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1 leau u 3aga4y JUCHUILIMHBI

1.1 eap TUCHUNIHHBI

Lenbto n3yuenus quctumuinHel « {ndpoBsle TEXHONOTMH BBIYMCIUTEIBHON
MEXaHUKW» SBIISCTCA:

— (popMUpOBaHUE 3HAHUI O COBPEMEHHBIX YMCIIEHHBIX aITOPUTMaX, METOaX
MOJIEJIMPOBAaHUS U HH)KEHEPHOTO MCCIIEIOBAaHNS KOHCTPYKIMI MAIlIVH JIs aHAJIA3a
HaNpsYKEHHO-I€(POPMUPOBAHHOTO U TEPMUUECKOTO COCTOSIHUN UX JeTalled U Y3JI0B,
OCBOCHME IMPEAHA3HAYEHHOIO JUII 3TOr0 YHUBEPCAJIBHOIO IIPOrPaAMMHOIO
oOecrcUeHMS,

- MOArOTOBKAa CTYAEHTOB K JIEATEIbHOCTH B  COOTBETCTBHUU C
KBaJIM(DUKAIIMOHHOM XapaKTepUCTHKOM OakanaBpa mo Hampasienuio 15.03.03
«IIpuknagHas MEXaHUKA.

1.2 3agaun AUCHUIIHHBI

3amagvamu  guctUIuinHbl - «l{udpoBble  TEXHOJOTHMU  BBIYMCIUTEIBHON
MEXaHHUKW» SBIISTFOTCA:

- O3HAKOMJIEHME CTYJEHTOB C IIUPOKO IPUMEHSIEMBIMA METOAAMH
BBIYMCIIUTEIBHON MEXAHUKHM M COBPEMEHHBIM IPOTPAMMHBIM  KOMIUIEKCOM,
peaNu3yrouMM JaHHbIE METOJIbI JAJIA pacyeTa HalpsHKeHHO-Ie(hOPMUPOBAHHOIO U
TEIJIOBOTO COCTOSIHUM J€TaJIel U y3J10B MOOUJIbHBIX MAalIUH.

- 3HAKOMCTBO CTYACHTOB C METOJOM KOHEUYHBIX 3JJIEMEHTOB, METOIOM
IPAHUYHBIX JIEMEHTOB U IPYTUMHU METOAAMH BBIYMCIUTEILHON MEXAaHUKH.

— wu3ydyeHue HSPQPEKTUBHBIX U BBICOKOIPOU3BOJUTENBHBIX YHCIECHHBIX
AJITOPUTMOB, UCIIOJIB3YEMBIX B COBPEMEHHBIX BBIYMCIIMTEIBHBIX KOMIUIEKCAX IS
aHaJIM3a HallpsHKEHHO-1e()OPMHUPOBAHHOTO COCTOSIHUSL MAIlIUH.

- 3HAaKOMCTBO C OCHOBAMH pPACUYETHOIO MOJEIUPOBAHUA KOHCTPYKLUHI
MOOUJIPHBIX MAalllMH C MCIOJb30BAaHUEM OJHOM W3 YHHMBEpPCAJIbHBIX IMPOrPAMM
METO/1a KOHEYHBIX JJIEMEHTOB ¥ OJJHON U3 YHUBEPCAIBHBIX IIPOTPAMM TPEXMEPHOTO
ABTOMATU3UPOBAHHOTO MPOECKTUPOBAHUS.

2 MecTO0 OUMCHMILIMHBI B CTPYKType OCHOBHBIX 00pa3oBaTeibHbIX

NMporpamMmm
Huctunmaa  «l{udpoBbie  TEXHOJOTUM  BBIYMCIUTEIBHOW MEXAHUKH)

OTHOCHTCSI K BapHaTHUBHOM dYacTH MPOGECCHOHAIIBHOTO ITMKIIA OCHOBHBIX
obOpazoBarenbHbix mporpamm (OOIl) mo HampaBnenuto mnoarotoBku 15.03.03
«IIpukitagHass MEXaHUKA».

[IpenmecTByomumMyu  KypcamMu, Ha KOTOPBIX Oa3upyeTcs JIUCIUILUIMHA
«I1udpoBbie TEXHOJIOTUN BHIYUCTUTEILHON MEXaHUKW) SBJISIFOTCS:

- Beiciias MatemaTuka (JuHeHas anredpa, MaTeMaTHYECKUM aHAIU3);

- (pusuka;

- CONPOTUBIICHUE MATEPUAJIOB,;

- OCHOBBI pacyeTa Ha YCTOMYMBOCT;

- TEOpUS YIIPYTOCTH;



3 Komnerenuun od0y4armerocsi, popmupyemMbie B pe3yJjbTaTe 0CBOCHHUS

JTUCHHUILIHHBI

B pesynbrare

OCBOCHUA  TUCHUILIMHBI CTYACHT  HOOJDKCH O6JIa,ZIaTI)

cienyromuMu npodeccuonanbubiMu (11K) koMiereHuusIMu:

B pe3yabTare ocBOeHUs

o0pa3oBaTe/ibHOI
Kona IlepeyeHb MIAHNPYEMBIX pPe3yJIbTATOB
KOMIIETEHIHMH nporpua VMBI 00y4eHHUs MO JUCHUILINHE
00yuyarouuiics 10J17KeH
00J1a1aTh
ITK-1 Cnocoben MPOBOJIUTH | 3HATh:
pacuer 2JIEMEHTOB ® TEOPETHYECKHE BOMPOCHI B 00JIaCTH
KOHCTPYKIUH U y310B JIA MIPUKJIATHON MEXaHUKH, CB3aHHBIC C
Ha CTaTUYECKYIO IOCTAaHOBKOM 3a1a4 paC4YCTHOI'O
IPOYHOCTD aHaJ n3a KOHCTPYKIIUNA MalIuH.

yMeTh:
® COCTaBJIATH pPAcCyYETHbIE MOJENTU JUIs

OCHOBHEBIX KOHCTPYKTHUBHBIX
3JICMEHTOB MaIllNH;

® TIPOBOJUTH pacyeTsl TUITOBBIX
KOHCTPYKTUBHBIX JJIEMEHTOB MAIlIH
Ha OBM;

®  MOJIETUPOBATh Harpy3Ku,

JICUCTBYIOIIME HAa pambl, Ky30Ba H
JIpyrue KOHCTPYKIUU MallluH;

® [IPOBOJUTH AHAIMU3 PE3YJIHTATOB
pac4yeToB HANPSKEHUM,
NEePEMELICHUHN U IPYTUX
HEN3BECTHBIX [1apaMETPOB B
KOHCTPYKTUBHBIX 3JIEMEHTAX MalluH,
(B 9acCTHOCTH - paMax Ky30Bax,
JIeTajsIX ABUraTesiei) Ipu TUITOBBIX
BHJIaX Harpy>KCHMUS.

BJIA/IETh:
® METOJaMU BBIYUCIUTEIbHON

MEXaHUKH IPUMEHUTEIIBHO K
AJIEMEHTaM MAaIllMHOCTPOUTEIBHBIX
KOHCTPYKLUU .

4 CTpyKTYypa ¥ coliepKaHue TUCHUILTHHbI



OO0mast Tpy10€MKOCTh JUCIUTIIMHBI COCTABJISET 5 3a4ETHBIX €IMHUIIBI, T.C.
180 akagemuueckux uaca (u3 HuUx 108 dYacoB — camocTosTeNnbHas padoTa
CTYJICHTOB).

JlucuuiinHa YuTaeTCs Ha TPETheM Kypce B celbMOM ceMectpe. [IpoBoasTes
CeMHUHAphI — 2 Yac B Henenmo (36 Jaco), 1abopaTopHbIe pabOThl — 2 Yac B HEJIEIIO
(36 gacoB), hopma KOHTPOJIS — DK3aMEH.

Bun yuye6Hoii padoThI Bcero yacos Cemectp
7
OO6m1ast TpPyJ10EMKOCTh 180 (5 3.¢.) 180 (5 3.¢e.)
AyIUTOpHBIC 3aHATHS 72 72
(Bcero)
B Tom yucie
JICKITAH HET HET
[IpakTHueckue 3aHATHUS 36 36
JlaGopaTopHbIe 3aHATHS 36 36
CamocTosiTenbHas 108 108
paboTa CTyJieHTa
KypcoBas pabdota HET HET
KypcoBoii mpoekt K.IL K.IIL
Bua npomexxyTouHOM DK3aMeH
aTTeCTaIlu

Ctpyktypa u coaepkanue aucuuiuimibl  «l{udpoBeie  TexHOMOTUU
BBIYMCIIUTENILHON MEXaHUKW» [0 CpOKaM W BHUJaM paboThl OTpakKeHbl B
[Tpunoxenun 1.

Copaepxanue pa3aesioB IMCHUIINHBI.

Tema 1. BBegenue.

Ponp pacdeTHbIX METOAOB MHpPH CO3IAHUMU HOBBIX KOHCTPYKIIMH MAaIIWH.
O0630p METOMOB BBIYUCIUTEIBHOW MEXaHUKH, IIMPOKO MPUMEHSEMbIX Ha
MaIIMHOCTPOUTEIBHBIX NpEeANPUATUIX JUISt aHanu3a HaIpsHKEeHHO-
1e(OpMHUPOBAHHOTO M TEPMHUYECKOTO COCTOSHUN JeTalied M y3J0B MOOMIBHBIX
MaIIIHH.

CoBpeMeHHOE TporpaMMHOe  oOecleueHue, peanu3yrouee MeTOAb
BBIYMCIUTEILHON MEXaHUKH, ISl aHaldu3a HamnpsbKeHHO-AehOPMUPOBAHHOTO U
TEPMUYECKOTO COCTOSIHUU.

O630p >(deKTUBHBIX W NPOUZBOAUTEIBHBIX YHMCICHHBIX aJTOPUTMOB,
peanu3yeMbIX B MPOTPAMMHBIX KOMILJIEKCAX JJIsl pEIIeHHUs 3a/1a4 BhIUUCIUTEIbHON
MEXaHUKH.

CpaBHUTEIBHBIN aHAIW3 Pa3IMYHBIX PACUYETHBIX TOAXOJ0B B 3ajayax
BBIYMCITUTEILHOM  MEXaHWKW.  JleMOHcTpauusi  pe3yibTaTOB  PACUETHBIX
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UCCJIEIOBAHUN peaNbHbIX KOHCTpYKIUH. [IpoOnembl BbIOOpa pacyeTHOW CXEMBI.
XapaKTEpUCTUKHU MOJIEIIEN: TOUHOCTb, IEKBATHOCTh U 3KOHOMUYHOCTb.

DNeMEeHThl MAaTPUYHON anreOphl U BApUAllMOHHOTO UCUHUCIICHUS.

Tema 2. CBeennst U3 MeXaHMKH JAeopMupPyeMOro Teepaoro TeJia.

[Tepememenus, nepopmannu, HanpspkeHUs. CBS3b MKy HANPSIKCHUSIMH U
nedopmanussMu. YpaBHeHHs paBHoOBecus. ['panuunbie ycioBus. OOume cxembl
pelieHus 3aiad MEXaHUKU KOHCTPYKUMM. [IpuHIMN MUHMMyMa NMOTEHIUATbHOU
SHEPIuMu.

Tema 3. MeTo KOHEYHBIX JJIEMEHTOB KAK BBLIYMCJINTEIbHBIA METON
pellleHus 32124 MeXaHUKH.

OcHoBHBIE TIOHATHS MeToAa KOHEYHBIX 3neMeHToB (MKD3). O630p THMOB
KOHEUHBIX 3JIEeMEHTOB. OCOOCHHOCTH pacyeTa KOHCTPYKLHM € HCIOIb30BaHUEM
MKD3. CtpykTypa COBpeMEHHOTO IIporpaMMHOTro ooecnieuermst MKD.

CrocoObl BbIBOJIa COOTHOIICHHH MeETOJla KOHEYHBIX 3JeMeHTOB (MKD).
[IpsAMoOl METOX MOTYYEHHS] KOHEYHO-AJIEMEHTHBIX COOTHOIEHNNH. POpMUpOBaHUE
rJ100aJIbHOM MATPUIIBI )KECTKOCTH KOHCTPYKIIUH U3 MATPHI] )KECTKOCTH OTJEIBHBIX
AJIEMEHTOB (Ha MPUMEPE CTEP>KHEBOM 3a1aun).

BapuannoHHble TpUHOUOBL - OCHOBa (OPMHUPOBAHUS PA3PEIIAIOIMINX
ypaBHeHnii MKDO. BbeiBog MarpuuHbix ypaBHeHMH MKD Ha ocHOBe mpuHIMIA
MHHUMYMa IIOTeHIUAIbHOU dHepruu. OcHOBHBIE MaTpullbl MKD - xecTkocTH, Mace
U np.. Bekropbl Harpy3ok OT BHENIHUX CHJI. Y4YeT HaydalbHBIX Jedopmaiui,
MpEABAPUTEIbHBIX HamnpsbkeHuM. PacnpenenieHHble Harpy3kd B KOHEYHO-
AJNIeMEHTHBIX Mozelsix. [IpuBenenne pactpeaesieHHbIX HArpy30K K y3j1aM KOHEYHO-
AJIEMEHTHOW MOJIEIIH.

AnmnpokcuManus Heus3BecTHBIX B MKD. @ynkuuu (opMbl KOHEUHBIX
sanemeHToB. Kmaccsl mnpumensieMbix QyHkiuil. CBoiicTBa (QyHKIUH (OPMBIL
TpeboBanusa k dynkuusiMm Gopmbl. TounocTs pemienuit MKD B 3aBUCUMOCTH OT
BbIOOpa (QyHKLHIA POPMBI.

CriocoObl OpMUPOBAHUS MAaTEMaTHUYECKUX MOJENEH CUCTEM B Pa3iMyYHbIX
KOOPJIMHATHBIX CUCTEMAX.

YuclieHHOE MHTETPUPOBAHME MPH BBIYUCICHUH KOAI(DPHUIIMEHTOB MATPUIL
KECTKOCTH, Macc u Apyrux matpuil B MKD. KBanpatypusie dhopmynsr ["aycca —
Jlexxanapa.

Tema 4. MeToa KOHEYHBIX 3JIEMEHTOB B IUIOCKOH 3aJa4yM TeOpPHH
yIPYrocTu

TpeyroyibHbII KOHEYHBIN 3JIEMEHT JUIs PELICHMS IUIOCKOM 3aJayd TEOPUU
ynpyroctu. TpeyronbHbie L-KOOpIMHATHI MIIOIIAIH.

Tema S. U3onapamerpuyeckne KOHEYHbIE YJIEMEHTHI

Koneunsie snementsl JlarpankeBa u CepenaumnoBa cemelcTB. DyHKIHH
GbopMbI  M30MapaMETPUUYECKUX KOHEUYHBIX 3JeMeHToB. CybOmapamerpuyeckue,
M30IapaMeTpUIecKue, cylepriapaMeTpruiecKue KOHEYHbIE 3JI€MEHTBHI.



EcrecTBeHHBIE KOOpPAMHATBI HM30IIAPAMETPUYECKUX JJIEMEHTOB, HX CBA3b C
¢busnyeckumu  koopauHatamu.  JuddepeHuupoBanue 1o  HUINYECKUM
KoopauHataM (QYHKIUH (QOpMBI  SIBHO BBIPKEHHBIX 4Yepe3 EeCTECTBEHHBIC
KOOpAWHATHI. YeThIpeXyroibHbIi OWIUHEWHBIM H30IapaMeTPUUCCKUN KOHEUYHBIN
AJIEMEHT TUIOCKOTO HAMPSHKEHHOTo cOocTosiHUS. OOBbEMHBIM  BOCHBMUY3J0BOU
LIECTUTPAHHBIN W30MAPAMETPUYECKAN KOHEYHBIM JJIEMEHT Uil MOIECIUPOBAHUS
TPEXMEPHOTO HAMPSHKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUSL.

Tema 6. Mojaesu MeTo1a KOHEYHbIX 3JIEMEHTOB JIJIsl pacyeTa IJIaCTHH H
000J104eK
KoHeuHble 351eMEHTHI I pacyeTa u3rnOa IutacTuH. DyHKIHH (GOpMBI

snemMeHToB. COBMECTHOCTh 3ieMeHTOB. KoMOMHMpOBaHUE C 3JIEeMEHTaMU pacuera
MJIOCKOTO HAMPSHKEHHOTO COCTOSHUS JUTSI CO3/IaHUS JIEMEHTOB 00O0JIOUKH OOIIEeTo
nosoxeHus. KoHeuHble 3J1eMEHThI TOHKON OCECUMMETPUYHON 000JIOUKH.

Tema 7. MoaesupoBaHue B 32/1a4aX TEIVIONPOBOAHOCTH

YpaBHEHHE TEIJIONPOBOJAHOCTU. ['paHWYHBIE YCIOBHUS ISl ypaBHEHUS
TEIUIONPOBOJAHOCTH YUeT TPaHUYHBIX YCIOBUM TMEPBOTO M BTOPOTO poJa.
CrammonapHast TEIIONPOBOAHOCTh. YpaBHeHus Jlamaca, Ilyaccona. 3amaum
Jupuxne n HelimaHa. Y4eT rpaHUYHBIX YCIIOBUM B 3a/1a4aX TEIUIOMPOBOJHOCTH.

Pemenue YpaBHCHUA HGCT&HHOHapHOﬁ TCILIOIIPOBOJHOCTH. SIBHAs ¥ HEesIBHAS
CXCMbI TpPCYI'OJIbHHKA, CXCMa HMHTCTPHUPOBAHUA KpaHKa-HI/IKOJICOHa. MGTOII
KOHCYHBIX pa3HOCT€ﬁ B CpaBHCHHUH C MCTOAOM KOHCYHBIX 3JICMCHTOB.

Tema 8. Ilyru mNOBBIIEHUSI TOYHOCTH PACYETHOTO AHAJIU3A,
BbINOJIHSIEMOI'0 METOA0M KOHEYHBIX 3JIECMECHTOB

[IpeumyiiecTBa W HEIOCTAaTKHM PA3JIUYHBIX PACYETHBIX NOAXOHAOB IPH
BBITIOJTHEHUHW MCCJICAOBAaHUN KOHCTPYKIIMA MOOWJIBHBIX MAIIMH METOJaMHU
BBIYMCIIUTEILHON MEXaHUKU. [[orpenTHOCTH, BO3HUKAIOIIXE ITPU pacueTax METOA0M
KOHEUYHBIX JJIEMEHTOB KOHCTPYKIMKW MamuH. [lyTH NOBBINIEHUST TOYHOCTH
BBIMIOJIHSIEMOTO0 METOJOM KOHEYHBIX 3JIEMEHTOB PACUETHOIO aHAIM3a HAPS)KEHHO-
ne(OPMHUPOBAHHOTO COCTOSIHUSI KOHCTPYKITUI MaIIHH.

5. O0pa3oBaresibHbIE TEXHOJIOT U

Meroauka  mnpenogaBaHuss — aucuuiiiHbl  «l{udpoBeie  TexHOIOTMU
BBIYMCIIUTENILHOM MEXaHMKW» M peanu3alus KOMIIETEHTHOCTHOTO MOJAX0Ja B
W3JIOKEHUM M BOCHPHUATHM MaTepuajga MpeayCMaTpUBacT HCIOJIb30BAaHUE
CIENYIOIIUX AaKTUBHBIX (OpPM TMPOBEACHUS] TPYIIOBBIX, WHIWBUAYAIbHBIX,
ayJTUTOPHBIX 3aHATHUA B COYETAaHWU C BHEAYJUTOPHOW paboTOll C LEJbI0
(dbopMHUpoBaHUS U Pa3BUTHS PO(ECCHOHATBHBIX HABBIKOB 00YYaIOIUXCS:

— MOATOTOBKA K BBIMOJHEHUIO JTa00PATOPHBIX PadOT B JIaOOpaTOPUSIX BY3a;

— 3alIUTa U UHIMBUIYaJIbHOE O0CYX/ICHHUE BBITIOIHAEMBIX 3TArlOB KypCOBOTO
MIPOEKTA;



— IHOATOTOBKA, IMTPCACTABJICHUC U O6CY)I(I[€HI/IG HpGSGHTaHI/Iﬁ Ha CCMHUHApPCKHX
3aHATHAX,
— OpraHus3anuvsa “ HIpPOBCACHHUC TCKYHICTO KOHTPOJIA 3HAHUHU CTYACHTOB B

(dbopme 0JaHKOBOTO TECTUPOBAHMUS;

— MIPOBCACHHUEC MACTCP-KIACCOB JOKCIICPTOB H CIICOHMAJINCTOB B o0acTn
YU CICHHBIX MCTOA0B U HpHKJ’I&I{HOﬁ MCXaHHKH.

6. OleHOYHBIE CPeACTBA /Il TEKYILIEr0 KOHTPOJIA YCIIeBAeMOCTH,
NMPOMEKYTOYHOM ATTECTALMH 10 HTOraM OCBOCHMA TUCHUILUINHBI U Y4eOHO-
MeTOAN4YecKoe odecneyeHue CaMoCTOATEIbHON padoThI CTYIeHTOB.

B mnponecce o0yueHMs HCHOJB3YIOTCS CIEAYIOLUIUME OLICHOYHbIE (HOPMBI
CaMOCTOATENIbHON pabOThl CTYJIEHTOB, OLEHOYHBIE CPEACTBA TEKYLIErO KOHTPOJIS
YCIEBAEMOCTH U IPOMEXKYTOUYHBIX aTTECTAIUI:

- TIOATOTOBKA K BBITTOJIHCHHIO JTAOOPATOPHBIX pabOT M UX 3aIUTA.
- BBITIOJIHEHUE KYPCOBOTO MPOEKTa (110 MHAUBUAYATLHOMY 33JIaHUIO JIJIST KaXJI0Tr0
oOyyaroierocs);

KypcoBo#i mpoekT npeactaBisieT coboil paboTy, MOCBAIIEHHYIO pa3paboTke
psAza  BOIPOCOB  METPOJIOTMYECKOW  MOATOTOBKH  MAITMHOCTPOHMTEIIHEHOTO
MPOM3BOJCTBA B 00BEMe, MPEIyCMaTPHUBAIOIIEM PEATU3AlNI0 TEOPETUUECKUX U
MPAKTUYECKUX HABBIKOB, 00YJarOIIUXCs MO HAIIPaBJICHUIO.

[IpumepHasi TemMa KypcOBOIO IMPOEKTA, BBIMOIHAEMOro 0Oy4aromuMucs B 6
cemectpe - «MoJeIMpOBaHUE HAMPSHKEHHO-1e(POPMUPOBAHHOTO COCTOSTHUSL U
OIICHKA JHEPreTHYECKUX CBOMCTB 3aIUTHOTO JKpaHA ITUCTEPHBI ISl TIEPEBO3KH
OTAaCHBIX TPY30B NPH €€ aBApUUHOM CTOJIKHOBEHHH C MPEMSITCTBUEM.

OneHouHbIE CpPEACTBAa TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH BKIIFOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 337aHus B popMe OJIaHKOBOTO U (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, AJI1 KOHTPOJSI OCBOEHHUSI O0YyYaIOIIUMUCS Pa3JesioB TUCIUILINHBL,
3aIATa KypCOBOI'O MPOEKTA.

OOpasIpl TECTOBBIX 3a/IaHHM, 3aJJaHUN KYPCOBBIX MPOEKTOB, KOHTPOJIbHBIX
BONPOCOB M 33JaHUU Ui MPOBEACHUS TEKYIIEro KOHTPOJIS, 3K3aMEHAIIMOHHBIX
OWJIETOB, IPUBEACHBI B MIPUIIOKEHUU 2.

6.1. ®oHJ OLIEHOYHBIX CPEJCTB /ISl POBECHNS POMEKYTOYHOM aTTeCTALMHU
o0yuaruuxcst o JUCHUIIMHE (MOAYJIIO0).

6.1.1. IlepedyeHb KOMIIETEHITUHN C YKa3aHUEM ATaoOB UX (POPMUPOBAHUS B TIPOIIECCE
OCBOEHHMSI 00pa30BaTENbHON POTPaMMBI.



B pesynbrare OCBOCHMS NUCUUIUIMHBI (MOIYJsl) (GOPMHUPYIOTCA CIEAYIOLIUE

KOMIICTCHIIU M .
Kon B pesyabTare ocBoeHUs1 00pa3oBaTeJbLHONM NPOrpaMMbl 00y4aromiicst
KOMIIeTeHIIUH J0JI2KeH 00/1a1aTh
[K-1 Crioco0OeH MPOBOIUTH pacueT AJIEMEHTOB KOHCTPYKIWH U y3moB JIA Ha
CTaTHUYECKYIO IIPOYHOCTh

B IMponeccc OCBOCHUA O6paBOBaTeHBHOﬁ IIporpaMmbl 1aHHBIC KOMIICTCHIINH,

B TOM YHCJIE€ UX OT/ACJIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOATAIHO B XOJI€
OCBOCHHS OOYYAIOIIMMUCS TUCIUIUINH (MOJYyJIeH), TPAKTUK B COOTBETCTBHH C
yueOHBIM TUIAaHOM U KaJleHJapHbIM I'pauKoM yuyeOHOTro mpolecca.

6.1.2. Onucanue noka3areJieid 1 KpUTEPHEeB OLICHMBAHNS KOMIIETEHIIHI,

¢GopMupyemMbIX 10 HTOTaM OCBOECHHS JUCHUILJINHBI (MOXYJIs1), ONMCAHUE KA

(dbopmHupoBaHUS

ABJISACTCA

JOCTHXKCHHC

OLlCHUBaHUI.

pe3yJabTAaTOB O0YUECHUS 10 AUCIUILIUHE (MOIYJIIO).

[Toka3zaTenem OLCHUBAaHUA KOMHGTGHI_[I/H?I Ha Ppa3IM4HbIX JTallaX HX

oOyJaronMMucss  IJIaHUPYEMBIX

IIK-1 Cnoco6en npoBOIUTH pacyeT 3JIeMEHTOB KOHCTPYKIHIA U y3J10B JIA Ha cTaTHYeCKYI0 IPOYHOCTh

KpuTepun onennBanus

IToka3arenn
2 3 4 5

3HAThb: OObyuaromuiics OO0yyvarommuiics OO0yyvarommuiics OO0yyaromuiics
TEOPETHYECKHE | JIEMOHCTPUPYET MOJTHOE | JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
BOIPOCHI B | oTcyTcTBHE WM | HEMTOIHBIE YaCTHYHBIE MTOJTHEIE
0671aCTH HEJ0CTAaTOYHOE TEOPETUYECKHUE TEOPETUYECKUE 3HaHHS | TEOPETUUYECKHU
TIPHKIIAHOI COOTBETCTBHE 3HaHMs B 0O0JIacTH | B o0llacTHl | € 3HaHMs B
MEXAHUKH, TEOPETUYECKUX 3HAHUH B | rrpykiagHON MPUKIaAHON obnactu
CBSI3AHHEIE c obmactu NPHUKIIAJHON | MexaHUKH. MEXaHUKH, HO | IPUKJIQAHOU
HOCTAaHOBKO# MCXaHHKH Homnyckatorcs JIOIyCKaIoTCA MEXaHUKH,
3a1au 3HAYNTENLHBIE OMIHOKHY, | HE3HAUYNTEIbHEIE CBOOOTHO
PacYeTHOro IIPOABIIACTCA OHII/I6KI/I, HCTOYHOCTH, oneplépye]‘

HEJO0CTAaTOYHOCTh 3aTPYyIHECHHS IpY | mpuobpe-
afammsa . 3HAHUM, o pany aHZPjI}I]/ITHHeCKHX ’ TEHHHI;M
KOHCTPYKIMH IMoKa3aTelei, onepanusx. 3HAHUSIMH.
MAIIIHH. oOyyaromuiics

HUCIIBITBIBACT

3HAYUTEIbHBIE

3aTpyAHEHUS npu

OIIEpUPOBAHUN




3HAHUSAMH 0P HX
IepeHoce Ha  HOBBIC
CHTYAaIlUH.

yMeTh: Obyuaromuiics He ymeer | OOygarommiics OO0yuaromuiics OO0yuaromuiics
COCTAaBJISITh WIH B  HEJIOCTATOYHOM | JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
pacyeTHbIE CTCTEHH YMEeT: HETOJIHOE COOTBETCTBUE | YACTHYHOE COOTBETCTBUE | MOJHOE
MOJENN JUISL | COCTABJIATH  PACUYETHBIE | CIEAYIOIINX yMEHHIA: CIIETYIOIMX YMEHHIA: COOTBETCTBHE
OCHOBHBIX MOJEIU M OCHOBHBIX CIIE Y FOIIIHX
KOHCTPYKTHBHBI | KOHCTPYKTHBHBIX COCTaBIIATh COCTABJISITh PACUETHBIC | YMEHHI:
X 3JIEMEHTOB | AJIEMEHTOB MalllMH; pacyeTHble  MOJENH | MOJAEINHU JI1 OCHOBHBIX
MaIllHH; U JUIS OCHOBHBIX | KOHCTPYKTHBHBIX COCTAaBJIATh

MIPOBOJIUTH pacueThbl | KOHCTPYKTHBHBIX 9JIEMEHTOB MaIlIWH; pacueTHbIe
MIPOBOJIUTH THIIOBBIX AJIEMEHTOB MaIlIUH; WIn MOJENN  JUIS
pacyeTsl KOHCTPYKTHUBHBIX WIH MPOBOAWTHh  PacYeThl | OCHOBHBIX
THTIOBBIX JJIEMEHTOB MAIIMH Ha | IPOBOJUTH PaCYEThl | TUIIOBBIX KOHCTPYKTUBH
KOHCTPYKTHBHBI | OBM; TUIIOBBIX KOHCTPYKTHBHBIX BIX 2JIEMEHTOB
X 3JICMEHTOB | MU KOHCTPYKTUBHBIX AJIEMCHTOB MaIlIlMH Ha | MalluH;
Marus Ha DBM; | MOJeIMpoBaTh HArpys3k, | SJIEMEHTOB MalluH Ha | OBM; 158105

HedcTByromKe Ha pamsbl, | OBM; 17R10 IIPOBOJUTH
MOJICINPOBATH Ky30Ba u Jpyrue | Win MOJICTTUPOBATH pacuersl
Harpy3KH, KOHCTPYKIIMU MaIlIUH; MOJIETTUPOBATh Harpy3KH, TUTIOBBIX
JeCTBYIOIINE I Harpysku, JEHCTBYIOIINE Ha | KOHCTPYKTUBH
Ha paMbl, Ky30Ba | IPOBOJIHUTH aHaJu3 | JEUCTBYIOILHE Ha | pambl, Ky30Ba U IpyTUe | BIX JJIEMEHTOB
u Jpyrue | pe3yldbTaToB  pacyeToB | PaMbl,  Ky30Ba M | KOHCTPYKIHH MallvH; | MalluH Ha
KOHCTPYKIIUU HaIpSHKEHUIA, Apyrue KOHCTPYKLUUH | WU OBM,;
MallluH; nepeMelennii u apyrux | MAUMH; MIPOBOJIUTH aHaiu3 | MIn

HEM3BECTHBIX mapameTpos | 11 pe3yJIbTaToOB pacyeToB | MOACIMPOBATH
MPOBOJIUTH B KOHCTPYKTHBHBIX NPOBOAUTH  AHAIM3 | HATIPSKEHMIA, Hal:pyslclxl,
aHaJIn3 MEMEHTaX MANIMH  pu pe3ynabTaTOB TepeMeIeHH it u | AeHcTByromme
pe3yJIbTaToB THITOBBIX pupax | PACICTOB JPYrHX HeW3BecTHbIX | H2 paMel,
pacyeToB 5 HarpyKeHs. HaIpsSHKEHUH, IapaMeTpoB g | Ky30Ba u
HaHmeeHHH’v TNepeMeIeHH U | KOHCTPYKTHUBHBIX Apyrue
TEPEMCIICHIH 1 APYruX HEU3BECTHBIX | njeMEHTAaX MALIWH IPU KOHCTPYKIIH
AbyriX 11apaMeTpoB B | TUIIOBBIX BHJIAX MattH;

bit
HEU3BECTHBIX KOHCTPYKTHBHEIX S W
mapamMeTpoB B SeMOHTAX ML MIPOBOJIUTH
KOHCTPYKTHUBHBI aHaJIn3
< EMEHTAX MpU THUIOBBIX BHUJAX | YMEHHS OCBOEHBI, HO PesyETATOB
MaIIiH, (B Harpy e FOTyCEAIoTes pacyeToB
HE3HAYMTEIIbHBIC
HacTHocTH ) JlonyckatoTcs OIIMOKKM,  HETOYHOCTH, HANPSKEHHH,
E[ZZ[;;HXKWOBaX’ 3HAYUTENbHBIE OIIMOKH, | 3aTPYIHEHHUS npu | MEPEMeEIIeHHH
nepeHoce yMeHuil Ha | M ApYyTux
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JBUTaTENei) IPOSBILIETCA HOBBIE, HECTAaHAAPTHBIE | HEUM3BECTHBIX
Ipd  THUIIOBBIX HE0CTATOYHOCTh CHUTyalnu. nmapaMeTpoB B
BUJIAX BJIaJCHHSI HaBBIKAMU II0 KOHCTPYKTHBH
HarpyKEHHUS. pany Tiokasateled, BIX DJIEMEHTAX
OO0yyaromuiics MAIMH  TIpH
UCTIBITHIBAET
THUIIOBBIX
3HAYUTENBHBIC
3aTPyAHEHHS pu BHax
IIPUMEHEHUH HAaBBIKOB B HArpyKCHUA
HOBBIX CHTYyalUsX.
CBoOoIHO
olepupyeT
nproOPETECHHBI
MH YMEHHSMH,
IPUMEHSIET UX B
CUTyaLHAX
HOBBIIICHHON
CJIOKHOCTH.
BJIANCTH: OOyuaromuiics He Biameer | OOyuaromumiics He B | OOydaromuiics OO0yyaroruiics
METOAaMU 150051 B HEJOCTATOYHOH | IIOJIHOM Mepe BIALeeT | YaCTUYHO BIAleeT | B IIOJTHOM
BBIUYUCIIUTEIBHO CTCIICHU BJIAACCT MECTOAaMU METOJaMH METOJaMH o0neMe BJIagcCT
i Mexanuky | BPIYUCIATEIbHON BBIYMCIIUTEIIBHON BBIYMCIIUTEIIBHON METOlaMHU
IIPUMEHUTEIBHO | MEXAHMKH MEXaHUKH MEXaHUKH BBIYMCIUTENIbH
K sneMenTam | TPYMMEHHUTEIBHO K | IPUMEHUTEIBLHO K | IPUMEHUTEIBHO K | O MEXaHUKHU
MalIMHOCTpouTe | JJIEMEHTAM dJIEMEHTaM 3JIeMEHTaM [IPUMEHHUTEIIbH
TTBHBIX MalIMHOCTPOUTEIBLHBIX MAaIllMHOCTPOUTEILHEI | MAIMMHOCTPOUTEIIBHEL | O K 3JICMCHTaM
KOHCTPYKITHH KOHCTPYKIIHH. X KOHCTPYKIIHH. X KOHCTPYKIIHH. MalliHOCTPOU
HaBplkHm OCBOEHBI, HO | TEIBHBIX
Homyckarorcs JIOILyCKaIOTCS KOHCTPYKITHH.
3HAYUTEILHEIE OITHOKH, | HE3HAUYNTEILHEIE CB00OOIHO
IPOSIBILETCS OIIMOKHK, ~ HETOYHOCTH, | [IpUMEHSET
HCI0CTAaTOYHOCTh 3aTpyaAHCHUA IPpH | MOJIy4YECHHEBIE
BJIaJ€HH HAaBBIKAMH II0 | IEPEHOCE YMEHUH HA | HaBBIKH B
pany HOKa3aTeJ]eI71, HOBBIC, HCECTaHAAPTHBLIC CUTYyalMIX
OO0yyaroimuics CUTYyaIUH. MOBBIIIIEHHON
UCIIBITHIBAET CJI0>KHOCTH.
S3HAYUTCIIbHBIC
3aTpyAHEHHS npu

MMPUMCHCHUHN HABbBIKOB B
HOBBIX CUTyalUAX.

[ITkansl oOLEHUBAHUSA pE3YJIbTATOB MPOMEXKYTOYHOM aTTeCTallMM U UX
OIYCaHUeE:
dopMa IPOMEKYTOYHOM aTTECTALUM: IK3AMEH.
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[IpomexxyTouHas arrectanusi 00ydJaromuxcs B popMe 3K3aMeHa MPOBOIUTCS
M0 pe3ysibTaTaM BBHIMOJIHEHHUS BCEX BUJOB Y4eOHOH paboOThI, MPETyCMOTPEHHBIX
y4eOHBIM IUIAHOM 0 JAaHHOW AWCIUIUIMHE (MOIYJII0), MPU 3TOM YYHTHIBAIOTCS
pe3yNbTaThl TEKYIIEro KOHTPOJS YCIEBaeMOCTH B TeueHue cemectpa. OreHka
CTCTICHH JOCTI)KCHUS OO0YUYaIOIUMUCS TUIAHUPYEMBIX PE3yIbTaTOB OOyUYEHUS IO
TUCITUIUIMHE (MOMIYJII0) TIPOBOJUTCS TIPETojaBaTeeM, BEAYIIUM 3aHATHS II0
TUCIHUILTHHE (MOJTYJTI0) METOI0M SKCIIEPTHOM olleHKH. [1o nToram mpoMeKyToqHOH
aTTeCTallM 1O JAWCHUIUIMHE (MOMYIIO) BBICTABISIETCS OIEHKA «OTIUIHOY,
«XOPOIIIOY, «YAOBIECTBOPUTEIHHO» UITU «HEYTOBICTBOPUTEIHHOY.,

K npomMexyTouHOW aTTecTamuu JOMYCKAIOTCS  TOJBKO  CTYICHTHI,
BBITIOJIHUBIIIE BCE BHABI y4eOHOHW paboOThl, NTPETYCMOTPECHHBIE padoueit
nporpamMmmMoii o auctuiuinHe  «ludpoBeIe TEXHOIOTHH  BBIYUCIUTEITHHON
MEXaHUKW». TPONUIA TPOMEXYTOUHBIM KOHTPOJb, BBITTOJHWIN JIA0OpAaTOpPHBIC
pabOThI, BRITOJIHIIIA KYPCOBOU MPOEKT.

HIkajaa oneHNBaHUA Onucanue

BelmonHensl  Bce  BHABI  y4yeOHOW  paboThl,
NpPEeIyCMOTPEHHbIE  Y4eOHbIM  IUIaHOM.  CTyneHt
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHHH,
HaBBIKOB TIPUBEJIEHHBIM B TaOJIMIaX IOKa3aTesei,
OO ONEepUpPYeT MNPUOOPETEHHBIMU 3HAHUSIMU, YMGHI/ISIMI/IU,
HAaBBIKAMM, ITPUMEHSET UX B CUTyalUsX MOBBILIEHHOU
cinoxxHoctd. [lpm 3ToM MOryt OBITH JONYILIEHBI
HE3HAUUTEIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyJIHEHHUS
IpU AHATIMTUYECKUX OIEpanusix, MepeHoce 3HaAHUU U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYallNH.

BoimonHensl  Bce  BHABI  y4eOHOW  paboThl,

MPELYCMOTPEHHBIE YUEOHBIM TLIAHOM.

OOyyaromuiics JEMOHCTPUPYET YaCTUYHOE

COOTBETCTBHUE 3HAHUM, YMEHHUI, HABBIKOB 110 IPEIAMETY.

Xoporo
HaBblkM OCBOEHBI, HO JTOIYCKAKOTCSI HE3HAYNUTEIIbHBIC

OIIMOKH, HETOYHOCTH, 3aTPyAHEHHs IpU IMepeHoce

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAIlUH.

BoimonHensl  Bce  BHABI  y4yeOHOM  paboThI,
Y 10BJIIETBOPUTEIIBHO
MPELYCMOTPEHHbBIE YUEOHBIM TUIAHOM.
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OOyuaroiuiics JEMOHCTPUPYET 3HAYUTEIIbHbIE
OLLIMOKH, MPOSIBISIET HEAOCTATOUHOCTh 3HAHUM, YMEHUN
M BIAJCHUS HAaBBIKAMU TI0 HECKOJbKUM TEMam
npeameta. OOyJaronuicss UCTIBITHIBAET 3HAUYNTEIHHBIC
3aTPpyJHEHUS] TIPU NPUMEHEHUM YMEHUN U HABBIKOB B
HOBBIX CUTYAaIUsX.

He Brimonnen onuu miu 60jee BUIOB y4eOHOM pabOTHI,
NPELYCMOTPEHHBIX  y4yeOHbIM  IiaHoM.  CrTyneHt
JEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHUIA,
YMEHMM, HaBBIKOB MpPHUBEACHHBIM B  TabiMLax
HeynoBnerBoputenbHo | mokaszaresneil, JOMyCKalTCs 3HAYUTENbHbIE OIINOKH,
MPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHHI, HABBIKOB 110
pSAy MmoKa3aresneu, CTyIEHT UCTIBITIBAET 3HAUUTEIIbHBIE
3aTpyAHEHUs] TPU  ONEPUPOBAHMM  3HAHUSAMH H
YMEHUSIMH [IPU UX IIEPEHOCE HAa HOBBIE CUTYAIIHH.

@oHIBI OIIEHOYHBIX CPEACTB MPEIACTABJIEHBI B MPUJIOKEHHH 2 K padouei
nmporpamMme.

7. YueOHO-MeTOANYeCKOe U HH(POPpMAIHOHHOE o0ecnieyeHre JUCHMIIIMHBI.

a) OCHOBHAas JiUTeparypa:

1. Casenbe, JI. M. CtpouTenbHas MEXaHHKA CTEPKHEBBIX CUCTEM: YUYEOHOE
nocodbue / JI. M. CaBenbeB. — Camapa: Camapckuii ynuepcutet, 2020. — 87 c.
URL: https://e.lanbook.com/book/189022

0) 1OMOJIHMTEJIbHAS JIUTEepaTypa:

1. Temuc, KO.M. Pacuer HamnpskeHHO-IEPOPMUPOBAHHOTO COCTOSHUS
KOHCTPYKITUH METOJOM KOHEUYHBIX JJIEMEHTOB [DJIEKTpOHHBIN pecypc]: yueO.-
meroa. nocooue / FO.M. Temuc, X.X. A3MeToB. — DIEeKTpoH. JaH. — MockBa:
MI'TY wum. H.D. baymana, 2012. — 51 c¢. — Pexum pocryna:
https://e.lanbook.com/book/52253

2. Mumenkos, I'.B. MeTon KOHEUHBIX 3JIEMEHTOB B KypCe CONPOTUBIICHUS
MaTepualioB [DJIEKTPOHHBIM pecypc]: yueO. mocodbue / I'.B. Mumenkos, 1O.H.
Camorun, B.I1. YupkoB. — DnekTpoH. n1aH. — Mockpa: @uzmatiut, 2015. — 472
c. — Pexxum moctyma: https://e.lanbook.com/book/71992

B) DJIEKTPOHHBIE 00pa3oBaTe/ibHbIC PeCypcChl.
Kypc BorunciaurebHas MeXaHuKa
https://online.mospolytech.ru/course/view.php?id=12453
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no

- YHHABEpPCaIbHas MPOrpaMMa METOJ1a KOHEUHBIX JJIEMEHTOB, IIPUMEHsIEMast HA
IPEANPUATUAX MALIMHOCTPOCHMUS;

- yHUBepcalbHasg mnporpamMma 3-D mnpoexTthpoBaHus, NpuUMEHseMas Ha
IPEANPUATUAX MATMHOCTPOCHMUS;

- 0(pUCHOE IPOrPaMMHOE 0O€ECTIEUEHHE.

HNHTepHEeT-pecypchl HE NPELYCMOTPEHBI.

8. MaTepua/bHO-TeXHHYeCKoe o0ecneyeHue I CUMIJIMHBI.

o Aynuropus A JIEKIMOHHBIX U NPAKTUYECKUX 3aHATUHA OOIIEro
¢doHzma: croyibl y4eOHbIE CO CKaMbsIMM, AayAMTOpPHas JIOCKa, HACTEHHBIH
IPOEKLUMOHHBIN 3KpaH. Pabouee MecTo nmpenogaBatesns: CTol, CTyl.

o KommproTepHslii  KjlacC : CTOJBL, CTYJbs, MapKepHas [OCKa,
KOMIIBIOTEPHl C TPUKIATHBIM TEMaTHUYECKUM MPOTPAMMHBIM OOECIICUYCHUEM,
MO/IBECHOM MPOEKTOP C MHTEPAKTUBHOW NOCKOoW, Pabouee mecTo mpemnojaBares:
CTOJI, CTYJI, KOMIIBIOTEP.

9. MeToauyeckue peKOMeHAAIUM ISl CAMOCTOSITEIbHOH PadoThl
CTYJACHTOB

3aayaMu CaMOCTOSITENIbHON PaOOThI CTYICHTOB SBJISIFOTCS:
CucreMarnzands W 3aKpEIUICHUE IOJTYYEHHBIX TEOPETUUYECKUX 3HAHUU U
NPAKTUYECKUX YMEHUMN CTYAECHTOB;
VYriybrieHrne U paciIMpeHrue TeOPETUYECKON MOATOTOBKY;
dopMUpoBaHUE YMEHUIN UCMOJb30BATh HOPMATUBHYIO, TPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIIUIO U CICIIUATBHYIO TUTEPATYPY;
Pa3BuTHE MO3HABATEIBLHBIX CIIOCOOHOCTEN U AKTUBHOCTH CTYAECHTOB, TBOPUYECKOM
WHUIIMATUBBI, CAMOCTOSITEIbHOCTU, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;
Ucnonb3oBanue maTepuana, COOpaHHOTO M TMOJYYEHHOTO B XOJ€
CaMOCTOSITEJIbHBIX 3aHSATUH Ha TMPAKTUYECKUX 3aHATUSIX, MPU HAMUCAHUU
KYpPCOBBIX M BBIITYCKHOM KBamu(UKAIMOHHOW paboT, s dPdexTuBHOM
MOATOTOBKHU K UTOTOBBIM 3a4€TaM U K3aMEHaM.

N3ydyeHne  OUCHMIUIMHBI  JIOJDKHO — CONPOBOXIATHCSA ~ WHTEHCUBHOU
CaMOCTOSATENbHON PabOTON CTYJAEHTOB C PEKOMEHJIOBAHHBIMHU IMPENOIaBATEIIIMU
JUTEPATyPHBIMU UCTOYHUKAMU U C MaTEpUAIIAMU, TTOJTYYEHHBIMH Ha JIEKIIMOHHBIX,
MPAKTUYECKUX 3aHATHUSAX U TA0opaTOpHBIX paboTax. CTyIeHT N0JKEH TOMHHUTh, YTO
HAaYMHATh CaMOCTOATENIbHBIE 3aHSATUA CJIEAYEeT C TEPBOTO JHS H3Yy4YCHUS
JUCHUIUIMHBI U TPOBOJUTH UX peryisapHo. O4eHb BaXKHO MPUIOKUTH MaKCUMyM
YCHUJIUH, BOJIU, UYTOOBI 3aCTaBUTH CeOs1 pab0TaTh C MOJIHOM HArPy3KOH ¢ MEPBOTO JTHS.

Kaxaplii CTyIEHT JOJDKEH caM IUIAaHUPOBaTh CBOKO CAMOCTOSITEIBHYIO
paboTy, UCXOMAsl U3 CBOUX BO3MOXKHOCTEH W MPHOPUTETOB. DTO CTUMYIUPYET
BBITIOJTHEHUE PAOOTHI, co3daeT Oojee CIOKOMHYH OOCTaHOBKY, UTO B HTOTe
MTOJIOKUTEJIPHO CKa3bIBAETCS HA YCBOCHHUH MaTepuala.

Ha ocHoBe wu3yueHHs pPEKOMEHJOBAHHOW JIUTEPATYphl II€I€CO00pa3HO
COCTAaBUTh KOHCIIEKT OCHOBHBIX TEPMHHOB, TIOJIOKEHHI U ONpEACICHUH,
TPEOYIOIMUX 3aIIOMUHAHUS U HEOOXOAUMBIX ISl OCBOEHUS Pa3/IeiOB IUCIUTLIAHBI.
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Jlis  TUTOAOTBOPHON paboThl HEMAJIOBAXHOE 3HAYCHHE HMeeT O0O0CTaHOBKA,
opraHuzaids pabodero mecra. HyxHO H00UTBCS, 4TOOBI MECTO pPabOTHI IIO
BO3MOKHOCTH OBUIO MOCTOSTHHBIM. PaboTa Ha MPUBBIYHOM MECTE JIeJaeT ee Ooiee
M10I0TBOPHOM. [IpOyKTHBHOCTE pabOThI 3aBUCHT OT IMPABUILHOTO YepPEIOBAHUS
Tpyaa u oTabixa. [lo3ToMy KakIble yac Wiiu JIBa CIEAyeT JeaTh, nepepbiB Ha 10-
15 munyT. BBIXOmHBIC THU ITydIlle TIOCBATUTH AKTUBHOMY OTIBIXY, 3aHSITHSIM
CIIOPTOM, TPOTYJIKAMHU Ha CBEXKEM BO3AyXe U T.J. Jake mepextoueHue ¢ OJHOTO
BHJIa YMCTBEHHOU pabOTHI HA APYTON MOXKET CITY>)KUTh aKTUBHBIM OT]IBIXOM.
Ocoboe mecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJHON U3 (HopM 00ydeHus u
KOHTPOJISI CaMOCTOSITeTTbHOM paboThl. KOHCYIbTHpOBaHUE MpEAIoiaracT 0coObIM
o0pa3oM  OpraHM30BaHHOE  B3aMMOJCHCTBHE  MEXKIYy  IperojaBaTesieM-
KOHCYJIbTAHTOM H CTYJACHTaMH, HaIlpaBJICHHOE Ha pa3pelieHue MpoosieM W
BHECCHHE IMO3UTHUBHBIX U3MEHEHUH B IEATEIHLHOCTh CTYJCHTOB.

9.1 MeToanuyeckue yKa3aHHMsi IO BBINOJHEHHI0 M O(POPMIIEHHIO KYPCOBBIX
MPOEKTOB 110 aucuuniinHe «ludpoBbie TEXHOJOIrHHM BBIYMCIAUTEIbHOU
MEXAaHUKHW»

9.1.1 TpeboBanus Kk 0GopMIEHHI0 KYPCOBOT0 NPOEKTA
1. KypcoBoii npoekT nomkeH ObITh odopmieH B Buiae Ha Jjucrtax gopmara A4 co
CIICAYIOMIMMH TIOJISIMU:

e Jleroe - 25 MmMm.
e Bepxaee - 15wmm.
e [lpaBoe - 15 mm.
e Hmwxknee - 15wmm.

2. KypcoBo#i mpoeKT AODKEH MMETh TUTYNbHBIA Juct. [Ipumep odopmieHus THUTYIBHOTO
JUCTAa TOKa3aH B TPUIIOKECHHH.

3. KypcoBoii mpoeKT AODKEH COMepXaTh CIEAYIONINE pPa3Jellbl:

Conepxanue.

Bsenenue.

OcHOBHas1 4acTe.

3aKIr04YeHHUE.

Cnucok MCNONb30BaHHOM JINTEPATYPHI.

[Tpunoxenus (He SBIAIOTCS 00s3aTEIBHOM YAacThIO OTYETA).

4. CrpaHuubl oTyeTa JOJDKHBI ObITH NMpOHyMepoBaHbl. Hymepanusi HaumHaeTcs co BTOpPOM
cTpaHulpl. Ha TUTynpHOM JHMCTE HOMEp CTpaHMIE HE INPOCTaBISAETCS.

5. B ocHOBHOWM 4YacTu HaxoAsTcsd BC€ IPOHYMEPOBaHHBIE TIJaBbl, maparpadsl H
nojnaparpadsi.

Hymepanus maparpadoB u noamnaparpadoB MPOU3BOIATCS CIEAYIOIIUM 00pa3oM:

e [lepBas mudpa obOo3HAYaET HOMEP TJIABHI.

e Bropas uudpa - nopsaxoBslii HoMep maparpada.

e Tperbs nudpa - NopsAAKOBBIA HOMeEp moanaparpada.
Hanpumep, naparpad 2 u noamaparpad 5 maparpada 2 rnasel 3:

e |l Onucanue pacueTHoii cxeMbl

e 3.2 I'paHMYHBIE YCJIOBUA

e 3.2.5 I'panu4HbIEe YCJA0BHS 10 NEPEeMeELICHUSAM
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Hymepanus pucyHKOB NPOU3BOIMTCS CIEIYIOIIUM 00pa3oM:
e IlepBas nu¢ppa o603HaUaeT HOMEp IJIABBHL
e Bropas nudpa - mopsAKOBBII HOMEp PUCYHKA B TJIaBe.

Hanpumep, pucyHOK B TJlaBe 3, UMEIOIIMNA MOPSAKOBBIM HOmep 11:

e Puc. 3.11. /InasoroBoe OKHO BBOJIa MCXOJHBIX JIAHHBIX
Touka B KOHIIE Ha3BaHHWs TJaBbl, maparpada, mogmaparpada U puUCyHKa HE CTABHTCH.

Ha3zBanue riiaBbl MUIIETCS 3arjaBHBIME MOTYXUPHBIMU OykBamu. HazBanus naparpados u
nojnaparpagoB MHUIIYTCS CTPOYHBIMH MOYKUPHBIMUA OYKBaMH, 38 UCKIIOUEHUEM MTEPBOI

OykBbI, 3arnaBHoi. [logmaparpadsl MOTyT OBITH BBIIEIEHBI KYPCHBOM.

Hymepanus ucnonab30BaHHOM JUTEpaTypbl MPOU3BOJIUTCS JINOO B aln(aBUTHOM IOPSAJIKE,
100 10 Mepe CChUIOK Ha Hee B TEKCTE KypCOBOM paboThI.

0.1.2 TpeGoBanus K coaepKaHUIO pa3aeJoB KypcoBOro MpoeKTa

B COACPKAHUUA JOJXKHBL OBITE IMpCACTAaBJICHbI Ha3BaHHA BCCX TJIaB, r[aparpa(bOB u
r[oz[naparpa(bOB C YKa3aHHMEM HOMCPOB HaAYAJIbHBIX CTpPAHUII.

Bo BBenenun 00OCHOBBIBACTCS AKTYAJIbHOCTb U CTAaBUTCA LCJIb pa6OTI)I, MNEPCUHUCIIATOTCA
peuIacMbIC 3aJladud KW OaCTCA KPAaTKOC COACPIKAaHUC BCCX IJIaB. I[J'IH KYpCOBOI'O IIPOCKTA,
COACPIKAIICTO KOHKPCTHBIC 3a/Jaun, Ja€TCA ITOCTAaHOBKA 3a/1a4.

TeOpeTI/IquKaﬁ pa60Ta MOKET HOCUTh OMNHCATENIbHBIM HJIH METOOUYECKHU XapakKkTep.

B ocHOBHOIT yacTH TOAPOOHO OMUCKHIBAETCS MOCIEAOBATENLHOCTh PEIICHUS 3a/1auH.
Ilpumepnpwiii 11aH OCHOBHOU 4aCTH

e [locranoBka 3amaun. CBeneHus 00 OOBEKTEe HCCIEIOBaHUA M OOJACTH

MAaIIMHOCTPOEHHUS.

TeopeTnueckre OCHOBBI pEIICHUS 3a/1a4H, UCII0JIb3yEMbIE aITOPUTMBI.

Onucanue NporpaMMHOro o0ecredeHus

HcxonHble faHHbIE, ONTUCAHUE PACUYETHON CXEMBI.

Xapakrepuctukun Mozaenu MKD. KosmyecTBo 351€MEHTOB, Y3710B, CTEHEHEH

CBOOO/IEL.

OnucaHue TUIIOB KOHEUHBIX DJIEMEHTOB.

e Hudopmanus 00 yclIoBUAX 3aKpEIUICHUS U HArpy>KEHUSI.

e [TlocnenoBarenbHOCTh (POPMUPOBAHUS MOJIENH CpeacTBaMu mporpamMmbl MKDO,
0COOEHHOCTH ITOATOTOBKH MOIEIH.

e Uudopmanus o mporecce pereHus 3a1a4mn.

e (BefcHMS O KOMIBIOTEpE, XapakTepucTukax nporpammel MKDO (Ha3Banume,
BepCHUs, BO3MOXKHOCTH), HEOOXOJUMBIX BBIYMCIUTENBHBIX PECypcax, BPEMEHH
pelieHusl.
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e AHanu3 pe3ysIbTaTOB PaCyeTOB.
4. B 3ak/I04eHMH JaeTCs KpaTKas OLEHKAa W OCHOBHBIC BBIBOJBI BBIMIOJTHEHHOW pPaOOTHI.
5. B npuio:keHme BBIHOCUTCS HH(POPMAIMOHHBIM Marepuan, He TPeOYIOIIMA IeTalbHOTO

paccCMOTpEeHHsI B OCHOBHOW 4YacTu (Hampumep, TaOnuipl, Trpaduku, PUCYHKH, JIUCTUHTH
porpamMm | T.11.)

9.1.3 TpeGoBanus K BLINOJIHEHHIO KYPCOBOI0 IIPOEKTA

=

KypcoBoii mpoekT momkeH ObITh OQOPMIICH COTVIACHO TPEOOBAaHMSM yKAa3aHHBIM BBIIIIE.

2. CopnepkaHue KypCOBOT'O TIPOEKTa JOJDKHO COOTBETCTBOBATH  IEPEUMCIICHHBIM BBIIIC
TpeOOBaAHUSIM.

3. KypcoBoii mpoekT momkeH OBITh CHAH 3a JIBE HEAETH 10 OKOHYAHHUS CEMECTpa.

10.MeToanuyeckue peKoOMeHAAIUM IS IPenoiaBaTeis

B3anmonelictBue Ipenojasaresss CO CTyAEHTAaMU MOKHO pas3JeliuTh Ha
HECKOJIBKO COCTAaBJISIOUIMX — JIEKIIMOHHBIE, NPAKTUYECKUE U JIabopaTOpHbIE
3aHATAA W KOHCYJIbTHpOBaHue. lIpenomaBarens JODKEH IOCIEN0BATEIBHO
BBIYMTATh CTYAEHTAaM psAX JEKIUH, B XOAE KOTOPBIX CIEAYET COCPEAOTOYUTH
BHUMAHHE HA KIIFOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOrO0 MaTrepuana, a
TaK)K€ OpPraHru30BaTh MPOBEACHUE MPAKTUUECKUX 3aHATUN TaKUM 00pa3oM, 4TOObI
AKTUBU3UPOBATh MBIIUIEHUE CTYJICHTOB, CTUMYJHMPOBAaTh CaMOCTOSTEIBHOE
U3BJIICUEHUE HUMHU HEOOXOIMMOM HMH(POPMALMM U3 Pa3IUYHbIX HCTOYHHUKOB,
CPaBHUTEIIBHBIM aHAJIA3 METOJOB PELICHHUM, COIOCTABICHUE II0JYyYECHHBIX
pe3ynbTaToB, POPMYIHPOBKY U apIryMEHTALMI0 COOCTBEHHBIX B3IJISJ0B HA MHOTHE
CHOPHBIE MPOOJIEMBI.

[lepen HavanoM mpenojaBaHus MPENoIaBaTeN0 HEOOX0AUMO:

- U3Y4YUTh PabOYyI0 NPOrpaMMy, LEJIH U 3a1a4d JUCIUTUIHHBL

- YeTKO MPEACTaBIATh ce0e, KaKhe 3HAHUsI, yMEHMSI U HAaBbIKU JOJKEH TPUOOPECTH
CTYJICHT;

- IO3HAKOMMUTCS C BUAAMHU Y4eOHOU paboThI;

- U3YYUTh COJIEPIKAHUE PA3ACIIOB TUCLUIUIMHBI.

B Xome NEKIMOHHOrO 3aHATUS NPENOAABATENb HOJDKEH HA3BaThb TEMY,
yuyeOHbIE BOIIPOCHI, O3HAKOMHUTHb CTYACHTOB C T[I€PEYHEM OCHOBHOW U
JOTIOJTHUTEIIBHOMN JIUTEPATYPHI IO TEME 3aHITHUA.

Bo BcTynuTenbHONW 4YacTH JIEKIIMM OOOCHOBAaTH MECTO U POJb H3ydaeMOu
TeMbl B Yy4eOHOW IUCIMIUIMHE, PACKpBITh €€ MpakThdyeckoe 3HadyeHue. Eciu
YUTAETCS HE NepBas JIEKIUs, TO HEOOXOAUMO yBs3aTh €€ TEMY C MPEeIbIAyIIeH, He
Hapylas JIOTUKUA U3JI0KEeHHsI yueOHOro martepuaina. JIeKIuio ciieqyeT HauyuHaTh,
TOJIBKO 4€TKO 0003HAUMB €€ XapaKTep, TEMY U KPYT T€X BOMPOCOB, KOTOPHIE B €€
xo0J1e OyAyT pacCMOTPEHHI.
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B OCHOBHOW uacTH JEKIUH CJIEIyeT PacKphIBaTh COJACP>KaHUE YUEeOHBIX
BOIPOCOB, AKIEHTHUPOBaTh BHHUMAaHUE CTYJIEHTOB HA OCHOBHBIX KaTEropHsX,
ABJICHUSIX U MPOILECCaX, OCOOCHHOCTAX MX MPOTEKaHMs. PacKppIBaTh CYIIHOCTh U
COJIEp’KaHUE PA3JINYHBIX TOYEK 3PEHUS M HAYYHBIX IMOAXOAO0B K OOBSICHEHHUIO TEX
WIA WHBIX SBJIEHUM U mpoueccoB. CienyeT apryMeHTHPOBAHO OOOCHOBATb
COOCTBEHHYIO TO3MIMIO MO CHOPHBIM TEOpEeTUYeCKuM Bompocam. [IpuBoguTsh
npuMepsl. 3a1aBaTh N0 X0y M3JI0KEHUS JIEKIHOHHOTO MaTepraia pUTOPUYECKHUE
BONIPOCHI U CaMOMYy JaBaTh Ha HHUX OTBET. DJTO CHOCOOCTBYET AaKTHUBU3AIMU
MBICIIUTENBHOM JESTENbHOCTU CTYJEHTOB, MOBBIIICHNIO UX BHUMAHUS U UHTEpeca K
MaTepuaidy JIEKIUHM, ee cojepxaHuto. lIpenonaBarenb [OOMKEH PYKOBOIUTH
paboToOli  CTYAEHTOB 1O KOHCHEKTUPOBAHUIO  JIEKIIMOHHOTO  MaTepuana,
OJYEpKUBATh HEOOXOAUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUIl
U3y4aeMoi TeMbl, 0c000 BBIIEISISI KATETOPUIHBIN armapar.

B 3akiounTeNnbHON YacTu JIEKIMH HEO0OXOIMMO c(OopMyJIHpOBaTh 0O0IIHE
BBIBOJIBI 110 TEME, PACKPBIBAOLIUE COJEPKAHUE BCEX BOIPOCOB, MOCTABJICHHBIX B
nexuu. OOBABUTH IUIAH OYEPEAHOTO0 CEMUHAPCKOT0 WM JIA0OPATOPHOTO 3aHATHUS,
JaTh KpAaTKUE PEKOMEHJAUUU II0 IOATOTOBKE CTYJAEHTOB K CEMHHApy WIH
nabopatopHoii pabote. OnpenenuTb MECTO M BpeMsl KOHCYJbTAIIUU CTYJCHTaM,
MO>KEJIaBIIUM BBICTYIIUTh HA CEMUHAPE C JOKJIaJaMuU U pepepaTtaMu 10 aKTyadTbHbIM
BOIIPOCaM 00CYXAaeMOM TEMBI.

[leap mpakTHUeCKUX M JaO0OPATOPHBIX 3aHATUNA - 00ECIEUUTh KOHTPOJIb
YCBOEHHUSI yU4EOHOIO MaTepuaia CTyJeHTaMH, pacllupeHnue U yriayOieHne 3HaHuH,
MOJIyYEHHBIX MU Ha JIEKUHUSAX U B XOJI€ CAMOCTOATENbHOU paboThl. [loBbIIeHNE
3 (PEKTUBHOCTH MNPAKTUYECKUX 3aHATUH JIOCTUTAETCS IOCPEACTBOM CO3JaHUs
TBOPUYECKON OOCTaHOBKM, paclojiararoliel CTYJEHTOB K  BbBICKa3bIBaHUIO
COOCTBEHHBIX B3IJIAJIOB U CYXKIEHUU MO OOCYKIA€MBbIM BOIIPOCAM, KEJIAHUIO Y
CTYJIEHTOB NOpadOTaTh Y JOCKH MPU PELICHUH 3a/au.

[Tocne kaxao0ro JEKUMOHHOIO, JJa0OPATOPHOTO M MPAKTUYECKOTO 3aHSATHUS
CIeJIaTb COOTBETCTBYIOLIYIO 3alKCh B KypHajlaX yyeTa MOCEIIaeMOCTH 3aHSATHI
CTYJEHTAMH, BBIICHUTB Yy CTAPOCT YUYEOHBIX TPYIIIT IPUUUHBI OTCYTCTBHS CTYIEHTOB
Ha 3aHATUAX. [ IpOBOAUTE rpynnoBbIe U MHAUBUAYAJIbHbBIE KOHCYJIBTALIMH CTYIEHTOB
10 BOIPOCAM, BO3HUKAIOLIUM Yy CTYAEHTOB B XOJ€ MX MOJATOTOBKH K TEKyIIEH U
POMEXYTOUHOM aTTecTaliu 1o y4eOHOM IUCHUIUIMHE, PEKOMEH0BAaTh B IOMOIIb
y4eOHbIE U IPyTrue MaTepuabl, a TAKKE CIPABOUYHYIO JIUTEPATYPY.

OK3aMeH WIM 3a4eT M0 AUCHMIUIUHE MPOBOAUTCA B (opMe MUCHMEHHOTO
HK3aMEHa C MOCIEAYIOUIEH MHIMBUIYaTbHOU Oecenoil co CTYyJEeHTOM Ha OCHOBE
BOIPOCOB, C(HOPMYJIUPOBAHHBIX B 3aYETHBIX WJIM SK3aMEHALMOHHBIX Owiierax. B
OusIeT BHOCUTCS JIBa TEOPETUYECKUX U OJUH MPAKTHUECKUN BOMIPOC U3 Pa3INUHbBIX
pa3zieyoB NUCHUILIMHBI 1711 O0Jiee MOJHOM MPOBEPKU 3HAHUM CTYIeHTOB. OleHKa
BBICTABIIICTCS TpenojaBaTeieM M Oo0bsBisieTcs mocie oreera. IlpemogaBaTesns
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HpI/IHI/IMaIOIIII/Iﬁ 3a4€T MHJIHM DJBK3aMCH JIMYHO HECCT OTBCTCTBCHHOCTL 3a
IMPaBUJIbHOCTDL BBICTABJICHHUA OLICHKH.
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[Tpunoxenue 1.
CprKTypa H COACPKAaHUEC TUCHHUIIJIHNHBI ((]_[I/I(l)pOBbIe TEXHOJOITMH BbIYHUCJIUTEIbHON MEXaHUKH» 110 HanpaBJICHUIO

IMOATOTOBKU
15.03.03 «IIpuxjaagHasi MeXaHUKA»
(0axkanasp)
~ Buabl yueOHo# padoThl, Dopm
g g B BKJII0YAS] CAMOCTOAATEIbHYIO Buasbl camocTosiTesIbHOM PadoThI bl
Paznen g % 2 pPaGoTy CTYIEHTOB, CTYJIeHTOB arrect
/n 3 = 3 U TPYA0EMKOCTh B Yacax anuu
J | I/C | JIao | CPC | KCP | K.P. | K.IL. | PP | Pedpepar | K/p | D | 3
CenbMoii cemecTp
1.1 | Tema 1. Beeoenue 7 1 2 4
JIaboparopHasi pabota «3HaKOMCTBO
12 |¢© UHTEpPEIHCOM  YHHBEPCAILHOTO 7 1 5 5
MPOrPaMMHOTO OOecTiedeHs] MeTo/1a
KOHEYHBIX SJIEMEHTOB»
Tema 2. Ceéeoenusn u3 mexaHuxku
1.3 7 2 2 6
depopmupyemozo meepoozo mena
1.4 | Jlabopamopnas paboma «mema 2» 7 2 2 2
Tema 3. Memoo Koneunvix
1.5 | snemenmos xax evruucirumenvhotii 7 3-4 4 12 +
Memoo peuwleHus 3a0a4 MeXaHuKu
1.6 | Jlabopamopnas paboma «rema 3» 7 3-4 4 2
Tema 4. Memoo Koneunvix
1.7 | snemenmos ¢ nnockoii 3a0auu 7 5-6 4 12
meopuu ynpyzocmu

20




1.8 | Jlabopamopuas paboma «mema 4». 5-6 4 2

19 Tema 5. H3onapamempuueckue 7.8 4 12
KOHeuHble I71eMeHmbl

1.10 | Jlabopamopnas paboma «mema 5». 7-8 4 2
Tema 6. Mooenu memooa

1.11 | koneunvix r31emenmos ons pacuema 9-12 8 12
naAcmuH U 060104eK

1.12 | JIaGopaTopHnasi paboTa «Tema 6». 9-12 8 2

113 Tema 7. Mooenuposanue 6 3a0auax 13-14 4 12
menaonpoeooHoCmu

114 Jlabopamopnas paboma «mema 7». 13-14 4 5
Tema 8. Ilymu nosviuienusn

115 | mounocmu pacuemnozo ananusa, 15-18 3 o4

' 6bINOJIHAEMO20 MEMOOOM

KOHEUHbIX ITIeEMEHM 08

1.16 | Jlabopamopnas paboma «mema 8». 15-18 8 2

Dopma ammecmayuu

Bcero yacoB 1o IucuuIinHe 36 |36 108
B CEBMOM CEMECTPE
Bcero 4acoB mo aMCUMILIMHE BO 36 36 108

BCEX ceMecTpax
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paboueti npoepamme
MUWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKY POCCUMCKOM ®EIEPAITAN

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

HamnpaBnenue noJroTroBKu:
15.03.03 «IIpuxkiagHass MeXaHUKA»
[Tpoduns:
IIpuxkiaagHass MexaHMKA
Dopma obyuenus: ouHas

Kageopa: /lunamuka, npounocmo Mawiun u cCOnpomusieHue Mamepuaios

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE

«Hl/l(l)pOBLIe TEXHOJIOTMH BLIYHUCJIUTEIbHON MeXaHUKH))

Cocras: 1. I[TactiopT ¢oHIa OLIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEICTB:

CocTaBUTED:

Pycanos O.A.

Mocksa, 2021 200
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IIOKA3ATEJIb YPOBHS COOPMUPOBAHHOCTU KOMITETEHIMM

Tao0numa 1

]_II/I(l)pOBI)Ie TEXHOJIOTMH BBIYHCINTEIbHOM MEXaHUKH

dI'OC BO 3

o0menpodeccnoHaNbHbIE H NPO(ecCHOHAIbHbIE KOMIIETEHIMH |

B mpotiecce 0ocBOeHUS TaHHOM THUCHUIUIMHBI CTYACHT (OPMHUPYET U IEMOHCTPUPYET CIEAYIOLIUE

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB Texnosorus |Popma CreneHu ypoBHeil 0CBOCHHS
NH- DOOPMYJINPOB- (opMuUpOBAH OLEHOYHO |KOMIIETEHLUIA
JMIEKC |[KA s ro

KOMIIETEHIUIl [cCpeacTBa
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TK-1

Crioco0GeH MpoBOIUTh
[pacueT 3JIEMEHTOB
KOHCTPYKLUHN U Y3JI0B
UIA Ha cTaTH4ecKyto
[IPOYHOCTH

BHATH:
TEOPETUYECKHE BOIIPOCHI B obnacty|
[PUKIAQJHOM  MEXAaHWMKH,  CBA3aHHBIE (|
[IOCTAHOBKOM  3aJa4 pacyeTHOIO aHaJIW3a
KOHCTPYKLMI MaIllUH.

YMeThb:

COCTABJISITh PACYETHBIE MOJEIM Il OCHOBHBIX|
KOHCTPYKTUBHBIX 3JIEMEHTOB MAlllUH;
[IPOBOJIUTH pacyeTsl THIIOBBIX
KOHCTPYKTHUBHBIX 3JIEMEHTOB MaliuH Ha OBM;
MOJCIINPOBATh HAarpy3k, JIEHCTBYIOIIME HA)
[paMbl, Ky30Ba U IpyTHe KOHCTPYKLIMHA MAILINH;
[IPOBOJUTH AHAJINA3 PE3YJbTATOB PACUETOB
HaIllpSDKEHUM,  [EepeMEUICHUd U JIpYyrux
HEH3BECTHBIX IIapAMETPOB B KOHCTPYKTUBHBIX|
pIIEMEHTaX MallMH, (B YaCTHOCTU -  pamax
Ky30BaX, JETalsX JABUTaTesel) MpU TUIOBBIX|
BHJIaX HAIPYKCHMUS.

BJIAIETDh:

METOAaMU BBIUYMCIIMTEILHON MEXaHUKHU

IMPUMCHUTECIIBHO K 3JIEMCHTaM
MAITMHOCTPOUTCIIbHBIX KOHCTPYKI WU .

Camocrosi-
TeTbHAS
pabora,
MEeKINY,
MpaKTHiec-
KHE 3aHATHUSA,
imaGopaTop-
Hble pa0OTHI

ba30BbIil ypOBEHb:

- CIIOCOOCH npedcmasiisims OmoebHble
KOHCMPYKMUBHbIE dIeMEHMbL MAUUH (8
uaCMHOCIU - Pam, Ky306808, demaJell
Ogueamenetl) 6 gude paciemuvlx mooenell
0151 NPUKTAOHBIX NPOSPAMM MEMOOd
KOHEUHBIX J/IeMEHNO8.

Bocrpon3BoaCTBO NOJIY4EHHBIX

3HAHUU B XOJI€ TEKYILLETO KOHTPOJIA.
IloBbIlICHHBIN YPOBEHD:

- CIIOCOOCH CAMOCTNOSIMENbHO

npeocmasisims 0moeIbHvle
KOHCMPYKMUBHbIE dJIEMEHMbL MAULUH (8
uacmHoOCmU - pam, Ky306086, demalell
Osueamenetl) 6 sude pacHemuvlx mooenell

07151 NPUKAAOHBIX NPOSPAMM MEMOOa
KOHEUHbIX /IeMEHMO8;

- CIIOCOOCH CamMOCMOsmMENbHO UCHOIb308AMb
cospemennoe npozpammuoe obecneyenue Ois
AHAU3A  HANPSHCEHHO  0ehOPMUPOBAHHO2O
COCMOsIHUSL U NPOYHOCMU Oemanei U y3nos
maun.

MPAKTUYECKOE NPUMEHEHUE IOJIYYEHHBIX
3HAHWI B TMPOLECCE TMOArOTOBKH K

CECMHUHAapam, K BBICTYIIICHHUIO C TOKJIAA0OM
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Hepeuenb OUCHOUYHbBIX cpeocme no ()ucuunnune

Ipunoocenue 3
K paboueii npoepamme

«llm[)poebte MEXHOI02UU BLIUUCTUMEIbHOU MEXAHUKU»

HaumenoBanue [IpencraBnenue
No OL[CHOYHOTO KpaTkas xapaktepucTuka OleHOYHOTO OLIEHOYHOTO CPEJICTBA B
OoC cpencTBa CpeacTsa dOC
CoBMecTHast JeSITeNIbHOCTD TpYyIIbI
00yJaroImuXxcst " Me/1arOrMYeCKOro
paboTHHKa noJt yIpaBiIeHUEM
Tenosas n/um MeAarorndeckoro  paboOTHUKA C  LENbIO Tema (npobiiema),
1 polIeBas urpa pemieHns y4eOHbIX M TPO(ECcCHOHATIBHO - KOHLTILNS, POIH 1
(1K) OPUECHTHPOBAHHBIX 32/1a4 IyTEM HIPOBOTO | OXKHMIACMBIH PE3yILTAT MO
MOJICTTUPOBAHUSL  peabHOM  MpoOIeMHON KaXKJ0i urpe
cutyannu. [lo3BoJsieT OIeHHMBAaTH yMEHHE
AQHAIM3UPOBATH M peliarb  TUIIWYHBIC
Mpo(eCCHOHAIbHBIC 3a]]aUH.
[IpoGiemMHOe  3ajgaHue, B  KOTOPOM
oOydaromemycst TMpeAsiaraloT  OCMBICIUTh
5 Keiic-3amaua pealbHYIO npodeccuoHanbHo- [3aaHus AJis pelieHus Kewnc-
(K-3) OPUEHTUPOBAHHYIO CUTYALMIO, 3a1a4u
HEOOXOMUMYI0 Ui peUleHHs  JaHHOU
[IPOOJIEMBI.
CpeAcTBO KOHTpOJII YCBOEHHUS Y4eOHOro
MaTepuana TeMbl, pas3fella WU pa3felioB Borpochi 110
3 Komnoksuym TUCITUIIMHBI, OPraHU30BaHHOE KaK yuyeOHoe TeMam/pasIenam
(K) BaHATHE B BHJIC cobecenoBaHuUs pasit
JTUCTTUTUTAHBI
[e/1arornyeckoro paboTHUKa c
00yJarOUMHUCS.
KonTtponsHas pabora CPEIICTBO  NPOBEPKH  YMEHHIT TIPHMEHATS KOMIUIEKT KOHTPOJIBLHBIX
4 MOJTydCHHBIC 3HAHUS JUIS PEIIeHHS 3aaad N
(K/P) 3a/IaHUi 110 BapuaHTaM
OIIpPEIeTIEHHOTO TUIA [0 TEME WIIH pa3lely
Kpyrsbiii cron, OneHouHble  cpelcTBa,  mo3Bosisgone | IlepeueHb TMCKYCCHOHHBIX
BKIIIOYMTH  OOy4aromUXcs B IPOIECC TEM JUTS TPOBEICHUS
5 HOH?&;‘(ZC;I;’Z’HYT 00CYX/IEHUs! CIIOPHOTO BOMpOCa, MPOOJIEMbl  [KPYTJIOTO CTOJIA, JUCKYCCHUH,
z[e6a’TLI > M OLEHUTh WX YMEHHE apryMEHTHPOBATH MIOJIEMHKH, JHCITYTA,

COOCTBEHHYIO TOUKY 3pEHHUSI.

11e0aToB
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[IpoekTt

(D)

KOHEYHbII  NPOAYKT, IOJy4yaeMbli B
[pe3yJIbTaTe IUIAHUPOBAHUS W BBINOJIHECHHUS

KOMILJIEKCa y4eOHBIX u
ycciieloBaTeabCKkuX 3anaHuil. [lo3Bonser
OLICHUTH YMCHUA 06y11a10un/1xc;1

CaMOCTOATCIIbPHO KOHCTpYUPOBATb CBOH
SHAHWA B MPOLECCE PCIICHUA MPAKTUYCCKUX

3aja4 U mpoOsieM, OPUEHTHPOBATHCS B
H(OPMaLOHHOM

[IPOCTPAHCTBE u YpOBEHb
c(hOpMUPOBAHHOCTH aQHATUTUYECKUX,
MCCIIEI0OBATENIbCKUX  HABBIKOB,  HAaBBIKOB
[PAKTUYECKOTrO U TBOPUYECKOTO

MBIIIJICHUA. Moxet BBITIOJIHATHCA B
WH/IMBUIYAILHOM TIOPSIKE WM TPYIION
00yJaroumxcs.

Tembl TpyNMoBbIX W/WIH
WHIBUIYaIbHBIX
MIPOEKTOB

Pabouas Terpaap
(PT)

JMaaKTHYeCKUM KOMILJICKC,
MpelHa3HAYEHHBIA IS CaMOCTOSITEIbHOMN
paboThl O0y4aromerocss U TO3BOJSIONINN
OIICHUBATh YPOBEHb YCBOCHHSI UM y4eOHOTO
MaTtepuaa.

O6pasen paboueii TeTpaau

Pa3H0ypOBHCBI:>Ie
3aJa4u U 3aJaHUA

(P33)

PaznuuaroT 3a1a4M U 3a/1aHUS:
Q) pENpOIyKTUBHOTO YPOBHS, IO3BOJISIONINE
OLICHUBATh U
NTMarHOCTUPOBaTh 3HaHUE (HAKTUYECKOIO
MaTepuaia (6azoBbIe MTOHATHS,
QITOPUTMBI, (aKThl) U YMEHHUE NPaBUIBHO
MCIIOJIB30BaTh CHENHAlIbHbIE TEPMHHBI |
MOHATHUS, y3HaBaHWE OOBEKTOB M3y4YEHHUS B
[pamMKax OIIPEIETICHHOTO paszaena
TTVCLIUIUIMHBI,
0) PEKOHCTPYKTUBHOTO YpPOBHS,
MO3BOJISIOIINE OLIEHUBATh U
MIarHOCTUPOBATh yMEHUS CHHTE3MPOBATH,
QHAJTU3UPOBaTh, 00001maTh (aKTHUECKUH U
TEOPETUYECKUI Marepual c
(bopMynMpoBaHUEM KOHKPETHBIX
BHIBOZIOB,  YCTAaHOBJICHHEM  IPHYUHHO-
CJIEZICTBEHHBIX CBS3EH;
B) TBOPYECKOTO YPOBHs,
MO3BOJISIOIINE OLEHUBATH U
MMarHOCTUPOBATh YMEHHWs, WHTETPUPOBATH
3HAHUS pa3IUYHbBIX oluacTei,
AQpPTyMEHTHPOBAaTh  COOCTBEHHYIO  TOYKY
3PEHMSL.

KoMmriutekT pa3sHOypOBHEBBIX
3aJ1a4 ¥ 3aJlaHui

PacyerHo-
rpaduueckas pabota
(PT'P)

CpencTBO TPOBEPKHM YMEHHUM TMPUMEHSThH
MMOTydCHHBIC 3HAHUA o 3apaHee
ONpPE/IETICHHON METOJIMKE JJisi PEIICHUS
3a7a4 WIM 33JaHU MO0 MOIYII WU
NTMCIIUTLIMHE B IICJIOM.

KommiekT 3amanguii mis
BBITIOJIHEHUS PACUETHO-
rpagudecKoit paboThI
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10

Pedepar
(P)

[IpogykT CaMOCTOATEIIbHOMN paboTsI
CTYJICHTa, TPEACTABIISAIOMNNA COOOM KpaTKoe
M3JI0KEHUE B MTMCbMEHHOM BUJIE MOTYUYEHHBIX
pe3ylnbTaTOB ~ TEOPETHYECKOr0  aHalu3a
OTIpeIeTICHHOM HaY4YHOH (yaebno-
MCCIIEIOBATENIbCKOM)  TEMBbl, TJIe  aBTOp
pacKpbIBaeT CyTh HUCCIIEIyeMOH MPOOIEeMBbl,
[IPUBOJAUT PA3JIMYHBIC TOUKHU 3PEHUS, & TAKXKE
CcOOCTBEHHBIE B3TJISIbl HA HEE.

Temsl pedepaToB

11

Joxnan,
cooO1ienne

(1C)

[TpoaykT CaMOCTOATEIIbHOMN paboThI
CTY/ACHTA, MPECTABISAIOIINI cobOo
MyoIu4YHOE BBICTYIJICHHE o
[IPE/JCTABICHUIO IOJIYYEHHBIX pPE3YJIbTATOB
[peIIeHUs OTpeIeIeHHON yueOHo-
MPAKTUYECKOH, y4eOHO-HCCIeA0BATEIbCKOM
VI HAyYHOU TEMBbI

Tems! 1OKIIa0B,
COOOIIIEHN I

12

YceTHBII onpoc
cobecenoBanue,
(YO)

CpelcTBO KOHTPOJISI, OpPraHU30BaHHOE Kak
crienagbHasg — Oecela  IEJarorM4ecKoro
paboTHMKa ¢ oOOydyaroluMCs Ha TEMBbl,
CBS3aHHBIE C M3y4aeMOW JAMCLUIUIMHOW, H
[pacCUMTaHHOE Ha BBISICHEHHUE 00beMa 3HAHUI
00ydJaronerocs 1no OonpeneIeHHOMY pasieny,
TeMe, mpobJemMe u T.11.

Bormpocsl o
TeMam/paszzenam
JUCLUTIIINHBI

13

TBOp‘leCKOG 3aJaHuc
(T3)

YacTHYHO periaMeHTUPOBAHHOE 3aJlaHHME,
UMEIOIee  HECTAHIApTHOE  peIIeHHe U
[I03BOJISIOIIEE JHArHOCTUPOBATh  YMEHHUS,
WHTETPUPOBATH 3HAHUS PA3IMYHBIX 00JIacTeH,
APTYMEHTHPOBAaTh  COOCTBEHHYIO  TOYKY
3pEeHUSL. Mosket BBITIOHSTHCSI B
MHIWBHUIYAJIbHOM TIOPAAKE WA l"pyrIHOI\/’I
00y4Jaromuxcs.

TeMbl rpynImoBbIX W/ HITH
UHJUBUYaIIbHBIX
TBOPUYECKUX 3aJaHUN

14

Tect

(T)

Cuctema CTaHIApTHU3UPOBAHHBIX 3aaHUH,
M03BOJISIOIIAs aBTOMaTHU3UPOBAThH
[POLEAYPY H3MEPEHUs YPOBHS 3HAaHUU U
yMeHu# o0yyarorierocs.

doHa TECTOBRIX 3aaHUI

15

Tpenaxep
(Tp)

TexHUYeCcKoe CPeCTBO, KOTOPOE MOXKET OBbIThH
MCTIOJIb30BAHO JUIsI KOHTPOJIS TPHOOPETEHHBIX

CTYIEHTOM
NpoeCCHOHATIBHBIX HABBIKOB M YMEHHH 110
YIIPaBJICHUIO KOHKPCTHBIM MaTCpUaIbHbIM
00BEKTOM.

Kommmiekt 3aganuii  Uid
paboThl HA TpEHAXKEpE

16

Occe

CpencTBo, MO3BOJAIONIEE OLEHUTh yMEHHE
0OydJaromierocs MUCHMEHHO HW3JIarath CYyTh
[MOCTaBIIEHHON MPOOJEMBI, CaMOCTOSITEIHLHO
[POBOJUTH  aHAINW3 O3TOH  TPOOJEMBI  C
MCTIOJIb30BaHHEM KOHIICTITIHIA u
AHATTUTUYECKOTO WHCTPYMEHTAPHS
COOTBETCTBYIONICH  JTUCHUIUIMHBI,  JIeNaTh
BBIBOIbI, 000OIIAOIINE aBTOPCKYIO TIO3UIIUIO

110 TIOCTaBJICHHOM mpobeme.

Tematuka scce
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daxymbTeT TPAHCITOPTHBIH,
kadenpa «/luHamMuKa, MPOYHOCTh MAIIMH U CONMPOTHUBIICHUE MATEPHAIIOB)

Hucunrvaa - HindpoBbie TEXHOJI0TMH BLIYUCIUTEIbHON MEXaHUKH

Hampasnenue noarorosku 15.03.03 «Ilpuxnannas mexanuka». [Ipoduns noaroroBku «lIpukinagHas MexaHuka

=

& W

~N o

9

Bonpocel 1j11 KOHTPOJIA 3HAHUU 110 JucuuIInHe «{udpoBbie TEXHOJIOIMY BHIYMCIUTEIbHON MEXaHUKH»

OcobenHocty 3a7aun 00ecneYeHns MPOYHOCTU HECYIIUX CUCTEM aBTOMOOUIIEH, TPAKTOPOB.

Tunsl KOHCTPYKIUHI Ky30B, paM aBTOMOOUJIEH, TpakTOpoB. Mojenu Ky30BOB, paM Kak 00beKTa AJIs pacyeTa Ha
IPOYHOCT.

[Tnockoe HanpsHKEHHOE U IIIOCKOE Ae()OPMUPOBAHHOE COCTOSHUS.

CooTHOLIEHUs yNIPYTOCTH ISl INIOCKOTO HANPSKEHHOTO COCTOSTHUS U AJIA IIJIOCKOTO 1€(pOPMUPOBAHHOTO COCTOSHUS.
CBs13b MEXy HANPSKEHUAMH U 1e(hopMaIUsIMU B IIJIOCKOM HANPSyKEHHOM U TUIOCKOM J1€()OPMUPOBAHHOM COCTOSTHUU.
KoMITOHEHTHI HanpsKEeHUH U AepOopMaLIiid, OTIIMYHBIE OT HYJIS B IJIOCKOM HAaNPSKEHHOM U IUIOCKOM J1e(hOpPMUPOBAHHOM
COCTOSIHHH.

[IpyHIMT MUHUMYMa OTEHIIMATBHON YHEPTUH, KaK BO3MOXHast ocHoBa MKD.

OCHOBHBIE NTOHATHSA METOAA KOHEYHBIX 3JIEMEHTOB.

Omnpenenenus: KOHEYHbBIN 3JIEMEHT, CTENIEHU CBOOO/Ibl KOHEYHOTO 3JIEMEHTA, Y3JIbl KOHEYHOTO 3JIEMEHTa, (YHKIIUH
(OpMbI KOHEUHBIX 3JIEMEHTOB.

OCHOBHBIE THIIBI KOHEYHBIX 3JIEMEHTOB.

10.Crenenu cB00O1bI KOHEYHOTO 3JIEMEHTA.

11.®ynaknun GopmMbl KOHEUHBIX AJIEMEHTOB.

12.CgoiicTBa GyHKUUN HOPMBI.

13.IIpsimoit meTon nosryyeHus: cootHommennit MKO. CtepkHeBON KOHEUHBIN 3JIEMEHT.
14.0OcHoBHbIe MaTpuiibl B MKD.

15.Matpuna ¢pyHkuuii GopmMbl KOHEYHOTO 3JIEMEHTA.

16.Matpuna negopmannii KOHEYHOTO 3JIEMEHTA.

17.Matpuna kecTKOCTH CTEPKHEBOTO KOHEYHOI'O 3JIEMEHTA.

29



18.CBoiicTBa MaTpuIl pa3pelIaloNIMX CUCTEM JMHEHHBIX aare0pandecKux ypaBHEHHN B METO/I€ KOHEYHBIX AJIEMEHTOB.
CBoiicTBa MaTpUIbl KECTKOCTH.

19.®opmupoBanue rio6abHON MaTPUIBl KECTKOCTH KOHCTPYKIIUU U3 MaTPUL )KECTKOCTH OTAEJIbHBIX 2JIEMEHTOB (Ha
IpUMeEpe CTEPKHEBOM 3a1aun).

20.0OcHOBHBIE COOTHOLIEHUS] METO/1a KOHEYHBIX 3JIEMEHTOB Ha OCHOBE NMPUHIUIIA MUHUMYMa OTEHIUATbHON SHEPIHUH.

21.banoyHblif KOHEYHBIHN 2JIEMEHT.

22.Dyuk1un GopMbl 0ATOUYHOTO0 KOHEYHOTO AJIeMeHTa (TTOJIMHOMBI DPMUTA).

23.TpeyronbHbI KOHEUHBIH 3JI€MEHT MII0CKOT0 HAPSHXKEHHOTO COCTOSHU.

24. TpeyronbHble KOOpAUHATHI momaan (L-koopanHater) Kak GpyHKIUK (HOPMBI TPEYTOIFHOTO KOHEYHOTO IEMEHTA.

25.'unote3sl Kupxrodda B Teopun n3ruda muactul. [ledopmariuu npu u3runde TOHKON TTaCTUHBI

26.ITpssMOYTONBHBIN KOHEUHBIN 37IEMEHT TOHKOW TuTacTUHbL. OyHKIMH Gopmbl aneMenTa. TpeyronsHuk [lackams

27 I1pssMOYTONBHBIN KOHEUHBIHN 3JIEMEHT TOHKOW TJIACTUHBI. BrIpaskeHune A1t HOTEHIIMAIbHON SHEPTUH.

28.I1pssMOyTONBbHBIN KOHEUHBIH 37I€MEHT TOHKOW TTACTHUHBI.

29.KoHeuHble 371eMEHTbl TOHKON 000JIOUKH KaK CYNEpPHO3UIMs KOHEUHBIX 3JIEMEHTOB TOHKOM MJIACTUHBI U 3JIEMEHTOB
IJIOCKOTO HANPSYKEHHOT'O COCTOSIHHUSL.

30.0OnHoMepHBIe PYHKIMN (GOPMBI H30MTAPAMETPUUECKUX KOHEUHBIX DJIEMEHTOB.

31.Isymepnbie GyHKIINN (HOPMBI H30TTAPAMETPUUECKUX KOHEUHBIX DJIEMEHTOB.

32.bunrHeHbBIN N30MapaMeTPUIEeCKUl KOHEYHBIN AJIEMEHT.

33.OyHKMH POPMBI BOCBMHY3JIOBOTO 00bEMHOTO M30MAPAMETPUIECKOTO KOHEYHOTO DJIEMEHTA.

34.CtpyKTypa COBPEMEHHBIX MPOTPAMMHBIX KOMITJIEKCOB METOa KOHEUHBIX 3JIEMEHTOB.

35.Haznauenue u GyHKIMHU Tperpoiieccopa B MporpaMmMax MeTo/1a KOHEUHBIX JIEMEHTOB.

36.Ha3nauenue u pyHKIUU pemiatesns B IporpaMmax METo[a KOHEUHbIX 3JIEMEHTOB.

37.Ha3nauenue v pyHKIMU TOCTIPOIIECCOPA B TPOrpaMMax METOIa KOHEUHBIX JIEMEHTOB.

38.0co0eHHOCTH pacueTa METOIOM KOHEYHBIX AJIEMEHTOB CBApPHBIX COCAUHEHUM.

39.11orpenHoCTH Npy BBITTOJIHEHUH PACYETOB METOJJOM KOHEUHBIX 3JIEMEHTOB.

40.Crioco0bl MOBBIIICHUS TOYHOCTH PACUETHOT'O aHAJIM3a HAIMPSHKEHHO-1e(POPMUPOBAHHOTO COCTOSTHUS DJIEMEHTOB Ky30Ba
aBTOMOOMJISI C TIOMOILIbIO METO/1a KOHEUHBIX 3JIEMEHTOB.



MUHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCUMCKOIM ®EJEPALIMA
DOEANEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXXJIEHHWE BBICIIIEI'O OBPA3OBAHU S

«MOCKOBCKH TMMOJJMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI1 OJIUTEX)

daxybTeT TPAHCITIOPTHBIN,
kadenpa «/luHaAMKKA, TIPOYHOCTH MAIIIMH U CONPOTUBJICHUE MATCPUAIOBY
JucnummHa - [udpoBbie TEXHOIOTHH BEIYUCIUTSIFHON MEXaHUKH
Hanpasnenue 15.03.03 IIpuxiaagnas MmexaHuka
Kypc 4 cemectp 7
SK3AMEHALIMOHHBIN BUJIET Ne 1
1. OcHOBHEIC IOHATHS METO/Ia KOHCYHBIX JICMEHTOB. 3a1a4H, pelaeMble MeTooM. ETo cpaBHEHHE ¢ JPYTUMH METOIaMHU BEIYUCITUTEIHHON MeXaHUKH. COBpEMEHHOE TIPOTPaMMHOE
obecreueHue.
2. YeTpIpeXyTroNbHbIN OMITMHEHHBI KOHEYHBIH JIEMEHT TUIOCKOHATIPSKCHHOTO COCTOSTHUS.

3. Bamaua.
YTBepKIIEeHO Ha 3aceTaHuu Kaenpsl «_ » 2021 r., [Tpotoxom No
3aB. kadeapoit /A.A. CkBopiios/
MUHHCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUKCKOM ®EEPALINA
OEJAEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXXEHWE BBICIHEI'O OBPA3OBAHU S
«MOCKOBCKHW MOJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHH TOJIMTEX)
®daxynpTeT TPAHCITIOPTHBIIA,

kadenpa «/lnHaMHKa, IPOYHOCTH MAILIMH U CONPOTUBIICHHE MaTePUaIOB
JucunmnHa - LiuppoBbie TEXHOIOTUH BBIYUCIHTEIBHON MEXaHHKN
Hanpasnenne 15.03.03 IIpuxiiagHas MexaHuKa
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. Koneunslii 37ieMeHT (onpe/ienieHne). Y 3761 KOHEUHOTO 35ieMeHTa (onpeneneHue). CteneHn cBoOOIbI KOHETHOTO dJieMeHTa (onpenenenne). @yHKIUU GopMbl KOHEIHOTO dJIEMEHTA

(ompenenenue).

2. TpeyronabHbIA TMHEHHBINA KOHEUHBINA JIEMEHT IUIOCKOHAMNPSYKEHHOTO COCTOSHUSL.
3. 3amauva.

YTBepiK/eHO Ha 3acefaHiy Kadeapsl «  » 2021 r., [Mporokom Ne
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MUHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCUMCKOIM ®EJEPALIMA
DOEANEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXXJIEHHWE BBICIIIEI'O OBPA3OBAHU S

«MOCKOBCKH TMMOJJMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI1 OJIUTEX)

daxybTeT TPAHCITIOPTHBIN,
kadenpa «/luHaAMKKA, IPOYHOCTH MAIIIMH U CONPOTUBJICHUE MATCPUATIOBY
JucnummHa - [udpoBbie TEXHOIOTHH BEIYUCIUTSIFHON MEXaHUKH
Hanpasnenue 15.03.03 [IpuknanHas MexaHuKa
Kypc 4 cemectp 7
SK3AMEHAIIMOHHBIN BUIET Ne 3
1. CrpyKTypa COBpeMEHHBIX POTPAMMHBIX KOMIUIEKCOB METO/Ia KOHEYHBIX 3JICMEHTOB.
2. Meton ctatnueckon koHaeHcanuu B MKD.

3. Bamaua.
YTBepKIeHO Ha 3aceqaHnu Kadeaphl « _ » 2021 r., [Tpotokom No
3aB. kadeapoit /A.A. CkBopiios/

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUCKOM ®EJEPALINN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXIEHWE BBICHIET'O OBPA3OBAHUA

«MOCKOBCKHWM MOJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHUH TOJINTEX)

®DakynbTeT TPAHCITIOPTHBII,
kadenpa «/{uHamMuKa, IPOYHOCTH MAIIIMH U CONPOTHUBIICHNE MaTEPHUATIOB)
JuctumuinHa - H{udpoBblie TEXHOIOTHH BEIYUCIUTEILHON MEXaHUKH
Hampasnenne 15.03.03 IpuknagHas MmexaHuka
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 4
1. IlorpemHoCTH IpH pacdeTax METOAOM KOHEYHBIX 3JIEMEHTOB HECYIINX KOHCTPYKIIMHA MOOMIBHBIX MaIlIHH.
2. ®ynkiuy GOpMbI KOHEUHBIX AJIeMEeHTOB. CBOWCTBA (GYHKIMH (OPMBI.

3. 3amauva.
YTBepiK/eHO Ha 3acefaHiy Kadeapsl «  » 2021 r., [Mporokom Ne
3aB. kadeapoit /A.A. CkBOprOB/
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MUHUCTEPCTBO OBPA3OBAHUSA 1 HAYKH POCCUMCKOIM ®EJEPALIMA
DOEANEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXXJIEHHWE BBICIIIEI'O OBPA3OBAHU S

«MOCKOBCKH TMMOJJMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI1 OJIUTEX)

daxybTeT TPAHCITIOPTHBIN,
Kadezapa «J{nHamuKa, IPOYHOCTh MAIIIMH U COMPOTUBIICHHE MaTEPUATIOBY
JucunminHa - LuppoBsie TEXHOIOTHH BHIYUCIUTEILHON MEXaHUKN
Hanpasnenue 15.03.03 [IpuknanHas MexaHuKa
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 5
1. CriocoObl MOBBIIIEHHS TOYHOCTH MOCIHPOBAHMS HATIPSHKEHHO-e()OPMUPOBAHHOTO COCTOSIHUS B 3a1auax MKD.
2. Y4er rpaHUYHBIX YCIOBHII B METO/IE KOHEYHBIX HJIIEMEHTOB.

3. Bamaua.
YTBepKIeHO Ha 3aceqaHnu Kadeaphl « _ » 2021 r., [Tpotokom No
3aB. kadeapoit /A.A. CkBopiios/

MUHHCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUKCKOM ®EEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXIEHWE BBICHIET'O OFPA3SOBAHUMA

«MOCKOBCKHW MOJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHUH TOJINTEX)

®daxynpTeT TPAHCITIOPTHBIIA,
kagenpa «/lnHaMuKa, IPOYHOCTH MAIINH U CONPOTHBIICHHUE MaTEPHUAIOB)»

JucnuumHa - L{udpoBbie TEXHOIOTHN BBIYUCIUTEIFHON MEXaHUKN

Hanpasnenune 15.03.03 IlpuknagHas MexaHHKa

Kypc 4 cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 6
1. ®yHKIIH (HOPMBI INIOCKOTO OMIIMHEHHOTO 4-y3JI0BOTO KOHEYHOTO AJIEMEHTA.
2. PactipesienieHHBIe Harpy3KH B KOHEYHO-3JIEMEHTHBIX MOJeAX. [IpuBeieHue pacipeeieHHbIX Harpy30K K y3JaM KOHEYHO-3JIEMEHTHON MOJIeINH.
3. 3amauva.

YTBepiK/IeHO Ha 3aceflaHiy Kadeapsl «  » 2021 1., [Iporokom Ne
3aB. kadeapoit /A.A. CkBOprOB/
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MUHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCUMCKOIM ®EJEPALIMA
DOEANEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXXJIEHHWE BBICIIIEI'O OBPA3OBAHU S

«MOCKOBCKH TMMOJJMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI1 OJIUTEX)

daxybTeT TPAHCITIOPTHBIN,
kadenpa «JluHaMuKka, IPOYHOCTH MAIIUH U COTIPOTUBIICHHUE MATEPUATIOB)

Jucruruinza - [{udpoBbie TEXHOIOTUH BHIYUCIUTEILHON MEXaHUKH

Hampasnenue 15.03.03 IIpuknaanas MexaHuka

Kypc 4 cemectp 7

9K3AMEHAIIMOHHBIN BAJIET Ne 7
1. ®yHkmmu GopMBI IIIIOCKOTO YETHIPEXYTOIBHOTO KBaAPATUIHOTO §-Y37I0BOT0 KOHEYHOTO JIEMEHTA.
2. IlpuHUMI MMHMMYMAa NOTEHUMAIBHON 3HEPTUH, KaKk BO3MOXxHast ocHoBa MKD.

3. Bamaua.
YTBepiK/IeHO Ha 3aceiaHiy Kadeapsl «  » 2021 r., [Iporokon No
3aB. kadeapoit /A.A. CkBopiios/
MUHHCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUKCKOM ®EEPALINA
OEJAEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXEHUE BBICIHEI'O OBPA3OBAHU A
«MOCKOBCKMI NOJIMTEXHUWYECKAI YHUBEPCUTET»
(MOCKOBCKHHU ITOJIMTEX)
®DakynbTeT TPAHCITIOPTHBIIA,

kagenpa «/lnHaMuKa, IPOYHOCTH MAIINH U CONPOTHBIICHHUE MaTEPHUAIIOB)
JucnuumHa - L{udpoBbie TEXHOIOTHY BEIYUCIUTEIFHON MEXaHUKH
Hanpasnenue 15.03.03 IIpuxnaagnas MmexaHuka
Kypc 4 cemectp 7
9K3AMEHAIIMOHHBIN BUJIET Ne 8
1. dyHKUMSA NOTEHIHMATBHON YHEPTUN Ha PUMEpPE CHCTEMBI ¢ | cTeneHbIo CBOOO B!, DHEprus AedopmupoBanus. [loTeHIInaT BHEITHIX CHIL.
2. BocbMuy3510BOH MIECTUTPAaHHBIHN 3JIEMEHT U1 MOJSTUPOBAHHS TPEXMEPHOTO HANPSKEHHO-1e(hOPMUPOBAHHOTO COCTOSTHHS.

3. 3amaua.
YTBepxIeHO Ha 3aceqaHnu Kadeapsr « _ » 2021 r., [Iporokon No
3aB. kadeapoii /A.A. CkBop1ioB/
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MUHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCUMCKOIM ®EJEPALIMA
DOEANEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXXJIEHHWE BBICIIIEI'O OBPA3OBAHU S

«MOCKOBCKH TMMOJJMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI1 OJIUTEX)

daxybTeT TPAHCITIOPTHBIN,
kagenpa «/lnHaMuKa, IPOYHOCTH MAIINH U COIIPOTHBIICHUE MaTEPUAIIOB)
JucnurumHa - L{udpoBbie TEXHOIOTHY BEIYUCITUTEIFHON MEXaHUKU
Hampasnenue 15.03.03 IlpuknagHas MexaHHKa
Kypc 4 cemectp 7
9K3AMEHAIIMOHHBIN BAJIET Ne 9
1. OcHoubie MaTpuIpl B MKD. Matpuns! GpyHKImA hopMBI, nedopManuii, ’)KeCTKOCTH, MacC, SKBUBAJICHTHBIX Y3JIOBBIX HAIPy30K.
2. @opmupoBaHKe III00ATHFHON MaTPHIIBI )KECTKOCTH KOHCTPYKIIMH U3 MATPUI] )KECTKOCTH OTICIBHBIX JJIEMEHTOB (Ha IIpUMepe CTep>KHEBOH 3a/1a4n).
3. Bamaua.

YTBepKIeHO Ha 3aceqaHnu Kadeaphl « _ » 2021 r., [Tpotokom No
3aB. kadeapoit /A.A. CkBopiios/
MMHUCTEPCTBO OBPA3OBAHU S 1 HAVKH POCCUICKOM ®EJIEPALIN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OFPA30OBATEJIBHOE YUPEXJIEHWE BBICILIEI'O OBPA3OBAHU A

«MOCKOBCKHW MOJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHUH TOJINTEX)

®DakynbTeT TPAHCITIOPTHBIIA,
kagenpa «/lnHaMuKa, IPOYHOCTH MAIINH U CONPOTHBIICHHUE MaTEPHUAJIOB)
JucuummHa - IludpoBbie TEXHOIOTHH BEIYUCIUTEILHON MEXaHUKH
Hampasnenue 15.03.03 IpuknagHas MmexaHuka
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 10
1. EcrecTBeHHBIE KOOPIUHATHI H30TIAPAMETPUIECKHX JIEMEHTOB. 1X CBsI3b ¢ pusmueckumu koopauHatamu. Jnddepenimpoanne mo Gu3nIeckuM KoopaAnHaTaM GpyHKIHH (hopMBI
SIBHO BBIP@)XCHHBIX Y€pe3 eCTECTBEHHBIE KOOPAWHATHI.
2. OO1ee BbIpaskeHUE JUISI MATPHILIBI )KECTKOCTH KOHEYHOTO JIEMEHTA.

3. 3amauva.
YTBepiK/IeHO Ha 3aceflaHiy Kadeapsl «  » 2021 1., [Iporokom Ne
3aB. kadeapoit /A.A. CkBOprOB/
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MUHUCTEPCTBO OBPA3OBAHUSA U HAYKH POCCUMCKOIM ®EEPALIMA
DOEANEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXXJIEHHWE BBICIIIEI'O OBPA3OBAHU S

«MOCKOBCKH TMMOJJMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI1 OJIUTEX)

daxybTeT TPAHCITIOPTHBIN,
kagenpa «/lnHaMuKa, IPOYHOCTH MAIINH U COIIPOTHBIICHUE MaTEPUAIIOB)
JucturumHa - L{udpoBbie TEXHOIOTUU BEIYUCIUTENILHON MEXaHUKU
Hanpasnenue 15.03.03 [IpuknanHas MexaHuKa
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BAJIET Ne 11
1. MeTopl YMCICHHOTO HHTETPUPOBaHUS (GYHKIHN OJHOTO apryMeHTa, puMeHsemble B MKD.
2. CybniapameTpriecKue, n30napaMeTpruIecKre, CyrepnapaMeTpuieckue KOHEYHbIE JIEMEHTH.

3. Bamaua.
YTBepKIeHO Ha 3aceqaHnu Kadeaphl « _ » 2021 r., [Tpotokom No
3aB. kadeapoit /A.A. CkBopiios/
MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOM ®EEPALINA
OEJAEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXXEHWE BBICIHEI'O OBPA3OBAHU S
«MOCKOBCKHW MOJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHH TOJIMTEX)
®DakynbTeT TPAHCITIOPTHBIIA,

kadenpa «/lnHAMIKA, IPOYHOCTH MAIITMH U CONPOTUBJICHAE MaTEPHUAIOBY
JucuumumHa - IudpoBbie TEXHOIOTHH BEIYUCIUTESILHON MEXaHUKH
Hampasnenue 15.03.03 IpuknagHas MmexaHuka
Kypc 4 cemectp 7
SK3AMEHAIIMOHHBIN BUIET Ne 12
1. CpoiicTBa MaTpHIl pa3penIaroInX CHCTEM JIHHEWHBIX alreOpandecKuxX YpaBHEHH B METO/Ie KOHEUHBIX JIeMeHTOB. CBOMCTBA MAaTPHIIBI )KECTKOCTH.
2. N3omapameTrprdeckre KOHEYHbIE A1eMeHTH CepeHIUIoBa CEMEHCTRA.

3. 3amauva.
YTBepiK/IeHO Ha 3aceflaHiy Kadeapsl «  » 2021 1., [Iporokonm Ne
3aB. kadeapoit /A.A. CkBOp1IOB/

36



MUHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCUMCKOIM ®EJEPALIMA
DOEANEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXXJIEHHWE BBICIIIEI'O OBPA3OBAHU S

«MOCKOBCKH TMMOJJMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI1 OJIUTEX)

daxybTeT TPAHCITIOPTHBIN,
Kadezapa «J{nHamuKa, IPOYHOCTh MAIIIMH U COMPOTUBIICHHE MaTEPUATIOBY
JucunminHa - LuppoBsie TEXHOIOTHH BHIYUCIUTEILHON MEXaHUKN
Hanpasnenue 15.03.03 [IpuknanHas MexaHuKa
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 13
1. OcHOBHBIE COOTHOIIIEHHSI METO/[a KOHEUHBIX 3JICMEHTOB HA OCHOBE MPHHIMIIA MUHUMYMa TIOTCHI[HATbHON SHEPTHH.
2. M3onapaMeTpryeckre KOHEUHbIE 3JIeMeHThI JlarpamkeBa ceMelcTBa.

3. Bamaua.
YTBepKIeHO Ha 3aceqaHnu Kadeaphl « _ » 2021 r., [Tpotokom No
3aB. kadeapoit /A.A. CkBopiios/

MUHUCTEPCTBO OEPA3OBAHUS U HAYKH POCCUNCKOM ®EJEPALIMA
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXJIEHWE BBICHIET'O OBPA3OBAHUA

«MOCKOBCKUI MNOJUTEXHUUYECKUI YHUBEPCUTET»
(MOCKOBCKMH MMOJIUTEX)

daxybTeT TPAHCITIOPTHBIN,
kadenpa «/{nHamMuKa, IPOYHOCTH MAIIIMH U CONPOTUBIICHNE MaTEPHUATIOB)

JucnuumHa - L{udpoBbie TEXHOIOTHY BEIYUCIUTEIFHON MEXaHUKN

Hampasnenue 15.03.03 IpukiagHas MexaHuka

Kypc 4 cemectp 7

3K3AMEHAIIMOHHBII BUJIET Ne 14
1. dyHKIMA GOPMBI H30MIAPAMETPUICCKUX KOHEUHBIX JIeMeHTOB JlarpamkeBa u CepeHIUIIOBa CEMEHCTB.
2. Kagparypusie popmyinsl ["aycca—Jlexxanapa. opmyra Tpanemnuii 9UCIEHHOT0 HHTErpupoBanus. @opmyna CUMIICOHA YUCIIEHHOTO HHTETPUPOBAHHUS
3. 3amaua.
YTBepKIeHO Ha 3aceqaHnu Kadeapsr « _ » 2021 r., [Iporokon No
3aB. kadeapoii /A.A. CkBOpIIOB/
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MUHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCUMCKOIM ®EJEPALIMA
DOEANEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXXJIEHHWE BBICIIIEI'O OBPA3OBAHU S

«MOCKOBCKH TMMOJJMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI1 OJIUTEX)

daxybTeT TPAHCITIOPTHBIN,
kadenpa «/luHaAMKKA, IPOYHOCTH MAIIIMH U CONPOTUBJICHUE MATCPUATIOBY
JucnummHa - [udpoBbie TEXHOIOTHH BEIYUCIUTSIFHON MEXaHUKH
Hanpasnenue 15.03.03 [IpuknanHas MexaHuKa
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 15
1. EcTecTBeHHbBIE KOOPIMHATHI H30MIAPAMETPUUECKHIX IIeMEeHTOB. VX cBsI3b ¢ pusnveckumu koopanHatamu. uddeperuupopanue no GU3nIeCKUM KOOpAUHATaM GYHKIHH GOPMBI
SIBHO BBIP2)KEHHBIX Yepe3 eCTECTBEHHbIC KOOPIHHATHI.
2. uddepenipanpHoe ypaBHEHHE TEIIONPOBOIHOCTU. THITBI TPAHUYHBIX YCIOBHHN. [10/1X0/1 K PELICHHIO ypaBHEHHSI METOJJOM KOHEYHBIX Pa3HOCTEH .
3. Bamaua.

YTBepiK/IeHO Ha 3aceiaHiy Kadeapsl «  » 2021 r., [Iporokon No
3aB. kadeapoit /A.A. CkBopiios/

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUKICKOM ®EEPALINA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXIEHWE BBICHIET'O OFPA3OBAHNMA

«MOCKOBCKHW MOJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHUH TOJINTEX)

®DakynbTeT TPAHCITIOPTHBII,
kadenpa «/{uHamMuKa, IPOYHOCTH MAIIIMH U CONPOTHUBIICHNE MaTEPHUATIOB)
JuctumuinHa - H{udpoBblie TEXHOIOTHH BEIYUCIUTEILHON MEXaHUKH
Hampasnenne 15.03.03 IpuknagHas MmexaHuka
Kypc 4 cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 16
1. Ilpenmy1ecTBa pemeHus 3a/1a9 METOI0M KOHEUHBIX 3JIEMEHTOB, C MCIIOIb30BaHUEM HJIEMEHTOB, KOTOPHIE TOCTPOSHBI Ha OCHOBE (DYHKIMH (OPMBI HEPAPXUIECKOTO THIIA.
2. MeTo/ipl YMCIIEHHOTO MHTETPUPOBAaHNUS Ha IIIOCKHUX o0nacTax B MKD

3. 3amauva.
YTBepiK/IeHO Ha 3aceflaHiy Kadeapsl «  » 2021 1., [Iporokom Ne
3aB. kadeapoit /A.A. CkBOprOB/
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