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AHHOTaUA

Huctmmummna «LludpoBoe mpoekTupoBaHHe» BXOIUT B 00pa30BaTEIbHYIO MPOrpamMMy
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakajlaBpuata II0 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 «CriocobeH npruHUMAaTh y4acTHE B IPOSKTUPOBAHUH 00BEKTOB IIPO(hecCHOHATBHOM
JEATETbHOCTH B COOTBETCTBUM C TEXHMUYECKUM 3aJaHUEM UM HOPMATUBHO-TEXHUYECKOM
JIOKYMEHTAIIUEI»

ConepxaHue AMCUUIUIMHBI OXBATHIBAET KPYI BOIPOCOB, CBA3aHHBIX C pa3pabdOTKU
JNEKTPOTEXHUYECKUX YCTPOHCTB C HCIOJIb30BaHHEM 3D-TeXHOJIIOTHH TeoOMEeTPHUYEeCKOro
MOJIEJIMPOBAHUS U aHAJIU3A.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEKIHUH, JJA00paTOpHbIE pabOTHl, CAMOCTOSTENbHAS Pad0Ta 00YJarOIIErOCs .

[IporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHbI CIEAYIOUIUME BHUABI KOHTPOJS: TEKYIIHA
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 npenogaBaHusi JUCIUTUIMHBI

]_IeJ'IB JUCHUITIIMHBI

MMOAroTOBUTb CTYACHTA K HpOCKTHOﬁ u HCCHCHOB&TCHBCKOﬁ

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

1.2. JQucumminHa

BXOAUT B

COoCTaB

yactd, (QOopMHUpyeMOW  Y4aCTHUKAMH

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 AUCHUILTUHBI OO0YYAIOLIUICS JODKEH 00JalaTh CIeIyIOIUMHU
KOMIETSHIMSIMHU WM WX YacTaMU. KoMneTeHIMy U MHAMKATOPhI 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(HEeCCHOHATBEHOM
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 MMPOCKTUPOBAHUS JIJIS
npodeccnoHabHOM | ohopmIleHUS paboueii TOKyMEHTAluA 00 BEKTOB
[TpodeccuonanpHble | 1ATEIHLHOCTH B npoeccroHalbHOI 1eATEeNbHOCTH
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
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYEHHUH CIIEIYIOUIUX TUCIUIUINH:
— «HHadopMaTHKa,

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

3HaHI/I$I, IOJIYYCHHBIC IIPpH H3YUYCHUU MaTcpuajia }IaHHOI\/’I JUCHUIIIINHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIb30BATHCA IMPU U3YUCHUHN APYTUX OUCHUILINH:
— «AJIJIUTUBHBIEC TEXHOJIOTHHU B QJICKTPOSHCPTCTUKED,

— «IIpou3BoacTBEHHAS NPESAAUNIOMHAS TPAKTUKA.

3. O0BeM u TpyI0EeMKOCTb TUCITUTUIUHBI




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

Tabmuna 2 — O6beM U TPYLOEMKOCTh JTUCIUILITMHbI

TpynoemMKocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0Mo6KuU 34 34
AyoumopHhusie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3anarus  (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (1ac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 21 21
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 AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasnesibl, TeMbl JUCLIMILIHHBL ek | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (uac) (dac) (Jac)
Cemectp 7
Paznen 1. BBenenue 1 1
Pasznen V2 JKu3HEHHBIN UK U CTaius pa3paboTKu 2 2
21631 (<) 1307

Paznen 3. Mamunoctpoutensusie CAIIP 2 2
Paznen 4. Mouenu nerajei 3 4 2
Pasnien 5. Coopku 2 4 2
Pasnien 6 Ueprexu 4 4 6
Pasnen 7 VmkeHepHBIi aHAN3 3 22 6
HWroro B cemecTpe: 17 34 21
Uroro 17 0 34 0 21

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCSl B  HENOCPEACTBEHHOM  BBIIIOJHEHUHU
oOy4JarlolMMHUCS  OMNpeNeJIeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oyayulei
npodecCHOHATIBHOMN 1S TeTbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEJCHO B TabauIe 4.




Taomuua 4 — Cone

KaHHC pas3acyioB M TCM JICKIMOHHOI'O UKJIa

Howmep paznena

HazBanwne u COACPIKAHUC Pa3aCIIOB U TEM JICKIHMOHHBIX 3aHATHI

1

Beenenue
IIpeamer, pecypchl U BUIbI 3aHATANA TUCUUIUIMHBL, €€ 3aa4d U CBS3b C IPYTUMHU
TUCIUIUIMHAMHA ~ OCHOBHOW  00pa3oBaTeNbHOW MpOrpaMMBbl.  PexoMmeHmgyeMmbie
HWCTOYHUKHU

JKu3HEHHBIH UK U CTAAWsI pa3pabOTKH M3ICITHIA
Kuznenneid ukn m3nenuii. CBs3b CTaguuM pa3paOOTKHM C PaHHUMHU CTagusIMU
MPOEKTHUPOBAaHUsI W  MPOM3BOACTBOM. KOHKYpEHTOCIOCOOHOCTh H  CTaaus
pazpabotku. IloTpeOuTenbckue W MPOW3BOACTBEHHBIC TeXHOJNOTHH. CTHIH
npoextupoBanusi, CALS. TpaauuuoHHBIE W TEepeNoBBIE MPOLECCH Pa3pabOTKH.
Hudporas pazpadbotka: ndppoBbie TBOWHUKH U (abpuKku Oyaymiero.

Mammaoctpoutenbabie CAITP

Mamunoctpoutensiple  CAIIP  kak wuHTerpupoBaHHbIE cpelnbl  HUGPOBOH
paspabotku m3nenuii, Buasl usgennii. CAD\CAE\CAM-cucteMsl, HX POJIb U MECTO
B pa3pabotke usnenuii. Kateropum nporpammuoro ooecredenus CAIIP (tsokenbie,
cpemHue, nerkue, OTKpeIThie). Kpymueimme mnpomssomutenmu [10 CAIIP.
JIOKyMEHTBI,  NPOLECCOB  IMPOEKTHPOBAaHHI.  MOAEIbHO-OPUEHTUPOBAHHOE
npoektupoBanue. Pabouas cpena u unrepdeiic nonszobarenss CAD\CAE-cucrem.
IIpoekTrl. I'eoMeTpuueckoe MopaenupoBaHue. .MaTemaTHuecKoe MperCTaBICHUE
reoMeTpUYecKuX Mojienel. I'eomeTpruueckoe MpocTpaHCTBO U CUCTEMBI KOOPIUHAT.
CBoiicTBa KapKacHBIX, IOBEPXHOCTHBIX U 00BEMHBIX Mojeniell. CiocoObI co3aanus
reoMeTpuyeckux mopened. CucreMbl KOOpAMHAT U CIIOCOOBI BBOAA KOOPIMHAT
Touek. IlousTus TCOMCTPUUCCKUX PCAAKTOPOB: NMPUMUTHUB, IJICMCHT, KOMIIOHCHT,
IreOMETPUUYECKH OOBEKT, TEeOMETpUsl M KOHTYpP, CHpaBOYHAs W 3CKHU3HAS
reoMeTpus, OObEKT, JeTaib, cOopka. CBOHCTBAa T€OMETPUIECKUX OOBEKTOB.

Mopenu neranen

ITonsitue nmeramu. Cpena sckuza u aeranu. 3D- texHonorus. 2D u 3D-3cku3bl
(xoHTYpBI), 0oOpa3ylolue W Hampasisitonue. Paboune MIIOCKOCTH, OCH, TOYKH.
3aBUCHMOCTH M TPHBSI3KH B 3CKHM3aX, pa3MepHble 3aBUCUMOCTU. CcChplIOYHas H
3CKU3HasE TeoMeTpusi B dcku3ax. KoHCTpykTHBHBIE 3neMeHTHI. [lapamerpuzanms
pu  MOJCIUPOBAHUM JeTainell. buOMMOTEKM © mapaMeTpUYEecKUe PSbL.
AZanTHBHbBIE 3JIEMEHTH. THIOBBIE KOHCTPYKTUBHBIE 3JIEMEHTHL. PenakTupoBaHue
MOJEJIEN JeTalICH.

Coopku

Wepapxust moHsTHIA: 3aKa3, w3enue, cOOpka, y3ed (moacOopka), KOHCTPYKITHS,
JIeTallb.

Crparerun KOHCTPYHPOBaHUSI «CBEPXY BHH3» M «CHU3Y-BBepx». HMepapxuueckas
CTPYKTypa KOMIIOHEHTOB m3zenus B Opaysepe. Crnenudukammu. COOpodHBIC
3aBUCUMOCTH, WX Hajio)keHne u yhanenuwe. Co3laHue W3EINi: MAaCCHBBI,
KOMITOHEHTHI. KOHCTPYKTHBHBIE 3JIEMEHTHI UIsl BCTaBKH B H3JEJHeE, CeMeilcTBa
JeTale M KOHCTPYKTHUBHBIX 3JIEMEHTOB, DJIEMEHTHI ceMelicTBa. CTaHAapTHBIE U
MMOJIb30BATEILCKUE JICTAIIH.

KauecTBeHHBIN 1 KOMTUYECTBEHHBIN aHAIH3 FEOMETPUU JieTallelt 1 cOOpOK. AHaIN3
IIETTIOCTHOCTH,  TEXHOJOTMYHOCTH, KOMOWHHUPOBAHHBIM  aHAMW3  KPWUBHU3HBI,
layccoBoli KpUBU3HBI, CEYCHMIA, KOJIMYECTBEHHBIN aHanmu3 IuddepeHnrnaibHbIX
rmapaMeTpoB, MEXaHWYECKHMH aHaimm3. V3MepeHHWs ©W Ccpe3pl B MOJCIISX.
Peanmuctudeckas Bu3yanu3amnusi TEOMETPHUESCKIX MOJAENICH: CKPBITHE HEBUIUMBIX
JIMHUW, pacKpalluBaHUE, TOHHUPOBAHUE, CBOICTBA MATEPUAIOB U TEKCTYPHI.
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Ous3nyecKre XapaKTePUCTUKH JETaNeH U COOPOK. AHaNM3 M3JCIHA: MPOBEPKU HA
MPOCTPAHCTBEHHOE TMEPEKPhITHE, HAIMYUE CTEICHU CBOOOJIEIL. Anumarus
KOMITOHEHTOB. KuHemaTtnueckuii W OUHAMHYECKHH aHanmm3. AHaTW3 B
unterpupoBanHbix CAIIP u B cuctemax aBTroMatusupoBanHoro aHanmmsa (CAE).
ITepenaua wmomeneit u3 CAD B CAE. IlpunoxeHuss s mpocMoTpa
reOMETPUUYECKUX MOJIETIEH.

Ueprexu

AccolMaTUBHOCTh 4YepTexkedd W Moxeneit. [1a0moHB W cTaHAAPTHl YepTEKEH.
Hcnonp3oBanue mapaMeTpUUECKUX BUJIOB YEPTEIKEH B KAayeCTBE ICKHU30B IS
cozmanus 3D wmomene. CTWiaM W CTaHmApPTBI YEPTEXKEH, pemaKTHPOBAHUE.
UeprexxHble pecypcbl. Buasl Ha deprekax, BHABI UYepTeXa, pa3pesbl.
[NosicHuTebHBIE AJIEMEHTHI (JIOMOTHUTEIbHAST MH(POPMAIUS K BUAAM): pa3Mephl,
Mapkephbl, O0003HAYEHWs, TEKCT, HOMEp IIO3WINH, CHEeIUUKanms, TadmIa,
CBApHOW MIOB, TIepedYeHb W3MEHEHWH, CUMBONBL. (OCHOBHBIE CTaHAAPTHI
KOHCTPYKTOPCKOM JTOKYMEHTAIIHH.

YHuepcaiapabie (hopMmaTel iepenayun nanabix B CAIIP.

NHxeHepHBIN aHaIu3
Merto KOHEUHBIX 3ieMeHTOB. Bupl uccnenoBanuii B CAE-momyne Solid Works
Simulation u SolidWorks Flow simulation.
Hanpsoxkenno — nedopmupoBannoe coctosinne (HJC). Cpencrsa ananuza HJC B
CAD u CAE. 3agaun HJIC B anexTpomexaHuke: AeopManny BaloB U KOPITyCOB
anekTpudeckux mammH. Jledopmanun nepenad B anekrponpusoae. HAC cbopok.
ITogroroBka u pewenue 3agau B CAIIP u CAE. YacroTHeii anHanu3. 3amaya
YaCTOTHOIO  AHAJINW3a  JJEKTPOTEXHUUYECKHX  KOHCTPYKLUHMH  (9JIEKTpHUECKHE
MAaIllWHBI, TPUBOJBI, DIEKTPOTEXHUYECKUE InKadbl). PemieHne 3amad 4acTOTHOTO
aHaNIu3a AIEKTPOTEXHUYECKUX KOHCTpyKuuii B CAIIP

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

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJOEMKOCTh

No
/o

N3 aux Ne

Tewmbl npakTrueckux | DopMbl npakTUdeckux | TpymoeMKOCTb, |MpaKkTUYECKOl |pa3aena
3aHATHI 3aHATHI (dac)

MOJTOTOBKH, | IHCIUT
(gac) JIUHBI

VY4eOHbIM MIIaHOM HE IPEAYCMOTPEHO

Bcero

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

Tabmuna 6 — JlaBopaTropHble 3aHSITHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HaunmenoBanme nabopatopHbix paboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemectp 7
1. Monenu neraneii (KOpIycHbIE I€TaJH) 2 2 4
2. Mogenu netayielt (Tesa BpameHus) 2 2 4
3. COopku 4 4 5




4. YepTexu 4 4 6
5. Crarunueckoe nccnegopanue B CAE-monyie 2 2 7
6. | Tepmmueckoe uccnenoanue B CAE-momyne 4 4 7
7. JIuHelHbIe TMHAMUYECKHE UCCIIENOBAaHUS B 4 4 7
CAE-monyne
HccnenoBanus ycTamocTu 4 4 7
HccenenoBanus Ha yIapHYIO HArpy3Ky 4 4 7
Hccnenosanue B SolidWorks Flow 4 4 7
Simulation
Bcero 34 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsr caMmocTosTenbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabmmua 7 — Buasl caMoCTOSTENIbHOW PabOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrostensHoi paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
11 11
qucuuraael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka Kk TEKymeMmy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Homamnee 3amganue (13)
KontposbHble pabotsl 3a04HUKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 5 5
artecrauuu (ITA)
Bcero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThI 00YUYAIOIIUXCS IO TUCIIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepuallbl JUIsl CaMOCTOSITENIbHOW paboThl O00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U IIEKTPOHHBIX YUEOHBIX U3AaHUIH

Kommuectso
9K3EMILTIPOB B
U gf_ngfge c bubnmnorpadudeckas ccpiika OUOHOTEKe
(KpoMme SIIEKTPOHHBIX
9K3EMIUISIPOB)
[IpoxopoB  A., Kouuxk JL -
udposas TpaHchopmanus.
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Jlann, 2011:342 c.

ISBN 978-5-9275-3277-3.

KnynnukoBa, 0. B. Meron
KOHEUHBIX 3JIEMEHTOB JuIs
MOJICIUPOBAHUSl  YCTPOICTB U
cucreM : yuebHoe nocobue / 0. B.
KitynnukoBa. — PocrtoB-Ha-/loHy:
I0®Y, 2019. — 85 c.

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

HccnenoBanue 371€KTPOMarHATHBIX
XapaKTEePUCTUK TpE€x(a3HbIX
ACUHXPOHHBIX )IBI/IFaTeHeﬁ B
cucTeme aHam3a  RMxprt®:
METOJUYECCKUC YKa3aHus K
1abOpaTOPHBIM W MPAKTUYECKUM
pabdoram/ Cocr.: I'.U. IIpokodnes,
M.B Ilemenés. 2013

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

ABTOMaTI/BI/IpOBaHHOC
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https://lk.etu.ru/deanery#/files/all

MPOCKTUPOBAHUE
ANIEKTPOTEXHUYECKUX  YCTPOMCTB:
METOJ. YKa3aHus K jab. paboram u
NpPaKTHYECKUM 3aganusm/ coct. I.
. IIpoxodres, P.B.111youn

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

ABTOMaTU3UPOBAHHBIN aHaJIN3
HaNPsHKEHHO-€(OPMHPOBAHHOTO

COCTOSIHUS KOHCTPYKLUH u
MIPOLIECCOB TeriooOMeHa:
MeTtoauueckue yKa3aHus K

7a00paTOPHBIM U MPAKTUYECKUM
sarstusim/ coct. . W. TIpokodnes.
2016

K88

Beenenune B coBpemennnie CAIIP.
Kypc nexkumii / Mamox B.H. -
Mocksa: JIMK IIpecc, 2010.- 192
c.

DJIEeKTPOHHBIN pecype

ABToMaTHu3anus pacuera U 50
npoekTupoBanus podotoB u PTC:

npaktukym/ B.B. Bbymaros, C.C.

Tumodee — Cn6.: I'YAIL 2019 —

97 c.

ABTOMAaTH3aIMsl TPOEKTHUPOBAHUS 50
Y TPOM3BOJICTBA: MpakTHKym/ B.B.

bynaros, C..B. Conénsii, C.A.

Cepukos, A.A. Kynpunnknii, A.B.

Peicun— Cn6.: I'YAIL, 2020 - 95 c.

7. TlepedyeHb AIMEKTPOHHBIX 0Opa30BaTEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTn « HTepHeT»

Ilepeuenn AJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcos UH(pOPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMILIHHEI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HaumeHnoBanue
https://lib.quap.ru Caiit oubmmoreku I'YAIT
https://cals.ru [TpuknanHas JTOrHUCTUKA
solidworks.com Caiit CATIIP Solidworks

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHI

8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOro TMpH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepedyeHp UCONIB3yeMOro MPOrpaMMHOro obecrieueHus npejacranieH B Tadbuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHHS
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https://lib.guap.ru/
https://cals.ru/
http://www.solidworks.com/

Ne /1 HaunmenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE

[lepeueHb UCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHIUUECKOH 0a3bl

Ne HanmeHoBaHUE COCTaBHOM YacTh Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (pu HEOOXOUMOCTH )
1 MynbTuMeanitHas TEKIUOHHAS ayAUTOPUS 21-18, 21-21
KommnbroTepHsIii Kiacce 31-04

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJISI NPOBEIACHHS MPOMEKYTOUHONW AaTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Ta6muna 13 — CocTtaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlUH

Bua npomMeXyTo4HOM aTTeCTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHUIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUINM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS cOPMUPOBAHHOCTH KOMIIETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutbHAs mIKaIa P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPUBS3LIBAECT YCBOSHHBIC HAYYHBIE MOJIOKESHHSI C MMPAKTUIECKON
JIESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJi0 000CHOBBIBAET U apIyMEHTHUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJEET CHCTEMON CIIeMAIM3HPOBAHHBIX IOHITHIH.

«OTIIMYHO»
(Ga4uTCHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

«XOpOoHIOo»
(Ga4uTCHO»

— 00yJaroUics TBEPIO YCBOWII MPOrPAaMMHBIN MaTepHajl, IPaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C NPAKTHYCCKOH JESITEIBbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET HAYYHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BIAJCET CHCTEMOM CIIEIMAIM3UPOBAHHBIX ITOHITHH.

«YIOBJICTBOPUTEIILHO»
(Ga4TCHO»

— oOyyJaronuics yCBOWJI TOJIBKO OCHOBHOM NPOTpaMMHBIA MaTepHua,
[0 CYILIECTBY H3JaraeT €ro, ONHpasCh Ha 3HAHHUS TOJbKO OCHOBHOWU
JIUTEPATYPBHI;

— JIOIYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHM 3HAHMI
HaIIpaBJICHUS,

— c1abo apryMeHTUPYET HayYHbIC TTOJIOKEHUS;

— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIEHUI;

— YaCTHUYHO BJIAJCET CUCTEMOM CIEIMAIM3UPOBAHHBIX OHSITHH.

HCYIAOBJIICTBOPUTCIILHO»
HEC 3a4YTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpaMMHOTO
MaTepuana;

— JIOMYCKAeT  CYIIECTBCHHbIC  OIMMOKKM W  HETOYHOCTH  TIPU
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBJICHUY;

— VCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHEHUH 3HAHHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOpMYIHPYET BEIBOJIOB M 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MATCPHAIIBI.
Bormpocs! qu1st 5x3aMeHa npecraBieHbl B Tadbauie 15.

Tab6muma 15 — Borpocsl i1 9k3aMeHa

Ne n/mt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
UHAMKATOpa

1. [Mudposoe npoektrpoBanue. OcHoBHbIe TepMuHbI M noHsTUs. | [TK-3./1.3

2. CurcTeMHBIN TOAXO0I B IPOEKTUPOBAHNU CIIOKHBIX MK-3.J1.5
TeXHUYECKUX crcTeM. CUCTEeMHBIN aHaJIUu3 CIOXKHBIX CUCTEM

3. Ctunm ¥ cTpaTteruu NpOEKTUPOBAHUS MK-3.J1.5

4. Bunel npoexkTHON foKyMeHTanuu. MeToipl nudpoBU3auu [K-3./1.4
IIPOEKTHOH TOKYMEHTALIUH.

S. JKu3HEeHHBIN HUKI IPOAYKIMU. DTabl )KU3HEHHOTO LIUKJIA. [K-3./1.4
WHdopmanroHHas MOJeIb )KU3HEHHOTO ITHKIIA.

6. Ponp 1 MECTO KOMIIBIOTEPHBIX TEXHOJIOTHN UCCIEA0OBaHUSA U NK-3.J1.5
ITPOEKTUPOBAHMSI B JKU3HEHHOM LIMKJIE U3/1EIUN

7. [Tonsitue u cocra CAIIP I1K-3.J1.5

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

9. Kareropuu u «riupamuga» CAIIP, oOMeH pe3ynbraTamu M[K-3.1.5
pabotel CAIIP pa3nuyHbIX KaTeropui M NpoOU3BOAUTEIEH

10. XapakTepUCTUKH ITPOCTPAHCTBA, B KOTOPOM CO3Ja0TCs M[K-3.1.5
reomerpuueckue mojenu CAD-cucrem

11. WuTepodeiicel u padoune cpeasl noacucrem CAIIP MK-3.J1.5

12. I'eomeTprueckoe npoCcTpaHCTBO, CUCTEMBI KOOPAUHAT U [IK-3.14.2
eIMHULBI u3MepeHus B nojacuctemax CAIIP

13. Bunwr m3nennii mo 'OCT T1K-3.J1.1

14. KoHcTpykTusHble 31eMeHThl CAD-cuctem MK-3.J1.2
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15. KapkacHas reomeTpruueckas MoJi€ib, JOCTOUHCTBA U NK-3.J0.5
HEJIOCTaTKH

16. IToBepxHOCTHAs reOMETpUYECKasi MOJIENb, JOCTOMHCTBA U [K-3.1.5
HEJIOCTaTKH

17. TBepaorenbHas (00beMHas) FTEOMETPUYECKAst MOJIEb, [K-3.14.5
JOCTOMHCTBA M HEOCTATKH

18. [Tapamerpuszanus B CAD-cuctemax K-3.J1.3

19. 3ajaun ¥ CpeICcTBa peIaKTUPOBAHMS IeTalielt U COOPOK B IK-3.J1.5
CAD-cucremax

20. KonnuecTBennas u kadectBeHHas Bepuduxaius B CAD- [K-3.11.6
crcTeMax

21. ABTOMAaTH3a1Us CO3AAHUS KOHCTPYKTOPCKUX JOKYMEHTOB: K-3.1.2
4epTeXHU U crenupuKanuu

22. Tumnb! ananuza HanpspkeHHO-AeGopmupoBanHoro coctosuus u | [1K-3.J1.1
UX XapaKTEPUCTUKU

23. HanpspokenHo-neopMupoBaHHOE COCTOSIHUE JIeTallel U [K-3.0.5
cOOPOK (CXOJCTBO M PA3IHYINC)

24, Tunsl MoJzieneil, uCIob3yeMble B CUCTEMaX KOHEUHO- [K-3.J1.5
3JIEMEHTHOTO aHAJIM3a: JUCKPETHAsE MOJICTIb.

25. Tunsl Mosieneil, uCrob3yeMble B CUCTEMaX KOHEUHO- [K-3.0.5
9JIEMEHTHOTO aHAJIM3a: PacyeTHAss MOJAECTb.

26. CX0IMMOCTB IpoIIecca pacyeTa U ero poiib B Bepru(UKAIHH MK-3.J1.5
pe3ynbrara

27. CerouHasi CXOIUMOCTh TIPOIIECCa U €€ POJIb B BepU(DUKAIIHN IK-3.14.5
pe3ynbTara

28. «Macrepay MpOEKTUPOBAHUS U MX POJIb B IPOLIECCax MK-3./1.1
POSKTHPOBAHHUS

29. «KanpKynsTopbl» 1 UX pPoJib B MPOIECccax MPOSKTHPOBAHHMSI MK-3.J1.5

30. ['paHuyHbIE ¥ HaYAJIbHBIE YCIIOBUS B MOJIEJISIX [TPOLIECCOB [K-3.0.5
TeIIonepe1aun

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne n/n Ilepeuens BonpocoB (3agau) it 3aueta / aud . 3agera Koz
WHIMKaTopa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO TMPOEKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — IlepeyeHp TeM JUisi KYPCOBOTO IPOEKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOTHI

[TpuMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/m .
KYpCOBO#l pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIH IepeueHb BOITPOCOB JUIsI TECTOB

. Kon
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
HHAUKATOpa
1. | Pacnonoxute B MpaBWJILHOW MOCIENOBaTeNIbHOCTH dTanbl ku3zHeHHoro | TTK-3.J1.1
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LUKJIa U3ACIHS
[IpoekTupoBanue
MapkeTuHr

[ToaroroBka mpou3Bo/ICTBA
Cua0xenue

KonTponb

IIpousBoacTeo
DKCIUTyaTalus
Yrunuzauus

PeMoHT 1 00cny)uBaHHE

CoNOR~wWNE

YcraHoBUTE  MpaBWIBHYIO — IOcienoBaTenbHOCTh  aedcTBuit  mpu | [1K-3.J1.6
MPOBEACHUHN MH)XeHepHoro aHanu3a B CAE-cucteme
1. Omnpenenenuie NpUKIaIbIBAEMON CHIIBI
2. IloctpoeHue ceTKH KOHEUHBIX AJIE€MEHTOB
3. BbIOop MaTepuana u3gaenus
4. OrmpeneneHue BU1a KperieHus
Kakas crpaTerust npoekTHpOBaHUs IPEICTABIECHA HA PUCYHKE? IK-3.11.1
EVe * - ‘l
T o | [omn | oo || o S | P
™ 1 M2 [ 3 Hfm 6
5 F
"3 o I g I
a) JIMHEWHAs
0) muKIUIecKas
B) pa3BETBIEHHAsS
I') CIy4alHOIO MOKCKa.
CrnoskHas cucTeMa He XapaKTepHu3yeTcs IK-3.J1.1
a) NepapXUYHOCTHIO
0) 1leneHanpaBIeHHOCThIO
B) IMHAMUYHOCTBIO
T') HaJIS)KHOCTHIO.
K ¢pynkuuam PDM-cuctem otHOCHTCS [K-3./1.4
a) yrpaBJIeHUE 3aracamMy Ipou3BOCTBA
0) ynpaBieHue MpolieccaMyu U MOTOKaMH padboT
B) YIpaBJeHHE XPaHEHUEM JaHHbBIX U IOKyMEHTaMHU
r) dopmuponanue KJI
Y cTaHOBUTE COOTBETCTBUE MEXKAY TOJHKHOCTHIO M TUIIOM IK-3.14.2
JOKYMEHTaluu
1. HMuxeHep-KOHCTPYKTOp a) Ty
2. HVmxeHep- TEXHOJIOT 6) IIOH
3. HWmxeHep 1o HaJISKHOCTH B) [IpuHnunuanbpHas cxema
4. TexHu4ecKHi IHcaTesb r) MapuipyTtHas kapTa
YcranoBute cooTBeTcTBUE Mexay Kiraccom CAITP u mporpammoi IK-3./1.3
1. Jlerkuit a) Solidworks
2. Cpennuit 0) CATIA
3. Tsoxensiid B) AutoCAD
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8. | Jaiite nmoHsATHE BapuallMOHHOM ITapaMeTpU3aluu MK-3./1.2

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONpEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAIl, pernmameHTHpPYIOIIUX MOPSJOK U MPOLEIypYy
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUYHON aTTeCTaluu 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue ykazaHus IS OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHue COBpEMEHHOM JieKUuU B
paMKax JWCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAay4yHOro I103HAHMs, HOBEHMIINX
JOCTUKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUs, €€ MNpoOJeMbl, AAeT LENbHOE NPEJACTABICHUE O JHUCLUIUIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K Ka)KIOW KOHKPETHON TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOoJaBaTeIeM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKM W TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKailine rofpl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepual (BBIAECNSTH IJIaBHBIE MBICIU U
NIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B Pa3IMUYHBIX
bopMynupoOBKax);

— TOJy4YyeHHE TOYHOIO MOHMMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JlekuMOHHBI  MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAaLMEd ClIalijoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUH 00
0COOEHHOCTSX MPUMEHEHUS OTJENBHBIX TEMATHK M0 JUCIUTUINHE.

11.2. Meroauueckue ykazaHus A OOYyYaloIUXCs MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKH, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIIMOHHOW XapaKTEPUCTHUKOW 0O0Yydaromerocs.
BrimonHenune mabopaTopHbIX pabOT COCTOUT M3 KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.
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Brimonaenne nmabopaTOpHBIX pabOT OOydarOmMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpelensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4YaroLIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUILINHBL,

— 3aKpeIuieHHe, Pa3BUTHE U JeTallu3alus TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JCKITHSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH [0 U3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3aganue U TpeOOBaHMS K IPOBECHHUIO JIAOOPATOPHBIX PAOOT

Crnncok 3aanuii npeacrasieH B 11 4.4, Tabnuna 6.

[Tepen npoBenennem 1abopaTopHBIX PadOT CTYIEHT 0053aH BHUMATEIBHO 03HAKOMHUTHCS
C MCTOAUYCCKNMU MaTCpruajlaMu.

Crpykrypa ¥ popMa oTyera 0 JadopaTopHON padbore
1. TuTynbpHBIHA JUCT.

2. llens paGoTHI.

3. OCHOBHBIE TEOPETUYECKHE TOTOKCHHUS.

4. Tlopsanok BBIOMHEHUsT pPAaOOTHL, C€ TpeACTaBiIeHHEM (GopMynd, TpadUuIecKux
3aBUCUMOCTEN U CKPUHUIIOTOB.

5. BriBoABL

TpebGoBanus Kk oopMIIEHHIO OTYETa O TabopaTopHOi paboTe

Odopmienue 1a60paTopHO pabOTHI BHIIOIHIETCS B COOTBETCTBUU C TPEOOBAaHUAMU OTAEIA
HopMatuBHOU fokymeHTaruu ['Y AIL, npeactaBinenasiMu Ha caiite ['Y ATl
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HpI/I HCBBIIIOJTHCHHUHN J'Ia60paTOpHBIX pa60T B O6’beMe, BBIJIAHHOM IIpE€TIOAAaBaTCICM Ha
ceMeCTp, CTYACHT moJIy4dacT OLICHKY CHECYOOBJIICTBOPHUTCIBHO» npu MPOXOKIACHUHA
HpOMG)KyTO‘-IHOfI aTTeCTaluu.

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUS] CaMOCTOSITENIHLHOM pabOThI, 00yJaroUuiics BBIMOIHAET padOTy 1O
3aJJaHUI0 ¥ IIPU METOJUYECKOM PYKOBOJCTBE IpErojaBaTelis, HO 06e3 ero HemocpeaCTBEHHOrO
y4acTusl.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENLHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3sHoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
U HaBbIKM B YCBOGHHWU M CHUCTEMAaTH3allMM MPUOOpeTaeMbIX 3HaHUN, 0OECHeuMBaeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEHMs, NOMOIaeT MOJIYyYUTh HABBIKM IOBBIIIECHUS
po(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENBHYIO  paloTy
o0yyaromuxcsi, ABJIsIeTCs y4eOHO-METOAMYECKHI MaTepHalibl MO JUCLIUTUIMHE.

11.4. Metoauueckre yKazaHusl [UIsl OOYYAarOIIMXCS TIO MPOXOXKICHHIO TEKYIIETro
KOHTPOJIS YCTICBAaEMOCTH

Texymuit KOHTPONb YCIEBAEMOCTH MpEeAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeJbI0 OICHUBAHMS X0JIa OCBOCHUS
IUCIHTIINHEL
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Texymmii KOHTPOJIb YCIIEBAEMOCTH IMPOBOJMTCS HA MPAKTUUECKUX 3aHATHAX B YCTHOM
dopmare.

Pe3ynpraTel TeKymiero KOHTpPOJS COOOLIAIOTCS CTYAEGHTaM HEMOCPEICTBEHHO Ha
CIICIYIOIIEM 3aHITHU.

Pe3ynpTaThl TeKyIIero KOHTPOJS YCIIEBA€MOCTH YYHUTHIBAIOTCS NPU  IPOBEICHUU
IPOMEXYTOYHOU aTTecTanuu. [IpM HEMpPOXOXKAEHUH TEKYIIErOo KOHTPOJS CTYIACHTY CTAaBUTCS
OLICHKA «HEYJIOBJIETBOPUTEIHEHOY.

11.5. MeToauveckue yKa3aHus I OOyYarOUIUXCS MO MPOXOXKIACHHUIO MPOMEKYTOUHOMN
aTTecTaluu

[IpomexxyrouHass  arTectanus  OOYYaIOIIUMXCS  MPEAyCMaTpHBAeT  OICHHBAHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3Y/IbTATOB 00Y4YeHMs MO aucuuIuinHe. OHa BKIIIOYAET B
ce0s.

— 9K3aMeH — (opma OILEHKM 3HAaHUH, IOJYyYCHHBIX OOYYAIOIIMMCS B IpoLEecce
W3YYCHHUS BCEH TUCIUILUIMHBI WJIM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIBHOUW PabOThI, CIIOCOOHOCTH
HpI/IMeHﬂTb nux ajs peLHeHI/ISI HpaKTI/I‘-IeCKI/IX 3a1a4. 3K33M€H, KakK HpaBI/IJIO, HpOBOI[I/ITCﬁ B
MEPHOJ SK3aMCHAIIMOHHOM CECCHMM M 3aBEPIIACTCS AaTTECTALMOHHON OIICHKOM «OTIMYHOY,
«XOPOIII0Y», «YAOBIECTBOPUTEIBHOY, «HCYIOBICTBOPUTEITHHOY.

HpOMC)Ky’l'O'—IHaﬂ arrecragmusad OLOCHHUBACTCA 110 p€3y.]'II)TaTaM TCKYHICFO KOHTpOHH
yCIIeBaeMOCTH. B citydae, €ciii CTYJCHT 10 YBaXUTEIbHON NPUYMHE HE BBITOJIHWI TPEOOBaHUS
TEKYIIEr0 KOHTPOJsS, €My NPEIOCTABISETCS BO3MOXXHOCTh CHIaTh 33J0JDKCHHOCTH TIO
HpONyIIeHHBIM TeMaM. DopMa MPOBECHHS TPOMEKYTOUHOM aTTECTAIIUHN — TUChMEHHAS.
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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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