MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA30OBAHMUSI
POCCUICKON ®EJEPALIUN
denepanbpioe rocy)@pcTBEHHOC O10/DKeTHOE 00pa30BaTeIILHOE YUpeKIeHHe
BBICLIIEr0 00pa3oBaHMsI
«Bopounexcknii rocyiapcTBeHHbIH TEXHUYECKHI yHUBEPCHTET

YTBEP)KI[AIO

» MCHCJIDKMEHTA

y no\fm&rexuonomn

7 UINEy

) 'IJHQH ]',. 1
" L TR

A. bapkaioB  /

“UHHW s &0

O X

¢ 2025,

PABOYAS TIPOT'PAMMA JIUCHHUTIIJIMHBI

<<:)JI€KTDOTCXHI/IK3 U 3JICKTPOHHKA »

Hanpasaenne noarorosku 27.03.05 MinHoBaTHKa

IIpoduan MHHOBAIMONHEBIE TEXHOJIOTUU

Kpaimnpukanus BelnycKkHHKa OakajiaBp

HopmaTuBHbI#i nepno/i o0yyenuss 4 rona/S ner/4rogau

6 M.

dopma o0ydeHHst ouliasi / O4HO-3a04Hasl / 3a04Hast

I'ox Havaaa noarorosku 2025

ABTOp IpOrpaMMBbl

O.B. Ilaperopoauecsa

3aB. kadeapoi «Cucrem !
yIIpaBJIeHUs U

MH(GOPMaIlMOHHBIX
TEXHOJIOTHH B
CTPOUTENILCTBE

/ H.I'. Acuuna

Pykxosoaurens OITOI

%_9

C.H. /IpsixoHOBa

Boponex 2025



1. HEJA U 3AJAYU JUCIIUIIJINHBI
1.1. Heau AuCHUMIHHBI
Ienvro w3ydeHUs TUCHUIUIMHBI «ODJIEKTPOTEXHUKA € DIICKTPOHUKA
SBJIICTCS] TEOPETHUECKAsS U TTPAKTUYECKAsl TOATOTOBKA B 00JIACTH JICKTPOTEXHUKHU
1 DJICKTPOCHAOKEHUS OaKaIaBpoB IO HampaBieHuio « IHHOBaTHKAY.

1.2. 3agauu ocBOCHUSA TUCHUIIIHHBI
3aoauamu TUCUUTUIMHBI « DJIEKTPOTEXHUKA U SJICKTPOHUKAY» SBIISIIOTCS:
- (opmupoBaHHe Yy CTYACHTOB HEOOXOAUMBIX 3HAHUM, YMCHHH H
KOMIICTCHIIUM, TpeOyeMbIX OakajgaBpy Ui BHCAPCHUS HMHHOBAI[MOHHBIX
TEXHOJIOTHIA paOOTHI B CTPOUTEILCTBE.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JucuuminHa — «OIEKTPOTEXHUKA U DJIEKTPOHMKA»  OTHOCUTCS K
IUCHUINIMHAM 00s3aTeabHoN yacT Ojioka b1.

3. HEPEYEHbD IINTAHUPYEMBIX PE3YJbBTATOB OBYYEHUA 11O
JUCIUAIIJIMHE

[Ipouecc wu3yuyeHUs OUCHUUIUIMHBI «OJEKTPOTEXHUKA M AJIEKTPOHHUKA»
HanpasJieH Ha (OPMHUPOBAHHUE CIAEAYIOIUX KOMIIETEHIIHI:

OIIK-2 - Cuoocoben ¢dopmynupoBaTh 3aaaud  NpodeccUuoHaTBHOM
JESTEIIbBHOCTY HAa OCHOBE 3HAHMM MNPOQUIBHBIX pa3fesioB MaTeMaTHYeCKHUX,
TEXHUUYECKUX U €CTECTBEHHO-HAYUHBIX AUCLUILINH (MOAYICH)

OIIK-6 - CriocoGeH 000CHOBBIBATh MPUHATHE TEXHUYECKOTO PEHICHHS TIPU
pa3paboTKe WHHOBAIIMOHHOTO TMPOEKTa, BBHIOMPATh TEXHUYECKHUE CPEIACTBA H
TEXHOJIOTHH, B TOM YHCJIE€ C YYETOM SKOJIOTHUECKHUX MOCIIEICTBUN UX TPUMEHECHHSI

Pe3yabTaThl 00y4eHus, XapaKTepU3yIoLIue

Komnerenuus
¢popMHUPOBAHHOCTH KOMIIETEHUIUH

OI1K-2 3HATh OCHOBHBIE 3aKOHBI B 00JIACTH YJIEKTPOTEXHUKH U
AIIEKTPOHUKH

Ymers popMynupoBaTh 3a1auu MpodhecCuoHaTBHOM
JeATEIbHOCTH Ha OCHOBE 3HaHMI 0a30BbIX 3aKOHOB
ANEKTPOTEXHUKH U IEKTPOHUKHU U HA OCHOBE 3HAHUI
NpOQUIBHBIX pa3/esIoB MATEMATUYECKUX, TEXHUUECKUX U
€CTECTBEHHO-HAYYHBIX JUCIUIUIMH (MOAYJIEH)

Baagers MaTeMaTU4ECKMMH METOJAMU aHAJIN3a
AIEKTPOTEXHUYECKHUX LETEN U MPAKTUYECKUMU HABbIKAMU
AHAJIN3a JICKTPOTEXHUYECKUX U DJICKTPOHHBIX YCTPOUCTB.

OIIK-6 3HaTh TUIIOBBIE TEXHUYECKUE PEMICHUS IS
WHHOBAIIMOHHBIX TPOEKTOB, BKIIIOYAIOIIUX B CEOsI
DIEKTPOTEXHUYECKHUE U DJIEKTPOHHBIE YCTPOMCTBA.

YMeTh NpUMEHATh MATEMATUYECKUUN amapar i pacyéra




THUIIOBBIX YCTpOﬁCTB HMHHOBAIIMOHHOI'O ITPOCKTA

Baaxers MeTO1aMM M HABBIKAMU HACTPOMKH U
ONTUMU3ALUHU SJIEKTPOTEXHUYECKUX U DIIEKTPOHHBIX
YCTPOMCTB € UCMOJIB30BAaHUEM CTAaHAAPTHBIX (CEPUIHBIX )
CPENCTB U3MEPEHUN U KOHTPOJISL.

4. OB BEM JIUCIUITLJINHBI
OO6mass TPyA0EMKOCTh JTUCHUIUTMHBI «JEKTPOTEXHUKA M DJICKTPOHUKA
COCTaBJIAET 3 3.€.
Pacnipenenenne Tpy10€MKOCTH JUCITUTUIMHBI 11O BUAM 3aHITHHA
ouyHasi gopma oOyueHust

. Bcero | CemecTpsl

Buasr yueOHOM paboThI HACOR 4
AyAuTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uncae:
Jlexknun 18 18
[Tpaktrueckue 3ansatus (I13) 36 36
JlaGopatopusie paboTsl (JIP) 18 18
CamocrosiTeibHas padbora 36 36
Buibl npoMeXyTOUHOM aTTecTaluu - 3a4eT + +
OO6m1ast TpPy10€MKOCTb:
aKaJeMUIYECKHUE YaChI 108 108
3a4.e]l. 3 3

04HO-3204Hasi Gopma o0yuyeHust

Bcero | Cemectpsl

Bunbl yue6HOM paboThI

4acoB 8
AyauTOpHBbIE 3aHSITHS (BCEro) 26 26
B ToM uucne:
Jlexknnn 14 14
[Tpaktrueckue 3ansatus (I13) 6 6
JlabopaTopusie pabotsl (JIP) 6 6
CamocrosiTeibHas padoTa 82 82
Buibl mpOMEKyTOUYHOM aTTECTAIMH - 3a4ET + +
OO6m1ast TPy 10€MKOCTb:
aKaJEeMHUYECKUE YaChl 108 108
3a4.e. 3 3

3a04Has popma 00yuyeHusn

Bcero | Cemectpsl

Bunbl yue6HOM paboThI

4acoB S)
AyIuTOpHBbIE 3aHATHSA (BCEro) 6 6
B Tom uncae:
Jlexumu 2 2

[TpakTueckue 3ausarus (113) 2 2




JlaGopatopusbie pabotsl (JIP) 2

CamocrosiTtesibHasi paboTa

98

98

Yachl Ha KOHTPOJIb

Buapl MpoOMEXKyTOUYHON aTTECTALMH - 3a4ET +

OO6m1ast TPy 10€MKOCTb:

aKaJEeMHUYECKUE YaChl
3a4.e]1.

108
3

108
3

5. COAEPKAHUE JUCHUIIVIMHBI (MOAYJIA)

5.1

Conepxanue

pa3aejaos

TPYA0EMKOCTH 110 BUAAM 3aHATHI
ouyHas popma o0OyueHust

JTUCHHUILIHHBI

H

pacrnpejejieHHe

Ne
/11

HawnmeHnoBaHue TeMbI

Copneprxanue paszaena

Jleknn

IIpax
3aH.

JIab.
3aH.

Bcero,
yac

CPC

1

Brenenue. OCHOBHBIE
3aKOHBI SJICKTPOTEXHUKHN

3axoHsl AMnepa, apazes, Jxoymns —
Jlenua, u GpopMUpOBaHUE Ha UX OCHOBE
TUIIOBBIX TACCUBHBIX 3JICMEHTOB
aneKTpuueckoil uenu. Tubl akTHBHBIX
3JIEMEHTOB U OCHOBHBIE IIApaMETPhI
JJIEKTPUIECKHUX IIeTeil.(BeTBb, KOHTYP,
y3ei)

AHanu3 dIeKTpUIeCcKoi
LENH NP OCTOSTHHOM
TOKE.

3akonbl Kuproda u 3akon Oma. Metost
9KBHBAJICHTHBIX NTPe0Opa3oBaHui
[IACCUBHBIX U aKTHBHBIX 3JIEMEHTOB
MIPOCTHIX NEKTPUYECKUX Iieneil. AHanu3
JIEKTPUIECKUX IeTei TF0001 CIOKHOCTH
Ha OCHOBE METO0JIa KOHTYPHBIX TOKOB U
METO/1a Y3JIOBBIX MOTCHINAJIOB.

OnHo(da3HbIN epeMEHHBIN
TOK

3akon Oma JuIsl LIenH IePEeMEeHHOT0 TOKa.
MeToJ KOMIUIEKCHBIX aMIUTHTY.
KommiexcHoe conporusienue. Pesonanc
[NonHast, akTHBHAs U PEAKTHBHAS
MOIIHOCTh. TpeyroibHUK 1 K03(hHUIHEHT
MOIIIHOCTH.

12

3 — x (azHsIi TOK.

I'eneparopsr u moTpeduTeNH
3JIeKTpUUecKoi 1enu. CxeMbl COeTMHEHUH
U pexuMbl paboThl. [Ipumenenue 3- x
(ha3HBIX ceTell B MPOMBIIIIIEHHOCTH H OBITY.
.BexropHas nnarpamma IToHsTHE CHCTEMBI
AIIEKTPOCHAOKEHUSL.

Tunossie
JNEKTPOMEXAHUYECKIE
ycrpoiictBa. Tunsl u
MPUHIIMITBI UX PAOOTHL.

®duznaeckne 0CHOBBI PabOTHI
TpauchopMaTopa 1 HMEKTPUIECKOTO
neuratens. [lonsTue Bpalstomnero
INEKTPUIECKOTO MO0 PexknMbl paboThl 1
OCHOBHBIE TEXHUUECKUE XAPAKTEPUCTUKU
3JIEKTPOMEXAHUYECKUX YCTPONUCTB

12

Mertposnoruueckue 0OCHOBEI
JNEKTPUIECKHUX 1
JNIEKTPOHHBIX YCTPOHCTB B
MHHOBALIMOHHBIX IIPOEKTaxX

OCHOBBI METPOJIOTHH, BU/IBI H METOMBI
n3MepeHnii. OCHOBHOE ypaBHEHHE
METPOJIOTHH U €T0 CIIEICTBUL
Knaccudukanus norpenrnocteid. [lonsrtue
KJIacCa TOYHOCTH CPECTBA U3MEPEHHUS.
CucremMaTuuecKkue u ciaydaiHble
norpemwHocTy. VHTepBan
HEeopeIeNEHHOCTH. 3alnch pe3ynbTaTa
H3MEpeHHs B BUJIC HHTEPBAIHLHON OIICHKH.

12

OCHOBBI aHAJIOTOBO U
1 (POBOIL DICKTPOHUKH

OcHOBBI paboTHI P —N TIEepexoa.
AHaJIOrOBBIE 3JIEMEHTHI JIEKTPOHUKU
(ano, OUMOSIPHBIN U TIOJIEBOW TAH3UCTOP,
TUpUCTOP. CXEMBI BKJIIOUSHHS, PEXKUMBI
paboThl 1 OCHOBHBIE XaPAKTEPUCTHUKH.
Jatunkn.

12

(OCHOBEI aHAJIOT'OBOM

ba3oBbie p71eMEHTHI M OCHBHBIE aHAJIOTOBEIC

12




CXEMOTCXHUKH

ycTpoiicTBa. CXxeMbl BKIIOUEHUS
TPaH3HCTOPA B SIEKTPHUUECKYIO CXEMY.
VYeunurenu. OCHOBBI HHKEHEPHOTO
pacuéra. BermpsiMuTenu, UX TUIIBI ¥ HU3HKa
paboTsl. DHIBTPEL

9 OcHOBBI U(pOBOH KimroueBoii pexxuM paboThl yCHIMTETLHOTO
CXEMOTEXHHUKH kackazna. OcHoBbI byneBoit anreOpsl.
Tunossie ycTpoiicTBa HiudpoBoit n
JUCKPETHON CXeMOTEeXHHKH. Tpurrep, 2 4 2 4 12
CUYETUHK MMITYJIbCOB, MH(ppaTOp,
nemudparop, AL u IIAIT. Muepocxema,
MHKPOKOHTPOJIEP.
10 OCHOBHI aHANHM3a U 3anonHUTE CoAepkKaHKE pasjerna
MIPOEKTHPOBAHUS ) 4 ) 4 8
AQHAJIOTOBIX U LU(PPOBBIX
YCTPOMCTB.
Hroro| 18 36 18 36 108
O4YHO-3a049YHasA (l)opMa Oﬁyqemm
Ne HauMeHOBaHUE TeMBI CopeprkaHue pazjena Jlekng Tpax J1ab. CPC Beero,
/11 3aH. 3aH. qac
1 Beenenue. OcHoBHBIE 3akonsl Amniepa, apanes, Jxoyins —
3aKOHBI 2JIEKTPOTEXHUKU Jlenna, n popMupoBaHHE Ha X OCHOBE
THUIIOBBIX ITACCHBHBIX 3JIEMEHTOB
37IeKTpru4ecKor 1enu. Tubl aKTUBHBIX 2 2 0 2 8
3JIEMEHTOB ¥ OCHOBHBIE ITapaMeTPhl
SNEKTPUIECKHX LeTne.(BeTBb, KOHTYD,
y3e)
2 AHanus 31eKTpUIecKoi 3akonsl Kuproga n 3akon Oma. Metost
LN TIPU IOCTOSTHHOM 9KBHBAJICHTHBIX NTPe0Opa3oBaHUi
TOKE. MTACCHBHBIX M aKTUBHBIX JJIEMEHTOB
MIPOCTHIX NEKTPUYECKUX Lieneil. AHanu3 2 2 4 2 8
JIEKTPUIECKUX IeTei TF0001 CIOKHOCTH
Ha OCHOBE METO/a KOHTYPHBIX TOKOB H
METOJa y3TOBBIX TOTCHIHAIOB.
3 | Onnodasuelii mepeMeHHbIi | 3akon OMa IS ey IEPEMEHHOTO TOKA.
TOK MeTo KOMIUIEKCHBIX aMIUTHTY.
KommekcHoe conpotusnenue. Pezonanc 2 4 4 4 12
[MonHasi, akTUBHAs ¥ PEaKTUBHAS
MOIITHOCTB. TpeyronbHUK 1 K03 HUIIeHT
MOIIHOCTH.
4 3 — x (azHsIi TOK. I'enepaTops! U moTpeduTEIH
3JIeKTpUUecKoi 1enu. CXxeMbl CoeIMHEHHH
U pexuMbl paboThl. [Ipumenenue 3- x 2 4 4 12
(a3HBIX ceTell B MPOMBIIIEHHOCTH U OBITY.
.Bekropnas auarpamma IToHsiTHE CHCTEMBI
AIIEKTPOCHAOKEHUSI.
5 TumoBsie dusnyeckne OCHOBBI pabOTHI
JNEKTPOMEXaHUIECKHE TpaHc(hopMaTopa U AEKTPHIECKOTO
ycrpoiictBa. Tumsl u neuratens. [lonsTue Bpalstomnero 2 4 2 4 12
MIPUHLMIBI UX Pa0OTHL. | 3JEeKTpUUECcKOro Moisito PesxumMbl paboTh 1
OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH
3JIEKTPOMEXaHUUECKHX YCTPONCTB
6 | Merponornueckue ocHOBBI | OCHOBBI METPOJIOTHH, BUIBI H METOMBI
JNMEKTPUIECKHUX 1 n3mepeHnit. OCHOBHOE ypaBHEHHE
3JIEKTPOHHBIX YCTPOMCTB B METPOJIOTUH U €T0 CIEeICTBUSA
MHHOBAIMOHHBIX npoekTax | Knaccuduxanus norpemHocreii. [lonstue
KJlacca TOYHOCTH CPEJICTBA H3MEPEHHUSI. 2 4 2 4 12
CucremMaTuueckue U caydaiHble
norpeuHocty. MaTepBan
HeopeeNnEHHOCTH. 3aMNCh pe3yIbTara
W3MEpeHHs B BUJIC HHTEPBAIHHON OIEHKH.
7 OCHOBBI aHAJIOTOBOH U OcHOBBI paboTHI P —N nIepexoa.
M (POBOIL DIEKTPOHUKH AHaJIOrOBBIE AJIEMEHTBI YIEKTPOHHKH
(muon, GUITOJISPHBIN U MOJIEBOW TaH3UCTOP, 2 4 2 4 12
TUpUCcTOp. CXEMBbI BKIIOUCHHS, PEKHMBI
paboTHI 1 OCHOBHBIE XapPAaKTEPUCTUKH.
JlaTuuku.
8 (OCHOBBI aHAJIOTOBOI ba3oBble 311€MEeHTH U OCHBHBIE aHAJIOTOBBIE 2 4 2 4 12




CXEMOTCXHUKH

ycTpoiicTBa. CXeMbl BKIIOUEHHUS
TPaH3HCTOPA B SIEKTPUUECKYIO CXEMY.
Veunurenn. OCHOBBI HHKEHEPHOTO
pacuéra. BemmpsmMureny, HX THIBI B HU3HKa
paboTel. DUIBTPEL

9 OcHOBBI U pOBOH KiroueBoii pesxuM paboTHI yCHITHTEILHOTO
CXEMOTEXHHUKH kackazna. OcHOBEI byseBoii anreGpsl.
Tunossie ycTpoiicTBa HudpoBoit u
JUCKPETHON CXeMOTEXHHKH. Tpurrep, 2 4 2 4 12
CUETYHK MMITYJIbCOB, MH(ppaTOp,
nemudparop, AL u ITAIL. Muepocxema,
MHKPOKOHTPOJIEP.
10 OCHOBBI aHANHM3a U 3anonHUTE CoAepKaHKe pasjerna
MIPOEKTHPOBAHUS ) 4 ) 4 8
AQHAJIOTOBIX U LU(PPOBBIX
YCTPOMCTB.
Hrtoro| 18 36 18 36 108
3a09YHad (])opMa oﬁyqemm
Ne HaunmMeHnoBaHue TeMbl Copnepxanue paszena Jlexn Tpax Jla6. CPC Beero,
/1 3aH. 3aH. Jac
1 Brenenue. OcnoBHble |3akonbl Amnepa, @apanest, xoynst — Jlenna, u
3aKOHBI JIEKTPOTEXHUKH (hopMHpOBaHHE Ha UX OCHOBE THITOBBIX
MACCHBHBIX 2JIEMEHTOB JJIEKTPUYECKOI 2 ) 2 8 12
neny. THbl akTUBHBIX JIEMEHTOB U OCHOBHEIE
IapaMeTphl HEKTPUIECKUX IeTel.(BETBb,
KOHTYP, y3€1)
2 | Arammu3 snextpuyeckoit 3axoHsl Kuproda u 3akon Oma. Metoast
LIETTH [IPY TTOCTOSIHHOM  [9KBHBAJIEHTHBIX IIPe0Opa30oBaHMil TACCHBHBIX
TOKE. AKTUBHBIX JICMEHTOB IIPOCTHIX AIIEKTPUIECKUX ) ) ) 10 8
Lerei. AHaJM3 NEKTPUUECKUX Ienel ro0oi
CJIOXKHOCTH Ha OCHOBE METO0JIa KOHTYPHBIX
TOKOB U METOJIa y3TOBBIX IOTCHIHAIOB.
3 OnHodazHbIH 3akoH OMa [UIsl IenH IEPEMEHHOTO TOKa.
MepPEMEHHBIN TOK MeTto KOMIUIEKCHBIX aMILIUTY . KoMiiekcHoe
conpotusienHue. Pezonanc IlonHast, akTuBHas u - - - 10 8
peakTHBHAsT MOITHOCTh. TpeyrobHUK 1
K09 (GHUIIHEHT MOIITHOCTH.
4 3 — X (a3HBIH TOK. I'enepaTopsl U MOTPEOUTETH HIEKTPUIECKOM
nernd. CXeMbl COSTMHEHUN 1 PEKUMBI PaOOTHI.
[Mpumenenwue 3- X Ga3HBIX ceTell B ) ) ) 10 12
MIPOMBIIIIEHHOCTH | OBITY. .BexropHas
nuarpamma [loHsiTHE CHCTEMBI
9JIEKTPOCHAOKEHUSI.
5 Turmossie dusnyeckne 0CHOBHI paboTH TpaHchopMmaTopa
JNEKTPOMEXAHUIECKHE 1 3MeKTPHIEcKOoro asuraters. [lonsTue
ycTpoiictBa. TUIIBI M |BpAILSIONIETO SIEKTPUYECKOTO MOS0 PexXuMbl ) ) ) 10 12
MPUHIAITE UX PAOOTHI. paboTHI 1 OCHOBHBIE TEXHUUECKUE
XapaKTEPUCTUKH MEKTPOMEXaHHIECKIX
YCTpPOMCTB
6 Merponoruueckue OCHOBBI METPOJIOTHH, BU/IBI K METOBI
OCHOBBI IEKTPHIECKHX |m3Mepernii. OCHOBHOE ypaBHEHHE METPOIOTHH
Y JNIEKTPOHHBIX u ero crnencteust Knaccudukanns
YCTpOICTB B norpewHoctel. [loHsiTue K1acca TOYHOCTH ) ) ) 10 12
WHHOBAIlMOHHBIX cpenctBa n3MepeHus. CucTeMaTHIeckue u
IIPOEKTaX ciy4alHble norpemHocty. MHTepBan
HEopeIeJIEHHOCTH. 3aMuch pe3yibTaTa
U3MCPECHUS B BUJEC I/IHTepBaﬂbHOﬁ OIICHKH.
7 | OcHoBsl aHanmoroBoit 1 | OCHOBEI pabOTHI P — TMepexo/a. AHAIOTOBBIE
(POBOIT HMEKTPOHUKH | HIIEMEHTHI SMEKTPOHHUKH (IO, OUITOISIPHBINA 1
MOJIEBOH TaH3UCTOP, THPUCTOP. CXEMBI - - - 10 10
BKJIIOYEHHUS, PEKUMBI paOOTHI M OCHOBHEIE
XapaKTEePUCTUKU. J[aTUuKHU.
8 OCHOBBI aHAJIOTOBOH ba3oBbI€ JIEMEHTHI U OCHBHBIE AHAJIOIOBbIE
CXEMOTEXHUKHU ycrpoiictBa. CxeMbl BKIIOUSHHUS TPAH3UCTOPA B
ANEKTPUIECKYIO cXeMy. Y cuuTenn. OCHOBBI - - - 10 10
WHXEHEPHOTO pacuéra. Bempsamureny, nx
TUTBI B GU3NKA PaOOTHl. DUIBTPHI.
9 OcHOBBI IUGPOBOH KittoueBoii pexxum paboThl YCHINTEIEHOTO - - - 10 10




CXEMOTEXHUKHU kackazaa. OcHoBsl byseBoii anre6psl. Tunossie
ycTpoiicTBa nuppOBOi U AUCKPETHOH
cXeMOTeXHUKH. Tpurrep, CUETUMK UMITYJIbCOB,
mmdparop, gemudparop, AL n AL
Muepocxema, MUKpOKOHTPOJIEP.

10

OCHOBBI aHAIH3A U 3anonHuTe comepKaHue pasJiena
HPOEKTHPOBAHUS
AHAJIOTOBIX U U POBBIX

YCTPOMCTB.

Hroro 2 2 2 98 104

5.2 IlepeyeHnb 1adopaTOpHBIX padoT
Ykaxxure nepedyeHsb J1abopaTopHbIX padoT
JlabopaTtopHas pabota Ne 1
MeTponoruyeckue MeTOAbl ANEKTPOTEXHUUECKUX U3MepeHui. (4 4.)
JlaGoparopHas pa6ota Ne 2
HccnenoBanue ogHo(pa3HON AIEKTpUUECKOM 1emnu. (4 4.)
JlabopaTtopHas pabora Ne 3
Uccnenosanue 3 — X Ga3HOM 25eKTprUUeCcKoy 1enu. (4 4.)
JlaGoparopHas padota Ne 4
UccnenoBanre  pexxuMoB  paboThl  ogHOda3zHOro  TpaHcdopmaropa.

(YcminrensHOT0 Kackaaa Uil BEIIPSIMUTENST  TI0 BBIOOpPY (4 4.)

Odopmrnenue u craya 1abOpaTOpHBIX padboT. (2 4 — ayJUTOPHBIX U 8 U —

CaMOCTOSITEIIbHBIX )

5.3 [lepeyeHb NPaKTHYECKUX 3aHATHIA.

IIpakTn4yeckue 3aHATHUSA O 2 4Yac.

1. OCHOBHBIE 3aKOHBI STIEKTPOTEXHUKHU U DIEKTPOHUKH.

2. MeTto/ibl aHalIM3a JIEKTPUUECKUX 1IeTeH MTPU MOCTOSTHHOM TOKE.

3. MeTponoruueckue 3aa4uu B JJIIEKTPOTEXHUKE U SJIEKTPOHUKE.

4. Meron KOMIUIEKCHBIX aMIUIMTyA. Pacu€r mnpocTeix 1ene mnpu

MEPEMEHHOM TOKE.

5. Pacuér 3 — X (pa3HbIX AeKTpUUECKUX Lieneld. BekTopHble AuarpaMMel.
6. OcHOBBI pacuéra Tpanchopmaropa.

7. IlocTpoeHue XapakTepUCTUK 3JEKTPUUECKUX MAIIHH.

8. AHaJIN3 aHAJIOTOBBIX YCTPOMCTB.

9. OcHOBBI cCMHTE3a HU(POBBIX YCTPOUCTB.

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBUM ¢ y4eOHBIM IUTAHOM OCBOCHHME JMCLUUIUIMHBI HE

MpeayCMaTpUBAET BBIMOJTHEHUE KYPCOBOTO MpoeKTa (PabOThl) WM KOHTPOJIHHOU
paboTHI.

7. OHEHOYHBIE MATEPHUAJIBI IJISA TIPOBEJAEHUSA
NMPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCA 11O
JUCHUIIJINHE
7.1. Onucanue noka3zaresjieil 1 KpUTepUeB OLEHUBAHUS KOMIIETEHIUIA




HA pa3jIMYHbIX ITanax ux (popMupoOBaHUs, ONMCAHUE HIKAJ OLIEHUBAHUS
7.1.1 DTan TeKyuero KOHTPOJsi
Pe3ynpTarhl TEKymiero KOHTPOJS 3HAHWA W MEKCECCHOHHOW aTTeCTAIUH

OLICHUBAIOTCS T10 CIEAYIOUIEH crucTeMe:
«aTTEeCTOBAHY;
«HE aTTECTOBaH).

PesyabTaThl 00y4yeHus,

Komme- XapaKTepH3yomue Kpurepuu
Temmust cq)f)’pM" pI:)B ayHHl:m OHEHHB::HHH ATTecTOBaH He arrecTroBan
KOMIICTCHIIHN
OIIK-2 3HaTh OCHOBHBIE BelinosHeHue ¥ OTYET 110 Brimonnenue pador B|  HeBbinosnHeHnue
3aKOHBI B 00J1aCTH 1a00paTOPHOMY NMPAKTHKOMY. CPOK, paboT B CpoK,
SNEKTPOTEXHUKH U Pemrenne THNOBBIX 337124 MO MIPEyCMOTPEHHBIN B | IPETyCMOTPEHHBIN B
3JIEKTPOHUKH paszenam pabounx mporpammax pabounx
IporpaMMax
YMETb BrinonHenue u 0T4€T MO Brmonaenne pabor 8| HebimonHeHme
(hopmymHpoBaTH 71a00paTOPHOMY MPAKTHKOMY. CPOK, paboT B CpoK,
3a1a4n Pemrenne THNIOBBIX 3a/1a4 MO MIPEyCMOTPEHHBIN B | IPETyCMOTPEHHBIN B
npodeccnoHanbHON  |paszenam pabounx mporpaMmax pabounx
JIeSITeTIbHOCTH Ha IIporpaMMax
OCHOBE 3HaHUM
6a30BBIX 3aKOHOB
ANIEKTPOTEXHUKH U
AJIEKTPOHHUKH U Ha
OCHOBE 3HaHUM
npoUIBHBIX pa3aenoB
MaTeMaTHYECKUX,
TEXHUYECKUX U
€CTECTBEHHO-HAyYHBIX
JUCTIUATUIAH (MOJTyJIeit)
BIAJETh MaTeMaTHuec |Brimonnenue u oT4€T 1o Brmonnenne pador B|  HeBbimonHeHune
KHMHU METOJaMH 71a00paTOPHOMY MPAKTHKOMY. CPOK, paboT B CpoOK,
aHau3a IEeKTPO Pemrenue TunoBeIX 3a1a4 Mo MIPEyCMOTPEHHBIN B | IPETyCMOTPEHHBIN B
TEXHUUYECKUX LIeNeH U |pa3nenam pabouunx nmporpammax pabounx
MPaKTUIECKUMHU IIporpaMMax
HaBBIKAMU aHAJIN3a
ANIEKTPOTEXHHUUYECKUX U
AIIEKTPOHHBIX
YCTPOIMCTB.
OIIK-6 3HATb TUIIOBBIE BeinosHeHue ¥ 0TYET 110 Brmosnsenue pador B|  HesrbimonHeHue

TCXHUYCCKUEC PCHICHUA
JUJIA HHHOBAIlTMOHHBIX

71a00paTOPHOMY MPAKTHKOMY.

Pemenune THIOBBIX 3aJa4 I1o

CPOK,
MIPEAYCMOTPEHHBIH B

padoT B CpoOK,
NPeTyCMOTPEHHBIN B

MIPOCKTOB, paszenam pabouunx mporpammax pabounx
BKITIOYAOIIUX B ce0s porpaMMax
AIEKTPOTEXHUICCKUE H

JJIEKTPOHHBIE

YCTpOMCTBA.

YMETb PUMEHSTh Brinonnenue u 0T4ET MO Brmonaenue pabor B|  HepbinonHeHue
MaTeMaTHIeCKUN 1a60pPaTOPHOMY MPAKTUKOMY. CPOK, paboT B CpoK,

arnmnapar JJig pacuyéra

Pemrenue THITOBBIX 3aJa4 1o

NIPEAYCMOTPEHHBIN B

IIPelyCMOTPEHHBIN B

TUIOBBIX YCTPOICTB  |paznenam pabovmx mporpamMmax pabouux
WHHOBAIIHOHHOTO porpaMmmax
MPOEKTa

BIAJETh METOJaMH U |BEIMOIHEHHE U OTUET 110 Breimonnenue pador B|  HeBbimonmHeHue

HaBbIKaMU HACTPOUKHU
W ONTHMHU3ALUT
3IEKTPOTEXHUUECKUX U
SNEKTPOHHBIX
YCTPOMCTB ¢
UCIIOJIb30BaHUEM
CTaHJAPTHBIX

1a60pPaTOPHOMY MPAKTUKOMY.

Perrenne THIIOBBIX 3a/1a4 110
pasgenam

CPOK,
NIPEAYCMOTPEHHBIN B
pabounx nmporpaMmax

paboT B CpoOK,
IIPelyCMOTPEHHBIN B
pabounx
porpammax




(cepuiiHBIX) CpEACTB
W3MEpEHU U
KOHTPOJISL.

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI

Pe3ynpTathl TPOMEXYTOYHOTO KOHTPOJSI 3HAHWW OICHUBAIOTCS B 4
ceMecTpe sl OuHOU (POpMBI 0O0yUEHUS IO ABYXOAITLHON CUCTEME:

«3a4TECHO»

«HE 3aUTEHO»

Pe3yabTaThl 00y4yeHus,

Komme- XapaKTepH3ylolue Kpurepuu
TEeHIHUA cd)gpM"p‘:)BayHH?CTb OII(E,)HI/IBII:HHH 3aureno He saureno
KOMIIEeTCHIUH
OIIK-2 3HaThL OCHOBHBIE Tect Brinmonnenue Tecta | BeimonHeHue meHee

3aKOHBI B 00J1aCTH Ha 70-100% 70%
3JIEKTPOTEXHUKHU U
3JIEKTPOHUKHU
YMETh Pemenne crannapTHbIX [IponemoncTpupoBa | 3amaduu HE PEIICHBI
(hopMynHIpOBaTH MPaKTUYECKUX 3a7a4 H BEpHBIN X0/
3a1a9d peuieHus B
pogeCcCHOHANTBHOMI OOJIBIIIMHCTBE 3a71a9

JIeITEILHOCTH Ha
OCHOBE 3HaHHI
0a30BEIX 3aKOHOB
AJIEKTPOTEXHUKH U
AJICKTPOHHUKH U Ha
OCHOBE 3HAHMI
npoduIBHBIX pa3aeaoB
MaTeMaTHYECKUX,
TEXHUYECKUX U
€CTECTBEHHO-HAYUHBIX
JICTIATUIAH (MOJTyJIeH)

BJIaACTh MaT€MaTH4CC Pemenue MPUKIIAAHBIX 3a/1a4 B HpOZ[eMOHCTpI/IpOBa 3az[aq1/1 HC pCIICHBI

KHNMHU METOJaMH KOHerTHOfI HpeI[MeTHOﬁ H BeprIﬁ Xon
aHaJin3a 3JICKTPO obnactu peuicHus B
TEXHUYCCKUX L[GHGﬁ n OOJIBIINHCTBE 3a1a4
MMPaKTUICCKUMU

HaBbIKaMU aHAJIN3a
QJICKTPOTEXHUYCCKUX U
AIIEKTPOHHBIX
YCTPOICTB.

OIIK-6 3HATh THUIIOBLIC Tect Brimonnenue Tecta | BeimonHeHue meHee
TEXHUYECKUE PEIICHUS Ha 70-100% 70%

J1J1S1 UTHHOBAITMOHHBIX
MIPOEKTOB,
BKJIFOYAIOIIHX B Ce0s
3JIEKTPOTEXHUYECKUE U

JJIEKTPOHHBIE

YCTPOMCTBA.

YMETb IPUMEHATh Pemenune crannapTHbIX IIponeMoHcTpupoBa | 3aauu HE PELICHBI
MaTeMaTHYeCKUil IIPAKTUYECKUX 3a7a4 H BEpHBIN X0

anmnapar JJis pacuéra peuicHus B

TUIIOBBIX YCTPONCTB OOJIBIIMHCTBE 33124

MHHOBAIIMOHHOTO

IIPOEKTa

BIageTh MeTofaMu M |Permenue nmpukinaanex 3a1a4d B | [IpogemoncTprpoBa | 3amaun HE penIeHBI
HaBbIKaMU HACTPOMKHU |KOHKPETHOM IIPEeIMETHOM H BEpHBIN X0/

1 ONITHUMU3ALUH obracti pelieHus B

JEKTPOTEXHUYECKUX U OOJIBIIMHCTBE 33124

3JIEKTPOHHBIX

YCTPOWCTB ¢




UCIIOJIb30BaHUEM
CTaH/IapTHBIX
(cepmifHBIX) CpencTB
HU3MEpPEHUH U
KOHTPOJISL.

7.2 IlpuMepHbIii mNepeYeHb OWEHOYHBLIX CPEeIACTB  (THIOBBIE
KOHTPOJIbHBbIEC 32/IaHUSl MJIM HWHbIe MATepHAaJIbl, HEOOXOAUMBbIE JJIsi OLEHKH
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEILHOCTH)

1. Ecnu ckopoCTh BpallleHusI MOJIsl CTaTopa CHHXPOHHOM JIBYXIOIIOCHON MallIMHbI
paBHa 3000 06/MHuH, TO HOMUHAJIBHASI CKOPOCTh BPAILICHHS pOTOPa

1)3000 o6/Mmuu  2) 1500 06/mMun  3) 2940 06/MuH  4) 1000 06/MuH
2. [TonynpoBOIHUKOBBIM TMOIOM HA3bIBAIOT MOIYIPOBOAHUKOBBIIN MpUOop ¢
JIBYMsI BBIBOAAMU U OJHUM

1) Kpuctamiom ¢ N-TUTIOM TPOBOAUMOCTH  2) YIPaBISIOMIMM JIEKTPOIOM
3) p-n- nepexoaom 4) Kprcramiom ¢ pP-THIIOM IPOBOJIUMOCTH.

3. Hanpspxenue Mexay BEIBOJAAMH KaKI0U (ha3HONH OOMOTKH TeHepaTopa WilH
KKJI0M (pa3bl NpHEeMHHKA B TpeX(pa3zHOH 1Ienu Ha3bIBAETCs
1) CpennekBagpaTuyHbIM HanpsbkeHueM 2)  CpeaHuM HanpspDKeHHEM
3) ®a3HbBIM HaANpPSKEHUEM 4) JIuHeHHbIM HANPSIZKEHHEM.
4. I'maBHBIM MPEUMYILIECTBOM JIBUraTEI€i MOCTOSHHOTO TOKA SIBISETCS

1) HdemeBusna 2) [Ipoctora koHCcTpyKIMK 3) OueHb BHICOKAsE HAJEKHOCTD
4) Illupokue Npeaesbl PeryJJMPOBaHUsI CKOPOCTH U 00JILION MyCKOBOI
MOMEHT
5. YacroTa BpalleHusi aCHHXPOHHOTO JIBUTATENS IPU YBETUUCHUN MEXaHUUECKOM
Harpy3Kd Ha Baiy

1) He usmenutcst  2) [IpeBbICUT 4acTOTy BpalmieHus mojist  3) YBEIUUUTCS

4) YMeHbIINTCS
6. Haznauenne 0OMOTKY BO30YXACHHS B MallTHHE TIOCTOSTHHOTO TOKA

1) Co3naHue OCHOBHOTO MATHUTHOIO NMOTOKA 2) KoMrieHcanys BIUSHUS
peakiuu skops 3) YiayuiieHue koMmMmyTaiuu 4) YMEHbIIICHUE BIUSHUS
00aBOYHBIX MOJIFOCOB.

7. Ecnu acMHXpOHHBIN IBUTaTesb MOJKIIIOUEH K Tpex(a3Hoil enu ¢ yacto- Toi 50
['n 1 BpamaeTcs ¢ yactoToit BpameHus 2930 06/MuH, TO OH UMEET KOJIMYECTBO
IIOJIFOCOB

Dnste  2) mects 3)Tpu 4) nBa
8. 3a cueT yero nepegaeTcs SHEPrus MeX 1y 00OMOTKaMH TpaHchopmaTopa?

1) O0uMit MATHUTHBIH MOTOK 3aMbIKAETCSA B 00eMX 00MOTKAX, H HABOJMUT B
HMX 3./1.C., IPONOPUHMOHAJIBbHYI0 YHCJIY BUTKOB 00MOTOK.

2) Tok U3 nepBUYHONM OOMOTKHU MEPEHOCUTCSA BO BTOPUUHYIO MO CEPACUHUKY

3) MaruuTHbIi MOTOK, CO3/1aBa€MbIil MIEPBUYHOI OOMOTKOM, BBI3BIBAET BUXPEBHIC
TOKH BO BTOPUYHON OOMOTKE.

4) HamarunumBaHue Marepuasa cepJeYHIKa HaBOJUT 3./1.C. BO BTOPUYHOM
OOMOTKE.

9. Yro npousoier B TpaHCHOopMaTOpe, €U MOIBOJUMOE HAMPSIKEHUE OKaXKETCs
00JIb11I€ HOMUHAJIBHOTO?

1) YBennuuTcs HachIIEHNUE CEPIEUYHUKA, YTO BBI3OBET YBEJIUUEHHUE TOKA B



00OMOTKaxX

2) CylIecTBEHHO yBEJIMYATCA BUXPEBBIE TOKHU B CEPJICUHUKE

3) CHJIbHO YBEJIMYUTCS HANIPSIZKEHHE BTOPUYHOH 0O0MOTKH, MOKET CrOPeTh
HArpy3Ka

4) YBenuuutcs K.11.J1. TpaHnchopmaTopa

10. Yo nmoka3siBaeT kodpdunreHT Tpanchopmaiuu Tpanchopmaropa’?

1) CooTHoOIIEHNE MEXKIY TOKAMH M HANPSKEHUSIMH TIEPBUYHOI M BTOPUYHOT
00MOTOK

2) CooTHOIIIEHHE MEX/Ty MOIITHOCTSIMU IEPBUYHOM U BTOPUYHON OOMOTOK

3) CooTHoIIeHNE MEX Ty MOIIHOCTSIMU TIOTEPh MEPBUYHON U BTOPUUHON OOMOTOK
4) COOTHOIIIEHHE MEXIY MOIITHOCTBIO Harpy3KH U MOTEPh B TpaHchopmaTope

7.2.1 IlpumepHbIi NepedeHb 3aJaHuil 1J1s MOATOTOBKHU K

TECTHPOBAHUIO

1. B TpexdazHoil uenu npu cOeIMHEHNU UICTOYHUKOB U NOTpeOUTENeH
3BE3/10M U3MEPIIIA TOK Harpy3ku ¢a3sl A 14=5 A.
JlunelnsbIil TOK B mpoBoje A |, paBeH

1).5A 2)8,6 A 3)2,8A 4)7A
2. KakoBa poJip HeMTpanbHOTo NpoBoa B Tpex(pa3Hoi 1enu?

1. npy HeCUMMETPHUYHOI HATPY3Ke YPABHUBAET HANIPSKEHUS HATPY30K

(pas.

2. ypaBHUBAET HAIPSKEHUS HArpy30K (a3 mpu CUMMETPUYHOMN HArpy3Ke.

3. ypaBHHBAET TOK OTACNbHBIX (ha3 MPU CHMMETPUIHOMN HArpy3Ke.

4. nmpeaoxpaHseT noTpeduTenei 3IeKTPOIHEPTUU OT TPOOOS CUIIOBBIX CETEN

Ha KOpmyc.

3. DaexTpuyecKkas 1enb, Y KOTOPOH dJIEKTPHUECKHE HAMIPSDKEHUS U DJICKTPHUUECKHE
TOKHU CBSI3aHBI IPYT C APYTOM JMHEHHBIMHU 3aBUCUMOCTSMH HA3bIBAECTCH. . .

1) JIuneliHOM AIeKTprUYecKoi 1enbio 2) [TpuHIMnansHON cXeMoi

3) Cxemoti 3aMenieHUsT  4) HEIMHEHHOM IEKTPUYECKOM IIETBIO
4. I'paduueckoe n300paxeHue AEKTPUIECKON LIETIH, COIePKAIIEe YCIOBHBIC
0003HAYEHHUS €€ HJIEMEHTOB, [TOKA3bIBAIOIIEE COSAMHEHNS STUX HIEMEHTOB
Ha3bIBACTCS

1) BetrBoio 2) Koutypom 3 ) Cxemoit anekrpuueckoit nernu  4) Yzmom
5. Ecniu mpu HeM3MEeHHOM HanpsHKEeHUH TOK Ha y4acTKe 1T YMEHBIITIIICS B 2 pasa,
TO COIPOTUBJIEHUE YYaCTKa

1. YBenmuumiiock B 2 paza 2) YMEHBIIUJIOCH B 2 pa3a

3) He uzmenuiiocwr 4) Ypenuuuiocs B 4 pasza

7.2.2 IllpumMepHBbIii NepevyeHb 3a/IaHUI VI PelleHUus] CTAHAAPTHBIX 3a1a4
1. Eciu it pesuctopoB R;=100 Om, R, =10 OMm, R3 =20 Om, R4 =500 Owm,
Rs= 100 Om COCMHEHBI TTOCJIEIOBATENIBHO, TO B HUX TOK Oy/aeT

1) Onu u ToT *e 2) HanbonbimMm B conpoturiieHnn R, 3) Haubonbmmm E
conpotuBienuu R,  4) Haubomnbimm B conpoTtuBieHusx R; u Rs
2. VI3 mpeacTaBIeHHBIX 3HAYCHUHN BETMIMHON MOIITHOCTH SIBJISICTCS



1)20MBr 2)1A 3)30/x 4)100 kBt u
3. B Tpexda3zHoii 1ienu npu cOeTMHEHUN UICTOYHUKOB U MOTpeouTenen
TPEYTOJLHUKOM U3MEPHIIHM TOK Harpy3ku (azel A 14=5 A.
JluHeiHbIi TOK B IpoBojie A |, paBeH

1).5A 2)8,6 A 3)28A HTA
4. B cxeMe 2JIeKTPUYECKOM 1IeTH OTHA U3 BETBEH COJIEPIKUT MapajuieibHOE
coequnenmne émkoctei C1, C2, C3. HaliTu SKBHUBaJICHTHOE 3HAUCHUE EMKOCTHU
Coig? C1=5 Mx®, C2 =500 ad, C3 = 5000 rnd.
1. CSKB = SSSSMKCD, 2. CBKB = SSOSHq), 3. CBKB = 5055 HCD, 4. 5,505*10-6 O.
5. B cxeme niekTpuyecKoM Iemu OJHA W3 BETBEH COACPKHUT MNapajlieIbHOE
coequHenue pesuctopoB R1, R2, R3. Halitu skBuBaneHTHOE 3HaueHne Rykp.
R1 =2 xOwm, R2 =4 xOwm, R3 =6000 OmM.
1. RQKB.: 12 /11 xOm 2. RSKB.. =12 xOm. 3 RBKB = 6006 Owm. 4. R3KB. =11/12 Om

7.2.3 IlpuMepHbIii epeveHb 3aJaHMIi IS pelleHus] MPUKJIATHBIX 32124
1. Ilepssiii 3akoH Kupxroda popmynupyercs cienyromum oopazom

1) Anrebpandeckasi cyMMa TOKOB BETBEH, CXOJISIIUXCS B y3JIe, paBHA HYIIIO

2) AnreOpanyeckasi cymMMa MaJIecHU HaMpsHKEHU B KOHTYpE paBHA
anredpandeckoit cymme DJ1C B TOM k€ KOHTYpe

3) Cuiia ToKa B 1MW MPOIOPIIMOHATIFHA IPUIIOKECHHOMY HANIPSHKEHUIO U
00paTHO NMPONOPIIMOHATbHA COIPOTUBICHUIO LIETIN

4) .AnreOpandeckas CyMMa HanpsKCHUH BI0JIb KOHTYpa paBHA HYJTIO

2. Kakue mapameTtpsl TpaHchopMaTopa ONpeeNsItoT B OMBITE X0JI0cToro xona? 1)
HomuHa/bHbIE HANIPSKEHUS, KO3 PuuueHT TpaHcGopManu 00MOTOK
NOTEePH YJHEPruM HA nepeMarununBanmue 2) HoMuHanbHble TOKH OOMOTOK,
noTepu 3HepTuu B 00MoTKax 3) HoMHuHAIBHBIC TOKH U HANTPSDKEHUS, KOO PHUITMESHT
noJie3Ho nerictus 4) PaborocnocoOHOCTH TpanchopMaTopa

3. Kakue napamerpsl TpanchopMaTopa OIPENENIOT B ONBITE KOPOTKOTO
3aMbIKaHUS?

1) HomuHajdbHBIE TOKH, TOTEePpH 3Hepruu B Meau 2) HomwuHajgbHBIC
HampspkeHus, Kodd@uimeHnt TpaHchopManuu OOMOTOK TOTEPH SHEPIUM Ha
nepeMarauunBanne 3) HoMuUHaIbHBIC TOKM W HampspKeHHUs, Kod(QQHIHMEeHT
noJjie3Horo JeictBus 4) PabotocnocoOHOCTh TpaHchopmaropa.

4. DnekTpuyecKas 1enb, y KOTOPOH 3JIEKTPUUYECKHUE HAMIPSKEHUS U DJIEKTPUUECKHE
TOKHU CBSI3aHBI IPYT C APYTOM JMHEHHBIMHU 3aBUCUMOCTSMH HA3bIBAECTCH. . .

1) JluHerHOM AeKTprYecKoi 1enbio 2) [TpuHIMnanIsHON cXeMOoi

3) Cxemoii 3amerticanst  4) HEIMHEHHOMN JIEKTPUUIECKOM IIETIBIO
5. Ecmu compormBiaenus R;=100 Om, R, =20 Om, R3=0,2 x Om
BKJIFOUEHBI TTApAJUIEIHHO, TO B pe3UCTOpax OyayT TOKU

1) B R,=max, B R3= min 2) Bo Bcex oanHaKoOBbIC
3) B Rz=max, B R,= min 4) B R;=max, B R,= min

7.2.4 IlpumepHbIii NepeyeHb BONMPOCOB /IJIs1 MOJATOTOBKHU K 3a4eTy



«DJIEKTPOTEXHUKA U YJIEKTPOHUKA)
. DuaexTpuyeckue M MArHUTHbIE LIEHH

JJIeKTPpHYECKHE LENHU MOCTOSTHHOI0 TOKA
1. Onemenmul 2anekmpuueckoii yenu noCMosHHO20 MOKA (6em8b, y3el, KOHMYP).
2. Ucmounux 3/][C u ucmounux moxa.
3. O000IeHHbIH 3ak0H OMa.
4. TepssIii 1 BTOpOI 3aKoHbI Kupxroda.
5. PaboTa 1 MOITHOCTB 3JEKTPUUYECKOTO TOKA.
6. [Ipumenenue 3akonoB Oma u Kupxroda 115 pac4eToB 2IEKTPUUECKUX LIETeH.

DJIEeKTPUYeCKHe el epeMEeHHOr0 TOKa
7. CriocoObl MpeiCTaBICHHUS] CHHYCOUJAIbHBIX BEJTUYHH.
8. MakcumanbHOE, CpeIHEE U JEHCTBYIOIEE 3HAUCHUSI CHHYCOUIAJIBHBIX
BEJINYMH.
9. Pe3ucTuBHBIN, HHIYKTUBHBIA U EMKOCTHOW 3JIEMEHTHI B [IENTU CUHYCOUAAIBHOTO
TOKA.
10. ITocTpoeHnEe BEKTOPHBIX AUATPAMM LEMHA CUHYCOUIAIbHOTO TOKA.
11. AKTUBHBIE, pEAKTUBHBIE U MTOJHBIE COMMPOTUBIICHUS] U MOIIIHOCTH ITACCUBHOT'O
JBYXIIOJIOCHHUKA.
12. Pe3oHaHC B LENSAX CUHYCOUIAIBHOTO TOKA.
13. U3mMepeHre MOIHOCTU TpeX(Pa3HOUl CHCTEMBI.
IL DnexTpuyeckue MaIIMHBI ~
Tpancpopmartopsl
1. Ha3nauenwue, npyuHIMIT IEUCTBHSI, KOHCTPYKIIUS, CXEMa 3aMEILEHHS U BEKTOPHAs
auarpaMma TpaHchopmaropa.
2. XoJ10cTO# X0/, KOPOTKOE 3aMbIKAHHUE, BHEIITHUE XapPAKTEPUCTUKHU
TpaHchopmartopa.
3. MomHocTh noTepb Tpanchopmaropa. Tpexdasnbiii Tpanchopmartop.
MaimnHbI NOCTOSIHHOTO TOKA
4. YCTpOCTBO U MPUHITUIT PAOOTHI MAIIMHBI TOCTOSTHHOTO TOKA C MapajuIeIbHbIM,
NOCJI€I0BATEIbHBIM U BO30YKICHUEM.
5. Pexxumsbl paboThI, 3.11.C., DJIEKTPOMarHUTHBIM MOMEHT JBUTaTeNIsl MOCTOSIHHOTO
TOKA.
6. Haznauenue u paboTa KOJUIEKTOPHOTO MEXaHMU3Ma MAIlIMH MOCTOSIHHOTO TOKA.
7. KonnekTopHble MalllMHbI IEPEMEHHOTO TOKA.
ACHHXPOHHBbIE MAIITUHbI
8. YcTpoiicTBo Tpex(da3zHoil aCHHXPOHHON MalIMHBI.
9. Bpamatoieecst MarHuTHOE TOJIE.
10. CxomnbeHue U peKUMbI pad0Thl ACHHXPOHHOMN MAaIlIWHBI,
11. Bpamaronumiit MOMEHT aCHHXPOHHOTO JIBUTATEJIs.
12. Mexannueckue v paboune XapaKTepUCTUKN aCUHXPOHHOTO JIBUTATEJISI.

CI/IHXpOHHbIe MalllnHbI



15. YerpolcTBO M IPUHIIMIT JSHCTBHUSI CHHXPOHHOM MaluHbl. PexuMbl paboThI 1
XapaKTEPUCTUKHU.
16. PerynupoBaHue aKTUBHON M pEaKTUBHOW MOILTHOCTH CUHXPOHHOIO
re’Heparopa.
17. IlpumeHeHHE U OCOOEHHOCTH IyCKa CHHXPOHHOTO JIBUTATEIS.
Annaparsl ynpaBJieHUs] U 321U ThI
18. Cxembl yIipaBiICHHS JIEKTPOIPHUBOJIOM.
19. Beixirouarenu, pene, KOHTaKTOPbl, MATHUTHBIC ITYCKATEIN U KOHTPOJUIEPHI.
111 DnexkTponnka
1. 3agaun MPOMBINUIEHHON AJIEKTPOHUKH
2. DAEKTpOHHAs SMUCCHSI.
3. ®usuka paboThl P-N epexo/ia
4.006mme cBeieHus o MoaynpoBoHUKax. COOCTBEHHbBIE U MPUMECHBIE
IOJIyIIPOBOJJHUKH.
5. IIpoBogumoctu "p" u "n'" THNOB.
IHonynpoBoaHUKOBbIE MPUOOPHI  YCTPOIICTBA
6. IlomynpoBonHukoBblie 110bl. CTAOMIUTPOH,
7. HVICTOYHMKU BTOPUYHOTO AJIEKTpOoNnUTaHus. BeinpsMurenu (0JHO U IBYX
HOJIyTIEPUOJIHBIE CXEMBI, MOCTOBAsI TpeX(a3Hasi CXEMBI).
8. Bunonspnvle mpansucmopul. Bonem-amnepnvie xapakmepucmuxu (BAX).
9. Ilonesbie TpaH3UCTOPHI. BOIbT-aMIepHbIE XapaKTEPUCTHUKH.
10. Knaccuduxanus ycunureneid. CpaBHUTEIbHBIA aHAIA3 CXEM YCUJICHHS C
o01mumM smutTepom (0O3), obmmm kosutektopoM (OK) u obuieit 6a3oii (OB).
11. IMapameTpsr hij bumonsipaOTO TpaH3HUCTOPA B cXeMe ¢ 00muM dmMuTTepoM (0D).
12. TIpubopsl ¢ S-06pa3HOit BOIBT-aMIIepHO# XapakTepuctukoil (BAX).
13. YnpaBinsieMblil BRITPSIMHUTENb HA THPUCTOPAX.
14. YcunurenbHble Kackaabl HA OUMOJISIPHBIX M MOJEBLIX TpaH3uctopax ¢ 0.9, Ob
u OK.
15. OnTosnekTpoHHBIE TPUOOPHI™
16. Lludporas snexkrponuka. baszossie ameMeHTsl. OCHOBBI byieBoit anreOpsl.
17. OnepanioHHbIE YCUITUTETU
18. Nurerpansubie Mukpocxemsl 1 BUC.
19. MUKPOKOHTPOJLIEPHI.

7.2.5 TlpumepHblii nepeyeHb 3aJaHMil Al pelIeHHUs] NMPHKJIATHBIX
3ajgaq

He penycMoTpeHO y4eOHBIM TUTAaHOM

7.2.6. Meroauka  BBICTABJEHUS] OLEHKM TNIpM  NPOBEAECHHHU
NMPOMEKYTOUYHOM aTTeCTAlUMN

(Hanpumep: Dk3amen npogooumcsi no mecm-Ouiemam, Kaxcovlill u3
komopuwix cooepacum 10 eonpocos u 3adauy. Kasxcowui npasunvHulll omeem Ha
sonpoc 6 mecme oyenusaemcs 1 6annom, 3aoaua oyenusaemcs ¢ 10 6annos (5
banioe eepHoe pewieHue u S 6anno8 3a Gepuvlli omeem). MakcumanbHoe
Koauvecmao HabparHvlx 6annos — 20.

1. Oyenxa «Heyoosnemseopumenvrhoy cmasumcs 6 ciyyae, eciu CmyoeHm



Habpan menee 6 6a08.

2. Oyenka «YooeremsopumenvHoy cmasumcs 8 ciyyae, eciu CHMyOeHm
Haopan om 6 0o 10 b6annos

3. Oyenxa «Xopowo» cmasumcs 6 ciyuae, eciu cmyoenm Haopan om 11 oo
15 6annos.

4. Oyenka «Omauynoy cmasumcs, eciu cmyoewm Habpan om 16 oo 20
bannos.)

7.2.7 I1acnopT OlleHOYHBIX MAaTEPHUAJIOB

Kon
Kontpomupyemsie pasaenst . | HaumeHnoBaHue O1eHOYHOTO
Ne n/mt KOHTPOJIUPYEMOit
(TeMbI) TUCIUTLTAHBI cpencTaa
KOMITCTEHITHH
1 Beenenne. OcCHOBHBIE 3aKOHBI OIIK-2, OIIK-6 Tect, KOHTpOIBHAS paboTa,
ANEKTPOTEXHUKU 3aIuTa J1abopaTOPHBIX
pabor, 3amuTa pedepara, ....
2 Amnanus snektpuueckoit nenu npu |OITK-2, OITK-6 Tect, koHTpOIBHAS paboTa,
MTOCTOSTHHOM TOKE 3aIuTa JIaOOpaTOPHBIX
pabor, 3amura pedepara,
3 Onnodaznsiii nepemennsnii Tok  |OIIK-2, OITK-6 Tect, koHTpOIBHAS paboTa,

3al1UTa JJabOopPaTOPHBIX
pabor, 3amura pedepara,

4 3 — X (ha3HbIl TOK OIIK-2, OIIK-6 Tect, koHTpONBbHAS paboTa,
3aluTa JJabopaTOpHBIX
pabor, 3amura pedepara,

5 Tunossle anexkTpomexannueckue |OIIK-2, OITK-6 Tect, koHTpOIBbHAS paboTa,
ycTpoicTBa. TUIBI U IPUHIHUIIBI 3aImTa 1a00paTOPHBIX
UX paboThI pabor, 3amura pedepara,

TpeOOBaHUS K KypCOBOMY
MPOEKTY....

6 MeTtposiornueckue OCHOBBI OIIK-2, OIIK-6 TecTt, kOHTpOIBHAS paboTa,
ANEKTPUUYECKUX U INEKTPOHHBIX 3aIuTa 1abopaTOPHBIX
YCTPOWCTB B MHHOBAITMOHHBIX pabor, 3amura pedepara,
MIPOEKTax

7 OcHobl ananmoroBoii u ugposoit |OITK-2, OITK-6 TecTt, koHTpOIBHAS paboTa,
ANEKTPOHUKHU 3aIuTa 1aopaTOPHBIX

pabor, 3amura pedepara,

8 OCHOBBI aHAJIOTOBOM OIIK-2, OIIK-6 Tect, koHTpOIBbHAS paboTa,
CXEMOTEXHUKH 3aIuTa JIabopaTOPHBIX

pabor, 3amuTa pedepara,

9 Ocnobl udposoii cxemotexuuku |OITK-2, OITK-6 Tect, koHTpONBbHASA paboTa,

3aIuTa JJabopaTOPHBIX
pabor, 3amura pedepara,

10 OcHOBBI aHANIN3A U OIIK-2, OITK-6 TecTt, KOHTpOIBHAS paboTa,
MIPOEKTUPOBAHMSI AaHAJIOTOBIX U 3aIuTa 1a00paTOPHBIX
U (PPOBBIX YCTPOUCTB. pabor, 3amura pedepara,

7.3. Meroanueckue MaTepuajbl, omnpeaesiiOliie NPOUEAYPHI
OLICHMBAHUSA 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH

TecTupoBaHue OCYIIECTBISETCS, JUOO TIPU TOMOIIM KOMIIBIOTEPHOU
CUCTEeMbl TECTUPOBAHUS, MO0 C MCIOJBb30BAHUEM BBIJIAHHBIX TECT-33JlaHUM Ha
oymaxkHom Hocurtene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBIISIETCS




IPOBEpPKa TECTa SK3aMEHATOPOM M BBICTABIISIETCS OIEHKA COTJIACHO METOJIUKH
BBICTABJICHHUS OLICHKHU TIPU TIPOBEICHUH MPOMEKYTOYHOMN aTTECTAIINH.

PerieHne cTaHAapTHBIX 3a1a4 OCYIIECTBIISICTCSA, JIMOO TIPU TOMOIIU
KOMITBIOTEPHON CHUCTEMBI TECTHPOBAHUS, JMOO C HCIOJIB30BAHUEM BBIIAHHBIX
3ajad Ha OyMmakHoM HocuTene. Bpems pemenus 3agad 30 muH. 3atem
OCYIIECTBIIACTCS TPOBEPKA pEIICHUS 3a7ad HSK3aMEHATOPOM U BBICTABISCTCS
OLICHKA, COIJIaCHO METOJMKH BBICTABJICHHMS OICHKHM TPH  MPOBEICHUH
IIPOMEKYTOYHOM aTTeCTaIUH.

Pemenne npHKIagHBIX 3a4ad  OCYMIECTBIISCTCSA, JMOO TpH TIOMOIIH
KOMITBIOTEPHOH CHCTEMBI TECTHUPOBAHUS, JUOO C HCIOJIH30BAaHUEM BBIJAHHBIX
3amady Ha OymaxkHOM HocutTene. Bpems pemenus 3amad 30 mmH. 3arem
OCYIIECTBIISICTCSI TPOBEPKA pEIICHUS 3a7ad SK3aMEHATOPOM U BBICTABISETCS
OIICHKA, COTJIaCHO METOJHMKH BBICTABJICHUS OICHKH TIPH  IPOBEICHUU
IPOMEKYTOYHOM aTTeCTaINH.

8 YYEBHO METOAUYECKOE U HTHO®POPMALIMOHHOE
OBECIHNEYEHUE JUCHUIIJIUHBI)

8.1 Ilepeyennb y4eOHOIi JUTEpPaTypbl, HEOOXOAUMOW Jisi OCBOEHHSA
TUCHMILTHHBI

8.1 Ilepeyennb y4eOHOIi JUTEpPATypPbl, HEOOXOAUMOW Jisi OCBOEHHSA
TUCHMILTHHBI

1.Onexrporexnuka /Ilox pen. B.I'. I'epacumoBa. — M.: Beicimias mikona,
2015. - 480 c.

2.1BanoB N.N., Papnonuk B.C. Onexrporexnuka. — M.: Bricmas mkoia,
2014. -375 c.

3.Kacatkun A.C., HemuoB M.B. Dnekrporexnuka. — M.: Bricmas mikona,
2018. — 440 c.

4. CipaBoYHOE MMOCOOUE IO DIEKTPOTEXHUKE U OCHOBAM 3JieKTpoHukH / [lox
pea. A.B. Herymumn. — M.: Beiciias mikona, 1986. — 248 c.

5. AxumoB B.U. u ap. JIaGopaTtopHbIii MPaKTUKYM MO DJIEKTPOTEXHUKE U
anektponuke. BITACY, 2007. - 124 c.

6. [Tutonmuu B. M., ®ypcoB b.B., Ilonosa T.B. JlabopatopHblii TpakTUKyM
no Kypcy ‘“DIeKTpoTexHHUKa u dJiekTpoHuka”. Yuebd. Ilocobue. Boponex:
Boponex. roc. tex. yu — 1, 2002. — 77 c.

8.2 Ilepeyenb MHGPOPMAUMOHHBIX TEXHOJIOTHIl, MCMOJb3YeMbIX NPH
OCYLIECTBJIECHMH 00pa30BaTeJIbHOr0 IMpolecca Mo JAUCHUILUIAHE, BKJIIOYAs
nepeyeHb  JHMIEH3MOHHOTO NPOrpaMMHOIO  o0ecrevyeHUsi, PecypcoB
NH(OPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOI ceTu «AHTEepHET», COBPEeMEHHBIX
npogeccHOHAIBbHBIX 023 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

1. Omneparmmonnas cuctema Windows.
2. TekctoBbiii penaktop MS Word.
3. CpencTBa KOMITBIOTEPHBIX TEICKOMMYHUKaIMiA cucteMsl: SHnekc, Google

U JIpyrue 1no BeiOopy xadeap.

Jns pacimpenus 3HaHUM 1O TUCLUIUINHE PEKOMEHIYETCS

UCII0JIb30BaTh MIHTEpHET-pECYPCHI:



—  http://www.owen.ru/

— http://www.Lcard.ru/

—  http://lwww.fepo.ru/ (ITogroroska k ®II10, KCHOIL30BaHKE BO3MOKHOCTEH
TPCHUPOBOYHOTO MIHTEPHET-TECTUPOBAHUS ).

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS JISA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOIECCA
Jliig ipoBeieHus 1abOpaTOPHBIX U MPAKTUUECKUX 3aHATUN UCTIOIb3YETCS

CHeLMATU3UPOBaHHas Jaboparopus, 000py10BaHHAs HEOOXOAUMBIMU
71a00paTOPHBIMH CTEHIAMHU I10 OOIIEH ANEKTPOTEXHUKE U 3IeKTpoHuKe Tumna JIDC
— 5. HaGop 31exTpou3MepuTensHbIX MpUOOPOB J1a00paTOPHOIo THIIA, Kilacca
TouHocTH 0,5. B 1a00paTOpHBIX U MPAKTUYECKUX 3aHATHSX IIIUPOKO UCIIONb3YIOTCS
uH(popmamonnsle pecypcsl (Mart. JIab u MynetuCum).

10. METOAUYECKHUE YKA3AHUSA IJISA OBYYAIOLUXCS 110
OCBOEHMUIO JUCHUIIJIMHBI (MOAY JIA)

[To mucrumuimae «ONEKTPOTEXHUKA U DJIEKTPOHMKA» YHUTAIOTCS JICKIUH,
IPOBOJASTCS NMPAKTUUYECKUE 3aHATHUS U TaOOpaTOpHbBIE pabOTHI.

OcHOBOM M3y4yeHHUS JUCUUIUIMHBI SBIISIOTCA JIEKIIMM, Ha KOTOPBIX
u3JaralTcs HauboJsiee CyIECTBEHHbIE U TPYJHBIE BOIIPOCHI, a TAK)KE BOIIPOCHI, HE
HallIeIINe OTpaXeHus B yueOHOI muTeparype.

[IpakTHueckue 3aHATHS HamNpaBieHbl Ha MNPUOOPETEHUE TNPAKTUYECKUX
HaBBIKOB pacyeTa »3JICKTPOTEXHUYECKUX U AJIEKTPOHHBIX YCTPOMCTB. 3aHATHSA
MIPOBOJISITCS MMyTeM PEIICHUS KOHKPETHBIX 3a7a4 B ayIMTOPHUH.

JIabopaTopHble pabOThI BBINOJIHAIOTCS HAa Ja0OpaTOPHOM O00OpPYAOBaHUU B
COOTBETCTBHH C METOJMKAMU, IPUBEICHHBIMU B YKa3aHUSIX K BBITIOJHEHHUIO padoT.

Bun yueOHbIX
N JlesaTenpHOCTh CTyAEHTa
3aHITHI
.HCKI_[I/IH Hanucanue xoHcriekTa HeKHHﬁZ KpaTKoO, CXEMAaTU4HO, IMOCICAOBATCILHO

(UKCUpOBaTh  OCHOBHBIC  TIOJOXKEHHUS, BBIBOJABI, (POPMYIHPOBKH,
00001IeHNs; TIOMeYaTh Ba)KHBIE MBICIH, BBIIEIATH KIIOUEBHIE CIIOBA,
TepMuHbl. [[poBepka TEPMUHOB, MOHATHI C MOMOUIBIO SHIIMKIIONEINM,
CJIOBapey, CHPAaBOYHUKOB C BBIIMCHIBAHUEM TOJKOBAHUNW B TETPalb.
O6o3HayeHue BOIMPOCOB, TEPMHHOB, MaTepHayia, KOTOPHIC BBI3BIBAIOT
TPYAHOCTH, TIOMCK OTBETOB B PEKOMEHAyeMON nuteparype. Eciu
CaMOCTOSITENIbHO HE YAaeTcs pa3o0parbCs B MaTepuaie, HeoOXOIUMO
chopMyIHUpOBaTh BOMPOC ¥ 33/aTh MPEMOAaBaTeN0 Ha JIGKIIMU WM Ha
MPAKTUYECKOM 3aHSTHHU.

[Tpaktnyeckoe  |KoHcmekTHpoBaHHE PEKOMEHIYEMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM

3aHSTHE JIEeKUWH, MOATOTOBKAa OTBETOB K KOHTPOJBHBIM BOIpPOCaM, MPOCMOTP
pexomeHayemon nureparypsl. [IpocnymmBanue aynino- U BUAEO3aUCen
[0 3aJaHHOW TeMe, BBINIOJIHEHHWE pacueTHO-rpapUuecKux 3a/laHui,
pelIeHne 3a1a4 1o aIrOpuTMy.




JlaGopaTopHas
pabora

JlaGopaTopHbie ~ pabOTHI MO3BOJISIIOT ~ HAYYUTHCSA MPUMEHSATH
TCOPCTUUCCKHUC 3HAHUA, TOJYUCHHBIC Ha JICKOUW IIpU PCHICHUU
KOHKPETHBIX 3amad. YroObl Hamboliee palMOHAIBHO W  IOJIHO
HCIOJIb30BaTh BCE BO3ZMOKHOCTH JIA0OPATOPHBIX JJIsI TOATOTOBKH K HUM
HEOOXOMMO: CIIeyeT pa3o0paTh JICKIMIO 10 COOTBETCTBYIOUICH TEMeE,
O3HAKOMHUTCSI C COOTBETCTBYIOIIMM pa3leiioM ydeOHMKa, MpopadoTaTh
JOTIOJTHUTEIIBHYIO JIUTEPAaTypy ¥ HWCTOYHHMKH, PEUIMTh 3aJauyd |
BBIITOJIHUTH APYTUC MMCbMCHHBIC 3aJaHU .

CamocrosTenbHas
pabora

CamocTosTenbHas paboTa CTyI€HTOB CIIOCOOCTBYET IMIYOOKOMY YCBOCHHUS
y4yeOHOrO MaTepuaja M pPa3BUTHUIO HAaBBIKOB €aMOOOpa30BaHUS.
CamocTosTenbHas paboTa npenoaraeT clieylollue COCTaBISIOIUE:

- paboTa ¢ TekcramH: y4yeOHHUKaMH, CIIPAaBOYHHKAMH, IOMOJHHUTEIBHOM
JTUTEPATypOi, a TaKkKe MPopadOoTKa KOHCIEKTOB JICKIIHIA;

- BBIIIOJIHEHUE JIOMAIIIHUX 33JaHUN U pacyeTOB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOATEILHOTO U3YUYCHHS;

- yuacTHe B paboTe CTyIEeHYECKUX HayYHBIX KOH(PEPEHINH, OMMMITHAT;

- IOATOTOBKA K MPOMEKYTOYHOM aTTECTAIIUU.

IToaroroska k
MIPOMEXKYTOUHOU
aTTecTaluu

TI'oToBUTHECH K HpOMC)KYTO‘IHOf/'I arrecTaluun CiaeayeT CUCTCMAaTUYCCKU, B
TCUCHUC BCCI'O CEMCCTPA. HMHTencuBHAas NOATOTOBKA JOKHA HAYATHCS HE
mo3gHee, 4Y€eM 3a MeECAL-IIoJTopa 1J0 HpOMe)KYTOLIHOf/i aTTeCTanuu.
HaHHLIC nepea 3a4€ToM Tpu JHA 3(1)(1)€KTI/IBHGG BCCIro HCIIOJIBb30BAaTh AJIA
IIOBTOPCHUA U CUCTEMATU3allU MaTCpHraJia.




