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1 OOomue mooKeHus

Pabouas mporpamma aucuMIUIMHBI «KOMIBIOTEPHBIH MHXHHUPHHT KOHCTPYKIIMOHHBIX
matepuaioB B CAD-cucremax» cocTaBieHa B COOTBETCTBUH € TpeOOBaHUAMU (eiepanibHOTo roc-
yIapCTBEHHOT'0 00pa30BaTEIbHOIO CTAHIAPTA, YTBEPKICHHOTO pUKa3oM MuHucTepcTBa 0Opa-
3oBaHus ¥ Hayku Poccuiickoit @enepanuu @I'OC BO, yrBep)aeHHBIN MprukazoM MuHOOpHAyKH
Poccun ot 09.08.2021 Ne 731, u ocHOBHOI IpodeccHOHaIbHONH 00pa3oBaTeIbHON MPOTrPaMMBI
MOArOTOBKU «MexaHHKa U MPOYHOCTh KOHCTPYKLIMOHHBIX MAaTEPUajIOB) 110 HAIIPABICHUIO MOJT0-
TOBKHU «15.04.03 [IpuknanHas MexaHUKay.

3agaun ObecneunTh MOATOTOBKY CTYJICHTOB B COOTBETCTBUU C COBPEMEHHBIMH H TIEp-
AUCHUIUTNHBL CHEKTHBHBIMH IMOTPEOHOCTAMHM MOPA3ACICHIN MAIIMHOCTPOUTEIBHBIX MPE/-
NpUATHI B 001aCTH IPUMEHEHUS! COBPEMEHHBIX aBTOMAaTH3UPOBAHHBIX CPEICTB
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM MOATOTOBKH TPOM3BOJICTBA 3a CYET 00yue-
HUS TEOPETHUECKUM OCHOBaM M (HOPMUPOBAHMSI YMEHUH M HABBIKOB.

OcHoBHBIE OCHOBHBI€ IPUHIHIBI, IOHATHS YACJIEHHOr0 HHKEHEPHOr0 AaHAJIM3A.
pasennl / TeMbI Metoa koHeuHbIX 3JieMeHTOB (MK?3J).: OCHOBHBIC IPUHIIUIIBI U TTIOHSATUS UH-
AUCTIATTAHBI ’KEHEPHOTO aHaJIN3a: IPOYHOCTh KOHCTPYKIIMH, HAPSKEHHO 1e(hOPMHUPOBAH-

HO€ COCTOSIHME, KpUTEpUHU pa3pylueHus. VMcrnonabp3oBaHue YNCIEHHBIX METO/I0B
IIPY IPOEKTUPOBAHUU KOHCTPYKUMU M MamuH, ba3zossle nmpuHiuns: KO ana-
mu3a. OcHoBHble maru MKD: uneanusanusi, AUCKpeTU3alus, pEUIEHUE CH-
creMbl TuddepeHanbHbIX ypaBHeHUH. UKMCIeHHbI HHKEHEPHbIM aHanu3 B
cpene CAE Siemens NX. ITocranoBka 3amaun. BeiOop 0IHOrO M3 BeAyIIUX
npombInuIeHHBIX pemateneii: Nastran, ANSYS, LS-Dyna, ABAQUS nis BbI-
OpaHHOTO THITA AHATH3A.

Brimonnenue PI'P.

Nneanuzanust reometprdeckoit Mmoaenu nocrpoerue KO cerku:

Coznanmne reomerpuueckoir CAD-monenu (unu cOOpKu), MpeAcTaBIsIONIeH
TOYHYIO LU(POBYIO MOJENb 00beKTa. Mieanu3aius MoIenu: yIpoleHHe reo-
METPHH, BBIJECIICHUE CEPEINHHBIX ITOBEPXHOCTEH, JEIECHHUE TEll I JIOKANb-
HOTO yTpaBieHUs kauecTBoM ceTku. [loctpoenune KD cetku c yuerom crye-
HUI B 30HaX HaWOOJBIIMX I'PaJAUEHTOB. 3aJjaHUE CBOWCTB U MaTepHUasoB, 3a-
KperuieHnd 1 Harpy3ok. OneHka kadecTBa ceTku, BoimonnennePI'P.

MeTtoabl MOMCKA ¥ ONTHMHM3ANMH PeLIeHUsl. AHAIU3 U 00padoTKa pe3yib-
TATOB: 3aIyCK MOJIEH Ha pacyeT. 3aBUCUMOCTh BPEMEHHU pacyeTa OT CIO0XKHO-
CTH MOJZeNM U Tuna aHanusa. [lonstue cxonumoctu unciaeHHoro meroza. Ilo-
UCK U onTuMmm3anus pemenus. Iloctnponeccunr. JleTanbHbll BU3YyaJIbHBIA U
KOJIMYECTBEHHBIN aHaIU3 pe3ysbTaToB. Beimonnenue PI'P.

2 IlepedeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs MO AUCHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUA KOMIIeTEeHIHI

ITpouecc n3yuenus AUCUUNINHBI «KOMIBIOTEPHBIN MHKUHUPUHT KOHCTPYKIIMOHHBIX Ma-
tepuanoB B CAD-cucremax» HampaieH Ha (OpMUpOBaHHE CIEAYIONINX KOMITETCHIINH B COOT-
BeTcTBUU ¢ PI'OC BO 1 0cHOBHOI 00pa30BaTeNbHOM MpOrpaMMoii:

Kon n HaumeHoBaHue WMHaukaTtopsl JOCTHKEHUS [Tnanupyemblie pe3yabTaThl 00y-
KOMIICTCHIINU YCHUS 110 JUCIIUITIIINHE
Ob6menpodeccnoHanbHbIe




OIIK-12  Cnocoben
CO3/1aBaTh aJITrOPUTMBI
udpoBoii 00pabOTKH
0a3 JaHHBIX pe3yJbTa-
TOB UCIIBITAHUM U DKC-
IUTyaTaluy  CIOMXKHBIX
JieTajel U y3JI0oB B Ma-
UIMHOCTPOEHUH, pas-
pabaTbIBaTh  COBpE-
MEHHBIE I POBHIE
MPOrpaMMbI  PAcUETOB
U [POCKTHUPOBAHUS
JieTajen, y3JioB, KOH-
CTPYKUUH, MalluH H
MaTEpHUaJIOB C yY4ETOM
TpeOOBaHUN  HaJEK-
HOCTH, JIOJTOBEYHO-
CTH U 0€30MMaCHOCTH
WX 9KCIUTyaTaluu

3nams.: MeToaBI TUPPOBOIL 00-
paboTku 06a3 JaHHBIX Pe3yJIbTa-
TOB UCHBITAaHH, BO3MOKHOCTH
NPUMEHEHHUS CIeIUaIN3UPOBaH-
HOT'0 IPOrpaMMHOr0 odecriede-
HUS ¥ IPOTPaAaMMHPOBAHUS TPU
BBITIOJIHEHUH PAcyeTOB M aHa-
nm3a 0obIIoro 00séMa JaHHBIX
JUISL pEUICHUs 3a7ad MEXaHUKH U
MaTepuaioBeICHHUS.

Ymemuw: ucnonpzoBars 610OIHO-
TEKU JUISl HAYYHBIX BHIYUCIICHHM
U aHaJM3a JaHHbBIX, IPUMEHATh
YHCIIEHHBIE METO/IbI JIJIs pac-
yéTa HapsLKEeHUH, nedopmanuii
U IPYTUX [1apaMeTpOB JieTanei
U y3JI0B, paboTaTh ¢ Mporpam-
MaMH I TPEXMEPHOI0 MOJe-
JUPOBAHUS U MPOCKTUPOBAHUS,
UCTIOJIb30BaTh HHCTPYMEHTBI
JUISL BU3yalU3alliu TaHHBIX JJIs
NPEACTABICHUS PE3YIbTaTOB
aHaJIM3a, IPUMEHSTh 3HAHUS U3
pa3HbIX o0JacTe /i pelieHus
3a/1a4 B 00JIaCTH MAIlIUHOCTPOE-
HUSI, UHTETPUPOBATh Pa3IMYHbIE
IpPOrpaMMHBIE PEIIeHUs AJIs aB-
TOMAaTHU3AIMH TPOIECCOB 00pa-
OOTKM TaHHBIX U MPOEKTHPOBA-
HUSL.

Braoemw: HaBbIKaMH PabOTHI C
aNropuTMaMu 00pabOTKH J1aH-
HBIX, METO/IaMU KOHEYHBIX 3JIe-
MEHTOB W JPYTHMH METOJaMH
YHUCIEHHOTO  MOJEIIMPOBAHMS,
ucnoap3oBauusa CAIIP it co-
3MaHUSL  YepTexei, Mozemnei,
aHaJM3a JIaHHBIX, TOJYYCHHBIX B
pe3yibTaTe HCHBITAHUM M HKC-
TUTyaTaluy.

3 MecTo TMCHMIIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTebHOIi MPOrpaMMbl

Jucuuminaa BXOAUT B cocTaB 010ka 1 «JIMCIUTIuHbBI (MOIYJH)» U OTHOCHTCST K 00513a-
TEJIbHOW YaCTH.

Mecto aquctuminHbl (3Tan (GOpMUPOBAHUS KOMIIETCHIIMH ) OTPAXKEHO B cxeMe (popMupo-
BaHMsI KOMIIETEHIMH, IPEICTABICHHON B TOKYMeHTe QyeHouHble Mamepuansl, pa3MEIIEeHHOM
Ha caiite yauBepcuretaWww.knastu.ru/ Haw ynusepcumem / Obpaszosanue / 15.04.03 IIpukiao-
Hast mexanuxa /OyeHounvle Mamepuanvl).

Jucnunnmza « KoMnbsroTepHbI HH)XKUHAPUHT KOHCTPYKIIMOHHBIX MaTtepuanos B CAD-cu-
CTeMax» 4YaCTUYHO peanu3yeTcs B popMe MpakTHIeCKOi MoAroToBKH. [IpakTrueckas moaroToBka
OpraHMU3yeTcs MyTeM MPOBEAEHUS / BHIITOJIHEHUS J1a00paTOPHBIX padoT.
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4  CopeprxaHue TMCHUILTHHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM

(pa311e.11aM)c YKa3aHUuEM OTBEACHHOI'0 HA HUX KOJIUYECTBA aKAACMHUYECCKUX

Y4acoB M BU/IOB Y4eOHOH padoThl

4.1 CrtpykTypa u coaep:KaHue TUCUHUILINHBI I 04HOH (popMBbI 00yUeHUs

Huctunnuna « KoMIbrOTepHbIH HHKUHUPUHT KOHCTPYKIIMOHHBIX MaTepraioB B CAD-cu-
cTemax» u3ydaercs Ha «1, 2» kypcax B «2, 3» cemMecTpax.
OO6mmast Tpy10EMKOCTh TUCIUIIIMHBI COCTABISAET 6 3.€., 216 4., B TOM YHClie KOHTAaKTHAs
paboTa oOydaromuxcs ¢ npenojaBaresieM 22 4., IpOMEXKyTOUHasi aTTecTalus B popMe 3aueTa ¢
orenkoit 0 4., camocrositenpHas padora odyvaronuxcs 194 u.

HanmeHoBaHUe pa3esioB, TEM U
Co/Iep)KaHue MaTeprasa

Bunel yueGHOI paboThl, BKIIIOYasi CAMOCTOATEIbHYIO
paboTy 00y4arONIMXCsl M TPYTOEMKOCTH (B Yacax)

KonrtakTHas padota
MperoiaBaTelisi ¢ 00y4JaromIy-

MHUCHA

Jlek-
1005051

IIpakTu-
YECKHE
3aHATUS

JlaGopa-
TOPHBIC
paboTHI

HUKP

IIpom.
aTTecT.

Cp
C

MCHTOB

(MKD).

OcHOBHBIE IMPUHIUIIBI, IIOHATHA YUCJIICHHOI'O MHXXCHCPHOI'O aHaIn3a.

MeTto1 KOHEUYHBIX

9JIC-

OCHOBHEIE IMPUHIMUIIBI XU TTIOHATUSA
WHXEHEPHOT0 aHaIu3a: IPOYHOCTh
KOHCTPYKIHH, HAIIPsKEHHO-1ehop-
MHUPOBAHHOE COCTOSIHUE, KPUTEPUU
paspyuenus. Mcrnonb30BaHue dnc-
JIEHHBIX METOJOB MPU MPOEKTUPO-
BAHMM KOHCTPYKIMI M MAIIKH.

10

basossle npuHnunel KO ananusa.
OcHosuble maru MKD: naeanusa-
LS, AUCKPETU3aLus, PELIEHUE CH-
cTeMbl TUpPepeHInanbHbIX YpaB-
HEHUH.

12

UYucneHHbll NHKEHEPHBIN aHAIN3 B
cpene CAE Siemens NX. Ilocra-
HOBKa 3a1a4n. Beibop ogHOTO M3
BEIYIINX MPOMBIIIJIEHHBIX peliare-
neit: Nastran, ANSYS ,LS-Dyna,
ABAQUS nns BeIOpaHHOTO THIIA
aHaJn3a.

18

Brimonuenne PI'P

30

Wpeanmuzanus FGOMCTqueCKOﬁ MOJCIIN U TIOCTPOCHHUC KD cerku

Cosnanue reomerpuueckoit CAD
MoJieNn (MM COOPKH), IPEACTaBIIS-
Io1el TOYHYI0 HU(POBYIO MOJIETH
00BEKTA.

20

Wneanuzanmst Mosieu: ypoIieHne
T€OMETPHUH, BBIICIICHHE

20




HanmenoBanne pa3aciioB, TCM U

Bunsl yueOHOM pabOThI, BKIIOYAsi CAMOCTOSTEIBHYIO
paboTy 00yJarOIIMXCsl M TPYAOEMKOCTH (B Hacax)

KonrakTHas padota
Mpero1aBaTelisi C 00yJaromIy-

coJiepKaHue MaTepuaia MHUCS TIKP [Ipom. | CP
Tlex [Ipaktu- | JlaGopa- arrect. | C
YeCcKHue TOpPHBIE
885051
3aHATUS | paboOThI
CEepEAUHHBIX TOBEPXHOCTEH, Jee-
HUE TeJ IJIs1 JJOKAIBHOTO yIpaBJe-
HHUS Ka4eCTBOM CETKH.
[Toctpoenue KO ceTku ¢ yuerom
CTYIICHHI B 30HAX HaUOOIBIINX
IpaJIueHTOB. 3a/1aHUE CBOWCTB H 2* 18
MaTepualoB, 3aKpeIICHUN U
Harpy3ok. O1ieHKa KauecTBa CETKH.
Brmonuenue PI'P 30
MeTo/1pl TOMCKA ¥ ONTUMU3AIMHK pelieHus. AHaIU3 1 00paboTKa pPe3yJIbTaTOB
3amyck MOJIETM Ha pacueT. 3aBUCH-
MOCTh BPEMEHH pacuera OT CJIOXK-
HOCTH MOJIENIM U THUIIa aHanu3a. [1o- 4% 18
HSITHE CXOJIUMOCTH YHCIIEHHOTO
Merona. [Touck u onTuMm3anus pe-
LIEHUS.
IToctnponieccunr. /leranbHbli BU-
3yalbHBIN U KOJMYECTBEHHBIN aHa- 2 18
JIN3 pe3yJIbTaTOB.
Brmoanenune PI'P
3auem c oueHKou - - - - - -
UTOI1ro «0»
«0» «22»
10 JUCIUILINHE B TOM
B TOM B TOM
YHCIIE B
(bopMe YHCIE B | YHCIIE B CP
an;K dopme ¢opme | UKP IMA C
MPaKTA- | IPaAKTHU- 0 0
THUYe- P . p . 194
o JecKoi yecKoi
CKOM
MOAro- MOATO-
oAro-
TOBKHU: TOBKH:6
TOBKU:

* peanuzyetcs B popMe MPaKTUYECKON MOATOTOBKH

4.2 CTpykTypa u cojiep:KaHue JUCHUILIHHBI JIs1 0O4HO-3204HOH (popMBbI 00yUeHHs

Jucnnmmaa « KoMnbroTepHBIM MHKUHUPUHT KOHCTPYKIMOHHBIX MaTepuanoB B CAD-cu-
cTemMax» u3ydaercs Ha «1, 2» kypcax B «2, 3» cemecTpax.
OO6mast Tpy10EMKOCTh TUCIUIIIIUHBI COCTABISAET 6 3.€., 216 4., B TOM unclie KOHTaKTHAS
pabota oOydaronuxcs ¢ rnpenojaasaresieM 22 4., IpOMEXYTOYHas aTTecTanus B (opme 3a4era ¢
ornieHkoi 0 4., camocTosTenbHas pabota obyyaronuxes 194 4.



Bunsl yueOHOM pabOThI, BKIIOYAsi CAMOCTOSTEIBHYIO
paboTy 00yJaroNIMXCsi M TPYA0EMKOCTh (B Yacax)

HawnmeHoBaHue pa3esioB, TEM U
COZIep)KaHue MaTeprasa

MHUCHA

KonrakTHas padota
Mpero1aBaTelisi C 00yJaromIy-

Jlek-
1005051

[IpakTu-
YecKue
3aHSTUS

JlaGopa-
TOPHBIC
paboTHI

HKP

IIpom.
aTTecT.

CP
C

OCHOBHBIE IMPUHIUIIBI, IIOHATHA YUCJIICHHOI'O MHXXCHCPHOI'O aHaJIn3a.

MCHTOB

(MKD).

MeTto1 KOHEUHBIX

9JIC-

OCHOBHBIE MMPUHIMUIIBI U TTIOHATUSA
MHXEHEPHOT0 aHaJIu3a: IPOYHOCTh
KOHCTPYKIHH, HAIIPsKEHHO-1ehop-
MHPOBAHHOE COCTOSIHUE, KPUTEPUU
paspyuenus. Mcrnonb30BaHue dync-
JICHHBIX METO/IOB MIPH MPOECKTUPO-
BAHMM KOHCTPYKIMMI ¥ MAIIKH.

10

bazoBsie npuniumner KO ananusa.
Ocnosueiec maru MK3: nacanuza-
LIUS, TUCKPETU3AIHs, PEIICHUE CH-
cTeMbl JudepeHIaIbHbIX ypaB-
HEHHH.

12

UucreHHbI NHKEHEPHBIN aHAIIN3 B
cpene CAE Siemens NX. Ilocra-
HOBKa 3a7a4n. Be160p ogHOTO U3
BEJIYIINX MPOMBIIIJIEHHBIX peliare-
nei: Nastran, ANSYS ,LS-Dyna,
ABAQUS nns BeIOpaHHOTO THIIA
aHaJIM3a.

18

Brimonuenune PI'P

30

Wpeanuzanus FeOMeTpI/I‘IeCKOﬁ MOJICIIN U TIOCTPOCHHUC KD cerkn

Coznanue reomerpuueckoit CAD
MoJieNn (MM COOPKH), IPeACTaBIIs-
IOIIeH TOYHYIO IIU(PPOBYIO MOJIEINH
00beKTa.

20

Wneanuzanust Mosieu: ynpoIieHne
T€OMETPUH, BBIJCIICHUE CePEIrH-
HBIX TOBEPXHOCTEM, JEIEHUE TEIl
JUTSI JIOKAJIBHOTO YIIPABJICHUS Kaye-
CTBOM CETKH.

18

IToctpoenne KO cetku ¢ yueTom
CTYIIEHU B 30HaX HAaUOOJIBITUX
IpaJiMeHTOB. 3aJaHNe CBOMCTB U
MaTepuaioB, 3aKpEIICHUN U
Harpy3ok. O1eHKa KauecTBa CETKH.

2*

18

Brimonuenune PI'P

30

MeToanl OKMCKa U ONTUMHU3A

1IMH PCILICHMU. Ananus u 06pa60T1<a PE3YJILTATOB

3ammyck MOJIENN Ha pacueT. 3aBUCH-
MOCTb BPEMEHH pacyeTa OT CJI0XK-
HOCTH MOJIENN U Tuna a”anu3a. [lo-

HATHC CXOAMMOCTH YHCIICHHOT'O

4*

18




Bunsl yueOHOM pabOThI, BKIIOYAsi CAMOCTOSTEIBHYIO
paboTy 00yJaroNIMXCsi M TPYA0EMKOCTh (B Yacax)
KonrakTHas padota
HaumeHnoBanue pa3zaenoB, TeM U npenojaBaTesis ¢ 00yJarouu-
coJiepKaHue MaTepuaia MHUCS TIKP [Ipom. | CP
Tlex [Ipaktu- | JlaGopa- arrect. | C
YeCKUE | TOpHBIC
02078
3aHsTHSL | pabOThI
Meroja. [Touck n onTumu3zanus pe-
IICHHUS.
[Toctnpoueccunr. JleranbHblil BU-
3yaJbHBIN M KOJIMYECTBCHHBIN aHa- 2 20
JIU3 PE3YJIbTaTOB.
Brinonnenue PI'P
3auem ¢ oueHKou - - - - - -
UTOTO «0»
«0» «22»
10 JMCIHUNIHHE B TOM
B TOM B TOM
qHCcIie B
(hopme YHClie B | YHUCIE B CP
HpI:E:.K dopme ¢dopme | UKP ITA C
OpaKkTH- | MPaKTH- 0 0
Tiye- | [ PAKTH- | TIPAKTH 194
. YECKOW | YecKoi
CKOI
HOJIr0- MOJr0-
MOATO-
TOBKH: | TOBKHU:0O
TOBKH:

* peanuzyetcs B popMe MPaKTUYECKOM MOATOTOBKH

5 OueHoYHBbIECPEACTBA VISl IPOBeIeHHUS TEKYIero KOHTPOJIsl U
NPOMEKYTOYHOM aTTecTalMH 00y4aroIuXcs M0 JUCHUILIHHE (MOIYJII0)

@DOH/IBI OIIEHOYHBIX CPENICTB JIJIS TPOBECHHS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U TIPO-
MEXYTOUHOM aTTecTalluu OOCYXJAIOTCSA M yTBEpXKAaroTcs Ha 3acedaHuu Kadenpsl. [TomHbrii
KOMIUIEKT KOHTPOJIbHBIX 33/IaHU{ MM WHBIX MAaTEPHAJIOB, HEOOXOJMUMBIX JJIsi OTICHHUBAHUS pe-
3yJbTaTOB OOyUEHUS 10 TUCHUILUIMHE (MOAYJII0) XpaHUTCS Ha Kadenpe-pazpaboTurke B OyMaxk-
HOM WJIM 2JIEKTPOHHOM BHJIE, TaK)Ke (DOH/IBI OIIEHOYHBIX CPEICTB JOCTYITHBI CTYACHTAM B JINY-
HOM KaOuHeTe — pa3ziesl yueOHO-MeTOoJuuecKoe oOecreueHue.

6 YueOHO-MeTOaMYECKOE M HHPOPMALMOHHOE 00ecnedeHHe TUCIUTIIUHBI
(MoayJin)

6.1 OcHoBHasi U TOMOJIHUTEIbHAS JTUTEPATypa

[Tepeuenb pekOMEHAYEMOl OCHOBHOW M JOTOJIHUTENBHON JUTEpATyphl MPEACTABIEH Ha
caiite yHuBepcutera WWW.Knastu.ru / Haw ynueepcumem / Obpazosanue / 15.04.03 Ipuxnaonas
mexanuka / Pabouutl yuebnwuii nnan / Peecmp numepamypoi.

6.2 MeTozmquKne YKazaHuA QJIA CTYACHTOB 110 OCBOCHHUIO TUCHUIIJINHBI

1. Konsixanos, JI.I'. IIpoextupoBanue u ananus B NX: yue6Hoe nocobue / JI.I'. Konbixa-
noB. Komcomonsck-Ha-Amype: ®I'BOY BO «KHAI'TY» , 2016.— 168 c.

2. bytko, A. O. OcuoBsl monenupoBanusi B CAIIP NX [DnextponHsIii pecypc]: YuebHoe
nocob6ue / A.O.bytko, B.A.Ilpynuukos, I'.A.IlpipkoB, 2-¢ uza.- M.:HUL] UH®PA-M, 2016.- 199
c. // ZNANIUM.COM : »21ekTpoHHO-OMOnIMOTeuHass cucreMa.— Pexum jgocryna:
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http://www.knastu.ru/

http://www.znanium.com/catalog.php, orpann4enHsbIii.— 3ari. ¢ KpaHa.

3. OCHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBaHUS : yueOHUK / mof pen. A. I1. Kapnenko.
—Mocksa : UHOPA-M, 2020. — 329 c., [16] c. uB. un. — (Bricmiee obpazoBanue: baka-
JaBpHar).- ISBN 978-5-16-010213-9.- Teker : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1059303 (naTta o6pamenus: 26.01.2022).— Pexxum nocrtymna:
0 TIOJIITHCKE.

6.3 CoBpemeHHbIe IpodeccHOHATbHBbIE 0a3bI JAHHBIX U HHGOPMAIIMOHHBbIE CIIPa-
BOYHBbIE CHCTEMbI, HCIIOJIb3yeMble NPH OCYIeCTBJICHNH 00pa30BaTeIbHOIO IPO-
necca 1o AUCHHUIINHE

Kaxxnomy obyuaromumycst odbecriedeH JoCTyII (yAaJeHHBINA TOCTYI), B TOM YKCJIE B CITydae
MPUMEHEHHUS SJIEKTPOHHOr0 00y4EHHUs, TMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA, K COBpE-
MEHHBIM TIPO(ECCUOHATBFHBIM 0a3aM JaHHBIX U HHPOPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM, C KO-
TOPBIMH Y YHUBEPCUTETA 3aKJIFOUEH J0TOBOD.

[lepeueHb peKOMEHIyEeMBIX TPOPECCHOHATBHBIX 0a3 MaHHBIX W WH(POPMAITMOHHBIX
CIPABOYHBIX CUCTEM MPECTABJICH Ha CaiiTe yHUBepcuTeTa WWW.KNnastu.ru / Haw ynusepcumem /
Obpasosanue | 15.04.03 [puxnaonas mexanuka / Pabouuii yuebnwiti nian / Peecmp S5C.

AxTtyanbHast HHGOpMAIUS MO 3aKI0YEHHBIM Ha TeKYIIHi yueOHbBIN o/l JOroBOpaM MpHu-
BeJicHa Ha cTpanuiie Hayuno-rexandeckoit oubnmmorexku (HTH) Ha caiite yHuBepcurera

https://knastu.ru/page/3244

6.4 IlepedeHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTn « UHTEp-
HeT», He00X0AMMBIX /ISl OCBOEHUS JUCIHILIMHBI(MOTYJ151)

Ha3zBanue caiita DNIEKTPOHHBIN aJipec
DIIeKTPOHHBIC HH(POPMAIIUMOHHBIE PECYPCHI U3-
natenbcTBa Springer Springer Journals
[TonutemaTnueckas pedepaTuBHO-OHOIHMOTpa-
¢uueckas U HayKoMeTpudeckas 0a3a JaHHBIX http://apps.webofknowledge.com
Web of Science

https://link.springer.com

ba3a gaHHBIX MEXIYHAPOAHBIX UHIEKCOB Hay4-

https://www.scopus.com
HOT'O I_II/ITI/IpOBaHI/IS[ SCOleS

DnekTpoHHas wiardopma Uit 10cTyna K pery-
JISIpHO OOHOBJIsIEMBIM 0a3aM JaHHBIX IO MaTepu- | https://materials.springer.com
aNoBeNIeHUI0 n3aarenscTBa SpringerMaterials

ba3za cTaTHyecKuX U AWHAMHYECKUX CITPABOY-
HBIX U3JIaHUI 110 HAHOMAaTepraiaM U HaHO- https://nano.nature.com
ycrpoiictBam NanoDatabase

[udposoii oOpazoBarenbHbIi pecypc IPR https:/mww.iprbookshop.ru/

SMART

bubnunorexa POOU http://www.rfbr.ru/rffi/ru/library/
Hayunas snexrponnast 6udaunoreka \\"Kubep- ) .

Temmmxal\" https://cyberleninka.ru/

7 OpranmaunOHHo-nenarornqecxne yciaoBusi
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Opranuzanus o0pa3oBaTeIbHOIO MPOLECCca PeriaMeHTUpyeTcs yU4eOHbIM IIAHOM M pac-
NUCAaHNEM y4eOHbIX 3aHATUH. SI3bIk 00yueHus (mpernoaaBanus) - pycckuid. 1t Bcex BUJOB ayIH-
TOPHBIX 3aHATUN aKaJEMUYECKHUN Yac yCTaHABJINBAETCS IPOJOJDKUTEIBHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHuM CBOEH HMHIAMBHIYaJbHOH 00pa30BaTENbHONW TPACKTOpUU OOydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUX JUCHMIUIMH U MPO(ECCHOHAIBHBIX MOJTY-
JIeil, OCBOSHHBIX B MPOIIECCe MPEANISCTBYIOMIET0 00yUeHUs, KOTOPBI 0CBOOOXKAAET 00yJaroIe-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOTO OCBOEHHUS.

7.1 Oo6pa3oBaTejibHbIE TEXHOJIOTHHI

Y4eOHblii mpolecc MpH MpernogaBaHiuK Kypca OCHOBBIBAETCS HA UCIIOJIb30BAHUU TPATHUIIH-
OHHBIX, NTHHOBAIIMOHHBIX U MH()OPMAIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJOTHA. TpaauiinOHHBIE
o0pa3oBaTeibHbIe TEXHOJIOTHH MPEACTABICHBI JICKIIUIMU U CEMUHAPCKUMU (ITPAKTUYECKUMHU ) 3a-
HATUSIMU. THHOBaIIMOHHBIE 00pa30BaTEIbHbIE TEXHOIOTUH UCTIOIB3YIOTCS B BUE IIMPOKOTO MPH-
MEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (opM npoBeneHus 3ausatuil. Undopmanronusie o6paso-
BaTEJIbHBIC TEXHOJIOTUU PEATU3YIOTCS TyTEM aKTUBH3ALMUA CAMOCTOSITEIIbBHON pabOThI CTYIEHTOB
B H(OpMaLIMOHHON 00pa30BaTeILHON cpeie.

7.2 CamocrosiTesibHast padoTa 00y4yaoImMXcs M0 JUCUHUILIMHE (MOYJII0)

CamocTtosTenbHas paboTa CTYJEHTOB — 3TO MPOILIECC AKTHUBHOTO, IIEIEHANPABICHHOTO
nproOpeTeHNs CTYICHTOM HOBBIX 3HaHUH, yMEHUH 0€3 HeOCPEICTBEHHOTO YYacTusl pernoaBa-
TeJsl, XapaKTePU3YIOIUNCS MPeIMETHON HaMpaBIECHHOCTHIO, 3 ()EKTUBHBIM KOHTPOJIEM U OIICH-
KOH pe3yJIbTaToOB AESTEIbHOCTH 00Yy4arOIErocs.

[lenu caMOCTOSTENBHOM pabOTHI:

* CUCTeMaTH3alys U 3aKPEIJICHUE MOJIyYEHHbBIX TEOPETUYECKUX 3HAHUN U MPAKTUUYECKUX
YMEHUU CTY/ICHTOB;

- yriayOJieHne U pacuIMpeHue TEOPETUUECKUX 3HAHUIA;

- (hopMUpOBaHNE YMEHUH HCIIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIUIO,
CHEHAJIbHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATENbHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBILIUIEHUS], TBOPUYECKON MHUIIMATUBBI, CIIOCOOHO-
CTeH K caMOpa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpealn3aliy;

* pa3BUTHUE UCCIEA0BATEIBCKUX YMEHUHN U aKaIEMUYECKIX HABBIKOB.

CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCS UHIMBUIYAJIbHO WM TPyNIaMu CTy-
JICHTOB B 3aBUCHUMOCTH OT I11€JI1, 00bEMa, YPOBHS CII0)KHOCTH, KOHKPETHOM TEMATUKH.

TexHosorust opraHu3ali cCaMoCTOSITENIbHON paboThl CTYAEHTOB BKJIIOYAET UCIOIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyIUTOPHOM CAMOCTOSATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW MIIM CMELIaHHOM (opme.

CTyAeHTbI TOJIKHBI OJIXOJUTh K CAMOCTOSATEIbHON paboTe Kak K HauBa)KHEHIIeMy cpel-
CTBY 3aKpEIUICHUS U Pa3BUTHUS TEOPETUUECKUX 3HAHU, BBIPA0OOTKE €AMHCTBA B3IJISAJI0B HA OT/IENb-
HBIE BOIIPOCHI Kypca, TPUOOpETEeHNs ONpeIe]IeHHbIX HaBBIKOB U HCIIOIb30BaHUs MpodeccroHallb-
HOM JIMTEPaTypHI.

7.3 MeToanyeckne peKOMEHIAUMH I 00YyYAKIIUXCH M0 OCBOCHH IO TUCHUILIHHBI
[Tpu u3yueHUN AUCHIUIUIHHBI 00YYarOIUMCS 1IeI1ecO00pa3HO BBITIOIHSATE CIECAYIOIINE pe-

KOMCHIOaIlnuH:
1. HBy‘lCHI/IC yqe6H01>'1 JUCHUINIMHBI JOJXKHO BECTUCHh CUCTCMATHYCCKH.
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2. Tlocne u3yuyeHUs Kakoro-nubO paszjena Mo yuyeOHHKY HJIM KOHCIEKTHBIM MaTepua-
JTaMPEKOMEHIYETCS TI0 TTaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, OTIPE/ICIICHUS, TIOHSATHUS pa3-
nena.

3. Ocoboe BHUMaHHE CJIEAYET YACIUTh BHIIOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHs-
TUSM U UHIMBUTyalIbHBIM KOMITJIEKCHBIM 33/IaHUSIM Ha CAMOCTOSTEIbHYIO paboTy.

4. Best TeMaTiKa BOIIPOCOB, M3yYaeMbIX CAMOCTOSITENIbHO, 33a€TCs Ha JIEKLUAX MTPero/ia-
BatesneM. MIMyke naroTcst ICTOUHUKH (B IEPBYIO OYepelb BHOBb M3/IaHHBIE B IEPUOINYECKOM HAyd-
HOU JUTepaType)is 6osee IeTallbHOTO TOHUMAHKSI BOIPOCOB, 03BYYEHHBIX Ha JICKIIUH.

[Tpu camocTosTENbHON TPOPAOOTKE Kypca 00yUYaIOLIUECs TOJKHBI:

* IPOCMATPHUBATh OCHOBHBIE ONPEICICHUS U (PAKTHI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHATUU MaTepuaj U IOMOJHUTH €ro
C YY4E€TOM PEKOMEHAOBAHHOM 10 JAHHOW TEME JIUTEPATYPBI;

* U3YYHUTh PEKOMEHJIOBAHHYIO JIUTEPATYPY, COCTABIATH TE€3UCHI, aHHOTAIIMU U KOHCIIEKTHI
Han0oJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITENILHO BBIMOJIHATD 3a/1aHUs1, aHAJIOTUYHbIE MPEJIaraeMbIM Ha 3aHATHUSX;

* UCTIOJIB30BATH JIJIsl CAMOIIPOBEPKH MaTepHaibl (POHIA OLIEHOYHBIX CPEICTB.

8 MartepuanbHO-TeXHHYeCKOe o0ecrieyeHue, He00X0UMOoe/JIsl
OCYLIECTBJICHU00Pa30BaTeIbHOI0 NPOLECCA M0 AMCHHUILINHE (MO1YJII0)

Haumenosanue [10 PekBH3HTHI / yCIOBHS UCTIONB30BAHUS
NXAcademic Perpetual License v2 JIunensus, Installation Number: 1252056 ot
23.12.2010

8.1 JIMIeH3u0HHoe U CBOOOTHO pacipocrpansieMoc nmporpammMmHoO¢C oﬁecne'{e}me, HC-
MOJIb3yEMO€ IPA OCYIICCTBJICHUH 06pa30BaTeJII>HOFO mpomecca
no JTMCUMIIJINHE

YHuBepcuTeT 00ecredeH HeOOXOIMMBIM KOMILIEKTOM JIMIIEH3MOHHOTO M CBOOOIHO pac-
IPOCTPaHIEMOro IPOrpaMMHOT0 00ecrieueH s, B TOM YHCIIe OTE€YECTBEHHOr0 Mpon3BoacTBa. Co-
CTaB MPOTPAMMHOTO OOECTIeYeHHUsI, HEOOXOAUMOTO ISl OCBOSHHSI JUCIUIUINHBI, IPUBEICH Ha
caiite yHuBepcutera WWW.Knastu.ru / Haw ynusepcumem / Obpazosanue / 15.04.03 Ipuknaonas
mexanuka / Pabouuii yueonwvui nian / Peecmp 110.

AKTyanbHblE Ha TEKYIIUH y4eOHBIN roJ] peKBU3UTHI / YCIOBUS UCIIOJIB30BAaHUS TPOrpaMM-
HOro obecrieueHus npuBeaeHbl Ha cTpanuiie U T-ynpaBnenus Ha caliTe yHUBEpCUTETA!

https://knastu.ru/page/1928

8.2 YueOHo-1200paTOpHOE 000pYAOBaAHME

HaumenoBanue aynuropun
(;1aboparopun)

Jlaboparopus CAIIP 10ITepconanbubix DBM (intel Core i5, 8I'b O3V, 1T'b
Buneo) 1 Ilepconansnas 9BM npenoaasarens; 1 Myinb-
TUMEIUIHBINA IPOEKTOP C MHTEPAKTUBHBIM dKPaHOM,;
Jlabopatopus CAIIP 10ITepconanpabix IBM (intel Core 15, 8I'b O3V, 1T'b
Buneo) 1 Ilepconansnas 9BM npenoanasarens; 1 Myib-
THMEIUWHBIA IPOCKTOP C UHTEPAKTUBHBIM DKPAHOM;

Hcnonezyemoe 00opynoBanue

8.3 TexHuYecKHe U YJIEKTPOHHBIE CPeCTBA 00yUeHHUsI

JlaGopaTopHble 3aHATHA.
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J1y1st TabopaTOPHBIX 3aHATHH UCIIOJIB3YETCS ayAMTOPHS, OCHAIIICHHAs: 000py0BaHUEM, YKa-
3aHHBIM B Ta0I. 11. 8.2.

CamocrositeibHas padora.

[TomereHust st cCaMOCTOSTENbHOM pabOThl OCHAIIEHBl KOMIBIOTEPHOI TEXHUKOW C BO3-
MO>KHOCTBIO TIOJKITIOYEHUS K ceTH «MIHTEpHET» M JOCTYIIOM K 3JIEKTPOHHON MH(OPMAIIMOHHO -
obOpazoBarenbHOi cpene KHAT'Y:

- 3a11 anekTporHoi napopmannu HTb KHAT'Y;

- KOMIIBIOTEPHBIE KJIacChl (haKyIbTeTa.

9 MHHble cBeaeHNs

MeToauuyeckue PE€KOMEHIAUH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAMMU 310POBbA 1 UHBAJIMAOB

OcBoeHME NUCHUIUIMHBI 00yYalOIMMUCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSMHU 370POBbS
MOJKET OBITh OPIaHU30BAHO KAK COBMECTHO C IPYTUMHU OO0YJAIOIIIMMHUCS, TaK U B OTJCIIBHBIX TPYII-
nax. [Ipennonaratorcsi cnenuanbHble YCIOBUS JIJIs OMy4deHus: o0pa3oBaHus 00ydYaroIUMUCS C
OTPAaHUYCHHBIMH BO3MOKHOCTSMH 37J0POBBS.

[Tpodeccopcko-niearorn4eckuii cocTaB 3HAKOMUTCS C TICHUXOJOT0-(PU3UOIOTHIECKUMU
O0COOCHHOCTSIMHU O00YUaIOIUXCS MHBAJUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 3JI0POBBSI,
WHAUBUAYAIbHBIMH [IPOTPaMMaMU peadMIINTAlUU MHBATUAOB (1pu Hainuuuu). [Ipu HeoOxoaumo-
CTH OCYILIECTBJISIETCS JOTIOJHUTEIbHAS OAJEPKKA IPEN0IaBaHus ThIOTOPAMHU, IICUX0JIOraMu, CO-
[UANTBHBIMU pa0OTHUKAMHU, IPOIIEIIINMH ITOATOTOBKY aCCHCTEHTaMHU.

B cooTBeTcTBUUM ¢ MEeTOAMYECKUMHU peKoMeHaanussMu MuroOpHayku PD (yTB. 8 ampens
2014 r. N AK-44/058H) B Kypce npearnoaaraeTcsi UCIoab30BaTh COLMATbHO-aKTUBHBIE U pedIieK-
CUBHBIE METO/IbI 00YUYEHMSI, TEXHOJIOTUH COLMOKYJIBTYPHOU peadMIINTAllMH C LEIbI0 OKa3aHUsI 110-
MOIIIM B YCTAHOBJIEHUH MOJHOLUEHHBIX MEXIMYHOCTHBIX OTHOIIEHUH C APYTUMU CTYJI€HTaMHU, CO-
3/1aHUU KOM(OPTHOTO MCUXOJIOIMUYECKOro KimMaTa B cTyjeHdeckoi rpymme. Ilonbop u paspa-
00TKa y4eOHBIX MaTepHaJIOB MPOU3BOJATCS C YUETOM MPEAOCTABICHUS MaTepuaia B Pa3IMuHbIX
dbopmax: aynuanbHOM, BU3yaJIbHOM, C MCIOJIB30BAHUEM CIIEIUABHBIX TEXHHUYECKUX CPEJICTB U
WH(OPMAILIMOHHBIX CUCTEM.

OcBoenue nucuuruinHb Tutiamu ¢ OB3 ocyIecTBIseTCs ¢ HCTOIb30BaHUEM CPEIICTB 00Y-
YyeHHst OOIIEeTo U CIeNUaIbHOTO Ha3HaueHHs (MIEPCOHAIBHOTO U KOJIEKTUBHOTO UCIIOJIb30BAHMUS).
MartepuanbHO-TEXHUUYECKOE OOecreueHue NpeyCMaTpUBaeT IMPUCIOCOOIEHUE ayIuTOpuil K
Hyx1am aun ¢ OB3.

®opma NpoBeACHUS aTTECTAllMK JUJISl CTYJAEHTOB-UHBAJIN/IOB YCTaHABIUBAETCS C YUETOM
WHAUBUAYAIbHBIX TIcuXopu3nueckux ocobennocrei. J{ns cryaentos ¢ OB3 npenycmarpuBaercs
JocTymHasi opma MpeAoCTaBICHUs 3a/laHUH OLIEHOYHBIX CPEJICTB, @ UMEHHO:

* B TICYATHOM WJIM AIEKTPOHHOU opMe (IS JIUII C HAPYIIEHUSIMU OMTOPHO-/IBUTATEILHOTO
amnmnapara);

- B Me4aTHOU (hopMe WU DIEKTPOHHOM opMe C YBETUUYEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (JIJIS1 JIWIT C HAPYIICHUSIMU CITyXa, Pe4H, 3PCHHS);

- METOJIOM YTEHUS aCCUCTEHTOM 3a/IaHus BCAYX (TSI TUI[ C HAPYIIEHUSIMU 3PCHHUS).

CryneHTaM C MHBAIMIHOCTHIO YBEITUYMBACTCS BPEMs Ha MOJTOTOBKY OTBETOB HAa KOH-
TPOJBHBIC BOMPOCHL. J[J1s1 TAKMX CTYJEHTOB MpelycMaTpUBaETCs TOCTyHAs opMa MpeaocTaBie-
HUS OTBETOB HA 33JIaHUs, & UMEHHO:

- MIMCbMEHHO Ha Oymare miu HabopoM OTBETOB Ha KOMIBIOTEpE (ISl JIUIL C HAPYIICHUSIMU
ClIyxa, peun);

- BEIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCTIOJIb30BAHUEM yCIyT aCCUCTEHTA (IS
JIUI] C HapYUIEHUSIMHU OMTOPHO-IBUTATENILHOTO aliapara);

* YCTHO (7151 JTUI[ C HAPYIICHUSIMU 3PEHHSI, OTIOPHO-JBUTATEIILHOTO alapara).
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[Tpu HEOOXOTUMOCTH ISl 0OYUAIOIINXCSl ¢ MHBAJMIHOCTHIO TIPOIEypa OLICHUBAHUS Pe-
3yJIBTaTOB OOYYECHUS MOXKET IIPOBOJAUTHCS B HECKOJIBKO ITATOB.

13



