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PaGouas mporpamma cocrasiera Ha ocHoBe @I'OC BO - 6akamaBpuart mo

HanpasieHuto noarorosku 15.03.01 MamunocTpoenue (npuka3z MunoOpHayku Poccun ot
09.08.2021 . Ne 727)

Pabouas mporpamma paccMoTpeHa u oo0peHa Ha 3acefanuu kadenpsl MamuHel 1
TEXHOJIOTHH 00pa0OTKH JAaBJICHHEM U MAIIMHOCTPOCHUS
21.01.2025, nmpotokon Ne 4

3aB. kadeapoit .
_ C.M. I'lnaros

Pabouas nporpamMmma ono6pena meroauueckoit komuccuein UMMuM
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JIner akryanuzanuu padodeii nporpaMmbl

Pabouas mporpamma rnepecMoTpena, oocykaeHa u onodpeHa st peanusanuu B 2026 - 2027
y4eOHOM rojTy Ha 3aceqaHuu Kadeapsl MamHbl ¥ TEXHOJIOTUH 00pabOTKH TaBICHUEM U

[Ipotokon ot 20 1. N
3aB. kadeapoii C.N. Ilnaros

Pabouas mporpamma nepecMoTpena, oocykaeHa u ogodpeHa st peanusanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kadeapsl MaIluHbl 1 TEXHOJIOTHH 00paOOTKH JaBJICHUEM U

[Ipotokon ot 20 1. N
3aB. kadempoii C.U. ITnaToB

Pabouas mporpamma repecMoTpena, oocykaeHa u o1oopeHa uist peaymszanuu B 2028 - 2029
y4eOHOM oy Ha 3acefaHuu Kageapsl MalIuHBI B TEXHOJIOTHH 00pa0OTKH JTaBJICHHEM U

[IpoTokoi ot 20 1. N
3aB. kadenpoii C.U. [1naToB

Pabouas nporpamma nepecMoTpeHa, oocyxkaeHa u ogodpena g peanusauuu B 2029 - 2030
yueOHOM oy Ha 3acefaHuu Kageapsl MalIiHBI 1 TEXHOJIOTHH 00pa0OTKH JTaBJICHHEM U

[IpoTokoi ot 20 1. N
3aB. kadenpoii C.N. [1naToB

Pabouas nporpamma nepecMoTpeHa, oocyxkaeHa u ogqodpena s peanusanuu B 2030 - 2031
yueOHOM roy Ha 3acefaHuu Kadeapsl MaluHbI 1 TEXHOJIOTHH 00pabOTKH JaBICHUEM U

[IpoTokomn ot 20 1. N
3aB. kadenpoit C.U. [TnaToB




1 Henau ocBOeHMS TUCHUNIMHBI (MOTYJIs1)

[lesnbr0 OCBOEHUS TUCIUILIMHBI «MeXxaHuKa CIUIOIIHONW CPENbI» SBIISETCS U3YUYECHHE U
MOJIrOTOBKA K OCBOCHUIO COBPEMEHHBIX TEOPETUUECKUX U TEXHOJIOTHUYECKUX OCHOB
00pabOTKH MaTepHAJIOB JaBJICHUEM, OCHOBAHHBIX Ha CII0)KHOM KOMILIEKCE Pa3eiioB
(U3MKN 1 MEXaHUKH.

2 MecTo TMCHMILTHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuummmaa MexaHuKa CIIONTHOM CPeJIbl BXOIUT B 00S13aTENIbHYIO YaCTh Y4€OHOTO
1aHa 00pa3oBaTEIbHON MPOTPaMMBI.

Jis n3ydeHust AUCUUTLITMHBI HEOOXOAMMBI 3HAHUS (YMEHUS, BIAICHUS ),
c(hOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS JUCIUIUINH/ TIPAKTHK:

®dusznka

TexHon0rrst KOHCTPYKIIMOHHBIX MaTeprasoB

3uanus (yMeHUs, BIaJICHU ), TOJTyYEHHbIE IPU U3yYECHUH JaHHOW AUCIUITIIMHBI
OyayT HEOOXOAMMBI AJI U3YYECHUS JUCIUILTAH/TIPAKTHK:

BoccraHoBiieHrE B yIPOYHEHHE JIETAJIEH MAIlIUH

Jetanu MaiH

[ToaroroBka K mpoIeAype 3alIUThI U 3aIIUTa BBITYCKHOM KBAIM(UKAITUOHHOM
paboThI

[IpoekTHas AeSITENbHOCTD

3 Komnerenuunu odyuarmuierocs, popmMupyemblie B pe3yJibTaTe 0CBOCHUS

AUCHUILVIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHust

B pesynbpTaTe ocBOeHUS JUCHUILIMHBI (MOayJsl) «MexaHuKa CIUIOUTHON Cpebl»
00y4JarOIMHUICs JOIDKEH 00J1aaTh CIEAYIOINUMH KOMIIETCHIIUSIMU:

KO)I HHAWKATOpa I/IHILI/IKaTOp JOCTHXXCHUSA KOMIICTCHIIN

OIIK-12 CnocoGeH obecrnieunBaTh TEXHOJIOTHYHOCTD U3/IETHIA U TPOIIECCOB UX
M3TOTOBJICHHS], yMETh KOHTPOJIUPOBATH COOIIOCHNE TEXHOIOTUYECKOW AUCIUIIITUHBI TIPU
W3TOTOBJIEHUH U3/I€JINI MAIIMHOCTPOCHHS,

OIlK-12.1 ObecnieurBaeT TEXHOIOTUYHOCTH U3/IEIHI U MPOIECCOB MX
W3TOTOBIICHHS], yMEET KOHTPOJIUPOBATH COOIIOIEHUE TEXHOIOTHUECKOM
JUCIUILTAHBI TPU U3TOTOBJICHUH U3JICHMA TyTeM 00paboTKH METaioB
JaBJIEHUEM




4. CTpyKTYypa, 00bEM M Colep:KaHue TUCHUILIHHBI (MOTYJIs1)
OO01mast Tpy10€MKOCTh TUCITUTUIMHEI COCTABIISICT 7 3a4ETHBIX eIUHUI] 252 aKaj. 9acoB, B TOM

HUCJIC:

— KOHTaKTHas padota — 19 akan. 4acos:
— aynutopHas — 16 akaj. 4acos;
— BHEAyJUTOpHas — 3 aKaJl. 4acoB;

— camocTostenbHas padora — 220,4 akaj. 4acos;

— B hopMme npakTrueckoi noarorosku — 0 akaj. vac;
— MOATOTOBKA K 3K3aMeHy — 12,6 akaj. yac

dopma aTTeCTaluy - IK3aMEH, 3a4ET C OLEHKOMN

AynuropHas 5 =
KOHTaKTHas paboTa ZE dopma TeKynero
E R
B aKa/l. yacax o B KOHTpOJIA
Pasnen/ tema g, ( A ) 2 e . P Kon
> Z ©| caMOCTOATENBHOM |  yCIIEBaEMOCTH M
JICTIUTITAHBI < e = . | xoMmeTeHIUH
g g paboThI IPOMEXYTOYHOMH
1ab. | IpakT. 3
Tex. p zZ'g aTTecTalyu
3aH. 3aH. | O &
1. Paznen 1
CamocrosTenbHoe
1.1 CgotlicTBa aMOp$HBIX U H3y4eHHE .
pd 0,5 10,3 YHICHP YcerHblii onpoc
KPUCTAIIMYECKUX TEI y4eOHOI
JIUTEPATYPhI
CamocTosiTeTbHOe
1.2 AtomHo- HBVACHIE
KPHCTaJUIMYECKOE CTPOEHHE 0,1 10 }:611012 YerHblii onpoc
METaJLIOB e
JIUTEPATyPhI
1.3 Teopusi CTPYKTYpHBIX
CamocTosiTeTbHOe
HECOBEPILICHCTB, MEXaHU3M
& U3y4yeHHe .
IIacTUYECcKO# nedopmanu 0,2 10 GHoi YerHblii onpoc
HACATBHBIX KPUCTAIIIOB U Y4
JIMTEPATyPhI
peanbHBIX METalIOB
1.4 CBepXImIacTHYHOCTb, CamocrosiTensHOe
BUJIbI CBEPXIUIACTHYHOCTH U3y4CHUE .
P ’ 0,4 30,1 v N YCTHBIN Ompoc
IPUMEHEHHUE B y4eOHoI
MPOMBIIIICHHOCTH 3 JIMTEPATYPhI
1.5 Crapenue MeTauioB u CamocrosTenbHOe
CIUIaBOB, MEXaHHU3M U3y4eHHe .
’ 0,1 30 v N YcTHbIi onpoc
CTapeHusl, MyTH YIPaBJICHHS yueOHO#
CTapeHHeM JIMTEPATYPhI
.6 Texctypa u ee 3HaUCHHE aMOCTOSITETTEHOE
16T C
B TIPAKTHKE MTPOU3BOJICTBA U3y4CHHUE .
P P 0,1 30 v N YcTHbIi onpoc
nepepadoOTKH JTMCTOBBIX yueOHO#
MarepuaoB JIMTEPATYPhI
1.7 Teopus pa3pyuieHus
METaJIJIOB, CamMocTosATenbHOE
€HOMEHOJIOTUUECKHE U3y4eHHe .
b 0,4 4 30 v N YcTHbIi onpoc
MPE/CTABICHUS O y4eOHOI
paspylieHHe, KpUTepUH JIUTEPATYPhI
paspyuieHust
CamocrosTenbHOe
1.8 ITon3yuecTs U .
12 30 H3y4eHUe YcerHblii onpoc
pernakcanus ®
y4eOHOI




JUTEepaTypbl

1.9 Omnpenenenue CamocTosiTeNbHOe
nedopMaluii Ipy PoCTOM H3yYEHHE N
Gop pH b 40 YHCHH YcTHBIN orpoc
capure. OnpeneneHue yueOHOI
MOJIYJISl YIIPYTOCTH JIATEPATYPhI
CaMOCTOSTEIILHOS
HU3yUYCHHUC Cpaya 3a4eTa 1o
1.10 3auer YHICHH
yueOHOI ouseram
JIATEPATYPhI
Hroro no pazaeny 2204
HWroro 3a cemectp 220,4 320,3K3aMeH
9K3aMeEH, 3a4€ET C
Hroro mmo AMCLMILIMHE 220,4 i

OLICHKOM




5 O0pa3zoBare/ibHbIE TEXHOJIOTHHI

Jns peanuzanuu nperycCMOTPEHHBIX BUJIOB Y4eOHOI pabOThI B KauecTBE
00pa3oBaTebHbIX TEXHOJIOTUH B MIPENOJaBaHUH TUCITUILINHBI « MeXaHUKa CILTONIHOM
CpeIbD» UCTOIb3YIOTCS:

1. TpagunroHHBIE 00pa30BaTEIbHBIE TEXHOIOTUH OPUEHTHPYIOTCS Ha OPraHU3aIHIo
00pa30BaTENBbHOTO MPOLECcCa, IPEANOJIATAIOITYI0 IPSIMYIO TPAHCISALUIO 3HAHUN OT
IPEenoIaBaTess K CTyIeHTY (MIPEUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIIBHO-
WUTIOCTPATUBHBIX METOI0B 00yueHus1). YueOHas NesiTeIbHOCTh CTYIEHTa HOCUT B TaKUX
YCIIOBUSX, KaK MPaBUIIO, PETIPOTYKTUBHBIN XapakTep.

@opMbl yueOHBIX 3aHATHH C UCIIOJIB30BAHUEM TPAJIULIMOHHBIX TEXHOJIOTHIA:

[TpakTrueckoe 3aHsATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHM U HABBIKOB
0 MPEATIOKEHHOMY aJITOPUTMY.

JlaGopaTopHast pabota — opraHu3anus yaeOHOM padOTHI C peaJTbHBIMU
MaTepHaIbHBIMU U HH)OPMAIIMOHHBIMU 00BEKTaMHU, SKCIIEpUMEHTaIbHAsE paboTa ¢
AQHAJIOTOBBIMH MOJEIISIMU PealbHbIX 00BEKTOB.

2. NudopManimoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTHH —
opranusaius o0pa3oBaTeIbLHOrO MPoliecca, OCHOBaHHAsI HA TPUMEHEHUN
CIEHAIN3UPOBAHHBIX POTPAMMHBIX CPEJ U TEXHUYECKUX CPEICTB PabOThI C
uHpopmanuen.

®opMbl yueOHBIX 3aHATUN C UCTIOIB30BaHUEM HUH(DOPMALIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH:

[TpakTrueckoe 3aHsATHE B (hOpME MPE3CHTAIUU — IPEICTABICHUE PE3YIbTaTOB
IIPOEKTHOM MJIM MCCIIEA0BATENbCKOM IEATEIbHOCTH C UCIIO0JIb30BAHUEM
CHeHaIN3UPOBAHHBIX IPOTPAMMHBIX CpEl.

6 YueOHO-MeTOIHYECKOE 00ecTiedeHHe CAMOCTOSATeILHOI PadoThI 00yUYaloIMXCsl

[Ipencrasneno B npunoxxeHuu 1.

7 OneHo4YHbIe CPEACTBA /ISl IPOBeAeHUsI IPOMEKYTOYHOM aTTeCTALHH
[IpencraBieHbl B MPUIOKEHNN 2.

8 YueOHo-MeTOnMUYecKoe 1 HHPOPMALMOHHOE 0O0ecTieYeHUe TUCIIUTLINHBI

a) OcHoBHas JUTEpaTypa:

1. VuaiikuH, B. B. Mexannka. OCHOBbI MEXaHHKH CIUIOLIHBIX cpel | yueOHuk / B. B.
VYuyaiikun. — 2-e u3., crep. — Cankr-IlerepOypr : Jlans, 2022. — 860 ¢. — ISBN 978-5-
8114-2235-7. — TeKcT : aIeKTpOHHBIH // JIaHb : 2IeKTpOHHO-OMOIMOTEeYHAs cCHcTeMa. —
URL: https://e.lanbook.com/book/209819 (nara obpamenus: 21.06.2025). — Pexum
JIOCTYTIA: JIIs1 aBTOPU3. TIOJIb30BATEINEH.

2. T'yp6aros, C. H. Jlekuuu mo MexaHuKe CIUIONIHBIX cpef : yueoHoe mocobue / C. H.
I'ypbaroB. — Hwxuuit Hosropoxa : HHI'Y um. H. 1. Jlo6auesckoro, 2023. — 137 ¢. —
ISBN 978-5-91326-797-9. — TekcT : aneKTpoHHbIH // JIaHb : 31eKTpOHHO-010IHoTe yHAas
cucrema. — URL.: https://e.lanbook.com/book/344609 (nara obparenus: 17.05.2025). —
Pexum noctyna: ass aBTOpU3. MOJIb30BaTENEH.

0) lonmosiHuTEIbHAS JIMTEpPaTypa:
I.Ilemmyposa, H. I'. OGpaboTka metamioB naBieHueM (0OmuUN Kypc) : ydeOHOe
noco6He/ H. I'. Hlemmrypoga, /1. O. IlyctoBoiitoB ; MI'TY. - Marauroropck, 2013. - 142 c.
Wi, cxembl, Tabm. -  https://e.lanbook.com/book/344618 (mara  oOpareHus:
04 10.2025). - Makpoo0ObekT. - Tekct : anekrponHsIii. - ISBN 978-5-9967-0381-4.
1. 2. Hoporo6un, B. I'. Teopernueckne oCHOBBI 00paOOTKH METAIIJIOB JIaBJICHHEM :



yuebnoe mocodbue / B. I'. Hoporooua, A. I'. Kopuyno, K. I'. IluBoBapoBa ; MITY. -
Maruautoropck:  MI'TY, 2015. - 1 osmekrpon. onr. guck (CD-ROM). -  URL:
https://e.lanbook.com/book/344629 (mata oOpamenus: 04.10.2025). - Makpooobekr. - Tekcr
AJIEKTPOHHBIN.

3. lllaruBanuena, I'. H. Mexanuka crutonHex cpen : yaeonoe mocodue / I'. H.
[ITaruBanueBa, C. M. ['osoBu3uuH ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 a5ekTpoH.
onr. auck (CD-ROM). - URL: https://e.lanbook.com/book/344639 (nata oOparieHwust:
04.10.2025). - Makpoo0bekT. - Teker : anekTponnsiii. - ISBN 978-5-9967-0979-3.

B) Meroanyeckue ykasaHnus:
Kanpuenko A.A., [Tamenko K.I'. Metoap! onucanust u ananusza GopMOU3MEHEHHS
Metaiuia. Meroauueckue ykazanusi. Marauroropcek, 2017.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypebl:

IIporpammMHoe obecrieyenne

HanmenoBanue .
110 Ne norosopa Cpoxk nieficTBuUS TULEH3UU

BupryansHsiii
CTEHJI CUCTEMBI
aBTOMAaTHYECKOTO
YIIpaBJICHUSA
TEXHOJIOTUYECKUM
apaMeTpoM

cBuaeTebeTBO No2013612340 OeccpoyHO

I'panna-Cmera,

J1-1085-18 ot 29.08.2018 OeccpoyHO
Bepcust CTyieHT

AnmnapartHo -
IIPOrPaMMHBII
KOMILIIEKC
"MHoromMaciTabH
oe
MOJIEJTMPOBaHUE B
HaHOTEXHOJIOTUSX

K-62-14 or 12.08.2014 6eccpouHO

IIpodeccnonanbubie 0a3bI JAHHBIX U HH(POPMAIIMOHHBIE CIIPABOYHbIC CHCTEMBbI
HasBanue xypca Ccpbuika
HanumonaneHas nHQOpMaIOHHO-aHAIUTHYECKAs URL:
cucrema — Poccuiickuit nuexc HayaHoro nutupoBanus | https://elibrary.ru/project_risc.
(PMHLY) asp
®denepalibHOE TOCYAAPCTBEHHOE OIOIKETHOE
yupexenue «DenepanbHblii HHCTUTYT URL.: http://www1.fips.ru/
IPOMBIIIJICHHON COOCTBEHHOCTH»
9 MaTepuaJIbHO-TeXHHYECKOe 00ecnedeHne TUCIUTLINHBI (MOTYJIs1)

MaTepI/IaJILHO-TeXHI/I‘-ICCKOC obecrneucHue JUCHUITIIIMHBI BKIIFOYACT:


http://www1.fips.ru/

JlekIMOHHAs ayUTOPUS - MYJIbTUMEAUMHBIE CPEACTBA XPAHEHUS, IIepeauu U
npeacTaBieHus nHpopmanuu. Y4yeOHble (QUIbMBI,

JlaGopaTopust MEXaHUYECKUX MCIBITAHUH - MAIIMHBl YHUBEPCAJIbHBIEC HCIIBITATEIbHBIC
Ha PacTsDKEHHE, CKATHE, CKPYYHBAHUE; MEPUTEIbHBIN HHCTPYMEHT; PUOOPHI IS
U3MEpEeHHs TBEPIOCTH 10 MeToaM bpunemns n PokBenna; MukpoTBepaoMep; neuu
TEPMHUYECKHE;

Jlaboparopus metamiorpadun - Mmukpockonst MUM-6, MUM-7,

AyIUTOpHUH IJIs1 CAMOCTOSITETILHON paObOThI: KOMITBIOTEPHBIE KJIACChHI; YUTATIBHBIE
3aJ16l OMOIMOTEKH - IEPCOHATBHBIE KOMIIBIOTEPHI C BEIXOJIOM B Ce€Th MIHTEpHET, C 10CTYIIOM
B DJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTelbHyI0 cpey yHuBepcurera. Habop
NPUKIAJHOTO TPOrPAMMHOTO 00ECHEUeHHUS sl MOJCITHPOBAHMS, AT OPUTMHU3ALIIHH,
BU3YIM3aLUH U aBTOMAaTH3UPOBAHHOTO MIPOSKTUPOBAHUS TEXHOJIOTMYECKUX MAIIHH.



[punao:xenune 1

6 YueOHO-MeTOAMYECKOe 00ecniedeHe CAMOCTOSITeJIbHOM PadoThl 00y4aI0IIMXCS

Mo ducyunauHe « MeXaHMKA CIJIOIIHOM CPeAbl» npedycmompeHa ayoumopHas u eHeayoumopHas
camocmoamesnsHas paboma oby4YaroWUXcH.

CamocmoamensHaa paboma cmydeHmos npeornosazaem peuieHue KOHMpPOosabHbIX 3a0a4 Ha
MPAKMUYeCcKUx 3aHAMUSIX.

NabopartopHana pabota Ne 1

OnpegeneHue gedopmauuii npu npoctom casure. OnpeseneHne MoayAsA YNpyrocTu.
NabopaTtopHas pabota Ne 2

N3mepeHue koadduumeHTa CONPOTUBAEHUS NPU TEUEHMM BO34YXa B LUIMHAPUYECKON TpybOKe
NabopaTtopHan paboTta Ne 3

OnpeaneneHue uncna PeitHonbaca

NabopaTtopHana paboTta Ne 4

NccneposaHue obpaTHOW NOA3y4ecTy (BOCCTAHOBIEHWA) 31aCTUYHOCTM MaTepUasos.
NabopaTtopHas pabota N2 5

McnbiTaHWA maTepuasnoB Ha pPecypc NaacTUYHOCTH

KoHTponbHble paboTbl

Nel

OnpegaeneHune rnaBHbIX HAaNPAXKEHWIN TeH30pa.
Ne2

CocraBnieHue 6anaHCcoBbIX ypaBHEHVIﬁ ANA NHTEHCUBHbIX XapPaKTEPUCTUK MACCbl, KOZIMYHECTBa ABUXKEHUA,
MOMEHTAa KO/IM4YeCTBa ABUXKEHNA, SHEPTUN N €€ COCTaBALNX.

Ne3

PacyeT 3HaYeHUI KPUTEPMEB YCTOMYMBOCTH.

MpumepHble 3343a4KM ANA CAMOCTOATE/IbHOIO peLleHus

1. 3apaHbl gnarpammol
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anpsxK : G — HanpsKeHHE; 1=0,5(c1 + G2); Y = &1 - &,
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Aeopmaris ’}" l;pp‘_;m‘”l ’ | — MIACTHYECKOE COCTOSAHHE; 2 — YIPYTOE COCTOSHHE; 3 — 3aNpe/Ie/IbHOE COCTOSHNE,

y4acTokK ocrat OYHO¥ NPOYHOCTH

[ns ykasaHHOro rpaduKa yKaxkmute BUA MOAENN, €€ KNHEMATUYECKOE M306parkeHne, npuBeauTe

npumepbl NOA06HbIX cpea,.

2.

3apaHbl TEH30pbI.

BblaenmTe WapoBOM TEH3OP.

HalauTte noctoaHHbIE NapameTpbl TEH30pa, He 3aBUCALLLIME OT CUCTEMbI KOOPAMHAT.

3. 3apaHo BEKTOPHOE NoJjie CKOPOCTEN.

MoKarKMTe C KaKoM CKOPOCTbIO Cpesa CRMMAETCA U BPALLLAeTCcA NO 3a4aHHOMY BEKTOPHOMY MO0
CKOpOCTeN.

4. 3afaHbl NapameTpbl cpes;: BA3KOCTb, NIOTHOCTb, TENJONPOBOAHOCTb, TEMMNEPATYPA,
abpasnBHOCTb U Ap.

5. 3apaHbl aHepreTnyeckue nona: A4aBAeHus, rpagnueHTbl TeMNepaTyp, CKOPOCTU M YCKOPeHUS,
YyATPa3BYKOBOE BO3AeNCTBME, BUDPaLMM, TPEHME, MOTOKM Fasa UM NAa3Mbl, S1EKTPUYECKNE
nonsa v gp. 3a,aHO Bpems BO3AENCTBUA NoSeN.

6. 3agaHbl  KMHEMaTMYeCKMe CXeMbl B3aMMOLENCTBUIN OOBEKTOB B CUCTEME: MHCTPYMEHT,
3aroToBKa, TEXHOIOrMYECKUI npoLecc.

7. 3ajaHbl MEXaHUYECKME CBOWMCTBA Cpeabl: yAapHas BA3KOCTb, Npeaen TeKy4ecTu, TBepAoCTb U Ap.

Ona NeNe4d-7, ucnonb3ya annapat MCC 1 3aaaHHble napameTpbl cpedbl onpesennte  BO3MOXHOCTb

IKCnAyaTaunn CUCtembl U3 p,eTaneM, Y3108 NPU NPOEKTUPOBaHUN.

MpY KaKMx napameTpax MexaHUYECKMX CBOWMCTB M Harpyskax metann (matepuan) byaeT paspywarca?

YKaxuTe BMA paspyLlleHmnsa, Bua n3Hoca.

Tembl ANnA NOATOTOBKMU K 3a4eTy

1. Y70 HasbIBAETCA MOJHLIM HaMNpPsAXKeHNEM B TOUKe TBepAoro aebopmupyemoro Tena?

2. Y70 Ha3bIBaETCA HANPAXKEHHbIM COCTOSIHUEM B TOUKE TBEPAOro AedopMmpyemoro Tena’?

3. YT0 TaKoe TEH30p HaMNPAXKEHUM U ANS YETO OH UCMONb3YETCA B TEOPUMN HAMPSAXKEHUIA?

4, [OKaXKuTe, YTO TEH30P HaNPSXKEHNN O4HO3HAYHO onpeaenseT HanpPAXKeHHOe COCTOAHNE
B TOYKe TBEpPA0ro AedopmMmnpyemoro Tena.

5. YT0 Ha3bIBAIOT rMaBHbIMM HANPSXEHUAMM U KaK UX ONpeseinTb U3 NPoM3BOJIbHOTO
TEH30pa HaNPAXKEHUI?

6. [na yero B MexaHuKe CM/OWHOM cpeapbl BbIMOMHAETCA Pa3/ioxKeHNe TEH30Pa
HanNpAXEeHUM Ha LWaPOBOW TEH30P HAMPAXKEHUN N AEeBUATOP HAMNPANKEHNN?

7. Y70 Takoe aedopmaLma U KaKoBbl OCHOBHbIE BUAbI Aedopmaumumn?

8. B uem 3akto4aeTCA PUINYECKUIA CMbIC/T FEOMETPUYECKUX YpaBHEHMI Kown?

9. KaK cBfA3aHbl mexay coboi yaenbHas noTeHUManbHasa sHeprua aedbopmaumm B TOUKe
TeNla U NoTeHLUManbHas aHeprus aedopmaLMm Bcero TBepaoro gepopmmpyemoro Tena’?

10. Mepeuyncante OCHOBHbIE YPaBHEHUSA MEXaHUKM TBEPAOro Aedopmmpyemoro Tena.

11. BbinonHuTe BbiBOA AMddepeHLManbHbIX ypaBHEHN paBHOBecKA. B uem 3akntovaeTcs

nX GU3NYECKUIN CMbICA?



12.

13.

14.

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

21.

22.
23.

24,

25.
26.

27.
28.

29.
30.
31.

32.

33.

34.

35.

36.
37.

38.
39.
40.
41.

42.

43.

BbINoNHUTE BbIBOA YPaBHEHMUI HEPA3PbIBHOCTM Aedopmaunin. B yuem 3aknrovaeTca mx
dusnyeckuit cmbicn?

[na yero B MexaHMKe CN/IOWHOW cpesbl MCNOb3yoTcAa GU3MYECKME YpaBHEHNA?
3anuwunte 0606LLEHHbIN 3aKOH MN'YKa U NOACHUTE, KAKME OCHOBHbIE KOHCTAHTbI BXOAAT B
Hero.

PackpoiTe cyWwHOCTb OCHOBHbIX CMOCO60B BbIBOAA Pa3peLlatoLLMX CUCTEM YPABHEHUIA
MEXaHWMKW CNIOLHON cpeapl.

Auncnokaumun. Bugbl aucnokaumu.

JBvxkeHne gucnokauum. BanaHve gucnokaumm Ha NpoOYHOCTb KPUCTANJIOB.
MexaHM4ecKMe CBOMCTBA TBEPAbIX TEN.

OCHOBHble 3aKOHOMEPHOCTU YNPYron 1 naacTuyeckon aepopmanmm KPUCTa NoB.
CBepXNAaCTMYHOCTb U YCNOBUA €€ BOSHUKHOBEHMUS.

CTPYKTYypHaa cBepxnaacTMYHOCTb M obnactm ee npumeHeHue. WM3oTepmuyeckas
CBEpPXMJIaCTUYHOCTb.

TeopeTnyeckad M peasibHaa MNPOYHOCTb KpucTannoB. lMnactudyeckaa pedopmauma
NOMKPUCTANNNYECKUX TeN.

Auncnokauma. Cunbl, Heobxoaumble a0 NepemeLLeHna UCOKaUmUK.

YnpoyHeHWe Kpuctannos. [lnactuyeckasa pgedopmauma C TOYKM 3pPEeHUA Teopuu
HEeCOBEPLUEHCTBA KPUCTA/I/IMYECKOWN PELLETKMU.

Tennosble cBOWCTBA TBepAblXx Ten. TennoBoe ABUMKEHWE B KPUCTannax, TensoBoe
pacwmnpeHune, TeNa10NPOBOAHOCTb, TEM/IOEMKOCTb.

ONeKTponpoBOAHOCTb, CBEPXNPOBOAMMOCTD.

MarHuTHble cBOWCTBA TBEPAbIX  Ten. OunamarHetmsm. dPeppomarHeTnsm,
napamarHeTusm.

®ur3MyecKkne OCHOBbLI paspyLleHns meTannos. MexaHU3mbl 3apOXKAEHNA MUKPOTPELLMH.
deHOMeHoNOrMYecKaa TeopuAa  paspywenus. [MpegenbHole  pgedopmaummn  npu
OZAHOOCHOM U [IBYXOCHOM PaCTAXKEHUM.

®Pur3mMyecKkne 0CHOBbI AHU3OTPOMUM NOANKPUCTANINYECKUX TeN. Bug TeKcTypbl.

Cnocobbl M3yvyeHUs TEKCTYPbI. BAnaHME TEKCTYpbl Ha NaacTUYeckyo gedpopmaupmio.
YcTanoctb metannos. JepopmaunmoHHas ycTanocTb U cnocobbl ynpasneHus eto. Mepbl
npesoTBpaLLeHNA YCTanocTm CTanu.

®Pur3mMyeckne OCHOBbI PEKpPUCTaNIN3aLUN MeTannos. BanaHue pekpuctanansaumm Ha
naacTnyeckyto Aedbopmaumio U CBOMCTBA METANOB.

ConpotuBneHMe MeTanna nnactuyeckor pedopmaumnun. Bauanue Kpuctannmyeckom
peweTkn U CTPYKTYPHbIX  HECOBEPLUEHCTB  KPUCTA//IMYECKOM  peLeTKU  Ha
conpoTusaeHne metansia gepopmaumm.

HanpsAxeHna Ha HaKNOHHOW NAoLWaAKe

OnpepeneHune rnaBHbIX HaNpAXeHU TeH30pa

Onpepenexune gepopmaumii npu npoctom casure. OnpegeneHne Moayna ynpyroctm
NccnepoBaHne obpaTHOM Noi3yyecTy (BOCCTAHOBIEHWUS) 91aCTUYHOCTM MAaTeEPUAOB
CaoiicTBa aMOp(HBIX U KPUCTATUTNIECKUX TEIIATOMHO-KPUCTAITHYECKOE
CTPOEHHE METAIIIIOB

Teopust CTPYKTYpHBIX HECOBEPIICHCTB, MEXaHU3M IUIACTUYECKON Aeopmarmu
UACAITBHBIX KPUCTALIOB U PEATIbHBIX METAIIOB

CBepXIIaCTUYHOCTD, BUJIbI CBEPXIUIACTUYHOCTH, IPUMEHEHUE B
MPOMBIIUIEHHOCTH

CrapeHure MeTalIoB U CILIABOB, MEXaHU3M CTApEHUs, IyTH YIIPABICHUS
CTapeHUuEM

Tekctypa u ee 3HaYeHUE B MPAKTUKE TPOU3BOACTBA MEPEPAOOTKH JINCTOBBIX
MaTepruaIoB

TCOpI/I}I pa3pyuieHus MCTaJJIOB, (I)CHOMeHOJ'IOFI/IquKI/IC MMpEACTaBJIICHHUA O



IIpuaoxenne 2

OneHqume cpeacrsa AJ1d nMpoBeicHud HpOMeHCYTO‘IHOﬁ aTrecranmumn

a) MNnaHupyemble pe3ynbTaTbl 06y4eHUA U OLLEHOYHbIE CPeACTBA ANA NPOBEAEHUA NPOMEKYTOUHOIA

arrecrauumm:
CTPYKTYpHbIN
MnaHnpyemble pe3ynbTaThl
aNemeHT OueHo4Hble cpeacTsa
obyyeHus
KOMMneTeHUMn
Kopa, v coaepykaHue KomneteHUUM
OMNK-12 CnocobeH obecneunBaTb TEXHOJIOTMYHOCTb U3A4E/UIA U NPOLLECCOB UX U3TOTOB/IEHUA, YMETb
KOHTPOAMPOBATbL COBOAEHNE TEXHONOTMYECKOM AUCUMNANHBI MPU U3FOTOBAEHUN U3
MaLIMHOCTPOEHUSA;;
OnK-12.1 Ob6ecneunsaet lNepeyeHb meopemuyecKux e0rnpocos:
TEXHONOTUYHOCTb U34eNUN
M NPOL,ECCOB MX 1. CBepxnaacTMYHOCTb U YCI0BUSA ee
M3roTOBNEHUSA, YMEET BO3HWKHOBEHMUA.
KOHTPO/ZIMPOBAaTb 2. Y70 Ha3bIBaeTCA HANPAMXKEHHbIM
cobntogeHne COCTOAHMEM B TOYKE TBEPAOTO
TEXHOJIOTMYECKOM aebopmupyemoro Tena?
ANCUNNANHBI NpU 3. Y10 TaKoe TeH30p HANPAKEHUIN N ANA Yero
M3roTOB/IEHWUW U3LEeNNA OH NCMNONb3YETCA B TEOPUM HANPAKEHUN?
nytem obpabotku 4. [lOKaXKnTe, YTO TEH30P HANPAXKEHUN
METanios AasneHnem 0HO3HaYHO onpeaenaeT HanpaxeHHoe
COCTOAHME B TOYKE TBEPAOIO
aedopmupyemoro Tena.
5. YTo Ha3bIBAIOT rNaBHbIMU HaMPAXEHUAMU
M KaK UX onpegenntb U3 NPon3Bo/IbHOMO
TEeH30pa HaNPAXKEHU?
6. [na yero B mexaHUKe CNIOLWHOWM cpeabl
BbINOJIHAETCA Pa3/IoXKeHME TeH30pa
HaNpPAXeHW Ha LWapoBOI TEH30p
HaNPAXKEHWU N AeBUATOP HaNPAXKEHWN?
7. YT0 TaKoe aedopmauma 1 KakoBbl
OCHOBHble BMAbI AedopmaLmm?
8. B uem 3akntouaeTcsa GuU3nMYecKmnit cMmbich
reoMmeTpuyecKkumx ypaBHeHun Kowmn?
9. KaK cBf3aHbl mexxay coboit yaenbHas
noTeHLUManbHasa saHeprua gepopmaumm B
TOYKe Tesla M NOTeHLUMaNbHAA SHeprua
aedopmaumm Bcero TBepAOro
aAedopmupyemoro Tena’?
10. MNepeyncanTe OCHOBHbIE ypaBHEHUNA
CTPYKTYpHbIi
MnaHnpyemble pe3ynbTaThl
aNemMeHT OueHoYHble cpeacTsa
obyyeHus
KOMMeTeHUMn




11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

MEXaHWKKN TBepAO0ro fedopmmpyemoro
Tena.

BbinonHuTe BbiBOA, AN IEpPEHLNANBHDIX
ypaBHEHUI paBHOBECUA. B uem
3aKntovaeTca ux GUsndecKunii cmoicn?
BbINoAHUTE BbIBOA, YPaBHEHMUI
Hepas3pbIBHOCTM AedopmaLmin. B uem
3aK/to4aeTca ux GU3nYeckuii cmbicn?
[nA yero B MexaHWKe CNNOLWHON cpesbl
NCcnob3ytoTca GU3NYECKUE YPaBHEHUA?
3anuwunte 0606 eHHbIN 3aKOH 'yKa 1
NOACHUTE, KAaKME OCHOBHbIE KOHCTAHTbI
BXOAAT B HEro.

PackpoiTe cyLHOCTb OCHOBHbIX crocobos
BbIBOAA Pa3peLLatoWMX CUCTEM YPaBHEHUI
MEXaHWUKMN CMIOLHON cpeapl.

YTO Ha3bIBaeTCA HaNPAXKEHHbIM
COCTOSIHMEM B TOYKe TBEPAOro
aedopmnpyemoro Tena?

YT0 TaKoe TEH30P HAMPAXKEHWUI U ANA Yero
OH UCMONb3YEeTCA B TEOPUM HANPAKEHNIN?
[OKaXKuTe, YTO TEH30P HaNPAKEHUI
OZlHO3HAYHO onpeenaeT HanpaXeHHoe
COCTOsIHME B TOUKE TBEPAOTO
aedbopmmpyemoro Tena.

YT0 Ha3bIBaKOT rNaBHbIMW HaNpPAXKEHUAMU
M KaK UX onpesenntb U3 NPon3Bo/ibHOMo
TEH30pa HaNPAXKEHUA?

[ns yero B MexaHWKe CNIOLWHOM cpeapl
BbINOJ/IHAETCA Pa3/IoXKeHME TeH30pa
HaNPSAXKEHWUM Ha WapPOBOMN TEH30p
HaNPAXeHUN U AeBNaTOP HAMPAMKEHWNIA?
YTo TaKkoe aedopmauma 1 KakoBbl
OCHOBHble BUAbl aepopmaymm?

B uem 3akntovaeTca GU3NYECKUI CMbICA
reomeTpuyeckux ypasHeHui Kown?

Kak cBazaHbl Mmexay coboi yaenbHas
noTeHLUManbHas sHeprua gepopmaumm B
TOYKe Tena M NoTeHuManbHas sHeprus
aedopmavmm Bcero TBepAOro
aedopmmpyemoro Tena?

Mepeyncante OCHOBHbIE YpaBHEHMA
MeXaHWKK TBepaoro gepopmmupyemoro
Tena.

BbinonHuTe BbiBOA, AnddepeHUnanbHbIX
ypaBHEHUI paBHOBecKs. B uem
3aKntodaeTca ux Gusndeckunii cmoicn?
BbInonHUTE BbIBOA YPaBHEHMI
HepaspbIBHOCTU gedopmaumin. B yuem
3aK/to4aeTca X GU3NYECKUIA CMbICn?
[ns yero B MexaHWKe CNIOLWHOM cpesbl

CTPYKTYpHbIi
aNIEeMEHT

KomMneTeHunn

MnaHvpyemble pesynbTaTbl
obyyeHus

OueHouHble cpeacTsa




ncnonb3ytoTca pUsnyeckme ypaBHeEHUA?
3anuwmnte 0606 eHHbIN 3aKOH N'yKa n
NOACHUTE, KaKMe OCHOBHbIE KOHCTAHTbI
BXOAAT B HEro.

27. PacKpoWTe CcyLHOCTb OCHOBHbIX CNoco60oB
BbIBO/a pa3peLlatoMx CUCTEM YPaBHEHUMN
MeXaHMKW CMIOLWHOM cpeapl.

28. Awvcnokaunun. Bugbl gncnokaumu.

29. [BnxeHune ANCNOoKaunn. Bnnanme
OVCNOKAUMM Ha NPOYHOCTb KPUCTANNOB.

30. MexaHu4ecKme CBONCTBa TBEPAbIX TEN.

31. OCHOBHble 3aKOHOMEPHOCTU YNpPYyron wu

nnacTmyeckom gedopmaumm KpUCTanios.

Kputepun ouenkn (B COOTBETCTBHH C (HOPMUPYEMBIMH KOMIETCHIUSMH U IJIAHUPYEMBIMHU
pe3yibTaTaMu O0y4YeHHS):

IMoka3zaTesin U KPUTEPUHU OLIEHMBAHUSI 324€Ta C OLEHKOI M IK3aMeHa:

— Ha OICHKY «omauuno» (5 OamwoB) — oOOydYalomMiCs JIEMOHCTPHPYET BBICOKHH YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIM, BCECTOPOHHEE, CUCTEMAaTHYECKOe M TIyOOKOe 3HaHHWE y4eOHOro MaTepuana,
CBOOOJTHO BBITIOJHSET MPAKTUYECKUE 3aJlaHus, CBOOOJHO OMEpPHPYET 3HAHHUSIMH, YMCHHUSMH, TMPUMCHSCT WX B
CUTyalusax TMOBBINNIEHHOM CI0KHOCTH.

— Ha OIICHKY «xopouto» (4 6amia) — o0yJaronuiics JeMOHCTPUPYET CPEIHUN YPOBEHb CHOPMUPOBAHHOCTH
KOMITETCHIIMN: OCHOBHBIC 3HAHHS, YMEHHsI OCBOCHBI, HO JOMYCKAIOTCS HE3HAYUTEIbHBIC OIMIMOKH, HETOYHOCTH,
3aTpyAHEHUS NIPY AHAJTMTUYCCKUX ONEPAIUsIX, IEPEHOCE 3HAHUI U YMEHHI HA HOBBIE, HECTAHAPTHBIC CUTYAIIHH.

— Ha OLCHKY «y0doeiemeopumenvho» (3 Oamna) — 0Oy4arOIIUNACS JTEMOHCTPUPYET HOPOrOBBIH YPOBEHB
c(hOPMHUPOBAHHOCTH KOMIICTCHIIMI: B XOJ¢ KOHTPOJBbHBIX MEPONPHATHI JOMYCKAIOTCS ONIMOKH, MPOSBIISCTCS
OTCYTCTBHE OT/ACJbHBIX 3HAHUM, YMCHUIN, HABBIKOB, O0YJAIONIHICS MCIBITHIBACT 3HAUUTEIBHBIC 3aTPyIHCHHS TIPU
OIIEpHUPOBAHNU 3HAHUAMU U YMCHUAMU IIPU UX NIEPEHOCE HA HOBLIC CUTYyaAIUU.

— Ha OLICHKY «HEYAOBJIETBOPUTEIbHOY» (2 Oajiia) — 00yJaroIIUics JEMOHCTPUPYET 3HaHus He Oosee 20%
TEOPETUYECKOr0 MaTepualia, JOMyCKaeT CYIIECTBEHHbIC OMUOKY, HE MOXKET MMOKAa3aTh HHTEIUICKTYa bHbIC HABBIKA
pelLIeHns IPOCTHIX 3a1ay.

— Ha OLICHKY «Hey0os1iemeopumenvro» (1 0amn) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS HA YPOBHE
BOCIIPOU3BE/ICHUSI W OOBACHEHWS HWH(POpMAIMK, HE MOXXET TMO0Ka3aTh HHTCIUICKTYalbHbIC HABBIKH PEIICHHUS
MPOCTHIX 3a/1a4.



