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1 lean u 3aga4uy TUCHUILIHHBI

1.1 Ieab TUCHUNIHHBI

[enpro m3ydeHust AUCHUILUTHHBI «[IporpaMMHBIE KOMITJIEKCH HHXEHEPHOTO aHAIH3a
B MEXaHUKE» SIBIICTCS

— (¢dopMHpOBaHHE 3HAHWK O COBPEMEHHOM MPOTPAaMMHOM 0O€CIeueHUN
WHXXEHEPHOTO  WCCIEAOBAaHWS  KOHCTPYKIIMA  MAIllMH, YHCJICHHBIX  alTOPUTMaX,
peaNM30BaHHBIX B MPOTPAMMHOM OOECMEYEHUH, METOJaX MOJCIUPOBAHUS CJIOKHBIX
KOHCTPYKIUH JUIsl aHAJIM3a JUHAMUYECKUX CBOMCTB 00BbeKTa (11 OmpesescHus YacToT U
¢dbopM coOCTBEHHBIX KOJICOAHUH, MOACITUPOBAHUS MIPOIIECCOB MPH yIAPHOM HarpyKEeHUH,
MCCIICIOBAHHUS YCTAHOBMBIIUXCS BBIHYXJICHHBIX KOJCOAHMH W JAp. 3a1a4 JUHAMHKH),
OCBOEHHE TIPEIHA3HAYCHHOTO JIJIsl 3TOT0 YHUBEPCATHHOTO IPOTPAMMHOTO 00ECTICUCHHS;

- MOJTrOTOBKAa CTYJEHTOB K JEATEIbHOCTH B COOTBETCTBHM C KBaTU(DUKAITMOHHOMN
XapaKTEepUCTUKON crenuanucta no crnenuaibHoctu 23.05.01 «Hazemubie TpaHcmopTHO-
TEXHOJIOTHYECKHUE CPEIICTBAY.

1.2 3agaun AUMCHUIIJINHBI

3agauamu auciUIUIMHBL «[IporpaMMHbBIE KOMILIEKChl WHYKEHEPHOIO aHalih3a B
MEXaHHUKE» SIBIIIOTCA:

- O3HAaKOMJICHHE CTYJEHTOB C IIHPOKO MPUMEHSIEMBIMA COBPEMEHHBIMU
MPOTPAMMHBIMU KOMIUIEKCAMH, MO3BOJSIOIMIMMYU BBIOJIHATh JUHAMUYECKHI aHAIU3
CJIOKHBIX KOHCTPYKIIH;

— n3ydeHue S(PPEKTUBHBIX U BBICOKOMPOU3BOIUTEILHBIX YUCIEHHBIX aJITOPUTMOB,
HCIIOJB3YEMbIX B COBPEMEHHBIX BBIYMCIUTEIBHBIX KOMIUIEKCAX JJIsi aHalM3a JUHAMUKU
MamuH (I onmpeneeHuss 4acToT U (OpM COOCTBEHHBIX KOJICOAHWM, MOJICTUPOBAHUS
MPOIIECCOB B KOHCTPYKIMU TIPU YAAPHOM HArpy>KEHUH, UCCIICIOBAHUS YCTAHOBUBIIUXCS
BBIHYKJICHHBIX KOJICOaHUH U JIp. 3a]1a4 JUHAMUKH ).

- 3HAKOMCTBO C OCHOBAaMH PAaCYETHOI'O MOJCIUPOBAHUS KOHCTPYKIIUNH MOOMIIBHBIX
MAaIllMH C MCHOJIb30BAHHEM YHHUBEPCAJIbHBIX MPOrpaMM METOJIa KOHEUHBIX AJIEMEHTOB U
YHUBEPCAIBHBIX TPOTPAMM TPEXMEPHOTO AaBTOMATU3UPOBAHHOTO MPOEKTUPOBAHMS.

2 MecTO IUCHUILTUHBI B CTPYKTYPe OCHOBHBIX 00pa30BaTe/JbHbIX MPOrpaMMm

HucunmumHaa «IIporpaMMHBIE KOMILJICKCHl HHXCHEPHOTO aHalM3a B MEXAHHKE)
OTHOCUTCST K 4YacTd, (HOPMUPYEMOH y4YaCTHHKAMH OOpa30BaTENbHBIX OTHOIICHUI
OCHOBHOM o0pa3oBareabHOU nporpammbl (OOIT) mo crermansrocTH 23.05.01 «Hazemubie
TPAHCIIOPTHO-TEXHOJIOTHYCCKUE CPEICTBAY.

[MpeamecTByomMMA  Kypcamu, Ha  KOTOPBIX  Oas3upyercs  TUCHHUILIMHA
«[IporpaMmHbBIe KOMITIEKCHI HH)KEHEPHOTO aHAJIN3a B MEXAHUKE) SBJISIFOTCS:

- MaTeMaTHKa,

- (pusuka;

- COTIPOTHUBIJICHUE MATEPHAJIOB;

- CTpOMTEJIbHAS MEXaHUKA,;

- IPUKJIaJHAsl TEOpUs KoJeOaHU;

- TEOpHsI YIPYTOCTH;



- I€TAJIM MAllIMH U OCHOBBI KOHCTPYUPOBAHUA,
- BBIYMCJIMNTCIIbHAA MCXaHHKaA.

3 Komnerennum odyuaionierocsi, GopmMupyembie B pe3yJbTaTe 0CBOCHUS

AUCHUIIJINHbI

B pesynbrare OCBOEHUS AHMCUMIUIMHBI CTYACHT JOJDKEH 00JaaaTh CIEAYIOLIUMH
npodeccuonanbubiMu (1K) kommeTeHIIAAMH:

B pe3yabTare ocBOeHUs

oOpa3oBaTeJIbHOM
Kon - IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB
KOMIIeTeHI[HH . 00yueHHsI MO JUCIIHIJIMHE
00y4aIOIIHICA 10JIKEeH
o0saaaTh
IK-1 Cnocoben 3HATh:
OpraHU30BbIBATH ® BO3MOXXHOCTH COBPEMEHHOTO
pa3paboTKy KOHCTPYKIIHIA MIPOrpaMMHOTO 00ecIIeueH s U
ATC 1 uX KOMITOHEHTOB BBICOKOITPOU3BOIUTEIIEHBIX

BBIUNCIIUTEIBHBIX CUCTEM VIS
BBIIIOJIHEHMS TMHAMUYECKOTO
aHaJIN3a CJIOKHBIX KOHCTPYKLUI
MaluH

® TEOPETUYECKHE OCHOBBI
BBICOKOIIPOU3BOIUTENIBHBIX
YHUCJICHHBIX AJITOPUTMOB
JUHAMHAYECKOr0 aHaau3a
KOHCTPYKIUHA MaIlIUH.

yMeThb:
® [IpPEACTaBIATh OTJIeIbHbIE
KOHCTPYKTUBHBIE 3JIEMEHTBHl MAallIUuH
(B dacTHOCTH - paM, Ky30BOB,

JeTaje  JBUTATENCH) B  BUIE
pacUeTHBIX JUHAMUYECKUX MOJIEINEH;
® JICIOJIb30BaTh COBPEMEHHOE

MporpaMMHOE 00ecTieueHue st
oTpeeNieHus 4acToT u hopM
COOCTBEHHBIX KOIEOaHUH CI0KHBIX
KOHCTPYKILHUN, MOACIIUPOBAHUS
YIapHBIX MPOIECCOB, UCCIICTOBAHUS
YCTaHOBUBUIUXCS BBIHYKJIEHHBIX
KoJeOaHuii.

BJIAJETh:

e HaBBIKAMH UCIIOJb30BaHU OTHOMI W3
COBPEMEHHBIX BBIYUCITUTEIIBHBIX
MporpamMM, peain3yromieil MeTo
KOHEUHBIX YJIEMEHTOB IS
JTHMHAMHYECKOr0 aHaau3a
KOHCTPYKIHUHA MaIllUH.




4 CTpyKTypa U co/iep:KaHue IUCHUIIINHBI

OO0mast TpyI0eMKOCTh MUCIHUILIMHBI COCTaBISET 3 3a4eTHBIX eAuHMIbI, T.e. 108
aKaJeMHUYecKHnX 4acoB (13 HuX 60 4acoB — caMocTosiTeNIbHAA paboTa CTyIEHTOB).
JlucuuIInHa YuTaeTCs Ha MATOM Kypce B IeBAITOM CEMECTpE.

B neBsitom cemectpe:

[IpoBoasiTcs maboparopHele paboTrel — 48 wdyacoB, camocTosiTenbHas pabdora
ctyneHToB — 60 gaca, ¢popma KOHTPOJIS — 3a4eT.

CrpykTypa U cojepkaHue AUCHUIUIMHBI «[IporpaMMHbIe KOMILJIEKCHI HHKEHEPHOTO
aHaJIM3a B MEXAaHUKE» N0 CPOKaM U BHJIaM paboThl oTpakeHsl B [Ipunoxenun 1.

Copep:xanue pa3aeoB JUCIUILINHBI.

Tema 1. BBeaenue.

O630p 3agay JAWMHAMUKH MAaIlIMH, JUISI  PEIICHUS KOTOPBIX IPUBIICKAIOTCS
COBPEMEHHBIC BBICOKOTIPOM3BOIUTEIHHBIC BBIYUCIUTEIIBHBIC KOMITBIOTEPHBIE CUCTEMBI U
COBPEMEHHOE IPOrpaMMHOE oOecriedeHrne. Bo3MOKHOCTH COBPEMEHHOTO MPOTPAMMHOTO
oOecrieueHus I aHAIM3a JUHAMHUYECKAX XapPaKTEPUCTUK KOHCTPYKIMH MOOMIBHBIX
MamuH. JleMoHCcTpaIus pe3yabTaTOB PACUCTHBIX HCCIICIOBAHUHN PEATbHBIX KOHCTPYKITHH.

00630p 3D PEeKTUBHBIX U MPOU3BOIUTEIHHBIX YHCIICHHBIX aJITOPUTMOB, PEATU3YEMBIX
B ITPOTPaMMHBIX KOMITIEKCAX IS PEIICHUS 3a1a4 JHMHAMUKA MaIliH.

OcHoBHBIE CBelicHUST M3 Teopuu kosieOanuil. O030p JUHAMHYECKUX 3aj1ad,
3 PEKTUBHO peniaeMbIX METOJIOM KOHEYHBIX 2JICMEHTOB. DJIEMEHTHI MATPUUHON aJIreOphl
(ctapmapTHas ¥ 0000IIEHHAS 3aJa4K HA COOCTBEHHBIC 3HAUCHMS).

Tema 2. MeTo1 KOHEUHBIX 3JIEMEHTOB KaK OCHOBA /IJI1 (DOPMYJITHPOBKH
BbIYUCIUTEIbHBIX NPOUEAYP AMHAMUYECKOI0 AHAJIU3a KOHCTPYKIUM.

Hcnonb3oBaHWe BapHAllMOHHBIX MNPUHLIMIIOB MEXAHWKW ISl BBIBOJA OCHOBHBIX
COOTHOIIIEHHM METOJa KOHEYHBIX 3JIEMEHTOB MNPUMEHUTEIBHO K 3aJayaM JHUHAMUKH
KOHCTPYKIIMH. MaTpuIbl JKECTKOCTH, Macc, AeMI(UpoBaHUsS KOHEUHO-3JIEMECHTHOM
Mojzienu. CTpykTypa U CBOMCTBA MaTpul] cucTeMbl ypaBHeHUH MKD. Tumbsl KOHEYHBIX
3JIEMEHTOB, MCIIOJIB3YEMbIE NPU PEIICHUHW 33Ja4 JMHAMUKU. BBIBOJ COOTHOIICHWHN IJIs
MaTPHII )KECTKOCTH, MacC U JeMII(HUPOBAHUS 11T KOHSYHBIX 3JIEMECHTOB.

Tema 3. Onpenesienue yactot u popmM cOOCTBEHHBIX Kolebanuii. bazoBbie
YK CJIEHHbIE METO/AbI

3amaua omnpeaeneHuss 4acToT U PopM COOCTBEHHBIX KOJICOAHUN KOHCTPYKIIMHM Kak
3ajjaya Ha CcOOCTBeHHBbIC 3HaueHus. CraHmapTHas W 0000IIeHHAs MPOOJIEMbl Ha
coOcTBeHHbIe 3HaueHMs. Knmaccudukarus 3amad Ha COOCTBEHHBIC 3HAYCHHS, HUCXOAS U3
Pa3MEpPHOCTH CHCTEMBI.

Hcrnonp3oBanne CABUTOB MATpHI] B IpoOiemMe Ha COOCTBEHHBbIC 3HAYCHUS. AHAIN3
CIIEKTpa COOCTBEHHBIX Konebanuii ¢ nomompio LDLT pasnoxenus.



Metoapl nuHEHHOW anreOpbl UIs pelieHHs Malod 3aJayd Ha COOCTBEHHBIE
3HaueHus. CBegeHre 0000LIEHHON MPoOIeMbl Ha COOCTBEHHbIE 3HAUEHHUS K CTaHJAPTHOU
dbopme. Metop Bpamienuii SIko6u, Tpexauaronanuzaius ['uBenca, QL anroputm.

Tema 4. MeToabl pellieHUs 321241 HA COOCTBEHHbIE 3HAYEHUSI 00JILIIONH
pa3sMepHOCTH

MeTtoasl pemienns 006001eHHON MPoOIeMbl Ha COOCTBEHHBIC 3HAUEHUS OOJBIION
pPa3MEpHOCTH C Pa3peKEHHBIMH CHMMETPHUUHBIMH MaTpuiiamMu. MeToa oOpaTHBIX
utepanuii. MeToa uTepanyil MOANPOCTPAHCTBA JUIS ONpEAENeHHs YacToT u  (opm
COOCTBEHHBIX KOJI€OaHUI KOHCTPYKIIMU, MOACTUPYEMOIl METOJIOM KOHEUHBIX 3JI€MEHTOB.
AnroputMm Jlanmoma s ompeaeneHus 4acToT U (opM COOCTBEHHBIX KoJeOaHH
KOHCTPYKIIUHU, MOACTUPYEMON METOI0M KOHEUHBIX 3JieMeHToB. KBasucraruyeckas 3aaaya
pacuera cCBOOO/IHBIX U KHHEMATHUECKH U3MEHsieMbIX cucteM. HyneBble ToHa KoneOaHuil.

Tema 5. HUccaenoBanmue HECYCTAHOBUBIIHUXCH JTHHAMHUICCKHUX IIPOLECCOB

HccnenoBanre HECTAIIMOHAPHBIX JIMHAMUYECKHX TIPOLIECCOB €  MOMOIIBIO
MHTETPUPOBAHUS [0 BPEMEHH YPAaBHEHUW PABHOBECUS KOHEUHO-3JIEMEHTHOW CHCTEMBI.
Metonbl  mpsimoro  uHTerpupoBanusi. Meton Heromapka (Newmark) mpsimoro
MHTETPUPOBAHUS TUHAMUYECKUX YPABHEHUM.

Meton XoyOonra (Houbolt) s mnpsMoro HWHTErpUpOBaHUS IO BPEMEHH
JUHAMUYECKUX  ypaBHEHUH  paBHOBecus. (O030p ApYrux  METOJOB  MPSIMOTO
MHTErpupoBaHud. MIX cXOAMMOCTh U yCTOMYHUBOCTh, CPABHUTEIIbHBIE XapaKTEPUCTHUKHU.

NuterpupoBaHue 1O BPEMEHM JUHAMUYECKUX YPAaBHEHUM paBHOBECUS C
WCIIOJB30BAaHUEM PA3JI0KEHUS 10 COOCTBEHHBbIM (opmam KoJjiebaHuit. WMuTerpan
Jroamens. [lorpenrHocTu METO0B Pa3I0KEHUS U CIIOCOOBI MOBBIIIECHUS UX CXOJIUMOCTH.
CpaBHeHue ¢ MpSAMBIMA METOAAMU. AHAIN3 CIEKTPOB yAapa.

Tema 6. PacueT ycTaHOBMBIIMXCS BbIHYKIEHHBIX KOJIe0aHU

ANTOPUTMBI pacueTa YCTAaHOBUBIIUXCS BBIHYXKJEHHBIX KoyieOanuil. CuioBoe u
KMHEMaThudeckoe Bo30yxaeHue. [loyueHue amIIuTyIHO-4aCTOTHBIX, (Pa30-4aCTOTHBIX
XapaKTEPUCTUK KOHCTpYKUMHU. [IpsiMple MeToabl pacuera W METOAbl pacyera ¢
pa3yioKEHUEeM 1O COOCTBEHHbIM TOoHaM KojieOaHui. I[loBblllIeHHE CXOAUMOCTH
Pa3JIOKEHHUS.

Tema /. IlyTu noBbIIeHUS TOYHOCTH PACYETHOI0 JUHAMHYECKOT0 AaHAJIU3A
[IpenmyniecTBa ¥ HEIOCTATKH PA3JIMYHBIX PACUETHBIX MOJIXOA0B IIPU BBINOJIHEHUH
JWHAMWYECKHUX MCCIIEIOBAaHMKA KOHCTPYKUMM MamuH. [lorpemHocT, BO3HUKAOIIUE MIPU
pacueTrax JMHAMUKHU MAIIMH METOJOM KOHEYHBIX 3JIEMEHTOB. [IyTH MOBBIILIEHUSI TOUHOCTH
BBIMOJIHIEMOTO METOJIOM KOHEUHBIX 3JIEMEHTOB PACUETHOTO aHAIM3a JUHAMUKHN MAIIIH.

5. O0pa3oBaresibHbIE TEXHOJIOTHH

Meroauka npenogaBaHusi JUCUUTUIMHBI «[I[porpaMMHBIE KOMIUIEKCHI HHKEHEPHOTO
aHaJM3a B MEXAHUKE» M pealn3aiys KOMIIETEHTHOCTHOTO IOJXOJa B M3JIOKCHUU U
BOCIIPUSITUU MaTepuaia MperycMaTpPUBAET MCIIOIH30BAHUE CIEAYIONIUX aKTUBHBIX (HOpM
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NPOBE/ICHUSI TPYNIOBBIX, WHAWBHUIYAIBHBIX, ayIUTOPHBIX 3aHATHH B COYETAHUH C
BHEAyIUTOPHOW paboToil ¢ menblo (GOPMUPOBAHUS W PA3BUTUS MPOPECCHOHATBHBIX
HaBBIKOB, O0YYaIOIIHXCS:

— MMOJITOTOBKA K BBITIOJIHEHHIO J1a00PaTOPHBIX PadOT B 1a0OPaTOPHSIX By3a;

— 3allUTa W WMHIWBHIYAIbHOE OOCYX/IEHHE BBITIONHSAEMBIX JSTalloOB KypCOBOTO
MPOCKTA,

— TOATOTOBKA, MpPEJCTaBICHUE M OOCYKICHUE TPE3CHTAIlM Ha CEMHHApPCKUX
3aHSATHSIX;

— OpraHu3alusl U MPOBEACHUE TEKYIIETO KOHTPOJS 3HAHUM CTYACHTOB B (opme
OJIaHKOBOTO TECTUPOBAHUS;

— MPOBEICHUE MACTEP-KJIACCOB SKCIEPTOB U CIICIHAINCTOB B OOJACTH YMCICHHBIX
METOIOB U TIPUKJIATHOW MEXaHUKH.

6. OnleHoOYHbBIE CPeACTBA NJIfl TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH, IPOMEKYTOYHO
aTTecTAllUM N0 UTOTAM OCBOCHHS IUCHHUIINHBI U Y4eOHO-MeTOAn4ecKoe
o0ecnevyeHne caMOCTOATEILHON PadoThI CTY/ICHTOB.

B nmpormecce 00ydeHHST HCHOJB3YIOTCA  CIEAYIOIIME OIEHOYHBIE  (HOPMBI
CaMOCTOSITENIbHOM palbOThl CTYJCHTOB, OIICHOYHBIE CpPEACTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIIUMN:

- IOATrOTOBKA K BBIIIOJTHCHHIO Ha60paTOpHBIX pa60T H UX 3al1uTa.

OrneHOYHbBIE CPEACTBA TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIC
BOIPOCHI M 3a/iaHus B (opme OIaHKOBOTO M (MJIM) KOMITBIOTEPHOTO TECTUPOBAHUS, IS
KOHTPOJISI OCBOCHUST O0YYAIOIIMMUCS Pa3AesioB TUCIUTIINHBI, 3allIUTa KypCOBOTO MPOEKTA.

OOpa3ipl TECTOBBIX 3a/laHU, KOHTPOJIbHBIX BOIPOCOB M 33JaHUIl IJisl TPOBEACHHUS
TEKYLIEro KOHTPOJISA, SK3aMEHAIMOHHBIX OMJIETOB, TPUBEACHBI B PUIIOKEHUH 2.

6.1. ®oH/ OLICHOYHBIX CPEACTB AJIS NPOBEICHHUS MPOMEKYTOYHOM ATTECTALNH
00y4arIuXxcs Mo JUCUHUILIMHE (MOIYJII0).

6.1.1. IlepeueHb KOMIETEHIINN C YKa3aHHEM 3TaroB BX (OPMUPOBAHHUS B IIPOIIECCE
OCBOCHHS 00pa30BaTeIbHOM MPOrpaMMBI.
B pesynprare OCBOCHHMS ~ AWCHUIUIMHBI  (MOAynsl)  (OPMUPYIOTCS — CICAYIOIINE
KOMITICTCHIIUH:

Kon B pe3yabTare ocBoeHusi 00pa30BaTeJbHONH NMPOrpaMMbl 00y4aKOIUICSA
KOMITeTEHIIUH H0JI7KEeH 00J1a1aTh
IK-1 CrniocoGeH oprann3oBbIBaTh pa3padboTky KoHCTpyKiuil ATC u nx
KOMIIOHEHTOB




B npouecce ocBoeHHs1 00pa3oBaTENbHON NPOrpaMMbl TaHHBIE KOMIIETEHIIMH, B TOM

YHUCJIE HUX OTACIBHBIC KOMIIOHCHTHI,

bopMHpYIOTCA TO3TaIHO B XOJE OCBOEHUSA

OoOy4aroIMMUCS JTUCIHUIUINH (MOJyJIel), TPAaKTUK B COOTBETCTBUM C Y4E€OHBIM IUIAHOM U
KaJleHJapHbIM TpauKoM yuyeOHOTo mpolecca.

6.1.2. Onucanue nokaszareseil U KpUTepueB OLEHUBAHUS KOMIIETEHIIUM,
(opMHUpyeMBIX 110 HTOraM OCBOEHMSI JUCIUILIAHBI (MOAYJIs1), ONIMCAHME IKAJI

OICHUBAHUA.

[Toka3zaTenem OICHUBAHUS KOMIICTCHIIMA Ha Pa3JIMUHBIX dTamax ux (popMHUpoBaHUS
SBJISICTCSL  JIOCTHOKCHUE OOYYaIOIMMKCS IUIAHUPYEMBIX pPE3yJbTaTOB OOYYCHHS TIO
JTUCHUTUIMHE (MOJTYJIIO).

IIK-1 CnocobeH oprann3oBbIBaTh pa3padoTky KoHCTPYKUud ATC n HX KOMIOHEHTOB

Kpurepun ouenuBanusi

IToxa3aTenan
2 3 4 5
3HATD: OO0yyvaromuiics OO0yyvaromuiics OOyuaromuiics OO0yyvaromuiics
BO3MOXKHOCTH JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
COBpeMeHHOFO IIOJITHOC HCITIOJIHBIC 3HAHU B YaCTUYHBIC 3HAHHUA B IIOJIHBIC 3HAHHUA B
IIPOrPaMMHOT'O OTCYTCTBHE WA o6acTu obmactu obmactn
BBICOKOITPOU3BOIUT COOTBETCTBHC COBPEMEHHOTO COBPEMCHHOI'O COBPCMCHHOI'O
3HAHWH B o0J1acTu
€JIbHBIX _ IIPOrpaMMHOTI0 IIPOrPaMMHOTO IIPOrpaMMHOT0
BO3MOKHOCTEH
BBEIYUCIIUTEILHEIX obecneyeHus u obecrieyeHus u o0ecrieueHus u
CHCTeM TS COBPEMCHHOTO BBICOKOTIPOM3BOUTE | BPICOKONPOM3BOIHMTE | BHICOKOIPOHU3BOINTE
MIPOrPaMMHOTO
BBITIOJIHEHUSA porp JIBHBIX JIBHBIX JIbHBIX
JTUHAMAYECKOTO obecrieueHus 1 BBEIYMCIIMTEILHBIX BBEIUUCIINTENbHBIX BBIYHCINTEIBHBIX
BBICOKOITPOU3BO,
aHaJIN3a CIO0KHBIX P A CHUCTEM IJIS CUCTEM JUIA CHUCTCM IJIA
> UTCJIBbHBIX BBIIIOJTHEHUS BBITIOJTHEHUS
KOHCTPYKIUUI BBITIOJTHEHUS
MALTHH: BRIHCIMTCIRHBIX | o aMITgeckoro JAUHAMHYECKOTO IUHAMHYIECKOTO
9
CHCTEM JUTS aHaJIN3a CIOKHBIX aHaIN3a CIOKHBIX
TEOPETUUYECKHUE aHaJIN3a CI0KHBIX
BBITIOJTHEHUS N o .
OCHOBBI OJTHE KOHCTPYKLMU MalllH KOHCTPYKIIMU MAlllMH | KOHCTPYKIIMHU MalllUH
JTUHAMHUYECKOTO
BBICOKOTIPOU3BOJUAT UIN nim U
aHam3a
€IbHBIX YHCIICHHBIX TEOPETUYECKUX TEOPCTHICCKUX TCOPETHICCKUX
CIIO’KHBIX
aJITOPUTMOB . OCHOB OCHOB OCHOB
KOHCT ui
IMHAMIYECKOT0 OHCTPYKI BBICOKOIIPOM3BOAUTE | BPICOKONIPOU3BOJUTE | BHICOKONPOU3BOJNTE
aHaIM3a MarlH 1t TBHBIX YHCIECHHBIX JIBHBIX YHUCJIEHHBIX JIBHBIX YNCJIEHHBIX
o TEOPETUUYECKUX
KOHCTPYKLUHN p aITOPUTMOB aJIrOpUTMOB aJIrOpUTMOB
MAaIllUH. OCHOB OUHAMUYECKOTO JUHAMHUYECKOT'O JUHAMHUYECKOT'O
BBICOKOITPOU3BO/T AHAIN3A AHAH3A AHATI32
UTEIBLHBIX . - .
el KOHCTPYKLHMN KOHCTPYKIUH KOHCTPYKIIMU
THCIICHHBIX MAIlliH, HO MAIIIIH, CBOOOIHO

MalllnH. Jlonyckarorcs
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AJITOPUTMOB 3HAYNTEIHHBIE JOITYyCKatOTCs orepupyeT
JMHAMMYECKOrO | OMHMOKH, IPOSABISETCS | HE3HAYUTEIbHBIE PUOOPETCHHBIMH
HEJIOCTaTOYHOCTh OIIMOKH, HETOYHOCTH, | 3HAHHUSAMH.
aHam3a >
KOHCTPYKITHii 3HAHHH, 110 PAILY 3aTpyAHEHHS TIPH
MOoKazaTelew, AHATUTUYECKUX
MaIIIYH. .
oOyJatomuiics oTIeparusx.
UCIILITHIBAET
3HAYUTENIbHBIE
3aTpyIHEHHs IPU
OINEPUPOBAHUU
3HAHUAMH TIPU HX
MEPEHOCE HA HOBBIE
CHTYAIHH.
yMeThb: OOyyaromuiics He | OOydarouuiics OOyuaromuiics OO0yuaromuiics
MIPEACTABIIATH yMeeT W B JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
OTAEIbHBIC HEJOCTATOYHOM HETIOJIHOE YaCTUYHOE ITOJTHOE COOTBETCTBHUE
KOHCTPYKTHUBHBIC CTEIICHU YMEET: COOTBETCTBUE COOTBETCTBUE CIEYIOIUX YMEHUI:
SNEMCEHTBL  MAllMH | rpencTaBisaTh CIEYIOINX YMEHUI: | CIEAYIOIINX YMEHUIA:
KYy30BOB, 5 ACTAICH | KOHCTPYKTUBHBIE | MIpeCTaBIATH MIPEICTABIISATh OTJCIILHBIC
JIBUTaTeNIeH) B BUAC | 5jemeHTHI OT/JEJIbHBIE OT/C/IbHBIC KOHCTPYKTHUBHBIE
PacHCTHRIX MaIIMH (B | KOHCTPYKTUBHBIE KOHCTPYKTUBHBIC AJIEMEHTHI MalllvH (B
AMHAMUHCCKHIX YACTHOCTH - PaM, | 3JICMEHTBI MAIllMH (B | 3JCMCHTBI MAIIMH (B | Y4CTHOCTH -  pawm,
MOJCJICH, Ky30BOB, JICTACH | yaCTHOCTH -  paM, | YaCTHOCTH -  pam, | Ky30BOB,  JeTaiel
HCIOJIb30BATh ABWIaTeNed) B | Ky30BOB,  JeTaneil | Ky30BOB,  JeTajeii | ABUraTeineil) B BHAC
COBPCMCHHOC BUJIC PACYCTHBIX | qBUTATENC) B BHUJE | [BUraTeseil) B BUJE | PACUYCTHBIX
MIpOorpaMMHOC AUHAMUYCCKUX pacYeTHBIX PacCYETHBIX JAUHAMHUYCCKUX
obecrieueHue s Mozenen JUHAMUYECKUX JUHAMUYECKUX MozAeeH
OTpe/IeIeHHS nim MOJEICH MOIECIEN UIN
HCIIOJIb30BaTh WU HIIN HCIIOJIb30BaTh
4acToT U Gpopm
COBPEMECHHOC HUCITIOJIB30BAaTh HNCITIOJIB30BATH COBpPEMEHHOC
COOCTBEHHBIX
N MIpOrpaMMHOE COBpPEMEHHOE COBpPEMEHHOE IPOrPaMMHOE
KoJieOaHu i porp p p porp
CITOKHBIX obecrnieueHue js1 | IPOrpaMMHOE POrpaMMHOE obecrieueHue JuIs
KOHCTpyKITHI oTpeIeIICHUs obecrieueHue st obecrieueHue s OIIPEICIICHNUS YACTOT
15071
’ 4acToT U popMm ONPEEIEHHSA YaCTOT | ONPEAENEHUS YaCTOT | u hopm
MOJEJIUPOBAHUS
yap COOCTBEHHBIX )58 (1)0pM u (1)OpM COOCTBEHHBIX
HBIX
Koae0anuii COOCTBEHHBIX COOCTBEHHBIX KoJIeOaHui CIIOKHBIX
MIPOIIECCOB, . .
CJIOXKHBIX KOJIeOaHU CIIOKHBIX | KOJIEOaHUI CII0KHBIX KQHCprK]_U/H‘/’I,
HCCIICIOBAHUS . . N
KOHCT JR0507%¢ KOHCT; oun KOHCT 1105071 MOJIEIIUDOBAHUS
YCTaHOBHBIIUXCS PYKIHH, PYIKIMH, PYKIHH, Aemp
MOJICTTUPOBAHUS | MOZEIMPOBAHUSA MOJEIMPOBAHUS YIAapHBIX IIPOLIECCOB,
BBIHYKJICHHBIX
N TTapHBIX JTApHBIX TPOIIECCOB JapHBIX TIPOIIECCOB, | MCCIIeIOBAHUS
KOTEOARMIA. yAap yAap p >, | yAap p ) gl
mponeccos, HCCIICOOBAHUA HCCIICAOBAHUA YCTaHOBUBIINXCS
HCCITCTOBAHUS YCTaHOBUBILUXCS YCTaHOBUBLIUXCS BBIHYKICHHBIX
YCTAaHOBUBIIUXCS | BBIHYKJIEHHBIX BBIHYKJICHHBIX KoJIeOauuii.
BBIHYKJICHHBIX KOJIeOaHMIA. KOJIEOaHU.
KOJIcOaHHH. CB06OHO OnEpUpyeT
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Jomyckarorcs
3HaYUTEIbHBIE
OIMOKH, IPOSIBIISIETCS
HEI0CTaTOYHOCTh
BJIa/ICHUS1 HaBBIKAMH
0 pAy MOKa3aTeNen,

VYMeHus: 0CBOCHBI, HO
JIOTTYCKarOTCs
HE3HAYNUTEIIbHBIC
OIINOKH, HETOYHOCTH,
3aTPyTHCHHS MTPU
IepeHoce YMEHUHU Ha

MPHUOOPETCHHBIMA
YMCHHSIMHU, IPUMEHSIET
WX B CUTYaIUsIX
TOBBILIEHHON
CJIOHOCTH.

OO0yyaromuiics HOBBIE, HECTaHIAPTHHIC
HUCIIBITHIBACT CUTyaluu.
3HAYUTCIIbHBIC
3aTpyAHECHUS TIPU
IIPUMCHCHHNH HAaBBIKOB
B HOBBIX CUTyallHUAX.
BJIA/IETh: OOyuaromuiics He | OOydatomuiics He B OOyuaromuiics OOyyvaromuiics B
HaBbIKAMHA BJIaACCT UJIIN B MOJTHOM MEpPEC BJIAACCT HYaCTUYHO BJIaACCT [IOJIHOM 00BEME
WCIIOJIb30BAHUS HEI0CTATOYHOM HaBBIKAMH HaBBIKAMH BJIaJiceT HaBbIKAMHU
OJIHOM U3 CTCIICHH BIaJceT HACTIOIB30BAHUSA WCTIOJIb30BaHUS HCTIOIBb30BAHUS
COBPEMEHHBIX HaBBIKAMH OJIHOM W3 OJTHOM W3 OJIHOM H3
BBIYUCIIUTEIIbHBIX UCTIONB30BAHUA | cOBpEeMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
Iporpamm, OJIHOH U3 BBIYHCITUTEILHBIX BBIYHCIIUTEIbHBIX BBIYHCIIUTEIIbHBIX
peanusyrouen COBPCMCHHBIX [IpOTrpamm, IIPOTrpaMm, MpOTrpamm,
METO]I KOHEYHBIX BBIMUCIIMTEIBHBIX | peanu3yroniell METOI | pealu3yrouiel MEeTol | pealu3yrouel MeToa
DJIEMEHTOB 1S Hporpamm, KOHEYHBIX KOHEYHBIX KOHEYHBIX
TUHAMHUYECKOT'O peanusyrouieii DJIEMEHTOB JJIA 3JIEMEHTOB JIJIA 3JIEMEHTOB I
aHaIm3a MCTOJ KOHCYHBIX | nrHaMHUYeCKOrO IUHAMHYECKOTO IUHAMHYECKOTO
KOHCTPYKLUI SJICMCHTOB JUTA aHaIM3a aHaIM3a aHaIM3a
MallyH. AUHAMHYECKOI0 | KOHCTPYKIIUMA KOHCTPYKITUN KOHCTPYKITUH
aHajmsa MaIIIHH. MaII¥H. MaIIIMH.
KOHCTPYKIHMI HaBbIkn 0CBO€EHBL, HO CB00OJTHO IPUMEHSIET
MallliH. Homyckatorcst JOIIyCKATCA IIOJIy4CHHBIC HABBIKH B
3HAYUTCIBbHBIC HE3HAYUTCIIbHBIC CUTyaluAax
OIMOKH, MPOSIBJIAETCS | OUIMOKH, HETOYHOCTH, | IMOBBINICHHON
HEAOCTAaTOYHOCTH 3aTPpYAHCHUSA ITPpU CJIIOXXHOCTH.

BIIaJICHUS HABBIKAMU
10 psAly IOKa3aTeNEeH,
OO0yyvarommuiics
HCIIBITHIBAET
3HAYUTEIbHbBIC
3aTpyAHEHUS pU
MIPUMEHEHUN HAaBBIKOB
B HOBBIX CUTYalIMsIX.

MepeHoce yMEeHUH Ha
HOBBIE, HECTAaH/IapTHbHIE
CUTYyaLuH.

[ITkaybl OLIEHUBAHUS PE3YJIBTATOB MPOMEKYTOYHOM aTTECTAMU U UX OMUCAHUE:




dopMa NPOMEKYTOYHOM aTTeCTALUM: 3a4eT.

[IpomexxyTouHas arrectanus oOydarommxcs B (opme 3adé€ra MNPOBOAUTCA IO
pe3yibTaTaM BBIIIOJTHEHUSI BCEX BUIOB y4eOHOW pabOThI, MPEIyCMOTPEHHBIX y4e€OHBIM
[UIAHOM MO JAHHOW JUCHUIUIMHE (MOJYJNI0), MPU 3TOM YUHUTHIBAIOTCS PE3YJIbTaThl
TEKYILIEro KOHTPOJSl YCIIeBAaeMOCTU B TeueHue ceMecTpa. OleHKa CTENEeHH JOCTUXKEHUS
OoOy4aronMMuUCsl TJIAHUPYEMBIX pe3yJbTaTOB OOy4YeHHUs MO AUCIUIUIMHE (MOIYJIIO)
IPOBOJUTCS MpENojaBaTeyeM, BEAYUIUM 3aHATHUS IO JUCHUUILIMHE (MOIYJI0) METOAO0M
AKCIEPTHOM oneHKU. [1o uToraM nmpoMexyToyHOM aTTeCTaluu MO AUCHUILIMHE (MOIYJIIO)
BBICTABJISIETCS OIIEHKA «3aYTEHO» WJIH «HE 3aYTEHOY.

Hkanaa
OLICHUBAHHUSA

Onucanune

BrimonHeHbsl Bce BUBI y4eOHOM paboThl, MpPeTyCMOTPEHHBIE
yueOHbIM 1aHOM. CTylIeHT JEMOHCTPUPYET COOTBETCTBHE
3HaHWM, YMEHUW, HaBBIKOB TMPUBEICHHBIM B  TabIUIAX
nokaszarenieid,  Omepupyer  NPUOOPETCHHBIMH  3HAHUSIMH,
3auTeHo YMEHUSIMU, HaBbIKAMU, PUMEHSIET UX B CUTYalUSIX MOBBIIICHHOM
C0KHOCTU. [Ipr 3TOM MOTYT OBITH HOMYIIEHBI HE3HAUYUTEIIHHBIC
OMMUOKK, HETOYHOCTH, 3aTPYAHEHUS NpPU  aHATUTUUYECKHUX
omepanusx, IEepeHOCe 3HAaHMM W YMEHHM HAa HOBBIE,
HECTAH/IAPTHBIC CUTYaAIIUH.

He BbimonHeH oauH win Oonee BUIOB y4eOHOH paboTHI,
NPENYCMOTPEHHBIX Y4eOHbIM TUIAaHOM. CTyIEHT JE€MOHCTPUPYET
HEIOJIHOE COOTBETCTBHE 3HAHUM, YMEHUH, HaBBIKOB
NpPUBEACHHBIM B  Ta0nMIAX  [OKa3aTelei, JIOMyCKarTCs
3HAUUTEIbHBIE OWIMOKM, NPOSABISETCS OTCYTCTBUE 3HAHMIA,
YMEHUM, HAaBBIKOB IO PsIy MOKa3aTeliel, CTYJIEHT WCIBIThIBACT
3HAUWTEJIbHBIE 3aTPYAHEHUS IPU OINEPUPOBAHMM 3HAHUSAMHU U
YMEHUSIMHU IIPU UX IIEPEHOCE Ha HOBBIE CUTYAIINH.

He 3aureno

@DOHIbI OIEHOYHBIX CPEJACTB TMPEACTaBICHbl B TPWIOKEHUM 2 K pabouei
porpaMMe.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHre JUCHUIIIMHBI.

a) OCHOBHAas JiUTeparypa:

1. Makapos, E. T. ComnpoTuBiieHHE MaTEpUaIOB C HCHOJIb30BAHUEM
BBIYMCIUTEIBHBIX KOMILJIEKCOB : yueOHoe mocobue mis By3oB / E. I'. MakapoB. — 2-¢
3., ucnp. u jgon. — MockBa : UznarensctBo FOpaiit, 2020. — 413 c. — (Bricuiee

obpazoBanue). — ISBN 978-5-534-01761-8.
URL: https://urait.ru/bcode/453500
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2. Kpusomanko, C. H. CrpourenbHas MexaHMKa : Y4EeOHHUK U MPAKTUKYM IS
By30B / C. H. KpuBomanko. — 2-e u3a., nepepad. u gon. — Mocksa : M3gaTenbcTBo
Opaiit, 2020. — 391 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-01124-1.

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

0) 10MOJIHUTEIbHAS JIUTepaTypa:

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

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

B) MporpaMMHoe o0ecrieueHue H HHTEPHeT-pecypcehl:
[IporpammHuoe obecrnieueHue:
- yHUBepcajJbHas IporpamMma METOJla KOHCYHBIX JJICMEHTOB, IIPUMEHsAECMas Ha
IPEANPUATHIX MAITHHOCTPOCHHUS;
- YHHUBEpcalibHas nporpaMma 3-D npoekTtupoBaHus, IpuMeHseMas Ha IPEANPUITHIX
MAaIIMHOCTPOCHHSI,
- o(pricHOE MpOorpaMMHOE OOeCcIIeUeHHE.
HHuTepHET-pecypchl He MPETyCMOTPCHBI.

MaTepuajibHO-TeXHHYECKO0e o0ecnedeHue JTUCHMIIMHBI.

e AynuTopus ISl JICKIIMOHHBIX M TPAKTUYECKUX 3aHATUNA oO0miero (oHaa: CTOJBI
y4eOHbIE CO CKaMbsIMU, ayJUTOpHAs J0CKa, HACTEHHBIN MPOEKIIMOHHBIA 2KpaH. Pabouee
MECTO MPENOAABATENS: CTOJ, CTYII.

e KOMIBIOTEPHBIA KJIACC : CTOJIBI, CTYJIbSl, MapKepHas JOCKAa, KOMIIBIOTEPHI C
MPUKJIAIHBIM TEMAaTHYECKUM MPOrpaMMHBIM OOECIEYEHUEM, TOJIBECHON MPOEKTOp ¢
MHTEpPAaKTUBHOU JIOocKoii. Pabouee MecTo mpenogaBartesis: CToJ, CTYJ, KOMIBIOTED.

MeToanuyecKue peKOMeHIaluM AJIs1 CAMOCTOSTEIbHOM padoThl CTYICHTOB

3agayamMu CaMOCTOSITEIbHOM PabOThl CTYJEHTOB SIBJISIOTCSI:

1. Cucrematuzaiusi ¥ 3aKpeIJIEHUE TMOJYYCHHBIX TEOPETUYECKUX 3HAHUU U
MPaKTUYECKUX YMEHUM CTYJICHTOB;

2. YrayOneHue u pacuIMpeHne TEOPETHUECCKON MTOATOTOBKY;

3. @opMHpOBaHHE YMEHUM HCIOJIb30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOUYHYIO
JOKYMEHTALIMIO U CIICHIUATIBbHYIO JTUTEPATYPY;

4. Pa3ButHe MO3HABaTEIBHBIX CIIOCOOHOCTEH M AKTUBHOCTH CTYJIECHTOB, TBOPYECKOM
WHUIIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

5. MHUcnonwszoBanue matepuana, COOPAHHOTO U MOTYYEHHOTO B XOJ€ CAMOCTOSITEIIBHBIX
3aHSATUA HA MPAKTUYECKUX 3aHATUSX, NPU HAMMCAHUM KYPCOBBIX WM BBIMYCKHOM
KBATH(UKAIMOHHON paboT, s 3()PEKTUBHON MOATOTOBKH K UTOTOBBIM 3aueTaM H
AK3aMEHaM.
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N3ydyeHne MUCUUILIAHBI JOIKHO CONMPOBOXKIAATHCS MHTEHCUBHOM CaMOCTOSITEIbHOU
paboTON  CTYyIEHTOB C PEKOMEHJOBAHHBIMU MPENOAABATEISIMU  JIUTEPATYPHBIMU
MCTOYHUKAMU U C MAaTEpHAIAMU, IOJIYYEHHBIMU HA JICKUMOHHBIX, IPAKTUYECKUX 3aHITUAX
U jabopaTopHbIX paboTax. CTyJIEHT MOJDKEH MOMHUTh, YTO HAYMHATH CaMOCTOSITEIIbHbBIC
3aHATUA CJIEAYET C MEPBOTO JHS W3YYCHHS JUCLUIUIMHBI U MPOBOJUTH UX PETYISPHO.
OdeHb BaXXHO MPUIIOKUTh MAKCUMYM YCWJIMH, BOJIM, YTOOBI 3aCTaBUThH ce0s padoTaTh C
ITOJIHOW Harpy3Kou C IepBOro JTHS.

Kaxaplii CTyZeHT OMKeH caM IUTaHHPOBAaTh CBOIO CaMOCTOSITENIbHYIO paboTy,
HCXOJIS U3 CBOMX BO3MOKHOCTEH M MIPUOPUTETOB. DTO CTUMYJIHPYET BHITIOJHEHNE PAOOTHI,
co3maeT 0oyiee CIOKOMHYIO OOCTAaHOBKY, YTO B HMTOTE IMOJOKUTEIHLHO CKa3bIBaeTCA Ha
YCBOCHHMH MaTepuaa.

Ha ocHoBe u3yueHHs] pEeKOMEHJOBAHHOW JUTEpaTyphbl IIEIECOO00Pa3HO COCTABUTh
KOHCTIEKT OCHOBHBIX TEPMUHOB, MOJIOXKEHUN U ONIPEeACICHUHN, TPEOYIOINX 3alIOMUHAHUS U
HEO0OXOMMBIX JIJII OCBOCHUS PA3/ICIIOB JUCIIUTIIIUHBI.

JIJist IoI0TBOPHOM PabOThl HEMAJIOBAXXKHOE 3HAUYEHHE MMEET OOCTAaHOBKA, OpPTraHHU3aIvs
pabouero mecta. HyxHO m00uTBCSA, 4TOOBI MECTO PpalbOThl MO BO3MOXKHOCTH OBLIO
MOCTOSIHHBIM. PaboTa Ha TMNPUBBIYHOM MeCTe JellaeT ee OoJjiee TUIOJOTBOPHOM.
[IponykTUBHOCTh PAOOTHI 3aBUCUT OT MPABWJIHHOTO YEpPEIOBaHUS TpyAa U OTHAbIXA.
[TosToMy Ka)Jple 4ac WM JABa CleAyeT AenaTh, nepepblB Ha 10-15 MunHyT. BhixonHbie
JTHU JIy4Ill€ MOCBSITUTh aKTUBHOMY OTJBIXY, 3aHSATHUSM CIIOPTOM, MPOTYJIKaMU HA CBEXKEM
BO3Ayxe W T.1I. Jlake mepekitoueHue ¢ OJIHOTO BHJAa YMCTBEHHON paOOThl Ha APYroi
MOXET CIY>KUTh aKTUBHBIM OT/IBIXOM.

Ocoboe MecTo ynensieTcsi KOHCYJIbTHPOBAHUIO, KaK OJJHON 13 (popM 00y4eHHS U KOHTPOJIS
caMocTosiTeIbHOM  paboTel. KoHCynbTHpOBaHWe mpesanonaraer ocoObiM  00pazoMm
OpPraHU30BaHHOE  B3aUMOJICHCTBUE  MEXJy  NPEnojaBaTeIeM-KOHCYJIbTAaHTOM U
CTyJICHTaMHU, HalpaBJICHHOE Ha pa3pelieHue MpodJeM U BHECEHHE TMO3UTHUBHBIX
M3MEHEHHI B AESTEIbHOCTh CTYAEHTOB.

MeToauueckue PEKOMEHIANUH AJA IIPErogaBaTe/ I

B3aumopeiicTBue npenojaBarenist co CTyAEHTAMH MOXHO Pa3AeIuTh Ha HECKOJIBKO
COCTaBIISIIOIMX — JICKIIMOHHBbIE, MpakTUYeCKHMe M JabopaTOpHbIE 3aHATUS U
KOHCYyJbTUpoBaHue. [IpenogaBaTens 10KeH MOCAEA0BATEIbHO BHIYUTATD CTYACHTAM P
JeKUUH, B XOJ€ KOTOPBIX CIIEAYET COCPEIOTOUYHUTh BHUMAHHE Ha KIIOYEBBIX MOMEHTAX
KOHKPETHOTO TEOPETHYECKOro Marepuaja, a TakkKe OpraHu3oBaTh IMPOBEJECHUE
MPAKTUYECKUX 3aHITHIA TaKUM 00pa3oM, 4TOObI aKTUBU3MPOBATh MBIIUICHUE CTYACHTOB,
CTUMYJIMPOBATh CaMOCTOSITEIbHOE W3BICUYCHHE HWMH HeoOxomumol wuHbopmammu wu3
pa3INYHBIX MCTOYHHWKOB, CPABHUTEIHHBIM aHAJIW3 METOJIOB PEIICHMIA, COMOCTaBICHUE
MOJTyYE€HHBIX PE3yJIbTaTOB, (DOPMYIUPOBKY U apTyMEHTAIMIO COOCTBEHHBIX B3IJIAIOB Ha
MHOTHE CIIOPHBIE TPOOIIEMBI.

[lepen HauamoM mpenofaBaHus MPENo1aBaTeI0 HEOOX0AUMO:
- U3Y4UTH paboUyI0 MPOrpaMMy, LEIH U 3a/1a4l TUCIUIUINHBI,
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- UYETKO MpEeICTaBATh cebe, Kakue 3HAHMS, YMEHHUS W HaBBIKU JOJDKEH HpUOOpEcTH
CTYJICHT;

- I03HAKOMUTCSI C BUJIaMU Y4eOHOI padoThI;

- U3Y4YUTh COJIEPKAHUE PA3ACIIOB JUCLUIUIVHBI.

B Xone neKknMoHHOro 3aHATHS NpPENoAaBaTeNb JOJKEH Ha3BaTh TEMY, y4ueOHbIE
BOIIPOCHI, 03HAKOMHUTB CTYJEHTOB C IIEPEYHEM OCHOBHOM U JTONOJHUTEIBHOM JIUTEPATYPhI
10 TEME 3aHATUS.

Bo BcTynuTenbHON 4acTH JEKIMM OOOCHOBAaThH MECTO U POJb M3y4aeMOW TEMBI B
yueOHOI TUCIUIUIMHE, PACKPBITh €€ MpaKTUYecKoe 3HaueHue. Ecnu yntaercs He mepBas
JIEKLIHSI, TO HEOOXOIMMO YBSI3aTh €€ TEMY C MPEIbIIYLIEH, HE HAPYIIAsl JIOTUKU U3JI0KEHHS
yuebHoro matepuana. JIekiuio cieayeT HaYMHATh, TOJIBKO YETKO 0003HAUMB €€ XapakTep,
TEMY M KpPYT T€X BOIIPOCOB, KOTOPHIE B €€ X0J€ OYAyT paCCMOTPEHBI.

B OCHOBHOI YacTH JIEKIIMH CIIETYET PACKpbIBATh COAEpPKAaHNWE Y4€OHBIX BOIPOCOB,
aKIIEHTUPOBAaTh BHUMAHHE CTYJACHTOB Ha OCHOBHBIX KaTE€ropusX, SBJICHUAX U MpoLEccax,
OCOOEHHOCTSIX UX IpOTeKaHus. PacKppIBaTh CYIIHOCTh U COAEpKAHHME PA3IUYHBIX TOUEK
3pEHUs] U HAYYHBIX IOAXOIOB K OOBSCHEHUIO T€X WJIM WHBIX SIBJICHUM M IMPOLIECCOB.
Cnenyer apryMeHTUpPOBAaHO OOOCHOBATh COOCTBEHHYIO IO3ULMIO 10 CIOPHBIM
TEOpPETHYECKUM BompocaMm. IIpuBomauts mnpumepsl. 3axaBaTh 10 XOIy HW3JIOKECHUS
JIEKIIMOHHOTO MaTeprajja pUTOPUYECKHE BOIIPOCHI U CaMOMY JaBaTh Ha HUX OTBET. DTO
CHOCOOCTBYET aKTUBU3ALMHM MBICIMTEIBLHOW NIEATENbHOCTH CTYICHTOB, MOBBIIICHUIO HUX
BHHMaHHS M MHTEpeca K MaTepualy JEeKIHH, ee cojepkaHuto. IlpenogaBarens a0mKeH
PYKOBOJIHUTH pPabOTONl CTYAEHTOB IO KOHCHEKTUPOBAHUIO JIEKIMOHHOTO Marepualia,
MOJAYEPKUBATh HEOOXOJMMOCTh OTPAKEHHUS B KOHCIEKTaX OCHOBHBIX IOJOKEHUN
M3y4aeMoil TeMbl, 0CO00 BBIJEIAS KATETOPUMHBIN anmnapar.

B 3akiounTenbHON YacTH JIEKIUMU HEOOXOAUMMO CPOPMYIHPOBATH OOIIME BHIBOJbI
[0 TEME, pPaCKpBIBAIOIIME COJEPKAHHE BCEX BOIPOCOB, IMOCTABJIECHHBIX B JIEKIIHH.
OOBABUTH IUIAaH OYEPEAHOIO CEMUHAPCKOTO WM JIAOOPATOPHOIO 3aHATHS, AaTh KPAaTKHUE
PEKOMEHJIallMl MO TOJArOTOBKE CTYJIEHTOB K CEMUHApy WM JabopaTopHOM pabore.
Onpenenuts MECTO M BpeMsl KOHCYJbTAllMH CTYAEHTaM, IOKEJIABIIMM BBICTYIUTh Ha
CEeMHUHape C JI0KJIaaMu U pedepaTamu 1o akTyaIbHbIM BOIPOCaM 00CYX AaeMOM TEMBI.

[{enb mpakTHUECKUX W JAOOPATOPHBIX 3aHATUH - 00ECIIEYUTh KOHTPOJIb YCBOCHUS
y4eOHOro MaTepuana CTy/IeHTaMu, pacllupeHue U yriyOJeHue 3HaHuM, OJy4YEeHHBIX UMHU
Ha JIGKIUSAX U B XOJe camocTosTenbHoM paboTel. [loBeimenue sddexTuBHOCTU
MPAKTUYECKUX 3aHATUA JOCTHTaeTCs MOCPEICTBOM CO3JaHUS TBOPYECKOH OOCTAaHOBKH,
pacrnoJiararomeil CTyJICHTOB K BBICKa3bIBAHHWIO COOCTBEHHBIX B3TJISIIOB U CYXAEHUU IO
00CyX/1aeMbIM BOIPOCaM, >KEJIAHUIO Yy CTYAEHTOB MOpabOTaTh y JOCKH IMPU PELICHUU
3ajad.

[Tocne kaxa0ro JEKIMOHHOTO, Ja0OPATOPHOTO M MPAKTUYECKOIO 3aHATHUSL CAENaTh
COOTBETCTBYIOIIIYIO 3alUCh B ypHajax ydeTa IOCEUIaeMOCTH 3aHSATUM CTYyJIEHTaMH,
BBUSICHUTH Y CTapOCT YYEOHBIX TpYNI HPUYUHBI OTCYTCTBHUSI CTYJEHTOB Ha 3aHITHSIX.
[IpoBOoWTh TPYNNOBBIE M HHIWBHAYyaJIbHbIE KOHCYJBTAllMM CTYJIEHTOB IO BOIPOCAM,
BO3HHMKAIOIIMM Yy CTYJIE€HTOB B XOJE€ MX MOJAIOTOBKM K TEKYIIEH M MPOMEXYTOUHOU
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aTTeCTallMy MO y4eOHOW MUCIUILIMHE, PEKOMEHJIOBAaTh B TMOMOINb y4eOHBIC W JPYyrue
MaTepualibl, a TAKKE CIIPABOYHYIO JIUTEPATYPY.

DK3aMeH WY 3a4eT MO JTUCUUILTUHE TPOBOJUTCS B (hOpME MUCHMEHHOTO IK3aMeHa C
NoCJIeyIoNell HMHAMBUAYyalIbHOM Oeceoil €O CTYACHTOM Ha OCHOBE BOIIPOCOB,
c(hOpMyYITUPOBAHHBIX B 3aYETHBIX WM dK3aMEHAIIMOHHBIX OmiieTax. B Ouiier BHOcUTCA J1Ba
TEOPETUYECKUX U OJIMH NMPAKTUUYECKUW BOIIPOC W3 PA3JIMYHBIX PA3/EJIOB AUCUUILIMHBI JJIs
OoJiee MOJHOM MPOBEPKH 3HAHUM CTyAeHTOB. OlIEHKa BBICTABIAETCS IMpEnojaBaTelieM U
o0bsiBIsIeTCS mociie oTBeTa. [IpenogaBarenb NPUHUMAOMIMKN 3a4€T WM DK3aMEH JIMYHO
HECET OTBETCTBEHHOCTH 32 MPABWJILHOCTH BBICTABIICHUS OLICHKH.
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CprKTypa H COACPKaHUuEC TUCHHUIIJIMNHBI «HpOI‘paMMHbIe KOMIIJICKCBI MHKECHEPHOI'0 aHA/IN3a B MEXAHUKE)

Mo ClnenMuaJbHOCTH

23.05.01 «Ha3zeMHBbIe TPAHCIIOPTHO-TEXHOJIOTMYECKHE CPEACTBA»)

(cmenuaJImCcT)
< Buabl yuedHoii padoThl, Dop-
§ Z 2| BKI0OYAs CAMOCTOSITE/NLHYIO Buabi camocTosiTeJibHOH padoThl MBI
Paznen g % E padoTy CTY1eHTOB, CTYIEeHTOB aTrec-
N S T 3 U TPY10€MKOCTh B Yacax TALUH
J | 1/C | J1a6 | CPC | KCP | K.P. | K.IL | PTP | Pedepar | K/p | D | 3
Ceabmoii cemecTp
Tema 1. BBegenne JlabopaTopHbie
padoThl «3HAKOMCTBO C
1 | yHuBepcaJabHBIM NPOrPAMMHBIM 9 1-2 4 4
o0ecreyeHueM s
AUHAMHYECKOr0 aHAJIN32)
Tema 2. MeToa KOHEYHBIX
3J1eMEHTOB KaK OCHOBA J1JIsl
2 (opmympoBxkn 9 3-4 3 8
BBIYHMCJINTEIbHBIX MPOLEAYP
AUHAMHMYECKOT0 aHAIN3a
KOHCTPYKIMM.
Tema 3. Onpenenenue 4acToT u
3 | hpopM COOCTBEHHBIX KOJIEOAHMIA. 9 5-8 8 12
Ba3oBble yncieHHbIE METObI.
Tema 4. Metoabl pelieHust
4 | 3a7a4M HA cOOCTBEHHbIE 3HAYEHUS 9 9-12 8 12
00JIb1110# pa3MEePHOCTH
Tema 5. UccnenoBanue
S5 | HeyCTAHOBMBIIMXCS 9 13-14 10 12
AMHAMHYECKHUX MPOLECCOB.
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Tema 6. PacueT yCTAHOBUBIIMXCS
BBIHY:KIE€HHBIX Ko1ebanmnii. ITyrn

NOBBIIIECHHUA TOYHOCTH 15-16 10 12
PACYeTHOr0 TMHAMHYECKOT0
aHAJIN3a
@opma aTTecTAIIUH
Bcero 4acoB o JUCIUILUIMHE B
; 48 | 60

JICBSITOM CEMECTpe
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Tpunoacenue 2 x
paboueil npocpamme
MMWHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHNS POCCUMCKOM ®EJIEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXJIEHUME BBICIIIEI'O OBPA3OBAHISI
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Kadenpa: Ilunamnka, NpO4YHOCTH MAIIIUH ¥ CONPOTHUBJIEHHE MATEPUAJIOB

®OHJA OHEHOYHBIX CPEACTB

MO JUCLUIIJIMHE

««IIporpaMMHBIe KOMILICKCHI HHKEHEPHOI0 AHAJIU3Aa B MEXAHUKE»
CnenuaiabHOCTh
23.05.01 HazemHbIe TPAHCHIOPTHO-TEXHOJIOTHYECKHE CPeICTBA

npopuIIb
«KoMnboOTepHbIii HHAKUHUPUHT B aBTOMOONJIECTPOCHUID)

KBanmudukanus (cTerneHb) BHITyCKHUKA
HNuxenep

dopma 00ydeHus
Ounas

Cocras: 1. I[TactiopT ¢oHIa OLIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEICTB:

Mocksa, 2022200
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[TOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[MH

Tabnuua 1

IIporpamMMHbIe KOMIJIEKCHI HHKEHEPHOT0 aHAJIN3a B MEXaHHKeE

dI'OC BO

B mportiecce 0ocBOeHUS TaHHOM THUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOLIUE
o0menpodeccuoHaIbHbIE U MPO(ecCHOHATIBbHbIE KOMIIETEHIIUM:

KOMIIETEHLIUA IlepeyeHb KOMIIOHEHTOB Texnosorus |@Popma CreneHu ypoBHeil 0CBOCHHS
NH- D®OPMYJINPOB- (opMuUpOBaH OLEHOYHO |KOMIIETEHIUIA
JEKC KA us ro

KOMIIETEHIUIi [cCpeacTBa

18




IIK-1

Cniocoben
OpraHU30BBIBATH
pa3paboTKy
koHCTpyKuui ATC u
X KOMIIOHEHTOB

3HATh:
® BO3MOXXHOCTH COBPEMEHHOI'O
MIPOrpaMMHOT0 00€CTICUeHUSI U
BBICOKOIIPOU3BOJUTEIbHBIX
BBIUYHCIUTENBHBIX CUCTEM IS
BBINOJIHEHUS TMHAMUYECKOI'O aHaINu3a
CJIO’KHBIX KOHCTPYKLIMH MaIIUH
® TEOPETUYECKHUE OCHOBBI
BBICOKOIIPOU3BOJUTEIbHBIX YHCIEHHBIX
QJITOPUTMOB IMHAMUYECKOIO aHaJln3a
KOHCTPYKLIHUN MallyH.
YMeThb:
® [IPEJCTaBIAThH OTJIeJIbHBIC
KOHCTPYKTUBHBIE 3JIEMEHTHI MallIUH (B
YaCTHOCTH - paM, Ky30BOB, JAETalIed
ABUraTeneil) B BHUJE  pPACUETHBIX
ITMHAMHUYECKHX MOJICNECH;
® HCIIOJI30BATh COBPEMEHHOE
porpaMMHoOe oOecrieueHue Jis
orpezeNeHus 4acToT u GopMm
COOCTBEHHBIX KOJIEOAHUH CI0XKHBIX
KOHCTPYKLHUH, MOJEIUPOBAHUS
yIapHBIX MPOLIECCOB, UCCIEIOBAHUS
YCTAaHOBUBILIUXCSI BBIHYKJIECHHBIX
KoJeOaHu.
BJIA/1€Th:
® HaBBIKAMU MCIOJIb30BaHUS OJJHOU U3
COBPEMEHHBIX BBIUMCIUTEIBHBIX
IIPOrpamMM, peATN3yOIIe METOT
KOHEYHBIX JIEMEHTOB /IS
JMHAMHYECKOI0 aHajiu3a KOHCTPYKLUN
MallIMH.

Camocrosi-
TeIbHAs
pabora,
MEeKITNY,
MpaKTHiec-
KHE 3aHATHUSA,
maGopaTOpPHBI
e paboThI

YO

ba30BbIil ypOBEHb:

- CIOCOOEH MCIIOJIB30BaTh COBPEMEHHOE
MporpaMMHOe oOecTieueHHe sl pacyeTa
KOHCTPYKITUI MaIlliH B [EJIOM U
OTIICITBHBIX KOHCTPYKTHBHBIX 3JICMECHTOB
MarvH (paM, Ky30BOB, IeTayei
ITBUTATEIICH ).

Bocrpon3BoCTBO NOJIY4EHHBIX

3HAHUH B XOJ€ TEKYILETO KOHTPOJIA.
IloBbIlICHHBIN YPOBEHD:

- CIIOCOOEH CaMOCTOSITEIbHO

MCIIOJIE30BATh COBPEMEHHOE IIPOrpaMMHOE
obecreueHne At pacyeTa KOHCTPYKITHI
MaIIMH B LEJIOM U OTACIIbHBIX
KOHCTPYKTHUBHBIX 3JICMCHTOB MalllMH (paM,
KY30BOB, JeTaJIel JBUTATENICH );

- CIIOCOOEH CaMOCTOSTEIBHO BBINOTHATD
AHAJIN3 HANPSHKEHHO 1e()OPMUPOBAHHOTO
COCTOSIHMS M IPOYHOCTH JICTAJICH U Y3JI0B
MallyH.

[IPAKTHYECKOE TPUMEHEHHUE MTOTYYEHHBIX
3HAHUH B IIPOLIECCE TOATOTOBKH K
CEMUHapaM, K BBICTYIUICHUIO C JOKJIAIOM
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Ipunoocenue 3
K paboueii npoepamme

Hepeuenb OUCHOUYHbBIX cpeocme no ()ucuunnune
«HpOZp(lMMHble KOMRJIEKCbl UHNHCEHEPHO20 AHAIU3A 6 MEXAHUKE)

HaumenoBanue [IpencraBnenue
Ne OICHOYHOTO KpaTkas xapakTepucTHKa OIECHOYHOTO OLICHOYHOTO CPEJICTBA B
OC cpencTBa CpeaCTBa ®dOC
CpelcTBO KOHTPOJIS, OpraHM30BaHHOE Kak
crieniMajbHasg —~— Oecela  IEJarorMuecKoro
VeTHBIM onpoc  [pa0OTHHKA ¢ OOydaroIMMCs Ha  TEMBl, Bomnpocsr o
1 cobeceoBaHne, [CBA3aHHBIE C M3y4aeMOW AMCIHUIUIMHOW, U TeMaM/paziesiam
(YO) [pacCUMTaHHOE Ha BBISICHEHHUE 00beMa 3HAHUI JUCIIUILINHBI

00y4aromerocs 1mo onpeaesieHHOMY paseny,
TeMe, mpodJeMe U T.11.
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®daxkynasreTr TPAHCIIOPTHBIN
Kadenpa «/lunamuka, mpoYHOCTh MAIIIUH U COMTPOTUBJICHUE MAaTEPHUATIOB
HI/ICHI/IHHI/IHa = HpOFpaMMHLIe KOMIUVICKCBI HHYKCHEPHOI'0 aHa/IN3a B MEXaHUKE

el NS

o

LN

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

CneuunajanHoctsb 23.05.01
Ha3zemHbIe TPAHCIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

Bomnpocsl 1J11 KOHTPOJIA 3HAHUH 10 JUCUUILIUHE
«IIporpaMMHBbIe KOMILJIEKChI MHKEHEPHOT0 AHAJIN3a B MEXAHUKE)

YPaBHeHI/Ie JUHAMHUYCCKOI'O paBHOBECHUSA CUCTCMBI C O,Z[HOﬁ CTCIICHBIO CBO6OI[BI 0e3 34TyXaHUA U IIPpHU HAJIMYHUU BA3KOT'O ,Z[eMH(bI/IpOBaHI/IH.

CoOcTBeHHBIE KOJIe0aHHsI CUCTEMBI C OJJTHOW CTEIIEHBIO CBOOOBI 0€3 3aTyXaHHs.

CoOcTBeHHbIE KOJe0aHHs CUCTEMBI ¢ OJJTHOM CTENEHbI0 CBOOOBI PU HATMYMK BSI3KOTO JeMI(pUpOBaHUSL.

BriHyx1eHHBIE KOJIeOaHMUS CHCTEMBI C OJTHOW CTETIEHBIO CBOOO B! 0€3 3aTyXaHUsI U IIPU HAJIMYWH BS3KOTO JAeMnpupoBanus. YacToTHbIE
XapaKTEPUCTUKHU CUCTEMBI.

MaTtpuyHoe ypaBHEHUE JMHAMUYECKOTO paBHOBECHUSI KOHEUHO-3JIEMEHTHOM crcteMbl. OcHOBHBIE MaTpullbl. ( Ha mpumepe crep:xHeBoro
3JIEMEHTA)

Jlorapudmuueckuit jekpeMeHT Kosiedanuii. JJoOpOTHOCTH CHCTEMBI.

VYpaBHEHME TMHAMUYECKOTrO paBHOBecHA U Moaean MKD Ha 0CHOBE TpeyroJIbHBIX 2JIEMEHTOB IUIOCKOTO HANPSKEHHOIO COCTOSIHUS
Martpuna macc cucteMbl MK3. CornacoBanHas u HecorjiacoBaHHasi MaTpulisl Macc B MKDO.

[Tpubnu3urenbHbli yuer 3atyxanus B cucteMe MK MeTo10M IpOonopuyroHaIbHOTO AeMI(UPOBAHUS.

. IIpsiMmble METObI MHTETPUPOBAHUS IO BpEMEHH YpaBHEHHMM quHamuueckoro pasHosecuss MKD. Meton neHTpaibHbIX pazHocTel. Ero

IIPEUMYILECTBA U HEOCTATKHU.

Meron Heromapka (Newmark) — mpsiMmoii MeTo1 MHTErpHpPOBaHHsI IO BPEMEHU YPaBHCHUH TUHAMUKH.

Metoxa Xoy6ounra (Houbolt) — mpsMoif MeTo] MHTErpUPOBaHUS IO BPEMEHH YPAaBHEHHUI JUHAMUKHY.

Pacuer ycranoBUBIINXCS BBIHYKIEHHBIX Kosiebanuit B MKD npsiMbiM MeTo0M

®opmynupoBKa 337a4l ONpPEeAeSICHUs 4acTOT U GOpPM COOCTBEHHBIX KOJIeOaHUI KOHCTPYKIMHU ¢ momoribio MKD
[IpoGnema Ha cOOCTBEHHBIE 3HAYEHUSI B CTaHApTHOM 1 000011eHHOM hopme B 3amauax MKD.

ITpuBenenne 06001IeHHON TPOOIEMbI Ha COOCTBEHHBIE 3HAUEHUS K CTaHIAPTHOH Gopme

CBOICTBO OPTOrOHAIBHOCTH COOCTBEHHBIX (POPM KOJIEOAHU.

Otnowenue Penes. CBoiicTBa oTHOWIEHUs Penes

Hcnonp30BaHne CABUTOB /7S ONPEIEIECHUS YaCTOT COOCTBEHHBIX KOJeOaHUH B 33JaHHOM JIMara3oHe
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21.

22.
23.
24.
25.
26.
27.
28.
29.
30.

Mertona BpameHuii SIkoOu Ui penieHrs CTaHJapTHON MPoOIeMbl Ha COOCTBEHHBIE 3HAUCHHS

MeToa 00paTHBIX UTEPALUA JIJIS OTIPECTICHHS 9acTOT U (hOPM COOCTBEHHBIX KOJIeOaHUH KOHCTPYKIMHU ¢ momoibio MKD. [Ipenmyiectra u
HEJIOCTATKHU.

Meton 0THOBpEMEHHBIX UTE€pALUi 7Sl ONPEAETICHHs YacTOT U OpM COOCTBEHHBIX KOJICOAHUI KOHCTPYKIMHU ¢ momouisro MKD.
Pemienue cucteM JUHEHHBIX anrebpandeckux ypasnenuii B MKD ¢ momomsio metoga LDLT pasnosxenus.

Amnanus pacnpe/elenus COGCTBEHHBIX YaCTOT KoJeOaHuii ¢ TTOMOIIBLIO METO/IA IeIeHHUs CHeKTpa, ocHoBaHHOro Ha LDLT pasnoskenun.
Pemenue cucrem inHeNHBIX anredpandeckux ypasHeHui B MKDO ¢ moMoIpio MeToa CONPsKEHHBIX IPaJIEHTOB.

OcHoBHBIE OHATHA O criekTpe yaapa. O0nacTe npuMeHeHus. MeTo/ibl pacyera ClieKTpa yaapa.

Hynessie ToHa koneOanmii. @usmueckuii cMpici. Vcnonp30BaHue Py pelIeHNH KBa3HCTaTHUECKOM 3a1auu.

[TorpemHocTy METO0B AMHAMHUYECKOTO pacyeTa, OCHOBAHHBIX Ha Pa3IOKEHUH 110 TOHAM COOCTBEHHBIX KOJIEOaHUH.

Martpuiibl )K€CTKOCTH U MacC CTEP>KHEBOTO KOHEYHOT'O 3JIEMEHTA

Oco0eHHOCTH pelIeHns] KBa3UCTaTUYECKOH 3a1a4k. Y4eT MHEPLIMOHHBIX CHJI.

31.0cob6eHHoCTH TMHAMIYECKOTO PacyeTa KOHCTPYKIMIA IPH KHHEMATHIECKOM BO30Y K IEHHH.

32.
33.

34.
35.

36.
37.
38.
39.

40.
41.
42.
43.
44,

45.

Hcnonb30BaHue pa3inokeHus Mo TOHaM COOCTBEHHBIX KOJIeOaHUi MpH pacyeTe yCTaHOBUBLIMXCS BBIHYX/IEHHBIX KojeOanuii cucteM MKD.
BoinyxeHHble Koe0aHUS CUCTEMBI C OJIHOM CTETIEHbIO CBOOO/IbI ITPU HAJTMUUHU BA3KOT0 1eMII(UPOBaHUS. AMIUIMTYAHO-4acTOTHAs U (a30Bo-
YacTOTHAs XapaKTEPUCTUKU CHUCTEMBI. JJOOPOTHOCTb CUCTEMBI.

Hcnonb3oBanne pas3nokeHus 10 TOHaM COOCTBEHHBIX KOJI€OaHUH IPU MHTETPUPOBAHUU 110 BPEMEHH JUHAMUYeckuX ypaBHeHnir MKD.
OmnpeneneHye peakluu CUCTEMBI C OJTHON CTETIEHbI0 CBOOO/Ib Ha MPOU3BOJILHOE BHEIIIHEE BO3/ICHCTBHE C MOMOIIBIO HHTerpaia lroamens (Ha
npuMepe TMHAMHYECKOW CHUCTEMBI C OJTHOM CTETIEHBIO CBOOOIbI).

Peakuus nuHaMHuecKol cCCTEMBbl Ha €AMHUYHBIN UMITYJIbC (Ha PUMEPE CUCTEMBI C OJTHON CTETIEHBIO CBOOO/IBI).

Peakuust nuHaMu4ecKol CUCTEMBI Ha BHE3AIMHYIO Harpy3Ky (Ha MpUMepe CUCTEMBI C OHON CTENEHbIO CBOOO/IbI).

Peaknust nuHaMHuecKol cCCTEMBbl Ha JMHEHHO BO3PACTAIOIIYIO Harpy3Ky (Ha MPUMeEpe CUCTEMBI C OJTHON CTETIEHbIO CBOOO/IbI).

[ToBbIIEHNE CXOAUMOCTH Pa3JI0KEHUS 10 TOHAM COOCTBEHHBIX KOJI€OaHHM MPU UHTETPUPOBAHUU 110 BpEMEHU THMHaMUYeckux ypaBHeHuid MKO
3a CYET BBIACICHUS KBa3UCTATUKH.

[loBbIlIEHNE CXOIMMOCTH Pa3I0KEHUs 0 TOHaM COOCTBEHHBIX KOJIe€OaHHUH NPHU pacyeTe YCTaHOBUBIINXCS BBIHYKACHHBIX KOJIEOaHUM crCTEMBI
MKD 3a cuer BbIJIENEHNS KBa3UCTAaTHKU.

AJ'H"OpI/ITM HaHuoma AJIg pacyeTa 4acToT U (bOpM COOCTBEHHBIX KOJICOaHUI CHCTEMBI ¢ KOHEYHBIM YHCIIOM CTEIIEHEHN CBO6OI[BI.

Hcnonp30BaHne JUHAMUYECKON KOHIEHCAIIMM JUIsl IOHM)KEHUS MTOPAJIKAa JMHAMUUYECKON CUCTEMBI.

[Tpumenenue MeTo1a cHTE3a GOPM B 337a4ax ONpPeIeIeHUs YacTOT U POPM COOCTBEHHBIX KOJIEOaHUH.

CoOcTBeHHBIE MTPOJIOIbHBIE KOIEOaHHs CTEPKHS MOCTOSIHHOTO I10 JUTHHE IMONEePEeYHOro ceueHusl (Kak CUCTEMBI C pacipeeIeHHBIMU
napaMerpamu). Y paBHEHHE COOCTBEHHBIX MPOAOIbHBIX KOJICOAHUN CTEPIKHSI.

CoOcTBeHHbIE KpYTUIIbHBIE KOe0aHHs Opyca KPYIJIoro MoMepeyHoro CeueHusl, MOCTOSIHHOTO MO JUIMHE (KaK CUCTEMBI C pacipeaeIeHHBIMU
napaMerpamu). Y paBHEHHE COOCTBEHHBIX KPYTHIIbHBIX KOJIeOaHUN Opyca Kpyrjoro MonepeyHoro Ce4eHus.

22



46.

47.

48.
49.
50.
51.
52.
53.
54,
55.

CoOcTBeHHBIE H3rHOHBIC KOJIeOaHUsT OATKH MMOCTOSIHHOTO TI0 JUTHHE TIOMIEPEYHOT0 CeYeHHS (KaK CHCTEMBI ¢ paclpeelIeHHBIMH ITapaMeTpamMu ).
VYpaBHeHHE COOCTBEHHBIX U3THOHBIX KOJIeOaHUH OaJIKH.

Co0cTBeHHBIE TTOTIEpeYHbIe KOIeOaH sl HATSHYTOW CTPYHBI (KaK CHCTEMBI C paclpeie]ICHHBIME MTapaMeTpaMu). Y paBHEHHE COOCTBEHHBIX MOTIEPEIHBIX
KoJIe0aHMI HATSTHYTOW CTPYHBI.

OcobeHHOCTH MOJETHPOBaHUsI ¢ MoMoIIbi0 MKD kosebanuii Bpamarommxcs BajioB.

Pacuer ¢ momornipro MKD kputndecknx 060pOTOB BpaIlaroIIerocs Baja.

Pacuet ¢ momonisto MKD konebanuii B TpaHCMUCCHSX.

[Mpumenernne MKD B 3a1auax pacuera BUOPOHU3OIISAIUN KOHCTPYKITUH.

[Tpumenenne MKD B 3a1auax pacuera JMHAMUYECKOTO TallICHUS KOJIeOaHMIA.

IIpoYHOCTH KOHCTPYKIMH KYy30Ba MPH YJIAPHOM HArPyKEHUU.

ITocranoBka 3agaun MoAenupoBanust MKD aBapuilHOro CTOJIKHOBEHUS TPAHCTIOPTHBIX CPEJICTB.

Pacuernas onenka MKD cBOMCTB macCUBHOM 0€30MACHOCTH KOHCTPYKIIMH KY30Ba.
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MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJILHOE
YUPEXJIEHWE BbICILIEI'O OBPABOBAHU S

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKHI?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIN, xadenpa «/nHaMuiKa, IPOYHOCTS MAIIKH H COMPOTHBICHHE

MaTEpUaIOB»

Jucuunnuna - [IporpaMMHbIE KOMILIEKCHI MHKEHEPHOTO aHAJIN3a B MEXaHUKE

Cneunanbaocts 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOTUYECKUE CPEACTBA
3AUETHBINA BWIET Ne 1

1. MaTpruuyHO€ ypaBHEHUE TUHAMUYECKOTO PAaBHOBECHS] KOHEYHO-3JIEMEHTHOIN CHCTEMBI.

OcHoBuble Matpulisl. (Ha npumepe cTep:KHEBOT0 3J1eMeHTa)

2. Ilpubnu3uTenpHbIi yueT 3aTyxanus B cucreme MKD MeTo0M mponopuuoHaibHOTO

neMiUpoOBaHUS.

3. 3agaua.

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

MHHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS
POCCHUIMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHWE BbICIIEI'O OFPABOBAHU S

«MOCKOBCKHU HOJIHTEXHI{}‘IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M CONIPOTUBICHHE
MaTepHaIOB)

JucuummHa - [IporpaMMHBIE KOMITJIEKCHI HHKEHEPHOTO aHAJIN3a B MEXAHUKE
Crnenunanbaoctb 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

3AUETHBINA BIIET Ne 2
1. YpaBHEeHHE AMHAMUYECKOTO PAaBHOBECHS CUCTEMBI C OJTHOM CTETEHBIO0 CBOOOIbI IPU HATUYUU
Bs3KOro AemipupoBanus. CoOOCTBEHHbIE KOJIEOaHUSI CUCTEMBI.
2. AHanu3 pacrnpezeneHns COOCTBEHHBIX YacTOT KoJeOaHH ¢ IOMOIIbIO METOIa JIEJIEHUS
creKTpa, ocHoBaHHOTO Ha LDLT paznoxenuu

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

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKPII?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE
MaTepuaioBy
JucuunnuHa - [IporpaMMHbIE KOMITJIEKCHI MHKEHEPHOTO aHAJIM3a B MEXaHUKE
CnenuanbHocts 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPENICTBA
3AYETHBIA BUJIET Ne 3
1. CobcTBeHHBIE KOJIeOaHHsI CHCTEMBI C OJIHOM CTENEeHbI0 CBOOOIbI O€3 3aTyXaHusl.
2. Marpuna macc cucrembl MKD, cBoiicTBa MaTpuIlsl Macc (Ha MpUMEpe CUCTEMBI U3 IPYKUH H
COCPENOTOYEHHBIX MacC WM Ha MIPUMEPE CTEPKHEBOTO KOHEYHOT'O AJIIEMEHTA).

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

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30BAHUS
POCCUICKOU ®EJEPAITUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YYPEX/IEHUE BBICILIET'O OFPA3OBAHU S

«MOCKOBCKHH NOJIUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M CONIPOTUBICHHE

MaTepUajIoB»

JucuummHa - [IporpaMMHBIE KOMITJIEKCHI HHKEHEPHOTO aHAJIN3a B MEXAHUKE

Crnenunanbaoctb 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA
3AYETHBIN BUIET Ne 4

1. Matpuipl )k€CTKOCTH ¥ MAacC CTEPKHEBOTO KOHEYHOT'O 3JIEMEHTA

2. Meron Xoy6onrta (Houbolt)— mpsiMoit MeTo1 HHTErpUpOBaHUsI IO BPEMEHN YpaBHEHHI

JMHAMHYECKOT0 paBHOBeCHs (Ha MpUMepe JUHAMHUYECKON CUCTEMBI C O/THOM CTETIEHbIO

cBoOob1). [IpenmyniecTBa n HeTOCTATKU METO/IA.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2019 r., ITIporokosn Ne
3aB. xadenpoit /A.A. CxBopI10B/

26



MUWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOU ®EJIEPALINN
®EJ[EPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICILIET'O OBPA30BAHUS

«MOCKOBCKHUM HOJIHTEXHIiI‘IECKHfI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/IinHaMuKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTepHaioB)

Jucuunnuna - [IporpaMMHbIe KOMITJIEKCHI HHKEHEPHOTO aHAIM3a B MEXaHUKE
Cneunanbaocts 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOTUYECKUE CPEACTBA

3AYETHBIN BWIET Ne 5
1. YpaBHeHHE TUHAMHYECKOTO PABHOBECHS CUCTEMBI C OJTHOM CTENeHbI0 CBOOOABI O3
3aTyXaHUs U TP HATHYUH BI3KOTO JeMI(UPOBAHUS.
2. [Ipo6nema Ha cOOCTBEHHBIE 3HAYCHHSI B CTaHapTHOM U 00001eHHON (hopme B 3amauax MKD.
3. 3apaua.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2019 r., ITporokon Ne

3aB. kadeapoii /A.A. CkBOpI10B/

MMHUCTEPCTBO HAYKU U BBEICIIEI'O OBPA30BAHUS
POCCUICKOU ®EJEPAIIUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YYPEX/IEHUE BBICILIET'O OFPA3OBAHU S

«MOCKOBCKHH NOJIUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuramMuka, IPOYHOCTH MAITHH M COTIPOTUBIICHHE
MaTepHaIOB)

JucuummHa - [IporpaMMHBIE KOMITJIEKCHI HHKEHEPHOTO aHAJIN3a B MEXAHUKE
Crnenunanbaoctb 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

3AYETHBIN BUIET Ne 6
1. YacTtoTa cOOCTBEHHBIX KOJI€OAaHUH CUCTEMBI C OJHOM CTEIIEHBbIO CBOOO/IHI (0€3
nemnduposanus). [lepuoa konedanuii. AMIIMTYAA KoJeOaHUH.
2. CBOICTBO OPTOTOHATBLHOCTH COOCTBEHHBIX (JOPM KOJICOAHHIA.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2019 r., ITIporokosn Ne
3aB. kadenpoit /A.A. CxBopI10B/
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MUWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOU ®EJIEPALINN
®EJ[EPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICILIET'O OBPA30BAHUS

«MOCKOBCKHUM HOJIPITEXHIiI‘IECKHfI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH H COMPOTHBICHHE
MaTepHaioB)

Jucuunnuna - [IporpaMMHbIe KOMITJIEKCHI HHKEHEPHOTO aHAIM3a B MEXaHUKE
Cneunanbaocts 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOTUYECKUE CPEACTBA

3AYETHBIN BUJIET Ne 7
1. CoGcTBeHHBIEC KOJICOAHUSI CUCTEMBI C OJTHOM CTETICHBIO CBOOOIBI IIPH HATMYUH BI3KOTO
neMiipupoBaHusl.
Perenue cucreM ypaBHEHU ¢ TOMOILLBIO METO/1a LDLT pa3IOKEHHUS.
3. 3agaua.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2019 r., ITporokon Ne

3aB. kadeapoi /A.A. CkBOpIIOB/

MHHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BbICIIEI'O OBPABOBAHU S

«MOCKOBCKHU HOJIHTEXHI{}‘IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTEpUaAJIOB)

JucuunnuHa - [IporpaMMHbIe KOMITJIEKCHI HHKEHEPHOTO aHAIM3a B MEXaHUKeE
Crnennansaocts 23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPENCTBA

3AYETHBIA BUJIET Ne 8
1. ®opmynupoBKa 3a/1a4u ONpeAeaeHHs 4acToT U (OpM COOCTBEHHBIX KOJIeOaHUI KOHCTPYKIIMU
¢ nomotpso MKD
2. Meron IeHTpaTbHBIX Pa3HOCTEH — MPSIMOI METOJ] HHTETPHUPOBAHUS TI0 BPEMEHH YpaBHEHHHA
JUHAMHYECKOT0 paBHOBECHUS (HAa MPpUMEPE AMHAMUUYECKON CHUCTEMBI C OJHOU CTENEHBIO
cBo0obI). [IpermyiiecTBa 1 HeJOCTaTKU METO/1A.

3. 3ajgaua.
VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl « _ » 2019 r., ITporokon Ne
3aB. kadenpoii /A.A. CkBop1ioB/
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MUWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOU ®EJIEPALINN
®EJ[EPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICILIET'O OBPA30BAHUS

«MOCKOBCKHUM HOJIHTEXHIiI‘IECKHfI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH H COMPOTHBICHHE
MaTepHaioB)

Jucuunnuna - [IporpaMMHbIe KOMITJIEKCHI HHKEHEPHOTO aHAIM3a B MEXaHUKE
Cneunanbaocts 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOTUYECKUE CPEACTBA

3AYETHBIN BUJIET Ne 9
1. JlorapudMuUdeCcKHii TEKPEMEHT KOJICOAHHUH. .
2. ®opMupoBaHUe TII00aTHFHON MATPHUIIBI )KECTKOCTH KOHCTPYKIIUU U3 MATPHIL KECTKOCTH
OTJEIBHBIX AJIEMEHTOB (Ha IPUMEpPE CTEPIKHEBOM 3aJ1aun ).

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

MHHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHWE BbICIIEI'O OFPABOBAHUS

«MOCKOBCKHU HOJIHTEXHI{}‘IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIIHH M COIPOTUBIICHHE
MaTEpUaAJIOB)

JucuunnuHa - [IporpaMMHbIe KOMITJIEKCHI HHKEHEPHOTO aHAIM3a B MEXaHUKeE
Crnennansaocts 23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPENICTBA

3AYETHBIA BWIET Ne 10
1. 3agada onpeneneHus 4acToT U GopM cCOOCTBEHHBIX KOJICOAHMI I CHCTEMBI C KOHEYHBIM
YUCJIOM CTEIIeHEH CBOOOABI Kak 0000ICHHAS 3ajaua Ha COOCTBEHHBIC 3HAUCHHS.
2. OtHomenne Peines. ColicTBa orHOIIEeHNU Penes

3. 3ajgaua.
VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl « _ » 2019 r., ITporokon Ne
3aB. xadenpoit /A.A. CxBOpI10B/
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MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJIBHOE
YUPEXJIEHWE BbICILIEI'O OBPABOBAHU S

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKPII?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE

MaTepUajIoB»

Jucuuninuna - [IporpaMMHbIE KOMITJIEKCHI HHKEHEPHOTO aHAJIN3a B MEXAHUKE

CnenuanbHocts 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPENICTBA
SAYETHBIN BWIET Ne 11

1. Ucnonb30BaHue pa3ioKeHUs 110 TOHAM COOCTBEHHBIX KOJICOAHUI MTPU PEIICHUN ypaBHEHUI

JUHAMHYECKOTI0 PABHOBECHS CUCTEMBI C KOHEUYHBIM YUCIIOM CTENIEHEH CBOOOBI.

2. [TorpemrHocTy METOI0B AMHAMUYECKOTO paciyeTa, OCHOBAHHBIX Ha PA3JI0KEHUU 110 TOHAM

COOCTBEHHBIX KOJICOAHHIA.

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

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30BAHUS
POCCUICKOU ®EJIEPAITUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YYPEX/IEHUE BBICILIET'O OFPA3OBAHU S

«MOCKOBCKHH NOJIUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIIHH M COIPOTUBIICHHE
MaTEpHUAJIOB)

JucuunnuHa - [IporpaMMHbIe KOMITJIEKCHI HHKEHEPHOTO aHAIM3a B MEXaHUKeE
Crnennansaocts 23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPENCTBA

3AYETHBINA BUJIET Ne 12
1. Ucionp30BaHMe CABUTOB TSI ONIPECIICHHS YaCTOT COOCTBEHHBIX KOJIEOAHUM CUCTEMBI C
KOHEUYHBIM YHCIIOM CTEIIeHEeH CBOOOIBI (B 3aJaHHOM JIMAITa30HE).
2. Merton 0OpaTHBIX UTEPAIN IS OTIPEIEIICHHUS 4aCTOT U ()OpM COOCTBEHHBIX KOJICOaHHIA
CHUCTEMbI C KOHEYHBIM YHCJIOM CTEIIEHEH CBOOOIBI.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2019 r., ITIporokosn Ne
3aB. kadenpoit /A.A. CxBopI10B/
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MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJILHOE
YUPEXJIEHWE BbICILIEI'O OBPABOBAHU S

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKPII?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH M COMPOTHBICHHE

MaTepHaioB»

Jucuunnuna - [IporpaMMHbIe KOMITJIEKCHI MHKEHEPHOTO aHAlIM3a B MEXaHHUKE

Cneunanbaocts 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOTUYECKUE CPEACTBA
3AYETHBINA BAJIET Ne 13

1. Mcrionb30BaHue pa3inokeHus 0 TOHAM COOCTBEHHBIX KOJieOaHuil pu pacyere

YCTaHOBUBIIUXCS BBIHYKJICHHBIX KoJieOaHui cucteM MKD.

2. Ocobennoctr MoJenupoBanus ¢ momoisio MKD konebaHmii Bpamaromumxcst BajioB.

3. 3agauya.

YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2019 r., Ilporokon Ne

3aB. kadenpoii /A.A. CxBop110oB/

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30BAHUS
POCCUICKOU ®EJEPAIIUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YYPEX/IEHUE BBICILIET'O OFPA3OBAHU S

«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHUM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTS MAIIHH M CONIPOTUBIICHHE
MaTEpUaAJIOB)

JucuunnuHa - [IporpaMMHbIe KOMITJIEKCHI HHKEHEPHOTO aHalIM3a B MEXaHHUKeE
Crnennansaocts 23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPENICTBA

3AYETHBIN BUIET Ne 14
1. BBIHY)KILGHHI)IG KOJIEOAHUS CUCTEMBI C OJJTHOH CTEIEHBIO CBOOOIBI IIpYU HAJIUYHUH BSI3KOI'O
,[[eMH(l)I/IpOBaHI/I}I. AMHJ’II/ITYI[HO-‘{aCTOTHa}I 58 Q)aBOBO-qaCTOTHa}I XapaKTepI/ICTI/IKI/I CUCTCMBI.
JIoOpOTHOCTH CHCTEMBI.
2. Pacuet ¢ nomomsto MKD kputndeckux 060poTOB BpalIalOIIErocs Baja.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2019 r., ITIporokosn Ne
3aB. xadenpoit /A.A. CxBOpI10B/
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MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJILHOE
YUPEXJIEHWE BbICILIEI'O OBPABOBAHU S

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKPII?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE

MaTepuaioBy

Jucuunnuna - [IporpaMMHbIe KOMILIEKCHI HHKEHEPHOTO aHAJIN3a B MEXaHUKE

CnenuanbHocts 23.05.01 HazeMHble TpaHCHOPTHO-TEXHOJOTHYECKUE CPENICTBA
SAYETHBIN BWIET Ne 15

1. Ucnonb30BaHue pas3nokeHUs 10 TOHAM COOCTBEHHBIX KOJICOaHU MTPU UHTEIPUPOBAHUU TTO

BPEMEHM TMHAMUYECKUX ypaBHeHUN MKDO.

2. Pacuer ¢ momompro MKD konebanuii B TpaHCMHUCCHSIX.

3. 3agaua.
VYTBepKaeHO Ha 3acelaHuu Kaeapsl «  » 2019 r., [Iporokosn Ne
3aB. kadeapoi /A.A. CkBopI10B/

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30BAHUS
POCCUICKOU ®EJEPAITUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YYPEX/IEHUE BBICILIET'O OFPA3OBAHU S

«MOCKOBCKHH NOJIUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIITHH M CONIPOTUBICHHE
MaTepUajIoB»
JucuummHa - [IporpaMMHBIE KOMITJIEKCHI HHKEHEPHOTO aHAJIN3a B MEXAHUKE
Crnenunanpaoctb 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

3AYETHBIN BUJIET Ne 16
1. [Ipumenenne MKD B 3a1auax pacuera BUOPOU30JIALUN KOHCTPYKIIUI.
2. OnpezeneHye peakluu CUCTEMBI C OTHOM CTETEHBI0 CBOOO/IbI Ha TPOU3BOJILHOE BHEIIIHEE
BO3JICHCTBHE C IOMOIIBIO HHTETpania J{roamens (Ha mpuMepe TMHAMUYECKOW CHCTEMBI C OJTHON
CTETIEHbIO CBOOO/IBI).

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «_ » 2019 r., ITIporokosn Ne
3aB. xadenpoit /A.A. CxBOpI10B/
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MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YUPEXJIEHWE BbICILIEI'O OBPABOBAHU S

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKHI?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/Iunamuka, IPOYHOCTH MAIIHH M COIIPOTUBIICHHE

MaTepUajIoB»
Juctumnnuna - [IporpaMMHbIe KOMILIEKCHl MHKEHEPHOTO aHAJIN3a B MEXaHUKE
CnenuanbHocts 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPENICTBA

3AUETHbBINA BIIET Ne 17
1. Ilpumenenne MKD B 3aiauax pacuera JUHAMUYECKOTO ralieHus KoJaeOaHHiA.
2. Peakius TuHaMUYeCKON CHCTEMbl Ha €IMHUYHBIN UMITYJIbC (Ha IPUMEpE CUCTEMBI ¢ OJTHON
CTENEHbIO CBOOOIbI).

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

MHHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BbICIIEI'O OBPABOBAHU S

«MOCKOBCKHU HOJIHTEXHI{}‘IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunaMuka, IPOYHOCTH MAIIHH M COIPOTUBIICHHE

MaTEpUaAJIOB)
JucuunnuHa - [IporpaMMHbIe KOMITJIEKCHI HHKEHEPHOTO aHalln3a B MEXaHHUKe
Crnennansaocts 23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJIOTHYECKHUE CPENCTBA

3AYETHBIN BUJIET Ne 18
1. OueHka MpoOYHOCTH KOHCTPYKIIMH Ky30Ba TPAHCIIOPTHOTO CPEACTBA MPH YIAAPHOM
Harpy>eHuHu.
2. Peaknusi TMHaMHYECKOW CHCTEMBI HAa BHE3AITHYIO HArpy3Ky (Ha MpUMepe CUCTEMBI C OTHOU
CTETIEHbIO CBOOO/IBI).

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2019 r., ITIporokosn Ne
3aB. kadenpoit /A.A. CxBopI10B/
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MUWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOU ®EJIEPALINN
®EJ[EPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHUE BBICILIET'O OBPA30BAHUS

«MOCKOBCKHUM HOJIHTEXHIiI‘IECKHfI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH H COMPOTHBICHHE
MaTepHaioB)

Jucuunnuna - [IporpaMMHbIe KOMITJIEKCHI MHKEHEPHOTO aHallM3a B MEXaHHUKE
Cneunanbaocts 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOTUYECKUE CPEACTBA

3AYETHBIA BIWIET Ne 19
1. Peakuusi TMHAMUYECKON CHCTEMBI Ha JIMHEHHO BO3PACTAIOIIYIO HArpy3Ky (Ha mpumepe
CUCTEMBI C OJJHOM CTENEHbIO CBOOOIBI).
2. ITocranoBka 3agaun MmozenupoBanust MKD aBapuiiHOro CTOJIKHOBEHUS TPAHCIIOPTHBIX

CPEICTB.
3. 3agauya.

YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2019 r., Ilporokomn Ne
3aB. xadenpoii /A.A. CxBop110B/

MMHUCTEPCTBO HAYKU U BBEICIIEI'O OBPA30BAHUS
POCCUICKOU ®EJEPAIIUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YYPEX/IEHUE BBICILIET'O OFPA3OBAHU S

«MOCKOBCKHH NOJIUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuramMuka, IPOYHOCTH MAITHH M COTIPOTUBIICHHE

MaTepHaIOB»
JucuumnuHa - [IporpaMMHbIe KOMITJIEKCHI HHKEHEPHOTO aHAlTM3a B MEXaHHUKE
Crnenunanbaoctb 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

3AYETHBINA BIIET Ne 20
1. IToBbImIeHNE CXOAMMOCTH PA3JI0KEHHS [0 TOHAM COOCTBEHHBIX KoJeOaHH mpu
WHTETPUPOBAHNH 110 BPEMEHU JUHAMUYECKUX ypaBHeHU MKD 3a cuer BriieneHus
KBa3UCTATHUKHU.

2. Pacuetnas onenka MKD cBolCTB maccuBHON 6€301MaCHOCTH KOHCTPYKIIMU KY30Ba.
3. 3ajgaua.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl « _ » 2019 r., ITporokon Ne

3aB. kadeapoii /A.A. CkBop1i0B/
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHIS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJILHOE
YUPEXJIEHWE BbICILIEI'O OBPABOBAHU S

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKPII?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuHaMuKa, IPOYHOCTh MALIHH M COIIPOTUBIICHHE
MaTepUajIoB»

JucuunnuHa - [IporpaMMHbIE KOMITJIEKCHI HHKEHEPHOTO aHAJIM3a B MEXaHUKE
CnenuanbHocts 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPENICTBA

3AYETHBIA BWIET Ne 21
1. IToBbIIeHNE CXOAMMOCTH PA3JIOKEHHS IO TOHaM COOCTBEHHBIX KOJeOaHMIi ITpU pacyere
YCTaHOBUBIINXCS BBIHYKICHHBIX KoJiebanuit cuctembl MKD 3a cuer BblienieHUs] KBa3UCTATUKH.
2. CobcTBEHHBIE IPOAOIbHBIE KOJIEOAHUS CTEPIKHSI IOCTOSHHOTO 10 JJIMHE MONEPEYHOro
ceueHus: (Kak CUCTEMBbI C paclpe/le]ICHHBIMU MapaMeTpaMu). Y paBHEHUE COOCTBEHHBIX
IIPOJOJILHBIX KOJIEOAHUM CTEPKHS.

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

MMHUCTEPCTBO HAYKU U BBEICIIEI'O OBPA30BAHUS
POCCUICKOU ®EJEPAIIUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YYPEX/IEHUE BBICILIET'O OFPA3OBAHU S

«MOCKOBCKHH NOJIUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuramMuka, IPOYHOCTH MAITHH M COTIPOTUBIICHHE
MaTepHaIOB)

JucuummHa - [IporpaMMHBIE KOMITJIEKCHI HHKEHEPHOTO aHAJIN3a B MEXAHUKE
Crnenunanbaoctb 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

3AYETHBINA BAJIET Ne 22
1. AnroputMm Jlannoma a8 pacueTa 4acToT U GopM COOCTBEHHBIX KOJIEOAHUN CHCTEMBI C
KOHEYHBIM YHCJIOM CTENeHEH CBOOOIBI.
2. CobOcTBEHHBIE KPYTUIIbHBIE KOJe0aHus Opyca KPYIJIoro MONepedyHoro ce4eHusl, IOCTOTHHOTO
10 JUTHHE (KaK CHUCTEMBI C pacIpe/ie]IeHHbIMU TapaMeTpaMu). Y paBHEHUE COOCTBEHHBIX
KPYTHJIBHBIX KOJIeOaHUH Opyca Kpyriioro mNornepeyHoro CeUeHHs.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2019 r., ITIporokosn Ne
3aB. kadenpoii /A.A. CkBop1ioB/
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MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YUPEXJIEHWE BbICILIEI'O OBPABOBAHU S

«MOCKOBCKHI HOJIHTEXHI{JI‘{ECKHI?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IunamMuka, IPOYHOCTH MAIINH M COIIPOTUBIICHHE

MaTepUajIoB»

JucuunnuHa - [IporpaMMHbIE KOMITJIEKCHI HHKEHEPHOTO aHAJIM3a B MEXaHUKE

CnenuanbHocts 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPENICTBA
SAYETHBIN BAJIET Ne 23

1. Ucnonp30BaHre AMHAMUYECKOM KOHJIEHCAIIUH JIsl TIOHMYKSHUS ITOPAJIKA JTUHAMHYECKON

CUCTEMBI.

2. CobcTBeHHBIE N3THOHBIE KOJIeOaHus OaJIKi MOCTOSHHOTO MO JJIMHE TONEPEeYHOro CeYEHUS

(KaK CHCTEMBI C pacIpe/leIeHHBIMU TapaMeTpaMu). Y paBHEHUE COOCTBEHHBIX U3THOHBIX

Kose0aHui OaIKu.

3. 3agaua.
VYTBepKaeHO Ha 3acelaHuu Kaeapbl «_ » 2019 r., [Tporokon Ne
3aB. kadeapoi /A.A. CkBopI10B/

MHHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS
POCCHUMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHHWE BbICIIEI'O OBPABOBAHU S

«MOCKOBCKHU HOJIHTEXHI{}‘IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/IuramMuka, IPOYHOCTH MAITHH M COTIPOTUBIICHHE
MaTepHaIOB)

JucuummHa - [IporpaMMHBIE KOMITJIEKCHI HHKEHEPHOTO aHAJIN3a B MEXAHUKE
Crnenunanbaoctb 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

3AYETHBIN BUJIET Ne 24
1. [Ipumenenne MeToia cHHTE3a POPM B 33a4axX ONPEIETICHUs YacTOT U PopM COOCTBEHHBIX
KoJ1e0aHuH.
2. CoOCcTBEeHHBIE TIOTIEPEUHbIe KOJeOaHUs HATSHYTON CTPYHBI (KaK CHCTEMBI C
pacrpeiesieHHBIMU TTapaMeTpaMu). Y paBHEHHE COOCTBEHHBIX MOMEPEYHBIX KOTeOaHM
HaTSIHYTOU CTPYHBI.

3. 3apaua.
YTBepxkaeHO Ha 3acenannu Kadeapsl «  » 2019 r., ITIporokosn Ne
3aB. kadenpoii /A.A. CkBop1ioB/
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