MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUA
POCCHNCKOU OEJIEPALTNN

T ®enepalibHOE TOCYIApCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHuUs
«MarHuToropckuii rocy1apCTBEHHbIA TEXHUYECKUM YHUBEpCUTET UM. [". 1.
Hocosa»

YTBEPXIAIO

%~=\ Hupexrop U quT
"’:‘ N.A. ITerranes
07.02.2025 .

PABOYASA NTIPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

I'EOMEXAHHKA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HanpasnenHocTs (mpoduiib/crienanu3anys) nporpaMmbl
[TonzemHast pa3paboTKa pyAHBIX MECTOPOKICHHI

YpoBeHb BhICHIET0 00Pa30BAHMUS - CTICIIHATUTET

dopma oOyueHus
3a04Has

Uuctutyt/ pakynprer HWHCTUTYT rOpHOroO j€a U TpaHCIOpTa
Kadenpa Pa3zpaboTku MeCTOpOKACHHI MOJIE3HBIX UCKOMTAEMBIX

Kypc 4

Maruuroropck
2025 rox



PaGouass mporpamma cocraBieHa Ha ocHoBe DPI'OC BO - cnenmanmuter Mo
crenpansHocTH 21.05.04 T'opHoe neno (nmpukaz MunoOpHayku Poccun ot 12.08.2020 r. Ne
987)

PabGouast mporpamma paccMoTpeHa u onoOpeHa Ha 3acenaHuu Kyheapsl PazpaboTku

MECTOPOIKACHHI TOJIC3HBIX HCKOITaeMBbIX
04.02.2025, mporokoin Ne 4

3aB. kadenpoit C.E. I'aBpumies

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT
07.02.2025 r. mpoTtokos Ne 4

[Ipencenarens — 74— ~ U.A.TlsiTanes
PaGouas nmporpamma cocraBicHa: %
npodeccop kadenpst PMIIN, n.1.H A.M. MaxxutoB
Penensenrt:
3aBenyromuit  mabopatopun  OOO "Vpanl'eollpoekt" , KkaHA. TEXH. HaykK

7 B.1II. I"'ansamoB

7




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u ogo0pena s peanuzamnuu B 2026 - 2027
yueOHOM TOJTy Ha 3aceannu kKadenpsl Pa3paboTku MECTOPOKICHHH MOJIE3HBIX UCKOTIAEMBIX

IIporokon ot 20 . Ne

3aB. kadenpoii C.E. ﬂBpI/IH_IeB

Pabouast mporpamMmma repecMoTpeHa, 00cykaeHa u o1oopena s peanuzamnuu B 2027 - 2028
yueOHOM TOJTy Ha 3aceannu Kagenpsl Pa3paOoTku MECTOPOKICHHH MOJIE3HBIX UCKOMIAEMBIX

IIporokon ot 20 1. Ne

3aB. kadenpoii C.E. ﬂBpI/IH_IeB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2028 - 2029
y4eOHOM roj1y Ha 3aceqanuu kadeapsl Pa3paboTKu MECTOPOKACHHUI MOJIE3HBIX HCKOMAEMbIX

[Iporokonm ot 20 . Ne

3aB. kadenpoit C.E. F_aBpHmeB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmmsanuu B 2029 - 2030
y4eOHOM rojiy Ha 3aceqanuu kadeapsl Pa3paboTKu MECTOPOKACHHUH MOJIE3HBIX HCKOMAEMbIX

IIporokom or 20 . Ne
3aB. xadenpoit C.E. I'aBpuiien

Pabouas mporpamma nepecmotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
yaeOHOM TOJTy Ha 3aceannu Kageapsl Pa3paboTku MeCTOPOKICHUH MOJE3HBIX HCKOITAeMBIX

[Iporokom ot 20 . Ne

3aB. kadeapoii C.E. EBpI/IH_IeB

Pabouas mporpamma nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
yaeOHOM Tojy Ha 3acefaHuu kageapel Pa3paboTku MecTopoxaeHuit moje3nbix nuc2031 -

IIporokomor 20 . Ne

3aB. kadeapoii C.E. ﬂBpI/IH_IeB

Pabouas mporpamma rnepecMoTpeHa, o0cykieHa u ogoopena i peanmsanun B 2032 — 2033
y4eOHOM roJy Ha 3acefanuu kadpeapsl Pa3paboTKu MECTOPOKIACHUHN MOJIE3HBIX HCKOMTAeMbIX

IIporokom ot 20 . Ne
3aB. xadenpoii C.E. I'aBpumien




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstmMu ocBOEHUS TUCHUIUTHHBI (MOJTyJIs1) «I'@0OMeXaHUKay SABISIOTCA:

- TIOATOTOBKA CTYACHTOB YMEHHUIO TIPOTHO3MPOBATH jaedopmanuu MacchuBa U
MCIOJIb30-BaHUIO HHKEHEPHBIX METOOB YIIPABJICHUS TOPHBIM JaBICHUEM.

- pa3BUTHE Yy CTYJISHTOB JIMYHOCTHBIX KauecTB, a Takxke (OpMUPOBAHUE
PO)EeCCHOHAIBHBIX KOMIIETEHIIUA B COOTBETCTBUUM ¢ TpeboBanussmu PI'OC BO mo
cnermansHocTH 21.05.04 I'opHOe neno.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

HucuuiuinHa ['eoMexaHMKa BXOIUT B 00s3aTENIbHYIO YacThb Y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jis  u3ydeHus  JUCHMIUIMHBI  HEOOXOXMMBbl 3HaHMA  (YMEHHUs, BIAJEHUS),
cOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ TPAKTUK:

I'eonorus

Maremaruka

dusuka

OcBoeHME NOJ3EMHOT0 [TPOCTPAHCTBA

3HaHus (YMEHUSs, BIIAICHUS ), IOJTYYCHHBIC TIPU U3YYCHUHU TaHHON JAUCIHUILIMHBI Oy IyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

CrpowuTenbHasi r€OTEXHOIOTUS

be3onacHOCTh KU3HENEATEIBHOCTH

BckpbITre pyAHBIX MECTOPOKICHUM

[Ipoueccrl moa3eMHOI pazpabOTKU PYJHBIX MECTOPOKICHUI

KoMmbproTepHO€ MOAENINPOBAHNE PYIHBIX MECTOPOXKICHUN

Pazpabotka pyn Ha OOJBIINX TITyOMHAX

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThl 00y4eHH s

B pesynbTare ocBoeHus IUCHMIUIMHBL (Monyis) «l'eomexaHuka» oOydarouuiics
JIOJKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHIIUSMU:

KOI[ HHIWKaATOpa I/IHI[I/IKaTop JOCTHXKXCHUA KOMIICTCHIIN

OIIK-6 CrnocobeH mMpuUMEHSATh METOJbl aHANM3a M 3HAHHUS 3aKOHOMEPHOCTEH MOBENEHUS U
YIOpaBJICHUS] CBOMCTBAMHU TOPHBIX TOPOJ M COCTOSTHUEM MacCHMBa B TpOIEccax TOOBIYU U
nepepaboTKU TBEPABIX MOJIE3HBIX UCKOMAEMBIX, a TAK)XKE IMPU CTPOUTENLCTBE U IKCILTyaTaIlluu
MOA3EMHBIX 00OBLEKTOB

OIIK-6.1 CucremaTu3upyeT METOABI IPEJECNIbHOTO HAIPSKEHHOTO COCTOSIHUSA
MacCUBa FOPHBIX IOPOL

OIIK-6.2 Biameer MHXEHEPHBIMM U TEXHOJIOIMYECKUMU METOAAMM YIIPaBICHUS
T€OMEXAHMYECKUMU NPOLEeCCaMu




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mias TpyI0eMKOCTh JUCIUIUIMHBI COCTaBIsAeT 5 3aueTHhIX enuuull 180 akasn. yacoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,7 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeaynuTopHas — 0,7 akaJ1. 4acoB;

— caMocTosTenbHast pabora — 165,4 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

dopma aTTeCTaluy - 3a4ET C OUEHKOMN

AynuropHas 3 =
KOHTaKTHas paboTa E 3 dopma TEKyIEro
=
B aKaJ. Jyacax 3} By KOHTPOJIS
Paznen/ tema g | (paxan uacax) == A y P Kon
= & © |camocTosTenpHOM | ycrmeBaeMOCTH U
JIUCIUILIAHEI N [~ . | KomneTenuun
g £ padoThI MIPOMEKYTOUHOM
mab. | MpakT. | 3 & aTTecTaluu
Jlek. < <
3aH. | 3aH. |[Q &
1. Beenenue
1.1 Henu Hu 3a1a4u ITogroroska k VeTHBIH ONboc
IUACHAIUIMHEI,  CBA3bL  CO 0,05] 0,1 5 CEMHHAPCKOMY P
(cobecenoBanue)
CMEXKHBIMH JIUCHUIUIMHAMUA 4 3QHATHIO
1.2 CoBpeMeHHbIE ITogroroBka k Y eTHBIH OIDOC
TEHACHIUA pa3BUTHS 0,051 0,1 5 CEMHHAPCKOMY P
(cobecemoBanwe)
reOMEXaHUKH 3QHATHIO
HWroro no pazneny 011 02 10
2. 'opHoe naBneHue
IlogroroBka k
2.1 OcHOBHBIE TOHATHS 0,21 01 5 A TectupoBanue
4 TECTUPOBAHUIO
ITogroroBka k
2.2 ®opMbl IPOSIBIICHHUS 02101 A TectupoBanue
TECTUPOBAHHIO
HWroro no pazaeny 041 0,2 5
3. CpoiicTBa nopos
3.1 dusnueckue it ITogroroBka K
. 011 01 6 TecrtupoBanue
MeXaHWYECKHE CBOMCTBA TECTUPOBAHHIO
3.2 Meroasl oOmpeneIeHus TToaroroBka k
A Q 0,1 01 6 A TectupoBanue
MEXaHUYECKUX CBOMCTB 4 TECTHPOBAHUIO
ITogroroBka K
3.3 ITacnopt npoyHOCTH 011 01 6 TecrtupoBanue
TECTHPOBAHUIO
3.4 TIlpouyHocTs TmOpOa B ITogroroBka K
P POx 011 0,2 6 A TectupoBanue
MacCHBE TECTHPOBAHHIO
Wroro no pazneny 0,41 05 24
4. JlehbopManmoHHEIE CBOHCTBA
. ITogroroBka K
4.1 Ynpyrue cBoiicTBa 01| 02 6 A TectupoBanue
TECTUPOBAHHIO
4.2 IInactnueckue ITogroroBka k
0,11 0,2 54 A TectupoBanue
XapaKTePUCTUKU 4 TECTHPOBAHHIO
. TloaroroBka k
4.3 Peanoruveckue cBOicTBa 0,1] 0,2 6 A TectupoBanue
TECTUPOBAHHIO
4.4 KomnpeccronHbie TloaroroBka k
. P 0,1 0,2 5 A TectupoBanue
CBOMCTBa TECTHPOBAHHIO




Uroro no pazaeny 0,4 | 0,8 | 22,4 |
5. HampsbkeHHOe — cocTOsSHHE
MaccyBa
5.1 Hanpsoxennoe ITogroroBka k VerHbIH Ompoc
COCTOSIHUE HETPOHYTOTO 011 0,2 5 CEMHHAPCKOMY (C06CCCZLOB3§ e)
MaccuBa 3aHSITHUIO
5.2 HanpspxenHoe IMoaroToska k
COCTOSIHUE HaKJIOHHOM VYerHbIi onpoc
IUIOIAIKK B  HETPOHYTOM 01102 5 CEMHIAPCKOMY (cobecenoBanue)
3aHSTHIO
MAacCHBe
53 K Mopa. CsaoiicTBa Tloaroroska k
pyr p 0,1 0,2 5 A TectupoBanue
Kpyra Mopa. TECTUPOBAHUIO
5.4 Hanpsoxennoe ITogroroBka k VerHbIH Ompoc
COCTOSIHUE  MPHOTKOCHOTO 011 0,2 6 CEMHHAPCKOMY (C06CCCZLOB3§ e)
MaccuBa 3aHSTHUIO
55 HanpspkenHoe Ioxrotoska K
COCTOSIHUE HaKJIOHHOHN VYeTHBIl onpoc
01] 02 2 CEMHHApCKOMY
IUIOIIAJIKU B IPHUOTKOCHOM (cobecenoBanmue)
3aHSTHIO
MAacCHBe
Wroro no pazneny 0,5 1 23
6. HaubGonee BeposTHAs JIUHHS
CKOJIbXKCHHSI
6.1 BricoTa BepTHUKAILHOTO IMoaroroBka k
p 02| 02 6 A TecrtupoBanue
obnaxxenus nopoz (HBJIC) TECTUPOBAHUIO
6.2 OCHOBHBIE MOJIOXKCHUS TloaroroBka k
0,21 0,2 6 . TectupoBanue
noctpoenust HBJIC TECTUPOBAHUIO
IToxroroBka .
6.3 BapuaHThl MOCTpOCHHUS A YcTHBI onpoc
021 02 6 CEMUHAPCKOMY
HBJIC (cobecenoBanue)
3aHSTHUIO
HWroro no pazaeny 06 | 0,6 18
7. YCTOWYUBOCTD OTKOCOB
7.1 Cuubl, neficTByOLIME Ha IToaroroBka k
i y 0,21 0,2 6 TectupoBanue
TIOBEPXHOCTH CKOJIBKEHHS TECTUPOBAHHIO
7.2 Ycnosue mpeaenbHOro Ilogroroska k
ped 0,21 0,2 6 A TectupoBanue
paBHOBECHS MOPOJT TECTUPOBAHUIO
7.3 Koadpduument 3anaca IonroroBka k
. bd 02| 0,2 6 TecrtupoBanue
YCTOHYMBOCTH TECTUPOBAHHIO
HWroro no pazaeny 06 | 0,6 18
8. Mertoapt pacuera
YCTOMYMBOCTH OTKOCOB
IToaroroBka k
8.1 I'paux Pucenko 01] 02 2 A TectupoBanue
TECTUPOBAHHIO
8.2 Meroj anrebpanyeckoro IMonroroBka k
A P 011 0,2 6 A TectupoBanue
CIIOKEHUSI CHIT TECTUPOBAHHIO
8.3 Meron KacaTelabHBIX IMonroroBka k
Jul 0,1 0,2 6 A TectupoBanue
HaIpsHKSHUH TECTUPOBAHHIO
8.4 Ycpennenue
o IToaroroBka k
MEXaHMYECKHX CBOWCTB 01] 0,2 1 A TectupoBanue
TECTUPOBAHHIO
MaccHBa
Wroro no pazaeny 041 08 15
9. VYcroHunmBOoCTE  MOPOA
rapaMeTpsl OTKOCOB
IToxroroBka k .
9.1 Knaccudukauus mopon YcTHBIi onpoc
N 0,1 01 4 CEMHHAPCKOMY
[0 YCTOWYHBOCTH (cobecenoBanue)
3aHSTHIO
. IToxroroBka k .
9.2 VcroiiunBbie mapamMeTpbl YcTHBIi onpoc
0,1 01 4 CEMHHAPCKOMY
OTKOCOB (cobecenoBanue)
3aHSTHIO
Uroro no pazaeny 0,21 0,2 8




10. ®akropsl,

BIIMAKOIINEC Ha

YCTOHUUBOCTb GOPTOB KaphepoB

10.1 IonroroBka N
YcTHBIH onpoc
WHuxeHepHO-reooruyeckue 0,11 08 6 CEMHHAPCKOMY
(cobecenoBanue)
(hakTopsl 3aHATHIO
IToxroroBka k .
10.2 T'uaporeojoruuecKue A VYcrHblit onpoc
0,11 0,1 6 CEMHHAPCKOMY
(hakTopsl (cobecenoBanue)
4 3aHSTHUIO
10.3 IToxroroBka k N
VYerHbIi opoc
Ou3zuko-reorpaduueckue 01101 6 CEMUHAPCKOMY
(cobecemoBanue)
(hakTopsl 3aHATHIO
IloaroroBka k .
104 T'opHO-TeXHHUYECKHE A YcTHBI onpoc
011 01 4 CEMHHAPCKOMY
(axTops! (cobecenoBanue)
3aHSITHUIO
Hroro no pasaeny 04| 11 22
Hroro 3a cemectp 4 6 165,4 320
Wroro no aucuurninze 4 6 165,4 3a4eT ¢ OLUEHKON




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jia  peanuzanuu  NPEeAyCMOTPEHHBIX BHAOB Yy4eOHOM paboThl B  KadecTBe
00pa30BaTeNbHbIX TEXHOJIOTUH B IIPENOJaBaHUM JUCUMILIUHBI «I'€oMexaHuKay UCTIOIb3YHOTCS
TPaAULMOHHAS U MOJYJIBHO - KOMIIETEHTHOCTHAsI TEXHOJIOTUH.

[lepeqaua HEOOXOAMMBIX TEOPETHUECKUX 3HAHMK U (HOPMUPOBAHHE OCHOBHBIX
IpPEeAOCTaBIeHnd 1O  Kypcy  «l'eoMexaHuMKa»  MPOUCXOJUT C  HMCHOJIb30BAaHUEM
MYJIbTUMEIUIHOTO 000PY10BaAHHUS.

Jlekuu TPOXOJAT B TpaAWIMOHHOW ¢opme, B Qopme nekiuii-undpopmanms,
JEKIMA-KOH(PEePEeHIINH, JIEKIUH-KOHCYAbTaMH M TpoONeMHBIX JeKuuid. TeopeTmueckuii
MaTepuan U3JI0KEHHbIH U OOBSCHEHHBIH CTYJACHTaM Ha JICKIUSIX-UH(POPMAIUAX, MOAJIEKUT
CaMOCTOSITEIBHOMY  OCMBICIIEHMIO M 3anoMuHaHuio. COBOKYIHOCTb  JIOKJIAJ0OB IO
MpeBapUTENbHO TOATOTOBICHHOW MpoOJiieMaTUKe CAENaHHBIX Ha JEKUUU-KOH(pEpEeHUINU
obecrieunBaeT BCE-CTOPOHHEE OCBEIICHHE MPOOIEMBbI 3a CUET JOMOJHEHUS U YTOUHCHHS
mpernojaBaTeNieM, a Tak)Ke IOJBEICHUEM HTOTOB B KOHIIE JIEKIUU C (QOPMYIHUPOBAHUEM
OCHOBHBIX BBIBOJIOB. TeopeTHueckuid MaTepuan Ha MpPOOJEMHBIX JIEKUUAX SBISETCS
pe3yIbTaTOM YCBOEHUS IMOJIYY€HHON WMH(OpMAalUU MOCPEICTBOM MOCTAHOBKU MPOOIEMHOIO
BOIIpOCAa U IOMCKA MyTel ero pemeHus. Ha nekuusx — KOHCYIbTalMSIX U3JI0KEHHE HOBOI'O
MaTrepuaia COpOBOXKIAAETCS MOCTAHOBKOM BOIIPOCOB U AUCKYCCHUEH B IOMCKAaX OTBETOB HA 3TU
BOIIPOCBHI.

CamocTtosTenbHass paboTa CTUMYJIHUPYET CTYACHTOB B THIPOIECCe TMOATOTOBKU
JOMAIIHUX 33/IaHUN, U JJOKJIAJIOB JJISl MIPAKTUUYECKUX 3aHSTUN, IPU MOATOTOBKE K UTOTOBOM
aTTeCTaluu.

6 YueOHO-MeTOAUYECKOE 00eciedeHUEe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[IpencraBneno B mpunoxxenuu 1.

7 OuneHovnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 VYueOHo-MeToaUMuYeckoe W HMH(POPMALHOHHOe o0ecnedeHUe AUCHMIIUHBI

a) OcHOBHas JIUTEpaTypa:

1. JlementbeB, A.B. Koncmekt neknuii no gucnuiuimHe —«['eomexaHuKa»
[DNeKTpOHHBIN pecypc]: 2JIEKTpPOHHOE Yy4eOHOE TIMOoCcoOHWe MJisi CTYIEHTOB HAINpPaBIICHUS
noarotoBkn 21.05.04 «lopHoe naenmo», 21.05.05 «®usnueckue npoueccsl TOPHOTO WM
HedTerazooro npoussojcteay / A.B. Jlementren; Ky3['TVY. - Kemeposo, 2016. - 129 ¢. —
Pexxum nocryma: https://e.lanbook.com/book/115111 — 3aru. ¢ akpaHna.

2. Kasukaes, JI.M., Ko3eipeB, A.A., Kacnapesu, 3.B., Hoduc, M.A. YmupasieHnue
reo-MeXaHUYeCKHMMHM MPOLECCaMu MPU pa3pabOTKe MECTOPOXKJICHHH MOJIE3HBIX MCKOMAEMBIX
[DnexTpoHHEIH pecype]: YueOHoe mocodue. - M.: M3narenscTBo «I"opHas kauray, 2016. - 490
c.: min. — Pexxum noctymna: https://e.lanbook.com/reader/book/101757/#1 — 3aru. ¢ ok-paHa.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. lementhes, A.B. 'eomexanuka [ DIeKTpOHHBIH pecypc]: 1abopaTOpHBII MPAKTUKYM
JUISL CTYJICHTOB, OOYyYaloOIIUXCs 10 HAIpPaBIICHUIO MOATOTOBKH (crenuanbHocTH) 21.05.04
«l"opuoe nmenoy», cnemumanuzamuu 21.05.04-05 «lllaxTHOE M MOA3EMHOE CTPOHUTEIHCTBO» M
HarpaBJeHuI0 oAroToBKH (crnenuanbHocTh) 21.05.05 «Dusndeckue mporeccy TOPHOTO UK
HedrerazoBoro npousBonctea» / A.B. JlementseB - Kemeposo: Kys['TVY, 2015. - 104 ¢. —
Pesxxum mocryma: https://e.lanbook.com/reader/book/69419/#1 — 3aru. ¢ skpaHa.



JKpaHa.

B) MeToau4eckne yKazaHus:

1. 3amanuoB B.}O., Kamamosa E.Il. ['eomexanuka [DaeKTpOHHBIA pecypc|

nabopa-TopHblii npaktukyM / Bamaum OpbeBuu 3ansgnoB, Enena IlerpoBna Karramosa ;
®OI'bOY BIIO «MarHUTOrOpcKHil roCyAapCTBEHHBIM TEXHUYECKUM yHUBepcuTeT uM. [.U.
HOCOBay. - DekTpoH. TekcToBbie faH. (861 Kb).-Maruurtoropck : ®I'BOY BIIO «MI'TVY»,
2016. Pe-xum goctyma: http://catalog.inforeg.ru/inet/GetEzineBylD/311549 — 3arn. ¢

pacyeT-HO-TpaprIeCcKOM
reomexanukn». Mar-autoropck: 'OY BITO «MI'TVY», 2010. - 29 c.

2. KysnenoBa T.C. OcCHOBBI T€OMEXaHMKH. MeETO/A. yKa3aHWsI IO BBITOJTHEHHUIO

paboTel 1O

JMUCHUILIMHAM

«"eomexanuka», «OCHOBBI

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
1o Ne orosopa Cpoxk neiicTBuUS TULIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip cB000HO pacrpocTpansemoe [10 OECCPOUHO
FAR Manager cB000THO pacnpoctpansemoe [10 0EeCCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIka

Nupopmannonnas cuctema - EnnHoe okHO JocTyna K
MH(pOPMALMOHHBIM pecypcam

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

ITouckoBas cucrema Axagemusi Google (Google

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

Scholar)

Harmmonansuasa nH(}OpMaAITMOHHO-aHATTUTUYECKAS URL:

cucteMa —  Poccuiickuit HHIEKC HAy4YHOT'O h TR . .
ttps://elibrary.ru/project_risc.as

mutuposanus (PUHIL) P y-ru/project_ P

OnekTpoHHass 0a3a mMepuoAMYEecKuX u3maaHuii East
View Information Services, OO0 «<MMIBUC»

https://dlib.eastview.com/

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneyeHne TUCIMTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:



VY4yeOHble ayIWTOPUM  JUIs  TPOBEACHUS  3aHATHHA  JIGKIIMOHHOTO  THIA -
MynbsTUMeIUHbBIE CPENICTBA XPAHEHUS, IEPEIaYH U NpeACTaBIeHU HH(OpMaLun

VYuebHas ayauTopusi JUIs TPOBEIACHHUA J1AaOOpaTOpHBIX paboT: jaboparopus
reoMexaHuku U TexHosoruu OI'P - JlTaboparopHble yCTaHOBKH, U3MEPUTEIbHBIE TPUOOPHI IS
BBITIOJTHEHUS 1a00paTOPHBIX padoT:

JluHaMOMeTp 3JIEKTPOHHBIH CxKATHS

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

[Tpubop KoMIpeccHoHHbIH 1715 uctibiTanus TpyHTOB [TKT-D;

[Tpubop asst onpeneneHus conpotTusieHus rpyHToB casury ['TTI-30;

[xad cymunsaseii LHC-0,25-20;

Becsi maboparopubie annekrponnsie ARC120 Adventure k. Tounoctu 11

(roc. peectp Ne 18785-00);

VYuebHas ayauTopusi JUIA TPOBEIACHHUSA JITAOOpAaTOPHBIX paboT: Jaboparopus
TeOMEXaHHUKHU U PU3UKU TOpHBIX Mopo/ - [Ipecc ruapasnuyeckuit [ICY-125

W3mepurens BpeMEHH U CKOPOCTH paclipocTpaHeHus ynbTpa3Byka [lymbcap-2.1,

Kannmamerp KM-7 xapmaHHbBIi U3MEpUTENh MAarHUTHON BOCIIPUUMYHBOCTH;

Becsr maboparopusie BK-3000

KJI. TOYHOCTH BbICOKUH II

(roc. peectp PONe 48026-11);

Becb nHeaBromatnueckoro neidctus MII-150 (MIT BJJA «['ymiuBep 06») KiI.
TouHnoctH III;

Crenp U1 MOJEIUPOBAHMS HA SKBUBAJIICHTHBIX MaTepHalax;

JIa6oparopust nonesast [1J1JI-10; MakeT mist onpeaeseHns TPEIIMHOBATOCTH TOPHBIX
MOPO/I.

VYdeOHbIE ayqUTOPUU JUISL TIPOBENEHUS NPAKTUYECKUX 3aHATHH, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJITAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTaluH -

Jlocka, MylIbTUMEIMITHBIN TPOEKTOP, IKPaH;

ITomemienuss A caMOCTOSTENbHONM paboThl oOywaromuxcsd - IlepcoHanbHbIE
KoMIeioTephl ¢ maketom MS Office, Beixomom B MHTEpHET U € JAOCTYIIOM B DJICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA,;

[Tomemenne uIsi XpaHeHHS M MPOPHIAKTUYECKOTO OOCTYKMBAaHUS y4eOHOTO
o0opynoBanus - Cremnaxu, ceiidpl U1t XpaHeHUs] yueOHOro 000pyA0Ba-HUS

HNHcTpyMeHTHI 7151 peMOHTA J1ab0paTOpHOTO 000PY10BAHMUSL.



[Tpunosxxenue 1
Y4eOHO-MeToInYecKoe 00ecIeueHue CaMOCTOSITEIbHON paboOTHl CTYIEHTOB

IlepeyeHb TeM A1l MOATOTOBKH K CEMUHAPCKUM 3aHATHSIM:
. HamipsixkeHHOE cOCTOsSIHHE HETPOHYTOIO MacCUBA:
. HanpsbxeHHOE cocTOsiHME HAKJIOHHOM TUJIOIIAKA B HETPOHYTOM MAaCCHUBE;
. HanpsikeHHOE cOCTOsIHME PUOTKOCHOTO MacCUBA;
. HanpsxeHHOE cocTOsiHME HAKJIOHHOM TUIOMIAKUA B MPUOTKOCHOM MAacCHUBE;
. Bapuantsl noctpoenus HBJIC;
. Knmnaccudukarus mopos o ycToi4nBoCTH;
. YcroiunBble MapaMeTpbl OTKOCOB;
. DaKTOPHI, BIUSIONIUE HA YCTOHIMBOCTH OOPTOB KaphEPOB.

03O0 Nk WK

Ilepevyenn Tem u 3a1aHMi 1)1 MOATOTOBKH K 3a4eTy:
1. 'opHoe naBneHue.

2. Mexanuueckue cBoiicTBa nopoa. CriocoObl UX ONPECICHHUS.

3. IlonsiTre 00 yAeapHOM CLENICHUN U METOJaxX ero OnpeeIeHus.

4. YpaBuenue Kynona u ero rpapudeckas HHTepIpeTaLus.

5. ITacnopT NPOYHOCTH FOPHBIX MOPOA.

6. [IpoyHOCTh OPOJ B MaccuBe.

7. OCHOBHBIE TapaMeTPbl CUCTEM TPELLMH TOPHOTI'0 MaccuBa U CIIOCO0 UX OINpeAeTIeHUS.
8. Ynpyrue cBoiicTBa MOPOA.

9. KomnpeccnoHHbIE CBOWCTBA IOPOI.

10. O6beMHOE HaNpsHKEHHOE COCTOSIHUE HETPOHYTOTO MacCHBA.

11. OmnpeneneHve HampaBlIeHUH W BEIUYMH HAINpPsDKEHUH, JEMCTBYIOIIMX HA HAKJIOHHOM
IUIONIA/IKE B TOYKE MACCUBA.

12. CrotictBa kpyra Mopa.

13. OnpeneneHue KacaTtedbHOIO W HOPMAJIBHOTO HANpPsDKEHUH HAKJIOHHOW IUIOIIAJKHU B
3aJIaHHOM TOYKE MAacCHBa € MOMOIIBIO Kpyra Mopa.

14. Iloctpoenue mnpenenbHOoro kpyra Mopa uisi 3aJaHHOM TOYKHM MacCHBa IIPH HM3BECTHBIX
(bU3UKO-MEXaHUYECKUX CBOMCTBAX MOPOJ.

15. HampaBneHust HanOONBIINX TJIABHBIX HAIMPSDKEHUH B MPHOOPTOBOM MAacCHUBE M MX POJIb B
OTIpe/ieIeHNH HalpaBlIeHU Aedopmaruii casura.

16. CymHoCTb 1 crIocoObI ONpeaesIeH s BBICOTHI BEPTHKAIBHOTO OOHAXEHHUs TOPOJT U 00JIACTH
pacTATMBAIONINX HANPSHKEHUH B IPHOOPTOBOM MACCHBE.
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. Teoperndeckue mo0KeHUs, UCIIOJIb3yeMble TPU MOCTPOCHUH Hanbosee BEpOSITHON JTUHUI
CKOJIbXKEHUS B OTKOCAX.

. I'pacdmueckuii cnoco® onpezeneHus MUPUHBI TUIOMIAKHI IPU3MbI CKOJIbKESHHUSL.
. [loctpoenue Haubosee BEpOSITHOM JIMHUU CKOJIbXKEHUS. BapuaHThl mocTpoeHwusl.

. Onpe):[eneHHe MEXaHHYECKHUX CBOMCTB nmopoa NMpUOTKOCHOI'O MacCCHBa IO HU3BCCTHOMY
IMOJIOKCHHIO ITOBEPXHOCTHU CKOJIBKCHUA.

[TocTpoeHue IOCKOH TOBEPXHOCTH CKOJIBKCHHSI BEPTUKATIBHBIX OTKOCOB.

CI/IJIBI, I[CI\/JICTByIOH_[I/Ie Ha MOBCPXHOCTH CKOJILXKCHU.

YcnoBue npeeIbHOTO PAaBHOBECHS TIOPOJI.

[TonsiTHe 0 KO3 dUIHEHTE 3aaca YCTOWYMBOCTH, €r0 HOPMATHBHBIC 3HAYCHHUSI.
[TonsiTHe 0 KO3 dUIHEHTE 3aaca YCTOWYMBOCTH U METO/IaX €ro pacyera.

Onpez{eneHI/Ie BBICOTHI BEPTUKAJIBHOTO OTKOCA C 3alaHHBIM 3aI1aCoOM YCTOﬁqHBOCTH.
Meton @UCEHKO OTPEICIICHHs yTIa UIH BBICOTHI OTKOCA C 33IaHHON YCTOMYUBOCTHIO.
XapakTtep 3aBHCUMOCTH MEX/Iy BBICOTOM U YIJIOM OTKOCA.

Pacuer koaddunmenTa 3anaca yCTOWYMBOCTA METOJIOM aNreOpandecKoro CI0XKEHUS CUIL.
Pacuer koadurmenTa 3amaca yCTOMUYMBOCTA METOJIOM KacaTEIbHBIX HAMIPSKEHUN

VYcepennenue pU3NKO-MEXaHUYECKUX CBOMCTB MOPO/I.

3aganus 1/ CAMOCTOATEIbHON PadoThI

Bapuantsl padotsr Ne 1

Howme
P Bonpocsl
BApUAHTA




1 Onpenenuts KO3pPUIHEHT OOKOBOTO pacropa NOpobl, €CIH B TOUKE
HETPOHYTOTO MacCHBa BepTHKaibHOE Hanpsbkenue 20 Mlla, ropusoHTansHoe
5 MI]a.

2 OnpenenuTs yIeNbHBIA Bec MOpoabl 0Opasiia KyOondeckoit (hopMel ¢ pazMepaMu
5x5x5 cM. Macca o6pasua 0,375 kr.

2
3 Cpe3 obOpa3siia mopoIbl ¢ TOMEPEUHBIM CEYSHUEM IIOMAABI0 25 cM”~ TPOU30IIIeI
OT IIPWJIOKEHHOM KacarenbHOU cuibl 112500 H. Onpenenuts Benuuuny
YI€IbHOTO CLEIUIEHUS (IIPU YUCTOM C/IBUIE).

4 ConpoTuBJIeHHE CIBUTY TOPOibI cocTapisier 5 MIla nmpu HopMansHOM
nasinenuu 6 MIla. Y nenpHoe cuemienue noposl 2 MIla. Onpenenutsb
rpaduyecku (C MOMOIIBIO TACIIOPTa POYHOCTH) YIOJl BHYTPEHHETO TPEHUSI.

5 ITo Tomy e macnopTy IpOYHOCTH (ITYHKT 4) ONpeAenuTh HANPSHKEHNUE TPEHUS
py HOpMaiibHOM JaBieHuu 4 Mlla.

6 M300pa3uth Ha cTepeorpaMMe IIOCKOCTh TPEUTUHBI C a3UMYTOM MTPOCTHPAHHS
140° u yrmom magenus 30°.

7 st Kakoi 11eJIM UCIIOJIb3YETCs CTepeorpaMMa TPEUTMHOBATOCTH ?

1 Onpenenuth BepTHKaNIbHOE 1aBlieHHE B MaccuBe Ha riyoune 200 m. [InoTHOCTH
nopox 2,5 /v,

2 Yewm oTanuaercs yI[eJ'IBHHﬁ BEC IMOPOABI OT €€ INIOTHOCTH ?

3 HasBatb BUJ nehopMalvy U 1aTh e
OIIPEJICJIEHUE 110 CXEME IPUII0KEHUS

MpeACIbHON HAarpy3KH (CM. pUCYHOK). [T1
T

4 Jlath onpeesieHne CONPOTUBIICHUS CABUTY M BEJIMUYHMHBI YIETBHOTO CLEIIJICHUS.

5 N306pa3uTth Ha cTepeorpaMMe TII0CKOCTh TPEIIUHBI C a3UMYTOM JIMHUU
npoctupanus 10° u yrnom nagenus 70°.

6 I[J'ISI KakoHu 1elun HCIOJIB3YCTCA nuarpaMmma TpCuimHOBaTOCTH ? OCHOBHBIC
nmapaMeTpbl JUarpaMmabl.

7 Kak onpenenuTs yAeIbHOE CLEIIEHHE TOPOJ B MAacCUBE ?




1 JlaTh IOHATHE O CTPYKTYPHOM OJIOKE MaccHBa, OT YEro 3aBUCST €ro pa3Mepsl ?
2 Kak 3aMepHUTh a3UMYT JIMHUU TPOCTUPAHUS TIOCKOCTH TPEIIUHBI ?

3 VnenbHoe cuermsienue nopoxd 1 Mlla. Kakyto kacatenbHyr0 cUily Hag0
MPUJIOKUTB K 00pa3Ily ¢ KBaJPAaTHBIM CEYCHUEM SX5 CM IPH YUCTOM CABUTE ?

4 OOpa3er ¢ KBaJ[paTHBIM CEUYEHUEM 5XS5 CM Cpe3aH MPU HOPMAJTLHOM
Hanpspkenuu S MIla u kacarensHom 3 Mlla. OnipenenuTh BETMYMHBI

IIPHUIIOKCHHBIX CHJII

5 Conpotusnenue nopojsl capury 4 MIla npu HopmansHoM naBiennu S Mlla.
VYron BayTperHero Tpenus 30°. OnpenenuTs ¢ MOMOMIBIO MACopTa MPOYHOCTH
YZIE€IBbHOE CLEIICHUE.

6 I/I306paSI/ITI> Ha CTepeorpaMme ImjiIOCKOCTb TPCIIMHBI C a3UMYTOM JIMHUHA

npoctupanus 90° u yrie nagenus 0°.

7 J1ath onpeneneHne NOHATHS «CUJIa CLETUIEHUS.

Howmep
BapHaHTa

Bonpocsl




1 O6pa3zer; mopoabl Kyonueckoi (opMbl UMeeT pa3Mepsl Sx5x5 cm. [lpu
OJTHOOCHOM CXKaTUH IPoIoJibHast abcontoTHas nedopmanus cocrauia 0,5 M.
Koaddunment Ilyaccona mopoast 0,2. Onpenenutb OTHOCUTEIBHYIO
MOTIEPEYHYIO AePOpMAITHIO.

2 bynpao3epoM cIBUHYTA MpU3Ma mopoasl ceuenneM 1x1x1 m. Kakyro cuiy
0TPeGOBATIOCH IPHIIOKHUTH JUISL €€ CIBUTa, eCIH yAe/IbHBI Bec opox 2-10*
H/v?, ynensHOe crieruienue 1 Mlla, yron Bayrpennero tpenus 30° ?

3 Onpenenuth 60KOBOE AaBicHUE B MaccuBe Ha riyoune 300 m. ITnotHOCTH
nopox 3 t/m°. Koosddurment ITyaccona 0,2.

4 JlaTh Ha3BaHME U OMpEACIICHUE JIUHUM 1,2,
yKa3aHHBIX Ha CTEpEOrpaMMe TPEIIUHOBATOCTH
Y OTIMCaHUE CIoco0a UX ONpeIesICHHUS.

5 N300pa3uth Ha CTepeorpaMmMe IIOCKOCTh TPEUTUHBI B a3UMYTOM JIHHHH
npoctupanus 300° u yriom nagenus 60°.

6 Z[aTL ONpeACIICHUA «YACIIBHOI'O BECa» U «KIIJIOTHOCTHU) MOPOA.

7 JlaTh aHaTUTUYECKOE BBIPAKEHHE
[acropTa NPOYHOCTH, H300paKEHHOTO

Ha PUCYHKE.

1 aTtb onpenieneHne HHTEHCUBHOCTU TPEUIMHOBATOCTH, Ha3BaTh (hakTopa, OT
KOTOPBIX 3aBUCUT CTPYKTYPHOE OCJIa0JIeHHE OPO/I.

2 N300pa3uTh Ha CTepeOrpaMMe IIIOCKOCTh TPEIIUHBI C a3UMYTOM JIMHUU
npoctupanus 30° u yrinom najgenus 10°

3 OnpenenuTh TIOTHOCTH MOPOJIHI (B T/M3), €CJIM €€ yeJbHbIN Bec 29430 HM.

4 OnpenenuTh OOKOBOE JIaBIEHUE B MacCHBE Topo Ha rinyoune 100 m.
Koaddumuenra [lyaccona stux nopox 0,2. [TmoTHOCTH TOpOIBT 3 /M.

5 [laTe onpeneneHue yria BHyTPEHHETO TPEHUS TOPOJBL.

6 HaqepTI/ITL BO3MOJHBIC CXCMBI ITPUIIOKCHUA CUJT K 06pa3uaM MOpoAbI IIpH
HUCIIBITAaHUU UX Ha CABMUI.

7 OnpenenuTs CHUITY TSKECTH BEPTUKAIBHOTO MOPOJHOT0 6110Ka BhicoTol 100 M,
muprHOM 50 M B IJIIOCKO-HANPsYKEHHOM cocTosiHuu. [lnoTHOCTE TIOpOT 3 /™,




3
1 ITnotHOCTH MOpOA 3 T/M”, K03 urment Ilyaccona 0,2. Onpenenuts
rOpPU30HTAILHOE HaNpshKeHue Ha riyonHe maccusa 200 m.

2 Oobpaser ¢ ceuenue 10x10 cm paspyiien kacatenbHoOM Harpy3koi 0,5 MI]a.
OrnpenenuTh BEIMYMHY NPUITOKEHHOU CHJTBI.

3 Kakas mopoja nmeet 00JIbIlee CONMPOTUBICHHUE CIBUTY P HOPMaIbHOM
nasinenun 5 MIla: 1) ¢ = 30°, C=0,1 MIla; 2) ¢ =15° C=0,2 MIla.

4 Cnosur obOpasiia mpou3oIIel pu BepTukaibHoM aasienuu 0,6 Mlla u
kacarenbHoM).1 MIla. Yron BHyTpeHHero TpeHus nopozas 30°. OnpenenuTsb
YAETBHOE CUEIUICHUE TOPO/IbI.

5 N300pa3uth Ha cTepeorpaMMe IIOCKOCTh OTKOCA C a3UMYTOM MPOCTHPAHUS

310° u yrmom magenus 90°.

6 Kakyro maccy rpysa TpeOyeTcsi IOMECTUTh Ha TOBEPXHOCTh 00pasiia ceYeHUEM
20x20 cm, yToOBI co31aTh BepTHKaabHOE naBienue 0,1 Mlla.

7 JlaTh onpeneneHne NOHATHIO «YHUCTHINA CIIBUT.

2.5 Bapuantsl pa6oTsl Ne 2

Howmep
BapHaHTa

Bonpocs

1 [Ipn HOpmanbHOM naBneHun 2 Mlla
COIIPOTHUBIIEHUE MOPOJIbI CABUTY COCTABISIET
2,2 MlITa. C noMor1ipio npeaebHoro Kpyra
Mopa (Ha pUCYHKE) ONIPEICINUTh: a) YT L[
Mhaf il P
BHYTPEHHETO TpPEHUS  TOPOJBI; D} g

0) yzenbpHOe CLEIUICHHE TIOPOJIBL. 1 [’ Y

T T v

o 2 4 6 &M

2 B kakux ciyyasix TpellrHa OTphIBa MpH Aedopmanuy oTkoca oOpasyercs Ha
IMOBEPXHOCTHU OTKOCA ? l];aTI) CXEMY IIOCTPOCHMUS JIMHUHN CKOJIBXKCHHSA B OTOM

ciryJae.

3 OnucaTth: a ) HOCIEI0BATENbHOCTD; 0) YCIOBHS; B) IPUUMHBI 1ehopMaliun
oOpy1IeHusl B BUJIe CABUTa co CKoJIoM. J[aTh cxemy nedopmanuu.

4 TlocTpouTh MacoOpT MPOYHOCTHU TOPOIBI, €CIIU COTPOTUBIIEHUE €€ CBUTY

omnpenensercs ypasuenuem [r] = (0,37-c + 0,6), MI1a.




5 Ilo pe3ynbraram cpesa ABYX IMPSIMOYIOJIBHBIX
MPU3M MAacCHBa MOCTPOEH MacHopT MPOYHOCTH
nopox MaccuBa (cM. pHCYHOK). Ompenenuts Al T L b
CHUITY,KOTOpasi MOTpeOyeTcst A0S CIBUTA MPSIMO- -
YrOJIbHOM MPU3MBI IOPO/J] C pa3Mepamu: IIIOMaIb
ocHoBaHHuA 1 Mz, BbIcOoTa 1,5 M. [InoTHOCTH IOPOJT

3 ,
2 1/M". fe 20 30, 4o
~— vn
\«,'\\x(x
1 Ha pucynke naH nacnopt NpOYHOCTH TOPOBI. T
Mile
IlocTpoenneM mnpenearHOTO0 Kpyra Mopa {
p pea pyr p 4 ',/‘/
ONPEACINTh MAKCHUMaJIbHOE KacaTeIbHOE :

R

HaIMps>KCHUEC B TOYKE MAaCCUBa, I'’I€ HOpMaJlb-

HO€ HaIpsXKCHUE HA IUIOIIAJIKE CABUTA COC- o TR

o

TasisieT 2 Ml1a.

2 B kakux ciaydasx npu aedopMaluy 0TKOCa OTCYTCTBYET BEpTHKaIbHAas TPEIIHHA
otpbiBa ? JlaTh CXeMy OCTPOEHUS JTMHUU CKOJIBXKECHHUS I 3TOTO CIIydasl.

3 YcpeaHuTh yroa BHYTPEHHETO TPEHUS MOPOJ.

CaoiicTBa noponu: @
@ M{: 10000

- YTOJI BHYTPEHHETO N Zaviaww gt 4
yroJt BEyIp 20 | 30 /oY / |50
TPEHHUsI, TPaI. 100

3 L _15¢

- INIOTHOCTb, T/M 2,0 3,0 e

-~ /0
-250

4 B TOYKe HanpsHyKEHHOTO0 MacCMBa MaKCUMaIbHOE KacaTeIbHOE HAMpPsKEHHE
3 MlIIa. [Toctpoenuem kpyra Mopa onpeaeanTb HOpMaJIbHOE B KacaTeIbHOE




HaNpsDKeHHUs, ISHCTBYIOIINE Ha IIJIOMIAKE C YIIIOM HakJIoHa 6 = 35°.

5 Onwmcats: a) HOCIE0BATENBHOCTD; 0) YCIOBUS; B) MIPHUUUHBI AeopMaIiu
OTKOCOB B BUJIE OTIO3HsA-CABUTA. JaTh cxemy JedopManuy.

Howmep
Bonpocsl
BapuaHTa

1 Ha pucyHke f1aH nacnopT NpOYHOCTH OPOJIBL.
[ToctpoenneM mnpeaenbHOro kpyra Mopa TP |
OIpeIeJINTh HauOOoJIbIlIee INIABHOE HAMpsKe- M”: /){
HUE B TOYKE MaccHBa, I/l€ KacaTeabHOE Halpsi- . et T i |
JKEHHE 110 IUIOLIAAKE CIOBUra COCTaBJISET - f Bt
3,5 MIla. el ot A

e L 4 6aM

2 B kakux cirydasx Ha KpYyIJIOLMINHAPUUYECKONW OBEPXHOCTH CKOJIbKEHUS
OTCYTCTBYET TUIOCKHH y4acTok ? J[aTh cXeMy MOCTPOECHUS TUHUHN CKOJIBKCHHS
JUISL 3TOTO Cyyvasl.

3 3 Omnwmcatsk: a) HOCIE0BATENBHOCTD; 0) YCIOBUS; B) IPUUUHBI AeopMaIiu

OTKOCOB B BUJI€ INTyOMHHOTO OMOJ3HA 00pTa Kapbepa. Jlath cxeMy aedopMmaruu.

4 OnpenenuThb BHICOTY YCTOMUMBOTO yCTyma ¢ yriiom otkoca 70°. Koaddunuent
3amnaca ycroitunBoctH 1,5. Y nensHoe creruienne nopoa B maccuse 0,02 MITa.
Yrox BHyTpenHero Tperns 30°. [lotHocTs mopox 3 T/m°,

5 OnpeaenuTs yroia HaKJIOHA HalpaBJIECHUS
KacaTelbHOIO W HauOOJbILIEro IJIaBHOTO
HaNpsOHKEHUS B TOUKE A JIMHUU CKOJIbKEHHS. A

1 Ha pucyHke 1aH macrnopT NPOYHOCTH TOPOJIBI.
ITocTtpoenuem npenensHOro kpyra Mopa ompe-

4 JIeTUTh HAUMEHbIIIEe ITIaBHOE HANPSHKEHUE B

TOYKE MACCHBa, IIc HOPMaJIbHOE HAMPSIKCHNUE
Ha IUIoIaaKe caBura cocrasisget 3 MIla.




2 B kakux ciy4asx TpellrHa OTpbIBa MpH AeGopMaIui 0TKoca o0pazyercs ot

i ? T
BepxHel OpoBku ? JlaTh cxeMy MoCTpOeHUs T M) ! A
JTUHUY CKOJIBKCHHUS JIJISl 3TOTO CITydasl. I 4 it
3 Onwmcatb: a) MOCIEIOBATEINBHOCTS ; 0) YCIIOBUS; * B)
1
MIPUYUHBI e)OpMaIIIU OTKOCOB B BHJIC OCHITIH.

Hatb cxemy aedopmanuu.

4 YcpenHuTh yAeNIbHbBINA BEC TOPOJ] B MACCUBE.

VY nenbHBIN BEC TOPOJ

4 3
@ —3-10"H/™m MAz10000 p—

@ —25.10* H/M®

-~ 50
@ -2,8.10" H/M® /o b-zoo
S /i

- {ce
_ {52

gy

5 Onpenenutb OOKOBOE AAaBJICHUE B TOUYKE A
MaccHuBa MOPOJI B OTKOCE (CM. PHCYHOK).
[InotHOCTH IOpPOA 3 /™M, Koadduunent
Ilyaccona nopoz 0,2.

Howme
P Bonpocsl
BapHaHTa

1 B Touke maccuBa nmopoja 6opra Kapbepa HaubosbllIee TJIaBHOE HalPsKEHNe
MlIIa, nHanmensiee 2 Mlla. [Toctpoenuem kpyra Mopa st 3TOM TOUKH
ONPEJEIUTDh BEIUYMHY HOPMAJIBHOTO U KacaTeJIbHOIO HANPSKEHUM,
JEMCTBYIOIMX Ha IUIOLIAJIKE CABUIA. YTOJ BHYTPEHHErO TPEHU opoa 34°.

2 OOBSICHUTH, IOYEMY YT'OJI ECTECTBEHHOT'O OTKOCA PA3PBIXJIEHHBIX TOPOJ O0JIbIIIe

5

yrijia uX BHyTPpCHHETO TPCHUA.

3 Omnwucats; a) HOCIE0BATENBHOCTD; 0) YCIOBUS; B) IPUUUHBI Ae(opMaIiu
OTKOCOB B BUI€ (PMIIBTPALIMOHHOM OIIBIBUHBI (IIMKJIMYHOTO OMOI3H:). JlaTh
cxeMmy nedopmarum.

4 OnpenenuTh BBICOTY YCTyIA B MPEIETbHOM COCTOSTHUM C YIJIOM OoTKoca 60°.
VY nensHoe cuerenue nopoa 0,1 Mlla. Yron Bayrpennero tpenus 30°.
[lnoTHOCTD 3 T/M°.




5 OnpenenuTs KacaTeabHOE HANPSKEHUE
B TOYKE A JMHUU CKOJIbKEHUS.

3
[TnotHOCTH TOpPON 3 T/M”.

M1:1000

1 Ucnonb3ys npenenbHbIA Kpyr Mopa Ha pu-
CYHKE, ONPEENIUTh yIeIbHOE CLIETNIEHUE
IIOPO/Ibl, €CIIU YIOJ BHYTPEHHETO TPEHUS
30°. T,

i

2 OnpenenuTs C IOMOIIBIO PUCYHKA
yroJl HaKJIOHa HauOOoJIBLIEro TJIaBHOT'O
HaIpPsDKEHNS K TOPU30HTAIIN B TOUKE A
JIMHUH CKOJIbKEHMUS.

3 Io pe3ynbpTaTam cpesa IByX 00pa3IioB ONPEACIIUTh YTOJ BHYTPEHHETO TPEHUS U
CIIeTIJIEHUE TIOPO/IbL: MEPBBIA 00pa3ell cpe3aH MpU BEpTUKATIBLHOW Harpy3Kke
1 MlIla, ropusontansHoi 1 MIla; BTopoit — coorBeTrcTBeHHO 3 MIla n 2 MITa.

4 TInotHocTs TIOpOA 3 /M°. Y nenbHOe compoTuBJeHue opo B oopasie 2 Mlla.
VYron Buyrpennero Tperus 30°. [Toposl CHIIBHO TPEIIMHOBATHIE: PACCTOSHUE
MEXy TpemmHaMu 15 cm. OnpeaenuTs BBICOTY BEPTUKAILHOTO OOHAKEHHS
nopoa otkoca Bbicotoit 300 m.

5 Onwmcate: a) HOCIE0BATENBHOCTD; 0) YCIOBUS; B) IPUUUHBI Ae(opMaIiu
OTKOCOB B BH/I€ TOKPOBHOTO onoi3Hs. [lath cxemy nedopmanuu.

Howmep

Bonpocsl




BapHaHTa

1 OnpenenuTs yron BHYTPEHHETO TPEHUS THe /-l\
IIOPO/IbI, UCIIONB3Ys IIpeeIbHbINA Kpyr Mopa of // S \\
HA PUCYHKE. Y IEIbHOE CUEIICHUE TTOPOIbI ; /] N\
I MITa [ \

o 1 z 3 4 g, M

2 Omnucarts; a) MOCJIEI0BATENLHOCTD; 0) YCIIOBUS; B) IPUYUHBI JeOopMaIiun
OTKOCOB B BUjIe OOPYILIEHUS CO CTYIIEHYAThIM CABUIOM. J[aTh cxemy
nedopmariuu.

3 OnpenenuTh MpeaeibHO-A0NYCTUMYIO BBICOTY BEPTHKAJILHOTO OTKOCA C
K0 QHUIIEHTOM 3aIaca YCTOMUNBOCTH 2, €CIIM YebHBI Bec mopox 28 kH/M?,
yroJl BHyTpeHHero Tpenus 28°, cuersienue nopos B maccuse 0,28 Mlla.

4 OnpenenuTs rpauYecCKUM CIocoOOM IIUPHUHY IPU3MbI CKOJIBKEHUS B YCTYIIE
BBICOTOU 36 M U € YoM O0TKOca 45°. Y aelbHOE CUEIIEHUE IOPOJ B MaCCUBE
0,06 MIla. Yron Bayrpennero tpenus 30°. IlnotHocTs mopon 3 /™.
[TocTpoeHwst BEITONHATE Ha CXeMe TonepevyHoro ceuenus ycryna 8 M 1:500.

5 IlocTpouts npenensHbIi Kpyr Mopa i1 TOYKH MacCuBa, B KOTOPOU
HauOoJbIIee rnaBHoe HanpsbkeHue 8 MIla, conporusnenue cnsury 3 Mlla.
VYron BHyTpeHHero TpeHus nopoj 30°.




|
1 Ha pucynke nzo0OpaxeHa JIMHHS :\.;/ -0
CKOJIbJKEHUS OTKOCA YCTYIIa /
BbicoTOM 40 M. Omnpenenutsb
yroia BHYTPEHHETO TpPEHUs U
CLEIUJICHUE TTOPOJ YCTYIa, €CIIU UX
ILIOTHOCTB 3 T/M".

M4 400

2 Omnucarts; a) MOCJIE0BATENLHOCTD; 0) YCIIOBUS; B) IPUUYUHBI JeOopMaIiun
OTKOCOB B BHUJIE OIIOJI3HSI M30TPOITHOTO MaccuBa. JlaTh cxemy nedopMarium.

3 B Touke A MaccuBa opoJi 6opTa IeHCTBYET
6okoBoe narienue 0,9 MIla. [TnoTHOCTH TOPO
3 /M’ Omnpenenuth Ko3phuueHT OOKOBOTO
OTIIOpa MOPO/I.

M1 e

4 OnpenenuTh KO3QPUIMEHT 3araca yCTONUYNBOCTH BEPTUKAILHOTO OTKOCA
BbicoTOM 40 M. ([ly1s pacueToB moctpoutsh cxemy M 1:1000 nmonepednoro
CEUEHUS U TUIOCKYIO TIOBEPXHOCTh CKOJIbKEHUS). Y AeNIbHOE CLEIIICHUE ITOPOJ
0,1 MIIa. Yron Baytpennero tpeaus 30°. IlnoTHocTs mopon 3 ™,

5 Onpenenutbh OOKOBOE AaBJIEHUE B MaccHBe MopoJ Ha riryoune 100 m.
[InotHoCcTH MOpPOA 3 /™, Koadduuuent [lyaccona 0,2.

Howmep
BapUaHTa

Bonpocsl




1 [TocTpouTs 3MIOpHI pactpeaeneHus o riiyouHe maccuBa (PUCYHOK):
a) TOPU30HTAITLHBIX HANIPSHKCHHUIA;
0) yIenpbHOTO CIEIUICHHUS,
B) CyMMapHOT0 OOKOBOTO JaBJICHUS.
Ha ocHOBe 3THX IOCTPOEHUH OIPEeNCTUTh
BBICOTY BEPTUKAILHOTO OOHAKEHUS TIOPO/I.
VnenvHoe cuemienue nopoa 3 Mlla.
Vnensnbii Bec 0,03 MH/M3.
Koaddumuent 6okoBoro ormopa 0,3.

2 Onmcatsp; a) MOCJIEeI0BATEIBHOCTD; 0) YCIOBHUS; B) IPUUMHBI AehopMaIim
OTKOCOB B BH/I€ KOHTAKTHOTO OTIOJI3HS IPH MOJIOTOM MaIeHUM KOHTAKTOB. J{aTh
cxeMmy nedopmarmm.

3 B Touke MaccuBa HaubOobIIee ri1aBHoe Hanpsbkenue 6 MIla, HanmeHbIee
4 MIIa. Onpenenuth BEIMUNHY KacaTeJIbHOTO HAIIPSHKEHUS 10 IUIOLIAIKE C
YTJIOM HakJIoHa 45°.

4 PaccuuTaTh BHICOTY BEPTUKAIBHOIO OTKOCA C KO3 (HUIIMEHTOM 3araca
ycToiuuBocTH 2. Y aenbpHbIi Bec mopox 30 KH/M®. Yron BHYTPEHHETO TPEHUS
28°. YnenwsHoe cremienue 0,3 MIla.

5 IlocTpouTh TUHUIO CKOJIBXKEHHS B OTKOCE € yriioM HakJioHa 80°, BeicoTOM 60 M.
VY nensHoe cuerenue nopox 0,2 Mlla. Yron Bayrpennero tpenus 20°.
[InotHocTs Mopox 2,5 /m%. M 1:1000.




10

1 IIpu cnBure ob6pasima mopoAsl C MIomaabo ceaenus 20 oM’ HOpMaJbHas U
KacaTtelibHasi Harpy3ku coctaBuiiv cootBeTcTBeHHO 40 u 30 xr. OnpenenuThb

yJI€IbHOE CLEIUIEHNE TIOPO/JIbl, €CIIM YTOJI BHYTPEHHETO TpeHUs 25°.

2 Onmcatsp; a) MOCIEI0BATEIBHOCTD; 0) YCIOBUS; B) MPHUUMHBI AeopMaIiuu
OTKOCOB B BH/I€ KOHTAKTHOTO OIOJI3HS ITPU KPYTOM IaICHUH KOHTAKTOB. JlaTh
cxemy nedopmaruu.

3 Kakas u3 AByX mopoj uMeeT OOJbIIee COMPOTUBIICHNE CIBUTY B OOPTY ¢
BbIcOTOM OTKOCca 200 m: 1) ynenbHoe criierieHue oopasua 10 MIla, yron
BHYTpeHHero TpeHus 30°, NHTEHCUBHOCTb TPELMHOBATOCTH 4; 2) yJeJIbHOE
cueruienue oopasua 20 MIla, yron BuyrpenHero tpeHusi 30°, ”HTEHCUBHOCTh

TpEIUHOBATOCTH 12.

4 PaccuuTaTh K03 PUIMEHT 3armaca yCTOMYNBOCTH BEPTUKAILHOTO OTKOCA 110
IJIOCKOM TOBEPXHOCTH CKOJIbXkeHUs. BricoTa oTkoca 100 M (cxemy ceueHus
ctpouth B M 1:2000). Y nenpHoe cuerienue mopos 0,2 Mlla. Yron
BHyTpeHHero Tpenus 30°. Y nenbHslil Bec 30 kH/M®,

5 C noMo11bI0 OCTPOEHUS TPaPHUKOB MMACIOPTa IPOYHOCTH MOPOJIBI U
npenenpHoro kpyra Mopa onpeaenuTs BEIMYMHY HanOOJIbILIEro II1aBHOTO
HaIpsDKEHUS B TOUKE MAacCUBA, IIe CONPOTUBJIEHHUE cABUTY paBHO 2 MI]a.
VY nenvHoe cuerienue nopoas! 1 Mlla. Yron Bayrpennero tpenus 30°.

Howmep
BapUaHTa

Bonpocs

11

1 oka3aTh, uTo Kycok mopojibl Maccoit 300 kr OyaeT HaXOQUTHCS B YyCTOMYMBOM
coCTOsTHMM Ha oTKoce 25°. [Inomans onope! kycka 0,5 M2, ClierieHne ero ¢
noBepxHocTh0 oTKoca 0,01 MIIa. Yron BHyTpeHHero tpeHus 30°.

2 Omnucarts; a) MOCJIE0BATENbHOCTD; 0) YCIIOBUS; B) IPUUYUHBI JeopMaiun
OTKOCOB B BUJI€ KOHTAKTHOTO OTIOJI3HS-BBIIaBIMBaHMA. JaTh cxemy

nedopmariiu.

3 OnpenenuTs BICOTY OTKOCA ¢ yriaoMm 80°, HaXOASIIErocs B IpeIeIbHOM
paBHOBecHH. Y AenbHOE cuerienue nopox B maccuse 0,1 MII. Yron
BHyTpeHHero TpeHus 20°. Y nenbHbIil Bec 25 kH/™®,

4 VY nenbHBIN BeC MOPOJ] 0TKOCA, H300pakeH-
HOT'0 Ha pUCYHKE, cocTaBiisieT 30 kH/M.
Ornpenenutsb yeIbHOE CUEIIIIEHUE TOPO
H yTOJI BHYyTPEHHET O TPEHHUS.




5 OnpenenuTs Il TOYKA TOPHOTO MAacCHBa yToJl
HaKJIOHA 3JIEMEHTAapHON IUIOMIA/IKH, [0
KOTOPOU JEHCTBYET KAacaTeIbHOE HANPSIKEHNUE
30 KIla. Hauboubiiee 1 HAMMEHBIIIECE TJIABHBIE
HaIpspKEHUs B 9TOH Touke cooTBeTcTBEHHO cocTaisitoT 70 KIla u 10 Klla.

Tect Nel

VYkazare BEpHBIN OTBET U JaTh pacIn(PpOBKY 0003HAYEHUN B HEM.

1 K mokasarensm MeXaHUYECKHX CBOMCTB IMOPOJT OTHOCUTCS:

a) MOAYJb YIPYIOCTH;

0) yenbHbIN Bec;

2 ConpoTHUBIIEHHE TTOPOJ] CABUTY O0YCIIOBIICHO:

a) cryiaMu OOKOBOTO OTTIOPA;

0) cusiaMu TPEHUS U CHETUICHUS IO
MMOBEPXHOCTH CJ/IBHTQ;

3 KoadduumeHnt 60koBOro ormnopa — 3To:

@) omHouleHue adCoNOMHBIX NONEPEUHBIX
deghopmayuii nopoo K nPoooIbHLIM NPU
0OHOOCHOIUL Hacpy3Ke;

0) OTHOIIICHHE TOPU3OHTATBHBIX
HaTPSHKCHUH B MaCCUBE TTOPOJI K
BEPTUKAJIHHBIM;

B) K09()(DUIIMEHT BHYTPEHHETO TPEHHUS;

r) k03 Punument [lyaccona

B) BEPTUKAJIbHBIM JIaBJICHUEM ITOPOJI;

I') HOPMaJIbHBIMU CHJIAMHU IO TIOBEPXHOCTH
C/BUTA.

B) OTHOILIEHUE BEPTUKAILHBIX HANPSXKEHUI B
MaccHBE MOPOJ K TOPHU3OHTAIbHBIM.




4 KoapdumueHT CTpyKTypHOTO OCHabIeHMS IOPOJ] B MACCUBE — 3TO BEIMYUHA, ONIPEISIISTFOIIIAs
CTCIICHb CHUXKCHUA:
a) yrjia BHyTPEHHEr0 TPEHUS MOPO/I; B) IPOYHOCTH MOPOJI HA PaCTsHKEHHE.

0) yACIBHOTO CIETUICHUS TIOPO/I;

5 Yrosa BHYTPEHHEr0 TPeHHUsI MOPOA — 3TO Yrod:

a) ECTECTBEHHOT'0 OTKOCA; B) MOKa3bIBAIOIINI HallpaBiieHue Aeopmaruu

CBUTA.
0) 1MOJ1 KOTOPBIM OJIHA YacCTh MOPObI

OTHOCHTEJIBHO APYTOM 4YacCTH HaXOAUTCS
B PaBHOBECHUY,;

6 YenpHOE CIETUICHHE ITOPO/I OMPESIASTCS KaK:

a) MpeeTbHOE COMPOTHUBIICHUE 0) npenenbHOE CONPOTUBICHUE PACTSKEHUIO;

Pa3pyLICHUIO HPH «IUCTOM CABUTC, B) MPEIEIHHOE COMPOTUBICHHE CKATHUIO.

7 Cucrema TPCIIMH B MOPOAAX — 3TO COBOKYITHOCTH TCX TPCHIUH, KOTOPLIC HMCIOT Onm3Kue 1o

BEJIMYMHE:
a) azumymuol TUHULU RPOCIUPANUS U Y2Tlbl B) CLICTUIEHUE U YTOJI BHYTPEHHETO TPEHMUSI
naoenusi; 3aMOJIHUTENS TPELIHH.

0) cueruieHrue U yroj BHyTPEHHET0 TPEHUs
10 TOBEPXHOCTSIM TPEILUH;

8 Koagpunuent Ilyaccona ropHbIX MOpoj — 3TO:

a) OTHOILUEHUE OTHOCUTENBHBIX NPOI0JIBHOM B) OTHOIIEHUE a0COTIOTHBIX MONEPEYHOM U
U TIoTIepeyHoil nedopmarinii; MIPOJOIBLHON e opMaruii;

0) OTHOIIIEHHE OTHOCUTENBHBIX MOTIEPEYHON I') OTHOIIEHHE aOCOIOTHBIX MPOJIOIBHOM U
U TIPOJIOJILHOM J1ehopMariuii; nornepeyHoi aedopMariui.

9 VaenpHOE cuenIeHne Nopoja — 3TO OKa3aTelb:
a) neopMarMOHHBIX CBOWCTB; B) MEXaHUYECKUX CBOMCTB;

0) pEOJIOTHYECKUX CBOMCTB; ) pU3NIECKUX CBOWCTB.

Kuarou k Tectam Ne 1




Homep HOM(C)EBBGGT[;HOI‘O Pacumgposka 0603HaueHHit B hopMyIie

BOIIpOCA
1 B
2 0
3 0
4 0
5 0
6 a
7 a
8 0
9 B

Tecr Ne2

VYka3arh BEepHBIN OTBET U AaTh pacIu(PpoBKY 0003HAUYCHUI B HEM.

1 BepTukanbHOE 1aBI€HHE B MACCUBE TOPOL (cy ):

|
©
>
s

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

1
I

2
>
@
5
N

=

6) oy = y-h; r) oy

2 HanpasieHure IomaaoK CIBUTa B IPUOTKOCHOM MacCHBE TIOPOJI OTIPEICICHO YoM O :

a) ®=45+¢@/2 10 OTHOLICHHUIO K B) ® =45—¢/2 10 OTHOWIECHHUIO K

BCpTHKaHBHOﬁ IIIIOCKOCTH, HaIrpaBJICHHUIO JeficTBUS HaKOOJIBIIEro

TJIABHOTO HAIPSDKEHHS;
0) ® =45— /2 10 OTHONIICHUIO K

TOPU30HTAILHOM IIOCKOCTH; r) ® =45+ @/210 OTHOIIEHHIO K
HaNpaBJIeHHIO HAMMEHBIIETO TIIABHOIO
HaNpsOKEHHS.

3 Haubonee BeposiTHASI TIOBEPXHOCTH CKOJBKECHUS B TPUOTKOCHOM MacCUBE TIOPOJI — 3TO

MMOBEPXHOCTb, 10 KOTOPOM:

a) IEHCTBYIOT MaKCHUMaJIbHbIE KacaTeJabHble B) OTHOIIEHHUE CYMMbI CHJI TPEHUS U CLETIIICHUS
HaAIPSDKEHUS; K CyMMe€ KacaTeJIbHBIX CHJI SIBISIETCS

MUHHUMAJIbHBIM;
0) OTHOIIICHHE CYMMBI KacaTeJIbHBIX CHII K




CYMMC CUJI TPEHUA U CUCIVICHUA F) OTHOIICHHUEC CYMMBbI CUJI TPEHUA U CLHCIITICHUSA
ABIACTCA MUHHUMAaJIbHBIM, K CYMMC KaCaTCJIbHBIX CHUJI SABJIACTCA
MaKCHMaJIbHBIM.

4 YcmoBueMm PaBHOBECHS CBA3ZHBIX IOPOA B IIPHUOTKOCHOM MAaCCUBE SABJIACTCA:

a) paBEHCTBO yIJla OTKOCA YTy B) PaBEHCTBO KACATEIbHBIX HAMPSIKEHUM
BHYTPEHHETO TPEHUS IIOPOL; COIIPOTUBJICHUIO IIOPOJ CABUTY.

6) PaBEHCTBO BBICOTHI OTKOCA BEICOTE
BCPTHKAJILHOI'O OOHaKEeHUS opona;

5 Kacarenbabie HamnpsbkeHus (T ), JEHCTBYIOIIME IO HamOoJiee BEPOSITHOM MOBEPXHOCTH
CKOJIbKEHUS OTIPECIISIOTCS:

B) T

N =

a) T

.y-h-tgo: y-h-cos®B;
1

F) T = '(61_0-2)'Sin2®,

N |

6) T

-y-h-sin2p;

6 IIpenenbHas BeicOTa BepTHKaIBHOTO O0TKOCa (Hgy ) onpenensercs:

a) Hgg =§-ct9(45° +¥3) B) Hyy = ﬁ-ctg(45° + 9
Y 2 C 2

2C

2
o r) Hgp =Ey-ctg(45° -g) .
0) Hgy =_Y -ctg(45 _E) ;

7 BokoBoe /aBiieHHE B MacCHBe MOPoJ (O, ):

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

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

8 «HacnopT IMPOYHOCTU» IMOPOABI — OTOT Fpa(i)I/IK 3aBHUCUMOCTH:

a) KacaTeJIbHBIX HAMPSHKEHHUH OT BEJIMYMHBI  B) KacaTeNIbHBIX HAMPsDKEHUHN OT yIiia HaKJIOHA
HOPMAJTbHBIX HAIPSHKCHUN; IJIOIIAIOK CABHUTA.

0) MEeXTy HAMPSDKSHUSIMU U 1epOopMaliisiMHu;



9 Kpyr Mopa — 310 rpauk 3aBUCUMOCTH KacaTeJIbHBIX 1 HOPMAJIbHBIX HAPSKCHUH:
a) OT yrJja CABUTa MOPO/I;

0) OT BEpTUKAJILHOTO JIABJICHUS;

B) OT yIJla HaKJIOHa HAIIPSHKEHHBIX IJI0LIA/I0K.

Kirou x Tectam No2

Howmep Howmep BepHoOro .
Pacmmdposka o603HaueHuii B popmyie
BOTIpOCa oTBETa

1 5 y - yIelbHBIN Bec mopox; h—rayOuHa 3aneranust pacueTHOM
TOYKHU

2 B @ - YroJl BHYTPEHHEI 0 TPEHHUS [10POJ

3 B

4 B
y - yIelbHBIN Bec mopox; h—rayOuHa 3aneranusi pacueTHOM
TOYKH,

5 0
B - yroj HakJIOHa IOBEPXHOCTHU CKOJIbKEHHS B PaCUETHOM
TOUKE
C - yIenbHOE CLEIUIEHHE NIOPOJ, Y - YACIBHBIN BEC IOPOJ;

6 0
@ - YroJ BHYTPEHHET0 TPEHUs MOpoJ
9 - koo pumrenT GoKOBOTO OTIIOPA; Y - YACTBHBIN BEC

7 0 noponxu;
h - rnyOuHa 3ayieranust pac4eTHOW TOUKHU

8 a

9 B

IIpunioxenne 2

OuneHoYHBIE CpeCTBA A5 NPOBEICHUs] POMEKYTOYHOM aTTecTaluu

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] M OLIEHOYHbIE CPeACTBA ISl POBedeHHs

NPOMEKYTOYHOM aTTeCTALMH:




Kon WNupukarop
VH]JMKATOP JOCTHKECHHUS OneHouHbIe CpPEACTBA
a KOMITMTCHIIUU
OIIK-6

Cnocoben IMPUMCHATH MCTO/Ibl AHAJIM3a U 3HAHUA 3aKOHOMepHOCT€I>'I IMOBCACHUS U YIIPABJICHUA

CBOWCTBAaMH FOPHBIX MTOPOJ] M COCTOSTHUEM MAaCCHBA B MPOLIECCax H00bIUU U MepepadoTKu

TBCPABIX ITOJIC3HBIX UCKOIIACMbIX, d TAKKEC IIPHU CTPOUTCIILCTBE U SKCILTyaTalluH IMOA3CMHBIX

00BEKTOB
OIIK-6.1 CucremaTuzupyer Ilepeuenv mem u 3a0anuil 013 nOO20MOBKU K
METO/IBI 3auemy:
MpeIeIbHOTO
HATPIKCHHOTO 1. F'opHoe naBneHue.
COCTOSIHHSI

MacCUBa F'OPHBIX
opox

2. Mexanuueckue cBoiicTa nopoa. CrocoObl ux
OIIpEICICHUSI.

3. IlonsiTue 00 y1eIbHOM CLEIUIEHUH U METOZaX €ro
OIIpEeICTICHUSI.

4. Ypasuenue KyrnoHna u ero rpaguueckast HHTepIpeTarusl.
5. ITacnopT NpOYHOCTH TOPHBIX MOPOA.
6. [IpoyHOoCTE IOPOJ B MacCCHBE.

7. OCHOBHBIE MTAPaMETPhl CUCTEM TPEIHH TOPHOT'O MAacCHBa
U CIIOCO0 UX ONpeAeIeHHUS.

8. Ympyrue cBoiicTBa mopo.
9. KomnpeccrnoHHBIE CBOMCTBA TOPOJ.

10. O6beMHOE HAMPSKEHHOE COCTOSIHUE HETPOHYTOTO
MaccHBa.

11. Onpenenenne HanpaBiIeHUI U BETUYUH HAIPSYKEHUH,
JEMCTBYIOIMX HAa HAKJIOHHOM IUIOIIAJKE B TOUKE
MaccHuBa.

12. CpoiictBa kpyra Mopa.

13. Onpenenenne KacaTelIbHOIO U HOPMAJIBHOTO
HaIpsDKEHUN HAKJIOHHOM IUIOIIAIKYU B 3aJaHHOM TOUYKE
MaccuBa C IIOMOLIbI0 Kpyra Mopa.

14. IlocTpoenue npenensHoro kpyra Mopa aiis 3a1aHHOM
TOYKH MAacCHBA MPHU U3BECTHBIX (PU3UKO-MEXaHUUECKUX




Kon
WHJIUKATOP
a

WNHupukarop
JOCTHKECHHUS
KOMIIUTCHIIVH

OueHouHble CpeCTBA

CBOMCTBaX mopon.

15. HanpaBnenus HauOOBIINX TIIaBHBIX HANPSHKEHUH B
IpUOOPTOBOM MacCHUBE U UX POJIb B OIPEIEICHUN
HarpasJieHU aedopMariiii CaBura.

16. CymHOCTb U CTIOCOOBI OIIPEIeNICHHS BHICOTHI
BEPTUKAIFHOTO OOHAKEHHS IOPOA U 001aCTH
pacTATMBAIOIINX HANIPSHKCHUI B IPUOOPTOBOM MaCCHBE.

17. Teopernueckue NOJI0KEHUS, UCTIONb3yEMbIE ITPU
MIOCTPOEHUH HanboJiee BEpOATHON JIMHUU CKOJIbKEHHS B
OTKOCaX.

18. I'padmueckuii ciocoO onpeneneHus IUPUHBI
TUTOIIA/IKU TIPH3MBI CKOJIBKEHHS.

19. IlocTpoenue HanboIiee BEPOATHON JTMHUM CKOJIbKEHHUS.
BapuanTsl noctpoeHus.

20. Onpenenenrne MEXaHUYECKUX CBOMCTB IIOPOJT
MPUOTKOCHOTO MACCHBA MO H3BECTHOMY ITOJIOKEHHIO
MIOBEPXHOCTHU CKOJIbKEHUS.

21. IlocTpoeHue MI0CKOi MOBEPXHOCTH CKOJIbKEHUS
BEPTUKAJIBHBIX OTKOCOB.

22. Cunbl, 1eWCTBYIONINE Ha TOBEPXHOCTU CKOJIbKEHUSI.
23. YcnoBue npeaenbHOro paBHOBECHS TIOPOLL.

24. Tlonstue o ko3P duureHTe 3amnaca yCTOMUUBOCTH, €T0
HOpPMAaTHBHbIE 3HAYCHUSI.

25. Ilonsarue o kodduiMenTe 3amnaca yCTOMUUBOCTH U
METOJIaX €ro pacuera.

26. Onpeenenrie BbICOThI BEPTUKAIBLHOTO OTKOCA €
3a/IaHHBIM 3a1aCOM YCTOMYHMBOCTH.

27. Meton ®uUCEHKO ONpeeTeHUs] yriia UIN BBICOTHI OTKOCE
C 3aIaHHOM YCTOMYHMBOCTBIO.

28. XapakTep 3aBUCUMOCTH MEK]1y BBICOTON U yIiIOM
OTKOCA.

29. Pacuer ko3¢ durmenTa 3amaca yCTOMYMBOCTH METOA0OM




Kon
WHJIUKATOP
a

Nunuxarop
JOCTIDKEHUS
KOMITUTEHIINH

OueHouHble CpeCTBA

anre6pa1/1quKoro CJIOKCHUSA CHII.

30. Pacuet ko3 durmenra 3amaca ycTOHIMBOCTH METOIOM
KacaTeJIbHBIX HATPSHKECHHIA

31. Ycpennenue pu3NKO-MeXaHUIECKUX CBOMCTB MOPO/I.

Tect Nol
VYka3zaTb BepHBI OTBET U JaTh paciinu(poBKy

0003HaYeHHIl B HEM.

1 K mokazarensmM MeXaHU4eCKHX CBOWCTB IMOPO/T
OTHOCHUTCH:

a) MOAYJb YIPYrOCTH;  B) Kod(hduumeHt
. BHYTPCHHETO TPEHUSI,
0) ylenbHbIN BeC;

r) koo uuuent [lyaccona

2 ConpoTHBIIEHHE TTOPO/] CABUTY O0YCIIOBIICHO:

a) cuiiaMu 0OKOBOTO B) BEPTUKAJIBHBIM
0TIIOPA; JIaBJICHUEM IIOPOJ;
0) cuiiaMu TpeHus U ') HOpMaJIbHBIMU CHJIaMU
CLIETIJIEHUS 10 10 TIOBEPXHOCTH
MTOBEPXHOCTHU C/ABUTA; C/BUTA.

3 Koa¢pdunrent 60koBOro otmnopa — 3To:

a) omHoweHue B) OTHOIIIEHUE
abconommbIx BEPTHUKAIbHBIX
nonepeuHvIx HaTPSOHKCHUN B
oeopmayuti nopoo K MacCHBE MOPOJI K
NPOOOILHBIM NPU TOPH30HTATEHBIM.

O0OHOOCHOU Ha2py3Ke;
0) OTHOIIICHHE
TOPU30HTAJIbHBIX
HaIpsDKEHUN B
MaccHuBe MOpoJI K
BEPTUKAIbHBIM;

4 KoapdumueHt cTpykTypHOTO OCIabaeHus MOPO] B MacCHl
— 3TO BEJIMYUHA, ONIPEIENISIONIAst CTENCHh CHIDKESHUSI:
a) yrjia BHyTPEHHETO B) IPOYHOCTH NOPOJ HA




Kon Nunuxarop
WHJIUKATOP OCTHIKEHUSI OueHouHbI€ CpeACTBA
a KOMITUTEHI[UHA

TPCHUS ITIOPOI; PaCTAKCHUC.

0) yIenbpHOTO
CICTIICHHS TTOPO/T;

5 YroJ BHYTpEHHETO TPEHUS TIOPOJ — ITO YT OJI:

a) €CTECTBEHHOTO B) MIOKa3bIBAIOIIHIA

0TKOCa; HaIrpaBJIcHUE

neGopMalnu CIBUTA.

0) 1o KOTOPBIM OJTHA

9acTh MTOPOJIBI

OTHOCHTEIJIBHO

JIpYyrou 4acTu

HAXOJIUTCS B

PaBHOBECHH;

6 YenbHOE CLEMICHUE TOPOJ ONPEaeNsIeTcs KaK:

a) MpeeTbHOe 0) mpenenbpHOE
CONPOTHUBIICHHE COIIPOTUBJICHUC
PA3PYIIEHHTO TIPH PacTSIKECHUIO;
«YHUCTOM CIIBUTEY; B) MpeJeIbHOC

COIIPOTUBJICHUEC CIKATULO.

7 CucreMa TpelrH B OPOJIax — 3TO COBOKYIMHOCTh TE€X
TPEIINH, KOTOPhIE UMEIOT OJIM3KHE TT0 BETHYNHE:

@) azumymol TUHUL B) CUEIUICHUE U Yol
NPOCMUPAHUSL U YeTbl BHYTPEHHETO TPEHUS
naoenus; 3aMOTHUTENS TPEIIHH.

0) cleruIeHne u yroi
BHYTPEHHETO TPCHUS
10 TIOBEPXHOCTSAM
TPELLHH;

8 Koappunment ITyaccona ropHbIX mopoj — 3T0:

a) OTHOIICHUE B) OTHOILICHHE
OTHOCHUTEJIBHBIX abCOIOTHBIX
IIPOJIOJIBHOU U MIONIEPEYHOU U

[IOIIEPEYHON MIPOJOIBHOMN




Kon
WHJIUKATOP
a

Nunuxarop
JOCTIDKEHUS
KOMITUTEHIINH

OueHouHble CpeCTBA

nedopmaruii; nedopmanuii;
0) oTHOILIEHHE I') OTHOLIEHHE
OTHOCHUTEIIbHBIX a0COIOTHBIX
MOINEepPEYHON U MPOJIOJIBHON U
MPOAOJIbHOM MOINEepeyHON
nedopmaruii; nedhopmarui.

9 VnienpHOE CLEIUICHNE TOPO]] — 3TO TIOKA3aTEeIb:

a) nehopMaImOHHBIX B) MEXaHUYICCKUX
CBOMCTB; CBOMCTB;
0) peosoruuecKux r) pU3N4ECKUX CBOMCTB.
CBOMCTB;
Tect Ne2

VYka3aTb BEpHBIM OTBET U JaTh paclIn(PpoBKY
0003HAYECHUH B HEM.

1BeprukanbHOe JaBIeHHE B MACCHBE IOPOJ ( Oy ):

a) oy = B) Oy

[
va)
<
5

y-h-coszﬁ; 1 ]
r) Oy = E-y-h-stB;

6) oy = v-h;

2 HampaBiieHue 100K CABUATa B MPHUOTKOCHOM MacCHBE
MOPOJI OTIpeiesieHo yriiom O :

a) ®=45+¢/2 1o B) ®=45-¢/2 mo

OTHOILICHHUIO K OTHOILIEHHUIO K
BEPTUKAIBHON HaITpaBJICHUIO JENCTBUS
IIJIOCKOCTH; HanOOJIBIIEr0 TTIABHOTO

HaIPSDKEHUS;

0) ®=45—-¢/2 no
OTHOILIEHHIO K r) ®=45+¢/2mo
TOPU30HTAIBHOMN OTHOILLIEHUIO K

HaIIPaBJICHUIO




Kon
WHJIUKATOP
a

Nunuxarop
JOCTIDKEHUS
KOMITUTEHIINH

OueHouHble CpeCTBA

IIJIOCKOCTH, HaAaMMCHBIICIO I''TaBHOT'O
HAIIPsoKCHUA.

3 Haubonee BeposiTHasi IOBEPXHOCTh CKOJILKECHHUSI B
MPUOTKOCHOM MacCHBE MOPOJ] — 3TO MOBEPXHOCTb, 110
KOTOpOM:

a) IeUCTBYIOT B) OTHOILEHUE CYMMBI CHJI
MaKCHUMaJbHbIE TPEHUS U CLEIUICHUS K
KacaTelbHbIe CyMMe€ KacaTelbHbIX
HATPSDKEHUS; CHUI SIBIISICTCS

MUHUMAJbHBIM;

0) OTHOIIEHHE CyMMBI
KacaTelbHBIX CHUIT K ') OTHOIIIEHUE CyMMBbI CHJI
CyMMe€ CUJI TPEHHUS U TPEHUSI U CLEIUICHUS K
CLECTUICHUS SBIISETCS CyMMe€ KacaTelbHbIX
MUHHMAJIbHBIM; CHUI SIBJISIETCS

MaKCHUMAaJIbHBIM.

4 Ycinopuem paBHOBECHS CBA3HBIX IOPOA B IPUOTKOCHOM
MAaCCHUBC SABJIACTCA:

a) paBEHCTBO yriia B) PaBEHCTBO
OTKOCa yIi1y KaCaTCJIbHbIX
BHYTPEHHETO TPEHHUS HaNpSKCHIN
. COIIPOTHUBIIEHUIO IOPOJ
TIOPOJT;
CIIBUTY.

0) paBEeHCTBO BBICOTHI
OTKOCa BBICOTE
BepTI/IKaJ'II)HOFO
0OHaXKEHMSI TIOPO/T,

5 KacarenbHble HanpsHKeHUS (T ), ASHCTBYIOIHE 110
HanOoJee BEpOSITHON TOBEPXHOCTHU CKOJIBKEHHS

OTIPEIEIISIOTCS:

a) T = 1-'Y'h-tg(p; 8) T = y-h-cos?p;
2 r) T =

6) T = %'(61_0-2)‘8"12@,




Kon
WHJIUKATOP
a

Nunuxarop
JOCTIDKEHUS
KOMITUTEHIINH

OueHouHble CpeCTBA

1
—-v-h-sin2p3;
27 B

6 IIpenenbHast BEICOTa BEpTHKAIBHOTO 0TKOCa (Hgq )

OIIpeIeIAeTCSE:
a) B)
Hg = 2, ctg(45° +-1 Ho = ZEY -ctg(45° + g)
Y Lo
: 5
2 20 Hgo = 2_cy -ctg(45° — g)

Y .

7 BokoBoe jaBiieHHe B MaccHBe MOpox (O ):

a) oy =v-h; B) 6, =7-h-cos?p;

0) ox =9-y-h; r) o, =y-h-cos?@.

8 «Ilacmiopt MpoYHOCTH» MOPOABI — 3TOT rpaduk
3aBUCUMOCTH:

a) KacaTeJIbHbIX B) KacaTelbHbIX
HaMpsHKEHUN OT HanpsHKEHUW OT yria
BEJIMYMHBI HOPMAJIBHBIX HAKJIOHA TIJIOIIAI0K
HaIMpsHKeHUH; CIBHTA.

0) MeXTy HANPsHKEHUSIMHU
U aedopManusImMu;

9 Kpyr Mopa — 310 rpaduk 3aBUCHMOCTH KacaTeIbHbIX U
HOPMAaJIbHBIX HAIIPSKCHUN:

a) OT yrjia cABUra B) OT yIJIa HAKJIOHA
IOpOJ; HaIpsKEHHBIX
TJIOILAJTOK.

0) OT BEpTUKAIBHOTO




Kon HNuaukarop
WHAKATOP JOCTUKCHHUS OrneHOYHBIC CPEICTBA
a KOMITUTEHIINH
JaBJICHUS,
OIIK-6.2 Bmaneer Padora Nel
WHKEHEPHBIMU U Bapuanm Nel
rexHonornueckum | 1 Onpenenuts koaduiment 60KoBOro pacrnopa mnoposl,

U METOJIaMH
yIpaBiIeHUS
reOMEXaHUYECKUM
U IIPOLIECCAMH.

€CJIM B TOYKE
HETPOHYTOI'0 MacCHBa BEPTUKAIbHOE HanpsbkeHue 20
MIIa, ropu3oHTaIBHOE

5 MlITa.

2 OnpenenuThb yaenbHbIN Bec OO bl 00pa3iia KyOnieckon
dopMeI ¢ pazmepamu 5x5x5 cm. Macca o6pasma 0,375 kr.

3 Cpe3 o6paziia nopojbl ¢ HOMEPEYHBIM CEYEHUEM
IUIOMAABIO 25 M’ IIPOM30IIET OT PHIIOKEHHOM
kacarenbHOM cwibl 112500 H. Onpenenuts Benuuuny
YZEIBHOTO CLUEIIEHUS (IIPU YUCTOM CABUTE).

4 ComnpotusiieHue cBUry nopoasl cocrasiser 5 Mlla nmpu
HOpPMaJIbHOM JaBJIEHUU 6

1 Ucnionb3ys npenenbHblid Kpyr Mopa Ha pu-
CYHKE, OIIPEJEIIUTD yIEIbHOE CLEIUICHNE
ITOPOJIBL, €CIIU YIOJl BHYTPEHHETO TPEHUS

30°. T M R
i ZerTaS
s 4 \
8 R 8 e
g L Yy Ve?

2 OnpenenuTs C IOMOIIBIO PUCYHKA
yroJI HaKJIOHa
HauOOJIBIIEro TJIaBHOTO
HaNpsDKEHUs K
TOPU30HTAIIN B TOUKE A
JIMHUH CKOJIbKEHHUS.

3 Ilo pe3ynbTaram cpesa IByX 00paslioB ONpPEAeTUTh Yol
BHYTPEHHETO TPEHUS U CLEMICHUE TOPObI: NEPBBIN
oOpaszell cpe3aH Ipu BEPTUKATBHOM Harpy3ke




Kon
WHJIUKATOP
a

HNupuxatop
JOCTHKECHHUS
KOMIIUTCHIIVH

OueHouHble CpeCTBA

1 Mlla, ropuzontansuoii 1 Mlla; BTopoii —
cootBercTBeHHO 3 MIla u 2 MIla.

4 ITnoTHOCTH TIOPOJ 3 ™. VY ienbHO€E CONPOTUBIICHUE
nopoz B oopasue 2 MIla. Yron BuyrpenHero tpenus 30°.
[Toponb! CUIIBHO TPEIIMHOBATBIE: PACCTOSIHUE MEKIY
TpemuHamu 15 cm. OnpenenuTs BHICOTY BEPTUKAIBLHOTO
oOHa)xeHHs TOpoJ] oTKoca BbIcOTOM 300 M.

5 Onucats: a) NOCIeA0BaTENbHOCTD; 0) YCIOBUS; B)
MPUYHUHEI IeOpMaIK OTKOCOB B BH/I€ TIOKPOBHOTO
omnom3Hs. Jath cxemy nepopmarum.

Bapuanm Ne7

1 Onpenenuts yroa T /_l\l\
BHYTPEHHETO TPCHUS of // <
IIOPO/Ibl, UCIIOJIB3YS ; _/ N
IpeaesbHbIA Kpyr Mopa / \
Ha PUCYHKE. Y IeIbHOE e 1z 3 4 g M

CIETUICHHE TTOPOJIbI
1 MIla

2 Omnucatsp; a) MOCIEI0BaTENIbHOCTD; 0) YCIOBUS; B)
MPUYUHBI Ie()OPMAITUU OTKOCOB B BHJIC OOPYIIICHUS CO
CTyIIEHYaThIM CIBHTOM. JlaTh cxemy JedopMariiu.

3 OnpenenuTs npeneabHO-10yCTUMYO BBICOTY
BEPTUKAIBHOTO OTKOCA ¢ KodhpHmmeHTom 3amnaca
YCTOMYMBOCTH 2, €CIIU YACIbHBIN BeC mopox 28 KH/Ms,
YToJ BHYTPEHHETO TpeHus 28°, cuersieHue nopo B
maccuse 0,28 MllIa.

4 OnpenenuTs TpadUIecKUM CIIOCOOOM IIUPHHY MPU3MBI
CKOJIbXKEHUS B YCTYII€ BBICOTOM 36 M U C yIJIOM OTKOCa
45°. Y nenpHoOe crieruieHue mopoa B maccure 0,06 MITa.
VYron Buyrpennero tpenus 30°. [TnoraocTs nopon 3 /M.
[TocTpoeHust BHIMONMHATH HA CXEME MOMEPEYHOT0 CEUEHUS
ycryna B M 1:500.

5 IlocTpouts npenenbHbld Kpyr Mopa i1 TOYKH MacCuBa,




Kon
WHJIUKATOP
a

WNHupukarop
JOCTHKECHHUS
KOMIIUTCHIIVH

OueHouHble CpeCTBA

B KOTOpO Hanbosblee riiaBHoe Hanpspokenue 8 Mlla,
conpotuBieHue capury 3 Mlla. Yron BHyTpeHHEro TpeHus
nopoxa 30°.

Bapuanm No§

1 Ha pucynke nzo0paxeHa JHHUS
CKOJIbJKEHHUSI OTKOCa yCTyTa
BbicoTOM 40 M. OnipenenuTb
Yrojd BHYTPEHHETO TpPEHUs U
CLIETIJICHUE TIOPOJ] YCTYTa, €CJIU UX TUIOTHOCTH 3 /™.

2 Onucarsp; a) OCJIE0BATENbHOCTD; 0) YCIOBUS; B)
IPUYUHBI JeOpMallui OTKOCOB B BUJIE€ ONOI3HS
M30TPOIHOTO MaccuBa. JlaTh cxemy nedopMarim.

3 B Touke A maccuBa opo/1
Oopra neficTByeT
6okoBoe nasienue 0,9
MlITa. [TnotHocTh HOpOS 3
/M°. OnpesennTs KodpGHIMEeHT GOKOBOTO OTIOpPa

HOPO/I.

4 OnpenenuTh K03 GUIMEHT 3anaca yCTOWIMBOCTH
BEPTUKAJIBHOTO 0TKOCa BbIcOTOM 40 M. ([ln1s1 pacueTos
noctpouth cxemy M 1:1000 monepeyHoro ceueHus u
IJIOCKYIO TOBEPXHOCTh CKOJIbKEHUS ). Y IeIbHOE
cuerenue nopox 0,1 MIla. Yros BHyTpeHHEro TpeHus
30°. TIoTHOCTB OO 3 T/M°,

5 Onpenenutbh OOKOBOE AaBJIEHNE B MacCHBE MOPOJ] Ha
riyoune 100 m. [InotHOCTH TIOpOA 3 /™, Koadpduunent
Ilyaccona 0,2.

Bapuanm Ne9

1 Ilpu caBure obpasma mopoibl ¢ MIomaabo ceueHus 20
om? HOpMaJIbHAs M KacaTelbHasi Harpy3Ku COCTaBUIIH




Kon
WHJIUKATOP
a

Nunuxarop
JOCTIDKEHUS
KOMITUTEHIINH

OueHouHble CpeCTBA

cootBeTrcTBeHHO 40 1 30 kr. Onpenenurs yaeabHoe
CLICTVICHUE TTOPO/Ibl, €CIIU YTOJ BHYTPEHHErO TpeHus 25°.

2 Onucatsp; a) MOCIE0BATENHHOCTD; 0) YCIIOBUS; B)
NPUYHHBI IeOPMALIUU OTKOCOB B BUJI€ KOHTAKTHOTO
OTIOJI3HS TIPH KPYTOM TaJICHUU KOHTAKTOB. [laTh cxemy

nedopMaruu.

3 Kakas u3 AByx nopoj umeet 0OJbIlee COMPOTHBICHNE
cABUTY B 00pTy ¢ BbicoTOM oTKOca 200 M: 1) ynenabHOe
cuerierne oopasma 10 MIla, yrosi BHyTpeHHEro TpeHHs
30°, MHTEHCUBHOCTDH TPELIUHOBATOCTH 4; 2) ylenbHOe
cueruienue oopasua 20 MIla, yron BHyTpeHHETo TpeHUs
30°, ”HTEHCUBHOCTH TPEUTUHOBATOCTH 12.

4 PaccunTaTh KO UIMEHT 3amaca yCTOWIMBOCTH
BEPTUKAJIBHOI'O OTKOCA IO MJIOCKON OBEPXHOCTU
ckonpxeHus. Boicota otkoca 100 M (cxemy cedeHust
ctpoutb B M 1:2000). Y nenpHoe cueruienne nmopos 0,2
MlIla. Yron Bayrpennero tpenus 30°. ¥V nenpHslii Bec 30
kH/M,

5 C nmoMo111pto NOCTPOeHUs IpaUKOB MacnopTa NPOUYHOCTH
MIOPO/BI U NPEAEIBHOr0 Kpyra Mopa onpelenuTh BENTUUUHY
HauOOJIBIIETO TJIABHOI'O HANPSHKEHUS B TOUKE MacCUBa, IJe
compoTuBiieHre caBury pasHo 2 MIla. Y genpHoe

cueruienue nopoast 1 MIla. Yron Buyrpensnero tpenus 30°.

Bapuanm Nel(

1 JlokazaTk, 9TO Kycok moposl Maccoi 300 kr OyaeT
HaXOJUTHCSI B YCTOWYMBOM COCTOSIHUU Ha OTKoce 25°.
[Tnomanp onopst kycka 0,5 M2, CLeTUIeHHE ero ¢
noBepxHocThio oTkoca 0,01 MIla. Yron BHyTpeHHero
Tpenust 30°.

2 Onucartsp; a) MOCJIEI0BaTENIbHOCTD; 0) YCIOBUS; B)
IMPUYUHBI )Ie(i)OpMaHI/II/I OTKOCOB B BHJI€ KOHTaKTHOI'O
OTON3HA-BbIaBuBanHus. [late cxemy nedopmanmn.

3 OnpenenuTh BBICOTY OTKOCa ¢ yriioM 80°, HaXOsIIerocs
B IIPEICIIBHOM PAaBHOBECHH. Y IEITHHOE CIIETICHUE TTOPOJT




Kon
WHJIUKATOP
a

HNuaukarop
JIOCTHUKEHUS
KOMITUTEHIIUN

OueHouHble CpeCTBA

B Maccuse 0,1 MII. Yron BHyTpennero tpenus 20°.
V nenbrbiii Bec 25 kH/MS,

4 Y nenbHbBIN BEC TOPO/T
OTKOCa, H300paXKeH-
HOTO Ha PHCYHKE,
cocrasnsier 30 kH/M®,

Onpenenurts yieabHOE CLHEIUIEHUE OPOJL
Y Yrojl BHyTPEHHETO TPEHUS.

5 Onpenenutsb sl TOYKH TOPHOTO MAacCHBA YroJl HAKJIOHA
3JI€MEHTapHOM IJIOIIAKH, 10 KOTOPOH AeMCTBYET
kacarenpHOe Hanpspkenue 30 Klla. Haubomnbiiee
HaWMEHBIIIEE ITaBHBIC HAMPSKEHUS B 3TOM TOUKE
cootBeTcTBeHHO cocTaBistioT 70 KIla m 10 Klla.

Padora Nel
Bapuanm Nel
1 Onpenenuth K03 PUIMEHT GOKOBOTO pacmopa

MIOPOJIbI, €CIIN B TOUKE
HETPOHYTOI'0 MAacCHBA BEPTUKAJIbHOE HAIPSKEHUE
20 MlIla, ropuzoHTanbHOE

5 MITa.

2 OmnpenenuTh yAebHbIN Bec TOpoabl oOpasia
KyOuueckoit popmsl ¢ pazmepamu 5x5x5 cM. Macca
obpasma 0,375 xr.

3 Cpe3 o6pasiia mopoabl ¢ MONEPEeYHbIM CEUSHUEM
IR0 25 cM? MIPOU3O0IIIEN OT MPHUIIOKEHHOM
kacarenbHOM cuibl 112500 H. Onpenenuts
BEJIMYMHY YACIBHOTO CIEIICHHUS (MIPU YUCTOM
CIIBUTE).

4 ConpoTHBIICHHE CIBUTY MOPOIbI cocTaBisier S Mlla
Npy HOpMaJibHOM JiaBieHun 6 MlIla. Y nenbHoe




cueruienre noposl 2 MIla. Onpenenutsb
rpaduyuecku (C MOMOIIBIO MACMOPTa IPOIHOCTH )
yroJl BHYTPEHHET O TPEHUSI.

5 ITo Tomy e macnopry NPOYHOCTH (IIYHKT 4)
OINPEAEIINTh HANPSYKEHUE TPEHUS IPU HOPMAIbHOM
nasienuu 4 MIla.

6 N300pa3uth Ha cTepeorpamMmme IIOCKOCTh TPEUIUHBI C
azumyTtoM npoctupanus 140° u yriom nagenus 30°.

7 J11s KaKoM LIeJIA UCIIONIb3YETCs
CTepeorpaMMaTpeLMHOBATOCTH ?

Bapuanm No2
1 OnpenenuTh BEpPTUKAJILHOE JaBJICHUE B MACCUBE Ha

ray6une 200 M. IhoTHOCTS TI0pOx 2,5 T/M°.

2 YeMm oriiMuaeTcst yaelbHBINA BEC MOPOJIBI OT €
ILJTOTHOCTH ?

3 HasBarb Bua nedopmaiuu u aath ee

OMMpCACIICHUE 110 CXEME MPUITOKCHUA

IIpEAEIIBHON HAarpy3Ku [T1
(CM. pUCYHOK). o

4 ﬂaTB OIMPEACIICHUC COIIPOTUBJICHUS CABUTY U
BCJIMYHHBI YACIBHOT'O CHCTIIICHUA.

5 N300pa3uTh Ha cTepeorpaMme MIOCKOCTh TPEIIMHBI C
a3uMyTOM JIMHUY TipocTtupanust 10° u yriom nageHus
70°.

6 Jlns1 xaKkoil 1esn UCIonb3yeTcs AuarpaMmma
TpemnHOBaTOCTH ? OCHOBHBIE NTapaMeTPhI
JarpaMMmBbl.

7 Kak onpenenuTs yAenbHOE CLEIICHHE MTOPOJ B
Maccuse ?

Bapuanm Ne3
1 JlaTh moHsATHE O CTPYKTYPHOM OJIOKE MacCHBa, OT

Yero 3aBUCST €ro pa3Mepsl ?

2 Kak 3aMepuTh a3UMYT JIMHUU TIPOCTUPAHUS




IJIOCKOCTH TPEIIUHBI ?

3 VaenbHoe cuennenue nopoxa 1 MIla. Kakyro
KacaTeIbHYIO CHIIy HaJI0 IIPUIIOKUTH K 00pasLy ¢
KBaJIpaTHBIM CEUEHUEM 5X5 CM IIPU YUCTOM CJBUIE ?

4 OOpa3zer] ¢ KBaApaTHBIM CEYCHHUEM S5X5 CM cpe3aH
IIpY HOpMaJibHOM HanpspkeHuu S MIla u
kacarenbHoM 3 MIla. OnpeaenuTs BEIUUUHBI
IIPUJIOKEHHBIX CHJI

5 Conporusnenue nopoasl casury 4 Mlla npu
HOpMaJIbHOM JaBieHuun 5 MIla. Yros BHyTpeHHETrO
Tpenus 30°. OnpenenuTs ¢ HTOMOLIBIO acnopTa
MIPOYHOCTH YJ€IbHOE CLICTICHHE.

6 1300pa3utk Ha cTepeorpaMMme IIOCKOCTh TPELHHBI C
a3UMYTOM JIMHMM ITpocTupanusd 90° u yrie najieHus
OO

7 I[aTB OIIPpCACIICHUC ITOHATHUA «CHJIa
CHCIIIICHUS).

Bapuanm Ne4
1 OOGpaszer; nopopl Kyornueckoi (GopMbl UMEET

pasmepsnl 5x5x5 cm. [Ipu 0THOOCHOM CKaTHH
Npo10JIbHAs a0COMI0OTHAS Ae(opMalius cocTaBuiIa
0,5 mM. Koappunment ITyaccona noposast 0,2.
OnpeaenuTb OTHOCUTENBHYIO MTONEPEUHYIO
nedopMaliuio.

2 Bynpao3epoM cABHHYTA IPU3Ma IIOPOJIbI CEYEHUEM
1x1x1 m. Kakyto cuity notpe6oBaaochk MpUI0KUTh [T
€€ CIBUra, €CIN YAEIbHBIN BEC MOPOL 2.10* H/MS,
yaenbHoe cuerienue 1 MIla, yron BHyTpeHHETro
Tpenus 30° ?

3 OmnpenenuTsh OOKOBOE JaBICHHE B MACCUBE HA
riyoune 300 m. ITnotHOCTH OO 3 /™,
Koadduuuent [lyaccona 0,2.

4 JlaTh Ha3BaHUE U ONpeaeSICHUE JIUHUM 1,2,
YKa3aHHBIX Ha CTEPEOrPaMMETPEIIMHOBATOCTH
U OINHcaHue croco0a uX OmpeIesieHusl.

5 MI306pa3uTh Ha CTepeorpaMmMe TII0CKOCTh TPEIIUHBI B




azuMyToM JimHuU npoctupanus 300° u yriaom
naneaus 60°.

6 I[aTb OIIPECACIICHUA «KYACIBbHOI'0 BECA» U
CIIIOTHOCTH» IIOPO.

7 atb
aHAJIMTUYECKOE
BBIpO)KEHUE
nacrnopra
MIPOYHOCTH, U300paKEHHOTO
Ha pUCYHKE.

Bapuanm Ne5
1 atp onpeneneHne MHTEHCUBHOCTH

TPELIMHOBATOCTH, Ha3BaTh (PaKTOPa, OT KOTOPBIX
3aBHCHUT CTPYKTYPHOE OCJIa0JIeHHE TOPO.

2 N3o0pa3uth Ha cTepeorpaMMe MIIOCKOCTh TPEUTUHBI C
a3UMYTOM JIMHUM TTpoctupanus 30° 1 yriioM najgeHus
10°

3 OnpenenuTs MIOTHOCTH MOPOJIBI (B /M%), ecu ee
yaenbHbIl Bec 29430 HoMS,

4 OnpenenuTth OOKOBOE JaBJIEHUE B MACCHBE MTOPO]T HA
rny6oune 100 M. Koagppunmenra Ilyaccona stux
nopox 0,2. ITnoTHOCTS IOPOAEI 3 /™,

5 JlaTb onpenesieHne yriia BHyTPEHHETO TPEHUs
MIOPOJIBI.

6 Ha‘{epTI/ITB BO3MOJXXHBIC CXCMBI ITPUITOKCHUSA CUII K
06pa3uaM TOpOJbI ITPU UCTIBITAHWU UX HA CABUT.

7 OnpenenuTh CUILY TSKECTH BEPTUKAIBHOTO

nopoHoro 0s10ka BeicoTOM 100 M, mupuHOii 50 M B

IUIOCKO-HANPSHKEHHOM COCTOSIHUM. [moTHOCTH mopox
3

31/™M".

Bapuanm Ne6
1 TInotHOCTH TIOpPO 3 /™, kodurment [lyaccona

0,2. OnpenenuTh rOPU30HTAIILHOE HAIPSDKEHUE HA
riryoune maccusa 200 M.

2 Oo6pazer ¢ ceuenue 10x10 cm paspyiieH
kacatenbHON Harpyskoit 0,5 MlIla. Onpenenuth
BEJIMYNHY NIPUIIOKEHHON CHUJIBI.

3 Kakast mopoia umeet 00JIbIiee CONPOTHUBIICHUE




CABUTY IpU HOpMaslbHOM aaBiieHuu 5 Mlla: 1) ¢ =
30°,C=0,1 MIla; 2) ¢ =15° C=0,2 MIla.

4 Casur obOpasma mpou30IIel MPU BEPTUKAITLHOM
nasnenun 0,6 MIla u kacarensroMm).1 MIla. Yron
BHYTpEHHero TpeHus noposl 30°. Onpenenutsb
y/EJIbHOE CUEIJICHUE TTOPO/bI.

5 N300pa3uth Ha cTepeorpaMMe IIOCKOCTh OTKOCA C
asumytoM nipoctupanus 310° u yriom nagenus 90°.

6 Kakyto maccy rpysa tTpedyercst HOMECTUTh Ha
MOBEPXHOCTh 00pa3ia ceuenueM 20x20 cm, 4ToObI
co3nath BepTukaibHoe aasieHue 0,1 Mlla.

7 Jatb onpeneneHue MOHITHIO «YUCThIN CIBUTY.
Padora Ne2
Bapuanm Nel
1 IIpu HopmanpHOM naBieHuun 2 Mlla
COTPOTHBIICHUE TIOPOJIbI CIBUTY COCTABIISIET

2,2 MIla. C

TIOMOIIIBIO Mﬂu P S
MpEAEIbHOro Kpyra 0} va i
Mopa (Ha pucyHke) 1 jl “\
OTIPENICTUTh: a) C a4 6 &M
yroin

BHYTPEHHETO TPEHUS  TOPOJBL;
0) yaenbHOE CLETIeHHEe TOPOIbI.

2 B kakux ciydasx TpelinHa oTpbiBa npu aedopmanun
OTKOCa 00pa3yeTcsl Ha IOBEPXHOCTU OoTKoca ? J1aTh
CXEMY MOCTPOEHUS JINHUU CKOJIBKEHUS B 3TOM
cilydae.

3 Omucathk: a ) MOCIEA0BATEIBHOCTE; 0) YCIOBHS; B)
MPUYKHBL AeGopMari 0OpyIIeHNs B BUJE CABUTA CO
ckosioM. JlaTe cxeMy nedopmanuu.

4 TTocTpOUTh MACHOPT MPOUYHOCTH TIOPOJIBI, €CITH
COIIPOTHUBJICHUE €€ CIIBUTY OIPEICIIICTCS
ypaBuenuewm [r] = (0,37-6 + 0,6), MI1a.

5 Ilo pe3ynbraTaM cpesa ABYX MPsIMOYTOJIbHBIXIIPH3M
MacCHBa MOCTPOEH MACHOPT MPOYHOCTUIIOPOT
MaccuBa (CM. PHUCYHOK).




OnpenenuTbcuy,KoTopast HoTpedyeTcst 0 CABUTA
MPSIMO-YT'OJIbHOW MTPU3MBI TOPOJ] C pa3MEpaMHU:
IUIOIAIFOCHOBAHUS 1 M2, BeicoTa 1,5 M. IImoTHOCTE
nopona2 2 ™.

Bapuanm Ne?2

1 Ha pucynke nan nacnopr T ———————
Mile /
IIPOYHOCTH HOPOJIBI. | et = |
‘T T E

[TocTpoeHueM mpenenbHOro
.
Kkpyra Mopa |
ONPENIETUTh MaKCUMaJIbHOE e

KacaTeJbHOE
HaIpsKEHUE B TOUYKE MACCUBA, /1€ HOPMaJlb-
HOE HaNpsDKCHHE Ha IUIOINIAJIKE CIBUTa COC-
taBisieT 2 MIla.

2 B kakux ciyyasix npu aedopmanuu oTkoca
OTCYTCTBYET BEpTUKaJIbHas TpeluHa oTpbiBa ? JlaTh
CXEeMY MOCTPOEHUS JIMHUU CKOJIBKEHUS JJIsl 3TOrO
cirydas.

3 YcpenHuTh yrojl BHYTPEHHETO TPEHUS MOPO/I.

CaoiicTBa mopon;: @
@ {:10000

- YTOJI BHYTPEHHETO
TPEHHUsI, Tpal.

- INIOTHOCTD, /™M 2,0 3,0

4 B To4Ke HaNpsHKEHHOIO0 MAaCCUBAa MaKCUMaJIbHOE
KacaTeJbHOE HalpsKEHUE
3 MlITa. IToctpoenunem kpyra Mopa onpenenuTb
HOPMAJIbHOE U KacaTeJIbHOE HAIIPSKEHMS,
JeMCTBYIOIME Ha TUIOMIAAKE C YIJIOM HaKjIoHa O =
35°.




5 Onucath: a) MOCIEA0BATEIHHOCTE; 0) YCIOBHSI; B)
MPUYUHBI IeOpMaIUU OTKOCOB B BUJIC
ono3Hs-casura. Jlate cxemy aegopmariui.

Bapuanm Ne3
1 Ha pucynke gaH nacnopT IpOYHOCTH IMOPOJIBL.

npenenbHOro kpyra Mopa

OIIpCACIINTH HauOoIbIIEe D
0

TJIaBHOC HAITPSIKC- -

ITocTpoennem o e —
Nl'lay.l T |
L{ "

HHUEC B TOYKE MaCCHBa, I'’;ic G L

KacaTCJIbHOC Hanp;[-
JKCHHUC 110 IIOIAaAKE CABUIa COCTaBIISICT
3,5 MITa.

2 B kakux ciiyyasix Ha KpyrJIOUWIUHAPUIECKON
MOBEPXHOCTHU CKOJIbKEHUSI OTCYTCTBYET INIOCKUI
y4dacTok ? JlaTh cXxeMy MOCTpOEHUSI IUHUU
CKOJIBXKEHHUS AJIS 3TOrO CIIydas.

3 Onmcare: a) MOCIEI0BATEINBHOCTD; 0) YCIOBUS; B)
MPUYKHBI JeopMallui OTKOCOB B BU/I€ INTyOUMHHOTO
ornou3Hsa 6opTta Kapbepa. Jlate cxemy aedopMaru.

4 OnpenenuTh BBICOTY YCTOHYMBOIO yCTYyIMa C YTIIOM
otkoca 70°. KoaddurmeHT 3anaca ycToi4uBoCTH
1,5. YaensHoe cuemnenue nopoy B maccuse 0,02
MlIla. Yron Buyrpennero Tpenus 30°. [ImoTHOCTD
nopoza 3 /™,

5 OnpenenuTts yros HakJIoOHa
HaIpaBJICHUS A
KacaTeJIbHOIO M

HanOOIBIIIETO TJIIABHOTO
HaHpH)KeHI/ISI B TOYKEC A JIMHUU CKOJIBKCHUI.

Bapuanm No4

1 Ha pucyHnke naH nacrnopT MpOYHOCTH MOPOIBL.
[TocTpoenuem npenenbHOrO Kpyra Mopa ormnpe-




JIeTUTh HAUMEHbBIIEE TIABHOE HANIPSKEHUE B
TOYKE MACCHBAa, IJIe HOPMAIbHOE HANIPSXKEHUE
Ha IUIoIaaKe casura cocrasisger 3 Mlla.

2 B xakux cirydasix TpelrHa OTphIBa pH AedopManun
0TKOCa 00pa3zyeTcs OT BepxHel OpoBku ? [laTh cxemy
MOCTPOEHUS JINHUMU CKOJIbKEHUS ISl 3TOTO Cydasl.

3 Omucath: a) MOCIIE0BATEILHOCTD ; 0) YCIIOBHS; B)
NPUYHHBI IeOpMaLii OTKOCOB B BHJIE OCHINU. J[aTh
cxemy aedopmarum.

4 YcpenHUTD yIIeNbHBIN BEC MOPOJ] B MACCHBE.

VY ienbHBIA BEC TOPO/T

@ —3.10° H/v® MA10000
@ —2.5.10% H/m® -
@ - 2,810* H/M®

I'/-“-_-
5 Onpenenuts 6OKOBOE Jf1ee
JaBIEHHE B TOUKE A / -0,
MacCHBa MOPOJI B OTKOCE (CM. s st
PHCYHOK). o

[InotHOCTH TOpOL 3 /™. Koaddunuent
ITyaccona nopon 0,2.

Bapuanm Ne5

1 B Touke maccuBa mopoj 60pTa Kapbepa HanboJbIIIee
IJIABHOE HANPSKEHHE
MlIla, nanmensbiiee 2 MIla. I[ToctpoenneM kpyra
Mopa 1151 3TOM TOYKH ONPENEIIUTh BEIUUYHUHY
HOPMAJIbHOI'O U KacaTeJIbHOTO HaNPsKEHUH,
JIEUCTBYIOIIMX HA IUIOLIAJKE CABUTA. YTOI
BHYTPEHHETO TpeHus nopon 34°.




2 OOBACHUTH, TOYEMY YTOJ €CTECTBEHHOI'O OTKOCA
pa3pbIXJIEHHBIX IOPOJI OOJIbIIE YIJIa UX BHYTPEHHETO
TPEHUSI.

3 Onucarts; a) MOCJIEAOBATEILHOCTD; 0) YCIOBUS; B)
NPUYHHBI IeOpMaLii OTKOCOB B BUJIE
(WIBTPAIMOHHON OIIBIBUHBI (IIUKJIUMYHOTO
onoi3H:A). [aTe cxemy nedopmaruu.

4 OnpenenuTh BBICOTY yCTyIa B IPEAECIBHOM
COCTOSIHMH C YTJIoM oTKoca 60°. Y neiapHoe
cueruienue nopoa 0,1 MIla. Yron BHyTpeHHETrO
tpenus 30°. [lnotHocTs 3 /M.

5 OnpenenuTsh KacaTesIbHOE HAPSKECHUE
B TOYKE A JIMHUU CKOJBXKEHUS.
IlnoTHOCTE TOPOA 3 T/M°.

M1:1000

Bapuanm Ne6

1 Ucnonb3ys npenenbHbIA Kpyr Mopa Ha pu-
CYHKE, OIIPEJEIIUTD yIEIbHOE CLEIUICHHE
ITOPOJIBL, €CIIU YIOJI BHYTPEHHETO TPEHUS
30°. 854 1) BEETE GEEIEI e e

2 Soats

1

AN
SRS N e T

°© 123Y 5¢7 gl

2 OnpenenuThb ¢ MOMOIIBIO PUCYHKA
yroJ1 HaKJIOHa HauOOJIbIIErO TJIABHOTO
HaIpsDKEHUS K TOPU30HTAIIN B TOUKE A
JIMHUHN CKOJIBKCHUS.




3 1o pe3ynbraram
cpes3a aByX
00pa3ioB
ONPENIETUTh yroJl :
BHYTPEHHETO TPEHUS U CLETICHUE MOPOIbL: EPBBIN
oOpa3zerl cpe3aH MpH BEPTUKAILHOM HAarpy3Kke
1 Mlla, ropuzontansuoii 1 Mlla; BTopoii —
cootBercTBeHHO 3 MIla u 2 MlTa.

4 ITnoTHOCTH TIOpOJ 3 ™. VY ienbHO€E CONPOTUBIICHUE
nopoz B obpasue 2 MIla. Yron BHyTpeHHEro TpeHus
30°. [Topoapl CHIILHO TPEIIMHOBATHIC: PACCTOSTHUE
Mexy TpemuHaMu 15 cm. OnpenenuTs BbICOTY
BEPTUKAIBHOTO OOHAXKEHHSI IIOPOJ] OTKOCA BHICOTON
300 m.

5 Onucats: a) HOCIeA0BaTENbHOCTD; 0) YCIOBUS; B)
NPUYHHBI 1eOpPMaIi OTKOCOB B BU/IE TIOKPOBHOTO
ornon3Hs. Jlath cxemy nedopmanum.

Bapuanm Ne7

1 Onpenenuts yroiu T /__|7\
BHYTPEHHETO TPEHHs 2 // \\
MTOPOJIBI, UCTIONB3YSI ; /)
IIPEAEIIbHBINA KPYyT /
Mopa o+ z 3 4o M

Ha PUCYHKE. YIeNbHOE CIETIIEHUE TTOPOIbI
1 MIla

2 Onucartsp; a) MOCJIEI0BaTeNbHOCTD; 0) YCIOBUS; B)
MPUYMHBI 1eopMalii OTKOCOB B BUE€ OOPYIIEHHUS C(Q
CTYNEHUYaThIM cIBUTOM. [laTh cxemy nedopmanuu.

3 OnpenenuTh MpeeTbHO-I0MyCTUMYIO BBICOTY
BEPTUKAIIBHOTO OTKOCA ¢ KodhpHimeHTom 3amnaca
YCTOMYMBOCTH 2, €CJIN yAEIbHBIA BeC TOpoa 28
kH/, YIOoJl BHYTPEHHETO TpEeHHUS 28°, CLEIUICHUE
nopoa B maccuse 0,28 MIIa.

4 Onpenenuth TpadUIECKUM CIIOCOOOM IMIUPHHY
MPU3MBI CKOJIbKEHHS B YCTYIE BBICOTOM 36 M M C

yriaoMm oTkoca 45°. Y ienpHoe clenIeHue opoy B




maccuse 0,06 MIla. Yron BayrperHero tpenus 30°.
[TInmoTHOCTH OO 3 /M. [TocTpoeHust BBITIOTHATH HA
cxeMe MornepeyHoro ceueHus ycryna B M 1:500.

5 Tloctpoutsb npeaenbHbIi Kpyr Mopa 1uisi TOuKu
MaccHuBa, B KOTOpPOi HauOoiblee riIaBHOe
Hanpspkenue 8 Mlla, conporusienue casury 3 Mlla.

VYron BHyTpeHHero TpeHus nopox 30°.
Bapuanm Ne§

1 Ha pucynke n3obpaxeHa JHHUSA
CKOJIbJKEHHUSI OTKOCA yCTyIa
BbicoTOM 40 M. Omnpenenursb
yrosl BHYTPEHHErO0 TpEHUSI H
CLIETUICHHE TTOPOJT YCTYIIA, €CITH HX [IOTHOCTD 3 T/M".

2 Omnucatsp; a) MOCIE0BAaTENIbHOCTD; 0) YCIOBUS; B)
NPUYHHBI IeOPMALIUU OTKOCOB B BHJIC OIOJI3HS
M30TPOMHOro MaccuBa. J{aTe cxemy nedopMaiuu.

3 B Touke A maccuBa
nopoj 6opta
JIEHCTBYET

ookxoBoe gaBienue 0,9
Mlla. [1notHocTh OpOS 3 M, Onpenenutsb
K03 pHLIHEeHT GOKOBOT0 OTIOPA MOPOA.

4 OnpenenuTh KOAOPHUITUEHT 3armaca yCTOMUYUBOCTH
BEPTUKAIBHOTO 0TKOCca BbicoTor 40 M. (s
pacueToB noctpouts cxemy M 1:1000 monepeunoro
CEUEHHSI U TUIOCKYIO TOBEPXHOCTH CKOJIBKEHUS).
Vaensnoe cuemienue nopoy 0,1 MIla. Yron
BHyTpeHHero Tpenus 30°. [InmoTHOCTh MOpO. 3 /M.

5 Onpenenutb 6OKOBOE AaBICHHE B MAaCCHUBE MOPOJ] HA
rryoune 100 m. ImoTHOCTH MOpO 3 /M.
Koaddumuent Ilyaccona 0,2.




Bapuanm Ne9

1 Ipu caBure obpasia mopoabl ¢ IIIOMAAbI0 CEUSHUS
20 cm? HOpPMaJIbHAs U KacaTelbHasl Harpy3Ku
coctaBui cooTBeTcTBEHHO 40 1 30 kr. Onpenenutsb
YZIE€IbHOE CLEIUIEHNE TIOPO/IbL, €CIIH YTOJI
BHYTPEHHETO TpeHus 25°.

2 Onucats; a) MOCIE0BATENHHOCTD; 0) YCIIOBHUS; B)
NPUYHHBI 1eOPMAIIUU OTKOCOB B BUJIE KOHTAKTHOTO
OTIOJI3HS MTPHU KPYTOM TaICHUM KOHTAKTOB. J{aTh
cxemy aedopmarum.

3 Kakas u3 AByX mopoJ umeeT 0Ombliee
COIPOTHBIICHUE CABHUTY B OOPTY € BBICOTOM OTKOCA
200 m: 1) yaenbHoe cuerieHue odpasua 10 Mlla,
YroJ BHYTpeHHero TpeHus 30°, MHTEHCUBHOCTD
TPEIIMHOBATOCTH 4; 2) yAeTbHOE CIIeTIIeHHnEe 00pa3ia
20 Mlla, yron BuyTpeHHero tpeaus 30°,
MHTEHCUBHOCTb TPELUIMHOBATOCTH 12.

4 PaccunTaTh KO3 GUIMEHT 3anaca yCTOWYMBOCTH
BEPTUKAJIBHOI'O OTKOCA MO MJIOCKON OBEPXHOCTH
ckonbkeHus. Beicota otkoca 100 M (cxemy cedeHust
ctpoutb B M 1:2000). Y nenpHOE ClieTIIEHHE TOPO,T
0,2 MIIa. Yron BHyTpenHero Tpenus 30°. VY nenpHbIl
Bec 30 kH/M®.

5 C noMo1pIo NOCTPOEHUs rpaduKoB nacrnopra
IIPOYHOCTH MOPOABI U IIPENEIBbHOr0 Kpyra Mopa
OTIPEeIeNIUTh BEIMYUHY HAauOOJIBIIETO TJIaBHOT'O
HaIpsDKEHUS B TOYKE MAaCCUBA, I/1€ COITPOTUBIICHHE
casury paBHo 2 MlIla. Y nenbHoe cuierieHne nopoast 1
MIIa. Yron BHyTpeHHero Tpenus 30°.

Bapuanm Nel(

1 Jloka3zaTk, 9TO Kycok moposl Maccoi 300 kr OyaeT
HAXOJUTHCSI B YCTOWYMBOM COCTOSIHUU Ha OTKOCE
25°. [Tnomaas onopsl kycka 0,5 M2, CLenieHne ero ¢
noBepxHocThi0 oTKoca 0,01 MIIa. Yron
BHyTpeHHero TpeHus 30°.

2 Onucathk; a) MOCIE0BATEHHOCTD; 0) YCIIOBUS; B)
MPUYHHBI 1eOPMAIIUU OTKOCOB B BHJIE KOHTAKTHOTO
OTIOJI3HS-BhIIaBIMBaHus. [laTh cxemy nedopmanuu.

3 OnpenenuTs BBICOTY OTKOca ¢ yriiom 80°,




HaXOJAIIErocs B MIPEIEIbHOM PaBHOBECHHU.
VnensHoe cuemienue nopoj B maccuse 0,1 MIL.
VYron BayTpenHero Tpenus 20°. Y nenbHblil Bec 25
kH/M®.

4 VY nenpHbIN BeC IOPO
0TKOCa, N300pakeH-
HOTO Ha PUCYHKE,
cocrasisier 30 kH/M®,
OmnpenenuTs yaensHoe
CIICTUICHHE TIOPOJL
U YTOJl BHYTPCHHETO

TpEHUs.

5 OnpenenuTs 1751 TOYKH TOPHOT'O MaccuBa yroi
HaKJIOHA 3JIEMEHTapHOM IUIOIIA/IKH, IO KOTOPOil
neiictByet kacatenpHoe HanpsbkeHue 30 Klla.
HauOonbiiee n HauMeHbllIee ITIaBHbIE HAMPSHKEHUS B
9TON TOUKe cO0TBETCTBEHHO cocTaBiisAoT 70 Klla n 10
KIla.




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.



