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AHHOTaNINA

Huctmmummna «LludpoBoe mpoekTupoBaHHe» BXOIUT B 00pa30BaTEIbHYIO MPOrpamMMy
BBICIIErO OO0pa3oBaHMsi — TMporpaMMmy OakajlaBpuata [0 HAMpPaBJICHUIO MOATOTOBKH/
cnenquanbHocT  13.03.02  «DnekTposHepreTMka U UIEKTPOTEXHUKA»  HAIpPaBJIEHHOCTU
«Iudporas sneprerukay. Jucnunmuna peanusyercs kadeapoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (POPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIINX KOMITETCHITHINA

[TIK-3 «CnocobeH npuHUMAaTh y9acTHE B TPOCKTUPOBAHUHN 00BEKTOB MPOdhecCHOHATBHOM
JEATETbHOCTH B COOTBETCTBUM C TEXHMYECKUM 3aJaHUEM U HOPMATHBHO-TEXHUYECKOM
JIOKYMEHTAIIUEI»

ConepxaHue AMCUUIUIMHBI OXBATHIBAET KPYI BOIPOCOB, CBA3aHHBIX C pa3pabdOTKU
JNEKTPOTEXHUYECKUX YCTPOHCTB C HCIOJNb30BaHHEM 3D-TeXHOJIIOrHi TreoMeTpHUYecKOro
MOJIEJIMPOBAHUS U aHAJIU3A.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT cieayioue ¢GopMbl OpraHU3aliU
y4eOHOTO Mpolecca: JEKIHUH, JJA00paToOpHbIE pabOTHl, CAMOCTOSTENbHAS Pad0Ta 00YJarOIIETrOCs.

[IporpaMMo#l IUCHUIUIMHBI HPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTAIHs B (popMe dK3aMeHa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
4acoB.

SI3bIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUI.



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

]_IeJ'IB JUCHUITIIMHBI

MMOAroTOBUTb CTYACHTA K HpOCKTHOﬁ n PICCJ'ICI[OB&TCJ'IBCKOﬁ

npodeCCHOHATIBHON AEATENIBHOCTH B 00JacTH Pa3pabOTKU AIIEKTPOTEXHHUUECKUX YCTPOUCTB C
UCHoJib30BaHueM 3D-TeXHONIOruii reOMeTpUYECKOro MOJSIUPOBAHHUS.

1.2. JQucumminHa

BXOAUT B

CoCTaB

yactd, (QopMUpyeMOl  Yy4aCTHUKaMH

00pa3oBaTesbHBIX OTHOIIECHUHM, 00pa30BaTeIbHOM MPOrpaMMBbl BBICILIETO 0Opa3oBaHus (J1ajee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCIUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JanaTh CIlIeTyIOIUMHE
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

tabnuue 1.
Tabmuna 1 — [lepeueHp KOMOETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS
Kareropus (rpynna) Kon u Koxa v HanMeHoBaHNME HHIUKATOPA JOCTHXKEHHUS
KOMIIETEHIINH HauMEHOBAH1e KOMIIETCHIINH
KOMIIETCHITHT
[TK-3./1.1 BoimonHsIeT COOp U aHAJINW3 TAHHBIX JJIs
MIPOEKTUPOBAHUS 0OBEKTOB MPO(hecCHOHATBEHOM
NEeSITeIbHOCTH
ITK-3./1.2 pa3pabaTbiBacT 3CKU3HbBIC U paboyne
ITK-3 Cnocoben yepTexu rpaduyeckoit yactu padoueii u
MPUHUMATH YYaCTHE | MPOEKTHOW JOKYMEHTAIU!
B IIPOEKTUPOBAHUU [IK-3.J1.3 ucnonb3yer cpeacrsa
00BEKTOB aBTOMATHU3HPOBAHHOTO MPOCKTUPOBAHHUS JIJIS
npodeccnoHabHOM | ohopmIleHUS paboueii TOKyMEHTAluA 00 BEKTOB
[TpodeccuonanpHble | 1ATEIHLHOCTH B npoeccroHalbHO 1eATeNbHOCTH
KOMIIETEHLINU COOTBETCTBUU C [1K-3.J1.4 ocyiiecTBisieT KOHTPOJIb COOTBETCTBHUS

TEXHUYECKUM
3aJlaHUEM U
HOPMaTHUBHO-
TEXHUYECKON
JIOKYMEHTalHUen

pa3pabaTbIiBaeMbIX MPOEKTOB U TEXHUYECKOM
JOKYMEHTAITUHU CTaHapTaM, TEXHUICCKUM
YCIOBUSM U JIPYTUM HOPMATUBHBIM JIOKYMEHTaM
[TK-3./1.5 BBITIONHSET pacyeThl s
MPOEKTUPOBAHMS 0OBEKTOB MPO(HEeCCHOHATBEHOM
JEATeIIbHOCTH

[TK-3./1.6 onpenensieT mapaMeTpbl JJIEMEHTOB
00BEKTOB MPOoEeCCHOHATBHON AESITETFHOCTH B
Pa3IUYHBIX PEKUMAX PAOOTHI

- ((I/IHd)ODMaLII/IOHHBIe TEXHOJIOTHH Y,

2. Mecro nucuumanssl B ctpykType OI1
HucnunnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYEHHUH CIECAYIOIINX TUCHUIUINH:
— «HHadopMaTHKa,

— «HHxeHepHas ¥ KOMIbIOTEpPHAS T Da(bI/IKa».

3HaHI/I$I, IOJIYYCHHBIC IIPpH H3YUYCHUU MaTcpuajia }IaHHOI\/’I JUCHUIIIINHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT HUCIIOJIb30BATHCA ITPU U3YUCHUHN APYTUX OUCHUILINH
— «AJIJIUTUBHEIEC TEXHOJIOTHHU B OJICKTPOSIHEPICTUKED,

— «IIpou3BoacTBEHHAS NPESAAUNIOMHAS TPAKTUKA.

3. O0BeM u TpyI0EeMKOCTb TUCITUTUIUHBI




Jlanubie 00 oOmieM o0beMe AMCITUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 1O TUCIUIUTHHE (M pacmpeieIieHne dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh JTUCIUILITMHbI

TpynoemMKocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
NelO
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0Mo6KuU 18 18
AyoumopHnule 3auamus, BCETO 4ac. 36 36
B TOM YHCIIE:
neximu (JI), (dac) 18 18
npaktuueckue/cemunapckue 3anarus  (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 18 18
KypcoBoii mpoekT (padota) (KII, KP), (1ac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 36 36
Buo npomesxxcymounoit ammecmayuu:. 3a4er, K3 K3
mudd. 3ager, sk3amen (3auer, Audd. 3au, Ik3.) ] )

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazpgenbl, TeMBl THCIIMTLTAHBL ek | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (uac) (dac) (Jac)
Cemectp 10
Paznen 1. BBenenue 1 2
Pa3nen V2 JKv3HEHHBIN TUKIT ¥ CTaaus pa3padoTKu 2 4
W3 JICTTUI

Paznen 3. Mamunoctpoutensusie CAIIP 2 6
Paznen 4. Mouenu nerajei 3 4 6
Pasnien 5. Coopku 3 4 6
Pasnien 6 Ueprexu 4 4 6
Paznen 7 m>xeHepHBI aHATH3 3 6 6
HToro B ceMecTpe: 18 18 36
Uroro 18 0 18 0 36

[IpakTiyeckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4aromMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (GYHKUMH,  CBA3aHHBIX C  Oya;ymei
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pa3aciia HazBanue u COACPIKAHUC PA3JACIIOB U TCM JICKITHOHHBIX 3aHATHH

5




Beenenue
IIpenmert, pecypchl U BHUIBI 3aHSATUN AUCUMIUIMHBI, €€ 3aJa4d U CBS3b C IPYTUMU
TUCIUIUTMHAMA ~ OCHOBHOW  0Opa3oBaTeNbHON MporpaMMbl. PexomeHgyeMmble
HMCTOYHUKHI

JKu3HEHHBIN MK U CTaausl pa3paboTKH U3t
JKuznennsnid 1wk usmenuii. CBI3b CTaauM pa3padOTKU C PaHHUMH CTaTusSIMU
NPOCKTHPOBAaHUSI U NPOM3BOACTBOM. KOHKYpEHTOCHMOCOOHOCTH W CTaaus
paspabotku. IloTpeOuTenbckne ¥ TNPOM3BOACTBEHHBIC TEXHOJOTHMH. CTHiH
npoektupoBanust, CALS. TpamunuoHHBIE W TIEPEIOBBIE IPOIECCH pPa3pabOTKH.
Lndposas paspadorka: nudpoBbie ABOHHUKH U padpuku Oyaymiero.

Mammaoctpoutenbapie CAITP

MammHoctpoutensHble CAIIP kak nHTErpupoBaHHbIe cpeabl TH(POBOH pa3paboTKu
uzaenuit, Buabl u3nennii. CAD\CAE\CAM-cucTeMbl, HX POJIb B MECTO B pa3paboTKe
m3nenuii. Kareropum mnporpammuoro obecneuenmst CAIIP (Tspkenmsie, cpemnwue,
nerkue, OTKpbIThie). Kpynueimme npomsBogutenn [10 CAIIP. JlokymeHTHI,
NPOLIECCOB  MPOEKTHPOBAaHUA. MOAETHHO-OPUECHTUPOBAHHOE  IIPOCKTHPOBAHMUE.
PaGouast cpema u wuHTepdeiic momb3oBarens CAD\CAE-cucrem. IIpoekThl.
I'eomeTrpuueckoe MOJICTIIPOBaHUE. .Maremarnyeckoe npecTaBIeHIE
reOMEeTPUUYECKUX Mozesel. I 'eoMeTpuueckoe mpoCTpaHCTBO U CHCTEMbI KOOpPAMHAT.
CBoiicTBa KapKacHBIX, IIOBEPXHOCTHBIX M 00BEMHBIX Mojeneil. CrocoObl co3manust
reoMeTpuueckux mopeied. CucreMbl KOOpAMHAT M CHOCOOBI BBOJA KOOPAMHAT
ToueK. [IOHATUS TeOMETPUUYECKHX PEAAaKTOPOB: NPUMHTHUB, SJIEMEHT, KOMIIOHEHT,
reoMeTPHUYECKHI OOBEKT, TEOMETPHS U KOHTYp, CIIPAaBOYHASI M 3CKU3HASI TEOMETPUS,
00BeKT, netanb, coopka. CBOMCTBA TeOMETPUIECKUX OOHEKTOB.

Mopenu neranei

Ilonstue neramu. Cpenma sckuza u getanu. 3D- texnomorus. 2D u 3D-3ckussl
(koHTYpBI), OOpasylomme H HampaBisomue. Pabodne IUTOCKOCTH, OCH, TOYKH.
3aBUCHUMOCTH W TPUBS3KM B 3CKH3aX, pa3MepHble 3aBUcuMoOcTH. CcChUIOYHas U
9CKU3HAs FeOMeTpHsl B 3cKkn3ax. KoHCTpyKTHBHBIE 5eMeHTHI. [lapamerpusanus mpu
MOJENIMPOBaHNN AeTaneld. bubanoTekn M mapameTrpudeckue psiabpl. AJIANTUBHBIC
3JeMEHThl. THUIIOBBIE KOHCTPYKTHBHBIE 3JIEMEHTBHI. PenakTupoBaHue Mopenen
eTallen.

Coopku

Wepapxust moHsTHH: 3aKka3, u3neiue, cOOpka, y3en (moacOopka), KOHCTPYKITHS,
JIeTalb.

Crparerus KOHCTPYHPOBAHHS «CBEPXY BHH3» U «CHHU3Y-BBepxX». Hepapxudeckas
CTPYKTypa KOMIIOHEHTOB wu3zenus B Opayszepe. Crnenudukanuu. COOpodHBIS
3aBUCUMOCTH, UX HajoXeHne u yaaienume. Co3laHue W3ICIUA: MaCcCHUBBI,
KOMITOHEHTHI. KOHCTPYKTHBHBIE 3JIEMEHTHI 1T BCTABKH B W3JENHE, CEMEHCTBA
JleTaleil 1 KOHCTPYKTHUBHBIX JIIEMEHTOB, JJIEMEHTHI ceMelcTBa. CTaHmapTHBIE U
MO0JIb30BATEIbCKHE JICTAITH.

KauecTBeHHBIN M KOJMYECTBEHHBIN aHAIN3 TEOMETPHH JeTajeid U cOOpOoK. AHau3
[EJOCTHOCTH, TEXHOJIOTUYHOCTH, KOMOWHUPOBAHHBIN aHAIN3 KPUBU3HEL, |'ayccoBoii
KPUBHU3HBI, CEYCHMH, KOJMYCCTBEHHBIM aHainu3 auddepeHIraibHbIX apaMeTpoB,
MexaHuueckui aHanmu3. M3mepeHus u cpe3bl B Mopenax. Peamucruyeckas
BH3yalu3alHsl TEeOMETPHUECKHX  MOJENEH: CKpPHITHE HEBHUANMBIX  JIMHUU,
pacKpaliuBaHue, TOHHUPOBAaHUE, CBOMCTBA MAaTepUalOB M TEKCTypbl. Dusnueckue
XapaKTePUCTUKH JeTalieli W CcOOpOK. Ananuz wu3genuil: TpoBEpKH  Ha
MPOCTPAHCTBEHHOE IEPEKPhITHE, HAJUYWE CTEHCHH CBOOOJIBI. Anunmanuys
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KOMIIOHEHTOB. ~KuHemaTuueckuii W JMHAMHMYECKUM  aHamu3. AHaau3 B
unrerpupoBanHeix CAIIP u B cucremax aBToMmarusupoBanHoro anamuza (CAE).
Ilepenaua moneneit 3 CAD B CAE. IlpunoxxeHus 111 IPOCMOTPa T€OMETPHICCKIX
MOJECIIEH.

Ueprexu

AcconuaTuBHOCTh uepTeskedl u Mopeneil. LlabnoHBl W cTaHAAPTH YepTEKEH.
Hcnonp3oBaHre NapaMeTPUYECKUX BHJIOB YEPTEKEH B KAYECTBE ACKHU30B IS
cozmanuss 3D wmomeneidt. CTwim ®W CTaHOAPTHI dYepTexeH, pPeTaKTHPOBAHHE.
UeptexxHble pecypchl. Buasl Ha  depTexax, BHABI uUepTexXa, paspesbl.
[losicHuTeNnbHBIC AJIEMEHTHI (IOMOJHUTENbHAS WH(GOpPMAIUS K BUAAM). pa3Mepsl,
MapKephl, 0003HaUYEHHUs, TEKCT, HOMEp MO3UINH, crienmu(uKanys, Tabania, CBapHOn
OB, TEepedYeHb H3MEHEHWUH, CHMBOJIbI. OCHOBHBIE CTaHIAPThl KOHCTPYKTOPCKOM
JIOKYMEHTAIHH.

YuuBepcanbHble hopMmathl iepeaayn ganHeix B CAITP.

WNHxeHepHBIN aHAIU3

Meroa KOHEUYHBIX 37aeMeHTOB. Bumbl uccienoBanuii B CAE-momyne Solid Works
Simulation u SolidWorks Flow simulation.

Hampsoxenno — nedopmupoBannoe cocrostane (HIC). Cpeacta anammza HJIC B
CAD u CAE. 3agauun H/IC B anexTtpoMexanuke: aeopmaivy BaJOB M KOPITYCOB
anekTpuyeckux mamuH. Jledopmannu nepenad B snekrponpuoge. HIAC cbopok.
IloaroroBka u pemenue 3agad B CAIIP u CAE. YacroTHeiid aHanmu3. 3agaua
YaCTOTHOTO aHaJIHM3a AJIEKTPOTEXHUYECKUX KOHCTPYKUIUH (DIEKTPUUECKHUE MAIIUHBL,
NPUBOJIBI, 3JEKTpOTeXHUYeckne wmKadsl). Pemenne 3amad 4acTOTHOrO aHaM3a
ANEKTPOTEXHUUECKUX KOHCTpyKuuii B CAIIP

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATUH U UX TPYJOSMKOCTh IIPUBE/ICHEI B TAOJIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

No

o/

N3 Hux Ne

Temsbl mpaktnyeckux | opMbl mpakTHYECKUX | TpPyHOEMKOCTb, |IIPAKTUYECKOU |pa3jaeiia
3aHATUU

3aHATUH (gac) MOATOTOBKH, |AUCIUI

(gac) JIUHBI

Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIuIIE 6.

Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HaunmenoBanme nabopaTopHbix paboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 10
Monenu neranen 4 4 4
COopku 4 4 5
UYeprexu 4 4 6
Cratudeckoe uccienopaare B CAE-mMomyie 4 4 7
Uccnenosanue B SolidWorks Flow 2 2 7




| Simulation

Bcero 18 18

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KYpPCOBOH PaObOTHI
Y4eOHBIM MJIAHOM HE IPESYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJaroUInXcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh IIPUBEICHBI B TAOIHUIIE 7.

Tabauna 7 — Bunbl caMmocTosaTebHON paboThl U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 10,
Bun camocrosiTensHO#M paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
26 26
nucuuruiel (TO)
Kypcopoe npoektupoanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnaenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotsl 3a0uHNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 5 5
atrecrauuu (ITA)
Bcero: 36 36

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUIS CAaMOCTOSITENIbHON PaboThl 00y4aroIuXcs M0 JUCUUIUIHHE (MOJYJIIO)
Y4eOHO-MeTOAMYECKNE MaTepHalbl Il CaMOCTOSITENIbHOM paOOThl 00YyYaromIMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHbBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

KommaectBo
SK3EMILISIPOB B
Iudp/
URL ;b P ec bubnuorpadudeckas ccpuiika OUOIIHOTEKE
® (KpOMe 3IIEeKTPOHHBIX
SK3EMILIPOB)

[Ipoxopo A, Konuk  JL -
Hudposas TpaHchopManus.
AHanu3z, TpeH]Ibl, MUPOBOM OIIBIT.
Wznanue BTOpOE, MCIpaBIEHHOE U

momojiHeHHOe. —  M.: OO0
«KomHproc I'pym», 2019 — 368
CTp., UJI.

IIpoxopoB A., Jleicaues M. -
Hayunsiii pemaktop mpodeccop
Boposkos A. LudpoBoil 1BONHUK.
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AmnHanu3z, TpeHIbl, MUPOBOM OIIBIT.
Wznanue nepBoe, UCTIPABICHHOE U
nononHeHHoe. —  M.: 00O
«AnpsauclIpunr», 2020. — 401 ctp.,
170

3unosbeB /I. B. [IpoexTtupoBanue B
Autodesk Inventor / JI. B.
3uHoBeeB —  «M3marenbckue
pewenus», 2015.

I'ysuenkoB B. H., Xypo6enko II.
A., Buanynuna E. B.  Autodesk

Inventor 2016. TpéxmepHoe
MOJIETTUPOBaHUE netanei u
BBITIOJTHEHUE AIEKTPOHHBIX

gepTexeil: yde0. mocobue. — M.:
JIMK Ilpecc, 2017. - 124 ¢

Kypc oOmeii ¢usuku: yueO.
nocobue: B 5 1./ U. B. CaBenbes.
N3zn. 5-e, UCIIp. T. 2:
DNEeKTPUYECTBO U MarHeTHU3M.
Jlanb, 2011:342 c.

ISBN 978-5-9275-3277-3.

KnynnukoBa, 0. B. Meron
KOHEUHBIX HJIEMEHTOB ISt
MOJCIIMPOBAaHNSl  YCTPOMCTB U
cucreM : yuebHoe nocobue / 1O. B.
KiynaukoBa. — PocrtoB-Ha-/[ony:
I0®Y, 2019. — 85 c.

https://Ik.etu.ru/deanery#/files/all

HccnenoBanue 37€KTpOMarHUTHBIX
XapaKTEPUCTHK TpExa3HbIX
ACUHXPOHHBIX  JBUrareled B
cucreme aHaims3a  RMxprt®:
METOJINYECKUE YKa3aHHUs K
a00OpaTOPHBIM U MPAKTUYECKUM
paboram/ Cocr.: I'.1. IIpokodses,
M.B Illemenés. 2013

https://Ik.etu.ru/deanery#/files/al

ABTOMaTH3UPOBAHHOE
MIPOEKTHPOBAHNE
ANEKTPOTEXHUYECKUX  YCTPOUCTB:
METOJI. YKa3aHus K j1a0. paboTam u
MPaKTUYECKUM 3agaHusm/ coct. .
W. TIpokodrwes, P.B.Illyoun

https://Ik.etu.ru/deanery#/files/al

ABTOMAaTH3UPOBaHHBIN aHaln3
HanpsKeHHO-/1e()OpMUPOBAHHOT O
COCTOSIHUSA KOHCTPYKLHUI "



https://lk.etu.ru/deanery#/files/all

MIPOILIECCOB TeriooOMeHa:
Meroanueckue yKa3aHus K
71a00paTOPHBIM ¥ TPAKTUYECKUM

sarstusim/ coct. . U. TIpokodnes.
2016

K88 Beenenue B coBpemennsie CAIIP. DJIEKTPOHHBIH pecypce
Kypc nekumii / Mamox B.H. -
Mocksa: JIMK IlIpecc, 2010.- 192
c.

ABTOMaru3anus pacuera u 50
npoektupoBanusi poboro u PTC:
npaktukym/ B.B. Bbymaros, C.C.
Tumodee — Cno6.: I'VAIIL 2019 —
97 c.

ABTOMaTH3alUs TPOCKTUPOBAHUS 50
Y TIPOU3BOJICTBA: MpakTUKym/ B.B.
bynatos, C..B. Conénsiii, C.A.
CepukoB, A.A. Kynpunnkuii, A.B.
Pricun— Cn6.: I'VAII, 2020 — 95 c.

7. IlepeyeHb IMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIIEKOMMYHUKAIITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTu «HTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmunma 9 — IlepedyeHb JIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue
https://lib.quap.ru Caiit 6ubmnorexu I'VAII
https://cals.ru [TpuknanHas JTOrHCTUKA
solidworks.com Caiit CAIIP Solidworks

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mpoOrpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOI0 TMpPH OCYIIECTBICHUU
00pa30BaTEILHOrO Mpolecca M0 AUCLHUIINHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOr0 odecrieueHus npejacranieH B Tabuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOTO 00€CIICUCHHS

Ne i/ HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,UCITONIb3YEMBIX pu
OCYILIECTBIIEHMH 00pa30BaTEIbHOrO MPOLEcca MO AUCHUIUINHE
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https://lib.guap.ru/
https://cals.ru/
http://www.solidworks.com/

[lepeuens UCHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTABICH B
Tabmure 11.

Tabmuua 11— IlepeyeHp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel2.

Tabmuna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaATbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
1 MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS 21-18,21-21
2 | KoMImbroTepHBIH Kitace 31-04

10. OueHouHble cpeACTBa JUIsl IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHON aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTAIluU

Bup HpOMC)KYTOQHOﬁ aTTCCTallu Hepequb OICHOYHBIX CPpCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETEHIIMI O0OYyYaloUIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIUH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKaja ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Tabmuua 14 -Kpurepuu oLieHKH YpOBHS cCpOPMUPOBAHHOCTH KOMITETEHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHas mIKama paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUPasICh HAa 3HAHHWS OCHOBHOW W JIOTIOJIHUTEILHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYYHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBIICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX OHSITHIA.

«OTIIMYHO»
Ga4uTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAMMHBIN MaTepuan, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

<«XOPOIILIOY — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

«3a4TEHO» — YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITENbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKCHUS,

— JIeJIaeT BBIBOALI H 000OIIEHMUS;
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— BJIaACCT CHCTEMOM CIICHUAIIN3UPOBAHHBIX TOHSTHUH.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yZI0BJIETBOPUTEIIHLHOY .
— UCIIBITBIBACT 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
«GauTEHO»

HaIlpaBJICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 0000IICHHUI;
— YaCTUYHO BJIAJEET CUCTEMON CIIELMAIU3UPOBAHHBIX OHSITHII.
— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MpPOrpaMMHOIO
MaTrepuana;
— JIOMYCKAeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU

«HEYIOBJIETBOPUTEIILHOY .
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlICHUH;

«HE 3aYTCHO»

— WCIIBITBIBACT TPYIHOCTH B MPAKTHYSCKOM PUMEHEHUN 3HAHUIA;
— HE MOXKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He GOpMYJIHUPYET BBIBOJIOB M 0000IICHHUT.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WIH UHbIE MaTEPHAIIBI.
Bormpocs! muist 5x3amMena npecrapieHsl B Tadbauie 15.

Tabmuna 15 — Bornpocs! 1 sk3amMeHa

Ne mi/mm [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa Koz
MHAMKATOpa

1. [{udposoe npoektupoanne. OcHoBHbIE TepMuHBI U moHsTHsA. | [TK-3./1.3

2. CucTeMHBIH T0IX0]1 B IPOEKTUPOBAHUU CIIOKHBIX [K-3.J1.5
TeXHUUYECKUX crcTeM. CUCTEMHBIN aHAJIU3 CIOXKHBIX CUCTEM

3. Ctunu ¥ cTpaTerui NpoeKTUPOBAHUS K-3.J1.5

4, Bunel npoekTHON gokymMeHTanuu. MeTosl nudpoBu3anuu I1IK-3./1.4
MPOEKTHON JOKYMEHTAIINHU.

5. JKn3HEHHBIN UK IPOAYKIMH. JTalbl )KU3HEHHOTO LIUKJIA. [IK-3.]1.4
WNudopmanimonHasi MOJeJb KU3HEHHOTO [IHKJIA.

6. Posp 1 MECTO KOMIIBIOTEPHBIX TEXHOJIOTUN MCCIIE0BAaHUS U MK-3.1.5
MIPOEKTUPOBAHMSI B )KU3HEHHOM LIMKJIE U3JIEIHUH

7. Ilonstue u cocra CAIIP T1IK-3.J1.5

8. Crpykrypa CAD-cucrem NK-3.J1.3

9. Kareropuu u «iupamuga» CAIIP, oOMeH pesynpTaTamu NK-3.J1.5
pabotel CAIIP pa3nuyHbIX KaTeropui u Mpou3BOAUTENIEH

10. XapaKkTepuCTUKU TPOCTPAHCTBA, B KOTOPOM CO3IAIOTCS NK-3.J1.5
reoMerpuueckue mojaenu CAD-cucreM

11. WuTepdeiicol u padboune cpenpl nogcucrem CATIP K-3.J1.5

12. I'eomeTprueckoe NpocTpaHCTBO, CUCTEMBI KOOPIAUHAT U MK-3./1.2
eauHuLpl n3Mepenus B noacucremax CAIIP

13. Bunp! m3aenmii mo 'OCT IIK-3. /1.1

14. Konctpykruasle anemenTsl CAD-cuctem MMK-3.1.2

15. KapkacHas reomeTpruueckas MoJieb, JOCTOMHCTBA U MK-3.10.5
HEJO0CTaTKU

16. [ToBepxHOCTHast reoMETpUYECKask MOAENb, JOCTOMHCTBA U TIK-3. /1.5
HEJO0CTaTKU

17. TBepnorensHas (00beMHasH) TeOMETpUYECKask MOJIENb, IK-3.1.5
JJOCTOMHCTBA U HEJJOCTAaTKU
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18. [Tapamerpuszanus B CAD-cuctemax K-3.J1.3

19. 3ajaun ¥ CpeICcTBa peIaKTUPOBAHMS IeTajielt U COOPOK B IK-3.J1.5
CAD-cuctemax

20. KonnuecTBennas u kauectBeHHast Bepupukaius B CAD- [K-3.11.6
CUCTEMax

21. ABTOMAaTH3aUS CO3/JaHUSI KOHCTPYKTOPCKUX JOKYMEHTOB: IK-3.J1.2
YepTEKH U CreUPUKALNN

22. Tunel ananmuza HanpsoKeHHO-AehopMupoBanHoro coctosHus u | T1TK-3./1.1
WX XapaKTePUCTUKU

23. HamnpspkenHo-1eopMUpOBaHHOE COCTOSIHUE JIETAICH U [MK-3.11.5
cOOPOK (CXOJCTBO U PA3IUYHE)

24. Tunsl MoJziene, NCIOIb3yeEMbIE B CUCTEMAaX KOHEUHO- [K-3.1.5
JJIEMEHTHOTO aHaJN3a: JUCKPETHAs MOJIETIb.

25. Tunsl Mozienei, NCIOIb3yeEMbIE B CUCTEMAaX KOHEYHO- [K-3.1.5
AJIEMEHTHOTO aHaJIN3a: PaCYeTHAsI MOJIEIIb.

26. CX0IMMOCTBH TIpoIIecca pacdyeTa u ero poib B BEpUPUKAIINN MK-3.J1.5
pe3ynbTara

27. CerouHasi CXOJIMMOCTB TIPOLIECCa U €€ POJIb B BepUPHUKALINU IK-3.14.5
pe3ynbTara

28. «Macrepa» NpoeKTUPOBAaHUS U UX POJIb B IPOLIECCcax [K-3.J1.1
MIPOEKTUPOBAHHUS

29. «KaspKyasTOpPBI» M UX POJIb B IIPOLIECCAX MPOESKTUPOBAHUS K-3.J1.5

30. ['pannyHbIE 1 HaYaIbHBIE YCIOBUSA B MOJIEIISAX IIPOLIECCOB IIK-3./1.5
TEILIONepe1aun

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera
Kon
Ne i/ [Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera sHMKaTOpA

Y4eOHbBIM MJIAHOM HE IPeAYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO MPOEKTHPOBAHUS/BBIIIOIHEHUS KYpCOBOW pabOTHI
MIpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — IlepeyeHp TeM JUisi KYPCOBOTO IPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS
~ KypCOBO# paboThl
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
BOHpOCBI AJi1 MPOBEACHHUA HpOMe)KYTO‘-IHOI\/JI arreécralliu B BHUAC TCCTUPOBAHUA

npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

. Kon
Ne n/mn [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB
WHJIMKaTOopa
1. | Pacnonoxute B mMpaBWJIBHOW MOCHEIOBAaTENLHOCTH 3Tanbl ku3HeHHoro | [TK-3.J1.1

IMKJIa U3IETUS

1. TIpoexTtupoBaHue

2. MapkeTuHr

3. TloxaroroBka mpou3BoCTBA
4. CHabOxeHue

5. Kontposs
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IIpousBoacTeo
DKCIUTyaTalus
Yrunuzauus

9. PeMOHT u 00CTy)KHBaHHE

o N

2. | YcraHoBuTe TpaBWIbHYIO  ToOciefoBarenbHOCTh  AeiictBuit  mpu | [IK-3.70.6
MPOBEACHUHU MH)XeHepHoro aHanu3a B CAE-cucteme
1. Omnpenenenuie NpUKIaIbIBAEMON CHIIBI
2. ITloctpoeHue ceTKH KOHEUHBIX AJIEMEHTOB
3. BwIOop MaTepuana u3gaenus
4. OrmpeneneHue BUa KperieHUs

3. | Kakas cTparerus mpoeKTUPOBAHUS IIPEICTABIICHA HA PUCYHKE? IK-3.J1.1
K ,
aEve * — 31‘“‘ j
T= Bafpars
=, PezymeTar
= b T Y it
ELTTH
5 F
| Fran N 31‘5an
e . —*

a) JIMHEeWHAs

0) nUKIUIecKas

B) pa3BeTBICHHAS

I') CIy4alHOIrO MOKCKA.

4. | CrnoxkHas cucTemMa He XapaKTepu3yeTcs IK-3.11.1
a) NepapXU4YHOCTHIO

0) LeneHaInpaBIeHHOCTBIO
B) IUHAMUYHOCTHIO

T') HaJIGKHOCTBIO.

5. | K pynkmusm PDM-cucrem oTHOCHTCS [K-3./1.4
a) yrpaBJIeHUE 3aracaMy Iponu3BOCTBA

0) ynpaBieHue MpolieccaMyu U MOTOKaMH padboT

B) YIpaBJeHHUE XPaHEHUEM JaHHBIX U IOKyMEHTaMHU
r) dopmuponanue KJI

6. | YcraHOBUTE COOTBETCTBHE MEXKIY TOKHOCTHIO U THIIOM [K-3./1.2
JOKYMEHTaluu
1. HMuxeHep-KOHCTPYKTOp a) Ty
2. UVmnxeHep- TEXHOJIOT 0) [IOH
3. HWmxeHep mo HaIEKHOCTH B) [IpuHuunuanbHas cxema
4. TexHUYEeCKUH NHCATENb r) MapuipyTHast KapTa
7. | YcranoBure coorBeTcTBUE Mexkay KiaccoM CAIIP u nporpammoit IK-3.11.3
1. Jlerkuit a) Solidworks
2. Cpennuit 0) CATIA
3. Tsoxensiid B) AutoCAD
8. | JaiiTe nmoHsATHE BapHallMOHHOMN IapaMeTpU3aliu. MK-3.1.2

[lepeueHp TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OpPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno
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10.4. MeTtoauveckre  MaTepuanbl,  OMNPEACNSAIONME  MPOUEAYpPhl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEpKaTcsi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykasaHHs A OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuaia

OCHOBHOE Ha3HAYCHME JICKLIIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHoro Mmarepuana. Ha3HaueHMe COBpPEMEHHOH JIEKLIMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(byHAaMEHTaIbHBIX NpoOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JOCTIKEHUI Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIHs BBIMOJIHIET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 0o0siacTH 3HaHuUs, €€ MpoOJeMbl, AA€T LEIbHOE NPEACTaBICHUE O AUCLUILIMHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMU JAUCHUILIMHAMU.

[lnanupyeMble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIpeJIeNIeTCs 11eJIeBOM YCTAHOBKOM K KaX/10i1 KOHKPETHO TeMe;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETYy H
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— MOSBJIECHUE HEOOXOJMMOTro MHTEpeca, HEOOXOANMOTrO JUIs CAaMOCTOATENILHOM padoThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/bI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B  Pa3IMUYHBIX
bopMynupoBKax);

— TOJy4YyeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekuMOHHBI  MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAaLMEd ClIalioB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpU MPOBEIEHUU KOPOTKHX JHUCKYCCUNl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

11.2. Metoauueckue ykazaHus A OOyYaroIUXCs IO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbImoMHEHHs 1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpeNnuTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONH OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-NIPAKTUYECKOH, pacuyeTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

Boimmonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCLMIUIMHBI, OIpenensieMoil y4eOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIUM PEIIeHUE CIeIYIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IMPOLECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHue, pa3BUTHE U JeTaTU3alUsl TEOPETHMUYECKHX 3HAHHM, MOJTY4YEeHHBIX Ha
JEKITHSIX;

— TOoJy4YeHHe HOBOM MH(OpMAaIMH 110 U3y4aeMOW TUCIUIUINHE;
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— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue 1 TpeOOBaHUS K IPOBEACHUIO JIA0OPATOPHBIX PA0OT

Crnmcok 3aganuii ipeacTaBiieH B 1M 4.4, Tabnwuiia 6.

[Tepen nmpoBeneHueM 1a00paTOPHBIX PaOOT CTYJACHT 00s3aH BHUMATEILHO O3HAKOMHUTHCS
C METOJIMYECKIUMH MaTepHaJIaMH.

Crpykrypa u dopma oTdeTa 0 JadbopaTopHoil pabore
1. TuTynpHBINA JUCT.

2. llenb paboOTEHL.
3. OCHOBHBIC TEOPETUYCCKHE TTOJIOKCHHUSI.
4

[Topsimox BbIMONHEHUS pabOTHl, C TpeAcTaBIeHUEM (GOopMyl, TpapUUecKux
3aBUCHMOCTEH U CKPUHIIIOTOB.
5. BrBOAEL

TpeboBanus k oopmIIEHHIO OTYETa 0 Ja00paTOPHOU padoTe

Odopminenne 1abopaTopHON pabOTHI BHITIOIHIETCS B COOTBETCTBUU C TPEOOBAHUAMU OTAETA
HopMatuBHOU fokymeHTaruu ['Y AIL npeacraBnennsiMu Ha caiite 'Y AIL

http://guap.ru/quap/standart/titl_main.shtml

[Ipu HeBbINONHEHUN JA0OPATOPHBIX pabdOT B 00bEME, BBIAAHHOM IIpENojaBaTesieM Ha
CEMECTp, CTYNEHT IIOJy4YaeT OLEHKY «HEYJOBJIETBOPUTEIBHO» IIPU  MPOXOXKIECHUU
IIPOMEKYTOUYHOM aTTECTALUU.

11.3. Mertoauueckue yKazaHus JUIsl OOYYarOIIUXCs 10 MPOXOXKICHUIO CAMOCTOSITEIHbHOMN
paboTsl

B Xo/ie BBITIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, 0OYYAIOUIHIICS BBIMOJIHICT pabOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPEToaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
y4acTusl.

B mporiecce BBITTOJIHEHHUS CaMOCTOSITEHLHOM paboOTHI, Yy 00ydaromerocss (GopMUPYETCs
1enecoo0pa3Hoe TIaHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6p€TaeMI)IX 3HaHHI>'I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TOMOTaeT TMOJYYUTh HABBIKM TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarOIUXCsl, SIBIIICTCS Y4eOHO-METOIMICCKHIA MaTEPHAITBI IO TUCITUTUIHHE.

11.4. Metoauueckie yKazaHusl JUIsl OOYyYaroIMXCS IO MPOXOXKICHHUIO TEKYILIETro
KOHTPOJISl YCIIEBAEMOCTH

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroImuxcsl, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C IIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUTUIAHBI.

Texymuii KOHTPOJIb yCIIEBAEMOCTH IIPOBOAUTCS HA MPAKTHUECKUX 3aHATHSX B YCTHOM
dbopmare.

Pe3ynpTaThl TEKyIIEro KOHTPOJS COOOINAIOTCS CTYAEHTaM HEMOCPEACTBEHHO Ha
CIIEIYIOILEM 3aHATHH.

Pe3ynbrarhl TEKyHIEro KOHTPOJS YCHEBAEMOCTH YUMTBIBAIOTCS IPU IMPOBEACHUU
POMEXKYTOUHOM arrectanuu. [Ipy HEMpOXOXKIEHUU TEKYIIEro KOHTPOJS CTYIEHTY CTaBUTCS
OLICHKA «HEYJOBJIETBOPUTEIBHO.
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11.5. Meroauyeckue ykazaHus JJIsi OOYYArOIIMXCS MO MPOXOKICHUIO MPOMEKYTOUHON
aTTeCTalUU.

[Ipomexyrounas  artecrauus  OOydalOIIUXCs — MpeAycCMaTpUBaeT  OICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB OOy4eHHSs MO AucHuIuinHe. OHA BKIIIOYAET B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOyYalIIUMCS B Ipolecce
M3YYEHHUS BCEW MUCIUILUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIbHONU paboThl, CHOCOOHOCTH
NPUMEHATh MX JJIs pEHICHUs MPAKTHUYECKUX 3ajad. JK3aMeH, Kak MpaBWIO, MPOBOJUTCS B
Nepuoj, SK3aMEHAIIMOHHOW CEeCCHMM U 3aBEpIIAeTCsl aTTECTAllMOHHON OICHKOM «OTIMYHOY,
«XOPOLIOY, KYJOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OIEHOK IpPH MPOBEICHUU IMPOMEKYTOUHOM aTTeCTalMl OCYILIECTBISETCS B
COOTBETCTBUU ¢ TpeboBanusmMu Ilonoxkenuit «O TeKymeM KOHTPOJE YCIEBACMOCTH U
MIPOMEKYTOUHOM arrectanuu crtyaeHToB ['YAII, oOywaromuxcs Mo mporpaMmaM BBICHIETO
obpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
ctyaeHToB B 'Y AID».

[IpomexxyTounast arrecranus MPOBOJUTCA IO pe3yJibTaTaM TEKYIIETO KOHTPOJIs
ycreBaeMoCTH. B ciyyae, eciu CTYIEHT MO YBRXHUTEIbHOM MPUYUHE HE BBIMOJIHUI TPeOOBaHUS
TEKYIIEro KOHTPOJIS, €My MPEIOCTaBISETCS BO3MOXKHOCTh CHaTh 3aJ0/DKEHHOCTH IO
npomyinieHHbIM TeMaMm. dopma npoBeieHus MPOMEKYTOYHOM aTTeCTallud — MUCbMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit

18




