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PABOYASI IPOTPAMMA YYEBHOM JIUCLMUITJIUHBI

«3J1€KTpOHHble yCTpOﬁCTBa MEXAaTPOHHBIX U pO6OTOTeXHM'~leCKHX CUCTEM»

YpoBenb 0cHOBHOIT 06pa3oBaTe/LHOI IPporpaMMbl Bakanaspuar
Hanpasaenne noaroroskn 15.03.06 «Mexarponnka 1 poGoTOTEXHHKa»
Ipodguan «KommblOTepHbIC TEXHOJIOTHHU YIIPAB/ICHHS B MEXaTPOHUKE H POOOTOTEXHHKE»
Dopma o0ydenunst ouHas
®akyabrer OUT (DakyabreT HHHOBALMOHHBIX TEXHOIOTHIA)
Kadeapa YU (Yupasienne uHHOBAIMAMH)
Kype 2 Cemectpnr S5u6
Yuebuplii niian Hadopa 2013 roga u nocjieyl0mux Jjaer

Pacnpenenenne paGouero Bpemenn:

v ] 3

E | E ° E

Ne Bub yuedHoii padoTsi g 2 g E

= = & =

=3 v =

Y] ) =
1. | Jlekuun 18 18 | uacos
2. | JlabopaTopubie paGoTbi 28 28 | uacos
ER IpakTHYecKHe 3aHATHS 18 28 46 | uacos
4. | Kypcosoii npoext/padora (KPC) (ayantopnas) 4acos
5. | Beero ayanTopubIX 3aHsiTHi (Cymma 1-4) 36 56 92 | uacos
6 M3 Hux B MHTEPAKTHBHOI opme 8 8 16 | uacos
7. | Camocrontennnas pabora cryaentos (CPC) 36 5 88 | uacos
8. | Bceero (6e3 sx3amena) (Cymma 5,7) 72 | 108 180 | uacos
9. | Camocrt. paGoTa HA NOATOTOBKY, CAA4Y IK3AMEHA 36 36 72 | uwacos
10 Obwmasn TpyroemkocTn (Cymma 8,9) 108 | 144 252 | 4acos

(B 32a4€THBIX eIMHULAX) 3 4 7 3ET

3auer _Her cemectp Jngd. 3auer _HeT cemecTp

IK3amen _S u b6 cemecTpbl

Tomek 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokon Ne 13 ot « 29 » 4 2016 1.

Pabouas mporpamma cocraBiena ¢ yuerom TpeGoBanmii deepaibHOro I"ocynapersentoro
00pa3oBaTeIbHOrO CTaHIapTa BBICIIEro npodeccuonanbHoro obpazopanus (GI'OC BITO) uerseproro
NokoJieHust 1o HampasjieHutro  15.03.06 «Mexarponnka #  poOOTOTEXHHKA», pPacCMOTpeHa M

yTBep/eHa Ha 3acenannn Kapenpsl « 27 » O & 2016 r., mpotokon Ne 757 .
Paspaboruuk _npodeccop kadeapst VU ; / A.W.ConnatoB _
(nomxHOCTS, Kadeapa) (noanficy) (®.HO)
)
3as. Kadenpoit _Ympapienus HHHOBALMAMU & (//(4 I".H.Hapumanosa
4 (noanuce) (DHO)
|
2 QVek ~
Jlekan OUT : /i e [".H.Hapumanosa
(noanuen) (D.H.0.)
IKCnepThi: i
L - S2 g .
Qly fvd FLT P — D 22 % Sperd2F T
7 (MecTo paboTsi) (3aHMMaEMan J10/KHOCTD ) (Munumansl, pamuiang) 5
- 4 3 =
Flly KA 7// SHecr ey //?//'1’( A2l /‘/’ <C
7 (mecTo paboThbi) ('laumt??ﬁn JOKHOCTS ) (unHumManel, hamums)

(39
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1. lean u 32124 AHCHHIIHHBL:

a. B obnactu oOyueHust — GOpMHUpOBaHUE CrIELMATBHBIX 3HAHUMN, YMEHHIl, HABBIKOB
pacHeTa W NPOCKTHPOBAHHMS, a TAK)KE KOMIIETEHUHMH B cdepe COBpeMEHHBIX
BBICOKO3()(DEKTUBHBIX JIEKTPOHHBIX CHCTEM;

b. B 00nacTh BocnUTaHMs — HAy4YdTh 3QPEKTHBHO pabOTaTh WHAMBHIAYAIbHO U B
KOMaH/1e, MPOsIBJISITh yMEHHUSI ¥ HaBbIKH, HEOOXOMMBbIE 115 TPO(ECCHOHATBHOTO,
JMYHOCTHOTO Pa3BUTHS;

€. B 00JIaCTH pa3BUTHUS — MOATOTOBKA CTY/IEHTOB K JlajibHeiiIIeMy 0CBOGHHIO HOBBIX
Npo(ecCHOHANBHBIX 3HAHUH M yMEHWH, C€aMOOOYYeHHIO, HEeNpepbIBHOMY
NpoQeccHoHaIbHOMY CaMOCOBEPLIEHCTBOBAHHIO.

2. Mecro amemmmumnbt B crpykrype OOIL: Jlucuumimna B3.B.5 «DnekrponHbie
YCTPOHCTBA MEXaTPOHHBIX U POOOTOTEXHHUYECKHUX CHCTEM» OTHOCHUTCS K 6a30BOii yacTH
NPO(ECcCHMOHANIbHOr0 LHUKJIA JAUCUMIUIMH. [IpepeKBU3UTOM JAHHOH JAHCLMIIMHBI
apiasercst b3.B.OJ1.9 «Teopus wneneit», korTopas mnpenogaercs B MpeablAyIIEM
cemectpe. [IpeaBapuTenbHO J0KHBI OBbITh 00S3aTENBHO M3y4YeHbl TAKME JMCLMILIMHBI
kak,. [lapannensno MoryT usyuarsest aucuniiimnbl b3.6.4 «dnekrporexnukay, b3.5.8
«MukpornpoleccopHas TeXHHKa B MeXaTpOHHKe M poGoToTexHukey». IlonydyeHHble
3HaHusi OyayT HeoOXoauMBbl [uisi ocBoenus aucuuruubl 53.B.0J1.3«[IpoektnpoBanue
MEXaTPOHHBIX U POOOTOTEXHUYECKHX CUCTEM).

3. TpeGoBaHHs K pe3yJibTaTaM 0CBOCHHS JHCHHILIHHBL:

B PE3yIbTaTe U3YYCHUS JTUCIUIINHBI CTYACHT JOJIKCH:

3name:

— TapameTpbl ¥ XapaKTePUCTHKH MOJTyTPOBOHUKOBBIX MPUOOPOB;

— YCWJIHTENIbHbI€ KacKaJlbl MEPEeMEHHOr0 M IOCTOSIHHOrO TOKa; YacTOTHbIE W
Nepexo/IHbIe XapaKTEPUCTUKH; 0OpaTHbIE CBS3M B YCHIIMTENbHBIX YCTPOMCTBAX;

— ONepalHOHHbIE YCHJIMTENM; aKTHUBHbIE (UIbTPbI; KOMIAPATOPbI; aHAIOrOBbIE
KJIOYH; BTOPUYHbIC MCTOYHUKHU IUTAHUS; UCTOUHUKH ITAJIOHHOTO HAMPSIKEHUs M TOKA;

— CBOWCTBa M CpaBHMTENbHbIE XapaKTEPUCTHKH OCHOBHBIX HHTErpajbHBIX
3JIEMEHTOB;

— METOJbl M CpEICTBA aBTOMATH3AlMU CXEMOTEXHHYECKOTO MOJCIHPOBAHUS U
NPOEKTHPOBAHUS JIEKTPOHHBIX CXEM;

— OCHOBbI  KOHCTPYMPOBAHMSl  paJMOAIEKTPOHHOW  ammaparypbl,  BKIIOYas
pa3paboTKy nevyaTHbIX IJIaT;

— TOCY/IapCTBEHHbIE CTaHJAAPThl: BUJbl M THIbI 3JEKTPOHHBIX CXeM, I[paBuia
BBIMIOJIHEHUSI  DJIEKTPUYECKUX  cXeM, OyKBEHHO-LM(pOBble  0003HAYEHHUS B
3JIEKTPUUYECKUX CXeMaXx;

— ycinoBHble rpaduueckue 00O3HAYEHMS: MAIIMHBI JJIEKTPHYECKHE, KaTyLIKH
UHIYKTHBHOCTH,  JIpOCCENH,  TpaHchopMaTopbl ¥ MarHUTHbIE  YCHJIMTEIH,
SJIEKTPOXMMHUYECKHNE UCTOYHUKU TOKA, JIEMEHThI LU(PPOBOH TEXHUKH, JIEKTPHUECKUE
CBSI3H, TMpPOBOAA, KabemrM M ILIMHBL, YCTPOWCTBA TeJEMEXaHWKH, YCTPOHCTBa
KOMMYTallHOHHBIE;
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— uMPOBBIE YCTPOMCTBA 3IEKTPOHHON TeXHUKH: OCHOBBI IM(POBOI U UMITYJILCHOM
TEXHMKHM; MMIYJIbCHOE M HU(pPOBOe TNpejacTaBiIeHHe HHPOPMALMU; CHCTEMbI
CUUCIIEHHS; HU(PPOBbIE JIOTHYECKHE JJIEMEHThl B HHTErPaIbHOM UCIOIHEHUH; MOHATHE
KOMOMHAIIMOHHBIX JIOTHYECKUX YCTPOUCTB M UX PA3HOBUIAHOCTH;

— Pa3HOBHJHOCTH  TPUITEPOB B  MHTErpajlbHOM  MCIOJIHEHUH;  TOHATHE
10CJIe/10BATEIbHOCTHBIX YCTPOHCTB U UX Pa3HOBUIHOCTH;

— YCTpOiicTBa conpsiKeHus: ¢ 00bEKTOM Ui LU(PPOBBIX CHCTEM: LU(PPOAHATIOrOBbIE
(LIAIT) u ananoro-undpossie (ALIT) npeoOpazoBarenu; npunuuns! nocrpoenus L{AII
u ALl ux ocCHOBHblE NapaMeTpbl M XapaKTePUCTHKH; OSJIEMEHTbl CXEMOTEXHUKH
unrerpansubix L{AIT u AT,

— DJIEMEHTHYI0 0a3y uu(poBOH AMEKTPOHHKH;

— 0a30Bble /IEMEHTHI AaHAJIOTOBBIX ycTpoiicTB Ha OV

— METO/Ibl pacyeTa 3JIEKTPOHHBIX Llerel ¢ UCMOIb30BAHUEM JIeMEHTOB aHAIOrOBOM
1 1M (POBOIA INEKTPOHUKH;

= (bH?quCKHe W MaTeMaTU4eCKue MOJCIIK IpOLEeCCOB H HBHeHl/lﬁ, JIeXxalux B
OCHOBE ITPUHIIMIIOB JeHCTBUS yCTPOUCTB aHATIOrOBOW M LU(PPOBO JIEKTPOHUKH.

Vmems:
— COCTaBJIATH CXEMbl 3aMEIIeHUs MOJIYTPOBOIHUKOBBIX MPUOOPOB U yCHIIUTENIBHBIX
KaCKaJ/oB;

— NPOBOJMTHL aHalW3 W pa3pabOTKy CTPYKTYPHbIX M NPUHLMIHAIBHBIX CXEM
COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOWCTB; BbINOJIHAT PAcUETbl JIEKTPOHHBIX CXEM,
BKJIOYAs CPe/ICTBA aBTOMAaTH3MPOBAHHOIO MPOEKTUPOBAHUS; IIPOBOAMThL UCCII€10BAHMS
3JIEKTPOHHBIX CXEM C MCIOJIb30BAHHEM CPEJCTB CXEMOTEXHHUECKOTr0 MOJIEIMPOBAHHS;

— 00OCHOBBIBaTh TEXHHYECKHe TPeOOBaHMs K JJEKTPOHHBIM yCTpOHCTBaM Ha Oase
0011ero TeXHUYECKOT0 3a1aHus;

— HNPOBOJAUTL aHAJIU3 U paCyeT aHAJIOIOBBIX U LlH(ppOBbIX CXEM;

— MHCIIOJB30BaTh METObl ABTOMATH3ALlMM CXEMOTEXHHYECKOro MPOEKTHPOBAHMs
5]IEKTPOHHBIX YCTPOICTB;

— 000CHOBaHHO BbIGHpaTb 3JIEMEHTbI CXEM JJICKTPOHHBIX q)yHKlII/IOHaﬂbeIX

YCTPOMCTB;

Baaoems:

— HaBbIKaMH pabOThl C OCHOBHBIMU 3JIEKTPOHHBIMH W3MEPUTEIbHBIMU NMPUOOpaMu:
AQHAJIOTOBBIM U HUGPOBBIM OCHUIIOrpadaMu, reHepaTOpoM CHTHAJIOB, (hazoMeTpoM,
BOJIbTMETPOM, MYJIbTUMETPOM;

— METOAMKAMM pacyera M OIKCIEPUMEHTAIbHOIO ONpPEJEJIEHUs IapamMeTpoB
JJIEKTPOHHBIX YCTPOMCTB;

— CHHTE30M JIOTHYECKUX CXEM]

— HWHXEHEPHbBIMU TpUEMaMH KOHCTPYUPOBAHHSA 3ﬂeKTp0HHOﬁ arraparypsl, B TOM
HUCJIC ITPOCKTHPOBAHKWA MECYATHLBIX I1JIAT]
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— TPOrpaMMHBIMH CpeJICTBAMU aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHUS IMME€YATHbIX

miat tuina PCAD 200X, cxeMOTeXHHYeCKOro MO/IEMPOBaHHs JIEKTPOHHBIX CXEM THIA
MCAP 8.0 u BoIe;

— METOJaMH  aHajM3a CTAaTHYECKHX U  [EPEXOAHBIX PEXKMMOB CXeM ¢
OlePalMOHHBIMHU YCHITHTEISIMH;

— MeToJaMu pacyera (MPOEKTHPOBaHMs) 0A30BbIX HIEKTPOHHBIX CXEM AHAIOTOBBIX
(GyHKIHMOHATBLHBIX TpeoOpa3oBaTeneil;

— METOJaMH MHHHMMH3AIMK JIOTHYeCKUX (DYHKLUMH M CHHTE3a CXeM B pa3lM4HBIX
Oasucax;

— TlpueMamMu npaKanecxoﬁ pa6OTbI C COBPEMEHHBIMHU almapaTHbIMH CpEACTBAMH
HCCIICJOBAHUSA SJICKTPOHHBIX CUCTEM;

— METOJAaMH DJKCIEPUMEHTAJIbHOI'O MCCIIEJOBaAHUA XapaKTECPUCTUK ]_IH(i)pOBle "
AHaJIOrOBbLIX 3JIEKTPOHHBIX yCTpOﬁCTB.

B nponecce OCBOCHUS AUCUUIIIMHBI Y CTYJAEHTOB Pa3sBHUBAKOTCs CJECAYIOIINUE
KOMITETEHLIUHU:
1) CIIOCOOHOCTBIO COCTABJIATH MATEMATHUYECKUE MOJICJTH MEXATPOHHBIX U

pOBOTOTEXHHYECKHX CHCTEM, MX MOJCHCTEM H OT/EIbHBIX 2JIEMEHTOB M MOIY.Ieii,
BKJIIOYass MH(POPMAIMOHHBIE, YJIEKTPOMEXaHHYECKHE, MH/IPaBIHYECKHUE,
AJIEKTPOTHJIPABINYECKHUE, DJIEKTPOHHbIC YCTPOUCTBA M CPEACTBA BHIYUCIUTEILHOM
texuuku (ITK-1).

2) cnocoOHOCTBIO pa3pabaThIBaTh YKCIIEPUMEHTAILHBIE MAKEThI YIIPABIISIONIHX,
MH(OPMAIMOHHBIX W UCTIOTHUTEIBHBIX MO/IyJIEH MEXaTPOHHBIX M POOOTOTEXHUUECKHX
CHUCTEM M MPOBOIUTH UX SKCIIEPUMEHTAIBHOE UCCIIE0BAHUE C TIPUMEHEHHEM

COoBpeMeHHbIX HHPOpMAMOHHBIX TexHOoI0THiT (TTK-3)
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4. O0bemM IHCHHILIHHBI 1 BH/bI y4e0HOi padoThbi

OO1mast Tpy/10eMKOCTh JMCHHUILIMHBI COCTABIISIET 7 3a4eTHBIX €/MHHUILBI.
Bu yuyebHoii paboTsi Bceero CemecTtpsl
4acoB 5 6 7 8

AyauTOpHBIE 3aHSTHS (BCEro) 92 36 56

B ToMm umcne: - - - =
Jlexunu 18 18
JlaGoparopHbie pabotsi (JIP) 28
IpakTnueckue 3austus (113) 56 18 28

Cemunapsi (C)

Kosnnoksuymsi (K)

Kypcosoii npoekT/(padoTa) (ayauTopHas Harpyska)
Jpyaue 6uder ayoumopnoi pabomel
CamocrosiTe/ibHast paboTa (Bcero) 88 36 52
B Tom yucrne: - - = -
KypcoBoii npoekT (paGora) (camocTosTenbHas

pabora)

PacueTHo-rpapuueckne paboThl

Pedepar

[py2ue gudbl cavocmosmensHou pabonisl

Bu npoMexkyTouHOM aTTecTaumy (3auer, sK3aMeH) 9K3 | 9K3

Ob1mas Tpy10eMKOCTb Hac 252 108 | 144
3auerHbie Exnnnust TpyaoeMkocTy 7 3 4 2

5. Conep:kanme IHCUHILIHHBI

5.1. Pasjae/ibl AMCHHMILIME H BH/AbI 3AaHATHI

No = Hammenosanue pazzena CJlexu. | JIP | 113 | Cemnun. ‘ CPC | Becero  OK
i JIMCLUTITUHBI yac. l yac. | yac. bac. | yac. | yac. I1K
— | N I | !
i 1| 1 | 2 |TIK41
Beenenne | ; ‘
2 [lousTHe 06 OnepaLMoHHOM 2 | 4 [ 2 | | 11 19 MK-3
YCHIIHTEIE, JIMHETiHbIe \ ‘ ‘
(yHKUMOHANBHBIE NpeobpasoBaTtenn | \ \
| W
3 Henmnueiinbie hyHKUMOHANbHbIE [ 2 ‘ 4 2 12 20 [1K-3
npeoGpasoBaTeu, NepeMHOKHTENN ‘
aHaIOrOBbIX CHIHAJIOB \
! .- —+ -
4 | Komnapatophi, reHeparopbl 2 | 4 2 [ 12 20 [1K-1,
3EKTPUYECKHX CHIHAJIOB
‘ [1K-3
5 | ba3oBble TOrMYEcKHe 1eMeHThI T 2 1 4 | 2 | kli(i)i%Tg [ TIK-3 |
6 | ABTOMAThl KOMOMHALMOHHOO THIA 2 4 | 4 | 10 . 20 | MK-=3 |
| |
7 | Jlormueckue aBTomathi o 3 | 4 2 12 21 | TIK-1
110¢/1€10BaTEILHOTO THIA
[1K-3
8 | Ludpo-aHanorossie 1 aHanoro- [ 2 [ 4 2 10 18 | TIK-1

| uudpossie npeobpasoBaTein
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: - T ] [ {HK-Z& ‘

4

9 3anoMuHaroLKe yCTpoicTBa 2 2’ 10 14 | TIK-1 |
|
\ \
| | |
5.2. Conep:xanne pasae/ioB AHCHHILIHHBI (110 JICKIHSIM)

No Haumenoanne Conepkanue pasiesnon ‘ Tpynoem | ®opmupyembie
n/n | Ppaszenos | KOCTb KOMIETeHIHH
| - o | (uac) | (OKTIK)
1. | BBenenue HazHaueHue AMCUMILUIMHBI M €€ MECTO B 1 T1K-1

- obutenpopeccHoHalbHOI NOArOTOBKE
JIMIUIOMUPOBAHHOTO CIELMAINCTa B 00.1aCTH \
1eKTPOHMKH. [ToHATHE 00 HHTErpabHBIX
| TEXHOJIOTHSX. S |
2. [MousiTne 06 Onpenenenne  onepauHoHHOro  ycuiutens — (oy), 20 T[TK-1
| GyHkuMoHanbHas cxema oy. OG03HauYeHHE MHKPOCXEM
SREPEnoHECH Oy. CXeMa BKJIIOYEHHsA, XapaKTePHCTHKH W MapameTpbi [1K-3
| yennurene, oy. OcCHOBHbIE  XAapaKTEPUCTHKH:  aMIUIUTY/Has,
| numetsme AMIUINTYIHO-4acTOTHasA, (a30-4aCTOTHAS. MapameTpbl
Oy: OCHOBHBIE, KCILTYaTallMOHHbIE. KIacCUPUKALNS 0Y.
| pyHkuMoHasbHBIE Cnocodbl KOppeKiH1 XapakTepHCTHK U IapamMeTposB 0y.
npeoBpasosaTes Macwtabubie ycunurenn u CYMMATOPbI JIEKTPHYECKHX
| CHIHAJIOB. JinddepeHimanbHbiii YCHJIHTEb.
DJEKTPOHHbIE  MHTErpaTopbl 1 AuQQepeHunaTopsl,
Crnocodbl  MX KOPPEKUMH M 3alUHThl.  AKTHBHbIE
| duabtpe. | I B
3 Henuneiinbie Jlorapupmuueckue M anTHiIorapudmMuueckue 20 [1K-3

YCHITMTEJIH. [TpuHumn NOCTPOEHUs,  JEHCTBHUS.
[lorpemHocT  norapudMupoBanus, TemmneparypHas
KOppeKUMs JorapupMUUECKnX ycHianTeneil. 3ammnra ot
BO30YXKI1eHUs 1 neperpy3ku OV.

Slueiika «uaeanbHblii MO/, NIPHHLAI IOCTPOEHHS.
aHaJloroBbIX CxeMa TOYHOrO BBITIPAMHTEIIS.

| O6ume npunLmmnel nocrpoenus [AC. [TAC
KOCBEHHOT'O H NnpsaMoro aeiicTeus. [Ipumenenus
NIEPEeMHOKHUTENIEl: Onepaluy JeeHUs, BO3BEICHUS B
KBAJIpar, U3B/JIEYEHHs KBAJPATHOIO KOPHSI.

(hyHKUMOHAIbHBIE

npeoGpasoBaresu,

NEPEMHOKHUTEIHN

CHUI'HaJ10B

4 | Komnapatopst, Kommnapatopsl AHAJIOrOBBIX CHIHAJIOB: 20 [TK-1,
| OCHOBHbIE  TOHATHS,  TEPMHHbI,  KJlacCH(pUKALMUS.
reHepaTopbl
| [lpumeHenne  KOMIApaTtopoB:  JETEKTOPbl  yPOBH.
NEKTPHUYECKHUX Jlpebesr kommapatopoB u Oopbba ¢ HuM. OCHOBHBIE
MOJNIOKEHUA  Teopuu  reHeparopoB. Knaccudukaums
CHTHAJIOB
! . _| TEHEPATOPOB. . ! I
5 basoBbie basoBble JIorH4ecKue 3IEMEHTbI 18 T11K-3
JIoruyecKue TPAH3UCTOPHO-TpaH3ucTopHoit noruku (TTJI) H-HE,
IJIEMEHTBI WJIN-HE, U-UJIU-HE, cxeMbl ¢ TpeMms COCTOSHUSMH,
| CXeMBI € OTKPBITBIM  KOJIEKTOpoM,  OydepHsbie
| anemenThl, Tpurrepbl lImurra. CxemorexHuueckue
| ocobeHHOCTH, (DyHKUMOHATbHbIE 0COOEHHOCTH
nocTpoenus ocHoBHbIX cxem TTJI u TTIJILL. Bazosbie
noruyeckue dsementhl  KMOII-ctpykTyp. WHBepTop
| KMOIT, Jipynanpasnenubiii knou. Dnementst U-HE,
WJIIM-HE B KMOIl-noruke. Cxema ¢  Tpems
cocrtosuuamu. [lpaBuna oskcrulyatauMn  MHKpOCXeMm
| KMOITI. Conpskenne mukpocexem TTJT u KMOII. | |
6 ABTOMaTHI MyJbTUILIEKCOPSI. CxemMoTeXHHKa 20 [1K-3
KOMOHHALIMOHHOTO MYJIBTHILUIEKCOPOB. OCHOBHbIE (GyHKIMH
THIA MYJILTHILIEKCOPOB.  (DYHKLUHOHAIbHBIE BO3MOMKHOCTH.
| CrnocoObl  HapawmmBanus.  MyJIbTHIUIEKCOPBI  Kak
| B YHHBEPCAJIbHBIE JIOTHYECKHE YCTPOIHCTBA.
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7 Jlornueckue
aBTOMATbI
noC/Ie10BaTe/IbHOrO
THIA

8 [{nppo-ananorosbie
1 aHanoro-
undposbie
npeobpaszoBaTesin

9 3anoMuHaioLLHe
ycrpoiicTsa

| YMHOXeHHe,

JleMynbTHIIEKCOPBI "
OcHoBHble (yHKiun. Tabauubl ucTHHHOCTH. CriocoObl
HapaiwmBanus. [peoGpasosatenn konos. [Ipumenenne.

[ngparopel. OcHoBHoe HasHaueHue. Tabnuua

MCTHHHOCTH. [TpuopureTHbie wngparopsi.
IIpumeneHue.

ApudmeTnueckue yCTpoiicTBa.
7lMonycyMmaropbl,  CyMMaTopbl,  MOJyBBbIUYMTATEIH,
BSbIUUTATEIIH. CXeMOTexXHHKa. Beinonuenue

ap9udmeTHUECcKHX NeHCTBHIT Hal ABONYHBIMH YHCIAMH
C [OMOLIBIO CYMMAaTOpOB (C/IOKEHHE, BbIUMTAHHE,
Aenenue). Hapauwpaune paspsiiHOCTH
CyMMaTopoB. JlonoiHuTebHbli koA uucia. YerpoicTsa
KOHTPOJIS. ~ YETHOCTH,  LM(pPOBbIE  KOMIMApaTopbl,
apudmeTHueckue goruyeckue yerpoiicrsa (AJIY).

B lleujmbpambﬁ

bucrabunwnas  sueiika (BS) u  cnocoOsl
ynpasienus BS. Tpurrepsl. OcHOBHOe HazHauyeHHe W
napameTpbl TpurrepoB. Tumbl Tpurrepos. RS, RST, D,
DV, T, TV, JK — tpurrepsl. CXeMOTEXHHKA, OCHOBHbIE
CBOWCTBA M OCOOEHHOCTH Kakaoro tuna. Tabauipml
MCTHHHOCTH M IHarpamMMbl paboThl.

CueTdnkn. OcHoBHOE Ha3HaueHHe n |
KraccH(pUKaius CYETYHKOB. ACHHXPOHHBbIE, i
| CHHXPOHHbIE,  PEBEPCHBHbIE, C  MPEJYCTAaHOBKOIA. |

Crnocodbl peanu3aln MPOU3BOJILHLIX KOIDPULHEHTOB

| cuera. HapaiuuBanue pa3psaHoCcTH.

| Opranu3auuu. MeTo/ibl pacuera.

PerucTpbl mamsTH, perucTphbl CABHIa, PerHcTpbl
NOCJIe0BATENLHOrO  npubImKeHus. CXeMOTeXHHKa.
Tabauusl  coctosiumii  peructpo.  Hapawmanune
paspaaHoctd.  IlpeoGpaszoBanne  unpopmaunn ¢
MOMOLIBIO PErucTpos. Kosnbuebie PerucTphbl
(CHETYHKH). Cuetymk JIKOHCOHA. Bpemennbie
AMarpaMMbl M 0COOEHHOCTH paboThl.

Knaccudukarms, Ha3HaueHue,
NPUMEHEHHMS, TNPUHUMN  (PYHKLLMOHHPOBAHHS
OcHOBHbIE napameTpbl "
[MorpewmHocTi npeodpa3zoBaHus.

ALLIT napauiesbHOro
N0C/E10BATEILHOIO npuoaMKEeHNs "
NoC/IeI0BaTeIbHOr0  cueTa, MHTerpupyiome  ALLT,
curma-zensta AL TlpuHumn  GyHKUMOHUpOBaAHUS,
OCHOBHbIE napameTpbl " XapaKTePUCTUKH.

LIATL.
XapaKTePUCTHKH.

npeobpa3oBaHus,

| brictponeiicreue AL, norpewHocT npeodpasoBatms

Knaccudukaums  3anoMuHalonMx — yCTpOIHCTB
(3Y), ocuosubie mnapamerpbl. CriocoObl  BbIGOpKH
uHpopmaumnu. Crpykrypa u tinsl BUC 3Y. Tunsi [13Y
M MX npumeHenue. OCOOEHHOCTH KakKAOTO THIIA.
Crpykryphas opranmsaums  O3VY. Cratuyeckoe u
nuHamudeckoe O3Y. JlnarpamMmbl paboTbl M PeKHMbI
3anucH W cuuthiBauus. Kom — namsrts. PerncrpoBbie
O3Y wu wux wHasvayenwe. [IpuHUMN OpraHu3aLmu
Marpu4Horo Hakonurens. Opranusaums moxynei 3Y
3anaHHoOi  MH(OpMauMoHHoit  emkocTH.  Criocobbi

obsacTb
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5.3. Pasjiesibl AMCHMIIMHBI B MEATHCIHILTHHAPHBIE CBSI3H ¢ 00€CeYHBAIOIHMH
(npeabyty muMH) 1 ofecnednBaeMbIMH (TOC/IEYIOMIHMH) AHCHHIUIHHAME

Ne | Hanmenopanue obecrneunsaiomux | Ne Ne pasjesioB JaHHO AMCUMILTMHBL U3 Ta0L.5. 1.

n/n (TIpeIbIyIHX) 1 JUIs KOTOPBIX HEOOXOIMMO H3Yy4eHHE
obecrieunBaeMbIX (IOCIIETYIONIMX) obecrieunBarOIUX (Ipe/blAyInX) 1
JIMCLUILINH obecneynBaeMbIX (IOCTIEIYIOIIMX ) JUCIHTLINH

1 | 2 [3[4]5]6] 7187109

IpexmecTByomue AHCHHILIHHEDBI
Teopus ueneii (3 cemectp) + + +
2 | DnektporexHuka + + +

sk

IMocaeayomue {HCHHNIHHDBI
1 [TpoexTHpoBaHne MEXaTPOHHbIX U
poboToTexHuueckux cucrem(7 cemectp)

+ o+ |+ |+ o+ |

5.4. CooTBeTcTBHE KOMIETEHUMIT, POPMUPYEMBIX NPH H3yUeHHH HCIHILIHHDI, 1 BHAOB

3aHATHI
Ilepeuens Buzst 3ansuii DopMbl KOHTPOJISE
KOMneTeHumin - ] (npumepeot)
| JI | Tlp | Jla6 | KP/KIT | CPC | -
K-~ | + |+  Tposepka rom.3a1anms
[1K-3 + i + + | Tposepka nom.3ananus, 3ammra JIP

J1— nexuus, [Tp — npakTHyeckue 3ansTus, Jab — naGoparophbie paGotsi, KP/KIT — KypcoBas padora /
npoekt, CPC — camocrositensHas paGoTa cTy1eHTa

6. MeToabl 1 opmbl opranusauuu ody4enus

JUIs yCHemHoro OCBOGHMs JMCUMIUIMHBI TIPUMEHSIOTCS  PAsiMuHble  00pa3soBaTe/bHBIC
TEXHOJIOTHH, KOTOpbIE 00€CNeYnBAIOT JOCTHIKCHHE [UIAHUPYEMBIX Pe3yJIbTaTOB O0YYEHHsS COTIACHO
OCHOBHOM 0Opa3oBaTe/bHOMN MpPOrpaMme, ¢ y4eToM TpeGoBaHHii k 00beMy 3aHATHI B MHTEPAKTHBHOIM

bopme.
TexHoJI0rHH HHTEPAKTHBHOIO 00Y4eHHs IPH PA3HBIX GopMAX 3aHsATHIT
o T | Hpaktnueckue |
Dopmbl p \ JIab. W
Jlekumu | /cemunapckue CPC
Merto1b1 | | paboThl
' - o ' | 3aHATHS ]
\ ~Ilpurnamenue cneunanucra N 2
Beictynienne B posu obydatomero | 2 2 |
PaGota B koman e | 2 | 6
«Mo3roBoit mrypm» [ 2 |
- ITouckoBbIit MeTOJL T N | 6
_ Wcenenoparenbekuii MeTos \ ) 2 6
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7. llpaKkTHYeCKHE 3aHATHS (CEMHHAPDI)

No Ne paznena \ TemaTHka MpakTHYECKUX 3aHATHIA Tpyno- [IK
/| AUCHMIIUHBI % (ceMuHapoOB) | eMKOCTh
| , S | (uac.)
2 [Tousitue 06 OcOoOeHHOCTH  MOAKIIOYEHHS M MCMOJb30BAHMS 2 TTK-1
OrnepaLoHHOM MHKPOCXEM ONEepPaLMOHHBIX YCHINTEEIH.
ycuiuTene ‘ [1K-3
3. Jlnneiinbie o a.  Pacuer OCHOBHBIX THIOBBIX CXEM BKIIOUEHHA oy, 1 [1K-1
BLIOOD THIA Oy M JJNEMEHTOB  CXEMbI
(hyHKUMOHAIbHbBIE ) M [K-3
. (MacwitabHble YCHINTENIM: MHBEPTHPYIOLMIA W =
npeoGpazoBarenu HEUHBEPTUPYIOLLHIA);
b.  Pacuer  THTMOBBIX  CXeM  BKJIIOYEHHS Oy 1
| (MHBEPTHPYIOLLH I " HEMHBEPTHPYIOLLNI ‘
CYMMAaropbl); ‘
4 Henmueiinbie AHamu3 M pacuer cxem JorapupmMuuecKux 1 [1K-1,
YCHIIHTENEH;
(GyHKUHOHATIbHBIE .
| b. Amanus n pacuer cxem KycouHO-THHEHHbIX 1 ‘
npeobpasoBarenu | annpoKCHMaToOpoOB ‘
5 Komnaparopsi, A. FeHépaTopbl rabmouuqecxux KosnebGaHuii Ha oy: | 1 ‘ [1K-3
reHepaTopsbl pacuer, BbIOOp 31€MEHTOB;
3JEKTPHYECKUX b.  T'enepatopsi MMITYJILCOB Ha oy. ‘
| CHTHAJIOB ~ AsrokonebaTesibHblii My/ibTHBUOpATOp
6 basoBble noruueckue CuHTe3 cXeM Mo 3aaHHON (YHKUMH Ha ‘ 2 [1K-3
3JIEMEHTBI 6a30BbIX JJOrMYECKHX dJIEMEHTax
\
7 ABTOMaThi ‘ Pacuyer cxem 7Hapauiuaéum paspAaHOCTH 2 [1K-1
KOMOMHALIMOHHOTO THMA | aBTOMATOB KOMOMHALIMOHHOTO THIIA
; [1K-3
8 Jlornueckue aBToMaThi CunTes cxeM JenuTeneit 4acToThl a 4 TTK-1
noce10BaTeJIbHOro ‘
THNA ‘ I1K-3
9 7 3anomMuHaomMe  Pacuer cxem 3Y - 2 T1K-3
ycrpoiicTsa
8. JIabopaTopHbIil IPAKTHKYM
Ne No pazjena JMCHUIUIHHEL HanmenoBanue 1abopaTopHbiX padoT Tpyno- [IK
n/n €MKOCTh
(vac.)
2 ITousiTue 06 onepauoHHOM 4 [K-1
ycuiamresne Hccnenopanne  MHBEPTHPYIOIIGHTO M
HEHHBEPTHPYIOILETeO YCHUIUTEs [1K-3
3. | Jluneiinbie hyHKUMOHANbHBIE 4 [TK-1
HccnenoBanue HKLHOHAIbHBIX
npeobpasoBarenu A0BaH) (GyHKLU [1K-3
npeobpasoBarelieil aHaJIOrOBbIX CHIHAJIOB Ha
OCHOBE ONEPALMOHHBIX YCHIUTENeH
4 Henuneiinbie hynkuuonanshbie | MccnenoBanne XxapakTepucTHK U 1apaMeTpoB 4 [TK-1,
JorapuMUUECKHX M aHTUIOTapHPMHUECKHX
npeobpaszoBaresnn o [K-3
yeuauteneii.
5 Komnapartopbl, reHepatopbl 4 [1K-3
INEKTPUYECKHX CUTHAIOB UMmnynbcHble YCTpoiicTBa Ha
10
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ONEPAUMOHHOM yCHIIUTEIE.
6 Basogble oruueckue anemMenTsl | CHHTE3 3M€KTPOHHBIX CXEM 10 3a1aHHOI 4 T11K-3
(YHKLMK
7 ABTOMAaTbl KOMOMHALIMOHHOTO HUccenenosanue MyJibTHILIEKCOPOB 1 4 [1K-3
THNA NOCTPOCHHUE CXEM HA OCHOBE
MYJIbTHIUIEKCOPOB nK'l
8 Jlornueckue aBTomarsl HccnenoBanme 21eKTPOHHBIX CYETYHKOB 4 [TK-1
NnoCJICA0BATEILHOIO THNA
[1K-3
9. CamocrositessHas pabora
T =
Ne No pasnena Tematnka caMoCTOSITENILHON PabOTBI ; Tpyno- | TIK
n/m | JAUCHMILTHHEI (Oemanusayus) €MKOCTh
| . — | (dac.)
1.  Baeuenue ITpopaboTka JIeKIHOHHOrO MaTepHaa 1 [1K-1
2. | Ioustue o6 onepaunontom | [IpopaGoTKa JEKIMOHHOTO MaTepHaa 11 [TK-1
YCHIIHTEe, IMHEHHbIE [1K-3
RS [TosroroBKka K cCeMHHAPCKMM 3aHATUSIM
npeoGpasosar
peobp S [lojroToBKa, oOpMIIeHHE H c/lada oTYeTa
[ | 110 J1abopaTopHbIM paboTam
3 Hennueiinbre ITpopaboTka JeKIHOHHOrO MaTepuaa 12 [TK-1
(yHKUHOHAbHBIE [1K-3
. — ITonroroBka K CeMHHAPCKHM 3aHATUSAM
NEPEMHOKHUTEIHN
P IToaroroBka, oopmierne u caya oTuera
AHAIIOTOBBIX CHTHANIOB 110 J1a0OpaTOpPHBIM paboTam
4 Komnaparopei, resepatops | [IpopaGoTka JIEKIIMOHHOTO MaTepHasia 12 [1K-1
IJIEKTPUYECKHUX CHIHAJIOB nK‘_3
[ToroToBKa K CEeMHHAPCKHM 3aHATHAM
[ToaroroBka, oopmieHue u cjada oruera
| 110 1ab0paToOpHBIM paboTam
| basosbie nornueckue ITpopaboTka JIeKIIHOHHOTO MaTepHasa 10 ITK-1
IJIEMECHTBI
I1K-3
[ToaroroBka kK ceMHHAPCKUM 3aHSTHSM
ITonroroeka, opopmiieHne | craya oT4eTa
| o | o naboparopHbiM pabotam
| ABTOMATbI ITpopaboTka jeKIHOHHOrO MaTepuaa 10 I1K-3
| KOMGMHaLlHOHHOrO THIA
} [ToaroToBKa K CeMHHAPCKUM 3aHATHSIM
| [ToaroroBka, oopmiieHue u caava oT4eTa
- ) ) 110 JabopaTopHbIM paboTam
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Jloruueckue aBTomarsl * Hpopa&)rxa JIVCKIliIIOHHOI‘OiMaTepHaJIa 12 [TK-1
MOCJICA0BATE/IBHOIO TUNA ‘
IK-3
IToaroroBka Kk ceMHUHAPCKHM 3aHATHSIM
' Tozroroska, ohopMIeHHE | ¢laua OTYeTa
[ 110 J1abopatopHbiM paboTam ) | |
[uppo-ananorossie n IIpopaGoTka eKIHOHHOTO MaTepuasa 10 [1K-1
aHanoro-undpossie )
| npeobpasosarenu I1K-3
ITosroroBKa K CeMHHAPCKHM 3aHSTHSIM
IToxroroka, oopmitenue u cja4a oryera
| 110 1abopaTopHbIM paboTam | |
3anomusaioune yetpoiictsa | [[popaGoTka JeKIMOHHOIO MaTepHaa 10 I1K-3
[TosroroBka kK CeMHHAPCKUAM 3aHSITHSIM
10. [IpumepHasi TeMATHKA KYPCOBBIX IIPOEKTOB (padoT).
He npexycmotpeno.
11. baabHo-peliTHHI OBasi cCHCTEMA
Tabauua 11.1 BauibHble OUEHKH JUIs 9IEMEHTOB KOHTPOJIS
DNEMEHTBI U Pe3yJibTaThl
o [IpHHLAI OLIeHKH Makcumym 3a cemectp
[ yueOHO# nesTebHOCTH | e |
l'loceluerme JICKIITHOHHBIX
- 1 Gann 3a kaxable 2 yaca 9
3aHATHH
}; o 1 =] — —— _ - 0 —
edepar o pazjesny ‘ OlIeHKa Co/Iep/KaHms ‘ 6
: | N T .. A
BricTynienne Ha cemunape 2 BBICTYIUICHHS OLleHUBaOTCA 1o 10- 20
o | ~ GanbHOI cucTeme |
Beinonnenue nabopatopHbix ; Makcumym 5 6auios 3a kaxayo w3z 7 | 35
paGor N | pabor B
Dk3ameH B [ 7 30
Hroro B o
Tabamna 11.2 [lepecuer 6GaioB B OLEHKH 32 KOHTPOJBHbIE TOUKH
(Ipuwep)
ba/uibl Ha 1aTy KOHTPOJILHOI TOYKH Ouenka
=90 % ot MakcuMasIbHOM cymMMbl 6asiioB Ha jaty KT S
Ot 70% 10 89% o1 MakcuMasIbHOI cymMbl 6asuios Ha gaty KT 4
Ot 60% 110 69% o1 MakcuMabHOI cymMMbl 6asios Ha jary KT 3
< 60 % ot MakcuMalIbHOM cymMMbl GaiioB Ha aaty KT 2
Taduamna 11.3 — [lepecuer cyMMbl GaJIOB B TPAJANIIMOHHYIO U MEK/LYHAPO/IHYIO OLICHKY
:
Hrorosasi cymma 0a/1/10B, y9UTBIBAET
Ouenka (I'OC) y s Ouenka (ECTS)
YCNemHo CAAHHBII YK3aMeH
S (o1TIM4HO) (3a4TEHO) 90 - 100 A (0TIHYHO)
4( ) 85 -89 B (ouensb xoporo)
XOpOIIIO
P 75 -84 C (xopor0)
(3auTeHo) 70 - 74
D (y/10B1€TBOPUTENIBHO)
3 (y10BIETBOPUTEIILHO) 65 -69
(3auTeHO) 60 - 64 E (nocpejicTBeHHO)
2 JIBHO),
e ) Huzxe 60 6anios F (Hey/10BI€TBOPUTEIILHO)
(HE 3a4TeHO)

12
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1.

10.
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12.

13

Yuebno-meroanueckoe H HHGOPMANHOHHOE 0fecedeHHe JHCIHIITHHBL:
12.1. OcHoBHas nuTeparypa

Konosanos, Bragnvup ®egoposua.  Dnekrponuxa [Texer] : yueGnoe nocobue st By30B / B.
®. Konopanos : MunucrepctBo oGpazoBanus u Hayknm Poccmiickoit ®enepaumn, Tomckuii
FOCYZIaPCTBEHHBIH YHUBEPCUTET CUCTEM yIpaBieHus U paauodiekrporuku (Tomcek). - Tomck : B-
Cnextp, 2011. - 276 c. : uin. - buGmuorp.: c. 275. - ISBN 978-5-91191-234-1 : 18.24 p. (72 5k3. B
6ubmmoreke TYCVYPa)

llInGaes, Anatonuii AnapeeBrd. IIEKTPOTEXHUKA M HIEKTPOHHKA : yueGHoe nocobue: B 2 . /
A. A. lllnGaes : Munucrepcrso oOpazosanns u nayku Poccumiickoit ®eneparmn, Tomckuii
FOCY/IapCTBCHHBI ~ YHUBEPCUTET —CHCTEM YIOpaBlIeHHss M paauodsiekTponuku, Kadeapa
SJICKTPOHHBIX CPE/ICTB aBTOMATH3AlMK M ynpajieHus . - Tomck : dakyabTeT JAHCTAHIMOHHOTO
oOyuenus, TYCVYP, 2010 - Y. 2. - Tomck : @akyibrer muctaHimonHoro odyuenus, TYCVYP,
2010. - 168 c. : um., Tabu. - bubmmorp.: c. 168. - 84.00 p., 140.00 p.. 135.00 p.. 150.00 p. (14 k3. B
o6udmorexe TYCVPa)
Jlauun, Bsuecnas MBanond.  Dnextponnka [Texcr| : yueGHoe mocobue s Bysos / B. U.
Jlaunn, H. C. Casenos. - 8-¢ u3x. - Poctos n/J] : ®ennke, 2010. - 704 ¢. - (Boicmee o6pasoanue).
- bubmuorp.: ¢. 697. - ISBN 978-5-222-17655-9 : 434.00 p.. 490.00 p.. 525.00 p. (14 k3. B
6ubmmorexe TYCVPa)

12.2. JlononnurensHas nureparypa

Kodmun P.. Jipuckon ®. OmnepannoHHble yCUINTENN W THHEHHBIE HHTErPATbHBIE CXeMbl. — M.:
Mup. 1979. — 255c¢. (3 7x3. B 6ubmoreke TYCYPa)
Anekcernko A.B., lllarypos M.W. Mukpocxemorexuuka. — M.: Paano u cBa3b, 1990 (1982). (2 ox3.
B Oubnmorexe TYCVYPa)

I'yriukos  B.C. WurerpaibHas 51eKTpOHMKA B W3MEpPHTENbHBIX ycTpoiicTBax. — JL:
Oneproaromusaar. 1988.— 304c¢. (45 sk3. B 6Gubmmorexe TYCVYPa)
[Toremkun W.C. dynkimonansubie y3mbl indposoit asromatnki. — M.: Dueproatomuszar, 1988.
(2 ok3. B 6ubimoreke TYCVYPa)
bonbume unterpansusie cxemsr 3V./ Iox pea. AIO. lopmonosa, FO.H. Jlpsikosa. CripaBounoe
nocobue. — M: Paano u cBs3b, 1990. — 286 c. (20 ox3. B 6ubauorexke TYCYPa)

[Tyxanbckuit "M, TIpoekTHpOBaHHE AMCKPETHBIX YCTPOHCTB HAa MHTErPabHBIX MHKPOCXEMAX. —
M.: Pagmo u cBsizb, 1990. (17 k3. B 6ubmmoreke TYCYPa)
CxeMOTexHHKa aHAIOTOBBIX SJIEKTPOHHBIX YCTpoHCTB: YueOuuk juist By3os / B.H. ITassios, B.H.
Horun.— M.: Iopsiuast muanst-Tenexom, 2001.— 320 c.: ui. (53 ok3. B 6ubmmotexe TYCYPa)
3enpaun E.A. Iinppossie HHTErpabHbIe CXeMbI B MHPOPMAIMOHHO-H3MEPHTEIBHOI armaparype.
—JI.: Dueproaromusyar, 1986. (20 5x3. B Gubnmorexke TYCVYPa)
Epodeen 10.H. Ummyibcuble yerpoiictBa. M.: Beicimas mik., 1989. — 527¢. (6 9x3. B GubnnoTeke
TYCVPa)
Sky6oseknii C.B. I{npoBble 1 aHaioroBble MHTErpaibHble MHKpocXeMbl. M.: Pajgmo u cBssb.
1990. (4 ok3. B 6ubimorexe TYCYPa)

. Toxxeiim P. Ocnosbl mudpoBoii snekrponnku. Ilep. ¢ anrn. - M.: Mup, 1988. — 390 c. (26 9k3. B

oubimorexe TYCVYPa)
[uno BJL. Tonyssipusie mudposbie MUKpocxeMbl. — M.: Paano u cBszb, 1990. =350 ¢. (8 9x3. B
oubmorexe TYCVYPa)
Muxkpocxempr AT u LIAIT: cnpaBounuk. — M. : Jlomoka-XXI, 2005. (1 2k3. B Gubnuoreke
TYCVPa)

12.2. MeTtoauyeckue ykazaHus
DIEKTPOHHBIE YCTPOHCTBA MEXATPOHHBIX H POOOTOTEXHMYECKHX CHCTEM: METOMUECKHEe YKa3aH st
[0 MPOBEJACHUIO J1abOpaTOpHBIX paboT JUIs CTYACHTOB, OOYYalOIIMXCs 110 HANpPaBICHUIO
noarorosku 221000.62 «Mexarponuka u pobortorexuuka» / CommaroB A. W. — 2014. 6 c.
http://edu.tusur.ru/training/publications/3934
DJIEKTPOHHBIE YCTPOHCTBA MEXATPOHHBIX H POOOTOTEXHHYECKHX CHCTEM: METOIHYECKHE YKa3aHHs
10 BBINOJHEHHIO CTYJACHTAMM CaMOCTOSTENILHONH paboThl JUIS CTYACHTOB, OOYyYarolMXcs 110

13
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HanpasJIeHHIO noaroToBku 221000.62 «Mexarponuka u pobororexuuka» / 2014. 5 c.
http://edu.tusur.ru/training/publications/3935

3. DJEKTPOHHBIE YCTPOIHCTBA MEXATPOHHBIX U POOOTOTEXHHUECKHX CHCTEM: METOIMUECKHE yKa3aHusl
10 [POBEACHHUIO MNPAKTHYECKUX 3aHATHUH /U1 CTYAEHTOB, OOYYarOLIMXCS [0 HANpaBJICHUIO
noarorosku 221000.62 «Mexarponuka u podororexuuka» / Commaros A. WM. — 2014, 3 c.
http://edu.tusur.ru/training/publications/3936

13. MarepHa/ibHO-TeXHHYECKo0e oDecneyeHne TUCIHILTHHDI:
Jlns npoesienus 1ab0paTopHBIX paboT HEOOXOAUMBI:
MonraxHas nanesb ¢ HaOOPOM KOMIIOHEHTOB JUIsl COOPKH MIPHHIMITHAILHON CXEMbI;

Ocuufmorpa(b. JUTA CHATHS OCIIUJIJIOTPAMM BXO/IHOTO M BBIXO/IHOT'O HAIIPSKCHUS,

1
2
3. T'enepatop juls OAYN CHTHAIOB PA3/IMYHOM (HOPMBI M AMILTHTY/IbI HA HCCIIELYEMYIO CXEMY:
4. JlaGopatopHblii 610K UTAHMS JUIS THTAHUS TPHHIMITHATLHON CXEMBI;

5

BOJ’leMeTp JUTSL KOHTPOJIST HANIPSDKCHU S MU TAHMUS.

14
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IIpuitoxenue k padoueii nporpamme
DejiepaibHOE roCy1apCTBEHHOE OI0/PKETHOE 00pa30BaTe/IbHOE yUPEKIEHHE BhICIIEH
npodeccronatbioro odpasosanns « TOMCKHWA
I'OCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHMS
U PAJIMODJIEKTPOHUKW» (TYCVYP)
YTBEP)I\;-{I}/A/IO IIpopexTop no yuedHoii padore
VY A4 I1. E. Tposin
« » 2016 T.

®OH/I OUEHOYHBIX CPEACTB 110 YYEBEHOH JIHCIHHILIHHE
DJIEKTPOHHBIE YCTPOHCTBA MEXATPOHHBIX H
pPO0OTOTEXHHYECKHX CHCTEM

YpoBeHb OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBI - 6aKaIaBpHAT

Hanpassienue(s1) moaroroBku (crienmansHocts) - 15.03.06 "Mexarponuka

poboroTexHuka "

[Ipopuis(u) — " KoMIbIOTEpHBIC TEXHOIOTMH YIIPABICHUS B MEXaTPOHHKE U
pobGororexHuxe "

dopma o0yueHus - OuHas

Daxynbrer UnnoBanmonnsix Texnosoruii (MT)

Kadeapa Ynpasnenus uHHOBanmsaMu

Kypc 3 Cewmectp 5, 6
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1 BBenenue

®oua ouenounsix cpeacts (POC) siusiercs npwiokKeHneM K paboueii nporpamve
JAMCLMIUTMHBI (TIPAKTUKKM) M NPEJCTABIISCT COOO0N COBOKYITHOCTH KOHTPOJBHO M3MEPHTEILHBIX
MaTepuaioB (TUIOBBIE 3ajauM (3aJaHus), KOHTPOJIbHBIE PabOTBL, TECTBI JP.) M METOJI0B HX
UCIIO/Ib30BAHMS,  NPEJHA3HAYEHHBIX JUId  M3MEPEHHMs YPOBHSA JIOCTHIKCHHS  CTY/ICHTOM
YCTaHOBJIEHHBIX PE3YJIbTaTOB 00yYEHUs.

®OC 1o aucumnmimHe (MPaKTHKE) UCIONb3YETCs PU MPOBEAECHHH TEKYIIEr0 KOHTPOIs
YCIICBAEMOCTH U IIPOMEKYTOUHOI aTTECTAIlUU CTY/ICHTOB.

Ilepeuens 3akperuieHHBIX 3a JAMCHMIUIMHON (NMPaKTHKON) KOMIETEHIM MpHUBEIeH

Tabnuue 1.
Tabauna 1 Iepedens 3akpervieHHBIX 3a JUCHMILTHHON KOMIIETEHIHIA
(Dopmy,np[pogxa KOMIIETEHIINHU Iranbl GOPMHPOBAHHS KOMIIETEHUHH
I1K-1 CIIOCOOHOCTBIO cocTaBiaTh | Jlo/bkeH 3HATH MaTeMaTHUecKue MOJIENN
MareMaTruyecKkue MOJIeJIU | MEXATPOHHBIX M pOGOTOTeXHH‘-IeCKHX
MEXaTPOHHBIX M pPOGOTOTEXHUYeCKHX | CMCTCM, HX MOACHCTEM M OTACILHBIX
CHCTEM, MX MOACHCTEM M OTAENbHpIX | VICMCHTOB M MOIyJeH,  BKIOHUas
IIEMEHTOB M MOJYJeH, BK/IIOYas EGO PRSI RBE)
9JIEKTPOMEXaHHYeCKHe, TH/IPABIHYCCKHE,
uHpopMalnoHHEIE,
HIEKTPOTH/IPABIHUCCKHE,  ICKTPOHHBIC
JICKTPOMOXAHITICCKNE, YCTPOHCTBA M CPEJICTBA BBIYUCIUTEILHOM
I'HApaBIAYECKHUE, TEXHUKH:
YJICKTPOruApaBIUYCCKHUE, ICKTPOHHbIC Jlomxen yMETh MCIIOJIL30BATh
yCTpOﬁCTBa 51 CpCACTBA | MaTeMaTHYIECKHE MO/ICJIH MEXATPOHHBIX H
BBIYMCIIUTEIBHON TEXHUKH POOOTOTEXHUYECKHX CUCTEM, UX
TOJICUCTEM M OT/CNBHBIX AJIEMEHTOB H
MOJyJIei, BKJIKOYas HMH(POPMAIMOHHBIE,
HJIEKTPOMEXaHHYECKHE, THIPABIHYCCKHE,
HJIEKTPOTH/IPABIHYECKHE,  HIEKTPOHHBIE
YCTPOHCTBA M CPE/ICTBA BBIYMCIIHTEIILHOI
TeXHHUKHU;
IIOJ'I)KCH BJIQJICTh. HABBIKAMH COCTABJ/ISATH
MaTeMaTH4eCKHe MO/Ie/IH MEXaTPOHHBIX H
pOGOTOTCXHH‘ICCKHX CHCTEM, HXx
HOJICUCTEM M OT/EJbHBIX JJIEMEHTOB M
MOJIyJIeH, BKJIOYas HH(POPMAIHOHHbIE,
HIIEKTPOMEXaHUYECKHE, TH/IPABIHYECKUE,
9JIEKTPOTH/IPABINYECCKHE,  JICKTPOHHBIE
YCTPOMCTBA M CPE/ICTBA BBIUUCIUTEILHOIM
TEXHHKH
I1K-3 CHOCOOHOCTBIO paspabatbiBaTh | JlOJDKeH 3HATH:
9KCIIEPUMEHTAIbHBIC MakeTs! | SKCICPUMEHTAIbHBIC MaKeThl
YIPaBJISIONMX, HHPOPMALMOHHBIX 1 | YIPABLIOUNX,  HH(pOPMALHOHHBIX 4
e m— Motyteii | MCTIOTHHTEIBHBIX ) Moy ek
MEXaTPOHHBIX M PODOTOTEXHHYECKHX
MEXATPOHHBIX U POOOTOTEXHUYECKUX
CHUCTEM H IPOBOIUTH HX
CHLeM B . — 9KCIIEPUMEHTAIBHOE  HCCIIEJIOBAHUHE  C
KCIIEPUMEHTAILHOE  HCCHIENOBAHNE € | pouvienermen COBPEMEHHBIX
HTPUMCHCHHEM COBPEMCHHBIX | yyopMallHOHHBIX TEXHOJIOTHIA

CornacoBaHa Ha noptane Ne 7038



MHGOPMAIIMOHHBIX TEXHOJIOTHI

—  Jlomxen
YIPaBISIOINX,
UCTIOIHUTEIBHBIX
MEXaTPOHHBIX  H
CcHUCTEM "

NPHUMEHCHHEM

JloykeH BiaieTh:

YMETh:
IKCIEPUMEHTAIbHbBIE
HHPOPMAIIMOHHBIX U

pPOOOTOTEXHUUYECKHX
MIPOBOIUTH

DKCIICPHUMECHTAJIbHOC

UHOPMAIIMOHHBIX TEXHOJIOTHIA;

— HaBBIKaMH pazpaboTku
IKCIIEPUMEHTAIIbHBIX MaKeToB
YHPaBISIONMX, HHOOPMAIMOHHBIX M
UCIIOJIHUTEIbHBIX MOj1yJIeH
MEXATPOHHBIX M POOOTOTEXHHUYECKHX
cHCTEM " HPOBOJAUTH HX
OKCIIEPUMEHTAJILHOE ~ MCCIIE/I0BAHHE  C
IPUMEHEHHEM COBPEMEHHBIX

HUH(POPMAIIMOHHBIX TEXHOJIOTHA.

pazpabaTbIBaTh
MaKeTbl

MojyJIei
HX

HCCJICIOBAHHC C
COBPEMECHHBIX

2 Peanm3zauusi KoMneTeH i

2.1 Komnemenuyus INK-1

IMK-1:

CIOCOOHOCTBIO

COCTaBJIATH

MaTEMaTHYCCKHUC

MOJIC]IH

MEXAaTPOHHBIX H

pO6OTOT€XHH‘-leCKVlX CUCTEM, HUX IIOJICHCTEM U OT/ICJILHBIX DJICMCHTOB H Monyneﬁ. BKJIIOYas

MH(OPMaLIMOHHEIE,

DJICKTPOMEXAHHUYCCKHUC,

BBIYMCIIMTEIBHOM TEXHUKH.

Jia GopmupoBaHMS KOMIETEHIIMH HEOOXOJAMMO OCYHICCTBUTH Psijl HTANoOB. DTallbl
GOpMUPOBAHUS KOMIICTCHIIMH, MPUMEHAEMBIC JUIS TOTO BHJBI 3AHATHH M MCIOIb3yEMBbIe
CpeJICTBA OLICHUBAHUS TPEJICTABICHBI B Ta0IMIIE 2.

DJICKTPOHHBIC

ycrpoiictBa W

CpeacTBa

Tabauya 2 Dmanel hopmuposanus koMnemeHyuu U UCOIb3yeMble CPeOcmea OYeHUBAHUs

OTJC/IBbHBIX 2JICMCHTOB U

CUCTEM, UX IMOJCHUCTCM H

Cocmag 3namo VYmemsn Baadems»
Cooepycanue smanos | \jatemaTHueckKHe MOJICTH | HCIIOJIB30BATH HaBBIKAMH COCTaBJISATH
MEXaTpOHHbBIX U | MAaTEMATHUYECKUE MOJIE/IN | MAaTEMaTHYCCKHE MOJICIIH
POOOTOTEXHUYECKUX MEXaTPOHHBIX U | MEXaTPOHHBIX U
CHUCTEM, MX IOJICHCTEM U | pOOOTOTEXHUUYECKHX POOOTOTEXHHUYECKHUX

CHUCTEM, HX TIOJICHCTEM H

Hpaxmzmecxue 3AHAMUAAL,

CamocmosmenvHas

MOyJeH, BKJIIOYAsl | OT/EJIbHBIX JJIEMEHTOB M | OT/EJIbHBIX JJIEMEHTOB H
uH(pOpMAIHOHHbIE, MOjlyJIeH, BKJIIOYAst | MOJLyJIEH, BKJIKOYAs
JIEKTPOMEXAHUYECKHE, HHPOPMALMOHHBIE, uH(pOpMaAIIHOHHbIE,
TUJIPABIIMYECKHE, JJICKTPOMEXaHUUYECKHUE, 2JIEKTPOMEXAHHYECKHE,
JJIEKTPOTH/IPABIMYECKUE, | TH/PABIIMYECKHE, IHJIpaBIHYeCKHE,
3JIEKTPOHHbIE JIEKTPOrHIPABIIMYECKHE, | DIEKTPOrH/IPABIHYCCKHE,
YCTPOMCTBA M CPEICTBA | IEKTPOHHBIC INEKTPOHHbIE
BBIYMCIIUTETLHOM YCTpOHMCTBA M CpEJCTBA | yCTPOHCTBA M CPE/ICTBA
TEXHUKH: BBIYMCIIUTEILHOM BBIYUCIIUTEILHOM
TEXHUKH TEXHUKH;
Buowr 3ansmuit Jexyuu Jomawmnee 3aoanue. Camocmosmenvnas

paboma
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Jlabopamopnwie pabomei. paboma
Henonvszyemvlre Konmponvnas paboma. Odpopmnenue  u  sawuma | IKzamen
cpeocmesa oyenusanus | Ilposepra QOMAWHUX | QOMAULHe20 3a0aHUsL.
3a0anuil. Odhopmnenue  u  s3awuma
3awuma  nabopamopnelx | 1a6OPAMOPHBIX OMUEMOE.
pabom. Okzamen
Oxzamen.

Oo1ue XapakTEpUCTUKH [MOKa3areseid u KPUTEPHUEB OLICHUBAHUS KOMIIETCHLIMH Ha

BCEX JTarax MpuBe/IeHbl B Ta0uIe 3.

Tabmuua 1 — O6mue xapakTepUCTHKH TT0Ka3aTesell ¥ KpUTEpUEB OLlEHUBAHMS
KOMIIETEHIIMH 10 dTarnam

IToxasarenu u
3HaTh Vmersb Bnaners
KPUTEpUH
O0J1aaeT 1uanazoHoOM
O6ajiaer hakTHUECKUMHU s
MPAKTHYECKUX YMEHHIA, KonTpommpyer
M TEOPETHYECKHMH
OTin4HO TpeOyeMBbIX JUIst padoty, MPOBOAUT
< 3HAHUSMMU B Ipejesax
(BbICOKHIA e Pa3BUTHS TBOPUYECKUX OLICHKY,
n3yvyaeMoit obnactu ¢ - N
YPOBEHB) peleHuit, COBEPILECHCTBYET
IOHMMAHUEM I'PAHUIL 2 -
abcTparupoBaHust JICHCTBHUS paboThI
HPUMEHHUMOCTH
npodsiem
beper
O6aiaet quana3oHoM OTBETCTBEHHOCT 3
Xopono 3HaeT GaKThl, IPUHIMIIBL, | MPAKTHYECKHX YMEHHI, | 3aBeplIeHHe 3a1a4 B
T POIIeCChl, 001IHe TpedyeMbIX Uls UCCJIe/IOBAaHUH,
L HOHSTHS B IIpe/iesiax PELICHHUS OTIPE/IC/ICHHBIX npucnocabianBaer
u3yuaemoii obactu npobiieM B obacTu CBOE IOBE/ICHHE K
HCCIIeI0BAHUS o0cTosTenbCTBaM B
perieHun nmpodiem
VY 10B1E€TBOPUT O061anaeT OCHOBHBIMH
P aﬂ PaGoraer npu
€JIbHO O0nanaer 6a30BbIMH YMEHHsIMHU, Tpelye- pAMOM
(1oporoBslit OOIIMMH 3HAHUSAMHU MBIMH JUISl BBITTOJTHEHUS = }
HaOI0/IeHHH
YPOBEHB) MPOCTBHIX 3a/1a4

(Dopévlynupgsxa nokasatesel U KpuTepueB OLIEHUBAHUS JaHHOM KOMIETEHIHH PHBEICHA
B Tabsiue 4.

Ta&.vuqa 4 Hoxazamenu u K umepuu OYeHUBAHUSL KoMnemeHyuu Ha smanax

Ilokasamenu u Kpumepuu 3uamsp Ymems Baaoems
Omauuno (évicokuit | - napameTpsbl M| —  cocTaBsTh CXEMbl | —  METOAMKAMH
yposens) XapakTepPUCTUKH 3aMelleHUs pacuera "
101y IPOBOIHHKOBBIX 10J1Y POBOIHMKOBBIX 3KCTIEPHMEHTAILHOTO
npubOpoB; NpuOOPOB M YCHINTENbHBIX | OTpesieeHus
—  YCHIMTebHbIE KacKaJloB; napameTpoB
KacKajbl TEPEMEHHOr0 W | — [pOBOAMTH aHAIN3 M | IEKTPOHHbIX
MOCTOAHHOTO TOKa; | pa3paboTKy CTPYKTYPHBIX M | YCTPOHCTB;
HaCTOTHbIE M TEPEXO/HbIC | MPUHLMIHATIbHBIX CXeM | —  CHHTE30M
XapaKTepPUCTHKH; 0OPATHBIE | COBPEMEHHBIX IEKTPOHHBIX | JIOTHYECKHX CXEM:
CBA3M B YCWIMTE/BbHBIX | yCTPOICTB; BBITIOJIHATE | —  MPOrpaMMHBIMH
YCTPOMHCTBAX; pacuetsi 3IEKTPOHHbIX | CpeaCTBAMH
—  OnepalHoHHbIe CXeM, BKJIIOYAs CPeJACTBA | aBTOMATH3MPOBAHHOIO
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CPaBHHUTEJIbHbIC
XapaKTEPUCTUKH OCHOBHbIX
HHTErpajibHbIX 3JIEMEHTOB;

— METOJbI M cpeacTsa
aBToOMaTusauuu
CXEMOTEXHHYECKOro
MOJCJIHPOBaHUA "
NPOEKTHPOBAHHUSA

JICKTPOHHBIX CXEM;

ABTOMATH3ALMN
CXEMOTEXHHYECKOro
MPOEKTHPOBAHHS
31EKTPOHHBIX YCTPOHCTB,

YCHITUTENH; aKTHBHbIE | aBTOMATH3UPOBAHHOIO MPOEKTHPOBAHMA
(GUIBLTPBI;  KOMIApaTophbl; | MPOEKTHPOBAHMS feyaTHbIX [U1aT THNA
aHaJIoroBble K/IIOuH; | mpoBoauTth  uccaenosauns | PCAD 200X,
BTOPHYHbIE UCTOYHUKH | SAEKTPOHHBIX ~ CXEM € | CXEMOTEXHHUYECKOro
NUTaHUA; HCTOYHMKH | MCTIOJIb30BAHMEM  CPEACTB | MOJEIHPOBAHUA
STAJIOHHOIO HANpPsKEHUs M | CXEMOTEXHNUYECKOro NEKTPOHHBIX cxem
TOKa; MOJIeJIMPOBAHUS; tuna  MCAP 8.0
—  CBOJicTBa " BbIlLIE,
CpaBHHUTE/IbHbIE MeTOAaMH aHannsa
XapaKTePHCTHKH OCHOBHBIX CTaTHYECKHX "
MHTErpajibHbIX JJIEMEHTOB; NEPEXOAHBIX PEKHMOB
—  MeTOIbl M CpejcTBa cxXeM ¢
ABTOMATH3ALM OnepaunoOHHbIMU
CXEMOTEXHHUECKOTO YCRITCILAMY
MOJIE/IMPOBAHUS "

NPOEKTHPOBAHMSI
INEKTPOHHBIX CXEM!

Xopowo (6aszoswiil =  YCWIMTEJIbHbIE —  COCTaBJIsATh CXeMbl CHHTE30M

Ypoeeny) Kackajbl TEPEMEHHOr0 M | 3aMelleHus FHYECKUX CXEM;

MOCTOSIHHOTO TOKA; | MOJYNpOBOAHHKOBBIX MeToAaMu aHannsa
YaCTOTHbIC M TeEpPexo/Hbie | NMPUOOPOB M YCHINTEbHBIX | CTATHYECKHX "
XapakTepUCTHKH; 0OpaTHbIE | KacKaloB; NEPEXOAHBIX PEXKHMOB
CBA3M B YCWIMTE/bHBIX | —  BBINOJNHATH  pacuersl | CXEM ¢
yCTpoiicTBax; 3IEKTPOHHBIX CXeM; OrnepaLMoOHHbIMH
—  OmnepauHoHHbIe ~  mpoBoauTh awanuz w | YCWIMTCIAMI,
YCHIIUTEITH; AKTHBHBIC | pacyeT  aHaJOroBbIX M
(DUIBTPBI; KOMNAPATOPbI; UM(POBBIX CXEM;
—  CcBoiicTBa M | — HCMONb30BaTh METO/bl

Vooenemeopumenvno
(nopozogwlil yposenv)

—  YCWJIHTECJIbHbIC
KaCkajabl MNEPEMEHHOIO M
NOCTOSAHHOI'O TOKAa;
= OnepaurHOHHbIC

YCHIIHTEIIH; AKTHBHbIE
(GUABTPBI;  KOMMApaToOpbI;
QHAJIOrOBbIE KJIOYH;
BTOPHUHbIE MCTOUHHUKH
NUTAHUS; MCTOUHUKH

ITAJOHHOTO HATPSHKEHHS W
TOKa;

-MPOBOANTb  AHAIM3 M
paspaboTKy CTPYKTYPHBIX U
NPUHLMIHATBHBIX cxem
COBPEMEHHbIX JI€KTPOHHBIX
YCTPONHCTB;

— MpOBOAMTH AHANM3 M
pacueT  aHAJIOroOBbLIX M
LUH(POBBIX CXEM;

-CHHTE30M JIOTHYECKHUX
CXem;

-MEeTOAaMH aHajausa
CTAaTHYCCKHUX PEKHUMOB
CXem C
OnepaltHOHHbIMH
YCHIITUTEAMH]
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2.2 Komnemenyusn ITK-3

IIK-3:  crnocoGHOCTBIO pa3pabaThiBaTh KCIEPUMEHTATLHBIE MAKETBl YIIPABISIONINX,
MHPOPMAIMOHHBIX 1 HCTIOJHHTEIBHBIX MO/LYJIEH MEXaTPOHHBIX M POOOTOTEXHHUECKHX CHCTEM H
NPOBOJUTE ~ UX  IKCHEPHUMEHTAJIBHOE  HCCIIEJAOBAaHHE C  TNPHMEHEHHEM  COBPEMEHHBIX

MH(OPMAIIMOHHBIX TEXHOJIOT Uit

Jlist pOopMHpOBaHMS KOMIIETCHIMM HEOOXOAMMO OCYIIECTBUTHL DS STANoOB. Taribl
(GopmMupoBaHUMsS KOMIIETCHIMH, TPUMEHSEMbIE JUIS ATOr0 BBl 3aHATHI M HMCHOMb3yeMBIE
CpEJICTBA OIICHUBAHMS TIPEJICTABJICHBI B TAOIHMIIE 5.

Tabauya 5 Omaner  popmuposanus KoMnemenyuu u UCNONbIVEMbIE CPEOCMEd

OYeHUBAHUS
Cocmas 3nameo Ymemsn Baaoemsw
Cooepyrcanue ymanos | sxcriepuMeHTaIBHbIC paspabarbIBaTh HaBBIKAMH
MAaKeThl yHPaBJISIOMINX, | HKCIIEPUMEHTAIbHBIC paspaboTku
HUH(QOPMALMOHHBIX M | MAKEThl YIPABISIOIIMX, | YKCIIEPUMEHTATBHBIX
HCIIOJHUTEIBHBIX HH)OPMALMOHHBIX M | MAKETOB
MO/IyJIeii MEXaTPOHHBIX | MCTIOJIHUTEIbHbIX YIPaBIISIONINX,

M POOOTOTEXHMYECKUX | MOJyJIeH MEXaTPOHHBIX | MH()OPMAIMOHHBIX H
CHCTEM M [IPOBOJUTH UX | ©  POOOTOTEXHHUECKUX | MCIIOIHHUTEIbHBIX

HKCIIEPUMEHTATILHOE CHCTEM U IPOBOJIUTH MX | MOJLyJIEi

HCCIIe/I0OBAHUE C | DKCIEepUMEHTAIIbHOE MEXaTPOHHBIX H

PUMEHEHHEM HCCIIe/I0OBaHHE ¢ | poBOTOTEXHHYECKHX

COBPEMEHHBIX HpPHUMEHEHHEM CHCTEM U IPOBOJHTH

MHDOPMAITHOHHBIX COBPEMEHHBIX HX

TEXHOJIOTHi HH()OPMAIIMOHHBIX IKCIIEPHUMEHTAILHOE
TEXHOJIOTHiA; HCClIe/IOBaHHE C

IPHMEHEHHEM
COBPEMEHHBIX
HH(POPMALTHOHHBIX
TEXHOJIOTHH.

Obume xapakTepHCTUKH MOKa3aresiell i KpUTEPUEB OLIEHWBAHHS KOMIIETEHIIMU Ha
BCEX HTarnax rnpuBe/ieHbl B Tadmuie 6.

Tabnuua 6 — O6mue XapakTepUCTHKH MOKa3aTeNell ¥ KpUTEPUEB OLIEHHBAHUS
KOMITETEHLIUH I10 Tanam

INokazarenu n
3Hare Ymetb Bnanern
KpPUTEPHH
O06naiaer Mana3oHoM
Obnanaer GpakTuyecKuMu % ,
MPAKTUYECKUX YMEHHI, Koutpomupyer
H TEOPETHYCCKUMHU .
OTim4HO TpedyeMbIX JIs paboty, MpOBOUT
. 3HAHUSIMH B IpeJiesiax
(BBICOKHI . Pa3BUTHSI TBOPUECKHX OLICHKY,
U3ydaeMoii 00actH ¢ i A
YPOBEHB) pelIeHui, COBEPILICHCTBYET
NIOHUMaHHUEM I'PAHHUI] & .
abcTparupoBaHus JEUCTBUS paboThI
IPUMEHHMOCTH
npobiiem
Xoporio 3naet (axTel, npuHIMNGL, | O6agaer quanazoHoM beper
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(6azoBblit rpoueccel, odime MPAKTHYECKUX YMEHMIA, OTBETCTBEHHOCTh 3a
YPOBEHB) HOHSTHS B TIpeesax TpedyeMbIX Juls 3aBepLICHHUE 3a/1a4 B
n3yuyaemoit obiactu pelIeH s ONpe/IeIeHHbIX HCCIeI0BaHuH,
npobiiem B obacTu npucrnocadiauBaeT
HCCIIeI0BaHUs CBOE IOBEJICHUE K
oOcTosiTeIbCTBAM B
pereHu# podiem
Y 1oB1IeTBOPUT O061a/1aeT OCHOBHBIMH
PaGoraer npu
€JIbHO Ob6nanaet 6a30BbIMH yMeHUsIMH, Tpebye- iy
(11OporoBbIit OOIIMMH 3HAHUSMH MBIMH JUTSL BBITIOJTHEHHSE A
HaOoIeHUH
YPOBEHB) HPOCTHIX 3a/1a4

q)OpMy.HPIPOBKa rnokasarejiei u KPUTEPHUEB OLICHUBAHUA JIAaHHOM KOMITETEHLIMHU IIpUBEJCHA

B Tabiuie 7.

Ta&.’lzu;a 7 Hokazameau u Kpumepuu OYyeHuBanusl KOmMnemeHyuu Ha smanax

Iokasamenu u Kpumepuu 3nameo Ymemsn Baaoemv

Omauuno (svicoKkuit | —  ocHOBbBI —  000CHOBBIBATH —  HaBblKaMH paboThl €

yposens) KOHCTPYHMpPOBaHUsI TeXHHYeCKHe TpeOOoBaHUs K | OCHOBHBIMH
PaMO3IEKTPOHHOIA IEKTPOHHBIM YCTPOHCTBAM | IEKTPOHHBIMH
anmnaparypbl, BKJIIOYaAs | Ha Oaze o0LIero | U3MepuTeabHbIMU
pa3paboTKy neyaTHbIX MIaT; | TEeXHHYECKOro 3aJaHus; npudOpaMu: aHAIOrOBBIM
—  rocyIapcTBEHHblE —~  MpOBOAWTL aHalu3 M | H LUM(pOBLIM
CTAHAAPTHI: BHMAbl M THMbl | PacueT  AHAIOrOBBIX W | OCLMIOrpadamu,
INEKTPOHHBIX cxeM, | LUH(POBbLIX CXeM; FEHEpPaTOpOM  CHIHAIIOB,
npasuia BBINOJIHEHUS | —  Mcnonb3oBaTh Metoabl | (pasomerpom,
INEKTPHYECKHX CXEM, | aBTOMaTH3aluK BOJILTMETPOM,
OyKBEHHO-LM(POBbIE CXEMOTEXHUYECKOTO MYJIbTHMETPOM:
0003HaYeHHs B | NPOCKTHPOBAHUA = HHIKCHEPHbIMH
JIEKTPHYECKHUX CXeMaXx; 3JIEKTPOHHBIX YCTPOIHCTB; npuemMamu
—  YCIIOBHbIE —  000CHOBaHHO KOHCTPYHNpOBaHHA
rpauueckue 0603HAUCHUA: | BBIOUPATL 3JEMEHTHI cXeM | ICKTPOHHOI
MalIMHBl  JIEKTPHUYECKHE, | 3JIeKTPOHHBIX annapatypsbl, B TOM 4ucie
KaTyWKH WHAYKTHBHOCTH, | (hyHKUMOHAIBHBIX MPOEKTHPOBAHHS
JIPOCCEJIH, YCTPOHCTB; neyaTHbIX MIarT;
TpancdopmaTopsl " — MeTozamMM  pacuera
MarHHTHbIE YCHITUTEJTH, (MPOEKTHPOBaHHs)
3NEKTPOXHUMHYECKHE 0a30BbIX  INEKTPOHHbIX
MCTOYHUKH TOKA, JIEMEHTbI cxem aHAJIOTOBbIX
undposoii TEXHHUKH, (YHKUHOHAIBHBIX
INEKTPHYECKHE CBA3M, npeodpasoparereii;
npoBo/ia, Kabeian M LIMHbI, —  MeTojamH
YCTPOFCTBA TeJeMeXaHUKH, MHHUMH3aALAH
ycTpoicTsa JIOTHYECKUX  (DYHKUMI M
KOMMYTallHOHHbIE; CHHTE3a cxem B
—  uudpoBbie ycTpoiicTBa pasindHbIX Oasucax;
INIEKTPOHHOI TeXHUKHU: —  npuemMamu
OCHOBBI uudpoBoii " MpaKTHYECKOH paboThl ¢
MMITYJIbCHOM TEXHUKH; COBPEMEHHbIMH
UMIyJIbCHOE M LH(poBOE annapaTHbIMH CPe/ICTBAMH
npe/cTaBleH1e HCC/Ie10BAHUS
uHpopMaLnK; CHCTEMbI INEKTPOHHBIX CHCTEM:
CUUCIICHHUS; uupoBbie —  Merojamu
JIOTHYECKHE JJIEMEHTbl B IKCMEPUMEHTAILHOTO
MHTErpajbHOM Hccle10BaHus
MCTIOJTHEHNH, MOHATHE XapaKTepPHCTHK LH(POBBIX
KOMOMHALMOHHBIX 0 AHAJIOTOBBIX
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JIOFMYECKHUX YCTPOICTB M UX
Pa3HOBMIIHOCTH;

—  PasHOBMIHOCTH
TPUITEPOB B HHTErPAIbHOM
MCTIOJIHEHH N, NoHsTHE
N0CJIeI0BATEIbHOCTHBIX
YCTPOMHCTB " ux
Pa3HOBMIHOCTH;

—  ycTpoiicTBa
CONpSKEHUs € 00BEKTOM
s UMQPOBLIX  CUCTEM:
undpoananorossie  (LLAIT)
" aHanoro-uuppossie
(ALIIT)  npeobpazosarenu;
NPUHLIUITBI MOCTPOEHHS
LIATT 1 ALLIT, uX OCHOBHBIE
napameTpbl "
XapaKTePUCTHKHU; YJIEMEHTBI
CXEMOTEXHHKH
MHTErpaibHbIX
ALLIT;

—  DJIEMEHTHYIO basy
LH(POBOIL NEKTPOHHUKH;

—  ©OasoBbie 31€MEHTbI
AHAJIOTOBBIX YCTPOHCTB Ha
oV,

LIAIT wu

—  METOJbl pacuera
JNIEKTPOHHBIX  Lened ¢
UCI0J1b30BaHHEM

3JIEMEHTOB aHAJIOrOBOIl M
UH(POBOIi HNEKTPOHUKH;

- (usuyeckue "
MaTeMaTHueCKHe  MOeH
NPOLECCOB M ABJEHMUI,
Jexanmx B OCHOBE
NPUHLKIIOB NeHcTBUs
YCTPOHCTB  aHaJOroBOW M
LUH(POBOI IMTEKTPOHHKH

1EKTPOHHBIX YCTPOIICTB.

Xopowo (bazoswiil
yposeiv)

~  OCHOBbI
KOHCTPYHMpPOBaHHs
PaanO3JIEKTPOHHOM
annapartypsi;

—  TOCYIapCTBEHHbIE
CTAHAAPTbI: BM/bl M THIIbI

INEKTPOHHBIX cXeMm,
npaBuia BbITNOJIHEHU S
NEKTPUHECKUX cxXeM,
OyKBEHHO-LIU(pPOBbIE
0003HAYEHUS B
NEKTPHYECKUX CXEMaX;

—  YCIOBHbIE

rpapuueckue 0003HaYCHMs:
MallMHbl  JIEKTPHYECKHE,
KaTylIK¥  WHIYKTHBHOCTH,
JpOCCeH,
TpaHchopMaTopbl "
MarHMTHbIe YCHIIUTEITH,
31EKTPOXHUMHUYECKHE
MCTOUHUKH TOKA, JIEMEHTbI
uudpoBoii TEXHHUKH,
INEKTPUUECKHE CBA3M,
MpoOBOJIA, KadeJu W LINHBI,

—  MPOBOAMTH AHAIM3 M
pacueT  aHAJIOrOBBIX U
UM(POBLIX CXEM;

—  HCMOJNb30BaTh METO/bI
aBTOMATH3ALMH
CXEMOTEXHHYECKOro
NPOEKTUPOBAHMS
INEKTPOHHBIX YCTPOHCTB;

—  00OCHOBAHHO
BLIOMPATh YNIEMEHTbI CXeM
INEKTPOHHBIX
(yHKLHOHABHBIX
YCTPOMCTB;

—  HaBblkaMM padoThl ¢
OCHOBHbIMH
3J1eKTPOHHbIMH
M3MEPHTE/IbHBIMH
npudopamMu: aHaIOrOBbIM
" UH(pPOBLIM
ocuuiorpahamu,
reHepaToOpoOM  CHTHAJIOB,
(hasomeTpom,
BOJILTMETPOM,
MYJIbTHMETPOM;
—  MeToxamu
(NpOEeKTHPOBaHMs)
0a30BBIX  IEKTPOHHBIX
cxem AQHAJIOTOBBIX
(DYHKUHOHAIbHBIX
npeoOpasoBarteneit;

—  MeroiamH
MHHHMHU3ALHH
JOTHYECKUX  (DYHKIHI
CHHTE3a CXem
pasnanyHbIX Oasucax:

—  MeToIamMu
IKCMEPHMEHTAIbHOIO

pacueta

CornacoeaHa Ha noptane N2 7038




YCTPOICTBA TeJEMEeXaHUKH,
yCTpoiicTBa
KOMMYTallHOHHbIE;

—  uMdposbie ycTpoiicTBa

3JEKTPOHHOI TEXHUKH:
OCHOBBI uuppoBoii "
UMITYTbCHOM TEXHHUKH;
umdposbie JIoruyecKue

JIEMEHTBl B MHTErPaJbHOM
MCTOTHEHHH; MOHATHE
KOMOMHALIMOHHBIX

JIOTHYECKHX YCTPOICTB M UX

Pa3sHOBUIHOCTH;

—  TNOHATHE
N0CJ/Ie/10BATEIbHOCTHBIX
YCTPOMHCTB " ux
Pa3sHOBUIHOCTH;

—  ycTpoiicTBa
COMpPsKEHUsT € 00BLEKTOM
a1 UMQPOBBIX  CHCTEM:
undpoananorossie  (LLAIT)
7 aHanoro-uupposbie
(ALIIT)  npeobGpazosaresi;
TIPUHINTIBI NOCTPOEHUS
LIATT n ALLIT;

—  0a3oBble IEMEHTbI

AHAJIOrOBLIX YCTPOHCTB Ha
oyv;

= METOAbI pacueTa
INEKTPOHHbIX ueneit C
HUCTI0JIb30BAHHEM

9JIEMEHTOB  AHAJIOTOBON M
UH(PPOBOIi ANEKTPOHUKH;

HCCiIe10BaHms
XapaKTepPUCTHK LH(PPOBBIX
" aHAJIOrOBBIX
3IEKTPOHHBIX YCTPOHCTB.

Yooenemeopumenvno
(nopozogelit ypoeenv)

—  OCHOBbI
KOHCTPYHMPOBAHMUS
PaZMO3NEKTPOHHOI
annaparypbl, BKJIKOUAs
pa3paboTKy Nne4yaTHbIX IU1AT;
— umndpoBeie ycTpoiicTBa
INEKTPOHHOI TEXHUKH:

—  0Oasosble 3JIEMEHTbI
AHAJIOrOBBIX YCTPOHCTB Ha
oV,

—  METOJbI pacuyera
SJIEKTPOHHBIX uenei C
UCTIOJNIL30BAHHEM

3JIEMEHTOB aHAJIOrOBOIl 1
H(POBOI IIEKTPOHHKH;

— MpOBOAWTL aHAIW3 M
pacuer  aHaJoroBbiX M
LH(PPOBBIX CXEM;

—  MCMONb30BaTh

—  000CHOBaHHO
BbLIOMPATh JJIEMEHTBI  CXEM
EKTPOHHBIX
(yHKUMOHAJILHBIX
YCTPOHCTB;

—  HaBbIKaMH paboThl ¢
OCHOBHbIMH
NIEKTPOHHBIMH
H3MEPHTETbHbIMH
npubopamu;

—  MHXKEHEePHbIMH
rpuemMamu
KOHCTPYHPOBAHMs!
NEKTPOHHOI
annaparypbl,

- METOoAaMH
(MpOeKTHPOBAHHS )
0a30BbIX  WIEKTPOHHBIX
cxem AHAJIOTOBBIX
(YHKUHOHAIbHBIX
npeobpasoBareieii:

—  MeTojaMH
MHHHMH3aLHH
Jnorudecknx  pyHkuuii  u
CHHTE3a cxem B
pasuHbIX Oasucax:

pacueTa

3 TunoBble KOHTPOJIbHbIE 32/1aHUS

JUist peau3aiiuuy BBIIICTIEPEUNCICHHBIX 3a/1a4 00YUEHUS UCTIOIB3YIOTCS ClIE/IYIOIIHE

MaTepHalbl.

IIprMepbl KOHTPOJILHBIX BONPOCOB:
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- OTMETHTbL HECKOJIBKO MPaBHIbHBIX BAPHAHTOB
O - oT™MeTHTH OJIUH l'lpaBHJleblﬁ BapHaHT

1. ®opmbi npeacrasienns ByJesbix gpynkumii:

= Aarebpanyeckasi

- I'paduueckan

- Onucareabuasi

- Tabauunasn

BribGepuTe npasuibHoe onpeenenne KOMGHHALHOHHOIO JIOTHYECKOI0 YCTPOiicTBA:

Beixoanas Qpynkums onpenesisiercs KOMOHHAUHeli BXOAHBIX MepeMeHHbIX

o

Beixoanas ¢ynkums onpenesnsiercs komOMHAUMEH BXOAHBLIX TEPEMEHHBIX W BBIXOAHOIN (QyHKIMEI
npeabLIyero CoCTOsIHUS

o}

Beixoanas ¢pynkums onpeesisiercst BIX0AHO# (yHKUMEii NPeILIYIEro cOCTOSIHUS

BoiGepuTe THNBI TPHITEPOB:

D

T

RS

RD

JK

Cle|QC|C |0

Vv

Temot pehepamos, doknados, npezenmayuii:

1) Munumusaums Gynesbix GyHKUMIi ¢ TOMOULBIO KapT Beiiua.
2)  punuun nocrpoenus GvictpoaeiicTeyommx AL

3) RC renepatopbl Ha ONepaLHOHHOM YCHIMTENE

4) 1lnpposble U aHATIOrOBBIE CYyMMATOPBbI.

5) Ludposblie u aHATIOrOBbIE CXEMbI CPABHEHHSL.

3K3G;M€HCIL[UOHHble 60NpPOCHI.

DK3aMeH POBOMUTCS B 3JIEKTPOHHOM BHjIe . [[puMepHBbIii epeuenb BOPOCOB NPHBEIEH B
PUIOKEHUH 1.
1. MuHuMM3aIUS JTOrHYeCKUX QYHKIHIL,
MyabTHIIIEKCOP KaK YHUBEPCAIBHOE JIOTHYECKOE YCTPOHCTRO.
OOpatHble CBA3U B YCHIIUTEIISX.
OnepanoHHbIe YCHIHTEIH.
JInbdepennnanbHbiii yCHINTEIbHBII KacKal.
JIBOMUHBII CHHXPOHHBINH CYMMHPYIOIIMH CYETUHK.
Peructpsl ciBura.

N L e WP

4 Metoanueckne MaTepHaJIbI

Il]lﬂ obecricueHust rpomuecca O6y‘{CHHﬂ U peUICHUsA 3a/1a4 O6y‘-lCHHﬂ UCIIOJIB3YIOTCH

CJIEYIOLIME MaTepHallbl:
OcHoBHas JuTEpaTypa:

4.1.OcHoBHas UTEpaTYypa.
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Konosasos, Bnamumup ®egoposuu.  Dnekrponnka [Texer] : yueGHoe nmocodue juis
By30B / B. ®. Konopasos ;: MunncrepctBo o6pazosanus 1 Haykn Poccniickoit ®enepannn, Tomckuii
rOCYIapCTBEHHBIA YHUBEPCUTET CUCTEM YIpaBiieHus 1 paauodnekTpoHuku (Tomck). - Tomek : B-Criektp,
2011. - 276 c. : mi. - bubawnorp.: c. 275. - ISBN 978-5-91191-234-1 : 18.24 p. (72 7k3. B OubIHOTEKE
TYCVPa)
[lIuGaeB, Anaronuii AHpeeBud. DJIEKTPOTEXHHKA M HIEKTPOHUKA : yueOHOe nocodue:
B 2 u./ A. A. IllnbGae ; Munucrepcrso oOpasoBanusi U Hayku Poccumiickoii ®enepannn, Tomckuii
IOCYZIapCTBEHHBIM YHHUBEPCUTET CHCTEM YIpaBJICHHsS M pajuodiekTpoHukn, Kadeapa s1ekTpoHHBIX
CPEICTB aBTOMATHU3alMKU U ynpasiaeHus . - Tomck : @akynprer JuctaHnuonnoro odyuenus, TYCVYP,
2010 - Y. 2. - Tomck : PakynbTeT AUCTaHIUOHHOrO 00y4enus, TYCVYP, 2010. - 168 c. : ni.. admn. -
bubmmorp.: c. 168. - 84.00 p., 140.00 p., 135.00 p., 150.00 p. (14 5x3. B Gubamorexe TYCYPa)
Jlauun, Bsiuecsas MiBanosuy.  Diexrponnka [Teker] : yueGHoe mocoGue /uis By3os / B. .
Jlauun, H. C. Casenos. - 8-¢ u3j. - Pocros w/]l : ®enuke, 2010. - 704 ¢. - (Boiciee oGpaszosanue). -

buGmmorp.: ¢. 697. - ISBN 978-5-222-17655-9 : 434.00 p., 490.00 p.. 525.00 p. (14 ok3. B GubGnuoreke
TYCVYPa)

4.2. JlononHuTesbHas IUTEpaTypa.

- Kodpunun P., Jlpuckon ®@. OnepannoHHble YCHINTEIN U JIMHEHHbIE HHTErPAIbHbIE
cxembl. — M.: Mup, 1979. — 255c¢. (3 sx3. B 6u6moreke TYCYPa)

- Anexcenko A.B., Illarypos N.W. Mukpocxemortexuuka. — M.: Paguo u casb, 1990 (1982). (2
9K3. B Oubimorexke TYCVPa)

- DIyrauxo B.C. WuterpaibHas 3/1eKTPOHMKA B H3MEPUTENbHBIX ycTpodcrax. — JL:
Duneproaromussar. 1988.— 304c. (45 ox3. B Gubnmoreke TYCYPa)

- Horemkun U.C. DyHKunoHaIbHBIE Y3716l HPPOBOI aBTOMATHKH. — M.: DHeproaroMus/ar,
1988. (2 7k3. B 6ubmoreke TYCVYPa)
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2
3.
4.
5
6
0

MpunoxeHwue 1

IIpumepHbie BONPockI K 9K3amMeHy 1o aucuunanie « YYMuPTC»
MuHuMH3aIMs JTOTHYECKUX (Y HKIIHIA.

MyJIbTUILIEKCOp KaK YHHBEPCAIBLHOE JOTHYECKOE YCTPOHCTBO.
OOparHbie CBSA3M B yCHIUTEISX.
OnepannoHHble YCHIIMTEIH.
JnbdepeHnunanbHblii yCHIUTEIbHBI KacKal.
JIBOMYHBIIT CHHXPOHHBINH CYyMMUPYIONIMIT CUETUHK.
Peructpsi ciBura.

8. Knaccudukanms tpurrepos

9. JleumdpaTops! U mmparops.
10.MHoropaspsHble CyMMaTopsbl
11.OnepanmoHHblie yCHINTEIN.
12.I"eneparopst Ha OV,
13.Cymmaropsl Ha OY
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