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1.Iesn u 3a1a4M OCBOCHHUS TUCHHUIINHBI

Hean AucUNIMHBI

- OCBOCGHHE CTYJCHTOM 3HAaHUH M YMEHMH, HEOOXOAMMBIX WH)XEHEPY-CTPOUTEIIO IS
BBITNIOJTHEHUSI CAMOCTOSATEIBHBIX PACYETOB KOHCTPYKLIHMHM COOPY)KEHHMHM M HX DJJIEMEHTOB Ha
IIPOYHOCTB, )KECTKOCTb U YCTOMYHUBOCTb.

3agauM JMCUUILVIMHBI — JaTh CTYJIEHTY (yHIaMEHTaJbHbIC 3HAHMS 110 HaNpsSKEHHO-
ne(OpMHUPOBAHHOMY COCTOSIHUIO CTEPKHEH M CTEP)KHEBBIX CHCTEM, IUIACTHHOK U 000JI0UEK MO
NEMCTBUEM pa3IMYHbIX HArpy3okK, Co3/aTh HEOOXOAMMBbIE TIPEACTaBICHUS O padoTe
KOHCTPYKLMH, O pacuy€THbIX CXeMmaX, 3ajadax pacdy€ra Ha IPOYHOCTb, KECTKOCTb U
YCTONYUBOCTb.

2.Mecto qucuuniauHbl B crpykrype OIIOII BO

HucuuniuHa «ConpoTUBIEHUE MAaTEpPUaAIoB» OTHOCUTCA K BapuaTuBHOUW yactu b1.B.02
npodeccuonansHoro nukia naucuuiuimH. Kype «ComnpoTuBieHne MatepuanoBy 0a3upyercs Ha
TUCIUIUIMHAX: BbICIIAs MaTeMaTuka, (Qu3uka, HHPOpMATHKa, TEOpeTHYecKas MeXaHHKa,
TEXHUYECKas MEXaHUKa.

TpebGoBaHus K BXOAHBIM 3HAHUSAM, YMEHUSIM CTYJIEHTOB.

CTyneHT A0KeH:

3HaTh: (yHIaMEHTAJIbHBIE OCHOBBI BBICIIEH MaTeMaTUKH, COBPEMEHHBIE CpEACTBa
BBIUMCIUTENFHON TEXHUKH, OCHOBHBIC (M3UYECKUE SIBICHUS, (yHIAMEHTAIbHBIC MOHSITHUS,
3aKOHBl M TEOpPUHU KJIACCUYECKOW (PU3UKM, OCHOBHBIE NPUHLMUIIBI, TMOJIOKEHUS U THUIOTE3bI
TEOPETUYECKON MEXAHUKHU, TEXHUYECKON MEXaHHUKH.

YMeTb: caMOCTOATENBHO HCIOJIb30BaTh MAaTEMaTUYECKHM amnmapar, COJep Kalluics B
JUTEpaType MO CTPOUTEILHBIM HayKaM; paboTaTh Ha IEPCOHAITBHOM KOMIIBIOTEPE, TTOIB30BATHCS
OCHOBHBIMH O(QUCHBIMU TPUIIOKEHUSMHU, TPUMEHITHh IOJY4YEeHHblE 3HaHWUS 10 (U3MKe,
TEOPETHUECKOM MEXaHUKE M TEXHUYECKOM MEXaHUKE MpHU HU3ydyeHUu Kypca «CompOTHUBICHUS
MaTepHUaIoB.

Bnaners: mnepBHYHBIMA HAaBBIKAMH U OCHOBHBIMH  METOAAMHU  IPaKTUYECKOTO
WCIIOJIb30BAaHNSI COBPEMEHHBIX KOMIIBIOTEPOB JUISl BBIIOJIHEHHS MAaTEMaTUYECKHUX pPacy€ToB,
oopmieHHs pe3ylbTaTOB pacuéra, COBPEMEHHOM HAy4YHOH JUTEpaTypoil, HaBHIKAMHU BEICHHUS
(U3UIECKOTO IKCIIEPUMEHTA.

Ha wmarepuane kypca CONpPOTHBIICHHS MaTepUaioB 0a3uUPYIOTCS Takue BaXKHBIC IS
o0lIero MHXEHEpHOro o0pa3oBaHUS TUCIUIUIMHBI, KaK MEXaHWKa TPYHTOB, CTPOHUTENIbHas
MEXaHHWKa, CTPOUTENbHBIE KOHCTPYKIIUU, OCHOBaHUA ¥ (YHIAMEHTHI, CEHCMOCTONWKOE
POEKTUPOBAHHUE, CTPOUTENbHBbIE MAIIMHBI W O000pYyAOBaHME, Teopus KojeOaHU, Teopus
YCTOWUYHUBOCTHU U JP.

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHUS JUCHUNINHBI
[Iporiecc m3ydeHuss AMCUMIUIMHBI HampaBieH Ha (OPMHUPOBAHHUE CIEAYIOLICH

KOMITCTCHIIHH:
[IKC-2 - CnocobOeH momdouparh UCXOAHYI0 WH(MOPMAIUIO JJIT TPOCKTUPOBAHMS 3TaHUS

(coopy»KeHus) MPOMBIIIUIEHHOTO U TPAXKAAHCKOTO Ha3HAYECHNUS;

I[IKC-3 - CmocobeH mnpoBOAUTH pacuyeTHOE OOOCHOBaHME M KOHCTPYHPOBAHHE
CTPOUTEIIBHBIX KOHCTPYKLMHM 3JaHUM M COOPYKCHMH IPOMBIIUIEHHOIO U TPaXIaHCKOIO
Ha3HAYCHUS

B pesynbrare ocBoeHUs AUCUUILIIMHBI «COMPOTUBIEHUE MATEPHAIIOB)» CTYAEHT JOJDKEH:

3HaTBh: OCHOBHBIE NPUHLUIIBI, NOJOKEHUS M TUIOTE3bl CONPOTUBIIEHHSI MaTEpHUaJIOB,
METO/ABl M NPAKTUYECKHUE IPUEMBI pacyéra CTEpHKHEH, CTEPKHEBBIX CHCTEM, IUIACTUHOK U
000JIOYEK TPU PA3TUYHBIX CHUJIOBBIX, Je(OpPMAIIMOHHBIX BO3JCHCTBUAX, MPOYHOCTHBIC

XapaKTEPUCTUKU U JPYIHe CBOMCTBA KOHCTPYKIMOHHBIX MaTE€PHAIIOB.
YMeTh: BECTH TEXHHUYECKHE pacueThl IO COBPEMEHHBIM HOPMaM; KBaJH(PHIHPOBAHHO
COCTaBJISITh PACUETHBIE CXEMbI, CTABUTh I'PAHUYHBIC YCIOBHS B JBYX- U TPEXMEPHBIX 337a4ax;
4



ONPEAENATh

TEOPETUYECKU U

9KCIICPUMCHTAJILHO

BHYTPECHHHE

yCcuius,

HaIPsHKCHUS,

neGopManuy 1 MepeMeIleHUs B CTPOUTENbHBIX KOHCTPYKIMAX; IIPOU3BECTH PACUET KECTKOCTHU U
CBOMCTB  CTPOUTEIBHBIX

YCTOMYMBOCTH

JIEMEHTAa KOHCTPYKLHH C

MaTEPUAJIOB, UCIIOJIb3Ysl COBPEMEHHYIO BBIYMCIINTENBHYIO TEXHHUKY.
Baajgerb: HaBplkaMU pacueTa JIEMEHTOB CTPOUTENBHBIX KOHCTPYKLUH M COOPYKEHUU

Ha

MIPOYHOCTb,

KECTKOCTb,

YCTONYUBOCTb; -METOIaMU

y4€TOM  peajbHBIX

aHaJin3a

HaIPSHKEHHO-

ne(OPMUPOBAHHOTO COCTOSTHUSI DJIEMEHTOB KOHCTPYKIMA C TMOMOIIBI0 TEOPUH TPOUYHOCTH,
HaBBIKAMHM BBIOOpAa KOHCTPYKIIMOHHBIX MaTepuajioB W (HopMm, 00eCTeUMBAIONIUX TpeOyeMble
MOKA3aTeH HAJe)KHOCTH, 0€30MTaCHOCTH, SKOHOMHYHOCTH U 3P(EKTUBHOCTH COOPYKEHUH.

4. ConeprxkaHue M CTPYKTYpa TUCUHUIJIMHBI

Ta6auuna 1.
Koz ®dopma
NoNo HaunmenoBanue ConepxaHnue paszaena KOHTpOIHpYeMOit |
T pasneina 4 cemecTp KOMITCTEHLIMH Y
(nm e€ yacTn) KOHTPOJIS
1 OcHOBHBIE 3aauu COMPOTHUBJICHUSI MATEPUATIOB U €€ [IKC-2 K. PK
MTOHSATHUS MECTO Cper APYIUX IUCLHUILINH. [IKC-3 ’
Onpenenenue NepeMenieHun B
) N3rub 6anox CTaTUYECKU  OMpEACIUMBIX CHUCTEMax. IIKC-2 PIP, K,
Huddepennmanbpaoe ypaBHEHHUE [TIKC-3 PK
W30THYTOM OCH OaJIKu.
Pacuér
CTaTUYECKHU [TonsiTHe O cCTaTUUECKU HEONPEAETUMBIX
3 HeomnpenenuMbIX | cuctemax. CTeneHb CTaTH4ecKOon [IKC-2 K. PK
6ajoK ¢ HeonpenenuMocTu. IIlpumenenune merona [IKC-3 ’
IIOMOIIBI0 CHUJI 7151 pacuéra OaJiokK.
METOJa CUII
Oo6mue noustus. OCHOBHBIE BUIBI
CJIOKHOTO conpoTusiieHus. HopmaibHbie
CrioxHoe oyt P TKC-2
4 HanpsbkeHus. Pacuérel Ha IPOYHOCTS. K, PK
CONIPOTHUBJICHUE . . . [IKC-3
[Inockunii 1 TPOCTPAaHCTBEHHBIN KOCOM
U3TU0 CTEePIKHEH.
OO6mme nmousTus. BHeneHTpeHHoe
ACTSKEHUE U CHKATHE CTEPIKHSI.
Teopun P P [IKC-2
5 Pactspkenue U coxaTue ¢ H3ruooM. K, PK
MPOYHOCTH N o IIKC-3
OOuwmii cirydail CoKHOTO
conpoTuBieHus. Teoprun MPOYHOCTH.
[TonsaTue 06 ycroitunBoctu. Kputnueckas
N cuna. @opmyna Diinepa. 3aBUCUMOCTb
VYceToiunBOCTh " .
KPUTHYECKOU CUJIIBI OT YCIIOBUU [IKC-2
6 | cKaTBIX K, PK
PN 3aKpEIUIEHUs CTEPKHS Y CIIOBUE [IKC-3
p YCTOMYMBOCTH. PacyeT cxaThIX CTEPKHEN
Ha YCTOWYUBOCTh
Juddepenunansuoe ypaBHEHUE
poJoJibHOrO u3ruba crepxHsi. Gopmyna
7 IIpononpHelil | Dilsiepa 11 onpeAeneHusl KPUTHUECKON [IKC-2 K. PK
W3TUO CTEPXKHS | CHUIBIL U Tpelneibl €€ MPUMEHUMOCTH. [IKC-3 ’

[TpononbHO-TIONIEpEYHBIi U3TUO THOKOTO
CTEPIKHL.




JNuuamuueckne | Jlunamudaeckuét  koddduiment — mpu
8 |m nmepuoauue- | ABMXKEHMM C YCKOPEHHUEM M IIPH YyHAape.
CKHE HAarPy3KH | YCTaJoCTh MaTepuasoB.

[IKC-2

ITKC-3 K, PK

PIIP - pacuérno-npoexkTupoBouHas padbora, K — komnoksuym, PK — pyOeXHBINi KOHTPOIb, TECTHPOBAHNE
(T)

CTpyKTypa IHCHHUILINHBI
OO01mast TpyA0eMKOCTh TUCUUTUINHBI 5 3auéTHbie exuHuIlb (180 Jaca)

Tab6auua 2. Ounas popma oOyueHHS

TpynoemMKkocTs,
Bua pabotsl JacOB
4 cemecTp
O01mas TpyA10eMKOCTh 180
KonTakTHas pabora: 60
Jexyuu (J1) 30
Ipaxmuueckue 3ansamus (113) 15
Jlabopamopnwvie pabomut (JIP) 15
CamocrosiTesibHast padora: 93
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIIOB 44
PacuetHo-npoextupoBouHbIe padboThl (PI3) 44
CamonoaroroBka (ImpopadoTKa ¥ MOBTOPEHUE JIEKITHOHHOTO
MaTepuaa U MaTepuaia ydeOHUKOB U YI€OHBIX TOCOOHIA, 5
MOJTOTOBKA K TaOOPATOPHBIM U MPAKTUIECCKUM 3aHSITHUSIM,
KOJUIOKBHYMaM, pyOeKHOMY KOHTPOJIIO | T.I.)
[loaroroBka u caava 3K3aMeHa 27
Buj MTOroBoro KOHTpoJIst HK3aMeH

Taoauua 4. JIeKunoHHBIE 3aHATHSA

Copneprxanue pazzena
4 cemecTp
3aau CONPOTUBIICHHS MaTEPHATIOB U €€ MECTO Cpelln
JIPYTUX TACHUTUIAH.
V56 Ganok Ornpenenenre nepeMenieHuil B CTaTUYECKH ONPeIeTUMBbIX
2 cucrtemax. JluddepennuanpbHoe ypaBHEHHWE HW30THYTOU
ocH OaJIKH.

NoeNe | HammeHoBaHwue pasiena

1 OCHOBHBIE TTOHATHSA

Pacuét cratnuecku

[ToHSTHE O CTATUYCCKU HEONPEICITMMBIX CHCTEMAX.
HEONpeIeTMMBIX 0aIoOK

3 ¢ IOMOILIBIO Crenenb cTaTuueckoil HeonpeaenuMocTy. [Ipumenenne
MeToza CHJI JTsl pacuéTra Oaok.
METOJa CUII
Oo6mue noustus. OCHOBHBIE BUIBI CII0KHOTO
4 CnoxHoe conpotusieHus. HopmanbHbie HanpsokeHus. Pacuérs Ha
COIIPOTHUBIICHUE NPOYHOCTD. [1TOCKMIA M TPOCTPAaHCTBEHHBIN KOCOU U3rH0

CTEPKHEH.

OOurre noHaTusi. BHeneHTpeHHOE pacTsHKEHUE U CHKaTHE
5 | Teopuu npo4HOCTH crepkHs. PacTspkenue u cxxarue ¢ u3ruoom. Oommuii
CJIy4al CJIIOKHOTO COIPOTUBIIEHUs. Teoprun MPOYHOCTH.




3aKpEIUICHUS] CTEPKHA Y CJIIOBHE YCTOMUYMBOCTHU. Pacuer
CKaTbIX CTEP’KHEH HA YCTOMYHUBOCTD

7 . )
CTEPIKHS KPUTHYECKOW CHJIBI M Tpeaensl e€ NPUMEHHMOCTH.
ITpomonbHO-TIONIEpeyUHbIi N3rHO THOKOTO CTEPIKHSI.
JnHamudeckue 51 N
JluHamuueckuif  KO3(GUIMEHT TpH  JBMKECHUH
8 | mepuoauyeckue
YCKOpEHHEM M IIpH yAape. Y CTaJoCTh MaTepUaoB.
HarpysKu

Taouauna S. [IpakTuueckue 3aHATHS

Ne
3aHATHUS Temer
4 cemecTp

1 [Ton6op cedenust cTaqbHON OANKW TIPH MPSIMOM MOTIEPEUHOM H3THOE
2 ITpoBepka MPOYHOCTH JEPEBIHHOM OAIKHU MPU MPSIMOM TIOTIEPEYHOM HU3TH0E.
3 OmnpeneneHne ONTUMAIBLHOTO CEYCHHS OAJIKHM TIPU U3THOE.
4 CraTnuecku Heonpeaennmas oaika
5 Kocoii n3ru6 6anku.
6 BHeLeHTpeHHOE C)KaTue KOPOTKOTO CTEPKHSI.
7 Pacuér cTOMKM Ha yCTOWYUBOCTD 110 JOIYCKAEMbIM HAIIPSKEHUSM.
8 [TpomoapHBII H3rKHO CTEPKHS

Tadanna 6. JlaGopaTopHbIe 3aHATHSA

Ounasi popma o0yuyeHust

Ne i/t

Tema

4 cemecTp

OmnpeneneHne OMOPHBIX PEAKINI OJHONPOIETHON U KOHCOIBHON Oaku

DN | —

OrnpeneneHne eHTpa TKECTH MONEPEUYHBIX CEYECHUM

HcnbiTanne o0pasia u3 MaoyriaepoauCTON CTall Ha pa3phiB
HcnplTaHne Ha cKaTHE IUIACTUYHBIX U XPYIKUX MaTEPHUAJIOB
HcnblTaHue qpeBECUHBI HA CKaTHE

Onpenenenne kodddumnuenra IlyaccoHa ¢ HUCHONB30BaHHUEM JIATYMKOB

OMHUYECKOTO COIIPOTUBIICHUS
OrnpezenieHre MOyl YOPYTrOCTH MAJIOYTIEPOJUCTON cTalu

VcnipiTanue BaJioB Ha KpYUYEeHHE C ONpeesIeHUeM MOYJIsl CABUTA CTalIN

[Tonepeunslit U3rud KOHCOILHOM OaNTKU

Omnpezenenne nepeMenieHnid mpu KOCOM H3ruoe

R (| [

OmnpeneneHre KPUTUYECKON CUITBI IPU MPOIOJIEHOM H3rube

Taoauna 7. CaMOCTOATEIbHOE U3YYEHUE PA3ACIIOB JUCIUTUIUHBI.

Ne
i Bonpocel, BEIHOCHMBIEC Ha CAMOCTOSITEIIEHOEC H3yUCHHE
Jedopmaruu 1 HanpsHKEHHsI B aHU30TPOITHBIX MaTepranax. 3aBUCUMOCTh
1 MeXy TeopMaUsIMH W HATPSDKEHUSIMHA TS aHU30TPOITHBIX MaTePHAIIOB.
JlucriepcHO-apMUpOBaHHBIC OETOHBI, KOMIIO3UTHI HA OCHOBE MOJTHMMEPHBIX
MaTepuanoB. CTpyKTypa, IPUHITUITE U CIIOCOOBI CO3TaHUsI.

[Tonsitue 06 ycrotunBoctu. Kpurnueckas cuina. @opmyna
6 VY cTOWYNBOCTD CKaThIX| Dilsiepa. 3aBUCUMOCTb KPUTHUECKON CHIIBI OT YCIOBHM
CTEpKHEU

HudbdepennranbHoe  ypaBHEHHE MPOAOILHOTO M3rHMba
[Ipononbublii u3rnd | crepxus.  @opmyna  Ditnmepa a8 omnpeaeieHus




PacyéTHO-npoeKTHPOBOYHBbIE padOTHI

B coorBercTtBumM ¢ y4ueOHBIM iaHoMm s HampasieHus 08.03.01 CrpoutensctBo B 4
CeMecCTpe BBIMOJHAIOTCS 3 pacuéTHO-rpaduieckre paboThl O WHANBUYATbHBIM 3aJaHHUSIM:
PT'P Nel. CtaTnuecku HeonpeaeauMble CTEPIKHEBBIE CUCTEMBI.

PI'P Ne2. Onpenenenrie OoNTUMAIBHOTO CEUSHUS OAJIKU TIPH M3THOE.
PI'P Ne3. Pacuér cTOiKM Ha YCTOMYMBOCTH MO IOIMYCKAEMbIM HAPSAKEHUSIM.

5. OneHo4YHbIE MaTEePHUAJIBI IS TEKYIIEr0 U Py0e;KHOT0 KOHTPOJIS
ycleBaeMOCTH U MPOMeKYTOYHOI aTTecTaluu

KoHeunbIMu  pe3ynpTaTaMM  OCBOEHHMS  IPOIpPaMMbl  JHUCLMILIIMHBI  SBISIOTCA
c(hOpMUPOBAHHBIE KOTHUTHBHBIE IECKPUIITOPHI «3HATHY, KYMETbHY», «BJIAJETh), PACIUCAHHbBIE 110
OTJIEIbHBIM KOMIETEHIHUAM. DPOPMUPOBAHUE ITUX JECKPUITOPOB MPOUCXOJUT B TEUEHHE BCETO
ceMecTpa 10 dTarnaM B paMKax pa3JIMYHOro BUJa 3aHATHI U CaMOCTOSITENIbHOM paboTHI.

B xone u3yueHus: AMCUMIUIMHBI IPETYCMAaTPUBAIOTCS MEKYuiUil, pyoedcHblit KOHMpOoJib
U NPOMEIHCYMOUHAA Aammecmayu.

5.1. Tekymuii KOHTPOJIb U IPOMEKYTOYHAS ATTECTALMA.

Ileny mekywiezo Konmpona — OLieHKa pe3yabTaToOB pabOThI B ceMecTpe U oOecreueHue
CBOEBPEMEHHOM 0OpaTHOM CBS3M, Ui KOPPEKIMH OOYYeHUs, aKTMBHM3AllUU CaMOCTOSTEIbHOU
paboTbl oOyvaromerocst. OOBEKTOM TEKYILEro KOHTPOJS SBIAIOTCA KOHKPETU3UPOBAHHbIE
pe3yabTaThl 00yueHus (yueOHbIe JOCTHXKEHHS ) IO JUCLIUTUINHE

Tekywuii KoHmpop YyCTIIEBaeMOCTH 00ECleUYrBaeT OIEHUBAHUE XOJa OCBOCHHS

JUCHUITIINHBI ((COHpOTI/IBJ'IeHI/Ie MaTCpHraJIOB» U BKIIIOYACT: OTBCTHI HA TCOPCTUYCCKUC BOIIPOCHI
Ha MPAKTHYECKOM 3aHSATHH, BBHIIIOJHEHUE 3a/IaHUI HA MPAKTHYECKOM 3aHSTHH, JIAOOPAaTOPHBIX
paboT ¢ 3aIUTOi B YCTAHOBJICHHBIN CPOK, pACYETHO-TIPOCKTHPOBOYHEIE PAOOTHI.

OneHka KayecTBa TOJATOTOBKM Ha OCHOBAHWW BBINIOJHEHHBIX 3aJaHUN  BEIETCS
npenoaaBareneM (¢ OOCYKIEHHWEeM pe3yJabTaToB), OaJlIbl HAYMCIAIOTCS B 3aBHCHUMOCTH OT
CJIOKHOCTH 3aJJaHUSl.

Ilpomesrcymounaa ammecmayua npeaHazHaueHa Jjisi 00bEKTUBHOTO MOATBEPKACHUS U
OLCHUBAHUA NOCTUTHYTLIX PC3YyJIbTATOB 06yII€HI/I$I IMOCJIC 3aBCPHICHUA U3YUYCHUA AUCHUIIIINHBI.
OcymiecTBisIETCS B KOHIIE CEMECTpa M TPENCTaBIseT COOOM HMTOTOBYIO OIEHKY 3HAHWUU I10
nucuuriiuHe  «CONpOTUBIECHUE MaTepualioB» B BHJAE IMPOBEACHUS dK3aMmeHa. [lenvio
NPOMEICYMOYHbIX ammecmayuti TO JUCUUIIIMHE SBJSETCS OLIEHKa KadecTBa OCBOEHUS
TUCITUTUIMHBI 00YYarOIIIUMUCH.

[TpomexxyTouHas aTTecTarusi MOKET MPOBOJAUTHCS B YCTHOM, TUCbMEHHOU (hopMe, U B
dbopme TecTupoBanus. Ha mpoMeKyTOUHYIO aTTecTalnio oTBoauTCs 10 30 6amios.

5.2. ®oHA OLEHOYHBIX CPEICTB VIS TEKYIEero KOHTPOJIst
yCIIeBa€MOCTH B IPOMEKYTOYHOI aTTecTalluu
5.2.1. Bonpocsl K KoJI0KBHYMaM (KoHTpoJsmpyemblie komnerenuuu [IKC-2, IIKC-3):

KoanokBuym Ne 1

VIII. Onpenenenre nepeMenieHnii B CTaTUYECKU ONPEACIUMBIX CTEPAKHEBBIX CUCTEMAX
1. duddepeHimaibHoe ypaBHEHHE H30THYTOW OCH OalIkH, ONpeICICHHUE TIepeMEIIeHU I
2. DHepreTYecKuii METOJ] ONPEICIICHUS TIepeMEIEHUI
3. Cnoco0 Bepemaruna
4. ®opmyna CuMricoHa
5. TeopeMsl 0 B3aUMHOCTH PadOT U TIepeMeIIeHNI

[X. CraTudecku HeonmpeAeIUMEBIC TNIOCKUE CTEP>KHEBBIE CUCTEMBI



1.KuneMaTnyecknii aHaIu3 TUIOCKUX CTEP’KHEBBIX CHCTEM
2. AHanmM3 CTaTHYECKON HEONPEASIIEHHOCTH
3.Merton cun
KoanoxkBuym Ne 2
X. Crio>xHOE COTIPOTHBIICHHE

1.001ue moHsTUS
2.Kocoti n3ru6
3. BaeneHTpeHHOE pacTsoKeHue (CKaTue) IPsIMOTO CTEPIKHS

XI. YcTOWYMBOCTB CHKATBIX CTEP)KHEN
1.OcHoBHBIE OHATUSA. 3anaya Diliepa
2.3aBUCUMOCTh KPUTHYECKOHN CHIIBI OT YCIIOBHUH 3aKPETICHHUS CTEPKHS
3.IloTepst yCTOMYUBOCTH TPU HANPSKEHUSIX, MPEBBIIAIONINX MPEAET MPOMOPINOHATFHOCTH
4. PacueT cxaTbhIX CTEpHKHEW HA YCTONYMBOCTh

KouanoxkBuym Ne 3
XII. JluHaMHU4YecKre U MepUoguIeCcKre Harpy3Ku
1. IlpocTeiimme TUHAMAYICCKUE 3aa9H
2. Pacuértsl Ha ynap
3.IIpouHoCTh MPH NEPUOINUECKH N3MEHSIOIIUXCS HAMIPSHKCHUAX
3.1.IToHsATHE 00 YCTAIOCTH MaTEPHAIIOB
3.2.0CHOBHBIE XapaKTEPUCTUKHU LIUKJIA U TIPEAeI BEIHOCIUBOCTH
3.3.BnusgHrEe KOHIEHTPALNU HANpsHKeHUH
Ha YCTAJIOCTHYIO TIPOYHOCTH
3.4. MacrabHbii 3 dexT
3.5. Bausnue kauectBa 00pabOTKH MOBEPXHOCTH
3.6. KoaddunmeHT 3amaca ycTaqToCTHOW MPOYHOCTH M €r0 OIpeIeIIcHIE

Kpumepuu popmuposanusn ouenok no 3a0anusam 0jisa camoCcmosmenvHoil pabomol cmyoenma
(konnoxeuym, PI'P):

«omauunoy (7-8 OamIoB) - 0OyJArOIMIMIACS TTOKa3ajl TITyOOKHE 3HAHHWS MaTepuajga IM0 IOCTaB-
JICHHBIM BOTIPOCaM, TPaMOTHO, JIOTUYHO €T0 M3JIaraeT, CTPYKTyPHPOBATI U JCTATU3UPOBAT MH(DOpMAIHIO,
n30erasi MPOCTOro MOBTOPEHUsI MH(OpMAIMK U3 TEKCTa, MH(OpMAIHs MPEICTaBIcHa B TIepepab0TaHHOM
Buzie. CBOOOHO HCIIOIB3YET HE0OX0AUMbIE (POPMYJIBI IIPH PEIICHHUH 3a/1a4;

«xopoutoy (5-6 6ayIOB) - OOyUaroIMiACS TBEPAO 3HAET MaTephaj, TPaMOTHO €ro M3Jiaracrt, He
JIOIYCKAeT CYIIeCTBEHHBIX HETOYHOCTEH B TIpoIlecce PEHICHUs 3a/1a4;

«yooeremeopumenvroy (4 0amra) - oOydJaIONTUICS MMEET 3HAHWS OCHOBHOTO Marepwaja Iio
MOCTABJICHHBIM BOMPOCaM, HO HE YCBOWJI €r0 JACTaJICH, JOITyCKaeT OTEIbHbIC HETOUHOCTH MPH PEIICHUN
3ajad;

«Heyoosiemeopumenvno» (MeHee 3 0aUIOB) — OOydAIONIMICS JOMyCKaeT rpyOble OmHMOKA B
OTBETE Ha IMOCTABJICHHBIC BOIPOCHI U MPH PEIICHAH 33124

Hepequb THIIOBBIX 3aJa4 OJId CaMOCTOSATEIIBHOM pa60TBI C(l)OpMI/IpOBaH B COOTBETCTBHUH C TEMAaTHUKON
IIPaKTUICCKUX 3aHATHH IO TUCITUILINHE «COHpOTI/IBJIeHI/IC MaTepruaioBy.

Ouyenounvie mamepuanvi (munogvie 3aoauu), (konmponupyemvie xomnemenyuu (IIKC-2,
HKC-3):

THUIOBBIE 3AJIAYN

3agaua 1



OmnpenesieHne ONTUMAJIBHOIO CeYeHNs1 0aJIKH NPU U3rude

3amanbl pazMep /, HopMaTUBHBIC HArpy3Kku Fy, My, qq, Ipeaes TeKy4ecTH MaTepraia G, 1

KOO QUIMEHTBI HANEKHOCTH Y s Viys Yig> Yms Yes Vn-

TpeOyercs:

1. ITocTpouTs >mIOpHI MonepeyHon cuiibl Q u n3rudaroniero MomMmeHTa M.

2. U3 pacu€ra mo mpeaenbHBIM COCTOSHHUSAM TOA00paTh MPOKATHBIA JBYTaBp, pa3Mephl
MONIEPEYHOI0 CEUEHUsI B BHJIE Kpyra U MPSAMOYTOJIbHHUKA C 33JaHHBIM COOTHOIIEHHEM CTOPOH
h/b.

3. Ilo MakcuManbHOMY 3HAQYE€HUIO TMOMEPEYHOW CHJIBI ONPEAETUTh KacaTeJIbHbIC
HaIPSDKEHUS Ha HEUTPAJIbHOU OCU U IIPOBEPUTH IIPOYHOCTD.

4. CpaBHUTH BapHaHTHI OAJKH IO PacXoly MaTepuaia U BRIOpaTh HanboJee ONTUMAaIbHOE
CEUeHue.

¥ q2| M 3|
1 -
B il i Il
- | [ ] | L | .
1 F 2 3
Bl ] ;R
[ 1y 0 2va [ 3yw

3agaua 2

Crarnyecku Heonmpeaejaumasi 0ajaKa

JJist 3a1aHHOM CTaTUYECKH HEONPEISIMMON O0aTKy U3 CTAIBHOTO MPOKATHOTO JIBYTaBpa
Tpedyercs:

1. Onpenenutsb cTeneHb CTATUYECKON HEONPEAEIEHHOCTH.

2. PackppITh CTATHUECKYIO HEONPEAEIEHHOCTD C TIOMOIIBIO METOAA CHJL.

3. IMocTpouts >mIOpHI TIONIEpedHOoi cuiibl Q U U3rubaroIero MoMeHTa M.

4. ITomoOpath ceueHne OAJIKU U3 CTAIHLHOTO ABYTABPA.

5. BeraucnuTh Mporudbl Ha TPAHUIIAX U B CEPEAMHAX YUACTKOB.

6. IlocTpouTh KpUBYIO HM30THYTOM OCH OalKM TO pe3yabTaTaM BBIYUCICHUH W B
COOTBETCTBHH C 3IIOPOH N3rHOaOIIX MOMEHTOB.

Mopyns ynpyroctu marepuana E = 200 I'Tla. 3aganHble 3Ha4eHUS HArpy30K SBISIOTCS
PACYETHBIMH.

3amaua 3

Kocoii n3rud 6aaxku

3amana Oanka, W3TOTOBJIEHHAs M3 JBYX CTalbHBIX IIBEUVIEPOB C  PacUETHHIM
conpotuiieHneM mMarepuana R. [loctpouts samropsl U3rubaronx MOMEHTOB B TOPU30HTAIBLHON
U BEPTUKAJIBbHOM IUIOCKOCTAX; YCTAaHOBUTH IOJIOXKEHHE Haubojiee OMacHOr0 CEYeHHs, HaWTu
HEUTPaJIbHYIO JIMHUIO U IOCTPOUTH SIIOPY HAIIPSHKEHUH, TPOBEPUTH IPOYHOCTH 10 MPENEIbHBIM
COCTOSIHUSIM.
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3amaua 5

BHeneHTpeHHOE C:KaTHe KOPOTKOTO CTeP KHSA

KopoTkuii 6eToHHBII CTONO, MONepedHoe ceueHne KOTOpOro 3a1aHo, ckumaercs cuiioi F,
NpUII0KeHHOM B oiHOM 13 Touek B, C, D, E.

Tpebyercs:

1. Beruvcnuts HanOoJbIINE PACTATHBAIOIIME U CKUMAIOIIME HANPSKEHHs B IONEPEYHOM
CEYCHMH, BBIPA3UB UX YEPE3 BEIIMYUHY CKUMAOLIEH crilbl F.

2. U3 ycnoBus mpoyHOCTH Opyca HaWTH Jomyckaemyro Harpy3ky [F] mpum 3amaHHBIX
pacu€THBIX CONPOTHUBIECHHUAX OeTOHA Ha pacTshkeHHe R, u cxxatue R..

3. IlocTpouTsb >MIOPY HOPMAIBHBIX HAIIPSKEHHIA.

4. IlocTpouTH SIAPO CEUECHMUSL.

30

200 14

3amaua 6

Pacuér cToliKM HA YCTOMYMBOCTD 110 J0MYCKAeMbIM HANIPSKEHUSAM

CranpHast croiika (puc. 1) MMeeT B TJABHBIX IUIOCKOCTSX ZX W Zy pa3HbIE YCIOBUSA
3aKperuIeHUs] KOHIOB (puc. 2) U (GopMy IMONEPEUHOr0 CEUeHHUs, M300paKEHHYIO Ha puc. 3.
Mopyne ynpyroctu matepuana E = 200 I'Tla. Onpenenuts u3 pacu€ra Ha YCTONYHMBOCTb,
UCTIONB3YS KO3(PPUIMEHT CHM)KEHHUS OCHOBHOTO JIOMYCKaeMOT'0 HAMNpPSIKEHU(, JO0IMycKaemoe
3HaueHue cuiibl [F]; BerumciuTh k03¢ HUIMEHT 3amaca Mo yCTOMYHUBOCTH.
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Kpumepuu chopmuposanua ouenox no KOHmpoaLHvIM MOYKAM (KOHMPOLHBIE PAdONILY)

(6 OammoB) - craBUTCA 3a pabOTy, BHINOIHCHHYIO ITOJHOCTHIO O€3 OIMMOOK ¥ HEIO0YETOB;
00yJaroIUiicss JEMOHCTPUPYET 3HAHUE TEOPSTUYECKOTO0 M IMPAKTUYESCKOr0 MaTephaia 10 TeMe Ipak-
THaeckor pabotsl, pemeHo 100% 3amay;

(5 6amnoB) — craBuTcs 3a paboTy, BHINOJHEHHYIO TOJHOCTBIO, HO MIPU HAaJW4YMU B HEH He Ooiee
OJTHOM HEerpyOol OIMMOKHM W OJHOTO HemoueTa, He Oojiee Tpex HemoueToB. OOyUarommiicss JeMOHCTPHPYET
3HAHHE TEOPETUYECKOTO0 W TPAKTUUECKOTO0 MaTepuajia IO TeMe IPaKTHYeCKOH paboThl, JOIMycKas
HE3HAYMTENbHBIE HETOUHOCTH IIPU pelIeHnH 3aad, pemeno 70% 3angay;

(4 6amna) — craBuTcs 3a paboTy, ecau OakanaBp MPaBUILHO BHITOJHHUI HE MeHee 2/3 Bcel paboTh
WM JIOMYyCTHI He Ooree OomHOM TpyOoi OmMMOKM M NIBYX HEIOYeTOB, He Ooyiee OAHON TpyOOH W OIHOM
HerpyOoii ommOKu, He 6oiee TpeX HErpyObIX OIMMOOK, OMHON HerpyOoi. OOyJaromuiics 3aTpyaHIETCS C
MIPaBUIIHOM OIIEHKOM MpeII0KEHHOM 3a7a4ut, TaeT HEMOIHbIN OTBET, pemeHo 55% 3anad;

(menee 3 OayuoB) — craBUTCS 3a PabOTy, €CIM YKCIO OMIMOOK M HEJOYETOB MPEBBICHIO HOPMY IS
OLECHKH 3 WM TPAaBWIBHO BBHINONHEHO MeHee 2/3 Bcelr pabotTel. OOydarommiics JaeT HEBEPHYIO OLICHKY
cuTyanu, perreHo mexee 50 % 3aqad.

5.2.2. Tunossble TecTOBbIE 3aJaHUs (KOHTPOJIHPYeMble KOMIIETCHIIUH
(ITKC-2, IIKC-3):
IlonHBIH MepedyeHb TeCTOBBIX 3aaHuii mpencraBjaeH B JOUC —
http://open.kbsu.ru/moodle/question/edit.php?courseid=3930)

Tecm — cuctema CTaHIAPTU3UPOBAHHBIX 33JaHUM, MTO3BOJIAIONIAS ABTOMATH3UPOBATH MPOLEAYPY
U3MEpEHNS YPOBHS 3HAHUH U YMEHUH CTylIeHTa.

4 cemecTp
PEUTHHI OBASI KOHTPOJIbHASI TOYKA Ne 1

1:

S: OTMeThTe NpaBUIIBHBIA OTBET

JubdepeHnnanbHoe ypaBHEHHUE U30THYTOM OCH OaJIKK UMEET BHI
d’v M
M 5 T
dz= EI
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w1
dv_Q
dz> GA
d?v
M
dz? Y

S: OTMeThTe NpaBUIIBHBIA OTBET

HuddepenunanbHoe ypaBHEHNE U30THYTON OCH OalIKi KUMEET BUJ

q

BEEEEEN
0 j . - Z
dz? EJq
dv_ 1z
dz> EJ 2
d’v 1

0 —=—q(l-z
dz? EJq( )
d>v 1

0 —=—q(z-1
dz> EJq( )

I:
S: OT™MeThTe NpaBUIIBHBIA OTBET

[Tpou3BoIBHBIE TOCTOSTHHBIE MHTETPUPOBaHUS AU(PHEpEeHIINATBLHOTO YPaBHEHUS
U30THYTOM OCcH OajKy MOTYT OBITh HalJIEHbI U3 TPAHUYHBIX YCIOBUN
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PEUTHHI OBASI KOHTPOJBHAS TOUKA Ne2

S: OTMeThTe NpaBUIIBHBIA OTBET

CreneHb cTaTHIECKON HEONPENEIMMOCTH PaBHA

1

02

M 3

L4
205. 3aoanue {{ 245 }} 9-3
OTMeThTe IPaBUIbHBIA OTBET
CreneHb CTaTHUECKON HEONPEIEIMMOCTH TUIOCKON CTEPXHEBOM CUCTEMBI BBIYHCIISIETCS 10 opMyIie

L] S=3m-k

M S=3xk-m

[ S=6k-m

L] S=2k-m
I:

S: OTMeThTe NpaBUIIBHBIA OTBET



CreneHb cTaTHYECKON HEONPEAEIMMOCTH PaBHA

01
L2
03
4
0s
M 6
07

1:

S: OTMeThTe NpaBUIIBHBIA OTBET

PEATHUHIOBASI KOHTPOJIbHASI TOUKA Ne 3

I'u6kocTh naHHOro cTepxkHs A =80 MaTepuan CT 5 ¢ mapamMeTpamu 7\,1 =61, 7»2 =91. Kakyto u3 ¢popmyn

CIACAYCT MPUMCHUTD AJId ONPCACICHUSA KPUTHYCCKOTO HAIIPAKCHUSA

¢F

U oy, =0,

M o, =a—bA
n’E

0 Gy, —7

I:
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S: OTMeThTE MPaBIIBLHEIN OTBET

Jomnyckaemast cuiia Juist CKaToro CTepKHs (Tpy30MoabLEMHOCTD) onpeessieTcs mo Gopmye

F
m [F]=—2

ny

F
O [F]=—2®

1’lT

F
0 [Fl=—

nB
I:

S: OTMeThTE MPaBIIBLHEIN OTBET

I[onycrcaeMoe HaIIps’KCHUEC Ha YCTOP’IHPIBOCTB CIKaTOIr0 CTCPIKHA OINPCACTIACTCA (bOpMyHOfI

Cp
0 o, |=
o,
0 [o,]=2
1llB
1 O
] Oy |= n,
- =%«
Ol _cy_—ny
]
o, |=0lo]

Kpumepuu popmupoeanusn oyenok no mecmogvim 3a0aHuam:

6 0amI0B — TMONMy4yaroT OOydYaroIHMecs ¢ TPABIIIBHBIM KOJWYECTBOM OTBETOB HAa TECTOBBIC
Bonpocsl. BeimonueHo ot 95 10 100 % npeanokeHHBIX TECTOBBIX BOIIPOCOB;

5 6annoB — momydaioT oOydaromiuecs C TPaBHIBHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIE
BompocHl — 85-94 % oT 0bmiero o6beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

4 6ajJa — noyyaroT oOyyaromuecs ¢ NPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI
— 75 —84% ot obuero o0beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

3 6anna — moxy4daroT oOydaromrecs ¢ MPaBUIHLHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIE BOTIPOCHI
— 65 —74% ot o0miero o6bemMa 3a/JaHHBIX TECTOBBIX BOIIPOCOB;

2 0aJ1a — moTy4yaroT o0yJaromuecs ¢ NpaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI
— 45 —64% ot o0miero o6bemMa 3a/JaHHBIX TECTOBBIX BOIIPOCOB;

1 6ann — momyyatoT oOydaroniiecs ¢ IPaBUIBLHBIM KOJHYECTBOM OTBETOB HAa TECTOBBIE BOMPOCHI
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—30-44% ot obmiero o6beMa 33JaHHBIX TECTOBBIX BOITPOCOB.

JlaGopaTropHasi padoTra (mpumep)

HcnpiTanne cTalbHOr0 00pa3na Ha pa3pbiB

1. Iesas padoThI

[um—

HUccnenoBath npoiiecc pacTsHikeHUs CTATLHOTO 00pasia JIo ero MOJHOTO pa3phiBa.

2. OmpeneiantTh MEXaHWUYECKUE XAPAKTEPUCTUKW MaTepuaya: Mpeaei MpONOPIHOHAIEHOCTH, MPEeel
TEKY4eCTH, MPeIes MPOYHOCTH.

3. OmpenenuTh XapaKTEPUCTUKU IUIACTHYHOCTH MaTephalia: OTHOCUTEIBHOE OCTATOYHOE CY)KEHUE
MOTIEPEYHOTO CEUEHHSI B MECTe pa3pbiBa B %, OTHOCUTENbHOE yATHUHEHNE B Y0.

4. OrmpenenuTs MOJHYIO U YICIBHYIO padoTy JehopMaIlviy.

5. O3HaKOMHTKCS C SBICHUSIMH, IPOUCXOISAIIIMAMH BO BpEMsI PacTsDKEHUs 00pasiia.

2. JKcnepuMeHTaJIbHOE 000pyI0BaHe

HcnwiTanue npoBoauTcs Ha Maiiiae P —95

CxeMa onbITa

1-ycTpoiicTBO ISl 3aXBaTa HCIBLITRIBAEMOT0 00pasiia, 2-00pa3el] I UCIILITAHUS Ha Pa3phIB -
CTaHIaPTHBIN NWIMHIPHYECKUH 00pa3ell KPYIJIOTro MONePEYHOT0 CEUSHHUS U3 MaJIOYTICPOAUCTON CTAIH C
pacuétHoi mmHo# £ = 10d

3. DKkcnepuMeHTANbLHAS YaCTh

UcnpiTanne MeTaluimdeckux O0Opa3lloB Ha pPACTSDKCHHE TIPOU3BOJAUTCS Ui ONpEseTCHUs
MEXaHUYECKUX XapaKTePUCTUK MaTepuaia. B mporiecce UCIBITaHUS UCCIIEAyeTCs XapakTep Aedopmanun
oOpasnia BIUIOTH JIO paspbiBa. [IpH STOM ONpENENSIOTCS MEXaHWYeCKue U JeopMaroHHbIC
XapaKTePUCTUKM MaTepuaiga: TpeAesl MPONOPIHMOHAIBHOCTH Gy, MPEAeNT TEKY4eCTH G, Mpeel
MPOYHOCTH (BPEMEHHOE COIPOTHBIICHHUE) G, aOCOJIOTHOE ymaanHeHne oOpaszma Al, OTHOCHUTEIHHYIO
JeOpMaITHIO €, OTHOCUTEIIFHOE CY)KEHHE TUIOIIA/IN TIONIEPEYHOr0 CEUCHHUS B IIIEHKE .

Pactspkerme oOpasma ocymectBisiercst mpeccom P — 5. K paboTte ¢ mpeccom momyckaeTcs
KBaTM(UITUPOBAHHBIN Ta00paHT, a CTYJCHTHI 00s3aHBI HAOIOJaTh 3a MPOIIECCOM HCITBITAHUS U CHUMATh
HEOOXOIMMBIE TIOKA3aHUS CO MIKATBI CHIIOU3MEPHUTEIIS.

UcnbiTaTenpHas yCTaHOBKA UMEET IMPHUCIIOCOOJICHUE /Il aBTOMAaTUYEeCKOW 3aIlluCH 3aBUCHUMOCTH
MEXIy PacTATHUBAIONIEH CHIION M yanuHeHneM obpasma. OHO m300paXkaeT 3aBUCUMOCTD pacTshkeHus F -
AL, xoTopasi Ha3pIBaeTCs AMArpaMMON pacTsDkeHus. JlmarpamMma pacTsDKeHHsSl Ui HUCIBITBIBAeMOM
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MaJIOyTJIEPOIUCTON CTAIM MMEET XapakTepHbIe 30HBL. I[lpsmonuHeitnbnii ydactok OA ykaspiBaeT Ha
MIPOMOPIIMOHATBHOCTh MEXAY CHIION M yamuHeHneM. OH Ha3bIBaeTCA 30HOW yNpyrux AedopMaruid, T
crpaBe/yMB 3akoH ['yka. PactsaruBaromiasi Harpy3ka B TOUKe A, KOTOpas CHUMAETCS IO IIKajie
CUJIOU3MEPUTEIIS, HA3bIBAETCS CUJION, COOTBETCTBYIONIEH Mpejeny nponopiimoHanbHocTH Fy,. [lanee Ha
JuarpaMMe ciaeAyeT UCKPUBJICHHBIA yuyacTok AB, He umeromuid onpeneneHHoro Hazpanus. Hauunas ot
TOYKM A U Jajee NpPONOpPLUOHANIbHAS 3aBUCUMOCTh MEXIY CHIOH M YAJIMHEHUEM HapyllaeTcs,
CJIeTOBAaTENHHO, 37€Ch U Jajiee 3aKoH | 'yKka He CcIipaBeInB.

3ona BC Ha3bpiBaeTCs IUIOMAIKONH TeKydecTH. B HelW TPOUCXOIUT pacTshKeHue obpasma 0e3
KaKOTO-TN00 YBEIWMYCHMsI pacTATHBaOmeld cuisl. OTTyna W Ha3BaHHE 30HBI - MaTepHal “Teder’, T.c.
pacTsbKeHHE MPOUCXOAMT MPH MOCTOSHHON cwie. Eif oTBedaet Harpyska F. — cuima, cooTBeTCTBYIOIIAs
npeseny TeKy4eCTH.

Hauunas ot Touku C cTep:keHb MO3BOJISIET Harpy3ke pactu a0 Touku D. Yuactoxk CD Ha3biBaeTcst
30HOH YIPOYHEHHS. 3/1€Ch IPOUCXOIUT HAPYIICHUE KPUCTAITMICCKON PEMIETKH METaIlIa, YTO TIPUBOIUT
K ero ynpouHeHuto. Harpyske B Touke D cooTBeTcTBYyeT MakcumainbHas cuia Fy u ucuepnanue Hecyen
CITOCOOHOCTH CTEpPIKHS, OJHAKO PAa3PYIICHHUS €Ie HET. JTa CHJIa COOTBETCTBYET IMPEICITy MPOYHOCTH
(BpeMEHHOMY CONPOTHUBIICHHIO).

Ha yuactke DE npoucxoauT yMeHbIIIEHUE PACTATUBAIOLIEH CUJIbI U3-32 YMEHBIIICHUS AUaMEeTpa B
Haubosee caaboM ceueHUM cTepkHi. Ha HeM HEBOOPYKEHHBIM TJIa30M MOXHO 3aMETUTh MOCTEIICHHOS
00pa3oBaHHE IIEHKN» -CY>KEHHUS MTOTIEPEYHOTO CEUeHUs CTep KHs. Pa3pbIB 00pasia mpoucxXoauT B TOUKE
E. IIpu paspeiBe Harpy3ka paBHa Fj, — cujla B MOMEHT pa3phIBa.

B npouecce ucnmplTaHus HO ILIKajde CHIOU3MEPUTENS] CHMMAaeM II0CIEJOBAaTENIbHO 3HAYCHHUS
Harpy3ok Fp,, F;, F,, F, n 3anuceiBaem nx B Tabnuily pe3ynabTaTtoB ucneiTanuid. ITocne paspeiBa oOpasia

3aMepsieM MITAaHTeHIUPKYJIEeM IJINHY CTepPXKHS fl U muametp mmedku dy,. Pesymbrarhl 3amuceiBacM B

Ta6n1/1uy HCIIbBITAHHUA.

F g —
F. 1 i B =
E
Fr ——% Gr{—
Fau[fa" G| Ga
F, 6y
o) AE £

Auazpammel pacmsaiceHun
F - Al (nnarpamma Harpyxenus oopasua),

o — & (auarpamMma aeOpMHUPOBaHUS MaTepHalia)

4. O6pab6oTKa pe3yabTAaTOB UCHBITAHU

}j:“ (MITa),

MexaHu4eckue XapPaAKTCPUCTUKU OIPLCACTIACM 110 (bopMynaM Gnu =

18



E F
c,=— (MHa), c,=—" (MHa). VYCcoBHOE W HCTHHHOE HANpPsDKEHHS HAXOOUM 10
A A

2
dopmynam o, :% (MHa), c,= j‘* (MHa), rne A, = nj"l — IUIOmAab IIONEPEYHOTO

B Jilg
ot

cedeHus 00pasia B MeCTe pa3pylIcHHsI.

Janee onpenenseM aeopMaMOHHBIE XapaKTEPUCTUKU 00pa3sia. AOCOMOTHAS U OTHOCUTEIbHAS
Al
nedopmauu  pasasr Al =/ 1~ { (cm), € 27 100%. OTHOCHUTENFHOE CYXKEHHE IUIOLIAAU

A-A

HIOTIEPEYHOT0 CEUCHHUS B MECTE Pa3pyIICHHS ONpeesseM o hopMyie | = T‘HIOO %.

DHepreTHYecKre XapakTePUCTUKU BBIYHUCIIIEM 110 PopMyIiam:

pabota, 3aTpadeHHast Ha paspbiB oOpasua A=nF, A/ (kr cM), yaenbHas paGota a=A/V(Kr cm/cm’),
rae N =0,85 - k03bduIHCHT MOTHOTHI AUATPAMMBI [Tt MATKO#H ctanu; V = Al — 00bEM CTEpXKHSI.

AKypHaJa 114 J1a00opaTOpPHOIi padoThI
HcnbiTaHUEe CTAJIBLHOTO 00pa3ia Ha pa3pbiB

ean padoTsl:
1.MccnenoBaTh MPOLECC PaCTSHKEHUS CTATLHOTO 00pasiia /10 €ro MOJHOTO Pa3phiBa.
2.0npenenuTh MEXaHWYECKHE XapaKTepUCTUKW MaTepuana: Mpejesl MPONOPIMOHANBHOCTH, Mpeer
TEKy4YeCTH, IpeJiell IPOYHOCTH.
3.0mpenenuth XapaKTEPUCTUKHA TUTACTUYHOCTH MaTepuaja: OTHOCHUTEIIEHOE OCTaTOYHOE CY)XKCHHUC
MIOTIEPEYHOTO CEYEHHsI B MECTe pa3pbiBa B %, OTHOCUTENbHOE yaiauHeHne B %. OnpenaenuTs MOTHYIO U

yAENbHYIO paboTy medopMarum.

4.0O3HaKOMHTBCS C SABJICHUSMU, IIPOUCXOAAIINMHU BO BPpEMA PACTAKCHUA o6pa3ua.

HUcnbiTanue npoBoauTcs Ha MamuHe P —5.
DCKN3 ¥ TEOMETPUICCKHE XapaKTEPHUCTHKH 00pasma

o ompbiTa ITocne ombiTa
;a‘de A Qdk
F i F > <
- o -

[

I

HAuamemp

HAuamemp

JnuHaa

JnmuHaa

IInomians ceyeHus

IInomtans ceueHus

O0BéM

O0BéM

Pe3ynbTathl UCMbITAHMA M MX 06paboTKa

1.Harpy31<a, COOTBCTCTBYIOIAsA NPCACITY MPOIMOPIHNOHAJTIbHOCTH

2 Ilpenen mponopIuOHATEHOCTH

3.Harpyska, cOOTBETCTByIOIIAs IPEENTy TEKYIeCTH

4.Ilpenen TeKydecTa

5.Harpy31<a, COOTBCTCTBYIOIAs MPCACITY MPOYHOCTHU

19




6.[1penen npoyHocTu

7.Harpy3ka B MOMEHT pa3pbIBa

8.YclI0BHOE M NCTUHHOE HANPSHKEHHS] B MOMEHT pa3pbIBa

9.A0CONMIOTHOE YVINTMHEHUE TIOCIIC Pa3phiBa

10.0OTHOCUTENBHOE OCTATOYHOE YJUIMHEHHUE MOCJIE pa3phiBa

11.0THOCUTEIEHOE CYZKCHUC IIJIomaaun MorncpeYHOro CCUCHUA

12.Pabora, 3aTpadeHHasi Ha pa3pblB 00pa3ua

13.Y nenbHast paboTa, 3aTpadeHHAas Ha pa3phiB

Jduarpammbl (cwia — yIUIMHEHUE, HATIPSDKEHUE - JiehopMaItus )

F, o, &,
Toukn H Al MM MITa 103

AL £

Teopeanecmle BBIYHCJICHUSA

KoHTpoJsbHBIE BONPOCHI

1. HapucyiiTe nnarpaMmy pacTsDKCHHS U ITOSCHATE HA HEW BCe cTamuu AehOPMUPOBAHUS.
2. Kaxkwue nedopmanmu Ha3bIBAIOTCS YIPYTUMHU?

Jara IToanucsr mnpenoaaBarteist

B memoouueckux pazpabomxax x 1abopamopHviM pabomam npueeoeHvl yeab U NpocpamMma
pabomul, OCHOBHbIE MeMOOUUecKUe YKA3aHUs K UX BbINOJHEHUIO, COOepiCanue omuéma, KOHMpObHble
B0NPOCHL U CHUCOK PEKOMEHOYEMOU TUMepamypbi.

[Ipome:kyTouHas aTTecTanus (3K3aMeH B 3 ceMecTpe)

Bomnpocel Kk 3xk3aMeny

I. Onpenenenue nepeMeIeHU B CTAaTUYECKH
OTIPEICIMMBIX CTEPKHEBBIX CUCTEMaX

20




1. AnddepenunanbHoe ypaBHEHNE U30THYTON OCH OalIKu, OTpeiesieHHue
MepEMEIICHU I
2. DHEPreTUYECKU METOJI ONIPEAEITIEHUS TEPEMEIICHUI
3. Cnoco6 Bepemaruna
4. ®opmyna Cumriicona
5. TeopeMbl 0 B3aMMHOCTH pabOT U MepeMeIeHU N
II. CTtaTnueckn HEONPEAEIUMBIE TUIOCKUE CTEPKHEBBIE CUCTEMBI
1.KunemaTnueckuii aHaIu3 MIOCKUX CTEPKHEBBIX CHCTEM
2. AHanu3 cTaTH4ECKON HEONPEAEIEHHOCTH
3.Meton cui
III. CnoxxHoe conpoTUBIICHUE
1.06mume noHsTUA
2.Kocotii n3ru6
3. BHenleHTpeHHOE pacTshKeHHe (CKaTue) MpSIMOro CTEPIKHS
VI. YCTOMYMBOCTD CHKATBIX CTEPHKHEU
1.OcHoBHBIE TTOHATHSA. 3a/1auya Dusepa
2.3aBUCUMOCTb KPUTHYECKOW CHJIBI OT YCJIOBUI 3aKPEIUICHUS CTEPKHS
3.IloTeps yCTOMYMBOCTHU MPY HANIPSIKEHUSAX, PEBBIIIAIOIIUX TPEIeIT
MPONOPLUHOHAIBHOCTH
4. PacdeT cxaThIX CTEP>KHEN HAa YCTOMYUBOCTD
VII. [lnHaMHu4YeCcKHe U EPUOJUYECKUE HATPY3KU

1. Ilpocreiimme TMHAMUYECKUE 3a1a41
2. Pacuértsl Ha yap
3.1Ipo4HOCTH MpU NEPUOANYECKU NU3MEHSIOIIUXCS HATPSKEHUSAX

3.1.IlonsiTHE 00 YCTANIOCTH MaTepHAJIOB

3.2.0CHOBHBIEC XapaKTEPUCTUKH IIUKJIA U MPEJET BHIHOCIUBOCTU

3.3.BinsiHue KOHLIEHTpaluy HaNpsyKEHUI

Ha yCTaJOCTHYIO IPOYHOCTH

3.4. MacmtaGHbIi a3 ekt

3.5. Bausinue kauectBa 00pabOTKM MOBEPXHOCTH

3.6. KoaddunueHt 3anaca ycTaaioCTHON IPOYHOCTH U €r0 OIpeieTICHUue

Kpumepuu popmuposanusn ouenok no npomesxcymounoi ammecmayuu:

«omauynoy (26-30 6anaoB) — MOIy4aloT 00ydYaIOLINecs,, KOTOpble CBOOOAHO OPHEHTHPYIOTCS B
MaTepHuayie u oTBedaroT 0e3 3arpyaHeHuii. OOydJaromuiics crmocoOeH K BEITIOTHECHUIO CIIOKHBIX 3aIaHuUM,
MMOCTAaHOBKE IIeJIeH W BBIOOpE IMyTel mX peanu3anuy. PaboTa BBIMOIHEHA TOTHOCTBIO O€3 OIMMOOK,
cnenano 100% 3amanwii;

«xopowo» (21-25 0amioB) — MOMy4YArOT OOYYAOIIUECS, KOTOPBIE OTHOCUTEIHHO MOJHO
OPUEHTHPYIOTCS B MaTepuayie, OTBEUAlOT 03 3aTpyJHCHHH, JOMyCKAIOT HE3HAYUTEIBHOE KOJIMYECTBO
ommOoK. O0yJaronuiicss CiocoOeH K BBHITIOTHEHHUIO CIOXKHBIX 3amaHuii. PaboTa BBIMOIHEHA MOTHOCTHIO,
HO UMeIOTCs He OoJiee OonHOW HerpyOoil OomMOKM W OJHOro Hegoyera, He Oojee TpeX HEIOYETOB.
JomyckaioTcsi He3HaUYNTeNbHBIE HETOYHOCTH TPH BBHITTOTHEHUH 3ajaHui, caenano 70%;

«yooenemeopumensvho» (16-20 6amioB) — NoMydaroT 00yyaromuecs, y KOTOPBIX HEIOCTATOYHO
BBICOK YPOBEHb BIQJICHHS MaTepHasoM. B mporecce oTBeTa Ha dK3aMEHE JOMYCKAIOTCS OIMINOKH H
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3aTPyaHCHHS TIPU M3JI0KEHUHM MaTepuaia. OOyJaroIIuiicss MPaBHIbLHO BBITOJHHII HE MeHee 2/3 Bcei
paboTHI MK JOIMYCTHI He OoJiee OAHOM rpy0oii OMMOKKM U ABYX HEIOYETOB, HE 0ojiee OIHOM rpy0oit u
OIHOW HerpyOoil ommOku, He Ooyiee Tpex HerpyObIXx OWmHMOOK, OAHOW HerpyOoil. OOywarommiics
3aTpyaHSAETCS C IPAaBUIBLHON OLIEHKOM MPEAI0KEHHOTO 3aaHNs, JaeT HeTIOIHbII OTBET, caenaHo 55%;

«Heyooeemeopumenvno» (0—15 0amioB) — moiydaroT 0OydYaromIuecs, KOTOPHIC IOMYCKAloT
3HAYHUTENbHBIC OMMOKH. OOyJaromuiicss UMeeT JINIIb HaYallbHYIO CTENIeHb OPHEHTAIMN B Marepuaie. B
pabdoTe 9rcio ONMOOK U HETOYSTOB MPEBBICHIIO HOPMY JIJISl OLCHKH 3 HJTH MPAaBUIBHO BBITTOJHEHO MEHEE
2/3 Bceit paboThl. OOy4aIOMIUICS TaeT HEBEPHYIO OIIEHKY CUTYAIINH, BHIIOJTHEHO MeHee 50% 3ananuii.

6. MeToan4yeckne MaTepraJbl, onpeaesiionye NpoueAypbl ONeHUBAHUSI 3HAHUH, YMEHHI,
HABBIKOB U OIIBITA AeSITEJILHOCTH

MaxkcumanbHas cymma (100 GannoB), HaOupaeMasi CTyIE€HTOM [0 JUCLHUIUIMHE BKIIIOYAET JABE
COCTaBJISIOIINE:

— nepeas cocmaenaowas — OLEHKA PeryJIipHOCTH, CBOEBPEMEHHOCTH M Ka4eCTBa BBIIOJIHEHUS
CTYIICHTOM y4eOHOH paboThl MO M3YYECHHUIO NUCHHUIUIMHBI B TCUCHHE NEPHOAA W3YyUYCHUS TUCIUIUINHBI
(cemecTpa, WM HECKOJBKHX ceMecTpoB) (cymma — He Oonee 70 GamnoB). bambl, Xxapakrepusyromue
yCIeBaeMOCTh CTYyJEeHTa 10 AWCIMIUIMHE, HAaOWpaloTcs MM B TEYEHHE BCEro Imepuoga oOydeHus 3a
U3Y4EHHE OT/CJIFHBIX TEM U BBITIOJIHEHUE OTACTBHBIX BHIOB padoT.

— emopas cocmasnAiowjas — OLEHKAa 3HAaHUM CTylIeHTa IO pe3ynabTaTaM IIPOMEKYTOYHON
atrectauuu (He 6oinee 30 —OamoB).

OOmmii 6amn TeKylero U pyOoeKHOTO KOHTPOJS CKIaIbIBaeTCs W3 CIEAYIOIIMX COCTaBIISIFOLINX
(Tabm. 7):
Ta6uauna 7. Pacnipenenenne 0auioB TEKYIIEro 1 pyoeXHOro KOHTPOJIS

Cymma 6annos
Mo Buo konmpona 006,
u an
n/n P " 1-a mouka | 2-a mouka | 3-a1 mouka
cymma
1 Ilocewenue 3anamuii 10 3 3 4
2 Texywuii KOHMPOb: 24 8 8 8
2.1 | PIP 9 3 3 3
2.2 | Koumponvnas paboma 9 3 3 3
2.3 | JlabopamopHnuie pabomul 6 2 2 2
3 Pybescnolii KoHmpo.ip 36 12 12 12
3.1 | Tecmuposanue 18 6 6 6
3.2 | Koanoksuym 18 6 6 6
Hmozo cymma mek eou
4 Y 70 23 23 24
PY0OerscH020 KOHmpona
Ilepsblii 3Tan (6230Bb1iT)ypOBEHB) — OLIEHKA HE MEHee HE MEHee HE MCHEE HE MCHEE
«YJAOBJICTBOPHTEIbHO» 36 GamioB 12 GasoB 12 GannoB 12 GanoB
Bropoii 3Tan (IpoABUHYTHIii)yPOBEHb) — MeHee MeHee MeHee MeHee
OIIEHKA «XOPOLIO0» 70 (51-69) 23 banioB 23 bayuioB 24 b6aioB
Tperuii 3Tan (BbICOKHI YPOBEHB) - OLEHKA HE MEHee HE MEHee HE MCHEE HE MCHEE
«OTIIMYHO» 70 6amnoB 23 GamnoB 23 GamnoB 24 6amnoB
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Tab6anna 8. Pe3ynbrarsl ocBoeHMs y4eOHOM TUCHUIUIMHBI, TOAJIEXKAIUE TIPOBEPKE

Kon u
Koa u HanMeHOBaHMe HHIMKATOPA
HaMeHOBaHUe OueHo4YHbIE CpeCcTBA
AOCTHKEHUS] KOMIIeTeHI[UH
KOMIEeTeHIHH
IIKC-2.  Cnocoben | IIKC-2.1. CnocobGen nondupats ncxoquyro | Bompocs! k
BHIIONHATE  paGOTHl | HHPOPMALNIO UL IPOCKTUPOBAHNUS 31aHus | KOJUIOKBHYMaMm 1. 5.2.1;
o  apxurexTypHO- | (COOpYXKCHHS) TIPOMBIILIEHHOTO u | 3a1a4u K KOHTPOJILHBIM
CTPOHTENLHOMY rpa’kJaHCKOr0 Ha3HAYEHUs MHUCHMEHHBIM PaboTam
n. 5.2.2;
MPOEKTHPOBAHHIO [IKC-2.8. Cnocoben opopMIIATh Bon OC’B Ao -
- 41 | TCKCTOBYIO U TPAhUUYECKYIO 4aCTU MPOCKTa P p
A POCKTHPOBOYHBIX
. 3MaHUs (COOPYXKEHHsI) MPOMBIIIICHHOTO H
COOPYKEHUU pabor m 5.2.3;
IPaKIaHCKOTO Ha3HAYCHHS
MPOMBIIIICHHOTO U BOIIPOCHI K
TP IAHCKOTO IPOMEKYTOUYHBIM
Ha3HAYCHUS aTTeCTAlMAM
n. 5.2.5,5.2.6.
IIKC-3. Cnocoben | IIKC-3.3. Cnocoben ocyuiecTBisTh coop | Bompocs! k
NPOBOJIMTH pacyeTHOE | HAIPY30K M BO3JACHUCTBMH Ha 3J4aHue | KOJJIOKBUYMaM II. 5.2.1;
060CHOBAHME u | (coopyxenue) TIIPOMBIIILIEHHOTO u | 331124 K KOHTPOJIbHBIM
KOHCTPYHPOBAHHE rpa’kJaHCKOr0 Ha3HAYEHUs MHUCHMEHHBIM PaboTaM
n. 5.2.2;
CTPOUTEIBHBIX IIKC-3.4. CnocobeHn BbpIOMpaTb METOIUKU BOHpOC’BI pacuéTHO-
= + | pacu€THOrO  OOOCHOBAaHUS  MPOEKTHOTO
KOHCTpYKUWii 3anmit | P P IPOEKTUPOBOYHBIX
u coopyxennii | PCLICHIA KOHCTpyKIMH SAAHRHA pabot 1 5.2.3;
KCHHUS POMBIIIJICHHOT u
MPOMBIIIICHHOTO U (coopyaxenus) po CHHOTO BOIIPOCHI K
IPaKIAHCKOTO Ha3HAYCHHSI
TPaKIaHCKOTO P IPOMEKYTOUHBIM
Ha3HAYCHUS aTTeCTalMAM
n. 5.2.5,5.2.6.
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7.Y4eOHO-MeToau4YecKoe o0ecneueHue T CIUIINHbI

7.1. OcHoBHas1 JUTEpaTYpa

1.Anexcanapos A.B., I[Toranos B.J1., epxaBun b.I1. ConpoTusnenune marepuanon. M.:
Bricmras mxoia, 2001. -560 c.

2. ConpoTuBII€HHE MaTepUaIoB [ DIEeKTpOoHHBIN pecypc] : Yueb. moc. / I'opmkoB A.T.,
Tpomun B.H. Manammnun B.W. - 2-e u3g., ucnpasin. - M. : ®UIMATIIUT, 2008. Pexum
nocrtyna: http:// www.studentlibrary.ru/book/ISBN9785922101813.html

3. ComporuBienue marepuaioB [DnekTpoHHbIH pecypc] / Mexenxuit I'. . - M. :
JamkoB u K, 2013. Pexum JOCTyma:
http://www.studentlibrary.ru/book/ISBN9785394019722.html

4. ConpoTtuBlieHHE MaTepuaioB [DnekTpoHHblid pecypc] / OpnoBa A.H. - M. : [Ipomereid,
2011. Pexwum noctyna: http://www.studentlibrary.ru/book/ISBN9785426300675.htm.

5. orenoBa M.M., KynsTepbaes X.I1., baparynora JI.A. ConpoTuBieHue MaTeprasios.
YyebHoe mocobue MO BBIMOIHEHUIO PACYETHO-NPOCKTUPOBOYHBIX paldOT [Jisi HAaNpaBlCHUS
noarotoBku 07.03.01 Apxurektypa. Kabapauao-bankapckuii rocy1apcTBEeHHBI YHUBEPCHUTET.
Hanpuuk, 2020.

7.2. lonoJTHUTEILHAS JIUTEPATypa

1. Anapee B.U., Ilaymkun A.I'., JleontheB A.H. TexHuueckas Mexanuka. M.:
W3marensctBo ACB. 2012. -251 c.

2. Bapnmansu I'.C., Augpees B.M., AtapoB H.M., I'opmkoB A.A. ComnpoTuBiieHHE
MaTepHajioB C OCHOBAMHU TEOPHUHU YIPYTOCTH U TuacTuyHocTH. M.: Mudpa-M, 2010.

3. Atapo H.M. ConpoTuBlieHHE MaTeprajIoB B IpuMepax u 3agadax, M.:Madpa-M,
2010.

4. ®eonocheB B.M. ConpoTtupienue marepuaion. M., 1986.

5. ConpotuBieHne MaTepuasioB. YuyeOHoe mocobue. 4.1-3 / ArtapoB H.M., Bapnausu
I'.C., 'opmikoB A.A., Jleontse A.H.. — M., MI"CV.20009.

7.3. [lepeyeHb MeTOAMYECKUX YKAZAHUM

1.Kynerep6ae X.II. CompoTuBieHne MarepuaioB. 3ajauyd Ijs JOMAIIHUX 3aJaHUM,
npumepsl pemennii. Kabapanno-bankapckuii rocynap. yausepeurter. Hanpuuk. 2015. 164 c.

2. Kynprepbaes X.II., fA3pieB b.M., JlurBunos C.B. ComnpoTuBiieHHE MaTepuaioB U
TEeXHHUYECKas MexaHuka. YuebHoe nocodue; noxa pen. Kynsrepbaesa X.I1.. JloHck. roc. Tex. yH-
1. —PocroB v//1. 2017. 149 c.

3. Kynerepbaes X.I1., xankymaeB A.S., xankynaeBa M.A. DIeKTpOHHBIN y4eOHUK
«BBenenue B Marna0». CBUIETENBCTBO O FOCYAAPCTBEHHOM perucTpanuu nporpaMmmsl ais 9BM
No2013661492. Jlata rocynapcTBeHHOM peructpanuu B Peectpe 09.12.13

4. Kynprepbae X.II., AnokoBa M.X. Conporusienue marepuanon. Kypcosas pabota.
[TpoyHocTh, KECTKOCTh W YCTOMYMBOCTH CTEPKHEH M CTEP)KHEBBIX CHCTEM. OJIEKTPOHHAas
Bepcus. Kabapnuno-bankapckuii rocynap. ynusepcurer. Hanpuuk. 2016. 73 c.

7.4. llepuoauyeckue u3IaHus

1.ITpukiiagHas MaTeMaTUKU U MeXaHuKa. Poccuiickas akagemMus HayK.

2. Bectouk MI'Y. Maremaruka, MEXaHUKa.

3. Mexanuka tBeporo tena. U3Bectus Poccuiickoil akageMun Hayk.

4. V3BecTust BBICIINX y4eOHBIX 3aBeacHU. CeBepo-KaBKa3ckuil peruoH. Cepust
«EcTecTBeHHBIE HAYKHY.

5. N3Bectus Boicux yueOHBIX 3aBeaeHuil. CeBepo-KaBkasckuii pernon. Cepust
«TexHuyeckue HayKm».

6. M3BecTus BhICIIUX Y4eOHBIX 3aBeleHUN. «CTPOUTETHCTBOY.

7. Becthuk MI'TY umenn H.O. baymana. "EctecTBeHHbIE HAYKWY.
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4.

8. CtpoutenbHast MEXaHUKa U pacuér coopyxeHuil. ['occtpoit PO

71.5. UuTepHeT-pecypchbl
Bubnnorexa KBI'Y: http://lib.kbsu.ru/ElectronicResources/ElectronicCatalog.aspx
CrnpaBouHo-uH(popMalroHHas cucteMa «["apant»: http://www.garant.ru/products/ipo/portal/
CripaBouHO-HH(DOpMAIOHHAS cucremMa «KoHcynpTant TUTIOC): https://cons-
plus.ru/spravochno pravovaya sistema/
DJICKTPOHHBIN KATaJIOT POCCHICKUX auccepratuii: http://www.disserr.ru/index.html

K COBpEMEHHbBIM npodwccuouaﬂbubmt bazam OaHHBIX:
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7.6. MeTonuueckue yKa3aHus K JIEKIUSAM, MIPAKTHYECKUM U J1a00PaTOPHBIM 3aHATHSIM,
BBINOJTHEHUIO PACYETHO-IPOEKTHPOBOYHBIX PadoT

Jlexuuu - Bexymas Gopma oOydeHHs, OHA SBISCTCS METOJMYECKOH M OPraHU3alMOHHOW OCHOBOM
NOCTAaHOBKM  MPENOJaBaHUs JUCHMIUIMHBL. Bce gapyrme  ¢Gopmbel  (MIpakTHYECKHUE — 3aHSATHUS,
caMoCTOsITeTIbHAs pa0doTa CTYACHTA) KaJeHAApHO JTOJDKHBI CIIEAOBATh 3a JIGKIUEH, T.€. OJDKHBI OBITH
NPUBS3aHBl TEMATHUECKH K HUM.

VYueOHast pabora mpemogaBatens JODKHA O0ECIEYMBATH PABHOMEPHOCTh YUeOHOM Harpys3Kd
CTyJICHTa B TCUCHHE Bcero ceMectpa. [1oaToMy 3aaHus Ha BCe PacyETHO—MPOCKTHPOBOYHbIC PAOOTHI H
CIIMCOK JIUTEepaTyphl BBIJAIOTCS B MEpBOH Hezlene yueOHoro roaa. CoaepikaHue MepBhIX JEKIUA U IPYTHX
BUJIOB 3aHSATHUH JOJDKHBI OBITh TAaKUMH, 4YTOOBI CTYICHT MOT HE3aMEUINTEIBHO MPUCTYNUTh K
BBITIOJIHEHHIO TOMAITHUX 3aJaHuil. B Hauane cemecTpa Ha3HAYarOTCSl KOHCYJIBTAIlMU U CPOKH KOHTPOJIS
CaMOCTOSITETbHOM PabOThI CTY/ICHTOB.

KoHcynbranuy npeaHa3HaueHbl UIs OKa3aHUs METOIUYESCKH LeNIecO00pa3HOl MOMOIIH CTyICHTaM B
X CaMOCTOSTENBHOH paboTe. B TO ke BpeMsi OHM SIBISIIOTCS CBOEOOpa3sHOH OOpaTHOH CBS3bIO, C
MOMOIIBI0  KOTOPOW TPENOAaBaTellb BBIACHSIET CTENEHb YCBOCHHSI CTYJCHTAMH MPOrPaMMHOTO
marepruanga. OcoOeHHO OoIbIIOe 3HAYCHHWE KOHCYJIBTUPOBAHWE WIPAcT INPH BBIMOJHECHUN PAaCYETHO—
HPOCKTHPOBOYHBIX PadOT.

B Hauane cemectpa cryneHTaM nepeaaercs Ha OYMaKHBIX U AJIEKTPOHHBIX HOCUTENSX MH(OpMAaIus
O BBIMOJHSAEMBIX JIOMAIIHUX pPa0oTaX, CpPOKaX WX CHA4Yd M 3alllUThl, BONPOCHI K PEUTHHTOBHIM
KOHTPOJIBHBIM MEPOTIPHSATHSM, BOIIPOCH K DK3aMEHY.

B xome yueOHBIX 3aHSATHH M KOHCYJBTAallMi IPENOAaBaTeb IOMOTAeT CTYICHTY NPaBUIBHO W
HanboJiee IMeIecoo0pa3HbIM 00pa30M pacHpEeTUTh BPeMs IS CaMOCTOSTEIHLHOW pabOTHI B TEUCHHE
BCETO CeMecTpa, obpaias 0oco00oe BHUMAaHUE Ha PETySPHYIO CUCTEMAaTHYECKYIO paboTy Haj y4eOHBIM
MaTepuaioM, YKa3blBaeT CTYACHTYy HauOoiee TpynoEMKHE BOMIPOCH, TPEOYIOIUE HaUOOIBIIHX
BpeMeHHbIX 3arpar. CrefyeT mpenocTepedb CTYJCHTa OT NIMPOKO PACHpPOCTPAaHEHHBIX ONIMOOK B
CaMOCTOSITETIbHOM paboTe, KOT/la OH HAKAIUIMBACT YPE3MEPHOE KOJIHMUYECTBO HE3AIMUIIEHHBIX JOMAITHHX
3aIaHWi, IEPEHOCHUT BBITOJHEHHUE U 3aIUTY PadOT Ha KOHEI] CeMeCTpa U T.JI.

[lpu BeIOTHEHHH W OQOPMIICHHM JOMAIIHUX 3aJaHUIl CTYICHT CTAJKHBACTCS C MHOMXECTBOM
BOIPOCOB, KOTOPBIC HE U3JIaraloTCsl WIIK HEJIOCTATOYHO MOSICHSAIOTCS B TEXHHYECKOM YacTH JUCIUTLTUHEI,
y HEro BO3HHUKAIOT TPYJHOCTH H3JIOXKEHUS XOAa PELICHHs 3aJadyd, CIOCOOOB apryMEHTHPOBAHHMS
NPUHAMAEMbIX PELICHUH, CTPYKTYPUPOBaHUS M opOpMIIeHHs 3amucedl u T. 1. [IpernonaBarens A0OIDKEH
0Ka3aTh COOTBETCTBYIOIIYIO ITOMOII B ITPEOIOJICHHN TAKUX 3aTPYTHECHHH.

Crnenyer oOpaTuTh BHHUMaHHE CTyleHTa mpu ohopMIleHHH paboT, YTO B Hayalle KaXIOW 3aJlaun
JIOJDKHBI OBITH TIPHBEICHBI €€ HOMEp, TEKCT YCIIOBUS, pacyéTHasl cXxeMa M TabJHIa UCXOAHBIX JTaHHBIX, a
TakXe, YTO BCE IMOCTEAYIONINe BBIKIAJIKH JOJDKHBI IPEJCTABISATh COOOW CTPONHYIO JIOTHYECKYIO
MOCJIEeIOBATEILHOCTD U COMPOBOXK/IATHCS JIAKOHUYHBIM TIOSICHUTEITBHBIM TEKCTOM.

Kak mpaBmiio, nmpu mpoBepke paboT MperojaBaTeieM OOHApYKHMBAIOTCS OMIMOKK B pacuérax u
4epTekax, KOTOPbIC CTYACHTY HEOOXOAMMO HCIPABIATh. 3aMEUaHHs MpEroJaBaTelis JOJDKHBI OBITh
JIOCTAaTOYHO MOJPOOHBIMH, SICHBIMH JUIS CTyJeHTa. Ecnu 3amMevyaHusi Mellkie ¥ HEMHOTOYHCIICHHBIC, TO
MOYKHO pa3pellTh CTYACHTY YCTPAHUTh X NPSIMO Ha MEPBOHAYAIBHBIX JINCTAX YEPTEKEH U 3aIHCEH.
Ecnu ske OHM MHOTOYMCIICHHBI MJTH TaKOBBI, YTO BBI3BIBAIOT CYLICCTBCHHBIC H3MEHEHHS B IMOCICIYIOIINX
pacuérax W uepTexax, TO MpeIaraeTcsi BEIMOIHUTD PadoTy 3aHOBO.

Kaxnas pabGora mnpuHuMMaeTcs ¢ 3allUTOd M BBICTaBIEHMEM oOLEeHKU. [lpu 3TOM
YUYUTBIBAIOTCS KadyeCTBO BBINOJHEHUS 3a/aHUs, TEXHUUYECKHE 3HAHUA CTYyJEHTa MO TEME, €ro
YMEHHSI U HAaBBIKM PEIICHUS KOHKPETHBIX MPAKTUYECKUX 3a1ad. [Ipu HEyaoBIETBOPUTEIBHOMN
3amuTe paboTa HE 3aCYUTHIBACTCS, CTYACHTY MpEajiaracTcsl MOBTOPHAs 3allluTa WU BBITAETCS
Jpyroe 3aJaHue 1Sl BHITOJHEHUS BHOBBD.

[Ipu mpoxoxaeHnn 1abopaToOpPHOTO MPAKTUKyMa HEOOXOAMMO OOpaTUTh BHIMAaHHE CTY/ACHTA Ha TO,
YTO MEXaHWYECKWE WCIBITAHUS SBISIOTCS HEOTHEMIIEMOM YaCThI0 Kypca TEXHHUYECKOH MEXaHUWKH.
BrimoaeHue 1abopaTOpHEIX paboT ImpecieayeT ABE ICIH:

1) o3HaKoMIIEHHE CTYACHTOB C METOJaMH OIPENEICHNS MEXaHHIECKUX CBOWCTB KOHCTPYKITMOHHBIX

MaTepUasoB;
2) DJKCIEpUMEHTAIbHAS TPOBEpKa THIIOTE3, JIS)KAINUX B OCHOBE TEOPETUYECKHX BBIBOJOB Kypca
TEXHUYECKON MEXaHUKH.
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Ha »tu memm paboT MOKHO 0OpamaThCs BHUMAHHWE CTYACHTOB B Hadale KaXaoro jJabopaTopHOTO
3aHSTHA.

K naGopaTopHbIM 3aHSTHAM [JOIYCKAIOTCS CTYAEHTBHI, MPOIICAIINE HHCTPYKTAX [0 TEXHHUKE
0e3onmacHOCTH, O(OPMHBIINE OTYET MO NPEABIAYIIEMY 3aHATHIO U O3HAKOMHBILHUECS C COACPKAHHEM
paboTt (1o peKOMEHI0BAaHHON JTUTEPATypE).

B nauane 3aHsTHII mpenojaBaTeNh MPOBEPSET TOTOBHOCTh TPYHIBI K BBIMOJIHEHHIO OYEPEIHBIX
pabot. CTyaeHThI, TOTYYMBIIKE TIPU IPOBEPKE TOTOBHOCTH HEYIOBIECTBOPUTEILHBIC OLCHKH, K 3aHATHAM
He JoIycKaroTcs. Bo Bpemsi BBIMONHEHWS pabOThl KaXIBIA CTyNeHT OOsf3aH BECTH 3allCH BCEX
U3MEPECHUN W MOKa3aHui MPHOOPOB B CBOEM XypHae. B skypHaI BHOCSTCS TaKXkKe Pe3yJIbTaThl pacueToB,
KOTOpbIE BMECTE C pe3yIbTaTaMU OTBITOB MPEIbSBISIOTCS MPENOAaBaTeio N0 OKOHYAHIH J1a00paTOpHOi
paboTeL.

CryneHTsl, MPOIYCTUBIINE JIA0OPATOPHBIE 3aHATHS [0 YBAXKUTENBHOW TPUYHMHE, OOSI3aHBI
BBHITIOJTHUTH COOTBETCTBYIOIIME pabOTHI B JCHb IOBTOPHBIX 3aHATHH, Ha3HAYaeMBIX IO 0cOOOMY
pacmucaHHio.

Kaxnas pabGorta mocne mnpoBeneHHUs HEOOXOAWMBIX BBIUMCICHHH W OQOPMIIEHHUS 3allWIIaeTcs
WHANBHTyaTbHO. PaboTa cuntaercs 3aBepuieHHOH, €CIi OHa 3a4TeHa MperogaBaTesieM.

He paspemaercs HakomieHne He3aBEPLUICHHBIX (HE3AIUILEHHBIX) Pa0OT K KOHIY CEMECTpa.

8. Mamepuansno-mexnuueckoe obecneuenue OUCUUNTIUHDL

8.1. TpeGoBaHus K MATEPHATLHO-TEXHHYECKOMY 00eCcredeHH 0

Jna peanuzanuu paboueil mporpaMMbl AUCHUIUIMHBI UMEIOTCSA CIEIUaTbHBIC MMOMEIIEHUS s
NPOBEIEHHS JICKIMOHHBIX M C MPAKTHUYECCKUX 3aHITUH, TPYNIIOBBIX U MHIWBUAYAIbHBIX KOHCYJbTAIHH,
TEKYIIEro KOHTPOJIS U MMPOMEKYTOYHON aTTECTAIlNH, a TAK)KE MMOMEIIEHHS ISl CAMOCTOSATEIBHON paboThI
U TIOMCUIECHUS JUIA XpaHEHUS W MPOo]IIIaKTHIeCKOro oO0cTyXuBaHUS oOopymoBanus. CrienpaabHbIC
MOMEIIEHHUs] YKOMILJICKTOBaHbI CHEHUATM3UPOBAHHON MEOETbl0 M TEeXHHMYECKHMMH CpeAcTBa O0y4eHHs,
CITy’>KaIllUMU JUIs TIpeACTaBIeHNs HHPOpMaK OOJIBIION ay JUTOPUH.

Jia mpoBeneHUs 3aHATHI JIGKIIMOHHOTO THIIA UMEIOTCS JIEMOHCTpAaMOHHOE 000pyHOBaHHUE U
ydeOHO-HarsiiHble ocoOust. 1lo mucrumimmnHe WMEroTCs MPEe3eHTAIlH 10 OTHENBHBIM TeMaM Kypca,
MO3BOJIAIONINE Hanbosee Y3PPEKTUBHO OCBOUTH IPEACTaBICHHbIN yueOHBIN MaTepuall.

[Ipu npoBeicHUM 3aHATHIH JIEKIIMOHHOI0/ CEMHHAPCKOTO THIIA 3aHATHH UCIIOIb3YFOTCS:

JUUEHIUOHHOE NPOZPAMMHOE 0Decneyenue:

— AwnTHBUpYCcHOE mporpamMHoe obecnieueHne Kaspersky Endpoint Security CrangapTHbli
Russian Edition;

— Autodesk AutoCAD 2019,

— JIMPA ACADEMIC set,

— SCAD Office.

€60000H0 pacnpocmpanaemole NPOZPAMMbL:

— Academic MarthCAD License - MmareMaTH4eCKOe IIpOrpaMMHOE 00eCIieueHue, KOTOpoe
MO3BOJISIET  BBHINOJNHATH, AHAIM3MPOBATH BAXXKHEHIINE WHXKEHEPHbIE pacdeThl W
0OMEHHBATHCS UMH;

—  WinZip mns Windows - mporpamm Ajisl CKaTusi 1 pacliakoBKH (ailyios;

— Adobe Reader ans Windows — nporpamma anst utenusi PDF ¢aitnos;

— Far Manager - KoHCOMBHBIH (aiiioBBIil MEHEDKEP IS ONEPALlHOHHBIX CHCTEM CEMEHCTBa
Microsoft Windows.

I[Ipu ocymecTBieHnH O00pa30BaTENILHOTO TpoOIlecca CTYACHTAMH W IperojaBareieM
UCTIONB3YIOTCS  CIIeAyIole HH(PpOpPMAMOHHO crhpaBouHbie cucTteMbl: OBC «A#lludpoyke», OBC
«Koncynwrant crynaentay, CIIC «KoncynpTanT mitocy, CIIC «"apanT».

8.2 OcoOeHHOCTH peanu3anMU JMCHUIUVIMHBI I MHBAJMIOB M JIMI € OrpaHUYeHHbIMHU
BO3MOYKHOCTSIMH 310POBBSI

JI1st CTyIEeHTOB ¢ OTPaHUYCHHBIMYU BO3MOYKHOCTSIMU 3/I0POBBS CO3/IaHbI CIICITUAILHBIC YCIIOBYSI IS
monmydeHus: oOpa3oBaHus. B 1emax JAOCTYIMTHOCTH TOJMY4YeHHS BBICIIETO0  00pa3oBaHUS 110
00pa3oBaTeIbHBIM MPOrpaMMaM HMHBATUAAMU W JIMIAMU C OTPaHUYCHHBIMA BO3MOXHOCTSMHU 3JI0POBBS
YHUBEPCUTETOM O0CCIICUNBACTCS:

1. AnbTepHaTuBHas BepcHs OQUIATBLHOTO caiita B ceTH «HTepHET» IS CIa00BUISIINX;

2. ]l MHBAJIMIIOB ¢ HAPYIICHUSMH 3pEHUs (CIIa0OBUIAIINE, CICTBIC) - IPUCYTCTBUE ACCUCTEHTA,
OKa3bIBAIONIETO0  OOyYaromeMycss HEOOXOJUMYI0 TOMOIb, JyOJUPOBAaHHE BCIAYX CIPaBOYHON
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UHQOPMAITUK O PACITUCAHUH YYeOHBIX 3aHATHUI;, HATMUYHE CPEICTB JJIS YCHWIICHHUS OCTATOYHOTO 3pPEHUS,
OpaifyIeBCKOW KOMITBIOTEPHON TEXHHWKH, BUIACOYBEIMYHTENEH, NMPOrpaMM HEBH3yaJlbHOTO IOCTyIa K
uHGOPMAIUK, TPOTPAMM-CHHTE3aTOPOB pEYM M JAPYTUX TEXHUYECKHX CPEICTB IpHeMa-Tiepeaadn
y4eOHOU MH(pOpMAIIMH B JOCTYITHBIX (opMax AJIs CTYACHTOB ¢ HAPYIICHUSIMU 3PCHUS;

3.Inss WHBaXMIOB MW JHUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSMH 3[0POBBSI 1O  CIIyXy
(cmabocplmamnie, Tayxue) —3BYKOYCHIMBAIOMIAS amlmapaTypa, MYJIbTHMEIUIHBIE CPElICTBA M APYTHE
TEXHUYECKUE CPE/ICTBA pHUeMa-Tiepeiaunl yaeOHOH HH(POpMAIIHK B JOCTYITHBIX (popMax;
4. JInsi MHBAJIMJIOB U JIMII C OTPaHUYEHHBIMHA BO3MOYKHOCTSIMH 37I0POBbSI, HIMEIOIUX HAPYIIECHHS OITOPHO-
IBUTATEIPHOTO  ammapara, CO3JaHbl  MaTepHajbHO-TEXHHYECKHE  YCIOBUS  OOecIeyMBaroIIne
BO3MOXKHOCTh OCCIPENATCTBEHHOTO JIOCTYIa O0YJAIOIINXCS B YIeOHBIE TTOMEIICHUS, OOBEKTY TTUTAHUS,
TyaJIeTHBIE W JIPyTHEe TOMEIICHUS YHHBEPCUTETa, a TaKke MPeObIBaHUS B YKa3aHHBIX MOMEIICHUSIX
(HanwYre pacIIMPEeHHBIX ABEPHBIX MPOSMOB, TIOPYIHEH B IPYTUX MIPUCIIOCOOICHHI).

OOyuaromuecss W3 YWCiia JIMI C OrPAaHUYCHHBIMH BO3MOXHOCTSMHU 370POBbS 00ECICUCHBI

3NIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B (opMaxX, aJalTHPOBAHHBIX K OTPAHUYCHHUAM WX
3I0POBBSL.

OOy4JarIuMCst ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBS TTPEIOCTABISIOTCS CIICIHATbHEIC
y4eOHUKH W ydeOHBIC TOCcOoOWs, WMHas ydeOHas JUTeparypa, CICHHUaIbHBIE TEXHUYCCKHUE CPEACTBA
0o0ydeHus] KOJUIGKTHBHOTO M WHIWBUAYAIBHOTO TIIONB30BAHUSA, NPEIOCTABICHHE YCIYI acCHUCTEHTa
(TIOMOIITHMKA), OKA3bIBAIOIIETO O0YYAIONIUMCST HEOOXOAMMYIO TEXHUYECKYIO TOMOINb, a TaKXKe YCIyTH
CYpAOIEPEBOAUYMNKOB U TUDIOCYPIOTIEPEBOIINKOB,

a) s CTaboBUIATITNX:

- Ha DK3aMEHE MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIINI CTYJACHTY HEOOXOIUMYI0 TEXHHUECKYIO
MOMOIIb C VYYEeTOM WHAWBUIAYaldbHBIX OCOOCHHOCTEH (OH TIOMOTaeT 3aHsTh padouee MecCTo,
HepeIBUTaThCS, IPOYUTATE U OPOPMHUTH 32JIaHKE, B TOM YHCIIE 3aIMChIBAS TIOJ] TUKTOBKY);

- 3aJjaHus IS BBITIOJHEHUSI, a TaK)Ke MHCTPYKIHUS O TIOPSJIKE TMPOBEJCHUS 3adeTe/dK3aMeHa
0 OPMIISIOTCS YBEITUYCHHBIM IPU(TOM;

- 3aJIaHUs JIJIs BBITTOJTHEHUS HA DK3aMCHE 3aUHTHIBAIOTCS ACCUCTCHTOM;

- MMChMEHHBIE 33J]aHNS BHITIOIHAIOTCA Ha Oymare, HaJTUKTOBBIBAIOTCS ACCHCTEHTY;

- obecrieunBaeTCs MHAUBUyalbHOE paBHOMEpPHOE OcBelleHue He MeHee 300 mrokc;

- CTYACHTY JJIs BBITTOJHEHYSI 3aJJaHusI IPU HEOOXOJUMOCTH TPEIOCTABISACTCS YBEIHMUMBAIOIICE
YCTPOMCTBO;

B) JUTSI TIIYXUX U CIa0OCTBIIAIINX:

- Ha 3a4eTe/PK3aMECHE NPHUCYTCTBYET ACCUCTCHT, OKAa3bIBAIOIIMN CTYICHTY HEOOXOIUMYIO
TEXHUYECKYIO TTOMOIIb C YYETOM WHAMBHIYAJIHFHBIX OCOOCHHOCTEH (OH OMOTAEeT 3aHATh pabouee MecTo,
HepeIBUTaTLCS, IPOYUTATE U OPOPMHUTH 32JIaHKE, B TOM YHCIIE 3aIMChIBAS TIOJ] TUKTOBKY);

- 3aYeT/?K3aMEeH MPOBOJUTCS B MUCBMEHHOH (opme;

- o0ecrieunBaeTCsl HAIMYUE 3BYKOYCWIJIMBAOIICH aIrmapaTyphl KOJUICKTHBHOTO ITOJIb30BaHUS,
IpH  HEOOXOIWMOCTH  MOCTYHAIOIIMM  TPENOCTaBISETCS  3BYKOYCHJIMBAIOIAs  ammaparypa
WH/IMBUTyJTLHOTO MOJIb30BaHUS;

- 10 JKEJIaHHIO CTYJICHTA SK3aMEH MOKET MPOBOJAUTHCS B TUCHMEHHOH opme;

N) 7S JIAI C HapyIIEHUSMH OIMOPHO-ABUTATENBHOTO ammapaTa (TSKEeIbIMH HapyHICHUSIMH
JBUTATEIHHBIX (QYHKITNI BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH):

- THCHhMEHHBIC 3aJaHUs BBITIOJNHSIOTCS HAa KOMITBIOTEPE CO  CIICIUATH3UPOBAHHBIM
MIPOrpaMMHBIM OOecTieueHHEeM WM HaJMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 KEJIAHHIO CTY/ICHTA YK3aMEH MPOBOJIMTCS B YCTHOU (opme.
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9. JIuct u3MeHeHHU (AO0MOJTHEHU )
B pabouyto mporpammy o gucturuinHe «CONpOTUBICHHE MAaTEPHAIIOBY IO HAMTPABJICHUIO

noaroroBku 08.03.01 CtpourtenscTBo

Ha y4eOHBIN TOJT
No [lepeueHb BHOCUMBIX U3MEHEHUHN
OnemenT ( myHKT) PIT]] . [Tpumeyanue
/i (momonHeHMiN)

OO6cyxeHa U peKOMEHI0BaHa Ha 3acelaHuM KadeIpbl
CTPOUTETBHBIX KOHCTPYKIIUH U MEXaHUKH

[TpoTokomn Ne OT « » 2024 .

3aBenyromuii kKageapoit JIuxos 3.P.
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