MUHUCTEPCTBO OBPA3OBAHMSA U HAYKH POCCUMCKOM ®EJIEPALIMHA
DenepaibHOE rOCyIapCTBEHHOE OFOIPKETHOE 00pa30BaTENIbHOE YUPEIKACHHE

BBICLIETO o6pa303aﬂmr

«MarHuToropckuii rocyJapCTBEHHbIN TexHUueckuil yuusepcuter uM. I .M. Hocosa»

PABOYAS I[TPOI'PAMMA JINCHUITVIMHBI (MOAYJISA)

HUncrutyT
Kadenpa
Kypc

T'EOMEXAHUKA

CrniennanbHOCTD
21.05.04 I'opnoe neno

Crienpanusanusi
OboralieHue MmoJIe3HbIX HCKOTTAEMbIX
VpoBeHb BbICIIEr0 00pa3oBaHHs — CHELHAIUTET

®dopma obyuenust
3aouHas

I'opHoro nena u Tpancnopra
PaspaboTku MecTOpOoXkKaAeHH I MOJE3HBIX HCKOMAEMbIX
v

Marnuroropck
2017 r.



Pabouast mporpamma cocrasiena Ha ocHoBe @I'OC BO no cnenumansHocTr 21.05.04 T'op-
HOE JIeNI0, YTBEPKIeHHOro MUHHCTEpCTBOM 0Opa3oBaHus U Hayku Poccuiickoii ®enepanyu ot
17.10.2016 r. Ne 1298.

Pabouast mporpamma paccMOTpeHa U oj00peHa Ha 3acemaHuyu Kadenpel pa3paboTku me-
CTOPOKICHHIT MOJIe3HbIX HCKomaeMbix «02» centsiopst 2017 r., mpoTokos /Ne

3aB. xadenpoi / C.E. T'aBpuiues /

Pabouast mporpamma onoOpeHa METOAMYECKOW KOMHCCHEH HHCT TOPHOTO Jena |
Tpancnopra «19» centsiopst 2017 r., mpotokon Ne 1..

Ilpencenarenn .E. I'aBpues /

Pabouast nporpaMma cocTaiieHa: noueHT kadenpst PMIIH, k.T.H., TOLEHT

’/f/ / B.YO. 3ansimHoB /

Peuensenr: 3asenyrouiuii tadoparopunt OO0 «Ypanl eollpoext»

/ Ap.A. 3yOxoB/



JIucT perucTpanyu H3MeHeHHI ¥ 10N0JIHeHUH

TJIMHBI

Jarta, TToanuce
Ne | Pazpen Kpatkoe conepxanue Ne mporokona | 3aB. kadenpoit
/| PITJ HU3MEHEHHUs/ IOTIOTHEHHST 3acenaHust
kadenpel / /
anu3ays y4eOHO-METOMYECKOTO U
1. Ne 8 ﬁll-lc(ll;}(l)pMaHEOHgom OGGCHCH:HI/ISI TMCLIU- Dpororonhe2
ot 18.09.18
TIJIMHBI
1 /]
. AxTyanuzanusi y4eOHO-METOMYECKOrO U Tiporason i
1 No 8 MH(POPMALOHHOTO 00eCTIeUeH sl JIUCIIH- o1 11.10.19




1 Ilesin ocBOEHMSI AUCHMILJIMHBI

[ensiMu OCBOGHUSI TUCHUIUIMHBI (MOAYIs) «I eoMeXaHUKay SIBISIFOTCS:

- TIOJArOTOBKAa CTYACHTOB YMEHHIO TIPOTHO3MPOBATh JedOopMalid MaccuBa H
MCIOJIb30BAHUIO NHKEHEPHBIX METOJIOB YIIPABICHUS TOPHBIM J1aBIICHUEM.

- pa3BUTHE Yy CTYJACHTOB JIMYHOCTHBIX KauecTB, a Takke (HopMHpOBaHHE
NpoeCCHOHAIBHBIX ~KOMIIETCHIIMH B COOTBETCTBUU C TpedoBanusmu OI'OC BO mo
cnenuansHoct 21.05.04 I'opHoe neno.

2 MecTo TUCHUILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON NMPOrpaMMbl NOATOTOBKH
crenraanucTa

HucuummuHa «['eoMexaHukay BXOAUT B 0a30ByH YacTh Onoka 1 oOpaszoBarenbHON
IIPOrPaMMBI.

Jlnist u3ydeHus JUCUUIUIMHBI HEOOXO0IMMBI 3HAaHUS (YMEHUS, BIaIeHus ), COOPMHUPOBAHHBIC
B PE3yJIbTaTEC U3yYCHUS TAKUX JUCLMILIMH Kak «MareMatuka», «@usuka», «I'eonorus»,
«CompoTuBiieHHEe MaTepraioBy, «OTKpbITas pazpadoTka MITN».

3HaHus (yMeHMs, BJAJ€HUs), NOJYUYECHHBbIE NPU HW3YYEHUHM ITAHHOM AMCHUILUIUHBI OyIyT
HEOOXOIUMBbl TIPU OCBOEHUU JAUCHUIUIMH: «lllaHupoBaHME OTKPBITHIX TOPHBIX padoT»,
«[IpoexTupoBaHuE KapbepOB».

3 Komnerenunu o0y4aromerocsi, GopmupyemMbie B pe3y/jibTaTe 0CBOCHHUSA
AUCHMIUIMHBI M MJIAHHPYeMble pPe3yJibTaThl 00y4eHu sl
B pesynbpraTe ocBoeHus AUCHUILIMHBI «['eoMexaHunkay oOydarouiuiicss qojikeH o0JanaTh
CICAYIOIUMHU KOMIICTCHIUAMM:

CTpyKTYpHBIN JIEMEHT

[Tnanupyemble pe3yibTaThl 00ydeH s
KOMITETEH K 194 pesy. y4

OIIK-9

BIIaJICHUEM METOJAMU aHAJIN3a, 3HAHUEM 3aKOHOMEPHOCTEN MTOBEACHUS U YIIPABJICHUS
CBOMCTBaMM FOPHBIX OPOJI M COCTOSTHUEM MAaccHBa B MPOIECCaxX J0OBIYH U MepepadoTKU
TBEP/BIX MOJIE3HBIX UCKOMAEMBIX, a TAKXKE IIPU CTPOUTEIIBCTBE U DKCIUTyaTallUU MTOA3EMHBIX
COOPYKEHHI

3HaThb - (hu3MKO-MeXaHMUYECKUE CBOMCTBA M KJIAaCCU(PHUKAIIMH TOPHBIX TIOPOJ]
Y XapaKTEePUCTUKH MTOPOJHBIX MAaCCUBOB

- METO/bI UCIIBITAHUI TOPHBIX OPOJ U CTPOUTEIBHBIX MaTepHUajIoB

- OCHOBHBIE 3aKOHOMEPHOCTH pa3BUTHs JAedopmanuii OTKOCOB
OTKPBITHIX BBIPA0OOTOK

YMers: - cnonp30BaTh CIpaBOYHYIO JIMTEPATYPY AJI ONIPEACIICHHUS
CBOMCTB T'OPHBIX MOPOJ U YCTOHYMBBIX APaMETPOB BBIPAOOTOK

- IPOBOJUTH UCTIBITAHUS TOPHBIX TIOPOJT U CTPOUTEIBHBIX
MaTepHalioB MPH UCCIIEAOBAHUH UX (PU3MKO-MEXaHMUECKUX CBOWCTB,
000CHOBBIBaTh MapaMeTpPbl YCTOMUUBBIX BHIPAOOTOK

- QHAJIM3UPOBATh MHXEHEPHO-TEOJIOTHUECKUE YCIOBHS pa3paboTKU
MECTOPOXKAEHHH, 000CHOBBIBATH TAPaMETPhl YCTONUNBBIX OTKOCOB
OOpTOB U YCTYIIOB KapbepoB, ONPEAEIATH 3a11ac yCTOWYMBOCTH
OTKOCOB OTKPBITBIX TOPHBIX BHIPAOOTOK M OTBAJIOB

Brnanets: - COBPEMEHHBIMH METOJaMU UCCIIET0BaHMs (PU3UKO-MEXaHUUECKUX
CBOWCTB TOPHBIX TIOPOJI M CTPOUTEILHBIX MAaTEPHAJIOB,;

- TEOMEXaHMUECKUMH METOJaMi 000CHOBaHMS BBICOTHI U yTjia
OTKOCOB,;

- COBPEMEHHBIMHU METOAAMHU OLIEHKU YCTOWYMBOCTH OTKOCOB
YCTYIOB M OOPTOB Kapbepos,




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISICT 4 3a4€THBIX enuHull, 144 akaj. 4acoB, B TOM YHCIIEC:

— KOHTaKTHas pabora — 8,7 akaj. 4acos;

— ayaMTopHas — 8 akaJ. 4acos;

— BHeayautopHas — 0,7 akaz. 9acoB
— camocrosTenbHas padora — 131,4 akan. 4acos;
- MOATOTOBKA K 3a4ery - 3,9
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1. Pa3ngen Beenenue.
OIIK-9 -
1.1. lenwn u 3aga9u AUCIUTUINHBI, CBSI3b CO 4 0.25 4 3VE"
CMEXXHBIMU TUCIHHUITIIMHAMU ! YB,
1.2. CoBpeMeHHBIE TEHICHIIUU Pa3BUTH 4 0.25 4 OIIK-9 -
reoMeXaHuKu ' 3VB,
Wroru no pazneny 0,5 8
2. 'opHoe naBieHue
ITonroroska k TectupoBanu OIIK-9 -
2.1 OcHOBHBIE TTIOHATHUSI 4 0,25 4 A CCTHPO c .
TECTUPOBAHUIO 3VB,
ITonroroBska k TectupoBanne OIIK-9 -
2.2 ®opMBbI IPOSIBIICHUS 4 0,5 4 . p :
TECTUPOBAHUIO 3YB;
Uroru no pazneny 0,25 0,5 8




3. CBoiicTBa 1opona

o ITonroroBka k TecTupoBanue OIIK-9 -
3.1 dusnyeckue 1 MeXaHHYECKHAE CBOMCTBA 0,25 4 i
TECTUPOBAHUIO 3YB;
3.2 Metopb! OlpeieIeHHs] MEXaHUYECKUX 111 4 IMogroroska k. |TectupoBanue |OIIK-9 -
CBOMCTB TECTUPOBAHUIO 3VYB;
[ToaroroBka k TectupoBanue  |OIIK-9 -
3.3 ITacopT MpOYHOCTH 1/11 4 . p :
TECTUPOBAHUIO 3YB;
ITonroroBka k TecTupoBanue OIIK-9 -
3.4 IIpoyHOCTH IOPOJ B MacCHBE 4 :
TECTUPOBAHUIO 3YB;
Wroru no pazneny 0,25 | 221 16
4. leopMaIimoHHbIE CBOWCTBA
. IMonroroBka k. |TectupoBanue |OIIK-9 -
4.1 Yupyrue cBoHCTBa 0,5 4 A p :
TECTUPOBAHUIO 3YB;
[MoarotoBka k. |Tecrupoanue |OIIK-9 -
4.2 IInacTudyecKkre XapaKTEPUCTUKU 0,5 4 a1 p :
TECTUPOBAHUIO 3YB;
. ITogroroBka k | TectupoBanue |OIIK-9 -
4.3 Peanoruueckue cBoicTBa 4 :
TECTUPOBAHUIO 3YB;
o TTonrorosxka x TectupoBanue OIIK-9 -
4.4 KoMmnpeccuoHHbIE CBOMCTBA 4 :
TECTUPOBAHUIO 3YB;
Hroru no pazneny 1 16
5. HampsbkeHHOE COCTOsSIHME MacCHBa
5.1 HanpsikeHHOE COCTOSIHUE HETPOHYTOTO 4 [Toxroroska k TectupoBanue  |OIIK-9 -
MaccHBa TECTUPOBAHUIO 3YB;
5.2 HanpsikeHHOE COCTOSTHIE HAaKJIIOHHON 4 ITogroroBka k | TectupoBanne |OIIK-9 -
TUTONIAJIKK B HETPOHYTOM MacCHBE TECTUPOBAHUIO 3YB;
. IMonroroBka k. |TectupoBanue |OIIK-9 -
5.3 Kpyr Mopa. CoiictBa Kpyra Mopa. 4 . p :
TECTUPOBAHUIO 3YB;
5.4 HanpsikeHHOE COCTOSTHUE TPUOTKOCHOTO 4 OIIK-9 -
MaccuBa 3YB,
5.5 HanpsikeHHOE COCTOSIHME HAKJIIOHHOM 4 OIIK-9 -
TUTONIAJIKK B MPUOTKOCHOM MAacCHBe 3YB,;
Wroru no pazneny 20




IlonroroBka k | TectupoBanue
6. Haubonee BeposiTHast TUHUS CKOJIBKECHHUS
TECTHUPOBAHUIO
6.1 BeicoTa BepTHKaILHOTO OOHAKEHUS 025 | 025 4 IMogroroBka k. |TectupoBanue |OIIK-9 -
nopoj (HBJIC) ' ' TECTUPOBAHUIO 3VB,;
6.2 OcHoBHbIe nojoxenus nocrpoerust HBJIC 0,25 0,25 4 Iloaroroska K Tectnposatine OH_K_Q )
TECTUPOBAHUIO 3YB;
6.3 BapuanTsl nocrpoenust HBJIC SyrBI.K_g )
Wroru no pazgeny 0,5 0,5 8
7. YCTONYMBOCTh OTKOCOB
7.1 Cuiibl, IEUCTBYIOIINE HA IOBEPXHOCTH 025 4 IMonroroBka k  |TectupoBanue |OIIK-9 -
CKOJIbJKEHUS ' TECTUPOBAHUIO 3YB;
ITonroroska k TecTtupoBanue OIIK-9 -
7.2 YcnoBue NMpeaeabHoro paBHOBECHS TOPOJ 4 :
TECTUPOBAHUIO 3YB;
. [TonroroBka k I1K-9 -
7.3 KoadurueHr 3amaca ycTOMUINBOCTH 0,25 4 OAroToBKa Tecruposarme 1O : 9
TECTHUPOBAHUIO 3YB,;
Hroru no pazneny 0,5 12
8. MeTo/bI pacuera yCTOWIMBOCTH OTKOCOB
8.1 Tpaduk ducerio 4 TTonrorosxka x TectupoBanue OHK-9 -
TECTUPOBAHUIO 3YB,;
IMogroroBka k| TectupoBanme  |OIIK-9 -
8.2 Meron anreOpanyeckoro CIOKEHUs CUI 4 )
TECTHPOBAHUIO 3YB,;
o TTonrorosxka x TectupoBanue OIIK-9 -
8.3 MeTo/1 KacaTeJIbHBIX HAaPsHKEHUN 4 :
TECTHPOBAHUIO 3YB,;
8.4 YcpenHeHne MEXaHUYECKUX CBOMCTB 4 IMoaroroBka k. |TectupoBanue  |OIIK-9 -
MaccuBa TECTUPOBAHUIO 3YB,;
Wroru no pazneny 20
9. YcroiftunBOCTh MOPOA U MTapaMeTphl OTKOCOB
9.1 Knaccudukanus nopoj no yCTOiuMBOCTH 4 lomrotoBka k ' TecTupoBanue OHK-9 i
TECTHPOBAHUIO 3YB,;
" ITonroroBska k TectupoBanue OIIK-9 -
9.2 YcToitunBele MapaMeTpsl OTKOCOB 4 :
TECTUPOBAHUIO 3YB,;




Wroru mo pazneny 8

10. ®akTophl, BIUSIONINE HA YCTOWUYUBOCTh
OOpPTOB KaphepoB
10.1 UnxkeHepHO-TeoNOTHIeCKUE (PaKTOPHI 4 1 4 SyrBI.K_g )
10.2 I'uaporeosioruveckue hakTopbl 4 1 4 303111_31.1(_9 )
10.3 ®usuko-reorpaduyeckue GaKTopbl 4 4 30;1}.1(_9 )
10.4 T'opHO-TeXHUYECKUE PAKTOPHI 4 34 ;)yrBI.K_g )
Wroru no pazneny 2 15,4
Hroro no nucuunivae 4 4 421 - 131,4 Hoaroroska k 3ader ¢ om.

3auerty

Y'Y - 3anamus nposoosmca 6 unmepaxmusnvix popmax (m.e. uz 4 uacoe 1abopamopuux 3aHAMULL 2 YaACA NPOBOOAMCA C UCNONb30BAHUEM
UHMEPAKMUBHBIX MEMOO08)




5 O6pa3oBaTesibHbIe H MHPOPMAIMOHHBIE TEXHOJIOTHH

Jns  peanmu3zanud  MPEeIyCMOTPEHHBIX BHJIOB y4eOHOHl paboThl B  KauecTBe
00pa30BaTeNbHbIX  TEXHOJOTMH B  IpenojaBaHUM  JUCLUMIUIMHBL  «l'eomexaHuka»
WCIIOJIB3YIOTCS TPAAUIIMOHHAS U MOJIYJIBHO - KOMIIETEHTHOCTHAsI TEXHOJIOTHUH.

[lepenaya HEOOXOJMMBIX TEOPETHYECKHX 3HAHWM © (HOPMUPOBAHHE OCHOBHBIX
IpPEAOCTaBIeHUd 1O  Kypcy  «l'eoMexaHuMKa»  NPOUCXOJUT C  HCHOJIb30BaHUEM
MYJIbTUMEIUIHHOTO 000pyI0BAHUS.

Jlexnuu poxoAsaT B TpaauIMOHHOW (hopme, B hopme JeKiui-undopmaus, JIeKIui-
KOH(EepeHINH, JEeKIUH-KOHCYIbTalii U MPOOJIEMHBIX JIeKIHUH. TeopeTuueckuil MaTtepual
U3NIOKEHHBIM W OOBSCHEHHBIH CTyAGHTaM Ha JIEKUUAX-UHPOpMALUAX, IOAJIEKUT
CaMOCTOSITEIBHOMY  OCMBICIIEHMIO M 3anoMuHaHuio. COBOKYNHOCTb JIOKJIAJOB  IIO
MpeBapUTEIbHO IOATOTOBICHHOW MpoOJieMaTHKE CAETaHHBIX Ha JEKUUU-KOH(PEpEeHUIUU
o0OecreurnBaeT BCECTOPOHHEE OCBEIICHHE MPOOJEMbI 3a CYET JOMOJHEHUS U YTOUYHEHUS
mpenojaBaTesieM, a Tak)Ke IMOJBEIECHHEM HWTOTOB B KOHIIE JIEKUUU ¢ (POpMyIHpOBAHUEM
OCHOBHBIX BbIBOJIOB. TeopeTHnueckuii MaTepHrai Ha MPOOIEMHBIX JICKIUAX SBISIETCS Pe3yIbTaTOM
YCBOEHHS MOJTyY€HHON MH(POPMAIIUH TOCPEACTBOM IIOCTAHOBKH MPOOIEMHOTO BOIPOCA U MOKMCKA
nyreid ero pemenus. Ha Jnexuusx — KOHCYJIbTAUMSIX M3JI0KEHUE HOBOTO MarepHualia
CONPOBOXAAETCS HIOCTAHOBKOM BOIPOCOB U AUCKYCCUEHN B TOMCKAX OTBETOB HA 3TU BOIPOCHI.

CamocTosTenbHas paboTa CTUMYJIUPYET CTYAEHTOB B IPOLIECCE MOATOTOBKU JTOMAIIHUX
3a/laHUi, U JOKJIAI0B JUIsl IPAKTUYECKUX 3aHATUM, IIPU NOJATOTOBKE K UTOIOBOM aTTECTAllUU.

6 YueOHo-MeTOMYECKOE OOecieueHHEe CAMOCTOSATEILHOI PadoThI CTY/IEHTOB

Ilepeyennb TeM A1 MOATOTOBKH K CEMUHAPCKHUM 3aHATUAM:
. HampsikeHHOE COCTOsSIHHE HETPOHYTOIO MacCUBA:
. HanpsixeHHOE COCTOSIHME HAKJIOHHOW TUIOIIAJKH B HETPOHYTOM MacCCHUBE;
. HanpsxeHHOE COCTOsSIHME IPUOTKOCHOTO MacCUBa;
. HanpsikeHHOE COCTOsIHME HAKIIOHHOM IIJIOIIAJKHA B IPUOTKOCHOM MAacCHUBE;
. BapunanTts! noctpoenus HBJIC;
. Knnaccuduxkanus nopoa no ycroiiunBocTy;
. YCTONYMBBIE IAPAMETPBI OTKOCOB;
. ®aKTOpPHI, BIUSIONINE HA YCTOMYMBOCTh OOPTOB KaphePOB.

03O0 Nk WN K

Ilepeuenv mem u 3a0anuit 011 NOO20MOBKU K IK3AMEHY:

. 'opHoe nasnenue.

. Mexanunueckue cBoiictBa mopo. CrocoObl UX ONpEIeICHHUS.

. IToHsTHE 00 yIeNbHOM CLEIICHUH U METOJIaX €ro ONpeeNCHHS.

. YpaBuenue Kynona u ero rpaduueckas uHTEpIpeTamms.

. ITacnopT npoYHOCTH FOPHBIX MOPOJ.

. [Ipo4HOCTBH IOPOJ B MacCHUBE.

. OCHOBHBIE MTapaMeTpbl CUCTEM TPELMH TOPHOT0 MACCUBA U CIIOCO0 MX OIpeJIeIeHus.

. Yrpyrue cBOMCTBa MOPO/I.

. Komnpeccnonnsle cBolicTBa NOPOI.

10. O6beMHOE HAPSHKEHHOE COCTOSTHUE HETPOHYTOIO MacCHBA.

11. Omnpenenenue HaANpaBlIEeHUN W BEIWYMH HANPSDKEHUH, JCUCTBYIONIMX Ha HAKIOHHOW
IUIONIA/IKE B TOUKE MAaCCUBA.

12. CpoiictBa kpyra Mopa.

13. OmnpeneneHne KacaTelbHOTO W HOPMAJIBHOTO HANMPSHKCHWH HAKJIOHHOHW IIIOMIAJKU B
3a/laHHOM TOYKE MacCUBa ¢ TIOMOIIbIO Kpyra Mopa.

14. Tloctpoenue mnpenenbHOr0o Kpyra Mopa sl 3aJaHHOH TOYKH MacCHBa TPH HM3BECTHBIX
(U3UKO-MEXaHNYECKUX CBOMCTBAX MOPO/I.

O©OooONO UL, WN B



15
16
17
18

19
20

21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.

. HanpaBneHnus HauOoOJbIINX TJIABHBIX HANpsHKEHUH B MPUOOPTOBOM MAcCHBE M HX pPOJIb B
OTIpe/IeIeHUH HallpaBlIeHU Aedopmaruii casura.
. CymHoCTh U coco0b! ONpeAeIeHNs BBICOTH BEPTUKAILHOIO OOHAXKEHUS IOPOJ U 00JacTu
pacTATHBAIONIUX HANPSKEHUH B TPHOOPTOBOM MaCCHBE.
. TeopeTndeckue MoyI0KeHMs, UCII0JIb3yEMbIE IPU OCTPOCHUN Haubosiee BEPOSTHON JIMHUU
CKOJIbJKEHUS B OTKOCAX.
. I'papuueckuii cnocod ornpeneneHus MUpPHUHbI IUIOMAAKI IPU3MbI CKOJIbXKEHUS.
. IlocTpoenue Hanbosee BEPOSTHON TMHIH CKOJIbKEHUS. BapuaHThl TOCTPOCHUSI.
. Onpenenenne MeXxaHMYECKHX CBOMCTB IIOPOJ IPHUOTKOCHOIO MAacCHBa IO M3BECTHOMY
I10JIO’KEHHUIO ITOBEPXHOCTU CKOJIBKEHUS.
ITocTpoeHne MI0CKON OBEPXHOCTH CKOJIBKECHHSI BEPTUKAJIBHBIX OTKOCOB.
Cupl, 1eMCTBYIOLINE HA TIOBEPXHOCTU CKOJIbKEHUS.
VYcioBue npeaesbHOro paBHOBECUS TIOPOL.
[TonsiTHe 0 KO3 duIHeHTe 3anaca yCTOWIMBOCTH, €0 HOPMaTHBHBIC 3HAUCHHS.
[TonsTue 0 ko3¢ puIKeHTe 3anaca yCTOWYMBOCTH U METO/IaX €ro pacyera.
Omnpenenenne BHICOThI BEPTUKAIBLHOIO OTKOCA € 33JJaHHBIM 3a11aCOM YCTOMUMBOCTH.
Meton ®uceHKO onpeneneHus yrila Wik BBICOTHI OTKOCA € 3alaHHON YCTOMYMBOCTBIO.
XapakxTep 3aBUCUMOCTH MEK/y BBICOTOM U yIJIOM OTKOCA.
Pacuet ko3¢ ¢punmenra 3anaca ycTo4MBOCTH METOJIOM aJIre€0panyecKoro CI0KEHHs CUIL.
Pacuer koa(unmenTa 3anaca yCTOWYUBOCTH METOJIOM KacaTelIbHBIX HANPSHKEHUH
VYcpeanenue GpU3NKO-MeXaHUUECKUX CBOMCTB IOPOJI.

3ajaHus AJ151 CAMOCTOATEIbHOM padoThI

Bapuantsl padorsr Ne 1

Howmep

Bonpocs
BApUAHTA

1 Onpenenuts Ko3pPUIHEHT OOKOBOTO pacropa Nopobl, €CIH B TOUKE
HETPOHYTOI'0 MaccuBa BepTuKaibHOE Hanpsbkenue 20 MIla, ropusonTansHoOe
5 Ml]a.

2 OnpenenuTh yAEIbHBIN Bec MOpoabl 00pasia KyOudeckoil (popmbl ¢ pazMepamu
5x5x5 cm. Macca o6pasua 0,375 Kr.

3 Cpe3 06pasiia MopoIbl ¢ MOMEPedHBIM CeUeHHEM TIOMAbIo 25 cM?
IIPOU30LIEI OT MIPHJIOKEHHOH KacarenpHoi cuisl 112500 H. Onpenennts
BEJIMYMHY YAEJIBbHOTO CLEMJIEHUS (IPU YUCTOM CIBUTE).

4 ConpoTuBiieHHE CABUTY NTOpoAbI cocTaniseT 5 MIla npu HopmanbHOM
nasieanu 6 Mlla. Y nenpHoe cuemienue nopoast 2 MIla. Onpenenutsb
rpaduuecKu (¢ HOMOIIBIO acopTa MPOYHOCTH) YTOJI BHYTPEHHETO TPEHUSI.

5 1o Tomy e macrnopTy NPOYHOCTH (ITYHKT 4) ONPEeIUTh HAIPSKEHUE TPEHUs
IIpy HOpMaiibHOM JaBieHuu 4 Mlla.

6 N300pa3uth Ha cTepeorpaMmme MiI0CKOCTh TPEUIUHBI C a3UMYTOM MPOCTHPAHUS
140° u yrmom nmagenus 30°.

7 11 KakoM LIEJH UCIIOJIb3YETCsl CTEPEOrpaMMa TPEIIMHOBATOCTH ?

10




1 OnpenenuTh BepTUKAIbHOE aBJIeHNE B MaccuBe Ha Tiyoune 200 M.
[InoTHOCTH MOpOA 2,5 /M.
2 Yem oTiinyaeTcs yAEIbHBIN BEC TOPOABI OT €€ INIOTHOCTH ?

3 Hazsarb Bua nedopmaiuu u 1ath ee
OTIpe/ieNICHUE 10 CXEeME TPUIIOKEHUS
MpeACIbHON HAarpy3KH (CM. pUCYHOK).

4 JlaTh onpeesieHHe CONPOTUBIICHHS CABUTY M BEJTMYHHBI YICTBHOTO CICTIIICHUS.

5 N300pa3uTth Ha CTepeorpaMmMe MIOCKOCTh TPEUIUHBI C a3UMYTOM JIMHUU
npoctupanust 10° u yrinom nagenus 70°.

6 Jli1 Kako eI UCIONIb3YEeTCsl IMarpaMma TpeumHoBaToCcTH ? OCHOBHbIE
rapameTpbl JUarpaMmal.

7 Kak onpenenuTs yedbHOE CIIEIJIEHUE TOPO1 B MAaCCUBE ?

1 JlaTb NOHATHE O CTPYKTYPHOM OJIOKE MAacCUBA, OT YEr0 3aBUCST €ro pa3Mepsl ?

2 Kak 3aMepuTh a3UMYT JIMHUM IPOCTUPAHUS IUIOCKOCTU TPEIIMHBI 7

3 Yaensnoe cuemienue nopos 1 MIla. Kakyto kacatenbHyo crily Haj0
MIPUJIOKUTD K 00pasily ¢ KBaJpaTHBIM CEYEHHUEM 5X5 CM MPHU YUCTOM CABUTE ?

4 OOpa3zer ¢ KBaJpaTHBIM CEYEHUEM 5X5 CM cpe3aH MpU HOPMAIbHOM
HanpsbkeHuu 5 Mlla u kacatenbHom 3 MIla. Onpeaenuts BeJIMUNUHB
MIPUJIOKEHHBIX CUII

5 Conpotusnenue nopoast casury 4 Mlla npu HopmansHOM naBnenun 5 Mlla.
VYron BHyTperHero tpenus 30°. OnpeaenuTs ¢ HOMOLIBIO ACOpTa MPOYHOCTH
YACIBHOE CLEIICHNUE.

6 N300pa3uth Ha cTepeorpaMMe MIOCKOCTh TPELIUHBI C A3UMYTOM JIMHUU
npoctupanus 90° u yrie nagerus 0°.

7 laTh onpeeNeHne NOHATHS «CHJIA CLICTUICHUS».

Howmep
BapHUaHTa

Bonpocs

1 O6pazen; nopos! Kyouueckoil popmel umeeT pazmepsl 5x5x5 cm. [Ipu
OJTHOOCHOM CXaTHUHU NpoJ10JibHas abcotoTHas Aedopmarus coctaBuia 0,5 M.
Koaddumment [yaccona noposet 0,2. OnpenennTs OTHOCUTETHHYIO
MOTIEPEYHYIO ehopMaIiuio.

2 bynbno3epom caBuHYTa pu3Ma noposl cedenneM 1x1x1 m. Kakyro cunmy
n0Tpe6oBANOCh TIPHIIOKUTS JUIs €€ CBUIa, €CIM yaebHbIH Bec mopoa 2-10%
H/M®, ynensnoe cuennenue 1 MIla, yron BHyTpenHero Tperus 30° ?

3 Onpenenuth 60KOBOE AaBieHUE B MaccuBe Ha rimyoune 300 m. [InoTHOCTH
nopox 3 T/m°. Kosdpumment Iyaccona 0,2.

4 Jlatb Ha3BaHME U ONpenesieHrne TMHuM 1,2,
yKa3aHHBIX Ha CTepeorpaMme TPEeInHOBATOCTH
U omucaHue crnocoba ux ompe/esieHusl.

5 N300pa3uth Ha cTepeorpaMMe MIOCKOCTh TPEIUHBI B a3UMYTOM JIMHUH
npoctupanus 300° u yriiom nagenus 60°.
6 JlaTp onpeneneHus «yAelbHOro Becay U «INIOTHOCTUY» MOPO/I.

7 JlaTh aHAIUTUUYECKOE BBIpaKEHUE
MacropTa MPOYHOCTH, H300paKEHHOTO
Ha PHUCYHKE.




1 ath onpeneneHne MHTEHCHBHOCTH TPEUTMHOBATOCTH, HA3BaTh (pakTopa, OT
KOTOPBIX 3aBUCUT CTPYKTYPHOE OciablieHre OPO/I.

2 N300pa3uTh HA CTEpPEOTpaMME TIOCKOCTh TPEIIUHBI ¢ a3UMYTOM JIMHHH
npoctupanus 30° u yriaom nagenus 10°

3 OnpeienuTh MIOTHOCTH TIOPOJIBI (B T/MY), €CIM ee yaenbHbIi Bec 29430 HoMe,

4 OnpenenuTh OOKOBOE JIaBJICHUE B MaccHBE Topo Ha riayouHe 100 m.
Koadunuenta [yaccona stux nopox 0,2. IInoTHOCTB TOpOAB 3 T/M°,

5 Jlatb onpeiesieHre yriia BHYTPEHHETO TPEHUS TOPO/IbI.

6 HauepTuTh BO3MOXKHBIE CXEMBI IPUIIOKEHUS CHJT K 00pa3iliaM MopoJibl Npu
UCIBITAHUU UX HA CJIBUT.

7 OnpenenuTh CUIy TSHKECTH BEPTHKATBHOTO TOPOIHOTO O10Ka BBICOTON 100 M,
IMMPHHOI 50 M B IIIOCKO-HANPSKEHHOM COCTOSIHUH. [110THOCTB Topox 3 T/M°.

1 ITnotHOCTH TIOpOA 3 T/M°, KOddpumuent ITyaccona 0,2. OnpeaenuTs
TOPU30HTANIbHOE HaIpshKeHUe Ha riayouHe maccuBa 200 M.

2 Oopaser ¢ ceuenue 10x10 cM paspyiien kacatenbHoM Harpy3koi 0,5 MI1a.
Onpenenutb BETUUUHY MPUITOKEHHON CHIIBI.

3 Kakas mopona umeet 00Jibiiee CONMPOTUBIEHNE CABUTY ITPH HOPMAJLHOM
nasnenuu 5 MlIla: 1) @ = 30°, C=0,1 Mlla; 2) ¢ =15°, C=0,2 MIla.

4 Cnsur obpasma mpou3oIel pu BepTukaabHoM jaaBieHuu 0,6 MIla u
kacarenbHoM).1 MlIla. Yron BHyTpeHHero Tpenus noposl 30°. Onpenenutsb
yIIeIbHOE CIETIIEHHUE TTOPOIBL.

5 N300pa3uTth Ha cTepeorpaMMe MIOCKOCTh OTKOCA C a3UMYTOM IPOCTHPAHUS
310° u yrimom magenus 90°.

6 Kakyro maccy rpysa TpeOyeTcsi IOMECTHTh Ha TOBEPXHOCTh 00pa3iia ceueHueEM
20x20 cm, yToOBI co3aaTh BepTuKaibHoe AasieHue 0,1 MIla.

7 1ath onpeneneHue NOHATHIO «UUCTBIA CIABUDY.
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2.5 Bapuantsl padoTbi Ne 2

Howmep
BapuaHTa

Bonpochs

1 ITpu HOpMasibHOM pAaBieHun 2 Mlla
COMPOTHUBIICHUE MTOPOJIBI CIBUTY COCTABIISIET [
2,2 Mlla. C nomol1iibto NpeaeabHOro Kpyra 5 \
Mopa (Ha pUCYHKE) ONPEICIINUTh: a) YT : ‘ /1 \
BHYTPEHHEr0 TPEHHS MOPOJbI; - . . Jood
0) yaenpHOE CIETICHUE OPOIBI. o 2 1 ¢ SMfa

2 B kakux ciy4asx TpelrHa OTpbIBa MpH JeGopMaui 0TKoca o0pazyercs Ha
MOBEPXHOCTH OTKOCa ? JIaTh CXeMy IMOCTPOCHUS JIMHUH CKOJIBXCHHUS B 3TOM
ciryJae.

3 OnucaTth: a ) HOCIEA0BATENBHOCTD; 0) YCIOBHS; B) IPUYUHBI 1ehopMaliun
oOpyIIeHus B BUJE CIABUTa CO CKOJIOM. JlaTh cxemy nedopmanun.

4 TTocTpOUTh MACOPT MPOYHOCTH MOPO/IbI, €CIIH COMPOTUBIICHUE €€ CIBUTY
omnpexensiercst ypasuenuem [r] = (0,37-¢ + 0,6), MI1a.

5 Ilo pe3ynbraram cpesa ABYX IPSIMOYIOJIBHBIX e — —
IPU3M MacCcHBa MOCTPOEH MACHOPT IPOYHOCTH
nopoj MaccuBa (CM. PUCYHOK). Omnpenenurtb
CHITY,KOTOpast OTpeOyeTcs 10Jis CABUTA MIPSIMO-
YrOJILHOW TPU3MBI ITOPO/T C pa3MepaMH: IO b
ocHopanus 1 M2, Beicota 1,5 M. [L10THOCTH TIOPOS _
2271/M S Klla

1 Ha pricyHKe JaH macrnopT NPOYHOCTH MOPOJIBI. T ——T—
[ToctpoenneM mpeaespHoro kpyra Mopa i | i
ONpPEENUTh MaKCUMAJILHOE KacaTelbHOe ! Jo= i
HanpsHKEHUE B TOYKE MACCUBA, I7I€ HOPMAJlb- ) -
HO€ HANpPsUKEHHE Ha TUIOMIAJKE CIBUTA COC- !
taisier 2 MI1a. 0 2 4 6 6MNh

2 B kakux ciny4asx npu aedopMaiii 0TKoca OTCYTCTBYET BEpTHUKAIbHAs
TpelrHa oTpeiBa ? JlaTh cXeMy NOCTPOEHUS TMHUM CKOJIBKEHHUS I 3TOTO
ciry4ast.

3 YcpeaHuTs yroyl BHyTPEHHErO TPEHUS TOPOJ.

CaolicTBa Mopoz: @ @ M{: 10000

- YTOJI BHYTPEHHETO
TPEeHHUsl, TPa. 20 30

[}
-50

/L - toc
/

L _15¢C
- IUIOTHOCTB, T/M° 2,0 3,0 L - 200
-25b

4 B Touke HanpsHKEHHOT0 MacCHBa MaKCUMAaJIbHOE KacaTelbHOE HaIlPsDKEHHE
3 MIIa. [Toctpoennem kpyra Mopa onpeneanTs HOpMAJIbHOE U KacaTeIbHOE
HaTPsDKCHHUS, IEHCTBYIONIHNE Ha IJIONIAIKE C YIIIOM HakiIoHa 6 = 35°.

5 Onwmcate: a) HOCIE0BATENBHOCTD; 0) YCIOBUS; B) IPUUUHBI 1ehOpMaIiH
OTKOCOB B BUJI€ ONO3HsA-cABUTra. JlaTh cxemy JieopMaluu.
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Howmep
BAapUaHTA

Bonpocs

1 Ha pucyHKe 1aH macrnopT NPOYHOCTH MOPOJIBI. M| ‘/'/

[locTpoeHreM TIpeaenbHOro Kpyra Mopa Y izl
ONPEENUTEL HAMOOIIBIIEE TIABHOE HATPSIKE- ]
HHUE B TOUKE MAcCUBA, IJI€ KAacaTeIbHOE HaIps-
KEHHE TI0 IUIOIIAJIKE CIBUTa COCTABIISET ittt kg M, 5

-

| v
3,5 Mlla. e 2 4 6cM

|

: i
;
|

2 B kakux ciy4asx Ha KpYyTrJIOLMIUHAPUYECKONW OBEPXHOCTH CKOJIbKEHUS
OTCYTCTBYET TUIOCKHH y4acTok ? JlaTh cXeMy MOCTPOEHUS TUHUHU CKOJTBKCHHS
U1 3TOTO CIy4dasl.

3 OnucaTth: a) MOCIEA0BATEIBHOCTD; 0) YCIOBUS; B) MPUUYUHBI JeopMaliuu
OTKOCOB B BUJI€ ITTyOMHHOTO ONOJI3HS OopTa Kapeepa. Jlatb cxemy
nedopmariiu.

4 OmnpenenuTh BBICOTY YCTOHUMBOrO ycTymna ¢ yrioM otkoca 70°. Koagduruent
3anaca ycroitunBoctH 1,5. YaensHoe cuersienue nmopoa B Maccuse 0,02 MlTa.
VYron BayTpenHero tpenus 30°. IlnotrocTs mopos 3 T/M°.

5 OnpenenauTh yroy HakJIOHa HallpaBJIeHUS
KacaTelbHOTO0 M HaWOOIBIIEro IIaBHOTO
HaIpsDKEHUS B TOYKE A JTMHUU CKOJIBKCHHS.

1 Ha pucynke naH nacnopT NpO4YHOCTH OPOBL.
IToctpoennem npenenbHOro kpyra Mopa onpe-
JIeJINTh HauMEHbIIIee TTIABHOE HAIPSKEHHE B
TOYKE MACCUBA, TJI€ HOPMAJILHOE HAIIPSIKEHHE
Ha IDIoIaaKe caBura cocrasiget 3 Mlla.

2 B xakux ciydasix TpelirHa OTpbiBa Mpu aedopMaIuu oTkoca 00pa3yercs OT
BepxHel OpoBku ? [laTh cxeMy MOCTPOSHHSI IMHUN CKOJIBKEHUS JIJIsl 3TOTO
crydJas.

3 Omnwmcats: a) HOCIEOBATENBHOCTD ; 0) YCIOBUS; B) MPUYHHBI 1eopMauu
OTKOCOB B BUi¢ OChINH. JIaTh cxeMy e opMaIum.
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4 YcpenHUTh yAeNIbHbBINA BEC TOPOJ] B MACCUBE. T Wl !/ 1
i 4

MAz000O

VYV ienbHbINA BEC TOPO/T

@ ~3.10% Hiv3
@ —-2,5-10* H/m®
@ —2,8-10* H/M3

5 Onpenenuth OOKOBOE JABJICHUE B TOUKE A
MaccHuBa MOPOJI B OTKOCE (CM. PUCYHOK). '
[InotrocTs nopoz 3 /M. Kospduuuent
[lyaccona nopon 0,2.

Howmep
BAapUaHTa

Bonpochs

1 B Touke maccuBa nopoj 00opTa kapbepa HauOOJIbIIee TJIABHOE HAIIPSKEHUE
MlIa, naumensbiuee 2 Mlla. Iloctpoenunem kpyra Mopa 11st 3TOM TOUKU
OIpEAEIUTh BEIMUMHY HOPMAJIbHOTO U KacaTeIbHOIO HANPSKEHUH,
JEHCTBYIOLIMX Ha IUIOUIAJIKE CBUTA. YTOJ BHYTPEHHErO TpeHUs opoa 34°.

2 OOBACHUTD, IOYEMY YTOJI €CTECTBEHHOI'O OTKOCA Pa3phIXJIEHHBIX MOPOJ
00JIbIIIE yTiIa UX BHYTPEHHETO TPEHHUSI.

3 Onwmcarts; a) HOCIE0BATENBHOCTD; 0) YCIOBHUS; B) IPUUUHBI AeopMauu
OTKOCOB B BUI€ (PUIIbTPALlMOHHON OIJIBIBUHBI (LIMKJIMYHOTO ONOJ3HA). JlaTh
cxeMmy aedopmanuu.

4 OnpenenuThb BHICOTY YCTYIIa B MPEJEIHHOM COCTOSTHUU C yTIIOM O0TKoca 60°.
VY nensHoe cuerienue nopoa 0,1 Mlla. Yron Bayrpennero tpenus 30°.
[notHocTs 3 T/M°,

s

5 OnpenenuTh KacaTeabHOE HAIIPSDKEHNE
B TOYKE A JIMHUHU CKOJIbXEHHUS.
[notHoCTH TIOpOR 3 T/MC.

MA:1000
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1 Wcnionw3ys npenenbHbii Kpyr Mopa Ha pu- T MM T
CYHKE, ONPEENIUTh yeIbHOE CLIETNIEHUE €3 ~
MOPO/IbI, €CIIU YTOJl BHYTPEHHETO TPEHUS > / £,
30°. e s

O LYY . TeY

2 OnpenenuThb ¢ MOMOILBI PUCYHKA
YroJl HaKJIOHa HauOOoJIBLIETO TTIAaBHOT'O
HaMpsDKEHUS K TOPU30HTANU B TOUKE A
JIMHUU CKOJIBKEHUSI.

3 Ilo pe3ynbraram cpesa IByX 00pa3IoB ONPEACTUTh YTOJ BHYTPSCHHETO TPEHUS
U CIIeTJIEHUE TIOPOJIbL: TIEPBBINA 00pa3el] cpe3aH MpHU BEpTUKATIBHON HArpy3Ke
1 MlIla, ropuszonransHoii 1 MIla; Bropoii — coorBercTBeHHO 3 MIla u 2 Mlla.

4 [InoTHOCTH TTOpOJ 3 /™3, VY nenpHOE cCOMpOTUBIICHHE MTOPOJI B 0Opasie 2 Ml]a.
VYron BuytpertHero tpenus 30°. [Topoibl CHIIBHO TPEIIMHOBATHIE: PACCTOSHUE
Mexay TpemuHaMu 15 cm. OnpeaenuTs BEICOTY BEPTHKAILHOTO OOHAKEHUS
nopoj orkoca BbicoToit 300 M.

5 Onwmcats: a) HOCIE0BATEIBHOCTD; 0) YCIOBUS; B) IPHUUMHBI AeopMaIim
OTKOCOB B BUJI€ IOKPOBHOT'O OMOI3Hs. JaTh cxemy nedopMaiuu.

Howmep
BapHaHTa

Bonpocsl

1 OnpenenuTh yroia BHYTPEHHETO TPEHUS T ane]
PEJITHTH YToJl BHYTP P e B =
MOPOJIBI, HCTIOB3YS NPeAENbHbIN Kpyr Mopa 5 // <

Ha pUCYHKE. Y IeIbHOE CIETNIEHUE TTOPO/IbI y, \

1 MIIa / \

o 1z 3 1 &M

-

2 Omnucarts; a) MOCJIE0BATENLHOCTD; 0) YCIOBUS; B) IPUYUHBI JeopMaiun
OTKOCOB B BU/I€ OOPYIIEHUS CO CTYIIEHYAThIM CABUIOM. JlaTh cxemy
nedopmariiu.

3 OnpenenuTts NpeAeabHO-I0MYCTUMYIO BBICOTY BEPTUKAJIBHOTO OTKOCA C
K03 ULIHEHTOM 3amaca yCTOMUYUBOCTH 2, €ClIU yJIeNbHbIN BecC mopos 28
kH/Mm3, yron BHyTpeHHero Tpenus 28°, cuemienne mopox B Maccuse 0,28 MITa.

4 OmnpenenuTh rpadguyeckuM cnocoOOM MMPUHY MPU3MBI CKOJIBKEHHUS B YCTYIIE
BBICOTOM 36 M U C yriaom oTkoca 45°. Y iesibHOe CIENJIEHNE MOPOJ B MAaCCHBE
0,06 MIIa. Yron Bayrpennero tperns 30°. ITnotHoCTs mopos 3 T/m°.
ITocTpoeHust BHIIOJIHATE Ha CXEME MomepeuHoro cedenus ycryna 8 M 1:500.

5 Tloctpouts peaenbHbIN Kpyr Mopa 11 TOYKH MaccuBa, B KOTOPOil
HauOosnblIee rnaBHoe HanpspkeHue 8§ MIla, conporusienue casury 3 MIla.

Yron BHyTpeHHEro TpeHus nopox 30°.
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]
1 Ha pucynke nzo0OpaxeHa JIMHHS 3 7

CKOJIBKEHUSI OTKOCA YCTyIa o {0
BbicoTOM 40 M. Onpenenuthb # 1

yroJl BHYTPEHHETO TPEHHS H / o0
CIEIJICHUE TIOPOJI YCTYTa, €CIIU UX i

3
IJIOTHOCTH 3 T/M°. ML 400C

2 OnucaTth; a) MOCIeA0BaTENIHbHOCTD; 0) YCIIOBUS; B) MPUYUHBI 1eopmariuu
OTKOCOB B BUJIE OTIOJI3HSI M30TPOIHOTO MaccuBa. JlaTe cxemy aedopMarum.

3 B Touke A MaccuBa nopoj 6opTa aeicTByeT
6oxosoe mpasienune 0,9 MIla. ITnorHOCTE
nopox 3 T/m°. Onpenenuts KodGQuImenT
OOKOBOTO OTIIOPA MTOPOJI.

4 Omnpenenuth K03 (HUIMEHT 3anaca yCTOWYMBOCTH BEPTHKAIIBHOTO OTKOCA
BbicoTOM 40 M. ([]1s1 pacyeToB moctpouts cxemy M 1:1000 monepeynoro
CEUEHUS U TUIOCKYIO IOBEPXHOCTh CKOJIbKEHUS). Y A€NIbHOE CLEIIIEHUE [TOPOJL
0,1 MIIa. Yron BayTpenHero Tperus 30°. ITnotHocTs Opos 3 T/M°.

5 Onpenenutb OOKOBOE AaBIICHHE B MaccuBe MOpo Ha riayoune 100 m.
ITnotrocTs mopoz 3 T/m°. Kospduuuent IMyaccona 0,2.

Howmep
BAapUaHTa

Bonpocsl

17




1 TlocTpouTh 3MIOPHI pacupeieseHus 1Mo TIyOnHe MaccuBa (PUCYHOK):
a) TOPU3OHTAIBHBIX HATIPSKEHUH;
0) yACIbHOTO CIEIIJICHUS;
B) CyMMapHOT0 OOKOBOTO JaBJICHUS.
Ha ocHOBE 3THX MTOCTPOEHUN ONPEICTUTh
BBICOTY BEPTUKAILHOTO OOHAKEHUS TIOPO/I.
VnenvHoe cuerienue nopoa 3 Mlla.
Vaensusrii Bec 0,03 MH/MS.
Koaddumnuent 6okoBoro ormopa 0,3.

2 OnucaTth; a) MOCIEA0BATENHHOCTD; 0) YCIIOBUS; B) MPUYUHBI 1edopmariun
OTKOCOB B BUJIE KOHTAKTHOTI'O OIIOJI3HS P IIOJIOTOM NaJIeHUM KOHTAKTOB. J[aTh
cxemy aedopmanuu.

3 B Touke MaccuBa HauboJbIlIEE TTIaBHOE HampsbkeHue 6 MIla, Haumenblee
4 Mlla. OnpenenuTs BEIMUMHY KacaTeIbHOIO HANPSDKEHUS 110 IUIOLIAIKE C
YIJIOM HakJIoHa 45°.

4 PaccuuTaTh BHICOTY BEPTUKAIBHOIO OTKOCA € KO3((UIIMEHTOM 3araca
yeroitunBoctu 2. Y nenbHbli Bec opoa 30 KH/m®. Yron BHyTpeHHEro TpeHus
28°. YaensHoe cuermienne 0,3 MIla.

5 IlocTpouTh JIMHUIO CKOJIBKEHUSI B OTKOCE € yIioM HakjoHa 80°, BeicoToi 60 M.
VY nensHoe cuemienue nopox 0,2 Mlla. Yron Bayrpennero tpenus 20°.
I[InotrocTs mopoz 2,5 T/m®. M 1:1000.

10

1 Ipu casure 06pasiia HOPOJIb C TIOMAABIO ceueHns 20 cM? HopMaTbHas 1
KacaTellbHasi Harpy3ku coctaBuiiv cooTBeTcTBeHHO 40 1 30 kr. Onpenenuth
yAEIbHOE CLEIUIEHHE MTOPO/Ibl, €CIIN YroJl BHYTPEHHEro TpeHus 25°.

2 Onucatk; a) NOCIeI0BaTEIbHOCTD; 0) YCIOBHUS; B) IPUUUHBI AeopMaruu
OTKOCOB B BHJI€ KOHTAKTHOT'O OIIOJI3HS MPU KPYTOM IaJ€HUH KOHTAKTOB. JlaTh
cxemy aedopmanuu.

3 Kaxkast u3 AByx mopoj umeeT OObIIee COMPOTUBIICHUE CABUTY B OOPTY C
BbIcoTOM oTKOca 200 M: 1) yaenbHoe cueruienue obpasua 10 Mlla, yron
BHyTpeHHero TpeHus 30°, HTHTEHCUBHOCTh TPELIUHOBATOCTH 4; 2) yJenbHOe
cueruieHue oodpasua 20 MIla, yron Bayrpennero tpenust 30°, THTEHCUBHOCTb
TpeumHoOBaTOCTH 12.

4 PaccunTaTh KO3 PUIMEHT 3amaca yCTOMUYNBOCTH BEPTUKAILHOTO OTKOCA 110
TUIOCKOM MOBEPXHOCTH CKOJIBXeHUs. BricoTa oTkoca 100 M (cxeMy cedeHus
ctpouts B M 1:2000). Y aenbhoe cuerenue nopoa 0,2 MIla. Yron
BHyTpeHHero Tperns 30°. Y nenbHei Bec 30 KH/MS.

5 C nomol1pio NOCTpoeHUs rpauKoB macmnopra NpOYHOCTH MOPOJbI U
npenensHoro kpyra Mopa onpeaenuTs BETUYNHY HanOOJbILEro II1aBHOTO
HaIlpsDKEHUs B TOYKE MacCUBa, II€ CONMPOTUBIIEHUE cIBUTY paBHO 2 MI]a.

VY nensHoe cuemienne nopoasl 1 MIla. Yron Bayrpennero tpenuns 30°.

Howmep
BapuaHTa

Bonpochs
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1 lokasatk, 4To Kycok nopojs! Maccoit 300 kr OyaeT HaXOIUThCS B yCTOMYNBOM
cocTosHMM Ha oTKoce 25°. ITnomans onmops! Kycka 0,5 Mm%, CLienieHue ero ¢
noBepxHocThio 0TKOca 0,01 MIla. Yron BHyTpenHero tpenus 30°.

2 Onmcartsp; a) MOCIEeI0BATEIBHOCTD; 0) YCIOBHUS; B) MPUUUHBI JeOopMalun
OTKOCOB B BUJI€ KOHTAKTHOT'O OIOJI3HS-BhIAaBIMBaHus. [laTh cxemy
nedopMaruu.

3 OmnpenenuTs BICOTY OTKOCA ¢ yrioMm 80°, HaXOASIIETocs B IPeIeIbHOM
paBHOBecUH. Y iesibHOE clrierienue nopos B Maccuse 0,1 MIL. Yron
BHyTpeHHero TpeHus 20°. Y nenbHblil Bec 25
KH/™>.

11

.
{3

4 Y nenpHBIN BEC MOPOJI OTKOCA, H300paXKeH-
HOTO Ha pHCYHKe, cocTasnseT 30 kH/m>,
OrnpenenuTsb yAeIbHOE CIEIIIICHUE TTOPOJ] Ei
U yToJI BHYyTPEHHErO TPEHHUS. : s

5 OnpeaenuTs Ui TOYKH TOPHOI'O MacCuBa yroj HaKJIOHA 3JIEMEHTapHOM
IJIOLIA/IKH, [10 KOTOPOM JelcTBYeT KacarenbHoe HanpspkeHue 30 Klla.
HauOosnbiiee n HauMeHbllIee INIaBHbIE HANIPSDKEHUS B 3TOW TOUKE
cooTrBeTcTBeHHO coctapisitoT 70 KIla u 10 Klla.

Tect Nel
VYka3aTb BEpHBII OTBET U JaTh paclIu(PpoBKY 0003HAUEHUI B HEM.

1 K mokasarensmM MeXaHUYECKUX CBOMCTB IMOPOJI OTHOCUTCS:
a) MOAYJb YIPYIOCTH; B) KOO GUIIUEHT BHYTPEHHETO TPEHUS;
0) yIenbHBIA BEC; r) Koaddunment Ilyaccona

2 ConpoTHUBIIEHHE TTOPOJ] CABUTY OOYCIIOBIICHO:

a) criiaMu OOKOBOTO OTTIOPA; B) BEPTUKAJILHBIM JaBJICHUEM TTOPOJI;
0) cuiaMu TpeHUsI U CLEIUICHHUS 110 I') HOPMaJIbHBIMU CHUJIAMHU I10 TIOBEPXHOCTH
MOBEPXHOCTHU C/ABUTA; CBUTA.

3 Koaddunment 60koBOro ormnopa — 3To:
a) omHouieHue abconOMHBIX NONEPEUHbIX B) OTHOIIICHNE BEPTHKAILHBIX HAMIPSDKEHHU B

deghopmayuii nopoo K nPoooIbHLIM NPU MacCHBE IMOPOJT K TOPU30HTAILHBIM.
00HOOCHOU Ha2py3Ke;
0) OTHOIIIEHHE TOPU3OHTAIILHBIX
HanpsH>KEHUH B MACCUBE TTOPOJT K
BEPTUKATBHBIM;

4 KoapumueHt cTpyKTypHOTO OciaabaeH s MOPOJ] B MACCUBE — 3TO BEIMYUHA, ONIPEIEIISFOIIAs

CTCIICHb CHUXKCHUA
a) yriia BHYTPEHHET'O TPECHUA IIOPOI; B) MIPOYHOCTHU MMOPOJ HAa PACTAKCHUC.

0) YACIBHOTO CIEILICHUS ITOPO/I;

5 Yroi BHYTpEHHETO TPEHUS NIOPOA — ITO YIOJI:
a) eCTECTBEHHOT'O OTKOCA; B) MOKa3bIBAIOIIMI HallpaBiieHUE AepopMaruu

0) 0] KOTOPBIM OJTHA YacTh MOPOIbI CBUTIA.
OTHOCHUTEJBHO APYroil 4acTH HAXOIUTCS
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B PaBHOBECHUH;

6 YenpHOE CIETUICHHE MTOPO/T OTPEISIASTCS KaK:
a) mpeJIeIbHOE COMTPOTUBIICHUE 0) mpeebHOE COMTPOTUBIICHUE PACTSKEHUIO,

a3pYyILIECHUIO IPU «UUCTOM CIIBUTEY;
pasp p A ’ B) TMPEJEIbHOE COIPOTUBJICHHUE CKATHIO.

7 Cucrema TPEIIHH B ITOPOJAaxX — 3TO COBOKYITHOCTD T€X TPCIIHUH, KOTOPEIC UMCIOT Oau3Kue
110 BECJIMYHUHC!

a) azumymuol TUHUL NPOCMUPAHUS U Y2TTbl B) CLICTJICHUE U YTOJI BHYTPEHHETO TPEHHUS
naoeHus; 3aIIOJIHUTENS TPELIMH.

0) cueruieHue U yroj BHyTPEHHEro TPEHUs
10 TTOBEPXHOCTSIM TPEILIHH;

8 Koapunment [Tyaccona ropHsIX mopo — 3TO:

a) OTHOILIEHHE OTHOCUTENIbHBIX MPOI0JIbHON B) OTHOIIEHUE a0COIIOTHBIX ONEPEYHOH U
U TIONIEPEYHON nedopmanunii; IIPOJIOJIBLHON e opManuii;

0) OTHOILIEHHE OTHOCUTENIBHBIX MONEPEYHON I') OTHOLLIEHHE aOCOIOTHBIX MPOJOIbHOMN U
U TIPOJIOTILHOM J1eopManuid; NornepevyHon aeopmariuii.

9 Y nenpHOE CIETIIIEHNE TOPO — 3TO TOKA3aTeNb:
a) 1e(hOpMaLIMOHHBIX CBOMCTB; B) MEXaHHMYECKHUX CBOWCTB;
0) peoJIOrn4ecKnX CBOICTB; r) pU3M4ECKUX CBOMCTB.

Kiarwou Kk Tectam Ne 1

Howmep Homep BepHOro

PacimdpoBka o603HaueHut B hopmyne
BOMpoOCca OTBeETa

1

w

OO (N[OOI~ W|IN
WO\ [ OO (OO

Tecr Ne?2
VYKka3arh BEpHBIil OTBET U JaTh PaCIIN(PPOBKY 0003HAYCHUIT B HEM.
1BepTuKanbHOE JaBICHHE B MACCUBE IOPOJ (O ):

a)cy:y-h-coszﬁ; B) oy = 8-y-h;
- : 1 .
6) oy = 7-h; r)cy=5-y-h-sm2ﬁ,
2 HanpasiieHue IUTOMAI0K CIBUra B IPUOTKOCHOM MACCHBE IIOPOJ OIIPEAEIIEHO YyIiIoM ® :
a) ® =45+ ¢/2 110 OTHOLICHHUIO K B) ® = 45 — ¢ /2 1o OTHOIIECHUIO K
BEPTUKAIHHOH IJIOCKOCTH; HaIPaBJICHUIO JICUCTBUS HAUOOJIBIIETO
0) ® = 45 — ¢ /2 10 OTHOWIECHHIO K IJIABHOTO HAIPSKEHUS;
TOPU30HTAILHOM IIOCKOCTH; r) ® =45+ ¢ /210 OTHOWIEHHUIO K

HampaBJICHUIO HAMMCHBIICTO I'NIABHOT'O
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HaIpsoKCHUA.

3 HauGosnee BeposiTHas IOBEPXHOCTh CKOJIBKEHUS B IPUOTKOCHOM MAaCCHUBE IIOPOJ — 3TO
IIOBEPXHOCTH, 110 KOTOPOM:
a) IeWCTBYIOT MaKCUMAaJIbHBIE KAacaTeIbHbIE  B) OTHOILIEHHE CYMMBI CHJI TPEHUS U

HAITPSPKCHUSA CHCTIJICHUA K CYMMC KAaCaTCJIbHBIX CHJI
6) OTHOIICHHUE CYMMBI KaCaTCJIbHBIX CHUJT K ABIACTCA MUHHUMAJIbHBIM,

CYMMC CUJI TPCHUA U CUCIUICHUA I‘) OTHOIICHHWEC CYMMBI CUJI TPCHUA U

ABIACTCI MUHHUMAJIbHBIM, CHCIIICHHUS K CYMME KaCaTCJIbHBIX CHJI

SABJIICTCA MaKCHUMAJIbHBIM.

4 YcnoBueM paBHOBECHS CBSI3HBIX IIOPOJI B IPUOTKOCHOM MAacCHUBE SIBIISIETCS:
a) PaBEHCTBO yIJIa OTKOCA YTy B) PaBEHCTBO KacaTeJIbHBIX HANPSHKEHUI
BHYTPEHHETO TPEHUs IIOPOJI; COIIPOTHUBJICHUIO TIOPOJ CABUTY.
0) paBEHCTBO BBICOTHI OTKOCA BBICOTE
BEPTUKAJIBHOIO OOHAXEHUS [TOPOJ;

5 KacarenpHble HanpsbkeHus: (T), JACUCTBYIOIIME MO Hanbosiee BEPOATHOW IMOBEPXHOCTH
CKOJIbXKCHUS OTIPEICIISTFOTCS:
a) T -y-h-tgo; B) T

F)‘c 1.
-y-h-sin2p; 2

y-h.cos?B;

N aDNa

(04—-0,)-5in20;

6) T

6 IIpenenbHas BeicoTa BepTHKaIbHOTO O0TKOCa (Hgq ) ompenensercs:

a) H90 = E.ctg(45° +9) X B) H90 = Z—Y-Ctg(45° +9) :
Y 2 Cc 2
2
6) Hoo = 20 - ctg(45° - &) ; 1) Hog = 27 - ctg(45° - %) .
Y 2 C 2

7 bokoBoe naBiIeHHE B MaccuBe nopoa (o, ):

a) o, =y-h; B) 6, =y-h.cos?p;

6) oy =9-v-h; r) o, =y-h-cos?®.

8 «IlacmopT MPOYHOCTU» MOPOJIBI — ATOT rpadK 3aBUCUMOCTH:
a) KacaTeNbHBIX HAIPSDKEHUN OT BEJIMYMHBI  B) KacaTeIbHbBIX HANpSHKEHUH OT yriia HakjIoHa
HOPMAaJTbHBIX HaNPSDKEHHI; TUTOIIA0K C/IBHTA.
0) MeXIy HanpsHKEHUSIMH U AiepopMausamu;

9 Kpyr Mopa — 370 rpauk 3aBUCUMOCTH KacaTeJIbHBIX 1 HOPMaJIbHBIX HAIPSKCHUH:
a) OT yrIJla C/IBUra mopoJi; B) OT yIJla HaKJIOHA HaIPsHDKEHHBIX TJI0UIA/I0K.

0) OT BEepTUKAJILHOTO JaBJICHUS;

Kirou k Tectam No2

Howmep Howmep seproro PacmmppoBka 0003HaueHmit B hopmyie
BOIpOCa OTBETA
1 6 Y - YACIbHBIN Bec mopo; h — riyOuHa 3ajeraHus pacyeTHOM
TOYKHU
2 B ¢ - yroJl BHYTPEHHET0 TPEHUs OPO]
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w

4
y - yAeNbHBIN Bec opox; h — riryOuHa 3aneranusi pacdeTHOM
5 TOYKH, §
B - YrOJI HAKJIOHA TOBEPXHOCTU CKOJIBKCHUS B PACYCTHOM
TOYKE
C - yIenbHOE CUEIJICHHE MOPOJ, y - YACIbHBIN BeC MOPO/I;
6 @ - YroJl BHyTPEHHET0 TPEHUS ITOpO]
9 - ko3 puIHeHT GOKOBOTO OTIOPA; Y - YACIbHBIN BeC
7 HIOPOI;
h - ry6uHa 3aneranus pacueTHOM TOUKH
8
9
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7. OIIeHO‘{HBIe cpeacrea AJisi MpOBECACHUSA HpOMe)lcyTO‘lHOﬁ arrecranuun

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEACTBA JIA IIPOBCACHUA HpOMe)KyTOqHOﬁ aTrecramum:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

OIIK-9

BJIaACHHUCM MCTOJaMHM aHaJIlM34, 3HAHHUCM BaKOHOMepHOCTeﬁ TIOBCACHUA U YIIPABJICHUA CBOMCTBaAMH TOPHBIX IIOPOJA U COCTOSIHUCM MACCHBA B
Iponeccax [[O6I)ILII/I n Hepepa6OTKI/I TBCPJAbIX ITOJIC3HBIX MCKOIMACMbIX, a TAKXKC ITPHU CTPOUTCIILCTBC U SKCILIyaTalluU IMMOA3CMHBIX COOPY)KCHI/Ifl

3HaTh

- (pu3MKO-MexaHMuYECKHUEe CBOHCTBA U
KJacCcu(UKAMU  TOPHBIX  TMOPOA  H
XapaKTEPUCTHKH MOPOIHBIX MACCUBOB

- MCTOJbI HACITBITAaHUH FOpHBIX IOpOod H
CTPOUTENBHBIX MaTepHUajIOB

- OCHOBHBIE 3aKOHOMEPHOCTHU PAa3BUTHS
negopmanuii OTKOCOB OTKPBITBIX
BBIPaOOTOK

Ilepeuenv mem u 3a0anuil 0131 NOO20MOBKU K IK3AMEHY:

. 'opHoe naBieHue.

. Mexanuueckue cBoiictBa mopoa. CrocoObl UX OMpeIeIeHHUS.

. [lonsiTre 00 yeabHOM CLEIUIEHUH U METOJaX €ro ONpeieaeHUs.

. YpaBuenue Kynona u ero rpaduueckas uHTepripeTanms.

. [lacopT nNpoYHOCTH FOPHBIX MOPO/.

. IIpounoCcTE IOPOZ B MaccHBeE.

. OcHOBHBIE TapaMeTPbI CUCTEM TPELLIMH TOPHOIO MaccUBa U CIIOCO0 MX ONpeAeeHUsI.

. Ypyrue cBoiicTBa opoJ.

. KommipeccroHHbI€ CBOMCTBA MOPOJ.

10. O6bemMHOE HaMPSPKEHHOE COCTOSTHIE HETPOHYTOI'O MAacCUBa.

11. Onpenenenue HanpaBiICHUN M BEJIUYUH HANPSHKEHUH, NEHCTBYIOIIMX HA HAKJIOHHO}
IJIOUIA/IKE B TOUYKE MACCHBA.

12. CgoiicTBa kpyra Mopa.

13. Onpenenenue KacaTeIbHOTO M HOPMAJTBHOTO HAMPSKEHUH HAKIOHHOW TUIOIIAJIKH B
3aJJaHHOM TOYKE MacCUBa C MOMOIIbIO Kpyra Mopa.

14. TlocTpoeHue npenenbHOro kpyra Mopa it 3a1aHHOM TOYKM MaccHBa MPU M3BECTHH
(hU3UKO-MEXaHUYECKHUX CBOMCTBAX MOPO/I.

15. HanpaBneHuss HauOONBIINUX TJIABHBIX HAMPSHKEHWH B MPHUOOPTOBOM MAacCUBE U W)
pOJIb B OTIPEICIICHUH HAMpaBleHU! nedopmaliiii CaBura.

16. CymHocTh M crocoObl OmpeAeseHNs BbICOTHl BEPTUKAIBHOTO OOHaXEHHUs MOPOJ
00JacTH pacTArMBalOIUX HANPSHKEHUH B TPHOOPTOBOM MacCHUBE.

O©CoOoO~NO O WDN P
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

17.

JIMHUU CKOJIB)KEHUS B OTKOCAX.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.

30.
31.

HU3BCCTHOMY ITOJIOKCHUTO ITOBEPXHOCTU CKOJILKCHHU .

CHII.

TeopeaneCKI/Ie IMMOJIOKCHHA, UCIIOJIB3YCEMBIC IIPU IMOCTPOCHUUN HanboJjee BCPOATHO]

I'padmueckuii ciocod onpeeneHus MMPUHBI TUTOMIAIKH TPU3MbI CKOJTBKCHHUS.
[Toctpoenue Hanbosee BEpOSITHON JIMHUK CKOJIbKEHUs. BapraHThl mocTpoeHusl.
OrmpeznerieHne MEXaHUYECKUX CBOMCTB TOPOJA TMPUOTKOCHOTO MacCHBa I10

HOCTpOCHI/Ie IUIOCKOU IMMOBEPXHOCTHU CKOJIBKXCHUA BEPTUKAIIBHBIX OTKOCOB.

Cuitbl, ISHCTBYOIIME Ha TIOBEPXHOCTH CKOJIBKEHHUS.

YcioBue mpeaensHOro paBHOBECHS TIOPO.

[Tonsatue o ko3 dunueHTe 3anaca ycToMYMBOCTH, €F0 HOPMATUBHBIC 3HAYCHUSI.
[Tonsatue o ko3 unmenTe 3anaca yCTOWIMBOCTH U METOAAX €T0 pacyera.
Omnpenenenue BEICOTHI BEPTUKAIBLHOTO OTKOCA € 3aJaHHBIM 3a11aCOM YCTOMYUBOCTH.
Meton PUCEHKO ONPEAENIEHU YIJIa HIIM BBICOTBI OTKOCA C 3aJJaHHON YCTOMYHUBOCTBIO
XapakTep 3aBUCUMOCTH MEK/y BBICOTOM U YIIIOM OTKOCA.

Pacuer xoadduninenta 3anaca yCTOMUYMBOCTA METOJOM aIreOpanveckoro CI0KEeHMUS

Pacuer xoaddurmenTa 3amnaca yCTOMUMBOCTA METOJOM KacaTeIbHBIX HATIPSHKCHU I
Ycpennenue PU3NKO-MeXaHUYECKUX CBOMCTB MOPO/I.

YMmeTn

- Mcnionib30BaTh CIIpaBOYHYIO JIUTEPATYPY
JUISL OIIPEIEIIEHNs] CBOMCTB TOPHBIX MOPOJL
U YCTOHYMBBIX TapaMeTPOB BbIPAOOTOK

- IPOBOJIUTH UCIIBITAHUSI TOPHBIX MOPOJ U
CTPOUTENIBHBIX MAaTEPUAJIOB IIPU
HCCJIEIOBAaHUH UX (PU3UKO-MEXaHUYECKUX
CBOWCTB, 0OOCHOBBIBATH TApaMETPhI
YCTOMYMBBIX BBIPAOOTOK

- aHAJIN3UPOBATh
Te0JIOTHYECKHE  YCJIOBHUS

WHXEHEePHO-
pa3paboTKu

1 K mokazaresnsiM MEXaHU4YE€CKUX CBOMCTB MOPOJ OTHOCHUTCS:

Tect Nel
VYka3aTb BEpHBIM OTBET U JaTh paciIu(PpoBKYy 0003HAUECHUI B HEM.

B) KOO GUIIUEHT BHYTPEHHETO TPEHUS;
r) ko3¢ dunuent [lyaccona

a) MOAYJIb YIPYTOCTH;
0) yenbHBIN BeC;

2 ConpoTHBIIEHHE TOPOJI CIBUTY OOYCIIOBIICHO:

a) cuiiaMu OOKOBOT'O OTIIOPA;
0) cuIamMu TPEHUS U CLEIICHHS 1O

B) BCPTUKAJIbHBIM JABJICHUCM ITOPO/I;
F) HOPMAJIbHBIMHU CHUJIAMH I10
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

MECTOPOKACHUH, 00OCHOBBIBATh
napaMeTpbl YCTOMYMUBBIX OTKOCOB OOPTOB U
YCTYIIOB KaphepoB, OMNPEIENATh 3amac
YCTOMYMBOCTU OTKOCOB OTKPBITHIX TOPHBIX
BbIpa0OTOK U OTBAJIOB

IIOBCPXHOCTHU CABHUI'A, I IOBCPXHOCTHU CABHUTIA.

3 Koaddunment 60koBOro otnopa — 3To:

a) omHoweHue abCoNOMHbIX B) OTHOIIIEHHE BEPTUKAIBHBIX
nonepeunvix oeghopmayuii NOpoo K HaIpsDKEHUH B MAacCHBE MOPOJT K
NPOOOSILHLIM NPU OOHOOCHOU TOPU30HTAJILHBIM.

Haepyske;

0) OTHOIIICHHE TOPU30HTAIIBHBIX
HaTPSHKCHUH B MaCCUBE MTOPOJI K
BEPTUKAJIbHBIM;

4 Koa(h(huImeHT CTpyKTypHOTo OciabIeH st TOPO B MACCHBE — 3TO BEJIMUYHHA,
OIPEIENISIONIAs CTCICHD CHIKEHUS:
a) yrjia BHYTPEHHETO TPEHHSI TOPOJI; B) POYHOCTH [TOPOJ] HA PACTSHKEHUE.
0) YIETLHOTO CLETIICHHUS TTOPO/T;

5 YroJ1 BHYTPEHHETO TPEHUS IOPOJ — OTO YIOJ:
a) ECTECTBEHHOI'0 OTKOCA; B) MIOKa3bIBAIOIINI HallpaBlIeHNE
0) Mo KOTOPBIM OJIHA YaCTh OPOAbI JnepopMaluy CJIBUTA.
OTHOCHTEJIBHO APYTrON 4acTH
HaxOJUTCs B PABHOBECHH;

6 Y aenapHOe CIEIICHUE nmopoa onpeacisieTCs Kak:

a) IpeIeIbHOE COMTPOTHRIICHUE 0) mpeaenbHOE COMTPOTUBIICHHE
Pa3pyUICHHUIO TIPU «IUCTOM PaCTSIKEHUIO;
C/IBHTEY;
B) MpEETHHOE COMPOTUBIICHNE CIKATHIO.

7 CucreMa TpeluH B OpPoJax — 3TO COBOKYITHOCTh T€X TPELIUH, KOTOPbIE HUMEIOT
OJM3KKeE IO BEJINYMHE!
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CtpyKTypHBII
JJIEMEHT
KOMIETEHIUU

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

a) azumymol JUHUL NPOCIMUPAHUSA U
Yyenvl naderust;

0) clemIeHne U Yyrojl BHYTPEHHETO
TPEHUS 110 TIOBEPXHOCTSIM TPEIIHH;

B) CLIEIVIEHUE U YTOJI BHYTPEHHETO
TPEHUS 3aII0JTHUTEIS TPELIUH.

8 Koa¢pduuument ITyaccoHa ropHbIX MOpo — 3TO:

a) OTHOIIEHUE OTHOCUTEIBHBIX
MPOAOJILHOM U MOMEPEUHOU
nedopMaruii;

0) OTHOIIICHHE OTHOCUTEIIbHBIX
IIONIEPEYHOM U IIPOJOJIBHON
nehopmanui;

B) OTHOIIIEHUE a0COTIOTHBIX
MOTIEPEYHON U MPOJI0JIBHOM
nedopMaruii;

') OTHOLIEHHE a0COTIOTHBIX
IIPOJIOJIBHOW U ITONIEPEYHON
nehopmarui.

9 VY aenpHOE CLICTIIICHUE Mopoa — 3TO IMOKA3aTCIIb:

a) nehopMaIlMOHHBIX CBOHCTB;

0) peoJIOTUUECKIX CBOWCTB;

B) MEXaHUYECKUX CBONCTB;
r) GU3HYECKHUX CBOWCTB.

Tect No 2

VYkazaTe BepHBIH OTBET U AaTh pacIu(PpoBKY 0003HAYEHUI B HEM.
1BeprukanbHOe aBICHHE B MACCHBE MOPOJ (O ):

a) oy y-h-coszﬁ;

0) Gy = v-h;

B) oy = 9-7-h;

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

2 HampasieHnue miouiaiok CABUIa B IPUOTKOCHOM MacCHBE MOPO/I ONPEAETICHO yIIoM

®:

a) ® =45 + ¢/ 2 1o OTHOIIECHUIO K

B) ® = 45 — ¢ /2 10 OTHOIIEHUIO K
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

BEPTUKAJIBHOU MIOCKOCTH;
0) ® = 45— ¢@/2 1o OTHOWICHHUIO K

FOpHBOHTaﬂbHOﬁ IIJIOCKOCTH,

HAIPaBJICHUIO JICHCTBUS HAUOOIIBILIETO
IJIaBHOTO HAIPSDKCHUS,

r) ® = 45 + @ /210 OTHOLICHHUIO K
HAITPaBJICHUIO HAUMEHBLIETO ITIABHOTO
HaNPSDKCHHMSI.

3 Haubonee BeposiTHasi IOBEPXHOCTb CKOJIbKEHMSI B IPUOTKOCHOM MaCCUBE IOPOJI —

9TO TOBEPXHOCTD, 110 KOTOpOﬁZ

a) IEUCTBYIOT MaKCUMAaJIbHbBIC
KacaTeJIbHbIC HAIIPSDKEHMS,

0) OTHOIIIEHHE CYMMBI KacaTeIbHbIX
CHJI K CyMM€ CHJI TPCHUS U
CICTUICHHUS SIBIISICTCS
MUHHMAJIbHBIM;

B) OTHOILIEHUE CYMMbI CUJI TPEHUS U
CLEIUICHUSA K CyMME KacaTelIbHbIX CHII
SBJISIETCSI MUHUMAJIbHBIM;

I') OTHOILLIECHUE CYMMBI CHJI TPEHUS U
CLEIUICHUS K CyMME KacaTeJIbHbIX CHJI
SABJISICTCS. MAKCHUMAJIBHBIM.

4 YcnoBuem paBHOBECHS CBA3ZHBIX IMMOPOA B IPUOTKOCHOM MACCHUBE ABJISICTCA:

a) paBEHCTBO yIJIa OTKOCA YTy
BHYTPEHHET0 TPEHUs OPO/I;
0) paBEHCTBO BBICOTHI OTKOCA BBICOTE

BEPTUKAIBHOTO OOHAKEHMsI TOPOJ;

B) PaBEHCTBO KacaTeJIbHBIX HANPSHKEHUH
COTIPOTHUBIICHUIO TOPOJI CABUTY.

5 KacarenpHbie HanpsbKeHUS (T ), IEHCTBYIONIKE MO0 HanOoJiee BEPOSITHOM TTOBEPXHOCTH

CKOJIBXXCHHUA ONIPEACITIAIOTCA:

N aDNl=a

a) T =_-y-h-tgo,

0) T=—-v-h-sin2p;

B) T h-cos?B;

r T

'Y.
1 .
5-(01—62)-sm2®;
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CtpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHble CpeCcTBA
KOMITETCHIIMH
6 IIpenenbHast BeICOTa BepTUKanbHOro otkoca (Hgg ) onpenensercs:
2C 2
a) Hgy = == - ctg(45° + 2 ; B) Hyy = =Y . ctg(45° + 2) ;
Y 2 Cc 2
2C 2y o_ ¢
6) Hyo = =~ - ctg(45° - 7) ; r) Hgy = <1 -ctg(45° - 7) .
2 C 2
Y
7 BokxoBoe naBiieHuE B MaccuBe NOpPo (G, ):
=v-.-N: _ 2n .
a) o, =v-h; B) 6, =y-h-cos?p;
0) o) =3-y-h; r) o, =y-h-cos?@.
8 «IlacnopT NpPOYHOCTUY» MOPOJIbl — 3TOT IpaUK 3aBUCUMOCTH:
a) KacaTelIbHBIX HAMPSDKEHHUHA OT B) KacaTebHBIX HANPSHKEHUH OT yria
BEJIMYMHBI HOPMaJIbHBIX HaKJIOHA IJIOIIAJ0K CIBUTa.
HaIpsKEHUH;
0) MeX1y HaNPsLDKEHUSIMH U
JaehopMalusiMu;
9 Kpyr Mopa — 910 rpaduk 3aBUCUMOCTH KacaTeIbHbIX U HOPMAJIbHBIX HAMPSKCHHM:
a) OT yIJia C/ABHUTa MOpPOJI; B) OT yIJjla HaKJIOHA HaIPSKEHHBIX
0) OT BEPTHKAIBLHOTO JaBJICHUS; TJTONIA/IOK.
Bnanets - COBPEMEHHBIMU METOJAMH MCCIIEOBAHUS Pa6ora Nel
(U3MKO-MEXaHUYECKUX CBOMCTB FOPHBIX Bapuanm Nel

MOPOJI U CTPOUTEIIbHBIX MAaTEPUAJIOB;

- FEOMEXaHUYECKUMU METOaMH
000CHOBaHUSI BBICOTHI M YTJIa OTKOCOB,

- COBPEMEHHBIMH METOJAaMU OLIEHKHU
YCTOMYHMBOCTH OTKOCOB YCTYIOB M OOPTOB

1 Onpenenuts kK03hPuIEEHT O0KOBOTO pacmopa MOPOIbl, €CIU B TOUKE
HETPOHYTOI'0 MacCcHUBa BepTukaiabHoe HanpspkeHue 20 MIla, ropuzoHTansHoe
5 MIIa.

2 OmnpenenuTh yAeIbHbIN Bec TOpobl 00pasiia Kyouueckoil popmsl ¢ pasmepamu Sx5x5
cM. Macca obpasma 0,375 xr.
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KapbepoB;

3 Cpe3 06pasia moposl ¢ MONEPEYHBIM CEYEHHEM TLIOMABI0 25 CM2 IIPOH30IIe OT
npuiokeHHoM kacaTeabHol cuiibl 112500 H. Onpenenuts BeNTWYMHY YAEIBHOIO
cuerieHus (IIpu YUCTOM CJIBUTE).

4 ConpoTuBIIEHUE CABUTY TTOPOJIbI cocTaBiigeT 5 MIla mpu HopManbHOM JIaBJIeHUH 6
MlIla. Y nenbroe cuemienue mopoas 2 MIla. Onpenenuts rpadudecku (¢ TOMOIIBIO
MacropTa MPOYHOCTH) YroJl BHYTPEHHETO TPEHUS.

5 1o Tomy e macnopry NPOYHOCTH (ITYHKT 4) ONPENEIUTh HAPSDKEHUE TPEHUS Iy
HOpMajbHOM JaBiieHuu 4 Mlla.

6 N300pa3uth Ha cTepeorpamMme IIIOCKOCTh TPEIIUHBI ¢ a3UMYTOM IpocTupanus 140° u
yriom nagerus 30°.

7 J7st KaKo# 11eJIN UCIIONIBb3YeTCs CTepeorpaMMma TPEIUHOBATOCTH ?

Bapuanm No2

1 Ompenenuth BepTUKaIbHOE JaBieHrue B MaccuBe Ha riryoune 200 m. [TnoTHOCTD
nopozx 2,5 T/m°.

2 YeM oTiIMUaAETCS YAEIbHBIN BEC TOPOJBI OT €€ MIIOTHOCTH ?

3 HasBartb Buj neopmanuu u gaTh ee
ONpeIeTIEHUE IO CXEME MPUIIOKEHUS
MpeAeIbHON HAarpy3KH (CM. pUCYHOK).

4 JlaTpb ompenenieHne CONPOTUBIICHHS CABUTY U BEIMYUHBI YIEIBHOTO CIETUICHHS.
5 N300pa3uth Ha cTepeorpaMMme MI0CKOCTh TPELUIMHBI C A3UMYTOM JIMHUU MPOCTUPAHUS
10° u yriom manenus 70°.
6 Jliist Kakoi Liey UCTIoNb3yeTcs AuarpaMmma TpeiuHoBaTocTd ? OCHOBHBIE TapaMeTphl
JTarpaMMBl.
7 Kak onpenenuTs yaelbHOE CLeTICHHE TOPOJ] B MacCUBe ?

Bapuanm Ne3
1 JlaTh mOHATHE O CTPYKTYPHOM OJIOKE MacCuBa, OT YETO 3aBUCST €0 pa3Mephl ?
2 Kak 3aMepuTh a3UMYT JIMHUU TPOCTUPAHUS IIOCKOCTH TPEIIHUHBI ?
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3 VaenbHoe cuennenue nopox 1 MlIla. Kakyro kacarenbHyro cuily HaJ0 IPUIOKHUTD K
00pa3ily ¢ KBaJpaTHbIM CEUECHHEM 5X5 CM IPU YUCTOM CIABUTE ?

4 O6paser ¢ KBaJIpaTHBIM CEUEHHEM S5X5 CM Cpe3aH NMPH HOPMAIBHOM HAIPSIKEHUU 5
MIlIa u xacarenbnom 3 MIla. Onpenenutb BETUYUHBI TPUI0KEHHBIX CHIT

5 Conporusinenue nopoas! capury 4 MlIla npu HopmansHom nasiaenuu 5 Mlla. Yron
BHyTpeHHero TpeHus 30°. OnpenenuTs ¢ NOMOUIbIO acopTa MPOYHOCTHU YEIbHOE
CLIETIJICHHE.

6 N300pa3uth Ha cTepeorpamMme III0CKOCTh TPELMHBI ¢ @3UMYTOM JIMHUU IPOCTUPAHUS
90° u yrne nagenus 0°.

7 Jlath onpenesieHUe NOHATHS «CHJIA CLIETUIEHUS.

Bapuanm No4

1 Obpazen nmopoas! Kyoudeckoii popmbl umeet pazmepsl Sx5x5 cm. [Ipu ogHOOCHOM
CKaTUU TIPoJI0JibHAs abcomtoTHas nedopmarus cocrasuia 0,5 mm. Koaddunuent
[Tyaccona nmopoast 0,2. OnpenenuTs OTHOCUTENBHYIO TOMEPEYHYIO AehOopMalHio.

2 Bynpao3epom caBUHYTA Ipu3Ma nopojibl cedenreM 1x1x1 m. Kakyro cuny
NOTpe6OBANOCh IPHIIOKUTE [T €€ CABHTa, ECIM yAenbHEIH Bec mopox 2-10* H/v?®,
ynensHoe cuerienue 1 Mlla, yron BHyTpenHero tpenus 30° ?

3 Onpenenuth 60KOBOE naBieHue B MaccuBe Ha riayoune 300 m. [lnotHoCTs IOPOA 3
/M3, Kosdoumment IMyaccona 0,2.

4 JlaTb Ha3BaHUE U OMpeneTeHne TUHUH 1,2,
YKa3aHHBIX Ha CTEpEOrpaMMe TPEIIMHOBATOCTH
Y OTIMCaHHUE CTI0co0a UX OMpeIeTIeHNUS.

5 N300pa3uTh Ha cTepeorpaMMe IIOCKOCTh TPEITUHBI B a3UMYTOM JIMHUH MTPOCTHPAHHS
300° u yrnom nagenus 60°.
6 JlaTp ompeneneHns «yJeIbHOTO BECA» M «IIJIOTHOCTH» MOPOI.
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7  JlaTb ~ aHAJIUTHYECKOE  BBIpaXKEHHE T, !
nacrnopra  NPOYHOCTH,  HM300pa)kKeHHOTrO

PHUCYHKE.

Ha

Bapuanm No5

1 datb onpeneneHre MHTEHCUBHOCTH TPEIIMHOBATOCTH, HAa3BaTh (DAaKTOPa, OT KOTOPHIX
3aBUCHUT CTPYKTYpPHOE OciabiieHne mopo.

2 N300pa3uTh Ha cTepeorpaMMe TIOCKOCTh TPEIIUHBI C a3UMYTOM JIMHUH IPOCTUPAHUS
30° u yriaom nagenus 10°

3 OnpeenuTh MIOTHOCTH TTOPOHI (B T/MY), €CIH ee yaenbHbIH Bec 29430 Hom?.

4 Onpenenuth O0OKOBOE NaBjieHHe B MaccuBe nopo Ha riayoune 100 m. Koaddurmenrta
Iyaccona 3tux nopox 0,2. TInoTHOCTs TOpOB! 3 T/M2.

5 JlaTh onpeneneHue yria BHyTPEHHErO TPEHUS TOPOIbL.

6 HauepTuTh BO3MOXHBIE CXEMBI IPHIJIOKEHUS CHJT K 00pasiiaM mopoibl IPHU UCTIBITAHUN
WX Ha C/IBHT.

7 OnpenenuTb CHIYy TSDHKECTH BEPTHKAIBHOTO MOPOAHOTO Ojoka BbicOTOM 100 M,

MUpHHOH 50 M B TINOCKO-HANPSKEHHOM COCTOSIHMH. I1moTHOCTS TOpos 3 T/M°.

Bapuanm No6

1 InotHOCTH MOpOA 3 T/M3, KOO PuImenT [Tyaccona 0,2. ONpeaenuTh TOPUOHTATBHOE
HanpsbkeHue Ha riyouHe maccusa 200 M.

2 Ob6pazer ¢ ceuenue 10x10 cm paspyiien kacatenpHOM Harpy3ko# 0,5 MI1a.
OnpenenuTb BEIMYUHY NPUIT0KEHHON CHIIBL.

3 Kakas nopojia umeet 00Jbliee CONPOTUBICHUE CABUTY NP HOPMAJIBHOM JIaBJIEHUU 5
MlIla: 1) ¢ =30°, C=0,1 MIla; 2) @ =15° C=0,2 MIla.

4 Casur obpasiia mpou3solien npu BeprukanbHoM nasnennu 0,6 MIla u kacarensHOM). 1

MIla. Yron BayTpeHHero tpeHust nopojibl 30°. OnpeaenuTs yaeJlIbHOE CLETIICHHE
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MOPOJIBL.
5 N300pa3uth Ha cTepeorpaMmMe III0CKOCTh OTKOCA C a3UMyTOM Inpoctupanus 310° u
yriioMm naaeHus 90°.
6 Kakyro maccy rpysa TpedyeTcsi IOMECTHTh Ha TOBEPXHOCTh 0Opasia ceuenuem 20x20
cM, 4TOOBI co31aTh BepTuKanbHOoe naBienue 0,1 Mlla.
7 Jlath onpenesIeHNE NOHATHUIO «UUCTBIA CIBUT.
Pabora Ne2
Bapuanm Nel
1 IIpu HOopmasibHOM naaBieHuu 2 Mlla
COTPOTHUBIICHUE TTOPOJIbI CJIBUTY COCTABIISACT T, [ 2,2
Mlla. C noMonibto MpeAesIbHOro Kpyra hﬂ: i ~\:\ et Mopa
(Ha pUCYHKE) OMPENIETUTH: a) Yroil : Vi AN
BHYTPEHHETO TPEHHsI MOPOJbI; -,[ . . ) 0)

y/IeNbHOE CIEMIEHHE TOPOIbL. o 2 4 & &Mha

2 B kakux ciyyasix TpelMHa OTphIBa MpH Aepopmaluy oTkoca o0pa3yercs Ha
MOBEPXHOCTHU OTKOca ? JIaTh cXeMy IMOCTPOEHUS IMHUH CKOJIBKEHHS B 3TOM CiIydae.

3 Omnucats: a ) NOCAeA0BATENbHOCTD; 0) YCIOBUS; B) IPUUMHBI AepopManuu
oOpyIIeHHUs B BUJIE CIBUTA CO CKOJIOM. JlaTh cxemy nedopmarii.

4 TTocTpOUTH MACOPT MPOYHOCTH TIOPO/IBI, €CITH COTIPOTUBIICHUE €€ CIIBUTY
onpenensercs ypasuenuem [r] = (0,37-c + 0,6), MI1a.

5 Ilo pe3ynbraTam cpesa JBYX NPSIMOYTOJBHBIX MPU3M MACCUBA IIOCTPOEH MAcIoOpT
MIPOYHOCTH MOPOJ, MaccuBa (CM. PUCYHOK). OmpenenuTb CUly, KOTopas moTpedyeTcs
JIOMS C/IBUTA TPSMO - YTOJIBHON MPU3MBI HOPOJ C Pa3sMePaMu: TLIOMAAb OCHOBAHUS 1 M2,
BeIcOTa 1,5 M. TInoTHOCTS HOpos 2 2 /M3,

Bapuanm No2
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CtpyKTypHBII

3IIEMEHT [InaHupyeMble pe3yabTaThl 00yUEHUs OLEHOYHBIE CPENCTBA
KOMIICTCHIIUH
1 Ha pucyHKe JaH nacrnopt NPOYHOCTH MOPOJIBL. T ——T—

[TocTpoenreM mnpenensHOro kpyra Mopa Mila s ot il
ONpPEIEINTh MaKCUMAJIbHOE KacaTelbHOe ! ,/'l i
HapsHKEHUE B TOYKE MACCHBA, II€ HOPMAJIb- ) —j HOE
HaNpPsHKEHUE Ha TUIONIAJIKE CIBHUIA COC- L ' | TaBuseT
2 MIla. o2 4 6

2 B kakux ciiyyasx npu aegopmaruu 0TKoca OTCYTCTBYET BEpTHKaIbHAas TPEIIMHA
oTpeiBa ? /laTh cXxeMy NOCTPOECHHUSI IMHUH CKOJIBKECHHUS ISl TOTO CIrydasl.
3 YcpeaHuTh yros BHYTPEHHETO TPEHUS TOPOI.

CpoiicTBa nopoJ;: @ @ M{: 10000

- YTOJI BHYTPEHHETO
TPEeHHUsI, Tpal. 20 30

- IUTOTHOCTD, T/M° 2,0 3,0

4 B Touke HaNnpsHPKEHHOTO MacCHBa MaKCUMAaJIbHOE KacaTelbHOE HApsyKEHHUE
3 MlI]a. IToctpoenuem kpyra Mopa onpeaennTs HOpMaJIbHOE U KacaTeIbHOe
HaIpsDKCHUs, IEHCTBYIONINE Ha IJIONIAIKE C YTIIoM HakiioHa 6 = 35°,

5 Onucath: a) mOCNeA0BaTEIHHOCTE; 0) YCIOBHS; B) MPUYHMHBI AehopMaliii OTKOCOB B
BHJIE OTO3HA-c/IBUTA. J[aTh cxeMy nedopManuu.

Bapuanm Ne3

1 Ha pucyHnke 1aH nacropt MpOYHOCTH TTOPOJIBI.
[TocTpoenueM mpenenbHoro kpyra Mopa
OTpENIeIUTh HAOOJIbIIIEE TITABHOE HATIPSIKE-

HHUC B TOYKC MACCHBA, I'’TC KACATCJIbHOC HaIllps-
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~—

JKEHUE 10 IIIOINAJKE CIBUIa COCTABJIAET M ‘ / 3,5

MTI]a. y
/

=

|

2 B kakux ciiy4asix Ha KpyrJIOLWIMHIPUYECKON § B
MMOBEPXHOCTU CKOJBXKEHUSI OTCYTCTBYET IIJIOCKUM (ot ' RS L __| y4acrok
? JlaTh cxeMy MOCTPOCHHUS JIMHUU CKOJIbKEHUS IS e 2 & &cHl sroro
ciIydast.

3 OmucaTth: a) MOCIEA0BATEILHOCTD; 0) YCIOBUS; B) MPUYUHBI AePOpMAIH OTKOCOB B
BHUJIE TITyOMHHOTO OTMOJNI3Hs OOpTa Kapbepa. [lath cxemy nedopmaruu.

4 OmnpenenuTh BBICOTY YCTOMUUBOTO ycTyma ¢ yriaoM otkoca 70°. Koaddumment 3amaca
ycroituuBoctu 1,5. Y aenbHoe cuemienue nopox B maccuse 0,02 MIla. Yron

BHyTpeHHero Tperus 30°. [TnotnocTs mopos 3 T/M°.

5 OnpenenuTh yrojl HaKJIOHA HAITPaBICHUS -
KacaTeJIbHOTO M HauOOIBIIETO ITaBHOTO \/
HaIPsOKEHUS B TOYKE A JTMHUHM CKOJIBKCHHUS.

Bapuanm Nod

1 Ha pucynke naH macropT MpOYHOCTH TTOPO/IBI.
[TocTpoenuem npenensHOro Kkpyra Mopa ompe-
JIeTTUTh HAaUMEHBIIIee TJIABHOE HAIPSKEHUE B
TOYKE MACCHUBAa, IJIe HOPMAJIbHOE HANIPSKEHUE
Ha IUIoIIaaKe caBura cocrasiseT 3 MIla.

2 B kakux ciiyqasix TpenigHa OTpbeiBa pH fedopmarui oTkoca o0pa3yeTcst OT BepxHen
OpoBk# ? J[aTh cXeMy MOCTPOEHUS JIMHUM CKOJIbKEHUS JJIs1 3TOTO CIydasl.

3 OnucaTth: a) MOCJIEA0BATEILHOCTD ; 0) YCIOBHS; B) IPUYMHBI AeopMaliii OTKOCOB B
Buze ochinu. Jlath cxemy aedopmarui.
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4 YcpenHuThb yAeTbHBIN BEC TTOPOJ] B MACCUBE.

Y nenbHbIi BEC TOPO.

- 3104 H/M3 B o]
@ t - 50
- {0e
@ -2,5-10* H/m® L _152
.f 200
i W B e -

@ ~2,8-10* H/W®

5 Onpenenutb 60KOBOE AAaBICHHE B TOUKE A
MaccHBa MopoJi B OTKOCE (CM. pUCYHOK).
InotroCTH Mopoz 3 /M. Kosddumment
ITyaccona nopon 0,2.

Bapuanm No5

1 B Touke MaccuBa mopoj 6opTa Kapbepa HanOobliee MIaBHOE HAPSHKCHUE
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Mlla, nanmensbiiee 2 MIIa. [ToctpoenneM kpyra Mopa Ju1st 3T0i TOUKH OIPENEIUTh
BEJIMYMHY HOPMAJIBHOT'O U KacaTeJIbHOI'O HANPSHKEHUH, NeMCTBYIOIUX Ha MJIOLIAIKe
CIBUTa. YTOJ BHYTPEHHErO TpeHus nopox 34°.

2 OOBACHUTH, TOYEMY YTOJ €CTECTBEHHOI'O OTKOCA Pa3phIXJICHHBIX MOPOA OOIbIIE yTiaa
UX BHYTPEHHETO TPEHHUS.

3 Onmcars; a) MOCIEI0BATEIBHOCTD; 0) YCIOBUS; B) MPUUMHBI Ae(hOpMaIii OTKOCOB B
BUjie (PUIBTPALIMOHHON OIUIBIBUHBI (LIMKIMYHOTO onoi3Hs). [late cxemy aegopmanuu.

4 OnpenenuThb BHICOTY YCTYIIA B MPEACIBHOM COCTOSTHUU C YIJIOM OTKoca 60°.
VY nensnoe cuennenue nopox 0,1 MIla. Yron Bayrpennero tpenus 30°. [InotHocts 3

/M.

~ ...,._.--.fr.a 0
5 OnpenenuTh KacaTeabHOE HANPSHKCHHE
B TOYKE A JIMHUU CKOJBXECHHU.
[InotHocte moOpox 3 /™.

Bapuanm No6
1 Ucnonb3ys npenenbHbId Kpyr Mopa Ha pu- CHRETTTT T
CYHKE, ONPEJENIUTh YIEIbHOE CLEIUIEHNE e P B
MIOPOJBI, €CIIU YIOJl BHYTPEHHETO TPEHUS 21' / \ 30°.
8 2 1 A
-t Yy TN

2 OnpenenuThb ¢ MOMOIIBIO PUCYHKA
YroJI HaKJIOHA HauOOJIBIIETO TJIABHOTO
HaIpsDKEHUS K TOPU30HTAIIN B TOUKE A
JIMHUM CKOJIbKECHMUS.
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3 Ilo pe3ynbTaTam cpesa AByX 00pasioB
ONPENIETUTh YT0JI BHYTPEHHET0 TPEHUS U
CLETUICEHHE TIOPO/IbI: TEPBBI 00pa3el cpe3aH npu
BEPTUKAJILHON HArpy3Ke
1 Mlla, ropuzontansuoii 1 Mlla; BTopoii —
cootBercTBeHHO 3 MIla u 2 MIla.

4 ITnoTHOCTH TIOpOJ 3 /™. VY aenpHOE CONPOTHRIICHKE MTOPOT B 00pasie 2 MIIa. Yron
BHyTpeHHero TpeHus 30°. [Iopoibl CHIIBHO TPEIIMHOBATHIE: PACCTOSHUE MEXTY
TpemuHamu 15 cm. OnpenenuTs BbICOTY BEPTUKAIBHOTO OOHaKEHUS IOPOJI OTKOCA
BbIcOTOM 300 M.

5 Onmcats: a) MOCIe0BATENBHOCTD; 0) YCIOBUS; B) IPUUMHBI Ae(hOpMaIii OTKOCOB B

BH/JIE TIOKPOBHOTO OnoJi3HA. JlaTh cxemy Aedopmariuu.

Bapuanm No'l
1 OnpenenuTh yroi BHyTPEHHETO TPEHUS T /_l\
IIOPO/IbI, UCIIONB3YS IPEaeIbHbIN Kpyr Mopa 5 < RS Ha
PUCYHKE. Y IEIbHOE CUEILIEHUE TTOPOIbI // \& 1 MIla
1 / }

o 1 Z 3 4 ¢ Mhe
2 Onucarsp; a) MOCJIEI0BATENBHOCTD; 0)

YCIIOBHS; B) IPUYMHBI JIepOopMaIiii OTKOCOB B BUJIE OOPYLIEHUS CO CTYNEHYATHIM
casurom. [late cxemy nedopmarnumu.

3 OnpenenuTs NpeaeabHO-A0IYCTUMYIO BBICOTY BEPTUKAJIIBHOTO OTKOCA C
K09} PHUIMEHTOM 3amaca yCTOMUMBOCTH 2, ECITM yeNbHEIH Bec mopox 28 kH/M®, yron
BHYTpeHHero TpeHus 28°, cueruienne nopox B maccuse 0,28 MIla.

4 Onpenenuth TpadUYECKUM CIIOCOOOM IIUPUHY MPU3MbI CKOJIBKEHUS B YCTYIIE
BBICOTOM 36 M U ¢ yriom oTkoca 45°. ¥V nenbHoe cueruienue nopoa B maccuse 0,06
MIIa. Yron BayTperHero Tperus 30°. ITnotHocts mopos 3 /M. IocTpoenus
BBITIOJIHATH HA CXEME MomnepeyHoro ceueHust ycryna B M 1:500.
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5 IocTpouts npenensHbIid Kpyr Mopa 11t TOYKH MaccHBa, B KOTOPOi HanbobIiee
rnaBHoe HanpspbkeHue 8 MlIla, conpotusnienue casury 3 Mlla. Yron BHyTpeHHEr0o
Tpenus nopon 30°.

Bapuanm Ne8
1 Ha pucynke nzo0OpaxeHa JIMHHS
CKOJIBJKEHUS OTKOCA yCTyTa
BbicoToi 40 M. Omnpenenuts
yroJl BHYTPEHHETO TPEHUS H
CIIETITIEHHE TIOPOJ] YCTYIIA, €CITH MX IUIOTHOCTD 3 T/M°.

2 Omucatsp; a) MOCIeI0BaTeIbHOCTD; 0) YCIOBUS; B) MPUUUHBI ehOpMaIliu OTKOCOB B
BU/JIE OIOJI3HS U30TPOIHOT0 MaccuBa. JlaTh cxemy Aegopmaiuu.

3 B Touke A maccuBa nopoj 0opra eiicTByer
ooxoBoe nasinenune 0,9 MlIla. IInoTtHOCTE
3 /M. Onpenenuts ko GUITHERT G0KOBOTO MA: {006l

nopona
oTmopa
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HOPO/I.

4 Onpenenuth KOd(HPUITMEHT 3araca yCTOWYNBOCTH BEPTUKAIIBHOTO OTKOCA BhICOTOM 40
M. (st pacderoB nmoctpouts cxemy M 1:1000 nomnepeyHOro ce4eHus 1 MIOCKYIo
MMOBEPXHOCTh CKOJIbXKEHUs). Y nenbHoe crerienue nopoa 0,1 MIla. Yron
BHyTpeHHero Tpenus 30°. ITnotHocTs mopos 3 T/M°.

5 Onpenenuth OOKOBOE JaBlieHUE B MaccuBe mopo Ha riryoune 100 m. [TnoTHOCTH

nopox 3 T/m°. Koadpumuent Iyaccona 0,2.

Bapuanm Ne9

1 Tpu caBure 06pasia MoposIkl ¢ MIOMAEI0 cedenus 20 cM2 HopManbHas 1
KacaTeNbHasi Harpy3KHu cocTaBmiid cooTBEeTCTBEHHO 40 1 30 kr. OnpenenuTs yaeapHoe
CLEIUIEHHE TIOPO/Ibl, €CIIM YTOJI BHYTPEHHEr0 TpeHus 25°.

2 Onucartsp; a) MOCIeI0BaTEIbHOCTh; 0) YCIOBHS; B) IPUYMHBI Je(OPMALIUU OTKOCOB B
BU/JIE KOHTAKTHOI'O OMOJI3HS IIPU KPYTOM IaJIEHUU KOHTAKTOB. JlaTh cxemy
negopmanuu.

3 Kaxkas u3 AByX nopoJ umeet 00Jbliiee CONpOTUBIIEHUE CABUTY B OOPTY € BBICOTOM
otkoca 200 m: 1) ynensHoe cremienne oopasua 10 MIla, yron BHyTpeHHEro TpeHUs
30°, ”HTEHCUBHOCTb TPEUIMHOBATOCTH 4; 2) ynenbHoe cuerienue odpasia 20 MIla,
yroJi BHyTpeHHero TpeHus 30°, ”THTEHCUBHOCTh TPEIIMHOBATOCTH 12.

4 PaccunTaTh KO3 UIMEHT 3amaca yCTOWYMBOCTH BEPTUKAIBHOTO OTKOCA MO TIOCKON
MOBEPXHOCTHU CKOJIbKeHUs. BricoTa oTkoca 100 m (cxemy cedyeHus cTpouts B M
1:2000). Y nenphoe cueruienue nopoa 0,2 Mlla. Yron Bayrpennero tpenus 30°.

V nenbusiii Bec 30 kKH/ME,
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyemsble pe3yabTaTbl 00yueHUs

Ol1ieHOYHbIE CPEACTBA

5 C noMo1IpI0 MOCTPOCHUS TPAPHUKOB MACTIOPTA MTPOYHOCTH MOPOJIbI U MPEACTHHOTO
Kpyra Mopa onpeneiauTb BeTUYHNHY HauOOJIBIIEro IJIABHOTO HAMPSKEHUS B TOUKE
MaccuBa, e CONpOTUBJIeHUE cABUTY paBHO 2 MIIa. Y nenbHoe cuermienue noposst 1
MlIa. Yron BHyTpeHHero Tpenus 30°.

Bapuanm Nel0

1 lokazatk, 4To Kycok mopojs! Maccoit 300 Kr OyAeT HaXOIUThCS B yCTOMYMBOM
cocTostHuM Ha oTKoce 25°. ITnomans onopsl kycka 0,5 M2, Clienuenue ero ¢
noBepxHocThio oTKoca 0,01 MIIa. Yron BHyTpenHero tpenus 30°.

2 Onucarsp; a) MOCIeN0BaTEIbHOCTD; 0) YCIOBHS; B) IPUYHUHBI Je()OPMALIUU OTKOCOB B
BUJIE KOHTAKTHOTO ONOJI3HA-BbIAaBIMBaHU. J[aTh cxemy nedopmarum.

3 OmpenenuTh BBICOTY OTKOCA ¢ yriioM 80°, HaXOAsIIerocs B MpeIeIbHOM PaBHOBECHH.
VaenbHoe cuennenue nopox B maccuse 0,1 MII. Yron BHyTpennero tpenus 20°.
Y nenbHbI Bec 25 kH/MS,

4 YV nenbHBIN BeC OPOJ] OTKOCA, U300paKeH- HOTO
Ha pUCyHKe, cocTapiser 30 kH/MS,
OnpenenuTts yieabHOE CLEIUIEHUE TOPOoJ U yroji

BHYTPCHHCTO TPCHUS.

5 Onpenenutsd JUIsl TOYKH TOPHOTO MAacCHBa YToJI HAKJIOHA 3JIEMEHTApHON IUIOLIAIKH, 10
KOTOpo# neicTByeT kacarensbHoe Hanpspkerune 30 Klla. HauGonbiiee n HanMeHbIiee
IJIaBHBIE HANIPSDKEHMSI B 3TOM ToOUKe cooTBeTCTBEHHO cocTaBiisitoT 70 KIla u 10 Klla.
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOUYHOH ATTECTAUM, MOKA3aTeJH U KPUTEPHH
OLlCHUBAHMUSL:

[IpomexyTouHas aTTecTauus IO JUCHUIUIMHE  «[ eoMexXxaHUKa»  BKJIIOYAET
TCOPCTUUCCKHUEC BOIIPOCHI, IIO3BOJIAIOIIHNEC OICHUTH YPOBCHL YCBOCHHA O6y‘-IaIOH_[I/IMI/IC$I
3HAHUW, U TPaKTHUUECKUE 3aJaHMsl, BBIABISAIONIME CTENEeHb CHOPMUPOBAHHOCTH YMEHUH U
BJIQJICHUI, IPOBOAUTCS B (hOpME IK3aMEHA.

3aueT ¢ OLIEHKOW MO JaHHOW TUCIUIUIMHE MPOBOAUTCS B YCTHOHM ¢dopMme mo Ouneram,
KaX/JIbII 13 KOTOPBIX BKIIOUYAET 3 TEOPETUUECKUX BOIPOCaA.

IToxa3aTe/n U KPUTEPHH OLlCHMBAHUS 3a4eTa ¢ OLEHKOM:

— Ha OLEHKY «OTIMYHO» — OOydarouMiicsd TII0Ka3bIBa€T BBICOKUH YpPOBEHb
cOPMHPOBAHHOCTH  KOMIIETCHIIMH, T.e.  CTYIEHT, MpPEICTABIseT  BCECTOPOHHEE,
cucTeMaTHyeckoe U Iiy0oKoe 3HaHue y4eOHO-IPOrpaMMHOIO Marepuaia, yMeHHe CBOOOJHO
BBITNIOJIHATH 33JIaHUs, [IPElyCMOTPEHHbIE TPOrPaMMOI, YCBOUMBIIUI OCHOBHYIO U 3HAKOMBIH C
JOTIOJIHUTEIIbHON JINTEPATYpOil, PEKOMEHIOBAaHHOM IporpamMMoil. Kak mnpaBuio, ouneHka
"OTIMYHO" BBICTABISETCS CTYACHTAM, YCBOMBILIUM B3aUMOCBS3b OCHOBHBIX IOHSITUH
JUCLMIUIMHBL B MX 3HAYEHUU JUIs IpHoOpeTaeMoll mpodeccuu, NpOsIBUBIIUM TBOPYECKHE
CIIOCOOHOCTM B IIOHMMAaHUHU, U3J0XKEHUUM M HCIOJIB30BAaHUM Y4€OHO-IPOrPaMMHOIO
MaTepuana.;

— Ha OLEHKY «XOpolo» — O0OydYaroIlMics IOKa3bIBACT CPEAHHUA YpOBEHBb
c(OPMHUPOBAHHOCTU KOMIIETEHLUH, T.€. CTYAEHT IpEeJCTaBIsAeT IOJHOE 3HaHUE Yy4yeOHO-
IPOrpaMMHOT0 MaTepuaia, YCHEIIHO BBIMOJIHIIOUIMN MpPeJyCMOTPEHHBIE B Iporpamme
3aJaHus, YCBOMBIUMN OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAaHHYIO B Iporpamme. Kak
IIPaBWJIO, OLIEHKA "XOpoOILIO" BBICTABISAETCS CTYIACHTAM, IIOKA3aBLIUM CHCTEMATUYECKUUN
XapakTep 3HAHUM MO JUCLUIUIMHE U CHOCOOHBIM K MX CAMOCTOSITEIbHOMY HOIOJIHEHHIO U
OOHOBJICHHIO B XOJI€ JaJIbHEHIIEeH yueOHO# paboThl 1 MpoheCCHOHATLHON 1eATeIbHOCTH;

— Ha OLIEHKY «Y/IOBJIETBOPUTEIIbHO» — O0yUarOIUIACS MOKa3bIBaeT MOPOTOBbIM YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHILIUH, T.€. CTYIEHT, IPEJCTaBIsET 3HaHUS OCHOBHOTO y4eOHO-
IPOTrpaMMHOr0 MaTepuana B o0beMe, HE0OX0IUMOM /IS AajbHENIIel yueObl U MpeIcTosAIen
paboThl MO CIEUUATbHOCTH, CHPABISIONIMICS C BBHIIIOJHEHUEM 3aJaHUM, IPeIyCMOTPEHHBIX
IIPOrpPaMMOi, 3HaKOMBII C OCHOBHOW JIMTEpPAaTypoOM, pPEKOMEHIOBaHHOW mporpammoi. Kax
NpaBWJIO, OLEHKa '"yJIOBJIETBOPUTEIHHO" BBICTABISAETCS CTYyIEHTaM, JIONYCTUBIIUM
NOTPEIIHOCTH B OTBETE HA DK3AMEHE U IIPHU BBINOJIHEHUU JK3aMEHALIMOHHBIX 3aJaHUi, HO
o0nafaomuM HEOOXOJUMBIMU 3HAHUSAMU Ui HUX YCTPAHEHHUS TOJ PYKOBOJICTBOM
IpenoaaBaTes;

— Ha OLEHKY «HEYIOBJETBOPUTEIBHO» — pe3yJbTaT OOy4eHHs HE JIOCTHTHYT,
oOyyaromuiicss He MOXKET TOKa3aTh 3HAHUS HAa YPOBHE BOCIPOU3BENEHUS M OOBSCHEHUS
uH(pOpMaLlMU, HE MOKET MTOKa3aTh UHTEUIEKTyaJIbHbIE HABBIKM PELICHUS IPOCTHIX 3a]ad, T.€.
y CTyAEHTa, OOHApy>KMBAIOTCS MNpoOeiasl B 3HAHUSAX OCHOBHOIO Y4eOHO-IIPOrPaMMHOTO
MaTepuaia, JOCTUTHYThl MPUHIMIIHUAIbHBIE OIIMOKHM B BBIOJHEHUU TPEAYCMOTPEHHBIX
[IPOrpaMMoOi 3aJaHuM.

8 YuedHO-MeTOoANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHre TN CIUTITHHbI

a) OcHoBHas JUTEpaTypa:

1. lementobes, A.B. Koncnekt nekuuii no nuctuiuinae «I'eomexanukay [ DIeKTpOHHBIHA
pecypc]: IeKTpOHHOE yueOHOoe mocobue sl CTYJASHTOB HampasiieHus moarotoBku 21.05.04
«lopaoe genmo», 21.05.05 «®Dusznueckue NPOIECCHl TOPHOTO HIM  He(PTErazoBoro
npousBojicTBa» / A.B. lementoeB; Ky3['TY. - Kemeposo, 2016. - 129 ¢. — Pexum nocryna:
https://e.lanbook.com/book/115111 — 3aru. ¢ 9kpaHa.

2. Kaszukaes, I.M., KospipeB, A.A., Kacnapesn, D.B., Moduc, M.A. VYmnpasienue
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https://e.lanbook.com/book/115111
https://e.lanbook.com/book/101757
https://e.lanbook.com/book/101757

TFEOMEXaHUYECKUMHU TPOIECCaMH TIPU pa3paboTKe MECTOPOXKIACHHUI MOJE3HBIX HCKOMAEMbIX
[DnexTpoHHBI pecypc]: YueOHOe mocobue. - M.: M3narensctBo «l'opHas kHuray, 2016. -
490 c.: mn. — Pexum pocryma: https://e.lanbook.com/reader/book/101757/#1 — 3ariu. ¢
9KpaHa.

0) /lonmoJiHUTe IbHAA JIUTEpaTypa:
1. lementreB, A.B. ['eomexannka [DaeKTpOHHBINA pecypc]: 1abopaTOPHBIN MPAKTUKYM
JUI CTYACHTOB, OOYYalOUIMXCS 1O HAalpaBJICHUIO TOATOTOBKU (cmeuuanbHoctn) 21.05.04
«l"opnoe nenoy», crneunanuzauu 21.05.04-05 «lllaxTHOE€ M MOJ3EMHOE CTPOUTEIBCTBO» U
HAIpPaBJICHUIO MOAroToBKY (cnenuanbHocTh) 21.05.05 «Pusnyeckue mpoueccsl TOpHOro Uilu
HedrerazoBoro npousBojacTtBay / A.B. JleMmentreB - Kemepopo: Ky3I'TV, 2015. - 104 c. —
Pexxum nocryna: https://e.lanbook.com/reader/book/69419/#1 — 3aru. ¢ 9kpaHa.

B) Meroauueckue yka3aHus:

1. Bangguo B.IO., Kamanosa E.Il. T'eomexanuka [DIeKTpOHHBIH pecypc]
nabopatopublii npaktukyM / Bagum lOpweBuu 3amsnnoB, Enena IlerpoBna Kamamosa ;
OI'BOY BIIO «MarHuTOropckuili rocyJapCTBEHHbIM TEXHUYECKUH yHuBepcuter um. [.U.
HOCOBay. - DneKTpoH. TekcToBble AaH. (861 Kb).-Marunutoropck : ®I'bOY BIIO «MI'TVY»,
2016. Pexum noctyma: http://catalog.inforeg.ru/inet/GetEzineByID/311549 — 3arn. ¢
JKpaHa.

2. KysnemoBa T.C. OcHOBBI reoMexaHWKH. MeToa. yKa3aHUS 1O BBIIIOJHEHHUIO
pacueTHO-rpaduueckoil padboTsl o AucHUIIMHaM «I'eomexanukay», «OCHOBBI T€OMEXaHUKH.
Maraurtoropck: 'OY BITIO «MI'TY», 2010. — 29 c.

r) [IporpamMuoe obecrieuenue u MHTEpHET-pECypCHI:
[TporpamMmMHoOe obecrieueHue:

Haumenoanue [10 Ne norosopa Cpok nencTBUSI TUIIEH3UN
MS Windows 7 11-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpoyHo
Kaspersky Endpoind Security | 7 20615 o1 21.03.2018 28.01.2020

Juist OuzHeca-CtaHAapTHBIN
J-1347-17 ot 20.12.2017 21.03.2018

J1-1481-16 ot 25.11.2016 25.12.2017

7 Zip CBOOOJIHO pacpoCTpaHsieMoe | 6eccpouHO

NuTepHeT-pecypcesr:

HammonaneHass wH(pOpMallMOHHO-aHAIMTUYECKasT cucTeMa — Poccuiickuil WHIEKC
Hay4HOI'O LUTHPOBAHUSA (PVMHLI) [DneKTpOHHBII pecypc]. — URL:
https://elibrary.ru/defaultx.asp — 3aru. ¢ sxpaHna.

[TouckoBas cucrema Axkamgemusi Google (Google Scholar) [DnexkTponHBI pecypc]. —
URL: https://scholar.google.ru/ — 3arm. ¢ sxpaHa.

MogenupoBanue negopmanuii OOPTOB M YCTYIOB KapbepoB METOJOM KOHEYHO-
JUCKPETHBIX JJIEMEHTOB PpEAJIM30BAaHHBIM B KOMIIBIOTEpHOW mporpamMMe [DIeKTpOHHBIN
pecypc]. — URL: https://www.youtube.com/watch?v=WtVolUVI6IE&feature=youtu.be —
3ari. ¢ ’KpaHa.

I'eomexanuka (pacckasbiBaeT npodeccop Anekcanap bapsx) [DnekTpoHHBIH pecypc]. —
URL:https://yandex.ru/video/preview/? =1580964189066&filmld=15884016058561667495
&from=tabbar&p=1&parent-reqid=1580967538436352-868946418045332387300111-vlal-
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https://e.lanbook.com/book/101757
https://e.lanbook.com/reader/book/101757/#1
https://e.lanbook.com/reader/book/69419/#1
http://catalog.inforeg.ru/inet/GetEzineByID/311549
https://elibrary.ru/defaultx.asp
https://scholar.google.ru/
https://www.youtube.com/watch?v=WtVo1Uvl6lE&feature=youtu.be
https://yandex.ru/video/preview/?_=1580964189066&filmId=15884016058561667495&from=tabbar&p=1&parent-reqid=1580967538436352-868946418045332387300111-vla1-3762&text=макаров+геомеханика
https://yandex.ru/video/preview/?_=1580964189066&filmId=15884016058561667495&from=tabbar&p=1&parent-reqid=1580967538436352-868946418045332387300111-vla1-3762&text=макаров+геомеханика

3762 &text=makapoBtreoMexaHuKa — 3aril. ¢ IKpaHa.

9 MaTepuajabHO-TeXHHYECKOE o0ecnedyeHue TUCUUIIMHBI (MOTYJIsl)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOC obecneucHue JUCHMITIIIMHBI BKIIIOYACT!

Tun u Ha3BaHUE ayJUTOPUHU

OcHallieHue ayuTOpun

Y4eOHble ayIUTOPUH AJIs
MIPOBEJICHUS 3aHATUN
JEKLIMOHHOI'O TUIIA

MynbTUMeINITHBIE CPEACTBA XPAHEHHUS, [IEpEAaUnd U
npeCcTaBIeHUs HHPOPMALUU

VYueOHast aytuTOpHs UIs
MIPOBEJICHUS JIaOOPATOPHBIX
pabot: mabopaTopusi reOMEXaHUKU
u TexHonoruu OI'P

JlaGopaTopHbIe yCTaHOBKH, U3MEPUTEIIbHBIE IPUOOPHI

JUUISL BBITIOJTHEHUSI JTAOOPAaTOPHBIX padoT:

JlnHaMOMETp 3JEKTPOHHBIA CKATHS

JOCM-1/4-1MT'4 o 1 xH;

ITpubop xomnpeccuoHHbIH 11 ucnibITanus rpyHTOB [IKT-D;
IIpubop 1y onpexneneHus CONPOTHUBIEHMSA TpyHTOB ciasury ['TTI-
30;

kad cymmnsaeri 11C-0,25-20;

Becwl nmaboparopHubie anektporHsle ARC120 Adventure ki
To4uHOCTH II

( roc. peectp Ne 18785-00);

VYueOHast ayTuTOpHs ISt
IPOBE/ICHUS JTA0OPATOPHBIX
pabot: mabopaTtopusi TeOMEXaHUKH
U (U3UKU TOPHBIX MTOPOJT

Ipecc ruppasmuaeckuii [ICY-125

W3mepurens BpeMEHH M CKOPOCTH PaCIpOCTPAHEHHS YJIbTpa3ByKa
[Mynscap-2.1;
Kanmamerp  KM-7
BOCIIPUIMYHBOCTH;
Becsr 1aboparopusie BK-3000

KII. TOYHOCTH BbICOKUH 11

( roc. peectp PONe 48026-11);

Becsl HeaBTOMAaTHYECKOro  JEHCTBUS
«"'ynnmusep 06») k1. Tounoctu I11;
CreHJ| U1l MOJICIMPOBAHMS HA SKBUBAJICHTHBIX MaTepHaax;
Jlabopatopus nonesas [1J1J1-10;

KapMaHHBIfI HU3MCPUTCIIb MarHUTHOH

MII-150 (MII BJA

Maket JUTA ONPCACIICHUA TPEHIMHOBATOCTH I'OPHBIX IMOPOA.

VY4eOHble ayAUTOpUH IS
IIPOBEJCHUS MPAKTUYECKUX
3aHATUHN, TPYIIOBBIX U
WHIVBHUAYAJIbHBIX KOHCYJIbTALHM,
TEKYIIEro KOHTPOJIS U
IIPOMEXKYTOUHOM aTTecTalui

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPAH

ITomemntenus aiis
CaMOCTOSITENILHON paOOTHhI
o0ydJaronmxcs

[TepconanbHbie KOMITBIOTEPHI ¢ TakeTrom MS Office,
BBIXOZIOM B MIHTEpHET U € I0CTYIIOM B 3JIEKTPOHHYIO
MH()OPMAIIOHHO-00Pa30BaTENBHYIO CPETY
YHUBEPCHUTETA

[Tomemnienue s XpaHeHUs U

Cremnaxu, celibl 1151 XpaHeHHs] y4eOHOTO

npopHIAKTHIECKOTO 00opyI0BaHuUs
o0ciyXuBaHUS y4eOHOTO HHCTpyMEHTBI AJs1 peMOHTA JJab0opaTOpPHOTO
000pyI0BaHUs 00opy10BaHUs
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https://yandex.ru/video/preview/?_=1580964189066&filmId=15884016058561667495&from=tabbar&p=1&parent-reqid=1580967538436352-868946418045332387300111-vla1-3762&text=макаров+геомеханика

