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1. Ilesu ocBOEHUS TUCUMUILJINHBI.
K  ocCHOBHBIM 1eJsIM OCBOCHUS  JUCHMIUIMHBI  «YCTOMYHUBOCTH
MEXAHUYECKUX CUCTEM) CIIEYET OTHECTH:

— (opMHUpOBaHHE 3HAHUWA Y CTYJIEHTOB O COBPEMEHHBIX MPHUHIUIAX U
METOJaX HMCCJIEAOBAaHUA MEXAHMYECKHX CHUCTEM Ha YCTOMYHMBOCTH NpPHU ACHCTBHUU
BHEIIHUX HATrPy30K;

— TOJTOTOBKA CIEIUAINCTOB B OOJACTH TMPOCKTUPOBAHUS W pacueTa
MEXaHUYECKUX KOHCTPYKIIMA W CHUCTEM C YY€TOM HX YCTOMYMBOCTH TMOJ
JEHCTBUEM BHEIIHUX HATPY30K.

K ocHOBHBIM 3agayaM OCBOCHHMSA JUCHUIUIMHBI  «YCTOMYHUBOCTH
MEXAHUYECKUX CUCTEM) CIIETYET OTHECTH:

— OCBOCHHE NPHUHLMUIIOB MOJEIMPOBAHMS WHKECHEPHBIX KOHCTPYKIMN WU
METOJI0B pacyeTa KOHCTPYKIIMM HAa YCTOWYHUBOCT;

— BbIpa0OTKa YMEHHUS AaHATM3UPOBATh IMOBEACHHWE U TPEAOTBpAIIaTh
BO3MOKHYIO ITIOTEPI0 YCTOMYMBOCTH UHKEHEPHBIMUA KOHCTPYKLUAMH.

2. Mecro pucuuiuiaibl B ctpykrype OOIL
JucuurHa «Y CTOMYMBOCTh MEXaHUYECKUX CUCTEM» OTHOCUTCS K YHUCITY
y4eOHBIX JTUCIUIUIMH 4YacTH, (opMupyeMol ydYacTHHKaMH O0O0pa30BaTEIIbHBIX
otHouieHu# (b1) ocHOBHOI 00pa3oBaTENbHON MPOTPAMMBI.

«YCTOMUYHMBOCTh MEXaHUYECKUX CHUCTEM)» B3aUMOCBS3aHA JIOTUYECKU U
COAEPKATEIbHO-METOAUYECKH CO CIECAYIOUMMU JIUCUUIUIMHAMUA U ITPAKTUKAMU
OOIL:

— Teopernueckas MEXaHUKA,

— ConpoTHBIIEHUE MATEPUATIOB;

— Maremaruka.

— [IpukiiaiHple METOIBI PACUETOB HA IPOYHOCTB;

3. IlepeyeHb MIAHMPYEMBbIX Pe3yJbTATOB 00y4YeHHsl MO AUCIHUILINHE
(MoyJ110), COOTHECEHHBIE ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMM OCBOECHHUSA
o0pa3oBaTe/ibHOI MPOrPAMMBI.

B pe3ynprate oOCBOEHHS AMCIUIUIMHBI (MOAYJs) y  oOOydarommxcs
dbopMUPYIOTCS  CACAYIOIIME KOMIIETCHIIMM M JIOJDKHBI OBITh  JOCTUTHYTHI
CICAYIOIINE Pe3yiabTaThl 00ydeHHUs Kak 3Tanm (OPMHUPOBAHMUSI COOTBETCTBYIOIIMX
KOMIIETCHIIUH:

Kon B pesyabraTe ocBoennsi | IlepeueHb miiaHupyeMbIX pe3yJibTATOB 00y4eHUsI
KOMIIETEHIIMH o0pa3oBaTeJIbHOM O JUCHMUILJINHE
NMporpaMmaI
o0yuyarouuiicst 10J1KeH
001a1aTh

VK-1 Crnioco0eH ocyIIecTBIATh 3HATh:
KPUTUYECKHI aHAIIN3 ® OCHOBHBIC METO/IbI OLICHKH YCTONYMBOCTH




HpO6JI€MHI)IX CI/ITyaIII/Iﬁ Ha KOHCTp}IKLII/If/'I U MEXaHUYCCKUX CUCTEM

OCHOBE CHCTEMHOT'O yMeTh:
MoAX071a, BhIpadaThIBaTh ® AHAIM3UPOBATH PE3YJIHTATHI PACUETOB
CTpaTEruIo ICUCTBUI BJIA/IE€Th:

® HAaBbBIKAMU KOHCTPYUPOBAHUA TUIIOBBIX Y3JIOB
MallvH " 3JICMCHTOB KOHCprKL[I/Iﬁ

IK-1 Cnocoben 3HATh:
OpPraHM30BbIBATH ® METOJIbl IPOCKTUPOBAHUS MAILIUH U
pa3paboTKy KOHCTPYKLUI KOHCTPYKLUH C yU€TOM UX YyCTOMUYMBOCTH
ATC 1 X KOMIIOHEHTOB yMeThb:
® [IPOBOJUTH UCCIIEOBAHNE KOHCTPYKIIMM Ha
YCTOMYHBOCTH
BJ1a/I€Th:
e METOJIaMH pacueTa MallUH U KOHCTPYKIIUM Ha
YCTOMYMBOCTh

4. CTpyKTYypa M coiep:KaHue JUCHUIIINHBI.

OO6mrast TPyI0EMKOCTh TUCIMIUIMHBI COCTABISET 4 3a4eTHBIX CIWHMIIBI, T.C.
144 akagemuyeckux YacoB (M3 HUX 72 4YacoB — CaMoOCTOsITeNbHas padoTa
CTYJEHTOB).

Ha 4erBepTrOoM Kypce B BOCBMOM Ce€MECTpe BbIACHSACTCS 4 3a4CTHBIC
enuHuIbl, T.6. 144 akageMudeckux daca (M3 HHUX 72 4acOB — CaMOCTOSTEIbHAs
paboTa CTy/IEHTOB).

Paznensl qucuuIuinebl «Y CTOWYMBOCTh MEXAHUYECKUX CHUCTEM» H3Yy4arOTCs
Ha YETBEPTOM KypcCe.

Bocbmoii cemectTp: nexkuuu — 1 dac B Henmenmto (18 yacoB), ceMUHapCKue
3aHsaTHS — 1 yac B Hepenmo (18 vacoB), mabopaTopHbie paboThl — 2 Yyaca B HEACIIO
(36 1yacoB), hopma KOHTPOJISI — IK3aMEH.

CtpykTypa ¥ coaep:KaHUE OUCUUIUIMHBI «Y CTOMYUBOCTh MEXAHHUYECKHX
CHUCTEM) IT0 CPOKaM M BUAaM pabOThI OTpakeHbI B [Iprmokxerun 1.

Conep:xkanue pa3aeoB JUCHUIINHBI.
BocbMmoii cemectp

1. BBeaeHnue B yCTOHYMBOCTH MEXaHUYECKHX CHCTEM.

OCHOBHBIE IOHATUS YCTOMYUBOCTH ITOJIOKEHUM PABHOBECHS YIIPYTHUX CHCTEM.
HeonHo3Ha4HOCTH COCTOSSHMK pPABHOBECHS yOPYrux cucreM. McxomHoe u
OTKJIOHEHHOE COCTOSIHMSI paBHOBecHsl. HeoOX0oAMMOCTh COCTaBIEHUS ypaBHEHUM
PABHOBECHS JIJIs1 OTKJIIOHEHHOT'O COCTOSIHHUSL.

2. YcToitunBbIe M HEYCTONYNBbIE COCTOSIHUS PABHOBECHSI.

Teopema  Jlarpawxka-/{upuxne. IlonHasgs  moTeHIUMambHas  SHEPrUs.
BuyTpennss sneprust aegopmanuu. [loreHnnan BHEMIHUX CUIL

3. Touxku Oudypranum, npeaeabHbie TOYKH 1 KPUTHYECKHE HATPY3KH.




Toukn Oudypkanuu WM BETBICHMS pelieHud. Kputuueckue TOUKU U
KpuThyeckue Harpysku. [lnmaBHble M ckaukooOpasHble nepexojbl. Kpuruueckue
TOYKH Omdypkamuu mepBoro u BTOoporo poxa. [IpenenpHble TOUkM. BrmsHME
HayaJbHbIX  (FEOMETPUYECKHX) HECOBEPIIEHCTB MEXaHUYECKOM  CHCTEMBI.
Tpanchopmanust KpPUTHYECKHMX TOYECK OWQypKalmu B CiIydae HaYaJIbHBIX
r€OMETPUYECKUX HECOBEPILICHCTB.

4. OnHOpoOAHBIE JHMHEAPHU30BAHHbIC YPABHEHHS PaBHOBeCHSl YNPYIrHX
CHCTEM.

Tpu OCHOBHBIX crnocoba TOMYyYEeHHs] OJHOPOIHBIX JIMHEAPU30BAHHBIX
ypaBHeHUH. HeTpuBuanpHblEe pemieHUs JMHEAPU30BAHHBIX ypaBHeHUU. HyieBoi
ONPENEIIUTENIb CUCTEMBl M BO3MOXKHOCTH CYIIECTBOBAHHSI CMEXKHBIX PEHICHUU.
[lonmydyenne ONHOPOAHBIX JIMHEAPU30BAaHHBIX YpPAaBHEHUM B  3ajadax C
pacrpe/ieJIeHHBIMU MTapaMeTpamu (MeToa Dumepa).

5. DHeprernyeckuii Kpurepuii 0OMpypKanMOHHON NOTEPH YCTOMYMBOCTH.

DHepreTuYecKuii MOoAX0J K  ONPENENICHHI0 KPUTHYECKUX  Harpy3okK.
O06ocHOBaHME YCTOMYMBOCTH MpPU dHEpPreTuueckoMm mnojaxoje. [IpubimkeHHbie U
YHUCJICHHBIE METO/IbI ONPEJICICHHS] COOCTBEHHBIX 3HAUCHHI KpaeBbIX 3a/1ay.

6. YcTOiUMBOCTH YIIPYTUX CHCTEM NPU KOMOMHUPOBAHHOM HATPY KEHUH.

KomOunupoBannoe Harpyxenue. ['panunia o0mactu ycTtoHduBoCcTH. DOpMbI
obnactelt ycroiuuBocTH 1o [lankoBudy.

7. O nocTaHoOBKe 32124 YCTOMYMBOCTH TOHKOCTEHHbBIX CHCTEM.

OCHOBHBIE OIMYUIEHUS, TPUMEHAEMbIE TIPU PEIICHUU 3a7a4 yCTOWYHBOCTH
TOHKOCTEHHBIX CUCTEM.

8. JHeprermyeckuili MeToJ PpelIeHUs 33424 YCTOMYUBOCTH YHNPYIruX
CHCTEM C pacnpeae/ieHHbIMHU NIapaMeTpPaMu.

Bapuanunonnele moaxoapl B 3aJadax JIMHEWHOM TeOpuUU ynpyroctu. JlBe
OCHOBHBIC (OPMBI DHEPTEeTUYECKOTO KpUTEpHUs OHPYypKAIMOHHOHW TOTEepH
YCTOWYHUBOCTH.

9. Meroabpl NPUOJIHKEHHOI0 PpelleHMs 3aJa4d  OmpeeseHus:
CTALMOHAPHBIX 3HAYEHUH (PYHKIHUOHAJIOB.

Meton Penes-Putua. Meron 'anepkuna.

10. YcToitunBOCTH NPSIMOJIMHEHHBIX CTEPIKHEIA.

JInHeapu3oBaHHOE ypaBHEHUE W3TMOHONW (HOPMBI PABHOBECHUSI MPSIMOTO
CTEpXKHsI. XapaKTEpUCTUYECKOE YPABHEHUE U CBOMCTBA €ro peweHui. Popmyna
Diinepa.

11. 3akpuTHYecKkoe NOBeAeHNE CTEPIKHEH.

JlnarpaMMbl «IpoTUO-HArpy3ka» B 3aKPUTHYECKON 001acTH. Y CTONYMBOCTD
TOHKOCTEHHBIX 3JIEMEHTOB MPHU CHKUMAIONIUX U CIBUTAIOIIMX HAMNPSHKCHUSX.
3amnacel yCTOMYUBOCTH.

12. YeToiiuuBOCTH CTEP:KHEH 32 npeaesaMH YIIPYTOCTH.

['ubxoctsb crepsxus. [IpuBenennsiii Moayns Kapmana. @opmyna DHreccepa.

13. YcT0ilunBOCTH KPUBOJIMHENHBIX CTEPKHEH.

BnusiHMe HadallbHBIX HECOBEPILICHCTB HAa ITOBEJACHUE CXKATBIX CTEPKHEH.
Y CcTOMYUBOCTH KOJIEL.



14. YcToiiunBOCTH IIACTHH.

OCHOBHOE JMHEApU30BaHHOE ypaBHEHUE. [IpsIMOYronbHbIE IUIACTHHBI TIPU
CXAaTHUM U CABUTE. BiusiHE yCIIOBUY 3aKpETIICHUA.

15. YcroitunBoCcTh 000J104€K.

Kopotkue, cpeanue u amuHHbie 00070uku. [lompaBounbie KOd(PPUIIUEHTHI
MIPY HaYaJIbHbIX HEMPABUIbHOCTSX.

16. OcHOBHbIE NOHATHS TEOPUH YCTOMYMBOCTH ABHKCHUS.

JlBa metona Jlamynosa. Teopus Oudypraruii.

17. UccnenoBanue ycTOMYMBOCTH NMEPUOAUYECKHUX ABHKCHHU.

Teopusa mapaMeTpUYECKOro pE30HaHCa. Y CTOMYMBOCTh LUPKYJSIIUOHHBIX
CHUCTEM.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.

Metonuka mpenogaBaHusl IUCHUILIAHBL «Y CTOMYUBOCTh MEXAHUYECKUX
CUCTEM»  TMPEIYCMATPUBAET  HUCIOJb30BAHWUE  CICAYIOIIMX  AKTUBHBIX H
MHTEPAKTUBHBIX (DOPM IMPOBEJCHHS TPYIIIOBBIX, HHIWBUAYAJIbHBIX, ayJIUTOPHBIX
3aHATHH B COUYETAaHMHM C BHEAYJIUTOPHOM paboTol C I1elbio (PopMHUpOBAHUSA H
pa3BUTHS MPO(ECCHOHATBHBIX HABBIKOB 00yYarOITUXCSI:

— IIOATOTOBKA K BBITIOJIHEHUIO J1a00paTOPHBIX paboT B 1abopaToOpHsIX BY3a;

— TIOATOTOBKA, TMPEJCTABICHHE M  OOCYXKIACHHWE IIpe3CHTAIMid Ha
CEMHHAPCKUX 3aHATUSIX;

— WCIIOJB30BaHNUE MHTEPAKTUBHBIX (DOPM IPEICTaBICHUS MaTepHaa;

VY enpHbIN BEC 3aHATHM, TPOBOJUMBIX B MHTEPAKTHUBHBIX (popMax, B ILIEJIOM
no aucuuruinHe coctaBisgeT 20% ayauTOpHBIX 3aHATUM. 3aHATUS JIEKIIUOHHOTO
THMa cocTaBIAoT 33% oT 0ObeMa ayIUTOPHBIX 3aHITHH.

6. OneHo4HbIe cpeacTBa sl TEKYLIero KOHTPOJIA YCIeBaeMOCTH,
MPOMEKYTOYHOM ATTECTALMM 10 MTOraM OCBOCHUSA JUCHUIIMHBI U y4e0HO-
MeTOAMYeCKoe o0ecneyeHne CaMOCTOATEIbHOM padoThI CTY/ACHTOB.

B npouecce oOydeHHs] HCIOJB3YIOTCS CIEAYIONIME OLEHOYHBIE (DOPMBI
CaMOCTOSITENIbHOM paboThl CTYJEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJIS
YCIIEBAEMOCTH U IPOMEXYTOYHBIX aTTECTAL[UN:

B BocbMOM cemecTpe
- IIOATOTOBKA K BBITIOJIHCHHUIO Ha60paT OpHBIX pa60T 1 UX 3aIUT a;
- MOJITOTOBKA K BBITTOJHEHUIO pacueTHO-rpaduuecKuX padoT 1 MX 3aIlUTA.

6.1. ®oHI OLIEHOYHBIX CPEACTB AJIs IPOBEACHHUS IPOMEKYTOYHON ATTECTALUH
00y4yaromuxcs no JMCUMIINHE (MOIYJIIO0).

6.1.1. IlepeueHb KOMIETEHIMM C YyKa3aHUEM OJTalnoB UX (HOPMHUPOBAHUS B

MPOLIECCE OCBOEHUS 00pa30BaTEeIbHON MPOTPAMMBI.

B pesynbrate OCBOEHUS IUCHUILTUHBI (MOIYJs) (OPMHUPYIOTCS CIEAYIOIIHNE

KOMITETEHIUU:



Kon B pe3yabTarte ocBoeHus1 00pa3oBaTeIbHOI IPOrpaMMbl 00y4aKOIIUICH
KOMIIeTeHIIUH JA0JIKeH 00J1a1aTh

VK-1 Crnioco0eH oCcylIeCcTBIATh KPUTHUECKUN aHATTU3 MPOOIEMHBIX CUTYallui Ha
OCHOBE CUCTEMHOTI'0 II0JIX0/1a, BbIPA0aThIBaTh CTPATETUIO AEHCTBUIA

[IK-1 CrnocoOeH opranu3oBbIBaTh pa3padoTky KOHCTpYKIil ATC u ux
KOMIIOHEHTOB

B  mpomecce  ocBoeHus  oOpa3oBaTeNbHON ~ MPOTPAMMBI  JTaHHBIE
KOMIIETEHIIUH, B TOM YUCIIE UX OTJEIbHbIE KOMIOHEHTHI, (HOPMUPYIOTCS TOITAITHO
B XOJ€ OCBOCHHMS OOy4YalONIMMHUCS AUCHUIUIMH (MOJyJeil), NpakTUK B
COOTBETCTBHUH C YICOHBIM IIJITAHOM M KaJICHIAPHBIM rpad)uKoM y4eOHOTO Mporiecca.

6.1.2. Onucanue noka3sareJiei 4 KpUTEpPHUEeB OLCHUBAHUSA KOMIICTCHIIMH,
(hopMupyeMBbIX 110 UTOraM OCBOCHUS IUCHUILIHHBI (MOYJIs1), ONIUCAHME IIKAJI
OLICHUBAHMSI.

Iloka3aTeneM OLICHMBaHUS KOMIIETEHIMHA Ha pa3JIMYHBIX JTalax Hux
dbopMUpOBaHUA  SBISAETCS  JOCTIDKEHHE  OOydYaloMMHUCS  IUIAHUPYEMBIX
pe3yJbTaTOB O0YUYECHUS 110 AUCHUIIIMHE (MOYIIIO).

Kputepun onenuBanus

IToxka3zarein
2 3 4 5

YK-1 - Cioco0eH ocyniecTBJIATh KPUTHYECKUH aHAJIN3 NPO0JIeMHbIX CHTYallHil HA OCHOBE CHCTEMHOI0
M0/1X0/1a, BLIPA0ATHIBATH CTPATErHI0 e CTBHIA.

3HATh: OOyuarormiics OOyuaronmiics OO0yuaronuiics OO0yuaronmiics
OCHOBHbIE JIEMOHCTPUPYET JIEMOHCTPUPYET HETOJIHOE JIEMOHCTPHUPYET JIEMOHCTPHUPYET
METO/IbI OLIEHKH | MIOJTHOE OTCYTCTBUE COOTBETCTBHE CIEIYIOLINX YaCTUYHOE MIOJTHOE
YCTOMYUBOCTH WM HEJIOCTaTOYHOE | 3HAHMU: COOTBETCTBHE COOTBETCTBHE
KOHCTPYKLHMM U | COOTBETCTBHUE OCHOBHBIE METO/IbI OLICHKU CIIEAYIOIINX 3HAHUM: CJICYIOLINX
MEXaHUYECKUX CIEAYIOLUX 3HAHUH: | YCTOMYMBOCTU KOHCTPYKLUNA | OCHOBHBIE METOABI 3HaHUI: OCHOBHbBIE
CHCTEM OCHOBHBIE METO/BI U MEXaHUYECKUX CUCTEM. OLIGHKU YCTOWYHUBOCTH METO/bI OLIEHKH
OLICHKU JonycKaroTcsl 3HAUUTENbHbIE | KOHCTPYKLMH U YCTOMYHBOCTH
YCTOWYHBOCTH OLIMOKH, NPOSBISIETCS MEXaHUYECKHX CHCTEM, | KOHCTPYKLHH U
KOHCprKHI/II‘/'I u HEJO0CTAaTOYHOCTDb 3H3HHI>'I, 110 HO AOITYyCKaroTCsA MEXaHHYCCKHUX
MEXaHUYECKUX pAAy MOoKazaTenei, HEe3HauUTeIbHbIE CHUCTEM, CBOOOIHO
CHCTEM. 00y4YaroIuiics: UCTIBITHIBACT OIMOKH, HETOYHOCTH, onepupyeT
3HAYUTENbHBIE 3aTPYAHEHNA | 3aTPyIHEHHUS IIPU IpUOOPETCHHBIMU




TIPU OTICPUPOBAHHUN AHAJIUTHYECKUX 3HAHUSAM.
3HAHWSIMU [IPU UX [IEpEHOCE | ONEepaLysX.
Ha HOBBIC CUTYAIHH.
yMeThb: OOyuatormuiics He OOyuarommiicst OO0yuaronuiics OO0yJaromuiics
AHAIM3UPOBATh | YMEET WU B JEMOHCTPHUPYET HETOJTHOE JIEMOHCTPHPYET JIEMOHCTPHPYET
pe3yNIbTATHI HEIOCTATOYHOU COOTBETCTBHE CJICTYFOIIIX YaCTHYHOE TIOJTHOE
pacyeroB CTETICHH YMEeT: YMCHUIA COOTBETCTBHE COOTBETCTBHE
AHaIM3UPOBATh aHaJM3UPOBATh PE3YJbTATl | CIEAYIOIINX YMEHHH: CIICTYFOIIAX
pe3yNbTaThI pacueroB. JlomyckaroTcst aHaIM3UPOBATH YMEHHIA:
pacueros. 3HAYHUTENILHBIE OLITHOKH, pe3yabTaThl paCYETOB. aHAJIM3UPOBATh
MIPOABIIACTCA YMenus OCBOCHBI, HO PE3YJILTAThI
HEIOCTATOYHOCTh YMEHHH, JIOIYCKArOTCS pacyeTos.
1O PsIY TMOKa3aTenei, HE3HAYNTEIIbHBIC CBoOoaHO
00y4YaroIuiics HCIIBITHIBACT OIMOKY, HETOYHOCTH, omnepupyeT
3HAYHTENIbHBIC 3aTPYJAHCHHS | 3aTPyAHCHHS IPU NPUOOPETCHHBIMHU
MIPU OTIEPUPOBAHHUN AHATIUTHYECKUX YMEHUSIMH,
YMEHUSIMHU MIPH UX MIEPEHOCE | OTepalusx, mepeHoce NPUMCHSIET UX B
Ha HOBBIC CHUTYAITHH. YMEHUI1 Ha HOBHIE, CUTYaITHIX
HEeCTaHIapTHBIC TOBBINIICHHOM
CHUTYaIHH. CIIOYKHOCTH.
BJIAJIETh: OO0yuaromuiics He OO0y4aromuiics BiIageeTr OO0yyatomuiics OO0yJaromuiics B
HaBBIKAMU BJIaJICCT WITU B HaBBIKAMU KOHCTPYUPOBAHHS | YaCTHYHO BIIAJICCT MOJTHOM 00BbeMe
KOHCTPYHUPOBAaH HCI[OCTaTOLIHOI‘/'I TUITIOBBIX Y3JIOB MAalllMH U HaBbIKaMH BJIaACCT HaBbIKaMHU
HsI TUIIOBBIX CTEIICHHU BIIAJIEET: 3JIEMEHTOB KOHCTPYKLUI B KOHCTPYHPOBaHUS KOHCTPYHPOBaHUS

y3JI0B MAILIUH U
JJIEMEHTOB
KOHCTPYKLUH

HaBbIKaMH
KOHCTPYUPOBAHUSA
TUIIOBBIX Y3JIOB
MAILUH U 3JIEMEHTOB
KOHCTPYKLIUH

HETIOJIHOM 00BbeME,
JIOTYCKaIOTCsI 3HAYUTEIILHBIC
OLIMOKH, TIPOSIBIISIETCS
HEJIOCTaTOYHOCTH BIIAICHUS
HaBBIKaMH 10 PSIIy
nokazareneit, O0yJaronuiics
UCTIBITHIBACT 3HAYUTEIIHHBIE
3aTpYyAHCHHS [IPH
NPUMEHCHUH HaBBIKOB B
HOBBIX CHTYaIIUSIX.

TUIOBBIX Y3JI0B MaIlIlH
Y 3JIEMEHTOB
KOHCTPYKLIU, HaBbIKU
OCBOEHBI, HO
JIOITyCKAIOTCS
HE3HAYUTEITbHBIE
OIINOKHU, HETOYHOCTH,
3aTpyAHEHUS IPU
AHATTUTUYECKUX
Onepanusx, epeHoce
YMEHUH Ha HOBBIE,
HEeCTaH/IapTHBIE
CUTYyalHU.

TUTIOBBIX Y3JI0B
MaIlliH U
3JIEMEHTOB
KOHCTPYKLUIA,
CBOOOJIHO
MPUMEHSET
MOJIyYCHHBIE
HaBBLIKH B
CUTYalIUIX
MMOBBIIIICHHOM
CJIO’)KHOCTH.

IIK-1 Cnoco0eH oprann3oBsIBaTh pa3padoTky KoHCTPYKIUil ATC U HX KOMIIOHEHTOB




3HATH: OOyuarommiicst OOyuarommiicst OO0yuaronuiicst OO0yJatromuiics
METO/IBI JIEMOHCTPUPYET JEMOHCTPUPYET HETIOMHOE | JEMOHCTPUPYET JIEMOHCTPHUPYET
MIPOEKTHPOBAHN | TIOTHOE OTCYTCTBUE COOTBETCTBHE CIENYIOIHUX | YaCTHYHOE MIOJTHOE
sL MaIllMH U WK HEIOCTAaTO4YHOE 3HaHUIL: COOTBETCTBHE COOTBETCTBHE
KOHCTPYKIIMI ¢ | COOTBETCTBHE METOJIBl TPOEKTUPOBAHMS | CIEAYIOLIUX 3HAHUM! CIIEYOLTIX
YYETOM UX CJEeYIOIUX 3HAHUM: MaIllMH U KOHCTPYKLUMUH C | METOAbI 3HaHUI: METOIbI
YCTOMYUBOCTH METOIbI YYETOM HX YCTOWYHUBOCTH. MIPOEKTHPOBAHUS MIPOEKTHPOBAHUS
IPOEKTUPOBAHUSA Homyckatorcs MAIlIMH U KOHCTPYKIUIM | MalIuH U
MallluH U 3HAYUTENbHBIE OLIMOKH, C YUETOM HX KOHCTPYKLHI C
KOHCTPYKLUH C NIPOSIBIIAETCS YCTOWUYUBOCTH, HO YYETOM UX
Y4EeTOM UX HEJO0CTaTOYHOCTh 3HAHUM, | JOIMYCKAaroTCs YCTOMYUBOCTH,
YCTOWYUBOCTH. 0 pANly MOKa3aTenew, HE3HAUUTEIIbHbIE CBOOOIHO
o0yJarormuiics OIINOKY, HETOYHOCTH, omnepupyer
WCIIBITHIBAET 3HAYUTENbHBIE | 3aTPYAHEHUS IIPH IpUOOPETEHHBIMHU
3aTpyJHEHHS MTPH AHATTUTHUYECKUX 3HAHUSMH.
OTIepUPOBAHUH 3HAHUAMU oTepanusx.
MIpU X MIEPEHOCE Ha HOBbIE
CHUTYaIHH.
YMETh: OOyuaroiuiics He OOyuarormiics OO0yuaronuiics OO0yuaronuiics
MIPOBOIUTH yMEeT UM B JIEeMOHCTPUPYET HENIOJIHOE | IEMOHCTPUPYET JEMOHCTPHPYET
HCCIICI0OBaHHE HEJ0CTaTOYHOI COOTBETCTBHE CIENYIOMNUX | YaCTHYHOE MIOJTHOE
KOHCTPYKLHMI HA | CTETIEHU yMEeT: YMEHHUIA: COOTBETCTBHE COOTBETCTBHE
YCTOWYHBOCTD MIPOBOJUTH MIPOBO/IUTH UCCIIEIOBAHUE CIIeTyIOIINX YMEHHIA: CIIEYIOLTIX
HCCIIeZIOBaHNE KOHCTPYKITUI Ha MIPOBOJIUTH YMEHMM: TPOBOJUTH
KOHCTPYKIMH Ha YCTOMYMBOCTb. HCCIIeIOBaHNe UCCIIEIOBAHNE
YCTOMYMBOCTB. Homyckarorcs KOHCTPYKIIMH Ha KOHCTPYKLUH Ha
3HAYUTENbHBIE OLIMOKH, YCTOHYHUBOCTh. YMEHUS | YCTOMYHBOCTE.
MIPOSIBIISIETCS OCBOEHBI, HO CBoOoaHO
HEJO0CTaTOYHOCTh YMEHHUH, | JOIMYCKAarOTCs orepupyer
0 psIAy IOKa3aTeneii, HEe3HauUTeIbHbIE IpUOOPETEHHBIMHU
oOy4atormmiics OILIMOKH, HETOUYHOCTH, YMEHUSAMY,
WCIIBITHIBAET 3HAYUTENbHBIE | 3aTPYAHECHUS IIPU MIPUMEHSIET UX B
3aTpyJHEHHS MTPH AHAJUTHYECKUX CUTYyaIHAX
ONIEPUPOBAHUU YMEHHUSMH | ONEpaLusiX, HepeHoce MOBBILICHHOM
TIPH WX TIEPEHOCE HA HOBbIE | YMEHUI Ha HOBBIE, CJIO’KHOCTH.
CHUTYaIINH. HecTaHJapTHbIE
CHUTYyalVH.
BJIAJIETh: OOyuaromuiics He OOyuaroruiics BiajaeeT OO0yuaronuiics OO0yyaroiuiics B
MeTOoZaMu BIIaJICET WU B METOJIaMH pacyeTa MallliH | YaCTUYHO BJIAJEET MIOJIHOM 00BeMe
pacdera MallliH | HEJIOCTATOYHOM Y KOHCTPYKIIHH Ha METOJJaMH pacyera BJIa/IeeT METOAaMHU
Y KOHCTPYKIIMM | CTETEHU BIIAJICET: YCTOWYMBOCTH B HEMOJIHOM | MAlllMH ¥ KOHCTPYKLIIMHA | pacueTra MallllH U
Ha METOAaMH pacueTa o0beMe, JOMyCKaIOTCS Ha yCTOWYMBOCTb, KOHCTPYKITUI Ha
YCTOMYUBOCTh MallIVH U 3HAYUTENFHBIC OITHUOKH, HABBIKH OCBOCHEI, HO YCTONUUBOCTB,
KOHCTPYKIIMH Ha MIPOSIBIISIETCS JIOITyCKAI0TCA CBOOOAHO
YCTONUYMBOCTh HEJ0CTaTOYHOCTh HE3HAYNTEIIbHBIE TIpUMEHSIET
BJIaACHUA HaBbIKaMU 110 OHH/I6KI/I, HCTOYHOCTH, IMOJIYUCHHBIC
psAAy mokasatenei, 3aTpyAHEHUS U HABBIKH B
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OO6yuarormmiics AHATTNTHIECKAX CUTYAIHAX

WCTIBITHIBACT 3HAUYMTENBHBIE | ONEpanusx, HepeHoce MOBBILICHHOM
3aTpyIHEHHS IPU YMEHUI1 Ha HOBBIE, CJIO’KHOCTH.
MIPUMEHEHUH HaBbIKOB B HecTaHJapTHbIE

HOBBIX CUTYyaLUsIX. CHUTYaIIH.

[IIxkanpl OLEHMBAHWS pE3YJbTATOB NPOMEKYTOYHOM AaTTECTAlMd W HX
OIMCAHHUE:

DopMa NPOMEKYTOYHON aTTeCTALMU: IK3AMEH.

[IpomexxyTouHast arrectainus oOydaronmxcs B hopMe 3K3aMeHa MpOBOIUTCS
[0 pe3yjbTaTaM BBHITIOJHEHHUS BCEX BHJIOB y4eOHOW palOThI, MPEIyCMOTPEHHBIX
y4eOHBIM IIJIAHOM 10 JAHHOW JHMCIUILIMHE (MOIYJI0), MPH ATOM YUYUTHIBAHOTCS
pe3yabTaThl TEKYIIErO0 KOHTPOJISI yCIEBAEMOCTHM B TeueHHe cemectpa. OueHka
CTEINCHH JIOCTHIKEHMSI OOYYarOIIUMHUCS IJIAaHUPYEMBIX PE3YJIbTaTOB OOYUCHHS II0
JTUCHUIUIMHE (MOJIYJII0) IPOBOAMTCS IIpErojaBaTeiieM, BEAYIIUM 3aHATHS II0
JUCUUIUIMHE  (MOIYJIIO)  METOJAOM  JKCHepTHOM  oueHku. [lo  uToram
MPOMEXKYTOUHON aTTECTAlUU IO JUCIUIUIMHE (MOJYII0) BBICTABIACTCS OLICHKA
COTIIMYHOY, «XOPOLIO», «YAOBICTBOPUTEIBHOY HIIH «HEYAOBIETBOPUTEIHLHO.

K npoMexyTouHOM aTTecTallid JOMYCKAIOTCS  TOJBKO  CTYJCHTHI,
BBITIOJIHUBIIIME BCE€ BHJAbBl Yy4eOHOW paboOThI, MPEAyCMOTPEHHBIE pabouei
MPOrpaMMON MO AUCHUTUIMHE «Y CTOMYMBOCTh MEXAHUYECKUX CUCTEM.

HIxana oneHuBaHus Onucanue

BrinosHeHs! BCE BUIBl  y4eOHOW  palboTHI,
MpPEeAyCMOTpEHHbIE  y4yeOHbIM  TIaHoM.  CTyaeHT
JEMOHCTPUPYET  COOTBETCTBHE 3HAHUW, YMECHUH,
HABBIKOB TIPHUBEIECHHBIM B TaOMUIAX IMOKa3aTenei,
ONEpUPYET NPUOOPETECHHBIMU 3HAHUAMHU, YMEHUIMH,
HaBBIKAMHU, [IPUMEHSET UX B CUTyalUsAX IOBBILICHHON
cinoxHoctd. [lpm 3ToM MOryT OBITH JONYIIEHBI
HE3HAYUTeNbHbIE OMMOKHU, HETOYHOCTHU, 3aTPYIHEHHUS

OTJIM4YHO

IIPU AHAJUTUYECKUX OIEpalUsAX, NEPEHOCE 3HAHUM M
YMEHHI Ha HOBBIE, HECTAHAPTHBIE CUTYaLUN.

BrimosHeHs! BCE BUIBl  y4eOHOW  palboTHI,
Xopouio MPeyCMOTPEHHBIE  y4eOHBIM  MiaHoM.  CTyaeHT
JEMOHCTPUPYET COOTBETCTBUME 3HAHWW, YMEHHI,
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HaBBIKOB TIPHUBEACHHBIM B TaOJMI[AX IOKa3aTeleH,
omnepupyeT NpPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HABBIKAMU, MPUMEHAET UX B CUTYALUSAX IOBBIIICHHON
cnoxHocTu. [Ipu 3TOM AOMyCKAeT HE3HAYUTEIIbHBIE
OIIUOKH, HETOYHOCTH, 3aTpPyIHEHUS npu
AHAIUTUYECKUX ONEpalUsX, [EPEHOCEe 3HAaHUU U
YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYALINH.

YIIOBHCTBOpI/ITeJIBHO

Brimonnensr  Bce BUJIBI  y4eOHOW  palboThI,
MPETyCMOTPEHHBIC  y4eOHbIM  I1aHOM.  CTyaeHT
JEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHUMU,
YMEHU, HABBIKOB TMPHUBEACHHBIM B  TaOJIMIax
MOoKa3aTelield, OTepupyeT MPUOOPETCHHBIMI 3HAHUSMU,
YMEHUSAMU, HABBIKAMHU, NPUMEHSET UX B CUTyalUsX
MOBBIIICHHOW  CIIOKHOCTU.  JlomyckaeT — ommOkw,
HETOYHOCTH, 3aTPYJHEHUs 1PU  AHAIUTUYECKUX
omnepanmsax, MepPeHOCe 3HAHWKW M YMEHHM Ha HOBBIE,
HECTaHJIApPTHBIE CUTYalIHH.

HeynonerBopurensHO

He BbimonHeH oauH win Oosiee BUIOB Yy4ueOHOMU
paboThl, NOPEAYCMOTPEHHBIX  Y4YE€OHBIM  IUIAHOM.
CTyaeHT JEeMOHCTPUPYET HEMOJHOE COOTBETCTBHUE
3HAaHWW, YMEHUH, HAaBBIKOB MPUBEICHHBIM B TaOJIHIIAX
NoKa3areyiel, JOIMyCKAIOTCS 3HAYUTENbHBIE OILNOKH,
IIPOSIBIISIETCS. OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB I10
pany IIOKa3aTeien, CTYJICHT UCIIBITBIBAECT
3HAUWTEIBHBIE  3aTPYJHEHUS IIpU  ONEPUPOBAHUU
3HAHUSIMM M YMEHHSIMHU TMpPU UX TEPEHOCE HAa HOBBIE
CUTyallUU.

@DOHJIBI OIEHOYHBIX CPEICTB IMPEACTABICHB B MPUJIOKEHUH 2 K pabodeit

IporpamMmme.
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7. YueOHO-MeTOoAMYEeCKOe M MHPOPMALMOHHOE 00ecnedeHue TN CHUILTHHBI.

a) OCHOBHAafl JINTEpaTypa:
1. Boabmup, A. C. YcroitunBocTs nepopmupyembix cucteM B 2 4. Yacts 1 :
yaeOHoe nmocooue st By30B / A. C. Bombmup. — 3-€ 3., crep. — MockBa
: UsmarenscTBO FOpaiit, 2020. — 526 c¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-06864-1.
URL: https://urait.ru/bcode/454265
2. Boubmup, A. C. YcToiuuBoCTh AeopMUpPyEMBbIX cUCTeM B 2 4. HacTp 2 :
yaeOHoe nmocobue s By3oB / A. C. Bonbmup. — 3-e usg., crep. — MockBa
: U3paTenscTBo FOpaiit, 2020. — 480 c. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-06867-2.
URL: https://urait.ru/bcode/454397
0) 1OMOTHUTEJIbHAS JIUTEPATypa:
1. Twuryx, U. H. YcroltuuBocTh MexaHuuecKux cucteM. /{lnnamuka : yueOHoe
nocob6ue / Y. H. Turyx, C. I1. SIxoneB. — Cankt-IletepOypr : BI'TY "Boenmex"
uM. [[.®. Ycrunosa, 2016. — 49 c. — ISBN 978-5-85546-930-1.
URL.: https://e.lanbook.com/book/98228

B) JJIEKTPOHHBbIE 00pa30BaTe/ibHbIE PeCypPChI:
Kypc «YCTOMYMBOCTD MEXaHUYECKUX cCHCTEM»
https://online.mospolytech.ru/course/view.php ?id=12382

8. MarepuajbHO-TEXHUYECKOE O0ecnedyeHue JUCHUILTUHBI.
Ayautopust I JEKIUOHHBIX M TPAKTUYECKUX 3aHSITHM: CTOJIbI y4eOHBIE CO
CKaMbsIMHU, ayJIUTOpHAas JIOCKa, HACTEHHBIM MPOEKIMOHHBIM dKpaH. Pabouee
MECTO MPENOABATEIIS: CTOJI, CTYIL.

JlaGopaTopHasi ayAUTOpHUsl: CTOJNbBI, CTYyJbs, MeJIOBas JIOCKa, Yy4eOHas
UCIIBITaTeNIbHAsI MAlllMHA JIJISl TPOBEJICHUS UCTIBITAHUNA Ha pacTshHKEHHUE/CxKaThe U
kpyuernne MU-40KY, konep mastaukoBbsiii MK-300, yHuBepcanbHBIN yueOHBIIM
KOMIUIEKC II0 CONPOTHUBIECHUIO MartepuanoB CM-1, yHHMBepCanbHBI KOMILIEKC
JUTs TIpoBeieHusI JabopaTopHbIX paboT CM-2, mabopaTopHubrii kommuieke JIKCM-
IK

JlabopatopHasi ayJIUTOpHUSA: CTOJIbI, CTYJbs, YHHBEPCAIbHBIA KOMIUJIEKC I
nmpoBeaeHuUs JaboparopHbix pador CM-2, KOMIUIGKC IS JIEMOHCTpAIuu
MEXaHMYECKUX ¢  JeMNUPYIOIUX CBOMCTB IUIACTUYHBIX  MaTEpHAIOB,
YCTPOMCTBO JUIsl HArJISAHOM JOEMOHCTpalUM moyidydyecTd MarepuainoB WP600,
MalliHa JJI WCOBITAHUM Ha yCTaJOCTh, KOMIUIEKC JUIsi IPOBEICHUS
7abopaTopHbIX PAbOT MO KypCcy «YyCTOMYHUBOCTb MEXaHUYECKUX CHCTEM.
PaGouee MecTo npenoaBatens: CTOJM, CTYIL.
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9. MeToauyeckne peKOMEHIAlUM JJIsl CAMOCTOSATEIbHOH padoThI
CTY/ICHTOB

3agayamMu CaMOCTOSITEILHON pabOThI CTY/ICHTOB SIBJISIFOTCSI:

1. Cucremaru3anuss ¥ 3aKpeIUICHHE IIOJIYYEHHBIX TEOPETUYECKUX 3HAHUU U
IIPaKTUYECKUX YMEHUM CTYJEHTOB;

2. YruybneHue u paclIMpeHne TEOPETUIECKON MTOATOTOBKY;

®opMHUpOBaHNE YMEHUH HCTIOJIB30BATh CIEHUAIIBHYIO JUTEPATYPY;

4. Pa3BuTHE TO3HABaTEIBHBIX CIOCOOHOCTEH CTYIEHTOB, CaMOCTOSATEIHLHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAHHOCTH.

W3ydenne TUCIUIUIMHBI HEPA3PBIBHO CBSA3aHO C CAMOCTOSITENILHON paboToid
CTYJICHTOB C  pPEKOMEHJIOBAaHHBIMH  IPENOJABATEISIMU  JIMTEPATyPHBIMU
VMCTOYHMKAMU M C MaTepHalaMM, IOJIYYEHHbIMH Ha JICKIMOHHBIX, PAKTHYECKUX
3aHATUAX W JabopaTopHbIX paborax. [Ipu 3TOM CTyneHT caMm IUIaHUPYET CBOXO
CaMOCTOSITENIbHYI0 PaboTy, 4TO co3haer OoJiee OJaronpusiTHYyl0 OOCTaHOBKY H
ITOJIOKUTENBHO CKA3bIBAETCS HA YCBOCHUH MaTepuaa.

Ha ocHOBe wu3ydeHHMs pPEKOMEHIOBAaHHOW JIUTEpaTyphl LEJIECOO00Pa3HO
COCTaBUTh KOHCIEKT OCHOBHBIX TEPMHHOB, IIOJIOKCHUA W  ONPEIEIICHUN,
TpeOYyIOIMMX 3aIOMUHAHUS U HEOOXOAUMBIX JIsl OCBOCHMSI Pa3/IeJIOB AUCLIUILINHBI.

[TpoayKkTUBHOCTH pabOThl 3aBUCUT OT MPABUJIBHOTO YEPEIOBaHUS Tpyda U
orabixa. [loaTomy KaXable yac WM JBa CIEAYeT JejaTh nepepblB Ha 10 MUHYT.
Jlaske TMepeKiIovYeHne ¢ OAHOrO BHJA YMCTBEHHOM paOOThl Ha JPYrod MOKET
CIIy’KUTb AKTUBHBIM OTABIXOM.

Ocoboe MecTo yaensercs KOHCYJIbTHPOBAHUIO, Kak OAHOHW u3 (GopM
oOy4eHHsI U  KOHTPOJS  caMocCTosATeNbHOM  paboTel. KoHCynbTHpOBaHUE
mpeanosaraeT ocoObIM 00pa3oM OpraHM30BaHHOE B3aWMOJCWUCTBHUE MEXKIY
MIPENo/IaBaTesieM- KOHCYJIbTAHTOM M CTYJCHTAMH, HAIPABICHHOE HA pa3pellICHUE
po0OJsieM U BHECEHHUE MO3UTHUBHBIX U3MEHEHUH B ACSITELHOCTD CTY/ICHTOB.

[S)

10. MeToanuyeckne peKOMEHIAIUM J1JIA PENoAaBaTe/Isi

B3anmoneiictBue mpenogaBaTens €O CTYAEHTaMM MOXKHO pa3JIeiauTb Ha
HECKOJIBKO COCTaBIIIOIIMX - JIEKI[MOHHBIC, MpaKTUYEeCKHe U J1abopaTopHBIC
3aHATUS. M KOHCyJbTHUpOBaHMe. [IpermopaBaTenbs [OOJDKEH IOCIEIOBATEIBHO
BBIYUTATh CTYAEHTaM psJ JIEKIHHA, B XOJ€ KOTOPBIX CIEIYET COCPEAOTOYMTH
BHMMAaHHE HA KIIFOUYEBBIX MOMEHTAaX KOHKPETHOIO TEOPETHMYECKOr0 Marepuania, a
TaK)K€ OPraHMU30BaTh MPOBEIACHUE MPAKTUUYECKUX 3aHATUN TaKUM 00pa3oM, YTOOBI
AKTHUBU3MPOBAThb MBIIUIEHUE CTYIAEHTOB, CTUMYJIMPOBATH CaMOCTOSITEIIBHOE
U3BJICYCHHE HUMHU HEO0OXOIMMON HHGOpPMalUKU U3 Ppa3IUYHbIX HCTOYHHUKOB,
CPaBHUTENbHBIA aHAIM3 METOJOB PpEIIEHUN, COIMOCTABICHUE IOIYYEHHBIX
pe3ynbTaToB, POPMYITUPOBKY U apTyMEHTAIINIO COOCTBEHHBIX B3IJISI0B HA MHOTHE
CTHIOpHBIE TTPOOIIEMBI.

[lepen 3aHATHAME IPETIOAABATEINO HEOOXOIUMO:

- W3YYHUTH pabouyro MPOTrpaMMy, eI U 337a91 AUCIUTUINHBL,
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- YETKO MPEJICTABIIATE ce0e, KaKhe 3HAHUS, YMCHUS M HABBIKU JOJHKCH
MPUOOPECTH CTY/ICHT;

- MMO3HAKOMHUTCS C BUJAMU YUEOHOU pabOThI;

- H3YyYUTh COACPKAHUE PA3ACIIOB IUCIUILIINHBL.

B Xxozxe neKUHMOHHOrO 3aHATUS IIPENOJaBaTellb JOJDKEH HAa3BaTbh TEMY,
y4eOHBIE BOMPOCHI, O3HAKOMHUTH CTYJICHTOB C IIEPEYHEM OCHOBHOH U
JTOTMOJTHUTEIIBHOM JTUTEPATYPHI IO TEME 3aHSITHUS.

Bo BcTynurensHON yacTh JeKmuM 00OCHOBAaTH MECTO M POJb HM3ydaeMOM
TeMbl B Y4eOHOW MWCIMIUIMHE, PACKpPBHITh €€ MpaKTHUecKoe 3HadeHue. Ecmm
YUTACTCS HE TIepBas JICKIUS, TO HEOOXOIUMO YBs3aTh €€ TEMY C IPEAbIAYIIEH, He
HapylIas JIOTUKH HU3JI0KEHUSI yueOHOro Marepuaina. JICKIHO cieayeT HauyWuHATh,
TOJIbKO 4€TKO 0003HAUUB €€ XapakTep, TEMY M KPYT T€X BOIMPOCOB, KOTOPHIE B €€
xo0J1e OyAyT pacCMOTPECHBI.

B ocHOBHOW 4YacTu JIEKIMU CJEAYET PacKpbIBaTh COJEpKaHUE Y4EOHBIX
BOINPOCOB, AKIIEHTUPOBaTh BHUMAHUE CTYJCHTOB Ha OCHOBHBIX KaTE€rOpHUsX,
SBJICHHSIX M TIPOIECCaX, OCOOCHHOCTSX X MPOTEeKaHUs. PacKppIBaTh CYITHOCTH U
coJiepKaHUE PA3TMYHBIX TOUYEK 3PCHUS W HAYYHBIX MOJIXO0JIOB K OOBSICHCHHUIO TEX
WM WHBIX sABJICHUW U mpoieccoB. Creayer aprymMeHTUPOBAHO OOOCHOBATh
COOCTBEHHYIO IMO3UIIMIO IO CIOPHBIM TEOPETUYECKUM Bompocam. [IpuBoauthb
MpUMeEpHI. 3a/1aBaTh MO XOAY HU3JI0KEHUS JIEKIIMOHHOTO MaTepuania pUTOPUUYECKUE
BOIIPOCHl M CaMOMY JaBaTh Ha HHUX OTBET. JTO CIOCOOCTBYET aKTHUBHU3AIIMU
MBICIIUTEIILHON JEATENBHOCTH CTYIEHTOB, MOBBIIICHUIO UX BHUMAaHUS U UHTEpECa
K Marepuaiy JIEKIUU, €€ coaepxkaHuw. l[IpenomaBarens OOMKEH PYKOBOIAUTH
paboTON  CTYJEHTOB IO KOHCHEKTHUPOBAHWIO JICKIIMOHHOTO  MaTepuara,
MOTYCPKUBATh HEOOXOAMMOCTh OTPAKEHUS B KOHCIIEKTAX OCHOBHBIX TOJIOKCHHM
M3y4aeMOU TEMBI.

B 3axnrounTenbHON YacTH JIGKIMU HEOOXO0IuMO c(hopMyIHpoBaTh OOIIHE
BBIBOJIBI I10 TEME, PACKPBIBAIOLIME COJIEPKAHUE BCEX BOIIPOCOB, IOCTABJICHHBIX B
aexkuuu. OOBSBUTH IJIAH OYEPETHOTO0 CEMHUHAPCKOTO WK J1a00OpaTOPHOTO 3aHSITHSL.

JlaThb KpaTKUE PEKOMEHJALMU MO IOATOTOBKE CTYJEHTOB K CEMUHApPY WU
nabopaTopHoit pabore. OnpenenuTh MECTO U BpEeMsl KOHCYJbTAIlUU CTYACHTaM,
MOKEJIaBIIUM BBICTYMIUTh HA CEMHHApe C JOKIagaMu © pedepaTtamud TIO
aKTyaJIbHBIM BOMIPOCaM OOCYK1aeMOMl TEMBI.

Ilens mpakTHUeCKHMX W Ja0OpPaTOPHBIX 3aHATHHA - 00ECIEYNTh KOHTPOJb
YCBOEGHUS y4eOHOTO MaTepuaja CTyJICHTaMHU, PACIIMPEHUE U YIIIyOJICHUE 3HAHUMH,
MOJIYYCHHBIX UMM Ha JICKIHSIX M B XOJAC CaMOCTOSTEIbHON padoThl. [loBbIIICHHE
3 (PEKTUBHOCTH TPAKTUICCKUX 3aHATHN JTOCTUTACTCS TOCPEACTBOM CO3JIaHHUS
TBOPYECKOM OOCTAaHOBKM, pacrojiararomieil CTYJIeHTOB K  BBICKa3bIBAHUIO
COOCTBEHHBIX B3TJISAJIOB U CYXKICHUN MO 00CYKIaeMbIM BOTIPOCAM.

[Tocne kaxaoro JEKIIMOHHOTO, JTAOOPATOPHOTO M MPAKTHUYECKOTO 3aHATHUS
CHeNaTh COOTBETCTBYIOIIYIO 3allMCh B JKypHAJIaX y4yeTa ITOCELIAEMOCTU 3aHSITUU
CTYJICHTaMM, BBISICHUTH Y CTapOCT YYEOHBIX TPYIIN MPUYUHBI OTCYTCTBUS
CTyICHTOB Ha 3aHATUAX. [IpoBOAWTH TpyNIIOBBIE W  WHIWBUAYAJbHbBIC
KOHCYJIbTAllMM CTYJIEHTOB [0 BOIPOCAM, BO3HUKAIOIIMM Y CTYJEHTOB B XOJ€ UX
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MOJITOTOBKM K TEKYIIEH U MPOMEKYTOYHOM aTTeCTAllMHU MO0 YIeOHOM AUCIUILTHHE,
PEKOMEH/I0BaTh B MOMOIIb YYEOHbBIE U JIPYTHE MaTepUalbl, a TAKXKE CIIPAaBOYHYIO
JIUTEPATypYy.

DK3aMeH WM 3a4eT MO AWCIUIUIMHE MPOBOIUTCS B (OpMe MUCHBMEHHOTO,
AK3aMEHa C TMOCJEAYIONIeH WHIWBUAYalbHOU Oecelol CO CTYJAEHTOM Ha OCHOBE
BOIPOCOB, C(HOPMYITMPOBAHHBIX B 3aUETHBIX HJIM IK3aMEHAIMOHHBIX Omierax. B
OWJIeT BHOCHUTCS JIBa TEOPETHUUECKUX U OJIUH MPAKTUIECKUI BOMPOC U3 PA3TUIHBIX
pas3esioB AMCHUIUINHBI i 0oJiee MONHON MPOBEPKH 3HAHUI cTyAeHTOB. OleHka
BBICTABJIAETCS TpenojaBaTeieM M oOBsABIseTCs mocie oreera. [IpemonaBarens
IPUHUMAIOIINKA DK3aMEH JIMYHO HECeT OTBETCTBEHHOCTh 3a IIPaBUIBHOCTH
BBICTABJICHUS OLICHKHU.
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[Tpunoxenue 1.
CTpykTypa u coaep:kaHue JUCHHUIUIMHBI Y CTONYHBOCTh MEXaHNYECKHUX CHCTEM» IO cnenuaabHocTu 23.05.01
«Ha3eMHBbI€e TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA»

(cmeuuaIucT)
N = Buabl yueOHoit padoThl, Dopm
sl E B BKJIIOYASI CAMOCTOATEIbHYIO Bubl camocTosITe/IbHOM PadoThI bl
Paznen g % 2 padoTy CTY/IEHTOB, CTY/IEHTOB aTrrect
@ ) U TPYA0EMKOCTh B Yacax anuu
n/n o T8
I/C | Jlao | CPC | KCP | K.P. | KIL. | PTP | Pepepar | K/p | D | 3
BocbMoii cemecTp
BBenenue B yCTOMYMBOCTD
MEXaHUYECKUX CUCTEM.
1.1 . o 8 1-2 4
Y CTOWYNBBIC  HEYCTOWYINBBIC
COCTOSIHUSI PABHOBECHS
AHanu3 HeJTMHEWHOTO MTOBEICHUS
MPOCTEHIINX MEXaHUYECKUX
12 | TP 5 8 | 1-2 2 2
CUCTEMBI TIPH JCHCTBHH
BEPTUKAIBHON CHJIBIL.
HccnenoBanue npeaenbHbIX TOYEK
Ha OCHOBE aHAJIN3a MOBEJICHMUS JBYX
1.3 | mrapHUPHO COCTMHEHHBIX CTEPIKHEH 8 1-2 4 2
C TOPU30HTAIILHOM IIPYKUHOM ITPU
JNCHUCTBUH OOKOBOW CHITBI
Touku Oudypxaruu, npeaenbHbIe
TOYKH M KPUTHICCKHUE HATPY3KH.
1.4 | OnHOpOaHBIC IMHEAPH3OBAHHBIC 8 34 4
YpaBHCHHS PAaBHOBECHSI YIIPYTHX
CHUCTEM.
1.5 | IloBemeHune HEMUHEWHBIX CUCTEM 8 34 2 2 +
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P Harpy3Ke U pasrpyske.
Omnpenenenne Todek Ondypkramuu,
MPEICTbHBIX TOYCK ¥ KPUTHICCKUX
Harpy3okK.

Brinaua 3amannii ms PI'P Nel

1.6

AHanu3 NoBEIEHUs CUCTEMBI C
Ha4yaJIbHbIMU I€OMETPUYECKUMU
HECOBEPUICHCTBAMM, COCTOSIIEH U3
CTEPKHsI C YIPYTUM IIAPHUPOM, IIPU
JEUCTBUH BEPTUKAIIBHON CHJIBI

1.7

DHepreTU4ecKuil KpuTepui
OuQypKaIMOHHON MMOTEPH
YCTOWYMBOCTH.

Y CTOWYUBOCTD YIPYTHX CUCTEM MPU
KOMOWHUPOBAaHHOM HarpyXeHHH

5-6

1.8

HpI/I6J'II/I)KeHHLIe 1 YHCJICHHBIC
MCTOABI OIIPCACIICHU A COOCTBEHHBIX
3HaYEHH I Kpac€BbIX 3a/1a4. Pacuer
CUCTEM C Ha4YaJIbHBIMH
OTKJIOHCHHUAMH

5-6

1.9

AHanu3 NoBEIEHUs CUCTEMBI C
Ha4YaJIbHBIMM F€OMETPUYECKUMHU
HECOBEPILIEHCTBAMU, COCTOSILEH U3
CTEPKHS C TOPU30HTAIIBHO
IIPUCOECTUHEHHOW NIPYKUHOM, IIPU
JEUCTBUH BEPTUKAIIBHON CHJIBI

5-6

1.10

DHepreTU4ecKuii METO 1 PELLICHHS
3a/1a4 yCTOWYUBOCTHU YIIPYTHUX
CHCTEM C pacrpeaeeHHbIMU
napamerpamu. O IocTaHOBKE 3a/1a4
YCTOWYMBOCTU TOHKOCTEHHBIX
CHCTEM.

7-8

1.11

CucreMsl ¢ ABYMS CTCIICHAMU

7-8
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CBOOO/IBL.
Brinaua 3aganuii
st PI'P Ne2

1.12

HccnenoBanue yCTOMUUBOCTH
JIBYX3BEHHOU CTEPKHEBON CUCTEMBI
C YOPYI'MMH IIapHUpaMU NIpU
KOMOWHUPOBAaHHOM HarpyXeHHH
JBYMS CWJIAMH

7-8

1.13

MeToab1 TPUOTUKEHHOTO PELICHUS
3a/1auu ONpeIeNICHUS CTAllHOHAPHBIX
3HaYeHUH (YHKIIMOHAJIOB.

VY eToNYMBOCTD TPSIMOJIMHEUHBIX
CTEPKHEH.

9-10

1.14

HccnenoBanue ycTORYUBOCTH
TPEX3BEHHOU CTEP>KHEBOI CUCTEMBI
C YOPYTHUMH IIapHUPAMU

9-10

1.15

HccnenoBanue yCTOMUUBOCTH
JIBYX3BEHHOU CTEPKHEBON CUCTEMBI
C YIPYI'MMHM IIapHUpaMU [IpU
KOMOWHUPOBAaHHOM HarpyXeHHH
JBYMS CWJIAMH

9-10

1.16

3aKpUTHUYECKOE ITOBEJCHUE
CTEP>KHEH.

VY cToiuMBOCTh CTEPKHEH 32
npeJie’aMu yIpyrocTy.

11-
12

1.17

HccnenoBanue yCcTOMYMBOCTH
TPEX3BEHHOU CTEPKHEBON CHCTEMBI
C YIIPYTUMH HIAPHUPAMHU

11-
12

1.18

AHanu3 ycTOMYMBOCTH TPEX3BEHHOU
CHCTEMBI C YIPYTUMH LIApHUPAMHU
IIPU CJIO’KHOM Harpy>KeHUu

11-
12

1.19

Y CTONYMBOCTE KPUBOJIMHENHBIX
CTEPKHEM.

13-
14

19




VY CcTOMYUBOCTH TUIACTHUH.

Breraucnenue KpHTquCKOﬁ HarpyskKu

1.0Q | CPKATOTO CTEPXKHS C MAPHUPHBIM 13- ) )
onupanuem metonoM Penes-Purna. 14
Brinaua 3aganuit ayist PI'P Ne3
AHanu3 ycTOHYMBOCTHU TPEX3BEHHON 13-
1.21 | cucteMsl ¢ ynpyrumu mapHUpamu 14 4 2
IIPH CII0KHOM HATrpPyKEHUU
Y cTOWYNBOCTH 000JI0YEK.
15-
1.22 OCHoUBHLIe IIOHATUS TEOPUHU 16 2 4
YCTOMYMBOCTH JIBUYKEHUS
DopMyITbl KPUTUYECKHX
HANPSKEHUH JJ1s1 TOHKUX TUTACTHH.
Binsiaue ycioBuii 3aKperuieHus Ha 15
1.23 | koadpummeHTh 16 2 2
[IPONOPILIMOHAILHOCTH.
@DopMbI TOTEPU YCTORIUBOCTH
TOHKUX 000J0YeK
Brruncnenue KpuTHueCcKoil Harpy3Ku 15-
1.24 | nns cTepHS TMHEHHO-TIEPEMEHHOTO 16 4 2
CeUeHUs
105 HccnenoBanue yCTOfI‘IHBOSTH 17- ) 4
MEPUOINYECKUX IBHIKCHUI. 18
OcobeHnHocTH 3a71a4 yCTOMYNBOCTH
1.26 neuxenus. Teopemsl JIsmyHoBa o 17- ) )
IIpU3HAKaxX HEyCTOMYMBOCTHU 18
JIBUKEHUSI.
Brruncnenue KpuTU4eCKOM Harpy3Ku 17-
1.27 | st cTep KHs JIMHENHO-TIEPEMEHHOTO 18 4 2
CEUEHUS
Dopma ammecmayuu
Bcero wacos o qucuumimze 18 18 36 7

B BOCBbMOM CEMECTPC
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[Tpunoxxenue 2

MMHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUMCKON OEJIEPALINN
OENEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXKIEHUE BBICILIEI' O OBPASOBAHIA

«MOCKOBCKHUM MOJUTEXHUYECKUA YHUBEPCUTET»

(MOCKOBCKI/Iﬁ IMOJINTEX)
CrienuanbHOCTh 23.05.01 «Ha3zemHble TPaHCIIOPTHO-TEXHOJIOTMYECKUE CPEICTBA»
[Tpodumm: «KoMnbroTepHbIil UHKUHUPUHT B aBTOMOOMIIECTPOCHU
®opmbl 00ydeHus: OYHast

Bunel npodeccnonanbHOM JesITEIbHOCTH:

- IPOEKTHO-KOHCTPYKTOPCKAS;
- Hay4YHO-UCCIIEI0BATEIIbCKASL.

Kadenpa: JvnHamuka, NpOYHOCTh MAlIMH U CONTPOTUBIICHHE MATEPUAJIOB

®OH/I OHEHOYHbLIX CPEJICTB

MO JUCLUTIUHE

«Y CTOMYHUBOCTH MEXaHNYECKHX CHCTEM»

Mocksa, 2024 rox
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MMOKA3ATEJ/Ib YPOBHA C®OPMUPOBAHHOCTH KOMIIETEHIIUA

Tabmura 1

YceToHUNBOCTL MEXaHHMYECKHX CHCTEM

OI'OC BO 23.05.01 «<HazeMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA)

B IIpouecce OCBOCHHUA HaHHOﬁ AUCHUIIIIMHBI CTYACHT Q)OpMpreT U ACMOHCTPUPYCT CICAYIOIINEC

KOMITeTEHLMHU:
KOMIIETEHLIMA IIepeyeHb KOMIIOHEHTOB Texnosorus dopma
(popmupoBaHHMs | OLIECHOYHOIO
HHJIEKC (popmynupoBka KOMIIeTeH Uit cpeacTBa
YK-1 |CnocoOeH ocyIiecTBIsTh 3HATD: JICKIIWA,
KPUTHYECKUI aHAIIN3 ® OCHOBHBIE METOJIbI OLICHKH YCTOMYMBOCTH KOHCTPYKIUH 1 CaMOCTOSITEIIbHAS
pOOJIEMHBIX CUTYalMH Ha MEXaHUYECKHUX CUCTEM pabora,
OCHOBE CUCTEMHOTI'0 ITI0AX0/1a, YMeThb: CEMMHApCKue
BLIpa6aTLIBaTL CTPATCruto ® AQHAJIM3UPOBATH PE3YIbTATHI PACUYCTOB 3aHATHA,
JeCcTBUN BJIAJIETh: nabopaTopHbIe
® HaBbIKAMU KOHCTPYHUPOBAHMWS TUIIOBBIX y3JI0B MalllMH U paboTsI
AJIEMEHTOB KOHCTPYKLUI
IK-1 |CnocobeH opraHu30BbIBaTh 3HATH: JIEKLUs,
paszpabotky koucTpykiuit ATC u ® METOJIbl IPOEKTUPOBAHMSI MAIIMH U KOHCTPYKLUI C yUETOM | CAMOCTOSATEIIbHASA
X KOMIIOHEHTOB UX YCTOMYMBOCTU pabora,
yMeThb: CEMMHApCKue
® [IPOBOJUTH UCCIIEJOBAHNE KOHCTPYKIIUI HA YCTOMYMUBOCTh 3aHATHS,
BJIAJIETh: 1a00paTopHbIe
® METOJaMU pacyeTa MalllH U KOHCTPYKLUA Ha YCTOWYMBOCTD paboTsI




Ipunooscenue 2
K paboueil npozpamme

Hepeqeﬂb OLCHOYHBIX CPEACTB M0 AUCHHUIIJINHE Ycemoiiuueocmv mexanuueckux cucmem

HamMenoBanue IIpencrasnenue
Ne OLIEHOYHOTO KpaTkas xapakTepucTHKa OLICHOYHOIO OLIEHOYHOTO CPEJICTBA B
OC cpericTBa CpeacTea DdOC
CpelncTBO TMPOBEPKH YMCHHM TPUMEHSThH
Pacuerno- [OJTy4CHHBIC 3HAHUS 1o 3apaHee KomraekT 3amanuii ais
1 |rpadudeckas paboTa |onpeAeacHHON METOAMKE IS PEIICHUsS BBITIOJTHCHHMSI PaCYCTHO-
(PI'P) 3a7ad4  WIM 3aJlaHuil 10 MOJIYJI0  WJIH rpaguyecKkoi paboThI
TACLIMIUIMHE B I[EJIOM.
Cpe/icTBO KOHTPOJIA, OpPraHM30BaHHOE Kak
crenManbpHas ~— Oecela  IIE€JarOrM4eCKOro
Vcerueiid onpoc  [pabOTHMKAa ¢ OOydYalOIMMCS HAa  TEMBI, Bomnpocsr o
2 cobeceloBaHUE, (CBSA3aHHBIC C W3y4aeMOW TUCIMIUIMHOM, U TemMam/paszzenam
YO) paccUYMTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI JVCLIATIIMHBI

o6yqafomeroc;1 10 OIIPEACIICHHOMY pa3aciy,

TeMe, IpobemMe U T.I.
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[Ipunoxenue 2.

@OoHABI  OIEHOYHBIX  CPEACTB MO  JUCHUIUIMHE  «YCTOMYMBOCTH

MCXaHUYCCKHUX CUCTEM».

IIpumep 3K3aMeHAMOHHOI0 OHJIeTA

MUWHUCTEPCTBO OBPA30OBAHUS U HAVKU POCCHUIMCKON DENEPALININ
DENEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUE BBICILHEI'O
OBPA30BAHUA
«MOCKOBCKHUI MOJUTEXHUYECKUI YHUBEPCUTET»

(MOCKOBCKHI NOJIUTEX)

®akynsrer TPAHCIIOPTHBIH, xadenpa «/lHHaMuKa, IPOYHOCTH MALIHH ¥ CONPOTHBIICHHE MATCPHATIOB

Jucrumirza «Y CTOHYMBOCTE MEXaHUYECKUX CHCTEM»
CrneuunansHoctsb 23.05.01 «HazeMHble TpaHCIOPTHO-TEXHOJIIOTUUECKUE CPEACTBA»

3K3AMEHAIIMOHHBIN BUJIET Ne 3.

1. YcroliunBbie 1 HGYCTOI‘/'I‘H/IBBIG COCTOsIHHA PaBHOBCCHUA.

2. ®opMbI OTEPH YCTOMYMBOCTU TOHKHX 000JIOUEK.

3. 3agaua.

» 2021 r., mpotokon Ne

YTBepkKIeHO Ha 3acenanuu Kadenpbl «

3as. kabenpoit /A.A. CxBopuos/
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IIpumep 3agaHus I BBIIOJIHEHUS] pacuyeTHO-rpaduyeckoii padoTsbl.

Tpebyercs: mpoBecTy UcCIeI0BaHUE IPEEIbHBIX TOYEK HA OCHOBE aHaIN3a
IIOBEJICHU JIBYX LIAPHUPHO COECIMHEHHBIX ITOJIOTUX CTEP)KHEN C TOPU30HTAIBHOU
PYXKUHOU TIOJT AeMCTBHEM OOKOBOM CHUIBI.

Hcxonnpie qaHHBIE:

[Tapametp Benmnunna
JlnuHa crepxHs [, M 1
Kectrocts mpyxunst C, H/m 1000
Bricota monbsema crepxxast H, cm N/2

rae N — HOMep CTyZI€HTa B CIIUCKE TPYTIIIBI.

P

Puc. 1. CxemMa mapHUPHO COEAMHEHHBIX CTEPHKHEN

Heob6xoaumo:

l. ITocTponTh Harpammy «Harpy3ka - HepeMenicHUE).

2. Hality 3HaueHus NepeMEIICHUI B IPEIEIbHBIX TOUKAX.

3. BbIUuCINTD BEPXHIOKO U HIKHIOIO KPUTUYECKUE HArpy3KH.
4. Haiiti o61acT ycTOWYMBOCTH U HEYCTOWYHBOCTH.

5. HccnenoBaTth  yCTOWYMBOCTE CHCTEMBI B BEPXHEM M HWKHEHN
KPUTUYECKUX TOUYKAX.

IIpumep BONpocoB 1JIsl 3alIUTHI JIA0OPATOPHOH padoThI:

1. Kakoii BIHSIIOT yCIIOBUS 3aKPETUICHUS HA BETUYUHY KPUTUUECKON CUIIBI?

2. B dyem 3akiiro4yaeTcsi IpUHIUIT PabOThI TEH30pe3ucTopa’?

3. Kak B 1abopaTopHoii paboTe UMUTHPOBAIUCH YCIOBHSI 3aKPEIUICHUS ?

4. Kaxue nmpuOopbl HCIIOJIb30BATIUCH B JIAOOpaTOpHOU padboTe?

5. Kak TeopeTHUeCcKH OIpEeNeauTh KPUTHUYECKYIO CHIIy JUI CTEP’KHSA
CKUMAEMOT0 TIPOJIOJIBHOM CUIION?
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[IpuMepbI BONPOCOB /I YCTHOTO ONIPOCAa:

. UTo Takoe KpuTHueckas cuia’?

. UTto Takoe npenesbHas TouKa?

. Urto Takoe Touku Oudypkauun?

. UTo Takoe yCTOMYMBOCTh?

. UTO TaKkoe MoJ0KEHNE paBHOBECHUS !

. UTO Takoe yCTOMYMBOE MOJI0KEHUE PABHOBECHS?

. UTO Takoe HeyCTOMYNBOE MOJI0KEHUE PABHOBECHSI?

. Kak BIMAIOT HECOBEPIIEHCTBA MEXaHUYECKON CUCTEMBI Ha KPUTHUYECKYIO

O 1O\ DN B~ WK =

cuny?

9. Urto Takoe quarpaMMbl paBHOBECHBIX COCTOSIHUAN?

10. Yto Takoe TMHEapU30BaHHbIE YPABHEHHUS?

11. Kak mony4uTh OIHOPOAHBIEC TUHEAPU30BAHHBIC YPABHEHMUS?

12. B 4eM 3akimro4aercsd DHHEPreTUYECKHM IMOAXOA K ONPEICIICHUIO
KPUTUYECKUX HATPY30K?

13. Yro Takoe rpaHuia yCTOMYUBOCTH?

14. Yto Takoe ¢popma obnacteit yctoitunBocTH 1o [lankoBuay?

15. Kakue OCHOBHBIE NONYIIECHWS NPUHHUMAIOTCS IPU PELICHUH 33134
YCTOMYHUBOCTH?

16. B yem 3axmrouaercs meron Penes-Purna?

17. B uem 3akmrouaerca meton ['anepkuna?

18. B yem o0cCOOCHHOCTH TIOBEACHHSA CTEPKHEH TMPH 3aKPUTHUECKOM
HarpyxeHuun?

19. Yro Takoe THOKOCTh CTEPKHS?

20. Yro Takoe npuBeaeHHBIN Moayb Kapmana?
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