MHHHUCTEPCTBO HAYKU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

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

VYTBEPXJIAIO
upexrop UI'uT
H.A. ITpiTanes

14.02.2022 1.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

I'EOMEXAHHKA

Hanpasnenue noaroToBku (CrneuuagbHOCTD)
21.05.04 I'opHoe neno

HamnpasnenHnocTs (nmpoduiis/criennann3as ) IporpaMMbI

3J'I€KTpI/I(1)I/IKaHI/I$[ M aBTOMAaTu3anusg ropHoro mponu3BoACTBa

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICTIHAIUTET

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT rOpPHOTO J€sa U TpaHCIoOpTa

Kadenpa ['opHBIX MaIIMH U TPAHCIIOPTHO-TEXHOJIOTMUYECKUX KOMITJIEKCOB
Kypce 3

Cemectp 6

Maruutoropck
2022 ron



Pabouas mnporpamma cocraBneHa Ha ocHoBe @®I'OC BO - cnoeumamurter 1m0
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munob6prayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouas mporpamma paccMoTpeHa U 0JJ00peHa Ha 3acefannu Kadeapbl
["OpHBIX MAIIUH U TPAHCIIOPTHO-TEXHOJIOTHYECKUX KOMILICKCOB
11.02.2022, nporokos Ne 6 M
3aB. xadeapoit 4 .M. MaxuToB

Pabouas mporpamma ojo0peHa METOIUIECKON KOMHICCHEH I/Ié/IT

14.02.2022 r. mpotokon Ne 3
IIpencenarens % N.A. ITeiTanes

Pabouas mporpamma cocraBieHa:
npodeccop kadenpsl [ MuTTK, ﬁw
I-p TEXH. HAyK ) I'"A1lepunn

/

Penensenr:
3am.ren aupekropa OO0 "YpandueproPecypc”,
KaH]I. TEXH. HAYK &/




JIner akryaauszanuu padoyeil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadempoii A.M. MaxuTos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapbl [ OpHBIX MAIlIMH U TPAHCIOPTHO-TEXHOJIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. MaxuTos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kageapbl ['OPHBIX MAIIMH ¥ TPAHCIIOPTHO-TEXHOJOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AM. Maskutos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamzanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. MaxuTos

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena uist peanusanuu B 2027 - 2028
yu4eOHOM T'oJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH U TPAHCTIOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 . Ne

3aB. kadenpoii A.M. Maxuros

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2028 - 2029
y4eOHOM ToJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH U TPAHCTOPTHO-TEXHOJIOTHICCKHX

[Iporokom or 20 1. Ne

3aB. kadenpoii A.M. Maxuros




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOZYJI51)

Henstmu ocBoeHUst TUCHUIUIMHBI «['eoMexaHNKay SBISIOTCS: MOATOTOBKA CIIEMATIUCTA
00J1a/1al01Iero CUCTEMON 3HAHUIN MO MPOTHO3UPOBAHUIO NedopMalliii MacCCHBa M MHXKEHEPHBIX
METOJIOB YIPABJICHUS TOPHBIM J1aBIICHUEM.

3ajaud AUCHUIUIMHBI — YCBOCHUE CTYICHTAMU:

— 3aKOHOMEPHOCTEH pachpeesieHrs HAIMpPSKEHHOTO COCTOSHUSI MOPOJHBIX MAacCHUBOB,
HapYIIEHHBIX TOPHBIMH BHIPAOOTKAMU;

— OCHOB NPOrHO3UpOBaHMs Jedopmanuil TOPHBIX BBIPAOOTOK B 3aBUCUMOCTH OT
(U3UKO-MEXaHUYECKUX CBOMCTB MOPO/I, YCIIOBUH UX 3aJIETaHUS M CTPYKTYPHOTO COCTOSTHUS;

— OCHOB 00eCreueHusl YCTOMUYMBOCTH OTKPBITHIX TOPHBIX BEIPAOOTOK;

— METOJIMKH MEXaHUKO-MaTeMaTUYECKOTO pacueTa YCTOHYMBOCTH OTKOCOB BBIPAOOTOK.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

Hucuunnuua ['eomexaHnka BXOIUT B 00s3aTenbyl0 4YacTh Yy4eOHOro IUIaHa
00pa3oBaTeNbHOI MPOrPaMMBI.

Jnst  w3ydeHusT  IUCHMIUIMHBI ~ HEOOXOoAuMbl  3HaHUS  (YMEHHWs,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

MaremaTrka

®usuka

OTkpbiTas pa3paboTka MECTOPOKICHUH MOJIE3HBIX UCKOTTAEMbIX

CornpoTuBieHNE MaTEPUATIOB

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHON IUCIUTLIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

O60ocHOBaHME TPOEKTHBIX PEIICHHIA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJIs) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrare ocBoeHus AUCHUILINHBI (MoayIis) «I'eomexaHnKay 00yJyaromunics J0JKeH
00Ja/1aTh CIEAYIOIMMHU KOMIIETEHIIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-6 Cmoco0eH mpUMEHATH METOAbl aHalnh3a W 3HAHHUS 3aKOHOMEPHOCTEH MOBEACHUS U
VIOpaBJICHUS] CBOMCTBAMU TOPHBIX TOPOJ U COCTOSHHEM MacCHBa B Tpolleccax J00bIMU U
nepepaboTKU TBEPBIX IMOJIE3HBIX UCKOMAEMbIX, a TaKXKe MPH CTPOUTENHCTBE U DKCIUTyaTallluu
MOA3EMHLIX 00BLEKTOB

OIIK-6.1 CucremaTu3zupyeT MeETOAbl NPEICIbHOIO HANpPSKEHHOI'O  COCTOSTHUS
MacCHBa F'OPHBIX MOPOJ

OIIK-6.2 Bnageer MHXEHEPHBIMM U TEXHOJIOTMYECKMMHU METOAAMM YIPABICHUS
reoMeXxaHMueCKUMU MpolieccaMu




4. CTpyKTypa, 00b€EM U colepKkaHne TUCHUILINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIIC:

— KOHTaKkTHas padorta — 123,1 akan. 4acos:
—aynuropHas — 120 akaj. 9acos;

— BHeaynuTopHas — 3,1 aka. yacos;

— caMocTosTeNbHAs paboTa — 56,9 aka. yacos;
— B (hopMe MpakTUYECKOi o aroToBku — 0 akaj. Jac;,

dopma aTTecTaluy - 324ET C OUECHKOMN

AynuropHas ) =
o | xouTaxTHas pabota E 3 dopma TeKyIIEero
= g X By KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) == A . P Kon
S g © | camocrosTenbHOM | ycreBaeMOCTH U
JTACIUTUTAHBI 3 [ . | xoMnereHK
O 2 £ paboThI MIPOMEKYTOUHOH
Tlex. mab. | mpaxT. z g aTTecTaluu
3aH. 3aH. | QU &
1
OIIK-6.1
1.1 1. BeeneHue. 1 1 '
eeH1e 0 0 8 OTIK-6.2
CaMOCTOSITETTbHOE
u3ydeHue yueOHoi
1.2 2. HanpsxeHnHoe 10 10 8 JIUTEPATYPHI, VYcTHbIi onpoc OIIK-6.1,
COCTOSIHUE MacCHBa - (cobecenoBanue) OIIK-6.2
KOHCIIEKTHPOBaHU
e
CaMOCTOSITETIbHOE
1.3 2. CsaoiictBa mopon u3ydeHue yueoHoi VYeTHbIl onpoc OI1K-6.1,
10 10 9,9 JIUTEpPaTyphl
TOPHOTO MacCHBa (cobecenoBanue) OIIK-6.2
- IoOMaIlIHee
3anaHue Ne2.
6 - CaMOCTOSITEIBHO
14 3. Meronbt U3y4yeHue yueOHoi
OTIpeIeTICHIISI JIUTEPATypPHI VYeTHBI onpoc OIIK-6.1,
. 10 10 8,1
MEXaHHYECKHX  CBOWCTB - (cobecenoBanue) OIIK-6.2
TOpoJ KOHCIIEKTHPOBaHU
e.
CaMOCTOSTETbHOE
M3y4YeHHe yaeOHOU
1.5 5. JlpenupoBanue 10 10 10 JIUTEPaTYpBI; VYcTHblii onpoc OIIK-6.1,
KapbepHBIX MoJeH - (cobecenoBanue) OIIK-6.2
KOHCIIEKTHPOBAaHH!
e..
1.6 5. VYcroitunBocth 5. YcToitunBoCTh YcrHbll onpoc OIIK-6.1,
10 10 9
OTKOCOB OTKOCOB (cobe-cenoranmue) OIIK-6.2
Uroro no pazaeny 60 60 53

2. 3auer




OIIK-6.1,

2.1 3auer 3ayer ¢ OLEHKOMN OIK-6.2
HWroro mo pasueny 3,9

HUroro 3a cemectp 60 60 53 320

Hroro no aucumruinye 60 60 56,9 3a4eT C OLEHKOMN




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanu3zauuu  NPEeAyCMOTPEHHBIX BUJOB Y4eOHOHl paboThl B KauyecTBe
00pa3oBaTeybHBIX TEXHOJOTUM B MPENoAaBaHUU JTUCHUIUIUHBI «]'€OMeXaHUKay HCIOJIb3YIOTCS
TPaAULMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHUH.

[lepenaya HEOOXOMUMBIX TEOPETUYCCKUX 3HAHUH U (OPMUPOBAHHWE OCHOBHBIX
MIPEACTABICHUI N0 Kypcy «l'eoMexaHuka» MPOUCXOJIUT C MUCIIOJIb30BAHUEM MYJIbTUMEAUNHOTO
000py1I0BaHUs.

Jlekuuu NOpOXOASAT B TpaIuUMOHHOM ¢opme, B Qopme nexkuui-uHbopMmaus,
TEKIUH-KOHPEPEHIINH, JCKIUNH-KOHCYIbTAllMd ©W TPOOJNEeMHBIX JeKiui. TeopeTrueckuit
MaTepuan U3J0KEHHBIH M OOBSICHEHHBIN CTyJeHTaM Ha JEKIUAX-UH(OPMaIUAX, MOJJICKUT
CaMOCTOSITEIBHOMY  OCMBICJIEHHIO W 3anoMHHaHu0. COBOKYIHOCTb  JIOKJIAJOB IO
MpeBapUTENIbHO TMOATOTOBIEHHOW MpoOJeMaThKe CHENaHHbIX Ha JEKIUU-KOH(epeHIun
o0OecrieunBaeT BCECTOPOHHEE OCBEIIEHUE TPOOJIEMBbI 3a CUET JOMOJHECHUS W YTOYHCHHS
npenojaBaTenieM, a TakKe IMOJBEICHHEM HUTOTOB B KOHIIE JIEKIHH C (GopMynupoBaHUEM
OCHOBHBIX BBIBOJIOB. TeopeTrueckuii MaTepuai Ha MPoOJIEMHBIX JICKIIUAX SIBIISIETCS PE3yIbTaTOM
YCBOGHHUS TONYyYECHHOW HHQOpPMAIMK TOCPEACTBOM IOCTAHOBKH MPOOJIEMHOTO BOMpoca U
MOMCKa MyTel ero pemieHus. Ha jmexkumsx — KOHCYJIbTalUsSIX H3JI0)KEHHE HOBOTO Marepuasa
CONPOBOXAAETCS IOCTAHOBKOW BOIIPOCOB U AUCKYCCUEHN B MOMCKAX OTBETOB Ha 3TU BOIPOCHI.

[Ipu mnpoBeneHun TaOOPATOPHBIX 3aHATHUH MCIHOJB3YIOTCS paboTa B KOMaHAEC H
TPaAULMOHHBIN CEMUHAP.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYICHTOB B MPOIECCE MOATOTOBKH JOMAIIIHUX
3a/laHUi, ¥ JOKJIa10B JJI1 IPAKTUYECKUX 3aHATUH, IPU MIOJrOTOBKE K UTOTOBOM aTTECTALlUHU.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOYHOM aTTecCTALMN
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1 ITe3uep M.E., Hopuc M.A. Tlonos B.H. I'eomexanuka. YueOHoe nocodue. MITYV,
2008 T.—438c.

2 IlonoB B.H., Hecmesinos b.B., TTono C.B. YcToitunBOCTS OTBANIOB CKABHBIX MOPO/I.
MITYVY,2010r.-122 c.

3 baxumamos U.B., [laBunenko b.}O. 'eomexanuka. Jlaboparopusiii npaktukym. MITYVY,
2006T.—72c.

0) lomostHuTeIBLHASI TUTEPaTypa:

1 Bagymuu A.Il., fxosnes B.H. VYcrolumBocTth OOpTOB KapbepoB. Yd4. mocoOwue.
Exare-pun0Oypr: YpI' TV, 2005. - 105 c.

2 llenect A.T., bensies B.JI. 'eomexanuka. Yu. mocooue. ExarepunOypr: YpI' TV, 2003.
—250c.

B) MeTonuyeckue ykazaHus:

1 3BangguoB B.FO., KamamoBa E.II. T'eomexanuka [DneKTpoHHBIH pecypc]
nabopatopHsii mpaktukym / Bagum FOprsesuu 3ansanos, Enena [Terposna Kamanosa ; @I'6OY
BIIO «MarnuToropckuii rocyaapcTBEHHBIM TEXHUYECKHI yHUBepcuTeT um. I'. 1.



Hocogay. - Dnextpon. Tekcrobie AaH. (861 Kb).-Maruutoropck : ®I'6OY BITIO «MI'TVY», 2016.
2 KysnenoBa T.C. OcHOBbI TeOMEXaHMKH. MeTOJ. YyKa3aHWS 10 BBIMOJHEHUIO
pacueT-HOo-Tpadudeckoil padoThl Mo auciuiuinHaM «l'eomexanuka», «OCHOBBI T€OMEXaHUKN.
Marnautoropck: 'OY BITO «MI'TY», 2010. - 29 c.
3 PycakoB b.A. 'eomexaHn4decKue pacyeThl A OTKPBITHIX TOPHBIX paboT. Yu. mocobue.
Marnautoropck: MI'TY, 2002. — 146 c.

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBust JIMLIEH3UU
7Zip cB0OOAHO pactpocTpansemoe [10 0OECCPOUHO
FAR Manager cB000THO pacnpoctpansemoe [10 OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAMOHHBIE CIPABOYHbIE CUCTEMbI
HazBsanue kypca CchbllIKa

Nudopmanmonnas cucremMa - EnuHOe OKHO J0CTyIa K URL: http://window.edu.ru/
MH(OPMaLIMOHHBIM pecypcam

denepanbHOE rocy1apCTBEHHOE OI0KETHOE
yupexaenne «PenepanbHbiii vHCTUTYT npoMbiiniennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH»

ITouckosas cucrema Akagemust Google (Google Scholar) [URL: https://scholar.google.ru/

Hanumonanenas UH(POPMALIMOHHO-aHAIUTHYECKAs URL:

cucreMa — Poccniickuii MHAEKC Hay4HOTO HUTHPOBAHUS h ali : .
ttps://elibrary.ru/project_risc.as

(PVHL) P y-Tuproject risc.asp

DnekTpoHHas 0a3a meproauueckux u3manuii East View
Information Services, OO0 «MBHC»
9 MaTtepuajibHO-TeXHHYeCKoe o0ecrevyeHne TUCIUTLIHHBI (MOTYJIs1)

https://dlib.eastview.com/

MatepuranbHO-TeXHUUYECKOE 00ecrieYeHNe IUCIUIUIMHBI BKIIOYAET:

B xauecTBe MaTepuanbHO-TEXHUYECKOT0 00eCeYeHUsI AUCIUIIIIMHBI UCIIONIb3YIOTCS:

JIeKMOHHAs ~ayAUTOpHUS: MYJIbTUMEIUIHBIE CpPEJCTBA XpaHEHUs, Nepefayd u
npeJicTaBlIeHUs yueOHON HHPOpMAITIH.

Jns mpoBeneHMs NPAKTUYECKUX 3aHATUH HEeOoOXOIAMMbI ayJUTOPUM aHAJOTHYHBIE
JIEKIIMOHHBIM.

Jns mpoBeneHust 1a00OpaTOPHBIX PAabOT HEOOXOJMMO CIEUaIbHO-000pyI0BaHHAS
nmabopaTopus.



MpunoxeHue 1
TecTbl 4NA NPOBEPKU 3HAHWUI CTYAEHTOB

U KNIIOY K TeCTam

Tect Nel

YKas3aTb BEpHbIV OTBET M AaTb pacndpoBKY 0603HAUYEHNI B HEM.

1 K nokasatenssm mexaHU4YeCKUX CBOMUCTB nopoa oTHoOCUTCA:

a) moAaynb ynpyrocTu; B) KO3 DULMEHT BHYTPEHHETO TPEHUS;

6) yaenbHbIN BEC; r) koadduumneHT MNyaccoHa

2 BepTukanbHoe pgasneHue B maccuse nopog, ( Oy ):

a) oy = vy-h-cos?B; 8) Oy = 8-v-h;
6) oy = y-h; ) 6y = —-y-h-sin2p;
3 ConpoTusneHue nopop casury obycnosneHo:
a) cunamm 60KOBOTO OTNOPa; B) BEPTMKANbHbIM JaBNeHUEM NOpos;
6) cunamu TpeHUs 1 cuenneHus no r) HOPMaNbHBIMM CUNAMM MO NOBEPXHOCTM CABUTa.
NOBEPXHOCTM CABMIa;
4 Koa¢pduumeHT 60KoBOro otnopa — 310:
@) omHouleHue abconOMHBIX NONEPEUHbBIX B) OTHOIIICHUE BEPTUKAILHBIX HAMIPSDKECHHI B
oeghopmayuti nopoo K nPoOOIbHbLIM NPU MacCHBE TOPOJ] K TOPH30HTATIBHBIM.

0OHOOCHOU Ha2py3Ke,
6) OTHOLLEHWE FOPU3OHTA/IbHbIX HANPAMKEHWI B
MaccmMBe NopoA K BEPTUKaIbHbIM;

5 K noKkasatenam Aeq)OpMaLIMOHHbIX CBOICTB nopoa oTHOCUTCA:

a) ANnTeNbHan NPOYHOCTD; B) yAenbHoe cuenseHune;



6) yron BHyTpeHHero TpeHus; r) moaynb ynpyrocTtu.

6 Peonoruyeckue CBOMCTBA NOPOA XapaKTepu3ylOTCA NOKasaTesem:

a) NPOYHOCTU NOPOA, Ha PaCTANKEHUE; B) KO3 OULIMEHTOM YNIOTHEHUS;

6) ANUTEeNbHOM NPOYHOCTH; r) NPOYHOCTN NOPOA Ha CABWI.

7 Kod(pPpuuueHT CTPYKTYPHOIO 0C/1a01€HUSA NMOPO] B MACCUBE — 3TO BeJIHYHUHA,
onpeaeisomas creneHb CHUKEHHUS:
a) yrna BHyTPEHHero TpeHMa nopog; B) MPOYHOCTM NOPOL Ha PACTAMKEHME.

6) yaenbHoro cuenieHna nopoa;

8 HanpassieHue NnowaaoK casura B NPUOTKOCHOM MaccuBe Nopog onpegeneHo yraom O :

a) ®=45+¢/2 nooTHOWweHMIO K B) ®=45—-¢@/2 nooTHOWeHWMIO K
BEPTMKa/IbHOM NNOCKOCTH; HanpaB/eHWIO AeiCTBUA HanbOoNbLLEro r1aBHOro
HaNpPAXEHUA;

6) ® =45—@/2 no oTHOWeHMIO K
FOPU30HTaNbHOI NAOCKOCTH; r) ® =45+ @/2n0 oTHoWeHUIO K
HaMpaB/eHMUIO HAMMEHbLLETO FIaBHOTO
HanpAaxeHuA.

9 HanGoJiee BeposiTHAS MOBEPXHOCTH CKOJIbKEHHS B IPHOTKOCHOM MAacCCHBe IOPOA — 3TO

MOBEPXHOCTh, 110 KOTOPOH:

a) AEﬁCTBymT MaKCMMaJ/ibHbleé KaCaTe/ibHble B) OTHOLWEHNE CyMMbl CUN TPEHUA U CUENNTIEHUA K
HanpAXeHuA, CYMMEe KacCaTe/JibHbIX CUN ABNAETCA

MWUHUMA/IbHbIM;
6) OTHOLWEeHMNe CyMMbl KaCaTe/lbHbIX CUN K

Cymme CUAN TpeHUA U cuensieHnAa ABnAaeTca F) OTHOLWEHNE CYMMbI CUN TPEHUA U CcUEeNNEHNA K
MWUHUMAJIbHbIM; CyMMe KacCaTesJibHbIX CUN ABNAETCA
MaKCMMaJIbHbIM.

10 Ycnosuem paBHoBecuA CBA3HbIX NOPOA, B MPUOTKOCHOM MAcCUBE ABAAETCA:

a) paBEHCTBO yr/1a 0TKOCa YI/1y BHYTPEeHHEero B) PaBEHCTBO KACATENbHBIX HAMPSKEHUM
TpeHusa nopoga; COITPOTHUBIICHUIO MTOPOJ CIIBUTY.

6) PaBEHCTBO BbICOTbl OTKOCaA BbICOTE
BepPTUKa/IbHOIro obHaxKeHus nopoa,

11 KoadoduumeHT 3anaca YCTOMUMBOCTM MNPUOTKOCHOTO MacCMBa CBA3HbIX nopoa (Ksy)

onpepenserca:



:ZF'rp +2Fcu =2Fcu,+ZFKaca'r

K ; K ;
? ¥ Z FKaca'r ° ¥ Z FTp
6) K3 _ ZFTp + ZFKacaT ) ) K = ZFKaca'r
! 2.Fe, ¥ )y Fp + 2 Fe

12 KacatenbHble HanpskeHusa ( T ), pAeiicteylowme no Haubosnee BepPOATHON NOBEPXHOCTU
CKONIb}KEHUA ONpeaenatoTca:

2 T B) T = y-h-cos?B;

N[

.'Y.h.tg(p;

N|=

6) T -y-h-sin2f;

13 HopmanbHble HanpsaxkeHua ( C ), pAeicTeylouwMe no Hanmbonee BepOATHOW NOBEPXHOCTU
CKONIb}KEeHUSA, onpeaensiorcs:

a) o':y.h.coszﬁ; B) G=G1—62
2
6) 0-=0-1+—0-2,.
2

14 Cymma cun TpeHums (ZFTp ), AelicTByIOWMX NO Haubonee BEPOATHON IMHUU CKONbXKEHUS

NPUOTKOCHOIro maccuBa, onpegenaertca:

2) SF, =3P, -cospB, -tgy; 8) SF, =T, -sinp, -tgo; :
i=1 i

6) 2 Fp =2nIPi -sinp; - tgo; ;
i1

15 Cymma caBuralowmx cun (ZF

cn ) AeWCTBYIOWMX NO Hanbonee BEPOATHON NIMHUM CKONbXKEHUA

NMPUOTKOCHOIro maccumsa, 310:

a) CyMMa HOpPMaJibHbIX CU; B) CyMMa KaCaTCJIbHBIX CHUJI;

6) cymMa cvn cLenneHms ') CyMMa CHJI TPEHUS U CLETUICHHUS.



Tect Ne?2
27

YKa3aTb BEpPHbI OTBET U AaTb pacmndpoBKy 0603HaUYEHUI B HEM.

1 NpepaenbHasn BbicoTa BepTuKanbHoro otkoca (Hg, ) onpeaenserca:

a) Hyg = %-ctg(45° +§) ; B) Hyy = %y-ctg(45° +g) :

2C

2y ¢
Hg = =Y - ctg(45° - 2) .
6) Hg, =7-ctg(45° _g) ; r) Hgo C ol 2)

2 NpuunHamu gepopmaumm cyp¢dposnm B 0TKOCaxX ABAAIOTCA:

a) HEeCOOTBETCTBUE YyINa yCTOﬁHMBOFO OTKOCa B) TPCIIMHHBIC TOA3CMHBIC BOJIbI B CKAJIbHBIX
€ro BbICOTE, nopoaax;

I') IOJI3EMHBIE BOJBI B CJ1a00 CBSA3HBIX MOPO/IAX.
6) TpewmHOBaTOCTb NOPOA;

3 Oedopmaumm o6pyieHnn XxapaKkTepHbl gNA:
a) Cbiny4nx nopos; B) CKQJIbHBIX M MOJTYCKAIBHBIX TPEIIHMHOBATHIX

MOPOL.
6) MArKUX CBA3HbIX NOpoa;

4 OcHOBHOI4 NpUuKnHOIL aedopmanMm onNoN3HA OTKOCOB ABNAETCA:

a) HasMuMe KPYMHbIX TEKTOHWYECKMX TPEWMH B 0) YBIIAXKHEHHUE MacCHUBa, CII0KEHHOTO
CKaNbHbIX U MOJIyCKa/IbHbIX NOPOAAX; MATKMMHM CBA3HBIMH IIOPOAAMH;

B) MHTEHCHUBHAsI TPEILIMHOBATOCTb.

5 MHTeHcnBHOCTL AedpopmaLiMm OCbiNaHUA yCTyna- 3To:

a) CKOPOCTb 3aNOIHEHUA HUXKHEW NNOLAAKM 0) CKOPOCTh YMEHBIIICHHS IIIUPUHBI BEpXHEH
yCTyna NpoAyKTaMu OCbiNaHUA; IJIOMIaJAKKW yCTYyIIa 3a CYHCT OCBhIITaHM.



6 ' TuHHMCTBIE MOPOABI 0 CPABHEHHIO C CHIMYYUMH MOPOJAAMH UMEIOT BBICOTY
BEPTUKAJIbHOI0 O0OHAKEHMS:

a) 6onbLuyio; B) MEHBIIYIO.

6) NpMmepHO paBHy!o;

7 B «npu3me ynopa» NpuoTKOCHOI0 MAacCHBa KacaTe/bHble CHJIbI HA IOBEPXHOCTH

CKOJIbKCHUA

a) 6osnble HOPMaJibHbIX CUN; B) 0oJbIle CYMMBI CHUJI TPCHUA U CUJT

CHCILICHHUS.
6)MeHbLIe HOPMasIbHbIX CUJT;

8 MexKAy BbICOTOM M YrI0M OTKOCA B YC/I0BUAX PAaBHOBECUA 3aBUCUMOCTb:
a) npsAmas nnHeiHas; B) IIpsiMasi HeJIMHEHHAas,

. r THas HEJIMHEWHA.
6) obpaTHas NAnHeHas; ) obpatHast HeuHEHHA

9 Beinoc YaCTHUIl TOPOa U3 MPUOTKOCHOI0 MacCuBa NMOA3CMHBIMHA BOAAMH — 3TO

nepopmanus:

a) pUNBTPALMOHHOTO ONO3HS; B) ME€XaHUYeCKOH cypdo3uH.

6) onnblBaHUS;

10 NoBepXHOCTb CKO/Ib}KEHUA B OTKOCE OTBa/1a NPU NOAOLWBEHHOM OMOA3He:

a) YaCTMYHO MPOXOAMT MO NOAOLIBE OTBANA; 0) 4aCTUYHO 3aXBaThIBACT MOJIOIIBY OTBANA;

B) HE JIOCTUTAET MOAOUIBBI OTBAJIA.

11 Yron BHyTpeHHeEro TpeHMAa nopoa — 3TO yron:

a) ecTecTBEHHOIO OTKOCa; B) TIOKA3bIBAIOIINIA HaIIpaBlieHUE AeopMaruu

CIIBUTA.
6) no4 KOTOpbIM 04HA YacTb NOPOAbI

OTHOCUTENBbHO p,perVI 4aCTU HaXoaUTCA B
paBHOBECUMN,



12 YpenbHoe cuenneHne nopoa onpeaenaerca Kak:

a) npeaenbHOE CONpPOTUBAEHUE Pa3pyLUEHUIo 0) peaeIbHOE COPOTUBIICHUE PACTSIKEHUIO;

fipN «4MCTOM CABUTEY; B) IPEENBHOE CONMPOTHBIIEHHUE CIKATHIO.

13 I'uapocraTuveckoe JaBJjieHHe MOA3€MHbBIX B0/l HA IOBEPXHOCTH CKOJIbKEHHSI IPUOTKOCHOTO
MaccHuBa:

a) YMEHbLUAET CUNbI TPEHUS; B) HE BIIMSET HAa BEJIMYUHY CHJI TPEHUS.

6) yBe/IMYMBAET CU/bI TPEHUS;

14 Yron ectecTBEHHOro OTKOCA peasibHbIX CbiNy4yux Nopoa:
a) MeHblUe yrna BHYTPEHHEro TPeHUs Nopoa; B) OOJIbIIIE yIJIa BHYTPEHHETrO TPEHUS MOPO/I.

6) paBeH yriy BHYTPEHHEro TPeHWA Nopos;

15 Cucrema TpeluH B MOPOJAX — 3TO COBOKYINHOCTh TeX TPEIUH, KOTOPble HMEKT OJIU3KHe
10 BeJIMYMHE:

a) azumymuol TUHUL NPOCMUPAHUS U Y2Tlbl B) CLEIUJICHUE U yT0Jl BHYTPEHHEr0 TPEHUS
naoeust; 3aMOJIHUTENS TPELIUH.
6) cuensieHne 1 yroi BHyTPEeHHEro TPeHus no

NOBEPXHOCTAM TPELUUNH;

Tect Ne3

YKa3aTb BEPHbI OTBET U AaTb paclndpoBKy 0603HaUYEHUN B HEM.

1 K nokasaTensm KomMmnpeccCUoHHbIX CBOMCTB NOPOA, OTHOCUTCA:
a) NNIOTHOCTb Nopos; B) KO3OOULMEHT YNNOTHEHUS;

6) KoaddurumeHT MNyaccoHa; r) Moay/b ynpyroctu.

2 bokoBoe paBsneHue B maccuse nopog, (O, ):

a) o, =7-h; 8) o, =y-h-cos?B;



6) 6, =9-y-h; r) o, =y-h-cos?®.

3 KoadpPpuumeHT MyaccoHa ropHbIX NOpoAa — 3TO:

a) OTHOLWEHME OTHOCUTENbHBIX NPOAObHON U B) OTHOLIEHME abCONOTHBIX NONEPEYHOM U
nonepeyHon gepopmaumi; npoAao/ibHoWn AedopmaLmi;

6) OTHOLLIEHME OTHOCUTE/IbHbIX NONEepPeUYHoN U r) oTHoLweHne abCcoNtOTHbIX MPOAOALHON U
npoaosbHon aepopmaLmii; nonepeyHon gebopmaumi.

4 YpenbHoe cuenieHue Nopoa, — 3To NoKasaTenb:
a) AedpOpPMaLMOHHDBIX CBOMCTB; B) MeXaHN4YeCKMX CBOMCTB;

6) peonormyeckmx CBOMCTB; r) db1U3nMYEeCKNX CBOMUCTB.

5 BbicoTa BepTUKaNbHOro obHa)KeHusA nopoAa — 3TO BbICOTA BEPTUKAJIbHONO OTKOCA, Y KOTOpoOro

KoadPuumeHT 3anaca yctoiumBoctm ( K:,‘y ):

a) Ky =1; 6) Kyy>1; ) K,y<1.

6 Ycnhosuem paBHOBeCUA HECBA3HDbIX NOPOA ABAAETCA:

a) a=0¢; 6) Fepe =Fp +Foy; 8) F. =F

7 Cunbl TpeHusa (FTp) Ha MOBEPXHOCTU CKOJIb)KEHUA BEPTUKANIbHOro 6710Ka NPU3Mbl CKO/bXKEHUA

onpeaenaroTca:
a) F,, =P-cosf; 8) F, =P-cosf-tgop;
6) szP-sinB; r) FTp=P-tg<p.

8 KacaTtenbHble cunbl (T) MO NOBEPXHOCTU CKOJIbXX€HUA BEPTUKAJIbHOIo 6n0Ka npn3mMmbl CKOJ1bXXeHuUA
onpeaenaroTca:

a) T=P-sinf; B) T=P-cosfB-tgop;

6) T=P-cosp; N T=P-sinf-tgp.



9 Mone.lmp()BaHne HaNPSAKEHHOI'0 COCTOAHUA MAaCCUBaA I'OPHLIX MOPOA OCYIIECTBJIACTCH

METOJA0OM:

a) LI,EHTpO6E)'KHbIM; B) 9KBUBAJZIEHTHbIX MaTEPUNANOB.

6) NonsApU3aLMOHHO-ONTUYECKMM;

10 Hanbonee BepoATHAA IMHUA CKOJIb}KEHUA B OTKOCE — 3TO JINHUA, N0 KOTOpoi Ko3dduumeHT 3anaca
yCTOMUNBOCTY:

a) MaKCMMasbHbI; B) paBeH eauHULE.

6) MMHUMaNbHBIN;

11 Oedopmauma «HAZNOAOLLBEHHOrO ONMON3HA» XapaKTepHa A1 OTKOCOB:
a) oTBaNOB; B) ycTynoB 60pTa Kapbepa.

6) 60pTOB Kapbepa;

12 CsA3Hble NOpPOAbI B OTKOCAX HAXOAATCA B paBHOBECUM, eCNn:

a) cymma COGUZCUOWMX CUJl pasHa Cymme Cull B) Cymma casuralolinx CUa paBHa cymme CuUn

cyenyieHus, TPEHUA U cuenIeHus.
6) cymma caBuratoLmx cMa paBHa Cymme Cui

TpeHus;

13 IIpuyunoii nepopmanuu «cypgo3un» B 0TKOcax 00PTOB Kapbepa sIBJIAETCH:

a) Haanyme CToKa nog3emMHbiX BO4; B) HECOOTBETCTBNE MeXIY BbICOTOM OTKOCa U ero

YF1IOM MO YCNOBUIO YCTONYMUBOCTH.
6) TpewmMHOBaTOCTb NOPOL;



14 Nledpopmauuna obpyLieHMA XxapaKTepHa A4Na nopoa;:
a) MATKNX CBA3HDbIX; B) CKaNbHbIX U MOZTyCKa/1bHbIX.

6) cbiny4ux;

15 Aedopmanusi moJOMIBEHHOT0 OIOJI3HSI XapAKTEPHA /1JIS BHEIIHUX OTBAJIOB:

a) Ha FMNHUCTOM OCHOBAHUMU, B) Ha CKa/IbHOM HaK/10HHOM OCHOBaHUW.

6) Ha CNOUCTOM HAaK/IOHHOM OCHOBaHWH;

Tect Ne 4

YKas3aTb BEpHbI OTBET M A4aTb PacINPPOBKY 0603HAUYEHWNI B HEM.

1 MNnactuueckan aepopmauma Harpy>KeHHbIX NOpog — 3TO:

a) HeobpaTMOe KOHEeYHOe pa3pyLLEeHUE; B) U3MEHeHNe NNHENHbIX Pa3MepoB, KOTopble

BOCCTaHaB/IMBAOTCA NOC/e CHATUA

N3MeHeHU MHEeMNHbIX M KOT e H
6) M3MeHeHMe IMHENHbIX Pa3MepoB, KOTOpble He Harpy3K,

BOCCTaHaB/IMBAKOTCA NOC/1e€ CHATUA HAlrpPy3Ku;

2 MaKcMmanbHoe KacaTesibHoe HanpsaXeHue B TOUKe maccnBa nopog, (T max )

— 1 .

) Tmax = o 262_; B) Tmax =§-y-h-sm2®;
0-1+0'2 _1 h 2@

6) Tmax:T; r) Tmax_E'Y' - COs .

3 «IMacnopT NPOYHOCTUY» NOPOAbI — 3TOT rpaduK 3aBUCUMOCTU:

a) KacCaTe/JibHbIX Hal'lp'r'I)KEHVIf/JI OT B€/INYUNHDbI B) KacCaTe/JibHbIX Haﬂp‘r'l)'KEHMlz OT yr/sia Hak/10Ha
HOPMa/1bHbIX HaﬂpﬂHEHMﬁ; naowaanok casura.

6) mexkay HanpsxkeHnaMK 1 gepopmaumuamu;

4 KpaTtKkoBpemeHHasa NpoO4YHOCTb NOPOADbI:

a) MeHblue 40roBPeMEHHON; B) 6o/blLe AONTOBPEMEHHON.



6) paBHa 4,ONTOBPEMEHHO;

5 Monsyyectb nopoA — 3T0:

a) AMCKpeTHoe HapacTaHue aepopmaumin npu 6) nocTeneHHoe HapacTaHue aedopmauuii npu
NOCTOSIHHOM HarpyskKe; NOCTOSIHHOM HarpyskKe;

B) NocTeneHHoe HapacTaHue gedopmaumii Nnpu
YBE/IMYEHMM Harpy3KHU.

6 «YuCTbIN cABUI» — 3TO paspyLleHue Nnopoabl Npu:

a) fencTBMK KacaTeslbHbIX cun 6e3 HopManbHOW  6) deticmeue HOPMANbHBIX CUL Oe3
Harpysku; KacamenvHou Hazpy3Ku,
B) AENCTBME HOPMANbHbIX U KacaTe/IbHbIX CUJ.

7 Echn BbicOTa BEpPTUKA/NbHOIO OTKOCAa MeHblUe BbICOTbI BEPTUKa/NbHOro O6Ha)KeHuA nopopj, TO

KoadPuuMeHT 3anaca ero yctTonumsocTu ( K3y ):

a) K;y<1. 6) Kyy =1; B) K;y>1;

8 Cnepcteuem cydpo3um B OTKOCE MOXKET ABUTLCA:

a) ononseHsb; 6) 0bpyLueHue; B) OCbINaHue.

9 Kpyr Mopa — 310 rpaguk 3aBUCHMOCTH KACATeJIbHbIX U HOPMAJIbHbBIX HATIPSIKEHU I :

a) oT yrna cABura nopog; B) OT yrna HaK/J0HA HaMNpPsAKeHHbIX NI0LLAL0K.

6) OT BepTMKaNbHOTO AaBAeHUS;

10 MakcuMasibHOe KacaTeJbHOe HANIPSIZKeHHe JelCTBYeT MO0 MJIOIAJKaM C YIJIOM HAKJIOHA

K BePpTHKAJIHU:



a) 90° 6) 0°; B) 45°.

11 WinpuHa nprU3mbl CKONIbXXeHUA OTKOCA onpeaenserca:
a) rnybuHoOM TpeLLnHbI OTPbIBa; B) PAacCTOSHUEM MeKAY TPELMHOM OTpbIBa U

BepXHel 6poBKOW.
6) BbICOTOWM BEPTMKaNbHOTO 0OHaXKeHUs NOPoA;

12 [1na 0TKOCOB YCTYyNOB PEKOMEHAYEeTCA BeIMuMHA KoadduumeHTa 3anaca ycTtoiumBocTu:

a)1,5-2,0; 6)1,3-1,2; B)1,1-1,2.

13 «Mpu3ama ynopa» - 3TO YaCTb NPU3MbI CKOJIbXKEHUA, FAe MO AMHUU CKOMbXKEHUA yaeprKusaiowme
CUnbI:

a) MeHblLe CABUraloLLINX; B) paBHbl CABUraOLLMM.

6) bosnblue CABUTaOLWNX;

14 Bo3moxxHoM aedopmaumeit 0TKOCa OTBaNa CKa/ibHbIX NOPOA, Ha MIMHUCTOM OCHOBaHWUM ABAAETCA:
a) NOAOWBEHHbI OMON3EHD; B) HaANOAOLWBEHHbI ONOA3EHb.

6) NoANOAO0LWBEHHbIN OMNON3EHD;

15 KacaTenbHble K Hanbonee BepoATHOM IMHUMN CKONbXKEHWUA NOKa3blBalOT HanpaB/AeHUe:
a) MaKCMMaNbHbIX KacaTe/bHbIX HanpsAKeHui 6) HOpMabHbIX HANPAXKEHUN © ;

T ; o
max B) KacaTeNibHbIX HanpaAXeHun T.

Knwou K Ttectam



Tecm Nol

Homep
Homep BepHoro oteeTa Pacwndposka 0603HaveHUn B popmyne
Bonpoca
1 B
5 6 Y -YAenbHblvi Bec nopos, h—rnybuHa 3aneraHma pacieTHom
TOYKMU
3 6
4 6
5 r
6 6
7 6
8 B @ - Yron BHyTPeHHEero TpeHuA Nopoz,
9 B
10 B
2 Fp ., XFey s 2 Fcacar -CYMMbI CUA TPEHWMA, CLEMNEHNA,
11 a
KacaTesbHbIX.
Y -YAenbHbIVi Bec nopog; h —rnybuHa 3aneraHua pacyeTHom
12 6 TOYKU,
B - yros Hak/JI0Ha NMOBEPXHOCTM CKOJIbXKEHUS B PACUETHOM TOUKE
Y -YAenbHbIVi Bec nopos, h—rnybuHa 3aneraHmaA pacieTHom
13 a TOYKM,
B - yron Hak/s0Ha NOBEPXHOCTU CKONIbXKEHUA B PACUETHOM TOUKe
. - n , - N Nn n N ’
P; - cuna Taxectn roO/1 HAKNIOHA JINHUW CKOJIbXKEHUA
14 a
¢ - Yroa BHYTPEHHEro TpeHWA Nopoz,
15 B

Tecm Ne?2




C -yfJenbHoe cuenieHne nopoa, y - YAe/bHbIl BeC nopos;

' ° (@ - Yron BHyTPEHHEero TpeHWA Nopog,
2 r
3 B
4 6
5 6
6 a
7 6
8 r
9 B
10 6
11 6
12 a
13 a
14 B
15 a
Tecm MNe3
Homep
Homep BepHoro oTeeTa PacwudposKa ob6o3HauyeHUn B popmyne
BoMnpoca
1 B
3 - KoadpduLuMeHT 6OKOBOTO OTNOPA; Y - YAE/bHbIV BeC NOPOA;
2 6
h - rny6una 3anerannsa pacyeTHol ToUKM
3 6
4 B




0L - yron oTKoca; (p - yro BHYTPeHHEro TpeHUsa nopog,

( - yron BHyTPEHHero TpeHMA Nopog.

P - CUNa TAXKECTHU, B - Yron Hak/1o0Ha IMHNKN CKOZ1bXXeHUA

10

11

12

13

14

15

Tecm Ne 4

04 N Gy -TNaBHble HaNpAXKeHUA.

10

11

12

13




14

15

IIpuioxkenue 2

OH€HO‘IHBI€ Cpe€acTBa Ajisd IPOBEACHUA HpOMeX(YTOqHOﬁ arrecrauguu

a) [Tmanupyemblie pe3ynbTaTbl 00y4eHUs M OIICHOYHBIE CPEICTBA ISl IPOMEKYTOYHOM

aTTecTaluu
Koo Hnouxamop Ocmamounwvle cpedcmaa
UHOUKAMOP 00CMudICeHUs
a KOMNnemeHyuu

OIIK-6: CriocoOeH NpUMEHSTh METO/IbI aHAJIN3a U 3HAHUS 3aKOHOMEPHOCTEN ITPOBECHUS U
YIIPaBJICHUS CBOMCTBAMH TOPHBIX IOPOJ U COCTOSIHUEM MacCHBa B IpoLieccax JOObIUU U
nepepadOTKU TBEPBIX MOJE3HBIX HCKOMAEMBbIX, a TAKXKE MPH CTPOUTEIHCTBE M IKCIUTyaTalluu

IIOA3CMHBIX 00BEKTOB

OIIK-6.1

CucremaTtusupyer
METOJIBI
IPEeAETbHOTO
HAaIpPsKEHHOTO
COCTOSTHUS
MaccHBa FOPHBIX
OpOJ

Ilepeuenv mem u 3a0anuil
. 'opHoe naBieHue.

—_

2. Mexanuueckue cBoiictBa mopon. CmocoObl  uX
oIpeJieJIeHUsl.
3. IlonsTHe 00 yaenbHOM CHEINIEHUH U METOJ1aX €ro
OIIpeJIeJICHUSI.
. YpaBuenue Kynona u ero rpaduueckas uHTepIripeTanus.
. IlacopT Mpo4YHOCTH FOPHBIX MOPOL.

. HpO‘IHOCTL nopoa B MaCCHBC.

~N SN Dn K~

. OcHOBHBIE napamMeTpel CUCTEM TPCIIMH I'OPHOI'0 MaCCUBa Y

Croco0 UX OIpeeIICHHS.

o0

. YIpyrue cBOMCTBA MOPOLI.

9. KomnpeccuoHHbIE CBOMCTBA TOPOJI.

10. OObemMHOE HamNpsSXKEHHOE COCTOSTHUE HETPOHYTOIC
MaccHBa.

11. Omnpenenenue HampaBlIeHMH W BEJIWYUH HaIPSHKEHUN
JEMCTBYIOIMX HAa HAKJIOHHOM IUIOIIAKE B TOUKE MacCcHBa.

12. CroiictBa kpyra Mopa.

13.  OmnpeneneHne  KacareapHOIO M HOPMAJIBHOTO
HaIpsDKEHUH HAKJIOHHOM IUIOIIAJKU B 33JaHHOM TOYKE
MaccHBa C oMol kpyra Mopa.

14. Tloctpoenune npenenbHOro kpyra Mopa i1 3aJaHHON TOYHK
MacCHBa MPHU U3BECTHBIX (U3NKO-MEXAHUYECKHX CBOMCTB:
IIOPOJI.

15. HanmpaieHuss HauOOJBIIMX TJABHBIX HANpSKCHUN E

npuOOPTOBOM MAacCUBE U HUX pOJIb B ONPEAEICHUN

HarpaBJieHUu aedopmariiii cIBura.




16. CymHocTh W cmocoObl  ONpEneNieHUs]  BBICOTH
BEPTUKAJIBHOIO  OOHaXEHHs  MOpoJ M 0o0JyacTy
PaCTITMBAIOIINX HANPSKEHUM B IPHOOPTOBOM MaCCHUBE.

17. Teopernyeckue IOJIOKEHUS, HCIOJIb3YyEMbIE  IIPY
MOCTPOCHUH Haubosiee BEPOSATHOW JMHHUU CKOJBKEHUS E
OTKOCaXx.

18. I'paduueckuii criocod onpeneneHus MMPUHBI TUIOMIAIKN
MIPU3MBI CKOJIBKEHUSI.

19. Tloctpoenue Hanbojee BEPOATHOW JMHUU CKOJBKECHUS
BapuanTtsl noctpoeHusi.

20. OmnpeneneHue  MEXaHUYECKHUX  CBOMCTB  MOPOJ
MIPUOTKOCHOTO MacCUBa IO H3BECTHOMY IIOJIOKEHUIO
[TOBEPXHOCTHU CKOJIbKEHUS.

21. IloctpoeHue TIJIOCKOW TOBEPXHOCTH  CKOJIBKEHUS
BEPTUKAIBHBIX OTKOCOB.

22. Cunbl, 1eWCTBYIOIIME Ha TOBEPXHOCTU CKOJIbKEHUSI.

23. YcnoBue npeaenbHOro paBHOBECHUS TTOPO/I.

24. Ilonsarue o ko3 dunrenTe 3anaca yCTOWIMBOCTH, €TI0
HOPMAaTHBHBIC 3HAYCHUSI.

25. Tlonsitue o kodddunreHte 3amaca YCTOMYMBOCTH Y
METOJIaX €ro pacyera.

26. OnpeneneHne BbICOTH BEPTUKAIBHOTO OTKOCA € 3a/1aHHBIM
3a1acoM YCTOMYMBOCTH.

27. Meton ®UCEHKO OIpeeeHHs yTIila UM BBICOTHI OTKOCA ¢
3aJJlaHHOM YCTOMYUBOCTBIO.

28. XapakTtep 3aBUCUMOCTH MEXY BBICOTOM U yIIIOM OTKOCA.

29. Pacuer kod(duimenta 3amaca YCTOMYMBOCTH METO/IOM
anre0panvecKoro CIOKEHHUS CHJL.

30. Pacuet ko3 duimenra 3amnaca ycTOM4uBOCTH METOAOM
KacaTeIbHBIX HAMPSKEHHUH

31. Ycpennenue pu3nKo-MeXaHMUECKUX CBOMCTB MOPOI.

OIIK-6.2

Bnaneer
I/IH}KeHepHBIMI/I nu
TEXHOJIOTHYECKUM
M METOJaMU
YIPaBICHUSAMHU
TCOMCXAaHNUYCCKUM
U IpoLeccamu

TecTbl 111 IPOBEPKH 3HAHUH CTY/ICHTOB
U KJII0Y K TecTaM

Tect Nel
VYkazaTh BEepHBI OTBET U JaTh paciiu(poBKy
0003HAYCHHI B HEM.
1 K noka3zarejiiMm MeXaHU4€eCKHX CBOMCTB MOPOJ]
OTHOCHUTCH:

a) MOAYJb YIPYIOCTH; B) KO UIHEHT
. BHYTPEHHETO TPEHHUS;
0) yAelIbHBIN BEC;

r) ko3 dunment [lyaccona

2 Bepruka/ibHoe J1aBjieHHe B MaCCHBE OpoJ (Oy ):




a) Oy y-h-coszﬁ; B) Oy

0) oy = y-h; r) oy -y-h-sin2p;

1
2

3 ConpoTuBJieHHE OPO CABUTY 00YCJIOBJIEHO:

a) cuiiaMu OOKOBOTO B) BEPTHKAJIbHBIM
OTIIOPA; JTaBJICHUEM TIOPO/I;
0) cunaMu TpeHHS U ') HOpMAJIbHBIMH CHJIAMH
CICTIJICHHS IO 10 TIOBEPXHOCTH C[BUTA.

IMOBEPXHOCTHU CABUTIA,

4 Ko dunuent 60k0BOro oTmopa — 3T1o:

a) omHoweHue B) OTHOILIEHUE
abconommbix BEPTUKAJIbHBIX
nonepeyHbIx HaNpsHKEHUI B MAaCCHBE
deopmayuii nopoo k opoJ K
NPOOOIbHBIM NPU TOPH30HTAIbHBIM.

O0OHOOCHOU HA2pY3Ke;
0) OTHOIIIEHHE
TOPU30HTAIBHBIX
HaIlpsKEHUH B
MaccuBe OPOJ K
BEePTHKAIBHBIM;

5 K noka3zaresasim 1e)OpManMOHHBIX CBOMCTB IOPO/
OTHOCHTCH:

a) UTUTeTbHas B) YENIbHOE CIICTIJICHHE;
MPOYHOCTB;
') MOAYJb YIPYTOCTH.
0) yroJy BHyTpEHHET O
TPEHUS;

6 Peostornyeckue cBOMCTBA MOPO/ XapAKTEPU3YHOTCH
MoKa3areJjieM:
a) MPOYHOCTH MOPOJI HA  B) KO3 PUIIMEHTOM

pacTsLKEHUE; YIUIOTHEHUS],
0) AIUTETHHON ') IPOYHOCTH MOPOJ HA
MIPOYHOCTH; CIBMT.

KosgduuueHT CTPYKTYPHOTO0 0Caa0/1eHHs TOPOJ B
MacCHBe — 3TO BEJIMYUHA, ONPEAeIAI0IIas CTEIeHE
CHMKCHUS:

a) yrjia BHyTPEHHETO B) IPOYHOCTH TIOPOJI HA
TPEHUSA TOPO; pacTsKCHUC.

0) yAEIBbHOTO CIETUICHUS
TIOPOJT;

8 Hanpagienue miomaaok ¢ABUra B NpUOTKOCHOM
MaccuBe MOPO/ ONpeAesIeHo yriiom O :

a) ®=45+¢/2 no B) ®=45—-¢/2 1o
OTHOILICHHUIO K OTHOIICHHUIO K
BEPTUKAJILHOU HAIIPaBJICHUIO IEHCTBUS

IIJIOCKOCTH, HAHOOJIBIIEr0 TJIABHOTO




0) ®=45-¢/2 1o HATIPSDKEHUS;

OTHOLICHHUIO K r ®=45+¢@/2m0

OTHOIICHHIO K

TOPU30HTAIIBHOU

TUIOCKOCTH;
HaIlpaBJICHUIO

HaVMEHBIIIETO IJIaBHOIO
HaIPSKCHUS.

9 HaunOoJiee BeposiTHASI IOBEPXHOCTH CKOJIbKEHHS B

MNPUOTKOCHOM MAaCCHUBE IMMOPOJA — 3TO MOBEPXHOCTD, 110

KOTOPOW:

a) ICHCTBYIOT B) OTHOILIICHUE CyMMBI CHJI
MaKCHMaJIbHbIE TPEHHS U CLEIUICHUS K
KacaTeJbHbIe CyMMe KacaTeJbHBIX
HaIPsOKEHHS; CHJI SIBIISICTCS

MHHUMAIIbHBIM;

0) OTHOIIIEHUE CYyMMBbI
KacaTeNbHBIX CHJI K ') OTHOIIEHHE CYMMBI CHII
CyMMe CHJI TPEHHS U TPEHUS U CUETUICHHS K
CIICTITICHUS SIBIISICTCS CyMMe KacaTeIbHbIX
MUHUMAaJIbHBIM; CHUI SIBJISIETCS

MaKCHUMaJIbHBIM.

10 YcioBueM paBHOBeCHS CBSI3HBIX IIOPOJA B IPHOTKOCHOM

MaCCHUBE ABJIACTCH:
a) PaBCHCTBO yI'JIa OTKOCa B) PaBCHCTBO KAaCATCJIbHBIX

YTy BHYTPEHHETO HanpsHKeHUH
TPEHHUSI IIOPOJ; COIIPOTHBIIEHUIO TIOPOJL
CHBUTY.

0) paBEeHCTBO BHICOTHI
OTKOCa BBICOTE
BEPTUKAJIBHOTO
OOHaXKEHHUS TTOPOI;

11 Kos¢gduuueHt 3amaca yCTOMYMBOCTH NPHOTKOCHOIO
MacCCHUBa CBA3HBIX MOPOJA (K3y) omnpenessiercs:

a) B) K = ZFcu + ZFKaca'r
:ZF'rp +2Fcu e ZFTp
¥ Z anca'r

6) K. = zanca-r
_ ZFTP +ZFKaca'r i r) Wy ZF'rp +ZFcu.

3y l
chu
12 KacareabHble HamnpsikeHust (T ), deiicTByHOIIHMe IO

HauOoJsiee BEpPOATHOH MOBEPXHOCTH CKOJbKEHHUS
onpee/siloTCs:

K

— 2n.
a) T = %.Y.htgq_), B) T = ’Yh'cos B’

r T
0) T =




%-y-h-sinZB; %.(01—02)-sin2®;

13 HopmaiabHble HanpsikeHuss ( G ), JAelicTByouUe MO
HauOoJjiee BePOSITHOI TOBEPXHOCTH CKOJIb:KEHUS,
onpeneasloTCs:

a) c=y-h-cos?p; 5 o= 1702
2
6 o= 1102
2

14 Cymma cuin tpenns (3 F, ), neficrByroumx no

HauOoJiee BEPOSITHOM JTUHUM CKOJIbKEHUS
NPHOTKOCHOT0 MacCHBA, OIpPe/IeJIsieTcs:

a) B)
SFp = 3P, -cosp-t¢ TFy = 2T, -sin -tgo,
i1 i=
0)
YF. =3P, sinp, -tg
i=1

15 Cymma casuraromux cua () F., ), meiicrpyromux g

Hauobo.1ee BCpOﬂTHOﬁ JIMHUH CKOJIbXKCHHSH
NMPUOTKOCHOI'O MacCuBa, 3TO:
a) CyMMa HOpMAaJIbHbIX B) CyMMa KacCaTCJIbHbIX

CHUII; CHII;

') CyMMa CWJI TpeHUs U

0) cymMMa CHJI CIICTUICHHS
CIETUICHHUS.

0) [lopsinoK NpoBeAeHUsI IPOMEKYTOYHOM ATTECTALUM, TOKA3ATEIH U KPUTEPUH
OLICHUBAHMUS:

[IpomexxyTouHas arrectanus no JucuuIimHe «I eoMexaHnKa BKIFOYAET TEOPETHYECKUE
BOIIPOCHI, TO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YJarOIIUMUCS 3HAHUH, U TIPAaKTHYECKUe
3aJ]aHMsl, BBISABISIONIME CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIaIeHUH, TPOBOIUTCS B (hopme
3a4eTa C OLICHKOM.

3aueT ¢ OIIEHKOM 110 JaHHOM NHMCUUIUIMHE TPOBOAMUTCS B YCTHOM opMe 1o Ouiieram,
KaKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OAHO IIPAKTHUECKOE 3a/1aHHUE.

MeTtoanveckue peKOMeHAAIUH 1JIsl IOATOTOBKH K 3a4eTy € OLleHKOM
[Ipu moAroToBKe K 3a4eTy C OLIEHKOH Yy CTYIEHTa JOJDKEH ObITh XOpOIIUMH y4eOHUK WU
KOHCIEKT JMTEpaTypsl, NMPOYMTAHHOM IO YKa3aHUIO IpernojaBaTelli B TEUEHUE CEMECTpa.
KoHcniekTupoBaHue TOMKHO OCYIIECTBISATHCS OOYYAIOIIUMCS TOJIBKO JIMIIB CaMOCTOSITENBHO.



[IpocMOTp COOCTBEHHBIX KOHCHEKTOB IMO3BOJIET oOyuaroliemMycs ObICTPO BOCCTaHABIMBAaTh B
NaMATH COACP>KaHUE UCTOYHHKA.

B Hagane cienyer npocMOTpeTh BECh MaTepUall IO CAaBAEMOM TUCIUIUINHE, OTMETUTD JUIsS
cebss TpyaHele Bompochl. OOs3aTensHO B HUX pa3oOparbcs. B 3akimrouenuwe emie pas
11€J1€C000Pa3HO MOBTOPUTH OCHOBHBIE IOJIOKEHUS, UCIOJIB3Ys MPU 3TOM OINOPHBIE KOHCIIEKTHI
nekuuit. Ilpu sToM HyXHO 0OpaTuTh OCO0O€ BHMMAaHHE Ha TEMbl Y4YEOHBIX 3aHSITHIA,
MPOMYIIEHHBIX CTYACHTOM M0 Pa3HbIM MIPUUHUHAM.

[Ipu moAroToBKe K 3a4eTy C OLEHKOM HE0OXO0AMMO MOBTOPATH MPONACHHBIN MaTepuan B
CTPOTrOM COOTBETCTBHH C yueOHON pabouell mporpaMMoil TUCHUIUIMHBI, IPUMEPHBIM M€pEUHEM
y4eOHBIX BOMPOCOB, BEIHOCAIIIMXCS HA 3a4€T C OLICHKOM M COJEPKAIIUXCS B JAHHOM MporpaMme.

Ecnu B mporecce caMoCcTOsATeNsHONW pabOThl HaJl M3YyYEHHUEM TEOPETHUECKOT0 Marepuaa
WIM [IPU PEILIEHUH 3aa4 Y CTYJEHTa BOZHUKAIOT BOIIPOCHI, Pa3peluTh KOTOPbIE CAMOCTOSATEIBHO
HE y/aeTrcs, Heo0X0IMMO 00pPaTUTHCS K MPEIOIaBATENIO ISl IOJyUYEHUS Y HErO pa3bsICHEHUN WU
yKazaHuid. B cBoMX Bompocax CTYIAEHT JOJDKEH YEeTKO BBIPa3UTh, B YeM OH HCIBITHIBAET
3aTpyIHEHHs, XapaKTep ITOro 3aTpyJHEHHS. 3a KOHCYJIbTAIUeH ciaenyeT oOpalarses U B cllydae,
€CJIM BOBHUKHYT COMHEHUS B IPABHJILHOCTH OTBETOB Ha BOIPOCHI CAMOIIPOBEPKHU.

Ilokazamenu u Kpumepuu oUeHUBAHUA:
— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yarouuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHD

c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHUECKOe U ITyOOKOe 3HaHUE
yueOHOro MaTepuana, CBOOOIHO BBIMOJIHSAET MPAKTUYECKUE 3aJaHHsl, CBOOOTHO OIEpUPYET
3HAHUSMH, YMEHUSMH, IPUMEHSET UX B CUTYallUsX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OLIEHKY «X0po1o» (4 6anna) — o0yyaronuiicst 1eMOHCTPUPYET CPEAHHUM YpPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HaHUS, YMEHHUSI OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAaYUTENbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHUS [IPH aHATUTUYECKUX OIEepallusiX, IEpeHoce
3HaHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaI[1H.

— Ha OLIEHKY «yA0BJeTBOPHUTEIbLHO» (3 Oania) — o0yJyarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
yYpOBEHb C(HOPMHUPOBAHHOCTU KOMIIETCHIIMN: B X0J1€ KOHTPOJIbHBIX MEPOIIPUITUIN TOMTYCKAIOTCS
OLIMOKH, IPOSIBIIETCS] OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHUI, HAaBBIKOB, 00yJaroIuiics
UCTIBITHIBACT 3HAYUTEIbHbIE 3aTPYAHECHUS TIPU ONEPUPOBAHUH 3HAHUSAMH U YMEHHUSIMU TIPU UX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HeY/A0BJIeTBOPUTEIbHO» (2 6amia) — o0yJaromuiics IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUuecKoro MaTepuasa, JOMyCKaeT CyllleCTBEHHbIE OINOKH, HE MOXKET ITOKa3aTh
MHTEJJIEKTyaJIbHbIe HAaBbIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arm) — oOydJarommiicss He MOXET TOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEJICHUS U 00BSICHEHUS] UH(DOPMAIIMH, HE MOXKET IMOKa3aTh UHTEIIEKTYyaJIbHbIE
HaBBIKU PELICHUs MPOCTHIX 3ajay.






