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«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)
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‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs
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Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA TV CHUTIMHBI
Texnnueckne cpeacTsa aBTOMATH3ALMH M YIIPABJICHHUS

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

HampaBnenue noarotoBku / cnenuaibHOCTh: 27.03.04 YnpaBiieHue B TEXHUHYECKUX CHCTEMAaX
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasjieHne B pOOOTOTeXHHYECKUX CHCTeMax
®dopma 0O0ydeHHS: OUHASA

QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kajgeapa koMnb0TepHbIX CHCTEM B YIPABJIEHUH U TPOEKTUPOBAHUM
Kypc: 4

Cemectp: 7

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 20 20 JacoB
2 JlaGoparopHble pabOThI 34 34 4acoB
3 Bcero aymuTopHbIX 3aHATHN 54 54 4acoB
4 CamocTosiTenbpHas padboTa 54 54 4acoB
5 Bcero (0e3 ax3aMeHa) 108 108 4acoB
6 IToxroroska u cmada sK3aMeHa 36 36 4acoB
7 OO0m1as Tpy10EMKOCTh 144 144 4acoB
4.0 4.0 3.E.

OK3aMeH: 7 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotoko Ne 8 ot « 20 » 3 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cmenuanbHocTH) 27.03.04 YmpaBieHue B TEXHHYECKHX cHcTeMax, yTBepkiaennoro 20.10.2015

rojia, pacCMOTpPEHa U yTBeprkaeHa Ha 3aceqanuu kadenpet KCYIT «  » 20 ropma, mpo-
TOKOMI Ne

PazpaboTuuk:

nomeHt kag. KCYII T. B. 'anmxa

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®BC JI. A. Koznosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KCVYII 10. A. llypeirun
OKCIIepTHI:

mpodeccop kad. KCYII B. M. 3103pK0B
noueHt kagp. KCYII H. 0. Xabubynuna
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llens TUCHUIIITUHBI COCTOUT B U3YYEHUH CTyneHTaMu TexHudeckux cpencts (TC), ucnomp3yemMbix
JUTSL pEIICHUS 3a/1a4 KOHTPOJIA U yrpaBieHusl, ocobenHnoctei Bpioopa TC ucxoss u3 CUCTEMHBIX TpeboBa-
HUU, TPUHITUTIOB TTOCTPOCHUSI CHCTEM aBTOMATH3allMU U YIPABJICHUS Ha 0a3€ CTaHIAPTHBIX MOIYJICH.

1.2. 3amaum AMCHUIIIMHBI
—  HW3y4YEHHE CTPYKTYPHI U NPHHIHUIIOB (YHKIIMOHUPOBAHUSA TEXHUYECKUX CPEICTB aBTOMATH3a-
IIUU ¥ YIIPABIICHUS;
— TPHUBUTHE HABHIKOB 0OOCHOBAHHOTO BBHIOOpA TEXHHMYECKHX CPEACTB HAa OCHOBE TpeOOBAaHMM
TEXHUYECKOTO 3aJ[aHusl, TPUHIIMIIOB TIOCTPOSHHSI CUCTEM aBTOMATU3AIlUK U YIIPABJICHUS C UCTIOJIh30BaHH -
€M CTaHJIapPTHBIX MOJIYJICH.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Jucuunnuna « Texuudueckue cpeacTsa apromarusauuu u ynpasieausd» (b1.B.O/1.11) otnocuTcs
610Ky 1 (BapuaTHBHAs 4acTh).

[TpenmecTByOUMMHI AUCUUIUIMHAMY, (POPMHUPYIOIIMMHU HavajbHbIE 3HAHMS, SIBJIAIOTCS: ABTOMa-
TU3UPOBaHHbIE HMH(OPMAIMOHHO-YIPABISIOIIME CHCTEMBbl, Maremarnka, Teopuss aBTOMAaTHUECKOIO
ynpasienus, Ouszuka.

[Tocnenyromumy AUCHUIUIMHAMU SIBISIOTCS: 3alMTa BBITYCKHOW KBAIM(UKAMOHHONW paloThI,
BKJItOYasl MOATOTOBKY K MPOLIEAYPE 3aIUThI U IPOLEAYPY 3aILUTHI.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIU:

— OIIK-7 cnocoGHOCTBIO YYUTHIBaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTUS AJIEKTPOHHUKH, U3ME-
PUTEIBHON U BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH NMpodhecCHOHANTbHOM
JeSITEIbHOCTH;

— TIK-8 roToBHOCTBIO K BHEPEHUIO PE3yAbTAaTOB pa3pabOTOK CPEICTB M CUCTEM aBTOMATH3AIMH
U YIIpaBJICHUS B IPOU3BOCTBO;

— TIK-9 cnocoGHOCTBIO TPOBOAUTH TEXHUUYECKOE OCHAIIEHUE pabouuX MECT U pa3MeLIeHHE TeX -
HOJIOTMYECKOTr0 000pyI0BaHHUS;

B pesynbrate n3yueHust JUCHUIUIMHBI 00y4JaroIUICs TODKEH:

— 3HATh KJIACCH()MKALUIO OCHOB THUIOBBIX CTPYKTYp, TEXHHYECKHUX U MPOTPAMMHBIX CPEICTB
cucteM aBToMaTH3auuu U ynpasieHus (CAnY) TeXHUYeCKUMHU 0ObEKTaMH U TEXHOJIOTMYECKUMHU MPOLEC-
camH; COBpEMEHHbIe yrpasisitone IBM, ynpasisioniie BbIUUCIUTENBHBIX KoMIuiekcoB (YBK), mpo-
MBIIICHHBIE (MHIYCTPUATBHBIX) MUKPOOBM, MUKPOKOHTPOIIEPHI AJIS IEJIeH yIpaBIIeHUSs, TIPOTPaMMHU -
pyeMble JIOTHYECKHE KOHTPOJUIEPHI; TEXHUYECKHE CpENCTBA MOJIY4YeHHUsS HHPOPMAIMM O COCTOSHHH
00bEKTa YIPABICHMS, AATYUKOB, H3MEPUTEIBHBIX IpeoOpa3oBareneil; HOMEHKIATypy TEXHHUYECKUX
CpPEZCTB UCIOIH30BAHUS KOMaHIHOW MH(POPMALIMU U BO3EHCTBHS Ha OOBEKT YIPABICHUS, UCTIOTHUTEIb -
HBIX YCTPOMCTB, PEryIMpPYIOIIUX OPraHOB, IPUOOPETEHNE HABBIKOB MX BbIOOpA MX MMEIOIIEHCS HOMEH-
KJIaTyphl; HA0OP TEXHUYECKHX CPECTB MpHeMa, IpeoOpa3oBaHus U Mepetadyll H3MepUTEIbHON U KOMaH/I-
HOM WH(]OpMaIMu MO0 KaHaJaM CBS3H; allapaTHO-TPOTPaMMHBIX CpelcTBa pactpeaeneHHbix CAunY;
YCTPOWCTBA CBSI3U C OOBEKTOM YIIPaBICHHs, CUCTEM NEpeaadn JTaHHBIX, MHTEP(EHCOB CHCTEM aBTOMATH -
3allUU U YIIPaBJICHUS.

—  yYMeTb UUTaTh JIUTEPATYPY MO CPEICTBAM U CUCTEMAM aBTOMATU3ALMU U YIIPABJICHUS, CUMBO-
JMKY, TOHUMAaTh Tonosnoruio CAnY; HCIoab30BaTh TUIIOBOE MPOTPAMMHOE 00ECTIeYeHUE, IPEIHA3HAYCH -
HOE I aHanu3a U npoexktupoBaHus CAMY; aHaNM3UPOBaTh BO3ACHCTBHE YIPABIIOIIMX CUTHAIOB Ha
OOBEKTHI YIPABICHUS C IOMOILBIO TUIIOBBIX MPOrPaMM KOMIIBIOTEPHOTO MOJAEIMPOBAHUS; UCIIOIb30BATh
IpOorpaMMHBIE CpeicTBa 00pabOTKU pe3ysIbTaTOB MOJEIUPOBAHUS; BBIOMpPATh U3MEPHUTEIbHbIE, UCTIOIHU -
TEJIbHBIC M YIPABISIOMINE TEXHUYECKHE CPENCTBa, oOecreunBaronme TpedyemMble 3a1aud U MapaMeTpsl
yIpaBJIeHUs; POU3BOAUTh PacueT MPOCTEHIINX CUCTEM aBTOMATH3AlMM U YIPABICHUS; OPOPMIIATH pe-
3yabTaThl uccienoBanuii B coorBeTcTBuu ¢ TpedoBanusmMu ECK/] u ECII/I, ncnonp30BaTh CrieuaIbHYIO
HOPMaTHUBHYIO U CIIPABOYHYIO JINTEPATypy U CTAaHAAPTHI
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- BJaACTb IIpUC€MaMi UCCICAOBAHUA W SKCITyaTallud TEXHUYCCKHUX WU IIPOrpaMMHBIX CPECICTB
ABTOMATU3alluU U YIIPABJICHUS; IpUEMaMU IMOAKIOYCHUA U YHPABJICHUA TCXHUYCCKUX CPCACTB YIIPaBJIC-
HUA: ,HBHFaTeJ'IefI MMOCTOAHHOI'O TOKA, ACHHXPOHHBIX U CHHXPOHHbBIX I[BHFaTeHeﬁ O,I[HO(baBHOFO n Tpex®a3-
HOI'0 NICPEMCHHOI'0 TOKA, IIaroBbIX ,[[BI/IFaTCHeﬁ; cpeacTBaM KOMIIBIOTCPHOTO MOACIUPOBAHUSA U aHAJIM3a

AIIEKTPOMEXAHUYECKUX YCTPOUCTB U YCTPOUCTB U3MEPEHUI.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoTbl
OO01ast TpyI0€eMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aueTHBIX €IMHMILIbI U IIPeCTaBIeHa B Ta0uu -

e 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bune! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

7 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 54 54
Jleknun 20 20
JlaboparopHbie pabOTHI 34 34
CamocrosTenbHas paboTa (BCero) 54 54
OdopmiteHre 0T4ETOB 110 JTabOPaTOPHBIM paboTam 28 28
IIpopaboTKa JEeKIMOHHOTO MaTepuaa 26 26
Bcero (0e3 ax3ameHa) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mast Tpy1I0eMKOCTb, 4 144 144
3aueTHnie EanHAIIEI 4.0 4.0

5. Conepxanne TUCUMILIIMHBI

5.1. Pa3aesnl AMCcHUIIMHBI M BUALI 3aHATHH
Paznensl AMCUUITITMHBL U BUABI 3aHATUIN PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl AUCIUIUIMHEL U BUIBI 3aHITHHA

on
o R
: |
g
o ~ (0]
< < - =
= 'S o 8z 2 E
o o = o L 5 =
3 v 2 g 2 > 5
Ha3Banus pa3nenoB IUCHUTIIIUHBL = 3 A o O & &
% g, S 5 o S B
= 5 5 | ad %X
S, 5 © g =
NS S
< =
= =i
Q
7 cemecTp
1 OOurue cBeneHus 00 UCIIOTHUTEIBHBIX 4 4 6 14 OIIK-7
YCTpPOMCTBAX
2 WcnionHuTenpHbIE MEXAHU3MEBL Ha 0ase 2 4 8 14 T1IK-9
AJIEKTPOIPUBO/IA MIOCTOSTHHOTO TOKA
3 UcnomHuTeIbHBIE MEXAHN3MEI HA 0a3e 4 4 8 16 TIK-8
ACHHXPOHHOTO 2JIEKTPOTIPHBO/IA
4 VlcnomHUATENbHBIE MEXaHU3MBI Ha Oase 2 4 8 14 T1K-9
AJIEKTPOIIPUBO/IA C IATOBBIMU JBUTATEIISIMA
5 DneKTpoMaIIMHHBIC U3MEPUTETHEHO-TIPE00- 2 4 8 14 ITK-8

CornacoeaHa Ha noptane Ne 23158




pa3oBarebHbIE YCTPOUCTBA ISl UCTIOTHHU-
TEJIbHBIX MEXaHU3MOB C OOPAaTHOH CBS3BIO
6 I1be30351eKTpUYECKUE U AJIEKTPOMArHUTHbBIE 4 8 8 20 I1K-9
HCIIOJIHUTENIbHBIE MEXAHU3MBbI
7 IHTENneKTyalbHble UCIIOJIHUTEIIbHBIE Me- 2 6 8 16 I1K-9
XaHU3MBbI
Hroro 3a cemectp 20 34 54 108
Hroro 20 34 54 108
5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
CopneprkaHue pa3ienaoB TUCIUILINH (TIO0 JIEKIMSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuia 5.2 — Coneprkanue pa3faenoB JUCHUIUIAH (10 JICKIHSIM)
o ]
= z £
3 =
Z > 5
HazBanus pa3znenos ConeprkaHue pas3ienoB JUCIUILIUHBI 110 JIEKIHUIM zF &5
o S E
S S
a o 2
= S
7 cemecTp
1 O0mwme cBeneuns oo Kiaccudukanus HCIIOMTHUTEIIBHBIX MEXaHU3MOB H pe- 4 OIIK-7
VCTIOJTHUTEIbHBIX ryJupyromux opranoB. Knaccudukanus, cTpyKTypbl
yCcTpoiicTBax Y COCTaB 3JIEKTPOMAIIMHHBIX UCTIOTHUTEIHHBIX MeXa-
HU3MOB. OO1IHe CBeIeHNs 00 IEKTPOMAITHHHBIX
yCTPOMCTBAX UCTIOTHUTEIBHBIX MEXaHH3MOB.
Hroro
2 VcnonHuTENbHBIE KoHcTpyKIust, IpuHIUI pabOThl U XapaKTEPUCTUKU I1K-9
MEeXaHU3MBbI Ha 0aze WCIIOTHUTENbHBIX ABUTaTeNiel MoCTOsTHHOTO ToKa. He-
JIEKTPONPUBOJIA MIPEPBIBHBIN CIOCO0 PeryIupoBaHusl CKOPOCTH UCIION-
MTOCTOSIHHOTO TOKa HUTEJBbHBIX JIBUTATENIeH MOCTOSHHOTO ToKa. VM-
MyJIbCHBINA CIIOCO0 PEryMpoBaHus CKOPOCTH UCIIO-
HUTEJIbHBIX JIBUTATENIEH MOCTOSHHOTO TOKA.
KoMmiekTHbI€ 2JI€KTPONIPUBO/IBI TOCTOSHHOTO TOKA.
Hroro
3 UcnonHuTenbHbIE KoncTpykius, npuHIUNI padOThl U XapaKTepUCTUKN 4 [K-8
MeXaHU3MBbI Ha Oa3e Tpex¢azHOTo aCHHXPOHHOTO JABUraTeNs. YHUPHUIIHPO-
ACUHXPOHHOTO BaHHBIE UCIIOJHUTENIbHBIE MEXaHU3MBI C HEPETYIIUPY-
ANEKTPONPUBO/IA e€MBbIMU TpeX(pa3zHbIMU U OJHO(A3HBIMU ACUHXPOHHBI-
MU JBUratTensMu. PerynmupoBanue ckopoctu Tpexdas-
HOTO aCHHXPOHHOTO JIBUTaTelsl U3MEHEHUEM YaCTOTHI
HanpspKEeHUs TUTaHusl. KoMITJIeKTHBIE AJIEKTPOIIPUBO-
JIbl HA OCHOBE Tpex(a3HbIX ACUHXPOHHBIX JIBUTaTemei
C YaCTOTHBIM ympaBieHueM. KoHCTpyKuust, IpUHLIMIT
paboThl U XapaKTePUCTUKN UCTIOTHUTEIHHBIX aCHH-
XPOHHBIX MUKpOJBUTaTeNei. PerynupoBanue ckopo-
CTH UCIIOJIHUTENBHBIX aCHHXPOHHBIX MUKPO/IBUTA-
TeJen.
Hroro 4
4 VcnomHuTenbHbIE Konctpykius, npuHIUI padoThl U XapaKTepUCTUKU [1K-9
MeXaHHU3MbI Ha 6a3e CHUHXPOHHOTO 1I1aroBoro asurateis. OcoOeHHOCTH
ANIEKTPOIIPUBOJIA C KOHCTPYKIIMH U MPUHIINIA PaOOTHI JINHEHHOTO 1I1aro-
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H1aroBbIMM ABHUI'aTCIIAAMH

BOT'O ABHUI'aTCIIA. Cucrema PAa3OMKHYTOI'O JUCKPETHO-
T'0 IprUBOJia C IIaroBbIM ABUIATCIICM.

Hroro
5 DneKTpoMalIMHHbIE CenbCUHBI — KOHCTPYKIUS, MPUHIUI paOOThI U XapakK- [IK-8
HU3MEPUTENBHO- TEPUCTUKU. Bpamaromuecs (HOBOPOTHBIE ) TPaHC-
peoOpa3oBaTesbHbIE (dhopmaTopbl. ACHHXpOHHBIE TaxoreHepaTopbl. Taxore-
yCTpoiicTBa IS HEPaTOphl IOCTOSHHOTO TOKA.
HCTIOJTHUTENbHBIX | Hroro 2
MEXaHU3MOB C 0OpaTHOM
CBSI3bIO
6 ITbe303nexTpuueckue U | OOIIME CBEACHUS O bE303JEKTPUUECKUX MEXaHU3- 4 I1K-9
3JIEKTPOMAarHUTHbIE Max. KoHcTpykius v npuHIMI JeiCTBUS Bpalaronie-
HCIIOJIHUTEIIbHBIE rocst asuraress. Jlunelinsie neurarenu. Tarosele amek-
MEXaHU3MbI TPOMAarHUThI. DJIEKTPOMAarHUTHBIE CXBAaThl pOOOTOB U

MaHMITYJSATOPOB. DICKTPOMAarHUTHbIE MY(THI.

Hroro
7 IHTennexTyaibHble OO6mme cBenenus. HTemIeKTya bHbIE MEXaTPOHHBIC IK-9
UCIIOJTHUTEIIbHBIC UCIIOJIHUTENIbHBIE MEXaHU3MBbl. [IpuMepsl HHTEIICK-
MEXaHU3MbI TyaJbHbIX MEXATPOHHBIX UCIIOJHUTEIIBHBIX MEXaHU3-

MOB.

Hroro 2
Hroro 3a cemectp 20

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUINHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (MPeAblTyIIUMH)
U obecneynBaeMbIMU (MOCJIEYIONIUMH) TUCHUIIMHAMHA

Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.

Tabmuna 5.3 — Pa3aenbl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HanmenoBanune JUCHUITIIMH

Ne pasaciioB JTaHHOM JAUCHUIUIUHEBI, JJIS1 KOTOPBIX HCO6X0,Z[I/IMO
HN3YUYCHUC 066CH€‘~II/IB3IOHH/IX 1 00ecIeYnBaeMBIX JUCIUITIINH

LEeAYpY 3aLIUThI

TOBKY K ITPOLIETyp€ 3aIlUTHI U IPO-

1 2 3 4 5 6 7
[IpenmecTByromue TUCHUIUIMHBL
1 ABTOMaTu3upoBaHHbIE HHPOPMA- n n n n n N N
LIMOHHO-YIIPABJIIOIINE CUCTEMBI
2 Marematuka + + +
3 Teopust aBTOMAaTU4ECKOI0O YIIpaB- N 4 n n . n n
JCHUS
4 ®usuka + + +
[Tocnenyromue TUCHUIIMHBL

1 3amura BbITYCKHON KBau(pUKa-
LIUOHHOW PabOTHI, BKJIIOYAsH MOJIIO- N 4 . " . N N

5.4. CooTBeTcTBME KOMIIETCHUM I, JopMHUpyeMbIX IPH M3YYEHUH AMCHHUILIMHBI, 1 BUI0B 3aHATHI

CooTBeTCcTBHE KOMHCTGHHHﬁ, (bOpMI/IpyCMLIX npu MU3yUCHUHU AUCHUIUINHBI, U BHUJ0B 3aHATHHN

MPEICTaBJICHO B Tabmuiie 5.4.

CornacoeaHa Ha noptane Ne 23158




Tabmuma 5.4 — CoOTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MIPH U3yUYECHUH TUCIUILTAHBI, U BUIOB 3aHS -
THH

Bunwr zagsatuit

@DOopMbI KOHTPOJIA

Komnerenuuu

Jlexuu
+ | JlaGopaTopHbie pabOThI
+ | CamocrosiTennbHas paboTa

OIIK-7 + Ok3amen, OTder mo J1adoparop-
HO# paboTte, Onpoc Ha 3aHATHSIX,

Tect

+

ITK-8 + + Ox3ameH, OTyeT no JadbopaTop-
HOM pabote, Onpoc Ha 3aHATHSIX,

TecT

IK-9 + + + Ox3ameHn, OtyeT no JabopaTop-
Ho# pabote, Onpoc Ha 3aHATHSIX,
Tect

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yUCHHUS
He npenycmotpeno PVYII

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00paTOpHBIX padoT

g L =
I -
2 > 5
2 S5
Haspanus paznenon HaumenoBanue nabopatopHbIx padboT z 7 &5
: 2 g
> Q=
a o g
= S
7 cemecTp
1 O6mwme cBeneHus 00 Texanka 6e30nacHOCTH TIpH PabOTe € AIEKTPUICCKU- 4 OIIK-7
UCTIOJTHUTEIBHBIX MU MalllMiHaMU ¥ peo0pa3oBaTeIbHON TEXHUKON
YCTPOMCTBAX Viroro
2 VcnonHuTenbHbIE HccnenoBanue 31eKTPOMAITMHHBIX T€HEPATOPOB KaK 4 IK-9
MEXaHU3MbI Ha 0aze HWCTOYHUKOB MIEPBUYHOIO 3JIeKTponuTanus; Mceneno-
3JEKTPOIPUBOAA BaHUE CHCTEMBI JIEKTPOIPHUBOA C UCTIOTHUTEIHHBIM
MTOCTOSTHHOTO TOKa JBUTATEJIEM IMOCTOSTHHOTO TOKa
Hroro
3 WcnionHuTEIbHbIC HccnenoBanne yHuBEpCaJIbHOTO aCHHXPOHHOTO JBH- 4 I1K-8
MEXaHU3MEbI Ha 0a3e rarenus
ACUHXPOHHOTO Wroro 4
3JIEKTPOIPUBOAA
4 VcnioaHUTEIbHbBIE HccnenoBanre cTabUIn3aTopoB MOCTOSTHHOTO HAIIPSI- 4 I1K-9
MEXaHU3MEbI Ha 0a3e YKEHUSI KOMIIEHCUPYIOILETO TUIIa
ANIEKTPOIIPUBOJIA C Vroro 4
IIarOBBIMU JIBUTATEIISIMU
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5 DnexTpomMalniuHHbIE Hccnenosanue ceapCcUHOB TIK-8
U3MEPHUTEITHLHO-
3MEPUTEIBLHO Hroro
npeoOpazoBaTeNbHbIE
YCTPOMCTBA JJIs1
UCTIOJTHUTEIBHBIX
MEXaHU3MOB C 00paTHOU
CBSI3BIO
6 [Ibe3oanexTpuyeckue u |MccnenoBanue BRIIPIMUTENEH OAHO(A3HOTO TOKA U 8 [1K-9
3JIEKTPOMArHUTHbBIE criaxuBaroumx GuiabTpos; MccnenoBanue ognodas-
WCTIOJTHUTEIILHBIC HOTO JIByXOOMOTOYHOTO TpaHchopmaropa
MEXaHU3MBI
Hroro
7 VIHTENnneKTyabHbIC HccnenoBanre 0CHOBHBIX CXeM ITpeoOpa3zoBaTeiei 6 I1K-9
WCTIOTHUTENIbHBIC HANPSOKEHUS
MEXaHH3MBI
Hroro 6
Hroro 3a cemectp 34

8. [IpakTHYeckue 3aHATHS (CEeMUHAPBHI)
He npenycmotrpeno PVYII.

9. CamocTrosiTesqibHasi padoTa
Bunasl camocTosiTenbHOI paboThl, TPYIOEMKOCTh U (hOpMUpPyEMble KOMIIETECHIIUU MTPEICTABICHbI B

tabiune 9.1.
Tabmuua 9.1 — Bussl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 z§
9 = =
) O =
Bunbl camocTrosiTenbHON = > O
HazBanus pa3nenos 2 &5 @®opMBI KOHTPOJIS
paboThI 2 s 2
S a8 =
al g
= S
7 cemecTp
1 Obmue cBeneHus 06 [TpopaboTka JIEKITMOHHOTO 2 |OIIK-7 Ompoc Ha 3ansaTusax, OT-
HCTIOTHUTENBHBIX MaTepuana 4eT 1o 1abopaTopHoil pa-
CTpOMCTBaxX te, Tect
yCTpoucTEa OdopmiteHre 0TIETOB 1O 4 6ore, Tec
JabopaToOpHBIM paboTam
Hroro
2 VcnionHUTENbHbBIE [TpopaboTka JIEKITMOHHOTO 4 |IIK-9 Onpoc Ha 3aHaTusax, Ot-
MEXaHU3MEbI Ha 0aze MaTepuana 4eT 1o 1abopaTopHOil pa-
KTPOIIPUB
SNCKTPOIIPHBO/IA OdopmiieHre 0T4ETOB 1O 4 bore, Tect
MOCTOSTHHOTO TOKa
OCTOAHHOTO 1O nabopaTopHbIM paboTam
Hroro
3 VcnonHuTeNbHbBIE [IpopaboTka JIEKIIMOHHOTO 4 |TIK-8 Ompoc Ha 3ausTusax, OT-
MeXaHU3MbI Ha 6a3e MaTepuana 4eT 110 J1JabopaTopHoil pa-
WHXPOHHOT!
ACHHXPOHHOTO OdopmiieHre 0TIETOB TIO 4 bore, Tecr
ANIEKTPOINPUBOJIA
POLPHUBOL nabopaTopHbIM paboTam
Hroro
4 VicnomHuTEeIbHBIC [TpopaboTka JIEKIIMOHHOTO 4 |TIK-9 Ompoc Ha 3ausTusax, OT-
MeXaHU3MBbI Ha Oa3e MaTepuana 4eT 10 1JabopaTopHoil pa-
KTPOTIPUB
SNCKTPOTIPUBO/A € OdopMmieHre 0TYETOB T10 4 bore, Tecr
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H1aroBbIMM ABHUI'aTCIIAAMH

JabopaTOpHBIM paboTam

Hroro
5 DneKkTpoMaIiuHHbIE [TpopaboTka TeKIHOHHOTO 4 |IIK-8 Ompoc Ha 3ansTUAX, OT-
M3MEPUTEITHLHO- Marepuaa 4eT 1o JabopaTopHOi pa-
HpeOGPaBOBaTCJ'ILHBIC T L e ———— 4 oote, Tect
TPOWCTBA JJIS
YCTpOHCTBA JUI abopaTOpHBIM paboTam
HCTIOTTHUTENBHBIX
MEXaHH3MOB ¢ obparHoii | ATOro 8
CBA3BIO
6 IIbezonanexTpuueckue u | [IpopaboTka JIEKITMOHHOTO 4 |TIK-9 Ompoc Ha 3ansaTusax, OT-
JNEKTPOMArHUTHbBIE Marepuala 4eT 1o 1abopaTopHoil pa-
HUCTIOJTHUTEIIHHBI te, TecT
CTIOTHATE © OdopmiteHre 0TIETOB 1O 4 Gore, Tec
MEXaHU3MBbI
© 3 JabopaTOpHBIM paboTam
Hroro
7 UnTennexkTyaibHbIe [TpopaboTka JIEKITMOHHOTO 4 |IIK-9 Onpoc Ha 3aHaTusax, Ot-
WCTIOTHUTENIbHBIC Marepuaia 4eT 1o 1abopaTopHOil pa-
MEXaHNU3MBI te, TecT
CXaHM3 OdopmiieHre 0T4ETOB 1O 4 bore, Tec
nabopaTopHbIM paboTam
Uroro 8
Hroro 3a cemectp 54
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
Uroro 90
10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banibHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuMabHBIH MaxkcuManbHbIH
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ |  ©0amnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha CeMecCTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
Ormpoc Ha 3aHATUAX 6 7 7 20
OtyeTt no nabopaTopHOM 13 18 19 50
pabote
Hroro makcumyM 3a nepu- 19 25 26 70
on
OK3amMeH 30
Hapacratomum urorom 19 44 70 100
11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmune 11.2.
Tabmuma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIBHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
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> 90% ot MakcuManbHON cyMMBbI OamioB Ha gaty KT

Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

Ot 60% 10 69% OoT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT

N | W | &~ W

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY

[Tepecuer cymMbl OaioB B TPAAMLIMOHHYIO U MEXIYHApOIHYIO OLICHKY NpEJCTaBleH B TabiauLe
11.3.

Tabmuua 11.3 — [lepecueT cymmbl OalIOB B TPAAUIIMOHHYIO M MEXKAYHAPOAHYIO OLIEHKY

HtoroBas cymma Oaos,

Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85 -89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpercraenio)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (HeynoBneTBOPUTENIBHO)

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Kamman M.M. DnekTpudeckre MaliuHbl / y4eOHUK AJis cpenHero npod. oopasoBanus / M. M.
Kamman. — 11-e u3g., cereorun.— M. Akaaemus, 2012. — 496 c. (manuune B 6ubmoreke TYCVYP - 50

9K3.)
12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. Dnexrpuueckue MamuHbl: YuebHoe nocodue / O6pycuuk B. II. — 2007. 207 c. [DneKTpoH-
HeIl pecypc] - Pexum mocryma: https://edu.tusur.ru/training/publications/848, mara oOparieHus:
16.04.2018.

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYEeCKHE TOCOOHS

1. ABTOMaTU3MPOBAHHBIC CHCTEMBI KOHTPOJISI M YIIPABICHHS TIPOU3BOACTBEHHBIMH MPOIECCAMHU:
Metoauueckue ykazaHus 1O MPOBEACHUIO JIabopaTopHbIX padoT / AntunuH M. E. — 2012. 23 c. [Dnek-
TpoHHBIA pecypc] - Pexxum moctyma: https://edu.tusur.ru/training/publications/1537, nara oOparieHwus:
16.04.2018.

2. ABTOMaTHU3WPOBAHHBIC CHCTEMBI KOHTPOJISI M YIIPABICHHS TIPOU3BOACTBEHHBIMH MPOIIECCAMHU:
Mertoauueckne yka3aHHs MO BBIIOJIHEHHUIO CTYIEHTaMU CaMOCTOATENbHOM paboTsl / AHtunuH M. E. —
2012. 4 c. [DnexTponHbIi pecypc] - Pexxum moctyma: https://edu.tusur.ru/training/publications/1539, narta
obpamenus: 16.04.2018.

12.3.2. YuyeOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUEeCKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUuTOPHOM paboThl 00ydaromuxcs
U3 YHCIIa JIUI ¢ OTPAHHYECHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBSI M WHBAIHJIOB MPEAOCTABISAIOTCS B (PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3I0POBBS U BOCTIPUATHUS UH(POPMAIIHIH.

Jlis1 U1 ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

1. Pexomenmyercsi MCHoib30BaTh NpodeccruoHanbHble 0a3bl JaHHBIX, K KoTopeiM y TYCVYPa
OTKPBIT AocTym https://lib.tusur.ru/ru/resursy/bazy-dannyh
[Tpumepst 6a3 JaHHBIX U UHGOPMAITMOHHBIX CIIPABOYHBIX CUCTEM:
[Tpod. 6a3w1 manHbIX - https://lib.tusur.ru/ru/resursy/bazy-dannyh
[Tpod. 6a3a nanuwIxX - http://protect.gost.ru/
Nudopmarmonnas cucrema - https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

6. HWudopmannoHHO-aHATUTHYECKAS cucremMa Science Index PUHI] -
https://elibrary.ru/defaultx.asp

7. HWudopmanumonnas cucrema - http:// www.tehnorma.ru/

N i

13. MartepuajibHO-TEXHHYeCKOe o0ecneyeHue TMCIUILVINHBI U TPpedyeMoe MporpaMMHoe
ol0ecreueHmne

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3YyeTcs yueOHasi ayJUTOpUs ¢ KOITMUYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbo. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMS, 00eCIeunBaroIIie TEMaTHYeCKUe Uil -
JIIOCTPALIMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuajibHO-TeXHUYECKOE U TPOrPaMMHOe o0ecnedyeHue sl JIadoOpaTOPpHbIX padoT

JlabGopaTopust JIeKTpOMAIINH U 3JIEKTPONPeoOpa3oBaTeIbHBIX YCTPOUCTB

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHUS 3aHSATUI MPAKTUIESCKOTO THITA, yueOHAast ayTUTOPUS ISl IPOBEICHUS 3aHATHN 1a00paTOPHOTO THIIA,
MOMEIIEHHE ISl POBEICHUS TPYIOBBIX M MHIUBUIYaTbHBIX KOHCYJIbTAIIHMA

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuia, a. 74, 310 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- Ctena ¢ nabopatopHbiMH paboTtamu (8 1IT.);

- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.3. MarepuajbHO-TEXHUYECKOE U IPOTPaMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHasi MeOelb;

- KOMIIBIOTEPHI;

- KOMITIBIOTEPBI TOAKIIOUEHB! K ceTH «HTepHeT» M obecrneunBaroT AOCTYN B 3JIEKTPOHHYIO MH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.
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[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHne TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyXa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYyBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUEC PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus

1. Pexxum paboOThl 3JEKTPUYECKOM MAIIMHBI, TP KOTOPOM OCYIIECTBISIETCS MpeoOpa3oBaHUe
ANEKTPUYECKON JHEPTUU B MEXAaHUYECKYIO, HA3bIBAETCS

TeHepaTop

cTaTop

JBUIaTeIIb

poTop

2. PexxuM paboThI AIMEKTPUUECKONW MAITHUHBI, TPU KOTOPOM OCYIIIECTBISIETCS TIPE0Opa3oBaHUE Me-
XaHUYECKOW DHEPTUHU B DJIEKTPUUYECKYIO, HA3bIBAETCS

TeHepaTop

cTaTop

JBUIaTEIIb

poTop

3. Kak Ha3bIBaeTCs HEMOJABUKHAS YaCTh AMEKTPUUECKOW MAIIMHBI?

SAKOPb

cTaTop

WHIYKTOD

poTtop

4. Kak Ha3pIBaeTCs BpallatonIascs 4acTh SJIEKTPUUECKON MaIlIHbI?

SIKOPb

cTaTop

HHIYKTOP

poTop
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5. HacTp 31EKTpUYECKON MAIIMHBI, CO3AI0Iasi OCHOBHOM MATHUTHBIN MOTOK, SIBJSIETCS

AKOPb

cTaTop

UHIYKTOP

poTtop

6. KoHCTpyKTHBHAS 9acTh AJIEKTPUUYECKON MaIlluHBI, B 00MOTKax Kotopoi HaBoautcs DJIC, Ha3bI-
BaeTcA

AKOPb

cTaTop

UHIYKTOP

poTtop

7. Ilpu xakoMm Tumne BO30YXKIEHHUs SJCKTPOABHUraTeNiss Ha €ro 4acTU MOAAeTCs JABa OTACNbHBIX
HaIpPsHKEHUS

[TapannensHom

[TocnenoBarenbHOM

HesaBucumom

CwmatianaoM

8. MexaHn4ecKoi XapaKTepUCTUKOM IBUTaTeNsl IOCTOSSHHOTO TOKA SBJIETCS 3aBUCUMOCTD

DNEeKTPOMarHUTHOTO MOMEHTA, Pa3BUBAEMOI0 ABUTATENIEM, OT YIJIIOBOM CKOPOCTH POTOpa

DIEeKTPOMArHUTHOIO MOMEHTA, Pa3BUBAEMOI0 ABUTATEIEM, OT HAMIPSHKEHUS TUTaHUS

YIII0BOM CKOPOCTHU POTOPA OT HAIPSKCHUS [TUTaHUS

DIEeKTPOMarHUTHOIO MOMEHTA, Pa3BUBAEMOI0 ABUTATEIIEM OT TOKA SKOPS

9. Kakoro croco6a perynmpoBaHHsi CKOPOCTH BpAIIEHUS IBUTATEIISI HE CYIIECTBYET

SKOPHOTO

POTOPHOTO

IIOJIFOCHOTO

PEOCTaTHOTO

10. B uém 3akmroyaeTcsi HENPEPBIBHBIM BHUJ SKOPHOTO YINPABIECHUs IBUTATENIEM ITOCTOSHHOTO
TOKa?

B U3MEHEHUU BO BPEMEHU YaCTOTHI HAIIPSHKEHUS

B U3MEHEHUU BO BPEMEHU aMIUIUTY/Ibl HAPSKEHUS

B U3MEHEHUU BO BpeMEHH (pa3bl HAMIPSKEHUS

B U3MEHEHUU BO BPEMEHU COMPOTHUBIICHUSI SIKOPHOH 1N

11. TIpu TopMOXKEHUH TIEPEBOJT ABUTATENIS B PEKUM IeHEPaTopa, padOoTAOIIETO MapalijIeIbHO C Cce-
ThIO TUTaHUs, HA3bIBACTCS

pEeKynepaTuBHbIM TOPMOXKEHUEM

TOPMO>XEHUEM MPOTUBOBKIIFOUEHUS

MEXAHUYECKUM TOPMOKEHUEM

JTUHAMUYECKUM TOPMOKEHUEM

12. DnexTpruyueckoil MalMHOW, Y KOTOPOU YIJIOBasi CKOPOCTh BPAIlIEHUSI pOTOpa HE paBHA YIJIIOBOM
CKOPOCTH BpalIE€HUsI MArHUTHOTO TIOJISI CTaTOpa, SABIISIETCS

JIBUTaTellb IOCTOSTHHOTO TOKA

CHUHXPOHHBIN JABUTATEIb

ACUHXPOHHBIN IBUTATEb

IIarOBBII ABUTATEIb

13. TIpocTpaHCTBEHHBIN yroi, HA KOTOPOM PACIIONOXKEHBI OOMOTKH BO30YKIICHHUS, a TAaKKE Bpe-
MEHHOH CIBUT HanpspKeHUH (a3 mpu Tpéx(a3sHOM MUTAIOIIEM HANPSHKEHUH COCTABIISAET

120 rpamycoB

60 rpaaycoB

180 rpamycoB

90 rpaaycoB

14. CxkonbxeHHEeM Ha3bIBACTCS

OTHOLIEHUE YTIIOBOM CKOPOCTH POTOPa K YIIIOBOM CKOPOCTH MAarHUTHOTO TOJIsS cTaTopa

OTHOLIEHUE YIIIOBOM CKOPOCTH MarHMTHOIO IOJISI CTATOPa K YIIIOBOM CKOPOCTH pOTOpa
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OTHOULIEHUE PA3HOCTH YIIIOBOM CKOPOCTH MarHMTHOIO TOJISL CTATOPa U YIIIOBOM CKOPOCTU POTOpa K
UX CyMMe€

OTHOULIEHUE PA3HOCTH YIIIOBOM CKOPOCTH MarHMTHOIO TOJISL CTATOPa U YIIIOBOM CKOPOCTH POTOpa K
YIJIOBOM CKOPOCTH MarHUTHOTO MOJISl CTaTopa

15. KpuTnueckum Ha3bIBA€TCS CKOJIbKEHUE, TPU KOTOPOM

HanpsHDKEHUe MUTaHUS JOCTUTaeT MaKCUMaIbHOTO 3HAUECHUS

AJIEKTPOMArHUTHBIM MOMEHT JOCTUTaeT MAaKCUMAJIbHOTO 3HAYCHUS

CKOPOCTb BpAIIEHUs POTOpA JOCTUTAET MAaKCUMAJIBHOTO 3HAUCHUS

TOK B OOMOTKAaX JIOCTUTAeT MaKCHMAJILHOTO 3HAYCHHS

16. [Ipn yacToTHOM croco0e peryliupoBaHUs ACUHXPOHHOTO JBHUTraTelisi MOCTOSHHBIM JOJDKHO
OBITh

Hanpspxenue nutanus

4acTOTa MUTAIOIIETO HAMPSKEHUS

OTHOIIIEHUE HANpsHKEHHE MUTAaHUS K €r0 4acTOTe

AIIEKTPOMArHUTHBIA MOMEHT

17. DneKTpu4ecKord MallMHOW, Y KOTOPOW YTJIOBasi CKOPOCTh BpalIEHUs] pOTOpa paBHA YIJIOBOM
CKOPOCTH BpalIE€HUsI MArHUTHOTO TIOJISI CTaTOpa, SABIISETCS

JIBUTATENb TIOCTOSHHOTO TOKA

CHUHXPOHHBIN JABUTATEh

ACUHXPOHHBIH JBUTaTeh

IIarOBBII ABUTATEIb

18. DnexTpruueckoil MalllMHOM, Y KOTOpOW KOMaH/1a, 3aJlaHHas MOCJIeI0BATEIbHOCTHIO UMITYJIbCOB,
npeoOpasyercst B yroi MOBOPOTa Bajia MU B (DUKCUPOBAHHOE TIepeMelieHre 0e3 TaTYNKOB 0OOpaTHOM CBsI-
3, SIBJISIETCS

JIBUTATeJIb MOCTOSTHHOTO TOKa

CUHXPOHHBII IBUTaTEh

ACUHXPOHHBIN IBUTATEh

[IarOBBII IBUTATENb

19. DnexTpuyeckoil MallIMHOM, MPeTHA3HAUYCHHOM 71 U3BMEPEHUS YITIOBBIX BEIUYHH, SBIISIETCS

CeJIbCUH

TpaHchopmarop

reHepaTop

JIBUTATEIIb

20. Kakas BenuuuHa NPSIMOYTOJIbHBIX UMIYIbCOM H3MEHSETCS MPHU IHUPOTHO-UMITYJILCHOM pEry-
JUPOBAHUM CKOPOCTH MCTIOJHUTENBHBIX ABUTATENIEH MOCTOSHHOTO TOKA?

aMIUIUTYyIa

4acToTa

CKBaYKHOCTb

BpeMsl Ha4aJIo UMITyJIbCca

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

Knaccudukanus HCOTHUTEIbHBIX MEXaHU3MOB

Knaccugukarys 31eKTpoOMalIMHHBIX UCTIOJIHUTEIbHBIX MEXaHU3MOB

TumnoBas cTpykTypa 1 000pyI0BaHHE AJIEKTPOMAIIMHHBIX UCIIOJHUTEIbHBIX MEXaHU3MOB

Onexrpuueckas MamuHa (onpenenenue). Knaccupukanus cUIOBbIX U U3MEPUTEIbHBIX 3JIEKTPH-
YECKUX MAaIlWH

OcHOBHBIE COCTaBHbIE OJIOKU AEKTPUUECKUX MALIUH (MHIYKTOP, SIKOPb, POTOpP, CTATOP)

KoHCTpyKIMs KOJUIEKTOPHBIX MAalIMH OCTOSHHOIO TOKa

Mexannueckue xapakrepuctuku JIIT

ITyck, Topmokenune u pesepcupoBanue 11T

Crioco6s! perynmupoBanus ckopoctu 11T

Crpykrypa 6eckoHTakTHBIX AI1T

SIkopHBIii crioco0 yrpasneHus ckopocthio 11T

Junamnueckue xapakrepuctuku 11T

Knaccugukarys 31eKTpoOMalIMHHBIX UCTIOJIHUTEIbHBIX MEXaHU3MOB

CornacoeaHa Ha noprane Ne 23158 14



TumnoBas cTpyKTypa 1 000pyJ0BaHHE HIIEKTPOMAIIMHHBIX UCIIOTHUTEIBHBIX MEXaHU3MOB

OnexTpuyeckas MamnHa (onpenenenue). Knaccudukanus cUIoBbIX U U3MEPUTEIbHBIX JIEKTPHU-
YECKUX MAIIUH

OCHOBHBIE COCTaBHBIE OJIOKHU AJICKTPUUECKUX MAIIUH (HHIYKTOP, IKOPb, POTOP, CTATOP)

KoHCTpyKIMsl KOJIEKTOPHBIX MAILIMH TOCTOSHHOTO TOKa

Mexannueckue xapakrepuctuku JI1T

ITyck, TopmokeHue u pesepcupoBanue 11T

Cnoco0w1 perymupoBanus ckopoctu JIIT

CrpykTtypa 6eckonTakTHbIX AIIT

SxopHbIit cioco6 ynpasnenus ckopoctbio JIIIT

Junamnueckue xapakrepuctuku 11T

Cucrema «YnpasisieMbld BoIIpAMUTEND - J{ITT»

KoHcTpyKius 1 IpuHIMI paboThl Tpex(a3HOTro aCHHXPOHHOTO JBUTaTENs

MexaHnueckue XapakKTepUCTUKHU Tpex(a3HOro aCHHXPOHHOTO JBUTATEINS

[Tyck, TOpMOXKEHHE U peBepCUpOBaHNE TpeX(pazHOTO ACHHXPOHHOTO JABUTaTEIIs

YacToTHbIH criocol peryarupoBaHus CKOPOCTH Tpex(a3HOro aCHHXPOHHOTO JBUTATEINS

Cuctema «IIpeobpazoBarenb 4acTOTHI — TpeX(a3HbIH ACHHXPOHHBIN JBUTATEIb)

Koncrpykuust u mpuHUIUI pabOTHI UCTIOTHUTEIBHBIX ACUHXPOHHBIX JIBUraTeseit

JluHamuueckue XapakTepUCTUKHU UCIIOJIHUTENbHBIX aCHHXPOHHBIX JIBUTATEIeH

PerynrpoBaHne CKOpOCTH UCIIOJIHUTENBbHBIX ACUHXPOHHBIX JIBUTaTEIeH

KoHcTpykimu, TpuHIMI pabOThl U XapaKTEPUCTUKH CUHXPOHHOTO IIArOBOT'O IBUTATENs

JIBurarenn akTUBHOTO THUIIA

Oco0eHHOCTH KOHCTPYKIIMU U MIPUHIIUIIA paOOThI TMHEHHOTO IarOBOTO JABUTATEIIs

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

Knaccudukanuss MCHOTHUTENBHBIX MEXaHHW3MOB U peryaupyroumx opraHos. Kiaccudukanus,
CTPYKTYPBI U COCTaB 3JEKTPOMAIINHHBIX MCIOJIHUTENIBHBIX MeXaHu3MoOB. OO1Ie cBeeHust 00 AIIEKTPOo-
MAalllMHHBIX yCTpOﬁCTBaX HUCIIOJIHUTCIIBbHBIX MEXaHU3MOB.

KoHcTpykius, npuHIMI pabOThl U XapaKTEPUCTUKU HCIOJTHUTENIBHBIX JABUraTeieid MOCTOSIHHOTO
Toka. HerpepbIBHBIN cr10cO0 peryaMpoBaHus CKOPOCTH UCIIOIHUTEIbHBIX JABUraTeNel MOCTOSIHHOIO TOKA.
WMnynecHBI €croco0 peryupoBaHUs CKOPOCTH HCIIOJHHUTEIbHBIX JIBUTATENIEH IMOCTOSIHHOTO TOKA.
Kommnextabre SJICKTPOIMPUBOAbLI ITIOCTOAHHOTO TOKA.

KoncTpykuus, npuHIun padboThl U XapaKTePUCTUKU TPEeX(Pa3HOTO aCHHXPOHHOI'O JBUTraTels. YHH-
(buIUpOBaHHBIE HCIOJIHUTEIbHBIE MEXaHU3Mbl C HEPETyIUPYeMbIMU TpeX(pa3HbIMH U OAHO(MA3HBIMU
ACMHXPOHHBIMM JIBUTATENIMU. PerynpoBanue ckopocTy Tpex(a3HOro aCHHXPOHHOTO JBUTATENs U3MEHE-
HUCM YaCTOTbI HANPSXKCHUA IMUTaHUA. KomMmnextHbie OJICKTPOIIPUBOABI HAa OCHOBE Tp€X(1)33HI>IX ACHUH -
XPOHHBIX JBHUraTeiei ¢ YaCTOTHBIM ympaBieHueM. KoHCTpyKuMs, MpUHLIUI PabOThl U XapaKTEePUCTHKH
HUCITOJIHUTCIIBHBIX ACUHXPOHHBIX MHKpOI[BHF&TCJ'IGfI. PGFYJ'II/IpOBaHI/Ie CKOPOCTHU HUCIOJHHUTCIBHBIX aCHH-
XPOHHBIX MUKPOJIBUTaTEJIEH.

KoncTpykuust, npuHIun padboThl U XapaKTEPUCTUKHA CUHXPOHHOTO I1aroBoro asurareins. OcobeH-
HOCTU KOHCTPYKIIMM U MPUHLMIA pabOThI JIMHEHHOTO 1maroBoro asurarens. CucrteMa pa3oMKHYTOIO JTUC-
KpPETHOTI'O MpUBOJa C HIAroBbIM JIBUT'aTCIICM.

CenbCUHBI — KOHCTPYKIIMS, IPUHIMIT paOOThl U XapaKTepUCTUKHU. Bpamaromuecs (1oBOpOTHbIE )
TpaHcpopMaTopbl. ACHHXPOHHBIE TaAXOr€HEPaTOpbl. TaxoreHepaTopbl HOCTOSHHOTO TOKA.

OO0u1me cBeieHUs O MbE30IEKTPUYECKUX MexXaHu3Max. KOHCTpyKuMs U NpUHUMN JeicTBUS Bpa-
OIaroIIerocsa ABUIrareiis. JInnelHbIe I[BI/IF&TCJ'II/I.TSIFOBBIG OJICKTPOMAarHuThI. 3H€KTpOMaFHI/ITHBIe CXBaThbl
POOOTOB U MAaHUMYJIATOPOB. DIIEKTPOMATHUTHBIE MY(THI.

OO6mue cBeneHus. MHTemIekTyalbHble MEXaTpOHHBIE HCIIOJHUTENIbHbIE MeXaHu3Mbl. [Ipumepsl
MHTEIJIEKTYaIbHbIX MEXaTPOHHBIX UCIIOJHUTEIBHBIX MEXaHU3MOB.

14.1.4. Tembl 1a00paTOpHBIX padoT
TexHuka 6e30naCHOCTH IpHU paboTe ¢ IEKTPUUYECKMMHU MalllMHAMU U IpeoOpa3oBaTeIbHON Tex-
HUKOMI
HccnenoBanue 3JI€KTPOMAIIMHHBIX T€HEPATOPOB KAaK MCTOYHUKOB IIEPBHUYHOIO AJIEKTPOIIUTAHUS;
HccnenoBaHue CUCTEMBI JIEKTPOIIPUBOJIA C UCIIOJHUTENIBHBIM JIBUTATEIEM MIOCTOSIHHOTO TOKa
HccnenoBanne yHUBEPCaIbHOTO aCHHXPOHHOTO JIBUTATENIs
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HccnenoBanue cTabMIM3aTOPOB MOCTOSHHOTO HAPSKEHUsI KOMIICHCUPYIOILIETO TUTIA

HccnenoBanue ceabCUHOB

HccnenoBanue BBIIpAMUTENEH 01HO(A3HOTO TOKAa M CIVIaXHBaroMX ¢GuisTpoB; VccrnenoBanue
onHO(ha3HOTO IBYXOOMOTOYHOTO TpaHchopmaTopa

HccnenoBanrue OCHOBHBIX CXEM IpeoOpa3oBatesieii HalpsyKeHUs

14.1.5. MeTonnveckue peKoMeH AU
OneHka creneHy cOpMUPOBAHHOCTHU 3asBICHHBIX B paboyeil mporpaMme TUCLMIUIMHBI KOMIIE-
TEHLIUHA OCYIIECTBIISAETCS KaK B paMKaxX IPOMEXKYTOYHOM, TaK M TEKYyILEH aTTeCTallly, B T.4. IIPU CHade
9K3aMEHa, 3allUTe JJAO0PaTOpHbIX padoT. [TopAaoK OLEHKH Ui TeKyIUX BHJIOB KOHTPOJIS ONpeAeisieTcs
B METOIMYECKHUX YKa3aHUSIX IO MPOBEICHHIO JaOOpaTOPHBIX paboT, OpraHnu3alui CaMOCTOSITEIBHOM pa-
OOTBI.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuI ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/II_[€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTepuajibl OUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXHOCTAMU
310pPOBbA U MHBAJIMJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIILHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHsIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCHbMEHHAs
IIPOBEPKaA

C mapymenusmu | CobeceoBanme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C HapymeHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOpPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTAaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K METOJIaMH
anmnapara 3a4eTy
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmymiecTBEHHO IpOBEpPKaA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MOKa3aHUsAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUaIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHus BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSl U MHBAJIUAAM YBEIMYMBAETCA BpEeMs Ha
MOJITOTOBKY OTBETOB HAa KOHTPOJIbHBIE BOMPOCHL. [[yist Takux oOydaromuxcsi mpeaycMaTpuBaeTcs TOCTYI -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAJIMJIOB MO AMCLMIUIMHE MpEeAyCcMaTpuBaeT npeaocTapieHue nudopmanuu B popmax, aaantu-
POBAHHBIX K OTPAaHUYEHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAIIIH:
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHIMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOJAUTHCS B HECKOIBKO ATAIOB.
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