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PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI

ConpoTuBieHnE MaTEPUAOB 2

(HaumeHosanue OUCYUNTUHDBL)

10 HANPABJICHUIO IOJTOTOBKU
08.03.01 CtpoutenbcTBo

HaMpaBJIEHHOCTH (MTPOpUIIb)
ITpomBbITNIIIEHHOE U TPAXKJAHCKOE CTPOUTEILCTBO

dopma 00ydeHus: 3a09Has
I'om Habopa: 2020
O6mas Tpynoemkocts: 3 3E

Pacnpeneﬂeﬂue aC0B JUCHUILVIMHBI 110 CeMeCTPpaM

CemecTp 6
DopmMa KOHTPOJIA Hroro
. 9K3aMeH

Bua 3ansaTuii
Jlexuun 6 6
JlaGopaTopHsble 4 4
[IpakTnueckue 8 8
PykoBoacTeo - -
IIpoMexyTouHas aTTecTalus 0,35 0,35
KonrakrtHas pabora 18,35 18,35
CamocTosiTenpHas paboTa 81 81
KoHTponb 8,65 8,65
Hroro 108 108




Pabouyto mporpamMmy coctaBui(u):
JOLIEHT, KaHauaaT ¢u3.-mar. Hayk, ['opauenko E.I1.

(Oondncrnocmo, yuenoe 36anue, cmenensb, Qamunus 1.0.)

PenensupoBanue pabodeil mporpaMMbl TUCIUILIHHBIL:

OtcyrcTBYET

Penensent

(Oondncnocmo, yuenoe 36anue, cmenens, Qamunus 1.0.)

Pabouas mporpamMmma quCIMIUTUHBI cocTaBiieHa Ha ocHoBaHuU @I'OC BO u yuebHOrO miana
HaIpaBJIEHUs MOATOTOBKU
08.03.01 CtpoutenbcTBo

Cpok geiicTBus padoueil nporpaMmMbl IHCHHMILIMHBI 10 «31» aBrycra 2024 r.

COT'JTACOBAHO

PykoBoauTens neHtpa
«lIeHTp apXUTEKTYpPHBIX, KOHCTPYKTUBHBIX PEIICHUN U OPTAHU3ALUU CTPOUTEIBCTBA

« _» 20 1. 0O.b. Kepxenuen
(noonucy) (HU.0. ©amunus)

YTBEPXJIEHO

Ha 3aceganuu kadenpsl
«HanoTexHoIOTHH, MAaTEPUATOBEICHUE I MEXAHUKA)

(mporokoin 3acenanusi Ne 2 ot «19» cenrsops 2019 r.).



1. llesab ocBoOeHMsI AUCUUTJIMHBI

Lenb ocBoeHMS AMCUMIUIMHBI — HAy4YuTh Oyaymux OakalaBpOB NPaBHIIBHO BbIOMPATh
KOHCTPYKLIMOHHBIE MaTepualbl U KOHCTPYKTHBHBIE (POPMBI, 00€CIeunBaTh BBICOKHE IMTOKA3aTENN

HaACKHOCTH,

JOJITOBECYHOCTH U

0€30IacHOCTH

HaIpPsPKCHHBIX

KOHCTPYKLMH M Y3JIOB

o0opyoBaHus, co3AaBaTh Y3PPEKTUBHBIC U IKOHOMUYHBIE KOHCTPYKIUH.

2. Mecto nucunnminnsl B ctpykrype OIIOIT BO

,HI/ICI_II/IHJII/IHBI U TPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a3preTcsl JaHHasd AUCLHUIIIINHA:
BbICIIasg MaT€MaTHKa, (bI/I3I/IKa, TCOPCTUUICCKAA MCXaHUKaA.

,HI/ICI_II/IHJII/IHBI " IpPaKTUKH, JJIS1 KOTOPBIX OCBOCHUC I[aHHOfI JUCHUITIIMHBI HGOGXOI[I/IMO KakK

HpeIIeCTBYIOIIEe:
MPOMBIIIJICHHBIX

CTPOUTCIIBHBIC MAaTCpHaAJIbI,
3JIaHUH,

MCTATIIMYCCKHUEC

KOHCTPYKLIHHU, KOHCTPYKIMH U3 JIepeBa U IJIacTMacc.

3. IInanupyemsle pe3yJbTaThl 00y4eHHSA

CTPOUTEIIbHA MEXAaHHUKa,
KOHCTPYKIHUH,

IIPOEKTUPOBAHUE

JKeJEe300€TOHHBIE W KaMEHHbIE

®opmupyemble U
KOHTPOJINpyeMble
KOMIIeTeHIIUH
(K01 1 HAMMEHOBaHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIIN I
(Ko 1 HAUMEHOBAHME)

IInanupyemble pe3yJbTaThl
00yueHust

OIIK-1 CnocobeH pemath
3a7a4ym
npodeccrnoHaIbHOM
JesITeIbHOCTH Ha OCHOBE
UCIIOJIb30BAHUSI
TEOPETUYECKUX U
NPAaKTHYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKHUX HaYK, a
TaKKe MaTeMaTUIECKOT0
armapara

OIIK-1.7 Pemenne
YpaBHEHHH, OMTUCHIBAIOIINX
OCHOBHbIE (pr3nyeckue
MIPOIIECCHI, C MPUMEHEHUEM
METOZOB JINHEWHOU
anreOpsl U
MaTeMaTHYECKOT0 aHaJIN3a

3HaTh: OCHOBHBIE METO/IbI pacyeTa Ha
MIPOYHOCTb, KECTKOCTh U
YCTONYUBOCTb.

YMeThb: IPOU3BOIUTD aHAJIN3
PacUYETHBIX CXeM, UICHTU(HUIIMPOBATH
BUIBI 1ehopMaIiy, TPUMEHSTh
METO/Ibl pacueTa B COOTBETCTBHUHU C
MOCTaBJICHHOM 3aaueci,
aHAJM3UPOBATh MOTYYCHHBIH
pe3yJbTaT U JIeNaTh BBIBOJBI O
paboTOCIOCOOHOCTH KOHCTPYKIIHH.

Buiagers: MeTogamu pacuera Ha
IIPOYHOCTB, )KECTKOCTb U
YCTOMUYHBOCTD TUIIOBBIX PACYETHBIX
CXEM.




4. CTpyKTYypa ¥ coepKaHHue TUCHUILINHBI

®opMbI TEKYLIET0

M Bun ., KOHTPOJA
01yJIb . HaumeHoBaHue TeM 3aHATHI Oo0bem,
yueOHoit . Cemectp Bbanabl | UHTEpaKkTHB, 4. | (HAMMEHOBaHHe
(pa3nen) (y4eOHoii paboThI) 4.
padoTbI OLICHOYHOI'0
cpeacTBa)

Monyns 1 Jlex 1 Meroz cuil IPUMEHUTEIBHO K TPEM BUAAM 6 1 - - Bompocs! k 3x3ameny

CraTudecku nedopmarum. 1-6

HEonpeaeTuMbIe

CHCTEMBI

Mopyns 1 Jla6 1 OrnpezesieHre MOMEHTA 3allleMJICHUS 6 2 - - Kommnekr 3aganuit
OJIHONPOJIETHOM CTAaTHYECKH HEOIIPEIECITUMON st J1ab 1
OaKH.

Mopyns 1 Cp Meton cuil NPUMEHUTENBHO K TPEM BHUIAM 6 10 - - Bomnpocsl k 3x3aMeny
nedopMaruu. 1-6

Mopynsb 2 Jlek 1 HanpspxeHHO-1e(hOpMUPOBAHHOE COCTOSIHHE B 6 1 - - Bomnpocsl k 3x3aMeHy

CnoxHoe TOUKE 7-15

COMPOTUBIICHUE

Mopynsb 2 Cp HanpspxkeHHO-1e(hOpMUPOBAHHOE COCTOSIHHE B 6 5 - - Bomnpocsl k 3x3aMeHy
TOYKE 7-15

Mopynsb 2 Jlek 2 Kocoii n3ru6. BHenenTpeHHoe pacTskeHue- 6 2 - - Bomnpocsl k 3x3aMeHy
ckarue. I'unoressl npoyHocty. O0mumii cayyait 16-18
Harpy»eHus.

Monyns 2 Ip 1 Pacuer Ha IPOYHOCTH B YCIIOBUSX CIIOKHOIO 6 2 - - Komnuiexr 3apannit
COIIPOTHBIJICHUS i [p 1

Mopynsb 2 JIab6 2 Omnpenenenue nepeMenieHuii cBOOOTHOTO 6 2 - - Kommnekr 3aganuit
KOHI[a JIOMaHOTo Opyca st J1ab 2

Mopynsb 2 Cp Kocoii n3ru6. BHenenTpeHHoe pacTskeHue- 6 20 - - Bomnpocsl k 3x3aMeHy

ckarue. I'unoressl npoynocty. O0mumii cayyait
Harpy>kKeHusl.

16-18




®opMbI TEKYyLIET0

M Bun N KOHTPOJI
01yJIb . HaumeHoBaHue TeM 3aHATHI Oo0bem,
yueOHoit . Cemectp Bbanabl | UHTEepaKkTHB, 4. | (HAMMEHOBaHHe
(pa3nen) (y4eOHoii paboThI) 4.
padoThbI OLICHOYHOI'0
cpeacTBa)
Mogynsb 3 Jlek 3 OrnpenenieHne KpUTUUECKOU CUITBI U 6 1 - - Bomnpocsl k 3x3aMeHy
Y CTOMYMBOCTD KpPUTHYECKOr0 HanpskeHus. Pacuer Ha 19-26
MPSMOJIMHEMHBIX YCTOMYUBOCTH 1O KO3 (HUIIUEHTY MPOJOIBHOTO
CTEp>KHEU u3ruda
Mogyns 3 Ip 2 Pacuer cxaThIX CTOEK Ha rPy30M10AbEMHOCTh 6 2 - - Kommnekr 3aganuit
0 YCTOMYUBOCTU st [p 2
Mogyns 3 Cp OrnpenenieHne KPUTUUECKOU CUITBI U 6 12 - - Bomnpocsl k 3x3aMeny
KPUTHYECKOr0 HanpskeHus. Pacuer Ha 19-26
YCTOMYUBOCTH 1O KO3()(DUIIUEHTY NMPOJOIBHOTO
u3ruda
Monyns 4 Jlex 3 BreociuBocts. Konebanus. Y napHoe 6 1 - - Bomnpocs! k 3x3ameny
JlMHAMHUYECKOE NeiCTBUE HAarpy30K 27-52
Harpy>eHue
Mopyns 4 Ip 3 Pacyer Ha mpo4yHOCTH IPH TOBTOPHO- 6 2 - - Kommnekr 3aganuit
MEPEMEHHBIX Harpy3Kax st [p 3
Monyns 4 ITp 4 Pacuer Ha IPOYHOCTBH U J)KECTKOCTH IIPU yAape 6 2 - - Komnuiexr 3apannit
st [Ip 4
Mopyns 4 Cp BrinocnuBocTh. Konebanus. Y napHoe 6 34 - - Bomnpocsl k 3x3aMeHy
JICKCTBUE HATPY30K 27-52
Mopnynu 1-4 Cp [ToaroroBka K 3k3aMeHy (KOHTPOJIb) 6 8,65 - - Bomnpocsl k 3x3aMeHy
1-52
3ana4u K 3K3aMeHyY
1-24
Mopnynu 1-4 ITA [IpomexxyTouHas aTTecTalus: SK3aMeH 6 0,35 - - Bomnpocsr k 3x3 1-52
3amauu K 9k3. 1-24
Hroro: 108 -




5. O6pa3oBare/ibHbIe TEXHOJIOTHHU

IIpn n3yyenun gucummiauHbel «CONPOTHUBIEHUE MAaTEPUANIOB 2) HCIOJB3YIOTCS CIEAYIOIINE
o0pazoBaTenbHbIC TEXHOIOTUU:
- TEXHOJIOTUS TPAIUIIMOHHOTO 00yueHus B (hopMe JIeKIUH, Ta00paTOPHBIX, MPAKTUUYECKUX 3aHATUN
U CaMOCTOSITETILHOM pabOTHI CTY/IEHTOB;
- 3JIEMEHTHI POOJIEMHOr0 00y4eHUs B BHJI€ HATMYKS BOIIPOCOB MPOOIEMHOT0 XapakTepa B 3a7ayax
MIPAKTUYECKUX 3aHATUH;
- ”HOPMAIIMOHHO-KOMMYHHUKALIMOHHBIE ~ TEXHOJIOTUM,  CBA3aHHBIE €  HEOOXOIUMOCTHIO
MCTIOJIb30BAHUSI HHTEPHET PECYPCOB IPHU BBHIOJTHEHUN CAMOCTOSTEIEHOU PaOOTHI.

6. MeToanueckue YKazaHud MO0 OCBOCHHUIO TUCHUIIJIUHBI

1. M3yueHue TeOpeTUUECKOW YACTU TEMbl KaXJAOr0 MOIYJs CIEAyeT cpa3y 3aKpeluisiTh Ha
pelIeHuy 3a1ay 110 JaHHOM TeMe.

2. Ilpucrynas K pemeHuto 000l 3a1a4u, ClieAyeT BHUMATEIbHO MPOYUTATh MIOCTAHOBKY 33aJauu
U B COOTBETCTBUU C HE BHIOMPATh aJITOPUTM PELICHHUS.

3. Ilpu odopmieHun pemeHus 3a1a4 peKOMEHIyeTCsl CTPOTrO CIeI0BaTh THIIOBBIM arOPUTMaM U
3aKaH4YUBATh BBIBOJAMH I10 pe3yJIbTaTaM pacyeTa.



7. OneHo4YHbIe CPeACTBA

7.1. ITacnopT OLIEHOYHBIX CPEACTB

Cemect Koa xoHTpOIMpyeMoii KOMIeTeHIUH HanmeHnoBanue
p (WM ee yacTn) OLICHOYHOI'0 CPeACTBA
Bompocsr k ak3ameny NeNe 1-52
KommiekTsl 3ajanuii K 1a00paTopHO-
6 OIIK-1
IpakTH4YecKuM 3aHsaThsIM NeNe 1-2
3anaun K 3x3aMeHy NeNe 1-24

7.2. TunoBble 3aJaHUA UM HHbIE MAaTEePHAJIbI, HCOOXOANUMBIE I TEKYLero KOHTPOJIs

7.2.1. KoMIuIeKT 3ajaHuil 1J1s1 J1Ja00PaTOPHO-NIPAKTHYECKOro 3aHsATHsA Nel

Tema: «OmnpeaeneHue MOMEHTa 3alleMJIEHUS]  OJHONPOJIETHON, CTaTHYeCKH
HeomnpeaeIuMOl 0aaTKm»

Tunosoii npumep 3axaHus

DOKCIEpUMEHTAILHO M TEOPETHUYECKU ONPEICIUTh 3HAUYEHHUE MOMEHTA 3alleMIICHHS
OJTHOTIPOJICTHOW CTaTUYeCKH Heompenenumon Oamku, ecimu Fi=1,5kr, F=2kr, [/;=300mMm,
[>=700mm, [;=600MM. CpaBHUTB pe3yNbTaThl U CAEIATh BHIBOIBI.

I=800 ru
Zi WAPHUPHO
NOOSUNCHBIU Iy NOOSUNCHAR
npomusosec Z0 { onopa
WAPHUPHO HENOOEUNCHAR 1
Q=1L \[.
noodsecru
I ¢ apysavu
%
uHOUKaMOpP Q)
Y uacoeoz0 mung v " Pasmepsl ceqeHHA
a a F F2 =
OONOTHWMETEHBIE I (:‘: e s
nodsecru
- .!f':: T b=40 acu
4]

Kpurepun onenkn:
«3a4TEHO» - €CJIM CaMOCTOSITeNIbHAs 3a/Jadya BBIMIOJNIHEHA MpaBWIbHO B oO0beme 50-100%. «He
3aUTEHO» - €CJIM CAMOCTOATENbHAS 3a/1a4a BBIIIOJIHEHA IIPaBUIIbHO MeHee, ueM Ha 50%.

7.2.2. KoMIUIeKT 3aiaHuii 1J151 IPAKTH4YeCcKoro 3ansaTus Nel
Tema: «PacdyeT Ha IPOYHOCTH B YCIOBHAX CJI0KHOT0 CONPOTHBJICHHUS
Tunosoii npumep 3axaHus

JInst TaHHOM KOHCOJIBHOW pambl, U3rOTOBJIICHHOW U3 €IMHOIO IIPyTKa NPSAMOYIOJIBHOTO
CeUeHHs] M Harpy>KeHHOM NPOCTPAHCTBEHHOM CHCTEMOW CWiI, MOx0o0paTh W3 YCIOBHS
MPOYHOCTU pa3Mephbl MPsIMOYroibHOro ceueHus h m b. [IpuHATH BeNMYMHY OOITYyCKaeMoro
Hanpspkenus [6] = 160 MIla, h/b =2.



F=20kK

Kpurepun onenkn:

5 0aJIoB - €ciM CaMOCTOSITEIbHAS 3a/1a4a BRINOJHEHA npaBuiibHO B 00beme 80-100%. 4 6anna - eciu
caMoCTOSITeIIbHAS 33/1a4a BBIIOJHEHA MPaBUIbHO B 00beMe 60-79%, 3 Gania - ecl caMocTosITeIbHas
3a/1a4a BBIMOJIHEHA [IPABUIIBHO B 00beme 40-59%, 2 Gaiia - eCIIi caMocTosITeNbHAS 3a/[a4a BBITOIHEHA
npaBuisHO B 06beme 0-39%.

7.2.3. KoMIUIeKT 3aiaHuii 1J1s1 1a00PaTOPHO-NIPAKTHYECKOr0 3aHATHA Ne2
Tema: «OnpenesieHne nepeMenieHnii cBOOOIHOI0 KOHIA JIOMAHOI0 Opyca»
Tunosoii npumep 3axaHus

DKCHEPUMEHTAIbHO M TEOPETHUECKH ONPENSIUTh TOPH30HTAIBHOE, BEPTHKAIHHOEC
nepeMeleHre U yroj NoBOpoTa CBOOOJHOIO KOHIIa JiomaHoro opyca, ecnmu F=10H, /=600mm.
CpaBHI/ITB PE3YIbTATHI U CACIIATH BHIBO/BI.
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Kputepun onenkn:
«3a4TEHO» - €CJIM CaMOCTOSITeNIbHAs 3a/Jadya BBIMIOJNIHEHA MpaBWIbHO B o0beme 50-100%. «He
3aUTEHO» - €CJIM CAMOCTOATENbHAS 3a/1aya BBIIIOJIHEHA IIPaBUIIbHO MeHee, ueM Ha 50%.



7.2.4. KoMIUIEKT 3aiaHuH /151 IPAKTHYeCKOro 3aHsaTust Ne2
Tema: «Pacyer cKaTbIX CTOEK HA IPY30I10AbEMHOCTD 110 YCTOHYHBOCTID)
Tunosoii npumep 3agaHus

Croiika, nMeroas MONEpevyHoe CEYeHUE B BHUAE ABYX LiBeiepoB Ne 12, HarpyxeHa

0CeBOM cxkuMmaromeit Harpyskoir F. Marepuan croiiku Ct2 ¢ |O =140MIla. Vcnosus
3aKpEIJICHUS OJMHAKOBBI B INIOCKOCTSIX X0Z U YOZ.
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F
IMonepe4roe cedeHne
L% CTOfKK
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st N—
| m—— el Ry m——
X

TpebyeTcs onpenenuTs:

a). Paccrosane «X» MexIy BeTBIMHM CTOMKH, oOecleyuBaroliee paBHOYCTOMYUBOCTH

KOHCTPYKIUU.
b). Bennuuny normyckaeMoil Harpy3Ku, UCIOJIb3Ys KOG HUIMEHT MPOJOIBHOTO U3ruba.
c). Bennmuuny KpUTHYECKOH CUIIBI M KOO PUIMEHT 3amaca yCTOWIHMBOCTH.
Kputepun onenkn:
5 0aJIoB - €CJIM CaMOCTOSITEIbHAS 3a/1a4a BRINOJHEHA npaBuibHO B 00beme 80-100%. 4 6anna - eciiu
CaMOCTOSITENIbHAsSI 3a/1a4a BBITIOJIHEHA MIPAaBIIILHO B 06beMe 60-79%, 3 6asuia - eclii caMocTosITeNnbHas
3a/a4a BBIIOJIHEHA IPAaBUIIBHO B 00beMe 40-59%, 2 Gaiiia - M caMOCTosATe bHAsI 33/1a4a BBIOIHCHA
npaBuibHO B 06beme 0-39%.

7.2.5. KoMIUIeKT 3aiaHuil 1J151 IPAKTHYeCKOro 3ansaTus Ne3
Tema: «Pacdyer Ha NPOYHOCTH NPH NOBTOPHO-NIEPEMEHHBIX HATPY3KAX»
BapuanTt 1 (1 emie 24 BapuaHTa ¢ pa3HOOOpa3UEM PACUETHBIX CXEM)

YyacTok Bajla ¢ KOHLEHTPATOPOM HAIPSDKCHUM B BUAEC BBITOYKM IIOJBEPraercs
COBMECTHOMY JICHCTBHIO M3rH0a U KpydeHus. 3HadYeHUEe U3TMOA0LIET0 MOMEHTa U3MEHSIeTC s

B muamazone: M =08kHm, M =—-08kHw™, xpyrsmero momenta — Mgax =2 kHwm,

MKmp]n =0. 3naveHuss reomeTpuuecKMX pasmepoB Bama: D =355wmMm, d=50mMMm, =2 MM,

_D-d

5
o =1000MITa, o, =800MIla, 0-1 =400 MIla, ¢ =390MTIIa, T-1 = 240 MIIa. Tpebyercs
OIPCACIIUTD KOE)(pq)I/IL[I/ICHT 3araca 1o BbIHOCJIMBOCTU U IO TCKYUCCTHU U CHACJIATb BBIBOABI O
HanboJiee BEpOATHOM MEXaHU3ME pa3pyIICHUsI.

t Ban wsrotoBnen u3 cramm 40XH ¢ MexaHMYECKMMM XapaKTEPUCTUKAMM:
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Kpurepun onenkmn:

5 0aJIoB - €ciIM CaMOCTOSITEIbHAS 3a/1a4a BRINOJIHEeHA nMpaBuibHO B 00beme 80-100%. 4 6anna - eciiu
CaMOCTOSITENbHAS 3a/1a4a BHIOIHEHA PaBUIIBHO B 00beme 60-79%, 3 Gaia - eCiI caMocTosITeIbHAas
3a/1a4a BIIOJIHEHA [PaBUIIBHO B 00beme 40-59%, 2 Gaiia - eCIIi caMocTosITeNbHAS 3a/[a4a BBITOIHEHA
npaBuisHO B 06beme 0-39%.

7.2.6. KoMIuIeKT 3aiaHui 1J1s1 IPAKTHYeCKOro 3ansaTust Ne4
Tema: «Pacyer Ha IPOYHOCTH M KECTKOCTH 0AJIKH NP MONEPEYHOM yAape»
Tunosoii npumep 3axaHus

Ha 3anmannyto 6anky c BbicoThl H=0,5m cBOOOIHO mMamaeT abCONIOTHO KECTKOE TEIOo
maccoit m. Ilomepednoe cedeHune OaJKM COCTAaBHOE — COCTOMT M3 YETBHIPEX CTaJbHBIX
paBHOOOKHX yrosikoB Nel(, cBapeHHBIX MEXIy coOoi. Onpenenurs A0MyCTUMYIO BEINYHHY

Macchl najaromero tena |(M], mpu koTopoil Oyner obecrieueHa MPOYHOCTH OATKH, €CIH

5
[G ] = 160MHLZ, E=2-10Mlla. IIpoBepUTH BBHIIIOJIHEHUE YCIIOBUS KECTKOCTH, IIPUHSB
[5 ] =3 MM . Maccoit 6anxu npeHeopeyb.
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Kputepun onenkn:

5 0aJIoB - €ciIM CaMOCTOSITEIbHAS 3a/1a4a BRINOJIHEHA NpaBuibHO B 00beMe 80-100%. 4 6anna - eciu
CaMOCTOSITENbHAS 3a/1a4a BHIOJIHEHA PaBUIIBHO B 00beme 60-79%, 3 Gaiia - eciu caMocTosITeIbHas
3a/1a4a BIIOJHEHA [IPABUIIBHO B 00beme 40-59%, 2 Gaiia - eCIIi caMoCcTosITeNbHAS 3a/[a4a BBITOIHEHA
npaBuwisHO B 06beme 0-39%.

7.2.7. 3apaum K 3K3aMeHy

3agaua Nel

JUist OKa3aHHOTO Ha PUCYHKE CTATUYECKH HEONPEAEIMMOTO CTEPKHS MO00paTh U3 yCIOBUSA
IIPOYHOCTH IBYTaBPOBOE CEUEHUE, €CIIU I0Ilyckaemoe HanpskeHue [6]=160 MIla.

F=27 kH

2Mm 4m "K”
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3angaya Ne2
JUist TOKa3aHHOTO Ha PUCYHKE CTATUYECKH HEONPEAEIMMOTO CTEPKHS M000paTh U3 yCIOBUSA
IIPOYHOCTH IBYTaBPOBOE CEUEHUE, €CIIU I0Ilyckaemoe HanpskeHue [6]=160 MIla.

M=18 kKHm

4m ’2M "z”

NNNNN

3agaua Ne3

JJis IOKa3aHHOTO Ha PUCYHKE CTATHUYECKU HEONPEeAeNTuMOro Opyca OmpeaeNnuTh U3 yCIOBUS
MIPOYHOCTHU BETUYUHY JIOMYyCKAeMOH IUIOLIAIN TOTIEPEYHOro ceueHus [A], ecliu u3BeCTHA BETUYMHA
nomyckaemoro Hanpspkenus [6]=160 Mlla.
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3amaua Ned
JUist TOKa3aHHOTO HAa PUCYHKE CTATUYECKH HEONPEAEIMMOTO CTEPKHS MO00paTh U3 yCIOBUS
IIPOYHOCTH ABYTaBPOBOE CEUEHUE, €CIIU I0Ilyckaemoe HanpskeHnue [6]=160 MIla.

F=40 kH

M ”;l;” 3m

NANNN

3agaua Ne5
JU1st TOKa3aHHOTO HAa PUCYHKE CTATUYECKH HEONPEAEIMMOTO CTEPKHS MO00paTh U3 yCIOBHSA
IIPOYHOCTH ABYTaBPOBOE CEUEHUE, €CIIU I0Ilyckaemoe HanpskeHue [6]=160 MIIa.

F=27 kH

2Mm M ”z”

NNNNN

3agaua Ne6
JUist OKa3aHHOTO HAa PUCYHKE CTATUYECKH HEONPEAEIMMOTO CTEPKHS MO00paTh U3 yCIOBUSA
IIPOYHOCTH IBYTaBPOBOE CEUEHUE, €CIIU IoIlyckaemoe HanpskeHue [6]=160 MIla.

M=36 kH-m

M 2M ”z”

NANNN




3agaua Ne7

Jlnisi IOKa3aHHOTO HA PUCYHKE CTAaTHUYECKH HEOINPEeNeIMMOro Opyca ONpeAeiuTh U3 yCIOBHA
IIPOYHOCTH BEIMUYUHY JIOIYCKAaeMOH IUIOIA U MONEPEUHOro ceueHus [A], eciiv n3BecTHa BEIUYHMHA
nomnyckaemoro HamnpspkeHus [6]=160 MI]a.

A2

] /

!

AN\
'
ANN

-—0o —

F=40xH |F,=10xH

0,5 0,5m 0,5m

3agaua Ne8
JUist TOKa3aHHOTO Ha PUCYHKE CTATUYECKH HEONPEAEIMMOTO CTEPKHS MO00paTh U3 yCIOBUS
IIPOYHOCTH IBYTaBPOBOE CEUEHUE, €CIIU loIlyckaemoe HanpskeHue [6]=160 MIla.

F=50 kH

4m ”;;" 2Mm

NNNNN

3amauya Ne9
Jlnist 3a1aHHOTO CTEPIKHS, HArPYKEHHOTO MPOCTPAHCTBEHHOW CHCTEMOM CHII, TOA00paTh U3

YCIIOBHSI TIPOYHOCTH Pa3Mephl MPSMOYTOJbHOrO cedeHus h u b. [IpuHATH BEIMYHMHY JTOMYCKaeMOTr0
Hanpspkenus [6] = 160 MIIa, h/b = 1,5.

F.=5kH
M=20 kH-m
VA — F4=3 kH
I F,=4 KH/
/
- 5m

3amaua Nel(
Jlnist 3a1aHHOTO CTEPIKHS, HArPYKEHHOTO MPOCTPAHCTBEHHOW CHCTEMOM CHII, TOA00paTh U3

YCIIOBHSI TIPOYHOCTH Pa3Mephl MPSMOYTOJbHOTO cedeHus h u b. [IpuHATH BEIMYHMHY JTOMYCKaeMOT0
Hanpspkenus [6] = 160 MIla, h/b = 3.

F,=9 kH
M=23 kH-m
. —
) F,=3 KH/ F,=4 kH
4




3amaua Nell

Jlnist 3a1aHHOTO CTEPIKHS, HATPYKEHHOTO MPOCTPAHCTBEHHOW CHCTEMOM CHII, TOA00paTh U3
YCIIOBHSI IPOYHOCTH Pa3Mephl MPSIMOYTOJIbHOTO cedeHus h u b. IIpuHATH BeMYMHY JAOMYCKaeMOro
Hanpspkenus [6] = 160 MIla, h/b = 2.

F,=4 kH
/‘ M=27 kH-m

) R F,=5 KH/ F,=6 kH

3amaua Nel2

Jlnist 3a1aHHOTO CTEPIKHS, HATPYKEHHOTO MPOCTPAHCTBEHHOW CHCTEMOM CHII, TOA00paTh U3
YCIIOBHSI TIPOYHOCTH Pa3Mephl MPsIMOYTOJIbHOTO cedeHus h u b. IIpuHATH BEMUYMHY AOMYCKaeMOro
Hanpspkenus [6] = 160 MIla, h/b = 2.

F,=5kH
M=20 kH-m
VA — Fy=3 kH
) AR F,=4 KH/
/
- S5m

3amaua Nel3

Jlnist 3a1aHHOTO CTEPIKHS, HATPYKEHHOTO MPOCTPAHCTBEHHOW CHCTEMOHM CHII, TOA00paTh U3
YCIIOBHSI TIPOYHOCTH Pa3Mephl MPsIMOYTOJIbHOTO cedeHus h u b. IIpuHATH BeIMYMHY JAOMYCKaeMOro
Hanpspkenus [6] = 160 MIla, h/b = 3.

F1=4 kH
M=27 kH-m

T F,=5 kH. F,=6 kH

3angaya Nel4
Jlns TOKa3aHHOM Ha PUCYHKE CTOWKM JBYTAaBPOBOTO CEUEHHUSI TpeOyeTcs ONpeaeauTh
JIOTYCKaeMyI0 U KPUTHYECKYIO BEJIMYUHY CoKUMaronieil cuibl F. Marepuan croiiku — ctanb Ct3 ¢

JIONyCKaeMbIM HanpsikeHueM [6]e=160 MITa u moxynem ynpyroctd E=2x10° MITa. Ilpunsrts B
pacuérax Ao = 61, Aupex = 100, @ =310 MIla, b = 1,14 MI1a.



L

1.5m

Ne20

3amaua Nel5S
Jlns moka3aHHOM Ha PUCYHKE CTOMKH MPSMOYTOJIBHOTO CEYeHHs TpeOyeTcs ONpeaeiuThb
JIONyCKAaeMYI0 M KPUTHYECKYIO BEJIMYMHY CoKMMaromen cuibl F. Marepuain croiiku — crans Ct3 ¢

JONyCKaeMbIM HanpsikeHueM [6]e=160 MITa u moxynem ynpyroctd E=2x10° MITa. Ilpunsrts B
pacuérax Ao = 61, Aupex = 100, @ =310 MIla, b = 1,14 MI1a.

¢F

0,7m
N
8 cm

| 4cm

3amaua Nel6
JIns TOoKa3aHHOM Ha PHUCYHKE CTOMKM KpYTJOro
JIONyCKAaeMYI0 M KPUTHYECKYIO BEJIMYMHY CoKMMarolel cuibl F. Marepuain ctoiiku — crans Ct3 ¢

JIONyCKaeMbIM HanpsikeHueM [6]e=160 MITa u moxynem ynpyroctd E=2x10° MITa. Ilpunsts B
pacuérax Ao = 61, Aupex = 100, @ =310 MIla, b = 1,14 MI1a.

vy

cedeHuss TpeOyercs OmpeAenuTh

3m

10 cm

3amaua Nel?7
Jlns TOKa3aHHOM Ha PUCYHKE CTOWKM JBYTAaBPOBOTO CEUEHHUS TpeOyeTcs ONpeaenTh

JIONyCKAaeMYI0 M KPUTHUYECKYIO BEJIMYMHY CoKMMarolen cuibl /. Marepuain ctoiiku — crans Ct3 ¢
JOyCKaeMbIM HanpsikeHueM [6]e=160 MITa u momynem ynpyroctd E=2x10° MITa. Ilpunsts B
pacuérax Ao = 61, Aupex = 100, @ =310 MIla, b = 1,14 MI1a.



=
- Ne20

3amaua Nel8
Jlns moka3aHHOM Ha PUCYHKE CTOMKH MPSMOYTOJIBHOTO CEYeHHs TpeOyeTcs ONpeaeiuTh
JIONyCKAaeMYI0 M KPUTHUYECKYIO BEJIMYMHY CoKMMarolen cuibl /. Marepuain ctoiiku — crans Ct3 ¢

JIONyCKaeMbIM HanpsikeHueM [6]e=160 MITa u moxysnem ynpyroctu E=2x10° MITa. Ilpunsrts B
pacuérax Ao = 61, Aupex = 100, @ =310 MIla, b = 1,14 MI1a.

¢F

05m
8cm

4cm

3amaua Nel9
Jns TmoKa3aHHOW Ha PHUCYHKE CTOMKH KpYIJIOTO Ce4eHUs TpeOyercss OmpeaeiuTh
JIONyCKAaeMYI0 M KPUTHUYECKYIO BEJIMYMHY CoKMMarolen cuibl F. Marepuain croiiku — crans Ct3 ¢

JIONyCKaeMbIM HanpsikeHueM [6]e=160 MITa u moxysnem ynpyroctd E=2x10° MITa. Ilpunsts B
pacuérax Ao = 61, Aupex = 100, @ =310 MIla, b = 1,14 MI1a.

-

5Mm

10 cMm

3angaya Ne20

Ha ympyryio 6anky 3aaHHOTO MOIEPEYHOr0 CEYEHHUs! ¢ BBICOTHI H=60cM cBOOOAHO majgaer
abCOIIOTHO KECTKOE TeJIo Maccoi m. OrnpenenuTe TOMyCTUMYIO BETMYUHY MAcCChl MaJal0IIero Tena
[m], mpu xKoTOpo#t OyneT obecrieueHa mpouHocTh Oanku. Jlomyckaemoe HampshkeHue [6]=160 Mlla,
MoyJib ynpyrocta E=2x10° MITa.



IT

T

3agaya Ne2l

Ha ympyryio 6anky 3aaHHOTO IMOIEPEYHOr0 CEYEHHUsI C BBICOTHI H=12cM cBOOOAHO mMajgaer
abCOIIOTHO KECTKOE TeJo Maccoi m. OrnpenenuTe TOMyCTUMYIO BETMYUHY MACChl MaaloIIero Tena
[m], mpu xKoTOpo#t OyneT obecrieueHa mpouHocTh Oanku. Jlomyckaemoe HampshkeHue [6]=160 Mlla,
MoyJib ynpyrocta E=2x10° MITa.

No27

i 3m 3m i
e -
3agaua Ne22

Ha OGanke, m3rotoBneHHON U3 NIBYX ABYTaBpoB Noe33, yCTaHOBJIEH 3JIEKTPOJBUTATENb, BEC
kotoporo F=16 kH. Yucno obopotoB snexkrpoasurarens N=650 06/MHH, aMIUIUTYTHOE 3HAYCHHE
LEHTPOOEIKHOM CUITBI, BO3HUKatowIeH npu Bpamienuu poropa Fo=10 xH. IIpoussectu npoBepouHbIi
pacuer Ha IPOYHOCTb, IIPUHSIB I0IIycKaeMoe HanpskeHue [6] paBHbIM 160 MlTa.

FsinQt

N©°33

] r 11

2M

3agaya Ne23

Ha ympyryio 6anky 3aaHHOTO MONEPEYHOro Ce4eHusi ¢ BbICOThI H=30cM cBOOOAHO mMajgaer
abCOJIOTHO KECTKOE TeJIo Maccoi m. OrnpenenuTe TOMyCTUMYIO BETMYUHY MAcChl MaJaloIIero Tena
[m], mpu xKoTOpo#t OyneT obecnieueHa mpouHocTh Oanku. Jlomyckaemoe HampspkeHue [6]=160 Mlla,
MoyJib ynpyrocta E=2x10° MITa.

I1
T e Tou

3angaya Ne24

Ha ympyryio 6anky 3aaHHOTO MOIEPEYHOr0 CEYEHHUs! C BBICOTHI H=24cM cBOOOAHO mMajgaer
abCOIIOTHO KECTKOE TeJo Maccoi m. OrnpenenuTe TOMyCTUMYIO BETMYUHY MACChl MaJal0IIero Tena
[m], mpu xKoTOpo#t OyneT obecnieueHa nmpouHocTh Oanku. Jlomyckaemoe HampshkeHue [6]=160 Mlla,
MoyJib ynpyrocta E=2x10° MITa.



Ne27
|

3Mm

3m




7.3. OneHo4Hble cpeacTBa AJs NMPOMEKYTOYHOH aTTECTANMH IO HTOraM OCBOCHUS
AUCUUITUHBI

7.3.1. Bonnpochl kK IPOMeKYyTOYHOM aTTecTAlNU

Ne i/t Bonpocsl Kk dk3aMeHny

1 CraTHyecKy ONpeAeIMbIe U CTATHUECKH HEONIPEIeNUMble cucTeMbl. [Ipumepsl

2 Merton cun. AITOPUTM METOJIA.

3 BnusiHue teMnepaTypbl Ha CTAaTHYECKYIO HEONIPENETUMOCTb. TemMnepaTypHble HANPsHKEHUS.

4 BiusiHue HETOUHOCTH M3rOTOBJIEHHS HA CTATHYECKYIO HEONPEAETMMOCTh. MOHTaXHbBIE HANIPSHKEHUS

5 JedopmMarrionHas IpoBepKa.

6 Pacdet Ha MPOYHOCTH M JKECTKOCTh CTATUYECKH HEONPEAECTUMBIX CHCTEM.

7 [loHsITHE HANPSKEHHOT'O COCTOSIHUS B TOUKE M €T0 BUBI.

8 TeH3op HanpsKeHHS

9 HanpsbkeHus: Ha HaKJIOHHBIX IUTOMAAKAX

10 ['1aBHBIE TUIOIIAIKU M TJIaBHBIE HAIPSIKEHUSI.

11 Tenzop gedopmaryu

12 O06001IeHHBIN 3aKk0H ['yKa

13 [1nockoe HanpsikeHHoe coctosiHne. Kpyr Mopa.

14 [Ipsmas 3anaga Mopa.

15 Ob6parHas 3amaua Mopa

16 Teopun mnpenenbHOrO0 COCTOSHUS: Ha3BaHUS, KPUTEPUHM pPaBHOIPOYHOCTH, PEKOMEHIAINH K
MIPUMEHEHHUIO.

17 OO0uwii ciryyaii HarpyXeHusl.

18 PacueT Ha MPOYHOCTB NpH OOIIEM CiTydae HAarPyKEeHHsI.

19 VYcToHYMBOCTE CXKAThIX cTepikHed. 3amada Oitnepa. Popmyna Diinepa omnpeneneHUs] KPpUTHUECKON
CHUJIBI.

20 BnusiHue cmocoba 3akpemsieHHsi CTEpXKHS Ha BEIMYMHY KpuTuueckoid cuibel. Koaddumuent
npuBeeHus IurHbL. O0o0eHHas dhopmyia Diiepa.

21 [Ipenensl npumeHuMocTH GhopMyibl Diinepa. [ MOKOCTb CTEpIKHSI.

2 Omnupuueckas (opMmyna SICHHCKOTO ompeleseHHsl KPUTUYEeCKOro HampsbkeHus. I[lpemensr e
MIPUMEHUMOCTH.

23 JlnarpaMma 3aBUCHMOCTH KPUTHUYECKOTO HAMIPSYKEHHUSI OT THOKOCTH CTEPKHSI.

24 [ToHsITHE PAaBHOYCTOMYMBOCTH. Y CJIOBHE PABHOYCTONYHNBOCTH.

25 ITpakTHUecKuii pacyeT CKaThIX CTep)KHEH Ha ycroitunBocTh. Koadduiment npogonpHoro nsrubda.

26 YcnoBue ycToiunBocTH. Bubl pacueToB Ha yCTOMYUBOCTb.

27 YcTanocTh U BBIHOCIUBOCTh MaTepHaa.

28 XapakTepUCTHKHU [IMKJIOB HANPSKEHUH.

29 Buipl IUKIIOB HAPSKEHUI.

30 Kpussie ycranoctu. [Ipenen BBIHOCIMBOCTH MaTepHaa.

31 Jlmarpamma nmpeenbHbIX aMIUIUTY .

32 CxeMaTH3MpOBaHHbIE TUArpaMMbl IPEAEIbHBIX alMIUTY/.

33 KOHCTPYKTHBHO-TEXHOJIOTHYECKHE (haKTOPbI, BIUAIOUINE Ha YCTAIOCTHYIO NPOYHOCTh MaTepHaa.

34 Koo dumment 3anaca npu TUKIMIECKOM HATPYKESHUH.

35 ®opmyna [Nada-Ilonnapaa

36 CB00OOIHBIE M BBIHYKACHHBIE KOJIEOaHHsI CHCTEM C OJJHOM CTENeHbI0 CBOOOBI.

37 Krnaccudukaryisi BUIIOB MEXaHHYECKUX KOJIeOaHUi

38 VY4er cu1 CONPOTUBIIEHUS CPEJIBL.

39 JuddepenuunansHoe ypaBHeHHE BBIHYKACHHBIX KoneOanuid. [lomatnuBocTs cuctemsl. Koaddummen
JIMHAMHYHOCTH.

40 PacueT Ha MPOYHOCTB M KECTKOCTh NPH BBIHYKJICHHBIX KOJICOAHHUIX CUCTEM.

41 SIBneHue pe3oHaHca

42 OcoOEHHOCTH YAAPHOTO ACHCTBHsI Harpy3ku. Buasl ynapa.




Ne i/m

Bonpocsl Kk dk3aMeHy

43 OCHOBHBIE JIONYIIEHUS TEOPHH yAapa

44 OO0uwii ciryyait _yAapHoro Bo3aelicTBua Harpy3ku. Koadduuument nuHaMuyHocTH B 00IIeM ciydae
YAApHOTO BO3AECHCTBUS.

45 YacTHele ciydau yaapa.

46 BepTukanbHbI yaap ¢ yueToM Macchl yIapseMoro Tefa.

47 BeprukanpHelii yaap 0e3 ydeTa Macchl yaapsieMoro Teina.

48 MTrHoBeHHOE IEHCTBUE HArPY3KH

49 I"'OpH30HTaNIBHBIN yAap C YYETOM MAacChl yIapsaeMoro Teja.

50 I"opu3oHTaNBHBIN yAap 0e3 yueTa Macchl yAapseMoro Teja.

51 YcioBue NpOYHOCTH NPH yaape.

52 Y coBue JKECTKOCTH TP yIape.

7.3.2. Kputepun u HOPpMbI OLIEHKH

®opma
NnpoBeIeHUs
Cemectp N Kputepuu u HOpMBbI OLIEHKH
NMPOMEKYTOUHOI
aTTrecTauuu
[TonHbIe ¥ TPaBUIIbHBIE OTBETHI HA
TEOPETUYECKHUE BOIIPOCHI U BEPHOE
«OTJIIAYHOY
pelIeHre 3aa4u U3
JHK3aMEHALIMOHHOr O OMiieTa.
B 0CHOBHOM TIIpaBHIILHBIE OTBETHI
Ha TEOPETHUYECKUE BOTPOCHI, HO
TpeOyIoIne HAaBOIAINX
«XOPOIIIOH» PeOYIOL S .
BOIIPOCOB M YTOYHEHH, PeIICHUE
3aa4U C HE3HAUYUTEIbHBIMU
6 3K3aMeH HETOYHOCTSIMH.

OTcyTCTBUE OJIHOTHI PACKPBITHUS
CYIIHOCTH TEOPETUYECKUX
«yZIOBJIETBOPUTEIBHO BOIIPOCOB, PELICHUE
9K3aMEHAIIMOHHOM 3a/1a4uH C
OIIIMOKOIA.

He3nanue Teopetnyeckoro
Marepuaia U HEBEPHOE PELICHUE
WJIA OTCYTCTBHE PELICHUS
DK3aMEHAIIMOHHOM 3aJ1auH.

«HEYIOBJIETBOPUTEIILHO




8. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieYeHHe TUC U ILTHHBI

8.1. O0s3aTesbHAsI IMTEPATYPA

Tun (yueOHHMK, ydeOHOE

KoanuecTBOo B

Ne nocodue, yue0Ho- I'on HAYYHOI
ABTOpBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK)
n/n MeTOoAnYecKoe mocoome, H3IaHUS omnonoTeke /
NPaKTHKYM, Ap.) HaumenoBanue 35C
1 I1. A. ITaBnoB [u ap.] ; nox ConpOTane}EHe MaTepHaJIoB VyeBHuK 2017 SBC «JTatbs
pexn. b. E. MenbHuKOBa [D51eKTpOHHBIH pecypc]
8.2. lonostHuTEIBHAS IUTEPATYPA
Tun (yueOHuK, yueOHOE KonuyectBo B
Ne A nocodue, yue0Ho- I'on HAYYHOI
BTOPbI, COCTABUTEIH 3aryiaBue (3aroJioBoK)
n/n MeToAnYecKoe mocoome, H31aHUS omnonoTeke /
NPAaKTHKYM, Ap.) HaumenoBanue 35C
ConpoTHuBieHHE MaTEPUATIOB
T. ®@. I'aspwiiosa, E. I1. [D7eKTPOHHBIN pecypc| : MPaKTUKYM U1 .
2 I'opauenko, A. A. PazyBaeB | cTyaeHTOB 3a04. (hopMbl 00yueHus. B 2 4. Hpaxriiym 2016 Penosuropuit TIY
4.1
ConpoTuBieHHE MaTEPUAIIOB
T. ®@. I'aspwiiosa, E. I1. [D7eKTPOHHBIN pecypc| : MPaKTUKYM JUIs .
3 I'opauenko, A. A. PazyBaeB | cTyaeHTOB 3a04. (hopMbl 00yueHus. B 2 4. Hpakriiym 2016 Penosuropuit TIY
4.2
ConpoTHuBieHHE MaTEPUAIIOB
T. ®@. I'aspwiiosa, E. I1. [D7eKTPOHHBIN pecypc| : MPaKTUKYM JUIs .
4 I'opauenko, A. A. PazyBaeB | cTyaeHTOB 04HOM (popmbl 0OyueHus. B 2 4. Hpakriiym 2017 Penosuropuit TIY
4.1
Mexanuka [ DJIeKTpOHHBIN pecypc] :
5 | B.I'. Kykos COTMPOTHBIICHUE MATEPHAJIOB : y4eO. Y4eOHoe mocobue 2012 OBC «Jlanby

rnocooue




8.3. Ilepeuennb npodeccHOHATBHBIX 0a3 JAaHHBIX U WHGOPMAIMOHHBIX CHPABOYHBIX
CHCTEM
http://www.toehelp.ru/theory/sopromat/  Jlekiuu 1o  gucrumuinHe  «CompoTHBIICHUE
MaTepUaIOBy, WIIIOCTPUPOBAHHEIE IPUMEPAMU PEILICHUS 3a1a4.

http://technofile.ru/files/sopromat.html ~ Marepuansl 1 CKaYMBaHWSA:  LIMAPTaJIKH,
METOIMYECKUE TI0COOMsI IO pelIeHHI0 3aaad, ydeOHuK PeomocbeBa MO  COMPOTUBICHHIO
MaTepHasioB, COPTAMEHT NMPOKATHBIX Mpoduieid, GhopmMybl.

http://mysopromat.ru/ Ha 3Tom caiite HaxoauTCs:
e  IIOJIHBIM KOHCIIEKT JIEKIUH 10 Kypcy «ConpoTuBieHue Marepuaiosy;
e HCTOPHS CO3/IaHUS U CTAHOBJICHUS CONPOTHUBIICHHUS MAaTEpHAIIOB, KaK y4eOHOTO MpeIMeTa;
e OIIMCAaHUE COBPEMEHHBIX METOJ0B KOHCTPYHPOBAHMS M pacueTa W3JeJIUil Ha IMPOYHOCTh U
JIOJITOBEYHOCTH;
e CTaTUCTHUYECKHE METOJbI 00pabOTKH pe3yIbTaTOB MEXAaHUYECKHUX HCIIBITAaHUH;
e ONHCaHUE COBpEeMEHHBIX MporpaMMHbIX KoMiiekcoB CAD/FEA;
e  pa3JIMYHBIE CIIPAaBOYHBIE MAaTEPHUAIIBI.

http://www.soprotmat.ru/ Ha caiiTe HaXxoauTcsi Kypc JEKIHH, J1abopaTOpHBId MPaKTUKYM,
My3el pa3pyleHni, yueOHble PUIBMBI, CIIPABOYHBIC JAHHBIE M MHOTOE JIPYTOe.

http://botaniks.ru/sopromat.php Ha 3TomM cailte ecTb BO3MOXXHOCTb OECILUIATHO CKadaTh
MPUMEPBI PEIICHUS 33144 [0 COMPOTUBIICHUIO MaTEPHAJIOB.

http://www.1001soft.com/soft/sopromat_raschet_ploskih balok i ram-945.html 3nech
MO>KHO O€CIUIaTHO CKa4yaTh MpOrpaMMy JUIs pacueTa 0ajok, padoTaloNMX Ha U3THO.

8.4. IlepeyeHb NpOrpaMMHOro odecrnevdeHunst

Ne PexBHM3UTHI JOTOBOpPA
Hanmenosanue 110 A N P
n/n (naTa, HOMep, CPOK J1eiicTBHUS)

1 | Windows ILOVFOBop Ne 690 ot 19.05.2015r., cpox
JecTBUS - OECCPOUHO

Horosop Ne 690 or 19.05.2015r., cpok
2 | Office Standard neiictBus - 6eccpouno; Jorosop Ne 727 ot
20.07.2016r., cpok neicTBHs - OeCCPOYHO

8.5. Onucanne MarepuaJbHO-TeXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYIIECTBJICHUSI
o0pa30BaTe/IbHOIO NMpoLecca Mo JUCHUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKHUX H JP.
Ne 00BbEeKTOB [JIs1 NPOBEJCHUS MPAKTHYECKUX H ITepeyennb 0CHOBHOTO
n/n JIa0OPATOPHBIX 3aHATHI, TOMEIeHUH 1JIs1 odopynoBanus
CaMOCTOSITeIbHOM PadoThl 00y4aroIIUXCS

(HoMep ayaAuTOpPHN)

VYuebHas ayauTopusi Ais TpoBeneHUs 3aHATHH | CTONBI yUeHHYECKUE TPEXMECTHBIC
JEKIIMOHHOTO THMa. Y4eOHas ayauTopust Uit | (MOHOOJOKH), CTOJN

IIPOBEJEHUS  3aHATUH  CEMMHAPCKOIO  THIA. | IPENOJABATENbCKUM, CTY
VYuebHas ayAUTOpHUS TS KypCOBOI'O | IIPEIOIAaBATEIbCKUH, T0CKA

1 | mpoexTHpoBaHuUs (BBIMOJHEHHUS KypCOBBIX padoT). | ayJUTOpHAas (MenoBas), kadeapa
VY4aeOHas ayuTOpus AJs IPOBEACHUS TPYIIIOBBIX | HACTOJIbHAs

U WHIUBUIYaIbHBIX KOHCYNbTAUWA. YuecOHas
ayJIMTOpUs AJI NPOBEIEHUS 3aHATUN TEKYILIEro
KOHTPOJISI U TpoMeXyTouHol arrectaiuu (I-302)



http://www.toehelp.ru/theory/sopromat/
http://technofile.ru/files/sopromat.html
http://mysopromat.ru/
http://www.soprotmat.ru/
http://botaniks.ru/sopromat.php
http://www.1001soft.com/soft/sopromat_raschet_ploskih_balok_i_ram-945.html

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKHUX H JP.

Ne 00BbEeKTOB [JIs1 NPOBEJCHUS NPAKTHYECKUX H ITepeyennb 0CHOBHOTO
n/n JIA0OPATOPHBIX 3aHATHI, TOMEIeHUH 1JIs1 o0opynoBanus
CaMOCTOSITeIbHOM PadoThl 00y4aroIIUXCS
(HoMep ayAuTOpPHH)
Jlabopatopus "ComnpotuBneHue wmarepuaioB”. | CToybl yueHHUEcKrue (MOHOOIOK
JlaGopaTopus "MexaHuueckue WCIBITaHUS | JBYXMECTHBIN), CTOJIBI
maTepuanoB".  YueOHas  ayauTOopus Ui | IPENoJaBaTeIbCKUE, CTYIbs
5 | MpoBesecHUs nabopaTopHbIX padboT (A-115) [IPENOAAaBATEIIbCKUE, JOCKA
ayJUTOpHAs!, MEJIOoBas, mKag A
yueOHbIX TTocoOuil, 1abopaTopHas
YCTaHOBKAQ, BBITSDKHAsI BEHTUIISILIMS,
IIPUTOYHAsI BEHTUJISILIUS
3 [Tomemenne s caMoCTOSATENbHOM — paboThl | CTOMBI, CTYNbS, KOMIIBIOTEPHI

obyuaromuxcst (I'-401)
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