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1. Ilesaun ocBOeHHUS TUCHMILJIMHBI.
K  ocHOBHBbIM 1eJdsIM  OCBOCHUS  JUCHUIUIMHBI  «YCTOMYHMBOCTH
MEXaHUUYECKUX CUCTEM) CIETyEeT OTHECTH:

— ¢opMupoBaHUE 3HAHWUW Yy CTYJACHTOB O COBPEMEHHBIX NPHHIHMIAX U
METO/IaX MCCIEAOBAHUS MEXAHWYECKUX CHCTEM HAa YCTOMYMBOCTH NPHU JACUCTBUU
BHEIIHHUX HATPY30K;

— TOATrOTOBKA CHEIHAIMCTOB B OO0JacTU MPOCKTHPOBAHUS M pacyera
MEXAHUYECKUX KOHCTPYKIIMA M CHUCTEM C YYE€TOM HUX YCTOMYHMBOCTH IIOJ
NEUCTBUEM BHEIIHUX HATPY30K.

K ocHOBHBIM 3agayaM OCBOE€HHUS JTUCHUIUIMHEI «YCTOUYMBOCTH
MEXAHUYECKUX CUCTEM» CIEIYET OTHECTH:

— OCBOCHHE IMPUHIMUIOB MOJACIUPOBAHUS WHKECHEPHBIX KOHCTPYKLIHMU H
METOJI0B pacyeTa KOHCTPYKIIMI HA yCTOMYUBOCTD;

— BBIpa0OTKAa YMEHHS AaHAJIU3UPOBATH I[IOBEJIECHUWE U TNPEIOTBpAIlATh
BO3MOKHYIO ITOTEPI0 YCTOMYMBOCTY MHKEHEPHBIMHA KOHCTPYKLUSAMM.

2. Mecto aucuumiuabl B cTpykrype OOIL
JucuurinHa «Y CTOMYMBOCTh MEXaHUYECKUX CUCTEM)» OTHOCHUTCS K UYUCILY
y4eOHBIX JUCIUIUIMH YacTH, (OPMHUPYEMON yYaCTHHKaMU OO0pa30BaTEIbHBIX
otHomenui (b1) ocHOBHO# 00pa3oBaTeIbHOMN MPOrPAMMBI.

«YCTOMYMBOCTh MEXAHUYECKUX CHUCTEM» B3aMMOCBS3aHa JIOTUYECKU W
COAEPKATEIBbHO-METOAUYECKHA CO CIEAYIOIMMHU IUCUUIUIMHAMUA W TPAKTUKAMHU
OOII:

— Teopetnueckass MEXaHUKA,

— ConpoTHUBIICHUE MAaTEPHUATIOB;

— Maremaruka.

— [IpuknaaHbie METOABI pACYETOB HA MPOYHOCTH;

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO IMCUMILINHE
(MoayJ110), COOTHECEHHbIE € INIAHMPYEMbIMH Pe3yJbTATAMHU OCBOCHUSA
o0pa3oBaTe/IbHOM MPOTrPAMMBI.

B pesynprate oOCBOEHMA JUCHUIUIMHBL (MOIyNs) y  OOydarommxcs
GbopMHUpYIOTCS  CHEIYIONIUE KOMIIETCHIIMM MW JOJDKHBI  OBITh  JIOCTUTHYTHI
CJIeyIoNMe Pe3yNbTaThl OOY4YEeHHs Kak 3Tar (pOpMUPOBAHHS COOTBETCTBYIOIIUX
KOMITETEHIINM:

Kon B pesyabTare ocBoeHusi | IlepedyeHb miiaHMpyeMbIX pe3yJbTATOB 00y4eHUs
KOMIeTEeHIHH o0pa3oBaTebHOM MO TUCIUILTHHE
NMporpaMmMabl
o0yuyarouuiics 10J1KeH
o0saaTh

YVK-1 CrocoOeH OCyIIECTBIISITh | 3HATD:
KPUTHYECKHI aHaIn3 ® OCHOBHBIE METOJIbI OIICHKH YCTOWYUBOCTH




MPOOJIEMHBIX CUTYallui Ha KOHCTPYKIUH U MEXaHUYECKUX CUCTEM

OCHOBE CHUCTEMHOI'O YMeThb:
MOJX0/1a, BHIPAbaThIBATh ® AHAIIM3UPOBATh PE3YIbTAThl PACUYCTOB
CTPATETHUIO IEUCTBUI BJIAJIETh:

® HABBIKAMU KOHCTPYMPOBAHMS TUIIOBBIX y3JI0B
MAallIUH U 3JIEMEHTOB KOHCTPYKLIAN

[K-1 Crnocoben 3HATh:
OpraHU30BbIBATH ® METO/Ibl POCKTUPOBAHUS MAIIIUH U
pa3paboTKy KOHCTPYKLMI KOHCTPYKUHUU C YYETOM HUX YCTOMYHBOCTHU
ATC 1 uxX KOMIIOHEHTOB yMeThb:
® TIPOBOJUTH UCCIECIOBAHNE KOHCTPYKIIMM HA
YCTOHYUBOCTh
BJIA/IETh:
® METOJaMH pacuera MalluH U KOHCTPYKIIMI Ha
YCTOMYUBOCTh

4. CTpyKTYypa M coaepkaHue JUCHUILIUHBI.

OO6mIast TpyI0€MKOCTh JUCIUIUIMHBI COCTABIIAET 4 3a4ETHBIX €IUHHMIBI, T.C.
144 akapemuyeckux dYacoB (M3 HUX (2 4YacoB — CaMOCTOsTeNbHas paboTa
CTYJICHTOB).

Ha yerBepTOM Kypce B BOCBMOM CeMeCTpe BbIIEIIeTCS 4 3adeTHBIC
eauHunbl, T.. 144 akageMuueckux daca (M3 HHUX /2 4YacoB — CaMOCTOSTCIIbHAs
paboTa CTYyJICHTOB).

Paznenbl qucuunianHbl «Y CTOMYMBOCTh MEXAHUYECKAX CHCTEM) HU3Yy4arOTCs
Ha YETBEPTOM Kypce.

BocbMmoii cemectp: nexkuum — 1 gac B Hexento (18 gacoB), ceMuHapCKue
3aasaTHSA — 1 gac B Henento (18 gacoB), mabopaTopHbie pabOThI — 2 yaca B HEIEIIO
(36 gacoB), popma KOHTPOJIS — SIK3aMECH.

CtpykTrypa W coAcp)kaHHE IUCHHUILIMHBI «YCTOWYMBOCTh MEXaHUYCCKHUX
CHUCTEM» T10 CPOKaM U BHAaM paboThl oTpaxkeHsl B [Ipunoxenun 1.

Conep:xanue pa3aeioB IMCHUIIAHBI.
Bocbmoii cemecTp

1. BBeaeHne B yCTOHYMBOCTh MEXaHUYECKHUX CHCTEM.

OCHOBHBIE OHATUS YCTOMYUBOCTH MOJIOKEHUI PAaBHOBECHSI YIIPYTHX CHCTEM.
HeonHo3Ha4YHOCTE COCTOSIHMM paBHOBECUS YHOpPYyrux cucrem. HMcxomHoe wu
OTKJIOHEHHOE COCTOSIHUSI paBHOBecHs. HeoOX0IMMOCTh COCTaBiEeHHS YpaBHEHHM
PaBHOBECHS 7151 OTKIIOHEHHOT'O COCTOSIHHUSL.

2. YcToitunBbIe M HEYCTOMYMBBIEC COCTOHUS PABHOBECHS.

Teopema  Jlarpamxa-/upuxmne. IlomHas  moTeHUMaIbHAs  DHEPTHS.
Buytpennss sueprus nepopmarmu. [loreHnnan BHEIIHUX CHJL.

3. Touxku Oupyprauuu, npeaebHble TOUKH U KPUTHYECKHE HATPY3KH.




Touku Oudypkaluu Wi BeTBIEHUA pemieHud. Kputuueckue TOUKH U
KpuTHdeckue Harpy3ku. [lnaBHble U ckaukooOpasHble mnepexonabl. Kpuruueckue
TOUYKM Oudypkamuu nepBoro M BTOporo poxa. IlpenenbHble Touku. BnusiHue
HayaJlbHBIX  (T€OMETPUYECKUX) HECOBEPIIEHCTB MEXAHMYECKOW  CHCTEMBIL.
Tpanchopmanis KpUTHUECKUX TOYeK Oudypkamuu B ciaydae HadaJlbHBIX
r€OMETPUYECKNX HECOBEPILICHCTB.

4. OpHOpoOAHBIC JMHEAPM30BAHHBbICE YPABHEHHS PABHOBECHUSl YNPYIHX
CHUCTEM.

Tpu oOCHOBHBIX crocoba TMOJy4YeHUs OJHOPOJHBIX JIMHEAPU30BAHHBIX
ypaBHEeHUN. HeTpuBHaibHbIC pELICHUS JUHEAPU30BAaHHBIX ypaBHEHUH. HyrneBou
ONPENEIIUTENIb CUCTEMbI U BO3MOKHOCTH CYILECTBOBAHMSI CMEXKHBIX PEUICHUU.
[TonydyeHre OIHOPOJHBIX JIMHEAPU30BAHHBIX YpaBHEHW B  3aJadax ¢
pacnpeneneHHbIMU apaMeTpaMu (MeTo1 Ditiepa).

5. DHeprernuyeckuii Kpurepuii 0OMQPypKAUMOHHON MOTEPH YCTOMYNBOCTH.

OHEPreTUYeCKu TNOAXOJ K  ONPENEIICHHI0 KPUTUYECKUX  Harpysok.
O00CHOBaHHE YCTOMYMBOCTH MPU 3HEPreTHuecKkoM noaxoje. [TpubnuxeHHbie u
YUCJICHHBIE METO/IbI ONPEEICHHS] COOCTBEHHBIX 3HAUEHHUI KpaeBbIX 3a/1a4.

6. YcToiuMBOCTH YIIPYIMX CHCTEM NP KOMOMHMPOBAHHOM HATIPY/KEeHHH.

KomOunupoBanHoe Harpykenue. ['panunia o061actd ycTOMYMBOCTUH. DOpPMBI
oOnacTelt ycrolunBocTH no [lankoBudy.

7. O mocTaHOBKe 32124 YCTONYMBOCTH TOHKOCTEHHBIX CHCTEM.

OCHOBHBIE JOIYIIECHMS, TPUMEHIEMBIE IPU PELICHUU 3a/1a4 yCTOWYUBOCTH
TOHKOCTEHHBIX CUCTEM.

8. DHeprermuyeckuii MeTOx PpelIeHUs 3a1a4 YCTOMYMBOCTH YHPYIHX
CHUCTEM C pacnpeaeJeHHbIMU NIapaMeTpaMH.

Bapuannonnele moaxoael B 3ajadyax JMHEHHOW TEOpHUM YIPYroctu. JIBe
OCHOBHBbIE (OPMBI IHEPTreTUYECKOTO KpuUTepus OudypKalMoHHON MOTepH
YCTOMYHUBOCTH.

9. Meroabl NpPUOJMIKEHHOT0  pelIeHUs] 33/4a4M  OIpelesICHUsA
CTAMOHAPHBIX 3HAYEHUH (PYHKIMOHAJIOB.

Meton Penes-Putua. Meton ['anepkuna.

10. YeToitunBOCTH NPAMOJIHHEHHBIX CTEP/KHEH.

JIuHeapu3oBaHHOE ypaBHEHUE M3TMOHOM (OPMBI pPABHOBECHS MPSMOIO
CTEpKHS. XapaKTEPUCTUUECKOE YPaBHEHHME M CBOMCTBA €ro pemeHui. Popmyna
Ditnepa.

11. 3akpuTHyeckoe MOBeJAEHNE CTEPKHEI.

JlnarpaMMbl «IIpoOTUO-HATPy3Ka» B 3aKPUTHYECKON 00IacTH. Y CTOMYMBOCTD
TOHKOCTEHHBIX 3JEMEHTOB MpPHU CKUMAIOMUX M CABUTAIOUIMX HaNPSKEHUSX.
3anacel yCTOWYMBOCTH.

12. YcToiiunBOCTH CTEPIKHEH 32 NpeiesiaMu YIPYTrOCTH.

I'mbkocth crepxus. [IpuBenennsiit Moayas Kapmana. @opmyna DHreccepa.

13. YeToiiunBOCTh KPUBOJIHHEHHBIX CTEPKHEH.

BinsHue HavyaJbHBIX HECOBEPIIEHCTB Ha IIOBEIECHHUE CXKATBIX CTEPIKHEH.
Y CcTONYNUBOCTE KOJIEII.



14. YcToiiuuBOCTh MJIACTHH.

OcHOBHOE JIMHEApU30BAHHOE YypaBHEHHE. [IpsIMOYTOJIbHBIE IJIACTUHBI TMPU
CXAaTHUM U CIBUTE. BiMsiHUE YCIIOBUY 3aKpPETICHUS.

15. YcToiuuBOCTDL 000J10U€EK.

Kopotkue, cpenaue u nmuHHBIE 000m0uku. [lompaBounbie K03 UITMEHTHI
MIPU HaYaJIbHBIX HEMPABUIBLHOCTSX.

16. OcHOBHbIE IOHATHS TEOPHUHU YCTOMYMBOCTH JABUKECHUS.

JIBa metona JIsmyHnosa. Teopust Oudypkarmii.

17. UccnenqoBanue yCTOMYMBOCTH NMEPUOAUYECKHUX IBUKEHHUI.

Teopusa napaMeTpUYECKOTrO PE30HAHCA. YCTOMYMBOCTH LUPKYISALHMOHHBIX
CHCTEM.

5. O0pa3oBaTre/ibHbIC TEXHOJIOTHH.

Meroauka mpenojaBaHusi AUCHMIUIMHBI «YCTOWYUBOCTh MEXaHUYECKUX
CUCTEM»  TMpPEAYyCMaTpUBAaeT  MCIOJb30BAHHE  CJIEAYIOIIMX  AaKTUBHBIX U
MHTEPAKTUBHBIX (DOPM MPOBEJCHUSI TPYNIOBBIX, UHAUBUIYATbHBIX, ayJATOPHBIX
3aHATHIL B COYETAaHUM C BHEAYJUTOPHOM pabOTON ¢ 1Leiblo (OPMUPOBAHUS U
pa3BUTHUS MPO(YECCUOHATBHBIX HABBIKOB 00YUYaIOIINXCS:

— MOATOTOBKA K BBIMOJHEHUIO Ja00paTOPHBIX padoOT B 1abOpaTOpUSIX BY3a;

— TMOArOTOBKA, TNPEJICTAaBICHHE M OOCYXJEHUE TMpEe3eHTAlHi Ha
CEMUHAPCKUX 3aHITHUSX;

— UCMOJIb30BaHUE MHTEPAKTUBHBIX (DOPM Ipe/ICTaBlICHUs MaTepuaa,

VY nenbHBIA BEC 3aHIATHM, TPOBOAMMBIX B MHTEPAKTUBHBIX (hOpMax, B IIEJIOM
no aucturuimae cocrapisier 20% ayAuTOpHBIX 3aHATUN. 3aHATHS JEKIIMOHHOTO
Tura cocTaBisioT 33% oT o0beMa ayIUTOPHBIX 3aHITHM.

6. OnleHOYHBbIE CPeACTBA JAJIM TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH,
NPOMEKYTOYHOI aTTEeCTANMHU 10 UTOraM 0CBOEHUS TUCHUIJIMHBI U Y4eOHO-
MeTOAHYECKOe 00ecreYyeHue CaMOCTOSATEeIbHOM PadoThI CTYJACHTOB.

B mponecce oOydeHUs HUCMOIB3YIOTCS CIEIYIOMIUE OIEHOYHBIE (DOPMBI
CaMOCTOATENbHON pabOThl CTYJIEHTOB, OLEHOYHBIE CPEACTBA TEKYLIErO KOHTPOJIS
YCIEBAEMOCTH U IPOMEKYTOUHBIX aTTECTALUM:

B BocLMOM cemMecTpe
- MMOJITOTOBKA K BHITIOJIHEHHUIO JTA0OPATOPHBIX pabOT M UX 3aINTA;
- MMOJITOTOBKA K BHITIOJIHEHUIO pacueTHO-TpauueCcKuX padOT U UX 3alluTa.

6.1. ®OH/1 OLIEHOYHBIX CPECTB /JIsl IPOBeAeHUSs MPOMEKYTOUHOM aTTecTAlMU
o0yuaruuxcst o AUCHUIIMHE (MOAYJIIO0).

6.1.1. TlepedyeHb KOMIIETEHIIUN C YyKa3aHWEM OJTamoB WX (opmMupoBaHus B

MPOIIECCE OCBOSHUS 00pa30BaTEeIbHON MIPOTPAMMBEI.

B pesynbrare OCBOEHUS AMCHMIUIMHBI (MOAYNs) (OPMHUPYIOTCS CIEAYIOLIUE

KOMIIETEHITHH:



Kon B pe3yabTare ocBOeHHs 00pa30BaTEIbLHON MPOrPaMMbI 00y4aK0 M ACH

KOMIIeTeHIIUH J0JI2KeH 00/1a1aTh
YK-1 CnocoOeH OCyIIECTBIISTh KpUTHISCKUN aHAIU3 MTPOOJIEMHBIX CUTYaIlui Ha
OCHOBE CHCTEMHOT0 MOJIX0/a, BEIpadaThIBaTh CTPATETHIO JCHCTBUI
I1K-1 CriocobeH opranu3oBbIBaTh pa3padoTky KoHCTpyKiuid ATC u ux

KOMIIOHCHTOB

B  mpomecce  ocBoeHusi  00pa3oBaTEIbHONM  MPOTrpaMMbl  JaHHBIC
KOMITETCHIIMH, B TOM YHCJIE UX OTJEIbHBIC KOMIIOHEHTHI, (DOPMHUPYIOTCS MOITAITHO
B XOJ€ OCBOCHUS OOyYalomMUMHUCA JUCHUIUIMH (MOAyJiei), TMpaKTUK B
COOTBETCTBHMM C Y4Ye€OHBIM IUIAHOM M KaJCHIAApHBIM TpadukoM ydeOHOTO
mpoiiecca.

6.1.2. Onucanue noka3arejieid ¥ KpUTEpHeB OLICHMBAHUS KOMIICTEHIIU,
(opMupyeMBbIX 110 UTOraM OCBOCHHS AUCHUILIUHBI (MO1YJISI), ONMUCAHUE KA

OLlEHUBAHMUSI.
[lokazarenemM OIICHUBAHUS KOMIICTCHIIMH Ha pPa3MYHBIX JTamax Hux
dbopMupoBaHUs ~ SBISIETCS ~ JIOCTIDKEHHME  OOYyYalOIMMUCA  TUIAHUPYEMBIX
pe3yJabTAaTOB O0YUYECHUS IO AUCIUILINHE (MOIYJIIO).
Kpurtepun oueHuBanus
IToka3zaTeJb
2 3 4 )

YK-1 - Cnioco0eH ocylecTBIATh KPUTHYECKUI aHAJIN3 TPO0JeMHBIX CUTyallMii HA OCHOBE CHCTEMHOI'0
MO/IX0/12, BLIPA0ATHIBATH CTPATETHIO /IeCTBHIA.

3HATh:
OCHOBHBIE
METO/IbI OIIEHKH
YCTOMYUBOCTH
KOHCTPYKIUH U
MEXaHHYECKUX
CUCTEM

OOyuarommuiics
JIEMOHCTPHUPYET
TIOJTHOE OTCYTCTBHUE
WM HEJIOCTATOYHOE
COOTBETCTBHE

CIEYIOIINX 3HAHUM:

OCHOBHBIE METOIBI
OIIEHKH
YCTOHYHBOCTU
KOHCTPYKIUH 1
MEXaHNYEeCKIX
CHUCTEM.

OO0yyaroimuics
JIEMOHCTPUPYET HETIOIHOE
COOTBETCTBHE CJEIYIOINX
3HaHUIL:

OCHOBHBIE€ METO/Ibl OLICHKH
YCTOMUYMBOCTH KOHCTPYKIIMNA
1 MEXAHUYECKHUX CHCTEM.
JonyckaroTcs 3HaYuTEIbHbIE
OIINOKY, IPOSABIISAETCS
HEJ0CTaTOYHOCTh 3HAHMH, 110
pAlly moKaszaTesneH,
o0yyaromuiics UCTIBITHIBAET
3HAYUTEIbHBIC 3aTPYAHEHUS

OO0yuaromuiics
JEMOHCTPHPYET
YaCTUYHOE
COOTBETCTBHE
CIIETYIOIINX 3HAHU:
OCHOBHBIE METO/IbI
OLIEHKH yCTOHYHBOCTH
KOHCTPYKLMH U
MEXaHUYECKUX CUCTEM,
HO JOIIyCKarTCs
HE3HA4YMUTEJIbHbIE
omKOKH, HETOYHOCTH,
3aTpyaHEHHS MIPH

OO6yuaromuiics
JEMOHCTPUPYET
IIOJIHOE
COOTBETCTBHUE
CJEeAYIOLIUX
3HAHUN: OCHOBHBIE
METO/Ibl OLICHKHU
YCTOHYMBOCTHU
KOHCTPYKIUH U
MEXaHUYECKUX
CHCTEM, CBOOOIHO
onepupyer
MpUOOpPETEHHBIMU




MIpY ONIEPUPOBAHUHI AHATTUTUIECKUX 3HAHUSIMH.
3HAHUSMH TIPH UX TIEPEHOCE | OTEpaIlHsX.
Ha HOBBIE CUTYAIHH.
yMeTb: OOyuaromuiicst He OObyuaromuiics OOyuarommuiics OO6yuaromuiics
aHaJIM3UpPOBATh | yMEeT WIH B JEMOHCTPHUPYET HETMOIHOE JEMOHCTPUPYET JEMOHCTPHUPYET
pe3yabTaThI HEIOCTATOYHOM COOTBETCTBHE CJICAYIOIINX YaCTUYHOE MOJTHOE
pacdeToB CTENCHU YMEeT: YMEHHI: COOTBETCTBHE COOTBETCTBHE
aHaTU3UPOBATH AHATM3UPOBATH PE3yIbTATHl | CIEAYIONINX YMEHUI: CIICAYIOINX
pe3ynbTaThl pacuetoB. JlomyckaroTcst aHAJIU3UPOBATh YMEHUH:
pacyeToB. 3HAYUTENbHBIC OIIHOKH, pe3yJIbTaThl PacyeTOB. aHAJIN3UPOBATH
MIPOSIBIISIETCS YMeHust OCBOCHBI, HO pe3yabTaThI
HEJOCTaTOYHOCTh YMEHHUH, JIOTTYCKAIOTCSI pacyeToB.
o psiIy TOKa3aTeneH, HE3HAuUTEIbHbIE CBob6ozHO
00y4JaroImuiics HCOBITBIBACT | OIIMOKH, HETOYHOCTH, oIepupyeT
3HAUUTENbHBIC 3aTPyJHEHUS | 3aTPyIHEHUS IPU pUOOPETEHHBIMU
MIPY OTIEPUPOBAHUHT AHATTUITUYECKUX YMEHUSIMH,
YMEHHSMH IIPH UX TIEPEHOCEe | OMEepaLusix, HepeHoce MIPUMEHSET UX B
Ha HOBBIC CUTYAIHH. YMEHUI Ha HOBBIE, CUTYyalusX
HEeCTaH/IapTHBIE MOBBIIICHHOM
CHUTYaIHH. CIIOYKHOCTH.
BJIAIETh: OOyuaromuiics He OOyuaromuiics BnaaeeT Oo6yuatomuiics OO0yyaromuiics B
HaBbIKAMHU BJIaJICET WU B HaBBIKAMU KOHCTPYHUPOBAHUS | YaCTHYHO BJIAJICET HIOJTHOM 00BbeMe
KOHCTPYHPOBAH | HEJAOCTaTOYHON TUTIOBBIX Y3JI0B MAalllMH 1 HaBBIKAMH BJIaJieeT HABBIKAMU
Usl TUTTOBBIX CTEIICHU BJIaJICeT: 3IIEMEHTOB KOHCTPYKLHUHA B KOHCTPYHUPOBaHUS KOHCTPYUPOBAHHS

y3J710B MaIlIMH U
3JIEMEHTOB
KOHCTPYKUUH

HaBBIKAMH
KOHCTPYHPOBaHUS
TUIIOBBIX Y3JI0B
MaIlIMH U 3JIEMEHTOB
KOHCTPYKLUI

HETIOJHOM 00hEME,
JIOIYCKAKOTCS 3HAYNTEITbHBIE
OIIHOKH, TIPOSIBIISICTCS
HEI0OCTATOYHOCTH BIIAJICHUS
HaBBIKAMH T10 PSIIY
noka3zareneit, OOyJaronuics
HUCIIBITHIBACT 3HAYUTCIIBHBIC
3aTpyIHEHHs IPH
IMPUMCHCHNHN HABBIKOB B
HOBBIX CHTYaI[UsIX.

THTIOBBIX y3JI0B MAIlIUH
U JIEMEHTOB
KOHCTPYKUUH, HABBIKU
OCBOCHBI, HO
JOIYCKarOTCs
HE3HAYNTEIHHBIC
OIIMOKY, HETOYHOCTH,
3aTpyAHEHUS U
AHATTUTHYECKIX
onepanusix, IepeHoce
YMEHUI Ha HOBBIE,
HECTaHIaPTHHIC
CUTYAIIH.

THTIOBBIX y3JI0B
MAalIlliH H
3JIEMEHTOB
KOHCTPYKIIUA,
CBOOOIHO
MPUMEHSET
MOJTyICHHBIC
HaBBLIKH B
CUTYaIHsIX
MTOBBIIIIEHHOM
CJIOKHOCTH.

IIK-1 Cnoco0eH opranu3oBbIBaTh pa3padoTky KOHCTPYKUuA ATC 1 HX KOMIIOHEHTOB




3HATD: OO0yyaromuiics OO0yyaromuiics OO0yuaromuiics OO0yuaromuiics
METOAbI JEMOHCTPUPYET JEMOHCTPUPYET HEIOJIHOE | IEMOHCTPUPYET JEMOHCTPUPYET
MPOEKTHPOBAaHU | MOJHOE OTCYTCTBHE COOTBETCTBHE CIICAYIOIINX | YACTUYHOE MOJTHOE
S MaIlluH U W HEJOCTaTOYHOE 3HAHWA: COOTBETCTBHE COOTBETCTBHE
KOHCTPYKLMM C | COOTBETCTBHE METOABI IPOCKTUPOBAHMS CJICAYIOIINX 3HAHUM: CJICAYIOIINX
Y4ETOM UX CIIEAYIOMINX 3HAHWHA: MAIlluH U KOHCTPYKIHH C METOABI 3HAaHUI: METOABI
YCTOMYMBOCTH METO/BI YYETOM MX YCTOMUMBOCTH. | MPOEKTUPOBAHUS IIPOCKTUPOBAHUS
IPOEKTHPOBAHUS Jomyckatorcst MAaIllMH U KOHCTPYKLMH | MalluH U
MalluH U 3HAYUTENBHBIC OINOKH, C Y4ETOM HX KOHCTPYKIHIA C
KOHCTPYKLHH C IPOSIBIISICTCS YCTOWYMBOCTH, HO YUETOM HX
YUETOM HX HEIOCTATOYHOCTh 3HAHUH, | JOIMYCKalOTCS YCTOWYMBOCTH,
YCTOMYMBOCTH. 0 PsiIy IIOKa3aTeneH, HEe3HAYUTEIIbHbIE CBOOOJHO
oOyJatomuiics OIMOKY, HETOYHOCTH, oTepupyeT
WCTIBITHIBACT 3HAUUTEIbHbIC | 3aTPyIHEHHS IPU npruoOPETEHHBIMU
3aTpyAHEHUS IpU AHATTUTUIECKUX 3HAHUSIMH.
OTEepUPOBAHUH 3HAHUSIMU oTepanusXx.
MIPY UX TIEPeHOCEe Ha HOBEIE
CUTYyaLUH.
yMeTb: OObyuaromuiicst He Obyuaromuiics OO6yuaromuiics OO0yyvaromuiics
MPOBOJHTH yMeeT WK B JEMOHCTPHUPYET HEMOIHOE | IEMOHCTPHPYET JEMOHCTPHPYET
HCCIIeI0BaHNE HEIOCTATOYHOM COOTBETCTBHE CIICAYIOIINX | YACTUYHOE MIOJTHOE
KOHCTPYKLIMH Ha | CTETIIEHU yYMEET: YMEHHUIL: COOTBETCTBHE COOTBETCTBHE
YCTOWYHBOCTD MPOBOJHUTH MPOBOJMTH MCCIEOBaHUE | CIEAYIOUIMX YMEHUI: CIICAYIOIINX
UCCIIeIOBaHUE KOHCTPYKLMH Ha MIPOBOJUTH YMEHUI1: IPOBOJUTH
KOHCTPYKIIMHI HA YCTOMUYUBOCT. UCCIIEIOBAHUE HCCIIEIOBAHNE
YCTOWUYUBOCT. Homyckatrorcst KOHCTPYKILIUI HA KOHCTPYKLIMI Ha
3HAYUTEJIbHBIE OLINOKH, YCTOWYMBOCTb. YMEHHSI | YCTOMYMBOCTb.
MpOsBISIeTCA OCBOEHBI, HO CBob6oaHO
HEIOCTaTOYHOCTh YMEHHUH, | JOIYCKalOTCS orepupyet
0 psIIy IOKa3aTeneH, HE3HAYUTEIIbHbIE npruoOPETEHHBIMU
oOyyarommuiics omunOKH, HETOYHOCTH, YMEHUSIMH,
WCTIBITHIBACT 3HAUUTEIbHbIEC | 3aTPYyIHEHUS IPU NPUMEHSET UX B
3aTpyIHEHUS TIPU AHATTUTUYECKUX CUTYyaIHUsX
ONEPUPOBAHUM YMEHHUSMHU | ONEpaLUsiX, IIEPeHoce MOBBIILICHHOM
IIPY UX IIEPEHOCE Ha HOBBIE | YMEHHI Ha HOBBIE, CJIO’KHOCTH.
CUTYaIIUH. HeCcTaH/IapTHbIE
CUTYyaLuH.
BJIAIETh: OOyuaromuiics He OOyuaromuiics BnaaeeT Oo6yuatomuiics OO0yyaromuiics B
METOAaMHU BJIaJeeT WU B METO/aMH pacyeTa MallliH | YaCTUYHO BIIaJeeT MIOJTHOM 00BeMe

pacdera MamuH
1 KOHCTPYKITUH
Ha
YCTOHYUBOCTD

HEJ0CTaTOYHOU
CTETIEHH BJaJICeT:
METOJIaMH pacuera
MaIlfH U
KOHCTPYKIUH Ha
YCTOHYUBOCTD

Y KOHCTPYKIIMI Ha
YCTOHYHMBOCTH B HEITOJIHOM
o0Bbeme, OMMyCKaoTCs
3HAYUTEIbHBIE OITHOKH,
MpOsIBISETCA
HEJ0CTaTOYHOCTh
BIIa/ICHUS] HaBBIKAMH 110
pAlly moKaszaTesnen,

METOJaMu pacyeTa
MAIlIUH U KOHCTPYKLIHMA
Ha YCTOMYUBOCTb,
HaBBIKA OCBOEHBI, HO
JIOITyCKATCA
HE3HAYNTEJIbHbIE
OIIMOKY, HETOYHOCTH,
3aTPYJIHEHUS TTPU

BJIa/Ie€T METOIaMHU
pacueTa MallllH U
KOHCTPYKIIMI Ha
YCTOWYUBOCTb,
CBOOOJHO
MPUMEHSIET
MOJTYYEHHbBIE
HAaBBIKH B




OO0yyaromuiics AHAIIUTUYECKUX CUTYaIUsIX

HCIILITBIBACT 3HAYNUTCIIBHBIC | OIICpAUAX, IICPEHOCE TTOBBIIIICHHOMN
3aTpyAHCHUSA ITIPU YMGHPII>'I Ha HOBBIC, CJIO’KHOCTH.
IMPUMCHCHNHN HABLIKOB B HECTAaHAAPTHBIC

HOBBIX CUTyallUAX. CUTYyaIllUU.

[MIxansr OOCHHMBAHUA PC3YJILTATOB HpOMG)KYTO‘-IHOﬁ aTTeCTallul M HX
OIINCaHHUC:

dopmMa NIPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexkyTouHas arrectanus 00ydarmuxcs B popMe dK3aMeHa MPOBOIUTCSA
M0 pe3yjibTaTaM BBIMOJHEHUS BCEX BUJIOB Y4EOHOU pabOThI, MPEayCMOTPEHHBIX
y4€OHBIM IJIAHOM MO JaHHOW MUCHMIUIMHE (MOJYJIIO), MPU 3TOM YUUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TeueHue cemectpa. OlieHka
CTETIEHU JTOCTUXKEHUS OO0YUYarOIIUMUCS MIAHUPYEMBIX PE3yJIbTaTOB OOYy4YEHUS IO
JUCHUIUIMHE (MOJYJII0) TPOBOJMUTCS TNpenojaBaTeseM, BEIYIIUM 3aHSATUS 10
JUCHUIUIMHE  (MOJYJIIO)  METOJAOM  J3KChepTHOM  omeHku. [lo  wuroram
MPOMEXKYTOUYHON aTTECTAMU MO AUCIHUIUIMHE (MOJIYJI0) BBICTABJISETCS OLICHKA
«OTIIMYHOY, «XOPOLIO», «YJIOBIETBOPUTEIBHOY» WU «HEYIOBJICTBOPUTEIHLHOY.

K nOpoMmexyTodHOl  aTTecTallMM  JIOMYCKAKOTCS  TOJBKO  CTYJICHTBHI,
BBITIOJIHUBIIIME BCE BHABl Yy4eOHOHW paboThl, MPEeAYyCMOTpPEHHbIE pabouei
MIPOTPaMMOM MO JUCHUIUIMHE «Y CTOMYUBOCTh MEXaHUYECKUX CUCTEM).

Ixaja oneHNBaHUA Onucanue

BolmonHensl  Bce  BHABI  y4yeOHOW  paboThI,
NpPEeayCMOTPEHHbIE  y4eOHbIM  TuIaHoOM.  CTyneHt
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHHUM,
HaBbIKOB TIPUBEJICHHBIM B TaOJMIaX I[OKa3aTesei,
Ormiio ONepUpyeT NPUOOPETEHHBIMU 3HAHUSIMU, yMeHHHMHV,
HABBIKAMH, MIPUMEHSET UX B CUTyalUsIX MOBBIIIEHHOU
cinoxHocTH. Ilpu 3TOM MoOryr OBITH AOMYIICHBI
HE3HAUUTEIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyJIHEHUS
IpU AHATIMTUYECKUX OIEepalusix, MepeHoce 3HaAaHUU U

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAIIUH.

BoimonHensl  Bce  BHABI  y4eOHOW  paboThI,
Xopo1io MpPeAyCMOTPEHHbIE  y4eOHBIM  1uIaHoM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUH,




HABBIKOB TPUBEJCHHBIM B TaOJIMIAX [OKa3aTeNei,
ONepUpyeT MNPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU,
HABBIKAMH, MIPUMEHSET UX B CUTyalUsX MOBBILIEHHOM
CloXHOCTH. [Ipym 3TOM [OmyckaeT HE3HaYUTElIbHbIE
OILIMOKH, HETOYHOCTH, 3aTpyIHEHUS npu
aHAIUTHYECKUX Olepalusax, IepEeHOCe 3HAaHUM U
YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYaIINH.

Y 10BJIETBOPUTEIIBHO

Bomonnensl  Bce  BHABI  yueOHOW — paboTHI,
IpeIyCMOTpPEHHbIE  y4eOHBbIM  maHoM.  CTyaeHT
JEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHUM,
YMEHMM, HaBBIKOB MPHUBEACHHBIM B  Ta0iMIax
noKa3aresen, onepupyeT NpuoOPETEHHBIMU 3HAHUSIMM,
YMEHUSIMH, HaBBbIKAMH, MPUMEHSIET HX B CUTYyalUsiX
MOBBIIICHHONM  CIOKHOCTU.  Jlomyckaer — omIKMOKH,
HETOYHOCTH, 3aTPpyJIHEHUS TMPU  AHAIUTAYECKUX
omnepanusx, MepeHoCce 3HAHUKW M YMEHUW HAa HOBBIC,
HECTAHIAPTHBIC CUTYALIUH.

HeynoBneTBopuTenbHO

He BbIonHEeH oauH wuid 0OoJjiee BHUJIOB Y4€OHOM
paboThl, MPEIYCMOTPEHHBIX  Y4EOHBIM  ILJIAHOM.
CTyAeHT JEeMOHCTPUPYET HEIOJIHOE COOTBETCTBHE
3HAHWM, YMEHUMN, HABBIKOB MPUBEICHHBIM B TaOJIUIAX
nokasaresiel, JOMYyCKAarTCs 3HAUYUTEIbHbIE OLIMOKH,
MPOSIBJISIETCS] OTCYTCTBUE 3HAHWM, YMEHUM, HABBIKOB 110
pany MoKa3aTenei, CTYJIEHT UCIIBITHIBAET
3HAUUTEIbHBIE  3aTPYJHEHUS TP  ONEPUPOBAHHUU
3HAHUSIMU M YMEHUSMH IPU UX TMEPEHOCE Ha HOBBIE
CUTYaIINH.

@DOH/IbI OIIEHOYHBIX CPEACTB MPENICTABICHBI B MPWIOKEHUU 2 K paboueit

MporpaMMme.
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7. YueOHO-MeTOAMYECKOEe U MH(OpPMAIITHOHHOE 00ecTieyeHne JUCIIUILIUHBI.

a) OCHOBHAs JUTepaTypa:
1. Bomnbmup, A. C. YcroitunBocTs Aepopmupyemsix cucteM B 2 4. Yactp 1 :
yaeOHoe ocobue s By3oB / A. C. Bomemup. — 3-€ u3., crep. — MockBa
: UsmarenbctBo FOpaiit, 2020. — 526 ¢. — (Bricmiee oOpa3oBaHue). —
ISBN 978-5-534-06864-1.
URL: https://urait.ru/bcode/454265
2. Boaemup, A. C. YcroiuuBocTh AegopMupyeMbix cucteM B 2 4. YacTp 2 :
yueOHoe nocooue aist By30B / A. C. BoneMup. — 3-e usa., crep. — MockBa
: U3parensctBo FOpaiit, 2020. — 480 c¢. — (Briciiee o6pa3oBaHue). —
ISBN 978-5-534-06867-2.
URL: https://urait.ru/bcode/454397
0) 10MOJIHUTEILHAS JIUTEepaTypa:
1. Turyx, . H. YcToHYMBOCTh MEXaHUYECKUX CUCTEM. JIuHaMuKa : yueOHOe
nocobue / U. H. Turyx, C. II. SIxoBneB. — Cankt-Ilerepoypr : BI'TY "Boenmex"
uM. JI.D. Ycrunona, 2016. — 49 ¢. — ISBN 978-5-85546-930-1.
URL: https://e.lanbook.com/book/98228

B) IPOrpaMMHOe o0ecneyeHne 1 MHTePHeT-Pecypcehl:

8. MaTepunajbHO-TeXHHYeCKOe o0ecreyeHue M CHMIIJIMHBI.
Ayautopusi Il JEKIMOHHBIX M TPAKTUYECKUX 3aHSATHI: CTOJIBI y4eOHBIE CO
CKaMbsSIMM, ayJUTOpHas JIOCKa, HAaCTEHHBbIH NPOCKUMOHHBIA 3KpaH. PabGouee
MECTO MpEeNnoAaBaTesl: CTOJ, CTY.

JlabopaTopHass ayAauTOpuWs: CTOJbL, CTYyJbs, MeJIOBas JIOCKa, y4eOHas
UCIIbITaTeNIbHAs MalllMHa JUIsl POBEJAEHUSI UCIIBITAHUI Ha pacTsKEHHE/CoKaTHe U
kpyuenne MU-40KY, xonep mastaukoBsidi MK-300, yHuBepcanbHblld yUeOHBIN
KOMILUIEKC IO CONPOTUBIICHHIO MarepuaiioB CM-1, yHuUBepCalbHBIA KOMIUIEKC
JUIsl IPOBEICHUS JIabopaTopHbIX padboT CM-2, nabopatopssiii kommieke JIKCM-
1K

JlaGopatopHasi aylIUTOpUS: CTOJbI, CTYJbsl, YHUBEPCAJIbHBI KOMIUIEKC IS
npoBefieHus JabopaTopHbIXx pador CM-2, KOMIUIEKC ISl JAEMOHCTpaIliu
MEXaHUYECKUX W  JIeMII(PUPYIOMUX CBOWCTB IUIACTHYHBIX  MaTEpPHAJIOB,
YCTPOMCTBO JUIsl HATJISIHOM JeMOHcTpanuu mnomydectu marepuaios WP600,
MallldHa Uil HWCTBITAHWM Ha yCTAIOCTh, KOMIUIEKC I IPOBEIACHUSA
71a00paTOpHBIX paboT MO KypCcy «yCTOHYMBOCTh MEXAaHHMUYECKHX CHCTEM).
Pabouee mecTo npemnonaBartessi: CTOM, CTYJI.

9. MeTtoanuyeckne peKOMeHIAMHU JJIS CAMOCTOATEIbHOI padoThl
CTY/ICHTOB
3agayamMu CaMOCTOSITENIbHON Pa0OThI CTYJCHTOB SIBJISIFOTCSI:
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https://urait.ru/bcode/454265
https://urait.ru/bcode/454397
https://e.lanbook.com/book/98228

1. Cucrematuzanusi M 3aKpeIUICHUE TOJIYYEHHBIX TEOPETUYECKUX 3HAHUNW U

IPAKTUYECKUX YMEHHUU CTY/ICHTOB;

VYrnyOsieHue u pacuiupeHne TEOPETHUECKON MOTOTOBKHY;

@opMHUpPOBaHNE YMEHNUN UCTIOJIB30BATH CIIEIUATIBHYIO JIUTEPATYPY;

4. Pa3BuTHE TMO3HABATEIBHBIX CIIOCOOHOCTEH CTYJIEHTOB, CaMOCTOSITEIBHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAHHOCTH.

W3ydeHne OUCHMILTUHBI HEPA3PBIBHO CBSI3aHO C CAaMOCTOSITENBHON paboToit
CTYJ€HTOB C  pPEKOMEHJOBAaHHbIMU  MPENOAABATEISIMU  JIMTEPATYPHBIMU
UCTOYHHMKAMHU M C MaTepHAJIaMH, MOJYYECHHBIMU Ha JIEKIIMOHHBIX, IPAKTUYECKUX
3aHATUAX U JJabOpaTopHbIX padorax. [Ipu 3TOM CTyZnEeHT caM IUIAHUPYET CBOIO
CaMOCTOSITENIbHYIO paloTy, 4TO co3/JaeT Oojee OJaronpusTHY0 OOCTaHOBKY H
IIOJIOKUTEJIBHO CKA3bIBAETCS HA YCBOCHUH MaTepuaia.

Ha ocHOBe wu3yuyeHHs PEKOMEHJIOBAaHHOM JIMTEpPATyphl LIEIECO0OpPA3HO
COCTaBUTb KOHCIIEKT OCHOBHBIX TEPMHUHOB, IIOJIOKEHUH W OIPENEICHUH,
TpeOYIOIINX 3aIIOMUHAHUS U HEOOXOAUMBIX ISl OCBOEHUS Pa3eiOB IUCLHUILIUHBI.

[IpolyKTUBHOCTh PabOThI 3aBUCUT OT MPABUIILHOTO Y€pEAOBaHUS TpyAa U
orabixa. [loaToMy Kaxzaple 4ac WM ABa CIEAyeT naeyarh nepepslB Ha 10 MUHYT.
Jlaxxe mepexiIroYeHrue ¢ OJHOrO0 BHJA YMCTBEHHOM paOOThl Ha APYrod MOXKET
CILY’KUTh aKTUBHBIM OTABIXOM.

Ocoboe MecTo yaensieTcssi KOHCYJbTUPOBAaHUIO, Kak OJHOM U3 QopMm
oOy4yeHUsI U  KOHTpOJS  caMoCTosITelnbHOM  paboTel. KoHCynbTHpoBaHue
npennoyiaraeT 0coObIM  00pa3oM OpPraHU30BaHHOE B3aUMOJICHCTBUE MEXKAY
IIPENOIaBaTeNIEM- KOHCYJIbTAHTOM U CTYJECHTAMM, HAlPABJICHHOE HA pa3pelICHUE
po0JieM U BHECEHHE NMO3UTUBHBIX U3MEHEHUH B AESITEIbHOCTD CTYIEHTOB.

W

10.MeToanueckue peKoOMeHAALMHU 1JIs NpenoaaBaTeas

B3anmonelicTBue mpenojaBaTenss CO CTyAEHTAaMHU MOYKHO pa3leliuTh Ha
HECKOJIBKO COCTaBIISIIOIIMX - JIGKIIMOHHBIC, MPAKTHUYECKHE U J1abopaTOpPHBIC
3aHATHA W KOHCyIbTHUpoBaHue. lIpenogaBarenp MJODKEH TOCIEIOBATEIBHO
BBIUUTATh CTYACHTAM psI JIEKIMI, B XOJE€ KOTOPBIX CIEAyEeT COCPEAOTOUYUTH
BHUMaHHE Ha KIIOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETUYECKOTO Marepuana, a
Tak)Ke€ OPraHMW30BaTh MPOBEJACHHUE MPAKTUYECKUX 3aHATUN TaKUM 00pa3oM, 4TOOBI
aKTUBU3HMPOBATh MBINIJICHHE CTYJACHTOB, CTUMYJIHAPOBATh CaMOCTOSITEIIBHOE
U3BJICYCHHE HUMH HeoOXoauMoil uHGOpMaluu U3 Pa3IMYHBIX HCTOYHUKOB,
CPaBHMUTEIbHBIH aHAJIN3 METOJOB pEIICHUH, CONOCTaBJICHUE MOJYyYEHHBIX
pe3yNbTaToB, POPMYIUPOBKY U apryMEHTALIMIO COOCTBEHHBIX B3IJISIOB HA MHOTHE
CIIOPHBIE TIPOOJIEMBI.

[lepen 3aHATUSAMU TpENOAaBaTEN0 HEOOXOAUMO:

- U3Y4UTh pabouyIo IporpaMMy, LEeIH U 3a1a4l JUCIUIUINHBI;

- YEeTKO TMPEICTaBIATh ce0e, Kakue 3HaHWs, YMEHHUS U HABBIKH JTOJIKEH
MPUOOPECTH CTYJECHT;

- MO3HAKOMUTCS C BUJIaMU Y4€OHOM padOThI;

- U3YYUTh COJIEpPIKaHNE Pa3/IeNOB TUCITUTUIUHEI.
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B Xxoae NEKUMOHHOrO 3aHATHSA MPEINOJABATENb JOJDKEH Ha3BaTh TEMY,
y4eOHBIE BOIPOCHI, O3HAKOMUTH CTYJEHTOB C TIE€PEYHEM OCHOBHOM U
JOTIOJTHUTEIIBHON JTUTEPATYPHI IO TEME 3aHATHUS.

Bo BcTynmuTensHON YacTH JEKIUU OOOCHOBATh MECTO W POJIb M3ydaeMOU
TeMbl B Y4YeOHON IUCHMIUIMHE, PACKPBITh €€ MpakTHUueckoe 3HadeHue. Eciu
YUTAETCS HE TEepBast JEKIUs, TO HEOOXOUMO YBSI3aTh €€ TEMY C MPEAbIayIei, He
HapylIias JIOTUKH HU3JI0KEHHUsST yueOHOro marepuana. JIekuuio cieayeTr HauyuHATh,
TOJBKO YETKO 0003HAYUB €€ XapakTep, TEMY M KPyT T€X BOIPOCOB, KOTOPHIE B €€
Xo0J1e OyAyT pacCMOTPEHHI.

B ocHOBHOW YacTH JIEKIIMU CJIEIyeT PaCKphIBaTh COJECpP)KaHHE YYCOHBIX
BOIPOCOB, AKIIEHTUPOBATh BHUMAHHWE CTYJICHTOB HA OCHOBHBIX KaTETOPHUSX,
SBJICHUSAX U TMPOIeccax, 0COOCHHOCTAX UX MpOTeKaHus. PackpwiBaTh CYITHOCThH U
COJIEp)KaHHE PA3IUYHBIX TOUYEK 3PEHUS M HAYYHBIX IMOJXO0JI0OB K OOBSICHEHUIO TEX
WIM WHBIX SBJICHHM u TporieccoB. CreayeT apryMeHTHPOBAaHO OOOCHOBATh
COOCTBEHHYIO TMO3UIMI0O IO CIOPHBIM TEOPETHUECKUM BorpocaM. [IpuBoauTh
MIPUMEPHI. 3a1aBaTh MO XOAY HU3JI0KEHUS JICKIIMOHHOTO MaTepualia pUTOPUUECKUE
BONPOCHI M CaMOMY JlaBaThb Ha HUX OTBET. ODTO CHOCOOCTBYET aKTHBU3AIUU
MBICIIUTEILHON JEATEIIbHOCTHA CTYJICHTOB, OBBIIICHUIO NX BHUMAHUSA U UHTEpECa
K Marepuany JIEKIHH, €€ coJepkaHuto. llpernomaBarenb NOMKEH PYKOBOIWTH
paboTOM  CTYJEHTOB IO KOHCIEKTUPOBAHUIO JICKIIMOHHOTO  MaTepuaa,
MOAYEPKUBATh HEOOXOJAUMOCTh OTPAKEHUS B KOHCIEKTAaX OCHOBHBIX MOJIOKEHUMN
A3y4a€MOU TEMBI.

B 3akmrounTenbHOM YacTH JIEKIIMH HEOOXoauMo chopMynupoBaTh OOIIHE
BBIBOJIbI 10 TEME, PACKPBIBAIOIIUE COIEPKAHUE BCEX BOIPOCOB, IOCTABJICHHBIX B
nekiuu. O0BSBUTH IIAH OUYEPETHOTO CEMHUHAPCKOTO WM JJA00paTOPHOTO 3aHATHS.

JIaTh KPaTKHWE PEKOMEHJALMU 1O MOATrOTOBKE CTYACHTOB K CEMUHApPY WU
nabopartopHoii pabote. OnpenenuTh MECTO M BpeMsl KOHCYJbTAIlUU CTYICHTaM,
MOXEIaBIIMM BBICTYIIUTh Ha CEMHUHape ¢ JokjIagaMu U pedeparamMu 1o
aKTyaJIbHBIM BOIIPOCaM OOCYK/1a€MOU TEMBI.

[lenbs mpakTUUECKUX U JTaOOPATOPHBIX 3aHITHH - 00ECHEYUTh KOHTPOJb
YCBOGHHMS yu4eOHOIro Marepualia CTyJAeHTaMHU, paclIupeHue U yriyOJeHue 3HaHUM,
MOJYYECHHBIX UMM Ha JICKIMSIX U B XOJIE CAMOCTOSATENbHOU palboThl. [loBbIieHHE
3O PEKTUBHOCTH TPAKTUUECKUX 3aHITUN JOCTUTaeTCsl MOCPEICTBOM CO3JaHUs
TBOpYECKOM OOCTAaHOBKHM, pacrojararoiieid CTyJEeHTOB K BBICKa3bIBAHUIO
COOCTBEHHBIX B3TJISJIOB U CYXICHUN IO 00CYKIaeMbIM BOTIPOCAM.

[Tocne kakaoro JEKIMOHHOTO, JJAOOPATOPHOTO M IMPAKTHYECKOTO 3aHSTHS
CIeNaTh COOTBETCTBYIONIYIO 3allMCh B JKYPHAJIAX Y4YeTa IMOCEIIAEMOCTH 3aHSITUU
CTyJIGHTaMH, BBIICHUTH Y CTApOCT YYEOHBIX TPYII TMPUYUHBI OTCYTCTBHSI
CTYAEHTOB Ha 3aHATUAX. [IpoBoaWTh TpynmoBble W  HUHAWBUAYAJIbHBIC
KOHCYJIbTAllMM CTYJIEHTOB IO BOIIPOCAM, BO3HUKAIOIIMM Y CTYJIEHTOB B XOAE€ UX
MOATOTOBKHU K TEKYIIEH U MPOMEKYTOUHOU aTTeCTalMK M0 Y4eOHON NUCITUIIINHE,
PEKOMEHI0BaTh B MOMOIIb YU4e€OHbIE U JPYrue MaTepHualibl, a TaKXKe CIPABOYHYIO

JUTEpaTypy.
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DK3aMeH WM 3a4eT MO JUCIMIUIMHE MPOBOJIUTCA B (OpME MUCHbMEHHOTO,
HK3aMEHa C TMOCJIeAYyIoNel MHAMBUAYaIbHON Oeceloil co CTyJIGHTOM Ha OCHOBE
BOIIPOCOB, C(HOPMYJTUPOBAHHBIX B 3a4ETHBIX WJIM JK3aMEHAIMOHHBIX Owmirerax. B
OWJIeT BHOCHUTCS IBA TEOPETUUYECKUX U OJUH MPAKTUYECKUA BOTIPOC U3 PA3THUIHBIX
pa3nesoB MUCIUILIAHBI 711 OOJiee TOJIHOM MPOBEPKH 3HAHUM CTyAeHTOB. OrieHKa
BBICTABJISIETCS TperojiaBaTeleM W OOBsIBIseTCs Tocie oTBera. lIpemomaBarens
MPUHUMAIONIMNA 3K3aMEH JIMYHO HECET OTBETCTBEHHOCTh 3a MPaBUIBLHOCTH
BBICTABJICHUS OIICHKHU.
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[Ipunoxenue 1.
CTpyKTypa U coaepkaHue JUCHUILIMHBI «Y CTOHYMBOCTH MEXaAaHUYECKHMX CHCTEM IO cnenuagabHocTH 23.05.01
«Ha3eMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»

(cmemuasmcT)
o < Buasl yyeOHoi padoTsl, ®opm
5 g B BKJIIOYasi CAMOCTOSATEIbHYIO Buabl camocTosiTeIbHON padoThl bl
Paznen g % § padoTy CTyEeHTOB, CTY/IeHTOB arrect
N S| =8 H TPYA0EMKOCTh B Yacax anuu
J | I/C | Jab6 | CPC | KCP | K.P. | K.IIL. | PI'P | Pedepar | K/p | O | 3
BocbMoii cemecTp

BBenenue B ycTOMYMBOCTD
1.1 | MEXaHHYECKHX CHCTEM. 8 | 12 5 4

YcToliuuBble U HEYCTOMUNBbIE

COCTOSIHMS] PABHOBECHSI

AHanu3 HEIMHEWHOT O MTOBEACHUS
19 IIPOCTENIINX MeXaHU1ECKHX 8 | 12 9 5

CUCTEMBI IpU JeHCTBUU

BEPTUKAJILHON CHJIBI.

HccnenoBanue npeenbHbIX TOYEK

Ha OCHOBE aHAJIM3a MTOBEICHUS JBYX
1.3 | mapHUPHO COETMHEHHBIX CTEPKHEH 8 | 1-2 4 2

C TOPU30HTAIBHOU NPYKUHOU IIPU

JeiicTBUY OOKOBOW CHIIBI

Touku Oudypkauu, npeaeabHbe

TOYKH U KPUTUYECKUE HATPY3KH.
1.4 | OgHOpOAHbIE TMHEAPU30BAHHBIE 8 | 34 2 4

YpaBHEHHUSI paBHOBECHSI YIIPYTHX

CHCTEM.
1.5 | IloBenenue HEITUMHENHBIX CUCTEM 8 3-4 2 2 +

15




MIPU HArpy3Ke u pasrpy3Ke.
Omnpenenenue Touek OUypKaImm,
MPEACIbHBIX TOYEK U KPUTHUECKHUX
Harpy3oK.

Brimaua 3amanuit gisg PI'P Nel

1.6

AHanu3 NOBEIEHUS CUCTEMBI C
Ha4YaJIbHBIMM F€OMETPUYECKUMHU
HECOBEPILEHCTBAMU, COCTOSIIEN U3
CTEPXKHS C YIPYT'MM LIAPHUPOM, IIPH
JEVCTBUH BEPTUKAIBHON CUJIBI

1.7

DHepreTU4ecKuil KpuTepui
Ou(ypKaIMOHHON TIOTEPH
YCTOWYHBOCTH.

VY CTOWYUBOCTD YIPYTUX CUCTEM IIPU
KOMOMHHPOBAHHOM Harpy>KeHUU

5-6

1.8

[TpuOnMKeHHBIE ¥ YUCIICHHBIC
METO/IbI OIIPEIETICHNS] COOCTBEHHBIX
3HAYEHUI KpaeBbIxX 3a1a4. Pacuer
CUCTEM C HA4aJIbHBIMU
OTKJIOHCHHUSIMU

5-6

1.9

AHanus NoBeIEHUS CUCTEMBI C
HavyaJlbHbIMU I€OMETPUYECKUMU
HECOBEPILIECHCTBAMU, COCTOSIIEH U3
CTEPKHSI C TOPU30HTAIBHO
[IPUCOECIUHEHHOU NIPYKUHOU, IIPU
JIEMCTBUH BEPTUKAIBHOW CHJIBI

1.10

OHepreTu4ecKuil METO/1 peIeHUs
3a/1a4 yCTOMYUBOCTH YIIPYTHUX
CUCTEM C paCIpPEECIICHHBIMU
napamerpamu. O OCTaHOBKE 3a/1a4
YCTOWYHUBOCTU TOHKOCTEHHBIX
CUCTEM.

7-8

1.11

Cucremsl ¢ JABYMsI CTCTICHAMU

7-8
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CBOOO/IEI.
Brimaua 3amanui
g PI'P Ne2

1.12

HccnenoBanue ycTOMUMBOCTH
JIBYX3BEHHOW CTEP>KHEBON CUCTEMBI
C YIIPYTUMH HIAPHUPAMU TIPU
KOMOMHHPOBAHHOM Harpy>KeHuu
JIBYMSI CUJIaMU

7-8

1.13

Metob! IpUOAMKEHHOTO peIIeHUs
3a/1a4y ONPEJEICHUS CTAMOHAPHBIX
3Ha4eHUH (PYHKLNOHAJIOB.

Y eTON4MBOCTD NPSIMOJIMHEHHBIX
CTEPIKHEH.

9-10

1.14

HccnenoBanue ycTOM4MBOCTH
TPEX3BEHHOW CTEP>KHEBOM CUCTEMBI
C YIPYTUMH HIapHUPAMU

9-10

1.15

Hccnenosanue ycToM4MBOCTH
JIBYX3BEHHOW CTEPKHEBON CUCTEMBI
C YIPYTMMH LIAPHUPAMU [IPU
KOMOWHHUPOBAHHOM Harpy>KeHUH
JIBYMsI CUJIaMH

9-10

1.16

3aKpUTHYECKOE TTOBEACHUE
CTEpKHEN.

Y CcTOWUHUBOCTh CTEPKHEN 32
npeesiaMi YIPYroCTH.

12

1.17

HccnepoBanue ycTON4MBOCTH
TPEX3BEHHON CTEPIKHEBOM CHCTEMBI
C YIPYTUMH NIapHUPaMU

11-
12

1.18

AHanu3 yCTOMYHNBOCTH TPEX3BEHHON
CUCTEMBI C YIIPYTUMU LIaPHUPAMHU
TP CJIIOKHOM HarpyKeHUH

11-
12

1.19

Y CTONYMBOCTh KPUBOJIMHEMHBIX
CTEpIKHEH.

14
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VY cTOMYUBOCTD IIACTHH.

BrrunciieHne KpUTHUECKOW HArpy3Ku

190 | ©KaTOTO CTEPXKHS € MIAPHHPHBIM 13- 9 5
onupaHueMm metoaoMm Penes-Putna. 14
Brinaua 3amanuit moisg PI'P Ne3
AHanu3 ycTOMYNBOCTH TPEX3BEHHOM 13-
1.21 | cucTeMsl C YIPYrUMH MIapHUPAMHU 14 4 2
IIPU CIIO)KHOM HarpyXKeHUH
YcroitunBocTh 000104€EK.
15-
1.22 | OcHOBHBIE TIOHSTHS TEOPHH 16 2 4
YCTOMYMBOCTH JIBUKEHHUS
DopMyITbl KPUTHUECKUX
HaNpsOHKEHUH 17151 TOHKUX TUIACTHH.
Binsiaue ycnoBuil 3akperuieHus Ha
15-
1.23 | koadurmeHTsI 16 2 2
MPONIOPIIMOHATILHOCTH.
@opMBI IOTEPU YCTOWYUBOCTU
TOHKHX 000JI04YeK
Bbruucrienne KpuTHUECKONW Harpy3ku 15-
1.24 | nnst cTepikHS JIMHEHHO-TIEPEMEHHOTO 16 4 2
CeUCHHMS
195 HccnenoBanue ycTOMUMBOCTH 17- 9 4
NEPUOJNYECKUX ABUKCHUH. 18
OcobeHHOCTH 33/1a4 YCTOHYNBOCTH
106 | ABHKEHHS. Teopewms! JIssmyHOBa 0 17- 2 2
IIPU3HAKaxX HEYCTONYMBOCTHU 18
JIBVDKEHHUSL.
Brrunciienne KpuTHYECKONW Harpy3ku 17-
1.27 | anst cTepikHS JIMHEHHO-TIEPEeMEHHOTO 18 4 2
CeUCHHS
Dopma ammecmayuu
Bcero yacoB no aucuuruimHe 18 18 6 79

B BOCbMOM CEMECTPE
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[Tpunoxxenue 2

MMHHCTEPCTBO OBPA30OBAHHUS 1 HAYKY POCCUIMCKOM ®EJEPAITAN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHME BBICILIEI'O ObPASOBAHIA

«MOCKOBCKHUM MOJIUTEXHUYECKAN YHUBEPCUTET»

(MOCKOBCKHWH ITOJIUTEX)
CrneunanbHOCTh 23.05.01 «Ha3zemHble TpaHCIOPTHO-TEXHOJIOIMUECKUE CPEICTBAY
[Tpoduu: «KoMnbroTepHOE MOJETMPOBAaHUE TPAHCIIOPTHBIX CPEICTBY»
®opMbl 00yUEHHUS: OYHas

Bunbr npodeccroHanbHON AeSITEIBHOCTH:

- IPOEKTHO-KOHCTPYKTOPCKAas;
- Hay4HO-HCCIe10BaTeIbCKasl.

Ka(benpa: I[I/IHaMI/IKa, IMPOYHOCTb MAalllMH U COITPOTUBJICHHUC MATCPHUAJIOB

®OH/I OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE

«YCTOHMYHUBOCTh MEXaHHYECKHUX CUCTEM)

Mocksa, 2021 ron
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MMOKA3ATEJIb YPOBHA C®OPMUPOBAHHOCTHU KOMIIETEHIIUH

Tabnuua 1

YCeToHYHBOCTE MEXAaHNYECKHUX CHCTEM

DI'OC BO 23.05.01 «<HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA»

B nipotiecce 0ocBOeHUS JaHHOM IUCUUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIAEAYIOLINE

KOMIIETeHIUH
KOMIIETEHLIMHN IlepeyeHb KOMIIOHEHTOB TexHosorus dopma
(popMupoBaHUS | OLIEHOYHOIO
HHJIEKC (popmyIMpOBKa KOMIIeTCHIIHI CpeacTBa
YK-1 |CnocoGeH ocymiecTBIsSTh 3HATh: JIEKIIHS,
KPUTHYCCKHIT aHAIH3 ® OCHOBHBIEC METO/Ibl OLICHKH YCTOMYMBOCTU KOHCTPYKLUU U CaMOCTOSITCIIbHAs
MPOOJIEMHBIX CUTYaIlHid Ha MEXaHUYECKUX CUCTEM pabora,
OCHOBE CHCTEMHOT0 MOJAX0/a, yMeThb: CEMHUHApPCKHE
BBIPAOATEIBATE CTPATETUIO ® AHAJIU3UPOBATH PE3YJIbTATHI PACYETOB 3aHATHA,
JelicTBU BJIAJIETh: nabopaTopHbIe
® HAaBBIKAMU KOHCTPYHPOBAHHUs TUIIOBBIX Y3JIOB MAIllMH U paboTHI
3JIEMEHTOB KOHCTPYKIIMI
IMK-1 |CnocoOeH opraHu30BLIBATh 3HATH: JIEKITHS,
paspaboTky koHcTpykuuid ATC u ® METO/IbI MPOCKTHPOBAHHS MAIIMH U KOHCTPYKIIHUI C yIeTOM | CAMOCTOSITEbHAS
MX KOMIIOHEHTOB HIX YCTOHUMBOCTH pabora,
yMeThb: CEMUHapCKHe
® [POBOJUTH UCCIIEIOBAHNE KOHCTPYKIIUHA HA YCTOWYNBOCTh 3aHATHA,
BJIA/IE€Th: nabopaTopHbIe
e METOJaMU pacyeTa MallluH U KOHCTPYKIUN Ha yCTOMYUBOCTh paboTEI




Ipunoocenue 2
K paboueii npocpamme

Hepeqem, OICHOYHBIX CPEACTB IO TUCIHUIIINHE Ycemoiiuueocmov mexanuueckux cucmem

HanmenoBanmne [IpencraBnenue
No OLIEHOYHOTO Kparkas xapakrepuctruka OlEHOYHOTO OLICHOYHOTO CPE/ICTBA B
OoC cpencTBa CpeacTBa dOC
CpeAcTBO TPOBEPKHM YMEHUH NPUMEHSTH
PacuerHo- MMOJTydCHHBIC 3HAHUA o 3apaHee KoMmiexT 3amanuii mis
1 |rpaduueckas paboTa OIpEIEICHHON METOAMKE [UISl PEIleHUs BBITIOJTHEHUS PaCYeTHO-
(PI'P) 3a7a4  WIM 3QJaHUH 1[0 MOIYJII0 WIH rpadgudeckoit paboThI
TACIIUILIMHE B IIEJIOM.
CpelIcTBO KOHTPOJISI, OpPraHU30BaHHOE Kak
crieniMajbHasg ~— Oecela  IEJarorM4ecKoro
VerHblii onpoc  [pab0oTHMKAa ¢ 00ydarolMMCs Ha  TEMBI, Bomnpocsr o
2 cobeceoBaHre, [CBA3aHHBIE C M3y4aeMOW AMCIHUIUIMHOW, U TeMaM/paziesiaM
(YO) [pacCUMTaHHOE Ha BBISICHEHHWE 00beMa 3HAHUI JACIHAIIIHHEI

00YYaIOIErocs 10 ONPEICICHHOMY pa3Jieiy,

TCEMC, npo6neMe u T.II.
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[Tpunoxenue 2.

@OHABI  OLEHOYHBIX  CPEACTB 1O  JAUCHUIUIMHE «Y CTOUYUBOCTH

MCXaHHNYCCKUX CUCTCM».

IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

MUHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUMCKOM DEAEPALININ
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICILLIEI'O
OBPA30OBAHUS
«MOCKOBCKHH NOJIMTEXHUYECKHUII YHUBEPCUTET»
(MOCKOBCKHWH MTOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/uHAMHKa, IPOYHOCTH MALIMH H CONPOTHBICHHE MaTEPHAIOB

JucnumirHa «Y CTOMYMBOCT MEXaHMUECKHUX CHCTEM»
CneunanbHocTh 23.05.01 «Ha3emHble TpaHCHOPTHO-TEXHOJIOTHUECKHUE CPEJICTBAY»

3K3AMEHAIIMOHHBIN BUJIET Ne 3.

1. YeroituuBble ¥ HEYCTOWYMBBIE COCTOSTHUSI PABHOBECHS.

2. ®opMBI TOTEPU YCTOWIMBOCTH TOHKHX 000JIOUEK.

3. 3agaua.

VYTBepIKIeHO Ha 3aceaHnuH Kadeaphl « » 2021 r., mpoTokon Ne

3aB. Kadeapoii /A.A. CxBopuos/
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IIpumep 3agaHus 1151 BBINIOJHEHUS] PACYETHO-TPa(puIecKoil padoThI.

Tpebyercs: MpoBECTH HCCIENOBAHUE IIPEEIBHBIX TOYEK HA OCHOBE aHAJIM3a
ITIOBEJICHUS IBYX IIAPHUPHO COCIMHEHHBIX ITOJIOTUX CTEPKHEN C TOPU30HTAIBHOM
NPYXKUHON TOJT IeiCTBUEM OOKOBOM CHIIBI.

Hcxomarie naHHbIE:

[TapameTp Benmnunna
JlinHa ctepxas |, m 1
Kectroctb npyxunsl C, H/m 1000
Bricora noasema crepxkusa H, cm N/2

rae N — HoMep CTyJIeHTa B CIIMCKE TPYIIIbI.

P

Puc. 1. Cxema mIapHUPHO COEMHEHHBIX CTEPKHEN

Heobxoaumo:

1 [TocTpouTs quarpamMmy «Harpyska - IEpEMEIICHUAE).

2 Haiitn 3HaueHns nepeMeneHnid B IPEAEIbHBIX TOUKaX.

3. Brruncnnth BEpXHIO U HUKHIOK KPUTHYECKUE HArPY3KH.

4 Haiitu 065acti yCTOWYMBOCTH ¥ HEYCTOMYUBOCTH.

5. HUccnenoBath yCTOWYHMBOCTH CHUCTEMBI B BEPXHEM UM HUXKHEU

KPUTHYCCKHUX TOYKAX.

IIpuMep BONPOCOB ISl 3alIUTHI JIA0OPATOPHO padoThI:

1. Kakoit BAMSIOT yCIIOBHS 3aKPETJICHUS Ha BETMYUHY KPUTHICCKOMN CHITBI?

2. B dem 3akirouaeTcst MpUHITUI pabOThI TEH30pe3rucTopa?

3. Kak B mabopaTopHoOii paboTe UMUTUPOBAIIUCH YCIOBUS 3aKPETUICHUS ?

4. Kakue npuOopbl UCIOIB30BAKUCH B TaOOpaTopHOI padboTte?

5. Kak TeopeTH4ecKrd OMNpeaeinuTh KPUTHUYCCKYIO CHITy IS CTEpPIKHS
CKUMAEMOT0 TTPOAO0JIbHON CUIION?

23



IIpuMepbI BONPOCOB /1JIsl YCTHOTO ONpoOca:

. UTo Takoe KpuTHUyecKas cuia?

. UTo Takoe mpejenbHas Touka?

. Urto Takoe Touku oudyprauu?

. UTO Takoe yCTOMYMUBOCTh?

. UTo Takoe noJyio)keHre paBHOBECHS?

. UTo Takoe ycTOHYMBOE MOJI0KEHUE PABHOBECHS?

. UTo Takoe HEYyCTOMUMBOE MOJI0KEHUE PABHOBECHSI?

. Kak BnusitoT HECOBEpIIEHCTBA MEXAHUYECKON CUCTEMBI HA KPUTUYECKYIO

01NN Pk~ WN -

cuiy?

9. Uto Takoe nuarpaMMbl pABHOBECHBIX COCTOSIHHI?

10. YUto Takoe JIMHEapHU30BAHHBIEC YpaBHEHUSI?

11. Kak moiny4uTh OJHOPOAHBIC JINHEAPU3OBAHHBIC YPABHEHUA?

12. B 4yeM 3aKirO4aeTCs DHEPreTUYECKHM IOAXOJ K OIPEIEICHUI0
KPUTUYECKUX HArpy30K?

13. Yro Takoe rpaHuna yCTOMYMBOCTH?

14. Yto takoe ¢opma obnacteit ycroiunBocTH no [lankoBuuy?

15. Kakne OCHOBHBIE AONMYIICHUS NPUHUMAIOTCA IIPU PELICHUU 3a1a4
YCTONYUBOCTH?

16. B yem 3axkmrouaercst metoxn Penes-Purna?

17. B uem 3akntouaerca meton ['anepkuna?

18. B yem 0OCOOECHHOCTH TIOBEIEHUS CTEP)KHEH NpU 3aKPUTUYECKOM
Harpy>KeHuu?

19. Yto Takoe ruOKOCTh CTEP>KHA?

20. Yto Takoe npuBeAeHHbIA MOyJib Kapmana?
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