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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 3JIEeKTPOTEXHUYECKHE, IEKTPOHHBIE, 3JIEKTPOU3MEPUTEIbHbIE MPUOOPHI U YCTPOMCTBA, a TaKXKe
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:

Ko n vanmenoBauue

Kon n HanmmeHoBanue

[lepeuenp mIaHUPYEMBIX PE3YJIHTATOB 00YUECHHUS

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

PACTUTCIIBHOT'O ChIPbhs

PaCTUTCIIBHOT'O ChIPbs

BJIaJieeT HABBIKAMU

HaBbIKAMHM pacyeTra MOIIHOCTEM M  3arpy3Ku
ANEKTPOOOOPYIOBaHMSI B paMKax TMPHUHATONH B
OpraHu3aluu TEXHOJIOTUH MIPOU3BOACTBA
MPOAYKTOB MUTAHUS 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,
YMEHWUSI ¥ HaBBIKH, CPOPMUPOBAHHBIC B MTPOLIECCE U3YyUCHUS AUCIIUILINH:

OCHOBBI pacTEeHUEBOICTBA

Brenenue B TexHomoruto npoaykToB nutanus (MHxenepHas moAroToBKa)

O3HakoMUTENbHAS NTPaKTHKA

O6mas TexHonorus orpaciu (TexHonorus XpaHeHus! U nepepadoTKH MPOTYyKIIUH PAaCTEHUEBOICTBA)

ToBapoBeneHHE TPOAYKTOB MEPEepadOTKH W3 PACTUTEIBHOTO ChIpbs (TexHOoJIOTUs XpaHEHHS U
nepepaboTKU MPOAYKIUU PACTEHUEBOICTBA)

Canutapus u
pacTeHHEeBOICTBA

[Tpuknagnas mexanuka (MHXeHepHas MOArOTOBKA)

TUTUCHA

Ha PEANPUATHIX

[0 XPaHEHHIO U MepepadoTKe MPOTYKIUH




WnxenepHas 1 komnbroTepHas rpaguka (MHxeHepHas MOAroToBKa)

OcBoeHME AUCHUIIIMHBI «DJIEKTPOTEXHUKA W DJIEKTPOHUKA» SIBISIETCS HEOOXOAMMOW OCHOBOWM ISt
NOCIIEAYIOLIETO U3YUEHUS CIAEAYIOIUX TUCIUIUINH!

[ToaroroBka K cladye U cjadya rocyJapcTBEHHOIO SK3aMeHa

BrinonHenue 1 3aniuTa BeITyCKHON KBANU(UKAITMOHHONW paboThI

HayuHo-uccnenoBarenbckas padbota

[IpenauruioMHas IpakTUKa, B TOM YHCJIE HAyYHO-HCCIIeA0BaTeIbCcKas padoTa

[TpoexTrpoBanue 1 060pyA0BaHHE TEXHOIOTHYECKHX OOBEKTOB

IIporpamMmmupoBaHue ypoxKaes INIOAOBO-ATOJHBIX KyJIbTYD

OCHOBBI IPOrPaMMHUPOBAHUS B CaJJOBOJICTBE

Opranusanus 1 yrnpaBiIeHHE KaueCTBOM MPOAYKTOB IIUTAHUS U3 PACTUTEIBHOTO ChIPbs

[Tpon3BOCTBO MUIIEBBIX KOHIIEHTPATOB

[Mumesast xumust (EcrecTBeHHOHAYYHAs! TOATOTOBKA)

ITumesas mukpoouosnorus (EctecTBeHHOHay4YHasl TOJITOTOBKA)

Jlo6aBKy U yJIydIIUTENN B IPOU3BOJICTBE MPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPbs

IIpoekTHO-TeXHOIOTHYECKas TIPAKTUKA

brorexHonornyeckne 0CHOBBI NEPEPaOOTKU MPOAYKIMH PACTEHUEBOICTBA

TexHonorus XpaHeHHs MPOAYKUUH pacTeHueBojcTBa (TexHonorus XpaHeHHS W TepepadOTKh
HPOAYKIMH PACTEHHEBOCTBA)

TexHonorus MpoW3BOJCTBA AJKOTOJIBHBIX U 0€3aJKOroibHbIX HamuTKOB (TexHoyiorusi XpaHeHUs U
nepepadoTKU MPOIYKIUU PACTEHUEBOJICTBA)

TexHonorus mnepepabOTKU PACTUTEIHHOTO
MPOAYKIIMH PACTEHUEBOICTBA)

MapkupoBka M yNakoBKa C.-X. CbIpbs M NPOXYKTOB ero nepepabotku (TexHosmorust xpaHeHus u
nepepadoTKU MPOAYKIIMH PaCTEHUEBOCTBA)

@OyHKIMOHAIBHBIE TPOXYKTHl IMUTaHUA M3 pacTUTENbHOrO Cbipbsd (TexHosoruss XpaHeHUs U
nepepaboTKU NPOAYKINN PACTEHUEBO/ICTBA)

OcHOBBI TTyOOKOH mepepaOoTKu pacTUTENbHOTO cbipbsi (TexHomoruss XpaHeHuss U IHepepaboTKH
MPOIYKIIMH PACTEHUEBO/ICTBA)

IIpoueccel u  anmaparsl
TEXHOJIOTUYECKUX 0OBEKTOB)

[TpoMBITIIIEHHOE CTPOUTENBCTBO U HHKEHEPHOE 000pYI0BaHUE

TpaHCcIOPTUPOBKA CEBCKOXO3AMCTBEHHOTO CHIPBS U MPOAYKLINN

Texnonornuyeckoe obopynosanue (IIpoextrupoBanue 1 060py10BaHHE TEXHOIOTHUECKUX OOBEKTOB)

celppsi  (TexHonoruss XpaHeHuUs U IepepadOTKU

IIUIICBBIX MMpOnU3BOACTB (HpOCKTI/IpOBaHI/IC n 060py110BaHI/IC

4. OobeM AUCHMIIVIMHBI B 3a4Y€THBLIX €IMHHMIAX € YKa3aHMEM KOJUYECTBA aAKAJCMHUIECCKHX 4YacoB,
BbIICJCHHBIX HA KOHTAKTHYI padory ¢ o0y4yalmmxcs ¢ npenogaBatesneM (10 BHAAM Y4eOHBIX
3aHSATHI) 1 HA CAMOCTOSITE/IbHYIO padoTy 00y4aroumuxcst

OOw1ast TpyI0OEMKOCTb JUCIMIIMHBI «DJIEKTPOTEXHUKA U 3JIEKTPOHUKA» B COOTBETCTBHU C pabouuM
Y4EOHBIM IIIAHOM U €€ pacllpe/ieIeHue 110 BUIaM paboT MPeICTABICHbI HIKE.

KonTtaktHas paboTa ¢ mpernogaBateiieM, 4ac dopma
TpynoeMk Camocrosi- KoHTposth IIPOMEXYTOUYHOHN
CeMeCTp OCThb JICK- TIPAKTHICCKUC na60paTopH},1e TCJIbHAA pa- gac ’ arTecrTanumun
Jac/3.e. 14707 3aHATHUS 3aHATHUS Oora, yac (popma
KOHTPOJIS)
4 108/3 36 54 18 3a
B T.4. YaCOB:
B MHTEPAKTHBHOM 8 8
dhopme
[IPaKTUYECKON
P 18 18 18
MTOJITOTOBKA
Cemectp | Tpymoemxk BreaynuTtopHas KOHTaKkTHas paboTa ¢ mpernogaBaTeiaeM, 9ac/dem




OCTh Kypcosas Kypcosoit 3auer ﬂn(bd)efieHquOBaH Koncynwrarum SK3anen
qac/3.e. pabota MPOCKT HBIN 3a4eT nepe;] SK3aMeHOM
4 108/3 0.12

5. Conep:xxanue IMCHUIVIMHBI, CTPYKTYPHPOBaHHOe M0 TemMaM (pa3jgejiaM) C YKasaHMeM OTBe-

JCHHOI0 HA HUX KOJIHYECTBA aKAICMUYECCKUX YaCO0B U BU10B y‘leﬁHbIX 3aHSATHH

KonuuectBo yacos
Popwmsi Ocuzﬂ(():‘;gge I/IHKI(/)I)Il(aT
o CemuHapck m TeKyILIero peA A
& ve sansTHA | 8 KOHTPO TIPOBEPKH OpoB
Ne HaumenoBanue pasnena/remsl S o Ppe3yibTaToB JIOCTHXK
2 = = o | ycmeBaemocTH u
3 o =) o 2 o g . JTOCTYKEHUS SHUS
5 g S B % S | MPOMEXKYTOUHOM
2 Z S z S aTTeCTALIH WHAWKATOPOB | KOMIIETE
= = % 2 & KOMITETEHIINH HITHIA
El 5| 3
g1g|“
= =
1. |1 pa3nmen. DnekTpuueckue 1enu
Bgenenue. OOmme cBeieHUs o KomTpomsHas OIIK-
1.1, |mpoussoicTse, nepesiate, | 6 5 4 1 KT 1 paGora 3.2, TIK-
pacrpeielieHud | TOTpeOIeHUN 3.1
AIIEKTPUICCKOI SHEPTUH.
OcHOBBI ANEKTPHUYECKUX KonrponsHas 32H1I[<I'<
1.2. |u3Mepenuil Toka, HampspkeHus u| 4 6 2 4 1 KT 1 pabota ’ é 1 i
MOILIHOCTH. )
Meronst pacuera KonTtposbHast 3(31_%(1_{
1.3. | anexTpuuecKux ueneit| 4 6 2 4 1 KT 1 pabota .él i
MOCTOSIHHOT'O TOKa )
KouTtponbHas OTIK-
14, OpHOda3HbIe MEKTPUIECKH | 4 6 ) 4 | KT 1 paGora 3.2, TIK-
LIETH. 3.1
OIIK-
KontponpHas 32 TK
1.5. |Pe3oHaHC HaNpsHKEHUM U TOKOB 4 6 2 4 1 KT 1 pabora ’ 3: 1 i
KoHTponbHas OTIK-
16, Oo6mme cBemeHust 0 Tpex(dasHbIX 4 6 ) 4 1 KT 1 paGora 3.2, TIK-
EKTPUIECKUX LEIX. 3.1
KouTtponbHas OTIK-
17, CoennueHus 3Be3/1a "u 4 3 4 4 ) KT 1 paGora 3.2, TIK-
TPEYTOJbHUK 3.1
2 pa3zgen. DIeKTPOMarHUTHEIC
2. |ycTpoiicTBa U 3NEKTpUYECKHE
MallMHBI
YcerpoiicTso, HIPUHLIMII OIIK-
21 JCUCTBUS, OCHOBHBIE 4 ] 4 4 b 3.2, IIK-
XapaKTepUCTUKU 3.1
TparchopMaToOpoB
KonTponbhas OTIK-
29 DNeKTpHYCeCKIe MAIIHHEL | -, 3 4 4 ) KT 2 paGora 3.2, TIK-
MIOCTOSIHHOTO TOKa 3.1
KoHTposbHast OTIK-
23 OnexTpuuecKue MAIIMHBL |, ] 4 4 5 KT 2 paGora 3.2, TIK-
MIEPEMEHHOI0 TOKa 3.1
3. |3 pa3nmen. OCHOBBI ANEKTPOHUKU




OIIK-
KontpomnbHas
31 SHeMeUHTHa;{ 0a3a 3JIEKTPOHHBIX 4 14 4 10 By KT 3 paGoTa 3.2, TIK-
YCTPOMCTB 3.1
KoHTponbHast OTIK-
3.5, |Mukponpoeccopst o I S 4 2 KT 3 aGora 3.2, TIK-
MUKPOKOHTPOJUIEPHI p 3.1
[IpoMeXyTOUYHAs aTTeCTalus 3a
Hroro 108 | 36 54 18
Hroro 108 | 36 54 18

5.1. JlekIIMOHHBII KYPC ¢ YKa3aHNEM BHJI0B HHTEPAKTUBHOI (GOpMbI NpoBeeHUs] 3aHATHI

Tema nexuu (u/vunu
HAaMMEHOBAHHE pa3Jien)

Bceero,

4acoB / YacoB

. CopepxaHue TeMBbI WHTEPAKTUBHBIX
(BHL HHTEDaKTHBHOI (b? PMbL (u/unu pasnena) 3aHATHN/
TIPOBEICHUS 3aHATUH )/
(mpakTHUYeckasi MOArOTOBKA) fpaKTiriccKas
MOJITOTOBKA
Beenenue. O6mme cBenenust | OOlIMe cBeieHUs O NPOU3BOJACTBE, Iepejaaue,
0 IPOU3BOJCTBE, Iepeade, |PaCHPEICICHUH U IIOTPEOIECHMU  DNIEKTPHIECKON
pactpenesieHuu 1 SHEPIHUH. 3aKOHBI ANIEKTPUUECKHUX nenei 2/-
NOTPEOICHUU PICKTPUUECKON | TOCTOSTHHOTO TOKA.
SHEPTHH.
OCHOBBI  DJIEKTPHUYECKHX  HW3MEPEHHH  TOKa,
OCHOBBI BHeK”EpI/I‘ICCKI/IX HaTPSKEHHS 1 MOTIHOCTH.
U3MCPCHHH TOKa, BHIBIL, METO/IBI U CPEJCTBA H3MEPEHHIA. 21
HaNpPUKEHNA M MOIHOCTH. | [[grperHocTy H3MepeHHii.
Mertob1 pacuera Mertonpl pacyeTa BIEKTPUYECKUX LIENEH: METOJ
SNEKTPUUIECKHUX Iierneit 3akoHOB Kupxroga, MeToq KOHTYpHBIX TOKOB U 2/-
MOCTOSTHHOTO TOKA 00acT UX MPUMECHECHHUS.
OnnodasHple JMEKTPUYECKUE IeTH: AaKTUBHAs,
Opnnodazuplie dnekTpudecky | AHIYKTUBHAS, CMKOCTHAS U 9.
LEH. CMCIIIaHHAs Harpy3ka. AKTHBHAs, pPCAaKTHBHas U
MOJTHASI MOIITHOCTH.
Pe3onanc: 1) HampsbkeHuil - ycioBusi (paBEHCTBO
WHAYKTUBHOTO U €MKOCTHOTO  COIPOTUBIICHHH,
PaBEHCTBO HANPSDKEHUH HA 3TUX DJIEMEHTaX IEIH);
CIIEICTBUSl PE30HAHCA HAMNPSIKEHUN OTHOCUTEIHHO
PesonaHc HampsokeHnii 1 | TOKA, MOJHOIO CONPOTUBIICHHS, yIiia caBura ¢as u 5.
TOKOB MOIIIHOCTH.
2) pe30HAaHC TOKOB: YCJIOBHUS U CJIEICTBUS.
Cxembl, (GopMysbl U BEKTOPHBIE IUArpaMMbl st
PE30HAHCOB HamNpsDKeHUss W Toka. [IpakTudeckoe
MIPUMEHEHHE PE30HAHCA.
OOmme cBeneHuss O Tpex(a3HbIX 3IMEKTPHUUECKUX
[EensAX.: TPEUMYIIecTBa TpeX(pa3HOW  CHUCTEMBI
Obmue csenenus o nepen  onaHodasHoi;  TpexasHas  cucTeMa
TPeX(ha3HBIX HNEKTPHICCKHUX HanpsDKeHUH, Qaza Tpex(dazHOW IEenH; CXEeMbI 2/-
LCIAX. coequHeHuss (a3 reHepatopa W TpexdasHOU
Harpy3KH; MOIITHOCTH B TPeX(a3HbIX IETsX.
CoenuHenune 3Be37a-3BE3/a: JIMHEWHEIE
CoenvHEHHS 3BE3/1a U HAmpsDKEHUST W TOKW; BEKTOPHBIE JTUArpamMMbl 4/-
TPEYTOIbHHUK HampsDKEHUH W TOKOB B CUMMETPUYHOMU




Tpex(da3sHOW  CHUCTEME; COOTHOLICHHUS  MEXIy
JUHEWHBIMU U (a3HBIMH TOKaMH B CHMMETPHYHOU
U HECUMMETpPUYHOM Tpexda3Hoil cucteme "3Be3na
-3Be371a".
Coenunenue TPEYTOJbHUK-TPEYTOJIbHUK:
COOTHOIIICHUSI MEXIy JIMHEHHBIMH © (Da3HBIMU
HalpsDKEHUSIMM M TOKaMU [NpPU PABHOMEPHOU U
HEPaBHOMEPHOM Harpyske , BEKTOPHBIE
JarpaMMbl TOKOB M HAMPSKEHUM.
YCeTpolcTBO,  OPUHLMI — JACHUCTBUS, OCHOBHBIC
XapaKTepUCTUKU u PEKUMBI paboTsl
. TpaHcGopMaToOpoB. Tpexdazubie CUJIOBBIE
Y CTpOHCTEO, HPHHLAII TpaHCHOPMATOPEI: Ha3HAYEHHE, o6macThb
ACUCTBH, OCHOBHBIC NPUMEHEHUS, CXEMbl  COCAMHEHHS  OOMOTOK, 4/1
XapaKTCPHCTHKH OCHOBHBIE  ITApaMeTPhl.  ABTOTpaHC(HOPMATOPHI,
TpaHcopMaTopos U3MEpUTENIbHbIE  TpaHchOpMaTopel  TOKa U
HaNnpsDKEHUS: HAa3HAYEHHE, CXEMbl MOIKIIOYCHUS,
PEXUMBI pabOTHI.
YCTpolcTBO, NPUHIMUIT  JEW-CTBUS, OCHOBHBIC
DNEKTPHYECKIE MAIIMHBl | X3PAKTCPUCTHKH AIEKTPUUECKUX MalluH 41
IIOCTOSIHHOTO TOKAa IIOCTOSIHHOT'O TOKA:
TeHEepaToOpOB U JBUTATENIEH
YCTpolcTBO, NPUHLMIT  JEHU-CTBUS, OCHOBHBIC
DJIeKTPUYECKHE MAIIUMHBl | X3PAKTEPUCTHKA ANEKTPUUECKUX MaIluH 41
TIEpEMEHHOTO TOKA IIEPEMEHHOIO TOKA: ACUHXPOHHBIE U CUHXPOH-HBIC
JIBUTATENIA U TEHEPATOPBHI.
OnemeHTHass 0a3a  JJEKTPOH-HBIX  YCTPOMCTB:
DneMedTHas 0aza AUOAbI W TPAaH3UCTOPBHI. O6H.[I’Ie CBC-ACHUA O 4/2
ANEKTPOHHBIX YCTpOﬁCTB BBIIIPAMUTEIAX, TPAaH3UCTOPHBIX H OICpallMOHHBIX
YCHUJIATEIISAX.
Muxkponpoueccopbl ¥ MHKPOKOHTPOJUIEPHI, MX HC-
MHUKpOIIPOLIECCOPH U MOJIb30BAaHWE B  TEXHOJIOTMYECKHX MpOLeccax. 40
MHKPOKOHTPOJLIEPHI Ctpyk-Typa MHKpPOKOHTpoJiepa. BBegenue B
MIPOrPaAMMHUPOBAHKE
HUtoro 36

5.2.2. JlabopaTopHble 3aHATHS ¢ YKa3aHUEM BHUI0B MPOBeeHUs 3aHATHIH B HHTEPAKTUBHOU (popme

HaunmenoBaunue

@opMbl NIPOBEACHUS U TEMBbI 3aHITUI
paszaena (BU UHTEPAKTUBHON (POPMBI IPOBEICHUS

Bcero,

4acoB / 4aCOB MHTEPAKTHBHBIX
3aHATUH/ TpaKTHYECKas

. MOATOTOBKA
JUCLUIUINHBI 3aHATUN)/(TIpaKTUYeCcKasi IOJrOTOBKA)
BUJ qachl
Beenenne. OOmiue
CBEJICHHS O
Uccnenosanune 3axona Oma: CHATE
MPOU3BOJICTBE, .
Hepeate AKCIIEPUMEHTAIBHO U MOCTPOiTE rpaduku
acHl SIIGJIGHI,/II/I " 3apucumocteil | = f(U) npu R=Constu I =f nab. 4
pactip (R) mpu U = Const. OTBETUTH HA
noTpeOaeHUN
. KOHTPOJIbHBIE BOIIPOCHI.
AIEKTPUUECKOU
SHEPIHH.
OcHoBBI HccnenoBanue cMEMIaHHOTO COSMHEHHUS
ANMEKTPUUECKHUX pe3uctopoB. M3MepbTe TOKK, HAIPSDKEHUS U nab. 4

M3MEepeHuil ToKa, COTIPOTHBIIEHUS BCEX YUACTKOB LEMH MPU




HAIps>KCHUA U
MOIIIHOCTH.

CMEILIAHHOM COEAMHEHHUH PE3UCTOPOB.
IIpoBepbTe pe3ynbTaThl U3BMEPEHUI
BBIYHCIICHUSMU.
Paccuuraiite norpemnsocTu
m3mMepeHnil. OTBeThTe Ha KOHTPOJIbHEIE
BOIIPOCHI.

Mertonsl pacuera

AIEKTPUUECKUX
1enei moCTOSITHHOTO
TOKa

Pemenue 3a1a4 Ha MpUMEHEHHE METOJIOB
pacuera 3JIeKTPUUYECKUX LIeTIel: MeToa
3akoHOB Kupxroga u MeToza KOHTYpHBIX
TOKOB.

11a0.

Onnodasubie
AIIEKTPUYECKH TISTTH.

NccnenoBanue Hepa3BETBIEHHON LieNn
CHMHYCOMJIAJILHOTO TOKa Ha MpUMepe
MIOCJIEZI0BATEIBHOIO COEUHEHMS PE3UCTOPA U
KaTyIIK{ UHIYKTUBHOCTH: COOpaTh
AIIEKTPUUECKYIO LIENb COIIACHO 3a/1laHHOM
CXeMe, U3MEPUTh ACHCTBYIOLIUE 3HAYEHUS
Toka | u HanpsoxeHunii Ha pesuctope UR u
karymike UL. Beraucnure yron cipura a3 [
MEXy MOJIHBIM HAMPSX)KEHUEM U TOKOM B
LIETIH, ITOJIHOE COMPOTUBIIEHUE Lenu Z 1
nHIyKTUBHOE conporusienne XL. IToctpouts
BEKTOPHBIE TUArPAMMBbI TOKA U HAIIPSKEHUN.
CrenaTh BBIBOABI IO pe3yJIbTaTaM U3MEPEHUI
U oCcTpoeHuid nuarpamMm. OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI.

71a0.

Pe3onanc
HaIpsHKEHUN U TOKOB

HccnenoBanue pesonanca HanpspkeHun. Jis
LIEIHN C MTOCJIETOBATEIbHBIM COCIMHEHUEM
KOHJICHCATOPAa U KaTyLIKHA UHIYKTUBHOCTH C
3a/IaHHBIMHU [TApaMETpaMu U3MEpbTE
JEHCTBYIOLME 3HaYCeHUs TOKA | 1 HanpsKeHU
U, UC, UL npu f=fp, f<fp u f>fp.
Paccunraiite pe30HaHCHYIO YacCTOTY, YIJIBI
caBura ¢a3, THIyKTUBHOE, EMKOCTHOE U
IIOJIHOE COIPOTUBIICHHUS; AKTUBHYIO,
PEAaKTHBHYIO U MOJHYK MOIIHOCTH.
[TocTpoiite BekTOpHBIE 1MarpaMMebl. Crenaiite
BbIBOJI. OTBETHTE Ha KOHTPOJIbHBIE BOIIPOCHI.

11a0.

OO111e cBeaEeHHUS O
TpexdazHbIX
ANEKTPUIECKUX
LETsX.

Tpexda3nas Harpy3ka, COeAMHEHHAs 10 CXEME
«3Be37a» : B Tpex(a3HOH 1enu ¢
CUMMETPUYHON U HECUMMETPUYHON aKTUBHOU
Harpy3KoH, COEIMHEHHO! 10 CXEME «3BE37a»,
U3MEPUTH C IIOMOLIBI0 MYJIbTUMETPOB HIIU
BUPTYyaJIbHBIX IPHOOPOB JeHCTBYIOINE
3Ha4yeHus TokoB [JT u IN, nHanpsoxenuit UJT n
U®, paccuutarh MOIIHOCTH , IOCTPOUTH
BEKTOPHBIE THArpaMMbl HANIPSKEHUN U TOKOB,
CZEJIaTh BBIBOJ, OTBETUTh HA KOHTPOJIbHBIE
BOITPOCBI.

71a0.

CoenuHenus 3Be311a
U TPEYTOIbHUK

Tpexdasznas Harpy3ka, COeIMHEHHAs 10 CXeMe
«TPEYTOJIBHUK»: B TpeX(a3HOi Lenu ¢
CUMMETPUYHOU U HECUMMETPUYHON aKTUBHOU
Harpy3Kou COEJIMHEHHOM 0 cXeMe
«TPEYTOJIBHUK» U3MEPUTH C IIOMOILBIO
MYJIBTUMETPA WIH BUPTYaJIbHBIX TPUOOPOB
JerctBytomue 3HadyeHust TokoB LI, [@ u

HanpspkeHud UJI, paccuntate MomHoctu PO

71a0.




u [P, mOCTpOUTh BEKTOPHBIC THATPAMMEI
HATPSDKEHUH U TOKOB, CIIENaTh BHIBOM U
OTBETUTH HA KOHTPOJIbHBIE BOTIPOCHL.
HccnenoBanue paboThl 01HO(A3ZHOTO
TpaHcpopmaTopa: U3Mepsst HalpsHKEHUS,
OTpesieNUTh KO3 (PUIIMEHT MATHUTHON CBSI3U
MEX1y KaTylIKaMu:
N - IPU HAJTMYMH 3aMKHYTOTO CepACYHUKA
Ycerpoictso, P Y P ’
. - IpY HAJIMYUHU CEPJICYHHKA C 3a30POM,
TIPUHIIMIT JCHCTBYS,
- IPY HAJTUYHUH TTOJIOBUHBI CEP/ICTHHKA,
OCHOBHBIE nab. 4
- IPU OTCYTCTBHUHU CEPIICUHHKA.
XapaKTePUCTUKU
W3mepsist HanpspKEHUST M TOKU, ONPEICTUTh
TpaHcGpopmMaTopoB
koahumueHT Tpanchopmaluu npu
M3MEHEHUH YHCIIa BATKOB BTOPHYHON 0OMOTKHU
TpanchopmaTopa.
Crnenatb BEIBOJ M OTBETUTH Ha KOHTPOJIbHBIE
BOTIPOCHI.
DNEeKTpUIEeCKue
HccnenoBanue mycka ABUraTesst IOCTOSTHHOTO
MaIIHHbI nab. 4
toka (I1T)
MOCTOSIHHOTO TOKa
OnekTpuyecKue HccnenoBanue mycka Tpex@asHoro
MaITuHbI acuHxpoHHoro aBurarens (AJl) nao. 4
HEPEMEHHOT0 TOKa C KOPOTKO3aMKHYTBIM POTOPOM
DnemeHTHas 6a3a
HccnenoBanue oaH0(a3HOrO MOCTOBOTO
ANEKTPOHHBIX nao. 4
. BBITIPSIMUATEIIS
YCTPOMHCTB
DOnemeHTHas 6a3a
AIIEKTPOHHBIX HccnenoBaHue onepanuoHHOTO yCUITHTEIS na0. 4
YCTPOMCTB
DOnemeHTHas 6a3a
CKTDOHHALX HccrnenoBanne OCHOBHBIX JIOTHYECKHX 136 )
P o anemenToB U, MJIN, HE ’
YCTPOICTB
Muxkpomnporieccopbl
" [IporpamMmmMupoBaHre MUKPOKOHTpPOJIIEpA na0. 4
MHUKPOKOHTPOJIIEPHI
5.3. Kypcogoii npoekT (padora) yueOHbIM IJIAHOM He NMPeayCMOTPEeH
5.4. CamocTrosTesbHasi paboTa o0y4aromierocs
Tembl W/UaM BUJBI CAMOCTOSTEIILHONW PabOTHI Yacsl
OO61ue cBefeHus 0 MPOU3BOCTBE, NIepeiaue, pacpeaeseHud U NoTpedieHnn 1
ANIEKTPUYECKON SHEPrUuu. 3aKOHBI AEKTPUUYECKHX LTI MTOCTOSHHOIO TOKA.
OCHOBBI MIEKTPUUECKUX U3MEPEHUHN TOKA, HANIPSKEHUSI ¥ MOUTHOCTH:
KJIaccu(UKAIHS SIEKTPOU3MEPUTENBHBIX IPHOOPOB, METO B H3MEPEHHS U 1

CHUCTEMBI U3MCPCHUA.




Mertoapl pacueTa MEKTPUUECKUX LIETIei: MeTo 1 3akoHOB Kupxroda, Mmerox
KOHTYPHBIX TOKOB, METO/I y3JIOBBIX TOTEHIIMAJIOB.

OpnnodasHble >MEKTPUYECKH 1IETH: aKTUBHAsI, UHAYKTUBHASI, EMKOCTHAsI U
CMelIaHHas Harpy3ka. AKTUBHAs, pEaKTUBHAS U MOJHAs MOIIHOCTU. BexTopHbIe
JarpaMMbl TOKOB, HanpshDKeHUH. TpeyronbHUKH COMPOTHBICHUN U MOLTHOCTEH.

Pe3onanc HanpspkeHuM - yciioBHsl (PaBEHCTBO HHYKTUBHOIO U EMKOCTHOTO
COIIPOTHBIICHUH, PABEHCTBO HAIIPSHKEHUH HA 3TUX JJIEMEHTAX LIETN); CIECICTBUS
PE30HaHCa HAIPSHKEHUH OTHOCHUTEIIBHO TOKA, IIOJTHOTO CONPOTHUBIICHHUS, yITIa
caBura (a3 ¥ MOIIHOCTH.

Pe30oHaHC TOKOB: yCIIOBUS U CIEACTBHS.

Cxembl. (hODMVIIBL ¥ BEKTODHBIE IMArDAMMBIL JI1S DE30HAHCOB HANDSKEHUS U TOKA.

OO6mmue cBefeHust 0 TpexPazHbIX MMEKTPUUECKUX LETISIX: TPEUMYIIeCTBA
TpexdazHol cucTteMbl iepes o1Ho(a3HOI; TpexdazHas cucTeMa HaupsHKEHUH,
¢aza TpexdaszHoi 1ienu; cxeMpl coenrHeHus ¢a3 reuepatopa u TpexdazHoit
Harpy3Kd; MOIIHOCTH B TpeX(a3HBIX HETsIX.

) Gl j i > g

JIUarpaMMbl HalpsDKEHUN U TOKOB B CHMMETPUYHOM Tpex(a3Hoil cucteme;
COOTHOIIEHUS MKy TUHCHHBIMU U (Pa3HBIMH TOKAMHU B CHMMETPUIHOHN H
HECHUMMETPUYHOM TpexdaszHoi cucteMe "3Be31a-38e31a".

CoenuHenne TpeyroJbHUK-TPEYTOJIBHUK: COOTHOIICHUSI MEXAY JTUHEHHBIMHU 1
(ha3HBIMU HAMPSKEHUSIMHU U TOKaMH TPU paBHOMEPHON M HEPAaBHOMEPHOM

VY CTpoicTBO, IPUHIIUIT JCHCTBHSI, OCHOBHBIC XapAaKTEPUCTHKU M PEIKHUMbI PA0OTHI
tparcopmatopoB. TpexdasHbie cHIIOBbIC TpaHCHOPMATOPHI: HA3HAYCHHE,
00J1aCTh IPUMEHEHHUSI, CXEMbI COSIMHEHUST OOMOTOK, OCHOBHBIC TTAPAMETPHI.
ABToTpaHchopMaTOphl, U3MEPHUTEIbHbBIE TPAHC(HOPMATOPHI TOKA U HATIPSKESHUS:
Ha3HAYCHHUE, CXEMBbI MTOIKITFOUCHHUS, PSKUMBI PabOTHI.

yCTpOfICTBO, IIPUHIAIT ﬂeﬁCTBHH, OCHOBHBIC XaPAKTCPUCTHUKU DJICKTPHUICCKHUX
MalllvH IIOCTOSAHHOI'O TOKa

YcTpoiicTBO, IPUHIMI J€HCTBUS, OCHOBHBIE XapaKTEPUCTUKHU SJIEKTPUUECKUX
MalIlH EPEMEHHOT0 TOKA: aCHHXPOHHbBIE U CHHXPOHHBIE ABUTATENN U
reHepaTophl

DJeMEeHTHI U yCTPOICTBA IM(PPOBOM TEXHUKH: JIOTUYECKHUE FIEMEHTBI, TPUITEPHI,
PETUCTPBI, CYCTYMKU UM-ITYJICOB U IP.

Muxkponponueccopsl  MUKPOKOHTPOJUIEPHI, UX UC-TI0JIb30BAaHUE B
TEXHOJIOTHYECKUX ITpoleccax. CTpyKTypa MUKpPOKOHTpoJuiepa. Benenue B
MporpaMMHUpPOBaHKE




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.

JI1.1, JI1.2, JI1.3,

1.4 J2.1,J12.2 J3.1

OCHOBBI  DJIEKTPUYECKUX  HM3MEPEHUH
TOKa, HANPSHKEHUS W MOIIHOCTH.
OCHOBBI  DJIEKTPUYECKUX  HM3MEpPEHUH
TOKa, HampsokeHuss u  momHoctu: | JI1.1, JI1.2, JI1.3,
KJIaccuUKaIus J1.4
ANMEKTPOU3MEPUTEITHBHBIX prOOpOB,
METOJIbI ~ HM3MEPEHUsT U  CHCTEMBI
W3MEPCHUS.

J2.1,J12.2 J3.1

MeTonpl pacuera ANEKTPUUECKUX
IeIrell IIOCTOSHHOTO TOKa. MeToanl
3 |pacuera SIIEKTPUYECKHX IENEH: METO
3akoHOB Kwupxroda, MeTon KOHTYPHBIX
TOKOB, MCTO/, y3.IIOBI:IX IIOTCHIIUAJIOB.

JI.1, J11.2, J11.3,

.4 J2.1,J12.2 3.1

OpnodaszHble DIEKTPUYECKU  LICTIH.
OpHoazHple  DNEKTPUYECKH  IICTIH:
aKTHWBHAs, WHIYyKTUBHAs, €MKOCTHas W
CMeIIaHHas Harpyska. Axrusnasg, | JI1.1, JI1.2, JI1.3,
peakTUBHasT M  IOJHas MOUIHOCTH. JI1.4
BekropHbie AUarpamMMmabl TOKOB,
HanpsHKEHUH. TpeyronbHUKN
CONPOTUBJIEHUI W MOIIHOCTEM.

J2.1,J12.2 JI3.1

Pesonanc  HampsbkeHMH M TOKOB.
5 |Pe3oHaHC HanpsKEHUM U TOKOB.
Pesonanc HampsbkeHUH - yCIIOBHUSA

JI.1, JI1.2, JI1.3,

1.4 J2.1,J12.2 J3.1




(paBCHCTBO HHIAYKTUBHOI'O n

C€MKOCTHOI'O COHpOTHBJ’IGHHIﬁ,
PaBCHCTBO HaHpﬁ)KCHI/Iﬁ Ha 9THUX
3JICMCHTax I_ICHI/I) ) CIICOCTBUA

pe30HaHCa HANPSKEHUM OTHOCUTEIBHO
TOKa, IIOJIHOTO COINPOTUBJICHUS, YyIJIa
capura a3 ¥ MOITHOCTH.

Pe3onaHC TOKOB: yCJIOBUS U CIEICTBHUS.
Cxembl, ¢GOpMynBl W  BEKTOPHBIC
JarpaMMbl JUTSL PE30HaHCOB
HampspDkeHuss M Toka. IIpaktmueckoe
MIPUMEHEHHE PE30HAHCA.

O6mme cBeneHus o0  Tpex(aszHbIX
ANEKTPUIECKUX LeTIsX. . OO6mue
CBEJICHUSA 0 Tpex(da3HbIX
ANEKTPUYECKUX LEMNsAX: IMpPEeuMyIlecTBa
TpexdazHoi CUCTEMBI nepen
onHodazHoM;  TpexdazHas  cuUcTeMma
HanpsDKeHnH, ¢asa TpexdasHOW Ienw;
cXeMbl coeiMHeHus (a3 reHeparopa u
Tpexda3zHOW Harpy3Kw; MOUIHOCTH B
Tpexda3HbIX LENsX.

JI1.1, J11.2, J11.3,
J1.4

J2.1,J12.2

JI3.1

CoennHeHus 3Be3/a U TPEYTOJIbLHUK

Coenunenne 3Be€3/1a-3B€3/1a:
JUHEHHbIE  HaNpsHKEHUST U TOKWU;
BEKTOPHBIE AMArpaMMbl HaNpPsKEHUN U
TOKOB B CHMMETPUYHON Tpexda3Hou
CUCTEME; COOTHOLIEHUS MEXIY
JUHEHHBIMU M (a3HBIMH TOKaMu B
CUMMETPUYHOM U  HECUMMETPUYHOU
TpexdaszHoi cucteMe "3Be3aa-38e31a".
Coenunenne TPEYTrOJIbHUK-
TPEYTOJbHUK:  COOTHOLIEHMSI  MEXIy
JIMHEWHBIMU " ¢ba3zHpIMU
HanpsDKEHUSIMA U TOKaMU  IIpH
PaBHOMEPHOI 151 HEPaBHOMEPHOM
Harpy3ke€ , BEKTOPHbIE JHarpaMMbl
TOKOB Y HaIlpsHKEHUH.

JI1.1, JI1.2, JI1.3,
J1.4

J2.1,J12.2

J3.1

YcerpoiictBo, MPUHIIATT JIEHCTBHS,
OCHOBHBIE XapaKTepUCTUKH
TpaHCcPOpMaTOPOB. VYerpoiicTso,
TPUHII neicTus, OCHOBHBIE
XapaKTePUCTUKA M PEXKHUMBI  PaOOTHI
TpaHc(hopMaTOpOB. Tpexdazubie
CHJIOBBIE TpaHcpOpMaTopBbI:
HazHaueHue, o0JacTh  NPUMEHEHUs,
CXEMBI COETUHEHUS 00OMOTOK,
OCHOBHbIE napaMeTphl.
ABToTpaHchopMaTopsl,
U3MEpPUTENIbHBIE TPaHCPOPMATOPHI TOKA
W HalpsOKEHWs: Ha3HAYCHUE, CXEMBI
MOJIKJITFOUEHUS], PEKUMBI PaOOTHI.

J1.1, JI1.2, JI1.3,
J1.4

J2.1,J12.2

J3.1

DNEKTPUYECKUE MAIIMHbI [OCTOSHHOTO
TOKa. YCTpOWCTBO, MPUHUMUIT JEHUCTBUS,
OCHOBHBIC XapaKTEPUCTUKHU
ANEKTPUYECKUX MAIIUH IOCTOSIHHOTO

J1.1, JI1.2, JI1.3,
J1.4

J2.1,J12.2

3.1




TOKa
DNEKTPUUECKUE MaIIUHBI NEPEMEHHOTO
TOKa. YCTPOWCTBO, MPHUHLMI JEHCTBHS,
OCHOBHBIC xapakrepuctuku | JI1.1, JI1.2, JI1.3,
10 J2.1,J12.2 JI3.1
WIEKTPUYECKUX MAalIMH IEPEMEHHOIO J1.4
TOKa: AaCHUHXPOHHbIE U CHUHXPOHHBIE
JIBUTATEIIA U TEHEPATOPHI
DneMeHTHas 0aza AJIEKTPOHHBIX
YCTPOMCTB. DJIEMEHTBl W YCTPOWCTBA
. JI.1, JI1.2, JI1.3,
11 |uudpooit TEXHHKU: JIOTUYECKHUE 1.4 J2.1,J12.2 JI3.1
AJIEMEHTHI, TPUITEPHI, pPEeTHUCTPHI, ’
CUYETUHUKH UM-ITYJICOB U JIP.
Muxkpomnpoiieccopbl u
MUKPOKOHTPOJLIEPHI .
Muxkpomnpoliieccopbl u
MHUKPOKOHTPOJUIEPHI, ux uc-| JI1.1, JI1.2, JI1.3,
12 J2.1,J12.2 JI3.1
MOJIb30BaHNE B TEXHOJIOTUYECKHUX J1.4
poueccax. Crpyxkrypa
MHUKPOKOHTPOJLIEPA. Beenenue B
MIPOTrPAMMHUPOBAHKE

7. @oHI OIEHOYHBIX CpPeIcTB (OLEHOYHbIX MATEPHAJIOB) /Jf MPOBeJAeHHs] TPOMEKYTOYHOM aT-
TeCcTAlMU 00y4AIIIMXCS 10 TUCHUILTHHE «DJIEKTPOTEXHUKA U JIeKTPOHUKA)

7.1. IlepeyeHb HHIAMKATOPOB KOMIIETEHIWH € yKa3aHHeM 3JTamnoB HMX (opMHpOBaHHMs B Ipolecce
0CBOeHMS 00pa30BaTeIbHONH NPOrPaAMMBbI

JMCUNTIIIMHB/3IEMEHTHI
MIPOTPaMMBI (TIPAKTHKH,
I'NA), ygacTBylomue B
(hopMupoBaHNM HHIUKATOPA
KOMIICTCH-IIUN

WHaukaTop KOMIIETSHIHH
(ko u coneprkaHue)

7.2. Kputepum H ImKaJdbl OLEHUBAHUS YPOBHSI YCBOEHHSI HHIMKATOPA KOMIIeTEHUMM, ompese-
JIAIONIHE TPoueaypPbl OllCHUBAHUS 3HAHU, YMEHUI, HABBIKOB 1 (MJIH) ONBITA 1eATeJIbHOCTH

OueHka 3HaHUM, YMEHUW WM HaBBIKOB M (WJIM) ONBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIMX STaIlbl
(hopMUpOBaHHST KOMIETEHIMH MO TUCHUIUIMHE «DJIEKTPOTEXHHKA M AJIEKTPOHUKA» MPOBOAHUTCS B (dopMme
TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTal|u.

Texymuii KOHTPOJb MPOBOJUTCS B TEUEHHUE CEMECTpa C LEJIbI0 OMpPENETeHHUs YpPOBHS YCBOCHHUS
oOydJaromuMucss  3HaHWUW, (GOPMUPOBAHUS YMEHHH H  HABBHIKOB, CBOECBPEMEHHOTO  BBISBIICHUS
MpenojaBaTelieM HEJOCTaTKOB B IOATOTOBKE OOydYalolUXCs M TMPUHATUS HEOOXOOUMBIX Mep Mo eé
KOPPEKTUPOBKE, a TaKXKe JJIsi COBEPIICHCTBOBAHUS METOIMKU OOYUYEHUS, OpraHu3alui y4eOHOU paboThl U
OKa3aHusl MHAUBUIyaJIbHOM MOMOIIK 00y4aromemMycs.

[IpomexxyTouHast arrectanusi Mo AUCHUIUIMHE «DJIEKTPOTEXHUKA W D3JICKTPOHHMKA» MPOBOJIUTCS B
BUE 3ay4eT.

3a 3HAHUS, YMEHUS U HABBIKU, IPHOOPETEHHBIC CTYJACHTAMHU B MEPUOJI UX OOyUYEHUSs, BBICTABIISIOTCS
oneHku «3AUTEHO», «HE 3AUTEHO». (wm «OTJIMYHO», «XOPOIIO», «YJIOBJIETBOPUTEJIb-
HO», «HEYJIOBJIETBOPUTEJIBHO» nnsa auddepeHunpoBaHHOro 3aueTa/sK3aMeHa)

Jlnis oueHWBaHUsl 3HAHWM, YMEHUN, HaBBIKOB U (WMJIM) OMbITA ACSITEILHOCTH B YHUBEPCUTETE MpHUMeE-
HSETCS OaIbHO-PEUTHHIOBas CHCTEMa OIICHKM KadecTBa OCBOEHHUS 00pa30BaTENIbHON MpPOTpaMMBbl.
OneHka IpOBOAUTCSA MPU MPOBEIECHUM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U MPOMEXYTOUHBIX aTTecTalui
oOydaromuxcsi. PelTuHrOBass oOlleHKa 3HAHWW SBJISICTCS WHTETPUPOBAHHBIM IIOKA3aTEeM KadyecTBa
TEOpPETUYE-CKUX U MPAKTUUYECKUX 3HAHUHN U HaBBIKOB CTYJCHTOB IO TUCIUILIUHE.




CocTaB 0a/111bHO-PEHTHHIOBOI OLIEHKHU CTY/IeHTOB 04HOI (hopMBbI 00yUeHH S

s ctyaeHToB o4HOW (PopMBl OOy4YEHHS 3HAHUS MO OCBAaWBAaEMbIM KOMIETCHIUSM (OPMHUPYIOTCS
HA JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHUAX, 4 TAKKE B IIPOLIECCE CAMOCTOATENBHON OATOTOBKH.

B cooTBeTcTBHM C 0aMIBHO-PEUTUHTOBOM CHUCTEMOW OIEHKH, MPUHITONH B YHHUBEPCUTETE CTYICHTAM

HAYHUCIISIOTCS 0aJuTbl IO CIICAYIONINM BUIaM paboT:

. MakcumaibHOe
Ne xoHTpONBHOM OneHoYHOE CPEeNICTBO Pe3yIbTaTOB MHAUKATOPOB JOCTHUKCHHUS
. KOJIMYECTBO
TOYKH KOMITETCHIINMA
0amioB
4 cemectp
KT 1 KoHTtponbHas pabota 10
KT 2 KoHTponbHas pabota 10
KT 3 KonTponbHas pabota 10
CymMma 0a/1710B 110 HTOraM TeKYIIero KOHTPOJIst 30
[locemienne NEKIMOHHBIX 3aHATHI 20
ITocenenne NpakTUYECKUX/Ta00PATOPHBIX 3aHITHIA 20
Pe3ynbTaTHBHOCTH pabOThHI HAa MPAKTHYECKUX/Ta00paTOPHBIX 3aHATHIIX 30
Uroro 100
o O11eHOYHOE CPEJICTBO MaxkcumMaisHoe
Ne xoHTpOIBEHON .
oMK pe3yIbTaTOB UHANKATOPOB KOJIMYECTBO Kpurepuu otieHkr 3HaHHM CTYJI€HTOB
JOCTHKEHUU KOMIIETEHITH Oaju10B
4 cemecTp

10 6amIoB — OLICHUBAIOTCS Ha
COTIUYHOY» TPU HATTUIUHT
IIPaBWIBHBIX 0TBETOB OT 89 10 100 %
OT OOIIEro KOJINYECTBA 3aJaHu.

8 0aI0B — OLICHUBAIOTCS HA
«XOPOIIOY TIPU HAIMYUU MTPABUIBHBIX
oTBeTOB 0T 77 10 88 % oT 00I111eTO
KOJIMYECTBA 3aJIaHMUII.

KT 1 Kontponbnas pabota 10 3 Ganna - OIIEHUBAIOTCS Ha

«YIOBJICTBOPUTEITHHOY» MPH HATHYUH

IIPABWIBHBIX OTBETOB OT 65 10 76 %
OT O0IIEro KOJINYECTBA 3aJaHu.

1 Gamn - oLleHUBAIOTCS Ha
«HEYJIOBJICTBOPUTEIHLHOY MPHU
HaJUYHH MPAaBWIBHBIX OTBETOB OT 50
10 64 % ot o0I1Iero KoJm4ecTna
3aJlaHNH.




10 GanoB — OIECHUBAIOTCS Ha
«OTJIMYHOY» TPU HATUYUU
MpaBWIbHBIX OTBETOB OT 89 10 100 %
OT OO0IIIEro KOJIMUEeCTBA 3aJaHuM.

8 0aJUIOB — OLIEHMBAIOTCS HA
«XOPOILIOY» MPH HAJTMYUU TIPABHILHBIX
oTBeTOB OT 77 710 88 % OT 001IEro
KOJINYECTBA 3aJIaHUM.

KT 2 KonTponbhas pabota 10 3 Ganna - OlleHUBAIOTCS Ha

«YIOBIIETBOPUTEIHHOY» MPU HATUIHH

MPaBWIbHBIX OTBETOB OT 65 110 76 %
OT OO0IIIEero KOJIMUeCTBa 3aJaHuM.

1 Gamn - OICHUBAIOTCS Ha
«HEYAOBIETBOPUTENHHO» MPU
HAJIMYUU TIPABUIIBHBIX OTBETOB OT S0
10 64 % oT 00I1IeT0 KOJINYeCTBa
3aJIaHUI.

10 6annoB — OICHUBAIOTCS HA
COTJIUYHOY» TIPU HATTUIUH
IpaBWIBHBIX 0TBETOB OT 89 10 100 %
OT OOIIEro KOJINYECTBA 3aJaHHH.

8 0asI0B — OLIEHUBAIOTCS HA
«XOPOIIOY MPH HATMYUHU MTPABUILHBIX
oTBeTOB OT 77 10 88 % oT 001IETO
KOJIMYECTBA 3aJaHUM.

KT 3 Kontponbnas padora 10 3 Gana - OLICHUBAIOTCS Ha

«YJIOBJICTBOPUTEIHLHOY MPH HATUIHH

IIPaBWJIBHBIX OTBETOB OT 65 110 76 %
OT OOIIEro KOJINYECTBA 3aJaHHH.

1 Gamn - OleHUBAIOTCS HA
«HEYIOBJICTBOPUTEIHLHOY MPH
HAJIMYUU TIPABUIBHBIX OTBETOB OT 50
110 64 % ot 0011ero KOJIM4ecTBa
3aJIaHUI.

Kpurtepuu u mkaiabpl onieHNBaHUS Pe3yJbTATOB 00yUeHUsI HA TIPOMEKYTOYHOIH aTTeCTAIHH

[Ipu mnpoBeneHMM WTOTOBOM aTTecTanuu «3a4deTy («Iu(depeHIIMPOBAHHBIA 3a4eT», «IK3aMEH»)
NPENoIaBaTeNli0 € COIJlacus CTYJCHTa pa3peIlaeTcsl BBICTABIATh OLEHKH («OTIMYHO», «XOPOLIO»,
«YIOBJICTBOPUTEIFHO», «3a4eT») TI0 pe3ysibTaTaM HaOpaHHBIX OasIoB B XOAE TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH B CEMECTPE I10 BbIIIIE PUBEACHHON IIKAJIE.

B ciyuae oTkaza — ctymeHT caaet 3ader (nud@epeHIMpOBaHHBIN 3a4€T, 9K3aMEH) 1O MPUBEICHHBIM
BBIIIE BOIpOCAaM M 3afaHusM. MToroBas ycmeBaemocTbh (3aueT, AuddepeHuIrpoBaHHBIN 3a4eT, 3K3aMEH) He
MOXKET OIEHHBATHCS HIDKE CYMMBI OajioB, KOTOPYIO CTYISHT HaOpaJ 10 WTOoraM TeKylmed u
MIPOMEKYTOUHOM yCIIeBaeMOCTH.

[Ipu cpmaue (3auera, nuddepeHIUPOBAaHHOTO 3a4eTa, HJK3aMeHa) K 3apa0O0TaHHBIM B TEUYEHUE
CeMecTpa CTyJIeHTOM OaylaM NpUOaBIAIOTCS Oauibl, MOJNydyeHHble Ha (3adere, AudQepeHIrpOoBaHHOM
3a4eTe, SK3aMeHE) U CyMMa 0ajlioB MEPEBOAUTCS B OIICHKY.

Kputepun u mkaJ/ibl OlleHUBAHUS OTBETA HA 3a4eTe

[To pmucrumuimHe «ONEKTPOTEXHWKA W JJCKTPOHUKA» K 3a4eTy JIOMYCKAKTCS CTYACHTHI,
BBITIOJTHUBIIIME W CIABIINE MPAKTHYECKHUE PAOOTHI MO JUCIHMILIMHE, UMEIOIINE SKEMECSIHYI0 aTTeCTaIUI0
u 0e3 mpuBs3Ke K HaOpaHHbIM Oaymam. CTyneHTaM, HaOpaBmuM Oosee 65 0amioB, 3a4eT BBICTABISACTCS IO
pe3yabpTaTaM TEKyIIed yCIeBaeMOCTH, CTYICHTHI, HEe HaOpaBiiue 65 0amioB, CAAOT 3a4eT IO BOIpOCaM,
npeaycmorperHsiM  PITJI. MakcumanbHas cymMma OaJlIoB IO TPOMEXKYTOYHOW aTTecTanuu (3adery)
ycTaHaBiuBaeTcs B 15 6amos

| Borpoc Gusteta KonuuecTpo 6anoB |




Teopernueckuii BOpoc o5
3amaHus Ha MPOBEPKY YMEHUH o5

3agaHus Ha IPOBEPKY HABBIKOB o 5

Teopernuecknii BOnpoc

5 0aJioB BBICTABISIETCA CTYACHTY, MOJHOCTHIO OCBOMBIIEMY MaTepHall TUCIUIUIMHBI WIA Kypca B
COOTBETCTBUM C Y4YeOHOH IporpaMMoOi, BKJIIOYash BOIPOCHl paccMaTpUBaeMble B PEKOMEHJOBAHHOMN
IpOrpaMMoOii JIOMOJHUTENIBHON CIPAaBOYHO-HOPMATUBHOM M HAYYHO-TEXHHYECKOW JHUTEpaTypbl, CBOOOIHO
BJIA/ICIOIIEMY OCHOBHBIMHM TMOHSTHSAMHM JUCHUIUIMHBL. TpeOyercs NOJIHOE TOHMMAaHUE U  YETKOCTh
U3JI0KEHUSI OTBETOB M0 3K3aMEHAI[MOHHOMY 3afaHuio (OWJeTy) M JOMOJHUTENBHBIM BOMPOCAM, 3a/aHHBIX
9K3aMEHaTOpOM. JlOmOJHUTENbHBIE BOMNPOCHI, Kak MPaBWIO, JODKHBI OTHOCHTBCA K MaTepuaily
JTUCIHUIUIMHBL WK Kypca, HE OTPaXEHHOMY B OCHOBHOM 3K3aMEHAI[MOHHOM 3a/laHuu (OmiieTe) U BBISBISAIOT
HOJIHOTY 3HAHUI CTyA€HTa N0 JUCIUILINHE.

4 Oamna 3aciIyXHBaeT CTYIEHT, OTBETUBLIMI TOJHOCTbIO W 0e3 OmMUOOK Ha BOMPOCH
9K3aMEHALlMOHHOTO 3aJIlaHUsl M IOKa3aBIIMN 3HAHUS OCHOBHBIX IMOHATHH JUCIUIUIMHBI B COOTBETCTBUH C
00s13aTeILHON MPOrpaMMOl Kypca U PEKOMEHIOBAaHHON OCHOBHOM JIMTEPATYPOM.

3 Oamia JaH HEJOCTaTOYHO TIOJMHBIM M HEJOCTAaTOYHO pa3BepHYThIM orBeT. Jloruka wu
MOCTIEIOBATENbHOCTh H3JIOKEHUS HMEIOT HapylieHusd. JlomyiieHsl OMmMOKM B PACKPBITHH MOHSITHH,
ynoTpebneHnn TepMHHOB. CTYIEHT HE CIIOCOOCH CaMOCTOSATENBHO BBIJICIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHbIE MPU3HAKK M MPUYUHHO-CIEACTBEHHbIE CBS3U. CTYIEHT MOXET KOHKPETHU3UPOBAaTh
000O0IIeHHBIE 3HAHUS, JIOKa3aB Ha MpPUMEpax MX OCHOBHBIC TIOJIOKEHHS TOJIBKO C TOMOIIBIO
npenoaasarens. PeueBoe oopmiienne Tpedyer nonpaBok, KOPPEKIUH.

2 Oaina JaH HEMOJHBIA OTBET, MPEACTABISIONIMN COO0H pa3po3HEHHBIC 3HAHHS MO TEME BOIpPOCa C
CYLIECTBEHHBIMU oOIIMOKaMu B  ompeaencHusx. IlpucyTcTByoT ¢QparMeHTapHOCTb, HEJIOTUYHOCTH
u3noxeHus. CTyIEHT HE OCO3HAeT CBS3b JAHHOTO IIOHSTHS, TEOPUH, SBICHHUA C JPYTHUMHU OOBEKTaMHU
JUCUUIIIMHBL. OTCYTCTBYIOT BBIBOJbI, KOHKPETU3aLUs U JI0KA3aTEIbHOCTh M3J10KeHUsA. Peub HerpamoTHas.
JlonosnHUTENbHBIE U YTOUHSAIOIINE BOIPOCH! MIPENOJaBaTellsl HE MPUBOJIAT K KOPPEKLUH OTBETAa CTYAEHTA HE
TOJIBKO Ha IOCTaBJIEHHBIN BOIPOC, HO U HA JPYTHE BOMPOCH! TUCHUILIINHBI.

1 Gannm JaH HEMOJIHBIM OTBET, MPEACTABISIONINN COOOM pa3po3HEHHBIE 3HAHUS MO TEME BOMpOCca C
CYLIECTBEHHbIMU olIMOKaMu B  ompeaeneHusx. IlpucyTctByor (QparMeHTapHOCTb, HEJIOTUYHOCTH
nznoxenus. CTyIeHT HE OCO3HAeT CBA3b JAHHOTO IOHSTHSA, TEOPUH, SBICHHUS C JAPYIMMU OOBEKTaMHU
JUCUUIIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3aLUs U J10Ka3aTEIbHOCTh M3J10KeHUsA. Peub HerpamoTHas.
JlonosnHUTENbHBIE U YTOUHSAIOIINE BOIPOCH! MIPENOJaBaTellsd HE MPUBOJIAT K KOPPEKLUN OTBETAa CTYIECHTA HE
TOJIBKO Ha IOCTaBJIEHHBIN BOIPOC, HO U HA JPYTHeE BOMPOCHI TUCHUILIINHBI.

0 6anIoB - MpH MOJTHOM OTCYTCTBUH OTBETA, HMEIOIIETO OTHOIIEHHE K BOIIPOCY.

3aaHus Ha IPOBEPKY YMEHUI U HaBBIKOB

5 GamtoB 3agaHus BBHITIOJHEHBI B 0003HAYEHHBIN NpENoJaBaTeiieM CPOK, MHUChbMEHHBIN OT4eT O3
3aMedanuil. PaboTta BEIMIOIHEHA B IIOJIHOM 00BEME ¢ COOIIOAEHHEM HEOOXOIUMOM MOCIEA0BATEILHOCTH.

4 Oamma 3amaHus BBHITIOJIHEHBI B OO0O3HAYECHHBIM NpENojaBaTelieM CpPOK, MHUChMEHHBIH OTYET C
HGGOJIBI_HI/IMI/I HEOOUCTaMHU.

2 OamwroB 3amaHus BBINOJHEHBI C 3aJEP)KKOM, THUCBMEHHBIH OTYET ¢ HemodeTamu. Pabota
BBIITOJIHCHA HE ITOJIHOCTBIO, HO 06’LCM BBIHOHHGHHOﬁ YaCTH TaKOB, 4YTO IIO3BOJIACT HOJIy‘-II/ITL HpaBI/IJII:HBIe
pPe3yIbTaThl U BHIBOIBI.

1 GaJIJIOB Bal[aHI/IH BBIIIOJIHCHBI 4YaCTHYHO, C 6OJII:H_II/IM KOJIMYCCTBOM BBIYUCIIUTCIIBHBIX OIJ_II/I60K,
00BbEM BBITTOTHEHHOM YacTH PabOThI HE MO3BOJISAET C/IENaTh MPABIIBHBIX BHIBOJIOB.

0 GaJIJIOB 3a,uaH1/1;1 BBITTOJIHCHHBI, HHCBMGHHBIﬁ OTYCT HEC HpeI[CTaBJIeH NN pa60Ta BBITIOJIHCHA HEC
TOJTHOCTBIO, M 00HEM BBITIOTHEHHOHN 9acTH paOOTHI HE TIO3BOJISIET ClIeTIaTh TPABUIILHBIX BHIBOJIOB.

7.3. IlpumepHble OLEHOYHbIE MATEPHAJBI IS TeKyUero KOHTPOJISI YyCIeBaeMOCTH U MPOMEKY-
TOYHOM aTTECTAIMM MO UTOraM OCBOEHHS TUCHUIIHHBI «JJIEKTPOTEXHUKA U JIEKTPOHUKA)

Pa3nen 1. Dnexrpudeckue nenu

[lepedyeHb THIOBBIX BOIPOCOB:

1. OxapakrepusyiTe KaTeropuu MOTPEOUTENN 3IEKTPUUYECKONW DHHEPrHM IO HAJAEKHOCTH
(6eciepe0OHOCTH) TUTAHUS.



2. Chopmynupyiite 3akoH Oma u 3aKoHbl Kupxroda.

3. Kak omnpenensercs SKBUBaJIEHTHOE COIPOTUBIIEHHE MPHU IOCIEJOBATEILHOM, Mapajljieib-HOM M
CMEIIAHHOM COEUHEHUH PE3UCTOPOB?

4.Kaxumu npubopaMu U3MepSIIOTCS TOK, HAIIPSHKEHHUE, MOIIHOCTD U SHEPIUs?

5. Kak BKJII0YArOTCS B LIENb aMIIEPMETP U BOJILTMETP?

6. Kak HacTpouTh MyJIbTUMETpP Ha U3MEPEHHUE TOKA, HAIIPSXKEHUS, COIIPOTUBIICHHUS?

7. Yto Takoe AEHCTBYIOLIEE 3HAYEHUE CHHYCOMJAIBbHOIO ToKa? YeMy OHO paBHO, €CJIM H3-BECTHO
aMIUIUTYIHOE (MaKCUMaJIbHOE) 3HaYEHHE TOKa?

8. Hanmummure Gpopmysl 1t onpeaeaeHus HHAYKTUBHOTO ¥ eMKOCTHOTO COIPOTHBIICHHH.

9. Yro Ttakoe koapduireHt mourHoctu? Hanummure a1 Hero GopMyJibl.

10. B kakux equHMIIAX U3MEPSIOT aKTUBHYIO, PEAKTUBHYIO U MOJHY MOILIHOCTH?

11. Yto Takoe pe3oHaHC HampsyKeHUi? B kakux 1ensx oH BO3HUKAET U NMPU KaKOM yClI0-BUU?

12. B uem 3akmoyaroTcst IpeuMyIecTBa Tpex($a3Hoil cucTeMbl TOKOB?

13. Kakoe cooTHomIeHHE MEXIYy JUHEHHBIM M (a3HbIM HamnpsHKeHHEM B Tpex(dasHol cucreme,
COEIMHEHHOM 3Be3101?

14. Kakue CymiecTBYIOT COOTHOIICHHUS MeXIy (Da3HBIMH M JIMHEHHBIMH TOKAaMH W HAIPSDKEHUSIMH
B Tpex(azHoil cucTeMe, COeMHEHHON TPEyTroIbHUKOM?

15. Inst kakux 1ened mpuMeHstoT HyJieBou mposoa? O

[TpakTHKO-OpUEHTUPOBAHHBIE 3aaUn

I. 3amana nens ¢ JAC E=60 B, BayTpennum comnportusienremM uctounuka I[C r =5 Om u
conpotuBieHueM Harpy3ku Ru =25 Owm. Torna HanpsikeHue Ha Harpy3ke OyaeT paBHO ...

2. Ecniu Toku B BeTBIX cxeMbl coctaBisioT I1= 2 A, 12 = 10 A, 1o Tox I5 Oyner paseHn...?
CocraBbTe ypaBHEeHHE 110 BTOpoMy 3akoHy Kupxroda mist kouTypa, cogepxaiiero Betu ¢ R2, R3, RS.

3. Ecnu m3mepenHoe 3nHadueHue Toka Ilu = 1,9 A, peiictButenbHoe 3HaueHue Toka [nm = 1,8A, TO
OTHOCHUTEJbHAS TIOTPEITHOCTh PaBHA. . .

4. Eciu nokazaHus BojpTMeTpa cocraBisier PV =50 B, To nokazanue amnepmerpa PA npu stom
Oyner...

5. Ecniu amniepmetp nokassiBaet 4 A, a Bonbt™eTp 200 B, To BeninunHa R cocraBur...

Pa3nen 2. DnekTpoMarHuTHBIE YCTPONCTBA U SIEKTPUIECKUE MAIIHHbI

IlepeyeHb TUIIOBBIX BOIIPOCOB:

1. YcTpoiicTBO, Ha3HaYEHHE U MIPUHIIMI JEHCTBUS TpaHchopMaTopa.

2. Koadpdumuent tpanchopmanuu, KI1J1 rpanchopmaropa.

3. Knaccudunupyiite MalmHbl MOCTOSHHOTO TOKA IO CIIOCO0Y U cXeMe BO30YKIEeHUSI.

4. O0BACHHUTE CTIOCOOBI ITyCKa JIBUTATENIEH MOCTOSIHHOTO TOKA.

5. Kak ocymiecTBisieTcsi peBepCUpOBaHUE JABUraTelNsl MOCTOSHHOTO TOKa?

6. Kak yctpoeHbl 0OMOTKHM CTatropa M poTOpa aCHMHXPOHHOTO JIBUraTeisi ¢ KOPOTKO3aMKHYTBIM M
(ha3HBIM poTOpOM?)

7. YTo Ha3bIBAIOT CKOJIBKEHUEM B aCHHXPOHHOM JBUTaTene?

8. Kak ocyiecTBuTh M3MEHEHUE HAMPABJICHH BpALIEHUS pOTOpa IBUTaTeNs?

9. O0BsICHUTE YCTPOUCTBO CUHXPOHHOW MAIIIUHBI.

10. Kakoe cooTHOIIEHHE CYIIECTBYET MEXKIY YHCIOM Tap IMOJI0-COB, YACTOTOM TOKAa M CKOPOCTBHIO
BpallleHUs1 POTOPa CUHXPOHHOM MalIuHbI?

[TpakTHKO-OpUEeHTUPOBAHHBIE 331a4H:

1. OnHodazHeIi TpaHchopmaTop UMeeT JaBe OOMOTKH ¢ HOMHUHAJIBHBIM HampspkeHueM 220 B u 44
B. Tok B 06MoTKe BbIcHIero HanpspkeHus paBeH 10 A. Tok B 0OMOTKE HU3IIETO HANIPSHKEHUS pa-BEH. ..

2. ACHMHXpPOHHBIN JBUTATENlb, POTOpP KoTOoporo momkmouéH k ceru f = 50 I'm, Bpamaercs c
yactotor 1450 06/MuH. OnpeeuTh CKOJIbKEHUE S.

3. Ecnu HOMHMHaJlbHAs 4acTOTa BpallleHUS ACHUHXPOHHOIO JBUTraTens cocTaBisger nH = 1420
00/MUH, TO 4acTOTa BPAIIEHUs] MArHUTHOTO TOJISI CTAaTOpPa COCTaBUT. ..

4. Ecnu CKOPOCTh BpaIllEHUs IOJISI CTaTOpa CHHXPOHHOW NBYXmonrocHoW mamuHbl 3000 06/MuH,
TO HOMHUHAJIbHAsA CKOPOCTh BPAILLEHUS POTOpA. ..

Pa3nen 3 OcHOBBI 2JIEKTPOHUKH

[lepeueHpb TUMOBBIX BOIIPOCOB:

1. [IpuBenute ycioBHOe rpaduueckoe M OYKBEHHOE OOO3HAYEHHS IOIYIPOBOJHHUKOBOTO
JIM0JIa, CXEMY €ro IPSIMOro U 0OpaTHOTO BKIIIOYEHHS U BOJIBTAMIIEPHYIO XapaKTEPUCTHKY.

2. N300pa3ure OCHOBHBIE CXEMBbl BKJIIOYEHMSI OMIIOISPHOIO TPAH3UCTOpPA U ONUIINTE HX



OCHOBHBIC IIApaMETPBhI.

3. [lepeuncnure cBoOCTBa HACAIBHOTO orneparmorHHoro ycunutens (OVY).

4. [IpuBeauTe mpUMepsl UCIIOJIB30BAHUS ONIEPALIMOHHBIX YCHUIIUTE-JIECH.

5. [IpuBenute ycioBHO-Tpaduyeckue W OyKBEHHBIC O0O3HAYCHHS M TAOIUIIBI UCTHHHOCTU
JIOTUYECKUX JIEMEHTOB, peann3ytomux Jorndeckuit pyukuuu 1, NI u HE.

6. OObscHUTE Ha3HAYEHHUE TPUITEPA, U U3 KaKUX AJIEMEHTOB OH cocTouT. [IpuBeauTe ycioBHO
-rpauueckoe u OykBeHHOe o0o3HaueHue RS tpurrepa.

7. OObscHNUTE HA3HAYEHHUE PETUCTPA, U U3 KAKUX JIEMEHTOB OH COCTOUT.

8. Yro Takoe KOApPHUIHUEHT cueTa cCYeTYNKa UMITYJIbCOB U KaK €ro ONpeaesIuTh?

9. Uro Takoe MUKPOKOHTPOJUIEP, €r0 Ha3HAUEHHE U OCHOBHBIE CTPYKTYPHbIE OJIOKH.

10. Kakue yctpoiicTBa COIAEPKUT MPOLECCOP MHUKPOKOHTpOUIEpa M JUIl 4Eero OHHU
npenHasHayeHsl? I1)

11. Kak ycTpoeHa namsaTh MUKPOKOHTPOJIIIEPA

[TpakTHKO-OpUEHTHPOBAHHBIE 33JaYH:

1. Onpenenure koadduuumentsr ycunenus ki, kU u kP ycunurens, Ha Bxoge kotoporo IBx = 1MA;
Psx = 10 MBT, a Ha Beixone Uswix = 250 B; PBrix = 2,5 BT.

2. Ilpy muTaHUM JIOTMYECKOro »JIeMEeHTa HampspkeHueM 5 B 3a jor.] nmpuHMMaioT HampsbKeHUe
npeBsbllIatoniee yposeHs ? B, 3a sior.0 — HanpsikeHue Huxe ? B.

3. CKOJIBKO UMITYJIbCOB MOXKET IOJICUUTATh CUETUHK, COCTOSIUI U3 6 TpUIrrepoB?

4. Emxocte namstu nporpamm (FLASH) mukpoxonTpomiepa AVR cocrasnsier 2 Ko6aiit. Ckonbko
OUT MHPOPMALIUN MOXKET BMECTUTh JJaHHAS aMSTh?

5. Cueruuxk komaHn 10-paspsianbiii.  Ckonbko  siueek mnamaru  nporpamMm  (FLASH)
MHUKpPOKOHTpoJiepa ceMeicTBa AVR MOXHO ajipecoBaTh STUM CUETYUKOM?

KontponbsHas Touka 1

IlepedeHp TUIIOBBIX BOIIPOCOB:

1. Oxapakrepu3yiiTe KaTeropuu MOTPEOUTEIH IIEKTPUUECKON IJHEPTUH 10 HAJIEKHOCTH
(becriepe0OItHOCTH) TUTAHUS.

2. Chopmynupyiite 3akoH Oma u 3akoHbI Kupxroda.

3. Kak omnpenensieTcsi 3KBUBAJIEHTHOE COIIPOTUBIIEHHUE MPU MOCIEI0BATENbHOM, apajliedb-HOM U
CMEUIaHHOM CO€JIMHEHUH PE3UCTOPOB? .

4.Kaxumu npubopaMu U3MepSIOTCS TOK, HAIIPSKEHUE, MOIIHOCTD U SHEPIUs?

5. Kak BKJIIOYAIOTCS B IIETb aMIIEPMETP U BOJIBTMETP?

6. Kak HacTpouTh MyJIbTUMETpP Ha U3MEPEHUE TOKA, HAIIPSYKEHUS, COITPOTUBIICHUS?

7. UTO Takoe JeHCTBYIOIIEE 3HAUEHHE CUHYCOMIANBHOTO TOKa? YeMy OHO paBHO, €CIIA U3-BECTHO
aMIUINTYIHOE (MaKCUMAaJIbHOE) 3HaUEHUE ToKa?

8. Hanmmute dhopMyIibl A7 onpeaenecH!s] HHIYKTUBHOTO M €MKOCTHOTO COMPOTUBIICHHI.

9. Yto Takoe ko3 durment Momuoctu? Hamummre 11t Hero hopMyJibl.

10. B kakux equHULAX U3MEPSAIOT AKTUBHYIO, PEAKTUBHYIO U MOJIHYIO MOLIHOCTH?

11. Yto Takoe pe30oHaHC HampsKeHUI? B Kakux Hensx oH BO3HUKAET U NPU KaKOM yClI0-BUU?

12. B ueM 3akio4aroTcsi IpeuMyIecTBa TpeXpasHOW CHCTEMBI TOKOB?

13. Kakoe cooTHOIIEHNE MEX Ty TUHEHHBIM U (pa3HBIM HANpsHKEHUEM B Tpex(a3HOH CUCTEME,
COETMHEHHOU 3Be3001?

14. Kakue CymiecTBYIOT COOTHOIIECHUS MeX1y (DasHBIMM M JTMHEWHBIMU TOKAaMH W HAIPSDKEHUSIMH

TpexdazHol cucTeMe, COeTMHEHHON TPEYTOJIbHIUKOM ?

15. JIns kakux 1esneil IpuMeHsIIoT HyJIEBOW poBoa?

TumnoBble NPaKTUKO-OPUEHTUPOBAHHBIC 3a]]a41

1. 3apana nenb ¢ I[AC E=60 B, BuyTpeHHuM conpotupieHueM uctounrka IIC r=5 OMm u
conpoTtuBieHueM Harpy3ku Ru =25 Owm. Torna HanpsbkeHue Ha Harpy3ke OyzeT paBHO ...



2. Ecnu Toku B BeTBAX cxeMbl cocTaBisitoT [1=2 A, 12 =10 A, To Tok I5 Oynet paseH...?
CocraBpTe ypaBHEHHE 110 BTOpoMY 3akoHy Kupxroda s koHTypa, coaepxaiiero Betsu ¢ R2, R3,

3. Ecnu u3mepennoe 3nauenue toka lu = 1,9 A, nelictBurenbHoe 3HaueHne Toka [n = 1,8A, To
OTHOCHTEJIbHAS IOTPELIHOCTh PaBHa. ..

4. Ecnu nokaszanus BojbTMeTpa coctapisieT PV =50 B, To nokazanue amnepmerpa PA npu stom
oyzer...

5. Ecnu amniepmetp mokaseiBaeT 4 A, a Bonmet™eTp 200 B, To Benmunna R coctaBwur...

KonTtponbHas Touka 2

[lepeyeHb TUTIOBBIX BOIIPOCOB:

1. YcrpoiicTBO, Ha3HAYEHUE U TIPUHIIUI ASUCTBUS TpaHCchopmarTopa.

2. Koappunment tpanchopmaruu, KITJ[ Tpanchopmatopa.

3. Kitaccuduupyiite MammiHbl TOCTOSTHHOTO TOKA 1O CIIOCO0Y U CXeMe BO30YK/ICHHUS.

4. OOBsICHUTE CIIOCOOBI ITyCKa ABUTaTeNIel MOCTOSHHOTO TOKA.

5. Kak ocymiecTBisieTcsi peBepCUpOBaHUE JABUraTelisl IOCTOSHHOTO TOKa?

6. Kak ycTpoeHbl 0OOMOTKHM CTatopa M poTOpa aCHMHXPOHHOTO JBUTATeNsl ¢ KOPOTKO3aMKHYTBIM H
(a3zHBIM poTOpOM?)

7. UTo Ha3BIBAIOT CKOJBKEHUEM B aCHHXPOHHOM JBUTATENE?

8. Kak ocy1iecTBUTh U3MEHEHUE HANPABJICHUsI BPALLIEHUS pOTOpa ABUraTess?

9. O0BsICHUTE YCTPOMCTBO CHHXPOHHOMN MAIlIWHBI.

10. Kakoe cooTHOIIIEHHE CYIIECTBYET MEXKIY YHCIIOM Iap IMOJII0-COB, YACTOTOM TOKAa M CKOPOCTHIO
BpallleHUs] POTOPA CHHXPOHHOM MalTuHBI?

[TpakTUKO-OpUEHTHUPOBAHHBIE 3a/1a4UH:

1. OnHodaszHelil TpanchopmaTtop uMeeT aBe OOMOTKM ¢ HOMUHAIBHBIM HampsbkeHueM 220 B u 44
B. Tok B 06MoTKe BbIciiero HanpsikeHus paseH 10 A. Tok B 0OMOTKE HU3IIETO HAIPSKEHUS Pa-BEH. . .

2. ACHUHXpOHHBIA JBUTATENb, POTOpP KoToporo mnoxakmwouéH k cetu f = 50 I'm, Bpamaercs ¢
gactotoir 1450 06/mMuH. OnpeIeuTh CKOJIBKEHHUE S.

3. Eciu HOMUHanbpHasg 4acToTa BpalleHUs aCMHXPOHHOIO JBHUrateis cocraBisieT nH = 1420
00/MUH, TO 4aCTOTa BPAIICHUS] MATHUTHOTO TIOJISI CTAaTOPa COCTAaBHT. ..

4. Ecnu CKOpOCTh BpallleHUs IOJISI CTaTOpa CUHXPOHHOW JByxmontocHoW mamuHbl 3000 o6/MuH,
TO HOMHUHAJIbHAsA CKOPOCTh BPALLEHUS pOTOpA. ..

KonTponbHas Touka 3
[TepeueHb THITOBBIX BOIIPOCOB:

1. [IpuBenute ycioBHOe rpaduueckoe W OYKBEHHOE OOO3HAYEHMS IOIYIPOBOJHHUKOBOTO
JIM0JIa, CXEMY €r0 IMPSIMOro U 0OpaTHOTO BKIIOYEHHS U BOJIBTAMIIEPHYIO XapaKTEPUCTHKY.

2. N300pa3utre OCHOBHBIE CXEMBbl BKJIIOYEHMSI OHMIOISPHOrO TPAH3UCTOpPA U ONUIINTE HX
OCHOBHBIE ITapaMeTpHI.

3. [lepeuncnure cBoiicTBa UacaIbHOTO oneparuonHoro ycunutens (OVY).

4. [IpuBeauTe MpUMepHl UCIIOJIB30BAHUS ONIEPALIMOHHBIX YCUIIUTE-JICH.

5. [TpuBenure ycnoBHO-Tpaduueckne u OyKBEHHBIC 0003HAYCHHS W TAOIUIBI UCTHHHOCTH
JIOTUYECKUX JIEMEHTOB, peau3yromux jJorudeckuii pynakuuu U, NJIN u HE.

6. OOBsicHATE HAa3HAUYEHUE TPUITEPA, U U3 KaKUX AIIEMEHTOB OH COCTOMT. [IpuBenuTe yCiIoBHO
-rpaduyeckoe U OykBeHHOE 0O0o3HaueHue RS Tpurrepa.

7. OOBsicHUTE HAa3HAUCHHUE PETHCTPA, U U3 KAKUX JIEMEHTOB OH COCTOMT.

8. Uro Takoe k03 UIHMEHT cueTa CYeTUYNKA UMITYJIHCOB U KaK €ro OnpeaeNnuTh?

9. Yro Takoe MUKPOKOHTPOJUIEP, €0 Ha3HAUYEHNE U OCHOBHBIE CTPYKTYPHBIE OJIOKH.

10. Kakue ycrpoiicTBa COAEpKHUT MPOIECCOP MHUKPOKOHTpOJUIEpa U JUI 4Yero OHHU
npenHasHaueHsl? I1)

1. Kak ycTpoeHa namMsath MUKpOKOHTpOJUIEpA

[TpakTHKO-OpUEHTUPOBAHHBIC 3aaUH:

1. Onpenenute ko3 dunuents ycunenus kl, kU u kP ycwurens, Ha Bxoae kotoporo IBx = IMA;
Psx = 10 MmBT, a Ha Beixoae Usnix = 250 B; PBrix = 2,5 BT.

2. Ilpn nuTaHUM JOTUYECKOrO 3JE€MEHTa HampsbkeHueM 5 B 3a jor.] mpuHUMAOT HanpsbKeHUe
npeBsbllIatoniee yposeHs ? B, 3a sior.0 — HanpsokeHue Huxe ? B.



3. CKOJIbKO UMITYJILCOB MOXET MOACUNUTATh CUETUHUK, COCTOSIIIUN U3 6 TPUITEPOB?

4. Emkocth mamsatu nporpamm (FLASH) muxpoxonTposnepa AVR cocrasiser 2 K6aiitr. Ckoiabko
ouT MHPOPMALIUN MOXKET BMECTUTH JTAaHHAS AMSTh?

5. Cueruunxk komanHn 10-paspsasbiii.  Ckonbko  syeek mamatu  nporpamm  (FLASH)
MUKPOKOHTpoJuiepa ceMeiictBa AVR MOXHO agpecoBaTh 3TUM CUETUYUKOM?

8. IlepeyeHb OCHOBHOW U [ONMOJHUTEJIbHOH Y4YeOHOH JHTepaTypbl, HeOOXOAMMOIi /I OCBOEHHS
AUCHHUTINHBI

a) IlepeyeHb OCHOBHOW U OMOJHUTEIHLHON y4YeOHOW JUTEpaTyphl, HEOOXOIAMMOW [Jii OCBOCHHUS
JTUCIUTUTAHBI

OCHOBHAaf
JI1.1 Mapuenko A. JI., Omaguunii }0. ®. DnexkrpoHuka [DIEKTPOHHBIA pecypc]:y4eOHHuK B 2-X T. ; BO -
bakanaspuar. - Mocksa: OOO "Hayuno-usgarensckuii netp MHOPA-M", 2022. - 391 c. — Pexum
nocrymna: http://znanium.com/catalog/document?id=380940
JI1.2 Tampmepun M. B. DnexkTpoTexHuka U 3JCKTPOHHKA [DIEKTPOHHBIN pecypc|:yuebnuk ; BO -
bakanaBpmar. - MockBa: WsmarensctBo "®OPYM", 2022. - 480 c¢. — Pexum pocryna:
http://znanium.com/catalog/document?id=387387
JI1.3 Mapuenko A. JI., Onagumii FO. ®@. DnekrpoTexHuka [DneKTpoHHBIH pecypc]:yuebnuk B 2-x T. ; BO
- bakanaBpuar. - MockBa: OOO "Hayuno-usparensckuii nentp MHOPA-M", 2022. - 574 c. — Pexum
nocrtyma: http://znanium.com/catalog/document?id=390488
JI1.4 Kommuccapo 0. A., Baboxmn I'. M. OOmias >7eKTpOTEXHHWKA M DICKTPOHUKA [DIEKTPOHHBIH
pecypc]:yuebnuk ; BO - bakamaBpumar. - MockBa: OOO "Hayuno-m3gatenbckuii nientp MHDOPA-M",
2022. - 479 c. — Pexxum noctyna: http://znanium.com/catalog/document?id=390558

JAONOJIHUTEIbHAsA
JI2.1 benos H. B., BonkoB 0. C. DneKkTpoTeXxHWKa M OCHOBBI DJJIEKTPOHUKU [DJIEKTPOHHBIN
pecypc]:yuebnoe nmocobue; BO - bakanaBpuat, Maructparypa. - Cankr-Iletepoypr: Jlans, 2012. - 432 c.
— Pexxum noctymna: https://e.Janbook.com/books/element.php?pll _cid=25&pll 1d=3553
JI2.2 Anomnonckuit C. M. Teopernueckue OCHOBBI 3JIEKTPOTEXHUKU. IlpakTukym [DneKkTpoHHBIH
pecypc]:yueb. nocobue ; BO - bakanaBpuar. - Cankt-IlerepOypr: Jlans, 2022. - 320 ¢. — Pexum nocryna:
https://e.lanbook.com/book/209885
0) Meroaudeckue wMaTepualbl, pa3padOTaHHBIC TPENoJaBaTesIMu Kadeapbl MO AUCIUIUIMHE, B
cootBeTcTBUH ¢ ipoduiem OIL.
JI3.1 Hanunos K. I1., Baxtuna E. A., T'abpuensa 1. XK., Macrenaneako M. A. TeopeTudeckre OCHOBBI
ANIEKTPOTEXHUKHU:yued. Tocobue sl caMOoCTOAT. pabOThl CTYAEHTOB IO METOJaM pacyeTa IJUHEHHBIX
AJEKTP. 1IeTed MOCTOSHHOTO U MEPEMEHHOI0 CHHYCOMJanbHOTO ToKa. - CtaBpomnois: AIPYC, 2017. - 60
c.

9. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHMKAUMOHHOH cetn «HWHTepHeT», HE00X0-
AUMBIX JIJIs1 OCBOEHHUS TUCHUILINHBI

No HaumenoBanue pecypca cetu «HTepHET» DIIEKTPOHHBIN aipec pecypca
ONeKTpOTeXHUKAa - cKayaTb M 4uTaTh  OHJIaiH | https://web.archive.org/web/201912221

1 AJIEKTPOHHBIE y4ueOHMKM OecrmatHO aiisa By30B | Emmnoe|34015/http://window.edu.ru/catalog/res
OKHO o urces?p rubr=2.2.75.30

10. MeTonnueckue ykazanus AJsi 00y4ai0MXcsl 0 0CBOEHUIO TN CHUTITTUHbI

[Ipy m3ydyeHUM AUCUMIUIMHBI «DJNEKTPOTEXHUKA M IJEKTPOHMKA» TEMBbl HU3Yy4dalOTCsl B ClEIyIOLIEH
IIOCJIEI0BATEIbHOCTH:

[lepBas Tema «OOmMe cBeaeHUS O TMPOM3BOJACTBE, Nepeaade, paclpeleleHHH W TOTpeOJIeHHH
ANEKTPUUECKOW SHEPTrUU. 3aKOHBI AJIEKTPUUECKHX IIETed MOCTOSHHOTO TOKa» OCOOBIX TPYIHOCTEH HE
BBI3BIBACT, TaK KaK OCHOBHOW MaTepuan wusy4aincs B Kypce ¢usuku. OOpaTuTe BHHMMAaHHE, UYTO BCE
ANEKTPUUECKHE IIeMH C OJHUM HCTOYHMKOM PACCUMTHIBAIOTCS MO 3akoHy Owma. B pa3BerBiieHHOW menu



HEOOXOJMMO  TPOM3BECTH  IMOCIEAOBaTENbHbIE  MPEoOpa3oBaHHUA U OMNPENeIUTh  SKBHUBAJICHTHOE
comnpoTuBiieHuE. Pa3BeTBIEHHbIE 1LIENMM C HECKOJIBKUMU HCTOYHUKAMH SHEPrUM PACCUUTHIBAIOTCS C
UCTIOJIb30BaHuEM 3ak0HOB Kupxroda.

Bropass tema «OCHOBBI 3JIEKTPUUECKUX H3MEPEHUN TOKA, HAIpPSDKEHUS M MOIIHOCTH. Me-ToJibl
pacuera AIIEKTPUUECKHUX Hemnem». DneKkTpudecKue U3MEPEHMUS, OCYILECTBIIIEMbIE
AIIEKTPOM3MEPUTENFHBIMU U IU(POBBIMU NMPHOOpaMH, HEOOXOIMMBI JJIsi KOHTPOJIS M HAOJIOACHUS 33 PEXHU
-MOM paboThl AMEKTPOOOOPYIOBAHUS U U y4eTa pacxoja 3eKTposHepruu. OHU TakKe HaXOAST IIMPOKOE
IPUMEHEHUE B YCTPOMCTBAaxX YIpPaBJICHUS pa3IMYHbIMM TEXHOJOTHMUECKHMHU IpoueccaMu. M3ydenne stoi
TEMBbl PEKOMEHJIyeTCS HadaTb C NPHUHIMUNA JEHWCTBHS MArHUTOZJIEKTPUYECKOM, BIIEKTPOMArHUTHOM,
ANIEKTPOIMHAMUYECKON W WHIYKIIMOHHON cucTteM. HeoOXomamMo Takke YCBO-UTh OCHOBHBIE OCOOEHHOCTHU
3THX CHCTEM U 00iacTu nmpumeHeHus. OOpaTuTe BHHMaHUE, YTO MOJ-pa3jelieHHe MpUOOpOB HA CUCTEMBI
IOPOUCXOAUT B 3aBUCUMOCTHM OT TOIO, Ha KakOM IPHUHLHUIIE CO3-Ja€TCsl BpallalollMi MOMEHT B
ANIEKTPOU3MEPUTEIHLHOM  MexXaHu3Mme. B ycmoBHOM 0003HAUeHMHM CHCTEMbl MpuOOpa  3aKiIoueHa
UHpOpMALUs O TPUHIMIIMAIGHOM YCTPOHCTBE MNPHUOOPOB JAHHOW CHCTEMBL. J[Isl MPaBHIBLHOTO
UCIIOJIB30BaHUsl MPUOOPOB HA MX IIKaje HaHOCATCS 0003HAa4YeHHs, yKa3bIBalOIIHe CUCTEMY Ipubopa, Kiacc
TOYHOCTH, POJ TOKa, CIHOCOO YCTAaHOBKM NpUOOpa, HANPSHKCHHE HCIBITAHUS H30JALMU Mpubopa W Jp.
Oco0oe BHUMaHHE CleIyeT OOpaTUTh Ha MPUHIUIBl U3MEPEHHUS HEINEKTPUUYECKHX BEJIHYMH: CKOPOCTH,
NaBJIEHUs, TEMIIEPATYPBbl, BIAXKHOCTH, KOHLEHTPALIUU Ta30B U T. 1.

Jns pacu€ra MHOTOKOHTYPHBIX AJICKTPUYECKHX LIEMEel ¢ HECKOJbKUMH ucTouHMKaMu JJ[C
WCIIOJIL3YIOTCS METOAbl ypaBHeHHU Kupxroda, KOHTYPHBIX TOKOB, HAJIO)KCHHS M Y3JIOBBIX MOTCH-IIUAJIOB.
JIj1g moHUMaHMSI STUX METOJI0OB HEOOXOAMMO PacCCMOTPETh IPUMEPHI pacueTa KOHKPETHBIX CXEM.

Tperbto Temy «OpnHOodasHble 3JCKTpUUECKH Iienu. Pe3oHaHC HampsHKeHUH W TOKOB»  CIENy-€T
HayaTb C Bompoca nomydeHuss nepeMeHHol OJIC. BaxHO yjICHUTH OCHOBHBIE IapaMeTpbl
CHHYCOUJAJIBHOTO TOKA: MTHOBEHHOE M aMIUIMTYIHOE 3HAUYE€HUE TOKa, MEpUOJl, YacToTa, HavaibHas (a-3a.
Crnenyer TBepaO YCBOUTB, YTO O BEIMYMHE CHUHYCOMJAIBHBIX 3. 1. C., HAIPSDKEHUH M TOKOB CY-IAT HE IO
MakCUMaJbHOMY, a TII0 CpEeIHEKBAJAPAaTUYHOMY 3HAYCHHIO BEIMYHHBL. IJTO OOBSICHSETCS TEM, YTO
SHEepreTUYecKkoe JEeHCTBHME TOKa B JII000W MOMEHT BPEMEHU MPOMOPIHOHAIBHO KBaJpaTy MTHOBEHHOTO
3HaueHus: Toka. CpeaHEKBaJApaTUYHOE 3HAUEHUE TOKa IPUHATO Ha3bIBaTh JEHCTBYIOIIMM 3HA4YE€HHUEM
CUHYCOMJIaJIbHOTO TOKa. OHO B pa3 MEHBIIE MaKCUMaJIbHOIO 3Ha4YeHMs. B ycTaHOBKax NMEPEMEHHOTO TOKa
aMIEpPMETPBI U BOJBTMETPHI MOKA3bIBAIOT JEHCTBYIOIIEE 3HAUYECHUE TOKA M HATIPSIKEHMUSL.

B nenu nepeMeHHOro ToKa pa3inyarT HECKOJIBKO CONPOTUBIICHUM:

1) AxTuBHOE R; mpu HU3KMX 4YacTOTaX U HEOOJIBIIMX CEUYCHHUSIX OHO MPUMEPHO PABHO CO-
MIPOTUBJICHUIO TIOCTOSIHHOMY TOKY UM OIpeessieTcs mo Gpopmyie

)

I7le p — YAEJIBbHOE CONPOTUBIIEHHE MaTepuaia nIpoBoja,

| — nnuHa pOBOIHUKA, S — CEYCHHE MTPOBOJHHKA.

C yBennyeHweM 4dYacToThl Toka f axkTHBHOe compoTuBieHHe R yBenuuuBaeTcs BCIEICTBUE
MOBEPXHOCTHOTO 3P PeKTa;

2) NupyktuBHOE , rae L — MHAYKTUBHOCTH B ['eHpH, —yTioBas yac-ToTa TOKa.
3) EmkoctHoe , rme C — emkocth B Dapanax;
4) [TonnoE .

Bce conpotusienus uzmepsitorcs B [Om].

Ocoboe BHUMaHME cielyeT OOpaTUTh Ha METOJ] BEKTOPHBIX JMarpaMM, KOTOPBIA I103BOJISET
JIOCTATOYHO MPOCTO CKJIAJbIBATh U BBIUUTATh CUHYCOMIAJIbHBIE HANPSKEHUS U TOKH.

B anexTpuuecknx nemnsx mnepeMeHHoro Toka 3akoHbl Oma u Kupxroda B anreGpamueckoit (opme
MPUMEHUMBI TOJIBKO JJIsi MTHOBEHHBIX 3HaueHui DJIC, HampspKeHU U TOKOB, a B BEKTOP-HOM (opme — s
JNEUCTBYIOIIUX W AaMIUIATYJHBIX 3HAYEHUM OTUX BeJW4YUH. HM3ydeHue uenel CHHYCOMIAIBHOIO TOKa
ClleflyeT HayMHaTh C MPOCTCHIIMX Iened, COAEpKallMX OJMH KaKOW-THOO JJIEMEHT: Pe3UcTop,
UHAYKTUBHYIO KaTyIIKy WIM KOHAeHcaTop. HeoOxoaumo TBepao ysCHHUTb, YTO B PE3UCTOPE TOK COBMALAET
no ¢asze ¢ MPUIOKEHHBIM HANpsHKEHUEM, B WHAYKTUBHOM KaTyIIKe TOK OTCTaeT, a B KOHJAEHCATOpe TOK
orepekaeT HanpsbkeHue Ha 1/4 nepuopa.

IIpy nocnenoBaTenbHOM COEAMHEHHWH PE3UCTOpPA, MHAYKTHBHOM KaTyIIKM M KOHJEHcAaTopa IOJIHOE
CONPOTHUBIICHUE 1NN Z PABHO F€OMETPUYECKON CyMME CONPOTUBIIEHUI BCEX DIIEMEHTOB .

OueHp BaXHBIM IOKa3aTeNeM Ienell CHHYCOMAAIBHOIO TOKa SBISETCd KOA((PUIMEHT MOIIHOCTH.
Heo0xonumMo 3HaTh OCHOBHBIE (POPMYJIBI ISl ONIpeieeHHs KOAPGUIIUEHTa MOIIIHOCTH:

b



Korpa mexay HampspkeHHEM M TOKOM B LIEMM MMEeTCsl CIIBUT (a3, TO HAIpsDKEHHE U TOK MOXHO
Pa3IoKUTh Ha JIBE COCTABIIAIOIINE — AKTUBHYIO U PEAKTUBHYIO:

3 3
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Heo6xonnmo oOpaTuTh BHUMaHKE, YTO TAKOE PA3IOkKEHHE YaCTO HUCHOJBb3YETCs IPU pacdeTe Lenew.
Wzydas sBneHust pe3oHaHCa, HEOOXOIMMO YCBOWTBH, YTO TPU PE30OHAHCE HAINpPsDKEHHE M TOK Ha 3aKMMax
BCET/a CoBMajaeT no ¢ase, To ecTh KOAPGUIMEHT MOIIHOCTH PAaBEH €IMHUIIE.

B nmnocnenoBaTenbHOM 1iemu IpPU  PaBEHCTBE MHIYKTUBHOTO ¥ €MKOCTHOIO COIPOTUBIIECHHM
BO3HUKAET pE30HAHC HANpsDKEHHWH. B mapayuienbHBIX BETBAX C HMHAYKTHBHOCTBIO M E€MKOCTBIO IIpU
PaBEHCTBE PEAKTHBHBIX IPOBOAMMOCTEH  BO3HHMKAET pE30HAHC TOKOB. OOpaTuTe BHHMMaHHE Ha
IPaKTUYECKOE UCII0Ib30BAHNE PE30HAHCA TOKA JUISl MOBBIIEHUS KO3 (GUIIMEHTa MOIIIHOCTH.

Nzyuenune yerBepToii TeMbl «OOmue cBeleHHs O Tpex(aszHBIX SNIEKTPUUYECKHX MEMsIX» CIeayeT
HauaThb C MpPEUMYIIEeCTBA T€HEPUPOBAHUA, Iepelaud U IpeoOpa3oBaHUs DIEKTPUYECKOM SHEpruum B
Tpexda3HbIX LEMAX MO0 CpaBHEHHIO ¢ OnHO(a3HbIMH LensMH. YTOOBI jierde MOHATh OCOOCHHOCTH PabOTHI
TpexdasHbIX Lenei, HyXXHO cpa3y YsSICHUTb, 4TO ajrebpavyeckas cymMMa MIHOBEHHbIX 3HaueHuidt O/IC
(HampsKEHM), WIM TeoMeTpUYecKas cymMma JEHCTBYIOIIMX 3HAYEHUM B CHUMMETPUYHOHM cHucTeMe Bcerja
paBHa Hymo. Heo0xoauMo TBepAo YsSCHUTb, YTO B Tpex(azHOW cuUCTeMe IpH CXeMe 3Be3la JIMHEHHOoe
HampsDKeHWe B pa3 Oosblie (a3HOTO HANPSHKEHHS, a JUHEWHBIA U (a3Hbli Toku paBHBL. Ilpu cxeme
COCJMHEHUS] TPEYToJbHUK INPU CUMMETPHUUHOW Harpys3Kke JIMHEHHbIM TOk B pa3 Ooibiue (as3Horo, a
auHelHoe U (a3Hoe HampshKeHUs paBHBI. Pacuer TpexdasHOi Lenu B CHUMMETPHYHOM PEXHUME CBOJAUTCS K
pacueTy OmHOM (a3spl M NPOU3BOAMTCA AHAJIOTMYHO pacyery OOBIYHONH  OnHO(A3HOM  Lenu
CHUHYCOMJIAJIbHOTO TOKA.

IIpy HecMMMETpPUYHON Harpy3ke pacdeT MpPOU3BOAUTCS Al Kaxaod ¢asel . Tok B HyneBoM
npoBoJie (IpU COeNMHEHUU 3BE3/I0H) MOXKET OBITh OINpENeNIeH NMPH MOMOIIM BEKTOPHOW JAMarpamMMbl IyTeM
reOMETPUUYECKOTO CIIOKEHUs (Pa3HBIX TOKOB. JIMHeNHbIe TOKM (IIPU COEIMHEHMH CUCTEMBI TPEYTOJbHHUKOM)
MOTYT OBITH ONPEENIEHB] TAKKE MPU NOMOIIHM BEKTOPHBIX TUArpamM.

MOIHOCTH CHUMMETPUYHON Tpex(a3HOH CHCTEMBl HE3aBUCHMO OT CXEMbl COCIUHEHHUS OIl-
penensrores o hopmynam:

MIOJIHAS WIH ;

aKTUBHAas ;

peakTUBHAs

B 3akmiodueHne ciieqyer yCBOWTH, 4TO B Tpex(a3sHOW TPEeXMPOBOAHONW CHUCTEME MOIIHOCTh OOBIYHO
U3MepsieTcsl IBYMsl BAaTTMETpPaMM, a B UETHIPEXIPOBOAHOHN cucTeMe — TpeMs OAHO(GAa3HbIMU BaTTMETPAMHU
WIA OJTHUM TpeX(a3zHbIM BATTMETPOM.

[Tarass Tema «YCTpOMCTBO, MPUHIMIT JACHCTBHUSA, OCHOBHBIE XapaKTEPHCTHKU TpaHC(HOpMa-TOPOB.
ABroTpaHc(opMaTOpbl,  U3MEpUTENbHBIE W CBapOYHbIE  TpaHCcpopmaropel».  TpaHcopmaTops
IpeJHa3HaueHbl JJIs IpeoOpa3oBaHusl NEPEMEHHOIO TOKA OJHOTO HANpPSKEHHs B MEPEMEHHBIH TOK APYroro
HamnpsDKeHHUs TOM Jke dYacToThl. [IpMHIMIUANBHO YCTPOWCTBO OAHOGA3HOro TpaHchopmaTopa BecbMa
IIPOCTOE: CTalIbHOM CEplIEYHUK C JABYMS OOMOTKaMM BBICILIEr0 M HU3LIEro HanpsbkeHud. llpum usyuenun
MPUHIUIA JASUCTBUS TpaHChopMaToOpa Ba)KHO YSCHHUTH, KaK NMPOUCXOAUT Iepeaada SHEpruu U3 MEepBHYHON
oOMOTKH BO BTOpWuYHyl0. llpm mpucoenuHeHuu TpaHcpopmaTopa K CETH B €ro CEpAECYHHKE BO3HHMKAET
MarHuTHbIM NOTOK @, MPOHM3BIBAIOIIKMN 00€ OOMOTKH; BEJIMYMHA MAarHUTHOTO MOTOKA MPH XOJIOCTOM XOjI€
U IpH Harpy3ke Io4Td He wu3MeHsercs. He wu3MeHsercs U co3jaromas MAarHUTHBIA — IIOTOK
HamarHuuyuBaromas cuia F, paBHas npu ar000i Harpy3ke reoMeTpUYecKO CyMMe HaMarHMYUBAIOIIUX CHII
00enx oOMOTOK

W3 »T1Oro ypaBHEHHs, HA3bIBAEMOIO YpaBHEHHEM HaMarHMYMBAIOIIMX CHJI TpaHcopmaropa,
CJIeIyeT, UYTO BCSKOE€ M3MEHEHHUE BTOPUYHOTO TOKAa BbI3bIBAET MTHOBEHHOE H3MeHEeHHe Toka Il B Takoi
CTENeHH, YTOOBbl HAMarHM4YMBAOIIAsl CHUjIa OCTAIaCh HEU3MEHHOI.

JleiicTBytomiee 3HaueHne MHAyKTUpoBaHHOW DJIC B 0OMOTKax MPOMOPIHMOHAIBHO YacTOTE, YUCTY
BHUTKOB M aMIUTHTYJI€ MAarHUTHOTO TTOTOKA

cinenoBarenbHo, DJIC ¢ mW3MeHeHHeM Harpy3ku TpaHcdopmaTopa He usMensercs. Koaddunuent
TpaHchopManuu TpaHchopMaTopa paBeH

CunoBble TpaHc(hOpMATOPHl UMEIOT OYeHb BBICOKUU Kod(dumment monesHoro aeiicteus (KIIJ) —



96-99%. Ilotepu osHepruum B TpaHchopmaTopax pa3feNsioTCs Ha TOCTOSHHBIE U Tepe-MEHHbIE.

[TocTostHHBIE TOTEPU — MOTEPU B MATHUTONPOBOJAE OT MEPEMArHUYMBAHUS CEPJIEUYHUKA U OT BHUXPEBBIX
TOKOB — TMPOMOPIMOHATIBHBI KBAJpaTy HANpsOKEHUS U HE 3aBUCAT OT Harpys3ku. IlepemenHble motepu —
norepu B OOMOTKaX — TMPOMOPIMOHATBHBI KBaJpaTy IOJHOTO TOKAa. MOIIMHOCTh TpaHchopMaTopa

OTPaHNYMBAETCS JOIMYCTUMBIM HarpeBOM U U3MepsieTcs B KB A.

[Tpu u3y4eHHH M3MEPHUTEIBHBIX TpaHC(HOPMATOPOB OOpaTHTE BHUMaHHUE, MOYEMY HeEllb3s pa3pbiBaTh
BTOPHUYHYIO 0OMOTKY TpaHC(opMaTopa TOKa M0 Harpy3Koil.

[llecras Tema «YCTpPOMCTBO, IPUHLUII JEHCTBHs, OCHOBHBIE XapAKTEPUCTHKH JJIEKTPUYECKUX
MAaIllUH TOCTOSHHOTO TOKa». Jlis MoHMMaHus ocoOeHHOCTeW paboThl MamuH noctositHHoro toka (MIIT)
HYXXHO Cpa3y YSICHUTh NPUHIUN oOpaTuMocTH u ycTpoiictBo MIIT. 3atem pazoOparbcs ¢ NMPHHIUMIIOM
neicTBus, paboOTOM MallMHBI B peXUMax TreHeparopa U jaBurarensd. Ilpu u3ydeHun reHeparopa
nocrosaHoro Toka (I'TIT) HeoOxogumo  oOpaTuTh BHUMAaHME Ha  BONPOCH, CBSI3aHHBIE C
camMoBO30yxJeHreM reneparopa, O/IC OOMOTKM SKOps, 3JIEKTPOMArHUTHBIM MOMEHTOM, YpaBHEHHEM
UIEKTPUUECKOTO COCTOSIHUS, MOIINHOCTBIO, morepsmMu sHeprun U KIIJ[ reneparopa. Ilpm wusydeHun
nuratenel moctosHHoro Toka (IIT) — cmocoObl BO30YyXIEHMs, IyCK JABMUIaTens, peryjJupoBaHHe
YaCTOTHl BpAILCHMs, MEXAaHUYECKHE XapAKTEPUCTHUKUM U IPAKTUYECKOE HCIIOIb30BAHME JBUTATEIICH
IIOCTOSIHHOTO TOKA.

Cenpmas TeMa «YCTpONCTBO, NPUHIUI JCHCTBUS, OCHOBHBIE XapaKTEPUCTUKU DIIEKTPUUECKUX
MallMH IE€PEMEHHOIO0 TOKAa: ACHUHXPOHHBIE U CHHXPOHHBIC JBHUraTelld M TE€HEpaTopbl». ACHHXPOHHBIE
JIBUTATEIHN SBISIOTCS HamOoyiee MPOCTBIMU IO YCTPOUCTBY M oOcCiyxkuBaHuio. OHU BeChb-Ma HaJEKHBI U
OTHOCHUTEJIBHO JielIeBbl. biarojaps 3TMM mpeuMyliecTBaM Tpex(as3Hble aCHUHXPOH-HbIE JBUTaTeNd
MOJIyYWJIM CaMoO€ IIMPOKOoe pacmpocrpaHeHue. [IpuHOuN neicTBUsS aCMHXPOHHOIO JBUTaTellsi OCHOBAaH Ha
UCIIOJIb30BaHUM BPAIIAIOLIETOCs MarHUTHOTO I0JIs, CO3[aBaéMOI0 TOKaMH, MPOTEKAIOUIMMU B OOMOTKax
cratopa. B3auMozeicTBHE  BpalAIOIIEr0 MArHUTHOTO IOJSL C  TOKaMH, HWHAYKTUPYEMBIMH B
KOPOTKO3aMKHYTOIl OOMOTKE poTOpa 3THM K€ IOJEeM, CO3AAeT BpalllalollMii MOMEHT, HalpaBJICHHBIA B
cTOpoHy BpauieHust nosisi. Co3gaHue TOKOB B OOMOTKE POTOpa M, CIEIOBATEIbHO, MEpeaada 3HEPruu CO
CcTaTopa Ha POTOP BO3MOKHBI TOJIBKO IPU OTCTAaBaHUU CKOPOCTH POTOPA OT CKOPOCTH MAarHUTHOTO IOJIA, TO
€CTh NPH HAJMYUHU CKOJBKEHHS, KOTJa MPOUCXOIUT IepeceueHre MPOBOJHUKOB OOMOTKH POTOpa TOJIEM.
ACHHXPOHHBIE ABUraTe€IM H3rOTOBJSIOT C KOPOTKO3aMKHYTHIM WM C (pa3HbIM POTOPOM (C KOHTAKTHBIMHU
kosbamu). Crenyer XOpomio YSCHUTb, MOYEMY JBHUTaTeNd C (a3HbIM POTOPOM HMEIOT IOBBIIICHHBIN
IIyCKOBOM MOMEHT IO CPaBHEHHMIO C KOPOTKO3aMKHYThIMH. HeoOxomumo Taxke pa3oOpaTbes, MOYeMy Y
JBUTATEJIEH ¢ KOPOTKO3AMKHYTBIM POTOPOM PEryJIupOBaTh CKOPOCTb BPAILECHMS MOXHO TOJIBKO CTYIEHSMHU
IIyTeM MEPEeKIYEHUsT YHucia MOJCOB B OOMOTKE cTaTopa WIM IUIABHO IYT€M W3MEHEHMs YacTOThI
nuTarouiero HampsbkeHus. [lyCkoBble TOKM aCHMHXPOHHBIX KOPOTKO3aMKHYTBIX JBurarened B 4-7 pa3
Oonblie HOMHHAIBHOrO. OOBIMHO KOPOTKO3aMKHYTHIE JABHraTead ITyCKAlOTCS B XOA IyTeM IpPsIMOIo
BKJIFOYCHUS B CETh.

Js oOnerdyeHust ysICHEHHs IPOLECCOB, MPOUCXOMALIMX B CHHXPOHHOM MalllMHe, Ieaecoo0pa3Ho
MIPOBECTH AHAJIOTHIO C MEXaHW4YecKod Mmojenbio. Tpexdasnas cucrema TOKOB B 0OMOTKE sIKOpsl (cTaropa)
CO3J1aeT BpaIlaoleecs MAarHUTHOE I0JIe, KOTOPOE MOKET OBbITh MBICICHHO IPEA-CTaBJIEHO IOJIOCHON
CHUCTEMOM, MOJII0CAa KOTOPOM CKOJIB3SIT BJAOJb BHYTPEHHEH MMOBEpXHOCTH cTa-Topa. Wuaykrtop (potop),
00MOTKa KOTOpPOrO OOTEKAETCsl MOCTOSHHBIM TOKOM, IIPEJICTABISAET COOON MOCTOSHHBIN IEKTPOMAarHuT, TO
€CThb TOXKE IIOJIIOCHYI0 CHUCTEMY. OTH JIB€ BpallAIOIIMECs IIOJIIOCHBIE CUCTEMBI HEMOJBUKHBI OJIHA
OTHOCUTEJIBHO JApYrod. Mexay HUMM BO3HMKAIOT CHJIbl MAarHUTHOTO IPUTSDKEHUS, KOTOPbIE MOTYT OBITh
yIOAOOJIEHBl YIPYIUM MEXaHHYECKUM CBS35AM, COCAMHSIOMMM o00e cucTeMbl. biaromaps 3TuMm CBS3IM
JOCTUTaeTCss CHUHXPOHHOCTb BpPALEHMS pPOTOpPa M MAarHUTHOIO I0JIA, CO3JAAHHOITO TOKaMU B OOMOTKe
craropa.

ITpu X0s1I0CTOM XOJ€ CHHXPOHHOW MAIMHBI OCH IIOJIFOCOB OOEUX IOJIOCHBIX CHUCTEM COBIAAAIOT.
IIpu Harpy3ke MalllMHBI OCH IOJIOCOB PAaCXOAATCS Ha YroJl, BEJIMYMHA KOTOPOIO 3aBUCUT OT HAIPy3KHU: YeM
Oosbllle Harpy3ka MalllMHbI, TeM Oojblle yroj. B reHepaTopHoM pexuMe BeIyLIIUM 3BEHOM SBISETCA
MIOJIFOCHAsI CHUCTEMA POTOpa, & BEIOMBIM 3BEHOM - IIOJIKOCHAs CHCTEMa CTaropa. B IBHUraTelIbHOM peXHUMeE
HaoOopoT. Ecnu Oyner mpeBblllIeH ONpPEeNeHHbIN Mpeaen Harpy3kd, TO MPOU30HAET pPaspbiB YIPYTHX
CBsI3€H, U MalllMHAa BBINAJIET U3 CHHXpOHU3Ma. PaboTa MalIMHbI B TAKOM PEKUME HEBO3MOXKHA.

[Iyck CHHXpPOHHOTO JBUTaTeNsl HE MOXET OBbITh MPOW3BEAECH NPSIMBIM BKIIOYEHHEM B CETbh.
CHHXpOHHBIM JBUTaTelb CHayajga IyCKAaeTCsl KaK AaCHUHXPOHHBIM, Ui 4YEero Ha €ro poTope HMMeeTcs
ITyCKOBasi KOPOTKO3aMKHyTasi oOMoTka. [Ipu mycke oOMoOTka BO30YXAE€HHS POTOpa 3aMKHYTa HAKOPOTKO.
TonbKO MO AOCTHKEHHHM POTOPOM CKOPOCTH, OJM3KOM K CHMHXPOHHOM, BKIIOYAETCs 0OMOTKa BO30YKICHMS,



U pOTOp JIBUTATENs BTATUBAETCA B CHHXPOHH3M.

Bocbmas tema «OneMmeHTHas 0a3a 3JIEKTPOHHBIX YCTPOWMCTB: JHUOABI W TpaH3UCTOpbl. OO0-1ue
CBEICHHSI O BBINPSIMUTENAX, TPAH3UCTOPHBIX U OMEPALMOHHBIX YCUIUTENAX». DIEKTPOHHUKAa OasupyeTcs B
OCHOBHOM Ha HCIOJb30BaHUU IMOJYIPOBOJHUKOBBIX MPUOOPOB: JMOJOB, TPAH3UCTOPOB, THUPUCTOPOB U
uHTErpagbHbIX MUKpocxeMm (MMC).

[Ipy wn3ydeHMM AMOJOB CJENYET YSICHUTh HUX Pa3HOBUAHOCTH B 3aBHCHUMOCTH OT Ha3HAuU€HUS U
CBOMCTB: BBINPSIMUTENbHBIC, CTAOWIUTPOHBI, BBICOKOYACTOTHBIC, WUMIYJIbCHBIC, BapHKalbl, CBETOIAHOIBI,
(hOTOIMOIBI, OITPOHEI.

TpaH3ucTopbl clenyeT HauyaTh H3y4aTb C OWMOJSPHBIX: YCTPOWCTBO, YCJOBHBbIE O00O3HAYECHMS,
PEKUMBI pabOTHI, CXEMBI BKJIIOUEHHSI, BXOJHBIE M BBIXOJHBIC BOJIBT-AMIICPHBIE XapaKTepUCTUKHU. M3yueHue
MOJIEBBIX TPAH3UCTOPOB, THUPUCTOPOB MOXKHO BBINOJHATH MO TOM K€ cXxeme, OOpaTWB BHUMaHHE Ha HX
OCOOEHHOCTH.

Huterpansubie Mukpocxembl (MMC) mpencraBisioT co0Oil yCTpOMCTBO, B KOTOPOM HE-CKOJIBKO
JJIEMEHTOB (PE3MCTOPOB, KOHJICHCATOPOB, JHUOJOB, TPAH3UCTOPOB U Jp.) COCTUHEHBI MEX-Iy COOOW u
00pa3yroT Ompele’IeHHbI (YHKIMOHANBHBIN y3ell (JIOTHYECKHH 3JEMEHT, YCHINUTENb, TeHepaTop U T.1.),
M3TOTOBJICHHBIM Ha 00IIell ocHOBE (IIOJUIOKKE) B €IMHOM TEXHOJOTHYECKOM mpouecce. [Ipu u3yueHun
TEeMBbl cleayeT oOparuth BHMMaHue Ha Kiaccudukamuun HMMC: mo cnocoOy H3rOTOBIIEHHUS, MO YUCTY
KOMIIOHEHTOB M N0 (PYHKUIMOHAJIHHOMY HA3HAUCHHIO; a TAaKKE HAa KOHKPETHBIE IMPHMEPHI MPOCTEHIINX
NMC.

JUisi MHOTMX COBPEMEHHBIX JJIEKTPOHHBIX YCTPOMCTB HEOOXOAMMO NHTAaHHE OT HCTOYHHUKOB
MOCTOSTHHOTO TOoKa. /[l mpeoOpa3oBaHMs MEPEMEHHOTO TOKa B TOCTOSIHHBIA TOK MPUMEHSIOTCS
BbIIpsAMUTENU. [lO3HAKOMBTECH CO CTPYKTypHOM CXEMOW BBIIPSAMMUTEIBHOIO YCTPOMCTBA M UX
KJIaCCU(PUKAIIMOHHBIMY NPU3HAKAMHU.

Onnodasubie BBIIPSIMUTEINH. ITocnenoBarenbHOCTH U3Yy4YECHUS TaKoBa: onHo(azHas
OJTHOTIONYTIEPHOHAS CXE€Ma BBIIPSIMIICHUS, MOCTOBas JIBYXMOJYINEPHOIHAs CXE€Ma BBIIPSIMIICHHUS,
BPEMEHHbIE JIHarpaMMbl BBIIPSIMIICHHOTO HAIpPSKEHUST M TOKAa, CpPEAHEE 3HAUYECHHE BBIIPSIMICHHOTO
HamnpspDkeHus (Toka), KOd(PQPHUIMEHT IyIbCalliyd BBINPSIMICHHOTO HAMPSIKCHHs, MaKCUMajJbHOE OOpaTHOE
HaIIpsDKEHUE U IIPSIMOM TOK THOJA.

Tpexdazubie Boempsmurenu. Creayer MOAPOOHO PacCMOTPETh MOCTOBYHO cxeMy  (cxemy
JlapnoHOBa), BPEMEHHBIE AMATPAMMBbl BBIIPSAMIICHHOTO HAIPSDKEHMSI, CPEJHEE 3HAUEHUE BBINPSMIIEHHOIO
HamnpspDKeHus (Toka), KOd(DPUIMEHT MyJbCallud BBHIMPSIMIICHHOTO HANpPsDKEHHS, MaKCH-MaJIbHOE OOpaTHOE
HaIpspKEHUE.

CrnaxuBatoniie (GUIbTPbl NpeaHa3HAYEHbl JUISI YMEHBUICHHS IYyJbCAlMil  BBHINPSMIICHHOTO
HampsDKeHUsT 10 3HA4YCHW, MPU KOTOPBIX HE CKa3bIBACTCA MX OTPUIIATEIbHOE BIHUSHUE Ha paboTy
ANIEKTPOHHOM ammaparypbl. CienyeT paccMOTpeTh MNpocTeiiine oAHO(pa3Hble CITIaKUBAIOIINE (QHIBTPHI
IIUPOKOTO MPUMEHEHHSI: eMKOCTHOM, MHAYKTUBHBIN U akTUBHBIE PuiibTpbl. KoaddunmeHT crinakuBanusl.

Crabunn3atopbl HampspkeHHs: U Toka. B KauecTBe CTaOMIM3UPYIOLUIUX YCTPOMCTB HCIOJIB3YIOT
CTaOMIIN3aTOPBl, KOTOPbIE MOAPA3NENAI0T Ha MapaMeTpUdeckue M KOMIICHCAlMOHHBIE. Pac-cMoTpeTh B
CpPaBHEHHMH KOMIICHCAIIMOHHBIEC U TapaMeTpHUecKre CTaOUIN3aTOPhl TOKA M HAIIPSHKEHUS.

YupasnseMmble BeIpAMUTENH. s moTpeOuTeneld SHepruu, KOTOpbIe HYXKIAIOTCS B PEryJIHPyEMOM
HampsDKEHWW  NHUTaHUS  MPUMEHSIOT  TUPHUCTOpHble  (ympamisiemble) BblIpaMmurenn. Heob6xoaumo
paccMOTpeTh cXeMy OJHO(A3HOTO  YHPABISIEMOTO  BBIIPSAMUTENS C  BBIBOAOM  HYJIEBOH  TOYKH
TpaHnchopmaTopa.

Onepanuonssii  ycunurens (OY) — 310 ManorabapuTHbId (B WUHTETPAbHOM — HCIIOJHEHUU
oteyecTBeHHBbIX cepuid K140, K544, K533, KP1040Y ], KP1435 u ap. m umnoptHbix cepuiit AD8041,
OP275, LM339 u np.) MHOrOKacKaJHbII YCHJIUTENb IOCTOSSHHOTO TOKa C HENOCPEACTBEHHBIMH CBSI3SMU
MeXay KackajzamMu u  OonbliuM  KodpduiueHtoM ycuwieHus. [lopspok  u3yyeHHs: Ha3HayeHHeE,
(yHKIIMOHATBHAS CXeMa, YCIIOBHOE O003HAYECHHME, CXEMbI BKIIOUCHHUS M AMIUIMTYAHBIE XapaKTEPUCTHKU
WHBEPTUPYIOLIEro U HemHBepTHpYromero OV, ocHoBHbIe mapameTpsl OY.

JleBsitas TemMa «JJNEMEHTHI M YCTPONCTBA IU(PPOBON TEXHUKHU: JOTMYECKUE DIIEMEHTHI, TPHUITEPHI,
PEruCTphl, CYETYMKHM HMMIYJIbCOB M Ap». M3ydare Tunosele sormueckue snementel W, MJIM, HE mo
CIIeAyIOUIe cXeMe: JIoTMuecKas omnepauus (HauMeHOBaHUE (YHKIMM), CHUMBOJIMYECKOE, OYKBEHHOE U
ycllIOBHO-Tpaduyeckoe 00O3HAUYEHHUS, aHAIMTUYECKOE BBIpAXKEHHE, TaOJMIla MCTUHHOCTH, KOHTAKTHOE U
CXEMOTEXHHYECKOe HCIOoJHEeHue. Jlornueckue »IeMEHThl HUCMONb3YIOTCS B HemsixX Lu(ppoBoil 00paboTku
nH(pOpMaLINH.

Tpurrep — 5T0 yCTpOHCTBO, oOnajaroliee ABYMS YCTOHYMBBIMH COCTOSHUSIMH U CIIOCOOHOE



NepPEXOqUTh M3 OJHOTO COCTOSIHUSA B JAPYyroe mOJ BO3JAECHCTBHEM BHEIIHETO YIPaBJSIOLIEIO CUTHAJA,
IPEBBIIIAIOIIETO MOPOroBoe 3HaueHue. IIpu OTCYTCTBMM BHEIIHUX BO3JAEHCTBUI TPHUITEP MOMKET CKOJb
YIOAHO JIOIT0O HAaXOOUTbCA B OJAHOM W3 YCTOMYMBBIX COCTOSIHMU. Jlpyrumm cinoBaMu, TpUITEp
nNpeHa3HayeH Il XpaHeHuss ojaHoro Owrta wuHpopMamuu. Ha uX OCHOBE CTpPOST CUETYHKH,
pacupenenuTen U Ipyrue yCTpoucTBa.

PasnuyatoT TpuUITEphl ACHHXPOHHBIE, KOTOpbHIE MEPEKIIOYAIOTCSI B MOMEHT IOJAaud BXOJHOIO
CUTHala, W CHHXPOHHbIE (TaKTUpyeMbIE), KOTOphIE TEPEKIIOYAlOTCs  TOJNBKO TpU  Mojaue
CUHXPOHMU3UPYIOUINX HMITYJIbCOB, & MOMEHT I€peXoja CBSI3aH C ONPEJEICHHBIM YPOBHEM CHHXPOCHUIHAJIA
(craTuyeckue TPUITEPbI) WIM C MOMEHTOM (poHTa JHOO cpe3a CHHXPOCUTHada (AMHAMHUYECKUE
TpUrrepbl). ACHHXpOHHBIM M CUHXpOHHBI RS-tpurrep, T-tpurrep, D-tpurrep, JK-tpurrep: ycnosHo-
rpaduyeckoe 0003HAYCHHE, CXEMa pealn3alnuy, Tabaula UCTHHHOCTH, BpEMEHHAs JuarpaMmma.

Peructp — 3T0 ycTpoOHCTBO, COCTOSLIEE U3 TPUITEPOB U NpPEJHA3HAYEHHOE AJIS 3aIllUCH, XpPaHEHUs
U CUYUTBIBAHMUS N-pa3psAIHOTO ABOMYHOro uwucia. M3 BocbMu D-TpurrepoB MOXKHO MONY-YUTh PETUCTP AJIA
XpaHEHUs 8-MU pa3psIHOrO JBOMYHOIO YHUCIIA.

CueTunky npeaHa3HAYEeHBl Ul cUeTa MOCTYNAOIIMX HA €ro BXOJ MMITYJIbCOB, B MHTEPBAJIE MEXIY
KOTOPBIMH OH JIOJDKEH XpaHuTh HH(popMamuio 00 ux KomuyectBe. [lo3TOMYy CUYETUYHMK COCTOMT U3
3alIOMHHAIONIUX SYeeK — TpurrepoB o0bgHO D- wmmm JK-tuma. Paccmorpers paboty mpo-creifiiero
CUeTYMKAa HMIIyJIbcOB Ha T-Tpurrepax: ycloBHO-Tpadudeckoe O0OO3HAUeHHE, CXeMa peau3aliH,
nepekioyaTeNbHas Tabauna, BpeMEeHHbIEe JUarpaMMbl.

Hecsras Ttema «llondarue mnpoueccopa. Mukponponeccopsl M MHUKPOKOHTPOJUIEPBI, HX MC-
MOJIb30BaHNE B TEXHOJOTMYECKUX IMpoueccax». [Ipomeccop oObenuHseT 1Ba yCTPOWMCTBA: ONEPAaLMOHHOE
(OY) u ynpasisomee (YVY). IlociaenoBarenbHOCTh H3Y4YEHHS TaKOBa: Ha3HAYCHHE, OCHOBHBIC Y3IIbI,
npouecc GpynkuonupoBanus OY u VY.

Muxkporpornieccop (MIT) — 3T0 TporpamMmMHO-ympaBIseMOe YCTPOMCTBO 00paboTKu UG PO-BOMA
nndopmanuu, PeanuzoBanHoe B Buae BUC wmmm CBUC, T.e. yCTpOHCTBO, CHOCOOHOE BBIMOJIHATH IO
MPOTPaMMHBIM yTIpaBlieHHEM 00paboTKy MHGpopManuu (BKIOYas e€ BBOJI M BBIBOA), apu(pMeTHUecKue u
JIOTUYECKUE ONEPALIH.

Jnst pynkunonupoBanusi MII HeoOXOAMMBI BHEUIHHE YCTPOWCTBA, K KOTOPBIM OTHOCSTCS, TPEXIE
BCEro, 3armoMuHamIiee ycTporcTBo (3Y) s XpaHeHHWs] MaHHBIX W MPOTpamMM. OJTa TaMATh COCTOUT W3
Heckonbkux BUC: nocrosinnoro 3Y(I13Y) u oneparuBnoro (O3VY). Kpome Toro, k BHEIIHUM yCTPOHCTBaM
OTHOCSITCSL YCTPOMCTBa: BBOJA-BhIBOJA HH(OpMAIMM, Tepeaadyd, YIpaBlIeHUS U OOMeHa JaHHBIMU.
HeoOxomumo paccmoTperh mnpocTedmuii npumep BbimoiaHeHuss MII  cioxkeHuss 1AByx uucen u
chopMynupoBaTh 001IMEe TPUHIUITEI QYHKIMOHUPOBAHUS MUKPOIPOLECCOP-HBIX CUCTEM.

B nocnenHee BpeMss B CHCTEMax YIpaBJICHHS TEXHOJIOTMYECKMMHU IIPOLECCAMHM, B CHUCTEMax
nepenayn JaHHBIX, MUPPOBOM 0O0paOOTKM CHUTHAJIOB U JAPYTHX LeJeil MUPOKoe MPUMEHEHUE MOTy-YHIn
MHUKpPOKOHTpoOJuiepsl. MukpokonTpomiep MK) — ynpasistoiiee ycTpoiCTBO, BBIIIOJHEHHOE Ha OJHOM WU
HECKOJIbKMX KpHUCTaJUIaX M MpeJHa3HayeHHOe MJs peanu3aluu (YyHKIUU JIOTUYECKOTO aHaluu3a U
TeHepaluy yIpaBIomuUX curHajgoB. MK He conepHT yCTpOWCTB apHU(PMETHUYECKUX OIlepanuid, uMeer
CPaBHHUTEIBHO HEOOJBIIYIO Pa3psIHOCTh CJIOBA, HO Ooyiee pa3BUTHIA ammapaT pealn3aluy JOTHYECKUX
(GYHKUMH 1O CPaBHEHMIO C YHUBEpPCAIbHBIMH MHUKpoImporieccopamu. OHHM cozepkaT HeoOXOIuMbI Habop
KOMIIOHEHTOB M3 MHKpPOIPOLECCOPHOro Habopa [uisl pealu3allid KOHKPETHOM 3aJayu  ynpaBlieHUs
nponeccom. Kopmnopamun Atmel, Microchip, Nec u ap. npeanaraior oOmmpHbIH nepedens 8-, 16- u 32-
outHeIXx MK co cCBepXHHM3KUM MOTPEOICHUEM TOKA.

MK sBnsieTcs 3akoHYeHHbIM ycTpoiictBoM. Ilpu paspabotke yctpoiictBa Ha MK HeoOxoaumo
BbIOpaTh noaxoisamuid MK, noIKIouuTh K HEMY JaTYMKH, KIABUATYpy, UHIUKATOP, KIIOYM U T.J., @ TAKKE
pa3paboTaTh IporpamMmy.

11. Ilepeyenr  WH(OPMAIMOHHBIX  TEXHOJIOIHIH, HCIO0JIb3yeMbIX NpH  OCYHIeCTBJIEHUH
o0pa3oBaTe/IbHOr0 Tpolecca MO IMCHUILVIMHE, BKJIOYasl MepedeHb JHIEH3UOHHOT0O M CBOOOIAHO
pacnpocTpaHsieMoro MPOrpaMMHOr0 ob0ecnedyeHHsl, B TOM YHCJIe OTE€YeCTBEHHOr0 IPOHM3BOICTBA H
HH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IMPH HEOOXOAUMOCTH).

11.1 Iepeuens nuyen3uoHHO20 NPOSPAMMHO20 0Decneyenus

1. Kaspersky Endpoint Security 12.11 - AaTuBupyc

2. Microsoft Windows Server STDCORE AllLngLicense/Software AssurancePack Academic OLV
16Licenses LevelE AdditionalProduct CoreLic 1Year - CepBepHas oniepaliiOHHAas CHCTEMa

3. AnnapatHo-nporpaMMHbIi KOMITIIEKCKARGUS-KARYO» -



11.3 Ilepeuensv npocpammmnoco obecneuenusi omeuecmeeHH020 NPOU3800CmMea
1. Kaspersky Endpoint Security 12.11 - AuTuBHpYC
2. AnnapatHo-nporpaMMHbIi KOMIIIEKCKARGUS-KARYO» -

[Ipu ocymiecTBiieHHH 00pa30BaTEIBLHOTO MpOIECCa CTYIEHTAMU M TPENoAaBaTeNIeM HCIOIb3YIOTCS
cnenytomue nHpopmainmonHo cnpaBounbie cuctembl: CIIC «Koncynprant mtocy, CIIC «"apadTy.

12. Onucanune MaTepUAJIbHO-TEeXHUYECKOM 0a3bl, He00X0IuMOoi IS oCylIeCTBJIEHUS
00pa30BaTeIbLHOr0 MPOIEcca MO JUCIHUIJIMHE
Ne i/ HanmMmeHoBaHMe crieuaIbHBIX Howmep o
HOMEIICHHI 1 TOMEIeHHi 15t ayHTOp OCHaHICHHOVCTB CleLHaIbHbIX MOMEILEHHH 1
9 MOMEIIEHUH JIJIs1 CAMOCTOSITENILHOM paboThI
CaMOCTOSITEJIbHOM pabOThI uu
1 VYyeOHnast ayiutopus A 206/39 | OcHalieHue: crienuaIn3upoBaHHas Mebenb Ha
MPOBEICHUS 3aHATHUI BCEX TUIIOB (B o 117 nocamo4HbIX MECT, IEPCOHATBHBII
T.Y. JIEKLUIHOHHOI'0, CEMUHAPCKOTI0, KoMmbroTep — lmr., Tenesuzop LG 65UH LED -1
MPaKTUYECKOMN MOJTOTOBKH mT., 3BYKOBas ammapaTtypa — 1 mT.,, JOKyMEHT-
00ydJaronuxcs), TPyIoBbIX U Kamepa nopraruBHas Aver Vision — 1 mr.,
WHJUBUTyJIbHBIX KOHCYJIbTALIUM, koMmyTtaTop Compex DS — 1 wT., MarautHo-
TEKYIIEr0 KOHTPOJISI U MapkepHas qocka 90x180 — lmr, yaeOHo-
MIPOMEKYTOUHON aTTECTAlluU HarJsAHbIE TTOCOOUS B BHJIE TEMATHUECKUX
MIPE3CHTAINH, TOAKITI0UeHne K ceTu « HTepHeTY,
JOCTYT B IEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA, BBIXO B
KOPIOPATHUBHYIO CETh YHUBEPCUTETA.
213/29 |OcHamenue: crenyaau3upoBaHHas MeOeb Ha
o 16 mocagouHbIX MECT, TJIA3MEHHBIN TEIEBU30D
Panasonic — 1 mT, HOyTOyK Aser Aspire 5720G —
1 wrT., ToOcKa MarHuTO-MapkepHasi — 1 T,
KOMIUIEKT KOMITBIOTEPU3UPOBAHHBIX CTEHIOB
«INEKTPOTEXHUKA U OCHOBBI AIEKTPOHUKIY - 4
HIT., TOJKITIOYeHHe K ceTu «IHTepHeT», TocTyn B
AIIEKTPOHHYIO UHHOPMAITHOHHO-
00pa30BaTeNbHYI0 Cpely YHUBEPCUTETA, BHIXO] B
KOPIOPATHUBHYIO CETh YHUBEPCUTETA.
2 [Tomemenue 11t CaMOCTOATENBHON
paboThl oOyJaronuxcs,
MOATBEPIKIAIOIIEE HATTUINE
MaTepuaIbHO-TEXHUYECKOTO
o0ecrieueHus, C nepeyHeM
OCIINRIIATA ahonvIaRanug




214/HK | CnennanusupoBanHas mebens Ha 130
O01OIMO | Mocaz0YHbIX MECT, IEPCOHATILHBIE KOMIIBIOTEPHI,
Teka | MoHOOJOKK — 80 mIT., Korup A3 - 3, mpuHTED
MaTpu4HbIiA - 2, MOY 4/6 — 7 ., MDY 1BeTHoOi
— 2 mT., npuHTEp 4/0 — 8 WIT., MPUHTEP I[BETH. - 2
IIT., CKaHep — 2 WIT., CKAaHEePhI MTPUX-KOJa - 5,
HaymHUKY - 10 mt., Wi-Fi o6opynoBanue,
MOJIKITFOUEHUE K ceTh «IHTepHeT», TOCTYII K
POCCHUICKUM U MEXIyHApOJHBIM pecypcaM U
0a3aM JTaHHBIX, TOCTYII K JIEKTPOHHO-
OMOJIMOTEYHBIM CHCTEMAaM, JOCTYII B
AIIEKTPOHHYIO UHHOPMAITHOHHO-
00pa3oBaTeNbHyI0 Cpely YHUBEPCUTETA.
OTKpHBITHINA JOCTYT K GOHIY yueOHOI, HAyIHOH 1
XYJI0’KECTBEHHOU JTUTEPaATYPHI.

13. Ocol0eHHOCTH peayu3auMu IMCHUIIMHBI JUI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI

OOydarommMcss ¢ OrpaHWYCHHBIMH BO3MOXXHOCTSIMH  3/I0POBBSI  TIPEIOCTABIISIOTCS  CIICIHATIbHBIE
yueOHUKH M ydeOHble mocoOusi, MHasg ydeOHas JUTepaTypa, CIHEIHaIbHBIE TEXHUYECKHUE CpPEeICTBA
o0y4YeHHsT KOJUIGKTUBHOTO W WHIUBUAYAILHOTO TIOJB30BAHUS, IMPEIOCTABICHUE YCIYyT AacCHUCTEHTa
(TOMOIIHMKA), OKAa3BIBAIOIIETO OOYYAIOIUMCS HEOOXOJUMYIO TEXHHYECKYIO0 IIOMOIb, a TaKXkKe YCIyTH
CYPJIOTIEPEBOTYNKOB H TH(IIOCYPIOTIEPEBOAINKOB.

a) s C1a00BHISAIINX

- HAa TPOMEXKYTOYHOH  aTTeCTallid TPUCYTCTBYET AaCCUCTCHT, OKa3bIBAIOUIMHA  CTYICHTY
HEOOXOMMYI0O TEXHMYECKYIO IMOMOIIb C Y4€TOM HHAMBHIYaJbHBIX OCOOCHHOCTEH (OH IOMOTaeT 3aHATh
pabouee MecTo, IepeABUTaThCS, IPOYUTATH K OPOPMHTH 3aJaHUE, B TOM YHCJIC 3aIUCHIBAs O] IUKTOBKY);

- 3a7aHus Ul BBIIOJHEHHUS, a TaKKe HHCTPYKUUS O TMOPAIKE NPOBEICHHS NPOMEKYTOUHON
aTTecTanuu opOPMIISIOTCS YBEIIMUYCHHBIM IPUPTOM;

- 3aJIaHMs I BBITIOJIHEHUS Ha IPOMEKYTOUYHOM aTTeCTAI[MH 3aYUTHIBAIOTCSI aCCUCTEHTOM;

- MIMCHbMEHHBIC 33JJaHHs BHITIOIHAIOTCS Ha OyMare, HaIMKTOBBIBAIOTCSI ACCUCTEHTY;

- obecrieunBaeTCsl MHAUBHIyalIbHOE paBHOMEpHOE ocBenieHne He meHee 300 mroke;

- CTYACHTY [UIsl BBINIOJHEHHS 3a/JaHUsl TPH HEOOXOIMMOCTH TPEIOCTABISCTCS YBEIMYHBAIOIICE
YCTPOMUCTBO;

B) JUTSI TIIYXUX U CIa0O0CIBIIIAIINX

- Ha TPOMEXYTOYHOM aTTecTalMM NPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOLUIMHA  CTYJCHTY
HEOOXOMMYI0 TEXHHUYECKYI0 IMOMOIIb C YY4€TOM HHIMBHIYaJbHBIX OCOOCHHOCTEH (OH TIOMOTaeT 3aHsATh
pabouee MecTo, IepeABUraThCsl, MPOYUTATh U OPOPMUTH 3aJaHNE, B TOM YHCIIE 3alUChIBAs O] IUKTOBKY);

- IPOMEXKYTOYHASI ATTECTAIHS TPOBOIUTCS B MUCBMEHHOM (popme;

- o0ecrieunBaeTcs HalU4Me 3BYKOYCHJIMBAIOIEH amnmapaTypbl KOJUIEKTUBHOTO IOJ30BaHMSA, MPHU
HEOOXOJMMOCTH TOCTYMAIONINM TIPEJIOCTABISETCS 3BYKOYCHJIMBAIOIIAS —almapaTypa HHIUBUIYAIEHOTO
MOJIb30BaHMS;

- 10 JKEJIAHUIO CTY/ICHTA MPOMEKYTOYHAS aTTECTAIsI MOKET IIPOBOAMUTHCS B THCBEMEHHOHU (opMme;

o) O7sS JHIl C HAPYNICHUSMH OINOPHO-IABUTATENBHOTO ammapaTta (TsSKeNIbIMH HapyIICHUSMH
JIBUTATEIBHBIX (DYHKIMN BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBHEM BEPXHHX KOHEYHOCTEN):

- NMHUCHBMEHHBIC 33/JaHUS BBIMOJHSAIOTCS HA KOMIIBIOTEPE CO CHELHATU3MPOBAHHBIM IPOrPAMMHBIM
o0ecTieYeHreM MITH HaJUKTOBBIBAIOTCS ACCHCTEHTY;

- 10 JKEJIAHUIO CTY/IEHTa MPOMEXYTOUHAsl aTTeCTalMs 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)
non. , knH Baxtuna Enena AptypoBHa

Penten3enTnr
nou. , kTH Konomnes EBrenuit Bukroposnu

nou. , ktH bonnaps Cepreit Hukonaesnu

Pabouast mporpaMMa JUCHUTUTHHBI «DJICKTPOTEXHUKA W JJIEKTPOHUKA» PACCMOTPEHA Ha 3acelaHHH
Kadenpa nsnexkrporexnuku, (pusmku u oxpasnbl Tpyaa npotokon Ne 4 ot 29.04.2026 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-METOIMUECKOW KOMHUCCUU WMHCTUTYT arpoOHONIOTHH W TPHUPOIHBIX pecypcoB NpoTokon Ne 8 ot
14.04.2026 r. um mnpusHaHa coorBercTByomEel TpeboBanusm @PI'OC BO wu yuebHOro IulaHa 1o
HanpasiieHuto moAroToBku 19.03.02 IIpoayKThl MUTaHUS U3 PACTUTENILHOTO ChIPbS

PykoBogutens Ol
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