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AHHOTaNINA

JucuummHa «OJNeKTPUYECKHEe MAIIWHBI M allapatbl» BXOAWT B 00pa30BaTEIbHYIO
porpaMMy BBICIIEr0 00Opa3oBaHUs — MporpamMmy OakajaBpuara Mo HANpaBICHHUIO MOATOTOBKU
13.03.02 «DnekTpodHepreTuka M JJIEKTPOTEXHUKA» HAIMPABICHHOCTH «DJIEKTPOMEXaHUKA.
Hucnurnnuna peanusyercs kadeapoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETEHIIUIA:

OIIK-4 «CriocobeH HCIob30BaTh METOJIbI aHAIM3a U MOJETUPOBAHUS DIEKTPHUUYECKUX
Hernen U AIEKTPUIECKUX MAILIUH»

OIIK-6 «Crnioco6eH MpOBOAUTHh U3MEPEHUS DJICKTPUUECKUX M HEAICKTPHUUCCKUX BEITUYHH
IPUMEHHUTEIBHO K 00beKTaM Mpo(hecCHOHANTBHOM AesITETbHOCTH

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBAa€T  KPyr  BONPOCOB,  CBSI3aHHBIX  C
AJIGKTPOMATHUTHBIMA ¥ JJIGKTPOMEXaHUYECKUMH  IPOLIECCaMH, MPOXOISAIIMMH  BHYTPH
AIEKTPOMEXaHUYECKUX MTpeoOpa3oBarTeseil SHeprun NEPEMEHHOr0 U MOCTOSHHOTO TOKA.

[IperonaBanye TUCHMIUIMHBI TPEAYCMAaTPUBACT ClEAyIONMe (OPMBI OpraHU3aluu
y4eOHOro mpoliecca: JIeKIUH, J1a0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITeNIbHAS
pabota 00yuaromierocs, KypcoBoe NpoeKTHPOBAHUE.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B popMe dK3aMeHa.

OO6miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISET 8 3a4eTHBIX eauHul, 288
4acoB.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Llenbto mpernoaaBaHus TUCHUILIMHBI SIBISETCS O3HAKOMJICHHE CTYAEHTOB C OCHOBaMH TEOPUU
NIEKTPUYECKUX MAallMH W  anlaparoB, YCTPOWCTBOM, CYIISCTBYIONIMMH THUIIAMH, HX
XapaKTePUCTHKAMU U OCOOEHHOCTSAMHU ITPUMEHEHUS.

1.2. JlucumminHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhIcIIeTO oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETEHIMSIMH WM WX YacTaMHu. KoMneTeHIMy U HHAUKATOPbl UX JOCTH)KEHUS NPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kox u
Kareropus (rpymnmna) Konx 1 HauMeHOBaHME HHIMKATOpa
HAaUMEHOBAaHUE
KOMIIETEHIIUU JOCTH>KEHUS] KOMIIETECHLIUU
KOMIIETEHIINH

OI1K-4.3.1 3HaTh METOABI aHAIN3a U
MOJICJIMPOBAHUS ICKTPUUCCKUX IIETICH U
AIEKTPUUYECKUX MAIIHH

OIIK-4.Y.1 yMeTb UCIIONAB30BATH METO/BI
aHaJIM3a U MOJICIIUPOBAHUS AIEKTPUICCKUX
Hernen U AIEKTPUYCCKUX MAIIUH Py

OIIK-4 Cnocoben
HCII0JIb30BaTh
METOIBI aHAIN3a U
Oo6menpodeccuoHaIbHbBIE | MOACIUPOBAHUS

KOMIIETEHIINHU ANEKTPUIECKUX
- pelieHuu 3a1a4 B 00JacTh
npodeCCHOHAIBHON JEATEIHbHOCTH
ANEKTPUIECKUX
MALLIE OIIK-4.B.1 Biagers HaBBIKAMY aHAIN3a U

MOJCIUPOBAHUS SJICKTPUICCKHUX ueneﬁ u
QJICKTPHUYCCKUX MAIIWH

OIIK-6 Cnocoben
MIPOBOJUTH
U3MEPEHUS
DIIEKTPUUCCKUX U
Ob6menpodeccnoHanbHbIe | HEIIEKTPUUECKUX

OIIK-6.3.1 3HaTh METOIMKY IIPOBEIACHUS
U3MEpPEHUI 2IEKTPUUECKUX U
HEDJIEKTPUYECKHUX BEIMINH OOBEKTOB
npodeccuoHaIbHOM e TeTbHOCTH
OIIK-6.Y.1 ymeTs NpoBOJUTH U3MEPEHUS

KOMITETEHIIHH BEJINYHMH
UIEKTPUUECKUX U HEINEKTPHUECKUX
INPUMEHHUTENBHO K
BEJIMYHH, 00padaThIBaTh Pe3yJIbTaThl
o0BeKTaM . .
.. | u3MepeHuit 00BEKTOB MpOoQecCuOHaTbHON
npodeccuoHaNbHOM
JeSITeTbHOCTH
JIeSITeTIbHOCTH

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuuninHa MoXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHHUH CIICTYIONTUX TUCIIUIUINH:

— «Duznkay,

— «Maremarukay,

— «DIEKTPOTEXHUKAY,

— «MexaHukay.

3HaHUsA, MOJYyYEHHbIE NPU M3YyUYEHUHU Marepuana JaHHOM JAMCIUIUIMHBL, HUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYCHHE, TaK U MOTYT UCIIOIb30BaThCS MPU N3YUYEHUHN APYTUX TUCIUTIINH:

— «ONEKTPUYECKHUI TPUBOI,

— «DNEeKTPOMEXaTPOHHUKAY.

3. O0BeM u TpyI0EMKOCTh TUCITUTLIUHBI




Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 1O TUCIUIUTHHE (M pacmpeie]IieHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCIUITIIUHBI

N TpynoeMKOCTb 0 ceMecTpam
Bun yuebnol paboTh Bcero NoG N7
1 2 3 4
Oowan mpyooemKocmep oucCyunIuHbl, 8/ 288 4/ 144 4/ 144
3E/ (4ac)
U3 nux uacos npakmuyeckoii 0020MoeKu
AyoumopHhuvie 3anamus, BCETO 4ac. 40 20 20
B TOM YHCIJIE:
nexru (JI), (gac) 16 8 8
npaktuyeckue/cemunapckue 3aastus  (113), 4 4
(gac)
naboparopusie padboTsl (JIP), (dac) 20 8 12
KypcoBoii nmpoekT (padota) (KII, KP), (uac) * *
9K3aMeH, (Jac) 18 9 9
Camocmosmenvnas paboma, Bcero (dac) 230 115 115
Buo npomesicymounoit ammecmayuu’ 3auer, JK3.
madd. 3ager, sk3amen (3auer, Judd. 3au, 3, JK3.
K3 %) OK3.

*k
IIpumeuanue: kaHaumaTCKuil SK3aMeH
* - yachl , HE BXOJIAIINE B ayAUTOPHYIO Harpy3Ky

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Jlexrum | 113 (C3)| JIP KII CPC

Pa3nensl, TeMbI JUCLIMILIAHBI (uac) (qac) (4ac) (qac) (qac)

Cemectp 6

Pazmen 1. OOmue BOMPOCH 3IIEKTPOMEXaHUYECKOTO
peoOpa3oBaHUs SHEPTUU

Tema 1.1. DiekTpoMexaHWYECKHE MPeoOpa3oBaTein
sHepruun (OMIID): omnpenencHue, Kiaccudurarms,
o0nacTv MpuUMeHEeHUs

Tema 1.2. OcHOBHBIE 3aKOHBI 3JIEKTPOMarHeTH3Ma 2 2 25
Tema 1.3. Cuibl, JIEHCTBYIOITIE B
ANEKTPOMEXAHHUYECKUX CUCTEMAX.

Tema 1.4. YcnoBusi HeNmpepbIBHOTO MpeoOpa3oBaHMs
sHepruu B OMIID, OCHOBHBIE THIBI 3JIEKTPUUECKUX
MAIlMH IEPEMEHHOT0 U TIOCTOSIHHOTO TOKa

Paznen 2. Borpocs! Teopuy MamyH MOCTOSHHOTO TOKa
Tema 2.1. IlpuHnun paboTBl W YCTPOMCTBO MAIlWH
MOCTOSTHHOTO TOKa

Tema 2.2. KOHCTpYKIMS MallIH NOCTOSIHHOTO TOKa
Tema 2.3. Martematudyeckue MOJEIN U (DU3HUECKUE
MIPOIIECCHI MAIINH MIOCTOSHHOTO TOKA

Tema 2.4. I'enepaTopbl HOCTOSTHHOTO TOKa

Tema 2.5. J/IBurarens mocTOSIHHOTO TOKa




Paznen 3. Bompocwl Teopum acMHXPOHHBIX MAIIUH U
TpanchopMaTopoB
Tema 3.1. [Ilpunanunm paboTel W YCTPOMCTBO
ACHHXPOHHBIX MAIIIHH
Tema 3.2. KOHCTPYKLIMsI aCHHXPOHHBIX MAIIUH 2 2 30
Tema 3.3. MartematudyecKue MOACIA U (DHU3MUYCCKHUQ
MPOLIECCHl ACHHXPOHHBIX MAIIH

Tema 3.4. AcuHXpOHHAs MalllHA B pEeKUME TeHepaTopa
Tema 3.5. ACHHXpOHHAs MAIlIMHA B PEXKUME JBUTATEIS

Paznen 4. Bonpocsl Teopun CHHXPOHHBIX MaITHH

Tema 4.1. [Ilpunnun paboTel W YCTPOKMCTBO
CHHXPOHHBIX MaIlluH

Tewma 4.2. KoHCTpYKIIAS CHHXPOHHBIX MAIlTuH

Tema 4.3. Maremarudyeckue MOAETH U (DU3NYECKHUE
MPOLIECCHl CHHXPOHHBIX MAIlNH

Tema 4.4. CuaXpoHHas MaIllFHA B peXKUME TeHepaTopa
Tema 4.5. CHHXpOHHAs] MallIMHA B PSKUME JABUTATEIS

HUroro B cemecTpe: 8 4 8 115

Cemectp 7

Pazpmen 5. DnekTpoMexaHnIecKue anmapaTsl

Tema 5.1. OcHoBHbIE (U3NUYECKUE SIBICHUS B
3JEKTPUYECKUX anIaparax.

Tema 5.2. OcCHOBHBIE ANEKTPUYECKHE u
JJIEKTPOMEXAHUYECKHE MPOLECCHl B JJIEKTPUUECKHX 4 6 50
anmaparax.

Tema  5.3.  DiekrpoMexaHWYecKHe  armmapaThbl
ABTOMAaTHKM M  paclpeleNUTEIbHbIX  yCTPOMCTB
HU3KOI'O HAIIPSAIKCHUS.

Paznen 6. CunoBbie 37EKTPOHHBIE anmapaThl

Tema 6.1. CuitoBble 3IEKTPOHHBIE KIIIOUH.

Tema 6.2. IlaccuBHBIE KOMIIOHEHTHI M OXJIAAUTEIH
CHJIOBBIX DJICKTPOHHBIX MTPUOOPOB. 4 6 65
Tema 6.3. Cucrembl ynpaBieHHS  CHIOBBIMU
3JIEKTPOHHBIMH arnmapaTamMmu

Tema 6.4. 'uOpuHbIE SIEKTPHUECKHE alMapaThl

BrImosiHeHne KypcoBOro mpoekTa 0
Hroro B cemectpe: 8 12 115
Hroro 16 4 20 0 230

[IpakTnueckass MOATOTOBKA 3aKJIOYaeTcs B  HEMNOCPEJACTBEHHOM  BBIIIOJHEHUU
OoOyyarolMMHUCs. ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSi3aHHBIX C  Oy;aymei
npoeCCHOHATBHON 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOHIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep
HaszBanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
pasnena
1 OOmue BOMpOCH NMEKTPOMEXAaHUIECKOTO MPeoOpa3oBaHMs SHEPIHU. DIEKTPOMEXaHUIECKHE

npeoOpasoBatenu 3Hepruu (OMIID): onpenenenue, kiaccudukanys, o0JIACTH TPUMEHEHUS.
OcHOBHBIC 3aKOHBI 3JieKTpoMarHeTu3Mma. CHIIBI, JEUCTBYIOMHAE B DJIECKTPOMEXAHUICCKUX
cucTeMax. YCJIOBHS HEMpPEepBIBHOIO MpeoOpa3zoBaHus dHeprud B OMIID, OCHOBHBIC THITHI
SJEKTPUUECKUX MallIMH NEPEMEHHOI0 U MOCTOSIHHOTO TOKA.




BOHpOCLI TCOpHUKU MalllMH MTOCTOAHHOTO TOKa. HpI/IHLII/IH pa6OTBI u YCTpOﬁCTBO MalinuH
IIOCTOAHHOI'O TOKa. KOHCTPYKHI/I}I MAaIllMH IIOCTOSHHOTO TOKa. MaTteMaTrudecKue MOJCIN U
(1)I/I3I/I‘IGCKI/IG MPpOHEeCChl MAIlIMH MOCTOSIHHOI'O TOKaA. FCHepaTOpI)I IIOCTOSAHHOI'O TOKA. I[BI/II‘aTeJ'II/I
IIOCTOSAHHOI'O TOKA.

Bompocsr Teoprn acHHXpOHHBIX MaIIWH U TpaHchopMaTopoB. [IpuHIMI paboOTH U YCTPOHCTBO
ACMHXPOHHBIX MamuH. KOHCTpyKIMS acHMHXPOHHBIX MamluH. MaTeMaTHdecKue MOJeNd |
(m3nyecKue MPOoIeCcChl ACHHXPOHHBIX MalllMH. ACHHXPOHHAs MallliHA B PEKUME TeHeparopa,
AcCHUHXpOHHAs MallIMHA B PEKUME JIBUTATEISL.

Bompocsr Teopun cHHXpOHHBIX MamivH. [IpuHIHI paboTsl U YCTPONCTBO CHHXPOHHBIX MAIIIHH.
KoHcTpyKiusi CHHXpOHHBIX MamiMH. MareMaTHYecKne MOJAeNH W (PU3HUYecKre IPOIEecCH]
CUHXPOHHBIX MamuH. CHHXpOHHAsI MallliHa B pekuMe reHepatopa. CHHXpOHHAs MalllliHA B
peXMME JBUTATEIS.

OnexTpoMexaHudeckrne anmapartsl. OCHOBHBIE (U3HYECKHE SBICHHUS B DJICKTPUUECKUX
anmnapaTtax. OCHOBHBIC 3JEKTPUUECKUE U PJICKTPOMEXAHUYECKUE MPOLIECCHl B DIEKTPUUECKUX
anmaparax. JJEKTPOMEXaHMUECKHUE almapaThl aBTOMATHKU U PaCIpECIUTEIbHBIX YCTPOICTB
HU3KOT'O HAIIPSDKEHMUSL.

CunoBble MEeKTpOHHBIE anmapaTsl. CHIIOBBIE 3JEKTPOHHBIE KITI04YH. IlaccHBHBIE KOMIIOHEHTBI
U OXJagUTEIH CHUJIOBBIX OJIJICKTPOHHBIX NpuOOpoB. CHUCTEMBI YHpaBICHHUS CHIOBBIMH
JJIEKTPOHHBIMH anmnapatamu. [ HOpHuIHbIE SJTEKTPHUECKHE allapaThl.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYTOCMKOCTh ITPUBEICHBI B TAOIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

3 aux Ne
Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TPYydO0EMKOCTh, |MPAKTHYECKOH |pasiena
/o 3aHATHI 3aHATAI (gac) MIOJTOTOBKH, | TUCIIMII
(gac) JIUHBI
Cemectp 6
1 IToctpoenue cxembl u PacueTHno- 2 2 2
3BE3ABI MA30BBIX BJ}C rpauUecKoe 3aJaHue
IMPpOCTOU NETIIEBOU
0OMOTKH MAIIHHBI
IIOCTOSHHOI'O TOKa
2 IToctpoenue cxembl u Pacuerno- 2 2 2

3Be3/1bI 11a30BbIX DJ1C

- 2 rpadgudeckoe 3a7aHue
MMpOCTOU BOJITHOBOU

OOMOTKH MAaIIHHBI
MOCTOSAHHOI'O TOKa

Bcero 4

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IPUBECHBI B TaOIUIIE 6.

Tabauna 6 — JlaBopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh

N3 Hux No
Ne HaumenoBanue 1abopaTtopHbIXx paboT TpyHOEMKOCTS, | MPAKTHUECKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHAI

(gac) JIMHBI
Cemectp 6
1 HcnbiTaHus reHepaTopa MOoCTOSHHOTO TOKa 2 2 1
HE3aBUCHMOTO BO30YXICHHS
2 HcnbiTanus aCHHXPOHHBIX MAIUH B PEXUME 2 2 2
JBUTATEIII
3 Wcneitanns TpancGopMaTopoB 2 2 3




4 ‘ HcnpiTanus CHHXPOHHOTO JIBUTATEIIS ‘ 2 ‘ 2 ‘ 4

Cemectp 7
1 HccnenoBanue TEMIOBOrO pesKUMa KaTYLLIKH 2 2 5
3JIEKTPOMArHuTa MPH KPaTKOBPEMEHHOM M TOBTOPHO-

KpPaTKOBPEMEHHOM peXHUMe
2 HccnenoBaHue KOHTAaKTHBIX COETUHEHUN 2 2 5
3 CHsATHE TATOBOH XapaKTEPHUCTUKU JIEKTPOMarHuTa 2 2 5
4 HccnenoBanue HepeBEPCUBHON CXEMBI YIIPaBJICHUS 3 3 5]

ACHHXPOHHBIM JIBUTATEIEM
5 HccnenoBanne MUKpOIPOLECCOPHOTO TEPMUHANIA IS 3 3 5]

yIpaBJICHHUs] U 3aIIUThl aCHHXPOHHOTO JBUraTems
Bcero 20

4.5. KypcoBoe npoeKkTupoBaHue/ BBHITIOTHEHUE KYPCOBOW PabOTHI

lenp KypcOBOro mpoeKTa: MPOEKTUPOBAHUE JIIEKTPUUECKOW MAIMHBI U €€ CUCTEMBI
3aIycKa.

[IpuMepHBbIe TeMbI 3aJaHUI Ha KypCOBOM MpOEKT npuBeaeHbl B pasaene 10 PIT/I.

O0s13aTeNIbHO YKa3aTh TEMbI HA KYPCOBOM IPOEKT U BBIAEIUTD Juisd Hero Bpems B CPC

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunbr caMmocTosTenbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Buabl caMmocToATeabHOM paboThl U €€ TPYJ0EMKOCTh

. Bcero,
Bua camocrositensHOM paboThI qac Cewmectp 6, uac Cemectp 7, uac
1 2 3 4
H3ydeHue TeopeTHuecKoro MmaTepuania
Y p P 30 15 15

nucturinHel (TO)

Kypcosoe npoektuposanue (KII, KP) 30 30

Pacuerno-rpaduueckue 3ananus (PI'3)

Beinonuenue pedepara (P)

IToaroroBka k TCKYILIEMY KOHTPOJIIO

ycrneBaemoctu (TKYVY) 36 18 18
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a04uHNKOB (KP3) 4 2 2
IToaroroBka K mMpoMeXyTOYHOU 130 80 50
atrecrauuu (ITA)

Bceero: | 230 115 115

5. Ilepedyens yueOHO-METOIUIECKOTO 0OECTICUCHUSI
JUTSL CAMOCTOSITEIPHON pabOThI 00YUaIONINXCS MO TUCIUTUIHHE (MOIYIIIO)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3aHUN
[lepedyeHb MeUaTHBIX U SJIEKTPOHHBIX YUeOHBIX M3IaHUI MpUBEIEeH B Ta0IUIE 8.
Tabnuua 8— IlepeyeHb Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

udp/ Komi4ecTBo 9K3eMILIAPOB B
URL a P ec bubnunorpaduyeckas ccpliaka OUOIMOTEKE
il (KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

621.314 245 | MapteiaOoB A.A., Tumodeer C.C., Mamunbl 36




MOCTOSIHHOTO TOKa: yuyeOHoe nocobue CII6.: 'Y AII,
2016

Bb.3. ®puaman, C.B. Conensiit, O.5 Conenas, E.B. 60
EBceeB. DnekTprueckue anmapaTsl. MeToanmdaeckue

yKa3aHH K BEITIOTHEHHUIO Ta0opaTOpHBIX padoT Ne 1 -
15. Cankt-IlerepOypr, ['YAIIL 2015.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAMMBIX JJIi OCBOEHHUS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpaA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL agpec HaumenoBanue

He npenycmotrpeno

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO OOECHEeUeHUs, HCIOIB3yEeMOTO TPH OCYLIECTBICHUU
00pa30BaTeNIbLHOTO MpoLecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOTr0 IPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadmuie 10.

Tabmuna 10— [Tepeuens nporpaMmMHOro obecredeHus

Ne i/t HanmenoBanue

1 MathCad Prime 3.0

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenbr UCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUUECKON 0a3bl

Ne HaunmenoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | JlekimonHas ayiuTopHst 21-21
2 | MynbTuMenuitHas ICKIIMOHHAS 8y TUTOPHS 31-04
3 | CnenuanusupoBaHHas 1abopaTopust 31-02
4 | CrnenuanusupoBaHHas JabopaTtopus 31-05

10. OI_ICHOLIHBIC cpeacTBa Ajisd MpOBEACHU A HpOMC)KyTO‘-IHOﬁ arTeCTalun




10.1. CocTaB OICHOYHBIX CPEACTBUISI TPOBEICHUS TMPOMEKYTOYHOM aTTeCTaluu
o0ydaromuxcs Mo AUCHUTUINHE MPUBEACH B Tadnuie 13.
Ta6muna 13 — CocTtaB OlIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTalluu

By npoMeXyTouHOH aTTecTanun [TepeueHb OLIEHOYHBIX CPEJCTB
Ok3aMeH Criucok BONPOCOB K 3K3aMEHY;
BrimonHenue KypcoBoro npoekra DKcnepTHas OLCHKa Ha OCHOBE TPeOOBAaHUH K
COJIEP’KaHUIO KyPCOBOTO IPOEKTA.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHCcs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHas ~ mIKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUI

OreHKa KOMITETEHITUN

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia PaKIep (bopup

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €TI0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIONIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJOXKCHHSI C MPAKTUICCKON
JESITSIILHOCTHIO HAIPABJICHHS;

— YMeJI0 00OCHOBBIBAET U apPTyMEHTUPYET BBIIIBUTAEMbIC UM UJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHSITHIA.

«OTIIMYHO»
(GavTCHO»

— o0yyarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYILIECTBY WU3JlaraeéT €ro, ONWUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTHYECKOW ACSITEIBHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX TOHSATHMH.

«XOPOLIIO»
«3aYTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3J1araeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTypHI;

— JIOIyCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHUHU 3HAHWUU
HaIpaBJICHUS;

— cJ1a00 apryMeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIaJI€€T CUCTEMOM CIENIMAIN3UPOBAHHBIX TOHITHH.

«y/IOBIIETBOPUTEITEHO
«3GAYTCHO»

— oOyJaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana;

— JIONyCKaeT  CYIICCTBCHHBIC  OIMMOKA W  HETOYHOCTH  IIPH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaPaBIICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHUS;

— He GOopMYJIHpYET BBIBOJIOB H 0000IICHUT.

«HEYJOBJIETBOPUTEITHHOM
«HE 3aUTEHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sKk3amMeHa mpeIcTaBieHbl B Tadsmie 15.




Tabmuia 15 — Boripocs! (3amaun) 115 2K3aMeHa

Ne i/t

[lepeuens BompocoB (3a7a4) A SK3aMeHa

Kon
WHIUKATOpa

1

Knaccudukanus snekrpudecknx MammH (OM) Mo Ha3HAYCHHUIO,
MOIIIHOCTH, POy TOKa.

[IpunnunuanbHas KOHCTPYKTUBHASI CX€Ma U OCHOBHBIE TUIIbI
MarHuToNnpoBoI0B DM.

AKTUBHbBIE MaTEPHUAJIbI, IPUMEHSIEMBIEC B JIEKTPOMAITUHOCTPOCHHUH.
ITorepu MoutHOCTH B OM, K.11.1.

OIlK-4.3.1

3aKOH AJIEKTPOMArHUTHOM MHIAYKIMHU IPUMEHUTEIBHO K
JNEKTPUYECKUM MAIIHHAM.

[Tpunin paboThl U yCTPOHCTBO MAILTMHBI IIOCTOSHHOTO TOKA.
9./J.C. 1 MOMEHT MalIMHbI TOCTOSTHHOTO TOKA.

[Tpunin o6pa3oBaHus MPOCTON METIEBOW OOMOTKH.

[Tpunun obpa3oBaHus MPOCTON BOJIHOBOM OOMOTKH

MarsuTtHoO€ 110J1€ MalIMHBI IIOCTOSTHHOTO TOKA B PEKUME XOJIOCTOTO
xoja. KpuBast HaMarauurBanus

MarnuTtHOe nosie npu Harpyske. Peakuus saxops pu meTkax
YCTAHOBJICHHBIX Ha HEUTPAJIH.

OIlK-4.V.1

CYIIIHOCTL SABJICHUS KOMMYTallUH. Crioco05b1 YIydli€HHUA KOMMYTalu.

Knaccudukaiys reHepaTopoB MOCTOSHHOTO TOKA.
XapakTepUCTUKH TeHepaTOpa MOCTOSIHHOTO TOKA ¢ HE3aBHCUMBIM
BO30Y>KICHHEM.

YcnoBust caMoOBO30YKICHUS TCHEPATOPOB.

BHelHue XapakTepUCTUKHA TCHEPATOPOB ¢ MapalIeIbHbIM,
MOCIICI0OBATEIHFHBIM U CMEIIaHHBIM BO30YKICHUEM.
[TapamiensHas paboTa reHepaTopa MOCTOSHHOIO TOKA C CEThIO.
[TpuHIIMT

00paTHUMOCTH.

OIIK-4.B.1

OHepreruyeckas [uarpaMMa MallMHbl TOCTOSIHHOTO TOKa JIJIs
TE€HEPATOPHOI0 PEKUMA.

XapakTepUCTUKH JBUTATENS C MapaJljIeIbHBIM BO30YKIECHUEM.
XapaKTepUCTUKHU JABUTaTENs ¢ OCIEI0BATEIbHBIM BO30YXK/IEHUEM.
ITyck nBurareneil mOCTOSHHOIO TOKA HEMOCPEICTBEHHBIM
BKJIFOYCHUEM B CETh.

OIIK-6.3.1

DNeKTpOMarHuThl. MarHuTHOE COMPOTUBIICHUE M MAarHUTHASI
MPOBOAMMOCTh Y4acTKa MarHUTHOM 1ienu. 3akoHbl Kupxroda mmis
MAarHUTHBIX Lienei. BirusHue moTOKOB pacCEMBaHUsS HA
VHIYKTUBHOCTb B CTEPKHEBOW MarHUTHOM cucreme. Pacuer
WHIYKTUBHOCTH KaTYIIKA OPOHEBOTO IIIMHIPUIECKOTO
AJIEKTPOMATrHHUTA C YYETOM IIOTOKOB PacCEUBaHUs.
DIIeKTpOMarHuThI IEPEMEHHOTO TOKa. BrusiHue pabouero 3a3opa Ha
BEJIMYMHY TOKA B KaTYIIKE 3JIEKTPOMArHUTa IEPEMEHHOI0 TOKA.
[Torepn B MarHUTONPOBOAAX U3-3a TUCTEPE3NCA U BUXPEBBIX TOKOB.
BnusiHre KOPOTKO3aMKHYTOI'O BUTKA.

Cuna Taru snexkrpoMaranta. CTaTudeckas XapakTepUCTUKa
ANIEKTPOMArHUTa U MeToJ ee u3mMepeHus. Cuma TSI 3JeKTpOMarHuTa
MepEMEHHOTO TOKa. [[puMeHeHne KOpOTKO3aMKHYTOIO BUTKA.
CpaBHEHHE 3JIEKTPOMArHUTOB MOCTOSIHHOT'O U IEPEMEHHOTO TOKA.
JunaMuka paOOThI AJIEKTPOMArHUTA MIPU BKIIFOUCHUH M OTITYCKaHUH
AIIEKTPOMArHuTa. Y CKOpeHHEe U 3aMeJJIeHHe CpadaThIBaHUS U
OTNYCKAaHUs JEKTPOMarHuTa. JInHaMuKa 3J€KTpOMarHuTa

OIIK-6.Y.1




MEePEMEHHOT0 TOKa
DIJIEKTpOMEXaHUUYECKHUE perie. XapaKTEePUCTUKHU YIPABICHUS
amnmaparoB peneriHoro neiictBus. Kiaccudukanus pene mo odiaactu
MPUMEHEHHUS, IO IPUHIIUITY AEUCTBHUS, IO BBHITOIHAEMBIM (DYHKIIHSIM.
TepMUHBI: KOHTAKT-AE€TaIN, KOHTAKTHBIN AJIEMEHT, KOHTAKTHBIN y3€.
CornacoBaHue TIATOBbIX M MEXaHUUYECKUX XapAKTEPUCTHUK PeJIe

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.

Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM s KypcOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

npeCTaBIeHbI B Tabwmie 17.
Tabnuna 17 — Ilepeyerb TeM Juisi KYpPCOBOT'O TPOSKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii IepeYeHb TeM Il KyPCOBOTO IPOSKTUPOBAHUS/BHIITOIHEHHS
KypCOBOM paboThl

1 HpOCKTI/IpOBaHI/Ie MaNlIuHBI ITIOCTOAHHOI'O TOKa C HC3aBHMCHUMbIM
B036Y)KI[€HI/IGM H CUCTCMBI ITyCKa

2 HpO@KTI/IpOBaHI/Ie CUHXPOHHOI'0O ABUIaTCJid C IOCTOAHHBIMHA MaroHuTaMu U
CHUCTCMBI ITYCKa

3 HpO@KTI/IpOBaHI/Ie ACUHXPOHHOI'O ABUT'ATCIIA C KOPOTKO3aMKHYTBIM POTOPOM
N CUCTCMEI ITyCKa

4 HpO@KTI/IpOBaHI/Ie ACUHXPOHHOI'O ABUI'aTCIIA C q)aSHLIM POTOPOM N CUCTCMbI

ycKa

BOHpOCLI A OpPOBCACHUA HpOMC)KYTOqHOﬁ arreécrallun B BHUAC TCCTUPOBAHUA

npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB ISl TECTOB

No /1t

Kon

IIpuMepHBIii IepedeHpb BOIIPOCOB ISl TECTOB
UHJUKATOpa

He npenycmorpeno

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUVIMHE OOY4YaroIIMXCs 3a04HOH (OPMBI

oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mn [lepeueHb KOHTPOJIbHBIX PadOT

1 OmnpenennuTs TEMIOBYIO MOIIHOCTD, BELACISIONIYIOCS B OJHOM METPEe JUTMHBI METHOTO IHHOIIPOBOIA
pacnpenenuTeNbHOrO yCTPOICTBa, 0 KoTopoMy npotekaeT Tok I = 840 A. Illunonposoa Harper Ao
temnepatypsl L = 900C, ero guamerp D = 20 MM.

2 Onpenenuth KO3QGHUIUEHT TOBEPXHOCTHOTO 3P (HEKTa U TETIOBYIO MOIIHOCTb, BBIJCISIONIYIOCS B
OJTHOM MeETpe JUTMHBI KPYTJIOr0 MEIHOTO IIMHONPOBOAA, nuaMeTpoM d =45 MM, 110 KOTOpOMY IpoTeKaTe
ToK I = 2400 A npomsbinuieHHoH yacToTsl 50 I'ny

3 Omnpenenuts KO3QQPUIIMEHT MOBEPXHOCTHOTO 3 PEKTA U TEIUIOBYIO MOIITHOCTD, BBIJIEIISIONLYIOCS B
OJTHOM METpe JUTMHBI KPYTJIOTr0 aJIFOMHHUEBOTO NIMHONPOBOAA, fruaMeTpoM d = 45 MM, IO KOTOpOMY
npotekaeT Tok I = 2400 A npomsinuienHoil yactorsl 50 I'g

4 OmnpenenuTs TEMIOBYO MOIHOCTD, BBIAESIONIYIOCS B MATHUTOIPOBO/IE YIEKTPOMArHuTa, KaTyIiKa

KOTOpPOI'0 HAMOTaHa KPYTJIBIM MpoBoaoM auamerpoM d =4 MM 1 umeeT 250 BUTKOB. MarHUTHOIIPOBO
BBINIOJTHEH M3 JINCTOBOM 3JIEKTPOTEXHMYECKOH cTanu Mapku 1512, TommuunHa nmucta 8 = 0,5 MM.
Koappunnenr 3anonnenust maraurornposoaa kz= 0,9. IIpu noakIroueHNN KaTYIIKA K HICTOYHUKY
nepeMeHHOro HanpsokeHns 9acToTsl f = 50 ' mmoTHOCTE ToKa coctaBister j = 1,0 A/MM2 . Pazmepsr
marauTonposoga a =b =70 mm, H =320 MM, B = 180 mm.




5 OmnpeenuTh TEMIOBYO MOIIHOCTD, BRIJEISIONIYIOCS B MATHUTOIPOBO/IE AIEKTPOMATHUTA, KATYIIIKA
KOTOpPOT'0 HAMOTAHA KPYTJIBIM MPOBoAoM quamerpom d = 4 MM u umeeT 250 BUTKOB. MarHUTOIPOBOT
BBIMOJIHEH U3 CILIOMIHOTO Opyca ctanu. IIpu MoaKI0YeHHH KaTyIlIKH K HCTOYHUKY TIEPEMEHHOTO
HanpspkeHus yactotel f= 50 ' mioTHOCTH TOKa coctasiset j = 1,0 A/Mm2 . PasMepbl MarHuTONpoBoia
a=b=70 MM, H=2320 MM, B=180 Mm

10.4. Meroauueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX 3Tanbl (HOPMUPOBAHMS KOMIIETCHLMH, COZIEpKarcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrtax [YAIIL, perlaMeHTHpPYIOIUX MOPSINOK U  HPOLERypY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaluyu 00ydaromuXcs
I'VAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCIHUIIJIMHBI
HCJIBIO npenoaaBaHvsl JUCHUIIMHBI ABJIACTCA O3HAKOMJICHHUC CTYyACHTOB C OCHOBAaMU

TEOPUHM IEKTPUUECKUX ANIApPaTOB, dJEKTPUYECKUX MALIUH, UX YCTPOMUCTBOM, CYIIECTBYIOIUMU

TUITIAMH, UX XaPaAKTCPHUCTUKAMHU U 0COOEHHOCTAMU IMPUMCHCHUA.

11.1. Metoauueckue yKa3zaHus [ OOYYarOIIMXCS 10 OCBOCHHUIO JIEKI[MOHHOTO
MaTepuaia.

OcHOBHOE Ha3Hay€HUE JIEKIMOHHOIO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE W3JIOKEHHE ydeOHOro marepuaia. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO T€ME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX MpPOOJEM JUCHMIUIMHBI, METOAOB HAYYHOIO II03HAHHUSA, HOBEHIIMX
JOCTHKEHUI HaydyHOW MbIcTU. B yueOHOM mpoliecce JEKIHUsS BBIIOIHSAET METOA0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpPETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEIbHOE MPEACTaBICHHUE O UCIUILIUHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00YYarOMUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUU, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKON K KaX/10M KOHKPETHON TEME;

— TIOJyY€HHE OIbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pasBuTHE TNPO(ECCHOHATHLHO-IENOBBIX  KadecTB, JIIOOBH K  TpeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsIBJIEHUE HEOOXOIMMOr0o UHTEpeca, HE0OXO0AUMOTO I CAMOCTOSATENILHOW paboThI;

— TIOJy4YyeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaiIIne TOIbL;

— HAY4YUTHhCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITh HMX B  Pa3IMYHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOI'0 IOHUMAaHHUs BCEX HEOOXOUMBIX TEPMUHOB U TOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpAlMEl CIIAliIoB U
UCMOJIb30BaHUEM DA3aTOYHOTO MaTepuajia MpH TMPOBEIEHHUH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHHSI OTACIBHBIX TEMATHK 110 JUCLUUIUIMHE.

CrpyKTypa npeocTaBiIeHUs JEKIIMOHHOTO MaTepHraa:

— DBsexnenue.

— OO1mue BOIpOCH! IIEKTPOMEXaHHUUECKOTO TPeoOpa3oBaHus SJHEPTUH.

— OO1mue BOIpoChl ANIEKTPUUYECKHUX alIapaToB.

— Bomnpocs! Teopuu MaliuH NOCTOSTHHOTO TOKaA.

— Bomnpocs! TeoOpuu aCUHXPOHHBIX MaIllMH ¥ TPaHCHOPMATOPOB.

— Bomnpocs! TeoOpuu CHHXPOHHBIX MAaIlIKH.




11.2. Meroauyeckue yKazaHusl JUIsi OOYYAIONMIMXCS MO TPOXOXKICHUIO MPAKTUYECKHUX
3aHATHI

[IpakTHueckoe 3aHSATHE SABIAETCS OJHOW M3 OCHOBHBIX (DOpM OpraHuszanuu y4eOHOTro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YYalOUIMMHCS 110JI PYKOBOJCTBOM ITPETO1aBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOGHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOU
JUCLIUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUYECKON AEATEIBHOCTH.

Lenbro MpakTUYECKOTO 3aHIATHS ISl 00y4aroIIerocs SBJSETCS MPUBUTHE 00YYArOIIMMCS
YMEHUU U HAaBBIKOB IIPAKTUYECKOU IEATEIbHOCTH 110 U3y4aeMO NUCLMIUIMHE.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUU O0YUYAIOLIUMCS PAKTUUECKUX 3aHATHIL:

— 3aKperuvieHue, yriayOsieHue, paclidpeHHe M JAeTaju3alus 3HaHUW TNpU pelIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHUS KOHKPETHOH y4yeOHOM
JUCIUILIIAHBI,

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYYEHHBIX 3HAHUN 7S
BBITIOJTHEHMS 3aJJaHHI;

— olecrneueHne palMOHATIBLHOTO COYETAaHHS KOJJICKTMBHOM W MHIUBHAYaTbHONH (GOpM
o0y4eHusl.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

Ha npaktnueckux 3aHATHAX HMPEAYCMATPUBAETCS NPOBEICHUE PACUETOB IO TEMaTHUKam
JUCLHUIUIMHBL, OOCYX/IE€HHE BAapHMAHTOB pEIIEHUs paccMaTpuBaeMod mpoOjeMbl M 3ajauu,
OLICHKA PallMOHAJIbHOCTU UCIOJIb30BaHUS BBIOPAHHOIO PELLICHUS.

11.3. Meroauueckue yka3aHus sl OOyYarOIIMXCS IO BBIIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xone BeImonHeHus 1a0OpaTOpHBIX pabOT oOydaromuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOW METOIMKONM M TEXHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydYarolierocs.
Beinonnenune n1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTATbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHeHnue 51ab0paTopHBIX paboOT 0O0yyaromuMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3Y4YEHUs] JUCLUIUIMHBI, ONIpENesiseMOol Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CPEACTBaM,
o0ecreyrBaroIuM pelIeHue eIy X OCHOBHBIX 33a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUILINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alllds TEOPETUUYECKUX 3HAHUN, TMOJYyYEHHBIX Ha
JEKLUSAX;

— ToJyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMON AUCIUIINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPaAMHU.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO 1a00paTOPHBIX paboT

Crynentsl pa30uBalOTCS Ha moAarpymnmsl, mo 3-4 demoBeka. Ilepex mpoBeneHHEM
1abopaTopHOi pabOTHl OOyYaromeMcs ClIeayeT BHUMATEIbHO O3HAKOMUTHCS C METOAMYECKUMU
YKa3aHUSMH 110 €€ BBINMOJTHEHUI0. B COOTBETCTBHM C 3amaHueM OOYYaronIuecs: JOJIKHBI
MOJTOTOBUTh HEOOXOJIUMBIE TaHHBIC, MONYYUTh OT MpPemojaBaTelNis MOMYCK K BBITOJTHEHHUIO
nabopaTOpHON pabOTHI, BHITIOJIHUTH YKAa3aHHYIO MOCJIEIO0BATEILHOCTh JCHCTBUM, IMOTYYUTH
TpeOyemble pe3yabTaThl, OPOPMHUTH U 3aLUUTHTH OTUET MO JabopaTopHOil paboTe.

CrpykTypa u d)ODMa oT4ycCTa O Ha6ODaTODHOﬁ DaGOTC




Otyer o maboparopHOi paboTe MOMKEH BKIOYaTh B Ce0s: TUTYJIBHBIA JIHCT,
(I)OpMy.HI/IpOBKy 3alaHusd, TCOPCTUYCCKUC IIOJIOKCHUA, HWCIOJb3YCMbIC IIPpHU BbIIIOJHCHUA
1abopaTopHOil paboThI, ONMKMCAHKE MPOIECcCa BHIIOIHEHHS JTa00PATOPHOM PabOThI, OTYYCHHBIC
PE3yJabTaThl U BHIBO/bI.

TpeboBanus k oopmIIEHHIO OTYETa 0 Ja0OpaTOPHOU paboTe

ITo xaxmoit mabopaTopHOil pabOTE BHINOJHAETCS OTACIbHBIN OTYeT. TUTYJIBHBIA JUCT
odopmisiercs B COOTBETCTBHHM C InabimoHOM (oOpasuom) mpuBeneHHbIM Ha caite ['YAIL
(www.guap.ru) B pasaene «CekTop HOpMaTUBHOM TOKyMEHTalunW». TeKCTOBbIe U rpapuuecKue
MaTepuaibl 0pOpMIISIIOTCS B cooTBeTcTBHH ¢ nedcTByrommmu ['OCTamu u TpeGoBaHUsMHU,
npuBeneHHbIMU  Ha caiite ['YAIl (www.guap.ru) B pasmene «CekTop HOPMaTHBHOMN
JIOKYMEHTAIUN».

Ecnu memoouueckue ykazanus no npoxoxcoenuio 1a6opamopHvlx pabom umeromcs 8
U30aHHOM 8U0de, 8 8UOe INeKMPOHHBIX pecypcos oubnuomexu I'VAIL, cucmemvr LMS, xageopwt u
m.o., HeoOx0oumo damsv Ha Hux ccwvliaky unu npueecmu URL adpec.

11.4. Meroauyeckue ykazaHus JUisi OOYyYalOUIUXCS IO MPOXOXKACHUIO KypCOBOTO
MIPOEKTUPOBAHMUS/BBIIIOJHEHUS KYPCOBOI pabOThI

KypcoBoii mpoexT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS Yy 0OYJAIOLIMXCS OTIBITA
KOMIUIEKCHOTO PeIlleHUs] KOHKPETHBIX 3a/1a4 MPOPeCCUOHANBHOMN JAEITeIbHOCTH.

KypcoBoii mpoekT/ pabota mo3BoJisieT 00ydaromemMycs:

CTpyKTYypa NOSICHUTEILHON 3aIIMCKH KYPCOBOT'O IIPOEKTa/ pabOThI

—  THUTYJBHBIA JIHCT, OQPOPMIICHHBI B COOTBETCTBHH C TPEOOBAaHUSMHU HOPM Y4eOHO-
Meroandeckoi tokyMmentauuu ['Y AIL

— HHJIMBHIYaJbHOE 33JIaHUE HA PacyeT U MPOECKTUPOBAHUE YCTPOMCTBA, MOJYUYEHHOE Y
IIPEIoAaBaTelis;

— pacuer IJaBHBIX Pa3MEPOB U KOHCTPYKTUBHBIX [TAPAMETPOB YCTPOMCTBA;

—  DJIEKTPOMAarHUTHBIN PacyeT yCTPOUCTBA;

— TEIJIOBOM pacyeT yCTPOUCTBa;

— 3aKJIYCHUE.

TpeboBanust k 0hoOpMIIEHUIO TOSICHUTEIbHON 3alIMCKH KYPCOBOTO MPOEKTa/ paboThl
[TosichutenpHas 3anucka opoOpMIIAETCS B COOTBETCTBHH C TPEOOBAHHUSIMU HOPM y4eOHO-
MeToandeckoit fokyMentauuu ['Y AIL

11.5. Metoauueckue yka3aHus JUisl 00yYaromMXcsl M0 IPOXO0KAECHUIO CAaMOCTOSATEIbHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIFHOM PabOThI, 00yJarONIUiiCs BBITIOIHAET PaboTy IO
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPENojaBaTelis, HO 6e3 ero HermocpeaCTBEHHOTO
y4acTusl.

Jns oOyvaromuxcs 1o 3aoyHod (opme 00ydeHHus, camocCTOsiTeNbHas paboTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBINMONHEHHUS CaMOCTOSTENbHONW paboThl, y oOydaromerocst (popMHpyeTcs
1enecoo0pa3Hoe IIAaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIEeYMBAECT BBICOKHMA
YpOBEHb YCIEBAEMOCTH B TMEpHOJ OOYy4YeHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCcCHOHATIBHOTIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMH,  HAlpaBJSIIONIMMH  CaAMOCTOSITENIbHYIO — paboTy
00yYaroImuX CASIBISIOTCS:



—  y4eOHO-METOJIMYECKUN MaTepHa 1o IUCIHUILINHE;
— METOIMYECKUE yKAa3aHHUS 1O BBITIOJIHECHUIO KOHTPOJIBHBIX Pa0OT (7151 00yUarOIIXCsl
1o 32049HOU (hopme 0OyIeHus).

11.6. Meroauueckue ykazaHus Uit OOy4YalOMIMXCS MO MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIEBAaEMOCTH IIPELyCMaTpPUBAaET KOHTPOJIb KayeCcTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOTO B TEYEHHE CEMECTpa C IIeNIbI0 OIICHUBAHMS XO0Jla OCBOCHUS
JUCLUIUIAHBI.

Cucrema OUEHOK IpPH MPOBEACHUU MNPOMEKYTOUHOM AaTTECTallMM OCYIIECTBISAETCA B
COOTBETCTBUM C TpeboBanmsiMu [lonokenuit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEKYTOUYHOU aTtTecTaruu cTyaeHToB ['YAII, oOywaromuxcss mo mporpamMmbl BBICIIETO
obpazoBanus» U «O MOAYIHHO-PEUTUHIOBOW CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
ctyaeHToB B 'Y AIDy.

[IpoBeneHne TEKYLIEro KOHTPOJIL YCIEBAEMOCTH OCYILECTBISIETCS C  ITOMOLUIBIO
BONPOCOB, MpUBEACHHbIX B Tabmume 15. OueHuBaHHe TEKYyLIEro KOHTPOJA YCIEBAEMOCTH
OLICHUBAETCS IO CHUCcTeMe 3a4der/ He 3aueT. [loNOKHUTEeNbHBI pe3yNbTaT TEKYIIEro KOHTPOJIS
YCIEeBAaeMOCTH JAeT CTYJEHTY [OMOJHUTEIbHBIA Oalll MpU MPOBEICHUH MPOMEKYTOUYHOU
aTTECTaLlUU.

11.7. MeTtoauueckue ykazaHus A 0Oy4yaroUMXcs MO MPOXOXKICHHUIO MPOMEKYTOUHON
aTTeCTallUU.

[IpomexyrouHas  arrecrauus  OOydaloIIMXCS — NpeAyCMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 0Oy4YeHHs MO nuciuruiiHe. OHa BKIIIOYaeT B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHH, MOJYYEHHBIX OOydYaloUMMCs B IIpOIEcce
M3YYEeHUS BCEH NUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOU paboThl, CHOCOOHOCTH
NPUMEHSTh MX JUId PEIICHUs NPAaKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEPUOJ DK3aMEHALIMOHHOW CECCHMM M 3aBEPIIAETCS aTTECTAllMOHHOM OLIEHKOW «OTJIIMYHOY,
«XOPOILI0Y», «YJOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOYHOW aTTECTAlMU OCYIIECTBIIAETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
OPOMEXYTOUHOW arrectauuu cTyaeHToB ['YAII, oOyuarommuxcs MO NporpaMmbl BBICIIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y AID».

[IpomexyTouHas aTTecTalus OLIEHWBAETCA MO pe3yjbTaTaM TEKYIIEro KOHTPOJIS
ycreBaeMocTH. B ciyuae, ecnu CTYyJeHT MO YBaXXUTEIbHOM MPUYMHE HE BBIOIHUI TpeOOBaHUS
TEKYIIEro KOHTPOJS, €My NpPEIOCTaBIsSETCS BO3MOXXHOCTh CAATh 3aJ0JDKEHHOCTH IO
IpoIyIeHHbIM TeMaM. Dopma MpoBeneHUs IPOMEKYTOUHOM aTTECTALIMKM — TUCbMEHHAS.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMMy TUCIUTLIMHBI
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N3MEHCHHI 1
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