MVHHUCTEPCTBO HAYKH 1 BICHIET'O OBPA30OBAHUMA
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Kadenpa MarmuHb! u TEXHONOTHH 00pabOTKY NABICHHEM U MAIIWHOCTPOCHES
Kypc 2
Cemectp 3,4

MarauToropex

2024 rox



Pabouas nporpamma cocrapieHa Ha ocHoBe ®I'OC BO - GakanaBpuar o HanpasIeH IO

noxrorosku 15.03.01 Mammnaocrpoenre (npuxaz Muno6prayku Poccuun ot 09.08.2021 r. Ne
727)

Pabouast mporpamma paccMoTpeHa H omoOpeHa Ha 3aceiaHun Kadenpsl Marmmesl u
TEXHOJIOTHY 00pabOTKHU HaBICHAEM ¥ MAITMHOCTPOEHHS

07.02.2024, npoTokon Ne 6
3as. Ka(be;[pon“/é e C.J. Ilnarton

Paboyas mporpamma oobpena MeToamdeckoi komuccueir UMMuM
20.02.2024 r. mpoTtoxon No 4

IIpencemarens - - -——— 7z A C CasunoB

Pa6oyast mporpamMma cocTapjeHa: /2%
JoueHt kapenpsl MuTO/{uM, kau/. TeXH. HAYK C.A Kyprysos
]

——

Penenzent: ;
npodeccop Kaheapbr MexaHHKH, I-p TEXH. HAYK Wbl 0.C.)XKene3koB




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIlHbl ¥ TEXHOJIOTHH 00PaOOTKH TaBICHUEM H

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tnatos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rojly Ha 3acefaHuu Kadeapbl MaliuHbl U TEXHOJIOTHHA 00pabOTKU JaBJICHUEM U

IIporokomor 20 1. Ne

3aB. kadempoii C.J. Tnatos

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu kageapbl MaluHbl B TEXHOJIOTUH 00pabOTKH JaBICHHEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnaros

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl MaIlMHbl B TEXHOJIOTHH 00pabOTKHU JaBICHHEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnaros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenbto ocBOEHUS NUCHUIUIMHBI «MeXaHuKa CIUIONIHOM Cpeibl» SABISETCS H3yueHUe U
MOJITOTOBKA K OCBOCHHUIO COBPEMEHHBIX TEOPETHUECKUX M TEXHOJOTHYECKHUX OCHOB 00pa0dOTKH
MaTeprasoB AaBIEHUEM, OCHOBAHHBIX Ha CJII0)KHOM KOMILJIEKCE Pa3/iesioB PU3UKU U MEXaHUKH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuiuinHa MexaHMKa CIUIOIIHOM cpesbl BXOAUT B 00s3aTeNbHYIO 4acTh y4eOHOIro
r1aHa 00pa3oBaTeNIbHON MPOTPAMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

duznka

TexHOoI0rusa KOHCTPYKIMOHHBIX MAaTEPUAIIOB

3HaHus (YMEHMs, BJIAJIEHUs), [IOJyYEHHbIE NPU MU3YyYEHUU JaHHOM IUCLMIIIMHBI OynyT
HEOOXOAUMBI JUISl U3yYCHUS TUCIUILTNH/TIPAKTHK:

Boccranosnenune u ynpoyHeHue 1eranei MallvH

JleTanu MalluH

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW pabOTHI

[IpoekTHas AeATENbHOCTD

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHuss AucCUUIUIMHBL (Moaynsd) «MexaHuKa CIUIOIIHOM Cpeab»
oOyyaroImuiics JoIKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

OIIK-12 CnocobeH oOecrieunBaTh TEXHOJOTHYHOCTh M3/EIUI M MPOLECCOB WX M3TOTOBJICHUS,
yMEThb KOHTPOJUPOBAaTh COOJIIOACHUE TEXHOJIOIMYECKONW JUCLHMIUIMHBI TNPU HM3TOTOBJICHUU
HW3ICITHUA MAaIIMHOCTPOCHHS,

OIlK-12.1 ObecnieunBaeT TEXHOJOTUYHOCTh M3AEIUN U MPOLECCOB UX M3TOTOBJICHUS,
yMeeT KOHTPOJIUPOBATh COOJIOAEHUE TEXHOJOTMYECKONW TUCHMIUIMHBI MpU
M3TOTOBJICHUH U3/ICTINN TyTeM 00pabOTKH METAJIOB JaBJICHUEM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABIISIET / 3a4E€THBIX €IUHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 167,1 akax. 4acos:
— aynutopHas — 162 akaj. 4acos;
— BHeaynuTopHas — 5,1 akaj. yacos;

— caMocTosTeNnbHas padora — 49,2 aka. 4yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTrrecTaguu - 3K3aMCH, 3a4€T C OHeHKOfI

AynuropHas s
o | xonraxrHas pabota E 3 dopma TEKyIIEro
=
Pazzen/ Tema S (B axaz. yacax) e Bux KOHTpOIA Kon
g & © | camocrosTenbHOl | ycneBaeMocTH M
JIACIMTUTHHBI 5 £ . | komMmereHIMH
@) g £ paboThI MIPOMEKYTOUHOM
mab. | MpakT. | =S aTTeCTaluu
Jlek. s < 11,
3aH. | 3aH. | O &
1. Pazgen 1
1.1 CsoiicTBa aMOp(HBIX U Camoctosensroe OlK-12.1
) p 6,5 6 17,4 |u3yuenue yueOHoi| VYcTHBIN onpoc
KPUCTAITMIECKUX T SMTEpaTYpHI
1.2 CamMoCTOATENLHOE OIlK-12.1
ATOMHO-KpPHCTAIUTHYECKOE 15 6 6 |u3ydeHue yueOHOW| VYCTHBIN ompoc
CTPOEHUE METAIIIOB JIUTEPATyPhI
1.3 Teopus CTPYKTYpHBIX OIlK-12.1
HECOBEPIICHCTB, MEXaHH3M CamocToATenbHOE
IUIACTUYECKON  Aedopmannu H3y4YeHHE yU4eOHON CTHBIN OIIPOC
6 6 1 0 v
UICaNbHBIX KPUCTAUIOB H JUTEPATyPhI
peabHBIX METAJUIOB
14  CBepXIIaCTUYHOCTb, CaMOCTOSTEILHO OIlK-12.1
BUIIBl  CBEPXILIACTHYHOCTH o .
A P ’ 4,1 4 4,3 |uzyueHue yueOHOM| VYcTHBIN onpoc
MIpUMEHEHUE B| 4 HTEDATYDEL
MPOMBIIIIEHHOCTH patyp
15 Crapenne MeTamioB u CaMOCTOTTENLHOC OIlIK-12.1
CILTABOB MEXaHU3M o .
’ 4,1 4 2,4 |uzyuyenue yueOHOM| VYcCTHBII onpoc
CTapeHus, MyTH YIPaBICHUS IHTEDATYDLL
CTapeHHeM patyp
1.6 TekcTypa U ee 3HaUCHHE CaMOCTOTTENL O OIlIK-12.1
B MPaKTHKE IPOM3BOJACTBA o N
P p A 0,1 6 2 |u3ydenue yueOHOW| VYCTHBIN ompoc
nepepadoTKH JIUCTOBBIX IHTEDATYDEL
MarepuaIoB paryp
1.7 Teopuss paspyueHus OIlK-12.1
METaJLIOB
(beHOMeHc;nornqecxne CawmocrosrensHoe
0,2 4 1 |u3ydeHue yueOHOM| VYcTHBIN onpoc
TPEe/ICTaBICHUS 0 HTCDaTYDEL
paspyleHue, KPUTEPHH paryp
pa3pymeHus
18 To3vaecTs " CamocTosTenbHOe OIlK-12.1
) v 302 36 4  |uzyuenue yueOHOM| VYcTHBIN onpoc
pernakcanus E——




1:1>0 auuii Onpenegsncl;l y CaMOCTOSITETbHOE OIlK-12.1
FCQOPMALIIL TR TpocTom 17,8 36 | 11,1 |usydenue yuebHoii| YcTHBIH ompoc
CJIBUTE. Ormpepienicuue

JIMTEPATYPHI
MOZIYJISL YIPYTOCTH

CamocTosaTensHoe OIIK-12.1
1.10 3auer 3ydeHTe yaeGHoi Cnaga 3adera 1o
. onieTam

JIMTEPATYPHI
HUroro no pazaeny 54 72 36 | 49,2
Hroro 3a cemectp 36 36 34,1 330
HToro no AUCHUILIMHE 54 72 36 49,2 9K3aMCH, 3a4CT C

OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanu3ali  MPETyCMOTPEHHBIX  BHIOB y4eOHOW pabOTBl B KayecTBe
00pa30BaTeNbHBIX TEXHOJOTUN B MPENOJAaBaHUU TUCIUIUIMHBI «MeXaHUuKa CIUIOIIHON Cpebl»
UCTIOJIB3YIOTCS:

1. TpamunuoHHBIE 00pa30BaTENbHBIC TEXHOJOTUU OPHEHTUPYIOTCS Ha OPTaHHU3AIII0
00pa30BaTebHOTO  TPOIIECCa, MPEANOJNATAlONIYl0 MPSAMYI0  TPAHCISAIUI  3HAHUH  OT
npernoaaBareliss K CTyJAeHTY (IPEeMMYIeCTBEHHO Ha OCHOBE OOBSCHUTEIbHO-HIUTFOCTPATUBHBIX
METOOB 00y4eHUs1). YueOHas JesITeIbHOCTh CTYJICHTa HOCUT B TaKMX YCJIOBHUSX, KaK IMPABHUIIO,
PENPOYKTUBHBIN XapaKTep.

®opmbl y4eOHBIX 3aHATHUI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

[IpakTudeckoe 3aHSATHE, TOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M HABBIKOB IO
NPEUIOKEHHOMY QJITOPUTMY.

JIaboparopHasi paboTa — opranu3anus yaeOHoW paboThl C peaTbHBIMU MAaTePUATBHBIMU H
UH(POPMAIIMOHHBIMH O0OBEKTaMH, 3KCIIEPUMEHTalIbHAs paboTa ¢ aHaJOrOBBIMHU MOJCIISIMH
peaTbHBIX OOBEKTOB.

2. UuopManimoHHO-KOMMYHHKAIIHOHHBIE 00Pa30BaTEIbHBIC TEXHOJIOTHH — OPTaHU3aIUs
00pa30BaTEILHOTO MPOIIeCCa, OCHOBAHHAS HA MPUMEHCHHUH CIICITHATM3HPOBAHHBIX TPOTPAMMHBIX
Cpe/l ¥ TEXHUYECKUX CPEACTB paboThI ¢ HH(pOpMAIIHEH.

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

[TpakTudeckoe 3ansTHE B (hopMe MPEe3CHTAIMH — PECTABICHNUE PE3YIhTaTOB MPOSKTHOM
WIN MCCIICIOBATEIbCKOMN NESITEIbHOCTH C UCTIOIB30BAHUEM CIICIIMATH3UPOBAHHBIX POTPAMMHBIX
cpen.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00yYa0IIMXCS
[TpexncraBneno B mpuioxenun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMN
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecredeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1.Yuaiikun, B. B. Mexannka. OCHOBBI MEXaHHMKH CIUTOIIHBIX cpen . yueOHuk / B. B.
Vuyaiikua. — 2-e¢ u3a., crep. — Cankr-Ilerepoypr : Jlanp, 2022. — 860 c. — ISBN
978-5-8114-2235-7. — Tekcr : anektpoHHbIii // JIaHb : 37€KTPOHHO-OMONIMOTEYHAs CHCTEMA. —
URL: https://e.lanbook.com/book/209819 (mata obpamienus: 21.06.2022). — Pexum moctyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

2. T'ypbaros, C. H. Jlekuuu 1o MexaHHKe CILIOMIHBIX cpef @ yuebHnoe mocodue / C. H.
I'ypb6ato. — Hwxamit Hosropoa : HHI'Y um. H. U. Jlo6agyerckoro, 2023. — 137 ¢. — ISBN
978-5-91326-797-9. — Tekcr : aneKTpoHHBIH // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAsT CUCTEMa. —
URL.: https://e.lanbook.com/book/344609 (mara obpamienus: 17.05.2024). — Pexxum noctyna:
JUIS aBTOPU3. ITOJIb30BaTENEH.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1.IHemmypoBa, H. I'. O6paboTka MeTaiioB faBieHueM (00mmuil kypce) : yuedHoe nmocodue
/ H. T'. lllemmrypoga, [1. O. [TycroBoiitos ; MI'TVY. - Marautoropck, 2013. - 142 ¢. : W1, CXeMBI,
TalII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=618.pdf&show=dcatalogues/1/11078
23/618.pdf&view=true (nara oopamenwus: 04.10.2019). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIH. -
ISBN 978-5-9967-0381-4.

2. loporobun, B. I'. Teopernueckre 0CHOBBI 00paO0TKH METAIUIOB JIaBIICHHEM | ydeOHOe
nocobue / B. T'. Jloporooua, A. I'. Kopuynos, K. I'". ITuBoBaposa ; MI'TV. -


https://e.lanbook.com/book/209819
https://e.lanbook.com/book/344609

Marnuroropck @ MITY, 2015. - 1 osnekrpon. onrt. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/1123
930/1415.pdf&view=true (mata oOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
3JIEKTPOHHBIMN.

3. IlaruBanueBa, I'. H. Mexanuka CIUlOmHBIX cpen : ydeOHoe mocodbue / I'. H.
[[TaruBanueBa, C. M. IN'onoBu3uuH ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snekTpoH. onT.
JICK (CD- ROM) URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3393. pdf&show—dcatalogues/1/1139
327/3393.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr

B) MeToauyeckne yKazaHus:
Kampuenko A.A., ITamenko K.I'. Meroapl ommcanuss W aHaiau3a (HOPMOM3MEHEHHS
metauia. Meroandeckue ykazanusi. Marautoropek, 2017.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHune

Haumenosanue [10 Ne orosopa Cpoxk neiicTBuUS TULIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip CBOOOIHO  PacHpoCTPaHSIEMOE 0OECCpPOYHO

FAR Manager CBOOOTHO  pacHmpoCTpaHSIEMOe OecCpoYHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HazBanwme kypca CchllIKa
Hammonansnas WH(POPMAITMOHHO-aHATUTHICCKAs URL:
cucrema —  Pocculickuii  MHAEKC ~ HAy4YHOI'O s . .
wrtnposaris (PUHLD) https://elibrary.ru/project_risc.asp
ITouckoBas cucrema Axamemusi Google (Google URL: https://scholar.google.ru/
Scholar)
®denepanbHOE roCyJ1apCTBEHHOE O10JDKETHOE
yUpeKICHUE «DenepanbHbIA unctutyt|URL: http://www1.fips.ru/

TTPOMBIIIIICHHON COOCTBEHHOCTH
9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 0OeclieueHUe AUCUUIUINHBI BKIIIOUAET:

JIeKMOHHAS ayqUTOpUs - MYJbTHMEIUIHBIE CPEICTBA XpaHEHHs, Nepeaayn u
npezcTaBieHus HHGopMalu. Y4yeOHble QUIbMBI;

JIaGoparopust MEXaHMUECKUX UCTIBITAHUHN - MAIIMHBl YHUBEPCAIbHBIE NCTIBITATEIIHHBIC Ha
pacTshKeHHe, CXKaTue, CKpyYMBaHHWE; MEPHUTEIbHBIH MHCTPYMEHT; NMPHOOPHI A M3MEpPEHMS
TBEPJIOCTH 110 MeTo1aM bpuHerts u PokBeria; MEKpOTBEpIOMep; TTeYH TEPMHUYECKHE;

JIaGoparopus metasiorpaduu - Mukpockonst MUM-6, MUM-7;

AymuTopun ISl CAaMOCTOSITENIbHOW paOOThI: KOMIIBIOTEPHBIE KIIACCHI; YUTATIBHBIE 3aJIbI
OMOIMOTEKH - TEepCOHANbHbIE KOMIBIOTEPHI C BBIXOJAOM B ceTb MHTepHeT, ¢ IocTynoMm B
ANIEKTPOHHYI0 MH(GOPMAIIMOHHO-00pa30BaTeNbHyI0 cpeay yHuBepcutera. HaGop mpuxmamHoro
NPOTPAMMHOTO  OOECTIEYeHHS JIJIsi MOJICIHUPOBAaHUS, AITOPUTMHU3ANUK, BU3YaTH3AlHH |
ABTOMATH3UPOBAHHOTO POEKTUPOBAHUS TEXHOJIOTHUYECKUX MAIUH.



Ipnaoxenne 1

6 YueGHO-MeTOANYECKOE 0OGecTieYeHHEe CaMOCTOATEIbHOI padoThl 00yUYaoumxcest

Io oucyuniune « MexaHUKa CIUIOIIHOM CPEIbLY NPeOyCMOMPEHA AyOUmopHas U 6HeayOUmopHasL
camocmosimenvhas paboma 00y4aruuxcs.

CamocmoamenvHas pa60ma cmyéeHmoe npednonaeaem peuteHue KOHmpOoJjlbHblX 3a0a4 Ha npakmu4ecKkux
SAHAMUAX.

JlabopaTopHas padora Ne 1

Omnpenenenne nehopmaruii mpu mpoctom casure. OnpeeneHne MOAYIsI YIPYTOCTH.
Jlaboparophas padGota Ne 2

N3zmepenne koddduimenTa cConpoTUBICHHS TP TEYCHUU BO3yXa B IIMJIMHIAPUIECKON TpyOKe
Jlaboparophas padorta Ne 3

Onpexnenenue uncna PeliHonpaca

Jlaboparophas padorta Ne 4

HccnenoBanne oOpaTHOM MON3Y4eCTH (BOCCTAHOBICHHS) 31aCTHYHOCTH MaTePHAJIOB.
Jlaboparophas padora Ne 5

HcnpITanusi MaTepuaioB Ha pecype MIaCTUYHOCTH

KontpoabHbie patoThl

Nel

OrnpezeneHne TJIaBHBIX HAPSHKEHUN TEH30PA.
Ne2

CocraBieHue 0aJaHCOBBIX ypaBHCHI/Iﬁ JJI1 THTCHCHUBHBIX XapaKTECPUCTUK MACChI, KOJIMUCCTBA JABUIKCHUA,
MOMCHTA KOJIMYCCTBA JABUXCHUSA, DOHEPTHUU U €€ COCTABIAIOIINX.

Ne3

Pacuer 3HaueHui KpUTEPUEB YCTOMYUBOCTH.

IIpuMepHBbIe 3axa4n AJ1s1 CAMOCTOSATEJILHOTO pPellIeHusl

1. 3amanbpl THarpaMMbI



1
4+
0 € 0 0 !
. ) & - HANDSKEHIC: 1=0,5(0, + 02); Y =€ — &,
c HANDIASHNCs <l J:(bg \1:1 ”';j rje G}, Gy — IJIaBHbIC HANPSUKCHMUSA, €1, €3 — IJIaBHBIC AeopMannu
& — eopmartis ,‘ 2 pim‘ﬂl » | — nIacTHYECKOE COCTOAHME; 2 — YIIPYTOe COCTOSHHE; 3 — 3aMpe/e/ibHOE COCTOSHNE,
pe Y4acTOK OCTATOYHOI MPOYHOCTH

st ykazanHOTO Tpadka yKaXKUTE BUJ MOJICIH, €€ KHHEMaTUIeCKOe H300paKEHHE, TIPUBCIUTE
MIPUMEPHI TTOTOOHBIX CPET.

2. 3anmaHbl TCH30DBHL.
Breiaenure mapoBoit TeH30p.

HaﬁI[PITe IMMOCTOSAHHBIC IMTapaMETpPhbl TCH30pa, HC 3aBUCAIIINEC OT CUCTEMbI KOOPpAHWHAT.

3. 3amaHO BEKTOPHOE I0JIe CKOPOCTEH.
[Tokaxxute ¢ KaKOi CKOPOCTBIO Cpe/ia COKUMAETCSI ¥ BpalaeTcsl 10 3aJaHHOMY BEKTOPHOMY IOJIIO

CKOPOCTEH.

4. 3agasbl napaMeTpbl CPel: BA3KOCTb, IFIOTHOCTb, TEIUIONPOBOIHOCTh, TEMIIEPATYpPa, a0pa3uBHOCTD
U IIp.

5. 3apaHbl dHEpreTHUYECKHE TONIS: AaBJICHUS, TPAAUEHTHI TEMIIEPATyp, CKOPOCTH B YCKOPEHHUS,
YITPa3BYKOBOE BO3CHUCTBHE, BUOPALIUK, TPEHHE, TIOTOKH ra3a WIH IIA3MBbI, SJICKTPHUECKHIE MO
U Ap. 3a7aHo BpeMs BO3ACHCTBUS NOJIEH.

6. 3amaHbl KUHEMaTHYECKHE CXEMBbI B3aMOJEHCTBUH OOBEKTOB B CHCTEME: HHCTPYMEHT,
3ar0TOBKA, TEXHOJIOTHYECKUH IIpoLiecc.

7. 3apmaHbl MEXaHUYECKHE CBOMCTBA Cpelbl: yaapHas BA3KOCTb, IPEAe TEKy4eCTH, TBEPIOCTh U Ap.

st NeNe4-7, ucnonezys annapat MCC u 3ajaHHBIE TapaMEeTPhl CPEIbl ONIPEACTUTE BO3MOKHOCTh

3KCIUTyaTallii CUCTEMBI U3 JIeTalel, y3JI0B IIPH MPOEKTHPOBAHUH.

[Tpu xakux mapamerpax MEXaHHYECKUX CBOMCTB M Harpy3Kax Metail (Marepuan) Oyaet pa3pymarcs?
VYkaxxute BUJ pa3pyLIEHUs, BUJ U3HOCA.

TeMbl A1 MOATOTOBKH K 3a4€eTy

1. Uro Ha3pIBaeTCs MOJHBIM HANPSHKEHUEM B TOUKE TBEPAOTo JehopMHUpYyeMOro Temna?

2. Uro Ha3pIBaeTCs HAPSHKEHHBIM COCTOSIHUEM B TOUKE TBEPAOTO 1eOpMHUPYEMOTro Tena?

3. Uro Takoe TeH30p HANPSHKEHUH U IS YeTO OH MCTIONIb3YETCS B TEOPUU HANIPSHKEHUIN?

4, JlokakuTe, 94TO TEH30p HANPSKEHUI OHO3HAYHO ONPEAEISET HAIPSDKEHHOE COCTOSIHHUE B
TOYKE TBEPAOro AeGopMupyeMoro Tena.

5. Urto Ha3bIBAIOT TVIABHBIMU HAMPSKEHUSIMH U KaK UX OMPEAETUTH U3 MPOU3BOIHHOTO
TEH30pa HANPSKEHHI?

6. Jly14 9ero B MEXaHUKE CIUIOIIHOM CpeJIbl BBITIONHSETCS Pa3IoKEHUE TEH30pa HaNpsKeHUH
Ha II1apOBOH TEH30DP HANPSDKEHUH U AEBHATOP HATPSKSHHNA?

7. UYro takoe nedopmarivisi 1 KAKOBBI OCHOBHBIE BUJIBI JiehopMariin?

8. B uem 3akirouaercs GU3MUECKUI CMBICI T€OMETpUIecKuX ypaBHeHuH Komn?

9. Kak cBsi3anb! Mex 1y co00il yaenbHas HOTeHIHaIbHAast 3Heprus AeopManyy B TOUKE Tea
Y TOTEHIMaIbHAS SHEPrus ae(opMaliy Bcero TBepaoro aedopmupyeMoro reia?

10. [lepeuncnute OCHOBHBIE ypaBHEHHUS! MEXaHUKU TBEPIOTO Ae)HOPMHUPYEMOTO Tea.

11. BrimonnuTte BeiBoa auddhepeHnaibHbIX YpaBHEHHI paBHOBeCHs. B uem 3akitouaercs ux
¢usnyeckuii cMpIca?

12. BrImonHuTe BBIBO/I ypaBHEHUH Hepa3pbIBHOCTH JAedopmanuii. B yem 3akirouaercst Mx

¢uznueckuii cmpica?



13.

14.

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

21.

22.
23.

24,

25.
26.
217.
28.

29.
30.
31.

32.

33.

34.
35.
36.
37.
38.

39.

40.
41.
42.
43.

Ji1g 9ero B MEXaHHKE CIUIOIIHOM CpeIbl HCIIONB3YIOTCS (PM3NYECKHE ypaBHEHUS?
3anumuTe 06001eHHBIN 3aK0H ['yKka 1 IOSACHUTE, KaKie OCHOBHBIE KOHCTAHTHI BXOJIST B
HETO.

Packpoiite CyIHOCTh OCHOBHBIX CIIOCOOOB BBIBOIA Pa3pelIarOIINX CHCTEM YPaBHCHUN
MEXaHUKH CIUIOLIHOMN CPEBbL.

Juncnokanmuu. Bugbl guciokamym.

JBrxenue auciokanuy. BausiHue AuCIOKaluyd Ha TPOYHOCTh KPUCTAJUIOB.
MexaHu4eckrue CBOMCTBA TBEPBIX TEll.

OcCHOBHBIE 3aKOHOMEPHOCTH YIIPYTOH M IIIACTHYECKON AeopMay KPUCTAILIOB.
CBepXIUIaCTUYHOCTH U YCIOBHSI €€ BO3HUKHOBEHHUSL.

CTpykTypHasi CBEpXIUIACTUYHOCTH W O00JacTH e¢ mnpuMeHeHue. H3orepmuueckas
CBEPXIUTIACTUYHOCTb.

TeopeTrueckass W peanbHas MPOYHOCTh KpucTawioB. [lmactuueckas aedopmanus
MOJUKPUCTAITMYECKUX TEI.

Hucnokarst. Cuitel, HEOOXOAUMBIE [T TIEPEMEIICHUS AUCIOKAIIHH.

Yupounenne kpuctauioB. Ilmactuueckas npedopmaiuss ¢ TOYKH 3pEeHHAS TEOPUH
HECOBEPIICHCTBA KPUCTAJUIMYECKON PEIICTKHU.

TermnoBsle CBOMCTBAa TBEpABIX Tel. TemIOBOEe ABMKEHUE B KpUCTAIaX, TEIJIOBOE
pacumpeHue, TEIONPOBOIHOCTb, TEMIIOEMKOCTbD.

DIEeKTPOIPOBOAHOCTh, CBEPXIIPOBOIUMOCTb.

MarnutHsbie cBOMCTBa TBEpbIX Tell. [lnamaruernsM. @eppomMaraeTusm, napaMarHeTU3M.
@®u3nYecKre OCHOBBI Pa3pyILUEHUsI METaIOB. MeXaHU3Mbl 3ap0XKICHHUS. MUKPOTPELLKH.
denoMeHoIornuecKas Teopus paspyiienus. [IpenenpHbie AeGopMaluy Mpu 0JHOOCHOM U
JIBYXOCHOM PAaCTSKEHUU.

®u3HYECKHE OCHOBBI aHU30TPOIUHU MOJIUKPUCTATUIMYECKHUX TeNl. BUA TEKCTYpBIL.
Crioco0bI n3ydeHus TeKCTyphl. BimsiHue TeKCTyphl Ha TNIACTHYECKYIO 1ehOpMaIIuio.
Ycranocte MetaiwioB. JlepopMaiMonHasi yCTaloCTh U CIIOCOOBI YIIpaBieHUS €0. Mephl
MPEAOTBPAIICHUS YCTATOCTH CTANIH.

®u3NYeCKre OCHOBBI PEKPUCTAILIM3ALMHM METAUIOB. BiusHUE peKpucTauIM3aluu Ha
IJIACTUYECKYIO e(OpMAIIHIO M CBOMCTBA METAJLJIOB,

ConpoTHBlieHUE MeETa/UIa IIACTHYECKOW JedopMmariuu. BiusHue KpuUCTaIMYECKON
PELIETKU U CTPYKTYPHBIX HECOBEPILEHCTB KPUCTAININYECKON PEIIETKH HA CONPOTUBIICHUE
MeTaia e opMaIim.

Hamnpsoxenus Ha HAaKJIOHHOH TUTOIIAIKE

OrnpeneneHue TIaBHBIX HAMPSHKEHUN TEH30pa

Onpenenenune nedopMaruii mpu npocrom casure. OnpeaeneHne MOy yIPYTrOCTH
HccnenoBanre 00paTHOM NOA3ydecTr (BOCCTAHOBIICHHUS) DJIACTUIHOCTH MaTEPHAIIOB
CpoiicTBa aMOP(HBIX U KPUCTAUTUICCKUX TEIATOMHO-KPUCTAJUTMYECKOE CTPOCHHE
METaJJIOB

Teopusi CTPYKTYPHBIX HECOBEPILIEHCTB, MEXaHHU3M IIJIaCTUYECKON Aedopmanuu
HJICATHHBIX KPUCTAIIOB M PEATHHBIX METAIIJIOB

CBepXIUIaCTUYHOCTh, BUIbl CBEPXIIACTUYHOCTH, IPUMEHEHHUE B IPOMBIILIEHHOCTH
CrapeHue METaJJIOB U CILIABOB, MEXAHU3M CTapEHHUs], IyTH YIPABICHUS CTAPEHUEM
TekcTypa u ee 3HaUE€HUE B IPAKTUKE MMPOU3BOACTBA MEPEePaOOTKH JIUCTOBBIX MaTEPUATIOB
Teopus pazpymuieHust MeTaioB, (PeHOMEHOIOTUYECKHE MTPEICTABICHHUS O



7 OueHo4HbIEe CpeacTrBa AJid NpoOBEACHUSA l'lpOMC)KyTO‘lHOﬁ aTTeCTalum

7 OneHoYHBbIE CpeCcTBA [JIsl POBeIeHNs MPOMEeKYTOYHOM aTTecTAlluH

Ipwua 2

OueHouHbIe CpeCTBA IJIS1 MPOBeIeHUs] MPOMEKYTOUYHOI aTTecTaluu

a) [lnanupyemsble pe3yabTaThbl 00YUYeHHS M OLIEHOYHBIE CPeICTBA [IJIsl POBEIeHUs MPOMEKYTOUHOMH

aTTecTaluu:
CTpyKTYPHBIN
PYKIYP [Imarnpyemsbie pe3yabTaThl
DIIEMEHT O1eHOYHBIE CPEICTBA
o0yueHus
KOMIIETEHIINN

Kon u conep:kanue koMneTeHuuu

OIIK-12 CrnocobeH obecrieunBaTh TEXHOJIOTHYHOCTh M3JENIMH M MPOIECCOB MX H3TOTOBIICHUS, YMETh

KOHTPOJIMPOBaTh  COONIOJICHHE TEXHOJNOTUYECKOW JIMCIUIUIMHBI TMPH  HM3TOTOBICHUW  W3JCITHA
MAaIIUHOCTPOCHUS;;
OIlK-12.1 Oo6ecneunBaeT Ilepeuens meopemuueckux 60npocoe:

TEXHOJIOTHYHOCTh H3ACIUN

u MPOIIECCOB Hux
HM3rOTOBJICHMUS, yMmeer
KOHTPOJIMPOBATh
coburoenme
TEXHOJIOTHYECKOHN
JTACIIUIUTHHE npu
U3TOTOBJICHUU W3S
myTeM 00paboTku

MCTAJIJIOB JaBJICHUECM

10.

Tena’?

Uro Ha3pIBaeTCS HANPSKEHHBIM
COCTOSIHUEM B TOUKE TBEPAOTO
negopMupyemoro tena?

YT0 Takoe TEH30P HANPSIKEHUHN U IS 4ero
OH HCIIOJNIb3YETCS B TCOPUH HAIIPSKECHUN ?
JoxaxuTe, 4TO TEH30p HANPSKEHUN
OJTHO3HAYHO ONpEeNIeT HapsHKEHHOEe
COCTOSIHHE B TOYKE TBEPOTO
neGopMUPYyEMOTO Tea.

UTo Ha3bIBAIOT IVIABHBIMH HATPSKEHUSAMHU
Y KaK UX OTMPEIETUTh U3 MPOU3BOIHHOTO
TEH30pa HaNpsLKEHU?

JJ1st 4ero B MEXaHUKE CIUIOIIHON CpPeJibl
BBITTOJTHSIETCS PA3JIOKEHUE TEH30pa
HaIpsHKEHUH Ha [AapOBOU TEH30D
HaIpsOKEHUH U IEBUATOP HANPSKEHUIN?
Uro Takoe AedopMaiys U KaKOBbI
OCHOBHBIE BUJIBI ieopmMariin?

B gem 3akirouaercs GU3MUECKUIA CMBICIT
reoMeTpuyeckux ypasHeHnid Komm?

Kak cBsi3anbr Mex 1ty co0oii yaenbHas
MOTEeHIMATbHAs SHEprus AedopManuy B
TOYKE TeJa ¥ MOTEHINAIIbHAS SHEPTUS
nedhopMarii BCETo TBEPIOTO
nehopmupyemoro Tena?

[lepeuncnure OCHOBHBIE YPaBHEHHUS
MEXaHUKH TBEPAOTO NehOpPMHPYEMOTO
TeJIa.




CTpyKTypHBIH
JNIEMEHT
KOMITCTEHIINU

[TnaHupyeMbie pe3ybTaThl
o0OydeHus

O1eHOYHBIC CpPeICTBa

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

BrimonnuTte BeiBoa auddepeHnranbHbIX
ypaBHEHU paBHOBecHs. B uem
3aKITI0YAeTCs UX (PU3UUECKUI CMBICIT?
Beinonnure BbIBOJ ypaBHEHUN
Hepas3phIBHOCTH Aedopmanmii. B uem
3aKITIOYACTCS MX (PU3UICCKUN CMBICTT?
J51g 9yero B MexaHMKE CIUIOIIHOM cpenbl
HCTONB3YIOTCS (PU3NYECKUE YpaBHEHHUS?
3anumuTe 06001meHHbIH 3aKk0H ['yka
MOSICHUTE, KAaK€ OCHOBHBIE KOHCTAHTHI
BXOJIAIT B HETO.

Packpoiite CyIITHOCTS OCHOBHBIX CIIOCOOO0B
BBIBOJIA PA3pEIIAOIINX CUCTEM YpaBHEHHI
MEXaHHKHU CIUTOIIHOM Cpepbl.

Uro Ha3bpIBaETCA HANPSKEHHBIM
COCTOSTHHEM B TOUYKE TBEPIOTO
nedopMupyemMoro Tena’?

YT0 Takoe TEH30P HANPSKEHUH U IS 4ero
OH HCMOJb3YETCS B TEOPUU HAIPSKEHUM?
JlokaxxuTe, 4TO TEH30p HANpPsHKEHUN
OJIHO3HAYHO ONpEIeNiseT HaNpsHKEHHOEe
COCTOSIHHE B TOUKE TBEPJOTO
nehopMUPYyEeMOTro Tela.

UTto Ha3bIBAIOT IVIABHBIMU HAPSKEHUSAMU
1 KaK UX OIPEJENNTh U3 IPOU3BOIBHOIO
TEH30pa HaNpsLKEHUH?

[ 4ero B MEXaHUKE CIIOIIHOM Cpe/bl
BBITTOJTHSIETCS PA3JIOKEHUE TEH30pa
HaIpsHKEHUH Ha [apOBOU TEH30D
HaNPSHKEHUH 1 AEBUATOP HANPSKEHUN?
Uro Takoe aedopmaius U KaKOBBI
OCHOBHBIE BUABI fedopmarin’?

B 4em 3akirouaercs GU3MUECKUA CMBICIT
reoMeTpuyeckux ypaBHeHuit Komm?

Kak cBs3anbl Mex 1y co00il yaenbHast
MOTEHIMAIbHAs SHEprus AedopMaluy B
TOYKE TeJa ¥ MOTEHINATIbHAs SHEPTUS
nehopMaIiy BCero TBEPI0ro
negopMupyemoro tena?

[lepeuncnure OCHOBHBIE YPaBHEHUS
MEXaHUKH TBEPAOTO JIehOPMUPYEMOTO
Tena.

BrimonnuTte BeiBoA auddepeHnranbHbIX
ypaBHEHUI paBHOBecHs. B uem
3aKIII0YAeTCs WX (PU3UIECKUI CMBICIT?
BrinonsuTe BBIBOJ ypaBHEHUI
Hepa3pbhIBHOCTH JeopManuii. B uem
3aKITI0YAETCs UX (QU3UIECKUI CMBICIT?
Jln1g 4ero B MEXaHMKE CIUIOIIHOM cpenbl
HCHONB3YIOTCS (PU3NYECKUE YpaBHEHHUS?
3anumuTe 00001IeHHbIH 3aKk0H ['yka 1
MOSICHUTE, KAKNE OCHOBHBIE KOHCTAHTBI
BXOJIAIT B HETO.

Packpoiite CynHOCTh OCHOBHBIX CIOCOO0B




CTpYKTYpPHBINA
TPYKIYP [Tnanupyembie pe3yabTaThl
DJIEMEHT OLieHOYHBIE CPECTBA
o0OydeHus
KOMIIETECHIINH

BBIBOJIA PA3PEIIAIONIUX CUCTEM YPaBHEHUI
MEXaHHUKH CIUIOIIHON CPeJIbl.

28. Jucnokanuu. Bunibl guciokanyu.

29. JBmwxenue JIUCJIOKAIINH. Binsaue
JUCIIOKAIIMH Ha IIPOYHOCTh KPUCTAILIOB.

30. MexaHn4YecKHe CBOMCTBA TBEPABIX TEIl.

31. OCHOBHBIC 3aKOHOMEPHOCTH YIPYrod H
IJIACTUYECKON AeopManuy KpUCTaIOB.

32. CBepXIUIaCTHYHOCTh M YCJIOBUSL €€
BO3HUKHOBEHUS.

0) [lopsimok mpoBeaeHMs MPOMEXKYTOYHOW aTTECTAINH, TTOKA3aTeNIl U KPUTEPUH OLICHUBAHUS:
[TpomexxyTouHas aTTecTaluy NPOBOIUTCS B popMe ‘3K3aMeHa U 3a4yeTa C OLICHKOM.

IIpomesxyTouHas arTecTalus 10 JUCLHUIUIMHE BKIOYAET TEOPETUUECKUE BOIPOCHI, TIO3BOJISIOIINE
OLICHUTH YPOBEHb YCBOCHHS 00YYaIOIIUMHKCS 3HAHUH, YMEHUH 1 BIIAJICHUI, U IPOBOJUTCS B popmMe
0IIpOca € YYETOM BBINIOJHEHHUS 3a1aHUH [0 NPAKTHYECKUM PadoTaMm.

Iloxka3atenu u KPUTEPUHU OICHUBAHUS IK3aMeEHa:

— Ha OLIEHKY «OTINYHO» (5 06aJioB) — 00yYarOLINICs JEMOHCTPUPYET BHICOKHH YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTECHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITyOOKOe 3HaHHE YIeOHOTO
Marepuaia,

— Ha OLIEHKY «XOpo110» (4 6asuia) — 00ydaromuiicst AEMOHCTPUPYET CPEIHUN YPOBEHb CHOPMHUPOBAHHOCTH
KOMITETEHIIMU: OCHOBHBIE 3HAHUS, YMEHHsI OCBOCHBI, HO JIOMYCKAIOTCSI HE3HAUYNTEIbHBIEC OIHOKHY,
HETOYHOCTH, 3aTPyIHEHHS IIPY aHAINTHYECKHUX OIepalusix, HepeHoce 3HaHUI U YMEHUI Ha HOBBIE,
HECTaH/IapTHBIE CUTYAIHH.

— Ha OLIEHKY «YyJIOBJIETBOPUTENLHO» (3 Oaia) — o0yyaromuiics JeMOHCTPUPYET HOPOTOBBIN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMITETCHITUH: B X0/I€¢ KOHTPOJIBHBIX MEPOTIPUATHI JJOMYCKAIOTCS OITUOKH,
NPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUI1, HABBIKOB, 00YYarOLIUICS UCTIBITHIBAET
3HAYUTENbHBIE 3aTPYAHECHUS IPH ONIEPUPOBAHUY 3HAHUSAMU M YMEHHUAMU IIPH UX NIEPEHOCE HAa HOBBIE
CUTYaIUH.

— Ha OIICHKY «HEY/IOBJICTBOPUTEILHOY (2 Oalia) — oOy4aromuiics IeMOHCTpUpYeT 3HaHus He 0osee 20%
TEOPETUYECKOI'0 MaTepuaa, JOMyCKaeT CYIIECTBEHHbBIC OIIMOKY, HE MOXKET MI0Ka3aTh HHTEIICKTYaIbHbIC
HABBIKYU PEIICHUS MPOCTHIX 3aj1ad.

IToxa3zaTenu u KPpUTEPHH OLICHUBAHUSA 3aYeTa:

— Ha OIEHKY «OTJIMYHO» (5 0aiIoB) — 00y4YarONUIiCs IEMOHCTPUPYET BBICOKUH YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHITHI, BCECTOPOHHEE, IITyO0KOE 3HaHKE Y4eOHOTO MaTepHara,




— Ha OTIICHKY «XO0poIIoy (4 6amia) — o0yJaromuiics ACMOHCTPUPYET CPEAHIHN ypOBEHb COPMUPOBAHHOCTH
KOMITETCHIIMU: OCHOBHBIE 3HAHUS, YMEHHSI OCBOCHBI, HO JOMYCKAIOTCS HETOYHOCTH, 3aTPyTHEHUS TIPU
AHAIMTUYECKHUX OIEPALUAX, IEPEHOCE 3HAHNN U YMCHHIA HA HOBBIC, HECTAHIAPTHBIC CUTYAIUH.

— Ha OLIEHKY «yIOBIETBOPUTENHHO» (3 Oaia) — o0yyaromuiics JeMOHCTPUPYET IOPOTOBBIN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETCHIIUH: B X0/I€¢ KOHTPOJIBHBIX MEPOTIPUATHI JOMYCKAIOTCS OIIUOKH,
IPOSIBIISIETCS OTCYTCTBHE OTAEIBHBIX 3HAHNUH, 00yUYaroIuiics NCTIBITHIBACT 3HAUYUTEIIBHBIC 3aTPy IHEHUS
MIpYU OTIEPUPOBAHUH 3HAHUAMU M YMEHHUSIMH IIPU UX NIEPEHOCE HAa HOBBIE CUTYAlIHU.

— Ha OIEHKY «HEYIOBJIETBOPHUTEIHHOY (2 Oaia) — oOydaromuiics IeMoHCTpUpyeT 3HaHus He 6oiee 20%
TEOPETHUYECKOT0 MaTepuaa, JOIMyCKaeT CyIECTBEHHBIC OIIMOKY, HE MOXKET M0Ka3aTh HHTCIUICKTYaIbHbIC
HaBBIKU PEIICHUSI MPOCTHIX 3a]1a4.



