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1 eau u 3aga4y TUCHUILIMHBI

1.1 leab TUCHUNIHHBI

Llenbto u3ydeHus qucuuIuiHbl «[IporpaMMHbIE KOMITIEKCHI HHKEHEPHOTO aHalu3a
B MEXaHHUKE) SIBIISCTCA:

— (opMupoBaHHe 3HAHHMA O COBPEMEHHOM HPOTPAMMHOM OOECIEYCHUU
MH)KEHEPHOTO  HMCCJIEOBaHMUSA  KOHCTPYKIMM  MAalluH, YHUCJICHHBIX  aJIrOPUTMAXx,
peaTu30BaHHBIX B MPOrPaMMHOM O00ECHEUYEeHUH, METOAAX MOJEIHPOBAHUS CIOXKHBIX
KOHCTPYKIUU JIJIsl aHAJIN3a JUHAMUYECKUX CBOMCTB 00BEeKTa (ISl OmpeesieHus YacToOT
(dopM COOCTBEHHBIX KOJICOAHH, MOJAECTUPOBAHUS TPOIECCOB MPH YIAPHOM HATpyXEHHH,
WCCIIC/IOBAaHNS YCTAaHOBHBIIMXCS BBIHY)KICHHBIX KOJEOAHWM W J1p. 3aaad JWHAMUKH),
OCBOCHME NPEIHA3HAYEHHOT'O JIJIsl 3TOTO0 YHUBEPCAIBLHOIO IPOrPaMMHOI0 00ecreueHus;

- MOATOTOBKAa CTYACHTOB K JESATEIHHOCTH B COOTBETCTBHM C KBAJIM(DUKAIIMOHHON
XapaKkTepuCcTHKOW crenuanucta no cnenuainsHoctu 23.05.01 «Hazemnbie TpaHCTIOPTHO-
TEXHOJIOTMUECKUE CPEJICTBAY.

1.2 3agaun AMCHUIITITHHDI

3amagamu aucuuiinHbl «[IporpaMMHbIe KOMIUIEKCHl HHXKEHEPHOTO aHain3a B
MEXaHHUKE» SBISIOTCS:

- O3HAaKOMJICHHE CTYJCHTOB C IIHPOKO TPHUMEHSEMBIMH COBPEMEHHBIMU
MPOrPaMMHBIMH  KOMITJIEKCAMH, TIO3BOJISIFOIIMMH  BBITIONHATh JWHAMUYECKUN aHaIn3
CJIOKHBIX KOHCTPYKIIUH;

— usydyeHue 3(O(PEKTUBHBIX U BBHICOKOMPOU3BOJUTEIBHBIX UYHUCIECHHBIX aJTOPUTMOB,
UCIIOJIb3yEMbIX B COBPEMEHHBIX BBIYMCIHUTEIBHBIX KOMIUIEKCAX JJIsl aHaiu3a JUHAMHUKA
MaruH (s ompeaeacHus 4acToT U (OpPM COOCTBEHHBIX KOJIeOaHWA, MOJCTMPOBAHUS
IIPOLIECCOB B KOHCTPYKIIMU MPU YJAPHOM HArpy>KeHHH, UCCIICIOBAHUS YCTAHOBUBIIHUXCS
BBIHY’)KJICHHBIX KOJICOAHUH | Jp. 33124 THHAMHKH ).

- 3HAKOMCTBO C OCHOBaMH Pacu€THOTO0 MOJECIUPOBAHMSI KOHCTPYKIUI MOOUIBHBIX
MaIllfH C UCTOJh30BaHUEM YHUBEPCATBHBIX MPOrpaMM METOJa KOHEYHBIX JJIEMEHTOB U
YHUBEPCATBHBIX MPOTPaAMM TPEXMEPHOTO aBTOMATH3NPOBAHHOTO MPOSKTUPOBAHUS.

2 MecTo TUCHHMILUIMHBI B CTPYKTYP€E OCHOBHBIX 00pa30BaTeIbHbIX MPOrpaMM

JMucnummaa «IIporpaMMHBIE KOMIUIEKCHI MH)KCHEPHOTO aHaIM3a B MEXaHHKE»
OTHOCUTCA K dYacTh, (POPMHUPYEMOM ydYaCTHUKAMHU OOpa30BaATEIbHBIX OTHOIIECHUHN
OCHOBHO# 00pa3oBarenapHOi mporpammsl (OOIT) mo creruansrocTr 23.05.01 «Ha3zemusie
TPAHCTIOPTHO-TEXHOJIOTHUYECKUE CPEIICTBAY.

[IpeamiecTByrommMu ~ KypcaMd, Ha  KOTOPBIX  OasupyeTcs  JAWCIMIUIMHA
«IIporpaMMHBIC KOMITJIEKCH HHKEHEPHOTO aHAJIN3a B MEXAHUKE) SIBJISIOTCS:

- MaTeMaTHKa,

- (pusuka;

- CONIPOTHUBIICHUE MAaTEPHAIOB;

- CTPOMTEIIbHASI MCXaHUKa,;

- IPUKJIQJHAS TEOpHUS KOJIeOaHW;

- TeOpHsl YIIPYTOCTH;



- JI€TAJIM MAIlIMH 1 OCHOBBI KOHCTPYHUPOBAHNSI,
- BBIYUCIIUTCIIbHAsA MCXaHUKa.

3 Komnerenuuu odyuyaruierocsi, popmMupyemMbie B pe3yibTaTe 0CBOCHHSA

JTUCIHHUILINHBI

B pesynpTaTe OCBOCHHWS NUCHMIUIMHBI CTYACHT JIOJDKEH 00JaaaTh CIETyHOINIMMU
npodeccuonanbupiMu (1K) koMneTeHITUAMMY:

B pe3yabTaTe ocBOEHUS

o0pa3oBaTe/bHOI
Kon IpOrpaMmbi IlepedyeHnb mIaHMpPyeMbIX Pe3yJbTATOB
KOMIIeTEeHIIUH . o0yueHHsI MO JUCIHUILJIMHE
o0yyaromiicst 10J17KeH
00J2a1aTH
K-1 CnocobeH 3HATH:
OpraHU30BBIBATH ® BO3MOXXHOCTH COBPEMEHHOTO
pa3paboTKy KOHCTPYKIIHIA IPOrpaMMHOTO o0ecIieueHus u
ATC 1 uxX KOMIIOHEHTOB BBICOKOIIPOU3BOUTEIBHBIX

BBIYUCIUTCIIBHBIX CUCTEM JIA
BBITNOJIHEHMS] TMHAMUYECKOIO
AHaJIM3a CIOKHBIX KOHCTPYKIIMH
MaIliH

® TEOPETUYECKHE OCHOBBI
BBICOKOIIPOU3BOANTCIIBHBIX
YHUCJICHHBIX AJITOPUTMOB
JAUHaAMHUYCCKOI'0 aHajin3a
KOHCTPYKIUH MalIuH.

yMeThb:
® [IpEACTaBIATh OTJIEIbHbIE
KOHCTPYKTUBHBIE JJIEMEHTBHI MAallUH
(B yacTHOCTH - paMm, Ky30BOB,

nerajei JIBUTATEIICH ) B BHJIC
pacCUYETHBIX JUHAMUYECKUX MOJICIICH;
® JICIOJIb30BaTh COBPEMEHHOE

nporpaMMHOe 0OecTieyeHue NI
olpeziesieHus: 4acToT U (hopm
COOCTBEHHBIX KOJIEOAHHH CIIOKHBIX
KOHCTPYKIIUIA, MOJCITUPOBAHUS
YAAPHBIX MPOLECCOB, UCCIIECIOBAHUS
YCTaHOBUBIIUXCS BBIHYKJIEHHBIX
KoJIeOaHHIA.

BJIA/IETh:

e HaBBIKAMH UCIIOJb30BaHU OTHOM W3
COBPEMEHHBIX BBIYMCIUTEIbHBIX
MPOTrPaMM, PEATH3YIONIEH METO
KOHEUHBIX JICMEHTOB IS
JTHUHAMHYECKOTO aHaau3a
KOHCTPYKUHWA MAIKH.




4 CTpyKTYypa U coJep:KaHue TUCHHUIINHBI

OO6mast TPyJI0eMKOCTh JUCIUIUIMHBI COCTaBIIICT 3 3a4eTHBIX eAuHuIlbI, T.e. 108
aKaJieMU4YecKuX 4yacoB (13 HuX 60 gyacoB — camocTosITeIbHAs padoTa CTYJICHTOB).
JIuCIuIuIMHA YMTAeTCS Ha MATOM Kypce B IEBATOM CEMECTpE.

B neBsiTOM cemectpe:

[TpoBomsitcst maGopaTopHble paboTel — 48 dacoB, caMOCTOsITENbHas padora
ctynentoB — 60 gaca, hopma KOHTPOJIS — 3a4eT.

CprKTypa U COACPIKAHNUC NUCHUITIINHBI <<Hp0rpaMMHI>IC KOMIUICKCBI MHKCHCPHOT'O
dHaJIn3a B MCXAaHHUKCE» I10 CpOKaM U BUAAM pa6OTBI OTPAKCHEI B HpI/IJIO}KeHI/II/I 1.

Copep:xanue pa3aesioB IMCHUIIAHBI.

Tema 1. BBenenue.

O0630p 3aga4 JOWHAMHKA MAallWH, JJIA PEIICHUS KOTOPBIX IPHUBICKAIOTCS
COBPEMEHHBIE BBICOKOTIPOU3BOIUTEIBHBIC BBIYUCIUTEIbHBIE KOMITBIOTEPHBIE CUCTEMBI U
COBPEMEHHOE MporpaMMHoe obecriedeHrue. Bo3MOKHOCTH COBPEMEHHOTO MPOTPAMMHOIO
oOecrieueHus [JIs aHAIM3a JUHAMUYECKUX XapPAKTEPUCTUK KOHCTPYKIMM MOOMIBHBIX
MaIuH. JleMoHCcTpalys pe3yJbTaToB PaCU€THBIX UCCIEIOBAaHUMN pPEeaIbHBIX KOHCTPYKIIUH.

00630p ) PEeKTUBHBIX U MPOUZBOTUTEIBHBIX YHCICHHBIX aJITOPUTMOB, PEATU3YEMbIX
B IIPOTrPaMMHBIX KOMITJIEKCAX I PEIICHUS 3a]1a4 TMHAMUKA MaIlnH.

OcHoBHBIE CBeleHUS U3 Teopuu Kosiebanuid. OO030p JIMHAMHYECKUX 3ajad,
3¢ (PEKTUBHO peIIacMbIX METOJOM KOHEYHBIX JIEMEHTOB. DJIEMEHTHI MAaTPUYHON alTeOphI
(ctanmapTHas ¥ 0000IEHHAS 33]]a4d HA COOCTBEHHBIC 3HAYCHHS).

Tema 2. MeTo/1 KOHEYHBIX )JIEMEHTOB KaK OCHOBA /151 GOPMYITUPOBKH
BbIYHMCJIUTEIbHBIX NPOLEAYP AUHAMUYECKOI0 AHAJIN32 KOHCTPYKIMH.

Hcnonb30BaHWe BapUAlMOHHBIX MPUHLUUIOB MEXAHWKW I BBIBOJA OCHOBHBIX
COOTHOIIEHHM METOJA KOHEUYHBIX JJIEMEHTOB IMPUMEHHUTEIBHO K 3aJa4aM JUHAMUKHU
KOHCTPYKIIUH. MaTpuIbl >KECTKOCTH, Macc, AeMI(UpoBaHUsS KOHEUHO-3JIEMEHTHOU
Mozenu. CTpykTypa U CBOWMCTBA Marpull cucTeMbl ypaBHeHUH MKD. Tumnbsl KOHEUHBIX
AJIEMEHTOB, MCIOJb3YEMbIE MPHU PEHICHUM 3aJay JTUHAMHUKUA. BBIBOJ COOTHOIIEHUM st
MaTpHIl )KECTKOCTH, Macc U AeMIT(PUPOBAHUS JIJI1 KOHEUHBIX AJICMEHTOB.

Tema 3. Onpenesienne 4acToT u (popM cOOCTBEHHBIX KoJiebanuii. bazoBbie
YK cJIeHHbIE METOAbI

3agava ompejaeneHus 4acToT U (HOpM COOCTBEHHBIX KOJieOAHWNM KOHCTPYKIIMU Kak
3ajaya Ha CcOOCTBeHHble 3HaueHus. CraHpapTHas M 0000uIeHHAs MpoOJIeMbl Ha
cobcTBeHHble 3HaueHus. Knaccudukamus 3agad Ha COOCTBEHHbBIC 3HAYEHUS, UCXOJs U3
Pa3MEpPHOCTH CUCTEMBI.

Hcnonb3oBaHue CABUIOB MaTpHIl B IpoOsieMe Ha COOCTBEHHbIEC 3HAUEHHUSA. AHAIU3
CIIEKTpa COOCTBEHHBIX Koaebanuii ¢ nomompo LDLT pasnoxenus.



Metoasl nuHEWHOW anreOphl ISl pelieHdus Mallod 3aJadyd Ha COOCTBEHHBIC
3HaueHus. CBeeHne 0000IIEHHON MPoOIeMbl Ha COOCTBEHHbIE 3HAUCHUSI K CTaHIApPTHON
dopme. Merton Bpamenuit SIxodu, Tpexauaronanusamnus [ uBenca, QL anropurm.

Tema 4. MeToabl pelieHHs 32/1a41 HA COOCTBEHHbIE 3HAYEHUS 00JIbIIOMH
Pa3MepHOCTH

Metoasl pemieHus: 0000IIEHHONW MPOOJIeMbl Ha COOCTBEHHBIC 3HAYCHUS OOJIBIION
Pa3MEPHOCTH C Pa3peKEHHBIMU CHMMETPUYHBIMH MaTpuiamu. Meron oOpaTHBIX
uTeparuii. MeTton wuTepanuil MOATPOCTPAHCTBA IS ONPEACIICHHs 4acToT U (hopm
COOCTBEHHBIX KOJICOAHWN KOHCTPYKITUH, MOJICTUPYEMON METOIOM KOHEYHBIX DJIEMEHTOB.
Anroputm Jlanmoma ans ompeneneHus 4acToT U (QopM COOCTBEHHBIX KojeOaHUM
KOHCTPYKITUH, MOJICIIMPYEMOM METOJOM KOHEUHBIX AIeMeHTOB. KBa3ucraTudeckas 3agada
pacdeTa CBOOOHBIX M KHHEMAaTHYECKHA U3MEHIEMBIX cucTeM. HyneBbie ToHa KOeOaHUi.

Tema 5. I/ICCJIe)IOBaHHe HECYCTAHOBUBIIUXCHA TUHAMUYCCKUX IMMPOIECCOB

HccnenoBanre HECTAlMOHAPHBIX JAUHAMUYECKUX TPOIECCOB C  TOMOIIBIO
WHTETPUPOBAHUS 10 BPEMEHU YpPAaBHEHUI PaBHOBECHS KOHEYHO-3JIEMEHTHOH CHCTEMBI.
Metonbl mpsimoro  uHTerpupoBanus. Metonq Heromapka (Newmark) mpsimoro
WHTETPUPOBAHUS JUHAMUYECKUX YPABHEHHM.

Meton XoyOonra (Houbolt) g1 mnpsMOro HMHTErpUpOBaHUS 1O BpPEMEHH
IMHAMHYECKUX  ypaBHeHWH  paBHoBecus. OO030p JApPYyrux  METOAOB  MPSMOTO
MHTETpUpOBaHUs. MIX CXOAMMOCTh M YCTOWYHUBOCTD, CPABHUTEIBHBIC XapaKTEPUCTUKH.

WuTerpupoBanue 1O BpeMEHU JAMHAMUYECKUX YpaBHEHHM paBHOBECHS C
UCIIOJIb30BAaHUEM DA3JIOKEHUsA 10 CcoOCTBeHHBIM (opmam konebanmit. WHTerpain
Hroamens. [TorpemHocT METOOB Pa3IOKEHUS U CIIOCOOBI MOBBIIEHUS UX CXOJUMOCTH.
CpaBHeHUE ¢ PSIMBIMUA METOJaMU. AHaJIM3 CIIEKTPOB yJapa.

Tema 6. PacueT ycTAHOBMBIIMXCS BHIHYKI€HHBIX KOJIe0aHUii

AJITOpUTMBI pacueTa YCTAHOBUBIIMXCS BBIHYXIACHHBIX KojeOanui. CuiaoBoe u
KMHEMaTH4eckoe BOo30yxkjeHue. [lomydyeHne amIumMTyHO-4aCTOTHBIX, (a30-4aCTOTHBIX
XapaKTEepUCTUK KOHCTpyKUMHU. [Ipsmble MeToabpl pacuera U METOABI pacyera ¢
pa3NOXKEHHEM 10 COOCTBEHHBIM TOHaM KoJyieOaHui. IloBbIllIEHHE CXOAUMOCTH
Pa3I0KEHUS.

Tema /. IlyTu noBbIIIEHUS TOYHOCTH PACYETHOIO JUHAMHYECKOI0 aHAJIN3A
[Ipenmy1iecTBa U1 HEAOCTATKM PA3JIMYHBIX PACUETHBIX NMOAXOAOB IIPU BHIITOJIHEHUN
OTUHAMHYECKHUX HMCCIENOBAaHUM KOHCTPYKUMKA MamuH. [lorpemHoctr, BOZHUKAOUIUE TPU
pacuerax JUHAMHMKM MAIlIMH METOAOM KOHEUHBIX 2IEMEHTOB. [IyTh NOBBILIEHUS TOYHOCTH
BBIITOJTHAEMOI'0 METOIOM KOHEYHBIX 3JIEMEHTOB PACUYETHOIO AHAIM3a JUHAMUKHA MAIIUH.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

MCTOJII/IKa npernogaBaHud AUCHUIIIIMHBI ((HpOIpaMMHBIe KOMIIJICKCBI MHKCHCPHOT'O
aHalIi3a B MCXAaHHUKEC» M pcaiu3ald KOMIICTCHTHOCTHOI'O IIOAXOJa B HM3JI0KCHHUH H
BOCIIPpUATHUN MaTCpuajla NMpcaAyCMaTpUBACT HCIIOJIb30BAHUEC CIICAYIOIMINX AKTHBHBIX (bOpM

6



NPOBEJCHHSI TPYNIOBBIX, WHAWBHIYAIbHBIX, AYAUTOPHBIX 3aHITHA B COYETAHUU C
BHEAYJUTOPHON paboToOi C 1enbio (HOPMHUPOBAHHS WU PA3BUTHS MPOPECCHOHATBHBIX
HaBBIKOB, 00yYaIOIIUXCS:

— TIOJITOTOBKA K BHITIOJIHCHUIO JIA0OPATOPHBIX pabOT B TaOOpaTOPHSIX BY3a;

— 3alliTa U WHAUBHUIyallbHOE OOCYXXJEHUE BBIMIOJHSIEMBIX 3TaloB KypCOBOTO
MIPOEKTA,;

— TMOATOTOBKA, MPEJCTABICHHWE M OOCYXKICHHE Mpe3eHTAlUid Ha CEMUHApPCKHUX
3aHATHSX;

— OpraHu3aius U MPOBEACHUE TEKYIIETO KOHTPOJsSI 3HaHWW CTYyACHTOB B (hopme
OJIaHKOBOTO TECTUPOBAHUS;

— TPOBEICHUE MacTeP-KJIACCOB AKCIEPTOB U CHEIHAIMCTOB B 00JaCTH YMCICHHBIX
METOJIOB U MIPHUKIIATHON MEXaHHUKH.

6. OueHOYHBIE CPEACTBA /ISl TEKYLIEr0 KOHTPOJISA YCIIeBAEMOCTH, IIPOMEKYTOYHOM
aTTecTallMy 110 UTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-MeTOANYeCKoe
o0ecreyeHre CaMOCTOATEIbLHON padoThI CTYICHTOB.

B mpomecce oOydeHHsS HUCHONB3YIOTCS  CICAYIOIIME OIICHOYHBIE  (OPMBI
CaMOCTOSTEIIbHOH pPabOThl CTYICHTOB, OIICHOYHBIC CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U TIPOMEKYTOUYHBIX aTTCCTAI[HI:

- MMOJICOTOBKA K BBHITIOJIHEHUIO JIA0OPATOPHBIX pabOT U UX 3alUTA.

OueHoYHbIE CPEACTBA TEKYLIEr0 KOHTPOJIA YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE
BONIPOCHI U 3aJlaHus B (opMe OJAHKOBOro M (WJIM) KOMIBIOTEPHOTO TECTUPOBAHMUS, IS
KOHTPOJII OCBOEHUS O0YyHAIOIIMMUCS Pa3AesioB JUCUUIUIMHBI, 3alIUTa KYpCOBOIO MPOEKTA.

OOpa3Ipl TECTOBBIX 3a/IaHUM, KOHTPOJIbHBIX BOIPOCOB M 3aIaHUM 71l TIPOBEICHUS
TEKYIIEr0 KOHTPOJIS, IK3aMEHAITMOHHBIX OUJIETOB, IPUBEICHBI B IPUIIOKEHUH 2.

6.1. ®oH/ OLIEHOYHBIX CPEICTB JIS MPOBeIeHUS MPOMEKYTOYHOM ATTeCTANNH
00y4aromuxcs N0 JMCUUIINHE (MOIYJII0).

6.1.1. [lepeueHb KOMIETEHIIMIA C YKa3aHUEM ATANoOB WX (POPMHUPOBAHUS B MPOIIECCE
OCBOEHHMSI 00pa30BaTEIbHON POTPaAMMBI.
B pesyapTare OCBOCHMSI JUCHMIUIMHBI  (MOAyJsi)  (opMHpYIOTCS — ClEayrolue
KOMIETEHIIUH:

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00y4arOIIHIiCA
KOMIIETCHIIUH JO0JIKeH 00/1a1aTh
IK-1 CrniocobeH opranu3oBbIBaTh pa3padoTky KoHCTpykimid ATC u ux
KOMITOHEHTOB




B npotiecce ocBoeHusi 00pa3oBaTeNbHON MPOrpaMMbl TaHHbIE KOMIIETEHIIMH, B TOM
YHUCclie HMX OTACNbHBIE KOMIIOHEHTHI, (OPMHUPYIOTCA TOSTAaHO B XOJI€ OCBOCHHS
00yYaIOIMMUCS TUCHUIUIMH (MOAYJIEH), TPAKTUK B COOTBETCTBUM C YYEOHBIM IJIAHOM U
KaJIeHAapHBIM rpadukoM yueGHOTo mpoiecca.

6.1.2. Onucanue nokasareJieid U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIA,
(popMupyeMBIX 110 UTOraM OCBOCHHUS AUCHUILIUHBI (MO1YJIsI), ONMUCAHUE LKA

OlCHUBaHUA.

[TokazaTenem OIeHMBAHWS KOMIIETCHIINN Ha PA3JIMYHBIX dTamax uX (OPMUPOBAHUS
SABJISICTCSL  IOCTHKEHUE OOYYaOMIMMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOYYEHHS TIO0
JTUCHUTUINHE (MOJYJIIO).

IIK-1 CnocobeH oprann3oBbIBaTh pa3padoTky KoHCTPYKUuid ATC n HX KOMIOHEHTOB

Kpurepun onennBanus

IToxa3aTean
2 3 4 5
3HATH: OO0yyaromuiics OO0yyaroruics OOyuaromuiics OO0yuarommuiics
BO3MOXXHOCTH JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
COBPEMEHHOTO MTOJIHOE HEIOJIHBIE 3HAHNS B YACTUYHBIE 3HAHUS B [IOJIHBIE 3HAHUS B
HporpaMMHoro OTcyTCTBI/Ie niin 06HaCTI/I 06HaCTI/I O6HaCTI/I
BBICOKOITPOU3BOIUT COOTBETCTBHC COBPEMEHHOTO COBPEMCHHOT'O COBPCMCHHOI'O
3HaHWH B 00J1aCTH
€JIbHBIX _ IIPOrpaMMHOTIO IIPOrpaMMHOTO IIPOrpaMMHOTO
BO3MOKHOCTEH
BBEIYUCIUTEILHEIX o0ecrieyeHns u obecrieyeHus u o0ecreueHus u
CHCTeM TS COBpPEMCHHOTO BBICOKOTIPOM3BOUTE | BPICOKONPOM3BOIHUTE | BHICOKOIPOHU3BOINTE
OPOrpaMMHOIO
BBITIOJIHEHUSA porp JIBHBIX JIbHBIX JIPHBIX
JTMHAMAYECKOTO obecrieueHus 1 BBEIYMCIIMTEILHBIX BBEIUUCIIMTEIbHBIX BBIYHCIINTEIBHBIX
BBICOKOITPOU3BO,
aHaJIM3a CJIO0KHBIX P A CHUCTEM IS CUCTEM JUIA CHUCTCM LA
> UTCJIBbHBIX BBIIIOJTHEHUS BBITIOJIHEHUS
KOHCTPYKUUN BBITTIOJTHEHUS
MAIITHH; BRIHCIMTCIRHBIX | o aMITgeckoro JMHAMUYECKOTO JIMHAMUYECKOTO
CHCTEM JUTS aHaJIN3a CIOXKHBIX aHaIN3a CIOXKHBIX
TEOPETUUYECKHUE aHaJIN3a CI0KHBIX
BBITIOJTHEHUS . o o
OCHOBBI OJTHE KOHCTPYKUHWA MaIIuH KOHCTPYKIOWU MAallIMH | KOHCTPYKIHUU MallliH
MHAMHYIECKOTO
BBICOKOTIPOU3BOJUAT a1 UIN nim U
aHam3a
€JIbHBIX YHCIICHHBIX TEOPETUYECKUX TCOPCTHICCKUX TEOPETHICCKUX
CIIO’KHBIX
aJITOPUTMOB . OCHOB OCHOB OCHOB
KOHCTPYKIIUH
JUHAMHUYECKOTO PYKI BBICOKOIIPOU3BOJAUTE BBICOKOITPOHU3BOJUTE BBICOKOIIPOU3BOANTEC
aHaIM3a MarlH i TBHBIX YHCIEHHBIX JIBHBIX YNCJIEHHBIX JIBHBIX YUCJIEHHBIX
. TEOPETUUYECKUX
KOHCTPYKLUN p aITOPUTMOB aJIrOpUTMOB aJIrOpUTMOB
MAaIllUH. OCHOB OUHAMUYECKOTO JUHAMHU4YECKOT'O JUHAMHUYECKOT'O
BBICOKOITPOU3BO/T AHAIN3A - AHAH3A
ATEJILHBIX . o o
2 KOHCTPYKLIHI KOHCTPYKIUH KOHCTPYKIHUU
THCIICHHBIX MAIlliH, HO MAIIIIH, CBOGOIHO

MalllnH. JlonyckaroTrcs
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aHFOpI/ITMOB 3HAYUTCIIbHBIC AO0IyCKAarTCA OIepupyeT
JIMHAMUYECKOTO OIIMOKH, TIPOSIBIIETCS | He3HAYNTEIHHBIC MIPHOOPETEHHBIMH
HEOAOCTAaTOYHOCTH OI]_II/I6KI/I, HCTOYHOCTH, 3HaHHUAIMMU.
a”Halm3a
KOH CTp}’KI_[I/If/'I 3HAaHHWU, IO pAay 3aTpyAHCHUS IIPpH
ToKa3aTeliei, aHAJINTHYCCKUX
MAIIIUH. .
oOyuaromuiics oTepanusx.
HCIIBITBIBACT
3HAYUTCIBbHBIC
3aTpyaHEHU [IpU
OTIEpUPOBAHUH
SHAaHUAMU IIPU UX
MEPEHOCE Ha HOBBIC
CUTYyAaIUH.
YMeTh: OOyuaromuiics He | OOy4Jaromuiics OO0yyaromuiics OO0yyaromuiics
IPEeNCTaBIATh yMeEET WIH B JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
OTACIIbHBIC HGI[OCT&TO‘IHOﬁ HCIIOJIHOC HJaCTUYHOC IIOJIHOC COOTBETCTBHUEC
KOHCTPYKTUBHBIC CTEIEHU YMEET: COOTBETCTBUE COOTBETCTBHE CIEYIOIINX YMEHHN:
SJNIEMEHTBI  MAIMH | pecTaBiIsATh CHENYIOIUX YMEHHI: | CIHEIYIOIIUX YMEHHMI:
(B 4aCTHOCTH - pawm, OTJEJbHbIE [PEACTABIIATH
Ky30BOB, 5 ACTAICH | KOHCTPYKTUBHBIE | MIPECTABIATH MIPEICTABIISATh OTJICIBLHEIC
JIBUTaTenei) B BUAC | 5yemenTEI OTJIEJILHEBIE OTJEJIbHBIE KOHCTPYKTHUBHBIC
pacuCTHRIX MalllnH (8 KOHCTPYKTHBHEIE KOHCTPYKTHUBHBIC 3JIEMEHTHI MaluH (B
HHHaMH?eCKHX YaCTHOCTH - paM, | 3ieMEHThl MalluH (B | 3JIEMEHThl MalIUH (B | YaCTHOCTH -  paM,
MOACIIeH, Ky30BOB, JICTAJICH | yaCTHOCTH - paMm, | YaCTHOCTH - paMm, | Ky30BOB, Jeranci
HCIIOJIB30BATh JIBUTATEJICH ) B | Ky30BOB, JeTanei | Ky30BOB, nerajneil | ABUTaTeNe) B BUJIE
COBPCMCHHOC BUJIC€ pPaCUCTHBIX | qBUTATENCH) B BHJE | IBUTaTeICii) B BHJE | PACYETHBIX
IIPOTpaMMHOC AUHAMUYCCKAX pacYeTHRIX pacyYeTHRIX JUHAMHYICCKHIX
obecrieueHue st MoJieen ITUHAMHUYECKUX JIUHAMHUYECKHUX MoJieei
1581071 % 7
OTIPE/ICTICHNUST JI MOJEJICH MOJICIIen NI
KCII0JIb30BAaTh 150305 1507051 HCII0JIb30BATh
4acToT U Gpopm
COBpPCMECHHOC HUCIIOJIb30BATh HCIIOJIB30BaTh COBPEMEHHOE
COOCTBEHHBIX
. [IPOrpaMMHOE COBPEMEHHOE COBPEMEHHOE IPOrPaMMHOE
KoJieOaHu
CITOYKHBIX obOecredyeHue i | IpOorpaMMHOE [IPOrpaMMHOE obecrieuenue s
o OIMpCACIICHUA o0ecrieuenne 11 oOecrieueHne 151 OIpeaeICHNUS YacTOT
KOHCTPYKLIHUH
’ 4acToT U popMm OTpENIENICHNs YaCTOT | OMPENENCHUS YaCTOT | u hopM
MOJEITUPOBAHUS
ap COOCTBEHHBIX u (bOpM u q)OpM COOCTBEHHBIX
YJIapHBIX . .
KoJIEOaHUI COOCTBEHHBIX COOCTBEHHBIX KOJIeOaHUIl CIIOKHBIX
IPOLECCOB, . . C
CJIOKHBIX K0Je0aHNH CIIOKHBIX | KOJIEOAHUH CHOMKHBIX KOHCTPYKIIHH,
HUCCIIEIOBAHUSA . . .
KOHCTPYKIINU KOHCTPYKIINU KOHCTPYKIINU MOJIEIIUDOBAHUSA
YCTAaHOBUBILUXCS py ’ 124 ’ py ’ AP
MOJEIIUPOBAHUS | MOJCIUPOBAHHMS MOJEIUPOBAHUS yIapHBIX TPOLIECCOB,
BBIHYKJICHHBIX
. JIAPHBIX IApPHBIX IIPOLIECCOB JIAPHBIX MPOLIECCOB, | HCCIEIOBAHUS
KoNeGaHuii. yAaap yaap p > | yAap p , o1
[IPOLECCOB, HUCCIIEAOBAaHUSA HUCCIEIOBAHUSA YCTAaHOBHUBILUXCS
KUCCIIEIOBAHUS YCTaHOBHBILIUXCS YCTAHOBUBILUXCS BBIHYKIEHHBIX
YCTAaHOBUBIIMXCS | BBIHYKJACHHBIX BBIHYKJIECHHBIX KOJIeOaHUIA.
BBIHYKJICHHBIX KOJIeOaHMIA. KOJIEOaHU.
KoJIe0aHui. CB060IHO oTIepHpyeT
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Homyckarorcst
3HAYUTEIHHBIC
OMIMOKH, TIPOSIBIISICTCSI
HEIOCTATOYHOCTh
BJIa/ICHUSI HABBIKAMH
10 POy MOKa3aTeleu,

YMeHus 0OCBOEHBI, HO
JOITyCKaIOTCs
HE3HAYUTEIbHBIC
omKOKH, HETOYHOCTH,
3aTpyIHEHUS IPU
IIEpEHOCE YMEHUH Ha

proOpeTeHHBIMU
YMEHUSIMH, IPUMEHSET
HX B CUTyalusix
MOBBILICHHOU
CJIO’KHOCTH.

OO0yuarormmiics HOBBIE, HECTAHIAPTHHIE
HCIIBITBIBACT CUTYyalluu.
3HAYUTCIIbHbBIC
3aTpyAHEHUS IpU
IMPUMCHCHUHU HABLIKOB
B HOBBIX CUTYyallUIX.
BJIAJCTh: OO0yuarorutics He | OOy4aromuiics He B OOyuaromuiics OO0yyaromuiics B
HaBBIKAMHU BIAJCET WU B MIOJIHOM MEpE BIIAJEET YaCTUYHO BJIaZIECT HOJIHOM 00BEME
WCIIOJIb30BaHUS HEZI0CTATOYHON HaBbIKAMU HaBbIKAMU BIIajieeT HaBbIKAMH
OJIHOM U3 CTCIICHH BJIacCT HCIIOJIE30BaHUsA HCIIOJIb30BAHUS HCIIOJIb30BaHUS
COBPEMEHHBIX HaBBIKAMH OJIHOM W3 OJTHOM W3 OJIHOM H3
BBIUUCIIUTEILHBIX UCTIONB30BAHUA | cOBpEeMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
IpOrpamm, OZTHOM M3 BBIYHCIUTEILHBIX BBIYMCITUTEILHBIX BBIYMCITUTEILHBIX
peanu3zyromein COBPCMCHHBIX [IpOTrpamm, IIPOTrpaMm, MpOTrpamm,
METO]I KOHEYHBIX BBIMUCIIMTEIBHBIX | peanu3yrolend METO1 | pealu3yroleid METol | pealu3yrolend MeTo
DJIEMEHTOB IS Hporpamm, KOHEYHBIX KOHEYHBIX KOHEYHBIX
TUHAMHYECKOT'O peanusyromieit DJIEMEHTOB JIJIA 3JIEMEHTOB JIJIA 3JIEMEHTOB I
aHaIm3a METOJ KOHCYHBIX | nrHaMHUYeCKOrO IUHAMHYECKOTO IMHAMHYECKOTO
KOHCTPYKIIMI SJICMCHTOB JUTA aHaIM3a aHaIM3a aHaIM3a
MallyH. AUHAMHYECKOI0 | KOHCTPYKIIMMA KOHCTPYKIIHHA KOHCTPYKITUH
aHanmnsa MaIIIYH. MaIIIvH. MaIIIMH.
KOHCTPYKIHH HaBbiku ocBoeHbl, HO | CBOOOIHO MPUMEHSET
MalliuH. I[OHYCKaI-OTCSI A0IyCKArTCA INOJIYYCHHBIC HABbBIKU B
3HAYUTCIIbHbIC HE3HAYUTCIbHBIC CUTyalusax
OIIII/I6KI/I, MIPOABIIICTCA OH_II/I6KI/I, HCTOYHOCTH, MTOBBLIIIIEHHOM
HEAO0CTAaTOYHOCTH 3aTpyAHCHUSA IpH CJIO’KHOCTH.

BJIaCHUA HaBbIKaMH
o Psiy TOKa3aTeneH,
OOyJaromuiics
WCTIBITHIBACT
3HAYHUTCIIbHbBIC
3aTpyAHEHUS TIPH
MPUMEHEHUHN HABBIKOB
B HOBBIX CUTYyallUsiIX.

IIEpEHOCE YMEHUH Ha
HOBBIE, HECTAHAAPTHBIE
CHUTYyaIUH.

[MIxansr OLICHHUBAHUA PE3YJIbTATOB HpOMC}KYTO‘{HOI‘/’I aTTCCTAallMH U UX OIMMCAaHHC!:
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dopmMa IPOMEKYTOYHOM aTTECTALMM: 3a4eT.

[TpomexyTouHass aTrectanusi oOyyaroumxcs B Qopme 3auéra MPOBOJUTCS IIO
pe3ysbTaTaM BBIMIOJHEHUS! BCEX BHIIOB y4eOHOUW palOThHI, MPETyCMOTPEHHBIX YYEOHBIM
IUJAHOM 10 JaHHOM JUCHUIUIMHE (MOIYJI0), HPH 3TOM YUHUTBIBAIOTCS PE3YIbTaThl
TEKYILEro KOHTPOJS YCIIEBAEMOCTH B TeueHHE ceMecTpa. OLEHKa CTENEeHH JOCTHKEHUS
o0Oy4arouMMUCsl IJIAHUPYEMBIX pe3yJbTaTOB OOy4YeHHS MO JAMCLHMIUIMHE (MOAYJIIO)
MIPOBOJUTCS NPENOJaBaTeIeM, BEAYIIUM 3aHATHS O JUCUUILIMHE (MOIYJII0) METOJ0M
AKCIIEPTHOM OlleHKH. [1o nToram npoMeKyTo4HoM aTTecTaliy N0 AUCUUILIMHE (MOIYJIIO)
BBICTABJISIETCS] OLIEHKA «3aYTEHO» WUJIU «HE 3aYTEHO.

lkana
OLICHUBAHHUSA

Onucanue

BelmionHensl Bce BUABI y4eOHOM paboOThl, MpPEeTyCMOTPEHHBIE
y4eOHbIM TIaHOM. CTyIEeHT JAEMOHCTPUPYET COOTBETCTBHE
3HAHWI, yMEHUH, HAaBBIKOB MPUBEJECHHBIM B  Ta0IMUIaX
nokasaresiel,  Omepupyer  NPUOOPETEHHbIMU  3HAHUSIMH,
3a4TeHO YMEHMAMU, HaBbIKAMHU, IPUMEHSAET UX B CUTYalUsX [OBBILIEHHON
cJI0XkHOCTH. [Ipr 3TOM MOTYT OBITH AOIYIIEHBl HE3HAYUTEIIbHBIE
OLIMOKH, HETOYHOCTH, 3aTPyJHEHHs] TMpPH  AHAJTUTHUYECKUX
omepanusax, MEpeHoce 3HAaHUM W YMEHMM Ha  HOBBIE,
HECTAHIAPTHBIC CUTYALUH.

He BwimonHen omuH wiu Oonee BUIOB y4eOHON paboTHI,
MPEAYCMOTPEHHBIX y4eOHbIM TUTaHOM. CTyAEHT JEMOHCTPUPYET
HEMOJIHOE COOTBETCTBHUE 3HAHUU, YMEHHH, HABBIKOB
NPUBEJACHHBIM B  TaOnMIaX  IOKa3aTelei, JIOMyCKaroTCs
3HAUUTEIbHBIE OIIMOKW, TIPOSBISIETCS OTCYTCTBUE 3HAHHI,
YMEHUM, HABBIKOB IO PsIy TMOKa3aTeliel, CTYICHT UCIBITHIBACT
3HAUWTEIbHBIC 3aTPYIHEHUS TPU OIEPUPOBAHUHM 3HAHUSIMH H
YMEHUSMH TIPU UX TIEPEHOCE Ha HOBBIC CUTYAIIHH.

He 3auteno

@DoHABI OICHOYHBIX CPEACTB TMPEACTABICHBI B TPUIOKEHHM 2 K padoueit
porpammMme.

7. YueOHO-MeTOANYeCKOe U HH(POpMAITHOHHOE o0ecnieuyeHne JUCHUIJIMHBI.

a) OCHOBHAas JiuTeparypa:

1. Makapos, E. T. ComnpoTuBiieHHE MaTEepUaIoB C HCIOJIb30BaHUEM
BBIUMCIIUTEIBHBIX KOMILUIEKCOB : ydueOHoe mocobue st By3oB / E. I'. MakapoB. — 2-e
u3a., ucnp. u gon. — Mocksa : MznarensctBo FOpaiit, 2020. — 413 ¢. — (Briciiee

obpazoBanue). — ISBN 978-5-534-01761-8.
URL.: https://urait.ru/bcode/453500
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2. Kpusomanko, C. H. CrpoutenbHas MeXaHUKa : Y4eOHUK M TMPAKTUKYM IS
By30B / C. H. KpuBomanko. — 2-e u3z., nepepad. u gon. — Mocksa : U3narenbcTBo
FOpaiit, 2020. — 391 ¢. — (Bricmee oo6pazoBanue). — ISBN 978-5-534-01124-1.

URL: https://urait.ru/bcode/449733

0) J1onoTHUTEIbHAS JTUTEepaTypa:

1. Connatkun, A. B. BBeaeHue B MeTO] KOHEUHBIX JIEMEHTOB : yueOHOe mmocooue /
A. B. Connatkun, E. C. bapanoBa. — Cankrt-IletepOypr : BI'TY "Boenmex" um. J1.®.
VYcrunona, 2020. — 123 ¢. — ISBN 978-5-907324-05-3.

URL: https://e.lanbook.com/book/172238

B) DJIEKTPOHHBIE 00pa3oBaTe/IbHbIE PeCypPChl:
Kypc Haxoautcst B pazpabotke

MaTepl/IaﬂbHO'TeXHH‘leCKOG o0ecrneuyeHue JUCHUIJINHBI.

e AynuTopus ISl JICKIIMOHHBIX M TPAKTUYECKUX 3aHATUNA oO0miero (oHaa: CTOJBI
y4eOHBIE CO CKaMbsIMU, ayJIMTOpHAs JOCKAa, HACTEHHBIN MPOEKIIMOHHBIN 3KpaH. Pabouee
MECTO MPENOAABATENS: CTOJ, CTYI.

e KOMIBIOTEPHBIA KJIACC : CTOJIBI, CTYJbSl, MapKepHas J0CKa, KOMIIBIOTEPHI C
MPUKJIAIHBIM TEMAaTHYECKUM TMPOrpaMMHBIM OOECIEYEHUEM, IOJIBECHOM MPOEKTOp C
MHTEPAaKTUBHOU JTIocKoi. Pabouee MecTo mpernogaBartesisi: CToJ, CTYJ, KOMIBIOTED.

MeToanueckue PEKOMEHIAUNA NI CaAMOCTOSITEJILHOM p360TbI CTYACHTOB

3agayamMu CaMOCTOSITEIbHOM pabOoThl CTYACHTOB SIBJISIFOTCSL:

1. Cucrematuzaiusi ¥ 3aKpeIJICHUE TMOJYYEHHBIX TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX YMEHUMN CTYJICHTOB;

2. YrnyOneHwe u pacUIMpEeHHE TCOPETHUECKON MTOATOTOBKY;

3. ®opmupoBaHWE YMEHUW WCIOJB30BATh HOPMATUBHYIO, IMPABOBYIO, CIPABOYHYIO
JOKYMEHTALIMIO U CIICHIUATIBHYIO JIUTEPATYPY;

4, Pa3BuTHC TO3HABATEIBHBIX CIOCOOHOCTEM M AKTHBHOCTH CTYJEHTOB, TBOPYECKOM
VHUIMATUBBI, CAMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

5. MUcnonwszoBanue matepuana, COOPAaHHOTO U MOJYYEHHOTO B XOJE CaMOCTOSTEIIbHBIX
3aHSATUA HA MPAKTUYECKUX 3aHATHUSX, MPU HANUCAHUU KYpPCOBBIX W BBIITYCKHOM
KBATH(UKAIMOHHON paboT, s 3QPEKTUBHON MOATOTOBKH K UTOTOBBIM 3a4€TaM H
JK3aMEHAaM.

N3ydyeHne MUCIUILIUHBI TOKHO COMPOBOKIAATHCS MHTEHCUBHON CaMOCTOSITEIbHOU
paboToOM  CTYAEHTOB C PEKOMEHJOBAaHHBIMH MPEMOJaBaTeIsIMU  JIMTEPATYPHBIMU
VMCTOYHHKAMU U C MaTepHaiaMU, MOJYYEHHBIMHU HA JICKIIMOHHBIX, TPAKTUYECKUX 3aHATHUSIX
u jabopatopHbix padborax. CTyAeHT MOJDKEH MOMHUTh, YTO HAYMHATHh CaMOCTOSITEIbHBIE
3aHATUSL CJIEAYET C MEPBOTO AHSA W3YUYEHUS AUCHMIUIMHBI M MPOBOJUTH MX PETYJSPHO.
OueHb BaXXHO MPWIOKUTH MAKCUMYM YCHWJIMM, BOJIH, YTOOBI 3aCTaBUTH ce0si pabOTaTh C
IIOJIHOW HAarpy3KOu C TEPBOTrO JHS.
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Kaxxnplii cTyneHT MOMKEeH caM IUIAaHMPOBaTh CBOK CaMOCTOSATENbHYIO padoTy,
MCXOJsl U3 CBOMX BO3MOXKHOCTEH U MPHUOPUTETOB. ITO CTUMYJIUPYET BBIMOIHEHHUE PAOOTHI,
co3maer Oosee CHOKOWHYI0 OOCTaHOBKY, UYTO B UTOTE MOJIOKHTEIBHO CKa3bIBae€TCsS Ha
YCBOCHHUU MaTepuaa.

Ha ocHOBe n3ydeHHs PEKOMEHJIOBAaHHOW JMTEPATyphl LEJIECO0OpPa3HO COCTABHUTH
KOHCIIEKT OCHOBHBIX TEPMUHOB, MOJOXKEHUI U ONPECICHUN, TPEOYIOMNX 3alIOMUHAHUS U
HEOOXOUMBIX JJISl OCBOCHUS Pa3/IejOB TUCIUILINHBI.

JIsist o0TBOPHOU pabOThl HEMAJIOBAXXHOE 3HAUYEHHE MMEET OOCTAaHOBKA, OpraHHU3alus
pabouero mecrta. HyxHO n00UTBCS, 4TOOBI MECTO PAOOTHI MO BO3MOXKHOCTH OBLIO
NOCTOSIHHBIM. PaboTa Ha TMPUBBIYHOM MeECTe JieJlaeT ee Oojee III0JI0TBOPHOM.
[IponykTUBHOCTh paOOTHl 3aBUCUT OT MPABWJIBHOIO YEpPEOBaHUS Tpyla M OTIbIXA.
[TorTOMy Kaxkaple 4ac WM JiBa CleAyeT Aenarh, nepepbiB Ha 10-15 munyT. BhixoaHbie
JTHU JIy4YIlI€ TIOCBIATUTh aKTUBHOMY OTJBIXY, 3aHATHUSAM CIIOPTOM, MPOTYJIKAMU Ha CBEKEM
BO3ayXe M T.I. Jlake mepekitoueHue ¢ OJHOTO BUAA YMCTBEHHON pabOThl Ha Apyrou
MOXKET CITy>KHTh AaKTUBHBIM OTJIBIXOM.

Ocoboe MecTo yniensieTcss KOHCYIbTUPOBAHUIO, KaK OJHON 13 (popM 00ydeHHUsSI U KOHTPOJIS
caMocTosTeIbHOM  paboTel. KoHCynbTHpOBaHME mpesmnonaraeT ocoObiM  00pa3zom
OpraHM30BaHHOE  B3aWMOJICUCTBHME  MEXIy  IPENoJaBaTeieM-KOHCYJIbTaHTOM U
CTYJICHTaMH, HaIlpaBIIEHHOE Ha paspelieHne NpodieM U BHECEHHE TO3UTHUBHBIX
M3MEHEHUH B ICSITEILHOCTD CTYICHTOB.

MeToanuyeckue PEKOMEHIANUNA QA IIPEoaaBaTe/ Il

B3aumopeiicTBue npenojaBatensi co CTYJEHTAMH MOKHO Pa3eIuTh Ha HECKOJIBKO
COCTaBISIFOIIMX — JIGKIIMOHHBIE, MpaKTHUYEeCKHMEe U JabOpaTOpHble 3aHATHS U
KOHCYJbTHpOBaHue. IpenoaaBarens JOMKEH NOCIEI0BATEIbHO BEIUUTATh CTYIEHTaM Psijl
JEKUUH, B XOJ€ KOTOPBIX CIIEAYET COCPEJOTOUYNTh BHHMAHUE Ha KIIOYEBBIX MOMEHTAX
KOHKPETHOTO TEOpPETHYECKOro Marepuajga, a TakkKe OpraHu3oBaTh MPOBEIECHUE
MPAKTUYECKUX 3aHITHA TaKUM 00pa3oM, 4TOObI aKTUBU3HPOBATh MBIIUICHHE CTYACHTOB,
CTUMYJIMPOBATh CaMOCTOSITEIbHOE H3BJICUCHWE HWMH HEoOXoauMmoW uHGOpManuud U3
pPa3IMYHBIX HCTOYHHWKOB, CPABHUTEIBHBIM aHAJINW3 METOJIOB PEIICHMIA, COMOCTaBICHUE
MOJTyYEeHHBIX PE3yNbTAaTOB, (POPMYIUPOBKY M apTyMEHTALUIO COOCTBEHHBIX B3TJISOB Ha
MHOTHE CIIOPHBIE TPOOIIEMBI.

[Tepen HayamoM mpernoiaBaHusl PETOAaBaTEN0 HEOOX0AUMO:

- U3YYHTH pabouyIo MPOrpaMMy, LIeTU U 3a/1a4M TUCIUTUINHBI;

- YETKO IMpEeJCTaBIATh ceOe, Kakue 3HAHMS, YMEHHUS W HaBBIKU JOJDKEH HpUOOpEecTH
CTYJICHT;

- MIO3HAKOMUTCSI C BUJIaMU Y4eOHOM paboThI;

- U3YYHTb COJICPKAHKE PA3eNIOB AUCHUUTUIHHBI.

B Xxone NneKIMOHHOTO 3aHATHS NpEenojaBaTeNb JODKEH Ha3BaTh TeMy, y4deOHbIe
BOTIPOCHI, 03HAKOMUTH CTYJICHTOB C TIEPEUYHEM OCHOBHOM W JOTIOTHUTEIHLHOU JIUTEPATYPHI
10 TeME 3aHSATHSI.
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Bo BCcTynuTenbHON 4acTH JIEKIUMU OOOCHOBaTh MECTO U POJIb U3y4aeMOl TEMbI B
y4eOHOM JUCHUIUIMHE, PACKPBITh €€ MPAKTHYECKOe 3HaueHue. Eciii yuTaercs He nepnas
JEKLHsI, TO HEOOXOIUMO yBS3aTh €€ TEMY C IMPEIbIIYLIEH, HE HApYIIasl JIOTUKU U3JI0KEHHUS
y4ueOHoro marepuana. JISKuuio cieyeT HauMHaTh, TOJBKO YETKO 0003HAUMB €€ XapakTep,
TEMY U KpPYT T€X BOIIPOCOB, KOTOPHIE B €€ X0J€ OYyT paCCMOTPEHBI.

B OCHOBHOI YacTH JIEKIIMH CIIEAYET pPacKpbIBaTh COAEpPKAaHNWE y4EOHBIX BOIPOCOB,
AKLIEHTHPOBAaTh BHUMAHHE CTYJAEHTOB Ha OCHOBHBIX KaTE€TOPUSX, SIBJIECHUSAX M IpoIleccax,
OCOOEHHOCTSIX MX IMpPOTEKaHus. PacKkppiBaTh CYHUIHOCTb U COAEPKAHHUE PA3IMUYHBIX TOUYEK
3pEHUs] M HAYYHBIX IOAXOI0B K OOBSCHEHUIO TEX WIM WHBIX SIBJIEHUM MU IPOLIECCOB.
Cnenyer apryMeHTUpPOBAaHO OOOCHOBATh COOCTBEHHYIO IO3ULHUIO 10 CIOPHBIM
TEOpEeTHYECKUM BomnpocaM. [IpuBoauTe mnpuMepsl. 3agaBaTh MO XOAY W3JIO0KEHUS
JEKIIMOHHOTO MaTepraja pUTOPUYECKHE BOIIPOCHI U CaMOMYy JaBaTh Ha HUX OTBET. OTO
CHOCOOCTBYET aKTUBU3ALMHM MBICIUTEIBLHOW NEATENbHOCTH CTYJIEHTOB, MOBBIIICHUIO HUX
BHUMAaHHUs M MHTEpPEcAa K MaTepualy JEeKIUH, ee colepxkanuio. [IpenonaBarens nomkeH
PYKOBOJHUTH pPabOTONl CTYAEHTOB IO KOHCHEKTUPOBAHUIO JIEKIMOHHOTO Marepuala,
MOJAYEPKUBATh HEOOXOJMMOCTh OTPAKEHHUS B KOHCIEKTaX OCHOBHBIX IOJOKEHUN
M3y4aeMoil TeMbl, 0CO00 BBIJEISAS KATETOPUMHBIN anmnapar.

B 3aki0unTENnbHON YacTH JIEKIUU HEOOXOAMMO C(OPMYIHPOBATH OOIINE BBHIBOJBI
II0 TEME, PACKPBIBAIOIIME COJNEPKAHME BCEX BOIIPOCOB, IIOCTABICHHBIX B JICKLUU.
OOBABUTH MIAaH OYEPEITHOIO CEMUHAPCKOrO WM JaOOPATOPHOTO 3aHATHUS, 1aTh KpaTKue
PEKOMEHIallM MO0 TOJTrOTOBKE CTYJIEHTOB K CEMHUHApy WM J1abopaTopHOM pabore.
Onpenennts MECTO M BpeMsl KOHCYJIbTAllMM CTYJEHTaM, IOKEJIABIIMM BBICTYIUTh Ha
CeMHUHape C JI0KJIaaMu U pedepaTamu 1o akTyaJIbHbIM BOIPOCaM 00CYKIaeMON TEMBI.

[{enb mpakTHUUECKUX W JAOOPATOPHBIX 3aHATUH - 00ECTIEYUTh KOHTPOJIb YCBOEHUS
yueOHOro Marepualia CTy/IeHTaMU, PaCUIMpEeHne U yriyOaeHne 3HaHU M, MOTyYeHHbIX UMU
Ha JIEKIMSX H B XOJE caMocCTosTelnbHOW paboThl. [loBbimenue >dQexTuBHOCTH
MPAKTUYECKUX 3aHATUA JOCTHIaeTCs MOCPEICTBOM CO3JaHUSl TBOPYECKOHM OOCTAaHOBKH,
pacrnoJiararomei CTy/JIeHTOB K BBICKa3bIBAaHWIO COOCTBEHHBIX B3IJISIIOB M CYKACHHUM IO
o0cyX/1aeMbIM BOIIPOCaM, >KEJIAHUIO y CTYJEHTOB MOpabOTaTh y AOCKH IMPU PELIEHUU
3aaad4.

[Tocne kaxa0ro JEKIHUOHHOTO, Ja0OPATOPHOTO M MPAKTUYECKOTO 3aHATHUS CAEeNaTh
COOTBETCTBYIOIIYIO 3alMCh B JKypHajax ydyeTa ITOCEIIaeMOCTH 3aHATHU CTYyJIEHTAMM,
BBISICHUTh y CTapoOCT y4€OHBIX TpYMNI NPUYUHBI OTCYTCTBUS CTYACHTOB Ha 3aHATHSX.
[IpoBOoaNTh TPYNNOBBIE M HHIWBHUAYaJIbHbIE KOHCYJBTALMH CTYIECHTOB IO BOIPOCAM,
BO3HHKAIOIIMM Yy CTYJEHTOB B XOJE€ HX MOJArOTOBKM K TEKYIIEH M MPOMEXYTOUHOU
aTTecTalliy MO Y4YeOHOM NMCUUIUIMHE, PEKOMEHIOBAaTh B TMOMOIIb y4eOHBIE U JIpyTrHe
MaTepHualbl, a TAKXKE CIPaBOYHYIO JIUTEPATYPY.

DK3aMeH WM 3a4eT M0 AUCUUIUIMHE TPOBOAUTCS B (POpME MUCHMEHHOTO 3K3aMEeHa C
nocieAyomel HWHIUBUAYalbHOW Oeceol CO CTYIAEHTOM Ha OCHOBE BOIIPOCOB,
c(hOpMyJTUPOBAHHBIX B 3aUETHBIX WJIHM dK3aMEHAIIMOHHBIX Ouiietax. B Ouier BHOcUTCS ABa
TEOPETUYECKUX U OJWH NPAKTUYECKUN BONPOC U3 PA3JIMYHBIX PA3/I€IOB AUCUUILIMHBI IS
0oJiee TOTHOM MPOBEPKH 3HAHUM CTYAeHTOB. OIleHKA BBICTABIISCTCS MPENOJiaBaTesieM U
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0OBABIAECTCS TOCJE OTBETA. HpCHOI[aBaTeJIB HpI/IHI/IMaIOH_II/Iﬁ 3a4€T MM 3K3aMCH JIHMYHO
HCECCT OTBCTCTBCHHOCTD 3a ITPABUJIBHOCTDL BBICTABJICHUA OLICHKU.
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CTpykTypa u conep:xanue 1ucuuIuIinHbl «[IporpaMMHbIe KOMILIEKCHI HHKEHEPHOT0 AHAJIN3a B MEeXaHUKe)

o crneamaJjdbHOCTH

23.05.01 «<Ha3emHble TPAHCHIOPTHO-TEXHOJIOTHYECKHE CPEICTBAM)

(cmenuaamncT)
< Buabl yueOHo# padoThl, Dop-
? E 2| BKIOYAS CAMOCTOATEILHYIO Buabl camocTosiTeIbHOH padoThl MBI
Paznen s % § padoTy CTyEeHTOB, CTY/IEeHTOB arrec-
N S T 3 U TPY/10€MKOCThb B Yacax Tauu
J | 1/C | a6 | CPC | KCP | K.P. | K.IL | PTP | Pegepar | K/p | D | 3
CenbMmoii cemecTp
Tema 1. BBenenne JlaGopaTopHbie
padoTbl «3HAKOMCTBO C
1 | yHuBepcaJabHBIM MPOTrPAMMHBIM 9 1-2 4 4
o0ecrnieyeHueM JUIst
AUHAMHYECKOI0 aHAJIN32
Tema 2. MeTo KOHEYHBIX
3J1eMEHTOB KaK OCHOBA /ISl
2 (popmympoBku 9 3-4 8 5
BbIYUCJIUTEIBHBIX MPOLEAYP
AMHAMHYECKOT0 aHAJIN3a
KOHCTPYKIHM.
Tema 3. OnpenesieHue 4acToT U
3 | popm coOCTBEHHBIX KOJIeOaAHMIA. 9 5-8 8 12
Ba3oBble uncieHHbIE METOIbI.
Tema 4. MeToabl pemieHust
4 | 3ama4m HA cOOCTBEHHbIE 3HAYEHUS 9 9-12 8 12
00JIbLIO Pa3MEPHOCTH
Tema 5. UccaenoBanue
5 | HeyCTAHOBHBIIMXCS 9 13-14 10 12
AUHAMMYECKHUX MPOLECCOB.
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Tema 6. Pacuer ycTaHOBHBIINXCS
BbIHYK/I€HHbIX Kosie0anuid. [lyru

MOBBILICHUA TOYHOCTH 15-16 10 12
PACYETHOI0 THHAMHYECKOT0
aHaAJIM3a
dopMma aTTecTanumn
Bcero gacoB 1o jucuInuiiie B
et 48 | 60

ACBATOM CEMECTPE
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Ipunooicenue 2 k
5 5 pabouetl npozpamme
MUHUCTEPCTBO HAYKU U BBICILHEI'O OBPA30OBAHU S POCCUMCKOU ®ENEPALINN

®EJIEPAJILHOE TOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBICIIETO OBPA3OBAHHSI
«MOCKOBCKHH NOJIMTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)

Kadenpa: IlunaMmuka, NpOYHOCTH MAIIIUH ¥ CONPOTHUBJIEHHE MATEPUAJIOB

®OH/J ONEHOYHbLIX CPEACTB

O ANCIUITJIMHE

««HpOFpaMMHbIe KOMILJICKCbI HHKCHCPHOI'O aHAaJ/In3a B MEXaHUKE»

CnenuanbHOCTh
23.05.01 HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

npoduiib
«KoMnbloTepHbIii HHAKUHUPUHT B aBTOMOOMJIECTPOECHUID)

KBanudukanus (cTeneHp) BbITYCKHUKA
Nuxenep

®opma 00yueHus
Ounasn

Cocras: 1. ITacniopT ¢oHIa O1LIEHOUYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPeICTB:

Mockea, 2022200
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MTOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTU KOMITETEHI[UH

Taobnuma 1

HpOI‘paMMHBIe KOMIUVICKCBHI HHKCHEPHOI'0 aHAJ/IN3a B MEXaHUKE

dI'OC BO

B npoiiecce ocBOeHUS TaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIICAYIONINE
o0menpogeccuoHaJIbHbIE U PO(ecCHOHAIbHbIE KOMITETEHIMHU:

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB Texnosoruss  |(@opma CTteneHu ypoBHeil 0CBOEHHUS
NH- D®OPMYJIINPOB- (opMuUpOBaH (OLEHOYHO |KOMIIETEHLUI
JIEKC KA s ro

KOMIIETEHIIMH |CpeaCcTBa
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IIK-1

Criocoben
OpraHU30BBIBATH
pa3paboTKy
kKoHCTpykuuid ATC u
X KOMIIOHCHTOB

BHATD:
® BO3MOXXHOCTHU COBPEMEHHOTO
MIPOTPAMMHOTO 00ECTICUCHHUSI 1
BBICOKOITPOU3BOAUTEIIBHBIX
BBIYMCIUTENBHBIX CUCTEM IS
BBINOJIHCHUS TMHAMMYCCKOTO aHajIu3a
CJIO)KHBIX KOHCTPYKIIMHA MaIlTuH
® TEOPETHYECKUE OCHOBBI
BBICOKOITPOU3BOAUTEIILHBIX YACIEHHBIX
ITOPUTMOB TMHAMHYECKOTO aHalln3a
KOHCTPYKUHH MAIlUH.
YMeThb:
® IPEJICTaBIIATH OT/EJIbHEIE]
KOHCTPYKTHBHBIEC 3JIEMEHTHI MaIluH (B
YaCTHOCTH - paM, Ky30BOB, JeTajeil
NBUTATENEC) B  BUIAE  PACUYETHBIX
IAHAMHYECKUX MOJIEIIEH;
®  JCIOJIb30BaTh COBPEMEHHOE
MporpaMMHOE 00ecIieueHUe JIst
oTpeeNeHus 4acToT U hopM
COOCTBEHHBIX KOJICOaHUN CIIOKHBIX
KOHCTPYKLHWA, MOAECIUPOBAHUS
YIapHBIX TPOIECCOB, UCCIICTOBAHMS
YCTaHOBUBILIUXCS BBIHYKIEHHBIX
KOJIcOaHMIA.
BJIA/IETh:
® HaBBIKAMH MCIIOJIb30BaHUS OJHOMN 13
COBPEMEHHBIX BBIYMCIIUTEIBHBIX
MporpamMmM, pean3yromie MeTo
KOHEUHBIX DJIEMEHTOB IS
JUHAMHAYECKOT0 aHajn3a KOHCTPYKLUM
MaIIyH.

Camocros-
TeJIbHAS
pabora,
TCKITHH,
paKTU4eC-
KHE 3aHATHS,
mabopaTOpHbI
e paboThI

YO

ba30Bblil ypoBeHb:

- CIOCOOEH MCTOJIB30BaTh COBPEMEHHOE
MporpaMMHOe oOecTieueHHe sl pacyeTa
KOHCTPYKITUI MaIlliH B [EJIOM U
OTAEIBbHBIX KOHCTPYKTHBHBIX JIEMEHTOB
MarvH (paM, Ky30BOB, JeTalei
ITBUTATEIICH ).

Bocnpon3BoACTBO MOJIy4YEHHBIX

3HAHUH B XOJI€ TEKYIIETO KOHTPOJIA.
IloBbIlICHHBIN YPOBEHD:

- CIOCOOCH CaMOCTOSITEIBHO

MCII0JIb30BaTh COBPEMEHHOE IPOrpaMMHOE
obecreueHne At pacyeTa KOHCTPYKITHI
MaIIMH B LEJIOM U OTACIBHBIX
KOHCTPYKTHBHBIX 3JICMCHTOB MalllMH (paM,
KY30BOB, JICTaJICH JBUTATEIICH);

- CIIOCOOEH CaMOCTOSTEIBHO BBINOTHATD
AQHAJIN3 HANPSHKEHHO 1e(OPMUPOBAHHOTO
COCTOSIHMS U IIPOYHOCTH JICTANICH H Y3JI0B
MallyH.

[IPAKTUYECKOE IPUMEHEHHUE MTOTYYEHHBIX
3HAHUH B IIPOLIECCE MTOATOTOBKH K
CEMUHapaM, K BBICTYIUICHUIO C JOKJIAJI0M
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Ipunoscenue 3
K paboueii npoepamme

Ilepeuensv oyenounvlx cpeocme no OucyunIuHne
«HpOZpaMMHble KOMRNJ1EKCbl UHIHCEHEPHOZ20 AHAIU3A 6 MEXAHUKE)

HanmenoBanue [IpeacraBnenue

No OICHOYHOTO KpaTkas xapakrepucTuka OleHOYHOTO OLIEHOYHOTO CPECTBA B

0C cpelcTBa CpeacTea ®OC
CpelcTBO KOHTPOJISI, OPraHW30BaHHOE Kak
crenuanbHas ~ Oecelna  MEAaroruyeckoro

YCTHBIN onpoc  [pabOTHHKA C  OOy4aromMMCS Ha  TEMBI, Bomnpocsl o
1 cobecelOBaHUE, [CBA3AHHBIC C HW3y4aeMOW AMCHUILIMHOW, H TemMam/paszzenam
(YO) [PACCYNTAHHOE Ha BBIACHEHHME 00bEMA 3HAHMI JIMCLUILIAHBI

00y4aromerocst o ONPEeICHHOMY pa3Jeny,
Teme, npobiaeMe U T.11.
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®akynsrer TPAHCITIOPTHBIN
Kadenpa «/lunamuka, pOYHOCTh MAIIMH U CONMPOTUBJICHUE MATEPUATIOB
JucuuruinHa - TiporpaMMHbie KOMILIEKChI HHKEHEPHOT0 aHAJIN3a B MEXaHUKe

el AN S

o

B©Ooo~NO®

11.
12.
13.
14.
15.
16.
17.
18.
19.

0.

CnenunaabHocTthb 23.05.01
Ha3zemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

BOHpOCLI JJIH KOHTPOJIsA 3HAHMII 110 ANCIHUIIJINHE
((HpOFpaMMHLIe KOMIUVICKCHI HHKCHEPHOI'0 aHA/IN3a B MEXAHUKE)

YpaBHEHUE TUHAMUYECKOTO PAaBHOBECHUS CHCTEMBI C OJIHOM CTENEHbI0 CBOOOIBI O€3 3aTyXaHus U P HAIWNYHU BA3KOTO IeMI(UPOBAHHUS.

CoOcTBeHHbIE KOJe0aHMsI CUCTEMBI ¢ OJJTHON CTENEHbI0 CBOOObI 0€3 3aTyXaHMUsl.

CoOcTBeHHBIE KOJIeOaHHsI CUCTEMBI C OJTHOM CTENEHBIO CBOOOIBI MPH HATMYMH BSI3KOTO JeMIT(pUpOBaHMUSL.

BoiHyx1eHHbIE KOJIEOaHUS CUCTEMBI C OJTHON CTETIEHbI0 CBOOO/IbI 0€3 3aTyXaHHs U IIPU HAJIMYUU BS3KOTO JleMi(upoBaHus. YacToTHbIe
XapaKTEPUCTUKU CHUCTEMBI.

MarpuuHoe ypaBHEHHE AMHAMUYECKOr0 paBHOBECHUS] KOHEYHO-3JIeMEHTHOM cuctembl. OcHOBHbIE MaTpullsl. ( Ha mpumepe crepxHeBoro
HJIEMEHTA)

Jlorapudmuueckuil 1ekpeMeHT KonebaHuid. JJoOpOTHOCTh CUCTEMBI.

VYpaBHeHHEe TUHAMUYECKOTr0 paBHOBecHs uid Moenu MKD Ha ocHOBE TpeyroyIbHbIX AJIEMEHTOB IJIOCKOTO HAMPSKEHHOT'O COCTOSIHUS
Matpuna macc cucreMbl MK3. CornacoBanHas u HecorylacoBaHHasi Matpulel Macc B MKO.

[IpubnusurenbHbIN yueT 3aTyxanus B cucreMe MKD MeTo10M ponopuuoHanbHOTro AeMIIPUPOBAHUS.

[Tpstmble METOBI MHTETPUPOBAHUS IO BPEMEHH YpaBHEHMM TuHamudeckoro pasHosecuss MKO. Merton nenTpanbHbIx pazHocTel. Ero
IPEUMYIIECTBA U HETOCTATKH.

Merox Heromapka (Newmark) — mpsiMmoit MeTo1 HHTErpHPOBaHUSI IO BPEMEHH YPaBHEHHIA TUHAMUKH.

MeTton Xoy6oara (Houbolt) — mpsiMoii MeTO1 HHTErPpUPOBAHUS IO BPEMEHHU YPABHEHUM TUHAMUKHY.

Pacuer ycTaHOBUBIIMXCS BBIHYX/I€HHBIX KosieOaHuii B MKD npsiMbiM MeTo10M

dopMyIupOBKa 3a/1a4M ONPeEIeHHS YaCTOT U (OPM COOCTBEHHBIX KOJIEOaHUI KOHCTPYKLKHU ¢ moMomipio MKO

[Ipobnema Ha coOCTBEHHBIE 3HAUEHHS B CTAHIapTHOM U 00001eHHO# Gopme B 3a1agax MKD.

[IpuBenenue 06001IEHHOM MPOOJIEMBI HA COOCTBEHHBIC 3HAUCHHSI K CTAaHJAApTHOU (hopme

CBOICTBO OPTOTOHAJILHOCTH COOCTBEHHBIX (POPM KOJIEOaHHH.

OtHowenue Penes. CBoiicTBa oTHOIEeHUs Penes

Hcnonp3oBaHue cIBUTOB /ISl ONPEETICHHS YaCTOT COOCTBEHHBIX KOJIeOaHUil B 3aJaHHOM JlMana3oHe
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20

21.

22.
23.
24.
25.
26.
217.
28.
29.

30

Merton BpateHuit SIkoou 1t perieHus CTaHAapTHOM MpoOsieMbl Ha COOCTBEHHbIE 3HAUEHUS

Metoxa 0OpaTHBIX UTEepalUii 7Sl ONpeAeTICHUS YacTOT U GOpM COOCTBEHHBIX KoJieOaHuil KOHCTpYKIHH ¢ momonibio MKD. [Ipenmymiectsa u
HEJOCTATKHU.

MeTtoa 01HOBPEMEHHBIX UTEpALMid ISl ONpeesICHHs YacTOT U (opM COOCTBEHHBIX KOJIEOAHUN KOHCTPYKIMH ¢ TToMonsio MKD.
Pemnrenye cucTeM JTHHEHHBIX anreGpanyeckux ypasHeHni B MKD ¢ momomsio Merona LDLT pasnoxenns.

Auanus pacpe/enenus cCOOCTBEHHBIX YaCTOT KojleOaHuii ¢ MOMOIIBI0 METO/IA JeNIeHHs CIIeKTpa, ocHoBaHHOro Ha LDLT pasnoxenun.
Pemenue cucreM nuHENHHBIX anredOpandeckux ypaBHeHH B MKD ¢ moMOIIbI0 MeToAa CONPSIKEHHBIX TP IUCHTOB.

OcHoBHBIE TIOHATHUSA O cTIeKTpe yaapa. O0macTs mpuMeHeHus. MeToIbl pacdyera CIieKTpa yaapa.

Hynesble ToHa konebanuii. @uzndeckuii cMmpici. Micnonp30Banue Npy pelieHUH KBa3UCTaTUYECKON 3a/1auH.

[TorpenrHocTH METOZ0B AMHAMUYECKOTO pacyeTa, OCHOBAHHBIX HA PA3JI0KEHUH MO TOHAM COOCTBEHHBIX KOJIEOaHHIA.

Martpuibl )k€CTKOCTH U MacC CTEP>KHEBOTO KOHEYHOT'O 3JIEMEHTA

Oco0eHHOCTH pelleHus] KBa3UCTaTUYECKON 3a/1auk. Y YeT HHEPLIMOHHBIX CHIL.

31.0CO6CHHOCTI/I JAUHAMHWYCCKOI'0O pacycTa KOHCTp}IKHI/Iﬁ IIpU KUHEMATH4YCCKOM BO36y)K,I[€HI/II/I.

32.
33.

34.
35.

36.
37.
38.
39.

40.
41.
42.
43.
44,

45.

Hcnonb3oBanue pas3noxkeHUs 10 TOHAM COOCTBEHHBIX KOJI€OaHUN IPU pacueTe YCTaHOBUBIIMXCS BBIHYXIEHHBIX KoneOaHuii cucreM MKD.
BoiHyx/1eHHBIE KOJIEOaHUs CUCTEMBI C OJTHOW CTENEHbI0 CBOOOIbI IIPH HAJTMYUH BSI3KOT0 JeMI(pUpOBaHUSA. AMIUIUTYTHO-4acTOTHas U (a30Bo-
YaCcTOTHAs XapaKTEPUCTUKU CHCTEMBI. JJOOPOTHOCTH CHCTEMBI.

Mcnonb30BaHue pa3inoKeHus Mo TOHaM COOCTBEHHBIX KOJIeOaHUH MpH HHTErPUPOBAHUM 110 BpEMEHHU AMHAMUYECKuX ypaBHeHuH MKD.
OmnpeneneHue peakuy CUCTEMBI C OJTHOM CTENEHbI0 CBOOO b HA POM3BOJILHOE BHEIIHEE BO3EHCTBHE ¢ TOMOIIbIO HHTErpana Jroamens (Ha
prUMepe AUHAMUYECKOH CUCTEMBI C OHOM CTENEeHbIO CBOOOIbI).

Peakuust nuHaMu4ecKkol CUCTEMbI Ha €JUHUYHBIN UMITYJIbC (Ha IPUMEPE CUCTEMBI C OJJTHOM CTENEHBIO CBOOO/bI).

Peakuust nuHamMuuecKoi cCTEMBbl Ha BHE3AITHYIO HAarpy3Ky (Ha MpuMepe CUCTEMBI C OJJHOM CTENEHbIO CBOOOIbI).

Peakuus nuHamMudeckol CUCTEMbI Ha IMHEITHO BO3pacTalOILyI0 HAarpy3Ky (Ha IpUMepe CUCTEMBI C OJIHOM CTENEHbI0 CBOOO/IbI).

[ToBbImIeHNE CXOAUMOCTH PA3JI0KEHHSI [0 TOHAM COOCTBEHHBIX KOJIe0aHUH PU UHTETPUPOBAHUM IO BPEMEHH TMHAMUYEeCKHX ypaBHeHu MKD
3a CYeT BbIAENICHUS KBa3UCTATUKH.

[ToBblIIeHNE CXOAMMOCTH PA3JI0KEHH [0 TOHAM COOCTBEHHBIX KOJeOaHU MPU pacyeTe YCTAHOBUBIIMXCS BHIHYK/IEHHBIX KOJI€OaHUN CHCTEMBI
MKD 3a cuer BblJIeNIEeHUs KBa3UCTAaTHKU.

AJ'Il"OpI/ITM HaHuoma AJIg pacyeTa 4acToT U (I)OpM COOCTBEHHBIX KOJIEOAHHH CUCTEMBI ¢ KOHEYHBIM YHCIIOM CTEIEHEH CBOGO,Z[I)I.

Hcnonp30BaHne AMHAMUYECKOW KOHJEHCAIIMH [Tl TOHM)KEHUS MTOPAIKa JMHAMUYECKON CUCTEMBI.

[Tpumenenne metoaa cuHTE3a (OPM B 3a/1a4ax OMpPEAeNCHHs YacTOT U GOpM COOCTBEHHBIX KOJIEOaHUH.

CobcTBeHHBIE MTPOI0JIbHBIE KOJIEOAHUSI CTEPKHS MOCTOSHHOTO 110 JJIMHE MMONEPEYHOro cedeHusl (KaK CUCTEMBI C paclpeaeIeHHbIMU
napameTrpamu). Y paBHEHHE COOCTBEHHBIX MTPOJOIbHBIX KOJIEOaHUH CTEPIKHS.

CobcTBeHHbIE KPYTUIIbHBIE KOJIeOaHHs Opyca KPYIJIOro MOMEPEeYHOro CeUeHusl, MOCTOSIHHOTO 1O JUIMHE (KaK CUCTEMBI C pacipe1eIeHHBIMU
napameTrpamu). Y paBHEHHE COOCTBEHHBIX KPYTHUIIBHBIX KOJIeOaHuil Opyca Kpyriioro monepeyHoro ce4eHusl.
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46.

47.

48.
49.
50.
5l.
52.
53.
54.
55.

CobctBenHble H3ruOHbIe KojeOaHus OallKi MOCTOSHHOTO 10 JJIMHE MOMEPEYHOro ceYeHusl (KaKk CHCTEMBI ¢ paclpeielIeHHbIMU ITapaMeTpaMu).
YpaBHeHHE COOCTBEHHBIX U3THOHBIX KOJICOAHU OATKH.

CoOcTBeHHBIE MTOTIEpeYHbIe KOIeOaH sl HATSHYTOM CTPYHBI (KaK CUCTEMBI C pacipe/Ie]ICHHBIME ITapaMeTpaMu). Y paBHEHHE COOCTBEHHBIX MOTIEPETHBIX
KoJIe0aHMI HATSHYTOW CTPYHBI.

OcobenHoctr MoJienupoBanus ¢ momoisio MKD konebanmii Bpamarommxcs BajioB.

Pacuet ¢ momomnisto MKD kputHUeckux 000pOTOB BpaIIalOIIEerocs Baja.

Pacuer ¢ momompto MKD konebanuii B TpaHCMUCCHSIX.

[Tpumenenne MKD B 3amauax pacuera BUOPOU3OIISAIIUA KOHCTPYKIIAH.

[Mpumenenne MKD B 3agayax pacdera IMHAMHYECKOTO TallIeHUs KOJICOaHUH.

[IpoYHOCTh KOHCTPYKIMHU Ky30Ba IIPU yAAPHOM HArpy>KeHHUHU.

[TocranoBka 3anaun mogenupoanust MKDO aBapuiiHOTO CTOIKHOBEHMS TPAHCIIOPTHBIX CPEJICTB.

Pacuetnas onenka MKD cBOICTB maccuBHON 0€30MaCHOCTH KOHCTPYKIIMH Ky30Ba.

24



25



MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICILIET'O OBPA30BAHMUS

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{unamMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE

MaTepuaIoBy»

JucuunnuHa - [IporpaMMHbIE KOMITJIEKCHI HHKEHEPHOTO aHAJIM3a B MEXAHUKE

CnenuanbHocts 23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJOTHUYECKUE CPE/ICTBA
3AYETHBIA BUJIET Ne 1

1. MaTtpuyHOe ypaBHEHUE TUHAMUYECKOTO PAaBHOBECHS KOHEYHO-3JIEMEHTHOI CHCTEMBI.

OcHoBzble MaTpulpl. (Ha npumepe cTepKHEBOro 371eMeHTa)

2. [Tpubnu3uTenbHbIi y4erT 3aryxanus B cucteme MKD mMeTo0M mponopiroHaibHOTO

neMiipupoBaHusl.

3. 3amaua.

YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIporokon Ne
3aB. kadeapoii /A.A. CkBop1ioB/

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHU S
POCCUICKOU ®EJEPAIIUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YYPEX/IEHUE BBICIIET'O OFPA3OBAHU S

«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH NMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOUHOCTS MAIINH M COIPOTUBIICHHE
MaTEpUaIOB»

JucuunnuHa - [IporpaMMHbIe KOMITJIEKCHI MHKEHEPHOTO aHAIM3a B MEXaHHUKE
Crnennansaocts 23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPENCTBA

3AUETHBINA BUIET Ne 2
1. YpaBHEeHHE TMHAMHYECKOTO PAaBHOBECHS CUCTEMBI C OJHOM CTETIEHBIO CBOOOIBI MPU HATUIHH
Bs3KOTO AemiipupoBanus. COOCTBEHHBIE KOJIEOAHUS CHCTEMBI.
2. Ananm3 pacrnpe/ielieHuss COOCTBEHHBIX YaCcTOT KOJICOAHUI C TIOMOIIBIO METO/1a JCIICHUS
CIIEKTPA, OCHOBAHHOI'O Ha LDLT pa3I0XKEHUU

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2019 r., [Tpotokom Ne
3aB. xadenpoit /A.A. CxBOpI10B/
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MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICILIET'O OBPA30BAHMUS

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MALINH H COMPOTHBICHHE
MaTepuaIoBy
Jucuunnuna - [IporpaMMHbIe KOMITJIEKCHI MHKEHEPHOTO aHAlIM3a B MEXaHUKE
Crneunanbaocts 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEICTBA
3AUETHBINA BUIET Ne 3
1. CobcTBeHHBIE KOJIEOaHHSI CHCTEMBI C OJTHOM CTENEHBI0 CBOOOIBI O€3 3aTyXaHUs.
2. Marpuua macc cuctembl MKD, cBolicTBa MaTpulibl Macc (Ha MPUMEPE CUCTEMBI U3 MIPYKUH U
COCPEOTOYSHHBIX MacC WM Ha MMPUMEPE CTEPKHEBOTO KOHEYHOTO 3JIEMEHTA).

3. 3agauya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIporokon Ne
3aB. xadenpoii /A.A. CxBop110B/

MHHHCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHIS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHWE BbICILIEI'O OBPABOBAHUS

«MOCKOBCKHU HOJII/ITEXHI‘/‘I‘IECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOUHOCTS MAIINH M COIPOTUBIICHHE

MaTepHaIoB»

JucuunnuHa - [IporpaMMHbIe KOMITJIEKCHI MHKEHEPHOTO aHAIM3a B MEXaHHUKE

Crnennansaocts 23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPENCTBA
3AUYETHBIA BIIET Ne 4

1. MaTpu1ibl )K€CTKOCTH U MacC CTEP>KHEBOI'O KOHEYHOT'O DJIEMEHTA

2. Meton Xoy6onra (Houbolt)— mpsmoit MeToa HHTErprupoBaHus 10 BpEMEHH YpaBHEHU I

JUHAMHYECKOI0 pPaBHOBeCHUs (Ha MpUMEPE JTUHAMHYECKON CUCTEMBI C OTHOM CTENIEHBIO

cBo0obI). [Ipenmy1iecTBa u HeOCTaTKU METOIA.

3. 3ajgaua.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl «_ » 2019 r., IIporokosn Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALIUN
®EJEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXJEHWE BbICILIEI'O OBPASOBAHUS

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{unaMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE

MaTepuaIoBy»
Jucuumnnuna - [IporpaMMHbIe KOMILIEKCHI MHKEHEPHOTO aHAJIN3a B MEXaHUKE
CnenuanbHocts 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJIOTHUYECKUE CPENICTBA

3AYETHBIA BUJIET Ne 5
1. YpaBHCHHE TUHAMHYECKOTO PABHOBECHSI CUCTEMBI C OJTHOM CTENICHBIO CBOOOIBI O3
3aTyXaHUs U IPU HATMYUU BSA3KOTO JeMI(UPOBaHUS.
2. [TpoGyiemMa Ha COOCTBEHHBIC 3HAYCHHMSI B CTAHIAPTHOM U 0000meHHON (hopMme B 3amadax MKD.
3. 3agauya.

YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIporokon Ne

3aB. xadenpoii /A.A. CxBop110B/

MHHHCTEPCTBO HAVKU U BBICILIIET'O OBPA3OBAHUS
POCCHUIMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHWE BbICIIEI'O OBPASOBAHU S

«MOCKOBCKHU HOJII/ITEXHI‘/‘I‘IECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MOJIUTEX)

®akynster TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOUHOCTS MAIINH M CONIPOTUBIICHHE
MaTEpUaIOB»

JucuunnuHa - [IporpaMMHbIe KOMITJIEKCHI HHKEHEPHOTO aHAIM3a B MEXaHUKE
Crnennansaocts 23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPENCTBA

3AYETHBIN BUJIET Ne 6
1. YacTtoTa cOOCTBEHHBIX KOJICOAHUI CUCTEMBI C OJHOM CTETIEHBbIO CBOOO/IBI (€3
nemmndupoBanus). [lepuoa xonedanuii. AMIUIHTYAA KOoJIeOaHUH.
2. CBOWCTBO OPTOTOHATBHOCTH COOCTBEHHBIX ()OPM KOJICOAHHIA.

3. 3ajgaua.
VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2019 r., IIporokosn Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXJEHWE BbICILIEI'O OBPASOBAHUS

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{unaMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE
MaTepuaIoBy»

Jucuumnuna - [IporpaMMHbIE KOMITJIEKCHI MHKEHEPHOTO aHAJIM3a B MEXAHUKE
CnenuanbHocts 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJIOTHUYECKUE CPENICTBA

3AYETHBIN BUJIET Ne 7
1. CobcTBeHHbIE KOJIEOaHHsI CUCTEMBI C OJIHOM CTENEHBIO0 CBOOObI IPU HATMUUU BS3KOTO

neMiUpoOBaHUS.

Pemenue cucteM ypaBHeHui ¢ momonisio metoga LDLT pasnosxenus.

3. 3agauya.

YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIporokon Ne
3aB. kadeapoii /A.A. CkBop1ioB/

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHU S
POCCUICKOU ®EJEPAIIUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YYPEX/IEHUE BBICILIET'O OFPA3OBAHUS

«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «JunaMuka, IPOYHOCTH MAIIHH M COIPOTUBIECHHE
MaTepuagoBy

JucuummHa - [IporpaMMHBIE KOMITJIEKCHI HHKEHEPHOTO aHAJIN3a B MEXAHUKE
Crnenunanbaocts 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

3AUETHBIN BUJIET Ne 8
1. ®opmynupoBKa 3aa4uu ONpeAeTIeHHUs 4acTOT U (OpM COOCTBEHHBIX KOJICOAHHI KOHCTPYKIIMH
¢ nmomompso MK?D
2. MeToq IeHTpabHBIX Pa3HOCTEH — MPSMOM METOJT MHTETPUPOBAHUS 110 BPEMEHU ypaBHEHUN
JMHAMHYECKOI0 paBHOBeCHUs (Ha MpUMepe AMHAMUYECKON CHCTEMBI C OJJHOU CTENEHBIO
cBoOobI). [IpenmytiiecTBa U HEAOCTATKUA METOIA.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2019 r., [Tpotokon Ne
3aB. kadenpoit /A.A. CxBopI10oB/
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MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXJEHWE BbICILIEI'O OBPASOBAHUS

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{unaMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE
MaTepuaIoBy»

Jucuumnuna - [IporpaMMHbIE KOMITJIEKCHI MHKEHEPHOTO aHAJIM3a B MEXAHUKE
CnenuanbHocts 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJIOTHUYECKUE CPENICTBA

3AYETHBIA BUIET Ne 9
1. JlorapupmMudeckuii TeKpeMeHT KOJICOAHHIA. .
2. ®opMupoBaHue T100aIbHON MAaTPHUILIBI )KECTKOCTH KOHCTPYKIIMH U3 MaTPHIL dKECTKOCTU
OTJIENIbHBIX JIEMEHTOB (Ha IPUMEpE CTEPKHEBOU 3a1auH).

3. 3agauya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIporokon Ne
3aB. xadenpoii /A.A. CxBop110B/

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHU S
POCCUICKOU ®EJEPAIIUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YYPEX/IEHUE BBICILIET'O OFPA3OBAHUS

«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «JunaMuka, IPOYHOCTH MAIIHH M COIPOTUBIECHHE
MaTepuagoBy

JucuummHa - [IporpaMMHBIE KOMITJIEKCHI HHKEHEPHOTO aHAJIN3a B MEXAHUKE
Crnenunanbaocts 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

3AYETHBIN BUJIET Ne 10
1. 3amaga onpeneneHus 4acToT U PopM COOCTBEHHBIX KOJEOAHUMN /IS CUCTEMBI C KOHEUHBIM
YHCJIOM CTEIEeHEN cBOOOIBI KaK 0000IeHHas 3a/1a4a Ha COOCTBEHHBIE 3HAYEHUS.
2. OtHomenune Peines. CBolicTBa oTHOIIEHNS Penest

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2019 r., [Tpotokom Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICILIET'O OBPA30BAHMUS

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MALINH H COMPOTHBICHHE

MaTepuaIoBy

Jucuunnuna - [IporpaMMHbIe KOMITJIEKCHI MHKEHEPHOTO aHAlIM3a B MEXaHUKE

Crneunanbaocts 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEICTBA
3AYETHBIA BWIET Ne 11

1. Mcrionb30BaHue pa3iokeHus 0 TOHAM COOCTBEHHBIX KOJICOAHUH MPH peICHHH ypaBHEHUN

JUHAMHYECKOTO PABHOBECHS CUCTEMbI C KOHEUHBIM YUCIIOM CTeTeHel CBOOOIbI.

2. IlorpemHocTy METOI0B TMHAMHYECKOTO PaciyeTa, OCHOBAHHBIX HA Pa3JI0KEHUU 110 TOHAM

COOCTBEHHBIX KOJICOaHMIA.

3. 3agaua.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2019 r., [Iporokon Ne
3aB. kadeapoi /A.A. CkBopI10B/

MHHHCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHIS
POCCHUIMCKOU ®EJIEPALIUN
®EIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHWE BbICILIEI'O OBPABOBAHUS

«MOCKOBCKHU HOJII/ITEXHI‘/‘I‘IECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «JunaMuka, IPOYHOCTH MAIIHH M COIPOTUBIECHHE
MaTepuagoBy

JucuummHa - [IporpaMMHBIE KOMITJIEKCHI HHKEHEPHOTO aHAJIN3a B MEXAHUKE
Crnenunanbaocts 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

3AYETHBIA BIIET Ne 12
1. Mcnionb30BaHue CABUTOB JUIS ONPEIEICHUS YaCTOT COOCTBEHHBIX KOJIeOaHH CUCTEMBI C
KOHEUYHBIM YHCIJIOM CTEeTIEHEH CBOOOIHI (B 3aJaHHOM JIUAITa30HE).
2. Merton 0OpaTHBIX UTEPALU I OTIpe/IeIeHUs 4acTOT U (hOpM COOCTBEHHBIX KOJeOaHHH
CHCTEMBI C KOHEYHBIM YHCIIOM CTETIEHEH CBOOOIBI.

3. 3ajgaua.
VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2019 r., IIporokosn Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICILIET'O OBPA30BAHMUS

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{unamMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE

MarepuagoBy

Juctunnuna - [IporpaMMHbIe KOMILIEKCHl MHKEHEPHOTO aHAJIN3a B MEXaHUKE

CnenuanbHocts 23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJOTHUYECKUE CPE/ICTBA
SAYETHBIN BUIET Ne 13

1. Ncnonb30BaHue pas3iokeHUs [0 TOHAM COOCTBEHHBIX KOJICOaHUN MTPpU pacueTe

YCTaHOBHBILUXCS BBIHYKJCHHBIX Kosiebanuii cuctem MKD.

2. OcobGeHHOCTH MoIeTupoBaHus ¢ ToMoiblo MKD konebannii Bpaaronumxcsi BajioB.

3. 3apaua.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2019 r., [Iporokon Ne

3aB. kadeapoii /A.A. CkBopI10B/

MHHHCTEPCTBO HAVKU U BBICILIIET'O OBPA3OBAHIS
POCCHUIMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BbICIIEI'O OBPABOBAHUS

«MOCKOBCKHU HOJII/ITEXHI‘/‘I‘IECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «JunaMuka, IPOYHOCTH MAIINH M COIPOTUBICHHE
MaTepuagoBy

JucuummHa - [IporpaMMHBIE KOMITJIEKCHI HHKEHEPHOTO aHAJIN3a B MEXAHUKE
Crnenunanbaocts 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

3AYETHBIU BUIET Ne 14
1. BoinyxeHHbIE KOJIe0aHHs CUCTEMBI C OJTHOM CTEMEHBI0 CBOOOIbI TP HATTMYUH BA3KOTO
HeMH(bI/IpOBaHI/ISI. AMHJ’II/ITY}IHO"&I&CTOTHZM nu CbaSOBO-‘-IaCTOTHaH XapaKTepI/ICTI/IKI/I CUCTCMBI.
JI0GpOTHOCTH CUCTEMBL.
2. Pacuer ¢ momompio MKD kputndeckux 000pOTOB BpaIlIaroIIerocs Baja.

3. 3ajgaua.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl «_ » 2019 r., IIporokosn Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICILIET'O OBPA30BAHMUS

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MALINH H COMPOTHBICHHE

MaTEpUaIoB»

Jucuunnuna - [IporpaMMHbIe KOMITJIEKCHI MHKEHEPHOTO aHAlIM3a B MEXaHUKE

Crneunanbaocts 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEICTBA
3AYETHBIA BWIET Ne 15

1. Mcnionb30BaHue pa3iokeHus 10 TOHAM COOCTBEHHBIX KOJICOaHUH MPH UHTETPUPOBAHUH 110

BPEMEHHU JuHaMHU4YecKuX ypaBHeHuid MKDO.

2. Pacuer ¢ nomouipro MKD konebanuii B TpaHCMUCCUSIX.

3. 3agauya.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIporokon Ne
3aB. xadenpoii /A.A. CxBop110B/

MHHHCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHIS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHWE BbICILIEI'O OBPABOBAHUS

«MOCKOBCKHU HOJII/ITEXHI‘/‘I‘IECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOUHOCTS MAIINH M COIPOTUBIICHHE
MaTEpUaIOB»
JucuunnuHa - [IporpaMMHbIe KOMITJIEKCHI MHKEHEPHOTO aHAIM3a B MEXaHHUKE
Crnennansaocts 23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPENCTBA

3AYETHBINA BIIET Ne 16
1. ITpumenenne MKD B 3a1auax pacuera BUOPOM3OISAIMH KOHCTPYKIIUH.
2. OnpeneneHue peakiuu CUCTEMBI C OJTHOM CTETIEHBIO CBOOOIBI Ha TIPOM3BOJILHOE BHEIITHEE
BO3/ICHCTBUE C TOMOIIBIO HHTerpana J[roamens (Ha npuMepe TMHAMUYECKON CUCTEMBI C OJTHOM
CTETEeHbIO CBOOO/IbI).

3. 3ajgaua.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl «_ » 2019 r., IIporokosn Ne
3aB. kadenpoii /A.A. CkBop1ios/
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MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICILIET'O OBPA30BAHMUS

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MALINH H COMPOTHBICHHE
MaTepuagoBy

Jucuunnuna - [IporpaMMHbIe KOMITJIEKCHI MHKEHEPHOTO aHAlIM3a B MEXaHUKE
Crneunanbaocts 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEICTBA

3AUETHBIN BUIET Ne 17
1. [Tpumenenne MKD B 3a1auax pacuera JMHAMUYECKOTO TaIlICHUs KOJICOAHUMH.
2. Peakuusi TMHaMHYECKOM CUCTEMbI HA €AMHUYHBIA UMITYJIbC (Ha IPUMEPE CUCTEMBI C OJHOM
CTEIIEHBIO CBOOO/IBI).

3. 3agaua.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2019 r., [Iporokon Ne
3aB. kadeapoi /A.A. CkBopI10B/

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHU S
POCCUICKOU ®EJEPAIIUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YYPEX/IEHUE BBICILIET'O OFPA3OBAHUS

«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «JunaMuka, IPOYHOCTH MAIIHH M COIPOTUBIECHHE
MaTepuagoBy

JucuummHa - [IporpaMMHBIE KOMITJIEKCHI HHKEHEPHOTO aHAJIN3a B MEXAHUKE
Crnenunanbaocts 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBA

3AYETHBIA BIIET Ne 18
1. OneHka MpOYHOCTH KOHCTPYKLMHU Ky30Ba TPAHCIIOPTHOT'O CPEACTBA MPH YAAPHOM
Harpy>XeHUH.
2. Peakius TuHAMUYECKON CHCTEMBI Ha BHE3AITHYIO HArpy3Ky (Ha MpUMepe CHCTEMBI C O/IHOM
CTETEeHbIO CBOOO/IbI).

3. 3ajgaua.
VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2019 r., IIporokosn Ne
3aB. kadenpoii /A.A. CkBop1ios/

34



MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALIUN
®EJEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXJEHWE BbICILIEI'O OBPASOBAHUS

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{unaMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE

MaTepuaIoBy»
Jucuumnnuna - [IporpaMMHbIe KOMILIEKCHI MHKEHEPHOTO aHAJIN3a B MEXaHUKE
CnenuanbHocts 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJIOTHUYECKUE CPENICTBA

3AYETHBIA BUJIET Ne 19
1. Peakniust TMHaMU4YECKON CHUCTEMBI Ha JIMHEHHO BO3PACTAIOIIYIO0 HArpy3Ky (Ha mpumepe
CUCTEMBI C OJJHON CTETIEHbIO CBOOO/IBI).
2. [locranoBka 3aiaun mozenupoanust MK3O aBapuiiHOTO CTOIKHOBEHUSI TPAHCIIOPTHBIX

CPEACTB.
3. 3agaua.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2019 r., [Iporokosn Ne
3aB. kadeapoi /A.A. CkBopI10B/

MHHHCTEPCTBO HAVKU U BBICILIIET'O OBPA3OBAHUS
POCCHUIMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHWE BbICIIEI'O OBPASOBAHU S

«MOCKOBCKHU HOJII/ITEXHI‘/‘I‘IECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MOJIUTEX)

®akynster TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOUHOCTS MAIINH M CONIPOTUBIICHHE

MaTEpUaIOB»
JucuunnuHa - [IporpaMMHbIe KOMITJIEKCHI HHKEHEPHOTO aHAIM3a B MEXaHUKE
Crnennansaocts 23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPENCTBA

3AYETHBIA BUJIET Ne 20
1. I1oBBIIIEHNE CXOIMMOCTH Pa3JI0KEHUS M0 TOHaM COOCTBEHHBIX KOJIeOaHU pu
MHTETPUPOBAHUU 110 BpEMEHM TMHAMUYECKUX ypaBHeHu MKD 3a cuer BbieneHus
KBa3HCTATHKHU.
2. Pacuetnas onienka MKD cBoiicTB maccuBHON 6€30M1aCHOCTH KOHCTPYKIIMU KYy30Ba.

3. 3amayda.

YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2019 r., [Tpotokon Ne

3aB. kadenpoit /A.A. CxBopI10oB/
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MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICILIET'O OBPA30BAHMUS

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MALINH H COMPOTHBICHHE
MaTepuagoBy

Jucuunnuna - [IporpaMMHbIe KOMITJIEKCHI MHKEHEPHOTO aHAlIM3a B MEXaHUKE
Crneunanbaocts 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEICTBA

3AUYETHBIN BUIET Ne 21
1. IToBbllIeHHE CXOAUMOCTH PA3JI0KEHHSI [0 TOHaM COOCTBEHHBIX KOoJleOaHU Iy pacyere
YCTaHOBUBILUXCSI BBIHYKJIEHHBIX KojieOanui cuctembl MKD 3a cueT Bblie/IeHNs KBa3UCTaTUKH.
2. CobOcTBEHHbIE TPOJIOIbHBIE KOTEOaHHsI CTEPAKHS NOCTOSIHHOTO 110 JUIMHE ITOIEPEUHOro
ceueHus: (Kak CUCTEMBbI C pacIpe/lelICeHHBIMU apaMeTpaMu). Y paBHEHUE COOCTBEHHBIX
IIPOIOJIBHBIX KOJICOAHUH CTEPHKHSL.

3. 3agaua.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2019 r., [Iporokosn Ne
3aB. kadeapoi /A.A. CkBopI10B/

MHHHCTEPCTBO HAVKU U BBICILIIET'O OBPA3OBAHUS
POCCHUIMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHWE BbICIIEI'O OBPASOBAHU S

«MOCKOBCKHU HOJII/ITEXHI‘/‘I‘IECKI/II‘/'I YHUBEPCHUTET»
(MOCKOBCKHWH MOJIUTEX)

®akynster TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOUHOCTS MAIINH M CONIPOTUBIICHHE
MaTEpUaIOB»

JucuunnuHa - [IporpaMMHbIe KOMITJIEKCHI HHKEHEPHOTO aHAIM3a B MEXaHUKE
Crnennansaocts 23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPENCTBA

3AUYETHBIA BIIET Ne 22
1. Anroput™m Jlantoma 1 pacdeTa 4acToT U GopM COOCTBEHHBIX KOJIEOAHUN CUCTEMBI C
KOHCYHBIM YHCJIOM CTEIICHEH CBOOOIBI.
2. CobcTBeHHBIE KPYTUIIBHBIE KOJIEOAHUS Opyca KPYTJIOTO MOMEPEYHOT0 CEYEHUsI, TOCTOSTHHOTO
o JUTHHE (KaK CHUCTEMBI C paclipe/ie]ICHHBIMU TapaMeTpaMu). Y paBHEHHE COOCTBEHHBIX
KPYTHJIBHBIX KoJIeOaHHH Opyca KpyIJIOoro MoMnepeyHoro CeueHusl.

3. 3ajgaua.
VYTBep:KIeHO Ha 3aceJaHuU Kadeapsl «_ » 2019 r., IIporokosn Ne
3aB. kadenpoit /A.A. CxBopI10oB/
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MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICILIET'O OBPA30BAHMUS

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/lnHaMuKa, IPOYHOCTS MALINH H COMPOTHBICHHE

MaTepuagoBy

Jucuunnuna - [IporpaMMHbIE KOMILIEKCHI MHKEHEPHOTO aHAJIN3a B MEXaHUKE

Crneunanbaocts 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEICTBA
3AYETHBIA BWIET Ne 23

1. Ucnionp30BaHre TMHAMUYECKOW KOHACHCAIIMH JIJIsl TOHM>KSHUS TIOpsJIKA TMHAMUYECKOU

CUCTEMBI.

2. CobcTBeHHbBIE N3rMOHBIE KOJeOaHus OaJIKU OCTOSHHOTI'O MO JJIMHE TONEPEYHOr0 CEYEHUS

(kKaK CUCTEMBI C pachpe/le]ICHHBIMU MapaMeTpaMu). Y paBHEHUE COOCTBEHHBIX M3TMOHBIX

Kose0aHui OaKu.

3. 3amaua.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2019 r., IIporokon Ne
3aB. kadeapoii /A.A. CkBop1ioB/

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHU S
POCCUICKOU ®EJEPAIIUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YYPEX/IEHUE BBICILIET'O OFPA3OBAHUS

«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynster TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOUHOCTS MAIINH M CONIPOTUBIICHHE
MaTEpUaIOB»

JucuunnuHa - [IporpaMMHbIe KOMITJIEKCHI HHKEHEPHOTO aHAIM3a B MEXaHUKE
Crnennansaocts 23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPENCTBA

3AUYETHBIN BUJIET Ne 24
1. [Ipumenenue MeTosia cUHTE3a GOPM B 337a4ax ONpPEEICHUs YacTOT U OpPM COOCTBEHHBIX
KOJIeOaHUH.
2. CoOcTBEeHHBIE TIOTIEpEUHbIe KOJIeOaHUs HaTIHYTON CTPYHBI (KaK CUCTEMBI C
pacripe/ielIeHHbIMU ITapamMeTpaMu). Y paBHEeHHE COOCTBEHHBIX MOMEPEYHBIX KoeOaHUH
HAaTSHYTON CTPYHBI.

3. 3ajgaua.
VYTBep:KIeHO Ha 3aceJaHuU Kadeapsl «_ » 2019 r., IIporokosn Ne
3aB. kadenpoit /A.A. CxBopI10oB/
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