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BBICIIIETO 00pa30BaHuUs
«MarHuTOropcKMii rocyJapCTBEHHbIN TEXHUUECKHM yHuBepcuteT uM. .M. Hocosa»
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PabGouass mporpamma cocraBieHa Ha ocHoBe PI'OC BO - choenuanurer 1o
criermanbrocTr 21.05.04 TopHoe geno (nprka3 MunoOpHayku Poccun ot 12.08.2020 r. Ne 987)

Pabouas mporpamMma paccMoTpeHa 1 0J00peHa Ha 3aceiaHiu Kadeapsl [ OpHBIX MalIiH 1
TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMILIEKCOB

10.02.2023, npotoko Ne 4 %
3aB. Kadenpoii — A.M. Maxuros

Pabouas mporpamma orobpena metouaeckoi komuccueid UI'IuT
13.02.2023 r. mpotokon Ne 3

[Ipencenarens N.A. ITpiTanes

PabGouas nporpamma cocraBiieHa: \J@_/i/
npodeccop kadeapsl [MuTTK, n-p TexH. Hayk I'.J1.Ilepmmn

7

PelleH3enT: %
3am. HauamsHuka KPI[-2 000 "OCK" / C.B. Hemkos
7




JIner akryaamzanuu padodeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2024 - 2025
y4eOHOM rojly Ha 3aceaHuu Kadeapsl [OpHBIX MalllMH ¥ TPAHCIIOPTHO -TEXHOJIOTHUECKUX

[Iporokom or 20 1. Ne

3aB. kadenpoii A.M. Maxutos

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena it peanmsarmu B 2025 - 2026
y4e0OHOM roJly Ha 3aceqaHuu Kageapsl [ OpHBIX MAIIWH ¥ TPAHCTIOPTHO-TEXHOJIOTHISCKHX

[Iporoxom oT 20 1. Ne

3aB. kadenpoit A.M. MaxuTos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena juist peanm3armu B 2026 - 2027
y4eOHOM rojly Ha 3aceJaHuu Kadeapsl [OpHBIX MalllMH ¥ TPAHCIOPTHO-TEXHOJIOTHYECKUX

[IpoTokomor 20 . Ne

3aB. kadenpoit A.M. Maxutos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0penHa it peanm3armu B 2027 - 2028
y4eOHOM ro/1y Ha 3aceaHuu Kaeapsl ['OpHBIX MaITUH U TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.M. Maxutos

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanusarmu B 2028 - 2029
yueOHOM roay Ha 3aceqanud Kadeapsl ['OpHBIX MaIIUH U TPAHCTIOPTHO-TEXHOJIOTUICCKUX

[Ipotokom ot 20 r. Ne

3aB. kadenpoit A.M. MaxuToB

Paboyas nmporpamma nepecMoTpeHa, 00CyXxieHa 1 o100peHa s peanusaruu B 2029 - 2030
yueOHOM roay Ha 3aceqanuu Kadeapsl ['OpPHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTUIECKUAX

IIpotokomor 20 . Ne
3aB. kadenpoii A.M. MaxurtoB




1 esiu ocBOCHUSI AMCHUIIIMHBI (MOYJIs1)

enssmMu ocBoeHM TuCLUIUIMHBL «['eOMEXaHMKay SBIAIOTCSA: MOArOTOBKA CIELHAINCTA
00J1aJaroNIero CUCTeMOW 3HaHHUH MO MPOTHO3UPOBAHHIO JeopMaluii MaCCUBa U MHKEHEPHBIX
METO/IOB YIIPABJICHUS TOPHBIM JIaBJICHUEM.

3ajauy JUCUMILIMHBL — YCBOEHUE CTYICHTAMU:

— 3aKOHOMEPHOCTEH pacIpenesieHNs HANPsKEHHOTO COCTOSHHS MOPOJHBIX MAacCUBOB,
HapyYIIEHHbIX TOPHBIMU BbIpa0OTKaMU;

— OCHOB MPOTHO3UpPOBaHMA JAe(opManuii TOPHBIX BBIPAOOTOK B 3aBHCUMOCTH OT
(U3NKO-MEXaHUYECKUX CBOMCTB IOPO/I, YCIOBHH HX 3aJIETaHHUS K CTPYKTYPHOTO COCTOSIHHUS;

— OCHOB 00ecreueHusl YCTOMYMBOCTH OTKPBITHIX TOPHBIX BEIPA0OTOK;

— METO/IMKH MEXaHUKO-MaTEMaTUUECKOT0 pacueTa yCTOHYMBOCTH OTKOCOB BbIPaOOTOK.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIl MPOrpaMmsbl

Huctunnuua [eomexanHuka BXOJUT B OOs3aTeNbHYIO YacTh Yy4eOHOTO IUIaHa
00pa30BaTeIbHOM IPOrpPaMMBI.

Jnst  u3ydeHHs  TUCHUIUIMHBI ~ HEoOXoauMmbl  3HaHWsS  (YMEHHUsS,  BIAJCHUS),
c(OpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI JUCIMILINH/ IPAKTUK:

MaremaTuka

dusuka

OTkpbITas pa3paboTKa MECTOPOKICHUM TTOJIE3HBIX HCKOTTAeMBIX

ConpoTHBIIEHHE MAaTEPUATIOB

3HaHus (YMEHHUS, BJIQJICHUS), TIOJYYCHHbIE TIPU U3YyYEHUH JNaHHOM JAUCUHUIUIMHBI OYyIyT
HEOOXO0IUMBI JJIs1 U3YyYEeHUS] AUCIUTLITUH/TIPAKTHK:

O6ocHOBaHUE MPOEKTHBIX PEIICHUN

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOYJISA) M IIJIAHUPYEMBbIe pPe3yJbTAThl 00y4eHUs

B pesynbraTe ocBoenus AucuuiiuHel (Moayis) «['eomexanukay o0ydaromuics J0KeH
00Ja1aTh CIeAYIONIMMI KOMIIETEHIUSIMU:

Ko nanukaTtopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

OIIK-6 CnocobeH mpUMEHSATh METOIbl aHAIW3a W 3HAHWUA 3aKOHOMEPHOCTEH IOBEICHUS H
YIPABJICHUS] CBOMCTBaMU TOPHBIX TOPOJ W COCTOSSHHEM MacCHBa B TIpolieccax T00BIYH H
nepepaboTKU TBEP/BIX MOJIE3HBIX MCKOMAEMbIX, a TaKXKe MPU CTPOUTENHCTBE U JKCILTyaTalluu
MOA3EMHBIX 00BEKTOB

OIIK-6.1 CucremaTu3upyeT METOAbl MPEICNbHOTO HAMNpSKEHHOTO  COCTOSHUS
MacCHBa FOPHBIX MTOPO

OIIK-6.2 Brnageer WHXXEHEpHBIMH U TEXHOJOTUYECKUMHU METOJAMH YIPaBICHUS
TeOMEXaHMYECKUMU MPOIIECCAMHU




4. CTpyKTypa, 00b€M U coep:KaHHue T CHUILIMHBI (MOYJIs1)

OO0mast TpyI0eMKOCTh JAUCIUILINHBI COCTABISET 5 3a4E€THBIX €IUHU

YHUCIIC:

— KOHTakTHas pabora — 123,1 akas. 9acos:
— aynutopHas — 120 aka. yacos;

— BHeayauTopHas — 3,1 akaj. 9acos;

— camocTosTenbHas pabota — 56,9 akas. 4acos;
— B (popme npakTrueckoit moarorosku — 0 akas. vac;

dopma aTTeCTalnH - 3a4ET C OLEHKOMN

i1 180 akang. gacos, B TOM

AynuropHast g s
o | xonTaxTHAS pabora E = dopma TeKyILEro
S8 Bu, KOHTpPOJIS
Paznen/ Tema 3 (B aKaj. =acax) E [ n . P Kon
g 3 © | caMOCTOSITENBHOM | yCIeBaeMOCTH U
JIACIUTUTAHBI 5 e = . | xoMnerexmuu
O 2 &5 paboTsI MPOMEKYTOTHOM
nmab. | mpakr. | 3 & aTTecTa
Jlex. 5 c el
3aH. 3aH. | O &
1.
OIIK-6.1
1.1 1. Beenenue. 10 10 8 '
peAeH OIIK-6.2
CaMOCTOSITENEHOE
U3y4YCHHE YUeOHOM
1.2 2. HanpsxenHoe 10 10 8 JIUTEPATYPHI; YcTHBII orpoc OIlK-6.1,
COCTOSTHUE MaccuBa - (cobecenoBanue) OIIK-6.2
KOHCIIEKTHPOBaHH
e
CaMOCTOSITENBEHOE
N 3y4eHue y4eOHOI .
1.3 2. CeoiictBa mnopox HBYHCHHUE YHCOHOM [y oy it orpoc OIlK-6.1,
10 10 9,9 JIUTEPATYpPbI
TOPHOT'O MaccuBa (cobecenoBanue) OIIK-6.2
- JOMallIHee
3aganHue No2.
6 - CAMOCTOSITEBHO
14 3. Mertomabt U3y4YCHUE YYCOHOM
OTpeeIICHHS 10 10 81 JIUTEPATYPbI YcTHBII orpoc OI1K-6.1,
MEXaHMYECKHMX  CBOMCTB ' - (cobecenoBanue) OIIK-6.2
opoz KOHCIIEKTHPOBaHU
e.
CaMOCTOSITENEHOE
U3yUYCHUE YUCOHOM
1.5 5. [penupoBanue JIUTEPATYPHI; YcTHbII orpoc OI1K-6.1,
. 10 10 10
KapbepHBIX MOJEH - (cobecenoBanue) OIIK-6.2
KOHCTIEKTHPOBaHU
e..
1.6 5. VYcroWumBocTh 5. YeroiyuBocTh VYeTHbIi orpoc OIIK-6.1,
10 10 9
OTKOCOB OTKOCOB (cobe-cenoBanue) OIIK-6.2
Uroro no pazueny 60 60 53

2. 3auer




OIIK-6.1,

2.1 3auer 3auer ¢ OleHKOI OIK-6.2
Hroro 1o pa3neny 3,9

HUroro 3a cemectp 60 60 53 320

HUtoro no aucuurinHae 60 60 56,9 3a4eT ¢ OICHKON




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  peanuzanuu  NPEAyCMOTPEHHBIX BUJIOB  y4eOHOM paboOThl B KauecTBE
00pa30oBaTeNbHBIX TEXHOJIOTHH B MPENOJaBaHUU JUCUUIUIMHBI «['€OMEXaHNKa» HCIONIb3YIOTCS
TpaJMLMOHHASI U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTUH.

[lepenaua HEOOXOOUMBIX TEOPETUYECKUX 3HAHUM U (OPMHUPOBAHHE OCHOBHBIX
IIpeJICTaBICHUI 10 Kypcy «l'eomMexaHuka» MPOUCXOAMUT C UCIHOJIb30BaHUEM MYJIbTUMEIUNHOTO
000pyIOBaHUSI.

Jlekuuu nOpoXodAT B TpaJAMLMOHHONM ¢opMe, B QopMme JieKuui-uHpopmanus,
JeKIUH-KOH(PEepEHINiA, JeKIHA-KOHCYAbTalUd W TPOOJEMHBIX JeKIHWid. TeopeTndecKuid
MaTepuang U3JI0KEHHBIM U OOBSICHEHHBIM CTyJEHTaM Ha JIEKUMSIX-UH(POPMALUIX, MOJIEKUT
CaMOCTOSITEIBHOMY  OCMBICIIEHHI0O W 3anoMuHaHuioo. COBOKYNMHOCTb  JOKJIAJIOB IO
MIPEIBAPUTENIBHO TIOJTOTOBJIEHHOM TMpoOJeMaTUKe CIETaHHbIX Ha JEeKIUU-KOH(pEpeHUnn
o0OecreunBaeT BCECTOPOHHEE OCBEIICHHE NPOOJIeMbl 3a CYET JOMOJHEHUS WU YTOYHCHHS
MpernojaBaTesieM, a TaKKe IOJIBEJCHHEM HWTOTOB B KOHIE JEKIUU € (QOpMYyIHMpOBaHUEM
OCHOBHBIX BBIBOJIOB. TeopeTnueckuii Matepual Ha MPOOJIEMHBIX JIEKIHUX SBISETCS Pe3yIbTaTOM
YCBOEHMSI TOJyYEHHOW HH(POpPMalU MOCPEIACTBOM IOCTAHOBKM IPOOJIEMHOr0 BOIpoca U
MouCKa myTed ero peuieHus. Ha Jneknusx — KOHCYNbTAalMAX H3JI0KEHHE HOBOTO MaTrepuaia
COIMPOBOXKIAETCS MOCTAHOBKOI BOMPOCOB U JUCKyCCHEN B TOMCKaX OTBETOB Ha 3TH BOIIPOCHI.

[Ipn mpoBeneHuu nabOPATOPHBIX 3aHATUH UCHOJB3YIOTCS paboTa B KOMaHAE U
TPagULMOHHBIN CEMUHAP.

CamocTtosarenbHas padoTa CTUMYJIUPYET CTYAEHTOB B IPOLECCE MOATOTOBKU TOMAIIHUX
3aJlaHuH, U JOKJIAJI0B JUIsSl MPAKTUYECKUX 3aHATUMN, TPHU OATOTOBKE K UTOTOBOM aTTeCcTalluu.

6 YueOHO-MeTOoquYecKOe 00ecniedeHue CaMOCTOATEIbHOIH PadoThl 00YYAKOIIHXCSI
[Ipencrasneno B mpuiioxxeHuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI IPOMEKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITOKCHUH 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIIMOHHOE 00eclievyeHHe AU CIUIIHHBI (MOYJIs1)

a) OcHoBHAas1 IMTEpPaTypa:

1 ITe3nep M.E., Modpuc M.A. TlonoB B.H. I'eomexanuka. Yuebnoe mocooue. MITY,
2008r.—-438c.

2 ITonoB B.H., HecmesinoB b.B., ITomoB C.B. YcTOWYMBOCTD OTBAJIOB CKAJIbHBIX MOPOI.
MITVY,2010r.—-122c.

3 baknamos U.B., lasunenko b.1O. 'eomexanuka. Jlaboparopuslii npaktukym. MITVY,
2006r.—72c.

0) lonostHuTEIBLHAS TUTEPATypa:

1 banynmun A.Il., SkoBneB B.H. VYcroitunBocTh OOpPTOB KapbepoB. Yu. mocoOwue.
Exate-punOypr: YpI' TV, 2005. — 105 c.

2 llenect A.T., benses B.JI. 'eomexanuka. Yu. nocodue. Exatepunoypr: YpI'TY, 2003.
—250c.

B) MeToguyeckne yKazaHus:

1 3BamsmnoB B.FO., KamamnoBa E.Il. T'eomexanmka [DIeKTpoHHBIH pecypc]
naboparopHblil mpaktukyM / Baaum IOpbeBud 3ansanos, Enena [Terposaa Kamanosa ; @I'60Y
BIIO «MarauTtoropckuii rocy1apcTBEHHbIM TEXHUYECKUI yHUBEepcUTeT um. .M.



Hocosay. - DnekrpoH. Tekctobie aAaH. (861 Kb).-Maruutoropck : ®T'bOY BITIO «MI'TY», 2016.
2 KyznenoBa T.C. OcHOBbI reoMexaHukd. MeToa. yKa3aHHS 10 BBIIOJTHEHUIO
pacuer-HO-Tpadudeckoil padoTel no aucuuiuiMHaM «I eomexanmnkay, «OCHOBBI T€OMEXaHUKH.
Marnutoropck: 'OY BIIO «MI'TY», 2010. - 29 c.
3 PycakoB b.A. 'eoMexaHU4YeCKUE pacyeThl AJIsi OTKPBITHIX TOPHBIX paboT. Yd. mocoowue.
Marnutoropck: MI'TY, 2002. — 146 c.

r) [Iporpammuoe ob6ecnneuenue u UnTepHeT-pecypceb:

IIporpammHoe obecnieueHne

Haumenoanwue [10 Ne norosopa Cpok AeicTBUS IUIICH3UN
7Zip ¢B0001HO pacapocTpansiemoe I10 0eccpoYHO
FAR Manager cB00OOHO pacnpocTpansemoe [10 0eccpoyHO

IIpogeccuonanbHble 0a3bl JAHHBIX U HH(POPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CcrlIKa
DrexkTpoHHas 0a3a mepuoanvecKuX m3maHuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HaI_[I/IOHa.]'H)HaSI I/IH(bOpMaI_[I/IOHHO-aHaHHTquCKaH URL:

cucreMa — Poccuiickuil MHIEKC HAy4YHOTO IUTHPOBAHUS T . .
(PUHLD) https://elibrary.ru/project_risc.asp
ITouckoBas cucrema Akagemus Google (Google Scholar) [URL.: https://scholar.google.ru/
®denepanpHOE roCyJapCTBEHHOE 010/ 1KEeTHOE

yupexaenne «DenepanbHblii MHCTUTYT npoMbinuienHoi|URL: http://iwwwl.fips.ru/
COOCTBEHHOCTH

Nudopmanmonnas cucrema - EnuHoe okHO jocTyna K
HHGOPMAIMOHHBIM PeCypcam
9 MarepHajibHO-TEXHHYECKOE o0ecreueHne JUCIUIIITHHBI (MOILYJIA)

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

MarepuanbHO-TEXHHYECKOE 00eCTIeYCHNE JUCIUTUIMHBI BKITFOUACT:

B kauecTBe MaTepraIbHO-TEXHHUECKOTO 00SCIICYCHHUS TUCIIUITIIHBI UCTIOIBb3YIOTCS:

JIeKIIMOHHAsT ~ayJAUTOpHUS: MYJIbTHMCIUIHBIE CPEICTBA XpaHEHWs, Mepeladyd |
MPECTaBICHUS YIeOHOU HHDOPMAITHH.

Jlns mpoBeneHHs] MPAKTUYCCKHX 3aHATUH HEOOXOJMMBI ayITUTOPHH aHAJIOTHYHBIC
JICKITHOHHBIM.

Jns mpoBeneHusl J1a0OPaTOPHBIX pPabOT HEOOXOJMMO CIEHUATBHO-000pyI0BaHHAS
naboparopus.



[Tpunoxxenue 1

Y4e0HO-MeTOoIHYeCKOe 0DecnedeHHe CaMOCTOSITe/IbHOI padoThI

IIo Z[aHHOfI JUCHUIINIMHE MTPEAYCMOTPCHA ayAUTOPHAAd U BHCAYAUTOPHAA CaMOCTOATCIIbHAA
paboTa o0yJarommxcs.

CamocrosiTenpHas paboTa 1Mo OCBOSHUIO TUCIMIUIMHBI HEOOX0IUMa ISl yriTyOJIeHHOTO N3yYeHHUSI
MaTepuana Kkypca. CamocTrosiTelbHas padoTa CTyJIEHTOB PETJIaMEHTHPYETCS TpaduKaMu
y4eOHOTO MpOoIEcca U CaMOCTOATEILHON pabOTHI.

CamocrosTenpHas pa60Ta CTYACHTOB COCTOUT M3 CIICAYIOIIHUX B3aMOCBA3aHHBIX JacTew:

1) U3ydeHue TEOpPETHUYECKOTO MaTepHaia B popme:

e (CaMocrosiTenpHOE U3yUeHUE YIeOHON U HAyYHOH JIMTEPATyphI IO TEME.

e [louck nonomHuTENHHOM MHGOPMAIMHK 1O TeMe (paboTa ¢ OubnuorpaduyecKum
Marepuaigamu, ¢ JIeKTpOHHbIMH Oubarnorexkamu u S0P,
WH(POPMAITMOHHO-KOMMYHHKAITMOHHBIE ceTn MHTEepHeT).

OcTaTtouyHble 3HaHUS ONPEACIAIOTCS Pe3yIbTaTaMH CIauM 3a4eTa C OLEHKOI.

2) TloaroTtoBKa K MPAKTHYSCKUM 3aHSTHSIM
CamocTtosaTrenbHas paboTa BIMOIHIETCS CTyJJEHTaMH Ha OCHOBE Y4eOHO-METOINYECKIX

MaTCpralIoB AUCHUILIMHBI, IPUBEACHHBIX B IIPHUJIOKCHUN 3.

W3yueHre qUCIMIUIMHBI HANIPaBJICHO Ha (JOPMHUPOBAHUE U PA3BUTHE MPOPECCUOHATBHBIX
KOMIIETEHITNI 00y4aromerocs: crnoco0eH Mnoay4arbh U 00padbaTeIiBaTh HHPOPMALIUIO U3
Pa3IMYHBIX HCTOYHUKOB C MCIIOJIH30BAHHEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH,
yMeeT MPUMEHSTh PUKJIaIHbIC IPOTPAMMHBIC CPE/ICTBA IPHU PEIICHUH MPAKTUYECKUX BOIIPOCOB
C MCIOJIb30BAaHUEM IIEPCOHATBHBIX KOMITBIOTEPOB ¢ MPUMEHEHHEM ITPOrPAMMHBIX CPEJICTB
o0I1Iero u crenuaibHOro Ha3HAaYeHHs], B T.4. B PeKUME yJaleHHOTOo aocTyna — CrnocobeH
MOATOTABIMBATH TEXHUYECKHE 33/I1aHUs Ha Pa3pabOTKy MPOEKTHBIX pelIeHu, pa3pabaTeiBaTh
ACKU3HBIE, TEXHUYECKHUE U Paboyure MPOEKThl TEXHUYECKUX Pa3pabOTOK C UCMOJIb30BaHUEM
CPEICTB aBTOMATU3AIMU TPOSKTUPOBAHUS U TIEPEIOBOTO OMBITA Pa3padOTKH
KOHKYPEHTHOCIIOCOOHBIX M3JIEH, y4aCTBOBATh B PACCMOTPEHUH PA3TUYHON TEXHUYECKON
JOKYMEHTAINH, MOATOTABINBATH HEOOXOJMMbIE 0030PBI, OT3BIBBI, 3aKI0UeHus; - CiocoOeH
COCTaBIISATh OMMCAHUE IPUHIIUIIOB ACUCTBUS U YCTPONCTBA MPOCKTUPYEMBIX U3JICTHI U 0OBEKTOB
¢ 000CHOBaHHMEM MPUHATHIX TEXHUUECKUX pelieHnit; - CocobeH pa3pabaTbiBaTh METOIMYECKUE U
HOPMAaTUBHBIE IOKYMEHTHI, IPEATIOKEHUS ¥ TIPOBOJUTH MEPOTIPUATHUS TI0 pealn3aluu
pa3paboTaHHBIX MPOEKTOB U MPOTPaMM.



B pesynbraTe 0CBOCHUS AUCHUILIMHBI O0YJYatONTUICS TOJDKEH: 3HATh: METOIbI BEACHUS
MIPOEKTHBIX U PAaCUYETHBIX paboT MO COBEPIIEHCTBOBAHUIO MALITMH U 000PYAOBAaHUS MPEANPUATUI
C UCIOJIB30BAaHUEM IIEPCOHAIBHBIX KOMIIBIOTEPOB; YMETh: IIPUMEHATH METOAbI KOMIIBIOTEPHOIO
IIPUEKTUPOBAHHUS IIPU CO3JaHUU U MOJIECPHU3ALMHU TEXHUYECKUX U TEXHOJIOTMYECKUX
KOMILJIEKCOB; MPOBOJIUTh YUCICHHBIE METO/IbI PacUeTa MAILIMH U 000PYAOBAaHUSI IPOU3BOJICTBA U
000CHOBBIBATh PAIMOHAIBHBIN WX BBHIOOP JUISI 3aJaHHBIX T€OJOTMYECKIX U TEXHHUECKUX YCIOBUI
1 00beMOB paboT; aHAIM3UPOBATH, CHHTE3UPOBATH M KPUTHUECKH PE3IOMUPOBATH TOTYUYECHHYIO
MH(GOPMAIIHIO C UCTIOJIF30BAaHHEM KOMITBIOTEPHBIX TEXHOJIOTHIA; BJIAJIETh: COBPEMEHHBIMH
CpEICTBAMU JJIs pEUICHUS IPAKTUYECKUX 3aa4 IPOECKTUPOBAHNS MAILIMH U
TPAHCIIOPTHO-TEXHOJIOTUYECKUX KOMIUIEKCOB C IPUMEHEHUEM ITPOrPaMMHBIX MPOJTYKTOB 00ILIEro
U CIIEHHAIIBHOTO HAa3HAYCHMS.

TecThl A1 IPOBEPKH 3HAHMI CTY/ICHTOB
U KJII0Y K TecTaM

Tect Nel

VYka3zaTb BepHBI OTBET U JaTh paciIuPpPOBKY 0003HAUEHUI B HEM.
1 K noka3zarejsiMm MeXaHU4YeCKHUX CBOMCTB MOPO/ OTHOCUTCS:

a) MOJIyJIb YIIPYT'OCTH; B) KO3 (PHUIIMEHT BHYTPEHHETO TPCHHS;

0) ynenbHBIN BeEC, r) ko3¢ dunuent [lyaccona

2 BeprukajibHoe JaBJieHHE B MaCCHBeE MOPO/ (O'y):

a) Oy :y-h-coszﬁ; B) Oy = §-7-h;
0) oy = y-h; r) 6y = —-y-h-sin2g;
3 ConporusJieHHE MOPOJ CABUTY 00YCJIOBJIEHO:
a) criiaMu OOKOBOTO OTIIOPA,; B) BEPTUKAIbHBIM JIaBJICHHEM TTOPO/I;
0) crslaM¥ TPEHUS M CLETUICHHUSI 110 ') HOPMAJIbHBIMU CHJIAMH TI0 TIOBEPXHOCTH
MOBEPXHOCTH CJ/IBUTA; C/IBHTA.
4 Koa(ppuuueHT 60K0OBOr0o 0TIOPA — ITO:
@) omHowenue abCONOMHBIX NONEPEUHBIX B) OTHOIICHUE BEPTUKAIBHBIX HAMIPSDKECHUH B
oeghopmayuti nopoo K npoOOIbHbLIM NPU MacCHBE TIOPO]I K TOPU30HTATIBHBIM.

00HOOCHOU Hazpy3Ke;

0) OTHOIIIEHHE TOPU3OHTAIIBHBIX
HaIpPsLDKEHUH B MAaCCUBE MOPOJ K
BEPTUKAIILHBIM;



5 K noka3zaressim 1e)OpMaLHOHHBIX CBOMCTB MOPOJ OTHOCHUTCS

a) AUTEeNbHAs TPOYHOCTD; B) YIEJIBHOE CLEIICHUE;

0) yroy BHyTpEHHETO TPEHUS; ') MOJIyJIb YIPYTOCTH.

6 Peosoruueckne cBoMcTBa mopoa XxapakTepUu3yrTCHd IOKa3aTeJaemM:

a) MPOYHOCTH MOPOJI HA PACTSKCHHUE; B) KOO(PPHUIIMCHTOM YIUIOTHEHUS;

0) JUINTENbHON IPOYHOCTH; I') IPOYHOCTHU TOPOJT Ha C/IBUT.

7 Ko3duunueHT CTPYKTYPHOIO 0Cj1a0J/IeHUs1 MOPO/ B MacCHBe — 3TO BeJIMYUHA,
onpeeJA0IAs CTeNeHb CHUKeHH S :
a) yrjia BHyTpEHHETr0 TPEHUs MOPOJI; B) IMPOYHOCTH MOPOJI HA PACTSIKEHHE.

0) yAeTBbHOTO CIETUICHUS TIOPO/T;

8 HanpagieHue nJomaaoK ¢IBUra B IPUOTKOCHOM MacCHBe MOPOJL ONpeeIeHO YIIoM O :

a) ® =45+ @/2 10 OTHOLIEHUIO K B) ® =45—@/2 10 OTHONIECHHUIO K

BEPTUKAIbHOMN TIOCKOCTH; HAIPAaBIICHUIO JEMCTBHS HAUOOJIBIIETO

TJIABHOTO HATPSDKCHUS,
0) ® =45—-¢/2 10 OTHOLIECHUIO K

TOPU30HTABHOMN MIOCKOCTH; r) ® =45+ ¢/ 2 1o OTHOIICHHUIO K
HAIPABICHAIO HAUMEHBIIETO TJIABHOTO
HAIPSDKEHHMSL.

9 HanOoJs1ee BeposSiTHASI IOBEPXHOCTh CKOJIbKEHNSI B IPUOTKOCHOM MacCHUBe MOPO/ — I3TO

MOBEPXHOCTh, M0 KOTOPOIi:

a) HeﬁCTBYIOT MaKCHUMAJIbHBIC KaCaTCIbHBIC B) OTHOIICHUEC CYMMBI CUJI TPCHUS U CHCIIJIICHU A

HaIIPAXKCHUA, K CYMMC€ KaCaTCJIbHBIX CHUJI ABJISACTCA
MHWHHMAJIBbHBIM,
6) OTHOIICHUEC CYMMBI KaCaTCJIbHBIX CUJI K
CYMMC CUJI TPCHUA U CLCIIIICHUA F) OTHOLICHHUEC CYMMBbI CHUJI TPDCHUSA U CLHCIIJICHUA
SABJIACTCA MUHUMAJIBHBIM, K CYMMC€ KaCaTCJIbHBIX CHUJI ABJISACTCIA
MaKCHUMAaJIbHBIM.

10 YcnoBuem pPaBHOBECHUA CBA3HBIX NOPOA B IPUOTKOCHOM MAaCCUBE SIBJISICTCH:

a) paBeHCTBO yIJIa OTKOCA YIiy B) PaBEHCTBO KacaTeJbHbIX HANPSKEHUH
BHYTPEHHETO TPEHHUS MTOPOJ; COTIPOTHBIIEHUIO IOPOJI CABUTY.

6) PaBCHCTBO BBICOTBI OTKOCA BBICOTC
BCPTUKAJILHOT'O O0OHaXKEHUS opona;



11 Ko3¢puumenTt 3anaca ycToOMYHBOCTH NPHOTKOCHOIO0 MAaCCHBAa CBSI3HBIX IOPOJ] (K3y)

ornpeaeasaeTcd:
a) K _ ZFTp + ZFCLI, i B) K _ ZFcu, + ZFKacaT .
¥ Z FKacaT ¥ Z FTp
_ z FTp + Z FKacaT . Z FKacaT
0) K3y = F ) r) I(3y =
Z cy Z |:'rp + Z Fcu

12 KacarejqbHble HanpsikeHus (T), AeiicTByIOIIHE 10 HanboJiee BEPOSTHOI MOBEPXHOCTH
CKOJIbKEHUS OTNIpee/IsIloTC:

r) T = %-(0'1—0'2)-sin2®;

6) T = —-y-h-sin2;

13 HopmaJibHble HanpsiakeHus (G ), AeHMCTBYIOLIME 110 Han0oJiee BEPOSTHONH MOBEPXHOCTH
CKOJIbKeHUS1, ONIpee IS I0TC:

a) c=7-h-cos?p; G4 —0,

2

B) G =

_01+0,,

0 ,
) © 2

14 Cymma cuat tpenns (2 F., ), neficTByromux no nanGosiee BeposiTHOI JIMHMH CKOJIbKEHUS

NPUOTKOCHOI'oO MaCCuBa, ONMPEeaACIaACTCHA:

2) SF,, =3P, -cosp; -tge; ; 8) SF, =3 T, -sinB, -tgo; :
i=1 i1

6) YF., =3P, -sinp; -tgo; :
i=1

15 Cymma casurarommx cuia () F . ), nelicTBylommux no HauGosiee BepOSTHOH JHHUH

CKOJbKCHHUSA IMPUOTKOCHOI'O MacCuBa, 3T0:

a) CyMMa HOPpMAJIbHBIX CHJI; B) CyMMa KaCaTCJIbHBIX CHII;

6) CyMMa CHJI CLETLIEHUS F) CyMMa CUJI TpCHUA U CHCTIJIICHUL.



Tect No?2
27

Yka3aTh BEpHBIN OTBET U JaTh PacIn(PpPOBKY 0003HAYCHUN B HEM.

1 lpenenbHas BoICOTa BepTUKAIBLHOrO 0TKOCca (Hgg) onpenensiercs:

a) Hgg =E-ctg(45° +9) : B) Hgy = 2_y_ctg(45° +$) ;
Y 2 C 2

2y o_@
Hoo = =7 - ctg(45° - 2) .
6) Hoy = 22 - ctg(45° - 2) ; D Heo =7 -t 2)
90 y 2

2 IIpuunnamu nedopmanuu cygdo3un B 0TKOCAX ABIAIOTCH:

a) HECOOTBETCTBHE yIJIa yCTOMYUBOTO

B) TPCHIIMHHBIC MTOA3EMHBIC BOJAbI B CKAJIbHBIX
OTKOCa €ro BBICOTC,

opo/jiax;

T') MOJ3EMHBIC BOJBI B CJT1a00 CBSA3HBIX IMMOPO/IAX.
0) TPEIIMHOBATOCTh MOPO/I;

3 lepopmanyu oOpyumieHHsi XapaKTEePHbI 1JISA:

a) ChIIY4YHX MOPOJ; B) CKaJbHBIX U MOJIYCKAIBHBIX TPEIIMHOBATHIX

TIOPO/I.
0) MATKUX CBSI3HBIX IOPOI;

4 OcHOBHOM NPUYHMHOI AeopMaliU ONOJI3HA OTKOCOB SIBJISIETCSH:

a) HaJTM4Ke KPYMHBIX TEKTOHUYECKUX
TPELUH B CKaIbHBIX U MOJYCKATBHBIX
MOpoJIax;

6) YBJIA’JKHCHUC MACCUBA, CIIOKCHHOT'O
MATKHUMHU CBA3HBIMU IIOPOJdaMU;

B) HWHTCHCUBHAA TPCHIMHOBATOCTD.

S UHTeHCUBHOCTD Ae()OpMALMH OCBINIAHUA YCTYNA- ITO:

a) CKOPOCTD 3aIlOJIHCHUA HIDKHEH IIOMaaK| 6) CKOPOCTb YMCHBIICHUS IIUPUHBL BCpXHCfI

ycTyna npoayKTaMu OCBIITaHUS; IjIomaJik yCTyra 3a CHCT OChbIIIaHUA.



6 I'nunucroie MMOpPoOALbI 10 CPABHEHUIO C CBINTYYUMHU IIOPOAAMHU UMEKOT BbLICOTY
BEPTUKAJIBHOI'O OOHAaKeHMS:

a) 00JIBIIYIO; B) MEHBIIIYIO.

0) IPUMEPHO PaBHYIO;

7B «IPpU3ME YIIOopa» NPUOTKOCHOI'0O MacCuBa KacaTeJIbHbIC CUJIBI HA ITIOBEPXHOCTHU

CKOJIbKCHUSA

a) 0oJbLIIE HOPMAJIBHBIX CHII; B) 00JIbIlIE CYMMBI CHUJI TPEHUS U CUJI

CLICTIIICHHUS.
0)MEHbIIE HOPMAJIbHBIX CHII;

8 Meskay BBICOTOH U YIJIOM OTKOCA B YCJIOBHAX PABHOBECHS 3ABUCHUMOCTD:
a) mpsiMasi JIMHEWHas; B) IpsiMasi HEJIMHEWHas;

N r) oOpaTHast HEMMHEITHASI.
0) oOpaTHas JTMHEWHas,;

9 BoiHoc YacCTUIl IMOPo/Ja U3 MPUOTKOCHOI0O MacCuBa NMOA3EMHBIMHA BOAAMH — I3TO

nedopmanus:

a) GUIBTPAIIMOHHOTO OTIOJI3HS; B) MexaHH4ecKoi cyddosumn.

0) OIUIBIBAHUS;

10 IMoBepXHOCTH CKOJIBKEHHSI B 0TKOCE 0TBAJIA NP MOJOIIBEHHOM OMOJI3HE:

a) YaCTUYHO IMPOXOOAHUT 110 IMOAOHIBC OTBAJIA, 6) YaCTUYHO 3aXBATbIBACT IIOJOLIBY OTBAJIA;

B) HC JOCTUTACT IOJOIIBBI OTBAJIA.

11 YroJ BHyTpeHHero TpeHusi OpoJ — 3TO yroJi:

a) €CTECTBEHHOTO OTKOCA; B) MOKa3bIBAIONINIA HaIlpaBlieHHe Aedopmaruu

CIBUTA.
0) 1oJ1 KOTOPBIM OJIHA YacTh MOPOIbI

OTHOCHUTCIIBHO ,Z[perﬁ JaCcTHU HaXOAUTCA
B PAaBHOBCCHUU;



12 YaeanHoe cuensieHue MOpoj onpenessieTcsi Kak:

a) IpeJIeJIbHOE CONPOTUBICHUE 0) npenenbHOE COMPOTUBIICHUE PACTIKEHUIO;

PaspyLICHUIO [IPH «TUCTOM CABUIE»; B) MIPEEIBHOE COMPOTHBIICHHUE CKATHIO.

13 FHI{pOCTaTI/I‘lQCKOC AABJICHHE IOA3CMHBLIX BOJ HA MOBEPXHOCTHU CKOJILKCHUS IPUOTKOCHOI'0
MaccuBa:

a) YMEHBIIIAET CUJIbI TPEHUS; B) HE BIUSICT HA BETUYUHY CHUJI TPECHHUSI.

0) yBETUUMBAET CUJIbI TPEHUS;

14 ¥YroJ1 ecTECTBEHHOT0 0TKOCA PeabHBIX ChINTyYUX MOPOA:

a) MEHbIIE YIJla BHYTPEHHETO TPEHUs B) O0JIbllIE yIila BHYTPEHHETO TPEHHUS OPO/I.
HOPOJI;

0) paBeH yriy BHYTPEHHEI 0 TPeHHUs MOPOJ;

15 Cucrema TpemyH B OPOJAAX — 3TO COBOKYITHOCTH TeX TPELUIMH, KOTOPbIe UMEIOT OJIN3KHe
10 BeJIUYMHeE:

@) a3uMymol TUHUL BPOCTUPAHUSL U YeTlbl B) CIICTUICHUE M YTOJI BHYTPEHHETO TPEHUS
naoenus; 3aITOJIHUTEIIS] TPEIUH.
0) CIIeTUIEHUE U YroJI BHYTPEHHETO TPEHUS

110 ITIOBEPXHOCTAM TPCIIHH,

Tecr Ne3

Yka3arb BepHBI OTBET U JaTh paciiuPpoBKy 0003HAUCHUI B HEM.

1 K nmoka3zare/isiM KOMIIPECCHOHHBIX CBOMCTB IOPOJ OTHOCHUTCH:
a) IUIOTHOCTb MOPOJT; B) KO3((UIMEHT YIUIOTHEHUS;

6) ko3 dunment [lyaccona; I') MOAYJb YIPYTOCTH.

2 BokoBoe 1aBjieHHe B MaccuBe nopoxa (o, ):



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

6) 6, =9-7-h; r) o, =y-h-cos?®.

3 Koappuuuent Ilyaccona ropHsix mopoj — 37o:

a) OTHOLIEHUE OTHOCUTENbHBIX MTPOJIOJIbHOM B) OTHOILIEHHE a0COJIIOTHBIX MONIEPEUYHON U

Y TIOTIEpEYHOH ehopMaInii; IPOJIOIBLHON e opMaIiuii;

0) OTHOIIIEHHE OTHOCUTENIbHBIX OTIEPEUHON ') OTHOLIEHHE a0COIOTHBIX MPOJ0IBHON U

U IpOJ0JIbHON AedopMmariuii; nomnepeyHon aeopmaruii.

4 YeabHoe cuensieHue Mopoja — 3TO MoKa3aTelb:
a) neopMaIMOHHBIX CBOWCTB; B) MEXaHUYECKUX CBOMCTB;

0) peoJIOrH4YEeCKUX CBOICTB; ') QU3NYECKUX CBOMCTB.

5 BbIcOTa BePTHKAJIBHOIO O0OHAKEHHMSI MOPOJ — 3TO BBHICOTA BEPTHKAJILHOIO OTKOCA, Y
KOTOpOro ko3¢ puuuent 3anaca ycroiiunsocru (K ):

a) Ky, =1; 0) K, >1; B) K,y <1

6 YcioBueM paBHOBeCHSI HECBA3HBIX MOPO/I SIBJISIETCS:
a) Aa=0; 0) Fepe =Frp +Feys B) F.,. =F

cy

Cuabl Tpenusi (F,,) Ha MOBEPXHOCTH CKOJIbKEHHS] BEPTHKAIBLHOIO (J0KA NMPU3MBI

CKOJIbKCHHUSA OIIPECAC/IAIOTCH:
a) FTp=P-cosB; B) FTp=P-cosB-tg<p;

0) F;p =P-sinf; r) F, =P-tgo.

8 Kacareabnbie cuiibl (T) M0 MOBEPXHOCTH CKOJIbKEHHSI BEPTHKAJIBLHOIO 0JIOKA MPU3MBbI
CKOJIbKCHHS ONPeeIsIIOTC:

a) T=P-sinp; B) T=P-cosf-tgop;

6) T=P-cosp; r) T=P-sinf-tgo.



9 MOZ[eJII/IPOBaHI/Ie HANPAKCHHOI'0 COCTOAHUA MAaCCUBA NNOPHLBIX ITOPOJX OCYIIECTBJISACTCH

METOAOM:

a) HEHTPOOESIKHBIM; B) DKBUBAJICHTHBIX MATEPHAJIOB.

0) MOJISAPU3ALUOHHO-ONITUYECKHUM;

10 HauGosiee BeposiTHAS JHMHUS CKOJbKEHHSl B OTKOCe — JITO JIHHHA, MO KOTOPOii
K03 (PUIHEHT 3a1maca ycToi4nBOCTH:

a) MaKCUMAaJIbHBIN; B) paBEH eIMHUIIE.

0) MUHUMAaJbHBIN;

11 dedpopmannsi «HAAMOJIOMIBEHHOT0 ONOJI3HSD XapaKTePHA JJIs1 OTKOCOB:
a) OTBAJIOB; B) YCTYIIOB OOpTa Kapbepa.

0) O0pTOB Kaphepa;

12 Csi3Hble MOPOJABI B OTKOCAX HAXOAATCH B PABHOBECUM, €CJIU:

a) cymma cO8u2aruux Cul pasHa cymme Cui  B) CyMMa CABUTAIOIINUX CUJI paBHA CyMMeE CHUIT

CUenjieHusd, TPEHUS U CLEIICHUS.
0) cyMMa CIBUTAIOIIMX CHII PaBHA CyMMeE

CUJI TPCHUA,

13 Ilpuunnoii negpopmanun «cydgdo3um» B 0TKOCaX OOPTOB Kapbepa sIBJISCTCH:

a) HaIn4uec CTOKa NOA3€CMHBIX BO/, B) HECOOTBCTCTBUC MCKAY BBICOTOM OTKOCA U

€ro YIJIOM IO YCJIOBHUIO YCTONYHBOCTH.
0) TpemMHOBATOCTb OPOJI;

14 Jedopmanusi 00pyLIeHHs XapaKTepHa AJs NOPOJ:
a) MSITKHUX CBSI3HBIX; B) CKaJbHBIX U MOJIYCKAJIbHBIX.

0) CBITY4HX;



15 I[e(])opMalmﬂ MOJOUIBCHHOI'0 OIIOJI3HA XapaKTepHa 1Jisi BHEIIHUX 0TBAJIOB:

a) Ha T'NTIMHUCTOM OCHOBAHMH, B) Ha CKaJIbHOM HAaKJIOHHOM OCHOBAaHHH.

0) Ha CJIOMCTOM HAKJIOHHOM OCHOBAaHMHH;

Tect No 4

VYka3arb BEpHBIN OTBET U JaTh paciIu(PpPOBKY 0003HAUEHUI B HEM.

1 ILlnacTnueckas )le(])opMauuﬂ Harpy>K€HHBIX MOPOJX — I3TO:

a) HeoOpaTUMOE KOHEYHOE pa3pylIeHue; B) U3MEHEHUE JIMHEHHBIX Pa3MEpOB,
. KOTOPBIE BOCCTaHABJIMBAIOTCS TIOCIIE
0) M3MEHEHHE JIMHEHHBIX Pa3MEPOB, KOTOPbIE
CHSTHS Harpy3KH.
HE BOCCTaHABIIMBAIOTCS TIOCIE CHATHS

Harpy3KH;

2 MakcuMalibHOe KacaTeJIbHOe HANIPsKeHHe B TOYKe MAacCHBA MOPOJ (T, ax)

— 1 ]

a) Tmaxzy; B) tmax:E'Y'h'S|n2®;
G1%02. r T =1-y-h-cosz®

6) Tmaszy max 2 .

3 «IlacmopT MPOYHOCTH» MOPOAbI — ITOT rpaduK 3aBUCUMOCTH:

a) KaCaTCJIbHBIX HaHpH)KeHI/Iﬁ OT BCJIIMYMHBI B) KaCaTCIbHBIX HaprI)KeHI/Iﬁ OT yI'JIa HAKJIOHa
HOPMaJIbHBIX HaHpﬂ)KeHHﬁ; IIJ10maaoK caBura.

0) Mex 1y HalpsHKEHUSIMH U IehopMallusiMu;

4 KpaTtkoBpeMeHHasi IPOYHOCTb MOPO/bI:
a) MEHbIIIE JI0JITOBPEMEHHO!; B) OOJIBIIIE JOITOBPEMEHHOM.
0) paBHa JI0JITOBPEMEHHO;

S IToa3y4ecTs MOPOA — 3TO:

a) IMCKpeTHOE HapacTaHue aeopmannit 0) mocreneHHoe HapacTaHue AehopMaruii mpu
[P MIOCTOSIHHOM Harpyske; MIOCTOSIHHOM Harpyske;

B) MOCTENIEHHOE HapacTaHue negopmanuii npu
YBEITUYEHUH Harpy3KH.



6 «Yucrolii CABHUI)> — 3TO0 paspyliecHue NnNOpoabl NMpU:

a) ICWCTBUU KacaTeIbHBIX CUJI 0€3 0) Oelicmsue HOPMATLHBIX CUTL Oe3

HOPMaJIbHOM HAarpy3KH; KacamenvbHou Ha2py3Ku,
B) JIEHICTBHE HOPMAJIbHBIX U KACATEIbHBIX CHIL

7 Ecau BbICOTA BEPTUKAJIBHOI0 O0TKOCAa MCEHbBIIEC BBICOTHI BEPTHUKAJBHOIO O0HaKeHH s

nopoz, To ko3pduuuent 3anaca ero ycroiiuusocru (K, ):

a) K, <1 0) K,y =1; B) K;y >1;
8 CaencrBuem cypdo3uu B 0TKOCE MOKET IBUTHCS:

a) OTIOJI3CHb; 0) oOpymieHwHeE; B) OCBITTAHHE.

9 Kpyr Mopa — 3710 rpaguk 3aBUCHMOCTH KAcaTeJbHbIX 1 HOPMAJIbHBIX HATIPSIYKEH U :

a) OT yrJia CIBUra MOpoi; B) OT yIJIa HAaKJIOHA HAMPSHKEHHBIX TUIOMIA/I0K.

0) OT BEpTUKAJIBLHOTO JaBJICHUS;

10 MakcuMasbHOE KacaTeJIbHOe HANIPSKeHHe JeiiCTBYeT MO0 IJIOMIAAKAM C YIJIOM HaKJIOHA

K BEPTHKAJIH:

a) 90°; 6) 0°; B) 45°.

11 llnpuHa NPU3MBI CKOJIbKEHUSI 0TKOCA ONPeNeIsieTCs:

a) MIyOMHOMN TPEIIMHBI OTPHIBA; B) PAaCCTOSIHUEM MEKy TPEIIMHON OTPhIBA U

BEpXHEW OPOBKOM.
0) BBICOTOM BEpTHKAILHOTO OOHAKEHUS

IOPOJI;



12 /I1st 0OTKOCOB YCTYNIOB peKOMeHAyeTcsl BeJIMYMHA Ko duumenTa 3anaca ycToiiuMBOCTH:

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

13 «IIpu3ma ymopa» - 3TO 4YacTh NPHU3MBbI CKOJIb}KEHHUs, Ile 10 JIMHUH CKOJIbKEeHHUS
yAep KUBAIOLIUE CHJIbI:

a) MEHbIIIE C/IBUrAIOIINX; B) PaBHBI C/IBUTAIOLIUM.

0) OoJIBIIIE€ CIBUTAIOIINX;

14 Bo3mo:xHO# AepopManmeil 0TKOCa 0TBAJIA CKAJIbHBIX MOPOJ HA TJIMHUCTOM OCHOBAHHHU
ABJIACTCH:

a) TIOJIONIIBEHHBIH OTOJI3€Hb; B) HAJIMOIOIIIBEHHBII OTOI3€Hb.

0) IMOOIOIIIBEHHBIH OTOJI3EHb;

15 KacarteabHble K Han0o0J1ee BEePOSITHOM JJMHUM CKOJIbKEeHUS MOKA3bIBAIOT HANIPABJIEHH:
a) MaKCHUMAaJIbHBIX KacaTeJIbHbBIX 0) HOpMaJIbHBIX HAMPSKEHUH O ;
HAIPSDKEHUNR Ty axs

B) KacaTeJIbHbIX HANPSDKCHUH T .

Kurou Kk Tectam

Tecm Nel
Howep HOMgIT)Bi?;HOFO PacmmmdpoBka 0603HaueHuit B hopmyse
BOMpoca
1 B
5 5 y - yAeNIbHBIN BeC HOpoa; h—riyOuHa 3aieranus pacueTHOM
TOYKHU
3 0
4 0
5 r
6 0
7 0




@ - YrOJ BHYTPEHHEr0 TPEHHUs ITOPOJT

9
10
1 2 Frps X Feys X Fiacar “CYMMBI CHJI TPCHUS, CLCTUICHUS,
KaCaTeJIbHbIX.
y - YAEIbHBIN Bec mopoJ1; N — riryOuHa 3ajaeraHusi pacueTHOU
TOYKH,
12
B - YroJ1 HAKJIOHA ITOBEPXHOCTH CKOJIBKEHUS B PACUETHOU
TOYKE
Y - yAeIbHBIN Bec mopoJi; h— riyOuHa 3ajaeraHusi pacueTHOU
TOYKH,
13
B - YroJl HAKJIOHA ITOBEPXHOCTH CKOJIBKEHUS B PACUETHOU
TOYKE
P; - cwia TshKeCTH, B - YroJl HaKJIOHA JINHUH CKOJIbJKEHUS,
14
@ - YrOJI BHYTPEHHEIr0 TPEHUS ITIOPOJL
15
Tecm Ne?2
C - yZAeNIbHOE CLUEIJICHUE NIOPOJ, vy - YACJIbHBIA BEC MOPOJ;
1
@ - YroJI BHYTPEHHEIr0 TPEHUS ITIOPOJL
2
3
4
5
6
7
8
9

10




11 0
12 a
13 a
14 B
15 a
Tecm Ne3
Hovep HOMgI;BBeeTI;HOFO Pacumdposka o003HaueHuii B popmyie
BOTIpOCa
1 B
9 - ko3 dunreHT O0KOBOTO OTHOPA; Y - YAEIHHBIN BEC
2 0 nopox;
h - ryGuna 3aneranus pac4eTHOM TOUKH
3 0
4 B
5 a
6 a Ol - YTOJI OTKOCa; @ - YroJI BHYTPEHHETO TPEHHUsI TOPO/I.
7 B ¢ - yroJl BHyTPEHHETO TPSHHUS TIOPOJI.
8 a P - cuna tspkectn; P - yros HakJIOHA JIMHUM CKOJIBKEHUS
9 0
10 0
11 a
12 B
13 a
14 B
15 0
Tecm Ne4
1 0




G4 U G, - INIaBHBIC HAIIPSKCHUA.

10

11

12

13

14

15




[Tpunoxxenue 2

OIIeHO'leIe cpeacrea AJisi IpoBEeACHUSA l'[p()Me)RyTO‘lHOi/i aTrecranmuun

a) [Imanupyembie pe3ynbTaThl 00y4EHUS U OLIEHOYHbBIE CPEICTBA TSl TPOMEKYTOUHOU

aTTecTaluu
Koo HUnouxamop OcmamouHvle cpedcmea
UHOUKaAmMop doCmudIceHus
a KOMnemeHyuu

OIIK-6: CriocobeH MpuUMEeHSITh METObI aHAIN3a U 3HAHUS 3aKOHOMEPHOCTEH MPOBEICHHS U
YIIpaBJICHUS] CBOWCTBAMH TOPHBIX TIOPOJ U COCTOSTHIEM MacCHBa B IIpoIieccax 00BN U
nepepadOTKH TBEP/IBIX MOJIE3HBIX HCKOMIAEMBIX, a TAK)KE IPU CTPOUTEIHCTBE U IKCIUTyaTalluu

MOA3EMHBIX OOBEKTOB

OIIK-6.1

CucremaTusupyer
METOIBI
MPEAETbHOTO
HaTPSHKECHHOTO
COCTOSTHUS
MacCHBa TOPHBIX
opoJ

Ilepeuenv mem u 3a0anuii
. T'opHOe naBienue.

—_

2. Mexanuueckue cBoiictBa mopoa. CnocoObl X
OTIpEIeIICHUS.
3. IlonsiTrie 00 yAEIbHOM CIETUICHHH B METOJIaX €T0
OTIpEIeIICHUS.
. YpaBuenue KynoHna u ero rpaguueckas HHTEpIpeTaIHsl.
. [lacmopTt NpoYHOCTH FOPHBIX MOPOJI.

. I[IpouHOCTH MOPOJ B MAacCHBE.

N N L b

. OCHOBHBIE MTApaMETPBl CUCTEM TPELIMH T'OPHOIO0 MacCHBa Y

croco0 UX ONpe/eIICHHS.

8. Ynpyrue cBoiicTBa nopo.

9. KoMnpeccuoHHbIE CBOMCTBA MOPO/I.

10. OObemMHOE HANPSHKEHHOE COCTOSIHUE HETPOHYTOT(
MaccuBa.

11. Omnpenenenue HaNpaBJeHUH W BEIMYUH HAIPSAKECHHUIN
JIEUCTBYIOLIMX HA HAKJIOHHOM IJIOIIAJIKE B TOYKE MacCUBA.

12. CgoiictBa kpyra Mopa.

13.  OmnpeneneHue  KacaTe€abHOTO M HOPMaJIbHOTO
HaIpSKEHUH HAKIOHHOM IUIOIIAJKU B 3aJaHHOM TOYKE
MaccuBa ¢ MOMOUIbI0 Kpyra Mopa.

14. IToctpoenue npenensHOro Kpyra Mopa 11 3aJaHHON TOYK
MacCcHBa MPHU HU3BECTHBIX (PU3MKO-MEXAaHHMUECKUX CBONCTB:
HIOPOJI.

15. HanpaBnenuss HauOOJBIIMX TJABHBIX HANpsDKEHUN E
npuOOpPTOBOM MacCUBE M HUX pOJb B  OIpeJesIeHUH
HarpaBJIeHu# 1edopMaluii cABUra.

16. CymHocTh ¥ CcHOCOOBI  ONpEIETCHHUS  BBICOTH]

BEPTUKAJIBHOTO  OOHaXeHuss  mopoag M oOjacTH

PaCTATHMBAIOIINX HAMPSKEHUI B TPHOOPTOBOM MAacCHUBE.

17. TeopeTudeckue TOJOXKEHUS, MCIHOJIb3YEMBbIE  IIPH




NOCTPOCHUH HauboJiee BEPOSTHOW JMHUU CKOJBKEHUS E
OTKOCAX.

18. I'padmdeckuii criocod ompeeeHus: MUPUHBI TUIOIIA KA
IIPU3MBbI CKOJIb)KEHUS.

19. Tloctpoenue Hambojiee BEPOSATHOW JMHUU CKOJBKECHUS
BapuanTsl moctpoeHnus.

20.  OmnpeneneHue  MEXaHMYECKHX  CBOMCTB  MOPOJA
IPUOTKOCHOIO MaccuBa IO M3BECTHOMY IOJIOKEHUIO
MOBEPXHOCTHU CKOJIbKEHHUS.

21. TloctpoeHue IIIOCKOM TOBEPXHOCTH  CKOJIbXKEHHUS
BEPTUKAJIBHBIX OTKOCOB.

22. Cunbl, 1eWCTBYIOIINE HA IOBEPXHOCTH CKOJIBKEHHUS.

23. YcnoBue npenenbsHOoro paBHOBECHS TTOPOJI.

24. Tlonsrtue o ko3¢ pumeHTe 3anaca ycTOWYMBOCTH, €r0
HOPMAaTUBHBIEC 3HAYEHUSI.

25. Tlonsitue o koddduimente 3amaca YCTOMUYUBOCTH U
METO/IaX €ro pacuera.

26. OnpeneneHne BICOTHI BEPTUKAIBHOIO OTKOCA € 3aJJaHHBIM
3amacoM YCTOMYMBOCTH.

27. Meton @UCEHKO ONPENETICHUS yIila WA BBICOTHI OTKOCA ¢
3aJIaHHOM YCTOMYMBOCTBIO.

28. XapakTep 3aBUCUMOCTH MEXK]Ty BBICOTOH U YTJIOM OTKOCA.

29. Pacuer koddduimenTa 3amaca yCTOMYHMBOCTH METOOM
anredpanvdeckoro CIOKEeHUs CUIL

30. Pacuer koaddunreHTa 3amnaca ycTOH4uBOCTH METOJIOM
KacaTeJIbHBIX HaIPsHKEHUM

31. Ycpennenne GU3HKO-MEXaHUUECKHX CBOUCTB IMOPO/I.

OIIK-6.2

Bnaneer
WH)XCHEPHBIMHU U
TEXHOJIOTHYSCKUM
1 METOJaMH
YIPABICHUSIMU
reoMeXaHHn4eCKUM
U [IpoLeccaMu

TecThl A1 IPOBEPKH 3HAHUH CTY/IEHTOB
M KJII0Y K TecTaM

Tect Nel
VYka3arb BepHBIil OTBET U J1aTh pacCHIH(PPOBKY
0003HaYEHHUI B HEM.
1 K noka3zarejsiMm MeXaHU4YeCKHUX CBOMCTB MOPO/I
OTHOCHUTCH:

a) MOJlyJIb YIPYTOCTH; B) KO3 UIHEHT
BHYTPEHHETO TPEHMUS;
0) ynenbHbIN Bec;

r) ko3 dunment [lyaccona

2 BeprukajnbHOe JaBJIeHHE B MACCHBE MOPOJ (0‘y ):

a) Oy y-h-coszﬁ; B) Oy = 8-v-h;

1
0) © y-h; Gy = —-y-h-sin2B;
y r) Oy 2 B




3 ConpoTuBJIeHHE MOPO/ CABUTY 00YCJIOBJIEHO:

a) cuiaMu OOKOBOTO B) BEpTHKAJIbHBIM
0TIIODA; JIaBJICHUEM TIOPO/T;
0) cuiiaMu TpEHUs U I') HOpMaJIbHBIMU CHJIAMH
CLICTUIEHUS T10 10 TIOBEPXHOCTH CIIBUTA.

IMOBCPXHOCTHU CABUTIA,

4 Koa¢ppunueHT 60KOBOI0 0TIOPA — ITO:

a) omHoulenue B) OTHOILIEHUE
abconommbix BEPTUKAIbHBIX
nonepeyHuIx HaNpsHKCHUH B MacCUBE
depopmayuii nopoo Kk MOPOJI K
NPOOONLHBIM NPU TOPU30HTATBHBIM.

O0OHOOCHOU Ha2py3Ke,
0) OTHOIIICHHE
TOPU30HTAJIBHBIX
HaIpsKEHUN B
MaccHuBe HOpoJI K
BEPTUKAJIbHBIM;

5 K noka3arensimM 1e)0pMaLMOHHBIX CBOICTB MOPO/
OTHOCUTCH:

a) JTUTeIbHas B) yZIeJIbHOE CIICTIJICHHE;
MIPOYHOCTE;

T') MOJIyJIb YIPYTOCTH.
0) yroJl BHyTpEHHETO
TpEHUSI,;

6 Peostoruyeckue cBOMCTBA MOPO XaPAKTEPHU3YHOTCH
noKasareJiem:
a) IPOYHOCTH MOPOJT HA  B) KoduimeHTOM

pacTsHKCHHE; YIJIOTHEHWS,
0) TUTEIBHON I') MPOYHOCTH TIOPOJ HA
POYHOCTH; CJIBHT.

Koy puuueHT CTPYKTYPHOTO0 0C1a01eHUs MOPO B
MAacCHBe — 3TO BeJIMYUHA, ONPeAe/sII0IIAs CTeNeHk
CHMKCHUSA:

a) yrjia BHyTPEHHETO B) IPOYHOCTH MOPOJ HA
TPEeHHUsI IOPOJI; pacTsDKeHue.

0) yIenbHOTO CLETJICHUS
OpoI;

8 HanpagsjieHne mjiomaaoK ¢ABUra B MPpUOTKOCHOM
MaccuBe MOPOo/I omNpeaeseHo yriiom @ :

a) ®=45+¢/2 mno B) ®=45-¢/2 mo
OTHOIIICHHIO K OTHOIIICHHIO K
BEPTUKAIBHOMN HaIpaBJICHUIO JICUCTBUS
MIJIOCKOCTH; HAuO0O0JIBIIIErO TJIABHOTO

HATPSKCHUS;

0) ®=45—-¢/2 1o
OTHOIICHUIO K r) ®=45+¢/2mno0
TOPU30HTAILHOU OTHOIIICHHIO K

IIJIOCKOCTH, HaIpaBJICHUIO




HaWMEHBIIIETO IIIaBHOTO
HaIpSKEHU.

9 Hauobo.iee BEPOATHAA IOBEPXHOCTDL CKOJIbKCHUA B

NMPUOTKOCHOM MAaCCHUBE IOPOJX — 3TO IMOBEPXHOCTD, ITO

KOTOPOIi:

a) IeUCTBYIOT B) OTHOILIEHHUE CYMMBI CHJI
MaKCHUMaJbHbIE TPEHMSI U CLEIUIEHUS K
KacaTeIbHbIe CyMMe€ KacaTelbHbIX
HaNPSDKEHUS; CUJI SIBJIIETCS

MUHUMAaJbHbIM;

0) OTHOLIIEHHE CYyMMBbI
KacaTeJIbHbBIX CUJI K ') OTHOILIEHHE CYMMBbI CHUJI
CyMME€ CHJI TPEHUS U TPEHMSI U CLEIUIEHUS K
CLETUICHUS ABIISETCS CyMMe€ KacaTelbHbIX
MUHUMAaJbHBIM; CUJI SIBJISIETCA

MaKCHMaJIbHBIM.

10 YciioBHeM paBHOBeCHS CBSI3HBIX ITOPOJ B IPHOTKOCHOM

MaccHBe SIBJISIETCS:
a) paBEHCTBO YIJIa OTKOCAa B) PAaBEHCTBO KacaTEIbHBIX

yIJ1y BHYTPEHHETO HaNpsDKEHU N
TPEeHHUsI IOPO/I; COTPOTHUBJICHHUIO MTOPOJT
CBUTY.

0) paBEHCTBO BBICOTHI
OTKOCa BBICOTE
BEPTUKAIHHOTO
0OHaXKEHUS TIOPOT;

11 Kopduument 3amaca ycToMYMBOCTH NPHOTKOCHOIO
MaccUBa CBA3HBIX MOPOJ (Ksy) onpejaesiercs:

a) B) K — Z FCLI, + Z FKacaT
_2Fp+2Fy 3y >Feo
¥ Z FKacaT ’
6) Z FKacaT

r) K, =
y = Z FTp + Z FKacaT : i Z F'rp + Z Fcu,
2 Fcu

12 KacareabHble HanpsixeHuss (T ), AedCTBYWIIME IO
HauOoJlee BepPOSATHOI MOBEPXHOCTH CKOJbKEHUsI

K

onpeesioTes:

a) T = %-y-h-tg(p; B) T = y-h-cos?B;
r T =

6) T = %-(0'1—0'2)-sin2®;

-y-h-sin2f;

N = Qg




13 HopmaabHble HanpsikeHuss ( G ), AeldCTBYWIIME MO
HauOoJiee BEPOATHON TMMOBEPXHOCTH CKOJIbKEHMS,
OnpenesioTC:

a) 6 =7-h-cos?B; g o= 31702
—5
5) 5=01%%2.
2

14 Cymma cuu tpenns (X F., ), nefictByrommx no

Hau0oJiee BEPOSITHOM JUHHUM CKOJIbKEHUS
NPHOTKOCHOT0 MAaCCHBA, ONpe/ieJisieTcs:

a) B)
>F,, =3P, -cosB, - tg@LFrp = 2. T; - sinB,; - tgo,
i=1 i=1
0)
>F., = 2P, -sinp; - tgo,
i=1

15 Cymma casurarommx cua (2 F ., ), aeiicteyromux ng

HaunOo1ee BEPOATHOM JIUHUU CKOJIbKEeHUS]
NPHOTKOCHOT0 MaCCHBA, 3TO:
a) CyMMa HOPMaJIbHBIX B) CyMMa KacaTeabHbIX

CUII, CcuI,

T') CyMMa CHJI TPCHHS 1

0) cymMMa CUJI CIETUICHUS
CICTIICHHUSI.

0) Ilopsiiok mMpoBeaeHUA MPOMEKYTOUHON aTTeCTAIUU, IOKA3ATEJIN U KPUTEPUH
OlleHMBAHMUS:

[IpomexyTouHas aTTecTalus 1Mo AUCHUIUIMHE «] eOMeXaHNKay BKIIIOUAET TEOPETHUUECKUE
BOIPOCHI, TO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHUS 00Y4aIOIIUMUCS 3HAHUHN, U IPAKTUUYECKHE
3aJlaHusl, BBISBIIAIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHHH U BIIaJIeHUI, TPOBOIUTCS B popMe
3ayeTa ¢ OI[CHKOM.

3a4eT ¢ OIEHKOM 10 JAaHHOU NUCIUIUIMHE MTPOBOJUTCS B YCTHOM (opMe 1o ouneram,
KaKJIbIH U3 KOTOPBIX BKIIOYACT 2 TEOPETUUCCKUX BOMPOCA U OJIHO IMIPAKTUUYECKOE 3aJaHuE.

Metoan4eckne peKOMEHIAIUH 1JIsl IOATOTOBKH K 3a4€Ty ¢ OLCHKOM

[Ipu moAroTOBKE K 3a4eTy C OLEHKOH Y CTyJIEHTa JOJDKEH ObITh XOPOIIMH y4eOHUK WIIN
KOHCIIEKT JIUTEPaTypbl, NPOUYMTAHHOM IO YKAa3aHUIO IPENOJABaTeNlss B TEUYEHHE CEMECTpA.
KoHcnekTupoBaHue J0JIKHO OCYLIECTBISATHCS OOYYaIOIIUMCS TOJNBKO JIMIIb CaMOCTOSTENBHO.
ITpocMOTp cOOCTBEHHBIX KOHCIIEKTOB MO3BOJISIET OOydaromemMycsi ObICTPO BOCCTAHABIMBATH B
MaMsATH COJIEPKAHNUE UCTOUHHKA.

B Hauvase cnenyer mpocMOTpPETh BECH MaTepUal M0 CIaBaeMOM TUCIUIUIMHE, OTMETUTD JUIS
ceOs TpynHbele Bompochl. OOs3aTenbHO B HUX pa3oOparthes. B 3akmioueHue eme pas
11€J1eC000pa3HO MOBTOPUTH OCHOBHBIE MOJIOXKEHUS, UCTONB3YS MPU 3TOM ONOPHBIE KOHCHEKTHI



nekuuii.  Ilpu 3TOM HyXHO 00paTuTh 0Cc000€ BHHMAHHE Ha TEMbl YUYEOHBIX 3aHATHIA,
IIPOIYIICHHBIX CTYJAEHTOM I10 PA3HBIM IIPUYUHAM.

[Ipu moAroTOBKE K 3a4eTy C OLEHKON HEoOX0AMMO MOBTOPATH MPOUICHHBIN MaTepual B
CTPOTOM COOTBETCTBUH C y4eOHOW paboyeil mporpaMMoil TUCHMIUIMHBL, TPUMEPHBIM epeUHEM
y4eOHBIX BOTIPOCOB, BEIHOCSIIIUXCS HA 3a4€T C OIIEHKOM M COJEPIKAIMXCS B TAHHOM IpOrpaMmme.

Eciu B mporecce caMOCTOATENBHOW pabOThl HaJl U3Yy4EHUEM TEOPETUYECKOro Marepuala
WJIY TIPY PELICHUH 334a4 y CTYI€HTa BO3HUKAIOT BOIIPOCHI, Pa3peIINTh KOTOPBIE CAMOCTOSTEIBHO
HE yJaercs, He00X0AMMO 00PAaTUTHCS K MPEMOAABATEINO ISl OTYICHUS Y HETO Pa3bsICHEHUH WIIN
yKa3aHuii. B cBoMX BOIpocax CTYOEHT AOJDKEH 4YETKO BbIPA3UTh, B YE€M OH HCIBITHIBACT
3aTpyAHEHHs], XapaKTep dTOro 3aTPyJHEHNUs. 3a KOHCYJIbTallen clieayeT oOpaarbes U B cIy4ae,
€CJIM BO3HUKHYT COMHEHUS B IIPABUJIBHOCTH OTBETOB HA BOIIPOCHI CAMOIIPOBEPKHU.

Ilokazamenu u Kpumepuu oyeHusanus:
— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00yJaromuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHD

c(OPMHUPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTHIECKOE U IITyOOKOE 3HaHHUE
y4eOHOTO MaTepHaia, CBOOOTHO BBITOIHSAET MPAKTUYECKHE 3aJaHUsI, CBOOOJHO OTIEPHPYET
3HAHHUSIMH, YMEHUSIMH, TTPAMEHSET UX B CUTYAIUSIX TTOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopo1ioy» (4 6amia) — oOydarmuiicss AEeMOHCTPUPYET CPEAHUIN YPOBEHB
c(hOPMHUPOBAHHOCTH KOMITETECHITUI: OCHOBHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOTTYCKAIOTCS
HE3HAYUTEIIbHBIC OIMMOKH, HETOYHOCTH, 3aTPYTHCHHUS ITPU aHAJTUTHYSCKUX OTIEPAIIHSX, IEPEHOCE
3HaHWH U yMEHHUI Ha HOBbIC, HECTAHAAPTHHIC CUTYAIIHH.

— Ha OIICHKY «Y/I0BJIETBOPHUTENbHO» (3 Oayia) — 00yJaroniuiicss IEMOHCTPUPYET MOPOTOBBII
YpOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0/I¢ KOHTPOJIBHBIX MEPOTIPHSITUN JTOTTYCKAOTCSI
OIIMOKH, TIPOSIBIIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHUI, YMEHH, HABBIKOB, 00YJaIONIHIACS
WCTIBITHIBACT 3HAUUTEIIHHBIC 3aTPYAHCHUS TIPU ONIEPUPOBAHUY 3HAHUSIMHU U YMEHHSIMH TP UX
MEPEHOCE HA HOBBIC CHTYAIUH.

— Ha OIICHKY «HeY/I0BJIETBOPUTEIbHO» (2 Oaiia) — 00yJaroIuics IEMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTHUeCcKOro MaTepuana, JOIMycKaeT CyIlleCTBEHHbIE OIINOKU, HE MOXKET MIOKa3aTh
MHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeY/I0BJIeTBOPUTEIbHO» (1 0ain) — 00yJaromuiicss He MOXKeT TI0Ka3aTh 3HAHHS Ha
YPOBHE BOCIIPOU3BENICHHSI U OOBSICHEHHS HH(OPMAIINU, HE MOXKET MOKa3aTh HHTEILICKTYalIbHbIC
HaBBIKH PELICHHS IPOCTHIX 3a7a4.
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