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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, o0cykaeHa u ogoopena s peanuzamnuu B 2020 - 2021
yueOHOM rofy Ha 3aceaHuu Kadeapsl MexaHuKu

IIpotokom ot 20 1. Ne
3aB. kadeapoii A.C. CaBuHOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2021 - 2022
yueOHOM rofy Ha 3aceaHuu Kadeapsl MexaHuKu

[Ipotokom o 20 r. Ne
3aB. kadeapoii A.C. CaBuHOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqoopena st peamsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu Kadeapsl MexaHuKu

IIpotokom ot 20 1. Ne
3aB. kadeapoii A.C. CaBuHOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmszanuu B 2023 - 2024
y4eOHOM rojTy Ha 3acefanuu Kadeapsl MexaHuKu

[Iporokon or 20 1. Ne
3aB. kadenpoii A.C. CaBuHOB




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

HensiMu ocBOeHUS AUCHUIUIMHBI «MexaHuKka MaTepruanoB U OCHOBBI KOHCTPYHUPOBAHUS
aBiseTcs (QopMUpOBaHHE Yy OOy4arolerocss 3HAHUM HEOOXOAMMBIX JMJIsi OCYILECTBICHHS
MPOEKTHO-KOHCTPYKTOPCKOM JEATEILHOCTH KaK B paMKax ydeOHOro mpolecca, Tak W IS
NPUMEHEHUS I[pU pEHIeHUH MPaKTUYeCKUX U MPOU3BOJACTBEHHBIX 3a7ad B o0jacTtu
MaTepuaioBECHUS.

BrinmonHenne UTOroBOro KypcoBOro MpoeKTa TpeOyeT KOMIUIEKCHBIX 3HAaHWN OCHOB
TEOPUH MAalIMH ¥ MEXaHU3MOB, TEOPETHYECKOM MEXaHHKH, CONPOTUBIICHUS MAaTepUalioB,
TEXHOJIOTMM MAalIMHOCTPOEHUS, OCHOB METPOJIOTUU M B3aHMMO3aMEHSIEMOCTH Y3JIOB U JeTajeil
MalIH.

OCHOBHBIMU 33/1a4aMH JUCIUILTAHBI SIBIISIOTCS:

l.chopmupoBars y oOydaromierocs KOMIUIEKC TEOPETHYECKUX 3HAHUU 10 OCHOBaM
KOHCTPYHPOBAHUS, MO OCHOBHBIM IIOJIOKEHHUSIM DPACYETOB M IMPOEKTUPOBAHMSI MEXaHHU3MOB,
cOOpOUYHBIX eUHUIL (Y37I0B) U JIeTaliel OOIIEro Ha3HAYEHUSI MEXaHUUECKUX CUCTEM.

2. o0OyuuTh COBPEMEHHBIM METOJlaM, BBIPAOOTAaTh HABBIKM W yMEHHS IO BEICHUIO
WHXXEHEPHBIX PACYETOB M KOHCTPYHPOBAHHUIO, OOECIIEUMBAIONINX PAIlMOHAIBHBIA BBIOOD
MaTepuaioB, GopM, pa3MEPOB U CIIOCOOOB U3TOTOBIICHUS TUIIOBBIX U3/IETHIl MAIIMHOCTPOCHUS

BrinonHeHne HUTOroBOro KypcoBOTO MPOEKTa TpeOyeT KOMILIEKCHBIX 3HAHUN OCHOB
TEOpUU MAIIMH W MEXaHHU3MOB, TEOPETUYECKOW MEXaHWMKH, CONPOTHBIICHUS MaTEpHalioB,
TEXHOJIOTMM MAIIMHOCTPOCHUSI, OCHOB METPOJIOTUH U B3aMMO3aMEHSEMOCTH Y3JIOB U JeTajeu
MaIlIHH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

JucuuiuinHa MexaHuKa MaTepuajoB U OCHOBBI KOHCTPYHPOBAHHUS BXOIUT B 0a30BYIO
4acTh y4eOHOTO I1aHa 00pa30BaTEIbHON MPOTPAMMBI.

Jis  u3ydeHus  JUCLMIUIMHBI  HEOOXOOuUMbl  3HaHUS  (YMEHMs,  BIJIAQJICHUSA),
c(OpMUPOBAHHBIE B PE3YyIbTATE U3YUEHUS TUCIUIUINH/ PAKTUK:

Maremaruka

dusnka

WNudopmarrka 1 HHGOPMAITMOHHBIE TEXHOJIOTUU

HauepraTenbHas reomeTpusi U HH>)XKEHEpHast rpaduka

3HaHus (YMEHMs, BIIaJIEHUs ), IOJyYSHHbIE NMPU M3YyYeHUU JaHHOM IUCIMIIIMHBI OyxyT
HEOOXOUMBI 17151 U3Y4YEHUSI AUCIUILIINH/PAKTUK:

N3HOCOCTOMKHE MaTepHaIbl ¥ U31ETUs

KoHCTpyKIIMOHHBIE U MHCTPYMEHTAJIbHBIE CTAIM B MAIIMHOCTPOCHNUN

TexHosorNs NOIy4YeH!s N31€I1i B MAIIMHOCTPOESHUHU

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThl 00y4YeHH s

B pesynpraTte OCBOEHMS IUCLUUIUIMHBI (MOAYIsI) «MeXaHMKa MaTepUaroB U OCHOBBI
KOHCTPYUPOBaHMsD» 00yUYarOMIMIACS TOJKEH 00J1a1aTh CIIEAYOIIMMUA KOMIIETEHIIUSAMU:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETCHIINHT

[TK-5 rOTOBHOCTBHIO BBITIOJHITH KOMITJICKCHBIE UCCIICIOBAHUSI U UCTIBITAHUS TIPU U3YYCHUH
MaTepUaJIOB U U3JICIIHA, BKIIIOYask CTAHIAPTHBIE M CEPTH(PHUKAIMOHHBIE, TPOIIECCOB HX
MIPOU3BOJICTBA, 00paOOTKH U MOAUUKAIIH




3HaTh

* METO/1bl, HOPMBI U NpaBUja NPOEKTUPOBAHUS
* OCHOBBI U 3Tallbl IPOCKTUPOBAHM I€TAJICH U y3JI0B MAlllUH C
HCII0JIb30BAHUEM TEXHUYECKOU JTUTEPATYPBl, @ TAKKE CPENICTB
aBTOMATHU3MPOBAHHOI'O TPOEKTUPOBAHUS

YMeTs

* [IPABUJILHO OIIPEIEIIATh YCIOBUS pabOThl 1eTallell U y3JI0B MalllUH TpU
JKCIUTyaTaluy,

oopMIATh rpadMUECKyr0 U TEKCTOBYIO KOHCTPYKTOPCKYIO JOKYMEHTALUIO
B IIOJTHOM COOTBeTCTBHH ¢ TpeboBanusmu ECK/I;

* HCIIOJIB30BATh KOMIIBIOTEPHBIE IIPOIPAMMBI JUIsl pacdeTa u
IIPOCKTUPOBAHUA y3JIOB U JIeTale MalllkuH

Bnanets

¢ HaBbIKaMHU pacydc€Ta Ha IMMPOYHOCTH U )KECCTKOCTb I[eTaHefI " y3JI0B MallluH
¢ HaBbIKaMH KOHCTPYUPOBAHUS ,I[eTaJ'IefI H y3JI0B MallIUH 06H.[€FO
Ha3sHa4YCHUA

¢ HaBbIKaMH pa6OTbI CO Cp€aCTBaAaMU aBTOMATU3HUPOBAHHOI'O
IMPOCKTUPOBAHUA

ITK-6 ciocoGHOCTBIO UCII0JIb30BaTh HA MPAKTUKE COBPEMEHHBIE MPE/ICTABICHUS O BIUSHUU
MHUKPO- ¥ HAHO-CTPYKTYpbI Ha CBOMCTBA MaTEPUAIIOB, UX B3aUMOJECHCTBUM C OKPYKAIOIIECH
CpENoH, NOJIAMH, YACTULIAMHU U U3JIy4CHUAMU

3HaTh

(I)I/ISI/ILICCKI/Ie OCHOBBI, BOBMOXHOCTH U CII0COOBI peainu3anmuu
HAHOTEXHOJIOTHI B TCXHHKCEC, OCOOCHHOCTH MMPUMCHCHUA HOBBIX
MAaTCPHAJIOB U TCXHOJIOTHYCCKUX ITPOLUCCCOB B MUKPO- U HAHOTCXHOJIOTHAX
OCHOBHBIC (1)I/I3I/I‘-ICCKI/IC CBOMCTBA HaHOMATCPUAJIOB U HaH006"beKTOB;
COBPCMCHHLIC HAHOTCXHOJIOTI'HH.

YmeTh

KPUTHYECKH OLIEHUBATh IOCTOMHCTBA, HEJAOCTATKU U 00JIACTH BO3MOYKHOI'O
IIPUMEHEHUSI HOBBIX MaTEPUAJIOB U TEXHOJIOTUYECKUX MTPOLIECCOB;
HaXOJUTh IIYTH ONTUMAJIBHOTO PELIEHUS] KOHKPETHBIX 3a7jad MUKPO- U
HAaHOTEXHOJIOTUH; aHAJIM3UPOBATh U ONPEAENATh (PU3HUECKUE U
TEXHUYECKHE XaPaKTEPUCTUKH Pa3IMYHbIX TPUOOPOB M YCTPOUCTB,
OCHOBaHHBIX Ha HAHOTEXHOJIOTHAX; UCIOIb30BaTh COBPEMEHHbIE
MH(GOPMAIMOHHbIE U KOMMYHHMKAIIMOHHbBIE TEXHOJIOTUH JUTS U3Y4EHUS
(U3NYECKUX U XUMHUYECKHX CBOMCTB HAHOMAaTEpHAJIOB; UCIIOJIb30BATh
COBPEMEHHYIO TEPMHUHOJIOTHIO, TO3BOJIIOILYIO CAMOCTOSITEILHO U3y4aTh
COOOTBETCTBYIOIIYIO HAYYHO-TIONYJISIPHYIO JIUTEPATYPY

Bnanerts

HaBbIKaMU OIpe/eNeHUs] PU3NYECKUX U (PU3UKO-MEXaHNYECKUX CBOMCTB
MaTepHaioB; HaBbIKAMU IPUMEHEHMS U3BECTHBIX (PU3MUYECKHX 3aKOHOB MPU
aHaJIM3€ HaHOPa3MEPHBIX SIBJICHUI; HaBbIKAMU MIOJrOTOBKHU pedepaToB 1o
KOHKPETHBIM HAIIPaBIECHUSAM Pa3BUTUS COBPEMEHHBIX HAHOTEXHOJIOTHUMN.

[TK-11 cnocoOHOCTBIO MPUMEHSTh 3HAHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTraHUUECKUX
¥ OpraHMYECKUX MaTepHajoB, IPUHIUIIAX BEIOOPA MaTEpPHAJIOB IS 33JaHHBIX YCIOBHM
HKCIUTyaTallH C Y4eTOM TpeOOBaHUI TEXHOJIOTUYHOCTH, SKOHOMUYHOCTH, HAIEKHOCTU U
JIOJITOBEYHOCTH, SKOJIOTUYECKUX MTOCIEACTBUM UX IPUMEHEHUS IIPU IIPOECKTUPOBAHUU
BBICOKOTEXHOJOTUYHBIX ITPOLIECCOB

3HaTh

* OCHOBHBIE THIIbl U XapaKTEPUCTUKH COBPEMEHHBIX MaTepUaioB U
CIOCOOOB COYETAHUS X KOMIIOHEHTOB;

* OCHOBHBIE BUIbl KOMIIO3UIIMOHHBIX MaT€pHaAIOB KOHCTPYKIIMOHHOTO U
(YHKIIMOHATIBHOTO HA3HAYECHHUS;

* OCHOBBI METOJIOB pacuera U 0COOEHHOCTU KOHCTPYHUPOBAHUS U3JEIUN U3
KOMITO3UIIMOHHBIX MaTEPHUAJIOB




VYmMmern

BBIGI/IpaTB KOMITO3UIIMOHHBIC MaTCpUajibl 1JIA 3aJaHHBIX yCJIOBI/Iﬁ
OKCIUTyaTaliuu

Bnanets

* HaBBIKAMHU pacyeTa GU3NKO-MEXaHUYECKHX CBOHCTB KOMIIO3HIIMOHHOTO
MaTepuasa B 3aBUCUMOCTH OT CBOMCTB KOMIIOHEHTOB;

* HABBIKAMU BBIIIOJIHEHMS CTPYKTYPHOI'O aHAJIN3a, U3MEPEHUM, UCIIBITAHUN
KOMIIO3ULIMOHHBIX MaTEPHUAIIOB.

OIIK-3

TOTOBHOCTHIO IPUMCHSATH (bYHI[aMeHTaJIBHbIe MaTEMAaTUYCCKUC,

€CTCCTBCHHOHAYYHEBIC U O6HI€I/IH)KCHepHBIe 3HaHUA B HpO(l)CCCHOHaHBHOﬁ JACATCIIBHOCTH

3HaTh

* OCHOBHBIE TIOJIOKEHUS, TUTIOTE3bl CONTPOTUBIICHUSI MATEPUAJIOB,
AHAIIMTUYCCKUC U SKCIICPUMCHTAJIbHBIC MCTOIbI OIIPCACIICHUA
TepeMenIeHUH TPU U3ruode; OIEHKH MPOYHOCTH MPH MPOCTHIX U CJI0KHOM
COIIPOTHUBIIEHUH, NTPOJIOJIBHOM U3rH0e;

* MCXaHMYECKHE XapaKTEPUCTUKHU M (PU3HMUECKHE CBOMCTBA
KOHCTPYKIIMOHHBIX U UHBIX MATCPUATIOB,

* OCHOBHBIE TPeOOBaHUS U KPUTEPUU PAOOTOCIIOCOOHOCTH M pacyeTa
JeTajey MaIllyH;

YmMmern

* OIIPEACIIATH JINHEWHBIC IEPEMEILCHHS U YIUIBI IOBOPOTA IONEPEYHBIX
CeueHMi B OanKax U pamax Inpu U3rude, HopMajlbHbIE HANIPSKEHUS B
ClIy4yasiX CJI0’KHOT'O CONPOTUBJICHHUS U MIPH MTPOAOIBHOM U3rube

* IPABWJIBHO ONPEIEIATH OCHOBHBIE TEXHOJIIOIMYECKUE XAPAKTEPUCTUKHU
MEXaHUYECKUX IIepenay;

* IPaBUJIBHO OTIPEAEIATh YCIOBUSI pabOThI JeTajlel U Y3J10B MAlIUH TIPU
JKCILTyaTaluu,

Bnaners

* HaBbIKaMU B IIOCTPOEHUU 3MIOP BHYTPEHHUX YCHINN, IEPEMEIICHUN B
CTaTUYECKHU OTpe/IeIMMBIX OajKax U pamax IpH U3ruode, B OLlEHKE
MIPOYHOCTU KOHCTPYKIIUI B CiTyyae NPOCThIX JeopMaliuii, CII0KHOTO
COIIPOTHBIIEHUS, TPU MPOIOJILHOM U3TrH0E;

* HaBbIKaMU KOHCTPYMPOBAHUS JI€Tajlel U y3JI0B MaIIUH OOIIEro
Ha3HAYCHUS




4. CTpyKTypa, 00bEéM U coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mmast Tpy10eMKOCTh AUCIMILIMHBI COCTABIISACT 7/ 3a4eTHBIX eAUHHI] 252 akaj. 9acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora —

143,3 akan. 4acos:

—ayauTtopHas — 136 akaj. 4acos;
— BHEAyIUTOpHAs — 7,3 aKaJl. 9acoB
— caMocTosITeIbHas paboTa — 73 akaJl. 4acoB;

— IIOAT'0TOBKA K 3K3aM

eHy — 35,7 akaj. yaca

®dopma aTTecTalluu - 9K3aMeH, KypCOBOil TPOEKT, 3a4eT

AynutopHas s
o | womraxtHas pabora E = ®dopma Tekymero
! B
g o] u KOHTPOJIS
Paznen/ tema 3 (B axaz. =acax) = 8 . p Kon
g 3 © | caMOCTOSTENBHOM | yCleBaeMOCTH U
JACIATUTAHBL 5 £ m ., | xommerenK
3 5 2 g paboTbI IPOMEKYTOUHOMN
nmab. | mpaxr.
Tlex. . SaH 5 % aTTecTaluu
1.BBeneHne B MEXaHUKY JIeOPMUPYEMOTO Tena
CamocrosTenbHOE
H3yueHHe y4eOHOU .
qu Ha '3,1;10171 Teoperndeckuit
1.1 TlocraHoBka 3amau Y orpoc, 5 6
COIIPOTHBIICHUS 2 /TUTCPATYypEL. cobeceloBaHuE. TIK-5, [IK-6,
IToaroroBka k TIK-11, OIIK-3
MarepuaIoB CamocrosTenbHas
HaIMCaHHIO
N pabora Nel
CaMOCTOATEIbHON
padoThI
CamocTosiTenbHOe
H3yUYeHHEe y4eOHOU .
qu Ha z:oﬁ Teoperuueckuii
1.2 Ormpenenenue e );T o ompoc, K5 TIK-6
BHYTPEHHHX cHIOBBIX| 3 4 6/21 PaTyPhL. cobeceioBaHuUe. ' '
ITogroroBka k TIK-11, OIIK-3
(axropoB CamocrosTenbHas
HaITUCaHHIO
. pabora Nel
CaMOCTOATETbHON
paboTsI
CamocTosiTenbHOe
H3yuYeHHEe y4eOHOU .
qu Ha z:oﬁ Teoperuueckuii
13 Jleopyarus TUTE )EliT 13§ onpoc, I1K-5, TIK-6
pacTsHKeHUsT W CKaTUs 4 421 PATYPEL cobece0BaHME. ' '
o IToaroroBka k TIK-11, OIIK-3
CTepIKHEH CamocrosTenbHas
HAIUCaHHIO
. pabora Nel
CaMOCTOATETbHON
paboThI
MK-5, IK-6,
IK-11, OIIK-
Hroro mo pazgeny 10 10/41 3 '

2. OCHOBBI pacuc€Ta Ha MPOYHOCTDb U KECTKOCTh




CamocrosTenpHOe
n3ydeHue yueOHoH

N Teoperudeckuii
21 OcCHOBHBIE 1 HayaHoH ormpoc
COOTHOIIEHHS TEOPUH 2 JITCPATYPEL. CO6GCC,I[OB;HPIE. LIK-5, IIK-6,
IToaroroBka x TIK-11, OIIK-3
YIPYTOCTH HANHCARIO CamMocTosTeIbHas
. abora No2
CaMOCTOSITEIbHOM p
paboThI
CaMOCTOSTENbHOE
Hu HHU HOI1 .
SyrerHe y%? © Teoperudeckuit
2.2 I'eomerpuueckue 1 HayaHoH orpoc
XapaKTePUCTUKU TUIOCKHX 5 6/21 JTCPATYPEL. CO6GCC,I[OB;HPIE. LIK-5, IIK-6,
% IToaroroBka k TIK-11, OIIK-3
CedyeHui CamocTosTebHas
HAIIICAHWIO aGota No2
CaMOCTOSITEIILHON p -
paboThI
CaMOoCTOSTENbHOE
H3ydeHHue yueOHO .
SyHeHHe y e? © Teopernueckuii
Y HAyYHOU
2.3 Hebopmanust usruda JIUTEPATYpPbI orpoc, [K-5, TIK-6
) . pMar 4 421 PaTyprL. cobeceloBaHuUE. ! !
CTepIKHEH IToaroroBka x TIK-11, OIIK-3
CamocTosTenpHas
HAIIUCAHWIO
N pabora Ne2
CaMOCTOSITELHOM
paboThI
CaMOCTOSTENbHOE
n3ydeHue yueOHoi .
SyHeHHe y e? ° Teopernueckuii
Y HAyYHOU
2.4 Nlepopmarnus crsura u JUTEpaTyphl orpoc, [K-5, TIK-6
: pMart El 4 4/21 PaTypal. co0eceoBaHue. ! '
KPYYCHHUS CTEPIKHEH IMoaroroBka TIK-11, OIIK-3
CamocTosTenpHas
HAIIMCAHUIO
N pabora Ne2
CaMOCTOSITENLHOM
paboThI
TIK-5, ITIK-6,
IK-11, OIIK-
HToro mo pazaeny 15 14/61 3
3. DHepreTuvecKue METO/Ibl B COMPOTHBICHUH MaTePHAIIOB
CaMocTosTeNbHOS
H3yHenme yqe? HoH TeopeTudeckuit
3.1 OHepreTuyeckue 11 HayHHoH ormpoc
METOABI B CONPOTHUBIICHUH 5 421 JTCPATYPEL. co6eceaoae’mne. [IK-5, [IK-6,
IToaroroBka k TIK-11, OIIK-3
MaTepHasoB. CamocrosTrenpHas
HaITMCaHHIO aGota N3
CaMOCTOSTENbHON p -
paboThI
CaMocCTOSTENbHOS
Hsyaetme yqe? Hou Teoperuueckuit
Y HAy4YHOH ompoc
3.2 JIOKHBIE JIATEPATYPHL. i ITK-5, IIK-6
C N 4 6/21 | 18,3 paryp cobeceloBaHueE. ! !
neopMau CTepKHei ITogroroBka k TIK-11, OIIK-3
CamocrogrenpHas
HaIIACAHUIO
N pabora Ne3
CaMOCTOSTENILHOM
paboThI
TIK-5, TIK-6,
HTroro no paznesy 9 10/44 | 18,3 IIK-11, OIIK-

3




MK-5, IIK-6,

HTroro 3a cemectp 34 34/14A | 18,3 3K3aMeH NK-11, OIIK-
3
4. MalliuHbl ¥ MEXaHU3MBI.
4.1 Knaccudukanus
MEXAHHSMOB, Y3708 - M Brinonnenue Teopetuueckuit
neranel mamuH. OCHOBBI 4 41 CVPCOBOLO pon oc I1K-5, I1IK-6,
pacuera u P poc, I1K-11, OIIK-3
N MpoeKTa cobecenoBanue
KOHCTPYHPOBAHUS JIeTalICH
MaIluH
4.2 OcHOBHBIE N
Brinonnenue Teoperndeckuit
XapaKTePUCTUKU u 5 21U KyPCOBOTO onpoc I1K-5, I1IK-6,
napamMeTpsl  MallHH | ’ I1K-11, OIIK-3
MpoeKTa cobecenoBaHue
MEXaHH3MOB.
TIK-5, TTIK-6,
Hroro mo paszey 6 6/21 ?K-ll’ OIIK-
5. MexaHW4ecKue Tepeiam.
5.1 OcHoOBHBIE N
Brimonnenue Teopernueckuit
XapaKTEepPUCTUKH Hu 2 491 KyYPCOBOTO ompoc I1K-5, I1IK-6,
mapameTpbl  MalluH | ’ TIK-11, OIIK-3
MPOEKTa cobecenoBaHue
MEXaHHU3MOB.
5.2 Mexannyeckue
nepeiavn: 3yOuarsie,
YepBsUHbIC, MJIAHETapHbIE,
BOJIHOBBIC, (DPUKIIHOHHEIE, Brimonuenne Teopermueckuit
pEMEHHbIE LIeTHbIE 12 12/41 KypCOBOTO orpoc [R5, TTK-6,
’ . ’ TIK-11, OIIK-3
nepeaayn BUHT-TalKa; MpOeKTa cobeceioBaHMe
INPOEKTHBIM  pacu€r H
pacueTbl  Tepemad  Ha
MIPOYHOCTb.
TIK-5, ITK-6,
IIK-11, OIIK-
Hrtoro mo pazgeny 14 16/61 3 '
6. Basbl 1 ocH, KOHCTPYKIIMS ¥ pacueThl HA MPOYHOCTh U KECTKOCTh
6.1  Marepuanst s 2 20U B}fngngrl:e Teon;H:(?CKHH [K-5, TIK-6,
M3TOTOBJICHUS BaJIOB yp poc, TIK-11, OIIK-3
MPOEKTa cobeceioBaHme
o e T || e o] s s
P pos, TK-11, OTTK-3
JKECTKOCTh MPOEKTa cobeceioBaHme
TIK-5, ITK-6,
Hroro no pasueiy 4 3/41 ?K'll’ OIIK-
7. CoenviHeHHns AeTaneil MallkH.
7.1 Knaccuduxanms
coeauHeHuil. CoeauHeHUs
AICTANICH:  pesbboBbIe, ¢ Brinonnenue Teopernueckuit
HATATOM, IITIOHOYHEIE, 4 41U « ZOBOFO Opor[ oc [IK-5, TIK-6,
3yOuarble,  IITH(TOBBIE, yp poc. IIK-11, OIIK-3
MpOeKTa cobeceioBaHue

KJIEMMOBBIE, KOHCTPYKIHUS
U pacyeThl COEIUHEHUN Ha
HPOYHOCTb.




7.2 Hepaszsémunie
COEIMHEHHMS. CaapHble,
KJICEBHIC, 3aKJIETIOYHBIE,
MasHbIe COEIMHEHUSL. BhiosHeHe TeopeTaeckuii
JlocTonHCTBA u 4 41U Ifm Hi ;m P ;Hq KHaH ITK-5, TIK-6,
HEJOCTaTKHU. Ob6nactu YPCOBOTo orpoc, IIK-11, OIIK-3
MIPOEKTa cobeceioBaHMe
MPUMEHEHUSI.
Kpurepuu MPOYHOCTH
COEIMHEHUS. Pacuer
JeTaJiel COeIMHEHUNM Ha
7.3 MydTs JUISt
;?;fg?ﬁimm BalIOB. BrinonHeHne Teopermueckuit  |1IK-5, TIK-6,
P P ’ KypCOBOTO ompoc, TIK-11, OIIK-3
PacuerHble MOMEHTEI.
poeKTa cobecenoBanue
Breibop u pacuer ramyxux
Myt
TIK-5, ITIK-6,
IK-11, OIIK-
HToro no pazuesry 8 821 3
8. CraHMHBI, KOPITYCHBIE JICTAJIH, HAPABIISAIOMINE.
8.1 KopnycHbie neranu
MEXaHHM3MOB. Obuye Brinonnenue TeopeTnueckuii
ceenenus. IlpuMenenue u 2 1 547 « oL P . T1K-5, I1IK-6,
TEXHOJIOTHYECKHUE ! ypeosoro orpoc, TIK-11, OIIK-3
MIpOEeKTa cobeceioBaHue
0COOEHHOCTHU ux
HM3TOTOBJIEHMS.
TIK-5, ITIK-6,
Hroro no pasaeiy 2 1 54,7 ;-[K'll’ OINK-
TIK-5, ITIK-6,
TIK-11, OIIK-
Hroro 3a Kypc 34 34/14U | 54,7 3a9ET,KII 3 0
JK3aMeH, IIK-5, K- 6,
HToro mo AMCHMIINHE 68 68/28U| 73 KypcoBoii npoekT, |IIK-11, OIIK -
3a4er 3




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanw3anmuu  MPEIYCMOTPEHHBIX  BHUJOB ydeOHOW pabOThl B  KadyecTBE
00pa3oBaTeNbHbIX TEXHOJOTUH B MPENOJaBaHUU AUCHUIUIMHBI «MexaHuka MaTepuajoB U
OCHOBBI KOHCTPYHUPOBAHUS» HCIOIB3YIOTCS TPAAUIMOHHAS W MOJYJIbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTHH.

Tpaauumonnsie 00pa3oBaTeNbHbIE TEXHOJIOTMH OpPUEHTHPYIOTCS HA OPraHU3aLUI0
00pa3oBaTeNbHOTO  Mpoliecca, MPEANONaralollyl0 MOpPAMYI  TPaHCIALMIO 3HAHUW  OT
IpenojiaBaTes K CTyIEHTY (MIPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-UILTIOCTPATUBHBIX
METOJIOB 00y4eHHs1). YueOHasi AeaTeIbHOCTh CTYJeHTa HOCUT B TaKUX YCJIOBUSX, KaK MPaBUIIO,
PENPOYKTUBHBINA XapaKTep.

®opMbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

Wudopmannonnas JeKUs — [OCIEAOBaTeIbHOE U3JOKEHHE Marepuaia B
JTUCIUIUIMHAPHON JIOTHKE, OCYILECTBISIEMOE IPEUMYIIECTBEHHO BepOAJbHBIMU CpEACTBAMU
(MOHOJIOT TIperoaaBaTes).

[IpakTHueckoe 3aHATHE, MOCBALIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUW U HaBBIKOB I10
IPEJIOKEHHOMY aIrOPUTMY.

NudopmaninoHHO-KOMMYHHKAITHOHHBIE 00pa30oBaTelbHbIE TEXHOJOTMH — OpPTaHU3alus
00pa30BaTeNbHOTO MIPOLIECCa, OCHOBAHHAS HA IPUMEHEHUH CIEIMAIN3UPOBAHHBIX TPOTrPAMMHBIX
Cpell U TEXHUYECKUX CPEACTB PabOTHI ¢ UHPOpPMALIHEH.

@opMbl y4eOHBIX 3aHITHA C HCIOIH30BAHHEM HH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHM:

Jlexums-Bu3yanusanus — W3JI0KEHHE COJAEPKAHUSA COIPOBOXKAACTCS Ipe3eHTALUEN
(memoHCTpaIyeil yueOHbIX MaTepUasoB, MPEICTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMax, B
T.4. WUTIOCTPATUBHBIX, TPahUIECKUX, ayHO- U BUICOMATEPHAIIOB).

[IpakTuueckoe 3ausTue B hopme mpe3eHTaluU — IPECTaBICHUE PE3yIbTaTOB MPOEKTHOM
WJIM UCCIIEIOBATEIHCKOM JIEATETHOCTH C UCIIOJIb30BAHUEM CIIEIIUATN3UPOBAHHBIX TPOTPAMMHBIX
cpen.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEebHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeIcTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecTedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Conporusnenune marepuanos / E. I'. Makapos. - M. : Hosbrit J{uck, 2008. - 1 35eKTpoH.
OIIT. JIMCK (CD-ROM). - 3ard. c THTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=162.pdf&show=dcatalogues/1/10522
63/162.pdf&view=true . - MakpooOBeKT. - TeKCT : MeKTpOHHBIH. - CBEICHNsT JOCTYITHBI TAKXKe
Ha CD-ROM.

2. KynukoBa, E. B. TexHnueckas MexaHuKa M JIeTaId MalluH | yueOHoe nmocodue / E. B.
Kymukosa, M. B. Arnpocerko ; MI'TVY. - Marauroropck : MI'TY, 2017. - 1 371eKTpOH. ONT. AUCK
(CD-ROM). - 3arin. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2934.pdf&show=dcatalogues/1/1134
653/2934.pdf&view=true - MakpooOBeKT. - TeKCT : 3eKTpOHHBIH. - CBEJICHUS TOCTYITHBI TAKXKE
Ha CD-ROM.



https://magtu.informsystema.ru/uploader/fileUpload?name=162.pdf&show=dcatalogues/1/1052263/162.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=162.pdf&show=dcatalogues/1/1052263/162.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2934.pdf&show=dcatalogues/1/1134653/2934.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2934.pdf&show=dcatalogues/1/1134653/2934.pdf&view=true%20

3. Kynukosa, E. B. KunemaTnueckuii aHam3 MEXaHU3MOB U MaIllMH : y4eOHOe mocobue /
E. B. Kynukosa, B. 1. Kagomnukos, M. B. Aunpocenko ; MI'TY. - Marautoropck : MI'TY,
2016. - 1 omekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2539.pdf&show=dcatalogues/1/1130
341/2539.pdf&view=true. - MakpooObeKT. - TekcT : 3neKTpOHHBbII. - CBeIeHHS JOCTYITHBI TAKKE
Ha CD-ROM.

0) lomotHuTeILHAS JTUTEPaTypa:

1. Iestuenko, /1. S1. TIpakTHKYM 110 COMPOTHUBIICHHUIO MaTepHAIIOB : yueOHoe mocobue / J1.
. Oesuenko, H. U. Haymona ; MI'TY, [kad. TMuCM]. - Marauroropck, 2010. - 117 c. : un.,
TalJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=343.pdf&show=dcatalogues/1/10749
07/343.pdf&view=true - MakpooOBeKT. - TEKCT : 3JICKTPOHHBIA.

2. Ipsiuenko, /1. 5. ConporuBnenue Mmatepraios : npaktiukym / J1. . Iesuenko ; MI'TY.
- MarsuToropck, 2014, - 97 c. : WL, Ta0JI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=800.pdf&show=dcatalogues/1/11160
21/800.pdf&view=true - MakpooOBeKT. - TeKCT : 3IEKTPOHHBIH.

B) MeToauyeckue ykasaHus:

1. leranu mammH. KypcoBoe npoektupoBanue : yueoHoe nocooue / A. K. benan, M. B.
Xapuenko, O. A. benan, P. P. [lema ; MI'TVY. - Marautoropck : [MI'TY], 2017. - 95 c. : wun.,
TaoII., CXEMBI, rpad., HOMOTD., 4epr., JCKHU3EL. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3464.pdf&show=dcatalogues/1/1514
270/3464.pdf&view=true - MakpooOBeKT. - TEeKCT : 3JIeKTPOHHBIH. - IMeeTCs IeuaTHbIi aHaJIoT.

2. benesckuid, JI. C. Jletanu ManiMH U OCHOBBI KOHCTPYHPOBaHUs . yueOHoe mocoowue / J1.
C. benesckuii, B. 1. Kagomnukos. - Marauroropek : MI'TY, 2014. - 1 anextpoH. onT. auck (CD-
ROM). - 3ari. c THTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=966.pdf&show=dcatalogues/1/11190
41/966.pdf&view=true - MakpooObeKT. - TekcT : 3neKTpoHHbIH. - CBeIeHHs JOCTYIHBI TAKXKE HA
CD-ROM.

3. benan, A. K. KypcoBoe mpoekTupoBaHHWE IO TCOPHUH MEXAaHHU3MOB M MaIlWH C
npuMeHeHreM kommac-rpaduk : ydebHoe mocodue / A. K. beman, O. A. Benan ; MI'TY. -
Maruutoropck : MI'TY, 2014. - 1 saektpon. ont. auck (CD-ROM). - 3ari. ¢ Tty KkpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1192.pdf&show=dcatalogues/1/1121
290/1192.pdf&view=true. - MakpooOBeKT. - TekcT : aeKTpoHHBII. - CBeIeHHS JOCTYITHBI TAKXKE
Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecneuenne

Haunmenosanue 110 Ne norosopa Cpox IeicTBUS TUTICH3UHI
MS Office 2007 Professional |Ne 135 ot 17.09.2007 0eccpouHo
MS Windows 7 1-1227-18 oT 11.10.2021

Professional(nns xmaccos)  |08.10.2018

ACKOH Kowmmac 3D B.16 J1-261-17 ot 16.03.2017 O6eccpouHo



https://magtu.informsystema.ru/uploader/fileUpload?name=2539.pdf&show=dcatalogues/1/1130341/2539.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2539.pdf&show=dcatalogues/1/1130341/2539.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=343.pdf&show=dcatalogues/1/1074907/343.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=343.pdf&show=dcatalogues/1/1074907/343.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=800.pdf&show=dcatalogues/1/1116021/800.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=800.pdf&show=dcatalogues/1/1116021/800.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3464.pdf&show=dcatalogues/1/1514270/3464.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3464.pdf&show=dcatalogues/1/1514270/3464.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=966.pdf&show=dcatalogues/1/1119041/966.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=966.pdf&show=dcatalogues/1/1119041/966.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1192.pdf&show=dcatalogues/1/1121290/1192.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1192.pdf&show=dcatalogues/1/1121290/1192.pdf&view=true

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBaHue xypca

CchUIKa

Hammonansaas nH(OPMAITMOHHO-
aHaJIUTUYECKAsA cucTeMa — POCCUIMCKUN HHIEKC
Hay4gHoro 1utupoBanus (PUHII)

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

denepanbHOE TOCYIapCTBEHHOE OOKETHOE

yUpeKICHUE «DenepaabHbIi unctutyt|URL: https://www1.fips.ru/
POMBIILIEHHON COOCTBEHHOCTHY

MeskayHapoaHas CIpaBOYHAas cucrema|URL: http://education.polpred.com/
«JTommpen» polpred.com 0Tpacib

ITouckoBass cucrema Axanemus Google{URL: https://scholar.google.ru/

(Google Scholar)

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIMTILITHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecrieueHue

JUCHUITIIIMHBI BKIIFOYACT:

Tun u HazBanue ayautopun OCHAIICHUE ayTUTOPUU
VY4eOHble ayTUTOPUU ISl IPOBEIACHUS 3aHITUN JIEKIUOHHOTO THa MynbTUMeIUHHbIE
CpEIICTBA XPAHEHUS, IEPEIauu U MPEACTABICHUS HHDOpMaIiu

VuebHbIe ayauropun sl IMPOBEACHHUA IPAKTHYCCKUX SaHHTHﬁ,

IpyNnIoBbIX U

WHJVBHIYAJIbHBIX KOHCYJIbTAllMH, TEKYIIETO KOHTPOJIS M NMPOMEXKYTOYHOM arrectauuu Jlocka,

MYyJIBTUMEAUMHBIN TPOEKTOP, IKPaH.

KommbrotepHsiii kinace [lepconanbubie koMnbioTepsl ¢ naketom MS Office, Beixomzom B

WuTepHeT W C JOCTyIOM B JIIEKTPOHHYIO
YHUBEpPCUTETA
JIaGoparopus MEXaHUYECKUX UCTIBITAHHH

UHGOPMAIMOHHO-00PAa30BATENbHYIO  CPEAY

1. MamuHsl YHUBCPCAJIBbHBIC UCIIBITATCIIbHBIC HAa PACTAXKCHUC, C)KATUEC, KPYUCHUC.

2. I3MepuTeIbHBIN HHCTPYMEHT.

3. [IpubopsI 11t M3MEpeHUs TBEPAOCTH 1o MeToaM bpuness u Poksena.

4. MuKpoTBepIOMeEp.

Aynuropuu s CaMOCTOSITENIbHON pabOThI:

KOMITbIOTEPHBIE KJIACCHI;
YUTaAJIbHBIE 3aJ16I OMOIMOTEKHN

[TepconansHbie KoMmbioTepsl ¢ maketom MS Office, Beixomom B HTEpHET U ¢ 10CTYIIOM
B 2JIEKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTENIbHYIO CPEAy YHUBEPCUTETA

Ilomemmenue
000pyI0BaHUS

AL XpaHCHUA U HpO(l)I/IJIaKTI/I‘ICCKOFO O6CJIy>I(I/IBaHI/I}I

yueOHOro

Crennaxxu Uil XpaHEHUS y4yeOHO-METOIUYECKHUX MOCOOUMH M y4eOHO-MEeTOANYECKOH

JOKYMCHTAlIUN


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

Ipuioxkenne 1
Y4eOHO-MeTOoAUYeCKOe o0ecTieyeHHe CAMOCTOAATEILHOMH padoThl 00y4aromuxcst

[To mucruninHe «MexaHWKa MaTepuaIoB U OCHOBBI KOHCTPYUPOBAHUS» MPEAYCMOTPEHO
BBIMIOJTHEHHE KYPCOBOTO IPOEKTa W MPOBEACHHUE CAMOCTOATEIbHBIX paboT oOydarommuxcs,
KOTOPOE IPEAINOoaraeT pelieHrne CaMOCTOsTeNbHBIX 33/1a4 Ha MPAKTHUECKHUX 3aHATHUSX.

[TpakTrueckoe 3aHsATHE O0YUYAIOLIUXCS IPEATNONAraeT pellieHre 3aa4 Ha 3aHATHSX.

Ilpumepnt 3a0anuit 013 8bINOIHEHUA CAMOCHOAMETbHOU PAOOMBbL
3anaua 1

Jist 3a1aHHOM CXeMBI KOHCOJIBHO 3aKPEIUICHHOW OAJIKU IOCTPOUTH S0Py MPOa0IbHOM critbl N
(xH).

? Pé —>—/—>—)—) f,,z P1
—— —> — —
a a a L

3amaya 2

[TocTpouTh AMIOPEI BHYTPEHHHUX CUIIOBBIX (akTopoB (BCD), smropy Q, M aiist 3a1aHHOM ABYX
OTIOPHOM OaNKu

3amaua 3

[TocTpouTh SIIOPEI BHYTPEHHUX CHIIOBHIX (akTopoB (BCD), smopy Q, M. Paccumnrats kpyrioe,
KBaJpaTHOE, MPSIMOYTOJILHOE U JIByTaBPOBOE F€OMETPUUECKOE CEUEHHUE /TSl Harpy>KEHHON Oanku
U BBIOpaTh Hambonee parroHansHoe. [punsats [6]=160 MIla.



a 2a 2a a

[Tpunsats a =1,5m;

P=10 xH;
g=3 xH/m;
M= 10 kH*m

Hpumepnbte membwl 0151 6bINOJIHEHUSA Kypcoe6o20 npoekma

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

[TpoexTrpoBaHue MPUBOJA MEXAHU3MA MTEPEIBUKEHUS MOCTOBOT'O KPaHa;
ITpoexTrpoBaHue MPUBO/A JICHTOUHOIO KOHBEWEpa;

[TpoexTrpoBaHue NpUBOJIA FAJITOBOYHOT0 OapabaHa AJis CHATHS 3ayCEHIIEB 10Cie
LITAMIIOBKY;

[TpoexTrpoBaHue NpuBOJa CKPEOKOBOTO KOHBEHeEpa;

[TpoexTrpoBaHKe MPUBOJA JIFOJEYHOIO AIIEBATOPA;

[TpoexTrpoBaHue MpUBO/Ia IOIBECHOT0 KOHBEHepa,

[TpoexTrpoBaHue MPUBOJIA K JIECOTACKE;

[TpoexTrpoBaHue MPUBOJIA K TPOMBIIIJIEHHOMY POJIbIaHIy;

[TpoexkTupoBaHue MPUBOJIA K ITHEKY-CMECUTEIIIO;

. IlpoekTupoBanue npuBoja MIaCTUHYATOro MUTATENs (POPMOBOUYHOI 3eMIIH;

. IIpoexTnpoBanue npuBoJa LEMHOIO KOHBENEPA;

. IIpoekTupoBanue NprUBoOJa MEXaHW3Ma IIOBOPOTA OAITHU OAllIEeHHOTO KpaHa,

. IIpoexTnpoBanue mpuBOJa MEXaHN3Ma ITOABEMA U OITyCKaHHs IPOTUBOIIOKAPHOTO

3aHaBeca;

[TpoexTrupoBaHue MPUBOJIA KJIETH MPOKATHOIO CTaHa;
[TpoexkTrpoBaHue MPUBOJIa IETHOTO KOHBEWEPa;
[TpoexTrupoBaHue MPUBOJIA IEKTPUUECKON JTe0eKH;
ITpoexTrpoBaHue MpUBO/A IIOJBECHOTO KOHBEWEPa;
ITpoexTrpoBaHue NPUBOJIA MEIIAIKH;

ITpoexTrpoBaHue MPUBOJA K KaYarOIEMYCsl IOJbEMHUKY;
ITpoexTrpoBaHKe MPUBOA KOBIIEBOIO MIEBATOPA;



Ilpumep 3a0anusa na Kypcoeoe npoekmuposanue
CripoekTUpoBaTh MPUBOJ K JICHTOUHOMY KOHBEHepy, N300paKEHHOMY Ha HUXKE
Ipe/ICTaBICHHON cxeme. McxoqHbIe TaHHbIE, [T0 BApHAHTaM, IPECTAaBICHBI B TA0IUIIE.

IpuBoa J1eHTOYHOr0 KOHBeEiiepa

D
F |
-—) %
1 1
| Ill
| )I(. [>|<|
| HES O |

Bapuantei

Hapamerpsl | —o———T—>—T =3 T2 T 5 T6 7189

Tarosas cu-
mananeare 1.2 16 | 1.8
F. kH

[$9 )
J\J
(3]

24 |1 26 | 28| 3 |32

Cxkopoctb
JIEHTbI 08 09 | 1.1 1,1 1.2 1'12| 13| 14 | IS
v, M/C

Jnamerp
OapaGana | 200 | 200 | 225 | 250 | 250 | 250

D, mm

(B
s |
n
~J
N

250 | 250

Yron
HAKNOHA pe-
ménnome- | 30 | 45 | 60 | 30 | 45 | 60 | 90 | 30 | 60 | 60
peaaun
6, rpan

Cpoxk ciryx- |
Obl npuBoaa = S 6 7 4 6 7 5 10 [ 15 | 12
Ly, ner

| femer | | | | | | | [ [ |




Ipuio:xkenne 2

OueHovHbIe CpeaCTBA /JIsl MPOBeAeHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) [Inanupyemoie pesynomamol 06yueHUs U OYeHOYHble CPeOCmaBa OJisl NPOBEOeHUs. NPOMENCYIMOYHOU ammecmayuu:

HpOMe)KyTO‘IHaSI arTecTanud UMCCT LCJIbIO OMMPEACIIUTD CTCIICHD JOCTHIKCHUS 3allJITaHUPOBAHHBIX PE3YJIbTATOB 06yT-I€HI/ISI IO JUCHHUITIIMHE «Mexannka

MaTepHalioB 1 OCHOBBI KOHCTPYHPOBAHUS» U TPOBOAUTCS HA 2 Kypce 00ydeHus B (hopMe SK3aMEHa, 3aueTa U 3aIIUThl KYpCOBOTO IPOEKTA.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaTbl 00y4eHUs

O1neHOYHBIC CPEICTBA

OIIK-3 — TOTOBHOCTBIO IPUMEHSTH (PyHAaMEHTaIbHbIE MAaTEM

ATUYCCKUEC, CCTCCTBCHHOHAYYHBIC U O6H.[CI/IH)KeHepHLIC 3HAaHHA B HpO(i)CCCPIOH&JIBHOfI

JIEATEIbHOCTH
3HaTh . OCHOBHBIE IIOJIOKCHHS, THIIOTE3BI | [lepeuens meopemuyeckux 60npocos K 9K3AMeH).
COIIPOTHUBIICHUS MaTEpUaJIoB, 1. 3agaum nuctMmiIMHb «MexaHuKa MaTepUaloB U OCHOBBI KOHCTPYMPOBAHUS».
AQHAJIUTUYECKUE U OKCIIEPUMEHTAJIbHBIE 2. TlonsTue o HampspKeHUsX, AeopMarusx, nepeMenieHusx. 3akon ['yka.
METOJIbl OIIPENEICHUs MEPEMEILECHUN TTPU 3. CBs3b MEXAY HANPSDKEHUSIMU U BHYTPEHHUMH CUJIOBBIMU (haKTOPaMHU.
n3rube; OlEeHKH MPOYHOCTH MPU MPOCTHIX 4. BHyTpeHHUE CUIOBBIE (PAKTOPHI U METOJ UX OIPENIEIECHHUS.
U CJIOXHOM CONPOTHBIIEHHH, ITPOJOJIBLHOM 5. uarpamma pacTsbkeHus. MexaHnnueckue XapaKTepUCTUKHU
u3ruoe; MarepuaioB. /JonmyckaeMble HaPSHKEHUS.
. MEXaHUUYECKUE XapaKTEPUCTUKH U 6. Pacuersl Ha TNPOYHOCTH M IKECTKOCTh IPU OCEBOM pPACTSIKEHUH -
¢u3nyecKkre CBONCTBA KOHCTPYKIMOHHBIX ckatuu. Buyrpennue cuisl. Jlomyckaemble Haps>KEHUSI.
U UHBIX MaTepUaJIOB; 7. TloreHumanpHas SHEPrHs JeGOpMaLUU IPH OCEBOM PACTSKEHUM - COKATHH.
. OCHOBHbIE TPEOOBaHUSA U KPUTEPHUH 8. T'maBHBIE TUIOMAIKY U TTIABHBIE HATIPSKEHHSL.
paboTOCIOCOOHOCTH M pacyeTa jaeranen 9. Buabsl HanpsyKeHHOTo cocTosiHusA. Teopuu (TMHOTE3bI) MPOYHOCTH U UX
MaIllMH; IIPUMEHEHNE.
10. Hanpsoxenust 1 feopManiuy npH MI0CKOM HaIPsDKEHHOM COCTOSTHHUH.
11. 3akon 'yka.
12. ®opmyna 11 KacaTeNbHBIX HAMPSDKEHUH TPU KPYUESHUH.
13. HanpspxeHust v neopManny mpu KpydeHHH.
14. YcnoBus TNPOYHOCTH MU JKECTKOCTHM Tpu  KpydeHuu. [loctpoeHue smrop
KpYTSAILEro MOMEHTA.
15. TIlpocreiiiye BUIbI CUCTEM PACTSHKEHUS - CXKATHUS.
16. l'eomeTpryeckre XapaKTePUCTUKM TUIOCKMX CEYeHWH. [JaBHBIE OCH W




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

17.
18.

19.

20.

21.
22.
23.

24,
25.
26.
217.
28.

29.
30.
31.

32.

33.

IJIaBHBIE MOMEHTBI MHEPLIUH.
W3MeHeHre MOMEHTOB MHEPLIMU IIPU [TIOBOPOTE U NapajlieIbHOM IIEPEHOCE OCeH.
I'eomeTpuueckue XapakTepUCTHKHU NPOCTEHINX ceueHuil. Bbruncienue riaBHbIX
LEHTPAJIbHBIX MOMEHTOB MHEPLIUHU CIOKHBIX (pUTYD.

OmnpeneneHue BHYTPEHHHUX CHJIOBBIX (DAKTOPOB NpU MPSIMOM IONEPEYHOM
usruoe.

OcHOBHbIE TpaBUJa MOCTPOEHHUSI U KOHTPOJS MOCTPOCHMS 3MIOP BHYTPEHHUX
CHJIOBBIX (DAaKTOPOB IIPH MPSIMOM TTOTIEPEIHOM H3THOE.

HopmaneHble HanpspkeHus npu u3rude. BeiBoa hopmMyisl.

Huddepennnanbabie 3aBUCUMOCTH TIPH U3ruode. BeiBoa hopmy.

VYciioBre NpOYHOCTH IPU U3TUOE 110 HOPMAJIbHBIM HaNpPSKEHUSM.
PannonanbeHble ceuenust 0anok rnpu usruoe.

KacaTenbHble HalIpsDKEHUS TIPH [TOTIEPEYHOM U3rHoe.

HopMmanbHble u KacaTellbHbIE HANPSKEHUSI IPU U3THU0e.

HopmaneHble HanpspkeHus npu u3ruoe. IlonHas npoBepka NpoYyHOCTH JIByTaBpa.
YcnoBust MPOYHOCTH NpU U3rHbe.

[lepememienuss npu usrube. JuddepennuanbHoe ypaBHEHHE HM30THYTOH OCH
OanKu.

Ormpenenenue nepeMenieHui mpu u3ruoe. Y coBue jKeCTKOCTH.

Omnpenenenue nepeMenieHU Ipyu N3rude MeToJ0OM HauallbHbIX TapaMeTPOB.
Metoasl onpenenenus nepemenieHui npu usrude. Murerpan Mopa. IlpaBuna
UCIOJb30BaHUS HHTerpajga Mopa Uit ompeneneHus nepemerneHuil. Ilpumep
pacuera.

Mertoab! onpenenenus nepemeriennit npu urude. Crnoco6 Bepemaruna. BeiBoj
¢dbopmynbl. [IpaBuia ncnosb3oBaHusl IPH onpeneneHun nepemenieHuil. [Ipumep
pacuera.

Kocoit n3ru6. YcioBust npoOYHOCTH U KECTKOCTH.

34.13ru6 ¢ xpydennem. OnpejieneHne HANPsHKEHUH U yCIOBHE TIPOYHOCTH.

YMmern

. OIPEIEIATh JIMHECHBIE
IIEpEMELICHUS U YIJIbI IOBOPOTA
MOTIEPEYHbIX CEYCHHH B Oakax U pamax
pu n3ru0e, HopMaJIbHbIE HANPSHKEHUS B

IIpumepHoe npakmuueckoe 3a0anue 0 IK3AMEHA:




CTpyKTypHBIii

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIE CpeCTBA
KOMIICTCHIINHN
ClIydasx CJIOXKHOI'O COIIPOTUBJICHUA U IIPpU 3apaual
npoaO0JIbHOM n3ruoe [Ons 33A3HHON CXEMbl KOHCONbHO 3aKPEenneHHon SanKu nocTpomTs NPy
. NPaBUIIBHO OMPENENATh OCHOBHBIE | MPOACTEHOA cunel N (kH).
TEXHOJIOTUYECKUE XapaKTEPUCTUKU : Py
MEXaHUYECKHUX Tepe/iay; e = —
. NPaBUIILHO OMPEACISTh YCIOBHS N A
A u {
pa6OTBI ACTAJICU U Y3JIOB MAIllMH IIpU - - -—
SKCILTyaTallun
yataiiiy, 3apaua 2
MOCTPOUTL 3MPsI BHYTPEHHUX cunoBsix dakTopoe (BC®), snwpy Q, M ans
334aHHOM ABYX onopHoi Bankmu
P M
[ Tt
Ay <
| @ a a a
I
3apaua 3
MoOCTPOUTL 3MNDPsl BHYTPEHHMX cunoBsix dakTopoe (BC®), anwpy Q, M.
PaccumMTaTh KpPYrnoe, K2agpaTHOe, NPAMOYIoNLHOE U ABYTABPOBOES rE0MeTPUUECKoe
CeueHue AN\ HarpyxeHHoW Danku 1 BuibpaTs Haubonee payvoHansHoe, MNPUHATL
[c]=160 MMa.
-
] [L
£ 1l M
AN
) 7
K
a | 2a 2a
1 ' 1
IIpHHATE a =NoCiIeIHAT UH(PPA HOMEPA 3aTETHOH KHHMAKH:
P=5 xH:
q=2 KkH/;
M= 10 kH*m
Bianers . HaBBIKAMH B IIOCTPOECHUU DIIIOP

IIpumepnviii nepeuenv mem Kypcogbix NpoeKmos:




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

BHYTPEHHUX YCHJIH, IEpEeMEIICHUN B
CTaTUYECKHU OIPEICIMMBIX Oankax u
pamax npu u3rude, B OlEeHKE TPOYHOCTH
KOHCTPYKLUH B CIIy4ae IIPOCTHIX
nedopMaruii, CI05KHOTO CONPOTUBIICHHUS,
IIPU NIPOJIOJIBHOM U3THOE;

. HaBbIKAaMU KOHCTPYHPOBAHUS
JeTae 1 y3J10B MalliuH OOIIEro
Ha3HAYECHUS,

. HaBbIKaMU IPUMEHEHUs PU3HUKO-
MaTeMaTUUYECKOro anmnapara sl peleHUs
MIPUKJIAIHBIX 3a7a4.

wrh e

= A

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

0.
1.
12.
13.

[IpoexTrpoBaHKe NPUBOJIa MEXaHU3MA NIEPEABHKEHIS] MOCTOBOI'O KPaHa;
[IpoekTupoBaHue PUBOJIA JICHTOUHOTO KOHBEHEpa;

IIpoexTrpoBaHKe NpUBOIA FAITOBOYHOIO OapabaHa /Ui CHATHS 3ayCEHLEB
I10CJI€ IITaMIIOBKU;

[IpoexTrpoBaHue NpUBOIa CKPEOKOBOIO KOHBEHEPA;

[IpoekTupoBaHue NPUBO/IA JIFOJIEYHOTO 3J1€BATOPA;

[IpoexTrpoBaHue NpUBOIA TOABECHOTO KOHBEHepa;

[IpoekTupoBaHue NpUBOIA K JIECOTACKE;

[IpoexTrpoBaHue NPUBOJIA K MPOMBIIIIIEHHOMY POJIbIaHTY;
[IpoekTupoBaHue MpUBOJIA K HTHEKY-CMECUTEITIO;

[IpoexTrpoBaHKe NPUBOJIA MJIACTUHYATOrO NUTATEs (POPMOBOYHOM 3eMIIN;
[IpoekTupoBaHue pUBOJIa EMHOIO KOHBENEPA;

IIpoexTrpoBaHue NpUBOIA MEXaHU3Ma [TOBOPOTA OalllHU OAIIEHHOTO KpaHa;
[IpoekTupoBaHue NpUBOIa MEXaHU3Ma MOJbEMA U OIYCKAHUS
IIPOTHBOIIOKAPHOTO 3aHABECa;

[IpoexkTupoBaHue NpUBOIA KIETH IPOKATHOIO CTAHA;

[IpoexkTupoBaHue nNpuBoia EMHOTO0 KOHBENEPA;

[IpoexTrpoBaHKEe NPUBOJIA IIEKTPUIECKOI 1eOeaKy;

[IpoekTupoBaHue MpuBo/ia MOJIBECHOTO KOHBEMepa;

IIpoexkTupoBaHue NpUBOIA MEIIAIKH;

[IpoekTupoBaHue nNpuBoia K KayarouieMycsi 0IbEMHUKY;
[IpoekTupoBaHue NpUBOIa KOBLIEBOTO JIEBATOPA;

Ipumep 3a0anus no meme Kypcogo2o npoekma:




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

P

—

[lapameTpsi

Tarosas cu- |
nananenre | 1.2 | 1.6 | 1.8 2 22 | 24|26 |28 3 32
F. kH

IpuBOoA JIEHTOMHOrO KOHBeiiepa

)
]
1
X
|
]

L
T

X

i

Bapnautst
0 1 2 3 4 5 6 7 8 9

Ckopocts
JICHTBI

v, M/c

08 | 09 1 LL{LL 1212 ]13]14]15

Jlnamerp
GapaGana | 200 | 200 | 225 | 250 | 250 | 250 | 275 | 75 | 250 | 250
D, mm

Yron
HAKJIOHA pe-
ménnoiime- | 30 | 45 | 60 | 30 | 45 | 60 | 90 | 30 | 60 | 60

pesaun
6, rpan

Cpoxk cimyx-
Obl npuBoga | 5 6 7 4 6
L., net

-
w
S
o
=)

1.

2.

prvzepﬂbze 60NpoOCyHL K 3aume Kypcoeoco npoekma.

Kakue ¢axkTopbl yuuThIBalOTCS Ipu pacyere ko3 duimenTa 3amnaca mnpouHOCTH?
Kakume Matupuanel DOpUMEHSIOT Ui CBapKd KOHCTPYKTHBOB  OOIIETo
Ha3HAYEHUs, HalpuMep MOJCTaBOK, KOXKYXOB U T.1.7?

Kakne marepuansl NIpUMEHSIOTCA U1 CO3JaHUsI HArPY)KEHHBIX CBapHBIX Y3JIOB,
JUISL KOTOPBIX TPOU3BOJUTCS pacueT IPOYHOCTH?

Kakoii moB npouHee npu cBapKe 0JIMHAKOBBIX 10 TOJIIIMHE JUCTOB (mopsiika 2.6




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

© oo

10.

— 6) MM — CTBIKOBOM MJIM KaT€THBIN MIPH COCTUHEHUHU JIUCTOB B HAXJIECTKY?
Jis 9ero cymiecTByeT oOMa3Ka Ha JJIEKTpoIax?

Kakwue raspl npuMeHsitoTcst mpu cBapke?

Kakyro pe3p0y myudriie MpUMEHHUTb JJIsl HETIOABM)KHOTO COSAMHCHHMSI ISTaIIN?
Pe3p0a 11 X0IOBBIX MEXAHU3MOB?

Ecnmu  paccuuThiBaeTcss  BHHTOBOM  MEXaHU3M, TO
paboToCTOCOOHOCTH SABISETCS OCHOBHBIM?

[louemy HeOOXOAMMO MPHUMEHATh 3aKaJCHHbIE JETald JUIS Pe3bOOBOTO
COCMHEHUS, €CIM HY)XHO CO3/JaTh HAJEKHOE M HeOombInoe 1o rabapuram
YCTPONCTBO?

KAKOM  KpUTepui

ITK-5 — rOTOBHOCTBIO BBINOJIHATH KOMIIIEKCHEIE HCCIICAO0BaHNA U UCTIBITAHUA TPHU U3YUCHUHU MATCPUAJIOB U H3,Z[eJ'IPII>i, BKJIIO4as CTaHAAPTHBIC KU

cepTu(UKAIMOHHBIC, TPOIIECCOB WX IMMPOU3BOJICTBA, OOPAOOTKU ¥ MOAM(PUKAIIUU

3HATh 1. METOABI, HOPMBI U
IIPOEKTUPOBAHUS 1.
2. OCHOBBI U 3Tallbl MPOEKTUPOBAHMS 2.
naetaied M y3JII0OB  MAallMH =~ C 3.
HCII0JIb30BAHUEM TEXHUYECKON
JIUTEepaTypel, a  TaKkKe  CpEICTB

npaBuna | [lepeuenv meopemuueckux 60NPOCoO8 K IK3IAMeEHY:
OcHOBHBIE IOHATHUSA IPU IPOEKTUPOBAHNY;
TpeOOBaHUS NPEIbSBISIEMbIE K MEXaHU3MAM;
Kunemarnueckuil pacder mpuBoJa:

- BBIOOp THIIa NIepeaun

-BBIOOD AJIEKTPOJBUTATEIS;

ABTOMATU3HUPOBAHHOI'O IMTPOCKTUPOBAHUA

©No A

10.

11.

-epeAaTouHOe OTHOILIEHUE TIepeaayn;
Kosdduunents! Harpy3ku

Kpurepuu padborocrnocoOHOCTH;

Jlomyckaemble HANIPSIKEHUS,

CuJiel B 3alCIJICHUN,

Hcnonb30BaHue CpeCTB aBTOMATUYECKOTO MMPOSKTHPOBAHUS B
KOHCTPYHPOBaHUU JI€Tajell MalluH;

Omnpenenenue Tanos Mpouecca aBTOMaTU3UPOBAHHOTO

MIPOEKTUPOBAHMSI, COMPOBOKIAEMBIX PEIICHUEM TeX WUJIM MHBIX 3a]1a4
ONTUMMU3AIINH;

[TocTpoeHnre MaTeMaTUUeCKUX MOJIEJICH ONITUMHU3AINHN U pa3padoTKa
MAaIIMHHBIX aJTOPUTMOB;

Coznanue uim 3auMCTBOBaHME MPOTrPAMMHOI0 00eCIieUeHus pelleHus 3a1au
ONTUMHU3AIINH,




CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeacTBa
KOMIIETEHIIUU
12. Pa3paboTka cucTemsl 11anoroBoro (POpMUpOBaHUS U IPOCMOTPA BAPUAHTOB
00BEKTa MPOSKTHUPOBAHUS C OTPEACTICHUEM 3HAUEHUH TE€X UM WHBIX
nokaszaTesel kayecTBa, a Takxke (POpMUPOBaHHS MAaTEMAaTUUYECKUX MOJAEIEH 1
YIPaBJIEHUS MPOLIECCOM PELIEHMSI COOTBETCTBYIOLINX 33/1a4.
13 AJropuT™MbI TPOCKTUPOBAHUS,
13. IToacucremsr CAIIP;
14, Tlpunnumns! noctpoenust CAIIP
yYMETh 1. npaBunbHO  OmpenensaTb  yCJIOBHS IIpumep npaxmuueckux 60npocos Oisi IK3IAMEHA.
paloThl AeTanel U y3JI0B MAlIMH MpU
JKCIUTyaTaluy, 1. Beinonnute ueptex. bontoBoe coenuHeHue.
. 0hopMIIATH rpauUYEcKyI0 U TEKCTOBYIO 2. Brmonsure ueprex. BuntoBOE coenuHeHue.
KOHCTPYKTOPCKYIO JIOKYMEHTAllUI0 B 3. Brmonaure ueprex. Llnuiednoe coenuHeHne.
IIOJTHOM COOTBETCTBUU C TPEOOBAHUSIMU 4. Bsmnonnure yeptex LLIkuB KIMHOpEMEHHOM Nepeaayu.
ECK/J; 5. Brimonnure yeprexx Brynounas uens.
. HCTI0JIb30BaTh KOMITbIOTE€PHBIE 6. Brmonnaure ueprex PonmkoBas Lemns.
IIPOTrpaMMBbI JUTS pacuera 51 7. Breimonnure yeprex 3y0daras LeElb.
IIPOEKTUPOBAHMS y3JI0B U  JeTalel 8. Brmonnure ueprex. Mydra draaHueas.
MaIuH 9. BemonauTe yeprex. Mydra BTyIOYHO-TIATBIIEBASI.
10. Bemmonnute yeptexx. Mydra nensasi.
11. Bemnonnute ueptex. CTyneHyaThlil Ba.
BJIAJIETh . HaBBIKAMH pacueTa Ha MPOYHOCTb M IIpumepnwiii nepeuenv pazoenos 0 GbINOIHEHUs KYPCOBO20 NPOEKmMa

. HaBBIKaMH pa6OTBI (¢]0)

KECTKOCTb JETAJIEH U y3JI0B MAIINH

. HABBIKAMHU KOHCTPYUPOBAHUA JeTaneit

" y3JIOB MalllMH O6HI€FO HAa3HAYCHUA
CpecTBaMu
ABTOMAaTU3UPOBAHHOI'O
MPOCKTHUPOBAHUS

w

Br16op anekTpoaBuraTens, KHHEMaTHIECKAE PACUETHI;

Paccunrate 3yOuatyro nepeaauy;

2.1 Be1bop maTepHuanioB Koiec

2.2 Pacuet 10omycKaeMbIX HAMPSKEHHIH;,

2.3 PacueT reoMeTpuIecKUX MapaMeTpoB 3y09aThIX Kojec,

2.4 Onpenenenue CUIl B 3allCTUICHUH;

2.5 TIpoBepka 3yObeB KOJIEC 110 HAMPSHKESHUSAM H3rH0a M KOHTaKTHBIM
HOPMAaJIbHBIM HANPSIKEHUSIM;

KoHCTpyKTHBHEIE pa3Mephl 3y0UaToro Kojeca;

Pacuer NIMOHOYHBIX COETUHCHUIA;




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

© N O

KoHncTpynpoBanue Bajos;

Y TO4YHEHHBIN pacyeT BAJIOB;
KoHcTpynpoBanue KpbllIeK IOJIIUITHAKOB;
CMma3blBaHUE U YIUIOTHEHUS;
KoHcTpynposanue xopiryca.

[TK-6 — ciocoOHOCTHIO UCTIOIB30BATh HA MMPAKTUKE COBPEMEHHBIE MTPE/ICTABICHHS O BIMSHUM MUKPO- U HAHOCTPYKTYPHI Ha CBOWCTBA MaTepUasoB, UX
B3aMMO/JICHCTBUH C OKPYKAIOUIEH CPENOi, MOJISIMU, YACTULIAMU U U3JIYYEHUSIMU

3HaThb

1. ¢usnveckue OCHOBBI, BO3MOXHOCTH U

CIOCOOBI peayi3aliii HAHOTEXHOJIOTHI B
TEXHUKE;

2. 0COOEHHOCTH MMPUMCHCHUA HOBBIX

MaTepHaJloB u TEXHOJIOTUIECKUX
IPOLIECCOB B MHKPO- u
HAHOTEXHOJIOTHUSIX;

3. OCHOBHBIE ¢duznueckue CBOICTBa

HaHOMAaTCpHaJoB u HaHOO6”I)eKTOB;
COBPCMCHHBIC HAHOTCXHOJIOTHUH.

Hepeqeﬁb meopemu4ecCKux 60npocoe6 K 9K3ameHy .

1.
2.

o 0k w

10.

11.

12.

Hcropruueckuii 0030p BO3HUKHOBEHUSI COBPEMEHHBIX HAHOTEXHOJIOTUH.
Pasnuynble oTpaciu, rae yKe UCIONIb3YI0TCS WU MIAHUPYETCS UCIIO0Ib30BaHHUE
HaHOTEXHOJIOTHH.

KBaHTOBBIN XapakTep SIBJICHUI B HAHOMUDE.

[Tonydyenne HaHOCTPYKTYp. [loaxon «cBepxXy-BHU3» — IUTOrpadusi, STUTAKCHUS.
[TonydyeHnne HaHOCTPYKTYD.

[Toaxon «cHU3Y-BBEpX» - XMMUYECKUN CHHTE3, caMOCOOpKa,— HaHO(paOpHUKalus.
OCHOBHBIE IPUHIUITBI MUKPOCKOITMYECKUX METOJIOB UCCIIEI0BaHMS
HEHOCTPYKTYp:— MpOCBEUMBaroIas ekTpoHHas Mukpockonus (TEM); aromuas
cuioBast (AFM); noHHOMOIEBast MUKPOCKOITHUS, CKAHUPYIOIIasi MUKPOCKOMHS
(STM, SEM).

OCHOBHBIE IPUHIUIIBI CIIEKTPOCKONUYECKUX METOJIOB UCCIIEIOBAHUS
HAHOCTPYKTYpP:— UH(PpaKpacHas 1 paMaHOBCKasi CIEKTPOCKOMHS,
(OTOIMHUCCHOHHAS U PEHTTEHOBCKAsI CIIEKTPOCKOIHS, MATHUTHBIN pEe30HAHC.
HaHocTpyKTypHpOBaHHBIE MHOTOCIIOMHBIE MaTepHalIbl U
HaHOCTPYKTYPHUPOBAHHBIE KPHCTAILIIHI.

deppoMarHeTu3M B HAHOCTPYKTYpax.

BrwsiHre HAaHOCTPYKTYpHUPOBaHUS 00bEMHOT0O— MaTepraja Ha ero MarHUTHBIE
CBOMCTBA.

OtkpeiTre QymiepeHa u crpykrypa pymrepera C60. C60, rerupoBaHHBIH
IeJI0YHBIMU— MeTayutaMu. CBepxnpoBoauMocTs B C60. dyriepens! ¢ ynciom
aTOMOB, OOJIBIITUM HMJIA MEHBITUM 60.

VYrnepoausie HaHOTPYOKH. MeTopl nonyuenus. Ctpykrypa. Mexanuueckue




CTpyKTypHBIii

HIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OrneHouHbIE CPECTBA
KOMIIETEHINH
CBOMCTBA.
13. Dnektpudeckue cBoicTBa. [I[puMeHeHe yraepoaHbIXx HAHOTPYOOK. I'padeH.
D¢ dekTsl, 00yCIOBICHHBIE pPa3MepaMHu U Pa3MEPHOCTHI0 HAHOOOBEKTOB.
14. KBaHTOBBIE SIMBI, KBAHTOBBIE ITPOBOJIOKH U KBAHTOBHIE TOUKH.
15. IlpunoskeHus: KBAaHTOBBIX pa3MepHBIX A (HEKTOB: HH(PpaKpaCHBIE AETEKTOPHI,
Ja3epbl HAa— KBAHTOBBIX TOYKAX, CBEPXITPOBOIUMOCTb.
YMETb 1. KPUTHYECKH OILICHUBATh
JOCTOWHCTBA, HEIOCTAaTKH M OOJIACTH Ipumep 3a0auu ons sxK3amena
BO3MOKHOTO MIPUMEHEHUS HOBBIX
MaTepHaJIOB u TexHojorudeckux [ 1. JIyis KIIeMMOBOTO KpeIJICHHS phlyara Ha Baixy (CM. puUCyHOK) muamerpom D =60
MIPOLIECCOB; HAXOHTh yTH MM.  OmpenenuTb  AMaMeTp  BHYTpeHHEH  pe3bObl  ABYX  OOMNTOB,
ONTUMAIILHOTO PEHICHUS KOHKPETHBIX CTSTUBAIOIINX KIEMMOBOE COETMHEHHE, pUHUMAsT cury Q= 2000 H,
3aJla4 MUKPO- U HAHOTEXHOJIOTUH; pazmep R=300 mm, paszmep a=50 mMm. KoaddumumeHnt TpeHus Mexay BalioM H
2. aHATM3UPOBaTh U ONPEACTATH peraarom f=0,12. VBenuueHue ycwius 3aTaruBaHus Ha aeopManuio pblyara
¢busnueckue u TEXHUYECKUE npunATh K,=1,5 oT TpeOyemMoro ycunaus 3aTArMBaHus, JOMOJIHUTENbHYIO Harpy3Ky
XapaKTePUCTUKHU PA3IUYHBIX TPUOOPOB U Ha OONTHl OT 3aBUHYMBAHUS Taek NpuHATh Ki=1,3 u koadp¢uuueHT 3amaca 1o
YCTPOMCTB, OCHOBAHHBIX Ha TpeHuto npuHATh K;=1,5. Jlomyckaemoe HampspkeHue B Tele OOJTOB  OT
HaHOTCXHOJIOTHAIX, pactsokenns [T1= 160 MITa.
3. UCIIOJIb30BaTh COBpPEMEHHBIE
nH(pOpMaLIOHHbIE nu P L Q R :
KOMMYHHUKAI[MOHHBIE TEXHOJOTMM  JUIS o 1
M3ydeHUs] (PU3MYECKUX W XUMHYECKUX
CBOWCTB HAaHOMATEPHAJIOB; UCIOJIb30BATh
COBPEMEHHYIO TEPMUHOJIOTHIO,
MO3BOJISIOIIYIO CAMOCTOSTEIBHO U3y4aTh
COOOTBETCTBYIOIILYIO Hay4YHO-
MOTYJISIPHYIO TIUTEPATypy
p
BJIAJICTh 1. HaBBIKAMHU OTIpeIeIIeHUS




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

¢busnyeckux U (PU3MKO-MEXaHMUECKUX
CBOMCTB MaTepHaJIOB;

2. HABBIKAMU MTPUMEHEHHS M3BECTHBIX
(u3MUeCKUX 3aKOHOB TIpU  aHaJIH3e
HAHOPa3MEPHBIX SBIICHHIA;

3. HaBBIKAMHU TIOJITOTOBKU pedepaTon
o KOHKPETHBIM HaIpaBJICHUSM
pa3BHUTHS COBPEMEHHBIX
HAHOTEXHOJIOTHIA.

IIpumep 6onpocos 05 3auumul Kypcogo2o npoekma:

1. Kakue 00pa3ibl IPUMEHSIOTCS Ul UCTIBITAHNS MaT€pPUAJIOB Ha pacTsKeHue?

2. OObscHUTE MPUHIUN PaOOTHI HCIIBITATEILHONW MAITHBI.

3. Kakoii Bua umeer auarpamma pacTsKeHUs AJ1s INIACTUYHOTO MaTepuana, s
XpyHKOro marepuaina’?

4. UYem oOBsICHAETCS HAJIMUYUE YYaCTKa YIPOUHEHHs Ha AUarpaMMme pacTsHKeHus?

5. Kak rpaduyeckn onpenenuts MOIyIb MPOAOIBHON ynpyrocta E?

6. Uro Takoe mpenen NpONOPLUOHATIBHOCTH, MpeJiesl YIPYTrOCTH, Mpeesl MPOYHOCTH
(BpeMEHHOE COMPOTHUBIICHUE PA3PHIBY)?

7. Jlo Kakol TOUKM AMarpaMMbl pacTsDKEHUs oOpasel 1eopMupyeTcs paBHOMEPHO?
8. Kakue Mmexannveckne XapakKTepHCTUKHU OINPEIEIISIOT IPOYHOCTHBIE CBOMCTBA
Marepuaia?

9. Kakue MexaHn4eckne XapaKTepUCTUKU ONPEENIAIOT TUIACTHYECKUE CBOMCTBA
Marepuaia?

10. Kak onpenenuts pacdeTHYIO JJIMHY 00pa3iia nocje UCIbITaHus?

11. Knaccudukanus MexaHMYeCKUX mepeay.

12. Ha3naueHue u KWHEMATHKa Iepeiay.

13. 3yOuarsle nepenauu.

14. XapakTtepucTuka U Kjaaccuukaus 3youaTsIX rnepeaau.

15. Marepuassl 1715 3y0uaThIX KoJjec.

16. IloHsATHE O KOHTAKTHBIX HAMPSKEHUSX.

17. Bunpl noBpexaeHui 1 KpuTepuu paboTOCIIOCOOHOCTH Mepeaayn.

18. [unuHapuvecKue MPsSIMo3yoble IepeIadH.

19. Cwbl, neiicTByIONUE B 3aICTUICHUN U X PacyerT.

20. Pacder 3y09aThIX MIIHHIPHYECKUX NIepeaad Ha KOHTAKTHYIO BEIHOCIIMBOCT.

21. Pacyer 3yOuaThIX NIMIMHJIPUYECKHX IMEpeJady Ha COMPOTHUBIEHUE YCTAJIOCTH II0
u3ruoy.

22. Koco3ybOble 3yOuatsie
ocoOeHHOCTH, crenuduka pacyera.

nepcaaun, TICOMETPUUCCKHUEC U OKCIUTyaTallMOHHBIC




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

23. Konuueckue 3y0Ouarble mepenauyd, UX KiIacCUPHUKAIMs M 0OJacTb NPUMEHEHUS,
TeOMETPHUECKUE U IKCIUTyaTallMOHHBIE 0COOEHHOCTH, cnenuduka pacdera, CHIIBL,
JICHCTBYIOIIUE B 3aLICTUICHUH.

24. YepBsiuHbIC MEpeaun, UX XapaKTEPUCTHUKA, 00JIACTh MPUMEHEHUS, BUIbI YEPBSIKOB,
CTaHJapTHBIE ITapaMETphl YEPBSIUHOW Meperauyn, MaTepuallbl YepBSYHBIX Iepeaady,
KpUTEpUH pabOTOCIIOCOOHOCTM M BHJBl  OTKAa30B, pacueT JOMYyCKaeMbIX
HaIpsHKEHUM.

25. Cuubl, IEHCTBYIOLIME B YEPBAYHBIX IIepeadax U UX pacuer.

26. Ompenenennie Kod(pQHUIMEHTa HATPY3KH B YEPBIYHBIX IIeperavyax, pacyer
YEepBIYHBIX Iepead Ha KOHTAKTHYIO BBIHOCIMBOCTb M Ha COINPOTHBIICHHE
yCTaJIOCTHU MO U3TUOYy.

KII/I uepBauHO# nepenayn, TEMIOBOM pacyeT, OXJIaxIeHHe U CMa3Ka IepeladH.

Ipumep 3a0auu ons IK3aMmeHa

Ha pucyHke moka3aHO KperjieHHE KpPBILIKK pe3epByapa OONTaMHU C 3KCIEHTPUYHO
MPUJIOKEHHON Harpy3koi (0onTaMu ¢ KOCTBUIBHOW TOJIOBKOH). BONTHI 3aTaHyTHI
cunoit F=1,5kH. Omnpenenuts BHYTpEHHHU IuaMeTp pe3bObl Oonra d W3 yCIOBHS

pacTshkeHHus U U3ruba, NpUHUMAs JIOMYCKAaeMOe HampsHKeHHUE PacTsKEHUs (9], = 100
MIla; BenuuyuHY € -PKCHEHTPUCHUTETA NPWIOKEHUS HArpy3KM IPUHATH PAaBHOU
JaraMeTpy OonTa.




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

[1K-11 - ctocoGHOCTHIO MPUMEHATH 3HAHUS 00 OCHOBHBIX THITaX COBPEMEHHBIX HEOPTaHMUECKUX M OPraHMYECKHX MaTepHaliOB, MPUHLIUIAX BBIOOpA
MaTepuajoB Ui 3a/JaHHBIX YCIOBHUH 3KCIUTyaTallMM C y4eToM TpeOOBaHMH TEXHOJIOIMYHOCTH, 3KOHOMHUYHOCTH, HAJEKHOCTU M JOJTOBEYHOCTH,
9KOJIOTMYECKHUX NTOCIIEICTBUIM UX IPUMEHEHUS ITPH IPOSKTUPOBAHUH BBICOKOTEXHOJOTHUYHBIX ITPOLIECCOB

3HaTh

1.

OCHOBHBIC THUIBI H XapPaKTCPUCTUKU
COBpPCMCHHBIX MAaTCpHUaJIOB U CII0CO00B
COYCTaHUsA UX KOMIIOHCHTOB,

. OCHOBHBIC BHU/BbI KOMITIO3HIIMOHHBIX

MaTcpuraoB KOHCTPYKIMOHHOI'O u
(I)YHKI_[I/IOHS.JIBHOFO Ha3Ha4YCHUA,

. OCHOBBbI METOJ0B pacucTta n

0COOEHHOCTH KOHCTPYHUPOBAHUS U3/1EIUN
13 KOMITO3UILIMOHHBIX MaTE€PHUAJIOB

Ilepeuenvb meopemuueckux 60NPoOCco8 K 9K3AMEHY:

1. HanonHuTENb CTEKIOBOIOKHO

2. HamonHutenb yraepoaHoe Bojie BOJIOKHO

3 [lepcieKTUBHBIE HEOPTAaHUUYECKHE BOJIOKHA

4. OprannyecKkue BOJOKHA

5. XapakTepucTuka BOJIOKOH

6. Tkanu

7. CBs3yro11iee dMOKCUIHAs CMOJIa

8. Ces3yroliiee HeHaChIIEHHAasl ToIu3dUpHas cMoia

9. Ceazyromue — KpEMHUMOPraHU4ECKHE CMOJIBI

10. Ces3yromye — MoJTUUMHUIHBIE CMOJIBI

11. TepmonacTHUHBIE CBSI3YIOIINE

12. ®opmosanue nznenuit u3 IIKM metonom pydHol ykinaaku
13. ®opmosanue uzaenuit u3z [IIKM merogom HanblieHUs
14. Ilyntpy3us

15. Hamotka

16. ®usnko-mexannudeckue cpoiicrea [IKM




CTpyKTypHBIii
AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIE CpeCTBA
KOMIIETEHINH

17. Teroduszuveckue corictea [IKM

18. DOnexrpuueckue cBoiicrsa [IKM

19. I'oproyects [IKM. AHTUTIHPEHBI.

20. CoBpeMeHHbIE METO/1bI KOHTpOJIA KauecTBa [IKM

YMETh 1. BEIOMpATh KOMITO3UIIMOHHBIC MaTEPHAITBI
JUISL 3aIaHHBIX YCJIOBUM 3KCILTyaTalluu

Ipumepvl 3a0ay 014 sK3ameHa:
1. TlonoGpath mocanky, AJis nepeaayn Bpalaronero MoMmenra 7', B

COEIMHEHMS C pazMepaMu( cM. pUCYHOK). Marepuan neraneit - Ctans 50,
IEPOXOBATOCTh MOBEpXHOCTEH - Ra 1 u Ra

2. OnpenenuTh ycuiue, He00X0AUMOE ISl 3aIIPECCOBKH IAPUKOMOAIIUITHUKA.
Marepuan Bana — Cranp 40X, mMarepuan kosiell moAmMnHUKoB — Cranb
X115 (monyns ympyroctu E; = 2,1 10° MIla ), IIEPOXOBATOCTh
MOCaJ0YHOM MOBEPXHOCTH Baja MOJ BHYTPEHHEE KOJBIIO MOAMMITHUKA Ra;
=1,25 MKM U BHYTpPEHHET0 KoJiblia MoAmunHruka Ray =1,25 MM .

3. PaccunTaTh ¥ CKOHCTPYHPOBATH 3aKJIEIOYHOE COCTMHEHNE BHAXJIECTKY JBYX
moJioc ¢ pazmepamu B ceueHnn b x 6 = 150 x 6 ; cuna F, gelicTByromiasi Ha




CTpyKTypHBIii
AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIE CpeCTBA
KOMIIETEHINH

COEUHEHHUE, MPUIOKEHA MO OCH CUMMETpuM JucToB MU paBHa 80 kH.
Marepuan nuctoB ctanb Ct 3, 3akienok - crainp Ct 2.

IIpumepnuiii nepeuenv pazoenos 0 bINOIHEHUS KYPCOBO2O NPOEKMA
1. BriOop anekTpoaBHUTaTessi, KIHEMAaTHYECKHE PacUEThI,
2. Paccuutath 3y04aryro nepenauy;

2.1 Be16op MaTepuaioB KoJjiec

2.2 Pacuer 1omycKaeMbIX HAPSHKCHHIA;

2.3 Pacuer reoMeTpHUYECKUX TTApaMETPOB 3yOUaThIX KOJIEC;

2.4 Onpenenenue CUII B 3allCTIVICHAH;

2.5 TlpoBepka 3yObeB KOJIeC [0 HAMPSKEHUSIM U3r0a 1 KOHTAaKTHBIM

HOPMaJIbHBIM HANIPSDKCHUSIM;

3. KoHcTpyKTHBHBIE pa3Mepsl 3y04aToro Kojueca;
4. PacdeT NIMOHOYHBIX COCIMHCHUM;
5. KonctpynpoBaHue Bajos;
6. YTO4YHEHHBIN pacyeT BaJOB;
7. KoHcTpynpoBaHHE KpBIILIEK TOAIIUITHUKOB;
BBIOOP OCHOBHBIX KOMITO3ULIMOHHBIX MAaTEPHAJIOB B KAUECTBE YILNIOTHUTENEH;
8. (CMa3sbIBaHUE U YIUIOTHEHMUS;
9. KoHcTpynpoBaHue Kopiryca.
BIIAJICTh 1. HaBbIKaMu pacuera buzuko- | Ilpumepnuiii nepeuens camocmoamenbHuiX NPAKMU4ecKux pabom
MCXAHUYCCKUX CBOWCTB 1. Pacyer KOMIIO3UTOB C HOBBIIIEHHOM MMPOYHOCTHIO, JKECTKOCTBIO U y/:[apHoﬁ BA3KOCTBIO.

KOMITIO3UITMOHHOI' O MaTepuaia B | 2. Pacyer HanpspKEHUI OT MAaTPHIIBI K HATIOJIHUTEIIIO,
3aBUCHUMOCTH OT CBOMCTB KOMIIOHEHTOB; | 3. Br16op 1 pacueT apMUPYIOIINUX BOJIOKOH;
2. HaBBIKAMH BBITTOJTHEHHS CTPYKTYPHOTO | 4, Ompenenenne ae(pOpMAIMOHHBIX CBOWCTB TOJUMEPHBIX KOMIIO3UITMOHHBIX MaTEpPHAIOB.

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

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) Ilopsadoxk nposedenuss npoMeICymouHoUu ammecmayuu, noKkaamenu u Kpumepuu
OYEHUBAHUSL:

[TIpomexxyTouHasi arrecTanus 10 AMCHUIUIMHE «MeExXaHHKa MaTepUaJOB M OCHOBBI
KOHCTPYHPOBAHUS» 3aKII0YACTCS B MIPOBEICHUHN YK3aMEeHA BKIIOYAIOMIHIA B CE0SI TEOPETUUECKUE
BOIIPOCHI, TTO3BOJISIONINE OICHUTh YPOBEHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTUYECKUE
3a[jaHusl, BBISBISIONINE CTENICHb COPMHUPOBAHHOCTH YMEHUHN M BIIAJICHUM, IPOBEACHUH 3a4eTa,
BBINOJIHEHUH U 3aIIUTHI KyPCOBOTO MPOEKTA.

DK3aMeH MO0 JaHHOH TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopME MO 3K3aMEHALMOHHBIM
OuyeraM, KaKIblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCAa U OJHO MPAKTUYECKOE
3ajaHHe.

Kpurepru onieHk# (B COOTBETCTBHH ¢ (POPMUPYEMBIMH KOMIETCHIIMSIMH U TUIAHUPYESMbIMU
pe3yibTaTaMu 00y4YeHus):

IIpu cnaue sk3ameHa:

— Ha OLICHKY «OTJHMYHO» (5 0ayoB) — 00OyyYaroNIMicsl IEMOHCTPUPYET BBHICOKUN YPOBEHB
chopmupoBannocTr kommereHnwid OIIK-1, BcecTopoHHEe, CHUCTEMATHYECKOe W TIIyOOKOe
3HaHWE Y4YEeOHOro marepuajia, CBOOOIHO BBIMONHIET TPAKTUYECKUE 3aJaHus, CBOOOIHO
OTICpUPYET 3HAHUSMU, YMECHUSIMHU, IPUMEHSIET UX B CHTYAIHSIX MMOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — o0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHBb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO MIOIMYCKalOTCS
HE3HAYUTENIbHBIC OIMMOKH, HETOYHOCTH, 3aTPYyIHEHHS TPU aHAJUTUYCCKUX OIEPaIUsX,
nepeHoce 3HaHUK M YMEHUH Ha HOBBIE, HECTAHIAPTHBIC CUTYAIUH.

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMN: B XOJi€ KOHTPOJIBHBIX MEpPONPHUSTHHA
JIOMYCKAIOTCS OMIMOKH, TPOSIBICTCSI OTCYTCTBHE OTACIbHBIX 3HAHWM, YMEHUH, HAaBBIKOB,
00y4aromuiCcsl MCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMH TP UX TEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OIICHKY «HEYIOBJIETBOPHUTEJbHO» (2 Oaina) — OOy4arolmuiics EMOHCTPUPYET
3HaHus He Oonee 20% TEOpPeTHYECKOro Marepuana, JOIMYCKaeT CYLIEeCTBEHHbIE OLIMOKH, He
MOYKET MOKa3aTh MHTEIUIEKTYaJbHbIE HABBIKM PEIICHNUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «HEeyAOBJIeTBOPHTeIbHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WH(POpPMAIHMU, HE MOXET IOoKa3aTh
MHTEJJICKTYalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

[IpomexxyTouHast aTTecTanmusi IO JUCHUIUIMHE «MeXxaHuKka MaTrepuagoB U OCHOBBI
KOHCTPYMPOBAHUS» BKJIIOYAET B ce0sl BHIIOJHEHUE KYPCOBOIO IIPOEKTA U Clavy 3ayeTa.

KypcoBoil mpoekT BBIMONHSETCS MOJA PYKOBOACTBOM IIperojaBaTelis, B MpOIEcce ee
HanucaHusl o0yJarouuiicsl pa3BUBaeT HaBBIKM K HAay4yHOU paboTe, 3aKperisisi U OJHOBPEMEHHO
pacimupsisi 3HaHHS, MONyYeHHBbIE TPU HU3yUYeHUH Kypca «MexaHMKa MaTepuaJoB U OCHOBBI
KOHCTPYHPOBaHUs». [Ipy BBIMOJHEHWH KYPCOBOTO IMPOCKTa OOYYAIOIIUHCS JOJKCH IMOKAa3aTh
CBOE YyMeHHe paboTaTh C HOPMATUBHBIM MATEPUAIOM U JPYTUMH JIUTEPATYPHBIMU
HCTOYHHWKaMH, a TaKXE€ BO3MOXHOCTb CHUCTEMATU3HUPOBATH U aAHAJIU3UPOBATH Q)aKTH‘IeCKI/II\/'I
MaTepuail U CaMOCTOSITENIbHO TBOPUYECKH €T0 OCMBICTHBATh.

B mporecce HammcaHHsS KypcOBOTO TIPOEKTa OOYYAIOUIMICS JTOMKEH pa3o0parbesi B
TEOPETUYECKHUX BOMPOCaX U30PAaHHOM TEMBI, CAMOCTOSTEIHHO MTPOAHATU3UPOBATH TPAKTHUECKUN
MaTepua, pa3oopaTrh 1 000CHOBATh MPAKTHYECKUE TIPEITIOKCHHS.

[TokazaTenu u KpUTEPUN OIICHUBAHMSI KyPCOBOTO MPOEKTA:

— Ha OLEHKY «OTJMYHO» (5 0a/Lu10B) — KypCOBOM NHPOEKT BBIIOJIHEH B COOTBETCTBUU C
3aJlaHleM, OOYYalOIIUWCA TIOKAa3bIBAE€T BBICOKHMH YypOBEHb 3HAHWH HE TOJIHKO Ha YpPOBHE
BOCTIPOM3BEJICHUSI U OOBSICHEHHs] MH(POpPMAIMK, HO M HHTEJUICKTYalIbHbIE HABBIKU DPEIICHUS



npoOyieM W 3a7ad, HaXOXKIEHUS YHUKAIBHBIX OTBETOB K IpoOJieMaM, OIEHKH U BBIHECEHUS
KPUTHYECKHUX CYXKICHU;

— Ha OLEHKY «xopomo» (4 0anna) — KypcoBOM IPOEKT BBIIIOJIHEH B COOTBETCTBUU C
3aJlaHleM, OOYYalOIIUKCS IMOKAa3bIBa€T 3HAHHWS HE TOJBKO HAa YPOBHE BOCIPOU3BEACHHUS U
00BsicHEeHUsT WH(POpPMAIMK, HO M HWHTEIUICKTyalbHbIC HABBIKM PpEHICHHS MpoOieM W 3ajad,
HaXO0JXKJICHUS YHUKAJILHBIX OTBETOB K MpoOsIieMam;

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 0aj/uia) — KypCOBOM MPOEKT BBHIMNOJHEH B
COOTBETCTBUU C 3a/IaHMEM, OOYYAFOIIMIICS MMOKAa3bIBACT 3HAHKS HA YPOBHE BOCIIPOU3BEACHUS U
00BsICHEHUST HH(POPMAITIH, HHTEIICKTYyalIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a]1a4;

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEJIbHO» (2 0aJu1a) — 3a1aHrue TPETo/1aBaTesisl BBIIOIHEHO
YaCTUYHO, B MPOIIECCE 3alTUTHI POEKTa O0YUYAIONIUIICS JOMYCKAeT CYIICCTBCHHBIE OIMIMOKH, HE
MOJKET IMOKa3aTh UHTEJUICKTyaJIbHbIC HABBIKH PEIICHUS MTOCTaBICHHON 3a/1a4H.

— Ha OLICHKY «HeYyA0BJIeTBOPUTEJbHO» (1 6a/1) — 3a7aHue MpenoaaBaTelist BhIIOJIHEHO
YAaCTUYHO, OOYYaIONIIMICSI HE MOXKET BOCIPOM3BECTH U OOBSCHUTH COJEpPNKAHUE, HE MOXKET
MOKa3aTh MHTEIUIEKTYaIbHbIC HABBIKU PEILICHUSI TOCTABJICHHOM 3a/1a4Hu.

[loka3zaTenu u KpUTEpUU OLICHUBAHUS 3a4€Ta:
1.0ueHka «3a4TeHO0» MpeANoaraeT:

e Xopoliee 3HaHUE OCHOBHBIX TEPMUHOB M MOHATHIA Kypca;
Xopollee 3HaHUE U BJIAJICHUE METOJAAaMU U CPEJICTBAMU PELICHUS 3a/1a4;
[locnenoBarenbHOE U3JI0KEHUE MaTepUaia Kypca;
Ymenue GopMyarupoBaTh HEKOTOPbIE 0000IIEHHS 110 TEME BOIIPOCOB;
JlocTaToyHO MOJHBIE OTBETHI HA BOMPOCHI IIPU CA4Y€ SK3aMEHA;
YmMmenue HCII0JIb30BaTh (dbyHIaMeHTaIbHBIE MOHSITHUS u3 0a30BbIX
€CTECTBCHHOHAYYHBIX M 001enpodecCHOHABHBIX JUCIIATLIIH.
2. OlLeHKa «He 3a4TeH0» IIPEAINOoaraer:

e HeynoBneTBopuTeIbHOE 3HAHUE OCHOBHBIX TEPMUHOB U MOHSATUN KypCa;
Heymenue pemats 3a1auu;
OTcyTCcTBUE JIOTUKH U TTOCJIE0BATEILHOCTH B U3JI0KEHUU MaTepuana Kypca;
Heymenue popmynupoBaTh OTAEIbHBIE BEIBOIBI U 0000OIIEHHS IO TEME BOITPOCOB;
Heymenue  wucnonb3oBaTh  (QyHIaMEHTadbHbIE  TOHATHA W3 0A30BBIX
€CTECTBEHHOHAYYHBIX U 001IenpodecCHOHaNbHbBIX JUCIUTIINH.



