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IIpu paspaboTke padoueii mporpaMmbl YI4eOHOMN TUCIIUIIMHBI B OCHOBY IOJIOKCHBI:

1) ®I'OC BO mno HampaBieHHIO NOAroTOBKH (cmenuanbHocTH) 35.03.06 Arpoumxenepus,
yTBepKIACHHBIH MUHUCTEpPCTBOM 00pazoBanus u Hayku PD ot «23 » aBrycra 2017r., mpuka3 Ne 813.

2) Y4eOHbIi MIaH OCHOBHOW 00pa30BaTENbHON MPOrpaMMbl MPoduIs IIeKTpoodOpya0BaHHE H
3NEKTPOTEXHOJIOTHH MPEANPHUITAN U MPOU3BOJCTB 0700peH YueHbiM coBeToM ®I'BOY BO 'AY
CesepHoro 3aypanbs oT «31» mas 2024 r. [Iporokon Ne 14.

Pabouas mporpamma yueOHOMH TUCIUIUIMHBI 0100peHa Ha 3aceTaHny Kadeaphl JECHOTO XO35HCTBA,
JIepeBO0OPa0OTKH M IMPHUKIAAHON MeXaHUKU 0T «31» mas 2024 r. [Iporokon Ne8a.

3aBenyrommii kKadeapoit .@; H.U. Cmonun

Pabouas mporpamma yueOHON AMCIMILIMHBI (MOAYIIs) 0100peHa METOMYECKONH KOMUCCHEH HHCTHTYTA
ot «31» mas 2024 r. Ilpotokon Ne 8.

[Ipeacenarenb METOANYECKON KOMUCCUU UHCTUTYTA //% C.M. Karoruna

PazpadoTuuk:

A.1O. Uy0a, mouent kadenpsr JlecHoro xo3sicTBa, 1epeBO0OPaOOTKH 1 MPUKIIATHON MEXaHHUKH, K.T.H.

JUpeKTop MHCTUTYTA: /,% = H.H. Yctunos



1. Ilepevyenb NIaHNPYeMBIX Pe3yJIbTATOB 00y4eHHs 110 JMCHHUILINHE, COOTHECEHHBIX €
IVIAHNUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHUSsI 00pa30BaTe/JbHOH NPOrpaMMbl

Koo
Komne-
menyuu

Pe3yanaTH OCBOCHU

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIUH

[lepeueHs mIaHUPYEMBIX
pe3yNIbTaTOB 00YUYEHHUSI 110
JTUCIUIINHE

Criocoben
OCYIIECTBIIATH cOOp
HUCXOTHBIX
MaTepUasoB,
HEOOXOIUMBIX IS
pa3paboTKH MJIaHOB
MeXaHHU3aIuu
(aBTOMaTH3AIINN)
MIPOU3BOICTBEHHBIX
MIPOIIECCOB U
IKCIUTyaTaliH
CENILCKOXO3AMCTBEHHO
U TEXHUKU

IK-1

N -4nx-1Onpenensier
pecypchl, HEOOXOTUMBIE TSI
BHE/IPEHHS Pa3pabOTaHHBIX
MEp IO TIOBBIIIICHUIO

3¢ (HEeKTHBHOCTH
OKCILTyaTaIuH
KOHCTPYKIIMOHHBIX
HJIEMEHTOB;

3Hamb:
- OCHOBHbIE 3AKOHbI MEXAHUKIL,

- 8udvl Odepopmayuii  meepovix
mer,

- eceomempuyecKkue napamempul
KOHCIPYKYUlL;

- IPOYHOCHHbBLE XAPAKMEPUCTIUKU
Mamepuanos;

- yenosus
KOHCMPYKYutl  npu
sudax deghopmayuti
ymembp:

- COCABIAMb YPAGHEHUs
pasHosecus O
paccuumuléaemon Cucmembsi,
onpeoensams UCKOMbLL
napamvemp,

- npoexmupogams 00veKm,
VO0871emBoPAIOUULL YCLOBUD
npoyHOCMU

enaoemn:

- CNOCODHOCMbIO — NpUMEHeHUs
3aKOHO8 MexanuKu ons
NPOYHOCIHO20 aHanusa
KOHCIPYKYUU;

- cnocobHocmvio  onpedeneHus
euoa depopmayuii
paccmampusaemor
KOHCMPYKYUUL,

- Memooukamu —paciema Ha
NPOYHOCHb uccaedyemvix
KOHCIMPYKYUL,

- CNOCODHOCMbIO AHATUZUPOBAMb
pesynbmamusl  pacyema O
evibopa Mamepuana
KOHCIPYKYUU

npoiynocmu
pa3iudHblx

2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Hannas gucruruimHa OTHOCHTCS K bioky 1 o0s3arensHON uyacTh oOpa3oBaTeIbHOM

pOTPaMMBlI.

I[J'I}I HU3YUCHUA OUCHUILINHBI HGO6XOI[I/IMLI 3HaHUS B OO0JACTHU: DU3UKH,

TeopeTnyeckoil MEXaHUKHU.

Maremaruxu,

MexaHuKa SBISETCS NPEANIECTBYIOEH TUCIUTUTMHON U1l AUCUUIUIAH: DJIEKTPOIPUBO/L.

HucnunnuHa uzyvaercst Ha 3 Kypce B 6 cemecTpe 1Mo ouHoi ¢hopme o0yueHus, Ha 4 Kypce

B 7 ceMecTpe - 3a04HOM opme.




3. O0beM JUCUMIITIMHBI M BUIbI Y4eOHOH padoThl

OO61mast TPYA0EMKOCTh AUCIUILTHHBI cocTaBisieT 108 yacoB (3 3a4eTHBIX €IHHHIIBI).

Bun yaeOHOM paboThI dopma 00yueHus
OuHas 3a04Has

AyIMTOpHBIE 3aHATHS (BCEro) 64 18
B mom uucne: - -
JlekuronHoro Tumna 32 10
CeMHHApCKOTO TUTIA 32 8
CamocrosiTesibHas padoTa (Bcero) 44 90
B mom uucne: - -
[TpopaboTka Marepuaia JeKIHiA, 20 -
MOJITOTOBKA K 3aHATHUAM 72
CaMoCTOsATeIbHOE U3YUYCHUE TEM 8
KonrponbHas pabora - 18
PacuetHo-rpaduueckne paboTsl 16 -
Bupa npomexyToyHo arrecTanyu: 3a4€T 3a4eT
OO0masi Tpy10eMKOCTh:
4acoB 108 108
3aUETHBIX €OUHHUI] 3 3

4. Conepsxkanue QU CHUNINHbBI

4.1. Conep:xanue pa3iesioB TUCUUIIMHBI

No HaunmenoBanue paznena Coneprkanue pasjaena
n/n JUCIUILINHBI
1 2 3
1. OcHOBHBIE TIOJIOKEHUS 3anauym Kypca, JOIYIIEHHs IPU pacdeTax, BHEIIHUE CHUJIBI,
nedopMaIuu 1 epeMenieHus, HanpsHyKeHHs, METOJT CEYEHUH.
2. OceBoe pactsbkenue u | OnpeneneHue  BHYTPEHHHUX — YCWIMM, HampsDKEHUH U
CKaThe IIepEMENICHU M, CTATUYECKU HEONPEIETUMBIE CHCTEMBI.
3. Mexanuyeckue JlnarpaMMBbl pacTsKEHUHN U IIEPEMELLIEHUN
XapaKTEPUCTUKH XapakTepuCTUKU IPOYHOCTH
MaTepuana, HanpshKeHHUs | XapaKTepUCTHUKU IUIACTUYHOCTH
IIPU Harpys3Kax Bubl Hanps)KEHHOTO COCTOSIHUS
3aKOH MapHOCTH KacaTeJIbHbIX HaNpsyKEHUI
[lorenumaneHas osHeprus  aedopmanuu, HanpsbkeHHo-
neGopMHUpPYEMOE COCTOSIHUE B TOUKE.
4. CnBur u cpe3 OCHOBHBIE NOHSTHS, IPAKTUYECKUE PACUETHI HA CIIBUT U CPE3
5. I'eomerpuyeckue CraTtndeckuil MOMEHT CEYEHHs, MOMEHTBI MHEPLIUU IIPOCTBIX
XapaKTEPUCTUKH U CIOXHBIX (UTYyp, TJIaBHbIE OCH M TJaBHbIE MOMEHTHI
IIJIOCKUX CEUYCHUMU MHEpLUH, IEPEHOC U ITIOBOPOT OCEH, SJUIMIIC HHEPLIUH.
6. Kpyuenue OCHOBHbBIE TIOHATHA, HANPSIKEHUS M TEPEMEIICHUS IpU
Kpy4YeHUu Kpyrjoro Opyca, pacueTbl Ha MPOYHOCTh U
KECTKOCTb, KpYUeHHE OPYChEB NMPSIMOYTOJILHOTO CEUSHHSI
7. N3rud OCHOBHBIE TIOHATHS, THUIIBI OMOp OaloK, OmpeneIcHue

ONOPHBIX PpEaKIi, BHYTPEHHUX YCUJIMH M HU3rHOAIOMINX




HaIpPsDKESHUSM,
nepeMeIieHni mpu u3ruoe.

yCIOBHE
KacaTeJbHbIE HAIPSDKEHUS,

MIPOYHOCTH

MOMEHTOB, NocTpoeHue smop. OnpeneneHne HOPMaIbHBIX
HaIpsDKEHUH,

1o HOPpMaJIbHBIM

OIIPEACIICHUC

8. | 'mnoress! mnactuuHocTH | HazHaueHue u kiaccuUKanus TUNOTE3 IPOYHOCTEH.
U pa3pylIeHus
9. | Cnoxnoe OCHOBHBIE TIOJIOKEHHS, IPUMEP TOCTPOSHHS AITIOP JJOMAaHBIX
COIIPOTHUBIICHUE CTEp’KHEH, NeiicTBHEe BHELTHUX HArpy30K, BEI3BIBAEMBIX
HECKOJIBKO BHYTPEHHHX YCHIIHH.
10. | YcroitunBocTh  cxkaThix | OCHOBHBIEC OHATHS, (hopMyna Ditnepa u Gpopmyna
CTep)KHEH SlcuHCKOTO0, pacyeT cTep kHei mo ko3 dunreHTam
MPOJOJILHOTO U3rHoa.
4.2. Pazaenbl AMCUMIIMH M BUAbI 3aHATHH
o4Has popMa 00ydeHUs
Ne HaumenoBanue paznena Jlexuuonnoro | CeMHMHAapCKOTO CP Bcero,
n/n JHMCIUTITHHBI THUIA THUIA 94acoB
1 2 3 4 5 6
1 | OcHoBHBIE MTOJIOKEHUS 2 - 2 4
2 | OceBoe pacTsHKEHHE U CKATHE 4 4 8 16
3 | MexaHWYeCKHE  XapaKTePUCTUKU 2 2 2 6
MaTtepuaia, HalpsOKEHUS — TpU
Harpyskax
4 | CuBwr u cpe3 4 4 2 10
5 | I'eoMeTpuyeckne XapakTEPUCTHKH 4 4 2 10
TUIOCKUX CEUEHUH
6 | Kpydenue 4 4 8 16
7| U3rud 6 8 8 22
8 | 'unoTe3sl MIACTUYHOCTH H - - 2 2
paspymeHus
9 | CloXHOE COTIPOTUBJICHUE 2 2 2 6
10 | YcToW4YMBOCTh CKAThIX CTEpPIKHEH 4 4 8 16
Wroro: 32 32 44 108
3aoyHas (hopma oOydeHUst
Ne HanmenoBanue paszneina Jlexumonnoro | CeMMHapCKOTo CP Bcero,
/1 JCIIATUTHHBI TUTIA TUTIA JacoB
1 2 3 4 5 6
1 | OcHoBHBIE MOJIOKEHUS 2 - 6 8
2 | OceBoe pacTsDKEHHE U CKAaTHE 2 2 10 14
3 | MexaHnnuyeckue  XapaKTEPHCTHKH - - 8 8
MaTepuaia, HalpsDKeHUs — TpU
Harpy3kax
4 | CnBur u cpe3 - - 8 8




5 | 'eoMeTpruyeckne XapaKTEPUCTHUKH - - 8 8
IIJIOCKUX CEUECHUM
6 | Kpyuenue 2 2 10 14
7 | U3rub 2 2 10 14
8 | ['umoTe3sl IIIACTUYHOCTH U - - 10 10
paspyleHus
9 | ClokHOE COTPOTUBJICHUE - - 10 10
10 | YcTOWYMBOCTH CKATHIX CTEPIKHEH 2 2 10 14
Uroro: 10 8 90 108
4.3. 3aHsATHS CEMMHAPCKOIO THIIA
No Noe paznena TpynoemkocTs (dac.)
. /;1 JUCLIUII- Tema OYHas 3aoyHas
JIMHBI
1 2 3 4 5
1
2 OceBoe pacTsHKEHNE-CIKATHE CTEPIKHS
2 2 Craruyecku HEOIpeIeIMMbIE CUCTEMbI PaCTSHKEHUS 2 -
COKaTHs
3 3 NMopbop maTteprana no NPOYHOCTHbIM XapaKTEPUCTUKaM 2 -
4 Jedopmaumm casura: 3ak1en0YHbIE U CBAPHbIE 4 -
4 coeguHeHuns
5 5 OnpeneneHne reOMETpUUECKUX XapaKTEPUCTUK 4 -
COCTAaBHOTI'O MIONIEPEYHOT0 CEUEHUS
6 . 4 2
6 Kpyuenue crepxuei. Pacuer Ha mpo4HOCTH
7 7 Omnpenenenne BHYTPEHHUX YCHINN IPU U3ruoe 6 2
IPOCTHIX OAJIOK, pacyeT Ha MPOYHOCTh
8 o 2 -
7 Onpenenenue nepemMenieHN 6anku npu u3ruoe
9 8 Pacuer Ganku npu kocom usrude. Pacuer Ganku npu 2 -
COBMECTHOM HM3TH0€ ¢ KpyueHUEM
10 9 Pacuert creprHei Ha yCTOWYMBOCTb, TOJ00D 4 2
MONEPEYHBIX CEUCHU N
Uroro 32 8

4.4. TlpumepHasi TeMAaTHKA KYPCOBBIX IPOEKTOB (pador)
He npedycmompero OIIOII.

5. Opranusanusi cCaMOCTOATEIbHON PadoThI 00y4aroIUXCs M0 AUCHUAIIIHHE

5.1. Tunbl caMOCTOATEJILHOM PA0OTHI U €é KOHTPOJIb

Tun camocTosiTeILHOMH PadoTHI

®opma 00y4eHus
o4HAS |  3a04Has

Texymuii KOHTPOJIb




[TpopaboTka MaTepuaia JCKIHiA, 20 - TECTHPOBAHUE
[IOrOTOBKA K 3aHITUIM 72
CaMocTosTeIbHOE U3YYCHUE TEM 8 TECTHPOBaHUE,
cobeceioBaHNE
PacuetHo-rpaduueckne paboTsl 16 - 3aIuTa
KontposnbHbie paboThI - 18 3alUTa
BCETO YaCOB: 44 90

5.2. YueOHO-MeTOAuYecKHe MATEPHAJIBI IJIsl CAMOCTOAITEIbHON padoThI:

1. CBUIETEIBCTBO O TOCYIAPCTBEHHOM peructpanuu 6a3pl JaHHbIx Ne 2016621263
Poccuiickas ®enepauns. MurepaktuBHbii Kype "ConpotupiieHue marepuaion' : Ne
2016620999 : 3asBi. 18.07.2016 : omy6u1. 16.09.2016 / C. H. KokomuH ; 3asiBUTEIH
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIIETO
obpazoBanus «['ocynapcTBEHHBIN arpapHblii yHUBEpCUTET CeBEpHOTO 3aypanbsi».

2. [MTuporoB C.II., Uyba A.FO. Ilpuxmannas mexaHuka: YueOHOe mocoOue /
C.ILITuporos, A.}O.Yy0a. -Tromens: [AYC3, 2015. - 77c.

5.3. Tembl, BBIHOCHMBbIE HA CAMOCTOSAITE/IbHOE H3yYeHHUe:
(coenacno mabauye nynkma 5.1)
1. I'unoTessl MIACTUYHOCTU U pa3pyLICHUS.

6. MOoHI OLEHOYHBLIX CPeACTB /Js1 TPOBEIEHUS TMPOMEKYTOUHON aTTecTaluuu
o0yyarommxcsi Mo JMCHUIINHE

6.1 IlepeueHb KOMIIETEHIIHIT W OLIEHOYHBIE CPEACTBA HMHAUKATOPA 0CTHUKEHUS
KOMIIeTeHIIMH

Koo Ilepedens UIAHUPYEMBIX HanmenoBanue
Nunukatop AoCTHXKEHUS
Komne- pe3yabTaTOB OOYUEHUS M0 | OLIEHOYHOTO CPEACTBA
KOMIICTCHIINHU
meHyuu JUCHUITIINHE
3HamMb: Tect
- OCHOBHbLE 3AKOHbL MEXAHUKU, DK3aMEHAI[HOHHBIN OMIeT
- 6uovl Odepopmayuii mMeepovix
mer;
- eceomMempuyecKkue napamempul
KOHCIPYKYULL,
- IPOUHOCHIHbBLE XAPAKMEPUCTIUKU
U 1-41ic10npenensier Mamepuanos,
- VCRogust npounocmu
PeCypChl, HEOOXO/TMMBIE A KOHCMPYKYUIL ~ NpU  PA3IUYHBIX
BHCIPCHUA pa3pa6OTaHHBIX suUOaAX 0eqbopMauuﬁ
HK'l MCEP 110 ITOBBIICHUTO ymembsb:
aq)(beKTHBHOCTH - cocmaesiisims YpaeHeHus
SKCIUTyaTAIHH pagnogecus 011 )
PAcCcUUmbl8aemMoll cucmemul,
KOHCTPYKITMOHHBIX onpeoensims UCKOMb

- npoekmuposams 06veKm,
Y0081emEoPAIOWUTL YCIOBUIO

npouHOCmU
e1a0emn:

- CnocoOHOCMbIO  NpUMEHeHUs.
3aKOHO8 MeXaHuKu ons

NPOYHOCMHO2O0 anaiusa




KOHCIPYKYUU;
- cnocobHocmvio  onpedeneHus

suoa Odegopmayuii
paccmampusaemou
KOHCIPYKYUU;

- Memooukamu paciema Hd
nPOUHOCHIb uccuedyemvix
KOHCIPYKYUt,

- CNOCOOHOCMbBIO AHATUIUPOBANTL
pe3ynvmamsl pacuema ons
svlO0Opa mamepuana
KOHCMPYKYUU

6.2. HIkaabl oeHUBAHUSA

IlIkana oneHnBaHNsI TECTHPOBAHUSA HA 3a4eTe

% BBINOJHEHUS 3aJaHUSs PesyabTar
50—-100 3a4TEHO
menee 50 HE 3a4TEHO

6.4. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MATePHAJIbI:
VYka3aHbl B IpUI0KEHUH 1.

7. IlepeyeHb OCHOBHOW M JONOJHHUTEJIBHON Y4eOHOIl JHUTEpaTypbl, HEOOXOAUMO
JJIs1 OCBOEHMS 1M CHUTLITHHBI
a) OCHOBHas JUTepaTypa:

1. Crenun, IIL.A. CompotuBieHre wmaTepuagoB [DIEeKTpoHHBIM pecypc] : yued. —
OnektpoH. naH. — Cankrt-IlerepOypr : Jlanp, 2014. — 320 c¢. — Pexum nocryna:
https://e.lanbook.com/book/3179. — 3aru. ¢ skpaHa.

2. HoponuH, @. A. Teopernyeckas MexaHuka : yueoHoe nocodue / @. A. JlopoHuH. —
Canxkr-IlerepOypr : Jlanb, 2022. — 480 c. — ISBN 978-5-8114-2585-3. — TekcT :
ANIEeKTPOHHBIH // JlaHb : anexkTpoHHO-Onbnmoreynas cucrema. — URL:
https://e.lanbook.com/book/212570 (nara obpamenus: 11.05.2023). — Pexxum noctyma:
JUIsS aBTOPH3. MOJIb30BaTENEH.

0) IOIOJIHUTEILHA JUTEPATYDA:

1. XKykos, B.I'. Mexanuka. ConpoTHBIICHHE MaTepHalOB [DIEKTPOHHBIN pecypc] : yueO.
nocobue — OnekTpoH. aaH. — Cankrt-IlerepOypr : Jlanp, 2012. — 416 c. — Pexum
nocrymna: https://e.lanbook.com/book/3721. — 3arm. ¢ sxpaHa.

2. Dppenn, A.A. Teopernueckast MmexaHuka. CONPOTHBIIEHHNE MaTEKPHAJIOB: Y4el. mocodue
JUTSL MAITMHOCTP. criell. cpel. mpod. yued. 3aBenenuii / A.A. Dpaenn, H.A. Dpaenu. - 4-¢
u31., mepepad. u xom. - M.: Bercmr. mik., 2002. - 318 c.

3. CwmonuH, Hukomnait UBanosuu. ConpotusieHue marepuanoB [Tekct]: YueOHoe mocobue
/ HH. Cmonun, A.W. SAxumos - Tromens. Bexktopbyk, 2010. - 112 c.

8. Ilepeuennb pecypcoB HHGOPMAINHOHHO-TEJIEKOMMYHUKANMOHHOW CeTH
"HHTepHer"




ConpoTuBieHHE MaTepHaIOB — OSJICKTPOHHBIM Y4eOHBI Kypc IUIsl CTYIEHTOB -
http://www.isopromat.ru/teormeh/

9. MeToauvecKkue YKa3aHUs sl 00y4al0IIUXCH M0 OCBOEHHIO TUCIIUILIHHBI

1. CraTtuka 1 3JIeMEHTHI MPUKIIATHON MEXaHUKHU [ DJIEKTPOHHBIN pecypc]|: yaeOHo-
METOAMYECKOE TTOCOOHE 110 TEOPETHUECKON U MPHUKIIATHON MEXaHUKE ISl CTY/IEHTOB
THEBHOU (popMbl 00yueHust/ — DIEKTPOH. TEKCTOBbIE JaHHbIe.— BopoHex:
Boponexckuii rocyapcTBEHHBIN apXUTEKTYPHO-CTPOUTENIbHBIN yHUBEpCUTET, DbC
ACB, 2016.— 52 ¢.— Pexum goctyna: http://www.iprbookshop.ru/59132.html.—
OBbC «IPRbooks»

2. Cwmommn H.U., Kokommu C.H., Yy6a A.IO. ConpoTuBieHue MaTepuaioB: Y4eOHOe
nocobue / C.ILITuporos, A.}O.Uyb6a. - Tromens: TAYC3, 2018. - 147c.

[lpr wm3ydeHHHW TUCHMIUIMHBI OOYYaIOIMMCS LEIeCO00pa3HO BBITIOIHITH CIETYIOIINE
PEKOMEHIAIUU:

1. 3yuenne yueOHOM TUCIUIUIMHBI JJOJDKHO BECTHCH CHCTEMAaTHYECKH.

2. Ilocne m3ydyeHus Kakoro-aubo paszfiena mo y4eOHUKY WM KOHCIEKTHBIM MaTepuaiam
PEKOMEHAYETCS 10 TaMATH BOCIPOU3BECTH OCHOBHBIE TEPMHUHBI, OIPENCICHUS, MOHSITHS
paszzena.

3. Ocoboe BHUMAHUE CIEAYET yETUTh BBIIIOJHEHUIO OTYETOB 110 MPAKTHUYECKUM 3aHITHIM
Y MHIUBHUIYaJIbHBIM KOMITJIEKCHBIM 3a/IaHUSIM Ha CAMOCTOSATEIbHYIO PaboTy.

4. Bcs TeMaTHKa BOIPOCOB, H3YYaeMBIX CAaMOCTOSITENIBHO, 33JaeTCs Ha JICKIHUAX
npenogaBareneM. MM ke [aloTcsd MCTOYHUKH (B MEPBYIO oOuepelb BHOBb H3JIaHHBIE B
NEepUOANYECKON HayyHOW JuTeparype) s Oojiee JETaJbHOTO IIOHMMAaHHUS BOIIPOCOB,
03BYUEHHBIX Ha JIEKIIUU.

[Ipu camocTosaTensHON TPOPaObOTKE Kypca 00y4yaromuecs TOJDKHBIL:

IPOCMAaTPHUBATh OCHOBHBIE ONpeAeTIeHNs U (aKThl;

MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHSATHH MaTEpUal U JOMOJIHUTH €T0 C
y4€TOM PEKOMEHJOBAHHOW MO JaHHOM TeMe JUTEPaTyphl;

U3YYUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIISATh TE3WCHI, aHHOTAIIMA M KOHCIEKTHI
Haun0oJiee BaKHBIX MOMEHTOB;

CaMOCTOSITENILHO BBITIOHATH 33aHNUs1, aHATOTUYHBIE MTPEJIaraéMbIM Ha 3aHATHSIX;

UCIIOJIb30BaTh JIJIsl CAMOIIPOBEPKH MaTepualbl (pOH/Ia OLIEHOYHBIX CPEJCTB.

10. Ilepeuenb HHGOPMALMOHHBIX TEXHOJIOT U
Microsoft Windows 10 Professional, Microsoft Office Standard.

11. MaTepuanbHO-TeXHUYeCKOe o0ecnevyeHue AU CUMIIINHBI
[Tpy n3yyeHnn AMCUUILUIMHBI UCTIONB3YIOTCS TEXHUYECKHE CPEACTBA O0yUSHHS
(MynbTUMenuitHOE 000pyaoBaHue). [Ipu uTeHuu JIeKIHii IPeayCMOTPEHO UCIIOJIB30BaHNE
aBTOPCKHX MpPe3eHTAlUH, KOTOpPBIE COAEPKAT BU3YyaTbHYIO0 HHPOpMaLKIO. JIeKIIUK MpOBOAATCS B
ayJUTOPUSX, OCHAILICHHBIX MYJIbTUMEIUIHHBIM 000PYA0BaHHEM.

12.0co0eHHOCTH OCBOEHUS] AUCHUMJIMHBLI s HHBAJIUAOB M JHMI ¢ OrPpaHMYEHHBLIMH
BO3MOKHOCTSIMH 3I0POBBSI

OO0yuenne 0oO0ydJaromuxcsi ¢ OTPAaHWYEHHBIMH BO3MOKHOCTSMH 3/IOPOBbS TIPU HEOOXOTUMOCTH
OCYIIECTBISIETCSI HA OCHOBE aJaITHPOBAHHON paboyeil mporpaMMbl ¢ UCHOJIb30BAHHEM CITCIIUATBHBIX
METOJIOB OOYyYeHHS M JUIAKTHYECKUX MAaTePUANOB, COCTABICHHBIX C Y4YeTOM OcOoOeHHOCTEH



MCUXO(U3NIECKOTO PAa3BUTHSA, HWHAWBHAAYAJIbHBIX BO3MOXKHOCTEH W COCTOSIHHS 370POBBSI TaKHUX
obyJaroruxcst (00yJaromierocs).

B mensax ocBoeHMs y4eOHOW MPOrpaMMbl AMCHUIUIMHBI WHBAIWIAAMH M JIMLIAMHU C OTPaHUYECHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBbSI 00€CTICUMBACTCS:

* IS WHBAJIHJIOB U JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS 110 3pEHUI0: pa3MeIIeHNE B
JMOCTYIHBIX JISI  OOYYarOIIWXCsI, SBJSIIOIIMXCS CJIETBIMH WM CIIAa0OBHIAIIMMH, MeCcTaX M B
aJanTUPOBaHHOW (OpME CIpaBOYHOW HMH(DOPMALMK O PACITUCAHMU YYCOHBIX 3aHATHIA, TMPUCYTCTBUC
aCCHCTEHTa,  OKAa3bIBAIOMIET0 00yJaromeMycsi HEOOXOAUMYIO MOMOIIb;  BBIMYCK  ANbTEPHATHBHBIX
dbopmaToB METOJIUYECKUX MaTepHaloOB (KpYHHBIH MWPpUPT Wi ayauo]aiiiel), HCIONb30BaHUE
Bepcun caiita s cnaboBuasimux ObC IPR BOOKS u cnenuanbsHoro MoowinbHOTO npuiokenus PR
BOOKS WV-Reader (mporpaMMbl HEBU3yalbHOTO IOCTyNa K HHGOpPMAalWH, MpeIHa3HAYCHHOW IS
MOOWJIBHBIX YCTpPOICTB, paboTaromux Ha oneparmonHoi cucreme Android m i0S, koTopas He TpeOyeT
crenuanbHo 0OyUYEeHHOTO acCcUCTeHTa, T.K. Moau ¢ OB3 1o 3peHnio paboTaloT cO CBOMM yCTPOHCTBOM
MPUBBIYHBIM CIIOCOOOM, WCIIONB3Ysl CICUUANBHBIC INTATHBIE MPOrPaMMBI JUIS HE3PSYUX JIIOJCH, C
kotopeiMu [PR BOOKS WV-Reader nmeeTr moIHYI0 COBMECTUMOCTB );

* IS MHBAJIWIOB W JIUI] C OTPAaHMYEHHBIMHA BO3MOKHOCTSMH 3/IOPOBBS TI0 CIIyXY: HaIEKAITUMH
3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHHE HH(POPMAIIHH;

* IS WHBAIHMJOB W JIMII C OTPAaHUYEHHBIMA BO3MOXKHOCTSIMH 3I0POBbBS, MMEIONINX HapYIICHUS
OTIOPHO-/IBUTATENIFHOTO  allllapara: BO3MOXKHOCTh OECHpEemsITCTBEHHOTO JOCTyNa OOYyYaroImuxcs B
y4eOHbIC TIOMEIICHHMSI, TyaJeTHbIC KOMHAThI M JPyTrue MOMEIIeHHsS Kadenpbl, a TakkKe NpeObIBaHUE B
YKa3aHHBIX MOMEIICHHSIX.

OO0pazoBanue O0OydYaAIONIMXCA C OTPAaHUYCHHBIMH BO3MOXXHOCTSMH 3/I0POBBSI MOXET OBIThH
OpPraHM30BaHO KaK COBMECTHO C JPYTHMH OOYYaIONIUMHCS, TaK M B OTACIbHBIX TIpyIIax WIH B
OTJICTBHBIX OpraHM3aIusiX.



[Tpunoxenue 1
MuHuCTEPCTBO HAYKH U BhICIIEr0 00pa3oBaHust PO

®I'bOY BO l'ocynapcTBeHHBIH arpapHblil yHUBepcUTET CeBEPHOTO 3aypaibs

NHXeHEPHO-TEXHONOTUYECKUN UHCTUTYT

Kadenpa JlecHoro xo3siicTBa, 1epeBOOOPAOOTKY M MPUKIATHON MEXaHUKH

OOH/I OUEHOYHbLIX CPEJICTB

1o yueOHOM qucuuiuivie MexaHuka

ISl HaripaBlieHus: ToArotoBku 35.03.06 ArpouHxeHepus
[Tpoduinp "InekTpooOOopyI0BaHUE U SIEKTPOTEXHOJIOTUN IPEANPUATUN U

MPOM3BOJCTB"

YpoBeHb BhICIIET0 00pa3oBaHus - OakagaBpuaT

PazpaboTuuk: q011eHT, KaHAUAAT TeXHUYecKuX Hayk A.F0.Yy0a

VYTBepKIeHO Ha 3aceJaHuu KadeIpbl
riporokoit Ne 8a ot «31» mas 2024 r.

3aBenyrommii kadeapoit _QEQ; H.U. Cmonun

Tromens, 2024



KOHTPOJIBHBIE 3AZTAHUS 1 UHBIE MATEPHUAJIBI OHEHKU
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe

Tanbl GopMUPOBaAHUS KOMIIETEHIINH B MpoLecce 0CBOEHUS TUCHUIIINHBI
MEXAHHUKA

Bomnpocs! k 3auéry

Komnerenmms Bompocsr

IIK-1 Cnoco6en ocymecTBuars 1 JonyuieHus B CONPOTHBICHUH

cOOp UCXOIHBIX MAaTEPHAIOB, MaTEpUaIOB.

HEOOXOUMBIX JUTS pa3paboTKu 2. Merox ceueHusl.

TUIAHOB MEXaHU3aIHH 3. TloHsaTHs 0 HaMpsOKEHUSIX, NedhopMaIusix.

(aBTOMATH3AITNH) 4. PactskeHHe - CKaTHe.

OPOU3BONICTBCHHBIX IPOLECCOB 1 5. OmnpeneneHue BHYTPEHHUX YCUIIUH,

IKCIUTyaTallnu IIOCTPOEHHUE dMIOP BHYTPEHHUX YCUIIUM.

CEITbCKOXO35IMCTBEHHON TEXHUKHU 6. OmnpeneneHue HANPSKEHUH, YCIOBHE

MPOYHOCTH MPU PACTSIKEHUM - CKATHUU.

7. 3akon 'yka, koo dumuent Ilyaccona.

8. VYciioBue )KECTKOCTU IPHU PACTSHKEHUH -
CKaTUH.

9. Cnsur. Pacuer 00ITOBBIX COEAMHEHUI.

10. CnBur. Pacuer 3aKkiI€MOYHBIX M CBaApHBIX
COEIMHEHUI.

11. HanpspkenHoe coctosinue. JInnelinoe
HaANPsKEHHOE COCTOSIHHE.

12. TInockoe HaNps’)KEHHOE COCTOSIHUE. 3aKOH
I'yka.

13. Kpyuenue. YcioBue MpoOYHOCTH.

14. Kpyuenue. Y cioBue KeCTKOCTH.

15. Teopuu npounoctu. [lepsas Teopus
HPOYHOCTH.

16. Bropast TeopHs IPOYHOCTH.

17. TpeTbst TeOpUS NPOUYHOCTH.

18. YerBepTas Teopust MPOYHOCTH.

19. U3ru6. OnpeneneHre BHyTPEHHUX YCUIIUH,
MOCTPOEHUE IOP BHYTPEHHUX YCHITHH.

20. N3ru6. YcnoBue MpOYHOCTH MO
HOPMaJbHBIM HANPSKCHUSIM.

21. YcnoBue NpoOYHOCTH 10 KacaTelbHbIM
HANpPsDKEHUSM TpU U3ruode.

22. [lomHas moBepKa MPOYHOCTH TIPU U3THOE.

23. Kocoit u3ru6.

24. BHeleHTpeHHOE PACTSHKEHUE - CKATHE.

25. Slnpo cedyeHusl.

26. Pacuer crepxHel OOJBIION KPHBH3HEI.

27. IuddepennanbHoe ypaBHEHUE YIIPYron
JTUHUY Oaku (OmpeeeHne NepeMeieHs)

28. Unterpan Mopa (onpenenenue
nepeMenIeHu i Ipu u3ruoe).

29. IIpaBusno Bepemnaruna.




30. Meton cun mns pacuera CHC.

31. YpaBHeHuUE TpeX MOMEHTOB.

32. Y4eT cui1 HHepIUH.

33. Ynap.

34. Konebanue.

35. ®opmyna Dinepa s onpeaeacHus
KPUTUYECKOU CHUJIBL.

36. Biusiaue crmocoOoB 3aKkperyieHUs] KOHIIOB
CTEPIXKHSI.

37. Ilpeaenbl npuMeHUMOCTH (GOpMYITBI Ditiepa.

38. DMmnupuueckue GopMyIIbl Jist ONIPEISIICHUS
KPUTHYECKHUX HANPSHKEHUH.

39. Ilpaktuyeckas ¢opMyna s pacdera Ha
YCTONYUBOCTb.

40. MexaHHYeCKHE XapaKTePUCTUKU CTaJIH.

41.VcnpiTaHue Ha CXaTue CTaju, JepeBa,
qyryHa. KauecTBennas KapTHHA
HCIIBITAHUH.

42. T'eoMeTpUIECKUE XapaKTePUCTUKH
ceueHusi. CTaTUCTUYECKUMT MOMEHT,
OCEBBIC MOMECHTBI HHEPIIHH, [ICHTPOOCIKHBIC.

43. MOMEHTBI HHEPIMH MIPSIMOYTOJIbHHKA.

44. MOMEHTBI UHEPIIMH TPEYTrOIbHUKA.

45. MOMEHTBI UHEPIMH KPYTa, KOJbIIA.

46.I' taBHBIC OCH, TJIABHBIC MOMCHTHI HHEPITUH.

Kpurepuu ouenku:

- «3a4TE€HO» BBICTABIIETCS CTYACHTY, €CIM CTYAEHT JaeT TOJHBIH OTBET Ha
TEOPETUYECKHI Bonpoc OuieTa M MpaBWIIbHO pellaeT 3ajady, Ju00 JaeT HEBEpHBIM OTBET Ha
TEOPETUYECKHI BOMPOC OUIIeTa, MPaBUIIBHO PelaeT 3aJauy U MOsCHSET ee pellieHue;

- «HE 3aUTEHO» €CJH CTYJEHT He OTBEYaeT Ha TEOPETHUYECKHI BOIPOC OuieTa M HENpaBUIbHO

pemacTt 3aaavy.

KommuiekT 3aianuii 1Jisi KOHTPOJIbLHOM padoThI

KP - 1 cocrout u3 nByx 3amad. CTyIeHT BBIOMpAeT THUI CXEMbI, HOMEp KOTOpPOHl JOJKeH
COOTBETCTBOBATh MOCjeNHEeN LH]pe HOMepa 3a4e€THOM KHUKKU U CTPOKY C JIaHHBIMH M3
TaOJIMIIBI, COOTBETCBYIOIIYIO MpeANocieanel udpe Homepa 3aueTHON KHIKKH.

3agaua 1. AOCONMIOTHO >KECTKHW TOPH3OHTAIBHO PACIONIOKEHHBIH Opyc omupaeTcs Ha
IIAPHUPHO HETIOJBMKHYIO OTIOPY M MPHUKPEIUIEH K JIBYM CTEPXKHSM MPU TOMOIIH IIAPHUPOB
(puc. 1). OmuH cTepkeHb MMEET TolepeuHoe cedenue A, apyroit — 2A. Ha Opyc aeiicTByeT
BEepTUKAJIbHAS criia F, Ipuiio)KeHHas B yKa3aHHOM Ha pUCYHKE Toyruke. Tpedyercs:

1) HaliTH YCUITUS M HANIPSDKEHUS B CTEPIKHSX, BBIPA3uB UX uepes cuiy F;



2) HaWTH [OMyCKaeMylo Harpy3ky Fj.n, NpupaBHSB Ooiblliee M3 HANpPsDKEHUH B ABYX

CTEPXKHSIX IomyckaeMoMy HamnpsbkeHuo |G =160 Mua,(16xH/cm?).

JlaHHBIC B3STh M3 TAOJIHIIBI 1.

Tabmuma 1
JlaHHbBIEC BEITMYMHBI JlaHHBIC BETMIHHBI

2 . 2 -

3 3
5 | s = = = o 5 | = = = |z g
= = o - - g o = = . - . 5
=3 ° © o o =B =1 S o S S &
M < > m < >
1. 10 2,1 3,1 1,0 /4 6. 12 2,6 3,6 1,2 /4

N

10 2,2 3,2 1,0 /4 7. 13 2,7 3,7 1,3 /4

3. 11 2,3 3,3 11 /4 8. 13 2,8 3,8 1,3 /4

4. 11 2,4 3,4 1,1 /4 9. 14 2,9 3,9 1,4 /4

S. 12 2,5 3,5 1,2 /4 10. 14 3,0 4,0 1,4 /4
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Puc. 1

Vxazanua. Jlna onpeneneHus AByX HEHU3BECTHBIX YCWIMH B JABYX HEHM3BECTHBIX CTEPIKHSIX
CJIEIyeT COCTaBUTh OJIHO YpaBHEHHE CTaTUKU U OJJHO ypaBHEHUE aepopmariuii.

3anpaua 3. [[ns 3amanHoi cxembl 0anku (puc.3) TpedyeTcsi TOCTPOUTH IIOPY
MOTIEPEYHBIX CUJI U AMIOPY U3THOAIOIINX MOMEHTOB, HAUTH MaKCHUMAaIIbHBIN N3THOAIOIIHIA
MOMEHT M, ¥ IO HEMY TTOA00paTh CTAIBHYIO JIBYTAaBPOBYIO OAJIKy C YKa3aHUEM ee HOMepa

o 'OCT 8239-72.

Jlomyckaemoe HampsbKeHHe Ha U3ru0 MPUHUMATh [0' ] = 150MHa.(15KH/CM2). JlanHbIE

AJId pacyucTa B34Th U3 Ta6J'II/II_U>I 3.

HexoTtopsie 3Ha4eHHsI MOMEHTOB CONTPOTHBIICHUS ceueHus mpu u3rude Wy miist 6anok
nsytaBpoBoro ceuenus (TOCT 8239-72) npusenens (Tabdim.3).



Tab6mumna 3

BapuanTtsl

JlaHHBIE BETUYUH
W3zrubarommuit CocpenoTodeHHast PaBHOMEpHO
MoMeHT M cuna F, xH acripeziesisieMasl Harpyska
aM| bwMm oM | LM ’ ’ pactip Py

kH. m

g, kH/m




1 2,0 3,2 1,8 | 10 7 20 22

2 2,2 3,4 19| 10 7 19 21

3 2,4 36 [20] 11 8 18 20

4 2,6 38 (21| 11 8 16 19

5 2,8 40 | 22| 12 9 15 18

6 3,0 4,2 23| 12 9 14 17

7 3,2 44 | 24| 13 10 13 16

8 3,4 46 |25 | 13 10 12 15

9 3,6 48 |26 | 14 11 11 14

10 3,8 50 [ 27] 14 11 10 13
Howmep 10 12 14 16 18 20 22 24 27 30
Oanku
W, em® 39,7 58,4 81,7 109 143 184 232 289 371 472

Kpurepuu ouenkmu:

OneHka «3a4TeHO» - JaH MOJIHbINA OTBET Ha Bonpoc 1o KP u npaBuiibHO, BEpHO pelieHa
3a7a4ya C JIEMOHCTpaluell 3HaHUs MaTepuajga TEM BOIPOCOB C MPUMEHEHHMEM CIIELHAIbHON
TEPMUHOJIOTHH, TPAaMOTHOTO H3JIOKEHMsT Marepuana, O(OpPMIEHHOTO B COOTBETCTBHM C
TpeboBaHUsAMH. J[OMYyCKAIOTCsI HE3HAUUTENIbHbIE HETOYHOCTH B MCIIOJIb30BaHMU CIIELUATbHOM
TEPMUHOJIOTHH, HE3HAYUTENIbHbIE OIIMOKH B U3JI0KEHUH MaTepualla, HETOUHOCTH B BBIBOJIAX 110
TeMe BOIPOCOB, HE3HAUUTEIbHBIEC OIINOKH B OPOPMIICHHUH.

OueHka «He 3aYTeHO» - JJaH HEBEPHBIM OTBET WJIM OTBET, HE PACKPBIBAIOLIUNA BOMPOC
KP ¢ npemoHcTpanueil He BIaJeHUS] TEPMUHOJIOTHEN MO TUCIUIIMHE, HEPABUILHOTO PEIICHUS
3a7la4M, TaKKE B Ciydae, €ClId Ha MPOBEPKY MPECTABICHBI IBE OJMHAKOBBIE MO COACPIKAHUIO
pabotsl. JIn6o KP BeinmonHeHa He MO 3aJaHHOMY BapHUaHTYy.

NuauBuayajibHble 3aJaHUS



3agaya 2. K crampHOMYy CTyneH4YaToMy Bally, MMEIOLIEMY CIUIOLIHOE IONEPEYHOE
CeUYCHHE, TPUIIOKEHBI YeThIpe MOMEHTa (puc. 2). JIeBbIii KOHEI] Bajla KECTKO 3aKPETUICH B
orepe, a MpaBblii KOHENl — CBOOOJEH W €ro TOpel HMEEeT YIJIOBBIE MepeMeIeHuUs
OTHOCHUTEIIBHO JIEBOTO KOHIIA.

Tpebyemcs: 1) HOCTPOUTD SMIOPY KPYTALIMX MOMEHTOB 10 JJTMHE Baa;

2) mnpu 3aJaHHOM 3HAUCHHH JOMYCKAEMOrO HANPSHKCHUsS Ha KPYYCHHUE OMPEICITUTh
nuametpbl 01 u O, Bana M3 pacuera Ha MPOYHOCTD, MOTYUCHHBIC 3HAUCHHS OKPYIJIUTH; 3)
MOCTPOUTD AMIOPY JCHCTBUTEIBHBIX HAIIPSKEHHUH

Kpy4YeHUs [0 AJHMHE Bana; 4) INOCTPOUTH SMIOPY YIJIOB 3aKpYYUBAHUS, NPUHAB G ~04E,
(20104KH/CM2). JlaHHBIC B3STHh U3 TAOJIUIIBI 2.

Tabnuua 2
PaccrosiHus, M Mowmentsl, kH.M []
Bapuant a b c T, T, Ts Ts MIla
1 1,0 1,0 1,0 51 2,1 1,1 0,1 30
2 11 11 11 5,2 2,2 1,2 0,2 30
3 1,2 1,2 1,2 53 2,3 1,3 0,3 35
4 1,3 1,3 1,3 54 2,4 1,4 0,4 35
5 14 1,4 1,4 55 2,5 1,5 0,5 40
6 15 1,5 1,5 5,6 2,6 1,6 0,6 40
7 1,6 1,6 1,6 57 2,7 1,7 0,7 45
8 1,7 1,7 1,7 5,8 2,8 1,8 0,8 45
9 1,8 1,8 1,8 5,9 2,9 1,9 0,9 50
10 19 1,9 1,9 6,0 3,0 2,0 1,0 50
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3anaua 4. CtanbHOI crepxens mmHoH L cxumaercst cuioii F (prc. 4). CrepkeHs nMeer
pa3IMYHbIC CXEMBbI 3aKPEIJICHHS KOHIIOB (JIBa TUTIA) U PA3IMYHBIC (DOPMBI TIOMIEPEYHOTO CCUCHUS
(msaTe BUIOB). Beero aecsates Tumnos 3amay. Jns cxem | -V, koadpurmeHT npuBeieHUs TITAHBI

H= 213, mmscxem VI- X, U= 1. Tpebyemea: 1) maiiti pasMepsl IOMEPEUHOrO CEUCHHS
IIPH JIOITYCKaeMOM HaIpsKEHUN [0' ] =160 Mna (16KH/CM2) (pacuer mpou3BOIUTH
NOCJIEI0BATEIbHBIMU PUOIMKEHUSAMH, MTPEIBAPUTEIBHO MTPUHSAB BETUYUHY KO UIeHTa
¢ =0,5);

2) HAlTH YUCIIOBOE 3HAUCHUE KPUTUYECKOW CHIBI M KOA((PHIMEHT 3amaca yCTOWYHMBOCTH.
JlaHHBIE B3STh U3 TAOJIHIIBI 4.

o) 3
= =
5] ) ®dopMma ceyeHus
% Cxema 3aKperieHus 5 Cxema 3aKkperieHust
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Tabauua 4

Puc. 4
JlaHHBIE BEIMUYUHBI
Bapuantsl F, kH I M
1 80 2,0
2 160 2,1
3 240 2,2
4 320 2,3
5 400 2,4
6 480 2,3
7 560 2,2
8 640 2,1
9 720 2,0
10 800 1,9

Kpurepuu oueHku:

Ounenka «3a4TeHO» - JJaH ITOJIHBIN OTBET Ha Bompoc 1o M3 m npaBUIIbHO, BEPHO pelIeHa

3agada C JIeMOHCTpaHPIefI 3HaHUA MaTcpuajla TEM BOIPOCOB € MPUMCHCHUCM CIICIMaJIbHOM

TEPMHUHOJIOTUH, TPaMOTHOI'O M3JIOKCHHUA MaTCpuraia, O(bOpMJ'IeHHOFO B COOTBCTCTBUU C

TpC6OBaHI/I$IMI/I. I[OHyCKaIOTC}I HE3HAUYMTEeIIbHbIE HETOYHOCTH B MCIIOJIH30BAaHHUM CIELHMAILHOM

TCPMHUHOJIOTUH, HCE3HAYHUTCIBbHBIC OIIMOKU B U3JI0KEHUU MaTcpHrajia, HCTOYHOCTU B BbIBOAAX I1O

TEMC BOIIPOCOB, HC3HAYUTCIIbHBIC OIIIMOKH B O(I)OpMJ'IeHI/II/I.

- OneHKa «He 3a4TEeHO0» - J1aH HEBEPHBIM OTBET WJIM OTBET, HE PACKPBIBAIOIIMI BONPOC C



HGMOHCTpaHI/Ieﬁ HC BJIaJICHHA TGpMHHOHOFHeﬁ o AUCHHUIUIIMHEC, HCIIPABUJIIBHOI'O PCHICHUA
3aaa4d, TaKXKE B ClIydac, €CJIM Ha MPOBEPKY MPECACTABICHBI ABC OAMHAKOBBIC IO COACPKAHUIO

pabotsl. JIn6o U3 BHIMONHEHO HE MO 33JaHHOMY BapHAaHTY.

KommuiekT 3apanuii 1Jist pacueTHo-rpaguueckoii padoTbl

PI'P cocroutr m3 nByx 3amad. CTyAeHT BBIOMpPAET THUII CXEMbI, HOMEp KOTOPOW OJDKEH
COOTBETCTBOBATh TOCJIEAHEH muppe HOMEpa 3a4eTHOW KHUKKUA U CTPOKY C JIAaHHBIMH W3

TaOJIMLIbI, COOTBETCBYIONIYIO MIpeaocieHel nudpe HoMepa 3a4eTHOM KHIKKH.

3apauya 1. AOCONIOTHO JKECTKHMH TOPU3OHTAIBHO PACIIOJIOKEHHBIN Opyc omupaeTcs Ha
HIAPHUPHO HETOABMKHYIO OTOPY M MPHUKPEIUICH K JIBYM CTEPXHSM MPU TMOMOIIM HIAPHUPOB
(puc. 1). OouH crepkeHb MMeET momepeuHoe cedenue A, apyroit — 2A. Ha Opyc aeiicTByet

BEepPTHKAIBbHAS cuja F, MpHIoKeHHAs B YKa3aHHOM HA pUCYHKe Toluke. Tpedyercs:

1) HaliTH ycuIus U HANPsDKEHUS B CTEPIKHSIX, BBIPA3UB UX uepe3 cuiy F;

2) HalTH JONMYCKAaeMyI0 Harpy3ky Fyo;, IpHpaBHSB OoJiblliee W3 HANPSDKEHHH B ABYX

CTEPIKHAX J0MycKaeMoMy Hanpsokeruio |O |=160 Mna,(16xH/cm?).

JlaHHbBIC B3STH U3 TAOIHIIB 1.

Tabmuua 1
JlaHHbIEC BETUYHHBI JlaHHbBIC BETUYHHBI

2 . = )

s 3 as 3

5 | % = = = =53 2 | = = = |5 5
=3 o < o o s = S o S S &
M < > m < >

1. 10 2,1 3,1 1,0 /4 6. 12 2,6 3,6 1,2 /4
2. 10 2,2 3,2 1,0 /4 7. 13 2,7 3,7 1,3 /4
3. 11 2,3 3,3 1,1 /4 8. 13 2,8 3,8 1,3 /4
4. 11 2,4 3,4 11 /4 9. 14 2,9 3,9 1,4 /4
5. 12 25 3,5 1,2 /4 10. 14 3,0 4.0 1,4 /4
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Vkazanua. Jlng onpeneneHus: AByX HEU3BECTHBIX YCHJIMH B JABYX HEHM3BECTHBIX CTEPIKHSIX
CJIeZlyeT COCTaBUTh OJJHO YPAaBHEHHUE CTATHKH U OJJHO ypaBHEHHUE JieopMaIHid.

3agaua 3. [[ns 3amanHoi cxembl 6anku (puc.3) TpedyeTcsi MOCTPOUTH S0Py
MOTIEPEYHBIX CHJI M DIIOPY U3THOAOIINX MOMEHTOB, HAHTH MaKCUMATbHBIN H3THOAIONTUI



MOMEHT M, ¥ TIO HEMY TOA00paTh CTAIBHYIO IBYTAaBPOBYIO OAJIKY C YKa3aHUEM ee Homepa
no 'OCT 8239-72.

Jlomyckaemoe HanpspKeHUE Ha U3THO MIPUHUMATh [0' ] = 150Mna.(151<H/CM2). JlanHbie
JUTSL pacyera B3sTh M3 TaOIUIbI 3.

HekoTopsie 3Haue€HUS MOMEHTOB COITPOTUBIICHUS ceueHus mpu u3ruode Wy st 6anok
nsytaBpoBoro ceuenus (I'OCT 8239-72) npuBeaensr (Tadi.3).
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Tabnuna 3
JlaHHBIE BETUIUH
Bapuantst Wzrubarommuit CocpenoTodeHHas PaBHOMEpHO
MOMeHT M cuna F, xH acmpeaesieMas Harpy3ka
aM| bbm [e,m| Lm ’ ’ pactpen Py
kH. m g, kH/m




1 2,0 3,2 1,8 | 10 7 20 22

2 2,2 3,4 19| 10 7 19 21

3 2,4 36 [20] 11 8 18 20

4 2,6 38 (21| 11 8 16 19

5 2,8 40 | 22| 12 9 15 18

6 3,0 4,2 23| 12 9 14 17

7 3,2 44 | 24| 13 10 13 16

8 3,4 46 |25 | 13 10 12 15

9 3,6 48 |26 | 14 11 11 14

10 3,8 50 [ 27] 14 11 10 13
Howmep 10 12 14 16 18 20 22 24 27 30
Oanku
W, em® 39,7 58,4 81,7 109 143 184 232 289 371 472

Kpurepun onenkn:

Onenka «3a4TeHO» - JaH IOJHBIA OTBEeT Ha Bompoc no PI'P m mpaBunpHO, BEpHO
pelmieHa 3ajaya C JCMOHCTpAallMEW 3HAaHUA Marepuaga TEM BOIPOCOB C IPUMEHEHUEM
CHelMaNbHOM TEPMUHOJOIMM, TPAMOTHOIO M3JIOKEHHs MaTepuana, oOQpOpPMIIEHHOTO B
COOTBETCTBUU C TpeOoBaHUAMU. [[omyckaroTcs He3HaYUTENbHbIE HETOYHOCTH B MCIIOJIb30BAHUU
CHeHalIbHOM TepMUHOJIOTUH, HE3HAUWUTENIbHbIE OIIMOKY B U3JI0KEHUH MaTepuana, HETOUHOCTH
B BBIBOJIaX 110 TEME BOIIPOCOB, HE3HAUUTENbHBIE OIIMOKH B O()OPMIICHHUH.

OueHka «He 32aYTEHO» - JaH HEBEPHBIM OTBET WJIM OTBET, HE PACKPBIBAIOIINI BOMPOC
PI'P ¢ nemMoHcTpanmei He BIaAeHUs] TEPMUHOJIOTUEN 10 NUCIUILIMHE, HEMPABUIBHOTO PEIICHUS
3a/la4d, TaKXKe B Cilydae, €CIM Ha IPOBEPKY MPEACTABIECHBI JBE OAMHAKOBBIE IO COJAEPKAHUIO
paboTsl. JIu6o PI'P BeimonHeHa He MO 3aJaHHOMY BapUaHTYy.

Bonpocs! qis 3amutsl PI'P



Tema: OceBoe pacTsizKeHHe U CKATHE

1. Kakue cnyyan neopmanuu Opyca Ha3bIBaIOTCA HEHTPAIBHBIM PACTSHKEHUEM UIIH CKATHEM?
2. Kak Bpruucisercs 3HadyeHHe MpoJI0JIbHOM CUIIBI B IPOU3BOJILHOM MONEPEYHOM CEUEHUU
Opyca?

3. Yro mpeacTaBisieT co00i 3MMropa MPOA0IbHBIX CHUJI M KaK OHA CTPOUTCS?

4. Kako#t BUJI UIMEIOT 3MIOPHI MTPOAOJIBHBIX CHJI Ut Opyca, Harpy>KeHHOT'O HECKOJIbKUMHU
OCEBBIMHU COCPEIOTOYCHHBIMU CUIIaMU?

5. Kak pacnpezneneHsl HOpMaibHbIe HAPSHKEHHUS B TIONIEPEYHBIX CEUCHUSX [IEHTPAIBLHO
PaCTSIHYTOT'O UJIH CKaTOro Opyca ¥ 4eMy OHU paBHBI?

6. Kak ncrionb3yercs TUIoTe3a IIOCKUX ceueHull (runore3a bepHysum) a1 BbISICHEHUSI 3aKOHA
pacrnpeziesieHus HOpMaJIbHBIX HAIIPSHKEHUN B MOTIEPEYHOM CEUEHUU PACTAHYTOrO (CKaToro)
Opyca?

7. Yto mpeacraBisieT co00i OTHOCUTENIbHAS TIPOJI0JIbHAS nedopmarius?

8. Kak crpouTtcs rpaduk (3mropa), moKka3pIBaroInil H3MEHeHue (110 JUIMHE ocH Opyca)
HOPMAaJIbHBIX HAIPSKEHUN B MOMEPEYHBIX CeYeHUsIX Opyca?

9. KakoBbI pa3MepHOCTH a0COTIOTHOW M OTHOCHTEILHOM MPOIOJBHBIX Jedopmarimii?

10. B xakux ceueHusx pacTsHyTOro Opyca BO3HHKAIOT HAaUOOJbIINE HOPMATbHBIC U B KAKUX
HanOOJIbIIINE KAacaTeIbHBIC HATIPSDKEHUS?

11. Yro Ha3bIBaeTCs MONHOU (A0COMIOTHOM ) IPOJIOJIbHON AehopMaIieii?

12. Yro Ha3bIBaeTCA MOAYJIEM YIPYTrocTu ?

13. UTo Ha3bIBaETCS )KECTKOCTHIO MOMEPEUHOT0 CEUCHUS MPU PACTHKEHUH (CxKaTUM)?

14. Kak popmynupyercs 3akon ['yka?

15. Uto Ha3bIBaeTCs aOCOMOTHOM M OTHOCUTENBHOM MomnepeuHbiMu aedopMarusimu opyca?

16. YUTo mpoucxXoauT ¢ MOMIEPEYHBIMH pa3MepamMu Opyca IpH e€ro pacTsDKEHUH U CKATHH?

17. Uto HazbiBaeTcs koddduimentom nomnepeunoit nedopmanuu (koddpdumnuentom Ilyaccona) u
KaKye OH UMEET 3HAYCHUS?

18. Kak Bnusier Benuuuna E Ha nedopmaruu 6pyca?

19. Kak onpenensiroTcs MpoI0JIbHbIE IEPEMETISHHS TOUEK CTePIKHS?

20. YUto npencrasisier coOoii amropa IpoA0IbHBIX MepeMEIIeHni?

Tema: U3rud

1. Yo Ha3pIBaeTCs MPSIMBIM M KOCBIM U3rHO0OM?
2. Yo Ha3bpIBAE€TCSA YUCTHIM U MONEPEYHBIM U3TUOOM?
3. Kakue BHyTpeHHHE YCUIIHMSI BOZHUKAIOT B IMOMEPEUHBIX CEYEHUAX Opyca B 00IIeM cilydae
JIEHCTBUSA HA HETO TIOCKON CUCTEMBI CUI?
4. Kakue npaBuiia 3HaKOB IPUHATHI IS KQXKI0TO U3 BHYTPEHHUX YCHIIUN?
5. Kak Bpruncnsiercst u3rudaronmii MOMEHT B TIOTIEPEYHOM CeueHun Opyca?
6. Kak BBIUMCISAIOTCS MONepeyHas U MpoA0JIbHAs CUIIBI B TIONIEPEYHOM cedeHUn Opyca?
7. Kakuie TUIbI ONOp NPUMEHSIOTCS U1 3aKperIeHHs 0aloK K OCHOBaHHIO?

8. Kak MOXHO OCYIIECTBUTH HEMOJIBUKHOE (T€OMETPHUECKH HEU3MEHEMOE) U CTaTHYECKU
oTpezieIuMoe 3aKperieHue 0aaok K 3emie?
9. Ilpu xakoM yHcie cBsA3el Oalka CTAHOBUTCS CTATUYECKU HEONPEAeTUMON?

10. Kakue ypaBHEHMS UCIIOJIB3YIOTCS I ONIPENEICHUs 3HAUEHHUM OITOPHBIX PEaKIUi?

11. Yemy paBHa TOpU30HTaNIbHAS ONIOPHAS PEAKLIMS TOPU3OHTAIBHOM OAKK P BEPTUKAIBHOM
Harpyske?

12. Kak mpoBepuTh NPaBUIBLHOCTD ONPEAEIEHUS ONOPHBIX PEAKIUil?

13. Kak onpezenstoTcsi ONOpHbIE PeaK[ii MHOTOIIPOJIETHOMN IIapHUPHOM Oanku?

14. Yro npencTaBisitoT COOOH 3IMIOPBI MOMEPEYHBIX U MPOJIOIBHBIX CHII, @ TAKXKe JII0pa
n3rubaromux MomMeHToB? UTo mpeacTaBiseT coO0i KaKaas OpJIMHATa dTUX AITI0p?

15. B xakoMm nopsiake cTposites amopsl Q u M?



16. ITouemy nipu nmoctpoernn dmtop Q u M anst 6anku, 3a7e1laHHON OHUM KOHIIOM, MOKHO HE
OTIPEIEIIATh OMIOPHbIE peaKIuu?

17. Kakast nuddepennmanbHas 3aBUCUMOCTh CYILIECTBYET MEX/1Y MOTIEPEUHON CHIION 1
MHTECHCUBHOCTBIO paclpeelieHHON Harpy3KH, MEepHeHIuKYIIpHOM k ocu Opyca? Crenaiite
BBIBO/JI 3TOM 3aBUCHMOCTH.

18. [To kakuM 3aKOHAM U3MEHSIOTCS IMONepeyHas Cuijla M U3ru0aroIiii MOMEHT 10 JJIMHE OCU
Opyca Ipu OTCYTCTBUHU pacllpeeIeHHOW Harpy3ku?

19. Kakoii Bux umeer smiopa u3rudaroimx MOMEHTOB Ha y4acTKe 0ajKu, BO BCEX CEUCHUSX
KOTOpOTO MONepeYHasi CUjla paBHa HYJIO?

20. Kak uzmeHsercs morepeyHasi Cujia B CE4eHUU, B KOTOPOM K Oasike MpUiIokKeHa
COCpEIOTOUCHHAS BHEIIHAS CUJIA, IEPIICHIUKYIISIpHAS K OCH Oanku?

21. Kak u3MeHseTCsl M3ru0aronmii MOMEHT B CEYCHHUH, B KOTOPOM K OajiKe MPUIIOKEH
COCPEIOTOUYCHHBIN BHEUTHUNA MOMEHT?

22. B yem 3aximrovaetcs mposepka amop Q u M?

23. B kakyto CTOpoHY o0pallieHa BBITYKIOCTh YMIOPBI M MPpU pacipeieICcHHON Harpy3Ke,
HaIpPaBIEHHOU BHU3?

24. Yo mpeacTaBIisIOT cOO00i HEHTpaIbHBIN CIOH M HEHTpallbHAs OCh M KaK OHHM PACIIOJIOKEHBI?
25. Kakue ¢hopMbl MOnepeyHbIX CEUSHUH SIBISIFOTCS PAllMOHATBHBIMU U1 OAJIOK U3 TIACTUYHBIX
MaTepuanoB?

Bonpocs! pus 3amutel UHAMBHAYAJbHBIX 32 JaHUIH
Tema: Kpyuenne

1. Ilpu kaKoM HarpyeHuu NpsAMoi Opyc UCTIBITHIBACT JePOPMALIUIO KPYUECHHUs?
2. Kak BBIUUCIISCTCSI MOMEHT, IepelaBaeMbIil ITKUBOM?
3. Kakoe nmpaBuiIo 3HaKOB MPUHATO JUISL KPYTALIMX MOMEHTOB?
4. Yto mpeacTaBisIOT COO0H SMIOPHI KPYTSAIINX MOMEHTOB U KaK OHU CTPOSTCS?
5. Uto Ha3bIBaeTCs MOJHBIM U OTHOCUTEIBHBIM YIJIOM 3aKpy4HBaHus Opyca?
6. [lepeuncinTe MpennOChUTKA TEOPUU KPYIEHUS IIPSMOTO Opyca KPyTiioro mornepeyHoro
CCYEHUH.
7. Kakue HampspKeHHs] BOSHUKAIOT B IMIOTIEPEYHOM CEUEHUH Opyca KPYTJIOTo CeYeHUs PU
KPYYEHUU M KaK OHHM HapaBJIeHbI?
8. Ompenenenne HANPSDKEHUH B MTONIEPEYHOM CEYSHHH CKPYYHBAaEMOro Opyca Kpyrioro
CEYEHUH.
9. Kakoe HanpspDKEHHOE COCTOSIHHE BO3HHKAET B KAXKI0W TOUKE Opyca KpyTriioro CE4eHus pu
Kpy4eHuu?
10. OmpeneneHre OTHOCUTEIHHOTO U TIOJTHOTO yTila 3aKpyIHBaHUsS Opyca KPyrioro CeYCHHS.
11. Yto Ha3bIBaeTCs )KECTKOCTBIO CEUEHHSI TPU KPyUEeHUN ?
12. TonsipHBIE MOMEHTHI MHEPIIMH KPYTIIOTO (CTUTIONTHOTO U KOJIBIIEBOTO) CEUCHUSI.

13. Yro HazbIBaeTCs MOJISIPHBIM MOMEHTOM COMPOTUBIICHUS, B KAKUX €AMHUIAX OH U3MepseTCs U
yeMmy paBeH (U1 Kpyra U KoJibla)?

14. PaBeH J11 MOJSIPHBI MOMEHT CONPOTHUBIIEHUS KOJIBIIEBOTO CEUYEHUS PA3HOCTH MOJIIPHBIX
MOMEHTOB COITPOTHBIICHUS] HAPYKHOTO M BHYTPEHHETO KPYTOB?

15. Yem oObscHsIETCS, UTO OpYC KOJIBIIEBOIO CEYEHUS ITPU KPYUEHUH SKOHOMUYHEee Opyca
CIUIOLIHOTO CEYEHUS?
16. Kak pa3pymaroTcst pu Kpy4eHUH JIepeBsIHHbIE U UyryHHbIe Opychsa? Kak 00BsICHUTH
XapakTep pa3pymIeHHs 1T KaXKIOTO U3 THX MaTepHaIoB?
17. Kak mpou3BOIUTCS pacyeT CKpyIMBaeMoro opyca Ha MPOYHOCTH?
18. Kak mpou3BOINTCS pacyeT CKpyIHBaeMOoro Opyca Ha )KeCTKOCTh?



Tema: YCTOMYHBOCTD CKATBIX CTEPIKHEH

1. B yeM 3akiiro4aeTcs ABJICHUE MOTEPU YCTOMYMBOCTH CHKATOTO CTEPKHSA?
2. Yro Ha3bIBAETCS KPUTHUECKON CHIION M KPUTUYECKUM HaIpsHKEHUEM?
3. Kakoe nuddepenunanbHoe ypaBHEHUE U3 TEOPUH U3TH0A JICKHUT B OCHOBE
BBIBOZA (hopMyIibl Didnepa?
4. Yto Ha3bIBAETCS THOKOCTHIO CTEPIKHSI?
5. Kakoii Bug umeet hopmyiia Diiniepa, onpeaensonas BeTHINHY KPUTHISCKON CUITBI?
6. Kak BiusioT xectkocth EJ monepeyHoro cedyeHus u AJMHA CTEPKHS Ha BETUUYUHY
KPUTHYECKON CHIIbI?
7. Kakoit MOMEHT MHEpIIMHM OOBIYHO BXOIUT B (hopmyny Ditnepa?

8. Uro npencrasiseT co6oil k03¢ HUIMEHT NPUBEICHUS UTMHBI 1 YeEMY OH PaBeH IpU
Pa3IMYHBIX YCIOBHIX 3aKPEIJICHUS KOHIIOB CXKAThIX CTEPKHEN?
9. Kak ycranaBnuBaercs mpeziesl IpuMeHUMOCTH (hopMyIibl Ditnepa?

10. Yro Ha3bIBaeTCA NMpEACIbHON THOKOCTHIO?
11. Kak onpenensieTcst kpuruueckas cuia 1o SIcuackomy?
12. Ecnu cxatblii cTepkeHb OMMO0YHO paccuuTaH o Gopmyse Ditepa B 00sactu ee
HENPUMEHHUMOCTH, OIacHa JIM 3Ta OLIMOKa UM OHA MPUBEJET K Iepepacxoly Marepuaia Ha
U3TOTOBJICHUE CTEPIKHS?
13. Kakoii BuI1 IMEET YCIIOBHE YCTOMUMBOCTH CIKATOTO CTEPIKHS?
14. Yro Ha3bIBaETCS MPOI0JIHHO-TIONIEPEUHBIM U3THOOM?
15. B uem pa3zHuia B MOHATHSIX - DilyiepoBa cujla U KpUTHYECKas CUjla, BbIUMCIIsieMast
o popmyse Ditnepa?

BOHpOCLI o TeMe Uil CaMOCTOATEJIbHOIO U3YYCHUSA

Tema: 'unore3nl NJIACTUYHOCTH M Pa3pylLIeHHUA

1. Yro Ha3bIBaETCS ONACHBIM COCTOSSHUEM MaTepuana?

2. Kakas Touka Tena Ha3bIBaeTcs OMacHOn?

3. Urto Ha3bIBaeTCs NOIyCKAaEMbIM HAIPSKEHHBIM COCTOSIHAEM ?

4. Ilouemy nprUYMHA ONACHOT'O COCTOSHUSI HE MMEET 3HAYSHUs JIJIsl pacYe€TOB Ha MPOYHOCTD MPH
OJIHOOCHOM HAIIPSIKEHHOM COCTOSIHUM?

5. [Touemy ompeneneHre MPOYHOCTH B CIIyUasTX CIONKHOTO (TIOCKOTO MJIM MPOCTPAHCTBEHHOTO)
HaIPSHKEHHOTO COCTOSIHUSA MTPUXOAUTCS TPOU3BOIUTH HA OCHOBE PE3YJIBTATOB OIBITOB,
IIPOBOAMMBIX ITPU OJJHOOCHOM HANPSKEHHOM COCTOSIHUN?

6. UTo npeacTaBisioT co00i TEOPUU IPOUYHOCTHU?

7. B yem cymHoCTb nepBoil Teopun npoyHocTu? Kakue onbITHRIE JaHHBIE HAXOATCS B
MPOTUBOPEYUH C ITOU TEOpUen?

8. B ueM cymHoCTh BTOPON TEOPUU MPOUYHOCTU?

9. B 4em cyImHOCTb TpeThEH Teopun NpoyHocTH? HanummTe ycioBue Npo4HOCTH 110 3TON
TEOpUHU. YKaXKHUTE €€ HEJIOCTATKH.

10. B yem cynIHoCTh YeTBEpTON TEOPUU MPOUYHOCTH? YKaXHUTE 00JIaCTh MPUMEHEHHS STON
TEOpUH.

11. B ueM cymHocTh Teopuu npoyHoctd Mopa?

12. BeiBeuTe yciioBHE MPOYHOCTH IO YIPOIEHHON Teopun Mopa.

13. KakoBbI HEAOCTATKH TEOPUU IPOUHOCTH Mopa? Ykaxkute 001acTh ee MPUMEHEHHUS.

14. Kakue Teopuu NpouyHOCTH OOBEANHSET euHas Teopus’?

15. KakoBa 0o6yacTh NpUMEHEHUs €JUHON TEeOpUH MPOYHOCTH?

16. Yem xapakTepu3yeTcsi HACTYIJIEHUE OMACHOTO COCTOSIHUSA VIS IJIACTUYHBIX U XPYIKUX
MaTepuanoB?
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Bomnpocsl st codeceoBaHust

JlonyieHus B COMPOTHBICHUH MaTEPUATIOB.

Meton ceueHus.

[ToHsATHS O HAIPSHKEHUSAX, TePOPMALIHSIX.

PacTsxenue - cxxarue.

OrnpenesieHue BHYTPEHHUX YCHIIMH, TOCTPOCHHUE AIIOP BHYTPEHHUX YCHIUH.
Onpenenenue HaNpsHKEHUM, YCI0BUE TPOYHOCTH IIPU PACTSIKEHUU - CKATHUU.
3akoH ['yka

Koaddunuent [lyaccona.

YcnoBHE KECTKOCTH TPU PACTHKEHUH - CIKATHH.

. MexaHnueckue XxapakTepUCTUKU CTAJIU.
. UcnipiTanue Ha c:kaThe cTraiu, iepeBa, yyryHa. KauecTBeHHas KapTuHa

WCIIBITAaHUM.

Cnasur. Pacuet G0ATOBBIX COETMHEHHA.

Crnpur. Pacuer 3aki€M0YHBIX U CBAPHBIX COCAUHEHUH.
Hanpsxennoe cocrosanue. JInHeHOe HAPSAKEHHOE COCTOSHUE.
[Tnockoe HanpsKEHHOE COCTOSIHUE.

3akon ['yka.

['eomeTpuyeckye XapakTEpUCTUKU CEUYEHUS.

CrarucTudyeckuii MOMEHT

OceBble MOMEHTBI UHEPITUU

[leHTpOOEXKHBIE MOMEHTBI HHEPLIUH.

MoOMeHTHI HHEPLIUU NPSIMOYTOJIbHUKA.

MOMEHTBI HHEPLUY TPEYTOJIbHUKA.

MoMeHThI UHEpLUHU KpyTa, KOJIbLA.

I'maBHBIE OCH, ITIaBHBIE MOMEHTHI MHEPLIUH.

Kpyuenue. YcnoBue npoYHOCTH.

Kpyuenue. YcnoBue KECTKOCTH.

Teopuu npounoctu. Ilepsas Teopust IPOYHOCTH.

Bropas Teopust npoyHOCTH.

Tpetbs TEOpHSI TPOYHOCTH.

YerBeprast TEOpHsI IPOYHOCTH.

N3ru6. OnpeneneHne BHYTPEHHUX YCUIINN, TOCTPOEHHUE 3MIOP BHYTPEHHUX
YCUIIHM.

N3rub. YciaoBue NpoyHOCTH 110 HOPMAIbHBIM HaPSXKEHUSM.
VYcnoBue NpoYHOCTH 0 KacaTeIbHbIM HANPSKEHUSIM IPU U3ruoe.
[TosHast moBepKa MPOYHOCTH MPU U3TUOE.

PacueTr TOHKOCTEHHBIX cocyAoB. YpaBHeHue Jlamnaca.

Kocoii u3ru6.

BueneHTpeHHOE pacTsHKEHHE - CKaTHE.

Snpo ceuenns.

Pacuer ctepxHei 00JbI110I KPUBU3HBI.

JuddepennanbHoe ypaBHEHUE YIPYyroi TUHUHU Oanku (OrpeiesieHue epeMerieHus)
WuTerpan Mopa (onpenesieHue nepeMerieHuii npu u3ruoe).
IIpaBuno Bepemaruna.

Meron cun qis pacuera CHC.

YpaBHEHHE TPEX MOMEHTOB.

VY4er cun uHepIuH.

Vnap.

Konebanue.

®opmyna Diiepa A onpeaeaeHUs] KpUTUUECKOM CHUJITBL.



49. Briusinue crnoco0O0B 3aKpEIUICHUs] KOHLIOB CTEPIKHSL.

50. IIpenensr mpuMeHUMOCTH HopMyIbl Ditnepa.

51. Omnupuueckue GOpMyIIBI U OTIPEAETICHNS KPUTHYECKUX HATPSHKESHHH.
52. Ilpaktuyeckas popMyna JUIs pacyeTa Ha yCTOHYNBOCTb.

Kpurepun oneHku:

- OLICHKA «OTJIHUYHO» BBICTABJIACTCA CTYACHTY, C€CJIM OH IPAaBUJIBHO OTBCTHUJI Ha TpU
BOIIpOCa 110 TEME, 3aJIaHHBIC B IIPOMU3BOJIbHOM IIOPAOKE,

- OIICHKA «XOpolI0»  BBICTABILICTCA CTYACHTY, €CJIIM OH IIPaBHUJIBHO OTBCTHJI Ha TPHU
BOIIpOCa 1o TEMEC, 3aJIaHHBIC B IIPOU3BOJILHOM MMOPAAKE, HO C HEOOIBIINMH HCTOYHOCTAMMU,

- OLICHKA «YAOBJECTBOPUTCIBbHO» BBICTABIIACTCA CTYACHTY, €CJIIM OH IIPABUJIBHO OTBCTUII HA
TPpU BOIIPOCA MO TEMC, 3aJaHHBIC B ITPOU3BOJIbHOM MOPAAKE, IIPU 3TOM MPCTIOAABATCIIb 3a/1aBal
HaBOOAIIUE BOIIPOCHI;

- OLICHKA <«HCYAOBJIICTBOPUTCIIBHO)» BBICTABIIACTCA CTYIACHTY, €CJIIM OH HE IIPAaBUJIBHO
OTBCTUJI HA TPH BOIIPOCA IO TEMC, 3a/IaHHBIC B IIPOU3BOJIBHOM ITOPAAKE,



