FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PykoBonuTenbs HanpaBieHUs

s ;
%% SreKTpoHHH

oVpry HOa
CBEJEHHS O BIAJEIBLIE [1511
[Kowmy suinan: Botakos A.

16: bychkovae
03.07.2025

B crcTeMe

A. E. beiukos

PABOYAS ITPOI'PAMMA

aucuMIIMHb 1.d0.08 TexHnKa BEICOKUX HAIPSKEHUN
i HanpasiaeHus 13.03.02 DnexkTpodHEPTreTHKa U MIEKTPOTEXHUKA

ypoBeHb bakanaBpuar
¢popma o0yueHust ouHas

kageapa-pa3padoTuyuk DIEKTPUUYECKHUE CTAHIINK, CETU U CUCTEMBI 3JIEKTPOCHAOKEHU S

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO

noarotoBku 13.03.02 DneKkTposHepreTuka U 3JIEeKTPOTEXHUKA, YTBEPKAEHHBIM ITPUKA30M
Muno6puayku ot 28.02.2018 Ne 144

3aB.xadenpoii pazpaboTynka,

JI.TEXH.H., TOII.

Pazpabotuuk nmporpamMmel,
K.T€XH.H., JIO1l., JOLEHT

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

n
02.07.2025

S .
ﬁ‘@ﬁ% rextponis

1oYpry 10

an: Koy 10. B.

yv
02.07.2025

CBEJIEHMS O BIIAJIEJIBLLE 31T

YenssOMHCK

A. H. T'opoxxankun

10. B. KopoBun



1. llesu u 3212494 AU CIUILIHHBI

[enbto ocBOEHMS yueOHOM JUCHUIUIUHBI « T€XHHUKA BHICOKUX HAIPSKEHUID SABIISIETCS
(dopMupoBaHUH Y 00YUAIOIIMXCS] KOMIUIEKCHOTO MPEACTABICHHS O IPUHLIUIIAX
BBINIOJIHEHUS, YCIIOBUAX PAaOOThI, UCIIBITAHUI U 3aLUThI U30ISIUUOHHBIX KOHCTPYKLNN
BBICOKOBOJIBTHBIX JIEKTPOYCTaHOBOK, a TAKXKE YCIOBUAX UX PAMOHAIBHOIO TPUMEHEHUS.
CryaeHTbl JOJKHBIL: - 3HATh 0COOCHHOCTH BHEIIHEW U BHYTPEHHEN U30JIALINU
BBICOKOBOJIBTHBIX AJIEKTPOYCTaHOBOK; - 3HATh OCHOBHBIE 3JEKTPOPU3NYECKHUE MPOLECCHI,
POUCXOISIIINE B U30JSLIUOHHBIX KOHCTPYKIMSIX MTPU BO3ACHCTBUU BHICOKUX HANPSIKEHUH;
- 3HaTh YCJIOBUS PAllMOHAJIBLHOIO BBIITOJIHEHUS U30JIALIMH JIEKTPOYCTAHOBOK; - 3HATh BUJIbI
BO3JICHCTBYIOIINX HA U3OJISIUIO MPU SKCIUTYaTallu HANPSHKEHUI U IEPEHANIPSKEHUN U
OCHOBHBIE CITIOCOOBI M CPEJICTBA 3AIIUTHI OT HUX; - YMETh MPOBOIUTH U3MEPEHHUSI BBICOKOTO
HaNpsHKEHUs; - yMETh UCIIOIb30BaTh 3alUTHBIE CPEJCTBA MPU padOTE Ha BHICOKOBOJIBTHBIX
ANIEKTPOYCTAHOBKAX; - YMETh aHAJIM3UPOBATh BIMSIHUE PA3IMUHBIX (DAKTOPOB HA
AIIEKTPUUYECKYIO IPOYHOCTh U YCTPOMCTBO U3OJILIMOHHBIX KOHCTPYKIIUI; - BIAJIETh
HayaJbHbIMU HaBBIKAMU ITPOBEJICHUS BICOKOBOJIBTHBIX UCIIBITAHUI; - BIaJAETh OCHOBAMHU
0e30macHOi padOThl HA BBICOKOBOJIBTHBIX 3JIEKTPOYCTAHOBKAX.

Kparkoe conep:xanue 1uciUNJIMHBI

[Ipeamer u 3a7a4m TUCHUATLUIMHBL. POJIb BBICOKUX HAIPSHKEHUM B SJICKTPOIHEPTETHUKE.
Buemnsis u BHyTpeHHs n3omsuu. Paboune HanpsKeHHUs U IEpeHanpsHKeHus, UX
0COOEHHOCTH U pa3HOBUAHOCTH. OO1Iee npeacTaBieHue 00 ypOBHIX U30ISIUU U
KOOPAMHALIMM U30JISILUU AEKTPO0OOpynoBaHua. ATMOC(HEPHBIA BO3IyX KaK AUIIEKTPHUK.
DNEeKTpUYECKHM pa3psiz B raze. BonpT-amriepHas xapakTepuCTHKa Ta30BOTO IPOMEXKYTKA B
OJTHOPOJHOM TIOJIE U MOHATHE CaMOCTOSITEIbHOCTH pa3psiaa. PazButue paspsana B
BO3JIYLIHBIX MPOMEKYTKAX C OAHOPOAHBIM ToJieM. JIaBuHa a51ekTpoHOB. 3akoH [lamiena.
OneMeHThl CTPUMEPHON TeopuH paspsna. [IoHaTHe HEOQHOPOIHOIO MIEKTPUYECKOTO MO
¥ 0COOEHHOCTH Pa3BUTHS pa3psia B IPOMEKYTKAX C TAKUM MosieM. D(H(EKT MoIsIpHOCTH.
OcoOeHHOCTH pa3psi/ia B AJIMHHBIX BO3AYIIHBIX IPOMEXYTKax. Pa3psiibl B BO3IYIIHBIX
IIPOMEKYTKaX IPU UMITYJIbCHBIX HAIPsDKEHUAX. BpeMs paspsiza u ero CoOCTaBIIAIOLIME.
[TonHbli (cTaHAAPTHBIN) U CPE3aHHBIN I'PO30BbIE UCTIBITATENbHBIE UMIYIILCHI. Pa3psn B
BO3/lyX€ BJIOJIb IOBEPXHOCTHU TBEPAOTO IUAIEKTPUKA. [[oHATHE CKONB3AIIETO paspsiaa.
CriocoObl MOBBIIIEHUS PA3PSIHOTO HAMPSKEHUS BAOJb MOBEPXHOCTH U30JISTOpa. Biausiaue
3arpsi3HEHMS M YBJIAKHEHUS TOBEPXHOCTHU U30JISITOpPA HAa pa3BUTHE pa3psaa. Oomiue
CBOMCTBA BHYTPEHHEN M30JSLIUU U €€ pa3HOBUIHOCTHU. BOJIBT-BpeMEHHAs 3aBUCUMOCTh
BHYTPEHHEN M30JSIUU. JTUTeNnbHas AIEKTpUYECKask IPOYHOCTh BHYTPEHHEN U30JISALIHH.
Yactuunble paspsaasl. PerynupoBaHue 3JI€KTPUYECKUX I10JIEH BO BHYTPEHHEN U3O0JISILUH.
CpezacTBa 3alIUThI OT MEPEHANPSHKEHHI: HICKPOBBIE TPOMEKYTKHU, TPyOUaThlie pa3psAHUKHU,
BEHTUJIbHBIEC PA3PsAIHUKH, OTPAaHUUYNTENH MIEPEHANIPSIKCHUS HEJIMHEWHBIC, JJIMHHO-
MCKPOBBIE Pa3psAIHUKHU U U30JATOPBI-pa3psiHUKU. 1IX yCTpOKCTBO, IPUHIMI IEHCTBYS,
XapaKTEPUCTUKU U 001aCTH NpUMEHEHUs1. MOJIHKS KaK MCTOYHUK I'PO30BBIX
HepeHanpsHKEHU U criocoObl 3aIIUThI OT MPSAMBIX YAapOB MOJIHUUA. MOIHHUEOTBOABI U X
30HBI 3alIUTHL. PalinoHanbHOE pa3MellleHHe MOJIHUEOTBOIOB HA OJCTaHUNN. AKTHUBHAs
MOJIHME3AINTA.

2. Komnerenuuu odyuyarwmerocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI



[TnaaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInN)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

I1K-1 CriocoGeH yyacTBOBaTh B IPOSKTHPOBAHUH
00BEKTOB MPOECCHOHATBHON ICATEITLHOCTH

3HaeT: YCI0oBUS pallMOHATIBLHOTO BBITOTHEHUS
W30JIALIAN DIIEKTPOYCTAHOBOK.

YMeeT: AHAIM3UPOBATH BIUSHUAE Pa3IUIHBIX
(bakTOpOB Ha ANEKTPUUYECKYIO IPOYHOCTH U
YCTPOICTBO M3OJIALIMOHHBIX KOHCTPYKIUH.

lMeeT npakTuueckuii onsIT: IIpuMeHeHns HaBBIKOB
POBEICHMSI BHICOKOBOJIBTHBIX UCIIBITAHUH.

[TK-2 CniocoGeH yuacTBOBaTh B IKCILTyaTaIlMH
00BEKTOB MPO(heCCHOHANBHON IeATeIbHOCTH

3naer: Busbl BO3AEHCTBYIONUX HA U3OJISALUIO ITPU
DKCILTyaTalluy HANPSDHKEHUN U TIEPEHANPSKEHUN U
OCHOBHBIE CIIOCOOBI M CPE/ICTBA 3ALUTHI OT HUX;
0COOEHHOCTH BHEIIHEH U BHYTPEHHEH U30JIALUN
BBICOKOBOJIBTHBIX 3JIEKTPOYCTAaHOBOK.

'YMmeer: [IpoBoaUTE U3MEPEHMS BBICOKOTO
HaIPSKCHMS.

Mmeet npakTudeckuii onbIT: be3onacHoi paboTsl Ha

BbICOKOBOJIBTHBIX 3JICKTPOYCTAHOBKAX.

3. Mecro aucuuninubl B ctpykrype OII BO

[Iepeuenpb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

1.®.05 DnexTpudecKre 1 ANEKTPOHHBIE alnaparsl,
1.®.02 DnexTpuyecKkue MallvHbl,

1.0.18 ®usnyeckue 0CHOBBI AEKTPOHUKH,
1.9.09 O6mas sHepreTHKa,

1.®.04 DnexTpocHabx)eHHE,

1.®.06 DnekTpoIHEPreTHUECKUE CUCTEMBI U CETH,
1.®.07 DnexTpruyecKkrue CTaHIUK U MOJCTAHIINH,
@J1.05 ABToMaru3aIysi 1 poOOTHU3ALIUS
TEXHOJIOTMYECKHUX MPOIECCOB,

@®J1.03 IIpoeKkTrpoBaHUE FNEKTPUUECKUX CETEH,
1.®.01 DnexTpudecKkuii MPUBOJ

®J[.02 MoaenupoBaHue 3JEKTPOHHBIX YCTPOUCTB

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTLIINAH:

JlucuuIinHa

TpeboBanus

1.9.09 O6mas sHepreTuka

3HaeT: MeTozbl U CpeicTBa IS IOJTYUEHHUS
WH(POPMAITUH 00 IEKTPOCTAHIUAX PA3TUIHBIX
BUJIOB, IPUHIIUIIAX PaOOTHI U yCTPOMCTBA
PHEPreTUYECKUX YCTAHOBOK, OCHOBHBIX BHJIaX
SHEPreTUYECKUX PECYpPCcOB YMeeT: BhINONHATD
pacyeT U aHAJIN3 OCHOBHBIX IMAPAMETPOB
BIeKTpocTaHi IMeeT npakTUYeCKHUil OTIBIT:
Pacuéra OCHOBHBIX XapaKTEPUCTHUK U ITOKa3areen
pabOThI Pa3JIMUHBIX AIEKTPOCTAHIIUHN, HABBIKAMU
MCITIOJIb30BaHUSI UCTOYHUKOB MH(GOPMALIUU 10
TTUCITUTIIINHE ¥ KOMITBIOTEpA KaK CPeICTBa PaOOTHI C
Heil

1.®.04 DnexrpocHabxeHHne

3naeT: OCHOBHBIE HCTOYHUKH UH(POPMAITUH T10
HaIpaBJICHUIO MPOECCHOHATBHON IESTEIBHOCTH,




OCHOBHBIE IIPUHIUIIBI TOCTPOEHUS DIEKTPUUECKUX
CeTel CUCTEM DIIEKTPOCHAOXKEHUS, TUTIOBBIE CXEMBI
Y IIPUOPUTETHBIE 00JIACTU X UCIIOIb30BaHMUS,
TOCTOMHCTBA U HEAOCTAaTKU TUIOBBIX CXEM YMEET:
AHaIU3upOoBaTh U CUCTEMATU3UPOBATh
UH(QOPMALIUIO, U3BJICUEHHYIO U3 PA3IMUHBIX
HUCTOYHUKOB, HEOOXOAUMYIO JUISI peILICHHS
KOHKPETHBIX 33124 B 00JIACTH IPOEKTUPOBAHUS
CHCTEM DJIEKTPOCHAOKEHHS ¢ yU4ETOM TpeOOBaHU I
HOpPMaTHUBHBIX JOKYMEHTOB, [lob30BaThCs npu
pkcrutyaranun COC cupaBoOYHOM IUTEPATypol
HOpMaTHBHBIMU MarepuaiaMu HMmeer
[IpaKTUYECKUM ONbIT: [IpoBenenus npocrenmmx
pPacu€ToB, CBA3aHHBIX C IPOEKTUPOBAHUEM CUCTEM
prekTpocHadxeHusi, COCTaBICHUS CXeM 3aMeIICHUs
COC u onpenesieHUs MapaMeTPOB UX DIIEMEHTOB

1.®.01 DnexTpuyeckuii MpuBoOA

3unaer: Haznauenue, anemMeHTHYI0 0a3y,
XapaKTEPUCTUKU U PETYIUPOBOYHBIE CBOMCTBA
JIEKTPONPUBO/IOB € IBUTATENISIMU IOCTOSSHHOTO U
[IEPEMEHHOI0 TOKa, MaTreMaTH4eCKOe OIUCAaHUE,
CXEMBI BKJIFOUEHHS, OCHOBHBIE IAPAMETPHI U
DJIEMEHTBI IPOEKTUPOBAHUS HIIEKTPOIIPUBOIOB
Ymeet: [IpuMeHsTh, SKCIUTyaTUPOBaTh U
POM3BOAMTH BBIOOP JIEKTPUUECKUX allapaTos,
MaIllnH, 3JEKTPUYECKOTO MPHUBOAA; IPOBOIHUTH
TUIIOBbIE J1a00OPaTOPHBIE UCTIBITAHUS 3JEKTPUUECKUX
[IPUBOJIOB; aHAJIU3UPOBATh NapaMETPhI U
TpeOOBaHUS HCTOYHUKOB IMUTAHMS, @ TAKKE
XapAKTEPUCTUKN HArpy3KH, KAK OCHOBBI
TEXHUYECKOIO 3aJaHus I IPOCKTUPOBAHUSA
JIIEKTPONPUBO/IOB U UX KOMIIOHEHTOB,
Vcnonb30BaTh MPUOIMKEHHBIE METO/IbI pacyeTa 1
BbIOOPA OCHOBHBIX JIEMEHTOB 3JIEKTPUUECKHUX
NPUBOJIOB; pa3padarkiBaTh U aHAJIU3UPOBATh
MIPOCTBIE MOJIENIN AIIEKTPOIIPUBOJIOB U UX IJIEMEHTOB
Meer npakrudeckuii onsIT: [IpoBenenus
CTaHJAPTHBIX UCIIBITAHUN 2JIEKTPOIHEPTETUUECKOTO
1 SIIEKTPOTEXHUYECKOI0 000PY/I0BaHUS U CUCTEM;
HaBBIKAMH aHAJIN3a IPOCTHIX MOAEIIEH
DJIEKTPOIIPUBOIOB, Pacuera, IpOEKTUPOBAaHUS U
KOHCTPYHUPOBAHUS DJIEKTPOIHEPTETUYECKOTO U
DJIEKTPOTEXHHUUYECKOTO 000PYOBAHUS U CUCTEM

1.0.18 ®uznueckre OCHOBBI MJIEKTPOHUKH

3naer: [IpyHIMI neiicTBUS TMON0B, TPAH3UCTOPOB,
TUPUCTOPOB, UHTETPAJIBHBIX MUKPOCXEM, X
XapaKTEPUCTUKU U ITapaMeTPbl; OCHOBBI pacyeTa
MPOCTEHIINX CXEM CHIJIOBBIX IpeoOpazoBaresneil u
QHAJIOTOBBIX AIEKTPOHHBIX YCUIUTENIEH YMEET:
lcronbs30BaTh METO/BI AHAIN3A JINHEWHBIX U
HEJIMHENHBIX MNIEKTPUUECKUX LENEeHN I pacdyera
NPOCTEHUIINX CXEM CHIIOBBIX IIpe0Opa3oBaTeiell Ha
OCHOBE IOJTyTIPOBOTHUKOBBIX NpHOOpoB. BriOupars
DJIIEMEHTBI AIEKTPOHHBIX CXEM IS PELICHUS
[IOCTaBJICHHOM 3a/1a4l; aHAJIM3UPOBATh U ONKUCHIBATH
(u3ndeckue NpoLecChl, MIPOTEKAOIUE B
MOJTYIPOBOAHUKOBBIX pubopax. meet
IPaKTUYECKUH ONbIT: MoaenupoBaHus NPOCTEHIINX




CXeM CHJIOBBIX TIpeoOpaszoBarelnieil 1 aHaJIOTOBBIX
DIIEKTPOHHBIX YCHIIUTENEeH. DKCTIEpUMEHTAIBHOTO
HCCJICAOBAHUA XaPAKTCPUCTUK U ITPABHUIILEHOT'O
BBIOOpA TIOTYTIPOBOTHUKOBBIX MPUOOPOB;
croco0aMu ynpaBJIeHHUs HIEKTPOHHBIMH
YCTPONCTBAMU.

1.®.06 DnexTpoIHEPreTHUECKUE CUCTEMBI U CETH

3HaeT: [IpyHIMIBI Tepeaaun U pacpeneneHus
DJIIEKTPOIHEPIUH; OCHOBY KOHCTPYKTUBHOIO
BBIMIOJTHEHUS BO3IYLIHBIX U KaOEIbHBIX JTUHUM
DJIEKTPOIIEpEeadd, METO/bI pacyeTa peKUMOB
[pabOThI AIIEKTPOIHEPTETUYECKUX CUCTEM U CETeH,
METOZBI PETYIMPOBAHMSI HAIIPSDKEHUS, KOMIIEHCALIUH
apaMeTpOB M PEaKTUBHON MOIIHOCTH B
DIIEKTPUUYECKUX CETSIX, OOIIUI aNropuT™
MIPOEKTUPOBAHMS SJEKTPUUECKUX CETEH, aJITOPUTM
BbI0Opa HOMUHAJIBHBIX HAMPSKEHUM,
KOH(pHUTypaluu CeTH, apaMeTpoB JIEMEHTOB
IIEKTPUYECKUX ceTel., OCHOBHBIE METO/IbI aHATIN3a
[PEKUMOB AIIEKTPUUYECKON ceTu. YmeeT: OnpeaensiTh
apaMeTphl CXEMbI 3aMEIIEHNS OCHOBHBIX
JIEMEHTOB 3JIEKTPOIHEPTETUYECKUX CUCTEM U
CETEH; pacCUUTHIBaTh YCTAHOBUBILUECS PEKUMBI
SIIEKTPOIHEPIeTUYECKUX CUCTEM U CETe; BIOMpaTh
CpEJCTBA PErYJINPOBAHNUs HANPSKEHUS Ha
MOHMKAKOIIUX MTOICTAHIUAX; PACCUUTHIBATH
TEXHUKO-DKOHOMUYECKHUE TI0KA3aTEIN BAPUAHTOB
CETH U BHIOMPATh pAllMOHATILHBIA BAPHAHT CXEMBI
ceTu., PaccunThIBaTh NapamMeTphl peXUMOB
DIIEKTPUYECKUX ceTel. IMeeT mpakTHYeCcKui OIbIT:
lcrionb30BaHus CIIPaBOYHOM JIMTEPATYPhI U aHAJIN3A
[PE3yJABTATOB PACUETOB PEKUMOB PabOTHI
JIEKTPOIHEPIETUYECKUX CUCTEM U ceTell., OueHkn
[peKUMOB pabOTHI AJIEKTPOIHEPTETHUECKUX CETEH.

@J1.05 Aromaruzanusi 1 poOOTH3AIHA
TEXHOJOIMUYECKUX MTPOLIECCOB

3naer: OCHOBHYIO JIEMEHTHYIO 0a3y CUCTEM
AQBTOMATHUYECKOTO YIIPABICHUS TEXHOJIOTMYECKUMHU
poleccaMy IPUMEHUTENBHO K YIIPaBICHUIO
00bEKTaMH 3HEPreTUYECKON OTpaciu. YMeeT:
Br161paTh 000pyi0BaHNE CUCTEM aBTOMAaTUYECKOTO
yIpaBJIeHUs] TEXHOJOTUUECKUMU MPOLIecCaMu Ha
OCHOBaHHMH KPUTEPHEB B3aMMO3aMEHIEMOCTH,
ObIcTpoeiicTBUs. [IpoeKTHPOBATh CUCTEMBI
MPOMBIIIICHHOW aBTOMATH3AIHH C YIETOM
MOMEX03aLUIIEHHOCTH ¢1a00TOYHOro KaHaja B
HU3KOBOJILHBIX U BBICOKOBOJIBTHBIX YCTaHOBKAX.
Mmeet npaktudeckuii onbIT: CocTaBieHUs
[IUKJIOTPAMM THUIIOBBIX TEXHOJIOTUYECKUX
MPOILIECCOB M COCTABJICHHS JJOTMYECKUX YPAaBHEHUN
10 HUM.

1.®0.07 DnekTpuyecKkrue CTaHIUU U MOACTAHIINU

3unaet: [lapameTpbl 0CHOBHOTO 000pyAOBaHUS
JIEKTPOIHEPTETUKY - TEHEPATOPOB,
TPaHC(OPMATOPOB, BHIKIIIOUATETICH,
pa3befeHUTeNeH, N3MEPUTEIbHBIX
Tpanchopmaropos., HopMaTuBHbBIE TOKYMEHTHI,
onpeensoe TpeOoBaHus K BEIOOPY
AIIEKTPUUECKUX CXEM AIEKTPOIHEPIETUUECKUX

00bekTOB, - "I1YD", "HTII noxcranuuii




HanpsbkeHueM 35-750 kB.", "Cxemsl
[IPUHLNANINAIBHBIE JIEKTPUUECKHUE
[pactpeneIUTeNbHBIX YCTPONCTB NOACTAHIMN 35-
750 kB." YMmeer: HaxoauTh 1 onpeaensiTh
napaMeTpbl OCHOBHOTO 000PYI0BaHUS
IEKTPOIHEPIETUKH I10 CIIPAaBOYHBIM, KaTaJIOKHBIM,
HOpPMAaTHUBHBIM U JIp. JOKyMeHTaM., [lonb30BaThCs
HOPMAaTHBHBIMU TOKYMEHTAMH, ONIPEACIIAIOIUMHI
paboTy cTaHIIMOHHOTO 000pynoBaHus. Mmeer
MPaKTUYECKUI OMBIT: BEIOOpa 0CHOBHOTO
000pYIOBaHUS JEKTPOIHEPTETUKH.
[IpoekTHpOBaHUSA NIEKTPOIHEPTETUIECKUX
00BEKTOB.

1.®.02 DnekTpudecKue MalluHbI

3naetr: TeopeTnueckue MpearnoChlIKu
MIPOEKTUPOBAHUS AEKTPUUECKUX MAIIUH U METO/IbI
ux pacuera, CrocoObl obecreueHust TpedyeMbIX
BBIXOJHBIX XapaKTEPUCTHK dIEKTPUUECKUX MAIIHH,
By bl 271EKTpUYECKHUX MAIllH U UX OCHOBHBIE
XapaKTePUCTHUKH; SKCILTyaTallMOHHbIE TpeOOBaHUs K
pa3IMYHBIM BHJIaM AJIEKTPUYECKUX MaIlUH;
WHCTPYMEHTAPUH 17151 U3MEPEHUS U KOHTPOJIS
OCHOBHBIX [TAPAMETPOB TEXHOJIOTUYECKOTO
polecca; moka3aTesid KauecTBa TEXHOJIOTHYECKOTO
[IPOLIECCA U METO/IbI UX OINPENEICHHS YMEET:
Pemats BOmpochl MPOEKTUPOBAHUS SIEKTPUUYECKHUX
MaIIUH Pa3JIMYHON MOIIIHOCTH, PA3JIUYHbBIX BUJIOB U
paznu4Horo HazHaueHus, ChopMynupoBarhb
TpeOOBaHUS K MMapaMeTpaM U BBIXOIHBIM
XapaKTePUCTHKAM 3JIEKTPUUYECKHUX MAIlIUH C YYETOM
pabOThI X B KOHKPETHBIX 3JIEKTPOTEXHOIOTHUECKUX
ycTaHOBKax, KOHTpoiIMpoBaTh MpaBUIIbHOCTh
[10Jy4aEMBIX JaHHBIX U BBIBOJOB; IPUMEHSThH U
MPOU3BOANUTD BBIOOD AMEKTPOIHEPTETUYECKOTO U
HIIEKTPOTEXHUUECKOTO 000PYI0BAHUS:
DIIEKTPUYECKUX MAIlMH; HHTEPIPETUPOBATh
DKCIIEPUMEHTAJIbHBIE JJaHHBIE U CONIOCTABIIATD UX C
TEOPETUUECKUMU ToJokeHusIMHu Mimeer
NpPaKTUYECKHii ONbIT: PabOTHI C TEXHUYECKOH 1
CIIPaBOYHOM JINTEPATYPOIL; HaBbIKAMU PaOOTHI B
npukiagaeix makerax MathCAD, MATLAB,
Simulink, ITpakTrueckoro npuMeHeHUs
CTaHJAPTHBIX METOUK PacuéTa BBIXOIHBIX
napaMeTpoB MEKTPUUECKHUX MAIIUH PA3IUYHOTO
TUIIA UCTIONHEHNUS, Mcnionp30BaHs COBPEMEHHBIX
TEXHUYECKHUX CPEJCTBA B MPO(eCCUOHATILHON
00JIaCTH; OMBITOM paboThI ¢ MPUOOPaMU U
YCTaHOBKAMM IS SKCIIEPUMEHTAIBHBIX
VCCJIEJOBAHUI; OTIBITOM DKCIIEPUMEHTAIbHBIX
WCCJICIOBAHUI PEKUMOB PAOOTHI TEXHUYIECKHUX
YCTPOUCTB M OOBEKTOB JIEKTPOIHEPTETUKU U
PIIEKTPOTEXHUKU

1.®.05 DnexTpuyeckue u 3EKTPOHHBIE aIllapaThl

3naer: OCHOBHBIE XapaKTEPUCTUKH allaparos,
KOTOpBIE IPUMEHSIFOTCSI B COBPEMEHHOM
DIIEKTPOIHEPreTHKE. YMeeT: BriOupars 0CHOBHBIE
TUIIBI WIEKTPUYECKUX AINIapaToB s KOMMYTAlUH U

3AIIUTEI DJICKTPHYCCKUX IICHCI\/JI 00BEKTOB




npodeccuoHaNbHON nesaTenbHoCTH. MiMeeT
MPAKTUYECKUN OMBIT: DKCIIEPUMEHTATILHOTO
MCCJIEIOBAHUS AJIEKTPUUYECKHUX alaparoB.

@J1.03 IIpoekTupoBaHUE SIEKTPUUECKUX CETEU

3HaeT: MeToabl pacueTa yCTaHOBUBILIUXCS U
MEPEXOAHBIX PEKUMOB ICKTPUUECKUX CETEH
YMmeeT: PaccuuThIBaTh pEXKUMBI JIEKTPUYECKOU
cetn ¢ npumeHeHneM DBM HMwMeer nmpakTnyeckuit
OMBIT: AJITOPUTMU3ALMY PELICHUSI MaTEMAaTUUYECKUX
3a/a4, CBSI3aHHBIX C MPOEKTUPOBAHUEM
DIIEKTPUYECKUX CETEMN

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO6u1ast TpyA0€MKOCTh JUCHUIUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU paboThI

Pacnpenenenue no cemectpam
N Bcero B Hacax
Bun yuebnoit paborer 9acoB Howmep cemectpa
7
OO0mmast TpyI0EMKOCTh UCITUTLITMHBI 108 108
Ayoumopnvie 3aHAmusL: 48 48
Jlexuuu (JI) 16 16
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 0 0
ayuTOpHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 53,75 53,75
[ToaroroBka k 3auéty 8,75 8.75
[ToaroToBka K KOJIJIOKBUYMaM U JIaOOpaTOPHBIM paboTaM, 45 45
odopmiteHrEe 0TYETOB
KoHcynpranyy u npoMexyTo4Hast aTTeCcTalus 6,25 6,25
Bu koHTpoOJIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIMHBI

O0beM ayIUTOPHBIX 3aHITHIA IO
paiigena HaumeHoBaHUE pa3esioB TUCIIUILUTHHBI BHlaM B Hacax
Bcero JI I13 JIP
1 |Bexmenue. [Ipenmer, 3anaun u o01mas CTpyKTypa Kypca 2 2 0 0
’ BHeHsa u30I1Ms, €€ 0CHOBHEIE CBOMCTBA U 8 10 0 18
XapaKTEPUCTHKU
3 M cTOUHUKYM BBICOKUX HAINPSHKEHUN U U3MEPEHHUS Ha BHICOKUX 3 0 0 ]
HaPsHKEHUSX
4 3alUTHBIE allapaThl U yCTPOMCTBA OT NEPEHAIPSKECHHUIA. ) 5 0 0
Koopaunarus n3onsauuun
5 MoHMSI KaK UICTOUYHUK IPO30BBIX NIEPEHANPSKEHUN. 3aImnra 3 ) 0 6
OT MPSIMBIX YIApPOB MOJTHUH

5.1. Jlekuun




No

JICKIMH|pa3aciia)

No

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
JacoB

[Ipenmert u 3a1aun JUCHMILIMHBL. POJIb BBICOKHX HAIIPSDKEHUH B
HIIEKTPOIHEPreTUKe. BHENIHSSI U BHYTPEHHSASA N30ISLINN, X XapaKTepHbIE
ocobeHHocTH. Paboune HanpsokeHus U nepeHanpsikeHust. [[puuuHbl NosBIEHUS
nepeHanpsbkeHni Ha u3ossinun. Ob1ee nmpeacTaBieHne 00 ypoBHAX U30JSILUM U
KOOPAMHAIIIH U30JIALIUH JIEKTPOOOOPYyI0BaHHUS.

2,3

ATMOC(EpHBIH BO3/1yX KaK AUNIEKTPUK. DIEKTpUUECKHi pa3ps] B raze. BonbT-
AMIICpHAas XapaKTCPHUCTHUKA Ira30BOT0 IMPOMEKYTKA B OJJHOPOAHOM IIOJIC U TIOHATUC
CaMOCTOSTENBHOCTH pa3psna. POpMbI CAaMOCTOATEIBHOIO Ta30BOI0 paspsaa.
PasBuTre pa3psiia B BO3AYIIHBIX IPOMEXKYTKAX ¢ OMHOPOAHBIM ITosieM. JIaBuHa
DIIEKTPOHOB U YCJIOBHE CAMOCTOATEIBHOCTHU pa3psiia. 3akoH [lamena. DneMeHTsI
CTPUMEPHOU TEOPHUH pa3psiia.

[ToHsITHE HEOJHOPOIHOTO IEKTPUIECKOTO MOl U OCOOCHHOCTH Pa3BUTHUS paspsiia

B MIPOMEXKYTKaX ¢ TakuM mosieM. Dpdext nonapHoctu. OcoObeHHOCTH pa3psiia B
TMHHBIX BO3/YIIHBIX MPOMEXKYTKAX.

Paspsibl B BO3AYIIHBIX IPOMEXKYTKAX IIPU UMITYJIbCHBIX HAIPsKEHUAX. Bpems
paspsia U ero cocrapisoniie. BonbT-ceKyHIHas XapaKTEPUCTUKA U30JIALINH.
[TonHpli (CTaHAAPTHBIN) U CPE3aHHBIN I'PO30BBIE UCTIBITATENIbHBIE HMITYJIbCHI.

Pazpsi B BO31IyXe BIOJIb MOBEPXHOCTH TBEPAOro audjiekTpuka. [loHsTue
CKOJIB34111er0 pa3psaa. CriocoObl MOBBIMICHUS Pa3psAHOTO HAIIPSHKEHUS BAOb
MOBEPXHOCTHU U30JIATOpa. BinsiHue 3arps3HeHUs M yBIAXXKHEHUS TIOBEPXHOCTH
M30JIITOpa Ha Pa3BUTHE pa3psaa.

OO1muMii NPUHLUI AEWCTBUS 3aLUTHBIX YCTPONUCTB OT NEpEHANPSKEHUH.
Koopaunanus uzonsuuu. Pa3HOBUIHOCTH 3aIIUTHBIX annaparos. JJIMHHO-
uckposble paspaaHuku (PIA) u uzonaropel-pa3psAHUKN MyJIbTHKaMEpPHbIE
(MPM): ycTpoiicTBO M MPUHIMII ASHCTBUS, 001acTh NpUMEHEHUs. BeHTHIIbHBIE
paspsauuku (PB): ycTpoicTBO, MpUHIMI IEWCTBHS, OCHOBHBIC XapaKTePUCTUKH,
oOsacTh npuMeHeHust. OrpaHuuuTeNy nepeHanpsbkeHnit Henuaelnsle (OITH):
YCTPONCTBO, IPUHLIUII I€WCTBUS, OCHOBHBIE XapaKTEPUCTHKH, 00JIaCTh
NPUMEHEHHUs. MECTa Pa3MEelIeHUs], 0COOEHHOCTH BBIOODA.

MoHHS KaK UICTOUHUK FPO30BBIX NEpeHANpsHKEHU: GOpMUPOBAHUE U Pa3BUTHE
MOJIHUH; TTAPAMETPhI TOKA MOJTHUH; XapaKTEPUCTUKHU TPO30BOM aKTUBHOCTH;
MepeHaIpsHKeHUs IPU MPSIMOM TIOTIaJaHUH MOJIHUY B OOBEKT. 3aIluTa OT MPSIMBIX
YIapOB MOJTHUU: MOJIHUE€OTBO/IbI, X YCTPOMUCTBO U MPUHIIMI JIEUCTBUS; 30HBI
3alUTHl MOTHUEOTBOJIOB; PAllMOHAIIEHOE pa3MelleHe MOJIHUEOTBOIOB Ha

IIOACTaHITNH. AxTHBHAs MOJIHUEC3aIuTa.

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI

He nipenycmoTpensl

5.3. JIabopaTtopHbie padoThI

Ne
3aHATHUA

Ne

pasnena

HanmeHnoBanue niam kpaTkoe coziepkanue 1adopaTopHOi paboThl

Koi-
BO
4acoB

1,2,3

I/ICCJ'IC,Z[OBaHI/Ie SHCKTpI/I‘IeCKOﬁ IMPOYHOCTH BO3AYIIHOT'O ITPOMCIKYTKaA ITPHU
IJINTEIIFHOM BO3ACHCTBUU HaIIPAKCHUA

4,5,6

DNEeKTpUYECKHUE pa3psiibl 10 IOBEPXHOCTU TBEPAOTO AUIJIEKTPHUKA

7,8

HccrnegoBanue pacnpeaAciICHUA HAIIPSAXKCHUA 110 TUPJIIHAC U30JIATOPOB

9

NN N

I/IMHy.]'ILCHaSI IMPOYHOCTDH U30JISINHUN

N[O




10. 11 3 YCeTpoHCTBO M paboTa reHepaTopa UMITYJIbCHBIX HANPSHKEHUI U U3MepeHue 4
’ pa3psAAHBIX HAPSDKEHUH ¢ MOMOUIBIO IIAPOBBIX Pa3PSIHUKOB
12,13 3 |CHsATHE BOJIBT-CEKYHIHOM XapaKTEPUCTUKH BO3TYIIHOIO ITPOMEKYTKA 4
14i 61 > 5 |Monuuesammra OPY noactaHuuu oT NpsSMbIX YIapOB MOJTHUU 6
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Beimonaenne CPC
Crnncoxk nureparypsl (¢ yKazaHUEM Kon-
ITogsug CPC paszenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
.. [1,2, 1 5m., 2 571.], nepuoauyeckas
[lonroroBka k 3a4€Ty 7 8,75
uTepaTrypa, MHTEpHET
Pa6ota 1 (3ansrus 1, 2, 3): [1, . 5.1-5.12],
[2, . 1,4-6], [1 1., . 1.1-1.4, 1.8], [2
1., cTp. 5-18]. Pabora 2 (3ansatus 4, 5) : [1,
n. 6.1.7], [2, . 7], [1 1., . 1.11, 1.12], [2
[ToaroToBka K KOJUJIOKBUYMaM U ., ctp. 18-29]. Pabora 3 (3ansTus 6, 7) :
nmabopaTtopHbIM paboTam, opopMIICHHE [2, 1. 9.1], [1 2mm., . 1.12], [2 a1, cTp. 29- 7 45

OTYETOB

35]. Pabotet 4 u 5 (3ansrTus 8, 9, 10): [1, m.
2.3], [2, t1. 6, 25], [1 o71., . 1.7-1.9, 5.3,
6.3, 6.4], [2 271. , cTp. 35-49, 65-74]. Pabora
6 (3anstus 11, 12): [2, o, 23, 24], [2 o,
cTp. 54-63, 75-82] .

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIs NPOBeAeHUsI TEKYIIero KOHTPOJIA yCIeBaeMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

Kontpomns kauecTBa 0cBOeHHUsI 00pa30BaTeIbHON MPOrPaMMBbl OCYIIIECTBISIETCS B
cootBeTcTBHH ¢ [lonmoxeHnem o 6aIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3yJIbTaTOB
y4eOHOH JESITENIbHOCTH 00yYarOIINXCS.

6.1. KouTpoabusie meponpusitusa (KM)

HazBanue
KOHTPOJILHOTO
MEPOIPUATHUS

Ce-
MECT]p

Bun

KM KOHTPOJIA

Makc.

Bec oaut

[Topsimok HauucneHus 6aII0B

Yuu-
THIBA

ercs
B [TA

Texymmii

Konnoksuywm 1
KOHTPOJIb

0,139] 11

(OTIMYHO): TOHBIN OTBET Ha

[MPaBUJIBHBIC OTBCTEI.

[Ipouenypa npoBeAcHUS U OLICHUBAHUS.
KonnokBuyMm npoBonutcs B popme
Oecenpl 1S MPOBEPKH 3HAHUSI TEOPHUH.
Ha noarorosky oTBeTa CTyAEHTY
npenocrasisercs Bpems 10 20 MUHYT.

Kputepun ouenuBanus. 10—-11 6annos
MMOCTaBJIEHHBIN BOIIPOC, MaTepral
JTOTMYHO U3JI0’KEH, BHIBO/IBI 000CHOBAHBI;

Ha YTOUYHAIOIIKWC BOIIPOCHI JaHbI

8—9 6a1oB (XOpPOII0): MPaBUIBHBIN
OTBET Ha BOIIPOC, HO JIOMYIIIECHBI

3a4CT




OT/ICJIbHBIC He-TIPHHIUITHAILHBIC
HETOYHOCTH; HAa YTOUHSIOIINE U
TTONIOJTHUTEIIBHBIC BOMPOCHI JTAHbI
NpaBWIbHBIE, HO HEUETKUE OTBETHI.

6—7 6am10B (yAOBIETBOPUTEIHHO):
JaCTHYHBIC 3HAHWS, OMINOKH U
HETOYHOCTH TPU OTBETE, OTCYTCTBYET
JIOTHKA B N3JI0KCHUH MaTepHal, TIpH
HTOM XOTs1 ObI YaCTh MaTepHala pacKphITa,
0e3 MPUHITUITHATEHBIX OIIHOOK.
HeynosnerBopurensho (0 6ayioB): He
TTaH WM OIIMOOYEH OTBET HA 33 aHHBIH
BOIIPOC; HE CMOT OTBETHThH Ha
TTONOTHUTEIbHBIE M YTOYHSIONINE
BOTIPOCHI

Texymmii
KOHTPOJIb

Brmonnenue

nabopaTtopHOit
paboter Nel u
3amuTa oT4éTa

0,051

[Tpouenypa npoBeaeHUs U OLICHUBAHMS.
KoHTpomupytoTcst coOioieHne mpaBuil
TEXHUKU 0€30IaCHOCTH U METOJUKHU
MPOBEICHUSI SKCIIEPUMEHTOB,
OLIEHUBAeTCs MPaBIONOA00HOCTh
MOJTy4YEHHBIX Pe3yJbTaToB, MOAMUCHIBAET
MPOTOKOJI UCTIBITAHUH.

OTuéT MOXKET ODOPMIIATHCS OAUH Ha
Opuraiy, HO 3aIUTa OCYLIECTBIACTCS
WHAMBHUYyaJIbHO. OTYET TOJIKEH OBbITh
odopmIiIeH cortacHO TpeOOBaHUAM
cranaapra FOYpl'Y u Bxitouars:
TUTYJIBHBIHN JTUCT, IIeJIb paOOTHI, CXEMY
DIIEKTPOYCTAaHOBKH, YEPTEIKU W/UITH
ACKHU3BI UCTIHITYEMOT0 000pyI0BaHHMS,
TIPOTOKOJT UCTIBITAHUHN; TAOIUIBI 1
rpauKu C SKCIEPUMEHTAILHBIMU U
pacYeTHBIMU JaHHBIMHU, KPATKUE BBIBOIBI
M0 TIOJYYEHHBIM pE3yJIbTaTaM.

[Ipu 3amuTe 0TYETA IPOBEPSIETCS:
pPaBUIBHOCTH €r0 0(OpPMIICHHUS;
COOTBETCTBUE MEX]y MPEICTaBICHHBIMU
TAaHHBIMU U TIPOTOKOJIOM HCIIBITaHUH;
CIIOCOOHOCTDH CTYICHTOB aHAJIM3UPOBATH
MOJTY4YEeHHBIE PE3yJIbTaThl U JeNaTh
KpaTKHEe BBIBOJIBL.

Kpurepuu onenuBanus. 3—4 Oasia
(3a4TEHO): IPABUIIHLHO BHITTOJTHEHHAS
nmaboparopHas padota (1 6.) ¥ rpaMOTHO
cocTaBleHHbIH oTueT (1 6.); B xone
3aIUTHI TOKa3aHO YMEHHE OIICHUBATh
MOJTy4YeHHbIE PEe3YNbTaThl Ha
COOTBETCTBUE C TEOPUEH U UX
mpaBaonoaooHocTh (1 6.), CTocOOHOCTH
QHAJIM3UPOBATh U OOBSACHSTD
nojryuyeHHble pe3ynbTarhl (1 6.).

OTueT 1omKeH ObITh 0(POPMIIEH COITIACHO
TpeboBanusaM ctanaapta IOYpl'Y u
BKJIIOUATh: TUTYJIbHBIN JIUCT, LIEJIb

paloThl, CXeMY JIEKTPOYCTAHOBKH,

3a4CT




YePTEIKU W/UITH ICKU3bI UCIIBITYEMOTO
000pyIOBaHUs1, IIPOTOKOJ HCITBITAHUI,
TaOJIHIIBI ¥ TPapUKH C
PKCTICPUMEHTAILHBIMH U PACYCTHBIMU
TAaHHBIMH, KPATKUAE BBIBOJIBI IO
MOJTYYCHHBIM PE3yJIbTaTaM.

He 3aureno (2 6amia u MmeHee):
HETPaBWIIBHO O(OPMIICHHBIH OTYET;
OTCYTCTBHUE MPOTOKOJIA UCIIBITAHUIA,
OTCYTCTBHUE BBIBOJIOB; HETIOHUMAHHUE
CMBICJTa UCCIICIOBAHHBIX SIBICHUI U
MPOIIECCOB; HECITOCOOHOCTH OOBSICHUTH
MOJTYYCHHBIC PE3YJbTaThI.

Texymmii
KOHTPOJIb

KomnokBuym 2

0,139

11

[Tpouenypa npoBeaeHUs U OLICHUBAHMS.
KosnokBuyM npoBoauTcs B popme
Oece/bl A1 MPOBEPKHU 3HAHUS TEOPHH.
Ha noarotroBky oTBeTa CTyIAEHTY
npenocTasisercs BpeMs 10 20 MUHYT.

Kpurepun ouenuBanus. 10-11 6anos
(OTIMYHO): TIOJNHBIA OTBET HA
MOCTaBJICHHBIN BOIIPOC, MaTepUal
JIOTHYHO M3JI0’KEH, BEIBOIBI 000CHOBAHBI;
Ha YTOUHSIOIINE BOTIPOCHI JaHbI
MPaBUIIBHBIC OTBETHI.

8—9 0aoB (XOpoII0): MPaBUIIbHBIN
OTBET Ha BOIIPOC, HO JIOMYIICHBI
OT/AETbHbIE He-TIPUHIMITHAIbHBIE
HETOYHOCTH; HAa YTOUHSIOIINE
TTOTIOJTHUTEIbHBIE BOIPOCHI IaHBI
NpaBUIbHBIC, HO HEYETKHE OTBETHI.

6—7 6aoB (yIOBIETBOPUTENIHHO):
JaCTUYHBIC 3HAHUS, OIINOKH 1
HETOYHOCTHU MPHU OTBETE, OTCYTCTBYET
JIOTHKA B U3JI0KEHUH MaTepHall, Py
HTOM XOTs1 ObI YaCTh MaTepHaja pacKphITa,
0e3 MPUHITUITHATBEHBIX OIIHOOK.
HeynosnerBopurensho (0 6ayioB): He
TaH WK OMMO0YEeH OTBET Ha 33 JaHHBIH
BOIIPOC; HE CMOT OTBETHUThH Ha
TOTIOJTHUTEIIBHBIE U YTOYHSFOIINE
BOIIPOCHI

1

3a4CT

Texymui
KOHTPOJIb

Brmonnenue

nabopaTopHOI
paboTst Ne2 u
3amuTa oT4éTa

0,051

[Ipouenypa npoBeneHUsI U OLICHUBAHUA.
KoHTponupytoTcst coOnofeHue npaBui
TEXHUKH 0€30MaCHOCTU U METOAMKHI
[IPOBEICHMSI DKCIIEPUMEHTOB,
OLICHUBAETCS MPaBIONOA0OHOCTD
[IOJyYEHHBIX PE3yJbTaTOB, IOANNCHIBAET
MMPOTOKOJ UCITBITAHHI.

OTuéT MOXET 0OPMIIATHCS OJTUH Ha
Opurany, HO 3aIIUTa OCYLIECTBIISIETCS
WHUBUTyaJIbHO.

[Ipu 3anuTe oT4€Ta MPOBEPSAETCS:
NpPaBUIBHOCTH €r0 0(OpPMIICHHUS;
COOTBETCTBUE MEX]y NPEICTaBICHHBIMU

3a4CT




TaHHBIMU ¥ MIPOTOKOJIOM HCTIBITAHU;
CIIOCOOHOCTP CTYJICHTOB aHAJIM3HUPOBATh
MOJTyYeHHBIC PE3yIbTaThI U IeTIaTh
KpaTKHUEe BHIBOJIBL.

Kpurepuu onenuBanus. 3—4 Oasia
(3a4TEHO): IPABUIIHHO BHITTOJTHEHHAS
nmaboparopHas padota (1 6.) 1 rpaMOTHO
cocTaBiieHHbI oTyeT (1 6.); B X078
3aIUTHI TOKa3aHO YMEHHE OIICHUBATh
MOJTYYCHHBIC PE3yJIbTaThl Ha
COOTBETCTBUE C TEOPUEH U UX
mpaBaonoao0HocTh (1 6.), cTocoOHOCTh
QHAJIM3UPOBATh U OOBSICHSITD
noJry4eHHbIe pe3yabTarsl (1 6.).

OTt4er JomKeH ObITh 0(hOPMIIEH COTITACHO
TpedoBaHusM cTtangapta OYpl'Y u
BKJIIOYATh: TUTYJIBHBIN JTUCT, 11eTTh
paboThI, CXEMY JIEKTPOYCTAHOBKH,
YEePTEKU U/UIH ICKU3BI UCTIBITYEMOTO
000pyIOBaHUs1, IIPOTOKOJ HCITBITAHUI,
TaOJIHIIBI ¥ TPapUKH C
DKCTIEPUMEHTAILHBIMH U PACYCTHBIMU
TaHHBIMU, KPATKUE BBIBOJIBI TTO
MOJTYYCHHBIM PE3yJIbTaTaM.

He 3aureno (2 6amia u MmeHee):
HETPaBWIIEHO O(OPMIICHHBIH OTYET;
OTCYTCTBHUE MPOTOKOJIA UCIIBITAHUI;
OTCYTCTBHUE BBIBOJIOB; HETIOHUMAHHUE
CMBICIIA UCCIICIOBAHHBIX SBICHUN U
MPOIIECCOB; HECITOCOOHOCTH OOBSICHUTH
MOJTy4YEHHBIC PE3YTBTATHI.

Texymmii
KOHTPOJIb

Konnoksuywm 3

0,139

11

[Tpouenypa npoBeaeHUs U OLICHUBAHMSL.
KosnokBuyM npoBoguTcs B popme
Oece/bl 1711 MPOBEPKHU 3HAHUS TEOPHH.
Ha noarotroBky oTBeTa CTyIEHTY
npenocTasisercs BpeMs 10 20 MUHYT.

Kpurepun ouenuBanus. 10—11 6anos
(OTAMYHO): TIOJHBIM OTBET HA
MOCTaBJICHHBIN BOIIPOC, MaTepUal
JTOTHYHO M3JI0’KEH, BEIBOIBI 000CHOBAHBI;
Ha YTOUHSIOIINE BOTIPOCHI JaHbI
MPaBUIIBHBIC OTBETHI.

8—9 0atoB (XOpoII0): MPaBUIIbHBIN
OTBET Ha BOIIPOC, HO JIOMYIICHBI
OT/IENIbHBIE He-TIPHHIUITHAIEHBIC
HETOYHOCTH; HAa YTOUHSIOIINE
TTOTIOJTHUTEIbHBIE BOIPOCHI IaHBI
NpaBUIbHBIC, HO HEYETKHE OTBETHI.

6—7 6aoB (yIOBIETBOPUTENIHHO):
JaCTUYHBIC 3HAHUS, OIIUOKH 1
HETOYHOCTH MPHU OTBETE, OTCYTCTBYET
JIOTHKA B U3JI0KEHUH MaTepHall, IPH
ATOM XOTS OBbI YacTh MaTepHaia pacKpbITa
0e3 MPUHITUITHATEHBIX OIIHOOK.

3a4CT

HeynosnerBopurensHo (0 6aysioB): He




JaH NN OH_II/I60‘-IGH OTBET Ha BaHaHHBIﬁ
BOIIPOC; HE CMOT OTBETHTH Ha
JOIMOJIHUTCIIBHBIC U YTOUHAKOINC
BOIIPOCHI

1

Texymmii
KOHTPOJIb

Brinonsenue
nabopaTtopHO
paboter Ne3 u
3aIImuTa OTYETA

0,051

[Tponienypa npoBeAeHUs U OLICHUBAHMUSL.
KoHTponupyroTcst coOMoaeHne mpaBuil
TEXHUKU 0€30IaCHOCTH U METOJUKHU
MIPOBEICHHSI SKCTIEPUMEHTOB,
OLIEHUBAeTCs MPABIONOA00HOCTh
MOJTYYCHHBIX PE3YTBTATOB, MOIHCHIBACT
MPOTOKOJI UCTIBITAHUH.

OTuéT MOXKET OOPMITATHCS OTMH Ha
Opuraiy, HO 3aluTa OCYLIECTBIACTCS
WHINBUIYaJIbHO.

[Ipu 3amure oT4éTa MIPOBEPSETC:
PaBUIBHOCTH €r0 0(OPMIICHHUS,
COOTBETCTBUE MEX/Y MPEICTaBICHHBIMU
TAaHHBIMH U TIPOTOKOJIOM HCIIBITAHUH;
CIOCOOHOCTb CTYJICHTOB aHAJIU3UPOBAThH
TIOJTY9YCHHBIC PE3YIBTaTHl U JeNIaTh
KpaTKHUe BBIBOJIBL.

Kputepuu ouenuBanus. 3—4 6anna
(3a4TEHO): MPaBUIBHO BBHIIIOJTHEHHAS
nmaboparopHas pabdora (1 6.) u TpaMOTHO
cocTaBieHHbIH oTueT (1 6.); B xome
3alIUTHI TOKA3aHO YMEHHE OIIEHUBATh
MOJTy4YEeHHBIE PE3yJIbTaThl HA
COOTBETCTBUE C TEOPUEN U UX
npasaonoaooHocTh (1 6.), ctocobHOCTh
QHAIM3UPOBATh U OOBICHATH
noJy4eHHble pe3ynsrathl (1 6.).

OTyeT T0KEeH OBITh 0O(POPMIIEH COTTIACHO
TpeboBanusaM crangapta OYpl'Y u
BKJTIOUATh: TUTYJIBHBIHN JIUCT, 1IENTb
paloThI, CXEMY JIEKTPOYCTaHOBKH,
YEePTEIKU H/HITH ACKU3BI HCTIBITYEMOTO
000pyIOBaHUs, POTOKOJ UCIIBITAHUI;
TaOIUIBI U TpadUKH C
HKCIIEPUMEHTATBHBIMU U PACUETHBIMU
TAaHHBIMH, KPaTKHE BBIBOJIBI TIO
MOJTYYEHHBIM pe3yJbTaTaM.

He 3aurteno (2 6anna u MeHee):
HEeNpaBUWIBHO OPOPMIICHHBIN OTYET;
OTCYTCTBHE MPOTOKOJIA HCITBITAHHI;
OTCYTCTBHUE BBIBOJIOB; HETIOHUMAHUE
CMBICJTa UCCIICIOBAHHBIX SIBICHUH U
MPOIIECCOB; HECTIOCOOHOCTh OOBSICHUTD
MOJTYYCHHBIC PE3YJIbTATHI.

3a4CT

Texymui
KOHTPOJIb

Konnoksuywm 4.
Beinonnenue
nabopaTtopHoOH
paboTel 4 1
3a1uTa 0T4ETa

0,19

15

[Ipouenypa npoBeneHUsI U OLICHUBAHUA.
KomnnokBuyM npoBonutcs B hopme
Oecenpl 11l MPOBEPKH 3HAHUSI TEOPUH.
Ha moaroroBky oTBeTa CTyACHTY
npenocTanisercs BpeMs 10 20 MUHYT.
Kpurepun ouenuBanus. 10-11 6annos
(OTJIMYHO): MOJHBIN OTBET Ha

3a4CT




MOCTaBJICHHBI BOIPOC, MaTepHall
JIOTHYHO U3JI0’KEH, BEIBOJIBI 000CHOBAHBI;
Ha yTOYHSIONINE BOPOCHI TaHbI
MPaBUIIBHBIC OTBETHI.

8—9 6aoB (XOPOIII0): MPaBUIBHBIN
OTBET Ha BOIIPOC, HO JIOMYIICHBI
OT/ICJIbHBIC He-TIPHHIUITUAIILHBIC
HETOYHOCTH; Ha YTOUHSIOIINE U
TTONIOJTHUTEIIBHBIC BOMPOCHI TaHbI
NpaBUIbHBIC, HO HEYETKHE OTBETHI.

6—7 6am10B (yAOBIETBOPUTEIHHO):
JaCTUYHBIC 3HAHUS, OIUOKH U
HETOYHOCTH TIPH OTBETE, OTCYTCTBYET
JIOTHKA B U3JI0)KEHUH MaTepHall, PH
ATOM XOTS OBl YacTh MaTepHaia pacKpbITa
0e3 MPUHITUITHATEHBIX OIIHOOK.
HeynosnerBopurensho (0 6ayioB): He
TaH WK OMTMOOYEH OTBET Ha 3aJaHHBIH
BOITIPOC; HE CMOT OTBETHUTh Ha
NTOTTOJTHUTEIIBHBIC U YTOYHSFOIINE
BOITPOCHI.

[Ipouenypa npoBeneHUs U OLCHUBAHUS
mabopaTopHOU pabOTHI 4 U 3aIIUTHI
otuéta. KonTponupyrores codnroneHue
MPaBUJI TEXHUKHU 0€30MacHOCTU U
MCTOAUKH MTPOBCACHUS SKCIICPUMCHTOB,
OLICHUBAETCS MPaBIONOA0OHOCTD
[MOJTYYCHHBIX PC3YyJIbTaTOB, MOAINUCHIBACT
MPOTOKOJ UCITBITAHH.

OTuéT MOXET 0(OPMIIATHCS OIMH Ha
Opurany, HO 3aIIUTa OCYLIECTBISIETCS
HHIWBUAYAJIbHO.

[Ipu 3amuTe 0TYETA MPOBEPSAETCS:
MpPaBUIBHOCTH €ro 0(OPMIICHHUS;
COOTBETCTBUE MEX]y MPEICTaBICHHBIMU
JaHHBIMU U IIPOTOKOJIOM HCHBITaHHﬁ;
CIIOCOOHOCTDH CTYACHTOB aHAJIM3UPOBATH
[MOJTYYCHHBIC PC3YJIbTAThI U ACJIATh
KpaTKUE BBIBOJIBI.

Kpurepuu onenuBanus. 3—4 6ana
(3a4TEHO): IPABUIIHHO BHITTOJTHEHHAS
nmaboparopHas padota (1 6.) 1 rpaMOTHO
cocTaBiieHHbI oTyeT (1 6.); B X018
3alUTHI IOKa3aHO YMEHHE OIICHUBATh
MOJTy4YeHHbIE PEe3yNIbTaThl Ha
COOTBETCTBUE C TEOPUEH U UX
mpaBaonoao0oHocTh (1 6.), CTocOOHOCTH
AHAJIM3UPOBATH U 00BSICHITH
nmoJry4eHHbIe pe3yabTarsl (1 6.).

OTt4et nomKeH ObITh 0(hOPMIIEH COTITACHO
TpedoBaHusM ctangapta OYpl'Y u
BKJIHOUATh: THTyHBHBIﬁ JIUCT, LCIIb
paboThI, CXeMY AIIEKTPOYCTaHOBKH,
YCPTCIKU I/I/ HJIN 5CKU3LbI UCITBITYCMOTI'O
000pyI0BaHNsl, IPOTOKOJ MCTIBITAHMUI;




TaOJIHIIBI U TPapUKH C
DKCTICPUMEHTAILHBIMH U PACYCTHBIMU
TAaHHBIMH, KPATKUE BBIBOJIBI TIO
MOJTYYCHHBIM PE3yJIbTaTaM.

He 3aureno (2 6amia u MmeHee):
HETPaBWIBHO O(OPMIICHHBIH OTYET;
OTCYTCTBHUE MPOTOKOJIA UCITBITAHUIA,
OTCYTCTBHUE BBIBOJIOB; HETIOHUMaHHUE
CMBICJIa UCCIICIOBAHHBIX SIBICHUH 1
MPOIIECCOB; HECITOCOOHOCTH OOBSICHUTH
MOJTYYCHHBIC PE3YJIbTaThI.

JlaGoparopHas
pabora

JlaGopaTtopHbIit
PaKTHKYM

JlabopaTopHBIii TPAKTHKYM CUUTACTCS
MPONIEHHBIM, €CIIH MO KaXI0W 13
YETBIPEX MPETYCMOTPEHHBIX
MporpamMmoii laboparopHbeix padot Nel,
Ne2, Ne3 u Ned mcriosTHEHBI
MEPOTIPUSATHSI: CTaH KOJUTOKBUYM;
BBHITIOTHEHA JTabopaTopHas pabora;
COCTAaBJICH 1 3aIUIIEH OTYET.

3a4CT

Texymui
KOHTPOJIb

Tect

0,127

10

TecT mpoBOAMUTCS B CUCTEME
"OnexrponHblii OYpI'Y" B pexume
online.

Tect comgepsxut 10 BOIIpoCoOB, 3a KaxIblii
MPaBUIBHBIN OTBET HauucsieTcs 1 6a.
BO3MO)KHI:I JBC ITOIIBITKH C
OTpaHUYEHUEM IO BPEMEHHU.
BaCLII/ITI)IBaCTCﬂ IIOCJICAHAS ITIOIIBITKA.

3a4CT

10

bonyc

CocrasieHue
KOHCIIEKTA JIEKIIUH
U IIOCEIAaEMOCTh

10

boHyc - mooIpeHne CTyAeHTa 3a ycepaue
B M3yYEHUU JUCLUUIUIMHBI. BricTaBnsercs
B BHJIe T00ABKU B % K TEKyIIEMY
PEUTHHTY.

5 % - crynent npucyrctBoBain Ha BCEX
nexiusix (8 map, 16 yueOHBIX 4acoB) U
NpPEA0CTaBUII CBOW MOTHBIN KOHCIIEKT.
2,5 % - CTyAEeHT IPOIyCTUI OAHY
JIEKIMIO U TIPEA0CTaBUII CBOM TOJIHBIN
KOHCTIEKT.

[Toompenue B Buge BOHYCA moxer
TaK)Ke BBICTABIIATHCS 33 yYACTHE B
TTPOPUJIBHBIX onmuMmnuanax,
KOH(epeHIUIX, KOHKYpCaX, BBITOTHEHUS
HIP, Hantncanust HAy4HOU CTaThU U T. II.

(o 10 %).

3a4CT

11

Texymui
KOHTPOJIb

Pedepar
(paxynpraTUBHO)

0,114

Pedepar sBrsercst
HEOBA3ATEJIBHBIM meponpusatueM u
BBITIOHSECTCS CTYACHTOM, €CIIH OH XO4YET
[IOBBICUTH CBOM TEKYIIUN PEUTUHL.

[Ipouenypa npoBeieHUS U OLICHUBAHUA.
Odopmiiernsii pedepaT mpoBepseTcs
[MperogaBaTcjyicM U pu HCOGXOI[I/IMOCTI/I
nmopabaThIBaeTCsl.

3a4CT




Kpurepuu ouenuBanus. 6—9 6amion
(3adTeHo): matepual pedepara
COOTBETCTBYET 3asIBJICHHOU TEME;

o opMIIEHHE COOTBETCTBYET
TpeboBanusM cranaapra IOYpl'Y;
chopmynrpoBaHa 11eab W/WIH 3a1a91
pedepara; CChUTKA Ha UCTOYHUKH
MpaBUIBHO 0()OPMIICHBI; BO BBEJICHUN
000CHOBaHA aKTYaJIbHOCTh BEIOPAHHOM
TEMBI, KPaTKO OCBEIIICHA HCTOPUS
BOIIPOCA U UCIOJIb3yeMas TUTeparypa; B
OCHOBHOM YacCTH PacKpbITa TeMa
pedepara, U3JI0KeHHe ObLIO SICHBIM U
TOYHBIM, TIPEACTABICHHBIC PACCYKICHUS
APTrYMCHTUPOBAHBI; B 3aKJIFOYCHUU
NpeICTaBICHbI OCHOBHBIC BHIBOJIBI B
cxkaroit popme; 06vem — 15...30 crpanwmIl.
He 3auteno (0 6anmoB): marepuan
pedepara He COOTBETCTBYET TEME;
odopMIIeHHE HE COOTBETCTBYET
TpeboBanusM cranaapra IOYpl'Y;
HEJIOCTATOYHBIH 00hEM; OTCYTCTBYIOT
BBIBOJIBI 10 pa3Jie]laM OCHOBHOW YacTH.

12

[Ipome-
KYTOYHAs
aTTecTanus

3auét

20

HE sBnsercs OBA3ATEJIbHBIM
MEPOTIPHUSTHEM, €CITH PEHTHHT,
HAaOpaHHBIN CTYIEHTOM 32 TEKYIIIHe
KOHTPOJIBHBIE MEPOTIPHUATHS, OKA3aJICs HE
meHee 60 % (4To, coriacHO HoOpMaTHBaM
bPC, nocTaTtouHo 17151 TOTydeHHSI
3a4€Ta).

[Iponienypa npoBeaeHus. YcTHas decena.
buiter BKIIFOYaeT JBa TEOPETUYECKUX
BOIpOca (OAMH U3 BOIIPOCOB MOXKET OBITh
KaueCTBEHHOMH 3aja4eil), Ha MOATOTOBKY
naérca He MeHee 15 MUHYT.
MaxkcuMalibHas OIleHKa OTBETA 10
Ka)XJIOMy 13 BOpocoB — 10 6asios.

Kpurepun onieHuBanus. MakcumabHas
OIIEHKA OTBETA IO KAYKJIOMY M3 BOIIPOCOB
— 10 Gasios.

9—-10 6amnoB (OTIANYHO):
MCUEPITBIBAIOLINI U MPAaBUIIbHBIA OTBET
Ha ITOCTABJICHHBIN BOIPOC, MaTepHAIl
JIOTMYHO CTPYKTYpPUPOBAH U M3JIOKEH,
BBIBOJIBI 000CHOBAHBI; HA YTOUHSIOIINE
BOIIPOCHI JIaHBI TIOJIHBIE OTBETHI.

8 6aII0B (XOPOILIO0): MPaBUIbHBINA OTBET
Ha BOIPOC C COOJIIOIEHUEM JIOTHKH
W3JI0KEHUS MaTepralia, HO JIOMYIIEeHBI
OTAETbHbIE HETPUHIUIHAIbHBIE
HETOYHOCTH; HAa YTOUHSIOIINE
TTOTIOJTHUTEIbHBIE BOIPOCHI IaHBI
NpaBUIbHBIC, HO HEYETKHE OTBETHI.

7—6 6a110B (YAOBIETBOPUTEIHHO):

3a4CT




JaCTUYHBbIC 3HAaHUA, OH_II/I6KI/I )41
HETOYHOCTH TIPU OTBETE Ha BOTIPOC,
HCYMCHUC JIOTUYCCKHU BBICTPOUTH
Marepuas OTBETa, IIPU STOM XOTSI ObI
JacTh MaTepuaja packpeita 6e3
MPUHIUITHATHHBIX OIMTHOOK.
HeynosnerBopurensHo (MeHee 6
0aJyIoB): HE JaH WJIK HEBEPEH OTBET HA
OCTaBJICHHBIN BOIIPOC; HC JaHbL
NpaBUIBHBIC OTBETHI HA JIOTIOTHUTEIIHHBIC
1 YTOYHSIOIYE BOIIPOCHI

6.2. Ilpouenypa npoBeaeHusi, KpUTEPUH OLlEeHMBAHUSA

Bun

IIPOMEKYTOYHOU [Iponenypa nposeneHus
aTTeCTallUN

Kpurepun
OLCHHUBAaHU

3a4eT

VYerHas Oecena. buer BKiroyaeT ABa TEOPETUYECKUX BONPOCa
(omuMH 13 BOIIPOCOB MOXKET OBITh KAY€CTBEHHOU 3a1a4eii), Ha
HOATOTOBKY JaéTcst He MeHee 15 MuHyT. MakcuManbHas oleHKa
OTBETA M0 Ka)kJ0My M3 Borpocos — 10 6amioB. 9—10 OamioB
(OTIIMYHO): MCUEPIIBIBAIOLINN U MPaBUIIbHBIA OTBET Ha
MOCTaBJICHHBIN BOMIPOC, MaTepUa JOTHYHO CTPYKTYpUPOBaH U
U3JI0KEH, BBIBOZIbI OOOCHOBAHBI; HA YTOUHSIOLIME BOIPOCHI JIaHbI
HIOJIHBIE OTBETHI. § 0AJUIOB (XOPOILO): PABUWIbHBIN OTBET HA
BOIIPOC C COOTIOICHUEM JIOTUKU U3JI0KEHHs MaTepHaa, HO
JIOTTYIIIEHBI OT/IETbHbIE HENMPUHIMITAATBHBIE HETOYHOCTH; Ha
YTOUHSIOIINE U JOTIOJHUTEIbHbBIE BOIPOCHI 1aHbl IPABUIIbHBIE, HO
HEUETKHE OTBETHI. 7—6 OAII0B (YAOBIETBOPUTENIBHO): YACTUUHBIE
3HAHU, OIIMOKHY U HETOYHOCTH NPH OTBETE HA BONPOC, HEYMEHUE
JIOTHYECKU BBICTPOUTH MaTepHall OTBETA, IPU 3TOM XOTs ObI 4acTh
MarepHasa packpbiTa 6e3 NIPUHIMUITHAIBHBIX OIMIMOOK.
HeynosnersoputensHo (0 0amioB): HE JaH WM HEBEPEH OTBET Ha
MIOCTABJICHHBIN BONPOC; HE 1aHbl IPAaBUJIbHbBIE OTBETHI HA
JIOTIOJTHUTENBHBIE U YTOYHSIONINE BOIPOCHI

mm. 2.5, 2.6
[lonoxxenus

B cooTBeTCTBUM C

6.3. ITacoprt goHIa OLIEHOYHBIX CPEACTB

KommereHnun

Pesynbrarsl 00yuenus

[1K-1

3HaeT: YCIOBUS pallMOHAILHOTO BHITOTHEHUS N30 ISIIHA
DIICKTPOYCTAHOBOK.

[1K-1

YMmeeT: AHaNIU3UPOBATh BIMSHUE PAa3IUUHBIX (PAKTOPOB HA
DIIEKTPUYECKYIO IPOYHOCTh U yCTPOMCTBO U30JIALMOHHBIX HAHAHAH A
KOHCTPYKIIMH.

[1K-1

MMmeet HpaKTI/I‘{eCKI/Iﬁ OIIBIT: HpI/IMeHeHI/IH HABBLIKOB ITPOBCACHUA
BBICOKOBOJIBTHBIX MCITBLITAHUH.

[1K-2

3HaeT: Busbl BO3AEHCTBYIONMX HA U30JISALUIO TPU SKCILTyaTalluu
HaNpsHKEHUH 1 iepeHanpspkeHUM U OCHOBHBIE CITOCOOBI M CPEICTBA
3alUTHI OT HUX; 0COOEHHOCTH BHEIIHEN U BHYTPEHHEN U30JIALUN
BBICOKOBOJIBTHBIX DJIEKTPOYCTaHOBOK.

[1K-2

YMmeerT: HpOBOI[I/ITL HU3MCPCHHA BLICOKOI'O HAIIPSKCHU . H [

[1K-2

Nmeet npakTuueckuii onbIT: bezonacHoit paboThl Ha

BbBICOKOBOJIBTHBIX JJICKTPOYCTAHOBKAX.




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

IleyaTHast ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
1. Kyddens, E. Texuuka u anexrpodusnka BHICOKUX HaNPSKEHUN
[Texct] yue0.- cnpas. pykoBonactBo E. Kydpdens, B. Llaecuris, [Ix. Kyddens ; nep. ¢
anr. C. M. Cmonbckoro ; nog pen. U. I1. Kyxekuna. - Jlonronpynnsiii: THTEIEKT,
2011. - 517 c. nn., Tabi. 25 cMm
2. bazytkun, B. B. Texuuka BbICOKMX HanpspkeHui. M3onsuus u
NEpEeHANpPsKEHUs B AIEKTpHUecKuX cucremax ¥YueOHuk I[lon oOm. pen. Jlapponosa
B. II. - 3-e u3n., nepepad. u gom. - M.: Dueproaromuszaar, 1986. - 464 c. u.

0) OononHumenvbHas 1umepamypa:
He nipenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
1. "OnekrpuuectBo"
2.  "DnekrporexHuka"
3. "DOuepreTtux"
4. "Duepreruka 3a pyoexom"
5 "IneKTpUUeCcKue CTaHIIUKN"
6. HoBocTH 21eKTpOTEXHUKH

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. TexHuKka BHICOKMX HampspkeHuil: [IporpamMmma u meToquyeckue
ykazanus / cocraBurelnb 10.B. KopoBun. — Yenabunck, OYpI'Y, 2019. — 24 c.
2. Cnucok BompocoB s 3auéta mo TBH
3.  IIporpammusiii moaynb FlashProt qis parmonansHoro pasMenieHus u
pacuéra 30HbI 3alTUTHl MOJIHUEOTBO/IOB Ha MOJICTAHIIUN

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvHoll pabomsl cmyoeHma:
1. TexHwuka BbICOKMX HampsbkeHuil: [IporpamMmma u meToquueckue
ykazanawus / cocraButens F0.B. KopoBun. — Uensiounck, FOYpI'Y, 2019. — 24 c.
2. Cnucok Borpocos s 3a4€ta no TBH
3. IIporpammusiii moaynb FlashProt qyis parmonansHoro pazMenieHus u
pacuéra 30HbI 3alTUTHI MOJTHHEOTBOIOB Ha MOICTAHIIUN

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMeHTaIlUs

HaumenoBanue
Bu ecypca B
Ne A peeyp . bubnuorpadudeckoe onrcanue
JUTEPATYPHI| AIEKTPOHHOMH
dopme
.. |[[onpamreitn, M.E. TexHuka BICOKUX HallpsDKEHUN: yueOHOe mocodue K
JIEKTPOHHBIN L
OcHoBHas naboparopubeiM padoram / MLE. I'onpamreiin, FO.B. Koposun, A.B.
2 KaTaJor .
JUTEPATYPR |ryyr oy [Tpoxynun.- YensOunck: M3narensckuii nentp FOYpI'Y, 2014.-90 c.
p Pexum gocryna:




| | | Inttp://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&Kkey=000548365

[TepedeHb UCITONB3YEMOTO ITPOTPAMMHOTO OOCCIICUCHHMS:
1. Microsoft-Office(6eccpouno)
2. PTC-MathCAD(6eccpouHo)

3. Microsoft-Visio(6eccpodyHo)

[lepeueHs HCMONB3yeMBIX MPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne I CIUTITHHbI

No OcHoBHOE 000pyIOBaHKE, CTEH I, MAKETHI, KOMITBIOTEPHAs TEXHUKA,
Bun 3aaaruii a I_l MPEyCTAaHOBICHHOE IPOTPaMMHOE 00eCTICUCHIE, UCTIONh3yeMOe s
YA pa3IMYHBIX BUJOB 3aHITUH

Jlabopatopubie |141a

JTaGopaTropHbIE CTEHIBI U MAKETHI
3aHATHUS (1) patop A

Jlexmu MynbsTumenitHoe 000py1I0BaHUE U KOMIIBIOTEP




