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JIner aktyaausanumn padodeil mporpaMmmsl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogoopena s peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3acefanuu Kadeapsl Pa3paboTku MECTOPOXKICHHIA MOJIC3HBIX HCKOTAEMBIX

[IpoTokoi ot 200 . Ne
3aB. kadeapoii C.E. I'aBpumes

Pabouast mporpaMmma repecMoTpeHa, 00CyKaeHa u o100pena s peanusanuu B 2024 - 2025
y4eOHOM rojly Ha 3acefanuu kadeapsl PazpaboTku MECTOPOXKICHHIA TIOJIE3HBIX UCKOITAEMBIX

[IpoTokoi ot 20 . Ne
3aB. kadeapoit C.E. I'aBpuiieB

Pabouas mporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuzauuu B 2025 - 2026
yueOHOM ToJTy Ha 3aceanuu kKadenpsl Pa3paboTku MECTOPOKICHUH IMOIE3HBIX HCKOITAeMbIX

[Iporokoi oT 200 . Ne
3aB. kadeapoit C.E. I'aBpuiieB

Pabouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM roj1y Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOXKICHUI MOJIE3HBIX HCKOTAEMBIX

[IpoTokoi ot 20 r. N
3aB. kadenpoit C.E. I'aBpuiiie

Pabouas mporpamma nepecMoTpeHa, o0cyxeHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojly Ha 3acefanuu kadeapsl Pa3paboTku MECTOPOXKICHHIA TIOJIE3HBIX UCKOTAEMBIX

[IpoTokom ot 200 . N
3aB. kadenpoit C.E. I'aBpuiiien

Pabouas mporpamma nepecmoTpena, o0cyxieHa u ogoopena mis peanuzanuu B 2028 - 2029
yueOHOM TOJTy Ha 3aceannu Kadeapsl Pa3paboTku MeCTOPOKICHUH IMOIE3HBIX HCKOITaeMbIX

[Iporokoi oT 200 . N
3aB. kadempoit C.E. I'aBpuien

Pabouas mporpamma repecMoTpena, o0cyxaeHa u ogoopeHa as peanusanuu B 2029 - 2030
y4eOHOM roj1y Ha 3aceaannu Kapeapsl Pa3paboTku MECTOPOKICHHIA MOJIE3HBIX HCKOTAEMBIX

[Iporokoi oT 200 1. Ne
3aB. kadempoit C.E. I'aBpumien




1 Iles1u ocBOCHMSI AMCUMILIUHBI (MOIYJIA)

enssmu ocBoeHust AUCHUIUIMHBI «Pa3pymienue ropueix nopona npu OI'P» sBustoTcs:
U3YyYEHHE CTYJICHTaMH OCHOB IPOEKTUPOBAHMS MapaMmeTpoB OypoB3phIBHBIX padoT Ha OI'P;
pa3BUTHE y CTYACHTOB JHYHOCTHBIX KAadeCTB, a TaKxke (GopMUpoBaHHE MPO(HEeCCHOHATBHBIX
KOMITeTeHIIMH B cooTBeTcTBHH ¢ TpeboBanusmu GI'OC BO no cnenmansaoctH 21.05.04 I'opHoe
JIEI10.

2 MecTo IUCHMIIJIMHBI (MO1YJ151) B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

Jucuumnnuza PaspyiieHue ropHbIX HOpPOJ IMPH OTKPBITBIX TOPHBIX padoTax BXOAUT B
yacTh y4eOHOro IUlaHa (OPMHUPYEMYIO YYaCTHHKaMHM 0Opa30BaTENbHBIX OTHOLICHUH
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  u3ydeHuss  JUCHMIUIMHBI ~ HEOOXOIUMBbl  3HAaHUsA  (YMEHHs,  BIAJCHUS),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE U3YUSHHSI JUCIUTUTNH/ IPAKTUK:

OTkpblTast pazpaboTKa MECTOPOKICHUH MOJIE3HBIX HCKOIIAEMBbIX

I"opHble MalMHbBI ¥ 000pyI0BaHNE

3HaHus (YMEHUs, BIaJIeHUs), MOJIYYEHHbIE IPU U3yYEHUU AAHHON AUCLMILIMHBI OyIyT
HEO0XOAUMBI [Tl U3yUEeHHUs TUCLUILIINH/TIPAKTHK:

[1nanupoBaHue OTKPHITHIX TOPHBIX paOOT

[IpoexTHpoBaHKE KapbePOB

3 Komnerenuun odyuaromerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHHA

AUCHUILIMHBI (MOAYJIS) M IIJIAHUPYeEMble Pe3yJIbTAThI 00yUeHH s

B pe3ynbpraTe ocBO€HUS AUCHMILIMHBL (MOys) «Pa3pylieHue ropHeIX NOpoj npu
OTKPBITHIX TOPHBIX paboTax» 00yuaromuics JOHKeH 001a1aTh CIEAYOIUMU KOMIETEHIUSAMMU:

KOI[ HHAUKATOpa I/IH,Z[I/IKaTOp JOCTHXCHHA KOMIICTCHIIMH

[TK-2 CriocobeH oCcymecTBISATh TEXHUYECKOE PYKOBOICTBO OTKPBITHIMHA TOPHBIMH U B3PHIBHBIMU
pabotamu, pa3pabaTbiBaTb M  HCHOJB30BaTb B  IMPOU3BOJACTBEHHON  JAEATENbHOCTU
TEXHOJIOTUYECKYIO JIOKYMEHTAIMIO PETIAMEHTHPYIONIYIO BBITIOJTHEHUSI TPOIECCOB OTKPBITHIX
TOPHBIX paboT

[1K-2.1 Pemaer mpodeccuoHanbHble 33aud 10 KOMIUIEKCHOMY OOOCHOBAaHHUIO U
BEJICHUIO OTKPBITHIX TOPHBIX M B3PBIBHBIX padoT
[1K-2.2 OOnamaer  3HAHUSAMH  TEXHMYECKOI'O  PYKOBOJCTBAa  IPOLIECCaMH,

TCXHOJIOTUAMHA U CPECACTBAMU MEXAHU3AIIUN OTKPBITHIX T'OPHBIX pa60T

I1K-2.3 Hcnonb3yer HHPOPMALIMOHHBIE TEXHOJIOTUH MTPU SKCILUTYaTallui KapbhepoB




4. CTpykTypa, 00bEM M coaepKaHue I CIHUIIJIMHBI (MOLYJIs1)
OO0mas TpyI0EMKOCTh JUCIUIUIMHBI COCTABIISIET 4 3adeTHhIX eauHull 144 akasn. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 13,7 aka. yacos:
— aynuTopHas — 12 akaj. 4acos;

— BHeaynuTopHas — 1,7 akaj. 4acos;

— camocTosTenpHas pabora — 126,4 akaj. 4acos;

— B opme npaxTryeckoi moarotoBku — 0 aka. Jac;

— MOJTOTOBKA K 3auéTy — 3,9 akan. yac

®dopma aTTecTaluu - KypcoBas paboTa, 3a4eT

AynutopHas g s
KOHTaKTHas padorta E 5 ®dopma TeKyILero
X B
B aKaJl. yacax 3} nn KOHTPOJIS
Pazzen/ Tema 2, (B axax. 1acax) £ . P Kon
> & ©| caMOCTOATENIFHOM | yCIeBaeMOCTH U
JUCLIUTUTUHBI N £ © . | KoMIeTeHIuH
Q & paboThI MIPOMEKYTOYHOM
na6. | mpakt. | € 8
Tlek. . PaxT. | =g aTTecTalul
3aH. 3aH. | O &
1. Pa3zpymenue ropHBIX HOPOJ
npu OTKPBITHIX TOPHBIX
Brinonnenne
MIPaKTHIECKUX
a0oT (perieHue
p (p IIposepka
3ajad,
WHIWBUTYaTbHBIX I1K-2.1,
1.1 OOGmue  BOMPOCHI MHUCHMEHHBIX o
BEJIEHHUS B3PBIBHBIX Pa0OT 1 2 10 a0oT U T.I1.) Sa/AHHI. IK-2.2,
it P p : o I;H evor 'eﬁ}’nﬂ KonrponbHas IK-2.3
peay! pe! pabota.
X paboueii
MporpaMMon
JUCLUTLTHHEL.
Brinonnenue
MIPAaKTHIECKUX
aboT (pemreHue
P 321(5 aq IIposepka
1.2 OCHOBBEI Teopun > WHIWBUTYaTbHBIX I1K-2.1,
MHCbMEHHBIX .
B3ppiBA M jeroHanuu| 4 1 2 40 3a/1aHui. [K-2.2,
pabor u T.11.),
3apsnoB BB. Konrponbnas IK-2.3
MpeTyCMOTPEHHBI
. pabota.
X paboueit
MPOrpaMMoOi
JUCLUTUTUHBIL.
Brinonnenue
MIPaKTHYECKUX
N aboT (penieHue
1.3 [leiictBre B3pbIBa B P 321(111)3‘{ IIposepka
cpene u METOIBI ’ HWHAWBULYaJIbHBIX I1K-2.1,
MHUCbMEHHBIX .
perynupoBaHus 1 2 40 3aJaHui. I1K-2.2,
paboT u T.11.),
IpoONeHUs TOPHBIX KonTponbhas [K-2.3
MpeTyCMOTPEHHBI
MOPOJ. o pabora.
X paboueit
IIpOrpaMMoi
JUCLUIUINHEL.




Brimonaenne

MPaKTHISCKUX
abor (pemenne
P (p IIpoBepka
1.4 [TpuHIHMIEL 3aj1ad,
HMHIVBUYyaJIbHBIX I1K-2.1,
PAcHONOKEeHUsI M pacyera ITICEMEHHBIX .
3apsA10B B3pPbIBYATHIX 36,4 a0oT U T.I1.) SANIAHHH. MK-2.2,
Bep éICTB b HI:: CMOT .EI.—II?ILI Konrporkhaz [K-2.3
B ’ peay pe! paboTa.
X paboueii
MPOrpaMMoit
JICIMTUINHEL.
Hroro no paszneny 126,4
Hroro 3a cemecTp 126,4 Kp,3auéT
KypcoBasi paboTa
Hroro o gucuuIuinae 126,4 yP P ’

3a4€T




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B mpornecce npenogaBanusi TUCHHMILIHHBI «Pa3pylieHue ropHbIX MOPOJ PU OTKPBITHIX
TOPHBIX pab0Tax» MPUMEHSIOTCS TPATUIIMOHHAS U MOTYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

[lepenaua HEOOXOAWMBIX TEOPETUYECKHX 3HAaHUH W (HOPMUPOBAHHE OCHOBHBIX
NPEJICTaBICHUA MO Kypcy «PaspylieHue TOpHBIX TOPOJ MPH OTKPBITEIX TOPHBIX padoTax»
MPOUCXOTUT C MCIOJIb30BAaHHEM MYJIbTHMEIMIHHOTO 000pynoBaHus (IIPOCKTOpP, HHTEPAKTUBHAS
JIOCKQ).

Jlekuuu MpoOXOsT KaK B TPATUIIMOHHOHN (hopme, Tak U B (opMe JICKIUI -KOHCYIbTAIHH,
/I TCOPETHUECKUN MaTepUal 3apaHee BBIIACTCS CTYACHTaM IS CAaMOCTOSTEIHHOTO U3yUeHUS,
JUIS TIOJITOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JISKIUS MPOXOAUT IO THUIY BOIPOCHI-
OTBETHI-IUCKYCCHSI.

[Ipu mpoBeneHUM NPAKTHYECKUX 3aHATHH WCIIOJIB3YIOTCS TPaIUIMOHHBIA CeMUHap,
CeMHHap-00CyKACHUE JOKIIAI0B, CEMHUHAP-IHCKYCCHSL.

B KkauecTBe OIICHOYHBIX CPEICTB Ha TPOTSHKEHHH CEMECTpa HCIIOJIB3YIOTCS:
KOHTPOJIBHBIE pa0OTHI CTYICHTOB, BRICTYIICHUE HA CEMUHAPE, TBOPUYECKUE 3a/1aHus (HAIMCAHUE
pedepaToB 1o 3apaHee 0003HAYCHHBIM TEMaM).

6 YueOHO-MeTOIHYECKOE 00ecTiedeHre CAMOCTOSATEILHO PadoThl 00y4a0IUXCs
[TpencraBneno B npuinoxeHuu 1.

7 OueHOYHBIE CPeACTBA 1JIs IPOBEAeHUS IPOMEKYTOUYHOM aTTecTaluu
[IpencraBneHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOMMUYecKOe U HHPOPMANMOHHOE 00ecneueHne TUCHUTLUIHHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTYpa:

1. Kyry3os, b.H. IIpoexktupoBanue n opranuzaius B3pbsIBHEIX pabot [Tekcr]: yuel. ans
By30B / B.H. Kyry3os, B.A. benun. — M.: U3narenscTBO MOCKOBCKOTO TOCYIapCTBEHHOTO
ropHoro yauBepcutera, 2012. — 416 c.: wir. ISBN 978-5-98672-283-2.

2. benun, B.A. TexHonorus u 6€300aCHOCTb B3pBIBHBIX Pa0bOT [DIEKTPOHHBIN pecypc]:
yuebnoe nmocobue / B.A. benun, M.I'. 'opboroc, P.JI. Koporkos. — Mockea : MUCHC, 2019. —
74 c. Pexxum nocryma: https://e.lanbook.com/book/116909. — 3ari. ¢ skpana ISBN 978-5-
907061-08-8.

3. B3peIBHOE pazpylieHue ropHsix nopoa. Pacuer mapamerpoB OypoB3pBIBHEIX 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. — 3ar1. ¢ sxkpana ISBN 978-5-907061-09-5.

0) lonmosiHUTEIbHASA JINTEPATYypPAa:

1. Kyry3oB, b.H. Metoas! Beaenus B3pbIBHBIX padoT. — U.1. Pa3pylienne ropHsIix mopos
B3pbeiBOM. [Tekcr]: yueO. mns By3oB / B.H. Kyry3os. — 2-¢ usn., crep. — M.: U3narenbcTBo
«l'opHass kHUra», «Mup ropHol KHHrM», M3narenbcTBO MOCKOBCKOTO TOCYJapCTBEHHOTO
ropaoro yHusepcurera, 2009. — 471 c.: wi. ISBN 978-5-98672-145-3 (B mep.), 978-5-7418-
0590-9.

2. Kyry3os, b.H. Metoab! Besienus B3pbIBHBIX paboT. — Y.2. B3peiBHBIE pabOTHI B TOPHOM
Jiefie ¥ TPOMBIIUIEHHOCTH [DNeKTpoHHBIN pecype]: yueb. mis By3oB / B.H. KyryzoB — M.:
N3narensctBo  «l'opHas kHura», «Mwup ropHol kHurm», HM3narensctBO MOCKOBCKOTO
roCyJapCcTBEHHOTO TropHOro yHuBepcutera, 2008. — 512 c.: wn. — Pexum pocryna:
http://e.lanbook.com/books/1518. — 3ariaBue ¢ sxpana. ISBN 978-5-98672-197-2 (B niep).

3. Kprokos, I'.M. ®usuka pazpyiieHus ropHbIX mopoJ npu Oypenuu u B3psiBanuu. Y.1IL
Pazpymenue ropusix nopos npu Oypenuu. Paznen 1. Buenpenue 3yObeB B


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

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

4. Komamenko, B.1. B3psiBHbIE paboThl [Tekcr]: yueb. ans By3os / B.M. Komamienko,
B.®. Hockos, T.T. UcmaunoB — M.: Bricmas mxkoina, 2007. — 439 c.: un. ISBN 978-5-06-
004821-6.

5. CeiicMuueckasi 6e3omacHoCTh Tpu B3pbIBHBIX padorax [Tekcr] / B.K. CoBmen, b.H.
Kyty3oB, A.JI. MapsbscoB u ap. — M.: U3natenbctBo MOCKOBCKOT0O Irocy1apCTBEHHOI'O TOPHOTO
yHuBepcuteta, 2012, — 228 c. ISBN 978-5-98672-306-8.

6. Texnosorusi B3pbIBHBIX pabor [Tekcr]|: yue6. mocobue / B.I'. MapteiHos, B.U.
Komamenko,

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

7. Pxesckmii, B.B. Otkpeiteie ropHble pabotel [Tekcr]: B 2 4. Yacte |.
[TpousBoacTBEeHHBIE MIpOLecChl: yuel. i1 By30B / B.B. PxxeBckuii. — 4-e uza., nepepad. u gom. —
M.: Henpa, 1985. — 509 c.

8. JIeun, A.I1I. Windows XP u Vista [Tekcr] / A.ILL. JleBun. — CII6.: [Tutep, 2008. — 624
c.:mi. ISBN 978-5-91180-5 17-3.

9. Kopuunkos, C.B. Pacuyer mapameTpoB OypOB3pBIBHBIX pabOT IMpH CKBAKUHHON
orboiike Ha kaprepax [Tekcer]: yue6. mocodue / C.B. Kopuuinkos, FO.B. Ctenun, A.Jl. Ctapukos.
— Exarepunoypr: Uzn-8o YITTA, 1997. — 112 c. ISBN 5-230-25442-4.

B) MeTtoanyeckue yKazaHus:

1. Cumonos, I1.C. Pacuer napamerpoB bBP no meromuke Coro3p3peiBnpoma [Tekcr]:
METOJMYECKHE YKa3aHUs K BBINOJHEHUIO jaboparopubix pador / IL.C. CumoHOB. —
Marnutoropck: 'OY BITIO «MI'TY», 2008. — 14 c.

2. Cumonos, II.C. Pacuer napamerpoB BBP mno wmeroaumke I'mmpopyner [Tekcr]:
METOJMYCCKHE yKa3aHWs K BhIMOJHEHHIO JabopaTopubix pabor / I1.C. CumoHOB. —
Marnutoropck: 'OY BITO «MI'TVY», 2009. —19 c.

3. CumonoB, I1.C. DHepreTHuecKuii METOJI pacyeTa mapaMeTpoB MacCOBOTO B3phIBA MIPH
ycTynHo#l or6oiike [TekcT]: MeTonnyeckue ykazaHus K BBINOJIHEHHIO Ja0OpaTOpHbIX paboT /
I1.C. Cumonos, B.K. Yromnsaukos. — Marautoropek: 'OY BITO «MI'TY», 2010. — 25 c.

4. Cumonos, II.C. Pacuer mapameTrpoB OypOB3pBIBHBIX pabOT IMpH B3phIBAHUU Ha
noAnopHyto cTeHKy [Tekct]: Meroauyeckue ykazaHus K BBINOJIHEHUIO JIAOOpaTOPHBIX padoT /
I1.C. Cumonos, B.K. YronpaukoB. — Marauroropck: M3n-so Marauroropcek. roc. TeXH. yH-Ta
nm. I''11. Hocosa, 2011. — 18 c.

5. Cumonos, II.C. Pacyer mnapameTrpoB OypOB3pBIBHBIX pabOT MpH KOHTYPHOM
B3pbIBaHMU [TekcT]: Meroauueckne yKa3zaHHs K BBINOJHEHHIO JabopatopHbix padot / I1.C.
CuMoHOB. — Marautoropck: M3a-Bo Marautoropck. roc. Texs. yH-ta uM. .M. Hocosa, 2012. —
16c.

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. [.1.
Hocosa, 2013. - 24 c.

7. Cumonos, II.C. Pacuer mapamerpoB OypoOB3pbIBHBIX paboT mo Meroauke B.B.
PxeBckoro [TekcT]: MeToauueckue yKa3aHUs K BBINOJIHECHHUIO jabopartopHbix padot / IT1.C.
CuMoHOB. — Marautoropck: M3a-Bo Marautoropck. roc. Tex. yH-ta uM. .. Hocosa, 2016. —
25c.

r) [Iporpammuoe odecnieuenue u UHTEpHET-pecypehbl:


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

IIporpammHoe o6ecnieuenne

HaumenoBanue N

1o Ne morosopa Cpok neiicTBUs TMLIEH3UH
MS Office 2007 |\, 135 or 17.00.2007 Gecepouo
7Zip CBOOOJTHO 0OecCpovYHO
MathCAD v.15

. J1-1662-13 oT
Edl_JcatI(_)n 22 11.2013 OeccpodHo
University
Autodesk
AutoCad 2011 [K-526-11 o1 22.11.2011 6eccpodHo
Master Suite
ACKOH
Konmac 3D B.16 J-261-17 ot 16.03.2017 06eccpouHo
FAR Manager [cBo60aHO 0eCCpOYHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMbI

Hassanue kypca

CcrUika

9HeKTp?HHaH ] 6aza TICPHOAMHUCCKHIX https://dlib.eastview.com/
u3nanuii East View Information Services,
HanmmnonanpHas

MH()OPMAIMOHHO-aHATUTHICCKAs
cucrema — PoccHiicknil THIEKC HAy4YHOT O

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

ITouckoBas cuctema Axagemus Google
(Google Scholar)

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

WNudopmannonnas cucrema - Enunoe
OKHO JOCTyna K HHPOPMAIMOHHBIM

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

denepanbHOE roCy/IapCTBEHHOE

oromkeTHOE yupexaenne «Denepansusiii| URL: http://www1.fips.ru/

I/IHCTI/ITyT HpOMI)IIHJIeHHOI;’I

gOCCHHCKa’{ TocynapeTBeHHAA e /. rsl.ru/ru/4readers/catalogues/
I/I6HI/IOTCKa. Karamoru

DIEKTPOHHBIE  PECYPChl  OUOIMOTEKH

MI'TY um. I''1. Hocosa

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

denepanbHbIi 00pa3oBaTeNbHBIN MOPTA

http://ecsocman.hse.ru/

— OKOHOMHKA. Conuoiiorusi.

YHuBepcuteTckas nH(pOpMaIMoHHAS . .
https://uisrussia.msu.ru

cucrema POCCHJI P

MexnyHaponHas — pedepaTuBHas U http://scopus.com

MOJTHOTEKCTOBAas ~ ClpaBo4yHas  0aza ' '

MexnynapoaHas 6a3a MOJTHOTEKCTOBBIX
KypHasioB Springer Journals

http://link.springer.com/

MC)K,Z[YHapO,Z[HaSI KOJUICKIIUSA HaYYHBIX
IIPOTOKOJIOB II0 Pa3JIMYHBIM OTpPacCsiaM

http://www.springerprotocols.com/

MexnyHapoaHas 0aza HAay4YHBIX
MaTepHUaIoB B 00J1aCTH (PU3NUECKUX HAYK

http://materials.springer.com/

MexnyHaponHas  0aza  CIIpaBOYHBIX
W3JaHUA TI0 BCEM OTPACISAM 3HAHMI

http://www.springer.com/references

Mexnaynapoanas pedepatuBHas 0asa
JAQHHBIX [0 YHWCTOM W NPHUKIATHOU

http://zbmath.org/



http://window.edu.ru/
http://www1.fips.ru/
http://www.rsl.ru/ru/4readers/catalogues/
http://ecsocman.hse.ru/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/

MexnayHnaponHass pedepaTuBHas H MOJHOTEKCTOBAs
crpaBouHas 6a3a MaHHBIX HAaydHbIX u3manumii «Springer|https://www.nature.com/siteindex
Nature»

ApxuB HAay4YHBIX  JKYpHalOB «HanuroHanpHbIM
3IIEKTPOHHO-MH(pOPMALMOHHKIH  KoHuopuuym»  (HIT[https://archive.neicon.ru/xmlui/
HAUKOH)

9 MaTepua/IbHO-TEXHHYECKOE o0ecriedeHne TUCIUTLTHHBI (MOIYJIs)

MatepuraabHO-TEXHUYECKOE 00eCTICUeHUE UCIUILTUHBI BKITIOYACT:

1. Y4eOHble ayTUTOPUY JUIS TIPOBEACHUS 3aHSATUH JICKITMOHHOTO TUTIA!

- MynbTumMenuitHbIC CPECTBA XPAHEHUS, TIEpEIavyy U TPEICTaBICHUS HHpOopMannun/

2. YdeOHBIC ayIUTOPUU IJIsl TPOBEACHUS NPAKTHYECKUX 3aHSATUH, TPYHIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIUH, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOYHOH aTTeCTAIUH:

- MynbpTUMeTUIHBIC CPEICTBA XPaHEHUS, IePEIadr U IIPEICTABICHHS HHPOPMAITIH.

- Kommiekc TecTOBBIX 3alaHWil Ui NPOBEICHHS NPOMEKYTOUHBIX U PYOEKHBIX
KOHTPOJICH.

3. [omemieHus 151 CAMOCTOSATEIILHOM paObOThl 00YUYAIOIIMXCS: KOMITBEOTEPHBIC KJIACCHI;
YUTATBHBIC 3aJT61 ONOJIMOTEKH:

- Ilepconanbnpie kommbioTepsl ¢ maketoM MS Office, Mathcad, Autodesk Autocad,
Kommnac, BbIxogoM B VHTEpHET M C JOCTYIOM B 3JCKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCHUTETA.

4. TlomemeHue aiusi XpaHeHHs W TNPO(UIAKTUYECKOTO OOCITYXHBaHHUA Y4eOHOTO
00opynoBaHus:

- Ilkader s xXpaHeHHs y4eOHO-METOIMYECKOH  TOKYMEHTAllMH, Y4eOHOTO
00opynoBaHus U y4eOHO-HATJISITHBIX TTOCOOUH.


http://www.nature.com/siteindex

IIpuaoxenne 1
YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOATEIbLHOH PadoThl 00yYAKO M XCS

CamocrosTenbHas padoTa CTYA€HTOB B XO/I€ ayIUTOPHBIX 3aHATHH OCYILECTBIIAETCS MO/
KOHTPOJIEM IIPENOAABaTeNs B BUJIE SKCIIPECC-0IIPOCa, 0OCYKACHUS JOKIAI0B U JUCKYCCHH.

BHeaynuropHas camocTosTelIbHAs paboTa CTYACHTOB OCYILIECTBISETCA B BU/IE€ YTEHUS C IIPO-
paboTKO# MaTepuana u BHIIOJHEHUS pedepara ¢ KOHCYJIbTAIMSIMH Y IPETo1aBaTes.

Ha npakxmuueckux 3anamuax CTYJIEHTHl PEIIAIOT 3aJadd, MPEJJIOKECHHBIE IMPENoAaBaTesIeM, U
MIPEACTABIISIIOT PE3YJIBTATHI PACUETOB HA IIPOBEPKY.

Ilpakmuueckan paboma Nel. Pacuer napamerpoB BBP no meroanke B.B. PaxeBckoro.

3aganue olieHuBaeTcs B 5 0ayutoB. MUHMMaIbHAS OLIEHKA HEOOXOoauMas UL crayd — 3 Oasuia.
Ilnan:

W3ydeHne METOIUKY pacueTa napameTpoB OypoB3pbIBHBIX padoT B.B. PxeBckoro.

IlepeueHb pexoMeH1yeMOI JTUTEPATYPHI:

PxeBckuii, B.B. Otkpriteie ropHble pabotel. Yacts 1. IIpousBoactBenHbie mpouecchl [Tekcr]:
yueOHUK 11 By30B / B.B. PxkeBckuii. — 4-e uzn. mepepad. u nom. — M.: Henpa, 1985. C. 76-109.
3agaua. Onpenenuth napaMeTpsl OypOB3pBIBHBIX paboT mo Metonuke B.B. Pxesckoro mo cieny-
IOIIUM BapUaHTaM:

1-5 BapuaHThI

Me HaHMEHOBAHHE En. |ObozHa- BapuaHTel
n.nm. HIM. JEHHE 1 2 3 4 5
1 Mpefen NPOMHOCTH TOPHOR  NOpogel Ha MMa o, a0 &0 70 a0 an
CHATHE
5 Mpefen NPOMHOCTH TOPHOR  NOpogel Ha MM T 10 12 14 16 18
CAEMM
3 Mpefen NPOMHOCTM TOPHOR  NoOpogbl Ha MM e 5 B 7 a 5
PACTANEHWE
4 |OBbemHan macca ropHof nopogel KM ¥ 2000 2100 2200 2300 2400
CpefHes pacCTOAHME MECKLY TPELLHHEAMM
5 |(cpeanui pazmep ECTECTEEHHOA| M D. 035 040 0.45 0.50 0.55
OTAENEHOCTH] B MACCHER
6 |Beicota yoTyna ] Hyer 3 3 3 3 3
7 |Yron oTkoca yoTyna rpag a3 70 70 70 70 70
8 |TpebyeMbld cCpeOHWA pazMep KyCka ] dep 0.z5 0.z5 0.z5 0.z5 0.z5
[panynut | Cpanynut | Mpadyno- | Mpammo-
9 |Tun npumeHaemaro BB WroanuT pACBjd pACBjB T[DJJ1 (iEB:I HHpT 2521
10 |MnoTtHocTe 2apana BB ke O 900 900 900 100 900
11 [OuameTp CKEEHMHEI M i . 0.250 0.250 0.250 0.250 0.250
12 |Ouametp zapaga BB M Chay 0.250 0.250 0.250 0.250 0.250
13 |¥ron HaknoHa CKEAMMHHEI rpag b a0 a0 a0 a0 a0
14 |Hucno ceobogHEIX NOEERXHOCTER [ 2 2 2 2 2
15 |FKonuuecTeo pagoe CkBaHWH Mp 4 4 4 4 4




6-10 BapuaHTBI

= HaumeHOBaHE En. |OBozHa- BapuaHThl
n.nm. MaM. | 4eHMe B 7 ] 9 10
1 Mpegen nNpodHOCTM TopHoOA  Nopodel Ha MM 5, 100 110 120 130 140
CHATHE
5 Mpenen NpPoOYHOCTA  ropHod  Nopogsl Ha MM T 20 53 T % 28
CAEMD
3 Mpenen npodyHocTM ropHod Nopodel Ha MMa G 10 1 12 13 14
PACTAMEHHE
4 |DBreMHan Macca ropHoA Nopogkl ki’ ¥ 2500 2600 2700 2800 2900
CpefHee paccTOAHWME MEMAY TRELWMHAMM
5 |(cpenHHRA pazmep BCTECTEEHHOA| M D, 0.60 0.65 n.7a 075 0.50
OTHENEHOCTH) B M3CCHEE
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 |MnatHocTe zapana BB K/’ D 400 400 400 100 400
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 BapuaHThI
= HanMeHOBaHHE En. |OBozHa- BapHaHTel
n.nm. M3M. | YEHME 1k 12 13 14 15
1 Mpepen npodHOCTM ropHod  Nopodel Ha MMa - 150 160 170 180 190
CHATHE X
5 Mpenen NPoYHOCTH ropHoOR  Nopodel Ha MM T 10 0 T % =
CAEMT
3 Mpenen NPOMHOCTA TOpHOR  NOpOAbl Ha MM Foaen 15 16 17 18 19
PACTAMEHWE
4 |0bkemHaA Macca ropHof Nopoael ki i 3000 3100 3200 3300 3400
CpefHee paccTOAHWE MEMAY TREWMHAMM
5 |[cpenHUiA pasmep BCTECTEEHHOA| M L, 085 050 095 1.00 1.05
OTHENEHOCTH) B MACCHES
£ |Boicota yoryna 7 Hyer 12 12 12 12 12
7 |¥ron oTkoca ycTyna rpan a 75 75 75 75 75
3 |Tpebyembld cpegHHR pazMep kycka M dep 035 035 035 035 035
Mpanynut | Mpadynut | Mpadyno- | Mpammo-
9 |Tun npumenAenoro BB MrnaHuT ACA AC-E | 1on (abe) | wr 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 |Hwcno ceobofgHelx 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

Ilpakmuueckasa paooma Ne2. I'padpuyeckasi JOKyMeHTalUs1 OYPOB3PHIBHBIX PadoT.

3ananue oleHuBaeTcs B 5 6amioB. MUHMMalbHas OlleHKa HeoOxoauMast AJis caauu — 3 Oana.
ILnan:

CxeMbl pacmoio’KeHUsl CKBRXKUHHBIX 3apsA0B Ha ycTyne. CxeMbl KOPOTKO3aMeAJIEHHOTO B3phIBa-
Hus. CxeMbl MOHTaXka B3pbIBHOM ceTu. KoHcTpykinu 3apsiioB BB.

IlepeyeHb peKOMeHyeMOM JTUTEPATYPbI:

Pxesckuii, B.B. Otkpeitbie ropHble pabotTel. Yacts 1. IIpousBoactBenHbie mpouecchl [Tekcr]:
y4eOHuk st By30B / B.B. PxeBckwuii. — 4-¢ uzz. nepepad. u momn. — M.: Hexpa, 1985. C. 76-109.

3ananue. B rpapuueckom pemakrope (Kommac, AutoCad) mo pesymbTaram pacuera mapameTpoB
BBP no metonuke B.B. PxxeBckoro (cm. 3aganue K mpaktuueckoi padore Nel) BEIYepTUTS:

1) Cxemy pacnonoKeHus CKBKHHHBIX 3apsi/IOB Ha YCTYIIE

2) JlnaroHaJbHYIO CXeMY B3PbIBAHUS M CXEMY MOHTa)Ka B3PBIBHOW CETH C MPUMEHEHUEM BOJIHOBO-
noB UCKPA-CTAPT-600, UCKPA-I1-42, UCKPA-C-500.

[ToaroroBuTsk nucT popmaTta Al K meyatu.

Ilpaxmuueckan paooma No3. Pacuer napamerpoB BBP no meroanke Corw3B3pbiBripoma.
3ananue oleHuBaeTcs B 5 6amioB. MUHMMalbHas OlleHKa HeoOxoauMast s caauu — 3 Gana.
ILnan:

N3yuenne MeToauKH pacyera napameTpoB 0ypoB3pbiBHEIX padoT COKO3B3PhIBIIPOMA.
IlepeuyeHb pexoMeHyeMOIi JTUTEPATYPHI:

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

3apava. Onpenenuth mapameTpsl 0ypoB3pbIBHEIX padoT mo metoauke COKO3B3PLIBITIPOMA no
CIIETYIOIIUM BapUAHTaAM:



1-5 BapuanTsI

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 BapuaHTBI

= 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

Ilpakmuueckas paboma Ne4. KOHCTPYKIIMU CKBAaKUHHBIX 3apsiI0B B3PbIBYATHIX BELECTB.
3ananue oueHuBaeTcs B 5 6asioB. MuHUManbHas OIleHKa HeoOXoAuMast Uist cjauu — 3 Oasia.
ILnan:

W3ydyeHne KOHCTPYKLHUN 3aps0B B3PHIBUATHIX BEIIECTB MPUMEHSIEMBIX Ha OTKPBITHIX TOPHBIX pa-
Oorax. CIUTOIIHOM, paccpeT0TOUCHHBIM CKBRXKUHHBIC 3aps/Ibl B3PHIBYATHIX BEUICCTB.

IlepeyeHb pekoMeH1yeMOii JIUTEPATYPbI:

Pxesckuii, B.B. Otkpeitbie ropasie padbotel. Yacts 1. IIpousBoactBenHbie mpoueccsl [Tekcr]:
yueOHUK /i By30B / B.B. PxeBckuii. — 4-e uzn. nepepad. u qom. — M.: Heapa, 1985. C. 76-109.
3anaua 4.1. B rpaduueckom pemakrope (Kommac, AutoCad) o pesynabTaram pacyera napameTpoB
BBP no metroauke Coro3B3phIBIIpoMa (CM. 3a7jaHue K MpakTuyeckoi padote Ne3) BBIUEPTUTH KOH-
CTpyKIHIO 3apsiaa BB ¢ BepXHUM U HKHUM PacIOJIOKEHUEM IPOMEKYTOYHOTO IETOHATOPA.
3anaua 4.2. YmenbmuB crutonrHoi 3apsa BB B 3agaue 4.1 Ha 25% BbIYepTUTH B rpaduyeckoM pe-
JIaKTOpE paccpeloTOueHHbIN 3apsia BB.

Macca BepxHeii yactu 3apsiia [Qs, Kr] paccuuTbiBaeTcs mo popmyiie

QB = KB‘Q,

rae Q — obmas macca 3apsima BB B ckBaxkune, kr; Ky — K03 OUIMEHT A1 OnpeeieHusT MacChl
BepxHe# yactu 3apsiaa. [Ipunumaercs K, = (0,25+0,35).

Macca HikHel yactu 3apsiaa [Qu, Kr] paccuutbiBaetcs mo popmyiie

QH = KHQ|

rae Ky — koaddunment ans onpeaeneHus macchl HIbkHel yactu 3apsiaa. [Ipuaumaercs Ky = 1-K,.
dakruyeckast JuiiHa BepXHEH [Lsap.s, M] 1 HIDKHEHN [Lsap.s M] 4acTel 3apsizia B CKBaXKHHE OMPEACIIs-
€TCs TI0 3aBHCUMOCTSIM

L _QB. L _QH

3ap.B P’ 3ap.H 5) '

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

Ilpakmuueckan paboma Ne5. Pacuer napamerpoB BBP no meroanke I'mnpopyasbi.

3ananue orieHUBaeTcs B 5 0aiioB. MUHAMAIBHAS OllEHKA HEOOX0auMas UId caadn — 3 Oasia.
ILnan:

N3ydeHnue MmeToauKu pacueTa napameTpoB OypoB3peiBHbIX padoT I'MITPOPY JIbI.

IlepeueHb pekOMeH/1yeMOii JTUTEpaTypPhI:

KopuunkoB C.B. Pacuer mapameTpoB OypOB3phIBHBIX pabOT MpU CKBAKMHHOM OTOOIKEe 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 OypoB3psIBHBIX padoT no meroauke [MITPOPYIbI no ciemnyto-
MM BapuaHTaM:



1-5 BapuanTsI

e HawmeHoeaHue BapuanTyl

n.n. 1 2 3 4 ]
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

he HaumeHoEaHKWE Bapuane

n.nm. 3] 7 5] g 10
1 |KaTeropwa nopog no TRELWMHOBATOCTH I Il [ [ i
2 |Knacc ezapelBaemMocTH nopog I Il [ [ ki
3 |KoadifMuMeHT kpenocT nopog, a 10 12 15 15
4 |[noTHOCTE B3pEIBESEMEIX NOPOL, ki 2800 2800 2800 2800 2800
g |BeicoTa yomyna, m 12 12 12 12 12
E  |¥ron otkoca pabodero yoTyna, rpag 75 75 75 75 75
7 |WupkHa npezamel obpylWedsa, m 2 2 2 2 2
8 |Tpebyemana WupKHa paseana, M 50 50 50 50 50
9 |[MTpMHATHIA OHAMETR CKEAXMHE!, MM 270 270 270 270 270
10 |¥ron HakNoHa CKEAMMHEI, TPaf, S0 S0 S0 S0 S0
11 [MNepeeogHol koadduuredT npuHataro BB 1.2 1.2 1.2 1.2 1.2
12 |MnoTHocTe 3apAxanua, kv 1100 1100 1100 1100 1100
13 |FOHAMUMOHHEIR pE3mEp KYCES, M 10 10 10 10 10

11-15 BapuaHnThI

he HaumeHoEaHHE Bapuane

n.n. 11 12 13 14 15
1 |Kateropua nopog, no TRELWWHOBETOCTH I Il [ [ ki
2 |Knacc E3pelBaEMOCTH Nopog Il 1l I I N
3 |FoaddwumeHT kpenocTy nopog & 10 12 15 18
4 |[[NOTHOCTE B3pEIBEEMEIX NOPOA, KT 2900 2900 2900 2500 2900
5 |Beicota yoTyna, M 14 14 14 14 14
B |¥ron otkoca pabodvero yoTyna, rpag 75 75 75 75 75
7 |WwpuHa npuamel obpylueHnA, M 2 2 2 2 2
8 |[Tpebyemas wupwHa pazeana, M 21N} 21N} 21N} 2N} 21N}
9 [[MpHHATEIR OUWAMETR CKES¥WHEI, MR 320 320 320 320 320
10 |¥ron HaknoHE CEEEHMHEL, rpag a0 a0 a0 S0 a0
11 |MNepeeogHol koaddrumedT npudataro BB 1.1 1 1 1 1
12 |TINOTHOCTE SapaAkaHua, KM 1150 1150 1150 1150 1150
13 |KOHOWUHOHHEIR paEmen 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 paooma Ne6. Pacuer napamerpoB BBP npu B3pbiBannu Ha pbIXJeHue (BCTPSi-
XHBaHHE) TOPHOM MACCHI.

3amanune oneHuBaeTcs B 5 0amioB. MUHUMAIbHAS OLlEHKA HEOOXOAMMAast [T CAaYH — 3 Oaiia.
ILnan:

M3yueHne METOAMKHU pacueTa MapaMeTpoB OypOB3pHIBHBIX pabOT MpH B3PbIBAHUU Ha PHIXJICHHE
(BCTpsIXMBaHUE) TOPHOI MacChl.

Ilepeyenb peKOMeHyeMOM JTUTEPATYPBI:

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

3agauya. OnpenenuTh napaMeTpbl OypoB3pHIBHBIX pabOT MpH B3PbIBAHMU Ha PBIXJIEHUE (BCTPAXH-
BaHUeE) TOPHOM MacChl MO CIEAYIOIUM BapUaHTaM:

1-5 BapuanTsbI

he HaumeHoeaHKE BapuanTe

n.n. 1 2 3 4 5

1 |Tun eaprIEAEMEX NOpOG Yok YTone YTone Yrone ¥rone
2 |[InOTHOCTE E3pLIBAEMEN NOPO, KIS 1200 1200 1200 1200 1200
3 |[FoathduuMeHT kpenocTy nopog 2 2 2 2 2

4 [MpHHATEIR HaMeTp CKEEXHHE, M 160 180 200 220 240
5 |¥ron HaknoHAa CKEaXMHEL, rpag a0 a0 a0 o0 a0

[paHynuT Mpanyno- | Mpammo- | Fpadynut

B |Tun npumedaemora BB pAC}id MroaHuT TIEIJ'I (zﬁaj HHpT 25/91 pAC}iB
7 |MnoTHocTe sapasania, kv 500 500 1000 500 200
8 |FonuyecTeo pASOE CKESMMH 4 4 4 4 4

9 |Breicorta yetyna, M 14 14 14 14 14
10 |Tpebyemeld cpeaHUA OUAMETR KYCKE, M 03 03 03 03 03




6-10 BapuaHTBI

e HawmeHoeaHue BapuanTyl
n.nm. B 7 5 9 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 =1 =1 =i =i =1
[paHynuT [Manyno- | [pammo- |[padyndT
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 BapuaHThbI
he HaumeHoeaHWe Bapuane
n.nm. 11 12 13 14 15
1 |Tun EzpriBaeMe: nopog ¥ronk Yrone Yronk Yronk Yok
2 |MnoTHOCTE B3pEIEEEMEIX NOPOA, LN 1400 1400 1400 1400 1400
3 |KoaddWuMeHT kpenocTy nopog 4 4 4 4 4
4 |[NpUHATEIA QMAMETH CKEBEKMHEL, MK 160 180 200 220 240
£ |¥ron HAKNOHA CKEAWMHEL, rpag a0 4 a0 a0 =h]
[paHynuT Mpanyno- | Mpammo- | MpadyndT
B |Tun npumeHAemora BB p,e.\(;}ia, HrnaHdT mpﬂ I:EEEI:I HHpT 25,71 Pﬁch_’a
7 |MnoTHoCTE 3apAanua, kiim® 500 200 1000 800 800
8 |KonWMYecTED pARDE CKESMKH 5] 5] G G G
9 |BeicoTa yoryna, m 18 18 15 15 15
10 |TpebyeMEIR CpEOHMA QHAMBTR KYCES, M oz 0z 0z 0z 02
16-20 BapuaHTBI
he HaumMeHoBaHKHE BapuanTe
n.nm. 16 17 18 19 20
1 |Tun EzpriBaeMe: nopog ¥ronk Yrone Yrone Yronk Yrone
2 |MnoTHOCTE E3pEIBAEMENR NOpOg, KM 1500 15600 1500 1500 1500
3 |Ko3ad§WUMeHT kpenocTy Nopog 5 5 ] ] 5
4 |TTpHHATEIA DWAMETR CKEIHMHEL, MM 160 180 200 220 240
£ |YrOn HaKNOHa CKESMMHEL, pag a0 a0 o0 =l a0
[paHynuT [panyno- | Mpammo- | TpadynaT
B |Tun npumeHAemora BB p,&\(;}ia FrnaHAT mpﬂ I:EEEI:I HHpT 2971 Pﬁch_’a
7 |MnoTHocTe sapmkaHua, krin® 500 800 1000 800 800
8 |KonMYECTED pARDE CKESMKH 7 7 7 7 7
9 |BricoTa yeTyna, 20 20 20 20 20
10 |TpebyeMElR CpEOHWA QHAMBTE KyCEA, M 015 015 015 015 0,15

Ilpakmuueckasn paooma Ne7. Pacuer napamerpos BBP npu B3pbIBaHMN HAa NOANOPHYIO CTEH-

KY.

3aganue orieHuBaeTcs B 5 OayutoB. MUHMMaIBEHAS OIIEHKA HEOOX0oMuMas UIs craud — 3 Oasia.

Ilnan:

W3ydyeHrne METONMKH pacdera mapaMeTpoB OypOB3pBHIBHBIX padOT MpH B3pPbIBAHUU Ha MOJMNOPHYIO

CTCHKY.




IlepeuyeHb peKOMeHyeMOM JTUTEPATYPHI:

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

3agaua. OnpenenuTs nNapaMeTpbl OYPOB3PHIBHBIX PA0OT MPU B3PHIBAHUH HA MOANOPHYIO CTEHKY 10
CJIETYIOIIMM BapHaHTaM:

Bapuant Metoauka pacyera pu B3pbIBAHUH Ha CBOOOIHBIN OTKOC yCTyIa
1-5 M C

6-10 eroauka Cor3B3pBIBIIPOMA

11-15

1620 Meroauka ['unpopyasl

21-25

56-30 Meroanka B.B. PxxeBckoro

Ilpakmuueckaa paooma Ne8. Pacuetr napamerpoB BBP npu koHTYypHOM B3pbIBaHUM.

3ananue oueHuBaercs B 5 6ammoB. MuHMMabHas OlleHKa He0OXoquMast st ciaun — 3 Gasa.
ILnan:

Pacuer mapameTpoB KOHTYpHOTO B3pbIBaHUA (AMAaMETP CKBa)XKMH, INTyOMHA CKBaXXHH, KOHCTPYKLUS
3apsizia, Macca 3apsiia BB Ha 1 M AMHBI CKBaXKHHBI M paCCTOSTHUE MEXy CKBaKMHAMM) [10 HOpMa-
TUBHOMY cpaBo4YHUKY, MeTojuke W.I1. Mansposa, FO.I1. IlapmakoBa u ap.

Ilepedyenb pexoMeHyeMO JINTEPATYpPbI:

1. bpotauk, . KontypHoe B3pbIBaHHE B FOpHOM jene u crpoutensctse [Texcer] / U. Bporanek, M.
Bopna. Ilep. ¢ gem. [lox pea. mpod., n-pa texn. Hayk b.H. Kyry3osa. — M.: Hexapa, 1983. — 144 c.

2. HopmaTuBHBII cripaBoYHUK 110 OypoB3pbIBHBIM paboTtam [Tekcrt]: HayuHoe m3nanue / @.A. AB-
nees, B.JI. bapon, H.B. I'ypos, B.X. KanTtop. — 5-e u3n., nepepa6. u gon. — M.: Henpa, 1986. C. 98-
101.

3. Mamspos, WU.I1., OcoGeHHOCTH BeAeHUs1 OypOB3pPBIBHBIX PadOT MPH MOCTAaHOBKE YCTYIOB Kapbe-
poB B npenensHoe nonoxkenue [Texcr] / W.IT. Manspos, FO.II. ITapmakos. — Ceepmiosck: YIIU,
1983. - 88 c.

4. bapon, JI.W. KontypHoe B3pbIBaHHE NpU MpOXoJKke ropHbIX BbipadoTok [Texct] / JI.U. bapos,
A.B.Kmounukos. — M.: Hayka, 1967. — 204 c.

5. KyryzoB, b.H. Metonb! BesieHus: B3pbIBHBIX padboT. — Y.2. B3pbiBHBIE paOOTHI B TOPHOM Jelie U
npombiieHHocTH [Teker]: yued. s By3oB / B.H. Kyry3oB — M.: U3natenscTBo «I OpHasi KHUTaY,
«Mup ropHor kHUTHY», M3marenbcTBO MOCKOBCKOTO TOCYAapCTBEHHOTO TOPHOTO YHUBEPCHUTETA,
2008. C. 153-157.

6. Kyry3os, b.H. Pa3pymienue ropHbsIx mopoJ B3pbIBOM (B3pBIBHbIE TEXHOJOTHH B MPOMBIIIUIEHHO-
ctH) [Tekcr]: yue6. mis By3oB / B.H. Kyry30B. — 3-e u3., mepepad. u mon. — M.: Henpa, 1994. C.
59-61, 174-177.

7. IlpoextupoBanue B3pbIBHBIX padoT [Tekcr]: Hayunoe uzganue / b.H. Kyry3os, 10.K. Banyxun,
C.A. JlaBbioB u ap. — M.: Henpa, 1974. C. 62-67.

8. Matgeiiuyk, B.B B3psiBHbBIE pa0boThl [ Teker]: yueb. mocooue / B.B Marseituyk, B.I1.UypcaHoB —
M.: Akanemuueckuii [Ipocnext, 2002. C. 164-170.

9. Bapon, B.JI. Texnuka u TexHonorus B3peIBHBIX padoT B CIIIA [Tekcr]: Hayunoe m3nanue / B.JL.
bapon, B.X. Kantop — M.: Henpa, 1989. C. 339-343.

10. IIpoextupoBanue B3pbIBHBIX padoT [Tekcer]: Hayunoe m3nanue / D.b. bamkyes, A.M. Beiiceba-
eB, B.®. borarckwuii u ap. — 2-e uzn. nepepad u gomn. — M.: Henpa, 1983. C. 38-40, 106-108.

11. Adonun, B.I'. CnpaBouHOe pyKOBOJCTBO MO B3PBIBHBIM padOTaM B CTpOUTENLCTBE [Tekcr]:
HayuyHoe u3nanue / B.I'. Aponun, J.M. I'eitman, B.M. Komup. — Kues: byxaisensnuk, 1974. C.214-
216.

12. CuopaBounuk 1o OypoB3pbiBHBIM padoram [Tekcr] / M.®. [pykosansiii, JI.B. J[yonos, 3.0.
Munnenu u np. — M.: Heapa, 1976. C. 323-324.




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

3agaya. OnpenenuTs mapaMeTpbl OYpPOB3PBHIBHEIX pabOT MpU KOHTYPHOM B3PBIBAHUH ISl CIIETYIO-
IIMX YCJIOBUI:

[Ipenen
MPOTHOCTH [TmoTHOCTB Cropocrs Bricora ycry- HuameTtp
Bapuant opoJ Ha 3. | MPOAOJIBHBIX
opoJ, Kr/'m’, na, M CKBa)XMH, MM
pacTsKeHue, 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
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

Ilpakmuueckasa padoma Ne9. Pacuer 0e30macHBIX PacCTOSHMI MO MOPaXalOIKUM (pakTopam
NpH BeJIeHNU B3PbIBHBIX padoT.

3anaHue oleHUBaeTcs B 5 6amtoB. MUHMManbHas OlleHKa HeoOXoaumMast s ciaun — 3 Gasia.
ILnan:

N3yueHrne MeToIUK pacueTa 0€30MacHBIX PACCTOSHUM MO MOpa)karoumuM (GakTopaMm NMpU BEACHUU
B3pBIBHBIX padoT.

IlepeueHb pekoMeH/IyeMOii JTUTEPATyPHI:

1. Cumonos, I1.C. Pacuer 6e30macHbIX pacCTOSIHUN MO MOpaKaloMMM (akTopaM MpHU BeIEeHUH
B3pBIBHBIX paboT — Maruutoropck: M3n-Bo MarnuTtoropck. roc. TexH. yH-ta uMm. .. Hocoga,
2013. - 24 c.

2. Enunable mpaBmita 6€30MacHOCTH TIPH B3pBIBHBIX pabotax. — M.: Heapa, 2012.

3. I'enbpang B.E., Cunpauko M.B. ®yracusie 3¢ dexts B3psiBoB. — CI16.: OO0 «M3narenscTBo
«ITomurony, 2002. C. 32-86.

3angaua. Paccuurath 6e30macHble pacCcTOSIHUSA, UCIIONb3Ysl UCXOJIHBIE JaHHbIE U pacyeTHbIE Mapa-
METpBI IPaKTH4YecKoil padboTs! 1. JInuHy B3peIBHOTO 0J10Ka IPUHATH paBHO# 250 M.

[To pe3ynbpTaTram pacuera MOCTPOUTH IJIAH B3PHIBHOTO OJIOKA C YKa3aHUEM TPAHUI] OTTACHBIX 30H I10
MOpKAIOIIKMM (PaKkTopaM B CHCTEME aBTOMaTH3upoBaHHOTO mpoekTupoBanus KOMITAC.




KypcoBasi padoTa 1 ee XapaKkTepuCcTHKA

[lenbto KypcoBoOi paboOThI SIBISIETCA 3aKpeIJICHHE W CUCTeMaTU3alus 3HAHUN, MOJIYyYeHHBIX B MPO-
1ecce M3y4eHus: MUCHUIUIMHBI «Pa3pylieHre ropHbBIX MOPOJ HPU OTKPBITBIX TOPHBIX padoTaxy.
Kaxxaplii cTyIeHT mojiydyaeT MHANBUAYAIbHOE 3aJaHUE IO COCTaBJICHUIO IPOEKTa MAaCCOBOIO B3PbI-
Ba Ha Kapbepe. CoBMaJeHNE TEM KYPCOBBIX pa0OT y CTYIEHTOB OJIHOM y4eOHOU rpyIIbl HE AOIYC-

KaeTcsl. YTBEpKJIEHHE TEM KypCOBBIX pa0OT MIPOBOIUTCS €XKETOJHO Ha 3aceaHnu Kadeaphl.
['padik BHIOJIHEHUSI KyPCOBOM PabOTEHI

N INoTpebuoe [MonHsbit 00BEM
JucnurmHa Brz camocroatens HoH Cpoku Bil- BpeMs Ha BbI- | CaMOCTOSTEIb-
paboThl, ee Ha3BaHUE Jla4yu, Clauu 9
TTOJTHEHUE HOM pabOTHI
Paspymenne | KypcoBas paborta «Pa3pymenue ropHeix mopop | Brimaua: Bcero: [HosicHuTenpHas
ropHbIX To- | mpu OI'Py»: 3-as 14 venenn 3ammcka Ha 50-
pox mpu o1- | 1) McxoaHsle naHHbIC A8 OPOSKTUPOBaHUS (00- | Hememns 60 crpanunax
KPBITBIX e CBEICHHSI O MECTOPOKACHWH U IPEIIpHUsi- ¢dopmara Ad u
TOPHBIX pa- | THH, T'€OJIOTHYECKas W THAPOTEOJIOTHYECKas Xa- rpadugeckas
6oTax PaKTEPUCTHKA MECTOPOXICHHS, TEXHOJIOTHS OT- 4acTh — Irapa-
KPBITBIX TOPHBIX paboT, KiIaccu(UKaIus B3pbIBa- METpBl  pacmo-
€MbIX MAacCHBOB; TpPeOOBaHHs IPOM3BOACTBA K JIO)KEHHS ¥ KOH-
OypOB3pBIBHBIM padoTaM | Jp.); 3-6-51 Heenst CTPYKIHS 3apsi-
2) BypoBbie paboThl (BEIOOpP OypOBOrO CTaHKa H o8 BB, cxemsl
JMaMeTpa CKBa)KUH, POU3BOJIUTEILHOCTh U pac- B3pBIBaHUS ISl
YeT KOJMYEeCTBa OYpPOBBIX CTAHKOB, 0OIIas opra- pPa3IUYHBIX TH-
HU3alnusi PaboTbl OypOBBIX CTAaHKOB, TEXHHKa OB B3pbIBae-
0€30MMacHOCTH MPH MIPOU3BOJICTBE OYPOBBIX pabOT MBIX TOPHBIX
U 1p.); 7-10-st vemenist | mopoa  — Ha
3) B3psiBHBIE paboThI (BHIOOP THIIA B3PHIBYATOTO IIBYX JIFCTaxX
BEIECTBA M TEXHOJIOTHH 3apsHKaHUS CKBAXKHH, ¢dopmata Al
yAenbHbl pacxon BB, mapamerpsl CKBa)KMHHBIX
3apsiI0B, TTOKa3aTes OypOB3pBIBHBIX paboT Mac-
COBBIX B3PBIBOB, CPEJICTBA U CHIOCOOBI HHUIIMUPO-
BaHMs CKBRXWHHBIX 3apsoB, Oe3omacHble pac-
CTOSIHUS, TUIOBOW macmopT ApoOieHus Heraba-
puTa, OpraHu3alus M IPOBEACHHE MacCOBBIX
B3PBIBOB, TIepeyeHb Mep 0€30MacHOCTH MPH MpPo- 11-14-g
M3BOJICTBE B3PBIBHBIX PabOT, COCOOBI JTUKBHJIA- HeJens
MM OTKa3aBIIMX 3apsIOB IIPH TPOU3BOJICTBE
MacCcOBBIX B3PBIBOB U JIp.); Cnaua:
3ammTa KypcoBOi paboThI 16-as 15-16-s
Henens Henens

KypcoBas paboTa BBIIOIHSAETCS 00YyYaIOIIMMCS CaMOCTOATENBHO O] PYKOBOJCTBOM IpenoiaBare-
ns. [Ipu BImOTHEHUU KYypCOBOM paboOThl, 00yUarOLIUICS TOJKEH MOKa3aTh CBOE yMEHHE padoTaTh
C HOPMATHUBHBIM MaTepHaJIOM U IPYTMMH JIUTEPATYpPHBIMH MCTOUYHHUKAMM, a TAKKE BO3MOXHOCTh
CUCTEMATHU3UPOBaTh U aHAIU3UPOBATh (PAKTUYECKUN MaTepuala U CaMOCTOSITEIbHO TBOPUYECKH €ro
OCMBICJIUBATh.

B nporiecce Hanmcanusi KypcoBoi paOOThl 00yUYaIOIIMICS JOJKEH Pa300paThcs B TEOPETHUECKHUX
BOINpOCax M30paHHOI TEMBI, CAMOCTOATENIBHO MPOAHATM3UPOBATh NMPAKTUYECKHI Marepual, pazo-
OpaTh U 000CHOBAThH MPAKTUYECKUE TPETIOKEHHUSL.

[TpenonaBatens, MpoBepuB paboTy, MOXKET BO3BPATUTh €€ JUIs JOPAOOTKU BMECTE C MUCHbMEHHBIMU
3ameyaHusIMU. CTYJEHT JO0JDKEH YCTPaHWUTh MOJY4YEHHbIE 3aMEUYaHHsl B YCTaHOBJIEHHBIN CPOK, IMO-
cJie uero paboTa OKOHYaTeIbHO OLIEHUBAETCSI.

Kypcosast pabota jomkHa 06T 0popmiieHa B cooTBeTcTBHE ¢ CMK-O-CMI'TY-42-09 «Kypcooii
npoekT (paboTa): CTPYKTYpa, CoAepKaHue, OOIIUe MTPABUIa BBHITTIOIHEHUS U OPOPMIICHUSD.

[Tpumep 3amanust KypcoBOH pabOTHI IPEACTABICHBI B pazzaene 7 «O1eHouHbIe CpeACcTBa sl TPOBe-
JEHUS IPOMEKYTOUHON aTTECTALUN».



IIpunoxenune 2
OueHovHbIe CPpeACcTBA /sl TEKYHIEr0 KOHTPOJIS yCIIeBAeMOCTH, POMEKYTOYHON aTTeCTAIUM 10 HTOTaM OCBOEHH S TUCIUIIMH bI
a) [limanupyemble pe3yibTaThl 00y4eHUS ¥ OLlEHOYHbIE CPEICTBA IJIS IPOBeIeHNsI IPOMEKYTOYHON aTTeCTAMHU:

Konm nn-

JWKaTopa I/IHJII/IKaTOp JOCTUKCHUS KOMIICTCHIIUN OHCHO‘IHHC CpeacTBa

Kon u conepxanue KOMICTEHIINN
[IK-2: CiocoOeH OCyIIeCTBIATh TEXHUUECKOE PYKOBOJICTBO OTKPBHITHIMY TOPHBIMU M B3PBIBHBIMH Pab0TaMHU, pa3pabaThIBaTh M UCIIOIb30BAaTh B IPOU3BOACTBEHHOH NEATEIBHO-
CTH TEXHOJIOTMYECKYIO JOKYMEHTAIIHIO PETIIaMEHTUPYIOUTYIO BBIIOIHEHHS TPOIIECCOB OTKPHITHIX TOPHBIX paboT

Pemaer mpodeccroHanbHble 3aayd 10 KOM- Ilepeyenn TeopeTHYecKHX BONPOCOB K 3a4eTy (KOHTPOJILHOI pabore Nel):

TUIEKCHOMY OOOCHOBaHHMIO M BEJIEHHIO OTKPBITBIX [TpoMbInIEHHBIE B3pBIBUATHIE BEIIECTBA: COCTOSHHUE, IEPCIIEKTUBBI Pa3pabOTKU U MPUMEHEHHS.

TOPHBIX U B3PBIBHBIX PabOT Kpatkas ucropus co3qaHus 1 UCTIOJIB30BaHMS B3PBIBYATHIX BEIIECTB.

Pone oTedecTBEHHBIX M 3apyOCKHBIX YYEHBIX B Pa3sBUTHH TCOPHH B3pPbIBa, co3laHMu BB m mpaxtukun

B3PBIBHOTO J€ENA.

Kraccuukanus B3psIBOB.

B3peiBuaToe BEECTBO Kak XUMHYECKAsI CUCTEMA.

CyIIHOCTh peaKIMy B3pbIBYATOro mpeBpanieHus BB.

OcHoBHBIE (JOPMBI B3pBIBYATOTO MTPEBPAIICHHUS.

®dusnyeckas CyIIHOCTb 1€TOHALMU IIPOMBIIUICHHBIX BB.

TpeboBanust k mpombliuIeHHBIM BB.

0. OcHOBHBIE KOMIIOHEHTHI IPOMBINLICHHBIX BB.

11. Kucnoponusiii 6ananc BB u Mmetoas! ero onpenenenus. SI1oBUThIe ra3bl B3phIBa.

12. Cmecn aMMHAYHOH CEJIUTPBHI C TOPIOYUMHU HEB3PHIBUATEIMU KOMITOHEHTAMH.

13. Cmecu Ha OCHOBE I'paHyJHUPOBAHHOM aMMHAYHOH CENUTPHI C XKUIKUMH I JIETKOIUIaBKUMHU HeTeIpo-

[K-2.1 IyKTaMH, U3rOTaBIMBaeMble Ha MECTE POM3BOICTBA B3PBIBHEIX paboT (urmanut — AC//T).

14. Tlpocreiimme rpaHyIMpoBaHHbIe OecTpoTHIIOBEIE BB 3aB0JICKOTO H3rOTOBNICHNSI.

15. Tporuiacoaep:xariye rpaHyInpoBaHHbie BB 171 OTKPBITHIX M O3€MHBIX PaboT.

16. INopomkooOpasHbIe U MPECCOBAHHBIE B3PHIBYATHIC BEIIECTBA JUIS OA3EMHBIX paloT.

17. Knaccudukanus ¥ IpUHINIIEI COCTaBICHHUS PELENTYP BOIOCOAEPKAIINX B3PHIBYATHIX BEIIECTB.

18. OmynbcuoHHBIE BB 1 TeXHOIOTMU MX U3TOTOBJIEHUS.

19. VYcraHOBKH [T IPOM3BOACTBA dMYJIbCHOHHBIX BB B Poccuu.

20. AccopTHMEHT MaTPOHUPOBAHHBIX COCTABOB AMYJILCHOHHBIX BB.

21. AccopTHMEHT MpOMBbIIUIeHHbIX BB U1 B3pbIBHBIX paboT mpu JOObIYE MOJE3HBIX HUCKOIAEMbIX W IIEp-
CHEKTHBEI €70 COBEPIICHCTBOBAHMUS.

22. Meroapl MEXaHU3UPOBAHHOTO PUTOTOBIICHHS IIPOMBIIUIEHHBIX BB BOIM3M MeCT MX UCIIOJIb30BaHMS.

23. OOopymoBaHUEe Il H3TOTOBJICHUS SMYJILCHOHHBIX BB.

wn e

BoOoo~NOOGOM




Kon un-

MuaukaTop JOCTHKEHNS KOMITETEHIIHHA OLIEHOYHEBIE CPENCTBA
JIUKaTopa

IIpuMmepHbIe 3a7aHuA A1 NIPAKTHYECKUX padoT:

Ilpakmuueckan paboma Nel. Pacuer napamerpos BBP no meroguxe B.B. PxeBckoro.

3amaua. OnpenenuTh NapaMeTpsl OypOB3PHIBHEIX paboT no Metoauke B.B. PxkeBckoro no cienyromumm Bapu-
aHTaM:

1-5 papuaHTBI

He HauMmMEHaBaHME En. |DBozHa- Bapuantel
mn.nm. M3mM. | 4eHue 1 2 3 4 )
1 Mpenen NPOMHOCTH MOpHOA  Nopogbl Ha MMz o 50 &0 70 &0 a0
CKATHE
3 Mpegen NPoMHOCTH FORHOR NOPogkl Ha MMz S 10 12 14 15 1a
CAEMM
3 Mpenen NPOMHOCTH MOpHOA  Nopogbl Ha MMz e 5 B 7 g g
PACTANEHHE
4 |OBLemHan Macca ropHof noposkl Kring * 2000 2100 2200 2300 2400
CpedHee PaCCTOAHWME MEXOY TRELLMHEMM
5 |(cpeaHui pazmMep BCTECTEEHHOA| M D, 0.35 0.40 0.45 0.50 0.55
OTAENEHOCTH) E MACCHER
6 |Beicota ycTyna M Hyer g g g g g
7 |¥ron otkoca yeTyna rpag a 70 70 70 70 70
8 [TpeByemMeld cpedHUi pasMep kycka M dep 0.25 0.25 0.25 0.25 0.25
8 |Twn npumenAemaro BB MroaHuT I'pirgﬂm I'p::i:),_fgm :EJ?H[EE; :ff;ﬂghg%
10 |lMnotHocTe 2apaga BB KO 0O aoa aoa aoa 100 900
11 |OWameTp CKEAMWHE M Oexe 0.250 0.2a0 0.280 0.250 0.250
12 |AuameTp zapaga BB 1 Chy 0.250 0.260 0.250 0.250 0.250
13 |¥ron HaknoHa CKEAaMHEL rpag 1] a0 a0 a0 a0 a0
14 |Yucno ceobofHE: NOEEPXHOCTER Men 2 2 2 2 2
15 |KonM4ecTeO PAJOE CKEEKHH Mp 4 4 4 4 4




Kon un-
JIUKaTopa

I/IH,III/IKaTOp JOCTHXCHHUS KOMIICTCHITNH

Or1eHOUHBIE Cpe/ICTBA

6-10 BapuanThI

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




Kon un-
JIUKaTopa

I/IH,III/IKaTOp JOCTHXCHHUS KOMIICTCHITNH

Or1eHOUHBIE Cpe/ICTBA

11-15 BapuaHThI

e HaMMEH DB aHME Ea. |OBozHa- BapuaHTel
m.nm. M3M. | YEHuWE 11 12 13 14 15
1 Mpeden NPOYHOCTH TORPHOA  NOPOgE HA MMa s 150 160 170 180 190
CHATHE i
3 Mpeden NPOYHOCTH TORPHOA  NOPOgE HA MMa G 0 1 ey % m
CREMWM
3 Mpeden NPOYHOCTH TORHOA  NOPOgE HA MMa oz 15 16 17 18 19
PACTANEHME
4 |OBbremHaA MACca ropHoM Nopogkl KriM° i 3000 3100 3200 3300 3400
CpedHee PaccTOAHWE MEXNIY TRELMHAMM
5 |(cpenHWRA pazmep ECTECTEEHHOA| M O, 0.85 0.90 0.95 1.00 1.05
OTAENEHOCTH] B MAaccHEe
E [Bricota ycTyna M Hyer 12 12 12 12 12
7 |¥Ton oTkoca yoTyna rpag a 75 75 75 75 75
8 |Tpebyemull cpegHAR pazMep KYCKa M dep 0.35 0.35 0.35 0.35 0.35
Ipanynut | Fpadynut | MpaHyno- | Mpammo-
9 |Tun npumeraemoro BB MroaHuT pAC}-fd pACSfB TEJ'I (iﬁa) HHpT 7991
10 |MnoTHocTe 3apana BB K D 900 900 900 100 300
11 [OwameTp cKEaXMHEI m Hoxe 0.200 0.200 0.200 0.200 0.200
12 |Ouametp sapana BB 1 tly 0.200 0.200 0.200 0.200 0.200
13 |¥ron HaknoHa CKESKWHEI rpag b 90 30 90 30 90
14 [Hwcno ceobogHeX NOBEpXHOCTER Mg n 2 2 2 2 2
15 |Konu4yecTeo pAROE CKEAXWH My 5} 4] B 4] B




Kon un-
JIUKaTopa

I/IH,III/IKaTOp JOCTHXCHHUS KOMIICTCHITNH

Or1eHOUHBIE Cpe/ICTBA

16-20 papuaHTBI

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]

IlIpakmuueckasn paboma Ne2. I'padpuyeckasi JOKyMeHTAUUA OyPOB3PbIBHBIX PadoT.
3ananue. B rpaduueckom penakrope (Kommac, AutoCad) no pesynbsraram pacyera napamerpos BBP mo me-

tonuke B.B. PxxeBckoro (cM. 3aianue K mpakTuaeckoii padbore Nel) BEIUEpTHTE:

1) CxeMy pacronoXeHUs] CKBAXXHHHBIX 3aps/I0B HA YCTYIIe
2) JlnaroHajbHYIO CXeMY B3PBIBAHUS U CXEMY MOHTa)Ka B3PBIBHOM CETH C MPUMEHEHHEM BOJHOBOJIOB
NCKPA-CTAPT-600, UCKPA-II-42, UICKPA-C-500.
[MoaroroBuTts nuct popmara Al kK neyaru.




Kon un-
MHaukaTop JOCTHXKEHNS KOMIIETEHIIMN Or1eHOUHBIE Cpe/ICTBA
JUKaTopa
Ilpakmuueckas padboma Ne3. Pacuer napamerpoB BBP no meronnke Coro3B3psiBipoma.
3agaua. Onpenenuts napameTps! OypoB3pbIBHEIX padoT mo MeToanke COKO3B3PhIBIIPOMA mo crexyto-
IIUM BapUaHTaM:
1-5 BapnanTsl
= HammEHOBaHHE En. |ObozHa- BapuaHTel
n.nm. MEM. | YeHME 1 2 3 4 5
1 [MnoTHOETE E3pHIBAEMbIX NOPOA ki’ ¥ 3200 3150 3100 3050 3000
2 |KoadhMUWEHT KpenocTH BIpEIEAEMEE NOPOS, f 20 19 18 17 1B
3 |Beicora yetyna M Hyer 15 14 13 12 1
4 [¥ron otkoca paboyero ycTyna rpag, o 80 75 70 80 75
& [MpHHATEIR [UaMETR CKBAMWHEI M dore 160 220 240 320 160
& MepeeogHoi koaddmumenT npuHAtora BE K, 090 090 090 090 090
Mo OTHOLUEHWHD K 3TAN0HHOMY
7 |lnoTHOCTE 2apAxaHua o’ iy 1200 1200 1200 1200 1200
g |KonuyecTeo pARoE CKEEXMH Np 10 & 5 4 10
9 FoaddMumeHT oTHOCHTENRHOMD cAnueHuA " 08 0a 0a 0a 08
CKE3¥HH
6-10 BapuaHThI
Mg HaumeHoBaHE En. |OBozHa- BapuaHTsl
m.m. M3M. | YEHME 5 7 8 9 10
1 [[NoTHOCTE EXpRIBEaEMEX NOPOA, Kri® ¥ 2950 2800 2880 2800 27a0
2  |Koa@@HUMeHT KpenocTH EZpEIBAEMEIX MOpog f 15 14 13 12 11
3 |Bricota ycTyna M Hiyor 10 9 B8 15 14
4 |¥Yron otkoca pafiovero yoTyna rpan cL 70 g0 75 70 g0
5 |[TpHHATEIR AHAMETP CKEBEHMHEI m Doxe 220 280 320 160 2770
& MepeeogHold koaddwument npuuatoro BB K, 1,00 1,00 1,00 1,00 1,00
N0 OTHOLIEHMHD K 3TANOHHOMY
7 |MnoTHoETE ZapAxaHuA ricm’ il 1100 1100 1100 1100 1100
g  |KonvyecTeo pAsoE CKEEKWH Me g 5 4 10 a
9 FoadduumenT oTHoCHTENEHOMD cBAMMEHMA m 09 0g 09 0g 0g
CKBEMMH




Kon un-
JIUKaTopa

I/IH,III/IKaTOp JOCTHXCHHUS KOMIICTCHITNH

Or1eHOUHBIE Cpe/ICTBA

11-15 BapuanThI

I HammeHoBaHHe En. |Obozna- BapuaHTel
n.m. HIM. JEHHE 11 12 13 14 15

1 |MMnoTHOCTE E3pEIEAEME NOROS, K/ y 2700 2650 2600 2850 2600

2 |FKoaddWUHEHT KpenocTH B3pEIEIEMEY NOPOA f 10 9 8 7 B

3 |BeicoTta yoTyna " Hyer 13 12 11 10 g

4 |¥ron oTkoca pafioyero yoTyna rpag cl 75 70 80 75 70

& |TpUHATEIR QHAMETE CKEBANKMHEI M Aoy 250 320 160 220 280

g MepeecgHOA kKo3ddUUMEHT npuHATora BB K, 110 110 110 110 110
No OTHOLEHMHD K STENOHHOMY

7 |TInoTHOCTE 3apAmaHuA ricm’ M 1000 1000 1000 1000 1000

g |KonuyecTeo pALOE CKBAMMH Mo 5 4 10 ] g

g KoapduuMeHT oTHOCMTENEHOTD CRNMMEHMA m 10 10 10 10 10
CKEAM¥MH

16-20 BapuanThI
o HammEHOBAHE En. [OBozHa EapuaHTe
mn.nm. M3M. | YEHMWE 16 17 18 19 20

1 |MnoTHOCTE E3pEIBAEMEIX NOPOS, Krin® ¥ 2450 2400 2350 2300 2250

2 |KoaddwuUWeHT KpeNOCTH BZpEIBEEMEE NOPOS f ) 5] 7 5 =

3 |BelcoTa yeTyna M Hyor 8 15 14 13 12

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

5 [MpuHATEIA JHaMETR CKBEHMHEI M Doxe 320 160 220 280 320

g MepeeodHOA KoaPdUUMEHT npuHAToro BB K., 120 120 120 120 120
N0 OTHOWEHWH Kk 3TEN0HHOMY

7 [MnoTHocTe zapaAwanua rew® | A 500 800 900 ann a00

8 [KonwyecTeo pAasoe ckBasmMH i 4 10 g 5 4

g FoadduumenT oTHoCMTENEHOMO CEAMXEHWA m 11 11 11 11 11
CKEEMMH

IIpumep 3agaHusA A8 KOHTPOJILHOM padoThI:
PaccunTath mapamerpsl OypOB3pBIBHEIX Pa0OT 110 H3YYCHHBIM B Kypce MeToaukam (PxkeBckoro, Co-
103B3pEIBIpOMA, [ UIIpOpy B U 1p.).
Ucxonnble faHHbIE:

Bricora ycryna — 15 metpos.

Yron oTkoca pabodero ycrymna — 75 rpaaycos.




Kon un-

I/IHZII/IKaTOp JOCTHXCHHUS KOMIICTCHITNH

Or1eHOUHBIE Cpe/ICTBA

JIMKaTopa
Koadpunuenr xkpenocru nopox — 13.
OGwemuas Macca mopog — 2,65 1/m°,
[TepeBoanoii koaddunment npunsroro BB —1,19.
[TnoTHOCTH 3apspkanus — 1,25 /™S,
KonuecTBo psiioB cKkBaXuH — 3.
uprHa npu3Mel 00pyImIeHUS — 3,5 MeTpa.
Koaddumuent commkenns ckpaxun —1,1.
BriOpaTh onTHManbHBINH THI OYPOBOTO CTaHKa U JUaMeTp CKBaKUHBL. KpuTepuii onTMMHU3aMy — CTOUMOCTh
6ypOB3pBIBHBIX paGoT (py6/m°)
HM3BecTHO caenyromee:
CbY- ChbY- CblI- CBIL- CBI- CBI- CBI-
Tun 6ypoBoro cranka 100TA- | 100TA- 190-60 190-60 250 250 320B
50 50 MHA-32 | MHA-32
JlnameTp CKBa)KHUHBI, MM 100 130 190 220 250 270 320
Cebecrommocts Gype- 220 230 195 200 200 220 250
HUS, pyO/IL.M.
Cmoumocmes e3pvisuamozo sewecmea — 20 pyo/xe.
3uauenuss nonpagouno2o kodhduyuenma Kk y0eabHOMY pacxooy, Y4umuléawezo usmenenue ouamempa
CKBAHCUHDL ONpedenumy no popmyie
Kic=2,2 dcst0,47.
IMoctpouts B 3nekTponHbix Tabmuiax EXCEL rpaduku 3aBHCHMOCTH CTOMMOCTH OypeHUs (py6/M3), CTOUMO-
CTH B3PbIBAHUS (py6/M3) 1 0011l CTOMMOCTH OYPOB3PBIBHBIX PaboOT (py6/M3) OT JUaMeTpa CKBAXKUH.
OO6nagaer 3HAHUSMH TEXHHYECKOTO PYKOBOJCTBA IlepeyeHb TeOpeTHYECKUX BONPOCOB K 3a4eTy (KOHTPOJIbHOM padoTe Ne2):
npoleccaMy, TEXHOJIOTHSIMHU U cpencTBamu Mexa- [ 1. Kitaccudukaius 3apsioB B3pbIBYATHIX BELIECTB.
HHM3aLUH OTKPBITBIX TOPHBIX PaboOT 2. Boponka B3pbIBa. D1eMEHTH BOPOHKH B3phIBa. [okazaTens aelCcTBUS B3pHIBA.
3. 30HBI IeiCTBHS B3pbIBA B TOPHBIX MOPO/IAX.
4. Kawmydnernsrii B3psIB. [lokazaTens MpoCTpennBaeMOCTH.
5. OcHoBHbIe pazpymaroniie GakTopsl IPY B3pIBHOM HArpy>KeHHH MaccHBa.
6. ®dwusuka npoliecca pa3pylIeHNs] MACCHBA TOPHBIX MOPO/] B3PbIBOM OJIMHOYHOTO 3apsijia (IpPyHTOBbIE, OPH-
[K-2.2 CTBbI€ MacCHBBI).

7. ®wuznka npolecca pa3pyleHNs] MacCUBa TOPHBIX TIOPOJI B3PBIBOM OJAMHOYHOTO 3apsijia (CKaJbHBIE MOHO-
JIUTHBIE MaCCUBBI TOPHBIX MTOPOJ).

8. ®wusmka mpolecca pa3pylIeHUs] MaccuBa TOPHBIX IOPOJ B3PBHIBOM OAMHOYHOTO 3apsina BB (ckanbHble
TPELIMHOBATHIC MACCHBBHI).

9. 30HBI perylIupyeMoro v NpakTHUECKH HEPeryIupyeMoro Ipo0ieHHs.

10. 3aKOHOMEPHOCTH pa3pyIIEHHUsI TOPHBIX MOPOJI B3PHIBOM B 30HE HEPETYJIMPYEMOTO JAPOOIICHHUSL.

11. Tlpouecc pa3pyuieHus MOPOA NPH MTHOBEHHOM B3PhIBAaHHH HECKOJIBKHX 3aps/I0OB.




Kon un-
JTUKaTOpa

I/IHZII/IKaTOp JOCTHXCHHUS KOMIICTCHITNH

Or1eHOUHBIE Cpe/ICTBA

12. TIpouecc pa3pyIIeHHs TOPHBIX MOPOJ MpU KOpoTKo3aMemieHHOM B3priBaHuH (K3B). dusndeckuii cMBICT
K3B. OcHOBHBIE THITOTE3HI.
13. B3priBaHme npu MpoBEACHUH TPAHIIEH Ha 3eMHOH IIOBEPXHOCTH.
14. B3spbIBaHHE PU TPOXOJIKE MOJA3EMHBIX TOPHBIX BEIPAOOTOK.
15. B3pbiBaHue Ha MOJIOPHYIO CTEHKY. bajlaHc SHepruu npu B3phIBe.
16. Ilpouecc pa3pynieHus MOPOA B3PEIBOM HapyKHOTO 3apsina. KyMmynsTuBHOe AelicTBHE B3pHIBA.
17. OOmue MpUHOKIBI pacyeTa COCPEAOTOUCHHBIX 3aPA0B PHIXIICHUS.
18. OOmue MpUHIHKIBI pacyera pa3pyINTEIbHOTO IEHCTBIS COCPEIOTOYCHHBIX 3aps 0B BHIOpOCa.
19. OOmme MpUHIHKIBI pacyeTa pa3pyIUTENbHOTO JeUCTBUS YATHMHEHHBIX 3aPsI0B.
20. CeiicMudeckoe neiicTBrE B3pPEIBA.
21. [lkana MHTEHCUBHOCTHU CEHCMUUECKHUX KOJIeOaHNH.
22. TlpenenbHO JOMYCTUMBIC CKOPOCTH KOJCOaHMI TPYHTA.
23. VYmpapneHHE CEHCMIYECKUM JEHCTBHEM B3PHIBA.
24. ]leiicTBHe yapHBIX BO3YIIHBIX BOJH B3PHIBOB HA OKPYXKAIOIINE COOPYKEHHUSL.
IIpumepHbIe 3a1aHUA AJIs1 IPAKTUYECKUX padoT:
Ilpakmuueckas paooma Ne4. KoOHCTPYKIMM CKBa’)KMHHBIX 3apSiI0B B3PbIBYATHIX BellleCTB.
3agaua 4.1. B rpa¢udeckom pemakrope (Kommac, AutoCad) mo pesympTatam pacdera mapamerpoB BBP mo
MeTouke Coro3B3phIBIpPOMa (CM. 33jaHKe K MPAKTUIeCKOH padoTe Ne3) BeIUepTHTH KOHCTPYKIHIO 3apsina BB
C BEpPXHUM M HIDKHUM PacCIIOJIOKEHHEM ITPOMEKYTOUYHOT0 JIeTOHATOpa.
3amaua 4.2. YmMenpunB cruionrHoi 3apsg BB B 3agade 4.1 Ha 25% BbIYepTUTH B rpadMyeckOM pellaKTope
paccpenoToueHHbIH 3apsg BB.
Macca BepxHeit wactu 3apsiaa [Qs, Kr] paccuuteiBaeTcs mo Gpopmyiie
QB = KB'Q;
rre Q — obmas Macca 3apsina BB B ckBaxune, kr; K; — k03¢ dunneHT uis onpeneneHus Maccsl BepXHel yacTu
3apsina. [Ipunumaercs K, = (0,25+0,35).
Macca HiwkHeit yactu 3apsina [Qy, Kr] paccunThiBaeTcs o Gpopmyne
QH = KH'Q:
rae Ky — koadduiimenT 1 onpeneneHnst MacChl HIKHEH yacTu 3apsna. [Ipuanmaercs Ky = 1-K,.
DakTHuecKas AauHA BePXHEH [Laaps, M| ¥ HIDKHEH [Lsap.u M] YacTeid 3apsiia B CKBa)XKHMHE OINpeeNsieTcs o 3a-

BHUCHUMOCTAM
3ap.B P ' 3ap.H 5

rae P — BMECTHMOCTD CKBa)KHUHBI, KI/M.




Kon un-

VHauKaTop JOCTHKEHUS KOMITETCHIUH OueHOYHEIE CpeCcTBa
JMKaTopa

Ilpakmuueckas padboma Ne5. Pacuer napamerpos BBP no meronuke I'unpopyasl.

3agava. Onpenenuts napamMeTpsl OypoB3peIBHEIX padoT mo Metoauke [ MTTPOPYJIbI mo ciexyromum Bapu-
aHTaM:

1-5 BapuaHTBI

he HaumeHoeaHue Bapuanre

n.n. 1 2 3 4 5

1 |KaTeropa nopof no TPELWMHOBATOCTH I Il I+ I+ i
2 |Knacc espeiEaeMocTH Nopog I Il ' ' i
3 |KoadduuWenT kKpenooTd nopog g 10 12 15 15
4 |MNOTHOCTE BIPEIEAEME MO0, KM 2600 2600 2600 2600 2600
5 |BeicaTa yoTyna, w 10 10 10 10 10
B |¥ron otkoca pabodera yoTyna, rpag 70 70 70 70 70
7 |WupHHA npuzMel 0fpyLIeHMA, M 2 2 2 2 2
5 |Tpebyeman LUMpMHA pazEana, M 40 40 40 40 40
9 (MpUHATEIR SMAMETR CKEEHMHEL, MM 250 250 250 250 250
10 |¥ron HaknoHa CKEAKMHEI, Tpag, a0 a0 an an a0
11 |MNepeeogHol koadduupedT npuHaTtoro BB 1 1 1 1 1
12 [MNOTHOCTE SapAKaHHA, KM 1200 1200 1200 1200 1200
13 |KOHOWUMOHHEIR pazmep KYCka, M 03 03 03 03 03




Kon un-
JIUKaTopa

I/IH,III/IKaTOp JOCTHXCHHUS KOMIICTCHITNH

Or1eHOUHBIE Cpe/ICTBA

6-10 BapuanThI

e HaumeHoeaHwe Bapuanrel

n.n. G 7 g 9 10
1 |KaTeropua nopof no TPELWMHOBATOCTH I I I I N
2 |Knacc BapelBaEmocTH Nopog, I Il I I N
3 |Ko3adduudeHT kKpenocTH Nopog & 10 12 15 18
4 |MnoTHOCTE B3pEIBAEMELX NOROJ, ki 2300 2300 2300 2300 2800
£ |Beicora yoTyna, m 12 12 12 12 12
B |¥ron oTkoca pabodvero ycTyna, rpag 75 75 75 75 75
7 |WwprHa npuaMel obpylwedna, m 2 2 2 2 2
8 |Tpebyemas WWpWHa pazeana, M a0 a0 a0 a0 a0
9 |MpMHATEIR DHAMETR CKESMMHEL, MM 270 270 270 270 270
10 [¥ron HaknoHa CKEEXMHE, rpag o0 o0 o0 o0 a0
11 |MepeeogHoi koaddKusedT npuHatoro BB 1.2 1.2 1,2 1,2 172
12 |MnoTHocTe apAsanua, ki 1100 1100 1100 1100 1100
13 |FOHDMUMOHHEIR pasMep Kycka, M 10 10 1.0 1.0 10

11-15 papuaHTBI

e HaumeHoeaHKe Bapuanrel

n.n. 11 12 13 14 15
1 [Kateropwa nopof no TPELWWHOBATOCTH I Il I I N
2 |Knacc BapeiBaemocTH nopoj, I I I I N
3 |Fo3adduuMeHT kKpenocT Nopog & 10 12 15 18
4 |MnoTHOCTE B3pEIEIEMEN NOpog, KFM 2900 2900 2900 2900 2900
£ |BwicoTa yoryna, m 14 14 14 14 14
B |¥ron otkoca pabodvero ycTyna, rpan 75 75 75 75 75
7 |WupkHa npuamel 0bpywerna, m 2 2 2 2 2
0 |Tpebyemas WWpWHa pazeana, m B0 B0 B0 B0 B0
9 |MMpMHATEIR DHAMETR CKESMMHEL, MM 320 320 320 320 320
10 [¥ron HaknoHa CKEEWMHEI, rpag S0 S0 S0 S0 S0
11 [NepeeogHol koadduuMeHTt npuHaToro BB 1,1 1 1 1 1
12 |MnoTHocTe sapasanua, ki 1150 1150 1150 1150 1150
13 |KoHDWMUMOHHEIR pazmep KYCka, M 12 12 1.2 1.2 1.2




Kon un-
JIUKaTopa

I/IH,III/IKaTOp JOCTHXCHHUS KOMIICTCHITNH

Or1eHOUHBIE Cpe/ICTBA

16-20 BapuaHTBI

e HaumeHoeaHKE Bapuane

n.n. 16 17 13 19 20
1 |KaTeropwa nopog no TpeLWWHOESTOCTH I 1] [ [+ N
2 |Knacc ezpeiEaemocTM Nopog I 1] %" [+ N
3 |KosdHUMEHT KpenocTH Nopog, & 10 12 15 18
4 |MInoTHOCTE B3pEIBaEMEE NOPOS, kI 3100 3100 3100 3100 3100
£ |Beicota yeryna, m a a a & a
B |¥ron otkoca pabodero yocTyna, rpag 70 70 70 70 70
7 |WupwHa npuzmel obpyliesda, m 2 2 2 2 2
8 |Tpebyeman WupKMHa pazeana, M 70 70 70 70 70
8  [MpuHATEIR gMaMeTp CKESMXMHEL, MM 220 220 220 220 220
10 | ¥ron HaKnoHa CKESMKMHE!, TREg, 90 90 90 90 90
11 |MNepeeogHol kKoadduuenT npueatoro BB 1 1 1 1 1
12 |MnoTHOCTE Zapaskanua, Kiin® 00 800 S0 900 800
13 |FOHOWUMOHHEIR PazMepn KyCcKa, M 07 07 07 07 07

Ilpakmuueckasa padoma Ne6. Pacuer napamerpoB BBP npu B3pbiBaHMU HA pbIXJieHHe (BCTPsiXUBaHMe)
TOPHOIi MacChl.

3amaya. OnpenenuTh MapaMeTpsl OypOB3PHIBHBIX padOT NPH B3phIBAHUY Ha PHIXJIEHHUE (BCTPSXUBAHUE) TOP-
HOHM Macchl 1O CIIETYIOIINM BapHaHTaM:

1-5 papuaHTBI

e HaumeHoeaHue Bapuantel

mn.n. 1 2 3 4 5

1 |Twn ezpeiEaEMEx Nopog, Yronk ¥rone Yrone Yrone Yrone
2 [(noTHOCTE EZpEIBSEMEX NOPOS, ki 1200 1200 1200 1200 1200
3 |KoadubWUMeHT kpenocTd nopog 2 2 2 2 2

4 |[pHHATEIR SHAMETR CKESHMHEL, MM 160 180 200 220 240
5 [¥ron HaknoHa cKBEMMHEI, rpajg a0 50 a0 o0 o0

[paHy nuT MMpanyno- | Cpammo- |[Cpadynut

6 |Tun npumersemoro BB AC-A MroaHuT Tan (ofie) |war 79721 | ACE
7 |MnoTHoCTE 3apasanua, kM 400 400 1000 900 900
B |KonvyecTeo pAnOE CKEAMHH 4 4 4 4 4

9 |BrlicoTa yocTyna, 14 14 14 14 14
10 |Tpebyembld cpefHHA JHAMET) KYCKE, M 0.3 03 0,3 03 03




Kon un-
JIUKaTopa

I/IH,ZII/IKaTOp JOCTHXCHHUS KOMIICTCHITNH

Or1eHOUHBIE Cpe/ICTBA

6-10 BapuanThI

he HaumeHoeaHWe BapuanTel

mn.nm. B 7 8 e 10

1 |Tvn EspEIEaEMEIX NOpOg Yrons Yrons Yrons Yrons Yrone
2 |MMnoTHOCTE E2pEHIBEEMBIY NOPOG, krin® 1300 1300 1300 1300 1300
3 [KoaddmumeHT kpenocti nopog 3 3 3 3 3

4 |MMpHHATEIR BHAMETR CKESMHHEL, MM 160 180 200 220 240
£ |¥ron HaKNOHa CKBAXMHEL, rPag an an an an g

MpanynuT Mpanyno- | Mpammo- [Mpadynut

B [Tun npumenaemoro BB pACEijl KroaHdT TE.I'I [zﬁaj HHF'T 7571 pACBiB
7 |MnotHocTe 3apasanua, ke’ a00 a00 1000 900 a00
g  |KonuyecTeo pAnoE CKEEMMH ] ] ] ] ]

9 |Bricora yeTyna, M 16 16 115 115 115
10 |TpebyeMbd cpefHHMA AMaMEeTp KYCKa, M 025 025 025 025 0,25

11-15 papuaHTBI

8 HaumeHoeaHme Bapnane

mn.nm. 1 12 13 14 15
1 |Twn B3pHiEaEMEIX NopOn, ¥rone ¥rone Yrone Y¥rone Y¥rone
2 |MMnoTHOCTE E3pHIBAEMEY NOpPOL, Krin® 1400 1400 1400 1400 1400
3 |KosfdMUHeHT KpenooTd nopog 4 4 4 4 4

4 |MMpHHATEIR LHAMETP CKEAMMHEL, Mh 160 180 200 220 240
£ |¥ron HAaKNOHa CKEaXMHE, TPag an a] a0 90 90

Mpanynut MMpanyno- | Mpammo- [FpadynuT

6 |Tun npumeraemoro BB pAChjd MroanuT TDpJ'I (zﬁej HHpT 5/ pACBiB
7 |MnotHocTe sapasanua, kriu® 200 800 1000 900 900
g  |KonudecTeo pAgoE CKEAMMH 2] B B B B

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




Kon un-

I/IH,III/IKaTOp JOCTHXCHHUS KOMIICTCHITNH

Or1eHOUHBIE Cpe/ICTBA

JIMKaTopa
16-20 BapuaHTBI
he HaumeHoeaHue Bapuantyl
n.n. 16 17 18 19 20
1 |Twn B3pHEaEMER NopON, Yrone Yrone Yrone Yrone Yrone
2 |MnoTHOCTE B3pHIBAEMEY NOpPOL, wri® 1500 1600 1500 1500 1500
3 [KoaddwuneHT kpenocTy nopon, 5 5 5 5 5
4 |MMpHHATEIR LHAMETP CKEAMMHEL, Mh 160 180 200 220 240
£ |¥ron HAaKNOHa CKEaXMHEL, TPag a0 a0 a0 a0 a0
[paHynuT Mpanyno- | Mpammo- |MpadynuT
B [Tun npumeHaemaoro BB pACijl KrnaHMT TEJ'I (zﬁej HHpT 75/ pACBiB
7 |MnotHocTe sapasanua, kriu® a00 800 1000 a00 a00
g  |KonudecTeo pAgoE CKEEMMH 7 7 7 7 7
9 |BricoTa yoTyna, M 20 20 20 20 20
10 |TpebyeMeld cpegHHA AHMAMETR KYCKE, M 015 015 0,15 0,15 0,15
IIpumep 3agaHusA A1 KOHTPOJILHON padoThI:
B cucremax aBToMaTH3upoBaHHOTO npoekTupoBanust Komnac nnn AutoCAD BEIUEpTHTH CXEMY pacroioke-
HUS CKBOKHHHBIX 3aps/I0B Ha YCTYIIe, CXeMY B3pBIBAHUSI M CXEMY MOHTa)Ka B3PBIBHON CETH.
Hcnonb3yeT nHPpOpMaIMOHHbIE TEXHOIOTHUH MPU Ilepeyens TeopeTHYEeCKHX BONPOCOB K 3a4eTy (KOHTPOJILHOI pabdore Ne3):
9KCIUTyaTaIlH KaphepoB 1. BspsIBuaThle BemecTBa ISl H3TOTOBICHUS CPEICTB HHUIMHPOBAHMS.
2.  YCTpOWCTBO M XapaKTEepUCTUKH KaIlCIOJIeH-1eTOHaTOPOB. TpeOoBaHus, NpeAbsIBIIsieMbIe K KalCIOJIsIM-
JIETOHATOpaM.
3. YcTpoHCTBO M XapaKTepUCTHUKH OTHEIPOBOAHBIX HIHYpOB. HOpMaTHBHO-TEXHUYIECKUE TTOKA3aTEeNN Kade-
CTBa OTHENPOBOAHOTO LIHYPA.
4. Cpencra 3a)KHIraHUsi OTHEIIPOBOIHOTO IIHYpa.
MK-2.3 5. TexHonorus OrHEBOro MHUIMKMPOBaHU 3apsioB BB. JlocToMHCTBa M HEAOCTATKH OTHEBOTO MHUIIMHPOBA-

Hus 3apsa0B BB, ycnosus npuMmeneHmus.

6. IlopsaoK M3rOTOBJICHHS 3KUTATEIbHBIX U KOHTPOJIBHBIX TPYOOK, TATPOHOB-O0CBHUKOB.

7. DNeKTpoAETOHATOPHI I 3JIEKTPUIECKOTO MHUITMMPOBaHUs 3apanoB BB. KoHcTpykimu >nexTpoBociuia-
MEHUTENEH.

8. McrouHMKM TOKA JUIsl DJIEKTPHYECKOTO MHUIMUPOBAaHUS 3apsiioB. KOHTPOJIbHO-N3MepHTeNbHAas amapaTy-
pa [y 3IEKTPUUECKOI0 HHULIMMPOBAHUS 3apsiiOB.

9. TexHONOrHs 3MEKTPUIECKOT0 HHUIIMUPOBaHus 3apsiioB BB. JlocTronHCcTBa 1 HETOCTATKH 3JIEKTPUIECKOTO
WHALIMUPOBaHUs 3apsaoB BB, ycnoBus npuMeHnenus.




Kon un-
JTUKaTOpa

I/IHZII/IKaTOp JOCTHXCHHUS KOMIICTCHITNH

Or1eHOUHBIE Cpe/ICTBA

10.
11.
12.

13.
14.

15.
16.

17.
18.

Jletonupyromue mHypsl o01Iero HasHayeHus. [Ilnporexnuueckue pere.

IIpomerxyTouHBIE NETOHATOPHI U1 HHULIUUPOBaHUS 3apa10B BB.

TexHonorus B3phIBaHUS C MOMOILBIO JETOHUPYIOLIETO MIHYpa. JIOCTOMHCTBA U HEOCTaTKU MHUIUHPOBA-
Hus 3apA70B BB ¢ momoisio JeTOHUPYIOIETro MIHypa, yCIOBUS IPUMEHEHHUS.

OcCHOBHBIE CITOCOOBI COCIMHEHNS ICTOHNPYIOLIETO IIHYpa IPU MOHTAKE B3PBHIBHOH CETH.

CpencTBa U TEXHOJIOTH HHULIMUPOBaHUS 3apsiioB BB HeanekTpudeckuMu cucTeMaMy Ha OCHOBE YAAapHO-
BOJIHOBOH TPYOKH.

Heanexrpuueckue cuctemsl naunmupoBanus «Nonel», «kExelTM» 3A0 «Opukay.

Poccuiickue BOJTHOBOIHBIE CHUCTEMBI HedJleKTpudeckoro uHuiuuponaHus: «CHUHB», «Mckpa» (OAO
«HM3 «Uckpay), «dnunmuny, «Kopuryr» (OAO «Mypomer»).

IIpon3BOICTBO B3pHIBa HA Kapbepax MO PaJHOCUTHAITY.

YcTpoiicTBO, XapaKTepUCTHKH, 00J1aCTh IPUMEHEHHSI 1 3aBOABI-U3TOTOBUTEINN KYMYJIATHBHBIX H IIJIAHTO-
BBIX 3apsIIOB.

HepCHeKTI/IBBI pa3BUTHA CPCACTB UHUIHUHUPOBAHUA.

IIpumepHbIe 3afaHus A IPAKTHYECKUX padoT:

Ilpakmuueckaa paooma Ne7. Pacder napamerpoB BBP npu B3pbIBaHNN HAa NOANOPHYIO CTEHKY.
3agaua. OnpenenuTs napamMeTpsl OypOB3PHIBHBIX paOOT MPH B3PHIBAHUM HA OAIOPHYIO CTEHKY IO CIIEIyIO-
MM BapHaHTaM:

Bapuant MeTtoauka pacdera NpH B3pbIBAHUN Ha CBOOOIHBIN OTKOC yCTyma
1-5 M C
6-10 etoauka Coro3B3phIBIIPOMA
11-15
16-20 Meronuka ['unpopy bl
21-25
26-30 MeTtoanka B.B. PxxeBckoro

Ilpaxmuueckas padboma Ne8. Pacuer napamerpos BBP npu koHTypHOM B3pBIBAHNH.
3apaua. OnpenenuTs napaMeTpbl OypOB3PBIBHBIX pabOT MPH KOHTYPHOM B3PBIBAHUM JJISI CIIEAYIONINX YCIIO-

BHI:
IIpenen npouHo- CxopocTs
B CTH IIOPOJ HA ITnoTHOCTH Bericora Huametp
apUaHT 3. MIPOAOJIBHBIX
pacTspKeHue, opos, Kr/m”; y ycTymna, M CKBaXXMH, 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-
JTUKaTOpa

I/IHZII/IKaTOp JOCTHXCHHUS KOMIICTCHITNH

Or1eHOUHBIE Cpe/ICTBA

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 padoma Ne9. Pacuer 0e30MacHBIX PACCTOIHUI MO mopakamum (axkropam npu Beje-
HHMM B3PBIBHBIX padoT.

3amaya. PaccunTarh Oe30macHbIe pacCTOSHUS, HCIONB3Ys UCXOAHBIE JaHHBIE M PaCUETHBIC MapaMeTphl Mpak-
THYecKo# pabotel 1. [ImuHY B3pBIBHOTO OJIOKA MPHUHATH paBHOH 250 M.

ITo pe3ynpraTam pacdera MOCTPOUTH IUIAH B3PBIBHOTO OJIOKA C YKa3aHWEM I'PaHUII OTTACHBIX 30H IO TOpaXka-
onmM (aKTopaM B CHCTEME aBTOMAaTH3UPOBAaHHOTO npoektupoBanuss KOMITAC.

IIpumep 3agaHns 10 TeMe KypcoOBoOi padoThI
«THnoBO# MPOEKT MPOM3BOJICTBA OYPOB3PHIBHEIX paboT HA MECTOPOXKICHUN
Hcxoonvie oannvle 0ns npoekmupoeanus

OO1mmue cBeseHNs 0 MECTOPOXKICHUH U ITPEATIPUATHA
Crpana — Poccusi.

OKOHOMUYECKUH paiioH — Y pasbCKuil.

Penbed — xonmmMucThIi.

I'omoBast MPOU3BOICTBEHHAS. MOIIIHOCTD Py/JHHUKA:

- TIO BCKpHIIIIEe 6 MiIH. M7,
- 110 MOJIE3HOMY HCKOIIAEMOMY 2 moa. M,
PexuM paGoTHI IpeATTPUATHS — HENPEPHIBHBII.
IIponykuus — nonuMeTaIn4IecKas pyaa.




Kon un-
JTUKaTOpa

I/IHZII/IKaTOp JOCTHXCHHUS KOMIICTCHITNH

Or1eHOUHBIE Cpe/ICTBA

Teonozuueckas u 2udpozeoniocuuecKkasn XapaKkmepucmuKa MecmopoNcoeHus
[TokpbIBaOIIKE TIOPOJIBI — H3BECTHSIK.

Bwmemraromnye mopoast — anabas.

ITosie3Hble HCKOMTAEMBbIE — TIOJIMMETAJUTHYECKast py/ia.

ITokazarenu N3BecTHsIK Juaba3 [Tonumer. pyna
[penen npounoctu npu cxxatuu, Mlla 40-70 60-100 80-120
[penen npounoctu npu casure, MIla 8-14 12-20 16-24
[Ipenen mpounocTu npu pactsokernn, MIla 4-7 6-10 8-12
[110THOCTB, KI/M® 2600 2700 3000
Cpeanee paccTosiHUE MEXKAY TPEUTMHAMU, M 0,3-0,7 0,7-1,1 1,1-15
CKOpPOCTP TIPOIOJIEHBIX BOJIH B MACCHBE, M/C 2200-2700 2800-3100 3200-3500
I'mnporeonornyeckue yCJIoBUs pa3pabOTKH Cyxue Cyxue OOGBOHECHHBIC
O06wem pa3pabotku, % 25 50 25

Texnonozusa omKpoImuIX 20pHBIX pAdOm

Cxema koMIiekcHo MexaHu3anuu: DAO u DAP.
OkckaBatop — IKI-8.

BricoTa yeryna — 12 m.

Yron otkoca pabodero ycrymna — 80 rpaj.
Huoueuoyanvnoe 3adanue

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

CTaTKH




0) ITopsinok npoBeneHUst NPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJH M KPUTEPHH OLie-
HUBaHUSA:

N3yuenue nucuuiuiniel «Pa3pymenue ropasix nopog npu OI'Py» 3aBepiuaeTcs 3auToi Kyp-
COBOM pabOTHI U CAaYCH 3a4eTa.

KypcoBasi paGota BbIIIOJIHAETCS 110/ pyKOBOJICTBOM IIPENOIABATENS, B IIPOLIECCE €€ Hanuca-
HUs 00ydaroluiics pa3BUBaeT HaBbIKU K HAy4HOH padoTe, 3aKperisis U OJTHOBPEMEHHO pacluupss
3HaHMUSL, [IOJIyUYEHHBIE ITPU U3y4eHUH Kypca «Pa3pymenue ropusix nopog npu OI'Py». [1pu Beinosn-
HEHMHU KypcOBOH paboThl, 00ydaroLuiics JOIKEH 10Ka3aTh CBOE YMEHHE paboTaTh ¢ HOPMATUB-
HBbIM MaTepUaJIOM U APYTUMHU JIUTEPATYPHBIMU UCTOYHUKAMHU, a TAKKE BO3MOKHOCTb CUCTEMATU3U -
pOBaTh U aHAJIM3UPOBATh (PAKTUUECKUN MaTepHUal U CAMOCTOSITEIbHO TBOPUECKH €0 OCMBICIUBATE.

B nporecce Hanmcanus KypcoBoi pabOThI, 00YJarOIUiicst JOKEH pa3o0paThesi B TEOpeTHYE-
CKUX BOIPOCax U30paHHON TEMBbI, CAMOCTOATENIBHO TPOAHAIM3UPOBATh IPAKTUUECKUI MaTepuall,
pa3o0path 1 000CHOBATH MPAKTHUYECKHUE MPEIOKEHUSI.

Iloka3aTeiu M KpUTEPUH OLIEHUBAHUA KyPCOBOil 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 Npo0JieMaM, OLIEHKH U BbIHECEHUSI KPUTUYECKUX CY)KICHMIA;

— Ha OLIEHKY «X0po1uo» (4 6anna) — paboTa BHINOJIHEHA B COOTBETCTBUU C 3aJaHHEM, 00yda-
IOIIMIACS TTOKa3bIBACT 3HAHMS HE TOJBKO HA YPOBHE BOCIIPOU3BENICHHS M OOBSICHEHUSI HHPOPMAIINH,
HO UM MHTEJUIEKTYaJIbHbIE HAaBBIKHM PEIICHUs IPOOJeM U 3a/1a4, HaX0XKJIeHUs] YHUKAIbHBIX OTBETOB K
npoOemMam;

— Ha OLIEHKY «yJAOBJIETBOPUTENbHO» (3 Oaiia) — paboTa BBIIIOJIHEHA B COOTBETCTBUU C 33/a-
HUEeM, 0OyJarOIIMICs MOKa3bIBACT 3HAHMS HA YPOBHE BOCIPOM3BEICHHS U OOBSICHEHUs MHpOpMa-
LIMY, NHTEJUIEKTYaJIbHbIE HaBBIKM PELLIEHUS IPOCTHIX 3a/1a4;

— Ha OLIEHKY «HeyI0BJeTBOPHUTEJbHO» (2 Oaia) — 3a7aHKe MPEeroAaBaTessl BHIIOJHEHO Ya-
CTMYHO, B IIPOIIECCE 3AIUTHI pabOTHI 00YYAIOLIUICS JOMyCKAaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
M0KAa3aTh MHTEJUIEKTYyalbHbIE HABBIKU PELICHMsI TIOCTABJIEHHOM 3a/1a4.

— Ha OILICHKY «HeyI0BJIeTBOpHUTeaIbHO» (1 6am) — 3aaHue npenojaBares BBIIOJIHEHO Ya-
CTHUYHO, O0yYarouiicss He MOKET BOCIIPOM3BECTU U OOBSCHUTH COJEpP’KAHUE, HE MOXKET MO0Ka3aTh
MHTEIJIEKTYaJIbHbIE HABBIKU PEIIEHUS MOCTAaBICHHOM 3aJauu.

3aver sBnsercss pOpMON UTOrOBOIO KOHTPOJIS 3HAHUN M YMEHUM, MOJYyYEHHBIX Ha JIEKIMSIX,
CEeMMHAPCKHX, MPAKTHYECKUX 3aHATHSIX M B IPOIIECCE CAMOCTOSITEIbHOM paboThI.

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 BKIIIOUYAET B ce0s TpH dTarna:

- CaMOCTOsTeNIbHAs paboTa B TEUEHHE CEMECTPA;

- HEMIOCPEACTBEHHAS [TOATOTOBKA B THU, IIPEALIECTBYIOLIME 3K3aMEHY 110 TEMaM Kypca;

- IOITOTOBKA K OTBETY Ha BOIIPOCHI, CO/IeprKaluecs B OueTax.

Jluteparypa Ui NMOATOTOBKM K 3a4eTy PEKOMEHJIYeTCsl IperojaBaTesieM JHO0O yKazaHa B
yueOHO-MeToInYecKkoM Komruiekce. s moiaHoTe yueOHO#l mHpOopManuu U ee CpaBHEHUS JIydllle
UCIOJIb30BaTh HE MEHee JBYX y4eOHUKOB. CTyJeHT BIpaBe caM MpUIEpKUBATHCS OO0 U3 mpes-
CTaBJICHHBIX B y4€OHHMKAX TOYEK 3pEHUs [0 CHOPHOM mpobdieme (B TOM YKCie OTIMYHOMN OT Mperno-
JIaBaTelisl), HO IPH YCJIOBUU JOCTATOYHON HAyYHOM apryMEHTalUH.

OCHOBHBIM HCTOYHUKOM MOJIFOTOBKU K 3a4ETy SIBJISETCS KOHCIEKT JIEKIUH, TJe yueOHbIN Ma-
TepHuall JaeTcsd B CUCTEMATU3UPOBAHHOM BHJIE, OCHOBHBIE MOJIOXKEHUS €r0 JETAIU3ZUPYIOTCS, MOA-
KPEIUIAIOTCSl COBPEMEHHBIMM (DakTaMu M MH(OpMaIUei, KOTOpble B CHJIy HOBU3HBI HE BOIIM B
OInyOJIMKOBAaHHBIE TIEYaTHBIE MCTOYHHKH. B X0J€ MOATOTOBKH K 3a4eTy CTYACHTaM HEO0OXOIMMO
oOpaiate BHUMAaHUE HE TOJIBKO Ha YPOBEHb 3alIOMMHAHUs, HO ¥ Ha CTENIEHb IIOHUMAaHUs H3Jjarae-
MBIX MPOOJIEM.



Kpumepuu oyenku

OTBeT CTyJIeHTa Ha 3a4eTe OLICHUBAETCSA OJHOM M3 CIEAYIOLIUX OLEHOK: «3aUTeHO» U «HEe3a-
YTEHO», KOTOPBIE BHICTABIIAIOTCS MO CICIYIOIINM KPUTEPUSIM.

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, peKOMEHIOBaHHOW Kadeapoil. Takxke OICHKA «3aYTEHO» BBICTABISETCS CTYACHTaM,
O0OHapyXUBIIMM TOJHOE 3HAHUE Y4YeOHOr0 MaTepuaa, YCIHEIIHO BBHIMOJHSIOUUM MPEeIyCMOTPEH-
HBIC B TpOTpamMMe 3aJaHHs, YCBOMBIIMM OCHOBHYIO JIUTEPATypy, PEKOMEHIOBaHHYIO Kadempoi,
JEMOHCTPHUPYIOIINE CUCTEMAaTUYECKUIl XapaKTep 3HAHUN 10 JTUCIUIUIMHE U CIIOCOOHBIE 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 3HAHWE OCHOBHOT'O Y4eOHOTO MaTepuaia B 00beMe, HeOOXO0IMMOM JIJIsl JalbHEHTIICH yaeOb
U B mpezacTosmiei paboTe no npodeccuu, CIpaBsIOMIUXCs ¢ BBIMOIHEHUEM 33aJJaHUM, PEAyCMOT-
PEHHBIX MPOTPAMMOM, HO JOMYCTHUBIIUM IOTPEITHOCTH B OTBETE HA SK3aMEHE W IPH BBHIMOJIHEHUHU
KOHTPOJIbHBIX 33JaHUM, HE HOCSIIHME MPUHLUIHAIBHOIO XapakTepa, KOrJla yCTaHOBIIEHO, 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€OHOT0 Marepuaa, JOMyCKAIONUM PHHIUIAATHHBIC ONMIHOKH B BBITOJIHCHUU TIPEIY-
CMOTPEHHBIX ITPOrpamMMoil 3ajaHuii. Takol OLEHKH 3aCIyKUBAIOT OTBEThI CTYJ€HTOB, HOCSIIINE HE-
CHUCTEMAaTU3UPOBAHHBIN, OTPHIBOUHBIN, MOBEPXHOCTHBIM XapaKkTep, KOTJa CTYICHT HE MOHUMAaEeT
CYILIECTBA M3JIara€MbIX UM BOIIPOCOB, YTO CBUAECTEIBCTBYET O TOM, YTO CTYIECHT HE MOXKET Jajbllle
MIPOJIOJDKATh 00yYEHUE WM MPUCTYNATh K NMPO(YECCHOHATBLHON ACSITEIIBHOCTH 0€3 JOMOTHUTEIb-
HBIX 3aHATUH IO COOTBETCTBYIOLIEH AUCIUIIINHE.



