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10 HalIpaBJICHUTIO NOATOTOBKHU
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HaNpaBJIEHHOCTH (MTPOpUIIb)
IIpoTrBOMOXKAapHBIE CUCTEMBI

dopma 00ydeHus: 3a09Has
I'om Habopa: 2023
O6mas tpynoemkocts: 7 3E

Pacnpe;[e.neﬂue JaCoB JUCHUILJIMHBI 110 CeMeCTPpaM

CemecTp 3

dopmMa KOHTPOJIA | DK3aMEH Hroro
Bua 3ansaTuii
Jlexnu 4 4
JlaGopaTopHsbie 4 4
[IpakTuyecKue 4 4
PykoBOACTBO: KypcoBble paboThl (poektsl) / PI'P — —
ITpoMexyTouHas aTTecTalus 0,35 0,35
KonTakrtHas pabora 12,35 12,35
CamocTosiTenpHas paboTa 231 231
Kontpoub 8,65 8,65
Hroro 252 252




Pabouyto mporpamMmy coctaBui(u):
JIOLIEHT, KaHAW/1aT TEXHUYECKUX HayK, PazyBaeB A.A.

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

crapluMii npenoaasarens, Pacreraesa 1.1.

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

PenensupoBanue pabodeil mporpaMMbl TUCIUITIHHBIL:

OtcyTtcTBYET

Penensent

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

Pabouas mporpamMmma qucHMIUTUHBI cocTaBiieHa Ha ocHoBaHuU @I'OC BO u yuebHOrO mana
HAIpPaBIICHUS TIOJITOTOBKU
20.03.01 TexunocdepHast 6€30MaCHOCTb

Cpok aeiicTBus padoueil nporpaMmMbl IHCHHMILIMHBI 10 «31» aBrycra 2028 r.

COT'JTACOBAHO

JIUpEeKTOp MHCTUTYTA
«VHCTUTYT HH)XEHEPHOM U KOJOTHYECKON OE30MaCHOCTH»

« _» 20 _ JLH.T'opuna
(noonucy) (HU.0. ©amunus)

YTBEPXJIEHO

Ha 3acepanuu kadenpsl
«HaHoTexHOIOTHH, MaTepUATOBEICHUE H MEXaHUKA)

(mpotoxoin 3acemanust Ne 2 ot «31» aBrycra 2022 r.).



1. llesab ocBoeHMsI AUCUUIIJIMHBI

[lenb OCBOGHMS AMCHUIUIMHBI — HAy4YuTh Oynymux OakajaBpOB INPaBHIIBHO BHIOMPATh
KOHCTPYKLIMOHHbBIE MaTepualbl U KOHCTPYKTHBHBIE (POPMBI, 00eCleunBaTh BBICOKHE ITOKA3aTENIN

HaACKHOCTH,

JOJIIOBECYHOCTHU

u 0e30[acHOCTH

HaIPsPKCHHBIX

KOHCTPpYKUHH M Y3JIOB

o0opyoBaHus, co3AaBaTh Y3PPEKTUBHBIC U IKOHOMUYHBIE KOHCTPYKIUH.

2. Mecto nucunnminnsl B ctpykrype OIIOIT BO

JIuctMmiIMHel M MPAKTUKH, HAa OCBOCHHMHM KOTOPBIX OasMpyeTcs JaHHAs AUCIUILIINHA:
«BpIcmasg mateMatuka», «Pusznka», «Mexanuka. TeopeTnyeckass MEXaHUKA.

JIMCIIMIITMHBL U TIPAKTHUKY, JUUISI KOTOPBIX OCBOCHHE JAHHOW JAUCHIUILIMHBI HEOOXOIMMO KaK
npeniiectytomnee: «IIpon3BoacTBeHHAs OE30TACHOCTHY.

3. IInanupyemsle pe3yJbTaThbl 00y4eHHS

dDopmupyeMbIe H
KOHTPOJIMpyeMble
KOMIIETEHI[M U
(KOJ 1 HAUMEHOBAHME)

Nuaukaropsl
JOCTHKEHUS
KOMIIeTeHIUIi
(KOJl 1 HANMEHOBAHUE)

IInanupyemble pe3yJbTaThl
00yueHust

OIIK-1. CnocoGeH yunThIBaTh
COBpEMEHHBIC TEH/ICHIIUN
Pa3BUTUS TEXHUKU H
TEXHOJIOTUH B 00yacTu
TexHoc(hepHOU Oe30MacHOCTH,
U3MEPUTEIILHOU U
BBIYHCITUTENILHON TEXHUKH,
MH(POPMALIMOHHBIX
TEXHOJIOTMH IPU PELICHUN
TUTIOBBIX 3a7a4 B 00JacTu
npodeccrnoHaIbHOM
JIeATEIILHOCTH, CBSI3aHHOM C
3aIIUTON OKPYKalOLEH Cpeibl
u obecrieueHuemM
0€30MacHOCTH YeJI0BEKa

OIIK-1.3.
JIeMOHCTpUpYET 3HAHUE
OCHOB MEXAaHUKH
nedpopMUpyeMoro Tena,
TEOPUHU IIPOYHOCTH U
YCTaJIOCTHOTO
paspylLIeHHs U
IIPOBOAMT PacueThl
3JIEMEHTOB
KOHCTPYKLHH 10
3aJaHHOM METOJUKE

3HaTh: OCHOBHBIE METO/IbI pacyeTa Ha
MPOYHOCTb, KECTKOCTh U
YCTOMYUBOCTh

YMeTb: IPOU3BOIUTD aHAJIU3
PacUYETHBIX CXeM, UICHTU(HUIIMPOBATH
BUIBI 1ehopMaIiy, TPUMEHSTh
METO/Ibl pacueTa B COOTBETCTBHUHU C
MMOCTaBJICHHOM 3aauci,
aHAJM3UPOBATh MOTYyYCHHBIH
pe3yJbTaT U JIeNaTh BBIBOJBI O
paboTOCIOCOOHOCTH KOHCTPYKIIUU

Bnanets: MeTonamu pacuera Ha
MPOYHOCTb, KECTKOCTh U
YCTOMYMBOCTh TUIIOBBIX 3JIEMEHTOB
KOHCTPYKUHUH




4. CTpyKTYypa M coep:KaHHue TUCHUILINHBI

OOuwmii ciydail Harpy>KeHUsl.

Monyab Bux . HaumeHoBaHMe TeM 3aHATHI Oo0bem, Hurep- @opMbi Tekymero
yueOHoit N Cemectp banbl KOHTPOJIs1 (HAaMMEHOBAaHHe
(pa3znen) (y4eOHoii paboThI) 4. AKTHB, Y.
padoThI OLICHOYHOI0 CPeJCTBA)
Monyns 1. Jlex OcHOBHBIE IOHATHUSA, AOIYIIEHUS U 3 0,5 - - Bormpocsr k 3auery 1-8
Bsenenue Cp IIPUHLUIIBL. BHENTHUE U BHYTPEHHHE 21 — —
cusioBbie (pakTopbl. MeTox ceueHuit.
[ToHsATHE O HANIPSDKEHUH U 1e(hOPMAITHH.
Monyns 2. Jlex Hanpsoxenus 1 neopmanuu npu 3 0,5 - - Bormpocksr k 3auery 9-20
OnHOOCHOE IIp pacTsHKEHUU-CKaTUU. PacyéTr Ha MpOYHOCTH 2 - - 3anauu K 3auery 1-6
[pacTshKEeHUe- JIa6 U KECTKOCTh. MeXaHNUeCKUe UCIBITaHUS 2 — — Kommnekr 3amanuii mis
CKaTHE Cp MaTepHuasoB HAa PACTSHKEHUE U CXKATHE 38 - - mabopaTopHoii padoTsr Nel
Mopyns 3. Jlex ['eomeTpuyeckue XxapakTepuCTUKU 3 0,5 - - Bomnpocsr k 3auety 21-27,
N3rud IIp MONEPEYHBIX CEYEHUM CTEPIKHS. 2 — — 38-50
JIab HopmasnbHble HanpsKeHus IpU YMCTOM 2 - - 3anauu k 3auery 7-20
Cp usrube. Pacy€r Ha MPOYHOCTH U KECTKOCTH 38 - - Kommnekr 3amanuii mis
npu npsimom u3ruode. KacarenpHbie maboparopHoit paboThl No2
HaNpsOKSHUS TIPU TTONEPEYHOM U3Tuoe.
Monyns 4. Jlex Yucrslii casur. KpyueHne npsiMoro cTepkHs 3 0,5 — — Bompocsr k 3auery 28-37
Casur u Cp KPYyIJIOTO IIOIIEPEYHOIO CEYECHUSI. 15 - - 3anauu K 3auery 21-25
KpyueHue - -
Monyns 5. Jlex Merton cuit. Pacuer Ha IpOYHOCTH U 3 0,5 — — Bompocsr k 3auery 51-56
CraTudecku Cp KECTKOCTb CTATUYECKH HEOIIPEACIUMBIX 25 - - 3anauu K 3a4ery 26-33
HEOIpEEINMBbIE CUCTEM — -
CHUCTEMBI
Monyns 6. Jlex HanpsixeHHO-71e pOpMHUPOBAHHOE COCTOSIHUE 3 0,5 — — Bompocksr k 3auery 57-68
CnoxHoe Cp B Touke. Kocoii u3ru6. Buenentpennoe 38 — — 3anaun K 3auery 34-38
COIIPOTHBIIEHUE pacTsbKeHHe-cokaTtue. I nnores3sl IpOYHOCTH. - -




Bu . DopMbI TEKYLIET0
Monyab A . HaumenoBaHue TeM 3aHATHI Oo0beMm, Hurep- p ym
yueOHoit N Cemectp banbl KOHTPOJIs1 (HAaMMEeHOBAaHHE
(pa3znen) (y4eOHoii padoThI) 4. AKTHB, Y.
padoThI OLICHOYHOI0 CPeACTBA)
Monyns 7. Jlex OmnpeneneHue KPUTUIECKON CUIIBI U 3 0,5 - - Bompocs! k 3auety 69-76
Y P y
Y CTOM4YHMBOCTD Cp KPUTHYECKOr0 HanpskeHus. Pacuer Ha 18 - - 3anaum K 3auery 39-44
MPSIMOJIMHEMHBIX| YCTOHYHBOCTH TIO0 KO DUIIUEHTY - -
CTEpXKHEM MIPOIOJIBHOTO M3ruba
Monyns 8. Jlek BriHocauBocTh. PacueT Ha BRIHOCIMBOCTb. 3 0,5 - - Bompocs! k 3auery 77-102
Y y
MHAMUYECKOE C Konebanus. Pacder Ha mpOYHOCTH U 38 - - 3aiauu K 3a4ety 45-49
P y
Harpy>KeHUE ’KECTKOCTb TOJIMOTOPHBIX OasloK. Y gapHoe — —
JENCTBHE HAarpy3okK. Pacuer Ha npo4HOCTH U - -
KECTKOCTb IIPH yAApeE.
Kontp. |KoHTposb (IOArOTOBKA K AK3aMEHY) 3 8,65 — -
ITA ITpomexyTouHas aTTecTanus (IK3aMeH) 3 0,35 — -
Hroro:; 252 -




5. O6pa3oBare/ibHbIe TEXHOJIOTHHU

[Tpu wm3yuennn aucuuiuinHbel «Mexanuka. CONMPOTHBICHHE MaTEpHANIOB» HCIIOJIb3YIOTCS
clieayIonre o0pa3oBaTesIbHbIE TEXHOIOTHHU:
- TEXHOJIOTUS TPAAULIMOHHOTO 00y4YeHHs B (popMe JIEKLUH, JTaDOpaTOPHBIX, MPAKTHUECKUX 3aHATUN
U CaMOCTOSITETILHOM pabOTHI CTY/IEHTOB;
- BJIEMEHTHI MPOOIEMHOT0 00yUeHUs B BHJIE HAJTMYKS BOIIPOCOB MPOOIEMHOT0 XapakTepa B 3aa4ax
KOHTPOJIBHBIX PadoT;
- ”HPOPMAIIMOHHO-KOMMYHHUKALIMOHHBIE ~ TEXHOJIOTHM,  CBA3aHHBIE €  HEOOXOIUMOCTHIO
MCTOJIb30BAHUSI HHTEPHET PECYPCOB IPU BBITOJTHEHUN CAMOCTOSTEIEHOU PaOOTHI.

6. MeTogu4yeckue yKasaHusi 10 OCBOCHHIO 1M CIHIIIMHBI
1. HM3ydeHue TEOPETHYECKOW YacTH TEMbl KaXXJO0ro MOAYJSA CIENyeT cpasdy 3aKpellIiTh Ha
pelIeHny 3a1ay 110 JaHHOM TeMe.
2. Ilpuctynas Kk pemeHuro Jr000 3a1auu, ciaenyeT BHUIMATEIbHO MPOYUTATh MOCTAHOBKY 3a7aud
¥ B COOTBETCTBUU C HE BHIOMPATh aJITOPUTM PELICHHUS.
[Tpu oopmieHnn pemeHus 3aaad peKOMEHIYETCsl CTPOTO CIEI0BATh TUIIOBBIM aJTrOpUTMaM
Y 3aKaHYMBATh BBIBOJAMU 110 pe3yJbTaTaM pacdera.



7. OneHo4YHbIe CPeACTBA

7.1. ITacopT OLIEHOYHBIX CPEACTB

Cemecr Koa koHTpoIMpyemMoii KoMIeTeHU U HaumenoBanue
P (WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 OIIK-1 Bompocsr k 3auety Nel-102

3anaum k 3auyety Nel-49
3anmanust Juig 1abopaTopHbIX padboT Nel-2

7.2. TunoBble 3a1aHUA UM HHbIE MAaTEePHAJIbI, HCOOXOANUMBIE VIl TEKYLero KOHTPOJIs

7.2.1. KomiuiekT 3agaHuii 17151 jJabopaTtopHoii padorsl Nel

Tema: «OnpeneneHne MeXaHHMYeCKHX XAPaKTePHCTHK MaTepHaja IO pe3yJabTaTam
UCTILITAHUS HA PACTSKeHUe»

Tunosoii npumep 3a1aHus

OnpenenuTb MEXaHWYECKHE XapaKTepUCTHKH MaTepuana o0pa3lia U IepecTPOUTh
MAIIMHHYIO JUarpaMMy B YCIIOBHYIO JAHarpaMMmy JUis 3apaHee UCIBITAHHOTO o0paslia, BBIIaHHOTO
IperoaaBaTejieM BMECTE € IMPOTOKOJIOM, BKIIOYAIOIIMM MAaIIMHHYIO IHarpaMMy M pasMephl
oOpa3siia 10 UCTIBITaHUS.

Kpurepun onenkmn:
«3aYTEHOY - €CJIM padoTa BBIOJHEHA MPaBUIILHO B mpeaenax 50-100%;
«HE 3a4TEHO» - eclI paboTa BhIMOJIHEHA MPaBHIbHO B nipeaenax 0-50%.

7.2.2. KoMIuieKT 3aiaHuii 1151 JabopaTopHoi padoTnr Ne2
Tema: «OnpeneieHne nepeMenieHNii MPU NPSIMOM NONepeYHOM U3rude»
Tunosoii npumep 3a1aHus

2 — unduxamop é17

urHduKamop =650 3 onpedererHus yaia
EEPMUKATEHOZO | nosopoma

nepexewerus — 1

—_—

I |
I1 =300 mum nodeecxa

¢ gpysom

OnopHas

cmouixa
Pasmepsn! ceueHnst

P TTITTITITIIS

Is= MM |

h=0
—

b=30 acu

F=10H, [5=400mm

DKCIepUMEHTABHO U TEOPETUYECKH OIPEICIIUTh BEIMYHHBI IPOTHOOB U YIJIOB ITOBOPOTA B
YKa3aHHBIX CEUECHUSIX Oallki, CPAaBHUTDH MOJTYUYCHHBIE PE3YJIbTATHI U CIIEJIATh BHIBOJIBI.




Kpurepun onenkmn:
«3aYTEHOY - €CIM padoTa BBIOJHEHA MPaBUIILHO B mpeaenax 50-100%;
«HE 3a4TEHO» - eclI paboTa BBIMOIHEHA NPaBHILHO B nipeaenax 0-50%.



7.3. OneHo4Hble cpeacTBa AJs NMPOMEKYTOYHOH aTTECTANMH IO HTOraM OCBOCHUS

JUCIUILIHHBI

7.3.1. Bonnpochl kK IPOMeKYyTOYHOM aTTecTAlNU

Ne
. Bomnpocel k 3k3aMeHy
1 | Ilenu 1 3a1a4u CONPOTUBIIEHUS] MaTEpUAJIOB
2 | OCHOBHbIE TOMYUIEHNs U IPUHLIMIIBI COITPOTUBIIEHUS] MAaTEPHAJIOB
3 | BHemHue U BHYTPEHHHE CUIIBI
4 | PacueTHble CXEMBI
5 | Mojenu npo4HOCTHOM HAJEKHOCTH
6 | OcHOBHBIE BH/IbI pACUETOB B COIIPOTUBIECHUH MATEPHAJIOB
7 | Merox ceueHui
8 | Kmaccudukays npocTeHInx BUI0B HATPY>KEHUs
9 | Pactsxenue-cxkarue. [loctpoenue sntop BCO
10 | [Ipumepbl OCTPOEHUS 3MIOPHI POJI0JIBHOM CHUJIBI
11 | OnpeneneHue HanpsHKEHUN TP pacTSHKEHUU-CHKATHN
12 | lebopmarmu npu pactspkeHun-cxatuu. Kosgourment Ilyaccona
13 | 3akoHn ['yka npu pacTsKeHUH-CKATHH
14 | UcneiTanue Ha pacTsHKeHHE. XapaKTEPUCTUKY IPOYHOCTH U IJIACTUUHOCTHU. SIBlIeHUE
HakJjena
15 | Ucnbitanue Ha cxxatue. OCOOCHHOCTH UCTIBITAHUS Ha CXKATUE
16 | IlnmacTuuHble U Xpynkue MaTepuanbl. OCOOCHHOCTH MX MOBEACHHUS NPU PACTSHKEHUH U
C)KaTUU
17 | PacueT Ha IpOYHOCTh NPU PACTSIKEHUU-CIKATUU
18 | Buapl pacueToB Ha MPOYHOCTH
19 | [loHsiTHE PAaBHOIPOYHOTO CTEPAKHS
20 | Pacuet Ha XECTKOCTb IIPU pacTsLHKEHUU-CKATUH. [locTpoeHne 3Mmophl nepeMeIIeHUH.
21 | 'eoMerpuueckne XapakKTEpUCTUKH INIOCKUX CEYEHHM, X ONPEEIICHUs
22 | 'maBHbBIE OCH U TJIaBHbIE MOMEHTHI HHEPIUU
23 | ®opMyJIbl 1715 ONIPENETIEHUS [T1aBHBIX LIEHTPAJIbHBIX MOMEHTOB MHEPLIUY IPOCTEHIINX
CEUEHUN: IPSIMOYTOJIbHUKA, TPEYTOJIbHUKA, Kpyra, KoJblia
24 | TeopeMa 0 CyMMHpPOBAaHUM MOMEHTOB MHEPLIUHU
25 | Teopema o npeoOpa3oBaHMH MOMEHTOB MHEPLUH MPH NMAPAJUIETHHOM IEPEHOCE Ocer
26 | Teopema o npeoOpa3oBaHMH MOMEHTOB MHEPLIUH MPH MOBOPOTE OCEH
27 | OnpeneneHue NOJI0KEHUS IICHTPA TSHKECTH CI0XKHON (QUryphl
28 | YunCTblii CABUT U €0 OCOOEHHOCTH
29 | 3akoH I'yka npu 4ucToM cliBUre
30 | Kpyuenue crepxxneil kpyrioro nonepeynoro ceuenus. [loctpoenune smop BCO.
31 | IIpumepbl IOCTPOEHMSI SIIOPHI KPYTSIIHUX MOMEHTOB
32 | OnpeneneHue KacaTeabHbIX HANPSKEHUM NIPU KPYUEHHUH
33 | IlonsspHBI MOMEHT CONPOTHUBJICHUS
34 | YcnoBue Npo4YHOCTH PU KPYUEHUH
35 | Ilepementenus npu KpyueHuu. [locTpoeHue 31opsl yIioB 3aKpy4nBaHuUs
36 | YcioBue KeCTKOCTH NP KPyUEHUH: B A0CONIOTHBIX M B OTHOCUTENIBHBIX YTJIaX
3aKpy4HMBaHMUSI
37 | Pacuer Ha cpe3 U cMsATHE
38 | Ilmockuii u3ru6. [ocrpoenue snop BCD
39 | Ilpumepbl IOCTPOEHMSI SIIOPHI IONEPEYHON CHIIbI
40 | Ilpumepsl MOCTPOSHHSI SMIOPHI M3TMOAIOIINX MOMEHTOB




Bonpocsl k 3k3ameny

n/n

41 | HopmanbHble HapsDKEHHSE TPH YMCTOM M3rule

42 | OceBoli MOMEHT CONIPOTUBIICHUS

43 | KacarenbHble HAPsDKEHMSE TPU IPSIMOM 1iorniepedHoM usrube. @opmyna XKypasckoro

44 | PacueT Ha NPOYHOCTH MPH IIOCKOM H3TH0e

45 | AuddepeHunanbHoe ypaBHEHHE YIIPYTOi JIMHUH OaJIKu

46 | UnrerpupoBanue qudQepeHInaIbHOr0 YpaBHEHUs YIPYTO# JMHUN

47 | Onpenenenue nepemMenieHuid npu urude merogom Mopa

48 | Yucnennsle npuioxeHus unrerpasa Mopa. @opmyna Cumincona

49 | Cnocob Bepemaruna rnpu onpeieJIeHuH nepeMenieHui

50 | YcaoBue JKeCTKOCTH MPH U3ruoe

51 | Cratuyecku OnpeneanuMble U CTATUYECKU HEOIIpeAeauMble cUcTeMBI. [IpuMepsl

52 | Meton cui. AJIITOpUTM METOA.

53 | BausiHue TemnepaTypsl Ha CTATUYECKYHO HEOIIPEAEIMMOCTh. TeMnepaTypHble HapsyKEHUs!.

54 | BausiHue HETOYHOCTH M3TOTOBJIEHUS HA CTATUYECKYIO HEOIIPEAEIMMOCTh. MOHTa)KHbIE
HaNpsUKEHUs

55 | JedopmanmoHHas npoBepKa

56 | PacueT Ha IPOYHOCTH M JKECTKOCTh CTATUYECKU HEOIIPEIEINMBIX CUCTEM

57 | lloHsITHE HANIPSHKEHHOTO COCTOSIHKS B TOUKE U €r0 BUJIBI

58 | TeH3op HanpsKeHUs

59 | HanpspkeHust Ha HAKJIOHHBIX TUTOMIAKAX

60 | I'maBHbIE NJIOLIAAKHU U IVIABHBIE HANPSKEHUSL.

61 | Tenzop nedopmaryu

62 | O0o0menHbIi 3ak0H ['yka

63 | IInockoe HanpsixeHHOEe cocTtosiHue. Kpyr Mopa.

64 | Ilpsmas 3agaua Mopa

65 | OOparnas 3a1aua Mopa

66 | Teopuu npeaeabHOr0 COCTOSIHUS: Ha3BaHUS, KPUTEPUH PAaBHOIIPOUYHOCTH, PEKOMEHAINH K
IIPUMEHEHHUIO.

67 | OOmmii ciyyail Harpy>KeHHsl.

68 | Pacuer Ha MPOYHOCTH NMPH OOLIEM CITydae Harpy>KeHUs!

69 | YcTOWUYMBOCTb CXKATBIX CTEp)KHEN. 3anaua Dinepa. Popmyia Diepa onpeneacHus
KPUTHYECKOU CHJIBL.

70 | BnusiHue crioco6a 3akperieHus CTEPXKHsI Ha BEIMUMHY KpuTHuecKon cuitbl. Koadduuument
npuBeneHus mHbl. O6o0menHas Gopmymna Ditnepa.

71 | Ilpenensl npuMeHUMOCTH Gopmyibl Ditsiepa. 'HOKOCTb CTEPHKHSL.

72 | Omnupuueckas popmyna SICHHCKOTo OonpeieieHnss KpUTHIECKOro HanpspkeHus. [Ipenerns
€€ MPUMEHUMOCTH.

73 | JImarpaMMa 3aBUCUMOCTH KPUTHUYECKOT'O HANPSKEHUSI OT THOKOCTH CTEPIKHS

74 | IloHsiTvie paBHOYCTOMYMBOCTH. Y CIIOBUE PABHOYCTONYHMBOCTH.

75 | IlpakTHuecKuil pacueT cKaThIX CTep KHEH Ha ycToiunBocTh. Koadduiment npoaoasHoro
u3ruoa.

76 | YcnoBue ycroiiunBocTH. Buibl pacueToB Ha yCTOMYMBOCTD

77 | YcTaJoCTh ¥ BBIHOCIMBOCTh Marepuaia

78 | XapakTepUCTUKH LIUKJIOB HANPSKEHUM

79 | Buabl IMKIIOB HaNpsyKEHUN

80 | Kpussle ycranoctu. Ilpenen BBIHOCIMBOCTH MaTepuaa

81 | JlmarpamMma npeeiabHbIX aMILTUTY

82 | CxemaTu3UpOBaHHbIE JUArpaMMbl IPEIEIbHBIX AMILIUTY ]

83 | KOHCTpYKTHBHO-TEXHOJIOTHYECKHE (DaKTOPHI, BIUSIOUINE HA YCTAJIOCTHYIO MPOYHOCTh




Ne
. Bomnpocel k 3k3aMeHy
84 | KoaddunmeHT 3anaca npu MUKINIECKOM Harpy>KEHUH
85 | ®opmyna lNada-Ilomnapna
86 | CBoOOIHBIC U BBIHYKICHHBIC KOJICOAHUS CUCTEM C OJTHOW CTEIIEHBIO CBOOO/IBI
87 | Knaccudukanus BUIOB MEXaHHYECKUX KOJIeOaHUH
88 | Yuer cui cCONpOTHUBIICHUS CPEJIbI
89 | duddepennmanbHoe ypaBHEHUE BHIHYKICHHBIX KoeOaHuid. [10AaTaAMBOCTh CUCTEMBI.
KoaduuueHT TMHAMUYHOCTH.
90 | Pacuet Ha MPOYHOCTH U )KECTKOCTh NIPU BBIHYKJCHHBIX KOJICOAHUSIX CUCTEM
91 | sIBieHue pe3oHaHca
92 | OcobeHHOCTH YAApHOTO ASHCTBHsI Harpy3Ku. Buel ynapa
93 | OcHOBHBIE AONYLIEHUS] TEOPUH yAapa
94 | OOmwmii ciryyail yaapHoro Bo3neicTBus Harpy3ku. KoaguurueHT tTuHaMUIHOCTH B 0011IEM
cllyyae yAapHOTo BO3JICHCTBHS
95 | YacTHble cnydau yaapa
96 | BepTukanabHblil y1ap ¢ y4€TOM MacChl yAapseMOro Teia
97 | BeprukanbHsblii yap 6e3 yuera Macchl y1apseMoro Tena
98 | MrHoBeHHO€E IEHCTBUE HATPY3KU
99 | 'opu3oHTaIBHBIN yIap C YYETOM MAcChl yIapseMoro Teia
100 | 'opu3oHTaNIBHBIN yaap 6€3 yuera Macchl yIapseMoro Tea
101 | YcnoBue NpoOYHOCTH NpU yIape
102 | YcnoBue )KECTKOCTH IIPHU yiape
7.3.2. 3apaum K IK3aMeHYy
3angaya Nel

JI1sl MOKa3aHHOIO Ha PUCYHKE CTYIEHYATOIO CTaJIbHOIO CTEP)KHSA OIPENCIUTH U3 YCIOBUSA

IIPOYHOCTH BEJIMUYMHY JOIYCKAaeMOH IUIOAAN IONEPEYHOro cedeHHs [A], MOCTPOUTH 3IIOPY
NIEPEMEILIEHUIT U OIpeNeiIuTh MAaKCHMajbHOE IepeMelieHue. Jlomyckaemoe HalpsbKeHHe
[6]=180 MIIa, momyas ynpyroctu E=2x10° MI1a.

/ | |
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F,=20xH | F,=20«H

0,5 m 0,5Mm 0,5 M

3agaua No2
JI1sl MOKa3aHHOIO Ha PUCYHKE CTYIEHYATOrO CTaJIbHOIO CTEP)KHSA ONPEACIUTH U3 YCIOBUSA

IIPOYHOCTH BEJIMUYMHY JOIYCKAaeMOH IUIOAAN IONEPEYHOro cedeHHs [A], MOCTPOUTH 3IIOPY
NIEPEMEILIEHUII U  OIpeNeiuTh MAaKCHUMajbHOE IepeMelieHue. Jlomyckaemoe HalpsbKeHHe

[6]=160 MIIa, moxyns ynpyroctu E=2x10° MI1a.



0,654

/ [

[ F,=50kH | F,=25xH

0,5 m 0,5 m 0,5 m

3amaua Ne3

JU11 1OKa3aHHOTO HAa PUCYHKE CTYNEHYATOI'0 CTAJIBHOTO CTEPXKHS ONPENEIUTh U3 yCIOBUS
IIPOYHOCTH BEJIMUYMHY JOIYCKAaeMOM IUIOMAAN IONEPEYHOro cedeHHs [A], MOCTPOUTH 3IIOPY
NIEPEMEILIEHUIT U OIpeNeiIuTh MAaKCHMajbHOE IepeMelieHue. Jlomyckaemoe HalpsbKeHHe
[6]=140 MIIa, moxyns ynpyroctd E=2x10° MITa.

0,364

/

A4— - -—0 -

F,=30xH | F,=10xH

3amaua Ned

JU11 OKa3aHHOTO HAa PUCYHKE CTYNEHYATOI'O CTAJIBHOIO CTEPXKHS ONPENEIUTh U3 YCIOBUS
IIPOYHOCTH BEJIMUYMHY JOIYCKAaeMOH IUIOAAN IONEPEYHOro cedeHHs [A], MOCTPOUTH 3IIOPY
NIEPEMEILIEHUIT U  OIpeneiIuTh MAaKCHMajbHOE IepeMelieHue. Jlomyckaemoe HalpsbKeHHe
[6]=160 MIIa, momyns ynpyroctu E=2x10° MI1a.

A 0,54
/ y
! [ 2
O - — O - - -—F
F,=20 xH F,=10xH /
“
Z

0,5 m 0,5m 0,5 m

3agaua Ne5

JU11 1OKa3aHHOTO HAa PUCYHKE CTYNEHYATOI'0 CTAJIBHOTO CTEPXKHS ONPENEIUTh U3 YCIOBUS
IIPOYHOCTH BEJIMUYMHY JOIYCKaeMOM IUIOMAAN IONEPEYHOro cedeHHs [A], MOCTPOUTH 3IIOPY
NIEPEMELLIEHUIT U OIpeNeiIuTh MAaKCHUMajbHOE IepeMelieHue. Jlomyckaemoe HampsbKeHHe
[6]=180 MIIa, momyas ynpyroctu E=2x10° MI1a.

0,654 A

+—

s NE—

Ny

F=15kH | | F,=35«H




3agaua Ne6

JU11 1OKa3aHHOTO HAa PUCYHKE CTYNEHYATOI'0 CTAJIBHOTO CTEPXKHS ONPENEIUTh U3 YCIOBUS
IIPOYHOCTH BEJIMUYMHY JOIYCKAaeMOM IUIOMAAN IONEPEYHOro cedeHHs [A], MOCTPOUTH 3IIOPY
NIEPEMEILIEHUIT U  OIpeNeiIuTh MAaKCHMajbHOE IepeMelieHue. Jlomyckaemoe HalpsbKeHHe
[6]=160 MIIa, momyns ynpyroctu E=2x10° MI1a.

0,84

ANANNNNNANNNN

3agaua Ne7
Jlnst MaHHOM TJIOCKOM (DUTYypbl yCTaHOBHTBH IOJIOKEHHE TOYKU IIEHTPA TSDKECTH M ONPEACTHUTH
BCIIMYMHEBI I''TAaBHBIX I_IeHTpaHI:HBIX MOMCHTOB I/IHepLII/II/I.
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3agaua Ne8
Jlnst TaHHOM TJIOCKOHM (DUTypbl yCTaHOBHTH IOJIO)KEHHE TOYKU IIEHTPA TSDKECTH U ONPEACTHTH
BCIIMYMHEBI I''TAaBHBIX I_IeHTpaHBHBIX MOMCHTOB I/IHepLII/II/I.

2a

4a

3agaua Ne9
Jlnsi MaHHOM TJIOCKOHM (DUTypbl YCTaHOBHTH IOJIO)KEHHE TOYKU IIEHTPA TSDKECTH U ONPEACTHTH
BCIIMYMHEBI I''TAaBHBIX I_IeHTpaHI:HBIX MOMCHTOB I/IHepLII/II/I.



2a

3amaua Nel(
Jlns TaHHOM TJIOCKOHM (UTYypbl YCTaHOBHTH IMOJIO)KEHHE TOYKU IIEHTPA TSDKECTH U ONPEACIHTH

BCJIMYHHBI I'NITABHBIX HCHTPAJIbHBIX MOMCHTOB MHCPIIUH.

3amaua Nell
Jlnst TaHHOM TJIOCKOM (DUIypbl yCTaHOBHTH IOJIOKEHHE TOYKU IIEHTPA TSDKECTH U ONPEACTHTH

BCJIMYHHBI I'TITABHBIX HCHTPAJIbHBIX MOMCHTOB MHCPIIUH.

2a

4a

3agaua Nel2
Jlnst TaHHOM TJIOCKOM (UIypbl yCTaHOBHTH IMOJIO)KEHHWE TOYKU IIEHTPA TSDKECTH M ONPEACTHTH

BCJIMYHUHBI I'NITABHBIX HCHTPAJIbHBIX MOMCHTOB MHCPIIUH.



1,5a

3amaua Nel3

JUist TaHHOW GajKu M3 yCJIOBHs IPOYHOCTH MOAOOPaTh KPYIJioe IonepevHoe cedenue. Jls
OJYYEHHOTO JIMaMETPa CEYEHHs ONPEIENUTh TepeMenieHnne Touku K. JIomyckaeMoe HanpshKeHue
[6]=160 MIIa, moxyns ynpyroctu E=2x10° MI1a.

F=20 kH
K

’%’ 3m 2M”?;”3M

3anaya Nel4

Jns naHHOM Oanku, HM3rOTOBJIEHHOW M3 XPYNKOrOo Marepuaia, HUMEIOIIeH TpeyroyibHOe
IIONIEPEYHOE CEUYEHHUE, ONPEAEIUTh U3 YCIOBHS MPOYHOCTH XapaKTEPHBIM pa3Mep ceueHus [al,
MpEABAPUTENIBHO PEUIMB BOMPOC O €ro pandoHadbHOM TmosioxkeHuu. [lpunsare: [c],=60 Mlla,
[6]c=100 MITa.

F,=5kH  F=4kH 7

1,2a

SNNNN

6Mm 3,5m t

3angaya NelS

Jlnst naHHOM OaiKu U3 yCIOBHS MPOYHOCTH MOA00paTh NPSIMOYTOJIBHOE MONEPEYHOE CECUCHHE
C COOTHOIIEHWEM JIUH CTOpoH h/b=2. [l NOdy4eHHBIX pa3MEpOB CEUEHHs OIPENEIUTh
nepeMenienne Touku K. Jlonyckaemoe Hanpsikenue [6]=160 MIla, moxyns FOura E=2x10° MITa.

F=40 kH

’é’ 3m 1M”?;” 2m

3anaya Nel6

Jns naHHOM Oanku, HM3rOTOBJICHHOW M3 XPYNKOrO Marepuaia, HUMEIOIIeH TpeyroyibHOe
IIONIEPEYHOE CEUYEHHUE, ONPEAEIUTh U3 YCIOBHS NPOYHOCTH XapaKTEpHBIM pa3Mep ceueHus [al,
MPEABAPUTENIBHO PEUIMB BOMPOC O €ro panuoHadbHOM TmosioxkeHuu. [lpunsare: [c],=40 Mlla,
[6]c=100 MITa.



F,=6KkH +F2 =2kH

0,75a

Y

3m

2M

3agaua Nel7
Jlnst naHHOM GayKu U3 yCIOBHS MPOYHOCTH MOA00paTh NPSIMOYTOJIBHOE TONEPEYHOE CEUCHHE
C COOTHOIIEHHWEM JIUH CTOpoH h/b=2. [l NOdy4eHHBIX pa3MEpOB CEUCHHs OIPENEIUTh

nepemeenue Toukn K. Jlonyckaemoe Hanpsbkenre [6]=160 MlITa, momyss FOnra E=2x10° MITa.

F=35kH
K
g il
4m

2M |1m

Jns naHHOM Oanku, HM3TOTOBJICHHOW M3 XPYNKOrOo Marepuaia, HUMEIOIIeH TpeyroyibHOe

3agaua Nel8
MONEPEYHOE CEUYEHUE, OMPENEIUTh U3 YCJIOBHUS MPOUYHOCTH XapaKTEpHBIA pa3Mmep ceueHus [a],
MpEABAPUTENIBHO PELIMB BOMPOC O €ro paudoHadbHOM TmosioxkeHuu. [lpuusare: [c],=60 Mlla,

[6]=150 MITa.
Fy=15kH  Fy=7kH

Y

3,5m

1,5a

3agaua Nel9
Jlyis maHHOM Oalku M3 YCJIOBUS MPOYHOCTH MOA00paTh Kpyriioe momnepedHoe ceueHue. s
HOJIy‘-IeHHOI‘O ,uHaMeTpa CCUCHUA OHpeHeHI/ITI: HepeMeH_ICHI/IC TOYKH K I[OHyCKaCMOG HaHpH)KeHI/Ie

[6]=160 MIIa, moxyns ynpyroctu E=2x10° MI1a.
F=30 kH

K
3m ”%"2M 4m ’AP’

Jns naHHOM Oanku, HM3TOTOBJICHHOW M3 XPYNKOrOo Marepuaia, HUMEIOIIeH TpeyroyibHOe

3agaua Ne2(
MONEPEYHOE CEUYEHUE, OMPENEIUTh U3 YCJOBHUS MPOUYHOCTH XapaKTEpHBIM pa3Mmep ceueHus [a],
MpEABAPUTENIBHO PEUIMB BOMPOC O €ro pauuoHadbHOM TmosioxkeHuu. [lpunsare: [6],=50 Mlla,

[6]c=140 MlI]a.
F\=3kH F,=3kH

1,65a

3,5m




3angaya Ne2l

JUIs KOHCOJBHOIO Bajla OINPEAEIUTh W3 YCIOBHS IPOYHOCTH BEJIUYHMHY OITyCKaeMOI'o
muamerpa ceueHust [d]. Jlnsg momydyeHHOTO pa3Mepa CeueHHsl ONpeAeTUTh MaKCHMAallbHBIN
aOCOMIOTHBI YTroJl 3aKpy4YHMBaHUS Bajla, IOCTPOMB JIIOPY YIVIOB 3aKkpyuuBaHus ¢. [IpuHATH
nonyckaemoe Hanpsbkenue [1]=150 MlITa, moayns ynpyrocta G=8x10* MITa.

2kH'm 3xHm SkHm
Y a1 q
4 -of-—+
¥ v A
0,5 m 0,2 m 0,4 m

3agauya Ne22

JIis IaHHOTO Baja ONPENEIHMTh U3 YCIOBHS IPOYHOCTH BEJIMYUHY JOIyCKAEMOIO AUAMETPA
ceuenus [d]. Jlas mOMy4EHHOrO pasMepa CEUeHHUs ONPENEINTh MAKCHUMAIbHbBIA a0COMIOTHBIA yroi
3aKpYYMBaHHMs Baja, IOCTPOUB OIIIOPY YIVIOB 3aKpyudBaHusi ¢. JIOIyCKaeMOe HAaIpsuKEHUE
[1]=120 MIla, moxyns casura G=8x10* MITa.

SkH'm  IkHm 4xHm

H# K
03m |02nm 0,8 m

3amaua Ne23

JUIs KOHCOJBHOIO Baja OINPEAEIUTh W3 YCIOBHS IPOYHOCTH BEJIUYMHY JOITyCKaeMOI'o
muamerpa ceueHust [d]. Jlng momydyeHHOTO pa3Mepa CeueHHsl ONpeACTUTh MaKCUMAallbHBIN
aOCONIOTHBI YTroJ 3aKpy4yHMBaHUS Bajla, IOCTPOMB JIIOPY YIVIOB 3aKkpyuuBaHus ¢. [IpuHATH
nonyckaemoe Hanpsbkenue [1]=100 MITa, moayns ynpyrocta G=8x10* MITa.

3kHm IxkH'm  SkHwm

#

¥
0,4 m 0,8 m 0,3 m

3amaua Ne24

JUIs KOHCOJBHOIO Baja OINPEAEIUTh W3 YCIOBHS IPOYHOCTH BEJIUYHMHY [JOITyCKaeMOI'o
nuamerpa ceueHust [d]. Jlnsg momydeHHOTO pa3Mepa CeueHHsl ONpeAeTUTh MaKCHMallbHBIN
aOCOMIOTHBI YTroJ 3aKpy4YHMBaHUS Bajla, IOCTPOMB SIIOPY YIVIOB 3aKkpyuuBaHus ¢. [IpuHATH
nonyckaeMoe Hanpsbkenue [1]=165 MlIla, moayns ynpyrocta G=8x10* MITa.



4xHm IxHm 2kH'm

0,2m 0,7 m 0.5m

3amaua Ne25

JUIs KOHCOJBHOIO Baja OINPEAEIUTh W3 YCIOBHS IPOYHOCTH BEJIUYHMHY JOITyCKaeMOI'O
nuamerpa ceueHust [d]. Jnsg momydyeHHOTO pa3Mepa CeueHHsl ONpeAeTUTh MaKCHMAallbHBIN
aOCOMIOTHBI YTroJl 3aKpy4MBaHUS Bajla, IOCTPOMB SIIOPY YIVIOB 3aKkpyuuBaHus ¢. I[IpuHATH
nonyckaemoe Hanpsbkenue [1]=100 MITa, moayns ynpyrocta G=8x10* MITa.

2kHm IkHm  S5kHwm

v

‘_"”'_'

0,7 m 0,5m 0,3 m

3amaua Ne26
JU1st TOKa3aHHOTO Ha PUCYHKE CTATUYECKH HEONPEAEIMMOTO CTEPKHS MO00paTh U3 yCIOBUSA
IIPOYHOCTH IBYTaBPOBOE CEUEHUE, €CIIU loIlyckaemoe HanpskeHue [6]=160 MIla.

F=27 KH*

2M 4m »;;»

NNNNN

3amaua Ne27
JUist TOKa3aHHOTO Ha PUCYHKE CTATUYECKH HEONPEAEIMMOTO CTEPKHS MO00paTh U3 yCIOBUSA
IIPOYHOCTH IBYTaBPOBOE CEUEHUE, €CIIU I0Ilyckaemoe HanpskeHue [6]=160 MIla.

M=18 kKHm

4m ’2M "z”

NNNNN

3agaua Ne28

JJis IOKa3aHHOTO Ha PUCYHKE CTATHUYECKU HEONPEeAeNuMOro Opyca OmpeaenuTh U3 yCIOBUS
MIPOYHOCTHU BETUYUHY JTOIYyCKAEMOU IUIOLIAIN TOTIEPEYHOro ceueHus [A], ecliu u3BeCTHA BETUYMHA
nomyckaemoro HanpspkeHus [6]=160 Mlla.

/A A2

, / y
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Y Fl:]()KH F2:-/();<H [

0,5 M 0,5 m 0,5m




3amaua Ne29
JI1st TOKa3aHHOTO Ha PUCYHKE CTATUYECKH HEONPEAEIMMOTO CTEPKHS MO00paTh U3 yCIOBHSA
IIPOYHOCTH IBYTaBPOBOE CEUEHUE, €CIIU I0IlyckaeMoe HanpskeHue [6]=160 MIla.

F=40 kH

7m ”X” 3m

NANNNN

3amaua Ne30
J1J1 TIOKa3aHHOTO Ha PUCYHKE CTATUYECKU HEOMPEACTUMOTO CTEPKHS o00paTh U3 yCIOBUS

IIPOYHOCTH ABYTaBPOBOE CEUEHUE, €CIIU IoIlyckaemoe HanpskeHue [6]=160 MIla.

F=27 kH

2m m ”E”

NNNNN

3agaua Ne31
J1J1s TIOKa3aHHOTO Ha PUCYHKE CTATUYECKU HEOMPEACTUMOTO CTEPKHS o100paTh U3 yCIOBUS

IIPOYHOCTH IBYTaBPOBOE CEUEHUE, €CIIU IoIlyckaemoe HanpskeHue [6]=160 MIla.

M=36 kH-m

‘r\
M r|\l 2m ”;I;”

NANNN

3agaua Ne32

JJis IOKa3aHHOTO Ha PUCYHKE CTATHMYECKH HEONPEeAeNTuMOro Opyca OmpeaeNuTh U3 yCIOBUS
MIPOYHOCTHU BETUYUHY JIOMYyCKAEMOH IUIOLIAAN TOTIEPEYHOTo ceYeHus [A], ecliu u3BeCTHA BETUYMHA
nomyckaemoro Hanpspkenus [6]=160 Mlla.

472
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3amaua Ne33
JUist TOKa3aHHOTO Ha PUCYHKE CTATUYECKH HEONPEAEIMMOTO CTEPKHS MO00paTh U3 yCIOBUSA
IIPOYHOCTH IBYTaBPOBOE CEUEHUE, €CIIU IoIlyckaemoe HanpskeHue [6]=160 MIla.



F=50 kH

4m ”2;” 2Mm

NANNN

3agaua Ne34

Jlnist 3a1aHHOTO CTEPIKHS, HATPYKEHHOTO MPOCTPAHCTBEHHOW CHCTEMOM CHII, TOA00paTh U3

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

F1=5 kH
M=20 kH-m
A — F4=3 kH
I F2=4 KH/
Y/
5m

3amaua Ne35

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

YCIIOBHSI TIPOYHOCTH Pa3Mephl MPSMOYTOJbHOrO cedeHus h u b. [IpuHATH BEIMYMHY JTOMYCKaeMOTro
Hanpspkenus [6] = 160 MIla, h/b = 3.

F,=9 kH

M=23 kH-m
. _
) F2=3 KH/ F3=4 KkH

3amaua Ne36

Jlnist 3a1aHHOTO CTEPIKHS, HATPYKEHHOTO MPOCTPAHCTBEHHOW CHCTEMOM CHII, TOA00paTh U3

YCIIOBHSI TIPOYHOCTH Pa3Mephl MPSMOYTOJbHOrO cedeHus h u b. [IpuHATH BEIMYHMHY JTOMYCKaeMOTro
Hanpspkenus [6] = 160 MIlIa, h/b = 2.

F,=4 kH

M=27 kH-m
v
. F,=5 KH/ F,=6 kH

3amaua Ne37

Jlnist 3a1aHHOTO CTEPIKHS, HATPYKEHHOTO MPOCTPAHCTBEHHOW CHCTEMOM CHII, TOA00paTh U3

YCIIOBHSI TIPOYHOCTH Pa3Mephl MPSMOYTOJbHOTO cedeHus h u b. [IpuHATH BEIMYHMHY JTOMYCKaeMOTr0
Hanpspkenus [6] = 160 MIla, h/b = 2.



F1=5 kH
M=20 kH-m

VA — F,=3 kH
) I F,=4 KH/

3angaya Ne38

Jlnist 3a1aHHOTO CTEPIKHS, HATPYKEHHOTO MPOCTPAHCTBEHHOW CHCTEMOM CHII, TOA00paTh U3
YCIIOBHSI IPOYHOCTH Pa3MepHhl MPsIMOYTOJIbHOTO cedeHus h u b. IIpuHATH BEMUYMHY JAOIMYCKaeMOro
Hanpspkenus [6] = 160 MIla, h/b = 3.

F,=4 kH
M=27 kKH-m

F,=6 kH

3amaua Ne39
Jlns TOKa3aHHOM Ha PUCYHKE CTOWKM JBYTAaBPOBOTO CEUEHHUS TpeOyeTcs ONpeaeuTh
JIOTYCKaeMyI0 U KPUTHYECKYIO BEJIMYUHY CoKUMaronieil cuibl F. Marepuan croiiku — ctanb Ct3 ¢

JONyCKaeMbIM HanpsikeHueM [6]e=160 MITa u moxynem ynpyroctd E=2x10° MITa. Ilpunsts B
pacuérax Ao = 61, Aupex = 100, @ =310 MIla, b = 1,14 MIIa.
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Jlns moka3aHHOM Ha PUCYHKE CTOMKH MPSMOYTOJIBHOTO CEYeHHs TpeOyeTcs ONpeaeiuThb
JIONyCKAaeMYI0 M KPUTHUYECKYIO BEJIMYMHY CoKMMarolen cuibl F. Marepuain ctoiiku — crans Ct3 ¢

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

3anaya Ned1
Jlns  1oka3aHHOW Ha PHUCYHKE CTOMKH KpYIJIOTO Ce4eHUs TpeOyercss OmpeaeiuTh
JIONyCKAaeMYI0 M KPUTHYECKYIO BEJIMYMHY CoKMMarolen cuibl F. Marepuain ctoiiku — crans Ct3 ¢

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

ve

3m

10 cm

3agaua Neq2
Jlns TOKa3aHHOM Ha PUCYHKE CTOWKM JBYTAaBPOBOTO CEUEHHUSI TpeOyeTcs ONpeaeuTh
JIONyCKAaeMYI0 ¥ KPUTHUYECKYIO BEJIMYMHY CoKMMarolen cuibl F. Marepuain ctoiiku — crans Ct3 ¢

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

i,

2.5m

Ne20

3amaua Ned43
Jlns moka3aHHOM Ha PUCYHKE CTOMKH MPSMOYTOJIBHOTO CEYeHHs TpeOyeTcs ONpeaeiuTh

JIONyCKAaeMYI0 M KPUTUYECKYIO BEJIMYMHY CoKMMarolen cuibl F. Marepuain croiiku — crans Ct3 ¢

JONyCKaeMbIM HanpsikeHueM [6]e=160 MITa u momynem ynpyroctd E=2x10° MITa. Ilpunsts B
pacuérax Ao = 61, Aupex = 100, @ =310 MIla, b = 1,14 MI1a.
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3amaua Ned4
Jns  moka3aHHOW Ha PpUCYHKE CTOMKH KpYIJIOTO Ce4eHUs TpeOyercss OmpeaeiuTh
JIONyCKAaeMYI0 M KPUTUYECKYIO BEJIMYMHY CoKMMarolen cuibl F. Marepuain ctoiiku — 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 MIIa.

-

5m

10 cm

3amaua Ned5S

Ha ympyryio 6anky 3aaHHOTO IMOIEPEYHOr0 CEYEHHUsi ¢ BhICOTHI H=60cM cBOOOAHO majgaer
abCOIIOTHO KECTKOE TeJIo Maccoi m. OrnpenenuTe TOMyCTUMYIO BETMYUHY MAcChl MaJaloIIero Tena
[m], mpu xKoTOpo#t OyneT obecrieueHa mpouHocTh Oanku. Jlomyckaemoe HampshkeHue [6]=160 Mlla,
MoyJib ynpyrocta E=2x10° MITa.

II

T

3anaya Ned6

Ha ympyryio 6anky 3aaHHOTO MOIEPEYHOr0 CEYEHHUsI C BBICOTHI H=12cM cBOOOAHO majgaer
abCOIIOTHO KECTKOE TeJIo Maccoi m. OrnpenenuTe TOMyCTUMYIO BETMYUHY MAcCChl MaJaloIIero Tena
[m], mpu xKoTopo#t OyneT obecrieueHa mpouHocTh Oanku. Jlomyckaemoe HampshkeHue [6]=160 Mlla,
MoyJib ynpyrocta E=2x10° MITa.

No27




3amaua Ne47

Ha OGanke, m3rotoBneHHON u3 IBYX OBYTaBpoB Ne33, yCTaHOBJIEH 3JIEKTPOJBUTATENb, BEC
koToporo F=16 kH. Yucno obopotoB snexkrpoasuraresns N=650 06/MHH, aMIUIUTYTHOE 3HAYCHHE
LEHTPOOEIKHOM CUITBI, BO3HUKatoLIeH npu Bpamienuu poropa Fo=10 xH. IIponssectu npoBepouHbIi
pacuer Ha IPOYHOCTb, IIPUHSIB I0IIycKaeMoe HanpshkeHue [6] paBHbM 160 MlT1a.

Fosith
N°33

*F II

SSSN S

3anaya Ned8

Ha ympyryio 6anky 3aaHHOTO IMOMEPEYHOro Ce4eHusi ¢ BbICOThI H=30cM cBOOOAHO majgaer
abCOIIOTHO KECTKOE TeJIo Maccoi m. OrnpenenuTe TOMyCTUMYIO BETMYUHY MACChl MaJaloIIero Tena
[m], mpu xKoTOpo#t OyneT obecrieueHa mpouHocTh Oanku. Jlomyckaemoe HampsbkeHue [6]=160 Mlla,
MoyJib ynpyrocta E=2x10° MITa.

I1
’% 4m ’T"M

3anaya Ne49

Ha ympyryio 6anky 3aJaHHOTO IMOIEPEYHOr0 CEYEHHUsI C BBICOTHI H=24cM cBOOOAHO majgaer
abCOIIOTHO KECTKOE TeJIo Maccoi m. OrnpenenuTe TOMyCTUMYIO BETMYUHY MAcChl MaJaloIIero Tena
[m], mpu xKoTOpo#t OyneT obecrieueHa mpouHocTh Oanku. Jlomyckaemoe HampshkeHue [6]=160 Mlla,
MoyJib ynpyrocta E=2x10° MITa.

No27

™
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7.3.3. Kputepun u HOpMbI OLIEHKH

®opma
NpoBeIeHNs
Cemectp . KpuTtepun u HopMbI OLlEHKH
NMPOMEKYTOYHOM
aTTeCcTAllMHU
3 sK3aMeH (YCTHO) [TonHble M TpaBUIIBHBIE OTBETHI HA

TCOPCTUUCCKUEC BOIIPOCHI U BEPHOC

«OTIIMYHO)
pelIeHre 3aa4u U3
DK3aMEHAIMOHHOTO OHMJIEeTa.
B 0CcHOBHOM TIIpaBHIILHBIE OTBETHI HA
TEOPETUIECKHUE BOMIPOCHI, HO
«XOPOIIIO» TpeOyIolIe HaBOISIINX BOIPOCOB U

YTOUYHEHHUH, PEIICHUE 3a0a4H C
HE3HAYUTEJIbHBIMU HETOYHOCTSIMH.

«YIOBJIETBOPUTEIILHO

OTcyTCcTBHE TIOTHOTHI PACKPBITUS
CYIITHOCTH TEOPETHUECKHUX BOIPOCOB,
pelIeHre YK3aMEeHAIIMOHHOMN 3a]1a91 C
OIIINOKOIA.

«HEYIOBJIETBOPUTEIILHO

He3nanue Teopetnyeckoro
Marepuaia U HEBEPHOE PELICHUE WIIH
OTCYTCTBUE PELLECHHUS
9K3aMEHAIIMOHHOM 3aJ1a4uu.




8. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieYeHHe TUCHUILITUHBI

8.1. O0s3aTesbHAsI IMTEPATYPA

Tun (yueOHHMK, ydeOHOE

KoanuectBO B
HAY4YHOI

Ne A 3 nocooue, yuedHo- r 616 /
w/n BTOPbI, COCTABUTEIHN aryiaBue (3aroJioBoOK) MeToImeckoe Hocobe, 0/ U31aHHA noIHoTeKe
NpAKTHIYM, Ap.) HaunmenoBanue
IBC
1 I1. A. ITaBnoB [u np.] ; mog | ConpoTUBIIEHHE MaTEpPUAJIOB Y4eOHuK 2019 OBC «Jlanby
pexn. b. E. MenbHuKOBa [D51eKTpOHHBIH pecypc]
8.2. lonostHuTEIBLHAS IUTEPATYPA
Tun (y4eOHHK, yueOHoe KMH%CTEO e
Ne nocodue, yue0Ho- HayHHoH
w/n ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJji0BoK) MeToHYeCKoe MocoBHe, I'ox u3panus ondamnoTexe /
NpAKTHIYM, Ap.) HaunmenoBanue
IBC
2 | T. ®.I'aBpunosa, E. I1. ConpoTHuBieHHE MaTEPUATIOB IIpakTukym 2016 Penosuropuii
I'opnuenko, A. A. PazyBaeB | [DneKTpOHHBIN pecypc]| : IPaKTUKYM JUIs Ty
CTYACHTOB 3a04. popMbl 00ydeHus. B 2 4.
4.1
3 | T. ®. I'aBpunosa, E. I1. ConpoTHuBieHHE MAaTEPUATIOB IIpakTukym 2016 Penosuropuit
I'opnuenko, A. A. PazyBaeB | [DneKTpOoHHBIN pecypc]| : IPaKTUKYM JUIs Ty
CTYACHTOB 3a04. GopMbl 00ydeHus. B 2 4.
4.2
4 | T. ®.I'aBpunosa, E. I1. ConpoTHuBieHHE MaTEPUATIOB IIpakTukym 2017 Penosuropuii
I'opnuenko, A. A. PazyBaeB | [DneKTpOoHHBIN pecypc]| : IPaKTUKYM JUIs Ty
CTYACHTOB 04HOM (hopMbl 00yueHus. B 2 4.
4.1
5 B.T. Kykos Mexanuka [ DJIeKTpOHHBIHN pecypc] : Y4eOHoe mocobue 2012 OBC «Jlanby

COIMPOTUBJICHUC MATCPUAJTIOB




8.3. Ilepeuennb mpogeccHOHATBHBIX 0a3 JAaHHBIX U WHGOPMAIMOHHBIX CHPABOYHBIX
CHCTEM
http://www.toehelp.ru/theory/sopromat/  Jlekiuu 1o  gucruruinHe  «CompoTHBIIEHUE
MaTepUaIOBY, WIIIOCTPUPOBAHHbIE IPUMEPAMU PEILICHUS 3a1a4.

http://technofile.ru/files/sopromat.html ~ Marepuansl i1 CKaYMBaHWSA:  LIMAPTaJKH,
METOIMYECKUE TIOCOOMs TO pelieHuo 3anad, y4deOHuk DeomocheBa 10 CONMPOTUBICHHIO
MaTepHalIOB, COPTAMEHT MPOKATHBIX Mpoduieid, GopmMybl.

http://mysopromat.ru/ Ha 3Tom caiite HaxoaAuTCs:
e IIOJHBIN KOHCIIEKT JeKUui 1o Kypcy «ConpoTusienue Marepuaiosy;
e HCTOpHS CO3/IaHUS U CTAHOBJICHUS CONPOTHUBIICHHUS MAaTepHAIOB, KaK y4eOHOTO IpeIMeTa;
e OIIMCAaHUE COBPEMEHHBIX METOJ0B KOHCTPYHPOBAHMS M pacueTa W3JEJIUil Ha IMPOYHOCTh U
JIOJITOBEYHOCTB;
e CTaTUCTHUYECKHE METOJbI 00pabOTKH pe3yIbTaTOB MEXAaHUYECKHUX HCIIBITaHUH;
e ONHCaHUE COBpEeMEHHBIX MporpaMMHbIX KoMiiekcoB CAD/FEA;
e  Ppa3IUYHBIE CIIPAaBOYHBIE MATEPHUAIIBI.

http://www.soprotmat.ru/ Ha caiiTe HaxoauTcsi Kypc JEKIHH, J1abopaTOpHBId MpPaKTUKYM,
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 CKayaTh IpOrpaMMy JUIs pacyeTa 0ajok, paboTaloNMX Ha U3THO.

8.4. IlepeueHb NpOrpaMMHOro odecrnevdeHnst

Ne Hanmenosanue IO PexBu3nTHI A0roBopa
n/n (maTa, HOMep, CPOK AelicTBHSA)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc neicTBUs — 6ecCpPOUHO;

koHTpakT Ne 1653 ot 14.12.2018, cpok
JeicTBUSL — 6eCCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015r., cpox
Office Standard 2013 Russian OLP NL JeHCTBHS - OECCPOUHO
AcademicEdition




8.5. Onucanne MarepuaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM ISl OCYIIECTBJICHUS
o0pa30BaTe/IbHOIO NMpouecca no JUCHUIINHE

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTePCKUX H JP.
00BEeKTOB [JIs1 NPOBEJCHUA NPAKTHYCCKHUX H

J1a00pPATOPHBIX 3aHATHIA, OMeLIeHUI 15

CaMOCTOSITeIbHOM PadoThl 00y4aroMuXCs

(Homep ayauTopun)

ITepeyeHb 0OCHOBHOTO 000pY/10BaHHUSA

VYuebHas ayautopusi JUIsl IPOBEACHUS 3aHATUI
JEKIIMOHHOTO THUMa. Y4eOHas ayauTopus s
IIPOBEACHUS 3aHATUM CEMUHApPCKOIO  THIIA.
VYuebHas ayIUTOpUS JUTS KypCOBOT'O
IIPOEKTUPOBAHMS  (BBIIOJIHEHUS  KYpPCOBBIX
pabot). YueOHast ayauTopus Ajsl MPOBEACHUS
IPYIIIOBBIX U UHAUBUIYAJIBHBIX KOHCYJIbTALlUN.
VYuebHas ayauTopusi JUIsl IPOBEACHUS 3aHATUI
TEKyIIEr0  KOHTPOJISL U INPOMEXKYTOYHOU
arrecramnuu. (I'-326)

Crounbl yuernueckue (MOHOOIOKH)
JBYXMECTHBIE, CTOJ
[IPENOAABATEIIbCKUM, CTYJI
NPEeroIaBaTeNbCKUH, TOCKa ay JUTOpHAs
(MenoBast), 5KpaH HaBECHOM,
CTalMOHAPHBIN IIPOEKTOP, IIPOLIECCOD,
MBIIIb KOMIIBIOTEPHAS, TyJIbT JUIS
IPOEKTOpa, HOYTOYK, CUCTEMa
rUOpUIHOTO OOYUYEHHUs C UHTEerpaluei B
CYIIECTBYIOILYIO CUCTEMY YIIPABICHHS
o0y4yeHHeM JJ1s1 MOOUIIBHOTO pabodero
MeCTa, cucTeMa THOpPUIHOTO 00yUeHHS
C UHTETpaluei B CyIECTBYIOUIYIO
CHCTEMY yTpaBJICHUS 00yUEeHUEM IS
yueOHOI ayTuTOpHuU

VYuebHas  ayauropuss UL TPOBEIEHUS
nabopaTOpHbIX paboT. YueOHas ayAuTOpHs IS
IIPOBEJEHUS  3aHATHUIL CEMHMHApPCKOro  THUIIA.
VYuebHas ayJuTopus TUISL KypCOBOTO
IIPOEKTUPOBAHMS  (BBIIOJIHEHUS  KYpPCOBBIX
pabot). YueOHast ayauTopus Ajsl MPOBEACHUS
IPYNIOBBIX U MHIMBUIYaJbHBIX KOHCYJIbTAILIUH.
VYuebHas ayauTopusi JUIsl IPOBEACHUS 3aHATUI
TEKyHIero  KOHTPOJS M NPOMEXKYTOUHOM
arrectanuu. (A-115)

Cromnbl yueHnyeckue (MOHOOIOK
JIBYXMECTHBIN), CTOJIBI
MIPEIoIaBaTeNIbCKUE, CTYIIbs
IPeroIaBaTeNIbCKUEe, OCKa ayJUTOpHAs
MeloBasi, mKadg Uit yueOHbIX TocoOuii,
nabopaTopHasl yCTaHOBKA, BBITSKHAS
BEHTHJISIMS, IPUTOYHAS] BEHTHIISALIUS

[TomemieHne 1ist CaMOCTOSTENBbHOM  pabOThI
obyuaromuxcst (I'-401)

Croubl, CTyJbs, KOMIIBIOTEPHI
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