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Pabouas nporpamma cocrasiena na ocronse ®I'OC BO - GakayaBpuar 110 HALPABICHHIO
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PaGouast mporpaMma paccMOTpena 1 0/100peHa Ha 3ace/lannu kadeapbl Mexarikn

14.02.2022, mporokon Ne 9
3aB. kadejpoit A.C. CaBunon

Pabouas nporpamMma os100pera Merojimueckoit komuccueis UMMuM
15.02.2022 r. npotoxoi Ne 6
ITpencenarens A.C. Casunon
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3as. kade poit MeTayuryprui ¥ XUMHUECKHUX TEXHOJION
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Pabouast iporpamma cocrapicHa: ~, /
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Penenzent:
Jwmpexrop 3A0 HITO "TIIXT" , kant. TexH. Hayk B.I1. J[3106a




JIner akryaqm3zanuu padodeil mporpamMMsl

PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopenHa uist peanmu3armu B 2023 - 2024
y4eOHOM TroJly Ha 3acefanuu Kageapsl MexaHuKu

[IpoTokosm oT 20 . Ne

3aB. kadenpoii A.C. CaBuHOB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kageapsl MexaHuKu

[IpoTokosm o 20 . Ne

3aB. kadenpoit A.C. CaBHHOB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2025 - 2026
yueOHOM rojiy Ha 3acenaHuu kadeapsl MeXaHUKU

[IpoTokomor 20 . Ne

3aB. kadenpoit A.C. CaBHHOB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kapeapsl MexaHuKu

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.C. CaBuHOB

Paboyas nmporpamma nepecMoTpeHa, o0CyKaeHa 1 o00peHa ajs peanmsaiuu B 2027 - 2028
y4eOHOM roy Ha 3aceaHuu kadenpsl MexaHUKu

[Ipotokom ot 20 . Ne

3aB. xadenpoit A.C. CaBHHOB




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

Henstmu ocBoeHust aucuUIUIMHBL (MOIyis1) «CONPOTUBIECHUE MAaTEPUAIIOBY SIBIISIOTCSA:
(dbopMupoBaHHE YMEHUS M HABBIKOB B PACUETHO-TEOPETHUYECKON U KOHCTPYKTOPCKOM 00JIacTAX C
LENBI0 OBJAJCHUA OOYYArOIIMMHUCS OCHOBaMHM OOIIET0 MAIIMHOBEICHHUS M JalbHEHIIEero
WCTIOJIb30BAHUS MTOJIy4YCHHBIX 3HAaHUN B pa3padoTKe, MPOSKTUPOBAHNH, HATAIKE, SKCIUTyaTallid 1
COBEPILIECHCTBOBAHUS TEXHOJIOTMYECKUX ITPOLIECCOB B IIPOMBIIUICHHOCTH.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

Huctummaa CoNpoTUBICHHE MaTepUANIOB BXOJHUT B 00s3aTelbyl0 YacTh Y4€OHOTO
I1aHa 00pa3oBaTEeILHOM MTPOTPAMMBI.

Jnst  u3ydeHus  TUCHMUIUIMHBI ~ HEOOXoauMbl  3HaHWMs  (YMEHUs,  BIAJCHUS),
chopMHUpOBaHHBIE B pe3y/IbTAaTe U3yUCHHS TUCITUTIINH/ TPAKTHK:

MaremaTuka

dusuka

TeopeTnueckas MexaHUKa

WNudpopmaruka

3Hanus (yMEHHs, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NAHHOW MUCIUIUIMHBI OyTyT
HEO0OXOUMBI JTsl U3YUSHUS TUCIUTUIAH/TIPAKTHK:

DU3UKO-XUMUYECKHE OCHOBBI METAJTYPIrHUECKHX MTPOIIECCOB

[IpoekTHas nessTeTbHOCTh

CrangapTu3zaius, METPOJIOTHS U MOATBEPKICHUE COOTBETCTBUS

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOIYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare ocBoeHus aucuumiiuHbl (Moayns) «CONpOTHBICHHE MAaTEepUAIOB)
oOyuarouuiics 1oJkeH 001a1aTh CAeAYIOIIMMHI KOMIETECHITUSIMHU:

Konx nanukaTtopa NHaukatop 1OCTHKEHUS KOMIICTCHITUN

OIIK-4 Cnocoben obecrieunBaTh MPOBEICHHUE TEXHOJOTHYECKOTO ITPOIECcCca, HCIOJIb30BaTh
TEXHUYECKHE CPEICTBA I KOHTPOJIS MapaMeTPOB TEXHOJIOTHYECKOTO MPOIIECcca, CBOMCTB ChIPhS
¥ TOTOBOM MTPOAYKIIMHU, OCYIIECTBIIATH H3MEHEHHE ITapaMETPOB TEXHOJIOTUUECKOTO TIPOIIecca pH
HM3MEHEHUH CBOMCTB ChIPhS

OIIK-4.1 Onpenenser TEXHHYECKUE CPEJICTBA HA MPOU3BOACTBE I OOecreyeHus
TEXHOJIOTMYECKHX MPOILIECCOB
OIIK-4.2 OneHuBaeT U KOHTpOJMPYeT  mapameTpel U 3PPEKTUBHOCTh

TCXHOJIOTHYCCKUX IIPOLICCCOB, CBOMCTBA CbIPpbsd H TrOTOBOM NpoaAyKIUunu B
007aCTH XUMHYECKOH TEXHOJIOIUU

OIIK-4.3 [IporHo3upyetr u peryiaupyer W3MEHEHHE MapaMeTpPOB TEXHOJOTHYECKHX
IIPOIIECCOB B 3aBUCUMOCTH OT CBOMCTB ChIPbSI




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsAeT 4 3a4eTHBIX eauHull 144 akaj. 4acoB, B TOM
qucle:
— KoHTakTHas pabora — 10,9 akaz. gacos:
— ayIMuTOpHas — 8 akaJl. 9acoB;
— BHeayIuTOpHas — 2,9 akaj. 9acos;
— camocTosTenbHas pabota — 124,4 akaj. 4acos;
— IMOATOTOBKA K dK3aMeHy — 8,7 akaj. gac

dopma aTTecTaluy - SK3aMEH

AynuropHast I =
KOHTaKTHasd pa60Ta E E Dopma TeKyLero
S B
B aKaJ. yacax 3 491 KOHTPOJIA
Paznen/ Tema g, ( A ) E R . e Kon
> 3 © | CaMOCTOSITENBHOM | yCIIeBaeMOCTH U
JACLIMITIIMHEI &~ (=R . | xoMmereHIHH
g 5 paboThI MIPOMEKYTOYHOM
nmab. | mpakT. | 3 & ATTecTAlNH
Jlex. =i I
3aH. 3aH. 0 =
1. Paszgen 1
11 CraTuka. CaMoCTOsATEIBHOE
Knaccudpukanus CHIL. 05 05030 23 |Heyienue yuebHoii| Teopernueckuit
[IpuBenenue cun K TOUKe. ! T Y HAyIHOH orpoc
MOMEHTHI CHIL. JIUTEPATYpPbI
Brimonnenue PI'P
1 «IlocTpoenue
1.2 OcHoBbl pacuera Ha Sriop ]TBPCCDB
MIPOYHOCTb. OO6mue CTATHYCCKH
nojoxenus. Jlepopmarusi. ONpECTH-MBIX
IIpounocts.  XKecTkoCTb. CTCPIKHEBHIX
VcroiunBocTh.  BHeminue CHCTEMAX 1
U BHYTPEHHHE  CHIIBL
Merton CCUYCHMM TTOAro-TOBKA K
) TEOPETUYECKOMY o
Hampsokenne.  OcHOBHBIE Teopernueckuit
’ 0,5 0,5/0,3U| 21 onpocy.
TUIIOTE3bl W JONYLICHUSA. ' T pocy onpoc
Pactsbkenue-coxatue.
Hampmoxenne al 1 Brimonnenue PI'P
2 «I"'eomeTpuye-
TIepPEMEIICHHS. 3akoH cmep
I'yka. Mexannueckue R —
XapaKTEPUCTUKU " III)OHe I;{HHX
CBOICTBa MaTepHaoB. Up "
TeeprocTs CCUCHHH CTEpIKHEH
’ TEOPETHUYUCCKHU
orpoc
1.3 MUsru6. IlomstnHe o
yiuctoM wu3rube. Teopema
Kypasckoro. Hampspkenns
pu usruoe. Beimonuenue PT'P
I'eomerpuueckue 1 e 29 Ne3 TTon6op Teopernueckuit
XapaKTePUCTHKN  TUIOCKHX CEUEHHI TIpH omnpoc
CEUYEHHI. Pacuer Ha n3rube
MIPOYHOCTh.  M3rubaromuii
MOMEHT U  TIOIepevHas
cha.




14 Yucreiid CZBMT.
AOGCONIOTHBIH u
OTHOCUTEIBHBII C/IBHT.
3aKoH I'yka IS
ne-opmarm YHUCTOIO
CABUIA. Monyns
YIPYrocTH BTOPOrO poia.
VYcnoBuss NpOYHOCTH TNPHU
cpese. Kpyuenue kpyriioro
CTEPIKHSL. VYron
3aKkpyuuBanus. Pacuer Ha
IIPOYHOCTb M  IKECTKOCTh
npu KpYy4YeHHUHU.
OTHOCHUTENBHBIN yromn
3aKpY4HBaHMSL.

0,5

0,5

14,4

CamocrosaTensHOe
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATYPEI

Teopernueckuit
ompoc

1.5 CnoxHoe
conporusieHue. [lonstue
0 TEOopHsAX IMPOYHOCTH.
Kocoit wm3ru6. M3rub c
pactskenneMm. M3rub ¢
KPYYCHHEM.

0,5

0,5

17

CamocTosTensHOe
u3ydyeHue yueOHoi
U Hay4HOH
JIMTEPATYPEI

Teopernueckuit
ompoc

1.6 YcroluuBOCTh CHKATBIX
cTepxHeH.  YcTamocTHas
MPOYHOCTb.

20

CamocTrosTensHOe
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATYPBI

TeopeTnueckuii
omnpoc

HUroro no pazneny

4/1,611

124,4

HUroro 3a cemectp

4/1,611

124,4

9K3aMCH

Hrtoro o aucuumuinHe

4/1,611

124,4

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3anuu  NPEeAyCMOTPEHHBIX BHUJOB y4yeOHOW paboThl B KadyecTBe
00pa30oBaTeNbHBIX TEXHOJOTUH B MpPENOJaBaHUU TUCHUILIHHBI «CONPOTUBICHUE MaTEPHAIIOBY
HCIOJIb3YIOTCS:

1. TpanuuuoHHble 00pa3oBaTEIbHbIE TEXHOJIOTMM OPUEHTUPYIOTCS Ha OpraHHU3al|io
00pa30BaTeNbHOTO  TPOILECCa, TPEANOJNIATAONIYI0 MPSAMYI0  TPAHCISIHMIO 3HAHUM  OT
IpenojaBaTelis K CTyIeHTY (IPEeUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WILIOCTPATUBHBIX
METOJIOB 00y4eHus1). YueOHas AeATeIbHOCTh CTYJCHTAa HOCHT B TAKHX YCIIOBHUSX, KaK IPaBHUIIO,
PEIPOAYKTUBHBIN XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

NudopmanronHas jexkuuss —  [OCIENOBAaTEeIbHOE  M3JI0KEHUE MaTepuaisa B
JUCHMIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BEpOAJIbHBIMU CpEACTBAMHU
(MOHOJIOT TIpeTo1aBaTes).

[IpakTueckoe 3aHsATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB IO
MPEI0)KEHHOMY AT OPUTMY.

2. VlHTepakTUBHBIC TEXHOJIOTHH — OpTaHHU3aIlis 00pa30BaTEIBbHOTO MpOoIecca, KOTopas
MIPENIoIaraeT akTUBHOE M HEJTMHEIHOE B3aMOIEHCTBIE BCEX YUACTHUKOB, JIOCTHKEHUE Ha ITOU
OCHOBE JIMYHOCTHO- 3HAYUMOro i HHUX oOpa3oBaTeJbHOTO pe3yiabTata. Hapsany co
CHEHATM3UPOBAHHBIMU  TEXHOJIOTMSIMM ~ TakOro  poJa  MPUHIUI  MHTEPAKTUBHOCTU
MpOCIeXUBAeTCd B OOJBIIMHCTBE  COBPEMEHHBIX  00pa30BaTEIbHBIX  TEXHOJIOTHH.
HHTepakTUBHOCTH MO/Ipa3yMeBaeT CyOBEKT-CyObEKTHbIE OTHOIIEHUS B X0J€ 00pa30BaTeIbHOIO
mporecca 1, Kak cieicTsuie, GopMHUPOBaHUE caMOpa3BUBaroIIelcs NHPOPMATUOHHO-PECYPCHON
Cpelpbl.

[IpakTuka-guckyccus — KOJUIEKTUBHOE OOCYXAEHHE KaKOro-JImOOo CIOPHOrO BOIPOCA,
Ipo0JIeMBl, BBISIBIIEHUE MHEHUH B rpymIe (MeXIpylIoBOil AUajIor, IUCKYCCHUs KaK CIIOP-AHaIor).

6 YueOHO-MeToquYecKOe 00ecnedeHue CaMOCTOATEIbHOI PadoThl 00YYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI IPOMeKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITIOKCHUH 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIIMOHHOE 00ecnevyeHHe U CIUIIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypAa:

1. Acanynuna, E. KO. ComporuBnenue marepuanoB. Koncmekr nekiuii : ydeOHOE
nocobue mist By30B / E. 0. Acanynuna. — 2-e u3j., ucnp. u gomn. — Mocksa | M31aTenscTBo
HOpaiit, 2020. — 254 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-02566-8. — Texkcr :
anekTpounbiii // DBC FOpaiir [caiit]. — URL.: https://urait.ru/bcode/453440

2. UbparumoB, @. I'. Mexanuka nepopMupyeMbIx CTep)KHEH : ydeOHoe mocobue [mis
By30B]| / @. I'. U6parumoB, A. C. IloctaukoBa ; MI'TY. - Maruutoropck : MI'TY, 2019. - 1
anekTpoH. onT. auck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL :

https://magtu.informsystema.ru/uploader/fileUpload?name=3877.pdf&show=dcatalogues
/1/1530012/3877.pdf&view

3. CraTtuyecku HeONpeaeTuMbie cucTeMbl : yuebnoe mocobue / 1. 5. Ipsuenko, O. C.
XKeneskos,C. B. Kones u zp. ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 31ekTpoH. ONT. JUCK
(CD-ROM). - 3arn. ¢ tutyn. 9kpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3174.pdf&show=dcatalogues
[1/1136586/3174.pdf&view=true



https://urait.ru/bcode/453440
https://magtu.informsystema.ru/uploader/fileUpload?name=3877.pdf&show=dcatalogues/1/1530012/3877.pdf&view
https://magtu.informsystema.ru/uploader/fileUpload?name=3877.pdf&show=dcatalogues/1/1530012/3877.pdf&view
https://magtu.informsystema.ru/uploader/fileUpload?name=3174.pdf&show=dcatalogues/1/1136586/3174.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3174.pdf&show=dcatalogues/1/1136586/3174.pdf&view=true

- MakpooObekT. - Tekct : anekTpoHHBIN. - CBeieHus nocTynHbl Takke Ha CD-ROM.

0) lonosHuTEILHAS TUTEPaTypa:

1. CraTuuecku HeompeaenuMbie cucteMsl : yaeOHoe nocodue / JI. 5. [Iwsiuenxo, O. C.
XKeneskos,C. B. Kone u ap. ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 s5iekTpoH. ONT. AUCK
(CD-ROM). - 3aru. ¢ Tutyn. axkpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3174.pdf&show=dcatalogues
/1/1136586/3174.pdf&view

2. CaBuHOB, A. C. I[IpakTuKyM IO CONpPOTHBJICHHIO MarepuayioB : mnpaktukym / A. C.
CaBunoB, O. A. OcunoBa, A. C. [loctaukoBa ; MI'TY. - Marauroropck : MI'TY, 2017. - 1
anextpoH. ont. auck (CD-ROM). - 3ari. ¢ tutya. skpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3242.pdf&show=dcatalogues
/1/1137007/3242.pdf&view=true

3. Obstuenko, J1. 5. Conporusnenue Matepraios : npaktiukym / J1. S1. Iesiuenko ; MI'TY.
- Maruauroropck, 2014. - 97 ¢. : wi., Tadi. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=800.pdf&show=dcatalogues/
1/1116021/800.pdf&view

B) Meroauyeckue yKasaHus:

1. Nedbopmanus. Kpydenne ;| MeToauMYecKue yKa3aHHUs K MPOBEICHUIO MPAKTUYECKON U
CaMOCTOSITENBbHON PabOTHI 10 aucuuruinae "COMpPOTHBIICHHE MaTepUaIoB" ISt CTYICHTOB OYHOM
1 3a04HO# hopmer 00yuenus 150400.62, 150700.62, 151000.62, 140400.62 / cocr. : Crenanuiies
A. E. ; MI'TY ; benopenkwuii punuan. - Marauroropck : MI'TY, 2014. - 1 351eKTpOH. OMNT. IUCK
(CD-ROM). - 3ara. ¢ Turyi. skpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3103.pdf&show=dcatalogues
/1/1135518/3103.pdf&view

2. Jledbopmarnus, pacTsokeHHE-CKATHE | METOJIWYECKHE YKa3aHUS K TPOBEICHHIO
MPAKTUYECKOM M CAMOCTOSTENBHOM paboThl Mo AucuuIuinHE "CONpOTUBIEHNE MaTepUaioB" IS
CTYIIEHTOB OYHOM M 3a04HOM (hopmbl 00yuenus 150400.62, 150700.62, 151000.62, 140400.62 /
cocT. : CrenanumieB A. E. ; MI'TY ; benopeukwuit punuan. - Marauroropek : MI'TY, 2014. - 1
anextpoH. ont. auck (CD-ROM). - 3aru. ¢ tutyi. skpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3104.pdf&show=dcatalogues
/1/1135522/3104.pdf&view

3. Hpsiuenko, M. S. Ipsamoit nonepeynsiii u3rub : coopuuk 3amanuii / JI. 5. JIpsueHKoO ;
MI'TY. - Maruuroropck : MI'TV, 2010. - 1 snektpon. ont. auck (CD-ROM). - 3arun. ¢ tutyi.
skpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1257.pdf&show=dcatalogues
/1/1123435/1257.pdf&view

4. A.C. CaBunoB,A.C. Ty6onbuesa, K.A. ®ponymkuna, b.b. 3apunxuii. I[Tocrpoenue
SMIOP BHYTPEHHUX CHIIOBBIX (aKkTOpOB Mpu AedopMalusax pacTsKeHue-c)KaThe, KpyueHue u
M3ru0: METOIMYECKHe YKa3aHus Mo Juciuruinae « CompoTUBICHUE MaTEPHATIOBY ISl CTYACHTOB
BCEX TEXHHUYECKUX CHenuanbHocTe u ¢dopMm oO0ydenus. — Marnutoropek: U3a-Bo
MarnuTtoropck. roc. Texs. yH-ta um. I'.M1.Hocosa, 2013. - 30c.

5. @.J. MHOparumoB. OmpeneneHne TNepeMeNlIeHN B CTEPKHEBBIX CHCTEMaX:
METOUYECKUE YKa3aHUs MO AucuuIuinHe «COMpOTHUBIEHUE MATepUATIOB» JJIs CTYJEHTOB BCEX
TEXHUYECKUX CIeNHaNIbHOCTeH U hopm oOydenwus. — Maruutoropek: M3a-Bo



https://magtu.informsystema.ru/uploader/fileUpload?name=3174.pdf&show=dcatalogues/1/1136586/3174.pdf&view
https://magtu.informsystema.ru/uploader/fileUpload?name=3174.pdf&show=dcatalogues/1/1136586/3174.pdf&view
https://magtu.informsystema.ru/uploader/fileUpload?name=3242.pdf&show=dcatalogues/1/1137007/3242.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3242.pdf&show=dcatalogues/1/1137007/3242.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=800.pdf&show=dcatalogues/1/1116021/800.pdf&view
https://magtu.informsystema.ru/uploader/fileUpload?name=800.pdf&show=dcatalogues/1/1116021/800.pdf&view
https://magtu.informsystema.ru/uploader/fileUpload?name=3103.pdf&show=dcatalogues/1/1135518/3103.pdf&view
https://magtu.informsystema.ru/uploader/fileUpload?name=3103.pdf&show=dcatalogues/1/1135518/3103.pdf&view
https://magtu.informsystema.ru/uploader/fileUpload?name=3104.pdf&show=dcatalogues/1/1135522/3104.pdf&view
https://magtu.informsystema.ru/uploader/fileUpload?name=3104.pdf&show=dcatalogues/1/1135522/3104.pdf&view
https://magtu.informsystema.ru/uploader/fileUpload?name=1257.pdf&show=dcatalogues/1/1123435/1257.pdf&view
https://magtu.informsystema.ru/uploader/fileUpload?name=1257.pdf&show=dcatalogues/1/1123435/1257.pdf&view

Maruaurtoropck. roc. TexH. yH-ta um. I.1.Hocosa, 2013. - 10c.

6. B.®. Muxaienr Pacuér craTHYecKH HEOIPEISIMMBIX CHCTEM METOJIOM CHIL
METOJMYECKUE YKa3aHUS K TPAKTHUYECKUM 3aHATHAM 10 jucuuiinae «CompoTHBIEHUE
MaTepHaJIOB» JUIsI CTYJCHTOB BCEX TEXHUYECKHX CIelualbHOCTell W (QopMm oOyueHHsS. —
Marnutoropck: M31-Bo Maruutoropck. roc. Texs. yu-ta um. I'.1M1.Hocosa, 2013. - 24c.

7. Oesiaenko [1.51. CompoTuBiieHne matepuanoB. YueoHoe mocodue. MI'TY. 2014 r. C.
97.

8. psiuenko J1.51. OnpeneneHue rpy30nopEMHOCTH Oalok: MeToInYecKue yKa3aHusl 1o
mucuuiuinHe «COTPOTUBICHUE MAaTEPHATIOBY VIS CTYIEHTOB CTPOUTENBHBIX CHEIHATbHOCTEH. —
Marnutoropck: U3n-so Marauroropcek. roc. Texs. yH-ta uM. I.11.Hocoga, 2013. - 17c. yH-Ta M.
I''1.Hocosa, 2015. - 33c.

9. A.C. CaBunos, C.B. Kones. N3ru6: cOOpHUK KOHTPOJILHBIX 33JaHUH MO JUCIUTUIAHE
«CornpoTuBIIeHHE MaTepUaIoBy /sl OOy4JaIOUIUXCs BCEX CIENMATIbHOCTEN BceX GopM 00OyUeHusl.
— Marnurtoropck: M3a-Bo Marautoropck. roc. TexH. ya-ta um. I.M.Hocosa, 2015. - 23c.

10. A.C. CaBunoB, C.B. KoneB. ['eomeTpuyueckne XapakTepUCTUKU TUIOCKHX CEUCHHIA
0arok: COOPHHK KOHTPOJBHBIX 33JaHUN N0 qucuuiuimHe «CONMpPOTHBIICHHE MaTepHUAIIOBY IS
oOyJaromuxcss BCeX crenuanpbHocTell Bcex (opM oOyueHus. — Marautoropek: W3n-Bo
Maruaurtoropck. roc. TexH. ya-ta um. I.M.Hocona, 2015. - 6c¢.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenoanue [10 No norosopa CpoOK IeHCTBUS TULEH3UH
MS Office 2007 |y 135 o1 17.09.2007 Gecepoamo
Professional

7Zip cB0001HO pacrpoctpansgemoc [10 0OECCPOUHO

FAR Manager cB0001HO pacrpoctpansgemoc [10 0EeCCPOUHO

IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa
DrexkTpoHHas 0a3a MEpUOaUYECKUX mM3maHuii East View
Information Services, OO0 «MMIBUC»
HanmonansHast UH(OpMAITMOHHO-aHATUTHYECKAS URL:

cucteMa — Poccuiickuil MHIEKC HAyYHOTO [UTUPOBAHUS
(PMHII)

ITouckoBas cucrema Axkagemus Google (Google Scholar) |URL.: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project risc.asp

Nudopmannonnas cucrema - EnuHoe okHO gocTyma K
HH(POPMAITMOHHBIM pecypcam
9 MartepuajbHO-TEXHHUYECKOE 00ecriedeHne TUCHUTITHHBI (MOTYJIs1)

URL: http://window.edu.ru/

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG oOecreueHue JUCIUITIIMHBI BKJIIFOYACT:


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

VYdeOHble ayaUTOpUM JUIS TPOBEACHUS 3aHATHH JeKuHOHHOTO Tumna. OcHalieHue:
MynbTUMeUHHBIC CPENICTBA XPAHEHHUS, IIEPEeJauy U MPeICTaBICHI HHPOPMAIIHH.

VYdeOHble ayIuTOPUM JUIS TPOBEICHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHJAMBUIYAIBHBIX KOHCYJIbTALlMH, TEKYIIEro KOHTPOJS U IPOMEXKYTOYHOH aTTEeCTaIlHH.
OcHnaiuenue: Jlocka, MyabTUMEIUHHBII TPOEKTOP, IKPaH.

[Tomemenus st camocTosITeNnbHOM paboThl oOyyaromuxcs. OcHamenue: [lepconanbHbie
kommbioTepsl ¢ naketom MS Office, Boi-xomoM B MHTEpHET M ¢ JAOCTYIIOM B AJICKTPOHHYIO
MH(POPMAIMOHHO-00pPa30BATEIbHYIO CPEly YHUBEPCUTETA.

[lomemenne Ui XpaHeHHs H  NPOQWIAKTUYECKOTO OOCITYy)KUBaHHUS y4eOHOTO
obopynoBanusi. OcHamenne: CTeiutaxu Ui XpaHEHHS Y4eOHO-METOJWYECKUX IMOCOOMA M
y4eOHO-METOANIECKON TOKYMEHTAINH.



IIpunoxenue 1 «Y4yedOHo-MeTOAMYeCKOE 00eciedeHHEe CAMOCTOATEIbHOI padoThI
00yYarIuXcs»

[To nucuunnnne «ConpoTUBIIEHUE MAaTEPUATIOBY MIPEAYCMOTPEHO BHIIIOJHEHHUE
pacueTHO-TpapUIECKUX U ayTUTOPHBIX CAMOCTOSATENBHBIX paboT 00yJYaromuXxcs.

AynuTopHas caMoCTOsTeNIbHAs paboTa CTyI€HTOB MPENOJaraeT peleHue KOHTPOIbHBIX 3a1a4
Ha IPAKTUYECKUX 3aHATHUIX.

Ilpumepnuie pacuemno cpaguueckue paoomot (PI'P):

PI'P Nel «Ilocmpoenue snwop BC® 6 cmamuuecku onpeodeumvlx CMepHCHeBbIX CUCTNEMAX»
Tabruya uucnoswlix 3navenutl 015 evinoanenus PIPNel

Cmpoka | a,m 1, kH/m 02, kH/m P1wu P> wn M, ki M, kpru

10 2 8 12 9 15 15 18

3amada 1. J{ns cTaTUYeCKH ONPENEeIMMOTO CTEPKHSI CTYIIEHYaTO MOCTOSIHHOTO CEYEHUsT IIPU
3a/IaHHBIX OCEBBIX HArpy3KaX U TEOMETPUUECKHUX pazMepax, TpeOyeTcs:
1. OnpenenuTh OMOPHYIO PEAKIINIO B MECTE 3aKPETVIEHUS CTEPKHS.
2. BIYUCIUTh 3HAYCHUSI TIPOJOIBHBIX CHUJI M HOPMATBHBIX HAMIPSKEHUHN B XapaKTEPHBIX
CEYCHHSX U MIOCTPOUTH DITIOPHI AITUX BEITUYHUH.
3. Haiiti BenmmauHbI aOCOTIOTHBIX YJIMHEHHUH (YKOPOUCHUI) YYaCTKOB CTEPIKHS U
BEJIMYMHY OOIIETO yTHHEHUS (YKOPOUYEHUS) CTEPIKHS B IIEJIOM.
4. OnpenenuTh 3HAYEHUS OCEBBIX MEPEMENICHUNA XapaKTEPHBIX CEYEHUN U TOCTPOUTH
3IIOPY OCEBBIX MEPEMEIICHUN.
3agayva 2. [TocTpouTs 3MI0pY KPYTAIIUX MOMEHTOB YIJIOB 3aKpyYHMBaHUS;
HaWTH HauOOJIBIINI OTHOCUTEIIbHBIN YIOJl 3aKpyYUBaHUS.
3anaya 3. [TocTpouTh 3MrOpy U3rHOAIOIIMX MOMEHTOB JIJIsi KOHCOJIBHOM OaIKu
3amaua 4. [locTpouTs 3MIOPY U3rHOAIOIIUX MOMEHTOB JIJIsl IPOCTON OAJIKH.
3amaua 5. [locTpouTs 3MmrOpy U3rHOAIOIIUX MOMEHTOB JIJIs COCTABHOM OaJTKH
3anaua 6. [locTpouTs 3MI0py U3rudarOIUX MOMEHTOB, IPOIOIBHBIX U MOMEPEYHBIX CUJT IS
pam.

PI'P No2 «I'eomempuueckue xapakmepucmuky HONepPeyHbiX CeUeHUll CMepAHCHeU»

Hano:
aucm320x12 (mm)

Leymasp Nel6
Yeonox 140x90x8x

J1s HECUMMETPUYHBIX CEYeHUH NIPU 3aJaHHBIX pasMepax, Tpedyercs:

1. OIIPENEIUTH IOJOKEHUE LIEHTPA TAKECTH;

2. BBIYHCIUTh OCEBBIE U ILIEHTPOOEKHBIE MOMEHTHl MHEPIUU OTHOCHUTENIBHO IIEHTPATBHBIX
ocel;

3. OIIPENENUTD MOJIOKEHUE TJIAaBHBIX LEHTPAJIBHBIX OCEH HMHEPLMUM W BEJIMYMHBI TJIABHBIX

MOMCHTOB MHCPLIUH,
4, MOCTPOUTL KPYI' MHEPUHUU U OIPCACIINTH rpa(bnqecxn BCIMYWHBI TJIaBHBIX MOMCHTOB
HWHCPIUU U HAITPABJICHUS T'JIAaBHBIX HCHTPAJIbHBIX oceil.




PI'P Ne3 «Ilpamoii nonepeunsiii uzeu6. Pacuemul Ha npounocmo »

PaccuuTath Ha MPOYHOCTH MO METOJTy MPEACTBHBIX COCTOSIHUN IBYTaBPOBYIO IPOKATHYIO OaNKy.
Martepuan 6anku crans BCt 3. [Ipenen tekydectu ot = 240 MIla, pacdeTHOE CONIPOTHBIICHUE TIO
npeaeny texkydectu R= 210 Mlla, pacuernoe conportusnenue mpu capure Rs = 130 MlITa.
Koadduuument ycnoswuii padotst yc = 0,9. Koaddumnment Hanexxnoctu no Harpyske yf=1,2.

1. TlomoOpats ceueHHe OaKU U3 JBYTaBpa, UCIIOJIB3YS YCIOBHE MPOYHOCTH MO MEPBOI rpyrire
MPEEIbHBIX COCTOSTHUM.

2. s ceyenus Oayku, B KOTOPOM JCHCTBYET HAaMOOJBIINI U3rHOAOINii MOMEHT, TIOCTPOUTD
SMIOPY HOPMAIBHBIX HANPSHKEHUH W TMPOBEPUTH BBITIOJHEHHWE YCIOBUS TPOYHOCTH 10
HOPMAJIbHBIM HaIpsHKSHUSM.



7 OIIeHO‘lHLIe cpeacrea AJisi NIPpOBEACHUA HpOMe)l(yTO‘lHOﬁ arrecranmmu

a) Ilnanupyemvle pe3yromamol 00y4eHUs U OYeHOYHble CPeOCmEa 01 NPOBEOEHUs NPOMENCYIMOYHOU AmmecmayuiL.:

HpOMC)KyTO‘-IHaﬂ arrecTanus UMECT LCJIbIO OMMPECACTINTD CTCIICHD JOCTUXKCHUA 3aIIJIaHUPOBAHHBIX PE3YJIbTATOB O6y‘ICHI/I$I IO JUCHMITIIMHE <<COHpOTI/IBJICHI/Ie

MaTepHaIoB» U MPOBOAUTCS B hopMe IK3aMeHa Ha | Kypce.

CTpyKTypHBII
JJIEMEHT
KOMITETEHIINH

[Tnanupyembie pe3ynbTaThl 00YIECHHS

OneHouHbIE Cpe/CcTBA

OIIK-4 CnocobeH obecreunBaTh MPOBEIEHHE TEXHOJIOTHYECKOrO MPOLECcca, UCTI0Ib30BaTh TEXHNYECKHUE CPEACTBA AJIsl KOHTPOJISI TapaMeTPOB TEXHOIOTUYECKOTO

mpormnecca, CBOMCTB CBIPpbA U TOTOBOH IpOAYKIIMH, OCYIIECTBJIATh U3MCHCHHUE MMapaMETPOB TEXHOJIOTHUYCCKOTO IMporecca nmpu N3BMCHCHUN CBOMCTB CBIpbsA

OIlK-4.1

OmnpenenseT TEXHHYECKUE CPEJICTBA Ha
MIPOM3BO/ICTBE VISl 0OeCTIeYeHUS
TEXHOJIOTHYECCKHX TIPOIIECCOB

Hepeueub meopemu4ecKux 60npocoeé K IK3ameny:

w

Henp w 3amaum kypca "ComnpoTuBieHue MaTepuaioB' U €ro CBA3b C JIpPYyrUMHU
JUCHUTIIIMHAMH.

CBoiicTBa, KOTOPHIMH HaJENseTCsl OCHOBHAs MOJENb TBEpAOro AedopmMupyeMoro teia B
MEXaHHKE.

XapakTepHble (OPMBbI EMEHTOB KOHCTPYKLUNA. BUIbI OCHOBHBIX JeopMaiuii CTepKHsL.
Bremnue cunpl. OTinune BO B3IUISII€ HA BHEIIHUE CUJIbI B CONIPOTUBJIEHUU MATEPUAJIOB U B
TeopeThUecKoi MexaHnuke. BHyrpennue cuibl. Meton cedenuid. [lonstue o HanpspKeHUH,
€ro KOMIIOHEHTHI.

3akoH I'yka ana marepuana. [lpunnun Cen-Benana. [IpuHuun He3aBUCHMOCTH ACUCTBUS
cuil. YCIIOBHUS €ro MPUMEHUMOCTH.

BuyTpennee ycuine npu 0CeBOM pacTsSKEHUH (CKAaTHUU) MPSMOOCHOTO MPU3MATUYECKOTO
CTEepKHS. DIIopa MPOJI0JILHON CUITBI U XapaKTepHbIE 0COOCHHOCTH €€ OUePTAHMUSL.

BreiBoa Gpopmyrnbl A7 HOpMaIbHOTO HAMPSHKEHUS B TOMEPEUHBIX CEUCHUSX CTEPXKHS MPH
pacTsbkeHuu (cxatuu). OCHOBHAS TUIIOTE3A.

YcnoBrue MpoOYHOCTH MPU PACTSHKEHUH (CXKATUHM) U 3a7aud, pellaeMble C €ro MOMOIIBIO.
Jlomyckaemoe HampsbkeHue, Kod(pQUIMeHT 3amaca no mpoYyHOCTH.

[IpomonbHass u momepeyHas JAeQopMalMu TpU  pacTsDKEHUH (CkaTum). YTIpyrue
MOCTOSIHHBIE MaTepuana. 3akoH ['yka ans oceBoit nedopmanuu crepkus. Dopmyna as
ompeneneHus abCoMIOTHON AeopMaIliK IPU OCEBOM PACTSHKEHHH (CIKATHN)

10. Ananus HaHpH)KeHHO-I[C(I)OpMI/IpOBaHHOTO COCTOSIHHA B OKPCCTHOCTHU TOYKH TCJIA.




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaTbl 00y4eHHUs OneHouHbIE CpecTBa
KOMIIETEHIIUU

11. [lonsATHE  INIaBHBIX  HAOpPSDKEHUH.  ODKCTPEMAJbHOCTh  IUIABHBIX  HaNpPsKEHUH.
DKcTpeMallbHbIE 3HaYEHMsI KacaTeIbHbIX HAMPSKEHUH.

12. 3akoH MapHOCTH KacaTebHBIX HAPSKCHHH.

13. O6006meHHBIH 3ak0H ['yKa TSl K30TPOITHOTO MaTepHaa.

14. [lonsATHE O XPYIKOM U BSI3KOM pa3pyllieHuu MaTepuana. Teopuu MpoyHOCTH AJIsl XPYIKOTO
cocrosinus marepuaina (I u |l reopun). OcHOBHBIE THTIOTE3bI. DKBUBAJIEHTHBIE HAPSKEHUS
10 TIEPBOY U BTOPOU TEOPUSAM IIPOYHOCTH.

15. Teopun mmactuyeckoro nepopmupoBanuss (Il u IV Tteopumn). OcHOBHBIE THIOTE3HI.
OKBHBAJICHTHBIC HAIIPSHKEHUS IO TPEThEN U YETBEPTON TEOPUSIM MPOYHOCTH.

16. CnBur. Yucteiid capur. 3akoH ['yka mpu uwmctoM casure. CBsi3b MEXAY YIPYTHMH
MIOCTOSIHHBIMH M30TPOITHOTO MaTepHaia.

17. Kpyuenue. [lonsitue o kpyueHun Bana. BHytpennue ycunus npu kpyuenuu. [loctpoenue
SMIOPBI KPYTALIErO MOMEHTA.

18. BeiBo popMyiibl U1 KacaTeIbHOTO HAPSHKEHUS B TIONIEPEYHOM CEUEHHMHU Bajla KPYroBOTO
cedeHnsA. OCHOBHBIE THIIOTESHI.

19. YcnoBue npouHocTr ipu KpydeHud. [lonsipabIii MOMEHT conpoTuBieHus. [logoop ceuenus
Bajia 10 yCJIOBHIO IIPOYHOCTH.

OIIK-4.2 OueHuBaeT U KOHTPOJIUPYET NapaMETPhI U Ilpumepnoe npaxmuueckoe 3a0anus 011 IK3aMeHa:

S(b(beKTI/IBHOCTB TCXHOJIOI'MYCCKHUX ITPOLCCCOB,
CBOICTBa ChIPbA U TOTOBOM IMPOAYKIUHU B
00/1aCTH XMMHYECKOH TEXHOJIOIUU

CraTtudecku orpeaciimmai paMma, paCu€THasa Cxema KOTOpOfI IIOKa3aHa Ha PUCYHKC, 3arpy>KCHa

BHEIIHEH HArpy3KOu.
a=4m, =2 kH/m
TpebyeTcsa:

1. Onpenenuts ONOPHBIE PEAKLIUH.

2. 3anucathb BbIpakeHus 11 BHyTpeHHUX yeunuil M z, Qy u N Ha KaX/10M U3 y4aCTKOB paMbl.
3. INoctpouts smropsl BHyTpeHHUX yeuiauii M z, Qy u N.
4. BBINOJIHUTE POBEPKY PABHOBECHS Y3JI0B PAMBI.




CrpyKTypHBII

JIEMEHT [Inanupyemsble pe3ynbTaTbl 00y4eHHUs OneHouHbIE CpecTBa
KOMIIETCHIIUU
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OIlK-4.3 [IporHo3upyeT u peryaupyer U3MEeHEHHE

[apaMeTpPOB TEXHOJOTMYECKUX IIPOLIECCOB B
3aBUCHMOCTH OT CBOMCTB CBIPbS

Ilpumepnoe npaxmuueckoe 3a0anus 011 IK3AMeHa:
Cratudecku ornpejaenanmas pama, pacdeTHas CXeMa KOTOpOil MoKa3aHa Ha PUCYHKE, 3arpyKeHa
BHEIIHEW HArpy3KOi.
a=2wm, q=4kH/m
Tpedyercs:
1. OnpenenuTh ONOPHBIE PEAKIUH.
2. 3anucathb BbIpakeHUs A7 BHyTpeHHUX ycuianit M z, Qy u N Ha kaXJ1IoM U3 y4acTKOB paMbl.
3. IloctpouTs 3mropsl BHyTpeHHUX yeruid M z, Qy u N.
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0) Ilopsook npogedenuss npOMeAHCYMOUHOU ammecmayuul, NOKA3amenu U Kpumepuu OYyeHUSaAHUsL:

[IpomexyrouHas aTTecTanus 1Mo AucuuIuIiMHe «CoNpoTUBIIEHUE MAaTEPUAJIOB) BKIIOYAET
TEOPETUYECKHE BOTIPOCHI, TO3BOJISIIOIINE OLICHUTh YPOBEHb YCBOCHUS O0YJaIOIMMHUCS 3HAHUH, U
MPAKTUYECKHE 3aIaHus, BBISBISIONINE CTENIEHh CHOOPMUPOBAHHOCTHA YMEHHI U BIIaJICHUH,
npoBoauTCs B (hopme 3k3amena Ha 1 Kypce.

Iloka3aTenu M KpUTEePUH OLICHUBAHUS IK3aMeHa:

— HA OLIEHKY «OTJMYHO» (5 0a/1110B) — 00y4Jaromuiics JEMOHCTPUPYET BHICOKHI YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TIIyOOKOE 3HAaHHE
yueOHOro Marepuaiia, CBOOOIHO BBINOJIHAET IPAKTUUECKUE 3aJJaHHsl, CBOOOTHO ONIEpUPYET
3HAHUSIMH, YMEHUSAMHU, IPUMEHSET UX B CUTYallUsIX MOBBIIIEHHON CII0)KHOCTH.

— Ha OLEHKY «Xopouioy» (4 6as1a) — o0yJaroumics 1eMOHCTPUPYET CPETHUN YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIMII: OCHOBHBIEC 3HAHUS, YMEHUSI OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHbIE OINOKH, HETOUHOCTH, 3aTPYAHEHUSI IPH aHATUTUYECKUX ONIEPaLIUsX, IEPEeHOCce
3HAHUW U YMEHUHN Ha HOBbIE, HECTAHAAPTHBIE CUTYAIHH.

— HA OLIEHKY «Y/I0BJIETBOPHUTEIbLHO» (3 0as1a) — 00ydaromuiics JeMOHCTPUPYET OPOTOBBIM
ypOBeHb ¢(hOPMHUPOBAHHOCTH KOMIIETEHIIUI: B X01€ KOHTPOJIbHBIX MEPOTIPUATHI JOMYyCKAIOTCS
OLIMOKY, MPOSIBISIETCS OTCYTCTBUE OT/IENIbHBIX 3HaHUH, YMEHUI, HAaBBIKOB, 00yJaromuics
WCIBITHIBAET 3HAUUTEIbHBIC 3aTPYAHEHUSI IPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSIMU TPU UX
MepeHoce Ha HOBbIE CUTYaIUH.

— HA OLIEHKY «HEeYy/I0BJIETBOPUTEJILHO» (2 0a//1a) — 00yJaronuics IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUEeCKOro MaTepuaa, J0MycKaeT CylleCTBEHHbIE OIINOKH, HE MOKET IOKa3aTh
MHTEJJIEKTyaJIbHbIe HaBBIKH PEIIEHUs IPOCTHIX 3a/1a4.

— HA OLIEHKY «HeYyI0BJIeTBOPUTEIbHO» (1 0a//1) — 00yJaromuiicsi He MOXKET MO0Ka3aTh 3HAHUS
Ha YpOBHE BOCIIPOU3BEICHUS U 00bsICHEHHS HH(OpMallMK, HE MOKET M0Ka3aTh
MHTEJUIEKTYaJIbHbIe HABBIKU PELICHUS MPOCTHIX 3a/1a4.



