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JUCT PETUCTPAIIMU UBSMEHEHUI
K pado4eil mporpaMMe IMCUMILNINHBI (MOIYJIs1)

ConpoTuB/IeHHe MAaTepPHAJIOB

Ne i/ OcHoBanue
o BHECEHHSI Pazpen/ mynkr Coaep:xaHue H3MeHeHUsI
H3MeHEeHUs
1.
2.
4.




1. HEJIX OCBOEHUSA JUCIHUTIINHBI

1.1|I'maBHas uenp u3ydeHus TUCIUIUTNHBI « COMPOTHBIEHIE MaTEPHUAIOBy IJIs CTyAeHTa HanpaBieHus « CTpOUTEIbCTBOY
3aKiIo4yaeTcs B GopMHUpOBaHUH (YHIAMEHTAIEHOH 0a3bl 3HAaHWH U MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX IS
MIPOEKTHUPOBAHHUS OE30TIaCHBIX, HAJIE)KHBIX, JOJTOBEYHBIX U SKOHOMHYHBIX 3IaHUI U COOPYKEHHUIH

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.0.3.06

2.1|TpeOoBaHus Kk npeJBapuTeIbHOI OATOTOBKE 00y4aloLIerocs:

2.1.1|B51.0.2.03. Beicuias MaTeMaTHKa

2.1.2151.0.2.04. HaueprarenbHas TeOMETPUS U HH)KEHEpHas rpaduka

2.1.3|51.0.2.02. ®usuka

2.1.4| Teopernueckas mexanuka (MexaHuKa)

2.2 | AMcuUIUIMHBI ¥ TPAKTHKH, JUIs1 KOTOPBIX 0CBOCHHE TAHHOM THCHMIUINHBI (MOIYJIs1) HEO0X0AMMO KaK
npealecTByoLiee:

2.2.1|KoHCTpYKIIMM MHOTOSTa)KHBIX U BBICOTHBIX 34aHHM (kene300eToHHBII kapkac) (TexHOMOor s BO3BeIeHHS 3aHNH 1
COOPYKEHHUIA)

2.2.2|b1.B.1.06. CoBpeMeHHBI! IPOCTPAHCTBEHHBIE KOHCTPYKIIUH

2.2.3|b1.B.1.04. O6cnenoBanue 3aHUI U COOPYKEHUIN

2.2.4|Kouctpykiuu u3 nepesa u miactMmace (CTpouTeIbHbIE KOHCTPYKIIUN)

2.2.5|Merammmueckne KoHCTpYKImH (CTpOUTENbHBIE KOHCTPYKIIUH)

2.2.6|XKene3oberonHbie KOHCTPYKIMH (CTPOUTEIHHBIE KOHCTPYKIIAN)

2.2.7|b1.B.1.11B.04.01. CoBpemeHHbIE KOHCTPYKINHU U3 MOJIMMEPHBIX KOMIIO3UTOB

2.2.8|b51.B.1./1B.01.01. OneHKka TeXHUYECKOTO COCTOSHUS 3/JaHUIl U COOPYKEHUM CyIlecTBYIOIIEH 3acTpoiiku

3. KOMIIETEHIIUH OBYYAIOINEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHMA JUCHUIIIMHBI

(MOAY.JIsI)

OIIK-3: CnocobeH NpuHUMATH pelieHusi B podeccHOHATBHOI cepe, HCMOJIb3Ys TeOpeTHYECKHE OCHOBBI M HOPMATHBHYIO 0a3y

CTPOUTEIBCTBA, CTpOI/lTeJ'lI)HOﬁ HHAYCTPHHU H JKUWJIHITHO-KOMMYHAJBbHOTO X0351licTBa

3HaTh:
YpoBeHb | |- rpynmbl METOAOB NPUHATHA PELICHUH B podecCHOHaNbHOH cdepe;
YpoBeHb 2 |- TEOPETUUECKUE OCHOBBI M1 HOPMATUBHYIO 0a3y CTPOUTEILCTBA U CTPOUTENBHOI HHAYCTPHY;
VYposens 3

YMmers:

VYpoBens |  |-npuHUMATE penIeHus B MPOpEeCCHOHANBHOH chepe;

YI)OBCHL 2 -UCIIOJIb30BAaTh TCOPETUICCKUE OCHOBbBI U HOPMAaTHUBHYIO 6a3y CTPOUTECIILCTBA, CTpOPITeHLHOP'I HUHAYCTPUHU U
KUITNITHOKOMMYHAJIBHOI'O XO03sIHCTBA.

VYposens 3
Buagers:
VYpoBeHs | |- MeTO#aMM IPUHATUS PEIICHUH B IpodecCHOHANBHOI cdepe;
YpoBeHb 2 |-IpUHIUNAMH HCHOIb30BaHUsI HOPMAaTUBHOM 0a3bl CTPOUTENBCTBA U CTPOUTENILHON HHAYCTPUU
VYposens 3

B pe3yabTaTe 0CBOCHUSI TUCHUITIIMHbI Oﬁy‘lalOIﬂﬂﬁCﬂ JOJI2KEH

3.1|3naTb:

3.1.1{OcHOBHBIE TUNOTE3BI U NPUHIMITBI MEXaHUKH MaTEPHAJIOB: JIOMYIIEHHS CIUIOIIHOCTH, OJHOPOIHOCTH, H30TPOITHOCTH
MaTepHala, uIeallbHOM YIPYroCTH, a TAKXKe THIIOTE3y IJIOCKUX ceueHHH (runoresy bepHymm).

3.1.2[TTonsTHs HAaNpsHKEHHO-1e()OPMHUPOBAHHOTO COCTOSIHUS: CYIIIHOCTh HOPMAJIbHBIX U KacaTeNbHBIX HANPSKEHUH, TIMHEWHBIX U

YIJIOBBIX IedopManuii, a Takxke 3aKoH [ 'yka B pa3inuaHbIX popMax.

3.13 reOMeTpI/I‘IeCKI/Ie XapPAKTECPUCTUKU CEUCHUH: (1)H3H‘{€CKPII>‘I CMBICJI U METOAbI BEIYHUCIICHUA CTATHYCCKUX MOMEHTOB, OCEBEIX,

TIOJISIPHBIX U HCHTpO6e)KHI)IX MOMECHTOB MHCPILHH, a TAKKEC IMOJIOKCHUEC TJIABHBIX HEHTPAJIbHBIX OCEeH.

3.1.4|OcHoBHbIe BUIBI AeOopMalInii CTEPIKHEH: TEOPETHYECKUE OCHOBBI IICHTPAIBHOTO PACTSHKCHUS U CKATHS, KPYyUCHHS, TPSMOTO

YHUCTOI'0 U MOIEPEIHOTO n3ruoa.

3.1.5|CnoxHoe conpoTHBIEHHE ¥ TEOPUH IPOYHOCTH: OCOOEHHOCTH KOCOT0 U3rnda, BHELIGHTPEHHOTO PaCTsKEHUS -COKATHS,
COBMECTHOTO ACHCTBHS U3TM0a U KPyUYEeHHs], a TaKKe KPUTEPHH NPEAETbHBIX COCTOSHUH (TEOPHH IIPOYHOCTH).




3.1.6| YcToHUMBOCT U TUHAMHKY: OCHOBBI YCTOHUMBOCTH C)KAThIX CTEp)KHEH (IOHATHE KPUTHIECKON CHIIBI, THOKOCTH, popMyIry

Sﬁnepa) U DJICMEHTHI pacucTa KOHCprKHI/Iﬁ Ha JMHAMHUYCCKOC I[efICTBPIe Harpy3sokK.

3.2|YmeTh:

3.2.1|Ctpouts 3mrops! BHYTPEHHNX CHIIOBBIX (DAaKTOPOB: aHATUTHYESCKH U TPAMIECKH ONPERCIITE MPoosibHbIe CHITEL ($NS),

nonepeunbie bl ($Q$), n3rubaromume Momentsl ($M$) u kpyTsmue MmomenTs (SM_kS$) st craTudecku onpeIeTuMbIX
CTEPKHEBBIX CUCTEM (0aloK, paM, INIOCKUX (epm).

3.2.2 | BEIIOAHATE pacyeThl Ha MPOYHOCTD U )KECTKOCTH: MPOBOJUTH TPOBEPOYHBIE U MMPOEKTHBIE PACUETHI JIEMEHTOB KOHCTPYKIUN

IIpHU OCHOBHBIX BUAAaX ,Z[e(l)opMaHI/Iﬁ C YUETOM JOIyCTUMBIX HaprI)I(eHPIﬁ.

323 HpOI/ISBOI[I/ITI) FeOMeTpI/I‘IeCKI/Iﬁ pacuer CCUCHUH: HaXOJUTh I'NTaBHBIC MOMEHTBI HHECPIUHU U1 CTAaHAAPTHBIX IPOKATHBIX

HpO(bHHEﬁ 1 CJIOKHBIX COCTAaBHBIX Ce‘IeHI/IP‘I, CBapCHHBIX WJIN COCIMHCHHBIX U3 HECKOJIBKUX 2JICMCHTOB.

3.2.4|OmpenensTs NepeMeIeHus B YIPYTHX CUCTEeMaX: BBIYUCIATE IPOTUOBI M YTIIBI TOBOPOTA 0aJloK M PaM € HCIIOJIb30BAaHHEM

SHEPreTUICCKNUX METOA0B U IIpaBUjia BepemarI/IHa.

3.2.5|PaccunThiBaTh CTaTHYECKU HEONMPEACIUMBIC CUCTEMBIL: IPUMCHATH KJIACCUYCCKUE METO/AbI (HaanMep, MCTO[ CI/IJ'I) JJIsL

PACKpBITHS CTaTHYECKOH HEOMIPEAETUMOCTH NMPOCTEHIIINX paM U GaJIoK.

3.2.6|OnenuBath HanpsKCHHOE COCTOAHME B TOUKAX: BBIYUCIIATH INIABHBIC HANIPSYKCHUA Ha IUIOMIAAKaX U HOILGI/IpaTL OKBHUBAJICHTHBIC

HampsHKEHUS 110 DOHEPTETUICCKUM TCOPUAM IIPOYHOCTH.

3.3|Baagern:

3.3.1|Metonamu ueanu3alyy U MOCTPOCHHS PACUCTHBIX CXEM: CIIOCOOHOCTBIO IEPEBOIUTE PEaIbHbIE CTPOUTEIILHBIC JIEMEHTHI

(KOJIOHHBI, OaJTKH, IEPEKPHITHS) B pACUETHBIE CTEPIKHEBBIC MOJICNH C OTPEIeICHHEM I'PAaHUYHBIX YCIOBHH U OMOPHBIX
3aKpeIUIeHNH.

3.3.2|imxeHepHBIM alapaToM OIEHKH HecyIeil CHoCOOHOCTeH: HaBBIKaMU aHAJM3a HaJIeXHOCTH CTPOUTENBHBIX KOHCTPYKIHUH ¢

TOYKHU 3pCHUA NMPCAOTBPAILLICHUSA Pa3pyLICHUS NIW HEAOIYCTUMBIX ﬂe(l)opMaLIHﬁ.

3.3.3|IIpodeccronanbHOI TEPMUHONIOTUEN: HaBBIKAMU KOPPEKTHOT'O UCTIOIb30BAHUS TEXHUYECKOTO SA3bIKa COIPOTHBICHUS

MaTepHajoB IPU MEXIUCIUIUINHAPHOM MPOEKTUPOBAHUH.

3.3.4|HopMaTHBHBIM TIOJXOA0M: TOHUMAaHUEM TEOPETUIECKHUX MPEAIOCHUIOK W OTPAaHHYEHHH, KOTOPBIE 3aJI0’KEHBI B ICHCTBYIOIINE

cTpoutensHble HopMmbl U npasuna (CIT/ CHull) npu pacueTe Hecymux KOHCTPYKIMI 3JaHU U COOPYKEHHUH.

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLY JIS)

Koxa

3AHATHUSA

HaunmenoBaHue pa3iesioB U TeM /
BWI 3aHATHS/

Cemectp /
Kvpc

Yacos

Komneren-
007018

Jlurepartypa

Hute
PAKT.

IIp.
IOAT.

Ilpumeuyanne

Paznen 1. llenTpanbsHoe
pacTs:KeHHe U CKATHE
CTepsKHei.

1.1

Henu n 3anaun kypca
COIPOTUBIICHUS] MaTEPUAJIOB.
Knaccuduxanus ten, cui.

Mertoa ceueHHs U OCHOBHBIE BHIbI
Harpy KeHusl.

Hanpsoxenue. [lepemenienue u
nedopmaryu.

/JTex/

OIIK-3

JI1.1J12.1J13.1

1.2

Pacuer crymenuaroro Gpyca.
Onpenenenue nepememenud  /IIp/

OIIK-3

JI1.1J12.1J13.1

1.3

JuarpaMMBbI pacTsHKEHHS 1
cxatust. OCHOBHBIC MEXaHHUYCCKHE
XapaKTEePUCTHKH MaTepraa.
Jlonyckaemble HaNpsKEHUsI.
Koadduuuenr 3anaca. Tpu Tuna
pacdeTa 1o JOIMyCKaeMbIM
HAIPSHKESHHSIM TIPH PACTSHKEHHUH -
coxatun. /Jlex/

OIIK-3

JI1.1J12.1J13.1




1.4

CraTtuyecky onpesesMMble U
HEONpPEJEIUMBIE CUCTEMBI.
Huarpamma [Ipantns. Pacuer o
IpesieNIbHBIM Harpy3kaMm. Yuer
TeMIlepaTypHbIX JehopManuii u
HanpspkeHni. HerouHocTs
U3TOTOBIICHUS CTEPHKHEH.
MoHTaKHBIE HANPSKEHUS B
CTaTHYECKU HEONPEAETHMBIX
cucTeMax. Yd4eT COOCTBEHHOTO
Beca. bpyc paBHoro
conporusienus. Pabora u
HOTEHIMAJIbHAsL SHEPTUS
Jedopmalyu npy pacTsHKEHUU-
COKaTHU.

/JTex/

OIIK-3

JI1.1J12.1J13.1

1.5

CraTuuecky HEeOoIpeAeIuMbIe
CHCTEMBI TIPH PACTKCHHU-
coxarun. /TIp/

OIIK-3

JI1.1J12.1J13.1

Amnanus KelcoB

1.6

Pacuer 1o npeaensHbIM
Harpy3kam. YueT TeMIepaTypHBbIX
nedopmanyit 1 HarpsHKEHUH.
HerouHocTh H3roTOBIEHUSA
crepkHell. MOHTa)XHBIE
HAaIPsHKEHHS B CTATUYECKU
HeonpeaeauMbIx cuctemax. /Ilp/

OIIK-3

JI1.1J12.1J13.1

1.7

IlenTpansHOE pacTsHKeHHE U
CYKaTUe CTEp)KHEN
/Cp/

20

OIIK-3

JI1.1J12.1J13.1

Paznen 2. UnucThlii CABUT.
Kpyuenne. 'eomeTpuueckne
XapaKTePUCTHKH MIOCKUX
ceveHMuii.

2.1

Uucrtsiit casur. Hanpsbxenus,
nedopmaruu, 3akoH I'yka npu
4ucToM cBure. CBsA3b MEXIY
MOJIyJIeM YIPYTOCTH H MOIYJIeM
casura. Hampsokenus Ha
HAKJIOHHBIX IUIOIAKaX MPH
quctoM casure. [loTeHunagbHas
SHEPrUs IPH YUCTOM ciBure. /JIex/

OIIK-3

JI1.1J12.1J13.1

2.2

T'eomeTrpruueckue xapakTepUCTHKI
IUIOCKKMX ceueHui. [lnomanm u nx
CTaTUYCCKUE MOMCHTBI.
Onpezenenue LeHTpa TAKECTH
cedeHHs. MOMEHTBI MHEPLIUU
ceueHuii. OCHOBHBIC CBOWCTBA
MOMEHTOB MHEpIUH. Berancnenre
MOMEHTOB MHEPITUH CIIOKHBIX
¢uryp /Jlex/

OIIK-3

JI1.1J12.1J13.1




2.3

I'eomeTpuyeckue XapaKTepPUCTUKA
IIockux ceyenui. Ilmomanu u ux
CTaTHYECKHE MOMEHTEI.
Onpenenenue HEeHTpa TSHKECTH
cedeHnss. MOMEHTBI HHEPLIUU
ceucHuii. OCHOBHBIE CBOMCTBA
MOMEHTOB HHepUuH. Beruncnenue
MOMEHTOB HHEPIIUH CIJIOKHBIX
¢uryp. [IpeodpazoBanue
MOMEHTOB HHEPLIUH MIPU
napajieJIbHOM IepeHoce ocei
koopauHar. [Ipeobpa3oBaHue
MOMEHTOB HHEPLUH [IPU OBOPOTE
ocell koopauHat. I 1aBHBIE OCH U
TJIaBHBIC MOMEHTBI HHEPIIHH.
[onsiTue o paanyce WHEPLIUU.
Mp/

OIIK-3

JI1.1J12.1J13.1

24

Uwucrernit casur. Kpyuenue.
T'eomeTprueckne XapakTepPUCTHKH
ockux ceyenuit. /Cp/

20

OIIK-3

JI1.1J12.1J13.1

Paznen 3. IIpsimMoii monepevHbIit
u3ruo.

3.1

TTonsarue 06 u3rude. [lonepeunsie
CHJIBI U U3TrHOA0INe MOMEHTHI.
JuddepenyanbHble 3aBUCUMOCTH
MEX/Ty HTHTEHCHBHOCTBIO
pacmupeneneHHON HaTpy3KH (q),
noriepedHoit cuinoit (Q ) u
M3ru0aroIMM MOMEHTOM
(M).HopmanbHble HaIpsHKEHUS
IPU YUCTOM U3rude U MonepeuHoM
usrude. Tpu THna pacuera Ha
MPOYHOCTH ITPU H3THOE 110
HOPMaJIbHBIM HampspKeHusM. /JIex/

OIIK-3

JI1.1J12.1J13.1

3.2

ITocTpoeHue 3miop nonepeyHbIx
CHII U 1/13r1/163}0u11/1x MOMEHTOB. /
TIp/

OIIK-3

JI1.1J12.1J13.1

33

KacatenpHble HanpsKeHUs IpU
norepeyHoM usrude. opmyna
XKypasckoro. [Tposepka
HOPOYHOCTH GAIIOK 110 KacaTeIbHBIM
HanpspkeHusIM. /JIex/

OIIK-3

JI1.1J12.1J13.1

34

KacarenbHble HanpskeHUs Ipu
norepeyHoM usrude. Gopmyina
XKypasckoro. /IIp/

OIIK-3

JI1.1J12.1J13.1

35

Merto/ HaYaTBHBIX TAPAMETPOB.
Onpenenenre HauyaIbHBIX
napaMmerpoB. Pacuer Ha xeCcTKOCTb
npu u3rude.

/JTex/

OIIK-3

JI1.1J12.1J13.1

3.6

Meron HauanbHBIX TAPaMETPOB.
Onpenenenre HauyaIbHBIX
napaMmerpoB. Pacuer Ha xeCcTKOCTb
npu u3rude.

Mp/

OIIK-3

JI1.1J12.1J13.1

3.7

IIpsamoii monepeunsii u3rud /Cp/

25,9

OIIK-3

JI1.1J12.1J13.1

3.8

Koncynpramuu neper 3aderom /
KpTO/

0,1

OIIK-3

JI1.1J12.1J13.1




Pa3nen 4. Jneprernueckne
MeTO/bI OIpe/eIeH s
nepemMeneHuii

4.1

IMoTennmansHas sHeprus Opyca B
0011IeM clty4yae Harpy>KeHHsL.
TeopeMbl B3aUMHOCTH paboT U
nepememeHnii. Teopema
Kactunmnano

/J1ex/

OIIK-3

JI1.1J12.1J13.1

4.2

IMoTeHmansHas 3Heprusi 6pyca B
00I1IeM clty4yae Harpy>KeHHsL.
TeopeMbl B3aUMHOCTH paboT U
nepemeniennii. Teopema
Kacrunuano /TIp/

OIIK-3

JI1.1J12.1J13.1

43

DHepreTU4ecKre METOIbI
ompeneneHus nepemenienuit /Cp/

15

OIIK-3

JI1.1J12.1J13.1

Paznen 5. Ctatnueckn
HeonpeaeTuMble CHCTEMBI IPH
u3ruoe.

5.1

CraTryecKy HeOnpeaeTUMbIC
cuctemsl npu uzrude. Cesizy,
HaKJIabIBACMbIC HA CUCTEMY,
CTEIEHb CTATUYECKOM
HEONpeAeTMMOCTH. MeTOJ1 CHIL.
Br160p ocHOBHOIT U
9KBHUBAJICHTHOU CHCTEM.

/JIex/

OIIK-3

JI1.1J12.1J13.1

52

CrarrdecKku HeonpeaeTuMbIe
cuctemsl npu uzrude. Cesizy,
HaKJIa/IbIBaeMbIe Ha CHCTEMY,
CTEIICHb CTAaTHYECKOM
Heonpeaeaumoctu. /Tp/

OIIK-3

JI1.1J12.1J13.1

53

Omnpenernenue TepeMenieHA B
CTaTHYECKH HEOTPEMETHMBIX
cucremax. /Jlex/

OIIK-3

JI1.1J12.1J13.1

54

OrmpesieneHue mepeMenicHuii B
CTATUYECKH HEOMPEICIMMBIX
cucremax. /IIp/

OIIK-3

JI1.1J12.1J13.1

5.5

Crarn4ecKky HEONpeIeITUMbIe
cucrembl nipu usrube /Cp/

OIIK-3

JI1.1J12.1J13.1

Pa3nen 6. Hanpsizkennoe
cOCTOsIHME B TOUKe. Oomumii
cay4aii te¢opmanun opyca.

6.1

Buzpl Hanps)KeHHOTO COCTOSIHUSL.
I'naBHBIE MIOAAKY, TTIABHBIE
HaINpsHKEHUs], TJIaBHbIE OCH.
HanpsikeHus Ha HaKJIOHHBIX
IUIOIA/IKaX MIPU JINHEHHOM
HAaIpsHKEHHOM COCTOSIHUM

/JTex/

OIIK-3

JI1.1J12.1J13.1

6.2

Buas! HanpsHKEHHOTO COCTOSIHUS.
I'naBHbIE IUIOIIAAKY, TJIABHBIC
HAaIpsDKEHUs], TJIaBHbIE OCH.
HanpspkeHust Ha HaKJIOHHBIX
TUIOIIA/IKAX MIPU JINHEHHOM
HamnpsbkeHHOM coctostHun /T1p/

OIIK-3

JI1.1J12.1J13.1




6.3

O0BbeMHOE HANPSHKEHHOE
coctostare. OOOOMIEHHBIH 3aKOH
I'yka. O6bemHas gedopmarus.

VY nenpHast MOTEHIUATBHAS YHEPTHS
nehopManyu u €€ COCTaBIIIONIUE:
yIeNbHAs SHEPTHUsI U3MEHEHUS
o0beMa U yielibHas SHSPTHsI
HU3MEHEHUS (OPMBI.

/JTex/

OIIK-3

JI1.1J12.1J13.1

6.4

I'umoTessr mpoYHOCTH U
SKBUBAJICHTHBIC HANIPSKEHUSL.
Teopus Mopa u e€ npuMeHeHne
/JIex/

OIIK-3

JI1.1J12.1J13.1

6.5

Teopuu npounoctu. Kpyru Mopa /
Ip/

OIIK-3

JI1.1J12.1J13.1

Pa6Gora B
KOMaH/Ie

6.6

O0BbeMHOE HANPSHKEHHOE
cocrosaue. OO00O0IIEeHHBIH 3aKOH
I'yka. /TIp/

OIIK-3

JI1.1J12.1J13.1

6.7

HanpspKkeHHOE COCTOSIHIE B TOUKE.
OO6muwmii ciyuait nedopmaryu
opyca. /Cp/

OIIK-3

JI1.1J12.1J13.1

Pazpen 7. Cioxnoe
HANPSLKEHHOE COCTOSIHUE

7.1

Kocoii u3ru6. HopmanbHele
HAaIpsDKEHUsI IPU KOCOM u3ruoe.
Hanpsoxenus npu
BHELICHTPAIBbHOM PACTSKEHUU-
cxaTHd. Sapo cedeHus.

/JTex/

OIIK-3

JI1.1J12.1J13.1

72

Kocoii n3ru6. HopmanbsHsie
HATPSHKCHHUS IPH KOCOM H3THOE. /
Ip/

OIIK-3

JI1.1J12.1J13.1

7.3

CroxxHOe HAnpsDKEHHOE
cocrostaue /Cp/

OIIK-3

JI1.1J12.1J13.1

7.4

Koncynbranuu nepes 3a4eTom /
KpTO/

OIIK-3

JI1.1J12.1J13.1

Pazgen 8. JlaGopaTopHblii
NPaAKTHKYM

8.1

PacTspreHre MITHHIPUIECKOTO
obpasua. [TocTpoeHue quarpaMMsl
HarnpspkeHus - nedopmannu /J1ad/

OIIK-3

JI1.1J12.1J13.1

8.2

Cxarue obpasia u3 Xpymnkoro
Marepuaia /J1ad/

OIIK-3

JI1.1J12.1J13.1

8.3

YucTelii n3rud /J1a6/

OIIK-3

JI1.1J12.1J13.1

8.4

Omnpenenenue MOLyst
ynpyroctu /Jla6/

OIIK-3

JI1.1J12.1J13.1

8.5

Onpenenenne moayis [lyaccona /
Ja6/

OIIK-3

JI1.1J12.1J13.1

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KonTpoJibHbIe BONPOCHI H 3aJaHHUA

HpI/I TEKYIIEM KOHTPOJIC UCTTOJIB3YHOTCA U3YUCHHBIC TCMBbI. Tlocne KaXX10ro Bornpoca rnmpuBEACHbI OITIOPHBIC 3JICMEHTHI OTBETA JIA

npenoaaBaTeis. Ha HpOMe)I(yTO‘IHOﬁ aTTeCTallur OOITYCKACTCA NMPUBJICYEHUEC PAHCC N3YUCHHBIX METOI0B, H€06XOZ[I/IMI>IX PIRIS: ¢

000CHOBaHUS PELICHHUSI.
B1. [Touemy pacuérHast cxema JOJIKHA COAEPIKATh OTPAHUYCHUS TPUMEHUMOCTH?

Onopsslii oTBeT. Hy’kKHO Ha3BaTh uaeanu3alyo reOMETpUU, MaTepHraa, Harpy30K U CBsI3el U yKa3aTb yCJIOBHUS, IPU KOTOPBIX

0TOpOILIEHHBIC YPPEKTHI CTAHOBATCS CYIIECTBEHHBIMH.

B2. Kak npoBepuTh 310py BHYTPEHHETO CHUIIOBOTO (hakTopa?
OmnopHblii oTBeT. [IpoBepHUTh paBHOBECHE OTCCUEHHON YacTH, 3HAUYCHHS HA KOHIIAX, CKAYKH M Pa3MEPHOCTH; MPABHIJIO 3HAKOB JOJKHO
OBITH €MHBIM.




B3. Korna nonycruma dopmyna yuimaenust NL/(EA)?

OmnopHsii oTBeT. J{J1s1 MpU3MaTHIECKOTO ydacTKa Mpy NocTostHHBIX N 1 E,; IeHTpanbHOM Harpy»XeHUH U JINHEHHO-yIPyTrOM MOBEACHNH; B
o0rieM ciyvae ucnoinb3yrot uarerpan N/(EA).

B4. ITouemMy paBHOBeCHsI HEAOCTATOUHO [UL CTEPKHS MEXKTYy KECTKUMH OIopaMu?

OnopHslii oTBeT. Peakuuii 6osblie yKcia He3aBUCUMBIX YpaBHEHUN paBHOBECHS; Hy>KHbI COBMECTHOCTb AedhopManuil u pusnueckue
COOTHOILIEHHUS ¢ Y4ETOM TEMIEPATYPhl WM MOHTAXHOIO HATsTa.

BS5. Yem paznuuarorcs xKECTKOCTb U MPOYHOCTh MaTepuana?

OnopHslii oTBeT. MOyIb YIIPYrocTu 3a1aéT HAKJIOH YNPYTOro y4acTKa JuarpaMMmbl, a Mpesien TeKy4ecTH iIM IPOYHOCTH —
COOTBETCTBYIOLIYIO IPaHUIly HAIPSXKEHUI; OIHO HE CIeqyeT U3 Jpyroro.

B6. [Touemy maner mpoBepsIOT U Ha Cpe3, H Ha CMSTHE?

OnopHblii 0TBET. DTO pa3Hble MEXAHU3MbI IOBPEXIACHHS C PA3HBIMU PACUETHBIMHY IIOMIAASAMHE; ONIPEAEIACT MEHbIIAs JOIIyCTUMAs
Harpyska.

B7. 3aueM HaXOUTh ITIABHBIE LIEHTPAIbHBIE OCU CEUCHUS?

OnopHslii oTBeT. Ha 3THX 0csAX LIEHTPOOEKHBIII MOMEHT HHEPLIUY PABEH HYJIIO, UTO [I03BOJISIET HE3aBUCUMO YUUTHIBATh ABa
M3TUOAIOIINX MOMEHTA.

B8. MosHO 111 mpuMeHSITh HOpMyIly KpyueHHs KPYTJIOro Bajia K HiBeuiepy?

Onopselii oTBeT. HeT: runoresa oTCyTCTBHSA eIUIaHALIMY U paclpeieIeHue HaPsKEHUI KPYTJIOro ceueHHs HeMPUMEHUMBI K
OTKPBITOMY IPODUIIIO.

B9. Kakue BeIMIUHBI COXPAHAIOTCS IPH OBOPOTE OCEH MIOCKOTO HAIPSKEHHOTO COCTOSHUA?

OnopHslii oTBeT. CyMMa HOPMaJIbHBIX HAIPsDKEHUH U OIpeIeNIuTellb INIOCKOro TEeH30Pa; TIaBHbIe HAIIPSHKEHUS He 3aBUCAT OT BbIOOpa
ocell.

B10. ITouemy Mmzec u Tpecka He pearnpyroT Ha YACTOE THIPOCTATHIECKOE HAPsDKeHHE?

Onopsslii oTBeT. O6a KpUTepUs Hayajaa TeKy4eCTH IJIACTUYHOIO MeTaljla ONPEeIAI0TCS JeBUaTOPOM HaNpsUKEHUH; THAPOCTaTHYECKas
4acTh He cO34aéT HOPMOM3MEHEHHSI.

B11. I'ie BO3MOXEH 3KCTpEeMyM U3ruOaroero MoMeHTa?

OnopHblii 0TBeT. BHYTpU I1afkoro y4acTka TaMm, Ije HoIepedHas CUIa paBHa HyJIIO; OTJIEIbHO IPOBEPSIOT IPaHUIIbl yUACTKOB ¥ TOUKH
CKauKOB.

B12. ITouemy yBenu4yeHUE BBICOTHI IPAMOYTONbHOM 0anku 3¢ heKTUBHO npu u3rude?

OnopHslii 0TBET. MOMEHT COMPOTHUBIICHUS OTHOCUTENILHO OCH, NApajlieIbHON MIMpUHE, paBeH bh/6; npu GUKCHPOBAaHHON IIMPHHE
pacTéT KBapaTHUYHO TI0 BBICOTE.

B13. I'me MmakcumanbHBI KacaTebHBIE HAIPSDHKEHHSI B IPSIMOYTOIHBHOM CEUSHUH ?

Onopssrii otBeT. Ha HeitrpanbHO# ocu; MakcuMyMm paBeH 1,5Q/A B pamkax ¢opmyiisl XKypasckoro.

B14. Kakue rpaHiyHble YCJIOBUS 3aJal0T JUIs KOHCOIU?

OnopHslii 0TBeT. B 3aenke HyneBble IPOrud U yroi HOBOPOTA; HA CBOOOJHOM KOHIIE MOMEHT U IIONepEeYHasi Cujla COOTBETCTBYIOT
HPUIOKEHHBIM KOHIIEBBIM BO3AEHCTBUSIM.

B15. Kaxk HaiiTu nepemelieHye B HaIpaBlIeHUU OTCYTCTBYIOLIEH cuiibl 10 KacTunbsHo?

OmnopHsIii 0TBEeT. BBECTH BCIIOMOTaTENbHYIO CHITY, TPOaH(GepeHIMPOBATH SHEPTHUIO MO HEH U 3aTeM MPUPABHATH BCIIOMOTATEIbHYIO
CUITY HYJIIO.

B16. Uem oTnmmuaercst eIMHUYHBIN MOMEHT OT €IMHUYHOM CHJIBI IPH pacu€Te mepeMenieHmii?

OmnopHblii 0TBeT. EANHNYHBIN MOMEHT onpeiessieT CONpsHKEHHBIN YroJl T0BOPOTa, AMHUYHAS CUJIa — JIMHEIHOE epeMelieHue B
BBIOPaHHOM HalpaBIeHHH.

B17. Kak npoBepHTh peleHne MeToa0M CHil?

OnopHslii oTBeT. [IpoBepUTh paBHOBECHE UTOTOBOM CHCTEMBI U BBIIIOJIHEHUE COBMECTHOCTH B YAAIEHHBIX CBSI35X; TPY30BbIE U
€IMHUYHBIE COCTOSIHUS JOJKHBI OTHOCUTBCS K OJTHOH OCHOBHOM CHCTEME.

B18. Beerna sn HeliTpanbHas IMHUS TIPU KOCOM M3THOE NEPIEHIUKYIIApHA cuiie?

Onopsslii otBeT. Het; e€ nmonoxeHne 3aBUCUT OT OTHOIICHHUS TJIaBHBIX MOMEHTOB MHEPIIMU M KOMIIOHEHT M3TM0Al0IIero MOMEHTA.
B19. Yto o3HauaeT nomnaganue CKMMAOIIEH CUIIbI B AP0 C€UEHUs?

OmnopHblii 0TBET. B pamkax IMHEHHOTO pacnpeiesieHus HapsDKEHUH BCE CeUeHUe CHKaTo WIN UMEET HyJIeBOE HANPSDKEHHUE Ha IPaHUIIE;
PacTSDKEHHUS HET.

B20. ITouemy npu u3rude ¢ KpyueHUEM HENb3sl IPOCTO CI0KHUTh MAaKCUMAITbHBIC HATIPSHKCHUS?

OmnopHbIii oTBeT. HopManbHbIe U KacaTellbHbIe KOMIIOHEHTBI Pa3IMYHbL; HX 00BEAWHSIIOT B OTHOM TOYKE 10 BEIOPAHHOMY KPUTEPHUIO
TIPOYHOCTH.

B21. Korna ¢popmyna Ditnepa 3aBblaeT JOMyCTUMYIO Harpy3Ky?

Onopsslii otBeT. Korna kpurnieckoe HanpsiKeHHE BBIXOUT 32 MpeJiel] IPONOpIHOHATIBHOCTH WIIM MOJIENb UAC€AIBHOTO IPSMOTO
CTEPIKHS HE OTPa’kaeT HECOBEPILECHCTBA M AKCLICHTPUCHTET.

B22. Uto nocTossHHO B10JIb OIHO3aMKHYTOT'O TOHKOCTEHHOTO KOHTYPA MIPHU KPyUEeHUH?

OnopHslii otBeT. Kacarensuslid moTok q=T/(2A_m); HanpspkeHue q/t MEHseTCsl IPH N3MEHEHNH TOJIIIUHBI CTCHKH.

B23. Ilouemy He#TpanbHast OCh KPUBOro Opyca He IPOXOIUT Yepe3 LEHTP TKECTH?

OmnopHbIii oTBeT. VcxoqHas KpUBHU3HA IPUBOAUT K HEJIMHEHHOMY T10 PaJHyCy paclpeeIeHHIo IPOI0IbHOM e opMaly 1
TUNEepOOIMYECKOMY PACIIPEETICHNIO HAMIPSKEHUH.

B24. [Toka3bIBaeT 1 CXOAUMOCTD CETKH MPABHIBHOCTD HUIHIESCKON MOIeIn?

OmnopHslii oTBeT. HeT: oHa mpoBepsieT YNCIeHHOE PeLIeHHe IPUHATON MOAENH; U1 BAIUAAIMN HY>KHBI HE3aBUCHMBbIE
9KCIIEPUMEHTAJIbHBIC JAaHHBIE U OIIEHKA MOTPELIHOCTEH.

5.2. Tembl KypcoBbIX paGoT (IPOEKTOB)

KypcoBsix paboT He IpesyCMOTPEHO

5.3. ®oH OLEHOYHBIX CPEICTB

(DOH)I OLICHOYHBIX CPCACTB




Iopsinok MCHONB30BaHMS M OXBAT COACPIKAHUS

Bompocst B1-B24, npaktuueckue [1P1-11P24 u camocrositensasie CP1-CP24 coOTBETCTBYIOT JEKIHSIM C TEMH K€ HOMEPAMH.
Pacuérnblit 6aHk conmepxut 12 3amanuii; TecTOBbIM 0aHKk — 12 3ananuii. UncieHHbIe JaHHBIC ABJISIOTCS YYCOHBIMH U HE 3aMCHSIIOT
XapaKTepUCTUKN KOHKPETHOW MapKu MaTepualia Ui HOPMaTHUBHBIE JIOMTyCKaeMble 3HAYCHHUSI.

CemectpBonpocsl Pacuérnsle 3ananns Texymmue cpencrsa
3 B1-B12 K1-K6 T1-T6; PT'P1-PI'P2; ITIP1-1IP12
4 B13-B24 K7-K12 T7-T12; PI'P3—-PI'P4; ITP13-11P24; JIP1-JIP9

KonTponbHble Bonpocs! U 3a1aHus A1 TEKYLEro KOHTPOJI U MPOMEXKYTOUHON aTTecTalliu

IIpu TexymieM KOHTpoJIE UCIIOIb3YIOTCS U3yueHHbIe TeMbl. [locie Kax1oro Bonpoca NpUBeeHbI OTIOPHBIE JIEMEHTHI OTBETA IS
npenogasarens. Ha mpoMesKyTOUHOH aTTeCcTaliy I0IyCKaeTCs MpUBJIeYeHNE paHee N3YYEHHBIX METOI0B, HEOOXOAUMBIX JUIs
000CHOBaHUSI PEILICHHUSI.

B1. ITouemy pacuéTHas cxeMa JOJDKHA COJEPKaTh OIPAHUUYECHUS IPUMEHUMOCTH?

OnopHslii oTBeT. HyKHO Ha3BaTh UAcalIU3alUI0 FeOMETPUU, MaTepuaa, Harpy30K U CBA3€H U yKa3aTh yCIOBUS, IIPU KOTOPBIX
oTOpoIIeHHbIE 3G (EKTH CTAHOBSTCS CYIIECTBEHHBIMHU.

B2. Kak npoBepuTh 31I0py BHYTPEHHETO CHUIIOBOTO (hakTopa?

Onopsslii otBeT. [IpoBepuTh paBHOBECHE OTCEUEHHOMN YacTH, 3HAYSHUS Ha KOHIIAX, CKAUYKU M Pa3MEPHOCTH; IPaBHIIO 3HAKOB JJOJKHO
OBITH €MHBIM.

B3. Korna nonycruma dopmyna yummHenuss NL/(EA)?

OnopHblii oTBeT. [J1s1 MPU3MAaTHUECKOT0 y4acTKa Ipy NOCTOSIHHBIX N U E, leHTpaNbHOM Harpy>KeHUH U JIMHEHHO-YIPYroM HOBEICHUY; B
o0mieM ciyyae ucnoinb3yrot uarerpain N/(EA).

B4. ITouemMy paBHOBeCHsI HEIOCTATOUHO UL CTEPIKHS MEXKy KECTKUMH OIOpaMu?

OnopHslii oTBeT. Peaknuii 6osiblne yrcia He3aBUCUMBIX YpaBHEHUH paBHOBECHS; HY>KHBI COBMECTHOCTb AedopManuil u pusuueckue
COOTHOILEHHS C y4ETOM TeMIepaTypbl WIM MOHTQXHOTO HaTsra.

B5. Yem paznuaarorcs KECTKOCTH ¥ MPOYHOCTH MaTepuana?

OnopHslii oTBeT. MOyIb YIIpyrocTu 3a1aéT HAKJIOH YIIPYTOro y4acTKa JUarpaMMBbl, a Mpesies TeKy4ecTH HiIH IPOYHOCTH —
COOTBETCTBYIOIYIO IPAaHUILY HAIPSDKEHUIL; OTHO HE CIeAyeT U3 APYroro.

B6. [Touemy najen IpoBEepsIIOT U Ha CPe3, U HA cMsITUE?

OnopHbIii 0TBET. DTO pa3Hble MEXaHU3MbI HOBPEXK/CHUS C Pa3HBIMHU PACUETHBIMY IUIOLIASIMY; ONIpeesseT MEHbIAs JOIlyCTUMas
Harpyska.

B7. 3auem HaxoauTH I1aBHBIE IEHTPAIFHBIC OCH CEYCHUS?

OmopHeIii oTBeT. Ha 9THX 0csX MEeHTpOOSKHBII MOMEHT HHEPLIUH PaBeH HYIIIO, YTO MO3BOJISIET HE3aBHCUMO YYUTHIBATh JIBA
U3ru0arouXx MOMEHTA.

BS8. MoxHO 111 TpHMEHATH HOpMYITy KpyUeHHUs KPYTJIOTOo Baja K IBeIuepy?

OnopHblii oTBeT. Het: rumotesa oTCyTCTBUS JEIUIaHALMY U PaclIpeeIeHIe HaPsHKEHUH KPYITIOro CeUeHUST HEMPUMEHUMBI K
OTKPBITOMY IPOdUIIIO.

B9. Kakue BeIMIMHBI COXPAHAIOTCS IPH HOBOPOTE OCEH MIOCKOTO HAIPSKEHHOTO COCTOSHUA?

OmnopHelii otBeT. CyMMa HOPMaITbHBIX HAIPSDKEHUH U ONPENeNNTeNb INIOCKOTO TEH30Pa; TIIaBHbIe HAIIPSHKEHHS He 3aBHCSAT OT BEIOOpa
OCEH.

B10. ITouemy Musec u Tpecka He pearnpyroT Ha YUCTOE I'MIPOCTaTHYECKOE HAPsKEHUE?

Onopsslii oTBeT. O6a KpUTEpUs Havyajga TeKy4eCTH IJIACTUYHOIO MeTaljla ONPeeIIIOTCS IeBUaTOPOM HaNpsKEHUH; THAPOCTaTHYEeCKas
4acTh He CO3AaT (HOPMOU3MEHEHHSI.

B11. I'te BO3MOEH 3KCTPEMyM H3rHOAIOIIero MOMeHTa?

OmnopHblii 0TBeT. BHYTpH I1afkoro y4acTka Tam, Ije HoIepedHas CHiIa paBHa HyJIO; OTIEIbHO IPOBEPSIOT IPaHUIIbl yUACTKOB ¥ TOUYKH
CKauKOB.

B12. [Nouemy yBenu4yeHUE BBICOTHI MPIMOYTONBHOM Oaiku 3 HeKTHBHO npH M3rude?

OmnopHbIiA 0TBET. MOMEHT COIIPOTUBIICHUS] OTHOCHTEIIFHO OCH, ApAJUISNIbHON IUpHHE, paBeH bh?/6; nmpu GpukcHupoBaHHON MHpHHE
pacTéT KBaJpaTHUYHO TI0 BBICOTE.

B13. I'ne MakcuMasbHBI KacaTeIbHbIE HAIPSXKEHUS B IPSIMOYTOJIBHOM CEUEHUU?

Onopsslii otBeT. Ha HelirpanbHO# ocu; MakciMyMm paBeH 1,5Q/A B pamkax ¢popmyisl XKypasckoro.

B14. Kakue rpaHu4HbIe yCIOBUS 331aI0T [yl KOHCOJIU?

OmnopHslii 0TBeT. B 3amenke HyaeBble IPOrud M yroi HOBOPOTA; HA CBOOOJHOM KOHIIE MOMEHT U IIONIEpEeYHasi CUJla COOTBETCTBYIOT
TIPUIIOKEHHBIM KOHIIEBBIM BO3JICHCTBHSM.

B15. Kak HaiiTi nepemenieHre B HalpaBJiIeHUH OTCYTCTBYOLIEeH cuitbl o KactunbsHo?

OnopHslii oTBeT. BBecTH BcrioMorarenbHyo cuity, npoauddepeHInpoBaTh YHEPTHUIO 110 HEl U 3aTeM NMPUPABHATH BCIIOMOTaTEIbHYIO
CHILy HYJIIO.

B16. Uem oTnuuaercst eAMHUYHBINA MOMEHT OT €IMHUYHOM CHUJIBI IPU pacuéTe nepeMereHuit?

OnopHslii oTBeT. EAMHUYHBIN MOMEHT onpesienseT CONpsKEHHBIN yToJl IOBOPOTa, EAMHUYHAS CHIla — JIMHEHHOE NepeMELIEHUE B
BBI6paHHOM HaIpaBJICHUH.

B17. Kak npoBepHTh pelieHre MeToA0M CHil?

Onopsslii otBeT. [IpoBepuTh paBHOBECHE HTOTOBOW CHCTEMBI U BHIITOJHEHHE COBMECTHOCTH B YIAJIEHHBIX CBA3SIX; IPY30BbIE U
€IMHUYHBIE COCTOSIHUS JOJKHBI OTHOCUTBCS K OJTHOH OCHOBHOM CHCTEME.

B18. Beerna n HeliTpanbHas IMHUS TIPU KOCOM M3THO€ NEePIEeHIUKYIApHA cuiie?

OHOpHBIﬁ OTBCET. HCT; €€ MOJI0’KEHHE 3aBUCUT OT OTHOIIIECHHS TJIaBHBIX MOMEHTOB HWHEPUXU U KOMIIOHCHT I/I3FI/I63.}OHIGFO MOMCHTA.
B19. Yto 03HauaeT nonagaHue CKMMAroIIEH CUIIBI B AP0 cedeHus?

OmnopHerii 0TBeT. B pamkax nuHEHHOTO pactpeneneHus HalpsDKEHNH BCE CEUeHHE CKATO WM UMEET HyJIEBOE HaIlPsDKEHNE Ha TPAHUILE;
PACTSDKEHUS HET.

B20. ITouemy npu u3rube ¢ Kpy4eHUEM Hellb3sl IPOCTO CIIOKHUTh MAKCUMAaIIbHbIE HAIIPSDKEHUS ?




OmnopHslii oTBeT. HopMansHbIe U KacaTelbHbIe KOMIIOHEHTHI PAa3IN4Hbl; HX 00BEANHSIOT B OHOM TOUKE 10 BEIOPAaHHOMY KPUTEPHUIO
MPOYHOCTH.

B21. Korna ¢popmyina Ditnepa 3aBblacT JOMYCTUMYIO HArpy3Ky?

Onopaslii otBeT. Koraa kpurnieckoe HanpsiKeHHE BBIXOUT 32 MpeJiel] HIPONOpIHOHAIBHOCTH WIIM MOJIENb UI€AIBHOTO IPSIMOTO
CTEp)KHS HE OTPa)KaeT HECOBEPILEHCTBA M AKCIICHTPUCHTET.

B22. YT0 nOCTOSIHHO B0JIb OJTHO3aMKHYTOTO TOHKOCTEHHOTO KOHTYpa IPH KPyUYEeHUU?

OnopHslii otBeT. KacarenpHslii 1oTok q=T/(2A_m); HanpsbkeHUe q/t MEHAETCs IPU U3MEHEHUU TOJIIIUHBI CTCHKU.

B23. TloueMy He#TpanbHas OCh KPUBOTO Opyca He MPOXOIUT Yepe3 LEHTP TAKECTH?

OnopHslii oTBeT. VicXo1Hast KpUBU3HA PUBOJUT K HEITMHEHHOMY O PAJNYCy PACIIPEICICHHIO MTPOI0JILHON NeOopMAaLluK U
THIIEPOOTMYECKOMY PACTIPENETICHUIO HaIIPSHKESHHH.

B24. Toxa3bIBaeT 11 CXOJUMOCTH CETKH MPAaBMILHOCTH (pr3ndeckoit Mmonenu?

OnopHslii oTBeT. Het: oHa npoBepsieT YNCIICHHOE PEeLIeHNe IPUHATON MOIEIH; JIsl BaJIMIAIMH HYKHbI HE3aBUCHMBIE
HKCIIEPUMEHTAJIbHbIEC JJAHHBIE U OLIEHKA ITOTPELTHOCTEH.

PacuérHble 3a1aHNs U STAJIOHBI OTBETOB

OpHEHTHPOBOYHOE BpeMsl OIHOM 3a1au — 25-35 MuUHYT, 6oJsiee croxHOoi — 10 40 MuHyT. JlonmyckaeTcss HempOrpaMMHUPyEeMBbIid
KaIBKYyJITOp. CXeMy H300pakaloT MO YCIOBHUIO; €ANHUIIBI COTJIACYIOT 0 MOACTAHOBKU YHUCEN. DTAJIOH CIY)KUT JJISI HPOBEPKU
IpenojaBaTesieM.

K1. IlenTpanpHoe pacTskeHne

Cemectp 3; nexkuuu 3.

CranpHoli crepkenb anuHoi 1000 MM 1 momanpio 200 mm? pactanyt cuioid 40 kH. E=200000 MITa, npenen tekyuectu 300 MITa.
HaiinuTe HanpspkeHue, YIUIMHEHUE U 3a1ac 10 TEeKY4eCTH.

Oranon. 6=P/A=200 MIla; A=PL/(EA)=1,00 mM; n=300/200=1,50.

K2. Crecnénnoe temrieparypHoe paciiupeHme

Cemectp 3; neknuu 4.

TIpsimoit cTepkens momaapio 300 MM? 3aKperuIéH Mex Ty abCONIIOTHO KECTKUMHU oropamu 0e3 3a3opa u Harpet Ha 40 °C. E=200000
MIla, 0=12-10"¢ °C"'. HaiiauTe TeMiepaTypHOe HaPsHDKEHUE U NIPOAOJIBHYIO CHILY; IOTEPI0 YCTOHUUBOCTU HE YUUTHIBATb.

OranoH. 6c=—EaAT=-96 MIla; N=cA=-28,8 kH. 3HaK MHHYC COOTBETCTBYET C)KaTHIO; [TOJHOE YAJHMHEHHE PABHO HYJIIO.

K3. ITanen B 1ByXCpE3HOM COETMHEHUH

Cemectp 3; nekuuu 6.

Cuna 30 xH nepenaércst meHTpabHOM MPOYIIMHONW TOJIIIMHON 8§ MM Ha JBE Hapy>KHBIE MIEKH TOJIIHHOMN o 6 MM. Harpyska mexmy
meKamMu aenurcs moposHy. [amern nuamerpom 12 mm, nomyckaemsie Hanpspkerus cpe3a 100 MIla u cmstus 200 MIla. [IposepsTe
aJier ¥ Mog0epuTe JHaMeTp ¢ OKPYTIICHHEM BBEPX JI0 IEII0T0 MIJUTUMETPa; U3THO Manbla He yYUTHIBATb.

Oranon. 1=F/(2nd*4)=132,6 MlIla; cmsTue ueHTpanbHoi npoymuHs 312,5 MITa, kaxnoit meku 208,3 MITa. d o cpesy >13,82 mm, 1o
LEHTpaJIbHON NpoylInHe >18,75 MM, 10 HapyXHOMH 1eke >12,50 MM. MuHMMambHBIN Lesblil 1uameTp 19 Mm.

K4. ITpouHocTs 1 &KECTKOCTH KPYIJIOTO Baja

Cemectp 3; nekuuu 8.

CrmromrHoi Ban mymaO#M 1000 MM niepena€r moment 1 kH-m. G=80000 MIla, nomyckaemoe kacatenpHoe Hanpspkenne 80 MIla,
norryctumbiit yron 2°. [lpoBepsre quamerp 40 MM 1 HaiIMTe MUHUMATBHBIN PACUETHBIA THAMET).

Oranon. [Ipu d=40 mm: 1==16T/(nd?)=79,58 MIla; ¢=32TL/(nGd*)=0,04974 pan=2,85°. TIpouHocTs obecrneueHa, KECTKOCTh HE
obecrieueHna. [To npounoctu d>39,93 mm, no xxéctroct d>43,70 MM; onpenenseT KECTKOCTb.

K5. T'naBHbIE ¥ SKBUBAJICHTHBIE HAIPSKCHUS

Cemectp 3; nexuu 9-10.

B touke ox=80 MIla, cy=—20 MIla, txy=30 MIla, ocTaipHblc KOMIOHEHTHI PaBHbI Hy10. HaliguTe Tpy ri1aBHBIX HaNpsHKEHUS,
SKBUBAJICHTHbIEC HanpspkeHus Tpecka u Museca u 3anac mo Musecy npu npezese texkydectu 240 Mlla.

Oranon. ['naBHble HanpsbkeHus 10 yobiBanuto: 88,31; 0; —28,31 MIIa. 63kB,T=116,62 MI1a; caKB,M:\/(cxz—cxcy+0y2+31:xy2):105,36
MlIla; n=2,28.

K6. IIpounocTs Ganku mpu mpsiMoM U3ruode

Cemectp 3; nexruu 11-12.

lapaupHo onépTtas no koHaM 6anka mponaérom 2000 MM HarpyskeHa nocepeaune cuinoii 10 kH. Ceuenue npsmoyronsHoe: mupuHa 40
MM, BeicoTa 80 MM. Haiinute peakiuu, MakcUMaabHBIH MOMEHT 1 MaKCHUMaJbHOE HOPMAJIbHOE HaIPsDKEHUE.

Oranon. Peakiun o 5 xH; Mmax=PL/4=5 kH-m; [=bh?*/12=1,7067-10° mm*; W=bh?/6=42666,7 mm?;, cmax=117,19 MIIa.

K7. IIporu6 u xacarenpHOe HanpspkeHne Oanku

Cemecrtp 4; neknuu 13—14.

s 6anxu K6 npunsats E=200000 MIla. Haiiqure MakcumanbHOE KacaTelIbHOE HAIIPsDKEHNE U IPOTU0; IPOBEphTE AOIMYCTHMBIH
nporu6 L/400.

Oranon. tmax=1,5Q/A=2,344 MIla B ceueHusx BHe ToukH npuinoxenus cuibl; fmax=PL3/(48El)=4,883 mMm. JlonmycTuMBIi mporud 5
MM; YCJIOBHE BBIIIOJIHEHO.

K8. Duepreruyeckuii pacuér yinHeHUS

Cemectp 4; neknuu 15.

CryneHuaThid CTePXKEHb COCTOUT U3 JIBYX MOCIIEN0BATENLHBIX YIacTKOB JTHHOH 1o 500 MM, momaasmu 200 u 400 mm?, E=200000
MlIla. Ha cBo6ogHOM KoH1le cuia 30 kH, BTopoii konern 3akperuiéH. Onpeaenure sHepruo aedopMaiyy 1 nepeMenieHue KoHIa
MeTtonoMm KactumbsiHo.

Oranon. U=P%(2E)-(L1/A1+L2/A2)=8437,5 H-Mmm=8,4375 [Ix. A=0U/0P=0,5625 Mm.

K9. banka ¢ ogHoil nuiHeil onopoit

Cemectp 4; nexkuuu 16-17.

Banka nnuHo# 2 M 3aiieMileHa cieBa U IapHUpHO onépra cnpasa. Ilo Bcemy nponéry neiictsyer q=2 kH/m BHu3, EI nocTosiHHO.
MeTtonoM cuit HalauTe peaku 1 MOMEHT 3a/IeJIKH.

Oranon. CoBmectHocTh: qL*/(8EI)-RB-L*/(3EI)=0. RB=3qL/8=1,5 xH BBepx; RA=2,5 kH BBepX; MOMEHT BHEIIIHEN PEAKIMHU 3a]1CTIKU




1 kH'M mpoTHB 4acoBoii cTpeski. BHyTpeHHHI MOMEHT y 3aienki —1 KH M npu moioKUTeIbHOM MPOTruOaroiieM MOMEHTE.

K10. Ban nipu usrude u KpydeHun

Cemectp 4; nexkuuu 20.

B onacHoM ceuenuu kpyrioro Bana guamerpom 40 MM usrubaromue MoMenTsl My=0,6 kH-M 1 Mz=0,8 kH-M, kpyTsimumit MomeHT 0,8
kH-m. IIpenen Tekyuectu 300 MITa. Haiinure HanpsbkeHus B Hauboliee Harpy kKeHHOM TouKe U 3anac o Musecy 6e3 KOHIEHTPaTOpOB.
Aranon. M=\(My*+Mz?)=1 kH-m; 6=32M/(nd*)=159,15 MIla; ==16T/(nd*)=63,66 MIla; 65xB=\(c>+312)=193,62 MIIa; n=1,55.

K11. DiinepoBa ycTOH4MBOCTb CTOMKU

Cemectp 4; nexkuuu 21.

IIpsimoii mapHUpPHO 3aKpeTIEHHBINA 10 KOHIaM cTepkeHs amuHon 2000 mm umeet kpyrioe cedenne quamerpom 30 mm. E=200000 MIla,
npenen npomnopuonagsHocTy 200 Mlla. Haiiaure kputnueckyro cruity, mpoBepbTe MPUMEHUMOCTD Diiiepa u 3amnac mpu cuie 10 kH.
Oranon. [=nd*/64=39760,8 mm*; i=d/4=7,5 mm; A=266,67; Pcr=n*El/L?>=19,62 xH; ocr=27,76 MI1a<200 MIla. Ynpyras ¢popmyrna
npuMeHnMa; nyct=1,96 11 uieanbHOro CTepIKHS.

K12. 3aMKHyTbIH TOHKOCTEHHBIH IPOQuIb

Cemectp 4; nexuuu 22.

OpHO3aMKHYTasi TOHKOCTEHHasi TpyOa uMeeT KBaJpaTHblid cpeiuHHbBIN KOHTYp 100%100 MM, MOCTOSHHYO TONIIMHY 2 MM, JutnHy 1000
MM. MomenT 1 kH-m, G=80000 MIIa. Haiinure xacaTenpHBIN MOTOK, HATIPSHKEHHE U YTOJ 3aKpy4YUBaHU 110 Mojienu bpenra.

Sranon. Am=10000 mm?; q=T/(2Am)=50 H/mm; 1=q/t=25 MIIa. Jt=4Am?/($ds/t)=2-10¢ mm*; p=TL/(GJt)=0,00625 pan=0,358°.
TecroBble 3aaHus

B kaxx1om 3a7jaHuu O/1MH MpaBHIIbHBIN 0TBeT. KoMIuiekT u3 6 3ananuii paccunrtad Ha 10 munyT. T1-T6 oTHOCsATCS K 3-MY cemectpy, T7—
T12 — k 4-my.

T1. YBoeHue JUIMHBI IPU3MATHUECKOTO PAaCTSHYTOTO CTEPXKHsS NpU HeusMeHHbIX P, E u A usMeHser yuinHeHue

A ymensinaet BaBoe; b ysenuuuBaer Basoe; B He usmensiet; I” yBenauunBaer BueTBepoO.

T2. I1pu moMTHOCTHIO CTECHEHHOM paBHOMEPHOM HArpeBe MPSMOTO CTEPIKHS BOSHUKAET

A Tompko pacTshkenne; b HyneBoe Hanpspkenue; B cxxatue; I Tonpko kpydenue.

T3. PazMepHOCTS MOMEHTA HHEPIIUH TUIOIIA TN

A mMm; B mm?; B mv3; T Mmm*.

T4. Ilpu kpy4eHUu KPyIioro CIUIOIIHOIO Bajla MaKCUMYM KacaTelIbHOTO HAIIPSHXKEHUs PACIIONOKEH

A Ha ocu; b Ha moBepxHOCTH; B Be3ne oauHakoB; I TOJIBKO y ONOPHI IPU JIFOOOM HAarpy»KEeHHU.

T5. Hauano texydectu 1o Musecy npHu 4YUCTOM TUAPOCTATUYECKOM COCTOSIHUM

A ompenensercs yIBOSHHBIM JaBleHUEM; b onpezernstercs cpeiHIM HanpsbkeHHeM; B He mporHo3upyeTcs 3TuM kputepueM; I Bcerna
HacTymaer.

T6. BayTpu miaakoro y4yactka 6anku ycinoBre Q=0 yka3pIBaeT Ha BO3MOXKHBIH

A skctpemym M; b paspeiB nporu6a; B o6s3arenbhblii Hys1b M; I pa3pbIB yriia moBopoTa.

T7. B popmyne Kypasckoro Benununna Q o003HadaeT

A npononbHyto cuiy; b kpytamuii Moment; B nonepeunyto cuiy; I' ocaaky onopst.

T8. IIpon3BoaHast SHEPTUH 110 BCTIOMOTAaTEIbHOMY MOMEHTY ONpEeIseT

A Temnepatypy; b yros nosopora; B mnomans ceuenus; I' Mogyns ynpyrocru.

T9. YaBoeHue [IHHBI HIleaNbHON MAapHUPHOU cTOWKH mipu octostHHOM EI menstet Per

A yBennuuBaert BBoe; b ymenbnaer BiBoe; B ymenbiiaer BuerBepo; I' He n3menser.

T10. ITpu 3aMKHYTOM OZHOKOHTYPHOM KPYYEHUH U TIEPEMEHHOMN TOJIIIMHE ITOCTOSIHHO

A xacarenbHoOe HanpsbkeHue; b HopmanbHoe HanpsbkeHue; B kacarensHslii 1oTok; I' TommuHa.

T11. CpaBuenue cerok B MKD HermocpencTBEHHO MPOBEPSET

A 3KCIepUMEHTAIbHYIO JOCTOBEPHOCTh MaTepHania; b uncnenHyo cxoquMocTb BEIOpaHHOl Mozieny; B BeposTHOCTE 0TKa3a; I' TouHOCTH
BCEX I'PaHUYHBIX YCIOBHUIL.

T12. Ha nonofaHUTENIbHON HEMOABIKHON MApHUPHON Orope Oaliku 00s13aTeIbHO PaBEeH HYIIIO

A m3rubaronyii MOMEHT B JTI000M ceueHny; b yron moBopora; B nporu6; I' momepeunas cuia.

Kmroun: T1 — Bb; T2 —B; T3 —TI';T4 —b; TS —B; T6 — A; T7—B; T8 — b; T9—B; T10 — B; T11 — b; T12 — B.
PacuérHo rpaduyeckue paboTh

B kaxxnom cemecTpe npeiaratorcst e padotTel. [IucbMeHHBIH pacuéT BBIOIHAECTCS B PAMKaX CaMOCTOATEIbHON paboThl, 3aIuTa
3aHMMAaeT 5—7 MHUHYT COOTBETCTBYIOLIETO MIPAKTHIECKOT0 3aHATHS. [Ipy N3MEHEHNN HCXOJHBIX YHCEIl IPENOoAaBaTeNb IPEBAPUTEILHO
HEePECUUTHIBACT ITAIOH.

PI'P1. Pactsikenue u kpydeHue

Cemecrtp 3; nekuuu 3-8; 3amanus K1, K2, K4.

Brimonauts pacuér no ucxoausiM aanHsM K1, K2 n K4; npenctaButs 31miopsl, nepeMenienns 1 BbIOOp ONpeAesIsionero ycaoBusl.
CpaBHHUTB HCXOJHBIN BaJl ¢ TPyOUaTHIM MPH TOM Ke TuIomaay ceueHus, npuase dBu/duap=0,6.

PI'P2. IIpouHOCTH O6anku ¥ HaNPsHDKEHHOE COCTOSHHE

Cemectp 3; nexkuuu 7, 9-12; 3aganus K5, K6.

ITo K5 npoBeputs Touky 1o IBYM KpuTepusM; o K6 mogodpars BEICOTY IPSIMOYTOIBHOTO ceueHMs TpU b=40 MM U JOIyCKaeMOM
HOopMmasibHOM HanpsbkeHnu 100 MlIla, okpyriiuB BEICOTY BBEPX 10 LIEJIOT0 MIJUIUMETPA.

PI'P3. IIpo4HOCTb M XKECTKOCTH OAIIOUHOM CUCTEMBI

Cemectp 4; nexkuuu 13—17, 24; 3aganus K7, K9.

Pemmte K7 u K9. [l K7 noctpouts 6anounyto wim 00bEMHYI0 KOHEUHOIEMEHTHYIO MOJIENb Ha TPEX MOCIIEN0BATEIbHO CIyIIaeMbIX
ceTtkax. CpaBHUTB peakuuy U Mporuo; it 00bEMHOM MOJEIN OTACIBHO OOBSICHUTH BIMSHHUE TIONEPEYHOTO CABUTA.

PI'P4. CnoxkHoe conpoTuBiieHHE U YCTOHUUBOCTh

Cemectp 4; nexkuuu 18-23; 3amanus K10-K12.

Pemmnte K10-K12. [T K10 nono6pats nuamerp npu tpedyemom 3anace 2,0. dus K11 onpenenuts MaKCUMAaIbHYIO [UIMHY UICATEHOTO




CTEep KHS TpH 3anace ycroiunsocty 2,0 u 3agannoii cune 10 xH.

TpeboBannus K pe3ynbTaTy: HCXOJHAS CXEMa, JOMyIICHHs, yPaBHEHHS U €AMHUIIBL, pacuéT U 3IMIOPHI, He3aBUCHMAas ITPOBEPKa,
UHKEHEPHBIH BBIBOJ. J{JIs BEIMMCIUTETbHOH YaCTH IPHUIATAIOTCS HCXOAHBIE TapaMeTPhl MOJENH U TaOIHI[a CPAaBHEHHS Pe3yIbTaToB.
OpueHTUPBI 711 IPOBEPKU pacy€THO rpaduyecKux padboT

PI'P1: npu oTHomeHuu quamerpos 0,6 U paBHOM IIIOLa AU HAPYXKHBIH qUaMeTp TpyOuaToro Bana paBeH 1,25 nuaMeTpa CIIOIIHOIO;
HOJIIPHBII MOMEHT MHEPILIMYU BO3pacTaeT B 2,125 pa3a, yrou 3akpyuuBanus coctasiseT 0,4706 ucxonnoro. PI'P2: TpeGyemas BbicoTa
6anku 86,60 MM, nocie oxkpyraenus 87 mm. PI'P4: Tpebyemslit quamerp Baa 43,55 MM; MakcUMalIbHas [UIMHA UJEAIBLHON CTOIKY OKOJIO
1981 mm.

3amura 1a00paTOpPHBIX padoT

OuennBarotcs HaKTHUECKH BBITOTHEHHBIE SKCIIEpUMEHTHI. OTUET COEPIKUT CXeMy YCTaHOBKH, CBEACHHUS 00 00pasiie N H3MEPHUTEIX,
UCXOJIHbIE U3MEPEHUs], 00pabOTKY, €IMHUIBI M OLEHKY IIOIPEITHOCTH, CPABHEHUE C MOJIEIIBIO U BBIBOA. I3MEpEeHHBIE JAHHBIE HE
3aMEHSAIOTCS pacyETHBIMU 0€3 IBHOTO yKa3aHus. IIpy OTCYTCTBUU YCTaHOBKH Ha3BaHHUE M CIIOCOO IPOBEIEHUS COOTBETCTBYIOIIEH
paboTHI COINIACYIOTCS OTAENBHO.

. Kakoe pacué€rHoe npearnooxeHne npoBepsaeTcst JaHHBIM KCIIEPUMEHTOM?

. Kakue BenMYMHBI I3MEPEHBI HEMOCPECTBEHHO, a KaKHe IOIy4YeHbI pacuéToM?

. Kaxk onpeneneHsl 4yBCTBUTENLHOCTE H3MEPHUTEIS M IIOTPEIHOCTD pe3yipTara’?

. Kakue ¢pusnueckie NpuIuHbl MOTYT OOBSCHUTH PACXOXKICHHE C PaCUETHON MOJIENBIO?

ITpumepsl GUIETOB IPOMEXKYTOUHOI aTTeCTalluU
buset copepxUT JBa TEOPETUUECKUX BOIIPOCa U OJIHY PacuéTHyIo 3a1auy. Pekomenyemoe Bpemst — 60 MUHYT. Y CIIOBHS U OIIOPHbIE
OTBETHI IPUBEJICHBI B OaHKaX BBIIIE; JOMOIHUTEIbHbIE OUIETHl (POPMUPYIOTCS C COXPAHEHUEM COIIOCTaBUMOMN CII0XKHOCTH.

buner Cemectp Bonpocst 3agaqa
3.1 3 B1,B3 Kl

32 3 B4,B5 K2

33 3 B7,B8 K4

3.4 3 B9, B10 K5

4.1 4 B13,B14 K7

4.2 4 B15,B16 K8

43 4 B17,B19 K9

4.4 4 B21,B24 K11

Kpurepun onennBanus

Ipeanaraemast mkaia MpUMEHSIETCS K KaKAOMY BUIY paObOTHI 0TAENbHO. CBeieHHe pe3yIbTaToB TEKYIEro KOHTPOIIS H IPOMEKYTOUHON
aTTECTAllMH B UTOTOBYIO OIICHKY BBITIOJIHSETCS 110 JIOKATEHOMY TIOPSIKY YHUBEPCUTETA; 00s3aTeNIbHbIe Beca H YCIOBUS IOMYCKa 371eCh
HE yCTaHAaBJINBAIOTCSL.

CpencTBo Bamner  Pacnpenenenue 6amios

VYcrHblii Bopoc 5 Omnpenenenus U cMbICl — 1; fomymeHus — |; KOppeKTHbIE CBA3U U GopMynsl — 2; BEIBOL — 1.

Tecr u3 6 3ananuit 6 OpuH NpaBUIbHBIN OTBET — 1; HEBEPHBIH WK IPOMyIIeHHbIH — 0.

Opna pacuérHas 3amaga 20 Cxema u momytiennst — 4; ypaBHEHUSI 1 METOJI — 6; BRIYHCIICHUS U € IMHALIEI — 6;

TIPOBEPKHU U BbIBOA — 4.

PI'P 30 CxeMma u nanHble — 4; pacu€THas MOJie]h — 6; BEIYUCICHHUS U JITIOPEI — §; He3aBUCHMAasl IPOBEPKa M aHAIH3 —
6; MHOUBUAyaTbHAS 3amuTa — 6.

JlaGoparopHas pabora 20 Cxema U yclioBusl — 3; HCXOAHbIE U3MepeHHs — 5; 00paboTKa U MOTpenIHoCTh — 5
COIOCTaBJICHUE ¢ MOJICNIbI0 — 3; 3amura — 4.

buner 40 Kaxapiit Teopetnueckuii Borpoc — a0 10; pacuérnas 3agaua — g0 20. [{ng Bonpoca: onpenenenus — 2;

JOTyIeHNs1 — 2; 00OBbsICHEHHUE CBsi3el — 4; WH)KEHEPHBII BHIBOJ — 2.

Jus PI'P3 B xareropuu «He3aBucumas IpoBepKa U aHanu3» 2 6ajula OTBOIATCS HAa pABHOBECHE PEaKLUil, 2 — Ha CpaBHEHHE C
AHAITNTHYECKUM IIPOTHOOM, 2 — Ha CETOYHYIO CXOIMMOCTh M OOBSCHEHHE PacXOXKICHIN. 3HaUeHHe IIPOrnda CPaBHUBACTCS C
COTJIACOBAaHHOI Oano4yHOM 100 00BEMHON HIeaTH3aIeH; OHO YHUBEPCATFHOE JOMYCTUMOE PACXO0XK/CHHE IS Pa3HBIX MoJeleil He
3agaéTes.

DTanoHbI YUCICHHBIX OTBETOB MPUBEICHBI C OKpyraeHueM. IIpu coBnaseHnu MOAENH IOIyCKaeTCsl pacXoKAeHHe B Ipenenax 1% n3-3a
OKPYTJICHUSI; KOPPEKTHBIN anbTepHAaTUBHBIN cII0COO 1 000CHOBaHHAs MOBBIIIEHHAs TOYHOCTH OLIEHUBAIOTCS 0JMHaKoBO. Omuoka B
€IMHHUIIaX OLIEHUBAETCS B YACTH BHIUMCIICHHH, a He OOHYJIIET BEPHYIO MOcTaHOBKY. Ecim ommoka fenaet pemenue Apyroi Gusndaeckoi
3afadel, 6ajbl 32 COOTBETCTBYIOLIME YPAaBHEHHS U BbIBOJ| HE HAUUCIISIFOTCSL.

Yposenbbuner u3 40 Jomnst oT MmakcumMyMa CopnepxatenbHbIH OPUEHTHP

OT1nuaHO 3440 85-100% KoppekTHast Mmozesnb, 000CHOBaHHBIH pacyET M CaMOCTOSATENbHBII BBIBOJ.
Xopomo28-33  70—menee 85%  OCHOBHOE pelIeHHE BEPHO; UMEIOTCS OT/JEIbHbIE HETOUHOCTH.

Y 10BIETBOPUTENBHO 2027 50-menee 70%  Iloka3aHO MOHMMAaHUE OCHOBHBIX CBA3€H U MOIY4YE€HO YaCTUYHO
BEpHOE pELICHHE.

Heynosnersopurensuo 0-19 Memnee 50% He packphIThl KiIroueBbIC CBSI3M MO0 pacyéT HE OATBEPKAACT

IIOHUMaHUEC MOJICIIN.

Ipu ucnons3oBanuK GopMaTa «3a4TeHO / HE 3a4TEHO» MpeyIaraeMslii mopor — 50% makcumyma. OIeHKa 3a TEOPUIO U pacuéT
MTOKAa3bIBACTCS Pa3leNIbHO; JOCTHIKEHHE CYMMApHOTO IT0Opora He 3aMeHsIeT TpeOOBaHHsI IPOJEMOHCTPHPOBATH OCHOBHON METOJI pacyéra.
Ecnu B pacuérHoil yacTu Ounera HabpaHo MeHee 10 u3 20 0a/u10B, MOIOKUTENbHAS OLIEHKA 110 IPEAI0KEHHOMY BapUaHTy HE
BeicTaBisiercs. st PI'P u mabopaTopHoii paboThl MUHUMYM 32 HHAWBUAYAJIBHYIO 3aIIMTY — COOTBETCTBEHHO 3 U3 6 u 2 u3 4 6asioB.

5.4. IlepeyeHb BUI0B OLIeHOYHBIX CPEACTB

VcTHbIl OIIPOC MO KOHTPOJIbHBIM BOIIPOCAM.
KOpOTKI/Ie TEMATHYCCKUC TCCThI.




IucpMenHbIe pacIETHBIE KOHTPOIIBHBIE PAOOTHI.

PacuérHo-rpaduueckue pabOThI ¢ HHIMBHYaTbHOM 3allIUTON.

IpoBepka BEIYHCIUTENBHON MOIENH U COMOCTABICHHE C aHATUTHIECKUAM PEIICHHEM.
BuieTsl MPOMEXKYTOYHOH aTTeCTallH.

OTuéTsl 0 1a0OPAaTOPHBIX PabOTaxX U UX 3alIUTA.

6. YHEBHO-METOJNYECKOE I TH®OPMAIIMOHHOE OBECHHEYEHUE JUCHHUIIJIMHBI (MOLY JIS)

6.1. Pexomenayemas autepartypa

6.1.1. OcHoBHas auTEpaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOI

JI1.1 | dapkxoB A.B. ConpoTHBJICHHE MAaTEPHAJIOB: YYEOHHK JUIS TEXH. By30B M.: Beicmas mkona 1989

6.1.2. lono/IHUTe/ILHAS JIUTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3natenscTBo, roj
JI2.1 |TopmkoB A.I'., Tpomun |ConpoTuBienue matepuaioB: yueOHoe mocodue M.: ©USMATIIUT 2002
B. H., lllanammaua B.
n.
6.1.3. MeTroanueckue pa3paboTku
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, ron
JI3.1 [Kpusomranko C.H. ConpoTuBIeHHE MATEPUAIIOB: JIEKIIMU, CEMUHAPBI, PACUETHO- M.: FOpaiit 2013

rpaduueckue paboThl: yueOHHK JUIs OaKagaBpOB

6.3. Ilepeuens HHPOPMAIMOHHBIX U 00Pa30BaTENbHBIX TEXHOJIOT Wil

6.3.1 KoMneTeHTHOCTHO-OPHEHTHPOBAHHbIE 00pa30BaTeIbHbIe TEXHOJIOTHH

6.3.1.1|FreeCAD c paboueii cpenoit FEM — noarotoBka reoMeTpus, CETKH, YCIOBUI HATPYKEHHS U TIPOCMOTP PE3yIHTATOB MPOCTON

mozenu. OdunmanpHelii yueOHbINH MaTepuait: https://blog.freecad.org/2025/09/16/getting-started-with-fem/ .

6.3.1.2|CalculiX — KOHEYHOIIEMEHTHBIN pelaTellb Uil KOHTPOJIBHBIX CTATHYECKUX U JTUHAMUYECKHX pacuéToB. [Ipumensercs
CaMOCTOATENBHO JTH00 B corntacoBanHoi cBsizke ¢ FreeCAD FEM. O¢unmanbhsiii cait: https://www.calculix.de/ .

6.3.1.3|Python 3 ¢ NumPy, SciPy u Matplotlib — pemenne cucrem ypaBHEHU, HHTETPHPOBaHUE, TTApAMETPHIECKHE PACUETHI 1
noctpoenue 3mmop. Joxkymenranust: https://docs.python.org/3/ u https://docs.scipy.org/doc/scipy/ .

6.3.1.4|JupyterLab — Bocnipon3BouMble pacy€THBIC 3aMUCKU C UCXOIHBIMHU JJAHHBIMHU, KOJIOM, Ipad)MKaMH ¥ BHIBOJAMHU.
Hokymentanus: https://jupyterlab.readthedocs.io/en/stable/ .

6.3.1.5|code_aster — anpTepHATUBHBIA KOHEYHOIIEMEHTHBIN penIaTelb IUisl yriTyOIEHHON IPOBEPKH MEXaHUIECKUX MOJeTed mpu
HAJIMYKU TTOATOTOBJICHHOW yueOHOH cpenbl. OuumansHbiii caidT: https://code-aster.org/en .

6.3.2 Ilepevyenb MHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM U MPOrPaMMHOIO0 ol0ecreyeHust

6.3.2.1|eLIBRARY.RU — nouck Hay4HBIX ITyOIMKALMi IO IPOYHOCTH, YCTONUMBOCTH, YCTATOCTH U SKCIIEPUMEHTAIbHON MEXaHHKE.
https://elibrary.ru/ . JIocTyI K IOJHBIM TEKCTaM 3aBUCHUT OT YCJIOBHI KOHKPETHOTO pecypca.

6.3.2.2|KubepJleHnHKa — MOMCK OTKPBHITHIX HAYYHBIX CTaTEil M COMOCTABICHHE MPUMEHIEMBIX PAaCUETHBIX MOAX0A0B. https://
cyberleninka.ru/ . KauecTBO ¥ MpUMEHUMOCTh KaKJ0H HalIGHHON ITyOJIMKALIMU OLICHUBAIOTCS OTEIBHO.

6.3.2.3|NIST Standard Reference Data — karayior cripaBo4HbIX HAOOPOB PU3UIECKUX U MATEPUATIOBETUCCKUX AaHHBIX. https:/
www.nist.gov/srd . JIist pacuéra BeIOMpaeTcsi KOHKPETHBIM HAOOp ¢ MPOBEPKOil MaTepuaia, TeMIEePaTyphl, METOIa H3MEPCHHS
1 €JIMHUIL; KATAJIOT He 3aMEeHSAET MacOPT KOHKPETHOTO CILIABa.

6.3.2.4|CnpaBounas noxkymenramus CalculiX — moctaHOBKH 3a/1a4, SJIEMCHTBI, TPAHHYHBIC YCIIOBHUSI U [IPOBEPOYHBIE IIPUMEPBI;
JOCTYII uepe3 pasneisl odunuanbHoro caiira https://www.calculix.de/ .

6.3.2.5|MIT OpenCourseWare — OTKpBITbIC y4eOHbIE MaTEpHAIIBI TI0 MEXAHUKE KOHCTPYKIMH M SHEPTETHUECKUM MeToaaM: https://
ocw.mit.edu/courses/2-080j-structural-mechanics-fall-2013/pages/lecture-notes/ . Matepuains! kypca 2013 rozna nucnonab3yroTces
Kak (DyHIaMEHTaJIbHBIA YIeOHBIH HCTOUYHUK

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHHUIIJIMHBI (MOJY JIs)

8. METOANYECKHUE YKA3AHUA AJI1 OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MO1Y JISA)

1 IoaroroBka 1 paboTa ¢ JICKIUSIMU

l'[epen 3aHATUEM IIPOCMOTPUTE COOTBETCTBYIONIYIO TEMY, BBIITUIIUTE HOBBIC 0003HaUYEHHS K TMIOBTOPUTC HCO6XOJII/IMBI6 onepanuu ¢
BCKTOpaMH, IPOU3BOJAHBIMA U UHTETPaJIaMH. B xoHcnekTe OT}ICJ’I}IﬁTC (I)I/ISI/I‘{CCKI/IG MPEATIOJIOKEHUA OT MATEMAaTHICCKUX
npeoOpa3oBaHuil. [IIs KaXI0T0 3aKOHA 3alIUCHIBANTE CUCTEMY OTCUETa U YCIOBHUS NPUMEHUMOCTH; PAIOM C HOpMyYJIOH MOKa3kIBaiiTe
CMBIC]I BEJINYUH U €IUHULBL.

Ilocne nexuuy cocTaBbTe KOPOTKUI OTBET HA CBSI3aHHBIE KOHTPOJIbHBIE BOIPOCHL. Eciy BBIBOA HE NOHATEH, BOCCTAHOBUTE €70 Ha
IIPOCTOM CJIy4ae: OJjHa CUJIa, OJJHAa MaTepUallbHasl TOUKa, OJUH MOMEHT UM JABWOKEHUE C IIOCTOSHHBIM YCKOpPEeHHEM. BhisBIeHHbIE
3aTpyIHeHUs 0()OPMUTE B KOHKPETHBII BOIIPOC K PENOAaBaTENIO.

2 IlocnenoBaTeabHOCTH pEIICHNS 3a71a4




M HpO‘-H/ITaI\/‘ITe YCJIOBHE; BBIACIIUTE HCKOMBIC BEJIMYWHBI, TaHHBIC 1 OTPaHUYCHU . HpI/IBeZ[I/ITe BEJINYMHBI K COTIIAaCOBAaHHOM
CUCTEMC CAUHHUII.

. Bribepute Teno iy CHCTEMY TeJl, H300pa3uTe CBSI3H U ACHCTBYIOMHE CHIIBL. ISl CHCTEMBI ITOKa3bIBaliTe BHYTPEHHHE CHIIBI
TOJIBKO NIPY pa3/eJIeHUH Ha OTAEJIbHbIC Tella.

. 3anaiiTe OCH U HOJIOXKUTENbHBIE HAIIPABJICHHS BPAILEHUs; 000CHYHTE HEOOXOIUMbIE YIIPOIICHUS.

. 3anumumTe ypaBHeHUs B cuMBoJIax. CONOCTaBbTE YUCIIO HE3aBHCUMBIX YPAaBHEHUH C YHCIIOM HEM3BECTHBIX; J00aBbTE
KWHEMaTU4ECKUE CBS3H.

. HaiiguTe pemienre 1 TOJIBKO 3aTeM MojcTaBbTe Ynucna. OOBSICHUTE OTPHLATENIbHBIE 3HAYSHUS PEAKIMH OTHOCUTEIHEHO
BBIOpaHHBIX HAIPaBICHUI.

. BrimonHuTE HE3aBHCUMYIO ITPOBEPKY: IPYroe ypaBHEHHE MOMEHTOB, SHEPTeTHUECKHH OaaHc, pa3MepHOCTH HIN

npenenbuslii ciydail. Chopmynupyiite pusuyeckuil BBIBOL.

3 Oco0eHHOCTH pa3/eNoB Kypca

B craruke HaunHaiTe CO cXeMBbl 0CBOOOXKAEHHOTO Tena. PaBHOECTBYIOIIYIO pacIipeieIéHHON Harpy3Ky NpUKIajpIBaiiTe B €€
COOCTBEHHOM LICHTpE, a HE aBTOMAaTU4YECKU B cepeune Oanku. [Ipu TpeHnu mokos cHayajia HaXoAuTe He0OX0IUMYIO CHITY U3
paBHOBECHS, 3aTe€M IPOBEPSITE HEPABEHCTBO; paBEHCTBO N OTHOCHUTCS K MPEEIbHOMY COCTOSIHUIO.

B kuHematuke paziandaiTe myThb, IepeMelieHne 1 KoopanHaTy. [Ipu miockoM ABMXEHHH MTPOBEPSIATE CKOPOCTH BEIOPAHHOTO MOJTIOCA;
MTHOBEHHBIH IIEHTP CKOPOCTEH YIPOILAET CKOPOCTH, HO HE 3aMeHseT (popMyIy yCKOpeHHid. B cJI0)KHOM JBYKEHUHU OnpeessiTe
TIEPEHOCHBIE XapaKTEPUCTUKU B TEKYILEM I10JIOKEHUH TOUYKU M OTJIEJIbHO IIPOBEPSITE HAllpaBIeHHUE KOPHUOJIHCOBA YCKOPEHNUS.

B nuHamuke cHauana BeIOMpaiiTe MeTO: ypaBHeHHsI HbIOTOHA 1Sl peakiuid 1 yCKOPEHHil, TEOpEeMBbI UMITYJIbCa JJIsi CKOPOCTEH 3a
MHTEpBaJl BDEMEHH, SHEPTHUIO JJIS CBA3H CKOPOCTEH C MepeMeIIeHHsIMU. Y YUThIBAHTE WHEPIIMIO MACCUBHBIX 0JI0KOB U Oapabanos. [Tpu
KaueHUH HAaXOJUTE TPEHHUE U3 YPAaBHEHUH U JIMIIb 3aTEM NIPOBEPSNUTE TOCTATOYHOCTh CLEIUIeHUs. Bo3MoXHBIE IepeMelleHns 3a1aBaiire
npu GUKCUPOBAHHOM BPEMEHH M COTJIACOBAHHO CO BCEMU CBSA3SIMU.

4 KoMmbroTepHbIe pacyéThl U CaMOCTOSATENbHAsE paboTa

Jlo 3amycka nporpamMMbl BBITUIIATE MOJAETH U HaYaJIbHbIE YCIOBUA. XPAHUTE apaMeTPhl OTAEIBHO OT BBIYMCIUTEIBHOIO allTOPUTMA,
MOJNUCHIBaliTe OCH rpadukoB M eAnHMIBI. CHavYala MpoBephTe NPOrpaMMy Ha cIydae ¢ H3BECTHBIM pelIeHHeM. 3aTeM IMOBTOPHTE
pacuér ¢ OoJee CTpOTMMH JOIYCKaMH MITH MEHBIIINM [IaroM U CPaBHHUTE Pe3yIbTaThl Ha OJMHAKOBEIX MOMEHTAaX BPEMEHU.

B oTuér BkiIrOUaiiTe NOCTAHOBKY, CHCTEMY YPaBHEHHUH, apaMeTphl, aITOPUTM, rpaduku u npoepKy. CoxXxpaHUTE UCXOIHBIH KOJI, BEPCHU
UCIIOJIb30BAHHBIX MTAKETOB U HAaCTpoiiku pemaresns. CoollieHre mporpaMmMbl 00 YCIIEIIHOM 3aBEPIICHUH HE TIOATBEPKAALT (PU3NIecKyro
KOPPEKTHOCTh MOAEH. [IpH NMpUBJIeYCHNN BHEIIHUX [TPUMEPOB YKa3bIBAHTE UCTOUHUK U OOBSICHANTE BHECEHHBIC H3MEHEHHSI.
CamocrosrensHyto padoTy BeinoiasaiTe o temam CP 1-CP 17 nocne cooTBeTcTBYIOmUX Jekuuii. YacTb BpeMeHH OTBEAMUTE Ha
penreHue 0e3 MoJCKa30K, 3aTeM CPaBHUTE PE3YNIBTAT C ATAIOHOM H HCIPaBbTe MPUIMHY OIIHOKK. Ha KOHCYNIBTalNIO NPUHOCUTE
COOCTBEHHYIO MOIBITKY PEIICHUS ¢ OTMEUYEHHBIM MECTOM 3aTPYAHECHHUS.

5 TloaroroBka K aTTecTallii

Jnst 3a4€Ta NOBTOPUTE CTATHKY M KWHEMATHKY IepBoro ceMectpa, penmurte T1-T6 6e3 oOpasua u 0ObsicHUTE KaxbIil miar. J{js
9K3aMeHa J00aBbTe CI0KHOE JBIKEHHE M JUHAMUKY, ipopadotaiite T7-T12 u Bonpockl B18—B36, coxpaHsisi TOTOBHOCTh OTBETHTB 110
(yHIaMEHTaJIbHBIM TEMaM [EPBOTo ceMecTpa. IIpoBephTe, yMeeTe 1 Bbl BEIOpPATh METOJ ULl HOBOM CXEMBI, a HE TOJIBKO
BOCIPOU3BECTH 3HAKOMYIO (popMyiy. OpHUeHTHPYHTECh Ha CTPYKTYpYy OWJICTOB U KPUTEPUH




