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AHHOTaAITUI

Juctunnuaa «OCHOBBI cO3/1aHUsl IU(PPOBBIX JTBOWHUKOB» BXOAUT B 00pa30BaTEIbHYIO
pOrpaMMy BBICIIETO0 00pa30oBaHUs — IMporpamMMmy OakaiaBpuara 1Mo HAIpPaBICHUIO MTOATOTOBKH/
cnermansHoct 16.03.01 «Texuuyeckas Qusuka» HampaBieHHOCTH «DuU3HUECKUE METObI
KOHTPOJIS Ka4eCTBa M TUarHOCTUKW». Jlucuuruimaa peanusyercs: kageapoit «Ne3 1.

JucuuninuHa HaleneHa Ha GOPMHUPOBAHKE Y BBIMTYCKHUKA CIETYIOIINX KOMIIETCHIIUHI:

[IK-4 «CrocoOHOCTh K CO3MaHHI0O MaTeMATHYECKUX W WH(OOPMANHMOHHBIX MOJEICH
UCCIIEyeMbIX TIPOIECCOB, SIBICHUH U OOBEKTOB, OTHOCSIIUXCS K MpodecCHOHaTbHOU
JEATETbHOCTI

[TK-6 «CrmocoOHOCTh MPUMEHSTH COBPEMEHHBIC HH(OPMAITMOHHBIC TEXHOJIOTHHU, TTAaKEThI
MPUKJIATHBIX MIPOTPAMM, CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTHH M 0a3bl JaHHBIX B MPEIMETHOU
o0yacTu Jyis pacuera TEXHOJIOTUYECKUX MTapaMeTPOB»

Conepxkanve AUCIHUIUIMHBI PAaCCMOTPEHBI OCHOBBI OPraHM3allMd COBPEMEHHOIO U
MEPCIIEKTUBHOIO KOMITBIOTEPHO-UHTETPUPOBAHHOTO TPOECKTHUPOBAHUS 3JIEKTPOMEXAHUUYECKUX
YCTPOUCTB. MeTONbI M CpeACTBa MALIMHHOW TpadUKH, TPEXMEPHOTO MOCTUPOBAHHS, OCHOBBI
TEOPUHU METOJ]a KOHEUHBIX 3JIEMEHTOB U PEAU3YIOLIUE €T0 MPOTrPAMMHBIE MPOIYKTHI.

[IpenonaBanue AMCHUIUIMHBI MPEAyCcMaTpUBAET cleayronme (OpMbI OpraHHU3AINH
y4eOHOTO Tporiecca: JICKIUH, JIabopaTopHbIe pabOThI, CAMOCTOsATEIbHAs paboTa 00yJaronerocs.

[IporpamMmMoli AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIUE BUIbI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0masi TpyJOeMKOCTh OCBOGHHSI AMCIMILIMHBI COCTaBIsSET 6 3a4eTHBIX enuHuIl, 216
YacoB.

S3bIK 00y4YeHUs IO TUCITUIUTNHE KPYCCKUH »



1. TlepeueHp IIaHUPYEMBIX PE3yJIBTATOB O0YUCHHS MO AUCIUTUINHE

1.1.
Coneprxanue

JUCHUITIINHBI

Llenu mpenogaBaHus TUCIUTUTAHBI
PacCMOTpPEHEI

OCHOBBI opraHnu3anvn COBpPCMCHHOT'O u

NEPCIIEKTUBHOIO KOMIIBIOTEPHO-UHTETPUPOBAHHOTO IPOEKTUPOBAHMS 3JIEKTPOMEXaHUYECKHUX
yCTpoicTB. MeToabl U CpecTBa MAalIMHHON IpadUKH, TPEXMEPHOIO MOJEINPOBAHUS, OCHOBBI
TEOPUU METOJA KOHEUHBIX 3JIEMEHTOB U PEAIU3YIOLIHUE €0 IPOTrPAMMHBIE IIPOILYKTHI.

1.2. JucoumiamHa

BXOJUT B

COCTaB

gactd, (QopMHpyeMOW  ydYaCTHUKAMHU

O6paSOBaTeJ'IBHLIX OTHOMCHHﬁ, O6pa3OBaTCHBHOﬁ IporpaMmabl BBICHICTO 06pa3OBaHI/I${ (z[anee —

OI1 BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3YIIBTATOB OOYYEHUS 1O TUCHUIUTNHE, COOTHECEHHBIX C
IUTAaHUPYEMbIMH pe3yibTrataMu ocBoeHust OIT BO.

B pesynbprare M3ydeHHs AWMCIMIUIMHBI OOYYaIOMIMICS JAOJDKEH 00NaNaTh CIEAYIOIUMH
KOMITETCHIIMSIMU WM WX YacTsMU. KOMIEeTeHIINM U WHAMKATOPHI UX JOCTIKCHHS NPUBEICHHI B

Tabimue 1.
Tabauna 1 — [lepeueHp KOMIETEHIMI U UHAMKATOPOB UX JIOCTHKEHUS
Kox u
Kareropus (rpynmna) Kon v HanMeHOBaHME HHIMKATOPA JOCTHKCHHUS
HAaUMEHOBAaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMIIETCHIIMH
[1K-4.3.1 3HaTh NPUHLMIIBI TOCTPOEHUS
[T1K-4 Crioco6HOCTh | MaTeMaTHYECKUX U MH()OPMAITMOHHBIX MOJIETIEH,
K CO3JJaHUI0 B TOM YHCJIE C UCIIOIb30BAaHUEM TEXHOJIOTUI
MaTEMaTHYECKUX U HCKYCCTBEHHOI'O MHTEIJIEKTA
MH(POPMAIMOHHBIX [1K-4.Y.1 ymeTb NpoBOUTh UCCIIEOBAHUS
Mozenen IPOLIECCOB, SBJICHUNA U 0OBEKTOB, OTHOCSIIUXCS K
[Ipodeccuonanbubie p ’ . ’
KOMITETCHITHH HCCIIETyEMBbIX npoheccuoHaNbHOM e TENbHOCTH, B TOM UUCIIE
IIPOLIECCOB, ABJICHUN | C HUCIIOJIB30BAHUEM TEXHOJIOIMH HCKYCCTBEHHOTO
1 00BEKTOB, HHTEIICKTA
OTHOCSILIIMXCS K I1K-4.B.1 BnageTs MeTO1aMU IOCTAaHOBKH 3aJa4
npoeCCHOHATBHON | M 00pabOTKH Pe3yJIbTATOB KOMITBIOTEPHOTO
JIESATEIIBHOCTH MOJIETIUPOBAHUS SIBJICHUM, OTHOCSIIMXCS K
poeCCHOHATBHON EATETbHOCTH
[TK-6 Cnioco6HOCTh
PUMEHSITh
COBPEMEHHBIE
P [1K-6.3.1 3HaTh NPUHLMIIBI IPUMEHEHUS
MH(POPMALMOHHBIE . ;
MH(POPMALIMOHHBIX TEXHOJIOTHH AJIs pacuéra
TEXHOJIOTHH, TaKEThI
TEXHOJIOTMYECKUX ITapaMeTPOB
MPUKIIATHBIX
IT1K-6.Y.1 yMeTh NpUMEHATH aKEeThI
[TpodeccronanbHble | MPOrpaMmM, CeTeBbIE .
IIPUKJIAIHBIX IPOIPaMM B pPaMKaX MHKECHEPHOU
KOMIIETEHIINH KOMIIBIOTEPHbBIE -
TEXHOJIOTUH U 0a3bl
[1K-6.B.1 BnageTh HaBBEIKAMU HCIIOJIBL30BaHUS
JAaHHBIX B

MpeIMEeTHOH o0macTu
TSl pacuera
TEXHOJIOTHYECKUX
napamMeTpoB

KOMIIBIOTEPHBIX TEXHOJIOTUI B paMKax
poeCCHOHATIBHOM 1€ TEIbHOCTH

2. Mecro nucuuminssl B cTpyktype OI1
JucuuruinHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee NPUOOPETEHHBIX 00YYarOIUMUCS
IPU U3YUYEHHUH CIEAYIOUINX AUCLUILINH:
— «MHxeHepHas ¥ KOMIbIOTEpHAsI rpaduka.

3HaHI/ISI, MOJIYUCHHBIC TIpH H3YYCHHU MaTCpHualia JTaHHOM JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbPHOC 3HAYCHUC, TaK U MOT'YT MCITIOJIB30BATHCA MPU U3YUCHUHN APYTUX OTUCHHUILINH:




— «lIpou3BoacTBEHHAS MPESIIUIIIIOMHAS TPAKTHUKA).

3. OO0OBeM U TPYJI0OEMKOCTh JUCIUILTAHBI
JlanHbie 00 00meM o0beMe AMCUUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB Y4eOHOMH
paboThI 1O TUCIUILTHHE (M paclpeie]CHue 3TOH TPYJ0EMKOCTH IO CEMECTPaM) TPEICTABICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIITUHBI

TpynoemMkocTb 1Mo
Bun yuebHoM paboThI Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmb OuCYUNIUHbL, 6/216 6/216
3E/ (1ac)
U3 Hux uacoe npakmuueckoi n0020moeKu 34 34
Ayoumopnuie 3auamus, BCETo 4ac. 68 68
B TOM YHUCJIE:
nexrun (JI), (gac) 34 34
npaktnyeckue/cemunapckue 3anarus (113),
(dac)
naboparopubie padotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (4Jac) 54 54
Camocmoamenvnasn paboma, Bcero (dac) 94 94
Buo npomesccymounoit ammecmayuu: 3a4er,
mudd. 3ager, sk3ameH (3auer, Hudd. 3ay, JK3. OK3.
OK3.*%)

I3 o
Ilpumeuanue:  KaHIUIATCKHIA SK3aMEH

4. ConepxaHue TUCIUTIITNHBI
4.1. Pacnpezenenuie TpyJA0€MKOCTH TUCHUIUIMHEI IO pa3/iejaM U BUJaM 3aHSITHIA.
Pazgenpl, TeMBbI TUCHUTIIIMHBI K UX TPYJOEMKOCTh ITPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUIIINHBI, HX TPYAOEMKOCTh

Jlexmmu | 113 (C3)| JIP KII CPC

Pazmensl, TEMBI IUCIMIDIMHEL (uac) (uac) (1ac) (gac) (gac)

Cemectp 7

Pazgen 1. Opranuzanust COBPEMEHHON TEXHOJOTHUU
MPOSKTUPOBAHUS  MAlllWH, T[OHATHE  IU(PPOBBIX
JIBOMHUKOB

Tema 1.1. IToustre o CASL TexHoIOTHH

Tewma 1.2. IToustne PDM cuctemax

Tewma 1.3. IIporiecc pa3pabOTKH W3S

Pazmen 2. Ilporpammuble NPOAYKTHl 3-X MEpHOU
rpaduku

Tewma 2.1. ITporpaMMHbIi IpogyKT SW 9 - 19 - 23
Tewma 2.2. Pabota B cpene SW

Tema 2.3. Cumymsiiu Mexanu3ma B SW

Pazgen 3. OcHoBHBIE noN0)eHUs Teopuun MK3D
Tewma 3.1. Kimaccudukaruu 3amay, pemaembix MKO
Tewma 3.2. ITnockue 3amaun 8 MKD

Tema 3.3. OcecummerpuyHas 3agada B MKO

Tema 3.4. Hecraunonapuslie 3agaun B8 MKO

Tema 3.5. Henuneiinnle 3agaun B MKD




Paznen 4. IlporpaMMHble TPOAYKTHI, PEATU3YIOIINE

MKD3 9 - 12 - 24

Tewma 4.1. TTaker ELCUT

Htoro B cemecTpe: 34 34 94
Htoro 34 0 34 0 94

[IpakThueckass TMOATOTOBKA 3aKJIOYAETCA B  HEMOCPEICTBEHHOM  BBINOJHEHUU
Oo0ydJaloImMMHUCS  OMNpeNeNeHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynayien
npodecCHOHATIBHOMN 1S TeNbHOCTBIO.

4.2. CopnepkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Copepxanuie pa3fesioB U TeM JEKIIMOHHBIX 3aHATUN MPUBEICHO B Tabmnuiie 4.

Tabnuna 4 — ConeprkaHue pas/ieloB U TeM JIEKIIMOHHOTO [IUKJIIa

Howmep
pazzneina

Hazpanue u COACPKaHUC PA3CJIOB U TCM JICKIITMOHHBIX 3aHATHI

OpraHuzaiiysi COBpeMEHHOW TEXHOJIOTUU MPOCKTHPOBAHUS MAIIIUH
IToustne o CASL TtexHomorun

IToustue PDM cucremax

[pornecc pa3paboTkyu u3meMiA

[NonsiTre MUPPOBBIX TBOHHUKOB

[IporpamMmuBIE€ TPOIYKTHI 3-X MEPHOU rpaduKu
[Iporpammusiit npoaykT SW

Pabora B cpene SW

Cumynsiuu Mexann3ma B SW

OcHoBHBIe nosiokeHust reopun MKO
Knaccudukauuu 3anay, pemaemsrx MKO
[Tnockwne 3agaun 8 MKD
OcecumMmerpudanas 3a1ada B MKD
Hecrauuonapurie 3agaun B MKO
Henuueiinsie 3aqauyn B MKD

[IporpammubIe TPOIYKTHI, peanu3yrormue MKD
[Maker ELCUT

4.3. TlpakTtuueckue (CEeMHHAPCKHUE) 3aHATHS
TeMmbl pakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6mmma 5 — [IpakTudeckue 3aHATHS U UX TPYJIOEMKOCTh

N3 Hux Ne
No | Temsbl mpakTuueckux | @OpMbI NPaKTHUYECKUX | TpPyAOEMKOCTh, |IPAKTHYECKOM [pasjaesia
/11 3aHSATUN 3aHSATUN (gac) MMOATOTOBKH, | TUCITHII
(dac) JIUHBI
Y4eOHBIM MJIAHOM HE MPETyCMOTPEHO
Bcero
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUNA U UX TPYJAOSMKOCTh PUBEACHBI B TA0IHIIE 6.
Tabnuua 6 — JlabopaTopHbIe 3aHATHS U MX TPYIOEMKOCTb
No TpynoemMKocTsb, N3 Hux No
HanmenoBanue 1abopaTopHbBIX paboT .
/o (gac) IIPAaKTHUYECKOU | pas3zeiia




MOATOTOBKH, | JVCIIHIT
(dac) JIUHBI
Cemectp 7

1. | Benenue, mocTpoeHHe MPOCTHIX OOBEKTOB 3 3 1
B SolidWorks

2. | IlocTpoeHme CIIOXKHBIX OOBEKTOB B Cpele 4 4 2
SolidWorks

3. | [loctpoerne cOOpPOK OOBEKTOB B cpeie 4 4 2
SolidWorks

4. | Cratuueckue  Harpysku B cpene 3 3 2
SolidWorks simulation

5. | /lnHamMuueckue  Harpy3kh B Cpene 4 4 2
SolidWorks simulation

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

7. | Coznanue 00bexToB B cpene ELCUT 4 4 4

8. | Cratuueckue Harpy3ku B cpeae ELCUT 4 4 4

9. | Junamuueckue Harpy3ku B cpeae ELCUT 4 4 4

Bcero 34 34

4.5. KypcoBoe npoekTupoBaHue/ BEITIOTHEHHE KYPCOBOM pabOThHI

VY4eOHbIM MJIaHOM HE TPEyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroUXcs

Buapl camocTosITenbHON pabOThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIC 7.

Tabnuna 7 — Bunbl caMoCcTOATEIbHON PabOTHI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosTenbHO# paboThI
qac yac
1 2 3
N3yuenne TeopeTrueckoro MaTepuaia
75 75
mucrurnael (TO)
[ToaroroBka Kk TEKylemMy KOHTPOJIIO 9 9
ycneBaemoctu (TKY)
[ToaroroBka kK MpOMEKYyTOYHOMN 10 10
arrectaruu (I1A)
Bcero: 94 94

5. IlepedeHb y4eOHO-METOAMYECKOTO 00ECTIEUCHHS
JUTSL CAMOCTOSITEIIEHOW PadOThI 00yUYaIOMIMXCS 110 TUCIUIUTHHE (MO/IYIIIO)

yLIe6HO—MeTOI[I/I‘{eCKI/Ie MaTCpuaJIbl I CaMOCTOSITEIIbHOM pa6OTbI 06y11a}01111/1xc>1 YKa3aHbl B

na. 7-11.
KomnuecTtBo aKx3eMIusipoB
lngp/ bubnmuorpadudeckas ccpuika B bubmorexe
URL anpec (KpoMe 371EKTPOHHBIX
AK3EMIUTSIPOB)
https://e.lanbook.com/book/788 | KommbroTepHo-uH(pOpMaIHOHHBIC




TEXHOJIOTHH B JIBUTATECIIECTPOCHUH :
yueOHoe mocobue / A. U. SAImanus,
10. B. T'ony6es, A. B. XKapos, C.
M. IunoB. — Mockaa :
Mammnoctpoenue, 2005. — 480 c.
— ISBN 5-217-03301-0. — Tekcr :
AJIEKTPOHHBIH // JIaHb :
AIIEKTPOHHO-OMOIHOTEUHAS
CUCTEMA.

6. IlepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U31aHUN
[lepeyeHp nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NPUBEEH B Tadmulle 8.
Tabnuna 8— [lepedeHb MeyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

7. IlepedeHb 3NMEKTPOHHBIX 00Pa30BaTELHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
Ilepeyenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh «VIHTepHeT», HEOOXOOUMBIX ISl OCBOECHUS JUCLMILUIMHBI
npuBezieH B Tabmimie 9.

Tabmuma 9 — IlepedeHb SJICKTPOHHBIX O00pa30BATENBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU cetu «HTepHeT
URL anpec HanmenoBanue

8. Ilepeuenb MH(OPMAITMOHHBIX TEXHOJIOTUI
8.1. Ilepedyenp mporpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTr0 IPH OCYIIECCTBICHUH
00pa3oBaTeNLHOTO Mpoliecca MO AUCIUIIINHE.
[Tepedyens ucmoyb3yemMoro mporpaMMHOT0 o0ecriedeHus mpeacTasieH B Tabmaute 10.

Tabmuua 10— IlepedyeHs mporpaMMHOT0 00ECTICYCHHS

Ne i/ HaumenoBanue
1 Solidworks
2 Elcut
8.2. Ilepeuenn MH(OPMALIOHHO-CIIPABOYHBIX CUCTEM,UCIIOJIb3YEMBIX npu

OCYIIIECTBIICHUN 00pa30BaTEIBHOTO MPOIECcca MO JUCIUTUINHE
[Tepeuensr WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTABICH B
tabymue 11.

Tabauna 11— IlepeueHp HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No o/t HaumenoBanue

He npenycmotpeno

9. MartepuanbpHO-TeXHHYECKas 0aza
CoctaB  MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO MpoIiecca Mo AUCHUIUIMHE, IPEACTaBlIeH B Tabmuiel2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHHUECKOH 0a3bl




Ne HaumeHnoBaHMe COCTaBHOM YacTH Howmep ayautopun
n/n MaTepHaATbHO-TEXHIUUECKOW 0a3bl (mpu HEOOXOAMMOCTH)

JlexuroHHas ay IuTOpHUs

2 | KomnbroTepHsIii Ki1acce

10. OueHouHble CpeACTBA [IJIs1 MPOBEACHUS TPOMEKYTOUHOM aTTECTAllKU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIS IPOBEJIEHUS MPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs mo JUCHIUTIIINHE TPUBECH B Tabimie 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEACTB JJIsl IPOBEICHHSI TPOMEKYTOUHOM aTTeCTaIlNH

Bua npomexyTouHOM arTecTanuu IlepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOIpoCOB K SK3aMEHY;

10.2. B kadecTBe KpHUTEpHUEB OIIGHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIINH O0OyYaloUMMHCS TPUMEHsIeTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMITIETCHIINM, KOTOpasi MpuBeieHa B Tabnuie 14. B TedeHne ceMecTpa MOKET UCIOJIb30BATHCS
100-6amipHast  mIKana — MOAYJIbHO-PEHTHHTOBOW  CHCTEMBl  YHHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu ornieHku ypoBHs chOpMHPOBAHHOCTH KOMITETEHITUN

Or1eHKa KOMITETEHLINHI

XapaxrepucTrka chOpMHUPOBAHHBIX KOMITCTCHITHIA
5-0ajuIbHAas IIKaIa P P (op

— oOyyaromuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepHa;

— YBEpEHHO, JJOTUYHO, ITOCIIEIOBATETIFHO U TPAMOTHO €T0 M3JIaraer;

— ONUpAasCh HA 3HAHUS OCHOBHOW W JIONOJHHUTEIBHOW JIMTEPATYPHI,
TECHO MPHBSI3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C IPAKTUICCKOM
JIESITCIIBHOCTHIO HATIPABIICHUS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJTaeT BBIBOALI M 000OIIEHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIECIUATM3HPOBAHHBIX MOHITHH.

«COTIIMYHO»
(GaYTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIA MaTepHall, TPAaMOTHO U
10 CYIJ_IGCTBy usjgarac€rt c€ro, OHI/IpaSICB Ha 3HaHWHUA OCHOBHOﬁ
JUTEPaTyphl,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTECH;

— YB$[3I)IBaeT YCBOGHHI)IG 3HAHUA C HpaKTHHCCKOﬁ OCATCIIBHOCTBIO
HaHpaBHCHHH;

— apryMEHTUPYET Hay4YHbIEC MTOJI0KCHUS;

— JIeJaeT BBIBOBI M O0OOIIEHHS;

— BIIAJEET CUCTEMOM CEIMAIIM3UPOBAHHBIX OHITHH.

«XOPOLIO»
«3AYTCHO

— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JIUTEPATYPHI;

— JIOITyCKAaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— UCIBITBIBACT 3aTPYJHEHUsS B IPAKTUYECKOM IIPUMEHEHHUHM 3HAHUI
HaIpPaBJICHUS;

— c11a00 apryMEHTUPYET HayUYHbIE ITOJIOKEHUS;

— 3aTpynHsAETCS B (POPMYITUPOBAHUN BBIBOJOB M 0000IICHHUIA;

— 9YaCTUYHO BIAJCET CUCTEMOU CIELMAIM3UPOBAHHBIX OHITHH.

«Y/IOBJICTBOPUTEITHHOY
«3AYTCHO»




OreHKa KOMITETEHIN

5-0ajuIbHAas IIKaIa

XapaxrepucTrka COpMHUPOBAHHBIX KOMITETEHIHI

«HEYIIOBJIETBOPUTEIIHHO
«HE 3aYTEHO»

— o0y4Jaromuiicss HEe YCBOWJI 3HAYUTEIBHOHW 4YacTH MPOrPAMMHOTO
MaTepuaa,

— JIONTyCKaeT  CYNICCTBCHHBIC  OIMMOKA W  HETOYHOCTH  IIPHU
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HANPaBIICHUY;

— MCIIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUN 3HAHMIA;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHHS,

— He (hOPMYJIUPYET BBIBOJIOB M 000OIICHUIN.

10.3. TunoBbie KOHTPOJIbHBIC 3aJ[aHUSI WIIN HHBIC MAaTCPUAIIBI.
Bompocsr (3amaun) aiist sKk3aMeHa mpeIcTaBIeHbl B Taommie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Kon
Ne i/t [Tepedyens BonmpocoB (3a1a4) st IK3aMeHa HHKATOPA
1. Opranuzanys COBpeMEHHOW TEXHOJIOTHH NPOCKTUPOBAHMS MAIlIUH I1K-6.B.1
2. Ilonsatue o CASL TexHOJIOrUH I1IK-4.3.1
3. ITonstue PDM cucremax I1K-4.3.1
4. [Iporecc pa3paboTku u3aenuii I1K-4.3.1
5. [TporpamMmHbIe IPOAYKTHI 3-X MEpHOI1 rpaduku I1K-4.3.1
6. IIporpammusblii ipoaykt SW 11K-4.3.1
7. | Pabora B cpege SW I1K-4.3.1
8. Cumynsauun mexanusma B SW IIK-4.VY.1
9. OcHoBHbIe nosiokeHust Teopun MKO I1K-4.3.1
10. | Knaccuduxamnmu 3aaay, peraembrx MKO I1K-4.3.1
11. | IImockue 3amaun B MKD I1K-4.B.1
I1K-6.3.1
IIK-6.V.1
12. | OcecummeTpuuHas 3aiadya B MKO [1IK-4.B.1
I1K-6.3.1
I[IK-6.Y.1
13. | Hecraunonapusie 3agauu B MKO T1K-4.B.1
IIK-6.3.1
I[IK-6.Y.1
14. | Henunetinsle 3amaun B MKD I1IK-4.B.1
I1K-6.3.1
IIK-6.Y.1
15. | IlporpammHble IPOAYKTHI, peasnnsyromue MKO I1K-4.3.1
Bompocsr (3apaun) s 3aueta / nudd. 3aueTa npeacraBieHsl B Tadbnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3auera
Ne /1t [Tepeuyens BonpocoB (3amay) mis 3auera / audd. 3auera HHI[II/I<IZ)£FOpa
Y4eOHBIM IJIAaHOM HE MPEIYCMOTPEHO

[Iepeuens Tem

IUIE  KypCOBOTO TPOEKTUPOBAHUS/BBIIOTHEHUS KypCOBOW pabOTHhI

MpeCTaBICHBI B Ta0uIe 17.
Tabnuua 17 — IlepeueHb TeM AJsi KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUS! KYPCOBOM paboThI

Ne o/t

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHMSI/BBITIOTHEHUS

KypcOBOH pabOThI

Y4eOHBIM MJIAHOM HE PEYyCMOTPEHO




Bompocel 111 mpoBeneHHMsT TPOMEXKYTOYHOM aTTecTalliii B BUJE TECTUPOBAHUS
npecTaBieHbl B Tabmuie 18.

Tabnuua 18 — IIpumepHbIil mepeueHb BOIPOCOB JJIsl TECTOB

Kon

Ne n/mt [IpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
UHAMKATOpa

[lepeyeHb TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYarOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, peICTaBIeHbI B Ta0wmie 19.

Ta6mmma 19 — [lepeyerp KOHTPOIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  MaTepuaibl,  ONpPEIENSAIOUIMEe  MPOLEAypbl  OLEHUBAHUS
MH/IMKATOPOB, XapaKTEPU3YIOMMX JTambl (OpPMUPOBAHHS KOMIIETCHIIWH, COIEpKaTCsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, permameHTHpyrOmMX MHOPALOK W HPOLEAYpPY
IIPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTallui 00yYaroluxcs
['VAIL

11. Meronuueckue ykazaHus sl OOyJarOIINXCsI IO OCBOCHUIO JUCITUTITMHBI

11.1. Meronuyeckue ykKa3aHus s OOy4yarOUMXCAd IO OCBOEHHUIO JIEKIIMOHHOIO
Marepuania.

OcHOBHOE Ha3zHa4Y€HUE JICKIIMOHHOTO MaTepuaja — JOTHYECKU CTPOMHOE, CHUCTEMHOE,
rIy0OKOe U SICHOE W3NIOKEeHHE ydeOHOro matepuana. HasHaueHuWe COBPEMEHHOH JEeKIUH B
paMKax TUCHUIUIUHBI HE B TOM, YTOOBI MOJYYHTHh BCIO MH(OPMAIMIO MO TEME, a B OCBOCHUH
dbyHIaMEHTaNbHBIX MPOOIEM JUCHUIUIMHBI, METOJAOB HAYYHOTO T[O3HAHUS, HOBEHIINX
JTOCTI)KCHUN HaydHOW MbICiH. B ydeOHOM mpoliecce JICKIMs BBITOJHAET METOAO0IOTUYECKYIO,
OpraHU3aIMOHHYI0 U MH(pOpMAIMOHHYI0 (pyHKUIMHU. JIeKIus pacKpbeiBaeT MOHATHIHBIN anmapat
KOHKPETHOM 00siacTh 3HaHUs, €€ TpoOJEeMBbl, JaeT IEeIbHOE MPECTaBICHUE O JUCIUIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

IInanupyemele pe3yIbTaThl MPH OCBOCHUU 00YYaIOIIMMUCS JICKIIMOHHOIO MaTCpHAaIa;

— TMOJIyYEHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OIMpPEAEIISIETCS LeJIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOM TEME;

— TIOMy4Y€HUE OMBITa TBOPUYECKOHN pabOThI COBMECTHO C MPEIMOIaBaATEIIEM;

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAauecTB, JIIOOBH K  TpeaMery |
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIIICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSTENIbHOM paboTHI;

— T[IOJIyYeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUSl HAYKH U TEXHUKH U O
MPOTHO3€ UX PA3BUTHS HA OJIMKAMNIIINE TOIBL;

— HAYYUTHCS METOIUYECKH 00pabaThiBaTh Marepwall (BBIICISITH TJIaBHBIC MBICIHA WU
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPATh MX B  Pa3IUYHBIX
(bopMyIIHpOBKax);

— TOJy4YeHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSITHIA.

JlekUMOHHBI MaTepual MOXET CONPOBOXKIAThCA JEMOHCTpalUed ClaloB U
UCIIOJIb30BAaHMEM Ppa3laTOYHOTO MaTrepuajia IPU TPOBEACHUM KOPOTKUX ITUCKycCHid 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 110 JUCLHUTUIHHE.

CTpyKTypa OpeaoCTaBACHMS JSKIIMOHHOI0 MaTepHaia:

— Tewma 1.1. Iloasarue o CASL texHomoruu
— Tewma 1.2. IToasrue PDM cucremax




— Tewma 1.3. Tlponecc pa3paboTKu U3IETHIA

— Tema 1.4 INonsTue unppoBIX IBOHHUKOB

— Tewma 2.1. Ilporpammuslii npogykT SW

— Tewma 2.2. Paborta B cpeae SW

— Tewma 2.3. Cumynsauuu Mmexanusma B SW

— Tewma 3.1. Knaccudukanuu 3amad, pemaembrx MKO
— Tewma 3.2. IInockue 3amgaun B MKD

— Tewma 3.3. OcecummeTrpuynas 3agaya B MKO

— Tewma 3.4. Hecraunonapusie 3agaun B MKO

— Tewma 3.5. Henunetinsle 3amaun 8 MKDO

— Tema 4.1. ITaker ELCUT

— Tewma 4.2. IIporpammHbIe TPOAYKTHI, peanusyromue MKO

11.2. Meroauueckue yka3aHus A OOyYaroIMXCS IO BBIMOJHEHUIO JIAOOPATOPHBIX
pabor.

B xozme BbImonHEHHsS 1a0OpaTOpHBIX paboT oOydaromMics JOJDKEH YINIyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBIAJAETh COBPEMEHHOM METOJIMKONM M TEXHUKOMU
SKCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAMOHHOW XapaKTepUCTUKOM oOydaromerocs.
Brmonaenne m1abopaTOpHBIX padOT COCTOUT W3 IKCIEPUMEHTAIBHO-TIPAKTHYECKON, pacueTHO-
aQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPHUITHH.

Boinonnenue nabopaTopHbIX padboOT oOydaromIMMCs SIBISIETCS HEOTHEMJIEMOM 4YacThIO
U3yUYeHHs] TUCLMIUIMHBI, OIpelenseMoi ydueOHbIM IUIAaHOM, M OTHOCUTCS K CpPEICTBaM,
00eCreunBaroIUM PELICHUE CIEAYIOINUX OCHOBHBIX 33/1a4 00y4aroerocs:

— T[pHOOpeTeHHE HABBIKOB HCCIIEAOBAaHMS IPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHON JAUCIUIUIUHBI;

— 3aKpeIUIeHHEe, PAa3BUTHE M JeTalu3alysl TEOPETUYECKUX 3HAHWM, MMOJIy4EHHBIX Ha
JEKIUSX;

— IOJIy4yeHHe HOBOM MH(OpMaIUK 110 U3y4aeMON AUCLUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBbHOM  paboThl ¢ J1a00OpaTOpHBIM
000pyI0BaHHEM U IPUOOPAMHU.

3amanue u TpeOoBaHUs K MPOBEICHUIO JIA0OPATOPHBIX Pa0OT MPUBENIEHBI B CIETYIONINX
UCTOYHUKAX:

MonennpoBaHue METOJOM KOHEUHBIX 3JIEMEHTOB B porpamMmmHoM komiiekce ELCUT : [
DIEKTPOHHBIN pecypc]| : METOIWYECKHE yKa3aHWs K BBITIOJIHEHHIO JIabopaTopHbIX pabot / C.-
[Terep0. roc. yH-T aspokocM. npudopocTpoeHus ; coct. M. A. Canosa. - DIEKTPOH. TEKCTOBBIC
nas. - CII6. : U3n-Bo I'VAIL, 2015. - 91 c.

ABToMaTu3zanus pacuera u npoektupoBanus podoros u PTC : [ Dnexrponnslii pecypce] :
npaktukym / B. B. bymaroB, C. C. Tumodeer ; C.-Ilerep6. roc. yH-T a’pOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH. TeKcToBBIe aH. - CI16. : M3x-Bo ['YAIL, 2019. - 97 c.

CrpykTypa u hopma oTueTa 0 1abopaTopHOM padboTe

Otyer o JsaboparopHoil pabore wumeeT ¢GOpMYy THUIIEPTEKCTOBOIO JOKYMEHTA,
COJIepIKaIlero 3a/laHue Ha J1abopaTopHyI0 paboTy, KpaTKUEe TEOPETHUUECKHE CBEACHUS 1O TEMe
paboThI, ONMCaHWE CXEM | AaJITOPUTMOB, WCIIOJIB30BAHHBIX TPH BBHIMOJHEHHH PaOOTHI,
PEe3yNbTaThl BEIYUCIUTENBHBIX YKCIEPUMEHTOB B BHJIE TPAPUKOB (IUarpamMm), a TaKKe BBIBOJIBI
10 UTOTaM TIPOJICTTAHHON PAOOTHI.

TpedoBaunsa Kk 0hOPMIIEHHIO OTYETA O JIA0OpaTOPHOU paboTe

OTtuer AOJDKCH COACPIKATDH TPITy.]'II:HBIﬁ JUCT, a C€ro CcoACpKaHuc IOOJIZKHO 6BITB
odopmiieno coriacHo 'OCT 7.32 —2017.




HopmatuBHass nokymeHTanusi, HeoOxomumas s odopmieHHs, TpUBEICHAa Ha
anekTpoHHOM pecypce ['YAIL: https://guap.ru/standart/doc

11.3. Meroauueckue yka3aHus sl OOYyYaIOUIUXCS 10 MPOXOXKIACHUIO CAMOCTOSITEIbHON
paboTsl

B Xo/ie BBITIOJHEHHUSI CaMOCTOSITEIIBHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PabOTy MO
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJICTBE MpENOaBaTeisi, HO 0e3 ero HemoCpeICTBEHHOTO
YYaCTHSL.

it oOy4arommxcsi 1Mo 3a09HOM ¢GopMe OOyYeHHS, CaMOCTOSATEIbHAs padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpomecce BBHIMONHEHUS] CaMOCTOSATENBHOW paboThl, y oOydaromerocs: (GopMHpYyeTcs
1esiecoo0pa3Hoe MIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISICT UM pa3BUBATh YMCHHUS
¥ HaBBIKM B YCBOCHHH W CHUCTEMAaTH3aIlMHM TPUOOpETaeMbIX 3HAHWH, 00ECIIEYMBAET BBICOKHNA
YPOBEHb YCIEBACGMOCTH B TEpUOJ OOydYEHHUs, TIOMOTACT TIOJYYUTh HABBIKK TOBBIIICHHUS
poQeCCHOHATBHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepualiaMd,  HAMpPAaBISIONIMMU  CAMOCTOSTENILHYIO — paboTy
00yJaIOIUXCSASBIISIOTCS:

—  y4eOHO-METOJNYECKHI MaTepHall 1o TUCIHILIHHE;

— METOJIUYECKHE YKa3aHHs MO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (s 00yYarommuXCst
1o 3a04HOU (hopme 0OydeHuUs).

11.4. Meronuyeckue ykKasaHus [ OOy4yaroUMXcsd IO MPOXOXKICHUIO TEKYILEro
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJb KadeCTBA 3HAHUI
00y4aromuxcsi, OCYIIECTBISIEMOrO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JUCIUIINHBI.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH CTYACHTOB MPOBOJUTCS IyTEM MOHHUTOPUHTA
pe3yJIbTaTOB BBIMOJHEHHUS Ja0OpAaTOPHBIX pPabOT, KOHTPOJBHBIM BONPOCAMH Ha 3allUTe
MPAKTHUYECKUX M JA0OpaTOpHBIX paboT, MyTeM TMOJIy4YeHHs OOpaTHOW CBSI3U BO BpeMs
MPOBEICHUS JIEKIIHIA.

CBoeBpeMeHHasl claya OTYETOB MO JaOOpPaTOPHBIM M MPAKTUYECKUM 3aJaHUAM U
MOJIOKUTENbHBIA PE3yJIbTaT Ha 3allluTe 3TUX padOT MOXKET YUYUTHIBATHCS NPU IMPOBEACHUU
MIPOMEXKYTOUYHON aTTECTALlUU.

11.5. Meroauueckue ykazaHus JUid 00y4aroluxcs MO MPOXOXKAECHUIO MPOMEXKYTOYHON
aTTECTAallUU.

IIpomexxyTouHass ~ arrectanuss  OOydaroImMXCsl  IpPeJyCMaTpUBaeT  OLIGHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4YeHHs MO aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OIECHKH 3HAHHH, MOJYYEHHbIX OOydYaloUmMMcs B Ipolecce
U3yYeHUs BCEW MUCUUIUIMHBI WIH €€ YaCTH, HAaBBIKOB CAMOCTOSATEIBHON paboThI, CIIOCOOHOCTH
OPUMEHATh MX JAJs pElIeHUs NPAaKTUYEeCKUX 3ahad. DK3aMeH, KaK NpaBWiO, MPOBOAMTCS B
Nepuoj SK3aMEHALIMOHHOW CECCHMM W 3aBEpILAeTCs AaTTECTAlMOHHON OLEHKOM «OTIMYHOM,
«XOpOUIO», «yAOBIETBOPUTEIILHOY, «HEYAOBIECTBOPUTEIHHO.

[Ipomexyrtounast arrecrauus npoBoautcs no ®OC, mpuBeaenHomy B 1.10.3 nanHOIM
paboueil mporpaMMbl AUCHUTTUHBI.



Jluct BHeceHUs U3MEHEHUH B pabouyIo MPOrpaMMy JUCHUTUIMHBI

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
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Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA
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