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AHHOTALUA

Huctumnna «IIpoexktupoBanue MU@POBBIX CUCTEM» HaIlpaBiieHa Ha MOJyve-
HUE NPO(PEeCCHOHANBHBIX KOMIIETEHIUNA CBSI3aHHBIX C (OPMHPOBAHHUEM CHCTEMHOIO
MOJIX0/1a K aHaJM3y MOCTABJICHHON 3aJjauM M0 BbIOOPY KOHCTPYKTHUBHBIX PEIICHUM C
y4eToM BcexX (haKTOpOB, BIUSAIONIMX HA KOHCTPYKIIMU MPUOOPOB KOHTPOJISI U yIIPaB-
neHus. Takol moaxo HEOOXOAUM CTYJEHTaM HE TOJIBKO MPU KYpCOBOM M JIUILIIOM-
HOM IPOEKTUPOBAHUM, HO U B JaJibHEWIIEH MpodhecCuOHaNbHOM 1eITeTbHOCTH B Ka-
YECTBE MH)XEHEPOB-KOHCTPYKTOPOB, TEXHOJIOTOB.

1.  IEJJA OCBOEHHUS YYEBHOM JUCHUTIIMHBI

Heap aucuuniaunbl «IIpoekTupoBanue mudpoBbIX cucTeM» - GOPMHUPOBa-
HHUE CHCTEMHOTO MOJXO0Ja K aHAJIM3y IMOCTABJICHHOMN 3a7ayd MO BBIOOPY KOHCTPYK-
TUBHBIX PEHICHUN C y4E€TOM BceX (PaAKTOPOB, BIMSIONIMX Ha KOHCTPYKIIMU MPUOOPOB
KOHTPOJIS U ynpaByieHus. Takol moaxo 1 HeoOXOAUM CTyJ€HTaM He TOJIBKO MPH Kyp-
COBOM W JUIIJIOMHOM MPOCKTUPOBAHUHU, HO U B JlaJbHEUIIIEH TpodecCuoHaNbHOM Je-
ATEIBHOCTH B KAUECTBE MHKEHEPOB-KOHCTPYKTOPOB, TEXHOJIOTOB.

3agauu IMCIUILJINHBI:
AHaJIM3 METOJIOB U KOHCTPYKTHUBHBIX PEIICHUM TMPU MPOESKTUPOBAHUU
YCTPOMCTB KOHTPOJISI M yIIPaBJICHMUS.

2. MECTO YYEBHOH JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

JlanHast yyeOHasi NUCUMILJIMHA BXOOUT B 4acTh, (POpMUPYEMON y4aCTHUKAMH
0o0pa3oBaTeNbHbIX OTHOILIEHUN 00pa3oBaTelIbHON MporpamMMmbl « T€XHOJIOTHS 3JeK-
TPOHHBIX CPEACTBY» IO HAIPABJICHUIO MOATOTOBKH «KOHCTpyHpOBaHUE U TEXHOJIOTHS
AIIEKTPOHHBIX CPEICTBY.

JIJist u3y4eHus: TUCIUTUITMHBI HEOOXOIMMbI 3HAHUS U YMEHUs, CHOPMHUPOBAHHBIE
y 00y4aromuxcs B pe3ysibTaTe OCBOCHUS CIECIYIONIUX TUCUUIIINH: (pU3uKa, BhICIIAsS
MAaTEMATHUKA, TEOPHS BEPOSITHOCTEW U MATEMATUUECKAsI CTATUCTUKA, DIIEKTPOTEXHUKA,
3JIEKTPOHUKA, MOAEITUPOBAHUE JIEKTPOHHBIX YCTPOUCTB.

BxoHbie kOMIeTeHIIMN Y4€OHOM TUCIUTIINHBI:

Konx xomre-
Komnerenuus
TEHIUHU
VK-1 Crnioco0eH oCylIecTBIATh NOUCK, KpUTHUECKUN aHAIU3 U CUHTE3 UHPOpMaIIHH,
IIPUMEHSTh CUCTEMHBIN NIOJIXO/ ISl PELIEHMSI IOCTABJICHHBIX 33]a4
Crnocoben HCIOJIb30BATh MOJIO’KEHUS, 3aKOHBI u
OIIK-1 METO/Ibl €CTECTBEHHBIX HAayK M MaTEMaTHKHU JUIsl PELICHUs 3aJa4 WHKEHEPHON
JESTEIIBHOCTH




Crioco0eH caMOCTOSTEIBHO MMPOBOAUTH JKCIICPUMCHTAJIBHBIC HCCICIOBAHHA U

OIIK-2 WCIOJIb30BAaTh OCHOBHBIE MPHEMbI 00paOOTKH M TMPEACTABICHUS MOTYYEHHBIX
JaHHBIX

MK-1 Crioco0eH OCyIIECTBIATh MMOCTAHOBKY M BBIINOJHATH SKCIIEPUMEHTHI IO IPO-
BEpKE KOPPEKTHOCTH U IPPEKTUBHOCTH PaOOThI IEKTPOHHBIX CPENICTB

.2 CriocobOeH BBITTOTHATH pabOTHI IO TEXHOJIOTMUYECKON TOJATOTOBKE IPOM3BOJACTBA

OJICKTPOHHBIX CPEACTB

CrniocobeH MpUHUMATh Y4acTHE B MPOSKTUPOBAHUN OOBEKTOB MpOdeccHoHaIb-
[IK-5 HOW JeATeNbHOCTH B COOTBETCTBHM C TEXHUUYECKUM 33aJaHMEM M HOPMaTHBHOMN
JOKyMEHTAIMel, cobmoas TpeOoBaHus 0E30IaCHOCTH i AKOJIOTHYHOCTH

3. O KUJAEMBIE PE3YJIbTATbI OGPA3OBAHUSA U
KOMIIETEHIUAX CTYAEHTA I1O0 3ABEPHIEHUM OCBOEHMUSA
MNPOI'PAMMBI YYEBHOM JJUCHUILIUHBI

[Ipouecc wuzydyenuss aucuuiiuHbel <«lIpoekTnpoBaHne HUPPOBBIX CUCTEM
HaIpaBJeH Ha (JOPMUPOBAHUE CIETYIOUIUX KOMIETEHIIUI:

Konx xomnieren-
Komnerennus

005051
CriocobeH NnpuHHMMAaTh y4yacTHe B IPOEKTUPOBAHUM OOBEKTOB IMpodeccHo-

[IK-5 HaJIbHOM JEATEIbHOCTH B COOTBETCTBUM C TEXHUYECKUM 3aJaHUEM U HOpMa-
TUBHOU JIOKyMEHTaluel, comroias TpedoBaHus 6€30MaCHOCTH U IKOJIOTHY-
HOCTH

K-4.3 Crioco6eH npoBOUTh Pa3pabOTKy TEXHOJIOTMUECKUX MapUIPyTOB IO
TpaccupoBKE KOMMYTAIMOHHBIX IUIAT U3JIEIUN

NuaukatopaMu TOCTUKEHUSI KOMIIETEHIIUN SIBIISIFOTCS:

Kon Kon

Nuauxarop
KOMIIETEHIIMH | MHAUKATOpa

3HaTh: OTpAaCJICBBIC HOPMATUBHBIC

3-TIK-5 TpeOOBaHUs K Pa3pabOTKe TEXHUYECKUX 3aaHUN
MK-5 V-TIK-5 YMmeTh: opopMIIATE TEXHUYECKHE 33/I1aHUs Ha JeTallu,
B-IIK-5 COOpOYHBIC €AMHUIIBI U CUCTEMY B IEJIOM

Brnaners: HaBBIKaMU pa3pa60TKI/I TEXHUYECKUX 3aJaHMi Ha
OTACIBHBIC 0J0KH U CUCTEMY B ICJIOM

3HaTh: MpaBWJIa IPOEKTUPOBAHUS FIIEMEHTOB M CIIOXKHBIX
y3JI0B 3JIEKTPOHHOMU anmapaTyphl
YMeTb: IpOBOANTH aHAJIN3 HOPMATUBHO-TEXHUYECKOU

3-11K-4.3 U TEXHHUKO-DKOHOMUYECKOU JOKYMEHTAIIUU II0
[K-4.3 V-TIK-4.3 M
. B-ITIK-4.3 TEXHOJIOTUM WU3TOTOBJIEHUS U3JAEIUNA «CUCTEMA B KOPITYCE»

Brnaners: HaBbIKaMU 10 OOPMIIEHHUIO TEXHUUECKON U
TexHOJIOrMYeCKOH JOKYMEHTAlUU I10 TE€XHOJIOTUU H3TOTOB-
JIEHUsl TPACCUPOBKH KOMMYTALMOHHBIX IUIAT M3JEIHA  «CH-
cTeMa B KOpILyce»

4. BOCIIUTATEJIbHAS PABOTA



Kon | Hampasnenue/nenn | Cozmanue ycinoBuid, obec- | Mcmonb3oBaHuEe BOCIUTATEIHHO-
IICYMBAIOIINX ro MOoTeHIMaaa y4eOHbIX AUCIIH-
TUIMH
B22 | Ilpodeccuonanproe | (hopMHUpOBaHKE TBOpUE- Hcnonw3oBaHue BOCIIMTATEILHO-
BOCIIUTAaHUEC CKOI'0O MHKCHCPHOI'O ro NOoTCHIMala IUCUHUIIIIMH IIPO-
MBIIJICHUS, HABBIKOB OP- | (heCCHOHATBHOTO MOIYJIS IS
raHW3aIuN KOJJIEKTUBHOM
MIPOEKTHOM JIESATEIbHOCTH - (hopmMupoBaHus IPOU3BOJI-

CTBEHHOT'O KOJUICKTHBH3MA B XOJIC
COBMECTHOT'O PEIICHHS KaK MO-
JIEITBHBIX, TaK U MPAKTUYECKUX
3a/1a4, a TAaKXkKe IMyTeM MOJKPEeT-
JICHHE paIfOHATbHO-
TEXHOJIOTHYECKUX HAaBBIKOB B3au-
MOJEHCTBUS B IPOCKTHOM Jes-
TEJIPHOCTHU MOITUOHATILHBIM (-
(heKTOM YCIENTHOTO B3aMMO/ICH-
CTBUS, OUIYIICHHEM POCTa OOIIei
3¢ PEeKTUBHOCTH TIPH pacIpeie-
JICHUH MPOEKTHBIX 3a/1a4 B COOT-
BETCTBUU C CUIIbHBIMU KOMIIE-
TEHTHOCTHBIMH U SYMOLIMOHAIIb-
HBIMU CBOICTBaMH 4YJIEHOB IPO-
€KTHOW IPYIIIIBI.

Opranuzanuss MHTEPAKTUBHBIX MEPOIPUATHN W peanu3anus CIEeHUaIU3UpO-

BAaHHBIX BaI[aHI/Iﬁ C BOCIIMTATCIIbHBIM U COLHMAJIbHBIM aKIICHTOM:

nabopaTopHble pabOThl — COBMECTHAS JAEATEIbHOCTh MaJIbIX TPYII CTYJIEHTOB
(mo 3-x 4YejoBeK), KOTOpas JaeT BCeM OOyYarolUMCS BO3MOXKHOCTh
yyacTBOBaTb B paboTe, MpakTUKOBaTh  HABbIKKW  COTPYIHUYECTBA,
MEXJIMYHOCTHOTO OOLIeHUs] (B 4YaCTHOCTH, YMEHUE AaKTHUBHO CIIyIIaTh,
BbIpabaThIBaTh 00Ilee MHEHUE, pa3pelIaTh BOZHUKAIOIINE PA3HOIIACHs).

[TepeuncieHHble MEPONIPUSATHS HAMPABJICHBI HA:

dbopmMupoBaHUE Y CTYJICHTa TBOPUYECKOTO MHXKEHEPHOT'O MBIIIICHUS, HABBIKOB
OpraHu3aly KOJUICKTUBHOW MPOEKTHOU JI€SITETbHOCTH
BBISIBJICHUE ITyTEW pEIICHUs] MOCTABJICHHBIX 3a7a4, MOMCK HECTAaHAAPTHBIX pe-
LICHWH, ONTPEJICTICHNUS] U PAaCCTaBJIEHUS IPUOPUTETOB B PEIICHUH KOHCTPYKTOP-
CKMX 3a]1a4;
pa3sBUTHE  HABBIKOB  aHAU3a  PA3JIMYHBIX CTOPOH  KOHCTPYKTOPCKOM
JNEATEIPHOCTH HAIPABJICHHOW Ha IIOJy4Y€HHE HOKOHOMHUYECKH BBITOJIHBIX
pELICHUN;
dbopMupoBaHUe y CTYJ€HTa OTBETCTBEHHOCTH 32 MPUHATHE PEIICHHUI;
dbopMupoBaHWEe |y  CTYIAEHTOB TPYJOBOM MOTHUBAIlMM W  aKTHUBHOM
npodeccruoHanbHOM MO3UIUH, TIUYHOTO TPYAOTIO0US;



- pa3BUTHE TBOPYECKUX YMEHHI M HABBIKOB,
npodeccuoHanTbHO-OPUEHTUPOBAHHOTO

pCHICHUA HCCTAHAAPTHBIX 3a1a4.

MBIITJICHUA,

dbopMHUpOBaHHE TBOPUYECKOTO
HEO00XO0IUMOT0

JJIs1

5. CTPYKTYPA U COJAEPKAHHUE YUYEBHOU JUCHUILIMHBI
OO6mast TpyI0EMKOCTh JUCIMIUITMHBI COCTABJISIET:

3 3aueTHBIX equuuibl, 108 vaca 7

CEMECTD
Ne | Pa3zpmen yueOHOW AUCITUTUTAHEBI Bunpl yueOHO nesi- O06s13ar. Te- ATtTecTanus Maxkcumarns-
/ < TENBHOCTH, BKJIIOYast | KyIIMd KOH- | paszena HBIH Oast 3a
i} é* CaMOCTOSATEIBHYIO Tposs ycrie- | (popma, He- | pasmen
2 paboTy CTy[ICHTOB U | BA€MOCTH JIeTIsT)
54 TPYAOEMKOCTh (B 4a- | (dopma, He-
= cax) JeTIs)
=4 5 2 g
T g £ | s%
g £3 g&| £z
2 =g | Sg| S8
7 cemecTp
1 | IIpoexTupoBaHue CUCTEM
KOHTPOJIA U yIIPpaBJICHUA,
BOIIPOCHI OKCIUTyaTalluu
[IpoexkTupoBaHue cucteM T 1 (7 wen. —
p p 1-9 12 | 38 | T-1OHA =1 gy | (9nen) 40
KOHTPOJISl M yIIPaBIICHUS, 306,
BOITPOCHI KOMIIOHOBKH
CUCTEM KOHTPOJIA U
YIPABJICHUS
2 | CucteMbl CKBO3HOTO
IIPOEKTUPOBAHUS CUCTEM
KOHTPOJIA U YIPABIICHUS 10- 12| 3g | T2(13mex | KM 2(18 40
DJIeKTpOpaMOMOH- 18 -306.) HeJL)
TAXKCHUCTEM KOHTPOJIA U
YIPABJICHUS
3ader ¢ OIeHKON 20
Uroro | [32] 76 100

HaunmeHoBaHME TeM U COJIep>KaHKUE JEKIIMOHHBIX 3aHSITHI

Paznen 1 [IpoekTupoBaHue CUCTEM KOHTPOJIA U YIIPABIICHHS], BOIPOCHI SKCILTyaTalluu

BBenenne

1.1. ITpenmet koHCTpyHupoBaHusi. OCHOBHbBIE TEPMHUHBI U ONPEICIICHMUS.
1.2. Pagnosnexkrponnsie cpeactBa (POC): paguosnekTpoHHasi annaparypa, CH-
CTEMBbI KOHTPOJISI U YIIPaBJICHHUS, SJIEKTPOHHO-BBIYMCIIUTENbHBIE YCTPOMCTBA.
1.3. «lukn xu3zan» uzgenus. Ctaauu pa3padOTKH KOHCTPYKTOPCKOM JOKYMEH-
TallUU.

Tema 1. YcioBus skcruryaTallii M UX BIIMSIHUE HAa KOHCTPYKIIMIO YCTPOWCTB
KOHTPOJIS

1.1. HopManbHble yciaoBus 3KCILTyaTanuy. KilmMar v KIIMMaTH4eCKUE 30HBbI.
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1.2. Biusaue temnepatypbl, aTMOCHEPHOTO AAaBJICHUS, BIAKHOCTH, MEXaHUYE-
CKUX BO3JlecTBUM (BUOpanuu, ynapa, JUHEWHBIX TIEpPErpy30K) Ha 3JIEMEHTHI
YCTPOUCTB KOHTPOJIS.

1.3. Koppo3susi. Bunbl koppo3uu. 3amura oT KOppO3UH HA CTaud KOHCTPYHPO-
BaHMUS.

1.4. KommuiekcHOe BIMSIHUE BHEIIHUX Bo3jAeicTBYromuX pakropos (BBD).

1.5. Homenknartypa u xapakrepructuka BBO.

1.6. Knaccuduxarms u o061acTu mpuMeHEHHUs yCTPOUCTB KOHTpodsi. Kareropuu:
O6opToBas, Mopckas, HazeMHas. KinnmmaTtnueckrue UCTIOTHEHHS! YCTPONCTB KOHTPOJIAL.

Tema 2. DKCrTyaTalmOHHbIE, KOHCTPYKTUBHO- TEXHOJIOTUYECKUE
Y DKOHOMHUYECKHUE TPeOOBaHUS K YCTPOWCTBAM KOHTPOJIS

2.1. HanexHocTh: 6€30TKa3HOCTb, JOJTOBEYHOCTh, COXPAHIEMOCTh. BpeMeHHbIe
MOHATHUS: HapabOTKa, pecypc, cpok ciayx0bl (mo 'OCT 27.002-89).

2.2.IlpocToTa ympaBieHUs U OOCIyXMBaHHsI YCTPONCTB KOHTpousid. besomac-
HOCTb 00CTyKUBaHUsA. PEMOHTONPUTOTHOCTb.

2.3. KoHCTpyKTHBHAs IPEEMCTBEHHOCTD (YHU(DUKALINS, CTAaHAAPTU3ALMA).

2.4. TexHOJOTUYHOCTh KOHCTPYKLUHUHU (CpaBHHUTEIbHAs OLIEHKA TEXHOJOTMYHO-
CTH).

2.5. DKOHOMUYHOCTh KOHCTPYKIMH (3aTpaThl Ha pa3padOTKy, MPOU3BOJICTBO U
AKCIUTYaTaII0 YCTPOUCTB KOHTPOJIA).

Paznen 2 [IpoekTupoBaHue CUCTEM KOHTPOJISA U YIIPABIICHHUS], BOIPOCHI KOMIIOHOBKH

CUCTEM KOHTPOJISl U YIIpaBIEHUS

Tema 3. IIpocTpancTBeHHasi KOMIIOHOBKA YCTPOWCTB KoHTpoJisi. OOiue moso-
AKEHUS

3.1. Onpenenenue. OcHOBHBIE TpeOOBaHUA K KOMIIOHOBKE. KoMIOHOBKa BHYT-
PEHHSISI U BHEILIHSSL.

3.2. CTpyKTypHBIE YPOBHU KOMIIOHOBKH: 3JIEMEHTHBIN 0a3uc, QyHKIIMOHATbHAS
siuelika, 0JI0K, MOHTaKHOE YCTPOMCTBO, CUCTEMA.

3.3. Crenern uHTerpanuu u.M.c. [t nokonenuit POC B 3aBUCUMOCTH OT 3JIe-
MEHTHOTO 0a3nca U METO/I0B KOHCTPYUPOBAHUS.

3.4. KoMIIOHOBOYHBIE CXEMBI YCTPOUCTB KOHTPOJIS: JIELIEHTPAIIM30BaHHAas, 11CH-
TpaIU30BaHHAS.

3.5. KoMmmnoHoBKa cTaluoHapHO# amnmapaTypbl. biaoku 1-ro U 2-ro mokojeHui.
KomMmnoHnoBka HOCUMO#, BO3UMO#1, 0OPTOBOM U MOPCKOM armapaTyphl.

Tema 4. BHyTpeHHsIS KOMIIOHOBKA YCTPOMCTB KOHTPOJIS

4.1. TpeboBaHusi K BHYTPEHHEM KOMIIOHOBKE: TEXHHUYECKHE, KOHCTPYKTHBHO-
TE€XHOJIOTHYECKHE, SKCILTyaTallMOHHBIE.

4.2. KOMIIOHOBKA yCTPOMCTB TPETHETO NOKOJICHHUS:

—KOMIOHOBKA (PyHKIIMOHAIBHBIX siueek (D) — KacCeTHBIX, KHUKHBIX U T. I1.;



—KOMITOHOBKA OJI0KOB. ba3oBas Hecymias KOHCTpyKIius (maccu, kopmyc). Cxe-
MBI KOMIIOHOBKH OJIOKOB.

4.3. KomMnoHOBKa YCTPONCTB KOHTPOJIS 4-TO MOKOJICHHUS:

—0COOEHHOCTH KOHCTPYKIHUM YCTPOUCTB KOHTPOJISL 4-TO MTOKOJICHHUS;

—KOMITOHOBOYHBIE cXeMbl DS (0IHOCTOPOHHSA, ABYCTOPOHHSIS, CABOCHHAS);

—KOMITOHOBOYHBIE CXEMbI OJIOKOB 4-TO TTOKOJICHHUS.

Tema 5. BHelIHss1 KOMIIOHOBKA YCTPOMCTB KOHTPOJIS

5.1. Cucrtema «uenoBek — TexHUKa — cpeaay. MHdopmarrionHas cBS3b B CUCTe-
M€ «YEJIOBEK — TEXHUKA — CPEIay.

5.2. Opronomuka (onpenenenue). CoctaB U CTPYKTypa SprOHOMUKHU.

5.3. Ilcuxoduszunonornyeckre BO3MOKHOCTH YeJIOBEKa Mpu paboTe C anmapary-
poii (3peHue, ClyX, TaKTUJIbHas YyBCTBUTEIBHOCTH). XapaKTEPUCTHKA YEIIOBEKa B
CUCTEME «UEJIOBEK — TEXHUKA — cpena». (ObICTpOJIeHCTBUE, TOUHOCTh, HAJEKHOCTD,
BOCHpUATHE UHPOPMALIH).

5.4. YcnoBust paboThl yenoBeka-onepaTopa (kompopTHas u HekoMpOpTHas 30-
HBI, ICUXOJIOTHYECcKasi U (U3UOJIOrMYECKasi TPaHUIbI).

5.5. JluzaiiH (XyHOXeCTBEHHOE KOHCTpyupoBaHue). OCHOBHbIE TpeOOBaHMUS
TEXHUUYECKON 3CTETUKU: COLMAIbHO-3KOHOMHUYECKHE, TEXHUKO-3KOHOMHUYECKUE, 3p-
TOHOMHYECKHE, ICTETUYECKUE.

5.6. TpeGoBaHust 3prOHOMHUKY TPU BHEUTHEH KOMIIOHOBKE YCTPOWCTB KOHTPOJIS

—KOMIIOHOBKA IyJIbTOB YIIPaBJICHHUS,

—CTPYKTYpa JIMIEBbIX MaHENeH;

—BBIOOp CpeNICTB 0TOOpakeHus: HH(GOpMalK (MHIUKAaTOPOB);

—BBIOOP JIEMEHTOB YIIPABJICHHUSI.

Paznen 3 CucteMbl CKBO3HOTO MPOEKTHUPOBAHUSI CHCTEM KOHTPOJS W yIpaBJe-
HUSA

Tewma 6. Co3nanue OUOIMOTEK.
Konnenmmst 6ubnuorek AltuimDesigner, pazpabotka YI'O koMnoHeHTOB, pas-
paboTka nmocagounbix Mect Footprint.

Tewma 7. Pa3zpa®oTka 31eKTpUUECKUX MPUHIUITUATIBHBIX CXEM.

Hacrtpoiika penakropa, pa3paOoTKa CXeMbl, U3MEHEHHE JJIMHBI BBIBOJIOB, pe-
JaKTUpOBaHUE Tpauky CUMBOJIA, J00aBiIeHuEe Step-Mozenel K M0Cal0YHOMY MECTY,
MTOAKITFOUEHUE MOCATOYHOTO MECTA K KOMIIOHEHTY, pa3MEILICHHUE MOPTOB MUTAHUS U
METOK LeNel, KOMIWISIIUS MPOEKTA.

Tewma 8. OopmieHre KOHCTPYKTUBHBIX TAPAMETPOB MEYATHOM TIJIATHI.
dopMatrpoBaHUE KOHTYpa MEYaTHOW IUIAThl, padoTa CO CIOSMH, KPETekK U 30-
HBI 3aMpeTa, MaCTEP CO3AaHUS MEUATHBIX IUIAT.

Tewma 9. [IpaBuna npoeKTHPOBAHUS MTEYATHOW TUIATHI.
Onucanue npaBuil IPOCKTUPOBAHMUSL.



Tema 10. Pa3menieHrie KOMIOHEHTOB Ha IJIaTe, TPACCUPOBKA IMEYATHBIX IMPO-
BOJHUKOB.

TpaccupoBka me4aTHOro MOHTaXa, pa3BojiKa IPYNIOBBIX TPACcC, HHTEPAKTUBHAS
TPacCUpPOBKa, TPacCUPOBKA MU PepeHIIMabHBIX M1ap, aBTOTPACCUPOBKA.

Paznen 4. DnexkTpopaiMOMOHTaX CUCTEM KOHTPOJISI U YIIPaBICHUS

Tewma 11. IIpaBuna texHuku 0e3onacHOCTH. MexaHnyeckasi cOopka.
[IpaBuna TexHuku OezomacHOCTH. MexaHudeckass cOopka. MoOHTax Kpemex-
HBIX U3JI€JIMi — MPoBoAa. Bsi3ka MpoBOAOB B JKI'yThl — OOLINE MOJIOKEHHUS.

Tema 12. MOHTaX KOMIIOHEHTOB.

TexHoJIOrus MOHTaka KOMIIOHEHTOB B OTBEpCTHUsl. OpHeHTalus - BEPTUKAJIbHAs
ycraHoBka. DopMOBKa BBIBOJIOB - THYThI€ BbIBOABL. Ocnabienue HampsbkeHus. [lo-
BpEeKJeHUs. BBIBOJIbI, IEpeceKaroe NPOBOIHUKU. 3aCOPEHUE OTBEPCTHIL. BEIBOIBI
U 1ocazouHbie MecTa Juist koprmycoB DIP (nByxpsiaabie BbiBObI) v SIP (omHOpsiAHBIC
BBIBO/IbI). PasinanbHbie BHIBOJBI — BEPTUKAJIbHASI YCTaHOBKA. MOHTaXXHBIE MOIKIIA]-
KU. [ opu3oHTaNIbHAS yCTaHOBKA. MOHTaK KOMIIOHEHTOB — Pa3beMBl.

Tema 13. [lassHbIE COenMHEHNS.

MoHTaxHbIe OTBEpCTUSA — AKCHaAJIbHbIE BbIBOJA — ['OpH30HTAIbHAS YCTAaHOBKA.
BeptukanbHas yctaHoBka. BeicTymaronuii koHeI[ BBIBOJA/MPOBOJIa.3arud KOHIIOB
BBIBOJIOB/TIPOBOJIOB. MOHTaxHbIe 0TBepcTUs — [lastHbie coennHenus. BepTukanbHoe
3al0JIHEHUE OTBEPCTHUs NpurnoeM.BepxHss cropona — [laiika BeIBOZa KOMIIOHEHTA B
otBepcTue.llokpbITHEe TpUnoemM KOHTAKTHOW Iomanku. Huwknsas ctopona — [Tokpsl-
THE IPUIOEM OKPYKHOCTH BBIBOJA U MOHTa)XHOIr0 oTBepcTHsA. [IokpeITHE ITpUIIOEM
KOHTaKkTHOU romaaku. [Ipumnoit B paiione n3ruba BoiBoga. [logpeska BBIBOIOB TO-
cie naiiku.[lalika TpoBOAOB ¢ W30IUPYIOIIUM NOKpPBITHEM. []alika CKBO3HBIX METalI-
JIM3UPOBAHHBIX OTBEPCTUM.

Tema 14. IToBepXHOCTHBI MOHTAX

Uun-KOMNOHEHTbl — JIMCKpETHbIE YMI-KOMIIOHEHTBI C PACIHOJIOKEHHEM KOH-
TaKTHBIX MTOBEPXHOCTEN TOIBKO CHU3Y — OOKOBOe cMmerienue. [llupuna ranrenu npu-
nosi. KoOMIOHEHTBl ¢ MpAMOYTOJAbHOM WM KBaJApaTHOM (POpMOM KOHTAKTHBIX IIO-
BepxHocTed. Illupuna ranrenu npunos ¢ topua. [{nuHa ranrenu npumnos ¢ TOpUA.
Bricora ranrenu mpunos ¢ Topua. PacnonoxkeHne KOHTaKTHBIX OBEPXHOCTEU. boko-
BOW MOHTa)XK KOMIIOHEHTOB. BepTUKaIbHbI MOHTAX.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MAU
Tpaouyuonnwie 3anamua’ IEKIMY, IPAKTUUECKUE 3aHATHU.

Camocmosamenvnaa paboma cmyoenmog 1noJipazyMeBaeT npopadboTKy JEKIIH-
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OHHOI'O0 MaTepuaja C UCIOJIb30BAHUEM PEKOMEHAYEMOW JUTEPATYpPbI, BHIIOJIHEHUE
JIOMAIIIHUX 3aJJaHui U 0popMIIEHUE OTYETOB 10 TAOOPATOPHBIM padoTaMm.

TeMbl NIPAKTHYECKUX 3AHATHI:

TexHuueckue TpebOBaHUs K IPUOOPAM KOHTPOJIS U YIPaBICHUS.
KOHCTpYKTUBHBIE pEIIEHNUS 10 3aUTE OT MEXaHUYECKUX BO3JECHCTBUM.
TexHuueckue TpeOOBaHUS 10 BHYTPEHHENW KOMIIOHOBKE.

Texnuyeckue TpebOBaHMUs MO BHEITHEN KOMITOHOBKE.

Pa6ora B CAIIP AltiumDesigner.

DIIEKTPOPaTUOMOHTAXK KOMIIOHEHTOB.

7. OLHEHOYHBIE CPEACTBA JIsd TEKYHWEI'O KOHTPOJIA
YCIHEBAEMOCTH H YYEBHO-METOAUYECKOE OBECHEYEHHE
CAMOCTOATEJBHOU PABOTHI CTYAEHTOB

B kauectBe HpOMG)KYTO‘IHOfI OLOCHKH YCIICBACMOCTH CTYACHTOB HUCIIOJIb3YIOTCA
TCCTOBBIC 3a1aHHU 110 HpOﬁI{GHHBIM TCMaM. CpeI[CTBa OLOCHKH ITPCACTABJICHBLI B COOT-
BCTCTBYIOLICM (bOHI[G OOCHOYHBIX CPCACTB IIO I[I/IC]_II/IHJII/IHG«HpOGKTI/IpOBaHI/IG I_[I/I(b-
POBBIX CUCTCM»

8. OLHEHOYHBIE CPEACTBA I ATTECTALIUMU 110 UTOT'AM
OCBOEHUA INCIHHUIIJINHBI

B KOHIIE OCBOCHMS IHUCUMIUIMHBI ITPOBOAUTCS 3a4€T C OLEHKOM, A€ CTYIAEHTY
IpeUIaraeTcss OTBETUTh Ha JBa BONPOCAa U PEUINTh 3a1ady. Kpurepun OUeHKH Npu-
BEJICHbI B COOTBETCTBYIOLIEM (DOHJIE€ OLEHOUYHBIX CPEACTB Mo aucuuiuimHe «IIpoek-
TUPOBaHKE UPPOBBIX CUCTEM

Q. YYEBHO-METOAUYECKOE n NHO®OOPMALIMOHHOE
OBECHNEYEHUE YYEBHOHN JUCIHUIIJIAHBI

Ocnoenasa numepamypa

1. [lenn A.b. MeToabl MPOEKTUPOBAHUS SIEKTPOHHBIX YCTPOUCTB [DIIEK-
tpouHbli pecypc]/ llenn A.b., JlazapeBa H.M.— D5eKTpOH.TEKCTOBBIE JTaHHBIE.—
M.: Nudpa-Unxenepus, 2013.— 456 C— Pexxum JOCTyMa:
http://www.iprbookshop.ru/13540.— DBC «IPRbooksy, mo mapoo;

2. KosnorpusoB B.A. OCHOBbI aBTOMaTU3MPOBAHHOIO NMPOEKTUPOBAHUS pa-
JTUO3JIEKTPOHHBIX yCTpOUCTB. YacTth 1 [DnekTpoHHBINH pecypc]: yueOHoe mocodue/
KonorpusoB B.A.— DiekTpoH.TekCcTOBbIE AaHHble.— ToMmck: Tomckuii rocypap-



CTBEHHBI YHUBEPCUTET CUCTEM YNPABICHUS U PAAHOINEKTpOoHUKH, 2012.— 120 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/13955.— DBC «IPRbooksy, mo mapo-
J10;

3. KonorpusoB B.A. OcHOBBI aBTOMaTU3MPOBAaHHOTO MPOEKTUPOBAHUS pa-
JTUOSJIEKTPOHHBIX yCTPOUCTB. YacTh 2 [DneKTpoHHBINM pecypc]: yueOHoe mocodue/
KonorpuBoB B.A.— OnekTpon.tekctoBble JaHHble.— Tomck: ToMmckuid rocynap-
CTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PaJAHOIIEKTpOHUKH, 2012.— 132 c.—
Pexxum moctyma: http://www.iprbookshop.ru/13956.— DBC «IPRbooks», mo mapo-
JIO.

4, SAnyk, A. H. Cuctema aBTOMaTU3UPOBAHHOTO MPOEKTUpPOBaHUs Altium
Designer. Ilpaktukym : yaeoHOe mocodue / A. H. Snyxk, FO. C. CeruéBa. — MuHCK :
PecnyOnukanckuit mHCTUTYT npodeccuonansHoro oopazosanus (PUIIO), 2018. —
144 c. — ISBN 978-985-503-781-2. — TekcT : 3JIEKTPOHHBIN // DIEKTPOHHO-
OoubMoTeuHas cucrema IPR BOOKS : [caitT]. — URL:
http://www.iprbookshop.ru/84920.html

5. Axcenos, 1. A. [IpakThKyM 10 UCTIOTHUTEIILHOMY MTPOU3BOCTBY : MpaK-
tukyMm / . A. Akcenos, A. A. OBunHHUKOB. — MockBa : Bcepoccuiickuii rocynap-
cTBeHHbIN yHUBepcuTeT toctuiiuu (PIIA Muntocta Poccun), 2014. — 75 ¢. — ISBN
978-5-89172-855-4. — TeKcT : 2NEeKTPOHHBIN // DNEKTPOHHO-OMOINOTEUHAs CUCTEMA
IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/47269.html (naTa oGpa-
meHust: 19.11.2021). — Pexxum noctyna: aas aBTOpU3UP. MOJIb30BaTENEH

Jlonoanumenshan numepamypa

1. MenseneB A.M. COopka 1 MOHTaX 3JEKTPOHHBIX YCTPOUCTB [DIEKTPOHHBIN
pecypc]: yuebHoe nocooue/ MenpeneB A.M.— DIeKTpOH.TEKCTOBbIE JaHHbIe.— M.:
Texuocdepa, 2007.— 256 c— Pexum J0CTyma:
http://www.iprbookshop.ru/12734.— 3BC «IPRbooksy, mo mapoJtto.

LMS u UnTepHeT-pecypcesbi:

1. Hayunas snektponHas 6uoaroreka. URL: http://www.elibrary.ru.

2. HammonanbHas matgopma OTKPBITOTO o0pa3zoBaHuUs:
https://openedu.ru/my/courses/.

3. Oo6pazoBarenbubiii moptan HUAY MU®U . URL: https://online.mephi.ru/.

4. CnpaBounas cuctema Axtuon URL: https://action360.ru/

5. lentp uHPOpMAMOHHO-OUOIMOTEYHOrO oOOecreyeHus: yueOHO-HAyYHOM
nestenbHoct HUAY MUOU URL: http://library.mephi.ru/.

6. OmnexkTpoHHas uWHOOpPMAIIMOHHO-0Opa3oBarenbHas cpena TU HUAY
MU®U URL: http://stud.mephi3.ru/.

7. DnekrpoHHo-OmOmoTeunas  cucrema [PRbooks URL:  IPRbooks
https://www.iprbookshop.ru/.

8. DnexrponHo-ombimoteunas cuctema Jlanb URL: https://e.lanbook.com/

10. _MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
YYEBHOU JUCIIUIIJIMHBI

10


http://www.iprbookshop.ru/84920.html

AyauTopus Jj1s IPOBEACHUS 3aHATHIA JICKITMOHHOTO THIIA, 3aHATUNA CEeMHHAp-
CKOT'O THWIIA, TPYIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJS U
IPOMEKYTOYHOM aTTeCTALMH, JUIsl CAMOCTOSITEILHOM pabOThI:

npoektop Nec + skpaH (HACTCHHBIN), KOMIBIOTEP: KOMIIBIOTEP: IMPOIIECCOP
Intel Core 13; omeparuBHas namate SGBDDR3; monutop KK Benq 19,57, Foxit
Reader.

Jlns mpoBeneHus: 1abOpaTOPHBIX pabOT HEOOXOAMMa KOMIbIOTEpHAas Jiabopa-
TOpWsI, OCHAIIIEHHAs pa0OYMMH MECTaMH ISl KaKIOTO CTYJICHTa, a TakKe padodnm
MECTOM TIpernojaBareis. Pabodee MecTO OCHAIIEHO KOMITBIOTEpOM: Tporeccop Intel
Core i3; onepatuBHas namath SGBDDR3; monutop KK Benq 19,57, xnaBuarypa,
MmeIb, OC Windows, maker MS Office, kommbiorep: mporeccop Intel Core 13; ome-
patuBHasg namsate SGBDDR3; monutop KK Benq 19,5, Foxit Reader.Kaxnprit cty-
JICHT WMEET CBOW JIOTWMH M TApoJib I BXOAa B DJIEKTPOHHYIO HH(POPMAITMOHHO-
oOpazoBarensuyto cpeny T HUAY MUDU ( http://stud.mephi3.ru/)

Kaxnpiii cTyieHT uMeeT JOCTyH K DJICKTPOHHO-OMOJIMOTEYHOW CHUCTEME
IPRbooks.

[Iporpamma coctaBieHa B cooTBeTcTBuUM C¢ TpeboBanusmu OC BO HUAY
MU®U no HampaBieHUIO MOATOTOBKUA «KOHCTpyHpOBaHWE U TEXHOJIOTHUS 3IEKTPOH-
HBIX CpeAcTB» Mpoduis MOArOTOBKUM OakaiaBpoB «TeXHOIOTHUS 3IEKTPOHHBIX
CPEACTBY.

Astop: Cuskos C.H. k.T.H.
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