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

Pabovas mnporpamMma coctaBieHa ¢ ydeToM TpeGoBanuii ®dejepaibHoro ['ocyaapeTBEHHOTO
ODA30BATEIILHOIO CTaHapTa BhICIIero npodeccuonansioro oopasosanus (GPI'OC BI1O) yetBeproro
orosiennss no  Hampasienuto  15.03.06  «MexatpoHnka M poOOTOTEXHHKa», PAcCMOTpEeHA U
' IBCpIK/IeHa Ha 3aceanuu Kadeapel «29» amnpenst 2016 r., mporokos Ne 13,
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__joueHt kad. YU K.(.-M.H. 27
(MecTo paboThi) (3aHMMaemas J10J/KHOCTD) (munnmaibl, gamunms)
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HCJII/I H 3aJJa4Yi JUCHUIIIMHBI:

a. B obmactu oOy4yeHus: — (HOpPMHUPOBAHHE CHEIHATBHBIX 3HAHUM, YMEHUN, HaBBIKOB
pacueta W TPOEKTUPOBAHMS, a TaKKE KOMIETEHIMH B cdepe COBPEMEHHBIX
BBICOKOA()(DEKTUBHBIX SJICKTPOHHBIX CHCTEM;

b. B obnactu BocnuTaHus — HayuuTh S((HEKTUBHO PadOTaTh WHAMBHUIYaTbHO U B
KOMaH/ie, MPOSABIIATh YMEHHSI U HABBIKH, HEOOXOIUMBIE JIJIsI POGECCHOHATIBHOTO,
JMYHOCTHOTO Pa3BUTHS;

C. B 00JIaCTH pa3BUTHUS — MOATOTOBKA CTYACHTOB K JaJbHEWUIIIEMY OCBOCHHIO HOBBIX
npodeCCUOHANBHBIX 3HAHUM H  YMEHHH, CaMOOOYYEHMIO, HENPEPHIBHOMY
npo¢eCCHOHATTFHOMY CaMOCOBEPIICHCTBOBAHHUIO.

2. Mecro aucuumiaunbl B crpykrype OOIL: Jluctmmumaa b1.b.13 «3nexTponHbie
YCTPOMCTBA MEXATPOHHBIX U POOOTOTEXHUYECKUX CHUCTEM» OTHOCHUTCS K 0a30BOM 4YacTH
po(eCCUOHANIBHOTO IUKJIAa TUCHUIUINH. [IpenBapuTenbHO MOMKHBI OBITH 00s13aTEIBHO
M3y4YEHbl TAKAE IUCHMUIUIMHBI Kak, B1.B.OJ.15 «OcHoBbl Teopuu uenew» u bl.b.10
«OCHOBBI MEXaTPOHUKH H  poOOTOTeXHUKM». [lapamienbHO MOTYT HM3ydaTbCs
muctuiuinabel b1.b.4 «Onekrporexnukay, b1.B.JIB.11.1 «MukporpoiieccopHasi TeXHUKa
B MEXaTpoHHKE U poOoToTexHUKe». l[lomydyeHHble 3HaHHMS OyIyT HEOOXOAUMBI IS
ocoenust  nucuuiimael - B1.B.JIB.21 «IIpoekTupoBaHue  MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEMY.

3. TpeboBaHus K pe3yJabTaTaM OCBOEHUS TUCHUIINHBI:

B PE3YIBbTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH:

3namo:

— TMapaMeTPhl U XapaKTEPUCTHKHU MOTYIPOBOIHUKOBBIX MPUOOPOB;

— YCWJIMTENIbHBIC KacKajJbl TMEPEeMEHHOTO U TIOCTOSHHOTO TOKA; 4YacCTOTHBIE W
NepPeXOHbIC XapaKTEPUCTHKHU; OOpATHBIE CBSI3H B YCUIIUTEIBHBIX YCTPOMCTBAX;

— ONEpalMOHHbIE YCUJIUTENH; aKTUBHBIE (MIBTPBI; KOMMApaTOphl; aHAJIOTOBBIC
KJTFOUX; BTOPUYHBIC UCTOYHUKH MTUTAHUS; ICTOYHUKH ITATTOHHOTO HAMPSIKCHUS U TOKA;

— CBOWCTBA W CPaBHUTEIBHBIC XaPAaKTEPUCTHKH OCHOBHBIX  WHTETPAJbHBIX
DIIEMEHTOB;

— METOJbl M CpEeJCTBA ABTOMATH3AIMH CXEMOTEXHHYECKOTO MOJICTUPOBAHUS H
MIPOCKTUPOBAHUSI DJIEKTPOHHBIX CXEM;

— OCHOBBI KOHCTPYHUPOBAHUS PAIUOIIEKTPOHHOM ammapaTyphbl, BKIOYas pa3padOoTKy
NeYaTHBIX TIUIAT;

— TOCYIapCTBEHHBIC CTaHAAPTHI: BHJABI W THIIBI DJCKTPOHHBIX CXEM, IIpaBHIIa
BBITIOJIHEHUS JJIEKTPUUECKHUX CXeM, OyKBEHHO-IIU(PPOBbIE 0003HAUCHUS B DJECKTPUICCKUX

cXeMax;
— YycioBHBIE Tpaduueckue O0O0O03HAUCHUS: MAIIUHBI JJICKTPUUYECKUE, KATYIIKH
WHIYKTUBHOCTH,  JIpOCCeNd,  TpaHchopMaTopbl W  MarHUTHBIE  YCHJIMTEIH,

ANEKTPOXUMUYECKHE MCTOYHUKH TOKA, DJIEMEHThl LHU(PPOBON TEXHUKH, AJIEKTPUUECKHUE
CBS3M, MpOBOAa, Kabenu M [IMHBI, YCTPOWCTBAa TEJIEMEXaHUKH, YCTPOWCTBA
KOMMYTallMOHHBIE;
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— 1u@poBBIE YCTPOICTBA 3JIEKTPOHHON TEXHUKH: OCHOBBI LIMPPOBOM U MMITYIbCHON
TEXHUKH; UMIIYJIbCHOE U LIU(PPOBOE MPEACTAaBICHUE UHPOPMALMH; CUCTEMbI CUUCIICHHUS;
mU(QpPOBBIE  JOTMYECKHE  DJIEMEHThl B  UHTETPAJIBHOM  HWCIIOJHEHUH;  IOHSTHE
KOMOMHAIIMOHHBIX JIOTHYECKUX YCTPOMCTB U UX PA3HOBUIAHOCTH;

— Ppa3sHOBUAHOCTH  TPUITEPOB B  HMHTETPATBHOM  MWCIOJHEHUHU;  TOHSITHE
MIOCIIEI0BATEIHLHOCTHBIX YCTPONUCTB U X Pa3HOBHUIHOCTH;

— YCTpOICTBa COMPSHKEHUS ¢ OOBEKTOM Ui IUGPPOBBIX CUCTEM: HU(POAHATIOTOBBIE
(LIAIT) u ananoro-mudpossie (ALIT) nmpeobpazoBarenu; npuHIunbl moctpoeHus LAII u
ALII, ux OCHOBHBIE @apaMeTpbl M XapaKTEPUCTUKH; DJIEMEHTHl CXEMOTEXHUKH
uHterpabHbIX LIAIT u ALIIT;

— D3JIEMEHTHYIO0 0a3y Hu(POBOM IIEKTPOHUKH;

— 0a30BbI€ AIEMEHTHI aHAJIOTOBBIX YCTPOUCTB Ha OV

— METOJIbI pacyeTa 3JEKTPOHHBIX eIl ¢ MCIOJIb30BAHNEM SJIEMEHTOB aHAJIOTOBOM U
UG POBOH SIEKTPOHUKH;

— (usmyueckre U MaTeMaTUYECKUE MOJIEIH MPOLIECCOB U SBJICHUH, JIeXKAIUX B OCHOBE
INPUHIUIIOB IEUCTBUS YCTPOMCTB aHAIOTOBOW U LIU(PPOBOM IIIEKTPOHUKH.

Ymemos:

— COCTaBIIATb CXEMBbI 3aMEIICHUS MOIYNPOBOJHUKOBBIX MPUOOPOB U YCUIIMTEIbHBIX
KacKaJloB;

— TMPOBOAWTH aHAIU3 M Pa3padOTKy CTPYKTYPHBIX U TPUHIUNHAAIBHBIX CXEM
COBPEMEHHBIX DJICKTPOHHBIX YCTPOWCTB; BBIMOJHATh PACUEThl JJICKTPOHHBIX CXEM,
BKJIFOYAsl CPEJICTBA aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS; MPOBOIUTH MCCIIEIOBAHMUS
AJIEKTPOHHBIX CXEM C UCTIOJIb30BAaHUEM CPEJICTB CXEMOTEXHUUYECKOTO MOJIECITMPOBAHNS;

— O00OCHOBBIBATh TEXHUYECKHE TpeOOBaHWS K AJIEKTPOHHBIM YCTpOMCTBaM Ha 0ase
00111ero TEXHUYECKOTO 3a/IaHus;

— TPOBOJWTH AHAIIN3 U PACUYET aHAIOTOBBIX U U(PPOBBIX CXEM;

— HWCTOJB30BaTh METOIbI aBTOMATH3AIlMHM CXEMOTEXHUYECKOTO MPOCKTHUPOBAHMUS
DJIEKTPOHHBIX YCTPOUCTB;

— OOOCHOBaHHO BBIOMpATh JJIEMEHTBI CXEM OJJIEKTPOHHBIX  (PYHKIIMOHATBHBIX

YCTPOWCTB;

Braoemeo:

— HaBBIKaMU pabOThl C OCHOBHBIMH JJIEKTPOHHBIMH W3MEPHUTEIbHBIMH TpUOOpaMu:
aHAJIOTOBBIM M IM(GPOBBIM OcHUIUIOrpadgamMu, TEHEPATOPOM CHUTHAJIOB, (ha30METpPOM,
BOJIBTMETPOM, MYJIbTUMETPOM;

— METOJWMKAMHM pacueTa ¢ JKCIEPUMEHTAJIBHOTO  OMpECICHUS IapaMeTpoB
DJIEKTPOHHBIX YCTPOUCTB;

— CHHTE30M JIOTUYECKUX CXEM;

— WHXCHEPHBIMHU TPUEMaMH KOHCTPYWPOBAHUS DSJICKTPOHHOW ammapaTypbl, B TOM
YHUCJIe MPOSKTUPOBAHUS TIEYATHBIX TIJIAT;
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— IHporpaMMHBIMH CPEACTBAMH ABTOMATHU3HMPOBAHHOI'O IMPOCKTUPOBAHHA IICHATHBIX

mat tuna PCAD 200X, cXeMOTEXHHMYECKOTO MOJICTUPOBAHUS SJICKTPOHHBIX CXEM THIA
MCAP 8.0 u BbIIIC;

— METOJlaMHU aHaJlh3a CTATUYECKUX U MEPEXOJHBIX PEKUMOB CXEM C OINEpallMOHHBIMU
YCUJIUTEISIMH;

— MeTroAaMu pacudeta (MIPOEKTHUPOBAHUS) 0a30BBIX AJIEKTPOHHBIX CXEM aHAJOTOBBIX
(GbyHKIHOHATIBHBIX MTpeoOpa3oBaTeeii;

— METOJaMU MUHUMU3AIMKU JIOTUYECKUX (YHKIUHA M CHUHTE3a CXEM B Pa3IMYHBIX
Oa3ucax;

— MpUeMaMH TPAKTUYECKON paboThl C COBPEMEHHBIMHM amllapaTHbIMU CpPEICTBAMU
UCCIICIOBAHUS DJIEKTPOHHBIX CUCTEM;

— METOJaMH DKCICPUMEHTAILHOTO HCCIEAOBAHUS XapaKTEPUCTUK IU(MPOBBIX W
aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOUCTB.

B pounecccc OCBOCHHA MAUCHUINIMHBI Y CTYACHTOB pPa3BHUBAIOTCA CIICAYIOIIUC
KOMIICTCHIINU:
1) CIIOCOOHOCTBIO COCTABIIATH MAaTEMATUUECKHE MOJCIIN MEXATPOHHLIX U

POOOTOTEXHUYECKMX CHCTEM, UX TIOJCHCTEM M OT/ACIBHBIX DJIEMEHTOB U MOJIYJIEH,
BKJIFOYast HH(POPMAIHOHHBIE, 3JIEKTPOMEXAaHUIECKUE, THIPABINYECKHUE,
SIICKTPOTHIPABIMIECKHUE, DICKTPOHHBIE YCTPONCTBA M CPEICTBA BEIYMCIMTEILHOM
texuuku (TTK-1).

2) CIOCOOHOCTBIO pa3pabaThIBaTh IKCIIEPUMEHTAILHBIC MAKEThHI YIIPABIISAIOIINX,
UH()OPMAIIMOHHBIX U MCIOJHUTEIBHBIX MOIYJIEH MEXAaTPOHHBIX U POOOTOTEXHUIECKUX
CHCTEM U IPOBOIUTDH MX SKCIIEPUMEHTAIBHOE UCCIIEI0BAHKIE C TPUMEHEHHEM

COBpPEMEHHBIX HH(pOpPMAITHOHHBIX TexHomorui (ITK-3)
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4. O0beM IMCUMIIMHBI M BUABI Y4eOHOI padoThI

OO01mast TpyA0€MKOCTh JUCIUTIIINHBI COCTABIISET 7 3a4YETHBIX €OUHULIBI.
Bun yae6HOI paboTht Bcero CemecTpsl
4acoB 5 6 7 8
AyIuTOpHBIE 3aHATHS (BCero) 110 54 56
B tom uncae: - - - -
Jlexrm 18 18
JlabopaTopusie pabots (JIP) 28 28
Ipaxtraeckue 3ausaTus (I13) 64 36 28
Cemunapsi (C)
Komnoxksuywmsl (K)
Kypcogoit mpoekt/(paboTa) (ayauTopHas Harpy3Ka)
Jlpyaue 6udvl ayoumopHhoii pabomoi
CamocTosiTeTbHasi padoTa (Bcero) 142 90 52
B ToMm uucae: - - - -
KypcoBoii mpoekt (padota) (caMoCTOsATeIbHAS
paborta)
PacuetHo-Tpaduueckue paboThl
Pedepar
Jpyeue udvl camocmoamenvHoll pabomul
Bua npoMexxyToyHO# aTTecTanuu (3a4eT, IK3aMeH ) 36 sau 3312
O611as TPYJI0EMKOCTh Yac 288 144 | 144
3auetnpie Enununel TpygoeMkocTu 8 4 4
5. Conepsxkanue Q¥ CHUANINHbBI
5.1. Pa3geanl AMCOUILINH ¥ BUALI 3aHATHH
Ne HanmMeHnoBanue pasnena Jlexu. 13  Cemun. CPC Bcero OK
wn TV CITATIIMHEI Jac. gac. dJac. Jac. Jac. Jac. IIK
1. 1 8 9  IK-1
Bgenenue
2 | HonsaTue 06 oneparrmoOHHOM 2 4 12 22 T1IK-3
YCHITUTENE, TNHCHHEIC
(hyHKIIMOHATBHEIE ITPeoOpa3oBaTen
3 | Henunelinbsle GyHKINOHATBHEIC 2 4 20 30 TIK-3
npeoOpa3oBaTel, MePEeMHOKUTEIIH
AHAJIOT'OBBIX CUT'HAJIOB
4 | KommapaTopsl, TeHepaTopbl 2 4 20 30 TIK-1,
DJICKTPUUICCKUX CUTHAJIOB
IK-3
5 | ba3oBble 1oruuecKkue 3J1eMeHThI 2 4 14 28 TIK-3
6 | ABTOMaThl KOMOMHAIIMOHHOTO THTIA 2 4 16 26 TIK-3
7 | Jlormueckue aBTOMAThI 3 6 20 33 TIK-1
MOCJIEIOBATENILHOTO THIIA
I1K-3
8 | Iudpo-anamoroswie U aHATIOTO- 2 6 18 30 TIK-1
¢ poBbIe Mpeodpa3oBaTesn
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I1K-3
9 | 3anoMmMHarolMe YCTPOHCTBA 2 4 14 20 TIK-1
5.2. Conep:xanue pa3ieioB IMCHUILIAHBI (110 JTEKIUSIM)
No HaumenoBanue CopepxaHue pa3/eioB Tpynoem = dopmupyemsle
/i | baszernos KOCTh KOMITETCHIINN
(dac.) (OK, TIK)
1. Bsenenue Hasznauenue AuCIUIUIMHBI U €€ MECTO B 1 TIK-1
o0mIenpogeccnoHaIbHON MOATOTOBKE
JUIIOMHAPOBAHHOTO CIIENMANINCTa B 001acTh
97IeKTpOHUKH. [ToHATHE 00 HHTErpaTbHBIX
TEXHOJIOTHUSIX.
2. | Ilousatue 00 Onpenenenne  OmepalyoHHOTO  ycwiautens (oY), 2 TIK-1
¢yHKIMOHANBHAs cxema oy. O003HauUeHHE MHUKPOCXEM
OTCPALHOHHOM Oy. CXeMa BKJIIOYCHHS, XapPAKTEPUCTUKU M MapaMeTpsl I1K-3
)
yCUIIUTETE, oy. OcHOBHBIC  XapaKTEpPHCTHKH:  aMIUIUTY[AHAs,
HeHHbIE aMIUTUTYAHO-9aCTOTHAsl, ()a30-4acTOTHAs. IapaMEeTphI
Oy: OCHOBHBIE, IKCIUTyaTaIl[HOHHBIC. KJIACCU(UKALUS OY.
(yHKIIOHATbHBIC Crnoco0bl KOPPEKIN XapaKTEPUCTHK U NTapaMEeTPOB OY.
MacutaGHble YCUIUTEIN U CyMMAaTOPhI AJIEKTPUIECKUX
npeoOpa3oBaTesn -
CHTHAJIOB. JuddepenunanbHblii YCUIIUTENb.
ONeKTpOHHBIE HHTErparopsl u nuddepeHraTopsl,
CIOCOOBI HMX KOPPEKIMH U 3aIUTHL. AKTHUBHBIC
GUIBTPBL.
3 Henuneiinsle Jlorapupmudeckne u aHTHIOrapuMHUECKUE 2 TIK-3
YCUJIUTEIH. [Ipunuun IIOCTPOECHUS, JIEUCTBUS.
(yHKIMOHATbHBIE
[MorpemHocTn  norapuMupoBaHus, TeMIEpaTypHas
npeoOpa3oBaTeny, KOPPEKIHS JIOrapU(PMHUUSCKUX YCHIUTEICH. 3amura oT
HepeMHOsKHTeH Bo36vy>1<)1eHm[ U MeperpysKu oVv.
Slueiika «uaeaNbHBIN MO, IPUHIIMIT TIOCTPOCHHUSL.
AHAJIOTOBBIX Cxema TOYHOTO BBIIPSIMHTEIIS.
CHIHATOB O6urme mpuaImnel moctpoeHus [TAC. TTAC
KOCBEHHOTO U NpsiMOTo0 sieiicTBusL. [IprMeHeHus
TIEPEMHOKHTEIICH: OTIepaIuy IeJICHHs, BO3BEICHHS B
KBaJIpaT, U3BJICYCHHUS KBaJPATHOTO KOPHSI.
4 Kommnapatopsr, KommnapaTopsr AHAJIOTOBBIX CUTHAJIOB! 2 T1K-1,
OCHOBHBIE  TOHATHS, TEPMHHBI,  KJIACCU(HKAIMSL.
TeHEePaTOPHI .
[IpumeHneHne KOMMapaTopoB:  JETEKTOPHI  YPOBHSI.
INEKTPUIECKUX Jpebe3r xommaparopoB u O6opnba ¢ HMM. OCHOBHBIE
MIOJIOKEHHUsT TEOpHHM TeHeparopoB. Knaccudukanms
CUTHAJIOB
TeHepaTopOB.
5 bazoBsie bazoBsie JIOTUYECKUE DJIEMEHTBI 2 TIK-3
JIOTUYECKUE TpaH3ucTopHo-Tpansucropuoi soruku (TTJ) H-HE,
3JIEMEHTHI WJIN-HE, U-UJIN-HE, cxembl ¢ TpeMsi COCTOSIHHUSIMH,
CXeMbl C  OTKPBITBIM  KOJUIEKTOpOM, OydepHbie
aneMeHThl, Tpurrepsl Illmmrra. CxemoTexHHUYECKHE
0COOEHHOCTH, (yHKIIMOHATTEHBIC 0COOEHHOCTH
noctpoenust ocHoBHbIX cxem TTJI u TTJIII. Ba3ossie
mormdeckue snemMeHTel KMOII-ctpyktyp. MHBepTop
KMOII, JIBynanpaBneHHBIH Kirod. OneMmeHTsl M-HE,
WIN-HE B KMOII-noruke. Cxema ¢ Tpems
cocrosgHusiMu. [lpaBuna 3KcIIyaTallMd MHKPOCXEM
KMOII. Conpsixenne mukpocxem TTJI u KMOII.
6 ABTOMATHI MyJIbTUIIIIEKCOPBL. CxeMOTeXHHUKa 2 TIK-3
KOMOWHAIIMOHHOTO MYJIbTUILIIEKCOPOB. OcHOBHBIE GbyHKIMN
THIIA MyJIBTUIIEKCOPOB. (DYHKIMOHANBHBIE BO3MOXHOCTH.
CnocoObl  HapamuBaHus.  MyJbBTUIUIEKCOPBI  Kak
YHHUBEpCAJbHbIE JOTHUECKUE YCTPOUCTBA.
JeMynbTUILIEKCOPBI u JaennpaTopel.
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Jlormaeckne
aBTOMATHI
IOCJIEIOBATEIHLHOIO
THUIIA

OcHoBuble pynkunu. Tabmauisl ncruHHOCTH. CrIocoOBI
HapauiBanus. [IpeoOpasoBarenu konoB. [Ipumenenue.
HIudparopsl. OcHoBHOe Ha3HayeHue. Tabauia

HWCTHHHOCTH. [IpuopureTHbIC urudpaTopsl.
IIpumenenue.

Apudmernyeckne yCTpONCTBA.
7TlonycyMMaTOpbl,  CYMMATOpPbI,  MOJYBBIYUTATEIH,
B8BIUMTATENN. CXeMOTEXHHKA. Brimonnenne

ap9udmeTnaecKnx ACUCTBUHA HAl TBOMYHBIMHU YUCIAMH
C TIOMOIIBI0 CYMMATOpOB (CIOXKEHHE, BEIYUTAHUE,
YMHOKEHHUE, JelieHne). HapammuBaHWe pa3psaHOCTH
CYMMAaTopoB. J{oNOJHUTENBHBIN KO/ YKciia. Y CTpOUCTBa
KOHTPOJII ~ YETHOCTH, LU(POBBIE  KOMIApaTopshl,
apudmMeTHyeckue Joruueckue ycrpocraa (AJ1Y).

bucrabunpaas suetika (bJ) u  cmocoObr
ynpasienus: bS. Tpurrepel. OCHOBHOE Ha3HAUCHHE H
napameTpsl Tpurrepos. Tunsl TpurrepoB. RS, RST, D,
DV, T, TV, JK — tpurrepsl. CxeMOTE€XHHKA, OCHOBHBIE
CBOWCTBA M OCOOCHHOCTH KaXKAOTO THIA. TaOuibl
HCTHUHHOCTH U JHarpaMMBbl pPabOTHI.

CueT4uku. OcHoBHOE Ha3Ha4YEHUe u
knaccudukanms CYETUHKOB. ACUHXpOHHEIE,
CUHXPOHHBIE, PEBEPCUBHBIE, C  MPEAYCTAHOBKOM.
CriocoOBI peanm3anuy MpOU3BOJIBHEIX K03(durmeHToB
cyeta. HapamuBanue pa3psaHOCTH.

Peructpbsl nmamsTH, perucTphl CIBHUra, PErUCTPHI
MOCTICIOBATENEHOTO  TpuOMIKkeHNs. CXeMOTEXHHUKA.
Tabmumer  cocTrosHWE — perucTpoB.  HapammiBanwue
paspsiaHoctH.  IlpeoOpasoBanne  uHbOpManmuu  C
MTOMOIIBIO PETUCTpOB. Komnbuessie PETUCTPHI
(cueTumkm). Cuetunk  JIoHCOHA. BpemenHbie
JUarpaMMBbl U OCOOCHHOCTH PabOTHI.

I1K-1
I1K-3

Hudpo-ananorossie
U aHaJIoro-
udpossie
npeoOpa3oBaTenu

Knaccudukarus, Ha3HauYeHUE, obnacTb
NpUMeHeHus, mnpuHuMn QyHkumonuposanus LIAIIL
OCHOBHBIE napameTpsl u XapaKTepUCTUKH.
[orpemHocTr npeoOpa3oBaHUS.

ALIIT napajieIbHOTO nmpeoOpa3oBaHus,
TIOCJIEI0BATENLHOTO TPUOTHKEHUS u
MOCJIEZIOBATENbHOrO cuera, uHTerpupytommue AL,
curma-menera ALl Ipwanmn QyHKIHMOHUpOBaHUS,
OCHOBHBIE rapameTpsbl " XapaKTEePUCTHKH.
Brictpopeiictue ALIII, morpenrHocTr mpeoOpa3oBaHUS

I1K-1
I1K-3

3amoMuHaroIme
yCTpoiicTBa

Knaccudukanus 3anoMHHAIOIIMX  yCTPOWCTB
(3Y), ocHoBHBIe mapameTpbl. CHocoObl BBIOOPKH
napopmanuu. Ctpykrypa u tunsl BUC 3Y. Tumer [13Y
n wux npuMmeHenne. OcoOCHHOCTH KaXkJIOTrO THIIA.
CrpykrypHasa opranusanus O3Y. Cratudeckoe U
muHamuueckoe O3Y. Jlmarpammbl pabOTHl U PEKUMBI
3anMcu U cuuthiBaHus. Kom — nmamste. PeructpoBble
O3Y wu wux Ha3HadeHue. [IpuMHIMO OpraHW3anuU
MarpuuHOoro Hakomutens. OpraHuzamuss Mmoxayieit 3V
3alaHHOW  WMH(pOpPMAIMOHHONH  eMKocTH.  CrocoOsI
opranuzanuu. MeTtossl pacuera.

I1K-3
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5.3. Pa3znenbl AUCHMILUIMHBI M MEKTUCHUILIMHAPHBbIE CBA3M ¢ 00ecneYuBaAIUMH (MPeAbIIYyIMMHI)
H o0ecrieYrnBaeMbIMH (MOC/IeTYIOIMMU) TN CHUIITTHHAMEA

Ne | HammenoBanue obecnieunBarommx | Ne Ne pasnenoB JaHHON AMCIMITINHBL U3 Tabm.5.1,

/T (Tpenpaynmx) u JUISL KOTOPBIX HEOOXOMMO H3YyUCHUE
o0ecreynBaeMbIX (TTOCIEAYIOIINX ) obecrieynBarOmuUX (MPEABIYIINX) U
JTUCIUTUIAH obecrieyrBaeMbIX (TOCIEAYIONINX ) TUCIUTUTH

1| 2 | 3]4]5][6]7]8]09

IlpeamecTByonme TUCIUNINHBI

1 OCHOBBI TEOpHH TICTICH + + + + +
2 | OCHOBBI MEXaTPOHUKHU M POOOTOTEXHUKH + + +
HOCJICI[leIIII/Ie AUCIHHUIIJIMHBI
1 | IIpoekTHpoBaHUE MEXATPOHHBIX U + + + + + + + +

POOOTOTEXHUICCKHUX CHCTEM

5.4. CooTBeTcTBHE KOMIETEHIUIi, GOpMHUPYEeMbIX NPH U3yYeHUH TUCHUILIUHBI, U BUA0B 3aHATHIA

[Iepeuenn Bunb! 3anaTHIA @OpMBI KOHTPOJIA
KOMITCTCHIIHIA (npumepot)
J TIIp Jla6 KP/KII CPC
I1K-1 + + + IIpoBepka qoM.3aqaHus
TIK-3 + + + + IIpoBepka nom.3ananus, 3amura JIP

JI — nexuus, IIp — npaktuueckue 3anstusi, Jlab — maboparopusie padotsi, KP/KII — kypcosas pabora /
npoekT, CPC — camocTosiTenbHas paboTa CTyJaeHTa

6. Meroabl 1 ¢popMbI Opranu3anum 00y4eHust

I[J'ISI YCIICMIHOTO  OCBOCHHA  JUCHUILNIMHBI HNPUMCHAKOTCA  PA3JIMYHBIC O6pa3OBaTeJ'IBHBIe
TEXHOJIOTHH, KOTOpbhIE OOECMEeYMBAIOT JOCTHIKEHHE IUIAHUPYEMBIX PE3YyIbTaTOB OOYYEHHS COTJIACHO
OCHOBHOHM 00pa30BaTeNbHON MporpaMme, ¢ y4eToM TpeOOBaHUI K 00beMy 3aHATHHA B MHTEPAKTHBHOMN

dbopwme.

TexHO10rMU HHTEPAKTUBHOIO 00y4eHUsl PU Pa3HbIX opMax 3aHATHI

IIpakTrnueckue
dopmel P JIa6.
Jlekuuu = /ceMuHapcKue CPC
Meronsl paboThI
3aHATHS
[Tpurnamenue cnernuagiucTa 2
BeicTyniienue B posin o0yJaroniero 2 2
Pabora B komane 2 6
«Mo3T0oBO# TYPM» 2
[TouckoBeIi METON 6
HccnenoBarenbCKuii METO 2 6
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7. llpakTHyeckue 3aHATHS (CEMHUHAPBHI)

No Ne paznena TeMarnka NpakTUYECKUX 3aHITUN Tpyno- IK
/0 JUCIHUIINHBI (ceMHHapoB) €MKOCTb
5 cemecTp
2. [TonsTue 06 OcCOoOCHHOCTH  TOAKIIOYEHHS W HWCHOJL30BaHUS 6 I1K-1 T1IK-3
ONepanvoOHHOM MHUKPOCXEM ONEPAIIOHHBIX YCUIUTEICH.
yCUIIUTENEe
3. Jluneiinbie a.  Pacuer OCHOBHBIX THUIIOBBIX CXEM BKJIOYEHUS OY, 4 T1IK-1
BEIOOp THHma Oy MW  DJIEMEHTOB  CXEMBI
(yHKIHOHATIBHEIC . 3
(MacIuTabHBle YCUIUTENH: HHBEPTUPYIOIUH M [1K-
npeoOpa3oBaTesu HEHHBEPTUPYIOLIH);
b. Pacuer THUMOBBIX CXeM  BKIIOYEHHS Oy 4
(MHBEpTHpPYIOIHUT u HEMHBEPTUPYIOIIUH
CYMMAaTOpBI);
4 Henunelinsie a. AHamu3 W pacueT CXeM JIOTapU(PMHYCCKHX 4 TIK-1, I1K-3
YCUJIUTEINEH;
(yHKIMOHAIbHBIE .
b. Amanus u pacuer cxeM KyCOUHO-THHEHHBIX 6
npeobpasoBareinu anmnpoKCUMaTopoOB
5 Komnaparopsl, A. TenepaTopsl TapMOHHYECKHUX KoJeOaHWA Ha OY: 6 TIK-3
TCHEPATOPHI pacueT, BEIOOp 3JIEMEHTOB;
ANEKTPHYECKIX b.  Teneparopst HMIIYJIECOB Ha oy. 6
CUTHAJIOB ABTOKOJIE0ATEIBHBII MYIETUBHOPATOP
HTOTO: 36
6 cemecTp
6 bazoBrle noruueckue CuHTe3 CcXeM 10 3aJaHHON (YHKIMU Ha 8 TIK-3
3JIEMEHTHI 6a30BbIX JIOTHYECKUX IEMEHTaX
7 ABTOMAaTHI Pacuer cxem HapammBaHusS pa3psAIHOCTH 6 T1IK-1
KOMOWHAIIMOHHOTO THIIA aBTOMATOB KOMOMHAIIMOHHOTO THIIA
IK-3
8 Jlornueckue aBTOMaThl CuHTE3 CXeM JIeIUTeNel 4acTOThI 6 T1IK-1
MOCTIETOBATEIEHOTO
THIIA I1K-3
9 3anoMuHaroUMe Pacuer cxem 3Y 8 TIK-3
yCTpolicTBa
UTOTO: 28
8. JIaGopaTopHbIii NPAKTHKYM
No Ne pazziena TUCIUTIITMHBI Hanvenosanue raGopatopHbIx paboT Tpyn-cTh (9) [IK
/1
2. [MonsiTre 06 onepannoHHOM 4 TIK-1
ycuimrene Hccnenosanue HMHBEPTUPYIOIIEHTO u
HEMHBEPTHUPYIOLIETEO YCUITHUTENS I1K-3
3. Jlnneiinble QyHKIIMOHATBHBIC 4 TIK-1
HccnenoBanue (hYHKIIMOHATIBHBIX
npeobpasoBarenn N K-3
npeoOpa3oBaTeneil aHAJIOTOBBIX CHUTHAJIOB HA K-
OCHOBE ONEPAIMOHHBIX YCUITUTENEH
4 Henuneitable pyHknuroHanbpHble | McciieqoBanne XapakTepUCTHK U TApaMeTPOB 4 [1K-1,
JoTapupMHUIECKIX M aHTIIOTapU(PMIIECKUX
npeobpasoBarenn . MK-3
YCHITUTEICH. -
5 Komnapatopsl, renepaTopsl 4 TIK-3
INEKTPUYECKUX CUTHAJIOB HmnynbcHble yCTpOHCTBa Ha
OIEePaLlUOHHOM YCUIIHUTEINE.
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6 BasoBele norndeckue 3neMeHTsl | CHHTE3 2JIEKTPOHHBIX CXEM IO 33JaHHOU 4 TIK-3
dyHKIIH
7 ABTOMaTBHl KOMOMHAIIMOHHOTO HccnenoBanne MynbTUIIIIEKCOPOB U 4 TIK-3
THIIQ TIIOCTPOCHUE CXEM Ha OCHOBE
MyJIbTHILIEKCOPOB IK-1
8 Jloruueckue aBTOMAaThI HccnenoBanue 31€KTPOHHBIX CUETYHKOB 4 TIK-1
II0CJICA0BATCIBbHOI'O THUIIA
I1K-3
9. CamocrosiTesibHast paboTa
Ne Ne pazpena TemaTnka caMOCTOSTETLHON pabOTHI Tpyno- IIK
/1 | JUCLUIUIMHBI (Oemanuzayus) €MKOCTh
(dac.)
1.  Bsenenwme [IpopaboTka JEKIMOHHOTO MaTepuaa 8 IK-1
2. | Howusrue 06 onepauuorroM | [TpopaboTKa JIGKIIMOHHOTO MaTepualia 12 IK-1
yCUJIUTEINE, TUHEHHbIE MK-3
[ToaroroBka K CEMUHAPCKUM 3aHATUSAM
(yHKIHOHABHEIC
npeoGpasosarein IToaroroBka, oopMIIEHHE U claya OT4eTa
1o 1a00PaTOPHBIM paboTam
3 Hennneiinbie [IpopaboTka JEKIIMOHHOTO MaTepuaa 20 IK-1
(byHKIHOHANbHbIE TIK-3
npeobpasosaTen, [ToaroToBKa K CEMUHAPCKUM 3aHSATHSIM
K
flepeMHozTe I [Toaroroska, oopMIEHHE 1 claya OTUETa
aHAJIOTOBBIX CUTHAJIOB 1o J1a0opaTopHbIM paboTam
4 Kowmmapatopsi, renepatopsl | [IpopaOoTKa JISKIIMOHHOTO MaTepualia 20 IK-1
QJICKTPHUUCCKUX CUT'HAJIOB HK'3
[ToaroroBKa K CEMUHAPCKUM 3aHSATUSIM
[ToaroroBka, opopmiieHHE U cllada OT4eTa
10 JIa0OpaTOpPHBIM paboTam
basoBele oruyeckue [IpopaboTka JEKIIMOHHOTO MaTepHaa 14 IK-1
3JICMCHTHBI
I1K-3
[ToaroToBKa K CEMUHAPCKUM 3aHSATHSIM
[ToaroroBka, opopMIICHHE U cllada OTYETa
110 J1a0opaToOpHBIM paboTam
ABTOMATbI [TpopaboTKa JIEKIIHOHHOTO MaTepHana 16 I1K-3
KOMOHWHAIIMOHHOTO THTIA
[ToaroToBKa K CEMUHAPCKUM 3aHSATUSIM
[ToaroroBka, opopmiIeHHE U cllada OT4eTa
110 JIa0OpaTOPHBIM padboTaM
Jloruyeckue aBTOMAThHI [IpopaboTka JEKIIMOHHOTO MaTepHaa 20 IK-1
IIOCJICAOBATCIILHOTO THUIIA
I1K-3
[ToaroToBKa K CEMUHAPCKUM 3aHSATHSIM
[TonroroBka, opopmiieHHE U cllaya OT4eTa
110 J1a00paToOpHBIM paboTam
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[Mudpo-ananorossie u
aHaIoro-udpoBbie
npeoOpa3oBarenu

110 J1a0OPaTOPHBIM paboTam

IIpopaboTKa JIEKIIMOHHOTO MaTepuaa
IloaroroBka K CEMHHapCKUM 3aHATUAM
ITonroroBka, opopmieHue u caaya oTyeTa
3anomunaromue ycrpoiictea | [IpopaboTka JIGKIIMOHHOTO MaTepuaa

HOI[I‘OTOBKa K CCMHUHApPCKUM 3aHATHAM

18 I1K-1
I1K-3
14 I1K-3

10. IlpumepHas TeMaTHKA KYPCOBBIX NPOEKTOB (padoT).
He npenycmotpeHo.

11. baabHo-peliTHHIOBasA cUCTEMAa

Taoauna 11.1 banibHbBIE OIEHKU IJI YJIEMEHTOB KOHTPOJIS

OneMeHTHI U Pe3yIbTaThl

. IIpuHuun oueHku
y49e0HOU TeITeThbHOCTH PHHI B

Makcumym 3a ceMecTp

i?;iﬁglme JICKIMOHHBIX 1 Gann 3a xKaxxaple 2 yaca 9
Pedepar no pasneny 1 OIIEHKA COJIEPKAHMS 6
BricTynnenue Ha ceMUHape 2 BBICTYIUIEHUS OLleHHUBatoTCs 1o 10- 20
OaJuTbHOM cucTeMe
Brimomaenne nabopaTopHBIX Maxkcumym 5 6ammoB 3a Kaxayto u3 7 35
pabot pabort
Ox3aMeH 30
Hroro 100
Taoauna 11.2 Ilepecuer 6aJIsIOB B OIICHKH 32 KOHTPOJIbHBIC TOYKH
(ITpumep)
baniibl Ha 1aTy KOHTPOJILHON TOYKH Onenka
> 90 % ot makcuManbHOU cyMMbl OasuioB Ha naty KT )
Ot 70% 10 89% oT MakcuManbHOM cyMMbl 6ajutoB Ha gaty KT 4
Ot 60% 10 69% OT MakcMMabHOM cyMMBI OayutoB Ha naty KT 3
<60 % oT MakcuMaJIbHOM cyMMBI OajutoB Ha fgaty KT 2

Tabauua 11.3 — [lepecuer cymmbl 6aJUIOB B TPAIMIIMOHHYIO U MEXTYHAPOIHYIO OLIEHKY

Hroroman Cymma 63.]1.]'[0B, YUYHUTBIBACT

Ouenka (I'OC) N Ouenka (ECTS)
YCIEeIHO CAAHHBIN IK3aMeH
5 (oTM4HO) (3a4TEHO) 90 - 100 A (oTIHYHO)
85-89 B (o4yenp xopormio)
4 (xopomo) 75 -84 C (xoporio)
(3auTeHO) 20-7a
3 (Y1OBIETBOPUTENHHO) 65 — 69 D (ynossiersoprtentHo)
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)

2 (HeyOBJIETBOPUTEIIBHO),

Huzke 60 6ans10B
(He 3auTeHO)

F (HeynoBIeTBOPUTEIHHO)

12. YuedHO-MeTOUYEeCKOE U HH(POPMAIHOHHOE 0DecTeYeHre TN CIUTIINHBI

12.1 OcHoBHas JuTepaTypa

1. Konoanos, Bnagumup denoposuu.  Dnekrponuka [Tekct] : yuebHOe mocobue 11 By30B / B. .
KonoBanoB ; MunucrepctBo o0Opa3zoBanuss M Hayku Poccuiickoit ®@enepauuu, Tomckuit
TOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM YIpaBlieHUs U paauo’iekTpoHuku (Tomck). - Tomck : B-
Crektp, 2011. - 276 c. : wn. - bubmuorp.: c. 275. - ISBN 978-5-91191-234-1 : 18.24 p. (72 k3. B

oubmmorexke TYCVYPa)
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2.

[[InGaeB, AHaTonuit AHIpeeBUY. DJIEKTPOTEXHUKA M DJIEKTPOHHUKA : ydeOHOe mocodue: B 2 4. / A.
A. IlluGaeB ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit @enepanuu, Tomckuit
rOCy/IapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U paauodieKTpoHukH, Kadenpa s31eKkTpoHHBIX
CPE/ICTB aBTOMATU3ALMK U yipaBieHus . - Tomck : @akynpreT quctaHiimoHHoro ooyuenus, TYCVYP,
2010 - Y. 2. - Tomck : @akynpTeT AuctanimonHoro ooyuenus, TYCVYP, 2010. - 168 c. : un., Tadm. -
bubnmorp.: c. 168. - 84.00 p., 140.00 p., 135.00 p., 150.00 p. (23 5k3. B 6ubmorexe TYCVYPa)
Jlauwn, BsiaecnaB MBanoBuu.  Dnektponuka [Tekcr] : yueOHOE mocobue mist By3oB / B. . Jlauns,
H. C. Casenos. - 8-¢ uzn. - Pocro u//l : ®enukc, 2010. - 704 c. - (Bricuiee obpa3zoBanue). -
bubmuorp.: ¢. 697. - ISBN 978-5-222-17655-9 : 434.00 p., 490.00 p., 525.00 p. (16 sk3. B
oudmorexke TYCVYPa)

12.2 lononHuTebHAS JIUTEPATYypa

1.

2.

3.

8.

9.

10.

11.

12.

13.

Kodmun P., dpuckon ®. OnepaninoHHble YCUIUTEIN U JIMHEHHBIC HHTETPAJIbHBIE CXeMbl. — M.: Mup,
1979. — 255¢. (4 3k3. B 6ubanoTeke TYCYPa)

Anekcenko A.B., lllarypos .M. Mukpocxemorexauka. — M.: Paguo u cBs3b, 1990 (1982). (10 aks.
B Onbmmoreke TYCYPa)

I'yraukoB B.C. HuTerpaibHas dJlEKTPOHUKAa B  U3MEPHUTENbHBIX ycTpoiictBax. — JL:
Oueproarommzaar. 1988.— 304c. (45 sk3. B oubamoreke TYCYPa)

[Moremkun W.C. dyHKIMOHATBHBIC Y3716l IHPPOBOH aBToMaTHKK. — M.: DHeproatomusaat, 1988. (2
9k3. B onbanoreke TYCVYPa)

bonbumine unterpansubie cxembl 3Y./ Ilox pea. A.JO. T'opnonosa, FO.H. JlpskoBa. CrnpaBouyHoe
nocobue. — M: Panmno u cBs3b, 1990. — 286 c. (19 ak3. B 6ubnmmorexke TYCYPa)

[Tyxanbckuii .. IIpoekTupoBaHne TUCKPETHBIX YCTPONUCTB HA MHTErPAIbHBIX MUKpOCcXeMax. — M.:
Panno u cBsi3b, 1990. (17 3k3. B Oudaunoreke TYCYPa)

CXeMOTeXHUKa aHAJIOTOBBIX AJIEKTPOHHBIX YCTpoWcTB: YueOHuMK g By3oB / B.H. [laBnos, B.H.
Horun.— M.: Topstuast nunus-Tenexom, 2001.— 320 c.: wir. (25 k3. B oudaunorexke TYCYPa)

3enpaud E.A. lludpoBsie nHTErpaibHbIe CXeMbl B HH(POPMAIIHOHHO-U3MEPUTEIBHON anmnaparype. —
JI.: Dueproaromusaar, 1986. (20 sk3. B oubimoreke TYCYPa)

Epodeer FO.H. UmnynbcHbie ycTpoiicTBa. M.: Breicmas mik., 1989. — 527c. (7 3k3. B Oubnmnoreke
TYCVYPa)

SAxy6osckuii C.B. [{ludpoble n aHanoropble HHTErpajibHble MUKpocxembl. M.: Paguo u cBs3b. 1990.
(4 ox3. B oubnmoreke TYCYPa)

Tokxelim P. OcHoBBI 11MdpoBoii mmekTporuku. [lep. ¢ anri. - M.: Mup, 1988. — 390 c. (26 k3. B
oubmuoreke TYCYPa)

Iuno B.JI. Tlonyssipusie 1iudpoBsie MUKpocxeMbl. — M.: Pagno u cBsa3pb, 1989. =350 c. (11 ak3. B
oubmuoreke TYCYPa)

Muxkpocxemsr ALIT u LAIT: cnpaBounuk. — M. : JJomeka-XXI, 2005. (1 sk3. B Oubmuoreke
TYCVYPa)

12.3 MeToanueckue yKazaHusi

1.

DNEKTPOHHBIE YCTPONUCTBA MEXATPOHHBIX M POOOTOTEXHHUECKUX CHUCTEM: METOAMYECKUe YKa3aHUs
0 TIPOBEJICHUIO JJA0OPATOPHBIX PAOOT JIJIS CTYICHTOB, OOYJAIOIIMXCS 10 HAIIPABICHUIO ITOATOTOBKH
221000.62 «Mexarponuka u pobotorexnuka» / CommatroB A. M. — 2014. 6 c.
http://edu.tusur.ru/training/publications/3934

DNEKTPOHHBIE YCTPONUCTBA MEXATPOHHBIX M POOOTOTEXHHMYECKUX CHUCTeM: MeToaudeckue yKa3zaHus
M0 BBHIMOJHEHUIO CTYJEHTAMH CaMOCTOSITENIbHON paboOThl AN CTYIEHTOB, OOYYaIOIIUXCS TIO
HampaBieHuto moarotoBku 221000.62 «Mexatponuka u pobOoroTexHmka» / 2014. 5 «c.
http://edu.tusur.ru/training/publications/3935

DIIeKTPOHHBIE YCTPONCTBA MEXATPOHHBIX U POOOTOTEXHUUECKUX CUCTEM: MEeTOANYEeCKue yKa3aHUs
M0 TIPOBEJACHHUIO MPAKTHYECKUX 3aHSITHA [N CTYIEHTOB, OOYyYalOUIMXCS IO HAaMpaBICHUIO
noaroroBku 221000.62 «Mexatponuka u pobotorexamka» / CommatoB A. U. — 2014. 3 c.
http://edu.tusur.ru/training/publications/3936

13. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUIINHbI:

st mpoBeieHus 1a00paTOPHBIX pabOT HEOOXOIUMBI:
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MoHTa)kHas maHenab ¢ HAOOPOM KOMITIOHEHTOB ISl COOPKU MPUHIIMITUATIBLHON CXEMBI;
Ocmmorpad, IUTst CHATHSL OCIIMIUIOTPAaMM BXOJTHOTO U BBIXOJHOTO HAPSHKEHUS;
['eneparop 1151 MOJjauu CUTHAJIOB PA3IUYHON (POPMBI U aMILIUTY bl HA UCCIIEIYEMYIO CXEMY;

JlaboparopHsblii 070K MUTAHUS AJII TUTAHKS IPUHITUITHATIEHON CXEMBI;

a > w e

BOJ'IBTMGTp JJIs1 KOHTPOJIA HAIIPSAXKCHUSA ITUTAaHU.
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IIpunoxenue k padoueii nporpamme
®erepanbHOE TOCYIaPCTBEHHOE OIO/DKETHOE 00Pa30BaTEIbHOE YUPEKICHHE
BbICLIETO 00pa30BaHMs
«TOMCKHWU I'OCYJIAPCTBEHHbBIM YHUBEPCUTET CUCTEM VIIPABJIEHUS U
PAJTMODJIEKTPOHUKW» (TYCVYP)

-

YTBEP)K}}}(‘O ITpopexTop no y4eGHoii padore
Y/ N I1. E. Tposin

« Z»r’ ﬂf 2016 .

®OH/I OUEHOYHBIX CPEACTB 110 YYEEHOH JIHCIIHIT/IHHE
JJIEKTPOHHbIE YCTPOCTBA MEXATPOHHBIX H POOOTOTEXHHYECKHX
CHCTEM

YpoBeHb OCHOBHOI 00pa30BaTeIbHOMN IPOrPaMMBbI - HaKaIaBpHAT

Haripasyienue(s1) moaroroBky (crennansHocts) - 15.03.06 "Mexatponuka po6oToTeXHHKA "
[Ipodunp(u) — " KoMnbroTepHbIe TEXHOIOTMHU YIIPABJIEHUS B MEXaTPOHUKE M POOOTOTEXHUKE "

Dopma 00yuyeHus - ouHas
®akynbrer MHHOBanMOHHBIX TexHOmoruii (UT)

Kadenpa Ynpasnenus nHHOBanusAMU

Kypc 3 Cemectp 5, 6

YueOublit m1an Habopa 2014 rosa u mocse/ 1y oumx JieT.

3auer 5 cemectp Mud. 3adyer HET cemecTp

JK3ameH 6 cemecTp

Tomck 2016
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1 BBeaenue

®onrnx omneHouHbIX cpeactB (POC) smBisieTcss NpUIOKEHWEM K pabodueld mporpamMme JIHCIHIUIAHBI
(IpakTUKK) ¥ TPECTaBISIET COOOH COBOKYITHOCTH KOHTPOJIBFHO M3MEPHUTEIHHBIX MAaTepHANOB (THUIIOBBIE 3a/la4H
(3amanust), KOHTPOJBHBIE PAOOTHI, TECTHI JIP.) U METOJIOB UX HCIOJL30BAHUS, TPETHAZHAYCHHBIX JUIS U3MEPCHHS
YPOBHS JIOCTHKCHUS CTYJICHTOM YCTAaHOBJICHHBIX PE3YJIbTATOB O0YUYCHHUSI.

®OC o aucHUILIMHE (MMPAKTUKE) UCTIONB3YETCS MPHU MPOBEACHUH TEKYIIETO KOHTPOJIS YCIICBAEMOCTH U
MIPOMEKYTOYHON aTTECTAIlMH CTYCHTOB.

[TepedeHs 3aKkpeIICHABIX 3a JUCIUILTAHON (ITPaKTUKON) KOMIICTCHITHI MpuBeaeH Tadmure 1.

Tab6muma 1 [lepeueHs 3akpeIICHHBIX 33 JUCITUTUTMHON KOMITETECHITHH

dopMynMpoBKa KOMMETEHLUM Oransl (GOpMHUPOBAHUS KOMITETEHITHH

MK-1 CNOCOOHOCTBIO cocTaengTh | JloMKeH 3HaTh MaTeMaTUYECKUE MOJIENU
MaTemMaTuyeckne MOAENN MexaTpoHHbIx 1 | MEXATPOHHBIX 1 POBOTOTEXHHYECKIX

CHUCTEM, HUX IIOACUCTEM W  OTACIBHBIX
pOGOTOTeXHVI‘-IeCKI/IX CUCTEM, nx o
3JICMCHTOB u MOAOyJICH, BKJIrO4as

noacucTteM 1 OTAENbHBLIX SNEMEHTOB W | ypgopmanuoHnble, 3JIEKTPOMEXAHHYECKHE,
mMoAynen, BKOYas WHAOPMALMOHHbBIE, | THAPABINYECKHE, DJIEKTPOTHIPABIMYECKHE,

aMeKTpOMEexaHnYeckme, ruapaBnMyeckue, | SICKTPOHHBIC — YCTPOWCTBA M CPEICTBA
3NEeKTPOrNapaBnuYeckne,  SNeKTPOHHble | BEITUCIUTCILHOM TCXHUKY,
YCTPOICTBA 1 CPEACTBA BbluMCIUTENbHON | HOMKEH ymeTb ucnone3sosatb

TEXHUKN MatemaTudeckne Mogenn mMexaTPOHHbIX
N pobOTOTEXHUYECKMX  CUCTEM, UX
noacuUCTEM M OTAENbHbLIX 3IEMEHTOB U
Moaynen, BKM4Yad WHGOPMALMOHHbIE,
anekTpomMexaHnveckme,
rmapaBnuyeckume,
ANEKTPorngpaBnmyeckme, 3neKTPOHHbIe
yCcTpoKcTBa n cpeacTea

BbIYNCIINTENbHON TEXHUKU;

,JIOJ'DKCH BJIaACTh. HaBbIKaMH COCTaBJIATH
MAaTeMaTU4YCCKUEC MOICIN MCXATPOHHBIX U
pO6OTOTeXHI/I‘{€CKI/IX CHUCTEM, UX ITOJCHCTEM
U OTACIBHBIX DJICMCHTOB H MOJIyneﬁ,

BKJIIOUAst nHGOPMAIUOHHBIE,
QJICKTPOMEXaHUYCCKUC, THUAPABINYCCKHUC,
QJICKTPOruaApaBINICCKUC, OJICKTPOHHBIC
YCTpPOMCTBA H CpEJCTBA BBIYUCIUTEIBHOMN
TEXHUKHN
NnK-3 CMOCOGHOCTLIO paspabatbiBaTth | A0ODKCH 3HATE:
3KCMepUMeHTarnbHbIe MaKeTbl | 3KCNepUMeHTasbHbIe MaKeTbl

YNpaBnsiowmx,  MHPOPMALMOHHBIX W | ypnapnsiolmx,  MHOPMALMOHHBIX U
UCMOMHUTENbHBLIX MOAYNel MeXaTPOHHbIX

N pOBOTOTEXHMYECKMX  CUCTEM U
npoBOANUTL UX  3KCNepuMeHTanbHoe
nccnegoBaHve c NMPUMEHEHUEM | CUCTEM " npoBOAUTL nx
COBPEMEHHbIX NHOPMaLMOHHbIX

NCNONHUTENbHbLIX MO,D,yJ'IGVI

MeXaTPOHHbIX n pO6OTOTeXHl/I'~IeCKVIX

JKCnepnmeHTanbHoe wuccnegosaHne cC

CornacoBaHa Ha noptane N2 6009



TEeXHOMormn npuMeHeHuem

COBPEMEHHbIX
MHOPMALMOHHBIX TEXHOMNOMMIA
— [HonxeH

yMeTb: pa3p868TblBaTb

3KCNepuUMeHTarnbHble MaKeTbl
ynpaenswowWwmx,  UHPOPMALMOHHBIX U
NCMOSNHUTENbHbIX mozayne
MEXATPOHHbIX U POBOTOTEXHUYECKNX
cucTem n npoBOAUTL nx
3KCMepUMEHTanbHoe WuccneaoBaHne c
NPUMEHEHMEM COBPEMEHHbIX

MHAOPMAaLMOHHBLIX TEXHOMOTUIA;
JlomxeH BIajaeTh:

—  HaBBIKAMH pa3paboTKu
OKCIICPUMCHTAJIbHBIX MAaKE€TOB
YIPaBISFOLINX, UHOOPMALIMOHHBIX U

HCIIOJTHUTENBHBIX MOAYJIEH MEXaTPOHHBIX M
POOOTOTEXHUYECKUX CHUCTEM U TIPOBOAUTH
AX DSKCIHEPUMEHTAIIBHOE WCCIEJOBAHUE C
IIPUMEHEHUEM COBPEMEHHBIX
UHQOPMAITMOHHBIX TEXHOIOTHH.

2 Peanu3zanusa KoMneTeHIMi

2.1 Komnemenuyusn I1K-1

IIK-1: cnocoOHOCTBIO COCTAaBIATH MaTeMaTHYECKUE MOJEIH MEXaTPOHHBIX M POOOTOTEXHHYECKUX
CHUCTEM, UX MOJICHCTEM U OT/ACIBHBIX 3JIEMEHTOB M MOJIyJIeH, BKIIIOYasi ”HPOPMAITMOHHBIE, JIIEKTPOMEXaHUIeCKHE,
3JIEKTPOHHBIE YCTPOMCTBA U CPEACTBA BBIUYUCIUTEIBLHON TEXHUKH.

Hnst popMupoBaHusT KOMIETEHIIMM HEOOXOAWMO OCYHIECTBUTH DSAJ ITANOB. OTarbl (HOPMHPOBAHUS

KOMIICTCHIMHU, IIPUMCHACMBIC I 3TOTr0 BUBI 3aHATHI U HCIIOJIB3YEMBIC CPC/ICTBA OLICHUBAHUSA IMPEACTABJICHBLI B

Tabnure 2._
Tabauya 2 dmanvt hopmuposanus KOMREMeHYulU U UCNOAb3yeMble CPeOCEd OYEHUBAHUS
Cocmag 3unamo Ymemo Braoetp
Cooepircanue smanoé | MaTeMaTUIECKUE MOJENH MCMOMb30BATh HAaBBIKAMM  COCTABIIATH
MEXaTPOHHBIX 5 MaTeMaTUYECKUE MOJIEIN
POOOTOTEXHUYECKUX MaremaTtnyeckue MEXaTPOHHBIX u
CUCTEM, UX IOACUCTEM H POOOTOTEXHUIECKUX

OTJIENBHBIX JJIEMEHTOB U
MOJyJIEeH, BKJIIOYas
nH(pOpPMaITMOHHBIE,
3NEKTPOMEXaHNUECKNE,
TH/IpaBINYECKHE,
3NEKTPOTUAPABINUYECKHE,
3JIEKTPOHHBIE YCTPOICTBA
u CpeJcTBa
BBIYHCIUTEIBHON
TEXHUKUY;

MOAENN MEXATPOHHbIX U
pPOBOTOTEXHUYECKMX
CUCTEM, UX NOACUCTEM U
OTAENbHbIX 3NEMEHTOB U
Moaynewu, BKtoYas
WHOPMAaLMOHHbIE,
anekTpomMexaHnyeckue,

rmgpasnunyeckue,

CHCTEM, UX IOJCHCTEM H
OTJCIIbHBIX JJIEMEHTOB H
MOJTyJIEH, BKJIIOYas
WHPOPMAILMOHHBIE,
3IEKTPOMEXaHUUECKUE,
THIPaBIMYECKHE,
AIEKTPOTUAPABINICCKHUE,
3JIEKTPOHHBIE
YCTpPOHCTBa U CpEICTBA
BBIYHCITUTCIILHOM
TEXHUKHU,
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aneKkTpornapasnnyeckme,
SNEKTPOHHbIE

ycTpoiicTBa U cpeacTsa

BbIYNCNINTENBHOWN
TEXHUKN
Bunabr 3aHsTuvi Jlekymm LomaiuHee 3gqaHme. CamocrosaresibHas
lMpakrnyeckme CamocrostesibHas pabora
3aHSITUS. pabora
JlaboparopHsie
paborsl.
Hcrionb3yempie KoHTporibHas pabora. OghopmrieHne n 3awmra | Fk3ameH

cpeqcerBa olyeH1UBaHuA

llpoBepka [omallHuX
3a08Hu.

LJOMAaLLIHero 3a4aHus.
OgopmrieHne u 3awmra

3aumra 1abopaTtopHbIX | 71a60pPaTOPHBIX OTHETOB.
pabor. OK3ameH
IK3ameH.

O6HH/IC XapaKTCPUCTUKHU MoKazarenei u KpUTEpUCB OLCHHMBAHUA KOMIICTCHIIMM Ha BCEX IJTallax

MIPHUBEICHBI B Ta0OmHIIe 3.

Tabmuna 1 — O0uire XxapakTepUCTUKY TIOKa3aTeield 1 KpUTEPUEB OLICHUBAHMSI KOMIIETEHIIMH 110 3TarnaM

IToxazarenu n
3HaThb YMeTh Bnanets
KpUTEpHU
Obnanaer auana3zoHoOM
Obnanaer pakTHIECKUMH U N
MPaKTUYECKUX YMEHHH, Konrtponupyet padory,
OtnnuHO TEOPETUICCKUMH 3HAHUSIMU
. . TpeOyeMbIX AJIsl pa3BUTHS MPOBOJIUT OLICHKY,
(BBICOKMI B Mpeiesiax u3yyaeMon N
TBOPYECKUX PEUICHUH, COBEpILEHCTBYET
YPOBEHB) 00JacTv ¢ MIOHUMaHUEM .
abcTparupoBaHus JefcTBUS paboThI
IpaHML IPUMEHUMOCTH
pooeM
Beper
OTBETCTBEHHOCTH 32
Obnanaer AuanasoHOM
3HaeT (haKThl, IPUHIIUIIBI, . 3aBEPIICHUE 3a]1a4 B
Xopomuio NPAaKTUYECKUX YMEHHH,
. MPOLECCH, OOLINE MOHATHS HCCIICI0OBaHUH,
(6a30BbIit . TpeOyeMBbIX ISl peIICHHS
B IIpezesax u3y4aeMomn npucnocabiInBaeT cBoe
YPOBEHB) OIpeiesIeHHBIX IPOOJIEM B
obJactu MIOBEJIEHHE K
00J1acTH UCCIIeIOBAHUS
00CTOSATENBCTBAM B
perneHny npoodiiemMm
O0nanaeT OCHOBHBIMH
VY noeneTBopuTen
bHO (IIOPOrOBBLA Obnamaer 6a30BEIMHI YMEHHAMH, TPEOYyEeMBbIMU Paboraer nmpu npsimom
p OOMIMMU 3HAHUSIMH JUTSL BBITTOJTHEHUS! IPOCTHIX HaOJI0ICHUH
YPOBEHB) sanay

DopMyIHpOBKa NIOKa3aTeNe 1 KPUTEPUEB OLIECHUBAHMS JaHHON KOMIIETEHITNH ITpUBEIeHa B TabnuIe 4.
Tabnuya 4 Hokasamenu u Kpumepuu OYyeHUSAHUsS KOMHEMEHYUU HA IMAanax

Hoxkazamenu u kpumepuu 3namo Yuems Braoeth
Omauuno (8vicokuii | - nmapameTphl U | — COCTaBJISITh  CXEMBI | — METOIUKAMH
yposenn) XapaKTEePUCTUKHU 3aMEICHMS pacdeTa u
IIOJIYIIPOBOTHUKOBBIX MOJYTIPOBOJHUKOBBIX 3KCIIEPUMEHTAIBLHOTO
IpUOOPOB; pudOpoB U | ONpeeneHus
—  YCUJIUTENbHBIC YCUJIUTENbHBIX KacKaJloB; | apaMeTpoB
KacKaJbl IEPEMEHHOIO U | — TIPOBOJUTH aHAIW3 W | JIEKTPOHHBIX
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MOCTOSTHHOTO TOKa; | pa3paboTKy YCTPOWCTB;
YaCTOTHBIE U | CTPYKTYPHBIX U | — CHHTE30M
MepPexX0THBIC NPUHIANUAIBHBIX  CXEM | JIOTHYECKHX CXEM;
XapaKTEPUCTUKH; COBPEMEHHBIX —  IPOrpaMMHBIMH
oOpaTHbIe CBS3M B | DJIEKTPOHHBIX YCTPOHUCTB; | cpeycTBaMM
YCHITUTENbHBIX BBITIOTTHSTH pAacUeThl | aBTOMATU3UPOBAHHOTO
YCTpOWMCTBAX; ANIEKTPOHHBIX CXEM, | MPOEKTUPOBAHUS
—  OIepalMOHHBIC BKJIIO4ast CPCACTBA | rreyaTHBIX IUIAT THIIA
YCUJIMTENH;  aKTHBHBIC | aBTOMATU3UPOBAHHOTO PCAD 200X,
(UIBTPBI; KOMITAPATOPhI; | MPOCKTUPOBAHMS, CXEMOTEXHUYECKOTO
aHAJIOTOBBIC KJIIOYH; | TIPOBOJUTH MOJIETTUPOBAHUS
BTOPUYHBIE  HCTOYHHKH | MCCIIENOBAHMS AJNIGKTPOHHBIX  CXEM
MMUTAHMS; ACTOYHUKM | DJICKTPOHHBIX CXeM C | tuta MCAP 8.0 u
STAJIOHHOT'O HAIPsDKEHUs | UCIOJIb30BAaHUEM BBIIIC,
U TOKAQ; CpeacTB MeTogdamMn aHalin3a
—  cBoOlicTBa 1 | CXEMOTEXHUYECKOTO CTaTU4eCKnxX u
CpaBHUTEIbHBIE MOJCINpOBaHNsd, NEPEXOAHBIX
pexmmoB Cxem C
XapaKTCpHCTHKH ornepaLmoHHbLIMM
OCHOBHBIX yCuUnuTenamu,
HMHTETPAJIbHBIX
AJIEMEHTOB;
— METOIbl M CpEJACTBa
aBTOMAaTHU3ALUN
CXEMOTEXHUYECKOTO
MOJICTTHPOBAHHS u
MPOEKTUPOBAHUS
AJICKTPOHHBIX CXEM;
Xopouo (6a308bii1 —  YCWIUTEIIbHBIC —  COCTaBJIATb  CXEMBI CUHTE30M
yposerb) KacKaJibl MEPEeMEHHOTO U | 3aMEIICHUs TUYCCKUX CXEM;
MTOCTOSTHHOTO TOKA; | TIOIYIPOBOJIHUKOBBIX METoaamMn aHanunsa
4aCTOTHBIE u | mpubopos u | CTaTUHECKNX n
MEPEXO0/IHBIC YCHJIUTEIIbHBIX KaCKaJI0B; NepexoaHbIx
. pexnmoB Cxem C
XapaKTePUCTHKH; ~  BBITOJHATL PACUETH! | onanalIIOHHBIMMN
06paTHl>Ie CBs3HU B | BJICKTPOHHBIX CXEM, yCcuUnnTenamu,
YCUIIUTENILHBIX — TMPOBOJWTH aHAIH3 U
YCTPONCTBAX; pacder aHaJIOTOBBIX U
—  OmeparoHHBIC U POBBIX CXEM;
YCUIIUTENN;  aKTUBHBIC | —  HCIOIL30BATh
(GUIBTPBI; KOMIIAPATOPHI; METOJIbI ABTOMAaTU3ALUU
—  CBOHCTBa U | CXeMOTEXHUYECKOTO
CpaBHHTEIIbHBIC MIPOCKTUPOBAHUS
XapaKTePUCTHKHI 3NIEKTPOHHBIX YCTPOUCTB;
OCHOBHBIX
HMHTETPaJIbHBIX
JJIEMEHTOB;
— METOIbl M CpEICTBa
aBTOMATH3AIN
CXEMOTEXHUYECKOI0
MOJICTUPOBAHHMS u
MPOEKTUPOBAHUS
3JIEKTPOHHBIX CXEM;
Y,aOBﬂeTBopMTeﬂbHo —  YCHIIUTEIbHBIE -IIPOBOJIUTH  AHAJIU3 M | -CHHTE30M
(roporoBbiv ypOoBeHb) KacKazlbl TIEPEMEHHOIO U | pa3spaboTKy JIOTHYECKUAX CXEM;
MOCTOSTHHOTO TOKA; CTPYKTYPHBIX U | -METO/IaMH  aHallu3a
—  OIepalHOHHBIE MPUHIUMUAIBHBIX  CXEM | CTaTHYECKUX
YCUJINTENY; akTUBHEIE | COBPEMCHHBIX PEXKUMOB CXEM C
(GUIBTPBI; KOMIApPaTOpHI; | JIEKTPOHHBIX YCTPOUCTB; | OMEPAIUOHHBIMU
aHaJIOTOBBIC KIIIO4YH; | — IPOBOAWTH aHaIM3 U | YCHIIUTCIIIMMU,
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BTOPHUYHBIC HCTOYHHKHU | pacyeT AaHaJOroOBBIX U | -
MTUTAHUS, HCTOYHUKH | MTUA(PPOBBIX CXEM;
STAJOHHOTO HAMPHKEHUS
1 TOKa;
2.2 Komnemenyus I1K-3
IK-3: CIOCOOHOCTHIO pa3pabaTeIBaTh IKCTIEPUMEHTATIBHBIC MaKETBI YIPaBIISAIOIINX,

I/IH(i)OpMaI_II/IOHHHX " UCIIOJIHUTCIIBHBIX MOI[yJ'ICﬁ MECXaTPOHHBIX U pO6OTOTeXHI/I‘IeCKI/IX CHUCTEM U IIPOBOJUTH UX

9KCHEPUMEHTALHOE HCCIIE0BAaHIE C TPIMEHEHHEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTHI
Hns opmMupoBaHusi KOMIIETCHUIUH HEOOXOAMMO OCYIIECTBHTH Psi 3TamoB. OTambl (OPMUPOBAHHS
KOMIIETCHIIUY, IPUMEHSIEMbIE AJIs1 3TOTO BUJBI 3aHATUI U UCIIOJIb3yEMbIE CPEICTBA OLICHUBAHUS IPEACTABICHHI B

TabmuIe S.
Tabauya 5 dmanvl popmuposarus KOMREMEHYUU U UCNOAb3YeMble CPeOCMB8a OYEHUBAHUS
Cocmas namo Ymemo Braoe s
Codepoicanue 5manos | o onenventanbHble pa3pabaTbiBaTh HABRIKAMH
pa3paboTKu
MakeTbl yNpaBnsowmx, | aKCNnepuMeHTanbHble IKCIIEPUMEHTAILHBIX
MHOPMALIMOHHBIX U | MakeTbl ynpasnswoLux, | MakeTos
YIPABJISIOIINX,
NCNONHUTENbHbIX WH(OOPMALMOHHBIX U | pH}pOPMAHOHHBIX 1
MOZyNnel MexaTpPOHHbIX | MCMOMHUTENbHbIX MCTIOMHHTEIBHBIX
MOyJIei
M POBOTOTEXHMYECKUX | MOOYMNEA MEXaTPOHHBIX | MeXaTpOHHEIX u
POOOTOTEXHUYIECKIX

CUCTEM U MPOBOAUTb
nx
3KcnepuMeHTarnbHoe
nccnegoBaHve
NnpUMeHeHeM
COBPEMEHHbIX
MHPOPMALMOHHBIX

TEXHOMNOrMn

N  poBOTOTEXHUYECKMX
CUCTEM W MPOBOAUTb
nx
3KCMnepuMeHTanbHoe
nccrnegosaHune
NpUMeHeHNEM
COBPEMEHHbIX
MHGOPMaLMOHHBIX

TEXHOMOTUWA;

CHUCTEM W MPOBOIUTH
1704
SKCIEPUMEHTAIbHOE
HCCIIeJOBaHNE
MIPUMEHEHUEM
COBPEMEHHBIX
“H(OPMAITMOHHBIX
TEXHOJIOTHH.

C

O6H_II/IG XapaKTCPUCTUKHU MoKazaTejae | KpUTCPpHUCB OLCHHMBAHUA KOMIICTCHIIMM Ha BCEX IJTallaXx

NpuBeIeHBI B TabuLe O.

Ta6Jmua 6— O6H_II/IC XapaKTCPUCTUKU IoKasareieu u KpUTCPHUECB OLICHUBAHU KOMIICTCHIUU I10 3TallaM

ITokazarenu u
3HaTH YMeTb Bnanets
KpUTEPUU
OO6nanaer quana3oHOM
Oo6nanaer GakTHYCCKUMHU U .
NIPAKTUYECKUX YMEHHH, KonTponupyert paboty,
OT1iyHO TEOPETUYECKUMU 3HAHUSIMHU
o . TpeOyeMBbIX JJIsi pa3BUTHS MTPOBOJIMT OLICHKY,
(BBICOKHTT B IIpeJieNax u3y4aeMoin N
TBOPYECKUX PEIICHUH, COBEPIICHCTBYET
YPOBEHb ) 00J1aCTH ¢ TOHUMaHUEM .
a0cTparupoBaHus JIeHCTBYS pabOTHI
TpaHUI] TIPUMEHUMOCTH
npooGieM
Xoportro 3HaeT GaKThl, MPUHITATIEI, OO6amaer Auana3oHOM beper
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(6a30BHIit MTPOIIECCHI, OOIIUE TTOHSATHS MPAKTUYECKUAX YMEHUH, OTBETCTBEHHOCTH 32
YPOBCHB) B TIpe/ieiax u3ydaecMoin TpeOyeMBbIX JJIsl pEIICHHS 3aBepIleHHe 33/1a4 B
obmactu OmpeeICHHBIX TIPOOIeM B HCCIICIOBAHNH,
00J1aCTH UCCIIEOBaHUS MIPHUCIIOCa0IMBACT CBOEC
MOBEJICHUE K
00CTOSITETECTBAM B
penieHnu npodiaem
O0J1aaeT OCHOBHBIMH
YV ioBneTBopuUTen
bHO (OPOrOBIii Ob6nanaer 6a30BEIMHU YMECHHSMU, TPEOYEMBIMU Paboraet npu npsimom
p OOIIMMU 3HAHUSMH JUTSL BBITTOJTHEHUS TIPOCTHIX HAOIIOICHUH
YPOBCHB) sanau

DopMyIMpOBKa NOKA3aTeNeN 1 KPUTEPUEB OLICHUBAHMA JAaHHON KOMIIETCHIIMH ITpUBeeHa B Ta6JII/ILIe 7.
Tabnuya 7 Hoxkazamenu u Kpumepuu OYeHU8AHUs KOMNEMeHYUY Ha IManax

Hokazamenu u Kpumepuu 3namo Ymemo Braoers

Omnuuno (6blcoKuil | —  OCHOBBI —  00OCHOBHIBAaTh —  HaBBIKAMH pabOTEI C

yposens) KOHCTPYHUPOBAHHS TEeXHUYECKUE TPEOOBAHUS K | OCHOBHBIMHU
Pannuo3IeKTPOHHON 3JIEKTPOHHBIM YCTPOMCTBAM | 3JEKTPOHHBIMHU
anmaparypsl, BKJIfOYAsl | Ha 6aze 00IEero | M3MEpUTEIbHBIMH
pa3paboTky MEYaTHBIX | TEXHUYECKOTO 3a/JaHMs; npudopaMu: aHaJIIOTOBBIM
IL1atT; — TIpPOBOJWTH aHaIM3 U | U nrQpoBeIM
—  TOCYAAapCTBEHHBIE pacyeT  aHAIOrOBBIX M | OCHMILIOrpadamu,
CTaH/apThl: BHUABI U THIBI | IU(PPOBBIX CXEM; TeHEepaTOpoOM  CHUTHAJIOB,
3JIEKTPOHHBIX cxeM, | — mcrmomb3oBaTh MeTonsl | (pasomerpom,
IIpaBuIIa BBITIOJTHCHUS | aBTOMATHU3ALMU BOJIETMETPOM,
3JEKTPUYECKUX CXEM, | CXEMOTEXHHUYECKOIO MyIbTUMETPOM,
OykBeHHO-II(POBBIE NPOEKTHPOBAHUS —  HHXCHEPHBIMHU
00o3HaueHNs B | BJIEKTPOHHBIX YCTPOUCTB; pueMamu
NIEKTPUYECKHUX CXEMaX; —  0B60CHOBAHHO KOHCTPYHPOBAHNA
—  YCIOBHBIE JNEKTPOHHOMN
rpaduueckue 06o3Havenus: | BbIOMPaTH SNEMEHTBI | ammapatypsl, B TOM YHCIC
MaIIMHBL  JJIEKTPUIECKHUE, | ~vam 3MEKTPOHHBIX NPOCKTUPOBAHUA
KaTylIK¥M HWHIYKTHBHOCTH, MEYaTHBIX IJIAT;
JIPOCCEITH, PYHKLMOHAMBHBIX — MeToJaMH  pacyera
TpaHC(HOPMATOPHI 1 | yCTPOWCTE; (IpoeKTUpOBaHMS)
MarHuTHbIE YCHIINTEIH, 0a30BBIX  AJIEKTPOHHBIX
3JIEKTPOXUMHUUECKHE cXem AHAJIOTOBBIX
WCTOYHHMKH TOKa, 3JIEMEHTHI (YHKIIMOHAIBHBIX
dposoit TEXHUKH, npeoOpa3oBaTene;
3NEKTPUUECKHE CBSI3H, —  MeTojaMHu
poBoja, Kabenu W IIUHEI, MUHAMH3ALUH
YCTPOICTBA TEJIEMEXaHUKH, JOTHYECKUX (QYHKIHHA U
yCTpoiicTBa CHUHTE3a CXeM B
KOMMYTallMOHHBIE; pa3In9HbIX 6a3ucax;
— 1mudpoBbIe YCTpOHCTBA —  nIpueMamu
3JEeKTPOHHOU TEXHHUKH: MPaKTHYECKOH pPaboThl ¢
OCHOBBI ~ IM(ppoOBOH W COBPEMEHHBIMHU
MMITYJIbCHOH TEXHHKH; annapaTHEIMU
UMITyJIbcHOE ¥ IudpoBoe CpeacTBaMHu
IpeCTaBICHUE HCCIIeJOBAaHMS
nHdopmanuy; CUCTEMBI JJIEKTPOHHBIX CHUCTEM;
CUHCIICHUS, G poBbIe —  MeToJaMu
JIOTHYECKUE JJEMEHTH B OKCIIEPUMEHTATBLHOTO
MHTETPaJbHOM HCCIICTOBAHHS
HCTIOTHEHUH; MTOHATHE XapaKTepUCTUK
KOMOWHAIIMOHHBIX IUPPOBBIX M aHAIOTOBBIX
JIOTUYECKUX  YyCTPOMCTB M JNIEKTPOHHBIX YCTPOICTB.
UX Pa3HOBUIIHOCTH;
—  Pa3HOBUJIHOCTHU
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TPUITEPOB B MHTETPAILHOM
HCIIOJTHEHUH; TIOHSITHE
MTOCTIEIOBATEIEHOCTHBIX
YCTpOMICTB u ux
Pa3HOBHIHOCTH;

—  ycTpoiicTBa
COTIPSDKEHUSI ¢ OOBEKTOM
Uil TUQPOBBIX  CHCTEM:
uudpoananoroseic  (LIAIT)
u aHajoro-uudpossie
(ALIIT) npeobpa3oBaTeny;
TIPUHITUITBL MOCTPOCHUS
HAIT u ALII, ux ocHOBHBIE
apaMeTpsI u
XapaKTePUCTHUKH; SJIEMEHTHI
CXEMOTEXHHUKH
HWHTETPaIbHBIX
AL,

—  DJIEMEHTHYIO 6azy
IU(PPOBOH ICKTPOHUKH;

— 0©a3oBbIe IJIEMEHTBI
AHAJIOTOBBIX YCTPOMCTB Ha
oy,

OAIT w

—  METOJBI pacuera
JNEKTPOHHBIX  LEeHed ¢
HCIOIb30BaHHEM

JJIEMEHTOB AaHAJOTOBOW U
TUPPOBOH IICKTPOHUKH;

—  ¢usngeckue u
MaTeMaTHIeCKue  MOJCIH
MpOLIECCOB U SIBJICHM,
JISKAIINX B OCHOBE
TIPUHIUIIOB JeUCTBUS
YCTPOWCTB aHaJOroBOM U
U(pPOBON IICKTPOHHUKH

XopoLwo (6asoBbii
YpOBEHb)

—  OCHOBBI
KOHCTPYHUPOBAHHUS
Paano3IEKTPOHHON
anmaparypsl;

—  TOCYHapCTBEHHBIC
CTaHIAPTHI: BUABI W THUIIBI
AIEKTPOHHBIX cXeM,
paBuIa BBITTOJTHEHUS
IMEKTPUYCSCKUX cxem,
OyKBeHHO-1IU(HPOBBIE
0003HaUCHHS B
JJIEKTPUUYCECKUX CXEMaX;

—  YCIIOBHBIE
rpadudeckue 0003HAYCHUS:
MAaIllAHBl  JJIEKTPUICCKHE,
KATyIIKd WHIYKTHBHOCTH,
Jpocceny,
TpaHchopMaTOphI u
MarHUTHEBIE YCHITUTEIH,
3JIEKTPOXUMHUYECKUE
HUCTOYHUKH TOKA, SJIEMEHTHI
nudpoBoi TEXHUKH,
JJIEKTPUUYCCKHUE CBSI3H,
MpOBOJa, Kabenn W IIWHEI,
YCTPOHCTBA TEJICMEXaHUKH,
ycTpoiicTBa
KOMMYTAIIHOHHEIC;

— 1mdpOBBIC YCTPOWCTBA

- MpoOBOAUTL aHAJIM3 U
pacyeT AHAJIOT'OBBIX u
U(POBBIX CXEM;

—  HCHOIb30BAaTh METOJBI
aBTOMaTH3alNU
CXEMOTEXHUYECKOTO
IIPOEKTUPOBAHUS
3JIEKTPOHHBIX YCTPOMCTB;

—  06ocHoBaHHO
BbIOMpaTh 3ANEeMEeHTbI

cXem 3MNEKTPOHHbIX

YHKLMOHAamNbHbIX

YCTPOWCTB;

— HaBBIKAMH paboOTHl C
OCHOBHBIMH
3JIEKTPOHHBIMA
N3MEPHUTEILHBIMA
npudopaMu: aHAJIOTOBBIM
u IUPPOBBIM
ocruorpadamu,
IeHepaTopoOM  CHUTHAJIOB,
(hazomeTpom,
BOJILTMETPOM,
MYJIBTUMETPOM;
—  MeToJaMu
(TIpOEKTHPOBAHS)
0a30BBIX  DIIEKTPOHHBIX
cXeM AHAJIOTOBBIX
(YHKIIMOHAIBEHBIX
npeoOpa3oBarenei;

—  MeToJaMH
MHUHAMH3ALUH
JIOTHYECKUX (YHKIHH
CHHTE3a cxem B
pa3IUYHBIX 0a3ucax;

—  MeToJaMu
IKCTIEPUMEHTAIBHOTO
HCCIeJOBaHMS
XapaKTepUCTUK
IU(POBBIX U aHAJIOTOBBIX
JICKTPOHHBIX YCTPOMCTB.

pacuera
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JJIEKTPOHHOMN TEXHHUKH:
OCHOBBI  IM(ppoBOH
UMITYJIECHOH TEXHUKH;
UuQpoBBIE JIOTHYECKHUE

3JIEMEHTHl B MHTETPATBHOM
WCTIOJTHEHUH; MIOHSTHE
KOMOWHAIIHOHHBIX
JIOTUYECKUX YCTPOWCTB U
UX Pa3HOBUIHOCTH;

—  TIOHSTHE
MOCJIE/I0BATEILHOCTHBIX
YCTpOICTB u ux
Pa3HOBHIHOCTH;

—  yCTpoiicTBa
COTIPSDKEHUSI C  OOBEKTOM
UIT  TUQPOBBIX  CHUCTEM:
mudpoananorossre  (LIAIT)
" aHajoro-1udposse
(ALIIT) mpeobpazoBaTemny;
TMIPUHIIUTIIBI NOCTPOCHUA
LIAIT u AT,

—  0asoBble 3JIEMEHTHI
AHAJIOTOBBIX YCTPOWCTB Ha
oV,

— METOABI pacyaeTa
JJICKTPOHHBIX ueneifl C
HCIIOJIb30BAHUEM

3JIEMEHTOB aHAJIOTOBOH H
1 (pOBOH IMEKTPOHUKHY;

YaosrersopuresibHoO
(r1oporoBbIv ypoBeEHb)

—  OCHOBHI
KOHCTPYHUPOBAHHS
Paano3JIEeKTPOHHOM
anmaparyphl, BKJTFOYAS
pa3paboTky MEYaTHBIX
IUIaT;

— 1udpoBele ycTpoicTBa
3JIEKTPOHHOU TEXHUKHU:

— 0a3oBBIC AIIEMEHTHI
aHAJIOTOBBIX YCTPOWCTB Ha
(O\A

— METOABI pacydera
JJICKTPOHHBIX ueneﬁ C
HCIIOJIB30BAHUECM

3JIEMEHTOB AaHAJIOTOBOM U
M (GpPOBOH INMEKTPOHUKH,

— TPOBOAMTH aHAIM3 U
pacyer  aHAJOTOBBIX U
HUPPOBBIX CXEM;

—  HCIIOJIb30BAaTh

— 0bocHoBaHHO
BblbUpaThb 3nemMeHTbl
CXem 3NEKTPOHHbIX
DYHKUMOHAnNbHbIX

YCTPOWUCTB;

— HaBBIKAMH palboOTHI C
OCHOBHBIMH
AJIEKTPOHHBIMU
N3MEpHUTENbHBIMU
nmpubopamu;

—  HHXEHEPHBIMHU
npueMamu
KOHCTPYHUPOBaHUS
3JEKTPOHHOU
anmnapaTypel,

—  MeTojaMHu
(IpoeKTUpOBaHMS)
0a30BBIX  AJIEKTPOHHBIX
cxeM AHAaJIOTOBBIX
(G yHKIIMOHATBHBIX
npeoOpaszoBareneii;

—  MeTojamHu
MUHAMH3ALUH
JOTHYECKUX (QYHKIHHA U
CHHTE3a cxem B
pas3InyHbIX Oa3ucax;

pacyera

3 TumnoBblie KOHTPOJIbHBIE 3aaHUS

I[JIH pcain3aniv BbINICTICPCUYHUCIICHHBIX 3a1a4 06yqu1/1$1 HCTIOJIB3YIOTCA CJICAYIOIINC

MaTcpuralbl.

[IpuMepsl KOHTPOJILHBIX BOIIPOCOB:

- OTMCTUTDb HECKOJIbLKO MMPABUJIBHBIX BApUAHTOB

1. ®opwmsl ipeacTaBieHus byneBbix GyHKIIHA:
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Anrebpanyeckas

' pachnyeckas

OnucartenbHaga

TabnuyHaga

BBI6epI/ITe IPABUJIBHOC OIIPCACIICHUE KOM6I/IHaI_II/IOHHOFO JJOTN4YCCKOIro YCTpOfICTBa:

BbixogHasi pyHKUMS onpeaensieTcs KoMbrHaumMen BXOAHbIX NepeMeHHbIX

BbixogHasa ¢yHKuua onpependetca KomOuvHaumen BXOAHbLIX MEPEMEHHbIX U BbIXOLHOW
dyHKUMEN npeabiaywero CoOCTosHUA

O] OoIoP

BbixogHasa yHKUMS onpegenseTcs BbIXOAHON OYHKUMEN NpeablayLero COCTOSHUS

Bp10epuTe TUIIBI TPUTTEPOB:

D

T

RS

RD

JK

Vv

O|0|0|0|0|0|«»

Temot pecpepamos, 00k1a006, npezeHmayuii:

1) Munumusanus OysieBbIX GYHKIMH ¢ TIOMOIIBIO KapT Beiliua.
2) Ipuniun noctpoenus opicTpoaeiictByromux AITIT.

3) RC reneparopbl Ha OTIEPAIIMOHHOM YCUIIUTETE

4) LudpoBbie 1 aHAIOTOBBIE CYMMATOPBI.

5) LludpoBsie U aHATIOTOBBIE CXEMBbI CPABHEHHSI.

9K3GM€HCII4MOHHbl€ 60NpocCyHL.

DK3aMeH MPOBOJUTCA B 3JIEKTPOHHOM BHJiE . [IpuMepHbIi IepeueHb BONPOCOB PUBEICH
B MIPUJIOKEHUN 1.

1. MuHMMHU3aNKS JJOTHICCKUX ()YHKITUH.

MynbTUIIIEKCOP KaK YHUBEPCAIBHOE JJOTUYECKOE YCTPONCTBO.

OOpaTHbie CBSI3U B YCUIIUTEISIX.

OrnepalinOHHbIE YCUIIUTEIH.

HuddepeHanbHbIi yCUTUTENbHBIN KacKa/l.

JIBOMYHBINM CUHXPOHHBIN CYMMHUPYIOIIUM CUETUHK.

Peructps! cnpura.

No Ok wn

4 Metoau4yeckue MaTepuaIbl
Jns oOecrneueHust mporecca OOy4eHUsT M pemieHus 3a1ad OOydeHHs HCIONb3YIoTCS

CJeAYIOIINe MaTepHUaIbL:

4.1. OcHoBHas quTepaTypa.

1. KonoBanoB Bnagumup ®@enopoBud.  Onekrponuka [Tekcr] : yuebHoe nocoOue ais By30B / B. @.
KonoBanoB ; MuHnucrepctBo oOpa3oBanusi u Hayku Poccuiickoii ®enepanuu, Tomckuii
rOCy/IapCTBEHHBI YHUBEPCUTET CHUCTEM YIpPaBJIEHUS U paanodneKTpoHuku (Tomck). - Tomck : B-
Crextp, 2011. - 276 c. : un. - bubnuorp.: c. 275. - ISBN 978-5-91191-234-1 : 18.24 p. (72 5Kk3. B
ouomotexke TYCVYPa);
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2. lllubGaeB Anaronmii AHApeeBUY. DIEKTPOTEXHHUKA U AJIEKTPOHUKA : ydeOHOe mocooue: B 2 4. / A.
A. HIubGaeB ; MunucrepctBo oOpazoBanuss u Hayku Poccuiickoii ®enepauuu, Tomckuii
rOCy/IapCTBEHHBIH YHUBEPCUTET CUCTEM YIPABJICHUS U painodyieKTpoHukH, Kadeapa 31nekTpoHHBIX
CPEICTB aBTOMATH3AIMK W yhpaBicHUs . - ToMmck : DakymbTeT MUCTAHIIMOHHOTO OOy4YeHUS,
TYCVYP, 2010 - Y. 2. - Tomck : ®akynbreT guctaniimonHoro ooydenus, TYCVYP, 2010. - 168 c. :
ni., Taba. - bubmuorp.: c. 168. - 84.00 p., 140.00 p., 135.00 p., 150.00 p. (23 3k3. B OubIHOTEKE
TYCVPa);

3. Jlauun BsuecnaB MBanoBuu. DnektpoHuka [Tekct] : yaueOHoe mocobue mist By3oB / B. U. Jlauun,
H. C. CaBenos. - 8-¢ uzn. - PocroB #/]ll : ®enukc, 2010. - 704 c. - (Bwicmiee oOpa3oBaHue). -
Bubmuorp.: ¢. 697. - ISBN 978-5-222-17655-9 : 434.00 p., 490.00 p., 525.00 p. (14 5Kk3. B
ouommorexke TYCVYPa)

4.2. lonoJHATEILHAS JIUTEPATypa

1. Kodaun P., [puckon ®. OnepanvoHHbIC YCUIUTEIN W JUHEHHBIC MHTETpalbHBIE CXeMbl. — M.:
Mup, 1979. — 255c. (4 3k3. B bubmnorexke TYCVYPa)

2. Anekcenko A.B., lllarypoB U.U. MukpocxemoTrexuunka. — M.: Panno u cBs3pb, 1990 (1982). (10 sks.
B ouonmoreke TYCVYPa)

3. I'yraukoB B.C. UuterpanpHas 5SIEKTpOHHMKAa B  H3MEPUTENBHBIX  ycTpoiictBax. — JL:
Oueproaromuziaar. 1988.— 304c. (45 sk3. B 6ubnmnoreke TYCYPa)

4. Tloremkun U.C. @yHKIIMOHAIbHBIE Y3IIbI HUPPOBOI aBTOMAaTUKU. — M.: DHeproaromuszaar, 1988. (2
9Kk3. B Oubnuoteke TYCVYPa)

5. bonbemme unTerpansubie cxembl 3Y./ Ilox pen. A.FO. I'opmonosa, FO.H. [IpsikoBa. CripaBouHOe
nocobue. — M: Pagno u cBsizp, 1990. — 286 c. (19 k3. B 6ubnuorexke TYCYPa)

6. Ilyxamsckwmii I'.U. [IpoekTupoBaHue TUCKPETHBIX YCTPOMCTB HA HHTETPAILHBIX MUKpOCcXeMax. — M.:
Panuo u cBa3p, 1990. (17 3x3. B bubnunorexke TYCYPa)

7. CXeMOTeXHMKa aHaJOTOBBIX 3JIEKTPOHHBIX YCTpoWcTB: YueObHuk s By3oB / B.H. Ilanos, B.H.
Horun.— M.: 'opsiuas nmunus-Tenekom, 2001.— 320 c.: un. (25 3x3. B 6ubanoreke TYCYPa)

8. 3enpaun E.A. LludpoBsie nHTETpaIbHBIE CXEMBI B HH)OPMAIIMOHHO-U3MEPUTEIBHON armapaTtype. —
JI.: DHeproaromusaar, 1986. (20 sk3. B 6ubmmoteke TYCVYPa)

9. Epodees I0.H. UmnynbcHble yctpoiicTBa. M.: Beicmas mik., 1989. — 527c. (7 5k3. B Oubnuoreke
TYCVPa)

10. SAxy6oBckuit C.B. LludpoBble u aHalOroBble MHTETrpajibHble MUKpocxeMbl. M.: Panno u cBs3b.
1990. (4 5x3. B 6ubanorexke TYCVYPa)

11. Toxxeiim P. OcHoBsl nugpoBoit anekrponuku. Ilep. ¢ anri. - M.: Mup, 1988. — 390 c. (26 3k3. B

oubmuoreke TYCYPa)

12. Hluno B.JI. Tlonynsipusie udpoBeie MUKpocxeMbl. — M.: Pagno u cBsi3p, 1990. =350 c. (8 9k3. B
oubmuoreke TYCYPa)

13. Mukpocxemsr ALIT u IAIL: copaBounuk. — M. : Jlomska-XXI, 2005. (1 ax3. B Oubnuorteke
TYCVYPa)

4.3. MeTonnueckne yKazaHust

1. DnexTpoHHBIC YCTPOMCTBA MEXATPOHHBIX U POOOTOTEXHHYECKUX CUCTEM: MeToarYecKue yKa3zaHus
0 TPOBENEHUIO JAOOpaTOPHBIX pPAadOT M CTYJAEHTOB, OOYYAIOUIMXCS 110 HaIpaBICHUIO
noarotoBku 221000.62 «Mexatponuka u podotorexHukay / CommatoB A. U. — 2014. 6 c.
http://edu.tusur.ru/training/publications/3934

2. DIEeKTpOHHbIE YCTPOICTBa MEXAaTPOHHBIX U POOOTOTEXHHUUECKUX CHCTeM: MeToaruecKue yKa3aHHs
10 BBHIMOJIHEHUIO CTYAEHTAMH CaMOCTOSITEbHONW pabOThl ISl CTYACHTOB, OOYYArOMIUXCS IO
HanpaBieHuto noarotoBku 221000.62 «Mexatponuka u pobororexHuka» / 2014. 5 c.
http://edu.tusur.ru/training/publications/3935

3. DJeKTpOHHBIC YCTPOHCTBA MEXATPOHHBIX H POOOTOTEXHUYECKHX CHCTeM: MeToquYecKrne yKa3aHus
0 TPOBEICHUIO MPAKTHUECKUX 3aHATHH IS CTYJIEHTOB, OOYYalOIIUXCA [0 HAIPaBICHUIO
noarotoBku 221000.62 «Mexarponuka u pobororexnuka» / ConmatoB A. U. — 2014. 3 c.
http://edu.tusur.ru/training/publications/3936

4.4. MaTepuaibHO-TeXHUYECKOe o0ecneyeHne JTUCHUIIUHbI:
Jiis mpoBeieHus 1abopaTOPHBIX pabOT HEOOXOIUMBI:
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MoHTaXHast TaHe b ¢ HA0OPOM KOMITIOHEHTOB /7151 COOPKHU MPUHIUITHAIBHONW CXEMBI;
Ocumsutorpad, A CHATUSA OCLHIIIIIOIPAMM BXOJIHOTO M BBIXOIHOT'O HAIPSKEHHUS;
I'eneparop a5t Moia4M CUTHAIOB PA3IMYHON (POPMBI M aMIUTUTY/IbI HA UCCIIEYEMYIO CXEMY;
JlaGopaTopHbIii 6JIOK MUTAHUS U1 HTUTAHUS IPUHIMIIAAIBHON CXEMBI;

BonbeT™MeTp 171 KOHTPOJI HAPSKEHUS TUTaHMSL.

YVVVYVYY
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Mpunoxenne 1
IIpumepHbIe Bonpochl K Ik3aMeHy 1o aucuuiimae «YMuPTC»
. MuHUMU3aIMs JOTHYECKUX (DYHKITUH.
. MynpTUIIIIEKCOP KaK YHUBEPCAIbHOE JIOTHYECKOE YCTPOUCTBO.
. OOparHble CBSI3U B YCUJIMTENSAX.

. JAuddepennmanbHbIil yCHIMTEIBHBIA KacKa/l.
. JIBOMYHBIN CUHXPOHHBIM CYMMUPYIOIIUN CUETYUK.
Peructpsi cnBura.
8. Knaccudukarus Tpurrepon
9. Jemmudparops! u mudpaTopsl.
10. MHoropa3psiHbIe CyMMaTOPbI
11.OmnepanmoHHbIE YCUITUTEIH.
12.T'eneparopst Ha OV .
13.Cymmaropsr Ha OY

1
2
3
4. OnepalMOHHBIE YCUIIUTENH.
5
6
7
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