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1. Ilesu ocBOeHMS IMCIHILINHDI.
K ocHOBHBIM 1eJsIM  OCBOEHHSA  JUCHUIUIMHBI  «YCTOHYHMBOCTH
MEXaHUYECKUX CUCTEM» CIEIYET OTHECTH:

— (QopMupoBaHue 3HaHUN y CTYACHTOB O COBPEMEHHBIX MPUHLMIAX U
METOJAaX MCCIENOBAHUS MEXaHMYECKHX CHCTEM Ha YCTOMYMBOCTH NPHU JIEUCTBUU
BHEIIIHUX HArpy30K;

— TOJATOTOBKAa CIELUMAJIUCTOB B 00JIACTM MNPOEKTUPOBAHUS U pacyeTa
MEXaHWYECKUX KOHCTPYKIMM M CUCTEM C YYE€TOM HX YCTOMYMBOCTH IO
NENCTBUEM BHEIIHUX HATPY30K.

K OCHOBHBIM 3agavdaM OCBOCHMUA JUCHUITITMHBI «Y CTOMYHUBOCTh
MCXaHUYCCKUX CUCTCM» CIICAYCT OTHCCTH:

— OCBOEHUE NPUHLUIIOB MOJICIMPOBAHUS HWHKEHEPHBIX KOHCTPYKUMU U
METOJ0B pacueTa KOHCTPYKI NN Ha YCTOMYUBOCTb;

— BBIpa0OTKAa YMEHMsI AaHAJIU3UPOBATH IOBEJEHHWE W TMPEeJOTBpAIlaTh
BO3MOKHYIO IOTEPI0 YCTOMUYUBOCTH UHKEHEPHBIMU KOHCTPYKIUSMH.

2. Mecto tucuumiannsl B cTpykType OOIL.

JucuumninHa «YCTOMYMBOCTh MEXAHUUYECKUX CHUCTEM» OTHOCUTCS K YHUCIY
y4eOHBIX JUCHUUIUIMH YacTh, (OPMHUPYEMOM Yy4aCTHUKAMH 0Opa3oBaTeNIbHBIX
otnomenuii (b1) ocHOBHO 00pa30BaTEIBLHON IPOIPAMMBI.

«YCTOMYMBOCTh MEXaHMUYECKHWX CHCTEM» B3aUMOCBSI3aHAa JIOTHYECKH U
COZIEPKATEIbHO-METOAUYECKH CO CIECAYIOIIUMH JHUCHUIUIMHAMUA M MPAKTUKAMU
OOII:

— TeopeTnueckass MEXaHHKA;

— ConpoTHUBIIEHHE MAaTEPUAIIOB,;

— Maremaruxka.

— [IpukiiagHbIe METOABI PACUETOB HA POYHOCTD;

3. [lepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YUYeHHUSsI M0 TUCHUIINHE
(Moay/110), COOTHECEHHBbIE C IVIAHUPYEMBbIMH pPe3yJibTATAMU OCBOEHMSI
o0pa3oBaTe/IbHONM NPOrPaMMBl.

B pesymprate oOCBOCHUS AMCHUIUIMHBI (MOIyNsA) Y OOydYaromuxcs
GOpMUPYIOTCS  CICAYIOMHKE KOMIETECHIIMM HM  JOJDKHBI OBITh  JOCTHTHYTBI
CIIEIYIONINE Pe3yabTaThl 00yUeHHUs Kak dTanm (OPMHUPOBAHUS COOTBETCTBYIOIIMX
KOMITETEHIIUI:

Kon B pesyabTaTte ocBoeHusi | IlepeueHs MIaHUpPyeMbIX pe3yJibTATOB 00yUYeHHSs
KOMMeTEeHI[HH o0pa3oBaTeIbHOM 1o JMCUHUIIHHE
NPOrpaMmblI
00yYarIuiicst 10J15KeH
o0saxaTh

YK-1 Crioco0eH OCyIIECTBISTh | 3HATh:
KPUTUYECKHI aHaTN3 ® OCHOBHBIEC METOJIbI OIICHKH YCTOWYUBOCTH




poOJEMHBIX CUTYyalluii Ha KOHCTPYKIIUM U MEXaHUYECKUX CUCTEM

OCHOBE CHCTEMHOT'O YMeTh:
T0/IX0/1a, BHIPaOaThIBATh ® aQHAJIM3MPOBATh PE3YIbTAaThl PACUCTOB
CTPATETHIO NEUCTBUMI BJIAJIETh:

® HABBIKAMM KOHCTPYMPOBAHUS TUIIOBBIX y3JIOB
MAalllMH U YIEMEHTOB KOHCTPYKLUN

IK-1 Crnocoben 3HATh:
OpraHu30BBIBATE ® METOJbI IPOCKTUPOBAHUS MAIIIMH U
paspaboTKy KOHCTPYKIHMHA KOHCTPYKIHH C YIETOM HX YCTOHYHBOCTH
ATC 1 uX KOMIIOHEHTOB yMeTh:
® [POBOJIUTH MCCIIEAOBAHNE KOHCTPYKITUH Ha
YCTOMYUBOCTh
BJIA/IETh:
e METOJaMH pacueTa MAIluH U KOHCTPYKIIUH Ha
YCTOMYUBOCTh

4. CTpyKTYypa M coaepKkaHHue TUCIHIINHBI.

OO6m1ast TpyI0EMKOCTh JUCITUIIIMHBI COCTaBseT 4 3a4€THBIX €UHUIIBI, T.C.
144 akamemuyeckux YacoB (M3 HUX /2 HYacOB — caMOCTOsiTeNibHas paborta
CTYJIEHTOB).

Ha dyeTBepTOM Kypce B BOCBMOM CEMECTpe BblIeNseTcs 4 3ayeTHhIC
eauHunbl, T.e. 144 akagemMuueckux daca (M3 HHX /2 4acOB — CaMOCTOSTEJIbHAs
paboTa CTyJIEHTOB).

Paznenbl nuCHUIIUHBL «Y CTOMUYUBOCTh MEXaHUYECKUX CHCTEM» HU3Yy4aroTCs
Ha YEeTBEPTOM Kypce.

Bocbmoii cemectp: nekiuu — 1 yac B Henenmto (18 yacoB), ceMuHapCcKue
3aHsaTusa — 1 gac B Hegento (18 gacoB), maboparopHbie pabOTHl — 2 Yyaca B HEACITIO
(36 gacoB), popma KOHTPOJIS — IK3aMECH.

CtpykTypa W cojaepXaHUE AUCIHUIUIMHBI «YCTONYHMBOCTH MEXaHHUYECKHUX
CUCTEM» I10 CpOKaM M BUAaM padoThl oTpaxkeHsl B [Ipunoxxenun 1.

Conep:xanue pa3aeyoB JUCUUIINHBI.
BocbMmoii cemecTp

1. BBeeHue B yCTOWYHUBOCTh MEXaHUYECKHX CHCTEM.

OCHOBHbIE MTOHATHS YCTOWYUBOCTH MOJIOKEHUM PABHOBECHUS YIIPYTUX CUCTEM.
HeonHO3HAaUHOCTE COCTOSIHMM paBHOBECHS YINpyrux cucrteM. HMcxomHoe wu
OTKJIOHEHHOE COCTOSIHHUS paBHOBecHs. HeoOXOauMOCTh COCTaBICHHSI ypaBHCHHM
PaBHOBECHS JJIs1 OTKJIOHEHHOT'O COCTOSIHUS.

2. YcroilyuBbIe M HEYCTONYNBBIE COCTOSTHUSI PABHOBECHSI.

Teopema  Jlarpamxa-/{upuxne. llonHas  moTEeHHManbHAasE  SHEPIHS.
Buytpennsis sneprus aedopmanuu. [loTeHnan BHEIMIHUX CHIL.

3. Touku Oupypraumnu, npeaejbHble TOUKH U KPUTHUYECKUE HATPY3KH.




Touku Oudypkanuu win BeTBICHUs pemieHuil. Kputudeckue TOUYKH U
KpuTudeckue Harpy3ku. [lnmaBHble u ckaukooOpasHble mepexonabl. Kpuruueckue
TOUYkM Oudypkauuu nepBoro u Broporo pona. llpenensHble Touku. Brusnwue
HaYaJIbHBIX  (T€OMETPUYECKUX) HECOBEPUIEHCTB MEXaHUYECKOM  CHCTEMBI.
Tpancopmanuss KpuUTHYECKHX TO4YeK Oudypkanuu B clydae HadalbHBIX
F€OMETPUYECKUX HECOBEPUIEHCTB.

4. OaHOpoaHbIE JIMHEAPU30BAHHbIC YPABHEHHSI PABHOBECHSI YNPYIHX
CHCTEM.

Tpu ocHOBHBIX croco0a TMOMy4YeHUsI OJHOPOJHBIX JIMHEAPU30BAHHBIX
ypaBHeHu. HerpuBuanbHble pelIeHUs JIMHEApU30BaHHBIX ypaBHeHUH. Hyieson
ONPENENNUTENb CUCTEMBl U BO3MOKHOCTh CYIIECTBOBAHUS CMEXKHBIX DPEIICHUM.
[lonyuyeHne OOHOPOJAHBIX JIMHEAPU30BAHHBIX YPAaBHEHHMM B  3aJadax C
pacripeie]IeHHbIMU TlapaMeTpaMu (MeTo Ditsiepa).

5. DHepreTuyeckuii Kpurepuii OMPypKanuOHHOH MOTEPH YCTONYHUBOCTH.

OHepreTMYeckuil MOAXOJM K  ONPENEICHUI0 KPUTHYECKHX HArpy30K.
O6ocHOBaHME YCTOMYMBOCTU MPHU dHEpPreThudeckoM mnoaxoze. [IpubnmxeHHbie U
YUCJICHHBIE METO/IbI OIPEeNIeHUs COOCTBEHHBIX 3HAUCHUN KPaeBbIX 3a/1a4.

6. YcTOMYMBOCTD YNIPYTHX CHCTEM NIPH KOMOMHUPOBAHHOM HATPYKECHUM.

KomMOunupoBanHoe Harpyxenue. ['panuna obnactu ycroitunBoctu. DopMbl
obnacteil ycroitunBoctu no [lankosuuy.

7. O mocTaHOBKe 32124 YCTOMYMBOCTH TOHKOCTEHHBIX CHCTEM.

OCHOBHBIE [IONYIIEHUS, TPUMEHSAEMbIE NIPU PEIICHUU 3a7ad yCTOWYMBOCTH
TOHKOCTEHHBIX CUCTEM.

8. DHeprernueckuii MeToJ PpelIeHUS 32424 YCTOWYMBOCTH YNPYIHMX
CHCTEM € pacnpeae/ieHHbIMH MapaMeTpaMHu.

Bapuanmonnsie moaxoasl B 3ajayax JIMHEMHOW TEOpUH yIpyroctu. JlBe
OCHOBHBIC (POPMBI DHEPreTUUYECKOTO KpUTEpHUs OudypkarmoHHOW TOTEepH
YCTOUYUBOCTH.

9. Metoabpl NPUOJIMKEHHOT0 PpelleHUs] 3aJa4Yd  ONpeaeSIeHus
CTAMOHAPHBIX 3HAYECHU U (PYHKIIMOHAJIOB.

Meron Penes-Putna. Meron ['anepkuna.

10. YcToitunBOCTHh NPAMOJUHEHHBIX CTEPKHEH.

JIuHeapu3oBaHHOE YpaBHEHHE U3rMOHON (OpMBI paBHOBECHS MPSIMOIO
CTEpXkKHsA. XapaKTEPUCTUUECKOE YPAaBHEHHUE M CBOWCTBA €ro peueHuil. Popmyna
Diinepa.

11. 3akpuTHuyeckoe MoBeeHNE CTEPIKHEH.

Jluarpammbl «mporubO-Harpy3ka» B 3aKpUTHYECKOW 00JIaCTH. Y CTOWYMBOCTH
TOHKOCTEHHBIX 3JIEMEHTOB IPHU CKHUMAKIIUX W CABUTAIOIIUX HAIPSKEHUSAX.
3anacel yCTOMYMBOCTH.

12. YcTOoMYMBOCTD CTEPKHEH 32 MpeaeJaMu YIPYTroCTH.

['ubxocth crepxus. [Ipusenennsiit Momyns Kapmana. @opmyiia DHreccepa.

13. YcT0iMuMBOCTH KPUBOJUHECHHBIX CTEPKHE.

BinsiHue HadalbHBIX HECOBEPUICHCTB HA MOBEJACHHE CHKATBIX CTEPIKHEM.
Y CTOWUNBOCTD KOJIEL.



14. YcToitunBOCTH IJIACTHH.

OcHOBHOE JIMHEapU30BAHHOE ypaBHEHUE. [IpAMOYroipHBIE IUIACTHUHBI IIPU
CXKaTHUM U CABUIrEe. BiausHue yCI0BUN 3aKpEILUICHUS.

15. YceroitunBOCTH 0007104 €K.

Kopotkue, cpennue u qinuHHbIe 000s104uKd. [lonpaBounble K03 GULHEHTHI
IIPY Ha4aJIbHbIX HENPABUIBHOCTSX.

16. OcHOBHBIC MOHATHS TEOPUH YCTOMYMBOCTH ABUKCHHSI.

JIBa metona JlsmynoBa. Teopust Oudypkaruii.

17. UccneqoBanue yCTOMYHUBOCTH NMEPUOAUYECKUX IBUKEHHU .

Teopust mapaMeTpUUECKOr0 pE30HAHCA. Y CTOMYMBOCTHh UHUPKYIALUOHHBIX
CUCTEM.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTUH.

MeTtonuka TpPENoJaBaHus JUCIHUILIAHBI «YCTOHYMBOCTh MEXaHHUYECCKUX
CUCTEM»  TIPEAyCMaTpPUBAET  HWCIOJIB30BAHHME  CIICAYIONUX  AKTHBHBIX |
MHTCPAKTUBHBIX (POPM TPOBEICHUS TPYIIIOBBIX, WHIWBUIYAIbHBIX, ayJUTOPHBIX
3aHATHH B COYECTAaHWHM C BHEAYJAUTOPHOW pabOTOW C Ieibi0 (OPMHPOBAHUS H
pa3BHUTHS POheCCHOHATBHBIX HABBIKOB 00YYaIONTUXCS

— IMOATOTOBKA K BBITIOJHEHUIO JTA00PAaTOPHBIX pa0OT B JTaA0OPATOPHUIX BY3a;

— TIOATOTOBKA, TMpEACTaBICHHE U  OOCYyXJeHHEe Tpe3CHTaluld Ha
CEMHUHAPCKUX 3aHATHIX;

— WCTIOJIb30BaHNE WHTEPAKTUBHBIX (DOPM MpeICTaBICHUSI MaTepHaa;

VY aeneHBIA BeC 3aHATHMA, MPOBOJUMBIX B HHTEPAKTUBHBIX (hOpMax, B I[€JIOM
no pucruruinHe coctapisieT 20% ayauTOpHBIX 3aHATHH. 3aHATHS JICKIMOHHOTO
TUMa cocTaBlAOT 33% OT 00BEeMa ayTUTOPHBIX 3aHSATHH.

6. OneHo4YHBIE CpeCTBA ISl TEKYIIEr0 KOHTPOJISl YCIIeBAeMOCTH,
NMPOMEKYTOYHOI aTTeCTAIMHU 110 UTOTaM OCBOCHMSI JUCHMILUIUHBI U y4e0HO-
MeToAuYecKoe odecrnedyeHue CaMOCTOSITeJIbHONH padoThl CTYyIEHTOB.

B mnpomecce oOydeHus HCHONB3YIOTCS CIHEAYIOMIME OIICHOYHBIE (OPMBI
CaMOCTOSATEILHON PabOThI CTYJEHTOB, OIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOIIS
YCIIEBAEMOCTH ¥ TPOMEXKYTOUHBIX aTTECTAIUI:

B BocbMOM cemecTpe
- IOATOTOBKA K BBHITIOJIHEHUIO JTA0OPATOPHBIX PabOT U UX 3aIlNTA;
- IOATOTOBKA K BBIIIOJIHEHUIO PacueTHO-Tpaduueckux paboT U X 3allluTa.

6.1. @oH OLICHOYHBIX CPEICTB sl IPOBEACHUS MPOMEKYTOYHON aTTecCTalMu
o0y4ariuxcs no THCUMILIMHE (MOIYJIIO0).

6.1.1. TlepeueHbr KOMIETEHIMH C yKa3aHUEM OJTarmoB HX (OPMHUPOBAHUS B

MPOIIECCE OCBOEHUS 00pa30BaTEIbHON MPOrpaMMBI.

B pesynpTaTe OCBOCHMS MUCHUIUIMHBI (MOAYJsA) (GOPMUPYIOTCS CIEAYIOIIHE

KOMIIETEHIUU



Kon B pesyiabTaTe ocBoeHHs1 00pa3oBaTeJbLHONH IPOrpaMMBbl 00y4YaKOIINIiCs
KOMIIeTeHI[UH A0JI2KeH 00J1a1aTh
YK-1 Crnioco6eH oCyIIecTBIATh KPUTHUECKUI aHaIN3 MPOOJIEMHBIX CUTYalluii Ha
OCHOBE CUCTEMHOTI'0 I10/1X0/1a, BbIpabaThIBaTh CTPATEruio AEUCTBUM
[1K-1 CrniocobeH opranu3oBeIBaTh pa3padoTky koHCTpykimid ATC u ux
KOMIIOHEHTOB

B mpomecce  ocBoeHuss  0o0pa3oBaTeIBLHOM — MPOTpaMMbl  JIaHHBIC
KOMIIETCHIUHU, B TOM YHCJI€ UX OT/EJIbHBIC KOMIIOHEHTHI, (HOPMUPYIOTCS TTOITAITHO
B XOJ€ OCBOCHHUS OOYYaIOUMMHCS JUCHUUIUIMH (MOJYyJeil), TpPaKkTUK B
COOTBETCTBUM C Y4Y€OHBIM IIJJAaHOM U KaJeHAApHbIM TrpadukoM y4eOHOro
mpoiiecca.

6.1.2. Onucanue noka3areJieil ¥ KPpUTEPHEB OLICHUBAHUSA KOMIIETeHIIUIA,
(popMHpyeMBIX 110 HTOTAM OCBOCHHSI IUCHHUILIMHBI (MOAYJIf), ONIUCAHUE IIKAJI

OolcHUBaHU1.

IToka3zatenem OL€HHUBAHUA KOMHGTGHHI/Iﬁ Ha Pa3IMi4HbIX JTallaX HuX
(1)OpMI/IpOBaHI/IfI ABJIACTCA JOCTHUKECHUEC O6y‘{aIOI_LII/IMI/IC}I IIAHUPYEMBIX
PEe3yIBTATOB O0YUCHHUS IO JUCIUTIINHE (MOYIIIO).

Kpurepuu oneHuBaHus
IHoka3zarenn
2 3 4 5

YK-1 - Crioco0eH ocyliecTBJIATh KPUTHYECKUI AaHAJIN3 NPO0OJEeMHBIX CUTYAllHil HA OCHOBE CHCTEMHOI0

M0/X0/1a, BLIPA0ATHIBATH CTPATEIHIO IEHCTBHIA.

3HATh:
OCHOBHBIE
METO/Ibl OLICHKU
YCTOWYUBOCTH
KOHCTPYKLIMHI U
MEXaHUYECKUX
CHCTEM

OO6yJaromuiics
JIEMOHCTPHPYET
TIOJTHOE OTCYTCTBUE
W HEOCTATOYHOE
COOTBETCTBHE

CIIEYIONNX 3HAHUMN:

OCHOBHBIE METO/IbI
OLICHKH
YCTOMYUBOCTH
KOHCTPYKLHHI U
MEXaHUYECKHUX
CHCTEM.

OO6yJaromuiics
JEMOHCTPUPYET HETOJIHOE
COOTBETCTBHE CIIEIYFOLINX
3HAHHMN:

OCHOBHBIE METO/IbI OLIEHKH
YCTOMYUBOCTH KOHCTPYKIUI
1 MEXaHUYECKUX CHCTEM.
JonyckatoTcs 3HaUuTeNbHbIE
OLIMOKH, TIPOSIBIISETCS
HE0CTaTOYHOCTh 3HAHMH, 10
psdy Tokas3aTenei,
00y4aroLuiicsl NCTIBITHIBAET
3HAUUTENBHBIE 3aTPYAHEHUS

OO0yuaromuiics
JEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHE
CIIEAYIOIIUX 3HAHHM:
OCHOBHBIE METOJIbI
OLIEHKH YCTOMYMBOCTH
KOHCTPYKLHHI 1
MEXaHMYECKHUX CUCTEM,
HO JIOITYCKaroTCs
HE3HAUYUTEIIbHbIE
OLIMOKH, HETOYHOCTH,
3aTpyAHEHUs IpU

OO0y4aromuiics
JEMOHCTPUPYET
MOJTHOE
COOTBETCTBHE
CIIEAYIOIIUX
3HAHUI: OCHOBHBIE
METO/IbI OLIEHKU
YCTOWYUBOCTH
KOHCTPYKLMHI U
MEXaHUYECKUX
CHCTEM, CBOOOIHO
oIepupyer
npUOOPETEHHBIMU




IIpH OTIEPUPOBAHUHT AHATUTUYECKUX 3HaHUSIMH.
3HaHUSMH IIPU UX [IEpEHOCE | orepanusx.
Ha HOBBIE CUTYaIHH.
YMeThb: OOyuaromuiics He OO0yuaromuiics OO0yuarommurics OO0yuaromuiics
AHAIU3UPOBATh | YMEET WJIU B JIEMOHCTPHUPYET HEIIOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET
pE3YIbTAThI HEIOCTaTOYHOM COOTBETCTBHE CIIEITYFOIIIX YaCTUYHOE MOJTHOE
pacueros CTEIICHH YMEET: YMEHHUIA: COOTBETCTBHE COOTBETCTBHE
aHaIM3UPOBATh aHAM3UPOBATh PE3YNbTATHl | CICAYIOIMX YMEHUN: CIIEAYIOIINX
PE3YIBTATHI pacueros. [lonmyckatoTcs aHAIIM3UPOBATh YMEHUIA:
PacucToB. 3HAYUTCIIbHBIC OIHI/I6KI/I, PE3YJIbTAThI PaCUCTOB. AHaJIM3UpOBaATh
IIPOABJIIACTCA Ymenus OCBOCHBI, HO PE3YIBTAThI
HEJIOCTATOYHOCTh YMEHUH, JIOTTYCKAIOTCS pacueros.
10 pSAY TIOKa3aTenew, HE3HAYHUTENbHbIE CBoboaHO
00yJarOIIHMIACS] UICTIBITBIBAET | OITMOKH, HETOYHOCTH, OIlEpUPYET
3HAYUTEIbHBIC 3aTPYAHEHUA | 3aTPYAHEHUS NIPU MPHOOPETEHHBIMH
IIPH OIIEPUPOBAHUH AHAJIUTUYECKUX YMEHHUSIMH,
YMEHHUSMH IIPH UX TIEPEHOCE | OIeparisx, HepeHoce HIpUMEHSET UX B
Ha HOBBIE CUTYalllH. YMEHHH Ha HOBBIE, CHUTYaIHIX
HECTaHJapTHHIC HOBBIIICHHOMN
CHUTYaIHH. CIIOKHOCTH.
BJIa/I€Th: OO6yuaromuiics He OOyuaromuiics Biazeer Oo6yqaromuiics OO0y4aromuiics B
HaBBIKAMU BJIaJICeT WU B HaBBIKAMU KOHCTPYHUPOBAHUS | YaCTHYHO BIIaJeeT HOJHOM 00BemMe
KOHCTPYHPOBAH | HEIOCTATOYHOM THITOBBIX Y3JI0B MAIlIMH U HaBBIKAMHA BJIaJIeeT HaBBIKAMU
1Sl TUTIOBBIX CTEIECHH BIIaJICeT: 3JIEMEHTOB KOHCTPYKIUH B KOHCTPYHPOBaHHS KOHCTPYHPOBaHHS

Y3JI0B MallMH U
3JIEMEHTOB
KOHCTPYKLIUI

HaBBIKaMHU
KOHCTPYHPOBaHUSA
THTIOBBIX Y3JIOB
MaIIFH U DJIEMEHTOB

KOHCTPYKIUI

HEMOJIHOM 00beMe,
JIOITYCKAIOTCS 3HAYNTEIIHBIC
OIITNOKH, ITPOSBIISAETCS
HEJJOCTaTOYHOCTD BIIAJICHHS
HaBBIKaAMU T10 PSIY
rokazareneit, OOyJarommiics
UCTIBITHIBACT 3HAYUTEIIHHBIC
3aTpyJHEHHS TIPU
MPUMEHEHUH HABBIKOB B
HOBBIX CUTYaIlHsIX.

TUIIOBBIX Y3JI0B MallIMH
Y 3JIEMEHTOB
KOHCTPYKLIHM, HABBIKU
OCBOEHBI, HO
JOIYCKAIOTCS
HE3HAYUTENbHBIE
OIIMOKH, HETOYHOCTH,
3aTpyAHEHUs IpU
AHAJTUTUYECKUX
orepanusx, epeHoce
YMEHUH Ha HOBBIE,
HECTaHIapTHBIE
CUTYyalUH.

THTIOBBIX Y3JI0B
MallIiH 1
2JIEMEHTOB
KOHCTPYKLIHH,
CcBOOOIHO
MpUMEHSET
MTONTyYeHHBIS
HaBBIKHU B
CUTYaIUSIX
MTOBEIIIIEHHOM
CIIOKHOCTH.

IIK-1 Cnocoden oprann3oBbIBaTh pa3padoTky KoHCTpykuuid ATC u uX KOMIIOHEHTOB




3HATH: OO0yuaromuiics OO0yuaromutics OO0yuarommutics OO0yuaromuiics
METO/IbI JIEMOHCTPUPYET JIEMOHCTPUPYET HEMOIHOE | AEMOHCTPUPYET JIEMOHCTPUPYET
MPOCKTUPOBAHU | TIOJHOE OTCYTCTBUE COOTBETCTBHE CICAYIOIIUX | YaCTUYHOE MOJIHOE
sl MaIllVH U WA HEIOCTAaTOYHOE 3HAHUM: COOTBETCTBHE COOTBETCTBHE
KOHCTPYKIIHI C | COOTBETCTBHUE METO/IbI TTPOEKTUPOBAHUS CIIENYIONINX 3HAHUM: o (147 0)11170:9
Y4ETOM HX CIEAYIOIINX 3HAHUM: MAaIlIMH U KOHCTPYKIUH C METObI 3HAHUM: METOJIbI
YCTOMYUBOCTH METO/BI Y4ETOM UX YCTOWUYUBOCTH. MIPOEKTUPOBAHUS MIPOEKTUPOBAHUS
IIPOEKTUPOBAHUSA Honyckarorcst MAlllMH U KOHCTPYKIMWA | MAaIllMH U
MallluH " 3HAYUTCIIbHBIC OIHI/I6KI/I, C YU4E€TOM UX KOHCprK]_[I/Iﬁ C
KOHCTPYKIIUH C IIPOSIBILAETCSA YCTOMYUBOCTH, HO Y4ETOM UX
Y4E€TOM HUX HEAOCTAaTOYHOCTH 3HaHPII71, JOITYCKAITCsA YCTOﬁ‘II/IBOCTI/I,
YCTOWYUBOCTH. 0 STy TOKa3aTeNeH, HE3HAYNTEIbHBIC cBO0OOJIHO
o0yyarommics OmMOKY, HETOYHOCTH, onepupyer
HCIIBITBIBAET 3HAYUTENLHBIE | 3aTPYIHEHUS [IPU MPHOOPETEHHBIMH
3aTPYAHCHUS IIPpU AHAJIUTHYCCKUX 3HaHUAMU.
ONCpUpPOBAHNHU 3HAHUAMU onepanusx.
TIpH UX TIEPEHOCE Ha HOBBIC
CUTYaIUH.
yMeThb: OO0yuaromuiics He OO0yuaromuiics OOGyuaromuiics OOyuaromuiics
TIPOBOJTUTH yMeEeT WJIH B JIEMOHCTPUPYET HEMOJIHOE | JEMOHCTPHUPYET JIEMOHCTPUPYET
HCCIIEIOBaHIE HEZ0CTaTOYHOM COOTBETCTBHE CICAYIONNX | YaCTUYHOE TIOJTHOE
KOHCTPYKIIMH Ha | CTETIeHN yMeeT: YMEHHM: COOTBETCTBHE COOTBETCTBHE
YCTOHYHBOCTB MIPOBOJIUTH MIPOBOJUTH MCCIIEIOBAHUE | CIEAYIOUINX YMEHUH: CIIeTYIOINX
WCCIIEIOBAHHE KOHCTPYKITH Ha MIPOBOJIUTH YMEHHIA: TPOBOIUTH
KOHCTPYKITHI Ha YCTOMYNBOCTb. WCCIIEZIOBAaHNE WCCIIEZIOBAHHE
YCTOMYUBOCTD. HonyckaroTcst KOHCTPYKILIMH Ha KOHCTPYKIIMH Ha
3HAYUTEILHBIC OMMHOKH, YCTOMYMBOCTh. YMEHUSI | YCTOWUHUBOCTD.
TIPOSIBIISIETCS OCBOCHEI, HO CrobomHO
HEJOCTaTOYHOCTh YMEHHH, | JOMYCKAIOTCA orepupyer
TI0 Sy TIOKa3aTenew, HEe3HAYHTENbHEIE MPHOOPETEHHBIMH
o0yJarommnics OIIMOKH, HETOYHOCTH, YMEHHSAMH,
WCIIBITHIBAET 3HAYNTENbHBIE | 3aTPYAHEHUS TIPH MIPUMEHSET UX B
3aTpyaHEHUS IPH AHATUTUIECKUX CUTYaIUIX
OIIEPUPOBAHNY YMEHUSMHU | OIEPAIHsX, IIEpEeHOCe TTOBBITIIEHHON
[P UX TIEpeHOCe Ha HOBBIE | YMEHUI Ha HOBBHIE, CIIO)KHOCTH.
CUTYaIiH. HEeCTaHJapPTHEIC
CUTYaIUH.
BJIa/I€Th: OObyuaromuiics He OOyuaromuiicsa Biazgeer OO0y4aromuiics OO0y4aromuiics B
MeTOoaMHu BIIAJICET WK B METOJIJaMH pacyeTa MallluH | YaCTUYHO BJIAJICET MTOJTHOM 00beMe

pacuera MalH
Y KOHCTPYKLIHM
Ha
YCTOWYUBOCTh

HEI0CTaTOYHOMI
CTETICH! BIIaJICeT:
METOJIaMH pacydeTa
MallvH 1
KOHCTPYKIIMH Ha
YCTOWYUBOCTH

1 KOHCTPYKLHH Ha
YCTOWYMBOCTH B HEMIOJIHOM
o0beme, IOy CKaIOTCS
3HAYUTENIbHBIC OIINOKH,
MIPOSIBIISIETCS
HEI0CTaTOYHOCTh
BJIAJICHUS HAaBBIKaMH 110
psAdy Tokas3aTenei,

METO/IaMH pacyera
MaIllMH U KOHCTPYKLUI
Ha YCTOWYHBOCTb,
HaBBIKA OCBOEHBI, HO
JIOITYCKaIOTCs
HE3HAUYMUTENIbHbIE
OLIMOKH, HETOYHOCTH,
3aTpyAHEHUs IpU

BJIa/I€ET METOJIaMH
pacuera MallvH 1
KOHCTPYKLIMH Ha
YCTOWYUBOCTS,
CBOOOJHO
MPUMEHSIET
MOJTyYEHHBIE
HaBBIKU B




OO0yuaromutics AHAJTATHYECKUX CUTYaIUAX

HCIBITHIBACT 3HAUYUTEIIBHLIC | ONI€paluAaX, IIEPEHOCE MMOBBIIICHHOM
3aTPYAHCHUS ITPpU YMCHPIP'I Ha HOBEIC, CJIOKHOCTH.
NPHUMCHCHUHN HABLIKOB B HECTaHAAaPTHBIC

HOBLIX CUTyallHAX. CUTyaluu.

[IIkanpl OLEHMBAHUA pPE3YyJILTATOB IPOMEXKYTOUYHOM aTrTeCTallud U HX
OIMCaHUE:

DopMa NPOMEKYTOYHOM ATTECTALMU: IK3aAMEH.

[IpomeskyTouHas arrectanus o0yJarolmuxcs B GopMe dK3aMeHa MPOBOJIUTCS
[0 pe3yjbTaTaM BBINIOJHEHUS BCEX BUAOB Yy4eOHOW paboOThI, MPEAYyCMOTPEHHBIX
y4eOHBIM TUTAHOM MO JAHHOW JHUCUMIUTMHE (MOAYJIO), MPH 3TOM YUYUTHIBAIOTCS
pE3yJIbTAaThl TEKYILIEro KOHTPOJISI yCIEBAEMOCTH B TeueHHe cemecTtpa. OlneHka
CTETNEHU JTOCTIKEHHSI 00Yy4YaloIMMHUCS TMJIAHUPYEMbIX PE3YIbTaTOB 00YYEHUs IO
TUCIUIUIMHE (MOMAYJII0) MPOBOAMUTCS TpENoJaBareieM, BEAYUIUM 3aHATHUS 110
aUucIUIuinHe  (MOIYNI0)  METOJAOM  JdKcmepTHOoM — oueHku. [lo  wuroram
NPOMEXYTOYHOH aTTeCTallMu MO AMCLUUIIMHE (MOJYJIO) BBICTABISAETCS OLIEHKA
«OTIIUYHOY, «XOPOILIO», «YIOBIECTBOPUTEIBHO» WU «HEYIOBIECTBOPUTEIBHO.

K  npoMexyroyHoW aTTecTallid  JOIYCKAKOTCA  TOJNBKO  CTYIEHTHI,
BBIIIOJIHUBIIME BCE€ BHJbI Yy4eOHOM paloThl, NpeIyCMOTpEHHBbIE paboueil
IIPOrpaMMOMU 110 JUCLUIIINHE «Y CTONYUBOCTh MEXAaHUYECKUX CUCTEM Y,

[Ikana oneHUBaHUA Onucanue

Beimonnenst Bce  BuUAbI  y4eOHOW — paboTHI,
peayCMOTpEeHHbIE  y4eOHBIM  TuTaHoM.  CTyaeHT
JNIEMOHCTPUPYET  COOTBETCTBHE  3HAHUW, YMCHUH,
HABBIKOB TPHUBEJICHHBIM B Ta0JMIIaX T[OKa3aTeNeH,
OmsTIHo OmepupyeT NPUOOPETEHHBIMU 3HAHUSIMU, yMeHI/mMI/IU,
HaBbIKAMU, TMPUMEHSET X B CUTYalUsSX MOBBIIMICHHON
cnoxHoctd. [Ipm »>TOM MOryT OBITH JOMYIIECHBI
HE3HAYUTENIbHBIC OMMOKU, HETOYHOCTH, 3aTPYAHCHUS
pU aHAJTUTHUYECKUX ONEpaNusiX, MEPeHOCe 3HAHUNU U

YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalllH.

BrinosiHeHbI BCE BUJIBI  y4eOHOM paboTHI,
Xopouio npeayCMOTpEHHbIe  y4eOHbIM  mnaHoM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBHE 3HAHUW, YMCHUH,

10




HABBIKOB TIPUBEJICHHBIM B Ta0JMLaX IOKa3aTeseu,
OnepupyeT NpUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HABBIKAMH, IIPUMEHSAET UX B CUTYalHsSX IMOBBIIIECHHOU
CHOXKHOCTU. [Ipm 3TOM [OMyCKAET HE3HAYUTEIBHBIC
OLINOKH, HETOYHOCTH, 3aTpyAHEHHUS pu
AHAJUTUYECKUX ONEepauusaX, IEPEHOCE 3HAHUU W
YMEHUW HA HOBBIE, HECTAHAAPTHBIC CUTYAIIUH.

Y 10BIETBOPUTEIHHO

BolinonHeHb! BCE BUJBl  y4eOHOH paboTHlI,
OpelyCMOTpeHHble  y4eOHbIM  miaHoM.  CTyleHT
JEMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB NPHUBEACHHBIM B  TaOauuax
nokasaresieH, onepupyer NpuoOpeTeHHbIMU 3HAHUSMU,
YMEHUSAMH, HABBIKAMHU, MPUMEHSET UX B CHUTyalHsIX
NOBBIIEHHON  cJOXXKHOCTH.  Jlomyckaer — OmMOKH,
HETOYHOCTH,  3aTPYyJHEHUS TIPU  aAHAJUTUYECKUX
omepanusax, MepeHoce 3HaHWM W yMEHUW Ha HOBBIE,
HECTaHJIapTHBIE CUTYaLUH.

HeynosnerBopurensHO

He Beimonnen oauH wunu Oosnee BUIOB y4eOHOU
paboThl, TPEIYCMOTPEHHBIX  Y4YEOHBIM  IUIAHOM.
CTyneHT [EeMOHCTPUPYET HEMNOJHOE COOTBETCTBUE
3HAHWM, YMEHHUH, HaBBIKOB MPUBEICHHBIM B TaOIUIAX
MoKa3aTesied, JOMyCKaloTCd 3HAYUTENbHBIE OIINOKH,
NPOSIBISIETCA OTCYTCTBUE 3HAHUM, YMEHUMN, HABBIKOB I10
pany noKaszaTeyen, CTYJICHT UCIIBITHIBAET
3HAQUMUTENIbHbIE 3aTPyJAHEHUSI TpU  OINEPUPOBAHUHU
3HAHUSIMA M YMEHUSAMU IPU HUX IEPEHOCE Ha HOBBIC
CUTYaLMH.

@DOHIBI OIEHOYHBIX CPEACTB NPEICTaBICHBI B MPWIOKEHUH 2 K paboueit

porpaMmme.
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7. Y4eOHO-MeTOANYeCKOe U HH(POPMALIMOHHOE o0ecriedyeHHue TUCHMIITIMHBI.

a) OCHOBHas JuTeparypa:
1. Bonsmup, A. C. YcroituuBocTts nedopmupyemMbix cucteM B 2 4. Yacts 1 :
yueOHoe nocooue aist By30B / A. C. BonmeMup. — 3-e uzj., crep. — Mocksa
: IBoatenscTBO KOpaiit, 2020. — 526 c¢. — (Briciiee o6pa3oBaHue). —
ISBN 978-5-534-06864-1.
URL.: https://urait.ru/bcode/454265
2. Boaemup, A. C. YcroitunBocTts n1eopmupyeMbix cucteM B 2 4. YacTs 2 :
yueOHoe nocooue aist By30B / A. C. Boaemup. — 3-e uzj., crep. — MockBa
: IBnatenwscTBO KOpaiit, 2020. — 480 c. — (Briciiee o6pa3oBaHue). —
ISBN 978-5-534-06867-2.
URL: https://urait.ru/bcode/454397
0) 10MOJIHUTEJILHAS JIUTEepaTypa:
1. Turyx, . H. YcToilunBOCTh MeXaHUUYECKUX cUCTEM. JluHaMuKa : yueOHOe
nocobue / U. H. Tutyx, C. I1. SIxoneB. — Caunxt-IletepOypr : BI'TY "Boenmex"
uM. J[.®. Ycrunosa, 2016. — 49 ¢. — ISBN 978-5-85546-930-1.
URL.: https://e.lanbook.com/book/98228

B) DJIEKTPOHHBbIEC 00pa30BaTeIbHbIE PECYPChI:
Kypc «YCTONYMBOCTD MEXaHUYEeCKHX CHCTEeM)
https://online.mospolytech.ru/course/view.php?id=12382

8. MaTepnaibHO-TeXHHYECKOe o0ecnieyeHue TUCIUNINHBI.
Aynutopusi Uisl JEKIMOHHBIX W TMPAKTUYECKUX 3aHATUM: CTOJIBI yuyeOHBIE CO
CKaMbsIMH, ayJIWTOPHAas JOCKa, HACTCHHBIM MPOEKIIMOHHBIM 3KpaH. Pabouee
MECTO MPENOAaBaTeNs: CTOM, CTYJI.

JlaGopaTtopHasi aynauTOpHsi: CTOJIBI, CTYyJbs, MeEJOBas JOCKa, ydeOHas
UCTIBITaTeIbHAS MalIMHA /I MIPOBEACHUS UCIBITAHUN HA pPacTsDKEHHUE/CKaTHE U
kpyuenne MU-40KY, xonep mastHukoBbii MK-300, yHUBEpCalbHBIN Yy4eOHBIN
KOMILUIEKC MO CONpPOTUBIEHHI0 MarepuaioB CM-1, yHuBepcanbHBbIA KOMILIEKC
JUTsE TIpoBeieHust JabopaTopHbix padbor CM-2, naGopaTtopHsbiii komiieke JIKCM-
1K

JlaGopaTtopHasi ayaMTOpHs: CTOJBI, CTYNbsl, YHUBEPCAIbHBI KOMIUIEKC IS
nmpoBefieHUs J1abopaTopHbIXx pador CM-2, KOMIUIEKC IS JAEMOHCTpaIluu
MEXaHHUYECKUX W  JEeMI(UPYIONIUX CBOWCTB IJTACTUYHBIX  MAaTEPUANIOB,
YCTPOWCTBO ISl HATJISHOM JAeMOHCTpanuu mnomsydectd MarepuanoB WPG600,
MallliHAa JUIsi WCHOBITAHWM HAa  yCTAJIOCTh, KOMIUIEKC [l IPOBEACHUS
7a00OpaTOpHBIX PabOT MO KypCy «YyCTOMYMBOCTh MEXAaHUYECKHX CHUCTEM.
PaGouee MecTo mpenogaBaTensi: CTOM, CTYI.
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9. MeTonnuyecKkue peKOMEHIANNH JJIs1 CAMOCTOAATEIbHOI padoThI
CTY/JACHTOB

3alayaMu CaMOCTOATEIBLHOM padOThI CTYIEHTOB SIBISIOTCS:

1. Cucremaruzanusi M 3aKpEIUICHUE IONYYEHHBIX TEOPETHYECKUX 3HAHUN H

MIPAKTUYECKUX YMEHUHN CTYAECHTOB;

VYrinybneHue U paciiMpeHrue TEOpEeTUIECKON MOATOTOBKU;

PopmMUpOBaHUE YMEHUH HCIOJIb30BATh CIIEUAIBHYIO JUTEPATYPY;

4. Pa3BuTHE MO3HABATENbHBIX CIHOCOOHOCTEH CTYAEHTOB, CaMOCTOSITENIBHOCTH,
OTBETCTBEHHOCTH Y OPTraHU30BaHHOCTH.

N3yyeHnue AMCIUIUIMHBI HEPA3PBIBHO CBSI3aHO C CAMOCTOSATEIBHOM paboToi
CTyIEHTOB C  PEKOMEHJIOBAHHBIMM  MPENOAABATEISIMH  JIMTEPATYPHBIMU
UCTOYHUKAMHU M C MaTepuajiaMH, MOJTYYECHHBIMH HA JIEKIIMOHHBIX, IPAKTUYECKUX
3aHATHSAX M JabopaTopHbIX paboTax. Ilpu 3TOM CTYOEHT caM IUIAHHPYET CBOIO
CaMOCTOSITENIbHYIO paboOTy, YTO co3JaeT Oojee OJaronpuaTHYH0 OOCTaHOBKY U
IIOJIO’KUTEIIBHO CKa3bIBACTCS HA YCBOCHUU MaTepHaa.

Ha ocHoBe wu3yuyeHMs pPEKOMEHIOBAHHON JMTEpaTyphl LieraecooOpa3Ho
COCTaBUTh KOHCIEKT OCHOBHBIX TEPMHHOB, TIOJIOKEHUW U ONPEACIICHU,
TpeOyIOLMX 3aIOMUHAHUS U HEOOXOIUMBIX JIJISi OCBOCHUSI Pa3/IeNIOB AUCIUILIUHBI.

[IpoayKkTUBHOCTH PabOTHl 3aBUCUT OT MPABUIBLHOTO YepeqOoBaHUS Tpyda U
orabixa. [loaToMy Kaxable yac WM ABa CIENYET JenaTh nepepblB Ha 10 MUHYT.
Jlasxe INepeKyroueHue ¢ OJHOTO BUAA YMCTBEHHOH paboThl Ha APYrol MOXKET
CIIy’)KUTh AKTUBHBIM OTIBIXOM.

Ocoboe MecTo ynensieTcss KOHCYJIBTUPOBAHMIO, Kak OJHOW u3 (opM
oOyyeHuss U  KOHTPOJsL  caMoCTOsTeNbHOM pabotel. KoHCynbTHpOBaHME
npeanojaraerT ocoOblM 00pa3oM OpPraHHW30BaHHOE B3aMMOJAEHCTBHE MEXITY
[IPENOaBaTeIeM- KOHCYJIBTAHTOM U CTYJAEHTAMH, HAIIpABJICHHOE Ha pa3peLICHUE
npo0JieM U BHECEHHUE O3UTUBHBIX U3MEHEHHI B IEATEIILHOCTh CTYIEHTOB.

w N

10.MeTonnyeckue peKoMeHIANMH /1JIs1 MPenoaaBaTess

B3aunmopeiicTBue mnpenogaBarenis CO CTyA€HTaMHU MOYKHO pa3/eliuTh Ha
HECKOJBKO COCTaBJISIONINX - JICKIIMOHHBIC, MPAKTUYECKHE M JaOOpaTOpHEIC
3aHATUS M KOHCyJlbTHpoBaHWe. lIpenopaBarens JOJDKEH MOCIEI0BATEIBLHO
BBIUMTATh CTYAEHTaM pAJ JEKIH, B XOJ€ KOTOPBIX CIEAYET COCPEIOTOUYHUTH
BHHMAaHUE Ha KIIOUYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHUYECKOro Marepuana, a
TaK)Ke OPraHU30BaTh MPOBEICHUE MPAKTUYECKUX 3aHATUNA TaKUM 0Opa3oM, YTOOBI
AKTHUBU3UPOBATh MBIIUICHUE CTYJIEHTOB, CTUMYJIHPOBATH CaMOCTOSITEJIbHOE
W3BJICUEHUE WMH HEOO0XoauMoil wuH(pOpManuu U3 Pa3IUYHBIX HCTOYHHUKOB,
CpPaBHUTEIbHBIA aHAJU3 METOJOB PEUICHUN, COMOCTABJICHUE IMOJTYYEHHbBIX
pE3yNbTaTOB, POPMYIUPOBKY U apTYMEHTAIINI0 COOCTBEHHBIX B3IJISIOB HA MHOTHE
CIIOPHBIE MPOOJIEMBI.

[lepen 3aHsTUSAMU NpPENOaBaTENO HEOO X0 AUMO:

- M3Y4YUTh pabouyro IporpamMmy, UEeIu U 3a/1a4yd JUCHUILIAHBL;
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- YEeTKO MPEJCTaBIATh ceOe, Kakue 3HaHMUs, YMEHUS U HaBBIKH JTOJKEH
PUOOPECTH CTY/ICHT;

- MO3HAKOMHUTCS C BUJIaMH Y4€OHOM paOOThI;

- U3YUYUTh COJIEP)KAHHUE PA3/I€NIOB AUCIUILINHBI.

B xone neKUMOHHOrO 3aHATHS TpenojaBaTelib JOJKEH Ha3BaTh TEMY,
yuyeOHbIE BONPOCHI, O3HAKOMUTHb CTYJEHTOB C TIEPEYHEM OCHOBHOM H
JOTIOHUTENIBHON JIUTEPATyphl IO TEME 3aHATHS.

Bo BcTynuTenbHOW YacTH JEKIMU OOOCHOBaTh MECTO U POJb H3ydaeMou
TEMbl B Y4eOHOM IMCUMIUIMHE, PAcKpbITh €€ MpakTuyeckoe 3HaueHue. Eciu
YUTAETCs HE MepBasi JEKLMs, TO HEOOXOAMMO YBSI3aTh €€ TeMY C MpeAbIAYyIEH, He
HapyIlias JIOTUKU HM3J0XKEeHUs yuyeOHoro marepuania. Jlekuuio cieayer HauMHATD,
TOJILKO YETKO 0003HAYMB €€ XapakTep, TEMY U KPYyr T€X BOIMPOCOB, KOTOpPHIE B €&
Xojie OyAyT pacCMOTPEHBI.

B ocHOBHOM YacTu JEKIMH CJEeAYyeT pacKpbIBaTh COJIEp)KaHUE Y4eOHBIX
BOMNPOCOB, AaKIEHTUPOBATh BHHUMAHHE CTYJACHTOB HA OCHOBHBIX KaTEropusix,
ABJICHUAX U TpoIlleccax, 0COOCHHOCTSX MX MpoTeKaHus. PackpbiBaTh CYIIHOCTh U
coJiepKaHUe Pa3IMYHBIX TOYEK 3PEHHUS U HAYUYHBIX MOAXOJ0B K OOBSCHEHHUIO TEX
WIM WHBIX SBIEHUW u mpoueccoB. Crieayer apryMeHTUPOBAHO OOOCHOBATH
COOCTBEHHYIO TO3HUIMI0O MO CIOPHBIM TEOPETHUECKUM BorpocaMm. [IpuBoauth
npuMepsbl. 3a7aBaTh MO X0y U3JIOKEHUS JIEKIMOHHOTO MaTepuaja pUuTOPUUYECKHE
BOMPOCKl M CaMOMY JaBaThb HAa HHUX OTBET. DJTO CIOCOOCTBYET aKTHUBU3AIUU
MBICIIUTEIHHON JEATEIHLHOCTU CTYICHTOB, TOBBIIICHUIO UX BHUMAHUSI U MHTEpeca
K Marepuaiy JEKIuu, ee cojepkanuto. llpernogaBaTenb MOHKEH PYyKOBOIUTH
paboToil  CTYIEHTOB 10 KOHCIEKTUPOBAHMIO JIEKIIMOHHOTO  MaTepuara,
MOTYEPKUBATH HEOOXOJUMOCTh OTPAKEHHSI B KOHCIIEKTaX OCHOBHBIX TOJOKEHHI
U3y4aeMOM TEMBI.

B 3akmrounTenbHON YacTH JIEKIIMU HEOOXOJMMO C(HOpMyIHpoOBaThH OOIIHE
BBIBOJIBI TIO TEME, PACKpPBIBAIOIINE COACP)KAHUE BCEX BOIMPOCOB, IMOCTABJICHHBIX B
nexkuund. OOBSBUTH IJIAH OYEPETHOTO CEMUHAPCKOTO UITH JIA0OPATOPHOT'O 3aHSATH .

JaTh KpPaTKWE PEKOMEHJAIMH IO MOJATOTOBKE CTYJIEHTOB K CEMUHAPY WU
naboparopHoil pabore. OnpeaenuTb MECTO M BpeMsl KOHCYJIbTALIUU CTYACHTaM,
MOKENABIIUM BBICTYIIUTh HA CEMUHApe ¢ JOKIaJaMu U pedeparamMu II0
aKTyaJIbHBIM BOIIPOCaM OOCYX IaeMOM TEMBI.

Ilens mpakTUyeckuX W JaOOPATOPHBIX 3aHATUN - 00ECIEYUTH KOHTPOJb
YCBOEHHUSI y4EOHOIro MaTepuana CTyJeHTaMH, PacIIUpeHue U yriayOieHue 3HaHuil,
MOJIYYCHHBIX UMHU Ha JICKIUAX U B XOJI€ CAMOCTOSTENbHOU paboThl. [loBbIIeHHE
3¢ (}HEKTUBHOCTH MPAKTUYECKUX 3aHATHI JIOCTUraeTcsl MOCPEIACTBOM CO3/aHUs
TBOPUYECKOW OOCTAaHOBKHM, pacloJiarallield CTYyJIEHTOB K  BBICKa3bIBAaHUIO
COOCTBEHHBIX B3IJISIZIOB U CYKIEHHUH MO 00CY>KAaeMbIM BOIIPOCAM.

ITocnie KaX1oro JEKIMOHHOTO, JA0OPATOPHOIO M MPAKTUYECKOTO 3aHSATHS
CeJIaTh COOTBETCTBYIOLIYIO 3alMCh B )KypHajax y4eTa MOCEIaeMOCTH 3aHITHM
CTYJICHTaMH{, BBIICHUTH Y CTApOCT YYEOHBIX TPYNI TPUYUHBI OTCYTCTBHS
CTYyJICHTOB Ha 3aHATUAX. [IpoBOIWUTH TPyNMHOBBIE W  WHAWUBUAYaIbHBIC
KOHCYJIBTALIUM CTYIEHTOB IO BOIIPOCAM, BO3HHUKAIOIIUM Yy CTYIEHTOB B XOJ€ UX
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MOATOTOBKHU K TEKYIIEH U MPOMEXKYTOUHOU aTTECTAIUU MO YUYEOHOU NTUCIUIUIMHE,
PEKOMEH/I0BaTh B MOMOIIb YYEOHBIE U APYTHE MaTepUalibl, a TAKKE CIPABOUYHYIO
JIUTEPATypy.

DK3aMeH WM 3a4eT MO JUCIUIUIMHE MPOBOJAUTCS B (PopMe MUCHMEHHOTO,
9K3aMEHa C MOCJEAYIOIe MHAMBUIYyaTbLHON Oecelol CO CTYJIeHTOM Ha OCHOBE
BOIIPOCOB, C(HOPMYJIHUPOBAHHBIX B 3a4YETHBIX WJIM HK3aMEHAIIMOHHBIX Ouierax. B
OWJIET BHOCUTCS JBa TEOPETUUYECKUX U OJUH MPAKTUYECKUI BOMPOC U3 PA3IMUHBIX
pa3zenoB IUCLUUIUIUMHBL 7151 O0Jee MOJHOW MpOBEpKU 3HaHUM cTyaeHToB. OleHka
BBICTAaBJISIETCSl TpernojaaBaTesieM M oO0bABISeTCS mociie oTBera. lIpenomaBaTenb
MPUHUMAIONIMNA JK3aME€H JIMYHO HECET OTBETCTBEHHOCTh 33 NPaBWIBHOCTH
BBICTABJICHUSI OIICHKH.
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[Tpunoxxenue 1.
CTpykTypa u coaepkaHue JMCUHUILUIMHBI «Y CTOMYMBOCTh MEXaHMYECKUX CHCTeM» MO0 cnenuaabHoctu 23.05.01
«Ha3eMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA)

(cmenmasmcT)
< Buabl yueOHoii padorsl, DopMm
? s B BKJII0Yasi CAMOCTOATEIbLHYIO Buasbl camocrosiTe/ibHOMH padoThI bl
Paznen 2 % § padoTy CTY/IEHTOB, CTY/IEHTOB arrect
n/n Sl T3 U TPY0€eMKOCTh B Yacax anuu
J | II/C | Jla6 | CPC | KCP | K.P. | K.IL. | PI'P | Pedepar | K/p | D | 3
Bocbemoii cemecTp
BBenenue B ycToHuMBOCTh
1.1 | MEXaHHMHUECKHX CHCTEM. 8 1.2 5 4
YcToiiuuBbie U HEYCTOMUNBLIE
COCTOSIHUSI PaBHOBECUS
AHanu3 HeTMHEWNHOTO OBEACHUA
19 MPOCTENIINX MEXaHH1ECKHX 3 1. 5 5
CUCTEMBI IIPU JeHCTBUU
BEPTUKAIbHON CHUIIBI.
HccnenoBanue npeaenbHbIX TOYEK
Ha OCHOBE aHAJIM3a MOBE/ICHUS JBYX
1.3 | mapHUPHO COEAMHEHHBIX CTEP>KHEH 8 1-2 4 2
C TOPU3OHTAIBHON NPYKUHOM MpHU
JecTBUH OOKOBOW CHIIBI
Touku 6udypkanum, npeaenbHbie
TOYKH U KPUTUYECKHE HAPY3KU.
1.4 | OnHOpPOIHBIE TMHEAPHU30BAHHBIC 8 34 2 4
ypaBHEHUS PAaBHOBECHSI YIIPYTUX
CHCTEM.
1.5 | [loBeneHue HEMUMHENHBIX CUCTEM 8 3-4 2 2 +
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IIPU Harpy3Ke U pasrpyske.
Omnpenenenue Touek Oudypramnuu,
MPEEeTbHBIX TOUYEK U KPUTHIECKUX
Harpy3oxK.

Brinaua 3aganuit ayis PI'P Nol

1.6

AHaJIU3 MOBEICHUS CUCTEMBI C
Ha4aJIbHbIMU T€OMETPUYECKUMU
HECOBEPIIEHCTBAMH, COCTOSIIIEN U3
CTEPKHS C YIPYTUM LIaPHUPOM, IIPU
JEHUCTBUH BEPTUKAIBHON CHJIBI

1.7

DHepreTuyeckuii KpuTepui
OoudypKaImoOHHOM MOTEepH
YCTOWYHUBOCTH.

Y CTOMYUBOCTH YIIPYTUX CUCTEM IIPU
KOMOMHUPOBAHHOM HarpyXeHuu

5-6

1.8

[TpuOnmkeHHbIe U YUCIICHHBIE
METO/IbI OTIPE/ICTICHUST COOCTBEHHBIX
3HAYEHUU KpaeBbIX 3a/1a4. Pacuer
CHCTEM C HaYyaJIbHLIMHU
OTKJIOHEHUIMH

5-6

1.9

AHanu3 IMOBEACHHS CUCTEMBI C
Ha4yaJIbHBIMH T€OMETPHUYCCKUMU
HECOBEPIICHCTBAMH, COCTOSIIEH U3
CTEPKHSI C TOPU30HTAIBHO
MPUCOCTUHEHHOMN MIPYKUHOM, TPU
JEUCTBUY BEPTUKAJILHOU CHUIIbI

1.10

DHepreTUYecKuii METO | pelIeHus
3a/1a4 YCTOWYMBOCTU YIIPYTUX
CHCTEM C pacnpeaeleHHbIMU
napamerpamu. O IOCTaHOBKE 3a]1a4
YCTOMUYMBOCTHA TOHKOCTEHHBIX
CHCTEM.

7-8

1.11

Cucrtemsl ¢ ABYMS CTCIICHAMU

7-8
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CBOOOIBL.
Brigaua 3aganuit
st PI'P No2

1.12

HccenepoBanue ycTONYMBOCTH
JIBYX3BEHHOW CTEPKHEBON CHCTEMBI
C YIPYTMMHM LIApHUPAMU IIpU
KOMOMHUPOBAaHHOM HarpyXeHUU
JBYMs CUJIaMU

7-8

1.13

MeTo1bl TPUOIMKEHHOTO PELeHUS
3a/1a4y ONPENEIEHUS CTAlMOHAPHBIX
3HaYeHUI (PYHKIHOHAJIOB.

Y CTONYMBOCTB NPSIMOJIMHEWHBIX
CTEPKHEH.

9-10

1.14

HccnenoBanue ycTONYMBOCTH
TPEX3BEHHOU CTEP/KHEBON CHCTEMBI
C YIPYTMMH IIapHUpPAMU

9-10

1.15

HccnenoBanue ycTOM4MBOCTH
JIBYX3BEHHOU CTEP>KHEBOM CHCTEMBI
C YIPYTMMH IIapHUPAMU TIpU
KOMOMHUPOBAaHHOM HarpyeHuu
JIBYMsI CUJIaMU

9-10

1.16

3aKpUTHYECKOE TTOBEICHHE
CTEPKHEH.

Y CTOMYMBOCTD CTEPKHEN 32
npeielaMy YIPYroCTH.

11-
12

1.17

HccnenoBanue ycTOMYUBOCTH
TPEX3BEHHOM CTEP>KHEBOM CHUCTEMBI
C YIPYTMMH IIapHUPAMU

11-
12

1.18

AHanu3 yCTOMYUBOCTH TPEX3BEHHOU
CUCTEMBI C YIPYTHMMH IAPHUPAMU
IIPU CJIOKHOM Harpy>K€HUHU

11-
12

1.19

Y CTONYMBOCTD KPUBOIMHEMHBIX
CTEPKHEH.

13-
14
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Y CcTOMYUBOCTD IIACTHH.

BrrunciieHne KpUTH4ECKOW Harpy3Ku

190 | CHKATOTO CTEPIKHS C MAPHUPHBIM 13- 9 9
onupanuem meroaom Penes-Putua. 14
Brinaua 3aganuit qis PI'P Ne3
AHanu3 yCTOM4YUBOCTH TPEX3BEHHOU 13-
1.21 | cucteMsbl ¢ ynpyruMu mapHUpaMu 14 4 2
TIPH CJIO’KHOM Harpy>KeHUU
Y cTOHYNBOCTH 000710YEK.
15-
1.22 | OcHOBHBIE IOHATHUS TEOPUHU 16 2 4
YCTOWYMBOCTH JIBUYKCHHSI
DopMyITBl KPUTHIECKHX
HANPSDKSHUN )11 TOHKUX TUTACTHH.
Bnusinue ycnoBuii 3akpernieHus Ha
15-
1.23 | koadpunmeHTsI 16 2 2
MPOITOPIIHOHAIEHOCTH.
®opMBbI TOTEPU YCTOMYHUBOCTH
TOHKHX 000JI0UEeK
BrrunciieHue KpUTHYECKOW Harpy3Ku 15-
1.24 | nns cTepKHS TMHEHHO-TIEPEMEHHOTO 16 4 2
ceueHus
195 HccnenoBanue yCTORIMBOCTH 17- 5 4
TIePUOANYCCKUX TBIKCHHM. 18
Oco0OeHHOCTH 3a/1a4 YCTOMYHUBOCTH
196 | ABHOKCHA. Teopems! JIsmyHoBa o 17- 2 2
MpHU3HAKAaX HEYCTOWYHBOCTHU 18
JIBUKCHHUSI.
Brruncnenue KpuTHUECKON HArpy3Ku 17-
1.27 | nns cTepKHS JTMHEHHO-TIEPEMEHHOTO 18 4 2
CeueHus
Dopma ammecmayuu
Bcero uacoB mo AUCHUTIINHE 18 18 36 79

B BOCbMOM CEMCCTPC
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[Tpunoxxenue 2

MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKM POCCUMCKOM OEJIEPAIINN
OENEPAJIbHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE VUPEXXKIEHWE BBICHIEI'O OBPA3OBAHIA

«MOCKOBCKHUM NOJIUTEXHUYECKHNU YHUBEPCUTET»
(MOCKOBCKHUH IMOJIUTEX)

CrieninanbHOCTh 23.05.01 «HazemHble TpaHCHOPTHO-TEXHOJIOTHUECKHUE CPEJICTBAY
[Ipodumnu: «KoMnbroTepHbII HHKUHUPUHT B ABTOMOOUIIECTPOCHUN»
®opMbl 00ydeHUS: O4Hast

Bunel npodeccronanbHON 1€ATEIbHOCTH:

- IPOEKTHO-KOHCTPYKTOPCKAs;
- Hay4HO-MCCIIeI0BaTEIbCKasl.

Kadenpa: JlnHamuKka, MpOYHOCTh MAIIMH U COITPOTHUBJIEHUE MATEPHUATIOB

®OHJA OHEHOYHbLIX CPEACTB

MO JUCIATLJINHE

<Y CTONYHBOCTH MEXAHUYECKHUX CHCTEM»

MockBsa, 2024 ron
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MMOKA3ATEJIb YPOBHSI CPOPMHUPOBAHHOCTU KOMIETEHIIUHA

Tabnuua 1

YcroiiunBOCTh MEXaHUYECKHUX CHCTEM

OI'OC BO 23.05.01 «<HazeMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

B nporiecce ocBoeHUS JaHHOW TUCHUTIIIMHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIICTYIOIINE

KOMIIETEeHI MU
KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB Texnosorus dopma
¢GopmMupoBaHusi | OLIEHOYHOTO
HHJIEKC dopmyaupoBka KOMIIeTeHI U cpeacrsa
YK-1 |CnocoGeH OCyIIeCTBISITh 3HATh: JIEKIHA,
KPUTUYCCKUI aHAIH3 ® OCHOBHBIEC METO/bI OLICHKH YCTOMYNBOCTH KOHCTPYKIIUN 1 CaMOCTOSTEIbHAs
IPOGJIEMHBIX CUTYaIMi Ha MEXaHHYECKHX CHCTEM pabora,
OCHOBE CUCTEMHOI'0 MOAX0/a, yMeTh: CEMHUHApPCKUe
BBIPA0ATBIBATE CTPATETHIO ® AHAIM3UPOBATH PE3YJIbTATHI PACUETOB 3aHATHA,
e CTBUH BJIAJIETD: nabopaTopHbBIC
® HaBBIKAMU KOHCTPYMPOBAHHMS THIIOBBIX Y3JIOB MAIlIUH U pabotet
3JIEMEHTOB KOHCTPYKIIMI
IIK-1 |CnocobeH opraHu30BbIBAThH 3HATh: JIeKIus,
pa3zpaboTky koHcTpykimi ATC u ® METO/Ibl IPOEKTUPOBAHUS MAILIUH U KOHCTPYKIMH C yUETOM | CAMOCTOATEIIbHAS
HUX KOMIIOHCHTOB UX YCTOMYMBOCTU pabora,
YMeTh: CEMHUHApCKUE
® [IPOBOJUTH UCCIIEIOBAHNE KOHCTPYKLIUNA HA YCTOMUNUBOCTD 3aHATHA,
BJIAJ€Th: nabopaTtopHbie
® METOJAaMHU pacueTa MAIUH U KOHCTPYKLMI Ha YCTOMYNBOCTD paboTE!




Tpunooicenue 2
K pabouetl npocpamme

Hepeqeﬂb OLCHOYHBLIX CPEACTB 10 JUCHUIIJINHE Ycemoiiuueocmov mexanuueckux cucmem

HanmenoBanue IIpencraBienue
No OIIEHOUHOTO Kparkas xapakTepucTuka Ol€HOYHOTO OLICHOYHOTO CPE/CTBA B
0oC cpeacTsa cpeacrea ®OC
CpencTBo TPOBEPKH YMEHUW MPUMEHSTH
PacuetHo- MMOJIy4YEHHBIE 3HAHUS o 3apaHee Komiuiexr 3aganmii mjist
1 |rpadwuueckas paboTa [ONIpPENEICHHON METOJMKE JUIS PEIICHUs BBITIOJTHEHHS PACUETHO-
(PT'P) 3a7ad  WIM 33JaHUd 10 MOZIYNII WU rpaduyeckoil paboThl
TICIUILIMHE B I[CJIOM.
CpencTBO KOHTpPOJIA, OPraHW30BaHHOE Kak
crieruanbpHasg ~ Oecela  MeJarordadeckoro
VerHeii onpoc  [paboTHHKAa ¢ 0OyYarOIIMMCS Ha  TEMBI, Bomnpocsl o
2 cobeceoBaHMe, (CBSI3aHHBIE C HM3y4aeMOW JUCIHUIUIMHOW, U TeMam/paszenam
(YO) [pacCUNTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI JIACLIATIIINHBI

00y4aroIIerocs Mo ONpe/eICHHOMY pa3Jieny,

reMe, mpobsemMe H T.11.
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[Tpunoxxenue 2.

Ddonanl OLICHOYHBIX CpEeACTB o OUCLUILINHE «Y CTOMUYNBOCTH

MCXaHHYCCKUX CUCTCM>».

IIpuMmep 3K3amMeHalOHHOrO OMJIeTa

MUHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUNCKON ®EAEPALIN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXXJIEHME BBICIIIEI'O
OBPA30BAHMSI
«MOCKOBCKHUW MOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKWM MMOJUTEX)

®akynsrer TPAHCITOPTHBIM, kadenpa «/[uHaMiKa, IPOYHOCTH MALITHH H COMPOTHUBICHHE MATEPHAIOBY

JucruminHa «Y CTOMYMBOCTh MEXaHUYECKUX CUCTEM»
CrenmansHocTh 23.05.01 «HazemHbIe TpaHCTIOPTHO-TEXHOIOTUIECKHE CPEICTBAY

3K3AMEHAIIMOHHBIA BUIET Ne 3.

1. YcToitunBBIe M HEYCTOWYHUBBIC COCTOSIHHS PABHOBECHS.
2. ®opMBI TTOTEPU YCTOMYUBOCTH TOHKUX 00O0JIOYEK.

3. 3agaua.

VYTBepKaeHO Ha 3acenaHnu Kadeapsl « » 2021 r., nmporokoa Ne

3aB. kadeapoit /A.A. Ckoprios/
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IIpumep 3agaHus AJ151 BHINIOJHEHUS PACYETHO-TPauIecKOM padoThI.

Tpebyercs: mpoBecTu nccineI0BaHUE IPEEIbHBIX TOUEK HA OCHOBE aHAIN3a
[IOBEJICHU IBYX LIAPHUPHO COCIMHEHHBIX ITOJOTUX CTEPKHEU ¢ TOPU3OHTAIBHOU
MPYXKUHOM MO AeHCTBUEM OOKOBOMW CHUJIBI.

HcxonHele na”HHbBIE:

ITapametp Bennuuna
Jlmuna crepxas |, m 1
XKectkocts npyxunsl C, H/m 1000
BricoTa nogsema crepxkus H, cm N/2

TAc N — HOMCDP CTYACHTA B CITMCKC I'PYIIIIBI.

P

Puc. 1. Cxema mapHUpPHO COETMHEHHBIX CTEPIKHEN

HeobGxomaumo:

[TocTpouTh AMarpaMmy «Harpyska - epeMenieHue».

Haiitu 3HaueHus nepeMenieHni B IpeaesIbHbIX TOYKaX.

BbIuncnuTh BEpXHIO U HIKHIOI KPUTUUYECKUE HArPY3KH.

Haiiti 061acTH yCTOMYMBOCTH M HEYCTOMYMBOCTH.

HUccnenoBaTh yCTOMYMBOCTH CUCTEMBI B BEPXHEM W HIXKHEH
KPUTHYECKUX TOUKAX.

abrwbdE

IIpumep BONPOCOB 1JIsl 3AIIUTHI JTA00PAaTOPHOH padoThI:

1. Kakoit BAUSIOT yCIIOBUS 3aKPEIUICHHS HA BETMYUHY KPUTHIESCKOM CHITBI?

2. B gem 3akmtogaeTcsi IpUHIAN padOTHI TEH30pe3ucTopa’?

3. Kak B 1abopaTopHoii pab0Te UMUTUPOBAIIUCH YCIOBUS 3aKPETLIICHHUS ?

4. Kakue mpuOOophI UCIIOIB30BAINCH B JIAOOpaTOpHOU padoTte?

5. Kak Teopetnuecku OMNpeAeIUTh KPUTUYECKYHO CHIY [JIsi CTEpKHS
CKMMAEMOr0 IPOJOJIBHON CUI0M?
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IIpumepsbI BONIPOCOB I YCTHOI'O ONPOCA:

. Uto Takoe KpuTHUECKas cuia?

. Uro Takoe npeaenabHas TOUKa?

. Uro Takoe Touku 6udypranuu?

. UTo Takoe yCTOMYMBOCTH?

. Ut0 Takoe noJI0KEHUE PABHOBECHS ?

. UTo Takoe yCTOMYMBOE MOJ0KEHUE PABHOBECHS ?

. UTo Takoe HEYCTOWUYMBOE MOJ0KEHUE PABHOBECHS ?

. Kak BusArOT HECOBEpIIEHCTBA MEXAHUYECKOW CHUCTEMBI HA KPUTHYECKYIO

O DNk~ WLWDN P

cumy?

9. Uto Takoe auarpaMMbl paBHOBECHBIX COCTOSIHUM ?

10. Yto Takoe IMHEAPU30BAHHBIE YPABHEHUS ?

11. Kak noiay4uTh OJHOPOIHBIC JINHEAPHU30BAHHBIE YPABHEHUS?

12. B dyeM 3akioyaeTcsi DSHEPreTHYECKUN TOAXOJ K OINPEIeIICHUIO
KPUTHUYECKUX HArPy30K?

13. Yto Takoe rpaHuua yCTOMYMBOCTU?

14. Yro Takoe Gopma obnacteit ycroitunBocTH no [lankosuuay?

15. Kakue OCHOBHBIC IOMYIICHUS NPUHUMAIOTCS TIPU PEIICHWH 3a7a4
YCTOWYUBOCTHU?

16. B uem 3axirouaerca meton Penes-Purtiia?

17. B yeMm 3akntouaercs meron ['anepkuna?

18. B dyemM o0COOEHHOCTb TOBEJCHMSI CTEp)KHEW TMpU 3aKPUTUUECKOM
Harpy>XeHun?

19. Yto Takoe ruOKOCTh CTEPKHS?

20. Yrto Takoe mpuBeAeHHbIA Monylb Kapmana?
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