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Heas 1 3a0aum 1M CHUILTHHBI

Heap — Aucuunnuna «/luHaMuKa TpyHTOBY» JI0JKHA 00ECIEUUTh MOATOTOBKY MarCTpoB re0JIOTUN
B 00JacTM JMHAMUKUA TPYHTOB JJIsi IOHUMaHHMS OCOOCHHOCTEH IMPOEKTHUPOBAHUS COOPYKECHUH B
YCIOBUSX JWHAMUYECKHUX HAarpy30K pPa3sHOTO TMPOUCXOXKICHHUS C Y4E€TOM OCOOEHHOCTEH IS
TEPPUTOPUI MEraroucoB.

3agauu: OCHOBHBIMH 33JjauaMi Kypca SIBIISIIOTCS O3HAKOMJICHHE MarCTPaHTOB C TEOPETUYECKUMU
MNpEACTaBJICHUAMU O 3aKOHOMCPHOCTAX BO3HHKHOBCHHSA U paCHPOCTPAHCHUA BOJIH HaHpH)KeHI/Iﬁ B
MaccuBaxX TPYHTOB, METOJaMHU 3KCIEPUMEHTAIbHON OIEHKH TUHAMHUYECKHX CBOWCTB T'PYHTOB C
LEIbI0 UX ydeTa IPU IPOECKTUPOBAHUM COOPYKEHUN B YCJIOBMSAX IMHAMMYECKUX HArpy30K OT
3eMJIETPACEHUHN, TpaHCIopTa, pabOThl MPOMBIIUIEHHOTO M CTPOUTENBHOTO 000pYAOBaHUA,
BCTPOBBIX U IITOPMOBBIX BOSHeﬁCTBHHX.

Kparkoe conepxkanue 1McuUuJINHbI (AHHOTALMSA):

Kypc nanpasien Ha yriyOJeHHOE M3y4eHHE BOIPOCOB, KACAIOUIUXCS MOBEICHHS TPYHTOB B
YCIOBHUSX JUHAMHUYECKUX BO3JICUCTBUN M €r0 ydyeTa IMpHU MPOECKTUPOBAHUM COOpYxKeHUM. [lepBbiii
TEeMaTHYECKUU 6)101( AUCHUIUIMHBL pacCMAaTprUBACT IAWHAMHUYCCKUC HAIrpy3KW IM[PHUPOAHOIO U
MPOMBIIIIEHHOTO MPOUCXO0XACHUS U OCOOCHHOCTHM HMX PacHpOCTpaHEHUs] B MaccuBaX TIPYHTOB.
BTOpa}I YJaCTh IIOCBAIIICHA ITIOJIEBBIM U .Ha60paTOpHBIM METOAaM OUHAMHYCCKUX HUCHIBITaHUHU
TPYHTOB, MOJICIMPOBAHUIO MX MOBEACHUS MPHU JUHAMHUYECKHUX HAarpyskax pa3Horo tuma. Tperuii
OJIOK paccMaTpUBaeT 3aKOHOMEPHOCTH IPOSBJICHUS JAWHAMHYECKOW HEYCTOHYMBOCTH DPa3HBIX
TPYHTOB. B 4eTBepTOi YacTH aHATM3UPYIOTCS OCOOEHHOCTH pabOThl (PYyHIaMEHTOB COOPYKCHHUH B
YCIOBUAX JAMHAMHYECKUX HArpy30K U CHOCOOBbI ydeTa JAWHAMHYECKOW HEYyCTOWYMBOCTH TPYHTOB
IIPU IPOESKTUPOBAHUH.

1. Mecto aucuuminnbl B cTpykrype OIIOII BO — BapuatuBHas dacth, 00s3aTeNbHAS IS
OCBOCHHMSI.

2. BxoaHble TpeOOBaHMS IJIs OCBOEHHS TUCHUIJIMHBI, MPeIBAPUTE/IbHbIE YCJIOBHUS:

[lepeueHp OUCHUIUIMH, KOTOpbIE JMAOMKHBI OBITh OCBOEGHBI JO Hayala OCBOCHHUS JaHHOU
nucuuruHel: “UHxxeHepHas reosorusi, yacte 1. ['pyHTOBeneHue», «MHKEHEpHBIE COOPYKEHUS?,
«MexaHuka TpyHTOB», «MeToasl HCCleAOBaHUS TPYHTOB B MaccuBe», «l/HxkeHepHo-
TCOJIOTMYCCKHUEC PpaCUYCThl U MOICIUPOBAHUC?, «OCHOBEI MCTOAUKU HHKCHCPHO-TCOJIOIT'MYCCKHX,
TUAPOTEOJIOTUYECKUX U TEOKPUOJIOTUYECKUX UCCIIETOBAHUIT».

3. Ilmanupyemble pe3y/jbTaTbl 00y4YeHHs] 1O JHCIUIINHE, COOTHECEHHbIe € TpedyeMbIMH
KOMIETEHI[USIMU BbITYCKHHKOB

Komnerenuuu Nuauxkaropsl Ilinanupyembie pe3yJbTaThbl

BbINYCKHUKOB (KOIbI) | (IOKa3aTesin) 0o0yuyeHHUs1 MO JUCHUILIHHE (MOAYJIIO0),
AOCTHKEHUS CONPSsIZKEHHbIE C KOMIIETEHUMSAMU
KOMIIeTCHIM I

OIIK-3.M. Cnocoben M.OIIK-3. U-1. 3Hamp: 3aKOHOMEPHOCTH

CaMOCTOSITCIIBHO
bopMyIUpPOBAThH MEIIH
HCCJIeIOBaHUM,
yCTaHaBIIUBAThH
IIOCJICO0BATCIIBHOCTh U
METO/IbI PEIICHUS
npodeccHoHATBHBIX
3amay B o0JlacTu
HWHXKCHCPHBIX
H3bICKaHUI

(bopmupyercs
YACTUYHO).

Ornpenensier 1eb,
3aJa41, 00OCHOBELIBAET
AKTYAJIbHOCTb U
pa3pabaThiBacT
JIOTHYECKYIO CXEMY
NPOCKTAa B
npodecCuoHABLHOM
obJacTu.

M-OIIK-3. U-3.
O0ragaeT HaBBIKOM
HUCITIOJIB30BaHUA
HOPMAaTHUBHBIX
JIOKYMEHTOB B cepe

BO3HUKHOBEHUS PACIIPOCTPAHEHUS BOJIH
HanpsH>KEHUW B MacCHUBE;

Ymemsp:  onpeneniate  BO3MOXHBIE
MpoOJIeMbl BO3BENIEHUSI TE€X WJIM WHBIX
THUIIOB HMH)KCHEPHBIX COOPYKEHHUU B
3aJJaHHBIX HHKEHEPHO-T€OJIOrHYEeCKUX

YCII0BUAX npu I[eﬁCTBHH
JOTIOJTHUTEIBHBIX " MIOJIC3HBIX
JTAHAMUYECKUX HArPy30K;

Bnaoemy: nHpopmarmein 0

ANHAMHUYCCKUX XAPAKTCPUCTHKAX BOJIH
HanpsHKEHUN pa3HOTO THUIIA.
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WHKEHEPHBIX
U3BICKAaHUHU 11
CTPOUTEILCTBA B

npohecCHOHABLHOM

JeITEIIbHOCTH
IMK-3.M. Criocoben M-IIK-3.1. K1-5. 3namsb: METOBI OTIPEACTICHUS
Cco3IaBaTh U Ucnonb3yet IIOKa3aTejie TUMHAMUYECKUX CBOMCTB

UCCIIEI0OBaTh MOJICIIN
M3y4aeMbIX OOBEKTOB Ha
OCHOBE HCIOJIb30BaHUS
TEOPETUYECKHUX U
IIPaKTUYECKUX 3HAHUH B
00J1aCTH WHKEHEPHOU
reosioruu (popmupyercs
YaCTUYHO).

TEOPETHUUECKUE 3HAHUS
Y MIPAKTUYECKUE
HaBBIKU HCCJICIOBAaHUHU
TPYHTOB JJIsI
pa3paboTKu mporpamMm
M3BICKaHUH U BbIOOpa
MoeJIel ITOBeICHU
TPYHTOB OCHOBaHHS B

TPYHTOB B TIOJIEBBIX U JTA0OPATOPHBIX
YCIIOBUSX C IPUMEHEHHEM
COBPEMEHHBIX METOJUK U armapaTyphl;
Ymemp: xoppexTHO IPUMEHSTD
COBPEMEHHBIE METO/IbI TUHAMUIECKIX
WCTIBITAHUHN TPYHTOB,

Bnaoems: nadopmanueii o
BO3MOXXHOCTSIX COBPEMEHHBIX METOJI0B

YCIIOBHUSIX M3MEHEHUs JUHAMUAYECKON
JMHAMHAYECKHX YYBCTBUTEIHLHOCTH TPYHTOB
BO3JCUCTBUN OCHOBaHUI.

CIIK-3.M(2). Cniocoben | M.CIIK-3. U-1. 3namb: OCHOBHBIE TTOIXOIBI K

aHAJIU3UPOBATh,
0000111aTh U
CHUCTEMaTU3UPOBATH
pe3yJIbTaThl HHAKEHEPHO-
IeOJIOTHYCCKHUX
HUCCIENOBAaHUN U
U3BICKaHUH B
COOTBETCTBHUH C
IMOCTaBJICHHBIMU
3aJlagaMu U
JEHCTBYIOIUMHU
HOPMaTHUBHBIMU
JIOKyMEHTaMu

(popmupyetcs
YaCTUYHO).

Bnaneer HaBeIKaMu
aHanu3a, 00001IeHN S,
CUCTeMAaTH3aIIH U
UHTEPIIPETALMN JaHHBIX
B 00JIaCTH WHKXEHEPHOM
reoJyioruu (B 00y1acTu
JUHAMHUKU TPYHTOB).

MIPOEKTUPOBAHNUIO OCHOBAaHMI
COOPYEHHI B YCIOBUAX
JMHAMHUYECKHX BO3JCHCTBUM;
cnenu@uKy BUOPAIIMOHHOTO TTOJIS
KPYIHBIX TOPOOB.

Ymems: sxcniepumenTanbHO
ONPENEATh XapaKTEPUCTUKU
JTUHAMHAYECKUX CBOWCTB IPYHTOB C
HCIIOJIb30BAHUEM COBPEMEHHOMN
anmnaparypsl.

Bnaoems: cenenusiMu o popmax
MIPOSIBIICHUS JUHAMUYECKON
HEYCTOMYMBOCTU Pa3HBIMU IPYHTAMHU.

4. O6beM TUCUMIUIMHBI (MOAYJISI) COCTaBIsET 2 3.€., 72 aKaJeMHYecKHX dYaca, B TOM 4ducie 28
aKaJeMHYECKNX 4YacoB, OTBEJCHHBIX Ha KOHTAKTHYIO paldOTy oOydyarommxcs C IpernojaBaTelieM
(3aHATHS JIEKIMOHHOTO THUMA), B TOM YHCIE 2 Yaca HAa MPOMEXKYTOYHYIO arrecranuio. 44
aKaJIeMMYECKHUX Yaca Ha CaMOCTOATENbHYIO paboTy oOyuatommxcs, u3 Hux 10 gacoB —
MEPOIIPUATHS IIPOMEXKYTOYHOM arrecTauuu. Gopma NpoMeKXyTOYHOM aTTeCTallMK — 3a4eT.

5. @opmaTr 00y4eHHs] — JICKI[MOHHBIC 3aHATHA. OJEKTPOHHOE OOY4YEeHHE M HCIIOJIb30BaHHE
JUCTAHIIMOHHBIX ~ O0pa3oBaTeNbHBIX  TEXHOJNOTMH (32  MCKIIOYEHHEM  (OpC-Ma)KOPHBIX
0OCTOSTENILCTB — MAHAEMHH U T.II.) HE MPEIOoIaracTcs.



6. Conep:xkaHue TMCHMIIMHBI (MOAYJIsI), CTPYKTYPHPOBAHHOE 11O TeMaM (pa3zesiaM) ¢ YKa3aHHEeM OTBEIECHHOTO Ha HUX KOJHMYECTBA aKaJeMUIECKUX
4acoB U BUJIbI YUEOHBIX 3aHATUI

B Tom uncne
KonTakTHast padora CamocTrosiTesqibHasi padoTa
(padora BO o0yuawierocst
B3aHMMOJAEHCTBHH C Buowt camocmoamenwvnoii
npemnojaaBaresem) padomuwi, uacwl
Buowvt konmaxmmnoii
HanmeHoBaHMe U KpaTKoe coJepkaHue Pa3/ieioB U TeM THCHHUILINHBI -
° 5 padomul, uacwl
(Moxyus), 5 3
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IloHsiTHE O TMHAMMYECKOW HEYCTOMYMBOCTH TPYHTOB 2 1 1 1 1
OcHOBHBIE BUBI JMHAMUYECKUX HATPY30K U OCOOCHHOCTH HX 4 9 5 2 9
pacnpocTpaHeHus. JlnuHaMudyeckue Harpy3Ku NpUpOTHOTO MPOUCXOKICHHUS
TexHoreHHbple TUHAMUYECKHe Harpy3ku. BuGpannonHoe moye ropoJos. 4 2 2 2 2
JlaGopaTopHbIe METOABI IUHAMHYECKUX UCTIBITAHUN TPYHTOB U 4 5 2 2 2
(bU3HUYECKUX MOJIEIICH.
[ToneBble METOIBI IMHAMUYECKUX UCIIBITAHUN TPYHTOB 4 2 2 2 2
DHEPreTUYeCKUil MOAX0/] K OLIEHKE TUHAMUYECKON HEYCTOMYMBOCTH 8 5 2 4 2 6
TPYHTOB
JlnHaMuueckast TUIIaTaHCHs HECBSI3HBIX TPYHTOB 4 2 2 2 2
TukcoTponusi U KBA3UTUKCOTPOIHMSI CBSI3HBIX TPYHTOB 4 2 2 2 2
JlniaTaHTHO-TUKCOTPOIHBIE SIBJICHHSI B CTA00CBSA3HBIX TPYHTAaX 4 2 2 2 2
Y cTanocTs rpyHTOB € KECTKUMU CTPYKTYPHBIMU CBS3SIMHU.
Knaccudukanus rpyHTOB 110 MEXaHU3MY UX TUHAMUYECKOM 3 2 2 1 1
HEYCTOMYHUBOCTH
JnHaMuka GyHIaMEHTOB MEJIKOTO 3AJI0)KEHUS 8 2 2 4 2 6
Jlnnamuika 3aryyOJeHHBIX M CBaHBIX (DYHIAMEHTOB 4 2 2 2 2




@DyH/IaMEHTBI MAallIMH HA TPYHTOBBIX OCHOBAHUSIX 4 2
Bubpouszonsius GpyHIaMeHTOB U raieHue KoieOaHun 3 2
[IpomexxyTouHas arrecranus — 3auem 12 2 10
HTroro 72 28 44

*Texylni KOHTPOJIb YCIIEBAEMOCTH (TECTOBBIE OMPOCHI) MPOBOIUTCS B paMKaX CEMHUHAPCKHUX 3aHATUMN




Conepxanue pa3aeioB JUCHUIIMHBI:

ConepxaHue JeKIIUOHHBIX 3aHATHI

Paznea 1. lunamMuveckasi HEYyCTOHYMBOCTh TPYHTOB KaK aKTyaJbHas MpodjemMa
COBPEMEHHOI HHKEHEPHOM reoJIOruu

Tewma 1. [ToHsATHE 0 AMHAMUYECKON HEYCTOMYMBOCTH TPYHTOB.

OrnpenenieHre TOHSATUS <«JIUHAMUYECKAas HEYCTOMYMBOCTH TIpyHTa». JluHamMuyeckas
HEYCTOMYMBOCTh TPYHTOB Kak MpoOjemMa WHKEHEPHOM I'eOoJOrvH, OXBaThIBaloOIlas BCe 3aau,
CBSI3aHHBIE CO CHUXEHUEM IMPOYHOCTU M YKECTKOCTH T'PYHTOB MPU JUHAMUYECKHX Harpys3kax
Pa3HOr0 NPOUCXOKICHUS.

3apoxJeHNe W pa3BUTHE COBPEMEHHOH JIWHAMUKH TPYHTOB — Kak OOJIaCTH 3HaHUH,
HaxOJAIIMXCS Ha CTBIKE WH)KEHEPHOM TIE0JIOTMH, TIEOTEXHUKHM M CTPOMUTEIBHOIO Jelna.
Bakueiimue 3Tansl nporpecca B U3y4eHUN 3aKOHOMEPHOCTEH MOBEACHUS IPYHTOB U B pacdyeTax
KoJIe0aHUsl COOPYKEHH B YCIIOBUSAX TUHAMUYECKUX HArPY30K.

OcHoBHBIE PabOTHI, pacCMaTPUBAIONINE TEOPETUUYECKHE OCHOBBI pacdera (hyHIaMEHTOB
COOPY/KEHHMI B YCIOBHUSAX JMHAMHYECKMX HArpy30K M YCTOWYMBOCTH TPYHTOB Kak Cpeabl
pacrpocTpaHeHus BOJH HaNPsKEHUH.

Tema 2. OcHOBHbBIEC BUJbI INHAMUYECKUX HArPY30K U OCOOCHHOCTU MX PACHPOCTPAHEHUS.
JluHaMu4yecKre Harpy3Ku NPUPOIHOTO TPOUCXOKICHUS

[lonsTHEe nUHAMUYECKOW HArpy3kd. Buabl nTuHaMu4ecKUX Harpy3ok. Buabl 3aryxaHus
CEIICMMYECKMX BOJIH HANpsOKEHWM B TpyHTax. Tumel ceiicMuueckux BOJH. OCHOBHBIE
JUHAMHUYECKHE XapaKTEPUCTHKM CEUCMHYECKUX BOJIH. BiusHuMe TpyHTa Ha JUHAMHUYECKHE
XapaKTEPUCTUKH PACTIPOCTPAHSIOMIMNXCS B HEM BOJIH.

Tunel TUMHAMHYECKUX HArpy30K MPUPOJHOTIO NPOUCXO0XKJeHHsA. OCHOBHBIE IapaMETpPhI
CEMCMUYHOCTH Tepputopuu. Hcmonbp3yemble B HAcTOfAIllee BpeMs IIKAJIbl MarHUTY/I.
CoBpeMEHHbIE MOAXOAbl TP HHKEHEPHOM OLIEHKE IapaMeTPOB CEHCMHYECKOM Harpys3KH.
OddexTsl pe3oHAHCHOrO0 YCWICHHS CEUCMUYECKUX KoseOaHuii. BwiObop «pacueTHOrO
3eMJIETPSICEHUS» — BAXKHEHIIINNA 3Tal MPOCKTUPOBAHUS CEHCMOYCTOMYMBBIX COOPYKEHHIA.

Tewma 3. TexHoreHHBIC AMHAMUYECKHE HATPY3KU. BUOpAIIMOHHOE MOJIe KPYIHBIX TOPOIOB

OCHOBHBIE HCTOYHUKHM TEXHOTCHHBIX BO3JCHCTBUH Ha TEPPUTOPHUAX METANOIUCOB H
TOPOACKUX arjioMeparuid. XapakTepuCTHKa TPAHCIOPTHBIX MCTOYHUKOB JIMHAMHYECKHUX
Harpy30K (IIOMUHHUPYIOIIHE YacTOThI, BUOPOCKOPOCTh W BHOPOYCKOPEHHE YACTHUIl TPYHTA, 30HA
BIIUSIHUS).

OCHOBHBIE XapakTEPUCTUKH JAWHAMUYECKMX HArpy30K OT MallMH pa3HOro THIA.
BuGpon30nsOHHBI U JAOPE30HAHCHBIM PEeXUMBI paboThl (yHAAMEHTOB MamiuH. [pymisl
JUHAMHUYECKUX HAarpy30K M0 YaCTOTE F€HEPUPYEMBIX BO3MYILIAEMBIX CHIL.

B3pblB Kak HWCTOYHMK JMHAMHYECKHMX HArpy30K, €ro OCHOBHBIE XapaKTEPUCTHUKH.
[TapameTpsl B3pBIBHBIX BOJH HamNpsbKeHWM B TpyHTax. OnucaHue MOBEACHHUS TPYHTOB MpU
B3PBIBHBIX JUHAMUYECKUX HArpy3Kax MOJENISAMH CIUIOIIHBIX HACAIBHBIX W HEHWJealbHBIX
0apOTPOIHBIX CPE].

Tema 4. JlaGopaTopHble METOJbI IMHAMHYECKHUX HCIBITAHUA TPYHTOB M (DU3MYECKUX
MoJaenen

OCHOBHBIE TIOKA3aTeNH, ONPEAEIsIEMbIE IPU JUHAMUYECKUX UCIIBITAHUSAX TPYHTOB.

OrnpeznenieHne NUHAMUYECKUX CBOWCTB TPYHTOB METOIOM TPEXOCHOTO CxaTus. THUIbI
CTaOUJIOMETPOB MO M3MEPSEMbIM MOKAa3aTeIsIM U CUCTEeMaM HarpyXeHus, uX MpeuMyllecTBa U
HepocTaTKu. DaKTOphI, CBA3aHHBIE C OCOOCHHOCTSIMH TMPOILEAYPHI MOATOTOBKH H MPOBEACHUS
SKCHEPUMEHTA, BIMSIOIIME HA BEIMYHMHY MPOYHOCTH TIPYHTAa B TPEXOCHBIX MCHBITAHUAX, UX
OCHOBHBIE XapaKTEPUCTUKHU.

Anmapatrypa ¥ KOHUENUMS AWHAMUYECKHMX HCIBITAHUNA IO CXEME MPOCTOro CIBUTA.
[TpuHIMIBL ACHCTBUS, TPEUMYIIECTBA U HEAOCTATKHU CYIIECTBYIONUX MPUOOPOB TUHAMHYECKOTO
IIPOCTOrO CIIBUrA.

OrnpezeneHre TMHAMUYECKUX CBOMCTB IPYHTOB UCIBITAHUSIMU HA PE30HAHCHBIX KOJOHKAX.
Tumbl pe30HAHCHBIX KOJIOHOK, OIIPEEIIsieMbIe TTOKA3aTEelN.

MeTon AVMHAMHYECKUX WCIBITAHUA B PEXUME KPYTWIBHBIX CIBUTOBBIX KOJEOAHUU.
[Tpeumy1iecTBa ¥ HEAOCTATKU CYIIECTBYIOMNX MOAUGUKALNN anlapaToB KPYTHJIBHOTO C/IBUTa.




JluHaMHUUYeCcKHil KOJIBLIEBOM CHIBHUI, TEXHOJIOTHSI SKCIEPUMEHTA, CYLIECTBYIOIIHUE THUIIbI
anmaparos.

JluHamyueckue WCIBITAaHUS TPYHTOB Ha BHOpPOCTEHIAX, OMNpENesseMble MOKa3aTellu.
OTnuuuTenbHblE  OCOOCHHOCTH  WCHBITAHWS TPYHTOB HAa  BHOpPOCTEHIAX  Pa3IHYHBIX
Moau(UKAIIHIA.

CoBpeMeHHBIE TPUOOpPHI  UISl  YOAPHBIX HUCHBITAHWNA TPYHTOB, WX Ha3HAuYCHUE,
NPUHIUIINATIBHBIE OTINYHSL.

Junamuueckue XapaKTEPUCTUKU TPYHTOB, onpeensieMble n1abopaTopHBEIMU
akycTuueckuMu Mmetofamu. CJI0XXKHOCTH MpU MOATOTOBKE 0O0pa3loB, MOI0OpE IaT4UKOB,
WHTEPIPETALNH PE3yIbTaTOB IPH AKYCTHUECKUX UCTIBITAHUSIX TPYHTOB.

['pyninbl METOZIOB YCTANOCTHBIX UCTIbITaHUM TpyHTOB. KprBas Bénepa.

Tema 5. [loneBble METOJIbI AMHAMUYECKUX UCOBITAHUNA TPYHTOB

CeiicMUYEeCKHE METObl HCCICIOBAaHUS JTWHAMHYECKHUX CBOWCTB TPYHTOB (METOI
MPEJIOMJIEHHBIX BOJIH, CEHCMONPOCBEUMBAHUE, CEHUCMOKAPOTaX, METOJ MOBEPXHOCTHBIX BOJIH),
Ha3HA4YCHHE, ONpeIeIIIeMble TOKA3aTeNN, IPEUMYILECTBA U HETOCTATKH.

Meroasl uW3yuYeHUs JIUHAMUYECKOTO B3aUMOJECHCTBUS «TPYHT-COOPYKEHHUE». METO
pe3oHaHCHOrO (yHJIaMEHTa, METOJ «BOJSHAs IMYIIKa», METOJ «IMJIMHIPA B MAacCHUBE», METO]
UCCIICIOBaHMsI CBOOOJHBIX WM BBIHYKIEHHBIX KojieOaHWW (yHIaMEHTOB, MX Ha3HA4YCHUE U
onpeensieMble MOKa3aTelu.

Pasnen II. Ilpupoaa uW 3aKOHOMEPHOCTH AUHAMHYECKON peakUMH IPYHTOB Ha
AMHAMHUYECKHE BO3/1eliCTBUA

Tema 6. DHepreTUYecKUii MOIXO0/ K OIIEHKE TMHAMUYECKOW HEYCTOMYMBOCTH FPYHTOB

DHepreTuyeckas Npupoja AMHAMHUYECKOW HEYCTOMYMBOCTH TpyHTOB. [IpemmyriecTBa u
NpPaKTUYECKHE KPUTEPUU OLEHKU JIMHAMHYECKOM HEYCTOMYMBOCTU TPYHTOB C TMO3ULUHU
SHEPreTHKU Ipornecca. PaccesHHas SHEprus W yAENbHAs DHEPrUsl aKTUBALMU CTPYKTYPHBIX
CBsA3€H KaK KpUTEPUU AUHAMUYECKON HEYCTOMYMBOCTH ITPYHTOB.

DEeHOMEHOJIOTUS TUHAMUYECKOW HEYCTOMYMBOCTH IPYHTOB.

Tema 7. JIluHamMuyeckas AUIaTaHCHS HECBS3HBIX TPYHTOB

XapakTepHble (OpMBI pEaKIUHU HECBA3HBIX TPYHTOB Ha JAMHAMHUYECKHWE HArpy3KH.
Pazxumxenne © UMKIMYECKass TOJBMXKHOCTh HECBSI3HBIX TpPYHTOB. OTpuuatenbHas H
MOJIOKUTENNbHAS JUHAMUYECKAsl AWIATAHCHS, YCIOBHS NPOsBICHUS. /IMHAMUYECKHUE HUCIIBITaHUS
B YCJIOBHSAX ITOJIHOM WJIM YaCTUYHOM WHBEPCUU 3HAKAa HanpsLDKeHUHM. JlMHaMudeckas peaxkius
CYXHX W BOJOHACBIIIEHHBIX ITECKOB PA3HOM IUIOTHOCTH CJIOXKEHUSA. [ITOTHOCTD C10KEHHS IECKOB
U YCIOBUS JMHAMHUYECKOTO HAarpy>KeHHsi — KakK OCHOBHBbIE KPUTEPUH JIMHAMHUYECKOU
HEYCTOWYMBOCTU HECBSI3HBIX TPYHTOB. DHEPreTUKA JUHAMUYECKON TUIaTAHCUU NIECKOB.

Tewma 8. TUKCOTpONUS U KBa3UTUKCOTPONUS CBA3HBIX IPYHTOB

DEeHOMEHOJIOTHS JUHAMUYECKOM HEYCTOMYMBOCTH TTIMHUCTBIX TPYHTOB.

[ToHsiTHE TUKCOTPONUU M KBAa3UTUKCOTPONUH. BllaXXHOCTH CBA3HBIX TPYHTOB M (PU3UKO-
XUMUYECKAsi aKTUBHOCTb TBEPAOW TBEPIAOW KOMIIOHEHTHI INIMHUCTBIX I'PYHTOB - Ba)KHEUILNE
KPUTEPUU CTENEHU KBAa3UTUKCOTPOIIHOCTH TPYHTOB. BiusHHMEe aMImuTynbl IEHCTBYIOIIMX
HANPSDKEHUH, YaCTOTHI U IPOAOKUTEILHOCTH BO3ACHCTBHSI, (DOPMBI M CIIEKTPAILHOTO COCTaBa
BOJIHBl HArpy’K€HHsT Ha JWHAMUYECKYKD YCTOMYHMBOCTHh CBSI3HBIX TIPYHTOB. OHEpPreTHKA
TUKCOTPONHBIX MPEBpAIlCHU B AMCHEPCHBIX CHUCTEMaX. DHEPreTHKa KBAa3HUTHUKCOTPOITHBIX
MPOLIECCOB B TJIMHUCTHIX TpyHTax. OcHOBHbIE 3(PEKThbl, JeKallie B OCHOBE YIPOUHEHUS
KBa3UTUKCOTPOITHOTO TPYHTA.

Tema 9. J/InnataHTHO-TUKCOTPONHBIE SBJICHUS B CIA00CBIA3HBIX TPYHTAX

DEeHOMEHOJIOTUS IMHAMHYECKOW HEYCTOWYMBOCTH C1a00CBA3HBIX TPYHTOB.

OcHOBHBIE OCOOCHHOCTH TUHAMHUYECKOW PEakluu CIabOCBA3HBIX TPYHTOB. 3aBUCHMOCTH
TUHAMHYECKOW  peakiuu  CIa0OCBSI3HBIX ~ TPYHTOB OT  4YacTOThl  BO3JACHCTBUA,
CyleprapMOHUYECKUN pe3oHaHC. JMIaTaHTHO-TUKCOTPONHBIE 3(PEKThl B JECCOBBIX I'PyHTAaX.
3aBUCHMOCTh THUKCOTPOMTHOTO TOTEHIIMAda CIa0OCBSI3HBIX TPYHTOB OT UX yIEIbHOU
MTOBEPXHOCTU. DHEPreTUKA JUIATAHTHO-TUKCOTPOIHBIX SIBJICHUN.

Tema 10. YcranocTs TpYHTOB € JKECTKMMHU CTPYKTYPHBIMHU cBs3simu. Knaccudukarms
CPYHTOB IO MEXAHU3MY MX JTMHAMHUYECKOW HEYCTOMYHUBOCTH
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OO0mure 3aKOHOMEPHOCTH YCTAJOCTHOTO pAa3pyllI€HHUs TPYHTOB U BBICOKOMPOYHBIX
marepuanoB. KpuBas Bénepa, mpenmen ycTamocTd, yCTalOCTHas JIOJTOBEYHOCTb, 3(pdexr
baymmnrepa. BiusHue mapameTpoB Harpy3ku (KOJHMYECTBO IIMKJIOB HarpyXeHHs, 4acTOTHI,
OOKOBOTO HANPSKECHHUSI, CUJIOBBIX XapaKTEPUCTUK) HA IPOSIBICHUE YCTAJIOCTHBIX CBOMCTB.

PazorpeB rpyHTOB M MaTepHalioB MpH JWHAMUYECKUX Harpy3kax. Teopuu ycTajaocTH.
Oco0eHHOCTH MeXaHU3Ma YCTaJIOCTHOTO pa3pyIIeHHUs TPYHTOB.

VYcranocth kak GpopMa TUHAMUYECKOW HEYCTOMYMBOCTH TPYHTOB (PHEpreTHKa mpolecca).
[onsarue «mopor ycragoctuy. KoadduimeHT "HTEHCUBHOCTH (KOHIICHTPALIMHU ) HAPSHKCHUN Kak
OTIpEeACNAIONIMN MapaMeTp HANpPSHKEHHOTO COCTOSHUS KOHIIEBOM 30HBI HEOJHOPOJHOCTH.
CunoBoll M SHEPreTUYECKUN KPUTEPUU IMPOSIBICHUS YCTAJIOCTH HHU3KOIO SHEPreTH4eCKOro
YpPOBHSL.

Pa3znea |ll. B3aumopeiictBue (pyHIaMEHTOB ¢ I'PYHTAMH OCHOBAHMIl B YCJOBHSIX
AUHAMUYECKUX HATPY30K

Tewma 11. Jluramuka yHIAMEHTOB MEIKOTO 3AJI0KCHHUSI

OcHoBHBIE Tpynmbl (aKTOPOB, oOmpenerstone padoty ¢GyHIAMEHTOB B  YCIOBHSIX
TUHAMUYECKUX Harpy3ok. MexaHM4YecKHil MMIleAaHc TpyHTa. Monbl KojleOaHUs KECTKOTo
¢byHIaMeHTa Ha MAacCHUBHOM OCHOBaHHUH. YTPYro-JIMHEHHBIE MOJIENH MOBEIEHUS TPYHTOBOTO
ocHOoBaHus. [IporHo3supoBaHHE pE30HAHCHBIX YACTOT M IHMKOBBIX AaMIUIMTYZ CMEIIEHUs
dbyHIamMeHTa € NPUMEHEHHUEM paslUYHbIX  YINPYTrOBS3KUX  MOJENEH,  yYUTHIBAIOIINUX
nemrupyromnye cBoicTBa TPyHTOB.

MonenupoBaHue pa3IUYHBIX TUIOB pa3pe3a OCHOBAHUS IO TPEM OCHOBHBIM CXE€MaM —
HOJYIIPOCTPAHCTBO, OJHOPOJIHBIA CIOW Ha abCONIOTHO JKeCTKOM (HeaehopMHpyeMoMm)
OCHOBaHUH, CJION Ha MOJIYIPOCTPAHCTBE.

Tewma 12. Jlunamuka 3arayOIeHHBIX U CBaWHBIX ()YH/IAMEHTOB

Bnusinue riyOuHbI 3amoxeHus GyHIaMeHTa Ha dKECTKOCTh U 3aTyXaHue.

OCHOBHBIE TPUHLUIBI MOAXOAa K aHAIM3Y AMHAMUKU 3aryyOJeHHBIX (yHIaMEHTOB.
CMmemianHasi yrpyroBsi3KO-UHEPLHOHHAS MOJI€Jb OCHOBaHUS. AHAJIU3 IUHAMUKH 3ariy0JIeHHOTO
¢ynnamenta metogoM bapanoBa-HoBaka. Pasnuuus MeXxaHHYeCKHX HMIIEIAHCOB KPYTJIBIX U
JICHTOYHBIX (PYHJAMEHTOB NPU «COBEPILIEHHOM» U «HECOBEPILIEHHOM)» KOHTaKTe€ UX OOKOBBIX
MIOBEPXHOCTEH C TPYHTOM OOPAaTHOM 3aCHINKH.

AHanu3  JIMHAMUYECKOTO0  B3aUMOJCHCTBUS ~ MEXAYy  ONM3KO  PacloOXEHHBIMU
dbyHIaMeHTamMu (B3aMOJICHCTBUE «COOPYKEHUE — TPYHT — COOPYKEHUE).

Tema 13. @yHnaMeHThl MallUH Ha TPYHTOBBIX OCHOBaHUAX. Bubpowusonsius
GyHIaMEHTOB U TalieHUue KOJIeOaHMiA

Pexumbl paboThl (hyHIaMEHTOB MAIIMH HAa TPYHTOBBIX OCHOBaHMsX. Hanbomnee TunnyHbIE
ClIy4au TIOBpeXIeHUs (PyHIaMEHTOB MallUH. BUOPOU30IALMOHHBIN U TOPE30HAHCHBIM PEKUMBI
pabotsl pynnamenrta. [loHsATHE NMHAMHYHOCTH OCHOBaHMS M TUHAMHUYECKOTO KO3((UIMeHTa.
KBasucrarnueckuit pexxum pabotsl hyHaamenta. KosdduiumeHT pe3oHaHCHOTO yBEIMYCHUS,
OKOJIOPE30HAHCHBIM pexuM paboTsl pyHIaMeHTa. SIBIeHHE CyNeprapMOHHYECKOTO pPEe30HaHCA.
OO6mwmit mopsAIoK pacuera pyHIaMEHTOB MaIlTHH.

@yHIaMEHTB! MAIllMH C BO3BPAaTHO-IIOCTYNATEIbHBIM U BPALATEIbHBIM JBUKEHUEM Macc.
[TprunHbl BO3HUKHOBEHHUS KojeOaHui camux MamuH. OcoOeHHOCTH pabOThl MAlIWH Pa3HbIX
rpynn. @yHAaMEHTHl MallMH yJapHOro JeicTBusA. DyHIAMEHTHl MAallUH HEPETYJISpPHOIO
IEUCTBUSL.

Bonpochl 1J1s1 caMOCTOATEIBHOI0 H3YYECHHUSA

[TpuumHBI aKTYaqTbHOCTH U OCTPOTHI MPOOJIEMBI JMHAMUYECKON HEYCTOWYMBOCTH I'PYHTOB
B YCIOBHMSX YBEIMYEHUS WHTCHCUBHOCTM M CIIEKTpa JUHAMMYECKHX BO3IACHCTBMM Ha
I€0JIOTHYECKYIO CPENY TEPPUTOPHI METaOIUCOB.

BerpoBeie Harpy3ku. Buxpu Kapmana kak OCHOBHasl MpHUYMHA KOJIEOAHUN COOPYKECHUM
opu  BeTpoBOM  Bo3zaelcTBuH, uucino Crpyxana. IlonsTue ranonupoBaHus — JIMHHN
aNeKTponepenad. MeTonsl ONpeneneHusl peaklHH COOPYKCHHMsT Ha BO3MOJKHBIC BETPOBBIE
Harpys3Ku.

JleiicTBYE BOJTHOBBIX HAarpy30K Ha MH)KEHEPHBIE COOPYKEHHSI, OCHOBHBIC XapAKTCPUCTUKH.
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OcobeHHoCTH BHOPAITMOHHOTO TIOJS KPYMHBIX TOpOJOB. Bkiiam B BHOparmoHHOE IOJIE
ropoja pa3liUYHbIX HCTOYHUKOB. CHEKTp U H3MEHYMBOCTH BO BpPEMEHHM JIMHAMHYECKHUX
XapaKTePUCTUK CEHCMUYECKUX BOJIH TeppuTopuid TOopomoB. OrpaHuyeHuss B BBIOOpE
anmapaTypHbIX CpPEICTB HU3MEPEHHs] JUHAMUYECKUX XapaKTePUCTUK CEHCMUYECKUX BOJIH
TOPOJICKUX TEPPUTOPHUIA.

JlaGopaTopHble UCHBITaHUA (DU3MYECKHX MOZENe Ha BHOPOCTONAX M TI'€OTEXHUYECKUX
HeHTpudyrax, CekTp peraemMbIx 3aad.

[IpyHUMNBI WCTIBITAHUM, HA3HAYEHHUE, JOCTOMHCTBA M HEAOCTATKM T'€OTEXHUYECKUX
METOJIOB: JAMHAMHUYECKOE 30HAUPOBAHHME, BHUOPO3OHIAMPOBAHUE, CTaHAAPTHAs IEHETPALUs,
OeKKep-TIeHeTpaLusl, CeCMO- U Mbe30KOHYCHAs TIEHETpalusi, BUOpOIIEHEeTpalys, TMHAMUYECKHE
WCIIBITAaHUSI CBai, JMHAMUYECKHE IPECCHOMETPhI, JUHAMHUYECKHE IITAMIIOBBIE HCIBITAHHUS,
oIpeze/IeHue TMHaAMUYECKOTr0 MOAYJISI CIIBUTA alllapaToM XeEHKE.

Knaccudukanusi rpyHTOB 110 MEXaHU3MY UX TUHAMUUYECKOW HEYCTOMYUBOCTH.

Yrpyro-uHepuoOHHbBIE MOJEIH OCHOBaHUs. HenuHelHOCTh KoJie0aHWT MaCCHUBHBIX
byHIaMEHTOB.

[ToBenenue cBaitHBIX (DYHIAMEHTOB MPU JUHAMHUYECKUX HArpy3kax. QakTOpsbI, BIUSIOIINAE
Ha MEXaHWYECKUM HMMIICaHC OTACIbHOU cBaw. DG EKTh B3aUMOJEHCTBUS «CBas» — TPYHT —
CBas» Ha BUOPAIIMOHHYIO PEAKIUI0 COOpYXEHUH. PakTop JMHAMHUYECKOTO B3aMMOJCHCTBHSL.
OtHocutenbHast  rpynmnoBas  3(QQEeKTUBHOCTb — MapaMmerp, OTPAKAIOUUN  BIHSIHUE
B3aUMOJICUCTBUS «CBash» — IPYHT — CBash» Ha IPYyNIIOBOM UMIIEIAHC.

KoncTpykius u Bua BUOporacsuiux 3JI€MEHTOB B 3aBHCHUMOCTH OT XapaKTepa ONUpaHus
MamMHbBl Ha (yHAaMeHT. ['acuTenu B cliydae CIUIONIHOTO omwupaHus. [acutenu B ciydae
ONMpaHUS MAIlMH B OTAEIbHBIX TOUYKaX. MeToA rameHusi KojiedaHuii METoJIOM TUHAMHUYECKOTO
racurTers.

7. ®oua oueHouHbix cpeactB (POC) nas oueHUBAHHWSI Pe3yabTATOB O00y4eHHs IO
JUCHUIINHE (MOLYJII0)
7.1. TunoBble KOHTPOJIbLHBbIE 32JAHNUSI UJIA MHbIE MAaTEPHUAJIbI VI IPOBEAeHUS TEKYLIero
KOHTPOJISl yCIIeBAeMOCTH.

JInst TeKyliero KOHTPOJS CTYJIEHTOB B XOAE CEMECTpa MPOBOASTCS KOHTPOJIbHBIE
OTIPOCHI.

7.2. TunoBble KOHTPOJbHBbIE 3aJaHUA WJIH HHble MaTepHaJbl [JIs1 NpPOBedeHHS
NPOMEKYTOYHOM aTTeCTANMH.
IlprMmepHEIH TEpETEHE BOIPOCOB OPH IIPOMEX YT OTHOH 4T T €CT ALHH:
1. JIluHamuyeckasi HEyCTOMYUBOCTh TPYHTOB — MOHATHE U MIPEAMET UCCIICIOBAHUM.
2. OCHOBHBIE BU/IbI TUHAMUYECKHX Harpy30K H OCOOCHHOCTH MX PAacCIpOCTPaHEHUSI.
3. 3emueTpsceHUss KaK HCTOYHMK JMHAMMYECKOTO BO3JEUCTBUS HA TPYHTHl OCHOBAHMS U
COOPYXKEHHUS.
4. BausiHue BETPOBBIX Harpy30K Ha MHXKEHEPHBIE COOPYKEHHUS.
5. XapakTepucTuKa AMHAMUYECKUX HArPy30K OT JBUXKYIIETOCS TPAHCIOPTA.
6. BubparnnonHoe nose KpymHbIX TOPOJIOB.
7. JlMUHaMH4YeCKOe TPEXOCHOE C)KaTHe Kak Haubosiee IIMPOKO HCMHOIb3yeMbIi METO]
JUHAMHWYECKUX HUCIIBITAHUN TPYHTOB.
8. ManoaMmiuTyHble JUHAMUYECKHUE NCIIBITAHUS HA PE30HAHCHBIX KOJIOHKAX.
9. JlTabopaTopHbIe aKyCTUYECKHE METO/IBI.
10. Meroab! yCTalOCTHBIX UCTIBITAHUM TPYHTOB.
11. JluHaMuYeCcKre UCTIBITAHUS Ha BHOPOCTOJIAX.
12. luHaMu4ecKre UCTIBITAaHUS Ha TeOTEXHUUECKUX HEHTPUPYTax.
13. CelicMOaKyCTHYECKUE METO/IbI JMHAMUYECKUX UCTIBITAHUN TPYHTOB.
14. BuOpaunoHHbIE METOABI JUHAMHYECKHX UCIIBITAHUI TPYHTOB in Situ.
15. IlnHamuyeckre NeHEeTPAllMOHHBIE UCTIBITAHUS.
16. DOnHeprernueckuid NOAXOJ: MNPEUMYILIECTBA M MPAKTUYECKHE KPUTEPUM  OLIEHKH
JTMHAMUYECKON HEYCTOMYMBOCTH IPYHTOB.
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17. XapakTepHbie (OpMBI peakIuy MecYaHbIX TPYHTOB Ha IMHAMHYECKUE HATPY3KH.

18. luHaMuyeckas AUIATaHCUSI HECBA3HBIX TPYHTOB U (DaKTOPHI, €€ ONpeIeNsIONIHe.

19. TuxkcoTpomnus U KBa3UTUKCOTPOIIUS CBA3HBIX TPYHTOB, (DAKTOPHI €€ Onpeneistonme.

20. InnaTaHTHO-TUKCOTPOITHBIE SIBIICHUS B C1a00CBA3HBIX IPYHTaX.

21. O6mue 3aKOHOMEPHOCTH YCTAJIOCTHOTO Pa3pyIICHHS TPYHTOB.

22. YcranocTh Kak (opmMa TMHAMUYECKON HEYCTOHYMBOCTH I'PYHTOB (3HEPTeTHKA MPOLIecca).
23. Knaccudukanusi TpyHTOB 110 MEXaHU3MY UX THHAMHYECKOW HEYCTOMYMBOCTH.

24. lunaMuka GyHIaMEHTOB MEJIKOTO 3aJ0KEHUS.
25. Jlunamuka 3ariyOJIeHHBIX (yH/IaMEHTOB.

26. luHaMuKa cBaiHBIX ()yHJJAMEHTOB.

277. ®yH1aMEeHThI MalllMH Ha TPYHTOBBIX OCHOBAHUSIX.

Hlkana u kpuTepun oueHUBAHMS Pe3YJIbTATOB 00YUYEHHS 10 TUCHUNINHE

Pe3ynbraTel 00ydeHus «HezaueT» «3auer»
3HaHHUS: 3aKOHOMEPHOCTH | 3HAHUSA 3HaHUSA OT PparMEeHTAPHBIX J0
BO3HUKHOBEHUS pacnpoCcTpaHeHus | OTCYTCTBYIOT WM CUCTEMATUUYECKUX
BOJIH HaIlpsSDKEHUN B MAcCHUBE; METOMABI | HOCAT
OIpeAcIeHus nokasaresei | (parMeHTapHbIH
JUHAMHUYECKUX CBOMCTB TPYHTOB B | Xapakrep
MOJIEBBIX M JIAOOPATOPHBIX YCIOBUSX C
IIPUMEHEHUEM COBPEMEHHBIX METOIUK
U anmnaparypbl; OCHOBHBIE MOAXOAbI K
MPOEKTUPOBAHUIO OCHOBaHHMI
COOPYKEHUI B YCIIOBUAX
NUHAMHYECKUX BO3JCHUCTBHH;
cnenupuKy  BUOPAMOHHOTO  TIOJS
KPYIHBIX TOPOJIOB.
YMeHus:  onpenensaTb — BO3MOXHBIC | YMEHUs B nemom ycnemHoe ymeHue
npo0sieMbl BO3BEJCHUS T€X WU HHBIX | OTCYTCTBYIOT ONpENENATh BO3MOJKHBIE
TUIIOB HHXXCHEPHBIX COOPY)XEHHUH B npoOjaeMbl TpU  BO3BEACHUU
3a/laHHBIX HMHXXEHEPHO-T€OJIOTHYECKHUX T€X WM HHBIX WHKEHEPHBIX
yenoBusax (MI'Y) mpu  gelictBum COOPYKEHHMM B OINPEIECICHHBIX
JTOIOJTHUTEIBLHBIX Hu MOJIE3HEIX ury npu NEUCTBUU
JTUHAMHUYECKUX Harpys3ok, Ppa3InYHBIX JTUHAMUAYECKHUX
3KCHEPUMEHTAIBHO ONpEeNENATh Harpy3okK, a TaKXXe ONpeIeNsITh
XapaKTEePUCTUKU JTUHAMUAYECKHUX XapaKTEePUCTUKU
CBOMCTB TPYHTOB C MCIOJIb30BAaHUEM JTUHAMHAYECKHUX CBONCTB
COBPEMEHHOM arnmnaparypbl HKCIEPUMEHTAIBHO
Bnanenue: uHpopmarmen o | He BiIazeeT | B EJIOM BJIAJIEET
TUHAMHYECKHX XapaKTEPUCTUKAaX BOJH | MHGopMaIueit 0 | mHpOpMAIEH TUHAMHYECKHUX
HANpsDKEHUH pasHoro tuma, (opmax | JTMHAMUYECKUX XapakTepUCTUKAX  BOJH, O
MPOSIBICHUS JTUHAMUYECKON | XapaKTEePUCTUKAX dbopmax MPOSIBICHUS
HEYCTOMYMBOCTH Pa3HBIMU TPYHTaMH U | BOJH, O ¢opMax | AMHAMUYECKOI
BO3MO>KHOCTSIX IIPUMEHEHHUSI | IPOSIBIICHUS HEYCTOWYMUBOCTU TPYHTOB U
aZICKBaTHBIX ~ METOJOB  W3MEHEHUs | JUHAMHUYECKOU T.J.
JTUHAMUYECKOU YYBCTBUTEJIBHOCTH | HEYCTONYHUBOCTH

TPYHTOB OCHOBaHMI1

TPYHTOB U T.JI.

8. PecypcHoe obecneueHue:

A) IlepeyeHb OCHOBHOM U JONOJHUTEIHLHOM JTUTEPATYPHI.

a) OCHOBHAs TUTEPATYpa;

1. Bosnecenckuii E.A. /[nHamMuueckue CBOMCTBAa TPYHTOB M UX YUY€T MPHU aHAIM3E BUOpaIuit
¢ynnamenToB pasHoro tumna // I'eoskonorus. 1993. Ne 5. C. 37-65.
2. Boznecenckuii E.A. Jlunamuueckass HEycTOHYMBOCTH TpyHTOB. M.: Jlenann. 2014. 263 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

(ectb B bubmmorexe MI'Y)

Bosnecencknii E.A. TloBeneHue TpyHTOB NpHU JIMHAMHUYECKHUX Harpys3kax: YueOHOe
nocobue. M.: Mza-Bo MI'Y, 1997. 288 ¢. (ects B bubanorexe MI'Y)

Bosnecenckuit E.A., KoBanenko B.I'., Kymnapesa E.C., ®ynukoBa B.B. Pazxunxenue
ITPYHTOB MpH I[HMKIAYECKHX Harpy3kax. M.: Msm-Bo MI'Y, 2005. 134 c. (ectb B
KagenpaibHOM (OH/IE)

I'pyaroenenune/ Tpopumon B.T., Kopones B.A., Bo3necenckuii E.A., ['omonkosckas ' A.,
Bacunwsuyk 10.K., 3uanrupos P.C. / [Tox pexn. B.T. Tpodgumona. 6-e uza. nmepepaboT u JOT1I.
Yuebuuk. M.: Uza-8o MI'Y, 2005. 1024 c. (ectb B bubnuoreke MI'Y)

Kuranmun A.Jl., Jlokmmn I'.II. @opmupoBaHne BHOPALIMOHHOTO IOJISA B T'€OJIOTHYECKOM
cpene // UmxenepHas reosorust. 1991. Ne 6. C. 110-119.

HBanos II.JI. Pa3xukeHue W YIUIOTHEHHE HECBA3HBIX TIPYHTOB IIPH JIUHAMHUYECKHUX
Bo3jeicTBusaX. M.: Ctpoituzmar. 1978. 246 c. (ectb B kadeapanbHoM (HOHIE)

Nmmxapa K. IloBenenune rpyHTOB npu 3emierpsceHusx. Ilep ¢ anrn. / Iloxg pen. A.b.
®daneera, M.b. Jlucroka / CII6.: HITO «I'eopexoncTpykiusa-OynnameHTpoekT». 2006.
384 c. (ects B bubaunorexke MI'Y)

KpacaukoB H.J[. JlnHamMuueckue CBOWCTBA TPYHTOB M METOJbl HUX omnpeneneHus. JI.:
Crpoituzaar. 1970. 239 c. (ectb B bubnuorexke MI'Y)

Kpurep H.U., KoxeBnukoB A.Jl., Munnens WN.I'. CelicMuyeckre CBOMCTBA JUCIEPCHBIX
nopon (ceficmonuronoruueckuid noaxon). M.: MHXKEKO. 1994. 195 c.

Jlebenes B.U., Hymnep W.B., Yepnuxor A.M., Ilesmor K.II. Croco06 wuccnemoBaHus
CBOMCTB BojoHAackIIeHHOTO TpyHTa. A.c. CCCP 916649 // Bromn. n300per. u OTKPBITHIL.
1982. Nel2.

Jlokmmu TI.I1., JluxaueBa D.A., Jlanmka ., KpaitwoBmu HO. Orenka BHOpaMOHHOTO
BO3JICUCTBUS HA TEppUTOpUH ropoja (Ha npuMepe MockBbl U bpaTtucnasser) // UnxenepHas
reojorusi. 1991. Ne 4. C. 82-91.

Macnos H.H. VYcnoBusi ycTOHYMBOCTH BOJOHACHIIMIEHHBIX MeckoB. M.: I'ocaHeproumsnaar.
1950.

MeToauueckie peKOMEHAALUUd MO0 MPUMEHEHHIO CEeWCMOAaKyCTUYECKUX METOA0B Jis
U3ydeHHUs] (PU3MKO-MEXaHMYECKUX CBOMCTB CBs3HbIX TIpyHToB. BHUWM TpancmoptHOTro
ctpoutenscTBa. 1976. 70 c.

Paym O. ®@ynnamentsl MammH. M.: Ctpoinzaat. 1965. 418 c.
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BBIXOJl B VIHTEpHET; MHBIE MaTepuaibl — MPU BBHIIOJHEHUU NPAKTHUYECKUX PadOT CTYAEHTHI
obecreunBarOTCs HEOOXOIMMON Y4eOHONW M Hay4HO-TEXHHUYECKOW jutepaTypoit. [Ipu utenun
HGKHI/Iﬁ HCIOJIB3YIOTCS COBPEMCHHBLIC TPC3CHTALIMOHHBIC TCXHOJIOTUU.
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