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1. IHEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB ObYYEHUA

JlucuurimHa yq9acTByeT B (POPMUPOBAHUU CIEAYIOMIUX KOMIETSHIIM 00pa30BaTEIbHBIX

nporpamm:
IloaxoMmneTeHI MM,
NHaukaTopbl 10CTHKEHUST
Komnerenuuu ¢dopmupyemsbie B .
KOMIIeTeH LNl
JUCIHUILIHHE

YK-2. Criocoben
YIPaBIATh IPOCKTOM
Ha BCEX dTamnax ero
JKM3HEHHOTO IUKJIA

YK-2.MKIIMA. Cnocoben
y4acTBOBaTh B yNPaBICHUU
IIPOEKTOM IO CO3JaHHI0
MHUKPOIJIEKTPOHHOU
anmnapaTypsbl, BHEIpEHUEM
TEXHOJIOTHYECKUX U
MPOYKTOBBIX UHHOBAIUI
WJIY TIPOTPaMMOit
OpraHU3alMOHHBIX
W3MEHECHUI

3HaHMA: 3TANOB )KU3HEHHOTO
LIMKJIA IPOEKTA 10 CO3AaHUIO
MHUKPO3JIEKTPOHHOM amnmnaparypsl,
METO/O0B pPa3pabOTKH U yIpaBIICHUS
MPOEKTaMHU, YHU(PHUIIMPOBAHHBIX
nporexyp MHULUALHH,
IUTAHUPOBAHMSI, OpraHU3al1H,
KOHTPOJISI UCIIOJTHEHUS U
3aBEpILIEHMSI TPOEKTOB.

YMeHusi: monb30BaThCs
Pa3HOIIAHOBBIMU HCTOYHUKAMHU
uH(popmauuu npu GopMUPOBaAHUU
JIOPOKHOM KapThl peajln3aluu
IIPOEKTA, CAMOCTOSTEIIBHO
OLIEHUBATh JJOCTYITHBIE PECYPChI
IIPOEKTa, ONPENENATh NPOOIEeMHbIE
30HBI PECYPCHOM 0a3bl MPOEKTa 10
CO3JJaHUI0 MUKPOXJIEKTPOHHOMN
anmaparypsl ¥ peajaraTh myTu
pelieHus

OnpIT 1eITeIbHOCTH: 110 TIOUCKY
uH(popMaIuu, HEOOXOAUMO IS
peanu3ayy IpoeKTa, CpeaCcTBaMU
U METOJIMKaMHU KOHTPOJIS
BBINOJIHEHUS TPOEKTOB 110
CO3aHHMI0 MUKPORJIEKTPOHHOMN
armaparypsl

YK-3. Criocoben
OpTaHHW30BaTh U
PYKOBOIHTH pabOTOi
KOMaH/IbI,
BbIpabaThIBast
KOMaHIHYIO CTPATErHI0
JUIST IOCTHIKEHHS
MOCTaBJIICHHOH 1IEJIN

YK-3.MKIIMA. Cniocoben
KPUTUYECKH OLICHUBATh U
IIEPEOCMBICIIATh
HAaKOIUJICHHBIN OMBIT TPU
JOCTH>KEHHUH MOCTaBJICHHON
LIE€TIU, YYUTHIBaTh
MOCTIEJICTBHUS CBOUX
YIPABICHYECKUX PEMICHUN 1

3HaHUsA: OCHOBHBIX TEOPUU
MOTHBAIINH, JTUJIEPCTBA U BIACTH
JUISl pEIIEHUS CTPATErMYECKUX U
ONEPATUBHBIX YIIPABIEHUYECKUX
3aJ1a4, a TaKXKe JUIsl OpraHu3alnuu
IpyIINOBON pabOTHl HA OCHOBE
3HaHMS IPOLECCOB IPYIIIOBOM
JTUHAMHUKU U TIPUHIUIIOB




JEUCTBUMN C MTO3ULIUU
PYKOBOAMTEIIA IIPOEKTA 110
CO3JJaHUIO
MHUKPOIJIEKTPOHHOU
anmnaparypsl

(dbopMUpOBaHUS KOMaH/IbI, YMEHUE
MPOBOJIUTD AYAUT YEIOBEUYECKUX U
BPEMEHHBIX PECYPCOB U
OCYIIECTBJISATh AUATHOCTUKY
OpPraHU3aIMOHHOI KYJIbTYpHI B
o0nacTu co3gaHus
MUKPO3JIEKTPOHHOM armaparypbl
YMeHusi: CTpOUTh KOMMYHUKALIUN
C MaJIO3HAaKOMBIMHU JIIOJbMH,
pacnpenensits 0013aHHOCTH BHYTPH
IIPOEKTHOW I'PYIIIIHI,
JIEMOHCTPUPOBATh YMEHHUE
paboTaTh B KOMaH/JIe HaJl dTanamu
peanu3anuu MpoeKTa,
MIPOTHO3UPOBATH MOCIEICTBUS
CBOUX JIEMCTBUI WX Oe31eiiCTBUI
[IPH YIPaBICHUU MPOEKTOM,
pa3zpabaThiBaTh BapHUaHThI
YIPaBJIE€HYECKUX PEIIEHUH 110
CO3JJaHUI0 MUKPO3JIEKTPOHHOU
anmnapaTypsl

OnbIT AeATEJIBLHOCTH: 110
HABbIKaM BEJICHUS [1IE€PETOBOPOB U
paszpenieHus: KOH(IUKTHBIX
CUTyaIu}l B IPOEKTHBIX KOMAH/1ax,
HaBBIKAMH (POPMHUPOBAHUS

3¢ PeKTUBHON KOMAaH/IbI, METOJIAMU
MOJATOTOBKHY 3aJIaHUM JIJIst
MIPOEKTHBIX TPYII U OTIETbHBIX
MCIIOJIHUTEJIEN IO CO3JaHHIO
MHUKPO3JIEKTPOHHOM armapaTypbl

2. MECTO JUCHUNJIAHBI B CTPYKTYPE OBPA3OBATEJBHON

IHPOI'PAMMBI

JlucuuniauHa BXOOUT B o0s3aTenbHyr0 yacTh bioka 1
o0pa3oBaTenbHOI MporpamMmbl, U3ydaeTcs Ha 2 Kypce 3 cemecTpa MarucTparypsl (o4Hast gopma

o0y4deHus).
Bxoauble TpeOoBaHMA K AUCHUIUINHE:

- 3HaHHA OCHOB KOHCTPYHPOBAHMSI M TEXHOJOTMYECKOW NOJITOTOBKU K IPOHU3BOJCTBY
W3JIEIMHA DJIEKTPOHHOM TEXHUKH, MUKPOCHCTEM, CUCTEM Ha INEYATHBIX IJIaTax; CTaHAApTOB U
HopMmatuBHBIX AokymMeHToB ECKJI, ECTJl B oOnactu pa3pabOOTKH H3JENUN 3JIEKTPOHHOU
TEXHHMKHU; OCHOBHBIX MPHUHIUIIOB paboThl B coBpeMeHHbIX CAD-cucremax; obiue cBeieHus mo

ImpaBujiaM BHCCCHUA, XPaHCHU A, U3MCHCHUA HH(i)OpMaHI/II/I B 0azax JaHHBIX

«luctunmuebl  (MOTYIN )»



- YMEHHsI TPUMEHSITh CPEJCTBA aBTOMATH3MpOBaHHOTO mnpoektupoBanus (MCAD,
ECAD), 3Hanust mo o¢GopMIIEHHIO KOHCTPYKTOPCKOM M TEXHOJOIMYEeCKOM IOKYMEHTAllMH B
cootBercTBuM ¢ TpeboBanusmu ECK/I, ECT/I;

- OIIBIT  ACATCIBbHOCTHU 1o pa60Te B OZ[HOI>'I NIk  HCCKOJBKHX CUCTEMAx

aBToMatu3upoBaHHOro npoektupoBanus Tuna MCAD, ECAD, a takxe 0(pHCHBIX MPUITOKESHHUSIIX
tuna Microsoft Office.

3. OBBEM JIMCIUAILIIMHBI 1 BUJbI YYEEHOU PABOTHI
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4. COAJEP KAHUE JUCIUIIVINHbI
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TectupoBanue Nel
1. IIpoexTupoBanue
MUKPO3JIEKTPOHHOM 2 2 8 12 KoHTpoITE BEINOTHEHNA
AnmapaTyphI NPaKTUYECKOTO 3aIaHUs
Nel
2. CALS — TectupoBanue Ne2
TEXHOJIOTHH B 3amuTa n1abopaTopHOU
KOHCTPYKTOPCKOM pabotsr Nel
IIPOEKTUPOBAHNUHU 2 2 8 16
. KonTposns BeIOTHEHUS
MHUKPOAJIEKTPOHHOH
MPAKTHYECKOTO 3aaHUS
anmaparypel Noo
0
3. HUOKP nns TectupoBanue Ne3
CO3JIaHUs _
. 2 2 8 17 3amura 1ab0paTopHON
MUKPOAJIEKTPOHHOH
paboTbr Ne2
anmaparypel
3amura pedepara mo




BBIOpPAaHHOI TeMe

3amura 1ab0paTopHON
paboTer Ne3

KOHTPOJIb BBIMOTHEHUS
PaKTUYECKOTO 3aaHuUs
Ne3

4. YnpasneHue
NPOCKTaMHU Ha dTarax
KOHCTPYKTOPCKOTO
IPOEKTUPOBAHUS
MHKPO3JIEKTPOHHOU
anmapaTypel

TectupoBanue Ne4

3amura pedepara mo
BBIOpAHHOU TeMe

KOHTpOIIb BBITIOJTHEHUS
MPAKTUIECKOTO 33 IaHuUs
N4

KontponsHoe
MeponpusTue (IpoBepka
HO/IKOMITCTCHIIHIA)

4.1. JIeKIINOHHDBIE 3AHATHS

JUCHUILTMHBI

Ne moyJis
Ne nekuun

[

3aHATHH

(4achbI)

KpaTKOQ CoaepiKaHue

N1 Oobem

Hcropus pa3sBUTUA KOHCTPYKIHH MUKPOAJIEKTPOHHON
anmapatrypel. Ctpyktypa u kmaccel OC. TpeOoBanus,
npenbsBisieMble K KOHCTpykuuu OC. OOmas XapakTepHCTHKa
nporecca IIPOEKTUPOBAHHUS 9C, MUKPOIJIEKTPOHHOU
annaparypel.  IIpoekTupoBaHue  HeCcymMX  KOHCTPYKLUH.
Cucrema  MexcoenuHeHud. IIpoexkTupoBaHue  MEYaATHOIO
MoHTaxa. (OObecrieyeHMe  CTOMKOCTM  MHKPODJIEKTPOHHOMN
anmapatrypbl K  JJIGKTPOMAarHUTHbIM U HMOHU3UPYIOIIUM
U3ITY4EHUSIM. OcoGenHoctu IIPOEKTUPOBAHMUS
MUKPOZJIEKTPOHHOM ammapaTtypsl [UIsl pas3jIMYHbIX YCJIOBHM
JKCIUTyaTallM U (yHKIMOHAJIBbHOTO Ha3zHadeHus. OleHka
KauecTBa KOHCTPYKIIMH.

Uctopus passutuss CALS—texHonoruii. Mcropus pa3BuTHA
texaojoruii.  Konmermmuss  CALS. Tlpumenenme  CALS
texaoioruii. Crammapr 1SO 13584 PLIB. Meromonorus
CTPYKTYpH3allMK Ki1accoB (cemeicTB) neraneid. JKU3HEHHBIN
UK TPOJYKTAa Kak B3amMOCB3b mporeccoB. CTpykTypa
cragmapra ISO  10303. HHrepakTuUBHBIE  DIIEKTPOHHBIE
TEXHUYECKHEe  pyKoBOACTBAa.  [lOpSgoK  MPOEKTUPOBAHHS
MHUKPORJIEKTPOHHOHM amnmapatypsl. CTpyKTypa U METOAOJIOTHUS

5




IIPOBEPKH Ha COBMECTUMOCTb.  Mapupyr ckBo3Horo All
Opranuszainust CTpyKTYpHOI'O

CtpykTypa AaHHBIX

MUKpPO3JIEKTPOHHOM amnmnapaTryphl.
noctpoeHuss CAIIP mnedatHbIX y3710B.
anekTpoHHoro omwmcanus Omoka ACY. Pacuér TtemnoBbIx
XapaKTepUCTHK. MOJEIUpOBaHUE JIEKTPUUYECKUX IPOILIECCOB.
JOKYMEHTOO0OpOT U

DJIEKTPOHHBIN €ero

OnekTpoHHas U pPoBas MOANUCE.

MOJIEPXKKA.

Mecto HMOKP B XU3HEHHOM LUKJIE W3AenMsl (MPOAYKLUN).
Cragun TPOAYKIHH. Pabouas
KOHCTpyKTOpckass nokymentauus. OJtanel HHUOKP wu  wux
Oran  KOHCTPYKTOPCKOTO IPOEKTHUPOBAHUS

KU3HEHHOTO LAKJIA
XapaKTEPUCTUKHU.
MUKpPOJIEKTPOHHON ammaparypbl. I[laTeHTHbIE HccinenoBaHus.
HNudpopmannonHas NoJJIepKKa Hay4HO-HCCIEJ0BATENbCKONH H
OIBITHO-KOHCTPYKTOPCKOM J€ATEIbHOCTH.

PykoBoncTBo mpoekramu. Poim M OTBETCTBEHHOCTH. 3aJaHHUs
JUI TIPOEKTHBIX Tpymm. [Ipuemsl yOexaeHuss u yOexmaromme
[lonroroBka ¥ NpoBeAEHHE JEJIOBBIX Oecen.
KOHCTPYKTOPCKOTO

BO3JICHCTBUS.
OcHoBHbIE po0GIIEMBbI
IIPOEKTUPOBAHUSI MUKPOIJIEKTPOHHON anmapaTypbl. 3HaUEHUE U

o01IeHus.

IIOHATUA u

0COOEHHOCTHU JACJIOBOIO Ponb

ABTOMaTI/ISaI_II/IH H OpraHu3altus IpoueCCoB B IIPOCKTAX. O6H_[I/Ie

HOATrOTOBKH.

BONPOCHI YIpaBJICHUS W MoOKazaTenu >(PQPEKTUBHOCTH. 3aluTa
pe3yNbTaTOB pabOTHI.

4.2. IlpakTnyecKkue 3aHATHS

Ne monyJist

AUCHUIIIMHBbI

3aHATUA

O0neM 3aHATHIH

(4acwbi)

HaumeHnoBaHue 3aHATHA

[EEN

*| Ne npakTuueckoro

N

OCHOBBI 3aLIUTHI MUKPOIJIEKTPOHHOM aIaparypbl OT TETUIOBBIX
Harpy3ok. OCHOBBI 3aIllUThl MUKPOAJIEKTPOHHOM amnmnapaTypsl OT
MEXaHUYECKNX BO3JEHCTBHN. Braro3amura MUKpOJIEKTPOHHON
armapaTypsl.

dopMUpOBaHUE JOKYMEHTOB U3 COCTABHBIX AJIEMEHTOB Ha
ocHoBe OT/I. KoHCTpyKTOpCKOE 37IEKTPOHHOE OMUCAHKE
U3J1eNus B cCOOTBETCTBUU O cTranaapTom STEP.

[TpencraBienue 3aa4 3TanoB padoT, KaCAIOLIUECs
KOHCTPYKTOPCKOW TOKYMEHTAIUN.

MeTo bl 1 MHCTPYMEHTHI IOCTAaHOBKU 3aj1a4d U YIPaBJIECHUS
KoMaHAaMHu. Pacnipenienenue poseil o npoeKkTy B rpynmnax.




4.3. JlaGopaTopHble padoThI

Ne monmyJis

JUCIHUILINHBI

padoThI

HaumenoBanue pa6ornl

O0neM 3aHaATHI

(4acob1)

N

" Ne 1aGopartopHoii

@opMUPOBAaHUU JOPOKHOW KapThl peAIM3aluu IIPOEKTa
CO3J1aHUsI MUKPOJIEKTPOHHOM arrapaTypbl

N

Pa3paboTka )KU3HEHHOr0 LIMKJIA MUKPO3JIEKTPOHHOM
anmnaparypsl

HccnenoBanue KOHCTPYKTOPCKHUX ACIICKTOB B IIPOLIECCE
CO31aHHuA MHKpOBJ’IGKTpOHHOﬁ armapaTrypsl

Pa3paboTka BapHaHTOB yNpaBIEHUECKUX PELICHUI 110
CO3aHMI0 MUKPORJIEKTPOHHOM anmnapaTypbl

4.4. CamocTosiTeIbHAsA padoTa CTY/IeHTOB

Ne moyJis

JUCHUILTMHBI

[

3aHATHH

(4achbI)

Bung CPC

Pabora ¢ OPUOKC, pecypcamu UnTepHeT.

W W O6beMm

Pabora ¢ koHcniekTamu jekiuu JI1 (37eKTpOHHBIN pecypc B CUCTEME
OPHNOKC), yuebHUKaMU U Y4€OHBIMH ITOCOOUSMHU U3 CIIHCKA
JUTEPATyphl U MEPUOJMUECKUMH U3IaHUSIMHU 11 ciaun Tecta Nel

ITonroroBka k npakTu4eckoMy 3aHsATHIO Nel.

[ToaroroBka k 1aboparopHoii padore Nel.

Pa6ota ¢ OPUOKC, pecypcamu UuTepuer

Wlw DN

Pabota ¢ koHcriekTamu Jiekiuu JI2 (371eKTpOHHBIN pecypc B CUCTEME
OPUNOKC), yuebHUKaMU ¥ Y4€OHBIMH ITOCOOUSAMU U IEPUOANYECKUMHU
U3JaHUSIMU I caadu tecta No2

IToaroToBka K mpakTH4ecKOMy 3aHATHIO No2.

[ToaroroBka k 1aboparopHoit padote Ne2.

[ToaroroBka Kk KOHTPOJILHOMY MEPONPUSATHIO, B YHACTU MPOBEPKHU
nonkomiereniun YK-2.MKIIMA.

Pa6ora c OPUOKC, pecypcamu UnTepuer

Pabora ¢ koHCciekTamu JeKui 3 (3JIEKTPOHHBII pecypc B cUCTEME
OPUOKC), yueOHuKaMu 1 y4eOHBIMH TOCOOUSMU U IEPUOTUYECKUMU
M3JIaHUSAMU 171 ciauu Tecta Ne3




4 [TonroroBka k maboparopHoit pabore Ne3.

3 [ToaroroBka pedepara Ha BEHIOpaHHYIO TEMY U3 CITUCKA

4 [ToaroToBka K KOHTPOILHOMY MEPOTIPHUSATHIO, B YACTH MPOBEPKU
noakomitereHnuu YK-3.MKIIMA.

4 3 Pa6ora ¢ OPUOKC, pecypcamu UnTepHeT

3 Pabora ¢ koHcniekTamu Jekuuu JI4 (31eKTpoHHBIN pecypc B CUCTEME
OPUNOKC), yueOHMKaMU ¥ YI€OHBIMH ITOCOOUSAMU U TIEPUOANYECKIMHU
U3JaHUAMU 1711 cauu Tecta Ned

4 [TonroroBka k maboparopHoit pabore Ne4.

2 [ToaroroBka k mpakTu4eckoMy 3aHsATHIO No4.

3 [ToaroroBka pedepara Ha BEIOpAaHHYIO TEMY M3 CITHCKA

4.5. IlpumepHasi TeMAaTHKAa KypPCOBBIX padoT (IIPOEKTOB)

He npenycMoTpeHsl.

S. HEPEYEHb YYEBHO-METOJIUYECKOI'O OBECIIEYEHUSA IJIsA
CAMOCTOSTEJBbHOMN PABOTHI

VYuebHo-MeToIuuecKoe 00eCeUeHHE IS CAMOCTOSITEIbHON pabOThI CTYIEHTOB B COCTaBE
YMK muctummuasl (OPUOKC, http://orioks.miet.ru/):
¢ Meroauyeckue yKasaHHWs CTYAEHTAaM [0 OpraHW3allid WM3YYCHHS JMCIMILIAHBI

«MeToa00rus KOHCTPYKTOPCKOTO MIPOEKTUPOBAHMSI MUKPOJIEKTPOHHOM anmaparypsl»;
v/ Criicok NpuMepHBIX TeM JUIsl pedepara;
¢/ JlononHUTENbHBIE MaTepuallbl K AWCHUIUIMHE: BUACOPOJIMKH, TPE3CHTAINH, CTaThH,
HOPMAaTUBHBIE TOKYMEHTHI.

Moayasb 1 «lIpoeKTupoBaHHE MUKPOIJIEKTPOHHOM annapaTypbh»:

v Marepuain st IOATOTOBKU K TecTupoBaHUio Nel HaxoauTcst B KoHCHeKkTe Jiekuuu Nel B
cucreme OPMOKC (a:1eKTpoHHBIN pecypc), yueOHUKaxX U y4eOHBIX MOCOOMIX U3 CIHCKA
JUTEPATYphl U B IEPUOAUUECKUX U3TAHUSIX.

v/ Martepuain 111 cCaMOCTOSATENIbHOW MOATOTOBKU K BBIMOJHEHUIO TPAKTUYECKOMY 3aHSATHIO
Nel naxoaurcs B koHcnekTe Jekiuii B cucteme OPYMOKC (anextponHslil pecype) — JI1,
B CPC. Jlns mpoBepku YpOBHSI MOATOTOBKM K 3aHATHIO KOHTPOJBbHBIE BOMIPOCHl K
IIPaKTUYECKOMY 3aHATHIO Nel.

v Marepuan Ui caMOCTOSITEIBHON TOATOTOBKM K BBHITIOJHEHUIO J1a00OpaToOpHO paboThI
Nel maxomutcs B koHcmekTe jeknuii B cucteme OPMOKC (amexTponnslit pecype) — JI1,
B CPC. Jlns mpoBepku YpOBHsS NOATOTOBKM K 3aHSTHIO KOHTPOJIBHBIE BOIPOCHI K
nabopaTopHoii padote Nel.

Moayab 2 «CALS-TexHOIOTHH B KOHCTPYKTOPCKOM TPOSKTUPOBAHHUU MHKPOIICKTPOHHOU
afnmnapaTypbb»:
v Marepuai i1 TOATOTOBKH K TECTHPOBAHUIO No2 HAXOJIUTCS B KOHCIIEKTE JIeKITUU No2 B
cucreMe OPUOKC (a1mekTpoHHBIN pecypc), YIeOHHKaX U YIEOHBIX TTOCOOMSIX U3 CIHCKa
JUTEPATYPHI U B IEPUOTNICCKUX U3TAHUIX.



http://orioks.miet.ru/

v

Marepuan s caMOCTOSITENIBHOM MOATOTOBKH K BBIIIOJHEHUIO IPAKTUYECKOMY 3aHATHIO
Ne2 naxongutcs B koHcnekre jekuuil B cucteme OPUOKC (anexTponHslii pecype) — JI2, B
CPC. [Ins mnpoBepkH YpOBHS IOATOTOBKM K 3aHATHIO KOHTPOJbHBIE BOIPOCHI K
IIPAKTUYECKOMY 3aHATHIO No2.

Marepuan ajsi caMOCTOSITEIbHON MOATOTOBKY K BBIIOJIHEHUIO JTAOOpaTOpHO# paboThl Ne2
HaxonuTcs B kKoHcnekrte jekuuid B cucteme OPUOKC (anexTponsslii pecypc) — JI2, B
CPC. Jlns mnpoBepkH YpOBHS IIOATOTOBKM K 3aHSATHIO KOHTPOJBHBIE BOIPOCHI K
nabopaTopHoi padoTe Ne2.

Mopnyas 3 «HUOKP ju1s co31aHus MUKPOIIEKTPOHHOW annapaTyphl»:

v

v

Marepuan 1 TOATOTOBKYU K TecTHpoBaHUIO Ne3 HaXxoAuTCsl B KOHcIEKTe JieKiuu Ne3 B
cucteme OPMOKC (amekTpoHHBIN pecypc), yieOHUKaX U y4eOHBIX OCOOMSIX U3 CITUCKA
JUTEPATYpPhl U B IEPUOAUYECKUX U3TAHUSIX.

Martepuan s caMOCTOSITENIbHOM MOJATOTOBKH K BBIOJHEHHUIO MPAKTHUECKOMY 3aHSITHIO
Ne3 naxonutcs B koncnekre jekiuil B cucteme OPUOKC (anexTponHslii pecypce) — JI3, B
CPC. ][lns mnpoBepku YpOBHS TMOATOTOBKM K 3aHSATHIO KOHTPOJBbHBIE BOMPOCHI K
MIPaKTUYECKOMY 3aHATHUIO Ne3.

Martepuan 11 caMOCTOSITENIbHOM MOATOTOBKH K BBIIOJIHEHHIO JIabopaTopHOU paboTsl Ne3
Haxonutca B koHcnekte Jekuuii B cucteme OPUOKC (snextponnsiii pecypc) — JI3, B
CPC. [lns mnpoBepkH YpOBHS IOATOTOBKM K 3aHSITHIO KOHTPOJbHBIE BONPOCHI K
nabopaTopHoi pabote Ne3.

Martepuan /i moAroTOBKU pedepaToB MOKHO HAWTH B HOBBIX HOMEPAX MEPHOIUYECKHX
U3JIaHUI 1 UHTEPHET pecypcax.

MOIIyJIb 4 «YupaBjiecHHE IIpOCKTaMM Ha 3Tanax KOHCTPYKTOPCKOTO IPOCKTHUPOBAHHMS

MHUKPORJECKTPOHHON anmnapaTypbl»:
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Marepuan s OArOTOBKH K TecTUpOoBaHUIO Ned HaxomuTcs B KOHCHEKTE jekunu Ned B
cucreMe OPUOKC (a1eKTpoHHBIN pecypc), YIeOHHKaX M YIYEOHBIX TTOCOOMSIX U3 CIHCKA
JUTEPATYphl U B IEPUOANYECKUX U3TAHUSIX.

Marepuan a1 caMOCTOSITEIbHON MOJTOTOBKU K BBIITOJIHEHUIO NMPAKTUYECKOMY 3aHSATHIO
Ned4 naxonutcs B koHcnekre jekuuil B cucteme OPUOKC (anexTponHsii pecypce) — J14, B
CPC. [lna mnpoBepkH YpOBHS IOATOTOBKM K 3aHSATHIO KOHTPOJIBHBIE BOIPOCH K
IIPAKTUYECKOMY 3aHATHIO No4.

Marepuan Ju1st caMOCTOSITEIbHOM MOATOTOBKY K BBIITOJHEHHIO JTabopaTOpHOI paboTs! Nod
HaxonuTcs B KoHcnekre Jiekuuit B cucteme OPUOKC (snexrponnslii pecypc) — JI4, B
CPC. [lns mnpoBepkH YpOBHSI TOATOTOBKM K 3aHSITHIO KOHTPOJbHBIE BOMPOCHI K
nabopaTopHoi pabote Ne4.

Martepuan /uig NoAroTOBKU pedepaToB MOKHO HAaWTH B HOBBIX HOMEPAX MEPHOIUYECKUX
W3JaHUW U HHTEPHET pecypcax.



6. MEPEYEHH YYEBHOM JINTEPATYPBI

Jlureparypa

barnacapesn H.I. Mcropus, ¢umocodust 1 METOAONOrUSs HAYKH W TEXHUKH @ Yuebd. u
NPAaKTUKyM NpakTUKyM s OakanmaBpuata u maructparypsl / H. I'. Barmacapesn, B.I.
I'opoxos, A. II. Hazapersn; [lox pen. H.I'. barmacapesn. - M. : FOpaiit, 2019. - 383 c. -
(bakanaBp u maructp. Axagemuueckuii kypc). - URL: https://urait.ru/bcode/431124 (nmarta
obpamenus: 16.08.2020). - ISBN 978-5-534-02759-4

Mamox B. H. Beenenne B coBpemennbie CAIIP: Kypc neknuit / B.H. Mamox. - M.: JIMK
IIpecc, 2010. - 192 c. - URL: https://e.lanbook.com/book/1314#book name (mara
obpanienus: 26.08.2020).

NBanoa H.FO. HHcTpymMeHTalbHBIE CpeACTBA KOHCTPYKTOPCKOTO IPOEKTHUPOBAHMS
ANEKTPOHHBIX cpenacTB: YueO. mocobue / H.FO. MBanosa, E.b. Pomanosa. - CII6.: HUY
NTMO, 2013. - 121 c. - URL:
http://books.ifmo.ru/book/935/instrumentalnye_sredstva_konstruktorskogo_proektirovaniya
_elektronnyh_sredstv.htm (marta oopamenus: 16.08.2020).

Korobova N. Materials for Electronics: Textbook / N. Korobova, S. Timoshenkov; Ministry
of Education and Science of the Russian Federation National Research Univercity "MIET";
Per. 1O.®. Anamos, B.C. Munaes. - M. : MUDT : MAKCCIIEMC, 2015. - 474 ¢.

Bbepmunep 9.M. CAIIP B Mmammnoctpoennn: Y4ueOnuk / 9.M. bepmunep, O.B. TaparbiHos. -
M.: ®OPYM, 2010. - 448 c.

HopmaTtuBHas auteparypa

I'OCT 2.103-2013 Enunas cucrema koHCTpykTOopckoit nokymentanuu (ECK/I). Craguu
paspabotku (c [lompaBkammu) : MexrocyaapcTBeHHblid ctanaapt: Brex. 01.07.2015. —
URL.: http://docs.cntd.ru/document/1200115351 (mata obparenus: 20.08.2020).

I'OCT 2.102-2013 Enunas cuctema koHcTpykTopckoit gokymenrtanuu (ECK/I). Bunsl u
KOMIUIEKTHOCTh KOHCTPYKTOPCKUX JOKYMEHTOB: MeXrocyJapcTBeHHBIN CTaHAApT:
Been. 01.06.2014. — URL.: http://docs.cntd.ru/document/1200106862 (mata oOpariieHus:
20.08.2020).

I'OCT 2.056-2014 Enpwnast cuctema KoHcTpykTOopckoit nokymentauuun (ECKI).

DOnexTpoHHas  MojJenb  JIeTallu. O6mume  nonoxenus (¢ IlompaBkoit)
MexrocyaapcTBeHHBIH CTaHJapT: Bgen. 01.06.2014. — URL:
http://docs.cntd.ru/document/1200122006 (nata obparenus: 20.08.2020).

I'OCT 2.053-2013 Epmuas cucrema KoHCTpyKTopckoi poxkymentanuu (ECK).
OnexkTpoHHas CTpykTypa wu3znenusa. OOmue monoxeHuss MeXrocyaapcTBeHHBIN
cragmapt: Been. 01.06.2014. — URL: http://docs.cntd.ru/document/1200106861 (nata
obpamienus: 20.08.2020).

Ilepuoguueckue u3aHus

Hano- m mMukpocucteMHass TexHuka : Ejkemec. MEXIUCHUIUIMHAPHBIN TEOPET. U INpHU-
KJaja. Hayd.-TexH. XypH. / PAH, Ortnenenue wuHGOPMAIMOHHBIX TEXHOJIOTUH H
BBIYUCIIUTENBHBIX cUcTeM. - M. : HoBble TexHomornu : HaHO-MUKpOCUCTEMHAS TEXHUKA,
1999-.

CAIlP U TPA®UKA: IKypnan 00  aBTOMaTH3alMd  TNPOEKTUPOBAHMS,
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KOMITHIOTEPHOM aHAJIN3€e, TEXHHYECKOM aokyMeHToobopoTe / KommbroreplIpecc, 2000-

20.. rr.
3. PLM Dxkcnept. MHHOBauMu B MPOMBIIUIEHHOCTH: XypHal. — Cankt-IletepOypr, 2014-
2019. - URL: https://connective-

plm.com/besplatnie materiali i resursi po sistemam siemens plm#!/tab/175953723-4
(mara obpamenus: 19.01.2020)

7. INEPEYEHb ITPO®ECCHOHAJIbBHBIX BA3 JIAHHBIX,
NHOOPMALNMNOHHBIX CITPABOYHbBIX CUCTEM

1. DnexrpoHHO-OMOMMOTEUHas cuctema Jlans : caiit. - Cankr-IlerepOypr, 2011 - . -
URL: https://e.lanbook.com/ (mata oOpamenus: 30.08.2020). - Pexum mocrtyma: s
aBTopu3. nmoJsib3oBateneit MUIT.

2. eLIBRARY.RU: Hayunas snexktpoHHast 6ubanoreka: caifT. - Mocksa, 2000 - . - URL:
https://elibrary.ru/defaultx.asp (mara oopamienus: 20.08.2020). - Pexxum gocryma: ajist
3aperuCTPUPOBAHHBIX MOJIH30BATEIICH.

3. @®UIIC : UudpopmannoHHO-IONCKOBOI cuctembl MuTepHeT nmoprana ®UIIC: caiir. -
Mocksa, 2009 - . - URL: https://wwwl.fips.ru/elektronnye-servisy/informatsionno-
poiskovaya-sistema/index.php (marta oopamierus: 20.08.2020).

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

JlucuuiuinHa MOKeT ObITh pean30BaHa B TPEX BapHaHTaX OOYYEHHUs: B TPAJULIMOHHOM,
JUCTAHIIMOHHOM M CMEIIaHHOM.

ITpu qucTaHIMOHHOM OOYUYEHHMHM JICKIIUH M MPAKTHUECKUE 3aHATHS IPOBOJAATCS B OHJIAMH
pexxume 1o Skype, 3amuch KOTOPBIX BBIKJIaJbIBaeTCs B Youtube W AOCTYHHA Ui CTYJICHTOB
yepe3 ccbulky B cucreme OPUOKC. JlabopaTtopHble 3aHSTHS TPOBOJSATCS HOCPEICTBOM
YAQJIEHHOTO JIOCTyIa K paboyuM MectaM B KoMmIibioTepHoM kiacce MUDT uepe3 TeamViewer
COBMECTHO C OHJIaliH B3auMojelcTBUeM B SKype. 3aiuTa BbIIIOJHEHHBIX JJAOOPaTOPHBIX padboT
OCYILECTBIISICTCS ITyTEM JIMOHCTPALIMU dKpaHa pabodyero Mecta ¢ moMomrsio ¢pyHknuu B Skype.

CMmemanHoe 00ydyeHHE OCHOBAaHO HA WHTETPallUd TEXHOJOTHH TPaJAULMOHHOTO MU
AJIEKTPOHHOTO  OOy4YeHMs, YacTh Y4YeOHBIX 3aHATUH NOPOXOJUT C  HUCHOJIb30BAHHUEM
B3aMMO/JICHCTBHS CTYACHTOB U MPEIoJIaBaTelsl B 3JIEKTPOHHOM 00pa30BaTesIbHOM cpefe.

B npouecce oOyueHuss npu NPOBENEHUU 3aHATUH M JJIS CaMOCTOSATENBHOM pabOThI
UCTIONIB3YIOTCS BHYTPEHHHUE dJIeKTpoHHBIE pecypcesl (hitp://orioks.miet.ru): ajaekTpoHHbIE BEpCHH
JIeKIUH, Ta00paTOpHBIX paboT, MPAKTUYECKUX 3aHITUN U APYyTHE.

JlabopaTopHbie pabOThl M MPAKTHYSCKHE 3aHATHUS MPOBOAATCS C IMPUMEHEHHUEM
MPOEKTHBIX METOJIOB 00YYCHHUS B MAJIBIX IPYIIAX B KOJIUIECTBE OT 2 JI0 4 YeOBEK.

JInst B3aMMOJICHCTBUS CTYJCHTOB C TPENoAaBaTe]eM UCIIONIB3YIOTCS CEPBUCH 00paTHON
CBSI3U: DJIEKTPOHHAs 1MouTa npenoaasareis, Skype, Google auck u ap.

OcBoeHue 00pa3oBaTENbHONW IMPOrpaMMbl OOECIICUMBACTCS PECYpCaMH  DIEKTPOHHOMN
nH(popMaroHHo-00pa3oBarenbHOi cpeast OPMOKC http://orioks.miet.ru.
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9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

OcHalEeHHOCTh Y4eOHbIX
HaumeHoBanmne yueOHbIX . .
. . ayIUTOPHUi U MOMeIeHHui
ayIUTOPHUii N MOMeIeHui . IlepeuyeHs mporpaMMHOro
. AJIA CAMOCTOSITEIbHOI
JUISE CAMOCTOSITEJIbHOI obecrieyeHust
padoThI
padoThI
KoMribroTepHBIii Kiiacc Kommetotepsi (Intel Core i5), | OC Microsoft Windows
MYJIbTUMEIHIHOE Microsoft Office
o0bopyaoBaHue Acrobat Reader DC
Opaysep
[Momemenue s KomrmbroTepHasi TeXHUKA C OC Microsoft Windows
CaMOCTOSITEIIbHOM PabOTHI BO3MOXKHOCTBIO nojikitouenust | Microsoft Office
00yJaroIHXCsI k cetn «MHTEpHET» M Acrobat Reader DC
obecrieueHrneM J0CTyIa B Opaysep
IEKTPOHHYIO
uH)OpMaAIMOHHO-
00pa3oBaTEeNBHYIO CPEIy
MUDT.

10. @OHAbI OHEHOYHbIX CPEACTB JJIAA TPOBEPKH
CO®OPMUPOBAHHOCTH KOMNETEHIUH/IMIOJKOMIETEHIIUIA

®OC no nonkommereHuu YK-2.MKIIMA. CriocoOHOCTh y4acTBOBaTh B YIPABJIEHUU
IIPOEKTOM IO CO3[JaHHUI0 MHUKPOXJIEKTPOHHOM amnmaparypsl, BHEAPEHUEM TEXHOJIOTMYECKUX H
IIPOYKTOBBIX MHHOBAIMM WJIM ITPOrPaMMOM OpraHU3allHOHHBIX H3MEHEHUN

®OC mno mnoaxomnereHuu YK-3.MKIIMA. Crnocob6eH KpUTHYECKH OIICHHBATh M
IIEPEOCMBICIIATh HAKOIJIEHHBIM ONBIT IIPU JOCTHKEHUU IIOCTABICHHOM II€JIM, Y4YWUTHIBAaTh
MIOCJIE/ICTBHS CBOMX YIPABIIEHYECKUX PEIICHUN U JEUCTBUM C MO3ULUHU PYKOBOAUTEIS IIPOCKTA
10 CO3JaHUI0 MUKPOIJIEKTPOHHON anmnaparypsl

@DOH/BI OLIEHOYHBIX CPEACTB MPEACTABIECHBI OTAEIbHBIMU JOKYMEHTAMHU U Pa3MEIIEHBI B
coctae YMK nuciumiauHbl 3JIEKTPOHHOM HWH(POPMALMOHHOM 00pa3oBaTenbHON Cpeabl
OPUOKC// URL: http://orioks.miet.ru/.

11. METOJUYECKHUE YKA3AHUS /151 OBYUAIOINXCSI IO OCBOEHHMIO
JUCHMUIIIAHBI

11.1. OcoGeHHOCTH OpPraHu3aNiu Mpouecca o0y4eHust

Jns hopMupoBaHUs MOJKOMIIETEHIIMH U PUOOpEeTeHNs] HEOOXOUMBIX 3HAaHUH, YMEHUH
U HaBBIKOB B paMKaX M3Yy4YEHHUs JaHHOW IUCIMIUIMHBI MPOBOJSATCS WHTEPAKTHBHBIE JIEKIIMH,
na6opaTopHHe " IPAaKTUYCCKHUEC 3aHATHS, 4 TAKIKE KOHTPOJIBHOC MCPOIIPUATHEC.
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HNHTepakTHBHBIE JIEKIUM IPOBOAATCS B KAXKJIOM MOJAYJIe. B HUX OLIEHMBAETCs CTENEHb
YCBOEHHUS NTPONUJIEHHOT0 MaTepHala, ypOBEHb apryMEHTALUH CBOETO MHEHMSI U BIIAJICHUs YCTHON
peusto. [IpenBapurenbHO MpenoaaBaTelib GOPMYIUPYET BONPOC, OTBET HA KOTOPBIA sBISETCS
npeamerom nuckyccu (M1-M4). Ha 3aHATHAX aKTHBHO UCTIONB3YIOTCS Y4€OHbIC BUACOPOIHUKH,
NPE3CHTAIMK 1 AJIEKTPOHHBIE yueOHble MaTepraibl. Bo BpeMs mpoBeneHHs JIeKIUid o0ydaeMbie
MOTyT y ce0sl Ha paboueM MecTe MOBTOPSATH JACUCTBUSA MIpernoaBaTelis, KOTOpbIe OH BBIIOJIHSET B
cucreMe, B nporpamme. JlJisi IpOBEpKH IMOJYYEHHBIX 3HAHUK MO OKOHYAHUIO TEOPETUYECKOM
YacTH KaKJ0r0 MOJYJIsl IPOBOAUTCS] TECTUPOBAHHUE.

Jljig akTUBH3AIMH [Tpoliecca O0yYeHuUs Ha JIEKIIUU UCTIOTIb3YIOTCS CIEAYIOIINE METOIbI:

— MHTEPaKTUBHBIA OMPOC CTYIEHTOB C pa300pOM KOHKPETHBIX CHUTYAIlMi MO 00CyXaaeMoit
TEME;

— aKTHBM3alUs CTYACHTOB, HE pa0OTAIONIMX Ha JIEKIUH, IMyTeM 3a/JaBaHUsl MPOCTHIX
BOIIPOCOB I10 TOJIBKO YTO OCBEILIEHHOMY IIPENOAAaBaTeNEM MaTepray.

I'pynnoBoe npoBeaeHue u 3aMTa JIa0OPATOPHBIX padoT (J1a00paTOPHbINA TPEHUHT).
[Ipenmonaraercs BBIMOJHEHUE JIAOOPATOPHBIX 3aJaHMM CTyJEeHTaMH B Koi. 2-4 dYel. Mo
BapHaHTaM. BBIOTHEHHIO 1abopaTOPHBIX PadOT MPEALIECTBYET MPOBEPKA 3HAHUN CTYACHTOB -
UX TEOPETHYECKOM TOTOBHOCTM K BBINOJHEHUIO 3a1aHus. CTyAeHTbl CaMOCTOATEIbHO
pacrpenensioT BBIIOJIHEHHE pabdoThl (TUIaHUPOBaHKUE PaOOTHI, paclpeiesieHue 3a/1a4 B TPYIIIe,
NPOBE/ICHUE TIPEABAPUTEIBHBIX TMPOPAOOTOK, BBHIMOJIHEHUE 33JaHUs, AHAJIN3 PE3YJIbTaTOB,
COXpaHEHHE UTOTOBOI'O OTUETA, IPEAOCTABICHNE TPETIOAABATEIO).

[To okoHYaHWIO KaXAOH J1a00paTOPHOW pPadOTHI MPOBOIUTCS OOCYKIACHHE W 3allUTa
pE3yNbTAaTOB BBHIMOIHEHHS PabOThl ¢ KaXAOW rpymnmoil cTyaeHToB. [Ipu 3amuTe ucmonb3yeTcs
WHAMBHUAYyallbHAsA (opma ompoca C LENbI0 MOBBIIICHUS OTBETCTBEHHOCTH KaXKIOrO CTYyIEHTa 3a
CaMOCTOSITENIbHOE BBITIOJIHEHUE OJTHOM M3 yacTeil 001ei 3aaauun 1abopaTopHOi paboThI.

B naboparopHbix paboTax NPUCYTCTBYIOT pa3/ielibl, B KOTOPBIX HET YETKUX MHCTPYKLUH
BBIMOJIHEHUST 3aJaHUi, 4TO TpeOyeT OT CTYJEHTOB CaMOCTOATENBbHOTO pelleHus (BbIOOpa
CII0COOOB BBHITIOJHEHUS paOOThI B TUTEPATYPHBIX UCTOYHHUKAX).

IIpakTnyeckue 3aHATHSA

Ha mnpaktuyeckue 3aHSITHS BBIHOCATCS BOIIPOCHI, CBA3aHHBbIE € Oosiee MOJIPOOHBIM
M3Yy4E€HHEM MH(POPMAIIMOHHON MOAAEPKKU )KMU3HEHHOTO IIUKJIA U3JENUS IEKTPOHHONW TEXHUKH.
[Tpenycmorpena nmoarotoBka cryiaeHToM B pamkax CPC pedepara mo Teme, BHIHECEHHOW Ha
CaMOCTOSITENIbHYI0 TPOPAabOTKY, € KPAaTKUM BBICTYIUIGHHEM Ha MPAaKTUYECKOM 3aHATUM U
OTBETAMHU Ha BOINPOCHI B AUAJIOTOBOM PEKHME.

Ha npakTrueckux 3aHATUAX POBOISATCH:

- MHTEPaKTUBHBIM ONpPOC CTYAEHTOB C pPa300pOM KOHKPETHBIX CHUTyallMi 10
oOcyxxgaemMoil TeMe (JaTb OINMCAaHUE METOJOB MNPOEKTUPOBAHMS...; JaThb OINMCAHUE HTAlOB
HUOKP, nath onricanvie BapuaHTOB 3aIUTHI TPOCKTA U T.I1.).

CamocTrosiTesibHasi padoTa CTYAEHTOB IIPE1yCMaTPUBAET MOATOTOBKY K JIaOOpaTOPHBIM
paboTaM M NPAKTHUYECKHM 3aHATUSM, KOHTPOJIBHOMY MEpONPHUATHIO Uil HPOBEPKU
MOJKOMITETEHIIMN, H3ydeHHE JIUTEPATYPHI C LIebi0 0oJiee rITyOOKOro OCBOSHHS U3y4aeMON TEMbI
U BBINOJIHEHUE TecToB. [IpenycMmarpuBaeTcst BeIONHEHHE pedepaTa Mo TeMe, BEBIHECEHHON Ha
CaMOCTOSITENIbHYIO TPOPAOOTKY.

11.2. CucremMa KOHTPOJIS M OLleHUBAHUS

JlJiss OIIEHKH YCTIEBAEMOCTH CTYACHTOB IO JUCHMUIUIMHE HCIIOJNB3YeTCs HAKOMUTENbHas
OaJuIbHAS CUCTEMA.
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Bannamu ouenuacres: BemoHeHwme Ka0r0 KOHTPOIBHOIO MEpONPHATHUS B cemectpe (B
cymme 100 Gamror). Ilo cymme Gamios BEICTABJIACTCA WTOTOBAas OLEHKA IO MpeMETY.

CtpykTypa ® cpokn cmaum KOHTPOIIEHBIX MEPONPHATHH CM. B JKypHAJIE YCIIEBAEMOCTH B
OPHOKC, http://orioks.miet.ru/.

PABPABOTYHK:

[Tpodeccop nacturyra HMCT, )
JOKTOP TEXHHYECKHX HAYK, HOIEHT 6’0 / Kamyrun B.B./
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Pabouas mporpamma mucmmmmmEEl  «MeTomonorus KOHCTPYKTOPCKOI'0  IIPOEKTHPOBAHMS
MHKPO3JIEKTPOHHOH aliapaTyphl» II0 HANPABJIEHMIO oaroTorku 11.04.03 «KoHcTpymposanue
H_TEXHONOIMA SICKTPOHHBIX CPENCTB», HAampaBleHHOCTH (mpodmmo) «KoMmiekcHoe
IPOSKTUPOBAHME  MUKDOCHCTEM» M  HANPABICHHOCTH  (TPO(HIIO) «IIpoexTHpoBanme
TEXHHIECKHX CHCTEM cpesicTBaMu 3D-MomenupoBanusy paspaborana B Hucrutyre HMCT u
YIBEPXKICHA Ha 3acefaHnu Muctutyra 27 Mast 2025 roma, npotoxor Ne 11,

Hupexrop Muctaryra HMCT %C.H. Tumomenkos

JIMCT COI'VIACOBAHUSA

Pabogas nporpamma cormacoBana ¢ LIeHTpOM IOATOTOBKH K aKKpEIMTallUH U HE3aBHCHMOH
OIICHKH KauecTBa

% o
Hagampauk AHOK % .M. Hukynuna

Pabouas nporpamma cornacosana ¢ 6u6nuorexoit MIDT

Hupexrop Gubmmorexu KM T.II. ®ununmnosa
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