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1. Heap, 3a1a4M U IVIAHUPYeEMble Pe3yJIbTAThI 00yYeHHUs 10 JUCHUIIIMHE
(Lenv u 3a0auu oceoenus oucyunaumnst, coomeememayrowue yeau OIT)

Ilenpr0 OCBOECHMS  OUCLMIUIMHBI «Mar"HuTHblE 3JJEMEHTHl  DJIEKTPOHHBIX
YCTPOMCTB» dABJIAETCS  (POPMUPOBAHUE 3HAHUN M0 HCIOJIb30BAHUIO PAa3IMYHBIX
MAarHuTHBIX ~MaTepUaJioB M  JJIEMEHTOB B  YCTPOWCTBAX DJJIEKTPOHUKU U
HAHOJJICKTPOHUKH.

3ajadyaMy JUCLUIUIMHBI SABJISTFOTCS:

WM3yYCHHE IPUHLMUIIOB IIOCTPOCHMUS PA3JIMYHBIX  MAarHUTHBIX 3JIEMEHTOB,
IIPUMEHSIEMBIX B 3JICKTPOHHBIX YCTPOWUCTBAX;

(¢opMupoBaHHE HAaBBIKOB IO HCIIOJIb30BAHUIO MATHUTHBIX JJIEMEHTOB B
PaA3JINYHBIX JJIEKTPOHHBIX YCTPOUCTBAX U3MEPEHMS, YIIPABJICHUSA U aBTOMATU3ALINY;

NpuOOpeTEeHUEe 3HAHWW M HABBIKOB BBIOOpAa MAarHUTHBIX  MaTEPHUATOB IS
IIPOU3BOJICTBA U3JIEIINN DJIEKTPOHUKH.

Komnerenimu u uHIUKATOPBI, (PopMuUpyeMble y 00ydJaronuxcs:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN KOI[ W HAMMCHOBAHUEC HHAMUKATOPA

OIIK 1.6 JleMoHCTpupyeT NOHUMaHUE
(byHIaMEHTAIBHBIX SIBIICHUN U YMEET MPUMEHSTh
busnyecKre 3aKOHBI AJIEKTPUUYECTBA U
MarHeTu3Ma Mpu PerIeHNH TUIIOBBIX 3a]1a4
AIIEKTPOTEXHUKU C IPUMEHEHUEM
MaTEeMaTUYECKOT0 anmapara.

OIIK-1 CrocobeH UCIIoIb30BaTh
[IOJIOYKEH U, 3aKOHBI ¥ METO/IbI
CCTCCTBCHHBIX Hay'K 1 MaTEMaTUKU OJI1
pEIICHHS 3a1a4 HHKEHEPHOM
NEATEIbHOCTH

2. Mecto aucuuninHbl B cTpykrype OIl

[IpenmecTByronue quciuiuivabl: @usuka, Teopus nenen u CUrHAJIOB,
DuU3NYECKNE OCHOBBI AIEKTPOHUKH, CXEMOTEXHUKA.

[Tocnenyronme qucuuiuinabl: CTPYKTYpa U CBOMCTBA MATEPHUAIIOB 3JIEKTPOHHUKH,
HUP.

3. CTpyKTYypa M cofep:KaHHe AU CHUILTUHbI
3.1. CTpykTypa IMCUMILINHBI
Jsist ouHOM popmMBI 00yUeHUs

Bun yuebHoit paboThl Bcero | Beero |Cemectp(sl)
3E 4acoB S)
OBIIAS TPYJOEMKOCTD JVCLIUTIMHBI 4 144 144
KOHTAKTHAS PABOTA* 65 65
AVJINTOPHAS PABOTA 1,38 50 50
Jlexuuu 0,44 16 16
[IpakTuueckue (CeMUHAPCKUE) 3aHATHUS 0,5 18 18
JlabopaTopHbie pabOThHI 0.44 16 16
CAMOCTOATEJIBHAA PABOTA OBYUAIOIIEI'OCA 2,61 94 94
[IpopaboTka yueOHOr0O MaTepuana 1,61 58 58
KypcoBoii npoekr = - -
KypcoBas pabora = . =




[ToaroroBka K mpOMEXYTOYHOM aTTECTALUN 1 36 36

[IpomexxyTouHas aTTecTalus: C)

3.2. Conep:kanue AUCHUIUIMHBI, CTPYKTYPHPOBAaHHOe IO pa3jaejamM M
BU/1aM 3aHATHH

Paznienbr Pacnpenenenue ®opmbl U1 | HIIEKCHI HHAMKATOPOB
JUCITUTUTUHBI a TPYJIOEMKOCTH BU]I hopMHUpyeMBIX
§ 10 BujiaM y4eOHOM paboThl | KOHTPOJIS KOMIIETEHIMH
o = © : te)
5 | 5| 8| 8| &
R . ) !
2 8| 5| 3
Paznen 1 36 6 4 6 20 TK1 OIIK-1.6 3
Paznen 2 36 6 4 6 20 TK2 OIIK-1.6 vy
Paznen 3 36 4 8 6 18 TK3 OIIK-1.6 B
JK3aMeH 36 36 OIIK-1.6 3.Y.B
HUTOI'O 144 16 16 18 94

3.3. Conep:kaHue IMCUUIIMHBI

Pazgen 1. diiekTpoMardeTusm, AMHAMMYECKHE MPOLECCHI NPH
nepeMarHMYnBaHuu (peppoOMarHeTUKOB.

Tema 1.1 OcHoBHblE COOTHOWIEHUS. EAMHUIBI M3MEPEHHS MArHUTHBIX BEIUYUH.
DeppOMarHeTUKUA.  XapaKTEpUCTUKU  HaMmMarHuuvBaHus.  OOHONOJSPHBIE U
JIBYIIOJISIDHBIE ~ PEXKHWMbl HAMarHWUYMBaHWA. J(MHAMHYECKHME MPOLECCHl  MPU
nepeMarHiuMBaHu peppomarneTukoB. dusznyeckue SBICHUS, 00YCIOBIMBAOIINE
BIIUSIHUE CKOPOCTH MEepEMarHuYrBaHuUs Ha XapaKTEPUCTUKU (HeppOMarHETHKOB.

Tema 1.2. Tpanchopmatopsl B KITFOYEBBIX pekumax. TpaHchopMaTopsl B KITFOYEBBIX
cxemax. OQHOTAKTHBIN U JBYXTaKTHBIA PEeKUMBI padOTHI TpaHCchopMaTopa.
KiroueBbie yCTpoHCTBa C ABYXTAKTHBIM PEXKUMOM padboThl TpaHchopmaropa. Popma
TOKa MEPBUYHON OOMOTKH TpaHchopMaTopa Npu CAMMETPUYHOM U
HECUMMETPUYHOM JIBYTOJIIPHOM PEKUME NMePEeMarHMuMBaHUM CEPJICUHUKA.

Tema 1.3. Toku HanpsHKEHUS U IOTEPHU SHEPTUN CEPIICYHHUKA MTPHU ABYTIOISIPHOM
nepeMarindruBaHuu. CBs3b MEXKY DJIEKTPUYECKMMHU M MAarHUTHBIMH BEJTMYMHAMU
JUISL cepieyHNKa ¢ 0OMOTKaMH. MarHUTHbIE XapaKTEpUCTUKHU CEpICUHUKA U €€ CBS3b
C TEOMETPUUYECKMMH ITapaMETPaMU U MarHUTHOU XapaKTEpUCTUKON MaTeprala.
Brienenne sHeprum B CEpACYHUKE IIPU IIEpEMarHnuuBanuu. Paszienenne noreps Ha
CTaTUYECKUE U JUHAMUYECKUE.

Pa3znes 2. KoHCTpYKTHBHBIN pacdeT TpaHcdopMaTopa padoTawinero B
ABYXTAKTHOM  peXuMe NepeMarHui4uBaHus.

Tema 2.1. MoaenupoBaHu€e POIIECCOB NepeMarnnunBanus. OToOpakxeHue B MOJICTU
OCHOBHBIX OCOOCHHOCTEHM Tpoliecca TMepeMarHUYuBaHus (HEIUMHEHMHOCTh W
HaCBIIIIEHNEe, TUCTEpPE3UC, AuHaMHuueckue sBieHus). CBoMCcTBa MaTeMaTHYECKOM
MOJIENIA. DJEKTPUYECKass MOJICNIb CEPACYHUKA. DJIIEMEHTbl MOJENIH. DIECKTpUUYeCcKas




MOJCJIb CEPJACUYHUKA C MHOKCCTBOM OOMOTOK M €€ MCIIOJIb30BaHHUE IIpru  aHaJIN3C
IIpoLCcCCOB B BHGKTqueCKOfI OCIIN.

Tema 2.2. Toku HaMarHMYMBaHUSA TIEPBUYHOM OOMOTKH TpaHcopmaTopa.
YpaBHEHHE,  CBS3BIBAIOIIEE  MOINHOCTb,  BBIACISIOIIYIOCS B CEPACYHHKE
TpaHcopmaTropa C €ro reoMeTpuei, 4UCIOM BHUTKOB, pa3MELIEHHEM OOMOTOK H
JJIIEKTPUYECKUM  peXUMOM. TOK  HaMarHWYMBaHUsS  NEPBUYHON  OOMOTKH
TpaHcopmaropa. OrpaHuueHUE, HAKIaIbIBAEMOE Ha YHUCIO BHUTKOB IEPBUYHOU
OOMOTKH, HCXO/1 U3 OTHOCUTEIHFHON BEIMYMHBI TOKa HamarHnduBaHus. Ouszndeckoe
00OCHOBaHHE CYIIECTBOBAHUS ONTHUMAJIBFHOTO YHMCJIA BUTKOB MEPBHUYHON OOMOTKHU
TpaHcopMmaTopa COOTBETCTBYIOIIEE MHUHHUMYMY MOIIHOCTH, BBIICISIONICHCS B
Tpancopmarope. M3Mepenne NMHEWHBIX W YIJIOBBIX NepeMenieHuil. 3mepenue
JMHEWHOH U yTI0BOU ckopocTeil. Bubpatust u akycTuueckue KojaeOaHus.

Tema 2.3. OgHOTaKTHBINA PEKUM MEPEMarHMYMBaHUSI CEpICUHUKA TpaHC(hopMaropa.

®duznyeckoe 000CHOBaHUE OIICHOYHOTO AJITOPUTMA pacdera TpaHchopMaropa ¢ ero
ONTUMM3AIMENH 1O KPUTEPUI0 MHHMMYMa Macchl, oOBeMa, BBIJEISIONIEHCS
MoIIHOCTU. ['pyOblii olleHOUHBIN pacueT TpaHchopmaTtopa. KOHCTpYKTUBHEBIN pacdeT
TpaHchopMaTopa, YUYHUTHIBAIOIIMM peanbHOE pa3MeleHne OOMOTOK B OKHE €ro
cepreunuka. duznyeckoe 000CHOBaHHWE BO3HUKHOBEHHSI HECUMMETPUYHOTO IMKJIA
HAMarHU4YMBaHUs CEPACUYHHUKA TpaHCPopMaTopa IBYXTAKTHOM KIIFOUEBOU CXEMBI.
OnacHOCTh TaKOTO peKUMa pabOThI U CIIOCOOBI €r0 YyCTPAHECHHUS.

Paznen 3. TpancopMmarTopHbie JaTYUKH.
Tema 3.1Tpanchopmartopubie gaTuuku. [TorpentHocTs TpaHCPOPMATOPHOTO TaTUUKA
TOKa W TyTH €€ yMeHbleHus. OCOOEHHOCTHM NOCTPOEHUS TpPaHCPOPMATOPHBIX
JATYUKOB TOKA B IBYXTAaKTHBIX KJIIFOYEBBIX CXEMaX.

Tema 3.2 MarHuTHbIE HAKONIUTEIHN 3HEPTUH-IPOCCENN U aHAIU3 TPOUCXOIAIINX
IIPOLIECCOB.

Tema 3.3. HenmnHeliHble MarHUTHBIE 3JIEMEHTBl. MarHUTHBIN YCHUIIUTEIb.
CranmapTu3upOBaHHBIE PSAABI MATHUTHBIX 3JIEMEHTOB. HeTMHelHbIE MarHUTHBIE
AIeMEHTHI. Vcrionp30BaHne HETMHEWHOCTH MAarHUTHOM XapaKTEPUCTUKHU Ha ITPUMEpE
HEYIPaBIIEMOI0 MarHUTHOTO KJIto4a. Vcronb30BaHne CXEMbI B KAUECTBE AATYMKA
ITOCTOSTHHOTO TOKa. CTaHIapTU30BaHHBIE PSIAbI MATHUTHBIX AJIEMEHTOB,
BBIITYCKAEMBIX IIPOMBIIUIEHHOCTBIO.

3.4. TeMaTH4YeCKHl IVIAH NPAKTHYECKUX 3AHATHH
3anstue 1. DnektpomarneTn3Mm. OCHOBHBIE COOTHOIIECHUS. Y paBHEHUs MakcBera.

3anstue 2.CaMOMHIAYKINS U B3aUMOUHTYKIIHS
3anstue 3. Pacuer cep/IeYHUKOB, U3rOTOBJICHHBIX U3 (hepPPOMArHUTHOTO MaTepurasa

3anstue 4. ['paduyeckuii MeToa peleHus 3a1a4y



3ansrue 5. 3akonsl Kupxrodda s MarHuTHbIX 1enen
3ansTue 6. ['paduaeckuii METO pemIeHns 3a/1a4 IS pa3BETBICHHBIX IeNeH
3anstue 7. KOHCTpYKTUBHBIN pacueT TpaHncpopmaropa

3ansarue 8. PacueT MarHuTHOTO YCHIINTCIIA

3anarue 9. Pacuet apoccens

3.5. TemaTu4yeckui NJ1aH JJadopaToOpHBIX padoT
3ansatue 1. Onpenenenue Touku Kropu
3anstue 2. UccnegoBanue XxapakTepUCTUK MATHUTHBIX CEPICUHUKOB
3anstue 3. MUccnegoBanme pabOThI HWMITYJIBCHOTO —TpaHchopMaropa ¢
MOJTYNPOBOJHUKOBBIM KIIFOUOM
3ansartue 4. UccnenoBanue pabOThl MArHUTHOTO YCUITUTES

3.6. KypcoBoii npoekT /KypcoBasi padota
JlaHHBI BUA padOTHI HE MPETYCMOTPEH YUYEOHBIM IJIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUsI

OneHnBaHUE pE3yJbTATOB OOYUYEHHMS IO JUCIHUIUIMHE OCYIIECTBIISICTCS B
paMKax TEKYIIEro KOHTPOJS M MPOMEKYTOYHOM aTTeCTallid, IMPOBOIUMBIX IIO
oabHO-perTuHroBoit cucreme (bPC).

[IIkana oreHKH pe3yJbTaTOB OOYUYCHUS 110 JUCITUTIINHE:

VYpoBeHb cHhOpMUPOBAHHOCTH
WHIWKATOpa KOMIICTCHIHUU

Huxe
CpEIHEro

Bricokuit Cpennuii Huzkuii

Jarianu-
pOBaHHbBIE

Kon Kon

KOMIIe-
TEHIINHU

WHJUKaTopa
KOMIETEHIINU

pe3yIbTaThI
0o0y4eHus 1o
JTUCIUTLITNHE

ot 85 no 100

ot 70 no 84

oT 55 mo 69

or 0 mo 54

ITkana o1x

CHHUBaHUA

OTJINYHO

XOPOILO

YAOBJICT-
BOPUTCIIBHO

HEYJ0B-
JIeTBOPU-
TEJIEHO

3a4TCHO

HEC 3a4TCHO

3HATh. OCHOBHBIC q)YHI[aMCHTaHBHBIC SABJICHUA U (bPISI/I‘ICCKI/IC
3aKOHBI JJICKTPUUYCCTBA U MArH€TU3Ma Ipu pCIICHUU TUITIOBBIX 3a1a4
QJICKTPOTCXHUKHU C IPUMCHCHUCM MATCMATUYCCKOT' O aIlliapara.

OIlK-1

OIIK-1.6

3Haer
OCHOBHBIE
bynnamen
TaJIbHBIC
SBJICHUSA U
¢duznueck
W€ 3aKOHBI
AIIEKTpUYE
CTBa "

MAarHeTus

B
OCHOBHOM
3HaeT
byHnameH
TaJIbHBIE
SBIICHUS U
¢buznyeck
M€ 3aKOHBI
DIIEKTpHYE

3Haer
HEKOTOPHI
e
¢dbyHnameH
TaJIbHbIE
SBIICHUS U
¢dusnueck
ve 3aKOHBI
ANIEKTPHUE

CTBa n

CTBa u

He 3maer
OCHOBHBIE
byHmame
HTaJIbHBIC
SBJICHUS U
duznueck
ue
3aKOHBI
ANEKTPUY
ecTBa |




Ma  IIpU | MarHeTU3 | MarHeTU3 | MarHeTus
peuieHMM | Ma  IpU [ Ma  IOpU | MAa  TIpH
TUIOBBIX | PELIEHUU | PELUEHUU | PEILICHUU
3a1a4 TUINOBBIX | THIOBBIX | TUIIOBBIX
JIIEKTPOTE | 3a1a4 3a1a4 3a1a4y
XHUKM  C | DIEKTPOTE | DJIEKTPOTE | DIIEKTPOTE
IIPUMEHEH | XHUKM C | XHAUKM C | XHUKH C
ueM IIPUMEHEH | IPUMEHEH | IPUMEHEH
MaTeMaTu | UEM ueMm ueMm
YECKOI0 MareMaTh | MaTeMaTh | MaTemMaTh
amnmapara. | 4eCKoro YECKOIo YECKOIo
amnmapara. | amnmapara. | anmapara.
YMeTb: npuMEHSATh  (U3MYECKHE 3aKOHBI  DJIEKTPHYECTBA |

Mar"a€tusMa IIpyd PCIICHHUMU THIIOBBIX 3aJdad JJICKTPOTCXHUKH C
IMPUMCHCHHUCM MATCMATUUYCCKOI'O arimapara.

Ymeer B Yactuuno | He ymeer
MPUMEHST | OCHOBHOM | yMEET OPUMEHST
b yMeeT NPUMCHAT | b
(U3UYECK | MPUMEHAT | b buznIecK
ue 3aKOHBI | b ¢busnueck | ue
aNeKTpuye | (PU3NYECK | M€ 3aKOHBI | 3aKOHBI
CTBa U | M€ 3aKOHBI | AJIEKTpUUE | DIEKTPHUY
MarHeTH3 | AJIEKTpHYE | CTBA M| ecTBa W
Ma  TIpHU | CTBa U | MarHeTu3 | MarHeTus3
pellleHud | MarHeTH3 |Ma  Tpu | Ma  TpuU
TUTIOBBIX | Ma  TIPH | PEIICHUU | PEIICHUU
3a1au pEIIeHWH | TUIOBBIX | TUIIOBBIX
DIIEKTPOTE | THUMOBBIX | 3a7ad 3a1a4
XHUKH  C | 3a[a4 JIEKTPOTE | ANEKTPOTE
NPUMEHEH | AJIEKTPOTE | XHUKU C | XHUKH C
uemM XHUKA  C | IPUMECHEH | MPUMECHEH
MaTeMaTH | MPUMEHEH | heM uem
4EeCKOro uem MaTeMaTd | MaTeMaTH
ammapara. | MaTeMaTH | 9YeCKOTO 9YEeCKOTO
4eCKOro anmapara. | anmapara.
armmapara.

BJIaJACTh: ITIOHMMAHUEM q)YHHaMeHTaJ'II)HI)IX SIBIICHUH H YMCHUEM
MNPUMCHATDH (I)I/I3I/I‘-ICCKI/IG 3aKOHBI JJICKTPUYUCCTBA U MAIHCTHU3MaA IIPU

pPEIICHNH THUIOBBIX 3a1a4 dJCKTPOTEXHUKH C TNPUMEHEHUEM

MaTeMaTHYECKOTO anmnapara.
B mnosnnon | B ITnoxo He
Mepe OCHOBHOM | IOHMMAeT | MOHWMAeT
BIIAJICET BJIAJIEET ¢bynnamen | pyHaame
MOHMMaHHU | MOHMMAaHH | TaJbHbIE HTaJIbHBIX
eM eM SIBTICHUS W | SIBIICHHUIA
dbynnamen | pyHIaMeH | HE yMeeT | U HE
TIBHBIX | TANBHBIX | IPAMEHAT | YMEET
SIBJICHUW W | SIBICHUM U | b TIPUMEHSIT
YMEHUEM | yMEeHueM | (pu3uyeck | b
NPUMEHST | MPUMEHST | W€ 3aKOHBI | (hu3myeck
b b JJIEKTpHUE | Ue
¢usuueck | puU3MUECK | CTBa U | 3aKOHBI
M€ 3aKOHBI | M€ 3aKOHBI | MAaTHETH3 | DJIEKTPHY
AIIEKTPUYE | DJIEKTPUYE | Ma  TIpU | €CTBa |
CTBa U | CTBa U | pEeIICHUU | MarHeTH3




MarHeTu3 | MardHeTus | THUIOBBIX | Ma  IIpU
Ma  IIp4d | Ma  IIpH | 3a7a4 peuieHuu
pELICHUU | PELICHUU | DIEKTPOTE | THUIIOBBIX
TUIOBBIX | THIOBBIX | XHUKM  C | 3aJ1a4
3a1a4 3a1a4 IIPUMEHEH | DJIEKTPOTE
JJIEKTPOTE | DIEKTPOTE | UEM XHUKH C
XHUKA C | XHAKM C | MaTeMaTu | IPUMEHEH
IIPUMEHEH | IPUMEHEH | YECKOro ueMm
ueM ueM anmapara. | MaTeMaru
MaTeMaTyd | MaTeMaTu YECKOI0
YECKOI'0 YECKOI'o arnmnapara.
anmnapara. | anmapara.

OHCHO‘{HBIG MaTCpUuaibl JJIs1 IMPOBCACHUA TCKYLICTO KOHTPOJIA )41

MPOMEKYTOUHOM aTTecTanuu npuBeneHbl B [lpunoxenun k paboueil mporpamme
JUCITUTUTUHBI.

[TonHBIA KOMILIEKT 3aJlaHUM U MaTepuajoB, HEOOXOIUMBIX JUIsI OLIEHUBAHUS
pe3ynbTaToB O0yUEHHUS 10 AUCIUIUIMHE, XPAHUTCS Ha Kadeape pa3padoTIuKa.

5. Y4eOHO-MeTOoIMYecKoe U HH(POPMALIMOHHOE o0ecniedeHHe JUCTHILIHHbI
5.1. YueOHO-MeTOANYECKOE 00ecIeuyeHHue

5.1.1. OcHoBHas nuTEpaTypa

1. Copokun, B. C. Marepuanibl U 3J€MEHThI AJIEKTPOHHON TEXHUKH : YYCOHHUK
1utst By30B : B 2 Tomax / B. C. Copoxkun, b. JI. Autunos, H. I1. JIazapeBa. — 3-e usn.,

crep. — Cankr-IlerepOypr : Jlanp, 2022 — Tom 2 : AKTHBHBIE TUIJICKTPHUKH,
MarHUTHBIE MaTe€pHUaibl, JIEMEHTBl IEKTPOHHON TexHuku. — 2022. — 380 c. —
ISBN 978-5-507-44648-3. — Texct: onexkTponHsblii / Jlanb AIEKTPOHHO-

onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/238514.

2. O6pycuuk, B. I[1. MarHuTHbIE 371€MEHTHI 3JICKTPOHHBIX YCTPOUCTB : ydeOHOE
nocobue / B. II. O6pycuuk. — MockBa : TYCVYP, 2006. — 61 c.— Tekcr:
ANEKTPOHHBIN //  JlaHb :  DJIEKTPOHHO-OMOIMOTEYHAs  CHCTEMA. URL:
https://e.lanbook.com/book/11520.

5.1.2./lonomHUTEIRHAS TUTEPATYPA

1. Tpancopmaropsl : yuebnoe mocodue / A. C.CepeOpsxoB. - M. :
W3 naTenbckuit JIOM MDBU, 2019. - 360 C. - URL:
http://www.studentlibrary.ru/book/ISBN9785383012437.html. - ISBN 978-5-383-
01243-7. - TekcT : 3IeKTPOHHBIM.

2. MarHutHbI€ 3JIEMEHTHI JIEKTPOHHBIX YCTPOMCTB :
M.®. CagwsikoB. - Kazanb KIDY, 2004. - 92 c. -
HEMOCPEACTBEHHBIN.

yueOHoe mocobue /
2074. - Tekct

3. MarauTHbeie MaTepuaiabl W DJIEMEHThl : Y4yeOHUK i By30B / A. A.
[Ipeobpaxkenckuii, E. I'. bumap6. - 3-e u3zz., nepepad. u jnom. - M. : Beicul. mik.,
1986. - 352 c. : mi. - TekcT : HEMOCPEACTBEHHBIH.


https://e.lanbook.com/book/238514

5.2. MudopmanuonHoe odecnedeHune

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI

i}i HaumeHoBaHUE JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccbuika
1 |DnexTpoHHO-OMOMMOTEYHAs cucTeMa «JlaHby https://e.lanbook.com/
2 |DnexkTpoHHO-OMONIMOTEUHAs crcTema «iD0OoKS.ruy https://ibooks.ru/
3 [DnexTponHO-6ubIHOTEUHAs crcTema «DOOK.ruy» https://www.book.ru/
4  |DHumknoneauu, CIoBapy, CIpPaBOUYHUKU http://www.rubricon.com
5 [[Topran "OtkpbiTOC 0OpazoBaHue” http://npoed.ru

5.2.2. TIpodeccronanbhbie 0a3bl AaHHBIX / MH)OpPMAIMOHHO-CIIPaBOYHBIE CUCTEMBI

HaumenoBanue npodeccnoHanbHbIX 0a3
JTAHHBIX

Anpec

Pexxum nocrtyna

Poccuiickag HaumoHanpHas OMOIMoTeKa

http://nir.ru/

http://nir.ru/

Enmoe OIHO srocTyna ®Inttp://window.edu.ru/ http://window.ed u.ru/
00pa3oBaTeNbHBIM peCypcaM
Web of Science https://webofknowledge.com |https://webofkno
/ wledge.com/

Ku6epJlennnka B https://cyberleninka.ru/ B. hitps://cyberle

ninka.ru/
Hayunass  anektponHas  OuOimoTeka PRT AT
eLIBRARY RU http://elibrary.ru http://elibrary.ru

dusnka n TeXHUKa ITOJIYITIPOBOAHHKOB

journals.ioffe.ru

journals.ioffe.ru

KypHan rexHuueckoi Gpu3nKu

journals.ioffe.ru

journals.ioffe.ru

5.2.3. JIunieH3MOHHOE W CBOOOJHO  pPAacCHpPOCTpaHSIEMOE  IPOTPaMMHOE
oOecrieyeHue AUCIUIUIUHbI
HaumenoBanue
HOTpAMMHOTO Omncarie PeKBU3UTHI TOATBEPIKAAIOIINX
obecreueHus JIORYMEHTOB
Eoavien Chrome Cucrema mowucka wuHpopmanuu B(CBoOOmHas nuneH3us Hewnck.
paysep CETH MHTEPHET mpaBo. beccpodno
NI Academic  Site H;f“ “porpaMMHororog(;;‘i‘ii‘;?g 3A0 "Co¢rJlaitn Tpeiin"
License  — Multisimi O — P Ne2013.39442 Hewuckn. mpaBo.
Teaching Only (Smaii) porp P beccpouno
MPOCKTHPOBAHUSI
LabVIEW  Professional|Cpena rpa¢puueckoro| 3A0 "CodrJlaituTpeiin"
Development System for|mporpamMupoBanusi ¥ pa3paboTku|Ne2013.39442 Hewucki. mpago.
Windows MPUIIOKCHUN Beccpouno
3A0 "CodrJlaituTpeiin"
Adobe Acrobat Haxer nporpaniv Ne2013.39442 Hewnckn. mnpaso.
LMS Moodle IO nns sddextuBHOTO OHNMAKH-|{CBOOOMHAs mnuneH3us Hewucki.
B3aUMOJICHCTBHS _TperoaBarelisi u[npaBo. beccpouno

6. MaTepuaJbHO-TEXHUYECKOE O0ecneuyeHue U CIUIINHbI



HaumenoBanue BHUaa

HaumenoBanue yueOHOI

y4aeOHO# pabOTHI ayIUTOPHH, ITepedeHr HEOOXOTUMOTO O0OPYIOBAHUS U
CTICIUATM3UPOBAHHON TEXHUYECKUX CPEICTB O0yUCHHS
naboparopuun
Jlexuuu YueOHast ayIUTOPHS IS Crienmanu3upoBaHHAS yaeOHas MeOeb,
MPOBEJICHUSI 3aHATHI TEXHHUUYECKUE CPEACTBa OOYUCHUs, CITyXallue IS
JEKIHOHHOI'0 THIIA MIPEICTABJICHHS y4aeOHOI uHbopMauu
Oompmiod  ayauTopuu  (MYJIBTUMEIUWHBIN
MPOEKTOp, KOMIBIOTEp (HOYTOYK), DJKpaH),
JEMOHCTpAIIMOHHOEe 000py/IOBaHue, Y4eOHO-
HarJsAHbIe TOCOOUS
[Ipaktuyeckue |Yuebnas  aymuropus | Cnenuanu3upoBaHHas — ydeOHas — meOeub,
3aHATH HPOBEACHNUA 3aHATUH| TeXHUYECKUE cpeacTBa oOydeHus
CEMHHApCKOro THIA,| (MynbTUMEIUNHBIM  IPOEKTOpP, KOMIIBIOTEP
TPYMNOBBIX M MHIMBHIY-| (1oy16yK), SKpaH) U Ip.
AITbHBIX KOHCYJIbTaLU,
TEKYIIETO KOHTPOJIS 1/1
MIPOMEKYTOUHOH arTecTauuu
Jlaboparopubeie |Yuebnas naboparopus A-408 Crienmanu3upoBaHHOE nmabopaTopHoOe
paboTHI o0opymoBaHue MO MPOQUIIIO JIA00OPATOPHH:
JlaGoparopusrii cten Nel
JlaboparopHsrii cter No2
Jlaboparopusiit cter No3
JlaGoparopHsrii cTeH No4
KoMIbroTepHBbIi Kiacc ¢ Crenmanu3upoBaHHas yaeOHas MeOelb,
BbIX0J0M B MHTepner A-405 TEXHUYECKUE cpeicTBa 00y4eHus
(MyIbTUMEIUNUHBIM  IPOEKTOpP, KOMIIBIOTEP
(HOYTOYK), 9KpaH), JIUIIEH3UOHHOE
MIpOrpaMMHOE oOecreyeHue
KommbroTepHsblii K1ace ¢ CneunanusupoBanHas yueOHas meOenb Ha 30
BeixogoM B MuTeprer B-600a | mocagounsix  mect, 30  KOMIBIOTEPOB,
TEXHUUYECKHE CPEJCTBA OOyueHUs: (MyIbTHMeE-
JTUWHBIN  TPOEKTOpP, KOMMBIOTEp (HOYTOYK),
JKpaH), BHJIEOKAMEPHI, MIPOrpaMMHOE
o0ecrnieyeHue
CamocrostenbHas |KoMmbroTepHBIN K1acc ¢ CrneuunanusupoBanHasi yueObHass mebenp Ha 30
pabora BeixogoM B MuTeprer B-600a | mocagounsix  mect, 30  KOMIBIOTEPOB,

TEXHUUYECKHE CPEJCTBA OOyueHUus: (MylIbTHMeE-
JTUWHBIA  TPOEKTOpP, KOMMBIOTEp (HOYTOYK),
9KpaH), BUJICOKaMEpHI, MPOrpaMMHOE
o0ecrnieyeHue

YuraapHbIH 3a1
OUOIUOTEKU

CrnenuanusupoBaHHas MeOellb, KOMITbIOTEPHAs
TEXHHKA C BO3MOXHOCTBIO BbIX0OJ1a B MIHTepHET
u obecrieuenuem gocrymna B dUOC, skpan,
MYJIBTUMEAUMHBIN IPOEKTOP, TPOrPaMMHOE
o0ecrieyeHue

7. Oco0eHHOCTH OPraHM3alMu 00Pa30BaTeIbHOM AeITeJIbHOCTH JAJIsl JIUIL C
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 3/I0POBbSI H MHBAJIU/I0OB

JIutia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) u MHBaIMIBI UMEIOT




BO3MOKHOCTh OECHPEMSITCTBEHHO IMEPEMEIaThbcs M3 OJHOTO y4eOHO-1ab0paTOpPHOTO
KopIyca B JpYrod, HNOJHATHCS HA BCE D3TaXU Y4eOHO-IAOOPATOPHBIX KOPIIYCOB,
3aHUMAaTbCsl B Y4YEOHBIX UM HMHBIX [OMELIEHHUAX C YYETOM OCOOCHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHS U COCTOSIHUSA 37J0POBBSL.

Jnsa obydenus ymuy ¢ OB3 M MHBanMao0B, UMEIOUIMX HapyIIEHHUS OINOPHO-
JIBUTATEJILHOTO ammnapaTa, 0OeCHEeYeHbl yCIOBUS OECHpPENATCTBEHHOTO JOCTYNa BO
Bce yueOHble nomenieHus. MiHpopmaius o cienuaibHbIX YCIOBUSAX, CO3JaHHBIX IS
oOyuatomuxcs ¢ OB3 u wuHBanuMmoB, pa3MelleHa Ha caiiTe yHUBEpCHTETa
www//kgeu.ru. Mimeercst BO3MOXKHOCTb OKa3aHUs TEXHUYECKOM ITOMOIIM aCCUCTEHTOM,
a TaKOKe YCIIYT CYpJOIEPEBOTIUKOB U TH(PIOCYPAOTIEPEBOAIUKOB.

JUtst aganTanuu K BocnpusaTuio Jmuamu ¢ OB3 u nHBanuaaMu ¢ HapyIe€HHbIM
CIIyXOM CIIPaBOYHOTO, Y4eOHOTO MaTepuana MO JUCIHUILUIMHE O00eCredrBaIoTCs
CJIEIYIOLIUE YCIIOBUSA:

- JUIS JTy4dlled OpUEeHTALUU B Ay AUTOPUH, IPUMEHSIOTCSI CUTHAJIbI OIIOBEILIEHUS
O HayaJie ¥ KOHIIE 3aHATHUSA (CIIOBO «3BOHOK» MUILIETCS HA JJOCKE);

- BHUMaHUE CJIa0OoCTbIIANIEr0 O00y4arolerocs MpHUBIEKAeTCd MeAarorom
KECTOM (Ha IJIeUO KJIAJIETCs pyKa, OCYILIECTBISETCS HEPE3KOE MOXJIONbIBAaHUE);

- pazroBapuBas ¢ OOy4YaroIIMMCs, IEJAaroruyeckuil pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH MPEIIOKEHUAMHU, oOecreurBasi BO3MOKHOCTb
YTEHUS 10 Ty0am.

KommneHcanusi 3aTpyIHEHM pPEYEBOr0O M HWHTEUIEKTYaJbHOTO Pa3BUTHUS
cabOCbIIAIMX 00yYarOIIUXCsl MPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, TUArpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAIUN C
TUNEPCCHIIKAMH, KOMMEHTHPYIOUTUMU OT/IETIbHbIE KOMIIOHEHTBI U300paKEeHHUS;

- PEryJIsipHOTO TNPUMEHEHHsI YIOPaKHEHHM Ha Trpaduueckoe BbIICICHHUE
CYILLECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- obecriedyeHs] BO3MOXKHOCTH JUIsi OOYyYaroLIerocss IMOJIyUYUTh aJpECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEpe HEOOXOAUMOCTH.

Jlnig ananTanuu K BocrpusTHio unaMu ¢ OB3 u nHBanuaamu ¢ HapyleHusIMu
3peHus CIIPaBOYHOIO, y4eOHoro, IIPOCBETUTEIIHCKOTO MaTepuana,
IPEeIyCMOTPEHHOTO 00pa30BaTEIbHOW MPOrpaMMOil M0 BHIOPAaHHOMY HalpaBJICHUIO
HOJIFOTOBKH, 00ECIICUNBAIOTCS CIEAYIOINE YCIOBUS:

- BeJIeTCs ajianTtanus opUIMaIbHOrO caiiTa B ceTu HTepHEeT ¢ y4eTOM 0COOBIX
NOTPeOHOCTEN MHBAIKIOB 110 3pEHUI0, 00ECIEYNBAETCS HAJTMUYKUE KPYIHOPU(PTOBOH
CIPAaBOYHON MH(POPMALIMM O PACIUCAHUMU YYEOHBIX 3aHSITHIA;

- IEJaTOTUYECKUd pabOTHUK, €ro coOeceAHUK (MpU HEOOXOJIUMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUHU, NMPEACTABISIOTCA 00YUYaIOIUMCS, MIPU STOM KaK[IbIi
pa3 Ha3bIBAE€TCs TOT, K KOMY N€Jaroruueckuii paboTHUK oOpaniaeTcs;

- IEUCTBHUSI, JKECThI, MEPEMELIECHUsI MEJaroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHPYIOTCS;

- meyaTHass wWHOpMAINMS TpeAoCTaBiuseTcs KpymHbiM Tmpudrtom (ot 18
IIYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEILIEHHOCTH MTOMEILEHUII;

- IPEAOCTABIIAETCS BO3MOXHOCTh HCIIOJIB30BaTh KOMIIBIOTEPBI BO BpeMs
3aHITHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 JKEJTaHUI0 00YJaIOUXCs).



http://www.kgeu.ru/

dopMa TpOBENCHUS TEKYyUIEM MW NOPOMEKYTOUHOM  aTTECTAlMU  JJIs
oOyuaronuxcs ¢ OB3 u MHBaIUIIOB OMpenenseTcs NeaarornieckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM IiaHoM. [Ipu HeoOxoammoctu oOyuaromemycs ¢ OB3,
WHBAIIMY C YYETOM UX MUHAMBUAYAJIbHBIX NMCUXO(PU3NUECKUX OCOOCHHOCTEN NaeTcs
BO3MOKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAIlMI0 YCTHO, MUCbMEHHO Ha Oymare,
MUCbMEHHO Ha KOMIIbIOTEpPE, B (popMEe TECTUPOBAHUS U T.II., TMOO MPEAOCTABISACTCS
JIOTIOJIHUTENIBHOE BPEMS JJIs1 TOATOTOBKHU OTBETA.

8. MeToauyeckue pexoMeHAAlMHU AJsl NpenojgaBarteseil Mo OpraHu3auuu
BOCIIMTATEJbHOH PadOTHI ¢ 00yYAOIMMHUCH.

Meroanueckoe obecrieueHre mpoiecca BOCIUTaHUs 00yYaroIMXCcs BhICTYIAET
OIHUM U3 OMNpeAesstonux (akToOpoB  BBICOKOIO  KauyecTBa OOpa3OBaHMUS.
[IpenonaBarens By3a, IEMOHCTPHUPYS BBICOKMH NIpPO(EeCcCCHOHAIU3M, 3PYIULHUIO,
YETKYIO TPaXIAHCKYIO MO3UIINIO, CAMOJAUCIUILUIMHY, TBOPUYECKUHI MOAXO0/ B PEIICHUH
npodeCCUOHANIBHBIX 3a/lady, B XOJ¢ 00pa30BaTeNIbHOrO Mpoliecca CIOCOOCTBYET
GhopMUPOBAHUIO TAPMOHUYHOU JTUYHOCTH.

[Ipn peanu3anuu AUCHUIUIMHBI IPENOJABATENIb MOXET HCIOJIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHON PaOOTHI:

- MeToJbl (OPMHUPOBAHUSA CO3HAHUS JUYHOCTU (Oecena, AMCIYT, BHYIICHHE,
UHCTPYKTQX, KOHTPOJIb, OOBSICHEHHE, TPHUMEpP, CAMOKOHTPOJb, pacckas, COBET,
yoexxaeHue u ap.);

- METOJbl OpraHu3allud ACSATEIHHOCTH M (POPMUPOBAHUS OIBITA MOBEICHUS
(3amaHue, OOILECTBEHHOE MHEHHME, IIearoruyeckoe TpeOOoBaHUE, MOPYYEHHUE,
pUyYeHUe, CO3aHNE BOCTIUTHIBAIOIINX CUTYAIINI, TPEHUHT, YIIPAXKHEHHE, U JP.);

- METOJIbl MOTHBAIIMU JIEATETLHOCTH U TOBEJeHUs (0J00pEHHUE, MOOIUIPEHHE
COLIMAJILHOM aKTHUBHOCTH, MOpPULAHUE, CO3JaHUE CHUTyalludl ycrnexa, CO3/1aHue
CUTYaLMH 7151 SMOLIMOHATIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, COPEBHOBAHUE U JP.)

[Ipu peanuzanuu  JUCHUIUIMHBI  MPENOJABaTeNib  JIOJDKEH  yUYUTHIBATh
CJIEIYIOLIME HANIPaBJICHUs] BOCIUTATEIbHON JESTEIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe 6ocnumaHnue:

- popMupoBaHHEe y OOYYaIOIIMXCS IIEIOCTHOIO MHPOBO33PEHUS, POCCHUICKON
UJICHTUYHOCTH, YBaKEHHUS K CBOEH ceMbe, OOLIECTBY, TOCYIapPCTBY, IPUHATHIM B CEMBE U
00I1IeCTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIIMOHATBHOMY,
KyJIbTYPHOMY W HWCTOPUYECKOMY Haclenuto, (OPMHUpPOBAHUE CTPEMIICHHS K €ro
COXPaHEHHIO U PA3BUTHIO;

- popMupoBaHKe y 00yUaArONIUXCS AKTUBHOW TPaXKIaHCKOMW MO3MIIMH, OCHOBAHHOMN
Ha TPAJMIIMOHHBIX KYJIBTYpPHBIX, TyXOBHBIX M HPABCTBEHHBIX IIEHHOCTSIX POCCHICKOTO
oOlecTBa, /sl TOBBIIEHUS CIOCOOHOCTH OTBETCTBEHHO PEaIM30BHIBATH CBOU
KOHCTUTYIIMOHHBIE IIPaBa U 00s13aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYpbl O0YUYaIOIIUXCS, paCIIUPEHHE
KOHCTPYKTUBHOTO YYacTHsS B TPHHITHH PEIICHHWM, 3aTpardBalOIIUX HX TpaBa U
MHTEPECHI, B TOM YHCIIe B Pa3IMYHbIX (pOpMax caMOOpraHU3alMK, CAMOYIIPABIICHNUS,
0OIIECTBEHHO-3HAUNMOM JICSATCIIbHOCTH;

- opMuUpOBaHWE MOTHUBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIIOUIMX  MPOTHBOCTOSATH  AKCTPEMHU3MY,  KceHohoOuw,



JUCKPUMHUHALIMM 110 COLMAIBHBIM, PEJIMIHO3HBIM, PAaCOBBIM, HAalMOHAJIbHBIM
IpU3HAKaM, MEXITHUUECKOH M MEXKOH(ECCHOHAIBHON HETEpPIUMOCTH, IPYTUM
HEraTUBHBIM COLUAJIbHBIM SIBJICHUSM.

Llyxoeno-upascmeennoe socnumanue:

- BOCIIUTAHWE YYyBCTBA JOCTOMHCTBA, YE€CTH M YECTHOCTH, COBECTIUBOCTH,
YBAXEHUS K POAUTEISM, YUNUTEIAM, JIFOASAM CTapIIEro MOKOJICHUS;

- popMupoBaHME NPUHLHUIIOB KOJUIEKTHBU3MA M COJMIAPHOCTH, JyXa
MUJIOCEP/IUs U COCTPaJaHusi, MPUBBIUYKH 3a00THUTHCS O JIOAAX, HAXOIALINXCA B
TPYIHOW )KU3HEHHOU CUTYallWH;

- popMupoBaHUE CONMIAAPHOCTH M YYBCTBA COLMAIBHONW OTBETCTBEHHOCTH IIO
OTHOILICHMIO K JIFOJSIM C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 30POBbS, MPEOAOJICHHUE
NICUXOJIOTUYECKNX OapbepoB MO OTHOLWIEHWIO K JIOASIM C OrpaHU4YEHHBIMU
BO3MOKHOCTSIMU;

- popMupoBaHHE SMOILMOHAIBLHO HACBIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTO
OTHOUIEHHUSI K MUPY, CIOCOOHOCTH U YMEHUS NepeiaBaTh JIPYTUM CBOW ACTETHUYECKUN
OIIBIT.

Kynemyphno-npoceemumensckoe gocnumanue:

- popMHUpoOBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popMUpOBaHUE YBAKEHUS K KYJIbTYPHBIM IIEHHOCTSIM POJHOIO TOPOJia, Kpas,
CTpaHBI;

- IOBBITIICHUE TIO3HABATEILHON aKTUBHOCTH O0YYaFOIIIHXCA.

Hayuno-obpazosamenvnoe socnumanue:

- hopMupoBaHue y 00y4arOUXCsI HAYYHOTO MUPOBO33PEHUS,

- popMuUpOBaHUE YMEHHS TIOJyJaTh 3SHAHUS;

- popMupOBaHNE HABBHIKOB aHAJM3a W CHHTE3a MH(POPMAIMH, B TOM YHUCIIC B
npodeCCHOHAIBHOM 001acTH.



BHocuMble H3MeHeHHMs U YTBePKIeHUs1 HA HOBBI y4eOHbIN roj
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Ipunosrcenue x paboueii
npozpamme OUCYUniIuHbl

(I)ellepa.m:l{oe rocyrapCcrBeHHO¢€ OI0IKETHOE 06pa30BaTeJ'ILHOC

@ MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA30OBAHUS POCCUIICKON ®EJIEPALIIU
yupesKJaeHHue BbICIIEro o0pa3oBaHus

KI'9Y KA3AHCKHIl T'OCYJAPCTBEHHBIN DHEPTETUYECKUI YHUBEPCUTET»
(PI'bOY BO «KI'9Y»)
OLNEHOYHBIE MATEPUAJIBI
10 AMCHUTIHHE
MarauTHbIE 3JIEMEHTHI AJIEKTPOHHBIX YCTPOKUCTB
Hamnpasnenue noaAroToBKu 11.03.04 «DAEKTPOHUKA U HAHOAJIEKTPOHUKA
Ksamudukanus bakanasp

r. Kazanp, 2023



OneHouHble MaTEpHAIbl MO JAUCIUILUIMHE, TPEeIHA3HAYCHHBI JJI1 OlICHUBAHUS
PE3yNIbTaTOB 00YUYEHHS Ha COOTBETCTBHE MHAUKATOPAM JOCTIKEHHUS KOMITICTCHITUH.

OueHuBaHue pe3yJabTaTOB OOY4YEHHS MO JUCLUUIUIMHE OCYIIECTBISETCA B
pamkax Tekymero koutposs (TK) u mpoMexyTodHol aTTecTannu, IPOBOJAUMBIX 10
oampHO-perTunroBoi cucreme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 5
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Paspea 1. TK1
«DJIEKTPOMATHETH3M, 15
JUHAMHYeCKHUe Npouecchl Ipu 15 | 0-15 15-20
20
nepeMarHH4MBAHUH
(¢eppoMarseTuxkoB».
TecT unm MUCHbMEHHBINA OMPOC 7
3amuTa 1a60paTopHON pabOTHI 8
N TK2
Pazgen 2. «KOHCTPYKTHBHBIH
pacuer TpaHcdopmarTopa
15-
padoTauero B IByXTaKTHOM 15 |0-15 20 15-20
pexuMe nepeMarHMYMBaAHUA.))
TecT win NMCbMEHHBINA ONPOC 7
3amuTa 1a00paTopHON pabOTHI 8
Pazgea 3. TK3
«TpaunchopmaTopHbie 15 |0-15 15- 15-20
JATYHKH. 20
TecT W1 MMCbMEHHBINA OMPOC 7
P
3amuTa 1a60paTopHOil paboThI 8
IIpome:xxyTOYHAs aTTECTALMA oM 0-40
(3x3amen)
3ajaHue MPOMEKYTOUHOM 0-10
aTTecTaluu
B nucemenHoii popme no 0-30
ometam

2. OueHOYHbIe MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTalluu
[IIxana olieHKH pe3yJbTaTOB OOYUYEHUS M0 JUCHUTLIINHE:



YpoBeHb chOPMUPOBAHHOCTH

WHJIMKATOpa KOMIIETEHIIUU

Huxe

Boicoknit | Cpenuuit Huzkni
3amranu- CpPEIHEro
Kon Kon POBAaHHBIC oT 85 1o 100| ot 70 1o 84 | ot 55 10 69 |oT 0 10 54
KOMIIe- | WHIWKATOpa pe3yIbTaThI
TEHIMH | KOMIIETEHIMH | OOy4eHHMs 110 [lIxana oneHnBaHUs
HCIUILINHE HEYIOB-
8 ! OTJINYHO XOopouro YAOBJICT" HCT}];l;l)pl/I'
BOPUTCIILHO TeIBHO
3a4TEHO HE 3a4TEHO
3HAaTh: OCHOBHBIC (YHIAMECHTAIbHBIC SBICHHUS W  (DU3HUECKUC
3aKOHBI DJICKTPUYECTBA M MarHETHU3Ma MPH PEIICHUHU THUIIOBBIX 3aja4
AJIEKTPOTEXHUKHU C MPUMEHEHNEM MaTeMaTHYeCKOro anmapara.
3Haer B 3Haer He 3mnaer
OCHOBHBIC | OCHOBHOM | HEKOTOPBI | OCHOBHBIE
dbyHgameH | 3HaeT e bynname
TaJIbHBIE dbyHaameH | pyHAaMeH | HTaJbHbBIC
SIBIICHUSA U | TaJIbHBIE TaJIbHBIE SBJICHUA U
dusnyecK | ABICHUS W | ABICHUS U | (PU3UUECK
ve 3aKoHbI | pusnueck | puznyueck | ue
AJIGKTpUYE | M€ 3aKOHBI | U€ 3aKOHBI | 3aKOHBI
CTBa U | DJICKTpHUYE | JICKTPHUE | SJCKTPHUY
Mar"deTus | cTBa U | CTBa H|ecTBA W
Ma IPH | MATHETU3 | MarHeTU3 | MarHeTu3
peleHun | Ma mpu | Ma IpH | Ma  TIpH
TUIOBBIX | PCIICHUH | PEIICHUU | PEIICHUU
3aza4 TUIIOBBIX | TUIOBBIX | THIIOBBIX
3JIEKTPOTE | 3a]a4 3a1a4 3a1a4
XHUKHA  C | DJICKTPOTE | DJICKTPOTE | DJICKTPOTE
NPUMEHCH | XHUKH € | XHUKH € | XHUKH  C
HEM MPUMEHEH | MPUMEHEH | MPUMEHEH
OIIK-1 | OIIK-1.6 MaTEMaTH | UEM HeM AEM
YECKOI'0 MareMaTd | MaTeMaTh | MaTeMaTd
ammapara. | 9YecKoro YEeCKOro YEeCKOIro
amnmapara. | ammapara. | anmapara.
YMeTh: TpUMEHATh (U3NYECKUE 3aKOHBI DIIEKTPUYECTBA U

Mari€tTusMa IIpu PCIICHHUU THIIOBBIX 3aJdad J3JICKTPOTCXHUKHU C
MPUMCHCHHUECM MATCMATUUYCCKOrI'0 armapara.

Ymeer
NPUMEHST
b
buznueck
W€ 3aKOHBI
AIIEKTpUYE
CTBa "
MarHeTH3
Ma  IpH
pemeHnH
TUIIOBBIX
3aj1a4
DIIEKTPOTE
XHUKH €
pUMEHEeH

B
OCHOBHOM
yMeeT
OPUMEHST
b
¢buznueck
W€ 3aKOHBI
DIIEKTpHYE
CTBa u
MarHeTH3
Ma  IpH
peleHnu
THUTIOBBIX
3a1a4
AIIEKTPOTE

YacTtuuHO
yMeer
MIPUMEHSAT
b
¢usnueck
e 3aKOHBI
3JIEKTpHUYE
CTBa u
MarHeTHu3
Ma npu
pelLIeHnn
THUIOBBIX
3a7a4
3JIEKTPOTE
XHUKH C

He ymeer
PUMEHST
b
duznueck
ne
3aKOHBI
ANEKTPUY
ecTBa |
MarHeTus
Ma  TIpu
peleHuH
THUIIOBBIX
3ama4y
EKTPOTE
XHUKH ~ C




HeM XHUKH  C | MPUMEHEH | IPUMEHEH
MaTeMaTH | MPUMEHEH | heM HeM
YeCKOT0 HeM MaTeMaTH | MaTeMaTHh
amnrapara. | MaTeéMaTh | YeCKOro YECKOTO
YECKOTO anmapara. | arnrapara.
amnmapara.
BIQJICTh: TIOHMMAaHHWEM (YHIAMEHTAIBHBIX SBICHHA W YMEHUEM
MPUMEHSTh (PU3NYSCKUE 3aKOHBI SJICKTPHUECTBA U MarHeTu3Ma mpu
pEIICHUU THIOBBIX 3aJa4 JJICKTPOTEXHUKH C TPUMEHEHUEM
MaTEeMaTU4YeCKOro anmnapara.
B mnoxanoii | B IImoxo He
Mepe OCHOBHOM | IOHUMAEeT | IIOHUMAEeT
BJIQJICET BIIQJICCT ¢dbyanamen | dyrmame
MMOHMMAHU | IOHUMAaHU | TAJILHBIE HTaJIbHBIX
eM eM SIBJICHUS U | SBJICHUH
¢yHnameH | ¢yHIaMeH | HE yMeEeT | U HE
TaJIbHBIX TaIbHBIX OPUMEHST | yMeeT
SIBJICHUU U | ABJICHHUU U | b MPUMEHST
YyMEHHEM | yMeHHeM | (u3uveck | b
MPUMEHSAT | MPUMEHAT | M€ 3aKOHBI | GU3HUECK
b b JJIEKTpUYE | Ue
¢uszuveck | pusnmyecKk | cTBa U | 3aKOHEI
M€ 3aKOHBI | U€ 3aKOHBI | MATHETU3 | DJIEKTPUY
AJNIEKTPHUYE | JIEKTPUYE | Ma IpH | ecTBa U
CcTBa " | CTBa U | peUICHUU | MarHeTHu3
MardeTh3 | MarHeTu3 | THIIOBBIX Ma  TIpH
Ma pu | Ma pH | 3a/1a4 pelICHUN
pEIICHUH | PEIICHUU | DJICKTPOTE | THITOBBIX
THIIOBBIX THIIOBBIX XHUKA ¢ | 3a1a4
3a1a4 3a1a4 NPUMEHEH | 3JEKTPOTE
ANEKTPOTE | DIEKTPOTE | HEM XHUKA C
XHUKH C | XHUKM € | MaTeMaTH | IPUMEHEH
MPUMEHEH | MIPUMEHEH | YeCKOTo HeM
HeM HeM ammapara. | MaTeMaru
MaTeMaTH | MaTeMaTH YeCKOTO
YECKOTO YECKOTO amnrmapara.
amnmaparTa. | anmapara.

OreHKa «OTJIMYHO» BBICTABIIACTCS 32 BBITIOJHEHUE U 3aIUTY J1a00paTOPHBIX
paboT B ceMmecTpe; TECTOBBIX 3aJaHUil; TIy0okoe MOHMMaHHE (PyHAAMEHTaJIbHBIX
SIBIICHUI DJIEKTPUYECTBA W MarHeTu3Ma, IIOJIHbIE U COJep)KaTelIbHbIe OTBETHl Ha
BOIPOCKI OuJieTa (TEOPETUUECKOE U MPAKTUIECKOE 3a/1aHUE);

OrieHKa «XOPOII0» BHICTABIISICTCS 32 BHITIOJHEHUE W 3AIUTY JTaOOPaTOPHBIX
paboT B ceMecTpe; TECTOBBIX 3aJaHuM, TITyOOKOe MOHMMaHuEe (PyHIaMEHTaJbHBIX
SBJICHMA DJIGKTPUYECTBAa ¥ MarHeTU3Ma, OTBETHI Ha BOMPOCH  Owuiera
(TeopeTHuecKoe WM NPAKTUYECKOE 3aJJaHNUE);

OreHKa «y/I0BJIETBOPUTEIBLHO» BBICTABIISICTCS 32 BBIMOJHEHUE U 3aIUTY
Ja00paTOPHBIX Pa0OT B CEMECTPE U TECTOBBIX 3aJIaHUI;

OrneHka «HeY/AOBJIETBOPUTEIBLHO» BBICTABISICTCSI 3a Clladoe M HEMOJHOE

BBINIOJIHEHHE JJa00PATOPHBIX PabOT B CEMECTPE U TECTOBBIX 3aIaHUM.



3. IlepeyeHb O1IEHOUYHBIX CPEICTB

KpaTkass xapakTepuCTHKa OLICHOYHBIX CPEICTB, HCIOJIb3yEMbIX IPU TEKYIIEM
KOHTpPOJIE YCIEBAEMOCTH M MPOMEXKYTOUHOM arrectauy OO0y4aroulerocss Io
JTUCLUIUINHE:

HaumenoBanue Onucanue
OIICHOYHOT'O KpaTkas xapakTepucTuka OIeHOYHOTO CPE/ICTBA OIICHOYHOT'O
cpencTaa cpezicTBa
[lepeuensb 3aannii u
OTHer 1o Brmonnenue na6opan)pH01”4 pa69TLI, o0OpaboTka BOTIPOCOB JIJISI
. pE3yJIbTaTOB HCIBITAHWUH, W3MEPEHHH, SKCIEPUMEHTA. 3alUTHI
nabopaTtopHoit .
paGore (OJIP) O(I)OpMJIeHI/Iev oTyera, 3aImTa pe3yabTaToOB naboparopHoit
71a00paToOpHOI PabOTHI IO OTYETY paboThI, IepeYeHb

TpeOOBaHUH K OTUETY

Cpe,I[CTBO OLCHKU YMCHUS TPUMCHATH ITOJYUCHHBIC
TCOPCTUYCCKHUEC 3HAHUA B HpaKTquCKOﬁ CUTyalluu.
3aﬂaHI/Ie HaIIpaBJICHO Ha OLICHHWBAHHC KOMHGTGHL{I/Iﬁ 110
AUCHUIUIMHE, COACPKUT UYCTKYI0 MHCTPYKLOUIO II0
BBIITOJIHCHUIO UJIM AJITOPUTM HeﬁCTBHﬁ

KomruiekT 3agau u
3aJIaHUN

IIpakTnueckoe
3ananue (I13)

Cucrema CTaHJapTU3UPOBAHHBIX 3a/laHUH,
Tect (Tecr) IIO3BOJISIIOIIIAS aBTOMAaTU3HPOBATh Ipouenypy
M3MEpEeHUs YPOBHs 3HAaHUM ¥ yMEHUH oOydarouierocs

KoMIUIEKT TECTOBBIX
3aJIaHUN

4. TIlepeyeHb KOHTPOJBLHBIX 3aJaHWl WM HMHBbIE MAaTepPHUAJIbI,
HeoOXoaMMble [JIfi ONEHKH 3HAHWil, YMEHHH M HABBIKOB, XapaKTepPH3YHIIHX
Tanbl GOPpMUPOBAHUS KOMIIETEHIMIH B Mpolecce 0CBOEHU TUCIHUIINHBI

Ilpumep 3a0anus

s rekymero kourpoas TKI1:

[TpoBepsiemass kommerennus: OIIK-1 CrmocoGeH HCHoJIb30BaTh  IOJIOKECHHUS,
3aKOHBl M METOJbl E©CTECTBEHHBIX HAyK W MaTEeMaTUKH JUIsl pelieHus 3ajad
WHXEHEPHOU NEeATENbHOCTH, OIIK-1.6 JeMoHcTpupyeT MOHUMAaHUE
byHIaAMEHTAIBHBIX ~ SIBICHUA W  yMEET TMPUMEHATh (U3HUYECKHUE 3aKOHBI
AJIEKTPUYECTBA WM MarHeTU3Ma MpPHU PEIIEHWW TUIIOBBIX 3a7ad JJICKTPOTEXHUKU C
MPUMEHEHUEM MAaTEMaTUYECKOTO arapara.

IIpumep Tecra

Bonpoc Bapuanmer omeema
Knaccudukainus MarHUTHBIX | IO MATHUTHON BOCIIPUMMYHBOCTH
2JIEMEHTOB Ha
JHaMarHeTUKH, 10 HAMPABJIECHUIO MarHuTHOTrO noJist H
mapamMarHeTUKu U | 10 HAIIPaBJICHUIO HAMarHM4eHHOCTH M
dbeppomMarueTuKu
MPOU3BOAUTCS TIO BEJIMUUHE:
Bneninee nposiBiieHue JIMAMAarHETUKW BBITAJKUBAKOTCS W3 BHENTHETO MAarHUTHOTO TIOJISI
JHaMarHeTU3Ma MPOSIBIISETCS | BTSATHUBAIOTCS
B TOM. YTO OHU: Huxak ce0st He TPOSIBISIOT

BennunHa MarHuTHOM OoJblIIe HYIIS




BOCIPUUMYHUBOCTHU Y
MapaMerHETHKOB MEHBIIIC HYJIS
paBHa HYJIIO

[TonHBI KOMIUIEKT 3a/laHUil U MaTepuagoB, HEOOXOIUMBIX ISl OLICHUBAHUS
pe3ynbTaTtoB OOy4YEeHMs MO AUCLUIUIMHE, XpaHUTCA Ha Kadeape pazpaboTuumka U
COEPKUT S0 mecmosbix 80npocos Ha Kadxcoyro KomnemeHyuro, u3 Hux 20% -
3axpvimozo muna, 8§0% - omxkpvimozo muna.

Bormpocsl k KoMIIeKCHOMY 3a1anuto 1K/

DnekTpoMarHeTu3M. OCHOBHBIE COOTHOIIICHUS.

MarHuTHbIC CBOMCTBA BEILICCTB.

OcHoBHBIE CBOMCTBA (heppOMArHeTHKOB.

['ucrepesuc.

OcHoOBHBIE ITapaMeTpbl (HheppOMarHeTUKOB.

JluHaMu4ecKue MmpoIecchl Mpu epeMarinuyuBaHuu (heppoMarHeTHKOB.

SonkowdE

3amaun:
1. Ha xonbiieBOM 3aMKHYTBIN cepAedHUK (puc. 1) paBHOMEpHO HaHECEHA OOMOTKA ¢

yucaoM BUTKOB ® = 200. Ilorepeunoe cedenue konbua npsMoyronsHoe. HapyxHbii
nuametp kosbia D = 16 cMm, BHyTpennuid nuamerp d = 10 cm, a TommuHa b =4 cMm.
Omnpenenure TOK B OOMOTKE KaTyIIKM, MPH KOTOPOM MAarHMTHBI IOTOK B
cepraeunnke @ = 12:10™ B6, eciu MaTepuan cepieuHrKa: a) AepeBo, 6) JTUTast CTalb,
B) JIMCTOBas 3JIEKTPOTEXHHUYECKAas CTallb Mapku D42. B kaxaom nu ciydae Oynaer
BO3MOYKHO MOJYYEHHUE 33JaHHOI0 MarHUTHOTO MOTOKA B CEPACUHUKE?




2) Onpenenure OTHOCUTEIbHbIE MArHUTHBIE MPOHUIIAEMOCTH (L) U MarHUTHBIC
cornportuicHus (Ry) heppoMarHUTHBIX CEPACYHMKOB W3 MPEABIAYINEH 3agaud, a
TaK)Ke MHIYKTUBHOCTH X KaTymiek (L).

OtBet: mys nutou ctanu: p = 1061, Ry, = 2,55'105 1/Om-c, L =156,9 mI'H; nna cranu
mapku D42: p = 1550, Ry, = 1,74:10° 1/Om'c, L = 229,9 MIH.

3) Omnpepnenure, Kak MU3MEHUTCA HHAYKTHUBHOCTh KAaTYyIIKU 3a1add 1, y KOTOpou
MaTepuay CepJCUHHKA BBIMOIHEH M3 cTamu D42, ecinu Tok B oomotke (1 =1,16 A)
YBEJIMYHTH B JIBa pasa.

OTBET: UHYKTUBHOCTh YMEHBIINUTCS IPUOIU3UTENBHO B 2 pasa.

4) Omnpenenure BEIUYHHBI HANPSDKEHHOCTH MarHuTHoro mojis (H), MarHuTHOM
UHAYyKIMK (B), MarHutHOro mortoka (@), MarHuTHOM mpoHHUIaeMocTtu (L),
MarHuTHoro conpotusiieHus (Ry) 1 nHAYKTUBHOCTH (L) KOJBLEBOrO ceplieyHuKa U3
dbeppomarautHoro matepuana mapku SOHII, ecnu monepedynoe ceueHue cepacuHuKa
S=0,7 CM2, a JmmHa ero cpemHed smHMu |, =15cM. B paBHOMepHO
pacrpeieiecHHOM OOMOTKE CepIeYHHKA C YUCJIOM BUTKOB ® = 500 mpoTekaeT TOK
| = 18 mMA.

Oreer: H=60A/M, B=1Tn, ®=7'10"B6, p=13263, R,=1285711/Omvc,
L=194Tn.

Otuert no mabopaTopHoi padote Nel.

Bomnpoce! k kommiekcHoMYy 3aaanuto TK2

1. CBsi3p MEXAYy OJICKTPUUYECKUMHU U MATrHUTHBIMU BEIWYMHAMHU  JUIS
CepJICYHNKA C OOMOTKaMH.

CBs13b M€Ky MarHUTHBIMU U AJIEKTPUUECKUMU BEIIMUUHAMM.

3. Toxu HampspKeHWs W TOTEPU DHEPTUU CepACUYHUKA TPHU JIBYIIOJSIPHOM
nepeMarHn4uBaHuUU.

KoHcTpykTuBHBIN pacueT TpaHchopMaropa.

Bo3MoxkHOCT, MUHUMU3AIMHU 00beMa TpaHchopmaTopa.

[Topsimox pacuera TpaHchopMaTropa ABYXTAKTHBIX MpPeoOpa3oBaTEIbHBIX
YCTPOMCTB.

no

>

o ol

3amaun:

1. B cepaeunuke u3 nuroit ctanmu (puc. 3) HEOOXOIUMO CO3[aTh MAarHUTHYIO
uHaykuuto B =1Tn. Yucao BUTKOB PaBHOMEPHO HAMOTAHHOW HAa CEpPJICUHUK
obMoTkH ® = 200, anmHa cpenHel TuHuK cepaednuka |, = 69 cM, ceuenne S = 6 eM’.
Kak wu3MeHATCS TOK M MarHuTHOE COINPOTUBIICEHHE MAarHUTONPOBOJA, €CJIH B
CepJCUHMKE CJeIaTh BO3AYIIHBIN 3a30p 0 = 0,5 MM? MaruuTHbIi MOTOK cepJeyHUKA



JOJKEeH ocTaTtbes 0e3 m3MeHeHus. [Ipu pacuere paccesHueM NpeHeOpeyb U CUUTATH
110JIE€ B BO3AYIIIHOM 3a30P€ OAHOPOIHBIM.

Puc. 3.

2. B BO3QyIIHOM 3a30p€ MAarHUTONpoOBOAa KaTywku (puc. 4), HaOpaHHOro U3
miacTuH cranu D12, TpeOyercs moiyuuth WHAyKUMiO By =1 Tin. Haligute TOK B
KaTYIIKe C YUCIOM BUTKOB ® = 500, eciu BO3MyIIHBIN 3a30p paBeH: a) 0; = 0,55 mwm,
0) 0, = 2 mM. Kak u3mMeHHUTCSI HTHIYKTUBHOCTb KaTyIIKH C YBEIMYEHUEM BO3AYLIHOTO
3a30pa, €CJIM MAarHWTHas MHAYKIUS B 3a30p€ JOJDKHA OCTaBaThbCsl IPU ITOM
Heu3MeHHOU? [lpu pacuere MOTOKOM paccesHus NpeHeOpeyb, MarHUTHOE II0JIE B
3a30pe CUMTaTh paBHOMEPHBIM.. Koadduiment 3amoymenus crampio K,. = 0,95,
Pa3mepsl JaHbl B MHITUMETpPAX.
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Puc. 4.

OtBer: 1, =18A,1,=412A,L,=0,66Tw, L, =0,29 I'n.

3. Onpenenure TOK B 0OMOTKE KAaTyIIKH C HE3aMKHYTHIM MarHUTOIPOBOJIOM (puc. 5,
a, 0), ecau 3amaHbl ANMHA cpeqHedl nuHMU |, MIONIaAb IMOMEPEeYHOro CEeUYeHUs
CepACUHMKA S, JJIMHA BO3YIIHOTO 3a30pa O, YUCIO0 BUTKOB OOMOTKH (® W BEJIMUYHUHA
MarHUTHOrO TMOTOKa B 3a3ope @y (tabm. 1). Ilpu pacuere mMOTOKOM paccesHus
npeHedpeyb, MAarHUTHOE TIOJIE B 3a30P€ CYMTATh PABHOMEPHBIM.
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Puc. 5.
Tabnuua 1.
Bapuanr | |, M S, cm? 3, cM ® @y, BO Marepuan | Puc. 5

1 100 4 0,02 500 4.10* D42 a
2 70 4 0,05 500 4.10* D12 a
3 86 25 0,1 400 30.10™ 50HIT 6
4 86 25 0,1 400 30.10™ 231 6

OtBer: 1)1 =122 A;2)1=15A;3)1=2,67 A;4)1 =2,69 A.

4. B BO3AYWIHOM 3a30p€ MarHUTONPOBOAA KaTyWKH (cM. puc. 4), HaOpaHHOTO W3
rmactud nepMmasiost SOHII, tpeOyercst monyuuts uHaykiuoo By = 1,5 Tin. Halinure
TOK B KaTyIIKE C YHUCJIOM BHUTKOB ® = 750, ecim BO3IYyIIHBIA 3a30p paBeH: a)
0;=123mm, 0) 6,=3,2mMm. Kak wu3MeHUTCS WHAYKTUBHOCTh KATYIIKHA C
YBEIIMYEHUEM BO3JYIIHOTO 3a30pa, €CJIM MAarHUTHash MHIYKLIHS B 3a30pe€ IOJKHA
OCTaBaThCs TIPU ITOM HeudMeHHO#? [Ipu pacuere mMOTOKOM paccesHus nmpeHeOpeyb,
MarHuTHOE TIOJIE B 3a30pe cuMTaTh paBHOMEpHBIM. KoadduimeHT 3amoaHeHus

nepmaiioeM K, , = 0,95. Pazmepsl AaHbI B MIUTUMETPaX.
OtBet: 11 =346 A, 1, =659 A, L; =772 mI'n, L, = 405 mI'H.

Otuer no nabopatopHoit padote Ne2.

Bormpocsl k KoMIIeKCHOMY 3a1anuio TK3

1. KitoueBble yCTPONCTBA C ABYXTAKTHBIM PEKUMOM PaOOTHI.
[ToTepu MOIITHOCTHU B 3JI€MEHTaX KOHCTPYKLUU TpaHchopMaTopa.
OnTuMasbHBIA peXUM IEpeMarHuuMBaHus CepJIeYHUKA TpaHCPopMaTopa.
OnHOTaKTHBIA PEXKUM MEPEMArHUYNBAHUS.
TpancpopmaropHble JaTYUKU
MarauTHsie apaMeTpruuecKiue cTabUaInu3aTopbl HAMIPSIKEHUSI.

OOk wn



3amaun:

1. KonbreBot cepaedyHuk OOMOTKH C YHCIOM BUTKOB ® = 800, HaOpaHHBIH U3
mnactTuH nepMmaiios 79HM, uMmeeT HU3MEHSIeMbli BO3IYIIHBIA 3a30p, B KOTOPOM
HE00X0AUMO ToNyuuTh MHAYKIMIO By = 0,75 Tn (puc. 6). Onpenenure BETUUUHY
MIPOTEKAIONIET0 B 0OMOTKE TOKa, €CJIM BO3MYIIHBIN 3a30p paBeH: a) 0; = 0,66 mm, 0)
0, = 3,7 mMm. Kak u3BMEHHUTCSI MHAYKTUBHOCTh OOMOTKH MPHY YBEIUYCHUN BO3TYIITHOTO
3a30pa, €CIM MarHWTHas WHAYKIHS B 3a30p€ OJDKHA OCTaBaThCsl TPH  ATOM
Hen3meHHou? [lpu pacueTe MOTOKOM paccessHus MpeHeOpedb, MAarHUTHOE IOJIe B
3a30pe cuuTaTh paBHOMEpHBIM. Koaddunuent 3anoanenus nepmamioeM K, = 0,95,
Pa3mepsl Ha pucyHKe 6 JaHbl B CAHTUMETpPAX.

2. HaiiguTte BHYTpPEHHMH JHMaMETp KOJIBIIEBOTO 3aMKHYTOI'O CEpJCYHUKA W3
ANEKTPOTEXHUYECKON cTamu Mapku 3411, ecam W3BECTHO, 4YTO IUIOMIAb €T0
MoTiepeyHoro ceueHus S = 3,6 CMZ, a BHemHu nuametp D = 4,5 cm. MarautHslii
MOTOK, CO3/1aBacMbIii B MarHUTOIIPOBOJIC KATYIIKOHW C YHCJIOM BHTKOB ® = 1550,
paBen 684 MmxB6 npu Toke | = 780 MA.

Otser: d = 3,14 cm.

3. CKonpKO BUTKOB NpPOBOJAa B OOMOTKE KATYIIKM MOTpeOyeTcs JUisl CO3JaHUus
MarHuTHOro motoka @ = 4,6 MBO B 3aMKHYTOM KOJBIIEBOM cepedHuKe (puc. 8),
BBITOJIHEHHOM W3 ctanu D42, BHyTpeHHUH nuametp kotoporo d = 11 cMm, BHEIHMI
D =17 c™m, a tommuHa b = 9,6 cm? B oOMoTke mporekaet Tok | = 2,64 A.

ep

Puc. 8.

Ortser: ® = 1000.

4. CKOIBKO BHTKOB TPOBOJAa B OOMOTKE KATYIIKHM MOTpeOyeTcs IS CO3aHUs
MarHuTHOro motoka @ = 656 MkBO B 3aMKHYTOM CEpJECUHUKE CTEP>KHEBOTO THIIA,
BbIMOJIHEHHOM U3 mepmawioss SOHII? B obmortke mnpotekaer Tok | = 84 MA.
[TapameTpsl cepeuHrKa yka3zaHbl Ha pucyHKe 9. Pa3Meps! 1aHbl B MIJLTUMETPaX.
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Puc. 9.

Otuet no mabopaTopHoi padote No3
Otuet no nabopaTtopHoit pabote Ned

Ilepeuenv mpedosanuii K omueny

JIaGoparopHasi paboTa BBINOJHSAETCS Ha KOMIBIOTEPE B MPOrpaMMHOI cpene
Micro-Cap 12 coriacHO METOIMYECKUM YKa3aHHSM O BBIOJHEHUH J1a0OpaTOpPHOI
paboTHI.

Otuér mo nabGopatopHOoi padoTe odopMISETCS HUHAUBUIAYAIHHO KaXIbIM
CTYJ€HTOM, BBIIIOJHUBIIMM HEOOXOJAMMBIE SKCHEPUMEHTHI (HE3aBUCHUMO OT TOTO,
BBINIOJIHSJICS JIM SKCIEPUMEHT MHIMBHUYAIbHO WJIM B COCTaBE IPYMIbI CTYIEHTOB).
Crpanuupl oTuéra cieayer NpOHYMepOBaTh (TUTYJIbHBIN JIUCT HE HyMEpyeTcsl, Aajiee
UJET CTpaHula 2 u T.1.).

TuTynpHBIN TUCT OTYETA TOTDKEH cofiepkaTh (pasy: «OT4€T mo JabopaTopHOit
pabote «Ha3Banue paboThl» o aucuuminHe «Ha3zBaHue TUCHUIUIMHBD), YyTh HIDKE:
Bomonuun cryaent rpynnsl (Homep rpyninbl) (Qamunus, HHULMAIKL)». BHU3y nucrta
CJIElyEeT YKa3aTh TEKYLIUH TON.

OT4Y€T TOJKEH COolepkKaTh CIEAYIOLIME OCHOBHBIE Pa3/Ebl:

1. enb paboTHI.

2. TeopeTruueckas 4acTb.

3. AHQIM3UPYEMBIE CXEMBI.

4. Pe3ynbTaThl (TaOIMIIbI SKCIEPUMEHTAIIBHBIX JAHHBIX, TPa(UKH, CKPUHIIOTHI
porpamm).

5. BbiBObI (OCHOBHBIE TPUOOPETEHHBIE 3HAHUS O MPEIMETE UCCIIEI0BAH

JIJist MPOMesKYTOYHOM aTTeCTALIUM:
KoHTpoJibHBIE BONIPOCHI /IS IPOBEACHUS IK3aMeHa:

1. DOnextpomarHeTu3m. OCHOBHbIE COOTHOIICHUSI.
2. MarnuTHbI€ CBOMCTBA BEIIECTB.



OcHOBHBIE CBOWCTBA (heppOMArHeTUKOB.

['ucrepesuc.

OCHOBHBIE TapaMeTpbl PeppPOMarHETHKOB.

JlnHamMuuecKue mpoIeCcChl PH MepeMarHnIuBaHUK PeppOMarHEeTHKOB.

CBsi3p  MEXKIy DIEKTPUYECKUMH ¢ MAarHUTHBIMHA BEITHMYMHAMH IS

CepIeYHUKa ¢ OOMOTKaMHU.

CBsI3bp MEXIy MATHUTHBIMHU U 3JICKTPHUECKUMHU BETTMIUHAMHU.

9. Toxun HampspKEHUS W TIOTEPU DHEPTUU CEpACYHHUKA TPH JIBYIIOJSIPHOM
nepeMarHMYBaHHH.

10.KoHCTpYyKTHBHEIH pacueT TpaHchopmarTopa.

11.B03MOKHOCTH, MUHUMU3AINH 00BheMa TpaHchopmaTopa.

12.Tlopsgok pacuera TpaHchopMaTopa ABYXTAKTHBIX MpeoOpa3zoBaTelbHBIX
YCTPOWCTB.

13.KitoueBble yCTPONCTBA C ABYXTAKTHBIM PEKUMOM PabOTHI.

14.TToTepr MOIIHOCTH B 3JI€MEHTAX KOHCTPYKIMH TpaHCpopMmaTopa.

15.0nTUManbHBIN pexuM NepeMarHiuuBaHus ceplieuHrKa TpanchopmaTopa.

16.O1HOTAKTHBIN pEXKUM NIEpeMarHUYUBaAHMUS.

17. TpancpopmatopHbie JaTIUKH

18.MarauTHble mapaMeTpUIeCKre CTAOUIU3aTOPhI HATIPSIKECHUSI.

NoOgbkow

0

3amaun:
1. Ha xonbiieBOM 3aMKHYTBIN cepAeuHUK (puc. 1) paBHOMEpHO HaHECEHA OOMOTKA ¢

yucaoM BUTKOB ® = 200. Ilorepeynoe cedenue konbua npsMoyronsHoe. HapyxHbii
nuametp kosbia D = 16 cMm, BHyTpennuid quamerp d = 10 cm, a TommuHa b =4 cm.
Omnpenenure TOK B OOMOTKE KaTyIIKM, MPH KOTOPOM MAarHMTHBI IOTOK B
cepaeunnke @ = 12:10™ B6, eciau MaTepuan cepaedHiKa: a) AepeBo, 0) ITHTas CTalb,
B) JIMCTOBAsl DJICKTPOTEXHHUYECKasi cTalib Mapku D42. B xaxaom nu ciaydae Oyjaer
BO3MOYKHO MOJYYEHHUE 33ITaHHOI0 MarHUTHOTO MOTOKA B CEPACUHUKE?




2) Onpenenure OTHOCUTEIbHbIE MArHUTHBIE MPOHUIIAEMOCTH (L) U MarHUTHBIC
conpotuBieHuss (Rn) ¢GeppoMarHUTHBIX CEPJACYHUKOB W3 TPEABIAYIICH 3aaaud, a
TaK)Ke MHIYKTUBHOCTH X KaTymiek (L).

OtBet: mys nutou ctanu: p = 1061, Ry, = 2,55'105 1/Om-c, L =156,9 mI'H; nna cranu
mapku D42: p = 1550, Ry, = 1,74:10° 1/Om'c, L = 229,9 MIH.

3) Ompenenurte, Kak MU3MEHUTCA HHAYKTHUBHOCTHh KaTyIIKU 3a1add 1, y KoTOpou
MaTepuay CepJCUHHKA BBIMOIHEH M3 cTamu D42, ecinu Tok B oomotke (1 =1,16 A)
YBEJIMYUTH B JIBA pa3a.

OTBET: UHYKTUBHOCTh YMEHBIINUTCS IPUOIU3UTENBHO B 2 pasa.

4) Omnpenenute BEJIWYMHBI HANPSKEHHOCTH MarHutHoro mnosst (H), mMarnutHoM
UHAYyKIMK (B), MarHutHOro mortoka (@), MarHuTHOM mpoHHUIaeMocTtu (L),
MarHuTHOro conpotusicHus (Ry) u uaIyKTHBHOCTH (L) KOJIBIIEBOTO CepAeUHHKA U3
dbeppomarautHoro matepuana mapku SOHII, ecnu monepedynoe ceueHue cepacuHuKa
S=0,7 CM2, a JmmHa ero cpemHed umHWMM |, =15cM. B paBHOMepHO
pacrpeieiecHHOM OOMOTKE CepIeYHHKA C YUCJIOM BUTKOB ® = 500 mpoTekaeT TOK
| = 18 mMA.

OrBer: H=60A/M, B=1Tn, ®=710"B6, p=13263, R,=1285711/Omvc,
L=194Tn.
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