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AHHOTaUA

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

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

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

ConepxaHue AMCUUIUIMHBI OXBATHIBAET KPYI BOIPOCOB, CBA3aHHBIX C pa3pabdOTKU
INEKTPOTEXHUYECKUX YCTPONCTB C HCIOJIb30BaHHEM 3D-TeXHOJIIOTHi TreoMEeTPHUYEeCKOro
MOJIEJIMPOBAHUS U aHAJIU3A.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpUBaeT cieaytoue ¢GopMbl OpraHHU3alUU
y4eOHOTO Mpolecca: JEKIHH, JJA00paToOpHbIe padOThI, CAMOCTOSITEIbHAS paboTa 00yJaromIerocs.

[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
lenp OUCHUIIMHBI TOATOTOBHTH MAarucCTpaHTa K IPOCKTHOH W HCCIEI0BATEIBCKOM
po(heCcCHOHANLHOM JIEATEIHPHOCTH B 00JIACTH Pa3pabOTKU AIEKTPOTEXHUYECKUX YCTPOKMCTB C
UCIONIb30BaHueM 3D-TEeXHOJOTUI TEOMETPUUYECKOTO MOJICITMPOBAHUS.

1.2. JQucumminHa

BXOAUT B

CoCTaB

yactd, (QopMUpyeMOl  Yy4aCTHUKaMH

00pa3oBaTesbHBIX OTHOIICHUHM, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIETO 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
KOMIETCHIMSIMHU WM WX YacTaMu. KoMneTeHIMy U MHAWKATOPHI UX JTOCTHXKEHUS 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 npoeccroHalbHOI 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 U3YYECHHUH CIEAYIOIINX TUCHUTUINH:
— «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
— «AJIJIUTUBHBIEC TEXHOJIOTHHU B OJICKTPOSIHEPICTUKED,

— «IIpou3BoacTBEHHAS NPESAAUNIOMHAS TPAKTUKA.

3. O0BeM u TpyI0EeMKOCTb TUCITUTUIUHBI




Jlanubie 00 oOmieM o0beMe AMCITUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pacmpeie]ieHne dTOW TPYJOEMKOCTH 10 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 10 10
AyoumopHule 3aHamus, BCEro 4ac. 20 20
B TOM YHCIIE:
neximu (JI), (dac) 10 10
npaktuueckue/cemunapckue 3anarus  (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 10 10
KypcoBoii mpoekT (padota) (KII, KP), (1ac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (dac) 79 79
Buo npomesxcymounoit 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 AUCUMILTUHBL, UX TPYAOEMKOCTh

Paszienbl, TeMBbI JUCLUIIIHHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (Jac)
Cemectp 10
Pa3nen Ul JKv3HEHHBIN ITUKIT ¥ CTaaus pa3pabdoTKu 2 19
U3 IeIui

Paznen 2. Mammnoctpoutensabie CATIP 2 20
Paznen 3. Moaenu aeraneii. Coopku. Ueprexu 3 6 20
Paznen 4. nxeHepHbIi aHanus 3 4 20
HWroro B cemecTpe: 10 10 79
Uroro 10 0 10 0 79

IIpakTHueckass MOATOTOBKA 3aKJIIOYAETCS B HENOCPEACTBEHHOM  BBIIIOJHEHUU
oOydJalolmuMuCs  OINpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢  Oynyei
npodecCHOHATBLHOMN 1S TeTbHOCTBIO.

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

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HasBanue u cogepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI




JKu3HEHHBIH UKIT U CTAAWsI pa3pabOTKH M3CITHIA
Kuznennsrid tukn uzgenuil. CBsi3b cTaguy pa3pabOTKH C PaHHUMH CTaIusIMU
MPOEKTUPOBAaHUS W  MPOU3BOACTBOM. KOHKYpeHTOCHOCOOHOCTH H  CTaauA
paspabotku. IloTpeOuTenbckue W MPOM3BOACTBEHHBIE TexHONOrMU. CTHIH
npoektupoBanus, CALS. TpaauuuoHHBIE M TEpeoBbIE MPOLECCH Pa3pabOTKH.
Hudposas pazpadorka: nuhpoBbie TBONHUKH U (aOpUKH OYAyIIETO.

MammHoctpoutensHbie CAIIP

Mammnoctpoutenbabie CAIIP xak HHTErpHUpOBaHHEBIE CpeIbl ITUGPOBOI pa3paboTKH
usgennii, Bunsl u3nennii. CAD\CAE\CAM-cucTeMBl, HX pOJIb B MECTO B pa3paboTKe
m3genmnii. Kareropum mnporpammuoro obecmneuyenuss CAIIP (Tspxenmbie, cpennwme,
nerkue, OTKpHIThIe). Kpymueitmme mnpomsBogutenun [10 CAIIP. JlokymeHTHI,
NPOILIECCOB  MPOEKTHPOBaHHUA. MOAETHHO-OPUECHTUPOBAHHOE  [TPOCKTHPOBAHHE.
PaGouas cpema u wunHrepdeiic mombzoBareass CAD\CAE-cucrem. IIpoekTsl.
I'eomerpuueckoe MO/JICITUPOBAHKE. MaremaTniyeckoe Mpe/ICTaBICHUE
reoMEeTpHUECKUX Mozesel. ['eoMeTpruueckoe MpoCTPaHCTBO U CHCTEMbI KOOPAMHAT.
CBolicTBa KapKacHBIX, TIOBEPXHOCTHHIX U 00BeMHBIX Mojenel. CrocoOsl co3manus
reoMeTpudYeckux Mojenei. CHUCTeMbl KOOPAMHAT M CIIOCOOBI BBOAA KOOPIUHAT
Touek. IloHsTusa TCOMCTPUUYCCKUX PEAAKTOPOB: MNPUMUTHUB, 3JICMEHT, KOMIIOHCHT,
TEOMETPHUCCKHII O0BEKT, TCOMETPHUS U KOHTYP, CIIPABOYHAS M ICKU3HAS TEOMETPHS,
00BeKT, eTalib, coopka. CBOMCTBA reOMETPHUYECKUX O0OBEKTOB.

Ilonstue neranu. Cpema sckuza u geranu. 3D- texnonorus. 2D u 3D-3cku3bl
(koHTYpHI), OOpasylomme H HampaBisomue. Pabodne IUIOCKOCTH, OCH, TOYKH.
3aBUCHUMOCTH W NpPUBS3KM B 3CKH3aX, pa3MepHble 3aBUcuMocTH. CchUIOYHas U
3CKHU3Hasl reoMeTpusi B 3cku3ax. KoHcTpykTuBHBIE 3neMeHThl. [lapamerpusanus npu
MOJIEIUPOBAHNHN JeTaneld. bubIMoTekn M mapameTpudeckue psiibl. AJlANTHBHBIC
3NeMeHThl. THUIOBBIE KOHCTPYKTHBHBIE 3JEMEHTHL. PenaktupoBaHue Mopenei
JleTanen.

Wepapxust mOHATHHA: 3aKa3, u3nenue, cOopka, y3en (moacOopka), KOHCTPYKIHS,
JeTab.

Crparernu KOHCTPYMPOBaHHS «CBEpXY BHHU3» U «CHH3Y-BBepX». Vlepapxudeckas
CTPYKTypa KOMIIOHGHTOB wu3jenus B Opay3zepe. Creuudukanuu. COOpouHbIC
3aBUCUMOCTH, HUX HajJoXeHue H yzaaneHue. Co3naHWe W3IENUNA: MAacCUBBI,
KOMITIOHCHTHI. KOHCprKTI/IBHBIe OJICMCHTBI JIsI BCTAaBKHM B H3ACIHC, ceMencTBa
JeTajgeld M KOHCTPYKTHBHBIX 3JIEMEHTOB, 3JIeMEHTHI ceMmeiicTBa. CTaHgapTHbIE H
TMOJIb30BATENIbCKHE AECTAIH.

KauecTBeHHBII M KOJMYECTBEHHBIH aHAN3 T€OMETPHUH JleTaneld u cOOpoK. AHamu3
[EJIOCTHOCTH, TEXHOJIIOTUYHOCTH, KOMOMHUPOBAHHBIA aHAIN3 KPUBU3HBL, [ ayccoBoit
KPUBU3HBI, CEYCHHI, KOJIMYECTBEHHBI aHanmn3 aAudQepeHIraTbHbIX TapaMeTpoB,
MexaHuueckui aHanu3. M3mepeHus U cpe3bl B Mopenax. Peamucruyeckas
BH3yalu3alusl TEeOMETPUUECKHX  MOJENEH: CKpPhITHE HEBUANUMBIX JIMHUU,
packpaliuBaHue, TOHHUPOBAaHUE, CBOMCTBA MaTepUalOB M TEKCTypbl. Dusznueckue
XapaKTEPUCTHKHA JeTale ©W  COOpPOK. AHanmu3 W3AeNWiA: TPOBEPKH HA
MPOCTPAHCTBEHHOE IEPEKPHITHE, HAJU4We CTENeHH CBOOOIBI. Anaumarnus
KOMIOHEHTOB. KuHeMarnueckuii ©  JAMHAMHUYECKUW  aHaIM3. AHaIW3 B
nnterpupoBanHeix CAIIP m B cuctemax aBromaTtm3upoBanHoro anammsa (CAE).
Ilepenauya moneneit u3 CAD B CAE. IlpunosxkeHus 1y NpocMOTpa reéOMETPUUECKUX
MO/IEIICH.

AccolnmaTiBHOCTL depTexed u mojenei. [11aGmoHBI W CTaHAAPTHI HYEPTEXKEH.




Hcmonp30BaHue MapaMETPUYECKMX BHUAOB YepPTeKed B KauyeCTBE OSCKH30B IS
co3ganus 3D Mopenei.
pecypchl. BHIbI YEpPTEKa, pa3pesbl.
[osicHuTENbHBIE AJIEMEHTHI (IOMOJHUTENbHAS WH(GOPMAIUS K BUAAM). pa3Mephl,

Ctunu u CTaHAapPThL qepTexceI?I, PCAAKTUPOBAHUC.

YeprexHble Buael Ha  uepTexax,
MapKepbl, 0003HAYCHUS, TSKCT, HOMEP MO3UIIMH, CienU(UKAINS, Ta0IHIa, CBApHOM
IIOB, TepedYeHb H3MEHEHHH, CHMBOJIBI. OCHOBHBIE CTaHIAPTHI KOHCTPYKTOPCKOW
JIOKyMEHTAIUH.

Yausepcansubie popmats! iepenaun 1aHHbpIX B CAIIP. [Ipsmeie maTEepdericht

Hamnpspxenno — medpopmupoBannoe coctossaue (HJC). Cpenmcrsa amammza HJIC B
CAD u CAE. 3agaun H/IC B snekTpoMexanuke: AeopMmaiuy BaJIOB U KOPITyCOB
anekTpudecknx mamuH. [edopmanmm nepenad B snektponpuBone. HIC cOopoxk.
IlonroroBka u pemenue 3agad B CAIIP u CAE. YactoTHblif aHanmu3. 3ajgada
YaCTOTHOT'O aHAJIM3a AIEKTPOTEXHIHUECKUX KOHCTPYKIUH (DIEKTPUIECKIE MaIHHEI,
MIPUBOBI, DIEKTPOTEXHUUYEeCKHE MKadbl). Pe3oHaHcHbIe 4acTOTHI, MOAbl. Pemenne
3a/1a4 YaCTOTHOTO aHaJIu3a 3JIEKTPOTeXHUYeCKNX KOoHCTpykuuid B CAIIP.

Tok m MarHuTHOE TOJe. BiusHNEe KOHCTPYKIIMN Ha padOTy CXEMEI, «apa3uTHEIE)
napaMmeTpbl. [IpuMep cUIOBOM IIMHBI aBTOHOMHOTO MHBEPTOpPA TOKA U €r0 CXEMBI
3aMCIICHUS

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHsATHs U MX TPYJIO0EMKOCTb

N3 aux Ne
Ne | Tembl npaktrueckux | DOpMbI IPaKTUYECKUX | TPyIOEMKOCTb, |IPAKTUYECKOU |pa3jaeiia
/o 3aHATHI 3aHATAI (gac) MMOJTOTOBKH, | TUCIIMII
(gac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh MPUBEACHBI B Ta0OHIIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJOEMKOCTh
N3 anx Ne
Ne HaumenoBanue nabopatopHbix padboT Tpynoemxocts, | npakTHieckoi | pasiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 10

1 Mopnenu geranen 2 2 3

2 CoOopku 2 2 3

3 Yeprexu 2 2 3

4 AHanu3 HanpsHKeHHO-1e(OPMHUPOBAHHOTO 4 4 4

COCTOSTHHS
Bcero 10

4.5. KypcoBoe npoeKkTupoBaHue/ BBITOIHEHUE KYPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO
4.6. CamocrodrenbHas paboTa 00yJarouxcs

7




Buapl camocTosTenbHON paboOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.
Tabnuna 7 — Bunbl caMocTosATeIbHON PabOTHI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 10,
Bun camocrosiTensHO#M paboThI

qac qac

1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania 29 29
nucuurmiuael (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brinmonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 10 10

ycreBaemoctH (TKY)

Homamnee 3aganue ([13)

Kontponbnsie pabotsl 3a04nukoB (KP3) 30 30

HOI[I"OTOBK& K IIPOMEXKYTOUHOU 10 10

atrecrauuu (ITA)
Bcero: 79 79

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYarOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHb eYaTHBIX U 3JCKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEICH B TabmuIe 8.
Tabnuna 8— IlepedeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUMA

Komuectso
IK3EMITISIPOB B
U gf_ﬂj) p/e c bubnmnorpaduueckas ccpiika OUOITHOTEKE
P (KpoMe 3ITeKTPOHHBIX
9K3EMIULIPOB)

[Ipoxopos A., Konuk  JL -
Hudposas TpaHchopManus.
AHanu3, TpeHAbl, MUPOBON OIIBIT.
W3nanue BTOpOE, UCIIPaBIEHHOE U

JorojgHenHoe. — M.: 00O
«KomHproc I'pym», 2019 — 368
CTp., WL

[IpoxopoB  A., Jleicaue M. -
Hayunsiii penmakrop mpodeccop
BboposkoB A. Ludposoil 1BoiHUK.
AHanu3z, TpeH]Ibl, MUPOBOM OIIBIT.
W3nanue nepBoe, UCIPaBICHHOE U
gononHenHoe. — M. OO0
«AunpsHclIpuaTY, 2020. — 401 c1p.,

nJI.




3unoBbeB 1. B. [IpoekTtupoBanue B
Autodesk Inventor / JI. B.
3uHoBeeB —  «M3marenbckue
pewenusi», 2015.

I'y3nenkoB B. H., Xyp6enko II.
A., Buanymuna E. B.  Autodesk

Inventor 2016. TpéxmepHoe
MOJEIIMPOBAHUE JieTanen 51
BBIITOJIHCHHUEC SJICKTPOHHBIX

yepTexeil: yue0. mocobue. — M.:
JIMK Ilpecc, 2017. - 124 ¢

Kypc oOmeii ¢usuku: yueO.
nocodue: B 5 1./ U. B. CaBenbes.
N3zn. 5-e, UCIIp. T. 2:
DJICKTPUYECTBO M MarHETH3M.
Jlanp, 2011:342 c.

ISBN 978-5-9275-3277-3.

KnynnukoBa, 0. B. Meron
KOHEUHBIX 3JIEMEHTOB Juis
MOJICJIMPOBAaHUSl  YCTPOMCTB U
cucreM : yuebHoe nocobue / 1O. B.
KnynnukoBa. — PocrtoB-Ha-/loHy:
I0®VY, 2019. — 85 c.

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

HccnenoBanue 31eKTpOMarHuTHBIX
XapaKTePUCTHK TpExhazHbIX
ACUHXPOHHBIX  JBUTaTele B
cucteMe  a”Hammza  RMxprt®:
METOAMYECKHUE YKa3aHUS K
a0OpaTOPHBIM U TMPAKTUYECKUM
paboram/ Cocr.: I'.1. IIpokodses,
M.B llemenés. 2013

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

ABTOMaTHU3UPOBAHHOE
MIPOCKTHPOBAHUE
ANEKTPOTEXHUYECKUX  YCTPOMNCTB:
METOJI. YKa3aHus K j1a0. pabotam u
MPaKTUYECKUM 3amaHusim/ coct. [
W. TIpokodres, P.B.1llyoun

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

ABTOMaTH3UPOBAHHBIH aHaIN3
HaMnpsiKeHHO-1e(hOPMUPOBAHHOTO

COCTOSIHUS KOHCTPYKIIUH u
MPOIIECCOB TEIJI000MEHa:
Metoanueckue YKa3aHUS K
a0OpaTOPHBIM M TPAKTUYECKUM

sanstusM/ coct. I'. U. TIpokodnes.
2016



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

K88 Beenenune B coBpemennnie CAIIP. OJIEKTPOHHBIN pecype
Kypc nexumit / Mamox B.H. -
Mocksa: JIMK IlIpecc, 2010.- 192
c.

ABTOMaTH3aIUS pacuera u 50
npoektupoBanusi podoros u PTC:
npaktukym/ B.B. Bbymaros, C.C.
Tumodee — Cn6.: I'YAIL 2019 —
97 c.

ABTOMaTH3aMg MPOSKTHPOBAHUS 50
U TPOM3BOJICTBA: MpakTUKym/ B.B.
bynaros, C..B. Conénsii, C.A.
Cepukos, A.A. Kynpunnkuii, A.B.
Pricun— Cn6.: I'VAII 2020 — 95 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOK ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue
https://lib.quap.ru Caiit 6ubmmorexku ['YAII
https://cals.ru [MpukinagHas JIOTUCTHKA
solidworks.com CaiitT CATIIP Solidworks

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsSI, HCIIONB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedeHs nporpaMMHOro o0ecreyeH s

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOoIiecca MO AUCIUILTUHE

[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTaBICH B
Tabmmuite 11.

Tabauna 11— [lepeuenb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

He npenycmorpeno
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https://lib.guap.ru/
https://cals.ru/
http://www.solidworks.com/

9. MarepuanbHO-TeXHUYECKas 0a3a

CoctaB MaTepHambHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBIICHUS
00pa3zoBaTeNbHOIO MpoIiecca Mo JUCHUIINHE, TIPeCcTaBieH B Taomuie] 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)
1 MynbTumeanitHas JeKUMOHHAS ayIUTOPUS 21-18,21-21
KommbrorepHsIii kinacce 31-04

10. Onenounsie cpeacTBa AJs MPOBEICHUS IPOMEKYTOUHOMN aTTeCTAI[H
10.1. CocraB OLIEHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCIUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLIEHOYHBIX CPEACTB JUISI IPOBECHHUS IPOMEKYTOYHOHM aTTeCTalluu

Bua npomMeXyTo4HON aTTeCTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH

Cnucok BONpocoB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajulbHas IIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemectpa MOXKET MCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,HYHLHO'pefITHHFOBOfI CHCTCMBbI yHI/IBepCI/ITeTa, [mpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM

I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHITHIH
O1eHKa KOMITETEHLIH X .
5 o Ibas Lk apaKTepUCTHKA CHOPMUPOBAHHBIX KOMITETEHLMI

— oOyyaromuiicss TIayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;
— YBEpPEHHO, JIOTUYHO, ITOCJIE0BATEIBHO U TPAMOTHO €70 U3J1aracr;

COTIYHO — ONMpasiCh Ha 3HAHWSI OCHOBHOM M JOIOJHUTEIBHOU JIATEPATYPHI,

GATTCHON TECHO IPUBS3bIBAET YCBOCHHBIE HAYUYHbIE MOJIOKEHHS C MPAKTUYECKON
JeSITeJIbHOCTBIO HAllPaBJICHMUS;
— yMeJl0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTa€MbIE UM HJIEH;
— JleaeT BBIBOJIbI U 0000IIEHUS;
— cBOOOJIHO BJIaJIE€T CUCTEMOM ClIeMaIN3uPOBAHHBIX TOHSTUH.
— o0Oyyaroluiicss TBEpI0 YCBOMII MPOTrpaMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

(XOPOIIIOY — HE JIOMYCKAET CYIECTBEHHBIX HETOYHOCTEM; 5
— YBSI3bIBAa€T YCBOECHHBIE 3HAaHUS C MPAKTHUYECKON JAESITEeIbHOCTBHIO

«GAYTEHO»
HaIpPaBJICHUS;
— apryMEHTUPYET Hay4YHbIE NIOJIOKEHUS;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— BJIaJIeeT CUCTEMOM ClelaTIu3uPOBAHHBIX OHSTUH.
— o0yyarouuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;

«yHOBIIETBOPUTEIILHO) .

GATTCHOY — JIOIyCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOUHOCTH; y
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM MPUMEHEHUH 3HAHHM
HaIpaBJICHUS;
— c1ab0 apryMEeHTUpPYeT Hay4YHbIE MOJIOKEHHMS,
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— 3aTpyAHsieTcs B pOpMYyIUPOBAHUN BBIBOJIOB  0000IIEHNUI;

— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUH.

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aYTCHO»

MaTepuana;
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHHUI.

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOM 4YacTH MPOrPaMMHOTO
— JIOYCKaeT  CYLIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  IIpU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEPHAIIBI.
Bormpocs! 11t 5x3amMena npejicraBieHsl B Tadiuie 15.

Tabmuna 15 — Bonpocs! i sk3amMeHa

Ne m/mm [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa Koz
UHAMKATOpa

1. Posib 1 MECTO KOMITBIOTEPHBIX TEXHOJIOTUN UCCIEOBAHUS U IIK-3. /1.1
IIPOEKTUPOBAHMSI B )KU3HEHHOM LIMKJIE U3/IEIHH

2. [Tonsitue u cocra CAIIP T1K-3.J1.1

3. Crpykrypa CAD-cuctem IMK-3.1.1

4. Kareropuu u «nupamuga» CAIIP, oOmeH pe3ynpTaTamu I[K-3.14.1
pabotel CAIIP pa3nuyHbIX KaTeropuil U MPOU3BOAUTENICH

S. «OTKpbITHIE» U «3aKpbIThie» CAIIP K-3.J1.1

6. XapakTepUCTUKHU MPOCTPAHCTBA, B KOTOPOM CO3/JA0TCS MK-3.1.1
reomerpudeckue mojenu CAD-cucrem

7. WuTepdeiicol u paboune cpennl moacucrem CAIIP M[MK-3. 1.1

8. ['eomeTpuueckoe mpocTpaHCcTBO, CUCTEMBI KOOPAUHAT U IK-3.14.2
eIMHULBI n3MepeHus B nojacucremax CAIIP

9. [IpoekTupoBaHue «CBEpXy BHU3» U «CHU3Y-BBepX»: cxoacTtBo | [TK-3.J1.1
U pa3Inuue

10. Buner m3nennii mo 'OCT I1K-3.]1.4

11. KoHncTtpykrusHbIe 31eMeHTl CAD-cuctem MK-3.J1.1

12. KapkacHas reomeTpruueckas MoJI€b, JOCTOUHCTBA U IK-3.J1.1
HEJOCTaTKU

13. IToBepxHOCTHAsA reOMETpUUYECKast MOJIENb, JOCTOMHCTBA U IK-3.J1.1
HEJOCTaTKU

14. TeepnoTenbHas (00beMHas) reoOMeTpUYecKas MoJIelNb, IK-3.11.3
JIOCTOMHCTBA U HEJOCTAaTKU

15. [Tapamerpuzanus B CAD-cuctemax MK-3.]1.4

16. 3aa4yn U cpesicTBA peJaKTUPOBaHUS JeTaliel U cCOOpOK B M[K-3./1.2
CAD-cucremax

17. KonnuecTBennas u kauectBeHHas Bepudukanus B CAD- [IK-3.1.3
CUCTEMAX

18. ABTOMAaTH3a1Us CO3AaHNSI KOHCTPYKTOPCKUX JOKYMEHTOB: MK-3.1.2
YEepPTEkKHU U cennukanuu

19. Tune! ananuza HanpspkeHHO-aeGopMupoBanHoro coctosuus u | [IK-3./1.3
UX XapaKTePUCTUKU

20. HanpsixeHHO-1epOpMUPOBAHHOE COCTOSIHUE JIeTallel U MK-3.J1.3
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cOOPOK (CXOJCTBO U PA3IUYHE)

21. Tunel MoJieNeH, UCTIOIB3YEMBIE B CUCTEMAX KOHEYHO- IK-3./1.3
aneMeHTHOro aHanu3a: CAD-Mozens U ujeanu3upoBaHHas
(1ICAD) monensb.

22. Tunsl Moziene, NCIOIb3yeEMbIE B CUCTEMAaX KOHEYHO- K-3.11.3
JIEMEHTHOT'0 aHAJIM3a: JUCKPETHAsl MOJIEIb.

23. Tunsl Moziene, NCIOIb3yeEMbIE B CUCTEMAaX KOHEYHO- K-3.11.3
JIEMEHTHOT'O aHAJIW3a: pacyeTHasi MOJEIb.

24. Cx0IMMOCTH TpolIiecca pacdyeTa U ero posib B BepuUKaAIUK IK-3.1.3
pe3yibTara

25. CerouHasi CXOMMOCTh TIPOIIECcca U €€ POoJib B BepUpUKaLIUN IK-3.1.3
pe3yiabTara

26. «Macrepa» IpOEKTUPOBAHUS U UX POJIb B IIPOIIECCaX IK-3.1.3
POSKTHUPOBAHHUS

217. KanpKynsaTopsl 1 X pojib B polieccax MpOSKTUPOBAHUS I1K-3.J1.6

28. TunoBble cXeMbl BEHTHILSIIAM dJIeKTpoTexHHueckux mkados. | I[MK-3./1.3

29. JIOCTOMHCTBA U HEJOCTATKU BO3YLIHOTIO U KHJIKOCTHOTO IK-3.1.3
OXJIQX/ICHUS TETUIOBBIICIISIONINX KOMIIOHECHTOB
IEKTPOTEXHUUYECKUX YCTPOUCTB

30. I'pannyHbIE 1 HAYAJIBHBIE YCIIOBUS B MOJIETISIX MIPOLIECCOB [K-3./1.6
TeIIonepe1aun

31. BHremnuii 006eM U €ro poJib B MOZEISAX TEIUIONEpeaun 1 K-3.11.3
JIEKTPOMArHUTHOI'O aHaJIM3a

32. VYcmoBus UCIIOIB30BaHUS METO/Ia MAarHUTOCTATHYECKOTO IK-3.]1.3
aHajIn3a

33. VY cIi10BHsI HCHIOIB30BAHUS METO/1a TAPMOHUYECKOTO MK-3.J1.6
MarHUTHOTO aHAJIH3a

34. VY c1oBHS HCIIOIB30BAHUS METO/1a aHAIM3a I1EPEXOIHBIX MK-3.J1.6
MarHUTHBIX ITPOIIECCOB

35. VYcnoBust HeOOXOAUMOCTH TPUMEHEHUS IK-3.11.3
MHOTOIMCIUIUIMHAPHOTO aHAJIN3a IIPOIIECCOB

36. BnusiHre KOHCTPYKLMU Ha pabOTy CXEMBI, «I1apa3UTHBIE» MK-3.1.5
napameTpsl

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ais 3aueta / qudd. 3auera
Ne /it [Tepeuens BompocoB (3a1ayu) mist 3adeta / nudd. 3auera Koz
UHIMKaTopa

Y4eOHbIM NJIAHOM HE IPEIYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO TMPOEKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B TabwmIe 17.
Tabnuna 17 — Ilepederp TeM JUIsi KYPCOBOTO IPOSKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Ne n/mt .
KypCOBO# paboThI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
Bompockl s mpoBeneHHS TMPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB
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Kon

Ne /it [TIpumepHBIil IEpedeHb BOMPOCOB 7151 TECTOB
UHMKaTopa
1. | Pacnonoxxute B NpaBUIbHON MOCJENI0BATENILHOCTH 3Tanbl sku3HeHHoro | [TK-3.J1.1
LUKJIa U3eNus
1. IlpoextupoBaHue
2. MapxkeruHr
3. TloaroroBka mpom3BOACTBA
4. Cua0xeHue
5. Kourtpoup
6. IlpousBoacTBO
7. Oxcrmyaranus
8. VYrtummzauus
9. PemoHT u 06cTy)KHBaHUE
2. | YcraHoBuTe TpaBWIBHYIO TOocClieoBaTenbHOCTh  aeiictBuit  mpu | [TK-3./1.6
MpoBeIeHNU HHXeHepHoro ananusza B CAE-cucreme
1. Ompenenenue NpuKIabIBAEMON CUIIbI
2. TlocTpoeHune ceTKH KOHEYHBIX JIEMEHTOB
3. BwiOop marepuana uzaenus
4. OrmpeneneHue BUJ1a KperieHUs
3. | Kakas crparerust mpoeKTUPOBaHHS MIPECTABICHA HA PUCYHKE? NK-3.J1.1
p| FTem > Stan
248 ™ 4 j
Ti 3Tlan ) g_gm N 3;;:[ Bmf-,}:;n 3?“ _Pfsgmmarr
p ¥
"3 L I
a) JIMHEWHast
0) MUKINYecKas
B) pa3BETBIIEHHAs
I') Clly4yaifHOTrO MOHUCKa.
4. | CnoxHas cuctemMa He XapaKTepu3yeTcs MK-3.J1.1
a) UePapPXUYHOCTBIO
0) LeneHanpaBIeHHOCTHIO
B) IMHAMUYHOCTHIO
I') HaJIS)KHOCTHIO.
5. | K pynkuusam PDM-cuctem otHOCHTCS [K-3./1.4
a) yrpaBJIeHUE 3aracamMy Iponu3BOCTBA
0) ynpaBieHue MpolieccaMyu U MOTOKaMH padboT
B) YIpaBJeHHE XPaHEHUEM JaHHbBIX U IOKyMEHTaMHU
r) dopmuponanue KJI
6. | YcraHoBUTE COOTBETCTBUE MEXKAY JIOJKHOCTBIO U THIIOM MK-3.1.2
JTOKYMEHTAITUH
1. MHuxeHep-KOHCTPYKTOP a) Ty
2. HWmxenep- TeXHOIOT 6) IIOH
3. HWmxeHep 1Mo HAEKHOCTH B) [IpuHIMIIHAIbHAS cXeMa
4. TexHuyeckuil nucatenb r) MapuipyTtHasi KapTa
7. | YcranoBute cooTBeTcTBUE Mek 1y Kitaccom CAITP u nmporpammon IK-3./1.3
1. Jlerkwii a) Solidworks
2. Cpennuit 0) CATIA
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‘ 3. Tspxensiit ‘ B) AutoCAD ‘

8. | JlaliTe noHsTHE BapUALIMOHHON apaMeTpU3aliu. IK-3.J1.2

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, IpeIcTaBlIeHbI B TaOymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/t [TepeyeHb KOHTPOJBHBIX PAOOT

3ajaHne HA KOHTPOJIbHYIO padoTy

[Toctpouts quarpammy IDEFO
Bapuant 3a1anusi BbiOUpaercs 1o nocJjieaHei nudpe 3a4eTHO KHUXKKH.

Ne BapuanTa 3aaHue
ACHHXPOHHBIW JTBUTATEIb
JlBuUrarenb NOCTOSSHHOIO TOKa
DneKTpuuecKuil reHepaTop
Taxoreneparop

NHAYKTUBHBIN TaTYUK MTOJIOKECHUS
Onrtuueckas JIMHEMKa

[TopuiHeBo KOMIpeccop
JINTHIT-MOHHBIN AaKKYMYIISITOP
I'maponacoc npecca
[THeBMaTHYECKUI IPUBOJL IBEPEN HA3EMHOI'0 TPAHCIIOPTA

OO N[OOI W|IN|FL O

KoHnTtponbHas paboTa JOJKHA COAEPKATE TEOPETUUECKUE [TOT0KEHNUS, WILTIOCTPAMU 00BEKTa
UCCIIeJIOBaHMs M CKPUHILOTHI BceX ypoBHei moaenu IDEFO.

OdopmiieHre paboTsl cornacHo npuHsIThiM B 'Y ATl ctanmapram.

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcs B
JOKAJIBHBIX HOPMAaTuBHBIX akTax [YAII, pernamMeHTHpyHOIIMX MOPALOK U HPOLEAYpY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroaudeckue yka3aHus i 00y4JaOIIUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAuYCHME JICKIIMOHHOIO MaTepuanga — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadeHune cOBpEeMEHHOM JeKIuU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWIINX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs pacKkpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ MpoOJeMbl, JaeT LEeIbHOE INPEICTaBIECHUE O AUCLUILIUHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIIOJIy4YEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHWW, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K Ka)KIOW KOHKPETHOU TEME;
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— TIONy4Y€HHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pa3BuUTHE TPOPECCHOHATBHO-IEIOBBIX  KAauyecTB, JIIOOBH K  TIPEAMETYy H
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSITEIILHON paOoThI,

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YypPOBHE pAa3BUTHUS HAYKHM U TEXHUKU U O
NPOTHO3€E UX Pa3BUTH Ha OJDKANIINE TOJIbI,

— Hay4YUThCS METOJUYECKH 00padaThiBaTh MaTepuas (BBIACIATH TJABHBIC MBICIU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
bopMynHpoBKax);

—  MOJIyYeHHE TOYHOTO TTOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

JIeKuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
UCITIOJIP30BAHUEM PAa3IaTOYHOrO MaTepualia IpH TPOBEICHUH KOPOTKHX JTUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHECHHSI OT/ICTbHBIX TEMATHK 10 TUCIUTIINHE.

11.2. Meroauueckue ykazaHusi A OOYYaloIIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeIMONHEHHS Ja0OPaTOPHBIX paboT OOydYaromMKCS MOJKEH YIriIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKALMOHHON XapaKTEPUCTHKOW 00ydarolerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51ab0paTopHBIX padoOT 0O0y4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3y4eHHs] JTUCHMIUIMHBI, OIpeNesieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBI,

— 3aKpeIuIeHHEe, Pa3BUTHE M JleTalM3alMsl TEOPETUYECKUX 3HAHWUW, MOJYyYEHHBIX Ha
JEKLUSAX;

— TOJIyueHHe HOBOM MH(OpMAINH 10 N3y4aeMOH TUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3amaHue U TpeOOBaHUA K IPOBEAEHHIO 1a0OPAaTOPHEBIX padoT

Cnucok 3ananuii ipejicTaBiieH B 1 4.4, Tabnwuia 6.

[lepen mpoBeneHueM 1a00paTOPHBIX PabOT CTYACHT 005S3aH BHUMATEIbHO O3HAKOMUTHCS
C METOOANYCCKUMU MaTepI/IaJ'IaMI/I.

Crpykrypa u ¢dopma oTdeTa 0 1adopaTopHOil padbore
1. TurynpHBIN JUCT.

2. llenb paboOTHL.
3. OCHOBHBIE TEOPETUUECKUE TTOJTOKEHUSI.
4

[lopsnox BbIMOMHEHUS pPalOTHI, C MpelcTaBiIeHUEM (Qopmys, TpadUyecKux
3aBUCUMOCTEN U CKPUHIIOTOB.
5. BrIBOABL

TpeboBanus k 0ohopMIEHUIO OTYETA O JTAOOpaTOpHOU paboTe

Odopmienne 1ab0paTopHOI PaOOTHI BHIIIOIHAETCS B COOTBETCTBHH C TPEOOBAHUSIMH OT/EIA
HopMaTuBHOU AokymeHTaumu ['Y AL, npeacrasnennsiMu Ha caiite I'Y AIL

http://guap.ru/quap/standart/titl_main.shtml
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[Ipu HeBwIONHEHUU JTaOOpPATOPHBIX pabOT B 00BbEMeE, BBIAAHHOM IIperojiaBaTeiieM Ha
ceMmecTp, CTYACHT noJIryqacT OLICHKY «HCYIOBJICTBOPUTCIILHO» npu MMPOXOKACHUN
POMEKYTOYHOW aTTEeCTAIHH.

11.3. Meroauueckue yKazaHHs s OOyJarOIIUXCS MO MPOXOXKICHUIO CAMOCTOSTEIbHON
paboThI

B xo/¢ BBINONHEHHS CAMOCTOSATEIBHON PabOThI, 0OYUAIOIIUICS BBIIOIHACT paboTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IMPEMOaBarelis, HO 0€3 ero HemocpeiACTBEHHOTO
y4acTusl.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
11es1eco00pa3Hoe IaHUPOBaHKe paboyero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHSI
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHHI>i, O6CCHe‘II/IBaeT BBICOKHUH
YpOBEHb YCIIEBAEMOCTH B TMEpUOJ OOYYCHHs, IOMOraeT TIOJyYHTh HABBIKA MOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauueckMMid ~ MaTepuajaMH,  HAMPaBIAIONIMMH  CaAMOCTOSITEIBbHYIO  paboTy
00y4aroIuXCsl, ABISCTCSA yIeOHO-METOAMYCCKHI MaTepHAIIbI 110 TUCIUILIHHE.

11.4. MeTtoauueckre yKazaHus [UIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTHU

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsi, OCyLIECTBISIEMOI0 B TEUEHUE CeMecTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBL.

Texyuuil KOHTPOJIb yCIIEBAEMOCTH IMPOBOJUTCS HAa MPAKTHUUECKUX 3aHATHSAX B YCTHOM
dbopmare.

PesynmpTaThl TEKyIIero KOHTPOJS COOOINAIOTCS CTYASHTaM HEMOCPEACTBEHHO Ha
CJIEIYIOILEM 3aHATHH.

PesynbpraTbl TEKylIero KOHTPOJS YCIIEBAEMOCTH YYUTBHIBAIOTCS IPU  IPOBEACHUH
IIPOMEXYTOUHOM arrectauuu. IIpy HENMpOXOXKIEHUU TEKYILEro KOHTPOJSA CTYIEHTY CTaBUTCS
OLICHKA «HEYJIOBJIETBOPHUTEIBLHOY.

11.5. Metoauueckue yka3zaHus A 00y4aroUIMxcs MO MPOXOKICHUIO MPOMEKYTOUHOMN
aTTeCTalUu.

[IpomexxyTounast ~ aTTecTasi  OOyJarOUIUXCs  MPEAyCMaTpuUBaeT  OlLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OOY4YeHHs MO AuciuruiiHe. OHa BKIIIOYAeT B
ceost:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4YalomUMCs B TIpOIecCe
W3Yy4YEeHUsI BCEHM MMCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CaMOCTOSITEILHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pElIeHUs MPAKTHUUECKUX 3a]ady. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEepUoJ, HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOPOIIOY, «KYTOBICTBOPUTEIHEHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OLEHOK IpPHU MPOBEACHUU MNPOMEKYTOUHOM aTTeCTallMd OCYIIECTBISETCS B
coOTBeTCTBUU ¢ TpeboBanusmu llomoxkeruit «O TekylieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanu cryaeHToB ['YAII, oOywarommuxcs 1Mo mporpammam BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Yy4eOHOW paboThl
crynentoB B 'Y AIy.

[IpomexxyTouHast arrecTamusl OIEHMBACTCS IO pE3yibTaTaM TEKYIIETO KOHTPOJIS
ycreBaeMOCTH. B ciydae, eciul CTYJEHT MO YBaXUTEIbHON MPUUYUHE HE BBHIMOIHIII TpeOOBaHUS
TEKYIEro KOHTPOJS, €My TMPEIOCTaBISAETCS BO3MOXKHOCTh CHaTh 3aJ0/DKEHHOCTH  TI0
nponynieHHbIM TeMaMm. dopma npoBeieHrs MPOMEXKYTOYHOM aTTecTallui — MMCbMEHHas!.
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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
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