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1 eau u 3aga4y TUCHUILIMHBI

1.1 eab TUCHUIIHHBI

Llenbio u3yueHus TUCHUIINHBI « MEeTO KOHEUHBIX 3JIEMEHTOBY SIBJISIETCS:

— ((opMupoBaHHe 3HAHWI O COBPEMEHHBIX YHCICHHBIX aJrOpUTMaXx,

METO/aX MOJCTUPOBAaHUS U HWH)KEHEPHOTO MCCIENOBAHUS  KOHCTPYKLUH
aBTOMOOWJIE M TpPaKTOPOB [UIA aHalM3a HaNpPsHKEHHO-Ie()OPMUPOBAHHOTO U
TEPMUYECKOTO COCTOSHUM UX AeTajell U y3JI0B, OCBOGHUE MPEIHA3HAUYECHHOTO JIJIs
3TOr0 YHHUBEPCAIBHOIO IPOrPaMMHOIO OO0ECIEUEHHUs, PEeAN3YIOIIEro METOA
KOHEYHBIX 3JIEMEHTOB,;
- MIOATOTOBKA CTYJEHTOB K JEATEIBHOCTH B COOTBETCTBUHU C KBATH(PHUKAITMOHHOM
XapaKkTepUCTHKONW Maructpa no HampasieHuto 23.04.02. HazeMHble TpaHCTIOPTHO-
TEXHOJOTHYECKHE KOMIUIEKCHI, Tpoduis: «KommbpioTepHOEe MOAETUPOBAHUE WU
MPOYHOCTHOM aHAIN3 TPAHCTIOPTHO-TEXHOJIOTHUECKUX KOMILIEKCOB)

1.2 3agaun AMCHUIITITHHDI

3agayamMu JUCHUIUIMHBI «MeTo KOHEUHBIX SJIEMEHTOBY SIBJISIOTCS:

- O3HAKOMJICHHE CTYJEHTOB C IIUPOKO MPUMEHSIEMBIMU METOJAaMHU
BBIYMCIUTEIILHOM MEXaHUKHM W COBPEMEHHBIM MPOrPaAaMMHBIM KOMILJIEKCOM,
peanu3yloIMM METOJ] KOHEYHBIX DJJEMEHTOB [IJIi pacyeTa HanpsKEHHO-
ne(OPMUPOBAHHOTO U TEIJIOBOTO COCTOSIHMM JieTalied U y3JIOB aBTOMOOWJIEH U
TPaKTOPOB.

— wuszydeHue HGOEKTUBHBIX U  BBICOKOIPOU3BOAUTEIBHBIX YHCICHHBIX
aJITOPUTMOB, HCIIOJB3YEMBIX B COBPEMEHHBIX BBIYMCIUTEIBHBIX KOMIUIEKCAX
METO/Ja KOHEUHBIX OJJIEMEHTOB Jis aHalIW3a HampsHKeHHO-Ie(hOPMUPOBAHHOTO
COCTOSIHUSI MAIIIHH.

- 3HAKOMCTBO C OCHOBaMH pPACUYETHOTO MOJEIUPOBAHUS KOHCTPYKIIMI
MOOUJIBHBIX MAIIIMH C HCMOJb30BAHUEM OJIHOM M3 YHUBEPCAIBHBIX MPOTrpaMm
METOJla KOHEUHBIX »JJEMEHTOB M OJHOW W3 YHUBEPCAIbHBIX MpOrpamMm
TPEXMEPHOTO aBTOMATU3UPOBAHHOTO MTPOCKTUPOBAHUSI.

2 MecTo IMCHMILUIMHBI B CTPYKTYpe OCHOBHBIX 00pa3oBaTeIbHBIX
NMporpamMmm

HucunminHa «MeToJ KOHEUHBIX JJIEMEHTOB» OTHOCUTCA K YacTH,
dbopmMupyemMoil  ydacTHMKaMH  oOpa3oBaTeIbHBIX  OTHOIICHWNA  OCHOBHOM
obpasoBarenbHoi porpammel (OOIT) Mo HanpaBICHHUIO TTOTOTOBKHA MarucTpa 1o
HampasieHuto 23.04.02. HazemHbIe TPaHCIIOPTHO-TEXHOJIOTHYCCKAE KOMILICKCHI,

npobunb: ' KOMIBIOTEpPHOE  MOJICIMPOBAHME M NPOYHOCTHOM  aHAIU3
TPAHCTIOPTHO-TEXHOJOTUUYECKUX KOMILIEKCOBY .

HucnunnuHa «MeTon KOHEYHBIX 3JEMEHTOB» CBSI3aHAa CO  CIEAYIOLIUMHU
mucruruinaamu OOIT:

- KOMITBIOTEPHBIC TEXHOJIOTUU B HayKe,

- KOMITBIOTEPHOE MOJICTTUPOBAHUE U TPOYHOCTHOM aHAJIH3;



- BBIYMCJIMTCIIbHAA MEXaHHUKaA U KOMHBI-OTCpHBIﬁ HHXXUHHUPHUHT,
- KOMHBI-OTCpHBIﬁ AaHaJIN3 JUHAMUKU MallluH,

3 Kommnerenuuu o0yyammerocsi, popmupyembie B pe3yjibTaTe 0CBOCHHUS
AUCHUNIMHBI

B pe3yabTarte ocBoeHMs

Kon o0pa3oBaTteabHOiIi mporpammbl | IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs 10
KOMIeTeHIIHH o0yuaoumiics 10JKeH AMCHUIINHE
o0J1agaTh
IK-1 CriocobeH opraHu30BBIBAThH NIIK-1.1 CucremaTu3upyeT UHKEHEPHbIE TaHHbIE
pa3paboTKy KOHCTPYKIUN C Y4E€TOM TEXHUYECKUX TpeOOBaHUI
ATC 1 ux KOMIIOHEHTOB NIIK-1.2 Onpenenser METOUKHA pacueTOB CUCTEM

ATC 1 uX KOMIIOHEHTOB

NIIK-1.3 AHanu3upyeT BIUSHUE KIOYEBBIX
dakTopoB Ha BeIxo1HBIE XapakTepucTuku ATC u
HUX KOMIIOHEHTOB

NIIK-1.4 Ananu3upyer NpoYHOCTHBIE CBOMCTBA
MaTepUajoB U MPOYHOCTHBIE CBONCTBA
koMnoHeHToB ATC, cBA3aHHBIX OCOOEHHOCTSIMU
KOHCTPYKLUHI

NIIK-1.5 Ananusupyer ay4iine NpaKkTUKU
pa3paboTku ATC u UX KOMIOHEHTOB

4 CTpyKTypa U co/iep:KaHue TUCHUIIMHBI

OOmast TpyT0eMKOCTh ITUCIUTUTMHBI COCTABIISICT 3 3a4CTHBIX CIMHMIIBI, T.C.
108 akamemmueckux yacoB (m3 HuUX 60 waca — camocrosTenpHas paboTa
CTYJICHTOB).

JIMCUMILTNHA YUTACTCS Ha TICPBOM Kypce B mepBoM cemecTpe. [IpoBonsres
nexunu — 1 gac B Hegemo (16 gacoB), cemuHapsl — 2 yaca B Heaemo (32 4acoB),
(hopMa KOHTPOJIST — IK3aMEH.

CrpykTypa u coaepkaHue TUCHUIUIMHBI «MeToJ KOHEUHBIX 3JIEMEHTOBY I10
CpoKam | BUAaM paboThl OTpaxkeHbl B [Ipunoxenun 1.

Conep:xanue pa3ieioB IMCHUIIAHBI.

Tema 1. BBenenmue.

Posib pacdyeTHBIX METOJIOB M METOJIa KOHEUHBIX AJIEMEHTOB, B YAaCTHOCTH,
NPy TPOSKTUPOBAHWU M JOBOJKE aBTOMOOWJIEH M TPaKTOPOB [JIs aHaIu3a
HaMpsHKEHHO-1e(POPMUPOBAHHOTO U TEPMHUYECKOTO COCTOSIHUU JETajlie U y3JIOB
st obecnieueHus: ux mpouHoctu. O030p 3adad, pemaeMblXx METOAOM KOHEUYHBIX
2JIEMEHTOB.




CoBpeMeHHOE MPOorpaMMHOE 00eCreYeHUE, PEATU3YIOIIEe METO]] KOHEUHbIX
AJIEMEHTOB, [UJIsl aHalIW3a HaIpsKEHHO-Ie(POPMUPOBAHHOIO MU TEPMUYECKOTO
COCTOSIHMM  fJeTaneil W y370B aBToMOOWiIed u  TpakTopoB. CTpyKTypa
IIPOrpaMMHOr0 00ecreYeHus: METOAa KOHEUHBIX 3JIEMEHTOB.

0O0630p 3(PGhEeKTHBHBIX W MPOU3BOIUTEIBHBIX YHCICHHBIX aQJITOPUTMOB,
peann3yeMbIX B IPOrpaMMHBIX KOMILIEKCAX JJIs pELIECHUS 3a7a4 BBIUMCIUTEIbHON
MexaHUuKH. OCHOBHBIE BBIYHMCIUTEIBHBIE 3aTPAaThl MPU PELICHUH 33Ja4 METOAOM
KOHEYHBIX JIEMEHTOB.

CpaBHUTENBHBI aHAIU3 Pa3JIMYHBIX PACUYETHBIX MOAXOJOB B 3a/Jadax
oOecrieueHUss  MPOYHOCTH  KOHCTPYKIMI  aBTOMOOWJEH W TPaKTOPOB.
JleMOHCTpauusi pe3ylbTaTOB PACUYETHBIX MCCIEAOBAHUNA METOJOM KOHEYHBIX
KOHCTPYKIMI MamuH. [IpoGnembl BbIOOpa pacyeTHOM cXeMbl. XapaKTEPUCTUKU
PACUYETHBIX MOJIENIEN: TOYHOCTb, aI€KBATHOCTh U SKOHOMUYHOCTb.

Tema 2. CBeaeHusi U3 MAaTeMATHKH M MEXaHUKH 1e(OPMHUPYEMOIro
TBEPAOIo TeJia.

DNeMEHThl MaTPUYHOU alreOpbl U BAPUALIMOHHOTO UCYUCIICHHUS.

[lepemenienus, aedpopmannu, HanpsKeHUs. CBSI3b MEXKy HANPSKEHUSIMU U
nedopManusiMu. YpaBHEHUs paBHOBecHs. |'paHuuHbie ycioBusi. OOIIUE CXEMBI
peleHns 3a/1ad MEXAaHUKH KOHCTPYKUMH. [IpMHIMI MPHMMyMa MOTEHIHAIBHOU
SHEPTHUHU.

Tema 3. MeToa KOHEYHBIX 3JIEMEHTOB KaK BbIYHCJIUTEIbHBI MeTO.
peuieHns 321249 MeXaHUKH.

OcHOBHBIC TIOHSATHUS METOJa KOHEYHBIX 3nmemMeHToB (MKD). O630p THIOB
KOHEYHBIX 3JIeMEHTOB. OCOOEHHOCTH pacyeTra KOHCTPYKIMI € HCIIOJIb30BAHHEM
MKD. CtpykTypa COBpeMEHHOTO IMporpaMmMHoro ooecnedenus MKD.

CnocoObl BBIBOJIa COOTHOIICHUH MeTola KOHEYHbIX 3eMeHToB (MKD).
[IpsamMoii MeTOJ MOJydeHUsI KOHEYHO-AJIEMEHTHBIX COOTHOIIEHUH. CTepKHEBOM
KOHEYHBIA  DJIEMEHT. ®opMupoBaHuEe TI00aJTBHOM MAaTPUIBl KECTKOCTH
KOHCTPYKIIMM U3 MaTpHIl >KECTKOCTH OTHENIbHBIX JJIEMEHTOB (Ha MpuUMepe
CTEp>KHEBOM 3a/1a4uM).

BapuannoHHble TpUHIUOBL - OCHOBa ()OPMHUPOBAHMS Pa3pelIArOIINX
ypaBHenui MKD. BriBon martpuunbix ypaBHeHnii MKD Ha ocHOBe mnpuHIHNA
MHHUMyMa NOTEHUHUANBbHOW SHepruu. OcHoBHbIE MaTpuil MKD - xkecTkocTw,
Macc u Jp.. BekTopsl Harpy30Kk OT BHEIIHUX CHJI. Y4YeT HayalbHbIX Je(opmanui,
IIPEABAapUTENIbHBIX HalpsbkeHWd. PacnpeneneHHple Harpy3ku B KOHEUYHO-
AJIIEMEHTHBIX Mozelsix. [IpuBenenne pacpeneeHHbIX Harpy30K K y3J1aM KOHEYHO-
AJIEMEHTHOW MOJIEIIH.

AmnmpoxcuManus Heu3BecTHBIX B MKD. OyHkiuu GHopMbl KOHEYHBIX
anemeHToB. Kiaccel mpumensiembix (Qynkiui. CpolictBa (QYyHKIUN (HOPMBL.
TpeboBanus k ¢yukmusm ¢opmbl. Tourocts pemennii MKD B 3aBucHMOCTH OT
BbIOOpa (QyHKLUIA POPMBI.

banounsiii kKoOHEuHBIH 31eMeHT. DyHKIMKU (HOpMBI OATOYHOTO KOHEUHOT'O
sanemenTa. llomuHombl Opmurta Kak GyHKUMA (DOpMBI 0alOYHOTO HJIEMEHTA.



CriocoObl  (popMUPOBaHUS COOTHOUIEHMM METOJa KOHEYHBIX DJJIEMEHTOB B
Pa3IMYHBIX KOOPJAMHATHBIX CUCTEMAX.

YucneHHOE HMHTETPUPOBAHME NPU BBIYUCICHUU KOIPPHUIMEHTOB MATPHIL
KECTKOCTH, Macc u Apyrux matpuil B MKD. KBanpatypusie dhopmynsr ["aycca —
Jlexxannpa.

Tema 4. MeToa KOHEYHBIX 3JIEMEHTOB 3a/a4e MJI0CKOr0 HANPSAKEHHOTO,
IVI0OCKOI0 1e(popMUPOBAHHOIO COCTOSTHM I

TpeyronbHbIl KOHEUHBIA JJIEMEHT Uil PELICHUS IUIOCKOW 3aJauyd TEOpUU
ynpyroctu. Tpeyronbasle L-koopaunaTsl miomaau. Mcenonas3zoBanue L-koopauHar
IUI IOCTPOEHUsI QYHKIUM (HOPMBI IIIOCKOTO TPEYTOJIbHOIO KOHEUHOTO 3JIEMEHTA.
Ces3p  L-xoopamuHar ¢ ¢usmueckumMu  (IEKapTOBBIMH)  KOOpAWHATAMU
TPEYroJbHOTO KOHEYHOro »siemeHTta. Juddepenuuposanue L-koopauHat mno
¢u3nueckuM (IeKapTOBBIM) KOOpIMHATAM »JJIEeMEHTa.  Marpuia MKecTKOCTH
IUIOCKOTO TPEYTOJIBHOTO KOHEYHOI'O 3JIEMEHTA.

Tema 5. Teopusi n3onapamMmeTpu4ecKuX KOHEYHbIX 3JIEMEHTOB

OyHkuuu  (HOpMBI  HM30MAPAMETPUYECKUX  KOHEYHBIX  DJIEMEHTOB.
N3onapamerpuyeckne KoHeyHble dieMeHThl JlarpamkeBa wu  CepeHauiioBa
cemelictB. CyOnapameTpuyecKkue, U30MapaMeTpudeckue, cyrneprapaMeTpruiecKue
KOHEYHBIE DJIEMEHTHl. ECTECTBEHHBIE  KOOPAMHATHl  M30MapAMETPUYECKHUX
AJIEMEHTOB, UX CBs3b ¢ (pu3myeckumu koopauHaTamu. JuddepeHinuporanue mo
¢u3nueckuM KkoopAuHaTamM (QYHKIMI (QOpMBI, SBHO BBIPRXKEHHBIX YEpeE3
€CTECTBEHHBIC KOOPJIUHATHI. YeTbIpexyroapHbIi OMJIMHEWHBIN
M30MIapaAMETPUYECKUN KOHEUHBIM JJIEMEHT IUIOCKOTO HAIIPSHKEHHOI'O COCTOSIHUSA.
OObeMHBI BOCBMUY3JIOBOM IIECTUTPAHHBIA H30TMApaMETPUUECKUN KOHEUHBIN
AJIEMEHT I MOJCIUPOBAHUSA TPEXMEPHOIO HaIpPsHKEHHO-1e(hOPMUPOBAHHOTO
COCTOSIHUS.

basucHble (QyHKIMHM KOHEYHBIX JJIEMEHTOB HEPAPXUUYECKOTO  THIIA.
[IpenmyiiecTBa pemieHUss 3a4ad C HCMOJB30BAHUEM JIIEMEHTOB HA OCHOBE
GbyHKUMA POpMBI HEPAPXUUECKOTO THUIIA.

Tema 6. Moaenu MeTo1a KOHEYHBIX 3JIEMEHTOB [IJIsl pacyeTa MJIACTHH U
000/104eK

KoneuHble 3meMeHThl Ayl pacyera u3rmba mactuH. DyHkuuu (Gopmbl
sneMeHTOB. COBMECTHOCTh 3yieMeHTOB. KoMOMHMpOBaHUE € 3leMEHTaMu pacuera
IJIOCKOTO HAMPSX)KEHHOTO COCTOSIHUS JIJISl CO3AaHUs 3JIEMEHTOB 000JI0YKHA OOILEro
nosioxeHus. KoHeuHble 2IeMeHThl TOHKOH OCECUMMETPUYIHOM 000JI0UKH.

Tema 7. MopaenupoBaHue TeNJONPOBOAHOCTH METOAOM KOHEYHBIX
3JIEMEHTOB

YpaBHEHHE TEIUIONPOBOAHOCTU. | paHMUYHBIE YCIOBUA ISl ypPaBHEHHUs
TEIUIONIPOBOAHOCTH YUYET IPAHUYHBIX YCIOBUM IIEPBOTO, BTOPOTO U TPETHETO POAA.
CrammmonapHasi ~ TEIUIONPOBOAHOCTh.  YpaBHenusi  Jlammaca,  Ilyaccowna.
@opMyMpOBKAa METOJa KOHEYHBIX OJJIEMEHTOB JUIA DEIICHUS YpPaBHEHUS
TEIJIONPOBOAHOCTA Ha OCHOBE Meroaa byOHoBa-lI'anepkuHa. YyeT rpaHMUYHBIX
YCJIOBUH B 3aJ]a4€ TEMIONPOBOIHOCTH.



Pemenne 3a1auyn HECTALIMOHAPHOM TEIIONPOBOAHOCTH METOJAOM KOHEUYHBIX
DJIIEMEHTOB. SIBHAas M HEsBHAs CXEMbl TPEYTrOJbHUKA, CXEMa HHTEIPUPOBAHUSA
Kpanka-Huxkoncona.

Tema 8. DddexTUBHbIE YHMCIEHHBbIE AJTOPUTMbI, HCHOJb3yeMble B
COBPEMEHHOM IPOTrPAMMHOM O0ecleYeHUH MeT0/1a KOHEYHBbIX 3JIeMEHTOB

CBolicTBa MaTpUll CHUCTEM JMHEWHBIX ainreOpanuyeckux ypaBHEHUH IpH
mozenupoBaHu MKD. AnropuTMmsl pemieHus CucTeM OOJIBIIUX CUCTEM JIMHEHHBIX
anreOpanvyeckux YypaBHEHUH C CHMMETPUYHBIMU PA3pEKEHHBIMU MaTpULIAMHU.
Merox LDLT mis pemenus cucTeM IMHENHBIX anreOpamyecKuX YPaBHEHHMU B
MKD. O6nacts npumernmoct Metoga LDLT. MTepannoHHbIe METOIBI PEILEHHS
cBepxOonpimx cucteM MKD. Meron CONpsiKeHHBIX TPagueHTOB. Y CKOpEHHE
NPSAMBIX M UTEPALMOHHBIX METOJOB 3a CUET CIELHAIBHBIX NPOLEAYp HyMepaluu
y3JI0B KOHEYHO-3JIEMEHTHBIX MOJIEIIEH.

CrocoObl  XpaHeHHsl pa3pekeHHbIXx wMatpur, B MKD. 3anonnenwue
pazpexeHHplx Marpull MKD mnpm pemieHum cucteM ypaBHEHUH MNPSIMBIMU
MeToaamMu. MeToibl 3JKOHOMHMM NaMsATH U MOBBIIIEHUS CKopocTH pemeHus MKD.
[IpencraBiaeHre ¢ NMOMOINIbIO Teopuu IpadoB Ipolecca HUCKIIOYEHUS CTENeHen
cBO0O/bI. AJNITOPUTMBI BBIOOpA ONTHMAJIBHOTO MOpsiiKa UCcKIoueHus Kommunza,
Karxnmna-Makky, napaJiienbHbIX ¥ BJIOKEHHBIX CEYEHUH.

BO3MOXHOCTH DNapaJyIebHOTO pPEIICHHs 33aJad  METOJOM KOHEYHBIX
aneMeHTOB. OO030p YHUCIEHHBIX AJITOPUTMOB MAPAJIIENBHOIO PELIECHUS CHCTEM
anredpandeckux ypaBHeHud MKD Ha MHOTrosiIEpHBIX W MHOTOIPOLIECCOPHBIX
BBIYMCIIUTENbHBIX CUCTEMAX.

Tema 9. HyTl/I MOBBLINCHUA TOYHOCTH PACYECTHOI'0 aHAJIN3a KOHCprKIII/Iﬁ
aBTOMOOMJIEH U TPAKTOPOB, BLINMOJHACMOI'0 METOAOM KOHCYHBIX 3JIEMECHTOB

OCHOBHBIE TPUEMBI H CIOCOOBI MOJETUPOBAHUS JICTANCH, Y3J0B H
KOHCTPYKIIUHA aBTOMOOWJIE M TPaKTOPOB METOJAOM KOHEYHBIX JJIEMEHTOB.
OcoOeHHOCTH pacyYEeTHBIX CXEM M KOHEUHO-3JIEMEHTHBIX MOJENEH IeTalieid, y3JI0B
M KOHCTPYKUMH aBTOMOOWJEH U TpakrtopoB. [lpemmyliectBa W HemOCTaTKU
Pa3JIMUHBIX PACUYETHBIX MOJXOJIOB MPU BBHIMOJIHEHUN UCCIEIOBAHUN KOHCTPYKIIUM
aBTOMOOMJIEH W TPaKTOPOB  YMCICHHBIMU  MeTodamu. I[lorpemHoctw,
BO3HUKAIOIIIME TP pacuyeTax METOJOM KOHEUYHBIX »JJEMEHTOB KOHCTPYKIUH
MamuH. [lyTM TOBBINIEHUST TOYHOCTH BBHITIOJHSEMOIO METOJOM KOHEUYHBIX
AJIEMEHTOB PACUYETHOTO aHaju3a HaNpsHKEeHHO-AE(POPMUPOBAHHOTO COCTOSIHUS
KOHCTPYKLIMM MAILIWH.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

Meroauka MpenoaaBaHus TUCHUTUIMHBI «MeTo]] KOHCUHBIX 3JIEMEHTOBY» M
peanu3aiys KOMIIETCHTHOCTHOTO TI0/IX0/1a B H3JI0KEHUH U BOCIIPUATHH MaTepHasia
MpeayCMaTpUBaeT HCIIOJIb30BAHUE CIICAYIOIIMX AaKTUBHBIX (OPM TIPOBEICHUS
TPYNIOBBIX, WHAWBUAYAIbHBIX, ayJUTOPHBIX 3aHATHA B COYCTAHUH C
BHEAyJUTOPHON  paboTroii ¢  1enbto  (GOpMHpPOBAHUS M Pa3BUTHSA
PO eCCHOHATILHBIX HaBBIKOB, 00YUYaOIIUXCS:



— IOArOTOBKA K BBIIIOJHCHHUIO IIPAKTUYCCKUX pa60T B Ha60paT0pI/IHX BYy3a,

— IIOArOTOBKA, MMpeACTAaBJICHUC U O6CY}KII€HI/I€ HpCS@HTaHI/Iﬁ Ha
CCMHHAPCKHX 3aHATHAX,

— OpraHus3anuvsa u HIpPOBCACHHUC TCKYHICTO KOHTPOJIA 3HAHUHU CTYACHTOB B

¢dbopMe O6J1aHKOBOTO TECTUPOBAHUS;
— TPOBEJECHUE MAaCTEp-KIacCOB 3KCIEPTOB M CHEUUAINCTOB B 00JacTH
YUCJIEHHBIX METOJIOB Y MPUKJIIATHON MEXaHUKHU.

6. OneHovHbIe cpeacTBa A/ TEKYLIero KOHTPOJIA YCIIeBaeMOCTH,
NPOMEKYTOYHOM ATTECTANMH 10 HTOraM OCBOCHMA JUCHUILINHBI U Y4eOHO-
MeToAu4YecKoe odecreyeHue CaMOCTOATEILHOH padoThI CTY/ICHTOB.

B mnponecce 00yueHMs HCHOJB3YIOTCS CIEAYIOLUIUME OLICHOYHBbIE (POPMBI
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OLIEHOYHBIE CPEACTBA TEKYILErOo KOHTPOJIS
yCIIEBAEMOCTH U IIPOMEKYTOUHBIX aTTECTALIUMI:

- TOATOTOBKA K BBIOJIHEHUIO JTA00OPATOPHBIX PabOT U UX 3allUTA.

OneHouyHblE CpeAcTBa TEKYLIEro KOHTPOJS YCIIEBAEMOCTH BKIIIOYAOT
KOHTPOJIbHBIE BOMPOCHI U 3aaHusl B popMe OJIAHKOBOTO U (MJIM) KOMITBIOTEPHOIO
TECTUPOBAHUS, JAJI1 KOHTPOJIA OCBOEHUSI 00YUarOUMMUCS PA3J€l0B TUCUUTLTUHBI.

OOpasipl TECTOBBIX 3aJaHHM, 33JJaHUN KypCOBBIX MPOEKTOB, KOHTPOJIBHBIX
BOIIPOCOB W 3aJaHUM I NMPOBEACHUS TEKYIIErO KOHTPOJISI, DK3aMEHALMOHHBIX
OUJIETOB, IPUBE/ICHBI B IPUIIOKEHUH 4.

6.1. ®oHa OLIEHOYHBIX CPEACTB JJIS IPOBEACHUS MPOMEKYTOUYHOM aTTeCTAlNK
00y4JaImuxcs no JUCUuInHe (MoayJaio).

6.1.1. TlepedyeHb KOMIIETEHIIUHA C YyKa3aHWEM OJTamnoB WX (opmMupoBaHus B
IPOLIECCE OCBOCHUS 00pa30BaTeIbHON MPOrPaMMBI.

B pesynbrare OCBOCHHS AMCHUIUIMHBI (MOAYJS) (DOPMHUPYIOTCS CIEAYIOIINE
KOMIIETEHITHH:

Kon B pesyabTare ocBoeHus1 00pa30BaTeJbLHOM IPOrPaMMbl 00y4ar0IUICA
KOMIeTeHIHH J0JIZKEeH 00J1a1aTh
IIK-1 CrnocoOeH oprann3oBbIBaTh pa3padoTky KoHCTpyKiuil ATC u nx
KOMITIOHEHTOB

B  npomecce  ocBoeHuss — 00pa30oBaTENbHOM  IPOrpaMMbl  JAHHBIE
KOMITETEHIIUH, B TOM YUCJIE UX OTJEIbHbIE KOMIOHEHTHI, (POPMHUPYIOTCS MOITAITHO
B XOJIE OCBOEHHUS OOydYarollMMUCAd JUCUUIUIMH (MoOnynei), MpakTUK B
COOTBETCTBUM C YYEOHbIM IUUIAHOM U KaJCHJIApHBIM TpaduKOM y4eOHOTO
nporecca.



6.1.2. Onucanue nmokaszarejeil 1 KpUTepueB OLEHNBAHUS KOMITIeTEHIIUIA,
(opMupyeMBbIX 110 UTOraM OCBOCHHS AUCHUILTAHBI (MOIYJISI), OMUCAHUE IIKAJ

OLlCHUBaHUI.

IToka3zaTenem OLICHUBAaHUA KOMHeTeHHI/Iﬁ Ha Ppas3IMdHBIX JTallax ¢nX

dbopmMupoBaHus

ABJIACTCA

JOCTHXKCHHUC

pe3yJabTaTOB OOYYECHUS 110 AUCHUILIIMHE (MOYIIIO).

00yJarOIIIIMUCS

IJJTAHUPYEMBIX

IIK-1 Cnoco0eH oprann3oBbiBaTh pa3padorky KOHCTpyKuuii ATC u uX KOMIIOHEHTOB

Kpurepun onennBanus

IMoka3areanb
2 3 4 5
3HATD: OOyuaronmiics OO6yuatouuiics OO0y4aronuiics OO0yuaronumiics
HAMpaBICHHA JIEMOHCTPHUPYET MOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
PasBUTHA OTCYTCTBHE UJIH HETIOJIHbIE 3HAHUS 4aCTUYHBIE 3HAHUS B TIOJIHbIE 3HAHUS B
BBIYHCIIUTCIIBHBIX

METO/IOB B MEXaHHKE
1 3¢ peKTHBHBIE
BBIYHCITUTEIbHBIC
AITOPUTMBI,
[pHMEHSIEMBIC B
COBPEMEHHOM
POrpaMMHOM
obecriedeHu Juist
peeHus mpooIeMbl
MIPOU3BOJICTBA
Ha3eMHbBIX
TPaHCIOPTHO-
TEXHOJIOTHYECKUX
MalllH,
aHAIN3UPOBATh OTH
BapHaHTBHI,
MIPOTHO3UPOBATh
MOCJIE/ICTBHS,
HaxOUThb
KOMIIPOMHCCHBIC
pEIIeHHS B YCIOBHAX

HCIOCTATOYHOC COOTBCTCTBHC
3HAHUH HalpaBIICHHUS Pa3BUTHS
BBIYMCIIUTENBHBIX METO/IOB B
MexaHUKe ¥ 3P deKTHBHEIE
BBIYHCIIUTENbHBIC aJTOPHTMBI,
IIpUMEHsIEMbIC B COBPEMEHHOM
MIPOTPaMMHOM 00ECTICUEeHIH IS
peuieHus IpodIeMsl
MIPOM3BOJICTBA HA3EMHBIX
TPAHCIIOPTHO-TEXHOJIOTHYECKHX
MallVH, aHATU3UPOBATh 9TH
BapHaHTHI, IPOTHO3UPOBATH
TIOCJIC/ICTBUSI, HAXOJUTh
KOMIIPOMHCCHBIE PELIICHHUS B
YCIIOBUSIX MHOTOKPHUTEPUAIBHOCTH

1 HEOIIPCACICHHOCTH.

HANpaBJICHUS PA3BUTHS
BBIYHMCIIUTEIBHBIX METO/IOB B
MexaHuKe 1 3pdeKTHBHEIE
BBIYHCIIUTEIbHBIC
AITOPUTMBI, IPUMEHSIEMBIC B
COBPEMEHHOM IPOrPaMMHOM
obecrieueHNH 7S peIeHUS
MpoOJIEMBI TIPOU3BOICTBA
Ha3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTMYECKUX MAIIIHUH,
AHAJIM3UPOBATH 3TH
BapHaHThI, IPOTHO3UPOBATH
MOCJIC/ICTBHSI, HAXOIUTh
KOMIIPOMHCCHBIE PELIICHHUS B
YCIOBHAX
MHOTOKPHTEPHAIBHOCTH U
HEOIIPE/IeIICHHOCTH.
Homnyckatorcst
3HAYHTENbHBIC OLTHOKH,
MPOSIBISETCA
HEIOCTaTOYHOCTh 3HAHUMH,

00JaCTH HanpaBiIeHus
pa3BUTHS
BBIYHCIIUTEIbHBIX
METOJIOB B MEXaHHUKE U
s¢dexTrBHEBIC
BBIYHCIIUTEIbHBIC
ATOPUTMBI,
pPHUMEHSIEMBIE B
COBPEMEHHOM
POrpaMMHOM
obecriedeHnn Ui
PpeleHuUs TPOBIEeMBbI
MPOM3BOICTBA HA3EMHBIX
TPAHCIIOPTHO-
TEXHOJIOTHYECKUX
MalliH, aHATH3UPOBATh
9TH BapHAHTBI,
TPOTHO3MPOBATD
MOCJIE/ICTBHSI, HAXOIUTh
KOMITPOMHCCHBIC
PEIIEHNUsST B YCIOBHAX
MHOTOKPHTEPUATEHOCTH

00JTaCTH HarpasieHus
pa3BUTHS
BBIYHMCIHTEIBHBIX
METO/IOB B MEXaHUKE U
s¢dexTrBHBIE
BBIYHCIIUTEIbHbIC
AIrOPUTMBI,
[PHMEHsIEMbIE B
COBPEMEHHOM
MPOrpaMMHOM
obecriedeHnN IS
peLICHUS TPOGIIEMBI
MIPOHM3BOICTBA
Ha3EeMHBIX
TPaHCIIOPTHO-
TEXHOJOTHIECKHX
MalllfH, aHAJTH3HPOBATh
9TH BapHaHTEI,
HPOTHO3HPOBATh
HOCJIE/ICTBHS, HAXOIUTh
KOMITPOMHCCHBIE
PELICHUS B YCIOBHAX

MHOTOKPHTEPHATBHOC o psiy TOKa3aTeNeH,
. 7 HEONPEJEICHHOCTH, HO | MHOTOKPUTEPUAIbHOCTH
o o0yaomuiCs M HEOIIPE/IeNICHHOCTH
JIOITYCKAIOTCSI )
HEOTIPEIETIEHHOCTH. HCIIBITHIBACT y
HE3HAYHUTCIILHBIC CBOOOJIHO OIEPHPYET
3HAYUTEJIbHbIE
OIIMOKHU, HETOYHOCTH, HOPHOOPETEHHBIMU
3aTpyIHEHUs pU
3aTPyAHCHUS IIPU 3HaHUAMM.
ONEPUPOBAHNUU 3HAHUSAMU
AHATUTUYECKUX
IIpH UX MEpEHOCe Ha
orepanusx.
HOBBIE CUTYaLlUU.
yMeThb: OO6yuarontuiicst He ymeeT Wik B | OOyJarommiics OOGyuaronuiics OO6yuaromuiicst
HCIOIb30BATH HEJ0CTaTOYHOM CTENEHU JIIEMOHCTPUPYET HENOIHOE | JEMOHCTPHUPYET JIEMOHCTPUPYET
COBPEMCHHOC yMeer: COOTBETCTBHE 4aCTUYHOE II0JIHOE COOTBETCTBUE
MIPOrpPaMMHOE .. .
HCTIOJIb30BaTh COBPEMEHHOE CIIEIYIOUINX YMCHHN: COOTBETCTBHE CIEIYIOIINX YMEHUH:
obecrnieueHne s .
pemens IporpaMMHOe o0ecrieucHre HCIOJIb30BaTh CIEeYIOIINX YMEHUMN: HCII0JIb30BATh
poGIEMBIL JUTSL pEUICHUS TIPOOIIEMBI COBPEMEHHOE HCIOJIb30BATh COBPEMEHHOE
NPOM3BOJCTBA MIPOU3BOJICTBA HA3EMHBIX MPOrpaMMHOE COBPEMEHHOE MPOrpamMMHOE




Ha3eMHBIX TPaHCIIOPTHO- obecrieueHne Ayt MIPOTPaMMHOE obecrieueHne Iyt
TPaHCIIOPTHO- TEXHOJIOTHYECKUX MAIIUH, penIeHus mpooIeMbI obecrieueHue IS pemmeHns mpoodIeMbl
TCXHOJIOTHICCKHUX AHANM3UPOBATh OTH BAPHAHTEI, | MPOM3BOJCTBA HA3EMHBIX | PEIIEHHS IPOOIEMBI NPOM3BOACTBA
MAIIHH, MIPOTHO3UPOBATH MOCIEACTBHS, | TPAHCIIOPTHO- MPOM3BOJICTBA Ha3eMHbIX
aHAITN3UPOBATH ATH
BapHAHTSL, HaXOJHUTh KOMIIPOMHCCHBIE TEXHOJIOTMYECKUX MAIHH, | HAa3eMHBIX TPaHCIIOPTHO-
IPOTHO3HPOBATH pELICHUS B YCIOBHAX aHAIM3UPOBATH OTH TPaHCIIOPTHO- TEXHOJIOTHYECKHX
MOCIICIICTBHS, MHOTOKPUTEPHUAIBLHOCTH U BapUAaHTHI, TEXHOJIOTHYECKHUX MaIlluH,
HaXOJIUTh HEONPEeJIeICHHOCTH. MPOTHO3UPOBATH MallVH, aHAIM3UPOBATH OTH
KOMIIPOMUCCHEIC MOCJIEACTBUSL, HAXOJUTh aHAIM3UPOBATh 3TH BApUAHTBHI,
PCLICHIT B KOMIIPOMHUCCHEIE BapHaHTEHI, MIPOTHO3UPOBATH
YCIIOBHAX
MHOTOKDHTEpHATBH pEIIeHHS B YCIOBUAX MIPOTHO3MPOBATH TTOCTICICTBYS,
OCTH 1 MHOTOKPUTEPHAIHHOCTH U | TIOCIEICTBHSA, HaXOJIUTh
HEOTIPE/ICIICHHOCTH. HEOIPEeICHHOCTH. HaXOJIUTh KOMIIPOMHCCHBIE
Jonyckarorcst KOMITPOMHCCHBIE pELIeHUS B YCIOBHIX
3HAYUTENbHBIC OIINOKH, PELICHUsSI B yCIOBHUAX MHOTOKPUTEPUAIILHOC
MPOSIBIISIETCS MHOTOKPUTEPHUAILHOCT | TH U
HEJIOCTaTOYHOCTh uu HEOTIPEICJICHHOCTH.
BJIaJICHUsI HABBIKAMH 110 HEOTPEIeNICHHOCTH. CBo06ozHO onepupyer
Py TOKa3aTene, ‘YMeHHs 0CBOCHEI, HO pHOOPETEHHBIMU
OO0y4atontuiics JIOIYCKAIOTCSI YMEHUSAMH,
HCTIBITHIBACT HE3HAYUTEIEHBIE MIPUMEHSET UX B
3HAYHTEIIEHBIC OIIMOKH, HETOYHOCTH, | CHUTYaIHsIX
3aTpyAHEHUS MIPH 3aTpyAHEHUS MIPH TTOBBITIICHHON
MPUMEHEHNH HABBIKOB B [IEPEHOCE YMEHUN Ha CIIOXKHOCTH.
HOBBIX CUTYyalUAX. HOBBIC, HECTAHAAPTHLIC
CUTYyalluu.
BJIAJIeTh: OO0yuaroluiics He BIaaeeT OO6yyaroniuiics He B OOGyuarouuiics OO0yuaromiuiics B
HaBBIKAMH WIN B HEJOCTaTOYHOU MOJIHOW Mepe BiaieeT YaCTHYHO BJIaJ€eT HOJIHOM 00beMe
HUCIIOJIb30BaHUA CTCIICHHU BJIaJICCT HABbIKAMU HaBbIKaMH HaBbIKaAMH BJI1aJJCC€T HaBbIKaMH
OILHOI‘/II us3 HUCIIOJIb30BaHUA O)lHOfI us3 HUCIIOJIb30BaHUA OI[HOﬁ us3 HUCIIOJIB30BaHUA OI[HOﬁ HUCIIOJb30BaHUs
COBPEMCHHBIX COBPEMECHHBIX COBPEMCHHBIX 13 COBPEMECHHBIX O[[HOﬁ us3
BEIYUCITUTEIHHBIX BBIYHCITUTEIBHBIX IIPOTPaMM, BBIYUCITUTEIHHBIX BBIYUCITUTEIHHBIX COBPEMEHHBIX
poTrpamm, peanu3yromeil MeTo MPOTpaMM, PEeaTH3YIOIEH | IporpaMm, BBIYUCITATEITEHBIX
peanu3yromeit KOHECYHBIX JIEMEHTOB, IS METOJ KOHEUHBIX peanu3yromei MeTo porpamm,

METOJT KOHEUHBIX
JJIEMEHTOB, ISt
petieHus
poOIeMbI
MIPOU3BOJICTBA
HA3€MHbIX
TPaHCIIOPTHO-
TEXHOJOTHYCCKHUX
MalIlIVH,
aHAJM3UPOBATH ITH
BapUAHTHI,
MPOTHO3UPOBATH
MOCJIE/ICTBHS,
HAXOJIUTh
KOMIIPOMHUCCHBIC
pewenus B
YCIIOBUAX
MHOTOKPHUTEPHAIILH
OCTH 1

HEOIPEIEICHHOCTH.

pemeHust mpo0IemMbl
MIPOM3BO/ICTBA HA3EMHBIX
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX MAIlINH,
aHAJTU3UPOBATH 3TH BapUaHTHI,
IIPOTHO3UPOBATH TOCIIECTBHUA,
HaXOJUTh KOMIIPOMHCCHBIE
peIIeHHs B YCIOBUAX
MHOTOKPUTEPHATIBHOCTH U
HEOTPEICIICHHOCTH.

3JIEMEHTOB, JUISl pEIICHUS
poOJIeMbI ITPOU3BOICTBA
Ha3eMHBIX TPAHCIOPTHO-
TEXHOJIOTHYECKUX MAIllUH,
AQHATU3UPOBATh ATH
BapHaHTEHI,
MIPOTHO3MPOBATH
MOCTEACTBHS, HAXOUTD
KOMIIPOMHUCCHEIE
PELICHUsS B yCIOBHUAX
MHOTOKPUTEPHUAILHOCTU U
HEOTIPEICIICHHOCTH.
Homnyckatorcst
3HAYUTENbHBIC OIINOKH,
MIPOSIBIIAETCS
HEI0OCTaTOYHOCTh
BJIaJICHHSI HABBIKAMH TIO
pAly okazarteneH,
OOGyuaronuiicst
UCTIBITHIBACT
3HAYUTEIbHBIC
3aTpyJHEHHS IpH

KOHCYHBIX 3JIEMEHTOB,
JUTSL peLIeHU st
pOoOIEMBI
MIPOU3BOJICTBA
HAa3eMHBIX
TPaHCIOPTHO-
TEXHOJIOTHYECKUX
MalIllvH,
aHaJM3UPOBAThH 3TU
BapHUAaHTBHI,
MIPOrHO3UPOBATh
IIOCIIC/ICTBHS,
HaXOJIUTh
KOMITPOMHUCCHBIE
pENIeHHUS B YCIOBUSX
MHOTOKPUTEPUAIEHOCT
HHU
HEOIPEeIeIEHHOCTH.
HaBwiku 0cBOEHEI, HO
JIOITyCKaKTCs
HE3HAYUTEJIbHbBIC
OIIMOKU, HETOYHOCTH,

peanu3yromei MeTo
KOHEYHBIX
3JIEMEHTOB, JUIS
pereHust mpobIeMbl
MPOM3BOJICTBA
Ha3eMHBIX
TPaHCIOPTHO-
TEXHOJIOTHYECKUX
MaIluH,
aHAIM3UPOBATH OTH
BapHaHTHI,
MIPOTHO3UPOBATH
TIOCIIEACTBYS,
HaXOHTh
KOMIIPOMHUCCHEIE
pemeHns B yCIOBUAX
MHOTOKPHTEPHATBHOC
TH U
HEOIPEeIeICHHOCTH.
CBo6oano
MIPUMEHSET
TIOJTy4EHHbIE HaBBIKH
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MPUMCHCHUHN HABBIKOB B

3aTpyAHCHUS TIPpU

B CUTyallUAX

HOBBIX CUTYyallHsIX. HnepeHoce yMEHUH Ha MOBBIIIEHHON
HOBBIE, HECTAHAAPTHBIE | CIIOKHOCTH.
CHUTYaIIH.
IIK-1 Cnoco6en opranu3oBbiBaTh pa3padoTky KOHCTpYKIHiA ATC U MX KOMIIOHEHTOB
Kpurepumn onieHuBaHus
IToka3artensn
2 3 4 5
3HATD: OO6yJatrommmiics OO0y4atomtmiics OO0yJatontuiics Obyuarommiics
KPHUTCPHUH OLICHKH | neMOHCTPUPYET IIOJHOE JIEMOHCTPHUPYET HEITOTHBIE JIEMOHCTPUPYET JIEMOHCTPHUPYET

U CpaBHEHHS
MPOCKTUPYEMBIX
Y3JIOB U arperaToB
C y4eToM
TpeOoBaHMit
HAJIC)KHOCTH,
TEXHOJIOTHYHOCTHU
, 0€30IaCHOCTH U
KOHKYPEHTOCIIOCO
OHOCTH.

OTCYTCTBHE 3HAHUUN UIH
HEIO0CTATOYHOE
COOTBETCTBHUE 3HAHUI B
o0JiacTu:

KPUTEPHUHU OLICHKHU H
CpaBHEHHUS
MPOCKTUPYEMBIX Y3JI0B U
arperaToB C Y4E€TOM
TpeboBaHuUil HAIE)KHOCTH,
TEXHOJOTHYHOCTH,
0e30IMaCHOCTU U
KOHKYPEHTOCIOCOOHOCTH.

3HAHUS B 00JIACTH KPUTEPHUU
OLICHKH U CPaBHEHUS
MPOCKTUPYEMbIX Y3JIOB H
arperaToB C y4eTOM
TpeOOBaHUI HACIKHOCTH,
TCXHOJIOTHYHOCTH,
0€30MacHOCTH U
KOHKYPEHTOCIIOCOOHOCTH.
JlonyckaroTcs 3HaYNTEIIbHbIC
OIIMOKH, TIPOSIBIISICTCS
HEIOCTATOYHOCTh 3HAHHIA, 110
psiny Tiokasarenei,
00y4JarOIIUACS UCTIBITHIBACT
3HAYUTECJIbHBIC 3aTPYAHCHUA
IIPU ONIEPUPOBAHUU 3HAHUSMHU
[IPY UX TIEPEHOCE HA HOBBIC
CUTYAaIUU.

YaCTUYHBIE 3HAHUS B
obnactu

KPUTEPHUH OLICHKHU H
CpaBHEHHUS
MPOCKTUPYEMBIX Y3JI0B U
arperaToB C y4eTOM
TpeboBaHuUit
HaIEKHOCTH,
TEXHOJIOTHYHOCTH,
0e30IMaCHOCTH U
KOHKYPEHTOCIIOCOOHOCT
U, HO JIOITyCKArOTCS
HE3HAYHUTEIILHBIC
OIIMOKHU, HETOYHOCTH,
3aTPYAHCHUS MPH
AHATMTHYECKUX
orepanusx.

MOJIHBIC 3HAHUS B
obnmactu

KpUTEPHH OLICHKA 1
CpaBHEHHS
MPOCKTHPYEMBIX
Y3JIOB M arperaToB ¢
y4eTOM TpeOOBaHU
HAIEKHOCTH,
TEXHOJIOTHYHOCTH,
0e30IMaCHOCTU U
KOHKYPEHTOCIIOCOOHO
CTH, CBOOOJIHO
orepupyeT
MpHOOPETEHHBIMU
3HAHUSIMM.
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yMeThb:
MIOJTb30BATHCS

BO3MOYKHOCTSIMH,
MPEI0CTABIISIEMbI
MU COBPEMEHHBIM
MPOrPaMMHBIM
obecrieyeHreM
METO0/1a KOHEUHBIX
3JIEMEHTOB IS
OLIEHKHU U
CpaBHEHUS
MPOCKTUPYEMBIX
Y3JIOB U arperaToB
C y4eToM
TpeOoBaHMi
HAJIE)KHOCTH,
TEXHOJIOTHYHOCTHU
, 0€30IaCHOCTH U

OOyyJaroniuiicst He ymeeT
WA B HEJOCTATOYHOM
CTCIICHU YMEET:
MOJIb30BaThCS
BO3MOXKHOCTSIMH,
MPEJOCTABIACMBIMU
COBPEMCHHBIM
MPOrPaMMHBIM
00eCIIeueHNEM METOLA
KOHEYHEIX DJIEMEHTOB JIJISt
OLICHKH ¥ CPaBHEHUS
MPOCKTUPYEMbIX Y3JI0B U
arperatoB ¢ y4eToM
TpeOOBaHUI HAZCIKHOCTH,
TE€XHOJOTHYHOCTH,
0e30MacHOCTH U
KOHKYPEHTOCIIOCOOHOCTH.

OO0yuaronuiicst
JIEMOHCTPUPYET HETOJIHOE
COOTBETCTBHE CIIEIYIOLINX
YMEHHH:

MOJTb30BATHCS
BO3MOYKHOCTSIMH,
MPEI0CTABIISIEMbIMU
COBPEMEHHBIM MPOrPAMMHBIM
00ecIIeueHNEM METOIA
KOHEYHBIX AJIEMEHTOB ISl
OLICHKH ¥ CPaBHECHUS
MPOCKTUPYEMBIX Y3JIOB H
arperatoB ¢ y4eToM
TpeOOBaHUI HAZCIKHOCTH,
TEXHOJIOTHYHOCTH,
0e30MacHOCTH U
KOHKYPEHTOCIIOCOOHOCTH.

OOGyuaronuiicst
JIEMOHCTPUPYET
YaCTUYHOE COOTBETCTBHUE
CIEAYIOIINX YMEHUN:
MOJIb30BAThHCS
BO3MOYHOCTSIMH,
MPEOCTABIIACMBIMU
COBPEMCHHBIM
MIPOTPaMMHBIM
00ecIIeueHNEM METOIA
KOHEYHBIX JICMEHTOB
JUTS OLIEHKU ¥ CPAaBHEHUS
MIPOEKTHPYEMBIX Y3JI0B 1
arperaToB C y4eTOM
TpeOoBaHuMit
HaJEeKHOCTH,
TEXHOJOTHYHOCTH,
0e30IacHOCTH U

OO0yyarontuiicst
JEMOHCTPHPYET
TTOJTHOE COOTBETCTBHE
CIIEAYIOIINX YMEHHUIA:
TMOJIb30BAThCS
BO3MOXKHOCTSIMH,
MPEI0CTABIIIEMbIMHU
COBPEMEHHBIM
MIPOTPaMMHBIM
obecrieueHrEM
MeTOJja KOHEUHBIX
SJIEMEHTOB IS
OIICHKHU ¥ CPaBHEHUS
TMPOCKTHPYEMBIX
y3JI0B U arperaroB C
y4eTOM TpeOOBaHU
HAJIEKHOCTH,
TCXHOJIOTUYHOCTH,

KOHKYPEHTOCIIOCO JlomyckaroTcsi 3HaUNTENbHBIE | KOHKYPEHTOCIIOCOOHOCT | 0€30IacHOCTH H
GHOCTH. OIIUOKH, TIPOSBIISACTCS H. KOHKYPEHTOCIIOCOOHO
HEIOCTaTOYHOCTh BIIaJCHUS ‘YMeHHs 0CBOEHBI, HO CTH.
HaBBIKaMU 110 PALY JIOITyCKAr0TCA CBobozHO omepupyer
nokazaTesnel, OOydaromuiicss | He3HaYUTENIbHbBIC MIPUOOPETEHHBIMU
UCTIBITHIBAECT 3HAUUTENIbHBIC OIINOKH, HETOUHOCTH, YMEHUSAMH,
3aTPyAHEHUS [IPU 3aTpyAHEHUS IIpU IPUMEHSET UX B
MIPUMEHEHNH HAaBbIKOB B [IEPEHOCE YMEHUH Ha CUTYyalUsAX
HOBBIX CUTYyallHsX. HOBBIE, HECTAaHAAPTHBIE MIOBBIICHHOM
CUTYaLlUU. CJIO’KHOCTH.
BJIAJIeTh: O6yuatoniuiicst He BnaaeeT | OOydvaronuiics BIajeeT He B OGyuarouuiics OOyuaromuiics B
NpueMaMu WU B HEJOCTATOYHOM MIOJIHOW Mepe YaCTUYHO BJIAJCET MOJTHOM 00beMe
00paboTKH CTETICHH BIIaieeT npueMamu 00pabOTKHU TaHHBIX | IpUeMaMi 00paboTKu BJaJeeT
JaHHBIX 1 nmpremMamMu 00paboTKH 1 3¢ HEKTUBHBIMU JTAaHHBIX U npueMamu 00paboTKn
s dexTrBHBIME JAHHBIX ¥ 9Q(QEKTUBHBIMK | aJrOPUTMaMH HHTeprperannd | 3pdexkTHBHEIMU JaHHBIX U
aJITOpUTMaMHu aJIropuTMaMu pe3ynbTAaTOB KOMIIBIOTEPHOI'O | aJrOpuMTMaMH 3¢ eKTHBHBIMU
HHTCPIPCTAIMH MHTEPIIpETALNU aHaIM3a HaNpsHKEeHHO- HHTEPIIPETALUN aJIropuTMaMu
pe3yNIbTaToB pe3yJIbTaTOB JeopMUPOBAaHHOTO U pe3yJIbTaTOB HUHTEpIpETALUU
KOMIILIOTCPHOTO KOMIIBIOTEPHOIO aHaJIM3a TEIUIOBOIO COCTOSTHUI KOMITBIOTEPHOI'O aHAJIM3a | Pe3yJIbTaTOB
aHaiusa HaIPSHKEHHO- JleTaJIel ¥ y3JI0B MalllHH. HaIIPSHKEHHO- KOMIIBIOTEPHOTO
HaIIPpAKEHHO- nedopMUpoOBaHHOTO U JeopMUPOBAHHOTO U aHaJIN3a
Ae(OPMHUPOBAHHO | TeMIOBOrO COCTOAHMIA JlomyckaroTcs 3HAUUTENBHBIE | TEIUIOBOIO COCTOSHUN HaIPSHKEHHO-
T'0 1 TEIIOBOTO JleTajlel ¥ y3JI0B MalllKH. OIIMOKH, IPOSBIIAETCA JieTayieil 1 y3j10B MallivH. | Ae()OPMHUPOBAHHOTO

COCTOSTHU I
Jeranei u y3ioB
MalluH.

HEIOCTAaTOYHOCTh BJIaJICHUS
HaBBIKAMU TIO0 PSITY
nokazareneir, OOyJaromuics
HCIBITHIBAET 3HAYNTEIIbHBIC
3aTpyIHEHUs pU
MPUMEHEHUU HAaBBIKOB B
HOBBIX CUTYAITHIX.

HaBbiku 0CBOEHBI, HO
JIOITyCKAr0TCA
HE3HAYUTECIIbHBIE
OIIMOKH, HETOYHOCTH,
3aTpyIHEHUs IIPU
[IEPEHOCE YMEHUH Ha
HOBBIC, HECTAHJAPTHLIC
CUTYyaLuN.

U TEILIOBOTO
COCTOSIHUH AeTaneil u
Y3JI0B MAaIIHH.
CB000THO
TIPUMEHSIET
TIOJIyY€HHbIE HABBIKU
B CUTYaIUAX
MMOBBIICHHOM
CJIO’KHOCTH.
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[Mxansr OLICHMBAHHA PEC3YJIbTAaTOB HpOMC}KyTOQHOﬁ arTeCtTalumy "N HX
OIIMCAaHHUC:

®opma NPOMeKYTOYHOM ATTECTALMM: IK3aMeH

[TpomexyTouHas aTTecTanus ooyJaronmxcs B popme s3k3aMmeHa MpOBOIUTCS
M0 pe3ysbTaTaM BBHITIOJHEHHUS BCEX BHJAOB yueOHOU paboThl, MPeayCMOTPEHHBIX
y4eOHBIM IJIAHOM MO JAHHOW MUCIUIUIMHE, MPU 3TOM YUYHUTHIBAIOTCS PE3YJIbTaThI
TEKYLIEro KOHTPOJS YCIIEBAEMOCTH B TeueHHe ceMmecTpa. OLEHKa CTeleHu
JOCTHKEHHUSI  OOY4alOUIMMUCS TUIAHUPYEMBIX  PE3yJbTaTOB OOY4YEHHs IO
JUCLUIUIMHE IMPOBOAMUTCS MNPENOAABATEIEM, BEAYIIUM 3aHATHS 110 JHCLMIUIAHE
METOJIOM DJKCIIEpTHOM OLEHKW. [Io HuTOoraM mnpoMexyTO4yHOW aTTecTaldd 110
JUCLUIUIMHE BBICTaBJISIETCS OILICHKA «OTJIUYHO, «XOpOoLo»,
«YZOBJIETBOPUTEIBHO» WM «HEYAOBIECTBOPUTEIBHOY.

K mpomexyTodyHON  aTTecTauuu  JOIYCKArTCs  TOJNBKO  CTYJEHTHI,
BBINIOJTHUBIIME BCE BHUABl yuyeOHOW paboOThl, MpeayCMOTpPEHHbIe paboueit
MIPOrpamMMoil Mo AUCHUIUIMHE «MeToJ KOHEUHBIX 3JIEMEHTOB.

[IIxana oueHNBaHUA Onucanue

Brinonnensr Bce BUABI yueOHON pabOThI, MPETyCMOTPEHHBIE
yueOHBIM TUTaHOM. CTYIEHT JIEMOHCTPUPYET COOTBETCTBHE
3HaHUM, YMEHMM, HABBIKOB TMPUBEJACHHBIM B TalIHIAX
ToKa3aTesel, OmnepupyeT MNPUOOPETCHHBIMU 3HAHUSIMH,
O1inyHO YMEHUSIMHM, HaBbIKAaMHU, TPUMEHSET UX B CHUTYyalMsX
MOBBIIEHHON CcTI0KHOCTU. [Ipr 3TOM MOTYT OBITH AOMYILIEHBI
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTU, 3aTPYAHEHUS MpHU
AQHATUTUYECKUX ONepalusX, MepeHOCe 3HAHUM U YMEHUI Ha
HOBBIE, HECTAH/IAPTHBIE CUTYalIUH.

O6yqa}om1417lc;{ ACMOHCTPUPYCT HaCTUIHOC COOTBETCTBUC
3HaHPII>i, YMeHHﬁ, HAaBBbIKOB IPUBCACHHBIM B Ta6m/1uax

Xopowo .
MoKasarese, ToMmycKaeT He3HAaUUTeIbHbIE OLTUOKH,
HCTOYHOCTH, 3aTPYAHCHUA ITPU aHAJTIUTUYCCKUX pacycTax.
OOyyaromuiicss 1eMOHCTPUPYET HEMOJHBIC 3HAHUS, YMEHHUS,
HaBBIKM MPUBEJCHHBIM B TaONMUIIaX MOKa3aTeslel MpOsSBISET
Y 10BIIETBOPUTEIILHO

HEAOCTAaTOYHOCTD 3HaHI/II>'I, HCIIBITBIBACT 3aTPYAHCHHUA IIPpU
IIOIBITKEC MPUMCHUTL 3HAHUA JJI1 HOBBIX KOHCpr1<IIPII7L

He BeimonmneHno Oosiee OMHOTO W3 BUAOB y4eOHOUW paboTHI,
NPEIYCMOTPEHHBIX y4eOHBIM [LUIAHOM. CryneHnt
HeymoBneTBOPUTEIHHO | IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHWH, YMEHUH,
HABBIKOB IIOKa3aTcisiM, HpI/IBe}IeHHBIM B Ta6nnuax,
JIOTTYCKaeT 3HAYUTENbHBIE OIIMOKH, MPOSBISET OTCYTCTBUE
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3HaHUM, YMEHMM, HaBBIKOB II0 DAy IIOKa3aTesew,
HCIIBITBIBACT, 3HAYUTEIIbHBI 3aTPYJHEHUS [IPU ONIEPUPOBAHUU
3HaHUSAMU M YMEHUSMHM IIPM HX IIEPEHOCE Ha HOBBIC
KOHCTPYKLIUH

@OHJIbI OLICHOYHBIX CPEACTB NPEJCTaBICHbI B MPUIOKEHUU 4 K pabouei
porpaMme.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE 00eciedeHne JUCIUILIUHBI.

OCHOBHAafl JIUTEepaTypa:

1. BanmumBunu, H. B. ConpoTtuBieHue MarepuanoB U KOHCTPYKIUH :
yueOHuk miga By3oB / H. B. BamumBumm, C. C. T'aBprommH. — MockBa :
NznarensctBO FOpaiit, 2022. — 429 c. — (Bwicmee oo6pa3oanue). — ISBN 978-
5-9916-8247-3.

URL: https://urait.ru/bcode/489807

2. Tyxdarymmun, b. A. YucneHHble METOABI pacyeTa CTPOUTEIBHBIX
KOHCTPYKIUH. MeTo KOHEUHBIX JIEMEHTOB : yuyeOHoe mocooue it By30B / b. A.
Tyxdarymnmun. — 2-e usn., ucnp. u jgon. — Mocksa : M3znatensctBo FOpaidr,
2022. — 157 c. — (Bsiciee oopazosanue). — ISBN 978-5-534-08899-1.

URL: https://urait.ru/bcode/494547

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. IlogbeMHO-TPAaHCHOPTHBIE  MAIMHBI:  PacyeT  METALTMYECKUX
KOHCTPYKIUH METOJIOM KOHEUYHBIX 3JIEMEHTOB: yueOHoe rnocodue Jist By30B / A. B.
Jlarepes, A. B. Bepmmnckuii, M. A. Jlarepes, A. H. lllyOun ; nox pemakuuein A.
B. JlarepeBa. — 2-e m3n., mepepad. u gon. — Mocksa: M3garensctBo Opaidr,
2022. — 178 c. — (Bsicmee obpazoBanme). — ISBN 978-5-534-12649-5.

URL: https://urait.ru/bcode/496396

B) IPOrpaMMHOe o0ecrnevyeHrue 1 MHTEPHET-PeCypPChI:
[Iporpammuoe obecrieyeHue:
- YHUBEpCaIbHas MPOrpaMMa METO/Ia KOHEUHBIX AJIEMEHTOB, IPUMEHsIeMas Ha
NPEANPUATUAX MAILIMHOCTPOCHUS;
- yHUBepcalibHas TmporpamMma 3-D mnpoekTupoBaHuUs, NpUMEHseMas Ha
MPEANPUATUSIX MAIIMHOCTPOCHUS,
- o(pricHOE MpOorpaMMHOE OOecTieUeHHE.
DJIeKTPOHHBIM 00pa30BaTeNIbHBIN pecypc: «MeToa KOHEUHBIX SJIEMEHTOBY
https://online.mospolytech.ru/local/crw/course.php?id=1412
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8. MaTepuaibHO-TeXHHYeCKoe o0ecneyeHue T CHUIJIMHbI.
KoMIbroTepHBIN KJIacC : CTOJIBI, CTYJbsS, MapKEpHas A0CKa,
KOMIIBIOTEPBI, TOABECHOU MPOEKTOP, HACTEHHBIN MPOEKIIMOHHBIN
sKkpaH. Pabouee mecTo npenopasaresns: CToi, CTylI .

Aynutopust 1Ji JTEKIHOHHBIX U MPAKTUYECKHUX 3aHIATHI 00IIEero
¢doHa , cTONBI yueOHBIE CO CKaMbsIMU, ayAUTOpHAs Jocka. Pabouee
MECTO IIPETNOAaBaTelIsl: CTOJI, CTYIL.

9. MeTtoauyeckne peKOMeHIAUMH JIJIsi CAMOCTOSITEIbHOI padoThI
CTYJACHTOB

3aayaMu CaMOCTOSITENIbHON pabOThI CTYACHTOB SBJISIFOTCS:

. Cucrematn3zanusa © 3aKpEIUICHUE TOJYYEHHBIX TEOPETUYECKUX 3HAHUN U

NPAKTHYECKUX YMEHUN CTYAECHTOB;

. YraoyOJneHue u paciimpeHue TeOpeTUIECKOM MOArOTOBKH;

. @opMHUpOBaHUE YMEHUN HCIOJIL30BaTh HOPMAaTHUBHYIO, MPABOBYIO, CIPABOYHYIO

JIOKYMEHTAIIUIO U CICIIUATBHYIO TUTEPATYPY;

. Pa3BuTHE mo3HaBaTEIBHBIX CIOCOOHOCTEM M aKTUBHOCTU CTYJIEHTOB, TBOPUECKOM

WHUIIMATUBBI, CAMOCTOSTEIbHOCTU, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

. Ucnonb3oBanne  martepuana, CcoOpaHHOTO M TOJYYEHHOIO B XOJ€
CaMOCTOSITENIbHBIX 3aHSITUW Ha MPAKTUYCCKUX 3aHATUSIX, MPU HANMUCAHUU
KYpPCOBBIX M BBIIYCKHOM KBaJlM(PUKAUMOHHOW padoT, 1 3PQPeKTHUBHOM
MOATOTOBKHM K UTOTOBBIM 3a4€TaM M 3K3aMEHAaM.

N3ydyeHne  OUCHUIUIMHBI  JIOJDKHO — COMPOBOXKAATHCS ~ MHTEHCHUBHOMN
CaMOCTOSTENIbHON PabOTO CTYJEHTOB C PEKOMEHJIOBAHHBIMU IMPENOIaBATEIIAMU
JUTEPATyPHBIMU UCTOYHUKAMU U C MaTEpHAIIAMU, [TOJTYYCHHBIMHU Ha JICKIIUOHHBIX,
MPAKTUYECKUX 3aHATHSAX U JTabopaToOpHbIX paborax. CTyAEHT NOKEH MOMHHTH,
YTO HAYMHATh CAMOCTOSITEIbHBIE 3aHATUSA CIEAYET C MEPBOrO JIHS HU3YYEHUS
JUCHUTUIMHBI U MPOBOJUTH UX peryysapHo. O4eHb BaXKHO MPUIOKUTH MAaKCUMyM
yCUJIUM, BOJIM, YTOOBI 3aCTaBUTH ceOsl pabOTaTh C MOJHON HArpy3Koil ¢ MepBOro
JTHSL.

Kaxnpiii CTyneHT HNOJDKEH caM IUIAHUPOBATh CBOK CAMOCTOSITEIIBHYIO
paboTy, UCXOld U3 CBOMX BO3MOXKHOCTEH M MPUOPUTETOB. DTO CTUMYJIUPYET
BBINIOJTHEHUE PAOOTHI, co3AaeT Oojee CMOKOMHYH OOCTaHOBKY, UTO B HTOTE
MOJIOKHUTENBHO CKa3bIBAETCS HA YCBOCHUU MaTepuaia.

Ha ocHoBe wW3ydeHUsS PEKOMEHJIOBAHHOM JUTEpaTyphl IelIecoo0pa3Ho
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHHOB, TIOJIOKEHUH U  OIpPEIEICHU,
TPEOYIOIMINUX 3alIOMUHAHUS U HEOOXOIUMBIX ISl OCBOCHUS Pa3/IeiOB IUCIUTLIAHBI.
Jlist  mnomoTBOpHOW pabOThl HEMAJIOBAXKHOE 3HAYEHHE HMEET OOCTaHOBKA,
opranuzamusi pabouyero mecra. HyxHO m00WTHCS, 4TOOBI MECTO pPabOTHI IO
BO3MOKHOCTH OBLIO MOCTOSTHHBIM. PaboTa Ha MPUBBIYHOM MeCTe JieslaeT ee 0oiee
M1010TBOPHOM. [IpoAyKTUBHOCTH pabOTHI 3aBUCUT OT MPABHJIBHOTO YepeI0BaHUS
TpyJa u oTabixa. IloaToMy Kaxkzible yac UM JIBa cieayeT Jeiarh, nepepbiB Ha 10-
15 MunyT. BBIXOAHBIC THU Jydllleé MOCBATHUTh AKTUBHOMY OTIBIXY, 3aHSITHSIM
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CIIOPTOM, MPOTYJIKAMU Ha CBEXEM BO3ayxe U T.1. [lake mepexioueHue ¢ 0JHOro
BU/Ia YMCTBEHHON pabOThI Ha IPYTOil MOXKET CIYKUTh aKTUBHBIM OTJIBIXOM.
Oco0oe MecTo yaensercss KOHCYJIbTUPOBAHUIO, KaK OJHOW U3 GopM 0OydeHUs U
KOHTPOJISI CaMOCTOATENbHOM paboTel. KoHCYynbTHpOBaHUE HpeaoaaraeT 0coObM
o0pa3oM  OpraHM30BaHHOE  B3aUMOJICHCTBME  MEXIYy  IpenojaBaTeseM-
KOHCYJTBTAaHTOM M CTYJCHTaMH, HANpaBJICHHOE Ha paspelieHue npoldjeM u
BHECEHUE MO3UTHUBHBIX U3MEHEHUN B JCSITENLHOCTD CTYICHTOB.

9.1 MeToanuecKue YKa3aHusi M0 BbINOJHEHUIO U 0POPMJIEHHIO PACYeTHBIX
3a/JlaHuii Mo JUucHUIINHE «MeTo KOHEYHBIX 3JIEMEHTOB)

9.1.1 TpeGoBanusi K 0(p)OPMJICHHIO BHINOJTHEHHBIX PACYETHBIX 3aIaHU I
e BrinonHeHHoe pacueTHOE 3aJaHKe AOJKHO OBITh O(OPMIIEHO HAa JIUCTaX
dbopmata A4 co CIeayrOUMMH TMOJISIMHU:

e JleBoe - 25 Mm.
e Bepxnee - 15 wmm.
e IlpaBoe - 15 mm.
e Hwmwxnee - 15 mm.

e BrinoiaHeHHOE pacyeTHOE 33aJlaHne JIOJKHO UMETh TUTYJbHBIN JucT. [lpumep
oOpMIIEHHSI TUTYJIBHOIO JIUCTA MOKa3aH B IPUIIOKEHUU.

e BrINOIHEHHOE PaCYETHOE 3a/IaHNUE JOJDKHO COJEPKATh CIEAYIOIINE Pa3elbl:

Conepxanue.

Brenenue.

OcHOBHas 4acTk.

3akIoueHHe.

Cnucok HCIONb30BaHHOM JINTEPATYpHI.

[Ipunoxenus (He SBISIIOTCA 00s3aTENBHOM YacThIO OTYETA).

e CrpaHuilbl  OTYeTa  JOJDKHBI ~ OBITH ~ TpOHyMepoBaHbl.  Hymepanus
HAa4YMHAETCS CO BTOPOM cTpaHuIbl. Ha TUTYJIBHOM JIMCTE HOMEpP CTpPaHHULE
HE MPOCTaBJISAETCH.

e B OCHOBHOI 4YacTH HaxoJATCS BCE MPOHYMEPOBAaHHBIE TJIaBbl, maparpadsl U
nojanaparpadsi.

Hymepanus naparpadgoB u noamaparpadoB MPOU3BOIATCS CIEAYIOLIUM
oOpazom:

o IlepBas nudpa obGo3HAUaeT HOMEP TJIABHI.

e Bropas mudpa - nmopsaakoBslii Homep maparpada.

o Tperbs mudpa - MOPAIKOBBIA HOMeEp mojmnaparpada.
Hanpumep, naparpad 2 u nomnaparpad 5 maparpada 2 rnaBbel 3:

e |l Onucanue pacuyeTHoI cXeMblI

e 3.2 I'paHMYHBIE YCJIOBHA

e 3.2.5 I'paHuYHBIE YCI0BUS MO NMepPeMelleHuIM
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Hymepanusi pucyHKOB IMPOU3BOJIUTCS CIAEAYIOLIUM 00pa3oM:
e IlepBas uugpa ob603HayaeT HOMEp IJIaBBlI.
e Bropas mudpa - MOpsaKOBBII HOMEp pPUCYHKA B IJaBe.

Hanpumep, pucyHOK B TJlaBe 3, UMEIONIMI MOPSAKOBBIA HOMep 11:

e Puc. 3.11. JImanoroBoe OKHO BBOJA HCXOMHBIX JIaHHBIX
Touka B KOHIIE Ha3BaHUs TJIaBhI, Maparpada, moamaparpadga u pHUCYHKa HE
ctaButTcs. Ha3Banue Ti1aBbl MUIIETCS 3arJIaBHBIME MTOTYKUPHBIMHU OyKBaMHu.
Hazpanwus nmaparpados u noamnaparpadoB MUITYTCS CTPOYHBIMU
MOy KUPHBIMUA OyKBaMH, 32 HCKITFOYCHUEM TIEPBOM OYKBBI, 3aTIaBHOM.
[Toamaparpadsl MOTYT OBITH BBIZICIICHBI KYPCHBOM.

e Hymepamuss  WCIONB30BAaHHON  JUTEpATypbl  MPOW3BOAUTCS  JHOO B
andaBUTHOM TMOpsiKe, TUOO MO Mepe CChUIOK Ha Hee B TEKCTE KypCOBOM
paboTHI.

[Ipumepbl opopMIICHHUS JTUTEPATYypPHI.
Kunurn:

e bunepman B.JI. — Teopus mexannueckux konedanuit. — M.: Brici. mikona,
1980. — 408 c.

e Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.
Kypnaibi:

e bopucos 10.C., bnarosemenckuii FO.H., Imutpuyenko C.C.,
[TankpaToB H.M. AHain3 npuMEHMMOCTH YPAaBHEHNUN U UCCIIETOBAHUE
dbopmbl KpuBOH ycTanocTH // 3aBoackast tjadbopaTopusi. Jluarnoctuka
marepuanos, Nel0, 2000. C. 41-52.

e Bator J.L., Bathe K.J., Ho L.W. A study of three-node triangular plate
bending elements // Int. J. Numer. Meth. Engng, v.15, 1980. P. 1771 — 1812.

9.1.2 TpeGoBaHuUs K COIEPKAHUIO PA3/IeJI0B BHINOJHEHHBIX PACYETHBIX
3alaHu U

1. B comepxanum JOKHBI OBITH TIPEACTABIICHBI Ha3BaHUS BCEX TIJIaB,
naparpadoB u mnojanaparpadoB ¢ yKa3aHHMEM HOMEPOB HauyajbHBIX CTPAHMII.

2. Bo BBegeHMH 00OCHOBBIBAETCS AaKTYaJbHOCTh W CTaBUTCS 1eJib pPadoTHI,
NEPEUUCIISIOTCS pelllaeMble 3aJlayd U JAaeTcsl KpaTKoe COoJAepKaHue BceX
I'JIaB. Teopernyeckas paboTa MOXKET HOCUTh  ONHUCATENbHBIA  WIH
METOAUYECKUN XapaKTep.
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3. B ocHOBHO#I YacTM MOAPOOHO OMHUCHIBAETCS MOCJEI0BATEILHOCTh PEIICHUS
3a/1a4H.
Ilpumepnwiii IaH OCHOBHOM YacCTH

o [locranoBka 3amaun. CBeneHUsT 00 OOBEKTE WCCIACAOBAHUS U
001acTH MaITMHOCTPOCHHUSI.

e Teopernueckue OCHOBBI pELICHHUS  3aJadyd, HCIOJIb3yEMbIC
aJITOPUTMBI.

e OrnucaHue NPorpaMMHOTO oOecreueHus

e licxonHble NaHHBIEC, OMTMCAHUE PACYETHOU CXEMBI.

e Xapakrepuctukun Mmozaenn MKD. KonaudecTBo 351€MEHTOB, Y3JIOB,
cTerneHeil cBOOObI.

e OnucaHue TUINOB KOHEYHBIX 3JIEMEHTOB.

o Hudopmarus 06 ycIoBHUsIX 3aKpEIJICHUS U HATPY>KCHHSI.

e [IlocnemoBarenbHOCT  (POPMHUPOBAHUS ~ MOJEIM  CPEICTBAMU
nporpammbl MK3, 0cOGEHHOCTH MOATOTOBKH MO/IEIH.

e Uudopmarus o nmporecce peieHus 3a1auu.

e (CBeleHMS O KOMIIBIOTEpE, XapakTepucTukax mnporpammbl MKD
(Ha3BaHUe, BEpCUS, BO3MOXKHOCTH), HEOOXOIUMBIX
BBIYUCIUTEILHBIX PECYpCcax, BDEMEHHU PEIICHUS.

e AHanmu3 pe3yibTaTOB PACUETOB.

4, B 3akjIl04eHHM JaeTcsd KpaTkKas OICHKa MW  OCHOBHBIC  BBIBOIBI
BBITIOJTHEHHON pabOTHI.

5. B npuioxkenue BbIHOCUTCS HHGOPMAIMOHHBIN MaTepual, HE TPeOYIOIIHi
JIETATBHOTO PaCCMOTPEHUSI B OCHOBHOM 4acTH (Hampumep, TaOiuilbl, rpaduku,
PUCYHKH, JINCTHHTH TIPOTPAMM H T.II.)

9.1.3 TpeGoBaHus K BINOJHEHHIO PACYETHBIX 3aJaHUM

1. PacueTHoe 3amaHue JAOMKHO OBITH O(OPMJIEHO COTJIACHO TPEeOOBaHUSAIM
YKa3aHHBIM BBIIIIE.

2. ConepkaHue pacyeTHOrO 3a/IaHMs JIOJDKHO COOTBETCTBOBATH TMEPEUMCICHHBIM
BBIIIIE TPEOOBAHUSIM.

3. PacuetHoe 3amaHue JOKHO OBITH CHAHO 3a JBE HENETM 10 OKOHYAHUS
cemecTpa.

10.MeToanuyeckue peKoOMeHAAlMU 1JI5 NpenoaaBaTeas

B3aHMOHCﬁCTBHe npernogaBarciii CO CTYACHTAMM MOJKHO pas3JCiIMTb Ha
HCCKOJIBKO COCTAaBJIOINIUX — JICKOHHUOHHBIC, IIPAKTHUYCCKUC U na6opaT0pHLIe
3aHATUA U KOHCYJIbTUPOBAHHC. HpCHOI[aBaTCHB JOJDKCH II0CJICAOBATCIIBHO
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BBIYMTATh CTYAEHTaM P JEKIHUH, B XOJ€ KOTOPBIX CIEAYET COCPEIOTOYUTH
BHMMAaHUE Ha KIFOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOrO0 MaTepuania, a
TaKX€ OPraHU30BaTh MPOBEJACHUE MPAKTUUECKUX 3aHSATUNA TaKUM 00pa3oM, YTOObI
AKTUBU3UPOBATh MBIIUICHUE CTYJCHTOB, CTHUMYJIHUPOBAThH CaMOCTOSITEIbHOE
M3BJICYECHUE HUMHU HEOO0Xoaumol HHGPOpPMAIMU U3 Pa3IUYHBIX HCTOYHUKOB,
CPaBHUTEJIbHBIM aHAIU3 METOJOB PEUICHHUM, COMOCTABICHHE MOJYyYEHHBIX
pe3ynbTaTOB, POPMYITHPOBKY U APTYMEHTAIMIO COOCTBEHHBIX B3TJISJIOB HA MHOTHE
CHIOPHBIE MPOOJIEMBI.

[lepen HauaaoM npenoaaBaHus MPENo1aBaTeto HeOOXOANMMO:

- U3Y4YUTh PabOYyI0 MPOrpaMMmy, IEJIH U 3aa9d JUCIUTUIUHBL

- YETKO MPE/ICTABIATh ce0e, KaKue 3HaHUsI, YMEHUS U HABBIKU JIOJKEH MTPUOOPECTH
CTYJICHT;

- IO3HAKOMMUTCS C BUAAMHU Y4eOHOM paboThI;

- U3YYHUTh COJICPKAHNUE PA3AEIIOB IUCIUIUINHBI.

B xode NEKIMOHHOTO 3aHATUSA IpenojaBaTesib JOJDKEH Ha3BaTh TEMY,
y4eOHBIE BOMPOCHI, O3HAKOMUTH CTYJEHTOB C TIEPEYHEM OCHOBHOU U
JOTIOJIHUTEJIBHOM JINTEPATYPHI 110 TEME 3aHATHS.

Bo BcTynuTenbHONW 4YacTH JIEKIIMM OOOCHOBAaTH MECTO U POJb H3ydaeMOU
TeMbl B Yy4eOHOW IUCHUUIUIMHE, PACKpBITh €€ MpakTHYecKoe 3HayeHue. Eciu
YUTACTCS HE TepBast JEKIUs, TO HEOOXOMMO YBSI3aTh €€ TEMY C MPEAbIaYyIIeH, He
HapylIias JIOTUKU U3JI0KEHHS yuyeOHOro Marepuana. JIeKIuwo ciienyeT HauyuHaTh,
TOJIbKO 4€TKO 0003HAUMB €€ XapaKTep, TEMY U KPYT T€X BOMPOCOB, KOTOPHIE B €€
X0J1e OyIyT paCCMOTPEHBI.

B oCHOBHOW YacTu JIEKIIMU CIEAYET PACKpPhIBATh COJIEPKaHUE YUEOHBIX
BOIIPOCOB, AKLIEHTUPOBaTh BHHMAHUE CTYJCHTOB HAa OCHOBHBIX KaTErOpHUSIX,
SBJICHUSIX U TPOIECCaX, OCOOCHHOCTSAX UX MPOTEKaHMs. PacKphiBaTh CYIIHOCTh U
coJiepKaHUE PA3TMYHBIX TOUYEK 3PEHUS U HAYUYHBIX MOJIXO0J0B K OOBSICHEHUIO TEX
WM WHBIX sBJEHUN U mporeccoB. Crenyer apryMEHTUPOBaHO OOOCHOBATH
COOCTBEHHYIO TMO3UIMI0O IO CIOPHBIM TEOPETHUYECKHUM BorpocaM. I[IpuBoauTh
MpUMeEpHI. 3aaBaTh MO X0y U3JIOKEHUS JIEKIIMOHHOTO MaTepualia PUTOPUUECKUE
BONPOCHI M CaMOMY JlaBaThb HAa HUX OTBET. ODTO CHOCOOCTBYET aKTUBU3AIUU
MBICTUTEILHON JESTEILHOCTH CTYACHTOB, MOBBIIICHUIO UX BHUMAHUS U MHTEpeca
K MaTepuaidy JeKIuu, ee cojiepkaHuto. lIpemonaBaTenb AOMXKEH PYKOBOIUTH
paboTOM  CTYJEHTOB IO  KOHCIEKTUPOBAHUIO JICKIIMOHHOTO  MaTepuaa,
MOYEePKUBATh HEOOXOAMMOCTh OTPAKEHUSI B KOHCIIEKTAaX OCHOBHBIX IOJIOKEHUN
M3y4aeMoil TeMbl, 0CO00 BBIJIEISS KATETOPUMHBIN ammapar.

B 3akmrounTenbHOM YacTH JIEKIUHW HEoOXOoauMo c(popMyIupoBaTh OOITHE
BBIBO/JIBI IO TEME, PACKPBIBAIOIIIUE COJIEPKAHNUE BCEX BOIMPOCOB, MOCTABICHHBIX B
nexiun. OOBSIBUTH TUTAH OYEPETHOTO CEMUHAPCKOTO WIIH JIA0OPATOPHOTO 3aHSITHS,
JaTh KpaTKUe PEKOMEHJALMHU IO TMOJATOTOBKE CTYJACHTOB K CEMHUHApYy WIH
nabopatopHoit pabote. OmnpenenuTb MECTO M BpeMsl KOHCYJbTAIlUU CTYJECHTaM,
MOXKEIaBIIMM BBICTYIIUTh Ha CEMHHape ¢ JoKjIagaMu U pedeparamu 1o
aKTyaJIbHBIM BOIIPOCaM OOCYK/1a€MOM TEMBI.
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[leap mpakTHuecKuX M JaOOPATOPHBIX 3aHATUNA - 00ECTeUUTh KOHTPOJIb
YCBOEGHMS Y4eOHOro Marepuasia CTyAeHTaMH, pacCUIMpEeHUe U yriiyOJeHue 3HaHuMH,
MOJYYECHHBIX UMM Ha JICKIHSIX U B XOJI€ CaMOCTOSITeNIbHOM paloThl. [loBbIIeHUE
(O (PEKTUBHOCTH MPAKTHYECKUX 3aHATHH TOCTHUTAETCS IOCPEIACTBOM CO3TaHUS
TBOPYECKOM OOCTAaHOBKHM, pacrojararoueid CTyIAEHTOB K  BBICKa3bIBaHUIO
COOCTBEHHBIX B3IUIAJIOB M CYXXIECHUW MO OOCYXKIaeMBIM BOIPOCAM, KEITAHHUIO Y
CTYJIEHTOB NOpadOTaTh y JOCKU MPHU PEUICHUU 3aa4.

[Toce Kaxmoro JIEKIMOHHOTO, JaOOPATOPHOTO W MPAKTUYECKOTO 3aHSATHUS
ceslaTb COOTBETCTBYIONUIYIO 3alKMCh B ypHallaX y4yeTa MOCEIaeMOCTH 3aHSITHI
CTYJICHTaMH, BBIICHUTH Y CTApOCT YYEOHBIX TPYII MPUYUHBI OTCYTCTBHS
CTYIGHTOB Ha 3aHsATusAX. [IlpoBoauTh TpynHmoBble W  HHAMBUAYaJIbHBIC
KOHCYJIbTAIIUM CTYJEHTOB IO BOIPOCAM, BO3HMUKAIOIIMM Yy CTYJIEHTOB B XOJ€ MX
MOJITOTOBKHU K TEKYIIEH M MPOMEKYTOUHOM aTTecTallui MO y4eOHOM TUCIUILIMHE,
PEKOMEHIOBaTh B MOMOIIb YYEOHbIC U JPYrHe MaTEpHalIbl, a TAKXKE CIPABOUYHYIO
JUTEpaTypy.

DK3aMeH WJIU 3a4eT M0 JUCHUIUIMHE MPOBOAUTCA B (hOpME MUCbMEHHOTO AK3aMEHa C
MocJeAYIONIeH HHINBUAYAIbHON Oece1ol CO CTYJICHTOM Ha OCHOBE BOMPOCOB,
c(hopMyIMPOBAHHBIX B 3aYETHBIX WJIM 9K3aMEHAIIMOHHBIX Omiierax. B Ouer
BHOCHUTCS JIBa TCOPETUUECKUX U OJWH MPAKTUUECKUN BOMPOC U3 PA3IUUHBIX
pa3/iesioB MUCHUILIMHBI JIJ1s1 00Jiee MOJHON MPOBEPKU 3HAHUN CTyAeHTOB. OlIeHKa
BBICTABJISIETCS MPEIOaBaTeNIeM U O0BABIISIETCS TTOcie oTBeTa. [IpenogaBarens
MIPUHUMAIOIINN 3a4ET VI 3K3aMEH JUYHO HECET OTBETCTBEHHOCTH 3a MPABUJIBHOCTh
BBICTABJICHUS OLIEHKHU
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[Ipunoxenue 1.

CTpykKTypa U coaepkaHue TUCHUILIMHBI «MeTol KOHEYHbIX 3JIEMEHTOB)
o nanpasJennio noarorosku 23.04.02. HazemHble TPAaHCIIOPTHO-TEXHOJIOTHYECKHE KOMILIEKCHI IIpoduiin:
"KoMnbHOTEpHOE MOJACJTUPOBAHNE U IPOYHOCTHOM aHAJIU3 TPAHCHOPTHO-TEXHOJIOTHYECKUX KOMILICKCOB)

< Buabl yueOHoi padoThl, Dopm
§ g E- BKJIIOYASl CAMOCTOATEILHYIO Buabl camocTosiTeIbHOM padoThI BbI
Pa3nen g = § paboTy CTYJ1€HTOB, CTY/J€HTOB aTTrecT
<P)
<5}
/n S T 3 U TPYA0EMKOCThH B 4acax anuu
J | II/C | JIag | CPC | KCP | K.P. | K.IL. | PT'P | Pepepar | K/p | D | 3
IlepBblii cemecTp
1.1 | Tema 1. Beeoenue 1 1-2 4 7
Tema 2. Ceéeoenus u3
1.2 | mamemamuxku u mexaHuku 1 34 4 7
oepopmupyemozo meepoozo mena.
Tema 3. Memoo Koneunwvix
1.3 | 21emenmog kakx eviuucaume bl 1 3-4 2 7
Memood pewienus 3a0ay MeXanuKku
Tema 4. Memoo koneunwvix
14 J1eMenmoe 3aoaue niocKo2o 1 5.6 4 7
HANpAMCEHH020, NI10CKO20
0edopmuposannozo coCmoanuil
Tema 5. Teopua
15 | uzonapamempuueckux xoneunvix 1 7-8 4 7
21eMEenmoe
Tema 6. Mooenu memooa
1.6 | koneunwix 21emenmoe onsa 1 9-10 4 7
pacuema naacmun u 000,104eK
17 Tema 7. Mooenuposanue 1 11-12 4 6
mMenaonpo8oOHOCMU MEMOOOM
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KOHEYHDBIX IJIEMEHM OB

1.8

Tema 8. Iphekmuensvie yucnennvie

anzopummbol, UCHOJIb3YEMbLE 6
COBPEMEHHOM NPOZPAMMHOM
obecneuenuu mMemooa KOHEeUHbIX
2JIEMEHM08.

13-14

1.9

Tema 9. Ilymu noeviuenus
MOYHOCIU PACYENHO020 AHANIU3A
KOHCMPYKUUIl agmomoounei u
mMpaxKmopoe, éblNOJIHAEMO20

MEMOo00M KOHEUHBIX IJIEMEHM 08,

15-16

(Dopma ammecmauuu

Bcero yacoB no JUCLMILUINHE
B nepBom cemectpe

16

32

60

Bcero yacoB nmo jucuMIJInHe

16

32

60
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Tpunoacenue 2
paboueil npocpamme
MUMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKY POCCUMCKOM ®EJEPAITAN

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

o nanpasJsenunio moarorosxn 23.04.02. HazeMHble TPAHCIIOPTHO-
TexXHoJIorn4eckue komiuiekebl Illpogpuas: "KomnbrorepHoe
MO/IeJIMPOBAHUE U IPOYHOCTHOM AHAJIN3 TPAHCIIOPTHO-TEXHOJIOTHYECKUX

KOMIIJICKCOB»
Dopma obyuenus: ouHasn
Buo npogeccuonanvroii oesmenvrocmu: (B coomeemcmeuu ¢ @I'OC BO)

Kageopa: /unamuka, npouHocms mawiun u conpomueieHue Mamepuaios

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE
«MCTOI[ KOHCYHBIX 3JICMCHTOB)

Cocras: 1. I[Tactiopt ¢oHIa OLIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEICTB:
3a4yeTHBIC 3aJaHNUS.

Mockea, 2025200
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[TOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[MH

Tabnuua 1

MeTO[l KOHCYHBbIX 3JICMCHTOB

dI'OC BO 3

B miportiecce 0ocBOeHUS TaHHOM THUCHUIUIMHBI CTYACHT (P OPMUPYET U IEMOHCTPUPYET CIAEAYIOLIUE
o01menpogeccuoHaJIbHbIE U PO(ecCHOHAIbHbIE KOMIIETEH NN !

KOMIIETEHIINU IlepeyeHb KOMIIOHEHTOB Texnosorus |@opma CreneHu ypoBHeii 0CBOeHMA
NH- D®OPMYJINPOB- (opMuUpOBaH OLEHOYHO |KOMIIETEHLUIA
JEKC KA us ro

KOMIIETEHIUIi [cCpeacTBa
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[K-1

Criocoben
OpraHU30BHIBATH
pa3paboTKy
KoHCTpYKIMit ATC u ux
KOMITOHCHTOB

MIIK-1.1 CuctemMatuszupyeT HHKEHEPHbIE JaHHbBIE
C Y4€TOM TEXHHYECKHUX TPeOOBaHUH

IMITK-1.2 OnpenensieT METOAUKUA Pacue€TOB CUCTEM
IATC 1 MX KOMIIOHEHTOB

MIIK-1.3 AHanu3upyeT BIUSHUE KIFOUYEBBIX
(hakTOpOB Ha BEIXOMHBIE XapakTepucThkd ATC u
X KOMIIOHEHTOB

NIIK-1.4 AHanu3upyeT NpOYHOCTHBIE CBOMCTBA
MaTEepHaIOB U IPOYHOCTHBIE CBOMCTBA
komroHeHToB ATC, cBsI3aHHBIX OCOOCHHOCTAMHU
KOHCTPYKLIUI

MNIIK-1.5 AHanu3upyeT Jy4dine IpaKTUKH
pa3pabotkr ATC 1 MX KOMIIOHEHTOB

CamocTosi-
TeJIbHAs
paborta,
ITeKIUH,
[IPaKTHYECKUE
BAHATH

YO

ba30oBblii ypoBeHb:

- CIOCOOEH OPUEHTUPOBATHCS B
HaIpaBJICHUSIX Pa3BUTHSI BEIYUCIUTEIbHBIX
METOZOB B MEXaHHUKE U pa30MpaThcs B
croco0ax MCIoab30BaHus 3 (HEKTUBHBIX
BBIYUCIUTEIbHBIX aITOPUTMAX,
MPUMEHSIEMBIX B COBPEMEHHOM
MPOrpaMMHOM OO€CIICUeHHUH ISl PeILICHHS
MPUKIAIHBIX 33]a4 aHaIn3a HapsHKEHHO
IneOpMHUPOBAHHOTO U TEIUIOBOTO
COCTOSTHUI KOHCTPYKITUI aBTOMOOWMIICH 1
TPaKTOPOB.

Bocnpou3BoACTBO MOITYYEHHBIX 3HAHUN B
X0JIe TEKYIIET0 KOHTPOJIS.
IloBbIlIEHHBIIl YPOBEHD:

- CIIOCOOEH CaMOCTOSITETIbHO
OPUEHTUPOBATHCS B HATIPABICHUSIX
[Pa3BUTHS BBIYMCIUTEILHBIX METOAOB B
MEXaHHKe U pa30upaThcs B criocoax
MCTIONB30BaHM 3 (PEeKTHBHBIX
BBIYUCITUTEIBHBIX allTOPUTMAaX,
MPUMEHSIEMBIX B COBPEMEHHOM
MPOrpaMMHOM OO€CIICUEHHUH ISl PEILICHHS
MPUKIAIHBIX 33]a4 aHaIN3a HAMPsHKEHHO
IneOopMHUPOBAHHOTO U TETUIOBOTO
COCTOSTHUI KOHCTPYKITUI aBTOMOOWIIeH U

TPaKTOpPOB;

- CIIOCOOEH CaMOCTOSITENIbHO HCIIOJIb30BaTh
COBPEMEHHOE IpOrpaMMHOE oOecreyeHne
nist aHanm3a HaNpsKEHHO

e OpMUPOBAHHOIO COCTOSIHHSI M ITPOYHOCTH
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Tpunoxcenue 3
K pabouetl npozpamme

Ilepeuens ouenounvix cpedcme no oucyuniIune
«Memoo KOHeUHbIX IIEMEHM 06

HaumenoBanue [IpencraBnenue

Ne OLIEHOYHOTO Kparkas xapakrepuctruka OlEHOYHOTO OLICHOUHOT'O CPE/ICTBA B

OoC CpelcTBa CpeacTBa ®OC
CpelcTBO KOHTPOJISI, OPraHU30BaHHOE Kak
crenpanbHasg —~— Oecema  IEJarordyeckoro

VerHblii onpoc  [pab0oTHMKAa ¢ oOydaroliuMcss Ha  TEMBI, Bonpocsl 1o
1 coOeceoBaHMEe, [CBSA3aHHBIE C HM3y4aeMOW AWCIUIUIMHOW, H TeMam/paszaenam
(YO) [pAaCCUMTAaHHOE HA BBIACHEHHE 00BbeMa 3HAHUN JMCITUTLIMHBI

00y4aromerocst o ONPeeICHHOMY pa3Jeny,
Teme, npobiaeme U T.11.
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Bomnpoce! /151 NpoBeleHUs1 YCTHOIO ONpoca

1. OcHOBHBIE TOHATUSA METOJ1a KOHEUYHBIX AJ1€MEHTOB. COBpEMEHHOE
nporpaMMHoe obecriedenue. [locnenoBareabHOCTD peleHus 3a1a4
METO/JI0M KOHEUYHBIX JIEMEHTOB.

2. KoneuHsblil aneMeHT (onpezenienne). Y 31Ibl KOHEYHOTO AJIEMEHTa
(ompenenenne). CreneHn CBOOOIBI KOHEYHOTO JIEMEHTa (OIIpeIeieHue).
Oyukru HopMbl KOHEUHOTO JIEeMEHTa (OTpeIesIeHUE).

3. CTpyKTypa COBPEMEHHBIX MPOTPAMMHBIX KOMIUIEKCOB METOJ1a KOHEYHBIX
AJIEMEHTOB.

4. Haznauenue u GyHKUIUHU MIPENPOIIECCOpa B MPOTPAMMax METOJ1a KOHEUHBIX
AJIEMEHTOB.

5. Haznauenue u pyHKIMU pemiaTesns B IporpaMmax METoJa KOHEUHbIX
AJIEMEHTOB.

6. Ha3znauenue u pyHKIIMU MOCTIPOIIECCOPA B MPOrpaMMax METo/1a KOHEUHBIX
AJIEMEHTOB.

/. Hanpsbxenus u gedopmanuu (MOHATUSA, EAUHULBI U3MEPEHHs] ). BoipaxeHus
nedopManuii uepes nepemenieHus. JInHelHbie COOTHOIICHUS MEXKTY
HANPSDKEHUSAMU U 1e(hOpMaLIASIMHU.

8. Ilnockoe HampsHKEHHOE U TUIOCKOE 1e(hOPMUPOBAHHOE COCTOSTHHE.
KoMmoHeHThI HanpskeHui U AeopMalyii, OTIIMYHBIE OT HYJIA.

9. CooTHoIIEHHUS yIPYTOCTH JUIsl IJIOCKOTO HAIPSKEHHOTO COCTOSIHUS.

10.®ynk1uu GopmMbl KOHEUHBIX 1eMeHTOB. CBoicTBa (yHKIMM POPMBI.

11.®ynkuu GopMbl CTEP)KHEBOTO KOHEYHOTO JIEMEHTA.

12.®ynkunu GopMbl MIIOCKOTO TPEYTOJIBHOTO KOHEYHOTO 3JIEMEHTA.

13.®Oyukiuu Gopmbl 6ATOYHOTO KOHEYHOTO A1eMeHTa. [lomuHomMbl DpMuTa.

14 . ®yuk1mu GOpMBI IMIOCKOTO OUITMHEHHOTO 4-y3]I0BOTO KOHEYHOTO
AJIEMEHTA.

15.®yukuuu GopMbI MIOCKOTO YETHIPEXYTOJIBHOTO KBAIPATUYHOTO 8-y3JI0BOTO
KOHEYHOTO 3JIEMEHTA.

16.®ynkumu HOpMBI IIIOCKOTO YETHIPEXYTONIBHOTO KBAIPATHYHOTO 9-y3]I0BOTO
KOHEYHOTO 3JIEMEHTA.

17.®ynkuuu GopMbl ECTUTPAHHOTO 0OBEMHOTO §-Y3JI0BOIO KOHEYHOTO
AJIEMEHTA C JIMHEWHOW anmpOKCUMALUEN.

18.®ynk1uu GopMBbI MIECTUTPAHHOTO 00BbEMHOT0 20-y3]I0BOTO KOHEYHOTO
3JIEMEHTA C KBAIPATUYHOM AaIlPOKCHUMAIAEH.

19.T1psimoit meTo mostydeHus: cootHomenuin MKDO.

20.[TpuHIIMTT MUHUMYMa TOTEHITMAIBHON YHEPTUH, KaK BO3MOKHAsI OCHOBA
MKD.

21. ®yHKIMS TOTEHIIMATBLHOM SHEPTUU Ha IPUMEPE CUCTEMBI C 1 CTETeHbIO
cB0001b1. DHeprust negopmupoBanust. [loTeHIIMAT BHEITHUX CHIL.

22.00111€€ BBIpAKECHHUE JI1 MATPUIIBI )KECTKOCTH KOHEUHOT'O DJIEMEHTA.
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23.CBoiicTBa MaTpHUI] pa3pellAOIIMX CUCTEM JIMHEUHBIX aJIreOpanyecKux
ypaBHEHUI B METOJI€ KOHEUHBIX 31eMeHTOB. CBOICTBA MaTPUIIbI
AKECTKOCTH.

24 Matpu1ia )KeCTKOCTH CTEPKHEBOTO KOHEYHOT'O AJIEMEHTA.

25.Martpuna GyHKIU GOpMBI CTEPKHEBOTO KOHEYHOTO 3JeMeHTa. MaTpura
naepopmarmii. MaTpuiia HanpsHKEHUH.

26.0OCHOBHbBIE COOTHOIICHHSI METO/1a KOHEYHBIX SJIEMEHTOB Ha OCHOBE
MPUHIMIIA MUHUMYyMa NOTEHIIHAJIBHON SHEPTUU.

2. MeTo/bl YUCIEHHOTO MHTErPUPOBaHUs (DYHKIIMI OJTHOTO apryMeHTa,
npumensieMble B MKD. KBanparypusie popmyisl ["aycca—Jlexannpa.
dopmyna Tpanenuil YucieHHoro uHrerpupoBanus. Popmyna Cumicona
YUCJIICHHOTO UHTETPUPOBAHUS

28.0OCHOBHBIE TUIIBI KOHEUHBIX JIEMEHTOB.

29.CrepKHEBOM KOHCUYHBIN JIEMEHT.

30.banounblif KOHEYHBIN IIEMEHT.

31.TpeyronabpHbIN TUHEHHBIM KOHEYHBIN JIEMEHT IIOCKOHATIPSKEHHOTO
COCTOSIHHSI.

32.TpeyronbpHble KOOpAUHATHI iomaan (L — koopauHater).

33.OyHKIMH GOpPMBI H30TIAPAMETPHUECKUX KOHEUHBIX dJIeMeHTOB Jlarpamxesa
n CepeHINnoBa CEMENCTB.

34.N3onapameTpuieckie KOHEUHbIE JIeMeHThI Jlarpan:keBa ceMeicTBa.

35.M3onapamerpuueckie KOHEUHbIE AJ1eMeHThl CepeHanIoBa ceMeicTBa.

36.EcTecTBeHHBIE KOOPAUHATHI U30MIAPAMETPUUECKUX AJIEMEHTOB. VX CBS3b €
busznueckumu koopauHatamu. Juddepenupopanue no GU3nIecKuM
KoopAuHaTaM (QyHKIUH (GOPMBI IBHO BBIPAKEHHBIX UEPE3 €CTECTBEHHBIE
KOOPJMHATHI.

37.YeTbipexyrofibHbIN OMIMHEWHBIN KOHEYHBIN AJIEMEHT IIOCKOHANPSKEHHOTO
COCTOSIHUA. BOCBMIY3JI0BOM IIECTUTPAHHBIN AIEMEHT JJIS1 MOACIMPOBAHUS
TPEXMEPHOTO HANPSHKEHHO-Ae()OPMUPOBAHHOTO COCTOSIHUS.

38.I'umote3br Kupxrodda-Jlsasa B Teopun nzruba miactud. edopmarmu npu
M3rude TOHKOM M1acTUHbI. BripaxkeHue A NOTeHIMaIbHOM SHEPTHUH.

39.1IpssMoyTOoNbHBINA KOHEUHBIN 3JIEMEHT TOHKOM MaacTHHBI. OyHKITUU HOPMBI.
Tpeyronsuuk Ilackans.

40.0OcHoBubie MaTpuilbl B MKD. Matpuisl dyHkiumit hopmel, gedopmarui,
KECTKOCTH, MacC, SKBUBAJICHTHBIX y3JI0BBIX HAIPy30K.

41.DopmupoBaHue ri00aTbHON MaTPHUIIBI )KECTKOCTH KOHCTPYKIIUU U3 MATPUIL
KECTKOCTH OTIEIbHBIX JIEMEHTOB (Ha IPUMEPE CTEPKHEBOM 3a7aUH).

42.Y4eT rpaHUYHbIX YCIOBUN B METOJI€ KOHEUHBIX 3JIEMEHTOB.

43.PacnipeieneHHble HArpy3KU B KOHEUHO-3JIEMEHTHBIX Mozelsx. [IpuBeaenue
pacnpeeseHHbIX Harpy30K K y3J1aM KOHEYHO-3JIEMEHTHOW MOJEIIH.

44 MatpuyHOe ypaBHEHHE JUHAMUYECKOTO PAaBHOBECHS KOHEUHO-3JIEMEHTHON
CUCTEMBI.

45.00611ee BhIpakeHUE sl MATPHUIILI MACC KOHEUYHOTO JIEMEHTA.

46.Marpuiia Macc CTEP>KHEBOTO KOHEYHOTO 3JIEMEHTA.
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47 MatpuuHas popMyIupOBKa 3a7a4M ONpeIeTIeHUs 4acToT U popMm
COOCTBEHHBIX KOJIEOAaHUI KOHEYHO AJIEMEHTHOU CUCTEMBI B (hopMe 3a/1a4u
Ha COOCTBEHHBIC 3HAYCHHS.

48 Metox LDLT st pemenus cucTeM TMHENHBIX anreOpandecKuX ypaBHEHHH
B MKD.

49.Meton X0JIEIKOTO JJIsl PeIICHUS] CUCTEM JTMHEUHBIX alre0pandecKux
ypaBHenuit B MKD. Metoj ctatnueckoit konaeHcanuu B MKD.

50.Pemienne cucteMbl TUHEHHBIX anreOpanyecKux YpaBHEHHUH ¢ BEpXHEU WK
HIDKHEW TPEYTOJIbHOW MaTPUIIEH.

51.CBoiicTBa MaTpHUILl CUCTEM JIMHEHHBIX allreOpanyecKux ypaBHEHUM MIpH
MOJICJIMPOBAaHUHU METOJIOM KOHEYHBIX JJIEMEHTOB

52.Utepaunonnsie MeTo bl pemienus cucteM MK3O. Meroa conpskeHHBIX
I'PaJUEHTOB.

53.IlorpemHocTy Mpy BBIIIOJIHEHUU PACYETOB METO/I0M KOHEUHBIX 3JIEMEHTOB.
CnocoObl OBBIIIEHN TOYHOCTH PACUETHOIO aHAJIN3a HAIIPSKEHHO-
ne(hopMHUPOBAHHOTO COCTOSIHUS B 3agadax MKD.

94.0co0EHHOCTH PaCUYETHBIX CXEM U KOHEUHO-3JIEMEHTHBIX MOJIEJICH JeTaseH,
y3JI0B M KOHCTPYKILIMI aBTOMOOMJIEH U TpakTopoB. OCHOBHBIE IPUEMBI U
CoCOOBI MOJEIUPOBAHUS JIETAEH, Y3JI0B U KOHCTPYKIIMI aBTOMOOUIIEH 1
TPaKTOPOB METOAOM KOHEUHBIX 3JIEMEHTOB.

55.11yTy NOBBIILIEHHS] TOYHOCTHU BBITIOJIHAEMOI'O METOJOM KOHEUHBIX
AJIEMEHTOB PAaCYETHOI0 aHAJIW3a HAIPSHKEHHO-1e()OpPMHPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIMI aBTOMOOUJIEH U TPAKTOPOB.

56.YpaBHeHME TEIIONPOBOAHOCTH. ['paHNYHbBIE YCIOBUS ISl ypaBHEHHUSI
TEIIONPOBOJHOCTH YUYET IPAHUYHBIX YCIOBHI IIEPBOIO, BTOPOTO U
TpeThero pona. CranmoHapHas TEIUIONPOBOAHOCTh. Y paBHeHu Jlamaca,
ITyaccona.

57.DopMyIUPOBKA METO/Ia KOHEUHBIX 3JIEMEHTOB JIJIsl PEILICHUS YPABHEHHUS
TEIJIONPOBOJIHOCTH Ha OCHOBE MeToAa byOHoBa-I"anepkuna. Yuer
I'PaHUYHBIX YCIOBU B 3a7a4€ TEMJIONPOBOIHOCTH.

58.Pemenne 3a1aun HeCTAIIMOHAPHOM TEIUIOMPOBOTHOCTH METOI0M KOHEUHBIX
AJIEMEHTOB. SIBHAas U HEsBHAsl CXEMbI TPEYTOJIbHUKA, CXEMa
uHrerpupoBanusa Kpanka-Hukoscona.
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MUHUCTEPCTBO OBPA30OBAHMS 1 HAYKU POCCUMCKOI ®EJIEPAIIAN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHWE BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI{I"IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM NOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/{unaMuka, IPOYHOCTH MAIIKH ¥ COIPOTHBIICHHE
MaTepuaoB»

Huciumirza - MeToa KOHEeYHbIX 3JIEMEHTOB
0 HampasyeHHuIo noAroToBkyu 23.04.02. HazeMHBIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE KoMITIeKchl [Ipodnis:
"KomnbroTepHOEe MOICIHPOBAaHHIE U IPOYHOCTHOHN aHAIN3 TPAHCIIOPTHO-TEXHOJIOTHUECKUX KOMILJIEKCOB)

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUJIET Ne 1
1. OcHOBHBIE IOHATHS METO/1a KOHEUHBIX 31eMeHTOB. COBpEMEHHOE MTPOrpPaMMHOE
obecnieyenue. [locnenoBaTenbHOCTD PEIIEHUS 33124 METOOM KOHEYHBIX JIEMEHTOB.
2. CTep>KHEeBOW KOHEUHBIH 3JIEMEHT.

3. 3anava.
YTBepKaeHO Ha 3acefaHuu Kadeapsl « _ » 2025 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopiios/

MMHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EIEPALIUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJIHTEXHI{I“IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHAM NTOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIIEHHE
MaTEpHAJIOB)

ZLI/ICI_[I/IHJII/IHa - MGTO)I KOHCYHBIX 3JICMCHTOB
IO HarpaBJIeHUIO MoAroToBKH 23.04.02. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHUECKHE KOMILTEKCHI [Tpodis:
"KoMITb1oTepHOE MO/ICIMPOBAHUE U TPOYHOCTHON aHAJIN3 TPAHCIIOPTHO-TEXHOJIOTNYECKIX KOMIIEKCOB)

Kypc 1, cemectp 1

SK3AMEHAIIMOHHBINA BUIET Ne 2
1. Koneunslii 35ieMeHT (onpesenenne). ¥Y3ibl KOHEYHOro ieMeHTa (onpenenenue). Crenenu
cBOOO/IBI KOHEUHOTO d7ieMeHTa (onpeaeneHue). @yHKuu GopmMbl KOHEYHOTO dIIEMEHTa
(ompenenenue).
2. TpeyronbHbIN JIMHEHHBI KOHEYHBIN 2JIEMEHT IJIOCKOHAIPSKEHHOTO COCTOSHUSI.
3. 3ajmaua.

VYTBep:kIeHO Ha 3aceJaHUU Kadeapsl «_ » 2025 r., [Ipotokon Ne

3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIIA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTH MALIKH H COMPOTHBICHHE
MaTepHuaioBy

,HI/ICI_II/IHJ'II/IHa - MGTO,Z[ KOHCYHBIX 3JICMCHTOB
IO HampaBiIeHUIo moAroToBKH 23.04.02. HazemMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUTEKCHI [Ipods:
"KoMITbIoTepHOE MO/IEIMPOBAHIE U IPOYHOCTHON aHAIN3 TPAHCIIOPTHO-TEXHOJIOTHIECKIX KOMIIEKCOB)

Kypc 1, cemectp 2
3K3AMEHAIIMOHHBIN BUJIET Ne 3
1. CprKTypa COBPCMCHHBIX NPOIrPAMMHBIX KOMIIJICKCOB METOJd KOHCUYHBIX 3JICMCHTOB.
2. ®yHKIMH POPMBI LIECTUTPAHHOTO 0OBEMHOTO 8-y3JI0BOr0 KOHEYHOTO 3JIEMEHTA C JIMHEHHOI
anmpoKCHUMAIEH.

3. 3anava.
YTBepKaeHO Ha 3acefaHuu Kadeapsl « _ » 2025 r., [Ipotokon Ne
3aB. xadenpoii /A.A. CkBopiios/

MMHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EIEPALIMU
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJIHTEXHI{I“IECKPIIX YHUBEPCUTET»
(MOCKOBCKHMM NTOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAITHH U COTIPOTUBICHHE
MaTEpHUAJIOB)

ZLI/ICI_[I/IHJII/IHa - MGTO)I KOHCYHBIX 3JICMCHTOB
IO HaTpaBJIeHUIO MoATroToBKH 23.04.02. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHUECKUE KOMILTEKCHI [Tpodis:

"KomnbroTepHOE MO/ICTMPOBAHIE U IIPOYHOCTHOM aHANIN3 TPAHCIIOPTHO-TEXHOJIOTHUECKUX KOMIIJIEKCOB).
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 4
1. Hasnadenue u QyHKIMH OPENpPOIIECCOPA B IIPOrPAMMAX METO/Ia KOHEYHBIX 2JIEMEHTOB.

2. [TorpenrHocTy MY BBIMTOJHEHUU PACYETOB METOJIOM KOHEUHBIX 3JIeMEHTOB. CIIOCOOBI
MOBBILIEHUS TOYHOCTH PACYETHOTO aHAIM3a HAMPsHKEHHO-1e()OPMHPOBAHHOTO COCTOSHUS B
3amauax MKDO.

3. 3anaua.
VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl « _ » 2025 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO OBPA30OBAHUS Y HAYKU POCCUICKOM ®EIEPALIMU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTS MALIKH H COMPOTHBICHHE
MaTepHuaioBy

,HI/ICI_II/IHJ'II/IHa - MGTO,Z[ KOHCYHBIX 3JICMCHTOB
IO HampaBiIeHUIo moAroToBKH 23.04.02. HazemMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUTEKCHI [Ipods:

"KOMHI)IOTepHOG MOICJINPOBAHUC U l'IpO‘-IHOCTHOfI aHaJIN3 TPAHCIIOPTHO-TEXHOJOTHYECKHUX KOMITIEKCOB «

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 5
1. Hasnauenune u QyHKIMM pelnaTes B IPOrpaMMax METO/A KOHEYHBIX DJIEMEHTOB.

2. ®yHKuuU GOPMbI LIECTUTPAHHOTO 00beMHOr0 20-y310BOr0 KOHEYHOTO 3JIEMEHTA C
KBaJpPaTUYHON aNIpOKCHUMALUEH.

3. 3anava.
VYTBepKIeHO Ha 3acelaHuu Kaeapsl «  » 2025 r., [Ipotokom No
3aB. kadeapoii /A.A. CkBoprios/

MMHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EIEPALIMU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUWE BBICILIEI'O
OBPA30BAHUA

«MOCKOBCKHNMH HOJII/ITEXHI{I"IECKI/II‘/’I YHUBEPCUTET»
(MOCKOBCKHAH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunaMuka, IPOYHOCTH MALIHH U COPOTUBIICHHE
MaTEpHUaAJIOB)

Juciumimaa - MeTo KOHEUHBIX AJIEMEHTOB
0 HampasyieHHIo noAroToBku 23.04.02. HazeMHble TpaHCIIOPTHO-TEXHOJIOTHYECKHE KoMILIeKchl [Ipoduis:
"KoMITbIOTepHOE MO/ICIIMPOBAHHUE U IPOYHOCTHOW aHAJIN3 TPAHCIIOPTHO-TEXHOJOTMYECKUX KOMIIEKCOBY

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 6
1. Ha3znaueHue u ¢pyHKIMHU MOCTIPOLIECCOPA B IPOrpaMMax METO/la KOHEUHBIX 3JIEMEHTOB.
2. YeThIpeXyrobHbIH OMITMHEHHBIH KOHEUHBIN 2JIEMEHT TUTIOCKOHATPSKEHHOTO COCTOSTHHUS.

3. 3agava.

VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl « _ » 2025 r., [Ipotokon Ne

3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy

,HI/ICI_II/IHJ'II/IHa - MGTO,Z[ KOHCYHBIX 3JICMCHTOB
IO HampaBJIeHUIO MoAT0TOBKH 23.04.02. HazemMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUTEKCHI [Ipods:

"KOMHI)IOTepHOG MOICJINPOBAHUC U l'IpO‘-IHOCTHOfI aHaJIN3 TPAHCIIOPTHO-TEXHOJOTHYECKHUX KOMIIIEKCOB «

Kypc 1, cemectp 2
3K3AMEHAIIMOHHBINA BUJIET Ne 7

1. Hanpsikenus u neopmannu (MOHITHS, €IUHUIIBI U3MEepeHHst). BeipaxkeHust neopmanuit

yepes nepemenieHus. JInHeiHpie COOTHOLIEHUS! MKy HAIPSKEHUAMU U 1e(popMarusiMH.
2. Mertox LDLT st pelIeHusl CUCTEM JIMHEHHBIX anredpandeckux ypaBHenuit B MKO.

3. 3agauva.

YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2025 r., [Ipotokon Ne

3aB. kadeapoii /A.A. CxBopiios/

MMHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EIEPALINU
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI{I“IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKMM ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U COTIPOTUBIICHHE
MaTEpHUAJIOB)

ZLI/ICI_[I/IHJII/IHa - MGTO)I KOHCYHBIX 3JICMCHTOB
IO HaTpaBJIeHUIO MoAT0TOoBKH 23.04.02. HazeMHBIe TpaHCTIOPTHO-TEXHOJIOTHUECKUE KOMILTEKCHI [Ipods:
"KoMITbIoTepHOE MO/ICIIMPOBAHUE U TPOYHOCTHON aHAJIN3 TPAHCIOPTHO-TEXHOJIOTMYECKUX KOMIIEKCOBY

Kypc 1, cemectp 2
SK3AMEHAIIMOHHBINA BUIET Ne 8
1. Ilmockoe HampspKEHHOE U TI0CKOoe ehopmMupoBaHHOE cocTosiHUE. KOMITOHEHTHI
HanpspKeHUH U nedopmainii, OTTUYHBIE OT HYJIS.
2. MeTon XO0JemnKkoro JiIs penieHus CHCTEM JIMHEWHBIX alreOpandeckux ypaBHeHuid B MKD.

3. 3agava.

YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 2025 ., IIpotokoa Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIHIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy

,HI/ICI_II/IHJ'II/IHa - MGTO,Z[ KOHCYHBIX 3JICMCHTOB
IO HampaBiIeHUI0 ToAToToBKH 23.04.02. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUTEKCHI [Ipods:

"KOMHI)IOTepHOG MOICJINPOBAHUC U l'IpO‘-IHOCTHOfI aHaJIN3 TPAHCIIOPTHO-TEXHOJOTHYECKHUX KOMIIIEKCOB «

Kypc 1, cemectp 2

3K3AMEHAI_[I/IOHHI)II71 BHUJIET Ne 9
1. CooTHolleHUs YIPYTOCTH JIJIsl TFIOCKOTO HAMPSDKEHHOTO COCTOSTHUSL.
2. Metox ctatnueckoi koHaeHcauu B MKDO.

3. 3anava.
YTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2025 r., [Ipotokon Ne
3aB. xadenpoii /A.A. CkBopiios/

MUHUCTEPCTBO OBPA30OBAHUA Y HAYKU POCCUCKOM ®EIEPALIMHA
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJAEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI(I}IECKI/IFI YHUBEPCUTET»
(MOCKOBCKH!H ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOUHOCTH MALIHH U CONPOTUBICHHE
MaTEpUaAJIOB)

Juciumimza - MeTo KOHEUHBIX 3JIEMEHTOB
10 HampaBieHuio moaAroToBku 23.04.02. HazemHbIe TpaHCTIOPTHO-TEXHOJOTHUECKHE KOoMIUIEKCHI [Ipodmis:
"KoMITbIoTepHOE MO/ICNIMPOBAHIE U TPOYHOCTHON aHAJIN3 TPAHCIIOPTHO-TEXHOJIOTMIECKUX KOMIIEKCOBY

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 10
1. ®yHKIUN GOPMBI CTEPHKHEBOI'O KOHEYHOTO JIEMEHTA.
2. PemieHnie CUCTEMBI JIMHEHHBIX alTreOpandecKuX ypaBHEHHI C BEpXHEH WM HIKHEH
TPEYroJIbHOM MAaTPULIEH.

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeaphl «_ » 2025 ., IIpotokoa Ne
3aB. kadenpoii /A.A. CkBoprios/
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MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTH MAIIKH H COMPOTHBICHHE
MaTepHuaioBy

,HI/ICI_II/IHJ'II/IHa - MGTO,Z[ KOHCYHBIX 3JICMCHTOB
IO HampaBiIeHUIo moAroToBKH 23.04.02. HazemMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUTEKCHI [Ipods:
"KoMITbIOTepHOE MO/ENMPOBAHNIE U IPOYHOCTHON aHAIN3 TPAHCIIOPTHO-TEXHOJIOTMIECKUX KOMILIEKCOBY

Kypc 1, cemectp 2 _
9K3AMEHAIIMOHHBIU BUIET Ne 11

1. ®yHKIUY GOPMBI IIIIOCKOTO TPEYTrOJbHOIO KOHEYHOI'O 3JIEMEHTA.
2. CBoiicTBa MaTpHIl CUCTEM JIMHEHHBIX alreOpandecKux ypaBHEHUH PH MOJICTTUPOBAHUHT
METOJIOM KOHEUYHBIX 3JIEMEHTOB

3. 3anaya.
YTBepKIeHO Ha 3acefaHuu Kadeapsl « _ » 2025 r., [Ipotokon Ne
3aB. xadenpoii /A.A. CkBopiios/

MUHUCTEPCTBO OBPA30OBAHUA Y HAYKU POCCUCKOM ®EIEPALIMHI
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJAEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI{I"IECKI/IFI YHUBEPCUTET»
(MOCKOBCKH!H ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MAIIHH U CONPOTUBIICHHE

MaTepuruajIoB»

Juciumimza - MeTo KOHEUHBIX AJIEMEHTOB
0 HampasyieHHIo noAroToBku 23.04.02. HazeMHble TpaHCIIOPTHO-TEXHOJIOTHYECKHE KoMILIeKkchl [Ipoduis:
"KoMITbIOTepHOE MO/ICIIMPOBAHHUE U ITPOYHOCTHOW aHAJIN3 TPAHCIIOPTHO-TEXHOJOTMYECKUX KOMIIEKCOBY

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 12
1. ®ynkuuu popmbl 6aI0YHOrO KOHEYHOTO 31eMeHTa. [lomuHoMbl DpmuTa.
2. Utepaunonnsie MeToibl perienus cucreM MKD. MeToa conpsiKeHHBIX TPaJUeHTOB.

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 2025 ., IIpotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy

,HI/ICI_[I/IHJ'II/IHa - MeTO,Z[ KOHCYHBIX 3JICMCHTOB
1o HampasieHuio moarotoBku 23.04.02. HazemMHbIe TpaHCHIOPTHO-TEXHOJIOTHYECKHE KOMIUTEKCHI [Ipods:
"KoMIBbIOTepHOE MOACIUPOBAaHUE M IPOYHOCTHOH aHAIN3 TPAHCIOPTHO-TEXHOJIOTHYECKUX KOMILICKCOBY

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 13
1. ®yakuun GopMbl KOHEUYHBIX 3JIeMEHTOB. CBOMCTBA GYHKIIMA (POPMBI.
2. YdeT TpaHUYHBIX YCIOBUH B METOJIC KOHCUHBIX 3JIEMCHTOB.

3. 3anava.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2025 r., [Ipotokom No
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO OBPA30OBAHUA Y HAYKU POCCUICKOM ®EIEPALIMHA
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI(I'IIECKI/II?'I YHUBEPCHUTET»
(MOCKOBCKH!H ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE

MaTepuruajIoB»

Jucnunnuza - MeToq KOHEYHBIX JIEMEHTOB
10 HampaBieHuio moaAroToBku 23.04.02. HazemHbIe TpaHCTIOPTHO-TEXHOJOTHUECKHE KOoMIUIEKCHI [Ipodms:

"KOMHL}OTepHOS MOJACIUPOBAHUC U HpO‘{HOCTHOﬁ aHaJIM3 TPAHCIIOPTHO-TEXHOJOTHYECKHUX KOMIIICKCOB «

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET Ne 14
1. ®yHK1MH GOPMBI TIIOCKOTO OMIUHEHHOTO 4-y37T0BOTO KOHEYHOTO AJIEMEHTA.
2. PactipenienieHHBIC HArpy3KH B KOHEUHO-3JIEMEHTHBIX MoielisiX. [IpuBeieHre pacipeaeeHHbBIX
Harpy3oK K y3J1aM KOHEYHO-3JIEMEHTHOM MOJIEIH.

3. 3agava.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2025 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/{nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy

,HI/ICI_II/IHJ'II/IHa - MGTO,Z[ KOHCYHBIX 3JICMCHTOB
IO HampaBiIeHUIo moAroToBKH 23.04.02. HazemMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUTEKCHI [Ipods:
"KoMITbIOTepHOE MO/ENMPOBAHIE U IPOYHOCTHON aHAIN3 TPAHCIOPTHO-TEXHOJIOTHIECKUX KOMIIEKCOBY

Kypc 1, cemectp 2
3K3AMEHAIIMOHHBINA BUJIET Ne 15
1. ®ysxmH GOPMBI TUIOCKOTO YE€THIPEXYTOIBHOT0 KBAAPATHUYHOTO 9-y3110BOr0 KOHEUHOTO
HIIEMEHTA.
2. Ilpsimoii meTox nosyueHust cooTHomennit MKD (Ha nmpuMepe cTepKHEBOTO 3JIEMEHTA).

3. 3anaya.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2025 r., [Ipotokom No

3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO OBPA30OBAHUA Y HAYKU POCCUICKOM ®EIEPALIMHA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI(I'IIECKI/II?'I YHUBEPCHUTET»
(MOCKOBCKH!H ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTEpHUAJIOB)

Jucnunnuza - MeTo KOHEYHBIX 3JIEMEHTOB
I10 HampaBieHuio moaAroToBku 23.04.02. HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHUECKHE KOMIUIEKCHI [Ipodmis:

"KOMHL}OTepHOS MOJACIUPOBAHUC U HpO‘{HOCTHOﬁ aHAJIN3 TPAHCIIOPTHO-TEXHOJIOTUICCKUX KOMILIIEKCOB»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 16
1. ®ysKmH HOPMBI TUIOCKOTO YETHIPEXYTOIBHOTO KBAAPATHYHOTO 8-y3JI0BOTO KOHEYHOTO
JJIEMEHTA.
2. MarpuyHOe ypaBHEHHE TMHAMHYECKOTO PaBHOBECHSI KOHEUHO-AJIEMEHTHOM cucTeMbl. O0miee
BBIpQ)XEHUE JUIsI MATPUIL )KECTKOCTH, MACC KOHEYHOTO JIEMEHTA.

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeaphl «_ » 2025 ., [Ipotokoa Ne
3aB. kadeapoii /A.A. CkBopriios/
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MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, kadenpa «/InHaMuiKa, IPOYHOCTh MALIHH M COMPOTHBICHHE
MaTepHuaioBy

,HI/ICI_II/IHJ'II/IHa - MGTO,Z[ KOHCYHBIX 3JICMCHTOB
IO HampaBiIeHUIo moAroToBKH 23.04.02. HazemMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUTEKCHI [Ipods:
"KoMITbIOTepHOE MO/ENMPOBAHIE U IPOYHOCTHON aHAIN3 TPAHCIIOPTHO-TEXHOJIOTHIECKUX KOMIIEKCOBY

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET Ne 17
1. ®ysakmu GOpMBI MIECTUTPAHHOTO 0OBEMHOTO 8-Y3JI0BOTO KOHEYHOTO 3JIEMEHTA C JINHEHHOH
anmnpoKcUMaIuei.
2. ®opMyTUpPOBKA METO/1a KOHEYHBIX JIEMEHTOB JIJIsl PEIICHUS YPaBHEHHSI TEIUIOTPOBOIHOCTH
Ha ocHoBe MeTos1a byOHoBa-I"anepkuHa. Yuer rpaHMYHBIX YCIOBUH B 3a1a4e

TETUIONPOBOAHOCTH.
3. 3angava.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl «  » 2025 r., [Ipotokom No
3aB. xadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO OBPA30OBAHUA Y HAYKU POCCUICKOM ®EIEPALIUHA
OEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHMI HOJII/ITEXHI(I}IECKI/IFI YHUBEPCUTET»
(MOCKOBCKH!H ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTEpHUAJIOB)

Jucnunnuza - MeTo KOHEUHBIX AJIEMEHTOB
I10 HampaBieHuio noaArotoBku 23.04.02. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHUECKHE KOoMIUIEKCHI [Tpodms:
"KoMITbIOTepHOE MO/ICIIMPOBAHHUE U IPOYHOCTHOW aHAJIN3 TPAHCIIOPTHO-TEXHOJOTMYECKUX KOMIIEKCOBY

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 18
1. Crioco6rb1 MOBBIIEHHUS] TOYHOCTH PACYETHOTO aHAIM3a HAPSKEHHO-1€()OpMUPOBAHHOTO
cocTosgHud B 3amadax MKD.
2. ©yHKIMHA HOPMBI IECTUTPAHHOTO 00BEMHOT0 20-y3710BOr0 KOHEYHOTO DJIEMEHTA C
KBaJpPaTUYHOHN aNIpOKCHUMALUEH.

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «  » 2025r., ITpoTokom Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy

,HI/ICI_II/IHJ'II/IHa - MGTO,Z[ KOHCYHBIX 3JICMCHTOB
IO HampaBiIeHUIo moAroToBKH 23.04.02. HazemMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUTEKCHI [Ipods:
"KoMITbI0TepHOE MOAEINPOBAHUE U IPOYHOCTHON aHAJIN3 TPAHCIIOPTHO-TEXHOJIOTMIECKUX KOMIIEKCOBY

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 19
1. IIpsmoit meTon monydeHus cootnomenuit MKD (Ha nmpuMepe CTep:KHEBOTO 3JIEMEHTA).
2. TpeyronbHble KOOpAMHATHI TUTOMAAM (L — KoopanHATHI).

3. 3anava.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2025 r., [Ipotokom No
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO OBPA30OBAHUA Y HAYKU POCCUICKOM ®EIEPALIMHA
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI(I'IIECKI/II?'I YHUBEPCHUTET»
(MOCKOBCKH!H ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE

MaTepuruajIoB»

Juciuminmza - MeTo KOHEUHBIX AJIEMEHTOB
I10 HampaBieHuio moaAroToBku 23.04.02. HazemHbIe TpaHCIOPTHO-TEXHOJIOTHUECKHE KOMIUIEKCHI [Ipodmis:
"KoMITbIOTepHOE MO/ICIIMPOBAHHUE U TPOYHOCTHOW aHAJIN3 TPAHCIIOPTHO-TEXHOJOTMYECKUX KOMILIEKCOBY

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 20
1. TlpuHuun MUHMMYMa NOTEHLMATbHON YHEPTHH, KaK BO3MOKHasi ocHoBa MKD.
2. IIpssMOYTOJIbHBIN KOHEUHBIN 3JIEMEHT TOHKOM MutacTHHbI. OyHKINU GOpMbI. TpeyroabHUK
[Tackans.

3. 3anaua.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2025 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUICKOM ®EIEPALIUU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy

,HI/ICI_II/IHJ'II/IHa - MGTO,Z[ KOHCYHBIX 3JICMCHTOB
IO HampaBiIeHUIo moAroToBKH 23.04.02. HazemMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUTEKCHI [Ipods:

"KOMHB}OTepHOe MOICJINPOBAHUC U l'IpO‘-IHOCTHOfI aHaJIU3 TPAaHCIIOPTHO-TEXHOJIOTUICCKUX KOMILJIEKCOB»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET Ne 21
1. ®yHKIMS MOTEHIUATBLHON YHEPTUU HA IPUMEPE CUCTEMBI C 1 CTENeHbI0 CBOOOIbI. DHEPTHUs
nedopmupoBanus. [loTeHIan BHEIIHUX CHII.
2. BocbMuy3110BO# 1IECTUTPAHHBIN 3JIEMEHT JIJIs1 MOJESIIUPOBAHUS TPEXMEPHOTO HANPSIXKEHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUA.

3. 3anava.
VYTBepKIaeHO Ha 3acefaHuu Kadeapsl «  » 2025 r., [Ipotokom No
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO OBPA30OBAHUA Y HAYKU POCCUICKOM ®EIEPALIMMI
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUWE BBICILIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJIPITEXHI(I}‘IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTEpHUaAJIOB)

Jucnunnuza - MeToq KOHEYHBIX 3JIEMEHTOB
10 HampasyieHHIo noAroToBkyu 23.04.02. HazeMHble TpaHCIIOPTHO-TEXHOJIOTHYECKHE KoMILIeKkchl [Ipoduis:

"KOMHL}OTGpHOS MOJCIUPOBAHUC U HpO‘{HOCTHOﬁ aHAJIN3 TPAHCIIOPTHO-TEXHOJIOTUICCKUX KOMILJIEKCOB)»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 22
1. Ocnosuble MaTpuisl B MKDO. Matpuus! ¢pyHkiuil popmsl, nredopmannii, KeCcTKOCTH, Mace,
SKBHUBAJICHTHBIX Y3JIOBBIX Harpy3oK.
2. ®opmMupoBaHue TII00ATBHON MAaTPHUITHI KECTKOCTH KOHCTPYKIIUH M3 MaTpPHUII )KECTKOCTH
OT/ENbHBIX JIEMEHTOB (Ha IPUMEpPe CTEP’KHEBOM 3a1aun).

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeapsl «_ » 2025 ., [Ipotokoa Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTS MALIHH H COMPOTHBICHHE
MaTepHuaioBy

,HI/ICI_II/IHJ'II/IHa - MGTO,Z[ KOHCYHBIX 3JICMCHTOB
IO HampaBiIeHUIo moAroToBKH 23.04.02. HazemMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUTEKCHI [Ipods:

"KOMHB}OTepHOG MOICJINPOBAHUC U l'IpO‘-IHOCTHOﬁ aHaJIU3 TPAaHCIIOPTHO-TEXHOJIOTUICCKUX KOMILJIEKCOB))
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 23
1. EcrecTBeHHBIE KOOPIMHATHI U30IIAPAMETPUUECKUX 31eMEHTOB. X CBs3b ¢ pusnueckumu
KoopauHaTamu. JuddepennupoBanne no GU3NIECKUM KOOpIuHaTaM GYHKIUH (GOPMEBI SIBHO
BBIPQ)KEHHBIX Uepe3 €CTECTBEHHbIE KOOPIUHATHI.
2. O0uiee BeIpakeHUE [T MATPHUIIBI )KECTKOCTH KOHEYHOTO JIEMEHTA.

3. 3anava.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2025 r., [Ipotokom No
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO OBPA30OBAHUA Y HAYKU POCCUICKOM ®EIEPALIMMI
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHWE BBICILIEI'O
OBPA30BAHUA

«MOCKOBCKHMH HOJII/ITEXHI(I}IECKI/IFI YHUBEPCUTET»
(MOCKOBCKHNH ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IuramMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTEpHUaAJIOB)

Juciuminmza - MeTo KOHEUHBIX 3JIEMEHTOB
10 HampaBieHuio moaAroToBku 23.04.02. HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHUECKHE KOMIUIEKCHI [Ipodus:
"KoMITbIOTepHOE MO/ICIIMPOBAHHIE U TPOYHOCTHOW aHAJIN3 TPAHCIIOPTHO-TEXHOJOIMYECKUX KOMILIEKCOBY

Kypc 1, cemectp 2
3K3AMEHAIIMOHHBIN BUJIET Ne 24
1. CpoiicTBa MaTpHIl pa3peIaroIiX CUCTEM JIMHEHHBIX alre0pandeckux ypaBHEHHUH B MeTOIe
KOHEYHBIX djieMeHTOB. CBOicTBa MaTpUulbl ) KECTKOCTHU.
2. N3onapameTrpruyeckre KOHEUHbIe 3JIeMeHThl CepeHIuIoBa CeMENCTBa.

3. 3agava.
YTBepKIeHO Ha 3aceTaHuu Kadeaphl «_ » 2025 ., [Ipotokoa Ne
3aB. kadeapoii /A.A. CkBoprios/
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MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI1 TOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy

,HI/ICI_II/IHJ'II/IHa - MGTO,Z[ KOHCYHBIX 3JICMCHTOB
IO HampaBiIeHUIo moAroToBKH 23.04.02. HazemMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUTEKCHI [Ipods:
"KoMITbIOTepHOE MO/IENMPOBAHNIE U IPOYHOCTHON aHAIN3 TPAHCIOPTHO-TEXHOJIOTMIECKUX KOMILICKCOBY

Kypc 1, cemectp 2
3K3AMEHAIIMOHHBINA BUJIET Ne 25
1. Marpuna )XecTKOCTH CTEP>KHEBOI'O KOHEYHOI'O AJIEMEHTA.
2. Marpuua ¢pyHKuuil GopMbI CTEPKHEBOIO KOHEYHOI'0 3JieMeHTa. MaTpuna negopmanuii.
Martpuna HanpsKeHU.

3. 3anauva.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2025 r., [Ipotokom No
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO OBPA30OBAHUA Y HAYKU POCCUICKOM ®EIEPALIMHA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJAEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI(I'IIECKI/II?'I YHUBEPCHUTET»
(MOCKOBCKH!H ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTEpHUAJIOB)

Juciuminmza - MeTo KOHEUHBIX AJIEMEHTOB
I10 HampaBieHuio moaAroToBku 23.04.02. HazemHbIe TpaHCTIOPTHO-TEXHOJOTHUECKHE KOoMIUIEKCHI [Ipodus:
"KoMITbIOTepHOE MO/ICIIMPOBAHHUE U TPOYHOCTHOW aHAJIN3 TPAHCIIOPTHO-TEXHOJOTMYECKUX KOMILIEKCOBY

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 26
1. OcHOBHBIE COOTHOIIEHMSI METO/1a KOHEUHBIX IEMEHTOB Ha OCHOBE MPUHIIMIIA MUHUMYyMa
MIOTEHIIMAJIbHON YHEPTHH.
2. N3omapaMeTpruyeckre KOHEUHbIE dJIEMEeHTHI JlarpaHkeBa ceMencTRa.

3. 3anaua.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2025 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUICKOM ®EIEPALIUU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy

,HI/ICI_II/IHJ'II/IHa - MGTO,Z[ KOHCYHBIX 3JICMCHTOB
IO HampaBiIeHUIo moAroToBKH 23.04.02. HazemMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUTEKCHI [Ipods:
"KoMITbI0TepHOE MO/EIMPOBAHIE U IPOYHOCTHON aHAIN3 TPAHCIIOPTHO-TEXHOJIOTMIECKUX KOMIUICKCOBY

Kypc 1, cemectp 2
3K3AMEHAIIMOHHBIN BUJIET Ne 27
1. banouyHbIil KOHEYHBIN PJIEMEHT.
2. MeTtoapl YMCIICHHOTO HHTETPUPOBaHKs GYHKIIUHA OJHOTO apryMeHTa, mpuMeHsembie B MKD.

3. 3anava.
YTBepKIeHO Ha 3aceflaHuu Kadeapbl « _ » 2025 r., [Ipotokon Ne

3aB. kadenpoii /A.A. CkBopiios/

MMHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOM ®EIEPALINU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHI{I“IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHAM NTOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, xadenpa «/JuHaMuKa, IPOYHOCTH MAIINH ¥ CONPOTHBIICHHE
MaTEpHAJIOB)

ZLI/ICI_[I/IHJII/IHa - MGTO)I KOHCYHBIX 3JICMCHTOB
IO HarpaBJIeHUIO MoATroToBKH 23.04.02. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHUECKUE KOMILTEKCHI [Ipods:
"KoMITb1oTepHOE MO/ICIMPOBAHIE U IPOYHOCTHON aHAJIN3 TPAHCIIOPTHO-TEXHOJIOTMIECKUX KOMIUICKCOBY

Kypc 1, cemectp 2

3K3AMEHALIMOHHBINA BUIET Ne 28
1. ®ynkuun Gopmbl H30MapaMETPUUECKUX KOHEUHBIX 3NieMeHTOB JlarpamkeBa u CepeHumnona
CEMEHCTB.
2. KBanparypusie popmyisl ['aycca—Jlexanapa. @opmyna Tpaneuuii YUCIEHHOTO
unTerpupoBanus. ®opmyna CUMICOHA YUCIEHHOTO HHTETPUPOBAHUS

3. 3amaua.
VYTBep:k/IeHO Ha 3aceJaHuU Kadeapsl «_ » 2025 r., [Ipotokon Ne
3aB. kadenpoii /A.A. CkBopriios/
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MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YVUPEXJAEHHWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{IJ‘{ECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/nHaMuKa, IPOYHOCTh MALIHH H COMPOTHBICHHE
MaTepHuaioBy

,HI/ICI_II/IHJ'II/IHa - MGTO,Z[ KOHCYHBIX 3JICMCHTOB
IO HarpaBiIeHUIo MoAroToBKH 23.04.02. HazemMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKIE KOMIUTEKCHI [Ipods:
"KoMITbI0TepHOE MO/EIMPOBAHIE U IPOYHOCTHON aHAIN3 TPAHCIIOPTHO-TEXHOJIOTMIECKUX KOMIUICKCOBY

Kypc 1, cemectp 2
SK3AMEHAIIMOHHBIN BUJIET Ne 29
1. OcHOBHBIE TUITBI KOHEYHBIX 3JIEMEHTOB.
2. 'mnotessl Kupxrodda-Jlssa B Teopun n3ruda miactud. Jledopmanuu npu u3rude TOHKOH
IJTACTUHEIL. BeIpaskeHue s TOTEHIIMAIBHON SHEPTUH.

3. 3anava.
VYTBepKIeHO Ha 3acelaHuu Kadeapbl « _ » 2025 r., [Ipotokom No
3aB. kadeapoii /A.A. CkBoprios/

MUHUCTEPCTBO OBPA30OBAHUA Y HAYKU POCCUCKOM ®EIEPALIMU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJAEHUWE BBICIIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJII/ITEXHI(I'IIECKI/II?'I YHUBEPCHUTET»
(MOCKOBCKH!H ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIM, kadenpa «/IunamMuka, IPOYHOCTH MALIHH U CONPOTUBIICHHE
MaTEpHUAJIOB)

Juciunnuza - MeTo KOHEUHBIX AJIEMEHTOB
10 HampaBieHuio moaAroToBku 23.04.02. HazemHbIe TpaHCTIOPTHO-TEXHOJOTHUECKHE KOoMIUIEKCHI [Ipodms:
"KoMITbIOTepHOE MO/ICIIMPOBAHHUE U TPOYHOCTHOW aHAJIN3 TPAHCIIOPTHO-TEXHOJOTMYECKUX KOMILIEKCOBY

Kypc 1, cemectp 2
3K3AMEHAIIMOHHBIN BUJIET Ne 30
1. [TocnenoBaTenbHOCTH PEILICHHS 3a/1a4 METOI0M KOHEUHBIX 3JIEMEHTOB.
2. Pemenuie 3a1aun HeCTAaI[IOHAPHON TETUIONPOBOIHOCTH METO/I0M KOHEYHBIX DJIEMEHTOB.
SIBHAs M HesBHAs CXEMBI TPEYTOJIbHUKA, cXeMa uHTerpupoBanus Kpanka-Hukoicona.
3. 3agaua.

VYTBep:kIeHO Ha 3aceJaHuU Kapeaphl «_ » 2025 r., [Ipotokon Ne

3aB. kadenpoii /A.A. CkBopriios/
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