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1 IIeJIl/I " 3a/1a91 U3YYCHUHA TUCHUIIJIUHBI

B npeoOpa3zoBartensx 3IeKTPHUUECKON IHEPTHH, MOCTPOCHHBIX Ha 0ase co-
BPEMEHHBIX 3JIEKTPOHHBIX KOMIIOHEHTOB, BKJIIOUAsl CHUJIOBbIE MHTETPAIbHBIE MO-
JyJTd, MarHUTHBIE KOMIIOHEHTHI OCTAIOTCA Hanboee 3HaduMbIMu. [1pu co3mannm
GYHKIIMOHATIBHBIX Y3JI0B CHJIOBOU 3JIEKTPOHUKHA B OCHOBHOM HCIIOJIB3YIOTCS Ce-
PUMHO BBITYCKAEMbIE KOMIUIEKTYIOIINE M3AeHus. UTO K€ KacaeTcss MarHUTHBIX
AJIIEMEHTOB, TO B CHJIy Pa3HOOOpa3HbIX TpeOOBaHUM, MPEIBSABISAEMbIX K HUM H
OOYCJIOBJIEHHBIX CIIEU(PUKON UX pabOThl, MArHUTHBIEC JIEMEHTHI, KaK MPaBuIIo,
TpeOYIOT UHJIMBUIYATBHOTO MOIX0/1a K UX MPOEKTUPOBAHUIO.

Lenu oucyunaunvl: GOpMHUPOBAHUE Y CTYJICHTOB TEOPETUUECKUX 3HAHUH U
MPAKTUYECKUX HABBIKOB HCIIOJIb30BAaHUS MAarHUTHBIX MAaTEPUATIOB U KOMIIOHEH-
TOB B CXEMOTEXHUYECKOM U KOHCTPYKTOPCKOM IPOEKTUPOBAHUH, UCCIECTOBAHUN
Y KCILUTyaTalluy YCTPOMUCTB CUIIOBOM SJICKTPOHUKH.

3aoauu Oucyunnumel: HAACIUTH CTYJAEHTA YMEHUEM M TNPAKTHUYECKUMU
HaBBIKAMU UCIIOJIb30BaHUSI MArHUTHBIX MAaTEPUAJIOB U KOMIIOHEHTOB P MPOEK-
TUPOBAHUU, UCCIICIOBAHUY U HKCILTyaTallMM YCTPONUCTB CHIIOBOM 3JIEKTPOHUKH.

Jucyunauna nayenena na gpopmuposanue:

npodeccnonanbubix komnetenmnuii (ITK-4, ITK-5) BeimyckHuKA.
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2 Mecto aucunmiinibl B ctpykrype OIIOII BO

JIorUKO-CTPYKTYPHBIN aHaln3 AUCIUIUIMHBI — AUCIUIUIMHA BXOAUT B 4acTh
BJIOKA 1,bopmupyemMyro ygacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUNA OCHOBHOU
npodeccruonansHOi 00pa30BaTEILHON MPOrPaMMbl MOATOTOBKK OaKalaBpOB IIO
Hanpasienuto 11.03.03 KoHcTpyupoBaHue M TEXHOJOTHS 3JECKTPOHHBIX CPEACTB
(npoduns noarotoBku «MHPOpMalMOHHBIE TEXHOJOTUU MPOSKTUPOBAHUS DJICK-
TPOHHBIX YCTPOUCTBY).

JucuuninuHa peanusyercs Kadeapoi 3IeKTPOHUKHI U paauopU3UKH.

OcHoBbiBaeTcsl Ha 0aze nUCIUIUINH: «Briciias maTeMatukay, «Dusukay,

«Xumus», «OU3NYECKrue OCHOBBI JIEKTPOHUKWY, «Martepuanbl 1 KOMIOHEHTHI
ANEKTPOHHON TEXHUKN», « T€OpEeTUUECKUE OCHOBBI AJIEKTPOTEXHUKI).
B cBoto ouepensb, nucuuIuiiHa «MarHUTHBIE 3JIEMEHTBI JIEKTPOHHBIX YCTPOWCTB)
ABJISIETCS OCHOBOW JUISI U3YUYEHHUS CIEAYIOIIUX OUCHUIUINH: «CXEeMOTEXHHKa aHa-
JIOTOBBIX YCTPOMCTB», «OCHOBBI CUJIOBOU MPeoOpa3oBaTeIbHON TEXHUKIY, «DJIEK-
TPOHHBIE CUJIOBBIE MPEe0Opa3zoBaTeiibHbIC YCTpoHcTBay, «KOHCTpyHpOBaHUE U TEX-
HOJIOTUSL DJEKTPOHHBIX CPEICTBY», «DJIEKTPOMArHUTHAs COBMECTUMOCTBH HJICK-
TPOHHBIX YCTPOUCTB U CUCTEM», MPUOOPETEHHBIE 3HAHUS UCIIOIB3YIOTCS MPU MIPO-
XO0XKJICHUU MPOU3BOJACTBEHHBIX MPAKTHUK, JJIsI MOJTOTOBKU K TIPOIEAYPE 3alUTHI U
3amuThl BKP, a Taxke B mpodeccuoHanbHOM NeITeTbHOCTH.

OO611ast TPyI0EMKOCTh OCBOEHUS TUCIUILTUHBI COCTABIISIET 4 3a4€THBIX €1u-
Hullpl, 144 ak.4. [IporpaMMoi TUCHUIIIIMHBI TPETyCMOTPEHBI ISl OYHON (POPMBI
o0y4eHHs JeKIHoHHbIe (36 ak.4.), mpakThueckue (36 ak.d.) 3aHATHS U CaMOCTOS-
TenabHasi pabdorta ctyaeHTa (72 ak.u.). Jns ouHo-3a0uHO (hopMBI OOyUEHMS MPO-
rpaMMOl AUCIUIUTMHBI TPEITyCMOTPEHBI JieKuoHHbIe (16 ak.4.), J1abopaTtopHbIe
(8 ak.u.) 3aHATHS M camocTosTeNbHas padora cryaeHTa (120 ak.4.). [l 3a04HOiM
dbopmbl 00yuYeHHs MPOrPaMMON JUCHUILIMHBI TPETYCMOTPEHBI JICKIIMOHHBIC
(8 ak.u.), mabopatopHbie (4 aK.d4.) 3aHATHS U CaMOCTOSATEIbHAs paboTa CTYICHTA
(132 ak.u.).

JucrumninHa uzydaeTcs Ha 2 Kypce B 4 cemecTpe npu ouHoi popme o0yue-
HUS ¥ Ha 3 Kypce B 5 ceMecTpe MpU OYHO-3a04HOM U 3a04HOM (hopme 00yUueHus.

dopMa MPOMEKYTOUHOU aTTECTALIMU — DK3aMEH.



4

3 [lepeuyeHsb pe3yJIbTATOB 00yUeHHs M0 TUCHUILINHE, COOTHECEHHBIX C
IVIAHMPYeMbIMH pesyibTaramu ocsoenust OITIOII BO

[Ipouecc wu3ydeHHs IUCUMIUIMHBI «MAarHuTHBIE 3JIEMEHTHI JJIEKTPOHHBIX
YCTPOMCTBY HaIpaBlieH Ha ()OPMUPOBAHUE KOMIIETCHIIUM, MPE/ICTABICHHBIX B TA0JIH-

e 1.

Ta6nuna 1 —KomnereHnu, o0s13aTeIbHBIE K OCBOCHHUIO

CTBUSL pa3palarhl-
BAaEMBIX IIPOEKTOB
1 TEXHUYECKOH J0-
KyMEHTallU1 CTaH-
napraM, TeXHHYe-
CKUM YCIIOBUSIM U
JIpyruM HOpPMAaTHB-
HBbIM JOKyMEHTaM

Coneprxanue Kon Kon u HaumMeHoBaHuEe HHIUKATOPA
KOMIIETEHIIUU KOMIIETEHIIUU JOCTUKEHUS] KOMIIETEHIIUU
CrniocobeH BbINOI- I1K-4 [1K-4.1. ®opmynupyeT Leau 1 3a1a4i NPOEKTUPOBAHUS
HATH pPacyeT U Mpo- JIEKTPOHHBIX CPEJICTB
EKTUPOBAHUE DJICK- [1K-4.2. 3naeT npuHIUIIEI KOHCTPYUPOBAHUS OTIEITb-
TPOHHBIX  NpHOO- HBIX Y3JI0B U OJIOKOB 3JIEKTPOHHBIX IPUOOPOB
pOB, CXeM u [1K-4.3. IIpoBONT OLIEHOYHBIE pACUEThl XapaKTEPUCTHK
YCTPOMICTB pazind- JIEKTPOHHBIX TPUOOPOB
HOT'O GyHKIIMO- [1K-4.4. OcymiecTBiisieT pacyeT OCHOBHBIX IOKa3aTeseit
HQJIBHOTO  Ha3Ha- Ha/IeXKHOCTH JIEKTPOHHBIX YCTPOUCTB
YEHUsIT B COOTBET- [1K-4.5. BeiOupaet Tun 3J1€MEHTOB 3JIE€KTPOHHBIX CXEM
CTBUM C TEXHHUYeE- C Y4E€TOM TEXHUYECKUX TpeOOBaHUH K pa3pabaTbiBac-
CKUM 3a/IaHHEM C MOMY YCTPOUCTBY
UCIOJIb30BaHUEM [1K-4.6. JleMOHCTpUpYET HABBIKU MOATOTOBKHU MPHHIIM-
CPEICTB aBTOMAaTH- MUATbHBIX U MOHTAKHBIX 3JIEKTPUUYECKUX CXEM
3UpOBaHHOIO TIPO-
€KTUPOBAHUS
Crniocoben ocy- [1K-5 I1K-5.1. ObnanaeT 3HaHUAMH NPUHLUIIOB TOCTPOSHHUS
IIECTBIATh  KOH- TEXHUYECKOTO 3aJaHUsI IPH pa3pabOTKe AIEKTPOHHBIX
TPOJIb COOTBET- 0JI0KOB

[1K-5.2. Vicnionb3yeT HOpMaTUBHBIE U CITPABOYHBIE AaH-
HbIE TIpU pa3paboTKe MPOEKTHOKOHCTPYKTOPCKOH J10-
KyMEHTallH

I1K-5.3. JleMOoHCTpUpYET HaBBIKU O(OPMIIEHUS IPOEKT-
HOKOHCTPYKTOPCKOW TOKyMEHTAIM! B COOTBETCTBUU CO
CTaH/apTaMH
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4 O0BLEM M BHABI 3aHATHH 1O JUCIHUILIHHE

OO6mrast TpyA0éMKOCTh YICOHON TUCITUTIIMHBI COCTABISET 4 3a4ETHBIX €TU-

HuIel, 144 ak. 4.

CamocrositensHas padota crynenra (CPC) Bkimodaer npopaboOTKy mMaTepu-
aJIOB JIEKLIMH, MMOATOTOBKY K J1a00OpaTOPHBIM 3aHATHUSAM, TEKYIIIEMY KOHTPOJIIO, BbI-
NOJTHEHNE WHAMBHUIYAJbHOTO 3aJaHMsl, CAMOCTOSTENIFHOE M3YUYeHUE MaTepualia u

IIOATOTOBKY K 3K3aMCHY.

[Ipu opraHuzanuu BHEAyJIUTOPHOW CaMOCTOATENbHON pabOThI MO JaHHOM
JTUCHUIUIMHE UCTIONB3YIOTCS (GOpMBI U pactipesiesnienre orompkera Bpemenu Ha CPC
JUTsl OYHOUM OopMBI OOyUEHHUSI B COOTBETCTBUU C TAOJIHIICH 2.

Tabnuna 2 — Pacnipenenenue Oromkera Bpemenu Ha CPC

AKk.4. 110
Bun yuebnoit pabotbl Bcero ak.u. ceMecTpam
4
AynuTtopHas paboTa, B TOM YHCIe: 72 72
Jlexrum (JI) 36 36
[Tpaktnyeckue 3ansatus (I13) 36 36
JlaGopaTopHbie padoTsI (JIP) - -
Kypcogas paboTta/KypcoBoil mpoeKT - -
CamocrosrenbHas padota ctyaeHToB (CPC), B Tom 72 72
qHcie:
IToaroroBka K JIEKIIHSIM 9 9
[loaroroBka K 1a60paTopHbIM paboTaM - -
ITonroToBka K MpakTUYECKUM 3aHATHSIM / CEMHHApaM 10 10
BeinonHenue KypcoBoi paboThl / IPOEKTa - -
PacuetrHo-rpaduueckas pabora (PT'P) - -
Pedepar (nnauBuayanbpHoe 3a1aHne) - -
Jlomaminee 3aganve (MHIUBUAYAIbHOE 3a]aHNUE) - -
IToarotoBka K KOHTPOJIBHOM paboTe - -
[TonroToBKa K KOJUIOKBHYMY 6 6
AHnanutnyeckuii ”HQOPMAITMOHHBIHN MOUCK 10 10
Pabora B 6ubaroTeKe 9 9
ITonroToBka K SK3aMeHy 26 26
ITpomesxyTouHas arrectanus — sk3aMeH (O) 9(2) 2(2)
OO6m1ast TpyI0EMKOCTh TUCITUTUTHHBI
aK.4. 144 144
3.e. 4 4




5 Conepxanue TUCHUILIUHBI

C 1enpo OCBOCHMSI KOMIIETCHIINM, TPUBEACHHBIX B 1.3 TUCIHILINHA pa30u-
Ta Ha O TEM:

—tema 1 (.MarauTHbIC MaTepUaIbl);

— teMa 2 (Karymku uHIyKTHBHOCTH);

—teMma 3 ([Ipoccenu u 3NeKTpOMArHUTHBIC (DHIIBTPBI);

— tema 4 (Tpanchopmaropsl);

—1eMa 5 (DrekTpoMarHuTHBIE MpeodpazoBaTesd. MarHUTHBIC YCHIIUTEIIN ).

Buner 3aHATHI MO MUCIUIUIMHE W paclpeiesieHue ayJAuTOPHBIX YacoB IS
OYHOM, OYHO-320YHON W 3a04HOM (opM oOydeHHUs MPHUBEACHBI B Tabaumax 3, 4, 5
COOTBETCTBEHHO.



Tabnua 3 — Bunbl 3aHATHIA 110 TUCIUIUIMHE U paclpeieieHle ayTMTOPHBIX 4acoB (0uHast popma 00ydeHHs])

Coneprxanue
Ne | HaumenoBaHue TEMBI . MPAKTUYECKUX Tema
ConepxaHue JEKIMOHHbIX 3aHATUI aK.y. aK.yu. . aK.y.
/1 |(pazaena) AUCIUTLTAHBI (ceMHHAPCKUX) 71a00paTOPHBIX 3aHATHI
3aHATHI
MaruuTtHOoe MOJIe M €ro CBOKMCTBA. DHEPrus
MarHuTHOro ToJist. KoHdurypaiust MarHuTHOro Cxua-3¢ddexT,
TOJISL B CpeJiax C BHICOKOM MAarHUTHOM MPOHMIIA- sddext Omm30-
€MOCTBIO. cTi. MarauTHble
®DeppoMarHeTHKd U UX TOBEACHUE B MAarHWT- MarepHaibl CU-
HOM II0J1€. BimsiHue nepeMeHHOro MarHuTHOro JIOBOM JJIEKTPO-
MArHUTHLLE TOJIS1 HA pacrpeieieHue TOKOB B ITPOBOJHUKAX. HMUKH, MX 4aCTOT-
1 Krnaccudukanmst MarHuUTHBIX — MaTepUasIoB. HBIE CBONCTBA U
Marepuabl . 6 6 — —
Marunuromsirkie Matepuaibl. MarHuToTBEp- MOTEpH.
Jble Matepuaibl. Hukenb-1IMHKOBbIE U Mapra- CocraBnenue
HEI[-IIMHKOBbIE  (DEPPUTOBBIC  CEPICUHHUKH. KIaccupuKauu
CepaeuHyKy U3 TOPOIIKOBBIX MarHUTOMSTKUX MarHUTHBIX
MarepuanoB. CepeuHUKH IS TpaHcopMaTo- AIIEMEHTOB
POB U Jipocceneil BBICOKOYACTOTHBIX TPaH3M- AIIEKTPOHHBIX
CTOpHBIX IpeoOpazoBaresneil. CrnocoObl yiyd- YCTPOMCTB.
IIEHHS TApAMETPOB MArHUTHBIX KOMIIOHEHTOB.
OOrme MoNoXKeHUsI TPOSKTHPOBAHHUS MAarHUT-
HBIX 2JIEMEHTOB JIEKTPOHHBIX YCTPOICTB CoBpeMeHHbIE
TeopeTndeckne IOJIOKEHUSI MPOESKTUPOBAHUS CHWJIbHOTOUHbIE
KATyIIKH MHyKTHB- MarHUTHBIX 3JIEMEHTOB, KOHCTPYKIMH MarHu- KaTYIIIKA WHTYK-
2 TOIPOBOZIOB MArHUTHBIX AJIEMEHTOB. 6 TUBHOCTU B TOM 6 — —

HOCTHU

KoHCTpyKInr 00MOTOK MarHUTHBIX 3JIEMEHTOB,
TeOMETPUYIECKUE TIapaMeTpbl MArHUTHBIX dIIEMEH-
ToB. KaTymkn MHIYKTUBHOCTH OOIIETO Ha3Ha-
yeHus1. CUTHATIbHBIC KATYIITKA MHIyKTHBHOCTH

qucie 17 1o-
BEPXHOCTHOI'O
MOHTaXa




Conepxanue

Ne | HanmeHoBaHuE TEMBI . PaKTUYECKUX Tema
ConepxaHue JIEKIIMOHHBIX 3aHATHIA aK.4. aK.4. . aK.4.
/1 |(pazena) IMCIUIUTAHBI (ceMHHApPCKUX) JTa00pATOPHBIX 3aHATUI
3aHATUN
Jpoccemu o01iero Ha3HaueHHs1, JPOCCENH Tie-
PEMEHHOIO TOKA, CIVIKUBAIOIIME JIPOCCENU B
TOM YHCJIC TS TIOBEPXHOCTHOTO MOHTAXKA.
Besognbie BU- 1 CBU-npoccenu.
Hpoccenn u 3nek- Pacuer crnaxu-
Jpoccemi cuH(ba3HBIX (QUIBTPOB, B TOM YHCIIC
3 | TPOMarHUTHBIE 8 BafoIIero apoc- | 8 — —
JUIT  TIOBEPXHOCTHOTO MOHT&Xa. MOolIHbIe
bWIBTPBI censt
OMC-apoccenu IS i OJHO- U Tpex(a3HbIX
cucteM. [IpoxomHbie GUIBTPHI IS IIMH MHTA-
Husl. OMC-QUIBTpel TS OHO- M Tpex(asHbIX
CHCTEM
CoBpeMeHHbIE
TpaHchopMaTopbl
JUISL  AMITYJIbCHBIX
DKBHBaJICHTHAs cXeMa TpaHchopmaropa. WCTOYHWKOB  TTH-
Krnaccudukarmst pexxuMoB paboTsl TpaHchopMma- TaHUS, B TOM YKC-
4 | Tpancgopmaropsl TOpa. DJEKTPOMAarHUTHbIE W TeoMeTphdeckue| 8 Je Uil moBepx- | 8 — —
COOTHOIIEHHS B TpaHc(hopMaTopax. HOCTHOTO MOHTa-
TpanchopmaTopsl TOKa. xa.
Pacuer TpaHC-
(dopmaTopHoro
YCTpOICTBA
TpanchopmaropHble TaTYMKH, HEIUHEH-
HbIC MAarHUTHBIC JJICMEHTHI: YIIpaBIsSICMbIC
MarHUTHBIE KIIOYH, DIIEKTPOMATrHUTHBIC
DJIEKTPOMAarHuTHbHIE HUccnenosanue
pere. [lpuMeHEHHE SIEKTPOMArHUTHBIX
peoOpa3oBaTeH. JIPOCCEIBHOTO
5 pelie BO MHOTHX CHCTEMaxX aBTOMATHKH, 8 8 — —

MarsuTHble yCHIIH-
TEIN

YIpaBJICHUA W 3alllUThI 3JICKTPOIIPHUBOJAa U
3amuThl 3HEeprocucteM. Co3laHHe YCHITHE
B 3JICKTPOMArHUTHOM TIpeoOpa3oBaTese 3a
CYET M3MCHECHHUSI MarHUTHOM 3Hepruu. Me-

MarHUTHOTO  YCH-




HanmeHoBaHue TeMbI
(pa3nena) MUCHMILIMHB]

Copneprxkanue JeKIMOHHBIX 3aHATHI

aK.y.

Conepxanue
MPAKTUYECKHUX
(ceMHHapCKuX)

3aHATUN

aK.4.

Tema
JTa00pATOPHBIX 3aHATUI

aK. 4.

XaHUYECKHUE XAPAKTEPUCTUKHU 3JIEKTpOMar-
HUTHOTO peje. MarHuTHble HaKOIUTENIN
sHeprun — apoccenu. [lpund 6 mun aeit-
cTBUsS MarHuTHOro ycuinurens (MY). Ana-
JIM3 TPOLECCOB B HUX: 3aBUCHUMOCTH Mar-
HUTHOW NPOHHULIAEMOCTH [I MarHUTOIPOBO-
Jla OT MarHUTOJBWXKYILEH cuibl. Jlennurens
IIEPEMEHHOro HamnpspkeHus. IIpocreimmii
HEpPEBEPCUBHBIN apoccenbHbil MVY. [lo-
BbIlLICHHE Ko3(pduimenta ycunenuss MY c
IIOMOIIBIO IPUMEHEHMS I10JOKUTEIbHON
oOpaTHON CBs3U. JIByXTaKTHBIM MarHuT-
HBIN YCUJIUTENb.

Bcero aynutopHsIx 4acoB

36

36




Tabnuia 4 — Bunsl 3aHsATHIA 110 TUCIUIUIMHE U paclpeieiIeHle ayIMTOPHBIX 4acoB (04HO-3a04Hast popma 00ydeHHs)

HOCTHU

KoHcTpyKInr 00MOTOK MarHUTHBIX 2JIEMEHTOB,
TeOMETPUYECKUE TTapaMeTpbl MArHUTHBIX JJIEMEH-
ToB. Karymiku MHIYKTUBHOCTH OOIIEr0 Ha3Ha-
yeHus1. CHTHaTbHBIE KaTYIIIKHA WHIyKTUBHOCTH

qHcIIe IS TI0-
BEPXHOCTHOTO
MOHTAaXa

Conepxanue
Ne | HanmeHoBaHuE TEMBI . PaKTUYECKUX Tema
ConepxaHue JEKINOHHBIX 3aHATHI aK.4. aK.y. . aK.y.
/1 |(pazerna) AUCIUIUTAHBI (ceMHHApCKUX) Ta00paTOPHBIX 3aHATUI
3aHATUN
MaruutHoe Mojie U €ro CBOWCTBA. DHEprus
MarautHoro nosst. Korduryparuss MarHuTHOTO Cxun->ddexr,
TIOJISL B CPeJlax ¢ BHICOKOM MarHUTHOM TIPOHUIIA- s ekt Omm3o-
€MOCTBIO. CTU. MarHurHble
®DeppoMarHeTHKA U UX TIOBEACHUE B MAarHHT- MaTepHaITbl CU-
HOM T[10J1e. BrvisiHre mepeMeHHOro MarHUTHOTO JIOBO#1 2JIEKTPO-
MArHHTHEL TIOJISL HA PACIPEICIICHNE TOKOB B ITPOBOTHUKAX. HMUKH, HX HacTOT-
1 MaTepHATS Krnaccudukanmsi MarHUTHBIX — MaTepUasoB. 5 HBIE CBOWCTBA U 1 - o
Marnuromsirkue Marepuaibl.  MarHuToTBEp- MIOTEPHU.
Ible Matepuaibl. Hukenb-IIMHKOBbIE U Mapra- CocraBnenue
HEI-IIMHKOBBIC  (DEpPUTOBBIC  CEpICUHUKH. KJIaCCU(UKAIAN
CepaeuHyKy U3 TIOPOIIKOBBIX MarHUTOMSTKUX MarHUTHBIX
MarepuaiioB. CepIeuHUKH [T TpaHchopMaro- AJIEMEHTOB
POB U JpoOcCcenield BBICOKOYACTOTHBIX TpPaH3U- AIEKTPOHHBIX
CTOpHBIX TpeobOpazoBareselt. CrocoObl ymyd- YCTPOMCTB.
IIIEHHSI TTAPaMETPOB MATHUTHBIX KOMITOHEHTOB.
OO1me MoyoKeHUs] MPOEKTUPOBAHUS MarHuT-
HBIX JIEMEHTOB AJIEKTPOHHBIX YCTPOICTB CoBpeMeHHbIE
TeopeTrdeckre TOJIOKEHUSI TIPOSKTUPOBAHUS CHJIBHOTOYHBIC
, e — MarHUTHBIX DJIEMEHTOB, KOHCTPYKIMH MarHu- KaTyIIKA HHTyK-
TOITPOBOJIOB MAarHUTHBIX AJIEMEHTOB. 2 TUBHOCTH B TOM 1 — —

0T



Conepxanue

Ne | HanmeHoBaHuE TEMBI . PaKTUYECKUX Tema
ConeprkaHue JISKIIMOHHBIX 3aHATHI aK.4. aK.d. . aK.y.
/1 |(pazena) AMCIUIUTAHBI (ceMHHApPCKUX) JTa00pATOPHBIX 3aHATUI
3aHATUN
Jpoccemu o01iero Ha3HaueHHs1, JPOCCENH Tie-
PEMEHHOIO TOKA, CIVIKUBAIOIIME JIPOCCENU B
TOM YHCIIE ISl HOBEPXHOCTHOTO MOHTAKA.
Besognbie BU- 1 CBU-npoccenu.
Hpoccenn u 3nek- Pacuer crnaxu-
Jpoccemi cuH(ba3HBIX (QUIBTPOB, B TOM YHCIIC
3 | TPOMarHUTHBIE 4 BalOIIEro Apoc- | 2 — —
JUIT  TIOBEPXHOCTHOTO MOHT&Xa. MOolIHbIe
bWIBTPBI censt
OMC-apoccenu IS i OJHO- U Tpex(a3HbIX
cucteM. [IpoxomHbie GUIBTPHI IS IIMH MHTa-
Husl. OMC-QUIBTpel TS OHO- M Tpex(asHbIX
CHCTEM
CoBpeMeHHbIE
TpaHchopMaTopbl
JUISL  AMITYJIbCHBIX
OKBUBAJIEHTHas cXeMa TpaHc(opmaropa. WCTOYHWKOB  TTH-
Krnaccudukarmst pexxuMoB paboTsl TpaHchopMma- TaHUS, B TOM YKC-
4 | Tpancgopmaropsl TOpa. DJEeKTPOMarHUTHbIE W TreoMerpuyeckue| 4 Je Uil ToBepX- | 2 — —
COOTHOIIEHHS B TpaHc(hopMaTopax. HOCTHOTO MOHTa-
TpanchopmaTopsl TOKa. xa.
Pacuer TpaHC-
(dopmaTopHoro
YCTpOICTBA
TpanchopmaropHble TaTYMKH, HEIUHEH-
HbIC MAarHUTHBIC JJICMEHTHI: YIIpaBIsSICMbIC
MarHUTHBIE KIIOYH, DIIEKTPOMATrHUTHBIC
DJIEKTPOMAarHuTHbHIE HUccnenosanue
pene. IlpuMeHeHHE SJIEKTPOMATHUTHBIX
npeoOpa3oBaTey. JIPOCCETTEHOTO
5 pelie BO MHOTHX CHCTEMaxX aBTOMATHKH, 4 2 — —

MarsuTHble yCHIIH-
TEIN

YIpaBJICHUA W 3alllUThI 3JICKTPOIIPHUBOJAa U
3amuThel dHeprocuctem. Co3mgaHue ycuiue
B JJIEKTPOMAarHUTHOM TpeoOpa3oBaTelie 3a
CYeT M3MEHEHHsI MAaTHUTHOW dHepruu. Me-

MarHUTHOTO  YCH-

1T



HanmeHoBaHue TeMbI
(pa3nena) MMCHMILIMHB]

Copneprxkanue JeKIMOHHBIX 3aHATHI

aK.y.

Conepxanue
MPAKTUYECKHUX
(ceMHHapCKuX)

3aHATUN

aK.4.

Tema
JTa00pATOPHBIX 3aHATUI

aK. 4.

XaHUYECKHUE XAPAKTEPUCTUKHU 3JIEKTpOMar-
HUTHOTO pesne. MarHuTHble HaKOIUTENIN
sHeprun — apoccenu. [lpund 6 mun aeit-
cTBUsS MarHuTHOro ycuinurens (MY). Ana-
JIM3 TPOLECCOB B HUX: 3aBUCHUMOCTH Mar-
HUTHOW NPOHHULIAEMOCTH [L MarHUTOIPOBO-
Jla OT MarHUTOJBWXKYILEH cuibl. Jlennurens
IIEPEMEHHOro HamnpspkeHus. IIpocreimmii
HEpPEBEPCUBHBIN apoccenpHbil MVY. Ilo-
BbIlLICHHE Ko3(pduimenta ycunenuss MY c
IIOMOIIBIO IPUMEHEHMS I10JOKUTEIbHON
oOpaTHON CBs3U. JIByXTaKTHBIM MarHuT-
HBIN YCUJIUTENb.

Bcero aynutopHsIx 4acoB
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Tabnuma 5 — Bunsl 3aHsATHIA IO TUCHUIUIMHE U pacIipe/ie]ieHHe ayIMTOPHBIX 4acoB (3aouHasi opMa oOyueHus)

HOCTHU

KoHcTpyKInr 00MOTOK MarHUTHBIX 2JIEMEHTOB,
TeOMETPUYECKUE TTapaMeTpbl MArHUTHBIX JJIEMEH-
ToB. Karymiku MHIYKTUBHOCTH OOIIEro Ha3Ha-
yeHus1. CHTHaTbHBIE KaTYIIIKHA WHIyKTUBHOCTH

qHcIIe IS TI0-
BEPXHOCTHOTO
MOHTAaXa

Conepxanue
Ne | HanmeHoBaHuE TEMBI . PaKTUYECKUX Tema
ConepxaHue JEKINOHHBIX 3aHATHI aK.4. aK.y. . aK.y.
/1 |(pazena) AMCIUIUTAHBI (ceMHHApCKUX) Ta00paTOPHBIX 3aHATUI
3aHATUN
MaruutHoe Mojie U €ro CBOWCTBA. DHEprus
MarautHoro nosst. Korduryparuss MarHuTHOTO Cxun->ddexr,
TOJISL B CpeJlax ¢ BBICOKOW MarHUTHOM TIPOHUIIA- s ekt Omm3o-
€MOCTBIO. CTU. MarHurHble
®DeppoMarHeTHKA U UX TIOBEACHUE B MAarHHT- MaTepHaITbl CU-
HOM T[10J1e. BrvisiHre mepeMeHHOro MarHUTHOTO JIOBO#1 2JIEKTPO-
MArHHTHEL TIOJISL HA PACIPEICIICHNE TOKOB B ITPOBOTHUKAX. HMUKH, HX HacTOT-
1 Krnaccudukanmsi MarHUTHBIX — MaTepUasoB. HBIE CBOWCTBA U
MaTepHasbl . 1 0,5 — —
Marnuromsirkue Marepuaibl.  MarHuToTBEp- MIOTEPHU.
Ible Matepuaibl. Hukenb-IIMHKOBbIE U Mapra- CocraBnenue
HEI-IIMHKOBBIC  (DEpPUTOBBIC  CEpICUHUKH. KJIaCCU(UKAIAN
CepaeuHyKy U3 TIOPOIIKOBBIX MarHUTOMSTKUX MarHUTHBIX
MarepuaiioB. CepIeuHUKH [T TpaHchopMaro- AJIEMEHTOB
POB U JpoOCcenield BBICOKOYACTOTHBIX TpPaH3U- AIEKTPOHHBIX
CTOpHBIX TpeobOpazoBareselt. CrocoObl ymyd- YCTPOMCTB.
IIIEHHSI TTAPaMETPOB MATHUTHBIX KOMITOHEHTOB.
OO1me MoyoKeHUs] MPOEKTUPOBAHUS MarHuT-
HBIX JIEMEHTOB AJIEKTPOHHBIX YCTPOICTB CoBpeMeHHbIE
TeopeTrdeckre TOJIOKEHUSI TIPOSKTUPOBAHUS CHJIBHOTOYHBIC
, e — MarHUTHBIX DJIEMEHTOB, KOHCTPYKIMH MarHu- KaTyIIKA HHTyK-
TOITPOBOJIOB MAarHUTHBIX AJIEMEHTOB. 1 TUBHOCTH B TOM 0,5 — —

€T



Conepxanue

Ne | HanmeHoBaHuE TEMBI . PaKTUYECKUX Tema
ConeprkaHue JISKIIMOHHBIX 3aHATHI aK.4. aK.d. . aK.y.
/1 |(pazena) IMCIUIUTAHBI (ceMHHApPCKUX) JTa00pATOPHBIX 3aHATUI
3aHATUN
Jpoccemu o01iero Ha3HaueHHs1, JPOCCENH Tie-
PEMEHHOIO TOKA, CIVIKUBAIOIIME JIPOCCENU B
TOM YHCIIE ISl HOBEPXHOCTHOTO MOHTAKA.
Besognbie BU- 1 CBU-npoccenu.
Hpoccenn u 3nek- Pacuer crnaxu-
Jpoccemi cuH(ba3HBIX (QUIBTPOB, B TOM YHCIIC
3 | TPOMarHUTHBIE 2 Bafomero apoc- | 1 — —
JUIT  TIOBEPXHOCTHOTO MOHT&Xa. MOolIHbIe
bWIBTPBI censt
OMC-apoccenu Ui i OJHO- U Tpex(da3HbIX
cucteM. [IpoxomHbie GUIBTPHI IS IIMH MHTA-
Husl. OMC-QUIBTpel TS OHO- M Tpex(asHbIX
CHCTEM
CoBpeMeHHbIE
TpaHchopMaTopbl
JUISL  AMITYJIbCHBIX
OKBUBAJIEHTHas cXeMa TpaHc(opmaropa. WCTOYHWKOB  TTH-
Krnaccudukarmst pexxuMoB paboTsl TpaHchopMma- TaHUS, B TOM YKC-
4 | Tpancgopmaropsl TOpa. DJEKTPOMAarHUTHbIE W TeOMETpHYecKue| 2 Je it mosepx- | 1 — —
COOTHOIIEHHS B TpaHc(hopMaTopax. HOCTHOTO MOHTa-
TpanchopmaTopsl TOKa. xa.
Pacuer TpaHC-
(dopmaTopHoro
YCTpOICTBA
TpanchopmaropHble TaTYMKH, HEIUHEH-
HbIC MAarHUTHBIC JJICMEHTHI: YIIpaBIsSICMbIC
MarHUTHBIE KIIOYH, DIIEKTPOMATrHUTHBIC
DJIEKTPOMAarHuTHbHIE HUccnenosanue
pene. IlpuMeHeHHE SJIEKTPOMATHUTHBIX
npeoOpa3oBaTey. JIPOCCETTEHOTO
5 pelie BO MHOTHX CHCTEMaxX aBTOMATHKH, 2 1 — —

MarsuTHble yCHIIH-
TEIN

YIpaBJICHUA W 3alllUThI 3JICKTPOIIPHUBOJAa U
3anThl 3HeprocucteM. Co3laHue yCHIINE
B 3JICKTPOMArHUTHOM TIpeoOpa3oBaTese 3a
CYET M3MCHECHHUSI MarHUTHOM 3Hepruu. Me-

MarHUTHOTO  YCH-

71



HanmeHoBaHue TeMbI
(pa3nena) MUCHMILIMHB]

Copneprxkanue JeKIMOHHBIX 3aHATHI

aK.y.

Conepxanue
MPAKTUYECKHUX
(ceMHHapCKuX)

3aHATUN

aK.4.

Tema
JTa00pATOPHBIX 3aHATUI

aK. 4.

XaHUYECKHUE XAPAKTEPUCTUKHU 3JIEKTpOMar-
HUTHOTO pesne. MarHuTHble HaKOIUTENIN
sHeprun — apoccenu. [lpund 6 mun aeit-
cTBUsS MarHuTHOro ycuinurens (MY). Ana-
JIM3 TPOLECCOB B HUX: 3aBUCHUMOCTH Mar-
HUTHOW NPOHHULIAEMOCTH [I MarHUTOIPOBO-
Jla OT MarHUTOJBWXKYILEH cuibl. Jlennurens
IIEPEMEHHOro HamnpspkeHus. IIpocreimmii
HEpPEBEPCUBHBIN apoccenpHbil MVY. Ilo-
BbIlLICHHE Ko3(pduimenta ycunenuss MY c
IIOMOIIBIO IPUMEHEHMS I10JOKUTEIbHON
oOpaTHON CBs3U. JIByXTaKTHBIM MarHuT-
HBIN YCUIIUTENb.

Bcero aynutopHsIx 4acoB

a1
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6 ®oH/1 OLEHOYHBIX CPEACTB /ISl MPOBeIeHUs TEKYLIEero KOHTPOJIs ycneBa-
€MOCTH U MPOMEKYTOYHOM aTTeCTALMM 10 UTOraM 0CBOEHHS TUCHUTLUINHBI

6.1 Kpurepuu oneHuBaHust

B cootBercTBuM ¢ [lonoxeHneM 0 KpeAUTHO-MOIYJIBHOM CUCTEME OpPTaHH-
3a1Un 00pa3oBaTEILHOTO nporecca OI'bOY BO «1orl ' TY»
(https:/Amww.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf)
IIpU OIIEHUBAHUU C(POPMUPOBAHHOCTH KOMIIETEHUIUNA MO AUCIUILIMHE UCTIOIb3YEeT-

cs 100-0asutbHAas 1Ikasia.

[lepeueHb KOMIETEHIIMI MO JUCIMIUIMHE M CIOCOOBI OIICHWBAHUSI 3HAHUU
IIpUBEJICHBI B TabmuIIe 6.

Ta6J'II/I]_Ia 6 — HepequL KOMHGTGHI.[I/IfI 10 AU CHOUIIIIMHC U CITOCOOBI OLCHUBAHMA

3HAaHUU
Kox u HaumenoBanme Croco0
O1neHo4HOE CPEeICTBO
KOMIIETEHITHH OLICHUBAHUS
KoMmmiiekT KoHTpoIu X
[1K-4, TIK-5 JK3aMeH POJIMPYIOIL
MaTepUaIoB JUIs dK3aMeHa

Bcero no tekyieit pabote B ceMecTpe CTyJIeHT MokeT Habpath 100 6amios,
B TOM YHCIIE:

— TECTOBBIM KOHTPOJb WJIH YCTHBIN ONpPOC HA KOJUIOKBUYMax (2 paboThl) —
Bcero 40 6anos;

— IpakTU4eckue padboTsl — Bcero 20 0aios;

— 3a BBINIOJIHEHUE MHIMBUYaJILHOTO U JIOMAIIHETo 3aAanus — Bcero 40 Oar-
JIOB.

DK3aMeH MpPOCTaBJISETCS aBTOMATHUYECKH, €CJIM CTYAEHT HaOpaj B TEUCHHUH
cemecTpa He MeHee 60 0aJIOB U OTUUTAJICS 32 KaXKIYI0 KOHTPOJIbHYIO TOUKY. Mu-
HUMaJIBHOE KOJIMYECTBO OAJIJIOB MO Ka)XJIOMy W3 BHJOB TEKyIeld pabOThl COCTaB-
nseT 60% OT MaKCUMAaJIbHOTO.

DK3aMeH M0 JUCLMILTUHE MPOBOAUTCS MO pe3yibTaTaM paboThl B CEMECTpeE.
B ciyuae, ecnu mosyueHHas B ceMecTpe cymma 0ajsioB HE YCTpauBaeT CTYICHTA,
BO BpEMs 3a4ETHOM HENIEIH CTYAECHT MMEET MPAaBO MOBBICUTH MUTOTOBYIO OLICHKY
au60 B opMe ycTHOTrO cobeceoBaHUs IO MPUBEAECHHBIM HUXE Bompocam (II.II.
6.5), 1100 B pe3ysbTare TECTUPOBAHMS.

[IIxana oneHUBaHUS 3HAHUI MPU MPOBEIECHUU MPOMEKYTOYHOU aTTECTAlUU
NpuBe/IcHa B TaOuIE 7.


https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
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Tabmura 7 —IIkana orieHUBaHus 3HAHUI

Cymma 0aioB 3a Bce BUIBI OreHka Mo HallMOHAJIBHOM IIKaJIe
y4eOHOI eI TETLHOCTH 3a4€T/9K3aMEH
0-59 He 3auTeH0/HEYI0BIETBOPUTEIHEHO
60-73 3a4TeHO/yI0BICTBOPUTEIHHO
74-89 3a4TEHO/XOPOIIIO
90-100 3a4TeHO/OTIINYHO

6.2 JlomaiHee 3a1aHne

B kauectBe JOMAaIIHCTO 3aJaHusA 06yqa}0muec;l BBIITIOJIHATIOT r[popa60TKy
JICKOMOHHOI'O MaTcpualia.

6.3 Tempbl a5 pedpepaToB (Mpe3eHTANMA) — MHAUBUAYAJbHOE 3a/1aHHe

[To maTepuanam Kypca CTyAeHT I0JbKeH pemmTh 10 3a7a4, B COOTBETCTBUU

co cBouM BapuaHToM. [Ipumepsl 3a1a4 MpUBEACHBI HUXKE.

3agaua 1. U3 rpynmnel dpepputoB 4CU3, 1CU4, 3CUS8, 5CU, 3CU6 BbIOEpUTE
Martepuall, 00ecreyrnBarouii HauooJIbIINe NOTEPH (MAKCUMAJIBLHYIO 11 ') HAa 4acTo-
te 8200 I'Tw.

3amava 2. DnurakcuanbHas cTpykTypa ¢eppura-rpanata urrpust (JKUI'PIC)
HaXOJUTCS B MarHUTHOM OJIHOPOJHOM TIOJI€, MEPHNEHIUKYJSIPHOM ILJIOCKOCTH
CTpYKTypbl. Omnpesenure 4acToTy, COOTBETCTBYIOIIYIO OJTHOPOJHOMY (eppomar-
HUTHOMY pe3oHaHCy. Kak crenyer M3MEHUTh HANpSHKEHHOCTh TOJIA, YTOOBI Ha
ATOM YacTOTe HAOMIOAATh OJHOPOJHBIN PE30HAHC B TMOJie, HANpaBJICHHOM Kaca-
TEJIbHO K IUIACTUHE?

3amava 3. Peammsyercs mm omHomoMeHHOE coctosiaue epputoB 3CH15 n 3CY9
NpY HaOJIFOJICHNH B HUX (heppOMarHUTHOTO pe3oHaHca Ha yactore 3 [Ty ?

3agaua 4. @eppuToBbIii cTepkeHb (PazoBpamarens u3 ¢eppurta 3CUE pabdo-
TaeT Ha yactore 6,5 I'Tn B mpogonsHOM noaMaranyuBaromem mnose. K uemy npu-
BEJIET YBEJIIMYEHHE MO

3agava 5. Jlns o6paszuoB u3z ¢deppura 1CU3 B hopmMe miaacTUHBI, HAMarHu-
YEHHON HOPMAJIBHO TIJIOCKOCTH, Cephl, JUIMHHOTO CTEP>KHS, HAMAarHW4YEeHHOTO Ka-
caTenbHO, onpenenure Ha yactore 10,5 [T momnst eppomMarHuTHOTO pe30HaHca.

3amaua 6. OnurakcuanbHas cTpykTypa ¢eppura-rpanata urrpust (GKUI'PIC)
HAXOJIUTCSA B MarHUTHOM ojtHoocHOM Tosie H = 160 kA/m (2000 D), neprieHauKy-
JSIPHOM IUIOCKOCTH CTPYKTYphI. OmpeieuTe 4acToTy, COOTBETCTBYIOIIYIO OJHO-
ponHOMY (heppoMarHUTHOMY pe3oHaHcy. Kak ciie-nyeT n3MeHUTh HanpsHKeHHOCTh
0JIsI, YTOOBI HA 3TOM YacTOTe HAOJI0IaTh OJHOPOHBINA PE30HAHC B TI0JIE, HATIPaB-
JIEHHOM KacaTeJbHO K IJIACTUHE?

3agaua 7. Ha wacrore 3 I'Tu mmpuna nuann ®MP B chepe u3 peppura 3CH9
OKazajach 3HAYMTENIbHO OOJIbIIe, YeM B Takoil ke chepe uz peppura 3CH7. O0b-
SICHUTE MOJTYyYEHHBIE PE3YJIbTaThI.

3agaua 8. CrepxkeHb ¢apaneeBckoro mupkyssitopa u3z ¢eppura 15CU pabdo-
taeT Ha yactore 2100 MI'u. KakoBo qomycTHUMO€E 3HAYE€HHUE MOJISI YIPABJICHUS B
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dbeppure 15CY unu 30CH6 ?

3agaua 9. @epputoBsiil Topoua u3 Mapku 10CU8 HaxoauTCs B COCTOSHHUU

TEXHUYECKOTO HACHIIICHUS B MAarHUTHOM IMojie 0OMOTKH, mpeBbimmaomeM 50 O.
byner nu HaxoguThCs B TOM k€ COCTOSSHUM HuimHAp D 50Xx5 MM B 0OIHOpOIHOM
nosie 3nekrpomaruuta S = 500 O npu HaMarHWYUMBaHUM BAOJb IJIOCKOCTH (MEp-
NEHIUKYJSIPHO TIIOCKOCTH)

3amaua 10. [I-o0pasnbiii cepaeunnk u3z ¢eppura 2000HM ummeer skBuBa-

JeHTHy1o nponunaemMoctb 1400. OneHuTe BBIMIPHIIT B p KOTOPBIM MOXKHO MOJTY-

YUTh MIPHU TOH K€ TEXHOJIOTUU OOPaOOTKH CEpACUYHUKOB, €CIIM M3TOTOBIATh UX U3
dbepputa 6000HM.

6.4 OueHo4YHbIE CPeCTBA AJIS1 CAMOCTOSITEJIbHOM PadoThI M TEKYLIEro

KOHTPOJIA YCIIEBACMOCTH

IOT:

BapuaHTbI TECTOBBIX 3a/1aHU.
1. CymmapHBIii MarHUTHBIN MOMEHT €IMHUIIBI 00beMa BellleCTBA Ha3bIBa-

a) MarHUTHOM MTPOHUIIAEMOCTHIO;
0) UHAYKTUBHOCTHIO;

B) HAMarHM4YE€HHOCTHIO;

I') MAarHUTHOW MHAYKIIUEH.

2. MarauTHas MHAYKIHS B XxapakTepusyeT MI0THOCTh MarHUTHOTO MOTOKA,

MNPpUXOIAIICTOCA Ha CANMHULY INIOIaAN ITIOIICPCUHOTIO CCUCHUA S CCpACYHHUKA:

a) B=p,- H;

0) B = po- (HHJ);
B) B=®- S;

r) B= @/ S.

3. [lon geiicTBreM HaMarHMYMBAIOIIEH CHIIBI BOKPYT IPOBOJIHUKA C TOKOM

BO3ZHHKAET ..... (3AIUIINTE MPABUIILHBIN OTBET).

4. BcnenctBue BpalleHUs SJEKTPOHA BOKPYT CBOEH OCH, BOSHUKAET:
a) OopOUTANIbHBIN MAarHUTHBI MOMEHT;

0) CIMHOBBIN MAarHUTHBIA MOMEHT;

B) TIpEIIeCCHsi OPOUT IIEKTPOHOB,;

') HaBEJCHHBIM MarHUTHBI MOMEHT.

5. Ecniu MarHuTHBIN MOTOK CO3/1a€TCSl B MATHUTHOM CEPJICUHUKE C 0OMOT-

KOM, UMEIOIel W BUTKOB, TO OH 00pa3yeT ¢ 3TOi 0OMOTKOM:

a) MOTOKOCIICIIJICHUE;

0) MarHUTHBI MOMEHT;

B) MarHUTOJIBIKYIILYIO CHITY;
') UHAYKTUBHOCTb.
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6. Cnabo MarHuWTHBIE BEIIECTBA, HAMArHUUYEHHOCTh UX J HEBEJMKA U SIBIISET-
Csl HABEICHHOM BHEIITHUM TI0JIEM, & MATHUTHAS TPOHUIIAEMOCTh OJIM3Ka K CIUHUIIE
p=1, aro:

a) TMaMarHeTUKH U TTapaMarHeTHKH;

0) pepprMarHeTUKH;

B) (heppOMarHeTHKH;

) aHTU(EepPOMarHeTHKH.

7. BemecTBa y KOTOPBIX HEKOMIIEHCHPOBAHHBIE CIIMHBI COCETHUX aTOMOB
CaMOIIPOU3BOJIbHO YCTAHABIIMBAIOTCS aHTUNIAPAJUIETIBHO U B3AUMHO KOMIIEHCHUPY-
I0TCS, TAK YTO COOCTBEHHBI MarHUTHBIA MOMEHT BEIIECTBA CTAHOBUTCS PABHBIM
HYJIIO U CIIOHTaHHAsl HAMAarHUYEHHOCTh Y HUX OTCYTCTBYET, HAa3bIBAIOTCHL. . ... ..
(3anmummMTe NPaBUIbHBIA OTBET).

8. CHJIbHO MarHWTHBIE BEIIECTBA, Y KOTOPBHIX MAarHUTHAS TPOHUIIAEMOCTh
MHOTO OOJIBITIC SIUMHUIIBI ¥ IOCTUTACT IECATKOB M COTEH ThIcsid. HamMaranden-
HOCTh MX COOCTBEHHAsI, @ HE HaBE/ICHHAs, TAKUE BEIIECTBA HA3BIBAIOTCHL. . ..
(3amuIIUTE NPaBUIBHBIA OTBET).

9. JIyuminmu MY ABISIIOTCS] YCHIIUTENH Y KOTOPBIX neTist ['ucrepesuca:
a) MPSAMOYTOIHHOU (POPMBI;

0) TUHENHOI;

B) OKpPYTJIOH;

T') IJ1aJKOW BBITSIHYTOM.

10. Ins 4ero muXTYIOT CEPACUHHUK.

a) UTsl yMEHBIIICHUS Beca CEP/ICTHHKA,;

0) 1Sl UICKJTIOYEHUSI PEaKTUBHOM €EMKOCTH CEP/ICUYHUKA;

B) JIIsl yMEHBIIICHUS BIUSHUS BUXPEBBIX TOKOB;

T) Ul YBEIUYEHUS] MaKCUMaJIbHON MOIIIHOCTU PACCESHUS.

6.5 Boripocs! 17151 NOATOTOBKH K 3K3aMeHY (TeCTOBOMY KOJIJIOKBHYMY)

1) YUto takoe peppomarautusM? Kak nmpoucxoaut HamarHuuuBanue deppo-
MarHeTuKa?

2) Uto Takoe MarHuTHas MpOHUIAeMOCTh? CTaTHYECKUE W JTUHAMUYCCKHE
XapaKTePUCTUKU MarHUTHBIX MaTEPUAJIOB U CEPJCUHUKOB.

3) [IpuBeaUTE OCHOBHBIC AaHAIUTUYCCKUE COOTHOIICHUS, CBSI3BIBAIOIIUC Xa-
PaKTEPUCTUKH MATHUTHBIX U JJICKTPUYECKUX IIeTel (3aKOH 3JIEKTPOMArHUTHOU
WHAYKIUH, 3aKOH IOJIHOTO TOKa, MarHUTHOE COMpPOTUBJICHHE MarHUTONPOBOJIA,
MOHSTHE UHAYKTUBHOCTH, MATHUTOBHKYIIIAs CUJIA, SJICKTPOABIKYIIAs CUIIA).

4) Yrto Takoe TUHEWHBINA APOCCETH?
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5) lpoccenb HachlllieHUs 0e3 MoaMarHu4uBaHus. I[IpuBeauTe €ro cxemy,
XapaKTEPUCTUKU. BO3MOXKHBIE €ro MPaKTHYECKUE UCTIOJIb30BAHMS.

6) Uto Takoe Ipoccellb HACHIIECHUS C TOoaMarHudMBaHueM? Bo3MokHbBIE
PaKTUYECKUE TPUMEHEHHUS TAKOTO JIPOCCEIIS.

7) Uto Takoe APOCCENbHBIN MAarHUTHBIA ycwiauTedb? Cxema, MPUHIUI JIeH-
CTBUSL.

8) [IpuBeUTE OCHOBHOWM 3aKOH MAarHUTHOTO ycuiutens. OCHOBHBIC Xapak-
TEPUCTUKU U MTapaMeTPBhI.

9) Yro Takoe apocceb HACKHIMIEHHS ¢ CAaMOHAMArHUYNBaHUEM ?

10) Pacckaxute o mpumeHeHun JIH ¢ camoHaMarHMYWBaHUEM B 3JICKTPO-
anmnapaToCTPOCHHUHU.

11) Yto Takoe UMITYJIbCHBIA TpaHC(HOPMATOP HA MATHUTHBIX CEpACYHHKAX
c HIII'? [Mpunun aeictBus. 3aBUCUMOCTh (DOPMBI BBIXOJHOTO MUMITYJbCa OT Ta-
pamMeTpoB TpaHchopmaTopa u Harpy3KH.

12) YTto0 Takoe 3JeKTPOMAarHUTHOE pejie OCTOSIHHOTO ToKa? Y CTPOMCTBO.

13) Yro Takoe AMEKTPOMArHUTHOE peiie MOCTOSHHOTO Toka? [IpuHIuN neii-
ctBus. [IpuBeauTe TATOBBIE U MEXAHUYECKUE XAPAKTEPUCTUKH.

14) TlosicHWTE NPHUHIIMIT JSHCTBUSA U MPUMEHEHHUE DJICKTPOMArHUTHBIX Me-
XaHU3MOB (2JIEKTPOMArHUTHbIE MY(ThI, MarHUTOYIpaBJIsieMble KOHTAKThI, peJie
MEPEMEHHOTO TOKA).

15) TlpuBeauTe 3JICKTPOMArHUTHYIO CXEMY W MPHUHIIUI ACHCTBHUS CHIIOBOTO
TpaHcopmaTopa Ha XOJIOCTOM X0y U B PEKUME C HArPy3KOM.

16) TlpuBeaute cXxeMy 3aMEIICHUS CHJIOBOTO TpaHCHOpMaTopa.

17) Kaxk onpenenstoTcss mapaMeTpbl CXEMbI 3aMEIIEHHsI TI0 OIBITAM XOJIO-
CTOTO X0/a U KOPOTKOTO 3aMbIKAHMS?

18) V3mMeHEHHME BTOPHYHOTO HANPSOHKCHHUS W BHEIIHUE XapaKTePUCTUKU
TpaHchopmaropa.

19) Kax ompenensiercst KITJI cumoBoro TpaHcopmaropa ¥ €ro 3aBUCH-
MOCTb OT Harpy3Kku?

20) TlosicHuTe YCTpOMCTBO W MPHUHIUIT JCHCTBHs Tpex(dasHoro TpaHcdop-
MaTopa.

21) TlpuBeaute cXeMbl COCAMHEHUS OOMOTOK. [lepeunciure TPUYHMHEI,
o0ycaBIMBaloIUe MPUMEHEHNE TON UM MHON CXEMbI COCTMHEHUSI 0OMOTOK.

22) T'pymmbl coeuHEeHUsT 0OMOTOK TpéxdaszHoro TpanchopmaTopa.

23) Tlpu kakux ycIOBHMSX BO3MOXKHA MapajuieiibHas paboTa TpaHchopma-
TOpOB?

24) Yto Takoe aBTOoTpaHCHOPMATOP U B YEM €ro OCOOSHHOCTH IO CpaBHE-
HUIO ¢ 0OBIYHBIMU TpaHchopMaTopamMu?
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25) KakoBbl 0COOCHHOCTH MHOTOOOMOTOYHBIX CHIIOBBIX TpaHC(HOPMATOPOB
MaJioii MOIITHOCTH (OPOHEBBIX U TOPOUJATBHBIX)?

26) KakoBbI OCOOCHHOCTH CHIJIOBBIX TPaHC(OPMATOPOB, HCIIOIB3YEMBIX B
peo0pa3oBaTEIbHBIX YCTPONCTBAX (BBIIPSIMUTEIINXK)?

27) KakoBbl OCOOCHHOCTH CHJIOBBIX TPaHC(OPMATOPOB, HCIIOIB3YEMBIX B
npeo0pa3oBaTeIbHBIX YCTPONCTBAX (MHBEpTOpax)?

28) Urto Takoe cBapOUHbBIN TpaHCHOPMATOP U B 4éM €ro riiaBHas QyHKIUA?

29) KakuMu OCHOBHBIMH IapaMeTpaMU XapaKTePU3YeTCs CTaOWIIM3aTop
HaIpsHKeHUs?

30) Kakwue kiacchl COBPEMEHHBIX MArHUTHBIX MaTEPHUAJIOB CYIIECTBYIOT U B
4éM UX 0COOEHHOCTHU?

6.6 IIpuMmepHasi TeMaTHKa KypCOBbIX padoT
KypcoBsie paboTbl y4eOHBIM IJITAHOM HE MPETyCMOTPEHBI.
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7 YueOHO-MeToAuYecKoe 1 HHGOPMAMOHHOE o0ecTiedeHne JUCHUILTUHBI
7.1 PexomMeHnayemas JJUTEpaTypa
Ocnosnaa numepamypa

1. Hukudopos, H. K. Dnexrponnas anmapatypa. [laccuBHbie 37€KTpo-
MarHUTHbIE KOMIIOHEHTBI M JJIEMEHTBHI CXEM. OJIEKTPOMAarHUTHAas COBMECTH-
MocTb. OCHOBBI MarHUTORJIEKTPOHUKH : yueOHoe mocobue / H. K. Hukudopos.
— Mocksa, Bonorma : Undpa-Unxkenepus, 2023. — 476 c. — ISBN 978-5-
9729-1207-0. — Texkct : anexktponHbiit // LludpoBoit 00pazoBaTeIbHBIN pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/132900.html (mara
obopamenwus: 30.08.2024).

2. Huxudopos, 1. K. Marepuainbl dJIEKTPOTEXHUYECKUX U PaTAOIICK-
TPOHHBIX YCTPOUCTB : yueOHoe rnmocodue / U. K. Hukndopos. — Mocksa, Bosor-
na : Uadpa-Umxenepus, 2024. — 528 ¢. — ISBN 978-5-9729-1955-0. — Tekcrt
: osiekTpoHHLIN // LudpoBoit oOpa3zoBareabublil pecypc IPR SMART : [canT]. —
URL: https://www.iprbookshop.ru/143524.html (gaTta o6pamenus: 30.08.2024).

3. Apxunos, A.}O. OcHOBBI cTaHAapTU3ALINN, METPOJIOTHH U cepTuduka-
WY : YICOHUK IS CTYICHTOB BY30B, OOYJAIOIINXCSI TIO HAPABIICHUSIM CTaHAAp-
TU3AIUH, CEPTUDUKAIIMU U METPOJIOTUHU, HAMIPABICHUSAM SKOHOMHUKU U yIIpaBiie-
Hus / A. B. Apxunos, 0. H. beprosckuii, A. I'. 3exyHoB [u ap.] ; moJ peaakiiu-
et B. M. Mummnaa. — Mocksa : FOHUTU-JIAHA, 2023. — 447 ¢c. — ISBN 978-
5-238-01173-8. — Texkcr : anmekTponHbIi // LludpoBoit 06pazoBaTenbHbIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/141809.html (zmara
ooparmienus: 30.08.2024).

4. 3emnsnoit, Kupumn I'enHagpeBuu. MeTposorus, cTaHaapTH3alus U
ceptudukanus : yaeonoe mocodue / K.I'. 3emmnsnoit, A.D. ['nme3una ; M-Bo HayKu
u Bhiciiero oopasoBanus P®.— ExatepunOypr : U3a-Bo Ypan. yu-ta, 2022.—
235. — URL: https://elar.urfu.ru/bitstream/10995/117118/1/978-5-7996-3541-
1 2022.pdf (nara obOpamenus 30.08.2024 1.))

/Jlononnumensvhan a1umepamypa

1. Bopouun A.W. Tpancpopmaropsl U Ipoccend UCTOYHUKOB AJIEKTPOMU-
TaHUS DJICKTPOHHBIX YCTPOUCTB : yueOHoe mocobue / Boponun A.U., lanpun

I''A.. — Tomck : ToMcKkHil roCy1apCTBEHHBII YHUBEPCUTET CUCTEM YIIPABICHUS
u paguodnekTporuku, 2009. — 145 ¢. — Tekcr : anextponHsIit // udposoit 06-
pa3oBaTENbHBIA  pECypC IPR SMART : [caiT]. — URL:

https://www.iprbookshop.ru/13993.html (mata o6pamenus: 30.08.2024).

2. Jlaunn, B.U. Dnexrponnka: y4ued. mocoOue njsi CTyi. By30B, 00yd. MO
Harp. noarotoBku 220200 "Asromartuzanusa u ynpasienue" / B.U. Jlauun, H.C.
Cagenos. 7-e¢ u3a. PocroB-Ha-/{ony: ®enukc, 2009. — 704 c¢. — 3 sx3eMiuispa.

3. Pama Pennu, C. OcHOBBI cuiioBo# 3nekTpoHuku: mep. ¢ anr. / C. Pama
Pennu. M.: Texnocdepa, 2006. — 288 ¢.— 2 sx3emIuIsapa.

4, Jlaunn, B.M.DOnextponuka: ydebd. mocoO. s CTyA. By30B, OOy4. MO
Harp. noarotoBku 220200 "Asromatuzanusa u ynpasiaenue" / B.W. Jlauun, H.C.
CagenoB. 6-e u3z., nepepad. u gom. PoctoB-Ha-/lony: ®@enukc, 2007. 704c.— 3
AK3EMILISIPA.


https://elar.urfu.ru/bitstream/10995/117118/1/978-5-7996-3541-1_2022.pdf
https://elar.urfu.ru/bitstream/10995/117118/1/978-5-7996-3541-1_2022.pdf
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7.2 ba3bl JaHHBIX, 3JIEKTPOHHO-0MOJIMOTEYHbIE CHCTEeMbI, HH(OPMALIH-
OHHO-CIIPABOYHbBIE H MIOMCKOBbIE CHCTEMBbI
1. Hayuynas 6ubnuotexka [Houl'TY : odunuanpHblii callT. — AJUEBCK. —
URL: library.dstu.education. — TekcT : 3IeKTpOHHBIH.
2. Hayuno-texuunueckas Oubnuoreka BI'TY um. IlyxoBa : oduimanbHblii
caiit. — benropoa. — URL: http://ntb.bstu.ru/jirbis2/. — TexcT : 31eKTpOHHBIIA.

3. KoncynpTant cTyaeHTa : O3JEKTPOHHO-OMOMMOTEYHas cucTtemMa. —
MockBa. — URL: http://www.studentlibrary.ru/cgi-bin/mb4x. — Tekct
AJICKTPOHHBIM.

4. YHuUBepcUTETCKasgs OWOIMOTEeKa OHJIAWH : 3JICKTPOHHO-OMOIMOTEUHAs
cuctema. — URL: http://biblioclub.ru/index.php?page=main_ub_red. — Teker :
AJIEKTPOHHBIM.

5. IPR BOOKS : snexktpoHHO-0MOMMOTEUHAs cucTteMa. — KpacHoropck. —
URL: http://www.iprbookshop.ru/. — TekcT : 371eKTpOHHBIH.



http://library.dstu.education/
http://ntb.bstu.ru/jirbis2/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://biblioclub.ru/index.php?page=main_ub_red
http://www.iprbookshop.ru/
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8 MaTepuajibHO-TeXHHMYECKOe obecreyeHne JUCIHUITUHBI

MartepuanbHO-TeXHUYEeCKasi 0aza oOecreurnBaeT MPOBEACHHUE BCEX BHJIOB

JESITEIbHOCTH B Ipoliecce o0yueHusi, coorBeTcTByeT TpedoBanusm OI'OC BO.

MatepuanbHO-TEXHUYECKOE 0OecTieueHre MpeACcTaBIeHo B Tabmuie 8.

Tabmuia 8 — MatepuaibHO-TEXHUYECKOE 00CCTICUCHHE

HanmenoBanue 000pyJ0BaHHBIX YI€OHBIX KAOMHETOB

Anpec (MecToIoo-
KEHHE) yUeOHBIX Ka-
OMHETOB

CrienanbHbIE TIOMETICHHS:

Mynemumeoutinas 1ekyuoHHas ayoumopus (48 nocadounvix mecmy),
000py/IOBaHHAsI CIICIUATU3UPOBAHHON (y4eOHOM) MeOenblo, TPOEKTOp
EPSON EMP-X5 (1 mr.); nomamawmii kuaoreatp HT-475 (1 mi.); mepco-
HaJIBHBIA KOMITBIOTED, JIOKAJIbHAS CETh C BHIXOZOM B Internet

Ayautopun Ui IPOBEACHUS MPAKTHYECKUX 3aHATHH, JJISI CaMOCTOS-
TEIbHOU padOoTHI:

Jlabopamopusi cuno6oti 3neKmpoHUKY U ABMOMAMUUPOSAHHLIX CUCTEM
ynpaenenus (25 nocadounwvix mecm) JUIs NPOBEAEHHS Ta0OPATOPHBIX H
NPAKTUYECKUX 3aHATUH, IS TPYNIOBBIX U MHIUBUIYaJIbHBIX KOH-
CyJbTAlUM, JJIs1 MPOBENEHUS KypCOBOIO MPOEKTUPOBAHUS (BBIIOJHE-
HUS KYpPCOBBIX paboT), OpraHu3aluy caMOCTOSTENbHON paboThl, B TOM
qucie, HayyHO-UccieloBaTeabckol, o0opyoBaHHas y4yeOHoW Mebe-
Ibl0, CHENHMATM3UPOBAHHBIMU JIA0OPATOPHBIMU CTEHAAMHU, OCLMJILIO-
rpadamy, MICTOYHUKAMH UTaHUs, T€HEPaTOpaMy CUTHAJIOB U Jp. CIe-
LMaIU3UPOBaHHBIM 000PYA0BaHUEM

Jlabopamopus 6aKyyMHOU U NOTYNPOBOOHUKOBOU IEKMPOHUKU

(18 nocaoounvix mecm) nis npoBeneHUs Ta0OPATOPHBIX M MpPaKTHYE-
CKUX 3aHATUH, JUId TPYINOBBIX U MHAMBHUIYAIbHBIX KOHCYJbTALUH,
IUISL TPOBE/ICHUST KYPCOBOTO TPOEKTUPOBAHUS (BBITIOIHEHHUS KYPCOBBIX
paloT), opraHu3alyu CaMOCTOATENIbHOM paboThl, B TOM 4YHCIle, Hayd-
HO-HCCIIEI0BATEIbCKON, 000pyaOBaHHas yueOHOH Mebelnblo, CTeHza-
MU JUTSL U3YYEHHS TTOTYIIPOBOHUKOBOW M BaAKYyMHOM SJIEKTPOHUKH —
7 mT., 1a00paTOPHBIMU yCTaHOBKAMHU — 3 HIT., BOJbTMeTpamMu B7-35 —
16 mwt., reneparopamu ['3-118 — 8 mir., ['eneparopamu ['3-112 — 2 .,
octmorpagamu C1-76 — 6 mr., ociuniorpagamu C1-83 — 2 mr.,
ocumwtorpadamu C1-93 — 1 mr., mpubopamu Juis uccieaoBanns AUX
— 1 mr., mpudopamu X1-46 — 1 mr., yactoromepamu Y3-34 — 4 mir.,
OJ0KaMM MUTaHUs MOCTOSIHHOTO Toka b5-49 — 1 mT., mpubopamu X1-
50 — 1 mwIT., cTOJTAMHM MOHTQ)KHBIMHU — 7 TIT.

[eM)

ayn. 206 koprr.

[eM)

ayn. 211 xopr.

ayn. 106_xopr. 4




JIuct cormacoanus P11/

Pazpabotanu:

JlonieHT Kadenpsl

IEKTPOHUKH U DATUODUIUKUA

(OMKHOCTB)

Cr.mipern. xkadeapbl

AM. AdanaceeB

3JICKTPOHHUKH H DaI[I/IOdI)I/IBI/IKI/I

(OMKHOCTD)

N.o. 3aBenyromiero kadenpoit
BIIEKTPOHUKU U paguodU3UKu

[Iporoxon Ne_1 3acenanus xadenpsl

BJIEKTPOHUKHU U PaTuoPU3UKU

U.o. nexana dakynbTera

MH()OPMAITMOHHBIX TEXHOJIOTHH U
aBTOMAaTU3aLlMX [IPOU3BOICTBEHHBIX

mpoueccoB

CornacoBaHo

IIpencenarens METONUUECKON KOMUCCHHI
10 HampasieHuto moarotosku 11.03.03
KoHCTpyupoBaHUe U TEXHOIOTHUS

3JIEKTPOHHBIX CPENICTB
(mpodunb MOAroTOBKH

«MHbOopMaLInOHHEBIE TEXHOJIOTHH
IIPOEKTUPOBAHUS JIEKTPOHHBIX YCTPOUCTBY )

(moanuce d.N.0.)

jM/ A.B. Epemuna

(roAnuch ®.1.0.)

A.M. Adanaceen

(no_rm';'&v ®.1.0.)

ot _30.08.2024 r.

B.B. /IpgukoBa

(moanuck D.N.0.)

|
14 A.M. Adanaceen

(moarmics ®.1.0.)

HavanpHuk y4eOHO-METOAUYECKOTO LIEeHTpa éﬁ/u//f — 0O.A. KoBajeHKo

(roAarnuchL ®.1.0.)
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JIncT n3MeHeHu U JOIOJIHEHUN

Howmep u3meHenus1, nata BHECEHUS N3MEHEHUS, HOMEP CTPAHULIBI JJI1 BHECCHUS
U3MEHEHU N

J1O BHECEHU I U3SMEHEHMUI: [IOCJIE BHECEHU I UBMEHEHUM:

OcHoOBaHUE:

IToanuce nuia, OTBETCTBEHHOTO 32 BHECEHHE N3MCHEHU N




