MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUA
POCCHNCKOU OEJIEPALTNN

®enepalibHOE TOCYIApCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHuUs
«MarHuToropckuii rocy1apCTBEHHbIM TEXHUYECKUM YyHUBepcuTeT um. ['.1.
Hocosa»
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PABOYASA NTIPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

I'EOMEXAHHKA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HanpasnenHocTs (mpoduiib/crienanu3anys) nporpaMmbl
OTKpBITHIE TOPHBIE PAOOTHI

YpoBeHb BhICHIET0 00Pa30BAHMUS - CTICIIHATUTET

dopma oOyueHus
OuHas

Uuctutyt/ pakynprer HWHCTUTYT rOpHOroO j€a U TpaHCIOpTa

Pa3zpaboTku MeCTOpOKACHHI MOJIE3HBIX UCKOMTAEMBIX
3
6

Maruuroropck
2025 ron



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)

Pabouas mporpamma paccMoTpeHa W of00peHa Ha 3acenaHuu Kadeapsl PazpaboTku
MECTOPOKJICHHUHN MOJIE3HBIX HCKOTIAEMBIX
04.02.2025, mporokoin Ne 4
3aB. kadenpoit ' .~ C.E. T'aBpumen

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

#L
[Ipencenarens —— 24— ~U.A.llpitanes
PaGouas nmporpamma cocraBicHa: W
noueHT kadeapsl PMIIN, kana. TexH. HayK B.IO. 3amsaaaoB
Penensent:
3apenyromuit  naboparopun OOO  "Vpanleollpoexkt" , kaHJ. TexH. Hayk

iy _—— B TI'ansimoB



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 2031 - 2032
yueOHOM TOJTy Ha 3aceannu kKadenpsl Pa3paboTku MeCTOPOXKISHUH MOJIE3HBIX HCKOITAeMbIX

IIporokomor 20 . Ne

3aB. kadeapoii C.E. ﬂBpI/IH_IeB




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

®dusuka

3HaHus (yMEHUs, BIIa/IeHUs ), TIOIy4YE€HHbIE IIPU U3YYEHUH JTAHHON TUCIMITIIMHBI Oy IyT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

[Iporueccrl OTKPBITBIX TOPHBIX padoT

be3zonacHOCTb BeieHUs TOPHBIX padoT

[IpoexTupoBanue KapbepoB

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

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

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

OIIK-6 CrnocobeH mMpuUMEHSATh METOJbl aHANM3a M 3HAHHUS 3aKOHOMEPHOCTEH MOBENEHUS U
YIpaBJICHUSI CBOMCTBAMHU TOPHBIX TOPOJ M COCTOSTHUEM MacCHMBa B TpOIeccax TO0OBIYU U
nepepaboTKU TBEPABIX MOJIE3HBIX UCKOMAEMBIX, a TAK)XKE MPU CTPOUTENHCTBE U IKCILTyaTalluu
MOA3EMHLIX 00BLEKTOB

OIIK-6.1 CucremaTuzupyeT MeETOJbl MPEAENbHOIO HAIPSHKEHHOTO COCTOSHUS
MacCHBa FOPHBIX IOPOJ

OIIK-6.2 Bnaneer MH)XXEHEPHBIMH M TEXHOJOTMYECKMMHU METOAAMM YIPABICHUS
reoMeXaHHUueCKUMHU IpolieccaMu




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mias TpyI0eMKOCTh JUCIUIUIMHBI COCTaBIsAeT 5 3aueTHhIX enuuull 180 akasn. yacoB, B TOM
qyuce:
— KOHTaKkTHas padora — 92,35 aka. 4acos:
—aynuropHas — 90 akaj. 4acos;
— BHeaynuTopHas — 2,35 akajl. 4acos;
— caMocTosTenbHast pabora — 87,65 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

dopma aTTeCTaluy - 3a4ET C OUEHKOMN

AynuropHas 3 =
o | KoHTaKTHAS pabota E 3 dopma TEKyIEro
=
B B aKaJ. Jyacax 3} By KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) == A y P Kon
S 3 © | caMOCTOSITENbHOM | yCIIeBaeMOCTH U
JACHIHILIAHBI 3 [ . | KoMIeTeHITH
@) g £ padoThI MIPOMEKYTOUHOM
nab. |mpakT.| 3 &
Tlex. z'g aTTeCcTalun
3aH. | 3aH. |[Q &
1. Beenenue
1.1 e Hu 3aJ1aun TToaroroBka k .
1 n A VYerHbIi ompoc
IUACHAIUIMHEI,  CBA3bL  CO 1 1 2 CEMHHAPCKOMY
(cobecenoBanue)
CMEKHBIMHU AUCIUIUTMHAMH 3aHATHIO
1.2 CoBpeMeHHbIE IloxroroBka k N
YcTHbIi onpoc
TEHICHIINHA pa3BUTHS 1 1 2 CEMHHAPCKOMY
(cobecemoBanwe)
FCOMEXaHUKH 3aHATHIO
Wroro no pazneny 2 2 4
2. 'opHoe naBneHue
IlogroroBka k
2.1 OcHOBHBIE TOHATHS 1 1 1 A TectupoBanme
TECTHPOBAHHIO
TToaroroBka k
2.2 ®opMbl IPOSIBIICHHUS 1 1 A TectupoBanue
TECTUPOBAHHIO
HWroro no pazaeny 2 2 1
3. CpoiicTBa nopos
3.1 duznueckue u TToaroroBka k
. 1 4 2 A TectupoBanue
MeXaHWYECKHE CBOMCTBA TECTUPOBAHHIO
3.2 Meroasl oOmpeneIeHus TToaroroBka k
A Q 1 4 2 A TectupoBanue
MEXaHUYECKHUX CBOMCTB TECTHPOBAHHIO
TToaroroBka k
3.3 ITacnopt npoyHOCTH 1 4 2 A TectupoBanue
TECTHPOBAHHIO
3.4 TIlpouyHocTs TIOpOA B TToaroroBka k
P PO 1 1 2 A TectupoBanue
MacCHBE TECTHPOBAHHIO
Wroro no pazneny 4 13 8
4. JlehbopManmoHHEIE CBOHCTBA
. TToaroroBka k
4.1 Yupyrue cBoicTBa 1 2 3 TectupoBanue
TECTUPOBAHHIO
4.2 IInactnueckue ITogroroBka k
1 1 3 TectupoBanue
XapaKTePUCTUKU TECTHPOBAHHIO
. TloaroroBka k
4.3 Peanoruveckue cBOicTBa 1 1 3 A TectupoBanue
TECTUPOBAHHIO
4.4 Kommpeccuonunsie ITogroroBka k
. p 2 1 2 A TectupoBanue
CBOMCTBa TECTHPOBAHHIO




Uroro no pazaeny 5 | 5 | 11 |
5. HampsbkeHHOe — cocTOsSHHE
MaccyBa
5.1 Hanpsoxennoe ITogroroBka k VerHbIH Ompoc
COCTOSIHUE HETPOHYTOTO 1 1 2 CEMHHAPCKOMY (C06CCCZLOB3§ e)
MaccuBa 3aHSITHUIO
5.2 HanpspxenHoe IMoaroToska k
COCTOSIHUE HaKJIOHHOM 1 1 2 VYerHbIi onpoc
IUIOIAIKK B  HETPOHYTOM CEMHIAPCKOMY (cobecenoBanue)
3aHSTHIO
MAacCHBe
53 K Mopa. CsaoiicTBa IloaroroBka k
pyT p 61 1 1 2 A TectupoBanue
Kpyra Mopa. TECTUPOBAHUIO
5.4 Hanpsoxennoe ITogroroBka k VerHbIH Ompoc
COCTOSIHUE  MPHOTKOCHOTO 1 1 2 CEMHHAPCKOMY (C06CCCZLOB3§ e)
MaccuBa 3aHSTHUIO
55 HanpspkenHoe Ioxrotoska K
COCTOSIHUE HaKJIOHHOHN 1 1 2 VYeTHBIl onpoc
o CEMHHAPCKOMY 6
IaJKH B IMPHOTKOCHOM (cobecenoBanue)
3aHSTHIO
MAacCHBe
Wroro no pazneny 5 5 10
6. HaubGonee BeposTHAs JIUHHS
CKOJIbXKCHHSI
6.1 BpicoTa BepTHUKAIBLHOTO TToaroroBka k
1 1 2 TectupoBanue
obnaxxenus nopoz (HBJIC) TECTUPOBAHUIO
6.2 OCHOBHBIE MOJIOXKCHUS IloaroroBka k
1 1 2 TectupoBanue
noctpoennss HBJIC 6 TECTHPOBAHHIO
IToxroroBka .
6.3 BapuaHThl MOCTpOCHHUS 2 2 2 A YcTHBI onpoc
UB CEMHHAPCKOMY 6
JIC (cobecenoBanue)
3aHSTHUIO
Hroro no pazneny 4 4 6
7. YCTOWYUBOCTD OTKOCOB
7.1 Cuubl, neficTByOLIME Ha IToaroroBka k
o A yrot 1 1 2 A TectupoBanue
TIOBEPXHOCTH CKOJIBKEHHS TECTUPOBAHHIO
7.2 Ycnosue mpeaenbHOro Ilogroroska k
et 6 1 1 2 A TectupoBanue
paBHOBECHS MOPOJT TECTHPOBAHHIO
7.3 Koadpduument 3anaca IonroroBka k
. b 1 1 2 A TectupoBanue
YCTOHYMBOCTH TECTUPOBAHHIO
HWroro no pazaeny 3 3 6
8. Mertoapt pacuera
YCTOMYMBOCTH OTKOCOB
IToaroroBka k
8.1 I'paux Pucenko 1 1 2 A TectupoBanue
TECTUPOBAHHIO
8.2 Meroj anrebpanyeckoro IMonroroBka k
A P 3 1 2 A TectupoBanue
CIIOKEHUSI CHIT TECTUPOBAHHIO
6
8.3 Meron KacaTelabHBIX IMonroroBka k
5 1 1 2 TectupoBanue
HaIpsHKSHUH TECTUPOBAHHIO
8.4 Ycpennenue
o IToaroroBka k
MEXaHMYECKHX CBOWCTB 3 2 5 A TectupoBanue
TECTUPOBAHHIO
MaccHBa
HWroro no pazneny 8 5 11
9. VcroiumBocTs TOpong M
rapaMeTpsl OTKOCOB
IToxroroBka k .
9.1 Knaccudukauus mopon 2 1 4 YcTHBIi onpoc
o CEeMHUHAPCKOMY
[0 YCTOWYHBOCTH (cobecenoBanue)
6 3aHSTHIO
. IToxroroBka k .
9.2 VcroiiunBbie mapamMeTpbl 2 1 4 YcTHBIi onpoc
CEeMHUHAPCKOMY 6
OTKOCOB (cobecenoBanue)
3aHSTHIO
Uroro no pazaeny 4 2 8




10. ®akropsl,

BIIMAKOIINEC Ha

YCTOHUUBOCTb GOPTOB KaphepoB

10.1

ITogroroBka k

YcTHBIH onpoc

NHXeHepHO-Te0JIOTHIECKHE 1 5 CEMHHAPCKOMY
(cobecenoBanue)
(hakTopsl 3aHATHIO
IToxroroBka k .
10.2 Tmpporeonormyeckue A VYerHEI ompoc
2 1 2 CEMUHAPCKOMY
(hakTopsl (cobecenoBanue)
6 3aHSTHUIO
10.3 IToxroroBka k N
VYerHbIi opoc
Ou3zuko-reorpaduueckue 2 1 5 CEMHHApPCKOMY
(cobecemoBanue)
(hakTopsl 3aHATHIO
IloaroroBka k .
104 T'opHO-TeXHHUYECKHE A YcTHBI onpoc
2 1 10,65| cemuHapckomy
(axTops! (cobecenoBanue)
3aHSITHUIO
Hroro no paszueny 8 4 22,65
Hroro 3a cemectp 45 45 87,65 320
Wroro no aucuurninze 45 | 45 87,65 3a4eT C OLEHKOMH




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
pe3yNbTaTOM YCBOEHUS IMOJIYY€HHON HMH(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.

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

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. ¢

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

paboTbl MO  JUCHUIUIMHAM

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

«I"eoMexaHUKay,

«OCHOBBI

IIporpammHoe o0ecnieueHue

HaumenoBaunue

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
ACKOH Komnac
3D 516 J1-261-17 ot 16.03.2017 0eccpovHO
Autodesk AutoCad
2011 Master Suite K-526-11 01 22.11.2011 OeccpodHo
Autodesk Inventor
Professional 2011 [K-526-11 ot 22.11.2011 0eccpouHo
Master Suite
Bpaysep Yandex [cBoGomro pacrpocrpansiemoe I10 OECCPOUHO
LibreOffice cB0001HO pacnpoctpansemoe [10 0eccpouHO

Hpmbeccnonanbﬂme 0a3bl JAaHHbIX nmbopMaunongle CIIPaBOYHLIC CUCTEMBI

Haspanue xypca

CchUIKa

OnekTpoHHass 0a3a MepUOAMYECKUX W3daHuii East
View Information Services, OO0 «MIBUC»»

https://dlib.eastview.com/

HamonansHas UH(POPMAIMOHHO-aHATUTHYECKAS URL:

cuctema —  Poccuiickuii  WHIEKC  HAay4HOTO h TR . .
ttps://elibrary.ru/project_risc.as

mutuposanus (PUHIL) P y.ru/project_ P

IMouckoBas cucrema Axanemus Google (Google

Scholar)

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

Nudopmanmonnas cuctema - Equnoe okHO q0cTyma K
HHGOPMAIIMOHHBIM pecypcam

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

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:



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.

VY4ebHO-MeToInYecKoe 00eCeYeHUE CaMOCTOSTEIbHON paObOTHI CTYIEHTOB

Ilepeyenb TeM A1l MOATOTOBKH K CEMUHAPCKUM 3aHATHAM:
. HaripsixkeHHOE COCTOsIHHE HETPOHYTOI'O MacCUBa:
. HanpskeHHOE COCTOsIHME HAKIIOHHOM IUIOIIAKA B HETPOHYTOM MAacCHUBE;
. HaripsixkeHHO€E cOCTOsIHHE TPUOTKOCHOTO MacCUBa;
. HanpskeHHOE COCTOsIHME HAKIIOHHOM IUIOIIAKH B IPUOTKOCHOM MacCHUBE;
. BapuanTts! noctpoenns HBJIC;
. Knmaccudukanus nopoa no ycroiiunBocT;
. YCTONYMBBIE IAPAMETPBI OTKOCOB;
. ®aKkTOpPHI, BIUSIONINE HA YCTOMYMBOCTh OOPTOB KaphEPOB.

OO DNk WN PR

IlepedyeHb TeM M 3aJaHUI /151 MOATOTOBKHU K IK3aMeHY:
1. T'opHoe naBneHue.

2. Mexanunueckue cBoiicTBa nopoi. CriocoObl UX ONpeaesieHus.

3. Ilousitue 06 YACIBHOM CHCINNICHUHU U MCTOJaX €TI0 OIMMPCACIICHU.



4. Ypasaenue Kynona u ero rpadudeckast ”HTEpIpeTarus.

5. [TacnopT npoYHOCTH TOPHBIX MOPOJI.

6. IIpoyHOCTb MOPOJ B MAaCCHBE.

7. OCHOBHBIE TTApaMETPHI CHCTEM TPEIIUH TOPHOTO MACCHUBA U CIIOCOO UX OIPEICTICHHUS.
8. Yopyrue cBoiicTBa mopo.

9. KommipeccuOHHBIE CBOMCTBA MOPO/I.

10. O0beMHOE HANPSHKEHHOE COCTOSIHUE HETPOHYTOTO MacCHBa.

11. OmnpeneneHve HampaBlIeHUH W BETUYMH HAMpPsDKCHUN, JCHCTBYIOIIUMX HA HAKIOHHOW
ILIOIIAJIKE B TOYKE MAacCHBA.

12. CgoiictBa kpyra Mopa.

13. Onpenenenue KacateJbHOTO W HOPMAJIBHOTO HANPSHKEHUH HAKJIOHHOW IUIOIIAJKA B
3aJJaHHOM TOYKE MacCUBa C MOMOIIbIO Kpyra Mopa.

14. Iloctpoenue mnpenenabHoro kpyra Mopa Juisi 3aaHHOM TOYKM MacCHMBa IPU H3BECTHBIX
(U3UKO-MEXaHUYECKUX CBOMCTBAX MOPOJ.

15. HanpaBnenuss HauboNbIINX TJIaBHBIX HaNpsOKEHUH B MPHUOOPTOBOM MAacCHBE U MX POJb B
OTIpEe/IeTICHUHN HaIpaBJIeHUH AedopMallnii CIBHTA.

16. CymHoCTb U cIIOCOObI OIpeIeIEHUs] BBICOTHI BEPTUKAIBHOTO OOHAXKEHUS ITOPOJT U 00JIaCTH
PaCTATUBAIOIINX HANPSKEHUH B TPUOOPTOBOM MACCHUBE.

17. TeOpeTI/I‘{CCKI/Ie MMOJIOKCHUS, UCTIOJIb3YCMBIC ITPU ITOCTPOCHUN HanOoJee BepOHTHOﬁ JIUMHHUHA
CKOJIBXXKCHHSA B OTKOCax.

18. I'padmueckuii cnocod onpeaeneHus MMPUHBI IO IKU TPU3MbI CKOJIbKEHHS.
19. [locTpoenne Hanbosiee BEpOATHON JIMHUU CKOJIbKEHUs. BapraHThl MOCTpOCHHUS.

20. OnpeneneHne MEXaHMYECKUX CBOMCTB MOPOJ IMPUOTKOCHOTO MAacCHBa IO M3BECTHOMY
MOJIO’KEHHUIO ITOBEPXHOCTU CKOJIbKEHUSI.

21. IlocTpoeHne MI0CKON MOBEPXHOCTH CKOJIBKEHHSI BEPTUKAJIBHBIX OTKOCOB.

22. Cuibl, IEHCTBYIOIINE HA IOBEPXHOCTU CKOJIBKEHHUS.

23. YcnoBue npeeabHOro paBHOBECHUS TOPOJ.

24. Tlonstue o ko3 duumeHTe 3amnaca ycTOMYMBOCTH, €M0 HOPMATUBHBIE 3HAUCHUSL.

25. [lonsiTue o k03 dUIMEHTE 3amaca YCTOMYMBOCTH M METOJIaX €0 pacuera.

26. OnpenesneHne BbICOTHI BEPTUKAIBLHOTO OTKOCA C 33JITaHHBIM 3aI1aCOM yCTOMYHMBOCTH.

27. Meton ®uceHKo OIpeeeHHsl YIila WK BBICOTHI OTKOCA € 3aJaHHOW YCTONYHUBOCTBIO.



28. XapaxkTep 3aBUCUMOCTH MEK]1y BBICOTOM U YIJIOM OTKOCA.

29. Pacuer koo duimeHTa 3amnaca ycTOH4UBOCTH METOJOM alredpandeckoro CI0KEeHUs CHIL

30. Pacuet ko3¢ punmenTa 3anaca yCTOHIMBOCTH METOJIOM KacaTeIbHbIX HAIPSHKEHUN

31. Ycpennenue GpU3NKO-MEXaHUUECKUX CBOMCTB TOPOJ.

33[[31-[1/[5[ JJI1 CAMOCTOATEIbHOI paﬁoTLI

BapuanTtbi padotsr Ne 1

Howmep
BapHaHTa

Bonpocsl

1 Onpenenuts KO3pPUIHEHT OOKOBOTO pacropa NOPObl, €CIH B TOUKE
HETPOHYTOTO MacCHBa BepTHKaIbHOE Hanpshkenue 20 Mlla, ropuzoHTansHOe
5 MIla.

2 OnpenenuTh yAENIbHBIA BeC OPOABI 00pasiia KyOondeckoit (hopMel ¢ pazMepaMu
5x5x5 cM. Macca o6pasua 0,375 kr.

2
3 Cpe3 oOpa3siia mopoIsl ¢ MONEPEUHBIM CEYCHUEM TUTOMIAABI0 25 CM” TPOU30IIIeI
OT MpHJIOKEHHOH KacarenbHOM cuibl 112500 H. Onpenenuts Benuuuny
YAEIBHOTO CLEIIEHUS (IIPU YUCTOM C/BUIE).

4 CompoTuBJIEHHE CIIBUTY MTOPOIbI cocTaBisieT 5 MIla mpu HopMamsHOM
nasnenun 6 MIla. Y nenpHoe cuerienne noposl 2 MIla. Onpeaenutsb
rpaduyecku (¢ MOMOILIBIO ACHIOPTa MPOYHOCTH) YIOJl BHYTPEHHETO TPEHUSI.

5 1o Tomy e macrnopTy NPOYHOCTH (ITYHKT 4) ONPEeNUTh HallPsDKEHNE TPEHUs
py HOpManibHOM JaBieHuu 4 Mlla.

6 N300pa3uth Ha cTepeorpaMmMe MI0CKOCTh TPEUIUHBI C a3UMYTOM IMPOCTUPAHUS
140° u yrmom nmagenus 30°.

7 1151 KakoM LIeJI UCIIOJIB3YETCs CTEpeorpaMMa TPEUMHOBATOCTH ?




1 OnpenenuTth BepTUKAIbHOE JaBlieHHe B MaccuBe Ha riryoune 200 m. [InoTHOCTH
3
mopox 2,5 T/m”.

2 Yem oTauyaercs yJIeabHbIA BEC TOPOJIbI OT €€ TNIOTHOCTH ?

3 Hazsarb Bua nedopmaiuu u 1ath €€
onpeJieJICHUE TI0 CXeMe MPUIIOKEHUS

IIpeeIbHON HAarpy3Ku (CM. PUCYHOK).

4 Jlatb onpeesieHHe CONPOTUBIICHHS CABUTY M BEJIMUYHMHBI YIETBbHOTO CLEIIJICHUS.

5 N300pa3uTth Ha CTepeorpamMMe IJIOCKOCTh TPEUTUHBI C a3UMYTOM JIMHUU
npoctupanus 10° u yrinom nagenus 70°.

6 HJ’IH KaKou LEJIN UCIIOJIB3YETCS JUuarpamMmMa TpeuiuHOBATOCTU ? OcHOBHEIE
mapaMeTpbl AuarpaMMal.

7 Kak ornpenenuTs yAenbHOe CLEIICHHE MTOPO/1 B MACCUBE ?

1 JlaTb OHATHE O CTPYKTYPHOM OJIOKE MacCuBa, OT YETO 3aBUCST €ro pa3Mepsl ?
2 Kak 3aMepuTh a3UMYT JIMHUU IPOCTUPAHUS IIIOCKOCTH TPEIIUHBI ?

3 Yaenwsnoe cuemienne nopoa 1 MIla. Kakyro kacaTenbHy0 CHly HaJ0
MIPUJIOKUTD K 00pasily ¢ KBaJpaTHBIM CEYEHHUEM S5X5 CM MPHU YUCTOM CABUTE ?

4 O6pazer ¢ KBaJIpaTHBIM CEUEHHEM S5X5 CM cpe3aH NMPH HOPMAJIbHOM
HanpspkeHun 5 MIla u kacarensHoM 3 MIla. OnpenenuTs BETUIHHBI
MIPUIIOKEHHBIX CHJI

5 Conporusnenue nopoas! casury 4 MlIla npu HopmansHoM naBiaenun 5 MITa.
VYron BHyTpenHero Tpenus 30°. OnpenenuTs ¢ IOMOIIBIO acopTa IPOYHOCTH
YIENbHOE CLECIUICHUE.

6 N300pa3uth Ha cTepeorpaMMe TII0CKOCTh TPEUTUHBI C a3UMYTOM JIMHUN
npoctupanus 90° u yrie nagenus 0°.

7 I[aTL OIIPCACIICHUC TOHATUSA «CUJIa CLCIIIICHUS.

Howmep
BapUaHTa

Bonpocsl




1 O6pa3zer; mopoabl Kyonueckoi (opMbl UMeeT pa3Mepsl Sx5x5 cm. [lpu
OJTHOOCHOM CKaTHH MPOJI0JIbHAs abcomoTHas Aedopmanus cocrasmia 0,5 M.
Koaddunment Ilyaccona mopoast 0,2. Onpenenutb OTHOCUTEIBHYIO
MOTIEPEYHYIO AePOpMAITHIO.

2 bynbno3epoM caBuHyTa IpusMa nopojsl ceueHueM 1x1x1 m. Kakyro cumy
0TPeGOBATIOCH IPHIIOKHUTH JUISL €€ CIBUTa, eCIH yAe/IbHBI Bec opox 2-10*
H/v?, ynensHoOe crieruienue 1 MIla, yron Bayrpennero tpenus 30° ?

3 Onpenenuth 60KOBOE AaBiacHUE B MaccuBe Ha riryouHe 300 m. [noTHOCTH
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 JlaTh onpeneneHrne MHTEHCUBHOCTU TPEIIMHOBATOCTH, Ha3BaTh (hakTopa, OT
KOTOPBIX 3aBUCUT CTPYKTYPHOE OCJIa0JIeHHE TOPO/I.

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

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

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

5 [laTe onpeneneHue yria BHyTPEHHETO TPEHUS TOPOJBL.

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

7 OnpeaenuTb CUILY TSKECTH BEPTUKAIBHOTO MOPoIHOTO Os10Ka BeicoTol 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 paspyiieH kacaTenpHoU Harpy3koit 0,5 MITa.
OrnpenenuTh BEIMYMHY NPUITOKEHHOU CHJTBI.

3 Kakas mopoja umeet 00JIbliiee COMPOTUBICHNE CIABUTY IPH HOPMaJIbHOM
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

6

kacarenbHoM).1 MIla. Yron BHyTpeHHero TpeHus nopoast 30°. OnpenenuTsb
YAEIBHOE CLUEIJICHUE TOPOBL.

5 N300pa3uTth Ha cTepeorpaMMe TIIOCKOCTh OTKOCA C a3UMYTOM IPOCTHUPAHUS
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 1ath onpeneseHue NOHATUIO «UUCTBIA CIBU.

2.5 Bapuantsl padoTsl Ne 2
Home
P Bonpocsl
BapuaHTa

1 [Ipn HOpmanbHOM naBneHun 2 Mlla
COMPOTHUBIIEHUE MTOPOJIBI CIBUTY COCTABIISIET
2,2 MIla. C nomouipto NpeneabHoro Kpyra
Mopa (Ha pECYHKE) ONpPEJAeTUTh: a) yrol L[

Maf e ] o
BHYTPEHHETO TPEHHSI  TOPOIBI; D F— s
0) yenbHOe CIEIICHUE TTOPO/IbI. 1 l,’
0 ‘ 0 4 T 6 6’) Mfla
1

2 B kakux ciy4asix TpellrHa OTpbIBa MpH AeGopMaIiui oTKkoca oopaszyercs Ha
MIOBEPXHOCTU O0TKOca ? JIaTh CXeMy NMOCTPOEHUS JINHUU CKOJIBKEHUS B 3TOM
ciry4ae.

3 Onwmcats: a ) MOC/IeA0BATENbHOCTh; 0) YCIOBHS; B) IPUYMHBI JeOpMaLuU
oOpyILIeHHs B BUJE CIBHUTA CO CKOJIOM. J[aTh cxemy nedopmariuu.

4 TlocTpouTh MacmopT NPOYHOCTHU MOPOJIbL, ECIIA CONPOTUBIIEHUE €€ CABUTY

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




5 Ilo pe3ynbraram cpesa IBYyX HMPSMOYTOIbHBIX
IIPU3M MacCHBa IMOCTPOCH MACIOPT IPOYHOCTH

nopox MaccuBa (cM. PHCYHOK). Ompenenursb 1 T 1
CHITY,KOTOpast MOTPeOyeTCst I0JIs CABUTA MTPSIMO- -
YroJIbHOU TIPU3MBI ITOPO/T C pa3MepaMH: IJIOIIA b
OCHOBaHHSA 1 M2, BbicoTa 1,5 M. [ImoTHOCTH MOpOJT
2 T,

20 30 , 4o
C,'*',\'.(x
1 Ha pucynke naH nacnopt NpOYHOCTH TOPOBI. T
Mile
IlocTpoenneM mnpenearHOTO0 Kpyra Mopa {
p pea pyr P 4 / ot
ONPEACINTh MaKCHUMaJIbHOE KacaTeJIbHOE :

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 gedpopMaiuu 0TKOCa OTCYTCTBYET BEpTHKaIbHAs TPEIIMHA
orpbiBa ? JlaTh CXeMy OCTPOEHUS JTUHUU CKOJIBKEHUS JJI 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 HAMPSKEHHE
3 MlIIa. [Toctpoenuem kpyra Mopa onpeaeanTb HOpMaJIbHOE B KacaTeIbHOE




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

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

Howmep
Bonpocsl
BapuaHTa

1 Ha pucyHke f1aH nacnopT NpOYHOCTH OPOJIBL.
[ToctpoenneM mnpeaenbHOro kpyra Mopa TP |
OIpeJIeJINTh HanOoJIbllIee 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 CITyyvasl.

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 cueruienue nmopo 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 f1aH macnopT NpOYHOCTH MTOPOIBL.
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
BepxHei 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 6opTa Kapbepa HauOoJIblIee IIIaBHOE HapsyKEHUE
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, TOYEMY YI'OJl ECTECTBEHHOT'O OTKOCA Pa3phIXJIEHHBIX MTOPOJ 0OJIbIIIEe

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 YCTYyIA B MPEIETIBHOM COCTOSIHUHU € YIJIOM OTKoca 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 Wcnonw3ys npenenbHbiil 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 YTOJI BHYTPEHHETO TPEHHS 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 COMpOTHUBIIEHUE TTOpo/ B oOpasiie 2 Mlla.
VYroun Buyrpennero tperus 30°. [Topoasl 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 BHJI€ 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) MOCJIE0BATEILHOCTD; 0) YCIIOBUS; B) IPUUYUHBI JeopMaIiun
OTKOCOB B BUJIe OOPYILICHUS CO CTYIIEHYAThIM CABHIOM. JlaTh 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 Onpeaenuts TpadUIECKUM CIIOCOOOM MIUPHHY MPU3MBI CKOJIBKEHUS B YCTYIIC
BBICOTOU 36 M U € YoM O0TKOca 45°. Y aelbHOE CUEIIEHUE IOPOJ B MaCCUBE
0,06 MIla. Yron Bayrpennero tpenus 30°. IlnotHocTs mopon 3 /™.
[TocTpoenust BHINOIHATE Ha cXeMe morepeyHoro ceueHus ycryna B 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 0TKOCA YCTYTa /
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 AeiCTByeT
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 noctpoutsh cxemy M 1:1000 monepeyroro
CEUEHUS U TUIOCKYIO IIOBEPXHOCTh CKOJIbKEHUS). Y AENbHOE CLEIIIEHHE MTOPO/L
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 cuerienue 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 HauOobIIee IIIaBHOE HanpsbkeHue 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 aenbHbIi Bec nopox 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 o6pasia mopoAbl ¢ MIoMmaabo ceueHus 20 oM’ HOpMaJbHas U
KacaTtelibHasi Harpy3ku coctaBuiiv cootBeTcTBeHHO 40 u 30 xr. OnpenenuThb

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

2 Onmcarp; a) MOCIeI0BATEIbHOCTD; 0) YCIOBHUS; B) IPUUMHBI AeopMariuu
OTKOCOB B BH/I€ KOHTAKTHOTO OIOJI3HS ITPU KPYTOM HaJIeHUU 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 TPELIMHOBATOCTH 4; 2) yaenbHOe
cueruienue oopasna 20 Mlla, yron BayTperHero TpeHus 30°, ”HTEHCUBHOCTh

TpEIUHOBATOCTH 12.

4 PaccuuTaTh K03 PUIMEHT 3armaca yCTOMYNBOCTH BEPTUKAILHOTO OTKOCA 110
IJIOCKOM TIOBEPXHOCTH CKOJbkeHMs. BoicoTta oTkoca 100 M (cxemy ceueHus
ctpouth B M 1:2000). Y aenpHoe cuerienue mopox 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, i€ CONPOTUBIIEHHUE 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 BHyTpenHero tpenus 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 cueruienre nopoa B maccuse 0,1 MII. Vron
BHyTpeHHero TpeHus 20°. Y nenbHbIil Bec 25 kH/™®,

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




5 OnpenenuTts A1 TOYKH TOPHOTO MacCuBa yroi
HaKJIOHA 3JIEMEHTAapHON IUIOMIA/IKH, [0
KOTOPOU JEHCTBYET KAacaTeIbHOE HANPSIKEHNUE
30 KIla. Hauboubiiee 1 HAMMEHBIIIECE TJIABHBIE
HaIpspKEHUs B 9TOU Touke cooTBeTcTBEHHO cocTaBiisitoT 70 KIla u 10 Klla.

Tect Nel
VYkazaTh BEpHBIN OTBET U JaTh paciiu(poBKy 0003HAUECHUI B HEM.

I K mokazarensiMm MEXaHHYECKHUX CBOMCTB MOPOJI OTHOCUTCS:

a) MOJIyJIb YIIPYTOCTH; B) KOO(DPUITMEHT BHYTPEHHETO TPECHHUS;

0) yIenbHBIN BEC, r) ko3¢ dunuent [lyaccona

2 ConpoTHBIIEHHE TTOPO/] CABUTY O0YCIIOBIICHO:

a) cryiaMu OOKOBOTO OTTIOPA; B) BEPTUKAJIbHBIM JIaBJICHUEM TTOPOJI;
0) cuaMu TPeHHsI U CUEIUICHUS T10 T') HOPMaJbHBIMU CHUJIAMH T10 TIOBEPXHOCTH
MMOBEPXHOCTHU C/IBUTA; CBUTA.

3 Koo duumeHt 60koBOro oTmnopa — 3To:

a) omHoueHue aOCONOMHbIX NONEPEUHbIX B) OTHOIIIEHHE BEPTUKAIBHBIX HAMIPSDKCHUH B




oegpopmayuti nopoo K npoOOIbHbIM NPU MacCHBE OPOJ] K TOPU30HTATIBHBIM.
0OHOOCHOIL Ha2py3Ke;
0) OTHOLIEHHE FOPU3OHTAIBHBIX
HaIIpsHKEHUN B MAaCCUBE IOPOJ K
BEPTUKAJIHHBIM;

4 KoapuiueHt cTpyKTypHOTo ociaabaeHus OpoJ] B MaCCUBE — 3TO BEJIMYUHA, OIIPEIEIISIONIAs
CTENEeHb CHIKEHUS:
a) yriia BHyTpEeHHEro TPEHUs MOPOJ; B) IPOYHOCTH MOPOJ] HA PACTSKEHUE.

0) yACIBHOTO CIETUICHUS IOPO/I;

5 Yroi BHYTpEHHETO TPEHUS IOPOA — ATO YT OJI:

a) eCTECTBEHHOT'0 OTKOCA; B) MOKa3bIBAIOIINI HaIlpaBlieHUE AeopMaruu

CIBUTA.
0) 1MOJ1 KOTOPHIM OJIHA YacCTh TOPOIbI

OTHOCHTEJIBHO JJPYTrOi 4acTH HaXOAUTCA
B PAaBHOBECHUU;

6 YenpHOE CIETUICHHE MTOPO/T OTPEISIASTCS KaK:

a) npeacibHOC COIPOTUBJICHUEC 6) MMPpEaACIIbHOC COIIPOTUBIICHUEC PACTAKCHHUIO,

Pa3pyHICHUIO NP «IUCTOM CABHUTEY, B) MPEZICIHHOE COMPOTUBICHHE CKATHUIO.

7 Cucrema TPCIIMH B MOPOAAX — 3TO COBOKYIIHOCTH T€X TPCHIUH, KOTOPLIC HMCIOT Onm3Kue 1o

BEJIMYMHE:
a) azumymuol TUHUL RPOCIUPANUS U Y2Tlbl B) CLICTIEHUE U YTOJI BHYTPEHHETO TPEHMUSI
naoenusi; 3aMOJIHUTENS TPELIMH.

0) cueruieHrue U yroj BHYTPEHHETo TPEeHUs
10 TTIOBEPXHOCTSIM TPEIINH;

8 Koadpunment [Tyaccona ropHsIx mopos — 3To:

a) OTHOILUEHUE OTHOCUTENBHBIX NPOI0JIBHOM B) OTHOIIIEHHE a0COIIOTHBIX MOMEPEYHOH U
U TONIepevHoi nedopmarnuii; IPOIOJIbHON fedopmanuii;

0) OTHOIIIEHHE OTHOCUTENBHBIX MOTEPEYHON I') OTHOIIEHHE aOCOIOTHBIX MPOJIOIBHOM U
U TIPOJIONILHOM J1ehopMariuii; nornepeyHoi edopMarui.

9 VnenbHOE ClEMIIEHHUE TOPO — 3TO MTOKA3aTEb:

a) nehopMaIlMOHHBIX CBOHCTB; B) MEXaHUYECKHX CBOMCTB;



0) pEOJIOTHYECKUX CBOMCTB; ) pU3HIECKUX CBOWCTB.

Kuarou xk Tectam Ne 1

Howep HOMggBBeeTI;HOFO PacmndpoBka o603HaueHuii B popmyie

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

Tect Ne2

VYka3are BEepHBIN OTBET U AaTh pacIu(PpoBKY 0003HAYCHUI B HEM.

| BepTukaneHOE 1aBJIEHHE B MACCUBE NTOPOL (cy ):

|
©
2
=

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

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

2 HanpasieHune miomanok cIBUra B IpUOTKOCHOM MAacCUBE MOPOJ ONPEAETICHO YIIoM O :

a) ® =45+ ¢@/2 no orHoMUIEHHIO K B) ®=45-0/2 10 ortHOmEHHIO K

BCpTHKaHBHOﬁ IIJIOCKOCTH, HaIlrpaBJICHHUIO JIefiCTBUS HaKOOJIBIIEr0O

IJIaBHOTO HANPSDKEHUS,
0) ®=45-¢/2 1o orHoOmEHNIO K

TOPU30HTAIBHOM IIIOCKOCTH; r) © =45+ @/ 210 oTHOUIEHMIO K
HAIpPaBJICHNIO HANMEHBIIIETO TJIABHOTO
HaIpsDKCHUS.




3 HauOomnee BeposiTHasi MOBEPXHOCTh CKOJIbXEHUS B IPUOTKOCHOM MAaCCUBE IMOPOJ — 3TO
HOBEPXHOCTb, 110 KOTOPOM:

a) HeﬁCTBYIOT MaKCHUMAaJIBHBIC KaCaTCIIbHbIC B) OTHOIICHUEC CYMMBI CHUJI TPCHHUA U CUCIIIICHUA

HAIIPSPKCHUSA K CYMMC KaCaTCJIbHBIX CHUJI SABJIACTCA
MHWHUMAJIbHBIM,
6) OTHOIICHHUE CYMMBI KaCaTCJIbHBIX CHUJI K
CYMMC CUJI TPCHUA U CUCIUICHUA I‘) OTHOIICHHUEC CYMMbI CUJI TPCHUA U CLUCIIIICHUSA
ABJIACTCA MUHUMAJIbHBIM K CyYMMC KaCaTCJIbHBIX CHUJI SABJIACTCA
MaKCHUMAaJIbHBIM.

4 YciaoBueM PAaBHOBCCHA CBA3HBIX IIOPOA B IPUOTKOCHOM MACCUBC SABJISACTCA:

a) paBEHCTBO yTIJla OTKOCA YTy B) PaBEHCTBO KacaTEIbHbBIX HAMPSKCHUM
BHYTPEHHETO TPEHUS IIOPOL; CONPOTUBJICHUIO TIOPOJ CABUTY.

6) PAaBCHCTBO BBICOTHI OTKOCA BBICOTC
BCPTHKAJILHOI'O OOHaKEeHUS mopoa;

5 Kacarenbabie HamnpsbkeHus (T ), JEHCTBYIOIIME IO HamOoJiee BEPOSITHOM MOBEPXHOCTH
CKOJIbJKEHUS OTPEEIIOTCA:

_ 2.
a) T = %Yhtg(p’ B) T = Y'h'cos B!
r) T = %-(01—02)-sin2®;
6) T = —-y-h-sin2p;

6 IIpenenbHast BbICOTa BepTHKaNbHOTO oTKOca (Hgqy ) ompenensercs:

a) Hgg =E-ctg(45° +9) : B) Hyy = 2—c;(-ctg(45° +§) :
Y 2

2
oC 0 r) Hg, =Ey-ctg(45° —g) .
6) Hgo =7'Ctg(45° _E) ;

7 BOKOBOE JIaBIIEHUE B MACCHUBE MOPOI ( Oy ):
a) o, =v-h; B) 6, =y-h-cos?B;

6) o, =8-y-h; r) o, =y-h-cos?@.

8 «IlacmopT mpOYHOCTH» MOPOJBI — ATOT IpahUK 3aBUCUMOCTH:



a) KacaTeJIbHBIX HAMPSHKEHUH OT BEJIMYMHBI  B) KacaTeNIbHBIX HAMPsDKEHUHN OT yIiia HaKJIOHA

HOPMAJIBHBIX HAIPSKCHUH;

IJIOMaJ0K CABHIA.

0) MEXly HAPSDKCHUSIMU U IeOopMaIiisIMHU;

9 Kpyr Mopa — 370 rpaduk 3aBUCUMOCTHU KacaTeJIbHbIX U HOPMAJIbHBIX HAIPSKEHUH:
a) OT yrJia C/IBUra mopoJi;

0) OT BEpTUKAJIILHOTO JIaBJICHUS;

B) OT yI'JIa HAaKJIOHA HAIIPAKCHHBIX IIOIA/I0K.

Ko k rectam No2

Homep Homep BepHOTO y
PacmmpoBka 0603HaueHmit B hopmyie
BOMPOCA OTBETa

1 5 Y - yAeJbHBIN Bec mopoa; h— riryOuHa 3a/ieraHusi pacyeTHO
TOYKHU

2 B @ - YroJl BHYTPEHHEIr0 TPEHUs OpOJ

3 B

4 B
¥ - yIelbHBIN Bec opoxa; h—rimyOuHa 3aneranus pacueTHOM
TOYKH,

5 0
B - yroJ HakJIOHa MOBEPXHOCTH CKOJIBKEHHUS B pacUeTHOU
TOYKE
C - yZeIbHOE CLEIUIEHHUE NOPOJ, y - YIACJIbHBINA BEC MOPOJ;

6 0
@ - YroJl BHYTPEHHET0 TPEHHUS MTOPOJ
9 - ko3 punMeHT HOKOBOTO OTIIOPA; Y - yIEIbHBINA BeC

7 6 nopona,
h - rnyGuHa 3aneranus pac4eTHON TOYKU

8 a

9 B

OuneHoYHBIE CpeCTBA A5 NPOBeIeHUs] POMEKYTOUYHOM aTTecTAlNu




a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeCTBA JI IPOBeAeHU s
MPOMEKYTOYHOM aTTeCTALMHU:

CrpykTypH

BIM 3JIEMEHT

KOMIIETEHII
15471

[Inanupyembie
pe3ynbTaThl 00y4eHUS

O1eHOYHEIE cpe€acTBa

OIIK-6: CriocoGeH mpuMeHATh METObI aHATN3a U 3HAHHUS 3aKOHOMEPHOCTEH MOBEICHUSI U

yIpaBjeHUsS CBOWCTBAMHU TOPHBIX MOPOJ] M COCTOSIHUEM MacCcHBa B MPOLEccax 100bIYU U

nepepa60TKH TBCPABIX MOJIC3HBIX UCKOITACMBIX, a4 TAKXKEC IIPU CTPOUTCIILCTBE U SKCILIyaTallun

OJI3EMHBIX 00BEKTOB

3HaTh

(bu3NKO-MEeXaHNYECKHE
CBOMCTBa U
KJIaCCU(UKAIAN
TOPHBIX MOPOJ U
XapaKTePUCTUKU
MTOPOIHBIX MaCCUBOB

- METOJbI UCTIBITAHUI
TOPHBIX OPOJ U
CTPOMUTENBHBIX
MaTEpUaJIOB

- OCHOBHBIE
3aKOHOMEPHOCTH
pa3Butus aepopManuit
OTKOCOB OTKPBITBIX
BBIPaOOTOK

Ilepeuens mem u 3a0anuil 011 NOO20MOEKU K

IK3AMEHY:

8.

9.

. 'opHoe naBienue.

. Mexanuueckue cBoiictBa nopoa. CriocoOsl ux

OIIPE/ICTICHUSI.

. [lonstue 06 YACIBbHOM CHCIVICHUHU U METOAaX €To

OTpeieIIeHusI.

. YpaBuenue Kynona u ero rpapudeckas

HHTCpIpeTalu:l.

. [lacnopT MpO4YHOCTH TOPHBIX OPOI.
. IIpouHoCTh IOPOZ B MaccHBe.

. OCHOBHBIE ITApaMETPBI CUCTEM TPEIIHH TOPHOTO

MacCHBa U CIIOCO0 UX ONpe/IeeHusl.
VYrnpyrue cBoicTBa MOPO/I.

KomnpeccrnoHHbI€ CBOMCTBA MOPOI.

10. O6beMHOE HANPSHKEHHOE COCTOSIHUE HETPOHYTOTO

MacCCHuBa.

11. Onpenenenue HanpaBICHUN U BETUYNH

HaIPsDKEHUH, ACUCTBYIOIIMX Ha HAKIIOHHON
IJIOIIAJKE B TOYKE MAaCCHBA.

12. CpoiictBa kpyra Mopa.

13. Onpenenenue KacaTeIbHOIO U1 HOPMAJIBLHOTO




CrpykTypH

BIM DJIEMEHT

KOMIIETEHI]
15471

[Inanupyemsle
pe3yibTaThl 00yUSHHUS

OneHouyHble CpeaCcTBa

HanpsH>KEHUH HAaKJIOHHOM TUIOIIAIKU B 3aaHHOM
TOYKE MAcCHBa ¢ MOMOIIBIO Kpyra Mopa.

14. IToctpoenue npenenbHOro kpyra Mopa s
3aJJaHHOM TOYKH MacCUBa IIPU U3BECTHBIX
(bU3UKO-MEXaHUYECKUX CBOMCTBAX MOPOJ.

15. HampaBieHust HanOOJIBIINX TJIABHBIX HAMPSIKSHUN
B IpHOOPTOBOM MaCCHBE U UX POJIb B OIPEICICHUH
HamnpaBlieHu# aedopmanuii caBura.

16. CymHoCTh U CIOCOOBI OIIpeIeTICHHS BBICOThI
BEPTUKAIBHOT'O OOHAKCHHS TIOPO U 00JIaCTH
PaACTATUBAIOIINX HANIPSHKCHUIH B TPHOOPTOBOM
MAacCCHBE.

17. TCOpeTI/I‘IeCKI/Ie ITOJIOKCHNS, UCITIOJIB3YEMBIC IIPU
MMOCTPOCHUU HanOoJee BepOHTHOﬁ JIMHUH
CKOJIBXKCHHA B OTKOCAax.

18. I'padmueckuii cnocod onpeaeneHus MUPHHbBI
IUTIOINAJKY MTPU3MBbI CKOJIBKEHUS.

19. [locTpoenne Hanbosee BEpOSITHON JTMHUN
CKOJIbXKEHHUs. BapuaHTbI mocTpoeHus.

20. Onpenenenre MEXaHUYECKUX CBOWCTB MOPOJI
MIPUOTKOCHOTO MAacCHBa IO U3BECTHOMY
MOJIOKEHUIO MIOBEPXHOCTU CKOJIbKEHUS.

21. HOCTpoeHI/IC ILTIOCKOM MMOBCPXHOCTU CKOJIBIKCHUSA
BCPTUKAJIBHBIX OTKOCOB.

22. Cuibl, IEHCTBYIOIINE HA TIOBEPXHOCTU
CKOJIb)KEHUS.

23. YciioBue npeAebHOrO PaBHOBECHUS MTOPOJ.

24. Tlonsitue 0 k03P GUIIUEHTE 3amaca YCTOMNIHBOCTH,
€ro HOpMaTUBHbBIE 3HAYCHHUS.

25. IlonsiTue 0 k03 GUIUEHTE 3amaca YCTOMYHMBOCTH ¥
METO/axX ero pacyera.

26. OnpenaeneHue BbICOTH BEPTUKATIBHOIO OTKOCA C




CtpyKkTypH
BIM DJIEMEHT [Inmanupyemsblie

OneHouyHble CpeaCcTBa
KOMIIETEHI] | pe3yJbTaTbl 00yuyeHUs

nn

3aJJaHHBIM 3a11aCOM YCTOﬁqHBOCTH.

27. Meton ®uceHKO ONpeaeeHusl yriia Uik BbICOThI
OTKOCa C 3aJJaHHON YCTONYHBOCTHIO.

28. XapakTtep 3aBUCUMOCTH MEX/1y BBICOTON U YIJIOM
OTKOCA.

29. Pacder ko3 puimeHTa 3amaca ycTOHNInBOCTH
METOIOM alTre0panvecKoro CIOKEHHS CHIL.

30. Pacuet ko3 duipierra 3amaca ycToHInBOCTH
METOAOM KacCaTCJIbHbIX HaprDKeHI/If/'I

31. Ycpennenue Gu3HKO-MEXaHHUECKUX CBOWCTB
MOPO/I.

VYmers - Ucnionb3oBare Tect Nel
CIIPaBOYHYIO VYka3arh BepHBI OTBET U AaTh paciudpoBKy

JIMTEPATYPY IS 0003HaYECHU B HEM.
ONpEeCIICHUsI CBOMCTB
TOPHBIX MOPOJ U

YCTOHYMBBIX 1 K nokasarensiM MEXaHUYECKHX CBOMCTB ITOPOJT
napaMeTpoB BBIPAOOTOK | oTHOCHUTCS:

- IPOBOJUTH a) MOAYb B) KO3 UIHEHT
UCIBITaHUS TOPHBIX yHOpYyToCTH, BHYTPEHHETO TPEHUA,
1IOPOA U CTPOUTEIILHBIX 0) ylenbHbIN Bec; r) Ko3hHULIHeHT
MaTepHaoB MpH ITyaccona

WCCIICIOBAaHUH UX
(hU3UKO-MEXaHUIECKUX
CBOMCTB, 000CHOBBIBATH | 2 COMPOTHUBIIEHHE TTOPOJI CABUTY 00YCIOBIIEHO:

napameTpsl
. a) cuiiaMi OOKOBOTO  B) BEPTHKAJIbHBIM
YCTOMYUBBIX ) )
OTIIOPA; JTaBJIEHUEM TOPO/I;
BBIPAOOTOK
0) cuaMu TpeHUsI U T') HOpMaJbHBIMU
- AHAIN3UPOBATH CHCIIJICHUS I10 CHUJIaMHU 110
MIOBEPXHOCTHU MIOBEPXHOCTHU
MH)XEHEPHO-TE0JI0TnYec .
C/IBUTa; C/IBUTA.

KH€ yCII0BUI
pa3paboTku
MECTOPOXKICHUH,

3 Koaddunment 60koBOro oTmnopa — 3To:
000CHOBBIBaTh




CrpykTypH

BIM DJIEMEHT

KOMIIETEHI]
15471

[Inanupyemsle
pe3yibTaThl 00yUSHHUS

OneHouyHble CpeaCcTBa

napameTpsbl
YCTOHYUBBIX OTKOCOB
OOpPTOB M YCTYIIOB
KapbepoB, ONPENIeNIATh
3anac yCTOM4YMBOCTH
OTKOCOB OTKPBITBIX
TOPHBIX BBIPAOOTOK U
OTBaJIOB

a) omuoweHue
abconommbix
nonepeunblx
Odeopmayuii
nopoo K
NPOOOILHLIM NPU
00HOOCHOU
Hazpyske,;

0) OTHOIIIEHHE
TOPU30HTAILHBIX
HaIpsKEHUH B
MacCCHBE TIOPOJT K
BEPTHKAIBHBIM;

B) OTHOILIEHUE
BEPTUKAIbHBIX
HaIpsDKEHUN B
MacCHUBE IIOPOJI K
TOPU30HTAIIBHBIM.

4 KoapuiueHt cTpyKTypHOTo ociabiaeHus mopoj B
MaCCHBE — 3TO BEJIIMYMHA, ONIPEICIISAIONIAst CTCIICHb

CHIDKEHUS:
a) yriia BHyTPEHHEr o
TPEHUs MOPOJ;

B) MPOYHOCTH MOPOJ Ha
pacTsbKeHue.

0) yAeIbpHOTO
CIIETIIICHUS TIOPOJT,;

5 Yrois BHYTpEHHErO TPEHUS OPOA — ITO YIoJl:

a) eCTECTBEHHOTO B) MTOKa3bIBAOIITUH

0TKOCa, HarpaBJICHUE
nedopmaru
0) o1 KOTOPBIM O/IHA cIIBUTA.

4acTb TOPObI
OTHOCHUTEIIEHO
JIpYrou yacTu
HaxXoauTcCs B
paBHOBECHH;

6 Y aenbHOE CLETICHHIE nopoJa onpCACIACTCA KaK:

a) nmpeaenbHOe 0) peaenbpHOe
COTPOTHBIICHUE

PacTSHKCHUIO;

COIIPOTHBIIEHUE
paspyLIeHUIO IpH
B) IIPEIEIIbHOE
COIIPOTHUBIIEHUE
CXKaTHIO.

«CYHUCTOM CIABUTICH,




CrpykTypH

BIM DJIEMEHT

KOMIIETEHI]
15471

[Inanupyemsle
pe3yibTaThl 00yUSHHUS

OneHouyHble CpeaCcTBa

7 CucreMa TpeuyH B IOpoJax — 3TO COBOKYITHOCTh
TeX TPEILKH, KOTOPbIE UMEIOT OJIM3KHE I10

BEJIMYUHE:

a) azumymaol TUHULL B) CIEIUICHUE U YTOJI
NPOCMUPanUsL u BHYTPEHHETO
Yyelnvl naoenusl; TpPEeHHUS

0) cUeIUIeHHue U yroji 3arMOJTHUTEIS
BHYTPEHHETO TpeHInH.

TPEeHHUSI 110
MTOBEPXHOCTSIM
TPEIIUH;

8 Koaddunuent [lyaccona ropHbIx Mopos — 3To:

a) OTHOIIICHUE B) OTHOIIICHUE
OTHOCHUTEIIBHBIX abCOJIIOTHBIX
IIPOJIOJIBHON U MIOIIEPEYHON U
MIONIEPEYHON IIPOIOJIBHOU
nepopmanuii; nedopMarnuit;

0) OTHOIIICHHE T') OTHOIICHHE
OTHOCHUTEIIBHBIX abCOJIIOTHBIX
MIONIEPEYHON U IIPOJIOJIBHOW 1
MIPOJIOIBHOMN IIONIEPEYHON
nepopmanuii; nepopmanuii.

9 VY genbHOE CLIETIICHHE IopoJa — 3TO IMMOKA3aTCIIb:

a) neopMaImOHHBIX B) MEXaHUYECKHUX

CBOICTB; CBOICTB;
0) PeoTOrHYeCcKUX r) pusmdeckux
CBOMCTB,; CBOMCTB.
Tect Ne2

Yka3are BEpHBIN OTBET U AaTh PacIU(POBKY
0003HaYCHHIA B HEM.

| BepTukanpHOE 1aBJIEHHE B MACCUBE MTOPOL (cy ):




CrpykTypH

BIM DJIEMEHT

KOMIIETEHI]
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[Inanupyemsle
pe3yibTaThl 00yUSHHUS

OneHouyHble CpeaCcTBa

a) oy B) Oy = S:v-h;
Y.hCOSZB, F) o_y =
0) oy = y-h; ~.y-h-sin2p;

2 HaHpaBHCHI/Ie IJI0IaJ 0K CABUTAa B IIPUOTKOCHOM
MacCHUBE MOPOJI ONPEICIICHO YoM O :

a) @=45+¢/2 o B) ®=45-0¢/2 1o

OTHOHIICHHIO K

OTHOIICHUIO K

BEPTUKAIBHON HaIIPaBJICHUIO
IIJIOCKOCTH; JICHCTBHS
HanOOJIBIIErO
0) ®=45-09/2 1o ABHOLO
OTHOIIICHUIO K HATIPSUKCHH,
TOPU30HTANEHOM
IIJIOCKOCTH; r) ®=45+¢/2m0

OTHOIIEHUIO K
HaIpaBJICHUIO
HAaUMEHBIIIETO
IJIaBHOTO
HanpsKeHHUS.

3 Haubonee BeposiTHAsI MOBEPXHOCTh CKOJIbKEHHUS
B IIPMOTKOCHOM MAacCHBE IIOPOJ — 3TO
ITOBEPXHOCTH, ITO KOTOPOM:

a) NENCTBYIOT B) OTHOILIEHHUE CYMMBI

MaKCUMaJIbHbIE CHUJI TPEHUS U
KacaTeJIbHbIe CIIETIJICHUS K CyMMe
HaMpsOKeHUS; KacaTeJIbHBIX CUJI

ABIISIETCS
0) OTHOLIEHHE CYyMMBbI .
MHHHAMAJTbHBIM;

KacaTCJIbHBIX CUJI K
CYMMC CUJI TPCHUA F) OTHOILICHHUEC CYMMbI
1 COCTIIICHUA CUJI TPpCHHUA U
ABJIAICTCA CHCIIJICHUSA K CYMMC
MHHHMAJIbHBIM, KacaTCIbHBIX CHII

SABIIACTCA
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BIM DJIEMEHT

KOMIIETEHI]
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[Inanupyemsle
pe3yibTaThl 00yUSHHUS

OneHouyHble CpeaCcTBa

MaKCHUMAaJIbHBIM.

4 YcnoBueM paBHOBECHS CBA3HBIX ITOPOJI B IPUOTKOCH(
MacCCHBE SIBIISCTCA:

a) paBeHCTBO yIJia B) pPaBEHCTBO
OTKOCa YTy KacaTCJIbHBIX
BHYTPCHHETO HaIPSHKCHUN

COIPOTHBIICHUIO
TPEHUS TIOPOJI;
TIOPOJ CIIBUTY.
0) PaBEHCTBO BBICOTHI
OTKOCa BBICOTE
BEPTUKAJIBHOTO

OOHaXeHUS mopona;

5 KacarenbHble HanpspkeHust (T ), JCHCTBYIOIIUE 1O
HauboJsee BEpOSITHON OBEPXHOCTH CKOJIbKEHMUSI

OTIPEICIISIOTCSL:
a) T = B) T = y-h-cos?p;
%-Y-h-tgcp; F1) =
6) T =
1- -h-sin2f;
2 Y ;

6 IIpenenbHast BBICOTa BepTHKaNbHOTO oTKoca (Hgg )

OIIPEIEINSETCS:
a) B)
Hg = < ctg(45° Hg = % - ctg(45° +§
Y ) ‘
; F’)
6) oC Hg, = 2—(;/ - ctg(45° —g

Y




CtpyKkTypH
BIM DJIEMEHT [Inmanupyemsblie
OneHouyHble CpeaCcTBa
KOMIIETEHI] | pe3yibTaThl 00y4YeHUs
uu
)
7 BokoBoe naBiieHHE B MaccuBe Opox (G, ):
- . 2n.
a) o, =v-h; B) o, =y-h-cos?B;
6) ox =9:v-h; )6 =y-h-cos?®.
8 «[TacmopT MPOYHOCTU» MOPOABI — ATOT Ipaduk
3aBHCUMOCTH:
a) KacaTelbHBIX B) KacaTelIbHBIX
HaNpsHKEHUN OT HaNpPsIKEHUN OT
BEJTMYHUHBI yria HaKJIOHa
HOPMaJIbHBIX IUTOIIAJIOK C/ABHTA.
HaIIpSHKEHUN;
0) Mexy
HaMpPsKEHUSAMU U
nedopMarusamMu;
9 Kpyr Mopa — 310 rpaduk 3aBUCUMOCTH
KacaTebHBIX U HOPMaJIbHBIX HAMPSKCHUIA:
a) OT yIJla C/IBUTa B) OT yIJla HaKJOHa
MOPOJT; HaTPSKEHHBIX
TUIOMIAIOK.
0) OT BEPTUKAIBLHOTO
JIaBJICHUS,
Bnanets - COBPEMEHHBIMU Pabora Nel
METOJaMHU BapuaHm Nol
HCCIIeIOBAHHS 1 Onpenenuth K03 PUIHEHT OOKOBOTO pacmopa
¢usuko-mexanuyeckux | TOPOABL CCIN B TOUKE
CBOICTB TOpHBIX mopoy | HETPOHYTOTO MaccHBa BEPTHKATLHOE HATPHKEHHE
W CTPOMTENBHBIX 20 Mlla, ropu3zoHTaJIbHOE
MaTepHaloB; 5 MIla.
- FeoMeXaHNYECKIMU 2 OnpenenuTh YACTbHBIN Bec TOPOIBI 00pasia
METOAMH KyOudeckoit popmsl ¢ pasmepamu Sx5x5 cM. Macca
oGocHoBamus BpicoTs 1 | ©0pasua 0,375 kr.
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BIM DJIEMEHT

KOMIIETEHI]
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[Inanupyemsle
pe3yibTaThl 00yUSHHUS

OneHouyHble CpeaCcTBa

yriia OTKOCOB;

- COBPEMEHHBIMU
METOJIaMU OLIEHKH
YCTOWYMBOCTU OTKOCOB
YCTYIOB ¥ OOPTOB
KapbepoB;

3 Cpe3 0b6pa3iia nopobl ¢ MONEPEYHbIM CEUEHUEM
ILIOLIABIO 25 cM? MPOMU30LIET OT MPUIOKEHHOM
kacatenpHou cwiibl 112500 H. Onpeaenuts
BEJIMYUHY YAEIBHOTO CLETUICHUS (IIPYU YUCTOM
CIIBUTE).

4 ConpoTuBiieHHE CABUTY NOpoabl coctasisieT 5 MIla
pu HopMaiibHOM JaBienuu 6 MIla. VY nensHoe
cueruienue nopojel 2 MIla. Onpenenutsb
rpaguyecku (C MOMOIIBIO TACIOPTa MPOYHOCTH)
YTOJ1 BHYTPEHHETO TPEHHS.

5 1o Tomy *e nmacrnopTy NpOYHOCTH (ITYHKT 4)
OIIpEACNIUTh HANPSYKEHUE TPEHUS IPU HOPMAIIBHOM
nasnenuu 4 Mlla.

6 N300pa3uth Ha CTEpeorpaMme IIOCKOCTh TPEIIUHBI
¢ a3uMyToM npoctupanus 140° u yrmom nageHus
30°.

7 J1ns1 KakoM LIeJIM UCIIOJIB3YETCs CTepeorpaMMa
TPEINHOBATOCTH ?

Bapuanm No2
1 OnpenenuTh BEpTUKAIBLHOE JaBICHUE B MACCUBE Ha

riyoune 200 M. [TnotHoCTh IOPOA 2,5 /™,

2 Yem oTiinyaeTcs yAENIbHBIN BEC MOPOABI OT €€
IJIOTHOCTHU ?

3 HazBatb Bua nedopmaiuu u 1ath €€
ONPEAEIICHUE 10 CXEME MPUITOKEHHUS

MIpeeIbHON HAarpy3Ku [T1
—
(cM. pHCYHOK).

4 JlaTh onpeiesieHue CONPOTUBIICHUS CABUTY U
BEJIMYUHBI YAEIBHOTO CLETIIICHUS.

5 N306pa3uTth Ha cTepeorpaMMe MII0CKOCTh TPEITUHBI

C a3UMYTOM JIMHUU npoctupanus 10° u yrinom
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BIM DJIEMEHT

KOMIIETEHI]
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pe3yibTaThl 00yUSHHUS

OneHouyHble CpeaCcTBa

nagenusa 70°.

6 Jlia KaKkoi 1e1M UCIIOJIb3YEeTCsl AnarpamMmma
TpemuHoBaTOCTH ? OCHOBHBIE TTApAMETPhI
JUarpaMMbl.

7 Kak onpeesnTh yIeJIbHOE CLENIEHNE
MOpOJ B Maccuse ?

Bapuanm No3
1 [laTb OHATHE O CTPYKTYPHOM OJIOKE MaccuBa, OT

4Cro 3aBUCAT €Io pa3MEphbl ?

2 Kak 3aMepuTh a3UMYT JIMHUU TPOCTUPAHUS
MJIOCKOCTH TPEIIUHBI ?

3 VaenwsHoe cuemienue nopoa 1 MIla. Kakyro
KacaTelbHYIO CHITY HaJI0 IPUIIOKUTH K 00pasiry ¢

KBaJApPATHBIM CCUCHUCM 5x5 cMm IIpU YUCTOM CIABUTC
?

4 OGpaszer ¢ KBaJIpaTHBIM CeUYeHUEM S5X5 ¢M cpe3aH
[P HOpMaJIbHOM HanpsbkeHuu S MIla u
kacarenbHoM 3 MIla. OnpenenuTs BeTMUUHBI
MIPUIIOKEHHBIX CHII

5 ConpotuBnenue nopozs! casury 4 Mlla npu
HOpMalibHOM naBiieHuu 5 MIIa. Yron BHyTpeHHETO
TpeHus 30°. OnpenenuTs ¢ TOMOUIBIO MACTIOpPTa
MIPOYHOCTH yJIETbHOE CIEIICHUE.

6 N300pa3uth Ha cTepeorpaMMe MII0CKOCTh TPEITUHBI
C a3UMYTOM JINHMM npocTupanus 90° u yrie
nagenus 0°.

7 1ath onpenenieHue NOHATHS «CUJla
CLIETIIICHUAY.

Bapuanm Ne4
1 O6pasen mopoabl KyOH4ecKoi (GopMbI UMEET

pa3mepsnl 5x5x5 cm. [Ipu 0THOOCHOM CKaThHU
MpoioIbHas abCo0THAS teopMariyst cocTaBuia
0,5 mm. Koaddumment Ilyaccona mopossr 0,2.
Onpenenutb OTHOCUTENIBHYIO TIONIEPEUHYIO
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OneHouyHble CpeaCcTBa

nedopmaruio.

2 bynbpao3epoM cABUHYTA IIPU3Ma MOPOIbl CEYEHUEM
1x1x1 M. Kakyro criry moTpe6oBanoch NMPUIOKUTh
JUTSI €€ CJIBUTA, €CIIH yJIeTbHBIN BEC MTOPO/T 2.10* H/m®
ynenbHoe cueruienue 1 Mlla, yron BHyTpeHHEro
Tpenus 30° ?

3 Omnpenenuth OOKOBOE JABJICHUE B MACCHBE HA
riyoune 300 m. [TnotHOCTH IOpOA 3 /M.
Koaddunuent Ilyaccona 0,2.

4 Jlath Ha3BaHME U ONpeeTeHUE JIUHUH 1,2,
yYKa3aHHBIX HA CTEPEOrpaMMe TPEUIUHOBATOCTH
Y OIIUCaHUE Croco0a UX OMpeIesICHuUs.

5 N3o0pa3uTth Ha cTepeorpaMMe MII0CKOCTh TPEUTUHBI
B a3UMyTOM JuHMUM npoctupanust 300° u yriaom

nanenus 60°.

6 I[aTL OMpeACIICHUA «YACIIBbHOTO BECa» U
«(IIJIOTHOCTU» ITOPO.

7 J1ath
AHAJTUTHYECKOE
BBIPAKEHHE
nacropra
MPOYHOCTH, H300PAKEHHOTO
Ha PUCYHKE.

Bapuanm Ne5
1 /laTe onpeneneHne HHTEHCUBHOCTH

TPELIMHOBATOCTH, Ha3BaTh (PaKTOpa, OT KOTOPHIX
3aBUCHUT CTPYKTYpPHOE OCJIa0JIeHHE MOPO/I.

2 M300pa3uTh Ha CTEpeOrpaMMe IIOCKOCTh TPEIIUHBI
C a3UMYTOM JIMHUU nipocTupanus 30° u yriaom
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OneHouyHble CpeaCcTBa

nagedusa 10°

3 OnpenenuTh IIOTHOCTH MOPOJIHI (B T/Mg), €CIIH e¢
yaenbHbIN Bec 29430 Howm®,

4 OnpenenuTs OOKOBOE JIaBJICHHE B MaCCUBE TOPOJI
Ha riryoune 100 m. Koaddunuenra [lyaccona atux
nopoza 0,2. ITnotHOCTE TOPOIBI 3 /™,

5 HaTL OMPCACIICHUC YI'JIa BHYTPCHHETO TPCHUA
IIOPOABI.

6 Ha‘lepTI/ITL BO3MOJKHBIC CXCMBbI IIPUJIOKCHUSA CHUIT K
o6pa3uaM mopoAasbI ITPHU UCIIBITAHUA UX HA CABUI.

7 OnpenenuTh CUITY TSKECTH BEPTUKAIBHOTO
nmopoHoro 0s10ka BeicoToi 100 M, mmupunOo 50 M B
MJIOCKO-HAMPSKEHHOM cOCTOSHUH. [ITOTHOCTH MOpoT

3
31/™.

Bapuanm Ne6
1 IInotHOCTH MOpPOA 3 /™, ko3 duuuent [lyaccona

0,2. OnpenenuTh rOPU30HTATILHOE HAIPSHDKEHUE Ha
riryouHe MaccuBa 200 M.

2 Ob6paser c ceuenue 10x10 cM paszpyieH
kacarenbHOU Harpy3koii 0,5 MIla. Onpenenuts
BEJIMYHHY NIPUIIOKEHHON CUIIBIL.

3 Kakas nopojia umeet 06IbIee COMPOTHBICHUE
CHIBUTY TIpU HOpMaJbHOM JaBieHuu 5 MIla: 1) ¢ =
30°, C=0,1 MIla; 2) ¢ =15° C=0,2 MIla.

4 Casur o0pasiia mpou30IIeN MpU BEPTHKATHHOM
nasnenuun 0,6 MIla u kacarensaoMm).1 MIIa. Yron
BHYTpEeHHero TpeHus nopojast 30°. Onpenenuts
YIEIbHOE CLETUIEHNUE TIOPOJIBI.

5 N300pa3uth Ha cTepeorpamme ImI0CKOCTh OTKOCA €
azuMyToM npoctupanus 310° u yriiom nagenus 90°.

6 Kakyro maccy rpysa TpeOyercst IOMECTUTh Ha
MOBEPXHOCTH 00Opa3iia ceuenueM 20x20 cM, 94T00bI
co3aath BepTuKanbHoe aasienue 0,1 MIla.
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OneHouyHble CpeaCcTBa

7 J1ath onpenesieHue NOHATHIO «YUCTBIA CIBU.
Pabora Ne2
Bapuanm Nel
1 [Ipn HOpmasnbHOM naBineHun 2 Mlla
COIIPOTUBIIEHUE MIOPOJIbI CABUTY COCTABIISIET

2,2 Mlla. C

IIOMOIIBIO L

TPEIENBHOTO — T
Kpyra '~ \\

Mopa (Ha 6 o 4 6 " & Mla
PHUCYHKE)

OTIPENICTUTh: a) IO
BHYTPCHHCTO TPCHUA IMOPOAbI;
0) yAeIbHOE CIEIJICHUE TTOPO/IbI.

2 B kakux cimyyasix TpelrHa OTphIBa MPU
nedopmaruu oTkoca 00pa3yeTcst Ha MOBEPXHOCTH
oTkoca ? JlaTb cxeMmy NoCTpOeHUs JINHUU
CKOJIBKEHUS B 3TOM CITydae.

3 OnucaTth: a ) HOCIEI0BATENBHOCTD; 0) YCIOBHUS; B)
MPUYKHBI JedopMaliuu oOpyIIeHHs B BUJIE€ CABUTa
co ckoiioM. J[aTh cxeMy aedopMaiium.

4 TIoCcTpOUTH MACIOPT MPOYHOCTH ITOPOIBI, ECITH
COTIPOTHBJIEHHE €€ CIBHUTY ONPEIEISICTCS
ypaBuenuem [r] = (0,37-c + 0,6), MITa.

5 Io pe3ynbraram cpesa ABYX NPSAMOYTOJIbHBIX TPU3M
MaccHBa MOCTPOEH NaclopT MPOYHOCTH OPOJT
MaccuBa (CM. pPHUCYHOK). OrmpenenuTs Cuily,
KOTOpast HOTpeOyeTcst OIS CIBUTA MPSAMO - YTOJIbHOM
IIPU3MBI [IOPOJL ¢ pPa3MEpaMu: IIIOLIAlb OCHOBAHHUSA |
M2, BbicoTa 1,5 M. [ImoTHOCTH MOpOA 2 2 /v,

Bapuanm No2

1 Ha pucynke nan nacnopt T ——T
Mie

!

IIPOYHOCTHU OPOJBI. .
4 '71*
[Toctpoenuem ’

2

MpeleabHoro Kpyra
Mopa .

dkdizeat, - 3aurs, AR

2 i 6 Ml

(]

ONPEAEIUTH



6) HOpﬂ}IOR NMpOBEACHUA l'lpOMe)KyT()‘lHOi/i aTTeCTallu, IOoKa3aTe/Iu M KPpUTECPUU
OICHUBAHUA:

[IpomexxyTouHast aTTecTanus 1Mo JucHUIUInHEe «['eoMexaHuKa» BKIIOYAET TEOPETHUECKUE
BOIPOCHI, TO3BOJISIIONINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOUIUMUCS 3HAHUN, U MPAKTUYECKUE
3aJJaHusl, BBISBIIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
JK3aMeHa.

3ader C OIEHKOW MO JAaHHOW AWCIIMIUIMHE MPOBOJIUTCS B YCTHOH ¢opme 1o Omieram,
KaKJIbIH 13 KOTOPHIX BKIFOUACT 3 TEOPETUUYECKUX BOMpPOCa.

IToxa3zatenun u KPUTECPHUHA OLICHUBAHUA 3a4€Ta € OIIEHKOI:

— Ha OUEHKY «OTJIMYHO» — OOYYArOIIMICS TIOKAa3bIBAC€T BBICOKUW  YPOBEHb
c(hOopMUPOBAHHOCTHU KOMITETEHIIUM, T.€. CTYACHT, IPEACTABIISIET BCECTOPOHHEE, CHCTEMATUYECKOE
U I1yOOKO€ 3HaHHe y4yeOHO-IIPOrpaMMHOI0 MaTepuasia, yMeHHe CBOOOIHO BBIIOJHATE 3a/1aHNUs,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMKA OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JTUTEPATYpPOM, peKOMEHA0BaHHOM mTporpammoii. Kak npaBuso, orieHka "OTJIMYHO" BBHICTABISETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX IMOHATUNA AUCHUIUIMHBI B UX 3HAYEHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKUE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y UCTIOJIh30BaHUH Y4€OHO-IIPOTPAMMHOT0 MaTepuana.;

— Ha OLEHKY «XOpomio» — oOydarouuiics TMOKa3blBaeT CpeIHUM  ypOBEHb
cOPMHPOBAHHOCTH  KOMIIETEHIMH, T.e.  CTyIEHT MpEJACTaBiIseT  IOJHOE  3HaHUe
y4eOHO-TIPOrPaMMHOI0 MaTepHasa, YCHEIIHO BBIIOIHSIOMUN NpeayCMOTPEHHbIE B IIPOrpaMMe
3a/laHusl, YCBOMBIIUI OCHOBHYIO JINTEPATYpPy, PEKOMEHO0BaHHYIO B mporpamme. Kak mpasuio,
OIIEHKa "XOpouIo" BBICTABISAETCS CTYAECHTaM, MOKa3aBIIMM CHCTEMaTHYECKUM XapaKTep 3HaHUI
M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY ITONOJHEHUIO M OOHOBJIEHHMIO B XOJ€
JanbHenel yueOHoi paboThl U IpohecCHOHATBHON AESITENbHOCTH;

— Ha OICHKY «YIOBJICTBOPUTEIHFHO» — OOYYArOMIMKACS TIOKA3bIBAET MOPOTOBBI YPOBEHBb
C(l)OpMHpOBaHHOCTI/I KOMHGTGHHHﬁ, T.C. CTYACHT, npeaACTaBIACT 3HAHUS OCHOBHOI'O
y4eOHO-TIPOrPaMMHOTO MaTrepuajia B 00beMe, HEOOXOAMMOM I JajdbHeWIied ydeObl u
npencTosimieil  paboThl TO CHENHATBLHOCTH, CIPABJISIONIMICS C BBIIOJHEHUEM 3aJ[aHH,
MPEyCMOTPEHHBIX TPOrpaMMO, 3HAKOMBI C OCHOBHOW IHUTEPaTypOHl, PEKOMEHIOBAHHOM
nporpammoii. Kak mpaBuimo, oreHka "yZOBIETBOPUTENHHO" BBICTABISIETCS CTYACHTaM,
JOMYCTUBIIMM TOTPEIIHOCTH B OTBETE HA DK3aMEHE U TMPHU BBITOJHEHUU 3K3aMEHAI[MOHHBIX
3a/laHuii, HO O0JIaJArOIIM HEOOXOAMMBIMU 3HAHUSMU ISl MX YCTPAHEHUS MO PYKOBOACTBOM
TIperoIaBaTeds;

— Ha OLICHKY «HEYIOBJIECTBOPUTEIBHO» — PE3yIbTaT 00YUYEHUS HE JOCTUTHYT, 00y4aroIuics
HE MOXET [M0Ka3aTh 3HaHUS HA YPOBHE BOCIPOU3BEICHUS U 00bICHEHUS HHPOPMAIIUHU, HE MOKET
MOKa3aTh HWHTEIUICKTyaJbHbIE HABBIKM pEIIEHUS NPOCTHIX 3adad, T.e. Yy CTYJEHTa,
OOHApY)XHMBAIOTCSI MPOOENBl B 3HAHUSAX OCHOBHOTO Y4eOHO-TIPOTPAaMMHOTO MaTepHaa,
JOCTUTHYTHl TMPUHIUINHAIBHBIE OIIMOKM B BBIIOJHEHUH MPEAYCMOTPEHHBIX MpPOTrpamMMon
3aJaHUuH.






