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Pabouas nporpamma cocrasiena Ha ocaoBe PI'OC BO mo crienmansHocT 21.05.04 Top-
HOE JIeII0, YTBepskIeHHOro MuHucTepcTBOM oOpasoBaHus U Hayku Poccuiickoii @enepanuu ot
17.10.2016 r. Ne 1298,

Pabouas nmporpamMma paccMoTpeHa M ofj00peHa Ha 3acenaHud kadenpel pazpaboTku me-
CTOPOXKIEHHI TIOJIE3HBIX HCKOMaeMbIx «02» centsiOpsa 2017 r., mpotokon /Ne

3as. xadenpoi / C.E. T'aBpuuies /

Pabouas mporpamma oxoOpeHa MeTOIHYECKOH KOMHCCHEH MHCT TOPHOTO 7ena |
TpaHcnopta «19» centsidps 2017 r., nporokosn Ne 1..

IIpencenarens .E. T'aBpumes /

Pabouast nporpamma cocrasieHa: nmoueHT kadenpet PMITH, k.T.H., goueHT

% / B.IO. 3anagHos /

Peuensenr: sapenyrouuii mabopartopun Q00 «Ypanl'eolIpoex»

/ Ap.A. 3yOxos/



JIMCT perucTpanyy H3MeHeHHil 1 J0NoJIHeHu

IMJIMHBIL

Hara, Ionnucek
Ne | Paznen KpaTkoe conepskanue Ne nportokona | 3aB. kadenpoii
w/mn| PIIJ H3MEHEHHSA/ IOTIOTHEHNS 3acemaHus
Kadenpel ﬂ /
anu3auisa y4eOHO-MeTOHUEeCKOTO i
1. Ne 8 mpmauEOHgom Oﬁecneqeﬂﬂm JHCLIH- Lo D 2
ot 18.09.18
TUTHHBI
4 /]
AxTyanuzauus yaeOHO-MeTOAHUECKOrO 1 Tpotokon Ne 3
2, Ne 8 uHpopMaHOHHOTO obecredeH s IUCIH- or 11.10.19




1 Llenu ocBO@HMA AUCLUNJINHLI

LlenssMu oCcBOeHUS JUCLMIUIMHBI (MOAy/s) «['eoMexaHUKa» SIB/ISFOTCS:

- TIO[TOTOBKA CTYZIeHTOB YMEHHIO TIPOTHO3UpOBaTh JedopMaliud MacCcuBa U
VICTI0JIb30BaHHIO MH)XEHEPHBIX METO/J0B YIIPaBJ/IeHNsI TOPHBIM /1aB/IEHUEM.

- pasBUTHe y CTY/EHTOB JIMYHOCTHBIX KaueCcTB, a Takxe (opMHUpOBaHUe
npodeCcCHOHALHBIX KOMITETEHI[MH B COOTBeTcTBUM C TpeboBanusmu OI'OC BO 1o
crietanbHOCTH 21.05.04 'opHOe feso.

2 MecTo AMcuMNIMHBbI B CTPYKTYype obpa3oBaTesibHOM NPOrpaMMbl NOATOTC
cneuuvajnaucTa

Muciunmbaa «['eoMexaHuWKa» BXOAUT B 0a30Byr0 yacTh Onoka 1 oOpa3oBarenbHOM
IpOrpamMMBl.

515t u3yveHust AUCLIUTTMHBI HeOOXOAMMBbI 3HaHUsI (YMeHUsl, BlaJieHus1), ChopMUpOBaHHbIe
B pe3yJ/ibTaTe U3yueHUs TAKMX JUCLIUIUIMH Kak «MaTematrka», «Pusrka», «['eonorus»,
«ComnpoTuB/ieHre MaTepuanoB», « OTKpeITasi pa3pabotka MIT».

3HaHusi (yMeHUs, BaJieHus ), TOJyueHHble TIPU W3y4YeHUW [JaHHOW JUCIUIUTUHBI OyayT
HeoOXOJUMBbI TIPU OCBOEHWUH AUCLUIIIMH: «[lMaHUpoBaHWe OTKPBITHIX TOPHBIX paboT»,
«ITpoekTrpoBaHue KapbePOB».

3 KoMmneTteHuum obyyalowerocs, popMupyembie B pe3ysibTaTe 0CBOEHUA
AVUCLUMNJIMHbI U NJIAHUPYEeMble pe3yJsibTaTbl O0y4yeHus
B pe3ynbraTe 0CBOeHMsI AWCIUIUIMHBI «['eOMexaHMKa» OOydaroMicsa JO/DKeH 00J1aziaTh
C1eAYIOIMMH KOMITETEHLIUAMM:

CTpYKTYpHBIW 3/1eMEHT

[TnaHupyemMble pe3y/bTaThl 00yUueHUs
KOMIIeTeHLIUU

Oonk-9

B/Ia/IeHMeM MeTOJ,aMU aHa/in3a, 3HaHWeM 3aKOHOMEepHOCTel MoBe/leHus U YIIpaB/IeHus
CBOMCTBAMU TOPHBIX TIOPOJ, ¥ COCTOSIHUEM MaCCHBa B TIporieccax Ao0bIuM U repepaboTku
TBepP/bIX I0JIe3HbIX NCKOMaeMbIX, a TAKXKe IMPU CTPOUTETbCTBE U IKCILTyaTaliy T0/[3eMHbIX
COODPY’KeHUM

3HaTb - U3MKO-MexaHnyecKre CBOMCTBA U K/1acCU(UKALIMU TOPHBIX TIOPO/|
Y XapaKTepPUCTUKHU MOPOJHBIX MaCCHBOB

- MeTO/Ibl UCTIbITAHUM TOPHBIX TIOPOJ] M CTPOUTE/TbHBIX MaTepuaioB

- OCHOBHbIe 3aKOHOMEDHOCTH Ppa3BUTHs JedopMaiiuii OTKOCOB
OTKPBITBIX BBIPAOOTOK

YmeTs: - Vlcrionb30BaTh CripaBOYHYHO JIMTEPATypy A/ Orpe/ie/ieHUst
CBOMCTB TOPHBIX MTOPOJ, ¥ YCTOMUMBBIX TTapAMETPOB BBIPAOOTOK

- TIPOBO/IUTh UCIIBITAHUS TOPHBIX MOPOJ U CTPOUTE/TbHBIX
MaTepHasIoB MPU UCC/IeJ0BaHUU UX (PHU3UKO-MeXaHUUeCKUX CBOWCTB,
000CHOBBIBaTh MapaMeTpbl YCTONUMBBIX BIPAOOTOK

- @aHA/TM3UPOBATh MH)XeHEPHO-T'e0/IOTHUeCcKre YCI0BHSI pPa3paboTKH
MeCTOPO>K/ieHH, 000CHOBBIBATb MapaMeTphl YCTOMUMBBIX OTKOCOB
OOpTOB M yCTYIIOB KapbepoB, OTpe/esisiTh 3arac yCTOHUMBOCTH
OTKOCOB OTKDBITBIX TOPHBIX BEIDAOOTOK M OTBAJIOB

Bnazgets: - COBpeMeHHbIMU MeTOdMU UCCIe/JOBaHUs (PU3UKO-MeXaHUUeCKUX
CBOWCTB FOPHBIX MIOPO/] M CTPOUTE/TbHBIX MaTepuasoB;

- reoOMexXaHUUeCKUMH MeTo/JaMi 000CHOBAHUSI BBICOTHI U yTJIa
OTKOCOB;

- COBpEMeHHbIMU MeTOZ,aMU OLIeHKH YCTOMUHMBOCTH OTKOCOB
YCTYTIOB ¥ OOPTOB Kapbepog;




4 CTpyKTypa M copep>XaHue AUCLUMUNJIUHDI

OO0111as1 TPYA0E€MKOCTh AUCLUTIIMHBI COCTaB/sIeT 4 3aUeTHLIX eIMHMLI, 144 akaj. 4acoB, B TOM UHCIIe:

— KOHTaKTHast pabora — 8,7 akaji. 4acos;
— ayauTopHasi — 8 akaj. 4acos;
— BHeayauTopHas — 0,7 akaj,. yacoB

— camocTosTenbHas pabota — 131,4 aka/i. 4acoB;

- MO/ArOTOBKA K 3ayeTy - 3,9

AynutopHas ey
KOHTakKTHasi paboTta g8
(B akaj, yacax) § 5 B
: 5
Paspen e == ,
VICLIUTITMHBI 2 B ® 5 ex camocTost
A S < = S s TR pabo
= == =l o/
= o ® M & s =7
5 © T = =
= =& | ER Oz
= = a,
1. Pasgen Beenenue.
1.1. Llenu u 3a1aun JUCLIMILIMHBI, CBA3b CO 4 025 4
CMEe>KHBIMU JUCLIUIUIMHAMU ’
1.2. CoBpeMeHHbIe TeHZEHLUU Pa3BUTUS 4 0.25 4
reoMexaHuKU ’
Wtoru o paszeny 0,5 8
2. 'opHoe paBnenue
[Togror
2.1 OcHOBHBIE TTOHSTUS 4 0,25 4 A
TeCTUPO
IToaror
2.2 ®opMBI IPOSIBJIEHNS 4 0,5 4 A
TECTHUPO
Wtoru no pazzgeny 0,25/ 0,5 8




3. CBoiicTBa 1opoj,

o [Topror
3.1 dusnueckue U MexaHUUeCcKHUe CBOMCTBA 0,25 4 A
TEeCTHUPO
3.2 Meto/bl onpesiesieHUs] MeXaHUUeCKHUX U1 4 [Togror
CBOMCTB TEeCTHUPO
[Topror
3.3 [Tacnopt npoyHOCTH 1/11 4 A
TEeCTHUPO
[Topror
3.4 [IpoyHOCTH TIOPOJ, B MaccrBe 4 A
TECTHUPO
Wtoru no pa3zeny 0,25 2/2MN 16
4. lehopMaljiOHHbIE CBOMCTBA
o ITogror
4.1 Ynpyrue CBOUCTBa 0,5 4 A
TEeCTHUPO
[Topror
4.2 TInacTuyeckue XxapakTepUCTUKH 0,5 4 A
TECTHUPO
. [Toaror
4.3 Peanornueckre CBOMCTBA 4 A
TEeCTHUPO
o ITogror
4.4 KoMIipecCHOHHbIe CBOUCTBA 4 A
TEeCTHUPO
Wtoru no pa3zeny 1 16
5. HanpsikeHHOe cOCTOsIHMe MacCrBa
5.1 HarpskeHHOe COCTOSIHMe HEeTPOHYTOT O 4 [Togror
MaccHBa TEeCTHUPO
5.2 HanpspkeHHOe COCTOsIHME HaK/TOHHOU 4 [ToaroT
TJIOLLaJKK B HETPOHYTOM MacCHBe TECTHUPO
. [Topror
5.3 Kpyr Mopa. CgorictBa Kpyra Mopa. 4 A
TECTHUPO
5.4 HaripsibkeHHOe COCTOsSIHME TIPUOTKOCHOTO 4
MaccrBa
5.5 HanpspbkeHHOe COCTOsIHME HaK/TOHHOU 4
TIJIOLaJKW B IPUOTKOCHOM MacCHBe
Wtoru 1o paspeny 20




6. Hanbomee BeposiTHast TMHUS CKOJTBKEHUST

IToarot

TeCTUPO
6.1 BbicoTa BepTUKa/IbHOTO 0OHA)KEHUS [Togror
nopog (HBJIC) 0,251 0,25 4 TEeCTHUPO
ITogror
6.2 OcHoBHbIe noy10KeHust moctpoeHust HBJIC 0,25 0,25 4
TEeCTHPO
6.3 Bapuants! noctpoenuss HBJIC
Wtoru 1o pazzeny 0,5 0,5 8
7. Y CTOMUUBOCTh OTKOCOB
7.1 Cunbl, JeUCTBYIOLLME Ha TOBEPXHOCTU 0.25 4 [Togror
CKOJIb)KEHUSA ’ TeCTHUPO
IToarot
7.2 YcnoBue npeie/ibHOrO paBHOBECUSI TIOPO/, 4 TeCTHDO
7.3 Koa¢duimeHT 3anaca yCTOMUMBOCTH 0,25 4 Hoparot
TeCTUPO
Wtoru o pa3zzeny 0,5 12
8. MeTozpbl pacueTa yCTOMUHMBOCTHA OTKOCOB
8.1 I'paduk DUCEHKO 4 Hogror
TEeCTHUPO
8.2 Metop anrebpanueckoro CJI0>KeHUs CHJT 4 Hopror
TeCTUPO
8.3 MeTo/ KacarenbHbIX HalpsKeHUH 4 Hogror
TEeCTHPO
8.4 YcpenHeHre MeXxaHUUeCKUX CBONCTB 4 IToarot
MacCHBa TEeCTHUPO
Utoru 1o paszeny 20
9. YCTOWUMBOCTH ITOPOJ, U NTapaMeTpbl OTKOCOB
. IToarot
9.1 Knaccu¢ukaiys opog, 1o yCcToHuMBOCTH 4 TECTHPO
9.2 YcroiurBble mapaMeTphbl OTKOCOB 4 Hoprot

TeCTUPO




Wtoru o pasgeny

10. ®axTOpHI, BAUSIOLME Ha YCTOMYUBOCTD
OOpPTOB KaphepoB

10.1 Vn>xeHepHO-Teonoruyeckue (akTopsl 4 1 4

10.2 'mpporeonoruueckrie GakTopbl 4 1 4

10.3 ®usuko-reorpadpuueckue GpakTopsl 4 4

10.4 T'opHo-TexHHYecKHe (HaKTOphbI 4 3,4

WToru no pa3zpeny 15,4

MToro no aucumniumHe 4 4 4/2N 131,4 "o‘;';ﬂ

YU - 3aHATUS NpoBOASTCS B UHTEPAKTUBHbLIX hopmMax (T.€. u3 4 yacos 1abopatopi

NHTEPaKTUBHbIX METOLOB)



5 Obpa3oBaTesnbHble U UHPOPMALMOHHbIE TEXHOJIOTUMU

[ns  peanu3aluu  TpeJyCMOTPEHHBbIX BH/OB yueOHOM paboTbl B  KauecCTBe
oOpa3oBaTe/bHBIX ~ TEXHOMOTUHA B TIPETNOZABAaHUM  JIUCIUIUIMHBL  «['eoMexaHHMKa»
WCTIONb3YIOTCS TPAJAULIMOHHAS M MO/IYJIbHO - KOMITeTeHTHOCTHAs TEXHOJIOTHH.

[lepesaua HeOOXOJUMBIX TEOPETUUYECKUX 3HaHWKM U (OPMHPOBaHME OCHOBHBIX
npefoCcTaB/leHM MO  Kypcy  «l'eoMexaHuKa»  MPOMCXOAUT C  MCIOJ/Ib30BaHWEM
MY/bTUMEUIHOTO 000pyJ0BaHUS.

JleKLMM MPOXOASAT B TpaJuLIMOHHON ¢dopme, B dopme JeKLMH-UHGOPMAaLIUS, JIeKIWM-
KOH(epeHLMH, eKIUi-KOHCY/IbTaluii U TPOOeMHBIX JieKIuid. TeopeTnuyeckuii Marepuast
U3/I0KEHHbIM ¥ OOBSICHEHHBIM  CTy/IeHTaM Ha JIeKIUAX-UHGQOpMaIUsX, TTO/JIEXKUT
CaMOCTOSITE/IbBHOMY ~ OCMBICJIEHWIO W 3arioMuHaHui0. COBOKYMHOCTb — JIOK/JIaZI0OB 10
TIpe/IBapUTE/IbHO TIOATOTOB/IEHHOW TIpobjieMaTHKe CJie/laHHBIX Ha JIeK[UU-KOH(pepeHI[UH
obecrieuriBaeT BCECTOPOHHEE OCBeIljeHWe TPO0JeMbl 3a CUeT [OMOJHEHUS U YTOUHEHWUS
Tiperio/iaBaTesieM, a TakXKe IO/IBeJleHMeM WTOTOB B KOHLe JIEKI[MU C (hopMysiMpoBaHUEM
OCHOBHBIX BBIBOOB. TeopeTI/IIIECKI/Iﬁ MaTepUal Ha HpOﬁ]’IE‘MHLIX JIEKIUAX SABJIAETCS Pe3y/IbTaTOM
YCBOEHUsI TI0/TyueHHOM WH(hOpPMaI|H ITOCPeCTBOM ITOCTAHOBKY TTPOOJ/IEMHOTO BOTIPOCA M ITOMCKA
nyTeli ero pewieHws. Ha JleKUMsX — KOHCY/JbTALUsIX M3/I0)KEHHWe HOBOTO Marepuarna
COTIPOBO’K/AETCS TOCTAHOBKOW BOTIPOCOB U IMCKYCCHEN B TIOMCKAX OTBETOB Ha 3TH BOIIPOCHL.

CamocTosiTesibHasi paboTa CTUMY/IUPYeT CTY/IeHTOB B MPOLiecce MO/Ar0TOBKH JOMAaITHUX
3aJlaHWM, W JOK/IAZIOB /I/1s1 IPAKTUUECKUX 3aHSTHH, TIPY TIOTOTOBKE K UTOTOBOM aTTeCTal||H.

6 YyeOHO-MeTOAMYEeCcKOe obecneyeHne CaMOCTOATENIbLHOW paboThl cTyae

I1epe=|e|-|b TéM AJid NOATrOTOBKUN K CEMUHAPCKMUM 3aHATUAM.
. HamipspkeHHOe cOCTOsIHMe HeTPOHYTOr0 MacCHBa:
. HampsbkeHHOe cOoCTOsIHMe HaK/IOHHOM MJIOIIaJKh B HETPOHYTOM MacCHBE;
. HarpskeHHOe cocTOsiHMe ITPUOTKOCHOI'0 MacCUBa;
. HanpsbkeHHOe cOCTOsIHYe HaK/IOHHOM I/I01IajKX B [IPUOTKOCHOM MacCCHBE;
. Bapuantsl nocrpoenus HBJIC;
. Knnaccudukanys nopog 1o ycToiumBoCTY;
. YCTOWUMBBIe NTapaMeTpbl OTKOCOB;
. @aKTOopbI, BAUSIOLIME Ha YyCTOMYMBOCTE OOPTOB KaphepoB.

ONOOUT S WN -

lNMepeyYyeHb TeM M 3a4aHNN 01 NOATOTOBKHN K 3K3aMeHY:

. 'opHoe naBneHue.

. MexaHuueckue cBoiicTBa nmopoy. CriocoObl UX orpe/iesieHHs..

. IloHsiTrie 006 y[e/TbHOM CLieTIJIEeHHH Y MEeTO/]aX ero OTpe/ie/ieHus..

. YpaBHeHue KysoHa u ero rpaduueckast MHTepIripeTarusl.

. [JacniopT NpOYHOCTU FOPHBIX MOPO,.

. IIpounocTh TIOPOJ, B Maccuse.

. OCHOBHBIe TIapaMeTphl CUCTEM TPELH TOPHOTO MacCHBa M CIIOCO0 WX OTpe/iesieHusl.

. YIipyrue CBOMCTBA MOPOJ,

. KommipeccrioHHBIe CBOMCTBA MTOPOA.

10. O6BeMHOe HaTpsKeHHOe COCTOSTHUE HETPOHYTOTO MacCHBa.

11. Ompepenenve HarpaB/leHUM W BeJIWUMH HANpPsSUKEeHUM, JEeWCTBYHOIIMX Ha HaKJIOHHOM
I/IOLa/IKe B TOUYKe MacCuBa.

12. CporictBa kpyra Mopa.

13. OrmpegeneHure KacaTeJlbHOTO W HOPMaJbHOTO HaMpsPKeHUM HAKIOHHOW TIIOU[aZKA B
3a/laHHOM TOUKe MaCCHBa C ITOMOLLbI0 Kpyra Mopa.

14. TlocTpoeHue mnpezensHOro Kpyra Mopa A/s 3alaHHOM TOUKM MacCHBa TPU WU3BECTHBIX
($H13MKO-MeXxaHNYeCKUX CBOMCTBAX MOPO/.

OO UThA WN -



15. HaripaBnieHusi HaMOOJBIIMX TJIABHBIX HaMpsDKeHUH B MPUOOPTOBOM MacCHBe U UX POJb B
oripe/ie/ieHUM HarlpaBjieHui JedopMaliuii ciBUra.

16. CyugHocTh 1 criocoObI orpe/iesieH s BbICOThI BEPTUKAIBLHOTO 00Ha)KeHUs TT0po/| ¥ 00/1acTh
PaCTSATUBAIOIINX HAINPSDKeHUH B MPUOOPTOBOM MacCCHBe.

17. TeopeTrueckue 1oJi0>KeH!sl, UCTIOb3yeMble TIPY TIOCTPOeHHH HauboJsiee BePOSITHOM JIMHUU
CKOJIb)KEHUS B OTKOCAX.

18. T'pacdmueckuii criocob orpeesieHust ITMPUHBI TUIOLAAKH TTPU3MbI CKOJTBKEHUSI.

19. TTocTpoeHue HanboJee BepOSTHOM JIMHWN CKOJIbXKeHUs1. BapuaHThbI TOCTpOeHwUs..

20. OmnpeneneHve MexaHUUeCKUX CBOWCTB TOPOJ, MPUOTKOCHOTO MacCHBa IO U3BECTHOMY
TIOJIOXKEHUIO MOBEPXHOCTU CKOJIb)KEHHSI.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

[TocTpoeHue NIIOCKOM TOBEPXHOCTH CKOJIbXKEHUS] BEPTUKATbHBIX OTKOCOB.

Cubl, IelCTBYOIIMe Ha TIOBEPXHOCTU CKOJIbXKEHUSI.

YcioBue npe/ieIbHOrO paBHOBECHS TIOPO/.

[MTonsiTie 0 K03 duireHTe 3araca yCTOMUMBOCTH, €70 HOpMaTUBHbIE 3HAUEHUSI.
[ToHsiTve 0 KO3(dulMeHTe 3amaca YCTOMUMBOCTH U MeTO/]aX ero pacueTa.
OnpefeneHre BLICOThI BEPTUKAJIBHOTO OTKOCA C 3a/IaHHBIM 3allacoOM yCTOMUHMBOCTH.
MeTog duriceHKO orpeziesieHus1 yTia Wik BbICOTBI OTKOCA C 33/laHHOM YCTOMUYMBOCTBIO.
XapakTep 3aBUCHMOCTU MeX/1y BbICOTOW U YIJIOM OTKOCA.

Pacuet ko3¢ duireHTa 3amaca yCTOMUYMBOCTA METO/[OM anredpanyecKoro CJI0XKEeHHUs CHUJL.
Pacuet ko3¢ ¢uiiveHTa 3amaca yCTOMYMBOCTYA METO/IOM KacaTeTbHbIX HAMpsHKeHU
YcpenHeHue pU3NKO-MeXaHUUeCKUX CBOWCTB MOPO/I.

3apaHusa ON1IA CaMOCTOoATEesIbHOM paboThl

BapuaHTbl paboTbl Ne 1

Howmep
BapyaHTa

Bonpocsl

1 OnpeenuTh K03 duiieHT BOKOBOTO pacriopa Mopo/bl, €C/I B TOUKe
HeTPOHYTOI'0 MacCvBa BepTHKaibHOe HarpsbkeHve 20 MIla, ropusoHTansHOe
5 MIla.

2 OmpefienUTh y/ebHbIM Bec opozbl obpasiia Kybuueckoii (hopmbl € pasmepamu
5x5x5 cm. Macca obpasia 0,375 kr.

3 Cpe3 06pasija opo/ibl C MONEepPeyHkLIM CeueHreM MIomazbo 25 cm?
TIpOM30L1IesT OT NPUIOXKeHHOM KacaTessHOU cuiibl 112500 H. Onpegennts
Be/IMUMHY Y/eJIbHOTO CLieryieHus (MpY YMCTOM CABUTE).

4 ComnpoTuvBiieHMe CABUTY NOpoAbI cocTassisgeT 5 MIla npu HopmaibHOM
nasnenuun 6 Mlla. Y enbHoe cuenienve ropogsl 2 MIla. Onpenenuts
rpaduuecky (C MOMOLLbIO MAaCIOpTa NPOYHOCTH) YIOJl BHYTPEHHEr 0 TPeHUS.

5 1o Tomy ke MacrnopTy NpOYHOCTH (MYHKT 4) ornpe/ie/IUTh HarpsbKeHe TPeHUs
[py HOpMaJIbHOM fasjieHuu 4 Mlla.

6 M306pa3uTth Ha cTepeorpaMMe IJIOCKOCTh TPELIUHbI C a3UMYTOM MTPOCTUPAHUS
140 w yrnom nagenus 30 .

7 1151 KaKOM Lje/ii UCM0JIb3yeTCs CTepeorpaMMa TPelrHOBAaTOCTH ?

10




1 OripefieniTh BEpTUKAIBLHOE JIaB/IeHe B MaccuBe Ha TiryouHe 200 M.
TTnoTHOCTB TOpPOZ, 2,5 T/M°.
2 Uem oT/iMyaeTcs yJenbHbIM BeC MOPO/bI OT ee MJIOTHOCTH ?

3 Ha3Batb BUJ Aedopmaliuu U JaTh ee
oripeziesieHUe 10 CXeMe TIPUJI0KeHUs
ripe/ie/ibHOM Harpy3ku (CM. pUCYHOK).

4 JlaTb oripefiesieHHe CONPOTHBIIEHUS CIBUTY U BEJIMUMHBI Y/Ie/IbHOTO CL{eTI/IeHUSI.

5 M306pa3uTth Ha CcTepeorpaMMe MJI0CKOCTb TPEIIUHBI C a3UMYTOM JIMHUN
npoctupanusd 10 u yryiom nagenus 70 .

6 st Kakol 1ie/id UCTIO/Ib3yeTCsl AuarpaMMa TpelrHOBaToCTH ? OCHOBHbBIE
rapameTpbl JuarpaMMbl.

7 Kak orpefie/iiTh yJie/ibHOE CLieryieHue T0po/i B MaccuBe ?

1 Jate MoHsITHE O CTPYKTYpHOM OJI0Ke MacCHBa, OT Yero 3aBUCST €ro pa3Mepsl ?

2 Kak 3amMepuTh asuMyT JIMHUU [IPOCTUPAaHUSA IIJIOCKOCTH TPeLUHbI ?

3 YpenbHoe cuerienye nopoy, 1 MIla. Kakyto KacaTe/ibHYH0 CUTy HaZlo
TIPUJIOXKUTD K 00pas3ily ¢ KBaJIpaTHBIM CeueHreM 5X5 CM MPU YHUCTOM CABUTe ?

4 O6pa3el] ¢ KBaJpaTHLIM CeYeHHEeM 5X5 CM Cpe3aH Mpyu HOpMalbHOM
HarpsbkeHuu 5 MIla u kacatesnibHOM 3 MIla. OnpesieTe BeIMUUHBI
TIPUIO)KEHHBIX CUJI

5 CornpoTusiieHue nopogs! casury 4 MlIla npu HopmanibHOM AasyieHuu 5 MlTa.
Yron BayTpeHHero Tpenust 30 . OrnpejenuThb C MOMOLLBIO TTacIopTa MPOYHOCTH
yAe/IbHOe CLell/IeHue.

6 M306pa3uTth Ha cTepeorpaMMe MJI0CKOCTb TPEIIVHBI C a3UMYTOM JIMHUN
npoctupanud 90 u yriie nageHus 0 .

7 LlaTb oripefiesieHie TIOHSATUSL «CHJIA CLIETIIEHUS .

Howmep
BapuvaHTa

Bonpochsl

1 Obpa3zer; mopoabl Kydbruueckoii ¢hopMbl UMeeT pa3mepbl 5x5x5 cm. TTpu
OJJHOOCHOM CXKaTHH MPo/ioJibHast abcomoTHas Aedopmanys coctaBuia 0,5 Mm.
Kosddurment Ilyaccona mopozp! 0,2. Onpefenutb OTHOCUTENIBHYIO
TorepeyHyto AedopMaruio.

2 Bysibj03epoM cBUHYTa IIpu3Ma ropozsl ceueHreM 1x1x1 m. Kakyro cuny
noTpe60Baoch MPUIOKUTE /15 ee CABUTa, e/ y/enbHbli Bec mopog 2 10%
H/m?, ypensnoe cueninenve 1 MIla, yron BHyTpeHHero Tpenus 30 ?

3 OnpeennTh OOKOBOE ZiaByieHHe B MaccuBe Ha ryiybuHe 300 m. IT1oTHOCTD
nopog 3 t/m>. Kosduuuenr IMyaccona 0,2.

4 J1aTh Ha3BaHUe U OTpeje/ieHre TuHuM 1,2,
yKa3aHHbIX Ha CTepeorpaMMe TPeLjMHOBATOCTH
Y OTMcaHue crocoba Ux omnpeziesieHus.

5 M306pa3uTth Ha cTepeorpaMMe MI0CKOCTh TPEIUHBI B a3UMYyTOM JINHUU
npoctupanusg 300 u yriom nagenus 60 .

6 [laTb onpefienieHNst «y[eJbHOI0 Beca» U «IIJIOTHOCTU» TIOPO[.

7 JlaTb aHaMTUTUUYECKOE BbIpa)KeHUe ,}” ,_ E U]
T1acriopTa MPOYHOCTH, U300payKeHHOTO |

Ha pDUCYHKEe.




1 JlaTb orpeseneHre UHTEHCUBHOCTU TPELLMHOBAaTOCTH, Ha3BaTh (akKTopa, OT
KOTOPBIX 3aBUCUT CTPYKTypHOe 0C/abieHue mopo/.

2 306pa3uthb Ha cTepeorpaMMe MjI0CKOCTb TPEeLUHbI C a3UMYTOM JIMHHUU
npoctypanus 30 u yryiiom nagenust 10

3 OnpeieIMTh MIOTHOCTB NOPOZALI (B T/M3), e/ ee yzenbHbI Bec 29430 H?m3.

4 Onpepnenuth OOKOBOe /laB/ieHHe B MacCHBe TIopo/| Ha riyoure 100 m.
Kosdduipenta ITyaccona stux nopog 0,2. TInoTHOCTE mopogs! 3 T/m°.

5 JlaTe oripefiesnieHre yrjia BHYTPEHHEero TPeHUs TIOPOAbI.

6 HauepTuUTh BO3MOXKHBIE CXE€MbI TIPUIOXKEHUST CUJT K 00pasijaM IMopo/ibl TpH
WCIIBITAaHUY UX Ha CJBUT.

7 OnpeieNITh CUITY TSDKECTH BEPTHKA/ILHOTO TTOPoJHOT0 6/10Ka BbicoTol 100 M,
IIMPUHO# 50 M B MJIOCKO-HATPSKEHHOM COCTOSIHUM. T110THOCTS opog, 3 T/m>.,

1 TInotroCTh MOpog, 3 T/M>, kKosddurment [Tyaccona 0,2. OnpegenuTh
rOpH30HTa/IbHOE HamnpshkeHUe Ha riiy6ouHe maccrBa 200 M.

2 Ob6pas3er] c ceuenre 10x10 cM pa3pyliieH KacarenbHoM Harpy3koi 0,5 MITa.
OnpefienUTh BeJTMUUHY NPUI0KEHHOW CHJIBI.

3 Kakasi mopozia uMeeT O4sbliiee COMPOTHB/IEHNE CABUTY TIPU HOPMa/TbHOM
pasnenun 5 MIla: 1) ¢ =30 ,C=0,1 MIla; 2) ¢ =15, C=0,2 MIla.

4 Cpapur obpasiia TIpou130I1ie/ IpYU BepTUKaIbHOM faByieHuu 0,6 MIla u
kacatesibHOM).1 MIIa. Yros BHyTpeHHero TpeHusi mopozbl 30 . OnpenennTb
yZe/IbHOe CLeI/IeHHe OPO/BbI.

5 M3006pa3uthb Ha cTepeorpaMMe MjI0CKOCTb OTKOCa C a3MMYTOM MPOCTUPaHUs
310 w yrsiom nagenus 90 .

6 Kakyro maccy rpy3a TpeOyeTcst TOMeCTUTb Ha ITOBEPXHOCTb 00Opasija ceueHreM
20x20 cm, uTOoOBI CO3/1aTh BepTHUKa/ibHOe AaBieHue 0,1 MIla.

7 laTb onpejiesieHre TIOHSATHIO «UHUCTBIN CABUT».
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2.5 BapuaHTbl paboTtbl Ne 2

Howme
P Bomnpocs
BapuaHTa

1 [Ipu HOopManbHOM JaBiieHnu 2 Mlla .
COTIPOTHB/IEHUE TIOPO/IbI CABUTY COCTaBJISIET )
2,2 Mlla. C nomouibro TipeiesibHOr0 Kpyra i 7 S TN \:A

“ ]

Mopa (Ha pUCyHKe) Orpe/ie/iuTh: a) yroJ . | I’j \
BHYTPEHHEr0 TpEeHUsl TOpPO/bI; 1 . I
0) yenbHOe CIieryieHre TTIOPO/IbI. o 1 S, Mlle

2 B Kakux ciyyasix TpelHa OTpbIBa Ipu AiepopMaliu 0TKoca obpa3yeTcst Ha
MOBEPXHOCTH O0TKOCa ? JlaTh cXeMy MOCTPOEHUsI IMHUY CKOJIb)KEHUS B 3TOM
ciyyae.

1 3 Onwmcartk: a ) Moc/ieAoBaTeTbHOCTE; 0) yC/IOBYS; B) MPUUMHEI AedopMariuu

o0py1iieHust B BUJie CBUra co cKojioM. [laTb cxeMy Jedopmariyu.
4 TTocTpouTh MACMOPT MPOYHOCTU TTOPO/IbI, €C/T COTIPOTUBIIEHHE ee CIBUTY
onpepensieTcsi ypaBHeHueM [r] = (0,37 + 0,6), MIla.

5 I1o pe3ynbTaTtam cpesa ABYX MPSIMOYTO/IbHBIX
MPY3M MacCUBa MOCTPOEH MacropT MPOYHOCTU
1opoJ; MaccuBa (CM. PUCYHOK). OripefienviThb
CUITy,KOTOpasi ToTpedyeTcst [0S CABUTA TIPSIMO-
YTOJIbHOM MIPU3MBbI IOPOJL, C pa3MepaMHu: I/10111a/[b
ocHoBanug 1 M2, BeIcoTa 1,5 M. [17I0THOCTB TIOPO/

22 1/M.
1 Ha pucyHKe faH acropT [IpOYHOCTH ITOPOJBbI. T f——————
ITocTpoeHueM TMpefenbHOr0 Kpyra Mopa Mila =
P (BT o PP
OHPE,E[E]'II/ITI) MdKCHUMAJ/IbBHOe KaCaTe/IbHOe : /‘

HarpsbkeHue B TOUKe MaCCHBa, T/le HopMaJib-

HOe HamnpspKeHWe Ha MUIOIIa/IKe CIBUra Coc- _
1 1 i 1 S

tasjsgeT 2 MIla. 0 2 4 & &Ml

el

2 B Kakux ciayvasx npu gedopmaliiy 0TKOca OTCYTCTBYeT BepTHKa/IbHast
TpeL1Ha OTpbIBa ? JlaTb CXeMy IMOCTPOEHUSs! JIMHUYU CKOJIb)KEHUS [I/1s1 3TOT0
ciyJast.

3 YcpefHUTB yroj BHYTPEHHEr0 TPeHUsI MOPOoJ,.

2
CaoiicTBa opog; @ @ M{: 10000

2 [ o
50
- YT/l BHYTPEHHEr0 1
/ b -1{oC
TpeHus, rpag. 20 30 v
- 150
- TUIOTHOCTB, T/M> 2,0 3,0 | - 200

-25b

4 B TouKe HanpspKeHHOI0 MacCHBa MakCUMasbHOe KacaTe/lbHOe HarpshkeHre
3 MIla. [TocTpoenuem Kpyra Mopa orpeie/IuTb HOpMasIlbHOe U KacaTe/bHOe
HaIpspKeHUs], JelCTBYIOLMe Ha IIJIOa/IKe C yI7IOM Hak/aoHa = 35 .

5 Onucark: a) MoC/Ie[0BaTe/IbHOCTh; 0) YCI0BUS; B) TPUUYMHBI ledopMaLiin
OTKOCOB B BU/JIe OMNO3HsI-cABUra. /laTh cxeMmy feopmaliyu.
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Howmep
BapuvaHTa

Bonpocsl

1 Ha purcyHKe iaH 11acriopT IMPOYHOCTH TTOPOJBI. i /1}/
[TocTpoeHueM rmpefensHoro kKpyra Mopa Yy —
OTpeZie/IUTh HauOOoJIbIIIee IJIaBHOE HaTpshKe- 1 e
HUe B TOUKe MaCCHUBa, I'/le KacaTeJbHOe Harpsi-
JKeHHe TI0 IUIOLIaJKe CJBUra COCTaBJiseT i A MR

3,5 MITa. 0 4T 6 ol

f=

2 B Kakux ciayvasix Ha KpYT/IOLUINHIPUUeCKON TTOBEPXHOCTH CKOJIb)KeHUST
OTCYTCTBYeT IVIOCKMI yuyacToK ? JlaTb cxeMy MOCTPOEHHsI IMHUU CKOJIbXKeHHUS
JUIS1 3TOTO CJydas.

3 Onucark: a) Moc/ae[0BaTe/IbHOCTh; 0) YCI0BUS; B) IPUUUHBI e opMaLiin
OTKOCOB B BH/Ie TJTIyOMHHOTO Omo/i3Hsi 6opTa Kapbepa. JaTh cxemy
nedopMariuu.

4 OnpefieuTh BBICOTY yCTOMUMBOrO ycTymna ¢ yrjoM otkoca 70 . KoagdurpeHnt
3araca yCToMuMBOoCTH 1,5. Y jenbHoe clieryieHue ropoy, B MaccuBe 0,02 MITa.
Yron BHyTpenHero Tperus 30 . IInoTHocTs nopog 3 T/m>.

5 OnpefeIUTh yroJl HakJI0Ha HaripaB/IeHUs
KacaTe/JbHOTO W HauOOJIbIIIEro TJIaBHOTO
HarpsDKeHUsl B TOUKe A JIMHUU CKOJTbXXKeHUSI.

1 Ha purcyHKe JjaH 11acriopT IMPpOYHOCTH TTOPOJBI.
[TocTpoenueM npesensHOro Kpyra Mopa oripe-
JleJIATh HaUMeHbIlIee TJIaBHOE HarlpsyKeHue B
TOYKe MaCCHBa, IZjle HOpMaJlbHOe HarlpsyKeHue
Ha rioujajke capura cocrasssier 3 MIla.

2 B KakuXx C/ayyYasix TpeljuHa OTpbIBa NpH JedopMariuy 0TKoca 00pa3yeTcs OT
BepxHeli OpoBKM ? J]aTh CXeMy MOCTPOeHUsT JIMHUU CKOJIb)KeHHS J7Isl TOTO
ciyyvasl.

3 Ommcarts: a) Moc/ie[0BaTeIbHOCTS ; 0) yC/I0BUS; B) MPUUMHBI AedopMaLiiu
OTKOCOB B BH/le OCbIU. JIaTh cxemy fiedopMarLiH.
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4 Y cpeHUTD y/e/bHbBIMA BeC MOPO/| B MacCHBe. T Wy ! L~
‘- L]

MAIw0000 o

Y ienbHbBIN Bec Mopo/

@ ~ 3 10% HA®
@ 2.5 10% H/M®
@ 2.8 10* H/M®

5 OnpezsenuTb OOKOBOE ZIaB/IeHKE B TOUKe A
MaccCHBa Mopo/i B 0TKOoce (CM. pUCYHOK).
I[TnotHoCTE MOpog, 3 /M3, KoaddurmenT
[Tyaccona nopoz 0,2.

Homep
BapvaHTa

Bonpocs

1 B Touke MaccuBa mopoy;, 60pTa Kapbepa HauOo/Iblliee IJIaBHOE HarpsDKeHHe
MIla, HaumeHbliee 2 MITa. [TocTpoeHrem Kpyra Mopa AiJist 3TOUM TOUKU
onpeJeNUTh BeTMYNHY HOPMA/IbHOTO U KacaTeJIbHOT0 HaNpPs>KeHUH,
JIeCTBYIOILIMX Ha MJIOLaZiKe CABUra. YTOJI BHYTPEHHero TpeHus rnopoj 34 .

2 OOBSICHUTD, TIOYEMY YTOJI eCTECTBEHHOTO OTKOCA Pa3phIX/IEHHBIX TTOPO/]
Oorbllie yria UX BHYTPEHHero TPeHws.

3 Onwmcarth; a) MOC/Ie0BaTeIbHOCTD; 0) YCI0BUS; B) IPUUMHBI JedhopMaLivin
OTKOCOB B BHUie (DUIHTPALIMOHHON OTUILIBMHBI (LUK/TUUHOTO OT0/13Hs). [1aTh
cxeMy gedopMaLyu.

4 Onipezie/UTh BBICOTY yCTYTIa B Mpe/Jje/lbHOM COCTOSTHUH C YT/JI0M OTKoca 60 .
Y penvHoe cuerieHue opoz 0,1 MITa. ¥Yron BHyTpeHHero TpeHus 30 .
ITnoTHOCTE 3 T/M>.

e

5 OnpenenuTh KacaTebHOE HalpsyKeHUe
B TOUKe A JIMHUU CKOJIbXKEHUS.
[TnotHOCTL TOpOA, 3 T/M>.

M1:1000
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1 Wcnonb3ys mipefieNibHBIN Kpyr Mopa Ha pu- THM R E
! 5 H

CYHKe, OIIpe/ie/IUTh yeabHOe ClLielieHue i
I1I0pPO/Abl, €C/IU YT'0J1 BHYTPEHHEI'O TPEeHUS :‘ £ \
30 . [ RN !

2 OmpeeIuTh C IIOMOLLBI0 PUCYHKA
yroJ1 HaK/I0Ha HauOOJIBbIIIeTro IIaBHOTO
HanpsKeHWs K TOPU30HTaM B TOUKe A
JIVHUU CKOJIb)KEeHUS.

3 INo pe3ynbTaTam cpe3a AByX 00pasLoB OMpe/ie/IUTh Yrojl BHYTPeHHero TpeHust
U CLieT/IeHHe TTIOPO/ibl: TIepBbIi 00pasel] cpe3aH MpH BePTHUKaIbHOW Harpys3ke
1 MIla, ropusonTansHou 1 MIla; BTopoii — cootBeTcTBeHHO 3 MIla u 2 MITa.

4 TInoTtHOCTH MOpog, 3 T/M°. Y le/IbHOe COMpPOTUB/IeHHUe Nopoy, B obpasie 2 MIla.
Yron BHyTpenHero tpenus 30 . [Iopofsl CU/IBHO TpelLMHOBATLIE: PACCTOSHUE
MeXxay TpemHamu 15 cm. OnpesieuTh BBICOTY BEPTUKAIBHOTO OOHAKEeHUS
ropo/;, otkoca BeicoTout 300 M.

5 Omucarts: a) MOC/Ie[0BaTe/TbHOCTD; 0) YC/IOBYST; B) IPUUKHBI JeopMariviu
OTKOCOB B BU/le IOKPOBHOI'O OIOJI3HSA. [laTh cxeMy JedopmaLiyu.

Howmep
BapuvaHTa

Bonpochsl

1 OnpeieniUTh yroJ1 BHYyTPEHHETO TPeHHUS T /__['\l\
TIOPO/IbI, UCTIO/b3YsI TIPeAebHbIN Kpyr Mopa 17 i,
Ha PUCYHKe. Y7le/IbHOe CLieT/IeHHe TIOPO/IbI / \
1 MIla { \

e 1 z 3 4 G, MNe

-~

2 Onucare; a) MoC/Ie[0BaTe/IbHOCTh; 0) YCI0BUS; B) TPUUMHBI e opMaLiin
OTKOCOB B BU/le 00pYIIIeHHsI CO CTyTeHYaThIM CABUTOM. JlaTh cxemy
nedopMariuu.

3 OnpesienmUTh INpefie/IbHO-[0ITyCTUMYIO BBICOTY BEPTHUKA/IBHOI'O OTKOCA C
K03((YLIMeHTOM 3araca yCTOMYMBOCTH 2, eC/v yleNbHbIM BeC nopoy, 28
kH/M3, yron BHyTpeHHero Tpenus 28 , clienieHue nopoj, B Maccuse 0,28 MITa.

4 OnpezenuTh rpadruecKuM CriocoO0M IMUPHUHY TPU3MbI CKOJIBXXEHUSI B YCTYIIe
BBICOTOM 36 M U C yIJIoM O0TKOCa 45 . YiesibHOe ClLiellJieHre TI0pPO/, B MacCHBe
0,06 MIla. Yron BHyTpeHHero TpeHus 30 . [TnoTHOCTBL mopog, 3 T/m>.
ITocTpoeHus BBIMOMHATE Ha CXeMe IoIepeyHoro ceueHus ycryna B M 1:500.

5 ITocTpouts npefenbHbIM KPyr Mopa /11 TOUKM MacCUBa, B KOTOPOM
HaunOosbliee r1aBHOe Hanpsbkenre 8 MIla, conporuBnenue casury 3 MIla.

¥Yros BHyTpeHHero TpeHusi mopoz 30 .
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1 Ha pucyHke u3o0pakeHa JIMHUS /i 7
B A

CKOJIb)KeHUS 0TKOCa YCTyTIa L 0
BbicOTOM 40 M. OripefieIUTh Vs
yroysi BHYTPEHHEero TpeHus U / “eh
clieryieHye nopo,g; yCTyTia, eC/iv UxX S a
MJIOTHOCTD 3 T/M”. :
JIOTHOCTB 3 T/ M4 4000
# - HC

2 OrnrcaTh; a) TI0C/IeI0BaTeIbHOCTD; 0) YC/I0BHS; B) TIPUUMHBI JedopMaiiin
OTKOCOB B BH/Ie OTOJI3HSI M30TPOITHOT0 MaccuBa. Jlath cxemy Aedopmaiiiu.

3 B Touke A MaccuBa niopoj, 6opTa fieiicTByeT
6okoBoe gasienue 0,9 MITa. [110THOCTB
nopoz, 3 T/m3. OnpesienTh KO3QOUIMEHT
OOKOBOI'0 OTITOpA MOPO/I. MU {ecee

4 OnpefenuTh K03 ULMEHT 3araca yCTOMUMBOCTH BePTUKA/IbHOIO OTKOCA
BbicoTOM 40 M. (/11 pacyeToB roctpouts cxemy M 1:1000 norepeuHoro
CeveHus ¥ TUVIOCKYH0 NTOBEPXHOCTh CKOJIb)KEHUS). Y leJIbHOe CLieTl/IeHue MOPOJ,
0,1 MIla. Yron BHyTpenHero Tpenus 30 . [110THOCTL opog, 3 /M.

5 OmnpegemTh GOKOBOE ZiaB/ieHHe B MacCHBe TIOpo/, Ha riiyoune 100 m.
ITnotHOCTE Mopog 3 T/m>. Koadduiment Iyaccona 0,2.

Howmep
BapuvaHTa

Bonpocs
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1 TTocTpouTs 31MIOPEI pacrpeziesieHus 1o r1ybruHe MaccrBa (PUCYHOK):
a) TOPU30HTA/ILHBIX HATPSDKEHHIA;
0) yienbHOr0 CIeTUIeHHST;
B) CyMMapHOT0 OOKOBOTO /IaB/IeHUSI.
Ha ocHoBe 3THX MOCTPOeHU OTpe/ieNTUTh
BBICOTY BEPTHKAIbHOTO OOHA)KEHUST TIOPOJ,.
Y penvHoe cuervienue opoz 3 Mlla.
Y aensHbIl Bec 0,03 MH/M3.
Kosdduiment 60koBoro otropa 0,3.

2 Onucare; a) MOC/Ie[0BaTe/IbHOCTD; 0) YCI0BUS; B) IPUUMHBI e opMaLiin
OTKOCOB B BH/le KOHTAKTHOTI'O OITOJI3HS [PY T10JI0OTOM IaJileHUU KOHTaKToB. /laTh
cxeMy gedopmMaLyu.

3 B Touke MaccuBa HauboJIbIIIee ry1aBHOe HanpsbkeHre 6 MITa, HarMeHbliee
4 MIla. OnpefieMTe Be/IMYUHY KacaTe/IbHOIO HAIPSIKeHUs I10 IIoLajKe C
YIJIOM HakJ/IOHa 45 .

4 PaccunTaTh BBICOTY BePTHUKAIbHOIO OTKOCA C KO3((ULIMEeHTOM 3araca
ycToiunMBocTy 2. Y aensHbii Bec mopog 30 KH/M®. Yron BHYTpeHHero TpeHus
28 . YnenwsHoe cijerienre 0,3 MIla.

5 ITocTpoUTh JIMHUIO CKOJIbKeHUsI B OTKOCe C yI/ioM Hak/ioHa 80 , BbicoToM 60 M.
YpensHoe cuernienue nopog 0,2 MIla. Yron BHyTpeHHero TpeHus 20 .
ITnoTHOCTH TIOPOZ 2,5 T/M°. M 1:1000.

10

1 IIpu casure o6pasiia MOpo/bI C MIOIAALI0 ceueHns 20 cM? HopMa/IbHas |
KacaTe/ibHasi Harpy3KU COCTaBU/IM COOTBeTCTBeHHO 40 u 30 Kr. Onpenenurb
yZe/bHOe CLieTJIeHHe TIOPO/ibl, €C/IU YTO/1 BHYTPEHHero TpeHus 25 .

2 OrmrcaTh; a) TI0C/IeI0BaTeIbHOCTD; 0) YC/IOBHS; B) TIPUUUHBI JedopMaliin
OTKOCOB B BU/le KOHTAKTHOT'O OIOJI3HS PY KPYTOM Ma/leHUY KOHTaKToB. [laTh
cxemy aedopmariyu.

3 Kakasi 13 IByX Mopo/ iMeeT OOsibliiee COMPOTHBIIEHNE CABUTY B OOPTY C
BbICOTOM oTKOCa 200 M: 1) yzaenbHOe cleruieHue obpasia 10 MIla, yron
BHyTpeHHero TpeHus1 30 , THTEHCUBHOCTb TPELMHOBATOCTH 4; 2) y/ienbHOe
cueruieHre obpasiia 20 MIla, yron BHyTpeHHero TpeHusi 30 , ”YHTEHCMBHOCTh
TpPeLMHOBATOCTH 12.

4 PaccurraTh K03¢UIMeHT 3araca yCTOMYMBOCTH BepTUKA/IbHOTO OTKOCA T10
TJIOCKOM TTOBEPXHOCTH CKOJIbKeHUs1. BeicoTa oTkoca 100 m (cxeMmy ceueHust
ctpoutb B M 1:2000). ¥ genbHoe cuerienue nopog 0,2 MIla. Yron
BHyTpeHHero Tpenus 30 . Y enbHbIi Bec 30 KH/M>,

5 C nomol1pr0 NoCTpoeHus rpa)vKoB MacrnopTa NpOYHOCTH MTOPOJbI U
nipefiesibHOr0 Kpyra Mopa onpezie/TuTh BeJTMUUHY HauOOJIBIIero Ir7IaBHOTO
HarpspKeHHUsl B TOUKe MacCHBa, I/le CONPOTUB/IeHHe ¢ABUTY paBHO 2 MIla.

Y penvHoe cueruvieHue opoabl 1 MIla. ¥Yron BHyTpeHHero Tpenus 30 .

Homep
BapuaHTa

Bonpocs
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1 Jokas3atb, uTo KyCoK rmopoibl Maccoi 300 Kr Oy/ZieT HaXOIUThCS B yCTOMUHUBOM
cocTosHuM Ha otkoce 25 . Tlnomazas onopel Kycka 0,5 M. Cliern/ieHue ero c
noBepxHOCTbIO 0TKOCca 0,01 MIla. ¥Yron BHyTpeHHero Tpenus 30 .

2 Omrcarts; a) MOC/Ie[0BaTe/TbHOCTD; 0) YC/IOBYST; B) IPUUMHBI JehopMarivu
OTKOCOB B BU/le KOHTAKTHOI'O OIO0JI3HS-BblaB/aBaHus. [lath cxemy
JedopmaLyu.

3 OnpeseiUTh BBICOTY OTKOCA C yrjioM 80 , HaXOZAL[erocs B rpejelbHOM
paBHOBeCHUH. Y le/ibHOe cLernieHue ropo B maccuse 0,1 MII. Yron
BHyTpeHHero TpeHus 20 . Y e/nbHbIM BeC 25
KH/M3,

-

11

4 Y nenbHBIN BeC 1Opo/; 0TKOCA, H300pakeH- fEhe
HOTO Ha pUCyHKe, coctasisieT 30 KH/m>. : 3
Ornpese/uThb yzenbHOe CLell/IeHue TI0OPOJ, =
Y yTOJ1 BHYTPEHHEr0 TPeHUsI. : B

M
:
o

T

5 OnpesienuTh 7151 TOYKM TOPHOTO MacCHBa yroJl HaK/IOHA 371eMeHTapHON
TJIOLLIAJIKU, 110 KOTOPOU AiercTByeT KacaTenbHoe HanpsbkeHue 30 Klla.
Haubosibitiee 1 HavMeHblllee TJIaBHbIe HAMPSDKEHUS B 3TOM TOUKe
cootBeTcTBeHHO cocTaB/isaroT 70 Klla n 10 KlTa.

TecTt Nel
YKa3aTb BepHbIi OTBET U AaTh paciipoBKy 0003HaYeHUi B HEM.

1 K rokasaTensiMm MeXaHU4eCKHUX CBOMCTB MOPOJ, OTHOCUTCS:
a) MOZly/b YIIPYTOCTH; B) KO3(QULMEHT BHYTPEHHEr0 TPEHMS;
0) yzenbHbBIN Bec; r) ko3¢ ¢puupreHT Ilyaccona

2 CompoTuB/eHHE TIOPOJ, CABUTY 00YC/IOB/IEHO:

a) cunamy 60KOBOTO OTIIOPA; B) BEPTHKAJ/IbHBIM [laB/IeHHeM MTOPOJ;
6) cusamMu TpeHUsi U CLeT/IeHUsI 10 ') HOpMabHbIMU CUJIaMU 110 TTIOBEPXHOCTH
MOBEPXHOCTH C/IBUTa; c/iBUra.

3 KosdduimieHT 60KOBOTO OTIIOpa — 3TO:

a) OTHoLueHnE abCoIIOTHbIX MOMEPEYB)EBXHOILIEHHEe BePTUKAIbHBIX HAMPSXKEHUH B
ﬂed)OpMauMﬁ rnopoa K ripofjoJ/ibHbIM rymdcrBe opoj, K rOpu30HTa/IbHBIM.
OLHOOCHOU Harpy3Ke,

0) oTHOIIIeHHe TOPU30HTATBHBIX
HarpsbkeHUM B MacCHBe MOopo/| K
BepPTHKAJIbHbIM;

4 KosddurueHT CTpYKTYpHOTO 0c/1abieHust TTIOpo/] B MaCCHBe — 3TO BeIMUKMHA, OTIPe/e IStoIiast
CTelleHb CHUKEHUS:
a) yrjia BHyTpeHHero TpeHusi opo/; B) IIPOYHOCTH TIOPO/] Ha pacTsKeHHe.
0) yZenpHOTO CLeT/IeHrs TIOPOZ;

5 Yron BHyTpeHHero TpeHus Iopoz, — 3TO yroJi:
a) eCTeCTBEHHOT'0 OTKOCa; B) MOKAa3bIBalOIIMI HarpaB/ieHre Aedopmaliviu
0) Moz KOTOPBIM OZIHA YaCTh TOPO/IbI C/IBUTA.
OTHOCHUTEJIbHO /IPYTOi YaCTU HaXOJUTCS
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B PaBHOBeCHU;

6 YzenbHOe cLernyieHre NOpo/, OIpeesiseTcs Kak:
a) rpeJieJibHOe CONPOTUB/IEHUE 0) npefesibHOE COTIPOTUB/IEHHE PACTSDKEHUIO;

pa3pyIIeHUI0 TIPU «UHCTOM CABUTE»;
B) Mpe/ie/IbHOe COMPOTUB/IEHUE CXKAaTHIO.

7 Cucrtema TPpEeLHH B MMOPOJAaX — 3TO COBOKYITHOCTb T€X TPEIHWH, KOTOPbIE€ UMEIOT O/m3Kue
110 BeJIMYHHe:

a) a3nuMyTbl JIMHWUV MPOCTUPAHUS U yIB)isiienienyie U yroyl BHYTPeHHero TpeHusl
nageHuvs, 3aI0/THUATEIS] TPEIIVH.

0) cueryieHre U yroyl BHYTPEHHET0 TPEeHUsT
T10 TTIOBEPXHOCTSIM TPEIIVH;

8 Koaduiment IlyaccoHa ropHbIX IOPOJ, — 3TO:

a) OTHOIIIeHHe OTHOCUTEeTbHBIX TTPO/I0/TbHOU B) OTHOIIIeHHEe abCO/TIOTHBIX TTOTIepeUHON 1
Y TI0TIepevyHoit edopmaliui; MIPOZI0/IbHOM JledopMaLiuii;

0) OTHOIIIEHHEe OTHOCUTE/TbHBIX TTOTIePeuHON I') OTHOIIIeHWe abCOJTFOTHBIX MTPOZOILHOU U
Y TIpO/I0/IbHOU JlehopMaliuid; roriepeuHol AedopmMariuii.

9 YpenbHOe cLerieHre OpoJ, — 3TO MOKa3aTesib:
a) fAeopMal[OHHBIX CBOMCTB; B) MeXaHWUeCKHUX CBOMCTB;
0) peosioruUeCKUX CBOUCTB,; r) pU3MUeCKUX CBOUCTB.

Knio4 K Tectam Ne 1

Homep Howmep BepHoro PacimdpoBka o603HaueHui B opmyiie
BOMpOCa oTBeTa
1 B
2 6
3 6
4 0
5 0
6 a
7 a
8 6
9 B

Tect Ne 2

YKa3zaTh BepHbI! OTBET U AaTh pacir$poBKy 0003HaUeHH B HEM.
1BepTuKanbHOe /iaB/ieHre B MaccrBe Nopof, ( y ):

a) = h cos? ; B) y*= h;
- . 1 .
6) y= h; ) y== hsin2;
2
2 HarpaB/ieHHe TUIOLIQ/I0K C/IBUTA B MPUOTKOCHOM MacCHBE TOPO/], OTIPe/Ie/IeHO YTIOM
a) =45+ |2 1o oTHOLIEHUIO K B) =45 — |2 1o OTHOIIEHUIO K
BepPTHKA/IbHOM MJIOCKOCTH; HarpaB/IeHUIO /1eMCTBUSI HaubOJIbILIero
6) =45 — |2 1o OTHOIIEHUIO K TJIaBHOTO HAMpsDKeHUS;
TOPU30HTA/TLHOM TJIOCKOCTH; r) =45+ [2mno oTHOLIEHHIO K

HallpaB/IEHWO HAWUMEHBIIETO I'VIaBHOT'O
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Halpso>KeHWs.

3 HanGosiee BeposiTHasi TOBEPXHOCTb CKOJIbKEHUSI B IPUOTKOCHOM MacCHBe IOpo/J, — 3TO
IIOBEPXHOCTB, 10 KOTOPOU:
a) [IelCTBYIOT MaKCUMaJlbHble KacaTe/bHble  B) OTHOLLEHHE CyMMbI CUJI TPEHUS U

HalIpsi>KeHNsd; CleryieHUA K CyMMe KdCaTe/IbHbIX CHUJ/T
6) OTHOILIEHHE CYMMBbI KaCaTe/IbHbIX CUJT K AB/IAeTCA MUHHUMAJIbHBIM;

CyMMe CWJI TPeHHA U CHell/IeHUA F) OTHOIIIeHHe CYMMBI CUJI TPDEHUA U

AB/IAeTCA MUHHUMAJ/IbHBIM; CLerieHUs K CyMMe KdCaTe/IbHBIX CUJT

AB/IAeTCs MaKCHMaAJ/IbHBIM.

4 YcnoBueM paBHOBECUSI CBSI3HBIX MOPO/] B IPUOTKOCHOM MacCUBe SIB/ISIETCS:
a) paBeHCTBO yIJia 0TKOCa YTy B) PaBE€HCTBO KacaTebHbIX HallpshKeHun
BHYTPEHHEr0 TPeHHsl TTOPOJ; COIPOTUB/IEHUIO MTOPOJ, CABUTY.
0) paBeHCTBO BBICOTHI OTKOCA BBICOTE
BEPTUKAILHOTO 0OHAKEHHUSI TTOPO/I;

5 KacarenbHble HarnpsbkeHust (), AeWCTBYIOIMe T0 HauOosiee BEpPOSITHON MMOBEPXHOCTU
CKOJIb>KeHUus OHpe,E[eJ'IHI-OTCHI

a) = htg ; B)

_1 . .

r) —-E (,— ;) sin2 ;

h cos? ;

6)

N DNR

h sin2 ;

6 IlpenenbHas BeicOTa BepTHUKaIbHOr0O oTKoca (Hgy ) ompenensercs:

8) Hg = 2 ctg(d5° + ) ; 5) Hoy = 2 ctg(d5° +—) ;
2 C 2
_2C o __y. M) Hgy = 2 ctg(45° ——
6) Hgg = — ctg(45 =E) ; ) Hogo c o( 2) .
7 bokoBoe JjaByieHre B MaccuBe 1opog (- ):
El) x = h; B) ‘= h COSZ :
6) X = h, 1_,) « = h cosz

8 «IlacropT MPOYHOCTU» MOPO/bLI — 3TOT IrpadMK 3aBUCUMOCTHU:
a) KacaTe/IbHbIX HalpSDKeHUU OT BeJIMUMHBI  B) KacaTe/IbHbIX HalPSUKeHUM OT yrjia Hak/IOHa
HOpPMaJIbHbIX HarpspKeHUH; T/I0IIA/I0K C/ABUra.
0) MeXXIy HarpspKeHUsIMU U Jle)opMariisiMu;

9 Kpyr Mopa — 570 rpavk 3aBUCHMOCTH KacaTe/lbHbIX 1 HOPMaJ/IbHBIX HallpsyKeHU:
a) OT yIJia C/IBUra MOpo/; B) OT yIJla HaK/IOHA HallpsDKeHHBIX /101118 0K.

0) OT BepTHKa/ILHOTO JIaB/IEHUS;

Kirou K Tectam Ne2

Howmep Howep eproro PacmmdpoBka o603HaueHui B hopmyiie
BOIIpOCa OTBeTa
1 5 - yZleNbHBIN Bec Mopoz; h — ryiybrHa 3aeranusi pacueTHOMH
TOYKH
2 B - YroJ1 BHYTPEeHHEro TpeHus TIOpo/,
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w

4
- yIesbHbIN Bec 1opof; h — riyOuHa 3aeranust pacueTHOU
5 TOYKH, 5
- YT'0J1 HAK/IOHA TIOBEPXHOCTH CKOJIbKeHUsI B paCUeTHOM
TOYKe
C - yJenbHOe CLieTlyieHUe TIOpoJ], - Y/e/bHbIN Bec Mopo/;
6 - yroJ1 BHyTPEeHHero TpeHusl TIopo/
- K03 durreHT OOKOBOTO OTIIOPA; - y/Ie/TbHBINA BeC
7 I1I0pOJ;
h - ry6uHa 3ameranys pacyeTHOM TOUKH
8
9
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7. OueHo4YHble CpeacTBa AN NPOoBeAeHUA NPOMEe)XXYTO4YHOW aTTecTauum

a) MnaHupyemblie pe3ynbTaTbl OOy4eHUs U OLL,eHO4YHbIEe CpeaAcCTBa AJIA NPOBeaAEeHM

CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U!

[TnaHupyemMblie pe3ynbTaThl 00yUeHUs

OLieHOUHBIEe CpE

Oonk-9

BJIa/leHeM MeTOo/jJaMU aHa/iu3a, 3HaHWeM 3aKOHOMepHOCTel ToBe/leHNs M YIIpaB/ieHtsl CBOMCTBAMU FOPHBIX TOP
nporieccax 00bIYM 1 riepepaboTKH TBEP/IbIX MOJIe3HBIX UCKOMAEeMbIX, 8 TAK)KE MPH CTPOUTETLCTBE U SKCITyaTa

3HaThL

- (usMKo-MexaHHWUYeCKWe CBOMCTBA W
KiaccubuKald ~ TOPHBIX — TOpOA U
XapaKTePUCTUKH TTOPOIHBIX MaCCUBOB

- MeTO/[bl HWCTBITAaHUN TOPHBIX TIOPOJ U
CTPOUTE/TbHbIX MaTepPUajoB

- OCHOBHbI€ 3aKOHOMEPHOCTH Pa3BUTHS
nedopmariii OTKOCOB OTKPBITBIX
BbIpPabOTOK

lNMepe4yeHb TeM n 3a04aHNN ONA |
. 'opHoOe faBnenue.
. Mexanmnueckue cBoiictBa mopo,. Criocobsr ux
. ITonsiTre 06 yZieIbHOM CLIeN/IeHUH U MeToZax
. YpaBHeHue KysioHa u ero rpacduueckasi UHTep!
. ITacriopT MpOYHOCTH FOPHBIX ITOPOJ,
. IIpouHOCTE TIOPO/A, B MacCUBe.
. OCcHOBHBIe TapaMeTpbl CUCTEM TPeLUH TOPHOI
. YIpyruve CBOMCTBA MOPOJ,
. KomripeccroHHbIe CBOWCTBA MOPOA.
10. O6bemMHOe Harnps>KeHHOe COCTOSTHYE HETPOHY
11. OnpesienieHrie HaTrIpaB/IeHWI U BeJIMYMH Harlp:
IJI01a/IKe B TOUYKe MacCUBa.
12. CBoticTBa Kpyra Mopa.
13. Onpefenenue KacaTeJbHOIO0 ¥ HOPMa/JbHOI'O
3a/laHHOM TOUKe MacCyBa C MOMOILBIO Kpyra M
14. TlocTtpoenue npegenbHOro Kpyra Mopa s 3.
(hb13UKO-MeXaHUUeCKHX CBOMCTBaX MOPOJ,.
15. HampaBsniennsi HanOOJBIIMX TJIaBHBIX HArIp:
pOJib B OTIpe/ie/IeHUH HarlpaB/ieHu JedopmMar]
16. CywHOCTb U Cr1OCcOOBI OTpe/iesieHusi BBICO
06J1aCTH pacTsArMBaroIIMX HaMpsyKeHWH B Iput

OO UTRA,WN -




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

17. TeopeTuueckue IOJIOKEHUs], UCIIO/b3YeMbl
JIMHUU CKOJIb)KeHUsI B OTKOCaX.
18. I'padmueckuii criocob omnpezieneHust IIMPUHBI
19. TTocTpoeHyre Harbo/ee BePOSITHOM JIMHUU CKC
20. OrmpepeneHrve MexaHUUYeCKHUX CBOWMCTB
V3BECTHOMY I10JIOKEHUIO TIOBEPXHOCTU CKOJIb;
21. TlocTpoeHue MJI0CKOW NMOBEPXHOCTH CKOJIbKE
22. Cunbl, [eMCTBYIOIIME Ha [IOBEPXHOCTU CKOJIb
23. YcioBue pefie/lbHOTO paBHOBECUs! TIOPOJ.
24. TlonsaTtre o Ko3(duieHTe 3amaca yCTONUMBC
25. TTonsitre o Ko3(duLeHTe 3amaca yCTOHUMBC
26. OnpepesieHre BbICOTHI BEPTUKAJIBHOTO OTKOC:
27. Metoz ®PrCeHKO oIlpe/ie/ieHus yIJla Uu BbIC
28. XapakTep 3aBUCUMOCTH MeX/y BBICOTOU U YT
29. Pacuet ko3¢ duiMeHTa 3arnaca yCTOMYMBOCTE
CUIL
30. PacueT ko3¢ duiMeHTa 3arnaca yCTOMUYHMBOCTH
31. YcpenHenue $h13MKO-MeXaHUUECKHUX CBOMCTB

YMmeTb

- Micnonb30BaTh CpaBOUHYIO IUTEPATYPY
JJ151 OTIpe/iesieHsl CBOMCTB FOPHBIX MOPO/,
Y YCTOMUMBBIX TTAPAMETPOB BHIPAOOTOK

- IPOBO/IUTh UCIIBITAHUS FOPHBIX NTOPOJ, U
CTPOUTE/IbHBIX MaTepuasoB Ipy
VICC/IeJOBaHUU UX (PU3HMKO-MeXaHUYeCKUX
CBOMCTB, 0O0OCHOBBIBATb TTapaMeTPhbI
YCTOMUMBBIX BHIPAOOTOK

- aHa/IM3MPOBaTh VH)KeHepHO-
reojloTMYecKre  yCJOBUsL  pa3paboTKu

Tect Neol
YKa3arb BepHbIM OTBET U [aTh pacllir(poBI

1 K nmokaszaresisiM MeXaHUUeCKUX CBOWCTB MOPOJ,
a) MOJy/Ib YIIPYTOCTH; B) K
0) yenbHbIY Bec; T) K

2 ConpoTuBJIeHHE TIOPO/] CIBUTY 00YC/IOB/IEHO:
a) cuyiaMu OOKOBOTO OTTIOPA; B) B
0) cuaMuy TpeHUs U CLeTUIEHHS 110 r) H




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

MeCTOPO>KIeHUH, 000CHOBBIBAThH
rapaMeTphl YCTONUMBBIX OTKOCOB OOPTOB U
YCTYTIOB KapbepoB, ONpeJeNsaTh 3arac
YCTOWYMBOCTH OTKOCOB OTKPBITHIX TOPHBIX
BbIPabOTOK M OTBAJIOB

| TIOBePXHOCTY C/IBUT; |

3 KoadduimeHT 60KOBOTO OTIIOpa — 3TO:

a) oTHoLeHne abCcosItoTHbIX B) C
rornepeyYHbIX gegpopmalynu rnopos
rnpogosibHbIM ripu 04HOOCHOV 1
Harpyske;

0) OTHOIIIeHHe TOPU30HTATBHBIX
HarpsbkeHul B MacCHBe Mopo/j; K
BepTUKA/IbHBIM,

4 KoadurmeHT CTPYKTYpHOTO 0C/1ab/IeHusT TTOP(

oTipe/leisitoll[asi CTeTNieHb CHIKEHHUST:
a) yryia BHyTPeHHEeTo TpeHuUs TTopo/;
0) yienbHOTO CLeTUIeHHS TIOPOJ;

B) I

5 ¥YroJ1 BHYTpeHHero TpeHusi IOpoJ, — 3TO YroJ:
a) eCTeCTBEHHOI'0 OTKOCa; B) I
0) 1o, KOTOPBIM OZfHA YaCTh MTOPOAbI ,
OTHOCHUTEJILHO JPyrou 4acTu
HaxOJMTCS B pABHOBECHH;

6 YnenbHOe CLeryieHWe NOpoJ OnpesesisieTcsl Kak

a) rnpejebHOe COMPOTHUBIIEHUE 0) 1
pa3pyLIeHUI0 TIPY «UHUCTOM |
C/IBUTE;

vq ’ B) I

7 CucTema TpeLyH B II0POJax — 3TO COBOKYITHOC
6/13KHe TI0 BeJTMUMHE:




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

a) asnmyTbl JIMHUU TTPOCTUPAHMS
Yr/ibl rnageHuvs;
0) cuerieHre U yroa BHYTPeHHero

J B) C

TpeHMsI 110 TOBEPXHOCTSIM TPeLIUH;

8 Koadduuuenrt IlyaccoHa ropHbIX HOPOJ, —

3TO:

a) OTHOIIIeHre OTHOCUTE/IbHbIX
TIPO/IOIbHOU U TIOTIepeuHOoM
nedopmariui;

0) OTHOIIIEHHe OTHOCUTE/TbHBIX
MOMepeyuHor U MpoJ0J/IbHON

JedopMaruii;

I

9 YnenbHOe cLeryieHre Nopoj — 3TO M0Kasaresib:

a) JeopMallMOHHBIX CBOMCTB;

0) peosIOrMUeCKUX CBOUCTB;

B) I
T) C

Tect Neo2

YKa3zaTb BepHblil OTBET U /laTh paciiv(poB

1BepTuKanbHOe [laBjieHre B MacCHBe nopof, ( y
a) y= h cos? ; B)
6) y= h; r)

2 HaHpaBJIeHI/Ie MJI0Ma0K CABUT'd B TIPUOTKOCHO

a) =45+ |2 1o oTHOLEeHUIO K

B)I




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

BePTUKAIbHOM MJIOCKOCTH;
6) =45 — |2 1o OTHOIIEHUIO K

rOPU30HTA/ILHOM TIJIOCKOCTH;

H
I

r)
H
Hi

3 Haubosiee BeposiTHasi TOBEPXHOCTb CKOJIbIKE

3TO MOBEPXHOCTh, 110 KOTOPOM:

a) IeMCTBYIOT MaKCHUMaJ/bHbIe
KacaTeJTbHbIe HallpsKeHUS;

0) oTHOIIIeHHEe CYMMBbI KacaTe/TbHbIX
CHUJI K CyMMe CHJI TPEeHUS U
CLIeT/IeHUS SIBIISIETCS
MUHHUMAa/bHbIM;

B) C

[
p

r)o

[
p

4 YcnoBueM paBHOBeCHs CBSI3HBIX IOPOJ, B IIPUO’

a) paBeHCTBO yTJjia 0TKOCa Iy
BHYTPEHHEr0 TPeHUsl TIOPOJ;
0) paBeHCTBO BBICOTBHI OTKOCA BBICOTE

BEPTUKA/IBHOI'O 0OHa)KeHUs 1opoa;

B) [

5 KacarenbHble HanpsbkeHus (), AeUCTBYIOLMe

CKOJIb>XXK€HHUS OIpeaessarOTCA:

a) = h tg ;

0) = h sin2 ;
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CTpyKTypHBIH

3/1eMeHT [Tnanupyemble pe3y/bTaTbl 00yueHust O1ieHOUHBIEe CPE
KOMITeTeHI[UU
6 IlpenenbHasi BbICOTa BepTHKaIbHOTO oTKoca (H
2C o
a) Hgy = — ctg(45° + E) ; B) |
2C o
6) Hgy = — ctg(45° —) ; r) |
2
7 bokoBoe JjaByieHre B Maccuse 1opog (-, ):
0) .= h; r)
8 «IlacropT MPOYHOCTH» MOPOJbl — ITOT rpauk
a) KacaresbHbIX HalpSKeHUH OT B) I
Be/TMUMHbI HOPMaJTbHBIX
HaTpsDKeHU;
0) MeXXIy HarpsHKeHUsIMH U
nedopmalusimu;
9 Kpyr Mopa — 570 rpadvK 3aBUCUMOCTH Kacare
a) OT yrJia c/IBUra rnopof; B) C
6) OT BepTUKa/ILHOTO JIaB/IeHMUS;
Bragetsb - COBpeMeHHbIMH MeTOZIaMU HCCIe/JOBaHUSI PaboTta Nq1
(h13MKO-MeXaHUYeCKUX CBOWCTB FOPHBIX BapunaHT Nel

TIOPOJ, U CTPOUTEIbHBIX MaTepUasoB;

- reoOMexXaHUueCKUMU MeTo/laMu
000CHOBaHUS BBICOTHI U yTJla OTKOCOB;

- COBPeMeHHbIMU MeTO/laMH1 OLIeHKU
YCTOWUMBOCTH OTKOCOB YCTYTIOB ¥ O0OPTOB

5 MIla.

cM. Macca obpasiia 0,375 Kr.

1 Onpegenutsb Ko3dduieHT 60KOBOTO pacropa
HETPOHYTOI0 MacCHBa BepTUKA/IbHOEe HarlpsKer

2 OnpeziesTuTh y1eMbHBIN BeC MOPO/bI 00pasija K




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

KapbepoB;

3 Cpe3 obpas3ija MOpo/bI C TIOTIEPEYHBIM CeUeHHe!
TIpU/I0KeHHOM KacaTteabHOM cubl 112500 H. O
cLiern/ieHus (TIpY YUCTOM CZBUTE).

4 ConpoTyvBIIeHHe CABUTY IIOPOJbI COCTaBIISIET 5
MTIla. Y genbHoe cuerienve nopozesl 2 MIla. O
TacriopTa IMPOYHOCTH) YIoJ1 BHYTPEHHEro TPeH}

5 o Tomy >ke MacropTy NPOYHOCTH (IYHKT 4) or
HOpMa/iIbHOM fasneHuu 4 Mlla.

6 M300pa3uTh Ha cTepeorpamMmme IMJIOCKOCTh TPeIll
yrjiom nagenus 30 .

7 1151 KakoW Lie/Ti UCII0JIb3yeTCsl CTepeorpaMma 1

BapunaHT Ne2

1 Onpepenuth BepTUKa/IbHOE 1aBj/leHe B MaCCHB
nopog, 2,5 T/m°.

2 Uem oT/IMUaeTCs yJje/bHbIM BeC MOPO/bI OT ee T

3 HasBaTtb BU/ AedopMaliuu U 1aTh ee
orpefie/ieHHe 110 CXeMe TPUJIOKeHUs
ripe/ieJibHOM Harpy3ku (CM. pUCYHOK).

4 JlaTe onipeziesieHre CONIPOTUB/IEHUS CABUTY U B
5 M306pa3uTth Ha cTepeorpaMMe MjI0CKOCTh TPeln
10 w yrniom nagenus 70 .
6 [1711 KakoW LiesI UCTI0/Ib3yeTCs AuarpaMma Tpel
JiiarpaMMal.
7 Kak orpeiesiiTh ye/bHOe CLierjieHue I

BapuaHT Ne3
1 JlaTb MOHSATHE O CTPYKTYPHOM 0JI0Ke MacCHBa,
2 Kak 3aMepuTh a3uMyT JIMHUM [IPOCTHUPAHUS T1JIC




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

3 YnensHoe cuervienve nopog 1 MITa. Kakyro ka
o6pasiyy C KBaZlpaTHbIM CeYeHUeM 5X5 CM TP T
4 Obpaser] C KBa/[paTHbIM CeueHHeM 5X5 CM Cpe3
Mlla v kacaresnsHoM 3 MIla. Onpegenuts Bey
5 ConpoTus/enue nopozs! casury 4 Mlla npu He
BHyTpeHHero TpeHus 30 . OrnpejenuTs C IOMOI
CLieT/IeHue.
6 11306pa3uTh Ha CcTepeorpaMme IIOCKOCTh Tpell
90 wu yrze nagexHus O .
7 JJaTb ompeje/ieHre MIOHATUS «CUJIa CLier

BapunaHT Ned
1 O6pa3el; moposl KyOruueckoi popMbI UMEeT P:
C’KaTUM TIpoZo/bHasi abcosroTHast edopmarust
ITyaccona nopopapl 0,2. Onipesie/IMTe OTHOCUTE!!
2 bynbio3epoM cAiBUHYTa NIpU3Ma OPO/bl CeueH
NoTPeb0BaIOCh MPUIOXKUTH [IJIs e C/IBUTA, eCJT
yaensHoe cueruieHue 1 MlIla, yron BHyTpeHHer
3 OrnipesienuTh OOKOBOE ZlaB/ieHHEe B MacCUBe Ha T
1/M°. Kosddurment IMyaccona 0,2.

4 J1aTb Ha3BaHUe U omnpejesieHre TUHUM 1,2,
YKa3aHHbIX Ha CTepeorpamMmme TPeLMHOBaTOCTH
Y omKcaHue criocoba ux ompe/iesieHusl.

5 M300pa3uTth Ha cTepeorpamMmme IJI0OCKOCTh TPeIl
300 u yrsiom nazgenus 60 .
6 [aTb onpesiesieHUs1 «y/1e/TbHOTO BeCa» U «ILJIOTI




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

7  laTb  aHa/MTUYeCKoe  BbIpaKeHUe
macriopta  INPOYHOCTH,  H300pakeHHOro
PUCYHKe.

BapunaHT Ne5
1 Jatk ornpejeneHvie UHTEHCUBHOCTH TPELJUHOBE
3aBHUCUT CTPYKTYpHOe ocyiabyieHue ropo/,.
2 V306pa3uTh Ha CTepeorpaMMe MI0CKOCTh TPeln
30 u yrsiom nagenus 10
3 OmnpeenuTh MIOTHOCTS NOPOALI (B T/M>), eciu
4 OnpefenuTh OOKOBOE JlaB/ieHHe B MacCHBe TIOP
ITyaccona stux nopop 0,2. IT10THOCTE MOPO/BI
5 JlaTe oripezienieHye yrjia BHYTPEHHETO TPDEHUS T
6 HauepTuTb BO3MOXKHBIE CXeMbI [IPUIOKEHUS CV
VX Ha C/IBUT.
7 OmnpefieMTb CUIY TSDKECTU BepTHUKAJbHOIO
MUPHHOM 50 M B M/I0CKO-HAMNPSHKEHHOM COCTOSTH

BapuaHT Ne6

1 ITnotHOCTL IOpoA, 3 /M3, Ko3hduiuenT Ilyacc
HarpsbkeHue Ha riyouHe maccuBa 200 m.

2 O6pazer] c ceuenre 10x10 cM pa3pyliieH Kacare
OnpefennTh BeTMUKHY MPUIOKEHHOW CUJIBI.

3 Kakasi mopozia umeeT 007bliiee COMPOTHB/IEHNE
MIla: 1) ¢ =30 ,C=0,1 MIla; 2)@=15,C

4 Cpupur obpasija IpOH30IIIe/T [PH BeEPTUKATLHOM
MIla. ¥ros BHyTpeHHero tpeHus nopozsl 30 .




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

TIOPOJBL.
5 M306pa3uth Ha CTepeorpaMme TJI0CKOCTb OTKO
yryioM nazenus 90 .
6 Kakyto maccy rpy3a TpeOyeTcsi TOMeCTUTh Ha Tl
cM, 4T0OBI CO3/1aTh BepTHKaIbHOe AaByeHue 0, ]
7 [laTb onpejiesieHre TIOHATHIO «YUCTBIN CLIBUTY.
Pabota Neq2
BapuaHT Ne1
1 Tlpu HOpManbHOM [faBneHnu 2 Mlla
COIIPOTUBJ/IEHME TIOPO/ibl CABUTY COCTaB/IsI€T
MlIIa. C noMo11pto npefie/ibHOro Kpyra
(Ha pUCyHKe) orpe/iesuThb: a) yroJ
BHYTPEHHEIO TPEeHUsl IOpPOAbI;
yZeJbHOe CLel/IeHVe TIOPO/bl.

2 B Kakux C/y4asix TpellydHa OTpbIBa MpH /iedop!
MOBEPXHOCTH OTKOCA ? [JaTh Cxemy IMOCTPOEHH:S
3 Onucarts: a ) 1Moc/e[0BaTe/TbHOCTD; 0) yC/I0BUS
o0py1eHus B BUJe CABUra CO CKoJioM. [IaThb Cx
4 TToCTpOUTH MAacoOPT MPOYHOCTH MOPOBI, €CITH
orpeziesnsieTcs ypaBHeHueM [r] = (0,37 +0,6),

5 Ilo pe3ysibTaTam cpesa BYX IMPSAMOYTOJ/IbHBIX I1
MPOUYHOCTH MOPOA, MaccuBa (CM. pUCYHOK). O
Jl0J1s1 CAABUTA TIPSIMO - YTOJIbHOW TIPU3MBI TTOPOJ, C
BbIcOTa 1,5 M. [110THOCTB TIOpOZ, 2 2 T/M°.

BapunaHT Ne2




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

1 Ha pucyHKe faH acropT NpOYHOCTU ITOPOJBL.
ITocTpoenueM mnpegenbHOro kpyra Mopa
OIpefie/INTh MaKCHMa/IbHOe KacaTelbHOoe
HarpsbkeHue B TOUKe MacCUBa, I/je HopMaJsib-
HaIpspKeHVe Ha IIOLajIKe CBUra Coc-

2 MIla.

2 B kakux ciyyasx npu jfedopmaliiyd 0TKOca 0TC
oTpbiBa ? [laTh CXemMy IOCTPOEHUs JIMHUU CKOJT
3 YcpeaHUTD yrosl BHYTPEHHEero TpeHUsI II0POJ,.

CaoricTBa Nopog; @ @

- YyrOo/1 BHYTPEHHEr 0
TpeHus, rpag,.

20 30

- TUIOTHOCTb, T/M> 2,0 3,0

4 B TOuKe HalpsyKeHHOr0 MacCHMBa MaKCUMaJIbHQ
3 MIla. [TocTtpoenuem Kpyra Mopa orpezenute
HarpsbKeHus1, JeCTBYIOLIMe Ha TUIOIIa/iKe C YT.

5 OnrcaTh: a) TIOC/IeI0BaTeIbHOCTR; 0) yC/IOBHS;
BH/ie OMO3Hs-c/iBUra. [laTh cxeMy fgedopmMariyu

BapunaHT Ne3
1 Ha pucyHKe [1aH 1acriopT TTIPOYHOCTU MOPO/bI.
ITocTpoenuem rmpezesnsHOro Kpyra Mopa
oTpeZie/IUTh HauOoJIbIIIee TJIaBHOE HarpshKe-
HYe B TOUKe MacCHBa, I/le KacaTe/bHOe Harlpsi-




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

JKeHWe TI0 TUIOIIA/IKe C/IBUTa COCTaBIISIET
MlIla.

2 B Kakux c/iydasix Ha KpyTJIOLUIUHAPUUECKON
TOBEPXHOCTU CKOJIbXKEHHUS OTCYTCTBYET MJI0CKY
? JlaTb CxeMy MOCTPOeHUS IMHUU CKOJIbXKeHUS
C1yyvasi.

3 Onmcars: a) OC/Ie[0BaTebHOCTD; 0) YCI0BUS;
BU/le T/yOMHHOrO 0110/13Hs1 60pTa Kapbepa. JlaT

4 OnpefieTMTh BBICOTY YCTOMUYMBOIO yCTYIIA C YT.
ycToluuBocTH 1,5. Y enbHoe clieryieHue nopo,
BHyTpeHHero TpeHus 30 . [ImoTHOCTE ropog 3

5 OripeJie/TUTh YroJl HAaK/IOHA HaripaB/IeHUsT
KacaTeJbHOTO U HauOOJIBIIIETO I7IaBHOTO
HampsDKEHUsI B TOUKe A JIMHUU CKOJTb)KEHMS.

BapunaHT Ne4

1 Ha pucyHKe fjaH racnopT MpOYHOCTH TTIOPO/bI.
[TocTpoenuem npesesnbHOro Kpyra Mopa oripe-
[leJIATb HaUMeHbI1Iee IJIaBHOe HarpshkeHue B
TOYKe MaCCHBa, I/le HOpMa/IbHO€e HarlpshkeHre
Ha IioLjajKe casura cocrasiisier 3 Mlla.

2 B Kakux c/lydasix TpelllHa OTpbiBa Mpu Aedop!
OpoBk#H ? [laTh CXeMy MOCTPOEHUST JITHUY CKOJT

3 Onucarsk: a) MOC/Iej0BaTe/IbHOCTS ; 0) yc/ioBUs
BUJe ockinu. JlaTh cxemy Aedopmaiivu.




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

4 YcpegHUTD yZe/ibHbIM BeC TOPO/J, B MacCUBe.
Y nenbHbBIM BeC MOpo/j

@ -310*H/™m3
@ -2,5 10* H/™m®
@ - 2,8 10 H/m® _

5 OnpesienmTh OOKOBOE ZIaB/IeHHE B TOUKe A
MaccHBa I1opo/i B 0TKOce (CM. pUCYHOK).
IInotHOCTL opog, 3 T/m>. Kosdduryent
ITyaccona nopog 0,2.

BapuaHT Ne5
1 B Touke MaccuBa mopoj 60pTa Kappbepa Haubon




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

MI1a, HaumeHsbliee 2 MIIa. [TocTpoeHueM Kpyr
BeJIMYMHY HOPMa/IbHOI'O U KacaTe/IbHOr'0 Harps
cABUra. Yroj BHYTPeHHero TpeHus nopos 34 .

2 OOBSICHUTD, TIOYEMY YTOJT eCTeCTBEHHOTO OTKO(
VX BHYTPEHHEr0 TPeHUs.

3 Omnucarts; a) OC/IeI0BaTeTLHOCTD; 0) YC/IOBUS;
BU/le (DUIBTPAI[MOHHOM OTIBIBUHBI (LIUKIUUHOI

4 Onpefie/IMThb BBICOTY YCTYyIIa B IIpeZie/IbHOM COC
Y penvHoe cueruienue riopoz 0,1 MIla. Yrou Br

/M3,

5 OrnpeieniuTh KacatebHOE HarlpsKeHue
B TOUYKe A JIMHUM CKOJIb)KEHUS.
ITnotHOCTH TOpOA 3 T/M>.

BapuaHT Ne6

1 Wcnonw3ys npefenbHbI Kpyr Mopa Ha pu-
CYHKe, OIIpe/le/IUTh y/ie/lbHOe CLiell/IeHne
NIOPO/IbI, €C/IU YTOJ1 BHYTPEHHero TPeHUst

2 OnpefieUTh C IOMOILBI0 PUCYHKA
yT0J1 HAKJIOHa HaubOJIbIIIero TJIaBHOTO
HarpsbKeHusl K TOPU30HTaIU B TOUKe A
JIMHUM CKOJIbXKeHUSI.




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

3 INo pe3ynbTaTam cpe3a AByx 00pasijoB
onpeJieNUThb YroJl BHYTPEHHETO TPeHUs U
CLIeTJIeHre TIOPO/IbI: TepBbIi 0bpa3sel] cpe3aH I
BepPTUKa/IbHOM Harpyske
1 MIla, ropusoHTtanbHOU 1 MIla; BTOpOM —
cooTBeTCcTBeHHO 3 MIla u 2 MIla.

4 TInoTHOCTH Opof 3 T/M. YiensHOe CONpOTHB]
BHyTpeHHero TpeHus 30 . ITopo/ibl CUBHO Tpel
TpeimHamu 15 cM. Onpesie/uTh BBICOTY BepTH]
BbicoToM 300 M.

5 Ormrcars: a) Moc/ie[0BaTe/IbHOCTD; 0) yC/IOBUS;

BHU/le TIOKPOBHOTO 0MoJi3HA. [1aTh cxemy Aedopm:

BapuaHT Ne7

1 OnipefiesiuTh yroyi BHYTPEHHEr0 TPEeHUS
TIOPO/Ibl, UCII0Jb3Y$ NpefieNibHbIM Kpyr Mopa
PUCYHKe. Y leJIbHOe CLel/IeHre TTOPO/bl

2 OnucaTh; a) 10C/Ie[j0BaTeIbHOCTD; 0)
yC/I0BUSI; B) MPUUKHBI ZiehOpMaliii OTKOCOB B ]
caBuroM. [latb cxemy Jedopmariyu.

3 OnpefienuTs npee/bHO-A0IyCTUMYHO BBICOTY |
K03(huIMeHToM 3araca yCTOMUHUBOCTH 2, eCJTU
BHYTPeHHero TpeHus 28 , cLerjieHue Mopoy, B 1

4 OnipefenuTh rpaduyecKUM Crioco60M KUPUHY
BBICOTOU 36 M U C yIJIOM OTKOCa 45 . Y [1eNbHO¢
MIIa. Yron BHyTpeHHero TpeHus 30 . [110THOC
BBITO/THSITh Ha CXeMe MONepeyHoro CeUeHust yC




CTpyKTypHBIH
3/1eMeHT [TnaHupyeMble pe3ysbTaThl 00yUYeHus OrieHOUHBIe CpE

KOMIIeTeHIINH

5 [MocTpouts npeenbHBIA KPyr Mopa /1 TOUKH
ry1aBHOe Harpsbkenue 8 MIla, conportusiieHue cJ

Tpenus mopos 30 .

BapuaHT Ne8
1 Ha pucyHke u300pakeHa JIMHUS
CKOJTbKeHUs1 0TKOCa yCTyra
BbicOoTOU 40 M. OripezieuTh
yIro/l BHYTPEHHero TpeHus U
CLieTJIeHre TI0pOoJ, YCTYIIa, eC/IU UX IVIOTHOCTS |

2 Onmcars; a) TIOC/Ie/[0BaTeIbHOCTD; 0) YC/I0BUS;
BH/Ie OTIOJI3HS U30TPOITHOTO MaccuBa. [IaTh cxe

3 B Touke A mMaccuBa ropoy 6opTa /jeiicTByeT
6okoBoe gasnenue 0,9 MIla. ITnoTHOCTE
3 /m>. OnpesenuTs K03(durpeHT 60K0BOro




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

TIOPO/I.

4 OnpepenuTb KO3(PUIIMEHT 3araca yCTOMUHBOC
M. ([ pacuetoB noctpouts cxemy M 1:1000 1
MOBEPXHOCTb CKOJIbXKEHUS). Y ieJIbHOe CLeTIIek
BHyTpeHHero Tpenus 30 . [TnoTHOCTH mopos 3

5 Onpeznenutb H0KOBOE /iaB/ieHe B MacCHBe 110p

nopoz, 3 T/m3. Koaddunuent ITyaccona 0,2.

BapuaHT Ne9

1 Tlpu cBure o6pasiia MOPO/bI C T/IOIIA/BI0 Ceul
KacareJibHasi Harpy3Ku COCTaBUJIM COOTBETCTBE
CLieryieHye TIOPO/bl, eC/IA YTOJ1 BHYTPEHHETO Tf

2 Onmcars; a) TIOC/Ie/[0BaTebHOCTD; 0) YC/I0BUS;
BH/le KOHTAKTHOI'O OTOJ/I3HS IPU KPyTOM TafleH
Jnedopmaruu.

3 Kakas 13 ZIByX 1Opo/; UMeeT OOJIbliiee COTIPOTH
otkoca 200 M: 1) yzaenpHOe clernieHre o0pasija
30 , MHTEHCUBHOCTb TPELIMHOBATOCTHU 4; 2) Y€
yroJy BHyTpeHHero TpeHusi 30 , UYHTEeHCUBHOCTb

4 PaccuuTath KO3 (PULIMEHT 3araca yCTOMUKBOCT
TIOBEPXHOCTHU CKOJIbKeHus1. BeicoTta oTkoca 10C
1:2000). Y genbHoe cuerienre ropog 0,2 MIla
Y nenbHbIi Bec 30 KH/MS,




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBIEe CpE

5 C 1oMmolI[bI0 TTOCTPOeHus rpapUKOB MacropTa I
Kpyra Mopa ornpe/ieniuTh BeIMUMHY HauOosIbIIer
MacCuBa, I'Zie CONPOTHUBIIEHUEe CABUTY paBHO 2 M
MIla. ¥Yron BHyTpeHHero tpeHus 30 .

BapunaHT Ne10

1 loka3atb, uTO KyCOK moposl Maccoit 300 Kr Oy
COCTOSTHMHU Ha OTKoce 25 . I1no1azab oropsl Ky
rnoBepxHOCTbIO 0TKOCca 0,01 MIla. ¥Yro/ BHYTpE

2 Omnucarts; a) IOC/IeI0BaTeTBHOCTD; 0) YC/IOBUS;
BH/le KOHTAKTHOT'O OTO/I3HSA-BblJjaB/IMBaHus. [1a

3 OnipefienmuThb BBICOTY OTKOCA C yryioM 80 , Haxo
Y penvHoe cueruieHue riopoz B maccuse 0,1 MI
Y nenebHbli Bec 25 kH/Mm3.

4 Y nenbHBIN BeC TIOpPO/] 0TKOCa, M300paXkeH-
Ha pucyHKe, coctassieT 30 KH/m>.
OrnpefenuTh yJenbHOe CLerieHue TTI0Opo/,
BHYTPEHHero TPeHMUs.

5 OnpegenuTs [i/11 TOUKU TOPHOIO MacCUBa yroJl
KOTODOU JiefiCTBYeT KacaTenbHOe HarnpsikeHue 3(
IJIaBHbIe HalpsDKeHMs] B 3TOU TOUKe COOTBETCTBe




CTpyKTypHBIH
3/1eMeHT
KOMIEeTeHL[U1

[Tnanupyemble pe3y/bTaTbl 00yueHust

OLieHOUHBbIe CPE




6) Mopapok npoBeneHUA MPOMEXYTOYHOM aTTecTauuMu, NokasaTesnu

OLEeHUBAHMA:
[IpomexxyTouHasi  aTTecTaljusi 10  AUCHUIIIMHE  «['eoMexaHWMKa»  BK/HOYaeT

TeOpeTUYeCKre BOIIPOCHI, TI03BOJISIIOIIME OIeHUTh YPOBEHb YCBOEHUs OOYUarOI[UMUCS
3HaHUM, W TIPAKTHUeCKHe 3a/laHusl, BBISB/ISION[ME CTeleHb CHOPMHPOBAHHOCTH YMEHUU M
BJIaJIeHUi, TIPOBOAUTCS B (hopMe IK3aMeHa.

3aueT C OLIeHKOM 110 JJaHHOW AUCIUIUIMHE TIPOBOIUTCS B YCTHOM (hopme 110 Gusetam,
Ka)KJbIi M3 KOTOPBIX BK/IOUaeT 3 TeOPeTUUeCKHX BOTpoca.

MokasaTenum n KpuTepmmn OLEeHMBAHUA 3a4eTa C OLLeHKOM:

— Ha OLEHKY «OTAMYHO» — OOyuaromuiicsi Ti0Ka3bIBaeT BBICOKHN ypOBeHb
CcOPMUPOBAaHHOCTH  KOMITETEHLWA, T.e.  CTy[eHT, TIPeACTaB/sieT  BCeCTOPOHHee,
CHUCTeMaTHUeCcKoe 1 T/yboKoe 3HaHWe yueOHO-TTPOrpaMMHOT0 MaTepHasa, yMeHrne cB0OO0OIHO
BBITIO/THATH 3a/laHMs], TIPelyCMOTPeHHbIe TTPOTPaMMOM, YCBOUBIINN OCHOBHYIO Y 3HAKOMBIH C
JIOTIOJTHATE/TbHOM JTUTepaTypoi, peKoMeH/J0BaHHOW Tporpammoi. Kak rpaBu/io, oLieHKa
"OTIMYHO" BBICTAB/ISAETCA CTyZeHTaM, YCBOMBIIMM B3aUMOCBA3b OCHOBHBIX ITOHSITHU
JVCLUIUIMHBI B UX 3HAueHWW [jisi rprobpeTaeMoi TpodecCud, MPOSBUBILIUM TBOPYECKHEe
CMOCOOHOCTM B TOHMMaHWM, W3/I0KEHMM M UCIO0J/Ib30BaHUM  yueOHO-TIpOrpaMMHOI0O
Marepuarna.;

— Ha OLEHKY «XOpolo» — oOyuaroIuiics T[OKa3biBaeT CpeJHUN YPOBEHb
c(OpMUPOBAaHHOCTH KOMITETEHLMM, T.e. CTYZEHT IIpeJCTaB/seT IOJHOe 3HaHWe Yy4eOHO-
MPOTPaMMHOTO MaTepuasa, YCIelIHO BbIMOJHSIOMMI TpPeayCMOTPEHHbIe B TIPOrpaMMe
3aflaHus], YCBOWBIIMN OCHOBHYIO JIUTEPATypPy, DPEeKOMeHAOBaHHYI0 B Tiporpamme. Kak
NpaBW/IO, OLieHKa '"XOpOLIO" BBICTAB/SAETCS CTYZAEHTaM, I0Ka3aBIIMM CHCTeMaTUYeCKUi
XapakTep 3HaHUM MO [JUCLMIVIMHE U CIOCOOHBIM K MX CaMOCTOSITe/IbHOMY TIOTIOJTHEHUIO U
00OHOB/IEHHIO B X0/Ie Jja/bHellell yueOHOM paboThl 1 IpodeCcCOHaTbHOU AesATeTbHOCTY;

— Ha OLIEHKY «Y/IOBJIETBOPUTEIbHO» — 00YUarOIIUIACS TIOKa3bIBAaeT MOPOTOBbIN YPOBEHb
Cc(OpPMHUPOBAHHOCTH KOMITETEHL[UH, T.€. CTYAEHT, TIPe/CTaB/IsieT 3HaHUsI OCHOBHOTO yueOHO-
MPOrpaMMHOTO MaTepuasa B 00beMe, He0OX0UMOM IJis1 IabHeIIel yueObl U TIpe/iCTOSIIei
paboThl MO CIeMaabHOCTH, CIIPAB/SIOLUICSA C BBIMOJHEHWEM 3aJlaHui, MpeyCMOTPEHHBIX
NpOrpaMMOM, 3HAKOMBIM C OCHOBHOM /IMTepaTypOW, PeKOMeHJ0BaHHOM nporpammou. Kak
NpaBWIO, OLleHKAa '"y[OBJIeTBOPUTENBLHO" BBLICTAB/ISIETCS  CTYyJ|eHTaM, JAOMYCTHUBIIAM
MOTPEIIHOCTA B OTBeTe Ha 9K3aMeHe W TIPH BBINOJHEHWM SK3aMeHAlMOHHBIX 3aflaHui, HO
obsiafiaromyM  HeOOXOJVUMBIMU ~ 3HAaHUSIMUA [JIA  UX yCTPaHeHUs TI0J, DPYKOBO/CTBOM
TIpero/iaBare’is;

— Ha OLEHKY «HeyJOBJIeTBOPUTEJIbHO» — pe3yabTaT oOyueHWsi He [JOCTUTHYT,
o0yyJaroIuiicsi He MOXKeT T0Ka3aTh 3HaHWs Ha YPOBHE BOCIIPOM3BeZeHUs] M OObSICHEeHHs
WH(OpMaLMK, He MOXKET TI0Ka3aTh UHTe/IeKTya/IbHble HaBbIKK PeIleHUs TIPOCTHIX 3a7ay, T.e.
y CTyZeHTa, OOHapy>KUBAlOTCS TIPOOenbl B 3HAHUSX OCHOBHOTO YyueOHO-TTPOrpamMMHOTO
Marepuasa, AOCTUTHYTbI TPUHLUMNHATbHbIE OLIMOKA B BBITIOJTHEHWU TPeJYCMOTPEHHBIX
NpOrpaMMOM 3aZlaHNM.

8 YuyebOHO-MeTOAMYEeCcKOe n nH(hopMaLuMOHHOe obecnevyeHme AUCLUNAMI

a) OcHOBHasa nuTepartypa:

1. JemenTneB, A.B. KoHcriekT nekiuii o aucuurinHe «['eoMexaHuka» [DneKTpOHHbBIN
pecypcl: anekTpoHHOe yuebHOe rocobue /i/1si CTy1eHTOB HarpaBsieHust noArotoBku 21.05.04
«['opHoe peno», 21.05.05 «®usnueckre TMpOLIECCHI TOPHOTO WM HedTerasoBoro
nipousBozcTBa» / A.B. lementseB; Ky3I'TY. - Kemeposo, 2016. - 129 c. — Pexxum fgocryna:
https://e.lanbook.com/book/115111 — 3ar. ¢ 3kpaHa.

2. Kasukaes, [I.M., KosbipeB, A.A., Kacnapesia, 3.B., Noduc, M.A. YnpasneHue
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reoMexaHUUeCKUMU TIpOLiecCaMU TIpH pa3pabOTKe MeCTOPOJKAEHWH T0J/Ie3HBIX HCKOTIaeMbIX
[DnekTpoHHbI pecypc]: YueGHoe mocobue. - M.: U3garenbctBo «I'opHast KHura», 2016. -
490 c.: wi. — Pexxum poctyna: https://e.lanbook.com/reader/book/101757/#1 — 3aru. c
JKpaHa.

©0) JonosiHMTesNIbHaA nuTepartypa:
1. JemenTtbeB, A.B. 'eomexaHrKa [D1eKTPOHHBIN pecypc]: 1abopaTopHbIM MPaKTUKYM
JUIS CTY/IEHTOB, OOy4YarolUXCsl 10 HampaB/eHHI0 TOATOTOBKU (crierranbHOCTH) 21.05.04
«I"opHoe peno», crenuanu3aiu 21.05.04-05 «IllaxTHoe M MO/[3eMHOe CTPOUTE/ILCTBO» U
HarpasJ/IeHHI0 MOATOTOBKHM (creranbHOCTH) 21.05.05 «Pusnueckue npoLeccsl TOPHOrO Win
HedTerasoBoro rnpousBo/ictBa» / A.B. [lemeHnTheB - KemepoBo: Ky3['TY, 2015. - 104 c. —
Pexxum foctymna: https://e.lanbook.com/reader/book/69419/#1 — 3arm. ¢ skpaHa.

B )MeTtoguueckye yKa3aHus:

1. 3anagHoB B.FO., KamanoBa E.II. T'eomexaHuka [JeKTpOHHBIM pecypc]
naboparopsblii npakTukyMm / Bagum FOpweBuu 3ansgHoB, Esnena IlerpoBHa Kamarosa ;
®I'BOY BIIO «MarHUTOropCcKuil rocyjapCTBeHHbIM TeXHWUeCKUM yHuBepcuteT um. [.U.
HOCOBa». - JNeKTpoH. TeKcToBble AaH. (861 KbB).-Maruutoropck : ®I'6OY BIIO «MI'TY»,
2016. Pexxum poctyma: http://catalog.inforeg.ru/inet/GetEzineByID/311549 — 3arm. ¢
3KpaHa.

2. KysnenoBa T.C. OcHOBBI reoMmexaHuku. MeToj. yKasaHUsl [0 BBINIOJIHEHUIO
pacueTHO-TpaduuecKoi paboThI 1Mo AUCHUIIIMHAM «['eomMexaHUKa», « OCHOBBI T€OMEXaHUKH».
Marnutoropck: I'OY BITO «MI'TY», 2010. — 29 c.

r )IIporpammHoe obecrieuenrie M VIHTepHET-PeCypChI:
[TporpamMMHOe obecrieueHue:

Hanmenosanue 110 Ne norosopa CpOK JieliCTBUS JIMLIEH3UU
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
[-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
Kaspersky Endpoind Security | 7 3,0 18 o1 21.03.2018 28.01.2020
auisi busHeca-CTaHAapPTHBIN
[-1347-17 ot 20.12.2017 21.03.2018
[1-1481-16 ot 25.11.2016 25.12.2017
7 Zip cBoOOZIHO pacnpocTpaHseMoe | HeccpouHO
VHTepHeT-pecypcChl:
HarmonanbHasi uHGOpMalMOHHO-aHaIMTHUeCKasi cucteMa — Poccuiickuii uHAEKC
Hay4HOro LIATUPOBAHUS (PVHLI) [DneKTpoHHBIN pecypc]. — URL:

https://elibrary.ru/defaultx.asp — 3ars. c sKpaHa.

[TouckoBass cucrema Akazemusi Google (Google Scholar) [OnekTpoHHsiii pecypc]. —
URL.: https://scholar.google.ru/ — 3ars. ¢ sKpaHa.

MogenupoBaHue Jedopmaiidii OOPTOB U YCTYNOB KapbepoB MeTOJOM KOHEUHO-
JUCKPETHbIX 37IeMEHTOB pea30BaHHbIM B KOMITBIOTEPHOW TMporpaMmMe [3D1eKTPOHHBIN
pecypc]. — URL: https://www.youtube.com/watch?v=WtVo1UvI6IE&feature=youtu.be -
3aru. c sKpaHa.

I'eomexaHuKa (paccka3biBaeT npocdeccop Anekcanap bapsix) [D/1eKTpoHHbIM pecypc]. —
URL:https://vandex.ru/video/preview/? =1580964189066&filmId=15884016058561667495
&from=tabbar&p=1&parent-reqid=1580967538436352-868946418045332387300111-vlal-
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3762&text=makapoB+reomexaHuKa — 3arJj. C SKpaHa.

9 MaTtepuanbHo-TexHU4eckoe obecneyeHue gucumnaumHbl (Moayns)

MarepuanbHO-TEXHUUECKOe 00ecrieueHre TUCIUIIMHBI BK/TFOUAeT:

Tun 1 Ha3BaHWe ayJUTOPUU OcHallleHue ay/IMTOPUH
YueOHble ayJUTOPUU [JJIsI MybTUMeUiiHBIE CPEJICTBA XPaHEeHUs, Tlepelaud U
TIPOBE/IEHUST 3aHATUN TIpe/iCTaB/IeHys UHPOPMaI[uu
JIEKLIMOHHOT'O TUTIA
YueGHasi ayquTopus Jjist JIabopaTopHble yCTaHOBKH, U3MepPUTE/IbHbIE TIPUOOPHI
TIPOBe/IeHNs TabopPaTOPHBIX IS BBITIOJTHEHUSI JTab0opaTOPHBIX paboT:

paboT: m1abopaTopusi reOMeXaHUKU | [JMHaMOMETp 5/1eKTPOHHbIH CKATHs

u texHosiorny OI'P ACM-1/4-IMI'4 zio 1 KH;
[Tpubop KoMIMpecCHOHHBIHN 151 UcTbITaHus rpyHTOB TTKT-®;

[pubop s ompefiesieHusi COTIPOTHB/IEHUs1 TPYHTOB casury ['T'TI-
30;

[kad cyummsHbii 1C-0,25-20;

Becb1 mabopatopHble 3nektpoHHele ARC120 Adventure ki
TouHOCTH II

(roc. peectp Ne 18785-00);

Yyebuas ayJJUTOpUS /ISt IIpecc ruppaBmuueckuii [ICY-125

NpOBeeHNs1 J1a6OPaTOPHBIX W3mepuTens BpeMeHM M CKOPOCTH PaclpOCTPaHeHHsl y/IbTpasByKa
IT -2.1;

paboT: 1aGOpPaTOPHsi FEOMEXaHUKH | 0 o op <+

Kammamerp  KM-7  KapMmaHHbBI  K3MepuTe/lb  MarHUTHOM
Y (DU3UKU TOPHBIX TIOPO/] BOCTIPMMMUHBOCTEL

Becs! naboparopusie BK-3000

KJI. TOYHOCTH BbICOKMA 1

(roc. peectp P®ONe 48026-11);

Becel HeaBTOMaTmueckoro gedcteus MII-150 (MII BJA
«I'ynnuBep 06») k1. Tounoctu I1T;

CreHf, A7 MOJle/IMPOBaHMS Ha SKBUBa/JIEHTHBIX MaTepranax;
JlabopaTopwus noJieBas [1J1J1-10;

Makert fij1s1 onpefiesieHus TPELMHOBATOCTH TOPHBIX TTOPO/,.

YuebGHble ayIUTOPUU 151 [ocka, My/IbTHMeIMMHBIN IPOEKTOP, SKpaH
NIpOBe/leHUs] MPaKTUUeCKUX
3aHSITUM, TPYTINOBLIX U
VH/IVBU/ya/IbHbIX KOHCYJ/IbTaL|UM,
TeKyIlero KOHTPOJIs U
TIPOMEXXYTOYHOM aTTecTaluu

[Tomerienus s [TepconanbHble KomnbioTephl ¢ nakerom MS Office,

CaMOCTOSTe/IbHOM paboThI BBIXO/IOM B VIHTepHeT U C 0OCTYIIOM B 3JIEKTPOHHYO

obyuaronmxcs MH(OPMaIMOHHO-00pa30BaTebHYI0 Cpesy
YHUBEpPCUTeTa

[TomerrieHue [0 XpaHeHUs U Cresutaxku, ceibl i XpaHeHUsT y4eOHOTO

Npo(UIaKTUYEeCKOro obopyoBaHus

o0cy>kKrBaHUs1 yueOHOTr0o VHCTpyMeHTS!I /151 peMOHTa 1abopaTOpHOro

obopyjoBaHUst obopyoBaHUst
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