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1 ITIOACHUTEJIBHAA 3AIMCKA

1.1 Hesn yaednO0MH THCIUIIHHLI v
Ilemsto y4eOHOM IWCHHIUIMHBL sBISeTCS  (OPMHpPOBAHHE  CIENUANHCTOB, YMEIOIIMX
0GOCHOBAHHO M PE3YNIHTATHBHO IPHMEHATH CYIIESCTBYIOIIHE M OCBAMBAaTh HOBBIE METOMBI PacueTa Ha
MIPOYHOCTb, JKECTKOCTD B YCTOHIMBOCTS.

1.2 IlnanupyeMbie pe3y JIbTATHI H3yUeHHS TUCIANIMHBI

B pesynbrare 0cBOeHHS YIeOHOW NHCIUIIHHBI CTYACHT NOJLKECH
3HATh:
— METONBI SKCIIEPUMEHTAIBHOTO OIPEINENICHUS MEXaHMYECKHX CBOMCTB M YHPYTHX IIOCTOSHHBIX
Marepuaa, HalpsDKeHUH, JehopMaruil 1 nepeMeIneHuii;
— OCHOBHEIE 3aKOHOMEPHOCTH pacdera Opyca Ha IPOYHOCTD, )KECTKOCTh M YCTOMYMBOCTH B 00IaCTH
VIPYTHX U YIPYTro-IUIaCTHIECKUX JeopMariuii;
— ocoberHOCTH pacuera Opyca npn CTATHYECKOM, JMHAMHYECKOM ¥ IOBTOPHO-IIEPEMEHHOM
Harpy>KeHHUH; : -
— IPUHIUIIET pacueTa CTATHYCCKA HEeOPEIEeIMMEIX CTEPIKHEBBIX CHCTEM; :
— BO3MOXHOCTH COBpeMeHHBIX OBM u mporpamMmuoro obecnedeHus AN PEIneHHS IIPOYHOCTHBIX
3amad.
YMeETh:
— COCTABIATDH PacUSTHEIC CXEMBI IS PealbHBIX JIeMEHTOB KOHCTPYKIIHH;
— CTPOHMTH SIIOPH BHYTPEHHHUX CHIIOBBIX (aKTOPOB, II0 KOTOPEIM OIIPEAENATH IIOJIOMKEHHE ONACHBIX
ceueHui Opyca; ' :
— BEIOHpATH PaIMOHAIBHBIC (POPMBI ONEPETHBIX CeueHUH Opyca M ONpENeNITh UX I'€OMETPHICCKHE
XapaKTepUCTUKY,
— IPOBOIHUTH pacdeTHl Opyca Ha MPOYHOCTH, JKECTKOCTh H yCTOWYHMBOCTH B OONACTH YHPYIHX
nedopMariii Ipy CTaTHIECKOM HarpyKeHUN;
— IOpPOBOAUTH 3JEMEHTApPHLIE pacueThl Opyca Ha IPOYHOCTE B OONACTH YHpPYro-IUTACTHYECKHX
nedopmarrii;
— IPOBOAMTH 9JE€MCHTapHBIC pacdeThl MpH IAWHAMHUYECKOM (YyOapHOM) M ITOBTOPHO-TIEPEMEHHOM
HArpy KeHUH, ' '
— SKCHEPHMEHTAILHO OIIPEAEIITh MEXaHWJIeCKHe XapaKTePUCTHKH MaTepHAIIOB;
— WCIIONL30BATH METOJBI COIPOTHRIICHUS MATEPUAJIOB IIPH TPOSKTUPOBAHHY KOHCTPYKITHN Tpe6yeM0H
Ha/Ie)KHOCTH ¥ SKOHOMUYHOCTH.
BJIA/IETh: ' %
— METOJaMH TEOPETHYECKOI0 X SKCIEPHMEHTAFHOIO aHanM3a KOHCTPYKIHM Ha IIPOYHOCTS,
KECTKOCTDH B YCTOHYHMBOCTE C YUETOM CBOMCTB KOHCTPYKIIMOHHBIX MaTepHaJIoB;
— METOIaMH PacueTa KOHCTPYKIHH IS MX ONTHMATBFHOTO HCIOIB30BAHASL

%
¥

- 1.3 MecTo y4eOHO# THCHUILTHHLI B CHCTeMe MOATOTOBKH CTYIEHTA

Jucnummaaa otHOCHTCA K 610Ky 1 «/lucimmmmasl (Moxynn)» (6a30Basg 4acTs).

Ilepeuens y4ueOHBIX IUCHIWIUIMH, W3y9JaeMBIX paHee, YCBOEHHE KOTOPEIX HEOOXOIMMO IS
W3y9IEeHUS JaHHOH UCTIATLINHEL

—MATEMATHKA;

XMW,

—OU3UKA;

—TEOPETUYECKAS MEXAHUWKA;

—-MHO®OPMATHKA;

Ilepevers y4eOHBIX AUCITUIUIAH (ITUKIIOB I[I/ICI.II/IIIJ’II/IH) KOTOpEIE 6y,ny'r OnuparTbesd Ha JAHHYIO
JUCITUILIAHY:

- JleTanm MaImuH W OCHOBEI KOHCTp}'PIpOBaHI/ISI

.



Kpome Toro, pe3yibTaTsl H3y4eHNs] ACIUILIMHBL HCIIOIL3YIOTCA B XONE IPAKTHKY K IIPH
MOJITOTOBKE BEITYCKHOM KBaTH(QHKAIHOHHOH paboThl

1.4 TpeGoBaHHus K OCBOCHHIO YIeOHOH NHCIUILIHHBI
OcBoenne JaHHON YIeOHOM JHCIUIUTMHEL JOJDKHO obecneunBaTh GOPMUpPOBAHHE CIESAYIOMHAX

KOMIIETECHITHIH

Kozer A

(hopMEPYEMBIX HanmeHoBanus hopMHPYEMBIX KOMITCTEHITHI

KOMIETCHIMH .

OIIK-3 cIIOCOOEH = BBIIBIATH  ©CTECTBEHHO-HAYYHYIO  CYINHOCTH  HpoOiieM,
BO3ZHMKAIOIIUX B X0J€ MpodheCCHOHAIBHOM eITeNbHOCTH, IPUBIEKATh UL HX
pentenus QU3NKO-MaTEMaTHUECKHH anmapar

OIIK-5 ‘Vmenne oOpabaTbiBaTs U IMPEACTaBISATH  JAHHBIE OKCIIEPEMEHTAIBHBIX

' HCCIIeTOBaHUH

2 CTPYKTYPA U COAEPKAHME TNCHUIIIMHBI

2.1 Conepxanme yae0HOI JHCIUNVIMHBI

Homepa . ‘ Koms hopMapyemeIx
HAMEHOBAHKE TEM ' Conepxanue .
TeM Hamvero Aep KOMIICTEHIMN

1 Brencuue. . Mexauuka MatepHanos (COIPOTHBICHHE MAaTSPUAIIOR) —

. KaK pasfiel MEeXaHHKHA Je(h)opMUpYyeMOro TBEPAOTO TeNa.
Kparkas HCTOpHA  pa3BHTHSA, CBA3b  Kypea  C - OIIK-3
00mMEeNIKEHEPHBIME M CIIENMANBHBIME  TUCLMIIIMHAMH.
TIpemmMer W 3amauM . JUCLUAIIMHEL, PEKOMEHIyeMas .
JIHTEPATypa.

2 OcHOBHEIE DOHSITHH 1 | PeaibHas KOHCTPYKIMS M €€ pacdeTHas cxema. Mozeis
JONYLIEHHS. MaTepuajia M €€ OCHOBHEIE CBOMCTBA: CINIOINHOCTE,
OJIHOPOJHOCTS, H30TPOIHOCTB, YNpYyrocrs. Mogaens
dopmer: Opyc, ruiacTHra, 000JI0YKA, MACCHBHOE TETO.
Mogens HarpyXeHHs: PacTSKCHHE-CKATHE, KpyJeHWE,
casur, w3rud. BHemmuie CHIBI M KX Kiaacchuuxarus:
AKTHBHEIC ¥ PEaKTHBHEIE; OOBEMHBIE U IOBEPXHOCTHEIE;
COCPENOTOYCHHBIE M PpaclpeleNieHHbIe; IIOCTOAHHBIE U
BPEMEHHEIE; CTaTHIECKHE, AMHAMUYSCKHE M IIOBTOPHO-
nepemennste, Twmel  onop.OCHOBHBIE THIOTE3Rl O
nehopMupyeMOM Tene: MPUHLHI HaJaJbHBIX PasMEpOB,
JViHElHas YIpyrocTh MaTepuaioB3aKkon I'yxa), IpHHIAI

HE33aBHCUMOCTH JGHCTBHMA CHJ, THIIOTE3a ILIOCKHX OHK':’L‘
ceuennit, npunin Cen-Benana. BHyTpenHue cuiBI B
TOYKAX CedYeHHs ‘W WX paBHOZelicTByromue. Meroxn
ceqycHuil. BHyrpenHue cunoBble daxtopsl (BCP) u ux
ompenenerue. Krnaccupukaums Tumos . HarpykeHms
6pyca mo BC®. HanpspkeHne NONHOE, HOPMaNbHOES H
kacarenpHOe. MHTerpanbHEIE 3aBUCHMOCTH  MEXITY
HanpsHKeHHeM W BHYTPEHHWMH - CHIOBBIMH (haKTOPaMH.
Ilepememenns u aehopmarmm. Jehopmannu HelHbIe
¥ YTJIOoBbIe, aOCOMIOTHEIE U OTHOCHTEHBHEIE, YIPYTHE W
TIIACTHYECKHE, OOJBIIHE ¥ MaJbIe).

3 OcHoOBHBIE Crarugeckde MOMEHTHI Iomanu ceueHma. OceBrie, OITIK-3
reOMeTp“quKHe TIOMAPHEBIE U HCHTPOSG)KHBIC MOMCHTEl HHEPITUU CCUCHUSA
AT NapauIeNBHEIX ocelf. i3sMeHeHne 0ceBBIX MOMEHTOB
WHEpIHMW B  3aBUCHMOCTH OT yrjia IIOBOPOTa
KOOPAMHATHBIX Ocel. ['TaBHEIE OCH MHEPIME H TIIABHEIC
MOMEHTHI MHEPIHH. Ompefe/eHAe NONOXKESHUS TIaBHEIX
oceli u BEHMHCICHHWE -IJIABHBIX MOMEHTOB HHEPIHH
Pa3iIMYHbIX CCUCHHUI.

XapaKTepHCTHKH  IVIOCKHX
ceyeHuii

4 TToerpoenue smop | Obmue npasuna IOCTPOSHUA SMIOP. DMIOPHI BHYTPSHHUX OI1K-3
BHYTPEHHHX CHJIOBBIX | CHIOBBIX ()akTOpOB, HEOOXOAMMOCTH MX IIOCTPOEHHS W
ananm3a AN BEIABIEHMA ONAcHBIX cederuil. Iloctpoenne ¥

¢axTopos.




M KOHTPOAb 3MIOp HOPMANBHBIX ~CHI, KPYTAIUX
MOMEHTOB B mpamoM 6pyce. IlocrpoeHue smiop
TOMEePEUHEIX CHJI M M3THOAIOMUX MOMCHTOB B HPSIMOM
Opyce. - Ilpamma- 3HakoB. -  JuhdepeHnuansuele
3aBHCHMOCTH  MEXIY  H3rubalonmM  MOMEHTOM,
nomepedHol croi ¥ HHTSHCHBHOCTEIO PacrpeeNeHHOH
HArpy3KH, KOHTPOJb IPaBUILHOCTH IOCTPOEHMS SIIOpP
TI0 3THM 3aBHCHMOCTAM. IT0CTPOEHHUE BITIOP TIPORXOILHBIX
Cwii, TOIEPEUHEIX CUN W W3TUOArOIIMX MOMEHTOB B
CTATHTCCKH OMpENEMHMEIX TIOCKMX paMaXx. KOHTpOMEb
[IPABHJIBHOCTH IOCTPOEHES 3IIFOP.

OcHoBHbIE
XApPaKTEePUCTHKH
MeXaHHYeCKHX CBOHCTB

MATEPHAJIOB.

JluarpaMMBl  yIpyroOIJIacTHIecKoro —nedopMHUpPOBAHUSL
MarepyalioB IpH DPACTLKEHMM H CKaTuM (YCIOBHas H
uctHEHas). OCHOBHBIE MEXaHWYECKHE XapaKTEPHCTHKU
MarepuanoB.  OcoGenmoctu  nehopMHpOBaHHA U
paspyIleHHs MarepyalioB B ILUIACTHYECKOM H XPYIKOM
COCTOSHUSX.  3aKOH  pasTpy3kd U IOBTOPHOrO
HarpyxeHus. DakTOpBl, BIHAIOMKAE HA MEXaHHYECKHE
cBolicTa - 'Marep’uaﬂosf ' TeMIteparypa,  CKOpOCTh
HarpyxeHnsd. IIoHATHE O TION3YYecTH, INHTEILHOH
NPOYHOCTH, PpENaKCalll¥ ¥ = HOCHEAEHCTBHH. Meronsl
pacdera KOHCTpYKUHH (110 paspyIIaroyuM HarpysKam, 1o
JONMYyCKAEMBIM - HANpSKEHWSAM, 10  IPEAEIBHBIM
COCTOSTHHSIM). PacdeT IO JOIycKaeMbIM HaIpsDKEHUAM.
IlpenensHoe ~ COCTOSHHE, KDHTCPHH — NPEACIBHOTO
cocrosumda. HopmaruBubii — koahdurueHT 3amaca
TIPOYHOCTH, OIpENeNcHHe MOIIYCKAEMBIX HarpsOHKEHHM.
Pacyer na npounocTs.

OIIK-3
OIIK-5

IenTpansHOE pacTsHKEHHE-
c:kaTue npsmoro Gpyca.

‘OmnpeneneHne HOPMATBHBIX HAIPSDKEHHH B ITOTIEPETHOM
ceueHnH Opyca. 3axoH I'yka ¥ yOpyrue nocToSHHEIE TIPH
PacTAMEHUH-CKATHH. 1IpOHONBHBIE ¥  IIOIEPETHLIE
mehopmarmnr  crepxkHsa. Koshdurment  Ilyaccona.
Omopsl [IEpeMeIUcHuH, YyAIMHEHWE CTepXKHA. YUer
cobcrBenHoro Beca Opyca. Tumel pacueroB Ha
TPOYHOCTL:  NPOBEPOYHEIM, MPOEKTHPOBOYHBIA M
onpeneneHne JomyckaeMolf Harpyskum. Pacuer Ha
JKECTKOCTb. Vcnosne sxecTkocTH. CTaTHIeCKH
HEONIPENEIUMBIE  33Ja9d IIPH = PacTsHKEHHMHU-CXKATHH,
pacdersl B CBS3M C HU3MCHEHWEM TEMIEDPATYphHl H
HAJWIHEM HATArOB IIPH COOpKe KOHCTPYKIWEH .

OlIIK-3

OcHOBBI TEOpHUH
HANPSIKEHHO-
AedOpMUPOBAHHOIO
COCTOSIHNSL.

IlonsaTe O HANpPSHXKEHHOM COCTOSHHMH B TOYKE. 3aKOH
NapHOCTH  KacaTeNbHEIX  HANPSHKEHUH. Tensop
HampsDKeHWH., BEeKTop TONHOro — HampMKeHHsS Ha
TPOU3BONBHOM IUIOIAAKE, NMPOXONAMEH Hepes JaHHYIO
TOYKY, KOMIIOHEHTHl HamnpskeHuii (HOpMallbHOE U
KxacarensHBIE). 17aBHEIE IUIOIANKH M IJIaBHEIE
HalpSOKEHWA.  BUOBl  HAaNpsUKEHHBIX  COCTOSHMIA:
nuHedinoe, mIockoe W o0bemuoe.  JluHeiinoe
HanpskeHHoe  coctosHue. IIMockoe — HampsyKeHHOE
cocrosHue. OmpeneieHue  [JAaBHBIX  HANPsOKEHHH,
MaKCHMAJIEHBIX KacaTelbHBIX HalPKEHHH M IONOXKEHHUS
TNIaBHBIX IUiomiafok. JledopMHUpOBAHHOE COCTOSHHE B
Touke. KommonmeHTHI JeGOpMAPOBAHHOIO COCTOSHUSL.
Tersop nedopmamuii. O600meHHb 3akoH I'yka mis
u3oTponHoro Tena. OTHOCHTENEHOE M3MEHEHHE 00beMa.
VienpbHas NOTEHIMANBHAs SHeprus medopManim u ee
COCTABIISIOIMKME: SHEPTHI M3MEHeHUs 006bheMa U BHeprus
m3meneHua ¢opmel. Teopum npodnoctu. HasnaueHwe
KPUTEPHEB. OKBHBAJIGHTHOE HANpsHKeHwe. Teopud
HaubOJBLICTO HOPMAJIEHOTO HANPSKCHUST (D,
nanbonpiuel OTHOCHTENHOU NMPOXONBHOM AedopMaru
(II), MaxcuMansHOro KacarensHoro Hampsbxenusa (IID),
Haubonemmel ynensHOH sHEprun Gopmousmernerus (IV)
u Teopus Mopa (V). Ilpumenenve (II) u (IV) Teopuit
TPOYHOCTH B Clydae IDIOCKOTO  HANPSHKEHHOTO
COCTOSHHMS, XapakTepHoro mnsg msrmba. ConocraBneHue
TEOPUI IPOTHOCTH.

OIIK-3
OIIK-5

H3ru6 npsimero 6pyca.

Bunet wm3rnba: 4YMCTHIM, NOHEPEYHBIH, NPOROIEHO-
MOTICPEYHBIH; npamMoit u xocoit. Onpenencuue
HANpsDKEHUH IPY YUCTOM IIPSIMOM M3rube. 3aBHCHMOCTE

OIIK-3
OIIK-5




MEX(Ty W3rubaromuM MOMEHTOM M - KPHBH3HOM OCH
npsMoro 6pyca. ®opmyna Haspe. Dmopa HOpMansHBIX
HanpsmxeHul, YCIOBHE . IPOYHOCTH IO HOPMAIBHBIM
HanpspxeHmsM. Buast pacueroB. PapoHaNIbHEIE CEYeHAS
Gamox. . OnpemeneHMe HAUpMKeHHil TIpH IPAMOM
nonepeusoM m3rube. Popmyna XKypasckoro. Omopa
KacaTeNpHBIX  HANpSKEHHH. VCIOBHE IIPOYHOCTH IO
KacaTeNBHEIM HANPSKEHWSIM. PacdeT TOHKOCTEHHBIX
Tupoduneii Ha HPOYHOCTE IIPH M3THOE, 0COGEHHOCTH
BEIGopa omacHeIX ceueHuil. IIpoBepka IIPOYHOCTH IO
skBuBaleHTHEIM HampsoxenuwsaM (I u IV Teoprum
TIPOYHOCTH).

Jlunelinsie ¥ YIIOBBIC TepeMelIeHis CEYCHUM Oanky B
pesyaprate ee nedopmanuy, - NpaBHIA  3HAKOB.
Juddepennuansroe ypaBHeHHEe H30THYTOH OCH IPAMOTO
Opyca u ero uHTerpuponanue. XKecTkocTs monepevHoro
ceuenns npu usrube. OnpeneneHue nepeMemieHu npu
n3rube MeTomoM HadaIBHEIX IapaMeTpoB. Pacuer Ganox
Ha JECTKOCTb.

Cuneur. Kpyyenne.

YwcTpif CIBUT. AHAINM3 HANPSKCHHOIO COCTOSHUA NPU
gHuCTOM CcABHre. [7IaBHBIE HANpPSXCHHSA, IIONOXXEHHE
IIaBHBEIX IUIOINAI0K; 3akoH I'yka mpu casure. Monayns
YIIPYTOCTH BTOPOTo poxa(MOIydb CABHIA), €ro CBI3b C
MOAYJEM  yIpYrocTH IepBoro pona. AOCOMOTHBI H
OTHOCHTENLHEH caeur. CHBAI Kak BUI HArpyXCHHS
Opyca. OmpenencHHE  KacaTCNBHBIX  HATPSUKCHMIL
Kectrocts ceuenms npu capure. IIpakTHaeckuii pacder
KPENexXHBIX ¥ CBapHBIX COSAMHEHWH, paloTaiomux Ha
casur (cpe3).Onpenenene KacaTeNbHBIX HANPSOKEHUH B
CTepXHAX (Bayax) KpyrJoro MONEPEYHOro CedeHud,
smopa - HampspkeHu#. 3akoH ['yka OpH  KpydeHWH.
PacueTsl Ha TPOYHOCTH, BUABI pacueroB. OnpeneneHue
a6COMOTHEIX - ¥ OTHOCHTENBHEIX YIJIOB' 3aKPy9HBAHUSA
crepokus. JKecTKOCTh CTepIKHS HpPH KpydeHWH. Pacuers
10 YCIOBHSM JKECTKOCTH. OIFOpHI aOCOMOTHBIX YITIOB
3aKkpyuuBaHug. = KpyweHue = crTepxHel  HEKpYTIIOTO
TIONEPeYHOro - ‘cedeHus. JlennaHanysa  IONEpEevHOro
ceuenns. Dmopa KacaTeNbHBIX HAPSKEHUH.

OIIK-3
OIIK-5

10

CnoxHoe  CONPOTHBJCHHE

Opyca.

O6muii cygait neficTeus cun Ha 6pyc. Kocoit usrub.
Ompenenenye HaOpsKeHHH, IOIOKEHAS HEHTpanbHOH
OCH ¥ ONACHBIX TOYEK IOIIEPEYHOr0 CEYEHMS. OIopa
Hanpsoxehwit.  Onpenenenue TporuGoB W YIIOB
OBOPOTa. YCIOBHE NPOYHOCTH. . Pacuer Opychkes
KPYrIoro IIONEpEeYHOro CEeYeHHWH Ha NPOYHOCTH IPH
cosMecTHOM  JelictBuu = m3ruba M KpYHUEHHA.
OmnpeneneHue ONMAacHBIX CEYEHMHE ¥ MAaKCHMaJBHBIX
SKBUBAJICHTHBIX HANPKEHUH II0 TEOpHSM INPOYHOCTH.
Vcnosue TIPOYHOCTH. IIposepounsrit u
TIPOEKTUPOBOYHBIA ~  pacHer. . BueuenrperHOE
pacTKeHHe-CHaThHe - OpycseB - GOMBIION  ECTKOCTH.
OnpeleneHne TIONOKEHHS HEHTPANBHON - NUHMM U
OITaCHEIX TOYEK B IONEPEYHOM CeueHHH. IIpoBepounsi,
TIPOSKTUPOBOYHEIH - pacHeTsl U OINpENeNeHue HecyieH
CrIocOOHOCTH - IT0  YCHOBHIO HPOYHOCTH. IlocTpoerue
SIIOpHI  HODMANBHBIX HANPKEHHMM JUIA  CIOMHBIX
CEUEHHIT 1P BHELIGHTPEHHOM IIPUIIOKEHHUH NPOJONBHON
cunsl. OnpezeneHne pasMepoB sapa cederus (obnactu
JIOITyCKaEMbIX SKCIIEHTPHCHTETOB

OIIK-3
OIIK-5

11

JHepreTHYECKne
onpenesIcHUs
nepeMeIeHHid.

METOABI

PaGota sremmnx cun. O6o6meHHas cuna 1 o6obmennoe
nepememnenre. . IloTeHnwansHas SHEpPrus — ynpyroi
Jehopmarmu Opyca B ofuieM cilydae HarpyeHHs U ee
BRIDKCHHE Yepe3 BHYTPEHHUE CHIOBBIC (DaKTOPEL
Teopema © B3auMHOCTH pabOT ¥  B3aUMHOCTH
nepeMemienuit. OmnpenencHue INEpeMEMEHHH METOIOM
Maxceenna-Mopa. Hurerpan Mopa A BBMHCITCHHS
IIepeMEIleHME IIPOM3BOIEHO HATPY)KEHHBIX ~OpYyCheB.
I'padmueckuit cmocol pemenns wuHTerpana Mopa
(cmoco6  Bepemarusa). PamyoHadbHBIE — MPHEMEI
TIEPEMHOXKEHHS SIIOP.

OIIK-3
OIIK-5
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YceToHYHBOCTD

CHKATBIX

Tlorarwe 06 ycroHdyMBBIX - M HEyCTOMYMBEIX (opMax




CTEePIKHel .

pasHoBecui. Kpmrudeckue Harpysk. IIponosmsHeI#
u3rub.  VCTOWYHBOCTE CKATHIX CTEPXKHEH B yNpyrou
craguu: Gopmyna Diinepa, TpPaHUNE! €€ NPHUMEHIMOCTH,
y4eT pasNMYHBIX ClIyyaeB ONOPHBIX 3aKpeluIeHHit
crepikHel, OHATHE O THOKOCTH CTEPXKHS M NpeaenbHON
rubkoct  MarepuanalloTeps — yCTOHYMBOCTH — IIpU
HaNpSKEHUSAX, TIPEBHIIAIOIIX Tipesen
TIPONIOPIMOHANBHOCTH. T'padux 38BHCHMOCTH
KPUTHYECKUX HAlpsOKeHMM OT THOKOCTH CTEPIKHA,
tdopmyna Scmuckoro. [paxTudeckuif pacyer - CXaTBIX
CTepKHEH Ha YCTOHYABOCTE. HcnonssoBanue
xos(dunmenTa CHIDKECHMS JOIyCKAaeMBIX HAIpsHKEHHH
(xosddumenra npononsHOro m3ruba). Buasr pacueros
no ycrosuio ycroitaueoctd. Kosdduument 3anaca Ha
ycToHYMBOCTE. ParmoHambHbe - GOpMBI  TONEPEYHBIX
ceueHwif, BKIIOYAT COCTABHBIE CEYSHMsA.  Pacuer
THOKOCTH OTHOCHTENBHO CBOOOJHBIX M MaTepHaiBHBIX
oceit.Ilpogonsno monepegnsiit usrub. HenmpuMenumocTs
OpFHIMIA  CYNEPIO3UIHit - (HE3aBUCHMOCTH  HeHCTBHS
cun). Ycnoswe npouyrocTH. IlpubmmxenHas ¢opmyina
U1 pacgeTa mporubos.

OIIK-3
OIIK-5
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Pacuer CTATHYECKH
HeOoTpeneMMBIX
CTEPIKHEBBIX CHUCTEM.

Ananu3 CTPYKTYpSHI NPOCTEHITNX CTEP)KHEBBIX CHCTEM:
cremeHs  cBOOOZBI,  CBfA3W, TreoMeTphdeckas U
KHHeMaTHIecKas HEeHU3MEHSEMOCTb. CreneHs
cratuueckoil HeonpeaemumMocty. CymHOCTs METONa CHL:
OCHOBHAsJ M OSKBHBalleHTHa# cucreMbl. KanoHmdeckue
YpaBHEHHS MeTOfAa CHJl.

OIIK-3
OIIK-5
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TIpuHnUnBI pacuera
KOHCTPYKIHiA npu
JHHAMHYECKOM
BO3JeiicTBHH.

Tumsl = [VHAMHYECKHX  HarpPy30K HA  SJIEMEHTSHI
CTPOUTENBHEIX KOHCTPYKIit 1 Aeranu Mamue. IToHsTHe
0 puHammdgeckoM koa(hdumuente. ITogpeM U OMyCcKaHHe
rpysa ¢ -yckopeHueMm. Mcnons3oBaHMe —NpUHIHIA
HNanambepa. Pacuer Bpamatomierocs konsiia. [Tornsatue 06
ymape. VYnapHas BaskocTs. IlpubmixeHHas Teopus
yoapa. [Junamugeckuit kosddurment npu - yzape.
Pacuersi Ha IPOYHOCTE H JKECTKOCTH (IIPOAOIBHBIH,
TIOTIEPedHBIH ¥ KpyTamuid yaap). Yder Macchel ynpyroit
CHCTEMBI IIPH yaape.

OIIK-3
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IIpounocTs npH
HAIPSDKEHUSAX IHKIHYECKH
H3MEHAIOUIMXCS BO
BpPeMeHH.

OO0Iue TIOHATHSA ¥ ONPEACHCHUN: MK, NEPHUOL INKa,
MakCHMajibHOe M MHHHMMAJBHOE HampsKeHHe B MHKIE,
CpellHMe ¥ aMIIIATYHHBIE 3HAYCHMS HanpsKeHuH,
koobduuHEeHT acMMMeETpMM LMKIA, BHIHI IUKIOB
(3HAKOMOCTOSHHBIE M 3HAKOIIEPEMEHHBIE, OTHYIEBBIE,
CUMMETPHUYHEIE ¥ HecuMMerpuameie). Ilomatus o6
YCTanoCTH, BBIHOCIMBOCTH, ' HpEfene BBIHOCIHBOCTH,
COBPEMEHHBIC NPEACTABICHHS O POYHOCTH MATEPHAIOB
NpH  HANPSDKEHHSIX, [HKIMYECKH W3MEHAIOMMXCA BO
BpEMEHH, MEXaHH3M  YCTAJOCTHOrO  pa3pyHIeHHMA.
Majtorukiosas " MHOTOITHKIIOBas YCTAIOCTh
MatepuanoB.. KpHBEIE YCTANOCTH INpH CHMMETPUYHOM
(xpuBas Bé&nepa) @ HECHMMETPHIHOM (IHATPaMMBI
IpeZieNbHBIX aMILUINTYX K NPENeNbHBIX  HarpsKeHHi)
OWKNax, ONpeIeNeHHMe  Hpefeiia  BBHOCIHBOCTH
Marepralia. BiusHHE pa3nudHbIX (akTOpPOB Ha IMpenes

BEIHOCJTUBOCTH: KOHIICHTpalys HanpskeHuit
(Teopermueckuit ¥ AeHCTBUTENBHBIA K03 GHIHEHTEI
KOHIISHTpaLK HaNpsHDKCHUH, xoabhdument

JyBCTBUTENEHOCTH MaTepHalla K KOHLICHTPAIHH),
KauecTBO MOBEPXHOCTH, Hakjell, OKpy)aiollad cpeia M
aGcomorHble pazMepsl. KoahduiuenT 3anaca npoYHOCTH
MpM  CHMMETPHYHOM H HECHMMETPMYHOM  IHKJIaX
HArpyeHHs, pacyueTsl Ha NPOYHOCTh HO kodddmmenty
3anaca. IIOBEIMGHHE BEIHOCHHMBOCTH KOHCTPYKTHBHEIMH
Y TEXHOJOIHIESCKAMH MepONPUATUSIMIA.

OIIK-3
OIIK-5




2.2 YgeGHO-MeTOXMIECKAS KapTa YIeOHOH JTHCTIUIIHHE
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3 cemectp
Moayan 1
1 Nel Beenenwe. 2 JLp.Nel WcneiTatensHoe 00OpyAOBaHHE H 5 1
H3MEPUTEIIEHEIE TIPHOOPHL
2 Ne2 OcHOBHEIC IOHATHA K JOITYINECHHS. 2 Nel OcHoBHEIE reoMeTpHYECKHE 2 JLp.Nel HcneitarenmsHoe 00OpyZOBaHUE H| 2 1
XapaKTEPUCTHKH INIOCKUX CeYeHMH. H3MEPUTENBHEIE TPUOOPEL
Ne3 OcHOBHBIE reOMETPHIECKHUE JLp.Ne2 Onpenenenue MEXaHHIECKHX
3  [xapakTepHCTHKH INIOCKHX CEYCHUH 2 XapaKTEPHCTHK - CTald DPH WCIOBITaHUM Ha| 2 2
pacTsSKEeHHe. ' ‘
Ne4 TIloctpoenue SmoOp —BHYTPEHHHX Ne2 ITocTpoeHue 3I0p BHYTPEHHHX JLp.Ne2 Ornpenenenne MEXaHHYECKHX 3JIP 3
4 |cunoBbIx (akTopoB. 2 |cunoBbIX ¢akTopoB. 2 [xapaxkrepMCTHK CTamd TNIPH MCIBITAHMH Ha| 2 2 KP 5
pacTsKEHUE. ; 3U3 10
Ned  Tlocrpoenme SmOp —BHYTPEHHHX JLpNe3.Ompemenenue  MoOIyns — yHIpyrocTd
5  |cunoBsx haxropos 2 mepsoro poja u kodhduumenra Ilyacconal 2 2
CTaNM. ,
Ne5 OcHOBHEIE XapaKTePUCTHKI Ne2 TTocTpoeHue 3I0p BHYTPEHHUX JL.p.Ne3.Ompeneneare  MOAyds  YHOPYTOCTH
6  |MEexXaHMYECKHX CBOMCTB MaTepPHANOB. 2 |cunoBsIx (axTopos. : 2 |mepsoro poma u koddduumenra Ilyaccona; 2 2 3JIP 2
: CTAJIHL.
7 Ne5 OcHOBHEIE XapaKTepUCTHKH| JL.p.Ne 4 McripiTanme crany ¥ YyTyHa Ha COKaTHE 5 2
MEXaHMYECKHX CBOMCTB MaTepHAIOB. )
8 Ne6  IleHTpasbHOE paCTSXKEHHE-CIKATHE 2 Ne3 IlentpansHOe pacTsIKEHUE-CHKATHUE 2 JLp.Ne 4 McnipiTanue cTany M YyTyHa Ha CKaTHe 2 1 313 10
npsmoro Gpyca psaMoro Opyca. TIKY 30
Moayan 2
Ne7 ~ OCHOBBL ~ TEOpHH  HANPSKEHHO- JLp.Ne 5 McnbiTanue Ha Kpy4deHuUe. CTANBHEIX .
9 |methopMUpOBaHHOTO COCTOSHUS. 2 o6pa3ioB 2 1 7P 2
Ne7 OcHOBEL TEOpHH  HANPSIKCHHO- Ned Hzru6 npsimoro Gpyca. JLp.Ne 5 Hcneltanne Ha Kpy4eHHe. CTAIBHBIX
10 |RedopMupOBAHHOrO COCTOSHYA. 2 o |oGpazmoB ) 1 3JIP 9
‘ 1 Ne8 H3ru6 npsimoro Opyca. 2 JLp.Ne 6 Hcnobrranue Ha yaap. Ompenenenue 5 1
: YAApHOHM BA3KOCTH.
Ne8 M3ru6 npsimoro Gpyca. 2 |Ned H3rub mpsmoro 6pyca. JLp.Ne 6 HcrnsiTanue Ha yaap. Onpeneiesve
12 2 |yIapHOM BASKOCTH. 2 1 3P 2
13 |No8 Mi3ru6 npsmoro Gpyca. 2 JI. p. Ne 7 HcnsiTanue MaTepUaNiOB Ha CPe3 2 1
14 |No8 M3rub npsimoro Gpyca. 2 |Ne4 Y3rub mpsmoro Opyca. 2 |JL p. No 7 VcusiTagne MaTepUAIOB Ha Cpe3 2 1 3JIP 2




Kp 5
313 10
Ne§ Mzru6 npsmoro Opyca. 2 JL.p-Ne 8 OnprrHas poBepka Teopun U3rH0a Ha
15 IPYMepE HCTILITaHkS Gaky, cBoGOTHO 2 2
JieKalel Ha ABYX OIopax )
Ne9Capur. Kpyuenue. 2 |Ne5 Cusur. KpyucHue. JLp.Ne 8 OmsITHAs poBepKa Teopuu H3ruba Ha Kp 5
16 ' 2 |mpuMepe ucbITaHuA GalKH, CBOGORHO 2 1
i JIeXaneit Ha AByX Onopax
Ne9Cnpur. Kpyuerue. 2 JL.p.Ne 8 OmnpiTHas poBepKa Téopuu M3rH0a Ha
17 TIPUMEPE MCTIHITAHNS Ganku, CBOGOIHO 2 2 3Jp 2
Jexaueii Ha JByX onopax Ky 30
18-21 36 TIA (3x3ameH) 40
Hroro 34 16 34 60 ' 100
4 cemectp
Moayas 1
1 Nel0 Cnoxsoe conporupnenue 6pyca. 2 |Ne6 Croxcroe comporusente. 2 JI. p. Ne9. Meroayka HCHBITAHKM MaTepHANOB 2
Ha ITPOYHOCTH HPY [IEPEMEHHbIX HANPSKCHHUAX.
) JI. p. Ne9. Meroauka WCIBITAHWYE MarepHanoB 2
‘ ] Ha IPOYHOCTS PY MEPEMEHHBIX HAIPSKECHHMAX.
Nel0 CnoxxHoe conpotuBieHue 6pyca. Ne6 CrioxxHOE COPOTHBIICHHE. JI. p. Nel0.OmeITHAS TPOBEPKA TEOPUM KOCOrO
usrubda. Kp 5
343 10
3 2 2 2
4 JI. 'p. Ne10.OmeITHAS MPOBEPKA TEOPHH KOCOr0 2
u3ruda.
Nell OHepreTUYecKue MeTomsl| 2 | JI.-p. Nel0.OmEiTHAS TIPOBEpPKA TEOPHH KOCOTO
5 |ompeAeHeHMs IepeMelicHuUt. Ne7 Juepremimacciue MCTOZEL 2  |m3ruba. 2 1 3JIP 3
ompesieeHus NepeMeIeHnH.
6 JI. p. Nell.OmbiTHas ~npoBepka TEOPHH 2
, : BHEIEHTPEHHOTO PACTSKCHIUS ~
7 Nell JHepreTuIecKue meromel| 2 |Ne7 OHepreTUUEcKye MeTOmBY| J. p. Nell.OmeiTHas TipoBepka TEOpUH 2 1
OTIpeJeJIeHYs NepeMeIleHHH. OIpeIeNeHns epeMEIICHuUE. . BHEIEHTPEHHOIO PACTKEHIA 3u3 10
3 J.  p. Nell.OmbiTHas TIpoOBepka TEOPHMH 2 3P 2
BHEIEHTPEHHOI'0 PACTSIKEHHS JIIKY 30
Moayasb 2
Nel2 VcToHuuBOCTE CKaTHIX CTEPKHEH. 2 |Ne8 VYcToituMBOCTE CKATHIX CTEPXKHEH. JL. p. Nel2. OnpezencHue yHINHUHEHHS H »
9 " 2 |xecTKOCTH BHHTOBO# LUIHEIpIEecKol| 2 1
HPYKUHEL
JI. p. Nel12. Ompenenenue yaIUuHCHUS 1
10 JKECTKOCTH BUHTOBOH LIMIMHIPIYIECKOH 2 3J1P 3
i i HPYXUHEL :




Nel3 Pacuet cTaTHYecKH HEOTIPEASTHMEBIX 2 [Ne8 YCTOMYMBOCTD CHKATHIX CTEPIKHERR.
11 |CTePKHEBEIX CuCTEM : 2 JIa6.p Nel3. OmpiTHas TnpoBepka TEOPHH 5
IIPOLOJIBHOTO u3ruba. (Onpenenenne
KPUTHYECKOM CHJIEI IIPY NTOTEPE YCTOMYHBOCTH)
Jlab.p Nel3. OmsbiTHas npoBepxa - TEOPHH 3JIP 2
12 TIPOJIONEHOTO u3ruba. (Onpenenenue| 2 KpP 5
KPUTHYECKOM CHITHI IPH IOTEPE YCTOMIMBOCTH) 313 10
Ne14 ITpuripns! pacdera KOHCTPY KUK 2 |N29 Pacuer craTHdgecKH HEONPEACITAMbIX JL p-Ne 14 Ompenenenye OnOpHOro MOMEHTA B
13 |PPM AMHAMASECKOM BO3ZCHCTBHI CTEeP)KHEBBIX  CHCTEM. Pacdersl Ha) o  |cTaTmeciu Heonpenemmoii Ganke 2
MECTKOCTh CTATHYESCKH HEONPENETUMBIX
IUIOCKHX Oalok.
14 JI. p.Ne 14 Onpenenenue OLOPHOTO MOMEHTA B 2 3JIP 3
CTaTHYECKH HeompeneumMoli banke
Nel5 TIlpousocTs mpu HanpsxeHmsx| 2 |NelO Ilpuupmmmt pacuera KOHCTPYKUMIA '
15 |UHKIHYEecKH H3MEHMIOMMXCA BO BPEMEHH. [IPH AMHAMHYECKOM BO3AeHCTBHH. 2 |JIa6. p.Ne 15 OmnpiTHas NpoBepka TEOPEMEI O 2 KP 5
B3aHMHOCTH paloT U HepeMeIneHuiH
16 JIa0b. p.Ne 15 OmsiTHas npoBEpka TEOPEMBI O 2
B3aMMHOCTH paboT U IepeMenIeHuH
17 JIab. p.Ne 15 OmneiTHas mpoBepka TEOPEMb! O 2 3JIP 2
B3aUMHOCTH paboT ¥ nepeMeleHnit TIKY 30
17 TIA (3auer) 40
Hroro 16 16 34 100

TpuBsATEE 0003HAYCHMS:
KP — xonTponsHas pabota;

313 — 3amuTa HHAWBHIYAITHHOTO 33 1aHKT;

3JIP — 3amura maboparopHbIX pabor;

IIKY — mpomesxyTogHBIi KOHTPOJIb YCIEBAEMOCTH;

TA — Texymas aTTecTanum.
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I/ITOFOBaSI OIICHKA OIIPEHACIICTCA KaK CyMMa TEKYIICIo KOHTPOJLI U l'IpOMG)KyTO‘IHOfI arreCraliii U

COOTBECTCTBYCT OamraMm:

3ager v
Ouenka 3auTeHo He 3agrero -
Bast 51-100 0-50
Ox3ameH, nudGepeHMPOBaHHEbINA 3a9€T
Onenxa OTIH9IHO Xopomo Y I0BIETBOPUTEILHO HeynoBIeTBOPUTENEHO
Banisl 87-100 65-86 51-64 0-50

3 OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Ipr wW3y4eHHM MUCIHILIMHGI HCIIONB3YeTCs MOIYIbHO-PSHTHHIOBAS CHCTEMa OLECHKH 3HAHMH
cryzenToB. Ilpumenenne GOpM W METOIOB IIPOBENCHUS 3aHATHI IIPH M3YUeHHAM Da3IHIHBIX TeM Kypca

MPEICTABICHO B TAOHITE.

Ne | ®opma nposeneHns Buj aynaTopHbIX 3aHATHI®* “Bceero
n/n ' 3aHATHAS® Jlekmuu | IIpakTrumaeckue - JlaGopaTopHrle 4aC0B
‘ 3aHATHA 3aHATHS Fx
Nel-3, Nel-10 Nol,No2,No3,Ne4 NoS, 112°
Nel3-15 Neb,7,
1 TpanunuoHHbIE No8,No9, Ne10,
: Nell,
' Nel12,Nol3,Nel5
2 MynsTHMeIHA Ne4-12 38
ATOIo 50 32 68 150
4 ONEHOYHBIE CPEJCTBA
Hcrioms3yemble ONEHOYHEIE CPENICTBA IO Y9eOHOM AUCHHUIITMHC IIPE/CTABICHE B Ta6mue ¥ XpaHATCS
Ha Kadenpe.

Ne Bup onieHo9HBIX cpencTB KoangectBo
n/n KOMILIEKTOB

1 | Bompoch K DK3aMeHny 2

2 | Ox3aMeHAITMOHHEBIE OMIICTHI 2

3 | 3ajgaHus IS 3aMUTH HEIUBAIYAIbHBIX 33 aHui 6

4 | 3amaHms U1 3aIMUTHL J1abOpaTOpHBIX paboT 15

5 | 3amamms s KOHTPONBHEIX paboT 6

5 METO/INKA ¥ KPUTEPUY OIIEHKY KOMIETEHIMI CTYIEHTOB

5.1 YpoBHHE chopMHPOBAHHOCTH KOMIIETEHIIMIH

Ne YpoBHn
n/n chpopMHpPOBAHHOCTH
KOMHOETEeHIHH

CoaepxaTenbHOE ONHCAHKE
ypoBHH*

PesyabTarsl o0yaenus**

OIIK-3 cnocobeH BBIIBIATH E€CTECTBCHHO-HAYUHYIO CYIMIHOCTH IHPOGIIEM, BO3HHKAIOMMX B X0
npodeCCHOHAILHOMN IEATENBHOCTH, IPHBJICKATh IS HX PEINEHHs (PU3HKO-MATEMATHUECKHI aImapar

1 TloporoBEIi ypoBeHE

TlonumMaeT OCHOBHEIE TIOIOMKEHHS
Kypca COIIPOTHUBJICHHA MAaTEPHATIOB

3ganMe  ompenpemeHuii,  runores
CONPOTHBIICHHA MATEpPHAJIOB, TEOPHH
MIPOYHOCTH.

ITornManye YIPUYHH BO3HUKHOBEHHS
HanpsbKkeHuH 1 reopMariiii.




Tlonmmanue KPATCPHECB IIPOYHOCTH,
o 5
JKECTKOCTH, YCTOMYHUBOCTH

2 IIponBunyTHIE yPOBEHE

VBepeHHO  OPUMEHAET =~ METOHbI
pacuera K HCCIIeNOBAHUIO
HanpspKEeHHO-Ie()OPMUPOBaHHOTO
COCTOSTHIS JieTanieli U KOHCTPYKIHH.

Bragenve ¥ NOHMMaHWE OCHOBHBIX
TIOJIOXKEHUH CONPOTHUBIECHHA
MaTepHAIOB.

IIpnvenenne OCHOBHBIX: ypaBHEHWH
COIPOTHRIICHHUS MAaTEPHAIIOB K OIICHKE
HanpsOKeHHO-1e(hOPMHUPOBAHHOTO
COCTOSHISA AETATCH U KOHCTPYKLHH.

3 Bricokuii ypoBeHb

Croocobel  BBINOJNHUTD
TIPUYUHHO-CIECTBEHHBIX
HAIPDKEHHO- e OpMHPOBAHHOTO

coCTOSHUA feTaneii U KOHCTPYKLHH,
MBIOTOBIIEHHBIX W3 Pa3iA4YHbIX

MarcpualioB

OIICHKY
cBA3eil

BremonneHue aHanu3a HaUpsOKEHHO-
e OpMHPOBAHHOTO COCTOSHHS
KOHCTPYKIMH H JetTaneH u3
Pa3IWIHBIX MAaTepPHAaloB npu
CTaTHYECKHX H ITHHAMHAYCCKHAX

Harpyskax.

OITK-5 Ymenne 06pabaTsBaTh 1 It

CIOCTABJIATH JAHHBIC SKCIICPEMCHTAJIGHEIX HCCICIOBAHUI

1 Iloporogeiii ypoBeHB

TlornmaeT OCHOBHEIEC IIPHHIMIBL H
MeTOABI TabopaTOPHBIX UCHBITAHNH

3HaHue OCHOBHBIX BUIOB
Harpy;xenus. IIoHIMaHie TIPOLECCcoB,
TIPONCXOOAIINX npH
neopMrpoBaHUI Pa3THIHBIX
MaTepHaoB

2 IIpogeunyTEI YPOBECHD

VBepeHHO -~ IPUMEHSET * Pe3yJIBTaThl
HUCTIBITAHUH K HCCIIENOBAHIIO
HATIPSLKCHHO-1e()OpMIPOBAHHOTO
COCTOSHMA AeTajlel ¥ KOHCTPYKIIHH ,
HU3TOTOBJICHHBIX W3  Pasid4HBIX
MaTepHajIoB

Hcnons3oBanie CBOMCTB MaTepHalloB
IpA pacyeraX Ha NPOYHOCTh H
JK€CTKOCTh IPH PaMYHBIX BUIAX
Harpy>KeHHA.

3 Boicokuii YpOBEHB

Croco6eH  BBITIONTHHUTH
IPUYHHHO-CIISICTBEHHBIX
TIPH aHAJM3e MMOBEACHHS Pa3IHIHbIX
MaTepHaJIOB BO BpeMs  MCIBITaHHH
IIPH CTAaTHYECKOM H JIHHAMUYECKOM

HArpyKEHHH.

OIICHKY
CBsI3er

BrimonHeHwe aHaw3a HANPKSHHO-
Ze(OpMHPOBAHHOTO COCTOSTHHS
KOHCTPYKIHH Hn HOetaet,
W3rOTOBIICHHMX M3 a3 H4HBIX
MaTepHaJiOB  [IPH CTATHYECKUX H
IUHAMAYECKIX HArPy3Kax

5.2 MeToanka oneHKY 3HAHUH, YMEHHH W HABBIKOB CTY/ICHTOB

-Pesynprarel 00yueHHS

| OrneHouHEIE cpesicTBa*

OIIK-3 Bmameer KynbTypOH MBIIUICHHS, criocoOeH K OOOOIIEHHIO, aHaNH3y, BOCIPHATHIO

nE(OpMAIH, TIOCTAHOBKE Iy 1 BEIOOpY IyTeil €€ JOCTIDKEHUS

IlonuMaeT  OCHOBHBIE  MOJIOKEHHMA  Kypea | 3afaHusd = IUIS  3allUTHl - MHIABHIYaTbHBIX
COIPOTHBIICHNI MaTePHAIIOB 3a1aHuil
3amaHus I 3aIMuTh 1a00paTOPHBIX padoT
OK3aMeHaHOHHEIe OUIIeTH
YBepeHHO IpuUMeHseT MeToOpl pacdeTa K | 3amaHusg . s

HCCIISNOBAHHIO HANpPSHKCHHO-Ae(QOPMHPOBAHHOTO

COCTOSIHHS AeTalieii ¥ KOHCTPYKITHEH.

3aaaHuH

3aHTh - HHIUBHIYAIBHBIX

3ananus AT 3aIIUTHE 1a00paToOpHEIX paboT
JK3aMeHATHOHHEIE OHIICTEI

CrocobeH  BHITIONIMUTH  OLEHKY . NPWYHHHO- | 3afaHud [ 3ailUTEL
CIIEICTBEHHBIX CBsI3eH HAIIPSPKEHHO- | 38JaHHH
Je(OpMHUPOBAHHOTO  COCTOSIHHS ~ JeTalned = |

3amanus A1 3aIUATEL 1a00paTOpPHEIX paboT

HHAABHAYaJILHBIX
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KOHCTDPYKIHM, W3TOTOBNEHHBIX H3 PasiHYHBIX | OK3aMCHAIlHOHHBIC OUIICTHI
MarepuaiioB

OITK-5 Ymenne 006pabaTsIBaTh M IPEJICTABIATH JAHHBIE YKCIEPEMEHTANBHEIX UCCIICTOBAHNN ¥

IToHuMaeT OCHOBHBEIE NPHHIMOBI H MeTOAB | 3afaHWA A 3aIUTHI Ia0OpaTOPHEIX paboT
mabopaTOPHBIX UCIIBITAHUH

VBepeHHO NIPHEMEHAET pe3yJIBTaThl MCIBITAHMN K | 3amanus Ui 3aliuThl 1a00paTOpHEIX paboT
HCCITe/IOBAHUIO HaNPsHKEHHO-Ie(QOPMUAPOBAHHOIO
COCTOSHMS  HeTamelli ¥ KOHCTpYKLHH
H3TOTOBIICHHBIX M3 Da3IHYHEIX MATEPHAIOB

CriocobeH  BBIIONHUTH  OLEHKY NPHYHHHO- | 3aaHus JUIA 3aiuThl 1ab0paToOpHBIX paboT
CJIEJICTBEHHBIX CBs3¢H NpH aHAIM3E IOBEICHHUA
Pa3IMYHBIX MATEPHAIOB BO BPEMsS = HCHBITAHMI
TIPY CTATAYECKOM U THHAMHYECKOM HarpyKeHHH.

- 5.3 Kpurepuu oneHkH JIa00paTOpPHBIX padboT
CTy[eHT 3a 3amuYy JagopaTopHbIX pabor nojayyaer 3 6ajia

CamocrosTebHAs pa60Ta IpA IOATOTOBKEC OTYETA, y4aCTHUC B IIPOBCACHUNT

3 Gaﬂﬂa OKCIICPUMCHTA. I[aHBI IIPaBUIIBHBIC OTBETHI HA BCC BOIIPOCHI IJIA 3aITUTEL. .

Ilpu moaroToBke oTHeTa TPEOOBANMCH KOHCYJBTAllHW, ydJacTHe B
2 Gamra TIPOBEIICHUH dKCHepuMeHTa. JlaHbI IpaBUIIBHBIE OTBETHI Ha OOIBITHHCTBO
BOIIPOCOB JIJISI 3AIIATEL

IIpu monmroToBKe oTYETA TpC6OBaJII/ICI; KOHCYJIIbTallH, KOCBEHHOE yJacTre B
IIPOBEICHUH SKCIIEpUMEHTA. JIaHbI IIpaBUIIBHBIE OTBETHI Ha OONBHIMHCTBO
BOIIPOCOB JUIS 3amWTHL. TakXe OIICHKA BBICTABIETCA 32 IIOBTOPHYIO
TIONBITKY 3aIUTHl paboTEhL. ~ :

1 Gamn

CTyaeHT 32 32aIIHATY JIA00PATOPHBIX paboT moaytaet 2 dajia

CamocrosTenbHas pa60Ta IIpHA MOATOTOBKE OTYCTA, YIACTHUC B IIPOBCACHUNA

2 Oama
6 OKCIICPpUMCHTA. I[aHBI HpaBI/IJIBHI:Ie OTBCTEI HA BCC BOHpOCBI HJIA 3alIATEIL.
HpI/I IIOOTOTOBKE OTUCTa Tpe60BaJIHCB KOHCYJIBTaIII/II/I, KOCBCHHOC y‘IaCTI/Ie B
1 GaJIH HpOBeI_[eHI/II/I SKCHepHMCHTa. Z[aHBI HpaBI/IJIBHLIe OTBCTHI HA 6OJIBHII/IHCTBO

BOIIPOCOB JJIA 3alllUTEhI. Taxxe OIleHKa BBICTABISCTCA 3a IOBTOPHYIO
ITOIIBITKY 3aI0UTEL pa60TI:I. N

5.4 Kpurepun oneHKH NIPaKTHIECKAX paboT
Kpurepun oneHKHE KOHTPOJIBHBIX padoT
CTyaeHT 32 KOHTPOJILHYI0 paboTy nmoJjyuaer 5 6ajioB

o 5 CamocrosrensHas pabota npu pemeHun 3anad. llomydeHne mpaBHABLHOTO
TCHKA pesyabrara 6e3 apuhMETHIECKHX OMUO0K. '
Onenkca 4-3 CamocTosTenbHas paboTa MpH pemieHry 3a1ad. [loryuenne mpaBHIBHOTO
pesynbTaTa ¢ HeOONBITHMHE OMHOKaMHy, He TOBJIHABIIHMH Ha PE3yJIbTar.
Ouenxca 2 IIpn pemenun 3amau TpeGOBATUCH KOHCYNHTAIIAH, KOCBEHHOE YYacTHE B
' IPOBEICHUH PacyeToB. 3aaada PelneHa YaCTHIHO BEPHO.
Ouenka 1 3anaya pemeHa HEBEPHO, ¢ apH(METHISCKUMH OIIHOKAMH.

Kputepun oneHKH MHANBAAYAJLHBIX 3a{aHHI
Crynenr 3a I/IH}JHBI/IJ]Y&JILHOC 3ananue noaydaer 10 6ajuion

WanwBugyansHOEe 3aJaHWe BBIIOIHEHO BEPHO, COTIACHO TpGGOBaHI/I}]M

Onenxka 10-8 CHaHo ¥ 3alHINEHO B YCTAHOBICHHBIA CPOK, BCE HUMEIOMIHECS 3aMEUaHms
: HCIIPARIICHEL :

Onenxa 8-7 WnnuBugyansHOEe 3a[JaHKe BBIIOJHEHO BEPHO, COIVIACHO TPeOOBAHMSM.
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C,HaHO H 3aI0HINCHO B }’CTaHOBJICHHBIf;I CpPOK, BCC HMCIOIIHUECCA 3aMCYaHHUA
HCIIPABJICHEIL. HpI/I 3allUTC JOMYINCHEBI OIIII/IGKI/I, OTOBOPKH.

I/IH,I[I/IBI/II[yaJIBHOG 33JaHue BBIIOIHEHO BEPHO, COIJIACHO TpCGOBaHI/Im.

Ouenka 6 Croamo W 3amUOICHO B IIOCIIE WCTCYEHWS YCTAHOBIECHHOTO CpOKa, BCE
HMEIOIACCS 3aMCUaHH HCHPABIICHEL

, WumuBuayanbHOe 3aaHAE BHIIOJHEHO HEBEPHO, HIM HE COOTBETCTBYET

Onenka 5-1 TpeOoBanmsaM. VMmeromuecs 3aMedyaHWs HE HCHpaBIEHBL J3amwra He

TIPpOBOANIIACH

5.5 Kpurepun oneHKH 2K3aMeEHa
DK3aMeHaUMOHHEIN OmieT coAepXuT 1 BOIPOC IO TEOpHH Kypca U TPH 3a[auH.

Teoperuueckuii Bonpoc onennBaercs B 10 6aanos

10-8 Gayuta

BOHpOC PACKpPLIT IIOJTHOCTBIO. CTy,HeHT HacT HCUCPIIBIBAIOINHNC
IMMOACHCHHUS, YCTKHEC OIIPCACICHHs, BEPHO 3alliCalbl PaACUCTHbIC

(hOopMyITIBL

7-5 6amna

Bo1poc packpsIT HEZOCTATOUHO MONHO. J[OMyIIieHbl HeTOYHOCTH
Tipy 3anucy GopMyI, B ONpeeTeHIsIX, IOSCHSHUSX.

4-2 Gaia

Bompoc packpsiT 9acTidHO. J[OIyIIIeHBl OMUOKH TIPH 3aIHCH
(GhopMyJl, B OIPeJICICHUAX, HOSICHEHMSIX.

L

1 6ann

Bormpoc packpsIT HeocTaTouHO. oMy e bl OmmOKY Py 3aITHCH
dopmyin, B onpenencausx. CTyIeHT He MOXeT MOSCHUTH
(GhOpMyJIBL, 1aTh ONpeeNCHusl.

- 0 6annos

Her otBeTa. IIpuBenennbie GopMyIIsl 1 OpeaelicHUs He
COOTBETCTBYIOT ITOCTABICHHOMY BOIIPOCY.

3agaua oneHUBaeTCa

10 6amwios

Br6pana MeTo/IiKa pacyeTa, COOTBETCTBYIONAs BHLY
HarpyxeHus. 3a/iaua pelieHa NoJHOCTEIo, 0e3 ommuboK.

8-9 Gainos

3agaga B OCHOBHOM pelleHa [PaBUIBHO, B COOTBETCTBUU C
METOJIMKOM, MPHHATON I JaHHOTO BHAA Harpyxeuws. Ho mpm
9TOM HENOYEeTHl B OCHOBHOM CBSI3aHBl C HE3HAYUTEIIHHBEIMU
 pacueTHHIMU OMMOKAMHU WM HEJIOYETaMH B TOCTPOSHHUH SIIIOP. |

6-7 6angB

BriGpana Heo6XoauMas METOQWKA pacderd, COOTBETCTBYIOIIAS
JaHHOMY BHAY HarpyxeHuws. Ho npu sToM CTyZeHT B
HEJOCTATOYHOM Mepe BlaJieeT METOMKOM, JOITycKas OIMOKH.

4-5 oaiioB

BepHo ompeniencH BuJl Harpy>XCHUs, Ha3BaHa METOJHKA pacyera.
Ho mpw 3TOM NpYMeHUTH caMy METOAWKY CTYICHT Ha MOXET, T.K.
JOTIYIIEeHB! OMHAOKH IPH IOCTPOSHUH PACUETHBIX CXEM, SITIOP.

1-3 banna

BepHO OIIpCACIICH BHA HAIPDYKCHHUA, HadBaHa MCTOLMKa pacycTa.
Ho IIpH OTOM IIPHMCHHTH CaMy MCTOOUKY CTYACHT HE MOXET, T.K.
HE ITOCTPOCHNI HCO6XOI[I/IMBIG PACUYCTHBIC CXCMBI W SIIIOPEI.

0 6aioB.

OtcyTcTByeT pellleHue 3afadu. Taxke pacdeT HE COOTBETCTBYET
JAaHHOMY BHIYy HarpyXeHHS WM pelleHue BooOIe He

COOTBCTCTBYCT YCJIOBHIO 3a0a49u.
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5.6 Kpurepnn oneHKH 3a4€eTa

3amanve s 3a4eTa COASPXKUT 1 BOIPOC IO TEOPHH Kypca M TpH 3a4adum.

Teopernyeckuii Bonpoc onennpaercs B 10 6annon

10-8 Gaia

Bomnpoc packpsIT moiHOCTEO. CTYAEHT JaeT UCUEPIIBIBAOIIIE
TIOSICHEHHS, YeTKHE OIpe/ie]ICHUs, BEpHO 3allCaHbl PAaCUETHEIC

(hOpMYIIBIL.

7-5 Oanna

Bompoc packpBIT HeJIOCTATOYHO TTONHO. IOy e bl HETOYHOCTH
TIPH 3aMUCH (GOPMYII, B OIIPEIENICHIUSX, IOICHEHMIX.

4-2 bamna

Bompoc packpsIT 9acTHIHO. J{OMyIIeHbl OMMOKH MPH 3aIUCH
(bopMyI1, B ONpeeTIeHHSIX, OSICHEHHUSX.

1 6amn

Bompoc packpsIT HesocTaTtouHo. JlomyIeHs! omuOKy Ipy 3alliuCcH
dopmy, B onpeenenuax. CTyZeHT He MOXKET IOACHUTH
(bOpMyIIBL, IaTh OMpeeIeHUs.

0 6amtoB

Hert otBeTa. [IpuBenennsie GOpMyIIsl U ONpeeICHAS He

COOTBETCTBYIOT IIOCTABICHHOMY BOIIPOCY.

3ajaua onenuBaeTcs

10 6anmos

Bri6paHa MeTOIMKA pacdeTa, COOTBETCTBYIOMAT BUILY
Harpy)xeHus. 3aJiada perneHa IoIHOCThIO, 63 OImMMOOoK. ;

8-9 baiuIoB

3amaga B OCHOBHOM pelleHa [PaBHILHO, B COOTBETCTBHU C
METOIMKON, MPUHATOM I JAaHHOTO BHIA HarpyxeHus. Ho mpu
5TOM HENOYEeTHl B OCHOBHOM CBf3aHBl C HE3HAYUTEILHEIMHA
pacyYETHBIMH OINMMOKAMH MIH HeT0YeTaMHi B NOCTPOSHUH SMIOP.

6-7 0aiLioB

Bribpana HeoOxonmuMas METOAMKA pacdeTa, COOTBETCTBYIOIIAS
JlaHHOMY BHAy HarpyxeHus. Ho mpm »3TOM CTyZgeHT B
HEJIOCTATOYHON Mepe BIIaJieeT METOIMKOM, OIIyCcKas OIHUOKH.

4-5 6annoB

BepHo OIIpCOC/ICH BH[ HAIPYKCHHUA, Ha3dBaHa MCTOAMKa pacyucera.
Ho IIpy 3TOM HNPHMCHHTL CaMy METOJAUKY CTYyHEHT Ha MOXET, T.K.
JOIIYHICHLI OIMOKH IIPH IOCTPOCHHH PACUCTHLIX CXEM, JIIOP.

1-3 Ganna

BepHo OIIpEAC]ICH BHU HArpy>XKCHHA, Ha3BaHa METO/HUKa pacyeTa.
Ho IIpHA 3TOM IIPUMEHHUTE CaMy MCTOIUKY CTYHACHT HE MOXKET, T.K.
HE ITOCTPOCHEIL HGO6XOI[I/IMBIC PaCYC€THEIC CXCMBI M JITIOPhIL. %

0 GaynoB.

OtcyTcTByeT pemreHue 3aia4un. Taxke pacueT HE COOTBETCTBYET |
JAHHOMY BUJY Harpy>XeHWsS WJIH peIneHre BooOIme He
COOTBETCTBYET YCIOBHIO 33J1a4H.

6 METOIUYECKHE PEKOMEHIAIMHK ITO OPTAHM3AUMN M BbIIOJHEHUIO
CAMOCTOSATEJBHOU PABOTHI CTYJAEHTOB 110 YYEBHOM JJUCHHUIIVIMHE

CamocrosrensHag pabdora cryneHToB (CPC) HanpasiieHa Ha 3aKpeIUIeHHe U YIIyOJICHHE OCBOCHHUS
yuebHOTO MarepHana, pasBuTHe mpaktmaeckux ymernmil. CPC  BimowaeT clexyrommwe - BHIBI
CaMOCTOATENHHON paboTHI CTYAECHTOB!

* BEIIOTHEHHE HHANBHAYAILHEIX 38 laHUH;
* I3y9IeHHEe HOPMATHBHEIX JOKYMEHTOR;

* KOHCHICKTHPOBAHNE;

* 0030p JIHTEPATYPEI;
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* OTBETHI Ha KOHTPOJILHBIE BOIPOCHI;

* TIOJITOTOBKA K ayJARTOPHBIM 3aHATUAM;

* IIOJITOTOBKA K DK3aMEHY;

* TOATOTOBKA K MPEIMETHBIM (MEXKIIPEIMETHBIM) OJIUMIHAIAM;

* TIOJITOTOBKA HAYYHBIX YO IMKanmil (Te3UCOB JOKIAIOB, cTaTetl);

* IPOCKTHUPOBAHNEG KM MOJACIMPOBAaHHWE pa3sHBIX BUIOB M KOMIIOHEHTOB TPO(eCCHOHANBHOMN
ZIeSITETFHOCTH; : ‘

* paboTa ¢ MaTepHalaMu Kypca, BHIHECCHHBIME Ha CAMOCTOSTEIHHOE H3yUeHHE;

* paboTa ¢ XKypHAIOM Jab0paTOPHEIX padoT;

* paboTa Co CIpaBOYHOH JTUTEPATYPOH U CIIOBAPAMUY;

* perreHne 3a1a4 | YIPaXXHEHHH 110 00pasiy;

* COCT@BJICHWE CXeM, TaONuIl A CHCTEMaTH3auy yIeOHOTO MaTepraia;

* COCTABJIEHHE ILIAHA ¥ TE3UCOB OTBETA;

* y9acTHe B HAYIHBIX U MPAKTHYECKUX KOH(DEPEHITHIX;

* YTEHUE TEKCTa (IEPBOMCTOYHMKA, YICOHUKA, JOMOTHATENHHOM JINTEPaTypPhL);

* KOHCTIEKTHPOBAHME TEKCTA.

HepequB KOHTPONBHBIX BOIIPOCOB H 3aMaauit A CaMOCTOSTEIRHOM pa6OTBI CTYACHTOB IIPABCICH B

TIPUIIOKEHHH B XpaHuTCA Ha Kadenpe.
A CPC pekoMeHIyeTCs UCIIONIE30BATh HCTOYHUKH, IPUBEICHHEIE B II. 7.

7 YYEBHO-METOJAUYECKOE W WHO®OPMAIIMOHHOE OBECIEYEHWUE YYEBHOI
JTACIIATLIAHEI

7.1 OcHoBHAA MATEpPaTypa

HJ\/?_I Bubmuorpadugeckoe olmcanye , ‘ Ipud*** igmi
Kpusomarko, C. H. ConpoTuencHAe MaTepHAIOB: yaeOHUK X
1 | TMpakTHKyM A mpukinafHoro Gaxanasprara / C. H. Pex.YMO BO PB B kauectse yueo. 10
Kpusomanko. — M.: FOpaiit, 2016. — 413¢c. — nocoGya Ans cryaentos BY3os

(ITpoteccronansHoe 06pa3oBanye).

7.2 lonionHATeIBHAS JTHTEPATypPa

HJ\;; Bubmorpaguaeckoe onucanue ’ I'pud jf(g:;dmi
Cxonmrcknii B.H. IIpakTageckoe pyKoBOACTBO K pacdeTaM II0 Homymero YMO BY3og 1o
COIPOTHBIIECHHUIO MaTepraoB: Yuel. nocobue./ B.H. YHUBEPCUTETCKOMY
1 | Cxomumckmit. — M.: MTTHY, 2007.-240 c. TONMBETEXHUIECKOMY 00pa30BaHUIO 10
B KageCcTBe y4eOHOro noco0md s
ctyneaToB BY3or %
Bynanos, 3. A. Pemenue 3a8a4 10 CONPOTHBIIEHIIO :
5 | MaTepuaros: yae6. mocobue 1 BY3os/ 3. A. Bysanos. — 3-¢ L : 1
W31, menp. u pon. — M.: braoM: Jlaboparopms, 2010. — 215 ¢. ,
— (Mexanuka).
Cupenxo P.H. ConportusiieHre Marepuanos: yied. mocodue / P.
3 | H. Capesxo [z p.]. — M.: PUOP: 2007. — 157c.: wn. — — 2
(Beicmee o6pa3zoBanue).
HapxoB A. B. CompoTrBiieHHe MaTepHaloB : yaebauk / A. B. I'pud: Jon. I'oc. xomurerom CCCP
4 Hapxos, I'. C. IlImapo. - 5-e u31., nepepad. H JOIL., PETPHHT. 0 Hap. 00pa30BaHMIO B KaUeCTBe 15
m3f. - M. : AmpgeC, 2018. - 624c¢. : w1 - 86p. y4e0HMKa 11 CTYH. BY30B
TTonckpebko M.J. ConmpoTuBieHre MaTepHraios. OCHOBEI
5 | TeOpHH YNPYTOCTH, INIaCTUIHOCTH, ONI3YICCTH H MEXaHHKH %%Hgf:f:cxzmyj:éi gfg 130%1%?; 50
paspyinenus: yaeOH. mocobue m1g BY3o0s/ M.JI. ITonckpebxo. 1w cTyeTos BY308

— Mu.: Bormsiim, mx., 2009. — 670 c.
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7.3 Ilepeuens pecypcoB ceTd MHTepHET 110 H3Yy4aeMOM NUCMNIANE
www.sopromat.ru; www.MySopromat.ru; www.sopromatguru.ru; www.soprotmat.ru

7.4 Ilepeuennr HATJIAJHBIX H APYTHX IOCOOHH, METOAMYECKHX PEKOMEHJANMIA IO HPOBEIECHHIO
y4eOHBIX 3aHATHI, a TAKKe METOHMYECKHX MATEPHAJOB K HCIOJB3yeMbIM B y4eGHOM Iporecce
TeXHHYECKHM CpeACTBaM

7.4.1 MeToamiecKHe PEKOMEHIANMH

1. Kpuponorosa E.I'., CompoTuBierue MaTepHaioB. MeToAWdecKre PEKOMEHIAIUH K pacdeTHO-
IPOEKTHPOBOYHBIM 33JaHAAM UL CTYASHTOB HampasieHus noaroToBku 15.03.03 «IIpukiagnas MeXaHuKa»
Morunes, BPY-2020 (ameKkTpoEHBIA BapHAaHT).

2. Kpuponorosa E.I'., ConpoTuBieHre MaTepraioB. MeToandeckue peKOMEHIAlNH K J1a00paTOPHEIM
. paboTaM JUIs CTYAEHTOB HampasieHHd noaroToBk# 15.03.03 «lIpuxnannas mexanukay Mormnes, BPY-
2020 (3meKTpOHHBIH BapHAHT).

3. Kpusomorosa E.I'., ConporusneHrne MaTepHaioB. MeTogudeckue PpEeKOMEHIAIUH K
CaMOCTOATENIFHOM paboTe I CTYACHTOB HampasiieHHs Ioirorosku 15.03.03 «lIpuknanHas MexaHHKay
Morwmie, BPY-2020 (amexTpoHHbI BapHaHT).

4. Kpueonorosa E.I'., ConpoTusiieane MarepuanoB. MeToauYeCKHe PEKOMEHIAINA K IPAKTHICCKAM
3AHATHAM I CTyAeHTOB Hampanienus rnoaroropku 15.03.03 «[Ipuxnamuas mexanmka» Morunes, BPY-
2020 (oMeKTpOHHEIN BapHAHT). :

7.4.2 NadopMannoHHbI¢ TEXHOJIOTHH
ILnaxarel ‘ ' ,
1. JlmarpaMMBl pacTsDKEHUS M CKATHS Pa3IMIHBIX MaTepraiioB (1abopaTopHele paboTel Ne2,3,4).
2. KoshdumuenTs IprBeneHNs IIIHHEL IS CKaThIX CTepXKHeH (1abopaTopHas pabota Nel3). -
MyasTHMeaniiHBIE TIPE3CHTAIHI
1. Mynetamenuitaeie npesenTanuy (Jexiun Ned-12 cornacHo IyHKTa 2).

A

8 MATEPUAJIHO-TEXHUYECKOE OBECIEYEHHME YYEBHON JUCIUAILIAHBI
MarepranbHO-TEXHHUECKOe 0OeCIIedeHre NUCIUILMHEL COIEPXKUTCA B Iacnopre nabopatopun Kadenpsl
«TexHOIOrHE MeTAIIIOBY, per. Homep [1YJI-4-502-09/1-20.
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