MHHHUCTEPCTBO HAYKU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIAIO
Hupexrop UI'IuT
H.A. ITpiTanes

07.02.2025 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

PA3PYIIEHUE I'OPHBIX IIOPO/I IIPH OTKPBITBIX I OPHBIX PABOTAX

Hanpasnenue noaroToBku (CrneuuagbHOCTD)
21.05.04 I'opHoe neno

HanpasnenHocTs (mpoduiib/crienianu3anys) nporpaMmbl
OTKpBITHIE TOPHBIE PAOOTHI

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICTIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€sa ¥ TpaHCIopTa
Kadenpa Pa3paboTku MecTOpOXKACHHU MOJIE3HBIX UCKOMTAEMbIX

Kypc 4

Maruuroropck
2025 ronx



Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
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Pabouass mporpamma paccMoTpeHa W ogoOpeHa Ha 3acelaHuu Kagenpbl Pa3zpaboTku
MECTOPOKICHHUH MOJIE3HBIX UCKOTIAEMBIX
04.02.2024, mporoxoin Ne 4
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JIner akryaauszanuu padoyeil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM ToJTy Ha 3aceannu Kagenpsl Pa3paboTku MECTOPOKICHHH MOJIE3HBIX UCKOMIAEMBIX

IIporokom ot 20 . Ne

3aB. kadenpoii C.E. ﬁprI/IH_IeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
yueOHOM TOJTy Ha 3aceannu Kadenpsl Pa3paboTku MECTOPOKICHHH MOJIE3HBIX UCKOMIAEMBIX

IIporokon ot 20 . Ne

3aB. kadenpoii C.E. ﬂBpI/IH_IeB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapsl Pa3paboTKu MECTOPOKACHHU# MOJIE3HBIX HCKOMAEMbIX

[Iporokonm ot 20 . Ne

3aB. kadenpoit C.E. F_aBpHmeB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqanuu kadeapsl Pa3paboTKku MECTOPOKACHHU# MOJIE3HBIX HCKOMAEMbIX

[Iporokon ot 20 . Ne

3aB. xadenpoit C.E. F_aBpHmeB

Pabouas mporpamma nepecmMotpeHa, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
yueOHOM TOJTy Ha 3aceannu kKadenpsl Pa3paboTku MECTOPOKICHHH MOJIE3HBIX NCKOMTAEMBIX

[Iporokom ot 20 . Ne

3aB. kadeapoii C.E. EBpI/IH_IeB

Pabouas mporpamma nepecmMotpeHa, odcyxaeHa u ogoopena s peanuszanuu B 2031 - 2032
yaeOHOM TOJTy Ha 3aceannu Kageapsl Pa3paboTku MeCTOPOKICHUI MOJIE3HBIX HCKOITAeMbIX

[Iporokonm ot 20 . Ne

3aB. kadeapoii C.E. EBpI/IH_IeB

Pabouas mporpamma rnepecMoTpeHa, o0cykieHa u ogoopena i peanmsanuu B 2032- 2033
yueOHOM TOJIy Ha 3acefanuu kadeapsl Pa3paboTku MECTOPOXKICHHI TOJIE3HBIX

IIporokom ot 20 . Ne
3aB. xadenpoit C.E. I'aBpumieB




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOZYJI51)

[ensimu ocBoeHust aucuuIuiiHbl «Pa3pymenue ropubeix nopoa npu OI'Py saeusrorcs:
U3y4eHHE CTYACHTAMH OCHOB IPOEKTUPOBAHHS MapaMeTpoB OYypoB3pbIBHBIX padoT Ha OI'P;
pa3BUTHE y CTYAEHTOB JIMYHOCTHBIX KauecTB, a Takxke (QopMUpoBaHUE MPO(hEeCCHOHATBHBIX
KoMIieTeHImii B cooTBeTcTBUM ¢ TpeboBanusmu @I'OC BO no cnenmansaoctu 21.05.04 I'oproe
JeIo.

2 MecTo TMCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmMsbl

HucuuiuinHa PaspyiieHue ropHbIX HOpOJ NMPH OTKPBITHIX I'OPHBIX paboTax BXOJUT B
4acTh y4eOHOro IulaHa (GOpPMHUPYEMYIO yYaCTHHKAMU OOpa30BaTEIbHBIX  OTHOIICHHMA
00pa30oBaTeNbHON IPOrPaMMBI.

Jns  W3ydeHWs  JUCLUUIUIMHBL ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLUILINH/ IPAKTUK:

OTkpbITas pa3paboTKa MECTOPOKICHUH MTOJIE3HBIX UCKOIAEMBbIX

I"opHbIe MalMHbBI U 000pYIOBaHUE

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbBIE NMPH M3YyYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEO0XOAUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

[InanupoBaHue OTKPBITHIX TOPHBIX padoT

[IpoexTrpoBaHue KapbepOB

3 Komnerenuuu odyuaromerocsi, popmupyembie B pe3yJibTaTe 0CBOCHUSI

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pPe3yJIbTaThbl 00y4eHHUs

B pesynprare OcBOEHUS IUCHMIUIMHBI (Moayns) «PaspylieHue TOpHBIX IMOpPOJ IpH
OTKPBITHIX TOPHBIX pab0Tax» 00y4aIOUINIICS TOJDKEH 00J1a1aTh CIeTyIONMMHA KOMITETEHIIUSAMHU:

KO[[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXKXCHUA KOMIICTCHIIM

[TK-2 CrniocobeH ocylIecTBIATh TEXHUYECKOE PYKOBOACTBO OTKPHITHIMU TOPHBIMH U B3PBIBHBIMU
pabotamu, paspabaTeiBaTh U  HCIOJIb30BaTh B  MPOM3BOJCTBEHHOW  JIESITEIIBHOCTH
TEXHOJIOTHYECKYIO0 JOKYMEHTAIMIO PETJaMEHTHUPYIOIIYIO BBITOJHEHHS MPOIECCOB OTKPBITHIX
TOPHBIX PadOT

[K-2.1 Pemaer mpocdeccuoHanbHble 3a/laud 1O KOMIUIEKCHOMY OOOCHOBaHMIO U
BEJICHUIO OTKPBITHIX TOPHBIX M B3PBIBHBIX PA0OT
[1K-2.2 OO6magaer  3HaHUSAMH  TEXHHYECKOTO  PYKOBOJCTBAa  Ipolieccamy,

TCXHOJIOTHAMU U CPECACTBAMU MCXAaHNU3AlIH OTKPBITHIX I'OPHBIX pa60T

[TK-2.3 Hcnons3yeT nHGpOpMaIMOHHBIE TEXHOJIOTHH TP SKCIUTyaTal[iu KaphepoB




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)

OO01mas Tpy1I0eMKOCTb JUCIUILIMHBI COCTABIISIET 4 3a4eTHBIX enuHuI] 144 akaJl. 4acoB, B TOM YHCJIC:
— KOHTaKTHas pabora — 13,7 akaj. 4acoB:
—ayauTopHas — 12 akaj. 4acos;

— BHeaynuTopHas — 1,7 akaJi. 4acos;

— camocTosiTeabHas padota — 126,4 aka. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac
®dopma aTTecTanuu - Kypconas paboTa, 3a4er

AynutopHast = =
KOHTaKTHasl paboTa E 3 ®dopma TeKyILero
=
B aKaj. Jacax 3 Bun KOHTPOJIS
Pazzen/ Tema 2, (B axaz. acax) S . p Kon
= 3 © | caMOCTOATENBHOM | yCIIeBaeMOCTH U
JHACUIHTLIAHBL & = . | xommerenun
g £ paboThI TIPOMEKYTOUHOM
mab. | mpakT. [ =8 aTTecTalyy
Jlek. < < I
3aH. 3aH. | ©Q =
1. PaspymeHue TOpPHBIX MOPOJ
MIPU OTKPBITHIX TOPHBIX paboTax
Brinonnenue
NPaKTUYECKUX
pabort (perieHue Tposepka
3a1a4
1.1 Oomue BOIIPOCHI nucmxfem,-[mx MHIMBHIYATBHBIX IK-2.1,
) " p 1 2 10 3aaHHMN. I1K-2.2,
BEJICHUS B3PBIBHBIX Pa0OT. pabor u T.11.), KoHTDONHAS TK-2.3
MPEYCMOTPEHHBI aEOTa '
X paboueit p ’
[IpOrpaMMoi
JIACIIATIIINHEL.
Brimonaenne
MPaKTHYECKUX
pabot (pemenue Tposepka
3a1a4
Aad, WHAUBHUYaJTbHBIX I1K-2.1,
1.2 OCHOBBI TEOpUH B3pHIBA NMMCbMEHHBIX .
4 1 2 40 3aaHHMN. I1K-2.2,
W JIeTOHAIMu 3apsaoB BB. pabor u T.11.), KoHThONHAS TK-2.3
MPEyCMOTPEHHBI agom '
X paboueii p ’
porpaMMon
JICIATIIAHEL.
Brimonaenne
MPaKTHYECKUX
pabor (pemenue Tposepka
1.3 [leiictBue B3pbIBa B 3ajad,
WHIUBUIYaITbHBIX I1K-2.1,
cpere 51 METOIBI 1 2 40 MMHCbMEHHBIX sananmii K-2.2
peryaupoBaHusl ApOOIICHHS pabor u T.11.), Komt onbﬁaﬂ K 2' 3'
TOPHBIX TIOPOJI. MPEYCMOTPEHHBI agom '
X paboueii p ’
porpaMMon
JICIATIIAHEIL.




Brinonnenue

MIPAKTUYECKUX
abor (pemenne
P (p [IpoBepka
1.4 [TpuHIHTIEL 3aj1ad,
HWHIUBUIYaJIbHBIX I1K-2.1,
pacmoNoXKeHus W pacyera MTICEMEHHBIX N
3apsA10B B3pPbIBYATHIX 36,4 a0oT U T.I1.) SANAHHH. MR-2.2,
Bep :CTB b ol IZa CMOT, .eI.-H’-II)I Konrposkhas [K-2.3
B ’ peay pe! pabora.
X paboueii
IIPOrpaMMOM
JVCIUIUINHEL.
HUroro no pazaeny 126,4
Hroro 3a cemecTp 126,4 Kp,3a4€T
KypcoBas padoTa,
Hroro no aucumruinye 126,4 P P

3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpornecce npenonaBanusi TUCHMILIHHBI «Pa3pylieHue ropHbIX MOPOJ MPU OTKPBITHIX
TOPHBIX paboTaxy» MPUMEHSIFOTCS TPAIUIIMOHHAS M MOTYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

[lepeqaua HEOOXOAMMBIX TEOPETUYECKHX 3HAaHUH UM (OPMHUPOBAHHE OCHOBHBIX
MPEJICTaBICHU MO Kypcy «PaspylieHue TOPHBIX TOPOJ MPH OTKPBITBIX TOPHBIX paboTax»
MPOUCXOTUT C MCIIOJIb30BAaHHEM MYJIbTHMEIMUHOTO 000pyI0BaHus (IIPOESKTOpP, MHTEPAKTUBHAS
JIOCKQ).

Jlekuuu MpoXOAsT KaK B TPATUIIMOHHOHN (hopMme, Tak u B (hopMe JICKIIUH-KOHCYIIbTAIIUH,
/I TECOPETHUECKUI MaTepuall 3apaHee BBIIASTCS CTYACHTaM ISl CAMOCTOSTEIPHOTO U3yUeHUs,
JUIS  TIOATOTOBKM BOINPOCOB JIEKTOPY, TakUM OO0pa3oM, JICKIUs MPOXOAMT IO THUIY
BOTIPOCHI-OTBETHI-TUCKYCCHSI.

[Ipu npoBeneHUM NPAKTHYECKUX 3aHSATHH WCIOJIB3YIOTCS TPAIUIIMOHHBIN CEMHHAp,
CeMHMHap-00CyKACHUE JJOKIIAI0B, CEMHUHAP-IHCKYCCHSL.

B KkauecTBe OIICHOYHBIX CPEICTB Ha TPOTSHKCHHH CEMECTpa HCIIOJIb3YIOTCS:
KOHTPOJIBHBIE pa0OTHI CTYICHTOB, BRICTYIUICHUE HA CEMUHAPE, TBOPUYECKUE 3aaHus (HAITMCaHUE
pedepaToB 110 3apaHee 0003HAYCHHBIM TEMaM ).

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00yYaOIIMXCst
[TpexncraBneno B npuioxeHun 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. UnrommH, M. A. IpombiuuieHHsie B3pbiBuateie Bemectsa / M. A. Wmommn, I T.
Cagenkos, A. C. Mazyp. — 5-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2024. — 200 c.

2. Kyry3os, b.H. [IpoexktupoBanue u opranusanus B3pbIBHbIX paboT [TekcT]: yueb. mis
By30B / B.H. Kyry3oB, B.A. Benmun. — M.: U3narenbctBo MOCKOBCKOTO TOCYIapCTBEHHOTO
ropHoro yausepcureta, 2012. — 416 c.: un. ISBN 978-5-98672-283-2.

3. bermun, B.A. TexHonorus u 6€30MaCHOCTH B3PBIBHBIX paboT [DIEKTPOHHEIN pecypc]:
yueoHoe nocooue / B.A. benun, M.T". T'opbonoc, P.JI. Koporkos. — Mockea : MUCHUC, 2019. —
74 c¢. Pexum gocrtyma: https://e.lanbook.com/book/116909. — 3arn. ¢ oskpana ISBN
978-5-907061-08-8.

4. B3pbiBHOE pa3pyllieHne TOpHBIX MopoJ. Pacuer mapameTpoB OypoB3pBIBHBIX paboOT Ha
OTKPBITBIX TOPHBIX pa3paboTkax [DaeKTpoHHbIH pecypc]: yuedHoe mocobue / B.A. benun, M.T'.
I'op6onoc, P.JI. Koportkos, N.T. Kum. — Mocksa : MUCHUC, 2019. — 97 c. — Pexxum gocryma:
httos://e.lanbook.com/book/116910. — 3ar. ¢ s3xkpana ISBN 978-5-907061-09-5.

0) lonoJiHMTEILHAA JIATEpaTypa:

1. Kyry3oB, b.H. Metoab! Benenus B3pbIBHBIX padboT. — Y.1. Pazpyrienue ropHsix nopoa
B3peiBOM. [Tekcr]: yue6. mms By3oB / B.H. Kyry30B. — 2-e u3zn., crep. — M.: U3narenscTBo
«l'opHass kHura», «Mup ropHo KHuUru», M3narenbcTBO MOCKOBCKOIO IoCyAapCTBEHHOIO
ropaoro yamBepcurera, 2009. — 471 c.: wmn. ISBN 978-5-98672-145-3 (B mep.),
978-5-7418-0590-9.

2. Kyry3os, b.H. Metonp! BefieHUst B3pbIBHBIX pa0oT. — U.2. B3peIBHBIE paOOTHI B TOPHOM
Jie7ie ¥ TIPOMBIIIICHHOCTH [DNeKTpoHHBIH pecypc]: yueO. mns By3oB / B.H. KyryzoB — M.:
W3narensctBo «l'opHast kHuray, «Mwup TrTOpHOM KHHMrm», WM3marensctBO MOCKOBCKOTO
roCyJapCcTBEHHOTOo TopHoro yHuBepcutera, 2008. — 512 c.: wun. — Pexum pgocryna:
http://e.lanbook.com/books/1518. — 3arnaswue ¢ sxpana. ISBN 978-5-98672-197-2 (B mep).

3. Kprokos, .M. ®usuka pa3pyuieHus ropHbIX HOPO Ipy OypeHUHU U B3PHIBAaHHH.



Y.1l. Pa3pymenne ropHsix nopon npu Oypenuu. Paznen 1. Bueapenue 3y0beB B paspylaemyro
nopoay. Y aapHO-BpalllaTelbHbIH CIIoco0 OypeHust [DIeKTpoHHBIN pecypc]: y4eb. mocobue /
I'M. Kprokos. — M.: H3narensctBO MOCKOBCKOIO roCyAapCTBEHHOIO TOPHOTO YHUBEPCUTETA,
2007. — 106 c. — Pexxum mocryma: http://e.lanbook.com/books/3285. — 3arnasue ¢ sxpana ISBN
5-7418-0313-X.

4. Komamienko, B.W. B3peiasie padbotsl [Tekct]: yue6. mis By3oB / B.M. Komarenko,
B.®. Hocko, T.T. HcmaunoB — M.: Beicmras mkoma, 2007. — 439 c.: wmi ISBN
978-5-06-004821-6.

5. Ceiicmuueckas Oe3onmacHOCTh npu B3pbiBHBIX padotax [Tekcr] / B.K. Comen, b.H.
Kyry3os, A.JI. Mapsescos u ap. — M.: 3narenbcTBO MOCKOBCKOIO TOCYJapCTBEHHOTO TOPHOIO
yauBepcureta, 2012. — 228 c. ISBN 978-5-98672-306-8.

6. Texuomorusi B3peIBHBIX pabor [Tekcr]: yue6. mocobme / B.I'. Mapteinos, B.I.
Komamenko,

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

7. Pxesckuii, B.B. Otkpeiteie rOpHble paboTl [Tekct]: B 2 u. Yacte |
[IpousBoacTBeHHBIE TIpolecchl: yuel. s By30oB / B.B. PxxeBckuii. — 4-¢ uzf., nepepad. u 101, —
M.: Henpa, 1985. —509 c.

8. Jlerun, A.I11. Windows XP u Vista [Tekcr] / A.I11. JleBun. — CII6.: ITurep, 2008. — 624
c.: mi. ISBN 978-5-91180-5 17-3.

9. Kopamikos, C.B. Pacuer mapameTrpoB OypOB3pBIBHBIX pPaOOT HpU CKBAKMHHOU
orOoiike Ha kapbepax [Tekcr]: yue6. mocobue / C.B. Kopuunkos, H0.B. Ctenun, A.Jl. CTapukos.
— ExarepunOypr: M3a-Bo YITT' A, 1997. — 112 c. ISBN 5-230-25442-4.

B) MeToauyeckue ykasaHus:

1. Cumonos, I1.C. Pacuer napamerpoB bBP no meronuke Coro3p3peiBnpoma [Tekcr]:
METOJMYCCKHE yKa3aHWs K BhIMONHEHHIO Jabopatopubix pabor / I1.C. CumoHOB. —
Marnutoropck: I'OY BITO «MI'TY», 2008. — 14 c.

2. Cumonos, II.C. Pacuer mapamerpoB BbBP mno wmeromuke I'mmpopynsr [Tekcrt]:
METOJMYECKHE YKa3aHWs K BBINONHEHUIO Jsadoparopueix pabdor / I1.C. CumoHOB. —
Marnutoropck: 'OY BITO «MI'TY», 2009. - 19 c.

3. CumoHoB, I1.C. DHepreTrueckuii MeTo pacyera napaMeTpoB MacCOBOI'O B3pbIBa MPHU
ycTymHO# oT0olike [TekcT]: MeToanYecKre yKa3aHUs K BBITOJIHEHHIO JTaOOpaTOpPHBIX padoT /
I1.C. Cumonos, B.K. YronsuukoB. — Marauroropck: ['OY BIIO «MI'TY», 2010. - 25 c.

4. Cumonos, II.C. Pacuer mapameTrpoB OypOB3pBIBHBIX pabOT MpU B3phIBAHMM Ha
HOAMOPHYI CTeHKY [TekcT]: MeToauyecKkue yka3aHHs K BBIOJIHCHUIO 1a00OpaToOpHBIX padot /
I1.C. Cumonos, B.K. YronsaukoB. — Marauroropck: M3a-so Maruuroropcek. roc. TeXH. yH-Ta
um. I'.11. HocoBa, 2011. — 18 c.

5. Cumonos, II.C. Pacuer mnapamerpoB OypOB3pBIBHBIX pPA0OT MPH KOHTYPHOM
B3pbIBaHuU [TekcT|: MeToauueckue yKa3zaHHs K BBINOJNHEHHIO JaboparopHbix padot / I1.C.
CumoHOB. — Marnutoropck: M3n-Bo Marautoropek. roc. Text. ya-ta uMm. .. Hocosa, 2012. —
16c.

6. Cumonos, I1.C. Pacuer 0e30macHBIX pacCTOSIHUN IO MOpaKaromuM (akTopam IMpH
BEJICHUU B3pBIBHBIX paboT [TekcT]: MeToauueckue yKa3aHWs K BBIIOJIHEHHUIO J1a0OpaTOPHBIX
pa6ot / I1.C. CumonoB. — Maruutoropck: M3a-Bo Maruutoropck. roc. TexH. yH-ta um. [.H.
Hocosa, 2013. - 24 c.

7. Cumonos, II.C. Pacuer mapamerpoB OypOB3pbIBHBIX paboT mo Meronuke B.B.
PxeBckoro [Tekct]|: mMeToaMyeckue ykasaHUs K BBHINOJMHEHWIO Jaboparopbix padort / I1.C.
CumoHOB. — Maruutoropck: M3n-Bo Marautoropek. roc. Text. ya-ta uMm. .. Hocosa, 2016. —
25c.



r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o6ecnneuenmne

HanmenoBanue N
10 Ne torosopa Cpoxk neiicTBUS JIULEH3UU

MS Office 2007 |y, 135 or 17.09.2007 Geccpouno
Professional
7Zip CBOOOJHO  pacIpOCTPaHIECMOC OECCPOYHO
MathCAD v.15
Education J-1662-13 ot 22.11.2013 0eccpovHO
University Edition
Autodesk
AutoCad 2011 K-526-11 o1 22.11.2011 0eccpovHO
Master Suite
g‘gfi?? Komnac |1 561-17 or 16.03.2017 Geccpoano
FAR Manager CBOOOJIHO  pacHpocTpaHsIeMOoe OECCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHGOPM

AIIMOHHBIC CIIPABOYHBIC CUCTEMbI

Hassanue xypca

CcrlUika

DneKTpoHHas 0a3a MepuoAMYecCKUX Hu3maHuid East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HaLII/IOHaHBHa}I I/IHQ)OpMaHHOHHO-aHaJII/ITI/IHeCKa}I
cuctema — Poccuiickuii  umumexc  mayunoro|URL: https://elibrary.ru/project_risc.asp
uutrposanus (PHUHILL)

[TouckoBas cuctema Axanemus Google (Google
Scholar)

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

®depnepanpHOE rocyIapCTBEHHOE O10JKETHOE

yUpEeKICHUE «DenepanbHbIi urcturyt|URL: http://www1.fips.ru/
HpOMLIIJ.IJ'IGHHOfI COOCTBEHHOCTH

E(;i;igﬁﬁaﬂ locynapersennas Oubmmorexa, https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHble pecypchl Oubmuoreku MITY wum.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/Web

®denepanbHbli  00pa3oBaTeNbHBIN  MOPTAI
OxoHomuKa. Composorus. MeHeHKMEHT

~ |http://ecsocman.hse.ru/

MC)KI[}IHapOILHaﬂ 68.38. MOJIHOTCKCTOBLIX KYPHAJIOB
Springer Journals

http://link.springer.com/

MexnynaponHas pedepaTuBHas U MOJTHOTEKCTOBAs
crpaBoyHass 0a3a [JaHHBIX HAyYHBIX M3JIaHHUH
«Springer Naturey

https://www.nature.com/siteindex

ApxMB Hay4dHbIX KypHanoB «HannoHanbHbIN
AIIEKTPOHHO-MH(POPMAITMOHHBINA KoHIopIym» (HIT
HOUKOH)

https://arch.neicon.ru/xmlui/

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'—IeCKOG o0OecrieueHune JUCHHUIIIINHBI BKJIIFOYACT:




1. Y4yeOHble ayTuTOPUU TSI TPOBEACHUS 3aHSITUIN JIEKIIMOHHOTO THIIA:

- MynbTuMeIMitHBIE CPENICTBA XPaHECHHSI, TIEPEeIau U IIPEACTaBICHHS HHPpopMaIum/

2. Yd4eOHBIC ayIuTOPUU I TPOBEIACHHS TMPAKTUYCCKUX 3aHATUN, TPYIIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIbTAIIUN, TEKYIIET0 KOHTPOJIS ¥ TPOMEKYTOUHON aTTECTAIINH:

- MynbTUMeTUIHBIE CPENICTBA XPAHEHUS, IEPEIauy U MPEACTaBIeHUS HH(DOPMALINH.

- Kommiekc TeCTOBBIX 3allaHMid 1 TPOBEICHUSI TMPOMEKYTOYHBIX W PYOSKHBIX
KOHTPOJIEH.

3. [Tomemienus st caMOCTOATEILHON pabOThl 00YUYaIOIIMXCS: KOMITBIOTEPHBIC KIIACCHI;
YUTAIBHBIC 3aJIbI ONOINOTCKH:

- Tlepconanbubie koMmmbioTephl ¢ makerom MS Office, Mathcad, Autodesk Autocad,
Kowmnac, BBIXOJIOM B Hurepner U c JIOCTYIIOM B 3JIEKTPOHHYIO
nH(pOpPMaAIMOHHO-00Pa30BATEIBHYIO CPEAY YHUBEPCHUTETA.

4. TlomemeHue nansi XpaHEHHs U TPOPUIAKTHYIECCKOTO OOCTYKHBaHUS Y4eOHOTO
00opyIoBaHUs:

- Ilkadsr gna xpaHeHHs  y4eOHO-METOIMYECKOM JIOKyMEHTAlMM, Yy4eOHOTro
OBONVITORAHUS U VUEOHO-HAT TS THRIX TTOCOOUI.



Mpuiaoxenne 1
Y4yeOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 XS
CamocTtosTenbHas paboTa CTYACHTOB B XOJ€ ayJAUTOPHBIX 3aHSATUN OCYILIECTBISETCS IO
KOHTPOJIEM IPETIoIaBaTellsl B BHJIE SKCIIPECC-0MPOCca, 00CYKICHUS JOKIAI0B U JUCKYCCHIA.

BHeaynuropHas camocTosTelbHas padoTa CTYAEHTOB OCYLIECTBISETCS B BHJE YTEHUS C
popaboOTKOM MaTepualia M BBIIOJIHEHUS pedepaTa ¢ KOHCYJIbTAIMSIMU y MIPETo1aBaTels.

Ha npakmuueckux 3anamuax CTYIACHTHI PEIAIOT 3ajaud, MPEAJIOKEHHBIE MpEnojaBaTeieM, U
MPEJICTaBIISIIOT Pe3yIbTaThl pACYETOB Ha MPOBEPKY.

Ilpakmuueckan paooma Nel. Pacuer napamerpoB BBP no meroanke B.B. P:xxeBckoro.
3ananue oueHuBaeTcs B 5 6asioB. MuHUManbHas OIleHKa HeoOXoAuMast UIsl cjauu — 3 Oasia.
ILnan:

N3ydyeHne MEeTOIMKH pacueTa nmapameTpoB OypoB3pbIBHBEIX paboT B.B. Pxesckoro.

IlepeyeHb pexoMeHyeMOI JTUTEPATYPHI:

PxeBckuii, B.B. OTkpeiTeie TopHBIE padoThl. YacTe 1. IIpom3BoncTBeHHBIC Tporiecchl [Tekcr]:
yueOHUK /i By30B / B.B. PxkeBckuii. — 4-e uzn. nepepab. u nom. — M.: Henpa, 1985. C. 76-109.

3apauya. OmnpenenuTh napameTpsl OypoB3pHIBHBIX paboT mo wmeroauke B.B. Pxesckoro mno
CJIEZYIOIIMM BapHaHTaM:

1-5 BapuanTsbI

= HavmeHOBaHME En. | ObozHa- BapuanTtl
n.n. MEm. JEHWE 1 2 3 4 5
1 Mpefen NPOYHOCTH TORHOA  NOpoael Ha MMa o, 50 &0 70 a0 an
CIKATHE
5 Mpefen NPOYHOCTA TORHOA  Noponel Ha MMa T 10 12 14 16 18
CAEHT
3 Mpenen NPOMHOCTH TOPHOR  NOpoAsl Ha MM Chac 5 B 7 a 9
PACTANEHWE
4 |ObkemHaA Macca ropHofd nopogel krfnn® i 2000 2100 2200 2300 2400
CpenHee pacCTOAHME MEXOY TRELLMHAMM
5 |(cpenHui pasMep BCTECTERHHOA| M D, 0.35 0.40 0.45 0.50 055
OTOENEHOCTH] B MACCHER
& |Breicota yeTyna 1] Hyer g g a g g
7 |¥ron oTkoca yoTyna rpag a 70 /0 70 70 /0
8 |TpebyeMbld CREOHWA pasmep KyCKa M dep 0.25 025 0.25 025 0.25
[padynut | Cpanyndt | Mpadyno- | Cpamao-
9 |Tun npumMeHaemaro BB KrnaHuT pAC}-rd pAC}-fEE Tiojn (iﬁa) HHpT 7991
10 |MnoTHocTe 2apana BB ki D 300 900 300 100 Q00
11 |OuamMeTp CKEEHKHHEI 1] Hoxe 0.250 0.250 0.250 0.250 0.250
12 |Owametp zapana BB M e 0.250 0.250 0.250 0.250 0.250
13 | ¥ron HakNOHa CKEEHEMHE rpag 1] S0 a0 50 S0 o0
14 |Hucno ceobogHe NOBEpHHOCTER Men 2 2 2 2 2
15 |KonwvecTeo pAAOE CKEEHMH Mp 4 4 4 4 4




6-10 BapuaHTBI

he HaumEHDBaHME En. |OBozHa- BapuaHTel
n.n. M3M. | YEeHHe B 7 g g 10
1 Mpegen npoYHOCTM FOPHOH  NOpOAE HE MM o, 100 10 170 130 140
CHATHE
5 Mpegen npoYHOCTM FOPHOH  NOpogel Ha MMa G a0 o o % 8
COEMD
3 Mpegen npoYHOCTM FOPHOH  NOpogel Ha MMa Spaen 10 1 12 13 14
PACTAMEHHE
4 |OBeemHan macca ropHol nopogel K ¥ 2500 2600 2700 2600 2500
CpefHee PAcCTOAHME MEXDY TPELLMHAMM
5 |(cpegHWi pasmep BCTECTEEHHOA| M D, 0.60 0.B5 n.7a 0.75 0.s0
OTHENEHOCTH) B MACCHEE
6 |Beicota yeTyna A Hyer 10 10 10 10 10
¥ |¥ron otkoca yomyna rpag a 70 70 70 70 70
G |TpeByemeld cpefHUi pazMep kycka r dep 0.3 03 03 0.3 n3
[paHynut | MpadyneT | Mpanyno- [ [pamwmo-
9 |Tun npumeHAemoro BB MroaHuT AC ACS ran (ofie) | HwT 78721
10 |MnoTHocTe zapaga BB ke ] 900 900 800 100 =]
11 |OnameTtp crEa¥MHE M Doy e 0.260 0.250 0.250 0.250 0.250
12 |Ouametp zapana BB M hay 0.250 0.250 0.250 0.250 0.250
13 [¥ron HaKknoHa CKESHMHEI rpag 1] S0 a0 an a0 a0
14 |Ywcno ceoboaHex NnoeepxHOCTER M 2 2 2 2 2
15 |Konu4ecTeo pagoe cKEEHMH Mg 4 4 4 4 4
11-15 BapuaHThI
Mo HaumeHoBaHe En. |OBozHa- BapuaHTel
n.nm. M3M. | YeHue " 12 13 14 15
1 Mpegen NpPoYHOCTH FOPHOH  NOpoOgE HE MMa s 150 160 170 180 190
CHAaTHE i
3 Mpegen NPoYHOCTH FOPHOR  NOpogEl H& MM T 0 o 3 % =
CAEMD
3 Mpegen NpPoYHOCTM FOPHOR  NOPOAE HE MM Ghaor 15 16 17 18 19
PACTAMEHHE
4 |OBvemHan macca ropHol nopogel K’ i 3000 3100 3200 3300 3400
CpefHees paccTOAHHME MEXAY TPELLMHAMM
5 |lcpenHW# pasmep BCTRCTEEHHOA| M L, 0.85 0.50 0.95 1.00 1.05
OTAENEHOCTH) B MACCHEE
E |Bricota yoTyna M Hyer 12 12 12 12 12
¥ |¥ron otkoca yomyna rpag a 75 75 75 75 75
G |TpeByemeld cpefHUi pazMep kycka r dep 0.35 0.35 0.35 0.35 035
[paHynut | MpadyneT | Mpanyno- [ [pamwmo-
9 [Tun npumeHAemoro BB MroanuT A4 ACE ran {ofi) | wr 78/21
10 |MnatHocTe 2apaga BB ki ] 900 900 800 100 =]
11 |OMamMeTp CKEAMMHHEI m doge 0.200 0.200 0.200 0.200 0.200
12 [Onametp zapana BB m thy 0.200 0.200 0.200 0.200 0.200
13 |¥ron HaknoHa CKESMMHEI rpag b 80 a0 a0 80 80
14 |Ywcno ceoBboaHex noeepxHOCTER Men 2 2 2 2 2
15 |KonuyecTeo pALOE CKEAXMH Mp ] 5] G B ]




16-20 BapuaHTBI

] HanMeH 0B aHHe En. |OBozHa- BapuaHTel
n.nm. M3M. | YEHHE 16 17 15 19 20
1 Mpegen NpoMHOCTM FOPHOA  NOPOGEl  Ha MMa s o0 210 790 230 240
CHEATHE b
3 Mpegen NpoMHOCTM FOPHOA  NOPOGEl  Ha MM T 40 42 44 4R 18
CAEMM
3 Mpegen npodMHOCTM TOPHOA  NOPOAEl HAE MM Ghaor a0 71 79 73 a4
PACTAMEHHE
4 |0OBeemHan Macca ropHod nopogkl ke i 3500 3600 3700 3800 3900
CpeiHeEE PACCTOAHWE MEXTY TPELLWMHAMM
5 |{cpemHW# pasmep BCTRCTEEHHOA| M O, 1.10 1.15 1.20 1.25 1.30
OTAENEHOCTH] E MACCHER
£ |Bricota yoTyna M Hyer 14 14 14 14 14
7 |¥ron oTkoca yeTyna rpag a 75 75 75 75 75
8 |Tpebyemuld cpepHui pazMmep kycka & dap 0.4 0.4 0.4 0.4 0.4
[MpaHynut | CpadyneT | Mpanyno- [ Mpamwao-
9 |Tun npumenAemoro BB Krn,aHuT pACS-fri pACH-rB Tsﬂ (zﬁej HHpT 25/91
10 [MnotHocTe zapaga BB ki D 900 900 900 100 S00
11 |dnameTp crEa¥HHE M Hoge 0.200 0.20a0 0.200 0.200 0.200
12 |Ouametp zapana BB M thy 0.200 0.200 0.200 0.200 0.200
13 |¥ron HAaKNOHA CKEaXHHEI rpag h S0 a0 a0 =10 S0
14 |[Hwcno ceobogHEIX NOBEPXHOCTER Me 2 2 2 2 2
15 |Konu4ecTeo pagoe ckEEHWH g G ] ] 2] G

Ilpakmuueckan paboma Ne2. I'padpuveckasi JOKyMeHTAalusi 0ypOB3pBIBHBIX PadoT.
3anaHue olleHUBaeTcs B 5 6au1oB. MUHMMasIbHAs OlIeHKa HeoOXoaumast Ui caadu — 3 6asia.
IInan:

CxeMbl pacrlojiO’)K€HUS CKBAKMHHBIX 3apsAoB Ha ycryne. Cxembl KOpPOTKO3aMeIJIEHHOI'O
B3pbIBaHUs. CXeMbl MOHTaXa B3pbIBHOM ceTu. KoHcTpykumu 3apsaaos BB.

IlepeueHb pexoMeHyeMOii TUTEPATYPHI:

PxeBckuii, B.B. OtkpeiTbie TopHble paboTsl. Yacts 1. IIpomsBoactBeHHble mponecchl [Tekcr]:
yueOHUK 1 By30B / B.B. PxkeBckuii. — 4-e usn. mepepad. u qor. — M.: Henpa, 1985. C. 76-109.

3amanue. B rpapuueckom penakrope (Kommac, AutoCad) mo pesynapraTtam pacyera mapamMeTpoB
BBP no metoauke B.B. PxkeBckoro (cM. 3aaHue K mpakTuueckoit padore Nel) BEIUEpTUTH:

1) CXCMy PAaCIIOJIOKCHH A CKBA)KUHHBIX 3apA10B Ha YCTYIIC

2) JluaroHajqbHYIO0 CXE€MYy B3pBIBaHMSI M CXEMY MOHTa)ka B3pPBIBHOW CETH C NPUMEHEHUEM
BosHOBOI0B ICKPA-CTAPT-600, UCKPA-I1-42, UCKPA-C-500.

[ToaroroButh MHcT popmara Al x meyaTu.



Ilpakmuueckan paooma Ne3. Pacuer napamerpoB BBP no meroanke Corwo3B3pbiBIipoma.
3ananue oueHuBaeTcs B 5 6aysioB. MuHuManbHast OlleHKa HeoOXoaumast JUist cjauu — 3 Gasia.
ILnan:

W3yueHne MeTOIUKH pacueTa napameTpoB 0ypos3pbiBHbIX pador COKO3B3PhIBIIPOMA.
ITepeyennb pexoMeHyeMoO JINTepaTypbl:

Kopuuikos C.B. Pacuer mapameTpoB OypOB3pBIBHBIX paObOT IIPH CKBAKMHHOM OTOOMKE Ha Kapbepax
[Texcr]: yuebnoe mocodbue / C.B. Kopumikos, F0.B. Crenun, A.Jl. CrapukoB. — ExatepunOypr:
N3n-Bo YITA, 1997. - 112 c.

3agauya. Onpenenuts napameTpsl 0ypoB3pbIiBHEIX padoT mo meroauke COKO3B3PLIBIIPOMA mno
CJIEIyIOIIUM BapuaHTaM:



1-5 BapuaHThbI

= HanmeHoBaHHE En. |ObosHa- BapuaHTh
n.nm. MEM. | ueHME 1 2 e 4 5
1 |[INOTHOCTE EZpEIBASMEX NOPOS krim’ ¥ 3200 3150 3100 3050 3000
2 |KoadduuMeHT KpenocTi B3peIBaEMEIY NOROA f 20 19 18 17 16
3 |Beicota yoTyna 9 Hyar 15 14 13 12 il
4 |¥ron otkoca pabodero yoTyna rpag o &N} 75 70 80 75
& |MpHHATEIR OHAMETR CREKMHEI M dove 160 290 280 320 160
B MNepeeogHol ko3ddMUMeHT npuHAToro BB K., 0o 0.a0 090 090 0.a0
N0 OTHOWEHWH K 3TAN0HHOMY
7 |[noTHOCTE ZapAxaHHA rfom? iy 1200 1200 1200 1200 1200
g |KonwyecTeo pALOE CKEEMMWH Np 10 a 3 4 10
9 KoaduumMeHT oTHOCKMTENEHOMD CcAnMxeHuA m 0g 0g 0g 0g 0g
CHEEHMH
6-10 BapuaHTBI
o HauMeHOBaHHE En. |OBozHa BapuaHThl
n.n. MIM. | 4eHHe ] 7 ] 4 10
1 [[lnoTHOCTE E2pLIBAEMEBIX NOPOL i ¥ 2950 2900 2850 2800 2750
2 |Ko3ddMUMEHT KPENOCTH BE3PEIEAEMEIY NOROL f 15 14 13 12 11
3 |Beicota yoTyna 9 Hyer 10 9 3 15 14
4 |¥ron otkoca pabodero yoTyna rpag o 70 a0 75 70 a0
& |MpHHATEIR OHaAMETR CREKMHEI 1 dove 220 280 320 160 220
B MNepeeogHof kKo3dgHUMeHT npuHAToro BB K, 100 100 100 100 100
MO OTHOLEHHHDY K 3TAN0HHOMY
7 |MnoTHOCTE 2apAmaHKA rom® iy 1100 1100 1100 1100 1100
A |KonuyecTeo pALOE CKEEMXHH g a G 4 10 3
g FoaddUUMeHT oTHOCHTENEHOMD chiuseHWA m 09 09 09 09 09
CKEE04HH
11-15 BapuaHThbI
o HanMEH0BaHHE En. |OBozHa- BapuaHTel
n.nm. MEM. | ueHME 11 12 13 14 15
1 [MnoTHOCTE EZpRIBAEMEIX NOPOL itk ¥ 2700 2650 2600 2500 2600
2 |KoadduuMeHT KpenocTi B3peIBaEMEIY NOROA f 10 i, ] 7 B
3 |Beicota yoTyna 9 Hyar 13 12 il 10 9
4 |¥ron otkoca pabodero ycTyna rpag o s 70 gl s 70
& |TpHHATEIR SMEAMETP CKEAKHHE M dove 250 320 160 220 250
A MNepeeogHof Ko3dgHUWMEHT npuHatoro BB K, 140 110 110 110 110
MO OTHOWEHHHD K 3TAN0HHOMY
7 |TIN0THOCTE 2apAXAaHHA row® | A 1000 1000 1000 1000 1000
g |FonuuecTeo pALOE CKEAMMH Fig G 4 10 a8 G
9 KoaduumMeHT oTHOCKMTENEHOMD CcAnMxeHuA m 10 10 10 10 10
CKEEHMH




16-20 BapuaHTBI

= HanMeHoBaHHE En. |OBozHa- BapuaHTel
n.nm. MEM. | ueHME 16 17 18 19 20
1 [MnoTHOCTE E3pRIEAEMEIX NOPOL itk ¥ 2450 2400 2350 2300 2240
2 |KoaddMUMEeHT KpenocTH BE3PEIEaEMEIY NOROSA f 5 & 7 3] 5
3 |Beicota yotyna M Hyer 8 15 14 13 12
4 |¥ron otkoca pabodero yoTyna rpag o a0 75 70 80 75
& |MpHHATEIR OHAMETR CREAMMHEI M Dore 220 160 290 280 220
B MNepeeogHof Ko3dgHUWMEHT npuHatoro BB K, 120 120 120 120 120
MO OTHOWEHHHD K 3TAN0HHOMY
7 |MnoTHOCTE ZapAxaHHA rom? Fiy S00 S00 S00 200 200
g |KonwyecTeo pAfoe CKEEMHMH Np 4 10 ] 6 4
9 KoadduumeHT oTHoCWTeneHoro chnmsxeHuA m 11 11 11 11 11
CKEEHMH

Ilpakmuueckaa paooma Ne4. KOHCTPYKIMHU CKBA)KMHHBIX 3apPSA/10B B3PbIBYATHIX BelIeCTB.
3amanue oneHuBaeTcs B 5 0amioB. MuHUManbHas OlieHKa Heo0XoauMas JUIsl ciadu — 3 Gaia.
Inan:

N3ydyeHne KOHCTPYKLMH 3apsI0B B3PbIBYATHIX BEIIECTB IPUMEHSEMBIX Ha OTKPBITBIX TOPHBIX
pabortax. CIuIonIHOM, pacCpeI0TOUEHHBIN CKBAXKMHHBIC 3aps/Ibl B3PhIBYATHIX BEIIECTB.

IlepeueHb peKOMeHIyeMO¥ JUTEPATYPHI:

PxeBckuii, B.B. OtkpeiTbie TopHble paboTsl. Yacts 1. IIpomsBoactBeHHble mponecchl [Tekcr]:
yueOHUK Juid By30B / B.B. PxxeBckuii. — 4-e u3n. nepepad. u nomn. — M.: Heapa, 1985. C. 76-109.

3agaua 4.1. B rpaduueckom penakrope (Kommac, AutoCad) mo pesynbraTam pacyera mapameTpoB
BBP no meronuke Coro3B3pbIBIpoMa (CM. 3aaHue K HpakTUdeckoil pabote Ne3) BbIUEPTUTH
KOHCTPYKLUIO 3apsifa BB ¢ BEpXHUM M HUJKHUM pacloI0KEHUEM IIPOMEKYTOUYHOTO IETOHATOPA.

3anaua 4.2. YMmenbmuB ciutomHoi 3apsyn BB B 3agaue 4.1 Ha 25% BBIYEpTHTH B rpaduiyeckomM
pedaKTOpe paccpeloTOUeHHBIN 3apsia BB.

Macca BepxHeit yacTu 3apsia [Qs, Kr] paccuuTsiBaeTcs 1o Gopmyse
QB = KB'Q1

rae Q — obmras macca 3apsyna BB B ckBaxkune, kr; K — K0O3QQHUIMEHT IS ONpEeICHUs MaCChI
BepxHel yactu 3apsina. [Ipuaumaercs K, = (0,25+0,35).

Macca HmkHel yactu 3apsiaa [Qy, Kr] paccuuTsiBaeTcs o hopmyse
QH = KHQ1
rae Ky — koadduruenT ais onpeneneHus Macchl HIKHEN yactu 3apsiaa. [Ipuanmaerca Ky = 1-K,.

@aktuueckass mnuHa BepXHEH [Lsaps, M] M HMKHEH [Lipu M] dYacTell 3apsga B CKBaXKHHE
OTIPENIETISETCS 110 3aBHCUMOCTSIM



L 9. 9o

3ap.B P ’ 3ap.H P !

rae P — BMECTHUMOCTE CKBaKHUHBI, KI/M.

Ilpakmuueckasa paooma Ne5. Pacuer napamerpoB BBP no meroauke I'mnpopyasbi.
3ananue oueHuBaercs B 5 6aysioB. MuHuUManbHas OlleHKa HeoOXoaumast uist cauu — 3 Gasia.
ILnan:

N3yuenne meToauku pacuera rnapamerpon 0ypos3peiBHBIX padboT ['MITTPOPY JIbI.

IlepeueHb pexoMeHyeMOil JTUTEPATYPHI:

Kopuunkos C.B. Pacyer mapamerpoB OypOB3pBIBHBIX pabOT MU CKBAYKMHHOW OTOOIKE Ha Kapbepax
[Texcr]: yuebnoe mocodbue / C.B. Kopumikos, H0.B. Crenun, A.Jl. CrapukoB. — ExatepunOypr:
Uzn-Bo YITA, 1997. - 112 c.

3apaua. Onpenenuth napaMmeTpbl OypoB3pbIBHBIX pador 1o wmetonuke ['MITPOPY/IbI mo
CJICAYIOUINM BapHaHTaM:



1-5 BapuaHThbI

? HaumeHoeaHue BapuanTel
n.n. 1 2 ] 4 5
1 |Kateropua nopod no TREWKWHOBATOCTH I Il [ [ i
2 [|Fnacc ezpeieaemocTv nopog I Il [ [ i
3 |[FoadduumedT kpenoctw nopog g 10 12 15 15
4 |MnoTHOCTE B3peIBAEMEN NOpOL, KM 2600 2600 2600 2600 200
g |Beicota yomyna, m 10 10 10 10 10
b |¥ron otkoca pabodvero yoTyna, rpag 70 70 70 70 /0
7 |WuprHa npuamel obpylierda, m 2 2 2 2 2
g2 |Tpebyeman WHpHHa paseana, M 40 40 40 40 40
9 |IMpMHATEIR AMaMETH CREAXMHEL, MM 250 260 260 260 260
10 |'¥ron HaKkNOHa CEBAMMHE, rpag S0 S0 S0 S0 S0
11 |MNepeeogHoi koadduUMeHT npuHaToro BB 1 1 1 1 1
12 |MnotHocTe sapasxanua, krin® 1200 1200 1200 1200 1200
13 |FOHAMUMOHHEIA pasmep KYCKa, M 03 0a 0a 0a =
6-10 BapuaHTBI
: HanmeHoeaHue Bapuane
n.n. 3] 7 5] g 10
1 |KaTeropua nopod no TpeLMHOEATOCTH I 1l I I ki
2 |Knacc B3peBaEMOCTH Nopog I 1l I I ki
3 |KoadduuMenTt kpenocTH Nopog d 10 12 15 18
4 [MnoTHOCTE E2pEIEAEMEX NOpOL, Krine” 2800 2800 2800 2800 2800
5 |BeicoTa yoTyna, m 12 12 12 12 12
6 |¥ron otkoca pabodero yoTyna, rpag 75 75 75 75 75
7 [WwpwHa npuzmMel obpywedda, m 2 2 2 2 2
8 [Tpebyeman WupwHa pazeana, m a0 a0 a0 a0 a0
9 [MMpMHATEIR LHAMETR CKEAHMHEL, MM 270 270 270 270 270
10 |¥ron HaknoHa CKEEMMHEL, Mpag a0 a0 a0 a0 a0
11 [MNepeeogHol kosdduuredt npueatoro BB 172 172 172 172 1,2
12 |MnoTHoETe sapAskanua, kv 1100 1100 1100 1100 1100
13 |FOHOWUMOHHEIR pazMepn Kycka, M 10 1.0 1.0 1.0 1.0

11-15 BapuaHnThI




BapuanTel

=)

n.n. HaumenoBanie 11 12 E 14 15
1 |KaTeropwa nopog no TREWKWHOBATOCTH I Il [ [ i
2 |Knacc BspelBaEMOCTH Nopog I 1l I I ki
3 |KoadduuMerT KpeNOCTH Nopog d 10 12 15 18
4 |MnoTHOCTE B3pEIBEAEMEIX NOROA, Krinr” 2900 2900 2900 2900 2900
5 |BeicoTa yoTyna, m 14 14 14 14 14
B |¥ron otkoca pabodero yoTyna, rpag 75 75 75 75 75
7 |WuprHa npuamel obpylIeHda, M 2 2 2 2 2
8 [Tpebyeman WupwHa pazeana, m B0 B0 B0 B0 B0
9 [[TpMHATEIR LHAMETR CKEA¥MHEL, MM 320 320 320 320 320
10 |¥ron HaknoHa CKEEMMHEL, rpag G0 G0 G0 G0 G0
11 [MNepeeogHol kosdduuredt npueatoro BB 1,1 1 1 1 1
12 |MnotHocTe sapaskanua, kriu® 1140 1150 1150 1150 1150
13 |FOHOWUMOHHEIR pazmepn Kycka, M 172 172 172 172 1.2




16-20 BapuaHTBI

: HaumeHoBaHue BapuarTe
n.n. 16 17 18 19 20
1 |Kateropua nopod no TREWKWHOBATOCTH I Il [ [ i
2 [|Fnacc ezpeieaemocTv nopog I Il [ [ i
3 |[FoadduumedT kpenoctw nopog g 10 12 15 15
4 |MnoTHOCTE B3peIBAEMEN NOpOL, KM 3100 3100 3100 3100 3100
g |Beicota yomyna, m g g g g g
b |¥ron otkoca pabodvero yoTyna, rpag 70 70 70 70 /0
7 |WuprHa npuamel obpylierda, m 2 2 2 2 2
g2 |Tpebyeman WHpHHa paseana, M 70 70 70 70 70
9 |IMpMHATEIR AMaMETH CREAXMHEL, MM 220 220 220 220 220
10 |'¥ron HaKkNOHa CEBAMMHE, rpag S0 S0 S0 S0 S0
11 |MNepeeogHoi koadduUMeHT npuHaToro BB 1 1 1 1 1
12 |MnotHocTe sapasxanua, krin® 500 500 500 500 500
13 |FOHAMUMOHHEIA pasmep KYCKa, M 07 07 07 07 07

Ilpakmuueckaa padboma Ne6. Pacuyer mapamerpoB BBP npu B3pbiBaHMH Ha pbIXJeHHE
(BCTpsAAXMBaHHE) TOPHOI MacChl.

3aganue oueHuBaeTcs B 5 0artoB. MuHUMaIbHASA OLlEHKA HeoOXoauMas Ul cayd — 3 Oasuia.
Ilnan:

W3ydyeHre METOIMKH pacuera mapaMeTrpoB OypOB3pBIBHBIX pabOT MpHU B3phIBAHMM HA PBIXJIEHHE
(BcTpsIXMBaHME) TOPHOM MacChl.

IlepeueHb pexoMeHyeMOii TUTEPATYPHI:

Kopuunkos C.B. Pacuer napameTpoB OypOoB3pbIBHBIX Pa0OT MU CKBaXKUHHOM 0TOOIKE Ha Kapbepax
[Tekct]: yue6Hoe nocobue / C.B. Kopuuinkos, FO.B. Crenun, A.Jl. Crapukos. — ExatepunOypr:
Usn-Bo YITA, 1997. - 112 c.

3agaya. OmnpenenuTe napaMeTpbl OYpOB3PBIBHBIX pabOT NpHU B3pbIBAHUUM HA DPHIXJIEHUE
(BCTpsIXMBaHUE) TOPHON MacChl MO CIEAYIOIIMM BapuaHTaM:

1-5 papuaHTBI



hie HawmeHoeaHue BapuanTl
n.n. 1 2 3 4 5
1 |Tvn E2pEIBaEMEY NOpOY Yrone Yrone Yrone Yrone Yrone
2 |MnoTHocTe B3peiBaemMEl nopog, ki 1200 1200 1200 1200 1200
3 |KoaddHuMerT KpENOCTH NOROA 2 2 2 2 2
4 |IMpHHATEIR AMAMET) CREAXMHEL, MM 160 180 200 220 240
5 [¥ron HaknoHa CKBaMMHEL, pag S0 S0 S0 S0 S0
[ paHy T [panyno- | Mpammo- | padynaT
B |[Tun npumenAemora BB ACd KMroanuT ron (ofe) | wnT 7821 | AC-H
7 |MnoTHocTe sapasxaHua, ki’ 500 800 1000 800 800
g |KonWvecTEO pALDE CKESMHH 4 4 4 4 4
9 |Belcota yoTyna, M 14 14 14 14 14
10 |TpefbyeMelld cpefHMA JHAMETD KYCKE, M 03 03 03 03 03




6-10 BapuaHTBI

e HaumeHoBaHue BapuarTe
n.n. 3] 7 5] e 10
1 |Twvn E2pEiBEaEMEX NOpOY Yrone Yrone Yrone Yrone Yrone
2 |MnoTHOCTE E3pEIEAEMEY NOPOS, KT 1300 1300 1300 1300 1300
3 |KoadduuMerT KpeNOCTH Nopog 3 3 3 3 3
4 |TpHHATEIR AWAMETE CEEAXMHEL, MM 160 180 200 220 240
5 |¥ron HaknoHa CREAXMHEL, Mpag a0 a0 a0 a0 a0
[ paHy T [panyno- | Tpammo- | TpadyndT
B |Tvn npumenaemora BB p,-'l\chjd MroaHuT TEJ'I (EEB:I HHF'T 25,71 pAC}-fB
7 |MnotHocTe sapaskanua, ki’ 500 800 1000 800 800
8 [FonwyecTeo pALOE CKEEMMWH a a a a a
8 |Belcota yoTyna, M 16 16 16 16 16
10 [TpebyeMbll cpeiHUA AMAMETD KYCKE, M 0,25 0,25 0,25 0,25 0,25
11-15 BapuaHThI
e HaumeHoeaHue Bapuare
n.nm. 11 12 13 14 15
1 [Twn espeiBaEME NOpOL Yronk Yronk Yronk Yronk Yronk
2 |MnoTHOCTE E3pEIEAEMEY NOPOS, KT 1400 1400 1400 1400 1400
3 |KoadduuMerT KpeNOCTH Nopog 4 4 4 4 4
4 |TpHHATEIR AWAMETE CEEAXMHEL, MM 160 180 200 220 240
5 |¥ron HaknoHa CREAXMHEL, Mpag a0 a0 a0 a0 a0
[ paHy T [panyno- | Tpammo- | TpadyndT
B |Tvn npumenaemora BB p,-'l\chjd MroaHuT TEJ'I (EEB:I HHF'T 25,71 pAC}-fB
7 |MnotHocTe sapaskanua, ki’ 500 800 1000 800 800
8 [FonwyecTeo pALOE CKEEMMWH B B B B B
8 |Belcota yoTyna, M 15 15 15 15 15
10 [TpebyeMbll cpeiHUA AMAMETD KYCKE, M 02 02 02 02 02
16-20 BapuaHTBI
hie HawmeHoEaHHe BapuanTel
n.nm. 16 17 18 19 20
1 [Tun ezpeiBaemMe: Nopog Yronk Yronk Yronk Yronk Yok
2 |MnoTHOCTE B3pEIEAEMEIX NOROL, Krine” 1500 1500 1500 15800 1500
3 |[FoadduumedT kpenoctw nopog ] ] ] ] ]
4 |TpUHATEIR AWAMETD CKEAXMHEL, MM 160 180 200 220 240
£ |¥ron HAaKnoHa CKBaXMHEI, rpag a0 a0 a0 a0 a0
[paHynuT [panyno- | Tpammo- | TpadynaT
B |[Twn npumenAemora BB p,a\chiq MroaHuT Tgﬂ I:EEEI:I HHpT 25,91 Pﬁch_’a
7 |MnoTHocTe sapaskanva, krin® 500 500 1000 800 800
g8 |KonWvecTEO pALDE CKEEMHH 7 7 7 7 7
8 |Beicota yoTyna, M 20 20 20 20 20
10 |TpefbyeMbld CpefHUR JHAMETD KYCKa, M 0,15 0,15 0,15 0,15 0,15

Ilpakmuueckasa paooma Ne7. Pacuetr napamerpoB bBP npu B3pbIiBaHNH HA OANOPHYIO CTEHKY.




3aganue oreHuBaeTcs B 5 0arutoB. MuHNMaIbHas OlleHKa HeoOXoauMas I caadu — 3 Oajuia.
IInan:

W3ydyeHre METONMKH pacyera rmapameTpoB OYpPOB3PHIBHBIX pabOT MpH B3pbIBAHWU Ha MOJANOPHYIO
CTCHKY.



IlepeyeHb pekoMeHyeMO JIUTEPaTypPhI:

Kopuunkos C.B. Pacuer mapameTpoB OypoOB3pBIBHBIX pa0dOT IPH CKBAKMHHON 0TOOIKE Ha Kapbepax
[Tekct]: yue6noe mocodue / C.B. Kopawmikos, }0.B. Crenun, A.Jl. CrapukoB. — ExarepunOypr:
W3n-Bo YITA, 1997. - 112 c.

3agaya. OnpenenuTs napaMeTpbl OYpPOB3PHIBHBIX Pa0OT MPHU B3PHIBAHUH HA MOAMNOPHYIO CTEHKY I10
CJIEIYIOIIUM BapuaHTaM:

Bapuant MeTtoauka pacueTa pHu B3pbIBAHUU HA CBOOOIHBIN OTKOC yCTyIa
1-5
Mertoarka Coro3B3pbIBIpOMA
6-10
11-15
Meroauka ['unpopybl
16-20
21-25
Metonuka B.B. PxkeBckoro
26-30

Ilpakmuueckaa pavoma Ne8. Pacuetr napamerpoB BBP npu koOHTYpHOM B3pbIBaHUM.
3amanue oneHnBaeTes B 5 0atoB. MUHUMAaIbHAS OLIEHKA HeO0OXoauMas Ui ciadyu — 3 Oaia.
Ilnan:

Pacuer mapameTpoB KOHTYpHOTO B3pbIBaHUA (AMaMETP CKBaKWH, IIyOMHA CKBA)XMH, KOHCTPYKIUS
3apsga, macca 3apsaa BB Ha 1 M UIMHBI CKBaXHHBI U PACCTOSIHME MEXAY CKBAKMHAMH) I10
HOPMaTUBHOMY cripaBo4YHMKY, MeToauke W.I1. Mansposa, FO.I1. ITapmakoBa u ap.

IlepeueHb pexoMeHyeMOii JTUTEPATYPHI:

1. Bporank, M. KouTypHOE B3phIBaHHE B TOPHOM Jeiie U cTpoutensctse [Teker] / U. Bporanek, H.
Bogna. [ep. ¢ wemr. Ilox pen. mpod., a-pa TexH. Hayk b.H. Kyry3oBa. — M.: Hexnpa, 1983. — 144 c.

2. HopMaTuBHBINA CIPaBOYHHK MO OYpOB3pBIBHBIM paboram [Tekct]|: HayuHoe u3mganue / D.A.
Agsnees, B.JI. bapon, H.B. I'ypos, B.X. Kantop. — 5-¢ uzn., nepepad. u gomn. — M.: Henpa, 1986. C.
98-101.

3. Manspos, N.I1., OcoGenHocTH BesieHUs: OypOB3PBIBHBIX pa0OT MPH MOCTAHOBKE YCTYIOB KapbepOB
B nipenenbHoe nonoxenue [Texct] / WU.I1. Manspos, FO.I1. TTapmakos. — Cepanosck: YIIN, 1983. —
88 c.

4. bapon, JI.U. KonTypHoe B3pbIBaHHE NpH NMPOX0JKe TopHBIX BeIpabotok [Tekcr] / JL.U. Bapon,
A.B.Kmtounukos. — M.: Hayka, 1967. — 204 c.

5. Kyry3oB, b.H. Meronb! BefieHus: B3pbIBHBIX paboT. — Y.2. B3pbIBHBIE paOOThl B TOPHOM JIej€ U
npomsbiieHHocTH [Tekcer]: yueO. ans By3oB / B.H. Kyry3oB — M.: U3natensctBo «I'OpHAas KHHUTay,




«Mup ropHoil kaHurH», M3narenbcTBO MOCKOBCKOTO TOCYAapCTBEHHOTO TOPHOTO YHUBEPCHUTETA,
2008. C. 153-157.

6. KyryzoB, Bb.H. Paspymenue TOpHBIX TMOpPOa B3PHIBOM (B3pPBIBHBIE TEXHOJIOTHU B
npoMbinieHHOCTH) [Teker]: yue6. mis By3oB / B.H. Kyry3os. — 3-¢ u3n., mepepab. u gomn. — M.:

Henpa, 1994. C. 59-61, 174-177.

7. IIpoekTupoBanue B3pbIBHBIX padoT [Tekcr]: nayunoe uznanue / b.H. Kyry3os, 10.K. Banyxus,
C.A. JlaBbiioB u ap. — M.: Henpa, 1974. C. 62-67.

8. Martseiiuyk, B.B B3psiBabIe paboThl [Tekct]: yue6. mocodue / B.B Matseliuyk, B.I1.YUypcanos —
M.: Akanemuueckuit [Ipocrext, 2002. C. 164-170.

9. bapon, B.JI. Texuuka u Texnonorus B3peiBHBIX padoT B CILIA [Tekcr]: Hayunoe uznanue / B.JL
bapon, B.X. Kantop — M.: Henpa, 1989. C. 339-343.

10. I[IpoexTupoBaHue B3pbIBHBIX padboT [ TekcT|: HayuHoe uznanue / 3.b. bamikyes, A.M. beiicebaes,
B.®. borarckuii u ap. — 2-e uza. nepepad u gom. — M.: Henpa, 1983. C. 38-40, 106-108.

11. Adponun, B.I'. CrpaBouHOE PYKOBOACTBO IO B3PHIBHBIM paboTam B CTpouUTenbCTBE [TekcT]:
HayuHoe um3nmanue / B.I'. Acdonun, JLM. T'eitman, B.M. Komup. — Kues: bynisenbuuk, 1974.
C.214-216.

12. CopaBoynuk mo OypoB3pbeiBHbIM pabotam [Tekcr] / M.®. [IpykoBansiii, JI.B. yonos, 3.0.
Munnenu u 1p. — M.: Heapa, 1976. C. 323-324.

13. Mungenu, 2.0. Metoas! u cpeacTsa B3pbIBHOM 0TO0MKHM pyasl [Tekct] / 3.0. Munnenu, B.A.
Canranuk, I['.A. Boporensk u ap. — M.: Henpa, 1977. C. 126-134.

3agaya. Onpenenuth mnapaMmerpsl OYPOB3PHIBHBIX pPA0OT MpPH KOHTYPHOM B3pPBIBAHUM JJIf
CIENYIOIIUX YCIOBUN:

[Ipenen
HPOHHOCTH IInoTHOCTH Cropocth Beicora Huamertp
Bapuant IOpoJ Ha 3. | TPOIOJIBHBIX
MOpoJI, KI/M", yCcTyma, M CKBaXMH, MM
pacTshKeHue, BOJIH, M/C
MIIa

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




[Ipenen
Bapuart Hfg:::i;ﬂ HJIOTHOCTL3 HE::(F;:J;X Bricora HuameTtp
- OpoJI, KI/M", BOJH, M/C ycTymna, M CKBQKUH, MM
MlIla
8 12,5 3000 3500 30 110; 160
9 15 2900 3200 15 110; 220
10 15 3200 3700 30 110; 160
11 17,5 3200 3500 15 110; 220
12 17,5 3400 3800 30 110; 160
13 20 3300 3600 15 110; 220
14 20 3500 3900 30 110; 160
15 22,5 3400 3700 15 110; 220
16 22,5 3400 4000 30 110; 160
17 25 3500 3800 15 110; 220
18 25 3600 4100 30 110; 160
19 27,5 3700 4200 15 110; 220
20 27,5 3900 4400 30 110; 160

Ilpakmuueckaa paooma Ne9. Pacder 0e30nacHBIX PACCTOSIHMH IO NMOPaKaKIIUM (pakTOopam
NP BeIeHNH B3PBIBHBIX Pa0doT.

3aganue omeHuBaeTcs B 5 0amtoB. MuHNMaIbHASA OIleHKa HeoOXoauMas I caadu — 3 Oaia.
IInan:

N3yueHne MeTonuK pacuera O€30MacHBIX PACCTOSHHUM MO MOpakarouuM (akTopam HpU BEICHUU
B3PBIBHBIX padoT.

ITepeyennb pexoMeHyeMoO JINTepaTypbl:

1. Cumonos, I1.C. Pacuer Ge30macHBIX pacCTOSHHUM MO MOpaXaroUuMM (GakTopaM IMpH BEJAECHUU
B3pBIBHBIX paboT — Marauroropck: M3n-Bo Marauroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2013.
-24c.

2. Enunble npaBuiia 0€30MacHOCTH TP B3pBIBHBIX padorax. — M.: Henpa, 2012.




3. I'enbpang B.E., CunsaukoB M.B. ®@yracusie 3¢ dexts B3pbiBoB. — CI16.: OO0 «M3aaTenbcTBO
«ITomurony, 2002. C. 32-86.

3apauya. PaccuuraTh Oe3omacHble pacCTOSHMS, HCIOJIB3YS MCXOJHbIC [TaHHbIE U PpacyeTHBIE
napamMeTpsl IpakTu4eckoil padots! 1. J[nuny B3peIBHOTO 010Ka MPUHATH paBHOH 250 M.

[To pe3ynbTaTaM pacuera MOCTPOUTH IJIaH B3PHIBHOTO OJI0KA C yKa3aHUEM I'PAaHUI] OMACHBIX 30H I10
MOPAKAIIIMM (paKToOpaM B CUCTEME aBTOMATU3HPOBaHHOTO npoektupoBanus KOMITAC.



KypcoBasi pabora u ee xapakTepucTuKa

Llenbio KypcoBOil pabOTHl SABISETCA 3aKPEIUICHWE W CUCTEMAaTH3alisl 3HAHHWM, IMOJy4YEHHBIX B
npolecce N3y4eHus: JUCUUIUIMHBI «Pa3pyleHre ropHbIX HOPOJ IPU OTKPBITHIX TOPHBIX padoTax.
Kax b1l CTYACHT [TOJTy4aeT MHAUBUAYAIbHOE 3aIaHHUE 110 COCTABJICHUIO IIPOEKTa MaCCOBOI'O B3pbIBA
Ha Kapbepe. CoBHajieHHE TEM KypCOBBIX pPAa0OT Yy CTYIEHTOB OJHOM Y4eOHOH TIpymmbl He
JIOITyCKaeTCsl. Y TBEPKICHUE TEM KypCOBBIX pa0dOT MPOBOAMTCS €KEr0HO Ha 3acelaHiH Kadeapbl.
['padux BHIMOTHEHUSI KypCOBOI pabOThI

C ITorpebuoe [Monmubiit
. OKH
Jucuunmm Bun camocrosrenbHOM P BpeMs Ha 00BeM
BbIJIa4X
Ha paboThl, ee Ha3BaHUE " | BBINOJHEHH | CAMOCTOATEIN
cla4n .
e BHOM PabOTHI
Pazpymien | KypcoBas pabora «Pa3pymienne ropssix | Beimaga: Bcero: [TosicauTensH
ue nopoz ripu OI'P»: 3 as 3aIucKa Ha
-as 14 nenenp
TOPHBIX A 50-60
1) Hcxonnsie JTAaHHBIE JUIS
opoJ HeJens CTpaHMIIAX
MPOEKTUpOBaHMs (0OIIME CBENEHUs O
npu dbopmara A4
MECTOPOXKJICHUN U IpEapUATHH
OTKPBITHIX POXA peatip i U
reoJIOTuYecKkass M TUAPOreosIornyeckast
TOPHBIX rpaduyeckas
XapaKTepUCTHKA MECTOPOXKICHUS
paborax p P POXA ’ 4acTh —
TEXHOJIOTUSI OTKPBITBIX TOPHBIX PadoOT,
napameTphbl
KJaccu(uKanus B3pbIBAEMbIX MAaCCHBOB;
pacroyoxeH
TpeOoBaHus IIPOU3BOJCTBA K st "
OypOB3pbIBHBIM paboTam U J1Ip.);
YPOB3p p ap.); KOHCTpYKIIHA
2) Byposele paGotel (BBEIGOP GypoBOro sapanos BB,
CTaHKa " JMaMeTpa CKBaXHH, 3-6-s1 CXCMBI
IPOU3BOUTENBHOCTD I/I pacuer Henes B3pbIBaHHs
KOJIMYECTBA OYPOBBIX CTaHKOB, OOIIas AT
opranusanus paboThl OYPOBBIX CTAHKOB, pasIHBIX
TEXHHUKA Oe30macHoCTH npu THIIOB
[POM3BOJICTBE OYPOBBIX paboT U Ip.); B3pbIBACMBIX
TOPHBIX
3) BspbiBHBIE paboThl (BbIOOp THIA nopoa — Ha
B3pPBIBUATOIO BEIIECTBA WU TEXHOJOTHH JABYX JIHCTax
3apspKaHUsl CKBAXKHH, YAEIbHBIN pacxon dopmara Al
BB, mapamerpsl CKBaXHHHBIX 3apsiiOB,
nokasateiqd  OypoOB3pBIBHBIX  paboT 7-10-1
MacCOBBIX B3pPbIBOB, CPEACTBA U CIIOCOOBI HCACIA
WHUIIMAPOBAHUS CKBaXHHHBIX 3apsiliOB,
Oe30omacHble  pPACCTOSIHHS,  THIIOBOU
MacropT npobnieHus Heralapura,
OpraHu3anysi ¥ TMPOBEJIECHHE MAacCOBBIX
B3pBIBOB, TI€peueHb Mep Oe30MaCHOCTH
IpU TPOM3BOJCTBE B3PBIBHBIX padoT,
Croco0bl  JHUKBUAALMU  OTKA3aBIIUX




3apsIoB TPU TPOU3BOJACTBE MACCOBBIX
B3PbIBOB U [Ip.);

3ammTa KypcoBOi pabOThI

11-14-a
HEJEIIs

Cpaua:

16-asa

HEIEIs 15-16-a
HEIEIs

KypcoBast pabora BbIIOMHSETCS  OOYYalOUIMMCS  CaMOCTOSITEIBHO  IOJ  PYKOBOJCTBOM
npenoaasatess. [Ipy BBINOJIHEHHHM KypCOBOH pPabOTHI, OOydYaroOmMiiCS MOJDKEH MOKa3aTh CBOE
yMeHue paboTaTh ¢ HOPMATUBHBIM MaTEPHAJIOM U APYTUMH JIUTEPATyPHBIMU HCTOYHUKAMH, a TAKXKe
BO3MOXKHOCTh CHCTEMAaTHU3UPOBATh M AHAJIM3MPOBATh (PAKTHUECKUH MaTepHal U CaMOCTOSTEIHHO
TBOPYECKH €r0 OCMBICIINBATH.

B npouecce HanucaHusi KypcoBoi pabOThl 00ydaromuiics JOJKEH pa3o0paThCs B TEOPETHUECKUX
BOMpOCax W30paHHOW TEMBI, CaMOCTOSATEIBHO MPOAHATU3UPOBATh MPAKTHUECKUI MaTepuall,
pazo0patk 1 000CHOBATh MPAKTUUECKHE TPEIT0KEHHS.

[IpenonaBarens, MpoBepuB paboTy, MOKET BO3BPATHTH €€ JUIsl JOPaOOTKH BMECTE C TUCHbMEHHBIMHU
3aMevyaHusMU. CTyJIeHT JOJDKEH YCTPaHUTh MOJYUYEeHHBIE 3aMEUaHusl B YCTAHOBIICHHBIH CPOK, 1MOCIie
4ero paboTa OKOHYATEIEHO OLEHUBACTCS.

Kypcosas padota nomkna 06b1Th oopmiieHa B coorBeTcTBUM ¢ CMK-O-CMI'TVY-42-09 «KypcoBoii
poekT (paboTa): CTPyKTypa, coiepkaHue, OOIIe TPaBUIIa BHITOJHEHUS U 0(QOPMIICHUSI.

[Tpumep 3amanHust KypcoBoi paboThl MpeAcTaBieHbl B pasfene 7 «OLeHOYHbIE CPeacTBa s
TIPOBE/ICHUS IPOMEKYTOYHOH aTTECTAIIUN.

IIpunoxenne 2

OuneHoYHBIE CPeCTBA ISl TEKYILIEero KOHTPOJIS YCIIeBaeMOCTH, IPOMeKYTOYHOI
aTTeCTAllMH 110 HTOraM OCBOCHMS JMCIUIIIHHBI

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA [1JIsl IPOBEACHHUSA
NMPOMEKYTOYHOM aTTECTALMHU:

Kon
uHau | MHAUKaTOp JOCTHXKEHUS
OneHouHble CpeacTBa
KaTo KOMITETEHIINU
pa

KO,Z[ " COACPIKAHUC KOMIICTCHIINN
ITK-2: Cniocoben OCYHICCTBJIATD TCXHUUCCKOC PYKOBOJACTBO OTKPBITHIMU I'OPHBIMHA U B3PBIBHBIMU

pabotamu, pa3padaTbIBaTh U UCIOJIB30BaTh B IPOU3BOICTBEHHOM 1€ TEILHOCTH
TEXHOJIOTUYECKYIO TOKYMEHTALIUIO PETJIAMEHTHUPYIOIIYIO BBIITOJHEHHS ITPOLIECCOB OTKPHITHIX
TOPHBIX paboT




Kon

uHau | MHaukaTop TOCTUKEHUS
OneHouHble CpeCTBA
KaTo KOMITETECHIHH
pa
Pemaer Ilepeyens TeopeTHYECKHX BOMPOCOB K 3a4eTy

[1K-2

npodecCHOHaIbHBIE 3aaUl
1o KOMILICKCHOMY
000CHOBAHHUIO M BEIEHUIO
OTKpBITBIX I‘OprIX nu

B3PBIBHBIX Pa0boOT

(kOHTpPOJILHOM padoTe Nel):

1.

2.

= A

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

0.
1.

IIpomblllIEHHBIE B3PBIBUATBIE BEILIECTBA: COCTOSHHUE,
HEePCHEKTUBBI pa3pabOTKHU U IPUMEHEHUS.

Kparkas wucropus Cco3maHMss M MCIHOJIB30BaHUSA
B3pPbIBYATHIX BELIECTB.

Posb 0TeuecTBEHHBIX U 3apyOEKHBIX YUCHBIX B Pa3BUTHH
TEOpUU B3pBIBA, CO31aHMU BB M NpakTuku B3pBIBHOTO
Jena.

Knaccugukarus B3pbIBOB.

B3psiBUaToe BENECTBO KaK XUMHUUYECKasi CUCTEMA.
CyImHOCTB peakliMy B3pbIBYATOrO IpeBpaicHus BB.
OcHoBHBIE ()OPMBI B3PHIBYATOTO MTPEBPAIICHUSI.
dusnyeckas CyIIHOCTh I€TOHALMY TPOMBIIIIEHHBIX BB.
TpeboBanust k mpombluIeHHBIM BB.

OcHOBHBIE KOMIIOHEHTHI ITPOMBIIIIEHHBIX BB.
Kucnoponnsiii 6ananc BB u MeTonsl ero onpeneneHus.
SnoBuTHIE ra3bl B3pbIBa.

Cwmecu aMMHa4YHON CEJINTPHI c TOPIOYUMHA
HEB3PbIBYaTBIMU KOMIIOHEHTAMH.

CMmecn Ha OCHOBE TIpaHYJMPOBAHHON aMMHUayHOU
CEeIUTPBl €  KUAKUMU  WIM  JIETKOILUIABKUMU
He(pTEenpOAyKTaMH,  M3rOTaBIMBacMble Ha  MeCTe

MIPOM3BOJICTBA B3pBIBHBIX paboT (urmanut — AC/T).
[Ipocreitmue rpanynupoBaHHble OecTpoTmioBsie BB
3aBOJICKOTO M3TOTOBJICHUSI.

Tporunconepxamue  rpaHynvpoBaHHele BB ms
OTKPBITBHIX M MOJI3EMHBIX paloT.
[TopomkooOpa3Hble U  TNPECCOBAHHBIE  B3pbIBUATHIE

BEIIIeCTBa IS MOJA3EMHBIX PadoT.

Knaccudukanuss 1 mpUHIMIBI COCTABIEHUS PELENTYP
BOJIOCOJEPIKAIIMX B3PbIBUATHIX BEILIECTB.
OMmynbCHOHHBIE BB 1 TEXHOIOTHHM MX U3rOTOBJIEHUS.
YcraHOBKM 711 MPOU3BOACTBA IMYJIBCUOHHBIX BB B
Poccum.
ACCOPTUMEHT
AMYJIbCUOHHBIX BB.
ACCOPTUMEHT NMPOMBITIIEHHBIX BB /11151 B3pBIBHBIX paboT
TP T00BIYE TIOJIE3HBIX UCKOMAEMBIX U TTEPCIIEKTUBHI €TI0
COBEPILIECHCTBOBAHMUS.

MeTonabl MEXaHU3HUPOBAHHOTO MPUTOTOBJICHUS
MPOMBINUICHHBIX BB BOIM3HM MeCT UX MCMONB30BaHUS.
OOGopynoBaHue I U3TOTOBJICHUS IMYILCHOHHBIX BB.

MaTPpOHUPOBAHHBIX COCTaBOB
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HpuMeprle 3alaHusd JIsl IPAKTUHIECKUX paGOT:

Ilpakmuueckas pavoma Nel. Pacuer mapamerpoB BBP no

Mmeroauke B.B. P:keBckoro.

3apava. OnpenenuThb napameTpbl OypOB3PBIBHBIX padOT IO
Meroauke B.B. P:keBckoro no cienyroommum BapuaHTaM:

1-5 BapuaHThI

Me H Ea. |OBozHa- Ba
m.1. BUMEHDRERME M3M. | 4eHMe 1 2
] Mpegen NPoOMHOCTM FOPHOR  MOPOGEL Ha MMz 5, 50 &0
CKATHE
5 Mpeden NpoOMHOCTW TOpPHOR  NOPOABl HA MMz . 10 12
CAEMM
3 Mpenen NpoMHOCTA TOPHOR  NOPOABl Ha MMz Spaen 5 B
PACTANEHHE
4 |ObremHan macca ropHol nopogkl krim® ¥ 2000 2100 :
CpedHee paccTOAHWE MEXAY TPELLHHAMA
5 |(cpenHui pazmep eCTECTEEHHOM| M D, 0.35 0.40 [
OTAENEHOCTH) B MACCHEER
6 |Beicota yotyna M Hyer g g
7 |¥ron otkoca yotyna rpag a 70 70
8 [Tpebyemelll CpegHUR pazmep kycka M dep 0.25 0.25 |
[panynuT | Mo
9 |Tvn npumenaemora BB MraaHuT pACiji pj
10 |MnotHocTe zapaga BB krim® B aoa Sa0
11 |AWameTp CREENMHE! M ey 0.250 0.250 C
12 |Anametp zapana BB 1 A 0.250 0.250 C
13 [¥Ton HaknoHa CKBaKMHEI rpag b 90 90
14 |Yucno ceofogHelx NOEEpXHOCTER - 2 2
15 |KonM4ecTED pALOE CKEANMH Mp 4 4
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6-10 BapuaHTHI

Ma H En. |OBozHa- Baj
mn.n. AUMBHOBAHUME MEM. YEHHE =) 7
] Mpeden NpoOMHOCTA TOPHOR  NOPOABl  Ha MMz 5, 100 110
CHATHE
3 Mpegen NpPoMHOCTM FOPHOA  MOPOGEL Ha MMz T a0 32
CAEMI
3 Mpeden NpoOMHOCTW TOpPHOR  NOPOABl HA MMz Spacn 10 1
PACTAXEHHE
4 |ObremHan macca ropHoi nopogel wrin® T 2500 2600
CpegHee PAaccTOAHWE MEXDY TPELLHMHAMA
5 |(cpeanui pazmMep BCTECTEEHHOA| M D, 0.60 0.65 |
OTAENEHOCTH) B MACCUER
6 |Bricota yetyna M Hyer 10 10
7 |¥ron otkoca yoTyna rpan a 70 70
8 [Tpebyemelll cpegHUR pasmep kycka M dep 0.3 0.3
IpanynuT | Mo
9 |Tvn npumenaemora BB KIraaHuT pACde p}
10 |MnotHocTe zapaga BB Krin® D 900 900
11 |AWameTp CrEEXMHE! M i 0.250 0.250 C
12 |Owametp zapana BB M y 0.250 0250 L
13 |¥ron HaknoHa CKBAMMHLI rpan h a0 50
14 |Yucno ceoBogHelx NoEeprHOCTER Mg 2 2
15 |KonM4ecTED pALOE CKEAMNMH My 4 4
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11-15 BapuaHnThI

] Ea. |OBozHa-
HaumeHoeaHue
mn.nm. M3M. | YEHHE 11 12
1 Mpefen NPOYHOCT  FOPHOR  NOPOAEL Ha MMa s 150 16¢
CHEATHE o
5 Mpeden NPoYHOCTM FOPHOR  NOpOAE Ha MM G 0 1
CAEBWM
3 Mpefen NPOMHOCTM  FOPHOR  NOPOALL Ha MMa Gpaen 15 16
PACTAMEHME
4 |[OBbemMHan Macca ropHol nopogkl K ¥ 3000 310
CpeAHEE PACCTOAHME MEXAY TRELLMHAMM
5 |[icpenHui pazmep ECTECTEEHHOA| M D, 0.85 0.9
0TAENEHOCTH] B MACCHER
& |Bricora yeTyna M Hyer 12 12
7 |¥ron oTkoca ycTyna rpag a 75 75
8 [Tpebyemeld cpeaHHi pasmep kycka 1 dsp 0.35 0.3
3 |Twn npumenasmaro BB MroaHuT rpilé:}_f
10 |MnoTHocTe 3apana BB KT D 500 501
11 [OwameTp CKEa®MHEI 1 Hoxe 0.200 0.20
12 [OwameTp zapana BB 1 thy 0.200 0.20
13 |¥ron HaknoHa CKEEKWHE rpag b 80 80
14 |Ywcno ceoBogHEx NOEEpXHOCTER Men 2 2
15 |Fonw4ecTeo pAgOB CKEEKMH Mg B B
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16-20 BapuaHThI

Mz H En. |OBozHa-
AMMEHOEAHWE
n.nm. M3M. | YEHHe 16
1 Mpeden NPOYHOCTH TOPHOR  NOPOGE HE MMa - 500 -
CIRATHE
5 Mpeden NpPoYHOCTH TOPHOR  MOPO4E HA MMa G 40
CAEMI
3 Mpeden NPOYHOCTH TOPHOR  NOPOgE HA MMa Goaor o0
PACTANEHME
4 |OBteMHan Macca ropHoA Nopoakl ki t 3500 3
CpedHee paccTOAHME MEXDY TRELMHAMM
S |(cpenHui pazmep ECTECTEEHHOM| M D, 1.10 1
OTLENEHOCTH) B MACCHMER
6 |Beicota yetyna ] Hyer 14
7 |¥ron oTkoca yeTyna rpag a /5
8 |Tpebyemelfl CpEdHUA pasMep kKyYCKa M dep 0.4 I
9 |Tun npumenaemora BB MroanuT sz
10 |MnotHocTe 2apana BB ki’ D 00 c
11 |OWameTp CKEE¥MHEI M Ooye 0.200 ]
12 |Ouametp zapaga BB M Chey 0.200 1]
13 |¥ron HaKNOHE CKEAXWHEI rpag b 80
14 |Yucno ceoboaHex NOEEPXHOCTERA M n 2
15 |KonW4ecTEo pALOE CKEEHMH Mg 4]
Ilpakmuueckasn paboma Ne2. I'padpuyeckas

AOKYMeHTalusi OypoB3pbIBHBIX padoT.

3ananue. B rpapuueckom penakrope (Komnac, AutoCad) mo

pe3yabTaTam pacuera napamerpos bBP no meronuke B.B.

PxeBckoro (cM. 3aganue Kk nmpakTuueckou padore Nel)
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BbIYCPTHUTD:

1) Cxemy pacnonoxeHusi CKBXXHMHHBIX 3aps0B Ha yCTYIIe

2) lnaroHaJIbHyt0 CXEMY B3pBIBAHUS U CXEMY MOHTaXa

B3PBIBHOM CETU C IPUMEHEHUEM BOJITHOBOIOB

NCKPA-CTAPT-600, UCKPA-II-42, UCKPA-C-500.

[TonroroButs muct hopmata Al K mevaru.

Ilpakmuueckan paboma Ne3. Pacuer napamerpos BBP no

MeToauKe CoK3B3pBIBIIPOMA.

3agaua. OnpenenauTs napameTpsl OypoB3pBIBHEIX PaboT 1Mo
Meroanke COKO3B3PhIBIIPOMA no cneayroomum

BapHaHTaM:

1-5 BapuaHTBI

CKEEHKWH

o Ean. |OBozHa-

mn.n. HanmenoBakme M3M. | “eHME 1 2
1 |lNOTHOCTE B2pEIBAEMEIX NOPOG ke ¥ 3200 3150
2 |KoaddHuMeHT KPeNocTM B2pEIBIEMEE NOpOS f 20 19
3 |Beicota yetyna " Hyer 15 14
4 |¥ron otkoca pafodero yoTyna rpag cL 80 75
5 |TpPMHATEIR SHAMBTR CKERHMHEI M deye 160 220
g MepeeogHod ko3hdWuWerT npuHAtoro BE K, 0.o0 0.90

Mo OTHOLUEHMK K 3TAN0HHOMY

7 |[MnoTHocTe zapAskaHua ricm’ il 1200 1200
g8 |KonuyecTeo pAROE CKEEMMH My 10 a
g FKoadduureHT oTHocuTensHoro chnuseHua m 08 0a

6-10 BapuaHTBI
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o Ea. |OBozHa-
HaumeHoeaHue
m.m. M3M. | 4eHue B fi
1 |MNOTHOCTE E3PBIEAEME NOPOA ki v 2940 290
2 |KoaddHUHEHT KpenocTi B3pEIBREMEIX NOPOA f 15 1z
3 |BeicoTa yoTyna M Hyer 10 3
4 |¥ron oTkoca pabodero yoTyna rpag c 70 =
& |MpHHATEIR LHAMETE CKEAXWHEI M [ 220 25
B MepesogHoil koadduumeHT npuHAaToro BB K., 1,00 10
M0 OTHOLUEHWK K 3TEN0HHOMY
7 |MnoTHOCTE 2apAXaHKA ricu® iy 1100 110
g |KonuyecTeo panoe CKESMMH " g 5
g FKoapduuMeHT oTHoCHTENEHOTD cBAMMEHMA m 09 0
CKESHMH
11-15 BapuaHnThI
o En. |OBozHa-
HaumeHoeaHue
mn.n. Mam. | 4eHKWE 11 12
1 |lNOTHOCTE B2pEIBAEMEIX NOPOG krim® ¥ 200 2EA0
2 |FKoaddHuMeHT KpenocTM B3pEIBIEMBE NOpOS f 10 9
3 |BeicoTa yoTyna M Hyer 12 12
4 |¥ron otkoca pafodero yoTyna rpag c 75 70
5 |TpPHHATEIR SHAMETR CKESHMHE M dovs 240 320
g MepeeogHol koadduyMenT npuaAToro BE K, 110 110
N0 OTHOLUEHMH K STANOHHOMY
7 |TInoTHOCTE 2apaAXaHua ricm® Iy 1000 1000
8 |KonuyecTeo pAAOE CKBEMMH Ny 5 4
g KoaddMupenT OTHOCHTENEHOTD CANMHKEHWA m 10 10
CKEa3KMH

16-20 BapuaHTBI




Kon

UHIU

KaTo
pa

Nupukarop qocTuxReHUst
KOMIIETEHIIUH

OneHouHble CpeCTBA

o Ea. |OBozHa-
HaumeHoEaHKE :
m.n. M2M. | YeHMe 16 1%
1 |MNOTHOCTE E3PBIEAEME NOPOA ki v 24A0 24(
2 |KoaddHUHEHT KpenocTi B3pEIBREMEIX NOPOA f () B
3 |BeicoTa yoTyna M Hyer 8 1f
4 |¥ron oTkoca pabodero yoTyna rpag c a0 7t
& |MpHHATEIR LHAMETE CKEAXWHEI M [ 320 16
B MepesogHoil koadduumeHT npuHAaToro BB K. 120 12
M0 OTHOLUEHWK K 3TEN0HHOMY
7 |MnoTHOCTE 2apAXaHKA ricu® iy 300 g0
g |KonuyecTeo panoe CKESMMH Mg 4 1(
g FKoapduuMeHT oTHoCHTENEHOTD cBAMMEHMA m 11 ]
CKESHMH

IIpumep 3axaHus 111 KOHTPOJIbHOW PadoThI:

Paccunrars napamerpsl OypoB3pbIBHBIX padoT 10
U3Y4YEHHBIM B Kypce MeToaukaM (PxxeBckoro,
Coro3B3peiBpoma, ['unpopynsl u ap.).

Wcxonubie maHHbBIE:

Beicora ycryna — 15 meTpos.

VYrou otkoca pabouero ycryna — 75 rpagaycos.
Koadduument kpenoctu nmopox — 13.

O6nemHas macca mopoj — 2,65 /M.

[TepeBoaHol KO3 PunmenT npuustoro BB —1,19.
[InotHoCTH 3apskanus — 1,25 /™M,

KonnyecTBo ps0B CKBaXXHH — 3.

upuna npu3mel 006pymieHus — 3,5 meTpa.
Koaddurment commxenns ckaxun —1,1.

BriOpath onTuManbHbIA THII OYPOBOTO CTaHKA U AUAMETP
CKBaXMHBL. Kputepuii onTuMu3anumu — CTOMMOCTb
6ypOB3PHIBHEIX paGoT (pyo/m)

H3BecTHO cnenyromiee:

Tun 6ypoBoro CbY-1 | CbY-1 | CbUI- | CBUI-
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CTaHKa 00T’A- | O0T'A- | 190-60 | 190-60
50 50

250
MHA-
32

Huametp 100 130 190 220

CKBa’>XHWHbI, MM

250

CebecToNMOCTE 220 230 195 200
Oypenus, pyo/m.m.

200

Cmoumocms 63pwviguamozo gewecmea — 20 pyo/xe.
3Hauenus nompasounozco Koapduyuenma K YOerbHOMY
Pacxoody, yuumulearoueco usmMeHenue ouamempa CKeadcumsl
onpedenums no gopmyne

Kx=2,2 s +0,47.

[TocTtpouts B snekrpoHHbIX Tabmunax EXCEL rpadwuku
3aBUCHUMOCTH CTOMMOCTH OypeHHs (py6/M3), CTOMMOCTH
B3PBIBAHUS (py6/M3) U o0mieil CTOMMOCTH OypOB3PBIBHBIX
pabort (py6/M3) OT IMaMeTpa CKBAKHH.

[1K-2

O6mamaer 3HAHUSIMHU
TEXHUUECKOTO
PYKOBOJICTBA TIPOIECCAMH,
TCXHOJIOTI'UAMHU nu
CpeICTBAaMH MEXaHU3aluu
OTKPBITBIX TOPHBIX PadOT

Ilepeuens TeopeTHUeCKUX BONMPOCOB K 3a4eTy

(koHTpOJILHOIT paGoTe Ne2):

1. Knaccudukanus 3apsaoB B3pbIBYaThIX BEIIECTB.

2. BopoHka B3pbIBa. DJIEMEHTHI BOPOHKH  B3pHIBa.
[Tokazarens necTBUSA B3pbHIBA.

3. 30HBI ACHCTBHS B3pHIBA B TOPHBIX IMOPOIAX.

4. Kamydnernslii B3pbIB. [lokazarens mpocTpennBaeMOCTH.

5. OcHoBHbIE pa3pymarone (akTopsl HpU  B3PHIBHOM
Harpy>keHUU MaccHBa.

6. dwusuka mporecca pa3pynICHUs] MAaCCHBA TOPHBIX ITOPOJT
B3PBIBOM OJMHOYHOTO 3apsjaa (TPYHTOBBIC, TOPHUCTHIC
MAaCCHUBBHI).

7. dusuka mpoliecca pa3pylIeHHs MacCUBa TOPHBIX MOPOJ
B3PBIBOM OJIMHOYHOTO 3apsijia (CKaJbHbIE MOHOJHUTHBIC
MacCCHUBBI TOPHBIX TIOPOI).

8. dwusuka mporiecca pa3pynIeHUs] MaCCHBAa TOPHBIX ITOPO]T
B3PBIBOM  OJAMHOYHOTO  3apsiga BB (ckampHBIC
TPEINHOBATHIC MACCHBHI).

9. 30HBI peryaupyemMoro 1 MpakTUIeCKH HEPETYTUPYEMOTO
TPOOIICHUSI.

10. 3aKkOHOMEPHOCTH pa3pyIIeHUs TOPHBIX TOPOJI B3PHIBOM B
30HE HEPETryJIUPYyEeMOro IpOOJICHUS.

11.TIpontecc  paspymieHuss TMOPOJ TPU  MTHOBEHHOM
B3PBIBAHUU HECKOJIBKUX 3apPSIOB.

12. TIpomecc pa3pyIiIeHus TOPHBIX OpOJT pu
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KopoTko3ameiieHHoM B3pbiBaHuu (K3B). ®usunueckuit
cmbicit K3B. OcHOBHBIE THITOTESHI.

13. B3peiBanue Tpu TPOBEICHUHM TpaHIICH Ha 3eMHOU
IIOBEPXHOCTH.

14. B3pbiBaHue 1pU  MPOXOJKE IOA3EMHBIX TOPHBIX
BBIPaOOTOK.

15. B3pbiBaHue Ha NOANOPHYIO CTEHKY. banaHnc sHepruu npu
B3pBbIBE.

16. Ilpomniecc paspymieHuss TOPOJ B3PHIBOM HApPY>KHOTO
3apsa. KymynsaTuBHoe eficTBHE B3phIBA.

17. O6mue mpUHUMIBI pacyeTa COCPEIOTOUEHHBIX 3apsiioB
PBIXJICHHSL.

18. O0ure mMpUHIMIIBI pacdyeTa Pa3pymUTEILHOTO IeHCTBUS
COCPEOTOYCHHBIX 3apsi/I0B BbIOpOCA.

19. O6ue MpUHIMIIBI pacyeTa Pa3pymUTEILHOTO IeHCTBUS
YIUIMHEHHBIX 3apsi/10B.

20. CeiicMuieckoe JeiicTBre B3pHIBA.

21. Illxana UHTEHCUBHOCTU CEMCMUYECKUX KOJICOAHUN.

22. TlpenenbHO NOMYCTHMBIE CKOPOCTH KOJICOAHUI TPYHTA.

23. YmnpaieHue celicMUYECKUM JIeHCTBUEM B3pbIBa.

24. JleiicTBue yOapHBIX BO3JIYIIHBIX BOJH B3pPHIBOB Ha
OKPY’KAIOIIAE COOPYKEHUS.

IIpumepHbIe 3a1aHUA 1JIsl IPAKTHYECKHUX padoT:

Ilpakmuueckasn paboma Ned. KOHCTPYKIMH CKBAKUHHBIX
3apsii0B B3PbIBYATHIX BEIECTB.

3anaua 4.1. B rpaduueckom penakrope (Kommnac, AutoCad)
o pesyjbrataM pacuera mnapamerpoB bBP mo meronmke
Coro3B3peiBipomMa (CM. 3ajaHHe K TpaKTHUECKOd pabote
Ne3) BbUepTHTH KOHCTPYKIMIO 3apsga BB c BepxHuMm u
HIKHUM PACIONIOKEHUEM MPOMEKYTOUYHOTO JIETOHATOPA.

3anaua 4.2. YMeHb1uB cruiomHoi 3apsia BB B 3anaue 4.1 Ha
25% BBIYEPTUTD B rpaduyecKom penakrope
paccpenoTodyeHHbIN 3apan BB.

Macca BepxHeit yactu 3apsga [Qs, Kr| pacCUMTBIBaeTCs MO
bopmyie

QB = KB'Qv

rne Q — oOmas macca 3apsaga BB B ckBaxune, kr; K, —
KOX(QHUIUEHT Ui ONpeleNeHUs MacChl BEpXHEH dYacTu
3apsiaa. [Ipuaumaercs K, = (0,25+0,35).
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Macca HmxHel dactu 3apsga [Qy, Kr] pacCYMTBHIBACTCS IO
dhopmyne

QH = KHQ’

rae Ky — xkoaddurment ayis onpeneneHuss Macchl HKHEH
yacTu 3apsaa. [Ipuanmaercs K = 1-K,.

@akruueckas 1iuHa BepxHel [Laap s, M| 1 HIKHEN [Lap 4 M]
qyacTel 3apsjia B CKBaXKHHE ONPEACIISICTCS 10 3aBUCUMOCTSIM

L9, 9o

3ap.B P ! 3ap.H P !

rac P — BMecTHMOCTB CKBa’XHHBI, KI/M.

Ilpakmuueckan paboma Ne5. Pacuer napamerpos BBP no
MeToauKe I'mnpopynasl.

3agava. OnpenenuTh napaMeTpbl OypoB3phIBHBIX padoT Mo
metonuke ['MITPOPY JIbI no ciaenyromum BapuaHTam:

1-5 BapuaHTBI
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=]
- HaumeHnoeanue 3 5
1 |KaTeropWa nopon no TRELWMHOBATOCTH I Il
2 |Knacc EzpeIEaEMOCTH NOROS I 1l
3 |KoadduupeHT kpenocT nopog 8 10
4 |MNoTHOCTE B3pEIBAEME NOPOJ, KW 200 2500
g |BeicoTa yoTyna, m 10 10
B |¥ron otkoca pafodera yoTyna, rpag 70 70
7 |WUvpuHa npuzmel 0fpyIeHMA, m 2 2
0 |Tpebyeman WupHHa pazeana, M 40 40
9 |MpHHATEIR SMAMETR CKESHMHEL, MM 260 260
10 |¥ron HaknoHa CKBAMMHEL, rpag o0 a0
11 |MNepeeogHol koadduuMeHT nprHAToro BB 1 1
12 |MnoTHOCTE 3apasanua, ki 1200 1200
13 |KOHOWUMOHHBIA pazmep KYCKS, M s s
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6-10 BapuaHThI

2 Bag
. HakmeHoeaHKMe B 7
1 [KaTteropa nopogd no TRELWWHOEATOCTH I 1l
2 |Knacec E3pHIEAEMOCTH NOpoA I 1l
3 |KoaddwmumedT kpenoct nopog 8 10
4 |MnoTHOCTE B3pEIEAEMER NOPO, K7W 2800 2800 z
g |Beicota yoryna, m 12 12
B |¥ron oTkoca pabodero yoTyna, rpag =] Fis)
7 |WUvpuHa npusmel obpyLIEHWA, M 2 2
g |Tpebyeman WupuHa pazeana, M a0 50
8 |[TpHHATEIR AHAMETR CKEEHMHEL, MM 270 270
10 [¥ron HaknOHa CKEEMMWHEL, TRaSg S0 a0
11 [NepeeonHoi koadduuwedt npuHaToro BB 1.2 12
12 |MnoTHoCTE 3apawanua, kv 1100 1100 1
13 |KOHAMUMOHHEIR pazmep Kycka, m 1.0 1.0
11-15 BapuaHTHhI
2 Bag
o HaumeHoeaHue 1 )
1 |KaTeropwa nopod no TpEW MHOEBATOCTH Il Il
2 |Knacc eapeleaemocT nopog I Il
3 |KoaddwumedT kpenocT nopos, 8 10
4 |MNoTHOCTE ESPHIEAEMEX NOR0A, KIFM® 2900 2300 P
g |Beicota yoTyna, m 14 14
B |¥ron otkoca pabodvero yoTyna, rpag 75 75
7/ |WUvpuHa npusmel obpylieHua, m 2 2
8 |Tpebyeman WWpKHa pazeana, M =] &0
8 |pHHATEIA SHAMETD CKEEHMHEL, MM 320 320
10 |¥ron HaknoHa CKBEKMHEL, TRag a0 an
11 [MNepeeonHol koagguusedT npuHaToro BB 1,1 1
12 |MnoTHoCTe 3apaAsanma, Kii® 1150 1150 1
13 |KoHOMUMOHHEIR pasmep Kycka, m 1.2 12

16-20 BapuaHTBI
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Nupukarop qocTuxReHUst
KOMIIETEHIIUH

OneHouHble CpeCTBA

. HaumeHoeaHue Bapuar
n.n. 16 17 15
1 |Kateropua nopogd nNo TPELWMHOBATOCTH I 1l [/
2 |Knacc EzpelEa@MOCTH Nopog I 1l [
3 |KoaddmMumeHT kpenocT Nopog, ] 10 12
4 |MnoTHOCTE ERpEIEAEMEIX NOROSA, ki 3100 3100 3100
g |Beicota yetyna, m a a a
65 |¥ron otkoca pabodero yoTyna, rpag 70 70 70
7/ |WwupuHa npuzmel 0BpyLIEHMA, M 2 2 2
B |Tpebyemas WpKHa pazeana, M 70 70 70
8 |[pHMHATEIR DUAMETR CKEAXHMHEL, MM 220 220 220
10 |¥ron HaknoHa CKEXHHE, rpag S0 90 90
11 |MepeeogHol koadduuMerT npuaatoro BB 1 1 1
12 |MnoTHoCTE apAsanua, kim’ 300 800 800
13 |KoHAWUMOHHEIR pazmep kKyoka, M 07 07 07

Ilpakmuueckaa paboma Ne6. Pacuer mapamerpoB BBP
NPY B3PbIBAHUM Ha pbIXJIeHHe (BCTPSAXMBAHUE) FOPHOM
MACChI.

3agaua. OnpenenuTs napameTpsl OypoB3pbIBHBIX paboT Mpu
B3pbIBAaHUU Ha PBIXJICHHE (BCTPSAXUBAHUE) TOPHONU MACCHI IO
CIIEIYIOLNM BapHaHTaM:

1-5 BapuaHThI

= Bapuat
on HaumeHoeaHKe i 5 3
1 |THn E3pEIEAEMEE NOpOS Yrone Yrone ¥ron
2 |MAoTHOCTE BE3pEIBAEMER NOPOS, KM 1200 1200 1200
3 |FoaddMuneHT kpenocT Nopog, 2 2 2
4 |TpHHATEIR QHAMETR CKESMHHEL, MM 160 180 200
& |¥ron HakNOHa CKEEMMHE, rpag S0 o0 o0
ENI ET
6 [Tun npumenaemoro BB pACh-rd MroaHuT Tsn (zl
7 |NnoTHocTe zapAsanua, kiim® 300 800 100C
8 |KonWyecTeEo pAAOE CKESNMWH 4 4 4
Y |BricoTa ycTyna, M 14 14 14
10 | Tpebyemeli cpedHHA HAMETR KyYCKa, M 03 0.3 0,3

6-10 BapuaHTBI




Kon

UHIU

KaTo
pa

Nupukarop qocTuxReHUst
KOMIIETEHIIUH

OneHouHble CpeCTBA

1=

- HavmeHoeaHue = =

1 |Twn ezpeiBaeMBX NOpog Yrone Yrone
2 |MnoTHOCTE B3pEIEAEMEX NOPO, KIS 1300 1300
3 |KoaddMUMeHT KpENOCTH Nopog, 3 3

4 |TpHHATEIA LHAMETH CKEEHMHEL, MM 160 180
£ |¥ron HAaKNOHa CKBAXMHEL, rPag a0 a0
6 |Tun npumensemoro BB rpilgjm HMroanuT
7 |MnotHocTe 3apaskanua, kiu® 300 300
5 |KonwvecTeo pAfOE CKEAMMH 5 5

8 |Beicota yotyna, m 16 16
10 |TpebyeMeld cpegHMA QUAMBTR KYCKA, M 0,25 025

11-15 BapuaHThbI

it

on HaumeHoEaHWE 11 o

1 |Twn B3pEIBaEMEIX NOpOY Yrone Yrons
2 |[NOTHOCTE B2pEIBEEMBIY NOPOA, Krina® 1400 1400
3 |KoadubWuMeHT KpenocTH nopog 4 4

4 |MpHHATEIA GHAMETE CKESHMHEL, MM 160 180
£ |¥Ton HAKNOHA CKBAMMHLL, TPag a0 a0
B |Tun npumensemaoro BB rpEEBiEHT MroanuT
7 |MnoTHoCTE 3apaskanua, Kiiu® 900 Q00
8 |KonWyecTeo pADOE CRESKHH 3 G

8 |Bricota yotyna, m 18 15
10 |TpebyeMbld cpefHHMA AMAMETE KYCKA, M 02 0,2

16-20 BapuaHTBI




Kon

uHau | MHaukaTop TOCTUKEHUS
OneHouHble CpeCTBA
KaTo KOMIICTCHIIN U
pa
he H
AMMEHOEAHWE
n.n. 16 17
1 |Twn B3pEIBAEMEIX NOpOY Yronk ¥ronk
2 |MnoTHOETE B3pHIBaEMEN NOpO, KT 1500 1500
3 |KoaddMuMeHT KpenocTH Nopog, 5 5
4 |TpHHATEIA LHAMETH CKEEHMHEL, MM 160 180
£ |¥Yron HaknoHa CKBAKMHEL, Mpag a0 a0
[paHyuT
B |Twn npumedAemoro BB MroaHuT
P AC-4 A
7 |MnotHocTe 3apaskanua, ki’ 900 Q00
5 |KonwvecTeo pAfOE CKEAMMH 7 7
8 |Beicota yotyna, m 20 20
10 |TpefbyeMbld cpefHUMA AMAMETE KYCKA, M 015 015
IIpumep 3axaHus 111 KOHTPOJIbHON PadoThI:
B cucremax aBTOMaTU3MPOBAHHOTO TPOCKTUPOBAHUS
Kowmmac i AutoCAD BBIYEPTUTE CXEMY PaCTIONOKEHUS
CKBOXUHHBIX 3apsI0B Ha YCTYIIE, CXEMY B3PBIBAHUS U CXEMY
MOHTAa>xa B3pLIBHOI>1 CCTH.
Ucnone3yer Ilepeyenn TeopeTHYECKUX BONPOCOB K 3a4eTy
HH(bOpMaHI/IOHHBIe (KOHTpOJ]bHOﬁ paﬁOTe N‘_’3):
TEXHOJIOTUH pu 1. B3pBIB‘laTBIC BCIIECTBA MJid H3rOTOBJIICHHUA CPEACTB
WHUIIMAPOBAHUSA.
OKCILTyaTalluu KapbepoOB o o
2. yCTpOI/ICTBO " XapaKTCPUCTUKU KAIICHOJICU-ACTOHATOPOB.
TpebGoBanusl, [IPEIBSABIISIEMBIE K
KarCroJIsIM-A€TOHATOpaM.
3. YCTpoiicTBO H  XapaKTEPUCTHKH  OTHETPOBOJHBIX
IIHYPOB. HOpMaTI/IBHO-TCXHI/I‘leCKI/IC moxasaTein
Ka4ueCTBAa OrHCIIPOBOJHOIO IIIHYpA.
[1K-2 4. Cpezacra 3a)KMraHUs OTHEMPOBOIHOTO IIHYpA.
3 5. TexHomorust orHeBoro WHUIMHpPOBaHUS 3apsanoB BB.
ﬂOCTOI/IHCTBa U HCAOCTATKHU OTHCBOI'0 MHUIMUPOBAHUA
3apsa0B BB, ycioBust npuMeHeHus .
6. HOpﬂI[OK HU3TOTOBJICHUA 3aKUTATCIIBHBIX U KOHTPOJIbHBIX
TpYOOK, MaTpOHOB-O0EBUKOB.
7. 3JI€KTpO,Z[CTOHaT0pBI 11 QJICKTPHUYCCKOTO
VHUIMUPOBAHUSA 3apsa0B BB. Koncrpyknnn
BHCKTPOBOCHHaMCHHTCHCﬁ.
8. Hcrounuku TOKa I QJICKTPUYCCKOI0 MHUIUHUPOBAHUA
3apsanoB. KoHTpoJdbHO-U3MepUTENbHAs anmnaparypa Jams
SJICKTPHUYCCKOTI'O MHUIIUUPOBAHUA 3apsA10B.
9. TexHomorusi 3JIEKTPUUECKOTO WHULIMUPOBAHUS 3apPSJIOB
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OneHouHble CpeCTBA

10.

11.

12.

13.

14.

15.

16.

17.
18.

BB. JlocromHCTBA M HEOOCTAaTKU AJIEKTPUYECKOTO
MHUIUUpOBaHus 3aps10B BB, ycrnoBus npuMenenus.
Jeronupyromye  MHYpPHl ~ OOWIETO  Ha3HAYCHUS.
[TupoTexHuueckue pere.

[IpomexxyTouHbIE JAETOHATOPHI JJII WHULUHUPOBAHUS
3apsiaoB BB.

TexHonorust B3pbIBaHUSI C IOMOILIBIO JIETOHUPYIOIIETO
mHypa. JIoCTOMHCTBA W HEIOCTAaTKU HMHUIIMUPOBAHUS
3apsiioB BB ¢ momomibro J€TOHUPYIOLIEro IIHYpa,
YCIIOBUSI IPUMEHEHUSI.

OcHOBHBIE  CIIOCOOBI  COCIUHEHUS] JETOHUPYIOUIETO
HIHYpa IMPU MOHTAaXe B3PBIBHOM CETH.

CpenctBa U TEXHOJOTUS MHULMUPOBaHUA 3apsioB BB
HEDJIEKTPUIECKUMU CUCTEeMaMH Ha OCHOBE
yIapHO-BOJIHOBOU TPYOKH.

Heanexkrpuyeckue cuctembl uHHIuupoBanus «Nonelby,
«ExelTM» 3A0 «Opukay.

Poccuiickue BOJTHOBOIHBIE CUCTEMBI HEINIEKTPUUYECKOTO
uHuuupoBanus: «CUHB», «ckpa» (OAO «HM3
«Hckpay), «Qaununy, «Kopuryn» (OAO «Mypomery).
[Tpon3BoaCTBO B3pbIBa HA Kapbepax M0 pagloCUTHAITY.
YCTpoiicTBO, XapaKTepUCTHKHU, 00NacTh MPUMEHEHUS U
3aBOJIBI-M3TOTOBUTENIM KYMYJSTUBHBIX M IIJIAHTOBBIX
3apsz0B.

HepCHeKTI/IBLI Ppa3BUTHA CPCACTB HHUIIUUPOBAHUS.

IIpumepHbIe 3a1aHUA 1JI51 IPAKTHYECKUX padoT:

Ilpakmuueckasn padoma Ne7. Pacyer mapamerpos BBP
NPH B3PbIBAHUM HA MOANOPHYIO CTEHKY.

3anava. OnpenenuTs napaMeTpbl 0ypOB3phIBHBIX PadOT MpU
B3PbIBAaHUU Ha MOANIOPHYIO CTEHKY IO CIEAYIOLIUM

BapHaHTaM:
Bapuant Metoauka pacueTa pu B3pbIBAHUU HA CBO
1-5
Metonuka Coro3B3peIBIipomMa
6-10
11-15
Meroauka I'unpopyasl
16-20




Kon
uHau | MHOUKaTOp JOCTHXKEHUS
OneHouHble CpeCTBA
KaTo KOMIIETEHIIUH
pa
21-25
Metoauka B.B. PxxeBckoro
26-30
Ilpakmuueckasn padoma Ne8. Pacuer mapamerpoB BBP
NPH KOHTYPHOM B3pPbIBaHHU.
3agava. OnpenenuTh mapaMeTpbl 0ypOB3pPHIBHBIX PadOT MpH
KOHTYPHOM B3PbIBaHUU JJIS CIIEAYIOIIUX YCIOBUM:
Hpenes CxkopocTh
IIPOYHOCTHU B
IInoTHOCTH IIPOJIOJIbH
Bapunanr II0OpOJ Ha 3 y
HOpOJ, KI/M”; | BIX BOJIH,
pacTsxeHue, e
MIla
1 5 1700 2000
2 ) 2400 2900
3 7,5 2000 2300
4 7,5 2600 3100
5 10 2300 2600
6 10 2800 3300
7 12,5 2600 2900
8 12,5 3000 3500
9 15 2900 3200
10 15 3200 3700
11 17,5 3200 3500
12 17,5 3400 3800
13 20 3300 3600
14 20 3500 3900
15 22,5 3400 3700
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KOMIIETEHIIUH

OneHouHble CpeCTBA

16 22,5 3400 4000 30
17 25 3500 3800 15
18 25 3600 4100 30
19 27,5 3700 4200 15
20 27,5 3900 4400 30

Ilpakmuueckaa paboma Ne9. Pacuer 06e30macHbIX
PACCTOSIHMIT MO Mopa)kaIuM (akTopamM NpH BeAeHHH
B3PBIBHBIX PadoT.

3agaua. Paccuutath Oe30macHble pPACCTOSHUSA, UCHOIB3YS
WCXOJ/IHBIE JAHHBIC M PAaCUETHBIC MapaMeTpbl MPAKTUUECKON
pabotsr 1. [inHy B3pBIBHOTO OJIOKA IPUHATE PaBHOU 250 M.

o pe3ynbTaTam pacueTa MOCTPOUTH IJIaH B3PHIBHOTO OJIOKA
C YKa3aHHEM I'PAHHUIL] OMIACHBIX 30H IO MOPaXKaroIINM
(akTopaM B cUCTEME aBTOMAaTU3UPOBAHHOIO
npoektupoBanust KOMITAC.

IIpumep 3axaHus M0 TeMe KypcoBOi padoThI

«THUnoBoi MpoeKT MPOU3BOJCTBAa OYPOB3PBIBHBIX pabOT Ha
MECTOPOKICHUM

Hcxoonvie oannvle 011 npoeKmuposanus

OOm1re cBeIeHUST 0 MECTOPOXKICHUH U TIPEATIPUATHN
Crtpana — Poccus.

OKOHOMMYECKUH PAOH — Y pabCKUM.

Penbed — XOaMHUCTBIA.

I'onoBast mpou3BOACTBEHHAS MOIITHOCTD PYIHHKA!

- TI0 BCKpBIIIIE 6 MIIH. MS;

- 110 TI0JIE3HOMY UCKOIaeMOMY 2 MutH. M,
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Pexxum paboThl npeAnpusTUs — HENPEPHIBHBIN.
[Ipoaykius — noauMeTauInyecKas pyaa.

T'eonozuueckan u cudpozeonozuuecKkas XapaKmepucmuxa
MeCcmopoxicoenus

[TokpeIBaroIue MOPoOJIbl — U3BECTHSK.
Bwmemnraronue mopoapl — quabdas.

Ilone3HbpIe MCKOMAEMEBIEC — IMOJIMMETAIIMYSCKAs pyAaa.

[Tokaszarenu N3BecTHAK

[Ipenen npounoctu npu cxaruu, MIla 40-70
[Tpenen npounoctu npu casure, MIla 8-14
[Ipenen npoyHOCTH MIPH PACTSKEHUH, 47
MIIa
ITnoTHOCTB, KO/M° 2600
CpenHee pacCTOSHHE MEXTY 0.3-07
TPEUIMHAMH, M
CKOpOCTh MPOOIBbHBIX BOJH B 9200-2700 y
MaccuBe, M/C
r

UIPOTe0IOrMYECKHE YCIOBHUS Cyxie
pa3paboTku
O6bem pa3paboTku, % 25

Texnonozua omKpoimulx 20pHbIX padom

CxeMa koMIniekcHOM Mexaam3anun: DAO u DAP.
OkckaBarop — JKI-8.

BeicoTa ycryna — 12 m.

VYron otkoca padodero ycryna — 80 rpa.

Hnousuoyanvnoe 3adanue
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Paccmotpets ycnoBus 3¢ hekTUBHOTO 3apsKaHUs C
MTOMOIIBIO 3aPSAHBIX MAIINH, UX IOCTOMHCTBA U HEJJOCTATKU




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

N3yuenne nuctumiubbl «Pa3pymenue ropusix nopoj npu OI'Py 3aBepiiaercs 3amuToid
KypCOBO pabOThI U cauel 3auera.

KypcoBasi paGora BbIIIOJIHAETCS 10 PYKOBOJICTBOM IIPENOIABATENs], B IPOLIECCE €€
HalMcaHus 00ydJarouuiics pa3BUBaeT HABBIKM K HAy4HOM padoTe, 3aKperisist U OJJHOBPEMEHHO
paciupsisi 3HaHus, IOJTY4YEHHbIE IPU U3ydyeHuu Kypca «Pa3pymenue ropasix nopox npu OI'Py.
[Tpu BBIOIHEHNH KYPCOBOM pabOTHI, 00yJatoLIHiics JODKEH IM0Ka3aTh CBOE YMEHHE paboTaTh ¢
HOPMAaTUBHBIM MaTEPUAIIOM U IPYTUMHU JIMTEPATYPHBIMU UCTOUYHUKAMHU, a TAKKE BO3ZMOKHOCTb
CHCTEMaTH3UPOBATh M aHAJTM3UPOBATH (PAaKTUUECKUI MaTepUall K CAMOCTOSTEIbHO TBOPUECKH €r0
OCMBICJIUBATh.

B nporniecce Hanmcanus KypcoBo# paOOThI, 00yJarOIIHACS JOIHKCH pa3o0paThCes B
TEOPETHUYECKUX BOMPOCaX U30PaHHON TEMBI, CAMOCTOSITEIBHO MPOAHATH3UPOBATh TPAKTUUECKUN
MaTepual, pa3odpaTh 1 000CHOBATH MPAKTUYECKHUE MPEATOKEHUS.

Iloxa3zatenu n KPpUTEPUHU ONCHUBAHUSA KprOBOﬁ paﬁon:

— Ha OLEHKY «OTJIHYHO» (5 0ayioB) — paboTa BHIIOJHEHA B COOTBETCTBUM C 3aJJaHUEM,
oOyuarouiicsi OKa3bIBaeT BHICOKUI YPOBEHb 3HAHUM HE TOJBKO Ha YPOBHE BOCIPOU3BEICHUS U
00BbsiCHEHUS MHQOpPMAIMKM, HO U HUHTEJUIEKTyaJbHbl€ HaBBIKM pelIeHHUs NpoOiieM U 3ajad,
HaXO0X/ICHNS YHUKAJIBHBIX OTBETOB K ITPO0JIEMaM, OLIEHKH 1 BHIHECEHUSI KpUTHUECKUX CYKJICHUH;

— Ha OLIEHKY «Xopouio» (4 Oamra) — paboTa BBINOJHEHA B COOTBETCTBUHU C 3aJaHUEM,
00ydJaronuiics IMOKa3bIBAE€T 3HAHHMS HE TOJBKO HAa YPOBHE BOCIPOU3BEICHUS U OOBSICHEHUS
uH(pOpMaIlMK, HO W HMHTEUIEKTyaJIbHbIE HABBIKM PEIIeHHUs MpoOJieM W 3a]ad, HaXOXKICHUS
YHHUKAJIbHBIX OTBETOB K MpodiIemMam;

— Ha OIICHKY «YyJ0BJIETBOPHUTEJbHO» (3 Oanna) — paboTa BBIMOJHEHAa B COOTBETCTBUM C
3a/laHueM, OOy4arolUiCsl TMOKA3bIBAeT 3HAHUS Ha YPOBHE BOCIPOU3BENEHUS U OOBSICHEHUS
nH(pOpMaIINU, HHTEJUICKTYaIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7ay;

— Ha OLEHKY «HeYJAOBJIETBOPUTEIbHO» (2 0Oaina) — 3aJjaHue Mpeno/iaBaTeisi BHITOJIHEHO
YaCTHUYHO, B MPOIECCe 3alIUThI paboThl 00YJAIOIUICS JIOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE
MOJKET MI0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKY PEIICHUS [TOCTABJICHHOM 3a/1a4H.

— Ha OLEHKY «HeyI0BJIeTBOPHUTEeJbHO» (1 Oayn) — 3amaHue mpenoaaBaTesis BBIIOJIHEHO
YaCTUYHO, OOYdaloUIMiics HE MOXET BOCHPOM3BECTH M OOBSCHUTH COJAEP)KaHUE, HE MOKET
MI0KAa3aTh MHTEJUIEKTyalIbHbIE HABBIKU PELICHUSI IOCTABJIEHHOM 3a/1auH.

3auver sBisieTcss JOPMOI UTOrOBOTO KOHTPOJIS 3HAHUN U YMEHUH, MTOJIyY€HHBIX Ha JIEKIIHSX,
CEeMMHAPCKHX, MPAKTHUECKUX 3aHATHIX U B IIPOLECCE CAMOCTOSTENLHONU PaOOTHI.

B nepuon moAroToBku K 3a4eTy CTYACHTHI BHOBH 00pallaioTcs K NpoHJeHHOMY y4eOHOMY
Mmatepuainy. [Ipu 5TOM OHH HE TOJIBKO CKPEIUISIFOT MOJyUYEHHBIE 3HAHUS, HO U MTOJIy4aloT HOBBIE.
[ToaroToBka CTyA€HTa K 3a4€Ty BKIIIOYAET B ce0sl TpU JTamna:

- CaMOCTOATCIIbHasA pa60Ta B TCUCHHUEC CEMECTPaA,



- HEMOCPEACTBEHHAs MTOATOTOBKA B THU, MPEAIIECTBYIOIINE YK3aMEHY 110 TeMaM Kypca;
- IOITOTOBKA K OTBETY Ha BOMPOCHI, COAepkKalluecs B Ouierax.

Jluteparypa sl IOATOTOBKU K 3a4eTy PEeKOMEHAYeTcs IperojaBaTeneM M0 yka3zaHa B
y4eOHO-METOIMYECKOM KoMIuiekce. i MOMHOTHI yueOHOH HH(OpMAIMK U €€ CPaBHEHUS JIydllle
UCIOJIb30BaTh HE MeHee JBYyX yueOHUKOB. CTyAEHT BIIpaBe caM INPUAEPKUBATHCS 000N U3
IPEJCTaBICHHBIX B yUeOHHMKaX TOYEK 3PEHHUs 110 CIIOPHOU MpobiiemMe (B TOM YUCIIe OTIMYHON OT
npernojaBareis), HO pU YCIOBUM JOCTATOYHON HAYYHOH apryMEHTalUu.

OCHOBHBIM UCTOYHHKOM ITOJTOTOBKH K 3a4€Ty SIBIISCTCSA KOHCIEKT JICKIUH, T1e yIeOHbIH
Marepuall AaeTcs B CHCTEMATH3WPOBAHHOM BHJIE, OCHOBHBIC MOJIOKECHHUS €r0 JCTATU3UPYIOTCS,
MOAKPCIIAIOTCA COBPECMEHHBIMU (1)aKTaMI/I u I/IH(bOpMaIII/Ief/'I, KOTOPBIC B CUJTY HOBU3HBI HC BOIIJIN
B OHY6J'II/IKOB3,HHI>IC IIeYaTHbIC HCTOYHNKU. B XO0J€ MOATOTOBKHU K 3a4€Ty CTYACHTaAM HCO6XOIII/IMO
06paHlaTB BHUMAHHUEC HC TOJIBKO Ha YPOBCHb 3allOMMHAHHA, HO WM Ha CTCIICHb INOHUMAHHWA
U3JIaraeMbIX POOJIeM.

Kpumepuu oyenku

OtBer CTYACHTAa Ha 3a4UCTC OLUCHHUBACTCIA OJHOHN W3 CICAYIOMUX OLCHOK: «3auTCHO» H
«HE3aYTCHO», KOTOPBIC BBICTABJIAKOTCS IO CIICAYIOIIUM KPUTCPHUAM.

OneHKM  «3auT€HO»  3acClly’)KUBAaeT  CTYAEHT, OOHapyKMBIIMH  BCECTOPOHHEE,
cUcTeMaTHyeckoe M TIIyOOKOoe 3HaHME Y4eOHOro M HOPMATHBHOTO MarepHaja, yMEHOIIui
CBOOOJTHO BBINOJIHATH 3aJ@aHMsl, NPEAYCMOTPEHHBbIE MPOTrPaMMON, YCBOMBIIUI OCHOBHYIO M
3HAKOMBIA C JONOJHHUTENBbHOM JUTEpaTypod, peKoMeHIoBaHHOU Kadenpol. Takke oleHKa
«3aYTEHO» BBICTABIIAETCS CTyAEHTaM, OOHapYXMBILIUM IOJHOE 3HaHWE y4eOHOro Marepuana,
YCIEIIHO BBHINOJHSIOUUM IPEAYCMOTPEHHBIE B MPOTpamMMe 3a/laHusl, YCBOMBIIMM OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBaHHYIO Kadeapoi, AEMOHCTPUPYIOIIHUE CHUCTEMaTHUECKUH XapakTep
3HAaHUU N0 JUCHUIUIMHE U CIIOCOOHBIE K UX CaMOCTOSITEIbHOMY IMOTOJHEHUIO U OOHOBJICHHUIO B
X0Jle AaNbHenIel yueoHoi paboThl U mpodeccnoHanbHoM nesTenbHocTH. Kpome Toro, oneHkon
«3aYTEHO» OLEHUBAIOTCSA OTBETHl CTYJEHTOB, IIOKA3aBIIMX 3HAHUE OCHOBHOIO Y4eOHOro
Mmarepuaja B oO0bemMe, HEOOXOIUMOM Ui JaybHeimell yuyeObl U B ImpenacTosuieid pabore mo
npodeccuu, CIpaBISIONUXCS C BBIMOJIHEHHUEM 3a/laHUi, MPeTyCMOTPEHHBIX MPOrpaMMoi, HO
JOIYCTUBIIMM MOIPEUTHOCTH B OTBETE HA SK3aMEHE U MPYU BBIIIOJIHEHUN KOHTPOJIBHBIX 3aJaHUM,
HE HOCSIIME MPHUHIMINAILHOIO XapakTepa, KOIJa YCTaHOBJEHO, 4YTO CTYyJIEHT oO0ianaer
HEOOXOIUMBIMU 3HAHUSAMHU JUISI TOCJIEIYIOIIEr0 YCTPAaHEHHs YKa3aHHBIX MOTPEHIHOCTEH MOJ
PYKOBOJICTBOM ITPENIOAABATENIS.

OneHka «HE3auTE€HO» BBICTABIIAETCS CTYyJAEHTaM, OOHApPYKUBIIUM MpoOeNbl B 3HAHUSIX
OCHOBHOTO Y4eOHOTO Marepualia, JOMYyCKAaIOUIMM MPUHIUNHAIbHBIE OIIMOKA B BBINOJIHEHUU
MPEYCMOTPEHHBIX MPOTpaMMON 3adaHui. Takoil OIEHKH 3aciIyKMBAaIOT OTBETHI CTYJEHTOB,
HOCSIIIIME HECUCTEMaTU3UPOBAHHBIHN, OTPHIBOUHBIH, TOBEPXHOCTHBIN XapaKTep, KOrja CTyAeHT He
MIOHMMAET CYILECTBA U3JIara€MbIX UM BOIIPOCOB, YTO CBUIETEIBCTBYET O TOM, YTO CTYAEHT HE
MOXET AajIbIlie MPOIOJKATh 00YUEeHUE UITH IPUCTYNATh K MPO(EeCCHOHATBHON IeATEIbHOCTH 0e3
JIOTIOTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH TUCIUIUIMHE.
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