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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp OCBOGHMS AMCUUIUIMHBI — HAy4YuTh Oyaymmx OakajlaBpOB INPaBHIBHO BBIOHMpPATh
KOHCTPYKLIMOHHBIE MaTepuallbl U KOHCTPYKTHUBHBIE (POpMBI, 0oOecrieunBaTh BBICOKHE I[TOKA3aTeld
HAJE)KHOCTH, JOJTOBEYHOCTH M  O€30IIaCHOCTH  HAINPSIKEHHBIX KOHCTPYKLUMH U y3JIOB
00opy0BaHus, cO3aBaTh YIPPEKTUBHBIE U IKOHOMUYHBIE KOHCTPYKIIHUH.

VYuebubiii Kypc «MexaHuKa 2» - 3TO 4acTh OOWIeH NUCHUIIMHBI «MeXaHuKay, B KOTOPOi
W3JI0)KEHbI OCHOBBI Hayku «CONpPOTHBICHHE MAaTEPUATIOB» - HAyYKH O MPOYHOCTU M KECTKOCTU
JJIEMEHTOB UH)KCHEPHBIX KOHCTPYKIIMA.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
BbICIIIAsl MATEeMaTHKa, PU3nKa, MeXaHuKa | (TeopeTuyeckas MEXaHUKa).

JIMCIMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE NAHHON TUCIMILIMHBI HEOOXOAUMO KaK
OpEe/IIeCTBYIOIIee: MeXaHuka 3 (AeTald MalldH M OCHOBbl KOHCTPYUPOBAHMs), MeXaHHKa 4
(Teopus MalIMH U MEXaHU3MOB).

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
NHIuKaTOPbI J0CTHKEHUS
KOHTPOJIUpyeMble . IInanupyemsle pe3yJibTaThl
KOMIeTeHIUH KOMITET eHiHH o0yueHHs
(Koa 1 HAaMMEHOBaHUE)
(Ko 1 HAMMEHOBAHUE)

(OIIK-4) cniocobHOCTH - 3HaTh: OCHOBHbBIE METO/bI pacyeTa Ha

y4acTBOBaTh B pa3paboTke IPOYHOCTb, JKECTKOCTh U

0000IIEeHHBIX BAPHAHTOB YCTONYHUBOCTh

peleHus mpobiiem, YMeTb: NpoU3BOAUTE aHAIHU3

CBSI3aHHBIX C pacUYeTHBIX CXeM, HICHTU(UITPOBATD

MAaIIMHOCTPOUTEIbHBIMU BU/IBI IeopMaliy, IPUMEHSTh

IPOM3BOJICTBAMH, BBIOOpE METOJIBI pacyeTa B COOTBETCTBHE C

ONTUMAJIbHBIX BAPUAHTOB HOCTaBJIEHHOH 3a7a4ei,

MIPOTHO3UPYEMBIX aHAJM3UPOBATH MOJTyICHHBIH

NOCJIECTBUM peleHns Ha pe3yibTaT U JeN1aTh BHIBOJIBI O

OCHOBE MX aHAJIN3a paboToCrIOCOOHOCTH KOHCTPYKIIUU
Bnanets: MmeTosamu pacuera Ha
MPOYHOCTD, )KECTKOCTh U
YCTOMYMBOCTH TUITOBBIX PAaCUETHBIX
CXeM

(OIIK-5) ciocobHOCTH - 3HaTh: PaBUIIa, MOPSIIOK U

y4acTBOBaTh B pa3paboTKe TEXHOJIOTUIO 0(hOpMIIEHUS

TEXHUYECKON TEXHUYECKON JOKYMEHTAINU

JIOKYMEHTaIUH, YMeTb: rpaMOTHO OPOPMIISATH

CBSI3aHHOM C TEXHUYECKYIO IOKyMEHTAIIHIO 10

npodeccuoHaIbHON MIPOBEICHHBIM pacyeTam

NeSITETTHHOCTHIO BnaneTs: HaBbIKamMu pabOTEHI ¢
WHCTPYMEHTaMU KOMITbIOTEPHOM
rpaduKu ¥ penakTopoM HopMyIT JTst
WCIOJIb30BaHUS TPU 0(HOPMIICHUH
TEXHUYECKOH TOKYMEHTAIIUH 110
IIPOBEICHHBIM pacyeTam




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
(pasnen) yueOHoit (yaedmoii paBoTsI) Cemectp| O0beM, 4.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)

Monayns 1 |Jlek 1 Brenenue. Metroa ceuenuid. [loctpoenue smrop 3 2 Bomnpocsl k 3auery
BC® npu pactsxeHUU-C)KaTUU, KPYYEHUH, 1-3
u3rube

Mopyns 1 IIp 1 Pemenue 3anau o teme «lloctpoenue amtop 3 2 1 KomriuiekT 3aganuii
BC® npu pactsxeHUN-CKATUN U KPYUEHUN» s [p 1

Monyns 1 |PI'P 1.1-2 | CamocTosiTennbHOE pElIeHre 3aa4 [0 TeMe: 3 3 2 KoMmekr 3amay s
«IToctpoenue smop BCO nipu pactsxkeHun- PI'P 1.1-2
CKaTUU U KPYUCHHI

Mogyns 1 |JIab 1 OtpaboTtka TexHuku nocrpoenus smop BCO Ha 3 2 1 2 KommiexT 3ananuit
KOHCOJIBHOM 0asike 3KCIpPecc METOAOM IO s Jlaob 1
XapaKTEpHbIM CEYEHUSIM

Mopayns 1 |IIp 2 OTtpaboTka TexHUKH nocTpoenus 3mop BCD na 3 2 1 Kommnekr 3amannii
JIByXOITOPHOH OajIKe 3KCIPecc METOI0M 10 s [p
XapaKTEpHBbIM CEYEHUSIM

Monyns 1 |PI'P Nel.3 | CamocTosiTennbHOE pelIeHre 3aa4 [0 TEME: 3 8 4 Kowmmnexr 3agau ans
"Tloctpoenue >mop BCD Ha 6ankax npu uzruode" PI'P 1.3

Monayns 1 |Jlek 2 [Toctpoenue sntop BC® Ha niockux u 3 2 Bompocsr k 3auery 38-
IIPOCTPAHCTBEHHBIX paMax 40

Monyne 1 |TIp 3 OTtpaboTka TexHUKH nocTpoeHus 3mop BCD na 3 2 1 KommiexT 3ananuit
JIByXOIIOPHOW paMe KCIIPECC METOIOM T10 s [p 3
XapaKTepHBbIM CEUECHUSIM

Mopayns 1 |JIab 2 OTtpaboTka TexHUKH TTocTpoeHwus dmop BCD na 3 2 1 2 KommutexT 3amanuit
KOHCOJIBHOM paMme 3KCIIPECC METOAOM IO s J1ab 2
XapaKTepHbIM CEYECHUSIM

Monyns 1 |PI'P 1.4 | CamocrosiTenbHOE pelieHre 3a1ad Mo TeMe: 3 8 ) Kommutekr 3anau s

"ITocTpoenue smop BCP Ha pamax npu usruode"

PI'P 1.4




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit N Cemectp| O0beM, 4.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)

Monyns 1 |IIp 4 Pemenue 3anaud no teme: "Iloctpoenue smrop 3 2 1 - Kommunekr 3anannii
BC® na npoctpancTBeHHO-TOMaHOM Opyce" i [p 4

Mogyns 1 |PTP 1.5 |CamocTosiTenbHOE pEelIeHUE 3a/1a 110 TEME: 3 8 4 - KommuexT 3anau st
"Iloctpoenue smop BCO Ha npocTpaHCTBEHHO- PITP 1.5
JoMaHoM Opyce"

Monyne 2 |Jlek 3 Hanpsokenus u gedopmanuu npu pacTsHKeHUN- 3 2 - - Bompocsr k 3auery 11-
cxatuu. MexaHndyeckue UCTIbITaHUsI MaTepralloB 16
Ha PacTSHKEHHE U CHKaThe

Monyns 2 |JIa6 3 N3ydyeHne MexaHHYECKUX CBOWCTB MaTepUajoB 3 2 1 - KoMmekr 3amannii
IIPU PacTSDKEHUU U COKATUU s Jlab 3

Mopayns 3 |Jlek 4 Pacuer Ha TpOYHOCTH U JKECTKOCTH MPHU 3 2 - Bompocs! k 3auery 17-

y

pacCTsHKEHUU-CHKaTUU 20

Monyne3 |IIp 5 Pemenue 3anau no teme "Pacuer Ha IpOYHOCTH 3 2 1 - KommuiekT 3ananuit
IIPU pacTsLKEHUU-cokatun' st [Ip §

Moayns 3 |IIp 6 Pemrenue 3anau no teme "Pacuer Ha )KECTKOCTh 3 2 1 - KommuiekT 3ananuit
IIPU pacTsLKEHUU-cokaTun' s [p 6

Mogayns 3 |PI'P 2 CamocrosTenbHOE peuieHue 3a/1a4 Mo TeMe: 3 10 5 - KommunekT 3anau 11s
"Pacyer Ha IPOYHOCTH U KECTKOCTh MPHU PT'P 2
pacTsKEHUU-cokatun'

Monyns 4 |Jlex 5 I'eomeTpuyeckue XxapakTepUCTUKH ILUIOCKUX 3 2 - - Bompocsr k 3auery 21-
ceueHuil. [Ipsmoit nonepeunsiit u3rud. 27,41-47
OrnpezeneHre HOPMAJIbHBIX M KacaTENbHBIX
HanpsbkeHud. Meton Mopa uist citydast u3ruda

Mopnyns 4 |IIp 7 Pemrenue 3amau no reme "Onpenenenvie LT u 3 2 1 KommuiekT 3ananuit

TJIABHBIX I_[eHTpaJ'IBHI)IX MOMCHTOB I/IHepHI/II/I
CJI0KHOTO ceueHus"

st [p 7




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit N Cemectp| O0beM, 4.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 4 |PI'P 3.1 |CamocrtosTenbHoe peneHre 3a1ad no Teme: 3 7 3 - Komimiekt 3amau g
"Onpenenennie LT u rinaBHBIX HEHTpaTbHBIX PTP 3.1
MOMEHTOB UHEPLIUHU CIOXKHOIO ceueHus"
Monyne 5 |Jlek 6 Uucnennsle METOIBI PELICHHs MHTETpana Mopa. 3 2 - - Bompocsr k 3auery 45-
HuddepenunansHoe ypaBHEHUE YIIPYTOW JTHHUH 50,
6anku. Kocoit u3ru6. Buenentpennoe
pacTsbKeHue-c)KaTue
Mopgyns 5 |IIp 8 Pemenue 3agau no reme "Pacyer Ha MpOYHOCTH 3 2 1 - KomriuiekT 3aganuii
pu npsiMoM u3ruode" i [p 8
Moayns 5 |IIp 9 Pertenne 3agau mo reMme "Pacyer Ha KECTKOCTD 3 2 1 - KomriuiekT 3aganuii
Ipu npsiMom u3ruode" i [p 9
Monyns 5 |PI'P 3.2 | CamocrosiTenbHOE pelIeHre 3aa4 [0 TEME: 3 10 ) - Kommnexr 3agau as
"PacdeT Ha IPOYHOCTH U JKECTKOCTbH NP MPSIMOM PI'P 3.2
usrude"
Monyne 5 |JIa6 4 Onpenenenue nepeMenieHui npu NpsMom u3ruoe 3 2 1 2 KommuiekT 3ananuit
st J1ab 4
Mopyne 5 |Jlex 7 Onpenenenre nepeMenieHuil pu KOcoM U3ruoe. 3 2 - - Bompocsl k 3auery 45-
ITpumepsl 50
Mopayns 5 |IIp 10 Pemenue 3amau mo reme "Pacuer Ha mpoYHOCTH U 3 2 1 - KommiexT 3ananuit
JKECTKOCTb [P COBMECTHOM JIEUCTBUU ABYX s [p 10
npsIMbIX u3rude"
Mopayns 5 |PIT'P 3.3 |CamMocTosiTenbHOE pelIeHUE 3a/1a 110 TEME: 3 10 5 - KoMmmnexkr 3amau g
"Pacuer Ha IPOYHOCTH U JKECTKOCTH IPU PIP 3.3
COBMECTHOM JICUCTBUU JABYX MPSMBIX U3THOOB"
Mopayns 5 |JIab 5 Ompenenenue nepeMenieHuii Mpyu MPSIMOM U3Tude 3 2 1 2 KommutexT 3amanuit

utst J1ab 5




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit N Cemectp| O0beM, 4.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)

Monayns 5 |IIp 11 Pemenue 3amnau no reme "Pacuer Ha mpoYHOCTb 3 2 1 - KoMIuiexT 3amanuii
P COBMECTHOM JICUCTBUH M3ruda u st [p 11
PaCTSDKEHMUS-COKATUSD

Monayns 5 |PI'P 3.4 | CamocrosiTensHOE pelieHue 3a/1a4 1o TeMe: 3 4 2 - Kommutekt 3amay st
"PacyeT Ha MIPOYHOCTH IPU COBMECTHOM PI'P 3.4
JEHCTBUM NMPSAMOTo u3ruda u pactTspkeHus"

Mopyns 6 | Jlek 8 Cnpur. Kpydenue crepHel Kpyrioro CE4eHHsl. 3 2 - - Bompocs! k 3auery 28-
Kpyuenue crepskHeld HEeKpyrioro npohuis 37

Mopayns 6 |IIp 12 Pemenue 3amau mo reme "Pacuer Ha mpoyHOCTH U 3 2 1 - Kommnekr 3amannii
YKECTKOCTb MPHU KPYUECHUHU Bajia KPYTJIoro s [p 12
MONIEPEYHOr0 ceyeHus "

Mopaynes 7 |Jlex 9 Meto/ criiT MPUMEHUTEIBHO K TPEM BUIAM 3 2 - - Bomnpocs! k 3auety 51-
negopmanuu. 52

Monyns 7 |IIp 13 Pemenue 3anau no teme "Pacyer craTudecku 3 2 1 - Kommnexr 3aganmii
HEONPEIEITUMBIX CHCTEM IIPU PACTSKEHUH - s [p 13
cxatuun"

Mopnyne 7 |IIp 14 Pemenue 3anau no reme "Pacuer ctatnuecku 3 2 1 - KommuiekT 3ananuit
HEONPEIEIUMBIX CUCTEM IIPU PACTSIKEHUH - s [p 14
cxatuun"

Monyns 7 |PI'P 4.1 | CamocrosiTenbHOE pelIeHre 3aa4 Mo TEME: 3 8 5) - Kommutekt 3ana4 s
"Pacder Ha IPOYHOCTH CTATUYECKU PI'P 4.1
HEOTpeACTUMBIX CUCTEM P PACTSHKEHUU-

Monayns 7 | Jlek 10 VYuer cuMMeTpuur Npu pacKpbITUU CTATUYECKOMN 3 2 - - Bompocs! k 3adery 51-
HEOIIPEACINMOCTH. 52

Mogayns 7 |IIp 15 Pemrenue 3anau no reme "Pacuer ctaTuuecku 3 2 1 - Kommuiekt 3ananuit

HeomnpeAeNuMBbIX 0ajok npu u3rude"

st Ip 15




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit N Cemectp| O0beM, 4.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)

Monyns 7 |JIab 6 OmnpeneneHrne MOMEHTA 3aIleMIICHUS 3 2 1 2 Kowmruiexr 3ananumii
OJTHOTIPOJIETHOW CTAaTUYECKU HEOMPEIeTUMON st J1ab 6
OaJnku.

Mopnyns 7 |IIp 16 Pemrenue 3ampau no reme: "Pacuer Ha IPOYHOCTH U 3 2 1 - KommiexT 3ananuit
JKECTKOCTb CTaTUUECKH HEOIPEIeIMMON pambl" st [Ip 16

Monyns 7 |PI'P 4.2 | CamocrosiTensHOE pelIeHre 3a1a4 Mo TeMe: 3 10,75 7 - KoMmexr 3amay ms
"Pacyet Ha IPOYHOCTH U JKECTKOCTh CTATUYECKHU PI'P 4.2
HeoIpeaeTuMon paMbl”

MOJVYIJIb 7 |JIa6 7 Ornpenenenue nepeMenieHnid B CTaTHYECKU 3 2 1 - KommuiexT 3ananuit
HEONpPeASTUMOM 3aMKHYTOM KOHTYpE s Jla6 7

Mopnyne 8 |Jlek 11 HanpsbkenHnoe u 1eopMUpOBaHHOE COCTOSIHUE B 3 2 - - Bomnpocs! k 3auery 53-
touke. Teopuu npounoctu. O0muMA ciydait o7
Harpy>KeHUsI.

Monyns 8  |IIp 17 Pemenue 3ana4 Ha Temy "Pacuer Ha IPOYHOCTH B 3 2 1 - Kommnexr 3aganmii
YCJIOBHSIX CJIOKHOTO CONPOTHUBIIEHHUS" st [Ip 17

Monyns 8  |IIp 18 Pemenue 3ana4 Ha Temy "Pacder Ha MPOYHOCTH B 3 2 1 - Kommnexr 3aganmii
YCJIOBHSIX CIIOKHOT'O COMTPOTUBJICHUS" st [p 18

Moayns 8 |PI'P 5 CamocrosiTenbHOE pelIeHue 3a/1a4 o TeEMe 3 8 6 -- Kommnnexr 3amau ms
"Pacuer Ha TPOYHOCTH MPOCTPAHCTBEHHO PI'P 5

P poCTp

JomaHoro 6pyca"

Mopaynes 8 |Jlek 12 Ornpenenenue nepeMenieHni Ha 3 2 - - Bomnpocs! k 3auery 58-
MPOCTPAHCTBEHHOU paMe. Y CTOHYMBOCTD CKATBIX 60
crepxHeil. @opmyiia Diinepa.

Mopayns 8 |JIab 8 Ompenenenue nepeMenieHnii CBOOOTHOTO KOHIIA 3 2 1 2 KommutexT 3amanuit

JIoMaHoTO Opyca.

urst J1ao 8




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit N Cemectp| O0beM, 4.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Monynb 9 | Jlek 13 Pacdet Ha ycTOMYMBOCTH 3a peaeiamMu 3 2 - - Bomnpocs! k 3auety 61-
IPONOPLUHUOHATIBHOCTH U C TOMOIIBIO 63
ko3 uImenHTa npo0JIbHOT0 H3ruoa.
Monyns 9 |IIp 19 Pemenue 3anau Ha Temy "Onpenenenue 3 2 1 - KommiexT 3ananuit
KPUTHYECKHUX MapaMeTPOB CKATOTO CTEPXKHS MpU s [p 19
norepe ycToiuyuBocTu"
Mopayns 9 |IIp 20 Pemenue 3amau mo treme: "Pacuer cxaThIx CTOCK 3 2 1 - KommiexT 3ananuit
Ha YCTOMYUBOCTH 10 IPY30M0IbEMHOCTH" st [p 20
Monyns 9  |PI'P 6.1 |CamocrosiTenbHOE pelIeHne 3a/1a4 10 TEME: 3 6 ) - Kommnexr 3agau as
"Pacuer cxxkaTol CTOMKHM HA YCTOMYHBOCTh" PI'P 6.1
Mogyns 9 |IIp 21 Pemenue 3agaud no teme: "IIpoekTHPOBOYHBII 3 2 1 - KomriuiekT 3aganuii
pacyeT Ha YCTONIMBOCTD" st [p 21
Monyns 10 |Jlex 14 Pacuer Ha BEIHOCIIMBOCTH IIPU OJHOOCHOM U 3 2 - - Bompocksl k 3auery 64-
JIBYXOCHOM HaIpsiKEHHOM COCTOSTHUH. 67
Mopyns 10 |IIp 22 Pemenue 3amau mo teme "Pacuer Ha MpOYHOCTH 3 2 1 2 KommiexT 3ananuit
IIPYU TIOBTOPHO-IIEPEMEHHBIX Harpys3kax" st [Ip 22
Mogyns 10 |PTP 6.2 |CamMocTosTenbHOE pelIeHne 3a1a4 1no teme" 3 6 5 - KoMmmnekr 3amau mis
Pacyet Ha mpo4HOCTH Bajia Mpu MOBTOPHO- PTP 6.2
NIEPEMEHHBIX Harpys3kax'"
Mogyns 11 |Jlek 15 Konebanust MexaHUYECKUX CUCTEM C OJTHOM 3 2 - - Bormpocs! k 3adety 68-
CTETIEHbIO CBOOO/IBI. 69
Moayns 11 |IIp 23 Pemenue 3agau nmo reme "Pacyer Ha MpOYHOCTH 3 2 1 - Kommnekr 3amannii
MOJIMOTOPHBIX 0aoK" st [p 23
Mopnyne 11 |Jlek 16 | Pacuer Ha MpOYHOCTH U )KECTKOCTH MU yaape 3 2 - - Bompocsr k 3auery 70-
73
Monayns 11 |IIp 24 Pemenue 3agau no reme "Pacuer ynpyrux cucrem 3 2 1 - Kommnekr 3amannii

B YCJIOBUSIX YapHOTO BO3/eHCTBUA"

st [p 24




Bun

DopMBbI TEKYLLET0

MoayJnb HanMmeHnoBaHue TeM 3aHATHH KOHTPOJI
Y yueOHoit N Cemectp| O0beM, 4.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Mopayns 11 |PI'P 6.3 CamocTosTeIbHOE pelIeHUE 3a1a4 110 TEME: 3 6 5 - Komimiekt 3amau g
«Pacyer Ha MPOYHOCTH U )KECTKOCTh OATIKU TPH PI'P 6.3
MornepeyHoM yaape"
Mogyns 11 |Jlex 17 O06001enre MaTepraa 1mo JUCIUIIINHE 3 2 - -
Mogyns 11 |JIab 9 0O0630p COBPEMEHHBIX IKCIEPUMEHTATBHBIX 3 2 - -
METOJI0B HCCIICOBAHUS 110 COMPOTUBIICHUIO
MaTepHajoB
Mopynu 1- |PTP PykoBoactso PI'P 3 1 - -
11
Monyns 11 |IIp 25 TecT UTOrOBBIN 3 2 100 TecroBas 6a3a B L[T
Monymu 1- |TTA [IpomexyTouHas aTTecTanus: 3a4eT 3 0,25 - - HrtoroBslii pedTHHT
11
Hroro:, 216 100+100

Cxema pacuera utoroporo 6ania: (Texkymmii peiiTunr + Pe3yabTat nToroporo recrupopanus)/2+ bb(ecqim Bb npexycmorpensr)




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipy  w3ydyenun  gucuumivHbl  «Mexannka 2"  HCHOJB3YIOTCS  CIEAYIOLINE
00pa3oBaTesibHbIC TEXHOJIOTUH:

- TEXHOJIOTUU TPAJULIMOHHOTO 00y4deHus B popme JeKIHii, 1a00paTOPHBIX, IPAKTUYECKUX
3aHATUI U CAMOCTOSTEILHON PabOThI CTY/ICHTOB;

- TEXHOJOIMsl OaUIbHO-PEUTUHIOBOM CHCTEMBbl OLEHKH YCIIEBA€MOCTH CTYJEHTOB,
BKJTI0Yasi TECTUPOBAaHUE KaK (OPMY UTOTOBOTO KOHTPOJISI 3HAHUI CTYJCHTOB.

- 3JIEMEHTHI IPOOJIEMHOr0 O0yUYEHUS B BUJIE HAIMYHUS BOIPOCOB MPOOJIEMHOI0 XapakTepa
B 3a7adax pacueTHO-NPOSKTUPOBOYHBIX pabOT W TpeOOBaHUN aHaNMM3a MOJYYCHHBIX
PE3yJbTAaTOB C MOCIEAYIOIIUM BBIBOJIOM I10 PEUICHHIO 331a4H.

6. Meronuyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHbBI

1. W3ydeHue TeopeTHUECKON YaCTU TEMbI KaXKIOI0 MOAYJIS CIEAYET Cpa3y 3aKpeIuisiTh Ha
pelieHnu 3a1ad 1o JaHHOM TeMe.

2. Ilpucrynas K pemeHuto 1000 3a1auu, ciaeyeT BHUIMATEIbHO MPOYUTATh IIOCTAHOBKY 3aJ1aui
U, B COOTBETCTBHE C HEil, BHIOMPAThH AIITOPUTM PEIICHHUS.

3. Ilpu oopmiienun penieHus 3a1a4 peKOMEHAYETCS] CTPOro CJI€A0BaTh TUIIOBBIM aJlfOPUTMaM U
3aKaHYMBATh BHIBOJAMU IO pe3ybTaTaM pacuera.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue

Cemect
p (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA

- TecroBsie 3aganus NeNe 1-30
3 OIIK-4 - PI'P NeNe 1-6
- Bonpocs! k 3auety NeNe 1-73

- TecroBsie 3aganaus NeNe 1-30
3 OIIK-5 - PTP NeNe 1-6
- Bonpocsr k 3auety NeNo 1-73

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYLIEero KOHTPOJIs

7.2.1. KoMIu1eKT 3aJaHuii J1JI51 NIPAKTUYeCKOro 3ausaTus Nel
Tema: «IlocTpoenue 3m0pbI NPOA0JIALHOM cHJIbI N M KpyTsero MmoMmenta Mz»
TunoBble NpUMepbI 3a1aHMT

3anaya 1. JIns naHHOM pacueTHON cXeMbl IOCTPOUTH AMIOPY NPoaoabHON criibl N, ncnonb3ys
METO/]I IOCTPOEHUS [0 XapaKTEPHBbIM CEUEHUSIM.

QFJS%-' kH
0.=20,
F=20k F,=30kH F.=40kH
= O—t
———— /
a a a a=lm

3anaya 2. JIns naHHOM pacueTHON cXeMbl IOCTPOUTH AMIOPY KPYTAIIEro MoMeHTa Mz, HcTionb3ys
METO/]I IOCTPOEHUS IO XapaKTEPHBIM CEUEHUSIM.

e MO M=30KHv

! 7 M=30KkHu
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Kpurepun onenkn:

1 Gam - ecnu 2 caMOCTOSITEIbHBIE 33134 BBHITOTHEHBI TIPaBUiIHHO B 00beme 40-100%. 0 6amoB - ecom 2
CaMOCTOSTEIbHBIC 33724 BBIIOJIHEHBI IPaBUILHO B Tipeenax 0-40%.

7.2.2. KoMIUIeKT 3aIaHuii 1151 J1a00paTOPHO-IPAKTHYeCKOTro 3aHsaTus Nel

Tema: «IlocTpoeHue 3MIOPHI MOMEPEYHOl CHJIBI M W3rHOAOIIEr0 MOMEHTAa Ha
KOHCOJILHOH 0ajKe IKCIpece MeTOI0M 10 XapaKTePHbIM CeYeHHAM

Tunosoii npumep 3a1aHus

Jns naHHOW pacyeTHOM CXeMbl IMOCTPOHUTH SIIOPHl MOMEPEYHON CHIIBI U HM3rHOaroIero
MOMEHTA, UCIOJIb3Ysl OCHOBHBIC 3aKOHOMEPHOCTH M OIPEEisisi 3HAYCHHs] BHYTPEHHHX CHIIOBBIX
(bakTOpOB B XapaKTEPHBIX CEUCHUSX.
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Kpurepun onenku:

1 Gaut - ecyii caMOCTOSITEIbHAS 3a]1a4a BHITIOJIHEHA PaBUIbHO B 00beMe 40-100%. 0 6ayios - eciiu
caMOCTOsTEeThbHAas 3a/1a4a BBITIOJTHEHA MPaBIiIbHO B Tipenenax 0-40%.

7.2.3. KoMIuieKT 3aiaHuii 1J151 IPAKTHYEeCKOro 3aHaTus Ne2

Tema: «IlocTpoeHne J3MIOPHI NOMEPEYHOHl CHJIBLI M U3rHdalOIIEr0 MOMEHTa Ha
ABYXOIOPHO# (ajike»

Tunosoi npumep 3axaHus

Jis naHHOW pacueTHOM CXeMbl MOCTPOUThH SMIOPHI MOMEPEYHOW CHIIBI M M3THOAOIIEro
MOMEHTa, UCHOJb3Yysl OCHOBHbBIE 3aKOHOMEPHOCTU U OMNpEeNisis 3HAU€HUS BHYTPEHHUX CHIIOBBIX
(akTOpPOB B XapaKTEPHBIX CEUECHUSX.

072(75;7’ M=20kH M
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Kpurepun onenkn:
1 Gamn - eciim caMmoCTOsITENbHAs 3a7ada BBIONHEHa npaBuibHO B o0beMe 40-100%. 0 OamnoB - ecnu
CaMOCTOSITEIbHAS 33/1a4a BEIIOJHEHA paBUiIbHO B npenenax 0-40%.

7.2.4. KomnuiekT 3agaHuii 1151 JIaGOPaTOPHO-NIPAKTHYECKOIr0 3aHATHS No2

Tema: «IlocTpoeHue 3MI0P BHYTPEHHHX CHJIOBBIX (PAKTOPOB Ha KOHCOJILHON pame
JKCIIPECC METOAOM I10 XaPAKTEPHBIM CEYECHUSAM»

Tunosoii npumep 3axaHus

JUis aHHOM pacyeTHOM CXeMbl paMbl MOCTPOUTH SMIOPHI BHYTPEHHUX CHIIOBBIX (aKTOPOB,
HCIIOJIb3YSl OCHOBHBIE 3aKOHOMEPHOCTH U OIpeeNisis 3HaUYeHUS! BHYTPEHHUX CHIIOBBIX ()aKTOPOB B
XapaKTEePHBIX CEYECHUSX.



-

7777

Kpurepum ouenku:
1 Oamnm - eciu caMOCTOSITENIbHAS 3aja4a BBITIOJHEHA MpaBWIbHO B 00beme 40-100%. 0 OamioB - eciu
caMoCTOsITeIbHAs 33/1a4a BBIOJIHEHA paBUiIbHO B rpeaenax 0-40%.

7.2.5. KoMIuieKT 3aiaHuii 1J151 IPAKTHYeCKOoro 3aHaTus Ne3
Tema: «IlocTpoeHue 3nM0p BHYTPEHHUX CUJIOBBIX (JAKTOPOB HA ABYXOIIOPHOH paMe»
Tunosoii npumep 3axaHus

Jl7ig MaHHOM pacdeTHO#l cXeMbl paMbl IOCTPOUTH SMIOPHI BHYTPEHHUX CHIIOBBIX (DAaKTOPOB,
WCIIOJIB3ysl OCHOBHBIC 3aKOHOMEPHOCTH M ONPEIeNisisi 3HAYCHUSI BHYTPEHHHUX CHIIOBBIX ()aKTOPOB B
XapaKTEPHBIX CEUECHUSIX.
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Kpurepum ouenku:
1 Oamn - ecnu caMOCTOsITENIbHAS 3ajada BBINOJIHEHA npaBmiibHO B 00beme 40-100%. 0 OamioB - eciu
CaMOCTOSITEIbHAS 3a/1a4a BBIMOJHEHA MPaBUIbHO B peaenax 0-40%.

7.2.6. KomiuiekT 3a1aHuii 1J151 NPAKTHYeCKOro 3aHsaTus Ne4

Tema: «IlocTpoenne 3MIOp BHYTPEHHHX CHJIOBBIX (DAKTOPOB HA NMPOCTPAHCTBEHHBIX
CTEP’KHEBBIX KOHCTPYKIUAX)>

Tunosoii npumep 3axaHus

Jl1s 3a1aHHOM pacuyeTHOM cXeMbl TOCTPOUTD SMIOPHI BHYTPEHHUX CHIIOBBIX (DaKTOPOB, UCTIOIB3YsI
METOJ IIOCTPOCHHUS T10 XapAKTEPHBIM CEYEHUSM.
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Kpurepum ouenku:

1 Gamn - ecni caMOCTOSITETbHAS 3a/1a4a BEITIOTHEHA paBWiIbHO B 00beme 40-100%. 0 6aios - ecu
caMOCTOSsITeTbHAas 3a/1a4a BEITIOJTHEHA MPpaBIiIbHO B Tipenenax 0-40%.

7.2.7. KoMILIeKT 3aIaHuii 1151 J1a00PaATOPHO-NIPAKTHYECKOT0 3aHATHS Ne3

Tema: «Or[pe)le.nelme MEXAaHUYIECCKUX XaAPaKTCPUCTHK MaTepHa/ia Mo pedyjdbTarTam
HCIIBITAHUA HA PACTHIKCHUEC»

Tunosoii npumep 3axaHus

OmnpenenuTh MeEXaHMYCCKHE XapaKTEepPUCTUKHA Marepuaia ob0pasiia H IepecTPOHTH
MalIMHHYIO MarpaMMy B YCJIOBHYIO AMAarpaMMy JUIsl 3apaHee UCIBITAHHOTO 00paslia, BbIJAHHOTO
[pernojaBaTesieM BMECTE C MPOTOKOJIOM, BKJIIOYAIONIMM MAIIMHHYIO JHArpaMMmy H pPa3Mephbl
oOpa3sia 10 UCTIBITaHUS.

Kpurepum ouenku:
1 Oamn - eciiv SKCIEPUMEHTANIbHAS U TEOPETHYECKas YacTH padOThl BBINOJIHEHBI IPAaBUIBHO B
oobeme 40-100%, O OGamuioB - ecnuM SKCHEpUMEHTalbHas M TeOopeTHYecKas 4acTh padoThl
BBITTOJIHEHBI IPaBUIIBHO B 00BemMe 0-40%.

7.2.8. KomnuiekT 3agaHuii JUIsi IPAKTHYECKOro 3aHATUs NeS
Tema: «PacyeT Ha NPOYHOCTH NPHU PACTIKEHUU-CKATHI
Tunosoi npumep 3axaHus

CrepxeHb KpPYIJIOTO TIOMEPEYHOr0 CEUEHUs Harpy>KeH OceBbIMU cujamu. [IpousBectu
MIPOBEPKY TMPOYHOCTU CTEPKHS, NOCTPOUB 3MOpbl N, 6. CHpOEKTUPOBATh CTEPKEHb KPYIJIOrO
MOTIEPEYHOT0 CEYECHHSI PABHOTO COMPOTHUBIICHUS PACTSHKCHHIO-CKAaTHIO. CpaBHUTH 1O Pacxoay
MaTrepuana 3aaHHbI CTePKEHb C PABHOIPOYHBIM.

[punaTs: [6]=160 MITa, E=2-10°MITa.

A2=2A1

y A=1,54, o =10
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i
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Kpurepun onenkn:

1 Gast - ecnu caMOCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA MPpaBuiIbHO B 00beMe 40-100%. 0 H6ansos - ecnu
caMOCTOATEIbHAs 3a/1a4a BBIIIOJIHEHA IPAaBWIIBHO B mpexenax 0-40%.



7.2.9. KoMIuIeKT 3aaHuii 1J151 IPAKTHYEeCKOro 3aHaTust Ne6
Tema: «Pacyer Ha )KeCTKOCTDH NMPHU PACTSZKEHHUH-CKATUN

Tunosoii npumep 3a1aHus

CTep}KeHb Kpyrjoro mnomnepeyHoro CCEUCHHUA Harpy>XC€H OCCBBIMH CHJIAMH. HpOI/ISBeCTI/I
MPOBEPKY JKECTKOCTH CTEP>KHS, TOCTPOUB AMMIOPHI N, 0.
[pursate: E=2-10°MIla, [8]=1,6x10"m.

_ Ay=2A, KH
- A=154, P =105
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Kpurepum ouenku:

1 Gan - ecny caMOCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA MPpaBUiIbHO B 00beMe 40-100%. 0 H6ansos - ecnu
caMOoCTOsITeTIbHAS 33/1a4a BHIITOJTHEHA TpaBIIbHO B ipeaenax 0-40%.

7.2.10. KoMnJjiekT 3aaHui JJ151 MPAKTHYECKOT0 3aHsATHA Ne7

Tema: «Onpeneﬂe}me INIABHBIX MHNEHTPAJbHBIX MOMEHTOB HHEPUHHUU COCTABHOIO
CECYCHU

Tunosoii npumep 3axaHus

I[J'IH 3aIaHHOI'0 CJIOXXHOI'O CCUCHHA OIPCACIUTb ITO0JIOKCHHUC LCHTPA TAXKCECTH U HaWTH
TJIaBHBIC HCHTPAJIIbHBIC MOMCHTBI HHEPIUHN B JOJIAX IapaMCTpa a.

o
- -—

Kpurepun onenkmu:

1 GaJ - eciii cCaMOCTOSATENbHAS 3a/1aua BhIIOJIHEHA MpaBwIbHO B 00beMe 40-100%. 0 6amios - eciu
CaMOCTOsTeIbHAS 33/1a4a BITOJIHEHA MPaBHIIbHO B npeenax 0-40%.

7.2.11. KomnuiekT 3aqaHuii 1JIs1 NPAKTHYecKOro 3aHsATUs1 Ne§
Tema: «Pacder Ha IPOYHOCTH 0AJIOK IPU NMPAMOM H3rude»

Tunosoii npumep 3axanus

I[J'IH JIaHHOM 6am<1/1, W3TOTOBJICHHOM U3 XPpynkKoro warcepuaja ¢ JOOIMYCKACMbIMHU

HAIPKCHUSIMHE [O' ] L, = 100MIla, [G ] L= 150Ml1a:
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ONPEJIETUTh U3 YCJIOBHUS IMIPOYHOCTH XaPAKTEPHBIN pa3mep [a ] CJIOKHOTO TMONEPEUYHOT0 CEYEHUS,
MPEABAPUTENILHO PEIIUB BOMPOC O €0 PallMOHATBHOM MOJ0KEHHH.
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Kpurepum ouenku:

1 Gan - ecnu caMOCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA MPpaBUiIbHO B 00beMe 40-100%. 0 H6ansos - ecnu
caMOCTOsITeTTbHAas 3a/1a4a BBITIOJTHEHA MpaBHIBHO B Tipenenax 0-40%.

7.2.12. KomnuiekT 3aqaHuil JJIs1 NPAKTHYECKOro 3aHATHS Ne9
Tema: «Pacyer Ha )KeCTKOCTH 0AJIOK NPHU MPAMOM H3rude»
Tunosoii npumep 3axaHus

]_—[By}(OHOpHaﬂ Oanka ABYTABPOBOI'O CCYCHHA, H3TOTOBJICHHAA M3 CTaJIA CT3, HarpyxcHa
CHCTEMOM MONCPCUYHBIX CUIT U 1/13r1/16a}01111/1x MOMCHTOB!:

F=10kH g=20kH/M F=10kH

\ | | |
vy HHH ‘ j,{

M M
[TpoBecTn MpOBEPKY KECTKOCTH Oanku, eciu e€ mornepeyHoe ceueHue — AByraBp Nel6 ¢

OCEBbIM MOMEHTOM WHEPIUU |X =873cm* . [TpuHsTH: E=2 105MH a, [5 ]: 0,001L (rme L

— pacCTOAHUEC MCIKIY OHOpaMI/I).

Kpurepun ouenku:

1 Gaut - eciii caMOCTOSITEIbHAs 3a/1a4a BHINOJIHEHA NpaBUiIbHO B 00beMe 40-100%. 0 GayioB - eciiu
caMocCTOsTeIbHAas 3a/1a4a BBITIOJHEHA MPaBHIbHO B Tipesenax 0-40%.

7.2.13. KoMmieKT 3a1aHuii 171 1a00paTOPHO-NPAKTHYECKOT0 3aHATUs Ned
Tema: «Onpeaesienne nepeMenieHHil NpU NPSIMOM NONEPEYHOM H3rHbe»

Tunosoii npumep 3axanus



DKCIEpUMEHTAIBHO U TEOPETHUYECKH ONPENEIUTh BEIMYUHBI TPOrHOOB U YIJIOB MTOBOPOTA B
YKa3aHHBIX CEYEHUAX OalIKi, CPAaBHUTH MOJYUEHHBIE PE3YJIbTAThl U CIIEJIATh BBIBOJBI.
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Kpurtepuu ouenku:
1 Oamn - eciam PKCIEPUMEHTAIbHAS M TCOPETUYECKAash YacTU pabOThl BBIMOJIHEHBI NMPABUILHO B
oobeme 40-100%, O OamioB - eciu JKCIEpUMEHTANbHAs M TEOpeTHYecKas YacTH padoThI
BBITIOJIHEHBI TTPaBUIILHO B 00BeMe 0-40%.

7.2.14. KomnuiekT 3aaHuil 111 NPAaKTH4YecKOro 3anaTus Nel(
Tema: «Pacyer Ha IPOYHOCTH NPU COBMECTHOM JCHCTBHM ABYX NPAMbIX H3rH00B»
Tunosoii npumep 3axaHus

KoncomnpHbIi CTCPIKCHb MPAMOYTOJIBHOI'O CCUCHUS HAI'PYKCH CHCTEMOM MONECPCUYHBIX CUIT U
1/13r1/16a101111/1x MOMCHTOB, I[CI\/'ICTBYIOHII/IX B IBYX B3aUMHO NECPIICHAUKYIAPHBIX IMIIOCKOCTAX!

y
3kHM
X LkH
A
z
bkH 5kH
Q4m Q6m Q6w
Jnuna crepxHsa | =1,6., @ COOTHOLIEHUE CTOPOH NPSAMOYTOJIBHOTO CEYECHHS h/ b =15.

Crepxenb M3roToBieH u3 ctayim Ct3 ¢ gomyckaembiM HanpsokeHueM [o]=160M1la. Onpenenuts u3
YCJIOBHS MPOYHOCTH XapaKTEPHBIN pazmep b MpsSMOYroibHOTO CeUeHUS.

Kpurepun ouenku:

1 6ayt - ecni caMOCTOATETbHAS 3a/1ada BRITOTHEHA paBWiIbHO B 00beMe 40-100%. 0 6amioB - ecim
caMOoCTOsITeTIbHAS 33/1a4a BIITOJTHEHA TIpaBIIIbHO B nipesenax 0-40%.

7.2.15. KomnuiekT 3agaHuii 1J1s1 J1Ia0OpPATOPHO-NPAKTHYECKOT0 3aHATUS NeS
Tema: «OnpenesieHne nepeMenieHuil NP KOCOM M3rude»
Tunosoii npumep 3axanus

DOKCIEpUMEHTAILHO M TEOPETHUYECKH OMpPENeInTh 3HAU€HHWE M HAaMpaBJICHHE MOJHOTO
nepemMenieHus: CB0O0OHOTO KOHIIA KOHCONBHOUW Oanku mpu KocoMm u3rude, ecnu F=10 , a=+75°,
I=300mMm.
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Kpurepum ouenku:
1 6amr - ecau 3KCHIEpUMEHTANIFHAS U TEOPETHUYECKasl YacTH pabOThl BBITOIHEHBI MMPAaBUIIBHO B 00beMe 40-

100%, 0 GannoB - eciau SKCHEPUMEHTaIbHAsS U TeopeTHdecKas 4acTH pabOThl BBITOJHEHBI MPABUIBHO B
oobeme 0-40%.

7.2.16. KomnuiekT 3aaaHuii 1JI NpakTH4YecKkoro 3anaTusa Nell

Tema: «Pacuer Ha NPOYHOCTH NPHM COBMECTHOM [eHCTBHM KOCOro u3ruéa u
pacTsKeHUs»

TunoBoi npuMep 3a1aHusA

KonconsHbIH CTCPIKCHb NPAMOYTOJBHOI0 CCUCHUA HAI'PYKCH CUCTEMOM IOINCPCUHBIX CUII U
U3ru0arouX MOMEHTOB, JEHCTBYIOIUX B IBYX B3aUMHO IEPHEHIUKYIISAPHBIX INIOCKOCTSX, a TAKXKe
IIPOJIOJIBHOW CHJION:

y
3kHM
X J
z
bkH 5kH
Q4m a6m a6m
Jnuna crepxHsa | =1,6., a COOTHOUIEHUE CTOPOH NPAMOYTOJIBHOTO CEYECHHS h/ b =15.

Crepxenb usrotopiieH u3 cranu Ct3 ¢ gomyckaembiM HampspbkeHueM [o]=160MIla. Onpenenutsb
MOJIOKEHUE OMACHBIX TOUYEK M HEUTPAJTIbHOM JIMHUHM B OIIACHOM CEUEHUH, a TAK)KE€ HAUTHU U3 yCIOBUSA
NPOYHOCTH 1O U3rHOy XapakTepHbIi pasMep b mpsiMoyronsHOro cedeHus. OnpeaeauTs CMeIeHHEe
HEUTpaJbHOW JIMHUM OT LIEHTPA TSHXKECTU CEUEHHUS M BBIUHUCIUTH MEpPEHAIpPSKEHUE OT ACHCTBUSA
IIPOJIOJIBHOM CHJIBI. []aTh OLIEHKY MPOYHOCTH.

Kpurepun onenkn:

1 Gasut - ecnu caMocCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA MPaBWiIbHO B 00beMe 40-100%. 0 H6amos - ecnu
caMOoCTOsATEIbHAs 3a/1a4a BBITIOJIHEHA IPABIIIBHO B mpesenax 0-40%.

7.2.17. KomnuiekT 3a1aHuii JJIs1 NPAKTHYecKOro 3aHsaTus Nel2
Tema: «Pacdyer Ha IPOYHOCTH M KECTKOCThb NPH KPY4YEeHHN»

Tunosoii npumep 3axanus



I[JISI AAHHOTO KOHCOJIBHOI'O Bajla OIpPCACIIMTL U3 YCIOBUA TIPOYHOCTU BCIUYHHY
JOMycKaeMoro jauaMerpa cedeHus [d], mpeaBapuTeNbHO TOCTPOMB SmiOpel M; u 1. s
MOJTyYEHHBIX PAa3MEPOB CEYCHUS OINPEACITUTh MAKCHUMAIBHBIM a0CONMIOTHBIA YrOJ 3aKpyYHBAHHS

4
BaJIa, MOCTPOMB AIIOPY YIJIOB 3aKpyuuBaHust @. [[puHATH: [T_ =100 Mlla, G= 8-10" MmrTa.
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Kpurepum ouenku:

1 Gan - ecnu caMOCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA PpaBUiIbHO B 00beMe 40-100%. 0 6ansos - ecnu
caMOoCTOsITeTIbHAS 33/1a4a BHIITOJTHEHA TpaBIIbHO B ipeaenax 0-40%.

7.2.18. KoMmJjiekT 3aiaHuii 1J1s1 MpaKTHYecKoro 3ausitus Nel3
Tema: «Pacuer cTaTMyecKu HeonmpeaeIMMbIX CUCTEM NPH PACTSIZKEHUH -CoKATHID)
TunoBoi npuMep 3a1aHuA

JIByxcTyneH4yaTbli Opyc C JKECTKO 3allEMJICHHBIMH KOHLIAMHU HArpyXeH CHUCTEeMOMU
OCEBBIX Harpy3ok. OmnpenennTs U3 YCIOBHs NMPOYHOCTU BEIMYMHY JOIYCKaeMOM ILIOLIAAU
MONEPEYHOro ceueHusi Opyca [A], eciM HM3BECTHA BEJIMYMHA JIOMYCKAEMOTO HAaIPSKEHUS
[6]=160 MIla, moaynb ynpyroctu E=2x10° MI1a.

AA A,2A
R0y
/
F=60kH '
—
2 | 12 “z

I =1 m

Kpurepun onenku:

1 GaJi - eciid cCaMOCTOsTENIbHAS 3a/1a4a BhIMOJIHEHA IpaBuiibHO B 00beMe 40-100%. 0 6amios - eciu
caMOoCTOsITeTIbHAS 33/1a4a BIITOJTHEHA TIpaBIIIbHO B npesenax 0-40%.

7.2.19. KoMmieKT 3a1aHuii 119 NPpaKTHYecKoro 3ansaTus Nel4
Tema: «Pacuer cTaTHYECKH HEOINPEACIUMBIX CUCTEM IPU PACTAKCHUU -CKATHN>

Tunosoii npumep 3axaHus



AA A,=2A

) G=20";
F60kH '
——
2 | 12 z
| [=1m

Onpenenutb, Kak U3MEHUTCA [A], eciu Opyc JOMOJHUTEIBHO K BO3/ICHCTBUIO HArpy30K
Oyner narper Ha BennmuuHy At=40°C u ecnu ydecTh, 9T0 OpyCc M3TOTOBIEH KOpOUE 33JaHHOM
mmuesl Ha 0=0,01%(01+02). Kodddumuent mmmeitHoro pacmmpenus O =1,25x107° 1/°C,
Moyab yrpyroctu E=2x10° MITa.

Kpurepun onenkn:

1 Gau - ecyii caMOCTOSITEIbHAS 3a]1a4a BHITIOJIHEHA PaBUiIbHO B 00beMe 40-100%. 0 6ayios - eciiu
caMOoCTOsITeTIbHAS 33/1a4a BHIITOJTHEHA TpaBIiIbHO B ipeaenax 0-40%.

7.2.20. KoMnJiekT 3aaHuii AJ1s1 NPAKTUYeCKOro 3aHsiTus NelS

Tema: «Pacyer cTaTMyecKku HeonmpeaeJIMMbIX CUCTEM NP U3rHbde»

TunoBoi npuMep 3a1aHusA

Jyis maHHOW OamKyM PacKphITh CTATHYECKYIO HEOIPEISIMMOCTh, M0J00paTh W3 YCIIOBUS

MIPOYHOCTHU B Ka4eCTBE MONEPEYHOIr0 JBYTaBPOBBIii poduis, ecnu [6]=160 Mlla.

G=20— Me20H M

Kpurepun onenku:

1 GaJ - eciii CaMOCTOsATENbHAS 3a/1aua BhIIOJIHEHA IpaBIbHO B 00beMe 40-100%. 0 6amios - eciu
CaMOCTOsTeIbHAS 33/1a4a BITOJHEHA MPaBHIIbHO B npeenax 0-40%.

7.2.21. KomnuiekT 3agaHuii 1J1s1 J1Ia0OPATOPHO-NPAKTHYECKOT0 3aHATUS N6

Tema: «OmnpeaeneHne MOMEHTa 3alleMJIEHUS]  OJHONMPOJIETHON, CTAaTHYeCKH
HeonpeaeJTuMon 0aJIKn»

Tunosoii npumep 3axaHus

DKCNEPUMEHTATHPHO M TEOPETUYECKU OMNPEACIUTh 3HAYEHWE MOMEHTa 3aIlleMJICHHS
OJTHOTIPOJICTHOW CTAaTHYECKU Heompenenumon Oanku, ecnmu Fi=1,5kr, Fo=2kr, 11=300mm,
1>=700MmMm, lo=600MM. CpaBHHUTE pe3ysIbTAThI U CIICNIATh BBIBOJIBL.
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Kpurepum ouenku:

1 Gasut - ecM SKCTIEPUMEHTAIbHAS M TEOPETUUECKAsk YaCTH PaOdOTHl BBITIOJIIHEHBI MTPAaBIUIIBHO B 00beme 40-
100%, 0 GamoB - eciau SKCIEPUMEHTAIbHAS U TEOPETUYECKass YacTH PaOOThl BBITIOJHEHBI MPABUIHHO B

oobeme 0-40%.

7.2.22. KoMIJIeKT 3aIaHMi JJ151 MPaKTHYecKoro 3ausitus Nel6
Tema: «Pacuer cTaTMyecku HeonmpeaeIMMbIX paM NpU U3rude»

Tunosoi npumep 3axaHus

Jnsg naHHOW paMHOM KOHCTPYKUMH MOA00paTh U3 YCIOBHSI MPOYHOCTH B KadyecTBE
MONEPEYHOr0 CEYEHMs SJIEMEHTOB JIBYTaBPOBBIM MPO(UIIb, €CIIM KECTKOCTh CEUeHHH Bcex

El
AJIEMEHTOB OJIMHAKOBA E_Ip =1, [6]=160 MIla. OnpeneanTsb rOPU30HTAIBHOE MEPEMEIIECHNE
c

Y3JIOBBIX TOYEK U MIOCTPOUTH MPUMEPHBIN BUJI YIIPYT Ol IUHUH PaMBbl.

a=lm F20kH

2a

Kpurepun ouenku:

1 Gayt - ecni caMOCTOATEbHAS 3a1ada BRIITOTHEHA paBWiIbHO B 00beMe 40-100%. 0 6amioB - ecim
caMocCTOsTeNnbHas 3a/1a4a BBITIOJTHEHA MPaBHILHO B Tipesenax 0-40%.

7.2.23. KoMI1eKT 3a1aHuil AJ15 NPAKTHYeCKOro 3ansitus Nel7

Tema: «Onpenesenne HANPsAKEHUH ¢ MOMOIIBIO Kpyra Mopa»



Tunosoii npumep 3axaHus

B crepxHe ¢ IUIomanpio momepedHoro ceuenns A=5x10% M?, pactarmBaeMoMm cHIIOi
F =50 xH, ompenenuth ¢ moMmormipio kpyra Mopa HOpMalIbHOE W KacaTeIbHOE HAIMPSIKCHHUS,

o
BO3HHKAKOIIKUEC Ha INIomaake, HAKJIOHCHHOM IO yrijiom 30 K HIOICpeYHOMY CCYCHHIO
CTCPIKHA:

F‘

t
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Kpurepum ouenku:

1 Gan - ecny caMOCTOSITENbHAS 3a/1a4a BBIIIOJIHEHA PpaBUiIbHO B 00beMe 40-100%. 0 H6ansos - ecnu
caMOoCTOsITeTIbHAS 33/1a4a BHIITOJTHEHA TpaBIiIbHO B ipeaenax 0-40%.

7.2.24. KoMnuieKT 3a1aHuil U151 JIaDOPATOPHO-NIPAKTHYECKOT0 3aHATus Ne7
Tema: «OnpenesieHne nepeMenieHuii CBOOOJHOr0 KOHIIA JIOMAHOI0 Opyca»
Tunosoii npumep 3axaHus

DKCIIEpUMEHTAILHO U TEOPETHYECKH OIpPEAeTUTh TOPH3OHTaJIbHOE, BEPTHKAIHHOE
nepeMeIeHre U yroj oBOpoTa CBOOOIHOTO KOHIIa loMaHoro Opyca, eciau F=10H, I=600mm.
CpaBHUTH pe3yibTaThl U CJENATh BBHIBOJIBI.
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Kpurepun onenkn:
1 Gann - ecau SKCIIEpUMEHTAIbHAS U TEOpETHYEeCKast 4acT pabOThl BBITIOJIHEHBI IPABUWIBHO B 00beMe 40-
100%, 0 GamoB - eciau SKCHEPUMEHTaIbHAs U TeOpeTUYecKas 4acTH pabOThl BBIMTOJHEHBI MPAaBUIBHO B
oobseme 0-40%.

7.2.25. KoMnieKT 3a1aHuil 111 NPAKTHYeCKOro 3aHaTus Nel8
Tema: «Pacyer Ha IPOYHOCTH B YCJIOBHAX CJI0KHOTO CONPOTHBJICHUD)
Tunosoii npumep 3a1aHus

s 1aHHOW KOHCOJIBHOW pambl, MU3TOTOBJIEHHOW M3 €IMHOIO IPYTKa MPSAMOYTOJIbHOTO
CEYCHUS! M HArpy>KeHHOM MPOCTPAHCTBEHHOM CHCTEMOW CHWIJI, T0J00paTh U3 YCIOBUS
IPOYHOCTH PasMepbl MPSIMOYToJbHOro cedeHus N u D. TIpUHATH BENMYHMHY JOMYCKaeMOro
Hanpspkenus [6] = 160 MIla, h/b =2.

|=1 m

F=20kH

Kpurepun onenkmu:

1 Gau - ecyii caMOCTOSITEIbHAS 3a]1a4a BHITIOJIHEHA PaBUIbHO B 00beMe 40-100%. 0 6ayos - eciiu
caMOCTOSsITeTTbHAas 3a/1a4a BBITIOJTHEHA MPpaBIiIbHO B Tipenenax 0-40%.

7.2.26. KomnuiekT 3aqaHuil 111 NPAKTH4YecKOro 3aHaTusa Nel9
Tema: «1IpoeKTHPOBOYHBIN PacyeT CKATBIX CTOEK HA YCTOHYMBOCTb)»
Tunosoii npumep 3axaHus

Croiika nauHoM (=1 M ¢ MapHUPHO ONEPTHIMU KOHLAMH M MIPOMEXYTOUYHOH IapHUPHOMH
ornopoii mocepeauHe cxkumaercs cuinod F=20 kH. IlomoOpate BenuumHy pasmepa a
MOTIEPEYHOT0 CEYEHHUsI CTOMKHU, 00eCIIeUnB ee yCTOMUYMBOCTh, €CIIU J0IYCKAaeMOoe HaIlpsKeHHe
Ha coxarne [o]c=160 MIla. JIng CHOpOEKTHPOBAHHOW CTOWKH ONPENENIHUTh BEIUYHHY
KPUTUYECKON CHUJIBI M KOO UIMEHT 3amaca yCTOHYMBOCTH.

F=20kH
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Kpurepun onenkn:

1 Gasm - ecnu caMOCTOSITENbHAS 3a/1a4a BHIIIOJIHEHA MPpaBUiIbHO B 00beMe 40-100%. 0 H6amos - ecnu
caMOoCTOsITeIbHAS 33/1a4a BRIIIOJHEHA TpaBIiIbHO B npeaenax 0-40%.

7.2.27. KoMIJIeKT 3aJaHMi J1J151 MPAKTHYecKOro 3ausitus Ne2(
Tema: «Pacyer c:KaTbIX CTOEK Ha YCTOMYHUBOCTD 10 KOOPPUIHEHTY @»
TunoBoi npuMep 3a1aHusA

JUis 1LeHTpanbHO CXATOro CTEPXKHS C PA3IMYHBIMU YCIOBUSMM 3aKpEIUIEHHUS B
IUIOCKOCTSIX XZ M YZ, U3TOTOBJIEHHOIO W3 Marepuana ¢ JOIyCKaeMbIM HAalpsDKEHUEM Ha
coxkarue 160 MIla, onpeaenuTs BEIWYHHY AOMYCKAEMOW CHJIBI C MOMOIIBIO KO3 (duImenrta
IPOI0JIBHOTO M3ruoa.

AZ AZ
F F
| J
A a[‘-lE y A [0) A (0]
= A 0 | 1,00 120 |_0.45
"1 20 | 096 130 | 0,40
~y x [ 40 0,92 140 [ 0,36
' <]% 60 | 0,86 150 | 0,32
= 70 | 0,81 160 | 0,29
- 80 | 075 170 | 0,26
~ X -7 = 4190 0,69 180 | 0,23
¥ N ;y L=1, = 188.5 eM™ =551 '60 190 | 0,21
A A=237.7 cm? 110 | 0,52 200 | 0,19

Kpurepun onenkmu:

1 Gau - ecyii caMOCTOSITEIbHAS 3a]1a4a BHITIOJIHEHA PaBUIbHO B 00beMe 40-100%. 0 6ayios - eciiu
caMOCTOSITeTTbHAs 3a/1a4a BBITIOJTHEHA MPaBIIbHO B Tipenenax 0-40%.

10.2.28. KoMmuieKT 3aqaHuii I NPAKTHYECKOro 3aHaTusa Ne21
Tema: «Pacuyer cxkaThIX €TOEK HA TPY30I10AbEeMHOCTH M0 YCTOMYHUBOCTID)
Tunosoi npumep 3axaHus

Croiika, UMemOIas MONEPEUYHOE CEYEHHUE B BUAE ABYX LBeiwiepoB Ne 12, HarpyxeHa

oceBoit Cxkumaroteil Harpyskoi F. Marepuan croiiku Ct2 ¢ |O ] =140MIla . vcnosns
3aKPCIUICHUA OJJUHAKOBEI B INIOCKOCTAX X0Z n yOZ.

P A

35m

3iSm

07,,

Tpebyercs onpeaenuTs:
a). Paccrosame «X» Mexay BETBIMH  CTOMKHM, OOecre4YHWBaroniee pPaBHOYCTOWYHBOCTH

KOHCTPYKIIHH.



b). Benmuuuny normyckaemMoil Harpy3Kku, HCIOIb3Ys KOA(PPHUIUEHT POJOITBHOTO H3THoa.
C). Bennuuny KpUTHYECKOM CHIIBI M KO GHUIMEHT 3amaca yCTOHYMBOCTH.

Kpurepun onenkn:

1 Ga - eciiu caMOCTOSITEeIbHAS 3a]1a4a BHITIOJIHEHA PaBUIbHO B 00beMe 40-100%. 0 6ayos - eciu
caMOCTOSTEIbHAs 3a/1a4ya BBITIOJTHEHA MPaBIWILHO B Tipenenax 0-40%.

7.2.29. KoMnJjiekT 3a1aHuii JJ1s1 JIaOOPaTOPHO-NPAKTUYECKOT0 3aHATHsSI Ne§

Tema: «OmnpeneneHue nepeMelleHMi B CTATHYECKHM HeONpeaeJMMOM 3aMKHYTOM
KOHTYpe»

Tunosoii npumep 3a1aHus

a-=-318un¥ npaswili-urouxamop-
20PUIOHMATHHOZ0 NEPEMEULEHIA

Aesulii-uHOuUKamop
SOPUROHMIATEHOS0 gz
HepeMeiferHua’

318

1

nepemeiyenua' - v
=Y X"
T ’,’,’,’ ,’,’,’, = -
nodeecra-c-zpyaauuy L T b=50-10208
=50-nem

9KCHepI/IMCHTaJ'H>HO U TCOPCTUUCCKHU OHNPCACIUTb 3HAUCHUA TOPU3OHTAJIBHOI'O U
BCPTUKAJIBHOT'O nepeMemeHHﬁ B CTaTUYCCKHU HECOIIPCACINMOM 3aMKHYTOM KOHTYPC. CpaBHI/ITB
PE3YIBTATEI U CACTIATH BEIBO/bI.

Kpurepun onenkn:
1 6asn - ecnu SKCIEPUMEHTAIbHAS U TEOPETUYECKAs YaCTH PA0OThI BHIMIOIHEHBI MPABUILHO B 00beMe 40-
100%, O GammoB - ecnu SKCIEPUMEHTANbHAS U TEOpEeTUYeCKast YaCTH pabOThl BBITOIHEHBI MPABIILHO B

oobeme 0-40%.
7.2.30. KomnuiekT 3a1aHuii 1Jis1 NPAKTHYeCKOIo 3aHATHS Ne22
Tema: «Pacyer Ha IPOYHOCTH NP NOBTOPHO-TIEPEMEHHBIX HATPY3KAaX»
BapuanT 1 (1 eme 24 BapuaHTa ¢ pa3HOOOpa3UeM pacUETHBIX CXEM)

VYyacTok Bajla ¢ KOHUEHTPATOPOM HANpPSDKEHUHM B BUJAE BBITOYKHM I10JIBEPracTCs
COBMECTHOMY JIEHCTBHIO M3TrM0a U KpyueHHs. 3HaUeHUE W3TUOAI0Ier0 MOMEHTa U3MEHSETCS

B JMAIla30HE: MEHX =08 kHmM, Mgin =—-0,8kH™m, kpyrsamero momenta — er:;x =2xkHwm,
M]Tpin =0. 3nauenus reomerpuyeckux pasmepoB Bama: D =55wmm, d=50MmM, =2 MM,

_Db-d
t= ——— . Banm wusroroBnmen u3 cramm 40XH ¢ MexaHMYECKUMHU XapaKTepUCTUKAMMU:

6, =1000 MITa , o, =800 MIla, 6.1 = 400 MIla, t,. =390 MITIa, 11 = 240 MIla. TpeOyercs



onpeAenuTh KodhGUIIMEHT 3amaca Mo BBIHOCIMBOCTH M IO TEKYYECTH U CIENaTh BBHIBOJBI O
HauboJsIee BEPOSITHOM MEXaHU3ME pa3pyLICHHUS.
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Kpurepum ouenku:

1 Gamn - ecni camMoCTOSITeNIbHAS 3a/1a4a BEITIOTHEHA MpaBWiIbHO B 00beme 40-100%. 0 6aios - ecu
caMOCTOSTENIbHAs 3a/1a4a BBITIOJTHEHA MTPaBHILHO B Tipeenax 0-40%.

7.2.31. KomnuiekT 3aaHuii JJIs1 NPAKTHYECKOro 3aHATHS Ne23
Tema: «Pacuer Ha NPOYHOCTH MOAMOTOPHBIX 0ATOK»

Tunosoii npumep 3axanus

Ha koHCONBHOM yuacTKe JBYXONOpPHOH Oanku, M3rotoBiieHHONM u3 ayTaBpa NelO,
ycTaHOBIIeH aJekTpoasurareisb Becom F=0,2 kH. Yuncno o6oporos snexrpoasurarenss N=600

00/MUH. AMIUITUTYITHOC 3HAUCHHE IIEHTPOOCKHON CHIIbI, BO3HUKAIOUICH IPH BPALICHUU
poropa Fo=0,2F.

FosinNAN/ y

Vi ) T

1205 M / | ==

[TpousBecTu MPOBEPOUHBIN pacyeT Ha MPOYHOCTH MOJAMOTOPHOM OaJKu U OMpPENEIUTh
3HaueHue {, Mpu KOTOPOM BO3MOXHO HACTyIUIeHHE pe3oHaHca. CONpOTUBICHUEM CPEIbl
npeneOpeus. Jlomyckaemoe HanpshkeHe [6] mpuHATh paBHBIM 160 MITa.

Kpurepun onenkmu:

1 GaJ - eciii cCaMOCTOsATENbHAS 3a/1aua BhIIMOJIHEHA MpaBuIbHO B 00beMe 40-100%. 0 Gamios - eciu
CaMOCTOsTeIbHAS 33/1a4a BITOJHEHA MPaBHIIbHO B npeenax 0-40%.

7.2.32. KomnuiekT 3aaHuii J1JIs1 NPAKTHYeCKOro 3aHaTHs Ne24
Tema: «Pacuer Ha NPOYHOCTH U *KECTKOCTH 0AJIKHU NMPHU MONEPETHOM yaape»
Tunosoii npumep 3axaHus

Ha 3amannyto 6anky ¢ BbicoTel H=0,5u cBOOOIHO TagaeT aOCONIOTHO YKECTKOE TEJO
maccoif m. IlomepeuHoe cedeHue OanKM COCTABHOE — COCTOMT W3 YETHIPEX CTaJbHBIX
paBHOOOKHUX yronkoB Nel(, cBapeHHBIX Mexay co0oil. OnpenenuTb JOMYCTUMYIO BEIUYHHY

Macchl MaJaloIIero Tena [m], IpH KOTOpoil OyneT obecreueHa MPOYHOCTb OAllKH, €CIH
5

[G ] =160MIla, E=2-10°Mlla. [TpoBepUThH BBIIOIHEHHE YCIOBUS KECTKOCTH, TIPUHSB

[5 ] = 3MM . Maccoit 6ankn npeHedpeyb.
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Kpurepun onenkn:

1 Gan - eciiu caMOCTOSITEIbHAS 3a]1a4a BHITIOJIHEHA PaBUIbHO B 00beMe 40-100%. 0 6ayos - eciu
CaMOCTOSITEIbHAs 3a/1a4a BBIIOIHEHA ITPaBHibHO B mpeaenax 0-40%.

TeMbl NUCbMEHHBIX PadoT

Ne Temsbl
n/n
PI'P Nel. IToctpoenue 3m0p BHYTPEHHUX CHIIOBBIX (DaKTOPOB

1.1. ITocTpoeHue 3Mop BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH PaCTSIKEHUHU-CXKATUU CTEPIKHEH
1.2. [locTpoeHune sn0p BHYTPEHHHUX CHIIOBBIX (PaKTOPOB IIPU KPYUYEHUH BaJIOB
1.3. | [locTtpoeHne >mrop BHYTPEHHUX CHIIOBBIX (PAKTOPOB MPHU M3THOE OaTOK
1.4, ITocTpoeHue >mop BHYTPEHHHUX CHIIOBBIX (DaKTOPOB IpH U3rHOe pam
1.5. [TocTpoenwue 310p BHYTPEHHUX CHIOBBIX (DAKTOPOB Ha MPOCTPAHCTBEHHOM CTEPIKHEBOI

CHUCTEME

PI'P Ne2. PacueT Ha IPOYHOCTH U KECTKOCTh IPU PACTSKEHUU-COKATUN
2.1. | Pacuer Ha IPOYHOCTB U 5KECTKOCTh CTYIIEHYATOro 6pyca
PI'P Ne3. Pacuer Ha IpOYHOCTH U KECTKOCTb IIPU U3THOE
3.1. OnpeneneHrne reoMeTPUYECKUX XapaKTEPUCTUK CI0XKHOTO CEYECHHUSI
3.2. PacueTr Ha IPOYHOCTH U JKECTKOCTh OAJIOK IPU MJIOCKOM MONEPEYHOM HU3rube
3.3. | Pacyer 6anok nmpu Harpy>XeHHH B IBYX TUIOCKOCTSIX
3.4. Pacuet 0aok Ipu COBMECTHOM JIEHCTBUHU INIOCKOTO U3rHba U pacTsHKEHUS
PI'P Ned. Pacyer cratuueck HEONPEASTMMBIX CUCTEM METOJIOM CHJI

41. | Pacuer Ha NOPOYHOCTH CTATUYECKH HEOIPEICIUMONA CTEpP)KHEBOM KOHCTPYKIIMH,

paboTatoiieil B yCIOBUSIX PACTSDKEHUSA-CKATUSL C YUETOM JEUCTBUS JOMOJIHUTEIHLHOTO

(akTopa TeMIepaTypHOro UM MOHTAXHOTO 110 BApUAHTY
4.2. | Pacyer Ha NMPOYHOCTH CTATHYECKH HEONPEACTHMMON TUIOCKOH pambl, paboTaromeld B

YCIOBHSAX NMPSIMOTO U3ruda

PI'P NeS. PacueT Ha IpoYHOCTh KOHCTPYKLIUH, pa0OTAIOIEH B YCIOBUSAX CI0KHOTO
CONPOTHUBIICHUS

5.1. | Pacuer Ha NpPOYHOCTH CTATUYECKU OIPENEIUMOM MPOCTPAHCTBEHHOW CTEP KHEBOM

KOHCTPYKIIMH B YCIOBHSIX CJI0KHOTO CONPOTHBIICHUS

PI'P Ne6. PacueTsl Ha yCcTOHYMBOCTD, BBIHOCIIMBOCTD M IIPOYHOCTD B YCIOBUAX
JUHAMHAYECKOr0 BO3JACHCTBUS Harpy3Ku

6.1. | Pacuer Ha yCTOWYMBOCTh CKATHIX CTOEK
6.2. | Pacuer ¢parmenTa Baja 1moj AeCTBHEM MOBTOPHO-TIEPEMEHHOTO M3rH0a U KPYICHUS
6.3. | Pacuer Ha npoyHOCTh 6AJTOYHON KOHCTPYKIIMU MOJ IEHCTBHEM YJapHOW HArpy3Ku




7.2.33. Kommiekr 3agau ajaa PI'P Nel

Homep BapmanTa mns Bcex PI'P mpencraBisier cobol Tpex3HayHOE 4YHCIO, KOTOPOE
Ha3zHayaeTcs npenojaBaTeneM. Kaxnas mudpa uMeeT BapuaTUBHOCTD, paBHYIO 10, U ompesenser
YKa3aHHYIO TPYIITY JaHHbIX.

3amaua 1.1.

Tema: «IlocTpoeHue 3M10p BHYTPEHHUX CHJIOBBIX (PAKTOPOB NPH PACTSZKEHHH -CKATUH
CTepP:KHen»

TunoBoii npuMep 3agaun

JUJis CTyIeHYaToro CTepKHs, pabOTArOIIEro B YCIOBHUSX PACTSKCHHS-CIKATHUS, TTOCTPOUTH
AMIOPY BHYTPEHHEH MPOA0ILHOM Crutbl N.

l, l, I

q
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(ll ll: ‘l'; k-|

I'me: F1=20xH, F>=10xH, F3=30xH, q=20xH/m, 11=0,8Mm, 12=1,5m, 13=1,2m, @1=0,5M, a>=1,4m,
az=0,7m.

3agaua 1.2.
Tema: «IlocTpoenue 31M0Op BHYTPEHHUX CHJIOBBIX (JaKTOPOB NPH KPY4YEHUH BAJIOB)»
Tunosoii npumep 3axauu

Jns Baja, 3aKIIOUYEHHOTO B MOAIIMIHMKM M PpabOTaloIlero B YCIOBUSX KpydeHHs,
MIOCTPOUTD 3MIOPY BHYTPEHHEIrO KpyTsllero MoMeHTa Mz, mpeaBapuTenbHO BBIUMCIMB 3HAYCHHE
MoMeHTa Mo U3 yCIIOBHsI paBHOBECHSL.
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[Ipunsare: Mi1=1,6xkHm, M1=2xHwm, M1=2xkHm, m=8xkHwm/m, @1=0,5m, a2=0,3m, az=0,2m.

Kpurepun onenkn:

2 Oaya - eciM CaMOCTOSITENIbHBIC 3a/1a4d BBITIOJHEHBI MTPaBWIIbHO B 00Bbeme 70-100%, 1 Gamr -
€CJIM CaMOCTOSATEIbHBIC 3a/1a4ll BBIMOJTHEHBI MpaBWIbHO B o0beme 40-70%, 0 GammoB - eciu
CaMOCTOSITEIILHBIC 3a/1a4H BBIITOJTHEHBI IPaBUILHO B Tipenenax 0-40%.

3apgaua 1.3.
Tema: «IlocTpoeHue 3MI0Op BHYTPEHHUX CUJIOBBIX (pAKTOPOB Npu u3rude 6aa0K»

Tunosoii npumep 3axauu



Jis 1ByX CTaTMYeCKH ONpEAeTUMBIX OanoK, padOoTalomMX B YCIOBHAX IUIOCKOTO H3ruda:
cxema Nel — Qanka ¢ )KECTKHMM 3aimiemiieHueM, cxema Ne2 — Oajgka Ha JBYX ONOpax, MOCTPOUTH
SMIOPHI BHYTPEHHUX CHIIOBBIX (hakTOpoB. J{si IBYXOMOpPHOW OanKe MpeaBapUTEIbHO BBIYUCIUTD

peaxIuu orop.
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[Mpunsare: F=30xH, M=40xHwm, g=20xH/Mm, a1=0,5M, a,=0,4Mm, az=0,6M, as=0,5m, as=0,6Mm.
Kputepuu onenkmu:

4 Gamna - ecau MHAMBHyalbHOE nomaliHee 3ananue (M/13) BeimonHeHo npaBuiibHO B 00beme §0-
100%. 3 6amna - ecnu MJI3 BeimomHeHO mpaBmwibHO B 00BemMe 60-80%. 1-2 Gamna - ecnu M3
BBITIOJTHEHO MpaBMIIbHO B 00beme 40-60%. Ecnu U/13 BoimonHeHo npaBuibHO MeHee, yeM Ha 40%,
paboTa HEe TPUHUMACTCH.

3agaua 1.4.
Tema: «IlocTpoeHnue 3M0Op BHYyTPEHHUX CHJIOBBIX (AKTOPOB IJIfl IJIOCKUX Pam»

Tunosoii npumep 3axauu
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Cxema 1 Y Cxewma 2
[Mpunste: F=30xkH, M=40xHwMm, q=20xH/M, a1=1,5M, a2=2m, a3=0,6Mm, 1=0,5M.

Jls IByX cTaTHYECKH OIpEeeIUMbIX paM, pabOTaOMIKX B YCIOBHSIX IJIOCKOTO M3rubda: cxema
Nel — pama c xecTkuM 3ameminenneM, cxema Ne2 — pama Ha ABYX LIApHUPHBIX ONOPAx, IOCTPOUTH
SMIOPBHl BHYTPEHHUX CUJIOBBIX (pakTopoB. s ABYXOMOPHON paMbl MPEIBAPUTEIHHO BBIYHCIUTH
peaxkuuu oIop.

Kpurepum ouneHku:
5 GamoB - ecnu UHANBUAyaIbHOE AoMarnHee 3aaanue (M/13) BeimonHeHo mpaBmiibHO B 00beMe 80-
100%. 4 6amna - ecim W13 BBIMOaHEHO TpaBmwibHO B 00beme 60-80%. 2-3 Gamma - ecom U3
BBITIOJTHEHO MpaBuiIbHO B 00beme 40-60%. Eciu MJ13 BeimoaHeHO npaBuibHO MeHee, yeM Ha 40%,
paboTa HEe TPUHUMAETCSI.



3agaua 1.5.

Tema: «IlocTpoeHne >MIOpP BHYTPEHHUX CHJIOBBLIX (JAKTOPOB HA NMPOCTPAHCTBEHHOM
CTePKHEBOH cucTemMe»

TunoBoi npuMmep 3aga4u

s HarpyK€HHOW NPOCTPAHCTBEHHOW pPaMbl, COCTOSILIEH W3 TPEX 3JIEMEHTOB, MOCTPOUTH
SIIIOPHI BHYTPEHHHUX CHIIOBBIX (hakTOpoB. JIJTMHA BCEX 2JIEMEHTOB OJIMHAKOBA M paBHa /.
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[Mpunsate: F1=5xH, F2=2xH, Fs=5xH, F4s=3xH, Fs=1xH, Fs=0, 01=0, g2=2xH/M |1=0,6M.

Kputepuu onenkmu:
4 Gamna - ecau MHAMBHIyalbHOE nomaliHee 3ananue (M/13) BeimonHeHo nmpaBuiibHO B 00beMe §0-
100%. 3 6amna - ecnu MJI3 BemomHeHO mpaBmwibHO B 00BemMe 60-80%. 1-2 Gamna - ecnu W13
BBITNIOJTHEHO MpaBMIIbHO B 00beme 40-60%. Ecnu U/13 BoimonHeHo npaBuiibHO MeHee, yeM Ha 40%,
paboTa HEe TPUHUMACTCH.

7.2.34. Kommuekt 3agau ajas PI'P Ne2

3amaua 2.1.

Tema: «PacyeT HA MPOYHOCTH H KECTKOCTh CTYNEHYATOro Opyca»
Tunosoii npumep 3axauu

CryneHuaTelii cTalbHOW OpyC KpYIVIOTO TIONEPEYHOr0 CEYEHUsS HarpyXeH CujamH,
HapaBlIeHHBIMU BJIOJIb €ro ocu (cxema — PI'P Nel, 3amaua 1.1).

[IpvHsSB Ha MCXOJHOW CXEME COOTHOIIEHWE IUIONIAAEH KPYIJIbIX MOMEPEUYHBIX CEUYECHHH IO
IPOHYMEpPOBAHHBIM yuyacTkaMm Opyca: A1=A, A2=A/2, A3=A/3, nonobpatb U3 yciaoBUs MPOUYHOCTH
[A] — nomyckaemyro TIUIOIIA[bh MOMEPEYHOTO CEUCHHS. I[IpOBEPUTH BBITIOIHEHHE YCIOBHS
#ecTKoCTH. CIpOoeKTHpoBaTh Opyc pPaBHOTO CONPOTUBIEHHUS U TPOBECTH OOOCHOBAaHHE €ro
SKOHOMHYHOCTH.
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[Mpunsate: F1=20xH, F>=10xH, F3=30xH, q=20xH/Mm, 11=0,8m, 1>=1,5M, l3=1,2m, a1=0,5m,
a>=1,4m, az=0,7m. Matepuan Cranp 40, c7=340MIIa, n1=1,8.
Kpurepun omenkn:
5 6amioB - eciiv MHAMBUAYaIbHOE jgoMaiHee 3aaanue (MJ13) BeimoiHeHO npaBuiibHO B 00beme 80-
100%. 4 6amna - ecniu UJ13 BeImonaHeHO mpaBmwibHO B 00beme 60-80%. 2-3 Gamna - ecoim U3

BBITNIOJIHEHO MpaBuibHO B 00beme 40-60%. Ecnu MJI3 Beimonneno npaBuibHO MeHee, yeM Ha 40%,
paboTa He IPUHUMAETCS.

7.2.35. Kommiekr 3agayu ajaga PI'P Ne3
3agaua 3.1.

Tema: «Onpeuene}me INIABHBIX HNEHTPAJBbHBIX MOMEHTOB HWHEPUOHUU CIIOKHOTO
CCUYCHHU

Tunosoii npumep 3axauu

CeueHue cnoxHOW (OpMBI  SBISETCS IONEPEYHbIM CEYEHHUEM HEKOTOPOH HarpyKeHHOH
KOHCTpykuuu. Jlist pacyera B JAIbHEHIIEM 3TOW KOHCTPYKLUHHM Ha IPOYHOCTh U KECTKOCTh
HEOO0XO/MMO OINpEAEIUTh IOJOKEHHE TIJIaBHBIX LIEHTPAJIbHbIX OCEH M 3HAYEHMs TIJIAaBHBIX
LEHTPAJIbHBIX MOMEHTOB UHEPLIMH CJI0KHOTO CEUCHUS.
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[Mpunsts: k1=0,9, k3=0,3.

Kpurepun onenkn:

3 Gaa - ecau UHAMBUAYalIbHOE nomairHee 3agaanue (M/13) Beimonneno npaBmwibHO B 00beMe 80-
100%. 2 6amna - ecnu MJ/I3 BeimosHeHo mpaBuibHO B o0beme 60-80%. 1 Gamn - ecoun U3
BBITIOJIHEHO MpaBWIbHO B 00beMe 40-60%. Ecnu /I3 BrimoaHEeHO TpaBUiIbHO MeHee, yeM Ha 40%,
paboTa He MPUHUMAETCH.

3agaya 3.2.
Tema: «Pacyer Ha IPOYHOCTH M KECTKOCTh 0AJIOK NMPH IJIOCKOM NONEPEeYHOM U3rude»
Tunosoii npumep 3axa4u

Ilnan pemeHus

1. Berueptuth B Macirabe 6ajiky Ha ABYX OIOpax ¢ MOCTPOEHHBIMU 3mopamu Qy 1 My (B3sTh
u3 PI'P Nel, 3agaua 1.3, cxema Ne2).

2. Jlna Oanku, H3rOTOBIEHHOMW W3 IUIACTUYHOTO Marepuaia, [moxodparb M3 YCIOBUS
NPOYHOCTH JBYTaBpoBoe, npsimoyroisHoe (h/b = 2) u kpyrioe ceuenus, npunss [o] = 160 MIla.
JlaTp 3aKi04eHre O palMoOHANIBHOCTH (POPMBI CEYEHUS IO Pacxoly MaTepuaa.



3. Jlns Ganku, U3rOTOBICHHOW M3 XPYMKOrO MaTepuaia, ONpeaeInuTh U3 yCIOBUS MPOYHOCTH
XapakTepHBIM pa3Mep [a] CI0XXHOTO TOMEpeyHOro ceueHus (M3 3amadd 3.1), mpeaBapuTenbHO
pEILINB BOIIPOC O €r0 PAllMOHAIBHOM II0JI0KEHUH.

4. OmnpenenuB nepeMeUIeHHUs] HE3aKPEIUICHHBIX TPAaHUYHBIX CEYEHHH, H300pa3uTh
pUOIMKEHHBIN BU OCH M30THYTOM OaJKy U MPOBECTU MPOBEPKY KECTKOCTH OATKU JIBYTaBPOBOTO
ceuenus, npuss [ O ] =(0,0005...0,001)-1 (rxe | — paccTosiHre Mex 1y ornopamu).

TIpUHATH ISt XPYIKOTo MaTeprana: £ = 2 -105 MITa, 65,=150MIla, 65,=640MIla, N, = 2

Kputepun ounenku:

5 6amioB - eciu MHAMBUAYaIbHOE jgoMaiHee 3aaanue (MJ13) BeimosiHeHo npaBuiibHO B 00beme 80-
100%. 4 6amna - ecniu UJ13 BemonaHeHO mpaBmwibHO B 00beme 60-80%. 2-3 Gamna - eciim U3
BBIMOJIHEHO NpaBuibHO B 00beme 40-60%. Eciu MJ13 BeinmoiaHeHo npaBuibHO MeHee, yeM Ha 40%,
paboTa HEe TPUHUMAETCHI.

3agaua 3.3.
Tema: «PacueT 6aJI0K PU HATPYKEHUH B ABYX IJIOCKOCTSIX»

TunoBoi npuMep 3aga4n

KL,

2b

[Mpunste: ki=1, ko=2, ks=3, ks=4, ac=1m, ap=3m, |=6Mm, d=90mm™m, 6t=380MI1a; ceuenue D.
ILnan pemenns

1. Beryueptuth B MacmTabe Oaliky, HW300paKEHHYIO Ha pHUCYHKE TI0 pa3Mepam,
COOTBETCTBYIOIIMM CBOEMY BapHaHTY.

2. ITocTpouTh 3MIOPHI U3rHOAIOIIMX MOMEHTOB M «u M v

3. OnpenenuTs AOMYCKAEMYIO Harpy3ky JUis OajKu KpYyIJIOTO W MPSIMOYTOJIBHOTO CEYSHMH,
OJIMHAKOBBIX MO IMJIOLIA/IHN.

4. O1eHUTH BIMSHUE BUJA JeOpPMAaLU HAa TPY30II0IbEMHOCTD OAJIKH.

5. Onpenenuth TMOJHOE TMEpeMEUIeHHe CEYeHMs, YKa3aHHOTO [0 BapuaHTy, s
IPSAMOYTOJIBHOTO MPOMUIISL.

OO1ue JaHHEIE: ‘M‘Z‘F‘l; E =2-105 MIIa; Ny =15.



Kpurepun onenkn:

5 6amioB - ecniu MHAMBUAYaIbHOE goMainHee 3aaanue (M/13) BeimonHeHo npaBuiibHO B 00beme 80-
100%. 4 6amna - eciu UJ13 BemonaHeHO mpaBmwibHO B 00beme 60-80%. 2-3 Gamna - ecom U3
BBIMOJIHEHO NpaBuibHO B 00beme 40-60%. Eciu MJ13 BeinmoiaHeHo npaBuibHO MeHee, yem Ha 40%,
paboTa HEe TPUHUMAETCSI.

3anaua 3.4.
Tema: « Pacyer 02,10k IPp¥ COBMECTHOM /IECTBUH IJIOCKOT0 U3rM0a M pacTssKeHUs»
TunoBoi npumep 3aga4u
Ilnan pemenus

Hcnonb3yst cxeMbl Oankd W CIOKHOTO CEUeHUs U3 3aJadyd 3.2 W Y4YUThIBas JCHCTBHE
MIPOJIOJIBHOM paCTATUBAOIICH CUJTbI F:

1. OueHutp BIMSTHUE MPOJIOJIHHOM CHIIBI HAa BEJIMUYMHY XapaKTEPHOrO pa3Mepa MONepeyHOro
ceuenus [a];

2. OnpenienuTh BEIWYHHY CMEIICHUS! HEUTPATIHHON OCH MO/ ACHCTBUEM MPOJOIBHOMN criibl F.
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[Mpunsate: F=30xkH, M=40xHw™m, gq=20xH/Mm, a1=0,5M, a2=0,4m, a3=0,6Mm, as=0,5M, as=0,6M,
k1=0,9, k3=0,3.

Kpurepun onenkn:

2 O6amna - ecnu U3 BeimoaHeHO mpaBmiibHO B 00beme 60-100%. 1 6amn - ecnmu U3 BeimomHeHO
npaBuwibHO B 00beme 40-60%. Ecnu M/I3 BbimonHeHo nmpaBuibHO MeHee, yeM Ha 40%, paboTa He
PUHUMAETCS.

7.2.36. Komiuiekr 3aga4g aias PI'P Ne4
3anaua 4.1.

Tema: «Pacyer Ha MNPOYHOCTb CTATHYECKH HEONPEACTUMBIX CTep)KHeﬁ npu
PACTHIKCHUU -CIKATUND>

Tunosoii npumep 3axaumn
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I'me: F1=20xH, F>=10xH, F3=30xH, q=20xH/Mm, 11=0,8m, [>=1,5Mm, I3=1,2m, a1=0,5Mm,
a>=1,4m, a3=0,7m, At=-20°C.

Ha crynenyareiii crambHOM Opyc KpyIJIOro TMOMEPEYHOTO CEYCHHUS C 3aJ[aHHBIM
cooTHomieHueM romanei: Ai1=A, A>=A/2, A3=A/3 (PI'P Ne2, 3agaua 2.1) ycraHOBWJIM Ha
CBOOOHOM KOHIIE BTOPYIO KECTKYIO 3a/ICTIKY.

Jlis moJay4eHHOro TakuM o0pa3oM CTAaTUYECKH HEONPENSIMMOIO CTEp)KHSA MOoJ00paTh
HOBBIC pa3Mephl MOMEPEUHBIX CEUCHHU M3 YCIIOBUS MPOYHOCTH. [IpoaHamm3npoBaTh BIHSHUE
M3MEHEHUS KECTKOCTHU CTEPKHS Ha €ro YKOHOMUYHOCTb.

[TpoBepUTh MPOYHOCTH CTATUYECKH HEOMPEISIUMOTO CTEPXKHS TPU JOMOJHUTEITHHOM
JNEHCTBUM TeMmIepaTypbl WJIM TMPU HAJIMYMKM HETOYHOCTH H3roTOBIIeHUA. [IpUHSATH
k03(urment nmuueitHoro pacmmupenus a=1,25x10° 1/°C, moxyns ynpyroctu E=2x10° MITa.

Kpurepum ouenku:

5 GayoB - ecniu MHAMBUAYyaIbHOE AoMarnHee 3aaanue (M/13) BeimonHeHo mpaBmiIbHO B 00beMe 80-
100%. 4 6amna - ecnmu UJ/I3 BeimoaHeHo mpaBwibHO B 00beme 60-80%. 2-3 Gamna - ecnmu U/13
BBITIOJIHEHO MpaBmIIbHO B 00beMe 40-60%. Eciu /13 BrimoaHeHo mpaBuiibHO MeHee, yeM Ha 40%,
paboTa He MPUHUMACTCHS.

3anaua 4.2.
Tema: «Pacyer Ha IPOYHOCTH M JKECTKOCTh CTATHYECKH HEOIpPeIeJJMMbIX pamM»
Tunosoii npumep 3axauu

Ha cratuuecku ompeaenumoit pame (PT'P Nel, 3amaua 1.3, cxema Nel) ycranoBuiu
JIOTIOJTHUTEIIbHBIE ONOPHI (BCE OCTaIbHbIE UCXOJIHBIE IaHHbIE — IPEKHUE). MaTepuai cTepiKHs
— Cr. 3: [6]=160 MIla, E=2-10° MIla. JKecTKoCTh ceueHMil BceX y4acTKOB paMbl IIOCTOSHHA:
El,=const.

JUis TONydyeHHOH TakuM O0O0pa3oM CTaTWYECKH HEONpeIeNTuMON paMbl TOJ00paTh
paloOHaIbHOE IONEPEYHOE CEYEHUE W3 YCJIOBMSI NPOYHOCTH U NMPOBEPUTH KOHCTPYKLUIO HA
KECTKOCTb.
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[Mpunste: F=30xkH, M=40xHwMm, q=20xH/M, a1=1,5M, a2=2m, a3=0,6Mm, 1=0,5M.

Kpurepun ouenku:

7 GanmoB - eciu UHAUBUAYyanbHOE AoMarHee 3aaanue (11J13) BeimonHeHo MpaBUiIbHO B 00BeMe
80-100%. 5-6 6ammoB - ecii /3 BBITOJIHEHO TIPaBIIILHO B 00beMe 60-80%. 3-4 Gamna - ecim
W13 BeImonHeHo mpaBmiibHO B 00beme 40-60%. Ecnu /13 BeIMOTHEHO PAaBHILHO MEHEE, YEM
Ha 40%, paboTa He MPUHUMACTCA.



7.2.37. Kommaekr 3aga4 ajias PI'P Ne5

3agaua 5.1.

Tema: «PacyeT Ha IPOYHOCTH NMPH CJT0KHOM COMPOTUBIECHUMN
TunoBoi npuMmep 3aga4u

s cranbHOM IPOCTpaHCTBEHHOM crepykHeBOoM koHcTpykuuu (PI'P Nel, 3amaga 1.5)
TpebyeTcs 1og00paTh MONepeuHble CeUSHHsI JIEMEHTOB U3 YCIOBUS IIPOYHOCTHU. J{71s a1eMeHTa
| momoOpare auamerp kpyra, i anemenrta Il — pasmepsl npsmoyroiapHoro cedenust b u h,
IpEIBapUTEIbHO PAlMOHAIBHO €ro pacnoioxuB. s snemenra |l mpoBecTu mnpoBepky
MPOYHOCTH, UCXOAs U3 TOro, uTo |l 1 |1l 351eMeHThI U3rOTOBIEHBI U3 €IUHOTO MPYTKA.
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Ipunsare: F1=5«kH, F>=2xH, Fs:=5xH, F4=3xH, Fs=1xH, Fs=0, q1=0, q2=2xH/m [=0,6Mm,
h/b=1,8, [c] = 160 MI]a.

Kpurepum ouenku:

5-6 OaioB - ecnu MHAMBUIYyalnbHOE AoMainHee 3anaHue (M/13) BbINONHEHO NpPaBUIBHO B
oobeme 80-100%. 4 6amna - ecnu M/I3 BeimonHeHO nmpaBuiibHO B 00beMe 60-80%. 2-3 Gamna -
ecmn W13 BeimonHeHo mpaBmwibHO B o0beme 40-60%. Ecnu WJI3 BIMOMHEHO MpaBUIBHO
MmeHee, ueM Ha 40%, paboTa He TPUHUMAETCH.

7.2.38. KommiekT 3ana4 aiast PI'P Ne6

3agaua 6.1.

Tema: «Pacyer c:KaThIX cTepKHEH HA YCTOHYUBOCTD)
Tunosoii npumep 3axauu

[TonepeuHoe ceueHHE LEHTPAIBHO CXKATOM KOJOHHBI COCTABJIIEHO W3 CTaJbHBIX IMPOKATHBIX
npoduineil, CoOelMHEHHbIX B CIUIOIIHOE CEYEHUE NPU IMOMOLIM JWAaroHalIbHOW DPELIETKU U3
CTAJIBHBIX IUIAHOK. ONpenenuTh: MONYCKAEMYKO HAarpy3Ky W3 YCIOBUS YCTOWYHBOCTH,
KPUTHYECKYIO HAarpy3ky M Ko3((UIMEHT 3amaca yCTOMYMBOCTH — JUIS KOJOHHBI 3aJlaHHOU
(GopMBI MONEPEYHOr0 CEYEHHUs, a TakXkKe JJIs KOJIOHHBI KOJIbIeBOro cedeHus. Oba ceueHus

HMCIOT OJMHAKOBYIO IUIOIAAb, IJIA KOJIbIa U3BECTHO COOTHOMCHUC NTUAMCTPOB: « = % 20,9.
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[Mpunsts: |=8,5M, yronox HepasHoOokuit Nel1/7, marepuan Cr 2, [o]=140MI]a,
Jo=60, 4

npeo

=105, a=245Mlla, b= 0,67 MIla.

Kpurepum ouenku:

5 GayuIoB - eciiu MHAMBUAyaIbHOE AoMarnHee 3aaanue (M/13) BeImoIHeHO paBWIbHO B 00beMe 80-
100%. 4 6amna - ecnmu UJ/I3 BeimoaHeHO mpaBwibHO B 00beme 60-80%. 2-3 Gamna - ecnmu U/13
BBITIOJIHEHO MpaBmIIbHO B 00beMe 40-60%. Eciiu /13 BrimoaHeHo mpaBuiibHO MeHee, yeM Ha 40%,
paboTa HEe IPUHUMAECTCH.

3anaua 6.2.
Tema: «PacyeT Ha NPOYHOCTH MPHU MOBTOPHO-TIEPEMEHHBIX HATPY3KAX)
TunoBoi npuMep 3aga4n

Ban pemykropa, mpencTaBIAOMNNA COOOW CTEPKEHb KPYIJIOTO CEYCHUS C
KOHIIEHTPATOPOM HAMpsOHKEHHH, TMOJABEpraeTcsl MACUCTBUIO H3THOAIONIET0 U KPYTAIIETO
MOMEHTOB, U3MEHSIIOITUXCS TI0 CHHYCOUIAJIbHOMY 3aKOHY.

Onpenenuth k03¢ (HUIIMEHT 3amaca MPOYHOCTH Bajla MO BRIHOCIUBOCTH M TEKYUYECTH.
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[TpuHATE: yYacTOK Bajla MMEET KOHIICHTPATOp HANPSKEHHS B BHJE TAITEIH PaldyCcoM
r =5 wmm, auamerp oxHoit yact D =75 mM, a apyroii d = 60 mm. M3meHeHne u3rubaromiero

max min
MOMEHTA HAXOJIUTCA B JUAIIA30HE: |\/|M =0,6xHm, |\/|M =—0,6kHM, KpyTsI1Er0O MOMEHTA —

I\/IZ;X =3kHwM, ML“I:" =1,5kHM. Banm wsrotoBieH w3 cramm45 ¢ MeXaHHYECKHUMHA

XapaKTepPUCTHKAMU: o, =600 MIla, o, =360 MIla, o©-1=300Mlla, <t =230MIla, T
1= 180 MIla, — u umeeT MTUPOBAHHYIO TOBEPXHOCTb.

Kpurepun onenkn:

5 6amioB - ecnu MHAUBUAYaIbHOE goMainHee 3aaanue (MJ13) BeimonHeno npaBuiibHO B 00beme 80-
100%. 4 6anna - ecnu M/I3 BbimonHeHo mpaBuwibHO B oObeme 60-80%. 2-3 Gamna - eciim MJ13
BBITNOJIHEHO MpaBuibHO B 00beme 40-60%. Eciu MJ13 BeinmoaHeHo npaBuibHO MeHee, yeM Ha 40%,
paboTa He MPUHUMAETCH.



3agaua 6.3.

Tema: « PacueT Ha NIPOYHOCTH U KeCTKOCTH 0AJIKHU MPHU MONEPEYHOM yAape»

Tumnosoii npumep 3axa4u

Ha ynpyryio Oajiky 3allaHHOTO IONEPEYHOr0 CeUeHHs ¢ BBICOTHI H cBOOOIHO magaeT
a0COJIFOTHO JKECTKOE TeJIO Maccoit M. OnpeAeauTh AOMYCTUMYIO BEIMYUHY MACChl MaIal0NIero
tena [m], mpu koropoit Oyner obecrmedeHa mpoduHOcTh Oanku. IIpoBepuTh BBHINONTHEHHE
YCIIOBHS KECTKOCTH, MPUHAB [5]=(0.0005 - 0.001)L, roe L — paccrosiHEe MeXmy OIopaMu.

Maccoii 6anku nmpeHeopeyb.

Kl

Saypws

kl
= o
=
' -
{ I:I. {

K

[punate: k=0,6, H=0,2m, 1=0,5m, matepuan Ct 3, [6]=160MIla; E=2x10°MIla, nByTaBp
Nel0, mBemep NelO.

Kputepun ounenku:

5 GamoB - ecnu UHANBUAYalIbHOE AoMaliHee 3aaanue (M/13) BeinmonHeno nmpaBmiibHO B 00beme 80-
100%. 4 6amna - ecim /13 BemMonaHEeHO mpaBmwibHO B 00beme 60-80%. 2-3 Gamna - ecom U3
BBITMIOJIHEHO MpaBuibHO B 00beme 40-60%. Eciu MJ13 BeimoiaHeHo npaBuibHO MeHee, yeM Ha 40%,

paboTta HEe IPUHUMAETCA.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

INe 11/ Bonpocsl k 3auery

1 Llenu 1 3a1aun CONPOTHBIICHUS] MaTEPUAJIOB

2 OCHOBHBIE IONYIICHUS ¥ IPHUHIUIBI COMTPOTHBIICHUS] MaTEPUAIIOB

3 BHeniHue 1 BHYyTpEeHHHE CHITBI

4 PacueTHble cXeMbl

9) Mopenu npoYHOCTHON HAICKHOCTH

6 OCHOBHBIE BHJIbI PACUETOB B CONPOTHBIICHIUH MaTEPHAIIOB

7 Meron ceuenuit

8 Knaccugukaius npocteimmx BUIOB HArpy>KEHUS

9 Pactsxenue-cxatue. [loctpoenne snrop BCO

10 [Tpumepsl TOCTPOSHHUS SIMIOPHI TPOTOIBHON CHTbI N

11 OnpenieneHne HanpsKEHUH IPU pacTsKEHUU-COKaTUN

12 Jedopmarun npu pactsoxennu-cxkatin. Koaddunumenr [lyaccona

13 3akoH ['yka npu pacTshKeHUU-CoKATHH

14 HcnbiTanue Ha pacTspkeHME. XapaKTepUCTUKM IIPOYHOCTH M IUIACTMYHOCTH. SIBieHue
Hakena

15 VcnbiTanue Ha cxxatue. OCOOCHHOCTH UCTIBITAHUS Ha C)KATHE

16 [Inactiunbpie U xpynkue marepuansl. OcoOOEHHOCTH WX TIOBEACHUS NPU PACTSHKEHUU H
COKaTUHU

17 Pacder Ha IPOYHOCTH IPH PACTKEHUH-CKATUN

18 Bupl pacueToB Ha MPOYHOCTH

19 IToHsITHE PAaBHONIPOYHOT'O CTEPHKHS

20 Pacyer Ha )KeCTKOCTh IPU pacTsHKEHUU-CKATUU. [locTpoeHre SMopbl NEPEeMENICHUN.

21 ["'eomeTpHrUecKie XapaKTEPUCTHKH IJIOCKUX CEYCHUH, X OMPEIeIICHHS.

22 ['1aBHBIE OCH U TJIaBHBIE MOMEHTbI HHEPLIUU

23 @opMyInbl AT ONpeeNieHHs] TJIABHBIX HEHTPAIBHBIX MOMEHTOB HHEPIMH MPOCTEHIINX
CEUEHMI: MPSIMOYTOJIbHUKA, TPEYTOJIbHHUKA, KPYTa, KOJIbIA

24 Teopema 0 CyMMUpPOBaHMHM MOMEHTOB HHEPIIMH

25 Teopema o mpeoOpa3zoBaHUKM MOMEHTOB MHEPIIMHU TIPH MapajuIeIbHOM MEPEHOCE Ocei

26 Teopema 0 npeoOpa3oBaHUM MOMEHTOB MHEPLIMH NP IOBOPOTE OCEil

27 OmnpeJieneHne noJI0KEeH!s IEHTPa TAKECTU CIOKHON (QUTYPBI

28 UuCThIil CIBUT M €70 0COOEHHOCTH

29 3akoH ['yka npu 4uCTOM CABUTE

30 Kpydenne crepxueit kpyrioro nomnepeunoro ceuenusi. [locrpoenue smrop BCOD.

31 [TpriMepsl MOCTPOEHMSI SMIOPHI KPYTSIUX MOMEHTOB M,

32 OmnpezeneHne KacaTeabHbIX HAIPSHKEHUH PU KPYUYEHUH

33 [TonsipHBIIE MOMEHT COTPOTUBIICHUS

34 YciioBre MpOYHOCTH NTPU KPYICHUHU

35 [Tepememnienust npu kpyueHuu. IloctpoeHue 3mopsl YIiIoB 3aKpyYUBaHUS

36 VYciioBHE JKECTKOCTH TPH KPYYEHWUH: B aOCOJMIOTHBIX M B OTHOCHUTENBHBIX YIJIax
BaKpyYnBaHUs

37 Pacuer Ha cpe3 u cmsATHE

38 [Tnockuit m3ru6. [octpoenne smop BCO

39 [TpuMepbl mocTpoeHus SMIOPHI onepedHoi cuibl Qy




Ne i/nm

Bonpocsl k 3a4ety

40 [Tpumepsl MOCTPOCHMSI SMIOPHI U3TUOAIOIIIX MOMEHTOB My

41 HopwmasnbpHbie HaNpsHDKEHUS TPU YHUCTOM U3THOe

42 OceBoif MOMEHT COMPOTUBIICHUS

43 KacaTenpHble HaNpspKEHUS IPH IPsIMOM nioniepednoM usrube. @opmyna XKypasckoro

44 Pacuer Ha IpOYHOCTH MPHU MIIOCKOM HU3TrHOE

45 JlubdepennmanbHoe ypaBHEHHE YIIPYTOM JIMHUK OaIKU

46 WuterpupoBanue nuddepeHaabHoro ypaBHeHUs! YIPYToil THHAN

47 Omnpenenenue nepeMenieHnid mpu u3ruoe Mmerogom Mopa

48 Uucnennble npuiioxenusa uaterpasia Mopa. @opmyna Cumicona

49 Crnioco6 Bepemaruna npu onpeeeHuu nepeMenieHuit

50 VYcnoBue )KeCTKOCTH MPU U3THOe

51 CraTtuyecku oOmpeneinrMble M CTaTUYECKH HEONpedeNuMble CHCTeMbl. MeTron Cuil.
JledopmanmonHas mpoBepKa.

52 Pacyet Ha IPOYHOCTH M JKECTKOCTh CTATUYECKH HEONPEEIUMBIX CUCTEM.

53 [ToHATHE HANPSHKEHHOTO COCTOSIHUS B TOYKE M €0 BHUIBL | JTaBHBIC TUIOIIAJAKH W TJIABHBIC
HANPSDKEHUS.

54 [Tnockoe HampspkeHHOe cocTostHue. [IpsiMas u oOpaTHas 3a/laydl TIOCKOTO HANPSXKEHHOTO
cocrosaus. Kpyr Mopa.

55 O6beMHoe HampshkeHHoe cocTostHre. O6001eHHbIH 3akoH ['yka. O6béMHas nedopmariusi.

56 Teopuu npenenbHOTO COCTOSIHUS: Ha3BaHUs, KPUTEPUU PAaBHOIPOYHOCTH, PEKOMEHIAINH K
MPUMEHEHHUIO.

57 OO6muit ciiydail Harpy>keHus. Pacder Ha mpoOYHOCTH MpH 00IIIEM Cllydae Harpy>KeHusl.

58 YCTOI\/JI‘{I/IB(‘)’CTI) CKaThIX cTepkHed. 3anaya Oinepa. @opmyna Diinepa onpeeneHus
KPUTHYECKON CHUIIBL.

59 Brnusinue crioco0a 3aKkperuieHus CTepKHS Ha BEIHUYNHY KPUTHIECKOH criibl. KoadduimenT,
IPUBECHUS JJTUHBI.

60 ITpenensl npuMeHUMOCTH hopMyiel Ditnepa. ' MOKOCTh CTEpPIKHS.

61 '.QMHI/IpI/IIIGCKafl ¢dopmyna SICMHCKOTO ompeaeseHus KPUTHIECKOTo HampspkeHus. lpexemns
e€ MPUMEHUMOCTH.

62 Jlmarpamma 3aBHCHMOCTH KPUTHYECKOTO HAPSHKEHHUS OT THOKOCTH CTEPIKHSI.

63 [IpakTHueckuii pacyeT cKaTbIX CTepKHEW Ha yctoitunBocTh. KoaduuueHT mpoaoasHOro
n3ruba. Buasl pacuera Ha yCTOWYMBOCTb.

64 Yceranocte u BEIHOCTHBOCTE MaTEpHATIA. XapakTepUCTUKU LUKIOB HanpsbKeHUH. Bunpl
IIUKJIOB HANPSDKEHUI.

65 Kpussle ycranocru. IIpenen BBIHOCIMBOCTH MaTepuana.

66 Juarpamma mpeaenbHBIX amIuuTya. CxemMaTH3upoBaHHBIE JUarpamMMbl TPEETbHBIX|
AMILTUTY]I.

67 KoHCTpyKTHBHO-TEXHOIOTHYECKHE (DAKTOPBI, BIUSIONIME HA YCTAIOCTHYIO MPOYHOCTH
mareprana. KorgduuuenT 3anaca npu NUKINYECKOM HAarpyXEHUU.

68 CBoOoaHBIE U BBIHYXJICHHBIE KOJICOAHHS CHCTEM C OJHOW CTEMEHbI0 CBOOOBI. YUET CHII
COIIPOTHUBIICHUS CPEJIBI.

69 Pacder Ha MPOYHOCTP W )KECTKOCTh MIPH BBIHY)KJCHHBIX KOJIEOaHUAX cucTeM. [logaTamBocTh
cucreMbl. Koaddunment quaamMmuvnocTy.

70 OcoOEHHOCTH yIapHOro ASWCTBUS Harpy3Kku. Busl ynapa.

71 OO6muit cnyuait yZiapHoro BO3/eiicTBUS Harpy3ku. KoadgunueHT tuHaMUYHOCTH B 001IEM|
cllyyae yAapHOTO BO3IEHCTBHSL.

72 YactHele cayyan yaapa. KoagdunueHnTs! ATMHAMUYHOCTH AJIs1 YACTHBIX CIy4aeB yaapa.

73 Pacder Ha IpOYHOCTH M KECTKOCTH MPH ylIape.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NnpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUHOI

aTTecTanuu

Ecau uToroBeiili peTUHT
«324TEHOY
cocraiusieT 40 u 6onee OamIoB
3 3a4er

«HC 3a4TCHO»

Ecau uToroBeiil peiTUHT
cocraBisieT MmeHee 40 OayoB




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHHK, yueOHOE

KoanuyecTtBO B

Ne nocooue, yueOHo- Haysmon
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBok) I'ox n3panus ounodaunorexe /
n/n MeToau4YecKoe mocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHnue
P > AP 9BC
1 | II. A. I1aBnoB [u ap.] ; nog | ConpoTHBI/IeHHE MAaTePHAJIOB Y4eOHuk 2017 OBC «Jlanb»
pex. b. E. MenbHukoBa [DneKTpoHHBIN pecypc]
8.2. lonotHuTEIBHAS JIUTEPATYPA
Tun (yueOHUK, yueOHOE Koi::q:}c[z;o B
Ne nocoodue, yueOHoO- y
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) T'ox m3panua ouoamorexe /
n/n MeTou4YecKoe mocooue,
HPAKTHKYM, ZP.) HaumeHoBaHue
P ’ 9BC
2 | T. ®.T'aBpusiosa, E. I1. ConpoTHuBieHHE MaTEPUAJIOB [TpakTKym 2016 Penosurtopuit
I'opnuenko, A. A. PazyBaeB | [DneKTpOoHHBIN pecypc] : MPAaKTUKYM AJIs Ty
CTYZEHTOB 3a04. (hopMbI 00yueHus. B 2 u.
4.1
3 | T. ®. I'aBpuiiona, E. I1. ConpoTHuBieHHE MaTEPUAJIOB [TpakTKym 2016 Penosurtopuit
I'opnuenko, A. A. PazyBaeB | [DneKTpOHHBIN pecypc]| : IPaKTUKYM JUIs Ty
CTYJEHTOB 3a04. (hopMbl 00yueHus. B 2 4.
4.2
4 | T. ®.Tl'aBpunosa, E. II. ConpoTHuBiIeHHE MaTEPUATIOB [TpakTuKym 2017 Penozurtopuit
I'opnuenko, A. A. PazyBaeB | [DneKTpoHHBIN pecypc] : MPaKTUKYM AJIs Ty
CTYJEHTOB O4HOU Gopmbl 00yueHus. B 2 u.
4.1
5 | B.I. XKXyxos MexaHnuka [ DIEKTpOHHEBIH pecypc] : VY4aebHOe mocobue 2012 3BC «Jlaub»

COIMPOTUBIIEHUE MATEPHAJIOB : y4eO.
mocooue




8.3. IlepeueHb mpodeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANHMOHHBIX CHPABOYHBIX
CHCTEM
http://www.toehelp.ru/theory/sopromat/  Jlekiuu 1o  auciuiuinHe  «CoONpOTUBIICHUE
MaTepUalioBy, WILTFOCTPUPOBAHHBIC TIPUMEPAMH PEIICHUS 3a/1a4

http://technofile.ru/files/sopromat.ntml ~ Marepuansl  is  cKauyuMBaHWs:  IIIAPTaJKH,
METOJMYECKHE IMOCOOMs 10 peleHuto 3agad, ydyeOHuk @PeomocbeBa 10 CONPOTHBICHUIO
MaTepHaoB, COPTAMEHT MPOKATHBIX MPOdUIeH, GOpMyIIbI

http://mysopromat.ru/ Ha sTom calite HaxoauTcs:
e TIOJIHBIM KOHCHEKT JIeKIMii 1o Kypcy «Comnporupienne MarepuaaoB,
e wuctoputo co3aanus u cranoBieHus COITPOMATA, kak y4eOHOTO npeamera,
e OINHCAHUE COBPEMEHHBIX METOJIOB KOHCTPYMPOBAHUS M pacuera U3JeIUd Ha MPOYHOCTh U
JIOJITOBEYHOCTb,
e  CTAaTUCTHUYECKHE METOJIbI 00pa0OTKH PE3yIbTaTOB MEXaHUYECKIX UCTIBITAHUH,
e OMNKCAHHWE COBPEMEHHBIX MporpaMMHbIX koMiiekcoB CAD/FEA,
e  pAa3JIMYHBIC U TOJIE3HBIE CIIPABOYHBIC MATEPUAIIBI,
e ¥ MHOI0O€, MHOTO€, MHOTO€ JIPYTOE...

http://www.soprotmat.ru/ Ha caiiTe HaxomuTcs Kypc JIGKIUH, JTaOOPAaTOPHBIN MPAKTHKYM,
My3eil paspyiieHui, yaeOHbIe GHIbMBI, CIIPABOYHBIC TaHHBIC H MHOTOE JPYToe.

http://botaniks.ru/sopromat.php Ha 3ToM caiiTe ecTh BO3MOXXHOCTh OECIUIATHO CKA4yaTh
npuUMepbI pereHust 3a1a4 1o COnpoTHBICHUIO MATEPHAIIOB.

http://www.1001soft.com/soft/sopromat raschet ploskih balok i ram-945.html 3mecn
MO>KHO OECIUTATHO CKa4aTh MPOrpaMMy IS pacdeTa OaJioK, paboTarImUX Ha U3THO.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Hanmenosanue IO PexBU3UTEI norongpa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows HoroBop Ne 690 ot 19.05.2015r., cpok

JeicTBUs - GECCPOUHO

Horoop Ne 690 ot 19.05.2015r., cpok
2 | Office Standart neictBus - 0eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok neicTBus - GECCPOUHO

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

I/l | MPaKTHYeCKHUX U JJA00pPaTOPHBIX 3aHATHIA,
NMOMeIIeHUH VISl CAMOCTOATEIbHOMI

padoThI o0yqawmmxcsi (HOMep ayJAUTOPHH)

ITepeyeHb 0CHOBHOTO 000pYyAOBAHMA

VYyeOnass ayautopust g npoBeneHus | CToibl Y4EHUYECKHE TPEXMECTHbBIE
3aHATUM  JIGKIIMOHHOTO  THUMAa. Y4eOHas | (MOHOOJIOKH), CTOJ IperoiaBaTeNbCKui,
ayTUTOpUs  JUISl  TIPOBEINEHHUS  3aHATUH | CTYyI MpenojaBaTesbCKHi, JI0CKa
1 | cemunapckoro tuna. YueOHast ayIuTOpHs Ul | ayTUTOpHAs (MenoBas), Kadenpa
KYpPCOBOTO TPOEKTHUPOBAHUS (BBINOJHEHUS | HACTOJIbHAs

KypCOBBIX paboT). YueOHas ayauTopus I
MIPOBEJICHUS] TPYNIOBBIX M WHIMBUAYAIbHBIX



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

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
padoThI o0yuaomuxcs (HOMep ayAuTOPHH)
KOHCYJbTallMii YuebHas ayautopust Ui
MIPOBE/ICHUS 3aHATHH TEKYIIEro KOHTPOJS U
npomeskyrounoit arrecraruu (I'-304)
JIaboparopus "MeTtamtorpadus" (I'-104) Crotbt YUEHUYECKHE JIBYXMECTHBIC
9 (MOHOOJIOKH), CTOJ npenoz[fitBaTenLCKHﬁ,
CTYIN MPEeTo1aBaTeNIbCKUH, JI0CKa
ayIMuTOpHas (MeroBas)
[Tomemenue 111 camocTosATeabHOU paboThl | CToJIbI Y4YEHHUYECKHUE, CTYJIbA
3 | crynentos (I'-401)

yuyeHnueckue, I[IK ¢ BbIXOJOM B CeETh
WNHuTtepuer




