MMHUCTEPCTBO HAYKHU U BBICIIIET'O OFPA30OBAHUS POCCHUMCKOM ®EJEPALIMNA
®denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICIIET0 00pa30BaHUs

«/1aIbHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»
(IBOY)

HOJUTEXHUYECKHIA UHCTUTYT (IIIKOJIA)

«COT' JTACOBAHO» «YTBEPX JAIO»

PyxoBOOUTENE POrPAMME] aCITHPAHTYPHI J¥pexTop HerapTaMeHTa SHePreTHISCKUX
TennocuabixeHne, BEHTWIALHA, KOHIMUMOHMPOBAHME CHCTEM
BO3OyXa, razocuabuenne ¥ oczelnenye

(HaszBasue 0Gpaz0BaTEILHOH MPOTPaMMEI) (HasBaHHC ,nér{;p MeHTa/KadieapEL)

i % ﬂ’é%—/ B.J1.Yepuenkon / K.A Iltemv
(foanuce) (D.H.0) {moanuce) (P.H.0.)
« » 20 1 « » 20 T

PABOYAS ITPOI'PAMMA JJUCHUITJIMHBI
KomiuiekcHoe Mo/ie/inpoBaHNe HHKEHEPHBIX CHCTEM
2.1.3. Tennocunaovcenue, 6eHMuUIAUUA, KOHOUYUOHUPOBAHUE 8030YXA, 2A30CHADIICEHUE U
oceewenue (Texnuueckue nayku)

Kypc 2 cemectp 3

nekuuu 8 wac./ 3.

npakTudyeckue 3auHsaTus 10 qac. / 3.e.

nabopaTopHbIe pabOTHI - 4ac./ 3.€.

¢ ucnoiab3zoBanueM MAO jexk. /mp. 10  /;ab. qac.
BCET'0 YaCOB KOHTAKTHOM PaObOThI 18 yac.

B TOM 4HCJIIE ¢ ucnojib3oBanueM MAO 10 4ac., B JIGKTPOHHOH (opme yac.
camocrosiTenpHas pabora 54 gac.

B TOM YMCJIE HA IOArOTOBKY K DK3aMEHY -  Yac.

3auer 3 cEMECTp

IK3aMeH CeMecTp

Pabouas nporpamma cocraBiieHa B cooTBeTCTBIM ¢ DepepanbHbIMU FOCYAAPCTBEHHBIMU TPEOOBAHMSMU K
CTPYKType MporpaMM IIOATOTOBKH HAayYHBIX M HAy4YHO-TIEJArOrMYecKWX KaJpoB B acHHpaHType
(ambIOHKTYpE), YCIOBUSM HX pealn3alliii, CPOKaM OCBOCHHS STHX IMPOrPaMM C YUETOM Pa3iInyHbIX (OpM
o0yueHusi, 0Opa30BaTEIbHBIX TEXHOJOTMH U OCOOEHHOCTEM OTHENbHBIX KaTeropui acHUpaHTOB
(anproHKTOB), yTBepkaeHHbIMU [Ipukazom MuHuCTEepcTBa HayKH W BBICIIETO oOpa3oBaHusa Poccuiickoit
Oenepaun ot 20 okTs6ps 2021 r. N 951 u macmopToM Hay4yHOM cmneuuanbHocTH 2.1.3.
TennocHabxeHre, BEHTWISINA, KOHAUIIMOHUPOBAHNE BO3/1yXa, Ta30CHA0KEHIE U OCBEIICHHE.

Pabouas mporpamMmma oOCyXJIeHAa Ha 3acelaHUU JeNapTaMEeHTa DHEPreTHUYCCKUX CHUCTEM, MPOTOKON Ne
6 or« 25 » mapra 2022 r.

Jupektop nenapramenTa: A-p TeXH. HayK, goueHT K. A IllTeim
CocraBurens, KaHI.TeXH.HayK, noreHT B.I1. UepHeHKOB
Oo0opoTHas cTopoHa TUTYJABHOrO Jucra PITY ][



I. Pabouas mporpamMma nepecMOTpeHa Ha 3aceJaHUH eNAPTAMEHTA JHePreTHYeCKHX CHCTeM:

IIpoTtokomn ot « » 20 r. Ne

JupexTop nenapTaMeHTa

(moammcp) (N.0. ®amwms)

II. Pa6o4yas nporpaMma nepecMoTpeHa Ha 3aceJaHUHU JiellapTaMeHTa SHEPTEeTUYECKHUX CUCTEM:
IIpoTokom ot « » 20 1. Ne

JupekTop nenapTaMeHTa

(moanuce) (M.0. damumnust)



AHHOTAIUA
HNucnuminaa «KoMruiekcHOe  MOJCIMpPOBAaHUE HMHXXCHEPHBIX CHCTEM»
mpeaHa3HayeHa JUIg aclHUPAHTOB, OOYYAIONIUXCS 1O HAYYHOM CHEIUaTbHOCTU
2.1.3. TenmocHabxeHue, BEHTHIISAIINSA, KOHJAUIIMOHUPOBAHUE BO3/yXa,
ra3ocHa0XeHHe M OCBEIIEHHME W BXOAMT B 4acThb broka 2 OOGpa3oBaTenbHBIN
KOMITOHEHT (2.1. Jluctunnuael/Moxynn).

OO6miass TPyIOEMKOCTh JUCHUIUIMHBI COCTAaBISE€T 2 3a4€THBIX EIUHHUIIBI
72 4daca, B TOM yucie: 8 dacoB jekiuid, 10 yacoB mpakTUYeCKuX 3aHATUM, 54
yaca caMOCTOSITEIbHON paboThl. JIuCIUIUIMHA peanu3yeTcs Ha 2 roay oOy4YeHus B
3 cemecTpe. Pe3ynbTar NnpoMeKyTOYHOM aTTecTalluy — 3a4er.

Heabo aucuumiaudbl «KoOMIJIEKCHOE MOJIEIMPOBAHUE  HMHXKEHEPHBIX
CHUCTEM»  SBISETCS  NPUOOpETeHHE  aclUpaHTaMu 3HAaHUW O  METoJax
MOJICIMPOBAHUSI CUCTEM TEIUIOCHAOKEHMSI, BEHTWIAINA U KOHIAWIIMOHUPOBAHUS
BO3]lyXa U OCHOBHBIX ITPOIIECCOB TEIJIOOOMEHA, TUIPO- U Ta30IMHAMHUKHU.

3amavyu TUCUMILIHHBI:

1. mosydyeHWe mpeacTaBiIeHU OO0 OCHOBHBIX METOAaX MOACIUPOBAHUS
MPOIIECCOB TEII000MEHa, THAPO- U ra30IMHAMUKH, IOCTPOCHUU MaTeMaTHYECKHUX
MOJIEJI€Nl MHXKEHEPHBIX CETEed M CUCTEM C MOMOIIbI MPOTPAMMHOTO KOMILIEKCA
CAIIP;

2. YCBOCHHME TPHUHIUIOB Pa3pabOTKU U OCOOCHHOCTEW MOJIb30BaTEIbCKOTO
unTepdeiica nporpammuoro komriekca CAIIP;

3. npuOOpeTeHHsT HABLIKOB PEIICHHMS 3ajJad MaTeMaTUYeCKOTO aHalu3a,
MPUMEHHUTEIPHO K MOJICIUPOBAHUIO CHCTEM TEIUIOCHAOKEHUS, BEHTWIALMU U
KOHJIUIIMOHUPOBAHUS BO3AYX4;

4. ¢dopmupoBaHuEe MPEANOCHUIOK JIJIT KOMIBIOTEPHOTO MCCIIECIOBAHUS 3a/1ad
TeX oOyacTell WHCCIeoBaHUs, KOTOPHIE COOTBETCTBYIOT HAYYHOW TEMaTHKE
acIypaHTa.

[Inanupyemblie pe3ynbTaThl OOyYEHUS 110 JAHHOW JUCHUIUIMHE (3HAHUS,
YMEHHUSI, BIaJICHUs1), COOTHECEHHBIE C IJIAHUPYEMBbIMU PE3yJIbTaTaMH OCBOCHUS

00pa3oBaTebHON TPOrPAMMBbI:


https://ru.wikipedia.org/wiki/%D0%A1%D0%90%D0%9F%D0%A0
https://ru.wikipedia.org/wiki/%D0%A1%D0%90%D0%9F%D0%A0

DopMyIHPOBKA
PMy.Hp Jdranbl GOPMUPOBAHUS KOMIIETEHI[UU

TpeOOBaAHUS
Branenue 5 3Haer OCHOBHBIE TTOJIOKEHUS TEOPUH 110100 ¥ TPUHLIUTIBI
METOI0JIOTHEH MaTeMaTHIECKOTO MOIETUPOBAHUSI
TEOPETHUYECKHX U 5
SKCTEpHMEHTATHHBIX Vateer IUTAHUPOBATH U BBIMTOJIHATH WHKEHCPHBIIH
HCCIIEIOBAHUN B IKCTICPUMCHT
00J1aCTH CTPOHUTEIBCTBA Biazce HAaBBIKOM HCIIOJIb30BaHNs COBPEMEHHOIO

AT | heenenoBarenbekoro o0opynoBaHus U MprOOPOB

Brnanenue KynbTypoi 3Haer OCHOBBI KYJIbTYPbl HAQy4YHOT'O UCCIEAOBAHUS
Hay9IHOTO NCCICIOBAHM MCIIOJIB30BaTh HH()OPMAMOHHO-KOMMYHUKAIIMOHHBIE
B 00acTH Vmeer TEXHOJIOTHH JUIS IPOBEJAECHHS HAYYHBIX
CTPOHUTENLCTBA, B TOM HCCIIeIOBAHHI
THCITE C
HCIIOJIE30BAHUEM
HOBEHIINX TEXHOJIOTHEH MOJICTUPOBAHUS PA3TIHIHBIX
MH(OPMAIIMOHHO- Braneer TEXHOJIOTHYECKUX MPOIECCOB
KOMMYHHKAI[HOHHBIX
TEXHOJIOTHI
Crioco6HOCTh 3naer METO/IBI TPOBE/ICHUS] COBPEMEHHBIX HATYPHBIX
NPUMEHSThH Ha TPAKTHKE 00CIIeI0BaHui U MOJIETBHBIX HCCIICIOBAHUI
SHaHUA O CHCTEMax AHAJIM3MPOBATH AILTEPHATUBHBIC BAPUAHTHI PELIEHUS
TEIIOra30CHA0KCHHS 1 WCCIIEI0BATENBCKUX M PAKTHYECKHUX 33124 U
BEHTHIIALIMH, 000011aTh OLIEHMBATH [MOTEHIMAIBLHBIE BHIMTPBIIIH/TIPOUTPHILIH
HOJTyCHHBIC Vwmeer peaT3aliu STUX BAPUAHTOB, TIPU PEIICHUH
PC3yJIbTATBI HATYPHBIX UCCIIEN0BATENBCKHUX M IIPAKTHYECKUX 3a1a4 0000I1aTh
obcenoBanuii 1 TOJTYYEHHBIC PE3YIIBTAThI, HOPMYITUPOBATH BHIBOIBI U
MOACIBHBIX HPAKTHYECKHE PEKOMEH IAIIMN
HCCIICIOBaHHIA,
(hOPMYIHPOBATE BEIBOTEI HABBIKAMH KPHTHYECKOTO aHATH3 U OLCHKH
1 TpaKTHYECKHE COBPEMEHHBIX HAYYHBIX JIOCTIKEHUI U PE3yIbTaTOB
PEKOMEH AN Ha Brazmeer | AeATENBHOCTH 110 PEIICHHIO HCCIEI0BATENBCKHUX U
OCHOBE TPOBOIMBIX MPAKTHIECKHX 33/1a4, B TOM YHCIIE B
HAYUHBIX HCCIEOBAHMIT MEX TUCIUILIMHAPHBIX 00JIaCTAX

Jlist popMUpoOBaHUs BbIIIIEYKa3aHHBIX 3HAHUN, YMEHUH U HABBIKOB B paMKax
aucuumuinabl - «KoMIUIeKCHOE  MOJAENHPOBAHUE  MHKEHEPHBIX  CHCTEM)
NPUMEHSIOTCS  CJIEIYIOUME METOAbl AKTUBHOTO/MHTEPAKTUBHOTO OOYYEHHUS:
JOKJIa/1, COOOIIEHUE C TPUMEHEHUEM MTPE3EHTALIMOHHOTO MaTepHalia, 00CykaeHHeE,
JIMCKYCCHS, BBIBOJIBI MO TEME€ C MPUMEHEHUEM IPE3CHTAIMOHHOTO MaTepuaa,

HpO6JICMHBIC JICKIIMHU U aHAJIN3 KOHKPETHBIX CHTyaHHﬁ.



I. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOM YACTH
KYPCA

MOAYJIb 1. Bseaenme B MaTeMaTH4ecKOoe  MOJeJHPOBaHHUE
CTPOUTEJIBLHO-TEXHOJIOTHYeCKHX 3a1a4 (4 yac.)

Paznes I. OcHOBBI CHCTEMHOI0 aHAIN3a U MOJeJIMpoBaHus (4 Jyac.)

Tema 1. OCHOBBI CHCTEMHOI0 aHAJIU3a U MoJeupoBanus (1 gac.)

DTanbl CUCTEMHOIO aHAIN3a, CYIIECTBYIOIIME IMOJXOAbl aHAJIM3a CHUCTEMBI,
MOHATHE O MOJCIUPOBAHUM, KiIaccuPUKaUsg MojJeNel, OCHOBHBIC JTambl U
MIPUHITUIIBI MOJICIMPOBAHUSI.

Tema 2. IlonsiTue 0 MaTeMaTHYecKOM cTaTucTuke (1 4ac.)

3amaun MaTEeMaTUYECKON CTAaTHCTUKH, YEThIPE dTama, 00JacTu MPUMEHEHUS
CTaTUCTMYECKUX METOJI0OB OOpabOTKM  JIaHHBIX, METOJI MHOXKECTBEHHOM
KOPPEIALUU.

Tema 3. MaremaTruueckoe MOJeJIUPOBaHMeE CTPOUTEIBHO-
TeXHoJoruueckux 3ajaau (1 gac.)

[lonsiTue 0 moONMMHOME, OTKIWKE, (aKTOopaX M YPOBHAX BapbUPOBAHUA,
(hakTOpHOM MPOCTPAHCTBE, MEPBUYHAS CTaTUCTUYECKass oOpabOTKa pe3yIbTaTOB
DKCIIEpUMEHTA, MaremaThudeckass MOJENb SKCIIEPUMEHTA, METOJ HaWMEHBIINX
KBaJpaToB, JUCIEPCHOHHAs MaTpUlla OLIEHOK, KPUTEPUH MJisI ONTUMAIBLHOIO
MJIAHUPOBAHMUS, TIJIAHBI I TIOCTPOEHUS JIMHEWHBIX W HEMOJHBIX KBAJAPATUYHBIX
MOJIEJIEH, TIIaHbI JJIsl IOCTPOECHUS MTOJIMHOMHUHAJIBHBIX MOJEIEH BTOPOTO MOPSIKA,
pPETrPECCUOHHBIM aHAIU3 MOJEIU, aHalu3 MaTEMAaTHYEeCKOW MOJEIU, PEIICHUE
ONTHUMU3AIMOHHBIX 3a7a4, IPUHIUI UMUTAIMOHHOTO MOJICIMPOBAHUS.

Tema 4. MoaeanpoBanue B crpoutenbcerse (1 gac.)

Mopnenu JIMHEWHOTO IPOrPaMMHUPOBAHUSA, HEJIMHEWHBIE MOJEIU, MOJAEIU
JAHAMHAYECKOr0 IMPOrpaMMHUPOBAHUS, ONTUMHU3ALMOHHBIE MOJEIU, MOJAEIHU
YIOpPABJICHHS 3aracamu, LeJOYUCIeHHbIE MOAENU, IU(GPOBBIC, BEPOSTHOCTHO-
CTaTUCTUYECKHUE, TpaduUecKue, CETEBhIC.

MOAYJIb 2. Pemenne mpakrudecknx 3agau B CAIIP Solidworks (4
qgac.)



Paznen I. I'maporazoamnamuka u rteminonepenadya — Solidworks Flow
Simulation (4 yac.)

Tema 1. /lo3ByKoBOe 00TeKaHHe KPbLIa MPU Pa3JIHYHBIX yrjax ataku (1
qac.)

[TocTaHoBKa 3ajauM, IUIOCKAas HECTAMOHApHAs MOJAENb I OECKOHEYHOIO
KpbUIa, CTAlMOHAPHAs MOJEJIb JJI KpbUIa KOHEYHOrO pa3Maxa, KpbUI0 KOHEUHOTO
pasmaxa nipu 0,8 M, moaudunnpoBaHHas pacyeTHasi MOJEb.

Tema 2. UccienoBanme Tedenus B puiabTpyromei ycranoske (1 yac.)

[TocTaHOBKa 3amauu, MOJYYEHHE XAPAKTEPUCTUK MOPUCTOM CPEABI, pacyer
TE€UEHHSI B KOJIOHHE, pPAcU€T MOTOKOB, PACUET BEIWYMHBI MOTEPU AABJIEHUS MPH
MPOXOXKJICHUHU KHUJIKOCTH Yepe3 CTeHKH (PUIIbTpa.

Tema 3. TemuoBoii pacyer CYIIMJIKH TIajJbBAHOTEXHUYECKOIO
npoussoacTsa (0,5 yac.)

[TocTanoBKa 3aa4M, pacueTHAsI MOJEJb: PACUET TEIUIOBBIX HArpy30K, pacuér
[IapaMeTPOB BEHTUIISITOPA, PE3YJIbTATHI, BBIBOJBI.

JlanHOe 3aHsATHE MPOXOAUT C MCIIOIH30BAaHHUEM METO/Ia aKTUBHOTO O0y4YeHUS
— mnpobseMHas Jsekuusa. [IpoOineMHast JeKuus HAuYMHAETCS C BOIIPOCOB, C
MOCTAaHOBKU MPOOJIEMBbI, KOTOPYIO B XOJI€ H3JIOKEHHSA Marepuaja HeoOXOAHMMO
pemnTh. B TeueHue JIEKUMU MBIIUIEHUE ACIHUPAHTOB IMPOUCXOAUT C MOMOULIBIO
CO37aHus MpernojiaBaresieM npoOJIeMHON CUTYAIMH 0 TOTO, KaK OHH TOJTy4aT BCIO
HE0O0XO0UMYI0 HH(OPMAIIHIO, COCTABIISIONIYIO JJI1 HUX HOBOE 3HAHHUE.

Tema 4. MoaeaupoBanue xoJ10AuJabH0M BUTPUHBI (0,5 yac.)

[TocTanoBKka 3ajauM, aHAJIM3 BO3MOKHOCTH YIPOILIEHHUS pacuyeTHON MOJEIH,
pacdyeTHass MOJENb: pacyéT MapaMeTpoB HCHApUTENsA, pacd€T mNapameTpoB
TEIUION30JISALMH, PE3YJIBTAThI, PACYET C YUETOM BIIAKHOCTH, BBIBOJIBI.

JlanHOE 3aHsATHE MPOXOAUT C UCIOIH30BAHHUEM METO/Ia aKTUBHOTO OO0y4YEHUS
— mpobnemHas nekuusa. [IpoOnemHast JeKuusT HauMHAETCS C BOIPOCOB, C
MOCTAaHOBKM MPOOJIEMBbI, KOTOPYIO B XOJI€ M3JI0KEHHUs Marepuaia HeoOXO0IUMO

pPCUINTS. B TteueHue JICKIIMM MBINUICHHUC aCIIMPAHTOB IIPOUCXOIUT C ITOMOIIBIO



CO3J1aHUs TpernoaBaresaeM MpoOIeMHON CUTYaIMH JI0 TOT0, KaK OHU TOJIy4aT BCIO
HE00X0IMMYI0 HH(OPMAIIHIO, COCTABIISIONIYIO JIUIsl HUX HOBOE 3HAHHE.

Tema 5. TensioBast mogeab opucHoro nomemenus (1 gac.)

[ToctaHoBKa 3ajaud, MOCTPOCHUE PACUETHOM MOJAETH: PacuyéT TEIUIOBOTO
pexruMa ¢ y4ETOM TEIUIONPOBOAHOCTH CTPOUTEIBHBIX KOHCTPYKIUI, pE3yJIbTaThl U
UX WHTEPIIpETAaIHsl, pacueT C Y4ETOM BIaKHOCTH, BBIBOJIBI.

JlaHHOE 3aHATHE MPOXOAUT C UCIOIB30BAHUEM METO/1a aKTUBHOT'O O0Y4YEeHHUS
— mpobinemHas Jnekuusa. [IpoOnemHast Jekuus HauMHAETCS C BOIPOCOB, C
IIOCTAHOBKH IPOOJIEMBI, KOTOPYIO B XOJ€ H3JIOXKEHHsS MaTepuana HeoO0XOAUMO
pemmTh. B TeueHWe NEKIMU MBIIUICHWE ACTIMPAHTOB MPOUCXOIUT C TOMOIIBIO
CO3/1aHUS MpenojiaBaTesieM NpoOIeMHON CUTYallUU JI0 TOTO, KaK OHU MOJy4YaT BCIO

HEO0XOUMYIO HH(OpPMALIHIO, COCTABIISIIOILYIO JJI1 HUX HOBOE 3HAHMUE.

I1. CTPYKTYPA U COAEP)KAHUE TPAKTUYECKOM YACTH
KYPCA
IpakTuueckue 3ansarus (10 yac.)

3ansitue 1. OcHoBHble NMOHATHSA W npuHHunbl. IlocTpoeHme HoBOrO
ABYXMepHOro 3cku3a (1 gac.)

OcHOBHBIE TIOHATHUS W TPUHIUIEI paboThl B Solidworks, cozmanne HOBOTO
JOKyMEHTa JeTalu, IpaBuia CO3JaHusl 3CKU30B, B3aUMOCBSI3U U UX Ha3HAUYCHHUE,
n00aBJICHUE Pa3MEPOB.

3ansTue 2. Padora ¢ nByxmMepHbiMu 3cku3amu (1 gac.)

OcHoOBHBIE MOHATHS WU NOpUHUUIBI padoTl B Solidworks, otoOpakeHue
paspes3a, oToOpakeHHe HECKOJbKHMX BUJOB, peJaKkTUpOBaHUE AeTalied, paboTa c
ACKU3AMH.

3anstue 3. Coopka (1 yac.)

BcraBka KOMIIOHEHTOB M YCJIOBHUSI COIpPSDKEHHUSI B COOpPKE, CONPSIKEHHS B
cOOpKe, MacCHB KOMIIOHEHTOB COOPKHU 3€pKalbHOE OTPAKEHHE KOMIIOHEHTOB BH/I
C Pa3HECEHHBIMU YaCTAMHM, pa3pe3 MOJEIH.

3ansTue 4. Yepre:xxu u annmanud (1 gac.)



Buael neraneit u cOOpoK, NBYXMEPHOE PHCOBAaHHWE B UEpPTEKax, OCHOBHBIC
HaAMCH, aHUMAIYsl.

3anstue 5. lonoanurenabHbie Bo3MoKkHOCTH SolidWorks (1 yac.)

bubnuoreuHble 2JIEMEHTHI, JIUHAMUYECKOE pEeJaKTUPOBAaHUE JJIEMEHTOB,
MacCOBBIE XAPAKTEPUCTUKU U XAPAKTEPUCTUKHU CEUCHHS, OCBEILICHHE, UMIIOPT U
AKCHOPT JOKYMEHTOB.

3ansTue 6. naunapuyeckas 000/109Ka ¢ JJUIHNTHYECKUM AHUIeM (1
qyac.)

[TocTaHoBKa 3a/aun, pacyeT KOHCTPYKIIMHU MO 000JI0YEYHON MOJENH, pacyeT
KOHCTPYKIIMU TIPU ACHCTBUM JAaBJICHUS IO TIJIOCKON MOJIEIH, BHIBOJIBI.

3ansarue 7. 'mapaBianyveckas Mojaesib HEHTPOOEKHOr0 Hacoca (2 yac.)

[locTaHoBKa 3ajgayu, pacyeTHas MoOJeNib, 0a30BBIA pacuer, aHaJIu3
CXOJIMMOCTH, pacueT MPHU PA3JIMYHBIX PACX0JaX, YUET KaBUTALINU, BEIBObI

JlanHO€ 3aHSATHE TPOXOJUT C MUCIOJb30BAaHUEM METOJIa AKTUBHOTO OO0yUYCHHUS
— aHaJW3 KOHKPETHbIX curyauui (case-study). Meron aHanmm3a KOHKPETHBIX
CUTyalliii pa3BUBAET CIOCOOHOCTh K aHAIM3y pEaTbHBIX HAYYHBIX 3ajad.
CrankuBasCh C KOHKPETHOM 3ajadeil, acrupaHT JOJDKEH ONpENeUTh. B 4YeM
3aKIII0YaeTCsl MpooseMa, MPEUIOKUTh METOAbI PEIICHHS JaHHOW 3agadyd. DTOT
OIIBIT HE3aMEHUM B ITOCIIEAYIOIIEH CAMOCTOSITEIbHOM HAYYHOU €SI TEIbHOCTH.

3ansTue 8. UccienoBanue ruaponpusoaa 0ypoBoi ycranoBku (1 yac.)

[TocTaHOBKa 3amauu, pacyeTHas MOJENb, PE3yJbTaThl U UX HHTEPHpETaIus,
BBIBOJIEI.

JlaHHOE 3aHsATHE MPOXOJUT C UCIOJIb30BaHUEM METOJIa aKTUBHOTO OOy4EeHUS
— aHaNM3 KOHKPETHBIX curyanui (case-study). Meron aHanmm3a KOHKPETHBIX
CUTyallul pa3BUBAECT CIOCOOHOCTh K aHaliM3y peajdbHbIX HAy4YHBIX 3ajad.
CrankuBasCh C KOHKPETHOM 3ajadeil, acmupaHT JOKEH OINPEACIUTh: B YeM
3aKJII0YaeTCs MpoosiemMa, MPEeIIOKUTh METOABI PEIICHHS JaHHOW 3agayd. DTOT
OIIBIT HE3AMEHHUM B MOCJEAYIOIIEH CAMOCTOATEIIBHON HAYYHOM €SI TEIIbHOCTH.

3ansTtue 9. 'azoquHnamMuka aBTOMOOMIBHOTO TypOoKkoMmpeccopa (1 gac.)



[TocTaHoBKa 3amaum, pacdeTHAss MOJEIb, PE3yIbTaThl U MX HHTEPIpPETaIlus,
BBIBO/IBI.

JlanHOE 3aHSATHE TMPOXOJUT C MUCIOJBb30BAaHUEM METOJ/Ia AKTUBHOTO OO0yUCHHUS
— aHajgu3 KOHKPETHhIX cutyanuil (case-study). Meron aHamm3a KOHKPETHBIX
CUTyalliii pa3BUBAET CIIOCOOHOCTh K aHAIM3y pPEAIbHBIX HAyYHBIX 3a/]ad.
CrankuBasich ¢ KOHKPETHOW 3a/adyeil, acmUpaHT OJDKEH OMNpPENCTUTh: B YeM
3aKJII0YaeTcs mpoliieMa, TMPeIOKUTh METOABl PEIICHUs JaHHOW 3ajadu. DTOT

ONBIT HE3AMEHUM B MOCJIEAYIOIIEN CAMOCTOSITEIIbHON HAYYHON AEATEIBbHOCTH.

III. YUYEBHO-METOJIWYECKOE OBECIIEYEHHUE
CAMOCTOSITEJBHON PABOTBI OBYYAIOIIIUXCSH
Y4eOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEIILHOU paboTHI
oOydaroruxcst o auctuiummae «KomIuiekcHoe MOAEeNTMpOBaHUE WHXKEHEPHBIX
cuctem» IpeacrapiieHo B [Ipunoxennn 1 1 BKiItoyaer B ceOs:
TTaH-rTpaduK BBITOTHEHUS CaMOCTOSTEIBHON paOOThI 1O JWCIMILUIMHE, B
TOM YHCJIC TPUMEPHBIC HOPMBI BPEMEHU Ha BBITIOJHEHUE TI0 KAXKJIOMY 3aJJaHUIO;
XapaKTepUCTUKA 3aJaHUM JJIi CAMOCTOSITENIbHOM Pa0dOThl O0yYArOUIUXCS U
METOINYCCKUE PEKOMEHIAINH 110 UX BBITTOJTHEHHUIO;
TpeOOBaHMsI K  TPEACTaBIeHWIO U OGOPMIICHHUIO  PEe3yIbTaTOB
CaMOCTOSATENbHON padOThI;

KPUTCPHH OLICHKH BBIIIOJIHCHHA CaMOCTOSITEJIbHOM pa6OTLI.

IV. KOHTPOJIb JOCTUXEHUS LEJENA KYPCA

«KommnnekcHoe MOACIINPOBAHUC NHIKCHCPHBIX CUCTCM»

Ne | KonTponmupyembie MOIYIH/ pa3aeibl OrneHOYHBIC CPENICTBA -
/ TEMBI TUCIIATUINHEI Kons! 1 srams! HAaNMEHOBaHHUE

1/ (dbopMUpOBaHHUS TEKYIIUH MIPOMEKYTOUHAsI

i KOMIIETEHIINH KOHTPOJIb aTTecTanus
OCHOBBI CUCTEMHOT'O aHAIN3a U 3Haer YO-4 Bompocst NeNe 1, 2, 5,
MoaenupoBanus. [TonsTue o VMeer VO-4 6,8,9,11
MaTEeMaTHUYCCKOM CTaTHUCTHUKE.

€CKOH C CTHKE Brancer [IP-13

MaremaTnueckoe MOJEINPOBaHHE 3Haer vVO-4 Bonpocer NeNe 3-7,




CTPOUTENIBHO-TEXHOJIOTUYECKHUX Ymeer YO-2 17-27

3ana4 Bmageer IIP-13
Mertoabl U UX NPUTTOKEHUS K 3HaeT VO-3 Bompocsr NeNe 9-16,
3aja4aM CHCTEM VMeer vYO-2 19, 20, 28

TEII0ra30CHA0KEHUI U BCHTUJIAIIUHN

Bnaneer I1P-13

TuroBbIe KOHTPOJIBHBIE 3aaHUS, METOAUYECKUE MATEPHUAIIBI, OIIPEAEIISIOIINE
NpolEAYphl OIECHUBAHWUA 3HAHWN, YMEHUM U HABBIKOB H (WJIM) OIbITA
NEATEIbHOCTH, a TaKXe KPUTEpUM W TOKa3aTesd, HEOOXOJIHWMBbIE Jii OIEHKU
3HaHWW, YMEHHUI, HaBBIKOB U XapaKTepU3YIOLIUE dTambl (OPMUPOBAHUS
KOMIIETEHLIMM B TIPOLIECCE  OCBOCHHUS  OOpa30BaTENbHOW  MPOrPaMMBbI,

npexacrasiensl B [Ipunoxenun 2.

V. CHOUCOK YYEBHOH JIUTEPATYPbI U UHOOPMAIIMOHHO-
METOJUYECKOE OBECIIEYEHUE JUCHUIIVINHBI

OcHoBHas JuTEpaTrypa
1. AnsmoBckuii, A.A. SolidWorks Simulation. MuxeHepHblli aHAMU3 IS
npodeCCUOHAJIOB: 3a/1auyi, METO/Ibl, PEKOMEHIAIUHU [ DIEKTPOHHBIN pecypc] / A.A.
AnssmMoBckuil. — DnekTpoH. gaH. — Mocksa: JIMK IIpecc, 2015. — 562 c. —
Pexxum noctyma: https://e.lanbook.com/book/69953

2. Kapmos, B. B. Maremarnueckoe MOJEIMPOBAHUE U PACUET DJIEMEHTOB
CTPOUTETHHBIX KOHCTPYKIUU [DJIEKTpOHHBIN pecypc]: yuebnoe mocodue / B. B.
KaproB, A. H. Ilanun. — DnekTtpoH. TekcToBbie naHHble. — CII0.: CanHkr-
[TerepOyprckuii rocy1apCTBEHHBIM apXUTEKTYPHO-CTPOUTENBHBIM YHUBEPCUTET,
9bC ACB, 2013. — 176 c. — 978-5-9227-0436-6. — Pexum pocryna:
http://www.iprbookshop.ru/19335.html

3. T'onyGeBa, H.B. Marematndeckoe MoeTupoBaHUE CUCTEM M MPOIIECCOB
[DnexTpoHHBIH pecypc]: yueOHoe nocodue / H.B. ['omyGeBa. — DiexTpoH. naH. —
Cankrt-IlerepOypr:  Jlawp, 2016. — 192 c¢. — Pexum jgoctyna:
https://e.lanbook.com/book/76825



https://e.lanbook.com/book/69953
http://www.iprbookshop.ru/19335.html
https://e.lanbook.com/book/76825

4. Tapacuk B.II. MareMatndyeckoe MOJETUPOBAHUE TEXHUYECKUX CHUCTEM:
y4eOHUK - M.:HUIL NH®PA-M, 2016. - 592 C.
http://znanium.com/catalog.php?bookinfo=549747

JlonoJiHUTeIbHAS JIUTEPaTypa

1. AnamoBckuii, A.A. Wmxenepusle pacuetsl B SolidWorks Simulation
[DnexTpoHHBIH pecype] / A.A. AIMOBCKUI. — DNeKTpoH. naH. — Mockga: [IMK

[Tpecc, 2010. — 464 c. — Pexxum goctyna: https://e.lanbook.com/book/1319.

2. Conpgarenko, JI. B. BBemeHue B MaTeMaTHYE€CKOE MOJACIMPOBAHUE
CTPOUTEIHHO-TEXHOJIOTHUECKUX 3a/1a4 [DIEKTPOHHBINA pecypc]: yaeOHoe mocodue
/JI. B. ConpgateHko. — DIEKTpOH. TEKCTOBble mgaHHble. — OpeHOypr:
OpenOyprckuit rocynapctBeHHbli yaupepcutet, 9bC ACB, 2009. — 161 c¢. —
2227-8397. — Pexum noctymna: http:// www.iprbookshop.ru/21566.html

3. MareMaruyeckoe MOJIEIMPOBAaHUE BOJHBIX IKOCHCTEM: YueOHOe mocooue /
I'aBpuiioBa JI.B., Komnanuen JI.A., PacionoB B.E. - Kpachosp.:CDYVY, 2016. - 202
c.: ISBN 978-5-7638-3524-3 - Pexum JOCTyma:
http://znanium.com/catalog/product/966729

4. Matematuueckoe MOJEIUPOBAaHUE [DIEKTPOHHBIN pecypc]: 1abopaTOpHbIH
npakTukyMm / ben coct., A. 3. CMUPHOB. — DJEKTPOH. TEKCTOBbIE JaHHbIE. — M. :
MOCKOBCKHI TEXHUYECKUM YHUBEPCUTET CBsI3U U MH(MopMaTuku, 2015. — 43 c. —

2227-8397. — Pexum noctymna: http:// www.iprbookshop.ru/61739.html

5. Capun, P. TI. OcHoBbl Hay4yHbIX wuccieAoBaHui. OpraHuzamus u
IUTAHUPOBaHME 3KcriepuMenTa: yuebnoe nmocobue / P. I'. Cadun, A. U. MBanos, H.
®. TumepbaeB. —Kazanp : KazaHCkuil HallMOHAIBHBIA HCCIEIOBATEIbCKUN
TeXHoJIornueckud yHusepcutrer, 2013. — 154 c¢. — 978-5-7882-1412-2. —
Pexxum noctyma: http:// www.iprbookshop.ru/62219.html

6. [lnanupoBaHue M opraHU3alMs HKCIEPUMEHTA: METOJUYECKUE YKa3zaHus /
coct. M. N. XaputonoB, A. M. XaputonoB. —CII0.: Cankt-IlerepOyprckuit
rOCyJapCTBEHHBIM apXUTEKTYpPHO-CTpoUTenbHbI yHUBepcuTeT, ObC ACB, 2014.
— 55 C. — 2227-8397. — Pexxum JIOCTyTa:
http://www.iprbookshop.ru/30012.html



http://znanium.com/catalog.php?bookinfo=549747
https://e.lanbook.com/book/1319
http://www.iprbookshop.ru/61739.html
http://www.iprbookshop.ru/62219.html
http://www.iprbookshop.ru/30012.html

Ilepeyens pecypcoB HHPOPMANMOHHO-TEJICKOMMYHHUKANMOHHOU CeTH
HNuTepHer

1. http://sbiblio.com/biblio/archive/frolov_soc/soc_froll6.aspx#top-

OubMoTeKa yueOHONU U HAYYHOH JTUTEpaTyphl

2. http://window.edu.ru/window/library - WuHpopmanmonHas cuctema

«EnuHoe OKHO J0CTyIa K 00pa30BaTEIbHBIM PECYypCaMy.

3. http://elibrary.ru - Hayunas anextponHnas 6ubiaunorexka eLIBRARY.RU

4. http://diss.rsl.ru/-DnexTponnas 6udanoreka auccepramuii PI'b.

5. http://e.lanbook.com/ -  DJIeKTPOHHO-OMOJIHOTEYHAsT cHCTeMa

«Jlanby.

6. http://znanium.com/ - DnekTpoHHO-OMOIMOTEYHast cuctema «Hay4uHo-

n3aarenbekoro nenrpa MHOPA-My.

VI. METOJIUYECKUE YKA3AHUS IO OCBOEHMIO
TV CTUTILIAHBI

M3ydyeHne  JEKIMOHHOIO  MaTepuasia,  IPAKTUYECKUX  3aHATUH U
CaMOCTOSITENIbHOM pabOThl aCUMPAHTOB HAMPABICHO Ha YINIYOJEHHOE H3Yy4YEeHHE
IUCHUTUIHBI « KOMIUIEKCHOE MOJIETMPOBAHUE MHKEHEPHBIX CUCTEM», MTOIYYEHHE
HEOOXOJMMBIX KOMIETEHIMH, MO3BOJSIOMIUX OCYIIECTBISITH MOJEIHUPOBAHUE
WHKCHEPHBIX CUCTEM, MCIIOJb3Yys AHATUTUYECKUE U YHUCIICHHBIE METOJIBI, a TaKKe
METOAbl MAaTEMATHYECKON CTATUCTUKHU U1l OLEHKU JOCTOBEPHOCTH IIOJYyYEHHBIX
MOJEJIEH.

B 5exkuMoHHOM Marepualie  aclMpPaHThl  3HAKOMATCA C  METOAaMu
MaTeMaTHYECKOr0 MOJEIIMPOBAHUS CTPOUTENBHO-TEXHUYECKUX 3a/1a4, H3y4aroT
IPUMEHEHUE METO/I0B MATEMATHUYECKOW CTATUCTUKHU U CTATUCTHYECKOU 00padOTKU
AKCHEPUMEHTAIIBHBIX JAHHBIX, PEIIAIOT MTPAKTUYECKHUE 3aa4i C HCIIOJIb30BAaHUEM
CIIELMAIIBHOTO ITPOrPAMMHOT0 KOMILIEKCA.

Jlexuuy AOJDKHBI IPOXOAUTH B MYJIBTUMEAUNHBIX Ay AUTOPUIX.

[IpakTyeckne 3aHATHS - B KOMIIBIOTEPHOM KJIACCE C MYJIbTHUMEIUNHBIM
o0opynoBaHueM. AcIHUpaHThl MOTYT IPUHOCUTh Ha 3aHATUS CBOM HOYTOYKH U
COOTBETCTBYIOIIME TA/IIKETHI.

B KOHIIE KaKIOr0 MPAaKkTUYECKOTO 3aHATHUS ACIHUPAHTHI MOJYYAOT 3aJaHue
JUISL  CaMOCTOSITENIbHOW palOThl M MOATOTOBKE K CIEIYIOUIEMY 3aHSTHIO.
[IpakTUeCKH Ha KaXKIOM JICKIMOHHOM 3aHATHH aCIIUPAHTY MPEJIaracTcs cIelaTh


http://sbiblio.com/biblio/archive/frolov_soc/soc_frol16.aspx#top-
http://window.edu.ru/window/library
http://elibrary.ru/
http://diss.rsl.ru/-
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://znanium.com/

COOOIIEHNE C MpEe3eHTalUe, B KOTOPOM OH IMOKa3bIBA€T IIYOMHY H3YYEHHOTO
MmaTepuaina. BeicTynnenus acnupanTa GOpMHUPYIOT HaBBIKM MPOQPECCHOHATHHOTO
MBILUICHUSI, 3aKpeIUIIIOT MNpOodEeCcCHOHAIbHYI0 JIEKCHUKY, Yyd4aT OTCTauBaTh
INPUHATHIE PEIICHUS WM COTJIAIIAThCS C JIYUIIUMU IPEITI0KCHUSIMH.

Haunyumeit pekoMeHganuen acnupaHTy SIBISETCS MOJATOTOBKA K KaXKIOMY
3aHATHUIO, UTO OyZ€T COOTBETCTBOBATH IJIaHY BBIMOJIHEHUSI paOOThI, BbIIEPKUBAThH
TEXHOJIOTUIO U3YYECHUS TUCIMUIINHBI.

ACNHPaHTHI MOTYYaIOT [0 AUCIHUIUIMHE B SJIEKTPOHHOM BH/JIE:

[IporpaMMmy NpakTHYECKUX 3aHITUN;

CrpaBouHylo, ydeOHYI0 W HAay4dHYIO JHUTEpaTypy, HEOOXOAUMYI0 MpH
U3YYEeHUU JUCLUILTUHBI U TIOJTOTOBKE K MPAKTHUECKUM 3aHITUSM;

AcnupaHT TOJIB3YEeTCs JIEKTPOHHOU 0a3oil ombimoreku [IBOY, kadeaps! u
BEIYILIETO MPENoaaBaTesl.

VII. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE
JACTUTLIAHBI
«KomrutekcHoe MOACIUPOBAHNUEC MHKCHCPHBIX CUCTCM»

Jlexumu JOJDKHBI POXOIUTh B MYJIBTHMEIMHHBIX ayTUTOPHSIX.

[IpakTHyeckue 3aHATUS — B KOMIIBIOTEPHOM KJAcCe€ C MYJbTHUMEIUNHBIM
o0opynoBaHuEeM. ACHUPAHThI MOTYT MPUHOCUTH HA 3aHSATHUS CBOM HOYTOYKU W
COOTBETCTBYIOIIUE Ta/IKETHI.

AcTIUpaHTHI MOTYYAIOT MO0 AUCHUILIMHE B 3JIEKTPOHHOM BUJIE:

[IporpaMMmy NpakTUYECKUX 3aHITUU;

CrpaBouHyl0, Yy4eOHYI0O W HAy4YHYIO JHUTEpaTypy, HEOOXOIUMYIO TIpHU
U3YUYCHUU JUCIHUIUIUHBI U TIOJITOTOBKE K IPAKTUYCCKUM 3aHATHSIM;

AcnUpaHT MOJIB3YETCs JIEKTPOHHOU 0a3o0il oubimoreku [IBOY, kadeaps! u
BEIYILIETO MPENOAaBaTeNsl.

AcnupaHThl MOTYT HCIOJIb30BaTh B CBOEH pabore mnpodeccuoHaIbHbIC
pOrpamMMbl, KOTOpbIE UMEIOTCS Ha Kadeape: makeT Solidworks.
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CamocrosiTenbHasi paboTa — 3TO MENarorMyeckd YIpaBisIEeMbld Mpoliecc
CaMOCTOSITENIbHOM JeATENIbHOCTH, O0OECIICUNBAIOIINN pean3aluio 1efeld U 3a1ad
[0 OBJIAJICHUIO HEOOXOIWMBIM OOBEMOM 3HAHUW, YMEHUI W HAaBBIKOB, OIBITA
TBOPYECKOI pabOThI U Pa3BUTHIO MPOGECCHOHATBHBIX HHTEIIEKTYaIbHO-BOJIEBBIX,
HPaBCTBEHHBIX KauyecTB Oynaymiero creuuanucra. CamocrositesabHas padoTa 1o
Kypcy «KOMIUIEKCHOE MOJIEIMPOBAHUE MHKEHEPHBIX CUCTEM» SIBIIIETCS Ba)KHOU
COCTaBHOM YacThl0 Y4YEOHO-BOCIHUTATEIBHOTO TMpOIEcca M HMMEET IeJbIo:
3aKpENuUTh U YIIyOUTh 3HAHUSA, MMOJYYEHHbIE HA TEOPETUUYECKUX U MPAKTHUYECKHUX
3aHATHUAX; BBIIOJIHUTH KOHTPOJIBHOE 33JaHUE; TEOPETHYECKYIO IOArOTOBKY K
IPAKTUYECKUM 3aHATHUSM; IOATOTOBUTHCA K MPEIACTOSIIEMY 3K3aMEHY I10
JTUCHUIUIMHE; (OPMHUPOBATH CAMOCTOATEIBHOCTh M WHULMATUBY B IIOMCKE U
NpUOOPETCHUU 3HAHUM, a TAaK)KE€ YMEHHMs U HaBBIKM 0OpPabOTKU pe3yJbTaToOB
HaOmoaeHnii. OCHOBHBIM H MPEUMYIIECTBEHHBIM BHJAOM CaMOCTOSITEIbHOM
paboThl sBisieTCs paboTa ¢ PEKOMEHJIOBAHHOM JMTEpaTypoil, HampaBJieHHas Ha
ocBOeHHME mporpamMmbl Kypca. CamocrosiTenbHas paldoTa JODKHA HOCHUTH
CHCTEMATUYECKUN M HEIPEPBIBHBIN XapakTep B TEYEHHE BCEro cemecTtpa. Bpems
JUIL CaMOCTOSITENIbHOM pPaOOThl OTBOJAUTCS HCXOAs M3 (HAKTHMUECKOTO YpPOBHS
3HAHUW, YMEHHUU U HaBBIKOB I10 KypCy.

ILinan-rpaduk BbINOJHEHHUSI CAMOCTOSITE/IbHON PadoThl 10 AUCHUILINHE
«KoMIuTeKCHOE MOAEITMPOBAHNE UHKEHEPHBIX CUCTEM

Ne Cpok Bun camocrosTensHOM [Tpumepn ®opMa KOHTPOJIA
BBITOJIH paboThI bIC

n/n CHMS HOPMEI

BpEMCHU

1 3 N3yunth mpumepsl 8 yacos Hoxian, nuckyccus mno
cemecT | (PU3MYECKUX MOJENel B JOKJIaTy.
p, ¢ 1- | uccaenyemoi acnupaHnToOM
oM 1Mo Hay4YHOU 00JIaCTH.
4-y10 PaccmoTtpeTs mpoueccsl,

HEJICII0 | MTPOUCXOIAIINE B N3yIaeMOM
00J1aCTH, U COCTAaBUTh CBOIO
(U3UIECKYIO MOJICITD.

2 3 W3yuuth TEOpEeMBI TOA00MS, | 6 yaca IIposepka pacueros. Jloknan,
CEMECT | IPAaKTUYECKOE MPUMEHEHHE JUCKYCCHSI 110 TOKJIAAYy.
p,c4- | TeopuH pa3sMEpPHOCTEN, Ha

ol mo | mpuMepe JIF0O0To mporecca
10-yr0 | mpoBecTH HEOOXOIUMBIE
HEJICTIO | pacyeThl.

3 3 B cootBercTBHE CO CBOEH 12 yaca | [IpoBepka pacueroB. [loknan,
CEMECT | MCCIEeAyeMOi 3a1aueit JIUCKYCCHS 1O JOKJIay.

p, ¢ 10- | BEIOpaTh HEOOXOUMBIIA
OoH 1o METO/I IIJIAHUPOBAHUS
18-y10 | DKCIEPUMEHTA, COCTAaBUTh




HEJeI0 | TUIaH SKCIIEPUMEHTA U
M3y4YUTh HEOOXOMMBIC
METO]IbI 00pa0OTKH TAHHBIX.
4 4 Cdopmymuposats 3agauy mo | 8 yacoB | [IpoBepka 3amanms. Joknan,
CEMECT | CBOEH HCCIIEyEMOU TEME, JIACKYCCUS 110 JOKJIaTy.
p,c 1- | 0003HAYNTH HAYAJILHBIE U
Ol 1o TpaHUYHbBIC YCIOBHUS
4-y1o MpOTEKaHUs Mpoluecca s
HEJeINo | JalbHEUIero pacuera B
Solidworks.
5 4 [Toctpouts B Solidworks 10 yacoB | IIpoBepka 3ananus. Jloknan,
CEMECT | PACUETHYIO MOJEIb IO TeMe JUCKYCCHSI 110 TOKJIaay.
p, c4- | cBOMX Hay4HBIX
OoH 1o HUCCIIEIOBAHNN
10-yto0
HEeIIo
6 4 IIposecTu pacuer B 10 vacoB | [IpoBepka pacueros. [loknan,
cemect | Solidworks, momy4uuTs JIUCKYCCHUS T10 JOKJIany.
p, ¢ 10- | pe3ynbTaThl U cAENAThH
OoH 1o BBIBOJIEL.
18-y10
HEeIIo

PexoMeHnganum 1o caMmocTosiTeIbHOM padoTe aCIMPAHTOB
AcnupaHTy PEKOMEHIYETCS BHHUMATEIbHO M3y4aTb MaTepuaibl KaXAou
JIEKIIUHU, HCIIOJB3Yysl IPU 3TOM OCHOBHYIO M BCIOMOTATENIBHYIO JHUTEPATypy, a
TAaK)K€ MHTEPHET MCTOYHUKHU. TOJBKO IOCJIE HTOrO MPUCTYNATh K BBIINOJHEHUIO
IIPAaKTUYECKUX 3aJaHUM, KOTOpPBIE CIENYeT BBIIOJHATh CBOEBPEMEHHO U
TUIATEJIBHO  IPOBEPATh pacdeTbl. lIpu  BBINOJHEHMM MPOEKTHBIX  3aAad
PEKOMEHIyeTCsl aHAIM3UPOBAaTh U OOOCHOBBIBATH MPUHATHIE PEIICHUS.

KpuTtepun oieHKH BBINOJHEHUSI CAMOCTOATEIBLHOI padoThI:

Ha 3amsatmsx acnumpaHTaM TPeIoCTaBlieHa BO3MOXHOCTh — CIENaTh
COOOIIIEHUE U MPE3CHTOBATh BHIMIOJIHCHHYIO pa0dOTy, 3TO OIICHUBACTCS OalllIaMH OT
1 mo 5. Taxke, mpemojaBaTelieM OIICHHBACTCS THIATCIIEHOCTh BBITOJIHEHHBIX
pacdetoB Oanamu ot 1 110 5.
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MMacnopt ®OC

Kon u ¢popmyuposka

Jranbl GOpMUPOBAHMS KOMIIETEH T

KOMIIETEHIHH
BrazeHue 3aeT OCHOBHBIE TIOJIOKEHUS TEOPHH MOT00HS 1
METOIOIOTHEN HPHMHIIKIE MATEMATHYECKOTO MOIEIMPOBAHHMS
TEOPETHYECKHX U Vateer IUIAHUPOBATH U BBIIOJIHATH UHKEHEPHBIH
SKCIEPUMEHTAIILHBIX SKCIIEPUMEHT
MCCIIe/I0BAHMI B 0071aCTH HABLIKOM UCIIOJIb30BAHUSA COBPEMEHHOIO
CTPpOUTCILCTBA Braneer HCCIIEI0BATENIBCKOT0 000pyI0BaHUS U TIPUOOPOB
Brnanennem KynbTypou 3Haer OCHOBBI KYJIbTYPbl HAQy4YHOT'O UCCIIEIOBAHUS
HAayqHOTO NCCIICOBAHMS B UCIIOJIb30BaTh HH(POPMALUOHHO-
00J1aCTH CTPOUTENBCTBA, B | Yyeer KOMMYHHMKAI[HOHHBIE TEXHOJIOTHH IS IIPOBEICHUS
TOM HHuCJIC € Hay4YHBIX MCCIEI0BAHUI
UCIIOJIB30BAHUEM
HOBEMIINX .

MH(OPMALHOHHO- Brancer | TCXHOTIOTHEH MOJCTHPOBAHNS PASIHHHBIX
KOMMYHHKAITHOHHBIX TEXHOJIOTHYECKHUX MPOIIECCOB
TEXHOJIOTHI

3aeT METO/IbI IPOBC/ICHHS COBPEMEHHBIX HATYPHBIX
CHOCOBHOCTD IPHMEHSTH 00CIIeI0BaHUI M MOJIEIbHBIX HCCIIEN0BAHMUM
Ha IIPAKTHKE 3HAHUS O AHAIM3UPOBATh AJTGTEPHATUBHBIE BAPHAHTHI
cucTeMax PEIEHUS UCCIIE0BATENBCKUX U MIPAKTHIECKHUX
TEIJIOra30CHa0KEHUs U 3a/1a4 U OLIEHUBATh OTEHIUAILHBIE
BEHTHJIALINH, 000011aTh BBIUTPBIIITH/TPOUTPHIIIN PEeATU3AIUU ITHX
HOJIyYEHHBIE PE3YIbTATHl | YMeer BapHaHTOB.
HATYPHBIX 00CIIeI0BaHMI [PH PENIEHUH UCCIIEN0BATENBCKUX U IIPAKTHYECKHUX
1 MOJIENTLHBIX 3a1a4 0000IATh ITOJTyYEHHBIE PE3YIbTATHI,
UCCIIEIOBAHUIA, (GOpMyIMPOBATH BHIBOBI M IIPAKTHYECKHE
(GOpMyIHPOBATH BBHIBOIBI PEKOMEH TALIUH.
1 IPaKTUICCKAEC HaBBIKAMHM KPUTHYECKOIO aHAIKM3a M OLIEHKH
PECKOMCHTaMHA Ha OCHOBC COBPEMEHHBIX HAYUHBIX JOCTHKEHUM 1
HPOBOAMMBIX HAyTHBIX Biageer | pe3y/ibTaToB AEATENLHOCTH IO PEIIECHUIO

HCCICNOBAaHNH UCCIIENOBATENBCKUX M IPAKTUYECKHX 33714, B TOM
YKCIIC B MEKTUCIIMIIMHAPHBIX 00J1aCTAX
Ne | Kontpomnupyembie MOy i/ pa3eiibl O1ieHOYHBIC CPEICTBA -
/ TEMBI TACIUIIINHBI Komp! 1 dTamnsl HaMMEHOBAHUE
1/ (GopmupoBaHus | Tekymmi MIPOMEKYTOUHAS
I KOMIIETEHIMH | KOHTPOJIb aTTecTanus
1 | OCHOBBI CHCTEMHOI'O aHAJIN3a U 3Haer YO-4 Bompocer NeNe 1, 2, 5,
MoterpoBanus. [lonsaTue o VMeeT vVO-4 6,8,9,11
MaTeMaTHUYCCKOM CTaTHUCTHUKE.
Braneer I1P-13
2 | Maremarndeckoe MOJIEIMPOBAaHNE 3Haer YO-4 Bompocer NeNe 3-7, 17-
CTPOUTEIIEHO-TEXHOJOTUICCKHIX VpMeer vVO-2 27
ay
3al Brazeer I1P-13




MGTO,Z[BI " UX MPUIIOKCHUS K
3aJadyaM CHCTEM

TEII0ra30CHA0KEHUI U BCHTUJIAIIUN

Bomnpocsr NeNe 9-16, 19,
20, 28

3HaeT VO-3
VYMeer YO-2
Bnaneer I1P-13

IIkana oueHUBaHUA YPOBHA C(POPMUPOBAHHOCTH KOMIIETECHIIMI

Koa n Jransl GOPMHUPOBAHMSA KPUTEpUH Iloxazarenun
¢opmyaupoBka KOMITeTeHI[HH
KOMITeTeHI[HH
OCHOBHBIC ITOJIOKEHUSI | 3HAHWE OCHOBHBIC crioco0eH
TEOPHH TTOIO0HS U TIOJIOKEHUS TEOPUH chopMupOBaThH
3HaeT TIPUHITUITEL TOTO0MS ¥ TIPUHITUITEL TIPEICTaBICHHUS O
(TIOporoB | MaTeMaTHYECKOTO MaTeMaTHIECKOTO TEOPHUH OJO0US U O
BIif ypO- | MOIENHUPOBAHUA MOJICTHPOBAHUSA MOCTPOCHHUN
BEHbB) MaTeMaTHIECKHUX
MoJjienelt pa3IuYHbIX
IPOLIECCOB
Bnagenue YMEHUE IIAHUPOBATh U Croco0OeH COCTaBIIATh
METO0JIOTUEH ymeet [LTaHApOBATE 1 BBINOJIHATh HHXKCHEPHBIN | IUIaH YKCIIEPUMEHTA
TEOPETUICCKUX H (npoz- BBIIOMHATE 9KCICPUMECHT 1 00pabaThIBaTh
JKCIICPUMCHTAIBHEI BHHY- HHAHCHEPHAIH Pe3yIbTATHI
o TBII) 9KCIICPUMECHT
X HCCIICZIOBAaHUI B SKCIEPUMEHTA
obmacTi BJIaJI€HUE HAaBBIKOM CIoCcOOCH MmoI00paTh
CTPOHTENBCTBA HCIIOJIb30BaAHUS KOHTPOJIBHO-
HaBBIKOM COBPEMEHHOTO N3MEPUTEIEHBIN
S HCTIOB30BaHUS HCCIIEIOBATEIHCKOTO npubop B
(Bbico- COBPEMEHHOTO obopynoBaHUs 1 3aBHCHMOCTH OT
Kuif) HCCIIEIOBATEIHCKOTO pubopoB YCIOBHI
o00opymoBaHUS U JKCIICPUMCHTA U
mpubopoB MPOBECTU
HU3MEPEHUs, OIICHUTh
MOTPEIIHOCTh
3HAHUC OCHOBBI criocobeH
KYJBTYpBI HAYYHOTO chopMHUpOBaTh
- HCCIICIOBAHUS NpeJICTaBICHUS 00
OCHOBBI KYJIBTYPHI WCIIOJIb30BaHUH
Bnanenue (HP poros HAyIHOTO MHPOPMATMOHHO-
KYJIBTypOr I];I;;g) o HCCIICIOBAHUSA KOMMYHHKAIMOHHBIX
HAYYHOTO TEXHOJIOTHH B
HCCIIeIOBaHMA B HaYYHBIX
obmacti UCCIICIOBAHMSIX
CTPOMTEIILCTBA, B HCIIOJIE30BaTh YMEHHUE HCIOIh30BaTh Croco0cH
TOM YHCJIIC C ymeer HHPOPMAIMOHHO- HHPOPMAIMOHHO- UCIIOJIb30BaTh
HCTIOJIb30BaHUEM (pon- KOMMYHUKAI[HOHHEBIC KOMMYHUKAI[HOHHEBIC MOJICJTIUPYIOIINE
HOBEHUIIINX BUHY- TEXHOJIOTUH IS TEXHOJIOTUH IS UH(POPMAMOHHO-
HH(POPMAUOHHO- TBII) MPOBEICHUS HAYYHBIX | MPOBEICHHUS HAYYHBIX KOMMYHHUKAIIMOHHEIC
KOMMYHHUKAI[MOHHBI HCCIICIOBAHHUN HCCIICIOBAHHUNI TEXHOJIOTHH
X TEXHOJIOTHH TEXHOJIOTUCH BJIaJICHUE TEXHOJIOTHEH criocobeH
BIACeT | MOJCIUPOBAHUA MOJICITAPOBAHHSA MOJICITUPOBATH
(BBICO- Pa3IUIHBIX Pa3IUIHBIX TPOIIECCHI U3
KHI) TEXHOJIOTUIECKUX TEXHOJIOTUIECKUX obmacTu
IIPOIIECCOB IIPOIIECCOB CTPOHTEIBCTBA
Croco0HOCTH - METO/IbI POBEACHUS 3HAaHHUE METOHOB Ccroco0eHn
TIPUMEHSTH Ha (oporos COBPEMEHHBIX MIPOBEACHUS chopMHpOBATH
NPAKTHKE 3HAHUA O | = 0 ypo- HaTYpHBIX COBPEMEHHBIX HATYPHBIX | CHCTEMATHUECKHE
cucreMax o0cienoBanuii u o0cienoBanuii u 3HAHUS METOJIOB
TEILIOTa30CHA0KEH BeHD) MOJICJTBHBIX MOJICJIBHBIX POBEACHUS




Ust ¥l BEHTHJISLIIH, HCCIIeI0BAHUIT HCCIIeI0BaHUIT COBPEMEHHBIX
0000mars HATYPHBIX
HOJTy9YCHHBIC obcienoBaHuil U
Ppe3ynbTaThI MOJICIIBHBIX
HATYPHBIX HCCIIeIOBaHU
obcrenoBaHuil 1 YMEHHUE aHATM3UPOBATh | CHOCOOCH
MOJCIIBHBIX aIIbTCPHATHBHbIC AHATU3UPOBATD
HCCIIeTOBaHHIA, QHATM3UPOBATH BapHAHTHI PEILCHUS aJIbTepPHATHBHBIE
(bopmyupoBaThb QIbTEPHATHBHBIE HCCIICIOBATEIBCKUX U BapHaHThl PEIICHUs
BBIBOJBI U BapHAHTHI PEILCHUS NPaKTUYECKUX 3a1a4 U HCCIIeI0BATENBCKHX
NpPaKTUYECKUE UCCIICIOBATENECKUX U | OLICHUBATD U HPaKTUYECKUX
pPEKOMEHIAINU Ha NPaKTUYECKUX 3aa4 U | HOTEHIHUAJbHBIC 3a1a4 M OLCHUBATH
OCHOBE OLICHHBATb BBIUTPBIIN/IIPOUTPHIIIA | MOTEHIHAIbHBIC
TOPOBOIMMBIX MOTCHIHATbHBIC peanu3aiim 3THX BBIUTPBIIITH/TTPOUTPBI
Hay4YHBIX 3 ymeer BBIUTPBIILIU/TIPOUTPBIII | BAPUAHTOB. U peanu3alyy dTUX
HCCIIeI0BAHUH (npos- U peaT3aliiu dTHX BapHaHTOB.
BuHy- BapUaHTOB. yMeHHe 000011aTh criocobeH 00001maTh
T MPH PEIICHUH MOJTyYCeHHbIC HOJTy9YCHHBIC
HCCIIEIOBATENBCKUX U | PE3yJbTAThI, pe3yIbTaThL,
NPaKTHYECKUX 3a1a9 (dopMyIupoBaTh BEIBOIBI | (POPMYIHUPOBATH
000011IaTh TOTYYCHHBIC | U MPaKTUYCCKUE BBIBOJIBI U
pe3ynbTaTHl, PEKOMEHIALNHN TIPH NPaKTUYECKUE
(bopMmyupoBaTh penieHnu PEKOMCHIAIMK  TIPH
BBIBOJIBI U HCCIICIOBATEIECKUX U peIICHUH
MPaKTHYECKUE MPaKTHYECKUX 3a/a4. HCCIIeTOBATEIIBCKHX
PEKOMCHOAIINHN. u MMPAKTUYCCKUX
3aj1au.
HaBBIKAMH BJIa/ICHHUE HABBIKAMH Coco0CH MPUMEHSTh
KPUTHYECKOTO aHAIIM3a | KPUTUYECKOTO aHAIM3a U | TEXHOJOTHH
U OLICHKH OLICHKH COBPEMEHHBIX KPUTHYECKOTO
COBPEMEHHBIX Hay4YHBIX JOCTIDKCHHH M | aHaIn3a U OLECHKH
Hay4YHBIX IOCTIDKCHHH | Pe3yJIbTaToB COBPEMEHHBIX
BIQJICCT | W PE3yJIBTATOB JeATeIBHOCTH I10 Hay4YHbIX
(BBICO- JeATeIBHOCTH T10 peLICHHI0 JOCTIDKCHUH
KHi) peLIeHHI0 HCCIICIOBATEIBCKUX U pe3yJIbTaToB
HCCIICIOBATENBCKUX M | IPAKTHYECKUX 3a1ad, B JesSTeIEHOCTH 10
MMpaKTUYCCKUX 3aJia4, B TOM 4YHUCJIC B PECUICHUTIO
TOM 4YHUCJIIC B MEKIUCTUIITIMHAPHBIX HUCCJICA0BATCIbCKUX
MEKIUCTUITIIIMHAPHBIX O6HaCT§IX U MPAKTHUICCKUX
obnactsax 3aJau.

MeToan4yeckue peKOMeHAal UM, ONpeAesiioIme Npoueayphbl
OllCHNBAHMS Pe3yJIbTATOB 0CBOEHUS JUCHUTIIHMHBI

Texymas arrecrtanusi acnHMpPaHToOB. TeKylas aTTecTanus aclUpaHTOB IO
nucuumuinie «KOMIIEKCHOE MOJIETMPOBAHUE MHKEHEPHBIX CUCTEM» MPOBOJIUTCS
B (opMe KOHTPOJIBHBIX MEPONPUITHIN (MOCEIIEHUsI 3aHATHSA, BBICTYIUICHUS C
JOKJIa/I0M, y4acTHe B JIUCKYCCHSIX, YCTHOTO OIPOCA, BBIMOJHEHUS 3aJaHuil) 1O
OLICHUBAHUIO  (PAKTUYECKUX  pE3yJbTaTOB  OOy4YyeHUS  aCHUpPAHTOB U
OCYIIECTBIISIETCS BEIYIIUM MPENOAaBaTEIEM.

OObeKkTaMy OLICHUBAHMSI BHICTYTIAIOT:



- yueOHasg JOUCHUIUIMHA (AKTUBHOCTb Ha 3aHATHSAX, CBOEBPEMEHHOCTh
BBITIOJTHEHHUS PA3IMYHBIX BUJIOB 3aJ]aHUM, IMOCEIAaeMOCTh BCEX BUJIOB 3aHATHUM IO
aTTECTyEMOM JUCIUILIAHE);

- CTETNIEHb YCBOCHUS TCOPETUUECCKUX 3HAHUH;

- YpPOBEHb OBIAJECHHUS MPAKTUYECKUMU YMEHUSAMHU U HaBbIKAMHU 1O BCEM
BUJaM Y4eOHOI paboThI;

- pe3yibTaThl CAMOCTOSITENIbHON PabOTHI.

IIpoMexyTouHAsi aTTecTallUsi aCHUPAHTOB. [IpoMexxyTouHas aTTeCTAIHs
aCIIUPAHTOB M0 JaucnuIiuiiHe «KOMIUIEKCHOE MOJIEIMPOBAaHUE WHKEHEPHBIX
CHUCTEM» TPOBOJUTCS B COOTBETCTBHHU C JIOKAJIHHBIMH HOPMATHBHBIMU aKTaMU
JAB®Y wu saBaserca oOs3atenbHOM. CorjlacHO ydyeOHOMY TIUIaHy BHJIOM
MPOMEKYTOUYHOM aTTECTAIMH 110 JUCITUTUINHE MPETyCMOTPEH 3a4erT.

YCTHBIN Onpoc Ha 3a4€THOM 3aHSITHH MPOBOAUTCS B (hopMe cobece0BaHUs
110 CIUCKY BOIIPOCOB, COCTaBJICHHBIX Ha OCHOBE TeM Kypca. MITOroBbIii ompoc He
SIBJISICTCS] €IMHCTBEHHBIM KPUTEPUEM OIICHKH 3HAHUS. 3a4eT 110 UTOTOBOMY OIPOCY
SIBJIICTCSI OJTHAM W3 HECKOJIBKUX MapaMeTPOB IS BHICTABICHUS KOHCUHOUN OICHKU

B paMKax HpOMe)KYTOqHOﬁ aTTeCTaluu 110 J1UCHHUIIIIMHC.

Kpurtepuu ouneHku (yCTHOIO J0KJIaAa, COOOIIEHHUSA, JUCKYCCHI, B TOM

YucJie BbINMOJHEHHBIX B hopMe nmpe3eHTanuii):

v" 100-86 6GamioB BBICTABIAETCS ACIMPAHTY, €CIIM ACIUPAHT BBIPA3UII CBOE
MHEHHE TI0 CQOPMYJIHPOBAHHON TpoOJieMe, apryMEHTHPOBAI €ro, TOYHO
OTIPENICIINB €€ Co/iepKaHue U cocTapJistomue. [IpuBeieHbl 1aHHbIE 0TE€UeCTBEHHOU
U 3apyOeKHOW JUTepaTypbl. ACHOUpPaHT 3HAeT W  BIAJAEET HABBIKOM
CaMOCTOSITEIIbHON MCCIIEI0BATEIIBCKON PabOThI IO TEME UCCIICOBAHUS; METOIaMU
U MpUEMaMU aHaJIh3a TEOPETUUYECKUX /WK MPAKTUYECKUX ACHEKTOB M3ydaeMoun
obmactu. MDakTUYECKUX OMIMOOK, CBSI3aHHBIX C TMOHUMAHWEM NPOOJIEMBI, HET;

rpaduyecku padborta odopmieHa TPABUIIBHO.



v’ 85-76 - GamioB - paboTa XapaKTEPU3yeTCs CMBICIOBOM IIEILHOCTBIO,
CBSI3HOCTBIO M TOCJICIOBATEIBHOCTHIO M3II0KEHHUS;, TOMyIeHO He Oonee 1 ommOku
npu OOBSCHEHWH CMBICIA WA COAepKaHus mpobiemMbl. J[ns aprymeHTanuu
TIPUBOISATCS TTaHHBIC OTEYECTBCHHBIX U 3apyO0eKHBIX aBTOPOB.
[TpoIeMOHCTPUPOBAHBI HCCIICIOBATEILCKAEC YMEHHUS M HaBBIKH. DaKTHUECKHX
OmuOOK, CBSI3aHHBIX C TIOHMMaHUEM TMpoOJeMbl, HET. JlomyiieHbl OaHa-1IBE
OIIMOKY B O(pOpMIIEHUH paOOThI

v' 75-61 Gan — acoMpaHT MPOBOIAMT JOCTATOYHO CAMOCTOSTEILHEIN aHAa N3
OCHOBHBIX 3TallOB W CMBICIIOBBIX COCTAaBJISIFOIIMX MPOOJIEMBbI; ITOHUMAET Oa30BbIC
OCHOBBI M TEOpEeTHUeCKoe OO0OCHOBaHWE BBIOpaHHOW TeMbl. [lpuBieueHbI
OCHOBHBIC HCTOYHHUKH 10 paccMaTpuBaeMoit Teme. [lomyrieHo He 6osiee 2 ommboK
B CMBICIIE WJIM COJIEpKaHUU MPoOIeMbl, 0pOpMIIEHUN PaOOThHI

v" 60-50 6aioB - ecnu paboTa NPEACTAaBIsSET COOOM MepecKa3aHHbIi WM
MOJIHOCTHIO TIEPEMUCAHHBIM MCXOJHBINH TEKCT 0€3 COOCTBEHHBIX KOMMEHTAPHEB,
aHamm3a. He packpplTa CTpyKTypa W TEOpETHYECKash COCTABIISIIONIAS TEMBI.
Jomymmeno Tpu wid Ooyiee Tpex OMHUOOK B CMBICJIOBOM COJCpPKaHUU

packpbiBaeMoO# 1Ipo0JieMbl, B 0(hOpMIICHUN PaOOTHI.

Kpurepuu oueHky (MMCbMEHHbIH 0TBET) KOJUIOKBHYMAa

v 100-86 6GamwioB (OTOMYHO) - €CIM 3aJaHHs HUMEIT TIIyOOKyH H
CUCTEMAaTUYECKYI0 MPOpPabdOTKy, IMOJY4eHO BEPHOE pEIIeHue ¢ MOoJIpPOOHON
BBIKJIAJIKOM XOJa peUIeHUs, YTO II0Ka3blBa€T 3HAHHUE BCErO0 IPOTPAMMHOIO
MaTepuaa U CTPYKTYPbl KOHKPETHOI'O BOIIPOCA, & TAKKE OCHOBHOI'O COACPIKAHUS
M HOBallM{ JIGKIIMOHHOTO Kypca II0 CpPaBHEHHUIO C Y4eOHOU JHUTepaTypoil.
AcnupaHT AEMOHCTPUPYET OTUYETIIMBOE M CBOOOJHOE BIIAJIEHUE KOHILENTYaJIbHO-
NOHATUIHBIM annapaToM, HAYYHBIM SI3bIKOM M TEPMHHOJIOTHENW COOTBETCTBYIOLEH
HayyHOW oOnacth. 3HAHME OCHOBHOH JHUTEpaTypbl M  3HAKOMCTBO C
JOIIOJTHUTENIBHO PEKOMEHOBAHHOM JIUTEPATYPOH.

v' 85-76 - 6amnoB (XOpOIIO) - €CIH 3aJaHus PEIICHbl MPABHIBHO 0e3

oIpOOHOM BBIKJIAJIKU X0/1a PEIICHHUS], IPU 3TOM acCHUPAHT JEMOHCTPUPYET 3HAHUE



y3JIOBBIX NMPOOJIEM MPOrpaMMbl U OCHOBHOI'O COJIEpKaHUS JIEKIIMOHHOTO Kypca;
YMEHHUE TOJb30BaThCsl KOHIIENTYaJbHO-MOHATUMHBIM anmapartoM B IIpolecce
aHaJln3a OCHOBHBIX MPOOJEM B paMKax JaHHON TeMbl; 3HaHHWE BaXXHEHIINX paboT
U3 CIIUCKA PEKOMEH/I0BAHHOM JTUTEPATYPHI.

v’ 75-61 - Gamn  (YHOBIETBOPUTEIHLHO) — €CJIM AaCIUPAHT JOIYCTHII
HE3HAYUTEIbHbIE OIMOKM MPU BBHIMOJIHEHUU 3aJaHUi, mokasan (pparMeHTapHbIe,
MOBEPXHOCTHBIE 3HAHUSI BAXHEHIIMX pa3/iesioB MpOrpaMMbl U  COJAEpIKAHUS
JEKIMOHHOTO Kypca; 3aTpyIHEHUs C HCIHOJIb30BAaHUEM HAyUYHO-TIOHATUIHOTO
anmapata M TEPMHUHOJOTUM Y4YeOHOW AMCHMIUIMHBI; HEMOJHOE 3HAKOMCTBO C
PEKOMEH/IOBAaHHOW JIUTEPATypOd; YACTHUYHBIC 3aTPYAHEHHs C BBITIOJHEHUEM
IIPEAYCMOTPEHHBIX ITPOTPAMMON 3aJaHUM.

v' 60-50 OamnoB (HEYIOBJIETBOPUTEILHO) — €CJIM AaCHUPAHT JOIYCTHUII
Cepbe3Hble OIIMOKM TPHU BHINOJHEHUM 3aJaHHi, IOKa3aJl He3HaHHWe, 00
OTPBIBOYHOE TMpPEJCTaBICHUE O JIaHHOW TmpobiieMe B paMKax y4deOHO-

IPOrPaMMHOr0 MaTepuasa; HEyMEHHE UCII0JIb30BATh MOHATUMHBIMN aIapar.

KpuTtepun o1ieHKH TBOPYECKOTI0 32/1aHUS1, BHITIOJIHIEMOI0 HA
NMPaKTHYECKOM 3aHATHH:

v" 100-86 6GamioB BBICTABIAETCS ACHMPAHTY, €CIIM ACIIUPAHT BBIPA3UII CBOE
MHEHHE TI0 CQOPMYJIHPOBAHHON TpoOJieMe, apryMEHTHPOBAI €ro, TOYHO
OTIPENICTINB €€ CoiepKaHue U cocTapJistomue. [IpuBeieHbl 1aHHbIE 0TE€UeCTBEHHOU
U 3apyOeKHOW JUTepaTypbl. ACHOUpPaHT 3HA€T W  BIAJAEET HABBIKOM
CaMOCTOSITEIIbHON MCCIIEI0BATEIBCKON PabOThI IO TEME UCCIICOBAHUS; METOIaMHU
U MpUEMaMU aHaJIh3a TEOPETUYECKUX /WM MPAKTUYECKUX ACHEKTOB M3ydaeMoun
obmactu. MdakTUYECKUX OMIMOOK, CBSI3aHHBIX C TMOHUMAHWEM NPOOJIEMBI, HET;
rpaduyecku padbora odopmiIeHa TPAaBUIIBHO.

v' 85-76 - GaioB - paboTa XapakTEPU3YETCS CMBICIOBOM IEIBHOCTBIO,
CBSI3HOCTBIO U TIOCIICJIOBATEIPHOCTHIO U3JIOKEHUS; TOMyIeHo He Oosee 1 omuoku
npu OOBSCHEHHWH CMBICHA WM COAepKaHus mpoOieMbl. [l aprymeHTauuu

IMPUBOOATCA JaHHBIC OTCUYCCTBCHHBIX " 3apy6 CIKHBIX dBTOPOB.



[IponeMoHCTpUPOBAaHBI HMCCIEAOBATENLCKUE YMEHUS M HaBbIKUM. DaKTHYECKUX
omMOOK, CBS3aHHBIX C IOHMMAaHHEM MpoOiemMbl, HeT. JlomylieHbl OjaHa-/IBE
OLUOKHU B 0hOpMIIECHUHN pabOTHI

v 75-61 Gajun — aciupaHT OPOBOJMUT JOCTATOYHO CAMOCTOSTENILHBIN aHAJIU3
OCHOBHBIX 3TallOB U CMBICJIOBBIX COCTAaBJISIIOIIMX MPOOJIEMbI; OHUMAET 0a30BbIC
OCHOBBI U TEOpETHYECKOoe OO0OCHOBaHUE BBIOpaHHON TeMmbl. [lpuBneueHs!
OCHOBHBIE UCTOUYHHUKH IO paccMarpuBaeMoil Teme. JlomymieHo He Oosee 2 ommoOoK
B CMBICJIE WJIM COJEP>KaHUU MPoOIeMbl, 0POpMIIEHUN PabOThHI

v' 60-50 GaioB - eciu paboTa MpeAcTaBIseT co0oi MepecKasaHHbIi WU
MIOJTHOCTBIO TEPENMCaHHbI MCXOMIHBIM TEKCT 0e3 COOCTBEHHBIX KOMMEHTApHEB,
aHanu3a. He packpbiTa CTpyKTypa M TEOpETHYECKas COCTABIAIOIIAS TEMBbI.
JonymieHo Tpu wiu  Oosee Tpex OMMUOOK B CMBICIOBOM  COJEP)KaHUH

packpbIiBaeMoil nmpo0iemsl, B 0popMIIEHUN paObOTHI.

KpI/ITepI/Il/I BBICTABJICHHUSA OINCHKH AaCIIUPAHTY HaA 3a4€T€ 10 JUCIHUIIJIHHE

«KommiekcHoe MOACJIHPOBAHUEC HH/KCHCPHBIX CUCTEM

OueHka 3x3amMeHa TpeodoBanus K ¢cpopMUPOBAHHBIM KOMIIETEHIIUAM

OueHka «OTJIIMYHO» BBICTABJISIETCA AaCHUPaHTy, €CIH OH
rIy0OKO Y MPOYHO YCBOWJ MPOrpaMMHBIN  MaTepual,
HACUYEPIIBIBAIOIIE, IIOCIEAOBATEILHO, YETKO U JIOTMYECKHU
CTPOWHO €ro M3JIaraeT, yMeeT TECHO YBA3bIBATh TEOPHUIO C
«OMAUTUHOY» MPaKTUKOM, CBOOOJHO CITPABJISETCS C 3aJladaMu, BOIIPOCAMH H
JpyTMMU  BUJAMH [PUMEHEHHS  3HAHWM, T[PUYEM  HE
3aTPpyIHSIETCS C OTBETOM IIpM BUJAOW3MEHEHHUM 3aJaHM,
MPAaBUJILHO OOOCHOBBIBAET MPUHSITOE PEIICHUE.

O1leHKa «XOPOII0» BBICTABISACTCS ACMHUPAHTY, €CIIM OH TBEPIO
3HAeT MaTephall, TPAMOTHO M IO CYIIECTBY H3JaracT €ro, He
«xopouLoy JIOTyCKasi CYIIECTBCHHBIX HETOYHOCTEW B OTBETE Ha BOIMPOC,
NPaBUIBHO MPHMEHSET TEOPETUUYECKUE IOJIOKEHHUS TIPU
000CHOBAHHNH CBOMX OTBETOB.

OIcHKa «yIOBJIETBOPUTEIHLHO» BBICTABJISIETCA  aCIIUPAHTY,
€CIIH OH MMEET 3HAHHS TOJbKO OCHOBHOI'O Marepuaia, HO He
«Y0061IemeopumenbHoy | yCBOWJI €ro JeTajeid, JOIMYCKAaeT HETOYHOCTH, HEJOCTATOYHO
npaBWIbHbIE  (OPMYTUPOBKH,  HApYIIEHUS  JIOTUYECKOMH
10CJIEIOBATEIPHOCTH B U3JI0KEHUHU MPOTrPaMMHOT0 MaTepHara.




OL[GHKa «HCYIOBJIICTBOPUTCIILHO» BBICTABJIACTCA ACHHUPAHTY,
KOTOpPBI HE 3HAET 3HAYUTEIBHOM YacTH MPOTrPaMMHOTO
MaTepuana, OIMyCKaeT CyleCTBEHHbIC OMUOKH, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYIHEHUSMU BBIMOIHSIET MPAKTUYECKUE PAOOTHI.
Kak mpaBuio, oleHKa «HEYIOBICTBOPUTEILHO» CTABHTCA
acrgpaHTaM, KOTOpPbIE HE MOTYT MPOJOJDKATH oOydeHue 0e3
JOITIOJIHUTCIIbHBIX 3aHSTUU 110 COOTBGTCTByIOH.[Gﬁ AJUCHUITIINHE.

«Heydoeﬂemeopum €JIbHO»

OneHOYHBIE CPEACTBA VISl TEKYIIEeH aTTecTallun
YO-3 Tembl coo0LIeHU

IO AMCHUIIIINHE KowmiuiekcHoe MOACINPOBAHNEC MHIKCHCPHBIX CUCTCEM

1. Tlonatue o moIMHOME, OTKJIMKE, (AKTOpax W YPOBHAX BapbUPOBAHUS,
(GbaKTOpHOM TPOCTPAHCTBE, MEPBUYHAS CTATUCTUYECKAass 0OpabOTKa pe3yahTaTOB
HKCIIEPUMEHTA.

2. Marematuueckasi MOJIeTb IKCIIEPUMEHTA.

3. MeTroa HaMMEHbBIIUX KBaIPATOB.

4. lucriepcuoHHasi MaTpUIla OL[EHOK.

5. IInaHel 1151 TOCTPOEHUS TMHEUHBIX U HEMIOJHBIX KBAIPATUUYHBIX MOJICIICH.

6. PerpeccuoOHHBIN aHAIA3 MOJIETIH.

7. OCHOBHbIE IOHATHUS U NPUHLUIIBI paboThl B Solidworks

8. Co3taHre HOBOTO JOKYMEHTA JI€TaIu

9. IlpaBuna co3manus 3CKU30B

10. OcHOBHBIE MOHATHS U MPUHIMIBI paboThl B Solidworks

YO-4 Ilepedens TeM AJis1 AUCKYCCUH

10 JUCHUIIIINHE KommiekcHoe MOACIMPOBAHNEC MHXKCHCPHBIX CUCTEM

OTanbl CUCTEMHOI'0 aHaJIM3a.
C}’I]_IeCTBYIOHH/Ie IoaxoAabl aHaJin3a CUCTCMBI.
IlonsiTue 0O MOJCINPOBAHUM.

Krnaccudukanusa moxaeneil.

A A

OCHOBHBIE ATallbl U IMPUHOUIIBI MOACIIUPOBAHHNA.



33,[[8,‘11/1 MaTEMAaTHYE€CKONU CTAaTUCTHUKH.
9TaHBI, o0iacTu INPUMCHCHUS CTATUCTHUYCCKHNX MCTO10B O6pa6OTKI/I JaHHBIX.

MeTtoa MHOXKECTBEHHON KOPPEIISLUU.

o © 2

Kpurepun miis onTMManbHOTO INIAHUPOBAHUS.

10. MeTonbl IUIaHUPOBAaHUS SKCIEPUMEHTA IIPU TOMCKE ONTHUMAJIBHBIX YCIOBUM.
11. OOmiue nonoxXeHus MIAHUPOBAHKS BTOPOTO MOPSIIKA.

12. OpToronaibHble HEHTPAIbHBIE KOMIIO3UIIMOHHOE TUIAHUPOBAHNUE.

13. PoToTabenpHOE LIEHTPAIbHOE KOMIO3ULIMOHHOE IJIAHUPOBAHUE.

14. MartemaT4eckoe MOJAEIMPOBAHUE CTPOUTEIBHO-TEXHOJIOTMYECKUX 3a1a4.

15. MonenupoBaHU€ B CTPOUTEIIbCTBE.

YO-4 IlepevyeHns TeM AJIs1 KPYIJIOrO CTOJIA

IO JUCHUIIIINHE KoMnjieKCHOE MOJICIMPOBAHNE MHXKEHEPHBIX CUCTEM

1. AHanu3 MaTeMaTU4YECKON MOJIEIIH.
. PelieHne onTMMU3allMOHHBIX 3a/1a4.
. Monenu NMHENHOrO U HEJIMHEMHOr 0 IPOrpaMMHUPOBAHUS.

. Mopenu AMHaAMUYECKOTO TPOrpaMMHUPOBAHHSL.
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5. OnTUMHU3AIMOHHBIC MOJICIIH.

6. Mojaenu ynpaBieHuUs 3al1acaMH.
7. LlenoyrcIeHHbBIE MO/ICIH.

8. [ludpossie MoaenH.

9. BeposTHOCTHO-CTAaTUCTUYECKUE MOJICIIH.

10. I'paduueckne Moem.

11. CeTeBble MOJIEIH.

12. 'mapaiamdeckas MoJieJb IIEHTPOOEIKHOT'O Hacoca.
13. VccnenoBanue ruiporpuBoia OypoBOi yCTaHOBKH.

14. 'azoaquHaMuka aBTOMOOMIIBHOTO TypOOKOMITpeccopa.

YO-2 Bonipochl 111 KOJNIOKBUYMOB

IO JUCHUIIIINHE KoMnjiekcHOe MOJICIMPOBAHNE MHKEHEPHBIX CUCTEM

(HaMMEHOBAHHUE AUCIUTUINHBI)
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. [locTranoBKa 3a1aun vccaea0BaHuE TeUeHUs B (QUIIBTPYIOIIECH YCTaHOBKE.

2. IlocranoBka 3aJlauyd MOJCIUPOBAHHUC XOJIO,ZII/IJIBHOI\/'I BHUTPHHEI.

(98]

. [locTanoBka 3a1aun TemIOBasi MOJIETh OPUCHOTO MTOMETIICHHS.

4. TTocTaHoBKa 3a/1auu JIsl TUAPABIMYECKON MOJIEIH IIEHTPOOEKHOT0 Hacoca.

5. IloctaHoBKa 3a71a4u Ta30JMHAMHUKA aBTOMOOUJIBHOTO TYpOOKOMITpeccopa.

6. [TocTaHoBKa 3a1a4u MCCIEAOBAHNE THAPOIIPUBOAA OYPOBON YCTAHOBKH.

7. IlocraHOoBKa 3ajlauyd JIO3BYKOBOE OOTEKaHWE KpbLJa MPU Pa3TUYHBIX YIJIax
aTaKH.

8. I[locraHOBKa 3a/aud TEIJIOBOM pacueT CYIIWIKA TalbBAaHOTEXHUYECKOTO

IIpOU3BOACTBA.

IIP-13 TeMbl TBOpYECKUX 3aJaHUI
o aucruiuinae KoMINIeKCHOE MOAEINPOBAHNE UHKEHEPHBIX CUCTEM

(HaMMEHOBAHHUE AUCLUTUINHBI)

1. Coznanne HOBBIM gokymeHT jnetaniu B SolidWorks co B3aumocBszsmu u
100aBJICHUEM Pa3MEPOB.

2. BemmonHuTh paspessl aeranu B SolidWorks u oToOpa3uTh B HECKOJIBKUX BHIAX.
3. BbINOAHUTH BCTaBKY KOMIIOHEHTOB M YCIJIOBUS COTPSDKEHUS B COOpKE, MAacCHUB
KOMITOHEHTOB COOPKH 3€pKAJIbHOE OTPAKEHUE KOMIIOHEHTOB BHUJ] C PA3HECCHHBIMU
4acTsIMH, pa3pe3 MOJICIIH.

4. PaccunTarh KOHCTPYKLIHUH [IPU ACUCTBUU JABJICHHS 110 IIJIOCKON MOJEIH.

5. [TocTpouTh MUAMHAPUUYECKYIO 00O0JIOUKY C JUIUNITUYECKUM JTHUIIEM

6. BBIOJIHUTE YepTEK TBYXMEPHOH JETalu C aHUMAIIUEH.
OueHouHbIe CpeaCTBA ISl IPOMEKYTOUYHOM ATTeCTAlNH

Bonpocsl Ha 3a4er

1. DTamnel cHCTEMHOTO aHaINU3a.
2. CymiecTByIOIIME MOAXObI AHATN3a CUCTEMBI.
3. Knaccudukanus moaenei.

4. IloHsiTHE O MOJICTUPOBAHUU.



5. Ilonsitue 06 OTKIKMKE (PYHKITUH.

6. [lonsitue o pakTopax U ypoBHSAX BapbUPOBAHUS.

7. OCHOBHBIC ATaIlbl U IMPUHIOUIIBI MOACIINPOBAHUS.

8. 3agauyn MaTeMaTUYECKON CTATUCTHUKMU.

9. MeToa MHOKECTBEHHON KOPPEISLUU.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.

Meto HauMEHBIIUX KBaJAPATOB.

PerpeccuonHbIl aHaIU3 MOJIEIIH.

Kputepun ajist onTuManbHOTO TIJIaHUPOBAHUSL.

MeTozp! IIIaHUPOBAHUS SKCIEPUMEHTA MPU MTOMCKE ONTUMAJIBHBIX YCIOBUM.
OO6u1re nojaoKeHus MIAHUPOBAHUSI BTOPOTO MOPSIAKA.

OpToroHanbHbIE IEHTPAJIbHBIE KOMIIO3UIIMOHHOE IJIAHUPOBAHUE.
PoroTabenbHoe 1IEeHTpaIbHOE KOMIO3UIIMOHHOE IJIAHUPOBAHUE.
MareMaTnyeckoe MOAETUPOBAHUE CTPOUTEIIBHO-TEXHOJIOTHYECKUX 3a/1a4.
MonenrpoBaHU€E B CTPOUTEIIBCTBE.

Mogenu TMHENHOTO U HEJIMHEWHOTO IIPOTPaAaMMUPOBAHUS.

Mojenn TMHaAMHUYECKOTO TPOTPAMMHUPOBAHUS.

OnTUMHU3aLMOHHBIE MOJIEIIH.

Mopenu ynpasieHus 3anacaMi.

LlenounciaeHHbIE MOICIH.

[Hudporsie Moaeu.

BeposTHOCTHO-CTaTUCTUYECKUE MOJICIIH.

I'paduueckue moaenu.

CeTeBble MOJCIH.

OcHOBHbIE MOHATHUS U NPUHIUIBEI paboThl B Solidworks.
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