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1 et ocBOEHMSI THCHHMILINHBI (MOYJI51)

LlensiMu OCBOCHHUS AUCHUITIMHBI «MeXaHWKa MaTepHaIOB M OCHOBBI KOHCTPYHUPOBAHUS
sBnsieTcs (OpMHpOBaHHE Y OOydaromierocss 3HAaHUKW HEOOXOJUMBIX JJISI OCYIIECTBIICHUS
HPOEKTHO-KOHCTPYKTOPCKOM JESTENFHOCTH Kak B paMKax y4deOHOro mporecca, Tak WM Ul
NPUMEHEHHS MPU PEIICHUH MPAKTUYECKUX U MPOU3BOJCTBEHHBIX 33124 B 00JIACTH METAJLTYPrHH
YEePHBIX METAJUIOB.

OCHOBHBIMU 33/1a4aMU TUCIUILIINHBI SBIISIOTCS:

l.chopmupoBare y 00ydaromerocss KOMILIEKC TEOPETHYECKHX 3HAaHHH IO OCHOBaM
KOHCTPYUPOBAHHS, 1O OCHOBHBIM IIOJIOKEHHUSIM pPAcUYe€TOB M MPOCKTHPOBAHUS MEXaHU3MOB,
cOOpOYHBIX eMHUIL (Y3JI0B) U JeTasieii 00IIero Ha3HaYeHUSI MEXaHMYECKUX CHCTEM.

2. 00y4HTh COBPEMEHHBIM METO/aM, BBIPA0OTaTh HABBIKM W YMEHHS IO BEACHUIO
WH)KCHEPHBIX pPAacueToB M KOHCTPYHPOBAaHHIO, OOECIEUMBAIOIINX PAlMOHAIBHBIN BBIOOP
MaTepHaioB, GOpM, pa3MEpOB B CIOCOOOB M3TOTOBICHHS THITIOBBIX U3/IEIUN MATHHOCTPOCHUS

BeirmonHeHne MTOrOBOr0 KypCcOBOTO TpOEKTa TpeOyeT KOMIUIEKCHBIX 3HAaHHH OCHOB
TEOPHUH MAaIIMH M MEXaHW3MOB, TEOPETHYECKOH MEXaHWKH, CONPOTHUBIICHUS MAaTEpHUasoB,
TEXHOJIOTUU MAIIMHOCTPOCHHUS, OCHOB METPOJIOTUH M B3aWMO3aMEHSEMOCTH Y3JIOB M JeTajieid
MaIlH.

2 MecTo 1ucuMIJIMHBI (MOAYJISI) B CTPYKTYpe 00pa3oBaTe/IbHOI MPorpaMMbl

JucuuruinHa « MexaHuka MaTepuagoB U OCHOBBI KOHCTPYHUPOBAHU» BXOJUT B 0a30BYIO
Y4acTh Y4eOHOT0 I1aHa 00pa3oBaTeIbHON MPOTPAMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(hOopMUPOBaHHBIE B PE3YJIbTATE U3YUCHUS TUCIUIUINH/ TIPAKTUK:

Maremaruka

dusuka

Nupopmarrka nu vHPOpMaIIMOHHBIE TEXHOJIOTUN

HauepraTenbHas reomeTpusi 1 MH)KEHepHast rpaduka

3HaHus (YMEHUs, BJaJIeHUs), MOJTYYeHHbIE IPU U3yYEHUU JAaHHON AUCLUUILIMHBI OyayT
HEOOXO0IUMBI JIJISl U3YUEHUS TUCIUIUIMH/TIPAKTHK:

OKcIuTyatanus JOMEHHBIX Ieueit

O6opynoBaHre COBPEMEHHBIX TOMEHHBIX I[€XOB

IIpoekTrpoBaHNe JOMEHHBIX IIEUen

3 Komnerenuun odyuarouierocsi, popMupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIs) M IVIAHUPYeEMbIe Pe3yJbTaThl 00y4eHus!

B pesynbraTe OCBOGHMS NUCHUIUIMHBI (MOaynsi) «MexaHUMKa MaTepuaioB U OCHOBBI
KOHCTPYUPOBaHMD» 00yJaroLIHiics JOIKeH 001a]aTh CIEAYIOIIMMU KOMITETCHIIUAMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

OIIK-1roToBHOCTHIO HCIONB30BaTh (PyHAAMEHTAIbHbIE OOLIEMHKEHEPHBIE 3HAHUS

3HaTb 1. OCHOBHBIE MOJIOKEHU S, TUIIOTE3bl COMPOTUBIICHUSI MaTEPHATIOB,
AHAIIUTUYCCKHUEC U 3KCHepI/IMeHTaJIBHBIe METOAbI onpezleneHI/m
MepeMenieHui mpy u3rubde; OIeHKH MPOYHOCTH MPH MPOCTHIX U CI0KHOM
COTIPOTHUBIICHUH, TIPOJIOJILBHOM H3THOE;

2. MEXaHMYECKHUE XapaKTePUCTHKU U (pU3MUecKre CBOMCTBA
KOHCTPYKITMOHHBIX U HHBIX MaT€pPHAJIOB;

3. OCHOBHBIE TpeOOBaHUS U KPUTEPUHU padOTOCTIOCOOHOCTH U pacueTa
eTaney MaIllnH;




YmMmeThb

1. onpenenaTs TMHEWHBIE IEPEMEILEHHUS U YIJIBI [IOBOPOTA MOIEPEYHBIX
CeueHHi B OajKax W pamax npu U3rude, HopMalbHbIC HAPSKEHUS B
Clly4yasix CJI0>KHOT'O CONPOTUBIIEHUS U NIPH MTPOAOIBHOM U3ruoe

2. IpaBUJIBHO OIPEAEIATH OCHOBHBIE TEXHOJIOIMUECKUE XAPAKTEPUCTUKU
MEXaHWYECKUX Iepeay;

3. IpaBUIIBHO ONPEAETATH YCIOBUS PaOOTHI JeTalel U y3J10B MAIllUH  TIpU
JKCILTyaTaluH,

Baanern

1. HaBBIKaMU B IOCTPOCHUH AIIOP BHYTPCHHUX YCHIIMA, IEPEMEIIICHHUI B
CTaTHUYECKHU OMPEACITUMBIX OalIKax ¥ pamMax MpH U3rude, B OICHKE
MPOYHOCTH KOHCTPYKIUH B CiTy4ae MPOCTHIX Ae(hopMaIuii, CII0KHOTO
COTMPOTHBIICHUS, TIPU TPOJIOTHHOM HU3THOE;

2. HaBBIKAMU KOHCTPYMPOBAHHUS JCTANCH U Y3JI0B MAIlIUH OOIIETO
Ha3HAYCHUS




4. CTpyKTypa, 00BEM H cOgepKaHue AUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 13 akaJ. 4acoB:

— ayauropras — 10 akaz. 4acos;
— BHeEAyIUTOpHas — 3 aKaJl. YacoB

— caMmocTosATeIbHas paboTta — 226,4 akaj. 4yacos;

— IIOJITOTOBKA K 2K3aMeHy — 12,6 akaj. yaca

dopma aTTecTalnu - 3a4€T ¢ OLEHKOM, SK3aMEH

AynuropHast 5 o dopma
KOHTaKTHast [ & Biix TERYIETO
o pabora SIS y Kon
Paznen/ rema 2| (s akay, yacax) ol CaMOCTOSITEJIbHO KOHTPOJIA KOMITETEHII
. o o
JTUCHUIUTUHBL | & § o i yCIIeBAaeMOCTH U "
1126 P © a0O0TBI MPOMEKYTOYHO
Jlex HpakT. 'S P p T
5 & i aTTecTanuu
3aH.
3aH
1. 1. Beenenue B
MEXaHHUKY
nehopMUPyeMOro
Tena
1.1 TTocranoBka |2 CaMOCTOSTebH
3a/1a4
0€ U3yYEHUE
COUPOTHUBICHHS yuebHol 1 | TeopeTnueckuii
MaTepHuajoB .
Hay4YHOU onpoc
0,4/0,4 I poc, OIK-1
0,4 JTUTEpaTyphl. | coOece0oBaHUE.
4l (3yB)
[ToaroroBka k | CaMOCTOSITENBH
HaIMCaHUIO ast pabora Nel
CaMOCTOSITEJIBHO
i paboThI
1.2 CamocrosTensH
Ornpenenenue 0€ MU3y4CHHE
BHYTPEHHUX yueOHO 1 TeopeTnueckuit
CUJIOBBIX HAy4YHOU ompoc
0,3/0,3 ’ OIlK-1
bakTopoB 0,3 R JUTEpaTyphl. | cobeceoBaHUE.
n (3yB)
IToaroroBka x | CaMoOCTOSTEILH
HAIlMCAHUIO ast pabora Nel
CaMOCTOSITEJIBHO
i paboThI




1.3

i paboThI

Hedbopmarims CamocrosiTenbH
pacTsbKeHUs U o€ U3yueHne
CKatus yuebnoii u | TeopeTnveckuii
CTCPIKHCH HAayYHOMI OIpoc,
0,3/0,3 OIlK-1
0,3 35 JTUTEpaTyphl. | cobecenoBaHue.
14| (3yB)
[TogroroBka k | CamocTosiTenbH
HaIHMCaHUIO ast pabora Nel
CaMOCTOSITENILHO
it paboThI
Hroro no pasneny OIIK-1
1 111 35
2. 2. OCHOBBI
pacuera Ha
MPOYHOCTH U
HKECTKOCTb
2.1 OcHoBHBIE |2 C
COOTHOMICHIS aMOCTOSITENIbH
TeopuH oe I/I:%yqeu}me . }
yIIPYrocTH y4eOuoi 1 €OpPETHYECKUIA
HAYYHOM orpoc
0,1 1 poc, OITK-1
5 JIUTEepaTyphl. |colecenoBaHueE.
(3yB)
[MonroroBka k | CaMoCTOSTENTHH
HaIMCaHUIO ast pabota Ne2
CaMOCTOSITEITEHO
i paboThI
2.2 CamocTosiTenbH
I'eomeTpuueckun o€ H3yUeHHe
c yuebHol 1 | TeopeTnueckuii
XapaKTePUCTUKU Hay4HO¥ ompoc,
TIOCKHX 01 OIIK-1
o 5 /11 JTUTEpaTyphl. | coOeceoBaHUE. (3yB)
ceqaeHIH IMonrotoBka k | CaMoCTOSTENTHH yB
HaIMCaHUIo ast pabora Ne2
CaMOCTOSITENIEHO
i paGoThI
2.3
CamocrosiTensH
Hedbopmarus
0€ U3yueHHe
u3ruda . .
. yuebHoit u | Teopernueckuit
crepien Hay4HOU OIpoc
0,1 i poc, OTIK-1
JUTEpaTyphl. | cobecenoBaHUE.
2 (3yB)
IToaroroBka x | CaMoCTOSTEILH
HAIlMCAHUIO ast pabota Ne2
CaMOCTOSITEITEHO




2.4

Tledopmarus CE().)I;IOZTOHGTGJI;H
H3YYCHH
if;;ﬁgi;lﬁ y‘le6HOI>'IUI/I Teopetnueckuit
crepHeit 01 Hay4HOU orpoc, OIK-1
5 35 JUTEpaTyphl. | coOece0BaHUE. (3yB)
[MoaroroBka k | CamocTosiTeIbH
HaIM1CaHUIO ast pabota No2
CaMOCTOSITEJIbHO
i paboThI
Hroro no pasneny OIIK-1
0,5 1/11 35
3.3.
DHepreTuyeckue
METO/IbI B
COTPOTUBIICHUU
MaTepHuaioB
3.1 CamocrosTensH
DHepreTu4ecKu o¢ H3yueHue
© MCTOZEL B yuebHoii 1 | TeopeTnueckuii
COTPOTUBIICHUU HAYUHOI ompoc,
MaTepHaJIOB. 02 1/11 JIUTEepaTyphl. |colecenoBaHueE. OIIK-1
> [ToaroroBka k | CamocTosiTeTbH (3y8)
HaIMCaHHUIO ast pabota Ne3
CaMOCTOSITEJIbHO
i paboThI
3.2 Carorbie CaMocTosTENbH
Aeqop ManiH 0€ U3yYEHHUE
CrepaHe yuebHoi 1 | TeopeTnueckuii
0.2 Hay4HOU o1Ipoc, OITK-1
5 37 JTUTEpaTyphl. | coOece0oBaHUE. (3yB)
[ToaroroBka k | CamocTosiTebH
HaIMCaHUIO ast pabota Ne3
CaMOCTOSITEJIbHO
i paboThI
Hroro no pasgeay 05 11 37 OIIK-1
4. 4. MamvHsl 1
MEXaHU3MBI.
4.1
Knaccudukanus
MEXaHU3MOB,
Y3JI0B U JI€Tajen 02 Brmonuenue | Teopernueckuii OIK-1
MamKrH. OCHOBEI é 1/11 KYPCOBOT'O ompoc,
pacucra u IPOEKTa cobeceqoBaHKe (3yB)
KOHCTPYHPOBaH
U geTajieu

MalIuH




4.2 OcHOBHBIE
XapaKTePUCTUKU
U mapaMeTphbl

0,2

Brinonnenue
KypCOBOI'O
MpoeKTa

TeopeTnueckuit
orpoc,
cobecenoBanue

OINK-1
(3yB)

Hroro mo paszneny

0,5

1/11

OIIK-1

5. 5. Mexauunueckue
nepeaayn.

5.1 OcuoBuele |2
XapaKTePUCTUKU
U TTapaMeTphl
MaIliH 1
MEXaHU3MOB.

0,2

Brimonnenue
KYpPCOBOTO
MPOEKTa

TeopeTnueckuit
orpoc,
co0eceloBanue

OIIK-1
(3yB)

5.2
Mexanndeckue
nepeaayu:
3yOuartsle,
YepBAYHbIC,
IJIAHETAPHBIE,
BOJIHOBEIE,
(PUKIMOHHEIE,
PEMEHHBIE,
IICITHBIC,
rnepenayu
BUHT-TaMKa;
MIPOEKTHBIN
pacuér u
pacyeTsl
nepeaay Ha
IIPOYHOCTb.

0,2

Brinonnenune
KypCOBOT'O
MIPOEKTA

Teopernueckui
orpoc,
co0eceloBaHue

OIK-1
(3yB)

Hroro nmo pazneny

0,5

OIIK-1

6. 6. Baner 1 ocu,
KOHCTPYKIIUS U
pacdeTsl Ha
MPOYHOCTH U
YKECTKOCTh

6.1 Marepuanst |2
TSt
W3TOTOBIICHHS
BAJIOB

0,2

Brinonuenue
KypCOBOI'O
MpOEKTa

Teopetnueckuit
ompoc,
cobeceoBanne

OIIK-1
(3yB)

6.2 Pacuersl Ha
BBIHOCJIMBOCTbD U
HAa )KECTKOCTh

0,2

Brinonnenune
KypCOBOT'O
MpoeKTa

Teopetnueckuit
orpoc,
cobecenoBanue

OINIK-1
(3yB)

Hroro mo paszneny

0,5

OIIK-1

7. 7. CoequHeHus
JeTrajied MallliH.




7.1 2
Krnaccudukanus
COCTUHEHUN.
Coenunenus
IeTaJiei:
pe3b0OoBEIE, €
HATSTOM,
[IMTOHOYHBIE,
3yO4arele,
MTU(DTOBEIE,
KJIEMMOBBIE,
KOHCTPYKITUS 1
pacueTsl
COCMHEHHUH Ha
MPOYHOCTb.

0,3

1/11

Brinonnenue
KypCOBOI'O
MpoeKTa

TeopeTtnueckuit
orpoc,
cobecenoBanue

OINK-1
(3yB)

7.2
Hepaszbémnuslie
COCIMHEHUS.
CaapHble,
KJICEBBIE,
3aKJIEMNOYHbIC,
nastHple
COCJIMHCHMUSI.
JlocTonHCTBa U
HEJIOCTaTKH.
O6nactu
MIPUMEHEHUS.
Kpurepun
MPOYHOCTH
COCTMHEHMUSI.
Pacuer neraneit
COEJIMHEHUH Ha
MPOYHOCT.

0,1

Brinonnenne
KypCOBOT'O
IIPOEKTA

Teopernueckui
ormpoc,
cobeceoBaHue

OINK-1
(3yB)

7.3 Mydtol 115t
COCIIMHEHUS
BAJIOB.
XapakTepucTruK
u. Pacuernslie
MOMEHTHI.
Br16op u pacuer

IIyXUX MyQT

0,1

Brinonnenune
KypCOBOT'O
MpoeKTa

TeopeTnueckuit
orpoc,
cobecenoBanue

OIIK-1
(3yB)

Hroro nmo pazneny

0,5

1/11

OIIK-1

8. 8. CranuHsml,
KOPITYCHBIC JIETaJIH,
HarpaBJISIONIHE.




8.1 Kopmycubie |2

JIeTanu
MEXaHHU3MOB.
OO0mue .
CBEJICHHL Brimonnenune | Teoperndeckuii OIIK-1
Mpumerere /11 | 119,4 KypCOBOTO orpoc, (3yB)
TeXHOMOIHYCCKH POEKTa cobecen0BaHHUE
€ 0COOEHHOCTH
1704
M3TOTOBJICHMUSL.
Hroro no pasneny 111 |119,4 OIIK-1
Hroro 3a cemecTp |4 6/61 |226,4 K3aMeH, OIIK-1
3ay4er C
OLIEHKOMH
Htoro nmo 4 6/61 |226,4 3a4er ¢ OIIK-1
JTUCHUILINHE OLIEHKOM,

IK3aMCH




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

Jdus  peanuzalMM  NPEeIyCMOTPEHHBIX BMJOB y4eOHOW pa®OThl B KayecTBe
00pa30BaTeNbHbIX TEXHOJOTUH B MPENOJAaBaHUU JIUCUUIUIMHBI «MexaHuka MaTepuaioB u
OCHOBBI KOHCTPYMPOBAHHUS» HCIOJB3YETCSl TPAJAMLUOHHAS W MOZIYJIbHO KOMIIETEHTHOCTHAsS
TEXHOJIOTHS.

TpaauumonHsle 00pa3oBaTelbHbIE TEXHOJIOIMHM OpPUEHTHPYIOTCS HA OpraHU3alLUIo
00pa30BaTENILHOIO  IPOLECCA, IMPEANOJATaloUIyl0 IMPSAMYK  TPaHCIALUUI 3HAHUU  OT
IpenojiaBaTens K CTyIeHTY (IIPEeUMYIECTBEHHO Ha OCHOBE OOBSICHUTENbHO-UIUIIOCTPATUBHBIX
METOOB 00y4eHus1). YueOHast JesITeIbHOCTh CTYJeHTa HOCUT B TaKUX YCJIOBHUSX, KaK MPaBUIIO,
penpoayKTUBHBIA Xapakrep. DopMbl y4eOHBIX 3aHATUH C MCIOJIB30BAHUEM TPaJULMOHHBIX
TexHojoruil: MHpopManyoHHas JIeKIUs — IOCIEJOBaTeIbHOE H3JI0XKEHHE MaTepuana B
JUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISIEMOE IPEUMYILIECTBEHHO BepOaJbHBIMU CpEACTBAMU
(MoHosor mnpenonasarens). lIpakThuyeckoe 3aHATHE, MOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX
YMEHUH M HABBIKOB IO MPEUIOKEHHOMY anroputMmy. WH(popManMoHHO-KOMMYHHUKALMOHHBIE
o0pa3oBaTe/IbHbIE TEXHOJIOIMU — OpraHu3anys oO0pa30BaTEIbHOIO IPOLECCa, OCHOBAHHAs Ha
IPUMEHEHUH CHEeLMaIU3UPOBAHHBIX MPOTPAMMHBIX Cpel U TEXHHUYECKUX CPEICTB paboThl C
uHpopManue. DopMBbI y4eOHBIX 3aHATUN c HCII0JIb30BAHUEM
UH(POPMALIMOHHO-KOMMYHUKALMOHHBIX ~ TEXHOJOrWi: JIeknusa-pusyanusanuss — H3JI0KEHUE
COJIEp)KaHUsl  COINPOBOXKAAETCS IMpe3eHTauued (JeMOHCTpalued ydeOHBbIX MaTepualioB,
IPEJCTABICHHBIX B Pa3jIMYHBIX 3HAKOBBIX CHCTEMax, B T. Y. WJUIIOCTPATUBHBIX, I'paUuecKuX,
ayauo- u BujaeoMaTepuanioB). [Ipaktuyeckoe 3ansiTHE B (pOpMe MPE3CHTAIMH — MPEICTaBICHUE
pE3yJbTaTOB IMPOEKTHOM MM  HCCIIENOBATEIbCKOM  JIEATENBHOCTH €  MCIOJIb30BAaHUEM
CIIEHMAJIM3UPOBAHHBIX IPOTPAMMHBIX CPEJL.

6 YueOHO-MeTOANYECKOE 00ecIIeyeHHe CaMOCTOATeIbHON PadoThl 00y4alOIUXCs
[IpencraBieHo B npuioxeHuH 1.

7 OueHo4YHbIe CPeACTBA IJIsl IPOBeAeHUsI IPOMEXKYTOYHOI aTTecTanun
[IpencraBneHsl B NpUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE M HHPOPMALIMOHHOE O0ecTieYeHre TUCIUIJIMHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTypa:

1. lNopnenko, O. A. IlpukiagHas MmexaHuka: TpHOOTEXHUYECKHE [T0Ka3aTeIn
KadyecTBa MalllMH : yueOHoe nocolue Juisd akagemudeckoro 6akanaspuara / O. A. ['opnenko, B. I1.
Tuxomupos, I'. A. bumytun. — 2-e u3z., uctp. u gon. — Mocksa : U3garensctBo FOpaiit, 2019.
— 264 c. — (bakanap. Akagemuueckuii kypc). — ISBN 978-5-534-02382-4. — TekcrT :
anextpouHbi / DBC FOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/437876 (nara
obpammenust: 24.10.2019).

2. Kynuxosa, E. B. Texundeckas MexaHuka 1 IeTajld MalliuH : yauedHoe nocodue / E.
B. KynuxoBa, M. B. Aanpocenko ; MI'TVY. - Maraurtoropek : MI'TY, 2017. - 1 anexTpoH. onrt.
auck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2934.pdf&show=dcatalogues/1/1134
653/2934.pdf&view=true (marta oopamierus: 04.10.2019). - MakpoooObekT. - Tekcr :
AIIEKTPOHHBIN. - CBeieHus gocTynHbl Takke Ha CD-ROM.

0) lonotHuTE/ILHAS JIUTEPATypa:


https://www.biblio-online.ru/bcode/437876
https://magtu.informsystema.ru/uploader/fileUpload?name=2934.pdf&show=dcatalogues/1/1134653/2934.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2934.pdf&show=dcatalogues/1/1134653/2934.pdf&view=true

1. Bbenesckwit, JI. C. [leTanu MamvH 1 OCHOBBI KOHCTPYHPOBaHUS : yaeOHOE TTocoOme
/ J1. C. benesckuii, B. . Kagomnnkos. - Marauroropck : MI'TVY, 2014. - 1 351eKTpOH. ONT. IUCK
(CD-ROM). - 3aru. ¢ Tutyi. 3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=966.pdf&show=dcatalogues/1/11190
41/966.pdf&view=true (nara oopamenus: 04.10.2019). - MakpooObeKT. - TEKCT : 3IEKTPOHHBIH. -
Cenenus goctynHsl Takxke Ha CD-ROM.

2. Ocurmoga, O. A. IIpakTukyM 0 TEOpeTUYECKON MexaHuKe : mpakTukym / O. A.
Ocunoga, A. C. CaBunoB ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1 a51eKTpOH. ONT. JUCK
(CD-ROM). - 3aru. ¢ tutyi. 3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3243.pdf&show=dcatalogues/1/1137
012/3243.pdf&view=true (nara oopamenus: 04.10.2019). - MakpooObekT. - Teker :
3JIEKTPOHHBIN. - CBeeHus 1ocTymHbl Takke Ha CD-ROM.

3. JlaGopaTOpHBI MPAKTUKYM I10 MPUKIATHON MEXaHHUKE U ACTAIISAM
MeTaJTypruuecKux MaiuH : yuebHoe nocoobue / [U. 1. Kanomnukosa, B. 1. Kagomnukos, E. B.
Kynukoa u np.] ; MI'TVY, [kad. [IMul’]. - Marautoropck, 2011. - 63 c. : un., cxemsl, Tab. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=478.pdf&show=dcatalogues/1/10858
18/478.pdf&view=true (mara ooparmienus: 04.10.2019). - MakpooObeKT. - TEKCT : 2JIEKTPOHHBIH. -
NmeeTcs meyaTHBINA aHAJIOT.

B) MeToauyeckne yKasaHus:

1. Heramu mammH. KypcoBoe npoektupoBanue: yaeonoe mocodue / A. K. benan, M.
B. Xapuenko, O. A. benan, P. P. Jlema; MI'TY. - Marautoropck: [MI'TY], 2017. - 95 c.: uin.,
TalJI., cCXeMBI, Tpad., HOMOTP., 4epT., 3cKu3bL. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3464.pdf&show=dcatalogues/1/1514
270/3464.pdf&view=true (mara obpamienus: 09.10.2020). - MakpooObekT. - Tekcr:
JJIEKTPOHHBIN. - IMeeTcs rnevaTHblii aHaor.

2. benan, A. K. [IpoekTupoBanue 1 UCCIEJOBAaHNE MEXaHU3MOB METAIUTYPIMYECKUX
MmatuH: yuyeb-Hoe nocooue / A. K. benan, E. B. Kynukosa, O. A. benan; MI'TY. - Marauroropck:
MI'TY, 2018. - 1 anekrposn. onT. auck (CD-ROM). - 3arn. ¢ Tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3520.pdf&show=dcatalogues/1/1514
338/3520.pdf&view=true (mara obpamierus: 09.10.2020). - MakpooObekT. - Tekcr:
anekTpoHHBIN. - ISBN 978-5-9967-1113-0. - Cenenust noctynssl Takxke Ha CD-ROM.

3. IIpoekTupoBanne manuH. Pacuer U KOHCTpyHpPOBaHUE SJIEMEHTOB
Ipy30I0IbeMHBIX MalluH: yueoHoe nocobue / B. M. Kagomnuukos, 1. /1. Kagomuukosa, E. B.
Kynuxosa, B. B. Tounnkun; MI'TY. - Marautoropck: MI'TY, 2014. - 1 31eKTpOH. OINT. IUCK
(CD-ROM). - 3aru. ¢ Tutyi. akpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1373.pdf&show=dcatalogues/1/1123
827/1373.pdf&view=true (mara obpamenus: 09.10.2020). - MakpooObekT. - Tekcr:
ANIEKTPOHHBIN. - CBeieHus 1ocTymHbBI Takke Ha CD-ROM.

4. OO011me cBeIeHUS U3 TEXHUUECKOW MEXaHUKU: yueOHoe nocodue [ais By30B] / A.
C. CaBuHoB, M. B. Xapuenko, A. K. benan [u 1p.]; MarHUTOropckuii roc. TEXHUYECKUN YH-T UM.
I'. K. Hocoga. - Marauroropck: MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - ISBN
978-5-9967-1774-3. - 3arun. ¢ TuTyn. ’kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=4107.pdf&show=dcatalogues/1/1533
929/4107.pdf&view=true (mara obpamienus: 09.10.2020). - MakpooOwekT. - Tekcr:
ANIEKTPOHHBIN. - CBeieHus noctynHbl Takke Ha CD-ROM.

r) [Ilporpammuoe ob6ecnieuenue u MHTEpHET-pecypcehl:

IIporpammHoe o0ecnieuenmne


https://magtu.informsystema.ru/uploader/fileUpload?name=966.pdf&show=dcatalogues/1/1119041/966.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=966.pdf&show=dcatalogues/1/1119041/966.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3243.pdf&show=dcatalogues/1/1137012/3243.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3243.pdf&show=dcatalogues/1/1137012/3243.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=478.pdf&show=dcatalogues/1/1085818/478.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=478.pdf&show=dcatalogues/1/1085818/478.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3464.pdf&show=dcatalogues/1/1514270/3464.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3464.pdf&show=dcatalogues/1/1514270/3464.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3520.pdf&show=dcatalogues/1/1514338/3520.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3520.pdf&show=dcatalogues/1/1514338/3520.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1373.pdf&show=dcatalogues/1/1123827/1373.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1373.pdf&show=dcatalogues/1/1123827/1373.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4107.pdf&show=dcatalogues/1/1533929/4107.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4107.pdf&show=dcatalogues/1/1533929/4107.pdf&view=true

Haumenosanue 110 No norosopa Cpok neicTBUS TULIEH3UN

MS Office 2007 Professional Ne 135 o1 17.09.2007 |6eccpouHo

MS Windows 7 Professional( st N-1227-18 ot 11.10.2021

KJIaCCOB) 08.10.2018

ACKOH Kowmmnac 3D B.16 J-261-17 ot 0OeCcCpovHO
16.03.2017

FAR Manager CBOOOTHO 6eccpodHo
pacrpocTpaHsieMoe
110

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMANIMOHHBIE CIIPABOYHbIE CHCTEMBI

HasBanue xypca CchuiKa

HanumonanpHas MHQOpMaIIMOHHO-aHATUTUYECKAs URL:
cucrema — Poccuiickuit mHACKC HaydHOTO NUTHpoBanusi [ttps://elibrary.ru/project_risc.asp
(PVIHII)
denepalibHOE TOCYIAPCTBEHHOE OFOKETHOE URL.: http://www1.fips.ru/
yupexaenue «DenepaibHbIil HHCTUTYT
IIPOMBIIIJICHHON COOCTBEHHOCTHY
[MTouckosas cucrema Akanemust Google (Google URL.: https://scholar.google.ru/
Scholar)

9 MarepuajibHO-TEXHHUYECKO€E 0O0ecneuyeHre JUCIUIIMHBI (MOITYJIs)

MatepuranbHO-TeXHUUYECKOE 00ecIiedeHrEe JUCIMIIIMHBI BKIIFOYAET:
VY4eOHble ayTUTOPUHU AT TPOBEACHUS 3aHATUI JICKIIUOHHOTO THIIA.

OcHaiieHue: MyJIbTUMEAMMHBIE CPEACTBA XpaHEHUs, INepefdadyd U TMpeACTaBICHUS
UHpOpMaLIUH.

VY4eOHbIE ayOWTOpUU U TPOBEACHUS TMPAKTHYECKUX 3aHATHH, TPYNIOBBIX U
UH/IUBUYAJIbHBIX KOHCYJIbTAllUM, TEKYIIErOo KOHTPOJS M IPOMEXYTOUYHOM aTTecTaluH.
OcHaiueHue: 10cKa, MyJIbTUMEIUNHBIA TPOEKTOP, IKPaH.

ITomerieHus 1151 CaMOCTOSATENBHOM PabOThl 00YJarOIIUXCS.

OcHallleHHe: TIepCOHaIbHBIE KOMIbIOTEPHI ¢ makeToM MS Office, BEIX010M B MUHTEPHET U
C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CpEly YHUBEPCHUTETA.

[lomemenne s XpaHeHuss W OPOQUIAKTHYECKOrOo OOCTYXHBaHUS  yueOHOro
000py10BaHUSI.

OcHamienue:  CTEUTAKHA  JUIT  XpaHEHHS  Y4eOHO-METOJAMYECKHUX  TMOCOOMi |
y4eOHO-METOIMYECKOM JOKYMEHTAIUH.

VYuebHbIC ayTUTOPHUH JIJISl POBEEHUS 1a00paTOPHBIX PaboOT.

OcHarieHue: BUTPUHBI ¢ 00pa3liaMi MEXaHU3MOB U JieTaneit mamuH. [Tnakatel, Gpoauu.

OO0pa3ibl  peayKTOpOB, KOPOOOK Tiepelad MW JPYyrux Yy3JIOB MaliuH OOIero u
CHelHaTbHOT0 Ha3HaueHus. JIabopaTopus MEXaHUYECKUX MCIIBITaHHIHA:

1. MamuHbl yHUBEpCaAJIbHbBIE UCTIBITATEIbHBIE HA PACTSKEHUE, CKATHE, KPYUCHHE.

2. I3MepuTenbHbII HHCTPYMEHT.

3. [Tpubops! 11t M3MEpeHwst TBEPIAOCTH 10 MeToaM bpunens u Pokseria.

4. MukpoTBepaomep.


https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://scholar.google.ru/

6 YueOHO-MeTOAHYECKOe o0ecneyeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCH

[To mucrunimHe «MexaHMKa MaTepuaioB U OCHOBBI KOHCTPYMPOBAHUS» MPEAYCMOTPEHO
BBITIOJTHEHHE KYPCOBOTO IPOEKTa W MPOBEACHUE CAMOCTOSATEIBHBIX pPaboT 00ydarommxcs,
KOTOPOE MPEANoaraeT pereHnue cCaMoCTOATEIbHbIX 3a1a4 Ha TPAKTUYECKUX 3aAHITHUSIX.

[TpakTrueckoe 3aHsATHE O0YUYAIOLIUXCSl IPEATNONAraeT pellieHre 3a1a4 Ha 3aHATUSAX.

Ilpumepot 3a0anuit 013 6bINOJIHEHUA CAMOCHOAMENLHOU PAOOMbL
3anaua 1

J1u1s1 3aTaHHOM CXEMbI KOHCOJIbHO 3aKPEIUICHHOM OaIKH MOCTPOUTH JITIOPY MPOA0IbHOM critbl N
(xH).

q
? Pé —>—/—>—>—> Pz Pl
—— — — -

3amaua 2

[TocTpouTs 3MIOPHI BHYTPEHHUX CUIIOBBIX (pakTopoB (BCD), smropy Q, M asns 3aganHOM ABYX
OTIOPHOM OaNKu

3amaua 3

[TocTpouTh SIIOPEI BHYTPEHHHUX CHIIOBEIX (akTopoB (BCD), smopy Q, M. Paccunrats kpyrioe,
KBaJ[paTHOE, MPSMOYTOJIBHOE U IBYyTaBPOBOE F€OMETPHUECKOE CEUEHHUE ISl HarpyKEHHOM Oanku
U BBIOpaTh Haubonee parpoHansHoe. [punsats [6]=160 MIla.



[Tpunsate a=1,5M;

P=10 xH;
q=3 xH/wm;
M= 10 xkH*™m

Hpumepnbte membwl 0151 6bINOJIHEHUSA Kypcoeo2o npoekma

14.
15.
16.
17.
18.
19.
20.

IIpoexTupoBaHue NIPUBOIa MEXaHU3Ma MEPEIBUKEHHSI MOCTOBOIO KPaHa;
ITpoexTrpoBaHue MpUBOJA JICHTOUHOTO KOHBEMEpa;

[TpoexTrpoBaHKe NpUBOJIA FAJITOBOYHOTO OapabaHa AJisi CHATHS 3ayCEHIIEB 10Cie
LITAMIIOBKY;

[TpoexTHpoBaHue NpUBOJa CKPEOKOBOTO KOHBeHepa;

[TpoexTrpoBaHKe MPUBOJA JIFOJEYHOIO HJIEBATOPA;

IIpoexTupoBaHue NIpUBOIA TOABECHOTO KOHBEWEPA;

[IpoexTrpoBaHKe MPUBOJA K JIECOTACKE;

[TpoexTrpoBaHue MPUBOJA K IPOMBIIIIIEHHOMY POJIbIaHTy;

IIpoexTupoBaHue NIPHUBOJIA K IIHEKY-CMECHTEIIIO;

. IIpoekTrpoBanue NpuBoJa MIACTUHYATOrO MUTATENsl (POPMOBOUHOM 3eMIIH;

. IIpoexTnpoBanue npuBoJa LIETHOTO KOHBEHEPa;

. IlpoekTrpoBanue NpuBoja MEXaHW3Ma IOBOPOTA OALTHH OallleHHOTO KpaHa;

. IIpoexTrpoBanue MprBOJa MEXaHN3MA MTOBEMA U OITYCKAHMSI IPOTUBOIIOKAPHOTO

3aHaBeca;

[TpoexTupoBaHue MpUBOJIa KJIETH MPOKATHOTO CTaHA;
[TpoexTupoBaHue MpUBOJIa IIEMHOIO KOHBEHEPa;
[TpoexTupoBaHue MPUBOJIA IEKTPUUECKON JTe0eqKN;
[TpoexTrpoBaHue NpUBO/Ia IIOJJBECHOTO KOHBEWEPA;
ITpoexTrpoBaHue MPUBOIA MEIIAIKH;

ITpoexkTrpoBaHue MPUBOJA K KaUarOLIEMYCs IIOTbEMHUKY;
ITpoexTupoBaHue MPUBOJIAa KOBIIEBOIO JIEBATOPA;



Ilpumep 3a0anusa na Kypcoeoe npoekmuposanue
CripoekTupoBaTh MPUBOJ K JICHTOUHOMY KOHBElepy, n300pakeHHOMY Ha HIKE
Ipe/CTaBICHHON cxeMe. McxoqHble TaHHbIe, [T0 BapHaHTaM, IPECTAaBICHBI B TAOIUIIE.

IIpuBoOA JIEHTOYHOrO KOHBEiepa

Bapuantsi

Hapavetpl ————7—>—T3 T2 [ 5 16 [ 7 ] 8 | 9

Tsarosas cu-
manHanenre | 1,2 | 1,6 | 1,8 2 22 124 |26 |28 3 3.2
F, xkH

CkopocTb
JICHTBI 0,8 | 0,9 1 I, 1,1 12 1,2 13]14]1,5
v, M/c

Hunametp
O6apabana | 200 | 200 | 225 | 250 | 250 | 250 | 275 | 75 | 250 | 250
D, MM

Yron
HaKJIOHA pe-
ménnorime- | 30 | 45 | 60 | 30 | 45 | 60 | 90 | 30 | 60 | 60
penauu
0, rpan

Cpoxk ciyx-
Obl mpuBOJA | 5 6 7 4 6 7 3 10 | 15 12
Ly, net




7 OueHoYHbIE CPeCTBA JIJIsl POBeJIeHH s POMEKYTOYHOM aTTeCTAIMU

a) [Inanupyemoie pesynomamol 06yueHUs U OYeHOYHblEe CPeOCmEa 01 NPOBEOEHUs NPOMENCYMOYHOL AmMmeCcmayuu:

[IpomexyTouHas aTTecTalusi UMEET 1IeNIbI0 ONPEICIUTh CTENEeHb TOCTHKEHHS 3aIUIAHUPOBAHHBIX PE3yJIbTATOB 00YUYEeHHs 110 AUCHHUIIIMHE «MeXaHuKa
MaTepUajIoB U OCHOBBI KOHCTPYUPOBAHUS» U MIPOBOAUTCS Ha 2 Kypce oOyueHus B popMe 3K3aMeHa B 3 ceMecTpe, 3aueTa U 3alllUThl KypCOBOTO MPOEKTa

B 4 cemecTp.

CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaTbl 00y4eHUs

O1neHOYHBIC CPEICTBA

OIIK-3 — TOTOBHOCTBIO IPUMEHSTH (DyHJaMEHTAIbHBIE MATEMaTHUECKUE, €CTECTBEHHOHAYYHBIE H OOIICHHKEHEPHBIE 3HAHUS B PO(ECCHOHATBHOM

JIEATEITbHOCTH
3HaTh . OCHOBHBIE IIOJIOKEHHUs, TUIOTE3bI | [lepeuenv meopemuueckux 60npocos K IK3AMeEHY:
CONPOTHUBIICHUS MaTepuaos, 1. 3apaum nucrurminHbl «MexaHHKa MaTepHalioB U OCHOBBI KOHCTPYHPOBAHUS».
AQHAJIUTUYECKUE U OKCIIEPUMEHTAJIbHBIE 2. Tlonstue o HampspKeHUsX, AeopMarusx, nepeMenieHusx. 3akon ['yka.
METO/Bbl ONpPEAENCHUs MEePEMEIECHUN Mpu 3. CBs3b MKy HANPSKEHUSMU U BHYTPEHHUMH CUJIOBBIMU (haKTOpaMHU.
n3rube; OlleHKH IPOYHOCTH IPU MPOCTHIX U 4. BHyTpeHHUE cUIOBbIE (PAKTOPHI U METOJ UX OIPENIEIECHHUS.
CIIO)KHOM CONPOTHUBIIEHUH, IPOJOIBHOM 5. uarpamma pacTsbkeHus. MexaHnnueckue XapaKTEPUCTUKU
u3ruoe; Marepuanos. /JonmyckaeMble HaIPSHKEHUS.
. MEXaHUYECKUE XapAKTEPUCTHKU U 6. Pacuersl Ha TPOYHOCTH M IHKECTKOCTb TIPH OCEBOM pACTSKEHHM -
¢u3nuecKkre CBOMCTBA KOHCTPYKIMOHHBIX ckatuu. Buyrpennue cuisl. Jlomyckaemble Haps>KEHUSI.
Y MHBIX MaTE€pHUaJoB; 7. TloreHuumanpHas SHEPrHs JeGOpMaLUU IPH OCEBOM PACTSKEHUM - COKATHH.
. OCHOBHbIE TPEOOBaHUS U KPUTEPHUH 8. T'maBHBIE TUIOMAIKY U TTIABHBIE HATIPSKEHHSL.
paboTOCIOCOOHOCTH M pacueTa jaeTanel 9. Buapl HanpsKEHHOTO cocCTOsiHUS. Teopuu (TUMOTE3bI) MPOYHOCTH U MX
MaIlTiH; IIPUMEHEHHE.
10. Hanpsoxenust 1 feopManiuy npy MI0CKOM HaIPSDKEHHOM COCTOSTHHUM.
11. 3akon 'yka.
12. ®opmyna ans KacaTeNbHBIX HAMPSHKEHUN TIPU KPyUEHUH.
13. HanpspxeHust 1 neopMannu mpu KpydeHHH.
14. YcnoBus NpOYHOCTH M XKECTKOCTH NIpU KpyueHuu. [TocTpoeHue smrop KpyTsiero
MOMEHTA.
15. TIlpocreiiine BUABI CUCTEM PACTSHKEHUS - CXKATHUS.
16. l'eoMeTpryeckne XapaKTEPUCTUKU IUIOCKUX cedeHWH. [TaBHBIE OCH W

TJIaBHBIC MOMCHTLI HHCPIIUH.




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

17.
18.

19.

20.

21.
22.
23.

24,
25.
26.
217.
28.

29.
30.
31.

32.

33.

W3mMeHeHrne MOMEHTOB MHEPLIUH IPU [TIOBOPOTE U NAPAILIEIBHOM IIEPEHOCE OCEH.
['eomeTpuueckue xapakTEpUCTUKH MPOCTEUIINX CEUCHUI. BhIunCIeHnE TITaBHBIX
LEHTPAJIBHBIX MOMEHTOB MHEPIIUH CIOKHBIX (QUTYD.

OmnpeneneHre BHYTPEHHHUX CHJIOBBIX (PAKTOPOB NpU MPSIMOM TONEPEYHOM
usruoe.

OcHoBHbIE TpaBUJIa IOCTPOECHUS M KOHTPOJS MOCTPOCHHUS SMIOP BHYTPEHHHUX
CWJIOBBIX (haKTOPOB IPH MPSIMOM MOTIEPEYHOM U3THOE.

HopmaneHabie HanpspkeHus mpu u3rude. BeiBog Gopmyisr.

Juddepennnanbabie 3aBUCUMOCTH NpH u3rude. BeiBo popmyi.

VYcnoBre NpoYHOCTH NpU U3rude 0 HOPMaJbHBIM HAIPSKEHUSIM.
PanmonaneHblie cedenust 0anok npu u3ruoe.

KacaTenbHble HaIIpsDKEHUS TIPH MTOTIEPEYHOM H3THOE.

HopmanbHbie u kacaTenbHble HAMPsHDKEHUS TPH U3THOE.

HopmanbHable HanpsbxeHus npu u3ruoe. [losHas npoBepka IpoOYHOCTH IByTaBpa.
YcioBust MPOYHOCTH IpU U3TrH0e.

Ilepememenuss npu usrude. duddepeHunanbHoe ypaBHEHHE H30THYTOH ocu
OanKu.

Omnpenenenue nepemMenieHU mpu u3rude. Y cioBre KeCTKOCTH.

Onpenenenue nepeMenieHui npu U3rude MeToJ0M HadallbHbIX [TapaMETPOB.
Mertoab! onpeneneHus nepeMerienuit npu usrude. Muterpan Mopa. IIpasuia
HCIIONBb30BaHUs MHTerpana Mopa mus omnpeneneHus nepemMenieHui. llpumep
pacuera.

Mertoap! onpenenenus nepeMenienuii npu n3rude. Cnocod Bepemnarnna. BeiBos
¢dopmyisl. [IpaBuia ucnonp30BaHus IPU ONpesieneHuu nepemerienuit. [Ipumep
pacyera.

Kocoit u3ru6. Y cioBust MpoOYHOCTH U KECTKOCTH.

34.13rub ¢ xpyuennem. OnpeieeHre HAPSHKEHUI B YCIOBHE NPOYHOCTH.

YMmernb

. ONPENEATh JINHENHBIE
IIEpEMELICHUS U YIJIbI IOBOPOTA
MOTIEPEYHBIX CeUEeHUH B Oallkax U pamax
npu H3FI/I6€, HOPMAJIbHBIC HAIIPSAXKCHHA B
CJIy4adx CJIOXHOTI'O CONPOTUBJICHUSA U ITPU

IIpumepHoe npakmuueckoe 3a0anue 05 IK3AMEHA:




CTpyKTypHBIii

DJIEMEHT [Tnaaupyemblie pe3yabTaThl O0ydeHUS OueHouHbIE CpECTBA
KOMIIETCHIINU
IIPOJAOJIEHOM n3rude 3apaua 1l
* IMpaBHUJILHO OMIPEACIIATE OCHOBHBIC N5 333HHON CXEeMbl KOHCO/bHO 33KPENNeHHON B3anky NocTpomuTe 3N0pyY
TEXHOJIOTHYECKUE XapaKTEPUCTUKH NDORONEHCON UL LWL
MCXaHHUYCCKUX II€pCaad, - r Y
. MIPABUJIbHO OIPEAEIATH YCIOBHUS =
paboTHI eTanei v y3J0B MallluH ~ TIPU e d ST
u - {
JKCIUTyaTaluH, S G -
3apauva 2
MoCTPOUTL NPl BHYTPEHHMX CMNoBsIX dakTopoe (BC®), anwpy Q, M ans
334aHHOM ABYX OnopHoi Bankm
P M
g ¥
&, <
| a a a a
T
3apaua 3
MoCTpoOUTL 3NKPsl BHYTPEHHMX cunoBsix dakTopoe (BCD), anwpy Q, M.
PaccumTaTh KpYrnoe, K2agpaTHoe, NPRMOYrofibHOE U ABYTABPOBOE reoMeTpUYEecKoe
CeueHue ANA HarpyxeHHou Banku v BoibpaTs Haubonee paymoHanbHoe. MNPUHATL
[c]=160 MNa.
q I_L
P: 1 m
N
oM /
/
a | 2a 2a
1 1
IIpHHATE a =NocaeIHAT HHQPA HOMEpa 3aIeTHOH KHHKKH:
P=5 xH;
q=2 kH/»:
M= 10 kH*M
BJIa):[eTL ° HaBBIKaMH B ITIOCTPOCHUU IITIOP

Ipumepnwiii nepeyerv mem Kypcosbix npoeKmos:




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

BHYTPEHHUX YCWJIHH, IEpEMEIICHUN B

CTaTUYCCKU ONPCACTIUMBIX Oankax u pamax

pu u3rude, B OLIEHKE IPOYHOCTH
KOHCTPYKLHUHU B CIIy4ae MPOCTBIX
nedopmanuii, CI10’KHOTO CONPOTUBIICHHUS,
IIPU NIPOJIOJIBHOM U3THUOE;

. HaBbIKAMU KOHCTPYHPOBAHHUS
JeTae U y3JI0B MalIuH OOIIEro
Ha3HAYEHUS;

J HaBbIKaMU IPUMEHEHUS
(U3MKO-MaTEMAaTHIECKOTO armapara Jiist
peleHusl MPUKIIAAHBIX 3a/1a4.

wrh e

= A

14.
15.
16.
17.
18.
19.
20.

0.
1.
12.
13.

[IpoekTrpoBaHue NPUBOJIA MEXAaHU3MA NIEPEABHKEHHIS] MOCTOBOTO KPaHa;
[IpoekTupoBaHue pUBOJIA JICHTOUHOTO KOHBEHEPa;

[IpoexTrpoBaHKe NPUBOJA FAATOBOYHOrO OapabaHa AJsl CHATHS 3ayCEHLEB 110CIIe
LITAMIIOBKH;

[IpoexTrpoBaHue NprUBOIAa CKPEOKOBOIO KOHBEHEPA;

[IpoekTupoBaHue PUBO/IA JIFOJIEYHOTO AJIEBATOPA;

[IpoexTrpoBaHue NpUBOIA MOABECHOTO KOHBEHepa;

[IpoekTupoBaHue NPUBO/IA K JIECOTACKE;

[IpoexTrpoBaHue NpUBOJIA K MIPOMBIIIJIEHHOMY POJIBIAHTY;
[IpoekTupoBaHue pUBOJIa K NIHEKY-CMECUTEITIO;

IIpoexTrpoBaHKe NpUBO/IA MIIACTUHYATOrO MUTATENsl HPOPMOBOYHOM 3eMIIH;
[IpoekTupoBaHue NpuBoOIa HEMHOTO KOHBEWEPa;

[IpoexTrpoBaHKe NpUBOIA MEXaHU3Ma [TOBOPOTA OaliHu OallleHHOTO KpaHa;
[IpoekTupoBaHue NpUBOIa MEXaHNU3Ma ITOAbEMA U OIyCKaHUS
IIPOTUBOIOKAPHOI'O 3aHABECA;

[IpoexkTupoBaHue NpUBOA KIETH IPOKATHOTO CTAHA;

[IpoekTupoBaHue nNpuBoOIa HEMHOTO KOHBEWEPa;

[IpoexTrpoBaHKe NPUBOJIA IIEKTPUUECKOH 1eOeKy;

[IpoekTupoBaHue puBoJIa OBECHOTO KOHBEWEpa;

IIpoexkTupoBaHue NPUBOIA MEILIAIKH;

[IpoekTupoBaHue MpuBoOIa K Ka4aroeMycsl IOIbEMHUKY;
IIpoexkTupoBaHue NpUBOIa KOBLIEBOTO JIEBATOPA;

Ipumep 3a0anus no meme Kypcogo2o npoekma:




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

IlpuBoA 1IEHTOYHOr0 KOHBeiiepa

Bapuantbt

m
APAMCIPY T T2 3 [ 4 [ 5 6 7809

Tsrosas cu-
nmawnanente | 1,2 | 1,6 | 1.8 2 22242628 3 32
F, xkH
CkopocTh
JIEHTBI 08 | 0,9 1 L1 L1 1,2 |1,2(13|14]15
v, M/c

Jlnametp
Gapabana | 200 | 200 | 225 | 250 | 250 | 250 | 275 | 75 | 250 | 250
D, MM

VYron
HaKJIOHa pe-
mérnoiime- | 30 | 45 | 60 | 30 | 45 | 60 | 90 | 30 | 60 | 60

penadn

6, rpan
Cpoxk citysk-
Ob1 mpuBOmA | S 6 7 4 6 7 8 10 | 15 12

Ly, net

IIpumepnvie 6onpocwl K 3awume Kypcoeo2o npoekma:

1. Kakwue akTopsl yUnTHIBAIOTCS MU pacyeTe ko3P PuIeHTa 3anaca Ipo4HOCTH? —

2. Kakue maTupuanbl IpUMEHSIOT JJIs1 CBAPKU KOHCTPYKTHBOB OOIIET0 Ha3HAYCHMS,
HampuMep MOJICTaBOK, KOKYXOB U T.1.7

3. Kakue mMaTepuanibl MpUMEHSIOTCS ISl CO3JJaHUS HArpyKEHHBIX CBapHBIX Y3JIOB,
JUISL KOTOPBIX MTPOU3BOJUTCS pacueT IPOYHOCTH?

4. Kaxoii 110B mpoyHee NP CBapKe OJMHAKOBBIX MO TOJIINHE JUCTOB (TMopsaKa 2.6
— 6) MM — CTBIKOBOM MJIM KaT€THBIN TIPH COSTMHEHUH JIMCTOB B HAXJIECTKY?




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

©ooNo O

10.

Jli1g yero cymiecTByeT oOMa3Kka Ha 3JIeKTpoiax?

Kakwue raszpl mpuMeHst0TCs Ipu cBapke?

Kakyto pe3b0y myuriie IpuMEHHUTb JIsl HETIOABMXKHOTO COSAMHEHUS IeTaIi?
Pe3nba 11t X0TOBBIX MEXaHU3MOB?

Ecnu  paccuuThiBaeTcs ~ BHHTOBOM  MEXaHM3M,
paboTOCIIOCOOHOCTH SIBJISIETCS OCHOBHBIM?

[ToueMy HeoOX0IMMO MPUMEHATh 3aKaJCHHbIE JeTalu I pe3b00oBOro
COCIMHEHUS, €CIM HYXHO CO3/aTh HAJCKHOE M HEOOIbINOe 1o Trabapuram
YCTPOMCTBO?

TO KaKOW  KpuUTepui

IIK-5 — roroBHO

CTBIO BBIIIOJHATH KOMIIJICKCHBIC UCCIICAOBAHUA U UCIIBITAHUA ITPU U3YYCHHUUN MAaTCPHUAJIOB U H3H€HHﬁ, BKJIIOYas CTaHAAPTHBIC U

cepTu(dUKaIMOHHBIE, TPOIECCOB UX MPOU3BOJICTBA, 0OPAOOTKH M MOAN(PHUKAIIUU

3HaTb

1. METOAbl, HOPMBI W  IpaBHJIa
IMPOCKTUPOBAHUA

2. OCHOBBI U 3Talbl MPOEKTUPOBAHUS
JeTajneu " y3J10B MalluH c
HCIIOJIb30BAHUEM TEXHUUYECKON
JUTEpaTypel, a  TaKKe  CpPEICTB

ABTOMATU3HUPOBAHHOI'O IMTPOCKTUPOBAHU A

Hepeueﬂb meopemu4ecKux 60npocoe6 K 3K3ameH) .

1.
2.
3.

N GA

10.

11.

12.

OcHOBHbIE IOHATHUS IPU IPOEKTUPOBAHUH;
TpeboBanusi, npeabsBIsieMble K MEXaHU3MAM;
Kunematnuecknii pacdyer npuBoja:
- BEIOOp THIIA TIepe1adun
-BBIOOp DJIEKTPOJIBUTATEIIS;
-IIepeAaTOYHOE OTHOILIEHUE TIEpEaayn;
Ko dunmenTs! Harpysku
Kputepun paborocnoco6HOCTH;
Jlonmyckaemble HaNPSKEHHUS;
Cunel B 3aL1eTIIEHUH;
Hcnonp30BaHue cpecTB aBTOMATUYECKOTO MPOSKTUPOBAHUS B
KOHCTPYMPOBAHUU J€Taje MalllH;
Omnpenenenue 3TanoB Mporecca aBTOMaTU3MPOBAHHOTO
IIPOEKTUPOBAHMSI, COIPOBOKIAEMBIX PEIIEHUEM TEX UJIM MHBIX 33]a4
ONTUMHU3ALINY;
[TocTpoeHne MareMaTHYeCKHX MO/IEe ONTUMHU3AIIMY U pa3padOoTKa MAIIMHHBIX
aJITOPUTMOB;
Co3aaHue 1M 3aMMCTBOBaHKE IPOrPAMMHOTO 00eCTIeYeHHs peLeHHs 3a1a4
ONTUMMU3ALINY;
PazpaboTka cucTeMbl TUaIoroBoro OPMHUPOBAHUS M TPOCMOTPA BapUAHTOB




CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeaCcTBa
KOMIIETCHIIMH
00BEKTa IPOEKTUPOBAHMSI C OIIPECIICHUEM 3HAUCHUM TeX MU UHBIX 0Ka3aTesel
Ka4yecTBa, a TaKkke (POPMUPOBAHHS MATEMAaTHIECKUX MOJEIICH U yIpaBICHUS
IIPOLIECCOM PEILIECHUSI COOTBETCTBYIOIINX 3aau.
13 AnropuT™msel IPOEKTUPOBAHMUS;
13. IToncucremsr CAIIP;
14. Ilpunuuns! noctpoenust CAITP
yMeTbh 1. mpaBubHO ~ ompenensaTh  yCJIOBUSA IIpumep npaxmuueckux 60npocos 0isi IK3AMEHA.
paboThl AeTanell W y3JIOB MAIlWH IPH
JKCILTyaTaluH, 1. BemonnuTte yeptex. boaToBoe coenuuenue.
. 0hopMIIATH TpahUIECKyIO U TEKCTOBYIO 2. Brmonaute ueprex. BunToBOE coenuHeHme.
KOHCTPYKTOPCKYIO JIOKYMEHTALIUIO B 3. Bemonnaure ueprex. lnuiednoe coenuHeHue.
MIOJTHOM COOTBETCTBUU C TPEOOBAHUSIMU 4. Bemonnute yeprex IIkuB kmnHOpeMeHHON nepesadu.
ECKI; 5. Brmonnure yeptexx BrynouyHas uemns.
. UICTIOJIb30BaTh KOMIIBIOTEPHbIE 6. Brmonaute ueprexx PonmkoBas nemns.
IIPOrpaMMBbI Ui pacuera " 7. BomonHute ueprex 3yOuaTast Lemb.
MPOEKTUPOBAHUS Y3JI0B U JeTajneu 8. BrmonauTe YepTek. Mydra druanmnenas.
MalIiH 9. Bemonnaure ueprex. My@dra BTyI04YHO-TIAIbLIEBAS.
10. BemonauTe yeptexx. Mydra nemnnasi.
11. BemmonnuTte yeptexx. CTyneHuaTsIi BaJl.
BJIa/IeTh . HaBbIKaMH pacyeTa Ha IPOYHOCTh U Ipumepnwiii nepeuenv pazoenoe 0Jisi GbINOIHEHUs KYPCOBO20 NPOEKMdA

’)KECTKOCTb JIeTajieil U Y3JI0B MallluH

. HaBbIKAMHU KOHCTPYUPOBAHUS ACTAICH U

Y3JI0B MallluH 06II_ICFO Ha3Ha4YCHUA

. HaBBIKAMH pabOTBl CO CpPEICTBAMH

ABTOMATU3HUPOBAHHOI'O
IMPOCKTUPOBAHUA

1. BeiOop anekTpoaBUraTessi, KHHeMaTHYeCKHe PacyeThl;

2. Paccuutath 3y0uaryro nepeauy;

2.1 Be1bop maTepHanoB Koyec

2.2 Pacuer omycKaeMbIX HANPSHKEHHIA;

2.3 Pacuer reoMeTpHUYECKHX apaMETPOB 3yOUaThIX KOJIEC;

2.4 OmnpeneneHue CUIT B 3alleTUICHNH;

2.5 [IpoBepka 3yObeB KOJIeC MO HANPSKEHUSAM M3rH0a U KOHTAaKTHBIM
HOpPMAaJIbHBIM HAIPsKCHUSIM;

KoHcTpykTHBHBIE pa3Mepsl 3y04aToro Koseca;

PacueT MIMOHOYHBIX COCTMHEHUIM;

5. KoHcTpynpoBaHue BaJlOB;

B w




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

© o~

YTOYHEHHBIN pacyeT BaJIOB;
KoHcTpynpoBanue Kpblilek MOJIIUITHUKOB;
Cma3biBaHUE U YIUIOTHEHUS;
KonctpynpoBanue kopiyca.

ITK-6 — crtocoOHOCTHIO UCTIONB30BATh HA MPAKTUKE COBPEMEHHBIC TPEACTABICHHUS O BIMSIHUN MUKPO- U HAHO CTPYKTYPBI Ha CBOMCTBAa MaTepHAaJIOB, UX
B3aMMOJEHCTBUM C OKPYXKAIOIIEH CPEIOH, MOJISIMH, YACTULIAMU U U3JTY4CHUSIMHU

3HAThb

1.

(bu3MYECKHEe OCHOBBI, BO3MOKHOCTH H
CTIIOCOOBI peaJn3aIiy HaHO TEXHOJIOTHIA B
TEXHUKE;

. 0COOEHHOCTH MMPUMCHCHUA HOBBIX
MaTcprajioB nu TCEXHOJIOTHYCCKUX
IIponeccoB B MHKPO- u HaHO
TEXHOJIOTHUAX,

. OCHOBHbIE (PM3MYECKHE CBOMICTBa HAHO

MaTcepHraIoB 151 HaHO 06L6KTOB;
COBPCMCHHBIC HAHO TCXHOJIOTUH.

Hepeueﬂb meopemu4ecKux 60npocoe6 K 3K3ameH) .

1.
2.

o ok ow

10.

11.

12.

Ucropuueckuit 0030p BOBHUKHOBEHHUSI COBPEMEHHBIX HAHO TEXHOJIOTUMA.
Pa3znuunble oTpaciu, rae ye UCHOoJIb3YHTCs, WU TUIAHUPYETCS UCII0JIb30BaHUE
HaHO TEXHOJIOTHUH.

KBaHTOBBIN XapakTep sSIBJICHUI B HAHO MUDE.

[Tony4yenue HaHO cTpYKTYp. [lonx0 «CBEpXy-BHU3» — TUTOTPA(Hs, SITUTAKCHUSI.
[TonyyeHnue HaHO CTPYKTYP.

[Toaxon «cHU3Y-BBEPX) - XUMUYECKHUIN CHHTE3, CaMOCOOpKa,— HaHO (hadpHKaIus.
OcHOBHBIE IPUHIIUITBI MUKPOCKOITMYECKUX METOJIOB UCCIIEI0BAaHUS HAHO
CTPYKTYp:— IIpOCBEUMBaoLIast 1eKTpoHHas Mukpockonus (TEM); aromHas
cunoBas (AFM); 1 oHHO ToJIeBasi MUKPOCKOIIHS, CKaHUPYIOLIasi MUKPOCKOIIHUS
(STM, SEM).

OcHOBHBIE IPUHIIUIIBI CIEKTPOCKOITUYECKUX METO/I0B UCCIIEIOBAHUS HAHO
CTPYKTYp:— HH(paKpacHas U paMaHOBCKasi CIIEKTPOCKOMUS, (POTOAMHUCCHOHHAS U
PEHTTEHOBCKAs CIIEKTPOCKOI NS, MATHUTHBIN PE30HAHC.

Hano cTpykTypupoBaHHbIE MHOTOCTIOWHBIE MaTepHallbl U HAHO
CTPYKTYPUPOBAHHBIE KPUCTAJLIIBI.

deppoMarHeTusM B HAHO CTPYKTypax.

BrnusiHue HaHO CTPYKTYypUpOBaHHs 00BEMHOTO— MaTepuaia Ha €ro MarHUTHbIE
CBOMCTBA.

OtxkpeiTHe QyuiepeHa u ctpykrypa dymiaepena C60. C60, nerupoBaHHbIN
HIeTI0OYHBIMU— MeTauiaMu. CBepxnpoBoauMocTs B C60. DyriepeHsl ¢ YUCIoM
aTOMOB, OOJBIIHMM UJIA MEHBIITUM 60.

VYraeponnsle HaHO TpyOKU. MeToas! nonyuenusi. CTpykrypa. MexaHuyeckue
CBOMCTBA.




CTpyKTypHBIii

HIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OrneHouHbIE CPECTBA
KOMIIETEHINH
13. Dnexrpuyeckue cBoicTBa. [I[puMeHeHne yriaepoaHbix HaHO TpyOok. I'paden.
DddexTri, 00yCIOBICHHBIE pa3MepaMH B Pa3MEPHOCTHIO HAHO OOBEKTOB.
14. KBaHTOBBIE SIMbI, KBAHTOBBIEC TPOBOJIOKH U KBAHTOBBIE TOUKH.
15. IlpunoxeHus: KBaHTOBBIX pa3MepHBIX APPEKTOB: HH(PPAKPACHBIE IETEKTOPHI,
J1a3epbl Ha— KBAHTOBBIX TOYKAX, CBEPXIIPOBOIUMOCTb.
yMeTh 1. KPUTUYECKH OICHUBATH
JOCTOMHCTBA, HETOCTATKH U 00J1aCTH Ipumep 3a0auu 0ns sK3amena
BO3MOYXHOT'O TIPHMEHEHUST HOBBIX
MaTepHaIOB U TEXHOJIOTHYECKUX 1. [lnsg kIIeMMOBOTO KpeIJICHUS! phluara Ha Bayly (CM. pucyHOK) nuamerpom D =60
MIPOIIECCOB; HAXOIUTH TyTH MM.  OmpenenuTs  AMaMeTp — BHYTPEHHEH  pe3pObl  OBYyX  OOJNTOB,
ONTUMAJILHOTO PEIIeHUsI KOHKPETHBIX CTSATHBAIOIIMX KJIEMMOBOE COCJUHEHHE,  MPUHUMAs  CHIY Q= 2000 H,
3a/1a4 MUKpPO- U HAHO TEXHOJIOTHH; pasmep R=300 MM, paszmep a=50 mMm. KoadpdumnueHt TpeHHs MEXOy BajloM M
2. aHAJIM3UPOBATh U OMPEIEIATh poraarom f=0,12. VBenuuenue ycuids 3aTArMBaHUs Ha Ae(QOpMalHiO pbhlyara
(bu3HYECKUE U TEXHUICCKHEC npuHATh Kp=1,5 oT TpeOyeMoro ycuius 3aTsAruBaHusl, JOIOIHUTENIbHYIO Harpy3Ky
XapaKTePUCTHKHU Pa3IUYHBIX TPUOOPOB U Ha OONTHl OT 3aBUHYMBAHUS Taek NpuHATh K;=1,3 u koapdunmeHT 3amaca mo
YCTPOWCTB, OCHOBAaHHBIX Ha HAHO Tperuto npuHATh Ky=1,5. Jlomyckaemoe HampsbkeHHMe B Tene OOJITOB  OT
TCXHOJOTHAX, pacTsKEHUS [a]- 160 MITIa.
3. WCTIOJh30BATh COBPEMEHHBIC
nH(hOpMaLIMOHHBIE U P L Q R ;
KOMMYHHKAIIMOHHBIE TEXHOJIOTUH JIJIS o g
M3Y4eHUS (PU3NUECKUX U XUMUYECKUX ;
CBOMCTB HAHO MAaTCPHAJIOB, i
MCIOJIb30BaTh COBPEMEHHYIO
TEPMUHOJIOTHIO, TTO3BOJISIOIYIO @y 3
CaMOCTOSITENILHO U3y4YaTh r
COOTBETCTBYIOIIYIO HAYYHO-TIOMYIISIPHYIO g B B R | Q
TUTEpaTypy :
p
BJIa/IeTh 1. HaBBIKaMHU OTIpeIeIIeHUS

(1)I/ISI/II‘ICCKI/IX u (I)I/I3I/IKO-MCX3HI/IHCCKI/IX

IIpumep 6onpocos 0ns 3auumsi Kypco8o20 Npoekma.




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

CBOMCTB MaTepHaJloB;

2. HaBBIKAMH ITPUMEHEHUS MU3BECTHBIX
(bu3MYECKUX 3aKOHOB MpPU aHATN3€ HAHO
pa3MEpHBIX SBJICHUI;

3. HaBbIKAaMHU MOJIOTOBKU pedepaToB
10 KOHKPETHBIM HAIIPaBJICHUSIM PA3BUTHUS
COBPEMEHHBIX HAHO TEXHOJIOTUH.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

=

Kakue 00pa3ipl IpUMEHSIOTCS [T UCIIBITAHNS MAaTEPUAJIOB HA PACTsHKEHUE?

OOBsicHUTE TPUHIIHIT PA0OTHI UCTIBITATEIPHON MAaIIMHBEI.

3. Kakoii Bu uMeeT auarpaMmMa pacTsHKEHUS IS TUTACTUYHOTO MaTepuana, JJis

XpYIKOro Marepuaia?

Uem 00BsCHSACTCS HAIMYUE YIacTKa YIPOYHCHUS HA JHATPAMME PACTSKESHUS?

Kak rpadudecku onpenenuts MOIYIb MPOAOIBHON ypyrocta E£?

Uro Takoe mpeel mponopIuoOHaTFHOCTH, PSS YIIPYTOCTH, IPEIeT MPOIHOCTH

(BpeMEHHOE COTIPOTUBIICHHUE Pa3PhIBY)?

J10 KaKoi TOUKH JuarpaMMbl pacTsDKEHUs oOpasell 1eOpMUPYETCsl paBHOMEPHO?

8. Kakue MmexaHn4eckue XapakTepUCTUKHU OIPEICIISIOT IPOYHOCTHBIE CBOMCTBA
Matepuaia?

9. Kakue MexaHU4ecKnue XapaKTePUCTUKHU OMPEICIISIOT TUIACTHUECKUE CBOMCTBA
Matepuaia?

10. Kak omnpenenuTs pacueTHYIO ATHHY 00pa3iia moce UCTIBITaHHs?

11. Knaccudukanus MeXxaHHYECKUX Tepeay.

Hasnauenue u kuHeMaTuKa rnepeaay.

N

o ok

~

3y0Ouarele nepeaayu.

XapakTepucTuKa U Kjaaccupukanus 3y0uaTsix nepeaay.

Matepuasl AJis 3y0uaThIX KOJIEC.

[ToHATHE O KOHTAKTHBIX HANIPSKEHHSIX.

Busl noBpexxaeHuit 1 KpuTepun paboTOCIIOCOOHOCTH NepeaayHn.

Hunuuapudeckre npsaMo3yoble epeaayn.

Cuitbl, IeicTBYIONIME B 3alI€TUICHUU U UX pacyer.

Pacuer 3y0UaThIX IMIMHAPUYECKHX Mepeiad Ha KOHTAKTHYIO BBIHOCIUBOCTb.
Pacuer 3yO4arhIX NMIMHAPUYECKHX Tepeaad Ha COMPOTHBIEHHE YCTAJIOCTH IO
n3ruoy.

Koco3zyOwsie 3yOuarbie mepemaun, TEOMETPHUYECKHE H  DKCIUTyaTallHOHHBIC
0COOEHHOCTH, crierudurKa pacyeTa.

Konnueckue 3y0uarele nepenaud, X kiaccudukauus W o0JacTe NMPUMEHEHMS,




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCcTBa

TE€OMETPHUECKUE U IKCITyaTallMOHHBIE OCOOCHHOCTH, cHenuduka pacdyera, CHIbI,
JICMCTBYIOIIUE B 3aLICTUICHUH.

24. YepBsidHbIC TIEpeIavd, HX XapaKTEPUCTUKA, 00JIaCTh TPUMEHEHHUS, BUIBI YCPBIKOB,
CTaHJIaPTHBIE MMapaMeTphl YEPBIYHOU TEepeadn, MaTepralibl YePBSIUHBIX Mepeaad,
KPUTEPHUH padOTOCIIOCOOHOCTHU U BHJIBI OTKA30B, PACYET JIOIYCKAEMbIX HAMPSHKCHUH.

25. Cwuibl, ICHCTBYIOIIME B YEPBSIYHBIX Tepeiayax H UX pacyer.

26. Omnpenenenue kodpduIMEHTa Harpy3kKH B UYEpBSYHBIX Iepelayax, pacyeT
YEePBSYHBIX Iepe1ad Ha KOHTAKTHYIO BBIHOCIIMBOCTh U HA CONTPOTUBIICHUE YCTAIOCTH
10 U3ruoy.

KII/[I uepBsyHO# mepenayn, TEIJIOBOM pacueT, OXJIaXICHUE U CMa3Ka Iepelayn.

Ilpumep 3a0auu ons sKk3aMmeHa

Ha pucyHke moka3aHO KperjieHHE KpPBILIKKM pe3epByapa OONTaMHU C 3KCIEHTPUYHO
MPUJIOKEHHON Harpy3koi (0onTaMu ¢ KOCTBUIBHOW TONOBKOH). BONTHI 3aTaHYTHI
cunoit F=1,5«kH. Omnpenenuts BHYTpEeHHHH IuaMeTp pe3bObl Ooira d W3 yCIoBHS

Fay
pacTspKeHus U u3ruba, MpUHUMAs JOMyCKaeMoe HaMpsKeHHE PacTsKEeHUs [a], - 100
Mlla; BenuYHHY € -9KCLIIEHTPUCHUTETAa TMPWIOKEHHUS HArpy3Kd TMPUHATH paBHOM
nuaMeTpy Ooira.




CTpyKTypHBIii
AJIIEMEHT [Tnaaupyemblie pe3yabTaThl O0ydeHUS OueHouHbIE CpECTBA
KOMIIETEHINH

IIK-11 - cnocoOHOCTHIO MPUMEHSATH 3HAHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPraHMUYECKHUX U OPraHMYECKHUX MaTepualloB, IPUHIUIAX BbIOOpa
MaTepualioB I 3a/JaHHBIX YCJIOBHUH 3KCIUTyaTallMM C y4eTOM TpeOOBaHMH TEXHOJIOIMYHOCTH, 3KOHOMHUYHOCTH, HAJEKHOCTU U JIOJIFOBEYHOCTH,
9KOJIOTMYECKHX MTOCJIEICTBUIM UX TPUMEHEHUS ITPH IPOESKTUPOBAHUH BBICOKOTEXHOJOTHUHBIX MTPOLIECCOB

3HaTh 1. OCHOBHBIE THUIBI M XapaKTEPUCTUKH | [lepeuenv meopemuueckux 6ONPOCo8 K IK3AMEHY:
COBPEMEHHBIX MaTepHajioB M crnocoOoB | 1. HamomHUTE s CTEKIOBOIOKHO
COYETaHMsI UX KOMIIOHEHTOB; 2. HanonHutens yriiepogHoe BOJe BOJIOKHO

2. OCHOBHBIE  BMJbl  KOMIO3UIMOHHBIX | 3 [lepcrekTHBHBIE HEOPraHUYECKHE BOJIOKHA
MaTepUajgoB  KOHCTpYKUHMOHHOro  u |4. OpraHuuyeckue BOJIOKHA

(YHKITMOHATILHOTO Ha3HAUCHUS; 5. XapakTepucTHKa BOJIOKOH

3. OCHOBBI METOJIOB pacueTa u 0co0eHHOCTH | 6. TkaHu
KOHCTPYHPOBaHUS 171631 (N 170%1 u3 | 7. CBsa3yroliee SMOKCHIHAS CMOJIa
KOMITO3UITHOHHBIX MaTepHaIoB 8. Cesi3yroliee HeHACHIIIICHHAS TIOHA(UPHAST CMOJTa

9. Cszymoniye — KpeMHUMOPraHMYECKUE CMOJIbI

10. Ces3yromye — NoJTUUMHUIHBIE CMOJIBI

11. TepmorutacTUYHBIE CBA3YIOLINE

12. ®opmosanue uznenuii u3 [IKM Meronom pydHoil ykinaaku
13. ®opmosanue uzaenuit u3 [IKM meTonom HanbuieHUS

14. Ilynarpysus

15. HamoTtka

16. ®usnko-mexannueckue cpoiicrea [IKM




CTpyKTypHBIii
AJIIEMEHT [Tnaaupyemblie pe3yabTaThl O0ydeHUS OueHouHbIE CpECTBA
KOMIIETEHINH

17. Teroduszuveckue corictea [IKM

18. DOnexrpuueckue cBoiicrsa [IKM

19. I'oproyects [IKM. AHTUTIHPEHBI.

20. CoBpeMeHHbIE METO/1bI KOHTpOJI KauecTBa [IKM

YMETh 1. BBI6I/IpaTB KOMITIO3BMITMOHHBIC MaTCpUaAJIbI i
JJId 3aJaHHBIX yCJIOBI/Iﬁ OKCILTyaTalluu

Ipumepuwl 3a0ay 0ns sK3amena:

1. TlomobOpats mocaaxy, AJid Mepeaavyn Bpallaroiero MoMmenta 7', B CoeIMHeHus
¢ paamepamu( cM. pucyHoK). Matepuain neraneit - Crans 50, mepoxoBaTocTb
nmoBepxHocTeit - Raj u Ra,

2. OmpenenuTs ycuiaue, HEOOXOIUMOE TS 3aIPECCOBKU MIAPUKOMOIIHITHUKA.
Marepuan Bana — Crans 40X, MaTtepuan kosien noqmunaukos — Crans X135
(monynb ympyroctu Ep; = 2,1 10° MIla), mepoxoBaTocTh MOCATOUYHOMN
MMOBEPXHOCTH BaJia MO/ BHYTPEHHEE KOJbII0 moamunauka Ra; =1,25 Mxkm u
BHYTPEHHETO KOJIbI1a Moamumanka Ra; =1,25 Mxwm .

3. PaccuuTaTh U CKOHCTPYHPOBATH 3aKJICTIOYHOE COCIMHECHUE BHAXJIECTKY JABYX

moJioc ¢ pazmepamu B ceueHnu b x § = 150 x 6 ; cuna F, gelicTByromiasi Ha




CTpyKTypHBIii
AJIIEMEHT [Tnaaupyemblie pe3yabTaThl O0ydeHUS OueHouHbIE CpECTBA
KOMIIETEHINH

COEMHEHHUE, MPUIOKEHA MO OCH CUMMETpuu JuctoB U paBHa 80 kH.
Marepuan nucroB ctanb Ct 3, 3akienok - crainp Ct 2.

IIpumepnwiii nepeuend pazoenos 0is 6bINOIHEHUs KVPCOBO20 NPOEKmMa
1. BriOop anekTpoaBHUTaTessi, KIHEMAaTHYECKHE PacUEThI,
2. Paccuutath 3y0uaryro nepeauy;

2.1 Be16op MaTepuaioB KoJjiec

2.2 Pacuer 1omycKaeMbIX HAPSHKSHHIA;

2.3 Pacuer reoMeTpHUYECKUX TApaMETPOB 3yOUaThIX KOJIEC;

2.4 Onpenenenue CUII B 3allCTUICHAM;

2.5 TlpoBepka 3yObeB KOJIeC [0 HAMPSKEHUSIM U3TH0a U KOHTAaKTHBIM

HOPMaJIbHBIM HANIPSDKCHUSIM;

3. KoHcTpyKTHBHBIE pa3Mepsl 3y04aToro Kojieca;
4. PacdeT NIMOHOYHBIX COCIMHCHUM;
5. KoncTpynpoBaHue Bajos;
6. YTO4YHEHHBIN pacyeT BaJIOB;
7. KoHcTpynpoBaHHE KpBIIIEK TOAILIUITHUKOB;
BBIOOP OCHOBHBIX KOMITO3ULIMOHHBIX MAaTEPUAJIOB B KAUECTBE YINIOTHUTENIEH;
8. (CMa3sbIBaHUE U YIUIOTHEHMUS;
9. KoHcTpynpoBaHue Kopiryca.
BJIA/IETh 1. HaBbIKaMu pacuera | [lpumepnuiii nepeuensb camocmoamenbHulX NPAKmMu4ecKux paoom
CI)I/I?,I/IKO-MexaHl/IquKI/IX CBOMCTB 1. Pacyer KOMIIO3UTOB C HOBBIIIEHHOM MMPOYHOCTHIO, JKECTKOCTBIO U y/:[apHoﬁ BA3KOCTBIO.

KOMITO3UIIHOHHOT' O MaTepuaia B| 2. Pacyer HanpspKEHHUI OT MaTPHIIbI K HATOJIHUTEIIIO,
3aBHMCHMOCTH OT CBOMCTB KOMIIOHEHTOB; |3. BrIOOp M pacueT apMHUpPYIONIMX BOJOKOH;
2. HaBbIKAMM  BBINIOJIHEHHS CTPYKTYPHOTO | 4 Ompenenenre ae(GOPMAITMOHHBIX CBOWCTB TOJUMEPHBIX KOMIIO3UIIMOHHBIX MaTEpPHAIIOB.

aHaJIM3a, H3MEPEHUN, HCTIbITAHUN Hedopmanus aucnepcHO-HANIOIHEHHBIX KOMIIO3UTOB;
KOMIIO3UIIMOHHBIX MaTEPHAJIOB.

o

OHpe,Z[CJ'ICHI/IC BA3KOCTH pa3pylICHUS U y}.'[apHOﬁ MMPOYHOCTHU MOJIUMCPHBIX KOMIIO3UTOB,

o

Pacuer gedopmariny monnoieHOB HATIOTHEHHBIX JKECTKIMH YaCTUIIAMU;

7. Pacuer BIHMSHUSA HU3KOMOJICKYJISIPHBIX ,Z[06aBOK;




6) [lopsaooxk nposedenuss npOMeXCymouHoU ammecmayuu, NoKa3ameau U Kpumepuu OYyeHUBaHus:

[Ipomexyrounass arrectauus Mo AucuuiimHe «MexaHWKa MaTepuajioB U OCHOBBI
KOHCTPYMPOBAHHUS» 3aKIFOUAETCS B MPOBEACHUH SK3aMEHa BKIIIOUAIOIINNA B ce0sl TEOPETUUECKUE
BOIPOCHI, MO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHSI 00YUYAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE
3aJaHus1, BBIABJIAIOIIUE CTCIICHD C(bOpMI/IpOBaHHOCTI/I YMCHI/IP'I n BHaHeHHﬁ, MMPOBCACHUH 3a4CTa,
BBIMIOJTHEHUH U 3aLIUTHI KypPCOBOTO MPOEKTA.

DK3aMeH MO JaHHOM MUCHUIUIMHE MPOBOJHUTCA B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
OusietaM, KaXIbl M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

Kpurepun omenkn (B COOTBEeTCTBHUM ¢ (POPMHPYEMbIMH KOMIIETEHHUSIMH U
IVIAHUPYEMBIMHU Pe3yJIbTaTAMH 00y4YeHHsI):

HpI/I claye 3K3aMeHa.

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00yYaromMiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
chopmupoBanHoctu komrerenuuii OIIK-1, BcectoponHee, cucteMaTuyeckoe U ri1y0oKoe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO ONEepUpyeT
3HAHHUSIMH, YMCHHUSMH, TPUMEHSCT UX B CUTYAIUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — oO0y4aronuiicss 1eMOHCTPUPYET CPeIHUIl YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHATUTUYECKUX OTEepalusiX, IEPeHoce
3HAHWI U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OICHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XOJI¢ KOHTPOJBHBIX MEPONPHUATHI
JOMYCKAlOTCA OIIMOKH, MPOSBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHUM, YMEHHI, HaBBIKOB,
0OyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHHS TPU ONEPUPOBAHMHM 3HAHUSAMH U
YMEHHSIMH MPU X NIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaa) — 00yJarouuiicss 1IeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPEeTUUYECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHBIE OIIMOKH, HE MOMKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHUTeAbHO» (1 Oayn) — oOyuarommiics He MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET II0Ka3aTh
MHTEIJIEKTyaaIbHbIe HABBIKM PELICHUS MPOCTHIX 3a1a4.

HpOMe)KYTO‘IHaSI arTecTauMs II0 OUCHUINIMHE «MexaHuka MaTCepraJIOB U OCHOBBI
KOHCTPYHUPOBAHHA» BKIIKOYACT B ce0s BBIIIOJIHECHUE KYpPCOBOI'O IMPOCKTA U CAaYy 3a4cTa.

KypcoBoii mpoekT BBHINONHSIETCS TOJ PYKOBOACTBOM IIpemojaBaTelis, B MpoIecce ee
HanucaHus o0yJarouIuiicsi pa3BUBAaeT HABBIKM K Hay4HOI paboTe, 3aKperisisi U OJHOBPEMEHHO
pacupsisi 3HaHHs, MONy4YeHHBbIE TPU HM3y4yeHUU Kypca «MexaHWKa MaTepuajioB U OCHOBBI
KOHCTPYHMPOBaHUs». [Ipy BBIMOJHEHUH KYPCOBOTO IMPOCKTa OOYUYAIONIUICS JOJDKCH IOKa3aTh
CBOE yMeHHEe paboTaTh C HOPMAaTUBHBIM MAaT€PHAIIOM H JIPYTHMH JTUTEPATyPHBIMH UCTOUHUKAMU,
a TaKXKe BO3MOXHOCTh CHUCTEMAaTH3UpPOBAaTh M aHAIU3UPOBaTh (PAKTUUECKUH Marepuan u
CaMOCTOSITENILHO TBOPYECKH €0 OCMBICIIUBAT.

B mpormecce HamucaHHWs KypcOBOTO TPOEKTa OOyUYalOMIMiCsS TOJDKEH pa3o0paThCsl B
TEOPETUYECKHUX BOMPOCaxX U30paHHOM TEMbI, CAMOCTOSATEIHHO MPOAHATU3UPOBATH TPAKTHUECKUN
MaTepua, pa3oopaTth 1 000CHOBATH MPAKTUYECKUE TTPEITTOKCHHS.

IMoka3aTe i U KpUTEPUH OLEHMBAHUS KYPCOBOI'0 MPOEKTA!

— Ha OLEHKY «OTJMYHO» (5 0a/1710B) — KypCOBOW MPOEKT BBINOJIHEH B COOTBETCTBUU C
3aJlaHleM, OOYYalOIIUKCS TIOKAa3bIBA€T BBHICOKHMH YypOBEHb 3HAHWUN HE TOJBKO HA YpPOBHE
BOCIIPOU3BCACHUA U O6’b$ICHeHI/I$I I/IH(l)OpMaI_II/II/I, HO W HHTCIUICKTYAJIbHBIC HABBIKHW PCHICHUA



npobieM W 3a/1ad, HaXOXKIACHUS YHUKAIBbHBIX OTBETOB K MpoOieMaMm, OIEHKH U BBIHECEHUS
KPUTHYECKHUX CYXKICHU;

— Ha OLEHKY «Xxopomo» (4 0ajjia) — KypcoBOl IPOEKT BBIOJIHEH B COOTBETCTBUU C
3aJjaHieM, OOydaroUIMiCs TOKa3bIBAeT 3HAHUS HE TOJIBKO Ha YpPOBHE BOCIPOU3BEICHMS U
o0BsicHeHus MH(OpMAIMKM, HO M HMHTEUICKTyaJbHbIE HABBIKM pELICHUs NpoOieM H 3ajad,
HaXO0’KJICHUsl YHUKAIbHBIX OTBETOB K IIpoOIeMaM;

— Ha OLCHKY «YAOBJIETBOPHTEJBbHO» (3 0ajuia) — KypCcOBOM HPOEKT BBHIIOJHEH B
COOTBETCTBUM C 3aJlaHMEM, OOy4aroIMICs MOKa3bIBAaeT 3HAHUS Ha YPOBHE BOCIPOM3BEACHUS U
00BbsicHeHUs! HH(OpMaIK, MHTEIJIEKTyalbHbIC HABBIKHM PEIICHHS TPOCTHIX 3a7ay;

— Ha OLIEHKY «HeY/AOBJIeTBOPUTEILHO» (2 0asia) — 3a7aHue MIPernoiaBaTelis BHIIOIHEHO
YaCTHUYHO, B MPOLIECCE 3aIIUTHI MPOEKTa 00YUYAIOMIMICS IOIYCKaeT CyIIEeCTBEHHBIE OMINOKH, HE
MOYKET [10Ka3aTh UHTEJUIEKTyaJIbHbIE HABBIKU PEIICHUS IOCTABJICHHOM 3a/1auH.

— Ha OLIEHKY «HeyI0BJeTBOPHUTEeIbHO» (1 0ait) — 3ajaHue npenoaaBaress BbIIOIHEHO
YaCTUYHO, OOY4YaroLUiics HE MOMKET BOCIPOU3BECTH M OOBSCHUTH COJEp)KAHUE, HE MOXKET
MI0KAa3aTh MHTEJUIEKTYyalbHble HABBIKU PEIICHUSI IOCTABJIEHHOM 3a/1a4H.

Iloka3aTe/u U KPUTEPUH OLIEHHBAHUS 3a4eTa:
1.011eHKa «32aUTEHO0» MPE/I0JIaraeT:

e Xopoliee 3HaHHE OCHOBHBIX TEPMHHOB U TIOHATUH Kypca;
Xopoliiee 3HaHNE U BJIaJICHUE METOAAMH U CPEJICTBAMU PELICHUS 3a7a4;
[TocnenoBarenbHOE U3TI0KEHUE MaTepHalia Kypea;
Ymenue GopMyarupoBaTh HEKOTOPbIE 000OIIEHHUS 10 TEME BOIIPOCOB;
JlocTaTouHO MOJIHBIE OTBETHI HA BOMPOCHI IIPU Cjaue IK3aMEHa;
YMmenue HCII0JIb30BATh byHIaMeHTaTbHBIC MTOHSTHS u3 0a30BBIX
€CTECTBEHHOHAYYHBIX U 00IEenpo(eCcCHOHANBHBIX AUCIUILIUH.
2. OlieHKa «He 3a4TeH0» IIPEANoaraer:

e HeynosneTBopuTebHOE 3HAHNE OCHOBHBIX TEPMUHOB U MOHATUH Kypca;
Heymenue pemats 3a1aun;
OTcyTCcTBUE JIOTUKH U T1OCIIEJOBATEIbHOCTH B U3JI0KEHUHU MaTepuana Kypca;
Heymenue popmynupoBaTh OTAETbHBIE BEIBOIBI U 0000IIEHMS 10 TEME BOITPOCOB;
Heymenne  ucnonb3oBath  (pyHAaMeHTadbHble  HOHATHS M3 0a30BBIX
€CTeCTBEHHOHAYYHBIX U 00IenpoecCHOHaIbHBIX JUCIUIUINH.



