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PabGouass mporpamma cocraBieHa Ha ocHoBe PI'OC BO - chnenmamurer mo
crieranbaocTy 21.05.04 Toproe aeno (npuka3 MunoopHayku Poccun ot 12.08.2020 r. Ne 987)

Pabouast mporpamma paccmorpeHa u ogoOpeHa Ha 3acenanuu kKadenpel Paspaborku
MECTOPOKJICHH MOJIE3HBIX HCKOITAEMBbIX
09.02.2024, nmpoTokon Ne 7
3aB. kadeapou C.E. I'aBpumien

Pa6ouas mporpamma ogo6pena metoauyeckoi komuccuei U n
19.02.2024 r. mpotokon Ne 3

IIpencenarens ' ~_ WN.A.Ilpitanes
Pabouvas mporpamMma cocraBieHa: M
npodeccop kadeapsl PMIIN, n.1.1H A.M. MaxutoB
Penensenr:
3agenayromuit - maboparopunn OO0  "Vpanleollpoexktr" , kaHa. TexH. Hayk

7 B.III. "'angmoB




JIucT akTyasu3anum padoueii nporpaMmbl

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u ogo0peHa s peanusaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kageapsl Pa3paboTku MECTOPOKIEHUH MOJIE3HBIX NCKOTAEMbIX

[Iporokom ot 20 1. Ne

3aB. kadenpoit C.E. EinI/mJeB

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM rojTy Ha 3acefqanuu Kadeapsl Pa3paboTku MECTOPOXKICHHI TIOJIE3HBIX UCKOITAEMBIX

[Iporokomn ot 20 . Ne

3aB. kadenpoii C.E. ﬁprHmeB

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu kadeapsl Pa3paboTku MECTOPOKICHUHN MOJIE3HBIX HCKOMAEMBIX

IIporokomor 20 . Ne

3aB. kadenpoit C.E. F_aBpHmeB

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa U ogoopena s peanusanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceaHuu Kapeapsl Pa3paboTKu MeCTOPOKICHUH MOJIE3HBIX UCKOTAeMbIX

IIporokomor 20 . Ne
3aB. kadenpoit C.E. I'aBpuiien

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
yaeOHOM T'oJly Ha 3aceaHuu Kapeapsl Pa3paboTKu MeCTOPOKICHUH MOJIE3HBIX NCKOTAeMbIX

[Ipotokomor 20 . Ne

3aB. kadenpoii C.E. ﬁprI/IIHeB




Pabouas mporpamMma rnepecMoTpeHa, oocykaeHa u ogoopena s peanusaruu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuu Kageapsl Pa3paboTku MeCTOPOKIEHUH MOJIE3HBIX NCKOMTAEMbIX

[Iporokomor 20 . Ne

3aB. kadenpoii C.E. F_aBpHmeB

Pabouas mporpamMma rnepecMoTpeHa, o0CcykaeHa u ogoopena s peanusaruu B 2031 - 2032
y4eOHOM roJly Ha 3aceaHuu Kageapsl Pa3paboTku MecTOpOKICHUH MOJIE3HBIX NCKOMAEMBIX

[Iporokom ot 20 r. Ne
3aB. kadeapoi C.E. I'aBpuiiieB




1 Ilesiu ocBOEHMSI TMCUMILIAHBI (MOIYJIs1)

[ensiMu OCBOCHUSI TUCHUTUIUHBI (MOTyI1s) «["eoMexaHuKay SBIISIOTCS:

- TMOATOTOBKA CTYACHTOB YMCHHIO NPOTHO3MPOBaTh Jjaedopmammu MaccuBa U
HCIOJIb30-BaHUIO HMHXKEHEPHBIX METOIOB YIIPABJICHUS TOPHBIM JaBICHUEM.

-  pa3BUTHE Y CTYJICHTOB JHUYHOCTHBIX KauecTB, a Takxke (OPMUPOBAHUE
MpoECCHOHAIBHBIX KOMIIETCHIIMKA B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC BO 1o
cnerransHocTr 21.05.04 T'opHoe nerno.

2 MecTo quCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOi IPOrpaMMbl

Hucnunnmua ['eomexaHnka BXOAUT B 00s3aTeNbHYI0 4YacTh y4eOHOro IUiaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jns  u3ydeHus  AWCUMIUIMHBI — HEOOXOAMMBI  3HAHUS  (YMEHHs,  BIaJCHHUSA),
c(OPMHPOBAHHBIC B PE3YIIBTATE U3YUSHHS JUCIUTUTNH/ TPAKTUK:

I'eonorus

Marematuka

®dusuka

OcBoeHMe 03€MHOT0 TPOCTPAHCTBA

3HaHus (YMEHHMs, BIaJleHUs ), NOJy4YEeHHbIE NPU U3YYEHUU TAHHOW TUCHUIUIMHBI OyayT
HEO0OXOIUMBI 1JIsl U3YyUEHUSI JUCIMILTUH/IIPAKTHK:

CrpouTtenbHasi T€OTEXHOIOTUS

be3onacHOCTb )KU3HENEATENBHOCTH

BckpbITHE pyIHBIX MECTOPOXKICHUH

[Tpoueccsl moa3eMHOM pa3pabOTKH PYAHBIX MECTOPOKICHHIM

KomnproTepHOE MOAETNPOBAHNE PYIHBIX MECTOPOXKICHUN

PazpaboTka pya Ha 60nbpIHX TITyOUHAX

3 Komnerenuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHUILINHBI (MOAYJISA) M IVIAHUPYEMBbIe Pe3yabTAThl 00yUeHH s

B pesynbrare ocBoeHUs AMCUUIUIMHBI (MOAyns) «I'eomexaHuKay 00yJaromuics JOIKEH
o0aaTh CIeAYOUMMI KOMIETEHIUSIMHU:



Kon naaukaropa NHaukaTop 1OCTHKEHUS KOMITETCHITUH

OIIK-6 CrocobeH MpHMEHSTh METOAbl aHajdh3a M 3HAHWA 3aKOHOMEPHOCTEW IOBEIEHUS |
yIpaBJIEHUs] CBOICTBaMU TOpPHBIX IOPOJ M COCTOSIHUEM MaccHBa B Ipolieccax I0ObYM U
nepepadOTKU TBEPABIX IMOJIE3HBIX MCKOMAEMBIX, a TAK)KE MPH CTPOUTEILCTBE M AKCIUTyaTaI[HH
HO/I3EMHBIX 00BEKTOB

OIIK-6.1 CucreMaTu3upyeT METOJbl MPEIEIbHOr0 HAIMPSHKEHHOTO  COCTOSHUS
MacCHBa FOPHBIX TOPOL

OIIK-6.2 Biameer MHXKEHEPHBIMM M TEXHOJIOIMYECKMMU METOAAMH  YIIPABIICHUS
r€OMEXaHUYECKUMU MpoLeccaMu




4. CTpyKTYypa, 00bEM U colep KaHne TUCIUILIHHBI (MOTYJIs)
OO01mast TpyTI0eMKOCTh JUCIUTIINHBI COCTABISIET S 3aueTHbIX enuHul] 180 akas. yacoB, B TOM YuCIIe:
— KOHTakTHas padora — 10,7 akan. 4acos:
—ayaurtopHas — 10 akaj. 4acos;
— paeayautopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padota — 165,4 akan. yacos;
— B hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

®dopma aTTecTaluy - 3a4ET C OLUEHKOMN

AynutopHas ) s
KOHTaKTHas pabora E =z dopma TeKyIero
=
B aKaJ. Jyacax 3} Bun KOHTPOJIS
Paznen/ Tema 2, (B axaz. uacax) 8§z . p Kox
> 3 © | camocTosATeIbHOI YCIIEBAEMOCTH U
JHCIHTLIAHBL = [~ " KOMITETEHIIUH
2 5 paboThI MIPOMEKYTOUHOM
11a0. MpakKT. | 5 & aTTeCTALMH
Jlek. 5 & 1
3aH. 3aH. 0 &
1. Beenenune
1.1 emu u 3a1a4u ITogroroBka k VT onboc
JIACIUATIINHEI, CBS3b co 0,05 0,1 5 CEMHUHAPCKOMY (co 6ecea03afme)
CMEKHBIMH JUCIUIUTMHAMH 4 3aHATHIO
ITogroroBka k .
1.2 CoBpeMeHHBIE TEHACHINU 005 01 5 CeM};l/IHa CKOM YcTHbli onpoc
pa3BUTHS T€OMEXAHUKU ' ' P y (cobecemoBanue)
3aHATHIO
HWroro no pazneny 0,1 0,2 10
2. T'opHoe naBneHue
IlogroroBka k
2.1 OcHOBHBIE TOHATHS 4 0,2 0,1 5 TectupoBanue
TECTHPOBAHHIO




IToaroroBka k

2.2 ®opMbl TIPOSIBICHUS 0,2 0,1 TectupoBanue
TECTHPOBAHHIO
HWroro no pazneny 0,4 0,2 5
3. CpoiicTBa nopoa
3.1 dusnveckue u IMoaroroBka K
N 0,1 0,1 6 TectupoBanue
MEXaHUYCCKHE CBOMCTBA TECTHPOBAHHIO
3.2 Meroapl ompeacIeHus IMoaroroBka K
A 1pen 0,1 0,1 6 A TectupoBanue
MEXaHUYECKUX CBOMCTB TECTHPOBAHHIO
IToaroroBka k
3.3 ITacnopt mpoyHOCTH 0,1 0,1 6 A TectupoBanue
TECTHPOBAHHIO
3.4 Ilpouynocts 1OpOa B IMoaroroska K
P pox 0,1 0,2 6 TecrtupoBanue
MacCHBE TECTHPOBAHHIO
HWroro no pazneny 0,4 0,5 24
4. NebopMalMoHHbIE CBOHCTBA
. [Toaroroska
4.1 Ynpyrue cBoiicTBa 0,1 0,2 6 TectupoBanue
TECTHPOBAHHIO
4.2 IInactuyeckue IToaroroBka k
0,1 0,2 5,4 A TectupoBanue
XapaKTePUCTUKU TECTHPOBAHHIO
. IToaroroBka k
4.3 Peanornueckue cBOcTBa 0,1 0,2 6 TectupoBanue
TECTHPOBAHHIO
4.4 Kommpeccnonnbie IToaroroBka k
. P 0,1 0,2 5 TectupoBanue
CBOCTBa TECTHPOBAHHIO
HWroro no pazaeny 0,4 0,8 22,4
5. Hampsoxennoe COCTOSIHUE
MacCHBa
IToaroroBka k .
5.1 HanpspkeHHOE COCTOSHHE A YcTHbli onpoc
0,1 0,2 5 CEMHUHAPCKOMY
HETPOHYTOTO MacCHBa (cobecemoBanwe)
3aHATHIO
5.2 HanpspkeHHOE COCTOSTHHE IToaroroska K .
o VYeTHBI onpoc
HaKJIOHHOM  IUIOIAAKU B 0,1 0,2 5 CEMHUHApCKOMY
(cobecenoBanue)
HETPOHYTOM MAacCCHBE 3aHATHIO
53 K Mopa. CsoiicTBa IToaroroBka k
byr p 0,1 0,2 5 TectupoBanue

Kpyra Mopa.

TECTUPOBAHUIO




5.4 HanpspkeHHOE COCTOsTHHE

IToaroroBka k

VYerHbIi opoc

0,1 0,2 6 CEMHHAPCKOMY
MPUOTKOCHOTO MacCHBa (cobecemoBanue)
3aHITHIO
5.5 HanpsbkeHHOe cocTosiHHE INoaroroska x N
. YcTHBIH onpoc
HAKJIOHHOW  IUIOIIAJKU B 0,1 0,2 2 CEMHUHApCKOMY
(cobecenoBanue)
MPUOTKOCHOM MAacCCHBE 3aHATHIO
Wroro no pazneny 0,5 1 23
6. Haumbonee BeposiTHas JHHUS
CKOJIBKEHUS
6.1 Bricora BepTHKAILHOIO IToaroroska
p 0,2 0,2 6 TecrtupoBanue
obHaxxenus nopoz (HBJIC) TECTUPOBAHHIO
6.2 OCHOBHBIE IOJIOXKCHUS IToaroroBka Kk
0,2 0,2 6 A TectupoBanue
noctpoenust HBJIC TECTUPOBAHHUIO
IToaroroBka .
6.3 BapuaHThl MOCTpPOCHHUS YcTHBI onpoc
0,2 0,2 6 CEMUHAPCKOMY
HBJIC (cobecemoBanue)
3aHATHIO
HWroro no pazneny 0,6 0,6 18
7. YCTOWYHUBOCTE OTKOCOB
7.1 Cubl, ACHCTBYIOIIHE Ha IToaroroBka k
’ Y 0,2 0,2 6 TecrtupoBanue
MOBEPXHOCTH CKOJILKEHUS TECTHPOBAHHIO
7.2 VYcioBwe TpeneNLHOIO IToaroroska
P 0,2 0,2 6 TectupoBanue
paBHOBECHS TOPOJT TECTUPOBAHUIO
7.3 Kosbpduumenr 3amaca IMoaroroska k
. b 0,2 0,2 6 TecrtupoBanue
YCTOWYHBOCTH TECTHPOBAHHIO
HWroro no pazaeny 0,6 0,6 18
8. MeTozpl pacyera yCTOWYUBOCTH
OTKOCOB
IToaroroBka k
8.1 I'paux Pucenko 0,1 0,2 2 A TectupoBanue
TECTHPOBAHHIO
8.2 MeTon anredOpandyeckoro IToaroroska
A P 0,1 0,2 6 & TectupoBanue
CIIOKEHHNS CHIT TECTHPOBAHHIO
8.3 Mero KacaTellbHBIX IToaroroska k
a 0,1 0,2 6 & TectupoBanue

HaIpsKEHU N

TECTUPOBAHUIO




8.4 Ycpennenue

ITogroroBka k

MEXaHMYECKHX CBOICTB 0,1 0,2 1 TectupoBanue
TECTUPOBAHUIO
MaccHBa
Hroro no pazaeny 0,4 0,8 15
9.  VYcroiuuBoCTh  MOpPOJ U
apaMeTpbl OTKOCOB
INoaroroska .
9.1 Knaccudukanus nopos mo 0 A YcTHBIi onpoc
N 0,1 1 4 CEMUHAPCKOMY 6
YCTOWYHBOCTH (cobecenoBanue)
4 3aHATUIO
. Ilonroroska x .
9.2 VcroiuuBbie MapamMeTpbl 1 1 4 A YcTHBI onpoc
0, 0, CEMUHAPCKOMY
OTKOCOB (cobecenoBanue)
3aHATHIO
HWroro no pazneny 0,2 0,2 8
10. @akTophl, BIHAIOLIME HA
YCTOHYUBOCTH OOPTOB KaphepoB
10.1 [Toaroroska k Y eTHBIH OIDOC
MHXeHepHO-Te0IOTHYECKHE 0,1 0,8 6 CEMHHApPCKOMY (cobece OBaI:H/Ie)
(axTops! 3aHATHIO A
[Toaroroska k .
10.2 T'upporeonoruueckue 0 0 6 A VYeTHBIl onpoc
(baxto 1 1 CEMUHAPCKOMY 6
pBI (cobecemoBanme)
4 3aHSITHIO
[ToaroroBka k o
10.3 dusuxo-reorpaduueckue 1 1 A YcTHbli onpoc
daxro 0, 0, 6 CEMHHApPCKOMY 6
pBI (cobecenmoBanwe)
3aHATHIO
[ToaroroBka k .
10.4 I'opHO-TexXHHYECKHE 1 1 4 A VYcrHbI ompoc
0, 0, CEMUHAPCKOMY
(hakTopsl (cobecenoBanue)
3aHATHIO
HWroro no pazaeny 0,4 1,1 22
Hroro 3a cemectp 4 6 165,4 320
Wrtoro nmo auciumiinHe 4 6 165,4 3a4eT ¢ OICHKOM




5 O6pa3oBaTtejibHbIE TEXHOJOTHH

Jns  peanuzanuu  NpPeAyCMOTPEHHBIX BHUJOB Yy4eOHOH paboThl B KauecTBe
00pa30BaTeNbHBIX TEXHOJOTHI B MPENOJaBaHUU JUCIHUILTUHBI «[ €OMEXaHHUKa» HCIIONb3YIOTCS
TpaAULMOHHAs U MOJYJIBHO - KOMIIETEHTHOCTHAsI TEXHOJIOTUU.

[lepenaua HEOOXOMUMBIX TEOPETUYECKMX 3HAHUH U (OPMUPOBAHHUE OCHOBHBIX
MIPEAO0CTaBICHUN MO Kypcy «I'eomMexaHnKa» NPOUCXOAUT C UCIOJIB30BAHUEM MYJIbTUMEAUINHOTO
00opymOBaHUsI.

Jlexumu TpoxomsAT B TpaaAMUMOHHOW ¢opme, B Qopme NeKuuii-uHbopmanus,
TEKIUHA-KOHPEPCHIINN, JCKIUH-KOHCYJIbTallMd © TPOOJIEMHBIX JIeKIWHA. TeopeTudeckuid
MaTepuang U3JI0KEHHBIM M OOBSCHEHHBIN CTyJEHTaM Ha JEKIUAX-WH(DOpMALUAX, MOJJICKUT
CaMOCTOSITEIbBHOMY  OCMBICIIEHHUI0O W 3anoMuHaHuio. COBOKYIHOCTb  JIOKJIQJIOB 11O
MpeIBAPUTENILHO TOJArOTOBIEHHOW MpoOJeMaTUKe CHENaHHBIX Ha JEKIUU-KOH(EepeHIIUU
o0ecrieynBaeT BCE-CTOPOHHEE OCBEIICHHE MPOOJEMBI 3a CYET [OIMOJHEHHS W YTOYHEHHS
mpernojaBaTesieM, a TakKe IOJBEJCHHEM HWTOTOB B KOHIIE JEKIUH C (POopMyIHpOBaHUEM
OCHOBHBIX BBIBOJIOB. TeopeTruueckuii MmaTepuai Ha MPoOJIEMHBIX JICKIIUAX SIBISETCS Pe3yIbTaTOM
YCBOGHHUS TMOJYYEeHHOW HH(OpMAMKU TOCPEICTBOM IMOCTAHOBKH MPOOJIEMHOr0 BOMpOca U
MOWCKa MyTel ero pemeHus. Ha JIEKUMSIX — KOHCYJNbTAIUSAX HM3JI0KEHHWE HOBOIO MarepHaia
CONIPOBOXKIAETCS OCTAHOBKOM BOIPOCOB U IMCKYCCHUEN B IIOMCKAX OTBETOB HA ATU BOIPOCHI.

CamocrosiTenbHas padoTa CTUMYJIUPYET CTYICHTOB B MPOIECCE MOATOTOBKH JOMAIITHUX
3aJlaHUM, ¥ TOKJIAJI0B JUISl IPAKTUYECKUX 3aHATHUM, TPU IIOJATOTOBKE K UTOMOBOM aTTECTALlUH.

6 YueOHO-MeTOAMUYECKOE 00ecTeYeHe CAMOCTOATeIbHOM padoThl 00y4arommxcst
[Ipencrasneno B npunoxeHuu 1.

7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs POMEKYTOUHOH aTTecTalluM
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HHPOPMALIMOHHOE 00ecTieYeHre TUCIIUTLTUHBI (MOTYJI51)
a) OcHOoBHas JIMTEpaTypa:



1. lementbeB, A.B. KoncnekT nekiuii mo qucruruinHe «'eomexaHukay [ DJIeKTpOHHBIN
pecypc]: anekTpoHHOe ydeOHOe mocoOue Juisi CTyIeHTOB HampaBieHus noaroroBku 21.05.04
«I"opHoe aenoy, 21.05.05 «dusndeckue nporeccsl TOpHOTO WK HE(TEra3oBOTro MPOU3BOCTBAY»
| A.B. JementseB; Ky3['TY. - Kemeporo, 2016. - 129 c¢. — Pexum nocryna:
https://e.lanbook.com/book/115111 — 3aru. ¢ akpaHa.

2. Kasukaes, JI.M., KoseipeB, A.A., Kacnapesn, 3.B., Nopuc, M.A. Vnpasnenue
reo-MeXaHW4YeCKUMHU MpOoIeccaMH TMPH pa3pabOTKe MECTOPOXKIEHUN MOJE3HBIX HCKOMAEMBbIX
[DnexkTpoHHEIH pecype]: YuebHoe mocobue. - M.: M3parensctBo «I"opHas kauray, 2016. - 490 c.:
wi1. — Pexxum nocryma: https://e.lanbook.com/reader/book/101757/#1 — 3aru. ¢ ak-paHa.

0) JlonmostHuTEIbHAS JIUTEPATYpa:

1. JlementreB, A.B. 'eomexanuka [DIeKTpOHHBIA pecypc]: 1a00paTOpHbIN NPaKTUKYM
JUIS CTYIEHTOB, OOy4aloluXcs IO HaMpaBlIEHUWI0 MNOAroTOBKU (crenuanbHoctH) 21.05.04
«opuoe pemo», crmenmanm3amuu 21.05.04-05 «IllaxTHOEe W MOA3EMHOE CTPOHMTEILCTBO» H
HaIpaBJIeHU0 MoAroToBkH (crneruanbHocTr) 21.05.05 «Dus3uveckue mporecchl TOPHOTO WU
HedTerazoporo npoussojactBay / A.B. JlementseB - Kemeposo: Ky3['TY, 2015. - 104 ¢c. —
Pexxum nocryma: https://e.lanbook.com/reader/book/69419/#1 — 3ari. ¢ sxpaHa.



B) MeToan4yeckne yKazaHus:

1. 3Bamsguos B.JO., Kamamnosa E.Il. T'eomexanuka [DneKTpoHHBIH pecypc]
nabopa-topHbiid npaktukyMm / Bagum FOpeeBuy 3ansanos, Enena Ilerposua Kamanosa ; ®I'60Y
BIIO «MarHutoropckuii rocyIapCTBEHHbIA TEXHMUYECKHW yHuBepcuTeT uM. [.M. HOcoBay. -
OnektpoH. TekcToBbie aaH. (861 KB).-Maruutoropck : ®I'6OY BIIO «MI'TV», 2016. Pe-xum
noctyna: http://catalog.inforeg.ru/inet/GetEzineBylD/311549 — 3ar. ¢ skpaHa.

2. KysumenoBa T.C. OcHOBBI TreOoMeXaHWKH. MeTON. YKa3aHUS 10 BBIIOJHEHUIO
pacuer-HO-Tpaduyeckoil paboTel mo aucuumuHam «l'eomexanuka», «OCHOBBI T€OMEXaHHUKH.
Mar-auroropck: 'OY BIIO «MI'TVY», 2010. - 29 c.

r) [Iporpammuoe o6ecneuenue u UHTEepHET-pecypehb:

IIporpamMHoe oGecnieyeHne

Haumenosanue I10 Ne noroBopa CpoK JIeHCTBUS JIUIICH3UH
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB000IHO pacrnpoctpansemoe [10 0OECCPOUHO

FAR Manager cB00OAHO pacnpocTpansemoe 10 0OeccpoyHO

IIpodeccnonanbubie 6a3bl JAHHBIX M HH(OPMAIIMOHHBIE CIIPABOYHBIEC CHCTEMBbI
HasBanue Kypca CchblliKa
NudopmannonHas cucrema - EnMHOE OKHO JoOCTyna K .
(bopman A AOCTYIA KIURL: http://window.edu.ru/
MH(OPMAaLMOHHBIM pecypcaM

ITouckosas cucrema Axkanemus Google (Google Scholar) |URL: https://scholar.google.ru/

Harnmonansnas nHpopMamonno-ananutiueckas cuctema|URL:
— Poccutickuit unnekc nayunoro nutuposanust (PUUHL])  [https://elibrary.ru/project_risc.asp




DnexkTpoHHas 0a3a mepuoAMUYECKUX m3maHuii East View

Information Services, OO0 «MIBHUCy» https://dlib.eastview.com/

9 MaTepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTILTHHBI (MOLYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecrcucHue JUCIHMITIIIMHBI BKJIIFOYACT:




VYuebHble ayAUTOPUH sl IPOBECHUS 3aHATUH JIGKLIMOHHOTO TUIA - MyJIbTUMEIUIHbIE
CpeACTBa XpaHEHHsI, TIepelaun U IPeACTaBICHUS HHPOpMALUU

VYuebHas ayquTopus AJs IPOBEAECHUS 1a00OpaTOPHBIX padoT: 1abopaTopus reOMEXaHUKH
u texHonorun OI'P - JlabopaTopHble YCTaHOBKH, U3MEPHUTENbHbIE IPUOOPHI /711 BBHIIOJHEHUS
J1a00paTOPHBIX PadOT:

JInHaMOMETp IEKTPOHHBIN CHKATHS

JICM-1/4-1MI'4 o 1 xH;

[Tpubop xomnpeccuoHHbIN A1 ucnbiTanus rpyHToB [TKI-@;

[Tpubop nns onpenenenus conpotuieHus rpyntoB casury ['TTI-30;

Mkad cymunpaerii [1IC-0,25-20;

Becsr nabopatopusie snekrponasie ARC120 Adventure kir. tounoctu 11

(roc. peectp Ne 18785-00);

YuebHas ayquTopus AJs IPOBEACHUS 1ab0paTOpHBIX padoT: 1abopaTopus reOMEXaHUKH
u (pusuku ropHbIX Iopo/ - Ipecc rugpasnamueckuii [ICY-125

W3mMepuTenb BpeMEHH M CKOPOCTH paclpocTpaHeHus yiupTpa3Byka [lynbcap-2.1;

Kannamerp KM-7 xkapMaHHbIN H3MEPUTENIb MAarHUTHOW BOCTIPUMMYHUBOCTH;

Becsl maboparopusie BK-3000

KJI. TO4HOCTH BbICOKUH [I

(roc. peectp PONe 48026-11);

Becor HeaBToMaTnueckoro neicreust MI1-150 (MIT BJIA «'ymusep 06») Ki1. TOYHOCTH
11,

Crenp uist MOJIENTUPOBaHMSI HAa SKBUBAJIEHTHBIX MaTepHasax;

JlaGopatopus moneas [1JIJI-10; Maxker nnst onpeneneHus TPEUIMHOBATOCTH T'OPHBIX
MOPO/I.

Y4yeOHble ayAUTOPUU JUIsL TIPOBEJECHHUS MPAKTUYECKUX 3aHATHH, TIPYNIOBBIX U
MHUBUAYAIBHBIX KOHCYJIbTAINH, TEKYLIET0 KOHTPOJIS U IPOMEKYTOYHON aTTEeCTaINH -

Jlocka, MyIbTUMEIUIHBIN IPOEKTOP, IKPaH;

[Tomemenust Uit  camMOCTOATENIbHOM  paboTel  oOywaromuxcs - IlepconanbHble
kommbioTepsl ¢ makerom MS Office, Bbixogom B MHTEpHET M C JIOCTYIOM B 3JIEKTPOHHYIO
MH(OPMALMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA,;

[Tomemenue st XpaHeHUsT H  NPOQUIAKTUYECKOTO OOCITYXHBaHHUS y4eOHOTrO
obopynoBanus - Cremaxu, ceidbl 1y XpaHeHus! yueOHOro 000pyA0Ba-HUS

HHCTpyMEHTHI 17151 pEMOHTa 1ab0paTOpHOTro 000PYA0BAHHUS.






03O0 LN K~ WK

8.

9.

[Tpunoxenue 1
Y4eOHo-MeToanYecKoe obecreyeHrne caMOCTOATEIbHOM paboThl CTYJCHTOB

Hepeqeﬂb TEM IJIA NMOATOTOBKH K CEMUHAPCKHUM 3AHATHUAM:

. HaripsikeHHOE CcOCTOsSIHME HETPOHYTOI'O MacCUBa:

. HanpsbxeHHOE COCTOSIHME HAKJIOHHOM IUIOIIAKU B HETPOHYTOM MAacCHUBE;

. HarpsikeHHOE cOCTOsSIHHE TPUOTKOCHOTO MacCHUBa;

. HanpsxeHHO€E COCTOsSIHME HAKJIOHHOM IUIOIAJKU B IPUOTKOCHOM MAacCHBE;
. Bapuants! noctpoenus HBJIC;

. Knaccugukanus nopos o ycToiduBoCTH;

. YCTONYMBBIE ITapaMeTPbl OTKOCOB;

. @aKTOpBI, BAUSIOIME HA YCTOWYUBOCTh OOPTOB KapbepOB.

Ilepeuens Tem u 3a1aHMii AJ15 IOATOTOBKH K 324€Ty:

. l'opHoe naBnenue.

. Mexanunyeckue cBoictBa mopoi. CriocoObl UX ONpeIeIICHHS.

. IlonsiTHE 00 yaeIbHOM CHETUICHHH U METOJIaX €ro OMpe/IesICHHs.
. YpaBHenue KynoHa u ero rpaguueckast MHTEpIIpeTarus.

. ITacriopT MPOYHOCTH TOPHBIX MOPO/I.

. IIpo4HOCTBE IOPOJ B MacCCHUBE.

. OcHOBHBIE TapaMeTPhI CUCTEM TPELIMH TOPHOIO MaccHBa U CIIOCO0 MX ONpeAeTIeHUsI.

VYnpyrue cBoicTBa MOPO/I.

KOMHpCCCI/IOHHBIe CBOMCTBaA rnopon.

10. O6beMHOE HaNpPSKEHHOE COCTOSIHUE HETPOHYTOTO MacCHBA.



1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

OrnpezenieHre HANPaBIECHUN U BETMYMH HANPSLKEHUM, TEUCTBYIOIIMX HAa HAKJIOHHOM IJIOIIAIKEe B TOYKE MacCHBa.

CaoiictBa kpyra Mopa.

OnpezeneHne KacaTeJIbHOTO U HOPMAJIbHOT'O HANPSY)KEHU HAKJIIOHHOM TUIOLIAJKY B 33IaHHOM TOUKE MacCuBa ¢ IOMOILIbIO Kpyra Mopa.
[TocTpoenne npeaensHOro Kpyra Mopa /Ui 3aJJaHHOIM TOUYKHA MacCrBa MPU U3BECTHBIX (PU3UKO-MEXAaHUYECKHX CBOWCTBAX MOPOJ.
Hanpasienust HanOoIbIINX TTIABHBIX HAPSHKECHUH B IPUOOPTOBOM MAacCHBE M UX POJIb B OTIPE/ICIICHUN HAMpaBICHUH e opMaluii ciBura.
CymurHocTh 1 criocoObl OTPeIeTICHUsT BEICOTHI BEPTHKAILHOTO 00HAKEHUS IOPO/I U 00JIACTH PACTATUBAIONINX HANPSHKEHUH B IPHOOPTOBOM MacCHBE.
Teoperuueckre NoI0KEHUs, UCIOIb3yEeMbIE MPU OCTPOCHUHU Hanboiee BEPOATHOM TMHUU CKOJIBKEHHS B OTKOCAX.

I'padmyeckuii cnocod onpeseneHus MUPUHBI UIOMIAAKH PU3MBI CKOJTBKECHHSL.

[Toctpoenue HaubosEe BEPOSITHOM JIMHUU CKOJIbXKEHUS. BapuaHThl mocTpoeHus.

Onpenenenre MEXaHUYECKUX CBOWCTB MOPOJI IPUOTKOCHOI'O MAaCCUBA 10 U3BECTHOMY MOJIOKEHUIO TIOBEPXHOCTH CKOJIBKEHUS.
ITocTpoeHne MiI0CKoi NOBEPXHOCTH CKOJIBKEHHSI BEPTUKAIBHBIX OTKOCOB.

Cunpl, eCTBYIONIME HA TOBEPXHOCTU CKOJIBKEHUS.

YcnoBue npeneasHoro paBHOBECUS ITOPOLL.

[Tonstre o ko3 duirente 3amnaca yCTOMUMBOCTH, €M0 HOPMAaTUBHBIE 3HAYCHUSI.

[Tonstre o ko3 duirienTe 3amnaca yCTOMYMBOCTH U METOJIaX €To pacuerTa.

Omnpenenenne BbICOTHI BEPTUKAIBHOTO OTKOCA € 33JJaHHBIM 3aI1aCOM YCTOWYMBOCTH.

Meron ®UCEHKO ONpeAeIIeHNs YIUIa Ui BBICOTBI OTKOCA C 33JaHHOM YCTOMYMBOCTBIO.

XapakTep 3aBUCUMOCTH MEXy BbICOTOM U yIIOM OTKOCA.



29. Pacuer koa(uumeHTa 3amnaca yCTOHUMBOCTH METOJIOM aIreOpandecKoro CI0XEeHUs CHIL.
30. Pacuet ko3¢ dunmenHTa 3anaca ycTOHNYMBOCTH METOJIOM KacaTeIIbHBIX HAIPSHKCHUI

31. Ycpennenne pU3NKO-MEXaHUUECKUX CBOKMCTB IMOPO/I.

Sanaﬂnﬂ JUIS1 CAMOCTOATEIbHOM paﬁoTbl

Bapuantsl padoTsi Ne 1

Howmep

Bonpocw
BapUaHTa




1 Onpenenuts K03 PUIHEHT OOKOBOTO pacropa MOopoIbl, €CIH B TOUKE
HETPOHYTOT'0 MaccuBa BepTHKalIbHOE Hanpsbkerue 20 MIla, ropuzoHTansHoe
5 MIIa.

2 OmnpenenuTh yAeIbHBIN BeC TOPOAbI 00pasia KyOondeckoil popmMel ¢ pazmMepamu
5x5x5 cm. Macca obpasna 0,375 kr.

3 Cpe3 o0Opasiia mopojisl ¢ MONEPEUHbIM CEYCHUEM TUIOIIAABI0 25 cm? MIPOU30IIIEIT
OT MPWIOKEHHOH KacarenbHoM cuibl 112500 H. Onpenenuts BeTuuuny
YIEIBHOTO CLUEIUIEHUS (IIPY YUCTOM CABUIE).

4 ConpoTHBIIEHHE CABUTY MOPOJIbI cocTaBisgeT S MIla mpu HopMaisHOM
nasinenuu 6 MIla. VY nenpHoe cueruienue nopossl 2 MIla. Onpenenuts
rpaduvecky (¢ MOMOIIBIO ACTIOpTa MPOYHOCTH) YIOJI BHYTPEHHETO TPEHHUSL.

5 1o Tomy *e nmacnopTy NpOYHOCTH (IIYHKT 4) ONPENEIUTh HAIPSHKEHNUE TPEHUS
pu HopMajbHOM JaBienuu 4 Mlla.

6 N300pa3uth Ha cTepeorpaMmme MI0CKOCTh TPELIUHBI ¢ a3UMYTOM IPOCTHPAHUS

140° u yrnom nagenwust 30°.

7 51 KaKo L€ UCIIONIb3YETCsl CTepeorpaMMa TPEIMHOBATOCTH ?




1 Onpenenuth BepTUKAIbHOE JaBiieHUe B MaccuBe Ha rinyonne 200 m. [lnmoTHOCTD
3
nopon 2,5 T/m”.

2 Yem oTiinyaeTcs yAEIbHBIN BEC TOPO/BI OT €€ MJIOTHOCTH ?

3 Hassarb Bua nedopmaiiuu u aath ee
OTpeJIeTICHUE TI0 CXEME MPUIIOKEHUS

Ipe/iebHON Harpy3Ku (CM. PUCYHOK). [T1
a—

4 JlaTh omnpeneieHre CONPOTUBICHUS CABUTY U BEIMYMHBI YIEIBHOTO CIETICHUSI.

5 N300pa3uTh Ha cTepeorpaMMe MIOCKOCTh TPEIUHBI C a3UMYTOM JTMHUU
npoctupanusd 10° u yrinom nagenus 70°.

6 I[J'IH KaKou 11eJIn HCIIOJIB3YCTCA AuarpaMma TpenHOBATOCTU ? OCHOBHBIC
napaMeTpbl AnarpaMMmabl.

7 Kak OIIPEACIIUTL YACIBbHOC CLUCIIJICHUEC ITIOPOJ B MACCUBE ?




1 J1aTh mOHATHE O CTPYKTYPHOM OJIOKE MAacCUBa, OT YETO 3aBUCST €ro pa3Mepsl ?
2 Kak 3aMepuTh a3UMYT JIMHUU TPOCTUPAHUS TUIOCKOCTH TPEIIUHBI ?

3 VaenbHoe cuerienne nopoj 1 Mlla. Kakyro kacarenbHyro CUly HaJ0
MPUIOKUTH K 00pa3ily ¢ KBaJIpaTHBIM CEUEHUEM 5X5 CM IIPU YUCTOM C/ABHTE ?

4 OOpa3er| ¢ KBaJpaTHBIM CEYEHUEM 5X5 CM cpe3aH IPH HOPMaJIbHOM
HanpsbkeHuu 5 MIla u kacatensHom 3 MlIla. OnpenenuTs BeIUYUHBI
MPUIOKEHHBIX CHJI

5 Conpotusnenue nopoast casury 4 Mlla npu HopmansHoM nasienun 5 Mlla.
VYron BayrperHero tperus 30°. OnpeneauTs ¢ TOMOIIBIO MACTIOPTa IPOYHOCTH
YAEIBHOE CLEIICHUE.

6 M300pa3uth Ha cTepeorpaMMe IIIOCKOCTh TPEIIUHBI C a3UMYTOM JIMHUH

npoctupanus 90° u yrie magenus 0°.

7 Jlath onpenesieHNe NOHATHS «CUJIA CLICTUICHUS.

Howmep
BapuaHTa

Bonpocs




1 O6pa3zer; mopoasl Kyonueckoi popMbl UMeET pa3Mmepsl Sx5x5 cm. [Ipu
OJTHOOCHOM C)KaTUH MPoIoiibHast abcontoTHas nedopmanus cocraBuia 0,5 Mm.
Koaddunuent Ilyaccona mopoast 0,2. OnpenenuTb OTHOCUTEIHHYIO
HOTIEPEUHYIO 1e(hOpPMAITHIO.

2 bynpao3epoM clBUHYTa Mpu3Ma nopoasl cedenueM 1x1x1 m. Kakyro cuny
MOTPeGOBATIOCH TIPHIIOKKTB JUIS €¢ CABUTA, €CIH YAeIbHKI Bec mopox 2-10°
HAV, ynenbHoe cueruienue 1 Mlla, yron BayTpennero tpenus 30° ?

3 Onpenenuth 60KOBOE AaBiieHHE B MaccuBe Ha riryoune 300 m. [lmoTHOCTB
nopox 3 t/m°. Koo durment ITyaccona 0,2.

4 JlaTh Ha3BaHME U ONpeeSICHUE JIUHUM 1,2,
YKa3aHHBIX Ha CTepEOrpaMMe TPEIIUHOBATOCTH
U OIHCaHue croco0a uX ompeeNeHusl.

5 N300pa3uth Ha cTepeorpaMmme MI0CKOCTh TPEUIUHBI B A3UMYTOM JIMHUU
npoctupanus 300° u yriiom nagenus 60°.

6 I[aTB OIPEACIICHUA «YACIBbHOI'O BECa» U KIIJIOTHOCTU» IOPOM.

7 JlaTh aHaTMTHYECKOE BHIPAYKCHHE
nacrnopTa MPOYHOCTH, N300PaKEHHOTO

Ha PUCYHKC.




1 Jath onpeneneHne MHTEHCUBHOCTH TPEITUHOBATOCTH, Ha3BaTh (pakTopa, OT
KOTOPBIX 3aBUCUT CTPYKTYPHOE OCJIabJIeHHE MOPO/I.

2 N300pa3uTh HaA CTEPEOrpaMMe IIOCKOCTh TPEIIUHBI C a3UMYTOM JIMHUU

npoctupanus 30° u yriaom nagenus 10°
3 OnpenenuTs IIOTHOCTH TOPOAbI (B /M%), eciut ee yaenbHbIN Bec 29430 HoMe.

4 OnpenenuTth OOKOBOE aBJICHUE B MacCUBE Topo1 Ha riayouHe 100 M.
Koodduumenra [yaccona stux mopox 0,2. [LIOTHOCTb TOPObL 3 T/M°.

5 JlaTe onpeneneHue yria BHyTPEHHETO TPEHUS TOPOJBI.

6 HaqepTI/ITB BO3MOJKHBIC CXEMBI ITPUJIOKCHUA CUJI K o6pa3uaM IMopoAasbI ITpH
HUCIIbITAHUHU UX HAa CABUTI.

7 OnipenenuTsb CUITy TSKECTH BEPTUKAIBLHOTO MOPOAHOr0 6510Ka BeIcOTOM 100 M,
. 3
mpruHOM 50 M B TNIOCKO-HAMPSKEHHOM cOocTOsTHUH. [ImoTHOCTH mopos 3 T/m”.




3
1 ITnotHOCTH MOPOA 3 T/M°, KO3hduLmenT Ilyaccona 0,2. OnpenenuTh
TOPU30HTAJILHOE HAIIpsKEHHE Ha riyouHe maccuBa 200 M.

2 Oo6paszer ¢ ceuenue 10x10 cm paspyuien kacateiabHo# Harpy3koi 0,5 Ml]a.
Onpenenuts BETUUUHY NPUIOKEHHON CUIIBL.

3 Kakas nopoaa umeet 06JbIlee CONPOTUBIICHUE CABUTY MIPU HOPMAJIbHOM
nmasinennn S MIIa: 1) ¢ = 30°, C=0,1 MITa; 2) ¢ =15° C =0,2 MIla.

4 Cnasur o0Opasiia mpou30IIes Mpu BepTukaibHOM nasieHun 0,6 MIla u

6

kacatenbHoM).1 MIla. Yron BuyTpenHero Tpenus moposst 30°. OnpenenuTsb
yIIeIbHOE CUEIUICHHUE TTOPOIBI.

5 N300pa3uth Ha cTepeorpaMmMe MIOCKOCTh OTKOCA C a3UMYTOM MPOCTUPAHUS
310° u yrnom magenus 90°.

6 Kakyto maccy rpysa TpeOyercss HOMECTUTh Ha MMOBEPXHOCTh 00pa3iia ce4eHueM
20x20 cm, 9ToOBI co31aTh BepTuKaiabHoe naienue 0,1 MIla.

7 laTh onpenieneHne NOHITHIO «YUCTBIM CIBUT.

2.5 Bapuantsl padoTsl Ne 2
Howmep

BApUAHTa

Bonpocs




1 IIpu HopMmanbHOoM paBieHun 2 Mlla
CONPOTHUBIICHUE MTOPOJIbI CIBUTY COCTABIISAET
2,2 MlIla. C noMomuipo MpeaesbHOro Kpyra

Mopa (Ha pUCYHKE) ONPEJEIHUTh: a) IOl L,
Mia //‘“ N
BHYTPEHHETO TPCHHS  TOPOJIbI; D ——
0) ynenpHOe CIETIEHHUE TTOPOIBI. 1 [’ “\
=u ] L]

0 2 4 6 'éjﬂﬂo.

2 B kakux cirydasx TpelirHa OTPhIBa MpH jaedopmammu 0TKoca odpa3yercs Ha
IMOBEPXHOCTHU OTKOCA ? I[aTI) CXEMY IMOCTPOCHHA JIMHUU CKOJIB)KCHHA B 3TOM
cirydae.

3 Onwmcars: a ) MOC/IEA0BaTENILHOCTE; 0) YCIIOBHS; B) IPUYHHBI eOpMaLuu
oOpylIeHHs B BUJIE CABUTA cO cKoJoM. J[aTh cxemy aedopmariu.

4 TTocTpOUTH MACHOPT MPOYHOCTH TOPO/IBI, €CITH COMPOTUBIICHUE €€ CIBUTY
onpenensercs ypasuenuem [r] = (0,37-c + 0,6), MI1a.

5 Tlo pe3ynbraram cpesa ABYX IPSIMOYTOJIBHBIX
MIPHU3M MacCHBa MOCTPOEH MAaCHOPT MPOYHOCTH
mopoJ MaccuBa (CM. puCYHOK). Ompenenutb
CHITY,KOTOpast TOTPeOyeTcs OJIsl CABHUTA MIPSIMO-
YTOJILHON MPU3MBI ITOPOJ] C pa3MepaMHu: IJIOIa b
ocHoBanms 1 M, BeicoTa 1,5 M. TIIOTHOCTB MOPOS
22 v,




1 Ha pucyHke aaH nacnopTt IpO4YHOCTH ITOPOBI.

[TocTtpoennem mnpenensHOTO Kpyra Mopa
OTIPENICTTUTh MaKCUMaJIbHOE KacaTeJbHOE
HaIpsHKEHUE B TOYKE MACCHBA, TJI€ HOpMaJlb-
HOE HaNpsDKEHHE Ha TUTOIIAJIKE CIBUTa COC-
taBiisieT 2 Mlla.

P




2 B kakux ciy4asx npu aegopManny 0TKOCa OTCYTCTBYET BEPTHKAIbHAs TPEUIHMHA
oTpeiBa ? JlaTh cXeMy NOCTPOEHHUS JTMHUM CKOJIBXKEHHUS U1 3TOTO Ciaydasl.

3 YcpenaHuTh yroj BHYTPEHHETO TPEHUS MOPO/.

CBolicTBa OPO/I: @
@ M{: 10000

- (4]
yroJl BHYTPEHHETO 20 30
TPCHMSI, TPaI.

- IIJIOTHOCTb, /™ 2,0 3,0

4 B TouKe HaNpsKEHHOI0 MacCMBa MaKCUMaJIbHOE KacaTeJIbHOE HANPSKEHHE
3 MlITa. IToctpoenunem kpyra Mopa onpeaenuTs HOpMaJIbHOE U KacaTeabHOe
HalpsDKEeHUs, IeHCTBYIOIIME Ha IJIOIIAIKE C YIJIOM HakJIoHa 6 = 35°,

5 Onmcare: a) NOCIEI0BATENbHOCTD; 0) YCIOBHUS; B) IPUUUHBI AehopMaiuu
OTKOCOB B BUJI€ ONO3HsA-c/IBUTA. JlaTh cxemy e opMalmy.

Howmep
BapUaHTa

Bonpocs




1 Ha pucynke 1aH naciopT IPOYHOCTH MOPObI.
IToctpoennem mpenensHOro kpyra Mopa = —
OTIpeICNIUTh HAaNOOJIbIIIee TIIABHOE HATIPSIKE- Y /K
HHUE B TOUKE MACCHUBA, € KacaTeJIbHOE HAIps- g ‘ Y
KEHHE MO0 IUIOMIAJKE CIBUIa COCTaBIISICT f B
3,5 MI]a. ol SaAG L

=

2 B kakux ciiyyasix Ha KpyrJOUWINHAPUYECKONH IOBEPXHOCTH CKOJIbKEHUS
OTCYTCTBYET IUIOCKUI yyacTok ? JlaTh cxeMy NOCTPOEHHUS TMHUM CKOJIbKEHUS

AJId 3TOTO cirydas.

3 Onmcars: a) MOCIEI0BATEIBHOCTD; 0) YCIOBUS; B) MPUUMHBI AehopMarum
OTKOCOB B BU/JI€ TNTYOMHHOT'O OIIOJI3HSI O0pTa Kapbepa. [lath cxemy nedopManuu.

4 OnpenenuTh BBICOTY YCTOMUMBOrO ycrymna ¢ yrioM otkoca 70°. Koadduiment
3amaca ycronunsocty 1,5. VY nenbHoe cuennenue nopoa B Maccuse 0,02 MlTa.

VYron Bayrpensero tpenus 30°. IlnotHocTs IOpOX 3 /™,

5 OnpenenuTs yroj HaKJIOHA HalpaBJIEHUS
KacaTeJIbHOrO M HaumOOJBILIETO IIIABHOTO
HaNpsOKEHUS B TOUKE A JIMHUM CKOJIbKEHHS. A




1 Ha pucynke naH macropT MPOYHOCTH TTOPOJIBI.
[TocTpoenuem npenensHOro Kpyra Mopa omnpe-
JCJIINTh HAMMCHBIIICC I'JTAaBHOC HaHpSI)KeHI/Ie B
TOYKE MACCHUBA, 7€ HOPMAJIbHOE HAIPSIKEHUE
Ha IUIOLIaJKe caBura cocrasisieT 3 Mlla.

2 B kakux ciydasx TpelIrnHa OTPhIBA MPH jJedopmammu 0TKoca o0pa3yercs OT
BepxHei OpoBku ? [laTh cxeMy MOCTPOSHHS TMHUN CKOJBKEHUS ISl 3TOTO
cirydast.

3 Onmcars: a) MOCIEIO0BATEINBHOCTD ; 0) YCIOBHS; B) IPUYHHBI 1eopMaum
OTKOCOB B BUJI€ ochInu. J[aTh cxemy aedopmanuu.

4 YcpenHuTh yaeNnbHbBIN BEC TOPOJ] B MACCUBE.

Y 1enbHbIi BEC TOPOJ

@ —3.10* H/M®
@ —-25.10* H/M®
@ —2.810* H/M®

5 OmnpenenuTh OOKOBOE JaBJICHUE B TOUKE A




MaccuBa MOPOJ B OTKOCE (CM.

o
PHUCYHOK). - 50
[InoTHOCTH IOpOS 3 /™. - {oe
Koadduruent I (o
—000
ITyaccona nopona 0,2. g

Howme
P Bonpocs
BapHaHTa

1 B Touke mMaccuBa nopoj 60pTa Kapbepa HauboJIblIee IJIaBHOE HAIPSKEHUE
Mlla, naumenpiuee 2 Mlla. [Toctpoennem kpyra Mopa st 3T0i TOUKH
OTpPEAENUTh BEIMUNHY HOPMAJIbHOTO U KacaTelbHOIO HAPSKEHUH,
JEHCTBYIONIMX HA IJIOLIA/IKE CABUTA. YTOJ] BHYTPEHHETO TpeHUs mopoa 34°.

2 OOBSICHUTD, IOYEMY YTOJI ECTECTBEHHOTO OTKOCA Pa3PhIXJICHHBIX MTOPO/I O0JIbIIIe

5 yria UX BHYTPEHHETO TPEHUSI.

3 OnucaTth; a) MOCNIEAOBATENLHOCTD; 0) YCIOBUS; B) MPUUYUHBI AePOopMaIiu
OTKOCOB B BUJI€ (PHJITPALIMOHHOM OTUIBIBUHBI (ITUKIMYHOTO OnoJ3Hs). J{aTh
cxemy aedopmarum.

4 OnpenenuTh BBICOTY yCTYIIA B MIPEACIBHOM COCTOSIHUU € YTIIOM OTKoca 60°.
Vaensnoe cuemienne nopox 0,1 MIla. Yron Bayrpennero tpenus 30°.
[TnoTHOCTE 3 T/M .




5 OnpenenuTs KacaTeIbHOE HAMPSHKEHUE
B TOYKE A JIMHUM CKOJIbKEHHUS.

3
[TnotHOCTH TOpOR 3 T/M".




1 Mcnone3ys npenenbHblii Kpyr Mopa Ha pu-
CYHKE, OIPEJEIIUTD yJIEIbHOE CLEIUIEHNE
MOPOJIbI, €CIU YToJl BHYTPEHHETO TPEHUS

30°. T‘;HSHQ ! : "
2 ¢
43 \
| SRS SRS i
(i 25 <l el el n

2 OnpenenuTs C IOMOIIBIO PUCYHKA
yroJl HaKJIOHa HauOOJIBIIEro TJIaBHOTO
HaAIPSDKEHUS K TOPU30HTAIN B TOUKE A
JIMHUM CKOJIbKEHHUS.

3 [o pe3ynpTaTam cpesa IByX 00pa3IloB ONPEIEIUTh YToJl BHYTPEHHETO TPEHUS U
CLIETUIEHNE TIOPO/IbI: TIEPBBI 00pa3ell cpe3aH Npu BEpPTUKAIbHON Harpy3ke
1 MIla, ropusonrtansaoii 1 Mlla; BTopoii — coorBercTBenHo 3 MlIla u 2 MIla.

4 TInotHOCTH TIOpPOS 3 T/M>. VensHoe COmpOTHUBIIEHUE TTOpo/1 B oOpasiie 2 Mlla.
VYron BayTpernero Tperus 30°. [lopoibl CUIBHO TPEIIUHOBATHIE: PACCTOSTHHE
MeXy TpemuHaMu 15 cm. OnpeaenuTs BBICOTY BEPTHUKAIBHOTO O0OHAKEHUS
mopoj; oTkoca BeIcOTOM 300 M.




5 Onmcars: a) NOCIEI0BATENBHOCTD; 0) YCIOBUS; B) MPUUMHBI AehopMariuu
OTKOCOB B BUJI€ TIOKPOBHOI'0 OMOJI3HS. J{aTh cxemy aedopmaruu.

Howmep
BapUaHTa

Bonpocusl




1 OnpeaenuTs yroj BHyTPEHHETO TPCHHS T A

IIOPOIbL, UCIIONB3Ys IPEaeIbHbIN Kpyr Mopa 2 // T \\
Ha PUCYHKE. YIeIbHOE CIETICHUE TOPOIbI ; Vi N
1 MIla / \

2 Omnucarts; a) MOCIEN0BATENILHOCTD; 0) YCIOBUS; B) IPUUUHBI fehopMaiuu
OTKOCOB B BUJIc OOPYIIICHUS CO CTYIICHYAThIM CIABUTOM. J[aTh cxemy
nedhopmaruu.

3 OnpenenuTs NpeieabHO-10yCTUMYIO BBICOTY BEPTUKAIBHOIO OTKOCA C
K02 UIIMEHTOM 3araca YCTOMYUBOCTH 2, €CITH YAENbHBIN Bec Topos 28 kH/M?,
YToJ BHYTPEHHETO TpeHus 28°, cuerieHue nopoA B maccuse 0,28 Mlla.

4 Onpenenuth TpadUYECKUM CIIOCOOOM IIUPUHY MPU3MBI CKOJIBKEHUS B YCTYIIE
BBICOTOM 36 M U C yriiom oTkoca 45°. Y 1einpHOe CLEIUIEHNE TIOPOJ B MaCCUBE
0,06 MIla. Yron Baytpennero tpenus 30°. [TnoraocTs mopox 3 /v,
[TocTpoeHwst BEIIONHATE Ha CXeMe TonepeyHoro ceyenus ycrymna 8 M 1:500.

5 IlocTpouts npenenbHblii Kpyr Mopa 11 TOYKH MacCuBa, B KOTOPOU
HaunOosbIIee raaBHoe Hanpspkenue 8 MIla, conporusnenue casury 3 MIla.

VYrois BHyTpeHHEro TpeHus nopoxa 30°.




1 Ha pucynke nzobOpaxeHa JIMHHUSA R / i 40

CKOJIBKEHHS OTKOCA yCTyIa /

BbIcOTOM 40 M.  OmnpenenuTsb 7z : 5
Yrojl BHYTPEHHErO TPEHHS H i 30
CUEIUIEHHE TIOPOJL YCTYIIA, ECIIH UX M 400C

3
[UIOTHOCTB 3 T/M".

2 Omnucarts; a) MOCIEN0BATENLHOCTD; 0) YCIOBUS; B) IPUUUHBI fehopMaiuu
OTKOCOB B BUJIE OTIOJI3HSI H30TPOIHOTO MaccuBa. JaTe cxemy aedopmarm.

3 B Touke A mMaccuBa nopoj 6opTa 1eHCTBYET
6okoBoe nasienue 0,9 MIla. [TnoTHOCTH TOpOA
3 /M. Onpenenuts ko3P PuLHEeHT GOKOBOTO M {000
OTIIOpa IOPOA.

4 Onpenenuth KO3(PPUIMEHT 3amaca yCTOMUNBOCTH BEPTUKAILHOTO OTKOCA
BbicoToi 40 M. (/] pacueroB moctpouts cxemy M 1:1000 nonepeunoro
CEUeHMsI U IUIOCKYIO TOBEPXHOCTh CKOJIBXKEHNUS). Y 1€IbHOE CLEIUIEHUE ITOPOJT




0,1 MIla. Yron Buyrpennero tpenus 30°. [InmotHocTs mopos 3 /M.

5 Onpenenutsh 6OKOBOE AaBleHHE B MaccuBe Mopo Ha Tiayoune 100 m.
[notHocts opox 3 T/m°. Koadduuument [yaccona 0,2.

Howmep
BapuaHTa

Bonpocs




1 [TocTpouTs 3MI0pHI pacnpezeseHus o riyoruHe MaccuBa (PUCYHOK):
a) TOPU3OHTAIBHBIX HANIPSKEHUH;
0) yIenpbHOTO CIECIUICHHUS,
B) CYMMAapHOT0 OOKOBOT'O JIaBJICHUSI.
Ha ocHOBe 3THX MOCTpOEHUI onpeennTh
BBICOTY BEpTHUKAJIHLHOTO OOHAXKEHUS TTOPO/I.
VY nenbHoe cuennenue nopox 3 Mlla.
Vaenwubiii Bec 0,03 MH/™.
Koaddunuent 6oxoBoro ornopa 0,3.

2 Onucartsp; a) MOCIeI0BATEeIBbHOCTD; 0) YCIOBHUS; B) MPUYMHBI Ae(hopMaIum
OTKOCOB B BHJI€ KOHTAKTHOTO OTIOJI3HS MPH MTOJIOTOM TaIeHUHM KOHTAKTOB. J[aTh
cxemy aedopmarum.

3 B Touke maccuBa HauboIbIIEE TIIaBHOE HanpsikeHue 6 MIla, HaumensIiee
4 MIla. OnpenenuTh BETHYNHY KacaTeIbHOTO HAMPSHKEHUS 110 TUIOMIAIKE C
YIJIOM HakjoHa 45°.

4 PaccunTaTh BBICOTY BEPTUKAIBHOIO OTKOCA C KO (UIIMEHTOM 3araca
. o 3
ycroituuBoctH 2. Y nenbHbli Bec nopon 30 KH/M®. Yron BHyTpeHHEro TpeHus
28°. YnensHoe crermrenue 0,3 MIla.

5 IlocTpouTh TUHUIO CKOJIBKEHUS B OTKOCE C YoM HaksioHa 80°, BeicoTOl 60 M.
VY nensHoe cuennenue nopox 0,2 MIla. Yron BHyrpenHero tpenus 20°.




InoTHOCTH OpOA 2,5 T/M°. M 1:1000.
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2
1 IIpu cnBure o6pasna mopoasl ¢ IIoMmaaso ceaenus 20 cM” HopMallbHas U
KacartejibHast Harpy3ku coctaBuiim coorBeTcTBeHHO 40 1 30 kr. OnpenenuTs
YZI€IbHOE CLEIUIEHUE IOPO/Ibl, ECIIM YTOJl BHYTPEHHETO TpeHMs 25°.

2 OnucaTth; a) MOCIE0BATENHHOCTD; 0) YCIIOBUS; B) MPUYUHBI 1eopmariuu
OTKOCOB B BHJIC KOHTAKTHOTO OTIOJI3HS MPH KPYTOM IaJCHUU KOHTaKTOB. JlaTh
cxeMy aedopmanuu.

3 Kakas u3 AByx mopoj umeer 0OJbIiiee COMPOTUBIICHNE CABUTY B OOPTY ¢
BbIcOTOM oTKOCa 200 M: 1) yaenbHoe cuennenue oopasua 10 Mlla, yron
BHyTpeHHero TpeHus 30°, ”HTEHCUBHOCTh TPELUIMHOBATOCTH 4; 2) yAelIbHOE
cueruienue oopasua 20 MIla, yron BuyrpenHero TpeHus 30°, ”HTEHCUBHOCTh
TpeurHOBaTOCTH 12.

4 PaccunTaTh KOX(pPHUIHMEHT 3amaca yCTOWYMBOCTH BEPTUKAIBLHOTO OTKOCA IO
IUIOCKOW TTOBEPXHOCTH CKOJIbKeHMs. BbicoTa oTkoca 100 M (cxemy cedeHus
ctpoutsh B M 1:2000). Y nensnoe cuennenue nopon 0,2 MIla. Yron
BHyTpeHHero TpeHus 30°. ¥V aenbHslii Bec 30 kH/M®.

5 C noMoI1bI0 NOCTPOEHUS TpapUKOB NMACHOPTA IPOUYHOCTH MOPOBI U
npesienbHOro Kpyra Mopa onpeenuTb BeTUYMHY HauOOoJIbIIEro TJIaBHOTO
HaNpsDKEHUs B TOUKE MacCHUBa, Iie CONPOTUBIIEHNE cABUTY paBHO 2 MIla.
VY nenbHoe cuernienue nopoas 1 MIla. Yron BuyrpenHero tpenus 30°.

Howmep
BapUaHTa

Bonpocusl
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1 loka3atk, uTo Kycok nopojsl Maccoit 300 Kr OyaeT HaXOIUThCS B yCTOWYHMBOM
COCTOIHMM Ha oTKoce 25°. IInomaas onops! kycka 0,5 M2, CroemnieHue ero ¢
noBepxHocThio oTKOca 0,01 MIla. Yron Bayrpennero tpenus 30°.

2 Omnucarts; a) MOCJIE0BATENIbHOCTD; 0) YCIOBUS; B) IPUUUHBI fedhopMaliuu
OTKOCOB B BUJIC KOHTAaKTHOTO OTOJI3HS-BbIAaBIUBaHMsL. J[aTh cxemy
nedopManuu.

3 OnpenenuTs BICOTY OTKOCA ¢ yriioM 80°, HAXOASAIIETOCs B MPEACIbHOM
paBHOBecHH. Y aenbHoe cuenieHue nopos B maccuse 0,1 MIIL. Yron
BHyTpeHHero TpeHus 20°. VY nenbHblil Bec 25 kH/M,

4 Y nenbHBIN BEC MOPOJ] OTKOCA, H300paKeH-
HOTO Ha pHUCYHKe, cocTaBisieT 30 kH/M.
Ornpenenutsb yAeIbHOE CLETIIEHNE TTOPOJT
Y yroJl BHYTPEHHErO TPEHUS.

5 OnpeaenuTs Ui TOYKHA TOPHOT'O MacCuBa yrojl HaKJIOHA 3JIEeMEHTapHOM
IUIOLIA/IKH, TT0 KOTOPOH JIeHCcTBYeT KacarenbHoe Hanpsbkenue 30 Klla.
Haubounbiiee u HanMeHbliIee ITIaBHbIE HANPSHKEHUS B 3TOM TOUKE
cootBeTcTBeHHO cocTaBisioT 70 KIla u 10 KIla.




Tect Nel
YkazaTh BepHBIN OTBET U AaTh pacn(PpoBKy 0003HAYCHHUI B HEM.

1 K mokazaremssM MexaHUJeCKHUX CBOMCTB mopoa OTHOCHUTCA:

a) MOJYJIb YIIPYTOCTH; B) KOO PUITMCHT BHYTPSHHETO TPCHHUSI,

0) yIenbHbIN Bec; r) koadunuent [lyaccona

2 COHpOTI/IBJ'IeHI/IC rnopoa CABUTyY O6YCJ'IOBJ'I6HOZ

a) cuaaMu OOKOBOTO OTIIOPA; B) BEPTUKAJIbHBIM JIaBJICHUEM I1OPOJ;
0) cuamMM TPEHUs U CLETICHHS 110 I') HOpMaJIbHBIMHU CHUJIaMU IO TOBEPXHOCTHU
MIOBEPXHOCTH CJIBUTa; C/IBUTA.

3 KoadduuneHt 60K0BOro oTrnopa — 37o:

a) omHoweHue abconomubIX NONepe nbIX B) OTHOIIICHNE BEPTUKAILHBIX HATIPSOKEHUH B
Odedpopmayuii Nopoo K nPOOOIbHLIM NPU MacCHBE MOPOJI K TOPU3OHTAIBHBIM.
00HOOCHOU Hacpy3Ke,

0) OTHOIIEHHE TOPU3OHTATIBHBIX
HaInpsH>KEHUH B MacCUBE MOPOJT K
BEPTHKAIBHBIM;

4 KOB(I)(I)I/II_[I/ICHT CTPYKTYpPHOT'O ocrna0JIeHus nmopoa B MaCCHUBC — OTO BCIIMYMUHA, OIIPCACIIAOIIAA CTCIICHb CHUKCHU A



a) yrjaa BHyTPEHHEro TPEHUS MOPO/I;

0) yAeTbHOTO CIETIICHUS TOPO/I;

5 Yroa BHYTpEHHET0 TPEHHUsI MOPOJ — 3TO yrodl:
a) eCTECTBEHHOT'0 OTKOCA;

0) 1Mo KOTOPBIM OJTHA YaCTh MOPOJIbI
OTHOCHUTEIILHO JIPYrOi 4acTU HAXOAUTCS
B PaBHOBECHUH;

B) IPOYHOCTH MOPO/J] HA PACTSKEHUE.

B) MOKAa3bIBAIOIIMI HaNpaBieHHEe AepopMaruu
C/IBUTA.

6 Y enbHOE CLEIICHUE TOPOJ ONPEENIIeTCs KaK:

a) Mpe/IeIbHOE CONPOTUBIIEHNE
pa3pyLICHUIO IPH «IUCTOM CIBHUTEY;

0) mpelienbHOE COMPOTUBICHUE PACTHKEHUIO;

B) MIPE/IENBHOE CONPOTUBIIEHNUE CIKATHIO.

7 Cucrema TPCIIHH B IOPOJaxX — 3TO COBOKYITHOCTE T€X TPCIIHWH, KOTOPBIC UMCIOT OJIM3KME IO BEJIMUHHE:

@) azumymsl TUHUL NPOCTNUPAHUS U YTbl
naoenus;
0) cueruieHre U Yyroji BHYTPEHHETO TPEHUS

10 TIOBEPXHOCTSIM TPEILHH;

8 Koappunment ITyaccona ropHsIx moposj — 3To:

a) OTHOIICHHUEC OTHOCUTCIIbHBIX HpO,[[OJILHOﬁ

B) CLICIUIEHUE U YTOJl BHYTPEHHETO TPEHUs
3aMOHUTENS TPELIHH.

B) OTHOIIICHHE a0COTIOTHBIX HOHCpC‘IHOﬁ n



Y TIoTIepevHOoN neopmanuii; MIPOJIOILHOM e opMaItuii;

0) OTHOILICHHE OTHOCHUTEIIHHBIX ITONIEPEYHOM I') OTHOIIECHHE a0COIIOTHBIX MPOIOIBHON U
Y TIPOJIONIBHOM J1e(hopMarimii; norepeyHon aedopMariuid.

9 Y aenbHOe cuenieHne nopoj — 3TO MoKa3aTelb:
a) 1eOpMaIMOHHBIX CBOKCTB; B) MEXaHUYECKUX CBOMCTB;

0) peOJIOTHYECKUX CBOMCTB; r) GU3NIECKUX CBOICTB.

Karou k Tectam Ne 1

Homep HOM(e)I;B]ZeTF;HOFO PacmidpoBka 0603HaueHui B popMmysie
BOITIpOCa

1 B

2 0

3 0

4 0

5 0

6 a

7 a




Tecr No2
YkazaTh BepHBIN OTBET U AaTh paci(poBKY 0003HAYCHUN B HEM.

1BeprukanbHOe JaBICHHE B MACCHBE IIOPOL (Oy ):

|
©
=
bl

a) oy y-h-cos?p; B) oy

6) oy = v-h; r) oy :%-y-h-sinZB;

2 HaHpaBHCHI/Ie IJionraziokK caBura B IpUOTKOCHOM MACCUBE ITOPOA OIMPECACIICHO YITIOM O:

a) ® =45+ @/2 10 OTHOWIECHHUIO K B) ® =45—¢/2 1o OTHOIIEHHIO K

BepTHKaﬂbHOﬁ IJIOCKOCTH, HaIpaBJICHUIO I[CI\/’ICTBI/ISI HanOOJIbIIETO

TJIABHOTO HAINPSDKCHHUS,
0) ®=45—- /2 1o OTHOIIECHUIO K

TOPU30HTATBEHOMN IIOCKOCTH; r) ® =45+ @/2 10 OTHOIIEHHIO K
HATPaBJIeHUIO HAUMEHBIIErO TIABHOTO
HaTIPSKEHNUS.

3 Haubonee BeposiTHast MIOBEPXHOCTH CKOJIBKEHHSI B IPUOTKOCHOM MaCCUBE MOPOJI — 3TO MTOBEPXHOCTb, 110 KOTOPOH:
a) NEMCTBYIOT MaKCUMaJIbHbIE KacaTelbHblE B) OTHOILIEHUE CyMMbI CUJI TPEHUS U CLIETIIICHUS



HAaIIPsPKCHU A, K CYMMC KaCaTCJIbHBIX CHUJI SIBJIACTCA

MHUHHUMAJIbHBIM,
6) OTHOIICHHWE CYMMBI KaCaTCJIbHBIX CHUJI K
CYMMC CWJI TPCHUA U CUCIUICHUA F) OTHOIICHUEC CYMMBbI CUJI TPCHUA U CLUCIIIICHUSA
ABJIICTCA MUHUMAJIBHBIM, K CYMMC KaCaTCJIbHBIX CHUJI SIBJIACTCA
MaKCHUMAaJIbHBIM.

4 VcaoBuem PaBHOBCCH:A CBA3HLIX ITOPOJ B IPUOTKOCHOM MACCUBC SABJISACTCA:

a) paBEHCTBO yrja OTKOCa YTy B) PaBEHCTBO KAacaTeIbHBIX HAMPSIKEHUN
BHYTPEHHETO TPEHUS IIOPOJ; COIPOTHUBJICHUIO TIOPOJ CABUTY.

6) PaBC€HCTBO BbBICOTHI OTKOCA BBICOTEC
BCPTHUKAJIbHOI'O OOHaKEHUS mopona;

5 KacarenbHble HanpskeHus (T ), AEWCTBYIOIIME 110 HanOoJiee BEPOSATHON MOBEPXHOCTH CKOJIbKEHUS OTPEACIIAIOTCS:

) T y-h-cos?B;

N =

-7-h-tge; B) T

r T = %-(01—02)-sin2®;
6) T = —-y-h-sin2f;

6 IIpenenpHast BEICOTa BepTHKAIBEHOTO oTKOCca (Hgqg ) ompenensercs:



2C

a) Hgy = — - ctg(45° +9) ; B) Hy, =ﬂ-ctg(45° +9) ;
Y 2 C 2
2y °o_©®
r) Hgy = —-ctg(45° - 2) .
6) Hgg =E-ctg(45° —g) ; C 2
Y

7 BokoBoe naBiieHUE B MaccHBe NOpoa (G, ):

a) o, =v-h; B) 6, =y-h-cos?B;

6) 6, =9-7-h; r) o, =y-h-cos?@.

8 «[TacmopT MPOYHOCTU» MOPOABI — ITOT IpadUK 3aBUCUMOCTH:

a) KaCaTCJIbHBIX HaHpH)KeHI/Iﬁ OT BCIINYHHBI B) KaCaTCIbHBIX HaprDKCHI/Iﬁ OT yTI'Jla HAKJIOHA

HOPMaJIbHBIX HaprDKeHPIﬁ; IJIOMAaa0K CABHIA.

0) MeX1y HaNPsLKEHUSAMU U 1ehopMaIisIMH;

9 prr Mopa — 9TO Fpaq)I/IK 3aBUCHUMOCTH KaCaTCJIbHBIX U HOPMAJIbHBIX HaHpH)KeHI/Iﬁi

a) OT yI'Jla CABHUTI'A ITIOPOJ; B) OT yI'JIa HAKJIOHA HAIIPSKECHHBIX IIJIOMIAA0K.

0) OT BEPTUKAIBHOTO JaBICHUS;

Koy k tectam No2




Howmep

Howmep BepHOro

PacmmndpoBka 0603HaueHU# B hopmyne

BOMPOCA OTBETa
1 5 Y - yAEJbHBIN Bec mopox; h — riryOuHa 3ajieraHusi pacyeTHOM
TOYKHU
2 B @ - YroJl BHYTPEHHEIr0 TPEHUs OpOJ
3 B
4 B
y - yIelbHBIN Bec mopox; h —riyOuHa 3aeranusi pacueTHOM
TOYKH,
5 0
B - yros HakJIOHa MOBEPXHOCTH CKOJIBKEHHUS B pacUeTHOU
TOYKE
C - yIenbHOE CUEIUIEHHE IOpOoJl, y - YACJbHBIN Bec MOpPOJ;
6 0
@ - YroJl BHYTPEHHET 0 TPEHHUS [T0OPOJ
9 - ko3 huIHeHT GOKOBOTO OTIOpA; Y - YACIBHBIN BeC
7 o nopona,
h - rnyGuHa 3aneranus pac4eTHON TOYKU
8 a
9 B




Mpuioxenne 2
OueHoYHBbIE CPeICTBA /115 IPOBeIeHUs POMEKYTOUHOI aTTecTaluu

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO'lHOﬁ aTrrecrammm:

Kon
I/IHIH/IKaTOp JOCTHMIXKCHHUA KOMIIMTCHIINN OIIGHO‘-IHI)IC CpeILCTBa
AHIUKATOpa

OIIK-6

CriocobeH IMPUMCHATH MCTOABI aHaJIn3a U 3HAHUA 3aKOHOMepHOCTeI\/’I IMOBCACHUA U YIIPABJICHUSA CBOMCTBaMH TFOPHBIX MMOPOJA U COCTOSAHUEM MacCCHBa B
mnmponeccax IIO6I)I‘II/I u nepepa60TKI/I TBCPABIX ITOJIC3HBIX UCKOITACMBIX, a4 TAKXKE NP CTPOUTCIILCTBE U SKCINTyaTalluH IMMOA3CMHBIX 00BEKTOB

OIIK-6.1 CuctemMaTu3upyeT METOBI MPECITHHOTO Ilepeuenv mem u 3a0anuil 0131 NOO20MOBKU K 3auemy:
HaIPSKEHHOTO COCTOSIHUSI MACCHBA TOPHBIX

mopojt 1. T'opHoe naBnenwue.

2. Mexanunueckue cBoiicTBa nopoji. Crioco0bl UX ONpeeseHHs.
3. IlonsiTie 00 yaenbHOM CHETJICHUH U METOJIaX €ro OnpeaeIeHHUs.
4. Ypasuenue Kyrnona u ero rpaguueckast HHTepHpeTaIus.

5. ITacrmopT MPOYHOCTH TOPHBIX MTOPOJ.




Kon
WHIUKaTOpa

Nuaukatop JOCTUKEHNSI KOMIIUTEHIUN

OneHouHble CpeCTBA

6. [IpouHOCTh MOPOJ B MACCHBE.

7. OCHOBHBIE TAPaMETPHI CUCTEM TPELIHMH FOPHOTO MACCHBA U CIIOCO0 MX OIMPEICIICHHS.
8. Ympyrue cBoiicTBa mopo.

9. KoMmnpeccroHHbIE CBOMCTBA MOPO/I.

10. OO0BbeMHOE HANIPSKEHHOE COCTOSIHUE HETPOHYTOTO MacCHBa.

11. Onpenenenre HanpaBIeHUN U BETUYMH HANPSKEHUM, NEHCTBYIOLIUX HA HAKJIOHHON
IUTOIAJIKE B TOUYKE MAacCHBA.

12. CgoiicTtBa kpyra Mopa.

13. Omnpenenenne kacaTeIbHOTO M HOPMAJIBHOTO HAMPSKEHU HAKIIOHHOM TUTOIIAKU B
3aJJaHHOM TOYKE MACCUBA C MOMOIIbIO Kpyra Mopa.

14. TlocTpoenue npeaenbHOro kpyra Mopa asis 3aaHHOM TOYKH MacCHBa MPHU W3BECTHBIX
(hU3UKO-MEXaHUYECKUX CBOMCTBAX MOPOI.

15. HammpaByiieHust HaMOOBITUX TJIABHBIX HATPSHKEHUI B MPUOOPTOBOM MacCHUBE M MX PO}
B OMpEe/ICJICHUN HanpaBlieHu nedopmaliiii caBura.

16. CymHOCTh U CrIOCOOBI ONPeAETEHUS] BEICOTHI BEPTUKAIBHOTO O0OHAKEHUS TIOPO U
00J1aCTH PacTATUBAIONINX HANIPSHKCHUN B TPHOOPTOBOM MAacCHUBE.

17. TCOPCTI/I‘{CCKI/IC MMOJIOKCHUA, UCITIOJIb3YCMBIC ITPHU ITOCTPOCHUN HanOoJee BCPOHTHOﬁ
JIMHUHN CKOJIBXXCHHUA B OTKOCAXx.




Kon
WHIUKaTOpa

Nuaukatop JOCTUKEHNSI KOMIIUTEHIUN

OneHouHble CpeCTBA

18.

19.

20.

21.

22.

23

24.

25.

26.

27.

28.

29.

30.

31.

I'paduueckuii cioco6 onpeaeneHus MUPHHBI IIIOLIAIKN TPU3MBbI CKOJIBKEHHUS.
[TocTpoenne HanbosEE BEPOSITHOM JINHUU CKOJIbXKEHUS. BapraHThl TOCTpOEHHUS.

OHpeILCHCHI/Ie MEXaHUYECKUX CBOMCTB nmopoa NpuOTKOCHOT'O MaCCHBa I10 U3BBECTHOMY

ITOJIOKCHHIO ITOBEPXHOCTHU CKOJIBKCHUS.

HOCTpOGHI/IC ILIOCKO MOBEPXHOCTHU CKOJIBKCHUA BEPTUKAJIBHBIX OTKOCOB.

CI/IJ'IBI, ﬂeﬁCTBYIOIHHe Ha IMOBCPXHOCTHU CKOJIbXKCHHA.

. YcinoBue npeacCIbHOI0 paBHOBECHUA ITOPOI.

[TonsaTue o ko3 dunuenTe 3anaca yCTOMYMBOCTH, €r0 HOPMAaTUBHBIC 3HAUCHHSL.
[TonsTe o ko3 PuirienTe 3amnaca ycToMUMBOCTH U METO/IAX €r0 pacyera.
Onpez[eneHI/Ie BBICOTBI BEPTUKAJIIBHOT'O OTKOCA € 3aJIaHHBIM 3aIl1aCoOM yCTOI\/'ILII/IBOCTI/I.
Meton @UCEHKO ONpeAeIeHNUs yIJla WK BBICOTHI OTKOCA C 3alaHHOM YCTONYMBOCTBIO
XapakTep 3aBUCUMOCTH MEKY BBICOTOM U yIJIOM OTKOCA.

Pacuer xoaddurmenTa 3amaca yCToOMUMBOCTA METOAOM aNTeOpanyecKoro CI0KEHUS

CHII.

Pacuer xoadurmenTa 3amnaca ycTOMYMBOCTH METOOM KacaTeIbHBIX HANIPSHKCHUI

Ycpennenue pU3NKO-MeXaHUYECKUX CBOMCTB IMOPO/I.




Kon
I/IHI[I/IKaTOp JOCTHMXKCHHUA KOMIIUTCHIIUN OI_IGHO‘-IHBIC CpeI[CTBa
WHIUKaTOpa

Tect Nel
YkazaTh BepHBIN OTBET U JAaTh paciin(hpoBKY 0003HAYCHUH B HEM.

1 K moka3zarensaM MexXaHUJeCKHUX CBOMCTB mopoa OTHOCHUTCA:

a) MOAYJIb YIIPYTOCTH; B) KO3()PUIIMEHT BHYTPEHHETO TPEHUS;

0) yIenbHbIN Bec; r) koa¢pdunuent Ilyaccona

2 COHpOTI/IBJ'IeHI/Ie nopoxa CABUry 06YCJIOBJ'ICHOZ

a) cuaaMu 0OKOBOTO OTIIopAa, B) BCPTUKAJIbHBIM JABJICHUCM IOPOI;
6) CHUJIaMH TPCHUA U CHCIIJICHUA 110 F) HOPMAJIbHBIMHA CUJIAMHU T10
ITOBCPXHOCTU CABUIA, IMOBCPXHOCTHU CABHUTIA.

3 Koa¢pdunment 60koBOro otnopa — 3To:

a) omHoweHue abcoNtoOmHbIX B) OTHOIIIEHHE BEPTUKAIBHBIX
nonepeyHuix deopmayuii nOpoo K HANpPsDKEHUH B MacCHUBE MOPOJT K
NPOOOTILHLIM NPU OOHOOCHOU TOPU30HTAIBHBIM.

Hazpyske;

0) OTHOLIEHHE TOPU3OHTATIBHBIX
HaIpsDKEHNUH B MAaCCHUBE MOPOJ K
BEPTUKAJIbHBIM;




Kon
WHIUKaTOpa

Nuaukatop JOCTUKEHNSI KOMIIUTEHIUN

OneHouHble CpeCTBA

4 KoapdummeHTt CTpyKTypHOTO OCIa0ICHHSI TOPOJ B MACCUBE — 3TO BEIMYNHA,
OMpeJIEAIONIast CTEIIEHb CHIKECHMUS:
a) yrjia BHyTPEHHETO TPEHUS OPO/I; B) IPOYHOCTH MOPOJI HA PACTSIKEHUE.

0) yIeIbHOTO CLETIICHUS ITOPO/T;

5 Yrois BHYTpEHHETO TPEHUS TIOPOJ — ATO YT OJI:

a) eCTECTBEHHOT'0 OTKOCA; B) IMOKa3bIBAIOIINI HAMPABIICHUE
nedopMaIuu CIBHTA.
0) 1o KOTOPBIM OJTHA YaCTh MOPOJIbI

OTHOCHTEJIBHO APYTrOM 4acTH
HaxOJIUTCs B PABHOBECHH;

6 VY aenpHOE ClECTIICHUE nmopoa onpeacirsICTCs Kak:

a) MpeIeTbHOE COMPOTHBIICHUE 0) npeaenbHOe COTPOTUBIICHHE
pa3pyLIEHHIO IIPU «YUCTOM PaCTAXKCHUIO,
CABHUTCY; B) MIpPE/ICIbHOE COTIPOTUBIICHUE CKATHIO.

7 CucteMa TpelyH B TOPoJaxX — 3TO COBOKYITHOCTh T€X TPEUIUH, KOTOPhIE UMEIOT
OJIM3KHE 110 BEJIMUYUHE:

a) asumymol TUHUL NPOCMUPAHUA U B) CLICIUIEHUE U YTOJ BHYTPEHHETO
Yyenvl nadeHus; TPEHUS 3aTIOJTHHUTEIS TPEIIHH.
0) clemnyieHre 1 yroj BHYTPEHHETro




Kon
WHIUKaTOpa

Nuaukatop JOCTUKEHNSI KOMIIUTEHIUN

OneHouHble CpeCTBA

TPCHUS 110 ITOBEPXHOCTAM TPECIIHH,

8 Koappumment [Tyaccona ropHbIX MOpo — 3TO:

a) OTHOLIIEHHE OTHOCUTENbHBIX B) OTHOIIIEHUE a0COJIFOTHBIX
IIPOJIOJIBHOW U MTOIIEPEYHON IIONIEPEYHOM U IIPOJOJIEHON
neopmanuii; nedopmarnuii;

0) OTHOIIEHHE OTHOCUTENbHBIX ') OTHOILIIEHHE a0COTIOTHBIX
IIONIEPEYHOM U IIPOJOJIBHON IIPOJIOJIBHOW U ITONIEPEYHON
nedopMaruii; nedopMaruii.

9 VY aenpHOE CLICTIIICHUE nopoa — 3TO MOKAa3aTCIIb:

a) e OopMaIMOHHBIX CBOICTB; B) MEXaHUYECKHX CBOWCTB;
0) peoNIOrMuecKux CBOMCTB; r) pU3MYECKUX CBOMCTB.
Tecr Ne2

VYka3aTb BepHBIM OTBET U JaTh paciin(PppoBKy 0003HAUECHUI B HEM.

1BeprukanbHOe JaBlieHHE B MACCHBE LIOPOA (O ):




Kon
WHIUKaTOpa

Nuaukatop JOCTUKEHNSI KOMIIUTEHIUN

OneHouHble CpeCTBA

I
v)
<
5

a) oy y-h-cos? B B) Oy

|
I
<
>
o
=
N
")

6) oy = y-h; r) Gy

2 HanpasieHue mionaiok cIBUra B MpHOTKOCHOM MacCHBE TIOPOJ] OTIPeIEIeHO yrioM ©

a) ®=45+¢@/2 10 OTHOLIECHHUIO K B) ® =45—¢/2 1o oTHOWIEHHUIO K

BCpTHKaHBHOﬁ IIJIOCKOCTH, HaITpaBJICHUIO IIGIZCTBPISI HanOOJILIIETO

TJIABHOTO HAINPSDKEHHS;
0) ® =45— /2 1o OTHOWICHUIO K

TOPU30HTAIBHOMN MIOCKOCTH; r) © =45+ ¢@/2 10 OTHOIIEHHIO K
HaNpAaBJIEHNIO HANMEHBIIETO TJIABHOTO
HaNPSHKEHHUS.

3 Haubonee BeposiTHasi MOBEPXHOCTh CKOJIbKEHUSI B IPUOTKOCHOM MacCUBE IOPOJI —
9TO MOBEPXHOCTB, 110 KOTOPOM:
a) IENCTBYIOT MaKCUMaJIbHbIE B) OTHOILIEHUE CYMMBI CUJI TPEHUS U

KacCaTCJIbHBIC HAITPSIKCHU S, CIHCINICHUA K CYMME KaCaTCJIIbHBIX CHUJIT

SABIACTCA MUHHUMAJIbHBIM,
6) OTHOIICHHUEC CYMMBI KaCaTCIIbHBIX

CHJI K CYMME CUJI TPCHUSA U F) OTHOIICHHUEC CYMMBI CUJI TPCHUSA U
CICIIJICHUSA SABIIACTCA CHCINICHUA K CYMME KaCaTCJIIbHBIX CHUJT




Kon
WHIUKaTOpa

Nuaukatop JOCTUKEHNSI KOMIIUTEHIUN

OneHouHble CpeCTBA

MHHHMAaJIbHbBIM, SABJIACTCA MaKCUMaJIbHBIM.

4 YcnoBuem paBHOBECHS CBA3HBIX IMOPOA B IPUOTKOCHOM MACCHUBE ABJIACTCA:

a) paBEHCTBO yIJIa OTKOCA YTy B) PaBEHCTBO KacaTeJbHbIX HaIpsyKEHUI
BHYTPEHHETO TPEHUS NIOPOJ; CONPOTHUBJICHHUIO IIOPOJ CABULY.

6) PaB€HCTBO BbBICOTHI OTKOCA BBICOTEC
BCPTHKAJILHOI'O OOHaKeHUS Iopona;

5 KacarenbHble HanpshkeHUS (T ), ASHCTBYIOIINE 10 Hanbosiee BepOSATHOM MOBEPXHOCTH
CKOJIbJKEHUS OTIPEAEIIAIOTCS:

N|=

a) T -y-h-tgo; B) T

y-h-cos?p;
r)T:1

-(04—0,)-8in20;

N |

6) T

1
-y-h-sin2B;
27 B

6 IlpenensHast BeIcoTa BepTHKaIbHOTO 0TKOCA (Hgq ) Ompenensercs:




Kon

Nuaukatop JOCTUKEHNSI KOMIIUTEHIUN

OneHouHble CpeCTBA
UHMKaTopa
2
Y 2 C 2
_2r °o_9
2 r) Hyy = C ctg(45 2) .

6) Hgp = = - ctg(45° - )
Y 2

7 BokoBoe faBieHKe B MaccuBe Mopox (O, ):

a) o, =7-h; B) 6, =y-h-cos?B;

0) ox =3-7-h; r) o, =y-h-cos?®.

8 «[lacmopT MPOYHOCTU» MOPOJIBI — ATOT rpadK 3aBUCUMOCTH:

a) KacCcaTCJIbHBIX HaprI)KeHI/Iﬁ OoT B) KacCcaTCIIbHBIX HaHp}I)KeHI/Iﬁ OT yrIjia

BCJIMYHMHBI HOPMAJIBHBIX HaKJIOHAa IIoOOIaaA0K CABHUTA.

HaIlpsKEHUH;

0) MeXay HaNPsLDKEHUSIMH U
nedopmanusamu,

9 Kpyr Mopa — 370 rpaduk 3aBUCUMOCTH KacaTEeIbHBIX U HOPMAJIbHbBIX HaNPSKEHUH:

a) OT yIJIa CABHIa MOPOJ; B) OT yIJIa HAaKJIOHA HaIPsHKEHHBIX




Kon

Nuaukatop JOCTUKEHUS] KOMIIUTEHIUN

OneHouHble CpeCTBA

TCXHOJIOTUYCCKUMU METOJaMU YIIPABJIICHUA
reOMCXaHNUYCCKUMU ITPpOHCCCaAMMU.

WHIUKaTOpa
0) OT BEPTHKAJILHOTO JaBJICHUS; ILTOIIA/IOK.
OIIK-6.2 Bnaneet nnxkeHepHbIMU U Padora Nel
Bapuanm Nel

1 Onpenenuts ko3 uieHT 6OKOBOTO pacrnopa MOPOIbl, €CIIU B TOUKE
HETPOHYTOT0 MaccuBa BepTukaiabHoe Hanpspkenue 20 MIla, ropusonrtaibHOe

5 MIIa.

2 OmnpenenuTh yAeNbHBII Bec MOpoAbl o0pasia Kyoudeckoit popmsl ¢ pazmMepamu 5x5x5

cM. Macca oGpasma 0,375 kr.

2
3 Cpe3 obOpasia mopoibl ¢ MOMEePEYHBIM CEUYSHUEM IIIOMAIBI0 25 CM” TIPOU30IIENT OT
MPUIIOKEHHOH KacaTenbHOU cuiibl 112500 H. Onpenenuts BeNMUUHY yIETBHOTO

cleruieHus (Ipy YUCTOM CIIBHTE).

4 ComnpotuBiieHue CIBUTY opoabl cocTasisieT 5 MIla npu HopMabHOM aBiIeHUH 6

1 Ucnonb3ys npenenbHblid Kpyr Mopa Ha pu-
CYHKE, ONIPEJEINUTh YAEIbHOE CLICIUICHUE
IIOPOJBI, €CIIU YIOJl BHYTPEHHETO TPEHUS

30°. A1 VAT A e
i "/ \\
Lz \
SRS R 2
¢ 123y 5¢? g

2 OnpenenuThb ¢ TOMOIIBIO PUCYHKA




Kon
WHIUKaTOpa

Nuaukatop JOCTUKEHUS] KOMIIUTEHIUN

OneHouHble CpeCTBA

YToJI HaKJIOHA HauOOIBIIEro IJIaBHOTO
HAIMps>KCHUA K TOPU3OHTAIN B TOUKE A
JIMHHUHN CKOJIB>KCHHU.

3 Ilo pe3ynbpTaTam cpesa IByX 00Opa3LioB ONPENeIUTh Yol BHYTPEHHETO TPEHUS U
CLIEIUIEHNE TIOPO/IbI: TIEPBBI 00pazell cpe3aH Mpu BEPTUKAIBHON Harpy3Kke
1 Mlla, ropusonrtansaoii 1 Mlla; BTopoii — coorBeTcTBenHo 3 MlIla u 2 Mlla.

4 TInotHocTs IOpoz 3 t/™>. VensHoe conpoTuBiieHUE opo B oopasie 2 Mlla. Yron
BHyTpeHHero TpeHus 30°. [Topoab! CUITEHO TPEMIMHOBATHIC: PACCTOSTHIE MEXKIY
TpemuHamMu 15 cm. OnpenenanTs BBICOTY BEPTUKAILHOTO OOHAKEHHUS TTOPOJI OTKOCA
BbIcOTOM 300 M.

5 Onucath: a) MOCNEA0BaTENHHOCTE; 0) YCIOBHS; B) MPUYHUHBI AehOopMalid OTKOCOB B
BH/IE TTOKPOBHOTO onoi3Hs. JlaTh cxemy Aeopmauu.

Bapuanm Ne7
1 OnpenenuTs yroy BHyTPEHHETO TPEHUS AL
pen yr yIp UP Ml B e
MOPO/IbI, HCTIONB3Ys MIpeiebHbINA Kpyr Mopa 2 7 N 7
PUCYHKE. Y IEIbHOE CUEILIEHUE TTOPOIbI i // \_ 1 MIla

[0} 1 z 3 4 6[ an'




Kon
WHIUKaTOpa

Nuaukatop JOCTUKEHNSI KOMIIUTEHIUN

OneHouHble CpeCTBA

2 OnucaTsk; a) MOCIE0BATENHHOCTD; 0) YCIOBHUS; B) MPUYUHBI 1ePopMaliui OTKOCOB B
BUIe OOPYIICHUS CO CTYIICHYAThIM cABUroM. J[aTh cxemy aedopMarium.

3 OmnpenenuTs NpeaenbHO-I0IMYCTUMYIO BHICOTY BEPTUKAIBHOTO OTKOCA C
. . 3
K03 (UIIMEHTOM 3araca yCTOMUMBOCTH 2, €CIIU YENbHbIN Bec nopoA 28 kH/m”, yron
BHYTpEHHEro TpeHus 28°, cuemienue nopoj B Maccuse 0,28 Ml]a.

4 Onpenenutsb rpauIecKUM CII0COOOM IUPHUHY IPU3MbI CKOJIBKEHUS B YCTYIIE BBICOTOM
36 M u ¢ yriom otkoca 45°. Y aenpHoe cuerienue nopoa B Maccuse 0,06 MIla. Yron
BHYTpeHHero Tperns 30°. IlnotHocTs mopos 3 T/m°. TIoCTPOCHHS BBIIOIHSTE Ha CXEMe
nonepevHoro ceyeHus ycryna 8 M 1:500.

5 IocTpouts mpenenbHblil Kpyr Mopa 11 TOUKH MacchBa, B KOTOpOil Hanbonblee
riiaBHoe HanpspkeHue 8 Mlla, conporusnenue capury 3 MIla. Yron BHyTpeHHEro TpeHus

nopox 30°.
Bapuanm Ne8

1 Ha pucynke u3o0paxeHa JIMHUSA
CKOJIBJKEHUSI OTKOCA yCTyTa
BbicoTOM 40 M. Onpenenursb
yroJl BHYTPEHHErOo TPEHHS H
CIIeTIEHHE TIOPOJ] YCTYIIA, €CITH HX IUTOTHOCTS 3 T/M".

2 Onucathk; a) MOCIE0BATENHHOCTD; 0) YCIIOBHUS; B) MPUYUHBI 1epopMaliui OTKOCOB B
BU/JIE OIOJI3HS U30TPOIHOrO MaccuBa. JlaTth cxemy aedopmariui.




Kon
WHIUKaTOpa

Nuaukatop JOCTUKEHNSI KOMIIUTEHIUN

OneHouHble CpeCTBA

3 B Touke A maccuBa nmopoj 6opra eiicTByer
3 /M,

MOPOI.

6okoBoe gasienue 0,9 Mlla. [noTHOCTH TOPOT

Onpenenutb K03PGUIIUEHT OOKOBOTO OTIIOpa M1: 10000

4 OnpenenuTh KOOQPUIMEHT 3amaca yCTONYUBOCTH BEPTUKAILHOTO OTKOCA BHICOTOM 40
M. (st pacueroB noctpouts cxemy M 1:1000 nomepeyHoro ce4eHus 1 MmiIOCKyI0
MMOBEPXHOCTh CKOJIBXKEHUs). Y nenpHoe cueruienne nmopos 0,1 MIla. Yron BayTpeHHETro

tpenust 30°. IlnoTHOCTH MOPOS 3 ™,

5 Onpenenuth OOKOBOE J1aBlieHHE B MaccuBe ropo1 Ha riryoune 100 m. [TnoTHOCTS TOpo
31/, Koadduuuent Ilyaccona 0,2.

Bapuanum Ne9

2
1 IIpu caBure obpasiia mopoIsl ¢ MIoaaAbi0 cedeHus 20 cM” HopManbHas U KacaTelbHast
Harpy3ku coctaBiwid coOOTBETCTBEHHO 40 u 30 kr. OnpeAennuTh yeIbHOE CIEIIIEHNUE
IIOPOJIBL, €CIIU YTOJI BHYTPEHHEr O TpeHus 25°.

2 OnucaTth; a) OCIE0BATEIHPHOCTD; 0) YCIIOBUS; B) MPUYUHBI 1ehOopMaIlii OTKOCOB B
BHJIC KOHTAKTHOTO OTIOJI3HS MPU KPYTOM TaJIeHUU KOHTAKTOB. [[aTh cxemy




Kon
WHIUKaTOpa

Nuaukatop JOCTUKEHNSI KOMIIUTEHIUN

OneHouHble CpeCTBA

nedopmaruu.

3 Kakas u3 AByX 1mopoJ uMeeT 00IbIIee COPOTHBIEHUE CABUTY B OOPTY C BBICOTOM
otkoca 200 m: 1) ynensHoe crieruienre oopasua 10 MIla, yron BHyTpeHHEro TpeHus
30°, ”HTEHCHUBHOCTH TPEIIMHOBATOCTH 4; 2) yIelbHOe cuerieHue oopasma 20 Mlla,
yroJ BHyTpeHHero TpeHus 30°, MHTEeHCUBHOCTh TPEIIMHOBATOCTH 12.

4 PaccunTaTh KO UIMEHT 3amaca yCTOWIMBOCTH BEPTUKAIBLHOTO OTKOCA MO TUIOCKOU
MIOBEPXHOCTHU CKOJIbKeHUs. BricoTa oTkoca 100 M (cxemy cedeHus cTpouts B M
1:2000). Y gensuoe cueruienue nopoa 0,2 Mlla. Yron Bayrpennero tperus 30°.

V nensHEIN Bec 30 xkH/™S,

5C MMOMOIIBIO ITOCTPOCHU A FpaQ)I/IKOB nacropTa nNpoO4YHOCTHU MMOPOAbI U IIPEACIBHOT'O
Kpyra Mopa OIIPCACIINTD BEIIMYHUHY HanOOJIBIIEro TJIABHOTO HAaIIPpsPKCHUA B TOYKE
MacCCHBa, rAc¢ CONPOTUBJIICHUEC CABUT'Y PABHO 2 MIla. Y aenpHOE CIECTIICHUE MOpOAbI 1

MlIla. Yron BHyTpeHHero Tpenus 30°.
Bapuanm Nel(

1 Jlokazatk, yTo Kycok noposl Maccoit 300 kr OyaeT HaXOIUThCS B yCTOWYMBOM
cocTosiHuM Ha oTKoce 25°. IInomans onopsl kycka 0,5 M2, CLeTIeHHe ero ¢
noBepxHocThi0 0TKOca 0,01 MITa. Yron Bayrpennero tpenus 30°.

2 Omucatsp; a) MOCIEe0BATENILHOCTD; 0) YCIOBUS; B) MIPUUUHBI JeOpMaIlii OTKOCOB B
BUJIE KOHTAKTHOT'O OTIOI3HA-BBIIaBIMBaHus. [[aTh cxeMy nedopManuu.




Kon
HUHMKATOpa

Nuaukatop JOCTUKEHUS] KOMIIUTEHIUN

OneHouHble CpeCTBA

3 OnpenenuTs BICOTY OTKOCa ¢ yriioM 80°, HaXOASIIErocs B MPeAeIbHOM PAaBHOBECHH.
VY nenbHoe cuermienue nopof B maccuse 0,1 MIL. Yron BHyTpenHero tpenus 20°.
Venbubiii Bec 25 kH/MS.

4 VY nenbHBIN BEC MOPO]] OTKOCA, H300paKeH- HOT'O
Ha pHUCyHKe, cocTanisieT 30 kH/™.
Onpenenurs yieabHOE CLUEIUIEHHE TOPOJL U yroj

BHYTPEHHETO TPEHUSI.

5 OnpenenuTs A1 TOYKH TOPHOTO MACCHBA YTOJI HAKJIOHA 3JIEMEHTapHOU TUTOIIAIKH, TIO
KoTOpoi neicTByeT kacarenbHoe Hanpspkenne 30 Klla. Haubomnbiee u HauMeHbliee
TJIaBHBIE HANIPSKEHMsSI B 3TOM Touke cooTBeTcTBeHHO cocTaBisitoT 70 KIla u 10 Klla.

Padora Nel
Bapuanm Nel
1 Onpenenuth K03(PPUIHEHT GOKOBOTO pacropa MOPObI, €CIH B TOUKE

HETPOHYTOTO MaccuBa BepTukaabHoe HanpsokeHue 20 MIla, ropusonTtaibHOe
5 MI]a.




2 OnpenenuTh yAENIbHBIN BeC MOPOABI 00pasia Kyoudeckoir Gopmel ¢ pazmMepamu 5X5x5
cM. Macca o6pasma 0,375 xr.

2
3 Cpe3 oOpasiia mopobl ¢ MOMEPEYHBIM CEUCHUEM TUTOMIAIBI0 25 ¢CM” TIPOU30IIIeT OT
MPUIOKEHHOM KacaTenbHoU cuiibl 112500 H. Onpenenuts BeMUUHY yIETBHOTO

creryieHus (IIpu YMCTOM CJIBUTE).

4 ConpoTHBIIEHHE CIBUTY MOPOJIbI cocTaBisier S MIla mpu HopMansHOM AaBiIeHUH 6
MlIla. Y nenbroe cuemienue moposl 2 MIla. Onpenenuts rpadudecku (¢ TOMOIIBIO
MacropTa MPOYHOCTH) YIoJl BHYTPEHHETO TPEHHUSI.

5 1o Tomy e macnopry NPOYHOCTH (IIYHKT 4) ONpeesIUTh HaPsKEHUE TPEHUS Ipu
HOpMasbHOM Aasiienuu 4 Ml1a.

6 N300pa3uth Ha cTepeorpamme IIIOCKOCTh TPELIUHBI ¢ a3UMYTOM IpocTupanus 140° u
yriom naaenus 30°.

7 J1nst KaKo# 1eJd UCTIONIb3YETCs CTEPEeOrpaMMaTpPEIInHOBATOCTH ?
Bapuanm Ne2
1 Onpenenuth BepTUKAIbHOE JaBiieHUE B MaccuBe Ha riryouHe 200 M. [InmoTHOCTE OpOA

2,5 /M

2 YeM oTandaeTcs yz[eJ'ILHBIfI BEC IMOPOABI OT €€ INIOTHOCTH ?

3 Ha3Batb BuA AedopMaiuu U 1aTh ee
OIpEEIICHUE 10 CXEME IIPHIIOKEHUS

npeaenbHON Harpy3ku (CM. pUCYHOK).




4 JlaTb onpesiesieHue CONPOTUBIICHUSI CIIBUTY Y BEJIMYMHBI

YACIIIBbHOTO CICTIJIICHHA.

5 N300pa3uth Ha cTepeorpamMme MI0CKOCTh TPEUIUHBI C a3UMYTOM JIMHUU IIPOCTUPAHUS
10° u yriom manenus 70°.

6 [l kaKoi L€ UCIIONb3yeTCs AMarpaMMa TpelMHOBaTOCTH ? OCHOBHBIE TApaMETPhI
JUarpaMmabl.

7 Kax onpenenuTs yAelbHOE CLEIJICHUE T0POJ B MacCUBe ?

Bapuanm No3
1 /1aTh mOHATHE O CTPYKTYPHOM OJIOKE MacCUBa, OT YEr0 3aBUCST €ro pa3Mepsl ?

2 Kak 3aMepuTh a3UMyT JIMHUM TPOCTUPAHMSI TUIOCKOCTH TPEIUHBI ?

3 Y aensHoe cuennenue nopox 1 MlIla. Kakyro kacarenbHyr0 cHly HaZ0 IPHIOXKHTH K
00pa3ily ¢ KBaJpaTHBIM CEUEHHEM 5X5 CM MPHU YUCTOM CIBUTE ?

4 OOpa3ser ¢ KBaipaTHBIM C€YEHHUEM S5X5 CM cpe3aH Mpu HOPMAIbHOM HampsKEHUU 5
MlIla u xacarenpHoM 3 MIIa. OnpenenuTs BETUYUHBI IPUITOKEHHBIX CHJII

5 Conporusinenue nopoas! capury 4 MIla npu HopmansHoM nasienun S MIla. Yron
BHyTpeHHero TpeHus 30°. Onpenenurs ¢ MOMONIBIO MAacOPTa MPOYHOCTH YIETBHOE
CLEIUIEHUE.

6 N300pa3uTh Ha cTepeorpaMme IITOCKOCTh TPEIIUHBI ¢ A3UMYTOM JIMHUU TPOCTUPAHUS
90° u yrie nagenwus 0°.




7 I[aTI) OIIPECACIICHUE ITOHATHUA «CHUJIa CUCILTICHUS.

Bapuanm Ne4
1 Obpasen mopoabl Kyorn4eckoit popMbl uMeeT pazMepsl SX5x5 cm. [Ipu ogHOOCHOM

C)KaTUH MIPOooJIbHAs abcomoTHas nedopmaius coctaBuia 0,5 mm. KoadduimeHnt
[Tyaccona mopozst 0,2. OnpeaenuTs OTHOCUTEIBHYIO MONEPEUHYI0 TehOpMAaIIrIO.

2 bynbpo3epoM cABUHYTA Npu3Ma nopoAsl ceyeHueM 1x1x1 M. Kakyro cuny
OTPeGOBATIOCH TIPHIIOKKTB JUIS €¢ CAIBUTA, €CIH yAeIbHSI Bec mopox 2-10* H/m®,
ynenbHoe cuerienne 1 Mlla, yron BHyTpennero tpenus 30° ?

3 Omnpenenuth O0KOBOE JaBieHue B MaccuBe Ha riryoune 300 m. [InmotHoCcTs mOpo 3
/v, Koaddunument Ilyaccona 0,2.

4 JlaTth Ha3BaHUE U OMpeneTeHre TuHUH 1,2,
YKa3aHHBIX Ha CTEPEOrPaMMETPEIIMHOBATOCTH
U OMHcaHue crnoco0a uX ompeseNieHusl.

5 N300pa3uth Ha cTEpeorpaMMe TIOCKOCTh TPEUTUHBI B a3MMYTOM JIMHHH [TPOCTHPAHHS
300° u yrimom mageHus 60°.

6 l];aTI) OMpEaACICHUA KYACIBbHOI'0 BECa» U «IIJIOTHOCTHU» IMOPOI.

7 J1aTb aHaTUTUYECKOE BBIPAXKEHUE
nacrnopTa MpOYHOCTH, H300paKEHHOT O

PHUCYHKE.




Bapuanm Ne5
1 datb onpeneneHre MHTEHCUBHOCTH TPEUIMHOBATOCTH, HAa3BaTh (DaKTOPa, OT KOTOPBIX

3aBUCUT CTPYKTYPHOE OCJIa0JIEHHE OPOL.

2 N300pa3uTh Ha cTepeorpaMMme MIOCKOCTh TPEIIUHBI ¢ a3UMYTOM JIMHUH [TPOCTUPAHUS

30° u yrimom nagenus 10°
3 OnpenenuTs IWIOTHOCTH TOPOAbI (B T/M3), eciu ee yaenbHbIl Bec 29430 HoM.

4 Onpenenuth O0OKOBOE NaBieHHe B MaccuBe nopo Ha riayoune 100 m. Koaddumuenrta
Ilyaccona atux nopog 0,2. [moTHOCTH MOPOIBI 3 /M.

5 I[aTB OIIPCACIICHUC YIJIa BHYTPCHHETIO TPCHUSA ITOPOABI.

6 Ha‘{epTI/ITB BO3MOJKHBIC CXEMBI ITPUJIOKCHUA CUII K o6pa3uaM IMopoAbI ITPHU UCIIBITAHUH

HUX Ha CABMUI.

7 OnpeaenuTb CUILy TSKECTH BEPTUKAIBHOTO MOPoIHOTO 610Ka BhicoTol 100 M,
mpruHOM 50 M B IJIOCKO-HANPSYKEHHOM cocTosiHuU. [lnoTHOCTE Iopos 3 /™M,

Bapuanm Ne6
1 ITnotHOCTB THOpOs 3 T/M°, K03 dumment ITyaccona 0,2. ONpeennuTh TOPH3OHTAIBHOE

HarnpspkeHue Ha riryoune maccusa 200 M.

2 Ob6pazer ¢ ceuenue 10x10 cm paspyiien kacatenpHOM Harpy3koi 0,5 MIa.
OrnpenennuTs BEIMUNHY NPUIIOKEHHON CHJIBL.

3 Kakas noponia umeet 00Jblee CONPOTUBICHUE CABUTY NP HOPMAJILHOM JIaBJIEHUU 5
MlIla: 1) ¢ =30°, C=0,1 MIla; 2) ¢ =15° C=0,2 MIla.

4 Casur o0Opasia mpou3oIeln npu BepTukanbaoM aasiernu 0,6 Mlla u kacarensHOM). 1
MIla. Yron BayTpennero Tpenus mopoasl 30°. OnpenenuTs yaenbHOE CIEeTUICHHE




HOPOJIBI.

5 U300pa3uth Ha cTepeorpaMMe MI0CKOCTh OTKOCA C a3UMyToM npoctupanus 310° u

yriioMm naaeHus 90°.

6 Kakyro maccy rpysa Tpedyercs IoMeCTUTh Ha IMTOBEPXHOCTh 00pasiia ceuennem 20x20
cM, 4TOOBI cO3/1aTh BepTukanbHoe nasienue 0,1 Ml]a.

7 Jlath onpenesieHue NOHATHUIO «YUCTBIA CIBUT.
Padora Ne2
Bapuanm Nel

1 IIpu HOpmanbHOM paBieHun 2 Mlla

COIIPOTUBJICHUEC IMOPOALI CABUTY COCTABJIACT

2,2 MIla. C nomol11p0 IpeienbHOro Kpyra Mopa
. 8
Ha PUCYHKE) ONPEIEINTh: a) YroJl )
(1a pucyHKe) onpes ) yr i P S
BHYTPEHHEr0 TPEHHUS  MOPOJbI; 2 Bl \,d 0)
yIIeTbHOE CIEIUICHUE TTOPOIBI. 1 l{ \
'C‘ N 0 ‘ 4 "6 ‘—6—’) Mfa

2 B kakux ciyyasix TpelMHa OTpbIBa Mpu Aedopmanuu oTkoca o0pa3yercs Ha
IMMOBEPXHOCTHU OTKOCA ? I[aTI) CXEMY INOCTPOCHHS JIMHUHN CKOJIBKCHHA B 9TOM ClIy4dac.

3 Omnucatsk: a ) HOCIeA0BATENbHOCTD; 0) YCIOBHS; B) IPUUYMHBI AeopManiuu o0pyIeHUs
B BHJIE CIBHTA CO CKojoM. JlaTh cxemy aedopmannu.

4 TTocTpOUTH MACHIOPT MPOUHOCTH TIOPOJIBI, €CITH COMTPOTUBIIEHUE €€ CIBUTY
onpenensercs ypasuenuem [r] = (0,37-c + 0,6), MI1a.

5 o pe3ynbraram cpesa IByX MPSIMOYTOJBHBIXIIPU3M MAacCHBa MOCTPOCH MacIopT




MPOYHOCTUIIOPO MaccuBa (CM. PHUCYHOK). OmnpeaenuThCUTy,KOTopasi MoTpedyercs
JIOJIsI CIBHTA TIPSIMO-YTOJIBHOM TIPH3MBI TIOPOJ C pa3sMepaMH: IUIO[AAbOCHOBAHMS 1 M,
BbicoTa 1,5 m. [InotHOCTH IOpOA2 2 M.

Bapuanm Ne?2
1 Ha pucynke naH nacnopt MpOYHOCTH HOPO/BI. T ——T

[Toctpoenuem mpenenbHOro kpyra Mopa et ,,%_#4
ONpeAeNuTh MaKCUMalbHOE KacaTelIbHOE ’

i
{ |
5 e

HaIpsDKEHUE B TOYKE MaccHBa, I71€ HopMallb- N ' ! HOE

HaNpsDKEHUE Ha TUTOMIAKE CIBHTA COC- T T T 6 o, TABICT
2 MITa.

2 B kakux ciyyasx npu aedopMaiii 0TKoca OTCYTCTBYET BEpTUKaIbHAs TPELIHA
oTpeiBa ? JlaTh cxeMy NOCTPOEHHUS JTMHUM CKOJIBXEHHUS JUIsSl 3TOTO Cydasl.

3 YcepeaHUTh yroj BHYTPEHHETO TPEHUS MOPOIL.

CaoiicTBa mopon;: @ @

- YToJl BHYTPEHHETO

20 30
TPEHMUSI, Tpal.

- INIOTHOCTb, /™ 2,0 3,0




M{: 10000

4 B TO4Ke HanpsyKEHHOTO0 MacCuBa
MAaKCUMAaJIbHOE KacaTeJIbHOE HANPSKEHHUE 3 Mlla.
[Toctpoennem kpyra Mopa ornpenenutb
HOpPMaJIbHOE M KacaTelIbHOE HalpsKEeHNUs,

HaKJIOHa

JIEHCTBYIOIIME Ha TIJIOMIAIKE C YTIIOM
0 = 35°.

5 Onucath: a) mOCNeA0BaTEIbHOCTh; 0) YCIOBHS; B) MPUYHUHBI AehOopMalid OTKOCOB B

BHUJIE OTO3Hs-c/IBUTA. JlaTh cxeMy nedopManuu.

Bapuanm No3
1 Ha pucyHnke gaH nmacrmopt IPOYHOCTH ITOPOJIBL.

[ToctpoenneM mpenenbHOoro kpyra Mopa T F /

M
OTPEIETUTh HAauOOoJIbIIIee TIABHOE HAIPsIKe- y
| JKEHUE

TOUYKE MACCUBA, IIe KacaTeJIbHOE Halpsi- ] |7 ‘ |
T 3,9

HUEC B

=

o IJIoIIaAKEe cCABHUI'a COCTaABJIACT [
MlIa. T_Z___)_.le____l ot

2 B kakux ciiydasx Ha KpyTJIOUWINHAPUYECKONH MOBEPXHOCTU CKOJIbKEHUSI OTCYTCTBYET
IJIOCKUH ydacTok ? JlaTh cXeMy NOCTPOEHUS TUHUU CKOJIBXKEHUS JJI 3TOTO CIIydasl.

3 Onmcars: a) MOCIEeI0BATENBHOCTD; 0) YCIOBUS; B) MPUUMHBI eOpMaIii OTKOCOB B
BHJIC TUIYOMHHOTO OTIOJI3HA OopTa Kapbepa. Jlath cxemy medopmarnum.

4 OnpenenuTh BBICOTY YCTOMUUBOTO ycTyma ¢ yriaoM otkoca 70°. Koadduuuent 3anaca




ycroruuBoctH 1,5. Y aenbHoe cuennenue nopos B maccuse 0,02 MIla. Yron

BHyTpeHHero Tpenus 30°. ITnorHocTs mopos 3 /e,

5 Onpenenuts yrosl HakJIOHA HaIlpaBJICHUS
KacaTeJIbHOIO W HauOOJBIIEro TJIaBHOTO A
HAIPSDKEHUS B TOUKE A JIMHUU CKOJIbKEHUSI.

Bapuanm No4

1 Ha pucyHke gaH nacnopT IpOYHOCTH MOPOJIBL.
[TocTpoenuem npenensHOro kpyra Mopa onpe-
JCJIINTh HAUMCHBIICC I'JTABHOC HaprDKeHI/Ie B
TOYKE MaccHuBa, rac HOpMaJ'IBHOG HaprDKeHI/Ie
Ha IUIOMIaAKe caBura coctasisieT 3 Mlla.

2 B kakux ciyyasix TpelrHa OTpbIBa MU JeGOopMallii 0TKoca 00pazyercs OT BepXHeH
OpoBkH ? J[aTh cXeMy MOCTPOEHUS JIMHUU CKOJIBKEHUS I 3TOTO CIy4dasl.

3 Onmcark: a) NOCIAEeI0BATENbHOCTD ; 0) YCIOBUS; B) MIPUUYUHBI 1e(hOpMaIMi OTKOCOB B
Buzie ochinu. JlaTh cxemy aedopmarii.

4 YcpenHUTh yAEIbHBIN BEC TOPOJ] B MACCUBE.




Y nenbHblIi BEC TOPOJ

@ -3.10* Hi® - B
-~ 50
@ -2,510* H/M® - foe
+ —15°
@ —2,8-10" H/v® t-200
Nl o) OB

5 Onpenenuth OOKOBOE JaBICHUE B TOUKE A
MaccHBa MopoJi B OTKOCE (CM. pUCYHOK).
ITnorHOCTH TTopos 3 T/M°. Koaddumment
Ilyaccona nopon 0,2.

Bapuanm Ne5

1 B Touke maccuBa nopoj 60pTa Kapbepa HauOoJIblIee TJIaBHOE HaIlPsKEHHE
MlIa, Hanmenbee 2 MIIa. [Toctpoennem kpyra Mopa [i1s 3T0i TOUKH OIPENEIUTh
BEJIMYMHY HOPMAJIbHOI'O U KacaTeIbHOI0 HAIIPSKEHUM, NEHCTBYIOIINX Ha IUIOLIAIKe
CABUTA. YTOJI BHYTPEHHErO TpeHUs nopo 34°.

2 OOBSACHUTB, IOYEMY YT'OJI €CTECTBEHHOTO OTKOCA Pa3phIXJICHHBIX MTOPO/1 OOJIbIIE yIiia
WX BHYTPEHHETO TPEHUS.

3 OnucaTth; a) MOCJIEA0BATEIbHOCTD; 0) YCIOBUS; B) MPUUYMHBI AePOpMAaIH OTKOCOB B




BUJIE PIIIBTPAIIMIOHHON OTUTBIBUHBI (IIUKIMYHOTO OMo3H). J[aTh cxemy aedopmarium.

4 OnpenenuTh BBICOTY YCTyINa B MPEAEIbHOM COCTOSIHUU € YIioM oTkoca 60°. Y aenbHoe
cuemienue noposa 0,1 MIla. Yron Bayrpennero tpenus 30°. [ImoTHOCTS 3 /v,

= ...A._wrn ')
5 OHpe,I[CJ'II/ITL KacCaTCJIbHOC HAIIPSAKCHUC
B TOYKe A JIMHMU CKOJbKCHHS.

[TnotHOCTH mMOpOA 3 /M,
M1:1000

Bapuanm Ne6

1 Ucnonb3ys npenenbHblid Kpyr Mopa Ha pu-
CYHKE, ONPEIEINUTh YAEIbHOE CLICTUICHUE
MIOPOJBI, €CIIU YrOJl BHYTPEHHETO TPEHUS

300. ’Z' M ﬂQ VIS (EETE BN PR FURYR -
3 o
b A A it
5 i e
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2 OnpenenuTs C IOMOIIBIO PUCYHKA
yroJl HaKJIOHa HauOOJIBIIEr0 TJIABHOTO




HAIPSDKEHUS K TOPU30HTAIN B TOUKE A
JIMHUU CKOJIbKCHUS.

3 Ilo pe3ynbTaTam cpesa IByX 00pa3LoB ONPEACIUTh Yrojl BHYTPEHHETO TPEHUS U
CLIEIUIEHNE TIOPO/IbI: TIEPBBI 00pazell cpe3aH Npu BEPTUKAIbHON Harpy3Kke
1 Mlla, ropusonrtansaoii 1 Mlla; BTopoii — coorBeTcTBenHo 3 MlIla u 2 Mlla.

4 ITnoTHOCTH TIOPOJ 3 ™, VY aenpHOE CONPOTHURIICHHE MTOPoT B 00pasie 2 MIIa. Yron

BHyTpeHHero Tperus 30°. Ilopobl CUIIbHO TPEIIMHOBATHIE: PACCTOSHUE MEXKAY
TpemuHamu 15 cm. OnpenenuTs BHICOTY BEPTUKAIBHOTO OOHaKEHUS IOPOJT OTKOCA
BbIcOTOM 300 M.

5 Onucats: a) NocneA0BaTENbHOCTD; 0) YCIOBUS; B) MPUYUHBI 1ehOopMaliud OTKOCOB B
BHUJI€ TOKPOBHOI'O OMOJ3HA. J[aTh cxemy nedopmanuu.

Bapuanm Ne7
1 OnpenenuTs yroy BHyTPEHHETO TPEHUS T
pea yr yTIp UTP HO i
MOPO/IBI, UCTIONB3YS MpeaeIbHbIN Kpyr Mopa 2 P N Ha
PUCYHKE. Y IeIbHOE CUEIICHUE TTOPOIbI ; / \_ 1 MIla
) 1 2 3 1 e Mo

2 Omucatsp; a) MOCIe0BaTeILHOCTD; 0) YCIOBUS; B) MIPUUUHBI JehOpMaIlii OTKOCOB B
BU/JIE OOPYIIEHHUS CO CTYNEHYAThIM CABUTOM. J{aTh cxemy nedopmaiuu.




3 OmnpenenuTh MpeAeIbHO-TOMYCTUMYIO BRICOTY BEPTUKAIILHOTO OTKOCA C
ko3 puImeHToM 3armaca yCTOWYMBOCTH 2, €CJIU yIeTbHBIN Bec opoa 28 kH/M, yroa
BHYTpPEHHETo TpeHus 28°, cuernenue nopoj B Maccuse 0,28 MIla.

4 Onpenenutsb rpadpuuecKUM CIocOO0M HIMPUHY IPU3MbI CKOJIBKEHHS B YCTYIIE BBICOTOM
36 M u ¢ yriioM oTkoca 45°. Y nenbHoe cuerienue nopoa B maccuse 0,06 MlIla. Yron
BHyTpeHHero tpenus 30°. IlnotHocts nopox 3 /v, [TocTpoeHus BBIMOJHITH HA CXEME
nonepevHoro ceyenus ycryna B M 1:500.

5 Iloctpouts npenenbHbIA Kpyr Mopa Jisi TOYKH MaccuBa, B KOTOpOil HauOoblee
riaBHoe HanpspkeHue 8 Mlla, conporusnenue casury 3 MlIla. Yroa BHyTpeHHEro TpeHus

nopoxa 30°.
Bapuanm No§

1 Ha pucynke u3o0paxeHa JIMHUSA
CKOJIBJKEHUS OTKOCA yCTyTa
BbicoTOM 40 M.  Onpenenurs
yroJl BHYTPEHHErO0 TpEHHS H
CIIETIJIEHUE TIOPOJ] YCTYIA, €CJIA UX TJIOTHOCTH 3 /™.

2 Omnucatsp; a) MOCIe0BaTEILHOCTD; 0) YCIOBUS; B) IPUUUHBI JehOpMaIlii OTKOCOB B
BUJIE OTOJI3HSI M30TPOITHOTO MaccuBa. J[aTh cxemy aedopmarium.




3 B Touke A maccuBa nmopoj 0opta neiicTByeT
6okoBoe nasnenue 0,9 Mlla. [TnotHocTs NOpOA
Onpenenuth ko3 HUIEEHT OOKOBOTO OTIOPA M1 400e0

3 o/,

HOPOI.

4 OnpenenuTh KOOQPUIMEHT 3amaca yCTONYUBOCTH BEPTUKAILHOTO OTKOCA BHICOTOM 40
M. (s pacueroB moctpouts cxemy M 1:1000 norepedHoro ceuyeHus 1 miocKyro
MIOBEPXHOCTb CKOJIbKEHUS). Y aenbHoe cueruienue nopox 0,1 MIla. Yron BHyTpeHHero
tpenust 30°. IlnoTHoCcTh MOPOL 3 ™,

5 Onpenenuts OOKOBOE aBIeHHE B MaccuBe mopo Ha riryorne 100 m. ITnoTHOCTS MOposT
3. Koaddunument I[lyaccona 0,2.

Bapuanum Ne9

1 Tpu cBrre 06pasiia MOPOIbI ¢ MIOMAABI0 cedeHms 20 cM? HOPMANBHAS 1 KACATEITbHAS
Harpy3ku coctaBuiiu cooTBeTcTBeHHO 40 u 30 kr. OnpenenuTs yaenbHoe ClelIeHue
MIOPO/IbI, €CIIN YTOJI BHYTPEHHEr0 TpeHust 25°.

2 Onucath; a) MOCIE0BATEHLHOCTD; 0) YCIIOBHUSA; B) MPUYUHBI 1eopMaliui OTKOCOB B
BHJIC KOHTAKTHOT'O OITOJI3HS TIPY KPYTOM ITaJICHUU KOHTAKTOB. JlaTh cXxemy

nedopMaruu.

3 Kaxkas u3 AByX nopoJ umeeT 00Jbliiee CONPOTUBIIEHUE CABUTY B OOPTY € BBICOTOM
otkoca 200 m: 1) yaensHoe cuerienre oopasua 10 Mlla, yron BHyTpeHHEro TpeHus
30°, ”HTEHCHUBHOCTH TPEIIMHOBATOCTH 4; 2) yAelbHOe crerieHne oopasia 20 Ml1a,




yroJi BHyTpeHHero TpeHus 30°, HHTEHCUBHOCTb TPELIMHOBATOCTH 12.

4 Paccuutath K03()PHUIIMEHT 3araca yCTOMYUBOCTH BEPTUKAIBLHOIO OTKOCA MO MI0CKON
MMOBEPXHOCTHU CKOJBXeHUs. Boicota oTkoca 100 M (cxemy cedeHus: CTpouTh B M
1:2000). Y nenpHoe cueruienue nopox 0,2 Mlla. Yron Bayrpennero tpenus 30°.

V nenbHsiit Bec 30 kH/M®.

5 C nomol1pio NoCTpoeHus rpaduKoB MacnopTa MPOYHOCTH MOPObI U MPEACTLHOTO
Kpyra Mopa onpeeinuTb BETMUMHY HauOOJIbIIET0 TJIaBHOTO HAMIPSKEHUSI B TOUKE
MacCuBa, € CONPOTUBICHUE cABUTY paBHO 2 MIla. Y aenbpHOe cuierienrne moposst 1
Mlla. Yron BHyTpeHHero Tpenus 30°.

Bapuanm Nel(

1 oxa3zatk, uTo Kycok nopojibl Maccoil 300 kr OyaeT HaXOIUThCS B YCTOWYUBOM
cOCTOSIHMM Ha oTkoce 25°. [Inomaas onopsl kycka 0,5 M2, CreneHue ero ¢

noBepxHocThr0 oTKoca 0,01 MIIa. Yron BHyTpenHero tpenus 30°.

2 Omucatsp; a) MOCIEN0BAaTeNIbHOCTD; 0) YCIOBUS; B) IPUUUHBI JehOpMaIlii OTKOCOB B
BHJIC KOHTAKTHOT'O OITOJI3HS-BBIIaBIMBaHUs. JaTh cxeMy nedopManuu.

3 OnpenenuTs BICOTY OTKOCa ¢ yriioM 80°, HAXOSAIIErocs B MPEAeIbHOM PAaBHOBECHH.
VY aenpHoe cueruienne nopoa B Maccuse 0,1 MII. Yron BayTpennero tpenus 20°.
Y nenbHsbIi Bec 25 kH/M®,

4 V nenbHBIN BeC OPOJ] OTKOCA, H300paKeH-
HOT'0 Ha pUCYHKe, cocTaBiisieT 30 kH/™M.




Onpenenutsd yieabHOE CLUEIUIEHHE IOPOJL U yroi

BHYTPEHHETO TPEHHUSI.

5 OnpenenuTs 171 TOYKU TOPHOIO MacCHBa Yrojl HaKJIOHA 3JIEMEHTAPHOM IIJIOMAKH, 110
KOTOpOi1 neficTByeT kacarenbHoe Hanpspkenue 30 Klla. Haubomnbiee n HaumeHblee
IJIaBHBIE HANIPSDKEHMSI B 3TOM Touke cooTBeTcTBEHHO cocTaBisitoT 70 KIla u 10 Klla.




0) Ilopsinok mpoBeaeHHs] MPOMEKYTOUYHOW ATTECTAMM, NMOKA3aTeJd M KPUTEPHHU
OLlCHUBAHMUSL:

IIpomexyTouHas arrecTalys 0 IUCUUIUIMHE «['eOMEXaHMKa» BKIIOYACT TEOPETHUECKUE
BOTIPOCHI, TTO3BOJISIOINE OLEHUTh YPOBEHb YCBOCHHUSI 0OYUYAIOIIMMUCS 3HAHUHN, M TPAKTHYECKUE
3aJJaHusl, BBISIBIISIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUH M BIIAJICHUH, IPOBOAUTCS B (hopMe
JK3aMEHa.

3a4yer c OLECHKOW MO JAAHHOW JWCIMIUIMHE MPOBOAUTCS B YCTHOH ¢opme mo Owmiieram,
KaKIbIH U3 KOTOPBIX BKIIIOYAET 3 TEOPETUYECKUX BOIIPOCA.

IMoka3aTenu U KPUTEPUHU ONIEHUBAHNS 324eTa C OLEHKOM:

— HAa OUEHKY «OTJIMYHO» — OOydYaromuiicss TOKa3bIBa€T BBICOKHH  YpOBEHb
c(OpMHUPOBAHHOCTH KOMIETEHIIHA, T.€. CTYJICHT, IPEICTABISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BHITIONHATE 3a/1aHUS,
MPEeyCMOTPEHHBIE MPOrPaMMOI, YCBOUBIIMN OCHOBHYIO M 3HAKOMBIA C JOMOJHUTEIHHON
JTUTEPATYpPOM, peKOMEHI0BaHHOM TTporpammoii. Kak npaBusio, omeHka "oTJIMUHO" BBICTaBISETCS
CTyJEHTaM, YCBOMBILIMM B3alUMOCBS3b OCHOBHBIX NOHSATHUH IUCUUIUIMHBI B MX 3HAUEHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKUE CIOCOOHOCTH B NOHMMAHUU, U3JI0KEHUN
Y UCTOJIb30BaHUH Y4€OHO-IIPOrPAMMHOI'0 MaTepuaa.;

— Ha OLEHKY «XOpoumo» — o0y4aromuiicsi MOKa3bIBae€T CpEeIHUH  YPOBEHb
cOpPMUPOBAHHOCTH  KOMIETEHLIMH, T.€. CTYAGHT MpEACTaBIsAET  I[OJIHOE  3HaHUE
y4eOHO-IIPOrpaMMHOT0 MaTepuaja, YCHEIIHO BBIIOJHAIOUMN MPEeTyCMOTPEHHbIE B NPOrpaMMe
3a/laHusl, YCBOMBIINI OCHOBHYIO JINTEPATYpPy, PEKOMEHJOBaHHYIO B mporpamme. Kak npasuio,
OILIEHKa "XOpowo" BBICTABIAETCS CTYAECHTaM, MOKA3aBUIMM CHCTEMATHYECKHM XapaKTep 3HAHUI
[0 JUCLUIUIMHE U CHOCOOHBIM K MX CaMOCTOSATEIbHOMY IOMNOJIHEHUIO U OOHOBJIEHHIO B XOJI€
nanpHeimei yue6Hoi paboTsl U MpohecCHOHATBHON 1eATEIbHOCTH;

— Ha OLIEHKY «Y/IOBJIETBOPUTENBHO» — OOYYarOIIMNCS MOKa3bIBAeT MOPOTOBBIN YPOBEHb
c(OPMHUPOBAHHOCTH  KOMIIETEHIIMH, T.e. CTYJIEHT, MpPEJACTaBIseT 3HAHUS OCHOBHOI'O
y4eOHO-TIPOrPaMMHOI0 MaTepHaja B 0o0beMe, HEOOXOAUMOM sl JajbHeWIed y4ueObl H
npejcTosiiell paboThl MO CHENMATBbHOCTH, CIPABISIIOIIMICS C BBIOJHEHHEM 3aJlaHuM,
MPEIYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOM, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBuio, oneHka "yAOBJIETBOPUTENBHO" BBICTABIAECTCS CTYJEHTaM,
JIOITYCTHUBIIMM IIOIPEIIHOCTH B OTBETE€ HA DK3aMEHE WM IPU BBINOJHEHHUH HK3aMEHAIlMOHHBIX
3aJjaHul, HO 00J1aal0IKUM HEOOXOIMMBIMU 3HAHUSAMU JJI UX YCTPaHEHHUS O] PyKOBOJICTBOM
[IPENoiaBaTels;

— Ha OIIEHKY «HEYIOBJIETBOPUTEIHHO» — PE3yIbTAT 00YUEHUS HE JOCTHTHYT, 00yJarOIIHUHCS
HE MOJKET M0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U 00BACHEHU UHPOPMALIUHU, HE MOXKET
NOKa3aTb HWHTEJUIEKTyaJbHbIC HAaBBIKM pEIIeHHs MPOCTHIX 3ajad, T.6. Yy CTYICHTa,
OOHaApy>KUBAIOTCSI TpoOerasl B 3HAHUSAX OCHOBHOTO Y4€OHO-TIPOTPaMMHOIO MaTepuana,
JNOCTUTHYTHl TPUHIUIHAIBHBIC OINMOKM B BBIIOJIHEHUH MPEIyCMOTPEHHBIX MPOTPaMMOi
3aJJaHuH.



