PEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/IZKETHOE OBPA30BATEJIBHOE
YYPEKJAEHUE BBICHIEI'O OBPA3OBAHUSA

CTABPOIIOJIbCKU IT'OCYJAPCTBEHHBINA ATPAPHBIV YHUBEPCUTET

CTABPONOABCKHA TOCYAAPCTBEHHbIA
ATPAPHBIH YHHBEPCHTET
YTBEPXKIAIO
Hupekrop//lexan

MHCTUTYTa arpoOHOJIOTHH U
MPUPOIHBIX PECYPCOB
Ecaynko Anekcanap HukomaeBuu

« » 20 T.

Pabouyasi nporpamMmMa JUCHMILIAHBI

b1.0.15.03 DyeKkTpOoTeXHUKA U AIEKTPOHUKA

19.03.02 IIpoxyKThl MUTAHUS U3 PACTUTEIBHOTO CHIPHS
TexHomoruu XpaHCHUA U nepepa60TKH MMpoAYKIMHU PAaCTCHUCBOACTBA
OakajaBp

OYHas

Craspornosnb, 2025



1. eans aucMnIMHbI

Ilenpto OCBOECHMSI AMCLMILIMHBI «OJIEKTPOTEXHUKA M D3JIEKTPOHUKA» SBIAETCA TEOPETHYECKAs MU
MpaKTHYecKas IMOArOTOBKAa OOydaroluXcsi B 00JacTU 3JEKTPOTEXHUKH U DJIEKTPOHUKU B TaKOM CTENEHH,
YTOObl OHM MOITIM OOOCHOBAaHHO BBIOMPATh HEOOXOAMMBIE MJISI ONPEAETICHHOIO TEXHOJOIMYECKOIo
rporecca 3eKTPOTEXHUUYECKUE, EKTPOHHBIE, AIEKTPOU3MEPUTENbHBIE MPU-00pbl U YCTPONCTBA, a TaKKe
YMEJH UX MPaBUIBHO 3KCILTYyaTHPOBATh

2. IlepeyeHb IUIAaHMPYEMBIX Pe3yJbTATOB O0y4YeHHMs] MO0 MCUHMIJIMHE, COOTHECEHHBIX € IJIAHHU-
PYeMbIMH pe3yJIbTATAMM OCBOEHHS 00Pa30BATEIbHON MPOrpaMMbl

[Ipouiecc u3yyeHus: TUCHUILIMHBI HampaBlieH Ha GopmupoBanue cieayroumx kommerenuuii OIT BO
Y OBJIQJICHHUE CJICIYIONIMMHE PE3yJIbTaTaMU 00yUEHUS TI0 JUCIUILTUHE:

Kon n HanmeHoBaHue Kon n HanmeHoBaHue [lepedyeHb TUTAHUPYEMBIX PE3YIIBTATOB O0yUCHHSI
KOMITETEHIINU UH/IUKATOpa JOCTHXKEHUS 0 JUCLUTUINHE
KOMITETCHIINN
OIIK-3 Cnocob6en | OIIK-3.2  Pa3pabarbiBaet | 3HaeT
UCTIOJIb30BATh 3HaHUS | TEXHOJIOTHYECKHUE METOABI pacueTa M JIJIEKTPHUUYECKHX H3MEPEHUH B
WH)XCHEPHBIX  IPOLECCOB | IPOLIECCHI C| LIemAX MOCTOSIHHOTO U IEPEMEHHOT0 TOKa
npu peeHnn | 00eCTieYeHueM  BBICOKOTO | yMeeT
npoeCcCHOHANBHBIX  3a]1a4 | yPOBHS UCIIONb30BAaTh METOJBl pacuera U U3MEpeHHi
u AKCILTyaTalluy | BHEProcOepeKeHUs U | TapaMeTPOB AEKTPUUYECKHUX IIETIeH MOCTOSIHHOTO U
COBPEMEHHOTO UCIIOJIb30BAaHUsl HOBEHIUX | IEPEMEHHOT0 TOKa
TEXHOJIOTHYECKOTO TOCTIDKEHUH TEXHUKU BJIajJleeT HABBIKAMU
o0opyaoBaHus u HaBbIKAMHM  JJIEKTPUYECKMX  H3MEpEeHuil B
npubopoB NPaKTUYECKUX LEISIX
[1K-3 Opranuzanus | [1K-3.1 IIpumensier | 3Haer
BEJICHUS METOIBI noaoopa U | METOJIBI pacueTa U noaoopa 31eKTpooOopy10BaHUS
TEXHOJIOTHYECKOTO SKCILTyaTaluu JUIL TEXHOJOTMYECKOTo Ipoliecca
mporecca B paMKax | TEXHOJIOTHYECKOTO ymeeT
MPUHATON opraHusanuu | 000py/1I0BaHuUs IpY | IPUMEHATh METOJAbl MOJ00pa M OIKCIUTyaTaluu
TEXHOJIOTHH TIPOW3BOJICTBA | TPOM3BOJICTBE  MPOAYKTOB | DIIEKTPOOOOPYAOBAHUS  JUISI  TEXHOJOTHYECKOTO
NPOAYKTOB NUTAHUS W3 | MUTAHUSA u3 | mporuecca
PaCTUTEIIEHOTO CHIPhS PaCTUTEIILHOTO CHIPhS BJIajieeT HABbIKAMU
HaBbIKAMU pacyeTa MOIIHOCTEH M  3arpy3Ku
ANIEKTPOOOOPYZIOBaHUSI B paMKax TPUHATOH B
OpraHu3alu TEXHOJIOTHH MIPOU3BOJICTBA
NPOAYKTOB MTUTAHUS U3 PACTUTEIBHOTO CHIPHS

3. MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Jucuumimza
MIPOIPaMMBI.

«INEKTPOTEXHUKA M JIIEKTPOHUKA» SBIICTCS MUCIHMIUIMHONW OO0s3aTENHHOM YacTH

N3yuenne quCIUIIUHBI OCYIIECTBIISIETCS B 4cemecTpe(-ax).

Jlis OCBOEHUSI JTUCUUIUIMHBI «OJNEKTPOTEXHUKA U SJIEKTPOHHMKA» CTYJIEHThl HUCHOJIb3YIOT 3HAHMS,
YMEHUS ¥ HaBBIKH, COPMHUPOBAHHBIE B TIPOLIECCE U3YUCHUS JUCIUTUINH:

BBenenue B mpodeccnoHalbHYIO AESITETbHOCTD

OcHOBBI 00111IEH M HEOPTAHUYECKON XUMUHU

OpFaHI/ILIeCKaH XHUMMUA

O3znakomuTenbHasg npakTukaCaHUTapus W TMTMEHA Ha MPEANpHUATHIX MO XpaHEHHIO U IepepaboTke
IPOAYKIMH PACTEHUEBOACTBA

BBenenue B mpodeccnoHanbHy0 AESITEIbHOCTD

OcHOBBI 0011IeH U HEOPTrAHWYECKON XUMUHU

Oprannueckasi XUMust

O3HakoOMHTEIbHAS HpaKTI/IKaBBeI[eHI/Ie B TCXHOJIOTUIO MPOAYKTOB IMUTAHUSA




BBenenue B npodeccuoHaIbHYIO AEATEIbHOCTD
OcHOBBI 00111I€1 1 HEOPTAHUYECKON XUMUHU

OpraHquCKaﬂ XHUMMUA

O3HakomuTenbHas npakTukaO3HaKOMUTENbHAs MPAaKTHKA
BBenenue B npodeccHOHATBHYIO AEATEIbHOCTD
OcHOBBI 00111IEH 1 HEOPTAHUYIECKON XUMUHU

OpFaHI/ILIeCKaH XHUMMUA

OznakomuTtenbHas npaktukallpukinannas MexaHuka
OcBoeHHE AUCHUIIIMHBI «DIEKTPOTEXHUKA U DIEKTPOHUKA» SIBISIETCS HEOOXOAMMOW OCHOBOM st
MOCJIEAYIOIIEr0 U3yUEHUs CIETYIOMNUX TUCHUTUIHH:
[ToaroToBka Kk ciaade u cadya rocyJapcCTBEHHOTO dK3aMeHa
BrinonHeHue u 3amuTa BbIMYCKHOM KBaTU(pUKAIIMOHHON pabOThI

Hayuno-nccnenoBarensckas padora

[IpenmumnioMHas MpakTUKa, B TOM YKCJIe HAYYHO-HCCIEA0BaTeIbCcKas paboTa
Jl06GaBKY U yJIydIIUTENN B IPOU3BOJICTBE MPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO ChIPhs

IInmeBast xumMus
[TumeBass MUKPOOHOIOTHS

[IpoekTHO-TeXHOIOIHYECKAas TPAKTHKA
TpaHCcIOPTUPOBKA CEIBCKOXO35UCTBEHHOIO CBIPBS U MTPOLYKLIUH

4. O0beM IUCUMILUIMHBI B 3a4YeTHBIX €IMHHMLAX € YKa3aHHEM KOJMYeCTBa AKAJeMH4YECKHX 4YAaCOB,
BbIIeJIECHHBIX HA KOHTAKTHYI0 PadoTy ¢ o0yyammmxcsi ¢ mnpenogaBarteideM (N0 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 Pa00Ty 00y4aroIuXcs

OO0mast TpyI0EMKOCTh TUCHUIUIMHBI «DJIEKTPOTEXHUKA U DJIEKTPOHUKA» B COOTBETCTBHH C PabOuUM
y4eOHBIM TJIAHOM U €€ pacrpeielieHre 0 BUaaM padoT MpeICTaBICHBI HIDKE.

KonrakTHas paboTa ¢ nmpernoaBaTeneM, Jac dopma
TpynoeMk Camocrosi- KonTposth IIPOMEXYTOYHOHN
CeMeCTp OCThb JICK- MMpaKTUYECKUE na60paTopH],1e TCJIbHAsA pa- yac ’ arTecralnuu
yac/3.e. UUH 3aHATUSL 3aHATHUS 6oTa, yac (dpopma
KOHTPOJIS)
4 108/3 36 54 18 3a
B T.4. YaCOB:
B UHTEPAKTUBHOM 8 8
¢dopme
NIPaKTUYECKON 18 18 18
MOJITOTOBKH
TpynoeMk BHeaynuTopHas KOHTaKTHas paboTa ¢ mpernoaBaTeaeM, 9ac/des
Cemectp OCTb Kypcosas Kypcogoit 3auer Huddepenmmporan Koncynprarmm Y
Jac/s.e. pabora MPOCKT HBIN 3a4eT nepesa 3K3aMeHOM
4 108/3 0.12

5. Conep:xanue IMCHUIVIMHBI, CTPYKTYPHPOBAaHHOe M0 TemMaM (pa3aejiaM) C YKasaHMeM OTBe-
JEeHHOI0 HA HUX KOJIMYeCTBA aKAaIeMHUYeCKHX YaCOB M BU/I0B Y4€OHBIX 3aHATHH

Ne HaumMenoBanue pasnena/remsl

KonuyectBo yacos

Cemectp

BCETro

Cemunapck
Ue 3aHATHA

Jlexnn

[IpakTuueckue
JlaboparopHsbie

CamocrosrenbHas

pabora

DopMel
TEKYILEro
KOHTPOJIS

yCIIEBaEMOCTH U
MIPOMEKYTOYHON
aTTecTaluu

O1ieHOYHOE
CpENCTBO
MIPOBEPKU

pe3ybTaToB
JIOCTYDKEHUS
WHAUKATOPOB
KOMIIETEHIIUH

Kon
WHIUKAT
OpoB
JOCTHXK
E€HUs
KOMIIETE
HITAH




1. |1 pa3men. DnekTpudecKue enu
Beenenue. OOmme cBeleHUs O K
OHTpOJIbHAS
MIPOHU3BOJICTBE, nepeaade,
L1 pacnpeneneHul U HOTpedlIeHun 6 2 4 ! KTl pabora
QIIEKTPHUYECKON SHEPTUH.
OcHOBBI 3NEKTPUIECKUX KonTponbHast
1.2. |u3MepeHuil Toka, HaNpsDKEHUS U 6 2 4 1 KT 1 pabota
MOIIHO-CTH.
Merob pacuera K
. OHTPOJIbHAS
JNIEKTPUYECKUX IIeNe: MeToA
1.3 3akoHOB  Kupxroda, wmeron 6 2 4 ! KTl pabota
KOHTYPHBIX TOKOB.
KontponbHas
Onuodasusie SIIEKTPHUIECKH p
1.4. uenn.‘b p 6 | 2 4 1 KT 1 pa6ora
Koutponbnas
1.5. |Pe3oHaHC HaNpsDKEHUH U TOKOB 6 2 4 1 KT 1 pabora
KonrtponbHas
L6. Oobmume cBemeHust 0 Tpex(dasHBIX 6 ) 4 1 KT 1 paGoTa
SNMEKTPHUYECKUX IETISX.
KonTtponsnas
Coenunenust 3Be3a u p
1.7. S 8 4 4 2 KT 1 pabora
2 paznen. DIeKTpOMarHUTHbIE
2. | ycTpoHCTBa U 3AEKTPHUECKHUE
MalINHBI
VYerpoiicTso, MIPUHLIMII
51 |AeicTBhs, OCHOBHBIE 3 4 4 5
XapaKTePUCTUKH
TpaHc(hOpMaTOPOB
KouTtponbnas
OnexTpuueckue MaIIUHbI P
2.2 | socrommmoro Toxa 8 4 4 2 KT2 pabora
Kontpomibhas
23 OnexTpuuecKue MalIlHbI 2 4 4 ) KT 2 paGora
MIEPEMEHHOTO TOKa
3. |3 pa3nmen. OCHOBBI DNEKTPOHUKU
KontponbHas
31 3J'I€M€VHTHa$I 6aza 2JIEKTPOHHBIX 14 4 10 ) KT 3 paGoTa
YCTPOHCTB
KouTtponbHas
39 Mukpornpoueccopbl u ] 4 4 5 KT 3 aBora
MHUKPOKOHTPOJLIEPHI p
IIpoMeXyTOYHas aTTeCTalus 3a
Hroro 108 | 36 54 18
Hroro 108 | 36 54 18

5.1. JIeKUMOHHBIH KYPC € YKa3aHHEM BHA0B MHTEPAKTHBHOM ()OPMBI IPOBEICHUS 3aHATHH

Tema nexiuu (u/vmm
HaMMEHOBAHHE pa3Jien)

Bceero,

4acoB / 4acoB

o ConeprxaHue TeMbl WHTEPAKTUBHBIX
(BUI UHTEPAKTUBHON (HOPMBI .
N (u/unu paznena) 3aHATUI/
NPOBEICHUS 3aHITHHN )/
MpaKTHYECKast
(mpakTHYeckasi MOArOTOBKA)
MOJITOTOBKA
Beenenne. O6mme ceemenust | OOlIMe cBeleHHs O TPOU3BOJACTBE, Iepeaauye,
0 IPOU3BOJCTBE, Iepeade, |PaCHpPElCICHUH U IIOTPEOIEHMU  DJIEKTPHIECKON
pacnpenesieHuu 1 SHEPIHUH. 3aKOHBI ANMEKTPUIECKUX nenei 2/-
NOTPEOICHUU PICKTPUYECKON | TOCTOSTHHOTO TOKA.
SHEPTHH.
OCHOBBI  BJIEKTPUUYECKUX W3MEpPEHU  TOKa, 2/1

OCHOBBI NIEKTPUUECKUX




I/ISMGPCHI/II\/II TOKa, HaIIpsAXKCHUA 1 MOIITHO-CTH.
HaIpsKCHUA U MOIIIHO-CTH.

Mertombl pacueTa Mertonapl pacyera BIEKTPUYECKUX LIENEH: METOJ

SIIEKTPHYECKHX ILIEMEl: MeToy | 3aK0HOB Kupxroga, MeTo1 KOHTYpPHBIX TOKOB. 2/

3akoHOB Kupxroda, metos
KOHTYPHBIX TOKOB.

Onnodasuele snekrpudeckr | OMHOMA3HBIE JICKTPUYECKH LETIH. 2/
TN,
Pe3oHaHC HaNpsKeHUit 1 Pe3onanc HampspkeHMH H = TOKOB: YCIOBHS U 5.
TOKOB CIICACTBUA.
OO0wue cBeneHus o O6mme cBemeHUs O Tpex(da3HBIX DICKTPUUECKHUX
TpeX(a3HbIX JIECKTPUICCKUX | LICTIIX. 2/-
LeTISIX.
CoenuHeHus 3B€31a U CoenuHeHus 3Be3/1a U TPEYTOIBHUK 4/
TPEYTOJbHUK
YeTpoicTBO, MPUHIUIT YCTpolcTBO,  NPUHLMI — JACHCTBUS, OCHOBHBIC
JIEUCTBUSA, OCHOBHBIC XapaKTC-pUCTUKHU TpaHc(hOpMaTOPOB. 4/1
XapaKTEPUCTUKH ABToTpanchopmatopsl, U3MEpUTENbHbIC
TpaHcGopMaTopoB TpaHC(opMaTopsI
YCTpolcTBO, NPUHIMUIT ~ JEW-CTBUS, OCHOBHBIC
DJIEKTPHYECKHE MAIIMHbl | X3PAKTCPUCTHKH ANEKTPUIECKHIX MaIlliH m
IIOCTOSHHOI'O TOKAa IIOCTOSTHHOI'O TOKa:

TEHEPaTOPOB U JBUTATEIICH

YCTpoicTBO, NPUHIMIT  JEW-CTBUS, OCHOBHBIC
DJIeKTpUYecKHe MalliHbl | XAPAKTEPUCTHKH AIEKTPUUECKUX MaIlH

4/1
MEPEMEHHOTO TOKa MNEPEMEHHOTIO TOKA: ACHHXPOHHBIC W CHUHXPOH-HBIC
JIBUTATEIIA U TCHEPATOPHI.
OnemeHTHass 0aza  ANEKTPOH-HBIX  YCTPOMCTB:
DneMmeHTHas 0aza ANOAbI W TPaH3HUCTOPBHI. O6H_H/Ie CBC-ACHUA O 4/2
SJICKTPOHHBIX YCTPOHCTB BBIIIPSIMUTENSAX, TPAH3UCTOPHBIX M ONEPAIlMOHHBIX
YCHUITUTEISIX.
Mukponporeccopbl 1 MUKPOKOHTPOJUIEPHI, MX HC-
MPIKpOHpOHeCCOpI)I u I10JIB30BaHUC B TCXHOJIOTHYCCKUX mnmpouneccax. 4/2
MHKPOKOHTPOJIIEPHI Ctpyk-Typa MHKpPOKOHTpoJiepa. BBeaeHue B
MIPOTrPaMMHUPOBAHKE
Utoro 36
5.2.2. JIaGopaTopHbIe 3aHATHS ¢ YKa3aHHEM BH/0B NIPOBe/ACHUS 3aHATHH B HHTEPAKTHBHOI (hopme
Bceero,
. 4acoB / YaCOB MHTEPAKTUBHBIX
HaumenoBanue DopMBI IPOBEJICHUS K TEMBI 3aHITHI o
N 3aHATUN/ TPaKTHYECKas
pasnena (BUJT MHTEPAKTUBHON (POPMBI IPOBEICHUS HO/TOTOBKA
JUCITUATITUHBI 3aHATUH )/(TIpaKTUYECKas TOJATOTOBKA)
BH]I Yachbl
Beenenune. OO0mue
CBCJICHUS O
MIPOU3BOJICTRE,
rnepeaade
peaate, Uccaenosanue 3akona OMa 71a0. 4
pacnpenesneHuy 1
noTpedIeHun
AIEKTPUYECKOM
SHEPTrHH.
OCHOBBI HccnenoBanne CMEIIaHHOTO COCIUHCHHUS J1a0. 4




ATEKTPUICCKIX
HU3MEpPEHUM TOKa,
PE3UCTOPOB
HaIPSDKCHUS U
MOIIIHO-CTH.
MerTtonsl pacuera
AIEKTPUICCKIX
Henei: MeToj [TocnenoBarensHOE COEUHEHUE PE3UCTOPA U 136 4
3akoHOB Kupxroga, KaTYILIKU UHIYKTUBHOCTHU ’
METO]T KOHTYPHBIX
TOKOB.
Onnodazubie [TocnenoBarenbHOE COETMHEHUE 136 4
ANIEKTPUYCCKH TSTTH. KOHJ/ICHCATOpa U KaTYIIKU WHIYKTUBHOCTH. '
Pe3onanc .
. HccenenoBanue pe3oHaHca HAPS)KEHUN na0. 4
HaMpPsDKEHUH U TOKOB
OO01Me cBEIEHNA O
Tpexda3HbIX Tpexdaznas Harpy3Ka, COSAMHEHHAS [0 CXEME 136 4
AIEKTPUUECKUX «3Be31a» )
LEeMsX.
Coenunenus 3Be3na | TpexdasHas Harpy3Ka, COSIMHEHHAsS IO CXeME 136 4
U TPEYTOJILHUK «TPEYTOIBHUK '
VYcrpolicTBo,
MPUHINT JEUCTBUS
PUHIHIL 1 ’ HccnenoBanue paboThl 0gHO(A3HOTO
OCHOBHBIC nao. 4
Tparcdopmaropa
XapaKTePUCTUKH
TpanchopmMaTopoB
DNEKTPUIECKUE
HccnenoBaHue mycka ABUraTelisi OCTOSHHOTO
MaIuHbI nao. 4
toka (JI1IT)
MIOCTOSTHHOTO TOKa
DNEeKTpUIECKHUE HccnenoBanue mycka Tpexgpa3HOro
MaITuHbI acuHxpoHHoro aurarens (A/Jl) nao. 4
MIEPEMEHHOTO TOKa C KOPOTKO3aMKHYTBIM POTOPOM
DnemeHTHas O6a3a
HccnenoBanue oaHO(}a3HOTO MOCTOBOTO
AIEKTPOHHBIX nao. 4
. BBITIPSIMUATEIIS
YCTPOMCTB
DnemeHTHas 6a3a
AIEKTPOHHBIX HccnenoBanue onepaniioOHHOTO YCUITUTENS nao. 4
YCTPOMCTB
DnemeHTHas 6aza
EKTDOHHELX HccnenoBanne OCHOBHBIX JIOTHUECKUX 136 )
po! snemenros U, WJIN, HE :
YCTPOICTB
Muxkporporieccopsl
" [TporpamMmmupoBaHre MUKPOKOHTPOJIIEpA nab. 4
MUKPOKOHTPOJLIEPHI
5.3. Kypcosoii npoekT (padora) y4eOHbIM INIAHOM He NPe1yCMOTPEH
5.4. CamocrosiTesibHasi pa6oTa o0y4aronierocs
TeMbl /UK BUJBI CAMOCTOSTEIIEHONW PabOTHI Yacsl




OO6mue cBeAeHUs O MPOU3BOJICTBE, IIepeaaye, paciupeieIeHUH U TOTPEOICHIN
ANEKTPUUECKOU SHEPTUU. 3aKOHBI AIEKTPUUECKUX IENel MOCTOSTHHOTO TOKA.

OCHOBBI 2NIEKTPUUECKUX U3MEPEHNI TOKA, HAIIPSKEHUS U MOLTHOCTH:
K1acCU(UKAIHS AIEKTPOU3MEPUTENLHBIX IPHOOPOB, METOBI H3MEPEHHS U
CUCTEMBI U3MEPEHUS.

MeTtobl pacuera 3JEeKTPUUECKUX LieTiel: MeTo] 3akoHoB Kupxroda, meron
KOHTYPHBIX TOKOB.

OI[HO(baSHBIG QJICKTPUUCCKHU LCIIU: aKTUBHAA, MHAYKTHBHAsA, CMKOCTHAA U
CMCIIaHHAA Harpy3kKa.

Pe3onanc HaprI)KeHI/Iﬁ " TOKOB: YCJIOBHUS U CIICACTBUA.

OO6mume cBeaeHUs 0 TpeXpa3HBIX IECKTPUICCKUX METIAX.

CoenuHenus 3Be3/1a U TPEYTroJbHUK. MOITHOCTH Tpexha3HOM LeTH.

YCeTpoicTBO, IPUHITUTT ACHCTBUS, OCHOBHBIE XapaKTe-PUCTHKU TPAHCPOPMATOPOB.

ABTOoTpaHchopMaTOpbl, U3MEPHUTEIbHBIE TPAHCHOPMATOPHI

Y eTpoiCcTBO, IPUHIUIT AEHCTBUSA, OCHOBHBIE XapaKTEPUCTUKHU NIEKTPUUECKHUX
MAlIlUH TOCTOSIHHOT'O TOKa

YcTpolcTBO, MPUHIUIT JEUCTBUS, OCHOBHBIE XapAKTEPUCTUKH SIIEKTPHUUECKUX
MalllH NCPEMCHHOI'O TOKAa: aACUHXPOHHBIC 1 CUHXPOHHBIC JABUTATCIIN U
TeHEePaToOPhI




DJIeMeHTHI U YCTPOICTBA IM(PPOBOM TEXHUKH: JIOTUYECKHUE FIEMEHTBI, TPUITEPHI,
PErucTpbl, CYUETYUKHU UM-ITYJILCOB U JP.

Mukpornpoueccopsl 1 MUKPOKOHTPOJUIEPHI, UX UC-TI0JIb30BaHUE B
TEXHOJIOTHYEeCKuX Ipoleccax. CTpyKTypa MUKpOKOHTpoJuiepa. Benenue B
MIPOrpaMMHUpPOBaHHE




6. IlepeueHb yueOHO-MeTOAMYECKOr0 oOOecrevYeHUsl Ui CAMOCTOSITeIbHOH PadoThl o0y4yarlmxcs IO
AUCHUILINHE

VYyebHO-MeTOAMYECKOE  O0OECTeUeHne I CaMOCTOATEIbHOW  paboThl  O0ydaromierocss 1o
TUCIUIUIMHE  «OJEKTPOTEXHUKA M DIEKTPOHHKA» pPa3MElIeHO B  AJIEKTPOHHOW HH(POPMAIMOHHO-
o0pa3oBaTenbHON cpe-Ae YHUBEpPCUTETa W JOCTYIHO A OOyYarolIerocss 4epe3 ero JUYHBbIA KaOMHET Ha
caiite YHuBepcurera. YueOHO-MeToInYecKkoe 00ecreyeHne BKIIF0YaeT:

1. Pabouyto mporpaMmMy TUCIHMILTHHBI « IEKTPOTEXHUKA U DJICKTPOHUKAY.

2.Meronuyeckue PEKOMEHIAIMU [UJIsl OPTaHU3AIMH CaMOCTOSITENbHON paboThl oOywaromierocs Mo
TMCIUTUIAHE «DIEKTPOTEXHUKA U IIEKTPOHHUKAY.

3. Meroauyeckue peKOMEHIAIMU 0 BHINOTHEHHUIO MHUCBMEHHBIX paboT (KOHTponbHas padora) (mpu
HaJU4MH).

4. Meronuyeckue pPEKOMEHIAIMHM TIO BBIMIOJHEHUIO KOHTPOJBHON pPaOOTHl CTYJEHTaMH 3a0YHOM
(hopMbI 00yueHUs (IIPH HATTUYUHN)

5. Meronuyeckue yka3aHus MO BBITOJIHEHUIO KypCOBOM paboThl (MpoekTa) (Ipy HAJTUYUN).

JIisi  yCTIeNTHOTO  OCBOEHHS JIUCIUIUTUHBI, HEOOXOIMMO CaMOCTOSITETIbHO JIETaJbHO HW3YYUTh
MpEICTaBICHHBIE TEMBI IO PEKOMEHTyEeMbIM HCTOYHUKAM UH(pOpMAaIIiu:

PekoMeHyeMbie HCTOYHUKH WH(OPMALIAN
(Ne ucrouHmKa)

TeMmsbl AJI1 CaMOCTOATCIIBHOI'O N3YUYCHUSA

n/n OCHOBHas JOITOJIHUTCIIbHAsA MCTOA. JIUT.

(u3 .8 PITM) (m3 m.8 PIIJI) (u3 .8 PIIM)

Beenenue. OO0mue  cBegeHUST O
MIPOU3BOJCTBE, nepenaye,
pacrnpeneeHun " noTpeOaeHun
aneKkTpudeckor  sHepruu. . OOmue
1 |cBemeHuss o NPOU3BOJICTBE, Iepenade,
pacrpeaeeHun u noTpedIeHuN
AIEKTPUUECKOU SHEPrUHU. 3aKOHBI
ANIEKTPUYECKUX  IeMeld  MOCTOSHHOTO
TOKa.

OCHOBBI  DIEKTPUUYECKUX  U3MEPEHHIA
TOKa, HANpPSHKEHUS W MOIIHO-CTH.
OCHOBBI  DNIEKTPUUYECKUX  U3MEPECHHIA
TOKa, HANPSHKCHHS W MOIIHOCTH:
KIIacCU(p UKL
AIIEKTPOU3MEPUTEITHHBIX prOOpOB,
METOJIbI ~ HM3MEPEHUsT U  CHCTEMBI
U3MEpEHUSI.

MeTto b1 pacuera ANEKTPUIECKHIX
nernen: wMeton 3akoHOB  Kupxroda,
MCTOJ  KOHTYPHBIX TOKOB.. MCTO,Z[BI
pacueTa SIIEKTPUYECKHX IETei: MEeTO]
3akoHOB Kupxroga, MeTon KOHTYPHBIX
TOKOB.

OnHodaszHple ANEKTPUYECKH  IIETIH.
OnHodazHple  ANEKTPUYECKH  LEMU:
AKTHBHAsd, HWHAYKTHBHasA, CMKOCTHAasd H
CMeIIaHHAasl Harpy3Ka.

Pesonanc  HampsbkeHMH M TOKOB.
5 |Pe3onHanc  HampspKeHUH W TOKOB:
YCIJIOBUS U CIIEJICTBUSI.

O6mue cBemeHus o0  Tpex(aszHbIX
6 | DJIIEKTPUYECKHX LETIAX. . OOmme
CBEICHUS 0 Tpex(azHbIX




QJICKTPUUYCCKUX LCTIAX.

CoennHeHns 3B€3a U TPEYTOJIBHUK
7 |. CoenuHeHusi 3Be37a U TPEYTOJIbHUK.
MonHocTh Tpexga3zHoH 1enH.

YcerpoiictBo, MPUHIIATT JIeHCTBHS,
OCHOBHBIE XapaKTePUCTHKHU
TpaHchopMaTopoB. VYcrpolicTBo,
8 |mpuHLMI JEHCTBUS, OCHOBHBIE XapaKTe
-pUCTHUKHU TpanchopmMaTopoOB.
ABTOTpanchopmMaTopsl,

M3MEpUTeIIbHbIE TpaHCPOPMATOPHI

DNEKTPUUECKUE MAIIMHBI [MOCTOSHHOTO
TOKa. YCTpOMCTBO, MPUHIMUIT JEHCTBUS,

9 |ocHoBHBIE XapaKTePUCTUKHU
ANMEKTPUYECKUX MAIIUH OCTOSIHHOTO
TOKa

DNEKTPUYECKUE MAIIUHBI MEPEMEHHOTO
TOKa. YCTPOWCTBO, MPUHUMUIT JEHUCTBUS,
OCHOBHBIE XapaKTePUCTUKU

10 ANIEKTPUYECKUX MAIUH TEPEMEHHOTO
TOKa: AaCHHXPOHHBIE M CHHXPOHHBIE
JIBUTATENN U TE€HEPATOPbI
OnemeHTHas 6a3a JIEKTPOHHBIX
YCTPOMCTB. DJEMEHTbl U YCTPOMCTBA

11 |uudpooit TEXHUKU: JIOTUYECKUE
AIIEMEHTBHI, TPUITEPBI, perucTpsl,
CUETYMKHU MM-ITyJIbCOB U JIp.
Mukponpoueccopsl 51
MHUKPOKOHTPOJIEPHI .
Mukponpoueccopsl 51

1o |MMKPOKOHTpOILIEPSI, ux uc-
[0JIb30BAHHE B TEXHOJIOTMYECKUX
poreccax. Crpykrypa
MHUKPOKOHTPOJLIEPA. Beenenue B
IIPOrpaMMUPOBaHUE

7. ®OHA OLEHOYHBIX CPeACTB (OLEHOYHBIX MATEPHAJIOB) /JIsi INPOBEICHHUS IPOMEKYTOYHOH AaT-
TecTalMu 00y4aromuXxcst 0 AUCHUIINHE «DJIEKTPOTEXHUKA M JICKTPOHUKA»

7.1. IlepeyeHb WHAMKATOPOB KOMIETEHHHH ¢ yKa3aHHeM 3TanoB HX (OPMUPOBaHMS B mpolecce
OCBOEHHS 00pa30BaTEIbLHOI MPOrPaMMBbl

JMCIUIINHBL/37€MEHTBI
MIPOTrpaMMBbI (TIPAKTHKH, 1 P 3 4
I'UA), yuacTBylomue B
(hopMHpOBaHUY HHIUKATOPA
KOMITETEH-1IUH 1 2 3 4 5 6 7 8

WNHnukaTop KoMIETeHIUN
(kxon u coneprKaHue)

I/IH)KeHepHaH IIOJAroTOBKa X X X

OTIK-3.2:Paspabatsiaet HayuHo-uccaemoBarenbekas
TEXHOJIOTHYECKHE X

pabora
MIPOIIECCHI C 00CCIICYCHUEM
[peaaumioMHas MpaKkTHKA,
BBICOKOT'O YPOBHS
B TOM YHCJIC Hay4HO- X

SHEProcOepeKEeHUs 1

N nccienoBaTeNbekas pabora
HCIOJIh30BAHUS HOBSHIITUX

JOCTHKEHMI TeXHHKH ITpoeKTHO-TEXHOMOTUYECKAST X X
HPaKTHKa

[1K-3.1:TIpumenser MmxeHepHas IOATOTOBKA X X X

METO/Ibl oI00pa 1 Hay4no-uccnenoBarenbckas

9KCIUTyaTalluu pabota X

TEXHOJIOTM1CCKOTO O3HaKOMHTENbHAS IPAKTHKA X




JMCIUIIINHBL/37IEMEHTHI
MPOrPaMMBI (TIPAKTUKH, 1 2 3 4
I'"A), ygacTBytomue B
(hopMUpOBaHUH HHANKATOPA
KOMITeTCH-1IH 1 2 3 4 5 6 7 8

WHauKaTop KOMIIETCHIUH
(xom 1 conepkaHue)

[IpenmumnioMHas IpaKkTHKa,
B TOM UHCJIe HAYYHO- X

060pyA0BaHus IPH HCCIIeI0BaTebcKas pabora

MIPOU3BOJICTBE IPOAYKTOB
IIpoekTHO-TEXHOIOTHYECKAS
MMUTaHUS U3 PACTHTEIEHOTO X X

MIpaKTHKa
CBIpBs

Temno- 1 Xaf0TEXHUKA
TexHonoruueckas IpakTHKa X X

7.2. Kputepum ¥ INKaJbl OIEHUBAHHUSA YPOBHS YCBOEHHSl WHIMKATOPA KOMIIETEHIHii, ompene-
JISIIONIUE MPOLEeAYPhI OlleHUBAHUS 3HAHUI, YMEHUIl, HABLIKOB U (UJIN) ONBITA JeSITeJIbHOCTH

OrneHka 3HaHWA, YMEHUW W HaBBIKOB M (WJIM) ONBITA JEATEIBHOCTH, XapaKTEPU3YIOIIMX OTaIlbl
(dbopMUpOBaHHS KOMIETCHIMA MO TUCIUIUIMHE «DIEKTPOTEXHHKA W AIIEKTPOHUKA» MPOBOAMTCS B (opMme
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOUHOH aTTeCTAIIH.

Texymuii KOHTPOJL MPOBOJUTCS B TEUCHHE CEMECTpa C LEJIbI0 OMPEIETICHHUS YpPOBHS YCBOCHHS
oOyJaromuMucs  3HaHWW, (QOPMUPOBAHWUS YMEHMM ¥  HABBIKOB, CBOCBPEMEHHOTO  BBISIBICHUS
MpernojaBaTelieM HEJOCTATKOB B IMOATOTOBKE OOydYalOMUXCS W TPUHATHS HEOOXOMUMBIX Mep 1o eé
KOPPEKTHUPOBKE, a TaKXe JJII COBEPIICHCTBOBAHUSA METOIAMKHA OOY4YEHUs, OpraHH3allud y4eOHOU paboThI H
OKa3aHUsl MHAUBHIyAIbHON MOMOIIN 00y4YaomeMycsl.

[IpomexxyTouHast arrectanusi MO AWCIHUIUIMHE «DJEKTPOTEXHUKA M D3JICKTPOHHMKA» MPOBOJIUTCS B
BHE 3a4eT.

3a 3HaHMS, YMEHUS U HABBIKH, TPUOOPETEHHBIC CTYJICHTAMU B TIEPHOJI UX OOYUYEHUS, BHICTABIISIOTCS
onenkn «3AUTEHO», «<HE 3AUTEHO». (wmu «OTJIMYHO», «XOPOLIO», «YAOBJIETBOPUTEJIb-
HO», «HEYJIOBJIETBOPUTEJIbHO» st nuddepeHnmpoBaHHOro 3aueTa/sK3aMeHa)

Jlnis olleHWBaHUsl 3HAHWM, YMEHUN, HAaBBIKOB U (MJIM) OMBITA ACSITEILHOCTH B YHUBEPCHUTETE MPHUME-
HAETCSI OaJNIbHO-PEUTHHIOBasi CHCTEMa OIICHKM KadecTBAa OCBOCHHSA OO0pa30BaTEIbHON IPOTPaMMBI.
OrneHka TPOBOAUTCS TPHU MPOBEICHUU TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M MPOMEXKYTOYHBIX aTTeCTalul
oOyvaronuxcsi. PelTHHTOBass OlLIGHKa 3HAHUW SBJISICTCS HMHTETPUPOBAHHBIM IIOKA3aTeIeM KadecTBa
TEOpPETUYE-CKUX U MPAKTUYECKUX 3HAHUU M HABBIKOB CTYJICHTOB IO TUCITUTLINHE.

CocraB 0aJJIbHO-PEHTUHIOBO OLIEHKHU CTYIEHTOB 04HOI (GopMbI 00yUeHUs

s ctyaeHToB o4HOW (DOpMBI OOYYCHHS 3HAHUS 1O OCBAaWBAEMbIM KOMIICTCHIHSM (OPMHUPYIOTCS
Ha JICKIMOHHBIX U MPAKTUYECKUX 3aHATUAX, a TAKXKE B IPOLIECCE CAMOCTOSITENIbHONU MOATOTOBKHU.

B cooTBeTCTBUM C OAUTBHO-PEUTUHTOBOM CHUCTEMOW OIEHKH, MPHUHITONH B YHHBEPCUTETE CTYICHTAM
HAYUCIISIOTCS OaJUIBI IO CIIEIYIONIMM BHIaM paloT:

. MakcuMaiibHOE
Ne xoHTpONIBHOM OneHoYHOE CPesICTBO Pe3yIbTaTOB MHAUKATOPOB JOCTHKEHHUS
. KOJIMYECTBO
TOYKHU KOMIIETEeHIIUH
0aioB
4 cemecTp
KT 1 KonrtposbHas padora 10
KT 2 KonrtposbHas padora 10
KT 3 KontposbHas pabora 10
Cymma 0a/1710B 110 HTOraM TeKyIero KOHTpoJIst 30
[Tocenienue JEKIMOHHBIX 3aHATHI 20
[TocenieHne NpakTHYECKUX/T1ab0PaTOPHBIX 3aHITHH 20
PesynbpTaTBHOCTH pabOTHI HA MPAKTHUECKHUX/Ta00paTOPHBIX 3aHATUIX 30
Hroro 100
. OueHouHOE CpencTBO MaxkcumanbHoe
No KOHTpOIBLHOM N
TOUKI pe3yJIbTaTOB UHIUKATOPOB KOJIMYECTBO Kputepuu onieHkH 3HaHUN CTYJIEHTOB
JOCTHKCHUN KOMIIETCHIUN 6aymuioB

4 cemecTp




KT 1 KonTponbhas pabota 10

KT 2 Konrponbnas padora 10

KT 3 Konrtponbnas pabora 10

Kputepun u mkajbl OLeHHBAHUS Pe3y/JbTATOB 00y4eHHs HA MPOME:KYTOYHOI aTTecTalluN

[Ipn mpoBeneHWU WTOTOBOW aTTecTaluu «3adeT» («IuQQEpeHINPOBAHHBIN 3a4eTy», «3K3aMEeH»)
IpEeroAaBaTeNlo € COIlacus CTYJEHTa pa3pelIaeTcs BBICTABIATh OLEHKUH («OTJIIMYHOY», «XOPOILIO»,
«YIOBJIETBOPUTEIFHO», «3a4€T») IO pe3ylibTaTaM HaOpaHHBIX OalioB B XOAE TEKYLIET0 KOHTPOJIS
yCIeBaeMOCTH B CEMECTpE 1O BbIIlIe IPUBEICHHOM LIKaJe.

B cmyuae oTkaza — cTyaeHT ciaer 3adeT (auddepeHupoBaHHbIA 3a4eT, S9K3aMEH) M0 MPUBEICHHBIM
BBIIIIE BOMpOcaM M 3adaHusM. MToroBas ycmeBaeMocTh (3auer, AuddepeHIInpOBAaHHBIN 3a4eT, DK3aMEH) HE
MOXKET OIEHHBAThCA HIDKE CYMMbI OaioB, KOTOPYIO CTYAEHT HaOpal 10 WTOoramM TeKyled u
MIPOMEXYTOYHOM YCIIEBAEMOCTH.

IIpu cnaue (3auera, nudQGEPEeHIIMPOBAHHOIO 3a4eTa, HK3aMeHa) K 3apabOTaHHBIM B TEYECHUE
ceMecTpa CTYIAEHTOM OauiaM MpUOaBISAIOTCS Oauibl, TMONMydeHHble Ha (3audere, auddepeHIImpoOBaHHOM
3ayeTe, SK3aMeHe) U cyMMa OalljIoB EPEBOIUTCS B OIICHKY.

Kputepun u mkaJjibl oleHUBaHUS OTBETA HA 3a4eTe

[lo pmuctumumHe «ONEKTPOTEXHWKA W OJCKTPOHUKA» K 3a4eTy JIOMyCKATCS CTYACHTHI,
BBINOJIHUBIINE U CHABIIUE MPAKTHUECKHE PaOOThI MO JUCIUILIMHE, UMEIOIIUE €KEMECSUYHYI0 aTTeCTALHUIO
u 0e3 mpuBsizke K HaOpaHHBIM OayiaM. CtyneHTaMm, HaOpaBmuM Oosee 65 0anmioB, 3a4€T BBHICTABIACTCS IO
pe3yibTataM TeKylled yCrneBaeMOCTH, CTyIEHThI, He HaOpaBmiue 65 0a/uioB, CAAIOT 3a4eT MO BOIPOCaM,
npenycmorpeHHsiM  PITJ[. MakcumanbHas cymMma OayioB 1O NPOMEXKYTOYHOW aTTecTaluu (3a4ery)
ycTaHaBiuBaeTcs B 15 6amos

Bompoc 6unera Kommgectso 6aiioB
Teoperuueckuii Bompoc 05
3amaHus Ha IPOBEPKY YMEHHUH o5
3ajaHus Ha IPOBEPKY HABHIKOB 1o S

Teopernueckuii BOnpoc

5 GayyIoB BBICTABISETCA CTYJEHTY, MOJIHOCTHIO OCBOMBIIEMY MaTepuall JUCLMIUIMHBI MM Kypca B
COOTBETCTBUM C Y4YeOHOH IpOrpaMMoOii, BKJIIOYas BOIPOCHl paccMaTpUBAaeMble B PEKOMEHJOBaHHOMN
MPOTPaMMOM  TOTIOTHUTEILHON CIPAaBOYHO-HOPMATHBHOW W HAYYHO-TEXHUYECKOH JUTEPaTyphl, CBOOOIHO
BIIQJICIOIIEMY OCHOBHBIMU IOHATUSIMH JUCHUIUIMHBL. TpeOyeTrcs NOJHOE NOHMMAaHHE M YETKOCTh
U3JI0KEHHUs OTBETOB IO 3K3aMEHALMOHHOMY 3aJjaHHI0 (OMJIETYy) M JOMOJHHUTEIbHBIM BOIIPOCAM, 33aJaHHBIX
9K3aMEHAaTOpOM. JlomOJHWTENbHBIE BOMNPOCHl, Kak MPaBWIO, JODKHBI OTHOCHTBCA K MaTepuaiy
JUCLUIUIMHBl WM Kypca, HE OTPAKEHHOMY B OCHOBHOM 3K3aMEHALIMOHHOM 3aJjaHUU (OWJIETE) U BBIABIIAIOT
IIOJIHOTY 3HAHUM CTYJEHTA 10 TUCLUIUIMHE.

4 Oamra 3acioyXMBaeT CTYACHT, OTBETHUBIIMK TMOJHOCTHIO M 0e€3 OomubOOK Ha BOMPOCHI
9K3aMEHALlMOHHOIO 3aJaHUsl M IOKA3aBIIMN 3HAHUS OCHOBHBIX IOHATHH JUCLUIUIMHBI B COOTBETCTBUH C
00s13aTeILHONM MPOTpaMMOl Kypca U PEKOMEHJOBAaHHON OCHOBHOM JIUTEPATYPOM.

3 Oamma JaH HEJOCTATOYHO TOJHBI M HEJOCTaTOYHO pa3BepHYTHIH oTBeT. Jlormka wu
MOCJIEI0BATEIbHOCTh M3JIOKEHUS] HMMEIOT HapylleHus. JlomyIieHbl OMIMOKM B PAacKpbITUM IOHATHH,
ynotpebneHnn TepMHHOB. CTYIEHT HE CIOCOOCH CaMOCTOSATENbHO BBIICIUTh CYIIECTBEHHBIE U
HECYIIECTBEHHBIC TPU3HAKM U IPUYMHHO-CICACTBCHHbIE CBs3U. CTyAEHT MOXKET KOHKPETH3HUPOBATh
0000IIEeHHbIE 3HAaHUS, JIOKa3aB Ha MpPUMEpPax MX OCHOBHBIC TOJIOKEHHS TOJBKO C IOMOIIBIO
npernojanatels. PeueBoe opopmieHue TpedyeT nonpaBokK, KOPPEKLHUH.

2 Gamia JaH HETOJHBIM OTBET, MPEeACTABISIOMUN co00i pa3po3HEHHBIE 3HAHUSA 110 TEME BOIPOCa C
CYUIECTBEHHBIMU OIIMOKamMM B  omnpeneneHusx. [IpucyTcTByroT — (parMeHTapHOCTb, HEJIOTMYHOCTh
n3noxeHus. CTyIeHT HEe OCO3HAeT CBA3b JAHHOTO IOHATHSA, TEOPUH, SBICHHUS C JAPYIMMU OOBEKTaMHU
JUCHMIUIMHBEL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3aLMs M JTOKa3aTEIbHOCTh U3JI0KeHUs. Peub HerpamorHas.
JlonosnHUTENBbHBIE U YTOUHSAIOIINE BOIPOCH! MIPENOJABaTeNlsl HE IPUBOJIAT K KOPPEKLUH OTBETAa CTYAECHTA HE
TOJIKO Ha MOCTaBJICHHBII BOIIPOC, HO U Ha JIPYTHe BOIPOCHI JUCIUIINHBL.

1 Gamn JaH HENOJHBIN OTBET, MPEACTABISAIOMINN COOOH pa3po3HEHHBbIE 3HAHMS MO TEME BOIpoca ¢
CYLIECTBEHHbIMU oOlIMOKaMu B  ompeaeneHusx. IlpucyTcTByoT (QparMeHTapHOCTb, HEJIOTUYHOCTH
nznoxeHus. CTyIeHT He OCO3HaeT CBA3b JAHHOIO IOHSTHSA, TEOPUH, SBICHHUS C JAPYIMMU OOBEKTaMHU




TUCHUIUTMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETHU3AIMS M JIOKA3aTEIbHOCTh U3JIOXKEeHUs. Peub HerpamorHas.
JlonomHUTENBHBIE U YTOUHSIONIME BOIPOCHI MPEMNO/IaBaTeliss He MPUBOJAT K KOPPEKIIMU OTBETA CTYJ/ICHTA HE
TOJIKO Ha MOCTABJICHHBII BOIIPOC, HO U Ha JIPYTHe BOMPOCHI JUCITUITAHBL.

0 6ayIoB - MM MOJIHOM OTCYTCTBHM OTBETA, UMEIOIIETO OTHOLIEHHE K BOIIPOCY.

3ajaHus HAa TPOBEPKY YMEHUN U HaBBIKOB

5 GamtoB 3anaHusl BBHITIOJHEHBI B O00O3HAYEHHBIN NpENojJaBaTeiieM CPOK, MHUChbMEHHBIM OT4eT O3
3aMecdaHuii. PaboTa BEIIIOJHEHA B IIOJTHOM 00beMe ¢ COOIOCHUEM HEOOX0JUMOM MOCICA0BATCILHOCTH.

4 OGamra 3amaHus BBHITIOJHEHBI B OO0O3HAYCHHBIM NPENojaBaTelieM CpPOK, MUCBMEHHBIH OTYET C
HEOOJIBITUMH HETOYETAMHU.

2 OamwroB 3amaHus BBINOJHEHBI C 3aJEP)KKOM, IUCBMEHHBIH OTYET ¢ Hemodetamu. Pabota
BBITIOJIHEHA HE TOJHOCTHIO, HO 00BEM BBITIOJHEHHOM YacTH TaKOB, YTO IMO3BOJSET MOJYYUTh NMPABUIbHBIC
pe3yIbTaThl U BHIBOIBI.

1 OautoB 3amaHus BBIIOIHEHBI YACTHUYHO, C OOJBIINM KOJIHYECTBOM BBIYHCIMUTENIBHBIX OIIMOOK,
00beM BBITTOTHEHHOM YacTH PabOThI HE MO3BOJISAET C/IEaTh MPABIIBHBIX BHIBOJIOB.

0 OamnoB 3amaHus BBIMOJTHEHBI, MMCHMEHHBIA OTYET HE MPEJCTABICH WiM paboTa BHINIOJHEHA HE
MOJIHOCTBIO, U 00BEM BBIMIOJTHEHHOM YacTH paObOTHI HE MO3BOJISIET ClIeTIaTh IPABUIILHBIX BEIBOJIOB.

7.3. IlpuMepHble OLIEHOYHBbIe MAaTepHAdbl UIA TEKYILIero KOHTPOJSI YCIeBAaeMOCTH H IPOMEKY-
TOYHOH aTTeCTALMM M0 UTOraM OCBOEHUS IUCHMILIMHBI «JJIEeKTPOTEXHNUKA U 3JIEKTPOHUKA»

Paznen 1. Dnexkrpuueckue nenu

IIepedeHb TUIIOBBIX BOIIPOCOB:

1. Oxapakrepu3yiiTe KaTeropuu MOTPEeOUTENN DICKTPUUECKON DJHEPIUU MO  HAJE)KHOCTH
(6ecniepeboitnocTn) muranus. OIIK-3.2 (3H)

2. Chopmynupyiite 3akoH Oma u 3akoHbl Kupxroga. OITK-3.2 (3H)

3. Kak ompenensercs SKBUBAJIEHTHOE COIPOTUBIIEHUE MPHU IOCIEJOBATEIBHOM, MapajlIeb-HOM H
cMemanHoM coenuaennn pesuctopon? OIIK-3.2 (V).

4.Kakumu npubopamMu U3MEpSIOTCs TOK, HanpsbkeHue, MomHocTs U sHeprus? OI1K-3.2 (3n)

5. Kak Bxmrowarores B 1iens ammepmetp u Bosbt™metp? OITK-3.2 (3H)

6. Kak HacTpouTh MyJIbTUMETpP Ha U3MEPEHHUE TOKA, HaNpsKeHus, conporusieHus? OIIK-3.2 (V)

7. Uto Takoe AeicTBYyIOllee 3HAUEHHWE CHUHYCOMJANbHOro Toka? YeMy OHO paBHO, €CJIHM H3-BECTHO
aMIUIMTyIHOE (MakcuMaibHOe) 3HaueHue Toka? OIIK-3.2 (3n)

8. Hammmmre dhopmyinbl uisi onpeneieHrus MHAYKTHBHOTO M €MKOCTHOTO compoTuBieHui. OITK-
3.2 (3n)

9. Urto Takoe kodhdumuent momuoctu? Hammmmure muist Hero opmyael. OITK-3.2 (3H)

10. B xakux equHMIIAX U3MEPSIIOT aKTUBHYI0, pEaKTUBHYIO0 U noJHY0 MoutHoctu? OIIK-3.2 (3n)

11. Yto Takoe pe3oHaHC HampspkeHUH? B Kakux Mensx OH BO3HHMKAET U IPU KAKOM YCJIO-BUHU?
OIIK-3.2 (3n)

12. B ueM 3akmmrouarotcst mpeumyiecTsa Tpexdasznoi cucremsl TokoB? OITK-3.2 (3H)

13. Kakoe cooTHOILIeHHE MEXIy JTUHEHHBIM M (Pa3HBIM HampspDkeHHeM B Tpex(asHoil cucreme,
coenuaeHHOM 3Be3m01? OITK-3.2 (3H)

14. Kakue CymiecTBYIOT COOTHOIIEHHUS MeX1y (Da3HBIMM M JIMHEWHBIMU TOKaMH W HAIPSDKEHUSIMH
B TpexdaszHou cucreMe, coequHeHHoU Tpeyronbaukom? OITK-3.2 (3H)

15. Jlns xakux neneid npuMeHstoT Hysneoi nmposox? OIIK-3.2 (V)

[IpakTHKO-OpUEHTUPOBAHHBIE 3a7aUn

1. 3anana nens ¢ 9JJC E=60 B, BHyTpeHHUM conpoTtusieHneM ncrounuka 9JC r =35 Om u
comnpoTuBiieHneM Harpy3ku Ra =25 Om. Toraa HanpspbkeHne Ha Harpyske Oyaet pasHo ... OIIK-3.2 (T/)

2. Ecnm Toku B BeTBsX cxembl cocraBisitor I1= 2 A, 12 = 10 A, 1o Tok IS5 Oyzmer pameH...?
CocraBbTe ypaBHEHHE M0 BTOpoMYy 3akoHYy Kwupxroda mms koHTypa, comepskamero BetBu ¢ R2, R3, RS.
OIIK-3.2 (TH)

3. Ecnu u3mepenHoe 3Hauenue Toka Iu = 1,9 A, peiictButenbHoe 3HaueHue toka In = 1,8A, TO
OTHOCHTEJbHAS MOorpentHocTh paBHa. .. OIIK-3.2 (T/I)
4. Eciu nokazanus BoapTMeTpa coctaBiasieT PV =50 B, To nokazanue amnepmerpa PA mnpu stom



oyner... OIIK-3.2 (TH)

5. Ecim amnepmerp nokaseiBaeT 4 A, a Bossr™erp 200 B, To Benmumna R cocraBut... OIIK-3.2
)

Pa3nen 2. DnekTpomMarHuTHbIE YCTPOMCTBA U 2JIEKTPUYECKUE MALTHbI

IlepedeHb TUIIOBBIX BOIIPOCOB:

1. YcrpolicTBo, Ha3HaUEHHE U NPUHIMI AeiicTBus Tpancopmaropa. [1K-3.1 (31.14)

2. Koapdunuent tpanchopmanuu, KIT/I tpanchopmaropa. I1K-3.1 (31.14)

3. Knaccupunupyiite MammHbl MOCTOSHHOTO TOKa Mo cmocoOy M cxeme Bo30Oyxaenus. I1K-3.1
(3u.14)

4. O0BsicHUTE CIIOCOOBI MycKa ABUraTeneil mocrossuHoro toka. [1K-3.1 (V.1)

5. Kak ocymectBisieTcst peBepcupoBanue asuratesns nocrossuaoro toka? [IK-3.1 (V.1)

6. Kak ycTpoeHbl 0OMOTKM cTaTOpa MU pOTOpa ACHMHXPOHHOIO JBUraTeis ¢ KOPOTKO3aMKHYTBIM M
¢azubm poropom? I1K-3.1 (31.14)

7. UTo Ha3BIBAIOT CKOJBXKEHHEM B acuHXxpoHHOM aBuratene? [1K-3.1 (31.14))

8. Kak ocyuiecTBUTh U3MEHEHHUE HanpaBieHus BpaiieHus potopa asurarens? [1K-3.1 (V.1)

9. O6BscHuTe ycTpoiicTBo cuHxpoHHOM MammHel. [1K-3.1 (3H.14)

10. Kakoe cooTHOIIIEHHE CYIIECTBYET MEXKIY YHCIIOM Iap IMOJII0-COB, YACTOTOM TOKAa M CKOPOCTHIO
BpaleHus potopa cuHxpoHHoi Mamuubl? [IK-3.1 (V.1)

[TpakTHKO-OpUEHTUPOBAHHBIE 334A4U:

1. OgHodasHelil TpanchopmaTop UMeeT J1Beé OOMOTKM C HOMUHaJIbHBIM HampsbkeHueM 220 B u 44
B. Tox B oOmoTke Bbicuiero HampsikeHus paBeH 10 A. Tok B 0OMOTKE HHM3LIET0 HAINpPSKEHUs pa-BEH...
IK-3.1 (T4.2)

2. ACHHXpOHHBIH JBUTaTelb, POTOpP KoToporo mnoxakmouéH k ceru f = 50 I'm, Bpamaercs c
yactotoi 1450 06/mMun. Onpenenuts ckonbxkenue S. [TK-3.1 (T/.2)

3. Ecnu HOMHHaJbHAs 4acTOTa BpalllEHUS ACUHXPOHHOIO JBUTraTens cocTaBisger nH = 1420
00/MHH, TO 4acTOTa BpaleHUsI MArHUTHOTO TOJIsI cTatopa coctaBuT... [1K-3.1 (T.2)

4. Ecnu CKOPOCTh BpaIllEHUs IOJISI CTATOpa CHHXPOHHOW NBYXMONrocHOW MamuHbl 3000 06/MuH,
TO HOMHHAJIBHAsI CKOPOCTH BparieHus poropa... [1K-3.1 (T/1.2)

Pa3nen 3 OcHOBBI AJIEKTPOHUKH

[lepedyeHb THIOBBIX BOIIPOCOB:

l. [IpuBenute ycioBHOE rpaduueckoe W OYKBEHHOE OOO3HAYCHHS IOIYIPOBOJHHKOBOTO
JINOJIa, CXEMY €T0 MPSMOT0 U 00paTHOTO BKIIOUEHHUS U BOJIbTaMIIEpHYIO Xapaktepuctuky. [1K-3.1 (31.14)

2. N300pa3utre OCHOBHBIE CXEMBbl BKJIIOYEHMSI OMIOISPHOrO TPAH3UCTOpPA U ONUIINTE HX
ocHoBHbIe mapameTpsl. [1K-3.1 (31)

3. [Tepeuncnure cBoiicTBa uaeanbHoro oneparonHoro ycunutens (OVY). [IK-3.1 (3u.14)

4. [IpuBenuTe MpUMeEPHI UCIIOIB30BaHMs OnepannoHHbIX ycuure-nei. [1K-3.1 (V.1)

5. [TpuBenure ycnmoBHO-Tpaduueckne u OyKBEHHBbIE O0O3HAYCHHS W TAOIHUIBI UCTHHHOCTH
JIOTUYECKUX JIEMEHTOB, peanu3yromux jJoruueckuii pyakuun YU, NJIA u HE. T1K-3.1 (31.14)

6. OOBbscHNTE Ha3HAYEHUE TPUITEPA, U U3 KaKUX AIIEMEHTOB OH cocTouT. [IpuBeauTe ycioBHO
-rpaduyeckoe u OykBeHHOe oOo3HadeHue RS tpurrepa. [1K-3.1 (31.14)

7. OOBbsicHUTE HA3HAYCHHUE PETUCTPA, U U3 KaKuX IeMeHTOB oH cocTouT. [1K-3.1 (31.14)

8. Urto Takoe kod(hPUITMEHT cueTa CYeTUnKa UMITYJIbCOB U Kak ero onpeaenuts? [1K-3.1 (V.1)

9. Uro Takoe MUKPOKOHTpPOJUIEP, €r0 Ha3HAY€HHE M OCHOBHBIE CTPYKTypHble Onoku. [1K-3.1
(3u.14)

10. Kakue ycrpoiicTBa COIAEpKUT MPOLECCOP MHUKPOKOHTpoOUIEpa U JUIsl YEero OHHU
npeanasnadensl? [1K-3.1 (3u.14)

11. Kak ycrpoena namsats mukpokonTposuiepa [1K-3.1 (3u.14)

[TpakTHKO-OpUEeHTUPOBAHHBIE 331a4H:

1. Onpenenute kodddunmentsr yeunenus kI, kU u kP ycunurens, Ha Bxone kotoporo IBx = 1MA;
Pex = 10 MmBT, a Ha Beixoze UBbix = 250 B; Peeix = 2,5 Br. [1K-3.1 (T.2)

2. Ilpy nuTaHUU JIOTMYECKOrO 3JEMEHTAa HampspkeHueM 5 B 3a jor.] mpuHUMAOT HanpsbKeHue
npeBsbIarIiee yposeHs ? B, 3a mor.0 — nanpspkenue ke ? B. T1K-3.1 (T/1.2)

3. CKOJIbKO UMITYJIbCOB MOKET MOJACUUTATh CUETUHK, cocTosmui u3 6 tpurrepos? I1K-3.1 (T.2)

4. Emkocte namsatu nporpamm (FLASH) mukpokxontpomiepa AVR cocraBnser 2 Ko6aiir. Ckoibko
out nHpOpMaLUU MOKET BMecTUTh naHHas namsaTs? [1K-3.1 (V.1)



5. Cuerunxk xomaHn 10-paspsiasbiii.  Ckonbko  sueek mnamaru  nporpamMm  (FLASH)
MUKPOKOHTpoJuIepa ceMenctBa AVR MOKHO agpecoBaTh 3TUM CUHETYUKOM?

8. IlepeyeHb OCHOBHOM M JONOJHHUTEJbHOH Y4eOHOH JHUTEPATYPbl, HEOOXOAUMON /sl OCBOCHHS
AUCHUTINHBI

a) IlepeueHb OCHOBHOW W JONOJHHUTENBHOM Yy4eOHOM JUTEpaTypbl, HEOOXOOUMOM M OCBOCHHUS
JUCLUILINHBI

9. Ilepeyenb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn «HWHTepHeT», HE00X0-
AUMBIX /1JI51 OCBOEHUS JUCHUNIMHBI

No HaumenoBanue pecypca cetu « UHTEpHET» DNeKTpOHHBIN aJpec pecypca

10. MeTonnueckue ykazaHus sl 00y4arOIIMXCH M0 OCBOCHUIO M CIIATIINHbBI

[Ipy M3yyeHUM IUCHUIUIMHBI «JNEKTPOTEXHUKA U DJIEKTPOHUKA» TEMbl U3Yy4HalOTCS B ClEAyIOLIEH
MOCJIEIOBATEIbHOCTH:

IlepBas Tema «OOmMe cBeaeHUS O NPOU3BOACTBE, IEpeade, paclpereeHUH W MNOTpeOJIeHUH
AIIEKTPUYECKON DHEPIUU. 3aKOHBI DIEKTPUUECKUX IIeTel MOCTOSHHOTO TOKa» OCOOBIX TPYIHOCTEH He
BBI3BIBAET, TaK KaK OCHOBHOM MaTepuan wu3y4aics B Kypce ¢usuku. OOpaTtuTe BHUMAaHHE, YTO BCE
EKTPUUECKHE LIENH C OJHMM HCTOYHHMKOM pPACCUMTHIBAIOTCS MO 3akoHy Oma. B pas3BeTBiieHHON Lenu
HEOOXOIMMO  TPOMU3BECTH  IOCIEAOBATEIbHBIE  MPEOOpa3oOBaHHsI U ONPENEIUTh  AKBHUBAJICHTHOE
CONpPOTUBIICHNE. Pa3BeTBIEHHbIE LENM C HECKOJBKUMU HCTOYHUKAMHU SHEPIUU PAaCCUUTHIBAIOTCS C
UCTIOJIb30BaHUEeM 3akoHOB Kupxroda.

Bropas Ttema «OCHOBBI AJEKTPUUECKMX HU3MEPEHHUM TOKA, HANpPSDKEHWS W MOIIHOCTH. Me-Toabl
pacuera NIEKTPUUECKUX Lemnem. DnexTpuyecKue U3MEPEHMUH, OCYILECTBIIIEMbIE
ANIEKTPOU3MEPUTENBHBIMU U IIUGPPOBBIMU TPUOOpaMU, HEOOXOIUMBI AJIsi KOHTPOJISI U HAONIOIEHUS 32 PEKU
-MOM pabOTHI AMEKTPOOOOPYAOBAHUS U IJs YUeTa pacxoaa eKTposHepriud. OHM TakkKe HaXOIST HIMPOKOE
IPUMEHEHUE B YCTPOWCTBAaX YIpaBJICHUS Pa3IU4YHBIMU TEXHOJIOIMUECKHMMH IMporeccamu. M3ydyenue stou
TEMBl PEKOMEHJyeTCS HadaTb C NPHUHIOUIA JEHCTBHS MArHUTOXJIEKTPUYECKOM, DIIEKTPOMArHUTHOM,
ANIEKTPOJIMHAMUYECKON W HHIYKIMOHHON cucteM. Heob6XoauMo Takke yCBO-UTh OCHOBHBIE OCOOEHHOCTHU
3TUX CHCTEeM M oOmacTu mpuMmeHeHus. OOparuTe BHHUMAaHHUE, YTO TOA-pa3/eleHue NpUOOPOB HA CHCTEMBI
IPOUCXOJAUT B 3aBUCUMOCTH OT TOrO, Ha KAKOM NPHUHIMIE CO3-Ja€TCs BpALIAOIIMA MOMEHT B
ANIEKTPOM3MEPUTEIFHOM ~ MexaHu3Me. B ycrmoBHOM 0003Hau€HHMHM CHCTEMBI IpHOOpa  3aKiIOYeHa
uHbopMaluss O MNPUHIUIHAILHOM YCTPONCTBE MPUOOPOB JaHHOM cucTteMbl. [l MPaBUIBHOTO
MCIOJIB30BAaHUS MPHOOPOB HA WX IIKajJe HAHOCATCS 00O3HAUCHMs, YKa3bIBAIOIIME CHCTEMY NpHOopa, Kiacc
TOYHOCTH, POJA TOKa, CIOCOO YCTAaHOBKH INPHOOpa, HANPSIKEHUE HCIBITAHUS H30JSIMM mpubopa U ap.
Ocoboe BHUMaHME cienyeT OOpaTuTh Ha MPUHIMIIBI U3MEPEHHs HEINEKTPHUYECKHX BEIIMYMH: CKOPOCTH,
JIABJICHUS, TEMITEPATYPhbI, BIAKHOCTH, KOHIIEHTPALIMH ra30B U T. 1.

JUia pacuéta MHOTOKOHTYPHBIX DJJIEKTPUUECKUX Ieled ¢ HEecKoJbkUMU ucTtouHukamu OJ1C
HCIIOJNIb3YIOTCA METOAbl ypaBHeHUU Kupxroda, KOHTYPHBIX TOKOB, HAJIOKEHHUS M Y3JIOBBIX NOTEH-1IHAJIOB.
Jist TOHUMAaHUS 3TUX METOJI0B HEOOXOIMMO PACCMOTPETh IPUMEPHI pacueTa KOHKPETHBIX CXEM.

Tperpto Temy «OnHoda3HbIe IJIEKTPUUECKH IIeNMu. Pe30HaHC HAMpsSHKEHUH W TOKOB» CJEAy-€T
HauaTh C Bompoca mnoiaydeHus mnepemeHHor OJIC. BaxHO ysACHUTb OCHOBHBIE IapaMETpPhI
CHUHYCOHMIAJIbHOTO TOKAa: MTHOBEHHOE M aMIUIUTYJHOE 3HaUY€HHE TOKa, MEepHOoJ, 4acToTa, HayaibHas (a-3a.



CrnenyeT TBepAO YCBOUTH, YTO O BEIMYMHE CHHYCOHMJAJIBHBIX 3. . C., HANPSIKEHUH U TOKOB CY-IST HE IO
MaKCUMaJIbHOMY, a II0 CpPEIHEKBAIPATHUYHOMY 3HAUEHHUIO BEIUYMHBL. IJTO OOBICHSIETCS TEM, 4YTO
SHEpPreTUYecKoe JeHCTBHUE TOKa B JI000OW MOMEHT BPEMEHU MPOMOPIHOHAIBHO KBaJpaTy MTHOBEHHOTO
3HaueHusT Toka. CpeaHEKBaJpaTUYHOE 3HAYEHHWE TOKAa IMPHUHSATO Ha3bIBaTh JEHUCTBYIOIIUM 3HAYECHUEM
cuHycouaansHoro Toka. OHO B pa3 MEHbIIE MAaKCHMaJbHOIO 3HAa4YeHHs. B yCcTaHOBKax MepeMEeHHOTro TOKa
aMIIepMETPHI U BOJIBTMETPHI MTOKA3BIBAIOT ACHCTBYIOIIEE 3HAUYEHUE TOKA U HATIPSKCHHUSL.

B nenu nepeMeHHOT0 TOKa pa3InyaloT HECKOJIbKO COMPOTUBIICHHUIA:

1) AxtuBHOE R; mpM HU3KHX YacTOTaX M HEOOJBIINX CEYCHUSX OHO MPUMEPHO PaBHO CO-
IPOTHUBJICHUIO IOCTOSTHHOMY TOKY U ompezensiercs mo Gopmysie

)

r1ie p — yAelbHOE COMPOTUBJICHUE MaTepHala IpoBoa,

| — nnuHA IPOBOIHUKA, S — CEYCHHE MTPOBOHHKA.

C yBennyeHweM 4dYacTOThl Toka f axkTHBHOe compoTuBieHHe R yBenuuuBaeTcs BCJEICTBUE
MIOBEPXHOCTHOTO 3 (heKTa;

2) NunyktuBHoe , rae L — uHAYKTUBHOCTH B ['eHpH, —yTioBas yac-ToTa TOKa.
3) EmkoctHoe , rne C — emkocTs B Dapajnax;
4) [TonnoE .

Bce conpotusnenus uzmepstorcs B [Om].

Oco0oe BHUMaHue cieayeT OOpaTHUTh Ha METOJ BEKTOPHBIX JHarpaMM, KOTOPBIM IO3BOJISET
JIOCTAaTOYHO MPOCTO CKJIAJIbIBATh U BEIYUTATH CUHYCOUJAIbHBIC HAMIPSXKEHUS U TOKU.

B osnexTpuueckux memsx nepeMeHHoro toka 3akoHsl Oma u Kupxroda B anrebpanueckoit dopme
MPUMEHHUMBI TOJBKO JJIsi MTHOBEHHBIX 3HadeHwid DJ[C, HanmpsDKeHUH U TOKOB, a B BEKTOp-HOM (popme — aiis
JNEUCTBYIOIIMX M aMIUIMTYJIHBIX 3HAUYEHMM HTUX BeIW4yuH. V3ydeHue ueneld CUHYCOMJAIbHOIO TOKa
clelyeT HayuHaTh C MOPOCTEHIIMX Ienel, coaepkalluX OJUH KAaKOW-TMOO »SIIEMEHT: pPe3UucTop,
WHAYKTUBHYIO KaTYIIKy WM KOoHAeHcaTop. HeoOxonnMo TBepHO YSICHHUTH, UTO B PE3UCTOpPE TOK COBMAAAET
mo (ase ¢ MPUIOKCHHBIM HaIpPsDKCHWEM, B WHAYKTUBHON KATYIIKE TOK OTCTaeT, a B KOHJIEHCATOPE TOK
orieperkaeT HarnpshKkeHue Ha 1/4 mepuona.

[Ipu mocnenoBaTebHOM COEIMHEHUHM PE3UCTOPA, MHAYKTHUBHOM KATYIIKM M KOHJIEHCATOpa MOJIHOE
CONPOTHUBJICHUE 1€MW Z PaBHO TEOMETPUYECKON CYMME COMPOTUBIICHUN BCEX DJIEMEHTOB .

OdeHb BaXHBIM TIOKa3aTelleM IeNedl CHHYCOUAANBLHOTO TOKA SIBISETCS KOA(P(GUIIMEHT MOIIHOCTH.
Heo6xoaumo 3HaTh OCHOBHBIE (hOPMYJIIBI )1 onpeaesieHns Ko puimeHTa MOIHOCTH:

, .

Korna Mexay HampspkeHHEM UM TOKOM B IENM UMeeTcsl cIBUT (a3, TO HampsHKEHHE M TOK MOXKHO

Pa3NIoKUTh Ha JIBE COCTABJISIIOLINE — AKTUBHYIO U PEAKTUBHYIO:

2 3

b

HeoOxonumo 00paTuTh BHUMaHUE, YTO TaKOE PA3I0KEHUE YacTO MCHOJb3yeTCs MPU pacueTe Iemei.
Wzydas sBneHust pe3oHaHCa, HEOOXOIMMO YCBOWUTBH, YTO NPU PE30HAHCE HAINpPSDKEHHE M TOK Ha 3aKMMax
BCET/a COBMAAaeT 1o ¢ase, TO €CTh KOAPHUIIMESHT MOIITHOCTH PAaBEH SIUHUIIC.

B nmnocnenoBaTenbHOM Lienu IPU  PaBEHCTBE MHIYKTUBHOTO W €MKOCTHOIO COIIPOTHBIIEHHM
BO3HMKAET PE30HAHC HANPSIKEHWHA. B napaienbHpIX BETBAX C HMHIYKTUBHOCTBIO M €MKOCTBIO IIPH
pPaBeHCTBE PEAKTHBHBIX IPOBOAMMOCTEH  BO3HMKAET pE30HAHC TOKOB. OOpaTuTe BHHMMaHUE Ha
MIPaKTUYECKOE UCIIOIb30BaHUE PE30HAHCA TOKA /ISl TOBBIICHUS KOA(PPUIIUEHTa MOIIIHOCTH.

N3yuenune yerBepToil TeMbl «OOmue cBeleHHs O Tpex(as3HbIX 3IEKTPUUYECKHX LEMSIX» CIeayeT
HayaThb C INPEUMYIIECTBa TE€HEPUPOBAHUS, Mepedaud U MpeoOpa3oBaHUs 3SJIEKTPUUYECKOW BSHEPruu B
Tpex(da3HbIX MEMSIX MO CPABHEHHUIO ¢ OAHO(MA3HBIMU IemsMH. UTOOBI Jerdye MOHATH OCOOEHHOCTHU PabOTHI
Tpex(a3HbIX Ieneil, HyKHO cpa3y YSACHUTb, 4YTO ajreOpamveckas CyMMma MTHOBEHHBIX 3HaueHud JIJ[C
(HampspKeHMi), MM TeoMEeTpHYecKass CyMMa JEHCTBYIOUIMX 3HAUYE€HUH B CHMMETPHYHOW CHCTEME BCErna
paBHa Hym0. Heobxoammo TBEpHO YSACHUTH, 4TO B Tpex(da3HOW cucTeMe MpU CXEeME 3Be3Ja JUHEHHOE
HampsDkeHue B pa3 Oousblie (a3HOrO HANpsHKEHWs, a JUHEWHBIM M (as3Hbii Toku paBHbl. Ilpu cxeme
COEIMHEHUS] TPEYTOJbHUK NPU CUMMETPUYHOW HArpy3Ke JIMHEWHBIM TOK B pa3 Oousblie Qa3Horo, a
auHeiHoe U (a3Hoe HampshkeHus paBHBI. PacueT TpexdasHOH Lenu B CUMMETPHYHOM pPEXHUME CBOJAUTCS K
pacuetry oaHOW (a3pl MW  TPOM3BOAUTCS AHAJIOTHMYHO pacdyery oOObIYHOW  oaHO(a3zHOW  1enu
CHUHYCOHM/IAJILHOTO TOKa.

[Ipy HecUMMETpUYHON Harpy3ke pacyeT HpPOU3BOAUTCS i Kaxaol ¢a3sl . Tok B HyJIeBOM
npoBoJie (IpU COeNMHEHUU 3BE3/I0H) MOXKET OBITh OINpeNeNieH NMPH MOMOIIM BEKTOPHOW AMarpamMMbl IyTeM



Te€OMETPUYECKOTO CIIOKEHUsI (a3HbIX TOKOB. JIMHEWHbIE TOKU (MPU COEAMHEHUU CUCTEMBI TPEYTOJILHUKOM)
MOTYT OBITh OTpEe/IEJICHBI TAKXKE IMPU TOMOIIM BEKTOPHBIX JTUATPAMM.

Mo1tHoCTH CHUMMETPUYHOM Tpex(]a3HOW CHUCTEMBI HE3aBHUCHUMO OT CXEMbl COEJAMHEHHUS OIl-
penensitores o Gopmyrnam:

MOJIHAs Win

aKTHUBHAs ;

peakTuBHas

B 3akmiodeHme ciieqyer yCBOWTH, 4TO B Tpex(a3sHOW TPEXIMPOBOAHONW CHUCTEME MOIIMHOCTh OOBIYHO
u3MepsieTcsl ABYMsI BaTTMETPaMH, a B UETHIPEXMPOBOJIHON cHcTeMe — Tpems OAHOGA3HBIMU BaTTMETpaMU
WA OJTHUM TPeX(a3HbIM BATTMETPOM.

[Iatass TeMa «YCTpOMCTBO, MPUHLMUII JEHCTBUS, OCHOBHBIE XapaKTEPUCTUKU TpaHCHOpPMa-TOPOB.
ABroTpaHc(opMaTOpbl,  M3MEpUTENbHBIE W CBapOYHbIE  TpaHCcpopmaropel».  TpaHcdopmaTopsl
npeaHa3HadeHbl Uil TpeoOpa3oBaHUsl IEPEMEHHOTO TOKAa OJIHOTO HANPSKEHUS B MEPEMEHHBIA TOK JPYroro
HANPSDKEHUST TOM e dYacTOoThl. [IpUHIHMIHMATBHO YCTPOWCTBO oOaHOGA3HOTO TpaHchopmaropa BechMa
IPOCTOE: CTAIbHOW CEpACYHHMK C JBYMs OOMOTKaMHU BBICIIErO W HU3LIEro HampsbkeHus. [Ipu u3ydeHuun
MPUHIIAIIA JACUCTBUS TpaHCHOpMaTOpa BaXKHO YSICHUTH, KaK MPOWCXOMUT IMepeaada dHEPTruu U3 MEePBUIHOU
oOMOTKM BO BTOpHuHylo. [Ipu mpucoeannenuu TpaHcpopmaTopa K CETH B €r0 CEpJCYHHUKE BO3HUKAET
MarHuTHBIA MOTOK @®, MPOHU3BIBAIONIMI 00€ OOMOTKH; BEJIMYMHA MArHUTHOTO IMOTOKA MPU XOJIOCTOM XOJIe
W IpU Harpy3ske I@ouyTH He u3MeHserca. He wu3MmeHsercs u  co3jaromias MarHUTHBIA — IOTOK
HaMarHu4uBaromas cuia F, paBHas mpu J1000i Harpy3ke reoMeTpHYecKOd cymMMe HaMarHWYUBAIONINX CHII
o0enx 0OMOTOK

M3 »s3roro ypaBHEHMs, Ha3bIBA€MOIO YpaBHEHHEM HaMarHMYMBAIOUIMX CHUJI TpaHchopMmaTopa,
CJIETyeT, YTO BCSIKOE€ M3MEHEHHE BTOPHUYHOIO TOKAa BBI3BIBAET MTHOBEHHOE M3MeHeHue Toka Il B Takoit
CTEIEHH, YTOObI HAMAarHMYMBAKOLIasl CHUJIa OCTaNacCh HEM3MEHHOM.

JleticTByromee 3HadeHHe MHAYKTUpoBaHHOM JJIC B 0OMOTKax MpPOMOPLHMOHAIBHO YaCTOTE, YHUCITY
BUTKOB U aMIUTUTYE MarHUTHOTO MTOTOKA

cnenoBarenbHo, DJIC ¢ W3MeHeHHMeM Harpy3ku TpaHchopmaropa He uaMmeHsiercsa. KoaddumueHnt
TpaHchopMmanuu TpaHchopmaTropa paBeH

CunoBble TpaHC(HOPMATOPHI UMEIOT OYCHHb BBICOKUH Ko3(dumment monesHoro neiicreus (KILJ]) —
96-99%. Ilotepu osHepruum B TpaHcpopmaTopax pas3feNsioTCs Ha IOCTOSHHbIE U Tepe-MEHHbIE.

[locTosiHHBIE TOTEPU — NOTEPU B MArHUTONPOBOJE OT NEPEMAarHUYMBAHUS CEPICYHMKA U OT BUXPEBBIX
TOKOB — TMPOMNOPIHOHATIBHBI KBAJIpaTy HANpsOKEHUS U HE 3aBUCAT OT Harpys3ku. IlepemenHble motepu —
norepu B OOMOTKax — TMPONMOPIHOHAIBHBI KBAagpaTy IIOJHOTO TokKa. MOIIHOCTh TpaHchopMaTopa

OTPaHNYMBAETCS JOIYCTUMBIM HaIrpEBOM U U3MepsieTcs B KB A.

[Tpu u3y4eHHH U3MEPHUTEIbHBIX TpaHC(HOPMATOPOB OOpaTHTE BHUMAaHHUE, MOYEMY HeEllb3s pa3pbiBaTh
BTOPUYHYIO OOMOTKY TpaHc(opMaTopa TOKa Mo Harpy3KOu.

Illecras Tema «YCTpPOMCTBO, IPUHUUII JEHUCTBUs, OCHOBHBIE XapAKTECPUCTUKU JJIEKTPUYECKHUX
MAaIllMH TTOCTOSIHHOTO TOoKa». s moHmmaHusi ocoOeHHOCTEH paboThl MammH mocTtossHHOTO Toka (MIIT)
HYKHO cpa3y YSCHHMTh MPHUHUUI oOpaTuMocTH Hu ycTpoiictBo MIIT. 3atem pazobparbcs ¢ NPUHLMIIOM
neicTBus, pabOTOM MallMHBI B peXHMax TreHeparopa u jsurarensd. Ilpu u3ydeHunm reHeparopa
nocrostuaoro  Toka  (I'TIT) HeoOxomumo  oOpaTuTh BHMMAaHHE Ha  BOINPOCHL, CBA3aHHBIE C
camMoBO30yxJeHrueM reneparopa, O/IC OOMOTKM SKOps, 3JIEKTPOMArHUTHBIM MOMEHTOM, YpaBHEHHEM
IEKTPUUECKOIO COCTOSIHMSI, MOIIHOCTBIO, morepsimu 3Hepruu u  KIIJ[ reneparopa. Ilpum wusyuenun
neuratenei moctossHHoro Toka (IIT) — cmocoOsl BO30OYKIEHMs, TMYCK JBHTaTeNs, PETYJIHMPOBAHUE
4acTOThl BpPAILLEHUS, MEXAHUUYECKHE XapPaKTEPUCTUKU M IPAKTUYECKOE HCIIOJIIb30BAaHUE JBUraTelse
IIOCTOSIHHOTO TOKa.

Cenpmas TeMa «YCTpONCTBO, MNPUHIMUN JECHCTBUS, OCHOBHBIE XapaKTEPUCTUKU DIIEKTPUUECKUX
MallMH MEPEeMEHHOT0 TOKa: ACHHXPOHHBIE U CHHXPOHHBIE JBHUraTelld M TeHepaTopbl». ACHHXPOHHbBIE
JIBUTATENHN SBISIOTCS Hambosiee MPOCTBIMU IO YCTPOUCTBY M oOcCiyxuBaHuio. OHU BeChb-Ma HaJEKHBI U
OTHOCHUTENIbHO JelieBbl. braromaps »3TuM mnpeumymiecTBaM TpexdasHble aCHUHXPOH-HbIE JIBUTATEId
MOJIyYMJIM CaMO€ IHMPOKOEe pacnpocTpaHeHue. [IpuHuMn nelcTBHs aCMHXPOHHOIO ABHUTaTeNs OCHOBAaH Ha
WCIOJIb30BaHNU BpAIIAIOIIEroCs MAarHUTHOTO IOJIS, CO3[aBa€MOro TOKAaMH, MPOTEKAIOIMMU B OOMOTKax
cratropa. BsaumopneicTBue BpalarOIIEr0o MarHUTHOTO TOJS C  TOKaMH, MHIYKTUPYEMBIMH B



KOPOTKO3aMKHYTOH OOMOTKE pPOTOpa 3THM € MOJIeM, CO3JaeT BpAIAIOUINii MOMEHT, HaIlpaBJICHHBIA B
CTOpoHy BpamieHusi monsi. Co3aHue TOKOB B OOMOTKE pOTOpa M, CIIEAOBATENIbHO, Meperadya SHEpruu Co
cTaTopa Ha POTOpP BO3MOXKHBI TOJBKO MPU OTCTAaBaHWU CKOPOCTH POTOpa OT CKOPOCTH MAarHUTHOTO MOJIS, TO
€CTh NPH HAJMYUHU CKOJBKEHHS, KOTJa MPOUCXOIUT TepeceueHre MPOBOJHUKOB OOMOTKH POTOpa TOJIEM.
ACHHXpOHHBIE JBUTATEIN H3TOTOBJSIOT C KOPOTKO3aMKHYTHIM HIIM € (a3HBIM POTOPOM (C KOHTaKTHBIMU
konbiiamu). CleayeT XOopomio YSCHUTh, NMOYEMYy JBUTATENd C (a3sHBIM pPOTOPOM HMEIOT IOBBIIICHHBIN
IyCKOBOM MOMEHT IO CpPaBHEHHIO C KOPOTKO3aMKHYThIMU. HeoOxomumo Takxke pa3oOpaThes, MOYeMy Yy
JIBUTATEIe ¢ KOPOTKO3aMKHYTHIM POTOPOM PEryJIMPOBaTh CKOPOCTb BPAIICHUS MOXXHO TOJBKO CTYNECHSIMHU
nyTeM TMEepeKIIoYeHHs] YHuclia TMOJICOB B OOMOTKE CTaTopa WM IUIABHO IYTEM H3MEHEHHsI YacTOThI
MUTAIONIETO HanpspkeHus. [lyCKOBBIE TOKM aCHMHXPOHHBIX KOPOTKO3aMKHYTBIX JBUTaTenei B 4-7 pa3
0osbiie HOMUHAIBHOTO. OOBIYHO KOPOTKO3aMKHYThIE JABHUTATeNd IYCKAaIOTCS B XOJ IyTeM MPSIMOTO
BKJIFOUYEHUS B CETh.

Jlns oOnerdyeHus ysICHEHHsI MPOLECCOB, MPOUCXOISAIIMX B CHHXPOHHOM MaIllMHE, IeIecoo0pa3Ho
NPOBECTH AHAJIOTHIO C MEXaHW4YecKoi Mmozenbio. Tpex¢asHas cucrema TOKOB B OOMOTKE sIKOpsi (cTaTopa)
CO3/1aeT Bpallalolleecs MAarHUTHOE II0JIe, KOTOPOE MOXKET ObITh MBICIEHHO MPEA-CTaBICHO MOIIOCHON
CHUCTEMOM, TMOJIF0CAa KOTOPOM CKOJIB3SIT BJOJL BHYTPEHHEH MOBEpXHOCTH cTa-Topa. Wuaykrtop (potop),
00MOTKa KOTOPOTO OOTEKaeTCsl MOCTOSHHBIM TOKOM, MPEICTABIAECT CO0O0M MOCTOSHHBINA 3JIEKTPOMArHuT, TO
€CThb TOXE TOJIOCHYI0 CHCTEMY. OTH JBE BpAalalOIIMEcs IOJIOCHBIE CHCTEMBbl HEMOJBHKHBI OJIHA
OTHOCHUTENIbHO Jpyroil. Mexay HMMHM BO3HUKAIOT CHJIBI MAarHUTHOTO HPUTSIKEHHUS, KOTOPhIE MOTYT OBITh
yHOJO0JCHBl YNPYTUM MEXaHHYECKUM CBSI35M, COCOUHSIONIMM 00€ CHCTeMBI. bmaromapst 3TUM CBSI3IM
JIOCTUTAETCS CHUHXPOHHOCTh BpALICHHs POTOpPa W MArHUTHOTO TIOJIs, CO3JIaHHOTO TOKaMU B OOMOTKE
craropa.

[Ipu xo0M0CTOM XO0/J€ CHHXPOHHOW MAIIMHBI OCH IOJIOCOB 00X MOJIOCHBIX CHCTEM COBIAJAIOT.
[Ipu Harpy3ke MalIMHBI OCH TOJIOCOB PACXOASTCS Ha YroJl, BEJIMYMHA KOTOPOTO 3aBUCUT OT Harpy3KH: 4eM
OoJbllle Harpy3ka MallldHBI, TeM Oojblle yroj. B reHepaTopHOM pexHMe BeIyIIUM 3BEHOM SBIISETCS
MOJIFOCHAsT CUCTEMa POTOpa, a BEJIOMBIM 3BEHOM - IOJIIOCHAs CHCTEMa CTaTopa. B aBHUrateinbHOM pexumMe
HaoOopoT. Ecnu OyneTr mpeBblllIeH ONpPENEeNeHHBIN Mpeaen Harpy3kd, TO MPOU3OHAET pPa3phiB YIPYTHX
CBSI3€H, M MAalllMHA BBIMAJIET U3 CHHXPOHU3MA. PaboTa MalIMHBI B TAKOM PEKHUME HEBO3MOXKHA.

[Iyck CHHXpPOHHOTO JBUTATENsl HE MOXET OBbITh MPOW3BEACH NPSIMBIM BKIIOYEHHEM B CETbh.
CHUHXpOHHBIM JBUTATEh CHAauajga ITyCKAaeTCs KaK AaCHHXPOHHBIM, JII Yero Ha €ro poTope HMeeTcs
MyCKOBasi KOPOTKO3aMKHyTasi oOMoTka. I[Ipu mycke oOMOTKa BO30yXKIEHHS pOTOpa 3aMKHYTa HAaKOPOTKO.
TonbKO MO AOCTHXKEHHHM POTOPOM CKOPOCTH, OJM3KOM K CHHXPOHHOM, BKITIOYAaETCS 0OMOTKa BO30OYKICHHMS,
U POTOp JABUTraTessl BTATUBACTCS B CHHXPOHH3M.

Bocemass Tema «OnemeHTHass 0a3a SNEKTPOHHBIX YCTPOWCTB: AMOABI M TpaH3UCTOpBL. OO-mime
CBEICHHSI O BBINPSMUTENSAX, TPAH3UCTOPHBIX U ONEPALMOHHBIX YCUIUTENAX». DJIEKTPOHHUKA Oasupyercs B
OCHOBHOM Ha HCIOJB30BaHUU MOJYIPOBOJIHUKOBEIX MPUOOPOB: IHOJOB, TPAH3UCTOPOB, THUPUCTOPOB U
UHTerpadbHbIX MUKpocxeMm (MMC).

[Ipy w3ydeHWH AWOJOB CJIEAYEeT YSICHUTh WX PA3HOBUAHOCTH B 3aBHUCHMOCTH OT Ha3HAuCHUS H
CBOMCTB: BBINPSIMUTENbHBIE, CTAOWIUTPOHBI, BBICOKOYACTOTHBIC, HMIYJbCHBIC, BapHKarbl, CBETOIAHOIBI,
(hOTOIMOIBI, OITPOHEI.

TpaH3ucTopbl cienyeT HayaThb H3y4aTb C OWIOJSPHBIX: YCTPOWCTBO, YCJOBHbIE O0O3HAYECHMS,
pEeXHUMBI paOOThI, CXEMbI BKIIOYCHHSI, BXOJHBIC M BBIXOJHBIC BOJBT-aMIICPHBIE XapaKTePUCTHKU. V3ydeHue
MOJIEBBIX TPAH3UCTOPOB, THPUCTOPOB MOKHO BBINOJHATH MO TOM XK€ cxeme, oOpaTWB BHUMaHHE Ha HX
0COOEHHOCTH.

Nurterpansubie Mukpocxembl (UMC) mpencraBisioT co0Oil yCTpOMCTBO, B KOTOPOM HE-CKOJIBKO
3JIEMEHTOB (PE3UCTOPOB, KOHICHCATOPOB, AMOAOB, TPAH3UCTOPOB M Jp.) COCIMHEHBI MEX-Iy co00i u
00pa3yroT omnpeAesieHHbIH (YHKIIMOHATBHBIN y3e1 (JOTUYECKUW 3JEMEHT, yCWINTENb, TeHepaTop W T.1.),
M3TOTOBJICHHBIM Ha 00IIell ocHOBE (IIOJUIOKKE) B €IMHOM TEXHOJOTHMYECKOM mpouecce. [Ipu u3yuyeHun
TEeMbl cieayeT oOparuTh BHMMaHue Ha kiaccuukamuun HMMC: mo cnocoOy H3rOTOBIIEHUS, IO YUCITY
KOMIIOHEHTOB M MO (YHKIMOHATHHOMY HAa3HAUEHHWIO; a TaKKe HAa KOHKPETHBIE MPUMEPHI MPOCTEUIINX
NMC.

Jlis MHOTHX COBPEMEHHBIX OJJIEKTPOHHBIX YCTPOHCTB HEOOXOIMMO THUTAaHHE OT MCTOYHUKOB
MOCTOSTHHOTO TOoKa. /I mpeoOpa3oBaHUS TEPEMEHHOTO TOKAa B TIOCTOSHHBIA TOK TIPUMEHSIOTCS
BeIIpsiMUTENH. [lO3HAKOMBTECH €O CTPYKTYpHOM CXEMOH BBINIPSMUTENBHOTO YCTPOMCTBA M HX
KJTaCCU(UKAITMOHHBIMY TIPU3HAKAMH.

Onnodazubie BBITIPSIMUTEITH. [TocnenoBarenbHOCTH U3YYCHHUS TaKoBa: onHodazHas



OJIHOIIOJIYIIEPUO/IHASI  CX€Ma  BBINPSAMIICHUS, MOCTOBas JABYXIIOJYNEPUOAHAS CXEMa  BBINPAMIICHHUS,
BPEMEHHbBIE JHarpaMMbl BBIIPSIMIEHHOTO HANpsKEHUS W TOKa, CpPEJHEE 3HAYEHHE BBIIPSIMIIEHHOTO
HanpspKkeHus: (Toka), Kod(h(GUIMEHT MyJIbCallii BBIIPSIMICHHOTO HAMpsOKEHHs,, MaKCHUMajbHOe oOpaTHOe
HaIIPSKEHUE U IIPSIMOU TOK JUOJA.

Tpexdaznpie Boimpsmurenu. CreayeT moApoOHO PacCMOTPETh MOCTOBYHO CXeMy  (cxemy
JlapnoHOBa), BPEMEHHbBIE AMATPAMMBbl BBIIPSAMIICHHOTO HAIPSKEHMsI, CPEJHEE 3HAUEHUE BBINPSMIIEHHOIO
HanpspKkeHus: (Toka), Kod(p(UIMEHT MyJlbCallid BBIIPSIMIEHHOTO HaNpsOKEHUs, MaKCH-MalbHOE oOpaTHOe
HanpspKEHUE.

CrnaxwuBatongie (GUIBTPbl NpeaHa3HAYEHbl JUIS YMEHBUICHHS MYyJIbCAlMil  BBHIMIPSIMIICHHOTO
HamnpsDKEHUS 10 3HA4YCHUH, NPU KOTOPHIX HE CKa3bIBACTCS WX OTpHUIATEIbHOE BIMSHUE Ha paboTy
ANIEKTPOHHOM ammaparypsl. CiemyeT paccMOTpeTh MpocTeiliine oaHOo(ha3Hble CITIaKUBAIOIIKUE (QHIBTPHI
IIMPOKOTO MPUMEHEHHS: EMKOCTHOW, HHIYKTUBHBINA U akTUBHBIE GuibTpbl. KoadduuuneHT crnaxxuBanms.

Crabunu3atopbl HampspKeHHsT U Toka. B KkauecTBe CTaOWIM3UPYIOUIUX YCTPOMCTB HCIOJIB3YIOT
CTaOMIIN3aTOphl, KOTOpPHIE MOAPA3JEISIIOT Ha IapaMETPUYECKHE U KOMIIEHCAllMOHHbIE. Pac-cMoTperh B
CpPaBHEHMH KOMIICHCAIIMOHHBIEC U TapaMeTpHUecKre CTaOUIN3aTOPhl TOKA U HAIIPSHKEHUS.

VYnpasisiemble BoIIpAMUTENU. J1si moTpeduteneil SHEPTUH, KOTOPBIE HYKIAIOTCS B PETYIUPYEMOM
HaNpsOKEHUW  [UTAaHUS  [PUMEHSIOT  TUPUCTOpHble  (ympaBisiemble) BblOpaMmurenn. Heob6xoaumo
paccMOTpeTh cxeMmy OJHO(A3HOTO  YIPABISIEMOTO  BBIIPSIMHUTENS C  BBIBOAOM  HYJIEBOH  TOYKH
TpaHcdopmaropa.

Onepammonnsiii  ycunurens (OY) — 310 MamoraGapuTHbId (B MHTETPAIBHOM  HCIOJIHEHUHU
oteyecTBeHHBIX cepuid K140, K544, K533, KP1040V ], KP1435 u ap. u umnoptHbeix cepuit AD8041,
OP275, LM339 u np.) MHOTOKACKaJHBIM YCHJIMTEIh MOCTOSHHOTO TOKAa C HEMOCPEICTBEHHBIMU CBSI3IMU
MEXIy KackagamMud ©  OonpmiM  kKoddduumentom ycwieHus. [lopanoxk u3ydeHus:: Ha3zHAUYEHHE,
(GyHKIMOHATbHAS CXEMa, YCJIOBHOE OOO3HAYEHHE, CXEMbl BKJIIOUEHHUS M AMIUTUTYAHBIE XapaKTEPUCTUKU
WHBEPTUPYIOLIETO U HeMHBepTHpYIomiero OV, ocHoBHbIEe mapameTpsl OV.

JleBsitass Tema «DIEMEHTHl U YCTPOIHCTBa IU(PPOBONW TEXHHKH: JIOTHYECKHE 3JIEMEHTHI, TPHUITEPHI,
PETUCTPBI, CUETYUKU HUMIYILCOB W Jp». M3ydats TunoBbie sorumdeckue sneMmeHtsl U, WJIM, HE no
CIIEAYIOUIe CcXeMe: JIoTMUecKas orepauus (HauMeHOBaHUE (YHKIMM), CHUMBOJIMYECKOE, OYKBEHHOE U
yclloBHO-Tpaduyeckoe 00O3HAUYEHHUS, AHAIMTUYECKOE BBIpAKEHHME, TaONMIla MCTUHHOCTH, KOHTAKTHOE U
CXEMOTEXHUYECKOe HCIOoHEeHue. JIoruueckue »IeMEHThl HCMONB3YIOTCS B IEmsiX HuppoBoil 00paboTKu
nH(popMmaIuu.

Tpurrep — 5TO0 yCTPOHCTBO, oOnajaroniee ABYMS YCTOWYMBBIMH COCTOSHUSIMH U CIIOCOOHOE
MEPEXOUTh M3 OJHOIO COCTOSHMS B JPYroe IO BO3JECUCTBUEM BHEUIHETO YIPABISIOIIETO CHUTHAIA,
MIPEBBIIIAIONIETO [IOPOroBoe 3HaueHue. [Ipu OTCYTCTBMM BHEIIHMX BO3JEHCTBUN TPUITEP MOXET CKOJIb
YIOAHO JIOIT0 HAaXOAUTbCA B OJAHOM W3 YCTOMYMBBIX COCTOSIHMHM. Jlpyrumm cioBamMu, TpUITEp
npeaHasHaueH [uis XpaHeHus oaHoro Oura wuHGopMmanmu. Ha ©X OCHOBE CTPOST CUETUHKH,
pacrpeaeuTeny u Apyrue yCTporucTBa.

PasnmuyaroT TpuITEphl ACHHXPOHHBIE, KOTOpBHIE IEPEKIIOYAIOTCS B MOMEHT IOAAYU BXOJHOIO
CUTHala, W CHUHXPOHHbIE (TaKTUpyeMbIE), KOTOpbIE TMEpPEKIIOYalOTCs  TOJNBKO TpU  Mojaue
CUHXPOHMU3UPYIOUIMX HMITYJIbCOB, & MOMEHT II€pEXOAa CBSI3aH C ONPEIEICHHBIM YPOBHEM CHUHXPOCHUIHAJIA
(cTaTM4eckue TPUITEPHI) WIM C MOMEHTOM (GpoHTa MO0 cpe3a CHHXpPOCHTHAIA (JMHAMUYECKUE
TpUITEpbl). ACHHXPOHHBIM M CUHXpOHHBIM RS-tpurrep, T-tpurrep, D-tpurrep, JK-tpurrep: ycnosHo-
rpadudeckoe 0003HaAYCHHE, CXEMa pean3alliy, Ta0JInila UICTUHHOCTH, BpEMEHHAs TuarpaMma.

Pernctp — 3T0 ycTpoOHCTBO, COCTOSIIEE U3 TPUITEPOB U NPEIHA3HAYEHHOE JJIS 3allUCH, XPaHEHUs
Y CUUTBIBAHUS N-pa3psIHOrO JBOMYHOro uucia. M3 BocbMu D-TpUITE€pOB MOXKHO IMOIY-YUTh PETUCTD AJIA
XpaHEeHUus 8-MU pa3psIHOro JBOMYHOIO YHUCIIA.

CueTunky npeaHa3HA4YeHbl JUIsl cUeTa MOCTYNAOIINX HA €ro BXOJ MMITYJIbCOB, B MHTEPBAJIEC MEXIY
KOTOPBIMH OH JIOJDKEH XpaHuTh HHpopMamuio o0 ux KonuyecTBe. [lo3TOMYy CUETUMK COCTOMT U3
3alIOMHHAIONUX SYeeK — TpurrepoB o0bgHO D- wmmm JK-tuma. Paccmorpers paboty mpo-creifmiero
CUeTYMKAa MMIIyJIbcOB Ha T-Tpurrepax: ycloBHO-Tpadudeckoe O0OO3HAUeHUE, CXeMa peau3aluH,
nepeKoyaTenbHas Tabynia, BpeMEHHbIE TarpaMMBbl.

Hecsras Ttema «llondarne mnpoueccopa. Mukponponeccopsl ¥ MHUKPOKOHTPOJUIEPBI, HX MC-
MOJIb30BAHME B TEXHOJOTHMUYECKUX Ipoueccax». IIponeccop oObeauHseT IBa yCTPOMCTBA: ONEPALMOHHOE
(OY) u ympasmsomee (YVY). IlocnenoBaTenbHOCTh HM3Y4YEHHMS TaKOBa: HA3HAUEHUE, OCHOBHBIC Y3IIBI,
npouecc ¢pyHknuonuposanus OY u VV.

Muxponpoueccop (MII) — 3To nporpaMMHO-yIpaBisieMOe YCTPOWCTBO 0OOpabOTKH LU(PO-BOM



undopmarmu, PeanmzoBannoe B Buae bBUC wmmu CBUC, T.e. yCTpOHCTBO, CHOCOOHOE BBIMOJIHATH IO
pOTrpaMMHBIM YIIpaBlIieHHEM 00paboTKy MH(pOpManuu (BKIOYas €€ BBOJ M BBIBOA), apu(MeTHUecKue u
JIOTUYECKUE OTIEpaLUH.

Jna pynkunonupoBanuss MII HeoOXoauMbl BHEIIHUE yCTPOMCTBA, K KOTOPBIM OTHOCSTCS, HPEXKAE
BCEro, 3aloMHHarolee ycTpoicTBo (3Y) mis XpaHEHUs JaHHBIX M IPOrpaMM. OJTa HaMsTh COCTOUT U3
Heckoibkux BUC: mocrosiunoro 3Y(I13Y) u onepatuBnoro (O3VY). Kpome Toro, k BHEIIHUM yCTPOHCTBaM
OTHOCATCS yCTPOWCTBAa: BBOJAA-BBIBOAA HWH(POpPMALMHU, NEepeAayd, YIpaBieHHss U OOMeHa JaHHBIMH.
HeoOxonumo paccmorperh mnpocTedmuii npumep BbimoaHeHuss MII  cioxkeHuss nAByX uucen u
chopMyIMpOBaTh OOIIME NPUHLIHUIIEI (PYHKIIMOHUPOBAHUS MUKPOIPOLIECCOP-HBIX CUCTEM.

B mnocnenHee BpeMsi B CHCTEMax YIpaBJICHHUS TEXHOJIOIMYECKUMHU MIpOLECCaMH, B CHUCTEMax
nepefayd JaHHbBIX, HU(POBOH OOpaOOTKM CHUIHAJIOB U JAPYIMX Iefell IMIMpOoKoe NPUMEHEHHE MOIy-YWIN
MUKPOKOHTposuiepsl. MukpokonTpomiep MK) — ynpasistoiee ycTpoHCTBO, BBIIIOJHEHHOE Ha OJHOM WU
HECKOJIBKMX KpUCTAJUIaX W IpeJHa3Haue€HHOe [uId peaJn3auud (yHKIMM JIOTHYECKOrO aHauu3a H
TeHepaluy yIpaBISIOMUX cUrHajioB. MK He coepHT yCTpOWCTB apHU(METHUYECKUX OIlepanuid, uMeer
CPaBHUTEJIBHO HEOOJBIIYI0 Pa3psIHOCTh CJIOBa, HO Ooiiee pa3BUTHIA ammapar pealu3alu JOTMYeCKUX
(GYHKIMH 10 CPaBHEHMIO C YHUBEpPCAIBHBIMU MHUKpomporeccopamu. OHHM copepkaT HeoOXOIuMblii Habop
KOMIIOHEHTOB U3 MMKPOIIPOLIECCOPHOrO Habopa [ peanu3allMd KOHKPETHOM 3ajaud  ynpaBieHHUs
nporeccom. Kopmopamun Atmel, Microchip, Nec u ap. mpeanaraiotr oOmmupHBIH nepedens 8-, 16- u 32-
6utHbeix MK co cBepXHM3KUM NOTPEOICHUEM TOKA.

MK saBnsieTcs 3akOHYEHHBIM ycTpoiictBoM. Ilpu paspaborke yctpoiictBa Ha MK HeoOxommmo
BbIOpaTh noaxomamuidi MK, noAKiIo4YuTh K HEMY JaTYMKM, KIaBHATypy, UHAUKATOP, KIOYM U T.I., & TAKKE
paspaboTaTh mporpaMmy.

11. Ilepeyenb  WHGOPMANMOHHBIX  TEXHOJIOTHiIl,  WCHOJB3YyeMbIX TIPH  OCYIIeCTBJIEHUHU
o0pa3oBaTe/IbHOr0 Tpolecca MO IMCHUILIMHE, BKJIOYasl IepeyeHb JHIEH3UOHHOT0O H CBOOOIAHO
pPacnpocTPpaHsieMOro MPOrPaMMHOI0 oO0ecnedyeHHsl, B TOM YHCJIe OTeYeCTBEHHOr0 IPOM3BOICTBA H
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM (ITPH HEOOXOTUMOCTH).

11.1 Ilepeuens nuyeH3uOHHO20 NPOCPAMMHO20 0DeCneyeHsl

1. Kaspersky Total Security - AaTuBupyc

2. Microsoft Windows Server STDCORE AllLngLicense/Software AssurancePack Academic OLV
16Licenses LevelE AdditionalProduct CoreLic 1Year - CepBepHast onepalnoHHasi cuctema

3. AnnapatHo-nporpaMMHbIi KOMITIEKCKARGUS-KARYO» -

11.3 Ilepeuens npocpammnozo obecneuenus omeuecmeeHHo20 npou3eo0cmed
1. Kaspersky Total Security - AnTuBUpYC
2. AnnapatHo-nporpaMMHbIi KOMILIIEKCKARGUS-KARYO» -

[Ipu ocymiecTBiieHnH 00pa30BaTEIBLHOTO MpOIECCa CTYIEHTAMU U TPENoAaBaTeNIeM HCIOJIb3YIOTCS
cnenyromme nHpopmannonao crupaBodnbie cucteMbl: CIIC «Koncymnprant mirocy, CIIC «"apanty.

12. Onucanue  MaTepHaJIbHO-TEXHHYECKOM 0a3bl,  Heo0XoaMMOil M OCYHIECTBJICHHMS
o0pa30BaTe/IbHOI0 Mpouecca 1Mo TUCHHUIVINHE

Ne /o HauMmeHnoBanue crieuaibHEBIX Homep
MHOMEIICHUN U ITIOMEIICHUIN 151 ayJIuTop
CaMOCTOSITEJIbHOIN pabOThI uu

OCHaH_IeHHOCTL CIICOHUAJIBHBIX HOMGH.[CHI/If/'I nu
MTOMEIICHUH I CAMOCTOSITEIbHOU PaObOThHI




YueOHast ayTUTOPHS JJIs

206/99

OCHaH_[CHI/IeZ CIICHUAIIN3UPOBAHHAA Me0eab Ha

IIPOBEJICHUS 3aHATHI BCEX TUIOB (B o 117 nocano4HbIX MECT, IEPCOHAIIBHBIN
T.4. JICKIIUOHHOTO, CEMUHAPCKOT0, KomneroTep — 11T., TeneBuzop LG 65UH LED -1
PAKTHUYECKOM MOATOTOBKU mT., 3ByKOBas ammapaTrypa — | mT.,, JOKyMEHT-
00y4Jaronuxcs), rPyImnoBbIX U Kamepa ropraruBHas Aver Vision — 1 mirt.,
WHJUBUATyJIbHBIX KOHCYJIbTALlUM, kommyTtarop Compex DS — 1 mit., MarHuTHO-
TEKYIIIET0 KOHTPOJISI U MapkepHas qocka 90x180 — lmr, yaeOHo-
IPOMEXKYTOUHOM aTTecTaluu HarsAHbIE TOCOOUS B BUJIE TEMATHUECKUX
Mpe3eHTalMi, oIKIoYeHe k cetu «MHTepHeTY,
JOCTYII B 3JIEKTPOHHYIO WH(OPMAIIMOHHO-
00pa3oBaTeNbHyI0 Cpely YHUBEPCUTETA, BHIXO B
KOPIIOPATUBHYIO CETh YHUBEPCUTETA.
213/23 | OcHaiienue: crenuaaIn3upoBaHHas MeOenb Ha
D 16 mocamoYHbIX MECT, IIJIa3MEHHBIN TEJIEBU30P

Panasonic — 1 mT, HOyTOYyK Aser Aspire 5720G —
1 wt., Tocka MarHuTO-MapkepHas — 1 i,
KOMILJIEKT KOMITbIOTEPU3UPOBAHHBIX CTEHIOB
«ONEeKTPOTEXHUKA U OCHOBBI JIEKTPOHUKI - 4
LIT., HOJAKII0YEHHE K ceTu «IHTepHET», ToCcTyn B
ANMEKTPOHHYIO WH(POPMAITMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA, BBIXO/ B
KOPIIOPATUBHYIO CETh YHUBEPCUTETA.

[ToMemenue 1 caMOCTOATENbHOU
paboTsl 00ydaroIuxcs,
MOJTBEPIKIAIOIIECE HATNIHE
MaTepHaIbHO-TEXHUUYECKOTO
o0ecrieyeHusl, ¢ IepeyHeM

QCHORIIOTO nﬁnnv JORATIIAG




13. OcodennocTu peamsanuu JUCHUIIIMHBI JIMI ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMU 310POBbS

OOyyaromuMcst € OTrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbsl  IPEJOCTABISIOTCS CIIELUaIbHbIE
yu4eOHUKH U ydeOHble mocoOusi, MHasg ydeOHas JUTepaTypa, CHELHaIbHbIE TEXHUYECKUE CpPEeICTBA
o0y4eHHs KOJJIEKTUBHOTO M WHJMBUIYaJbHOTO IIOJIb30BAHMSI, IPEIOCTABIEHUE YCIYr AacCHCTEHTa
(TOMOIIHMKA), OKAa3bIBAIOIIETO OO0YYAIOIIUMCS HEOOXOJUMYI0 TEXHHYECKYIH IOMOIlb, a TaKXe YCIyTd
CYpAOIEPEBOTUMKOB U TU(DIOCYPIOTIEPEBOTUHKOB.

a) s c1aObOBHISAIINX

- Ha IPOMEXYTOYHOM aTTecTaMud MPUCYTCTBYET AaCCUCTEHT, OKa3bIBAIOIIUN  CTYJIEHTY
HEOOXOIMMYI0 TEXHHYECKYIO0 IMOMOIIb C YY4E€TOM HHAMBHUIYaJbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHATh
paboyee MecTo, epeIBUraThCsl, IPOYUTATh U OPOPMUTH 33JaHNUE, B TOM YHCJIE 3alIUChIBast MO TUKTOBKY );

- 3aJaHMs [ BBIIOJHEHMS, a TaKKe€ MHCTPYKIHMS O IOPSAJKE IPOBEACHUS IPOMEKYTOUHON
aTTecTauuu o(pOpPMIIIOTCS YBEIMUEHHBIM HIPUPTOM;

- 3a/1aHUA JUIS BBIIIOJIHEHUS HAa IPOMEKYTOUYHON aTTECTALIMU 3aUUTBHIBAKOTCS] ACCUCTEHTOM;

- MUCbMEHHBIE 3a/1aHUs BBIIOJHSIOTCS HAa Oymare, HaJAMKTOBBIBAIOTCS ACCUCTEHTY;

- obecnieunBaeTCs MHAMBUYaIbHOE paBHOMEpHOE ocBeleHre He Mmenee 300 mokc;

- CTYIEHTY JJs BBINOJHEHUS 3aJaHus NpU HEOOXOAMMOCTH MPEIOCTABISAETCS YBEIMYMBAIOIIEE
YCTPOMCTBO;

B) JJIS TIIyXUX U CIa00CHbIIIAIIUX:

- Ha TPOMEXYTOYHOH aTTecTalMM NPUCYTCTBYET AaCCUCTEHT, OKa3bIBAIOLIMM  CTYIEHTY
HEOOXOMMYI0 TEXHHUYECKYI0 MOMOUIb C yYETOM HHIWBHUIYaJbHBIX OCOOCHHOCTEH (OH IOMOTaeT 3aHATh
pabouee MecCTO, MepeIBUraThCs, IPOUUTATh U O(POPMHUTH 3a/1aHUE, B TOM YHCIIE 3aIIUCHIBAs MO TUKTOBKY);

- IPOMEXKYTOYHAsI ATTECTALMsI IPOBOJUTCS B MUCbMEHHOU (hopme;

- o0ecrieynBaeTcs HaJU4Me 3BYKOYCHUJIMBAIOILEH anmaparypbl KOJUIEKTUBHOTO IOJIb30BaHMS, MPHU
HEOOXOJUMOCTH IOCTYINAOLUM IPEAOCTaBISIETCS 3BYKOYCHUJIMBAIOLIAs ammnaparypa WHAMBHIYaJIbHOTO
H0JIb30BAHUS;

- 10 JKEJIAHUIO CTY/ICHTA MPOMEKYTOYHAS aTTECTAIMsI MOKET IPOBOAMTHCS B IUCBMEHHOH (opme;

) UId JMI C HapyLEHUSMU OIOPHO-IBUraTeIbHOrO ammnapaTta (TSDKEIbIMH —HapyLICHUSMHU
JIBUTATEIbHBIX (DYHKIMNA BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBHEM BEPXHHX KOHEYHOCTEH):

- NHUCBMEHHbIC 33JaHUS BBINOJIHAIOTCA HA KOMIIBIOTEPE CO CHELHATU3MPOBAHHBIM IPOrPaAaMMHBIM
o0Oecrie4eHneM WM HaJJUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIAHUIO CTY/IEHTa IPOMEXXYTOUYHAsl aTTeCTallus IPOBOIUTCS B YCTHOM hopme.



Pabouas nporpamMma JIUCHMIUIMHBI «OJIEKTPOTEXHUKA M JJIEKTPOHMKA» COCTAaBJI€HAa Ha OCHOBE
@®enepalibHbIIl TOCYJapCTBEHHBIN 00pa30BaTENbHBIN CTaHAApPT BBICIIErOo 00pa3oBaHus - OakajgaBpuar IO
HanpasieHuto noarotoBku 19.03.02 IlpoaykTsl mUTaHUS M3 PACTUTENBHOTO ChIpbs (IMpuka3 MuHOOpHayKu
Poccun ot 17.08.2020 1. Ne 1041).

ABTOD (BI)
no11. , kexH ["abpuensu [lamuko KopaeBuu

Penten3enTnr
nou. , kTH Konomnes EBrenuit Bukroposnu

nou. , ktH bonnaps Cepreit Hukonaesnu

Pabouast mporpaMMa JUCHUTUTHHBI «DJICKTPOTEXHUKA W JJIEKTPOHUKA» PACCMOTPEHA Ha 3acelaHHH
Kadenpa nsnexkrporexnuku, (usmku u oxpanbl Tpyaa npotokon Ne 1 ot 28.08.2025 r. u mnpusHaHa
cootBercTBytomieil TpedoBanusam PI'OC BO u ydeOHoro miana mo HampapiieHHtO moarotoBku 19.03.02
[IpoayKTsl TUTaHUS U3 PACTUTEIHLHOTO CHIPhS

3aBenyronuit kadeapoit SAnoBckui Anekcanap AJIEKCaHIPOBUY

Pabouas mporpamma JUCHUIUTUHBI «DIEKTPOTEXHUKA U DJIEKTPOHUKA» PACCMOTPEHAa Ha 3aCeAaHuu
y4eOHO-METOIUIECKO KoMHUCCUH MHCTUTYT arpoOMOJIOTHH W MPHUPOIHBIX PECYpPCOB MPOTOKON Ne OT T. M
npu3HaHa cooTBercTByromel TpeboBanussM @I'OC BO u ydeGHOro IaHa Mo HampaBJIEHUIO MOJATOTOBKU
19.03.02 IIpoayKThl MUTAHUS U3 PACTUTEIBHOIO ChHIPhS

PykoBogutens Ol
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