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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokos Ne 3 OoT « 29 » 10 2019 1|
JIMCT COI'NTACOBAHUA

PabGouass mporpamMMa JUCHUIUIMHBI COCTaBJIIEHA C Y4YeToM TpeboBaHWi ¢eaepasbHOro
rOCyIapCTBEHHOrO 00pa3oBareilbHOro cTaHaapra Beiciiero oopazopanus (PI'OC BO) mo HampaBieHUIO
noarotoBku (crienuanbHocTh) 15.03.04 ABTOMarm3anus TEXHOJOTHUYECKUX IMPOIECCOB M MPOU3BOJICTB,
yrBepxkacHHoro 12.03.2015 roma, paccmorpena u omoOpena Ha 3acemanum kKadeapsl KCVYIT «  »
20 ropma, mpotokon Ne

PazpaboTumk:
npodeccop kad. [Ip> T. H. 3aituenko

3aBeayromuii ooecneunBaronieit kad.
KCVYII 10. A. llypsirun

Pabouas mporpamma TUCIUTUIMHEI COTTacoBaHa ¢ (DaKylIbTeTOM | BBITyCKArOMIeH Kadeapoi:

Hexan ®BC M. B. Yepkaiux

3aBeqyromInid BEITyCKAOIIEH Kag.

KCVYII 10. A. llypsirun
OKCIIEepTHI:

JoueHT kadeapsl KOMIBIOTEPHBIX
CUCTEM B YIPABICHUU H
npoektupoBanuu (KCVYII) B. I1. KonryOunckuit

JoneHT kadeappl KOMIBIOTEPHBIX
CHCTEM B YIPABJICHUU U
npoektupoBanuu (KCVII) T. E. I'puropseBa
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

[IpeameroM IUCHMIUIMHBI  ABJISAIOTCS  OOIIME BONPOCHI TOCTPOEHHS U MPOEKTUPOBAHMS
anexTpornpuBoaa (1) u anexrpudeckue MamuHbl (M) Kak HeHTpaib-Hasi cocTaBHas yacTh JI1.

Ilenp mpenopaBaHusl AUCLUIUIMHBL — U3y4€HHE CTPYKTYPbI, IPUHLUIIOB IOCTPOCHHUS U OCHOB
npoektupoBanus OIl; cBOMCTB, CTATUCTUYECKUX M AMHAMUYECKUX XapakTepucTUK OM Kak O0OBEKTOB
yIOpaBIE€HUs W THUIOBOW HAarpy3Kd Uil IOJYINPOBOJHHMKOBBIX IIpeoOpa3zoBaresiell  MapaMeTpoB
WIEKTPUYECKON IHEPTHUH.

1.2. 3agaun IMCHUITHHBI
— obecreunTh CTyIeHTaM 3HaHUS 110 IMPUHIIMIIAM IOCTPOSHHS U OCHOBaM npoekTupoBanus MC,
YCTPOICTBY, IPUHIUITY AEUCTBUSI U JIEKTPOMEXaHUUECKUM CBOICTBAM THUIIOBBIX KjaccoB OM.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

Juciumimza «OnekTpuueckue MamuHbl U 3iekTponpuson» (b1.B.02.71B.02.02) ortHOocuTes K
050Ky 1 (BapuaTUBHAs 4acTh).

[IpeamecTBylOMUMH ~ TUCHMIUIAHAMY, (QOPMHUPYIONIMMH  HavYajdbHbIE 3HAHUS, SBISIOTCS:
Maremaruka, MeTposioruss U TEXHHUYECKHE H3MepeHUs, MUKpOMpOIecCOpHble YCTpoHcTBa, OCHOBBI
ANIEKTPOTEXHUKH U NEKTPOHUKH, [IpuknanHas mexannka, CxemorexHuka, Ousuka.

[TocneayromuMu TUCHUIUIMHAMU SIBISIOTCS: 3alllUTa BBIMYCKHOW KBaTU(DHUKAIIMOHHOW pPabOTHI,
BKJItOYasl MOATOTOBKY K MPOLEAYPE 3aLUThI U IPOLEAYPY 3aluThl, MojenupoBaHue CUCTEM YIpaBJIeHUS,
OcHoBbl poOoToTexHUKH, [IpeanuruiomHas mnpakTuka, [IpombinuieHHbIE pPOOOTHI, DJIEMEHTHl U
YCTPOMCTBA CUCTEM aBTOMATHUKH.

3. TpeOoBanus K pe3yJibTaTaM 0CBOCHUS AUCHHILINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (GOPMUPOBAHUE CICAYIOIMIUX KOMIETCHIIHINA:

— IIK-3 TOTOBHOCTBIO TPHMEHSATH CIIOCOOBI PAMOHAIBHOTO WCIOIB30BAHUS CHIPHCBBIX,
SHEPTeTUYECKUX M JPYTUX BHUJOB PECYpPCOB, COBPEMEHHBIE METOIbI Pa3pabOTKH MAaJOOTXOIHBIX,
JHEProcOEPErarmuXx U KOJIOTHISCKA YUCTBIX TEXHOJIOTHH, CPEACTBA aBTOMATH3allMA TEXHOJOTHUYCCKUX
MIPOIIECCOB M MPOU3BOJICTB ;

— IIK-8 cnocoOHOCTHIO BBHIMOMHITH Pa0OThI IO aBTOMATH3allMN TEXHOJIOTHYECKHUX MPOIIECCOB U
MIPOU3BOACTB, UX O0ECMEUEHUIO CPEJCTBAMH aBTOMATU3AIMK U YIPABIEHHS, TOTOBHOCTHIO MCIOIb30BATh
COBPEMEHHBIE METO/Ibl U CPEJICTBA aBTOMATH3allUU, KOHTPOJIS, JUATHOCTUKH, UCTIBITAHUM U YITpaBICHUS
MpoLeCCaMu, KU3HEHHBIM LIUKJIOM IPOAYKIIMHU U €€ KaYECTBOM ;

B pesynbrare u3ydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOIKEH:

— 3HATh — CTPYKTypy M npuHuumnsl noctpoenuss MC, mectro MC u DM B COBpEMEHHBIX
TEXHOJIOTUYECKUX CHUCTEMaX; — OCHOBHBIE 3ajmaun TpoekTupoBaHus MC u METOAsl MX PEIICHUS;
MPUHLUIIBI IEHCTBUS, NACIOPTHHIE JAHHBIE, CTATUYECKHE SKCILUTyaTallMOHHbIE XapaKTEpUCTHUKU OM; —
CXEMBbI BKIIFOUEHUS, IKCILTyaTallMOHHBIE XapaKTEPUCTUKU U CITOCOOBI peryaupoBanus OM.

—  yMeTb — 3allyCTUTh, CPEBEPCUPOBATh U OCTAHOBUTH JIBUTATENb; PETYIHPOBATH €I0 CKOPOCTH;
— pacCcuuThIBaTh MEXAHWYECKHE XapPaKTEPUCTHUKU, KPYTAIIUA MOMEHT M MOIIHOCTh MpH 3aJaH-HOH
Harpyske; — OMpeesaTh JIUTEILHOCTh MEPEXOAHBIX MPOIECCOB JIJIST pa3roHa, TOPMOXKEHUS, MpUeMa-
cOpoca Harpy3KH U JPYTUX PEKUMOB paOOTHI.

—  BJIaJleTh — METOJaMH pacyeTa mapaMeTpoB M OCHOBHBIX XapakTEPUCTHK DOM; — METOAMKaMU
AKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS ITapaMETPOB M XapaKTEPUCTHK DM.

4. O0beM IMCHHMIIMHBI M BBl Y4eOHOM padoThl
OOmast TpyAOEMKOCTh IUCILMIUIMHBI cocTaBisieT 3.0 3a4eTHBIX €AMHUIBI U MpPEJCTaBIeHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUITUHBI

Buael yueGHOM nesTENbHOCTH Bcero gacos Cemectpsl
5 cemecTp
AynuTopHble 3aHATHS (BCETO) 44 44
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Jlexkun 18 18
JlaboparopHbie pabOTHI 26 26
CamocrositenpHas pabota (Bcero) 64 64
OdopmIieHre 0TYETOB IO JIAOOPATOPHEIM padoTaM 18 18
[ToaroroBka k 1aboparopHbIM paboTam 16 16
[IpopaboTka JIEKITMOHHOTO MaTepuasa 30 30
Bcero (6e3 sx3amena) 108 108
OO01mas Tpy10eMKOCTb, 4 108 108
3adyetHbie EquHuIs: 3.0 3.0
5. Coaep:xanue JTUCUMIIIIMHBI
5.1. Pa3gesbl AMCUMILVIMHBI M BUbI 3aHATHH
Paznenbl nUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Ta0uie 5.1.
Tabmuma 5.1 — Pa3nensl IUCHUIIIMHBI U BUJBI 3aHATHNA
Bcero
9acoB
Hazpanus pa3aenoB IUCHUTUTHHBI Jlek., u J1ab. Cam, (6e3 dopwmHpyembie
pab.,u pab.,u KOMIIETCHITUU
IK3aMeH
a)
5 cemecTp
1 Beeaenue. O6mue Borpocsl OM u D11 2 0 8 10 [1K-3
2 DNEeKTpUYECKUE MAIIMHBI IOCTOSIHHOTO 4 10 14 28 ITK-3, TTIK-8
Toka (OM IIT)
3 Acunxponsnblie asurarenu (AJl) 4 8 12 24 ITK-3, TTIK-8
4 Cunxponnsie OM u OM crenuanbHOro 4 0 6 10  IIK-3, TIK-8
Ha3HauYeHUs
5 CuioBbIe IpeoOpa3oBaTesid U YCTPOHCTBA 2 8 20 30 TIK-3,TIK-8
ynpasienus J11
6 OcHoBbl poekTupoBanus MC 2 0 4 6 I1K-3
Hroro 3a cemectp 18 26 64 108
Uroro 18 26 64 108
5.2. Conep:xkanue pa3aesioB JUCHUIIHHBI (110 JEeKIIUAM)
ConeprkaHue pa3eoB TUCIUIUTHH (TI0 JIEKIUAM) TIPUBEICHO B Tadnuiie 5.2.
Tabnuua 5.2 — CopeprkaHue pa3faenoB TUCIUIUIHH (TIO JEKITUSM)
HasBaHusA pasieros Coneprkanue pa3aenoB IucuUIinHel (mo  Tpymoemkocts, Dopmupyembie
TIEKIIUSIM) q KOMITETEHITUT
5 cemecTp
1 Benenue. OOupe  DIEeKTPUUYECKUE MALIUHBI U UX MPUHIIMIT 2 IK-3
Bonpocsl OM u OII neiictBusi. O600mmeHHas cxema JlI1.
Hroro
2 DneKTpu4ecKue YCTpOoKCTBO, IPUHIUI ACUCTBUSA U [K-3, T1IK-8

MAIIIHHBI TIOCTOSTHHOTO
Toka (OM IIT)

knaccudukanus OM IIT no cnocobam
B030yx1eHus1. OCHOBHbIE XapaKTEePUCTUKH
re-HepaTopoB HaNPsLKEHUs. MexaHndeckue
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xapakTepuctuku (MX) nBuraresnst
MTOCTOSTHHOTO TOKA C HE3aBHCUMBIM
Bo30OyxnenueM (II1T HB), otmmunrensHbie
ocooernnoctu MX JIIIT mocineqoBaTeibHOIO
U cMeIaHHoro Bo30yxaenus. [1yck,
TOPMO3HBIC PEIKUMBI, PETYTHPOBAHKE
CKOPOCTHU, IEPEXO/IHBIE MTPOLIECCHI, TOTEPU
momHoctu JIIT HB. Metoas! u cpencrsa
KoHTpoJis napamerpoB DM IIT.

HUroro

3 ACUHXpOHHBIE
nsurarenu (AJl)

YeTpoiicTBO, IPUHLIMI ACUCTBUS,
NEKTPOMEXaHUYECKHE TTOKA3aTeNH,
€CTECTBEHHbIE MEXaHUYECKHE U CKOPOCTHBIE
xapakrepuctuku. MckycctBeHHbie MX u
CKOPOCTHBIE XapaKTEPUCTUKH, ITYCK U
peBepc AJl, TOpMO3HBIC PEKUMBI, CITOCOOBI
pEeryJIMpoBaHusl CKOPOCTH, BKIIFOUEHUE B
onHo(daszHyto ceth. [lepexomHbie MpoIecch
A/l, norepu momHocTu. MeTozsl U cpencTa
KOHTPOJIA napameTpoB A/l

HUroro

I1K-3, IIK-8

4 Cunxponssie OM u
OM cneunaibHOTO
Ha3HauYeHUs

VYerpoiictBo, mpuHIUN AeictBus, MX, myck
Y TOPMOKEHHE, PETYIUPOBAHUE HAIPSIKEHUS
1 CKOPOCTH, 00J1aCTH MPUMECHECHHS
CUHXPOHHBIX DOM. OM cnenuaibHOro
Ha3HAYCHUS.

HUroro

o

[K-3, I1K-8

5 CunoBblie
npeoOpa3oBaTeNi U
yCTpOMCTBA
ynpasneHus JI1

Beinpsimutenu, HHBEPTOPBI, YCTPOKCTBA
YIpaBICHUS UMH

Hroro

[K-3, T1IK-8

6 OcHOBBI
npoexktupoBanus MC

Hroro 3a cemecTp

OO011ast mOCTaHOBKA 3a/1a4 KHHEMAaTHUKU U
nuHaMuku. O6001eHHbIe (QYHKIIMOHATBHAS
U CTPYKTYpHAsl CXeMbI, IepeIaTOYHbIE
¢byHKIMY, TpeOOBAaHUS K CTATUYECKUM U
JUHAMHYECKHM XapaKTePUCTHKAM B
CHCTEMaxX aBTOMaTHYECKOTO PeryJIHpPOBAHUS
(CAP). ITpumepst CAP c npurarenem
MOCTOSTHHOTO TOKa (pEeTyInpOBaHue
HanpspkeHueM sikopsi) u A/l (perynupoBanue
HaIpsHKEHUEM U €T0 YacTOTOW B 0OMOTKaxX
cTaropa).

Hroro

2
18

[1K-3

5.3. Pa3nesibl AMCHMILNIMHBI M MEKIMCHMILIMHAPHBIE CBSA3HU ¢ 00eCeYUBAIOIMMH (NMPeabIyIIUMH)

U 00ecrneuynBaeMbIMU (HOCJIe)_IyIOI[lI/IMI/I) AUCHHUIIVIMHAMHU

Paznenbl qTUCHUIUIMHBL M MEXIMCIUIUIMHAPHBIE CBS3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIINMH) U

obecrneurnBaeMbIMH (TTOCIIEAYIONIMMHI ) TUCIUTUTMHAMY TIPEICTaBICHbI B Tabmuiie 5.3.
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Tabnuma 5.3 — Pa3ensl IUCHMIIIMHBI U MEKIUCIUIUIMHAPHBIC CBSI3U

No paznenoB qaHHOUW MUCIMIUIMHBL, 11 KOTOPBIX HEOOXOIUMO

HauMeHOBaHHE TUCLIUILINH M3ydeHre 00eCneunBaroIuX U 00eCeunBaeMbIX JUCIUILTUH
1 2 3 4 5) 6
[IpeamecTByromme TUCHUTLTAHBI

1 Maremaruka + + + +

2 MeTponorusi 1 TEXHUYECKHE + + +

U3MEpEeHUs

3 MuUKpOIpOIECCOPHBIE YCTPONCTBA +

4 OCHOBBI NEKTPOTEXHUKU U + + + +

ANIEKTPOHUKHU

5 IlpuknaaHas MexaHuKa + +

6 CxeMOTeXHHKa +

7 ®usuka + + + +

[Tocnenyromuye AUCIUILTAHBI

1 3amuTa BbITYCKHOMI
KBaJTM(PHKAMOHHOMN pabOoThI, BKITFOUAs

+ + + + + +
MOJIFOTOBKY K IIPOLIEIype 3allMUThl U
MIPOLIETYPY 3aTUTHI
2 MopenupoBaHUE CUCTEM YIIPaBICHUS + + + + +
3 OcHOBBI POOOTOTEXHUKHU + + + +
4 [IpenaunmoMHast mpakTUKa + + + + + +
5 IIpomblinieHHbIE pOOOTHI + + + + +

MEHTBI 1 YCTPOMCTBA CUCTEM

6 Dneme YCTPOWCTBA CUCTE + + + +

ABTOMAaTHUKHU

5.4. CooTBeTcTBHE KOMIIETEeHIM I, (pOpMHUPYyeMBbIX PH U3YUYEHUH JUCUMILIMHBI, U BH/I0B 3aHATHI
CootBercTBHE KOMMETEHUUH, (HOPMUPYEMBIX MpPH H3YyYEHUH AUCUMIUIMHBL, U BHUJIOB 3aHITUN
IpeZCTaBiIeHo B Tabmuie 5.4.
Tabnmuua 5.4 — CooTBeTcTBHE KOMIETEHLMH, (HOPMUPYEMBIX NPH H3YyYEHUH AMCLUUIUIMHBI, U BUIOB

3aHATHI
KoMrereniu Buel 3ansaTuii
@opMBI KOHTPOJIA
n Jlex. JIa6. pad. Cawm. pa0.
I1K-3 + + + 3amura otyera, OTYET MO
naboparopHoii pabore, 3a4ér,
Tect
[1K-8 + + + 3ammura otyera, OTYET MO
nmabopaTtopHoil padote, 3auérT,
Tect
6. UnTepakTuBHBIE MeTOABI U (OPMBI OPraHU3ALUHN O0yUCHH S
He npenycmorpeno PYIIL

7. JIabopaTropHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabnuie 7.1.
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Tabnuna 7.1 — HaumeHoBaHue 1a00paToOpHBIX paboT

Tabmure 9.1.

8. lIpakTHyeckue 3aHATHS (CEMUHAPHI)
He npenycmorpeno PYIIL.

9. CamocrosiTesibHasA padoTa
Buasr camoctosiTensHOM paboThI, TPYAOEMKOCTh U OPMHpPYEMbIe KOMIIETEHITUH MTPEICTABICHEI B

Tpynoemkocts, Dopmupyemblie
HazBanus paznenos HaumeHnoBanue 1abopaTopHbIX padoT PR ’ PMHDPY
q KOMITETEHITUT
5 cemectp

2 DNeKTpUYECKue UccnepoBanue u pacueT MEXaHUYECKHUX 6 [1K-3, ITK-8
MAIlIUHBI IOCTOSHHOTO | XapaKTePUCTHUK ABUTATells MOCTOSHHOTO TOKA
toka (OM IIT) C He3aBUCUMBIM BO30OyxaenunemM([2], ctp. 12-

19)

HccnenoBanue xapakTepUCTUK 4

AIIEKTPOMAIIMHHOTO TeHEpaTopa

nocrosiuaoro Toka ([3], ctp. 7-11])

Hroro 10
3 ACUHXpOHHBIE UccnenoBanue u pacuyet XapaKTEepPUCTUK 8 ITK-3, T1K-8
nsurarenu (AJl) TpexdazHOro acHHXpoHHOTO aBuraressi([3],

cTp. 33-41)

Hroro 8
5 CHunoBEble HccnenoBanue BoIIpsAMUTENEH 0THO(DA3HOTO [1K-3, IIK-8
npeoOpa3zoBaTeN U TOKa ¥ CryIakuBamux GrisTpos ([3], cTp.
yCTpoiicTBa 33-39)])
ynpasierns Sl HccnenoBanne onHodazHoro 4

IBYyX0OMoTO4YHOTO TpaHnchopmaropa ([3],

crp. 12-18])

Hroro 8
Hroro 3a cemecTp 26

Tabnuua 9.1 — Bunel caMmocTosTenbHON PabOTHI, TPYIOEMKOCTh U (hOpMUPYEMBbIE KOMITETECHITUU

Bunsl camocrostensHol | TpymoeMkocTs, Dopmupyembie
HasBanus paznenos . PYA ’ PMHDPY @DopMBbI KOHTPOJIS
paboThI q KOMITETEHIUHT
5 cemecTp
1 Beenenue. O0uue Ilpopaborka 4 I1K-3 3auér, 3ammuTa
Bonpockl OM u D11 | 1eKunoHHOrO Marepuaia oruera, OT4er no
ITogroroBka k 4 nagopaTE)rp Hon
nabopaTtopHbeIM paboTam papote, fect
Hroro
2 Dnektpuueckue  [IpopaboTka [K-3, TTK-8 3auér, 3amura
MAaITUHBI JIEKIIMOHHOTO Marepuaia oruera, OTYeT MO
né)lc\:;(ﬁ?Horo TOKA  T1o7roTOBKA K 4 nagopaT%pHon
T T
( ) n1abopaTopHBIM paboTam pabore, Lec
Odopmitenre 0T4eTOB 1O 6
nabopaTropHbeIM paboTam
Uroro 14
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3 ACHHXPOHHBIE [TpopaboTtka 4 ITK-3, TIK-8 3auéT, 3amura
nsurarenu (AJl) JIEKIMOHHOI0 Marepuasa oruera, OT4er 1no
IToaroroBka K 4 naboparopHoi
71abopaTopHBIM paboTam pabore, Tecr
OdopmiteHre 0T4eTOB 10 4
nabopaTopHbBIM paboTam
Utoro 12
4 Cunxponnble OM IIpopaboTka 6 I1K-3 3auér, Tect
u OM JIEKUMOHHOI0 Marepuasa
CHEIHAIHOTO Vitoro 6
Ha3HAYCHUS
5 CunoBblie [TpopaboTtka 8 ITK-3, TIK-8 3auéT, 3amura
npeoOpa3oBareiy U JEKIIMOHHOTO MaTepHrasa ordera, OT4eT MO
yCTpOMCTBa TToAroToBKa K 4 nabopaTopHOi
yrpasnerus D11 11a60PATOPHBIM PaBoTaM pabote, Tect
Odopmienre 0T4eTOB 1O 8
1abopaTopHBIM paboTam
Htoro 20
6 OCHOBBI [IpopaboTka 4 IK-3 3auér, Tect
MPOEKTUPOBAHUS JIEKIIMOHHOTO MaTepuana
MC Htoro 4
Hroro 3a cemectp 64
Hroro 64
10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PYIIL.

11. PeliTuHrOBasi cucTeMa JJIsl OLCHKH YCIIeBaeMOCTH 00y4ar0IMXCst

11.1. BajsibHBbIE OLEHKH /ISl 3JIEMEHTOB KOHTPOJIsI
Tabnuna 11.1 — bayuibHBIE OIIEHKH JIJIS1 SIEMEHTOB KOHTPOJISI

11.2. Ilepecyer 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH

o N MaxkcuManbHBIN
. MaxkcuMabHBIH MaxkcumaTbHBIT
DneMeHThI y4eOHOM OaJiy 3a mepuo Bcero 3a
6amt Ha 1-yto KT ¢ Gann 3a nepuon
JesITeTbHOCTH mexay 2KT u Ha ceMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
5 cemecTp
3auér 20 20
3ammra orTyera 10 10 25
Otuer no naboparopHoii 30 10 45
pabote
Tect 10 10
Hroro makcumym 3a 10 40 50 100
nepuoa
Hapacratomum urorom 10 50 100 100

[Tepecuet OamIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH TpecTaBieH B Tabmmie 11.2.
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Tabmuma 11.2 — IlepecueT 6ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKU

banibl Ha 1aTy KOHTPOJIBHOW TOUKHU OrneHka

> 90% ot MakcuManbHOU cyMMBI OaitoB Ha aaty KT 5)

Ot 70% no 89% ot makcuMaabHON CyMMBI OaioB Ha jary KT

4
Ot 60% 1o 69% oT MakcuMaabLHON CyMMBI OaiT0B Ha aary KT 3
2

< 60% ot MakcuMaIbHON cyMMbI OasioB Ha nary KT

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULMOHHYIO M MEKIYHAPOJAHYI0O OLIEHKY
[lepecueT cymmbl 6a/IJIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MPEACTaBIeH B TaOnuIle
11.3.

Tabmuna 11.3 — I[lepecuer cymmbl 6aIOB B TPATUITMOHHYIO M MEXKIYHAPOIHYIO OILICHKY

Hrorosasi cymma 6aiios,

Ouenka (I'OC) YYHUTHIBACT YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (OTIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1o) (3a4TeHO) 75 -84 C (xoporo)
70-74
65 - 60 D (ynoBieTBOpUTENIBHO)

3 (YAOBIETBOPUTENIHHO) (3a4TEHO) 60 - 64 E (H0CpeicTaeiio)
2 (HEYROBACTBOPUTEILHO) (1e Hwmxe 60 6ammos F (HeynoBneTBOpUTENBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOE M MH(OPMALIMOHHOE OOecredeHne JUCHUIITMHBI

12.1. OcHoBHas uTeparypa
1. Onexrpuueckue mammasl/ M. M. Kamman. - M. : Akagemus, 2012. - 496 c. — ba3oBsrii
yueOHukK. (Hanuuue B 6nbnuoreke TYCVYP - 50 5k3.)
2. DOnexrpuueckne Mammuel / A. II. Enudanos, I A. Emudanos. - CII6. [DnexTpoHHBIH
pecypc]: Jlanp, 2017. - 294 ¢. — Pexum poctyma: https://e.lanbook.com/reader/book/95139/#2 (nara
oOpamenus: 11.11.2021).

12.2. lononHuTEIBHAS IUTEPATypa
1. OO6pycuux B.II. Dnexkrpuueckue MamMHbl [DIEKTPOHHBIM pecypc]: YdyeOHoe mocobue. —
Tomck: TYCVYP, 2012. - 207 C. — Pexxum JIOCTYyTIA:
https://sdo.tusur.ru/mod/resource/view.php?1d=213620 (nara obpamenus: 11.11.2021).

12.3. YueOHO-MeTOAUYECKIE MOCO0Us

12.3.1. O0s3aTe/ibHbIe Y4eOHO-MeTOANYeCKHE MOCOOUs

1. O6pycuux B. II. Dnexrpuueckue MamuHbl [DNEKTpoHHBIH pecypc]: PykoBoacTBo k
OpraHu3al CaMOCTOATENbHON paboThl cTyaeHToB Mo crneuuansHoctd 210106 "IIpombinuieHHas
JIEKTPOHHKA". — Tomck: TYCYP, 2012. - 41 c. —  Pexum JIOCTYyTIA:
https://sdo.tusur.ru/mod/resource/view.php?id=213621 (nara obpamenus: 11.11.2021).

2. Tyces 10.B., 3aituenko T.H., Xarauxo B.U., Basumosa C.K. Meroanueckoe mocobue 1mo
7a00paToOpHBIM ~ 3aHATHAM U JUCHMIUIMH  «OJeKTpolipeoOpa3oBatenbHble  ycTpoiictBa POCy»,
«DNEeKTPONUTAHUE CUCTEM CBSI3M», «TeXHUYEeCKHue CpelcTBa aBTOMATHU3aluM», «DHEProcuIoBoe
00OpyIOBaHME BO3AYIIHBIX CyIOB M a’pomoproB». — Tomck [OnekrponHblid pecypc]: Tomckuit
TrOCYJapCTBEHHBIM YHMBEPCUTET CUCTEM YIPABICHUS M paguodeKTpoHuku, 2021. — 64 c. — ma
naboparopHbeix pabor — Pexum moctyma: https://sdo.tusur.ru/mod/resource/view.php?id=256005 (mara
obpamenus: 11.11.2021).

12.3.2. YuyeOHO-MeTOAMYECKHE TOCOOUS ISl JIMI] C OTPAHMYCHHBIMHU BO3MOKHOCTSIMH 310POBbSI U
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WHBAJIHI0B

Y4eOHO-MeTOqMUeCKe MaTeprabl sl CaMOCTOSTEIbHOW U ayIuTOPHON pabOThl 00YJarOIIUXCS
W3 YHCIIa JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI M MHBAIHUIOB MPEIOCTABISIOTCSA B opMax,
aIalTHPOBAHHBIX K OTPAaHHMYCHHUSIM UX 37I0POBbsI M BOCHIPUSATHUS HH(DOpMAIIHH.

JLst M1l ¢ HAPYIIeHUSIMH 3peHusl:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOW (hOpMe YBEITUUYCHHBIM IIPHQPTOM.

JIist Jid1L ¢ HAPYIIeHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

JlJ1s1 JIN1 ¢ HAPYUIEHUSIMHM OTIOPHO-ABUTATEJLHOTO annapara:

- B (hopMe PIIEKTPOHHOTO JIOKYMEHTA;

- B IIe4aTHOU (hopme.

12.4. IlpodeccuonaibHbie 6a3bl JAHHBIX U HHGOPMAIHOHHBIE CIIPABOYHbIE CHCTEMBI
1. Cucrema «Koncynprantllnroc»y — www.consultant.ru (mocrymua c¢ IIK Ooubmmotexu) - mns
3HaKOMCTBA C HOPMAaTUBHBIMH JOKYMEHTaMH

13. MarepuaibHO-TEXHHYECKOE o0ecnevyeHue TUCHUILUIUHBI U TpedyeMoe MPOrpaMMHoOe
o0ecreyenue

13.1. O6uue TpedoBaHNS K MATEPHATbHO-TEXHMYECKOMY M MPOrPAMMHOMY 00ecredeHn 0
AMCUMILTNHBI

13.1.1. MarepuaJibHO-TeXHHYECKOEe U POrPAMMHOe o0ecneyeHue sl JIEKINMOHHbIX 3aHATHIH
Jnis mpoBeneHusi 3aHATUN JICKIIMOHHOTO THIA, FPYMNIOBBIX U MHIUBUIYATbHBIX KOHCYIIBTAIIHU,
TCKYLICTO KOHTPOJIA U HpOMe)KYTOIIHOfI aTTCCTAllMU UCIIOJIB3YCTCA yqe6Ha91 aAyauTopusa C KOJHUYCCTBOM
MOCa/IOYHBIX MecT He MeHee 22-24, 00opyaoBaHHas JOCKOHM U cTaHIapTHOU yueOHOM Mebenbio. MMerorces
JEMOHCTPAIIMOHHOE 000pyAOBaHWE W Yy4eOHO-HAINISAIHBIC TOCOOWS, OOSCICUMBAIONIUE TEMATHYCCKHE
WUTIOCTPAIUH 110 JICKIIMOHHBIM pa3zesiaM AUCHUTUIHHBI.

13.1.2. MarepuaJIbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecredeHne 1JIs J1adopaTopHbIX pador

JlaGoparopus 31€KTpOMAIIINH U AIEKTPOIpeoOpa3oBaTeIbHbIX YCTPOICTB

ydeOHas aynuTOpHsl JJISi TPOBEACHUS 3aHATUN JICKIMOHHOTO THUNA, y4deOHas ayJuTopus JUIs
MIPOBEICHUS 3aHATUI MPAKTHUECKOTO TUIIA, yueOHas ayAUTOPUS JUIsl IPOBEACHUS 3aHATUI 1a00paTOpHOro
THUTIA, TOMEIIEHUE [T TPOBEICHHSI TPYIIIIOBBIX Y WHANBUAYAIBHBIX KOHCYIBTAIHHA

634034, Tomckas obmnacte, . Tomck, Bepmmnuna ynuna, a. 74, 310 ayx.

Onucanue uMmeroIerocs 000pya0BaHus:

- Crenp ¢ nabopaTopHbIMU paboTami (8 mIT.);

- Kommnekt cnenuanu3upoBaHHol ydeOHOI Mebeny;

- Pabouee mMecTo mpenogaBarelis.

[TporpammHoe obecrieueHne He TpeOyeTcsl.

13.1.3. MarepuajibHO-TeXHHYECKOE U MPOrPaMMHOe o0ecredeHne ISl CAMOCTOSATEeIbHOH padoThl
s camocTosTenbHOI paboThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIIbIOTEPHBIE KJIAcChl),
PacIoJIOKEHHBIE TIO a/IpecaM:
- 634050, Tomckast o6macTs, T. Tomck, Jlennna npocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnacTtb, I. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas o6nacTs, T. ToMmck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Bepiauna ynuia, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yueOHast Mme0Oeb;

- koMmnbioTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIBIOTEPHI MOJKIOUEHbl K ceTh «HTepHeT» M o0ecnednBaroT JOCTYI B 3JIEKTPOHHYIO
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WH(OPMAITMOHHO-00Pa30BaTEeNIbLHYIO CPEy YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe oOecreyeHne TUCUUIIIMHBI JIs JIMI C OTPAHUYEHHbIMU
BO3MO’KHOCTSIMHM 310POBbSI  HHBAJIU/10B

OcBocHME IUCUUIUIMHBI JINIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBbs M MHBAJIUAAMHU
OCYILIECTBIISIETCS C UCTIONB30BaHMEM CPEACTB 00YUEeHHUs OOIIET0o U CHEIMAIbHOTO Ha3HAUCHHS.

[Tpr 3aHATHAX € OOydYarOUIMMHUCSA € HAPYLIEHHSIMH CJIyXa [PEJyCMOTPEHO MCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYJIbTUMEAUMHBIX CpPEICTB M JAPYIrMX TEXHUYECKHX CpEACTB
npuema/mepenadd ydeOHOW MH(pOpMAaLUU B AOCTYHHBIX (opMax, MOOMIIBHOM CHUCTEMBI NpEroiaBaHMs
Ui 00y4aloMMXCS C WHBAIMIHOCTBIO, MOPTATUBHOW MHAYKIIMOHHON CHUCTEMBL. Y4eOHas aymuTopus, B
KOTOpPOW 3aHMMAIOTCSl OOy4arolluMecs C HapylleHHEeM cilyXa, 00OpyaoBaHa KOMIIBIOTEPHOW TEXHMKOM,
ayIMOTEXHUKOH, BUICOTEXHUKOU, NIEKTPOHHOMN JOCKOH, MYIIBTUMEIUHHON CUCTEMO.

ITpu 3aHATHAX C OOYYAIOUIMMUCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHKE B
JIEKUMOHHBIX U YYEOHBIX ayAUTOPHSIX BO3MOKHOCTH IIPOCMOTpPA YAAJIEHHBIX OObEKTOB (Harpumep, TEKCTa
Ha JIOCKE WM Cllaiifia Ha SKpaHe) Ipu IMOMOIIM BUACOYBEINUUTENEH 111 KOM(POPTHOIO IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOyYalOIIMMHUCA € HApPYLIEHWSIMM OIIOPHO-IBHMIaTeJIbHOIO ammapara
UCHOJB3YIOTCSl aJbTE€pPHATUBHbIE YCTPOWCTBA BBOJA HMH(OpPMALMM U JAPYrHMe€ TEXHUYECKHE CpeICcTBa
npuema/mepenadu ydeOHONW WHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI OOyYSHHS JUIS
JIOZIEN ¢ MTHBAJIMJHOCTBIO.

14. OneHovHbIE MaTepvajJabl  METOANICCKUEC PEKOMECHAAIUH MO OPraHU3allui U3YUYCHUN
JAUCHHUIIIMHBI

14.1. Conep:xaHue OLEHOYHBIX MATEPUAJIOB U METOAHYECKHE PEKOMEHIAIMHU
I[J'ISI OIICHKHN CTCIICHU C(l)OpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHMHA 3aKp€HJ'IeHHBIX 3a I[HCHHHHHHOﬁ
KOMIIETEHIIMH UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBEBIE 3aAaHUA
1 DnekTpuyeckasi MalimHa — 370 .....

COBOKYITHOCTb KOHCTPYKTUBHO O6I>6I[I/IH6HHBIX " IEpEMCIIaCMbIX OTHOCUTCIIBHO APYT Apyra
OJICMCHTOB

SJICKTPOMECXAHUYICCKOC yCTpOﬁCTBO, OCYHICCTBIIAIOIICC npeo6pa30BaHHe MEXaHUYECKOU OHCPIUU B
SJICKTPUUCCKYIO

AIIEKTPOMEXaHUYECKOE YCTPOICTBO, OCYIIECTBRIsIOMIEe MPeoOpa30BaHue MMEKTPUIECKON IHEPTHH B
MEXaHUYECKYIO

AIEKTPOMEXAHNYECKOE YCTPONUCTBO, OCYIIECTBIISAIONIEE B3aUMHOE ITPeoOpa3oBaHue MEXaHNYECKOH U
IEKTPUYECKON YHEPTUH

2. Kakoe ¢u3udeckoe SBJICHHE MOSICHSIET PUCYHOK?

SIBIIeHME BOBHUKHOBEHUS CUIIbI, JEUCTBYIOLIEN HA TPOBOJHUK C TOKOM
SIBrieHrEe BOBHUKHOBEHUS MPOAOJIBHON CHIIBI, JEHCTBYIOIIEH Ha
JIBUOKYILIEHCS TPOBOJTHUK

SBnenne Bo3HMKHOBeHU JJIC B ABMKYIIEMCSI MPOBOJHUKE

SIBrieHrE BOBHUKHOBEHUS TOKA B ABMKYIIEMCS MPOBOJHUKE
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3. Kakas ommbxka JronyiieHa npy rnosiCHeH!H MpaBuiia npaBoi pyku?

HeBepHo PACIIOJIOKCHA JIAAOHb: CUJIOBBIC JIMHWUU NOJIZKHBI BXOOAWUTH B
TBUIbHYIO CTOPOHY JIAZIOHU

HesepHo pacrnionoxena 1aoHb: O0JIBIION Majen Heo0X0IuMo
COBMECTHTb C HAIIPABJICHUEM CHJIOBBIX JIMHUN MarHUTHOTO MOJIS
HesepHo pacrionoxeHa J1afjoHb: C HalIPAaBICHUEM [IEPEMEILIECHUS
HEOOX0IMMO COBMEIIATh 4 BBITSIHYTHIX MAJIbLIA

HeBepHo YKa3aHbl IMOJIF0Ca MAariHuTHOT'O MOJIA: CUJIOBBIC JIMHUUW JOJIKHBI
BBIXO/IUTh U3 ceBepHOTo nostoca N 1 BXOJUTh B KOXKHBIN HOMIOC S

Ha pucynke n3obpakeHa jeBas pyka

4. Iepecuer ckopoctu N [06/MuH] B ckopocTh ® [pan/c] mpoussoaurcs mo hopmyiie:

1 ® =n /60

2 O=N"T

3 ®=n 7 /60

4 ®=n 21 /60

5 ®=n -2 -60

6 ®=n-9,55

7 ®=n/9,55

5. Bpamjaronieecss MArHUTHOE TOJIE CO3MACTCH ....o.uu........ CHUCTEMOM EPEMEHHOTO TOKa

OnnodazHok
Tonbpko nByx(asHoM
Tonbko TpexdaszHoit
MHuoroda3zHoit

6. [To criocoOy BkIItOYeHHS] OOMOTKH BO30YKIEHUS SJIEKTPHUECKIE MAIIMHBI TOAPA3IEISIFOTCS Ha . ...
3J'IGKTpI/I‘~I€CKI/IC MalIHbI C MArHUTHBIM W DJICKTPOMArHUTHBIM B036}’)KJIGHI/I€M

DNeKTpUUeCcKre MaIIMHbBI C HE3aBUCHUMBIM, TIOCIIEI0BATENIbHBIM, MapalljIeIbHBIM U CMEIIaHHBIM
BO30YXKJIEHUEM

KonnexkTopHble 1 6€CKOJUIEKTOPHBIE

MammHbI TOCTOSTHHOTO M IEPEMEHHOT0 TOKa

7. I1o criocoOy co31aHns MAarHUTHOTO MOTOKA DIIEKTPUYECKUE MAITUHBI MOPA3/ICISIOTCS Ha .. ..
3J'IGKTpI/I‘~I€CKI/IC MallrHbl C MArHUTHBIM U DJICKTPOMATIHUTHBIM B036y)KI[eHI/I€M

DNeKTpUUeCcKre MalIMHbI C HE3aBUCUMBIM, TIOCIIEA0BATENIbHBIM, MapalljIeIbHBIM H CMEIIaHHBIM
BO30YXKJIEHUEM

KomnnexkropHble 1 6€CKOIIEKTOPHBIE

MammHbI TOCTOSTHHOTO M IEPEMEHHOT0 TOKa

8. Ha xakom pucyHke U300pakeHo ycIoBHOE rpaduyeckoe 0003HaueHHE aCHHXPOHHOH 3JIeKTPUIECKON

MAIIIUHBI?
1 2 3 4 5 6 7
O O '
= | Y\
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10. quy paBHa 4aCTOTa BpalllCHUA MAarHUTHOI'O IIOJIA CTAaTOPa aCHHXPOHHOI'O JIBUT'aTCJId B 00/MuH?

1 2 3 4
60f | 60f | 27 f 2z f
P P

11. dan Tpexda3Hblii aCHHXPOHHBIN JBUTATENb C HOMUHATBHBIMU JAHHBIMHU:

[Muraromee Hanpspxkenue — 220 B; yacrora nutaroniero Hanpspbkenus — 50 ['1; HoMuHanbHast CKOPOCTh —
2800 06/mMuH; HOMUHATBHAs MOIIHOCTh — 15 kBT. UeMy paBHa CHHXpPOHHAsh CKOPOCTH (CKOPOCTb

BpaIIeHUsI MArHUTHOTO TIOJISI CTaTOpa) JAHHOTO JBUTATENS?

1

2

3

4

5

6

7

8

9

10

100

500

1000

1500

2000

2500

3000

3500

4000

Jpyroe

12. Kakas u3 Touek Ha rpaduKke MEXaHUIeCKOW XapaKTePHUCTUKU

COOTBETCTBYET MOMEHTY Hauaja IMycKa B XOJ
ANEKTpOoABUTATENS?

. Touka 1
. TOUKa 2
. TOYUKa 3
. Touka 4

DN BN WN =

. HA OlHA U3 YKa3aHHbIX

13. Ha xakom pucyHKe H300pakeHO yCIOBHOE Tpaduieckoe 0003Hau€HNE CHHXPOHHOMN AIIEKTPUIECKON
MAaIlIUHbI?
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o}--

!
I
1
O-—-—d-——

15. lan Tpexda3Hplii CHHXPOHHBIN IBUTaTElh C HOMUHAJIbLHBIMU JaHHBIMH:
[Turaromee Hanpspxkenue — 220 B; wacrora nutatomiero HanpsoxeHus — 50 I'ii; HomuHanbHast CKOPOCTh —
1500 06/MuH; HOMHHAILHAsE MOITHOCT — 10 KBT. CKOJIBKO IMap MOIK0COB UMEET JaHHbIN JBUTaTeNh?

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 Jpyroe

16. Ha xakom pucyHke n300paxeHa MexaHuuecKas XapaKTepuCTUKa CHHXPOHHOTO ABUTaTess?

T
My

n n n
Ny My n; |

17. UckyccTBeHHas MEXaHH4YeCKas XapaKTepUCTUKA -

CUHXPOHHOTO JBHUTaTels, W300paKeHHass Ha PHCYHKE,

COOTBETCTBYET ... [ -
NOHWKEHHOMY HallpsDKEHUIO MUTalus | p===———————————— e
MTOBBIIIICHHOMY HAMPSKEHUIO TUTaHUS 0.5 e
NOHIWKEHHOW 4acTOTe MUTAIOLIEro HapsbkeHns | p—————————————————
NOBBIIICHHOW YacTOTE MUTAIOUIETO HaNpspkelnss | [ ———"———""""""""

AIWN|F-
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18. Ha kakoM pricyHKe N300pakeHO YCIOBHOE rpadudeckoe 0003HAUYCHUE IIEKTPHUUSCKOM MAITIHBI
MTOCTOSTHHOTO TOKa?

1 2 3 4 5 6 7
U,
O Or L.
== — YY" — |

19. Kaxkoii u3 cmoco00B MO3BOJISIET YBEIMYUTh CKOPOCTH XOJOCTOTO XOJa JIBUTATeNsl MOCTOSHHOTO TOKa
HE3aBHUCHUMOTO BO30YKJIEHHS OTHOCHTEIBHO CKOPOCTH XOJIOCTOIO XOJa Ha eCTEeCTBEHHOM
MEXaHUYECKOU XapaKTEPUCTHUKE?

1. yMeHbIIIEHNE HATPSHKSHUS STKOPSL.

2 yBeIWYEHHUE HAINPSDKEHUS SIKOPSI.

3. yMCHBIIICHHE TOKA BO30YXKICHUSI.

4. yBenuueHue ToOKa BO30YKICHUS.

5. mocnenoBaTenbHOE BKIIIOUCHUE B LIETh SKOPS PeocTara.

6. W3MEHEeHWE TapaMeTpOB OJHOBPEMEHHO BKIIIOYEHHBIX 2-X PE3UCTOPOB — CONPOTHBICHUS,
HIYHTHPYIOIIETO SKOPb, U MOCIIEI0BATEIHLHOTO COIPOTHUBIICHUSI.

20. Jlau JATIT He3aBHCHMOTO BO3OYXKACHHSI ¢ HOMHHALHBIMH JaHHBIMU:
nuraroiee Hanpsbkenue — 110 B

TOK Harpy3ku — 25 A

CKOpOCTh BparieHus — 95 panu/c

COIPOTHBIIEHHE STKOPS — 2 OM

K03 $UIHEHT 1osie3Horo aewcteus — 0,8

neperpy30uHasi ClocoOHOCTh — 2.

Omnpenenutp nyckoBor Tok 11T npu HOMUHATIBPHOM MUTAIOIIEM HANPSHKEHUN

1 2 3 4 5 6 7 8 9 10 11 12

5A 10 A 15A 20A | 25A 30 A 35A | 40A | 45A | 50A | 55A 60

14.1.2. 3auér
I. Teopernyeckuit BOpocC. YCTPOUCTBO U IPUHIUI ACUCTBUSA CUHXPOHHOI'O JIBUTATE.
II. Teopernueckuii Bonpoc. OqHO(a3HBIN yIpaBiIsieMbli BBIIPSIMUTENb.
II1. 3agaua
Haun JIIT nezaBrucumMoro Bo30yK/IeHUS ¢ HOMUHAJIbHBIMU JJAHHBIMU:
nuraroliee Hanpsbkenue 220 B
TOK Harpy3ku 10 A
ckopocTb Bpamienus 200 pan/c
conpoTusieHue skops 2 Om
k03¢ GuIeHT nonesnoro aevicraus 0,85
HeoOxomumo:
1. ITocTpOUTh €CTECTBEHHYIO MEXAaHUYECKYIO XaPAKTEPUCTHKY.
2. I[ocTpouTh UCKYCCTBEHHBIE MEXAHUYECKNE XaPAKTEPUCTUKHU IS CIydaeB:
a) HalpspKeHUeE Ha sikope cocTabisieT 40% oT HOMMHAIIBHOTO;
0) moTok Bo30yxaeHus1 yMeHbIIeH Ha 40%;
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Cnucox TECOPETHYECCKHUX BOIIPOCOB AJ4 3a4Y€Ta

1.

[\9}

3.

4.

W

)

8.

e

10

I1.

12.

13

14.

15.

16.

17.

18.

19.

20.

21.

Corn

OOme BOMPOCHI  EKTPUUECKUX ABUrareined — KiaccuuKkanusi, HPUHLIUIBI JEHCTBHS,
KOHCTPYKTHBHOE HCIIOTHEHHE, YCIOBHBIE Tpaduueckue 00O3HAYEHUS HAa CXeMax HIEKTPUYECKHX
MPUHLIMITHAIBHBIX.

[IpyuHUMI 1EHCTBUSA U KOHCTPYKTUBHOE HCIIOJIHEHME DICKTPUYECKUX JABUIATEICH ITOCTOSHHOIO TOKA,
UX MAacIOpPTHBIE JIaHHBIE U OCHOBHBIE CXEMbl BKIIIOYEHHUS B 3aBHCHMOCTH OT CIOCO0a BKIIIOYEHUS
0OMOTKHU BO30YKJICHHS.

MexaHn4ecKkue U 3JIEKTPOMEXaHNYECKUE XAPAKTEPUCTUKHU JJICKTPUYECKUX JBUrAaTeIed MOCTOSHHOTO
TOKa — QHATUTHYCCKUN W TpaQuuecKuil BUJ XapaKTEPUCTUK C YKa3aHHEM XapaKTEPHBIX TOUEK
MEXaHMUYECKUX XapaKTePUCTUK Ha rpadukax JUlsl pa3InYHbIX CXEM BKIIFOUEHUS.

[Tyck B X0 ABUTATENS MOCTOSHHOTO TOKA C HE3aBUCUMBIM BO30YKJIEHHEM: MPOOIEMbI ITycKa B XOA U
MeTOoABl MX pemeHus. Pacder mapaMeTpoB 3JIEMEHTOB CXEM BKJIKOYEHHA. MeToauka IMOCTPOCHHUs
IIyCKOBOW MarpaMMsl.

Crioco0bl peryaupoBaHUs CKOPOCTH JIEKTPUUECKUX JIBUTATENCH MOCTOSHHOIO TOKAa ¢ HE-3aBUCHUMbBIM
BO30YX/IEHUEM: CXEMBI BKIIFOUECHUS U IPaUKH MEXaHUYECKUX XapaKTEPUCTHK.

[Torepu MomHOCTH U KO3(p(PULMEHT MONE3HOro AeMcTBUS ABMUrarens MOCTOSHHOIO TOKa. Meroauka
pacdera TOTEpb MOIIHOCTH H KO3(DUIMEHT TMOJE3HOrO MACHCTBHS [UIS DIIEKTPONpPUBOIA C
JIBUraTesaeM MOCTOSIHHOIO TOKa HE3aBUCUMOT'O BO30YXKIE€HUS.

CpaBHUTENBHBII aHANIU3 CIOCOOOB PETYIMPOBAHUS CKOPOCTH JJIEKTPUYECKUX JABHUTaTenei

IIOCTOSIHHOT'O TOKAa C HE3aBUCUMBIM BO30Y)KJIEHUEM MO TEXHUKO-?KOHOMHUYECKUM IOKA3aTEeIIsIM.
Hawnyummii cnoco® peryaupoBaHHsT CKOPOCTH JIIEKTPHUYECKUX JIBUTATENCH IMOCTOSHHOTO TOKa C

HE3aBUCUMBIM BO30YKJICHHEM U €r0 TEXHUKO-IKOHOMUYECKOEe 000CHOBaHHE.

TopMmo3HBIE peXUMBI ABUTaTells IOCTOSIHHOIO TOKAa C HE3aBHUCHUMBIM BO30YKIEHHEM — CXEMBI
BKJIOUEHUS, TpapUKH MEXaHMYECKUX XapaKTEpPUCTHK TOPMO3HBIX PeXHMOB. Pacuer mapa-merpos
CXEM BKIIFOYEHUS 1 OPOCKOB TOKA M MOMEHTA IPH U3MEHEHUH BEIIMYMHBI TUTAIOIIEr0 HAPSHKCHUS.

. PeBepc nBuraresnst HoCTOSHHOTO TOKa: MPoOJIeMbl PEBEPCUPOBAHUSI K METO/IbI UX PELICHHUS.

CxeMbl BKJIIOYEHUS OJJIEKTPUYECKUX JBUTATEJIed IOCTOSHHOTO TOKA — C HE3aBUCUMBIM,
[IOCJIEIOBATENIbHBIM, MapajuleJIbHBIM M CMEIIaHHBIM BO3OYyXJIeHHeM. [paduku MexaHHYecKux
XapaKTEePUCTHUK JUISl pa3JIMYHBIX CXEM BKIIIOUEHHUSI.

ONeKTpOMAIlIMHHBIE TEHEepaTopbl — KiIAacCU(pHUKAlMs, HTPUHLIUIBI JEHCTBUS, KOHCTPYKTHBHOE
HCIIOJTHEHHE, YCIOBHBIE I'paduyeckre 0003HaUEHUS Ha CXeMax JIEKTPUUECKUX MPUHLIUITNATbHBIX.

. DJIEKTPOMAIIMHHBIN FE€HEpaToOp MOCTOSHHOIO TOKA: IPUHLIMI IEHCTBUS, NACIIOPTHBIE JAHHBIE, CXEMBI

BKJIIOYEHHUS] (C HE3aBHUCHUMBIM BO30YXKIEHHEM M CaMOBO30YXIEHHEM), TIpadUKH BHEIIHUX

XapaKTEPUCTUKH JUIsl PA3JIMYHBIX CXEM BKIIFOUCHHUS.

DJNEeKTPOMAIIMHHBIA TE€HEeparop IOCTOSIHHOTO TOKAa C HE3aBHUCHUMBIM BO30YXAEHHEM: HPHUHIIMII
JEICTBYS, NACIIOPTHBIE JaHHBIE, CXEMA BKJIFOUEHHUS, OCHOBHBIE DKCILTyaTallMOHHBIE XapaKTEPUCTUKH
U METOAMKA UX CHSTHSL.

[IpyHIMI NENCTBHS M KOHCTPYKTMBHOE MCIIOJIHEHME ACHHXPOHHBIX JIBUTaTeJIed, MX MAaCIOpPTHBIE

JAHHBIC U OCHOBHBIE CXEMBI BKIIIOUEHUs. PacyeT CHHXpOHHOM CKOPOCTH ACUHXPOHHOTO JIBUTaTEIIA.
MexaHuueckue M JJNEKTPOMEXAHUYECKHE XAPAKTEPUCTUKM AaCUHXPOHHBIX  JBHUTATelled —
aHATUTUYECKUH M rpaduyeckuii BHJ XapakKTEPUCTHK C YKa3aHHMEM XapaKTepHBIX TOYEK

MEXaHWYECKUX XapaKTepUCTUK Ha rpapuKax JJIsl pa3IMdHbIX CXEM BKIIOUECHHUS.

Ilyck B X0 aCHMHXPOHHOTO JBUTATENs: MPOOJEeMbl MyCKa B XOA M METOAbl UX peuieHus. Pacuer

IapaMeTPOB 3JIEMEHTOB CXE€M BKJIFOUEHHS [T PEAIM3alMU ITyCKa B XOJI aCHHXPOHHOIO JBUTATEIIS.
Crioco0bl  peryaupoBaHUsi CKOPOCTH AaCHHXPOHHOTO JBUTareNiss C (pa3HbIM pPOTOPOM: CXEMBbI

BKJIFOUEHUS U TPA(PUKU MEXaHMUECKUX XapaKTEPUCTHUK.

CriocoObl perynupoBaHUsl CKOPOCTH ACHMHXPOHHOTO JIBUTATENl C KOPOTKO3aMKHYTBIM PO-TOPOM:

CXEMBI BKJIIOUEHUS U IPaPUKU MEXaHUUECKUX XapaKTEPUCTHUK.

CpaBHUTENBHBIN aHAJIN3 CIIOCOOOB PETrYIMPOBAHUS CKOPOCTH ACHHXPOHHOTO JIBUTATENS 110 TEXHUKO-

SKOHOMHYECKUM MOKA3aATEISAM.

Haunyummuii croco6 peryiupoBaHHs CKOPOCTH JEKTPUUECKUX JBUraTesei mepeMeHHOro ToOKa U ero
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TEXHUKO-3KOHOMHYECKOE 00O0CHOBAHUE.

22. TopMO3HBIE PEKHMBI ACHHXPOHHBIX JIBHTATEIEd — CXEMbI BKJIIOUCHHS, PAcueT NapaMeTPOB CXeM
BKJIFOYCHUS, IPAQUKH MEXaHUYECKUX XapPAKTEPUCTUK TOPMO3HBIX PEIKHMOB.

23. PeBepc acCHHXPOHHBIX JIBUTATEIICH.

24. Cxema 3amerieHus Gpas3pl aCHHXPOHHOTO JBHUTATEIIS.

25 TlyckoBbie CBOWCTBAa aCHHXPOHHBIX JBHrareieid. YCIOBHE NMyCKa B XOJ aCHHXPOHHBIX JIBHTATEIICH.
CrnocoOBl yImy4IleHHs ITyCKOBBIX CBOMCTB aCHHXPOHHBIX JIBUTATEIICH.

26. OmHo(a3Hble AaCHHXPOHHBIC JIBUTATENIM: KOHCTPYKTHBHOE WCIIOJIHEHHE, TPHHIUN JCHCTBUS,
MeXaHHUYECKasi XapaKTEePUCTHKA, TIPOOIEMBI ITyCKa B XOJ.

27. DIeKTpOMaIIMHHBIE TeHEPaTOPhl IEPEMEHHOTO TOKA C HEMOABIKHBIM SIKOPEM: HMPUHIUIBI 1EHCTBHSA
Tpex(a3HbIX T€HEPATOPOB, CXEMbI BKIIFOUEHUS, OCHOBHBIE IKCILTYyaTaAllHOHHbIE XapaKTEPUCTHKH.

28. Peaknus sKopsi B 2JMEKTPOMAIIMHHBIX T€HEPAToOpax IMEPEeMEHHOr0 TOKAa €€ BIMSHHUE Ha CBOWCTBA
TEHEpaTopoOB, BUJ XapaKTEPUCTUK I€HEPATOPOB C yUETOM SIBJICHUSI PEaKLIUN.

29. CUHXpOHHBIE JBHUTraTeld — KOHCTPYKTHBHOE WCIOJIHEHUE, MPUHIMUI JCUCTBUS, PACUe€T CKOPOCTH U
IIOCTPOEHUE MEXAHMYECKOH XapaKTEepUCTHKH CHUHXPOHHOIO JBUIaTels, MpoOJieMbl IycKa B XOI U
METOJIbI UX PEIIEHHs], CHIOCOOBI PETYIHPOBAHUS CKOPOCTU M PEBEPC CHHXPOHHOTO JABHUTATEII.

30. BeHTHIIbHBIE ABUraTEIN — KOHCTPYKTUBHOE HCIIOIHEHUE, IIPUHIIUIT AEHCTBHSL.

14.1.3. Tembl J1a0OPATOPHBIX Pad0OT

HccnenoBanue W pacyeT MEXaHMYECKUX XapaKTEPHCTUK JIBUrarelisi IOCTOSHHOTO TOKa C
HE3aBHCHMBIM BO30YKICHHEM

([2], cTp. 12-19)

HccenoBanue U pacdeT XapaKTePUCTUK TpeX(a3HOTO ACHHXPOHHOTO JIBUTATEIIS

([3], ctp. 33-41)

HccnenoBanue BeITPSIMUATENEH OHO(GA3HOTO TOKa U critaxuBatomux ¢puisTpos ([3], ctp. 33-39])

HUccnenosanue omHohaszHoro qByxooMorounoro Tpanchopmaropa ([3], crp. 12-18])

HccnenoBanne xapakTEpPUCTHK 3JIEKTPOMAIIMHHOTO TeHepaTopa MmocTossHHoro Toka ([3], crp. 7-
11])

14.2. Tpeﬁona}ma K OHCHOYHBIM MaTepuajJgamMm AJid JUl ¢ OrpaHUYCHHBIMHA BO3MOKHOCTAAMU
310pOBbHA U UHBAJIU/I0B
I[J'ISI Jan; € OrpaHUYC€HHBIMHU  BO3MOXHOCTAMHU 3A0POBbSA W HHBAJIMAOB MNPEAYCMOTPCHBI
AOHOJHUTEIBHBIC OICHOYHBIC MAaTCpHaJIbl, ICPCUCHb KOTOPBIX YKA3aH B Ta6J'II/II_Ie 14.
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Ta6Jmua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OLICHUBAHUA JJIA JIUL C OTPAHUYCHHBIMH BO3MOKHOCTSAMU

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcst

C HapyleHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapyumieHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

Buasl TOIMOIHUTEIILHBIX OLIEHOYHBIX
MarepuanoB

TecTbl, MUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAaM K 3a4€Ty,
OIIPOC 0 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOSATENIFHBIE PA0OTHI, BOIIPOCHI K
3auery

@opMbI KOHTPOJIS U OLEHKHU
pPe3yJIbTaTOB O0yUYCHUS

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
O0IIEeMETUITUTHCKIM
MOKa3aHUsM

TecTbl, MMCbMEHHBIE CAMOCTOSITEIIHHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIBbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO IPOBEPKA
METOJIaMH UCXOSl U3 COCTOSHUSA
00yyaronierocst Ha MOMEHT ITPOBEPKU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS 1 HHBAJIN/I0B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, 8 UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJMIaM YyBEJIMUYMBAECTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. Jlis Takux OOydaroUmuxcs NpeaycMaTpuBaeTcs
nocTynHas popMa npeocTaBiIeHHsl OTBETOB Ha 3a/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHUS pPE3YJAbTaTOB OOYYEHHUS JIMI] C OrPAHWYCHHBIMH BO3MOXKHOCTSMHU
310POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT MpelocTaBleHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBbS i BOCIPUATHS HH(OPMAIINN:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETMUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B re4aTHoM (opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUISL JIMII C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3[0pPOBbS U HHBAJIHUJIOB
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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