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Annoranus

Jucuumnuaa «OCHOBBI CO3/IaHUSl U(PPOBBIX JIBONHUKOB» BXOJIUT B 00pa30OBaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenuaibHoctd 15.03.04 «ABTOMaTH3alUs TEXHOJOTMYECKUX MPOLIECCOB M MPOU3BOJCTBY»
HaIPaBJIECHHOCTH «ABTOMATH3aLIUs TEXHOJIOTHYECKUX MIPOLIECCOB U MPOU3BOACTBY. Jucuurimna
peanmmu3yetcs kadenpoit «Ne31».

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIMIMX KOMIICTCHITHIA:

[IK-1 «CnocoOHOCTh coOMpaTh M aHAJIU3UPOBATH UCXOAHbIE HH(POPMAIIMOHHBIE JTaHHBIC
TSl IPOEKTUPOBAHUSI CPEJICTB U CUCTEM aBTOMATU3AIII

[IK-2 «CnocobHOocTh ydacTBOBaTh B paboTax MO MOACIUPOBAHUIO TPOAYKIIHH,
TEXHOJIOTHYECKUX IPOILIECCOB, MPOU3BOACTB, CPEACTB M CHUCTEM aBTOMATH3allud, KOHTPOJI,
JUArHOCTUKU M UCHBITAHUN C UCMHOJIb30BAaHHUEM COBPEMEHHBIX CPEJICTB aBTOMAaTHU3UPOBAHHOIO
MIPOCKTUPOBAHUS»

CopepxaHue UCHUUIUIMHBI PAcCMOTPEHbl OCHOBBI OPraHU3allud COBPEMEHHOTO U
MEPCHEKTUBHOTO KOMITBIOTEPHO-UHTEIPUPOBAHHOTO IPOCKTUPOBAHUS AJIEKTPOMEXAHUUECKHUX
yCTPOMCTB. MeToAbl U CpeACcTBa MAIIMHHON IpadHKU, TPEXMEPHOTO MOAEIUPOBAHHUS, OCHOBBI
TEOPHUH METO/Ia KOHEYHBIX JIEMEHTOB M PEaTU3YIOIINE €ro MPOrPaMMHBIE TIPOYKTHI.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT Cieayromue (QopMbl OpraHu3aluu
y4eOHOro IMpoIiecca: JICKIIH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS pa00Ta 00YJArOIIErocs.

[IporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUINE BHUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe IK3aMEHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISeT 6 3a4eTHBIX enuHul, 216
YacoB.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUIi»



1. TlepeueHb IIAHUPYEMBIX PE3yIbTAaTOB O0YUYECHHUS MO JUCLUTUIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

ConepxaHue IUCHMIUIMHBI PAacCMOTPEHBI OCHOBBI OpraHU3allid COBPEMEHHOTO H
HNEPCHEKTUBHOIO KOMITBIOTEPHO-UHTETPUPOBAHHOTO IPOCKTUPOBAHUS HIIEKTPOMEXAHHMUECKUX
YCTPOMCTB. METOIIbI M CpeACTBAa MAIIMHHOW TpadUKH, TPEXMEPHOTO MOAEIHPOBAHHUS, OCHOBBI
TEOPHH METOJ[a KOHEUHBIX 3JIEMEHTOB U PeaJIn3yIOIINe ero MporpaMMHbIE TPOAYKTHI.

1.2. JlucumniuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BbICHIEr0 00pa3oBaHus (Jajee —
OIl1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB 00Y4EHUS IO JUCLHUIUIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydyeHus AUCLMILIMHBI O0OydaroUuiics AOKEH 00jaiaTh CeIyOLIUMU
KOMIIETEHIIMSIMU MM UX 4acTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIMN U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynmna) | Kox u naumenoBanue | Koa u HauMeHOBaHHE MHAMKATOPA JOCTHXKCHUS
KOMIIETEHIINHU KOMITETEHIINHI KOMIIETEHIIUH
[1IK-1 CnnocobHOCTD
TIK-1.3.1 3HaTh METOABI aHAJIN3a UCXOTHBIX
cobupats u
JTAHHBIX TSl TPOEKTUPOBAHUS CPEACTB U CUCTEM
aHaJIN3UPOBATH
aBTOMaTHU3ALNHI
HCXOJIHbIE
ITpodeccuonanbhble [IK-1.VY.1 ymeTp npuMeHsATs HH(POPMAITHOHHBIC
MH(pOpMaLMOHHbIE
KOMIIETEHILIUH TEXHOJIOTMH JIJIs1 IPOCKTUPOBAHMS CPEJCTB U
JTAaHHBIE 1151
CHCTEM aBTOMAaTHU3AIIHI
MIPOCKTUPOBAHUS
[T1K-1.B.1 BnageTs HaBbIKaMU MIPOEKTUPOBAHUS
CPEJCTB U CUCTEM
CPEIICTB M CUCTEM aBTOMAaTH3alNU
aBTOMATHU3AIHU
ITIK-2 Crioco6HOCTH
y4acTBOBATh B
paboTax 1o [1K-2.3.1 3HaTh METO/IbI U CPEACTBA
MOJICTUPOBAHUIO MOJICIMPOBAHUS MPOAYKIINHU, TEXHOJIOTHIECKUX
MPOJYKLIUH, MPOIIECCOB, MPOU3BOJICTB, CPEJICTB U CUCTEM
TEXHOJIOTHYECKUX aBTOMATHU3AIMH, KOHTPOJISI, TUATHOCTUKHU U
MPOLIECCOB, HCTIBITAHUI
pou3BOACTB, cpencts | [1IK-2.V.1 ymeTs npuUMeHSITh TaKeThI
[TpodeccronanbHbIe P FICTB, Cpelt M P
KOMITETEHIIHH U CUCTEM MPUKJIAHBIX TPOTrpamMM AJI1 MOJAEIHPOBAHUS
aBTOMAaTH3aluH, 00BEKTOB PO ECCHOHATBHON AESITETbHOCTU
KOHTPOJIA, [IK-2.B.1 BnageTh HaBbIKaMU MOJEIUPOBAHUS
JIMAarHOCTHKHU U MPOAYKIIMH, TEXHOJIOTHYECKUX MPOIECCOB,
UCIIBITaHUM C MIPOU3BOJICTB, CPEICTB U CUCTEM
HCIIOJIb30BaHUEM aBTOMATHU3AIMH, KOHTPOJISI, TUAarHOCTHKU U
COBPEMEHHBIX CPEACTB | UCIIBITAHUI
ABTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS

2. Mecro nucuumiauHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYEHHUH CIENYIOIIMNX AUCLUTIINH:
— «UWHxeHepHas U KOMIbIOTEpHas rpaduka.
3HaHUs, TOJMy4YeHHbIE NPU HU3YYEHUU MaTepuala JaHHOM JUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAaThCsI PU U3YUYEHUU IPYTUX JUCLUILINH!
— «lIpousBojcTBEHHAs NPEIUIIIOMHAs IPAKTUKA.




3. OOBeM U TPYJOEMKOCTh TUCITUTUIHHEI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M paclpele]ICHHe dTOW TPYJOEMKOCTH IO 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 paboTs (JIP), (uac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 112 112
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 JUCHUIUIMHBI TIO Pa3/ieiiaM U BUJIaM 3aHITHH.
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 COBpPEMEHHOW 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

Tewma 2.1. IlporpammHsiii mpogykT SW 9 - 19 - 28
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. Hectaumonapusie 3agauu B MKD

Tema 3.5. Henunelinsle 3agaun B MKD

Paznen 4. IlporpaMMHBIE TPOIYKTHI, PEATU3YIOIINE
MKD3 9 - 12 - 28
Tewma 4.1. [Taker ELCUT




Hroro B cemectpe: 34 34

112

Hroro 34 0 34 0

112

IIpakTHyeckass MOATOTOBKA 3aKJIKOYacTCd B HEINOCPEICTBEHHOM  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 MPUBEICHO B Ta0OHIIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB 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

[NonsiTHE TUPPOBHIX ABOHHUKOB

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 MKO
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.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTDb

W3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTUYEeCKUX | TpyaoeMKOCTh, |MPAaKTHYECKOM |pasnena
n/m 3aHATUN 3aHATUH (uac) MIOATOTOBKH, | AUCIUI
(dac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPHUBEICHBI 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 Cpefe 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 00y4aromuxcs
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
80 80
nucuurnael (TO)
[ToaroToBKa K TEKyIIEMY KOHTPOIIIO 12 12
ycneBaemoctu (TKVY)
IToaroToBka K MpOMEKyTOYHOU
20 20
attecranuu (ITA)
Bcero: 112 112

5. Ilepedenp yueOHO-METOANYECKOTO OOECTIEUEHUs
JUISL CAMOCTOSTETTEHOM pabOThI 00YYAIONIUXCS TTO TUCIHUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepuallbl JUIsl CaMOCTOSTeNIbHOW paboThl 00ydaromuxcs 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 MMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

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

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

yueOHoe mocodue / A. 1. SImanun,
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 00pa3oBaTeNbHBIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb DJIIEKTPOHHBIX O0pa30BaTEIBHBIX PECYPCOB HH(POPMAIMOHHO-
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 UCTIONB3yeMOr0 IPOTPaMMHOTO obecriedeHus 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 WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabimue 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepUAIbHO-TEXHUYECKOH 0a3pl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
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 MPOBEICHUS TPOMEKYTOUHOM aTTecTalun
10.1. CocTaB OIIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IMPOMEKYTOYHOW aTTeCTaIlluu
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tabnuie 13.




Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOUYHOM aTTeCTaIllH

Buza npomMexyTo4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crmcok BOIIPOCOB K 9K3aMCHY

10.2. B xauecTBe KpUTEpHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00Yy4JaloUIMMHCs MPUMEHSETCs S5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET HCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKATbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakrepucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayupHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICOBATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOW JIMTEPaTypHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKCHHS C TIPAKTUYCCKOM
JICSITCIIBHOCTBIO HAIPABJICHHUS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CcBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4aromuiicst TBEPI0 YCBOMII IPOTPAMMHBINM MaTepuall, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JESATEIBbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIaJICET CUCTEMOM CTeHaIN3uPOBAHHBIX TOHSITUH.

«XOpOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— YaCTUYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOTPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MOJIOKECHHUS,;

— He (POpMYIIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

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

Kon

Ne /i [Tepeuens BompocoB (3a7a4) A7 IK3aMeHa
WHJIMKaTOpa

1. Opranu3zanys COBpEMEHHOM TEXHOJOTUH POEKTUPOBAHUS MaIlIVH [1K-2.3.1




2. ITonstue o CASL texnonoruu I1K-2.3.1
3. [Tonsitue PDM cucremax I1K-2.3.1
4, [Iporecc pa3paboTKu U3AEIU [1K-1.3.1

ITK-1.B.1
5. [TporpamMmMHbIe TPOAYKTHI 3-X MEpHOH TpaduKu I1K-1.B.1
6. | IIlporpammuslii npoaykt SW [1K-2.3.1
7. Pabota B cpene SW [1K-2.B.1
8. Cumyisiniuu Mexanuzma B SW I1K-2.B.1
Q. OcHoBHbIe noJioxkenust reopun MKO I1K-2.3.1
10. | Knaccuduxkanuu 3amay, pemaeMbix MKO [1K-2.3.1
11. | Ilnockwue 3agaun B MKD [K-1.¥.1

I1K-1.B.1
12. | OcecummerpuuHas 3anaua B MKO [IK-1.V.1

I1K-1.B.1
13. | Hecranmonapusie 3agauu B MKO [IK-1.V.1

I1K-1.B.1
14. | Hemuneiinsie 3agaun 8 MKO IIK-1.V.1

I1K-1.B.1
15. | [IporpammMHbIe npoayKThl, peanusytomnpe MKO [IK-2.V.1

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

Kon

No i/t Ilepeuens Bompocos (3amay) s 3auera / nudd. 3adera
p P (sanas) x upd HHIUKATOpa

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

Ilepeuenr TeM [l KypCOBOTO MPOCKTHUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOTHhI
MpeICTaBJICHBI B Tabuie 17.
Tabnuna 17 — Ilepeyers TeM JUisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne /i [TprMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
B KypCOBOH paboThI

Y4eOHBIM JIAHOM HE MPEAYCMOTPEHO

Bompocsl 111 mpoBeeHHsT TPOMEXKYTOYHOM aTrTecTalii B BHUJIE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

Kon

Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
00y4YeHusI, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToquveckrie ~ MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEPU3YIOUUX JTanbl (OPMUPOBAHHUS KOMIETSHIIMH, coAepx arcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMUX MNOPSIO0K U MPOUEaypy




IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTaluu 00yJaromuxcs
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4aroIMUXCsl 10 OCBOEHUIO IUCIUIIUHbBI

11.1. Meroauueckue yKazaHHs s OOYyYalOIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Mmarepuaa.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE WU3JI0KEeHMe yueOHoro marepuana. Ha3HaueHue cOBpEeMEHHOH JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO TIO TEME, 2 B OCBOCHHH
(GyHAaMEHTaIbHBIX MpoOJEeM JUCUMIUIMHBI, METOJOB HAay4yHOrO II03HAHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKius packpbiBaeT NOHATUHHBIN amnmapar
KOHKPETHOW o0yacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMHU JAUCLHUILIMHAMU.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMUMUCS JIGKIIMOHHOTO MaTepraa;

— T[IOJIyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HaHUM, YpPOBEHb
KOTOPBIX OIpeJIeNAeTCs 11eJIeBOM YCTAaHOBKOM K KaX/10l1 KOHKPETHOH TeMe;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHEe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— MOsBJIEHHE HEOOXOAMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— T[OJIyuyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTHSl HAYKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HAY4YUTbCSI METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACIATH IJIaBHBIE MBICIU U
HOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3JIMYHbIX
(bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JIeKIIMOHHBI  MaTepua’d MOXKET COIpPOBOXKAATHCA JAEMOHCTpauuedl chnainoB
MCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuaja IpU IPOBEIECHUU KOPOTKUX JUCKycCUl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JeKIIHOHHOI0 MaTepuaa:

— Tewma 1.1. Ilonarue o CASL texHonmorun

— Tewma 1.2. Ilonsatue PDM cucremax

— Tewma 1.3. TIpouecc pa3paboTku U3AeIHit

— Tema 1.4 IlousTie uuppoBIX ABOHHUKOB

— Tewma 2.1. Ilporpammuslii mpogyktr SW

— Tewma 2.2. Pabora B cpene SW

— Tewma 2.3. Cumynauuu Mmexanusma B SW

— Tewma 3.1. Knaccudukanuu 3amad, pemaembrx MKD
— Tewma 3.2. Ilnockue 3agaun B MKD

— Tema 3.3. OcecummerpuyHas 3amaya B MKD

— Tewma 3.4. Hecraunonapusle 3agauun B MKO

— Tewma 3.5. Henunelinele 3anaun B MKO

— Tema4.1. ITaker ELCUT

— Tewma 4.2. IIporpammHbIe TPOAYKTHI, peanusyromue MKO

11.2. Meroauueckue yKazaHusl Il OOYYarOIUXCsS MO BBITIOJHEHUIO JT1a00PATOPHBIX
pabor

B xone BeimonHeHus n1a0OpaTOpHBIX pPAadOT oOOydaromUHCs MAOKEH YIIyOUTh W
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.



Brimonnenue mabopaTOpHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTHUECKON, pacueTHO-
AHAJIMTHYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITUH.

BrimonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCS SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYEHUS JUCIUIUIMHBL, ONpENeiseMOl Yy4eOHbIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUS IMPOLIECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIuvieHHe, pa3BUTUE U JCTAIM3alUs TEOPETHUUECKUX 3HAHUM, MOJIYYEHHBIX Ha
JEKLMSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOH  paboTel ¢ 1a00opaTOpPHBIM
o0opyoBaHrEeM U pudopamu.

3aganue U TpeOoBaHMS K IPOBEICHUIO JaOOPATOPHBIX PabOT MPUBEACHBI B CIEIYIOUINX
HMCTOYHMKAX:

MonenrpoBaHue METOOM KOHEUHBIX 3JIEMEHTOB B nmporpaMmmuoM komiuiekce ELCUT : [
OJNEeKTPOHHBIA pecypc]| : METOAMUYECKUE yKa3aHHs K BBINOJIHEHHIO JabopaTopHbix padot / C.-
[Terep6. roc. yH-T aspokocM. pubopoctpoeHus ; coct. M. A. CanoBa. - DJIEKTPOH. TEKCTOBBIC
nmad. - CII6. : U3n-Bo I'VAII, 2015. - 91 c.

ABTomaru3anus pacueta u npoexkrupoanus podoros u PTC : [ DnexTpoHHBIi pecypc] :
npaktukym / B. B. bynaro, C. C. Tumodee ; C.-Iletep6. roc. yH-T a’3pOKOCM.
npuOOpOCTpOEHHUSL. - DNEKTPOH. TeKcToBbIe AaH. - CII6. : U3a-so I'VAIIL, 2019. - 97 c.

Crpykrypa 1 hopMa oTdeTa 0 JJabopaTopHOM padbore

Otuer o nabopaTopHOW pabore wuMeeT QOpPMYy THUIEPTEKCTOBOTO JOKYMEHTa,
COJIepIKaIIero 3aJlaHue Ha JabopaTopHyI paboTy, KpaTKUE TCOPETHYCCKHE CBEICHUS IO TEME
pabOThI, ONMHCAaHHE CXEM M aJIrOPUTMOB, HCIIOJB30BAHHBIX TIPHU BBIMOJHEHUH pPaOOTHI,
pe3y.]'II)TaTI)I BBIYNCIINTCIIBbHBIX 3KCHepI/IM€HTOB B BUJIC Fpa(bI/IKOB (III/IaI‘paMM), a TAKXE€ BBIBOJBbI
10 UTOTaM IIPOICIAHHOM PadOTHI.

TpeboBanus K 0hOpMIIEHHIO OTYETA O JaOOpaTOPHOH padboTe

Otder MODKEH CcOAepX aTh TUTYJIBHBIA JIHCT, a €ro COJCp)KaHUE JOJDKHO OBITh
odopmieno cornacao 'OCT 7.32 — 2017.

HopmatuBHass JmokymeHTamus, HeoOXomaumas st OoQOpMIICHHS, TpHUBEICHA Ha
anexTpoHHOM pecypce ['YAIL: https://quap.ru/standart/doc

11.3. MeToauueckue yKazaHus sl OOYJAIOIIUXCS O MPOXO0KACHUIO CaMOCTOSATEIHHON
paboThl

B xone BHIOTHEHHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUTUIICS BBIMOIHSAET paboTy MO
3JIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPETOJaBaTeIIsl, HO 0€3 ero HernocpeACTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM ¢opme OOydeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTOTHEHUSI CaMOCTOSITEIBHON paboOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe TIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU H CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHﬁ, o0ecrieunBaeT BBICOKHHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YCHHs, TMOMOTaeT TNOMyYUTh HABBIKA TIOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHS.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJaronuxcst SBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;


https://guap.ru/standart/doc

— METOJUYECKUE YKa3aHUs MO BBITOJHEHHIO KOHTPOJIBHBIX paboT (1 oOydaromuxcs
1o 3a049HOU (popme oOydeHwHs ).

11.4. Metoauyeckue yKa3aHUS I OOYYArOIIUXCS TI0 TMPOXOXKICHUIO TEKYIIETOo
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuii KOHTPOJb YCHEBAGMOCTH NIPEIyCMaTpUBAaeT KOHTPOJb KayecTBa 3HAHUU
00yJaromuUXCsi, OCYIIECTBISIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS XO0Jla OCBOCHUS
JIMCIHIIIHHEL

Texymuii KOHTPOJb YCHEBAEMOCTH CTYACHTOB TIPOBOJUTCSA ITYTEM MOHUTOPHHTA
pPE3ybTAaTOB BBHITIOJIHEHHS J1a0OpPaTOPHBIX paldOT, KOHTPOJIBHBIM BOIPOCAMH Ha 3aIlHUTE
IPAKTUYECKUX M JIA0OpaTOpHBIX paboOT, IMyTEM IIOJY4YEHHUs OOpaTHOW CBA3M BO BpeEMs
MIPOBEICHMUS JICKITUH.

CBoeBpeMeHHasl cJja4a OTYETOB IO JIAOOPATOPHBIM M MPAKTUYCCKUM 3aJaHUSIM U
MOJIOKUTEIBHBIM PE3yJbTaT Ha 3alIUTEe ATHX PAOOT MOXET YYUTHIBATHCS TMPHU TMPOBEICHUU
IIPOMEKYTOUHOM aTTECTALUU.

11.5. Meroauyeckue ykazaHus Ijisi OOYYarOUIMXCS MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[Ipomexyrounas  arrectauus  OOydalolUMXCsl — MpPeAyCMaTpUBaeT  OLICHUBAHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceost:

— 1uddepeHIMpPOBaHHbBIM 3a4eT — 93TO (opMa OLEHKM 3HAaHUH, IOJy4YEeHHBIX
o0y4aromuMcsl TpU U3YYCHUU AUCHMUILTUHBL, TPU BBIMOTHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAY4HO-UCCIEA0BATEIbCKUX PA0OT U MPOXOKIEHUH MPAKTUK C aTTECTALIMOHHON OLIEHKOU
«OTJIIMYHOY, «XOPOIIO», KyIOBIETBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

[Ipomexyrounas arrecrauus npoBoautcs no ®OC, npusenenHomy B 1.10.3 maHHOMU
paboueii mporpaMMBbl TUCHUTUTUHEIL.



Jluct BHeceHUs: U3BMEHEHUH B pabouyio MporpaMmy AUCIHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




