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IIpu paspaboTke padoueii mporpaMmbl YI4eOHOMN TUCIIUIIMHBI B OCHOBY IOJIOKCHBI:
1) &©I'OC BO mno HanpaBieHuro mnoarotoBku (cmeuuansHocTH) 35.03.02  TexHomorus
JIECO3arOTOBUTENBHBIX M JepeBolepepadaThIBAIOINX IPOU3BOJCTB, YTBEPXKICHHBIH MHHHCTEPCTBOM

obpazoBanus u Hayku PO ot «26 » wmronst 2017r., mpukas Ne 698.

2) V4eOHBINM TUTaH OCHOBHOW 00pa3oBaTebHOU MporpaMMbl MHKeHEpHOE ACIIO B JICCOMPOMBIIIICHHOM
komriekce onobpen Yuenbim coBetom PI'BOY BO I'AY Cereprnoro 3aypanbs ot «31» mas 2024 r.
ITpotokon Ne 10.

Pabouas nporpamma yueOHOH AUCIUIUIMHBI 0100peHa Ha 3aceIaHnu KadeaAphl JIECHOTO XO35HCTRA,
JIepeBo0OPa0OTKY U MPUKIAAHON MexaHUKH OT «31» mas 2024 r. IIpoTtokon Ne 8a.

3aBenyrommii kadeapoit _@; H.!. Cmonun

Pabouast mporpamma yueOHON AUCIMILIMHBI (MOAYIIs) 0100peHa METOMYECKONH KOMUCCHEH HHCTHTYTA
ot «31» mas 2024 r. [Iporoxom Ne 8.

IIpencenarens METOAMYECKOM KOMUCCUN UHCTUTYTA : C.M. Katoruna

Pa3paboruuk:

A.JO. YUyba, nouieHT kadeapsl JlecHOTo X0341CTBa, 1epeBOOOPAOOTKH 1 PUKIATHON MEXaHUKH, K.T.H.

JAupeKkTop MHCTHUTYTA: % a H.H. Yctunos



1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4€eHHUS MO INUCHUILIUHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pPa30BaTeJbHOMH MPOrpaMMbl

Koo
Komne-
menyuu

Pe3yanaTH OCBOCHU

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

[lepeueHs mIaHUPYEMBIX
pe3yNIbTaTOB 00YUYEHHUS 110
JTUCLHUTIIINHE

OIIK-

Crioco6eH pemiatb
TUTIOBBIC 33]]a4U
npodeccuoHaIbHON
NesITeIbHOCTH Ha

OCHOBE
3HaHUI OCHOBHBIX
3aKOHOB
MaTeMaTHYECKUX U
€CTEeCTBEHHBIX HAayK

C IPUMEHEHHEM

MH(POPMALIMOHHO-

KOMMYHHKAIIMOHHBIX
TEXHOJIOT U

N/I-8 onk-1-Vcnons3yer
METOBI pacueTa
KOHCTPYKIIMH Ha MPOYHOCTB,
KECTKOCTh U yCTOWYHBOCTh
NIPU PEUICHUU THITOBBIX 33]1a4
B

obnactu mpodeccruoHaTbHON
NEeSITETTLHOCTH.

3HAmMb:

- OCHOBHbBIE 3AKOHbL MEXAHUKU,

- 8udvl Odepopmayuii  meepovix
mer,

- ceomempuyeckue napamempul
KOHCIPYKYUl,

- NPOYHOCHIHbIE XAPAKIMEPUCTIUKU
Mamepuanos,

- yenosus
KOHCMPYKYull  npu
sudax deghopmayui
ymemp:

- cocmasnamy ypasHeHusl
pasHosecus O
PaccuumvleaemMol CUCmeMmbl,
onpeoensimy UCKOMbliL
napamemp;

npoiynocmu
Pas3iudrnvlx

- npoeKmuposams 06vexm,
Y00871emEoPAIOWUTL YCTIOBUIO

npouHoOCmU
é1a0emu:

- CnoCobHOCMBIO  NpUMEHeHUs.
3aKOHO8 Mexanuxu ons
HPOUHOCHHO20 ananusa
KOHCIPYKYUU;

- CNOCcOOHOCMbBIO  ONnpedeneHus
euoa depopmayuii
Paccmampusaemon
KOHCMPYKYUIL,

- Memoouxamu pacuema Ha

nPOYHOCHb uccneoyemvix
KOHCIMPYKYUL,

- CNOCOOHOCMbIO AHANUZUPOBAMD
pe3yibmamul  pacyema  OA
evibopa mamepuana
KOHCIMPYKYUU

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

I[aHHaSI JUCHUIINIMHA OTHOCHTCA K BJ'IOKy 1 oOs3aTeNnbHOM YacTH OGp&SOB&TCJ’IBHOﬁ

pOTPaMMBlI.

st u3ydeHus AUCIMIUITMHBI HEOOXOAMMBI 3HAHUS B 0071acTh: Ou3UKH, MaTeMaTHKH.

COHpOTI/IBJ'IeHI/Ie MaT€pHraoB ABJIACTCA Hpe,Z[IHeCTBYIOH_[eﬁ )II/ICIII/IHJ'II/IHOI\/’I I AUCHUIIIINH:

TexHudeckas MEXaHHUKa.

JluctumuimHa w3ydaeTcst Ha 2 Kypce B 4 cemecTpe 1o O9HOH opMe 00ydeHus U Ha 3
Kypce B 5 ceMecTpe 1o 3a04HOi popme 00yueHusl.




3. O0beM JUCUMITIMHBI M BUAbI y4eOHOH padoThI

OO0mias TpyA0eMKOCTh JUCIUIUIMHBI cOCTaBisieT 144 yacoB (4 3a4E€THBIX CIMHMII).

Bun yaeOHOM paboThI ®dopma 00yueHus
OuHas 3a04Has

AyauTOpHBIE 3aHATHS (BCEro) 64 18
B mom uucne: - -
JleKoHHOTO THITA 32 10
CeMHHApCKOTO TUTIA 32 8
CamocrosiTejibHasi pa6oTa (Bcero) 80 126
B mom uucne: - -
[IpopaboTka MaTepuaia JeKIHi, 42 -
IOJArOTOBKA K 3aHATHSIM 94
CamocTosTeIbHOE H3YYCHUE TEM 8
KoHTtposbHas pabota - 18
PacuetHo-rpadguueckue paboTsl 16 -
NunuBuyanbHbIe 3a1aHUS 14 14
Bui mpoMexXyTOYHOM aTTeCTaIiu: 3a4yer 3a4er
OO0uasi TPy10€eMKOCTh:
4acoB 144 144
3a4ETHBIX SIUHHAIL 4 4

4. Conep:xkanue QU CHUNIHHBI

4.1. Conep:xanue pa3iesioB M CHUIITAHBI

No HaunmenoBanue paznena Coneprkanue pasjaena
n/n JUCIUILINHBI
1 2 3
1. OcHOBHBIE TIOJIOKEHUS 3anauyn Kypca, JOMyIIeHUs IPU pacyeTax, BHEIIHUE CHUJIbI,
negopMaluu ¥ nepeMelieHusi, HanpsHKeHUs, METOJI CeUYCHHH.
2. OceBoe pactsokenue U | OmpeneneHre  BHYTPEHHHUX — YCWIIMM, HampsDKeHUH U
coKaTHE NIepEMEIIEHU I, CTATUYECKH HEONIPEIEIUMbIE CHCTEMBI.
3. Mexannueckue JlnarpaMMBbl pacTsKEHUN U IEPEMEICHUN
XapaKTepUCTUKU XapaKkTepUCTUKHA IPOYHOCTH
MaTepuana, HanpspkeHus | XapaKTEepUCTHKHU IUIaCTUYHOCTH
IIPYU Harpys3kax Bubl HanIps>KEHHOTO COCTOSIHUS
3aKOH MapHOCTU KacaTeJIbHbIX HAPSLKEHUN
[lorennmaneHast sHeprusi  aedopmauuu, HanpspkeHHo-
nehopMUPYEMOE COCTOSIHUE B TOUKE.
4. | CaBur u cpe3 OCHOBHBIE IOHATHS, IPAKTHYECKHUE PACUETHI HA CIIBUT U CPE3
S. I'eomerpuyeckue Cratnyeckuil MOMEHT CEYEHHsI, MOMEHTBI MHEPIIMH MPOCTHIX
XapaKTepUCTUKU U CIOXHBIX (Uryp, TJIaBHbIE OCH M TIJIABHbBIE MOMEHTHI
IJIOCKUX CEYCHUU VHEPIUHU, IEPEHOC U TOBOPOT OCEH, SJUIMIIC HHEPLIHH.
6. | Kpyuenue OCHOBHbBIE TIOHATHA, HANPSIKEHUS M TEPEMEIICHUS IpU
Kpy4YeHUHU Kpyrjoro Opyca, pacueTbl Ha TMpPOYHOCTh U
KECTKOCTb, KpYUeHHE OpPYChEB NMPSIMOYTOJILHOTO CEUSHHSI
7. N3rud OCHOBHBIE TIOHATHS, THUIIBI OMOp OaloK, OmpeneIcHue
OMOPHBIX PpEeaKIUi, BHYTPEHHUX YCHJIUH M H3rHOAIONIMX




HaIpPsDKESHUSM,
nepeMeInieHui mpu u3ruoe.

yCIOBHE
KacaTeJbHbIE HAIPSDKEHUS,

MIPOYHOCTH

MOMEHTOB, NocTpoeHue smop. OnpeneneHne HOPMaIbHBIX
HaIpsDKEHUH,

1o HOPpMaJIbHBIM

OIIPEACIICHUC

8. | 'mnore3sl mnactuuHocty | HazHadyeHnue u kiaccudukanus rurnores NpoyHoOCTeH.
U pa3pylIeHus
9. | CnoxHoe OCHOBHBIE NOJIOKEHUS, IPUMEP ITOCTPOEHUS S0P JOMaHbIX
COIIPOTHUBIICHUE CTEp’KHEH, NeiicTBHEe BHELTHUX HArpy30K, BEI3BIBAEMBIX
HECKOJIbKO BHYTPEHHUX YCHUJIUII.
10. | YcroitunBocth  cxkatbix | OCHOBHBIEC OHATHS, (hopMyna Ditnepa u Gpopmyna
CTep)KHEH Scunckoro, pacyer cTepkHel o ko3 duiuenram
MPOJOJILHOTO U3rHoa.
4.2. Pazaenbl AMCUMIIMH M BUAbI 3aHATHH
o4Has popMa 00ydeHUs
Ne HaumenoBanue paznena Jlexuuonnoro | CeMHMHAapCKOTO CP Bcero,
/0 JUCLUIUIMHBI TUIA TUIA 4acoB
1 2 3 4 5 6
1 | OcHoBHBIE MTOJIOKEHUS 2 - 4 6
2 | OceBoe pacTsHKEHHE U CKATHE 4 4 14 22
3 | MexaHWYeCKHE  XapaKTePUCTUKU 2 2 2 6
MaTtepuaia, HalpsOKEHUS — TpU
Harpyskax
4 | CuBwr u cpe3 4 4 4 12
5 | I'eoMeTpuyeckne XapakTEPUCTHKH 4 4 2 10
TUIOCKUX CEUEHUH
6 | Kpydenue 4 4 14 22
7| N3ru6 6 8 14 28
8 | ['umoTe3s! MIIACTUYHOCTH U - - 8 8
paspymeHus
9 | CnoxHOE CONPOTHUBIICHUE 2 2 4 8
10 | YcToW4YMBOCTh CKAThIX CTEpPIKHEH 4 4 14 22
HUroro: 32 32 80 144
3aoyHas (hopma oOydeHUst
Ne HanmenoBanue paszneina Jlexumonnoro | CeMMHapCKOTo CP Bcero,
/1 JCIIATUTHHBI TUTIA TUTIA JacoB
1 2 3 4 5 6
1 | OcHoBHBIE MOJIOKEHUS - - 6 6
2 | OceBoe pacTsDKEHHE U CKAaTHE 2 2 20 24
3 | MexaHnnuyeckue  XapaKTEPHCTHKH - 2 8 10
MaTepuaia, HalpsDKeHUs — TpU
Harpy3kax
4 | CnBur u cpe3 - - 8 8




5 | 'eoMeTpruyeckne XapaKTePUCTHKU - - 8 8
IUIOCKUX CEUEHUU
6 | Kpyuenue 2 2 20 24
7 | U3rub 2 2 20 24
8 | 'mnore3sl MIACTUYHOCTH U - - 8 8
paspyuieHus
9 | ClokHOE COTPOTUBJICHUE - - 8 8
10 | YcTOWYMBOCTH CKATHIX CTEPIKHEH 2 2 20 24
Uroro: 8 10 126 144
4.3. 3aHsATHS CEMHMHAPCKOI0 THNIA
No Noe paznena TpynoemkocTs (dac.)
. /;1 JTICITUII- Tema OYHas 3aouHas
JIHBI
1 2 3 4 5
1
2 OceBoe pacTsHKEHNE-CIKATHE CTEPIKHS
2 2 CratryecKku HEONpeIeIMMbIE CUCTEMbI PACTSHKEHUS 2 -
CKaTug
3 3 [Ton6Oop matepuana mo NPOYHOCTHBIM XapaKTEPUCTHKAM 2 2
4 Jedopmanuu ciBura: 3akjaernoyHble U CBapHbIE 4 -
4 COEIUHEHUS
5 5 Omnpenenenne reoOMeTpUUECKUX XapaKTePUCTUK 4 -
COCTABHOT'O MONIEPEYHOI0 CEUEHUS
6 . 4 2
6 Kpyuenue crepxneii. Pacuer Ha Ipo4HOCTH
7 7 Omnpenenenre BHYTPEHHUX YCHIIUN TIPU U3THOE 6 2
IPOCTHIX OAJIOK, pacyeT Ha MPOYHOCTh
8 ” 2 -
7 Ornpeienienre nepeMenieHuii Gaiku mpu u3ruoe
9 3 Pacuer 6anku npu kocom usrude. Pacuer 6anku npu 2 -
COBMECTHOM M3rube ¢ Kpy4eHHEeM
10 9 Pacuer crepxHell Ha yCTOMUNMBOCTB, 000D 4 2
MOTIEPEYHBIX CEUCHHI
Hroro 32 10

4.4. IlpuMepHasi TeMATHKAa KYPCOBBIX MPOEKTOB (padoT)
He npedycmomperno OIOII.

5. Opranuszaunusi CaMOCTOSITEJIbHOM PA0OTHI 00Yy4aIOUIUXCH M0 TUCHHUILUIUHE

5.1. Tunsl caMOCTOATEILHOMH PadOTHI H €€ KOHTPOJIb

Tun camocrosiTe/IbHONH padoThI

dopma 00ydeHust
OuHas 3a04Hast

Texymuii KOHTPOJIb

[TpopaboTka MaTepuaia JeKIHid, 42 -

TCCTUPOBAHHUC




MMOJITOTOBKA K 3aHITHUSIM 94
CaMocTosATeIbHOE U3YUCHUE TEM 8 TECTUPOBAHUEC WJIH
cobecenoBaHue
PacuetHo-Tpaduueckue padboTh 16 - cobeceoBaHue
KoHTposibHBIE PabOTHI - 18 TECTUPOBAHUE WU
cobeceoBaHKE
NHauBuyanbHbIC 3a1aHHS 14 14 TECTUPOBAHUE WITH
cobeceoBaHKE
BCEro 4acoB: 80 126

5.2. Y4eOHO-MeTOAMYECKHE MaTePHAJIbI 1JIsl CAMOCTOAITEIbLHOMH padoThI:

1. CBumeTenabCTBO O rOCyAapCTBEHHOM peructpamuu 6a3sl qaHHbIX Ne 2016621263
Poccuiickas ®@enepauus. UnTepakTuBHbIi Kype "ConpoTuBiieHne Mmatepuanon' : Ne
2016620999 : 3asBn. 18.07.2016 : ony6s. 16.09.2016 / C. H. Kokouus ; 3asBUTENb
®denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIHLHOE YUPEIKICHUE BBICIIETO
oOpa3zoBanus «l'ocynapcTBeHHbIN arpapHblii yHuBepcuteT CeBepHOro 3aypabsi».

2. Cmomun H.U., Kokxommu C.H., YUy6a A.}O. CompoTuBieHHe MarepuaioB: YueOHOe
noco6wue / C.ILIMuporos, A.}O.Yyba. - Tromens: TAYC3, 2018. - 147c.

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

6. MOoHI OLEHOYHBLIX CPeACTB /S MPOBeJeHUS MPOMEKYTOYHON aTTecTauuu
o0yyarommxcsi o JMCHUIINHE

6.1 IlepeueHb KOMIIETEHIIHII W OLIEHOYHBIE CPEJACTBA HMHAUKATOPA TOCTHKEHUSI
KOMIIEeTeHIIMH

Koo Ilepedens UIAaHUPYEMBIX HanmenoBanue

Nunukatop AoCTHXKEHUS

Komne- pe3yabTaToOB 00y4EHUs 10 OLICHOYHOT'O CPEJICTBA
KOMIIETEHILIUU

meHyuu JUCLUTIIINHE

3Hamp: Tect

- OCHOBHbIE 3AKOHbI MEXAHUKU, 3aueTHbIH OmIIeT
- 6uovl Odepopmayuii mMeepovix
mer,

- eeomempuyueckue napamempul
KOHCIPYKYULL;

- NPOYHOCMHbBIE XAPAKMEPUCTNUKU
Mamepuanos;

- yCao8ust npoyHocmu
KOHCMPYKYULL  Npu  PA3TUYHBIX

HI-8 onk-1-Mcmons3yer MeTOabI
pacueTa KOHCTpYKUUH Ha

OIIK- npoqziocn).)}(ecmocn " o depopmraui
YCTOWYMBOCTD MPH PEIICHUN
1 ymenbo:
TUIOBBIX 33124 B
§) deccHOHaNBHOI - cocmaenams ypasHeHus
TH 1T
e b° pagHogecus 011
HOEATEITBHOCTH.

paccuumleaemMoll Cucmemsl,
onpeoesims UCKOMbILU
napamemp,

- IPOEKMUPo8ams 06veKn,
V008IeMEOPAIOUUTL YCLOBUIO
npoYHOCIMU

enaoemn:

- CNOCOOHOCMbBIO  NPUMEHEHUS




3AKOHO8 MexaHuxu ons
NPOYHOCMHO20 ananuza
KOHCIPYKYUU,

- cnocobHocmvio  onpedeneHus
suoa Odegopmayuii
paccmampusaemo
KOHCIPYKYUU;

- Memooukamu —pacuema Hd
nPOYHOCb ucciedyemvlix
KOHCIPYKYUL,

- CHOCOOHOCMBIO AHAIUZUPOBAMD
pe3yabmamsl paciema o
evibopa mamepuana
KOHCMPYKYUU

6.2. lIIxaanl oneHNBaHUuA

IIIxana omeHUBaAHUSA TCCTHPOBaAHUS HA 329€TEC

% BBINOJIHCHUA 32{aHUA Pe3yabTar
50 - 100 3a4TEHO
meree 50 HE 3aYTEHO

6.4. TunoBblie KOHTPOJIbHBIC 3a/IaHUsA WM UHBIC MaTEpHAJIbI:

VYka3aHbl B IpUIOKEHUH 1.

7. IlepeyeHb OCHOBHOW W [ONOJHHUTEJbHOH Y4yeOHOIl JuTepaTypbl, HeOOXOAUMOMH

AJIA OCBOCHUSA JUCHUIIJINHBI

1.

a) OCHOBHas JUTepaTypa:

Crenun, II.A. CompoTuBieHue MaTepuajoB [DIEKTpOHHBIM pecypc] : yded. —
Onektpon.gan. — Cankr-Ilerepoypr : Jlanp, 2014. — 320 c. — Pexum pgocryna:
https://e.lanbook.com/book/3179. — 3aru. ¢ skpaHa.

[[lepb6akoBa F0.B. Mexanuka [DnexkTpoHHBIA pecypc]: yueObnoe mocobue/ Illepbakosa
10.B.— Dnektpon.TekcroBble AaHHble.— CapaTtoB: Hayunas xuura, 2015.— 191 c.—
Pexxum noctyna: http:// www.iprbookshop.ru/6304.html.— 9bC «IPRbooks»

0) DOmOJIHUTENbHA JUTEPATYDA:

Kyko, B.I'" Mexanuka. ConpoTHBI€HHE MaTepUATOB [DIEKTPOHHBIA pecypc|
yue0.mocobue — InextpoH. gaH. — Cankr-IletepOypr : Jlanp, 2012. — 416 c. —
Pexxum noctyna: https://e.lanbook.com/book/3721. — 3aru. ¢ sxpaHa.

Opnenn, A.A. Teopernueckas mexanuka. COnpoTUBIIEHHE MaTEKpUaIoB: Yuel.mocodune
JUTSL MAITMHOCTP. cTiell. cpel. mpod. yued. 3aBeaenuii / A.A. Dpaenu, H.A. Dpnenu. - 4-¢
u31., nepepad. u gom. - M.: Beicur. mik., 2002. - 318 c.

Cwmonun, Huxonait iBanoBuu. Conporusnenue Matepuanos [Tekcr]: Yue6Hoe nmocobue
/ HH. Cmonun, A.W. SAxumos - Tromens. Bexktopbyk, 2010. - 112 c.

8. Ilepeuennb pecypcoB HHPOPMAINHOHHO-TEJIEKOMMYHUKANMOHHOW CeTH
"HuTepHer"
ConpoTHBiIEHHE MaTepHalioB — D3JEKTPOHHBIM Y4eOHBbIM Kypc IS CTYAECHTOB -
http://www.isopromat.ru/teormeh/




9. MeToaunuyecKkue YKazaHud AJad oﬁyqammuxcs[ M0 OCBOCHHUIO JUCHHUIIJIMHbBI

1. TIuporos C.II., Uyb6a A.}O. [Ipuxnagnas mexanuka: YuyeOHoe nmocobue /
C.ILIIuporos, A.l0.Yy6a. -Tromenn: 'AYC3, 2015. - 77c.

2. CrartHka ¥ 3JIEeMEHTHI PUKIIATHON MEXaHUKH [ DJICKTPOHHBIN pecypc]: yueOHO-
METOJIMYECKOe MOCOOHE 10 TEOPETUUYECKOM U MPUKIAIHON MEXaHUKE AJIsl CTYJCHTOB
JTHEBHOH (OopMbI 00ydeHus)/ — DIEKTPOH.TEKCTOBbIE JaHHbIe.— BopoHex:
BopoHexckuii rocy1apCTBEHHbBIN apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEpcUTeT, IbC
ACB, 2016.— 52 ¢.— Pexum goctyna: http:// www.iprbookshop.ru/59132.html.—
9bC «IPRbooks»

[Ipy wm3yyeHHM IUCHMIUIMHBI OOy4YarOUIMMCs L€J1eCO00pa3HO BBIMOJIHATE CIEAYIOIINE
pPEKOMEH1aluu:

1. U3yuenue yueOHOM QUCHUIUIMHBI JODKHO BECTUCH CUCTEMATHUECKH.

2. Tlocne mM3ydeHUs: Kakoro-imbo paszena mo y4eOHMKY MM KOHCIIEKTHBIM MaTepuaiaM
pPEKOMEH/yeTCs IO MaMATH BOCHPOM3BECTH OCHOBHBIE TEPMHUHBI, OIpPEICNICHUs, IMOHITUSA
paszaena.

3. Ocoboe BHUMaHUE CEyeT YACIUTh BHIIIOJHEHUIO OTYETOB O MPAKTUYECKUM 3aHATHIM
Y MHIVBUIYaJIbHBIM KOMIUIEKCHBIM 33JaHHUSIM HA CAMOCTOSATEIBHYIO paboTy.

4. Bcs TeMaTHKa BOIIPOCOB, H3Y4aeMbIX CAaMOCTOSITENIBHO, 3aJaeTCs Ha JICKLHUAX
npenogasareneM. MM ke JaloTcs MCTOYHUKHM (B MEPBYIO Ouepelb BHOBb U3JIaHHBIE B
NEpUOJIMYECKOl HaydyHOW JmuTeparype) Juisl Oojiee J€TaJbHOIO IOHMMAHHUS BOIIPOCOB,
03BYUEHHBIX Ha JIEKLIUH.

[Tpu camocTosTenbHON popaboTKe Kypca 00yJarouecs 10JKHbI:

IPOCMAaTPHUBATH OCHOBHBIE OTPEICTICHUS U (PaKTHI;

HOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATUU MaTepual U JOHOJHUTHETO C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JAaHHOM TEME JINTEpaTyphl;

U3y4UTb PEKOMEHJOBAaHHYIO  JIMTEPATypy, COCTaBJIATh TE3UCHl, AaHHOTALMM U
KOHCIEKThIHan0oJiee BaXKHbIX MOMEHTOB;

CaMOCTOSITENILHO BBIMOIHATH 33JaHNUs, AaHATOTUYHbIE ITpeJIaraéMbIM Ha 3aHATHSIX;

MCIIOJIb30BAaTh JJIsl CAaMOIIPOBEPKH MaTepHalibl (POHAA OIIEHOYHBIX CPEACTB.

10. MepeuyeHbUH(OPMALHOHHBIXTEXHOJIOT Wi
Microsoft Windows 10 Professional, Microsoft Office Standard.

11. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI
[Tpu M3ydeHUH TUCIUIUIMHBI UCIIOJIb3YIOTCS TEXHUYECKUE CPECTBA O0yUeHuUs
(MmynbTUMenuitHOE 000pyAoBaHue). [Ipy uTeHnu JeKIHii PeayCMOTPEHO UCTIONB30BaHUE
ABTOPCKUX MPE3EHTALUN, KOTOPbIE COAepKaT BU3yalbHYI0 HH(POpMAIHIO. JIeKInKu MpoBOASTCS B
ayJUTOPUSX, OCHAIIEHHBIX MYJIbTUMEIUHHBIM 000PYIOBAHUEM.

12.0co0eHHOCTH OCBOEHUS] AUCHUIIMHBI Ui HHBAJUAOB M JMI ¢ OrpaHUYeHHbIMH
BO3MOKHOCTSIMH 3I0POBBSI

OO0yuenne 0oO0ydJaromuXxcsi ¢ OTPAaHHMYEHHBIMH BO3MOKHOCTSMH 3/IOPOBbS TIPU HEOOXOTUMOCTH
OCYIIECTBISIETCSI Ha OCHOBE aJaITHPOBAHHON paboyeil mporpaMMbl ¢ UCHOJIh30BAHHEM CIICIIUATBHBIX
METOJIOB OOyYeHHsS M JIUIAKTHUYSCKUX MAaTEPUAIOB, COCTABJIICHHBIX C Y4YeTOM OCOOEHHOCTEH
MCUXO(PU3NIECKOr0 PA3BUTHS, HWHAWBUIYAIbHBIX BO3MOXKHOCTEH W COCTOSIHHS 370POBbSI TaKUX
oOyudatomuxcs (00yJaromerocs).

B mensix ocBoeHHs y4eOHOW MpOrpamMMbl AWCIHUIUIMHBI WHBATHIAMH W JIMIAMH C OrPAaHUYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBbS 00€CIICYMBACTCS



* NS WHBAJIHIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSAMU 3/I0POBBS 110 3PEHUIO: pa3MEIICHNE B
JMOCTYIHBIX Il  OOYYaloIIWXCs, SBISIIOIIAXCS CIETBIMH WA  CIAa0OBHUIAIIMMH, MeECTaXx H B
aJanTUpOBaHHOK (opMe chnpaBOYHONH HMH(OpMAIMKM O pAaCIUCAaHUW YYEOHBIX 3aHATHI; NMPHCYTCTBHE
ACCHCTEHTa,  OKa3bIBAIOLIETO 00yYaroIeMycsl HEOOXOAUMYIO TTOMOIIIb;BBITYCK QJIBTEpPHATUBHBIX
dbopmaToB METOIUYECKUX MaTepHaloB (KpYHHBIH MWPUGT Wi ayauodaiiiasl), HCIOIb30BaHUE
Bepcuu caiita st cnaboumsanux ObC IPR BOOKS u cnenmanbHOro MoOmipHOTO TprinoxeHus IPR
BOOKS WV-Reader (mporpaMMbl HEBU3yalbHOTO IOCTyNa K HMH(GOpPMAlHM{, NpEAHA3HAUYECHHON st
MOOWJIBHBIX YCTpPOICTB, paboTaromux Ha omeparuonHoi cucreme Android m i0S, xkoropas He TpeOyer
CIEIabHO O0YYEHHOTO acCHCTEHTa, T.K. Moau ¢ OB3 mo 3peHnto paboTaroT CO CBOMM YCTPOWCTBOM
NPUBBIYHBIM CIIOCOOOM, HCHONB3YSl CHEUUAIbHBIE IITATHBIE NPOrpaMMbl ISl HE3pSYMX JIIOACH, C
koTopbiMu [PR BOOKS WV-Reader nmeet nonHy0 COBMECTHMOCTB);

* IS MHBAJIWIOB W JIUI] C OTPAaHMYEHHBIMHA BO3MOKHOCTSIMH 3/IOPOBBS TI0 CIIYXY: HaIEKAITAMH
3BYKOBBIMH CPEACTBAMH BOCIIPOM3BEACHUE HHPOPMALIUH;

* U1 WHBAJIWAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXXHOCTSMH 3JI0POBbS, MMCIOLIMX HapyIICHUS
OTIOPHO-/IBUTATENFHOTO  alliapara: BO3MOXKHOCTh OECHPENITCTBEHHOTO JOCTyNa OOyYaroImuXxcs B
ydeOHbIe TTOMEIIeHHsI, TyaJeTHble KOMHAThl W JpyTye TOMeleHus Kadenpsl, a Takke NnpeOblBaHuE B
YKa3aHHBIX MOMEIIECHUSIX.

OO0pazoBanue O0OydYaAIONIUXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI MOXKET OBIThH
OpPraHW30BaHO KAaK COBMECTHO C JIPYTHMH OOYYalOIUMHCS, TaK W B OTACIHHBIX TpyINIax WIH B
OTJENBHBIX OpraHU3aIHsIX.



[Tpunoxenue 1
MuHuCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHus PO

OI'bOY BO «I'ocynapcTBeHHBIN arpapHblil yHUBepcUTET CEBEPHOTO 3aypaibsi»

NHXeHEPHO-TEXHONOTUYECKUN UHCTUTYT

Kadenpa JlecHoro xo3siicTBa, 1epeBOOOPAOOTKY M MPUKIATHON MEXaHUKH

OOH/I OUEHOYHbLIX CPEJICTB

1o yueOHou qucuuruinHe  ConpoTUBIEHUE MAaTEPHATIOB

1T HarpaByieHust moaroToBku 35.03.02 «TexHomoTHsl 1ec03aroTOBUTEIBHBIX U
JiepeBoIiepepadaTHIBAIOIINX MPOU3BOICTBY

npouib Uuowceneproe 0eno 8 1econpoMbluLieHHOM KOMNIEKCe

YpoBeHb BhICIIET0 00pa3oBaHus - OakagaBpuaT

Pazpabotuuk: qo1eHT, KaHauaaT Texuuueckux Hayk  A.1O. Uyba

VYTBepKIeHO Ha 3aceJaHuu Kadeapbl
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
COIIPOTUBJ/IEHUE MATEPHAJIOB

1 Bonpocs! k 3a4éTy

Komnerenmms Bormpocsl

OIIK-1Cnoco6en pelarsb 1 JlomymieHus B COMPOTUBICHUH
THUIIOBBIE 3aJaYU MaTcpHajoB.
npodeccroHaNbHOI JeATeNbHOCTH 2. Meronx ceyeHus.
Ha OCHOBE 3HAHUN OCHOBHBIX 3. TloHsaTHs 0 HaMpsOKEHUSIX, NedhopMaIusix.
3aKOHOB MaTeMaTH4ECKUX U 4. PactsxkeHue - cxatue.
€CTECTBEHHBIX HAYK C 5. OmnpeneneHue BHYTPEHHUX YCUIIUN,
NPUMEHCHHEM HH(OPMALHOHHO- IIOCTPOEHHUE dMIOP BHYTPEHHUX YCUIIUM.
KOMMYHHKAIMOHHBIX TEXHOIOTHii 6. Omnpenenenue HaANPSIKEHUH, YCIIOBUE

HIPOYHOCTH IIPHU PACTSKEHHUH - CIKATUH.

3akon ['yka, koadpunuent [lyaccona.

8. VYciioBue )KECTKOCTU IPHU PACTSHKEHUH -
CKaTUH.

9. Cnsur. Pacuer 00ITOBBIX COEAMHEHUI.

10. CnBur. Pacuer 3akiI€MOYHBIX ¥ CBApHBIX
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 Teopust 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. TlomHas moBepKa MPOYHOCTH TPU 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. DMmnupuueckure GopMyIIbl AJIst ONIPEeIICHUS
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
ceyeHusi. CTaTUCTUYECKUNA 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:

- «3aYTEHO» BBICTABIsIETCS OOyyaroleMycs, €clU CTYAEHT JaeT IOJIHBIA OTBET Ha
TEOPETUYECKHI Bonpoc OuieTa M MpaBWIIbHO pellaeT 3ajady, Ju00 JaeT HEBEpHBIM OTBET Ha
TEOPETUYECKHI BOMPOC OUIIeTa, MPaBUIIBHO PelaeT 3aJauy U MOsCHSET ee pellieHue;

- «HEe 3a4TE€HO» ecClIM OO0ydYaroluiics He OTBeYaeT Ha TEOpeTHYeCKUuil Bompoc Ouiera u

HCIIPABUJILHO PEIIACT 3aJ1avy.

2 KoMIUIeKT 3a1aHNi 17151 KOHTPOJIbHOW padoThI

KP cocrout u3 aByx 3agauy. OOyuarommiicss BHIOMpaeT TUI CXEMbl, HOMEp KOTOPOii
JIOJI’KEH COOTBETCTBOBATH MOCIEHEN U pe HOMEPA 3a4€THOM KHUKKHU U CTPOKY C JaHHBIMH U3
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. /{5 3amanHol cxembl 6anku (puc.3) TpedyeTcst MIOCTPOUTH IIOPY
MOTIEPEYHBIX CUJI U AMIOPY U3THOAIOIINX MOMEHTOB, HATH MaKCUMAJIbHBIN H3THOAIONNI
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.

HexkoTtopsie 3HaueHHSI MOMEHTOB CONTPOTHBIICHUS ceueHus mpu u3rude Wy miis 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.

3 UnauBuayajbHble 321aHUS



3agaya 2. K cranpHOMY CTyneH4YaToMy Baly, MMEIOLIEMY CIUIOIIHOE 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 TI0 JJIMHE Baja;

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

KpPy4YeHUs [0 AJMHE Baya; 4) IMOCTPOUTH SIIOPY YIVIOB 3aKPY4MBaHUS, 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 aecsats Tumnos 3amay. J{ns cxem | -V, koadpuimeHT npuBeieHUs TITAHBI

H= 213, mmscxem VI- X, U= 1. Tpe6yemcs: 1) naiit pasmeps! MoIepeuHOro ceueHus
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
CTEPKHSA
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= =
= =
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v Yy
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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 «3a4TeHO0» - JaH MOJHBIA OTBET Ha Bonpoc o3 u 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
3aaa4yd, TaK¥XE B CiIy4dac, €CJIM Ha IMPOBCPKY MPECACTABICHBI IBE OJUHAKOBBIC IMOCOACPIKAHUIO

pabotsl. JIn6o U3 BHIMONHEHO HE MO 33JaHHOMY BapHAaHTY.

4 KoMIJIeKT 3a1aHuii 1J151 pacueTHO-rpaduueckoil padoThl

PI'PcocTtont ®m3 nByx 3amad.OO0ydaromuiicss BBHIOMpPAET THII CXEMbI, HOMEpP KOTOpOI
JIOJIKEH COOTBETCTBOBATH MOCIETHEHN U pe HOMEPA 3a4€THOW KHUKKHU U CTPOKY C JTAHHBIMH U3

TaOJIMLIBI, COOTBETCBYIONIYIO MTpeAIocieHel 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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Puc. 1

Vkazanua. Jlng onpeneneHus: AByX HEU3BECTHBIX YCHJIMH B JABYX HEHM3BECTHBIX CTEPIKHSIX
CJIeZlyeT COCTaBUTh OJJHO YPAaBHEHHUE CTATHKH U OJJHO ypaBHEHHUE JieopMaIHid.

3agaua 3. /s 3amanHol cxeMbl Oanku (puc.3) TpedyeTcsi MOCTPOUTH IMIOPY
MOTIEPEYHBIX CHJI M SITIOPY U3THOAOIINX MOMEHTOB, HAWTH MaKCUMAITbHBIA M3THOArOIIIHIA



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

Jlomyckaemoe HanpspKeHUE Ha U3THO MIPUHUMATh [0' ] = 150Mna.(15KH/CM2). JlanHbie
JUTSL pacyera B3sTh M3 TaOIUIbI 3.

HekoTopsie 3Haue€HNST MOMEHTOB COITPOTUBIICHUS ceueHwus nmpu 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.

5 Bonpocs! ais 3ammutel 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. Kakoil BUJl IMEIOT 3MIOPBI POIOJIBHBIX CUJI Ui Opyca, Harpy>KEHHOT0 HECKOJIbKIMHU
OCEBBIMHU COCPEIOTOYCHHBIMU CUIIaMU?

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

6. Kak ucrionb3yercs TUnoTe3a IIoCKUX ceueHuil (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 xakom nopsizike ctpositest 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 cOO00 HEHTpaIbHBIN CIOH M HEHTpallbHAs OCh M KaK OHHU PACIIOJIOKEHBI?
25. Kakue ¢hopMbl MOnepeyHbIX CEUSHUH SIBISIFOTCS PAllMOHATBHBIMU U1 OAJIOK U3 TIACTUYHBIX
MaTepuanoB?

6 Bonpocs! 1uis1 3amuThl MHAMBHAYAJBHBIX 32 1aHHI
Tema: Kpyuenne

1. Ilpu kaKkOMHarpy>k€H1H MpsiIMOi Opyc UCIIBITHIBAET Je(OpPMALIUIO KpyUeHUs?
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?

7 BOIIpOCbI 10 TeMeE 1JIdA CAMOCTOATEC/IbHOI'O U3YyYCHUS

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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8 Bonpochl 1i1si codece0BaHUsA

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 «OTJINYHO» BBICTABJIACTCA 06yqa10meMycsI, €CJIM OH IpPaBUJIbHO OTBCTUJI HA TPU
BOIIpOCa 110 TEME, 3aJIaHHBIC B IIPOMU3BOJIbHOM IIOPAOKE,

- OLICHKA «XOpOoIl0» BBICTaBIACTCA 06yqa}01ueMyc;1, €CJIM OH IIPaBHUJIBHO OTBETHUII Ha TpHU
BOIIpOCa 1o TEMEC, 3aJIaHHBIC B IIPOXU3BOJIbHOM MMOPAAKE, HO C HEOOIbIINMH HCTOYHOCTAMMU,

- OLICHKA «YOOBJICTBOPUTCIIBHO» BBICTABJISACTCA 06yqafomeMyc;1, €CJIM OH IIPaBHJIBHO
OTBCTUJI Ha TpU BOIpoOCa II0 TEMC, 3aJaHHBLIC B IIPOU3BOJBHOM IIOPAAKE, IIPpU I3TOM
mpenoaaBaTeib 3ajaBajl HABOAAIIUE BOIIPOCHI;

- OLICHKA «HCYAOBJICTBOPUTCIIbHO» BBICTABIACTCA o6yqa}omeMyc;1, €CJIM OH HE IIpaBUJIBHO
OTBCTUJI HA TPH BOIIPOCA IO TEMC, 3a/IaHHBIC B IIPOU3BOJIBHOM ITOPAAKE,



