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Annoranus

Jucuumnunaa «OCHOBBI CO3/IaHUSl LU(PPOBBIX JIBOMHUKOB» BXOJIUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenuanbHocTH 16.03.01 «Texnuyeckas ¢u3uka» HaNpaBIeHHOCTH «DHU3NYECKHE METOMIbI
KOHTPOJISl KAueCTBa U IMAarHOCTUKWY. JlucuuiuiiHa peanusyercs kapeapoid «Ne31y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

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

[TIK-6 «CriocoGHOCTh MPUMEHATh COBpEMEHHbIE NH(POPMAIIMOHHBIE TEXHOJIOTHH, TAKEThI
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 MPOEKTUPOBAHUS AJIEKTPOMEXAHUUYECKHUX
YCTPOMCTB. METONbI M CpeACTBAa MAIIMHHOW TrpaduKH, TPEXMEPHOTO MOICTUPOBAHUS, OCHOBBI
TEOPHUH METO/1a KOHEYHBIX JIIEMEHTOB U PEATU3YIOLIUE €r0 IPOrpaMMHBIE IPOIYKTHI.

[IpenogaBanue AMCUMIUIMHBI IPEAYCMATpUBAET cieayloue (OopMbl OpraHU3alUU
yueOHOro Impoliecca: JEeKINH, J1abopaTopHble paboThl, CaMOCTOsITeNbHAs paboTa 00y4aroIIerocs.

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

OO0mas TpyI0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISCT 6 3a4eTHBIX enuHull, 216
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
CopepxaHve JIUCLUUIUIMHBI PACCMOTPEHBl OCHOBBI OPraHM3allUd 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

BXOOUT B

cocCTaB

yactd, (QopMHpPYEeMOH  y4aCTHUKAMHU

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

OI1 BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYEeMbIMU pe3ynbratamu ocBoeHust OI1 BO.

B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroOUIMics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS
Kon u
Kareropus (rpynna) Kon u HanMeHoOBaHNE HHIUKATOPA JOCTUKCHHUS
HAaUMEHOBaHUE
KOMITETCHITHT KOMITETCHIIUH
KOMITCTCHIINH
IT1K-4 Crioco6HOCTB
K CO3JIaHHIO [1K-4.3.1 3HaTh NpUHLIMIIBI TOCTPOEHUS
MaTeMaTHYECKUX U MaTeMaTHYeCKUX U MH(POPMALIMOHHBIX MOJIEIeH
MH(}OPMaLMOHHBIX [IK-4.Y.1 ymeTs IpoBOAUTD UCCIIETOBAHUS
Mojiese MIPOLIECCOB, ABJIEHUN 1 OOBEKTOB, OTHOCSIIMXCS K
[TpodeccronanbHbIC A port ’ . ’ B
KOMITETCHIIHH UCCIIeTyEeMbIX npodeccnOHABHOM IeATEIIBHOCTH
nponeccos, sapieHui | [1K-4.B.1 BrageTs MeTO1aMu TOCTAaHOBKH 3a/1a4
1 0O0BEKTOB, 1 00pabOTKHU Pe3yJIbTATOB KOMIIBIOTEPHOTO
OTHOCSIIINXCS K MOJIETTUPOBAHUS SIBJICHHM, OTHOCSIIINXCS K
poecCHOHABHOW | IPO(ECCUOHATILHOM e TeIbHOCTH
JIESITEIbHOCTH
[TK-6 Cioco6HOCTH
MIPUMEHSATH
COBpPEMEHHBIC
P I1K-6.3.1 3HaTh NPUHIMUIBI IPUMEHEHUS
uH(pOpPMaIMOHHbBIE . "
MH(POPMAIMOHHBIX TEXHOJOTUM JJIs pacuéTra
TEXHOJIOTHH, TTAKETHI
TEXHOJIOTMYECKUX ITapaMeTpPOB
MIPUKITaTHBIX
[1K-6.Y.1 ymMeTh NpUMEHSATh NAKEThI
[IpodeccuonanbHubie | MPOTpaMM, CETEBHIE .
MPUKJIAJHBIX TPOTPaMM B paMKax MHKEHEPHOU
KOMIIETEHIINH KOMITbIOTEpPHBIE sanaum
TEXHOJIOTHH U 0a3bl
TIK-6.B.1 BnameTs HaBBLIKAMH HCITOJIL30BAHUS
JAHHBIX B

MpeAMETHOM 001acTH
JUTS pacueTa
TCXHOJOTNYCCKUX
napaMeTpoB

KOMITHIOTEPHBIX TEXHOJIOTUM B paMKax
npodeccnoHaNbHO 1eATEeNbHOCTH

2. Mecro nucuumiauHsl B cTpykType OI1
HucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYEHHUH CIENYIOIIMNX AUCLUTIINH:
— «UWHxeHepHas U KOMObIOTEpHAs 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 o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB 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 oucCyunIuUHbL, 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, (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.

Ta6n1/1ua 3-— Pa3,[[eJ'IBI, TEMbI JUCHUIUJIMHBIL, UX TPYAOCMKOCTb

Jlexmuu | 113 (C3)| JIP KII CPC

Pazgensl, TeMbI TUCITUTLIMHEI (aac) (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, pemmaembix MK
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 pa3/eiioB U TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep
Ha3Banue u copepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATUMA
paszzneina

1 OpraHu3aisi COBpEMEHHON TEXHOJIOTHHU MTPOSKTUPOBAHHS MAIIINH
ITonsarue 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 MKD
[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 TAOIHUIIE 5.

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

N3 Hux No
Ne | Tembl npaktrueckux | @OpMbI NPaKTHYECKUX | TPyIOEMKOCTh, |IPAKTUYECKOM |pa3jaeia
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, |AUCIUI
(dac) JIUHBI
Y4eOHBIM MJIAHOM HE MPETyCMOTPEHO
Bcero
4.4. JlabopatopHble 3aHATUS
Tewmbl 1a00opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
No TpynoeMKoCTb, | TPaKTUYECKON | pa3aena
HaumenoBanne nabopatopHbIx padboT pyA - | TP pasil
/I (uac) MOATOTOBKU, | JUCLIHII
(gac) JIMHBI




Cemectp 7

1. | Benenue, mocTpoeHne MpPOCTHIX OOBEKTOB 3 3 1
B SolidWorks

2. | IlocTpoeHue CIIOKHBIX 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. | JluHamuueckue  Harpy3ku B cpene 4 4 2
SolidWorks simulation

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

7. | Co3znanue o0bekToB B cpene ELCUT 4 4 4

8. | Craruueckue Harpy3ku B cpene ELCUT 4 4 4

9. | unamuueckue Harpy3ku B cpene ELCUT 4 4 4

Bcero 34 34

4.5. KypcoBoe npoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOW PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosarenbHas padoTa 00yJaronxcs
Bunbl camocrositenbHON paboThI U €€ TPYJIO0EMKOCTh ITPUBE/ICHBI B TabIHIe 7.

Tabmuua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
yac yac
1 2 3
N3yuenune TeopeTnyeckoro Marepuania
75 75
nqucturaHbl (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 9 9
ycneBaemoctu (TKVY)
IToaroroBka K mMpoMeXyTOYHOU
10 10
atrectauuu (I1A)
Bcero: 94 94

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yYaroImuXcs MO JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yJaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHp MeYaTHBIX U SJEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIECH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

Kommuectso 3x3eMIusipoB
bubnuorpapuyeckas ccpuika B OuOmoTeke
(KpoMe 2IIEKTPOHHBIX

Mudp/
URL agpec




AK3EMILISIPOB)

https://e.lanbook.com/book/788 | KommnbroTepHO-UHPOPMAITMOHHBIC
TEXHOJIOTUH B IBUTATEIIECTPOCHUH :
yuebHoe ocooue / A. 1. SImanun,
10. B. T'onry6es, A. B. Xapos, C.
M. [IIunoB. — Mockaa :
Mammnoctpoenue, 2005. — 480 c.
— ISBN 5-217-03301-0. — Texkcr :
ANEKTPOHHBIN // JIaHb :
AJIEKTPOHHO-OMOIHOTEUHAS
cucTema.

7. IlepeyeHb AMEKTPOHHBIX 00OPa30BATEIBHBIX PECYPCOB
H(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

He npenycmoTpeno

8. Ilepeuenr HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUILIHHE.
[Tepeuenp nUCTONIB3yeMOTro IPOrpaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue
1 Solidworks
2 Elcut
8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu

OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE
[lepeuensr uCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIYECKON 0a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 | JlexuuoHHas ayuTopus




2 | KoMmbrOTepHBIN Ki1acce

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTECTAIlUH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIlluN

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

OK3aMeH Crmcok BOITPOCOB K 3K3aMCHY.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulbHas MIKajla OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtbHast ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

Or11eHKa KOMITETEHIUI

XapakreprucTiuka chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHad mIKama PAKTEp (bopmp

— oOyuaronuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

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

— ONUPAsCh HA 3HAHUS OCHOBHON W JIONIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKCHHS C TIPAKTUYCCKOM
JESTSIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaTypPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOH CIIeMAaTN3NPOBAHHBIX TTOHSTHH.

(XOPOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUPYeT Hay4dHbIE MTOJIOKEHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 000OIIEHHUI;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«yZIOBJIETBOPUTEITHHOY
«BaYTEHO»

— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIHHOW 4YacTH MPOrPaMMHOTO
MarepHaa;

— JIOIYCKaeT  CYLIECTBEHHbIE  OMIMOKM W  HETOYHOCTH NP
paccMOTpeHHH TIPpo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNN 3HAHHI;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHHUS,;

— He (JOpMYIHPYET BBIBOJAOB H 0000IICHHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTECHO»

10.3. Tumossle KOHTPOJIBHBIC 3aaHWs UK UHBIC MaTCPUAJIbL.




Bormpocs! (3amaun) nist sKk3amMeHa mpeIcTaBlIeHbl B Taosmie 15.
Tabmuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Kon
Ne i/t [Tepedenn BOmpoCoB (3a1a4) TSl SK3aMeHa HHIKATOPA
1. Opranuzanysi COBpEMEHHOW TEXHOJIOTHHM MPOCKTUPOBAHMS MAIlIMH I1K-6.B.1
2. [Tonsitue 0 CASL TexHoyioruun I1K-4.3.1
3. [Tonsitue PDM cucremax I1K-4.3.1
4, [Iporiecc pa3paboTku U3eIUi I1K-4.3.1
o. ITporpamMMHbIe TPOAYKTHI 3-X MEPHOH rpaduku [1K-4.3.1
6. [Iporpammusblii ipoaykT SW I1K-4.3.1
7. | Pabora B cpene SW IMK-4.3.1
8. Cumyisiiuu Mexanuzma B SW I1K-4.V.1
Q. OcHoBHBIE NOJIOXKEHUS Teoprun MKD I1K-4.3.1
10. | Kimaccudukanuu 3agad, pemaembix MKD [1K-4.3.1
11. | IImockue 3amaun B MKD [1K-4.B.1
IK-6.3.1
I1K-6.V.1
12. | OcecummerpuuHas 3amaua B MKO [IK-4.B.1
ITK-6.3.1
IK-6.V.1
13. | Hecrammonapssle 3amauun B8 MKO T1IK-4.B.1
IK-6.3.1
I1K-6.V.1
14. | Henuneitnsie 3agaun B MKO [1K-4.B.1
ITK-6.3.1
IK-6.V.1
15. | [IporpammMHbIe IpoayKTHI, peanusytompe MKO I1K-4.3.1
Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera HHKATOPA
Y4eOHBIM MJIAHOM HE IPETYyCMOTPEHO

[lepeuenp TeM s KypCOBOTO NPOEKTHPOBAHUSA/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii epedeHb TeM i KypCOBOT'O MPOEKTUPOBAHUS/BBITOIHEHHS
B KypcOBO#l pabOThI

Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO

Bonpocsl s npoBeneHus NPOMEXKYTOYHOM aTTecTalMd B BHUJAE TECTUPOBAHMSA
IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

Kon

Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHIMKaTopa

He npenycmorpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYarolUXcsl 3a09HON (OPMBI
oOydeHus1, IpeCcTaBIeHbI B Ta0muie 19.




Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCcTaluy 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKazaHus JUIsi 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue yKasaHHs A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajna — JIOTMYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHue COBpEMEHHOM JieKUuU B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHH
(dyHaaMEHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HAHMS, HOBEHUIIMX
JOCTYIKEHUH HaydyHOW MBICITH. B ydeOHOM mporiecce JIEKIUs BBITOJIHSIECT METOHI0JIOTHICCKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ NpoOJeMbl, JAaeT LEeNbHOE MPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUITIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUTMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LIEJIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— TOJy4YEHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENIEM;

— pasBuTHEe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TPeAMETYy W
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAayKM M TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKailine rofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
NIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B Pa3IMUHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHUH.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd  CllaliloB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOI0 MaTepuana:

— Tewma 1.1. Ilonarue o CASL texHonmorun

— Tewma 1.2. Ilonsatue PDM cucremax

— Tewma 1.3. TIpouecc pa3paboTKu U3AeIHit

— Tewma 1.4 Ilonstue uudpoBbIX TBONHUKOB

— Tema 2.1. ITporpammusiil npogykt SW

— Tewma 2.2. Pabota B cpene SW

— Tewma 2.3. Cumynsaunu Mmexannsma B SW

— Tema 3.1. Knaccudukanuu 3amad, pemaembrx MKO
— Tewma 3.2. ITmockue 3amaun 8 MKD

— Tewma 3.3. Ocecummerpuunas 3ana4a B MKO
— Tewma 3.4. Hecraunonapssie 3agaun B MKO
— Tewma 3.5. Henunelinble 3anaun B MKO




— Tema4.1. [Taker ELCUT
— Tewma 4.2. [IporpamMHubIe POAYKTHI, peasn3ytomue MKD

11.2. Meroauueckue ykazaHusi Uil OOy4aroIIMXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor.

B xozme BeImOMHEHHS J1a0OpPaTOPHBIX paboOT OOy4aromMHCS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJeTh COBPEMEHHOH METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTUKOW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbBIX paboOT 0Oy4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCLHMIUIMHBL, OIpeNensieMoil y4eOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeIyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHHMS IMPOIECCOB, SBICHUH U OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIHUILTNHBI;

— 3aKpeIUvIeHUe, pa3BUTHE U JeTalu3als TEOPEeTHMYECKUX 3HAHUM, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSTENIBHOH  paboThl ¢ J1a0OpaToOpHBIM
000py/1I0BaHUEM U IPUOOPAMH.

3ajiaHue ¥ TpeboBaHUs K MPOBECHUIO JIa0OPATOPHBIX PabOT MPHUBEAEHBI B CIEAYIOLINX
UCTOYHUKAX

MonenrpoBaHue METOOM KOHEUHBIX 3JIEMEHTOB B nmporpamMmuoM komiuiekce ELCUT : [
OJNEeKTPOHHBIA pecypc]| : METOAMUYECKUE yKa3aHHs K BBIIOJHEHMIO J1abopaTtopHbIx padot / C.-
[Terep6. roc. yH-T aspokocM. pubopoctpoeHus ; coct. U. A. CanoBa. - DJIEKTPOH. TEKCTOBBIC
nad. - CII6. : Usn-Bo I'VAII, 2015. - 91 c.

ABTomaru3anus pacuera u npoekrupoanust podoros u PTC : [ DnexTpoHHBIi pecypc] :
npaktukym / B. B. bynaroB, C. C. TumodeeB ; C.-Iletep6. roc. yH-T a’3pOKOCM.
npuOOpOCTpOEHHUSL. - DNEKTPOH. TeKcToBble naH. - CII6. : U3a-so I'VAIIL, 2019. - 97 c.

CrpykTypa ¥ (popMa oTyeTa 0 1a00paTOPHON padoTe

Otuer o nabopatopHOi pabore wumeeT QOpMYy THUIEPTEKCTOBOTO JIOKYMEHTA,
COJIEpIKalIero 3aJlaHue Ha JabopaTopHYI paboTy, KpaTKUEe TECOPETHYECKHE CBEICHUS IO TEMe
paboThl, OMUCaHWE CXEM U aJrOpPUTMOB, WCIIOJIb30BAHHBIX TIPH BBHIMOJIHEHUH pPalOTHI,
pe3yNbTaThl BEIYUCIUTENBHBIX SKCIEPUMEHTOB B BUJIE TPaQUKOB (JUarpamMm), a TakKe BBIBOIbI
M0 UTOTaM MPOJIEIAHHON PabOTHI.

TpeboBanus K 0OpMIIEHHIO OTYETA O JaOOpPaTOPHOH padboTe

Otder MOJDKEH CcoOAepX,aTh TUTYJIBHBIM JIMCT, a €ro COJepKaHWUEe JOJDKHO OBITh
odopmieno cornacao 'OCT 7.32 — 2017.

HopmatuBHas jmokymeHTamus, HeoOXxomaumas st oQOpMIICHHS, TpHUBEICHA Ha
anekTpoHHOM pecypce ['YAIL: https://quap.ru/standart/doc

11.3. MeToauueckue yKazaHus Uil OOYYAIOIIUXCS O TMPOXO0KICHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUIUIICS BBIMOIHSAET paboTy MO
33JJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPEIOAaBaress, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.

st oOydvaroruxcsi 1Mo 3a04HOM (Gopme OOydeHHs, CaMOCTOSTENbHas pabdoTa MOXKET
BKJIIOUYATh B ce0s KOHTPOJIBHYIO paboTy.


https://guap.ru/standart/doc

B mporiecce BBIMONHEHUS CAMOCTOATENBHOM PaboThI, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHupOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKA B YCBOGHHWU W CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHUH, 00ECIEeYMBACT BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUUXCSASBIISIOTCS:

—  y4e0OHO-METOINYECKUI MaTepHall 1o IUCIUILTHHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (it 00ydaromuxcs
10 3204HOM (hopme 0OyueHHs ).

11.4. Metoauyeckue yKazaHUsA I OOYYArOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Texkymuii KOHTPOJb YCHEBAGMOCTH TIPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHHM
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IEeNbI0 OICHUBAHMS X0Jla OCBOCHUS
TUCIHTIIHHEL

Texymuii KOHTPOJL YCIEBAEMOCTH CTYACHTOB IPOBOJIUTCS IYyT€M MOHHTOPHHTA
pE3yNbTAaTOB BBINOJHEHUS JAOOPATOPHBIX pabOT, KOHTPOJIBHBIM BOMPOCAMHU Ha 3allUTe
MPAKTUYECKUX M JIA0OPATOPHBIX paboOT, IMyTeM IONXYYCHHS OOpaTHOW CBS3M BO BpeMs
MIPOBEICHMUS JICKITUH.

CBoeBpeMeHHAsl cJjaya OTYETOB IO JIAOOPATOPHBIM W TPAKTHYCCKHM 3aJaHUSM U
MOJIOKUTEBHBIA PE3yNbTaT Ha 3alllUTe STUX PadOT MOXKET YYUTHIBATHCSA TMPU IMPOBEICHUU
IIPOMEKYTOUYHOM aTTECTALUU.

11.5. Meroauyeckue ykazaHus Ijisi OOYYArOUIMXCS MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTeCTallUH.

[Ipomexyrounas  artectauus  OOydalolUMXCsl — NpeAycCMaTpUBaeT  OLICHUBAHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
ceos:

— D9K3aMeH — (¢opMma OIEHKM 3HaHHWH, MOJyYEeHHBIX OOydarolmMMcs B Ipoliecce
U3y4eHHs BCel AMCLUUIUIMHBI WM €€ YacTH, HaBBIKOB CaAMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
NPUMEHSTh MX JUI PEIHICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEPUOJ HSK3aMEHALIMOHHOW CECCHMM M 3aBEPIUACTCS aTTECTALlMOHHON OLIEHKOM «OTJIIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

IIpomexyrounas arrecrauus nposoautcs no ®OC, nmpuseneHHomy B 1m.10.3 nanHOMU
paboyeil mporpaMMbl TUCHUIIINHBIL.
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