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Annoranus

Hucuumnunaa «OCHOBBI cO3/IaHUSl U(PPOBBIX JIBOMHUKOB» BXOJIUT B 00pa3OBaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenuanbHocTH 16.03.01 «Texnuyeckas ¢u3uka» HaNpaBIeHHOCTH «DHU3NYECKHE METOMIbI
KOHTPOJIS KAueCTBa U IMAarHOCTUKWY. JlucuuiuiiHa peanusyercs kapeapoid «Ne31y.

JucuumnnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BHIITYCKHUKA CICAYIOIIMX KOMIETCHIIHIA:

[IK-4 «CrnocoOHOCTh K CO3/IaHHI0 MATeMAaTUYeCKUX W WHGOPMAIMOHHBIX MOJENeH
UCCIIEIyeMbIX TPOIECCOB, SBJIEHUH U OOBEKTOB, OTHOCAIIUXCS K MNPOPecCHOHATBHON
JESATEIILHOCTH

[IK-6 «CriocoGHOCTh IPUMEHATH COBpEMEHHbIE NH(GOPMAIIMOHHbBIE TEXHOJIOTHH, MAKEThI
NPUKJIAJHBIX TPOTPAMM, CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTHU U 0a3bl JaHHBIX B MPEIMETHON
o0ractu Jyuis pacuera TEXHOJIOTUYECKUX ITapaMeTPOB»

CopepxaHve JIUCLUUIUIMHBI PACCMOTPEHbl OCHOBBI OPraHU3allUd COBPEMEHHOIO U
MEPCIEKTUBHOIO KOMITBIOTEPHO-UHTEIPUPOBAHHOTO IMPOEKTUPOBAHUS AJIEKTPOMEXAHUUYECKHUX
YCTPOMCTB. METONbI M CpeACTBAa MAIIMHHOW TrpaduKH, TPEXMEPHOTO MOICTUPOBAHUS, OCHOBBI
TEOPHUH METO/1a KOHEYHBIX JIIEMEHTOB U PEATU3YIOLIUE €r0 IPOrpaMMHBIE IPOIYKTHI.

[IperonaBanyie TUCHMIUIMHBI TPEAYCMaTPUBACT CleAyone (GopMbl OpraHU3aIHN
yueOHOro Impoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS padoTa 00y4aroIIerocs.

[IporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHUS JHUCUUILIMHBI COCTaBISCT 6 3a4eTHBIX enuHuIl, 216
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUN»



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
CopepxaHue IUCLUUIUIMHBI PACCMOTPEHBl OCHOBBI OPraHU3allMd COBPEMEHHOIO U
IEPCIIEKTUBHOTO KOMIIBIOTEPHO-UHTETPUPOBAHHOIO IMPOCKTUPOBAHUSA AIIEKTPOMEXAHUYECKUX
YCTPOMCTB. METONIbI M CpeACTBAa MAIIMHHOW TpaduKH, TPEXMEPHOTO MOICTUPOBAHUS, OCHOBBI
TEOPUU METOJa KOHEUHBIX 3JIEMEHTOB U PEATU3YIOLINE €r0 IPOrPaMMHBIE IIPOTYKTHI.

1.2. JducumrmiuHa

BXOAUT B

cocCTaB

yactd, (QopMHpPYEeMOH  y4aCTHUKAMHU

00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIEr0 0O0pazoBaHus (nanee —

OI1 BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus NTUCHMIUIMHBI OOyYaroONIUics TOJDKEH 001ajarh CleqyIoIuMH
KOMIIETEHIIMSIMU MM UX 4acTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS
Kon u
Kareropus (rpynna) Kon 1 HanMeHOBaHME HHIUKATOPA JOCTHIKCHUS
HaMEHOBaHUE
KOMIIETEHIINHA KOMIIETEHIIUU
KOMIIETEHIIUHA
I1K-4 CriocobHOCTE
K CO3JIaHHIO [1K-4.3.1 3HaTh NpUHLIMIIBI TOCTPOEHUS
MaTEMAaTHYECKUX U MaTeMaTHYeCKUX U HHPOPMAIMOHHBIX MOJICIICH
MH(}OPMaLMOHHBIX [IK-4.Y.1 ymeTs IpoBOAUTD UCCIIETOBAHUS
Mozeein MIPOLIECCOB, SIBICHUNA U 00BLEKTOB, OTHOCSIIIUXCS K
[TpodeccronanbHbIC A port ’ . ’ B
KOMITETCHIIHH UCCIIeTyEeMbIX npodeccnOHABHOM IeATEIIBHOCTH
nponeccos, sapieHui | [1K-4.B.1 BrageTs MeTO1aMu TOCTAaHOBKH 3a/1a4
1 00OBEKTOB, 1 00pabOTKH pe3yIbTaTOB KOMITBIOTEPHOTO
OTHOCSIINUXCS K MOJICIIMPOBAHUS SIBICHUH, OTHOCSIIMXCS K
poecCHOHATBHOW | IPO(ECCUOHATILHOM NeSTeIILHOCTH
EATENLHOCTHA
ITK-6 CriocobHOCTE
MIPUMEHSATH
COBpPEMEHHEBIE
P I1K-6.3.1 3HaTh NPUHIMUIBI IPUMEHEHUS
uH(pOpPMaIMOHHbBIE . ..
MH(POPMAIMOHHBIX TEXHOJOTUM JJIs pacuéTra
TEXHOJIOTHH, MTaKeThI
TEXHOJIOTMYECKUX ITapaMeTpPOB
MIPUKITaTHBIX
[1K-6.Y.1 ymMeTh NpUMEHSATh NAKEThI
[IpodeccuonanbHbie | MPOTpaMM, CETEBHIE .
MPUKJIAJHBIX TPOTPaMM B paMKax MHKEHEPHOU
KOMIIETEHITUH KOMITbIOTEpPHBIE sanaum
TEXHOJIOTHHU U 0a3bl
TIK-6.B.1 BnameTs HaBBEIKAMH HCITOJIL30BAHUS
TAHHLIX B

MpeAMETHOM 001acTH
JUTS pacueTa
TCXHOJOTNYCCKUX
napaMeTpoB

KOMITHIOTEPHBIX TEXHOJIOTUM B paMKax
npodeccnoHaNbHO 1eATEeNbHOCTH

2. Mecro nucuumiauHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYEHHUH CIENYIOIIMNX AUCLUTIINH:
— «UWHxkeHepHas U KOMIbIOTEpHas rpaduka.

3HaHI/I$I, MOJIYYCHHBIC IIPpH H3YUYCHUU MaTcpuajia }IaHHOI\/’I JUCHUIIIINHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT HUCIIOJIb30BATLCA ITPU U3YUCHUH APYTUX OUCHUILINH
- ((HDOI/ISBOI[CTB@HH&SI OpCAAUITIIOMHAA ITPaKTUKaA».




3. OOBeM U TPYJOEMKOCTh TUCITUTUIHHEI
Jlanubie 00 oOmieM oO0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIbHBIX BHUIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp OuCyuUnIUHLL, 6/ 216 6/ 216
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020MoeKu 34 34
AyoumopHnuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTsl (JIP), (uac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 54 54
Camocmoamenvnan paboma, Bcero (4ac) 94 94
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIUHBL, UX TPYAOEMKOCTh

Jlexmuu | 113 (C3)| JIP KII CPC

Pazgensl, TeMbI TUCITUTLIMHEI (1ac) (aac) (1ac) (4ac) (uac)

Cemectp 7

Paznen 1. Opranu3zanus COBpeMEHHOW TEXHOJIOTUU
OPOEKTHPOBAHMS ~ MallMH, HOHSATHE  LU(PPOBBIX
JIBOMHUKOB

Tewma 1.1. ITonstue o CASL TexHONMOTHN

Tewma 1.2. Ilonstue PDM cucremax

Tewma 1.3. Ilponecc pa3paboTku U3nenuit

Paznen 2. IlporpammHble TpPOAYKTHI 3-X MEpHOMH
rpaduku

Tema 2.1. IIporpammHstiii mpoaykT SW 9 - 19 - 23
Tema 2.2. Pabota B cpene SW

Tewma 2.3. Cumynsiiuu Mexanusma B SW

Paznen 3. OcuoBHble nonoxenus Teopur MKO
Tema 3.1. Knaccudukanuu 3agau, pemaemsix MKD
Tema 3.2. ITnockue 3agauu 8 MKO

Tema 3.3. OcecummeTrpuynas 3amada B MKO

Tewma 3.4. Hectaunonapusie 3agauu B MKD

Tema 3.5. Henunelinsle 3agaun B MKD

Paznen 4. IlporpaMMHBIE TPOIYKTHI, PEATU3YIOIINE
MKD3 9 - 12 - 24
Tewma 4.1. [Taker ELCUT




Hroro B cemectpe: 34 34

94

Hroro 34 0 34 0

94

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei

poheccuoHaNbHOM JeSTeNbHOCTDIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0OHIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep
Ha3Banue u copepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATUN
paszzneina

1 OpraHu3aisi COBpEMEHHON TEXHOJIOTHHU MTPOSKTUPOBAHHS MAIIINH
ITonsrue o CASL texHomornu

ITonstne PDM cucremax

[Iporecc pa3paboOTKu U3ACTHIA

[NonsTHE TMUPPOBHIX TBOHHUKOB

2 [IporpaMMHBIe IPOAYKTHI 3-X MEpHOU TpaduKu
[Iporpammuslit mpoaykt SW

Pa6ora B cpene SW

Cumynsiuu mexanusma B SW

3 OcHoBHbIE noN0xkeHus Teopun MKD
Knaccudukanuu 3amay, permaembix MKO
[Tnockue 3agaun B MKD
OcecummeTtpuunas 3agadya B MKO
Hecranuonapusie 3agaun 8 MKO
Henuneiineie 3agaun B MKO

4 [Iporpammusbie npoaykThl, peanuzyrompe MK
MMaker ELCUT

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1z1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTDb

W3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTUYEeCKUX | TpyaoeMKOCTh, |MPAaKTHYECKOM |pasnena
n/m 3aHATUN 3aHATUH (uac) MIOATOTOBKH, | AUCIUI
(dac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TAOIHIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne TpynoemMKOCTh, | IPAaKTUYECKOU | pa3zeina
HaunmenoBanue 1a60paTopHbIX paboT PyA - | TP pasi
n/m (uac) MTOATOTOBKH, | JHCILIHII
(gac) JINHBI
Cemectp 7
1. | Benenue, MOCTpOEHHE TIPOCTHIX OGBEKTOB | 3 | 3 | 1




B SolidWorks

2. | IlocTpoeHue CIOXHBIX OOBEKTOB B Cpefie 4 4 2
SolidWorks

3. | [MocTpoeHne cOOPOK OOBEKTOB B cpeie 4 4 2
SolidWorks

4. | Cratuueckue  HArpy3ku B cpefe 3 3 2
SolidWorks simulation

5. | JluHamMuueckue  Harpy3ku B cpene 4 4 2
SolidWorks simulation

6. | Aunamuyeckue Harpy3ku B cpene flow 4 4 2
SolidWorks

7. | Cozmanue o6bekToB B cpene ELCUT 4 4 4

8. | Craruueckue Harpy3ku B cpene ELCUT 4 4 4

9. | Jlunamudeckue Harpy3ku B cpene ELCUT 4 4 4

Bcero 34 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuXxcs
Buner caMmocTosiTennbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 7,
Bun camocrositensHoi paboTh
yac yac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania
75 75
nucuurnael (TO)
[ToaroToBKa K TEKyIIEMY KOHTPOIIIO 9 9
ycneBaemoctu (TKVY)
IToaroToBka K MpOMEKyTOYHOU
10 10
attecranuu (ITA)
Bcero: 94 94

5. Ilepedenp yueOHO-METOANYECKOTO OOECTIEUEHUs
JUISL CAMOCTOSTETTEHOM PabOThl 00YYAIOIIUXCS TT0 AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepuallbl JUIsl CaMOCTOSITENIbHOW paboThl O00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHs meYaTHBIX U SJEKTPOHHBIX YU4EOHBIX U3/IaHUH TIpUBeieH B Tabmuile 8.
Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

KomnuuecTBo 3K3eMILIsIpoB
HIudp/ B OMOIoTEKE
bubnuorpapuyeckas ccpuika
URL anpec (KpoMe AIIeKTPOHHBIX
IK3EMIUTSIPOB)

https://e.lanbook.com/book/788 | KommnbroTepHO-UHPOpMaIIMOHHBIE
TEXHOJIOTUH B JIBUTATEICCTPOCHHU :

yueOHoe mocodue / A. U. SAimanun,
10. B. T'ony6es, A. B. Xapos, C.




M. IIumoB. — Mockaa :
Mammnoctpoenue, 2005. — 480 c.
— ISBN 5-217-03301-0. — Texkcr :
AJIEKTPOHHBIH // JIaHs :
AIEKTPOHHO-OMOINOTEUHAS
cHCTeMa.

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens JIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 - IlepedeHb DJIIGKTPOHHBIX O0pa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJICKOMMYHHUKAIMOHHOMN ceTn «HTepHeT»
URL aapec HaumenoBanue

He npenycmorpeno

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOT0 oOOeCHeueHHs, HCIOJIb3YEeMOT0 IPH OCYIIECTBICHUU
00pa30BaTeNIbLHOTO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecreueHus

Ne n/nn HaunmenoBanue
1 Solidworks
2 Elcut
8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE
[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabimue 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPpecTaBieH B Tabiauuel 2.

Tabmmna 12 — CoctaB MaTepuaIbHO-TEXHHYECKON 0a3bl

Ne HanmMeHoBaHME cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaIbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 | JlekimoHHas ayIuTOpUs

2 | KoMIIbIOTEpHBIH Kitace

10. OueHouHbIE CpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IMPOMEKYTOYHOW aTTeCTaIlluu
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tabnuie 13.




Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOUHOM aTTeCTaIllH

Buza npomMexyTo4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crmcok BOITPOCOB K 3K3aMCHY

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH O00Yy4JaloUIMMHCs MPUMEHsETCs S5-0ajuibHas IMIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHHUBEPCUTETa,  IpaBHUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKATbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHkn ypoBHsI COOPMUPOBAHHOCTH KOMITETCHIIUN

Or1eHKa KOMITETEHITUH

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHLIN
5-0ayubHas mKana paKtep (bopvmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr,

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJOKCHHS C TIPAKTUICCKOM
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
<(Ga4YTCHO»

— 00y4Jaronuiicst TBEPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHMS C TPAKTUYECKOH JEATSIBbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOpOLIO»
<Ga4YTCHO»

— o0yyaromuiicss YCBOMII TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY H3JaraeT €ro, ONHpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOMyCKaeT HeCYIIECTBEHHbIE OIIMOKN M HETOYHOCTH;

— ACHBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUM 3HAHUM
HaIpaBJICHUS,

— c1abo apryMeHTHPYET HayuHbIE MOJI0KECHHUS,

— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB  0000IIECHHUI;

— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITUH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— O0ydJaromuiicss He YCBOWJI 3HAYUTEIHHOW 4YacTH MPOrPaMMHOTO
MaTepuana;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTU  IpHU
paccMOTpeHHH pobsieM B KOHKPETHOM HallpaBlIEHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,

— He (JOpMYIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3amMeHa mpeIcTaBiIeHbl B Tadmmie 15.

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ko
Ne n/mt [Tepeuens BompocoB (3a7au) Ui SK3aMeHa A
WHJMKaTOpa
1. Opranu3zanys COBpEMEHHOM TEXHOJOTUH NPOEKTUPOBAHUS MAIlIMH I1K-6.B.1
2. ITonstue o CASL texHosorun [1K-4.3.1




3. [Tonsitue PDM cuctemax I1K-4.3.1
4. ITpornecc pa3paboTKyu u3enui 11K-4.3.1
5. [TporpamMmMHbIe TPOAYKTHI 3-X MEpHOH TpaduKu I1K-4.3.1
6. [Tporpammusbiit mpoayktT SW I1K-4.3.1
7. Pabota B cpene SW [1K-4.3.1
8. Cumynsinuu Mexanuzma B SW I1K-4.V.1
Q. OcHoBHbIe noJioxkenust reopun MKO I1K-4.3.1
10. | Knaccuduxkanuu 3amay, pemaeMbix MKD [1K-4.3.1
11. | Ilnockwue 3agaun B MKD [IK-4.B.1
[1K-6.3.1
IK-6.V.1
12. | OcecummerpuyHas 3amada B MKD [1K-4.B.1
ITK-6.3.1
I1K-6.VY.1
13. | Hecranmonapusie 3agauun B8 MKO [IK-4.B.1
ITK-6.3.1
IK-6.V.1
14. | Hemuneiinsie 3agaun 8 MKO T1IK-4.B.1
ITK-6.3.1
I1K-6.V.1
15. | [IporpammMHbIe poayKThl, peanusytone MKO [1K-4.3.1

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Kon

No i/t IIepeuens Bompocos (3anau) s 3ayera / nudd. 3adera
p p (3ana9) 1 anpd WHIMKATOPa

V4eOHBIM IJIAaHOM HE IpEeaAYCMOTPCHO

[lepeuenr TeM [l KypCOBOTO MPOECKTHUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM Juist KypcOBOTO POEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM pabOTHI

Ne /i [TprMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBITIOIHEHUS
B KypCOBOH paboThI

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

Bompocer it mpoBeneHUsS TPOMEXKYTOYHOW AaTTECTAllMM B BHJIE TECTUPOBAHHUS
npeJcTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Kon

Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCSl 3a09HON (hOPMBI
00ydYeHus, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOIBHBIX PAOOT

He npenycmorpeno

10.4. Metoanueckue Marepuanbl, onpeesIonune MpoLEeaYypbI OLICHUBaHMS
WHIUKATOPOB, XapaKTEPHU3YIOMIMX dTanbl (OPMHUPOBAHHS KOMIETCHIIMH, COACpIKATCA B




JOKAJIbHBIX HOpMaTUBHbIX akTax ['YAII, persaMeHTUpYIOUMX TMOPSIIOK M IPOLERypY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCcTaluy 00y4aroIuXcsl
I'VAIL

11. Meroauueckue yKazaHus JUIst 00yJarOMIUXCsl 10 OCBOCHUIO IUCIUILTUHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEeHHE ydeOHOro Mmarepuana. HasHaueHwe COBpEMEHHOH JIEKIIMU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYyHOTO IIO3HAHMSA, HOBEWUIINX
JOCTMDKEHUH Hay4yHOH MbIciu. B yueOHOM mporecce JeKIUs BBIIOIHIET METO0JOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBICHUE O AUCLUILIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00y4YaroUMUCS JIEKIIMOHHOTO MaTepraa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pasBuTHe 1IpPOPECCHOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKAMIINE TOJbL;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
dbopMynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepuall MOXET CONPOBOXKIATHCA JEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM DA3aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AIETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

— Tewma 1.1. Ilonsatue o CASL texHomoruu

— Tewma 1.2. Ilonsatue PDM cucremax

— Tewma 1.3. IIpouecc pa3paboTKu U3AETUN

— Tewma 1.4 ITonstue nudpoBbIX TBONHUKOB

— Tewma 2.1. Ilporpammuslii mpogykr SW

— Tewma 2.2. Pabota B cpene SW

— Tewma 2.3. Cumynsauun mexanusma B SW

— Tewma 3.1. Knaccuduxanuu 3anau, pemaembrx MKO
— Tewma 3.2. ITnockue 3agaun B MKO

— Tewma 3.3. Ocecummerpuunas 3ana4a B MKO

— Tewma 3.4. Hecraunonapssle 3agaun B MKO

— Tewma 3.5. Henunennsle 3amaun 8 MKDO

— Tema4.1. ITaker ELCUT

— Tewma 4.2. [IporpammHbIe NPOAYKTHI, peanu3zyroniue MKO

11.2. Meroauueckue ykazaHus A OOYyYaloIUXCs MO BBIIOJIHEHUIO J1a00paTOPHBIX
pabor

B xozme BbIMONHEHHS J1a0OpaTOpHBIX paboT oOy4aromMiCs [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TMPAKTHUYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU



HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHONW XapaKTEPUCTUKOM 00ydaromerocs.
Beinonnenne 1abopaTopHbIX pabOT COCTOMT M3 KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopaTtopHbIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOThEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpenensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIIeyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— NpUOOpeTeHHE HAaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHA U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUIeHHEe, Pa3BUTHE U JeTallM3alls TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JEKLUSX;

— MOoJIyuyeHHe HOBOM MH(OpMAIMH 10 N3y4aeMOH TUCLHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000py1I0BaHUEM U MPUOOPAMH.

3ajianue U TpeboBaHus K MPOBEICHUIO JIa0OPATOPHBIX PabOT MPHUBEACHBI B CICAYIOUINX
HMCTOYHHKAX:

MopenupoBaHrue METOAOM KOHEUYHBIX 3JIEMEHTOB B IporpamMmmMHoM komiuiekce ELCUT : [
DNEKTPOHHBIA pecypc]| : METOAMYECKHE YKa3aHWs K BBINOJHEHUIO JiabopaTopHbIX padot / C.-
[TeTepO. roc. yH-T a3pokocMm. mpudbopoctpoeHus ; coct. M. A. CanoBa. - DIeKTpOH. TEKCTOBBIE
nman. - CII6. : U3n-Bo I'YAIL 2015. - 91 c.

ABTomaru3aius pacuera u npoektupoBanus podoroB u PTC : [ DnexTpoHHsIil pecypc] :
npaktukym / B. B. bymaroB, C. C. Tumodeer ; C.-Iletep06. TOC. YH-T a’3pPOKOCM.
npuOOpPOCTpOCHHUS. - DNEKTPOH. TekcToBbIe naH. - CII6. : M3a-so I'YAIL, 2019. - 97 c.

Crpykrypa u hopma otyera o J1abopaTopHOU padboTe

Otuer o mabopatopHOi pabore wumeeT (OpPMYy THUIEPTEKCTOBOTO JIOKYMCHTA,
COJIepKAIET0 3aJlaHue Ha JIA00PaTOPHYI0 padoTy, KpPAaTKUE TCOPETUYECKUE CBEACHUS MO TEMe
paboThI, OINMCAaHHE CXEM | AaJTOPUTMOB, HKCIIOJb30BAHHBIX T[PH BBITOJHCHHHA PaOOTHI,
pe3yJIbTaThl BEIYUCIUTEIBHBIX YKCIIGPUMEHTOB B BUjIC TPaQHKOB (MarpamMm), a TaKyKe BBIBOJIBI
10 UTOTaM MPOJIEJIaHHOM PabOTHI.

TpebGoBanust kK 0popMIIEHUIO OTYETA O JTabopaTOPHOU paboTe

Otder nOOMKEH coAep aThb TUTYIABHBIM JIHCT, a €ro Ccojep)KaHHe [OJKHO ObITh
odopmiteno corsacao 'OCT 7.32 — 2017.

HopmatuBHas nokymeHTanus, HeoOXoaumas mans odopMmieHHUs, TMpHUBEICHA Ha
anekTpoHHOM pecypce I'YAIL: https://quap.ru/standart/doc

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCs MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboTHI

B xone BbINOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarOUTUICs BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOJIBHYIO paboTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocst (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUpPOBaHKUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIEeYMBAET BBICOKHMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
npo(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBJSIIONIMMH  CAMOCTOSATENIbHYIO  paloTy
00y4aromuxcs SABISIOTCS:

— y4eOHO-MeTOAMYECKHU MaTepHal Mo JUCIHUILINHE;


https://guap.ru/standart/doc

— METOJUYECKUE YKa3aHUs IO BBINOJHEHHIO KOHTPOJIBHBIX PaboT (1 oOydaromuxcs
1o 3a049HOU (popme oOydeHwHs ).

11.4, Metoauyeckue yKazaHUsA I OOYYArOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuii KOHTPOJb YCHEBAGMOCTH NIPEIyCMaTpUBAaeT KOHTPOJb KayecTBa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TCUECHUE CEMECTpa C IICNIbI0 OICHUBAHUS XOJa OCBOCHUS
JIMCIHIIIHHEL

Texkymuii KOHTPOJL YCIEBAEMOCTH CTYACHTOB MPOBOJIUTCS IYTEM MOHHTOPHHTA
pPE3ybTAaTOB BBHITIOJIHEHHS J1a0OpPaTOPHBIX paldOT, KOHTPOJIBHBIM BOIPOCAMH Ha 3aIlHUTE
IPAKTUYECKUX M JIA0OpaTOpHBIX paboOT, IMyTeEM IMONY4YEHHs OOpaTHOM CBSI3U BO BpeMs
MIPOBEICHMUS JICKITUH.

CBoeBpeMeHHasl cJa4a OTYETOB IO JIAOOPATOPHBIM W TPAKTHYECCKHM 3aJaHUSM U
MOJIOKUTEIBHBIM PE3yJbTaT Ha 3alIUTEe ATHX PAOOT MOXET YYUTHIBATHCS TMPHU TMPOBEICHUU
IIPOMEKYTOUHOM aTTECTALUU.

11.5. Meroauyeckue ykazaHus Jjisi OOy4aroUUXcCsl MO MPOXOKIACHUIO MPOMEXKYTOUHOM
aTTeCTalMU.

[Ipomexxyrounast ~ aTTecTalusi  OOyYarOUIUXCsi  MPEAYyCMaTpUBAaeT  OLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3YJbTaTOB OOy4eHHS 1O AucHuIuinHe. OHa BKIIIOYAET B
ceos:

— 9K3aMeH — (opma OILEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAIOIIUMCS B IIPOIECCe
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
MPUMEHATh MX JJIs pPEHICHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIIO, MPOBOJUTCS B
MEepUOJT HK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIAeTCsS aTTECTAIMOHHOW OIEHKOW «OTIUYHOY,
«XOPOIIOY, KYIOBICTBOPUTEILHOY, «HEYIOBIECTBOPUTEIHHO.

[Ipomexxyrounas arrecrauusi npoBoautcs no ®OC, npuBegeHHomy B 1.10.3 naHHO#I
paboueli mporpaMMbl TUCIUIUIUHBI.
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