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1 eau ocBOeHUSI AUCHUNIMHBI (MOTYJISA)

HensiMu ocBOEHUS TUCHUIITUHBI (MOYIs) «CONPOTUBIECHUE MATEPUAIIOBY SIBJISTIOTCSI:

(hopMHpOBaHKE YMEHHS U HABBIKOB B PACYETHO-TECOPETHUECKON M KOHCTPYKTOPCKOM
00JIacTsX ¢

I[EJTbI0 OBJIAJICHHS 00YJArOIIUMHKCS OCHOBAMH OOIIET0 MAIIMHOBEICHUS U
NaJbHEUIIEro

WCIIOJIb30BAHUS MIOJTYYEHHBIX 3HAaHUH B pa3paboTKe, MPOEKTUPOBAHUY, HAIAJIKE,
JKCIUTyaTaIuu

Y COBEPIICHCTBOBAHUS TEXHOJOTUUECKHUX MPOIIECCOB B MPOMBIILIICHHOCTH.

2 MecTo AUCHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeibHON NPOTrpaMMbl

Juctunnuna ConpoTUBIICHUE MaTEPUAIOB BXOIUT B 00s3aTEIbHYIO YacTh Y4€OHOTO
raHa o0pa3oBaTeNbHON IPOTPAMMBI.

JI1st u3ydeHus TMCUUIUIMHBI HE0OX0IMMBbI 3HAHUS (YMEHUS, BIAJICHUS),
chopMUPOBaHHBIC B PE3YJIHTATE U3yUEHUS TUCIUILTNH/ IPAKTUK:

Marematuka

dusnka

3nanus (yMEHHUsI, BIQICHUSI), IOJIYUCHHBIE TIPU U3YYCHUH TaHHOU JUCITUTITUHBI
OyyT HEOOXOIUMBI TSI U3yUSHUS JUCITUTUTNH/TIPAKTHK:

[TpousBoicTBEHHAS - TEXHOJIOTHYECKAs (TIPOESKTHO-TEXHOJOTHYECKasl) MPaKTHKa

CoBpeMEHHbBI HH)KUHUPUHT METAJLTYPrUYECKOTO MPOU3BOJICTBA

3 Komnerennun ody4yarouierocsi, opmupyembie B pe3yJbTaTe 0CBOCHMSI

AUCUUIJIMHBI (MOYJIs1) M IVIAHMPYEMble Pe3yJbTAaThl 00yUYeHust

B pesynbraTe ocBoeHuss AUCUUIUIMHBI (MOynst) «CoNpOoTUBICHHE MAaTEPUATIOB)
oOyuaronuiics 10KeH 001aiaTh CIEAYIOIUMU KOMIETEHITUSIMHU:

Kon nanukaropa NHaukaTop A0CTHIKEHUS KOMITETCHITUH

OIIK-4 Cnioco6en obecrieunBaTh MPOBEACHUE TEXHOJIOTHYECKOTO MPOIIECcca, UCIIOIh30BaTh
TEXHUYECKHE CPEACTBA I KOHTPOJIS MapaMeTPOB TEXHOJOTHYECKOTO MPOIiecca, CBOUCTB
CBIPbSI 1 TOTOBOM MPOAYKIIUU, OCYIIECTBIIATh H3MEHEHUE ITapaMETPOB TEXHOJIOTHIECKOTO
rporiecca Npyu U3MEHEHUH CBONCTB ChIPhS

OIIK-4.1 Onpenenser TEXHUYECKUE CPEJICTBA Ha MPOU3BOACTBE JIJIsl 00€CIIeUeHUs
TEXHOJIOTMYECKUX MPOIECCOB
OIIK-4.2 OneHuBaeT ¥ KOHTPOJIUPYET MapaMeTpsl U 3PPEKTUBHOCTD

TCXHOJIOTHUYCCKUX ITPOLCCCOB, CBOMCTBa ChIPbA U TOTOBOM IMpoOAYKIUU B
007aCTH XMMHYECKON TEXHOJIOTHU

OIIK-4.3 [IporHo3upyer u peryaupyeT HU3MEHEHHUE MapaMeTPOB TEXHOIOTHUECKUX
IPOIECCOB B 3aBUCUMOCTHU OT CBOMCTB CHIPbSI




4. CTpyKTypa, 00b€M U Ccolep:KaHMe TUCIUIITHHBI (MOAYJIsT)
OO01mmast TpyI0eMKOCTh IUCIUTUINHBI COCTaBIsAET 4 3adeTHBIX eauHmIl 144 akaa. 94acoB, B TOM

qucie:
— KOHTaKTHast pabota — 57,2 akaj. 4acos:

— ayautopHas — 54 akaj. 4acos;

— BHeayAUTOpHas — 3,2 aKaJl. 4acoB;

— camocTosTeNnbHas padora — 51,1 akaz. yacos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;

— MOATOTOBKA K 9K3aMeny — 35,7 akaj. yac

(DopMa aTTeCTalMu - 3K3aMCH

AynuTopHast § 8
o KOHTaKTHas paborta = E dopma TeKyIero
Pasnen/ Tema § (B akaz. yacax) E > Bun § KOHTPOJIA Kox
N — : g © | camocToATenbHOM | yemeBaeMOCTHH [ oo
O 2 5 paboThI MPOMEKYTOTHON
Tlex. mab. | mpakT. Z'S aTTecTaluu
3aH. 3aH. | O &
1. Pazpen 1
1.1 Cramuxa. CamocrosTenbHOe
Knaccudukanus cu. 2 8 10 Ifeyg:(l){:”:i Teopernueckuit 825:3%’
[IpuBeneHue cuil K TOUKE. Y . orpoc .
MOMEHTSHI CHII. Hayamnon OlK-4.3
JIUTEpPaTypbl
Boinonuenue PI'P
1 «IlocTpoenue
smtop BCO B
1.2 OcHoBEI pacuera Ha orf;zaTZ;;?;I;x
npouHocTh. O01HMe CTEPKHEBHX
nonoxkenus. e opmarus. CHCTEMAX 1
IIpounocts. XKecTkoCTb. HOATO-TOBKA K
YcroituuBocts. BHemnue u
BHYTpEHHUE ciibl. Meton TEOPETHICCKOMY OIK-4.1
ceuenuid. Hampsbxenue. 2 6 10 onpocy. Teoperuueckuii OHK: 4'2:
OCHOBHBIE THIIOTE3HI U omnpoc '
nonyienus. Pactsxenue- 1 BBHII)(PI;I ZHHe OIIK-4.3
cxatue. Hanpsbxenne n
nepemerienus. 3akon I'yka. «l'eometpirie-
Mexanuyeckue crae
XapaKTEePUCTUKH U CBOWCTBA XapaKTCpHCTHKH
MartepuaioB. TBepIOCTb. HOHepe‘{Hj’ X
CEUEeHUI
CTep KHen
TEOpeTHIECKUN
omnpoc
1.3 U3rud. Ionstue o
grcrom m3rude. Teopema
XKypasckoro. Hanpsoxenus BI’IJIVI%H}IEFH%G PTP T N OIIK-4.1,
npH usruGe. 4 6 10 . emfg H"‘; e"pgzﬂ‘;i“‘““ OITK-4.2,
I'eomerpuueckue aruGe p p OIIK-4.3
XapaKTePUCTHKU TTOCKHX
ceueHnid. Pacuer Ha




PpOYHOCTH. M3rudaromuii
MOMEHT U IOIepeyHas CHia.

1.4 Yucrelii cBur.
AOCOIIOTHBIN U
OTHOCHTEILHBIN CIBUI.
3axoH ['yka ams ne-

(hopMaIu YKCTOro CABUTa. CamocrosiTennbHOe
Mopnyne ynpyroctu BTOporo u3y4eHne Teopermmeckuii OIIK-4.1,
pona. YciaoBus IpOYHOCTH 4 8 91 yueOHO u oIDOC OIIK-4.2,
npu cpese. Kpyuenue Hay4HOH p OIIK-4.3
KPYIJIOTrO CTepsKHS. YTOI JIUTEPATyPhI
3akpy4nBaHus. Pacuer Ha
MPOYHOCTH U SKECTKOCTD TPH
KpydeHud. OTHOCHTEIBHBIH
YTOJI 3aKpyIHBaHUSL.
1.5 Cnoxnoe
CamocTosTensHoe
conpotusnenue. [lonsarue o
M H3y4eHue . OIlK-4.1,
Teopusix npounoctH. Kocoit 2 6 6 GHoil 1 Teopernueckuii OIK-4.2
n3ru6. Mzrub c ¥ . ompoc .
Hay4HOH OIIK-4.3
pactsxenneM. M3rub ¢
JIUTEPaTyphI
KpYYCHHEM.
CamocTosTensHoe
1.6 YcToiuMBOCTE CXKATBIX U3y4EeHUE TeopeTHiecKHil OIIK-4.1,
CTEepIKHEH. Y cranocTHas 4 2 6 yueOHOI u po:d‘({)c 1 OI1K-4.2,
MIPOYHOCTb. Hay4YHOU p OI1K-4.3
JIUTEpPaTyphbl
Wroro no pazaeny 18 36 51,1
HWroro 3a cemectp 18 36 51,1 3K3aMEH
Hroro o gucuuuiige 18 36 51,1 3K3aMEH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnist peanu3anuu npeaycMOTPEHHBIX BUIOB y4eOHOM paboThl B KayecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B MPETIOIaBaHUH TUCHUILTHHBI « COTIPOTHBIICHUE
MaTepHUajIoBy UCIIOIb3YKOTCS:

1. TpanuumoHHbIE 00pa30BATEIbHBIE TEXHOJIOTUHU OPUEHTHPYIOTCSI HA OPraHU3aLUI0
00pa3oBaTeNLHOTO MPOIIECcCca, MPEANOIAraloNlyio IPSIMY0 TPAHCISINAIO 3HAHUHN OT
MIPEeTo1aBaTelisl K CTYICHTY (MIPEUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WJUTIOCTPaTUBHBIX METOJIOB 00yueHus1). YueOHas NesTeIbHOCTh CTY/I€HTAa HOCUT B TAKUX
YCIIOBUSX, KaK IPaBUJIO, PEIPOAYKTUBHBIN XapakTep.

®opMbl yUeOHBIX 3aHATHIA C UCTIOIF30BAaHUEM TPAAULIUOHHBIX TEXHOJIOTHH:

NudopmanrionHas ekuus — nocjiae10BaTelbHOE U3JI0KEHHE MaTeprala B
TUCHMILIMHAPHOM JIOTHKE, OCYILIECTBIISIEMOE MPEUMYIIECTBEHHO BEpOATbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno/1aBaTes).

[IpakTrueckoe 3aHATHE, TOCBSILEHHOE OCBOCHNIO KOHKPETHBIX YMEHHUI 1 HABBIKOB
10 IPEITI0KEHHOMY AJITOPUTMY.

2. VIlHTepakTUBHBIE TEXHOJIOIMH — OpraHU3alMs 00pa30BaTeIbHOIO MpolLecca,
KOTOpasi IpearoiaraeT akTHBHOE U HEJIMHENHOE B3aUMO/JICHCTBUE BCEX YUACTHHUKOB,
JOCTHKEHHE Ha 3TON OCHOBE JINYHOCTHO- 3HAYUMOTO JIIsl HUX 00pa30BaTeIbHOrO
pe3ynbraTta. Hapsay co crenuanu3upoBaHHBIMU TEXHOJIOTUSIMU TaKOTO POJA MPUHIIMIT
MHTEPAKTUBHOCTHU MPOCIIEKUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00pa30BaTEIbHbIX
TeXHOJOTui. IHTepakTUBHOCTD MO/Ipa3yMeBaeT CyObeKT-CyObEKTHBIE OTHOLIIEHUS B X0/1€
00pa30BaTeNILHOTO Mpoliecca U, KaK CIeICTBUE, GOPMUPOBAHUE CAMOPa3BUBAOLIEHCS
MH(POPMAITMOHHO-PECYPCHON CPEJIBI.

IIpakTuka-auckyccus — KOJUIEKTUBHOE 00CYKJIEHHE KaKOro-I1100 CIIOPHOTO BOIIPOCa,
po0JIeMBl, BBISIBJICHUE MHEHUI B rpymiie (MEeXTpylIoBOM quanor, TUCKYCCHsl Kak CIop-
JTAAJIOT).

6 YueOHO-MeTOAMUYECKOEe 0OecredeHrne CaMOCTOSATEIbHOI padoThl 00y4al0IIHXCH

[IpencrapieHo B npusaoxeHuu 1.

7 OueHo4YHbIe CpeACcTBA ISl IPOBeAeHHUS ITPOMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUHA 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMAIIMOHHOE 00ecTiedeHUe TN CIIUTINHbI

a) OcHOBHas JUTEpaTYypa:

1. Conpotusnenue matepuasio / E. I'. Makapos. - M. : Hossrii [luck, 2008. - 1
anekTpoH. ont. auck (CD-ROM). - 3aru. ¢ Tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/664. - MakpooObekT. - TekcT : ek
-TpoHHBIN. - CBenenus goctynHsl Takke Ha CD-ROM.

2. U6parumos, @. I'. MexaHnuka aepopMupyeMbIx CTepxkKHEN : yueOHOe ocodue
[1g By30B] / @. I'. U6parumos, A. C. [loctaukosa ; MI'TY. - Marautoropck : MI'TY,
2019. - 1 anextpoH. onT. auck (CD-ROM). - 3arun. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2456 . - MakpooObekT. - Teker :
ANEeKTPOHHBIN. - CBefeHus qocTynHbl Takke Ha CD-ROM.

0) JlonoJIHUTEIbHAA JIUTEpaTypa:

1. Gparumos, ®. I'. Mexanuka 1eopMUpyeMbIX CTepKHEl : yueOHOe mocodue
[uis By30B] / @. I'. U6parumos, A. C. [ToctaukoBa ; MI'TY. - Marautoropck : MI'TY,
2019. - 1 snextpoHn. ont. auck (CD-ROM). - 3armn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2456 . - MakpooObekT. - Tekcr :



https://host.megaprolib.net/MP0109/Download/MObject/664
https://host.megaprolib.net/MP0109/Download/MObject/2456
https://host.megaprolib.net/MP0109/Download/MObject/2456

ANIEKTPOHHBIN. - CBeneHus gocTynHbl Takke Ha CD-ROM.

2. Crynak, A. A. [IpakTuKyM 110 COIPOTUBIIEHHUIO MaTepuaoB. IIpoctoe
corpoTtuBieHue : mpaktukym / A. A. Ctynak, O. A. Ocunosa ; MarHuTOrOpCKHii Toc.
texHnyeckuil yH-T uM. I'. . HocoBa. - Marauroropck : MI'TY um. I'. U. Hocosa, 2021. - 1
CD-ROM. - 3aru. ¢ tutyn. akpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3031 . - MakpooObekT. - Tekcr :
ANIEKTPOHHBIN. - CBenenus nocTymnHbl Takke Ha CD-ROM.

3. Cratu4ecku HeolpeaeIuMble CUCTeMBI : yaeOHoe mocobue / J1. 5. JIpsiaeHko,
0. C. XKene3zkos,C. B. Kones u ap. ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 anektpoH.
ont. quck (CD-ROM). - 3aru. ¢ turya. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MOQObject/20961 . - MakpooObekT. - Tekcr :
AIIEKTPOHHBIN. - CBeneHus AocTymHbl Takke Ha CD-ROM.

https://host.megaprolib.net/MP0109/Download/MObject/3031 . - MakpooObeKT. -
Texcrt : anexTpoHHbIH. - CBeeHus noctynHsl Takke Ha CD-ROM.

B) MeToanueckue ykasaHus:

1. Acanymuna, E. FO. ConpoTuBienne MaTeprasioB: IOCTPOCHUE S0P BHYTPEHHUX
CWJIOBBIX (haKTOPOB, U3rub: yaeOHOe ocooue utst By30B / E. 10. Acagynura. — 2-¢ u3j.,
uctp. u gon. — Mocksa: UznatensctBo FOpaiit, 2020. — 115 c. — (Bricmiee o6pa3oBanue).
— ISBN 978-5-534-09944-7. — Texct: anextponnsiii / DbC KOpaiit [caiit]. — URL:
https://urait.ru/bcode/453439

2. Kpusomranko, C. H. Conporusnenue marepuaion. [Ipaktukym: yaebHO€ mocoodue
st By30B / C. H. KpuBomanko, B. A. KormnoB. — 4-¢ u3j., ucrp. u gon. — MockBsa :
NznarensctBO IOpaiit, 2020. — 353 c. — (Bricmiee o6pazoBanne). — ISBN 978-5-9916-
7117-0. — Texkcr: anextporssiii / DbC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/450811 .

3. K.C. DnumxapoBa 3ajauHuK MO COMPOTUBICHUIO MaTepuaioB. [locTpoeHue amrop
BC®.: 3amaunuk / A.C. CaBusoB, A.A. Crynak, O.A.Ocumnosa. - Marautoropck: M3a-Bo
MaruuToropck. roc. Texs. yu-ta um.I'.M1.Hocoga, 2023. - 38 c.

r) [Iporpammuoe odecnieuenne u UHTepHeT-pecypcebi:

IIporpammMHoe oOecnieyeHue

HaumenoBanue .
10 Ne norosopa Cpox aelicTBUS JTUIICH3UU
7Zip CBOOOJIHO pacHpoCTpaHsIeMoe OeccpouHo
FAR Manager CBOOOJHO pacmpoCTpaHsIeMoe 0eccpovHO
Bpay3zep Yandex |cBOOOAHO pacmpocTpaHseMoe OeccpouHo

IIpodeccuonanbublie 6a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBaHue Kypca Cchlaka
HaLII/IOHaJ'ILHaH I/IHCI)OpMaI_II/IOHHO-aHaJ’II/ITI/I‘IeCKaH URL
cucremMa — PoCCUUCKANW WHIEKC HAVYHOTO o ) )
A ya https://elibrary.ru/project risc.asp

LII/ITI/IpOBaHI/IH
3J’ICKT OHHas 63321 IICPHUOJUYCCKUX U3 AHU East . .

ICKTP proa A https://dlib.eastview.com/
View
Poccuiickag TocymapcrBeHHass  OuOIMOTEKA.
Karanors yaap https://www.rsl.ru/ru/4readers/catalogues/

DneKTpoHHbIe pecypchl oubmuoreku MITY um.

' https://host.megaprolib.net/MP0109/Web
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9 MartepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCHUNINHBI (MOIYJIs)

MarepuanbHO-TEXHHUECKOE 00ecrieueHHe JUCIUIUINHBI BKIIOYAET:

YdeOHble ayIUTOPUH [Tl IPOBEACHUS 3aHIATUH JIGKIIMOHHOTO THMa. OCHaIIeHue:
MynbTUMeIMHHBIE CPEACTBA XPAaHEHUS, TIEpelaud U MPeICTaBICHIUS UH(OPMAITHH.

VY4eOHble ayAUTOPUH IS IPOBEIECHUS IPAKTUYECKUX 3aHITHH, IPYNIIOBLIX U
VHJMBHUYAJIbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHON aTTECTALlHN.
Ocnatuenue: Jlocka, MyIbTUMEIUNHBIN POEKTOP, SKPaH.

[Tomermenus st caMOCTOATENBHOM paboThl 00ydaromuxcs. OcHaleHue:
[MepconanpHbie KoMmbloTepsbl ¢ naketoM MS Office, Beixoom B IHTEpHET U ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIMOHHO-00pPa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

[Tomemenne st XpaHeHHs U IPOPHIIAKTHIECKOTO 00CITY>)KUBaHUS YIeOHOTO
obopynoBanus. OcHaiienue: CTeIIaxu s XpaHSHHUs] Y9eOHO-METOIMYECKUX TTOCOOUH 1
y4eOHO-METOANYECKOMN TOKYMEHTALUU.



Ipuno:xenue 1 «Y4yedGHo-MeTOAMUYECKOE 00ecIedeHHE CAMOCTOSTEIbHOI PadoThI
00y4Ya0 U XCSD)

[To mucuunmne «ConpoTUBIIEHUE MAaTEPUATIOBY» IIPEAYCMOTPEHO BHIIIOJHEHUE
KOHTPOJIBHBIX U ayJIMTOPHBIX CAMOCTOSITENIbHBIX pa0OT 00y4arolUXCsl.

AynuTopHas caMoCTOsTeNIbHas paboTa CTyI€HTOB MPEAINoaraeT pereHe KOHTPOIbHBIX
3a/1a4 Ha IPAKTUYECKUX 3aHATHIX.

Ilpumepnuvie konmponvuovie padomul (KP):

KP Ne 1 «Ilocmpoenue snwop BC® 6 cmamuuecku onpeoesumplx ClepHcHesblX CUCH EMaAX)
3anayva 1. Jlns craTuyecku onpeaeTuMoro CTepKHs CTYIEHYaTo MOCTOSHHOTO CEYeHHs 110
CX€Me IIPU 3a/JaHHBIX OCEBBIX HAarpy3KaxX U T€OMETPUUECKHUX pa3Mepax, TpedyeTcs:
1. OnpenenuTh ONOPHYIO PEAKLUIO B MECTE 3aKPEIICHUS CTEPIKHS.
2. BeluucnuTh 3Ha4€HUsI MPOJIOJIBHBIX CHJI 1 HOPMAJIbHBIX HAIPSKEHUH B XapaKTEPHBIX
CEUEHUSX U MOCTPOUTH SIIOPBI ITUX BEIUUUH.
3. HaiiTu BennuuHbl aOCOMIOTHBIX YAJTUHEHUH (YKOPOUEHHI) YIaCTKOB CTEPXKHS U
BEJIMYMHY OOILEro yIUTMHEHUs! (YKOPOUYECHHUS) CTEPKHS B LIEJIOM.
Ksn
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3amaua 2. [TocTpouTh 3MI0pYy KPYTSIIUX MOMEHTOB U YIJIOB 3aKPYYHBaHMUS;
HaWTH HauOOJIBIINA OTHOCUTEIILHBIN yroJ 3akpyduBanus. Jlano: a=2 m; B=3 m; c= 1 Mm;
Mi= 5 xHwm; Mo= 3 xHwm; M3= 6 xHwm; Ms= 2 kHmMm
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3amaua 3. [TocTpouTs 2MIOpYy MOMEPEYHBIX CUIT M U3TUOAIOIINX MOMEHTOB JJIsl KOHCOJIBHOU
Oanku npu a1=2 M; l1=4 m; g= 10 kH/m; m=2 kHwm.



3anava 4. [TocTpoUTh AMIOPY MOMEPEYHBIX CHJI U M3THOAIONTIX MOMEHTOB TSI OQJIKH Ha JBYX
omopax ax=1 m; a3=2 m; b=4 m; g= 10 kH/m; P=3 xH.
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3amaya 5. [TocTpouTs 3MIOpYy U3rHOAIOIIUX MOMEHTOB, IMPOJAOIBHBIX U TOTIEPEUHBIX CHJT IS
paMbl.

F=8kH

q=10xH/m
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KP No2 «I'eomempuueckue xapakmepucmuKku nOnepeyHblxX Ce4eHull ClmepicHel»

JI1s HECUMMETPUYHOTO CEUeHUs IPU 3aJIJaHHBIX pa3zMepax, TpeOyeTcs:

1. OIPECIIUTH MOJIOKEHUE LIEHTPA TKECTH;

2. BBIYHCIUTh OCEBBIE M ILIEHTPOOESKHbIE MOMEHTHI MHEPIIMH OTHOCUTENBHO ILEHTPAaTbHBIX
ocel;

3. ONPCACIINTh IMOJIOKCHUC TJIABHBIX HEHTPAJIbHBIX ocen HUHCPIUHU WU BCIIMYUHBI TJIABHBIX
MOMCHTOB MHCPLIUH,

4, IOCTPOUTL KPYI' MHEpUHUU U OIPCACIINTH rpa(bnqecm/l BCIIMYWHBI TJIaBHBIX MOMCHTOB
HWHCPIUU U HAITPABJICHUS T'TIAaBHBIX HCHTPAJIIbHBIX oceil.



70x70x8

=

Nelé6

KP Ne3 «Ilpamoit nonepeunsiii uzeuod. Pacuemul na npounocmu»

PaccuuTath Ha MPOYHOCTH 1O METO.y IPEACTBHBIX COCTOSIHUN JIBYTaBPOBYIO MIPOKATHYIO OaJKy
npu a=2 M; b=1 m; ¢=2 m;0= 10 kH/m; Mo=2 kHwm; F=8 xH. Marepuan 6anku craias Ct 3.
[Ipenen tekydyectu ot = 240 MIla, pacueTHOe CONpOTUBIEHHE 1O Tpeaeny Tekydectu R= 210
MllIa, pacuetnoe conpotusienue npu casure Rs = 130 MITa. Koadduruent ycnosuit paboTs yc
=0,9. Koapdpumuent nagexxuoctu o Harpyske yf=1,2.

1. TlonoOpatb ceyenue Oanku U3 ABYyTaBpa, UCHOJIB3Ys YCIOBUE MPOYHOCTH 10 NIEPBOM IpyIiIe
MPEETbHBIX COCTOSTHUM.

2. s ceyenus Oaynkd, B KOTOPOM JCWCTBYET HAMOONBIIHIA H3THOAOIINIT MOMEHT, TIOCTPOUTH
SMIOPY HOPMAJBHBIX HAMNPSHKEHUH M TMPOBEPUTH BBHIMOJIHEHHE YCIOBUS MPOYHOCTH IIO
HOPMaJIbHBIM HaNPSKEHUSIM.
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7 OIIeHO‘lHLIe cpeacrea AJisi NIPpOBEACHUA HpOMe)l(yTO‘lHOﬁ arrecranmmu

a) IInanupyemvie pe3yromamol 00yueHus u OYyeHOYHble cpeocmaea sk NPOBEOeHUs. NPOMENHCYMOUHOU AMMeCmayuu.

[TpomexyTodHast aTTeCTaIys UMEET IeIIbI0 OMPEICIIUTh CTENEHb JOCTHKCHHS 3aIUTAHNPOBAHHBIX PE3YIbTAaTOB 00ydeHUS 10 AuciuIuinHe «COnmpoTUBICHNE
MaTepHaIoB» U MPOBOIUTCS B opMe IK3aMeHa Ha |1 kypce.

Crpykryp
HBIN DJIIEMEHT
KOMIIETEHIINN

[Tnanupyembie pe3ybTaThl 00YUCHHS

OneHouHbI€ CpecTBa

OIIK-4 Cnocoben oOecnieunBaTh MPOBEACHUE TEXHOJIOTMUYECKOTO TIPOIecca, HCHOJIb30BaTh TEXHUYECKHE CpEACTBA Ul KOHTPOJS MapaMeTpoB
TEXHOJIOTUYCCKOIO ITpouecca, CBOMWCTB CBIPpbA U TOTOBOH IPOAYKIIMH, OCYIICCTBIIATh U3MCHCHUE ITapaMCTPOB TEXHOJOTHUYICCKOT0 IMpouccca nmpu USMCHCHUN CBOMCTB

CBIPbsI

OIlK-4.1

Ompenenser TEXHUUYECKHE CPENICTBA Ha
MIPOU3BOICTBE ittt oOecrieyenus
TEXHOJIOTHYECKUX MPOIIECCOB

w

Hepeueub meopemu4eCKux 60npoco6 K IK3ameny:

Henp m 3amaum kypca "ComnpoTuBiieHHE MarepuaioB" M €ro cBsi3b C JAPYTMMHU
JTUCHUIIMHAMU.

CBoiicTBa, KOTOPHIMH HaJENsIeTCsl OCHOBHAs MOJENb TBEpAOro aAedopmMupyeMoro tena B
MeXaHUKe.

XapaktepHbie (OPMBI TIEMEHTOB KOHCTPYKIIUNA. BUabl OCHOBHBIX AeGOpMaIifil CTEPIKHSI.
Buemnue cumnbl. OTaudne Bo B3IJIs/I€ Ha BHEIIHUE CHIIBI B CONTPOTUBICHUHM MAaTEPUaJiOB U B
TeopeThUecKoi MexaHuke. Buyrpennue cuibl. Meron ceuenuid. [lonsitue o HanpspKeHUU,
€ro KOMIOHEHTHI.

3akon ['yka s marepuana. [Ipunnun Cen-Benana. [IpuHimn He3aBUCUMOCTH JEHCTBUS
cui. YCIIOBUS €ro IPUMEHUMOCTH.

BuyTpennee ycuine npu 0CeBOM pacTSKEHHH (CKATHUU) MPSIMOOCHOTO MPU3MATHUYECKOTO
CTEepKHS. DMIOpa MPOJI0JILHOM CUITBI U XapaKTepHbIE 0COOEHHOCTH €€ OUePTAHHUS.

BoiBog Gpopmyrbl A HOpMaIbHOTO HAMPSHKEHUS B TOMEPEUHBIX CEUCHUSX CTEPXKHS MPH
pacTspkeHuu (cxatuu). OCHOBHAS TUTIOTE3A.

VYcnoBue MpoOYHOCTH MPU PACTSHKEHHUH (CXKATUHM) M 3aJladM, peliaeMble ¢ €ro MOMOIIBIO.
Jlomyckaemoe HamnpsbkeHue, Kod(pQHUIMeHT 3amaca no mpoYyHOCTH.

[IpomonbHas u momepeuyHas JAegopMalMu TpU  pacTsDKEHUU (CKaTum). YTIpyrue
MOCTOSIHHBIE MaTepuana. 3akoH ['yka ans oceBoil nedopmanuu crepxkas. Gopmyna mmis
ompeneneHus abCoMIOTHON AedopMaIii MPU 0CEBOM PACTSKEHHUH (CHKATHN)




Crpykryp
HBIN DJIEMEHT

[Inanupyemble pe3ylbTaThl 00YUCHUS

OneHouHble cpencTBa

KOMIIETEHIINH

IlepeyeHb BONPOCOB K TECTUPOBAHUIO:

1. Ananu3 HanpsHKEHHO-AEPOPMUPOBAHHOTO COCTOSIHUS B OKPECTHOCTU TOUKHU TEJA.

2. llonsATHe  TJHaBHBIX  HANPSDKEHUH.  DKCTPEMATbHOCTh  TJIABHBIX  HANPSOKCHUH.
DKcTpeMalbHble 3HAaYEHMsI KacaTeIbHbIX HAIPSKEHU.

3. 3aKoH MapHOCTH KacaTeJIbHBIX HAIPSHKEHHA.

4. O0600meHHbIN 3aKk0H ['yKa 17151 MU30TPOMTHOTO MaTepuara.

5. [IloHsATHE O XpYNIKOM U BSI3KOM pa3pyllleHnH MaTepuana. Teopuu MpoOYHOCTH Ui XPYIIKOTO
cocrosinus marepuaina (I u 1l reopun). OcHOBHBIE TUNIOTE3bI. DKBUBAJICHTHBIE HATIPSHKEHUS
10 TIEPBOM ¥ BTOPOU TEOPHUSAM IIPOYHOCTH.

6. Teopunm mmactuyeckoro aedopmupoBanus (Il u IV Teopum). OcCHOBHBIE THIOTE3HI.
OKBHUBAJICHTHBIC HAIIPSHKEHUS IO TPEThEN U YETBEPTON TEOPUSM MPOYHOCTH.

7. Cnur. Yucteiit caur. 3akoH ['yka mpu uymcrom casure. CBsi3b MEXAy YIPYTHUMH
IIOCTOSIHHBIMH M30TPOITHOTO MaTepHala.

8. Kpyuenue. [lonstue o kpyuenuu Bana. Buyrpennue ycunus npu kpydeHuu. [locrpoeHue
SMIOPBI KPYTAILIErO0 MOMEHTA.

9. BeiBoJ GopMyiibl Ul KacaTeIbHOTO HAPSHKEHUS B IONIEPEYHOM CEUEHHH Bajla KpyroBOTO
cedeHnsA. OCHOBHBIE THIIOTESHI.

10. Vcnosue npounoctu npu kpydeHuu. Ilonspuslil MoMeHT conpoTuBieHus. [lonbop ceuenus
Bajia 110 yCJIOBHIO IIPOYHOCTH.

OIIK-4.2 OueHuBaeT U KOHTPOJIUPYET IapaMeTpbl Ilpumepnoe npakmuueckoe 3a0anus 014 IK3amena:

u 3¢ (HEKTUBHOCTH TEXHOJIOTHYECKHUX
MPOIIECCOB, CBOWMCTBAa CBIPbS W TOTOBOH
MPOIYKIIUU B obnactu XUMHUYECKOH
TEXHOJIOTHU

Cratuyecku ompenenumasl pama, pacueTHash cXema KOTOpOM II0OKa3aHa Ha PUCYHKE,
3arpy’k€Ha BHELIHEW Harpy3Koiu.

a=4mMm, =2 kH/m

TpebyeTcs:

1. OnpenenuTh ONOPHBIE PEAKLIMH.

2. 3anucaTh BbIpakeHUs JUIsl BHYTpeHHUX ycwnid M z, Qy n N Ha KaKJOM U3 y4acTKOB
pamsl.

3. Iloctpouts smtopsl BHYTpeHHUX yeunuil M z, Qy u N.

4. BINOJHNUTE NPOBEPKY PABHOBECHS Y3JI0B PaMBI.




Crpykryp

HBIN DJIEMEHT

[Inanupyemsble pe3ynbTaThl 00y4eHUsI

OneHouHble cpencTBa

KOMIETCHITNU
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OIlK-4.3 [IporHo3upyer u peryimupyer M3MEHEHHE Ilpumepnoe npaxmuueckoe 3a0anus 013 IK3AMeHa:

IapaMeTpOB TEXHOJOTHYECKHX IMPOLECCOB B
3aBUCHMOCTH OT CBOMCTB CBIPbS

Cratudecku ompenenuMasl pama, pacueTHas cxemMa KOTOpOH IOKa3aHa Ha PUCYHKE,
3arpy’Ke€Ha BHEIIHEN Harpy3Kou.

a=2wm, q=4kH/m

TpeOyercsi:

1. OnpenenuTh ONOPHBIE PEAKIUH.

2. 3anucaTh BbIpOKEHUS AJIs BHYTpEHHUX ycuiuid M z, Qy 1 N Ha KaKJI0M U3 y4aCTKOB

paMBl.
3. IlocTpouts 3mtopel BHyTpeHHUX ycrmnnid M z, Qy u N.
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0) Ilopsadok nposedenus NPOME’CYMOUHOU ammecmayuu, noxazamenu u Kpumepuu
OYEHUBAHUSL:

HpOMe)KYTO‘-IHaSI arrecranuAa 110 JUCHUIIIIMHC ((COHpOTI/IBJIeHI/Ie MaTCpruajoB» BKIIHOYACT
TCOPCTUYCCKHUEC BOIIPOCHI, TO3BOJIAIOINEC OLICHUTL YPOBCHL YCBOCHUS O6yanOIHHMHCSI 3HaHI/If/'I, nu
MPAaKTUYECKUE 3a/aHus, BBIABIIONINE CTENEHb CPOPMHUPOBAHHOCTH YMEHHH U BIAJCHHA,
npoBoauTCs B (hopMme 3Kk3amMeHa Ha 1 Kypce.

DK3aMeH [0 JAaHHOM JMCUMIUIMHE MOXKET MpPOBOAUTCS B YCTHOM ¢opMme 110
9K3aMEHALIMOHHBIM OUJIeTaM, KaXK/bIi U3 KOTOPBIX BKIIIOUAET 2 TEOPETUUECKUX BOIIPOCAa U OJHO
[IpaKTUYECKOE 3aJjaHue, J100 B BUAE TECTOB, HA YCMOTPEHHUE MPEIO1aBaTENsL.

dopma TmpoBeAeHHUS 5K3aMeHa (yCTHash MO0 B BHJE TECTUPOBAHMS) TOJDKHA OBITh
OJINHAKOBOM ISl BCeX 00y4aroluxcs B TpymIe.

B cnydae criopHO# cuTyanuu Mexay OOydaroluMMcsl W MperojaBaTeeM MPUHUMAIOIIUM
MIPOMEXYTOUHYIO aTTECTAINIO0, 3aBEAYIOUMI Kadeapoil MOXKET MO 3asBIIEHUIO 00y4aroIerocs
Ha3HAYUTh KOMHUCCHOHHYIO CIauyy 3aueTa WM JK3aMEHa IO TECTHUPOBAHUIO YTBEP)KICHHOMY
3acenanueM Kadeapsl, IPU yCIOBUHU BhITIONIHEHHS 3a1anuil u3 PI1J] B moiaHOM oObeMme.

IMoka3aTeu U KPUTEPUH OIIEHHBAHUS YCTHOI0 IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6a/10B) — 00yJaromuiics IeMOHCTPUPYET BBICOKHI YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETCHIIMM, BCECTOPOHHEE, CHUCTEMATHYECKOE | TJIyOOKOEe 3HaHUe
y4eOHOrOo MaTepuaia, CBOOOTHO BBITIOJHSIET MPAKTUUECKHE 3aJaHus, CBOOOJHO OINMEpUpyeT
3HAHUSMH, YMCHUSIMU, TPUMEHSET UX B CUTYAIUSAX TOBBIIIIEHHON CJIOKHOCTH.

— HA OILIEHKY «X0opoio» (4 0ajia) — oOyJaronIuics NeMOHCTPUPYET CPEAHUN YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIE 3HAHUS, YMEHHSI OCBOEHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHbIE OIUOKY, HETOUHOCTH, 3aTPYAHECHHUS IPH aHATUTHYECKUX ONIEPaLIUsX, IEpeHOCce
3HaHWUN U YMEHUH Ha HOBbIE, HECTAHAAPTHBIEC CUTYAIUH.

— HAa OIEHKY «YJOBJIETBOPHUTEJbHO» (3 0amia) — oOydyalomuiicss JEMOHCTPHUPYET
MIOPOTOBBIM YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIUMI: B X0/I€ KOHTPOJIbHBIX MEPONPUITUN
JOTYCKAIOTCSl OIIMOKU, MPOSBISETCS OTCYTCTBUE OTHAEIbHBIX 3HAHUM, YMEHHI, HABBIKOB,
0Oy4aroUIuiicsl HCIBITHIBAET 3HAYUTENIbHBIC 3aTPYAHEHHUS IPU ONEPUPOBAHMM 3HAHUSIMH U
YMEHUSIMH TIPU UX IEPEHOCE Ha HOBBIE CUTYAIIHH.

— HA OIIEHKY «HeYJAOBJIETBOPUTEJIbHO» (2 0aia) — oOydJaromIuiicss JEMOHCTPHUPYET
3HaHus He Oosnee 20% TeopeTHHYEecKoro MmaTepuana, JOMYCKAaeT CYIIECTBEHHbIE OMIMOKU, HE
MO>KET MOKa3aTh UHTEJUICKTYyalbHbIE HABBIKU PEHICHUS MMPOCTHIX 3a/au.

— HA OLIeHKY «HeyAoBJieTBopuTebHO» (1 0a/u1) — oOyJaromuiics He MOXKET MOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHPOpPMAIMK, HE MOXET IMOKa3aTh
MHTEJUIEKTYaJIbHbIe HABBIKU PELICHUS MPOCTHIX 3aa4.

Iloka3aTenu U KpUTEPUH OLICHUBAHUS IK3aMeHA B BHJIE TeCTAa:

Bompockl TecTOB OMKHBI OXBaThiBaTh BeCh OOBEM M3y4yaeMOW JUCHUILUIMHBI B
cootBerctBuu ¢ PIIJI.

- HA OLIEHKY «OTJIMYHO» (5 0a/i10B) — 00yyalomuiicss JEeMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTH4YecKoe U TIJIyOOKoe 3HaHMe
y4eOHOTro Marepuana, CBOOOJHO BBIMOJHSAET MPAaKTUYECKHUE 3a/laHusl, CBOOOJHO oOIlepupyeT
3HAHUSAMM, YMEHUSAMHU, IPUMEHSET UX B CUTYalUsAX ITOBBIIIEHHOH CIIOKHOCTH, 75% u GoJee;

- HA OILIEHKY «Xopomo» (4 0anna) — oOydaromuiics IeMOHCTPUPYET CPEIHUN ypOBEHB
Cc(OPMHUPOBAHHOCTH KOMIIETEHIMH: OCHOBHBIE 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKAOTCS
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTUYECKUX OTlepalusix, NepeHoce
3HaHUH U yMEHUI Ha HOBbIe, HECTaHAApTHbIE cuTyauuu, 74 — 60 %o;

- HA OLEHKY «YyI0BJIeTBOPUTENbHO» (3 0amna) — oOydaroumuiicss TEeMOHCTPUPYET



MOPOTOBBII YpOBEHb C(HOPMHPOBAHHOCTH KOMIIETCHIIMN: B XOJI€ KOHTPOJIBHBIX MEPONPUSATHN
JOIMYCKAIOTCSl OLIMOKM, TPOSIBISETCS OTCYTCTBUE OTACIBHBIX 3HAHUM, yMEHHUH, HaBBIKOB,
0Oy4aromuiicsi MCHBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHsS INPU OIEPHUPOBAHWUU 3HAHMSIMHU U
YMEHUSIMH TP UX MIEpEeHOCe Ha HOBBIE cutyaruu, 59- 50 %o;

- HA OLIEHKY «HEeYJIOBJIETBOPUTEJIbHO» (2 0Oajuia) — oOyyarouiuiicss JeMOHCTPUPYET
3HaHus He Oonee 20% TeopeTMdYecKoro MmaTepuana, JOMYCKAeT CYIECTBEHHbIE OIIMOKH, HE
MOJKET IM0Ka3aTh MHTEIUICKTYaJbHbIE HABBIKM PEIICHUS MPOCTHIX 3a1a4, 49 %0.



