MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

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

VYTBEPXJIALIO
Hupexrop UI'IuT
H.A. ITpiTanes

13.02.2023 1.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

DOU3UKA PASPYIIIEHHUA I'OPHBIX IIOPO/ IIPH BYPEHUH H
B3PbIBAHHUH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 T'opnoe neno

Hanpasnennocts (mpoduiib/crieniuani3anys) nporpaMmbl
B3psiBHOE A€110

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO Ji€sa U TpaHCIopTa
Kadenpa Pa3paboTku MecTOpOXKACHHU MOTE3HBIX UCKOMTAEMbIX

Kypc 5

Maruuroropck
2023 rox



Pabouas mnporpamma cocraBneHa Ha ocHoBe @®I'OC BO - cnoeumamurter 10
cnenuanbaocTr 21.05.04 'oprHoe neno (npuka3 Munobprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ogoOpeHa Ha 3acelaHuu Kaenapbl Pa3paboTku

MECTOPOKICHHI ITOJIE3HBIX HCKOTAEMBIX
09.02.2023, mporoxoin Ne 4

3aB. kadenpoit C.E. I'aBpumies

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

13.02.2023 r. npoTokon Ne 3 e

pencenarens  ——F4A— . A. IlbiTanes
PaGouas nmporpamma cocraBicHa: [ZZ{/ é?
noueHT kadeapsl PMIIN, kana. TexH. HayK J 24 I1.C. Cumonos
Penensenr:

3aBenyromumii naboparopueii oboramenuss OO0 «Ypanl'eollpoekT» , kKaHA. TEXH. HAYK
[/‘%A B.I11. T"'ansmoB




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu Kageapsl Pa3paboTKu MECTOPOXKICHUH MOJIE3HBIX NCKOIMAEMbIX

IIporokom ot 20 1. Ne

3aB. kadeapoii C.E. EprI/IIHeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu Kageapsl Pa3paboTKu MECTOPOXKIEHUH MOJIE3HBIX UCKOMAEMBIX

IIporokomor 20 1. Ne

3aB. kadempoii C.E. EprI/IIHeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu kadeapel Pa3paboTku MECTOPOXKICHHUH MOJIE3HBIX HCKOTAEMBIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. F_aBpHmeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl Pa3paboTKu MECTOPOXKICHUI MOJIE3HBIX UCKOMAEMBIX

IIporokomor 20 1. Ne

3aB. kadenpoit C.E. F_aBpmneB

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
yaeOHOM ToJTy Ha 3acefaHuu Kadeapsl Pa3paboTku MeCTOPOKICHUH TOJIE3HBIX UCKOTTACMBIX

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.E. EprI/IIJ_IeB

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
yaeOHOM ToJTy Ha 3acefaHuu Kadeapsl Pa3paboTku MeCTOpOKIEHUH TOJIE3HBIX UCKOTTACMBIX

[Ipotokomor 20 . Ne

3aB. kadenpoii C.E. ﬁprHmeB

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena st peanmsanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOXKICHHI TIOJIE3HBIX UCKOTAEMBIX

IIporokom ot 20 . Ne
3aB. kadempoii C.E. I'aBpuies




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

IensamMu ocBoeHus: AUCHUILUIMHBI «PU3MKa pa3pylIeHUs TOPHBIX HOPOJ MpU OYypeHUHU U
B3PBIBAHUMY SIBIISIIOTCS: M3yYCHUE TEOPUH U MPAKTHKH B 00JIACTH (PU3UKHU MPOLIECCca Pa3pyLICHUS
TOpPHBIX MOPOA Ipu OypeHMHM M B3pbIBaHUM, a Takxke (OpMHpPOBaHHE NPO(ECCHOHAIBHBIX
KoMIieTeHImii B cooTBeTcTBUM ¢ TpeboBanusmu ®I'OC BO no cnenmansaoctu 21.05.04 I'oproe
JIeII0.

3amaun U3y4eHus JUCIUTUIUHBL:

- MO3HAKOMUTb CTYJEHTOB C (PU3MKOH pa3pylIeHUs TOPHBIX MOPOJA U APYTUX TBEPABIX
cpea mpu OypeHUM M B3pHIBAHMM; METOJAMH aHalIM3a, 3aKOHOMEPHOCTSIMU TIIOBEICHUS H
yIpaBJIEHUs] CBOMCTBaMHU TOPHBIX IOPOJ U COCTOSIHUEM MaccHBa B IpolLeccax T0O0bYM U
nepepabOTKU TBEPHBIX IMOJIE3HBIX MCKOMAEMBIX, a TAK)KE MPH CTPOUTENBCTBE M AKCIUTyaTalllH
HOJ3EMHBIX COOPYKEHUH;

- HayYUTh CTYJICHTOB 00OCHOBBIBATh TEXHOJIOTHIO, PACCYMTHIBATE OCHOBHBIC TTApAMETPHI
B3pBIBHOM OTOOMKHU LINMYypOBBIMHU, CKB)KMHHBIMU U KaMEPHBIMH 3apsaMH IpU B3pbIBAHUU Ha
Kapbepax W Ha JPYI'HX TOPHBIX U IPOMBIIIICHHBIX OOBEKTaX Ha 3€MHOH MOBEPXHOCTH, IMPH
NOJ3eMHON JT0OBIYE PYIbl M YIUI, IPU MPOXOJKE MOJ3EMHBIX BBIPAOOTOK, NMPU IPOU3BOJICTBE
CHeMATBHBIX B3PBIBHBIX paboT;

- pa3BUTh Y CTYJIEHTOB FOTOBHOCTb K Pa3pab0TKe MPOEKTHBIX MHHOBAIIMOHHBIX PELICHUN
[0 AKCIUTyaTallMOHHOW pa3BenKke, M00brde, mepepadoTKe TBEPABIX IMOJIE3HBIX HMCKOMAEMBIX,
CTPOUTENBCTBY M AKCIUTyaTal[MH II0J3€MHBIX OOBEKTOB,;

- BBIPa0OTaTh y CTYIEHTOB CIIOCOOHOCTh K aHAIM3y 3aKOHOMEPHOCTEH NOBEIACHUS U
yIpaBJIEHUS] CBOMCTBaMHU TOPHBIX TOPOJ M COCTOSIHUEM MaccHBa B Ipoleccax T0O0bYM U
nepepadOTKN TBEPHABIX IMOJIE3HBIX MCKOMAEMBIX, a TAK)KE MPH CTPOUTEIBCTBE M AKCIUTyaTaIllH
HOJ3EMHBIX COOPYKEHHH.

2 MecTo IMCUMIIIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/bHOI POrpaMMbl

Jucuunnuna @u3nka pa3pyueHus: TOPHbIX TOPOJI TPH OYPEHUU U B3PHIBAHUU BXOJAMT B
4acTh y4eOHOro IulaHa (OpPMUPYEMYIO Y4YaCTHHKaMU OOpa30BaTEIbHBIX  OTHOILEHHM
00pa3oBaTebHOI MPOrpPaMMBI.

Jns  W3ydeHWs  JUCLUUIUIMHBI ~ HEOOXOOUMBbI  3HaHUS  (YMEHMs,  BIIAJICHUsA),
c(hopMupOBaHHBIC B pE3yJIbTAaTE U3yUEHUS JUCITUTUTHH/ TPAKTUK:

dusnka

I'eonorus

®du3nKa rOpHBIX MOPOJT

3HaHus (YMEHUs, BlaJleHus), MOJTyYeHHbIE IPU U3yYEeHUU JAaHHOW AUCLUUILIMHBI OyIyT
HEOOXOAUMBI JUISl U3yUSHUS UCIUIUTUH/TIPAKTHK:

TexHom0rus B3pbIBHBIX Pa0OT IPH OTKPBITHIX TOPHBIX paboTax

TexHosorus B3peIBHBIX padOT MpHU MOA3EMHOM pa3paboTKe

[IpoexTrpoBaHue U OpraHU3alys B3pbIBHBIX PadOT

VYnpaBieHne KaueCTBOM B3pBIBHBIX paboT

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJI51) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThI 00y4eHHu s

B pe3ynbrare ocBoeHMs AUCUMILIMHBI (MOAyIst) «PHU3MKa pa3pylIEHUs] TOPHBIX MOPOA
npu OypEeHUHU U B3phIBAaHUI» 00yYaromIuiics JOKEH 00J1ajaTh CIeIyIOIUMHA KOMIETEHIUAMU:

KO,Z[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIIN

[IK-3 Cnocoben pa3pabaTbiBaTh M JOBOJAWTH JI0 HCIOJHUTENIEH HapsAbl W 3aJaHusl Ha
BBINOJIHEHHE OYPOB3PBIBHBIX pabOT, OCYILECTBIIATH KOHTPOJIb KayecTBa paboOT U oOecreuynuBaTh
NPAaBWIBHOCTD BBITIONIHEHHUS WX HCIOJHUTENSIMH, COCTAaBIATH TPaUKH B3PBIBHBIX paboT u
NEePCHEKTUBHBIE TUIaHBI, UHCTPYKIIMH, CMETHI, 3aBKH Ha MAIlIUHBI U




o0opyIoBaHWEe, 3aMoJHATH HEOOXOJUMBIE OTYETHBICE JOKYMEHTHI B COOTBETCTBHH C
YCTaHOBJICHHBIMH (hOpMaMu

[1K-3.1 CrnocobeH 1u1aHMpOBaThb M OPraHU30BBIBATH IIPOU3BOJCTBO B3PHIBHBIX
paboT, B TOM 4MCJIE€ MAaCCOBBIX B3PBIBOB, Ha TOPHBIX IPEIIPUATHUSAX,
00BEKTaxX CTPOUTENIHCTBA M PEKOHCTPYKLIMHU, NpU HedTe- U razonolbrue,
celicMopa3Be/iKe

I1K-3.2 OcyiiecTBiIIET KOHTPOJIb KauecTBa B3PBIBHBIX pPabOT M oOecrevnBaTh
MPABWJIBHOCTh BBIMIOJIHEHUSI WX HWCHONHUTEISIMUA, COCTaBISTh Tpaduku
paboT, MHCTPYKIIMH ¥ HAPSI-TyTEBKU

I1K-3.3 OdopmitsieT 3asBKM Ha MAIIMHBI ¥ 000PYI0BaHKE, 3aMOTHATh HEOOX0IUMbIS
OTYETHBIC JOKYMEHTHI B COOTBETCTBHH C YCTAHOBJICHHBIMU (DOpMaMH.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 19,3 akaj. 4acos:
— aynutopHas — 16 akaj. 4acos;

— BHeayIuTopHas — 3,3 akaJl. 4acoB;

— caMmocrosTenbHas padbora — 184,1 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 12,6 aka. gac
— MOJTOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTecTalnu - 3a4€T, SK3aMeH

AynutopHast ) =
KOHTaKTHas paborta E 3 ®dopma TeKyILero
=
B aKaJl. 4acax o Bun KOHTPOJIS
Pazzen/ Tema 2, (B axaz. acax) S . p Kon
> g © | caMOCTOATENBHON | yCIIEBAEMOCTHU U
JUCLIUATUINHBI = [ . | KoMIeTeHIUI
o & paboThI TIPOMEKYTOYHOH
na6. |mpaxr. | €8 ATTECTAIN
Jlek. < S 11
3aH. | 3aH. | U &
1. O6ume BONpOCH! pa3pyLICHUST
TOPHBIX TIOPOJI.
1.1 CepoiicTBa M CTpOcHHE
TOPHBIX TIOPOJ, BIHSOLIHE
Ha  9QQPEeKTUBHOCTb  HX CamocTrosTenpHoe
paspyieHus npu OypeHun u u3yueHue y4eOHOH
B3pBIBaHHH. 7 HAy9IHO
CrpoeHne TOpHBIX TIOPOJ: JUTEPATypBI.
MHUKPOCKOITHYECKOE, BeimosnaeHne
MAaKpOCKOIIMYECKOE u MPaKTUIECKUX [pakTnyeckas K-3.1
CyTepMaKpOCKOITHYECKOE. 20 pabort (perieHue pabora. K 3'2'
ITonsTue 0 TIOPOAHOM 3aja4, KonTponbhas K 3' 3'
MaccuBe U  MacIITabHOM MMUCEMEHHBIX pabora Nel '
saddexre. Bnusuue paboT u T.11.),
(U3UKO-TEXHUIECKUX MIPEAYCMOTPEHHBI
CBOWCTB TOpPHBIX MOPOJ Ha X paboueii
MPOLIECCHI OypeHuss o porpamMMoin
B3pbIBaHMs. bypumocTh JTUCLIUTUIAHBI.
B3pBIBAEMOCTh TOPHBIX(
HOPOJI.
1.2 BHyTpeHHss CTPYKTypa
TP PYKTYP CamocTosTenpHOe
Y MIPOYHOCTDH TOPHBIX MTOPOJI. o
u3yueHue y4eOHOH
TlonsiTHe o mopomax Kak o
7 HAyYHO
cpeax KBa3WHEIPEPBIBHBIX,
JUTEPATypBI.
KBa3HOIHOPOTHBIX U
Brimonnenune
KBa3UM30TPONHBIX.  CHIIBI
MPAKTHIECKUX [MpakTnyeckas
CBA3U u BHYTPEHHSIS MK-3.1,
pabot (pemreHue paborta.
CTPYKTypa TOPHBIX MOPO/I. 2 20 I1K-3.2,
M 3ajad, KonrtposbHas
Pabota nedopmanuu ropHoi IK-3.3
MMMCHBMEHHBIX pabora Ne2
TIOPOJIBL Teoperuueckas
pabor u T.11.),
MPOYHOCTh  TBEPABIX Tl
MIPeSyCMOTPEHHbI
(puznueckas npupona o
X paboueii
MPOYHOCTH). Jedexrs N
. POrpaMMOH
KPHUCTAITMYECKON
JACIUIUTAHEI.
CTPYKTYPBHI.




1.3 Teopuu MPOYHOCTH. CamocTosTenbHOe

OcHoBHEIE TEXHUYECKHE u3yucHHe y4eOHOMH

KpUTEPUU IPOYHOCTH U Hay4HO

TBepABIX  Ted.  Teopus JUTEPATypBI.

npouHoctd Mopa. Ilacmopt Beimonnenue

MPOYHOCTH TOPHBIX MOPOJ. MPAKTHIECKUX IMpakTnyeckas TK-3.1
Teopus XpYIIKOrO 20 pabot (pemeHue pabora. HK-3.2]
paspyIeHus (Teopust 3am1ad, KonTponbnas HK-3. 3‘
TPELH I'puddurca). MUCbMEHHBIX pabota Ne3 )
Kunernueckas pabor u T.11.),

(TepMoiyKTyallIOHHAas) IIPESyCMOTPEHHBI

TEOpHsI MIPOYHOCTH. X paboueit

Craruueckas u HPOTrpaMMOit

JMHAMHAYECKast IPOYHOCTb. JCIUIUINHEIL.

HWroro no pazneny 60

2. ®usuka pa3pylIeHUs TOPHBIX

HOPOJL IpH OYpEHUH.

2.1 Knaccudpukauus

oO1mas XapaKTepUCTUKa

croco6oB OypeHusl.

OCHOBHBIE ~ CBelieHHS O

OypeHHnH IIITyPOB u

CKBaXKHH. Bypenue

HeQTIHBIX W Ta30BBIX

ckBaxkuH. KpaTkas ucropus CamocTosTenbHOe

pa3BuTHs OypOBBIX paboT. M3y4eHrne yueOHon

Bypenue B KOcMoce. U Hay4HO

Hayunoe OypeHue JUTEPATYPHI.

CBEPXIIIYOOKMX  CKBaKHUH. Brinmonnenue

IIpon3BoaUTENEHOCTD MPAKTHIECKUX IMpakTHyeckas K-3.1
OypoBoi MAIIVHBI. 142 pabort (pemeHue pabora. HK-3'21
Mexannueckas CKOPOCTh ' 3amad, KonTponpnas HK-S- 3'
Oypenus. Knaccugukarus MUCBMEHHBIX pabora Ne4 '

croco6oB OypeHwUsL.
Xapakrep HarpykeHus u
pa3pyIIeHHs] TOPHBIX HOPOLT
3yObsIMU OypOBBIX
MHCTPYMEHTOB.
3aKOHOMEPHOCTH  yJalleHHs
oUlaMa W3 [IIOypoB |
CKBaXHH Pa3IHYHBIMU
criocobamu. Texnonoruu
BeZieHus1 OypoBBIX paboT.
TeXHUKO-3KOHOMHUYECKHE
napameTpsl OypoBbIX paboT.

pabor u T.11.),
IpeyCMOTPEHHBI
X paboueit
[IpOrpaMMoi
JCIUTUTAHEL.




2.2 MexaHU3M pa3pyLICHUS
HOpPOABI  HPH  YyIapHOM
OypeHun.

VY aapHbie ciocoObl OypeHus
MIIypoB. Y IapHO-KaHATHOE

CamocrosTensHoe
Oypenue CKBa)KHH. MBVICHIE VIeOHOI
Mexanusm " e i
1 HAy9HO
3aKOHOMEPHOCTH
a3pylIeHUs IOpOJbl IpH JTHTCPATYPEL.
paspymt p p Brimonnenue
yIapHOM OypeHuH.
MPAKTHIECKUX [IpakTuueckas
PexuMHBIE TapaMeTphl U UX IK-3.1,
pabort (pemieHue pabora.
BIIMSTHUAE Ha nporiecc 20 I1K-3.2,
a3 €HHs TOPHBIX IOPOJ 3afad, Komtposbnas I1K-3.3
ﬁ prm na HOMp 6 egpm MUCbMEHHBIX pabora Ne4 '
p ynap yp pabor u T.11.),
ITHEBMaTHYECKHUMHU Py CMOTPEHHEL
nepdopaTopam. pery pe!
X paboueit
OnrumManbsHble PEKUMBI N
IporpaMMoi
OypeHus. 3aBUCHMOCTH
JCIUTUIAHEIL.
ckopocTd  OypeHus  OT
CBOWCTB MOPOJ, PEKUMHBIX
apaMeTpoB u
TEOMETPHUUECKUX
apaMeTpoB 000PYHAOBAHUSL.
2.3 MexaHu3M paspylicHHs
HOPOJBI [IPU BpaIaTeIbHOM
OypeHHH.
BpamarensHoe Oypenue CamocToATeNnbHOE
IITypOB u CKBa)KHH. n3ydeHune yaeOHon
MexaHusM U OCHOBHBIE U Hay4HO
3aKOHOMEPHOCTH JUTEPATYPEI.
paspylIeHUust TOPOAbI IpU Brinonnenue
BpaliaTeJIbHOM  OypeHHH. MPAKTHIECKUX IMpakTryeckas TK-3.1
PexxumHBIE apaMeTpsl U UX 142 pabot (pemeHue pabora. K 3'2'
BITUSTHHE Ha porecc ' 3amad, KonTponbnas K 3' 3'
pa3pylIeHHus TOPHBIX MOPOX MUCBMEHHBIX paborta Ne4 '
pu BpaIaTeIbHOM paboT u T.11.),
OypeHun. OnrumManbsHble IpeyCMOTPEHHBI
PEKUMBI OypeHwus.. X paboueit
3aBUCHMOCTh CKOPOCTHU IporpaMMoi
OypeHHust OT CBOMCTB MOPO, JCIUTUTAHEL.
PEXUMHBIX IapaMeTpoB U
TEOMETPUUECKUX
IapaMeTpoB 000PYAOBAHUSL.
2.4 MexaHu3M pa3pyLIeHUs
TOPOJIBI pu
yIapHO-BpalaTeIbHOM
OypeHHuH. CamocrosTensHoe
Paspymienue ropHsix mnopop u3ydeHue yaeOHoun
NPy yAapHO-BpalaTeIbHOM 7 HAyYHO
OypeHun. Pe>xumHbIe JUTEPATypBI.
napaMeTphbl M X BIHSHUE HA BeinosHeHe
nporece paspymieHus MPAKTHIECKUX [MpakTnyeckas K-3.1
TOPHBIX TIOpoJ, mpu 20 pabor (pemeHue paborta. K 3'2'
yAapHO-BpamaTeIbHOM 3ajad, KonTponsnas K 3' 3’
OypeHuu MOTPY>KHBIMH MMACBMEHHBIX pabora Ne4 '
ITHEBMOYJapHUKaMU. paboT u T.11.),
OnruMaibsHbIe PEXKUAMBI MIPETYCMOTPEHHBI
OypeHust. 3aBUCHMOCTH X paboueit
cKkopocTd  OypeHus  OT [IPOTpaMMOi
CBOMCTB TOPOZ, PEXUMHBIX JVCIUIUINHEL.

apaMeTpoB u
TEOMETPUYECKUX
apaMeTpoB 000PYAOBAHUSL.




2.5 MexaHu3M paspylicHus

OPOJIbI npu
BpaIlaTeIbHO-yIapHOM
pa ynap CaMmocrosTensHoe
OypeHuH. o
U3yucHHe y4eOHOMH
Mexaauzm pa3pymeHust
Y HAy9IHO
MOPOJIbI npu
BpallaTeIbHO-YAapHOM JTHTCPATYPEL.
P ynap Brimonnenue
OypeHHH. PexumHbIe
MPAKTHIECKUX IMpakTrueckas
napamMeTpbl U UX BIHSHUAC Ha IK-3.1,
pabot (pemeHue pabora.
nporece paspylieHus 20 I1K-3.2,
3am1ad, KonTponbnas
TOPHBIX TOpo/T npu IK-3.3
BDALIATETEHO-YIADHOM MUCBMEHHBIX pabora Ne4
P ynap pabor u T.11.),
OypeHHH. OnTuManbHbIC
MIPeyCMOTpPEHHbI
PEKUMBI OypeHus. .
X paboueif
3aBUCHMOCTH CKOPOCTH .
. pOrpaMMOi
OypeHHs OT CBOWCTB MOPOJ,
JUCLIUTUINHBI.
PEKUMHBIX MapaMeTpoB U
reOMETPUYECKUX
rapamMeTpoB 000pYIOBaHNUS.
2.6 MexaHu3M pa3pyleHHS
MOPOJABl TP IIAPOIICYHOM
OypeHun. CamocToATenbHOE
[[Tapomeanoe Oypenwue M3y4eHrne yueOHon
CKBa)KHH. MexaHu3m U Hay4yHO
paspylieHHss TOpoA  IpU JIUTEPATYPEI.
HIAPOUICYHOM OypeHHH. Brimonnenue
PexxuMHBIE TapaMeTpsl U UX MPAKTHIECKUX IMpakTraeckas K-3.1
BIIMSIHUE Ha nporiecc 20 pabor (pemeHue pabora. K 3'2'
paspylieHus TOpoA  IpH 3am1ad, KonTponbaas K 3' 3‘
HIAPOUICYHOM OypeHHH. MTUCBMEHHBIX pabora Ne5 '
OnTumansHbIe PEXKUMBI pabor u T.11.),
OypeHust. 3aBUCUMOCTD MIPEyCMOTPEHHBI
CKOpOCTH  OypeHus  OT X paboueit
CBOWCTB MOPOJ, PEXKUMHBIX [IpOrpaMMoi
napaMeTpoB u JCIUTUTAHEL.
re€OMETPUYECKUX
napaMeTpoB 000PYHTOBAHUSL.
2.7 MexaHu3M pa3pyLIeHUs
TIOPOJIBI IPH TEPMHIECKOM U
B3PBIBHOM OYpEHHUH.
Hepnocratku MexaHHYECKHX CamocToATenbHOE
croco6oB OypeHwUsL. M3y4eHre yueOHOH
Tepmuueckoe paspylieHue U Hay4yHO
TOPHBIX OpoJ JUTEPATYPBI.
BBICOKOTEMIICPATYPHBIMHU Brmmonnenue
ra3oBBIMH M IUIa3MEHHBIMHU MPAKTHIECKUX IMpakTHyeckas TK-3.1
CTPYSMHU. pabort (peueHue pabora. )
20 MK-3.2,
Komb6unmnpoBanHbie 3az1ad, Konrponbnas K-3.3
CrocoObl pa3pylIeHUs TpH MMUCBMEHHBIX pabora Ne5 '
OypeHHuH. B3psiBHOE pabor u T.11.),
OypeHue: aMmylpHOE | NpPEAYCMOTPEHHBI
CTpyiHOE. Bypenue X paboueit
3JIEKTPOMAarHUTHBIM IIpOrpaMMoi
H3IIy4EHHEM. Crioco6 JUCIIUILINHEI.
TruapaBINYECKOTO
OTAENEHHs  TOpOIBl  OT
MaccHBa.
Uroro no pazaeny 102,84

3. ®usuka pa3pymeHHs TOPHBIX

IOPOJ IPH B3PBbIBAHHH.




3.1 IIponeccsr

A3pYILIAONIETO CamocrosTensHoe
paspylit ’ u3yucHHe y4eOHOMH
CefiCMUYECcKOro u M HAVHO
BO3JYLIHOT'O IeHCTBUS nnTep::ypm
B3prIBa 3apAnoB Brinmonnenune
B3pBIBYATOTO BELIECCTBA.

p III ) MPAaKTUIECKUX JlaGopatopHas 31
Knaccudpukanuu  3apsaoB: a6oT (petenn aGora IK-3.1,
MO TIOJIOKEHUIO; T0 (opMe; 7,7 | PaPoT (petienne pabota. ITK-3.2

PYKIHL, MTUCbMEHHBIX pabora Ne6 '
XapakTepy JICUCTBUSI.
pabor u T.11.),
DNeMEeHTBI BOPOHKH B3pbIBa.
. MIPEAYCMOTPEHHBI
30HBI  JICUCTBUSL  B3pHIBA. < paboucii
®daxTopsI, BBI3BIBAIOIIHE p (f)rpaMMoﬁ

a3pyLIeHHE TOPHBIX MOPO,
paspyur P poaL JTUCTIUTUTAHBI.
MIPU B3pBIBE.

3.2 Tlponecc pa3pyueHus
OpO/T B3PBIBOM
OJIMHOYHOTO 3apsija.

dopmupoBanue 30H
MEJIKOIUCTIEPCHOTO

IpoOJieHusl,  paguabHOTO
TPEUIMHOOOpa30BaHUS u

petit P o " CamocTosaTensHOe
BBIJICJICHHE  CEHCMUYECKOM .

u3ydeHue yueOHon
BOJIHBI. OcCHOBHBIE o HAVAHO
napameTphbl BOJTHBI e a}:: .
HAMpSOKEHUST B TBEPIBIX ancr))nﬂgné
mopoaax. 3aKOHOMEPHOCTH

p p MPAaKTUYECKUX JlaGopartopHast MK-3.1
pacrpocTpaHeHus BOJIHBI 6 6 -3.1,
HaNpSDKEHUST B TBEPIBIX pabor (pemerne pabora. I1K-3.2

P o x p 3am1ad, Konrtponbhas K 3' 3‘
nopoax. anpspRerst B MMCbMEHHBIX pabota Ne6 '
0e3rpaHuuHOM MaccHBe.

o - pabor u T.11.),
anpspKeHUsl y 0OHaXKeHHOH
peTyCMOTPEHHBI
noBepxHOCTH. HanpsbkeHus < paboucii
B  paiioHe  00pa3oBaHHA . cf)r AMMOit
OTKOJIBHOM W  B3PBIBHOU porp
JTUCHIUTUTAHBI.
BOPOHKH. 30HBI APOOIECHUS
B3pBIBOM  TPELIMHOBATOTO
MaccuBa. 3aKOHOMEPHOCTH
paspyllieHHs TOPHBIX MOPO/T
B3PBIBOM B 30HE
HEPEryJIUpyeMoro
IPOOIIeHUSI.
3.3 Tlporecc paspyiicHus
MOPOJ ITPH OJHOBPEMEHHOM
B3pBIBAHUH HECKOJBKHX
3apsI0B CamocTosiTenbHOE

P ) U3ydeHue yueOHOM
Hanpsoxenust npu 1 HAVHO
OJHOBPEMCHHOM B3PBIBAHUH uTe Z::I Bl
3aps/I0B. OcobeHHocTH angnnzgné

a3pyIICHHUS TOPHBIX MOPO
E prm OJIHgB ememil)oﬁ MPaKTUIECKUX JlaGoparopHast TK-3.1

p p 2 pabot (pemreHue paborta. 3'2’
B3pBIBAHUH HECKOJBKHX sanau KoHtporbHas I1K-3.2,
YIUTMHEHHbIX 3aps/10B. ’ IK-3.3

MMMCEMEHHBIX pabora Ne6

SIBnenue (dopmupoBaHHs

. N pabor u T.11.),
OJTHOM reHEpaIbHOM

MIPEAYCMOTPEHHBI
TPEUIMHBI M0  IJIOCKOCTH -« paGoueli
pacrooKeHUs 3apsiIoB, . (f)r AMMO
napaMeTpbl BOJIHBI porp
. JTUCHIUTUTAHBI.

HANpsDKCHUH Tpu  100ObIYe
6J104HOTO KaMHsI u

KOHTYPHOM B3pbIBaHHH.




3.4 TIlpomecc pa3pynieHns

IOPOJ pu
KOPOTKO3aMeJIEHHOM CamocTosTenpHOe
B3PBIBAHHUH 3aPS/IOB. u3ydeHue yueOHon
CymHocts K3B;  dakTopsl, 1 Hay4HO
oIpeesIoNue JIUTEPATyPBI.
3¢ EKTHBHOCTD K3B: Beinonnenue
UHTEphEepeHIHS BOJIH MPAKTHIECKUX JlaGopaTopHast TK-3.1
HaINpsDKEHHH, 00pa3oBaHHe pabort (peuieHue pabora. HK-3.21
JIOTIOJTHUTENBHBIX OTKPBITHIX 3ajad, KonTponbHast HK-S. 3‘
MOBEPXHOCTEH, COyIapeHHe MTUCHMEHHBIX pabota Ne6 '
MepeMELA0IINXCs oT pabor u T.11.),
B3pbIBa  3apsIOB  KYCKOB IIPETyCMOTPEHHBI
HOPOJIBL OcobeHHOCTH X paboueif
pa3pyIIeHHs] TOPHBIX HOPOJ pOrpaMMOi
npu M10CJIeJ0BATEIEHOM JTACIUTUIAHEI.
B3PBIBAHUH HECKOJIBKHX
YITMHEHHBIX 3apsI0B.
CamocToaTenbHOe
M3y4eHne yueOHon
3.5 Ilpomecc paspyuieHus 1 Hay*Ho
JUTEPATYPEI.
MOPOJ B3PHIBOM Hapy>KHOTO BAIONHe e
3apazna. OopaTopHas
JeiicTue B3pbIBa TPAKTHICCKHX Jlaboparop IK-3.1,
pabort (pemeHue pabora.
Hapy»HOTO 3apsja. IK-3.2,
Hanpasnennoe JICHCTBHE 3anad, Konrposbnaz I1K-3.3
MTUCBMEHHBIX pabota Ne7
B3pBIBA. IIponecc
paspymeHHs Hoport pabort u T.11.),
MIPETYCMOTPEHHBI
KyMYJISITHBHBIMU 3apsiIaMH. o
X paboueii
MporpaMMon
JTACIUTUTAHBI.
3.6 OOmue  NPUHIMIIBI CaMocCTosTENbHOE
pacuera pa3pyLIaroLero u3ydeHue yueOHon
JEUCTBUS COCPENOTOYEHHBIX 7 HAy9IHO
3aps0B. JUTEPATYPBHI.
Ipoueccer  popmupoBaHUs BeimosnaeHne
MO HANPsDKEHWH — TIpH MPAKTHIECKUX JlaGopaTopHas TK-3.1
B3pBIBE  COCPEIOTOYCHHOTO pabor (pemeHue pabora. HK-3-21
3apsga. CocpenoTOvYeHHBIE 3amad, KonTponpnas HK-3' 3'
3aps/Ibl pBIXJIEeHUS MUCBMEHHBIX pabota Ne7 '
(npobnenus). pabor u T.11.),
CocpenoToueHHBIE  3apsAb peTyCMOTPEHHBI
BbIOpOCa. IIpouecc X paboueit
paspyieHus npu  0TOOMKe MpOrpaMMoit
KaMepHBIMH 3apsiIaMu. JACIUTUTAHEI.
CamocTosTenbHOe
u3yueHue y4eOHOH
3.7 OOmwme  NPUHIUIIEI ¥ HAyYHO
pacuera pa3pyLIaronero JUTEPATYPBHI.
JeUCTBUS YIUTMHEHHBIX BeinosHeHEe
3apsI0B. MPAKTHIECKUX JlaGopaTopHas K31
IIpoueccer  hopmupoBaHust pabor (pemeHue paborta. l'[K-3'2‘
MOl HampsbKeHuil  mpu 3ajad, KonrtponbHas HK-3- 3’
B3pbIBE YAJIMHEHHOTO MMACBMEHHBIX pabota Ne7 '
3apsja. Iponecc pabor u T.11.),
paspymeHuss npu oTOoiike MIPEeyCMOTPEHHbI
CKBKHHHBIMH 3apsAaMH. X paboueit
IIPOrpaMMOM

JUCIUITIIIUHBI.




3.8 Tlapamerpsl  BOJHBI

HATPSDKEHUT CamocTosaTenpHOoe

(celicMOB3pBIBHBIX u3ydeHue yueOHon

KoJIcOaHui) B JabHEeW 30HE 1 HaY4HO

B3pBIBA. JIUTEPATYPBI.

Ceiticmuueckoe nencTBue Brimonnenue

B3pBIBA. CkopocTa MPaKTUYECKUX JlaGopaTopHast IK-3.1

MPOJIOJIBHBIX, TIONIEPEYHBIX H 1 pabort (pemieHue pabora. HK-S.Zl

MTOBEPXHOCTHBIX BOJIH. 3ajad, KonTponbHast o
IK-3.3

[kama WHTEHCUBHOCTH MMUCBMEHHBIX paborta Ne7

CeCMUYECKUX KOJICOaHUIA. pabor u T.11.),

[MpenensHO JOIYCTUMEIE IIPETyCMOTPEHHBI

CKOpPOCTH Kose0aHuii X paboueif

TpyHTA. VYmpasnenue MPOrpaMMOit

CEHCMUYECKUM  JIeCTBUEM JTACIUTUIAHEI.

B3pbIBA.

3.9 [lelictBue  y#apHBIX

BO3IYIIHBIX BOJH B3PHIBOB

Ha OKpYXKaloIue

COOPYKESHHSI.

YnapHas BO3yIIHAs BOJIHA.

MN36piTOuHOE J1aBiIEHHE Ha

(hpoHTE yaapHOIl BOJIHBI JUIs

TPOTHIIOBOTO 3apsza. CamocTosaTenpHoe

Paspymaromee JencTBHe u3ydyeHue yueOHon

yIapHBIX BO3AYIIHBIX BOJH. 1 HAy9IHO

BeszomnacHble paccTosiHUs 1O JUTEPATYPBHI.

JIEHACTBUIO yaapHOH Brmonnenne

BO3AYIIHOH  BOJHBI  IpH MPaKTUYECKUX JlaGoparopHas K-3.1

B3pBIBE Ha 3eMHOU 356 pabort (pemieHue pabora. HK-3.21

MOBEPXHOCTH AJISl 3JaHUHM U ! 3aj1ad, KonTponbnas K-3 3‘

coopyxkennid. OrpeneneHne MMUCBMEHHBIX pabota Ne7 '

paccrosiHuii, 6€30MacHbBIX MO pabor u T.11.),

JeUCTBUIO yIapHBIX MIPETYCMOTPEHHBI

BO3JIYIIHBIX BOJIH Ha X paboueii

3acTeKICHHe npu porpamMMoin

B3pbIBAaHNU HapyXHbIX JAUCHHUIIIIUMHBI.

3aps10B u CKBa>XHHHBIX

(IIITypOBBIX ) 3apsaoB

peixnenus.  OnpeneneHue

0e301acHOr0 PacCTOSHHUS T10

JIeHCTBUIO yAapHOi

BO3IYIIHOH  BONHBI  Ha

YeI0BeKa.

Wroro no pazaeny 6 21,26

Wroro 3a cemectp 10 184,1 3a4€T,9K3aMEH

HToro no gucLUIINHE 10 184,1 3a4eT, IK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nponecce npenopaBanus JucHMILIMHBL «DPU3KMKa Pa3pyLICHUs TOPHBIX IOPOX IIPU
OypeHMM U B3pbIBAHUU» NPUMEHSIOTCS TpaJWLMOHHAS W MOIYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTUH.

[lepenaua HEOOXOAWMBIX TEOPETUYECKUX 3HAHUH M (OPMHUPOBAHHE OCHOBHBIX
npezcTaBieHuil Mo Kypey «®u3uka pa3pylieHus: FOpHbIX MOPOJ NMpU OypeHHH W B3pbIBAHUM»
IPOUCXOTUT C MCIOJIb30BAaHHEM MYJIbTHUMEAUUHOTO 000pya0BaHus (MPOEKTOpP, MHTEPAKTUBHAS
JIOCKa).

Jlekuuu MpoXoAsiT KaK B TPATUIIMOHHOHN (hopMme, Tak U B (hopMe JIEKUUH-KOHCYIbTAlUH,
IZIe TEOPETHYECKUI MaTepuall 3apaHee BBIIAETCS CTYAECHTaM JUIsl CaMOCTOSTENbHOIO U3y4eHus,
JUIs  TIOATOTOBKM BOMNPOCOB JIEKTOPY, TakKUM O0pa3oM, JIEKIUs MPOXOAMT IO THUIY
BOIIPOCBI-OTBETHI-IUCKYCCHS.

[Ipn npoBeneHMM NPAKTUYECKUX 3aHATHA HCIOIB3YIOTCA TPAJULMOHHBIA CEMHHAp,
CeMMHap-00CyKAEHUE JJOKIIAI0B, CEMUHAP-UCKYCCHSL.

B kadecTBe OLEHOYHBIX CpPEACTB Ha IPOTSHKEHUHM CEMECTpPAa HMCIOJIB3YHOTCH:
KOHTPOJIbHBIE paOOThI CTY/IEHTOB, BHICTYIUIEHUE Ha CEMUHApE, TBOPUECKHUE 3a/1aHuUs (HAlMCaHue
pedepatoB 1o 3apaHee 0003HAYCHHBIM TEMaM ).

6 YueOHO-MeTOAUUECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00yYarOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTecCTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecredeHrue TUCIUITIUHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. B3pbIBHOE pa3pylieHHe TOpHbIX opoJl. Pacuet mapaMeTpoB OypoB3phIBHBIX pabOT Ha
OTKPBITBIX TOPHBIX pa3paboTkax [DneKTpoHHbII pecypc]: yueOHoe mocobue / B.A. benun, M.T'.
I'op6onoc, P.JI. Koporkos, U.T. Kum. — Mocksa : MUCHUC, 2019. — 97 c. — Pexum goctyna:
https://e.lanbook.com/book/116910. — 3aru. ¢ sxpana ISBN 978-5-907061-09-5.

2. Kapkamanze, I'.. 3amaunuk 1o paspymieHuto ropueix mopon [Tekcr] / T'.I.

Kapkamamze. — M.: M3narensctBO MOCKOBCKOIO rocyAapCTBEHHOTO INOPHOTO YHUBEPCHUTETA,
2012.-165c. ISBN 978-5-98672-294-8.

0) lonotHuTeIBLHASI TUTEPaTypa:

1. Kapkamanze, I'.I. Mexanuueckoe paspylleHHe TOPHBIX MHOPOJ [DIEKTPOHHBIN
pecypc]: yueb. mocooue mis ByzoB / I'.I. Kapkamamze. — M.: M3marensctBO MOCKOBCKOTO
roCyJapCTBEHHOTO TOpHOro yHuBepcutera, 2004, — 222 c.: wun. — Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll_id=3284. — 3armaBue ¢ okpana ISBN
5-7418-0301-6 (B mep.).

2. Kprokos, ['"M. ®usuka pa3pymieHns TOpHBIX MOpo. pu OypeHnu u B3psiBanuu. Y.11.
Pa3zpymenue ropueix mopoxa mnpu Oypenuu. Pasnmen 1. BHenpenue 3yObeB B paspyliaemyro
nopoay. YaapHO-BpalllaTelbHbIH CIIOoco0 OypeHust [DIeKTpoHHBIN pecypc]: y4eb. mocobue /
[''M. KprokoB. — M.: U3narenscTtBO MOCKOBCKOTO IrOCYJapCTBEHHOI'O TOPHOTO YHUBEPCHUTETA,
2007. — 106 c. — Pexum mpocryma: http://e.lanbook.com/books/element.php?pll_id=3285. —
3arnasue ¢ skpana ISBN 5-7418-0313-X.

3. Yronpaukos, B.K. ®u3nka pa3pyiieHus TOpHBIX MOPOA MpU OypEHUH W B3PHIBAHUHU
[Tekcr]: yueOnoe mocobue / B.K. VYrombuukos, I1.C. CumonoB, H.B. VYronpHHKOB. —
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. HocoBay, 2005. — 114 ¢. ISBN 5-89514-643-0.

4. Jlareimes, O.I". Paspymenue ropusix nopon [Texct] / O.I'. JIatbimes. — M.



Temnorexuuk, 2007. — 672 c. ISBN 5-98457-048-3.

5. Kprokos, I''M. ®usuka paspyuieHdus TOPHBIX IMOPOJ NpH OYpeHHH W B3phIBAHUU
[Tekcr]: yueOnuk mist By3oB / I'M. KprokoB. — M.: T'opnas kuura, 2006. — T.1. — 330 c.: n.
ISBN 5-98672-024-5 (B niep.).

6. l'onuapos, C.A. Tepmuueckoe pacuipeHne B3pbIBHBIX CKBXHH Ha Kapbepax [Tekcr]
/ C.A.Tongapos. — M.: MI'TVY, 2002. — 89 c. ISBN 5-7418-0196-X.

7. Komarienko, B.W. B3peiBabie pabothl [Tekcrt]: yue6. mis By3oB / B.M. Komaienko,
B.®. Hockos, T.T. HcmamnoB — M.: Beicmas mxoma, 2007. — 439 c.: un. ISBN
978-5-06-004821-6.

8. Jmurtpuen, A.Il. Pa3pymenue ropueix mnopoa: Hayunblie mikonsl MOCKOBCKOTO
ropuoro [Tekcr] / A.Il. Amutpues. — M.: MITY, 2012. — 80 c. ISBN 5-7418-0319-9.

9. Kyry3os, b.H. Meroas! Benenus B3pbIBHBIX paboT. — Y. 1. Pa3zpymienne ropHbIX mopo
B3pbiBOM. [Tekcrt]: yueO. mns By3oB / B.H. Kyry30B. — 2-¢ usn., crep. — M.: U3narenscTBo
«lopnas kuura», «Mup ropHoil KHUTHU», M3gaTenbCcTBO MOCKOBCKOIO TOCYAApCTBEHHOTO
ropaoro yamBepcurera, 2009. — 471 c.. wun. ISBN 978-5-98672-145-3 (B mep.),
978-5-7418-0590-9.

10. Kyry3oB, b.H. Meronsl BeneHust B3pbIBHBIX paboT. — Y.2. B3pbiBHBIE paboOTHl B
rOpHOM Jiejie u rpoMbiiuieHHoCTH [Teket]: yue6. ams By3oB / B.H. Kyry3os — M.: M3natenbcTBO
«l'opHass kHura», «Mup ropHol KHuUrM», M3marenscTBO MOCKOBCKOrO IoCyAapCTBEHHOTO
ropHoro ynupepcuteTa, 2008. — 512 c.: mun. ISBN 978-5-98672-070-8, 978-5-91003-023-1,
978-5-7418-0488-9.

11. Kyry3oB, b.H. Metonbl Beaenusi B3pbeIBHBIX paboT. — Y.2. B3pbiBHBIE pabOTHI B
TOPHOM JIeJIe ¥ MPOMBIIUICHHOCTH [DIeKTpOHHBIH pecypc]: yueb. ais By3oB / B.H. Kyry3oB —
M.: UznarensctBo «l'opHasg kHura», «Mup ropHou kuHurm», M3mgarenbctBo MOCKOBCKOIO
roCyJapCcTBEHHOTO TopHOro yHuBepcutera, 2008. — 512 c.: wmn. — Pexum pnocryma:
http://e.lanbook.com/books/element.php?pll_id=1518. - 3armaBue ¢ odkpana ISBN
978-5-98672-197-2 (B miep).

12. TIpotacos, FO.U. Paszpymenue ropusix mopoxa [Tekcr] / FO.U. IIporacoB. — M.:
W3natenbctBO MOCKOBCKOTO rocyaapcTBeHHOTo TopHOoro yauBepcuteta, 2009. — 453 ¢. ISBN
978-5-98672-150-7, 978-5-7418-0596-1.

B) MeToanyeckne yKazaHus:

1. Vronbuaukos, B.K. ®usuka paspyiieHns ropHsIx nopoJ Mpu OypeHUU U B3phIBAaHUU
[Tekct]: nabopatopuslii npaktukym / B.K. Yroneaukos, I1.C. CumonoB. — Maraurtoropck: ['OY
BIIO «MI'TVY um. I'.1. Hocosay, 2005. — 38 c.

2. VYrompuukoB, B.K. Omnpenenenune B3pbpiBaeMOCTH TOpHBIX mopon [Tekcrt]:
METOJIUYECKHe yKaszaHus K JjaboparopHoit padore / B.K. VYrompuukos, I1.C. CumoHOB. —
Marnutoropck: 'OY BITIO «MI'TY», 2008. - 10 c.

3. Cumonos, II.C. Paspymenue ropusix mopoxa mpu ynape [Tekcr]: meroanmdeckue
yka3zaHus k nadoparopHoii padore / I[1.C. Cumonos, B.K. YronapaukoB. — Marauroropck: [OY
BITO «MI'TVY», 2010. - 15c.

4. Cumonos, II.C. OmnpeneneHue moka3aTeiss MPOCTPEIUBAEMOCTH TOPHBIX MOPO/I.
[Tekcr]: MmeTomnueckue ykazanus K tadopatoproit padore / [1.C. Cumonos, B.K. YronsHuKOB. —
Marnutoropck: U3n-so MaruuTtoropek. roc. Texs. yu-ta um. I'.1. Hocosa, 2011. - 10 c.

5. Cumonos, II.C. BausHue 4yucia OTKPBITBIX IMOBEpPXHOCTEW Ha 3PPEKTUBHOCTD
nevicTBus B3pbiBa [ Tekct]: MeToauueckue ykazaHus K adoparopHoit padore / [1.C. CumoHOB. —
MarnuToropck: M3a-Bo Marauroropck. roc. Texs. yu-ta uM. [.1. Hocoga, 2013. - 12 c.

6. Cumonos, I1.C. Usyuenue neiictBusi 3apsnoB BbiOpoca [Tekct]|: meromudeckue
ykazaHus K jgabopartoproii padore / I1.C. CumonoB. — Maruutoropck: M3a-Bo MarHuToropek.
roc. TexH. yH-ta uM. [.11. Hocosa, 2013. —15c.

7. CumoHoB, [1.C. B3priBanue TpenmHOBATHIX U HAPYIIEHHBIX MACCHBOB TOPHBIX



nopon [Tekcr]: wmeromuueckue ykazanusi k JabopatopHoit pabGore / I1.C. CumoHOB.
MarnuToropck: M3a-Bo Marautoropck. roc. Texs. yu-ta uM. [.1. Hocoga, 2014. — 20 c.

8. Mamsipos, W.I1. Usydyenne kmaccudukamnuii ropHsix mopona [TekcT]: meroauueckue
yKkasaHus K jaboparopuoit pabore / W.II. Manspos, B.K. Yromeuukos, I1.C. CumoHoB. —
Marnutoropck: MI'TY, 1998. — 21 c.

r) [IporpammHoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaumeHnoBanue .

0o Ne norosopa Cpok JeiCTBHS JINICH3UH
MS Gffice 2007 |, 135 o1 17.09.2007 GecepouHo
Professional
7Zip CBOOOTHO 0eccpouHO
MathCAD v.15

. J1-1662-13 oT
Edl_JcatI(_)n 29 11.2013 OeccpouHo
University
Autodesk
AutoCad 2011 [K-526-11 ot 22.11.2011 OeccpouHo
Master Suite
ACKOH
Konmmac 3D 5.16 J-261-17 o1 16.03.2017 0eccpovHO
FAR Manager [cBo601HO 06eccpouHO
Linux Calculate |cBo6oaHO 0ecCpoUHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca Cchuika
ApxuB HAYYHBIX KypHAIIOB
«HanmoHanbHbII https://archive.neicon.ru/xmlui/
AJIEKTPOHHO-UH()OPMAITMOHHBIHA
MexnyHaponHas — pedepaTuBHas U
MOJNHOTEKCTOBas ~ crpaBouHas  Oasalhttps://www.nature.com/siteindex

JAHHBIX HAYYHBIX M3JaHui  «Springer
MG)K,Z[YHapO,[[HaSI 6338. ITIOJIHOTEKCTOBBIX
ypHaoB Springer Journals

http://link.springer.com/

ouonumoreka. Karamoru

VYHuBepcurerckas nH(bOpMalMOHHAS T .

cncrena POCCIS https://uisrussia.msu.ru

(DellepaJ'ILHLII/I O6pa3OBaTCJ'IBHBII/I nopraja http://ecsocman.hse.ru/

— OKOHOMMKA. CoInmonorus.

DNEeKTPOHHBIE  pecypchl  OMOIMOTEKH ) . 5 _
MLTY 1. T 1. Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru
Poccuiickas l'ocynapcrBennas

https://www.rsl.ru/ru/4readers/catalogues/

denepanpHOE

HHCTUTYT

roCy/1apCTBEHHOE

OropKeTHOE yupexaeHue «DeaeparbHbIN

IPOMBITIICHHOM

URL: http://www1.fips.ru/

Wudopmannonnas cucrema - Eaunoe
OKHO _JI0CTyna K HMH(OPMAaLMOHHBIM

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

ITouckoBas cucrema Axamemus Google
(Google Scholar)

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




HanwmonansHast nH(})OpPMaAITMOHHO-aHATUTUYECKAS
cucreMa — POCCUIICKMI MHIIEKC HAyYHOTO LIUTHUPOBAHUS
(PUHIL)
DnexkTpoHHas 6a3a nmepuoanveckux miganuii East View
Information Services, OO0 «MIBUCy

9 MaTepHaJIbHO-TEXHHUYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIsl)

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

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecrieueHNe JUCIUTUINHBI BKITIOYACT:

1. YueGHble ayquTopun Ui NPOBEASHHS 3aHATHH JIEKIIUOHHOTO THIIA.

- MynbTumenuitHbIe CpeICTBa XPaHEHUs, IEpeaayy U PeACTaBICHU HHPOpMAIIH.

2. YdeOHas ayTuTOpHS IS IPOBEACHUS J1A0OPAaTOPHBIX PadoT.

- DJIEKTPOUMITYJIbCHAS CTAHIIMSL.

- B3pbIBHas kamepa.

- Komep ¢ mamatorim rpy3zom maccoit 10 u 2 kr.

- O6opyoBaHUE IS CYIIKH.

- Bubpoananmzarop nopraruBHslii «Bubpan-3.0».

- Yibtpa3BykoBoii mpubop «Ilymscap-1.2».

- Becrsl mabopaTopHble ¢ morpenrHocTho B3BemmBanus He 6onee 0,01 ¢

- HaGopwr cur.

- I3mepuTenbHbI HHCTPYMEHT.

- MakeTbl cpecTB MHULIUUPOBAHMUS.

- ®oTo- BUACOANIIApaTypa.

3. YuyeOHble ayAUTOpUHM [UIs NPOBEIEHHS MNPAKTUYECKUX 3aHATUH, IPYIIOBBIX U
MHAUBUAYaJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI M IPOMEXKYTOUHOM aTTECTAlUHU.

- MynbTumenuitHble cpe/ICTBa XpaHEeHUs, Iepeaayy U MpeCTaBIeHUs HHPOpMAIUH.

- Kommnekc TecTOBBIX 3aJaHUM AJs TNPOBEINCHUS NPOMEKYTOUHBIX U PYOEKHBIX
KOHTPOJIEH.

4. IlomemieHust AJ11 CaMOCTOATENBbHOM pabOThl 00YyUYaIOLIMXCS: KOMIIBIOTEPHBIE KIIACCHI;
YUTaJIbHBIE 3aJ1bl ONOJINOTEKH.

- Tlepconansubie KoMmbioTepsl ¢ makerom MS Office, Mathcad, Autodesk Autocad,
Kommac, BBIXOJIOM B WNHuTreprer 51 c JIOCTYIIOM B JJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

5. Ilomemenue st XpaHeHUS M NPODUIAKTUYECKOrO OOCTYKHBaHUS Y4eOHOTO
000py10BaHUS.

- Ixadpr pans  XpaHeHUs  y4eOHO-METOAMYECKOM JOKYMEHTaluu, Y4eOHOro

AR AwmsrrAanarrrra vr xerAalRrra yramraorrr v rraanreTe



IIpunoxenne 1
Y4eOHO-MeTOAMYECKOE O0ecTedyeHHe CAMOCTOSATEIbHOM PadoThl 00y4YaArOINXCSI

CamocrosiTenbpHast padoTa CTyICHTOB B X0/I€ ayJAMTOPHBIX 3aHSITUNA OCYILECTBIISCTCS MO
KOHTPOJIEM IPETIOIaBaTellsl B BUJIE IKCIIPECC-0MPOCa, 00CYKICHUS JOKIAI0B U JUCKYCCHMA.
BHeaynuropHas caMmocTosiTeNibHasi paboTa CTYACHTOB OCYIIECTBIISIETCS B BUJIC YTCHUS C
popabOTKOI MaTepualia M MOATOTOBKH K 3alIUTE MPAKTUYECKUX U J1a00PaTOPHBIX padoT.

Hepeqem, TEM JJIA IIOATOTOBKH K CCMHUHAPCKUM 3aHATUAM

Ha npakmu4ecKux (cethapCKux) 3ansamunax CTYJACHTHI 1OJIZKHbBI OBITH TOTOBBI JACJIaTh
KOPOTKHUEC COO6I.H€HI/I$I I10 TEMC CEMHUHAapa U y4aCTBOBaTh B 060y>KI[eHI/IHX, pe€maroT 3agavu,
MMPEAJIOKCHHBIC MIPLCIIOAaBaTCIIEM, U IIPEACTABIIAIIOT PE3YJIbTAThI pACUCTOB HAa IIPOBCPKY.

IInan CCMHHApPOB U CIIMCOK H606XOﬂHMOﬁ JIATCPATYPBI BBIAACTCA CTYACHTAM 3apaHEC — Ha
IICPBOM 3aHATHH.

Ilpakmuueckan paboma (cemunap) Nel. CBoiicTBa N CTPOeHHME TOPHBIX OPOJ, BIUSIIOLIHE
Ha 3()peKTUBHOCTH X Pa3pylIeHUs1 NPU OYpeHUH U B3PbIBAHUU.

Ilnan:

CrpoeHune ropHbIX OPOA: MUKPOCKOIMMUYECKOE, MAKPOCKOITUNYECKOE U CYIIEPMaKPOCKOIMUYECKOE.
[TonsiTvie 0 MOPOJHOM MaccuBe M MaclITabHOM 3¢ dekre. BiausHue Gpusnko-reXHI4eCKux
CBOMCTB rOpHBIX OPOJI Ha MpoIiecchl OypeHus U B3pbIBaHUs. BypUMOCTb 1 B3pbIBa€MOCTH
TOPHBIX MOPOJ.

Ilpakmuueckan paboma (cemunap) Ne2. BHyTpeHHSISA CTPYKTYPa M IPOYHOCTH FOPHBIX
nopona.

Ilnan:
HOHSITI/Ie (0] noponax KakK O cpeﬂ;ax KBaSI/IHerepBIBHBIX, KBaSI/IO,ZIHOpO)IHI)IX )41 KBaSI/II/I3OTp0HHBIX.

CuJibl CBSI3U M BHYTPEHHSISI CTPYKTYpa TOpHBIX nopoa. PaboTa nedopmariuu ropHoi mOpOIb.
Teoperuueckasi MPOYHOCTH TBEPABIX Tel ((pu3nueckas npupoia NpoyHoCcTH). JledexTs
KPUCTAJTINYECKON CTPYKTYPHI.

Ilpakmuueckan paooma (cemunap) Ne3. Teopuu NPOYHOCTH.
ITnan:

OcHOBHBIE TEXHUYECKHE KPUTEPUHU IPOYHOCTH TBEPBIX Tell. Teopus npounoctu Mopa. [lacnopr
MIPOYHOCTH TOPHBIX OpOo. Teopusi XpynKoro paspyuieHus (Teopus tpemuH ['puddurca).
Kunernueckas (TepmodiykryaninoHHas) Teopus npouHoctu. CTatuyeckas U JMHaAMHUYeCKast
IIPOYHOCTD.



Ilpakmuueckan paooma (cemunap) Ne4. Knaccupukauus u o01asi XapakTepucTUKA
croco0oB OypeHus.

ITnan:

OcCHOBHBIE CBeJICHUS O OypEHHUH IIITYPOB ¥ CKBaXUH. bypeHne HeTSHBIX U Ta30BBIX CKBAXKHH.
Kpartkast uctopust pa3Butus 0ypoBbix padboT. bypenue B kocmoce. Hayunoe Oypenue
CBEPXTIIYOOKHX CKBaKWH. [Ipon3BoanTEIEHOCTE OypOBO MamMHbI. MeXaHn4eckasi CKOpOCTh
Oypennst. Knaccudukanus crnoco6oB OypeHusi. XapakTep Harpy>XeHUs U Pa3pyIICHUS TOPHBIX
opoJ1 3yObsiMU OYPOBBIX HHCTPYMEHTOB. 3aKOHOMEPHOCTH YAaJICHUS IIJIaMa U3 IIIyPOB U
CKBKUH PA3IMYHBIMU criocoO0amu. TexHomornu BeeHus OypoBbIX padoT.
TeXHUKO-DKOHOMUYECKHUE IMapaMeTphbl OypOBBIX padoT.

Ilpakmuueckasa padoma (cemunap) Ne5. MexaHu3M pa3pyuieHus1 IOPOJbI IPH YAAPHOM
OypeHuu.

IInan:

Y napHbie criocoObl OypeHHsl IITypoB. Y JapHO-KaHATHOE OypeHHe CKBaXKUH. MeXaHu3M U
3aKOHOMEPHOCTH pa3pyLICHUs MOPOIbI IPH yAapHOM OypeHuH. PexnuMHbIe mapaMeTpsl U UX
BJIIMSTHUE HA MPOLIECC pa3pyLICHUsI TOPHBIX MOPOJ IPH YAAPHOM OypEeHUU MTHEBMATHYECKUMU
nepdoparopamu. ONTUMaIBHBIE PEKUMBI OypeHHS. 3aBUCUMOCTh CKOPOCTH OypeHHUs OT CBONCTB
MOPOJI, PEKUMHBIX ITAPAMETPOB M TEOMETPUUECKUX MapaMeTPOB 000PYI0BAHUS.

Ilpakmuueckan paboma (cemunap) Ne6. MexaHu3m pa3pyluieHHs MOPOAbI IPH
BpalIATeJIbHOM OypeHHuH.

IInan:

BpamarensHoe OypeHue mypoB U CKBaXMH. MeXaHNU3M U OCHOBHbIE 3aKOHOMEPHOCTH
paspyleHHs TOPOo/Ibl IPU BpalaTeabHOM OypeHuH. PexxruMHbIe mapaMeTpsl U UX BIUSHHE Ha
npoliecc pa3pyLIeHNs TOPHBIX MOPOJ MU BpamareabHoM OypeHrn. ONTUMalIbHbBIE PEXKUMBI
OypeHusi. 3aBUCUMOCTb CKOPOCTH OypeHHsI OT CBOICTB MOPO/I, PEXKUMHBIX [TaPaMETPOB U
reOMETPUUECKUX MapaMeTpOB 000PYL0BaHHMS.

Ilpakmuueckasa padoma (cemunap) Ne7. MexaHu3M pa3pylieHUs1 IOPOJAbI NIPH
yAapHO-BpallaTeJIbHOM OypeHum.

[Tnau:

PaspyiiieHne ropHbIX MOPOI MPH yAapHO-BpaIaTeIbHOM OypeHHH. PeKHUMHBIC TapaMeTpbl U UX
BJIMSIHUE HA MPOIIECC Pa3pyIICHUsI TOPHBIX MOPO/I IIPH yIapHO-BpaIlaTeIbHOM OypeHHH
HOTPYXHBIMHU THEBMOYIapHUKaMu. ONTHMAIIbHBIC PEXKUMbI OypeHHsl. 3aBUCUMOCTh CKOPOCTH
OypeHust OT CBOMCTB MOPO/JI, PSKUMHBIX TAPAMETPOB M FEOMETPUUCCKUX MTapaMeTPOB
000pyIoBaHU.



Ilpakmuueckasa paboma (cemunap) Ne8. MexaHU3M pa3pylieHUsI TOPObI MPH
BpalaTeIbHO-YAapPHOM OypeHHH.

ITnan:

MexaHnu3M pa3pylieHus Mopo Ikl IPU BpaIlaTeIbHO-YAapHOM OypeHun. PexrMHbIe napaMeTpsl 1
UX BIIMSIHUE Ha MPOLIECC Pa3pyLICHUs TOPHBIX MOPOJ MPU BpalllaTelbHO-yIapHOM OYpEeHHH.
OnTumanbHbIe pexXUMbl OypeHHs. 3aBUCUMOCTh CKOPOCTH OypeHHs OT CBOICTB MOPO/I,
PEKHUMHBIX [TAPaMETPOB U FEOMETPUUECKUX MapaMeTPOB 000PYIOBAHUSI.

Ilpakmuueckasa paboma (cemunap) No9. Mexanusm pa3pyuieHus IOPO/bl NPHU MAPOIIEYHOM
OypeHuu.

Ilnan:

Hlapomeuynoe OypeHne CKBaXHH. MeXaHU3M pa3pylIeHHs TOPOJI TIPH IAPOIIEYHOM OypPEHHH.
PexxumHBIe mapaMeTpsl U UX BIUSHUE HA MIPOLIECC PA3pyILIECHUs OPOJL IIPH IAPOIIEYHOM
Oypenuu. OnTuManbHbIE pEXXUMbI OypeHUsl. 3aBUCUMOCTb CKOPOCTH OypeHUs OT CBOMCTB MOPOJ,
PEKUMHBIX ITAPAMETPOB M TEOMETPHUECKUX MTAPaMETPOB 000PYIOBAHHUS.

Ilpakmuueckana paboma (cemunap) Nel(. Mexanusm pa3pylieHHs1 TOPOABLI IPH
TePpMHYECKOM M B3PbIBHOM OypeHHH.

IInan:

Henocratkn Mexannueckux crnoco0oB Oypenus. Tepmuueckoe pa3pylieHre TOpPHbIX MOPOA
BBICOKOTEMIIEPATYPHBIMH ra30BBIMH U TUIa3MEHHBIMU cTpysiMH. KoMOnHUpOBaHHbIE CLIOCOOBI
paspyuenus npu 6ypeHuu. BapbiBHOe OypeHue: aMmiynbHOe U cTpyiiHoe. Bypenue
AJIEKTPOMAarHUTHBIM U3iydyeHueM. Crocod ruipaBiandecKkoro OTAeNIeHUs OPOIbl OT MaccHBa.



JlabopaTopHble padoThl BBITIOJIHSIIOTCS OpUraaoil B coctaBe 2-4 cryaeHTta. OTder mo
nabopatopHoit pabore opopMIIeTCss KaXKIABIM CTYICHTOM UHANBUAYAILHO B OTACILHOM
TETPAJKE.

Jis nomycka K 1abopaTtopHOii paboTe CTYyIEHTHI T0JKHBI 0(DOPMUTH KOHCIIEKT COJICPIKAIIHUIL:
MOJTHOE HAUMEHOBaHUE pabOTBhI, 1EJIb PA0OTHI, TEOPETHUECKYIO YaCTh, BKIIOYAIOLIYIO
OTIpeIeNIeHNs], CYITHOCTh M CXeMY SKCIIEPUMEHTa, OCHOBHBIE pacueTHbIE (POPMYIIBL.

PesynbTarel nu3mepeHuii, opOopMIISFOTCS B BHJI€ TAOIUIIBI, CTPOSTCS HEOOXOAUMEBIE TpauKu 1
JieNlaeTcsl BBIBOJ C YKa3aHHEM OKOHYATEIbHOTO PE3YyiIbTaTa U TOYHOCTH €r0 OMPEIeICHHSL.

[To 3aBepiIeHNH SKCIIEPUMEHTAILHOM YaCTH OMH SK3eMIUIsIp (Ha Opuraay) 1abopaTopHOro
JIMCTKA, COAEPIKAIETO CBEACHHUS O TPYIIE, NCIOTHUTENSIX, HA3BAaHUU PpaOOTHI M TAOIUILY C
OTBITHBIMU JJAHHBIMU, CJIAETCSI PEI0/1aBaTENIO.

Ha nocnenyromux 1a00paTOPHBIX 3aHATHIX 110 IEPBOMY TPEOOBAHHIO MPETIOIaBaTENs
naboparopHas paboTa oJKHA OBITH 3alIHIICHA.

Jlabopamopnas paboma Nel. Onpenenenue B3pbIBA€MOCTH FOPHBIX NMOPO/I.
Llenb paboOTHI — M3yYEHNE KPUTEPUEB U METOIOB OIPEICIICHUS B3PHIBAEMOCTH TOPHBIX MTOPO/I.
[lepeueHsr peKOMEHYEeMOMN JTUTEPATYPHI:

1. YroneaukoB B.K., Cumonos I1.C. Onpenenenre B3pbIBA€MOCTH TOPHBIX TTOPOJI:
Mertonnueckue ykazanus. — Marauroropcek: 'OY BIIO «MI'TY um. I'"'1. Hocoay, 2008. — 12 c.

2. Manspos, W.I1. 3yuenue knaccudukaiuii ropasix nopoa [Tekcr]: MeToguueckue yKazaHus K
nabopatopHoit padote / .I1. Mansapos, B.K. Yronsaukos, I1.C. CumoHoOB. — MarauToropck:
MITY, 1998. -21c.

Jlabopamopnas paboma Ne2. Pa3pyuieHne ropHbIX OPOJ NPHU yaape.

I_[CJ'IB pa6OTBI — U3YYCHUC XAPAKTCPUCTUK PA3PYIIAECMOCTHU I'OPHBIX TOPOJ JTMHAMUYCCKUMU
Harpy3kaMum 1 METOA0B UX ONPCACIICHUA.

[lepeueHs peKOMEHIyeMOi TUTEPaTypHI:

1. Cumonos I1.C., Cumonos I1.C. Pazpymenue ropHeix nopof npu yaape. Meronuueckue
ykaszanus — Marauroropck: MI'TY, 2010. — 16 c.

2. JlarpimieB O.I'. @u3uka npoiieccoB pa3pyuieHust TopHbIX nopoA. Yacte 1. — ExkatepunOypr:
N3n-so YITTA, 2000. — 82 c.

Jlabopamopnasn paooma Ne3. 3ydeHue AeiicTBUS B3pbIBa B MacCHBeE.



Llenb paboThl — U3yueHHE IEHCTBUS B3phIBA 3apsA/ia B3PHIBUATHIX BEIIECTB IIPH U3MEHEHHUH
[TYOUHBI 3a7105KEHHUS 3apsi/ia MOCTOSTHHOM MacChl WU IIPU U3MEHEHUU MACCHI 3apsijia npu
W3MEHEHUU TITyOHUHBI 3aJI0KCHUS.

[lepeueHb pekOMEHAYEeMOMN JTUTEPATYPHI:

Yronsuukos, B.K. ®usuka paspyiieHust TOPHBIX TOPOJ IPH OypeHuy U B3pbiBanuu [Tekcr]:
nabopartopHubiii mpakTukyM / B.K. Yronsaukos, [1.C. CumonoB. — Maruurtoropck: 'OY BIIO
«MI'TY um. I'.11. HocoBay, 2005. — 38 c.

Jlabopamopnas paboma Ned. Binsinue 4ncjia OTKPbITHIX OBEPXHOCTEH HA 3(PPeKTUBHOCTH
NefcTBUS B3PbIBA

I_[eJ'IB pa6OTI>I — U3YUYCHUC BIMAHUSA YUCIIAa OTKPBITBIX HOBerHOCTeﬁ Ha 3(1)(1)6KTI/IBHOCTI> HeﬁCTBHH
B3phbIBa.

[lepeueHsb peKOMEHYyEeMOMN JTUTEPATYPHI:

Cumonos, I1.C. BiusiHue 9yucia OTKPBITHIX MMOBEPXHOCTEH Ha 3 (HEKTUBHOCTH JICHCTBHS B3phIBA
[Tekcr]: meTonnueckue ykazanus k madbopatopuoit padore / I1.C. CuMOHOB. — MarHMuTOropeK:
N3 n-Bo Marauroropck. roc. Texs. yu-ta um. [.11. Hocosa, 2013. - 12 c.

Jlabopamopuasa paooma Ne5. U3ydyenue B3aumMo/ieiicTBUs 3apsi/ioB

HCJ'IB pa6OTBI — U3YYCHUC BJINAHNA COBMCECTHOI'O JEHCTBUSA 3apsA 0B Ha 00BeM B3pBIBaeMOﬁ
Mopoanbl, B 3aBUCUMOCTHU OT PACCTOAHUA MCIKIAY HUMHU.

[TepeueHp peKOMEHIYyEMOM INTEPATYPHI:

VYrosnpuukos, B.K. ®usuka pa3pyieHus TOPHBIX MOPOJ NpH OypeHuu u B3pbiBanuu [Tekct]:
nabopatopuslif mpaktukym / B.K. Yroneuukos, I1.C. CumonoB. — Marautoropcek: 'OY BITIO
«MI'TY um. I'"'1. HocoBay, 2005. — 38 c.

Jlabopamopnas paooma Ne6. U3yyeHue KOHCTPYKIMU 3apsiia (30HbI APOOIeHUSsI PH
B3pbIBe)

[{enb paboThl — U3yYEHHE METO/I0B PETYIUPOBAHUS IPOOJIEHUS TOPHBIX TOPO B3PHIBOM,
KOHCTPYKIUU 3apsiia U BIMSHUS pacCPeOTOUEHHUS 3apsA0B Ha CTENEHb IPOOIICHHUS.

[TepeueHb peKOMEHIyeMOil TUTEPaTypHI:

VYronsaukoB, B.K. ®usuka pa3pymieHus FOpHBIX MOPO/I Ipu OypeHuu u B3pbiBaHuu [TekcT]:
nabopatopubiii mpaktukyM / B.K. Yronsaukos, [1.C. CumonoB. — Maruaurtoropck: 'OY BITIO
«MI'TY um. .. HocoBay, 2005. — 38 c.

Jlabopamopnana paboma Nel. Onpenenenne noka3areys NpocTPeJMBaeMOCTH TOPHBIX OPOJ



Llenb paboThl — U3yueHNE MEXaHU3MA JCHCTBHS B3pbIBA B IUIOTHBIX TOPHBIX MTOPOAAX,
OTIpeieNIeHue TTOKa3aTellsi IPOCTPETUBAEMOCTH U O0JIACTH €r0 IPUMEHEHUSI.

[lepeueHs pekOMeHIyeMOil TUTEPaTyphI:

VYronbaukoB B.K., Cumonos I1.C. Onpeaenenue nokasaressi IpoCTPEIUBAEMOCTH TOPHBIX
nopoa. Meronuueckue ykazanus — Marautoropek: MI'TY, 2011. — 10 c.

Jlabopamopnasn paoboma Ne8. 3yueHue aeiicTBHUs 3apsi/ioB BbIOpoca

Llenb paboOThI — M3yYEHHUE 3aKOHOB pacIpe/IeICeHUs TPAaHYJIIOMETPHUECKOT0 COCTaBa
pa3pyLIEHHBIX TOPO/I.

[lepeueHsb peKOMEHYEMOMN JTUTEPATYPHI:

CumoHnos, I1.C. U3yuenue aeiictBus 3apsaaoB BeiOpoca [TekcT]: MeToquueckue yka3aHust K
naboparopnoii padore / I1.C. CumonoB. — Marauroropck: M31-80 MarHutoropck. roc. TexH.
ya-ta uM. [.11. Hocoga, 2013. — 15 c.

Jlabopamopnas paboma Ne9. B3pbiBaHMe TPEIIMHOBATHIX U HAPYILIEHHBIX FTOPHBIX MOPO/

[{enb paboThl — U3yueHHE MEXaHU3Ma AEMCTBUSI B3pbIBaA 3aps10B B3PbIBUATHIX BEILIECTB B
TPEILIMHOBATOM MAaCCUBE U METOJIOB YIIPABIICHUs DHEPIUEH B3PbIBA UCIIOJIB3YEMBIX IIPU
B3PBIBAHUM B TPELIUMHOBATHIX MACCUBAX.

[TepeueHb peKOMEHIyeMO TUTEPATypHI:

CumoHnoB, [1.C. B3pbiBanue TPEIMHOBATHIX U HAPYIICHHBIX MAaCCUBOB TOPHBIX opoj [TekcT]:
MeTouYecKe yKkazanus k jadoparopHoit padore / I1.C. CumonoB. Marauroropck: 13a-Bo
Marnuroropck. roc. TexH. yH-ta uM. I'.11. Hocoga, 2014. — 20 c.

IIpunoxenne 2
OueHoYHbIE CpeACTBA A/l POBEJICHUA IPOMEKYTOYHON aTTeCTaAalMU
a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA [1JIsl IPOBEACHHUSA
MPOMEKYTOYHOM ATTECTALMHU:

Kon
uHau | Haukatop OCTHXKEHHS
OneHouHsble CpeacTBa
KaTo KOMIIETEHINH
pa

ITK-3: CniocoOeH pa3pabaTeiBaTh U JOBOJIUTH /IO UCITOJIHUTEIICH HAPSIIBI M 3aJIaHUS Ha
BBITMIOJIHEHHE OypPOB3PBIBHBIX PabOT, OCYIIECTBIISATH KOHTPOJIb KauecTBa paboT 1 0OecreunBaTh
IPaBUIBHOCTD BBIMOJIHEHUS UX UCIIOJHUTEISIMU, COCTABIATh IPa)uKH B3pBIBHBIX paboT U
NEPCIEKTUBHBIE IIJIAHbI, THCTPYKLIMHU, CMETHI, 3asIBKM Ha MalllMHbI U 000pYyJOBaHUE, 3aMOJIHAT
HEO0XO0/IMMBbIE OTYETHBIE JOKYMEHTBI B COOTBETCTBHH C YCTAHOBJIEHHBIMU (hOpMaMHU

Crnoco6en mnanupoBath U | [lepeyeHb TeM M 3aaHMii 1)1 MOATOTOBKH K K3aMeHY
ITK- OpraHH30BBIBATH 1. TlonsiTHE O TOPOJHOM MacCHMBE H MAaCIITAOHOM

addexre.




Kon

uHau | aaukatop AOCTHKEHHS
OueHouHble CpeCTBa
KaTro KOMIIETEHIINH
pa
3.1 |mpomsBoacTBO B3pbIBHBIX | 2. CBOWCTBAa U CTPOCHHE TOPHBIX TOPOJ, BIMSIOIIME HA
paGoT, B TOM 4HCIe 3O PEKTUBHOCTD HMX pa3pylICHUS TpU OypeHHH |
MAacCOBBIX B3pBIBOB, Ha B3pbIBaHHH.
[OPHBIX  IIpEIIPEATHAX, 3. BypumocTb 1 B3pbIBaeMOCTh FOpHBIX MopoJ. Kpurepuu
Y METOJIbI OIICHKH.
OOBEKTaX CTPOHTENBCTBAMN | 4 Cyryrey crsism 1 BHYTPEHHSSI CTPYKTYpa TOPHBIX MOPO/I.
PCKOHCTPYKIWH, HIPH | 5. Pabora medopmaiiiu TOPHOI TTOPO/IBI.
HeTe- M Ta3omo0bIvE, | 6. Teopernyeckas IPOYHOCTh TBEPABIX Tel ((u3myeckas
ceiicMopasBeke pHUPOJa IPOYHOCTH).
7. JleheKTbl KpUCTATUIMUECKON CTPYKTYPHI.
8. Kpurepuu npoyHOCTH TBEPIBIX TEIN.
9. Teopus npounoctu Mopa.
10. IMacnmopT mpOYHOCTH TOPHBIX MOPOI.
11. Teopuss Xxpymkoro paspyuieHus (Teopusi TpEIIUH
I'puddurca).
12. Kunetnueckass  (TepMOQIyKTyallMOHHAs1)  TEOpHUs
MPOYHOCTH.
13. Cratuueckasi U IMHaMUYecKasi POYHOCTb.
14. Ucropus pa3BuTusi 0ypoBbIX padoT.
15. BypeHue HeTSAHBIX U Ta30BBIX CKBAXKHUH.
16. I[Tpon3BOIUTENHFHOCTH OypoBoit MAalINHBI.
MexaHnueckasi CKOpOCTb OypeHHUs.
17. XapakTep HarpyxeHusi U pa3pylleHus TOPHBIX MOPOJ
3yObsMHU OYpOBBIX MHCTPYMEHTOB.
18. Kitaccudukanust 1 oOmasi XxapakTepuCTHKa CIOCOO0B
OypeHUs CKBa)KUH.
19. Mexanu3m pa3pymieHHss TOPOABI TpU  YIAPHOM
OypeHun. PexxumHble mapameTpbl M UX BIUSHHE Ha
MpOIIeCC Pa3pyLICHUS TOPHBIX TTOPOJI.
20. MexaHu3M pa3pylieHUs] MOpOJbl MPH BpalareIbHOM
OypeHun. PexxumHBIE TlapamMeTpbl W WX BIMSHHE Ha
MpoIeCcC Pa3pyLIeHUs TOPHBIX TOPOJ.
21. MexaHu3m paspymeHus TIOPOJTBI npu
yJIapHO-BpalaTensHOM OypeHun. bypenue ckBaxuH Ha
Kapbepax MOrpy>KHBIMU ITHEBMOYIapHUKAMH.
22. Mexanusm paspyieHus HOPOJIbI npu
BpamaTeIbHO-yJapHOM OypeHuH. PexumHbIC
napaMeTpsl M MX BIMSHUHE Ha MPOLECC Pa3pyLICHHS
TOPHBIX TIOPOJI.
23.bypeHne  B3pBIBHBIX ~ CKBOXHMH Ha  Kapbepax
[IapOIICYHBIMU J0J0TaMH. PeXMMHBIE TTapaMeTphl U UX
BJIMSIHME Ha MPOILECC Pa3pyLICHNUs TOPHBIX TOPOJ.
24. OrueBoe OypeHue CKBOKHH Ha Kapbhepax.
25. B3poiBHOE OypeHHe CKBaXKUH.

IlepeyeHb TeM M 3aJaHUM AJI51 MOATOTOBKHU K 3a4eTy

1.
2.

Krnaccudukanus 3apsa0B B3pbIBYaThIX BEILIECTB.
Boponka B3pbiBa. OJIE€MEHThI BOPOHKH  B3pbIBa.




Kon

UHIU

KaTo
pa

Nupukatop J0CTHXKEHUS
KOMIIETEHITNH

OueHouHble CpeCTBa

w

10.

11

12.

13.

14

15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

ITokaszaTens nelCcTBUSA B3phIBA.

30HBI JEHCTBUS B3pbIBA B TOPHBIX MOPOJAX.
Kamydnernsrit B3pBbIB. [Tokazarens
IIPOCTPEINBAEMOCTH.

OcHoBHBIE pa3zpymaromue (akTopsl IpU B3PHIBHOM
Harpy>K€HUU MacCHBa.

®du3uka npouecca pa3pyLieHusi MAacCUBa FOPHBIX MOPOJL
B3pPBIBOM OJIMHOYHOTO 3apsia (IpyHTOBBIE, MOPUCTHIE
MAaCCHUBBI).

duszuka npouecca pa3pyLieHuss MacCUBa TOPHBIX MOPOJ
B3PbIBOM OJIMHOYHOIO 3apsiia (CKaJbHbIE MOHOJIUTHBIE
MacCHBBI TOPHBIX [TOPOJT).

®du3uKa nporecca pa3pyLieHusi MacCUBa TOPHBIX MOPOJT
B3pBIBOM  OJMHOYHOro 3apsga BB (ckambHble
TPELMHOBATHIE MACCHUBBI).

30HBI pEryJInpyeMoro U IIPaKTUYECKH
HEPEryJIUpyeMOro ApoOIeHusI.

3aKOHOMEPHOCTH pa3pyLICHMsI TOPHBIX IIOPOJ] B3PbIBOM
B 30HE HEPETYINPYEMOT0 JPOOIEHUS.

.Ilpouecc paspymeHus noOpoJ NpU MTHOBEHHOM

B3pbIBAHUU HECKOJIBKUX 3apPsI/10B.
IIponecc  paspymieHHs  TOpHBIX ~ IOpOX  IIpH
KOpoTKo3aMmeyieHHOM B3pbiBaHuM (K3B). ®dusnueckuii
cmbica K3B. OcHOBHBIE THTIIOTESBI.

B3peiBanue npu mNpoBeACHUM TpaHIIEH Ha 3€MHOU
MTOBEPXHOCTH.

. B3pI)IBaHI/Ie npru MmpoxXoAKE IMOA3CMHBIX TOPHBIX

BBIPabOTOK.
B3peiBanue Ha NOANOPHYIO CTEHKY. bamaHc sHepruu
IIpU B3pHIBE.
[Iponiecc paspymeHus MOpPOX B3PBIBOM HAPYKHOTO
3apsna. KyMynsaTuBHoOe eiicTBUE B3phIBa.
OO01re NpUHLKITBI pacyeTa COCPeI0TOUEHHBIX 3apsiioB
PBIXJICHUS.
OOmue OpUHLMIIBI  pacyera  pa3pyLIUTENbHOTO
JIeMCTBUS COCPEIOTOYCHHBIX 3apsJI0B BEIOpOCa.
OOmue OpUHLMIIBI  pacdyeTa  pa3pyLIUTEIBHOIO
JENCTBUS YIJIMHEHHBIX 3apsi/I0B.
CelicmMuueckoe JIeliCTBHE B3phIBa.
[Ikana THTEHCUBHOCTH CEHCMUYECKUX KOJIeOaHUH.
[IpenenbHO  MOMYCTHUMBIE  CKOPOCTH  KOJI€OAHMIA
TpYHTA.
VYnpaBieHue ceiCMUYECKUM JIEHCTBUEM B3pbIBA.
JleiicTBHE yNapHBIX BO3AYIIHBIX BOJIH B3pPBIBOB Ha
OKPY’KaIOIIHE COOPYKEHUSI.




Kon

uHu | MIHAMKATOp TOCTHXKEHUS
OueHouHble CpeCTBa
KaTo KOMIIETEHIIUU
pa
OcymectBiisier KOHTpoJib | TecT AJisl MOATOTOBKYU K KOHTPOJIbHOM padore Nel
KauyeCcTBa B3PBIBHBIX pa60T 3aoanue c 6bl60p0ﬂ/l omeema.
" o6ecrieunpars | 1+ MCKYCCTBEHHOE MIHHAPHYECKOE YIiybieHne B
PaBUIILHOCT TOPHOM Mopo/ie AUaMeTpPoM 10 75 MM U rJIyOMHOI 10 5 M
BBIIIOJHEHUS nx | ABJIHETCS:
WCTIOTHUTEIISIMU
’ A). Hlmypowm.
COCTaBJISITh rpaduKu
pabor, wuHcTpykuuu ¥ |b). CkBaxxuHoi.
HapsAA-MyTEeBKU
B). Kamepoii.
I'). Hu A, uu b, nu B.
). Aub.
2. Yto siBJIsIETCS OCHOBHOI NMPUYMHOM MacCIITA0HOTO
3¢ dexra?
A). TpemnHoOBaTOCTb.
b). [lopuctocts.
TIK- B). Aauzotponus.
3.2

I'). Xumuaeckwii cocTas.
H).bul.

3. Ilox B1usiHMeM MacIITa0HOTO 3(pPeKTa CKOPOCTh
NonepeYHbIX BOJH ...

A). ymeHbI1aeTcs.

b). yBenuuuBaercs.

B). He uzmensercs.

I'). cHauana yBenuuuBaercs, a 3aT€M HE U3MEHSETCS.

4. Kakoe 13 npuBeleHHbIX CBOICTB XapaKTepu3yeT
CMOCOOHOCTH MOPOALI CONMPOTUBJISITHCH PA3PyHICHHUIO
MOJ AelicTBMEM BHEIIHUX BO3AeiiCTBHIL?

A). Kpenocts.
b). B3peiBaeMoCTb.

B). BypumocTs.




Kon

UHIU

KaTo
pa

Nupukatop J0CTHXKEHUS
KOMIIETEHITNH

OueHouHble CpeCTBa

I'). TBepaocTsb.
J1). AOpa3uBHOCTb.

5. Kakoe U3 npuBeJeHHBIX CBOMCTB SABJISACTCS
TOPHO-TEXHOJIOTHYEeCKUM?

A). Kpenocts.

b). B3psiBaemocCTb.
B). BypumocTs.
. A,buB.

6. KakuM nokasarejieM OlleHUBaeTCA TPEIUHOBATOCTH
mopoaHoro MaccuBa?

A). YacroTo# TpeuuH.

b). Hlupunoii TpemuH.

B). /lnuHoii TpenuH.

I'). Marepuaniom 3anoHEHUS TPEIIHH.
). bu B.

7. Kakue cBoiicTBa MacciBa He00X01MMO YYUTHIBATH
npy BbIOOpeE THIIA IPHUMEHAEMOr0 B3pbIBYATOI0
Bemecrsa?

A). YCTOWYNBOCTS.
b). BononocHocCTb.
B). TBepnocTsb.

I'). AGpa3uBHOCTG.

JO.AuT.

8. C yBesimueHHeM MJIOTHOCTH MOPO/I 3aTPATHI JHEPTUH
HYIIHE HA IPOOJIeHHE ...

A). CHIKAIOTCH.
b). Bo3pacrator.

B). He uzmenstorcs.




Kon
vHau | HaukaTop JOCTUXKEHUS

OueHouHble CpeCTBa
KaTo KOMITETCHIIH

pa

F) CHa4dalla BO3pacCTaroT, a 3aTEM CHUIKAIOTCA.
[[) CHadajla CHM>KaroTCs, a 3aTeEM HE U3MCHAIOTCH.

9. Hau6os1ee Tpy/1HO MOAJAIOTCS Pa3PyLICHHUIO OPOAbI
HMelolIue ...

A). BbICOKYIO TPOYHOCTb.
b). bonburyto 30Hy miuacTu4eckon aegopmariuii.

B). Aub.
I'YHu A, ou b.

10. Bce TOPHBIC MMOPOALI IO CTENMCHU TPEIMHOBATOCTH
MacCuBa YCJIOBHO pa3/i€jI€HbI HA ...

A). IATh KaTerOpHiA.
b). necartep kareropuii.
B). mectHaamate kareropuii.

I'). nBanuate Kareropuii.

TecT AJ151 MOATOTOBKY K KOHTPOJIbHOI padoTre Ne2
3aoanue c evibopom omeema:
1. Kakas kpucTa/simyeckas pemerka y XJopuaa

HaTpusA?

A). AtomHas.

b). MonexynspHas.
B). Merammueckasi.

I'). Nonnas.

2. BakaHcuM OTHOCATCA K ...
A). ToueuHbIM AedeKTam.
b). nucnokamusim.

B). moBepXHOCTHBIM AedeKTaMm.




Kon

UHIU

KaTo
pa

Nupukatop J0CTHXKEHUS
KOMIIETEHITNH

OueHouHble CpeCTBa

I'). o6bemMHBIM neheKTaM.

3. Kakoe HanpsizkeHue OyaeT B KyOMuecKkoM 0J10Ke
TOPHOM MOPOAbI, €CJIM CTOPOHA Ky0a 2 M U
aeiicrpyomas cuia 40 MH?

A). 10 MITa.
B). 20 MITa.
B). 80 MITa.
I). 160 MITa.
T0). 320 MITa.

4. Bo14ncJIMTh BeJIHYMHY HOPMAJIBHOTO0 HANIPSIZKEHU A,
ecJn 001Mid BekTop Hanpsi:kenuid B 10 MIla
HanpasJjeH mox yriiom 30° K ropu30HTAILHOM
IIOCKOCTH.

A). 5 MITa.
B). ~ 8,66 MITa.
B). 10 MITa.
I). 20 MITa.

5. Ilox peiicTBMEM rOPHOIO JaBJICHUS
NOA/IePKUBAIOLIMI KPOBJIIO BHIPA0OTKH LEJHK
HCNBITAJI OTHOCUTEIBHYIO MIPOA0JIbHYIO 1eopMaLHI0
0,004. Ha cko/1bK0 MHJUIMMETPOB OIyCTHJIACH KPOBJISI
BbIPAa0OTKH €CJIM BBICOTA LeJUKa 2 M.?

A). 1wmm.
b). 2 mm.
B). 4 mm.
r). 8§mm.
J). 16 Mmm.

6. Onpenenurs ko3pPpunuent Ilyaccona, eciam npu
yInpyrom ae)opMupoBaHUN TOPHO MOPOABI ee
nonepeyHas gegpopmanus B 4 paza MeHblIIIe




Kon

UHIU

KaTo
pa

Nupukatop J0CTHXKEHUS
KOMIIETEHITNH

OueHouHble CpeCTBa

NMPO0JIbHOI U 00pa3en uMeeT popmMy Kyoa.

A). 0,125.
B). 0,25.

B). 0,5.
I). 1.

). 4.

7. l'opuas mopoaa ¢ moayJem ynpyroctu 5000 MIla
XPYNKO pa3pymmjiacs npu Hanpsixedun 200 MlIla.
Yemy paBHa yAeabHas padoTa pa3pylieHus JaHHON
MOPOABI.

A). 1 Mxc.
B). 4 MJIx.

B). 8 M/lx.
I). 10 M.
J0). 25 M

8. Ouennre BeJTMYNHY TEOPETHYECKON MPOYHOCTH
TOPHOIi OPO/bI, €CJIM ee MOAYJb YIIPYTOCTH
cocrasJsier S000 MIIa.

A). 5 MITa.

b). 50 MI]1a.
B). 500 MITa.
I'). 1000 MITa.
JT). 25000 MI1a

9. ITox nelicTBHEeM BHELIHeH MeXaHN4YeCKOH HAarpy3Ku
KOHIOCHTPpauus TOYCIHBbIX lle(l)eKTOB ces

A). ymeHs11aeTcs.
b). yBennuuBaercs.
B). He usmensercs.

I'). cnauana yBenuuuBaercs, a 3aTeM HE U3MEHSETCS.




Kon
UHIU
KaTo

pa

Nupukatop J0CTHXKEHUS
KOMIIETEHITNH

OueHouHble CpeCTBa

10. IIpu yBesiM4eHHH TeMIIEPATYPbI KOJIUYECTBO
JIUCJIOKAIUHA ...

A). yMEHBIIIaeTCS.

b). yBennuuBaercs.

B). He usmensercs.

I'). cHayana yBenn4MuBaeTcs, a 3aTeM HE U3MEHSETCS.

TecT 115l MOATOTOBKHM K KOHTPOJIbHOM padoTe Ne3
3adanue c svibopom omseema:

1. Kaxoii kpuTepuii 1aeT y10BJIeTBOPUTEIbHbIE
pe3yabTaThl IPH Pa3spylieHUH XPYIKHUX MaTepHAaJIOB B
YCJI0BHMAX OJHOOCHOI'0 HANIPSAKEHHOI0 COCTOSTHHSA ?

A). Kpurepuil HanGoapIIMX HOPMAIBHBIX HAIPSKEHUH.
b). Kputepuit HanOonbInX yITHHEHHA.

B). Kputepuit Han6oapmnx KacaTeabHbIX HAIPSKEHUH.
I'). DHepreTuueckuit KpuTepuii.

). Kpurepuii Mopa.

2. Kakasi Teopusi IPOYHOCTH MOJTY4HJIa HaMOOJIbLIEE
pacnpocTpaHeHue I NPAKTHYECKUX PAaCcYeTOB B
TOPHOM NMpaKTHKe?

A). Teopus npounoctu Mopa.
B). Teopust I'puddurca.

B). Kunernueckas teopus.
I'). DHepreruyeckas TEOpHs.

3. Kakasi Teopusi IPOYHOCTH TOYHO ONMUCHIBAET
npoilecc pa3pyuieHust Xpynkux aMmop(pHbIX TeJ,
HanpuMmep crexJja?

A). Teopus nmpounoctu Mopa.

B). Teopus I'puddurca.




Kon

UHIU

KaTo
pa

Nupukatop J0CTHXKEHUS
KOMIIETEHITNH

OueHouHble CpeCTBa

B). Kunetnueckas teopus.
I'). DHepreTuyeckas Teopus.

4. Kakasi Teopusi IPOYHOCTH YYUTHIBaeT (GaKkTOP
BpeMeHu?

A). Teopus npounoctu Mopa.
b). Teopus I'puddurca.

B). Kunernueckas Teopusi.
I'). DHeprerudeckas Teopus.

5. le/l YBCJIMNICHHUHU CKOPOCTH HAI'PYKCHUSA IIPEIECJI
MPOYHOCTH TeJ1Aa ....

A). ymeHbI1aeTcsl.

b). yBennuuBaercs.

B). He usmensercs.

I'). cHayana ymMeHbIIaeTCs, a 3aTeM He U3MEHSIETCS.

6. Kaky1o npeaejibHyI0 Harpy3Ky MoOsKeT BbI1epPKaTh
LEJIMK CeYeHHeM 2X2 M, eCJIM NpeaesI NPOYHOCTH NPH
cxxaTum ropHoii nopoast 100 MIla?

A). 10MH. B). 20MH. B). 50 MH.

). 200 MH. [I). 400 MH.

7. Cuensienune ropHoii nopoasi cocrasiasier C Mlla,
yroJl BHyTPeHHero TpeHust o.. OnpenejJuTs npege
NMPOYHOCTH NMOPOJAbI NIPH OTHOOCHOM PACTSIKEHHH, €CJTH
orudaronasi KpyroB Hanpsi;keHui NPUHATA B BUJE
NpAMOii.

A).C-sna. B). C-tga. B). -
sina
C
I). E JN).Hu A, uu b, au B, s I'.
a

8. ITo xonnenunu I'pudpdurca TpemUHBI JJIHHON
MEHbIlIe KPUTHYECKOM VIl JAaHHOI'0 HATIPSKEHHS . ...




Kon

UHIU

KaTo
pa

Nupukatop J0CTHXKEHUS
KOMIIETEHITNH

OueHouHble CpeCTBa

A). pacTyT C MOCTOSTHHON CKOPOCTBIO 1 MM/CeK.
b). pacTyT co CKOPOCTBIO 3BYKa.

B). pactyt ¢ HapacTaroieit CKOpocTbIO.
I'). pacTyT ¢ 3aryxaromieii CKOPOCThIO.

J1). pactu HE MOT'YT.

711

l ﬁ
__\
A

X

9. BcecTopoHHee HEPABHOMEPHOE C:KATHE
XapaxkTrepu3syer ... (CM. pUCYHOK).

A).xpyr 1.  B).xpyr2. B).kpyr3.
). xpyr4.  JI). xpyr 5.

10. O0bemMHOE pacTsKeHHEe XapaKTepu3yerT ... (CM.
PHMCYHOK).

A).xpyr 1.  B).xpyr2.  B).kpyr 3.

). xpyr4.  JI). xpyr 5

I1K-
3.3

Odopmisier 3asBKM  Ha
MalluHbI 1 000pyI0BaHUE,
3aMOJHATE HEOOXOIUMBIE
OTUETHBIE JIOKYMEHTBHI B
COOTBETCTBUU c
yYCTaHOBJICHHBIMU
dbopmamu.

Bonpocs! 1151 NOATOTOBKH K KOHTPOJIbHOM padore Ned
1. laTh KpaTKylo XapakT€pUCTUKY BpallaTeIbHOIO

crocoba 6prHI/I$I B3PBIBHBIX HIITYPOB U CKBAXKUH U 00jacTh
€T0 IMPUMCHCHMUA.

2. JIaTh KpaTKyIO XapaKTepPUCTHKY BpalaTeIbHO-yIapHOTO
crnioco6a OypeHHst B3phIBHBIX IIITYPOB U 00JIACTh €TO
MPUMEHECHHUS.

3. JIaTh KpaTKyr0 XapakTEpPUCTUKY YAapHO-BPALLATEILHOTO




Kon

UHIU

KaTo
pa

Nupukatop J0CTHXKEHUS
KOMIIETEHITNH

OueHouHble CpeCTBa

OypeHHUst B3pbIBHBIX LIMYPOB U CKBaKUH U 00JIaCTH €ro
MIPUMEHEHHUSI [IPH PA3HBIX CXeMax HarpyeHus OypOBBIX
WHCTPYMEHTOB.

4. 1aTh KpaTKYIO XapaKTePUCTUKY HIAPOIIEYHOr0 criocoda
OypeHHUst B3pbIBHBIX CKBKHUH U 00JIACTH €ro MPUMEHEHUSI.

5. JlaTh KpaTKyIO XapaKTepUCTUKY OTHEBOT'O CIOCO0a
OypeHus.

6. JlaTh KpaTKyt0 XapaKTepUCTUKY B3pBIBHOTO OypeHHUS.
7. Kak npoucxoauT pa3pylieHue Xpynkux nopoj pe3namu?

8. Ilouemy mocie ckosia KyCKOB IIOpPO/Ibl pe3liaMu ChiIa
COIIPOTHUBIIEHUS TIOPOJI HE paBHA HYJIIO?

9. KakoBa o6mast popma pe3IoB B MPOJI0TbHOM CCUCHUH Ha
KOPOHKax JJIsl BpalaTeJbHOro 0ypenus?

10. Yto Takoe «pacceuka» U AJs Yero OHa MpUMEHseTCs Ha
KOPOHKax JJIsl BpalaTeJIbHOro 0ypenus?

11. Ha xako# 4acTH LIMKJIA IPOMCXOAUT OCHOBHOM IIPOLIECC
paspylLieHus OPOJbl PE3LaMH PU BpaILaTEIbHOM
Oypenun?

12. Yto Takoe BUHTOBAS JIUHUSA JIs pe3lia npu
BpalaTeIbHOM OYpeHUH U KaK OMPEAETSeTCs €€ Yo
HAKJIOHA K TOPU30HTY?

13. Kakoii xapakTep UMeeT 3aBUCUMOCTb BEPTUKAIbHON
CHJIBI CONTPOTHUBJICHUSI TOPObI BAABINBAHUIO B HEE pe3lia
OT IIyOUHBI €T0 BHEJIPEHUsI IPU BpalaTeIbHOM OypeHun?

14. Yemy paBHa CKOpOCTb BpalaTeabHOro OypeHus?

15. Yemy npomnopiinoHaibHa BEIWYMHA YIEIbHOTO H3HOCA
PE310B MU BpalaTeaIbHOM OypeHun?

16. Ilouemy CTOMKOCTb PE3LIOB HE 3aBHCHUT HU OT
YacTOThI, HU OT OCEBOM HArpy3Ku Ha KOPOHKY?

17. Kak 3aBUCUT CTOMKOCTH PE3I0B OT KPEMOCTH nopoa?

18. OT KaKux CBOWCTB TOPHBIX MOPOJT U KaK 3aBUCUT




Kon

UHIU

KaTo
pa

Nupukatop J0CTHXKEHUS
KOMIIETEHITNH

OueHouHble CpeCTBa

CKOpPOCTh BpallaTeabHOro OypeHus?

19. B kakoii mocie0BaTeIbHOCTH U ITOYEMY HEOOXOMMO
OCYIIECTBJISATh HArPYyKE€HNUE KOPOHOK MPHY HadaJIe Uin
BO300HOBJICHUH BpaIlaTeIbHOrO OypeHus?

20. Kakx HeoOXxoauMO MPOXOIUTH TBEPABIC TPOCTONKHU TIPH
BpalaTeabHOM OypeHHUH?

21. Ilouemy Ha pe3rax HE0OXOUMO JeJIaTh PACCEUKH U
KaKOBBI UX MapaMeTphi?

22. Kak paspymraercs nopojia B ieHTPE IIMTYPOB U CKBAXKUH
IIpH BpauareabHoM OypeHun?

23. [louemy pOUCXOAUT 3TUIIAHHUE IIIJITaMa B IITHEKE U YTO
HAo JeNaTh, YTOOBI M30aBUTLCS OT ITOT'O SBJICHUS?

24. KakoBa riiaBHasi 0COOEHHOCTh CKOJIOB KYCKOB ITOPO/IbI
pe3liaMu IpU BpaliaTteaIbHOM OypeHHUH ITypoB?

25. [louemy npu BpalaTeIbHOM OypEeHUH C YBEIUUEHUEM U
YMEHbIIIACTCS MPOXO0/Ka N, KOPOHOK 3a 0MH 000pPOT?

26. [Touemy npu MpOYMX PABHBIX YCIOBHSX C yBETHUECHUEM
KPETOCTH MOPOJT YMEHBIIAETCSI HE0OX0IMMasi BETMYNHA
KPYTSIIET0 MOMEHTA ISl BPalaTeIbHOTO OypeHHS
InypoB?

27. KakoBO MakKCUMAJIbHOE YCUJIME MOJIa4u Ha 1 cM Jie3BUs
PE310B MpHU BpaniaTeIbHOM OypeHHUH?

28. Kak uzmensercs KIIJI ncons3oBanus s3Hepruu ygapa
Ha pa3pyIlIeHnue MOPOIbl PU HATPYKEHUU OypPOBBIX
WHCTPYMEHTOB MOTPYKHBIMU THEBMO- U
THAPOYIAPHUKAMH C YBEIMUYEHUEM TITYOUHBI CKBOKUH?

29. KakoBa 001acTh NPUMEHEHHSI TOTPY>KHBIX THEBMO- U
TUIPOYAAPHUKOB IIPU OypEHUH B3PBIBHBIX CKBAXUH?

30. Kak 3aBucuT rimyOrMHa BHEIPEHUS 3yObeB OypOBBIX
WHCTPYMEHTOB B MOPOAY OT (PU3HKO-TEXHUUYECKUX CBONCTB
MOCJICTHEH NP yIapHO-BpaIaTeIbHOM OypeHun?

31. Kak 3aBucHT rinyOrMHa BHEIPEHUS 3yOheB OypOBBIX
WHCTPYMEHTOB IIPU yJapHO-BpamaTeIbHOM OypEeHUH OT
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TCOMETPHUYCCKUX ITAapaMETPOB HOCJ'ICI[HI/IX?

32. Kak 3aBucHT riiyOrMHa BHEIpEHUs 3yObeB OYpPOBBIX
WHCTPYMEHTOB TIPU yJapHO-BpamaTeIbHOM OypEeHUH OT
SHEPIUU AUHUYHOTO yrapa?

33. Kak 3aBUCHUT CKOPOCTh YJapHO-BpalIaTeIbHOTO
OypeHHUsI B3pbIBHBIX IIMYPOB U CKBaKUH OT
TeOMETPUUYECKUX MapaMEeTPOB 3yObEB U UX Pa3MEIICHUH Ha
HAaKOHEYHHUKaX OYpPOBBIX HHCTPYMEHTOB?

34. Kak 3aBUCUT CKOPOCTh yJIapHO-BPAILIATEIbHOIO
OypeHHUsI B3pbIBHBIX IIMTYPOB U CKBAXKUH OT CXEM
Harpy>keHusi 0ypoBBIX HHCTPYMEHTOB?

35. Kak 3aBHCHT CKOPOCTh yAapHO-BpalIaTeIbHOTO
OypeHHUst B3pbIBHBIX IIMYPOB U CKBAKWUH OT YaCTOTHI
BpalleHust 0ypoBOro MHCTpyMeHTa?

36. Kak 3aBHCHUT CKOPOCTb yapHO-BPALATEILHOTO
OypeHUs B3pBIBHBIX IIIYPOB U CKBa)KUH OT SHEPTUH yjaapa’?

37. Kak 3aBHCHUT CKOPOCTb yAapHO-BPALATEILHOTO
OypeHUs B3pbIBHBIX LIIYPOB U CKBAKUH OT YaCTOTHI
yZ1apos?

38. Kak 3aBHCHUT CKOPOCTb yAapHO-BPALATEILHOTO
OypeHUs B3pbIBHBIX LIIYPOB M CKBAKUH OT YIapHOH
MOIIHOCTH?

39. Kak 3aBHCHUT CKOPOCTb YAapHO-BPALIATEIBHOTO
OypeHUs B3pbIBHBIX LIITYPOB U CKBAXKUH OT
(U3MKO-TEeXHUYECKUX CBOMCTB FOPHBIX OPOA?

40. Kak 3aBUCUT CKOpPOCTb yJapHO-BpaILlaTEIbHOIO
OypeHUs OT peKUMHBIX ITapaMeTpoB OypeHus?

41. Kakue mporecchbl pa3pylieHus Mopo/abl IPOUCXOISAT
[IpU BpalaTeabHO-yAapHOM OypeHun?

42. TTouemy BpamaTeabHO-yIapHbIi cIoco0 OypeHHs He
pUMeHseTCs U1 OypeHUs CKBaKUH U JUTMHHBIX IIITypOB?

43. Kak npoucxoauT BHEIPEHUE PE3II0OB KOPOHOK B TOPOTY
0/ ACMCTBUEM yAapHOU Harpy3ku?
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44. Yewm ormpenensieTcs MpoXoaKa 3a 0JJuH 000poT pe3na
MpU HYJIEBOM OCEBOM HArpy3Ke Ha KOPOHKY?

45. Iloyemy yroJi HaKJIOHA 3aBUCUMOCTH JJIsI
BpalllaTeIbHO-yIapHOro OypeHusl OOJIbIIE, YEM Y
COOTBETCTBYIOIIEH 3aBUCUMOCTH JIJIsl Bpal[aTeIbHOTO
Oypenus?

46. [Toyemy CTOHKOCTB Pe31IOB (M KOPOHOK B II€JIOM) TIPH
BpalIaTeNbHO-YAaPHOM OypeHHHU O0JIbIIe, YEM IIPH
BpalareiabHoM?

47. Kak u3mMeHsieTcst CKOpoCTh BpallaTelIbHO-YIapHOTO
OypeHHUsI LITypPOB C YBEIMUEHUEM KPETIOCTH MOPO?

Bomnpocsl 11 NOATOTOBKH K KOHTPOJIbHOM padoTe Ne5
1. ITo kakoMy 3aKOHY BO3PACTaET CUJIa COMPOTUBIICHUS

MTOPOJIBI TIO MEPE BHEPEHHUS B Hee 3y0a MIapomeyHoro
nmosora?

2. Korpa nmpexpaiiaercsi B3auMoIeCTBHE C TOPOJ0i 3yOa
HIAPOIIEYHBIX JOJIOT MPHU €ro «00paTHOM XOze»?

3. Iloyemy npu yBeJIMYEHUHU TITYOUHBI BHEAPEHUS 3yObeB
HIapOIIEYHOr0 JOJI0Ta B OPOAY CHJIA UX B3aMMOJCHCTBUS
C MOCJIEIHEN pacTeT ObICTpEE, YEM I10 JINHEHHOMY 3aKOHY,
XOTs IPU BHEJPEHUH OJHOTO0 3y0a B MOPOJy 3Ta CUJIA
B3aMMO/ICICTBUS C HEN C YBEIMUYEHUEM TTTyOUHBI
BHEJPEHHUS, BO3pAcTaeT M0 JMHEWHON 3aBUCHUMOCTH?

4. Kak 3aBUCHT cHJIa B3aUMOJICHCTBUS 3yObeB
HIapOIIEYHOTO JOJIOTA ¢ IOPOIOH OT €€
(U3NKO-TEXHUYECKUX CBOMCTB?

5. Kak 3aBucHT cuia B3auMoJIeiCTBUS 3yObeB
HIAPOLIEYHOr0 JA0JIOTA € TIOPOAOH OT F€OMETPUYECKUX
napaMeTpoB pa3MelleHHs 3yObeB Ha IIapoIKax?

6. [Ipu Kakux 3HAYEHUAX OCEBOM HArpy3KH Ha
HIapOIIEYHOE A0JIO0TO TOCTUTaeTCsl MaKCUMallbHas
MIPOXOJKA JOJIOT U IIouemMy?

7. Kakoii mporiecc sIBJISIETCS ONMPEACIAIONINM ITPU OYUCTKE
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OT Ij1aMa CKBa*KHHBI HpOI[YBKOﬁ €€ CXKAaTbIM BO3,Z[YXOM?

8. KakoBbI MUHUMAIIbHBIE 3HAUYEHUSI CKOPOCTH JIBUKCHHS
BO3/lyXa MO 3aTpyOHOMY IIPOCTPAHCTBY, 0OeCIeYnBaIOLINe
3¢ (HeKTUBHBIN BEIHOC U3 CKBAXKUHBI ITPOTYKTOB
paszpyueHus pazmepom 110 20 mm?

9. Kak 3aBucuTt CKOPOCTh MIApOECYHOI'O 6ypeHI/IH CKBa’XHNH
OT Y4aCTOThI BpallICHUA ,Z[OJ'IOTa?

10. [1pu KaKuX YCIOBUSAX CKOPOCTH LIAPOIIEYHOTO OYpeHUS
CKBa)KMH MPOMOPIIMOHATIbHA YAaCTOTE BpallleHus A0j0Ta?

11 Kak 3aBUCHUT CKOPOCTD IIAPOIIEYHOTO OYpPEHUS OT
auamerpa aoyoTa?

12. Kak 3aBUCHUT CKOPOCTH IIapOILIEYHOT0 OYpEHHUS OT
T€OMETPUUYECKHX MTapaMeTPOB 3yObeB?

13. Kak 3aBUCUT CKOPOCThH IIAPOIIEYHOT0 OYypeHHUsI OT I1ara
MEX]y COCEHUMH 3yObsIMU HA OJTHOM BEHIIE IIApOIIeK?

14. Kakoe COOTHOIIIEHHE JIJIsi CUJT UMEET MECTO TIPH
paBHOMepHOM YCTaHOBI/IBIHGMCﬂ BpaHIeHI/II/I mapomequro
noJiora?

15. Kak cBsi3aHbl KpYTAILIUNA MOMEHT, IPUJIOKEHHBIN K
LIapOIIEYHOMY JI0JIOTY, C MOMEHTOM COIPOTHBIICHUS
NepeKaThIBaHUIO MIAPOIIEK ¢ 3y0a Ha 3y0 Ha 3a00e
CKBAKUHBI?

16. Kak 3aBUCHUT BEIMYHMHA KPYTALIETO MOMEHTA,
MPUIIOKEHHOTO K IAPOIIEYHOMY J0JIOTY, OT CBOMCTB
pa30ypuBaeMbIX opoa?

17. Kak 3aBUCUT BEIMYMHA KPYTAILIErO MOMEHTA OT
4acTOTHI BPAILlCHU NIAPOIIEYHOrO J0JI0Ta?

18. Kak 3aBHCHUT BEJIMYMHA KPYTSIIETO MOMEHTA OT OCEBOM
Harpy3Kku Ha J0JIOTO?

19. Kak onpenensercss S3HEProeMKOCTh IIAPOIIEYHOTO
crioco0a OypeHus B3PBIBHBIX CKBAKUH?

20. Kak BnusgeT Ha 3HEPTOEMKOCTb pa3pyLIECHUs TOPO/T
3yObsIMH IIAPOIIEUHOTO J10JI0Ta KPETOCTh MOPOJ?
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21. Ilpu KakoM 3HAaYEHUH OCEBOI'0 YCUIIUSI UMEET MECTO
MHUHHMYM SHEPTOEMKOCTH MIAPOIISYHOTO Criocoda
Oypenus?

Bomnpocsl 11 NOATOTOBKH K KOHTPOJILHOI padoTe Ne6
1. [laiiTe onpeneneHue MOHATHS «3apsii B3PHIBUATOTO

BCIICCTBA».

2. Kak xnaccudunupyrotces 3apsas BB o nonoxenuto,
(dopme, KOHCTPYKLIMHU B XapaKTepy ACHCTBUSA?

3. OxapakTepusyiTe COCpeJOTOUEHHBIN U YIUIMHEHHBIN
3apsnsl BB.

4. Oxapaktepu3ynTe CIUIOIIHON U paccpeaOTOYEHHBIH
3apssl BB.

5. B uem nposiBisieTCs AEUCTBUE B3PbIBA 3aps/I0B
KaMmyieTa, OTKOJIBHOT0, ApoOIeHus U BbIOpoca?

6. Kak MOXHO U3MEHUTD XapakTep IeHCTBUSA 3apsaaa’

7. UTO Ha3bIBAETCS «BOPOHKOM B3pPBIBa», KAKOBHI €€
napamerpb?

8. laitTe omnpesenenne « TMHUU HaUMEHBIIEro
COTIPOTHBIICHUS».

9. Kak onpenensieTcs mokazarenb ACHCTBHUS B3pbIBa?
[IpuBenuTe KiaccuduKauio 3apsa0B MO MOKA3aTEI0
JIEHCTBHS B3pBIBA.

10. Kakue 30HbI 00pa3yroTcst mpu B3pbIiBe 3apsiaa BB B
MSATKHX MOPUCTHIX TPYHTAX?

11. Kakue 30HbI 00pa3ytoTcst mpu B3pbIBe 3apsizia BB B
CKaJIbHBIX Mopoaax?

12. Kak M0O>KHO OXapaKTepU30BaTh 30HY Pa3phIXJICHUS
(TpemmuooOpa3zoBanus) nmpu B3pbiBe? OT KaKUX
MOKa3aTeyel 3aBUCUT pa3Mep 3TOM 30HBI?

13. Ilepeuncnute (hakTOPhI, BHI3BIBAIOIINE PA3pPyIICHHUE
TOPHBIX MOPOJ IIPU B3PHIBE.
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14. KakoBa 30Ha JelCTBUA YAApHOU BOJHBI, BOJIHbI
HanpsHKEHUNA U CEMCMUYECKOM BOJTHBI?

15. PacckakuTe 00 OCHOBHBIX TMITOTE3aX, 0OBICHIIOIIHNX
MEXaHHM3M JICHCTBHS B3pbIBa.

16. OT yero 3aBUCHUT CTENEHD BIMSIHUA Pa3pyLIAOIIUX
(hakTopoB mpu B3pHIBE?

17. IlpuBenute knaccuduramnuto ropasix nopox A.H.
XaHyKaeBa 110 aKyCTHUeCKOM xkecTkocTH. KakoBo
OCHOBHOE Ha3Ha4YeHUe 3TOH Kiaccupukauuu?

18. OxapakTepusyiTe npolecc pa3pyLUIeHHs] TPYHTOBBIX
MacCHBOB.

19. OxapakTepu3yiTe Ipolecc pa3pymeHust CKaTbHbIX
MOHOJIMTHBIX MACCHUBOB.

20. Kak npoucxouT pa3pylieHue ropHoil mopo/isl B 30HE
n3menpuyeHus? KakoBsl pasmepbl 310 30HbI?

21. Kak npoucxouT pa3pylieHue ropHoil mopo/sl B 30HE
pazpsixsieHus (TpemrHooOpa3zoBanus)? KakoBsl pasmepbl
9TOH 30HBI?

22. O0paAcHUTE MEXaHNU3M 00pa30BaHUs paualbHbIX U
TaHTEeHIMAJIHHBIX TPEIIHH.

23. Kakue ctaauu JeicTBUS KaMy(JIeTHOTO B3pbIBa Ha
CKAJIbHBI MaCCHUB BBIJIEITHII
I'.1. TTokpoBckuin?

24. KakoB xapakTep pa3pyleHusi TOpHON MOpo bl BOIU3U
cBOOOIHOM (OTKPBITOI) MOBEPXHOCTH?

25. BeiuepTute cxemy o0pa3oBaHHs Y OTKPBITON
ITOBEPXHOCTH OTPAKEHHOMN BOJIHBI.

26. OxapakTepu3yiTe IpoLecc pa3pyleHns CKaTbHBIX
TPEIIMHOBATHIX MAaCCHUBOB.

27. Kakue ctaguu AeCTBUS B3pbIBA Ha TOPHYIO TOPOTY
seLaenmt H.H. Kazakos?

28. Kak BiausieT TpeumHOBaTOCTh MAaCCHBA Ha XapaKTep ero
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pazpyuieHus?

29. OxapakTepu3ynTe 30Hy PEryJIupyeMoro u
MIPaKTUUYECKH HEPETYIUPYEMOTO APOOICHUS.

30. Kakumu crioco6amMu MOKHO CHU3UTH (MCKITFOUHUTH )
00bEM 30H NMPAKTHYECKH HEPETYITHPYEeMOTro Apo0ieHus ?

31. OxapaxTepusyiTe npolecc pa3pyLeHus nopoJ npu
OJIHOBPEMEHHOM B3PBIBAHMH HECKOJIBKUX 3aps10B BB.

32. B Kakux cirydasx IpUMEHETCS OJJHOBPEMEHHOE
(MrHOBEHHOE) B3pbIBAaHUE HECKOJIbKUX 3apsaaoB BB?

33. JlaiiTe omnpeesieHne MOHATUS «KOPOTKO3aMEJICHHOE
B3pbIBaHUEY». PacckaxuTe pU3NIeCcKuil CMbICI
KOPOTKO3aM€/JIEHHOT'O B3pPBhIBAHMUSI, €r0 JOCTOMHCTBA.

34. Kakue ycioBus JOJDKHBI OBITh BBITTOJTHEHBI JISI
uHTEep(hEepEeHIINN BOJIH HAMPSKEHUH pU
KOPOTKO3aM€/IJIEHHOM B3pbIBaHUHU 3aps 0B BB?

35. Ilpu kakuX UHTEpBaIaxX 3aMeJJICHUs IPOUCXOTUT
o0Opa3oBaHMe JOMOJIHUTEIbHBIX CBOOOIHBIX TOBEPXHOCTEN
IIpY KOPOTKO3aMeIJIEHHOM B3pbIBaHUM 3aps10B BB?

36. Hapucyiite cxeMbl B3pbIBaHUS, 00ECTICUNBAIOIINE
o0Opa3oBaHHe TOMOJIHUTEIbHBIX CBOOOIHBIX
noBepxHocTel. [IpuBenuTe Ha3HAYEHNE ITUX CXEM.

37. Kakumu criocobamu MO>KHO 00€CIIEUUTh COyAapeHue
pas3NeTaromnuXCsi KYCKOB ITOPOJIBI IIPH B3PHIBE U
JOTOTHUTENBHOE UX JpobiIeHue?

Bonpocs! 1151 NOATOTOBKH K KOHTPOJILHOM padoTe Ne7
1. Yro Ha3pIBaeTCs KaMy(IIETHBIM B3PBIBOM U 3apsJIOM

kamydieta?

2. Kakwue 30HBI 00pa3yroTCs IPH B3PBIBE B TUIOTHBIX
nopojax?

3. Kak onpenensieTcss paanyc 30Hbl BHITECHEHUS MPU
kamyQJIeTHOM B3pbIBE?

4. B yem paznuuune KOTJIOB, 00pa30BaBIIUXCS TIPH
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Kamy(JIETHOM B3PBIBE COCPEAOTOYCHHOTO M Y/UTHHEHHOTO
3apsa0B?

5. JIns Kakux 1esnei mpou3BoaaTcs KaMmy(ieTHbIE B3PhIBbI?

6. UTo moka3pIBaeT Moka3areiab IPOCTPEIIMBAEMOCTH?
KakoBa ero enununa usmepeHus?

7. Vkaxure quarna3soH U3MEHEHUS [ToKa3aTes
MPOCTPEITUBAEMOCTH.

8. Ot 4ero 3aBUCUT MUHUMAJIILHO JONMYCTHMAs TITyOHHA
3a10)keHHs KaMy(uIeTHOTO 3apsia?

9. Kak onpenensiercst Macca 3apsiia ipu 00pa3oBaHun
KaMy(JIETHBIX MTOJIOCTEN U KaMy(JIETHBIX cBait?

10. B uem 3axirodaercss METOJ KOTJIOBBIX 3apsiioB?
11. Kak onpeznensercs macca IpoCTPEIOYHOTO 3apsiaa’?

12. OxapakTepusyiTe nporecc pa3pyuieHus Mopos
B3PBIBOM HapY»KHOTO 3apsa

13. Kak Bnusietr hopMma 3apsiaa Ha IBUKEHHE Ta30B
00pa3yromuxcs Mpu B3pbiBe?

14. Yo Ha3bIBaeTCs KyMYJISITUBHBIM 3apsiiOM, UTO
MIPEJCTABISET COOON KyMYNISATUBHBIN 3P heKT?

15. Pacckaxute 0 Ha3HAYEHUH KyMYJISTUBHBIX 3apsAJI0B UX
KOHCTPYKTUBHBIX OCOOCHHOCTSIX.

16. Hanmumute dpopmyny Bobana miis pacuera 3apsios BB.
Kaxkos ee coBpemeHHBII BUA?

17. [laiiTe onpeneneHne yaeabHOro pacxo/ia B3pbIBYaTOTrO
BEIIECTBA, KAKOBA €IMHHUIIA U3MEPHUS yIITHLHOTO pacxoia’?

18. ITo kakoif 3aBUCUMOCTH MOKHO PAaCCUUTATh MacCCy
COCPEOTOYEHHOTO 3apsa PhIXJICHUS?

19. Hanmumure popmynsr M.M. ®posnosa u M.M.
bopeckoBa 1151 pacuera cCOCpe0TOYEHHBIX 3apsi/I0B
BBIOpOCaA.

20. KaxoBs! ycnoBust npuMmenenus popmynst M.M.
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Bbopeckosa?

22. lIpuBenute hopmyny I'.U. ITokpoBckoro s pacuera
COCPEIOTOUYEHHBIX 3apsiIOB PACIOJIOKEHHBIX Ha OOJIBIION
rTyOuHE.

22. IlepeuncnuTe napaMeTpbl CKBaXKUHHBIX 3apsI0B.

23. Kak ucnione3ys popmyny Bobana paccuntars Maccy
CKB2)XMHHOTO 3apsiia JAJIsl TIEPBOTO U IMOCIEAYIONIETO
psnoB?

24. IIpusenute hopmyny C.A. JlaBbiioBa U1l pacueTa
HpGILGJII:HOfI JIMHUUX COIMPOTHUBIICHUS 110 IMOJOIIBEC
OJIMHOYHOTO CKBaXXMHHOTO 3apsiaa BB.

25. Yto Ha3bIBaeTCsl BMECTUMOCTBIO LIITYPOB (CKBAYKUH) U
KakK OHa OIpeesieTcs?

26. Beisenure popmyny Coro3B3pbIBIIpoMa
obecneunsaromee ycnosue £ -=0,75 W .

27. Kak ompezensieTcsi TUHHUS COMPOTHBIICHHS ITO TTOIOIIBE,
o0ecreynBaromas ycioBue 0e30macHoro 0ypeHus
CKBAYKUH?

28. YTo Takoe ceTKa CKBa)kKMH, KaK OIpeesieTcs
paccTosiHUE MEXAY CKBaXXUHAMU B Py U PACCTOSTHUE
MEXIy psAIaMU CKBaXKUH?

29. JlaiiTe peKOMEHAINH 110 ONPEACTICHUIO BETHUUHBI
nepedypa CKBaKHH.

30. Kak YCTAHABJIMBAKOTCA JJIMHA 3apsAda U JJINHA 38.601711(1/1,
KaK OHHU CBA3aHbI C YACIIbHBIM PACX010M BB?

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

Memoouueckue pekomenoayuu 01 ROO20MOEKU K IK3AMEHY

DK3aMeH sBisieTcs: GOPMOi HTOTOBOTO KOHTPOJIS 3HAHUN M YMEHUH, MTOJTy4YEeHHBIX Ha JICKIHSIX,

CCMUHAPCKUX, MPAKTHYCCKUX 3aHATHAX U B IIPOLECCEC CaMOCTOSTEIbHOM [28.60TBI.
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B nepuo moAroToBKH K 3K3aMeHY CTYAE€HTHI BHOBb 00paIiaoTcs K MpoilIeHHOMY y4eOHOMY
Marepuany. [Ipy 35ToM OHU HE TOJIBKO CKPEIUISAIOT MOTYyYEHHBIE 3HAHUSI, HO U TIOJIy4alOT HOBBIE.
[ToaroroBka CTyIeHTa K 9K3aMEHY BKJIFOYAET B Ce0s TPH JTara:

- CaMOCTOATCIIbHAsA pa60Ta B TCYCHHUC CCMCCTPA,
- HCIMOCPCACTBCHHAA MMOATOTOBKA B JHU, IPEANICCTBYIOINNE DK3aMECHY 110 TEMaM Kypca,
- [IOAT0OTOBKA K OTBETY HAa BOIIPOCHI, COACPKAIIUECA B ounerax.

Jluteparypa JUIst MOATOTOBKH K 9K3aMEHY PEKOMEHIYeTCsl IperoiaBaTesieM JTu00 yKa3aHa B

yueOHO-MeToIn4eckoM KoMIuiekce. J1jig momHoTh yueOHOoi nHpopMaluy U ee CpaBHEHUS JTy4llie
MCIOJIb30BaTh HE MEeHee ABYX yueOHUKOB. CTYy/IEHT BIIpaBe caM MPHUAECPKUBATHCS 000 13
MIPEJICTABICHHBIX B YUeOHUKAX TOUYEK 3PEHHUs 110 CIIOPHOU IIpobiieMe (B TOM YKCie OTIIMYHON OT
MpenoaaBartes), HO MPY YCIOBHH JOCTaTOUYHOM Hay4YHOU apryMeHTaIuu.

OCHOBHBIM HCTOYHMKOM IOJITOTOBKH K 9K3aMEHY SIBJISICTCS] KOHCIICKT JICKIIHA, TJ¢ y4eOHbI
MaTepuall 1aeTcs B CHCTEMAaTU3UPOBAHHOM BHUJIE, OCHOBHBIE TIOJIOKEHHS €0 JETATU3UPYIOTCS,
HOJKPEIUIAIOTCS COBPEMEHHBIMU (pakTaMu U HH(POPMAIHEi, KOTOPbIe B CHITY HOBU3HBI HE BOIILIH
B OITyOJIMKOBAaHHBIC TIEYaTHBIC HCTOYHHUKH. B X0/1e TIOJIrOTOBKU K 9K3aMEHY CTyICHTaM
HE00X0MMO 00palaTh BHUMaHKE HE TOJHLKO HAa YPOBEHb 3alIOMUHAHHUS, HO M HA CTCIICHb
MTOHMMAHHUS U3JIaraeMbIX MPOOIIEM.

DK3aMeH NMPOBOJUTCS 110 OMiIeTaM, 0XBaThIBAIOLIUM BeCh IPOAeHHbIN MaTepHall. [lo okoHuaHun
OTBETA HK3aMEHATOP MOXKET 3aJaTh CTYJAEHTY JIONOJIHUTEIbHBIE U YTOUHSOIME Bonpockl. Ha
MOJrOTOBKY K OTBETY IO BOIpocaM Oumiiera cTyAeHTy faercs 30 MUHYT ¢ MOMEHTA MOJIy4eHUs UM
outera. [1010KUTENBHBIM TaKKe OYAET CTPEMIICHUE CTYACHTA U3JI0KUTh Pa3InYHbIE TOUKU
3peHHsI Ha pacCMaTpUBAEMYIO MTPOOJIeMyY, BBIpa3UTh CBOE OTHOIIEHUE K HEH, IPUMEHUTh
TEOpPEeTUYECKHE 3HAHUS 110 COBPEMEHHBIM Npo0iieMaM B3PhIBHOT'O JIea.

Kpumepuu oyenxu:

— Ha OIICHKY «OTJIMYHO» — 00YYaIOIIUNCS MOKA3bIBAET BEICOKUH YPOBEHb CHOPMUPOBAHHOCTH
KOMITETCHIINH, T.€. CTYJIEHT, IPEJICTABIIIET BCECTOPOHHEE, CHCTEMATHIYECKOE U TITyO0OKOE 3HAHHE
y4eOHO-TIPOrPaMMHOTO MaTepHalia, yMEHHE CBOOOIHO BBIMIOJIHATh 3a/IaHUSI, TPEIYCMOTPEHHBIC
MPOrPaMMOM, YCBOMBILIWI OCHOBHYIO U 3HAKOMBIH C JIOTIOJHUTEIBHOM JINTEPATYPOid,
pEeKOMeHI0BaHHOM nporpammoid. Kak mpaBuio, oneHka "oTiInyHO" BBICTABIIAETCS CTYAEHTAM,
YCBOMBIIIMM B3aMMOCBSI3b OCHOBHBIX MOHSATUI TUCIUTUTMHBI B MX 3HAYCHHUH TSI IPHOOPETaeMOi
npodeccuu, MPOSIBUBIINM TBOPUECKHUE CIOCOOHOCTH B IOHUMAaHUH, U3I0KEHUH U
WCITOJIb30BaHUN YI€OHO-TIPOTPAMMHOTO MaTepHaa.;

— Ha OIEHKY «XOPOII0» — 00YyJaIOIIUKCS TOKA3bIBACT CPEAHUN YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIHH, T.€. CTYJEHT MPEACTABISET MOJHOE 3HAHUE YU4eOHO-TIPOrpaMMHOTO MaTepHara,
YCIICITHO BBIMOJHAONIMI IPEyCMOTPEHHBIE B TPOrpaMMe 3aJJaHusl, YCBOUBIIHNI OCHOBHYIO
JUTEpaTypy, PEKOMEHJOBAHHYIO B Iporpamme. Kak nmpaBuio, oneHka "xopouio" BeICTaBIsAETCS
CTyJEHTaM, IOKa3aBUINM CUCTEMAaTUYECKUN XapaKTep 3HaHU MO AUCIUIUIMHE U CTIOCOOHBIM K X
CaMOCTOSITEIbHOMY TIOTIOJTHEHUIO ¥ OOHOBJICHHIO B X0J1€ JaIbHEHIIIeH ydeOHON paboThI 1
pohecCHOHATLHOM IS TEIIbHOCTH;
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— Ha OLIEHKY «yJIOBJIETBOPUTEIHHO» — 00YJarOIIUiCs MOKa3bIBAET MOPOTOBbIN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIUH, T.€. CTY/ICHT, IPECTABIISICT 3HAHKSI OCHOBHOTO
y4eOHO-TTPOrpaMMHOTO MaTepuasia B 00beMe, HeOOXOUMOM JIJIs TalbHelIIel yueonl u
MPEICTOSIIEH pabOTHI 1O CHEIHATLHOCTH, CIIPABIISIONINIACS C BBITOJIHCHUEM 3a[aHHH,
MPEAYCMOTPEHHBIX IPOrPaMMON, 3HAKOMBI C OCHOBHOM JIMTEPATYPOH, PEKOMEHAOBAHHOM
nporpammoii. Kak nmpaBuiio, orieHka "yJ10BJIE€TBOPUTEIBHO" BHICTABIISIETCA CTYJICHTAM,
JOIYCTUBIIMM IOTPEIIHOCTH B OTBETE HA SK3aAMEHE U MPY BBIINOJTHEHUH K3aMEHAIMOHHBIX
3aJjaHui, HO 00JIaJa0IIMM HEOOXOAUMBIMH 3HAHUSMU JIJIS1 X YCTPaHEHHUs 110 PyKOBOJCTBOM
MIpEeno/iaBaTelis;

— Ha OIICHKY «HEYIOBJICTBOPUTEIBHO» — PE3yJbTaT 00YYCHHS HE JOCTUTHYT, 00yJaroNuics He
MOJKET MOKa3aTh 3HAHUS HA YPOBHE BOCIPOU3BEICHUS U OOBSICHEHUS HH(OPMAIIUU, HE MOXKET
MOKa3aTh MHTEIUIEKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ay, T.€. y CTYJEHTAa,
00HapY>KHBAIOTCS MPOOEIIBI B 3HAHUSIX OCHOBHOTO y4€OHO-IIPOrPaMMHOTI0 MaTepurana,
JOCTUTHYTBI IPUHIUINAIBHBIE OIINOKY B BBIIOJIHEHUH [IPELYCMOTPEHHBIX IPOTrPAMMOM
3aJaHUH.

Memoouueckue pekomenoayuu 011 NOO20MOGKU K 3auemy

3adeT sABIAETCS (bOpMOfI HTOI'OBOI'O KOHTPOJIA 3HAHWUH U YMGHI/Iﬁ, INOJTYYCHHBIX Ha JICKIIUAX,
CCMHUHAPCKUX, IMPAKTHYCCKUX 3aHATHAX U B IIPOLECCC CaMOCTOSITEIbHOM pa6OTBI.

B nepruoa NMOATOTOBKHU K 3a4Y€Ty CTYACHTHI BHOBb 06pau1a}oTcsI K HpOfI,Z[eHHOMy y‘le6HOMy
MaTepualy. HpI/I 9TOM OHH HEC TOJIBKO CKPCIUIAIOT IMOJIYUYCHHBIC 3HAHUA, HO U ITOJYYalOT HOBBIC.
[ToaroroBka CTYACHTA K 3a4CTy BKJIIKHOYACT B cels TpHU 3Tala:

- caMOCTOsITeNNbHAs paboTa B TEUCHUE CEMECTPA;
- HETIOCPEACTBEHHAs MTOATOTOBKA B JIHU, TIPEAIMISCTBYIONINE SK3aMEHY 10 TeMaM Kypca;
- MOJTOTOBKA K OTBETY Ha BOIIPOCHI, COJIEpKAIIHecs B OMIIeTax.

Jluteparypa sl MOATOTOBKU K 3a4eTy PEeKOMEHAYeTcs IperoiaBaTesieM 0o yka3aHa B
yueOHO-MeToInYecKOM KoMIuiekce. [ moHOTh y4eOHOo# nHpOopMaluy 1 ee CpaBHEHUSI JTyyllie
UCIIOJIb30BaTh HE MeHee JBYX Yy4eOHMKOB. CTyAEHT BIpaBe caM MPUACPKUBATHCS JIOO0H U3
MIPEJICTABICHHBIX B yUeOHMKAX TOYEK 3pEHUs M0 CIOpPHOU npolseMe (B TOM YHciie OTIIMYHOU OT
MIPETNO0IaBaTesis), HO MPHU YCIOBUM TOCTATOYHON HAYYHOW apryMEHTAIUH.

OCHOBHBIM UCTOYHUKOM IIOJITOTOBKH K 3a4eTy SBISCTCS KOHCIEKT JICKIIHMA, T/Ie YU4eOHBIN
MaTepuai JIaeTCs B CHCTEMAaTU3UPOBAHHOM BHJIE, OCHOBHBIC ITOJIOXKEHUS €T0 JCTATH3UPYIOTCS,
MOJIKPETUISIOTCS COBPEMEHHBIMU (hakTaMu ¥ HH(pOpMaIHeld, KOTOPBIC B CHITY HOBU3HBI HE BOIILTH
B OIyOJMKOBAaHHBIE TIEYaTHHIE HCTOYHUKU. B X0/1€ TOATOTOBKY K 3a4€Ty CTy/I€HTaM HEOOXOAUMO
oOpaiaTe BHHMaHHE HE TOJBKO HAa ypPOBEHb 3allOMHUHAHHs, HO M HA CTENEHb MMOHUMAaHHS
U3JIaraeMbIX MPoOIIeM.

Kpumepuu oyenxu

OTBeT CTyneHTa Ha 3a4eTe OIEHWBACTCS OJHOW W3 CJICAYIOIHUX OIEHOK: «3a4TCHO» U
«HE3aYTEHO», KOTOPbIE BHICTABIISIIOTCA 1O CIEIYIOIIUM KPUTEPHUSIM.
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OueHkd  «3a4T€HO»  3aCHyKUBAaeT  CTYJIEHT, OOHApYXHMBIIUA  BCECTOpOHHEE,
cHUCTeMaTHYeckoe U TIIyOOKOoe 3HaHWE YYeOHOro M HOPMATHBHOTO MarepHaja, YMEHOIIUi
CBOOOJHO BBIMOJHATH 3a/aHUs, TPETyCMOTPEHHBIE MPOTPAMMOM, YCBOUBIINH OCHOBHYIO M
3HAKOMBIH C JIOTIOJIHUTEIHHOW JIMTEpaTypod, pEeKOMEHJOBaHHON Kadeapoil. Takxke oreHKa
«3a4TEHOY» BBICTABJISAETCS CTyISHTaM, OOHAPYXHMBIIMM TIOJHOE 3HAHHE y4eOHOrO Marepuaa,
YCIICIIHO BBHIMOJHSIOUIUM IPEAYCMOTPEHHBIE B MPOTrpamMMe 3aJlaHus, YCBOMBIIMM OCHOBHYIO
JUTEepaTypy, PEKOMEHIOBaHHYIO Kadeapol, AEMOHCTPHUPYIOIIUE CHUCTEMATHUYECKUH XapakTep
3HAHUU N0 JUCHMILIMHE U CIIOCOOHBIE K UX CAMOCTOSITEIbBHOMY IMOMOJIHEHHIO U OOHOBJICHHUIO B
X0JIe NajgpHenIel yueOHo# paboThl U MpodecCHOHANBHON esaTebHOCTH. Kpome Toro, oreHKoi
«3a4TEHO» OIICHUBAIOTCSI OTBETHl CTYACHTOB, IOKA3aBIIMX 3HAHHWE OCHOBHOTO Yy4eOHOTO
MaTepuaiza B o0beMe, HEOOXOAMMOM JUIsl AalibHEHIIeld y4eObl W B mpencTosimeld padboTe o
npodeccuu, CIpaBISIOMIUXCS C BBITIOJHEHUEM 3aJaHWi, MPEAYCMOTPEHHBIX MPOrPaMMO, HO
JOITYCTHBIIIMM TIOTPEITHOCTH B OTBETE HA SK3aMCHE W TPU BBIIIOJIHEHUU KOHTPOJIBHBIX 3aaHHH,
HE HOCSIIME MPHUHIMINUAIBLHOTO XapakTepa, KOrja YCTaHOBJEHO, 4YTO CTYyIEHT oO0janaer
HEOOXOJUMBIMUA 3HAHUSAMHU JUISL TOCIEIYIOIIEr0 YCTPAHEHUS YKa3aHHBIX MOTPEUIHOCTEH MOJ
PYKOBOJICTBOM ITperoaBaTels.

OneHka «HE3auTeHO» BBICTABISIETCA CTYAEHTaM, OOHApY)XHUBLIMM IpOoOesbl B 3HAHUIX
OCHOBHOI'O Y4e€OHOro Marepuaia, JOMYCKAIOIIMM HPUHLUNHAIbHBIE OIIMOKH B BBITOJHEHUU
IPEIYyCMOTPEHHBIX MporpaMmMoi 3agaHuid. Takoill OLEHKH 3aciyKUBArOT OTBETHI CTYJEHTOB,
HOCSIIME HECUCTEMAaTU3UPOBAaHHBIN, OTPBIBOYHBIH, TOBEPXHOCTHBIN XapaKTep, KOrja CTyIeHT He
MOHMMAET CYILECTBA M3JIaraeéMbIX UM BOIPOCOB, YTO CBUAETEILCTBYET O TOM, YTO CTYJEHT HE
MOJKET Jajbllle IPOJO0KAaTh 00yUYeHNE I IPUCTYTIATh K MPO(ecCHOHANBHON NesTeIbHOCTH 0e3
JIOTIOTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH TUCHUIUIMHE.



