MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUA
POCCHNCKOMU OEJJEPAILTNN

T ®denepalibHOE rOCYIapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs

«MarHuToropckuii rocy1apCTBEHHbIM TEXHUYECKUN yHUBepcUuTeT um. .M.

Hocosa»

PABOYASA NTIPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

I'EOMEXAHHKA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduiis/criennanu3ams ) IporpaMMbl
OTKpBITBIE TOPHBIE PAOOTHI

YpoBeHb BhICHIET0 00Pa30BAHMUS - CTICTIHAIUTET

dopma oOyueHus
3a04Has

Wuctutyt/ pakynprer HWMHCTUTYT rOopHOroO €a U TpaHCIOpTa
Kadenpa Pa3zpaboTku MeCTOpOKACHHI MOE3HBIX UCKOTTAEMBIX

Kypc 4

Maruuroropck
2025 ron



Pabouas mporpamma cocraBieHa Ha ocHoBe @®I'OC BO - cnenmamurer 1O
crennansHocTH 21.05.04 T'opHoe nenmo (mpukaz MunoOpHayku Poccun ot 12.08.2020 r. Ne
987)

Pabouas mporpamma paccMoTpeHa W of00peHa Ha 3acenanuu Kadgapsl PazpaboTku

MECTOPOIKACHHH TOJIC3HBIX HCKOITaeMBbIX
04.02.2025, mporoxoin Ne 4

3aB. kadenpoit .E. l'aBpumen

Pabouas mporpamma ogobpeHa meroaudeckoi komuccuend U AuT
07.02.2025 r. mpotokoma Ne 4

INpencenarens — A~ VLA. Ilbiranes
PaGouas mporpamma cocraBieHa: W
norneHT kadenper PMIIN, kaHa. TexXH. Hayk g B.10O.
3asiIHOB y/
Penensenr:
3apenyrommii  maboparopun  OOO "Vpanleollpoexkt" , kaHJ. TexH. Hayk
o B.III. I'amssmoB

!/



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2026 - 2027
y4eOHOM TroJly Ha 3acefanuu Kadeapsl Pa3paboTKu MECTOPOIKICHUH MMOJIE3HBIX HCKOMAeMbIX

[Iporokom ot 20 . Ne

3aB. kadeapoii C.E. F_aBpHmeB

Pabouast mporpamMmma repecMoTpena, o0cykaeHa u ogoopena s peanuzanuu B 2027 - 2028
yueOHOM TOJTy Ha 3aceannu Kadenpsl Pa3paOoTku MECTOPOKICHHH MOJIE3HBIX UCKOMIAEMBIX

IIporokom ot 20 1. Ne

3aB. kadenpoii C.E. ﬂBpI/IH_IeB

Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena st peanuszanuu B 2028 - 2029
yueOHOM o1y Ha 3aceanuu Kagenpsl Pa3paboTku MECTOPOKICHHH IMOJIE3HBIX HCKOMTAEMBIX

[Iporokon ot 20 . Ne
3aB. kadenpoii C.E. I'aBpuiiieB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmzanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqanuu kadeapsl Pa3paboTku MECTOPOXKIACHHUI MOJIE3HBIX HCKOMAEMbBIX

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

Pabouas nmporpamma nepecMoTpeHa, oocyxaerna u ogqodpena st peamsanuu B 2030 - 2031
y4eOHOM roJTy Ha 3acefanuu kadeapsl Pa3paboTku MECTOPOXKICHHIA TOJIE3HBIX UCKOTTAEMBIX

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

Pabouas mporpamma nepecmotpeHa, odcyxaeHa u ogoopena s peanuzanuu B 2031 - 2032
yu4eOHOM TOJTy Ha 3acelaHuu Kadeapsl Pa3paboTKi MeCTOPOXKICHUH MOIE3HBIX HCKOITAEMBbIX

[Iporokom ot 20 . Ne

3aB. kadeapoii C.E. EBpI/IH_IeB

Pabouas nporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2032- 2033
y4eOHOM TOJly Ha 3acefaHuu kKadeapbl Pa3paboTku MeCcTOpOXKACHUHN MOJE3HBIX

IIporokomor 20 . Ne
3aB. kadeapoii C.E. I'aBpuiiien




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenstmu ocBOEHUS TUCHUIUTMHBI (MOyJIs1) «I '€OMeXaHUKay SABISIOTCA:

- TIOATOTOBKA CTYACHTOB YMEHHUIO TIPOTHO3MPOBATh jAedopmanuui MacchuBa U
MCIOJIb30-BaHUIO HHKEHEPHBIX METOOB YIIPABJICHUS TOPHBIM JaBICHUEM.

- pa3BUTHE Yy CTYJISHTOB JIMYHOCTHBIX KauecTB, a Takxke (OpMUPOBAHUE
PO)ECCHOHAIBHBIX KOMIETEHIIUKA B COOTBETCTBUM ¢ TpeboBanmssmu DPI'OC BO mo
cnermansHocTH 21.05.04 I'opHOe neno.

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

HucuuiuinHa ['eoMexaHMKa BXOIUT B 00s3aTENIbHYIO YacTb Y4YeOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  u3ydeHus  JUCLMIUIMHBI  HEoOXOXMMBbl 3HaHMA (YMEHHUs, BIAJEHUS),
cOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

['eonorus

®dusuka

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

[Iporecchl OTKPBITHIX TOPHBIX padoT

[IpoekTrpoBaHue KapbepoB

3 Komnerenuun ody4aromierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYEMble Pe3yJIbTAThI 00y4eHu st

B pesynprare ocBoeHus AUCHMIUIMHBI (Moxmyisi) «['eomexaHukay oOydarouIuiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETeHLIUAMU:

Kon naaukaropa WNHaukaTop JOCTHKEHUS KOMITICTCHITUH

OIIK-6 CrnocobeH mMpuUMEHSATh METOJbl aHANM3a M 3HAHHUS 3aKOHOMEPHOCTEH MOBENEHUs U
YIpaBJICHUS] CBOMCTBAMHU TOPHBIX TMOPOJ M COCTOSTHUEM MacCHMBa B TpOIeccax TOOBIYU U
nepepaboTKU TBEPABIX MOJIE3HBIX UCKOMAEMBIX, a TAK)XKE MPU CTPOUTENHCTBE U IKCILTyaTalluu
MOA3EMHBIX 00HLEKTOB

OIIK-6.1 CucreMaTuzupyeT MeETOJAbl NPEAEIBHOIO HAINPSHKEHHOTO  COCTOSHUS
MacCHBa FOPHBIX MOPO

OIIK-6.2 Brnaneer mH)XeHEpHBIMM M TEXHOJIOTMYECKMMHU METOJIaMH YIpaBJIEHUS
reOMeXaHHMUeCKUMHU IpoIleccaMu




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTaBIsAeT 5 3a4eTHBIX enuuull 180 akan. gyacoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,7 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeaynutopHas — 0,7 akaJl. 4acoB;
— caMocTosiTenbHas pabora — 165,4 akan. 4acos;
— B (hopMe MpakTUIECKOi moaroToBku — 0 akaj. Jyac;,

dopma aTTecTaluy - 324ET C OUEHKOMN

AynuropHas 3 =
KOHTaKTHas paboTa E 3 dopma TEKyIEro
=
B aKaJ. Jyacax 3} By KOHTPOJIS
Paznen/ tema g | (paxan uacax) == A y P Kon
= 3 © | caMOCTOSITENbHOMN | yCIIeBaeMOCTH U
JACHIHILIAHBI & [ . | KoMIeTeHITH
g £ paboThI MIPOMEKYTOUHOM
nab. |mpakT.| 3 aTTeCTaLHH
Jlek. < <
3aH. | 3aH. | QO &
1. Beenenue
1.1 Henu Hu 3a1a4u ITogroroska k VeTHBIH ONboc
IUACHMAIIMHEBI,  CBA3bL  CO 0,5 4 CEMHHAPCKOMY (co 6ecen0Ba§ e)
CMEKHBIMHU AUCIUIUTMHAMHA 4 3aHATHIO
1.2 CoBpeMeHHbIe IlonroroBka k Y eTHBIH OIDPOC
TEH/ICHIINU pa3BUTHA 0,5 4 CEMHHAPCKOMY (co GeceHOBaI:H/Ie)
F€OMEXaHUKH 3aHATHIO
HWroro no pazneny 1 8
2. 'opHoe naBneHue
IlogroroBka k
2.1 OcHOBHBIE TOHATHS 0,5 4 A TectupoBanme
4 TECTHPOBAHHIO
TToaroroBka k
2.2 ©opMBbI IPOSIBIECHUS 0,5 4 A TectupoBanue
TECTUPOBAHHIO
HWroro no pazaeny 1 8
3. CpoiicTBa noposa
3.1 dusznueckue u TToaroroBka k
o 0,5 4 TectupoBanue
MeXaHWYECKHE CBOMCTBA TECTUPOBAHHIO
3.2 Meroasl OmpeneIeHUS TloaroroBka k
A P, 0,5 4 A TectupoBanue
MEXaHUYCCKHUX CBOMCTB 4 TECTHPOBAHHIO
TToaroroBka k
3.3 ITacnopt npoyHOCTH 0,5 4 TecrtupoBanue
TECTHPOBAHHIO
3.4 TIlpouyHocTs TIOpOA B TToaroroBka k
P POx 0,5 4 A TectupoBanue
MacCHBE TECTHPOBAHHIO
Hroro no pazneny 2 16
4. JlehbopManmoHHEIE CBOHCTBA
. TToaroroBka k
4.1 Yupyrue cBoicTBa 0,5 4 A TectupoBanue
TECTHPOBAHHIO
4.2 IInactuueckue ITogroroBka k
0,5 4 A TectupoBanue
XapaKTePUCTUKU 4 TECTHPOBAHHIO
. TToaroroBka k
4.3 Peanoruueckue cBOMcCTBa 0,5 4 & TectupoBanue
TECTUPOBAHHIO
4.4 Kommpeccuonusie TToaroroBka k
. p 0,5 4 A TectupoBanue
CBOMCTBa TECTHPOBAHHIO




Uroro no pazaeny | 2 | 16 |
5. HampsbkeHHOe — cOCTOsSHUE
MaccyBa
5.1 Hanpsoxennoe ITogroroBka k VerHbIH Ompoc
COCTOSIHUE HETPOHYTOTO 4 CEeMUHaPCKOMY (c06ecen03a§ e)
MaccuBa 3aHSITHUIO
5.2 HanpspxenHoe IMoaroToska k
COCTOSIHUE HaKJIOHHOM 4 VYerHbIi ompoc
IUIOIAIKK B  HETPOHYTOM CEMHIAPCKOMY (cobecenoBanue)
3aHSTHIO
MAacCHBe
53 K Mopa. CsaoiicTBa IloaroroBka k
pyT p 4 4 A TectupoBanue
Kpyra Mopa. TECTUPOBAHUIO
5.4 Hanpsoxennoe ITogroroBka k VerHbIH Ompoc
COCTOSIHUE  TPHOTKOCHOTO 4 CEeMUHaPCKOMY (c06ecen03a§ e)
MaccuBa 3aHSTHUIO
55 HanpspxenHoe TMoaroToska k
COCTOSTHHE HaKJIOHHOM 4 COMHHADCKOM VYeTHBIH onpoc
IUIOIIA/IKK B TMPHOTKOCHOM P y (cobecenoBanmue)
3aHSTHIO
MAacCHBe
Wroro no pazneny 20
6. HawubGonee BeposTHAs JUHHS
CKOJIB)KCHHS
6.1 BpicoTa BepTHUKAIBLHOTO TToaroroBka k
4 TectupoBanue
obnaxxenus nopoz (HBJIC) TECTUPOBAHUIO
6.2 OCHOBHBIE MOJIOXKCHUS IloaroroBka k
4 TectupoBanue
noctpoennss HBJIC 4 TECTHPOBAHHIO
IToxroroBka .
6.3 BapuaHThl MOCTpOCHHUS 4 CeMi[IHa KoM YcTHBI onpoc
HBJIC P y (cobecenmoBanue)
3aHSTHUIO
Hroro no pazneny 12
7. YCTOIYMBOCTS OTKOCOB
7.1 Cuubl, neficTByOLIME Ha 4 IToaroroBka k Tectnposanue
TIOBEPXHOCTH CKOJIBKEHHS TECTUPOBAHHIO
7.2 Ycnosue mpeaenbHOro Ilogroroska k
et 4 4 A TectupoBanme
paBHOBECHS MOPOJT TECTHPOBAHHIO
7.3 Koadpduument 3anaca IonroroBka k
. b 2 4 A TectupoBanue
YCTOHYMBOCTH TECTUPOBAHHIO
HWroro no pazaeny 2 12
8. Mertoapt pacuera
YCTOMYMBOCTH OTKOCOB
IToaroroBka k
8.1 I'paux Pucenko 4 A TectupoBanue
TECTUPOBAHHIO
8.2 Merop anrebpanyeckoro IonroroBka k
4 TectupoBanme
CJIOKEHUSI CHIT TECTUPOBAHHIO
4
8.3 Meron KacaTelIbHBIX Ionroroska k
. 4 TectupoBanme
HaIpsHKSHUH TECTUPOBAHHIO
8.4 Ycpennenue TMoxroTosKa
MEXaHUYECKUX CBOMCTB 4 TectupoBanue
TECTUPOBAHHIO
MaccHBa
Hroro mo pazaeny 16
9. VcroiumBocTs TOpong M
rapaMeTpsl OTKOCOB
IToaroroBka k o
9.1 Knaccudukanus nopox 4 4 YerHblit onpoc
o . CEeMUHAPCKOMY 6
YCTOHYHUBOCTH (cobecemoBanue)
3aHSATHIO
Wroro no pazneny 4

10. daxrtopsl, BIMAOIMHE HA
YCTOHYUBOCTH OOPTOB KaphepoB




10.1

TloaroroBka k

VYerHbIi onpoc

WHKeHePHO-TeOIOTHYeCKIe 8 CEeMUHAPCKOMY (cobeceoBanme)
(hakTopsl 3aHATHIO
IloaroroBka k .
10.2 T'maporeosoruuecKue 15 A YcTHBI onpoc
CEeMUHaPCKOMY
(axTopsl (cobecenoBanue)
3aHSTHUIO
10.3 IoaroToBka K VeTHBIH OPoc
®dusuko-reorpadUuecKue 15 CEMHHAPCKOMY (co GeceILOBaI:me)
(axTops! 3aHSTHUIO
IToxroroBka k .
10.4 T'opHO-TeXHUYECKHE 154 A VYcrHblit onpoc
5, CEMUHAPCKOMY 6
(hakTopsl (cobecenoBanue)
3aHSTHUIO
. IToxroroBka k .
10.5 VYcroitunssie COMHHADCKOM YcTHBI onpoc
HapaMeTpsl OTKOCOB P y (cobecenoBanue)
3aHSTHUIO
HUroro no pasaeny 53,4
11. auer
N IloaroroBka k
11.1 3auer ¢ OlEHKOI n 3auer
3a4eTy
Hroro no pazneny
Hroro 3a cemectp 165,4 320
Wroro no aucuurinae 165,4 3a4eT ¢ OLUEHKON




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jia  peanuzanuu  NPEeAyCMOTPEHHBIX BHAOB Yy4eOHOM paboThl B  KadecTBe
00pa30BaTeNbHbIX TEXHOJIOTUH B IIPENOJaBaHUM JUCHMILIUHBI «I €oOMeXxaHHKay UCTIOIb3YHOTCS
TPaAULMOHHAS ¥ MOJYJIBHO - KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

[lepenauya HEOOXOAMMBIX TEOPETHUECKMX 3HAHMA U (HOPMUPOBAHHE OCHOBHBIX
IPEAOCTaBIeHUd 1O  Kypcy  «l'eoMexaHuMKa»  MPOUCXOJUT C  HMCHOJIb30BAaHUEM
MYJIbTUMEIUIHOTO 000PY10BAHHUS.

Jlekuu TPOXOJAT B TpaauLMOHHOW dopme, B Qopme nekiuii-undopmanms,
JEKIMA-KOH(PEepEeHINH, JIEKIUH-KOHCYAbTaUH M TpoONeMHBIX Jekuuid. TeopeTmueckuii
MaTepuan U3JI0KEHHBIH U OOBSCHEHHBIH CTYJACHTaM Ha JICKIUSIX-UH(GOPMAIUAX, MOAJIEKUT
CaMOCTOSITEIBHOMY  OCMBICIIEHMIO M 3anoMuHaHuio. COBOKYIHOCTb  JIOKJIAQJOB IO
[peBapUTENIbHO TOATOTOBICHHONW Mpo0JiieMaTuKe CAENaHHBIX Ha JEKUUU-KOH(PEpEeHUINU
o0ecrieunBaeT BCE-CTOPOHHEE OCBEIEHHE MPOOJEeMbl 3a CUET JOMOJHEHUS M YTOUHEHUS
npernojaBaTesieM, a Tak)Ke IOJBEICHUEM HTOTOB B KOHIIE JIEKIUU C (POPMYIHMPOBAHUEM
OCHOBHBIX BBIBOJIOB. TeopeTHueckuil MaTepuan Ha MpPOOJEMHBIX JIEKUUAX SBISETCS
pe3yIbTaTOM YCBOEHUS IMOJIYYEHHON WMH(OpMAalUMU MOCPEICTBOM MOCTAHOBKU MPOOIEMHOIO
BOIIpOCAa U IOMCKA MyTel ero pemeHus. Ha nekuusx — KOHCYIbTalMSIX U3JI0KEHHE HOBOI'O
MaTrepuaa COIpOBOXKAAETCS MOCTAHOBKOM BOIIPOCOB U AUCKYCCHUEH B IOMCKAaX OTBETOB HA 3TU
BOIIPOCBHI.

CaMmocTtosiTenbHasi paboTa CTUMYJIHUPYET CTYACHTOB B TIPOIECCe TMOATOTOBKU
JOMAIIHUX 33/1aHUN, U JJOKJIAJIOB JJISl MIPAKTUUECKUX 3aHSTUN, IPU MOJATOTOBKE K UTOTOBOM
aTTeCTaluu.

6 YueOHO-MeTOIMYeCKOE 0O0ecnedeHue CaMOCTOSITeIbHO padoThl 00y4arouXCcsl
[IpencraBneno B mpuoxenuu 1.

7 OneHo4Hble cpeacrea AJisl MIPOBEACHUA HpOMe)IcyTO'lHOﬁ aTrrecranmum
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 VYueOHo-MeToaUMuYeckoe W HMH(POPMALHOHHOe o0ecnedeHUe AUCHMIIUHBI

a) OcHOBHas JIUTEepaTypa:

1. JlementbeB, A.B. Koncmekt neknuii 1o gucnuiuimHe —«['eomexaHuKa»
[DNeKTpOHHBIN pecypc]: 2JIEKTpOHHOE Y4eOHOE TIMOoCcoOHMe MJisi CTYIEHTOB HAIMpPaBIICHUS
noarotoBkn 21.05.04 «lopHoe naenmo», 21.05.05 «®usnueckue npoueccsl TOPHOTO WM
HedTerazooro npoussojctBay / A.B. Jlementnen; Ky3['TVY. - Kemeposo, 2016. - 129 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/115111 — 3aru. ¢ 3kpaHa.

2. Kasukaes, JI.M., Ko3eipeB, A.A., Kacnapesa, 2.B., Hoduc, M.A. YmupasieHnue
reo-MeXaHMYeCKMMHM MPOLECCaMu MPU pa3pabOTKe MECTOPOXKJIECHHH MOJIE3HBIX MCKOMAEMBbIX
[DnexTpoHHEIH pecype]: YuebHoe mocodue. - M.: M3narenscTBo «I"opHas kauray, 2016. - 490
c.: m1. — Pexum nocryna: https://e.lanbook.com/reader/book/101757/#1 — 3ara. ¢ sk-paHa.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. lementnes, A.B. 'eomexanuka [ DneKTpOHHBIH pecypc]: 1abopaTOpHBIN MPAKTUKYM
JUISL CTYJICHTOB, OOYYalOIIUXCsS 10 HAIpPaBIICHUIO MOATOTOBKH (crenuanbHocTH) 21.05.04
«l"opuoe nmenoy», cnemmanuzamuu 21.05.04-05 «lllaxTHOE W MOA3EMHOE CTPOUTEITHCTBO» W
HAIPAaBJICHUIO TOATOTOBKH (cneruanbHocTH) 21.05.05 «Dusnueckne mporecchl TOPHOTO HITH
HedrerazoBoro npousBonactea» / A.B. JlementseB - Kemeposo: Kys['TVY, 2015. - 104 ¢. —
Pexxum nocryna: https://e.lanbook.com/reader/book/69419/#1 — 3aru. ¢ sxpana.



JKpaHa.

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

B) MeToau4eckne yKazaHus:

1. 3amsmaoB B.FO., Kamamosa E.Il. T'eomexanuka [DaeKTpoHHBIA pecypc|

nabopa-TopHblii npaktukyM / Bamaum OpbeBuu 3ansanoB, Enena IlerpoBna Karramosa ;
®OI'bOY BIIO «MarHMTOrOopcKuil rocyAapCTBEHHBIM TEXHUYECKUM yHUBepcuTeT uM. [.H.
HOCOBay. - DekTpoH. TekcToBbie faH. (861 KbB).-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. MeETOJA. yKa3aHHsI IO BBITOJTHEHHUIO

paboTbl MO  JUCHUIUIMHAM

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

«I"eoMexaHUKay,

«OCHOBBI

HaumenoBanue o
1o Ne orosopa Cpoxk neiicTBuUS JTULIEH3UU

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip cB000HO pacrpocTpansemoe [10 OECCPOUHO
FAR Manager cB000IHO pacnpoctpansemoe [10 0EeCCPOYHO
Bpaysep Yandex [cBoGoaHO pacnpoctpansemoe I1O 6eccpoyHO
ACKOH Kowmmac
3D 516 1-261-17 ot 16.03.2017 6eccpodHo
Autodesk AutoCad
2011 Master Suite K-526-11 01 22.11.2011 0eccpoyHO
Autodesk Inventor
Professional 2011 [K-526-11 ot 22.11.2011 0eccpouHo
Master Suite

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

Haspanwne xypca

Cchuika

Nudopmannonnas cuctema - EnnHoe okHO gocTyna K
WH(OPMaIMOHHBIM pecypcam

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

IMouckoBas cucrema Axagemus Google (Google

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

Scholar)

Harmuonanecuasa nH(}OpMaAITMOHHO-aHATTUTUYECKAS URL:

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

mutuposanus (PUHIL) P y-ru/project_ P

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

https://dlib.eastview.com/

9 MaTtepuaJIbHO-TEXHHUYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:



VY4yeOHble ayIWTOPUHM  JUIs TPOBEACHUS  3aHATHHA  JIGKIIMOHHOTO  THIA -
MynbTUMeIUHBIC CPENICTBA XPAaHECHUS, TIEpeIady U MPEICTaBICHUS HH)OpMAIIH

VYuebHas ayauTopusi JUIs TPOBEJACHHUA J1TAaOOpaTOpHBIX paboT: Jaboparopus
reomexaHuku u TexHosoruu OI'P - JlTabopaTopHble yCTaHOBKH, U3MEPHUTEIbHBIC IPHOOPHI IS
BBITIOJTHEHU S 1a00paTOPHBIX padoT:

JIMHaMOMETp JICKTPOHHBIH COKATHSI

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 maboparopabie anekrponnsie ARC120 Adventure k. tounoctu 11

(roc. peectp Ne 18785-00);

VYuebHas ayauTopusi Ui TPOBEJACHHUA J1AaOOpaTOpHBIX paboT: jaboparopus
Tr€OMEXaHHMKHU B (PU3UKU TOPHBIX opo - [Ipecc ruapasnuyeckuii [ICY-125

W3mepurenb BpeMEHH M CKOPOCTH paclipocTpaHeHus ynbTpas3Byka [lynbcap-2.1,

Kannamerp KM-7 kapMaHHBII U3MEPUTENIb MATHUTHOW BOCIPUUMYHUBOCTH;

Becsr maboparopasie BK-3000

KJI. TOYHOCTH BbICOKUH II

(roc. peectp PONe 48026-11);

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

Crenp utsi MOJICTTUPOBAHHS Ha SKBUBAJICHTHBIX MaTepUaiax;

JIa6oparopus nonesast [1J1JI-10; MakeT 11t onpeaeseHns TPEIIMHOBATOCTH TOPHBIX
TIOPO/I.

VY4ueOHbIE ayqUTOpUU JUIS TPOBENEHHUS NPAKTUYECKUX 3aHATHH, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIU, TEKYIIIET0 KOHTPOJIS M IIPOMEKYTOYHOM aTTECTaINH -

Jlocka, MylIbTUMEIMITHBIN TPOEKTOP, IKPaH;

ITomemienuss A caMOCTOSTENbHONM paboThl oOywaromuxcsd - IlepcoHanbHbIE
KomIeioTepsl ¢ maketom MS Office, Beixomom B MHTEpHET U € JAOCTYIIOM B DJICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA;

[Tomemenne st XpaHeHHS M MPOPMIAKTHYECKOTO OOCTYKMBaHUS y4eOHOTO
o0opynoBanus - Cresnaxu, cefidbl U1t XpaHeHUs] yueOHOro 000pya0Ba-HUs

NHCcTpymMeHTHI 7151 peMOHTa J1ab0paTOpHOTO 000PY10BAHMSL.



Y4eOHO-MeToInYecKoe 00ecreueHue CaMOCTOSTEIbHON paboOThl CTYIEHTOB

IlepedyeHb TeM 1JI MOATOTOBKHM K CEMUHAPCKUM 3aHATHAM:
. HamipsixeHHOE cOCTOsSIHHE HETPOHYTOTO MacCUBA:
. HanpsikeHHOE COCTOSIHME HAKJIOHHOW IUIOIAJKH B HETPOHYTOM MacCCHUBE;
. HanpsikeHHOE cOCTOsIHME PUOTKOCHOTO MacCUBa;
. HanpsikeHHOE COCTOSIHME HAKJIIOHHOW IUIOIIAJKH B IPUOTKOCHOM MAacCHUBE;
. Bapuantsl noctpoenus HBJIC;
. Knmaccudukarus mopoji mo ycToi4nBOCTH;
. YcroiunBble MapaMeTpbl OTKOCOB;
. DaKTOpHI, BIUSIONIME HA YCTOHIHMBOCTH OOPTOB KaphEepOB.

03O0 Nk WK

Ilepeyens Tem u 3aiaHMi 11 NOATOTOBKH K 3K3aMeEHY:
1. 'opHoe naBneHue.

2. Mexanuueckue cBoiicTBa nopoa. CrocoObl UX ONPECTICHHUS.

3. IlonsiTrie 00 yAenTpHOM CIETIIICHUH M METOJ]aX €ro ONpeIeICHUS.

4. Ypasuenue Kynona u ero rpadguueckast HHTepIpeTaIusi.

5. ITacnopT NpoYHOCTH TOPHBIX MTOPOJI.

6. [IpouyHoCTB TTOPOJT B MACCHUBE.

7. OCHOBHBIE ITApaMETPbI CUCTEM TPELIHMH TOPHOTO MACCHBA U CIIOCO0 MX OMPEICTICHHS.
8. Yopyrue cBoiicTBa Nopoz.

9. KomnpeccnoHHbIE CBOWCTBA OO,

10. O6beMHOE HaNpsHKEHHOE COCTOSIHUE HETPOHYTOTO MacCHBA.

11. Omnpenenenve HampaBlIeHUH W BEIUYMH HANpPsDKEHUH, JEMCTBYIOIIUMX HAa HAKJIOHHOU
IUIOUIAJIKE B TOUYKE MACCUBA.

12. CgoiictBa kpyra Mopa.

13. OnpeneneHue KacatelbHOIO W HOPMAJIBHOIO HANpPSUKEHUN HAKJIOHHOW IUIOIIAJKH B
3aJJaHHOM TOYKE MacCUBa C MOMOIIbIO Kpyra Mopa.

14. IloctpoeHnue mnpenenabHOro kpyra Mopa uisl 3aJaHHOM TOYKHM MacCHMBa IIPH HM3BECTHBIX
(bU3UKO-MEXaHUYECKUX CBOMCTBAX MOPOJ.

15. HampaBneHust HanOONBIINX TJIABHBIX HANPSDKEHUH B MPUOOPTOBOM MacCHMBE U MX POJb B
OTIpeieIeHnH HallpaBlIeHU Aedopmaruii casura.

16. CymHOCTh ¥ CIOCOOBI ONpeAeNeHUs] BEICOTHI BEPTUKATLHOTO OOHAKEHHUS MTOPOJ] U 001acTH
paCTSATUBAIONINX HAMPSHKEHUN B TPUOOPTOBOM MAacCCHUBE.

17. TeOpeTI/IquKI/IC MOJIOKCHUS, UCTIOJIb3YCMBIC ITPU IMOCTPOCHUN HanOoJee BCpOHTHOfI JJUHHUH
CKOJIBXXCHHA B OTKOCax.

18. I'padmueckuii ciocod onpeaeneHus MUPHHBI IJIOMIAIKNA TPU3MBI CKOJIBXKEHHUS.



19. TTocTpoenune Hanboiee BEpOSITHON JIMHUM CKOJIbKEHHUS. BapruaHThl TOCTpOCHHUSI.

20. Onpez[eneHHe MEXaHUYECKUX CBOMCTB mopoa MNpHUOTKOCHOI'0O MacChBa II0 U3BECTHOMY
IMOJIOKCHHIO ITOBEPXHOCTHU CKOJIBKCHUA.

21. IlocTpoeHue miIoCKO# MOBEPXHOCTH CKOJIbKEHUS BEPTUKAIBHBIX OTKOCOB.

22. Cuibl, I€HCTBYIOIINE HA IOBEPXHOCTU CKOJIBKEHHUSI.

23. YcnoBue npeneabHoro paBHOBECHS TOPOSI.

24. Tlonsitue o ko3 duumenTe 3amnaca yCTOMUNBOCTH, €T0 HOPMATUBHBIE 3HAYCHUSI.

25. IlonsiTe 0 KO3 GUIMEHTE 3amaca YCTOMYMBOCTH M METOJIaX €ro pacuera.

26. Onpenenenre BHICOTHI BEPTUKATBHOTO OTKOCA C 33JJaHHBIM 3al1aCOM YCTOWYMBOCTH.

27. Meton ®OUCEHKO OTpeIesIeHUs YIJIa WM BBICOTHI OTKOCA € 3aIaHHON YCTOMYHUBOCTHIO.
28. XapakTtep 3aBUCUMOCTU MEX/1Y BBICOTON U YIJIOM OTKOCA.

29. Pacuer koo dunmenTa 3amnaca ycTOHYUBOCTH METOAOM ITreOpanvdeckoro CIOKEHUS CHIL.
30. Pacuet xko3(pdurrienta 3amnaca yCcTOMUMBOCTH METOI0OM KacaTeNIbHBIX HAIPSKEHUN

31. Ycpennenue pusnko-MeXaHUYECKUX CBOMCTB ITOPO/I.

3agaHus 1/ CAMOCTOATEIbHON PadoThI

Bapuantsl padotsr Ne 1

Howme
P Bonpocsl
BapHaHTa




1 Onpenenuts KO3pPUIHEHT OOKOBOTO pacropa NOpobl, €CIH B TOUKE
HETPOHYTOTO MacCHBa BepTHKaIbHOE Hanpspkenue 20 Mlla, ropuzoHTansHOe
5 MI]a.

2 OnpenenuTh yIeNbHbIM BeC OpoabI 00pa3siia KyOondeckoit (GopMel ¢ pazMepaMu
5x5x5 cM. Macca o6pasua 0,375 kr.

2
3 Cpe3 obOpa3siia mopoIbl ¢ TOMEPEUHBIM CEYSHUEM IIOMAABI0 25 cM”~ TPOU30IIIeI
OT IPWJIOKEHHOH KacarenpHOU cuibl 112500 H. Onpenenuts Benuuuny
YIEIBbHOTO CUEIJICHUs (IIPU YUCTOM CIBUTE).

4 ComnpoTuBIIeHHE CIBUTY TOPOibI cocTaBisier 5 MIla nmpu HopManbsHOM
nasinenuu 6 MIla. Y nenpHoe cuemienue noposl 2 MIla. Onpenenutsb
rpadudecKky (¢ HTOMOIIBIO MAcIOpTa MPOYHOCTH) YTOJI BHYTPEHHETO TPEHHUSL.

5 1o Tomy e macrnopTy NPOYHOCTH (ITYHKT 4) ONPEIeNUTh HallPsHKEHNE TPEHUs
py HOpMaiibHOM JaBieHuu 4 Mlla.

6 M300pa3uTth Ha cTepeorpaMMe IIOCKOCTh TPEIIUHBI C a3UMYTOM MTPOCTHPAHHS
140° u yrmom magenus 30°.

7 [nst KaKoi 1IeJIi UCTIOJIb3YETCs CTepeorpaMMa TPEUTMHOBATOCTH ?

1 Onpenenuth BepTUKaIbHOE 1aBlieHUE B MaccuBe Ha riryoune 200 M. [noTHOCTH
nopox 2,5 /M.

2 Yem oTandaeTcs y,HeHBHbIﬁ BC€C ITOPOJLI OT €€ INIOTHOCTH ?

3 HaszBatb BUJ nehopMalvy U 1aTh €€
OIIPEJICJIEHUE 110 CXEME IPUII0KEHUS

MpeACIbHON Harpy3KH (CM. pUCYHOK). [T1
T

4 Jlath onpeesieHne CONPOTUBIICHUS CIBUTY M BEJIMUYHMHBI YIEIBbHOTO CLEIICHUS.

5 N3006pa3uTth Ha cTepeorpaMMe MII0CKOCTh TPEIIUHBI C a3UMYTOM JIMHUU
npoctupanus 10° u yrnom nagenus 70°.

6 I[J'ISI KaKou 1eJIn HCIOJIB3YCTCA nuarpaMmma TpCuimHOBaTOCTH ? OCHOBHBIC
nmapaMeTpbl JuarpaMmabl.

7 Kak ONPCACIIUTEL YACIBbHOC CLUCIINICHUC ITOPOJ B MACCUBC ?




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

3 VnenbHoe cuemnsenue nopoxa 1 Mlla. Kakyro kacaTenbHy0 CUITy HaJl0
MIPUJIOKUTB K 00pa3ily ¢ KBaIpPAaTHBIM CEYEHUEM 5X5 CM IIPH YUCTOM CABUTE ?

4 OOpa3er ¢ KBaJ[paTHBIM CEUYCHHUEM 5XS5 CM Cpe3aH MPU HOPMAJTLHOM
Hanpspkenuu S MIla u kacarenbHom 3 Mlla. OnpenenuTh BETMYMHBI

IIPHUIIOKCHHBIX CHJII

5 Conpotusinenue nopojsl capury 4 Mlla npu HopmasibHOM AaBienun S Mlla.
Yron Bayrpennero tperus 30°. OnpeaenuTs ¢ MOMOIIBIO MACOPTa MPOYHOCTH

YACIBbHOC CHCIIJICHUC.

6 I/I306paSI/ITI> Ha CTepeorpaMme MiIOCKOCTb TPCUINHBI C A3UMYTOM JIMHUHA

npoctupanus 90° u yrie nagenus 0°.

7 1ath onpenesieHue NOHATHS «CHUJIA CLIETUUIEHUS.

Howmep
BapHaHTa

Bonpocsl




1 O6pa3zer; mopoabl Kyonueckoi (opMbl UMeeT paszMepsl Sx5x5 cm. [pu
OJTHOOCHOM CXKaTUH MPOoIoJibHast abcontoTHas nedopmanus cocrauia 0,5 M.
Koaddunment Ilyaccona mopoast 0,2. OnpeneauTb OTHOCUTEIBHYIO
MOTIEPEYHYIO AePOpMAITHIO.

2 bynbnozepoM caBuHyTa IpusMa nopojsl ceueHueM 1x1x1 m. Kakyro cuiy
OTPeGOBANOCH TIPHIIOKHUTH JUISL €€ CIBUTa, eCIIH yAe/IbHBI Bec opox 2-10*
H/v?, yaenbHoe cuerienue 1 MIla, yron Bayrpennero tpeaus 30° ?

3 Onpenenuth 60KOBOE AaBieHUE B MaccuBe Ha rinyonHe 300 m. ITmoTHOCTH
nopox 3 t/m°. Koosddurment ITyaccona 0,2.

4 JlaTh Ha3BaHUE U ONpEACIICHUE JIUHUH 1,2,
yKa3aHHBIX Ha CTEpEOrpaMMe TPEIINHOBATOCTH
Y OTIMCaHUE CIoco0a UX ONpeIesICHHUS.

5 N300pa3uTth Ha CTepeorpaMmMe IIIOCKOCTh TPEIIUHBI B a3UMYTOM JIMHHUH
npoctupanus 300° u yriom nagenus 60°.

6 HaTb OMpCACIICHUA «YACIBHOI'O BECAa» U KIIJIOTHOCTU» MOPOA.

7 JlaTh aHaTUTUYECKOE BHIPAKCHHE
MacropTa NPOYHOCTH, H300PaKEHHOTO

Ha PUCYHKE.

1 JlaTe onpeneneHne MHTEHCUBHOCTH TPEIIMHOBATOCTH, Ha3BaTh (hakTopa, OT
KOTOPBIX 3aBUCUT CTPYKTYpPHOE OCJIabJIeHHEe OPO/I.

2 N300pa3uTh Ha CTepeOrpaMMe ITIOCKOCTh TPEIIUHBI C a3UMYTOM JIMHUH
npoctupanus 30° u yriaom nagenust 10°

3 OnpeenuTh MIOTHOCTD MOPOJIE (B T/M° , €CJIH e¢e YIelIbHEIH Bec 29430 HME,
p p y

4 OnpenenuTh OOKOBOE J1aBlIEHUE B MaccHBE Topo Ha riayoune 100 m.
Koaddumnuenra [lyaccona stux mopog 0,2. [TmoTHOCTH mOpoab! 3 /M.

5 [laTe onpeneneHue yria BHyTPEHHETO TPEHUS TOPOIBL.

6 HaqepTI/ITB BO3MOJKXHBIC CXCMBI ITPUIIOKCHUA CUIT K 06pa3uaM MMOpOAbI IIpH
HUCIIBITAHUN UX Ha CIABMHI.

7 OnpeaenuTs CUILY TSKECTH BEPTUKAIBHOTO MOPoIHOTO Os10Ka BeicoTol 100 M,
HpHHOiT 50 M B IUTOCKO-HANPSKEHHOM cocTosiHIH. TLI0THOCTB Topox 3 T/m°,




3
1 ITnotHOCTH MOpOL 3 T/M”, K03 urment Ilyaccona 0,2. Onpenenuts
rOpPHU30HTAILHOE HaNpshKeHue Ha riyouHe maccusa 200 M.

2 Obpasern ¢ ceuenue 10x10 cM paspyiieH kacaTenpHoM Harpy3koit 0,5 MIla.
OrnpenenuTh BEIMYUHY MPUITOKEHHON CHJIBI.

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

4 Cnsur o0Opasiia mpou3oIIel pu BepTukaibHoM aasinenuu 0,6 Mlla u

6

kacarenbHoM).1 MIla. Yron BHyTpeHHero TpeHus nopoas 30°. Onpenenursb
YAEIBHOE CLUEIJICHUE TOPOBL.

5 N300pa3uth Ha cTepeorpaMMe MIOCKOCTh OTKOCA C a3UMYTOM MPOCTHPAHUS
310° u yrmom magenus 90°.

6 Kakyro maccy rpysa TpeOyeTcsi IOMECTUTh Ha TOBEPXHOCTh 00pa3ia ceueHueEM
20x20 cm, yToOBI co31aTh BepTHKaabHOE naBienue 0,1 MIla.

7 1ath onpeneseHue NOHATUIO «UUCTBIA CIBUD.

2.5 Bapuantsl padoTsl Ne 2
Home
P Bonpocsl
BapuaHTa

1 [Ipn HOpmanbHOM naBneHun 2 Mlla
COMPOTHUBIIEHUE MTOPOJBI CIBUTY COCTABIISIET
2,2 MIla. C nomo1upko NpeneabHoro Kpyra
Mopa (Ha pEUCYHKE) ONIpEAETUTh: a) Yo L, (0

Maf il R
BHYTPEHHETO TPEHHsI  TOPOJIbI; D F— i
0) yaenbHOe CIEIICHUE TTOPO/IbI. 1 l,’
0 2 4 6 & Mfa
1 )

2 B kakux ciy4asix TpellrHa OTpbIBa MpH JeGopMaIui 0TKoca oopaszyercs Ha
MIOBEPXHOCTU O0TKOca ? JIaTh CXeMy IMOCTPOEHUS JINHUU CKOJIBKEHUS B 3TOM
ciry4ae.

3 Onwmcarts: a ) MOC/IEA0BAaTENLHOCTD; 0) YCIOBUS; B) MPUYHHBI 1eopMalun
oOpyILIeHHs B BUJIE CIBHUTA CO CKOJIOM. J[aTh cxemy nedopmanuu.

4 TlocTpouTh MAcTOPT MPOYHOCTHU TOPO/IBI, €CIIH COTIPOTHBIICHUE €€ CIBUTY
omnpenensercs ypasuenuem [r] = (0,37-c + 0,6), MIla.




5 Io pe3ynbratam cpesa AByX HMPsIMOYTOJIbHBIX
MIPU3M MacCHBa IOCTPOEH MAcCHOPT MPOYHOCTH
nopoJ, MaccuBa (CM. pHUCYHOK). Onpenenutsb
CHUITY,KOTOpast MOTpeOyeTcs A0S CIBUTA MPSIMO-
YTOJIBHOM NPU3MBI IOPOJI C pa3MepaMu: IJI0IA/b
OCHOBaHHSA 1 M2, BbicoTa 1,5 M. [ImoTHOCTH MOpOIT

3
27/ 20 30, do
— un
I, Khia
1 Ha pucyHKe JaH nacrnopT MPOYHOCTH HOPOIBL. T
Mil
IloctpoenneM mpenensHOro kpyra Mopa : | ]

OIpCACIINTL MAKCHUMAJIBHOC KacCaTCJIbHOC
HaIMps>KCHUEC B TOYKE MAaCCUBa, I'’I€ HOpMaJlb-
HOC HAIIPAKCHHUE Ha IJIOIAaJAKE CABUTAa COC-

TasisieT 2 MI1a.

2 B kakux ciaydasx npu gedopMaiuu 0TKOCa OTCYTCTBYET BEpTHKaIbHAas TPEIIUHA
oTpsiBa ? JlaTh cxeMy NOCTPOEHUS TMHUU CKOJIBKEHUS JJIs ATOrO Ciydast.

3 YcpeaHuTh yroa BHYTPEHHETO TPEHUS MOPO.

CaoiicTBa noponu:

©,

©,

- YTOJI BHYTPEHHETO
TPEHMSL, TPaAL.

3
- IJIOTHOCTh, T/M

4 B TOYKe HanpsHyKEHHOTO0 MacCMBa MaKCUMaIbHOE KacaTeIbHOE HANpsKEHHE
3 MIIa. [Toctpoennem kpyra Mopa onpeneanTs HOpMAJIbHOE U KacaTeIbHOE

20

2,0

30

3,0

R

0 L{ 'S & Mlla

o

M{: 10000

b~ 200
~25h




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

5 Onwmcats: a) NOCIE0BATENBHOCTD; 0) YCIOBUS; B) IPUYUHBI 1e(hOpMaIIH
OTKOCOB B BUJIE OTIO3HsA-CABUTA. JaTh cxemy e opManuu.

Howmep
Bonpocsl
BapHaHTa
1 Ha pucyHke gaH nacnopT IpOYHOCTH MOPOIBIL.
[Toctpoenuem mpenenabHoro kpyra Mopa T, T
MMe |
OTpeAeNuTh HauOoJIbIIIee TIIaBHOE HapsKe- ; /‘{
HHE B TOYKE MAacCHBa, Il KacaTeIbHOE Halps- § ke f |
) 1 S
KEHHE 10 TUIOMAJKE CABHIa COCTaBIISET - B
y b el
3,5 Mlla. daealk.| <A BRI ol
e 'L 4 6aM
2 B kakux cimyyasx Ha KpyTJIOUWIMHAPHYECKON TOBEPXHOCTH CKOJIBLKECHHS
OTCYTCTBYET INIOCKHIA y4acToK ? JlaTb cxeMy MoCTpOSHHsI IMHUN CKOJIbKEHUS
IUISL ATOTO CITy4Jasl.
3 3 OmucaTth: a) MOCIEA0BATEIBLHOCTD; 0) YCIOBUS; B) IPUUYUHBI JeOopMaIiun
OTKOCOB B BUJI€ TITYOMHHOTO OTIOJI3HS O0pTa Kapbepa. JlaTs cxemy aedopmarum.
4 OnpenenuTh BHICOTY YCTOMUMBOTO yCTyma ¢ yriiom otkoca 70°. Koaddunuent
3amaca ycroitunBoctH 1,5. Y aensHoe cuersienue nmopoa B Maccuse 0,02 MlTa.
VYron Bayrpensero tpenus 30°. IlnotHocTs mopos 3 /™,
5 OnpenenuTh yroj HaKJIOHA HAIPaBICHUS
KacaTebHOTO ¥ HauOOJBIIETO TJIABHOTO
HanpsOHKeHUs B TOUKE A JIMHUU CKOJIbKEHHS. A
1 Ha pucyHke f1aH macnopT NpOYHOCTH MOPOIBL.
IToctpoenunem npeaensHoro kpyra Mopa omnpe-
4 JIeTTUTh HaUMEHBIIIee TJIABHOE HANPSHKEHUE B

TOYKE MACCHBa, IJI€ HOPMaJIbHOE HAMPSIKCHNE
Ha IDIoIIaaKe caBura cocrasiget 3 Mlla.




2 B kakux ciy4asix TpeIlrHa OTpbIBa MpH JeGOopMalui 0TKOca 00pazyercs oT

BepxHei OpoBku ? JlaTh cXeMy OCTPOCHUS T Mo} ! A
JIMHUU CKOJIBKEHUS JIJIsl 3TOTO CITydasi. I b
3 Onucarp: a) MOCIEA0BATEIBLHOCTS ; 0) YCIOBHS, b
]
MPUYUHBI e)OpMaIUU OTKOCOB B BHJIC OCHITIH. 2l -1
0 2 " e gl
Hatb cxemy aedopmanuu. il
4 YcpenHUTD ylenbHbIN BEC IOPOJ] B MaCCHUBE.
VY ienbHbINA BEC TOPO/T
4 3
—3-10" H/™m
v (y )
@ NP0 g ©
4 3 - L - 50
@ —2,5-10" H/m Ty
L 15
@ -2,8.10" H/M® L - 200
‘, : R R -

5 Omnpenenutb OOKOBOE AaBJIEHUE B TOUKE A
MaccHBa MOPOJ] B OTKOCE (CM. pUCYHOK).
[TnotHOCTB TTOPOS 3 /M. Koadduruent
Ilyaccona nopoz 0,2.

Howme
P Bonpocsl
BapHaHTa

1 B Touke maccuBa nmoposa 6opta Kapbepa HauOoJIblIee TIaBHOE HAPSyKEHUE
MlIla, nanmenbinee 2 MIla. [Toctpoennem kpyra Mopa 117151 3T0i TOUKH
ONPEJEIUTh BEIUYMHY HOPMAJIBHOI'O U KacaTeJIbHOT'O HANPSKEHUM,
JEMCTBYIOIMX Ha IUIOUIAJIKE CABUTA. YTOJI BHYTPEHHErO TPEHUS Iopoa 34°.

2 OOBSICHUTH, IOYEMY YI'OJ ECTECTBEHHOI'O OTKOCA Pa3phIXJIEHHBIX MTOPOJ OOJIbIIIe

5

yriia uX BHYTPpCHHETO TPCHUA.

3 Omnwucatsp; a) HOCIE0BATENBHOCTD; 0) YCIOBUS; B) IPUUUHBI AeopMaIiuu
OTKOCOB B BUI€ (PMIIbTPALIMOHHOM OIJIBIBUHBI (LIMKJIMYHOTO OMOI3HA). JlaTh
cxemy nedopmarum.

4 OnpenenuTh BHICOTY YCTYIIa B MPEJASITHHOM COCTOSTHUHU C YTIIOM OTKoca 60°.
VY nensHoe cuerenue nopox 0,1 MIla. Yron Bayrpennero tpenus 30°.
[lnoTHOCTB 3 T/M°.




5 OnpenenuTs KacaTeIbHOE HANPSHKEHUE
B TOYKE A JMHUU CKOJIbKEHUS.

3
[TnotHOCTH TOpPON 3 T/M”.

M1:1000

1 Ucnonb3ys npenenbHbIA Kpyr Mopa Ha pu-
CYHKE, ONPEENIUTh yeIbHOE CIETNIEHUE
[IOPO/Ibl, €CIIU YIOJ BHYTPEHHETO TPEHUS

30°. T1ile [
x e
o \
Eo il R,
i 2l e ek v

2 OnpenenuTs ¢ TOMOIIBIO PUCYHKA
YTOJI HaKJIOHa HauOOJBIIIETO TJIABHOTO
HaIpsKEHUs K TOPU30HTAIINA B TOUKE A
JIMHHUU CKOJIBKEHUS.

3 Io pe3ynbpTaTam cpesa IByX 00pas3IioB ONPEACIUTh YTOJI BHYTPEHHETO TPEHUS U
CIIeTIIICHHE TIOPOBI: TIEPBBIN 00pa3erl cCpe3aH MpU BEPTUKAITBHOW Harpy3Ke
1 MlIla, ropuszonrtansHoii 1 MIla; Bropoit — coorBeTcTBeHHO 3 MIla u 2 Mlla.

4 TInotHocTs IOpOA 3 /M°. Y nenbHOe compoTuBJeHue opo B oopasie 2 Mlla.
VYron BuyTpennero tperus 30°. [Topopl CHIIBHO TPEIIMHOBATHIE: PACCTOSHUE
MEXy TpetmHaMu 15 cM. OnpenenuTh BICOTY BEPTUKAIBHOTO OOHAKEHHS
nopoa oTkoca Bbicotoit 300 m.

5 Onwmcats: a) HOCIE0BATENBHOCTD; 0) YCIOBUS; B) IPUUUHBI AeopMaIiuu
OTKOCOB B BH/I€ TOKPOBHOTO onoi3Hs. [lath cxemy nedopmanuu.

Howmep

Bomnpocu




BapHaHTa

1 Onpenenutpb yros BHyTPEHHETO TPEHUS THle /-l\
IIOPO/IbI, UCIIONB3Ys IIpeeIbHbINA Kpyr Mopa of // ~‘-~—%—
HA PUCYHKE. Y IEIbHOE CUEIICHUE TTOPOIbI ; /] N\
I MITa [ \

o 1 3 4 g Ml

2 OnucaTth; a) MOCIEA0BATEIBHOCTD; 0) YCIOBUS; B) IPUYUHBI Iehopmariuu
OTKOCOB B BUJIe OOPYILICHUS CO CTYIIEHYAThIM CABUIOM. JlaTh cxemy

nedopmariuu.

3 OnpenenuTh MpeaeibHO-A0NYCTUMYIO BBICOTY BEPTHKAILHOTO OTKOCA C
K03 QHUIIIEHTOM 3aI1aca YCTOMUUBOCTH 2, eCIM YeIbHBI Bec mopox 28 kH/M?,
yroJl BHyTpeHHero TpeHus 28°, cuerienue nopos B maccuse 0,28 Mlla.

4 Omnpenenuth rpadguyeckiuM cnocoOOM MIMPUHY MPU3MBI CKOJIBKEHHS B YCTYIIE
BBICOTOU 36 M U € YoM O0TKOca 45°. Y AelbHOE CUEIIEHUE TOPOJ B MaCCUBE
0,06 MIla. Yron Bayrpennero tpenus 30°. IlnotHocts mopoa 3 /™.
[TocTpoeHust BLIIOJIHATE Ha cXeMe nomnepeyHoro cedenus ycryna 8 M 1:500.

5 IlocTpouts npenensHeIi Kpyr Mopa a1 TOYKH MaccuBa, B KOTOPOM
HauOoJbIIee raBHoe HanpsbkeHue 8 MIla, conporusnenue cnsury 3 Mlla.

VYron BHyTpeHHero TpeHus nopoj 30°.




|
1 Ha pucynke nzo0OpaxeHa JIMHHS ‘:.;/ -0
CKOJIbJKEHUS OTKOCA YCTYIIa /
BbicoTOM 40 M. Omnpenenutsb
yroia BHYTPEHHETO TpPEHUS U
CHUEIUICHUE TIOPOJ YCTYTIa, €CIIU UX
ILUIOTHOCTB 3 T/M".

MA:400C

2 OnucaTth; a) MOCIEA0BATEIBHOCTD; 0) YCIIOBUS; B) IPUYUHBEI IehopmaIiuu
OTKOCOB B BHUJIE OIIOJI3HSI M30TPOITHOTO MaccuBa. JlaTh cxemy aedopMariim.

3 B Touke A MaccuBa opoJ 6opTa AeiCTByeT
6okoBoe narienue 0,9 MlIla. [TnoTHOCTH TOPO
3 /M, Onpenenuth Ko3phuueHT OOKOBOTO
OTIIOpA MOPOJ.

M e

4 OnpenenuTh KOAPPUIMEHT 3araca yCTONUYNBOCTH BEPTUKAILHOTO OTKOCA
BoicoTOM 40 M. (11 pacueToB moctpouth cxemy M 1:1000 monepeunoro
CEUEHUS U TUIOCKYIO MIOBEPXHOCTh CKOJIbKEHHUS). Y I€TbHOE CLEIIICHUE ITOPOJL
0,1 MIIa. Yron Buytpennero tpenus 30°. IlnmotHocTs nopox 3 ™,

5 Onpenenutb OOKOBOE JAaBlIeHHE B MaccuBe nopoJ Ha riryoune 100 m.
[InotHoCTH IOpPOA 3 /™, Koadduuuent [lyaccona 0,2.

Howmep
BapUaHTa

Bonpocsl




1 [locTpouTs 3MIOpHI pacpeaeneHus mo riiyouHe MaccuBa (PUCYHOK):
a) TOPU30HTATLHBIX HAIPSHKCHHIA;
0) yIenpbHOTO CIEIUICHHUS,
B) CyMMapHOT0 OOKOBOTO JaBJICHUS.
Ha ocHOBe 3THX IOCTPOEHUH ONPEeNCTUTh
BBICOTY BEPTUKAILHOTO OOHAKEHUS TIOPO/I.
VnenvHoe cuerienue nopoa 3 Mlla.
Vnensnbii Bec 0,03 MH/M3.
Koaddumnuent 6okororo ormopa 0,3.

2 Onmcartsp; a) MOCJIEeI0BATEIBHOCTD; 0) YCIOBHUS; B) MPUUMHBI AeopMarim
OTKOCOB B BH/I€ KOHTAKTHOTO OTIOJI3HS IPH MOJIOTOM MaICHUM KOHTAKTOB. J{aTh
cxeMmy nedopmarmm.

3 B Touke MaccuBa HaubOosbIIee rIIaBHOE HanpshkeHue 6 MIla, HanmeHbIee
4 MIIa. Onpenenuth BEIMUNHY KacaTeJIbHOTO HAIPSHKEHUS 110 IUIOLIAIKE C
YIJIOM HakJIoHa 45°.

4 PaccuuTaTh BHICOTY BEPTUKAIBLHOIO OTKOCA € KO3((UIIMEHTOM 3araca
ycToH4uuBOCTH 2. Y AenbHbIN Bec mopox 30 KH/M®. Yron BHYTPEHHETO TPEHUS
28°. YnenwsHoe cremienue 0,3 MIla.

5 [loCTpouTh TMHUIO CKOJIbKEHUSI B OTKOCE C YIJIoM HaksioHa 80°, BeicoToi 60 M.
VY nensHoe cuerenue nopox 0,2 Mlla. Yron Bayrpennero tpenus 20°.
IInotHocTs MOpPOA 2,5 /m%. M 1:1000.
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1 IIpu cnBure ob6pasima mopoAsl C MIomaabo ceaenus 20 cM® HOpMaJbHas U
KacaTtelibHasi Harpy3ku coctaBuiiv cootBeTcTBeHHO 40 1 30 kr. Onpenenuts

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

2 Onmcatp; a) MOCIEI0BATEIBHOCTD; 0) YCIOBHUS; B) MIPUUMHBI AeopMariuu
OTKOCOB B BH/I€ KOHTAKTHOTO OITOJI3HS ITPU KPYTOM IaIeHUH KOHTAKTOB. /laTh
cxemy nedopmaruu.

3 Kakas u3 AByX mopoj uMeeT 0OJbIee COMPOTUBIICHUE CIBUTY B OOPTY ¢
BbIcOTOM OTKOCca 200 m: 1) ynenbHoe crierieHue oopasua 10 MIla, yron
BHYTpeHHero TpeHus 30°, HNHTEHCUBHOCTb TPELMHOBATOCTH 4; 2) yJeIbHOE
cueruieHue oopasma 20 MIla, yron Bayrpennero tpenust 30°, HHTEHCUBHOCTD

TPEIUHOBATOCTH 12.

4 PaccuntaTh KO3 UIMEHT 3anaca yCTOWYMBOCTH BEPTHKAILHOTO OTKOCA IO
IJIOCKOM TOBEPXHOCTH CKOJIbXkeHUs. BricoTa oTkoca 100 M (cxemy ceueHus
ctpouts B M 1:2000). Y aensnoe cuerenue nopox 0,2 MIla. Yron
BHyTpeHHero TpeHus 30°. Y nenbHslil Bec 30 kH/M®,

5 C noMo1ibI0 NOCTPOECHUS TpapUKOB MACIOPTa IPOYHOCTH MOPOJBI U
npeaensHoro kpyra Mopa onpeaenuTs BEIMYUMHY HanOOJIbILIEro rI1aBHOTo
HaIpsDKEHUS B TOUKE MAacCUBA, IJIe CONPOTUBIIEHHUE cABUTY paBHO 2 MI]a.
VY nenvHoe cueruienue nopoas! 1 Mlla. Yron Bayrpennero tpenus 30°.

Howmep
BapUaHTa

Bonpocs

11

1 oka3aTh, uTo Kycok nmopojibl Maccoit 300 kr OyaeT HaXOJUThCS B YyCTOMYMBOM
coCTOsTHMM Ha oTKoce 25°. [Inomans onope! kycka 0,5 M2, Clierienue ero ¢
noBepxHocTh0 oTKOca 0,01 MIIa. Yron BHyTpeHHero tpenus 30°.

2 Omnucarts; a) MOCJIEN0BATENbHOCTD; 0) YCIOBUS; B) IPUYUHBI JeopMaliun
OTKOCOB B BHI€ KOHTAaKTHOTO OTIOJI3HS-BBIIaBIMBaHMA. J[aTh cxemy

nedopmariiu.

3 OnpenenuTs BBICOTY OTKOCA € yriioM 80°, HaXOASIIErocs B IPeIeIbHOM
paBHOBecHH. ¥ AenbHOE cuerienue nopox B maccuse 0,1 MIIL. VYron
BHyTpeHHero TpeHus 20°. ¥V nenbHsblil Bec 25 kH/M.

4 VY nenbHBIN BeC MOPOJ] 0TKOCA, H300pakeH-
HOT'0 Ha pUCYHKE, cocTaBiisieT 30 kH/.
Ornpenenuts yeIbHOE CUEIIIEHUE TOPO
Y yTOJI BHYTPEHHETO TPEHUS.




5 OnpenenuTts A1 TOYKHM TOPHOTO MacCUBa yroi
HaKJIOHA 3JIEMEHTAapHOMU IUIOMIA/IKH, IO
KOTOPOU JEHCTBYET KAacaTeIbHOE HANPSKEHNUE
30 KIla. Hanbosbiiee 1 HAMMEHBIIICE TJIABHBIE
HaIpspKEHUs B 9TON Touke cooTBeTcTBEHHO cocTaBisitoT 70 Klla n 10 KIla.

Tect Nel
VYka3zaTh BEepHBII OTBET U JaTh pacIM(PPOBKY 0003HAUECHUI B HEM.

1 K mokasarensmM MeXaHUYECKUX CBOMCTB IMOPOJT OTHOCUTCS:

a) MOAYJb YIPYIOCTH; B) K09()(DUIIMEHT BHYTPEHHETO TPEHHS,;

0) yaelbHBIN BEC; r) ko3 dunument [Tyaccona

2 ConpoTHuBIIEHHE TTOPOJ] CABUTY O0YCIIOBIICHO:

a) cryiaMu OOKOBOTO OTTIOPA; B) BEPTUKAJIBHBIM JaBJICHUEM TTOPOJI;
0) cuaMu TPeHHsI U CUETUICHUS IO T') HOPMaJbHBIMU CHUJIAMH IO TIOBEPXHOCTH
MMOBEPXHOCTHU C/IBUTA; CIBUTA.

3 Koo duuueHnt 60koBOro ormnopa — 3To:

a) omHoueHue aOCoNOMHbIX NONEPEUHbIX B) OTHOIIIEHNE BEPTUKAIBHBIX HAMPSDKEHUH B




oeghopmayuti nopoo K NPOOOIbHLIM NPU MacCCHBE TIOPOJ] K TOPH30HTATIBHBIM.
00HOOCHOU Hazpy3Ke;
0) OTHOLIEHHE FOPU3OHTAIBHBIX
HaIIpsHKEHUN B MAaCCUBE IOPOJ K
BEPTUKATIbHBIM;

4 Koa(ppuiueHt cTpyKTypHOT0 ociaalbaeH s MOPo B MACCUBE — 3TO BEJIMYUHA, OIIPEIEIISIONIas
CTETNeHb CHIKEHUSI:
a) yriia BHyTpEeHHEro TPeHUs MOPOJ; B) IPOYHOCTH MOPOJ] HA PACTKEHUE.

0) yACIBHOTO CIETUICHUS IOPO/I;

5 Yroi BHYTpEHHETO TPEHUS IOPOA — ITO YT OJI:

a) eCTECTBEHHOT'0 OTKOCA; B) MOKa3bIBAIOIINI HaIlpaBiieHUE AeopMariu

CIBUTA.
0) 1MOJ1 KOTOPHIM OJIHA YacTh TOPOIbI

OTHOCHTEJIBHO JPYroi 4YacTH HaXOAUTCS
B PAaBHOBECHUU;

6 YenpHOE CIETUICHHE MTOPO/T OTPESIACTCS KaK:

a) MpeIeIbHOE CONPOTHUBIIEHNE 0) mpenenbHOEe COMPOTUBRIICHUE PACTSKEHUIO;

PaspyLICHUIO IIPU «1HUCTOM CABUIE»; B) IIPEICIIBHOE COMPOTHBIICHUE CIKATHIO.

7 Cucrema TPCIIMH B MOPOAAX — 3TO COBOKYITHOCTH T€X TPCIINH, KOTOPLIC UMCIOT Onu3Kue 1Mo

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

0) cuernuieHrue U yroj BHyTPEHHETo TPEHUS
10 TTIOBEPXHOCTSIM TPEIINH;

8 Koapunument ITyaccona ropHbIx mopoj — 3To:

a) OTHOILUEHUE OTHOCUTENBHBIX NPOIOJIBHOMN B) OTHOIIEHUE a0COIIOTHBIX MOMEPEYHOH U
U TONIepevHoi nedopmarnuii; IPOIOJIbHON fedopmanuii;

0) OTHOIIIEHHE OTHOCUTENBHBIX MOTEPEYHON I') OTHOIIEHHE aOCOIOTHBIX MPOJIOIBHOMN U
U TIPOJIONILHOM J1ehopMariuii; nornepeyHoi edopMariui.

9 VnenbHOE CEMIIEHHE TOPO — 3TO MTOKA3ATEb:

a) nehopMaIlMOHHBIX CBOHCTB; B) MEXaHUYECKUX CBOMCTB;



0) pEOJIOTHYECKUX CBOMCTB; ) pU3nIECKuX 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

VYkazare BEepHBIN OTBET U JaTh pacIu(PpoBKy 0003HAUCHHI B HEM.

| BepTukaneHOE 1aBJIEHHE B MACCUBE NTOPOL (cy ):

|
(v=]
2
=

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

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

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

a) ® =45+ @/2 no orHOMIEHHIO K B) ®=45-0/2 1o otHOmEHHIO K

BCpTHKaHBHOﬁ IIJIOCKOCTH, HaIlrpaBJICHHUIO JIefiCTBUS HaKOOJIBIIErO

IJIaBHOTO HANPSDKEHUS,
0) ®=45-0¢/2 no orHomEHNIO K

TOPU30HTAIBLHOM TIOCKOCTH; r) © =45+ ¢/2no oromenuio x
HaIpaBJICHUIO HAMMEHBIIETO I'NIABHOT'O
HAIpsoKCHUA.




3 Haubonee BeposiTHAsI MIOBEPXHOCTH CKOJBXECHUS B IPUOTKOCHOM MacCHUBE TIOPOJT — 3TO
MMOBEPXHOCTh, [0 KOTOPOI:

a) HeﬁCTBYIOT MaKCHUMAJIBHBIC KaCaTCJIbHbIC B) OTHOIICHUEC CYMMBI CUJI TPCHHA U CHCIIIICHUA

HAIIPSPKCHUSA K CYMMC KaCaTCJIbHBIX CHUJI SABJIAACTCA
MHWHUMAJIbHBIM,
6) OTHOIICHHUE CYMMBI KaCaTCJIbHBIX CHUJT K
CYMMC CUJI TPCHUA U CUCIUICHUA I‘) OTHOIICHHUEC CYMMBbI CUJI TPCHUA U CLCIIJICHUSA
ABJIAICTCA MUHUMAJIbHBIM K CYMMC KaCaTCJIbHBIX CHUJI SABJISACTCA
MaKCHUMAaJIbHBIM.

4 YcmoBueMm PaBHOBECHS CBA3ZHBIX IIOPOA B IIPHUOTKOCHOM MACCHUBE SABJISACTCA:

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

6) PaBCHCTBO BBICOTHEI OTKOCA BBICOTC
BCPTHKAJILHOI'O OOHaKEeHUS Iopona;

5 KacarenbHblie HanpspkeHust (T ), ACHCTBYIOIIME 1O HAWOOJIee BEPOSITHOM MOBEPXHOCTH
CKOJIBXKEHUS OIPENEIISAIOTCS:

— 2n.
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—(;(-ctg(45° +g) :
Y 2

2
oC o r) Hep =Ey-ctg(45° —%) .
6) Hgp =T'Ct9(45° —E) ;

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

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

8 «HacnopT IPOYHOCTU» MMOPOABLI — OTOT l"pa(I)I/IK 3aBUCHUMOCTH:



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

HOPMAJIBHBIX HAIPSKCHUH;

IJIOMaJ0K CABHIA.

0) MEXly HAPSDKCHUSIMU U IeOopMaliisIMHU;

9 Kpyr Mopa — 370 rpaduk 3aBUCUMOCTH KacaTeIbHBIX U HOPMAJIbHBIX HaPSHKEHUM:
a) OT yrJia C/IBUra mopoJi;

0) OT BEpTUKAJIILHOTO JIaBJICHUS;

B) OT yI'JIa HAaKJIOHA HAIIPAKCHHBIX IIOIIAI0K.

Kuro4d k rectam No2

Homep Homep BepHOTO y
PacmmpoBka 0603HaueHmit B hopmyie
BOMPOCA OTBETa

1 5 ¥ - yAeJbHBIN Bec mopoa; N — riryOuHa 3a/ieraHusi pacyeTHO
TOYKHU

2 B @ - YroJl BHYTPEHHEIr0 TPEHUs OpOJ

3 B

4 B
Y - yIelbHBIN Bec opoa; h —rimyOuHa 3aneranus pacueTHOM
TOYKH,

5 0
B - yroJ HakJIOHa MOBEPXHOCTH CKOJIBKEHHUS B pacUeTHOU
TOYKE
C - yZeIbHOE CLEIUIEHUE NTOPOJ, y - YIACIIbHBINA BEC MIOPOJ;

6 0
@ - YroJl BHYTPEHHEI0 TPEHHUS IT0POJ
9 - ko3 punMEeHT HOKOBOTO OTIIOPA; Y - yIEIbHBINA BeC

7 6 nopona,
h - rnyGuHa 3aneranus pac4eTHON TOUYKU

8 a

9 B

OneHoYHBIE CPeICTBA A5 NPOBEICHUs] IPOMEKYTOUYHOM aTTecTANNU




a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA 1JIsl MPOBeIeHUS
MPOMEKYTOYHOM aTTeCTALMHU:

CrpykTypH

BIM 3JIEMEHT

KOMIIETEHII
15471

[Inanupyembie
pe3yNbTaThl 00y4eHUS

O1eHOYHEIE cpe€acTBa

OIIK-6: CriocobeH IMPUMCHATH MCTO/IbI aHAJIN3a U 3HAHU S BaKOHOMepHOCTCﬁ INOBCACHUS 1

yIpaBJIEHUS] CBOMCTBAMHU TOPHBIX MIOPOJ U COCTOSTHUEM MacCHBa B IpoIieccax J00bIYH U

Hepepa60TKH TBCPABIX IOJIC3HBIX UCKOITACMBIX, a4 TAKKEC IIPU CTPOUTCIILCTBE U SKCILIyaTallun

OJI3EMHBIX 00BEKTOB

3HaTh

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

- METO/bI HCTIIBITAHUI
TOPHBIX MOPOJ U
CTPOMUTENBHBIX
MaTEepUaJIOB

- OCHOBHBIE
3aKOHOMEPHOCTH
pa3BuTus aepopMmanuil
OTKOCOB OTKPBITBIX
BBIPaOOTOK

Ilepeuens mem u 3a0anuil 011 NOO20MOGKU K

IK3AMEHY:

8.

9.

. 'opHoe naBienue.

. Mexanunueckue cBoiicta nmopoa. CriocoOsl ux

OIIPE/ICTICHUSI.

. [TousTue 00 YACIBbHOM CHCIICHUHN U METOaX €Tro

OIIPE/ICTICHUSI.

. YpaBuenue Kynona u ero rpapudeckas

HHTCpIpeTalusl.

. [lacnopT NpO4YHOCTH TOPHBIX OPOLI.
. IIpoyHOCTB IOPOJI B MaccHBe.

. OcHOBHBIE TapaMeTPbl CUCTEM TPEILIUH TOPHOTO

MacCHBa U CIIOCO0O UX ONpENENeHusl.
VYrpyrue cBoicTBa MOPOLI.

KommnpeccrnonHbIe CBOMCTBA IOPOA.

10. O6beMHOE HaNpPsKEHHOE COCTOSIHUE HETPOHYTOTO

MacCCHuBa.

11. Onpenenenne HanpaBIEHUI U BETUYUH

HaIPSDKEHUH, NEUCTBYIOIIMX HAa HAKIIOHHOM
IJIOIIAJKE B TOYKE MAaCCHBA.

12. CpoiictBa kpyra Mopa.

13. Onpenenenne kacaTeIbHOTO U HOPMAJIbHOTO




CrpykTypH

BIM DJIEMEHT

KOMIIETEHI]
15471

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

OneHouHble CpeaCcTBa

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

14. IToctpoenue npenenbHOro kpyra Mopa ns
3aJJaHHOM TOYKH MacCHBa IIPHU U3BECTHBIX
(bU3UKO-MEXaHUYECKUX CBOMCTBAX MOPOJ.

15. HampaBieHust HanOOJIbIINX TJIABHBIX HAMPSOKEHUN
B IpUOOPTOBOM MAaCCHBE U UX POJIb B OIPeIeICHUH
HamnpaBlieHu# aedopmanuii caBura.

16. CymHoCTb U CIOCOOBI ONPeIeTICHUS BBICOTHI
BEPTUKAIBHOTO OOHAKEHUS TTOPOJ] M 00JIaCTH
PACTATUBAIOIINX HANIPSKCHUH B TPHOOPTOBOM
MAacCCHBE.

17. TCOpeTI/I‘IeCKI/Ie IIOJIOKCHUS, UCITIOJIB3YEMBIC IIPpU
IMOCTPOCHUH Hauboee BepOHTHOﬁ JINMHUHN
CKOJIBXXCHHSA B OTKOCAax.

18. I'paduueckuii criocod onpeaeIeH s IUPHUHBI
IJIOIIAKH TTPU3MbI CKOJIbKEHUS.

19. IlocTpoenue Hanbosee BEPOSTHOMN JINHUU
CKOJIbJKEHUS. BapuaHThI MOCTpOEHMUS.

20. Onpenenenrie MEXaHUYECKUX CBOWCTB MOPOJI
MIPUOTKOCHOTO MAacCHBa MO U3BECTHOMY
MOJIOKEHUIO MIOBEPXHOCTU CKOJIbKEHUS.

21. IlocTpoeHue mIOCKOM MOBEPXHOCTH CKOJIbKEHHUS
BEPTUKAJIBHBIX OTKOCOB.

22. Cunbl, IEHCTBYIOIINAE HA TIOBEPXHOCTH
CKOJIb)KEHUS.

23. YciioBue npeAebHOrO PaBHOBECHUS MTOPOJ.

24. Tlonsitue 0 k03 GUIMEHTE 3amaca yCTOMIHMBOCTH,
€ro HOPMAaTUBHBIC 3HAUCHHUS.

25. [lonsitue 0 k03 GUIUEHTE 3amaca YCTOMYHBOCTH ¥
METOJIaX €ro pacuera.

26. OmnpeneneHne BbICOTHI BEPTUKAIBHOTO OTKOCA €




CrpykTypH
BIM DJIEMEHT [Inmanupyemsblie

OneHouHble CpeaCcTBa
KOMIIETEHI] | pe3yJbTaTbl 00y4eHUs

nn

3aJJaHHBIM 3a11aCOM YCTOﬁqHBOCTH.

27. Meton ®uCeHKO ONpeaeeHuUs yIiia WIH BEICOTHI
OTKOCa C 3aJ]aHHON YCTONYHBOCTHIO.

28. XapakTtep 3aBUCUMOCTH MEXAY BBICOTOU U yIJIOM
OTKOCA.

29. Pacuer ko3 duimeHTa 3amaca ycTOHNInuBOCTH
METOJIOM aJITeOParyeCcKOTO CI0KEHHSI CHII.

30. Pacuet ko3 durpierTa 3amaca ycTONInBOCTH
METOAOM KacCaTCJIbHBIX HaHp?DKeHI/Iﬁ

31. Ycpennenue GpU3HKO-MEXaHHUECKUX CBOWCTB
MOPO/I.

YmMmern - Ucnonk3oBaTh Tect Nel
CIIPAaBOYHYIO VYka3arb BepHBI OTBET U JaTh paciu(poBKy

JNTEPATYPY JJIs 0003HaUYEHUI B HEM.
ONpECIICHUsI CBOMCTB
TOPHBIX MOPOJ U

YCTOHYMBBIX 1 K noka3arenssM MEXaHUYECKHX CBOMCTB ITOPOJ
apaMeTpoB BBIPAOOTOK | oTHOCHUTCS:

- IPOBOJUTH a) MOAYb B) KO3 UIHEHT
UCTIBITAHUS TOPHBIX YHpYTrocTH, BHYTPCHHETO TPCHUA,
1IOPOA K CTPOUTEIILHBIX 0) ylenbHbIN BeC; r) Ko3hHULIHEHT
MaTepHaoB MpH ITyaccona

HCCIICIOBAaHUH UX
(hUBUKO-MEXaHUIECKUX
CBOMCTB, 000CHOBBIBATS | 2 COMPOTHUBIIEHHE TTOPOJI CABUTY 00YCIOBIIEHO:

napameTpsl
. a) cuiiaMi OOKOBOTO  B) BEPTHKAJIbHBIM
YCTOMYUBBIX ) )
OTIIOPA; JTaBJIEHUEM TOPO/I;
BBIPAOOTOK
0) cuaMu TpeHUsI U T') HOpMaJbHBIMU
- AHAIN3UPOBATH CHCIIJICHUA 110 CHJIaMHU 110
MOBEPXHOCTH MTOBEPXHOCTH
MH)XEHEPHO-TE0JI0rnyec .
C/IBHTQ; C/IBHTA.

KM€ yCIIOBUS
pa3paboTKu
MECTOPOXKICHUH,

3 Koadpdunuent 60koBOro otmnopa — 3To:
000CHOBBIBATh
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pe3yibTaThl 00yUeHHUS

OneHouHble CpeaCcTBa

napameTpsl
YCTOWYHMBBIX OTKOCOB
OOpTOB U YCTYIIOB
KapbepoB, ONPENIeNIATh
3anac yCTOM4YMBOCTH
OTKOCOB OTKPBITBIX
TOPHBIX BBIPAOOTOK U
OTBAJIOB

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

0) OTHOIIICHHE
TOPU30HTAIILHBIX
HaIpsKEHUH B
MacCCHBE TIOPOJT K
BEPTHKAIBHBIM;

B) OTHOILIEHUE
BEPTUKAIbHBIX
HaIpsDKEHUN B
MacCHUBE IIOPOJI K
TOPU30HTAJIBHBIM.

4 KoapuiueHt cTpykTypHOTo ociaabaeHus mopoj B
MaCCHBE — 3TO BEJIMYMHA, ONIPEICIISAIONIAst CTCIICHb

CHIDKEHUS:
a) yriia BHyTPEHHEr o
TPEHUS MOPOJ;

B) MPOYHOCTH MOPOJ Ha
pacTsKeHUeE.

0) yAeIbHOTO
CIIETIIICHUSI TIOPOJT;

5 Yrois BHYTpEHHErO TPEHUS OPO — ITO YIroJl:

a) eCTECTBEHHOTO B) MTOKa3bIBAOIITUH

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

4acTb MOPOJAbI
OTHOCHUTEIIBHO
JIpYrou yactu
HaxXoauTcCs B
paBHOBECHY;

6 Y aenbHOE CLETICHHIE Imopona OnmpeacirsICTCA Kak:

a) MpeieIbHOe
COIIPOTHBIICHUE
paspyLIeHHUIO IpU

0) peaenbpHOe
COTPOTHBIICHUE
PaCTDKEHUIO;

B) IIPEIEIIBHOE
COIIPOTHUBIIEHUE
CXKaTHIO.

«YHUCTOM CIABUTCH,




CrpykTypH

BIM DJIEMEHT

KOMIIETEHI]
15471

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

OneHouHble CpeaCcTBa

7 CucreMa TpeUyH B IOpoJax — 3TO COBOKYITHOCTh
TeX TPEIIUH, KOTOPbIe UMEIOT OJIU3KHE M0
BEJINYUHE!

a) azumymaol TUHULL B) CIEIUICHUE U YTOJI

NpOCMUpanus u BHYTPEHHETO
yenvl na0eHusl; TpEHUs

0) clieTIeHre 1 yroJl 3aIIOJTHUTEIS
BHYTPEHHETO TPCIINH.
TPEHUS 110
MMOBEPXHOCTAM
TPEIINH;

8 Koaddunuent [lyaccona ropHbIX mopos — 3TO:

B) OTHOIIIEHUE
a0COJIFOTHBIX

a) OTHOIIICHUE
OTHOCHTEIIbHBIX

MPOJIOTHOMN U
TONEPEYHOU
nedopmanuii;

0) OTHOIIICHHE

OTHOCHUTCIIBHBIX

MIONIEPEYHON U
MPOJOJIBHOM
nedopmanuii;

TOTIEPEYHOHN U
MPOJIOJIBHOMU
nedopmanuii;

T') OTHOIICHHE

a0COJIIOTHBIX
MIPOJIOJIBHON U
IIONIEPEYHON
nedopmaruii.

9 Y aenpHOE ClIeIICHUE opoa — 3TO IMMOKA3aTCIIb:

a) neopMaImOHHBIX B) MEXaHUYECKUX

CBOICTB; CBOICTB;

0) peoTOrHUecKux r) pusmdeckux

CBOMCTB,; CBOMCTB.

Tect Ne?2
Yka3zaTh BEpHBI OTBET U JaTh paciu(poBKy

0003HAYECHUN B HEM.

| BepTukanpHOE 1aBJI€HHE B MACCUBE NTOPOL (cy ):
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OneHouHble CpeaCcTBa

a) oy B) Oy = S:v-h;
Y.h-coszﬁ, 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; JICHCTBHUS
HanOOJIBIIErO
0) ®=45-09/2 1o ABHOLO
OTHOIIEHHUIO K HATIPSUKEHHS,
TOPU30HTAIILHOM
IIJIOCKOCTH; r) ®=45+¢/2mo0

OTHOIIEHUIO K
HaIpaBJICHUIO
HAaUMEHBIIIETO
IJIaBHOTO
HanpsKeHHUS.

3 Haubonee BeposiTHAsI TOBEPXHOCTh CKOJIbKEHUS
B IIPUOTKOCHOM MAaCCHUBE IOPOJ — 3TO
ITOBEPXHOCTH, IT0 KOTOPOM:

a) NENCTBYIOT B) OTHOILIEHHUE CYMMBI

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

ABIISIETCS
0) OTHOLIEHHE CYyMMBbI .
MHHHAMAJTbHBIM;

KacCcaTCJIbHBIX CHUII K
CYMMC CUJI TPCHUA
1 CHOCTIIICHUA
SABIIACTCA

F) OTHOILICHHUEC CYMMbI
CUJI TPpCHHUA U
CHOCIIJICHUA K CYMMC

MHUHHUMAJIBHBIM, KacaTCIbHBIX CHJI

SIBIISIETCA
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pe3yibTaThl 00yUeHHUS

OneHouHble CpeaCcTBa

MaKCHUMAaJIbHBIM.

4 YcnoBueM paBHOBECHS CBA3HBIX ITOPOJL B IPUOTKOCH(
MacCCHBE SIBIISCTCA:

a) paBeHCTBO YIJia B) PaBEHCTBO
OTKOCa YTy KacaTCJIbHBIX
BHYTPCHHETO HaIPSHKCHUN

COIPOTHBIICHUIO

TPEHUA IIOPOL; opoJ CABUTY

0) PaBEHCTBO BBICOTHI
OTKOCa BBICOTE
BEPTUKAJIBHOTO
OOHaKEHHUS TTOPOI;

5 KacarenbHble HanpskeHus (T ), 1€HCTBYIOIINE 10
HauboJsee BEPOSITHON TOBEPXHOCTH CKOJIbKEHMUSI

OTIPEICIISFOTCSL:
a) T = B) T = y-h-cos?p;
%-Y-h-tgcp; r1) =
E‘(G1_02)'Sin2®;
6) T =
1- -h-sin2f;
2 Y ;

6 IIpenenbHas BricoTa BepTHKAIBHOTO 0TKOCA (Hgq )

ONpCACIIAACTCA:
a) B)
Hoo = 22 . ctg(d5° +HY) = 2_(;( ctg(45° + 2
Y .2
, 5
© 20 H(;(; = Z_g - ctg(45° —g

H90 - Ctg(45° -~
Y 2

N



CrpykTypH
BIM DJIEMEHT [Inmanupyemsblie
OneHouHble CpeaCcTBa
KOMIIETEHI] | pe3yibTaThl 00y4eHUs
uu
)
7 BokoBoe naBiieHHE B MaccuBe opox (G, ):
- . 2n.
a) o, =v-h; B) o, =y-h-cos?p;
6) ox =9:v-h; )5 _=y-h-cos?@.
8 «[TacmopT mPOYHOCTU» MOPOABI — ATOT Ipaduk
3aBHCUMOCTH:
a) KacaTeJIbHBIX B) KacaTeJbHBIX
HaNpsHKEHUN OT HaNpPsIKEHUN OT
BEJTMYHUHBI yria HaKJIOHa
HOPMaJIbHBIX IUTOIIAJIOK C/ABHTA.
HaNPsHKEHU;
0) Mexy
HaMpPsLKEHUSAMU U
nedopMarusamMu;
9 Kpyr Mopa — 310 rpaduk 3aBUCUMOCTH
KacaTeJIbHBIX U HOPMaJIbHBIX HaNpsHKEHUI:
a) OT yIJla C/IBUTa B) OT yIJjla HaKJOHa
IOpoJ; HanpsKEHHBIX
IUIOIAOK.
0) OT BEPTUKAIBLHOTO
JIaBIICHMS,;
Bnanets - COBPEMEHHBIMU Pa6ora Nel
METOJaMHU BapuaHm Nel
HCCIIeIOBAHHS 1 Onpenenuts ko3P PUIMEHT OOKOBOTO pacrnopa
(usuko-mexanuueckux | OPOABI, CCIIH B TOHUKE
CBOICTB TOpHBIX mopoy | HETPOHYTOTO MaccHBa BEPTHKATLHOE HANPSDKEHHE
W CTPOMTENBHBIX 20 Mlla, ropu3zoHTaJIbHOE
MaTepHaos; 5> MITa.
e — 2 OnpenenuTh yAeIbHbIN Bec TOpoAbl 00pasia
MeTO/IaMH KyOudeckoit popmbl ¢ pazmepamu 5x5x5 cM. Macca
o6ocHoBanHs BhicoTE 11 | ©00Pasna 0,375 kr.




CrpykTypH

BIM DJIEMEHT

KOMIIETEHI]
15471
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pe3yibTaThl 00yUeHHUS

OneHouHble CpeaCcTBa

yrija OTKOCOB;

- COBPEMEHHBIMU
METOJIaMU OLIEHKH
YCTOWYMBOCTH OTKOCOB
YCTYIIOB ¥ OOPTOB
KapbepoB;

3 Cpe3 ob6pasiia mopobl ¢ MONEPEYHbIM CEUEHUEM
ILIOLIABIO 25 cM? MPOMU30LIET OT MPUIOKEHHOM
kacatenpHou cwiibl 112500 H. Onpegenuts
BEJIMYUHY YAEIBHOTO CHEIUICHUS (IPU YUCTOM
CIIBUTE).

4 ConpoTHuBIIEHUE CABUTY NTOPOJIbI cocTaisieT S Mlla
IIpu HopMaiibHOM JaBieHuu 6 MIla. VY nenpHoe
cueruienue nopojel 2 MIla. Onpenenutsb
rpaduyecku (C MOMOIIBIO TACIOPTa IPOYHOCTH)
yroJl BHYTPEHHEI O TPEHUSI.

5 1o Tomy *e nmacrnopTy NpOYHOCTH (ITYHKT 4)
OIIpEeCIUTh HANPsHYKEHUE TPEHUS IPU HOPMAIBHOM
nasnenuu 4 Mlla.

6 1300pa3uth Ha CTEpeOrpaMMme IIOCKOCTh TPEIIUHBI
¢ a3umyToMm npoctupanus 140° u yriiom najgeHus
30°.

7 J1ns1 KakoM LIeJIM UCIIOJIB3YETCs CTepeorpaMMa
TPEINHOBATOCTH ?

Bapuanm No2
1 OnpenenuTh BEpTUKAIBLHOE JaBJICHUE B MAaCCUBE Ha

riyoune 200 M. [TnotHocTs IOpOA 2,5 /™,

2 Yem oTiinyaeTcs yAEIbHBIN BEC MOPOABI OT €€
IJIOTHOCTHU ?

3 Hazpartb BUI AeopMaliu U JaTh ee
OIIpEEIIEHUE 110 CXEME NIPUIIOKEHUS

MIpeeIbHON HAarpy3Ku [T1
(cM. pHCYHOK). =

4 JlaTh onpenesieHne COPOTHUBIICHUS CABUTY U
BEJIMYUHBI YAEIBHOTO CLETIIICHUS.

5 N306pa3uTth Ha cTepeorpaMMe TII0CKOCTh TPEUTUHBI
C a3UMYTOM JIMHUU npoctupanus 10° u yrinom




CrpykTypH

BIM DJIEMEHT
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pe3yibTaThl 00yUeHHUS

OneHouHble CpeaCcTBa

nagenusa 70°.

6 I Kakoi 1eIM UCIoMIb3YeTCsl AnarpaMmma
TpemuHoBaTocTH ? OCHOBHBIE TTapaMETPhI
JUarpaMMbl.

7 Kak onpeiesiuTh yIeJIbHOE CLEIJICHUE
MOpoJ1 B MaccuBe ?

Bapuanm No3
1 [laTb MOHSATHE O CTPYKTYPHOM OJIOKE MAacCHBa, OT

YCro 3aBUCAT €0 pa3MEphbl ?

2 Kak 3aMepHuTh a3UMYT JIMHUU TPOCTUPAHUS
MJIOCKOCTHU TPEUIUHBI ?

3 VaenwsHoe cuemienue nopoa 1 MIla. Kakyro
KacaTelbHYI0 CHUITY HaJI0 IPUIIOKUTE K 00pasily ¢

KBaJApaTHbIM CCYCHUCM 5x5 cm IIpHU YUCTOM CJABUIC
?

4 OGpas3er ¢ KBaIpaTHbIM CEUYEHUEM 5X5 cM cpe3aH
[P HOpMaJIbHOM HanpsbkeHuu S MIla u
kacarenbHoM 3 MIla. OnpenenuTs BeITMUUHBI
MIPUIIOKEHHBIX CHII

5 Comnporusnenue nopoxst casury 4 Mlla npu
HOpMaJIbHOM JaBieHun 5 MIla. Yros BHyTpeHHeEro
TpeHus 30°. OnpenenuTs ¢ TOMOLIBIO MMAcopTa
IIPOYHOCTHU YIEIBHOE CLEIUICHUE.

6 N300pa3uth Ha cTepeorpaMMe MII0CKOCTh TPEITUHBI
C a3UMYTOM JIMHUU npocThpanus 90° u yrie
nagenus 0°.

7 1ath onpenenieHue NOHATHS «CUJla
CLIETIIICHUAY.

Bapuanm Ne4
1 O6pa3zer moposl Kyonueckoi ¢GopMbl UMEET

pa3mepsnl Sx5x5 cm. [Ipu 0THOOCHOM CKaThU
MpoIoIbHAs a0COMIOTHAS tepopMarivst cocTaBuia
0,5 mm. Koaddunuent Ilyaccona nopoasi 0,2.
OnpenenauTs OTHOCUTENBHYIO MOTIEPEYHYIO
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nedopmaruio.

2 bynbpao3epoM cABUHYTA IIPU3Ma MOPOIbl CEYEHUEM
1x1x1 M. Kakyro crry noTpe6oBanoch MpUI0KUTh
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 ™.
Koaddunuent Ilyaccona 0,2.

4 Jlath Ha3BaHME U ONpeneTeHue JUHUH 1,2,
yKa3aHHBIX Ha CTEpPeOrpamMMe TPEIIMHOBATOCTH
Y OIIUCaHUE Croco0a UX OMpeIesICHuUs.

5 N300pa3uth Ha CTEpeorpaMMe IIOCKOCTh TPEIUHBI
B a3UMyTOM JMHUM npoctupanust 300° u yriaom

nanenus 60°.

6 I[aTL OIpCACIICHUA «YACIIBbHOTO BECa» U
«(IIJIOTHOCTU» ITOPOU.

7 1ath
aHATUTHYECKOE
BBIPAKEHHE
nacropra
MPOYHOCTH, U300PAKEHHOTO
Ha PUCYHKE.

Bapuanm Ne5
1 /laTe onpeneneHne HHTEHCUBHOCTH

TPELIMHOBATOCTH, Ha3BaTh (PaKTOpa, OT KOTOPHIX
3aBUCHUT CTPYKTYpPHOE OCJIa0JIeHUE MOPO/I.

2 V300pa3uTh Ha CTEpEOrpaMMe ITIOCKOCTh TPEIIHHBI
C a3UMYTOM JINHUM npoctupanus 30° u yriiom
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nagedusa 10°

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

4 OnpenenuTs 6OKOBOE JIaBJICHHE B MaCCUBE TOPOJI
Ha riryoune 100 m. Koaddunuenra [lyaccona atux
nopoza 0,2. [TInotHoCcTh OPOJBI 3 /M.

5 HaTL OIIPCACIICHUC YI'JIa BHYTPCHHETO TPCHUA
IIOPOABI.

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

7 OnpenenuTh CUITY TSKECTH BEPTUKAIBHOTO
nmopoHoro 0s10ka BeicoToi 100 M, mupuHO 50 M B
MJIOCKO-HAMPSX)KEHHOM cOCTOSIHUH. [ITOTHOCTH OpoT

3
3T1/™.

Bapuanm Ne6
1 TInoTHOCTH MHOpO 3 ™M, koadpunment Ilyaccona

0,2. OnpenenuTh rOPU30HTAIILHOE HAIPSDKEHUE Ha
riryouHe MaccuBa 200 M.

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

3 Kakas nopojia numeet 661bI1Iee COMPOTHBICHNE
C/IBUTY IIpU HOpMaJbHOM JaBieHuu 5 MIla: 1) ¢ =
30°, C=0,1 MIla; 2) ¢ =15° C=0,2 MIla.

4 Casur o6pasiia mpou3oIIeN Ipy BEPTHKATHHOM
nasnenun 0,6 MIla u kacarensaoMm).1 MIIa. Yron
BHYTpEeHHeEro TpeHus nopoasl 30°. Onpenenutsb
YIEIbHOE CLETUIEHNUE TIOPOJIBI.

5 N300pa3uth Ha cTepeorpamme ImiI0CKOCTh OTKOCA C
azuMyToM npoctupanus 310° u yriiom nagenus 90°.

6 Kakyro maccy rpysa TpeOyeTcst IOMECTUTh Ha
MOBEPXHOCTH 0Opa3iia ceueHueM 20x20 cM, 4T0ObI
co3iath BepTuKanbHoe aasnenue 0,1 MITa.
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7 1aTh onpenesieHue NOHATUIO «YHUCTBIA CIBUTY.
Pabora Ne2
Bapuanm Nel
1 [Ipn HOpmasnbHOM naBineHun 2 Mlla
COIIPOTUBIIEHUE MIOPOJIbI CABUTY COCTABIISET

2,2 Mlla. C

HOMOIIIBIO Mt!fu[ P
peneIbHOrO D, j Ve s
Kpyra '~ l\

Mopa (na o 2 4 6 &Ma
PHUCYHKE)

OTIPENICTUTh: a) IO
BHYTPCHHCETO TPCHUA IOpPOAbI;
0) yAeIbHOE CIEIJICHUE TTOPO/IbI.

2 B xakux ciy4asx TpelrHa OTpbIBa IpU
nedopmanuu oTkoca 00pa3yercst Ha IOBEPXHOCTH
oTkoca ? JlaTb cxeMmy IOCTpOEHUSs JINHUU
CKOJIB)KCHHUS B 3TOM CIIydae.

3 OnucaTth: a ) HOCIEI0BATENbHOCTD; 0) YCIOBHUS; B)
MPUYKHBI JedopMaliuu oOpyIIeHHs B BUJIE€ CABUTa
co ckoiioM. J[aTh cxeMy aedopMaiium.

4 TIoCcTpOMTH MACIOPT MPOYHOCTH ITOPOIBI, ECITH
COTPOTHBJICHHE €€ CIBUTY OTPEIEISICTCS
ypaBuenuem [r] = (0,37-c + 0,6), MITa.

5 Io pe3ynbraram cpesa ABYX NPSAMOYTOJIbHBIX IPU3M
MaccHBa MOCTPOEH NacnopT MPOYHOCTH MOPOJL
MaccuBa (CM. pPHUCYHOK). OrmpenenuTs Cuily,
KOTOpast HOTpeOyeTcst 1O CIIBUTA MPSIMO - YTOJIbHOM
IIPU3MBI [IOPOJL ¢ pPa3MEpaMu: IIIOLIAlb OCHOBAHHUSA |
M2, BbIcoTa 1,5 M. [ImoTHOCTH MOpOA 2 2 /v,

Bapuanm Ne2

1 Ha pucynke naH nacrnopt i —
Mile

!

MIPOYHOCTHU TTOPOJIBI. .
4 '71*
[TocTpoernem ’

2

MpeleabHoro Kpyra
Mopa .

Sikizeat) - 3aurs, S

2 4 6 &Ml

o

ONPEAEIUTH






0) Ilopsinoxk mpoBeneHHs] MPOMEKYTOUYHOW ATTECTAMM, NMOKA3aTeJd M KPUTEPHHU
OLlCHUBAHMUSL:

IIpomexyTouHas arrecTalys 0 IUCUUIUIMHE «['€OMEXaHNKa» BKIIOYAET TEOPETUUECKUE
BOTIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 0OYUYAIOIIMMUCS 3HAHUH, U TPAKTHYECKUE
3aJjaHusl, BBISIBIISIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUH M BIIAJICHUH, IPOBOAUTCS B (hopMe
JK3aMEHa.

3a4yer ¢ ONEHKOW MO JAAHHOW JUCIMIUIMHE MPOBOJUTCS B YCTHOW (opme mo Oumieram,
KaKIbIH U3 KOTOPBIX BKIIIOYAET 3 TEOPETUYECKUX BOIIPOCA.

IHoka3aTesu 1 KPpUTEPUM OLIEHUBAHMSI 3249€TAa C OL[EHKOM:

— HAa OUEHKY «OTJIMYHO» — OOydYalomuiicss TMOKa3blBa€T BBICOKHH  YpOBEHb
c(hOpMHUPOBAHHOCTH KOMIETEHIIHA, T.€. CTYJIEHT, IPEJICTaBIsIET BCECTOPOHHEE, CUCTEMAaTHUECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BBITIONHSATE 3a/1aHUS,
MPEyCMOTPEHHBIE MPOrPaMMOIl, YCBOUBIIMN OCHOBHYIO M 3HAKOMBIA C JOMOJHUTEIHHON
JTUTEPATYpPOM, peKOMEH0BaHHOM TTporpammoii. Kak npaBusio, omneHka "oTIMUHO" BBICTaBISETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUM AUCIUIUIMHBI B UX 3HAYCHUU IS
nproOperaeMoii Mpodeccuu, MPOSBUBIIMM TBOPUYECKUE CTOCOOHOCTH B TOHUMAHUU, U3JI0KCHUN
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTeprana.;

— Ha OLEHKY «XOpoumo» — o00y4aromuiicsi IOKa3bIBa€T CpEeIHUNH  YPOBEHb
cOpPMUPOBAHHOCTH  KOMIETEHLMH, T.6.  CTYIAEHT IPEACTABJIAECT IIOJHOE  3HaHUE
y4eOHO-IIPOrpaMMHOT0 MaTepuasa, YCHEIIHO BBIIOJHAIOIMN IPEeTyCMOTPEHHbIE B IIpOrpaMMe
3a/laHusl, YCBOMBIINI OCHOBHYIO JINTEpATypy, PEKOMEHJOBaHHYIO B mporpamme. Kak npasuo,
OILIEHKa "XOpowo" BBICTABIAETCS CTYAECHTaM, MOKAa3aBUIMM CHUCTEMATHYECKHUI XapaKTep 3HAHUUI
[0 JUCLUIUIMHE U CHOCOOHBIM K MX CaMOCTOSATEIbHOMY IOMOJIHEHUIO U OOHOBJIEHHIO B XOJI€
JanpHeimei yueoHoi paboTsl M poecCHOHATLHOM e TeIbHOCTH;

— Ha OLIEHKY «Yy/IOBJIETBOPUTENBHO» — OOYyYarOIIMNCS MOKAa3bIBAaeT MOPOTOBBI YpPOBEHb
c(OPMHPOBAHHOCTH  KOMIIETEHIMH, T.e. CTYIEHT, MpPEICTaBIseT 3HAHUA OCHOBHOI'O
y4eOHO-TIPOrPaMMHOI0 MaTepHaja B 00beMe, HEOOXOOUMOM i JajbHeWned ydueObl H
npejcTosiell paboThl MO CHELMATBHOCTH, CIPABJISIIOIIMICS C  BBIIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOM, PEKOMEHIOBAHHOMU
nporpammoii. Kak mpaBuio, oneHka "yJZOBIETBOPUTENBHO" BBICTABISIETCS CTYAEHTaM,
JOMYCTUBIIMM MOTPEIIHOCTH B OTBETE HAa HK3aMEHE U IPHU BBINOJIHEHUH 3K3aMEHAI[MOHHBIX
3aJjaHul, HO 00J1aal0IKUM HEOOXOIMMBIMU 3HAHUSAMH JJI UX YCTPaHEHUsS MOJ] PYKOBOJICTBOM
IpenoaaBaTes;

— Ha OIICHKY «HEYIOBJIETBOPUTEILHO» — PE3YJIbTAT OOYUICHHS HE IOCTUTHYT, 00 yJarOIIHIACs
HE MOXET [M0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS 1 00bSICHEHUS HHPOPMAIIUHU, HE MOKET
M0Ka3aThb HMHTEJUICKTYyaJIbHbIE HABBIKM PELICHUS MPOCTHIX 3ajady, T.€. Yy CTYICHTA,
OOHapyXHMBAIOTCS MPOOENbl B 3HAHUAX OCHOBHOTO Y4e€OHO-MPOTPAMMHOTO Marepuaia,
JOCTUTHYTHI TPUHIMMHAIBHBIE OIMMOKM B BBINOJHEHUH MPEAYCMOTPEHHBIX MPOTpaMMOn
3aJ]aHuH.



