denepanbHOE TOCYTapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIIETO 00pa30BaHUS
«TONMBATTHHCKUN TOCYIapCTBCHHBIH YHHUBEPCUTET

b51.5.08.02

(undexc oucyuniumol)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

Mexaunuka 2

(HaumeHo8aHUue OUCYUNTIUHDL)
10 HAIIPABJICHUIO TOATOTOBKH (CHEIUATBLHOCTH )

15.03.01 MammHoCTpOoeHuE

(KOO U HAUMEHOBaHUe HANPABNIeHUsL NOO20MO8KU, cheyuaibHocmu 6 coomeemcmesuu ¢ @I'OC BI10O/ @I'OC BO)

COBpeMeHHBIe TCXHOJOTHYCCKHEC ITPOUCCChI N3IrOTOBJICHUA I[CT&J'IGIZ B MAallTMHOCTPOCHUHU

(ranpasnennocms (npogunn))

CDopMa O6y‘l€HI/I$IZ 3d04Has1

I'on Habopa: 2019

Pacnpenesienue 4acoB AMCUMILIMHBI IO KypcaM M BHAaM 3aHATHI (110 y4eOHOMY IJIaHY)

KoauuectBo 3ET 6
Yacos no PYII 216
Buaplr KoHTpPOIA Ha IK3aMeHbI 3a4ersl Kypcosbie Kypcosbie Korrpoasmbie
Kypcax NMPOEKTHI pa6oTsI (Ml:,af;:::mﬁ
(opmeI 00y4enus)
2
NeNe kypca
1 2 3 4 5 6 HNroro
3ET mo kypcam 6 6
Jlexnun 8 8
JlabGopaTopHble 8 8
IIpakTHyeckue 12 12
KontakTHas padora 28 28
Cawm. padora 184 184
KonTpoab 4 4
Hroro 216 216

ToabsitTH, 2018



Pabouass mporpamma coctaBiena Ha ocHoBaHuu PI'OC BO u ydeOHOro maHa HampaBJICHHS
MOATOTOBKHU (CMEUUATBHOCTH)

15.03.01 MammHocTpoeHune
(KOO U HAUMEHOBAHUE HANPABILEHUS NOO20MOBKY, cheyuatbHocmu 8 coomsememsuu ¢ @T'OC BI10/ ®I'OC BO)

PenensupoBanue padoueii mporpaMMbl JUCUMILUIUHBI:

v| OrcyrcrByer

v| YudeOnas (pabouast) mporpamma ogo0peHa Ha 3aceaannu kadenpsl «HanoTexHomoruu,
MaTepuaIoBeeHUE U MeXaHUKay (poTokol 3aceqanust Ne 2 ot « 19 » 09 2018 1.)

Penensent
(OondrcHOCmb, YueHoe 36aHue, CeneHy) (noonucw) (U.0. ©amunusa)
« _» 20 T

Cpoxk neiicTBusi mporpamMmmali: 10 «19» centsiops 2024 r.

HNudopmanus 06 akTyanusanuu padoyeil nporpaMMsbl M CHMILIMHBI:

[TpoTokou 3acemanus xkadenpor No OT « » 20 T

[TpoTokoun 3acemanus xkadenpsr No OT « » 20 T

[TpoTokou 3acemanus xkadenpor No OT « » 20 T

[Iporokon 3acenanus kadeapst Ne OT « » 20 T
COI''TACOBAHO
3aBeyronui
Kadeapoi «CBapka, 06paboTKa MaTEpHAJIOB JaBJICHUEM U POJCTBEHHBIE MPOIECChI»

(8vinyckarowel HanpagieHue (CneyuaibHOCmy))

«__» 20 T B.B. Enpnios
(noonucsw) (H.0. @Pamunus)

YTBEPXIAIO

3aBenyromumii kadenpoit «HaHOTEXHOIOTUHU, MATEPUATIOBEICHUE U MEXAHUKAY
(paspabomasuieti PIT]])

« » 20 T I'.B. KneBuoss
(noonucy) (M.0. @amunus)




AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)

b1.5.08.02 Mexanuka 2

(MHAEKC ¥ HAaMMEHOBaHUE AUCUUILUIMHBI (y4eOHOTO Kypca))

1. Heab n 3a7aun U3yYeHUs IUCHUILIMHBI (Y4eOHOTr0 Kypca)

Y4ebnpiii kypc «MexaHuka 2» - 3TO 4acTh OOIICH MUCHUILIUHBI «MexaHuka», B
KOTOPOM H3JI05KEHBI OCHOBBI HayKu « CONMPOTHBIIEHUE MAaTEPUAJIOB)» - HAYKH O IPOYHOCTH
1 KECTKOCTH 3JIEMEHTOB MHKEHEPHBIX KOHCTPYKLIHIA.

enp — HayuuTh Oyaymux OakalaBpOB MPAaBHIIBHO BBIOMPATh KOHCTPYKLIMOHHBIE
MaTepuaibl U KOHCTPYKTUBHBIE (POPMBI, 00ECTICUNBATh BHICOKHE IMOKA3aTeNN HAIeKHOCTH,
JOJTOBEYHOCTH U O€3011aCHOCTH HANpPSKEHHBIX KOHCTPYKLUUN M Yy3JI0B 00OpyJOBaHUS,
co3/1aBath 3P (PEKTUBHBIE U IKOHOMUYHBIE KOHCTPYKIIUH.

3amaun:

1. HayuuTb CTyI€HTOB COCTaBJIATh PACUETHBIE CXEMBbI PEAIHBIX OOBEKTOB.

2. IIpoBoAMTH pacueThbl TUIIOBBIX 3JIEMEHTOB KOHCTPYKILIUM.

3. OTpIcKMBaTh  ONTHUMAJbHbIE  PEIICHUSA,  YYUTHIBAS  SKOHOMHMYECKYIO
11€51€CO00Pa3HOCTb.

4. Cpsa3pIBaTh  BOEJIMHO HMH)KEHEPHYIO TIIOCTAHOBKY  3aJayd, pacuer U
MPOEKTUPOBAHKE, YUUTHIBAsI NPO(UIIb HAITPABICHUS.

2. MecTo nucuuiuinabl (yuedHoro kypcea) B crpykrype OIIOII BO

Jannas nucumiuinHa (y4eOHbIM Kypc) OTHOCUTCS K ©Oa3oBoid uvactu broka 1
Jucuuriuabl (MOAYIN).

JucuuniauHel, y4eOHbIEe KypChl, Ha OCBOCHHMHM KOTOPBIX Oa3vpyeTcsi JaHHas
aucuuIuinHa  (y4eOHbId Kypc) — BbICIIasg MaTemaTuka, (U3uKa, TeopeTHuecKas
MEXaHUKA.

JucuuniauHel, y4eOHbIE KYpChbl, HIJsi KOTOPBIX HEOOXOJUMBbI 3HAaHUS, YMEHUS,
HaBBIKH, IPUOOpETaeMble B pe3yJIbTaTe U3YUYCHUS TaHHOW TUCHUIUIMHBI (Y4eOHOTO Kypca)
— MexaHWKa 3 (meTtanu MaliMH W OCHOBBI KOHCTPYHMPOBAHHs), MeXaHWKa 4 (Teopus
MEXaHU3MOB M MAIIIKH).



3. Ilnanupyemble pe3yJbTaThl 00y4eHHs MO AUCHHUILINHE (YueOHOMY Kypcy),

COOTHECCHHbIC

C

IIAHUPYEMbIMH pe3yJibTaTaMu OCBOEHUS

o0pa3oBaTeJIbHOI MPOrPaMMBbI

dopmupyembie U
KOHTPOJIUPYyeMble
KOMIIETEHIIUH

Ilnanupyemble pe3yabTaThl 00y4eHHUs

- YMEHHE UCTIOJIb30BATh
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCHUTUTHH B
npodeccuoHanTbHON
JCSITETLHOCTH, IPUMEHSITh
METObl MATEMATHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS,
TEOPETUYCCKOTO
9KCIICPUMECHTATBHOTO
uccnenoBanus (OITK-1)

3HaTh. OCHOBHBLIC MCTOJZbI pacucrta Ha IM[MPOYHOCTD,
KCCTKOCTh U YCTOP’I‘IPIBOCTB

YMeTh: DOPOU3BOAWUTH AHAIN3 PACUYETHBIX CXEM,
uaeHTU(pUIUPOBATh BUIBI JedOpMaIlud, MNPUMEHSITH
METOAbl pacyera B COOTBETCTBHE C IIOCTABJICHHOU
3a7a4eli, aHAJIM3UPOBATH IIOJYYECHHBIM pE3yJIbTaT M
JIeJIaTh BBIBOJIbI O pad0TOCIIOCOOHOCTH KOHCTPYKIIUHU

BJ'IaI[eTBZ MCTOAaMHU pacCucTa Ha IIPOYHOCTDb, )KCCTKOCTDb
)51 YCTOﬁqHBOCTB THUITIOBBIX PACUCTHLBIX CXCM

TeMmaTH4ueckoe coacpKaHn e TNCIUIIIINHBI (yqeﬁﬂoro Kypca)

Paznes, moaysib

Iloapasnes, Tema

Brenenue. [loctpoenne

Lenu u 3amaun aucuuIuInHbL. OCHOBHBIE MPHUHIUIIBI M TUIIOTE3BI.
Buytpennue cunossie haktopsl (BCD). Meton ceueHui.
Knaccudukanus npocreiliyx BuaoB HarpyxxeHus. [lonstue o

sntop BCO HANPSDKEHUH, IEpEMENIeHUH U Aedopmanuu
[Toctpoenue »mtop BCO npu pacTsskeHUU-CKaTUU, KPYUSHUU U
A3ruoe
MexaHu4YeCKHe [TonsiTHE 0 HANMPSKEHUH, IEPEMEIICHUH U AePOopMaIii IpU
XapaKTCpI/ICTI/IKI/I paCTH)KCHI/H/I-C)KaTI/II/I
MaTepHasoB MexaHnyeckre UCTIBITAaHUS MaTepUAIIOB Ha PACTSHKEHHE U CHKaThe

Pacuer Ha poYHOCTH U
KECTKOCTb IIPU
PaCTSHKEHUU-CXKATUHI

Pacuert Ha IMMPOYHOCTH U KECTKOCTDb IIPU PACTAKCHUUN-CIKATUU

I'eomeTpuueckue

ITousTHE O CTAaTUYECKUX MOMEHTAX miomaan, MOMCHTaX HHECPUHH,
paanycec HHCPLUU. Hp606p3.30BaHI/IC MOMCHTOB MHCPIIUHA

XapaKTEPUCTUKH TUIOCKUX
CEUYEeHUN

OHpG}IGJ’IeHI/Ie IMMOJIOKCHHA HECHTPA TAXKCCTHU U I'TTABHBIX
HCHTPAJIbBHBIX MOMCHTOB MHCPIHH CIIOKHOI'O CCUYCHUA

[Tpsmoii monepeunsiit n3ru6. HopmanbHble HaNpspKeHUs pU
yncToM u3ruoe. KacarenbHble HaNpsKeHUs! IPU MONEPEYHOM
u3rube. OcoOeHHOCTH pacyeTa Ha MPOYHOCTh OaJIOK U3
IJIACTUYHOTO U XPYNKOr0 MaTepHajioB

N3rub

PacueT Ha )KeCTKOCTb IIPU MPSIMOM IOTIEPEYHOM U3rHoe.
HuddepenunansHoe ypaBHEHHE YIIpYyroi JUHUM Oanku. Meron
Mopa ¥ ero 4YuClIeHHbIE IPHIIOKEHHUS

Kocoii n3ru6. Pacuet Ha mpoOYHOCTH U JKECTKOCTb

CoueraHue Kocoro usruda ¢ PaCTAKCHUCM -CIKATUCM. ﬂ)lpO CCUCHUA




CaBur u KpyueHue

YUCTBINA CABUT U €0 0COOEHHOCTH

Kpyuenue crepkHeil Kpyriioro nonepeyHoro ceuenus. Pacuer Ha
MIPOYHOCTH U KECTKOCTh

OcoOeHHOCTH pacueTa CTep KHEW HEKPYIJIOro MONepeyHOro
CeUYCHUSs

Cratuyecku
HEONPEICTUMBIE CUCTEMBI

Meton cuit. BinusiHue teMneparypbl ¥ HETOUHOCTH U3TOTOBIICHUS.
YueT CMUMMETPUH IIPYU PACKPBITUU CTATUYECKOM HEOIIPEAECIUMOCTH

Pacuert Ha IMPOYHOCTH U KECTKOCTH CTATUYCCKU HEOMIPECACIINMBIX
CUCTCM IIPH PACTAKCHUU-CIKATUU

Pacuer Ha IPOYHOCTP U KECTKOCTh CTATUYECKU HEOIPEICTHMMBIX
CHCTEM IIpHU M3ruode

OCHOBBI HaNPSA’KEHHO-
1e(OpMHUPOBAHHOTO
COCTOSIHUS B TOUKE
TBeporo Tena. ['unoressl
npounoctu. O0mmii ciryyait
HarpyXeHus

OCHOBBI HaNPSHKEHHO-/IE(POPMHUPOBAHHOTO COCTOSIHUS B TOUKE
TBEPAOTO TeJA.

['unoressl NPOYHOCTH

OO0uwmii ciyyail HarpyxeHus

VY CTONYMBOCTD CHKATBIX
CTEpKHEU

[Tonsitne kputuueckon cuibl. @opmya Ditiepa, Ipeaessl eé
NPUMEHUMOCTH. [ HOKOCTh CTepkKHS

[ToTtepst ycTOMUMBOCTH 3a MpeesiaMu yIIPYrocTh. DMIIUPUYECKas]
dopmyna ScuHckoro, mpeaensl e€ npuMeHuMOocTH. uarpamma
3aBHCUMOCTH KPUTUYECKOTO HANPSKEHMsI OT THOKOCTH CTEPKHS

[TpakTuyeckuii pacuyer Ha ycroituuBocTs. Koadpuruenrt
IPOJ0JIbHOr0 U3ruda. Buspl pacuera Ha yCTOMYMBOCTD

BrinociuBoCTh

VYcTanocTs U BBIHOCIMBOCTh MaTepraia. XapakTepUCTUKH LIUKIIOB
HalpsDKeHUN. BUbl IMKIIOB HANPSKEHUM

Kpusas ycranoctu. [Ipenen BeiHocauBocTH. narpamma
IpeJIeIbHBIX AMITITUTY/]

BiusiHue KOHCTPYKTUBHO-TEXHOJIOTHUECKUX (PaKTOPOB Ha Mpejien
BbIHOCIMBOCTU. Koo duimeHT 3amnaca no BHIHOCIUBOCTH

Koneb6anus. Y nap

Konebanust ynpyrux cucteM ¢ 0JIHOM CTeNeHbl0 cB000AbI. Pacuer
Ha IPOYHOCTH U )KECTKOCTh

OcobeHHOCTH yaapHOTO JeHCcTBUs Harpy3ku. Buasl ynapa.
KoadduimenT 1TnHaMUYHOCTH B 00IIIEM CITy4ae yAapHOTO
BO3JICHCTBUS ¥ JUUIsl YACTHBIX CITy4acB yaapa.

Pacuert Ha IMMPOYHOCTH U KECTKOCTDb IIPH YAApeC

OO0masi Tpy10eMKOCTh TUCHUILINHBI (YueOHoro kypca) — 6 3ET.




4. CTpyKTYypa H coepkaHne TUCHUILTUHbI

Mexanuka 2 .
(HauMeHOBaHNE JUCLUIUINHBI (Y4eOHOTO Kypca))

Kypc nzyuenus 2
Pa3znea, Hoapasnen, Tema Buabl yueOHo# padoThl Heo0xoauMble Dopmbl Pexomen
MOAYJb KonrakTHas pabdora CamocTosiTe1bHast padoTa MAaTepHATBHO- TEKyILero ayemast
(B yacax) TeXHHYECKHe KOHTPOJIA | JHUTepar
BCEro = ®opMbI IPOBEIEHUSI opmbi pecypchl ypa (Ne)
g JIeKL M, 1a00paTOPHBIX, OpraHu3anuu
y 5 E NPaKTHYeCKUX 3aHATHUH, €CaMOCTOAITEIbHOM
2 sl 2, MeToAbI 00y4YeHMsl, >e padoTHhI
= é S % z peanamnsylonmmue §
g E g = g NPUMEHAEMYI0 =
2 = gl = 00pa3oBaTe/IbHYIO “
< g A TeXHOJIOTHI0
= = |7
=
0
Beenenue OCHOBHEBIE 1 Aynno-/Buneo- JeKIuu 8 CamocTosgTeabpH0e LMS-cucrema Ha 1,3
TIOHSATHS, 3JIEKTPOHHOTO yIeOHHKA C H3yUYCHHE ocHoBe Moodle,
JIOITYTICHUS U KOHCYJIbTaIieH MaTepHalioB KOMIBIOTEp 100
TIPUHITHIIEL. mpernoaaBaTess Ha popyme AIEKTPOHHOTO IUTAHIIET JI00
Buemnue u yueOHUKa ¢ cmaptdoH
BHYTPEHHHUE pasjielieHueM Ha
CHJIOBBIE (DAKTOPBHI. 18 JIEKIHH U C 3anmaun 1.1- 8
Meron ceuenuii. TeCTaMHu st 1.3 u3 KP
ITonsTHe o CaMOKOHTPOJIS 10 Nel
HaNpPsSDKEHUU U KaXXJI0¥ JICKIIHH,
nepopManum. aHaIN3 TIOBEICHUS

00ygaymuxcst mpu
nomoru LRS-
CUCTEMBI U
Experience API,
aHaIMU3 TeKyuei
yCIIEBaeMOCTH IIPH
oMot bPC-
perTHHra




OpnHoocHoe
pacTsKCHHE-
cKarue

HanpspkeHus u
nedopmanuu npu
pacTsKEeHUU-
cxaruu. Pacuér Ha
MPOYHOCTH U
JKECTKOCTb.

BrinonHeHnue npakTuyeckux
3a/1aHUI C KOHCYJIbTalluen
npernoaBatess Ha popyme
1 4yepe3 KOMMEHTApUHU B
3aJaHUIX

12

CamMmocrosiTenbHOe
BBINOJIHEHHE
MPAKTUYECKUX
3aJaHUi, KOHTPOJIb
cMmeHsl [P-anpecos,
aHaJIu3 TeKylel
YCIIEBaEMOCTH ITPH
niomortu bPC-
perTHHra

LMS-cucrtema Ha
ocHoBe Moodle,
KOMIBIOTEp JTHO0
IJIaHIIET JTH00
cMapThoH

Bagaua 2.1
n3 KP Nel

1,3

Mexaanueckue
HCIBITAHUS
MaTepHuajoB Ha
pacTshKeHHE 1
cKatue

1,0

Aynno-/Buneo- JeKIun
3JIEKTPOHHOTO yIeOHHKA C
KOHCYJIbTalluei
mpernoaaBaTess Ha popyme

CaMocTosITenpHOe
H3yUYCHHE
MaTepHaJloB
AIEKTPOHHOTO
ydeOHHKa ¢
paszieneHueM Ha
JICKILIUHU U C
TECTaMHU JIA
CaMOKOHTPOJIS IO
KaXJ0¥ JeKInH,
aHaIN3 TIOBEICHUS
00ygaymuxcst mpu
nomouu LRS-
CHUCTEMBI U
Experience API,
aHau3 TeKyllen
YCIIEBAEMOCTHU TIPH
oMot bPC-
peUTHHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMIBIOTEp 100
ILIAHIIET JTH00
cMapThoH

2,7

W3rn6

['eomeTpuueckue
XapaKTePUCTHKH
IIOMEPEYHBIX
CEUEHUI CTEPIKHS.

12

CamocTosTeapHOe
M3Y4YCHHE
MaTepHuasoB
3JIEKTPOHHOTO
y4eOHHKa ¢
pazlielleHueM Ha
JIEKIIUHU H C
TecTaMH JIIst
CaMOKOHTPOJIS IO
KaXXJ0¥ JIeKINH,
aHaJIn3 MOBEICHHS
0o0yJaymmxcst mpu
oMo LRS-

LMS-cucrema Ha
ocHoBe Moodle,
KOMIIBIOTEP MO0
IJIaHIIET JIN00
cMapThoH

3amaya 2.2
n3 KP Nel

1,3




CUCTEMBI U
Experience API,
aHaJIWu3 TeKylel
YCIIEBAEMOCTHU IIPH

nomoiu bPC-
peUTHHra
HopmaneHsle 14 | CamocrositensHoe | LMS-cucrema Ha 1,3
HaNpsDKEHUS TIPU H3yUYeHHe ocHoBe Moodle,
YHCTOM U3TrHOe. MaTepHAaJIOB KOMIBIOTEp JH00
Pacuér Ha JIEKTPOHHOTO IUTAHIIET JTN00
MPOYHOCTb U 18 yueOHHKa C cMapThoH 3amaua 2.3 4,8
JKECTKOCTD MPU pazzieleHueM Ha N3 KP Nel
IpsIMOM H3THOE. JIEKIINH U C
TECTaMH JIJIst
CaMOKOHTPOJIS IO
Ka)X10¥ JICKIIMH,
aHaJIM3 NOBE/ICHHS
0o0yJaymmxcst mpu
oMoty LRS-
CHCTEMBI U
Experience API,
aHaNIMu3 TeKyuei
yCIIeBa€MOCTH IIPH
nomoiuu bPC-
peUTHHra
KacarenbHbie 5 U3zy4enue 1,3
HaIpsHKEHUsS IpU TEOPETHYECKOTO
MONEePeYHOM Marepuaia
n3rude.
Cuasur u YuUCTBINA CIBUT. 10 CaMocCTOsTENbHOE LMS-cucrema na 1,3
KpydeHue [TpaxkTudeckue H3y4eHHe ocHose Moodle,
pacdersl MarepuaioB KOMITBIOTEP JIH0O0
COG/IMHEHUH, JIEKTPOHHOTO TUIAHIIET JIN00
paboTarommx Ha 12 yueOHHKa C cMapThoH 3anaua 2.4 4,8
CJIBMT. pa3ziesieHueM Ha n3 KP Nel
Kpyuenue npsimoro JIEKIIUH U C

CTEP>KHS KPYIJIOro
MONEPEYHOr o
CCUCHUSI.

TeCTaMM IS
CaMOKOHTPOJIS IO
Ka)kJI0¥ JICKIIHH,
aHaJIN3 MMOBEACHUS
00yJaymmxcst mpu




nomouu LRS-
CUCTEMBI U
Experience API,
aHaJu3 TeKyIen
YCIIEBAEMOCTHU IIPH

nomomu bPC-
perTHHra
KonTtpons 9
(moaroTtoBka K
SK3aMEHY

Hroro:

131+9




5. KpMTepl/II/I H HOPMBI TEKYIIETI0 KOHTPOJISI U HpOMe)I(yTO‘lHOﬁ arTrecranmmu

CemecTp uzydyeHus 3

@DOpMBI TEKYIIETO KOHTPOJIS

YcnoBus JOITYCKa

Kputepuu 1 HOpMBbI OLIEHKH

Otuer mo nmaboparopHoit padore Nel
(JIP Nel)

Brimoraenune JIPNel

«3aUTEHO» — eCJIM padoTa BBHIOIHEHA MPaBUIbHO B npenenax 50-100%;
«HE 3a4TCHO» — €CJIM paboTa BHINIOJIHEHA NMpaBWIIbHO B mipeaenax 0-50%.

Otuer mo naboparopHoii padbore No2
(JIP Ne2)

Brimoraenue JIPNe2

«3aUTEHO» — €CJIM padoTa BBHIOTHEHA MPaBUIbHO B npenenax 50-100%;
«HE 3a4TEHO» — €CJIM paboTa BHINIOJIHEHA NMpaBWILHO B mipeaenax 0-50%.

Otuer no naboparopHoit padore Ne3
(JIP Ne3)

Brimmostaenne JIPNe3

«3a4TEHOY» — eCJIM paboTa BBIIOJIHEHA TPABIIILHO B mpeaenax 50-100%;
«HE 3a4TCHO» — €CJIM paboTa BHINIOJIHEHA MPpaBWILHO B nipeaenax 0-50%.

Otuer no naboparopHoil padore Ned
(JIP Ne4)

Brimonaenue JIPNe4

«3a4TEHOY» — €CJIi paboTa BHITIOJIHEHA MPaBHIIbHO B mipeaenax 50-100%;
«HE 3a4TEHO» — eciH padoTa BBITOJIHEHA MPaBUILHO B nipenenax 0-50%.

CDopMa IIPOBCACHUA
HpOMC)KYTO‘IHOﬁ aTTcCTalnn

VYcnoBus nomycka

Kputepuu 1 HOpMBI OLIEHKH

YcTHBIN 3aueT

BrimonHenue He MeHee IBYX
1a00paTOPHBIX padOT

«3a4TECHO» OTBET Ha 2 TEOPETHYECKHUX BOIMPOCA M PEIICHHE
OJTHOM 3aJ]auy M0 TeMaM, H3JI0)KEHHBIM B CITHCKE
BOIIPOCOB K 3a4eTy, BepHbI B nipeaenax 50-100%

«HE 3aYTEHO» OTBET HA 2 TCOPETHYECKHUX BOMIPOCA M PEIICHHE
OJIHOM 3a71auul 10 TeMaM, U3JI0KEHHBIM B CITHCKE
BOIIPOCOB K 3a4eTy, BepHHI B nipeenax 0-50%

10




6. Kputepun u HOpMbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)
Y4eOHbIM IIJIaHOM He TIPeyCMOTpeHa KypcoBas paboTa (MpOeKT)

7. IlpuMepHasi TeMATHKA NMCbMEHHBIX PadoT (KypcoBbIX, pedeparTos,
KOHTPOJILHBIX, pACYeTHO-TPa(huueCKux u ap.)
Y4eOHbBIM IJITAHOM HE NMPEYyCMOTPEHBI MUCbMEHHBIE PAOOTHI

8. Bonpochbl Kk 3a4eTy

Ne i/ Bomnpockl

1 [enu 1 321244 COMTPOTHBIICHUS] MAaTEPUAIIOB

2 OCHOBHbIE IONYIIEHUS ¥ IPUHLUIIBI COIPOTHBIICHUS] MaTEPUAIOB

3 BHenHue v BHYTPEHHUE CUJIIBI

4 PacueTHbIe cXeMBbI

5 Moaenu MpOYHOCTHOM HAJIEKHOCTH

6 OCHOBHBIE BUJIBI PACYETOB B CONPOTHBIICHHH MaTEPHAJIOB

7 Mertox ceueHuit

8 Knaccudukanus mpocteHmmx BUJOB HArPYKEHUS

9 Pactsoxenne-cxkarue. [loctpoenue snrop BCO

10 [IpumMepsl mocTpoeHust SMIOPHI MPOA0abHOM critbl N

11 Onpenenenre HaOPsKEHUN IPU pacTSyKEHUU-CIKaTUU

12 Hedopmaru npu pactsxenun-cxatin. Kosddunument [lyaccona

13 3axoH ['yka mpu pacTsHKEeHUHM-CKATHH

14 VcnbiTanue Ha pacTskeHne. XapaKTepUCTUKU IPOYHOCTH U IUIACTUYHOCTH. SIBIIeHUe
HakJena

15 VcnbiTanue Ha cxxatue. OcoOCHHOCTH UCTBITAHUS Ha CXKAaTUe

16 [TnacTianeie U Xpynkue Matepuanbl. OCOOCHHOCTH UX MOBEIEHHSI TP PACTSHKEHUU U
CHKATHH

17 PacueTr Ha IPOYHOCTh IPU PACTSHKEHUU-CKATUU

18 Bupl pacueToB Ha IPOYHOCTH

19 IToHsATHE PaBHOIIPOYHOTO CTEPHKHS

20 Pacder Ha )KeCTKOCTh IPH pacTsKEHUHU-CKaTUU. [locTpoeHre SMIOPBI NEPEMENICHUI.

21 ["'eomeTpHuecKre XapaKTEPUCTUKHU INIOCKUX CEYEHUH, UX ONpeIesIeHHsL.

22 ['1aBHBIE OCH ¥ TTIaBHBIE MOMEHTHI MHEPIIUU

23 @DopMyIibl 115 ONIpeIeNIeHUs TTIaBHBIX HEHTPAIbHBIX MOMEHTOB MHEPLIUHU MPOCTEHIINX
CEUSHHIA: TPSIMOYTOJIbHHKA, TPEYTOJIbHHUKA, KPYTa, KOJIbIIA

24 Teopema 0 CyMMHUpPOBaHHH MOMEHTOB HHEPITHH

25 Teopema o npeoOpa3oBaHMM MOMEHTOB HHEPLUH MIPH NAPATIEIBHOM MEpeHOCce ocei

26 Teopema o mpeoOpa3oBaHUM MOMEHTOB WHEPIIMH MPH MTOBOPOTE OCEH

27 OmnpeneneHre NOJI0KEHUS IIEHTPA TSHKECTH CI0XKHOM (Urypbl

28 YHCTBIA CABUT U €70 0COOEHHOCTH

29 3akoH ['yka mpu 4uCTOM CABUTE

30 Kpyuenue crepxksei kpyraoro nonepeynoro ceuenus. [locrpoenne snrop BCO.

31 [Tprmepbl MOCTPOEHMS! SMIOPHI KPYTSIIUX MOMEHTOB M;

32 OmnpeneneHue KacaTeabHbIX HANPSKEHUH NPU KPYUYESHUH

33 [TonsipHBIIT MOMEHT COTIPOTHUBIICHUS

34 YcnoBue NpoYHOCTH PU KPYUEHHUH

35 [lepememienus npu kpydeHud. [locTpoeHne SMIOPHI YTIIOB 3aKPYINBaHUS

36 YcioBre KeCTKOCTH NIPH KPYYCHUH: B a0COTIOTHBIX U B OTHOCHTEIIBHBIX yIIIax

3aKpyYUBaHHS
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37

Pacuer Ha cpe3 u cmsiTHe

38 [Tnockuii n3rud. [Noctpoenue smrop BCO

39 [TpuMepbl OCTPOEHUS SIIOPBI ONEPeHOi critbl Qy

40 ITpuMepbl OCTPOEHUS 3MIOPBI U3rHOAOIINX MOMEHTOB My

41 HopmainpHble HanpspKEHUs PU YUCTOM U3THOe

42 OceBoii MOMEHT COMPOTUBIICHUS

43 KacatenbHble HallpspKEHUs! IPH IpsiMoM nonepedHoM usrude. @opmyna XKypasckoro

44 Pacyer Ha IpPOYHOCTH NpHU IJIOCKOM U3rude

45 JlubdepennmanbHoe ypaBHEHHE YIIPYTO# JIMHUK OaIKH

46 WuTerpupoBanue nudepeHnaabHoro ypaBHEHUs] YIPYToil TMHAN

47 Omnpenenenue nepeMenieHnid mpu u3ruoe merogom Mopa

48 YucnenHsle npuiokeHus: uHTerpasia Mopa. @opmyina Cumiicona

49 Crnioco6 Bepemaruna npu onpeesneHnu nepeMenieHuin

50 VYcnoBue )KeCTKOCTH MpU U3THOe

51 CraTHyecKH OnpeaeTuMbIe U CTATUYECKH HEOIIpeIeIMMbIe CHCTEMBI. [Ipumepsl

52 Meron cuil. AITOPUTM METOIA.

53 Bnusiare Temriepatypsl Ha CTaATHUECKYIO HEONIPEIEIMMOCTh. TeMieparypHbie
HanpsKEHHUS.

54 BrnusiHre HETOYHOCTH M3TOTOBJICHUS HA CTATHYECKYIO HEOPEAeTMMOCTh. MOHTaXHbIE
HanpsHKeHUs

55 JledopmarmoHHas mpoBepKa.

56 PacdeTr Ha IPOYHOCTH M JKECTKOCTh CTATHUECKH HEOTPEICTHMBIX CHCTEM.

57 [ToHsATHE HAIPSPKEHHOT'O COCTOSIHMSI B TOUKE M €TI0 BUJIBI.

58 TeH3o0p HanpsHKEHUS

59 HanpsixeHus Ha HaKJIOHHBIX IIJIOMIAKaX

60 ["aBHBIE MJIONTA/IKY U TJIaBHBIC HAPSKCHUSI.

61 Tenzop negopmanuu

62 O060011eHHbIH 3aKk0oH ['yka

63 ITnockoe HanpsbkeHHOE coctosiHue. Kpyr Mopa.

64 [Ipsmas 3agaua Mopa.

65 OO6patHas 3agaga Mopa

66 Teopuu npeneabHOro COCTOSHUS: Ha3BaHUs, KPUTEPUU PAaBHOIIPOYHOCTH,
PEKOMEHIAINHU K IPUMEHEHHUIO.

67 OOuwmii cimydail Harpy’>KeHusl.

68 Pacder Ha mpoYHOCTH NP O0IIEM cTydae HarpyKeHHUsl.

69 VY cTOWYUBOCTD CXKATBIX CTepXKHEN. 3agada Diinepa. opmyna Ditnepa onpeneaeHus
KPUTHYECKON CHJIBL.

70 Bnmstane crioco0a 3aKperuIeHus CTePKHS Ha BETHUYNHY KPUTHIECKOM CHITBI.
Koaddunment npusenenus nnuasl. O606menHas popmyna Ditnepa.

71 [Ipenensl npuMeHUMOCTH GopMyJibl Diinepa. ' MOKOCTh CTEPIKHSL.

72 OMmnupudeckas popmyia SICHHCKOTo onpeaeaeHns KPUTUYECKOTO HaNPsHKEHUS.
[Ipeneins! €€ NpUMEHUMOCTH.

73 JlnarpamMma 3aBUCHMOCTH KPUTHYECKOT0 HAPSXKEHHUs OT THOKOCTH CTEPIKHSI.

74 [ToHsiTHE PaBHOYCTOMYUBOCTH. Y CIIOBHE PABHOYCTOWUYNBOCTH.

75 [IpakTiueckuii pacueT ckaThIX CTEpKHEN Ha ycToiunBocTh. Koo duiment
IPOAOJILHOTO U3ruoa.

76 YcnoBue ycToHYMBOCTH. Bribl pacyeToB Ha YCTOMYMBOCT.

77 YcTanocTh ¥ BBIHOCIMBOCTh MaTepHaa.

78 XapaKTEpUCTUKH IUKIIOB HAMPSHKEHUN.

79 Buibl HUKIIOB HaNpsKEHUH.

80 Kpussie ycranoctu. [1peaen BBIHOCIMBOCTH MaTepuraa.
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81

JlnarpaMma npegenbHbIX aMIUIUTYIL.

82 CxeMaTu3MpOBaHHbBIE TUArPaMMBbI MTPEICITbHBIX alIMIATY/I.

83 KoHCTpYKTHBHO-TEXHOIOTHYECKUE (PaKTOPHI, BIUSIONINE Ha YCTATOCTHYIO IIPOYHOCTh
MaTepuaa.

84 KoadduuuenT 3anaca npu IMKINIECKOM HATPY>KEHHUH.

85 ®opmymna Nada-ITomrapaa

86 CB00OOIHBIC U BBIHYKJICHHBIE KOJICOAHUSI CUCTEM C OJIHOM CTENIEHBI0 CBOOO/IBI.

87 Krnaccudukanus BUoB MEXaHUYECKUX KOJICOaHMIA

88 Y4eT il CONPOTUBIICHHSI CPEIBI.

89 JuddepeHnnansHoe ypaBHEHNE BIHYKICHHBIX KoyieOaHui. [101aTIMBOCTh CHCTEMBI.
Koaddurnment quaamuaHoCTH.

90 Pacuer Ha IPOYHOCTH U KECTKOCTh MPH BBIHYKJIEHHBIX KOJICOAHUIX CUCTEM.

91 SBnenue pezoHaHca

92 Oco0eHHOCTH yIapHOTO ACHCTBHSI Harpy3ku. Bunsl yaapa.

93 OcCHOBHBIE JIONYIIEHUS TCOPHUH yaapa

94 OOmuuii ciydaii ynapHoro Bo3aeicTBust Harpy3ku. Kosdduument aunaMmuyHocty B
o0mieM ciydae yJapHOTO BO3JACHCTBHSIL.

95 YacTtHble cayyau yaapa.

96 BepTukanbHblil yap ¢ yueTOM Macchl y1apsieMoro Teja.

97 BeprukanbHblil yaap 0e3 ydera Macchl yAapsieMoro Teja.

98 MTrHOBEHHOE JIeiCTBHUE HATPY3KH

99 ["OpH30HTANIBLHBIN YIap C YYETOM MACChl YIapsieMOTro Tela.

100 | I'opuzoHTanbHBIN yaap 6€3 yueTa Macchl yaapseMoro Tena.

101 | YcioBue npovYHOCTH MPH yaape.

102 | YcioBue XeCTKOCTH MPH yaape.
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9. ®oH/ OLIEHOYHBIX CPEJACTB I MPOBEACHHUS MPOMEKYTOYHOMI
aTrecTanuy 00y4arommXxcst 0 JMCHHIIIHHE

9.1. ITacnopt ¢oHIa OLIEHOUYHBIX CPEICTB

Kon
No
H/o KonTposmpyembie pa3aeibl KOHTPOJIMPYeMOi HaumeHoBanue
0 (TeMbl) TUCHUTUIMHBI KOMIETeHI[HH OIIEHOYHOT0 CPe/ICTBA
(nsm ee yacTm)
ITocTpoeHue 310p BHYTPEHHUX
1 | cuiioBBIX (hakTOpOB NpH OIK-1 - Bonipocsr k 3auety Nel-10;
PaCTSKEHUU-CKATUH, KPYUCHUU U - 3amaum k 3adery Nel-6, 13-25.
u3rube
HcnbiTanue MmarepruanoB Ha
ACTSOKCHIE 1 CHKATHE - Bompocsr k 3auety Nel 1-16;
2 |P o OIIK-1 - KoMmnexr 3aganuii K
MexaHHueCKue CBOMCTBA .
nabopaTopHoit padote Nel.
MaTepHalioB
Pacder Ha MPOYHOCTH U KECTKOCTh - Bonpocs! k 3auety Nel7-20;
3 OIlK-1
IIPU PacTSHKEHUU-COKATUN - 3amaun k 3a4gery Nel-6.
['eomeTpuyeckre XapaKTEPUCTUKH - Bompockr k 3auery No21-27;
4 iy OIIK-1
IUIOCKUX CeYeHUN - 3ajmaun K 3adyery Ne7-12.
- Bonpocs! k 3auety Ne38-50;
- 3amaum k 3auyety Nel3-20;
5 | U3rub OIlK-1 .
- KommnekT 3aganmii k
nabopaTopHoil padote Ne2.
- Bonpocs! k 3auety Ne28-37;
6 | Casur u xpyuenne OIIK-1 - 3amaum k 3adery No21-25.
Bompockr k 3auety Ne51-56;
7 Crarnuecku Heonpeaeaumble OITK-1 - 3amaum k 3a4yety Ne26-33;
CHUCTEMBI - Kommnekr 3amannii K
nabopaTopHoil paboTe Ne3.
0 -
CHOBBL HATIPIDIEIHO - Bompocsr k 3auery No57-68;
nehOpMUPOBAHHOTO COCTOSTHUS B
- 3aaum k 3adery Ne34-38;
8 | Touke TBeproro Tena. ['unoress OIIK-1 .
. . - KommnekT 3aganmii k
npoyroctu. OOmmii caydait .
nabopaTtopHoii pabote Ne4.
Harpy>KeHUs
- Bonpocs! k 3auety Ne69-76;
9 Y CTOMYHUBOCTB CKATBIX CTEPKHEN OIIK-1
p - 3amaum k 3adety Ne39-44.
10 | BrimocTHBOCTS OIIK-1 - Bonpockr! k 3auety No77-85.
- Bonpocs! k 3aueTyNe86-102;
11 OIlK-1
Konebanusa. Y nap - 3amaum k 3a4ety Ne45-49.
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9.2. TunoBbIe KOHTPOJIbHBIE 32/IAHUS WIH MHbIE MATEPHUAJIbI,
He00X0AuMBbIe IJI51 OLleHKU 3HAHU, YMEHHM i, HABBIKOB M (WJIH) ONbITA
AesITeJIbHOCTH, XapPaKTePU3YIOIIUX 3Tanbl ()OPMHUPOBAHUS KOMIIETEHIIHI B
npoiiecce 0CBOEHUs 00pa3oBaTeJbHOH MPOTrPaMMbl

9.2.1. KoMIUIeKT 3aJaHui 1JI J1a00PAaTOPHO-NIPAKTHYECKOro 3aHaTus Nel

Tema: «OnpenesieHne MeXaHMYECKHX XaPaKTEPUCTHK MaTepHaJia Mo pe3yJabTaTaM
HCNIBITAHUS HA PACTSIKEHUE»

BapuanT 1 (v emie 12 BapuaHTOB pa3opBaHHBIX 00OPA3LIOB C COOTBETCTBYIOIMMU
IPOTOKOJIAMU)

OnpenenuTh MEXaHUYECKUE XapaKTEPUCTUKU MaTeprasa oopasia v NepecTPOUTh MAITUHHYIO
JIUarpaMMy B YCJIOBHYIO TMarpaMMy JUIs 3apaHee UCTIBITAHHOTO 00pasiia, BEIJAaHHOTO
NPEeIoJIaBaTesIeM BMECTE C IPOTOKOJIOM, BKITIOYAIOIIMM MAIIMHHYIO JHarpaMMy U pa3Mepbl
oOpasiia 10 UCIIBITaHHUS.

Kpurepun ouenku:
«3aUTCHO» - CCJIIM CaMOCTOATC/IbHAA 3aJlada BBIIIOJIHCHA IIPpaBUJIBHO B o0beMe 50-100%. «me
3a4YTCHO» - €CJIKM CaMOCTOATCIIbHAA 3a/lada BbIIIOJIHCHA IIPABHJIbHO MCHEC, YCM Ha 50%.

9.2.2. KoMILUIEKT 3aJaHMii JJIA J1A00PAaTOPHO-TIPAKTHYECKOTr0 3aHATHS Ne2
Tema: «OnpeaesieHue nepeMeieHHH NPH MPAMOM IONEPEYHOM U3rude»

Bapuanr 1 (u eme 14 BapraHTOB ¢ pa3HOOOpa3HeM YCTAaHOBOK M YCIIOBUW HArpyKEHHUS)

2- uHAURAMOp 413

urduramop Ir =650 onpederenuT Vala
SEPMUKATEHO2E | HOSOPEMa
nepemewyeruz — 1
— _
2
)
- T

11 =300 pnm HodsecKa
OROPHIR ¢ ZpyzoM
cmoting
Pasmepsl ceueHHT
J’ Y
:_.: FFFFFrrrrrri X
= T T LS I LT F
L=__ umum | i
>l = b=30 aru

F=10m, [5=400Mm™m

SKCHepI/IMCHTaHBHO N TCOPCTUUCCKHU ONPCACITINTD BCIINYNHBI HpOFH6OB " YTJIOB ITIOBOPOTA B
YKa3aHHBIX CCYCHUAX 6am<1/1, CpPaBHHUTD IMOJIYYCHHBIC PE3YJIbTAaThbl U CACIAaTh BbIBOBI.

Kpurtepuu onenkn:
«3aYTE€HO» - €CIHM CaMOCTOSATEIbHAs 3ajada BBINOJHEHA INpaBWIbHO B o0beme 50-100%. «me
3aYTEHOY - €CII CAMOCTOSATENbHAS 3aj1a4a BHIIIOJIHEHA IPABIIBHO MeHee, ueM Ha 50%.
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9.2.4. KoMIJ1eKT 3aiaHui 171 J1a00PaTOPHO-NIPAKTHYECKOT0 3aHATHS N3

Tema: «Onpe)le.ﬂelme MOMCHTA 3allleMJICHU A O)IHOHpOHeTHOﬁ, CTAaTHYECCKH

HeonpeaeJnMon 0aaKu

»

Bapuanr 1 (u emie 14 BapuaHTOB ¢ pa3HOOOpa3ueM YCIOBUIN HArPYKESHUS )

OKCHEPUMEHTAIBHO W TEOPETUYCCKH  OIPEICIUTh
OJTHOTIPOJICTHOM CTaTUYECKH Heompeaeaumon Oanku, ecau Fi=1,5kxr, F>=2kr, 1:1=300mwm,

3HA4YCHHC

MOMCHTa

[2=700mmMm, 10=600MMm. CpaBHHUTH PE3yJIbTATHI U CICIATH BBIBOJIBI.

I=800 ru

Zi

HOGSUNCHELT
HPOMUE0FEC

Qi=lxl,

LT .

Iy

Z0

WANHUPHG HENOJSUNCHAR

(Q2)

i uHduRamop
¥ ugcosoz0 Mung

& a

nodeecku

| ¢ zpysanu

F

nodsscky

Kpurepuu ounenku:

«3aYTEHO» - €CIM CaMOCTOSTENIbHAS 3a/ladya BBIOJHEHa MpaBWiIbHO B 00beme 50-100%.

DOMOTHUMETEHELE

]

Iz

F.

L

T b=40 au

h=3 an

3a4YTCHO» - €CJIKM CaMOCTOATCIIbHAA 3a/iada BBIITIOJHCHA ITPABUJIBHO MCHEEC, UCM Ha 50%.

9.2.5. KoMmuieKT 3aanuii 17151 J1aDOpPaTOPHO-NPAKTUYECKOT0 3aHATHS Ned

Tema: «OnpenesieHue nepemMenieHnin CBOOOTHOr0 KOHIA JTOMAHOI0 Opyca»

BapuanT 1 (u enie 14 BapuaHTOB ¢ pa3HOOOpa3HeM YCIOBUN HATPYKCHHSI)

onopHaz
cmoiixa

MPOCMPAHCMEEHHELL
Jomawwiil 6pye

OKCNEepUMEHTAIbHO U

nepeMeIleHre W YroJl TIOBOPOTa CBOOOHOTO KOHIIa JoMaHoro Opyca, eciu F=10H, 1=600mm.

CpaBHUTH pe3yibTaThI U

200 2ene
=
3
3 |
I
325 ane
l= MM
650 ane ; F
TCOPECTUUCCKU OIpECaACIINTD

clleNaTh BBIBOJEL.
16

O — yz01 nosopoma
b i —UHOUKAMOP V2106020
nepeMeujerun
/ R
2 —unduxamop
20pUSOHMATEHOZO
nepeMenjerur
1 —urduramop sepmuxarsnozo
nepeMeujeHus
ITodsecxa
€ 2py3om
= - PasMeps1 ceueHHS
- Y
© X
]
Il
A
d =20 a¢
—
TOpHU30HTAJIBHOC, BCPTUKAJIBHOC

3allCMJICHUA

«HE



Kpurepunu ouenku:
«3aUTEHO» - €CIIM CaMOCTOSITeNIbHAs 3a7ada BBIOJIHEHA NpaBuibHO B o0beme 50-100%. «me
3aYTEHOY - €CJIM CAMOCTOSITeNIbHAs 3a/1a4a BBIIOJIHEHA MTPABUILHO MeHee, yeM Ha 50%.

9.2.6. 3agaum Kk 3auery

3apaua Nel

Jlis TOKa3aHHOTO Ha PUCYHKE CTYNEHYAaTOro CTaJlbHOTO CTEPXKHS OIpPENeiIuTh W3 YCIOBHS
MPOYHOCTH BEIUYMHY JOMYCKAEMOM IUIOMIaJAM TMOMEPEYHOro ceueHusi [A], MOCTpOUTH S0Py
MepeMelIeHNI W OmNpeleluTh MaKCUMaibHOe MepemelieHue. Jlomyckaemoe HampsKeHUE
[6]=180 MIla, moxyns ynpyroctu E=2x10° MITa.

/, I)I. 5A 1

i - o
Fo=20H F,=20 xH

SNNANBNNNNN

(0.5 (.5 w (0.5 v

3agaya Ne2

JInsi TOKa3aHHOTO Ha PUCYHKE CTYINEHYAaTOTO CTAJbHOTO CTEPXKHS OMNpPEICNUTh W3 YCIOBHUS
NPOYHOCTH BEIMYUHY JOMYCKAaeMOW IUIOLIagy MOINEPEeYHOro ce4eHus [A], MOCTPOUTH SMIOpY
NEepeMEIIeHNI M OINpeNeNiuTh MaKCHMallbHOe TmepeMemieHue. Jlomyckaemoe HampspKeHue
[6]=160 MIla, moxyns ynpyroctu E=2x10° MITa.

(1,654 A

/ !

!

F2 50 AH F

SANNNRANS NN

0.3 n (.3 m 0.5 n

3amauga Ne3

JInsi MOKa3aHHOTO Ha PHCYHKE CTYNEHYaTOTO CTalbHOTO CTEpPXHS OMNPENEIUTh U3 YCIOBUS
MPOYHOCTH BEIUYUHY JOMYCKAaEMOW TIUIOMIAJAM TONEPEYHOro ceueHus [A], MOCTPOUTH JMIOPY
NepeMENIeHN ¢ OMNpeAeNuTh MaKCUMalbHOE TmepemenieHue. Jlomyckaemoe HampsKeHHE
[6]=140 MIla, moxyns ynpyroctu E=2x10° MITa.

A 0,364

g

F,=30xH | F,=10xH

AARRRVRRRS

0.3 u 0.5 m 0.3 v

3apaua Ned

JInsi 1MOKa3aHHOTO Ha PHUCYHKE CTYIEHYaTOrO CTaJbHOTO CTEPXHS ONPENEIUTh M3 YCIOBHUS

MPOYHOCTH BEJIIMYHUHY JOMYCKAEMON IUIOMIAAX MONEPEYHOTro ceueHHs [A], TOCTPOUTH SIIOPY
17



NepeMeIIeHN W ONpeleNuTh MaKCHMalbHOe TepeMemieHune. Jlomyckaemoe HampspKeHHE
[6]=160 MIla, moxyns ynpyroctu E=2x10° MITa.

A 0.54

~N—

s Yo
b

<© - . .
F,=20 xH F\=10 kH

SANSANANNSAN

0,5 n 0.5 (RRY]

3amaua NeS

Jlis TOKa3aHHOTO Ha PUCYHKE CTYNEHYAaTOro CTaJlbHOTO CTEPXKHS OIpPENeIuTh W3 YCIOBHUS
MPOYHOCTH BEIUYUHY JOMYCKAaEMOW IUIOMIAJAM TONEPEYHOro ceueHus [A], MOCTPOUTH SMIOPY
MEepeMelIeHNI W OmMpelNeluTh MaKCUMaldbHOE TMepemeleHue. Jlomyckaemoe HampsbKeHHe
[6]=180 MIla, moxyns ynpyroctu E=2x10° MITa.

9 (.654 A

AANSNENENSSN

0.5\ (0.5 w 0,5 m

3agaua Ne6

JInsi mOoKa3aHHOTO Ha PHUCYHKE CTYMEHYaTOrO CTaJbHOTO CTEPXHS OMNPENEIUTh U3 YCIOBUS
MMPOYHOCTH BEIUYUHY JOMYCKAaEMOW TIUIOMIAJAM TONEPEYHOro ceueHus [A], MOCTPOUTH JMIOPY
MepeMENIeHu ¢ OMNpeAeNiuTh MaKCUMalbHOE IMepemenieHue. JlomyckaeMoe HampshKeHHe
[6]=160 MIla, moxyms ynpyroctu E=2x10° MITa.

0,84 A

/ /

/

- e
F\=25 xH Fy=40 xH

|
AR SRR Ay

0.3 n 0.3 (.5 m

3amaua Ne7
Jlist maHHOW TUTOCKOM (DUTYpBI YCTAaHOBHTH IOJOKEHHUE TOYKH IIEHTPA TSHKECTH U OINPEICITHUTH
BEJIMYUHBI TJ1aBHBIX LIEHTPAIbHBIX MOMEHTOB UHEPIIMH.
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\%
Sa

3agaua Ne8
s naHHOW TWIOCKOW (DUTYpBI YCTAaHOBUTH IMOJIOKCHHE TOYKU IEHTPA TSDKECTH M OMPEACIUTH
BEJIMYMHBI IJIABHBIX [IEHTPAIbHBIX MOMEHTOB HHEPIIUH.

4u

3a

3agaua Ne9
Jlnst MaHHOW IJIOCKOHM (UTYphl YCTAaHOBHTH IIOJIOKEHHE TOYKM IIEHTPA TSHKECTH M OINPENEIHUTh
BEJIMYMHBI TJIaBHBIX IEHTPAJIbHBIX MOMEHTOB HHEPITUH.

a

7.

3agaua Nel(
JIist maHHOW TUTOCKOM (DUTYpHl YCTaHOBHUTH TOJOKEHHUE TOUYKH IIEHTPA TSHKECTH U OINPEICIHUTH
BEJIMYUHBI IJ1aBHBIX LIEHTPAIbHBIX MOMEHTOB UHEPLIMH.

v

/
/

19



3agaua Nell

Jlnst 1aHHOM IJIOCKOHM (UTYypbl YCTAHOBUTH IIOJIOKEHHE TOYKU ILIEHTPA TSKECTH M OINPENEIUTh
BEJIMYUHBI [TIaBHBIX LIEHTPAJIbHBIX MOMEHTOB UHEPLIUH.

24

I3

(28]

3agaua Nel2
Jlnst MaHHOW IJIOCKOHM (UTYphl YCTAHOBHTH ITOJIOKEHHUE TOYKU IIEHTPA TSHKECTH M OINPEICIUTh
BCJIMYHMHEBI I''TaBHBIX HeHTpaJ’H:HI:IX MOMCHTOB HHepHI/II/I.

Sa

3agaua Nel3

Jlns naHHOW Oanku M3 YCJIOBHS NMPOYHOCTH IMOA00paTh Kpyryioe monepeuHoe ceueHue. s
MOJTyYEHHOTO THaMeTpa CeueHHsl ONpeAenTh nepemenieHne Touku K. Jlomyckaemoe HanpspKeHHE
[6]=160 MIla, moxyms ynpyroctu E=2x10° MITa.

F=20 kH
K

JP’ 3m 2M”};”3M

3anaya Nel4

Jl1is naHHO# Ganku, U3TOTOBIEHHOW M3 XPYIKOTO MaTepuaia, MMEIOIIeH TPEeyroibHOe MOMEePEeIHOe
CeUeHHUE, ONPE/ICITUTh U3 YCIOBHS MPOYHOCTH XapaKTEePHBINA pa3Mep CeueHUs [a], mpeaBapuTeIbHO
PEIINB BOIIPOC O €ro paloHaNbHOM nonoxkeHuu. [Ipunsats: [6],=60 Mlla, [6].=100 MIIa.

F,=5kH Fy=4kH

1,2a

6 M 3.5m ’ .
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3agaua Nels
Jlns gaHHOM Oallku M3 YCIOBHS NMPOYHOCTH MOA00paTh MPsIMOYrOJbHOE MOIMEPEYHOE CEYCHHE C

cCooTHOmEHUEeM JuiH cropoH h/b=2. JIns mnodydeHHBIX pPa3MEpPOB CEUCHHUS ONPEICIIHThH
nepemenienne Touku K. Jlomyckaemoe Hanpsxenue [6]=160 MIla, moxyas FOura E=2x10° MITa.

F=40 kH

;P’ 3m ‘IM”E” 2M

K

3agaua Nel6

Jlyis maHHO# Oaliku, M3TOTOBIICHHOW M3 XPYIKOTO MaTepuaia, UMEIOIICH TPEyrojlbHOE MOMEePEIHOE
CeYeHHUe, ONPEACIUTh U3 YCIOBUS MPOYHOCTU XapaKTEPHbIA pa3Mep CeueHus [a], mpeaBapuTeIbLHO
PEIINB BOIIPOC O €ro panroHaNbHOM NojoxkeHuu. [Ipunsath: [6],=40 Mlla, [6].=100 MIla.

F,=6KH

Y

F,=2KH

v

2m 3m

0,75a

3agaua Nel7
Jlnst paHHOM OalKM M3 YCJIOBHSI MPOYHOCTH MOAOOpaTh MPSMOYTOJIbHOE IMOINEPEYHOE CEUCHUE C
CoOTHOIIeHHeM JauH ctopoH h/b=2. Jlnsg moONyYeHHBIX pa3MEpOB CCUCHHS OIPEIACTUTh

nepemenienue Touku K. Jlomyckaemoe Hanpsxenue [6]=160 MIla, moxyas FOura E=2x10° MITa.

F=35 kH

K
i il
2M |1m 4m

3agaua Nel8

JIist naHHO#M OayKu, U3TOTOBJICHHOM M3 XPYIKOTO MaTepuala, UMEIOIIeH TPEYrojlbHOE MOMepeyHoe
CEUEHHUE, ONPEEIUTD U3 yCIOBHS NIPOYHOCTH XAPAKTEPHBIN pa3Mep CeUeHus [a], MpeaBapuTEIbHO
pEIuB BOIIPOC O €ro panroHaTbHOM nonoxkeHuu. [Ipunsars: [6],=60 MIla, [6].=150 MIIa.

Fo=15kH  Fy=7xH

3.5m 3Mm

1.5a

3agaua Nel9
Jnst manHOM Oanku W3 YCJIOBHUS TPOYHOCTH TMOM00paTh Kpyrjioe momepedHoe cedeHue. s
MOJIYYEHHOTO JIMaMeTpa CEeUYeHHUs OmpeaenuTh nepeMenienne Touku K. Jlomyckaemoe HampsikeHHe

c]=160 MHa, MOAYJIb YIIPYTOCTH E—2X105 MlIIa.
F=30 kH

3m ”%”2.!.4 4 m JP’

1 1
21
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3amaua Ne2(

Jlnst naHHO# OaKu, U3rOTOBJICHHOM M3 XPYIKOTO MaTepHalia, HMEIOIIEH TPEYroabHOE OMEPEYHOe
CeUeHHUe, ONPECIUTh U3 YCIOBHS MPOYHOCTH XaPAKTEPHBINA pa3Mep ceueHUs [a], mpeaBapuTEIbHO
PELIKB BOIIPOC O €ro palroHanbHOM nojoxxeHuu. [Ipunsats: [6],=50 Mlla, [6].=140 MIla.

F,=3kH F,=3kH

1.65a

2M 3.5Mm

3apaua Ne2l

JlJis KOHCOJIBHOTO Bajia OMPENENIUTh U3 YCJOBHS MPOYHOCTU BEIMYUHY JOIYCKAEMOro JuameTpa
ceuerus [d]. JIst mosrydeHHOTO pa3Mepa CeUeHHUs ONpPEICTUTh MAaKCUMAIBbHBIA a0COIOTHBIA yroJ
3aKpy4MBaHMsI BaJla, IOCTPOUB AIIOPY YIJIOB 3aKpy4yuBaHus . [I[puHATH qomyckaeMoe HalpshKeHHe
[t]=150 MIla, moxyns ynpyroctu G=8x10* MIIa.

2xHwm 3xHn SkHx

4

e = —

ANNNNRMNNNNN
[
d

0.5 n 0,2 m (0.4

3apaua Ne22

JI7sl MaHHOTO Baja ONPENEIUTh M3 YCIOBHS IPOYHOCTU BEIMYMHY JOIYCKAEMOro AuaMeTpa
cedenns [d]. JIag momydeHHOTO pa3Mepa CedeHHs ONpeaeINTh MAKCHMATbHBIA a0COMIOTHBIH Yrom
3aKpy4MBAaHMA Bala, MOCTPOMB OIIOPY YIIOB 3aKpydmBaHHs ¢. JlomyckaeMoe HampsiKeHHe
[t]=120 MITa, Moxyns cisura G=8x10* MITa.

SkHw IxH M AT

¥

SANSNRNNNNN
&)

0.3 0.2 :m 0.8 w

3agaua Ne23
Jlisi KOHCOJIBHOTO Bajla OMPEAETUTh U3 YCIOBHS MPOYHOCTU BEIUYMHY JOMYCKAaeMOIo Juamerpa
ceuenus [d]. Jlnsg nmonyueHHOro pa3Mepa CEYeHHUs OMPEICINTh MAKCUMAIbHBIA a0COMIOTHBIN Yroi
3aKpy4YHBaHHS Baja, TOCTPOUB JITIOPY YIIIOB 3aKpyIHBaHUS . [[pHHATE MOITycKaeMoe HalpsHKeHHE
[t]=100 MITa, Moxyns ynpyroctu G=8x10* MIIa.

3cH-um IxHw Skt

” o 4

ALLELL LRGN
|
d
1

0.4z 0.8 v 0.3 v
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3apaua Ne24
JlJis KOHCOJIBHOTO Bajia OMPENEIUTh U3 YCIOBHUS MPOYHOCTH BEIMYMHY JOIYCKaeMOro TuaMmeTpa
ceuerus [d]. [l moJTydeHHOTO pa3Mepa CEUCHHUs ONMPEICTUTh MAKCUMAIbHBIA a0COIOTHBIA yroJ

3aKpy4MBaHMsI BaJla, IOCTPOUB AIIOPY YIJIOB 3aKpy4yuBaHus . [IpuHATH qomyckaeMoe HalpshKeHHe
[t]=165 MITa, Moxyns ynpyroctu G=8x10* MITa.

IH-x IcH-x 2nHw

ALLRRNRRNSS

0.2 0.7 0.5 v

3agaua Ne25

JIJIs KOHCONBHOTO Bajla ONMPEIEIUTh W3 YCJOBHS MPOYHOCTU BEIMYWHY JOIYCKAeMOTO JUaMeTpa
ceuenus [d]. Jns monydeHHOTO pa3Mepa CEYCHHUsT ONPEACIUTh MAKCUMAJIbHBIA aOCOTFOTHBINA YToJ
3aKpYyYHBAHHSI BaJla, TIOCTPOUB AITIOPY YIJIOB 3aKpy4duBaHus . [[pUHATEH JOIMycKaeMoe HaIpsHKCHHE
[t]=100 MITa, Moxyns ynpyroctun G=8x10* MITa.

2uHn IxH-xn SxlHw

ANNANBANNNN
l
d

3apaua Ne26
JIisi OKa3aHHOTO Ha PHUCYHKE CTAaTHYECKHM HEOIPEACIIMMOrO CTEPXKHS MOA00paTh M3 YCIOBUS
MIPOYHOCTH JABYTABPOBOE CEUEHHE, €CIIU JolycKaemoe HanpskeHue [6]=160 MITa.

F=27 KHL

2m 4m ”;];”

3agaua Ne27
Jlns TIOKAa3aHHOTO Ha PUCYHKE CTaTMYECKH HEONPEeAETMMOIo CTEp)KHS MOoJ00paTh M3 YCIOBUS
MIPOYHOCTH JABYTAaBPOBOE CEUEHUE, €CIIU JoNyckaemoe HanpshkeHue [6]=160 MIla.

M=18 kH-m

4m ’2.14 ”;];”

3agauya Ne28

Jlis TOKa3aHHOTO Ha PHUCYHKE CTAaTHYECKH HEONpEeeIMMOro Opyca OIpeneilnTh W3 YCIOBUS
MIPOYHOCTHU BETUUNHY JOTYCKAEMOH TUTONIAIH TIOTIEPEIHOTO CeUeHus [A], ecim n3BeCTHA BETMYMHA
nomnyckaemoro Hanpsbkenus [6]=160 Mlla.
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F,=10 xH F,=40 kH
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3 m 0.3 m 0.3 m

3amaua Ne29
Jlis TOKa3aHHOTO Ha PUCYHKE CTaTMYECKH HEONPEAEIMMOIo CTEp)KHS HOoJ00paTh U3 YCIOBUS
IIPOYHOCTH JABYTAaBPOBOE CEUEHUE, €CIIU loITyckaemoe Hanpskenue [6]=160 Mlla.

F=40 kH

1
1 7 M ”;L 3Mm

3agaga Ne30
I[JI?I IMOKAa3aHHOI'0 Ha PHUCYHKE CTATHYCCKHU HCOIPCACTIUMOIO CTCPIKHA HOI[O6paTI) H3 YCIOBUA
IIPOYHOCTH JABYTAaBPOBOE CEUEHUE, €CIIU JIoIyckaemoe HanpskeHue [6]=160 Mlla.

F=27 kH

2m M ”;l;”

NSNS\ S

3agaua Ne31
JIns TIOKa3aHHOTO Ha PUCYHKE CTaTMYECKH HEONPEeAETMMOIo CTEp)KHS MOoJ00paTh M3 YCIOBUS
MIPOYHOCTH JABYTAaBPOBOE CEUEHUE, €CIIU JoIyckaemoe HanpshkeHue [6]=160 MIla.

M=36 kH-m

1 \

Tl

e ™
3agaua Ne32

JUis TOKa3aHHOTO Ha PHCYHKE CTaTMYECKH HEOINpEeNeNMMOro Opyca ONpeAeNuTbh U3 YCIOBUS
IIPOYHOCTHU BEIMUYMHY JOIYCKAaeMOH IUIOIIAU MONEPEUYHOro ceueHus [A], eciin n3BeCTHA BEIUYHMHA
nomnyckaemoro Hamnpsbkenus [6]=160 MITa.

2M ”;l;”

tJ

A

,f

T

- —0 —

> o —
Fi=40xH | F,=10xH

NONNNNRNNNNN
ANANNNNANNNAN

(0.5 n 0.5 v 0.5 u
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3agaua Ne33
JlJis TOKa3aHHOTO HA PHUCYHKE CTAaTHUYECKH HEONPENSIIMMOTO CTEpXKHS Moa00paTh U3 YCIOBHS
MPOYHOCTH JBYTABPOBOE CEUCHHE, €CIIM AonyckaeMmoe HanpsikeHue [6]=160 MIla.

F=50 kH

4 M ”%' 2Mm

S

3agaua Ne34

JIst 3aJaHHOTO CTEPIKHSI, HArPYKEHHOT'O IIPOCTPAHCTBEHHOM CHCTEMO# CHII, T0100paTh U3 YCIIOBHS
NPOYHOCTH pasMepbl HPAMOYrojbHOro cederus h u b. TIpHHATH BEIMUYHMHY OMYCKAeMOTO
Hanpspkenus [6] = 160 MITa, h/b =1,5.

F.,=5 kH
M=20 kH-m

F=3 kH

3agaua Ne35

JUJtst 3aIaHHOTO CTEPIKHSI, HAPYKEHHOTO MMPOCTPAHCTBEHHON CHCTEMOM CHII, TO00paTh U3 YCIOBHSI
NPOYHOCTH pa3sMepbl MPAMOYroibHOro cedenuss h wm b. IlpuHATE BenMYMHY JOIyCKaeMoro
Hanpspkenus [o] = 160 MITa, h/b = 3.

F,=9 kH
M=23 kH-m

F,=4 kH

3agaua Ne36

JIJ1s1 3aIaHHOTO CTEPIKHSI, HArPY)KEHHOTO MPOCTPAHCTBEHHOW CHCTEMOM CHII, TO100paTh U3 yCIOBUS
NPOYHOCTH Ppa3Mepbl MpsAMOyronbHOro cedenuss h u b. TlpuHATH BenuyHMHYy JOMyCKaeMoro
Hanpspkenus [o] = 160 MITa, h/b = 2.

F,=4 kH
M=27 kH-m

F,=6 kH

3apauya Ne37

JIJ1s1 3aIaHHOTO CTEPIKHSI, HATPY>KEHHOT'O IPOCTPAHCTBEHHOW CHCTEMOM CHJI, T0100paTh U3 yCIOBUS
MIPOYHOCTH Pa3Mephl MPAMOYToJbHOro ceueHus h u b. [IpuHATH BeUYMHY JOMTyCKaeMOTro
Hanpspkenus [6] = 160 MITa, h/b = 2.
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F1=5 kH
M=20 kH-m

F,=3 kH

3agaua Ne38
JIJ1s1 3aIaHHOTO CTEPIKHSI, HArPY>KEHHOTO IPOCTPAHCTBEHHOM CHCTEMOM CHII, IIOA00paTh U3 YCIOBUS

MPOYHOCTH Pa3MepPbl IPAMOYTOIbHOrO ceueHus h u b. TIpuHSATE BETUUHHY OITyCKaeMOTO
Hanpspkenus [o] = 160 MITa, h/b = 3.

F,=4 kH
M=27 kH-m

F,=6 kH

3agaua Ne39

J1J1s IOKa3aHHOM Ha PUCYHKE CTOHKH JIBYTaBPOBOTO CEUCHUS TPEOYETCS OMPEIEIUTh TOMTYCKAaeMYIO
U KPUTHUYECKYIO BEJIMYUHY CkuMaromen cuibl F. Matepuan croiiku — ctans Ct3 ¢ gomyckaeMbIM
HanpsxenneM [6].=160 MIla u moaynem ynpyroctu E=2x10° MIla. [Ipunsats B pacuérax Ao = 61,
Japen = 100, @ =310 MIla, b= 1,14 MIla.

=
3- Ne20
S5
3agaua Ned(
*F
= =
P
S S
! 4 cm
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Jlnsi moka3aHHOW Ha PUCYHKE CTOMKH TMPSMOYTOJIBHOTO CEUEHUS TpeOyeTcs OmpeneiuTh
JIONTYCKAaeMYI0 M KPUTUYECKYIO BEIMUYMHY CokUMaroled cuibl F. Matepuan croiiku — ctans C13 ¢
JIOTycKaeMbIM HampsikeHneM [6]c=160 MITa u moxynem ympyroctu E=2x10° MITa. Ilpunsats B
pacuérax Ao = 61, Aupen =100, @ =310 MIla, b= 1,14 MIla.

3agaua Ned1

Jlnst moKa3aHHOM Ha PUCYHKE CTOWKM KPYIJIOTO CEYSHHs TPeOyeTcs ONMpeAeTHTh JIOMYyCKaeMyro U
KPUTHYECKYIO BEIIMYMHY C)KUMaromier cuibl F. Matepuan croiikn — crans CT3 ¢ J0ImycKaeMbIM
HanpsokenueM [6].=160 MIla u moxynem ynpyrocta E=2x10° MITa. ITpunsts B pacuérax Ao = 61,
Japen = 100, @ =310 MIla, b= 1,14 MITa.

vy

3M

100w

3agaua Neq2

J1J1s TIOKa3aHHOM Ha PUCYHKE CTOMKH JIBYTaBPOBOTO CEUCHUS TPEOYETCs ONPEISIIUTh JOIMYCKAEM YO
U KPUTHUYECKYIO BEJIMYUHY CkuMaromen cuibl F. Matepuan croiiku — ctans Ct3 ¢ gomyckaeMbIM
HanpsxenneM [6].=160 MIla u moaynem ynpyroctu E=2x10° MIIa. [Ipunsats B pacuérax Ao = 61,
Japen = 100, @ =310 MIla, b= 1,14 MIla.

i

25m

Ne2()

| Bl

VA

3agaua Ne43

Jlns 1oKa3aHHOM Ha pPHCYHKE CTOWKM TPSAMOYTOJBHOIO CEUYeHHs TpeOyeTcs OmpenenuTh
JIOTTYCKAaeMyI0 M KPUTHYECKYIO BEMUMHY CokuMaromied cuiibl F. Matepuan croiiku — ctanp C13 ¢
JIOTTyCKAaeMbIM HampskeHueM [6].=160 MIla u momymem ympyroctu E=2x10° MIla. IIpuusats B
pacuérax Ao = 61, Aupen = 100, @ =310 MIla, b= 1,14 MIla.
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¢F

0.5m

8cm

| 4 cm

3amaua Ned4

Jls oKa3aHHOM Ha pUCYHKE CTOMKM KpYIJIOrO CeYeHMsI TpeOyeTcs ONpeAeIuTh JIONYyCKaeMylo U
KPUTHYECKYIO BEIMUMHY CxuMaromei cuwibl F. Marepuan croiiku — crans Ct3 ¢ gonmyckaeMbIM

HanpsxenueM [6].=160 MIla u moaysnem ynpyroctu E=2x10° MIla. [Ipunsats B pacuérax Ao = 61,
Anpen = 100, @ =310 MIla, b = 1,14 MIla.

v

5Mm

10 cm

3agaua Ne45
Ha ympyryioo Oanky 3alaHHOTO TMOMEPEYHOTO0 CEYeHHsS C BBICOTBI H=60cM CBOOOTHO Majaer
a0COTFOTHO XKECTKOE TeJIo Maccoi M. Onpenenure J0MyCTUMYIO BETHYNHY MACChHI TTaIal0IIEero Tela

[m], mpu koTopoii Oyner obecrneueHa mpoyHocTh Oanku. Jlonyckaemoe Hanpsbkenue [6]=160 MIla,
Mozynb yipyroctu E=2x10° MITa.

II7
ﬁ% 4m

3amaua Ned6

Ha ympyryio Oanky 3alaHHOTO IONEPEYHOTO0 CEYEeHHsI € BBICOTHI H=12cM cBOOOIHO Majaer
a0COJIOTHO KeCTKoe Teno Maccoi M. Onpenenure TOMYCTUMYIO BETMYUHY MACChl MaJIal0IIero Tena
[m], nmpu koTopoii OyneT obecneueHa mpouHOCTh Oanku. Jlomyckaemoe Hanpsbkenue [6]=160 MIla,
Mozynb yipyroctu E=2x10° MITa.




3amaua Ne4d7

Ha 6ainke, u3rotoBieHHO# U3 1ByX 1ByTaBpoB Ne33, yCTaHOBJEH 3JIEKTPOJBUTATENb, BEC KOTOPOTO
F=16 kH. Yucno o6oporoB »saektponBurarens N=650 06/MuH, aMIUIUTYAHOE 3HAYEHUE
LEHTPOOEIKHOM CHJIbI, BO3HUKAOIICH npu Bpamenun poropa Fo=10 kH. [IpousBectu npoBepouHbIit
pacyeT Ha MPOYHOCTh, IPUHSB JI0NyckaeMoe Hanpsbkenue [6] paBabiM 160 MITa.

Fosin Qt
N°33

T |

LY

3amaua Ne48

Ha ympyryioo Oanky 3alaHHOTO MONEPEYHOro ce4YeHHs ¢ BbICOTHI H=30cM CBOOOIHO Majaer
a0COIIOTHO KECTKOE TeJIo Maccoi M. Onpenennurte TOMYCTUMYIO BETMYUHY MACCHI TTaIAI0MIETO Tella
[m], nmpu koTopoii Oyaet obecrieueHa mpouHoCcTh Oanku. Jlomyckaemoe Hanpsokenue [6]=160 Mlla,
Mozynb yipyroctu E=2x10° MITa.

IT
’% 4m ’T”‘.-'M

3agaua Ne49

Ha ympyryioo Oanky 3aJaHHOTO IONEPEYHOrOo CEYEHMsI C BBICOTHI H=24cM cBOOOJHO Majaer
a0COJIOTHO KeCTKOe Teno Maccoi M. Omnpenenure TOMYCTUMYIO BETMYHHY MAcChl MaJIaloIIero Tena
[m], nmpu koTopoii OyneT obecnieueHa mpouHoCcTh Oanku. Jlomyckaemoe Hanpsbkenue [6]=160 MIla,
Mozynb yrpyroctu E=2x10° MITa.

No27
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10. O6pa3oBaTe/ibHbIE TEXHOJOTHH U METOANYECKHE YKA3AHUS 110 OCBOEHUIO
AUCHHUIUIMHBI (Y4eOHOTr 0 Kypca)

[Tpu n3yyeHun AUCUMILINHBI «MexaHuKa 2» UCHOJB3YIOTCS ClIeAyIolne 00pa3oBaTeabHbIe
TEXHOJIOTHH:
- TEXHOJIOTHUS AUCTAaHIIMOHHOTO 00yueHus B (hopme BeOMHAPOB,;
- “H(OPMAIMOHHO-KOMMYHHUKALIMOHHbIE ~ TEXHOJIOTUH, CBA3aHHBIE C  HEOOXOIUMOCTBIO
UCIOJIb30BAaHUS HHTEPHET PECYpPCOB MPHU BHIIOIHEHUH CAMOCTOSATEILHON PaOOTHI.

MeToanuyecKue PECKOMEHIANNNA NJIH npenonaBaTeneifl 110 MPOBE€ACHUIO JEeKIMi:

1. Tlepen HauaaoM JIEKIIMH PEKOMEHIyeTCs CHOPMYIHPOBATh LIEIH U MPAKTUYECKYIO 3HAUUMOCTD
paccMaTpuBaeMBbIX BOIIPOCOB.

2. Bce paccmarpuBaemble METOABI pEHICHHUS 3a7ad PEKOMEHIYeTCS JIOBOJUTH JI0 YETKHX,
JTAKOHUYHBIX aJITOPUTMOB.

3. B KoHIe IeKuuM pPEeKOMEHIyeTCs TIOJBECTH WTOI [0 PACCMOTPEHHOMY MaTepuaiy,
aKIICHTUPOBATh BHMMAHHWE HA TMOJYYEHHBIX pE3yJbTaTax, IIOKa3aTh HMX B3aUMOCBI3b C
OCTaJbHBIMU HH(POPMAIIMOHHBIMH OJIOKAMH W HMX MeCTO B 00meM HHPOPMAIMOHHOM
MIPOCTPAHCTBE TUCIUTIIIUHBI.

MeToanuyeckne peKOMeHIAUM J1JIs1 IpenoaaBaresieid o NPoBeIeHNI0 NPAKTHYECKUX
3aHATHMN:

1. TlpakTuyeckue 3aHATUS PEKOMEHAYETCS HAYMHATH ¢ (POPMYIMPOBKU TEMBI, IEJIU 3aHITHS U
KpaTKOTo 0030pa METo/1a PEeIICHHUS.

2. OObsicHeHHE 3alayu-TPEHa)Kepa PEKOMEHIYeTCs MPOBOAMUTH, CTPOro COOIIOAasl alrOpuT™M
METOoAa, aKIleHTI/IpySI BHUMAHHUC HA HaI/I6OJI€€ CJIOKHBIX MOMCHTAax.

3. OcymecTBieHue 00paTHOM CBA3M PEKOMEHAYETCSI OCYLIECTBIATH MPH PEIIEHUU TE€X IMYHKTOB
aJIFOI)I/ITMa, B KOTOpI)IX I/ICHOJII)ByIOTCﬂ HaBBIKHU, HpI/I06peTeHHI>IC Ha Hpem)mymnx TEMaAx,
WHULUUPYS CTYJAEHTOB K IPUHATHIO CAMOCTOSATEIIBHOIO PEILICHUS.

4. 3akperuleHHe 3HaHUI [0 TeME 3aHATHUS PEKOMEHIYETCS NMPOBOJUTH Ha TUIIOBBIX 3ajayax s
CaMOCTOATENIBHOTO PELIEHHUS C OLIEHKOW Pe3yJIbTaTOB.

MeToauuecKkue PECKOMEHIAINMUHA 110 OCBOCHUIO TMCHUIIVIMHBI AJIA CTYA€HTOB:

1. M3ydeHue TEOPETHUECKON YaCTH TEMBI KaXJ10I0 MOYJIS CIEYET cpa3y 3aKpeIlIATh Ha
peleHny 3a/1a4 10 JaHHOM TeMe.

2. Ilpuctynas k pemeHuto o001 3a71auy, cieyeT BHUMATEIbHO IPOYUTATh TOCTAHOBKY 3a7aui
1, B COOTBETCTBHUE C HEH, BRIOUPATh AJITOPUTM PEIICHUSI.

[Ipu oopmieHnn perieHns 3a1a4 peKOMEHAYETCsI CTPOTro CJIe10BaTh TUIIOBBIM aJTOPUTMaM U

3aKaH4YMBATh BBIBOJAMU IO PE3YJIbTAaTaM pacyeTa.
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11. YueOHO-MeTOAN4YEeCKOE M HH(POPMALIMOHHOE O0ecTeyeHue
AUCHHUIUIMHBI (Y4eOHOTr 0 Kypca)

11.1. O0s3aTesIbHASE JIUTEPATYPA

Tun (yueOHuk, yueoHoe
No nocodue, yuedHo- KoaunuectBo B
Bbubauorpaguyeckoe onucanue
n/n MeToan4YecKoe mocodue, ouodImorexke
NPAKTHKYM, Ap.)
1 ConporusieHne MaTepHaJIOB [ DIEKTPOHHBIN
pecypc] : yueonuk / I1. A. TlaBnoB [u ap.] ; mox pen.
b. E. MenwsuukoBa. - U3a. 4-¢, ucnp. - CaHKT-
[etepOypr : Jlans, 2017. - 556 c. ZpI/IJ'I. - (YueOHuKHU YueOnuk OBbC «Jlanb»
1uist By3oB. CrienasipHast aureparypa). - ISBN 978-
5-9511-0007-8.
COI'NTACOBAHO
JlupekTop HayuHOU OMOINOTEKU A.M.AcaeBa
(noonucs) (U.0. Damurus)

«

» 20 T.

11.2. JlonoJiHUTeJbHASL JIUTEPATYypa M y4eOHble MaTepuaibl (ayamo-,
BH1€0TI0CO0MS U JIP.)

e (oung HayyHoil Oubmorexku TI'Y:

Ne i/

Tun (yueOHuk, yueOHoe
nocooue, yaeoHo-
Bubanorpadguueckoe onucanmne MeToaAnYecKoe nocooue,
NPaKTHKYM, ayJIuo-,
BU/1€0M0CO0USI U P.)

KoanuecTBo B
oHOIHOTEKE

I'appusosa T. ®.

ConpoTuBJIEHHE MaTEPUATIOB [ DIIEKTPOHHBIN pecypc] :
MPaKTUKYM JUIS CTYACHTOB 3a04. (opMbI 00yueHus. B 2 4. Y. 1
/ T. ®. I'aBpuiiosa, E. I1. l'opauenko, A. A. Pasysaes ; TT'Y ;
H-T MammmHOCTpOeHus ; kad. "HanorexHnomoruw,
MaTepuanoBeneHre u mexanuka" ; [mox obmr. pexa. . JI.
Mepcona]. - TT'Y. - Toneartu : TT'Y, 2016. - 127 c. : u. -
[Tpw.: c. 64-127. - ISBN 978-5-8259-0944-8.

IIpakTuxkym

Penozuropuit TT'Y

I'aBpuiioBa T. ®.

ComnpoTuBJIeHHE MaTEPHaNoB [ DIEKTPOHHEBIN pecypc] :
[IPAaKTUKYM U1 CTYAEHTOB 3204. GopMbI 0O0yueHus. B 2 4. Y. 2
/ T. ®@. I'appuiosa, E. I1. ['opauenko, A. A. Pazysaes ; TT'Y ;
H-T MammHOCTpOCHNS ; Kad. "HaHoTexHOMIOTH,
MaTepHaJioBeJcHHEe 1 MexaHuKka" ; [mox oomr. pex. 1. JL.
Mepcona]. - TT'Y. - Tonssitta : TI'Y, 2016. - 172 ¢. : un. -
[Tpui.: c. 98-172. - ISBN 978-5-8259-0945-5.

[IpakTuxkym

Penozuropuit TT'Y

I'aspunosa T. @.

ConpoTuBiIeHUE MaTepUanoB [DIEKTPOHHBIN pecypc] :
MPaKTHKYM ISl CTYAEHTOB 049HON (opmbl 00yuerus. B 2 u. Y.
1/T. ®. I'aBpunoga, E. I1. l'opauenko, A. A. Pasysaes ; TT'Y
; IH-T MmammmHOCTpOeHMS ; Kad. "HanorexHoaoruw,
MaTepuanoBeneHre u Mexanuka" ; [mox obmr. pexa. . JI.
Mepcona]. - TT'Y. - Tonestru : TT'Y, 2017. - 251 C. : . -
[Tpui.: c. 161-251. - ISBN 978-5-8259-1139-7.

IIpakTuxkym

Penozuropuit TT'Y

Kykos B. T

MexaHuKa [ DJIEKTPOHHBIA pecypc] : COMPOTHBIICHHE
Marepuaios : yued. mocodue / B. I'. )Kykos. - CaHkT- YuebHoe nocobue
[lerepOypr : Jlanb, 2012. - 416 c. : wi. - (YueOHUKH 1715

By30B. CriennansHas guteparypa). - ISBN 978-5-8114-1244-0.

OBC «JIanp»
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11.3. [lepeyenb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKALIMOHHOM
cetu "UHTEpHeT" (BCIOMOTaTEJIbHBIN)

e Web of Science [DnekTpoHHBIH pecypc] : MyJIbTHAMCHMIUIMHAPHAS pedepaThBHas Oa3a
nanabix. —  Philadelphia :  Clarivate Analitics , 2016— . — Pexwum gocryma
apps.webofknowledge.com. — 3ari. ¢ skpana. — SI3. pyc., aHr.

e Scopus [DnekTpoHHBIH pecypc] : pedeparuBHas 6a3za manusix. — Netherlands : Elsevier ,

2004— . — PexxuM J1oCcTyIIa @ Scopus.com. — 3aril. ¢ 3KkpaHa. — SI3. pyc., aHIJL.
e Elibrary [DnexTpoHHBIH pecypc]| : Hay4dHas dJIeKTpoHHas Oubiaunoreka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHTIL

http://www.toehelp.ru/theory/sopromat/ Jlekiuu o auciuminie «CONpOTHBICHHE MaTePHAIOBY,
WLTFOCTPUPOBAHHBIE IIPUMEPAMH PELICHHUS 3a1a4

http://technofile.ru/files/sopromat.html Marepuansl ajas CKauWBaHUS: IIMAPTaJkd, METOAMYCCKHUE
ocoOust IO PeIIeHuIo 3a1a4, yueOHuk PeompocheBa Mo CONPOTHUBIEHHIO MAaTEPHAIOB, COPTAMEHT
MPOKATHBIX Mpodumeit, Gopmyb

http://mysopromat.ru/ Ha sTom caiite Haxomurcs:

e TIOJIHBII KOHCIIEKT JeKIuil no kypcy «ConpoTtusienne MaTepuaioBy,

e wucropuro co3nanus u cranoBieHus COITIPOMATA, kak y4eOHOTO mpeamera,

e OIIMCaHUE COBPEMEHHBIX METOJIOB KOHCTPYMPOBAHMS M pacueTa U3JeNHUil Ha MPOYHOCTh U

JIOJITOBEYHOCTD,

e  CTaTUCTHUYECKHE METOJIbl 00pabOTKH pe3ylbTaTOB MEXaHUYECKUX MCIBITAHUH,

e OIIMCaHUE COBPEMEHHBIX MporpaMMHbIX koMiiekcoB CAD/FEA,

e paszNUYHBIC U MOJIE3HbIE CIIPABOYHBIC MATEPHUAIIBI,

e U MHOIO€, MHOTO€, MHOT'O€ IPYTOE...
http://www.soprotmat.ru/ Ha caiite HaxomuTcsi Kypc JEKIIHi, JTa0OpaTOPHBIA MPAKTUKYM, MY3CH
paspyieHuii, yueOHbie (GUIBMBI, CIPABOYHBIC JaHHBIE 1 MHOTOE JPYTOE.

http://botaniks.ru/sopromat.php Ha sTom caiiTe ecThb BO3MOKHOCTh OECIUIATHO CKadaTh HMPUMEPHI
perrenus 3a1a4 1o CONpOTUBIICHUIO MaTEPUAIIOB.

http://www.1001soft.com/soft/sopromat raschet ploskih balok i ram-945.html 3pmece MoxHO
OecIuIaTHO cKayaTh MporpaMMy JJisi pacdera 0ajok, paboTaromuX Ha U3THO.

11.4. TlepeyeHb NPOrPAMMHOI0 OOeceYeHUsI

Ne Hanmenosanue IO PexBH3HUTEI A0roBopa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JefcTBUS — 6eCCPOUHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeHCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL norosop Ne 757 ot 04.07.2018, cpok
AcademicEdition JEHCTBUS — OECCPOTHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeHCTBUS — OECCPOUHO

3 Mirapolis Human Capital Management JMIIEH3UOHHBIH oroBop Ne 42/02/22-K ot

02.02.2022, cpok nercTBUs — 710
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n/n

Haumenosanmne I1O

PexBH3UTHI 10rOBOpa

(nata, HOMep, CPOK JAeHCTBHUA)

31.08.2022

11.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HE00X0AUMOM 1J1A
OCyLIeCTBJIEHHSI 00Pa30BaTEeJILHOI0 Mpoecca Mo AUCHUIIMHE (MOYJII0)

HaumenoBanue 5
000pYA0BaHHBIX YUEOHBIX N = o £
N DakTHYECKHIl ajipec - B
Ka0HHETOB, J1a00PaTOPHId, 2 o =
Ne IlepeyeHb OCHOBHOTO Y4eOHbIX KAaOUHETOB, =¢ o 2
MAacCTepPCKUX U Ip. 00bEeKTOB N s =
n/n oGopymoBaHust Jaaboparopmii, g = Z
JJ1s1 IPOBeeHusl ) 5 g
MaCTePCKHX H Ip. = S =
NPaKTHYECKUX U = = 8
J1a00pATOPHBIX 3aHATHI =
1 Aynuropusi BeOKOH(epeHIui. | DkpaH 445020 Camapckas 17,1 1
VYuebHas  aymuTopwst IS | TEICBU3MOHHBIH, 0071acTh, I. TOIBATTH,
MIPOBEICHUS 3aHATUH | UPMBI,  poxeKkTop | yia. benopycckas, 16B,
JICKIIMOHHOTO THUMa. YueOHas | Ha mratuBe. cron | (YJIK-807)
ayJUTOpUsl JUIA TPOBEJACHUS | MPENOoJaBaTeIbCKUH,
3aHATHA CEMUHAPCKOTO THIIA. | CTYJIbSI
YueOHass  ayautopus  JAJs | IPeoJiaBaTeibCKue.,
KypCOBOrO  MpOeKTHpoBaHus | TpaHcmapaHT-
(BBIIOTHEHUS KYPCOBBIX | MEPETIKKA,
pabotr). YdeOHast aymuTOpHs | CHCTEMHBIH OJIOK .
IJId MPOBEACHUA I'PYIIIOBBIX U
WHIUBUIYaITbHBIX
KOHCYJIbTAITHI YueOnas
ayauTopuda il OpPOBEACHHUA
3aHATUM TEKYIEro KOHTPOJIS U
MPOMEKYTOYHON aTTeCTalluH.
(YJIK-807)
[MomemieHue st | CTousl, cTynbs, | 445020 Camapckas obm. r. [84,8 | 16
’ CaMOCTOSITEIIHHOM paboThl | KOMITBIOTEPEI TonparTH, yIL
obyuarommuxcs (I'-401) Benopycckas, 14,
(T"-401)
[MomemieHue st | Jlocka aymutopHas | 445020 Camapckas oo 1. 34,1 | 10
CaMOCTOSITEIIHHOM paboTsl | (MenoBas), cronbl | TonpaTTH, yiu. YIIakosa,
3 obyuarommuxcs (C-508) YUYEHUUYECKHUE, crox | 59,
MPEIoIaBaTENbCKUH, (C-508)
CTYJIbS, CTCH/IBI,
mIkagbl.
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