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PaGouas mporpamma AUCIUIUIUHBI pa3paboTaHa B COOTBETCTBHH C:

- DenepanpHBIE  TOCYIAPCTBEHHBIM  00pa30BATENbHBIM  CTAaHAAPT  BBICIIETO
oOpa3oBaHus - OakajgaBpuar 1o HampasieHUo ToAroToBku 13.03.02 «DnekTposHepreTuka
U DJEKTPOTEXHHUKA», YTBEPKICHHBIM MpHKa3oM MUHUCTEPCTBA HAyKU U BBICIHIETO
oOpazoBanusi Poccuiickoit ®enepamuu Ne 144  or 28 ¢eBpans 2018 r
3aperucTprupoBaHHbl B MuHrocte 22 mapra 2018 rona, per. Homep 50467,

- yueOHbIM TUIaHOM (OYHOM, 3aouHOW (opM 0OydYeHHUs) 1O HaAIpPaBICHUIO
noaAroToBku 13.03.02 «DneKTpo3HEPTETUKA U DIIEKTPOTEXHUKAY

Pabouass mporpamMm JIHUCHUILTMHBI BKJIIOYAE€T B Ce0sl OLIEHOYHBIE Marepuaibl IS
MPOBEACHUSI TEKYIIET0 KOHTPOJISI YCHEBAEMOCTH M MPOMEKYTOYHOM aTTECTALMU IO
aucuumuinHe (1.6 DOHJ OLIEHOYHBIX CPEACTB JI MPOBEACHUS TEKYILIEro KOHTPOJIS
YCIIEBAEMOCTH, TPOMEKYTOUHOU aTTECTAI[UU IO UTOTaM OCBOEHUS TUCLIUILINHBI)

ABrop JlenaeB Anexcanap HwukoiiaeBHY, KaHAMAAT TEXHUYECKUX HAYK, JOIEHT

Kad)eI[DBI TPAaHCHOPTHO-OHCPI'CTUYCCKUX CUCTEM

(ykasamo @O, yuenyio cmenens, yueHoe 36anue ui O0IHCHOCHb)

[Iporpamma omoOpena Ha 3acenaHuu  Kadeapbl TPaHCIOPTHO-IHEPTETUUYECKUX
cucteM (rpotokon Ne 8 ot 12.04.2025r).



1. Ilepeyenp mNJAHUPYEMBIX Pe3yJabTAaTOB OO0Oy4YeHHsl 1O JUCIHMILIMHE,
COOTHECEHHBIX C IUIAHUPYEMbIMHM Ppe3yJIibTATAMH OCBOCHHSI 00pa30BaTeIbHOU
nporpammsbl (Llesiu ocBoOeHMsI M CIUIIIMHBI)

1.1. Henamu ocBoenus aucuuiuinibl «Cnenpasnenst TOD» ABISAOTCA:

®opmupoBaHre y oOyyarolmuxcsl NIyOOKMX (PyHAaMEHTaldbHBIX 3HAHUA TEOPHUH
AIEKTPUYECKUX IIETIEH U AMEKTPOMArHUTHBIX MPOIECCOB, BHIPAOOTKAa HABBIKOB aHAIN3a U
pacyeTa dJIEKTPOYCTAaHOBOK, IIOJATOTOBKM KBaJIU(PUIIMPOBAHHBIX CIHEIHAIUCTOB  JUIs
MPOCKTUPOBAHUSI, JKCIUTyaTalldd MW OOCTY>KMBaHUS COBPEMEHHBIX DJHEPreTUYECKUX
00BEKTOB U 00OPYI0BAHUS.

[TonroTroBka BBIMTYCKHUKOB K 3((EKTUBHOU MPOPECCHOHATBHON NEATEIHLHOCTH B
chepe DHEPreTUKH, CrocoOCTBYS (POPMUPOBAHUIO HEOOXOAMMOTO YpPOBHS HAy4YHO-
TEXHUYECKOTO Kpyro3opa, HE00X0IMMOTO TUTSt YCIELIHOTO BBITIOJIHEHUS
MPOCKTUPOBOYHBIX, OKCIUIyaTallHOHHBIX W PEMOHTHBIX pPaboT, 00eCcTeuynBarOIINX
HAJIC)KHOCTh ICKTPOCHAOKEHUS TPOMBIIIIICHHBIX MPEANPUATAN U OpTaHU3AIIHN.

JInst AOCTMXKEHUS 1eJie AUCIUIUIMHBI HEOOXOAMMO PEIIUTh CIEAYIONIYIO
OCHOBHYI0 3a0ayy — TPUBUTH OOYyYaeMbIM TEOPETUUECKHUE 3HAHUSA U MPAKTUUYECKUE
HaBBIKU, HEOOXOAUMBIE JIJIA:

®  (OCBOEHHUA OCHOB TE€OPHUM JIMHEUHBIX U HEJIMHEMHBIX DJJIEKTPUUECKUX LEIEn
MOCTOSIHHOTO M TIEPEMEHHOT0 TOKa, BKJIIOYas 3akoHbl Kupxroda, KOMIUIEKCHBIM MeTo.
pacuéra U pe30HAHCHBIC SIBICHHUS.

®  OBJIAJICHUA METOAAMH PACYETOB YCTAHOBHBIIMXCS PEXKUMOB PaOOTHI
MPOCTEUIINX IIEKTPUUECKUX CXEM U NIEPEXO/IHBIX MPOIIECCOB B LIEMH IEPBOTO MOPSIIKA.

®  U3y4YECHHS OCHOBHBIX XapaKTePUCTHUK MArHUTHBIX TMOJEH, 3aKOHOB
AJICKTPOMArHeTH3Ma W TNPUHLUIIOB  MPEOoOpa3oBaHUsS  DHEPTUM  TMOCPEIACTBOM
TpaHC(HOPMATOPOB U AIIEKTPOABUTATENEH.

®  3aKperieHHUs HABBIKOB BHIOOpA ONTHMAILHOTO METO/Ia pacyéTa KOHKPETHBIX
AIICKTPOTEXHUYECKUX YCTPOMCTB M ceTed ¢ yd€ToM TpeOoBaHUN OC30MaCHOCTH H
HAAEKHOCTH.

®  (dopMHpOBaHWA HABHIKOB  Pa3pabOTKH  aJIrOPUTMOB  MOJCITHPOBAHUS
AIIEKTPOTEXHUUYECKUX YCTAHOBOK U KOMIUJIEKCOB, COCTAaBJIEHHUS PACUETHBIX MOJICIIEH,
COOTBETCTBYIOIIUX TPEOOBAHUSM JIEUCTBYIOIINX CTAaHAAPTOB U PEIVIAMEHTOB.

®  pa3BUTHUS TBOPUECKOTO TMOJXO/AAa K PEUICHUIO MPOU3BOACTBEHHBIX 3ajad,
dbopMupoBaHUE TOTOBHOCTHU K MPOGECCUOHATHFHOMY POCTY M IalibHEUIIEMY 00yUYEHHUIO.

®  BOCHUTAaHHS YBAXKEHHS K TPYydy, OTBETCTBEHHOMY OTHOILICHHIO K CBOUM
O0S3aHHOCTSAM M OCO3HAHUIO 3HAYMMOCTHM KAYECTBEHHOTO MCIOJHEHUSI CITY>KEOHBIX
(GyHKIUH B MHTEpecax NOTpeOUTeNeN AIEKTPOIHEPTUH.

1.2. O6nactu npodeCCUOHAIIBHOM NEATEeNIbHOCTH u(um) chepbl
poeCCUOHAIBHON JIeATEIbHOCTH, B KOTOPBIX BBIMTYCKHUKH, OCBOMBIIHE MPOrpaMMy,
MOTYT OCYLIECTBISATH MPO(PECCUOHAIBHYIO IEATETbHOCTB:

16 Cmpoumenbcmeo U  JHCUTUWHO-KOMMYHATbHOEe — Xo3saucmeo (B cdepe
MPOEKTUPOBAHUSA U IKCILTyaTallud 0OBEKTOB AIIEKTPOIHEPTETUKH).

20 Snexmposnepeemuxa (B chepax MEKTPOIHEPTETUKHI U DJIEKTPOTEXHUKH).

BBITTyCKHUKH MOTYT OCYHIECTBIISITH MPO(ECCHOHAIBHYIO ACSITEIBHOCTh B JPYTHX
obOmactax mpodhecCHOHANBLHON MeaTenbHOCTH U (win) cdepax mpodecCHoHaATEHON



NESATETLHOCTH TIPH YCIOBUU COOTBETCTBHUSI YPOBHS HMX OOpa3oBaHUS U TOJTYYEHHBIX
KOMITETCHIINI TPEOOBaHUSAM K KBATH(UKAIIMKA PAOOTHHKA.

1.3. K oOCHOBHBIM 3amayaM W3y4YE€HHUsS OUCUUILUIMHBI OTHOCUTCS MOJATOTOBKA
oOydJaromuxcsi K  BBINOJIHEHUIO  TPYAOBBIX  (QYHKIMMA B  COOTBETCTBUH  C

npo¢eCCUOHAIBHBIMU CTaHIaPTaAMU:

HaumenoBanue
npodeccuoHAIbHBIX
cranaaprtos (I1C)

Kon, HaumeHOBaHUe U YPOBEHb
kBajupukanuu OTD, na
KOTOpbIe OPHEHTHPOBaHA

AUCHUILINHA

Kox v HanmenoBanue
TPYAOBbIX (PyHKUMH, HA
KOTOpPbI¢ OPHEHTHPOBAHA
AUCUHILIMHA

16.019 [IpodeccronanbHbIM
CTaHIapT «TexHugeckoe
00cTy)KMBaHUE u PEMOHT
AIIEKTPOTEXHUUECKUX YCTPOUCTB,
000OpyoBaHHUS H  YCTaHOBOK',
YTBEPKICHHBIN IIPUKA30M
MunucTepcTBa Tpyna u
conuanbHo 3amutel PO ot 25
ampenst 2023 . N 329n
(3apeructpupoBaHo B MuHiocte
PO 25 mas 2023 L
peructpauoHHblid N 73448)

C

PykoBoacTBo
No/ipa3AcicHuEM
TEXHUYECKOMY OOCTY)KHBAaHHUIO W
PEMOHTY TpaHc(hopMaTOpHBIX
HOICTAaHIIUN "
pacrpenenuTeIbHbIX TyHKTOB

CTPYKTYPHBIM
o

C/01.6
OpranuzanmoHHO-
TEXHUYECKOE,
TEXHOJOTHYECKOE H
pecypcHoe obecriedeHre
paboT 1o 3KCILTyaTauu
TpaHCPOPMATOPHBIX
MOACTAaHLIHIN 1
pacnpeaenuTeNbHbBIX
MTYHKTOB

C/02.6

[InanupoBaHue U KOHTPOJIb
JEATEIILHOCTH 110
JKCILTyaTaluH
TpaHCc(OPMaTOPHBIX
MOJICTAaHLIUN U
pacnpeneInTeNbHbBIX
ITYHKTOB

C/03.6

Koopnunanus nedarebHOCTH
IepcoHala,
OCYIIECTBISIOIIETO
TEXHUYECKOe 00CTyKIUBaHHE
U PEMOHT
TpaHcPOPMATOPHBIX
MOACTAaHIINH 1
pacnpenenuTebHbIX
ITYHKTOB

D

ynpaBHeHI/Ie JACATCIIBHOCTBIO I1I0
KOHTPOJIIO PEKUMOB u 1o
OIICpaTUBHOMY YIpaBJICHUIO
pPEeKUMaMu MYHHIUIIAJIBHBIX

ANEKTPUUYECKUX CETEH

D/01.6

Opranusanys 1 BBIITOJIHEHHE
paboT o KOHTPOJIIIO
PEXKUMOB MyHUIIUTIIATBHBIX
WIEKTPUUECKUX CETEU U
ONEPAaTUBHOMY YIIPABJICHUIO
MU

D/02.6

Opranu3zanus 1 KOHTPOJIb
paboThI OTEepaTUBHBIX
pabOTHUKOB

D/03.6




HaunmenoBanue
npogeccuoHAIbHBIX
cranaapros (IIC)

Kon, HammeHOBaHHE M YPOBEHb
kBasupukanuu OTP, na
KOTOpPble OPUEHTHPOBAHA

JUCHMILINHA

Koa n nHaumeHoBanme
TPYAOBBIX (DYHKIUIi, HA
KOTOpPble OPUEHTHPOBAHA
AUCHUILINHA

CrennanbHas IOATOTOBKA
PabOTHUKOB, 3aHUMAIOLITUXCS
KOHTPOJIEM PEKUMOB U
OIIePaTHBHBIM YIIPABJICHUEM
peKHUMaMU MYHHIIHITATEHBIX
JJIEKTPUIECKUX CeTeH

20.041 [MpodeccronanbHbIit
CTaHJapT «PaboTtHuK o
OIIEpaTUBHO-TEXHOJIOTUYECKOMY

YIOPABICHUID B 3JIEKTPUUYECKUX
CeTAX», YTBEPKICHHBIN
npuka3oM MuHHCTEpCTBAa Tpyaa
U conuansHol 3amutel PO ot 14

E

Opl" aHu3anus JOCATCIBbHOCTHU II0
ONCPATUBHO-TCXHOJIOTUYCCKOMY

Mas 2019 L. Ne327H
(3aperucTpupoBan YIPaBJICHUIO B PAMKaX CMEHBI
MuHuCTEpCTBOM FOCTULIUA

Poccuiickoit @enepanunl6 nromns

E/01.6

Opranuzanus ¥ KOHTPOJIb
BBITTOJIHEHUSI (DyHKIHIA TIO
OIlepaTUBHO-
TEXHOJIOTUYECKOMY
YIPaBICHUIO

E/02.6
Opranuzanus AesTeIbHOCTH
CMEHHOI0 IIEpCOHasa

2019r, peructpanuoHHbi N
55292)
1.4. KomneteHumn obyyatoLierocsi, GopMUpyeMble B pe3ybTaTe 0CBOEHMSA AUCLUMMINHBI
HaumeHnoBanue Kon u HaumeHoBaHue Kon u HammeHoBaHue Ilepeuens
KaTeropuu KOMIleTeHI M i HHIMKATOpAa IJIAHMPYEMBIX
(rpynmnsr) AOCTHIKEHHU S pe3y/1bTaToB 00y4YeHHs
KOMIIeTeHIU i KOMIIeTeHIIM U
OynnamenransHas | OIIK - 3. OIIK-3.1. Mcnonb3yet HA YpoBHe 3HAHUIL:
MOJIFOTOBKA CrnocoOeH NpUMEHATh | OCHOBHBIE 3aKOHBI 3HATh OCHOBHBIE 3aKOHBI
COOTBETCTBYIOILUH €CTeCTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
¢buzuko- JTUCIUIUIAH, METOJIBI JTUCLMILTAH U 00J1aCTH UX
MaTeMaTHYECKUN anreOpsI U MPUMEHEHUS; TOHNMATh
anmnapar, MeTObl MaTeMaTU4eCKOro MIPUHIIUIIBI U METObI
aHanu3a u aHanus3a, anreOpsl,
MOJIEJTUPOBaHMUS, muddepeHIaNTbHOTO U MaTeMaTU4YeCKOTro
TEOPETUYECKOTO U MHTETPaJIbHOTO aHam3a,
9KCIIEPUMEHTAJILHOTO | UCUMCIICHHUS, YUCIEHHBIX | quddepeHInaIbHOro u
UCCIIeIOBaHUS TIPU METOJIOB; (puznueckue WHTETPAIBHOTO

pelieHun

SABJICHUS U 3aKOHBI

po(hecCHOHATBLHBIX MEXaHUKH,
3a/1a9 TEPMOINHAMUKH,
IEKTPUIECTBA

Mar"s€Tui3ma, OIITHKH.

WCYUCIICHUH, YHCICHHBIX
METOJIOB; OCO3HABATh
(bu3uYeCcKUe SIBICHUS U
3aKOHBbI MCXaHHKU,
TEPMOJITHAMUKH,
ANIEKTPUYECTBA,
MarHeTH3Ma, ONITHKH;
BUACTH B3aUMOCBA3b
MEXy TEOPETUICCKUMH
3HAHUAMU €CTECTBCHHBIX
HayK ¥ MPAKTHYECKUM




MIPUMEHEHHUEM.
HA YPOBHEe YMEeHUL:

YMETh MPUMEHSATH 3HAHUS
3aKOHOB MPUPOJIBI U
MaTeMaTUKU TIPH aHAJTH3E
(hbM3UYECKUX TIPOIIECCOB U
SIBJICHUM; BIaJCTh
METOAAMH pEeIleHuUs
MIPHUKJIATHBIX 33729 C
HCIOJIb30BaHUEM
MaTeMaTUIeCKOTO
anmapara u (pU3nIecKoro
MOJICITUPOBAHNS;
J€MOHCTPHUPOBATH
yMEHHE
MHTEPIIPETUPOBATh
MONTyYeHHBIC TaHHBIC U
BBISIBIISITD
3aKOHOMEPHOCTH B
AKCIEPUMEHTATbHBIX
UCCJICIOBAHUSX;
(bopMynHpOBaTh BBIBOBI
1 000CHOBAHHO BHIOUPATh
METOJbI UCCIIENOBAHNN Ha
OCHOBE
(dbyHIaMEHTaTBHBIX
HAYYHBIX TPUHIIUIIOB.

HA YPOBHEe HABBIKOG:
HABBIKU
CaMOCTOSITENIbHOTO
TUTAHUPOBAHUS
AKCIEPUMEHTOB U
00pabOTKH MOTy4YeHHBIX
pE3yIbTaTOB;
CIOCOOHOCTH MPABUIIBHO
nonouparhb
COOTBETCTBYIOIINE
MaTeMaTU4eCcKue
WHCTPYMEHTHI JIJIs
onucaHusl HU3NIECKUX
SIBJICHUI; pa3BUTHE
KPUTHYECKOTO MBIIIICHUS
Y aHATUTUIECKUX
criocoOHocTel
MPUMEHHUTEIHHO K
Hay4YHBIM JUCLHUIUIMHAM;
OTIBIT Pa0OTHI C HAYYHOH
JIUTEpaTypou U
CHETHATN3UPOBAHHBIMU
MCTOYHUKAMH IS
MOBBIIIECHUS COOCTBEHHOMN
KOMITETEHITHH.




OIIK-3.2. Beimmomnusier
aHaJIM3 ¥ MOJIEIUPOBAHHE,
TEOPETUYECKHUE U
IKCTIEPUMEHTAIbHBIC
WCCJICJIOBAHUS TIPH
peleHnH
npohecCuOHAIBHBIX
3aj1a9 C UCIIOJIb30BaHHEM
(U3UKO-MaTEMATHUECKOTO
arrmapara.

HA YpoBHe 3HAHUIL:

3HATh OCHOBBI (PU3HKO-
MaTeMaTH4eCKOTO
amnmapara, He00X0IMMOTO
JUISL TIOCTAHOBKH U
pereHus
HCCIIEI0BATEIbLCKUX
3a]1a4; TOHNMAaThb
pa3IMYHBIC MTOIXObI K
MIPOBEICHUIO aHAIN3a U
MOJICTTUPOBAHHUS
CJIOJKHBIX CUCTEM; 3HAHUE
METOJIOB OpraHU3aIUuH U
WHTEpIpETaIN
pe3yJIbTaToB
AKCIIEPUMEHTATBLHBIX
HCCIIeIOBaHUM; BIaACTh
METOJOJIOTHEN OIICHKH
TOYHOCTH MOJICJICH 1
JIOCTOBEPHOCTH BBIBOJIOB.
Ha YpoGHe YMEeHUl.
CIIOCOOHOCTh CTaBUTh
3a/1aud ¥ OMPEEISITh
€] UCCIIETOBAHUN B
CBOEH
npodeccuoHanbHOM
NeSITebHOCTH; YMEHHUS
BBIOpATh aJIeKBATHbIE
MOZEIH U METOINKHU
aHaJM3a ¥ pacuera mpu
BBITIOJTHEHUH TTPOEKTOB;
HaBBIKH pa3pabOTKH
QJITOPUTMOB U METOIHK
MaTeMaTHIEeCKOro
MOJICITUPOBAHUS U
KOMITBIOTEPHOTO
COTIPOBOXKICHUS
AKCIIEPUMEHTOB;
CIIOCOOHOCTH
oOpabarbIBaTh
pe3ynbTaTbl U3MEPEHUN U
OIICHUBATh MOTPEITHOCTH
BBIUMCJICHHH.

HA YPOBHE HABBIKOS.!
MPAKTHYECKOE BIIAJICHHE
TEXHUKOW BBIITOJTHEHHUS
TEOPETUUYECKUX PACUETOB
1 00paboTKH
AMIUPUICCKUX TAHHBIX;
HaBBIK TPAMOTHOTO
MOCTPOEHUS TUTIOTE3 U
COCTaBJIEHUS OTYETOB I10




pesynbpraTam
HCCIICTOBAHUM; OITBIT
CaMOCTOSITEIILHOTO
MIPOBEICHHUS
nabopaTropHo-
AKCIEPUMEHTAIBHON
paboTHI U IOATOTOBKU
TEXHUYECKUX
JOKYMEHTOB;
COBEpIICHCTBOBAaHUE
npogeCcCHOHATBFHOTO
MacTepcTBa MyTeM
MOCTOSTHHOTO U3y4YeHUs
COBPEMEHHBIX
TEXHOJIOTUM ¥ HOBBIX
METOJIOB HAayKH U
TEXHHKH.

OIIK-3.3. Ilpumenset
METO/IbI BBISIBIICHUS
npoOieM B
IEKTPOIHEPIETUUECKON
OTpaciu ¢
UCTIOJIb30BaHHEM HaBBIKOB
AQHAJIUTUYECKOTO U
HKCTIEPUMEHTAIBHOTO
MCCJIEIOBAHUS OCHOBHBIX
(U3NYECKUX 3aKOHOB U
TEXHOJIOTMYECKHUX
MPOIIECCOB.

Ha ypOBHe 3HAHULL:
3HaTh KITIOYEBHIC
POOIeMBI
AIEKTPOSHEPreTUYECKOU
OTpaciv; MOHUMATh
(U3HUKY MMPOTEKAFOIIINX
MPOIIECCOB M MEXaHU3MBI
BO3HUKHOBEHHS
HEUCIPAaBHOCTEMN
000py/IOBaHUsI; 3HATH
COBPEMEHHBIC METOJIbI
JIMAarHOCTUKH COCTOSTHUS
AMEKTPOTEXHUYECKOTO
000py/IOBaHUS, YMETh
AHAJTU3UPOBATH
TEXHUYECKYIO
JOKYMEHTAIIUIO U
HOPMATHBHBIC aKThl.
Ha YPOBHE YMEHUIL:
YMETb BBISIBJISATH IPHYMHBI
cOO0EeB 1 OTKa30B
AIEKTPOOOOPYIOBAHNS,;
TUIAHUPOBATh
SKCHEPUMEHTHI U
W3MEpEHHUS TS IPOBEPKU
paboTocrocoOHOCTH
CHCTEMBI
ANEKTPOCHAOKEHHUS,
CaMOCTOSITEIIHHO
pazpabarbiBarh
PEKOMEHIAIH TI0
TIOBBIIICHUIO HAICKHOCTH
1 3¢ (HeKTUBHOCTH
(YHKIIMOHUPOBAHUS
SHEPrOCUCTEM;




3¢ PEeKTUBHO UCTIONH30BAThH
METO/Ibl AaHATUTUYECKOTO U
HKCHEPUMEHTAIILHOTO
UCCIIEOBAHUS B
MIPAKTHYECKOU
NeATeNTbHOCTH.

HA YPOGHEe HABBIKOG:

OBITH CITIOCOOHBIM
IPaMOTHO
MHTEPIIPETHPOBATh
MOKA3aHUs
M3MEPUTENTHHBIX TTPUOOPOB
Y JIATYNKOB; UMETh HABBIKU
OBICTPOTO MPUHSATHUS
pELIeHN B aBapUHMHBIX
CUTyaIusixX; 00a1aTh
CIIOCOOHOCTBIO COOMPATh U
CHCTEMaTU3UpPOBaTh
HEOOXOIUMYIO
MHGOPMAITUIO TSI
BBISBJICHYSI HAPYILLICHUN
TEXHOJIOTHYECKOTO
Tpoiiecca; CBOOOIHO
OpPHEHTHUPOBATHCS B
COBPEMEHHOM
TEXHUYECKOU JIUTEPAType
Y UCTOYHHKAX
HOPMAaTUBHBIX aKTOB.

Teoperuueckas u
MpaKTUIeCcKas
npodeccroHambHAs
MOATOTOBKA

OIIK-4. Criocoben
HCIIONIB30BaTh METOIBI
aHanu3a u
MOJIETTHPOBAHUSI
JNEKTPUICCKUX IETel 1
SIICKTPUIECKUX MAIITHH

OIIK-4.1.

Hcnons3yer OCHOBHBIE
IIOHATUA u 3aKOHBI
3JEKTPOTEXHUKH;
TEOPHUIO neneun u
CYIIHOCTh
OJICKTPOMArHUTHBIX
SIBJICHUI; MIPUHLUIIBI,
HCIIOJIb3yEMBIE pu
IIOCTPOECHUH

3JIEKTPUYECKUX LENerd U
3JEKTPUYECKUX MAIlMH.

Ha YpoBHe 3HAHUIL:

3HATh OCHOBHBIC ITOHSTHS
Y 3aKOHBI JIEKTPOTEXHUKH;
pa3duparkCs B TEOpUr
LIETEeH U CYLIHOCTH
AIIEKTPOMArHUTHBIX
SIBJICHUI;, TIOHUMAaTh
MIPUHIIMIIBI, TPUMEHSIEMbIE
MIPU NPOESKTUPOBAHUN
AIIEKTPUYECKUX 1IeTIeH 1
MaIIIYH.

HA YpOBHE YMEHUIL:
YMETh paCCUUTHIBATD
ANIEKTPUYECKUE LU
Pa3IMYHOMN CI0XKHOCTH;
CTPOUTH SKBUBAJICHTHBIC
CXEMbI 3aMEICHUS
peabHbIX YCTPOICTB;
aHAJTM3UPOBATh
TIEPEXOIHBIE MTPOLIECCHI B
ANMEKTPUYECKUX MAIINHAX;
IIOJIB30BATHCS
COBPEMEHHBIMU
CpEICTBAMU




BBIYHMCIIUTENTLHON TEXHUKH
Y TIPOTPaMMHOTO
obecrieueHust yist
MPOEKTUPOBAHHUS U
pacy€ra 3IEeKTPUIECKUX
CXEM.

Ha ypo6He HABbIKOS.
CBOOOJTHO OTIEPHPOBATH
OCHOBHBIMH 3aKOHAMU
ANIEKTPOTEXHUKH U
(bopMynamu pacu€ros;
YBEPEHHO peraTh
MpaKTHYECKUE 3a]1a41
MPOEKTUPOBAHHUS U
AKCILTyaTaluu
AIEKTPOYCTaHOBOK;
npUOOpeTaTh HOBBIE
3HAHUS U YMECHUSI B
nporecce
camMo00pa3oBaHUs 1
OCBOEHMS ITEPEIOBBIX
JOCTKEHHUI HAyKU 1
TEXHHUKHU B chepe
AIIEKTPOIHEPreTHKH.

OIIK-4.2.
Pa3pabareiBaeT MeTOIUKH

pacieTa W CHOCOOBI
ONEepaTUBHOIO HM3MEHEHUs
CX€M, PEXHUMOB pabOThI
ANEKTPUYECKUX Lenel |
ANIEKTPUYECKUX MAIIMH.

HA YpOGHe 3HAHUU.

3HAaTh TUTIOBBIE METOJUKU
pacueTa EKTPUIECKUX
LeTel U AIEeKTPUUECKIX
MalIIMH; BJIaJICTh
MPUHIATIAMA
ONTUMM3ALIUN PEKUMOB
paboThI
ANEKTPOOOOPYIOBAHHSE
3HaTh [PaBUIIa
OIIEPAaTUBHON KOPPEKLIUU
CXEM M yCIIOBHUI
SKCILTyaTaluu
AIIEKTPUYECKOM
armaparypsbl.

HA YPOBHEe YMEeHUlL:
YMETb CO3/1aBaTh METOIUKHI
pacueTa JJ1sl KOHKPETHBIX
TUIIOB MEKTPUUECKUX
CETeH U YCTaHOBOK;
OIEPATUBHO U3MEHSTh
PEKUMBI PabOThI
AIIEKTPOLIECTIEN U MAILIUH
MIPY U3MEHEHUH BHEITHUX
(haxTopOB WK
BO3HUKHOBEHHUU
HETIONAI0K;
OpraHu30BbIBATH
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MOHHMTOPHUHT pabo4nX
XapaKTEPUCTHK
AIEKTPOOOOPYIOBAHUS U
CBOEBPEMEHHO BHOCHUTH
WU3MEHEHHUs B paboune
CXEMBI U PeXKHUMBI.

Ha ypo6He HABbIKOS.
OBICTPO aIaNTUPOBATHCS K
HOBBIM YCJIOBHSIM PaOOTHI
ANEKTPOOOOPYIOBAHHUS;
BIIAJIETh CIIOCO0AMU
HACTPONKHU U
peryaupoBaHUs
AMEKTPUYECKOTO
000py/IOBaHUsI; YBEPEHHO
paboTaTh C COBpEMEHHBIM
000Opy/IOBaHUEM U
WHCTPYMEHTaMH KOHTPOJIS
Ka4yecTBa AMEKTPOIHEPTHH.

OIIK-4.3.

[Ipumensier MeToabI
aHaJu3a, MOJICJTMPOBAHMS,
pacyeTra v UCIbITaHU
AIIEKTPUUECKUX LeNel 1
ANEKTPUUYECKUX MAILIUH C
HCITI0JIb30BAHUEM HABBIKOB
AKCIEPUMEHTAIBHBIX
METOJIOB UCCJIEI0BAHUS
Ha YPOBHE 3HAHUI: 3HATH
OCHOBHBIE MOJIOKEHUS
TEOpUHU
AJIEKTPOMArHUTHOTO T1OJISt
Ha YPOBHE YMEHUU: YMETh
UCIIOJIB30BaTh MPUOOPHI
JUISL QNIEKTPUYECKUX U
MarHUTHBIX U3MEPEHUM.
Ha YPOBHE HABBIKOB:
BJIAJICTh
AKCIIEPUMEHTAIBHOTO
HCCJIEI0BaHUs
ANEKTPOTEXHUYECKUX
YCTPOMCTB.

HA YPOBHe 3HAHUIL.

3HAaTh OCHOBHBIE
TIOJIOXKEHUS TEOPUH
AIIEKTPOMArHUTHOTO TIOJISE;
BIIAJIETh METOJJMKaMU
aHaJIM3a U MOJIEJIUPOBaHUS
AIIEKTPUYECKUX 1IeTIeH 1
MallnH; pa3ouparscs B
pacuerax
AIIEKTPOMEXaHUIECKUX
BEJINYMH; TOHUMATh
BIIMSIHUE KOHCTPYKTHUBHBIX
0COOEHHOCTEH 1
MarepuajoB Ha
XapaKTePUCTHKH
AIEKTPUYECKUX YCTPOUCTB.
HA YPOBHe YMEeHUl:

YMETb COCTaBIISITh
pacyeTHbIE CXEMbI
AIIEKTPUYECKUX LIETEH U
ANEKTPUYECKUX MAILIH;
BBIOUPATH ONTUMAITBHYIO
CXEeMY 3aMEeLICHUs IS
KOHKPETHOTO THUIa
yCTPOICTBA; MPOBOAUTH
UCTIBITAHUS
ANEKTPUYECKUX aMIapaTroB
Y KOHTPOJIMPOBATh
KayeCcTBO IPOBOMMOTO
TECTUPOBAHUSL; TIPUMEHSTh
COBPEMEHHBIE ITPOTrPaMMBbl
1 000pyIOBaHUE IS
aBTOMATH3aLIMK PACUETOB U
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MOJICTUPOBAHUSL.

HA YPOBHEe HABBIKOG:
OCBOHTH METOJIKH
AKCTIEPUMEHTAITLHBIX
HCCIICIOBAHUI
ANEKTPOTEXHUUECKUX
YCTPOUCTB; MPUOOPECTH
YCTOMYMBBINA HABBIK
BBITTOJTHEHUS
ANEKTPUUYECKUX U
MarHUTHBIX U3MEPEHUI C
UCTIONIb30BaHUEM
COBPEMEHHOI0
000pyI0BaHUS; HAYUHUTHCS
(HUKCHPOBATH PE3YIBTATHI
M3MepeHuit 1 0hOpMIIATH
OTYETHI COINIACHO
YCTaHOBJIEHHBIM
CTaHJapTaM.

2. Mecto nucuuninnbl B cTpykrype OITIOII

Hucrmmummaa b1.JI(M)B.JIB.2.1 «Cnenpazaenst TOD» peanusyercss B pamkax
ONeKTUBHbBIE AUCUTUINHBI (MOAYJIN) IPOrpaMMbl OakasiaBpuara.

JlucimruinHa mpernonaeTcs oOydJaronmmMmcs Mo o4Hoil gopme oOyueHus — B 4-M
ceMecTpe, 1o 3a04HoM hopme — 4 1 5 cemecTpax.

Jqucimmunaa  «Crenpasgenst  TOD»  gBAseTcss  NPOMEXYTOYHBIM — 3TalloM
dbopmupoBanus komnerennuii OIMK-3, OIIK-3 B mporiecce ocBoenus OIIOIL.

JUtst IpOXOXKAEHUSI TUCUUIIMHBI HEOOXOIUMbl KOMIIETEHLIUH, C(HOPMHUPOBAHHBIE B
pe3ysibTare U3y4YeHUs CICAYIOIMX ITUCHUIUIMH ydeOHoro ruiaHa: "dwusuka", "BbICiias
matemaruka', "Mupopmaruka".

®opMOil TTPOMEKYTOUHOM aTTeCTAallMd 3HAHUM O00y4aeMblXx MO OYHOU ¢opme
oOyueHus sBIsETCS 9K3aMEH B 4-M cemecTpe, 1o 3a04Hoi opme — B 4 U 5 cemecTpax.

3. O0beM TUCIHUIIIHHBI
ouHas opMa 0OyUCHUS:

Bup y4e6Hoii pa6boThl 10 JUCHUIIMHE Bcero B 3.e. 1 yacax Cemectp 4
B yacax

Obmast TPYI0EMKOCTH TMCIHILTHHDI 4 3.e. -144 ak.yac 4 3.e. -144 ak.4ac
Konmaxkmmnas paboma - AyoumopHule 3auamus 57 57
Jlexyuu 18 18
Jlabopamophvie 3ansamus 18 18
Cemunapwi, npakmuieckue 3aHAmMusl 18 18
Koncynomayus 1 1
CamocmosamenvHas paboma 51 51
KypcoBasi padora (KypcoBoii IPOEKT) 2 2

Buj1 IpoMeskyTOUHOM aTTecTanuu Dk3aMeH-36 4acoB Dk3aMeH-36 4acoB
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3ao4Has opMa 0OyUCHHUS:

Bup y4ye6Hoii pa6oThI 0 JUCHUIIMHE Bcero B 3.e. 1 yacax Cemectp 4
B yacax

Obmast TPYI0EMKOCTL TUCIHILTHHDI 4 3.e. -144 ak.yac 4 3.e. -144 ak.4ac
Konmaxkmmnas paboma - AyoumopHule 3auamus 57 57
Jlexyuu 18 18
Jlabopamophvie 3ansamus 18 18
Cemunapwi, npakmuieckue 3aHAMusl 18 18
Koncynomayus 1 1
CamocmosamenvHas paboma 51 51
KypcoBasi padora (KypcoBoii IPOEKT) 2 2

Bujt npomexkyTounoii aTTecTanun Ox3aMeH-36 yacoB | Ox3aMeH-36 Jacos

4. Copep:kaHue IMCHUILVIMHBI, CTPYKTYPMPOBaHHOe MO TemMaM (pa3jaesiam)
JUCHMILUIMHBI C YKa3aHHEM UX 00beMOB (B aKaJeMUYeCKHUX YacaxX) U BUIOB Y4eOHBIX
3aHATHI

4.1. YyeOHO-TEeMATHYECKHH IJIAH
OuHasa popmMa obyyeHUs

TpynoemkocTh B yacax

Konrakrhas pa6ora — Koz
HaumenoBanue Tem (pa3aesioB) AyautopHas pa6ora CcaMOCTO | HWHIWAKaropa

AV CHUTIIHHBI cemumapei 1| ATEIIbHAS | AOCTIKCHUM

1abopaTopH

JICKIIMH patop MPAKTHYCCKHUEC pa60Ta KOMIICTCHIIMH
bIC 3aHATUS

3aHATUS

Tema 1. O6mme cBeneHus O OIIK-3.1
YETBIPEXTOMIOCHUKAX OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 2. XapakTepuCTUKH OIIK-3.1
YETHIPEXTIONOCHUKOB OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 3. Tunonorus OIIK-3.1
YETBIPEXTIOIIOCHUKOB OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 4. DkcnepuMeHTaIbHbIE OIIK-3.1
METO/bI OLIEHKHU OIIK-3.2
YETBIPEXTIOIFOCHUKOB OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 5. ITpumepsl TPHIIOKESHHIA OIIK-3.1
YETBIPEXTIOIIOCHUKOB OIIK-3.2
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OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 6. OCHOBBI IPOrPaMMBI
Electronics Workbench (Multisim)

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 7. MogenupoBanue
anekTpudeckux cxem B Electronics
Workbench (Multisim)

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 8. PacueTsl u MozienrpoBaHue
sneKTpudeckux nemneit B Mathcad

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIlK-4.2
OIIK-4.3

Tema 9. [loaroroBka KypcoBoro
npoekTa «MeTtozbl pacueTa
IEKTPUYECKUX LIETIEH,
COZIEPIKAIMX YETHIPEXIIOIIOCHUKHU U
YHpaBJIAECMBIC HCTOYHUKN>

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

KPII

36

Koncynprannun

OIIK-6.1

OIIK-6.2

OIIK-6.3
I1K-7.1
I1K-7.2
I1K-7.3

KonTpoms (9x3aMeH)

OIIK-6.1

OIIK-6.2

OIIK-6.3
I1K-7.1
I1K-7.2
I1K-7.3

UTOIO

57

87

3ao4yHas ¢opmMa obyveHUs

HaumenoBanue tem (pa3aesioB)
JAMCHUNINHBI

TpynoemMkocTh B 4acax

Konraktnas pabota —
MUTOpHAs paboTa

A

JIEKIIAHA

Ja00opaTopH
bIC 3aHSTHSI

CeMUHAphI 1
MPaKTHYCCKHE
3aHATHS

CaMoCTO
sITeJbHAS
pabota

Kopn
WHJIUKaTOpa
JOCTHXKCHUH
KOMITCTCHITUH
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Tema 1. O0wmue cBeaeHus 0
YETBIPEXTIONIOCHUKAX

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 2. XapakTepuCTUKH
YETBIPEXTIOIFOCHUKOB

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 3. Tunonorus
YETHIPEXTTOIIOCHUKOB

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 4. DxcriepuMeHTaJIbHbIE
METO/Ibl OLIEHKHU
YETBIPEXTIOIIFOCHUKOB

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIlK-4.2
OIIK-4.3

Tema 5. IIpumeps! NprIIOKEHUI
YETBIPEXIIOIOCHUKOB

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 6. OCHOBBI MPOTpPaMMBbI
Electronics Workbench (Multisim)

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 7. MogenupoBanue
anekTpuiecknx cxem B Electronics
Workbench (Multisim)

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 8. PacueTsl 1 MozieTMpOBaHUE
aneKTpudeckux emneit B Mathcad

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 9. IToaroroBka KypcoBOro
npoekra «Mertonbl pacyera
ANEKTPUUYECKHUX 1IETICH,
COJIEPKAIINX YETBIPEXIIOTIOCHUKH 1

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIlK-4.1
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YIIPaBIISIEMbIE HCTOUHHUKNY OIIK-4.2
OIIK-4.3

KPII ) 36

OIIK-6.1
OIIK-6.2
OIIK-6.3
I1K-7.1
I1K-7.2
I1K-7.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
I1K-7.1
[IK-7.2
I1K-7.3

Koncynsranun 1 -

Kontpons (3x3ameH) 2 -

UTOoIro 57 87

4.2. Copepxanue TUCHUILIIMHBI

Tema 1. O01ue cBexeHMs 0 YeTHIPEXIIOJIIOCHUKAX.

[ToHsATHE YETHIPEXIIONOCHUKA U €T0 Ha3HaYeHUE. OU3NUECKUN CMBICI YETBHIPEXTIOIOCHUKA:
BXOAHBIE W BBIXOAHBIE Lenu. OTIWYUS AKTUBHBIX U IACCUBHBIX YETBIPEXITOIKOCHUKOB.
CumMeTpus U aCUMMETPUS YEThIPEXTOIOCHUKOB. JIMHEapu3alus YEThIPEXITONTOCHUKOB

Tema 2. XapaKTepuCTHKH YeThIPEXIMOJIKCHUKOB

[TapameTpsl JBYXIOPTOBOTO djeMeHTa: Kod(PPUIMEHTH mepenaayu, (a3oBbIE CIBUTH,
ko3 durment orpaxenus. KomriekcHbie KodhOUITMEHTH IEpeiaun U TpuémMa YHEpruu

OKBUBaJICHTHBIE TapaMeTPhl UeTHIPEXTONIOCHUKOB (A, B, C, D). Pacuér Y- u Z-napameTpos
YETBIPEXTOIOCHUKOB. YCIOBUS COMNIACOBAHUS aKTUBHOI'O U IMACCUBHOTO YETHIPEXOIOCHUKA

Tema 3. Tunosiorus 4eTbIPEXMOJIIOCHHKOB

JleneHne YETHIPEXIOMIOCHUKOB M0 KOJMYECTBY PEAKTUBHBIX 3JEMEHTOB. |paHuUYHbIE
YCIOBHUSI MEXAY AaKTUBHBIM M  TIACCUBHBIM  3JeMeHTaMu. YacTOTHbIE  CBOMCTBa
YETHIPEXMOIOCHUKOB. Peanun3aiys B3aMMHOCTH U B3aMMOOOPATHOCTH B YETHIPEXTIONIOCHUKAX.

[TpuHIMIIBI ONTpeieNICHUs] yCTOMYMBOCTH YETHIPEXIIOIIOCHUKOB.

Tema 4. JxcniepuMeHTAIbHbIE METObI OLIEHKH YeThIPEXIOJII0CHUKOB

HNHcTpyMeHTallbHBIE CPEACTBA U3MEPEHUN YEThIPEXIIONIOCHUKOB. JlaboparopHble METOAMKU
u3MepeHuss Kod(PQUIMEHTOB TMepefadyd M conmpoTuBieHus. [IpoBeneHne 3KCIEPUMEHTOB IO
ONPEIEIICHUI0 KOMIUIEKCHBIX I1apaMETPOB YETBIPEXNOMIOCHUKA. OLIEHKa IOTpenIHOCTeN
U3MEpPEHUH U BIMSHUE BHENTHUX (PaKTOPOB.

Tema 5. [IpuMepbI NPUIIOKEHNI YeTHIPEXIIOJIIOCHUKOB

OWIbTphl HWKHUX YaCTOT M BEpXHUX YacToT. ComllacoBaHWE T'€HEPAaTOPOB W AHTEHH.
[Toctpoenne nud@pepeHIaNbHBIX W HHTErPAIBHBIX aMIUIMTYJHBIX [peoOpa3oBaTeneil.
Coznanue crienuaan3upoOBaHHBIX PE30HAHCHBIX KOHTYPOB. PeryinpoBka BOJIHOBBIX IPOLECCOB
B JIMHUSX Mepeay.

Tema 6. OcnoBbl nporpammsbl Electronics Workbench (Multisim)

Hcropus pa3Butus 1 coBpeMeHHoe coctosiHue nakera Electronics Workbench/Multisim.
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HuTepdeiic u cTpykTypa pabodero mpocTpaHCTBa IPOrpaMmbl. bUOIHOTEKH KOMIIOHEHTOB U
0a3oBas paboTa ¢ KOMIIOHEHTaAMU: TIOJKITIOYCHIE, HACTPOKa cBOUCTB. [IpaBuia cocraBnenus
OpUHLOMIUATBHBIX cxeM B cpeae Electronics Workbench (Multisim). Hactpoiika pexumos
0TOOpaKeHUs1 U MacCIITAOMPOBAHUS PAOOUHMX OKOH.

Tema 7. MoneaunpoBanue djekrpuueckux cxem B Electronics Workbench (Multisim)

[Ipocteie Momenu onHo(a3HBIX M TpEX(asHBIX Ienell mnepeMeHHoro Toka. Pabora ¢
pPE3UCTUBHBIMU, WHIYKTUBHBIMU W EMKOCTHBIMM 3JIEMEHTamMu. MMmuTainus 3aBUCUMBIX U
HE3aBUCHUMbBIX HCTOUHUKOB NUTaHUs. [IpoekTupoBaHre MPOCTEUIINX SIIEKTPOHHBIX YCTPOMCTB:
JeNUTeNel HapsHDKeHMsI, MOCTOBBIX BolTipsimuTeneil, RC-punbTpos.

Tema 8. PacueTsl u Moae/impoBaHue djieKTpruyeckux neneir B Mathcad

Beenenne B cpeny MathCAD. Teopernueckue OCHOBBI pacuéra SJIEKTPUUYECKUX IETIeH.
Metoauku pacuéra mpocTeix meneid. MoaenbHbie pacuersl B MathCAD. MopenupoBanue
TUHAMUYEeCKuX TmporeccoB. Jlomomaurensubie WHCTpyMeHTHI MathCAD. [lpaktuueckoe
IIPUMEHECHHUE.

Tema 9. IloaroroBka KypcoBoro mpoexkra «MeToabl pacdyera JJIeKTPUYECKHUX Lelmei,
coeprKaANUX YeThIPEXMOJICHUKHN U yIIPaBJisieMble UCTOYHUKID)

Kparkue  teopermueckue  cBegeHus.  OnpenesieHHME  MapaMeTpoOB  MTACCHUBHOTO
YETBIPEXIIONIOCHUKA U ycunuTens. Pacuer kodguiieHToB nepenadu 4eTblpexnotoCHUKOB U
UX KACKAaJHOTO COCOWHEHHMs. AHAIW3 LENH B NEPEXOJHOM pexuMe. PacdeT mepexomHoro
npolecca KJIaCCMYeCKUM MeToaoM. Pacuer CBOOOIHOM COCTaBISIOLIEH HaNpsHKEHUS
ONEPATOPHBIM METOIOM. McciaenoBaHne 4aCTOTHBIX XapaKTEPUCTHK M MEPEXOIHOrO Mpouecca
B OJICKTPUYECKOM LENU C MPUMEHEHUEM CTaHIAPTHOTO TNAKETa CXEMOTEXHHYECKOTO
MOJIEJIUPOBAHUS . HccnenoBanume yCTaHOBUBIIMXCSI W MEPEXOJHBIX PEKUMOB B
AIIEKTPUYECKOM 1IN B MHKEHEPHOM MaTeMaThudeckoM obecnieuennn Mathcad. UccnenoBanue
YaCTOTHBIX XAPAKTEPUCTUK U MEPEXOTHOTO MPOLIECCA B JICKTPUUECKON LIENU ¢ IPUMEHEHUEM
CTaHAAPTHOTO MTAKETa CXEMOTEXHUYECKOTO MOAEIUPOBAHMUS.

5. YueOHo-MeTOnMYECKOE 00ecliedeHre CAMOCTOATEIbHOM pad0ThI CTYAEHTOB

CamocrosTenbHass paboTa MPOBOAUTCS C LEJIbIO: CUCTEMAaTU3allUd U 3aKpEIICHUs
MOJIyYEHHBIX TEOPETUYECKUX 3HAHMM M MPAKTUYECKUX YMEHUH O00ydaroluxcs;
yIIyOJieHUsl U paClIMPEHMs] TEOPETUUECKUX 3HAHUM CTY/IEHTOB, pa3BUBAaTh AaHAIUTUYECKOE
MBIIIJIEHUE W MPUMEHATh MOJTY4YEHHblE YMeHUs Ha mpakTuke. OHO MpeaHa3HAYeHO st
OyIyIIMX CIEIHATUCTOB B OOJACTH PHEPreTUKU W MPU3BaHO obecnednTh 3PEHEeKTUBHYIO
OpPraHU3aLUIo MPOLECCAa CAMOCTOATEIBHOTO U3YUEHUs CTYICHTAMM JAHHON IHCLHUILINHBI,
(GopMUpPOBaHUS YMEHMH MCIIOJIIb30BaTh HOPMATHUBHYIO, CIPABOYHYIO JIOKYMEHTALHUIO,
y4eOHYI0 M CHELMAJbHYIO JINTEpaTypy; Pa3BUTHUS I103HABATENIbHBIX CIIOCOOHOCTEH U
aKTUBHOCTH  OOy4YaloOLIUMXCSA:  TBOPYECKOW  WHUIMATHUBBI,  CaMOCTOSITEIbHOCTH,
OTBETCTBEHHOCTH, OPraHU30BaHHOCTH; (POPMHUPOBAHUE CAMOCTOSTEIILHOCTH MBIIIICHHUS,
CIOCOOHOCTEH K  CaMOpa3BUTHIO, COBEPILICHCTBOBAHMIO W  CaMOOPTaHU3AIINU;
(dopMupoBaHusi NpoPEeCCHOHATBHBIX KOMIIETEHUUW; PA3BUTHUIO HCCIEI0BATENbCKUX
YMEHHU CTYJICHTOB.

®opMbl M BUIBl CAMOCTOATEIBHON pPaOOThl CTYIEHTOB: YTEHUE OCHOBHOM U
JOTIOJHUTENIBHOW ~ JIUTEpaTypbl —  CaMOCTOSITEIbHOE  M3yY€HHWE Marepuana 1o
PEKOMEHIyeMbIM JIUTEPATYPHBIM HUCTOYHMKaM; padboTa ¢ OHOIMOTEYHBIM KaTajorom,
CaMOCTOSITENIbHBIM ~ MoAOOp  HEOOXOAMMOH  juTeparypbl; paboTa CcO  CIIOBapeM,
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CIPaBOYHUKOM; TIOUCK HeoOxoaumoi uHpopmaiuu B cetu MHTepHeT; KOHCTIEKTUPOBAHUE
WMCTOYHUKOB; COCTaBJICHWE AHHOTAIMA K TMPOYUTAHHBIM JIUTEPATyPHBIM HMCTOYHHUKAM;
COCTaBJICHHE PELEH3U M OT3bIBOB HAa MPOYUTAHHBIA MaTepuai;, COCTaBlIeHHE 0030pa
nyOnuKanui 1o TeMme; cocraBiieHne Oubnuorpaduu (6ubauorpapuyeckoil KapTOTEKH);
MOJATOTOBKAa K pas3duYHbIM (opMaM TeKyllel U MNPOMEXYTOYHOW arrecranuu (K
TECTUPOBAHUIO, KypCOBOM  paboTe, DJK3aMEHy); CaMOCTOATEIbHOE  BBIIIOJHEHUE
NPAaKTHYECKHUX 3aJaHUi PETPOyKTUBHOTO THMA (OTBETHI HA BOIPOCHI, 3a/1a4H, TECTHI).

TexHoMOrHWsI OpraHU3allMi CaMOCTOATEIBLHOW pPAa0OTHI OOYYAIOIIMXCA BKIIIOYACT
UCIOJIb30BaHMEe  MHGOPMALIMOHHBIX M MaTrepuajbHO-TEXHUYECKUX  PECYpCOB
00pa30BaTeNIbHOTO YUPEKIEHUsA: OHOIMOTEKY C YHUTAJIbHBIM 3aJIOM, KOMIIBIOTEPHbIE
KJIACChl C BO3MOXHOCTBIO paboTel B  VHTepHer; ayauTopuu  (KJIaccel) st
KOHCYJIbTallHOHHOM €SI TeTbHOCTH.

[lepen BbIMOTHEHUEM OOYYAIOIIMMUCS BHEAYJUTOPHON CaMOCTOSITEIbHON PaOOThI
mpernojaBaresib POBOAWT KOHCYJIBTUPOBAHWE TIO BBHITIOJHEHUIO 3a/aHhs, KOTOPBIN
BKJIIOYAET LIEJIb 3aJ]aHHs, €T0 COJIEePKaHUs, CPOKH BBITIOIHEHUS, ODUEHTHPOBOUYHBIN 00bEM
paboThl, OCHOBHBIE TpeOOBaHUS K pe3ynbraTam padoThl, KpUTepuu OleHKU. Bo Bpems
BBIMIOJTHEHUS OOYYalOIIMMUCS BHEAYIUTOPHOM CaMOCTOATENIBHOW paboThl U MpH
HEOOXOAMMOCTH TPENoAaBaTelb MOXET MPOBOAUTh HWHAMBHUAYAIbHBIE W TPYMIOBHIC
KOHCYJIBTaIUH.

KoHTponbs camocTosiTensHOM paboThl CTYAEHTOB NPEIyCMaTPHUBAET: COOTHECEHHE
COZICp’KaHUsI KOHTPOJIA C UEISIMU OOy4YeHHs; OObEKTHUBHOCTh KOHTPOJS; BaJUTHOCTh
KOHTPOJISI  (COOTBETCTBHE TMPEABSBISIEMBIX 3alaHU  TOMY, 4YTO MPEANoJaracTcs
poBepuTh); AU depeHITUAIINI0 KOHTPOIbHO-U3MEPUTEIBHBIX MaTEPHAIIOB.

@DopMbI KOHTPOJISI CAMOCTOSITENIbHON Pa0OThI: MPOCMOTP U MPOBEPKA BBHITTOJIHEHHUSI
CaMOCTOSITENIbHOM paboThI IIPETIO/IaBaTeNeM; OpraHu3aIus CaMOTIPOBEPKH,
B3aMMOIIPOBEPKM  BBIMOJIHEHHOTO 3a/laHusi B TIpymne; OoOCYyKIEHHE pe3ybTaToB
BBIMIOJTHEHHON pa0OThl Ha 3aHATHHU; MPOBEJCHHE MHCbMEHHOTO OIpOoca; MpPOBEACHUE
YCTHOTO OMNpOCa; OpraHu3alus M MPOBEIACHHE WHANBUAYAIbHOTO COOECeI0BaHMS;
OpraHu3alys U IPOoBeAeHNE coO0eCeI0BaHNUs C TPYIIIOi.

IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOATEIbHOE OCBOCHUE TUCIHUIIMHBI,
(opMBbI BHEAYIMTOPHOI CAMOCTOSATEIbHON PadOTHI

HaumenoBanue Tem

l'[epeqeﬂb BOIIPOCOB, OTBOJIMMBIX HA CAMOCTOATEC/ILHOC

®opMbl BHEAYTUTOPHOM

(pa3neJioB) OCBOEHHE CaMOCTOSITeJILHOM
AUCHHUIIIMHBI paﬁDTbI
Tema 1. O6ume 1. YTo TaKoe YETHIPEXIIOJIOCHUK U KAKUMU Pa6ora c y4eOHOi#
CBENCHUA O OCHOBHBIMH I1apaMeTpaMH OH TATCpaTypon.
YETHIPEXTOTIOCHUKAX AHalu3 TEOPETUYECKOTO

XapakTepusyercd? OIUIIINTe ITIOHATHE
YeTBIPEXIIOJIIOCHUKA, YKa)KUTEe OCHOBHBIE
XapaKTepUCTHUKU U QU3NUeCKHe BeJINUYNHEI,
OIIpe/eJIAI0IIe ero paboTy.

2. Kakue THUIIBI MAaTPUL] UCIIOJIB3YIOTCS I
OITMCAHUA XapaKTEPUCTUK

MaTepuana u ee
IIPUMEHEHNE TIPU PELLICHUU
3aJ1a4, CUCTEMaTH3alus
M3y4E€HHOT0 MaTepuala.

18




UeTBhIPEXIIOIIOCHUKOB? [lepeuniciivTe pasjiiuHbIe
MaTpHIlbl (HarpuMep, Y-MaTpUIia, Z-MaTpUIia),
UCII0JIb3yeMble /I aHa/IM3a U pacyeTa
4eThIPeXII0/II0CHUKOB, U II0ICHUTE UX HasHaueHUe.
3. OnuImTe KacCUPUKAIAI0
UeTBHIPEXIIOIIOCHUKOB I10 TUITY COeJUHEHMS

neredl. [IpuBeauTe OITMCAHME TUIIOB COeIUHEHI
(mapaJsutesibHOe, II0C/Ie0BATEIbHOE, CMEIlIaHHOoe) U
[aiTe oIIpefiesieHe KaXKIOMy BULY.

4. ITpuBenute popMysry KoapdUileHTa Ilepefaun
MOIITHOCTH U KO3QPUITUEHT 3aTyXaHUs
YeTHIPEXIIOIIOCHUKA. OOBACHUTe QUIUUECKUN
CMBICJI KayKI0T0 ITapaMeTpa U OITUIIINUTE YCIOBUS
HJlea/IbHOIO COIJIaCOBaHMA HArPy3KU U reHepaTopa.
5. O6BACHUTE IIPHUHITUII IIOCTPOEHUS
9KBUBAJIEHTHBIX CX€M UeThIPEXIIOIIOCHUKOB U
IIpUBeNTE IIPUMep TaKOM cxeMbl. I101po6HO
U3JIOJKUTe IIPOoIiecc Ipeobpa3oBaHUs peaabHOI0
YCTPOMCTBA B YIIPOIIIEHHYIO CXeMY C OIIMCAaHUEM
9JIEMEHTOB (Pe3rCTOPBI, UHAYKTUBHOCTH, EMKOCTH).

Tema 2.
XapaKkTepucTUKu
YETBIPEXTIOIFOCHUKOB

1. Tlepeuncnure OCHOBHBIE IIEKTPUIECKUE
XapaKTEPUCTUKU YETBIPEXIOIOCHUKOB U OIPEIEIUTE HX
¢usnueckyro mpupoay. Kakue wirodueBble  mapameTpsl
XapaKTepU3YIOT [TOBEICHUE YEThIPEXTIONIOCHUKA?

2. Yro Takoe k03(puULEHT nepenadyn HapsHKeHUs U TOKa
B yerblpéxnomocHuke? KaxoBel Qopmynsl  ans  ux
pacuéra? Onpenenure NOHATHA KO3(D(OUIMEHTOB NEepesadu
Y 3alAIIUTE COOTBETCTBYIOINE YPABHEHUS.

3. Jlaiite omnpenenenuss u  Gopmynasl  kKoddduimenrta
oTpakeHHs U Kod(duuumeHTa npomycKkaHHs CHUTHaIa
YETBIPEXTTONOCHUKOM. YTO O3HAYaoT JTaHHBIC

KO?(GUIMEHTHI U KaKUM 00pa30oM OHU paCCUUTHIBAIOTCS?

4. Kakue cCylecTBYIOT METOAbl OLEHKHM MOTeph B
YEeTBHIPEXTIONIOCHUKE UM KakoBa poib  Kod(ddummenra
3aTyxaHuss B JaHHoM  mpouecce? [loscHure,  Kak
OTIpEJIeNIACTCS. YPOBEHb IOTEPU DHEPTUU IpH Mepeaade
CUTHaJla W Kakod ImapamMeTrp SBISETCS  KIHOUYEBBIM
nokasareneM 3(h(hEeKTUBHOCTH YeTHIPEXTIONIOCHUKA.

5. Kak cBsi3aHbl Mexay coOOH KOMILJIEKCHBIE BXOJIHBIE
COIIPOTHBIICHHS u IPOBOAMMOCTH
yeTbIpéxnontocHuka? Paccmorpure B3aUMOCBSI3b
CONPOTUBICHUM U TPOBOJUMOCTEM U OOBICHUTE MX
BIIMSHUE HA OOIIYIO XapaKTEPUCTUKY CHUCTEMBI.

Pa6ora c
JIATEPATYPOU.
AHaM3 TEOPETHIECKOTO
Marepuaia u ee
MIPUMEHEHNE TIPH PeIICHUN
3a/a4, CHCTeMaTH3aIus
M3y4YEHHOTO MaTepHaa.

y4eOHOU

Tema 3. Tumnonorus
YETBIPEXTTIOTIOCHUKOB

1. Tlo xakoMy NpPHUHLHUIY pa3IeisiloT MacCUBHbIE U
aKTHBHbIE YeThIpEXnomocHukn? Jlaiite onpenenenus ooonx
BUJIOB M IMpPHUBEAUTE NPUMEPHl pPEAIbHBIX YCTPOUCTB,
COOTBETCTBYIOIUX Ka)KION IPyTIIIE.

2. Kakue BBl CHMMETPUYHBIX M HECUMMETPHYHBIX

Pabora c
JIUTEPATypPOU.
AHaJNU3 TEOPETUUECKOTO
MaTepuaia u ee
MIpUMEHEHUE TP PelICHUHN

yueOHOU
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YeThIPEXIIOIOCHUKOB paznndaroT? Ilokaxkure paznuuus Ha
npuMepe  NPUHLIUNHUANBHBIX  CXeM U OObSICHHUTE
IIPEUMYIIIECTBA U HEAOCTATKU Ka)KJI0T0 TUIIA.

3. OxapakTepu3yiTe 4eTBhIPEXTOIIOCHUKN C B3aUMHOCTBIO
¥ HEB3aMMHOCTBIO CBOMCTB. Uem oTnmuarorcs oba kiacca u
Kakhe 0COOEHHOCTH UMEIOT PeasibHbIe KOMITOHEHTHI?

4. Omnpenenurte AByXpEakTOPHbIE U MHOTOPE3UCTOPHBIE
YETHIPEXTOIIOCHUKH. IIpuBenure CXEMAaTUYECKHE
WUIIOCTpAllMM  KaKJOTO BHJA M PACCKaXHUTE, KaKOBBI
001acTu UX MPaKTUUYECKOTO MPUMEHEHHUS.

5. Uro mpencTtaBisOT cOOOW JECTHHYHBIE M MOCTOBBIC
YeTRIPEXTONOCHUKU?  300pa3uTe MpOCTEHITHE CXEMBI
KQXJIOTO THMAa M CPaBHUTE HX CBOWCTBA H cepsl

3a/1a4, CUCTeMaTu3aIus
M3yYEeHHOT0 MaTepuala.

PUMCHEHHSI.
Tema 4. 1. HazoBure u OXapakTepu3yire ocHoBHEIe | PaGoTa c yaeOHOM
DKCIepUMEHTAIbHBIC | SKCIIEPUMEHTAIbHBIC METOIbl M3MEPEHHUS [apaMeTpoB | JIMTEPATYPOHL.

METOABI OLIEHKH 4eTHIPEXTOMIOCHUKOB. Kakue mpuOopsl HEOOXOIUMBI JUIS | AHAJIHM3 TEOPETHYECKOTO
YETBIPEXTIONIOCHUKOB | peasiu3aliii 3TUX METOI0B? marepuasa u ee

2. Yro mnpencraBnsger co0OHM METON 3aMELEHUs Ipu
MU3MEPEHUH IIapaMeTPOB YETBIPEXIOMOCHUKA? Pacckaxkure
IIOCJIEI0BATEIbHOCTh JEUCTBUM U MPHUHLMIIBI W3MEpPEHUN
METOZIOM 3aMEILCHNUS.

3. Kaxo#l 3KkcriepuMeHTaNIbHBIN €IIOCO0 MCHONb3YyeTcs s
HaXOXKICHHUS  BXOAHBIX W BBIXOAHBIX  HMMIICJAHCOB
yeThIpéxnoatocHuka? Hapucyiite COOTBETCTBYIOIIYIO CXEMY
JKCIIEPUMEHTA U MOSICHUTE €€.

4. OnuiuuTte MNOPSIOK IPOBEPKUM COOTBETCTBHUSI MOJIENH
YETBIPEXIIONIOCHUKA ~ €r0  pEeaJbHOM  CXeMe  IyTEM
AKCIIEPUMEHTAIbHBIX UCCIIEIOBaHUI.

5. Pacckaxxute O COBPEMEHHBIX HHCTPYMEHTAJIBHBIX
CpeAcTBax M MpUOOpPax, UCIOIb3yEMBIX JJIsi TUATHOCTUKU U
WCCJICJOBAHHUS YETBIPEXITOIIOCHUKOB. Onenure
BO3MOYKHOCTH BUPTyaJIbHBIX naboparopuit u
KOMITBIOTEPHBIX CHMYJIITOPOB B Kaue€CTBE AJIbTCPHATHBBI
($U3UUECKUM UCTIBITAHUSM.

[IPUMEHEHUE IIPU PELICHUN
3a/1a4, CHCTeMAaTu3anus
M3yYEHHOI'0 MaTepuaa.

Tema 5. TTpumepsl
IIPWIOKEHUU
YETBIPEXTIOIOCHUKOB

1. I'me mpumenstoTcst TpaHc(hOpPMATOPBl Kak OCOOBIM BHUJ
YEeTBIPEXIIOMIOCHUKOB? Ha30BUTE TpU KOHKPETHBIX MpUMEpPa
U3 pa3HbIX 00IacTel TEXHUKH.

2. PaccmoTputre NpPUMEHEHHE YETHIPEXIOIIOCHUKOB B
¢GubTpax HUXKHUX YacToT. [IpuBenuTe cxeMy npocTteiiiero
¢uIbTpa U MOSICHUTE, TOYEMY UMEHHO YETHIPEXITONIOCHUK
MOJXOIUT JUIsl €T0 PEAIN3ALNH.

3. Kaxue crienupuIecKue IIPUMEHEHUs
YETBIPEXIIOIIOCHUKOB XapaKTepHbI JUISL
TEJIEeKOMMYHUKAaMOHHBIX  cerel?  [lpowmmmoctpupyiite
OpUMEpPOM XOTs Obl OIHY Takyl CeTb M Ha30BHUTE
KOHKpETHBIE KOMITOHEHTHI, peanu30BaHHbIE Kak
YETBIPEXTOIIOCHUKH.

4. OOocHyiTe HCIONb30BAHUE YETHIPEXIIONIOCHUKOB B
YCUJIMTENbHBIX  KaCKaJax  3JEKTPOHHBIX  MPUOOPOB.
[TpuBeanTE KOHKPETHBINA PUMEP OAOOHOTO MPHUIIOKEHUS U
OLICHHUTE JOCTOMHCTBA TAKOTO NOAXOAA.

PaGora c
JIATEPATYPOU.
AHamM3 TEOPETHIECKOTO
Marepuaia u ee
MIpUMEHEHNE TIPH PeIICHUN
3a/a4, CHCTeMaTH3aIus
M3y4YEHHOTO MaTepHaa.

y4eOHOU
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5. IloueMy 4YETBIPEXIIOIIOCHUKH LIUPOKO PACIPOCTPAHECHBI
B PaguoOIEKTpOHUKE M akycTuke? [IpuBegute mpumepsl
UCIIOJIb30BaHUS YETBIPEXIIOIIOCHUKOB B
paauonepeaaTyuKax u ayInoCUCTEMax.

Tema 6. OCHOBEI
IPOrPaMMBI
Electronics
Workbench

1. Kakue 0a30Bble HHCTPYMEHTBI U MEHIO BKIIIOYAET
uHTepderic MIpOrpaMMBbI Electronics
Workbench? Ilepeuriciute  OCHOBHBIE OKHa, TaHENH
WHCTPYMEHTOB U JIOCTYITHBIE ONIIMK UHTEpdeiica.

2. Kak co3narp HOByI0 cxemy B Electronics Workbench?
[TocnenoBaTebHOCTh IIATOB M IPaBWJIa PACIIOIOKEHHS
KOMIOHEHTOB. [loqpoOHO omuIMTEe MIard MO CO3AHUI0
HOBOM  CXEMbI, BKJIOYas BbIOOP KOMIIOHEHTOB U
MOAKJIIOYEHUE UX JIPYT K JPYTY.

3. Kakue BuUIBI MOAENCH KOMIIOHEHTOB MOJJIECPKUBACT
Electronics ~ Workbench? Kakue ObiBator  ypoBHH
neranuzanuu - mojenedt  (maeanmmsupoBanHble, SPICE-
mozenu)? OnMIINTE  pa3HULy  MEXAY  pa3IudyHbIMU
YPOBHSIMU ~ JeTallM3allid KOMIIOHEHTHBIX MOJENed u
CHUTYalllH, KOT/Ia K&K/ U3 HUX MPEIIOYTUTEIICH.

4. Kakue crocoObl 3amycka aHaiM3a CXeM Ipejajaraer
Electronics Workbench? Koraa npumensieTcsi cTaTH4eCcKui,
nuHamuyeckuii 1 AC-ananu3? PackpoiTe CyTh OCHOBHBIX
PEKMMOB aHaJM3a CXeM U KPUTEPHH BHIOOPA TOAXOISIIETO
MeToJA.

5. OObsAcHUTE MOPSIOK COXPAHEHUS MPOEKTa U IKCHOPT
pe3ynbTaToB  aHaimM3a B BUAE  IpaQUKOB U
oT4eToB. PazbsicHUTE, KaK COXPAaHUTh TIPOEKT, CHAeaTh
CKPUHILOTHI, SKCHOPTHUPOBaTh TpaduKu M OTYETHI JUIS
JaJIbHENIIETO UCTIOIb30BaHHUs.

Pabota c yueOHOI
JIUTEPATypPOU.

AHaJu3 TEOPETUYECKOTO
MaTepuaia u ee
MIPUMEHEHUE TIPU PEIICHUU
3aJ1a4, cCCTeMaTH3aus

HU3YyUCHHOI'0 MaTrcpurajia.

Tema 7.
MonenupoBanue
ANEKTPUIECKUX CXEM
B Electronics
Workbench

1. Kakue sTambl BKJIIOUAIOT IMPOIECC MPOCKTHPOBAHUS U
tectupoBanusi  mpoctod  RC-nemu B Electronics
Workbench? Onncanue mocienoBaTenbHOCTH JACHCTBUN OT
Hayaja MpoeKTa 10 3aBepUICHHs TeCTUPOBAHUS.

2. Kaxk npaBWIBHO Pa3MECTUTh KOMIIOHEHTBI U MOIKIIOYHUTh
ux B paboucit obnacTu Electronics
Workbench? OcobenHocTH  ynpaBieHUS dSJIEMEHTaMU |
B3aMMO/ICUCTBUA C PAOOYNMH HHCTPYMEHTAMHU.

3. Kakue TUNBI MCTOYHHKOB MUTAHUS TOAJNCPKUBAIOTCS B
Electronics Workbench u kak HacTpOUTb HMCTOYHHK
MTOCTOSIHHOTO HaIpsKCHUS (DC) JUISt BAILIETO
npoekta? [longbop mpaBUIBHOTO THUMAa HMCTOYHUKA U
HACTPOWKa ero mapaMeTpoB.

4. Kakyie HMHCTPYMEHTBHl HUCHONB3YIOT JJs  aHalIu3a
MOBEJIEHUsT CcXeMbl BO BpemeHHOW o6Onactu (Transient
Analysis)? Hactpoilika W wuHTEpmpeTanusi pe3yJbTaToB
BPEMCHHBIX aHAJIN30B.

5. Kak mpoBomutcs ananu3 vactoThl (Frequency Domain
Analysis) B Electronics Workbench u uto orobpaxkaercs
aMIUIUTYIHO-9aCTOTHAS XapaKkTepHUCTUKA
(AYX)? IlosTaniHOE MpOBENEHME YAaCTOTHOIO aHajiu3a u
YTEHHUE TOJYyYCHHBIX rpadukoB AUX.

Pabora c
JIUTEPATypPOH.
AHaJNU3 TEOPETUUECKOTO
MaTepuania u ee
MIpUMEHEHUE TP PeLICHUN
3ajJ1au, cCCTeMaTH3aIus
M3y4EHHOTO MarepHaia.

yueOHOU
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Tema 8. Pacuets u
MOJICITHPOBAHHE
ANEKTPUIECKUX
neneit B Mathcad

1. KakoBbl ocHoBHble ¢(yHkmmuu Mathcad mns pacuéroB
aNeKTpUUecKuX I1ene? Kakue BCTpOEHHbIE ONepaTopbl U
GYHKOMM ~ TIONIE3HBI NS PEIICHHs  WHXCHEPHBIX
3amaq? [IpoBeprre cebs, WM3y4MB OCHOBHBIE KOMAaHIbI H
BBIDQOXKCHHS] Ui BBIYUCIICHUN,  NPUMEHIEMBIX B
ANIEKTPUYECKOM MOAEITUPOBAHUY.

2. Kak noctpouts pacu€étnyto cxemy npoctoit RLC-nemnu ¢
UCIoNIb30BaHUEM  AuddepeHuaibHbIX  ypaBHEHUH B
Mathcad? CoctaBbTe cucTeMy ypaBHEHHW W pemmure e
YUCJIeHHO ¢ TpuMeHenneM Mathcad.

3. Kakue aHanIuTHYECKHE METOAbl MO3BOJISIIOT PACCUUTATh
nepexoaHeie mpouecchl B RL-mensx ¢ MCTOYHHKAMHU
IIOCTOSIHHOTO W TEpEeMEHHOro HampspkeHus? Peanusyiite
perieHne ogHOW W3 Takux 3amad B Mathcad. BeimonauTe
MOSTAIHOE pEIleHUe 3aJayd, HUCHONb3ysl HE0OXOAUMBIE
cpenctBa cpeanl Mathcad.

4. Hcnonn3ys Mathcad, mpoBenuTe aHanu3 pe30HAHCHBIX
SBIICHMA B  KoJieOaTeNmbHBIX  KOHTypax. Mcciemnyiite
3aBUCUMOCTb YaCTOThl Pe30HAHCA OT MU3MEHEHUsl 3HAUYCHUI
LuC.

5. Cospaiite TabnMIly 3aBUCUMOCTEI TOKOB U HANPSIKEHUH
B TpéxdaszHoil ceTH C TMOAKIIOYEHHEM Harpys3KH,
COCTaBJIEHHON M3 PE3UCTOPOB, KATYIIEK MHIAYKTUBHOCTH U
koHaeHcaropoB.  [loctpoiite  rpaduk  3aBUCHMOCTH
AaKTUBHOM MOIIHOCTH OT ymia czasura ¢a3. [Ipumenss
uHCTpyMeHThl Mathcad, co3maiite Tabnuipl U rpaduku s
HaIJISITHOTO MPEACTAaBICHUS pe3yIbTaTOB PACUETOB.

Pabota c
JIUTEPATyPOU.
AHanu3 TEOPETUUECKOTO
Mmarepuasa u ee
MIPUMEHEHUE [IPU PELICHUN
3ajja4, CUCTeMaTH3aLus
HM3y4YEHHOI'0 MaTepHaia.

yueOHoI

Tema 9. IlogroroBka
KypCOBOTO ITPOEKTa
«MeTtoapl pacuera
ANIEKTPUUECKUX
LIETIEH, COIEpHKALUX
YEeTBIPEXIIOIOCHUKU
U yIpaBsAeMbIe
UCTOYHUKID

1. Yto o3HauaeT TepMuH "yrpaBisieMbli ucTouHUK'? Kakue
BUJIbl YIIPABISIEMbIX HCTOYHUKOB HM3BECTHBI U KaK OHHU
obOo3Havarorcss  Ha  cxemax? HeoOxomumo — ommcarhb
Pa3HOBUIHOCTH YIPABISEMBIX HCTOYHUKOB (HE3aBUCUMBIE
¥ 3aBHCUMBbIC), IPUBECTH 00O3HAYEHUS U MOKa3aTh 00JIacTh
UX IPUMEHECHHUS.

2. Kakue mMeTonbl IPUMEHSIOT AJIs pacdyeTa 3JIEKTPUUECKUX
Herei, BKJIFOUAOIIAX yeTbIpexnoitocHuku? HyxHo
paccMOTPETh KJIACCUYECKUE IOAXOMAbI (METOJ KOHTYpPHBIX
TOKOB, Y3JIOBBIX MOTEHIMAJIOB, CYHEpPIO3UIUU U T.II.) U
O0OBSICHUTD ux 1es1eco00pa3HoOCTh B pacuere
YETBIPEXTIOIOCHUKOB.

3. Kak npousBoauTcs COIIaCOBaHUE YETBHIPEXIIOIIOCHUKA C
Harpy3Kod JUid JOCTHKEHHMS MaKCUMaJbHOM Ieperadu
momHocTH? ClielyeT JeTaibHO pa3zobparb  mpobiemy
COINIACOBaHUS Harpy3okK, ONpPEIEIUTh YCIIOBHS
ONTUMAJILHOTO COIJIACOBAaHHMS M BBIBECTH (OPMYIBI IS
pacdeTa ONTUMAJIbHBIX [TApaMETPOB HATPY3KHU.

4. Kakue Buapl npeoOpa3oBaHM CXEM HCIOIB3YIOT IPH
aHajause AEKTPUUECKUX uenen c YETBIPbMS
nomocamMu? BaxkHo  pacckasarb O  METOAAX — 3aMEHbI
YETHIPEXITOIOCHUKOB SKBUBAJICHTHBIMH CXeMaMU (MaTpHIlbI
Y-nnapameTpoB, Z-napameTpoB U T.11.).

5. Kakue COBpPEMCHHBIC IIpOorpaMMbl AaBTOMAaTHU3allN

PaGora c
JIUTEPATypPOU.
AHaJu3 TEOPETUYECKOTO
MaTepuaia u ee
MIPUMEHEHUE TIPU PEIICHUU
3aJ1a4, cCCTeMaTH3aus
M3y4eHHOT0 Marepuaia.

yueOHOI
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3ajad.

pacd€ToB W MOACIHMPOBAHUA HNPUIOAHBI IJIid pacdy€Tta U
aHaJM3a Tenel ¢ YeTHIPEXIOTIOCHUKAMU U YIIPaBIISIEMBIMH
ucrtouHukamu? Pexomenayercs
BO3MOXXHOCTSIMH TTONYJISIpHBIX porpamm (MathCAD u np.)
U OLCHUTHh HX YI[O6CTBO IJid pCHICHUA TMOCTABJIICHHBIX

O3HAKOMUTLCA C

LLkana oueHmnBaHms

[ITkxana oneHuBaHus

Kpurepun ouenuBanus

«OTINYHO» OOyyaronuiicss IyOOKO M COAEPKaTENIbHO PACKPBIBAET TEMY
CaMOCTOATENLHON paboThl, HE nxonmycTuB omubok. OTBeT
HOCHUT Pa3BEPHYTHIM U HCUEPIBIBAIOIINI XapaKTep

«Xopouo» OOy4Jaronuiicss B 1€JIOM PACKPBIBAET TEMY CaMOCTOSTEIbHOMN

paboTHI, OJHAKO OTBET XOTS Obl Ha OJWH W3 HUX HE HOCHUT
Pa3BEPHYTOrO M HCYSPIBIBAIOIIECTO XapaKTepa

«YIOBIETBOPUTEIBHOY

OOyuaromuiicst B 1I€JIOM PACKPBIBAET TEMY CAMOCTOSTEIHHOM
paboThl M JIOMYCKAaeT psAJl HETOYHOCTEH, (QparMeHTapHO
PACKpBIBAET COAEpP)KaHUE TEOPETHUYECKUX BOMPOCOB WM MX
PacKphIBaeT CO/AEpPKATeIbHO, HO JOIYyCKas 3HauyuTeJIbHbIC

HCTOYHOCTH.

«HeynosnerBoputenbHo | OOyuaronuiics HE BJIaJIcEeT BBIOpaHHOM TEMOM
» CaMOCTOATEILHON pabOThI
6. Ouenounbie Marepuajbl ((GoHI OUEHOYHBIX CPEACTB) AJIHA MPOBEICHHUS

TEKYLIero KOHTPOJISl YCIeBAeMOCTH,
OCBOEHHUS TN CIUIINHBI
6.1. ITaciopt poHIa OLIEHOYHBIX CPEACTB

l'[pOMe)KyTO‘IHOﬁ arrecranmuu

o HTOoram

No | KonTtponupyemsbie Kon n NunukaTop 10CTUXEHUS HaunmenoBanu
paznensl (TeMBbI) HAaMMEHOBaHHE KOMIETEHITUU e
JTUCIUTITAHBI KOMITETEHIIUU OILIEHOYHOTO
CpeacTBa
1. | Tema 1. OOmme OIIK - 3. OIIK-3.1: Mcnionb3yeT 3aKOHbI Omnpoc,
CBEJICHUS O Crniocoben ANEKTPOAUHAMUKH U TECT,
YEeTHIPEXTIOMIOCHUKA | IPUMEHSITh MaTeMaTU4eCKUl anmapar s KypcoBast
X COOTBETCTBYIOIIIUIA aHaJIN3a YETHIPEXTIOTIOCHUKOB; pabora,
buznko- BJIa/Ie€T METOIOM KOMILIEKCHBIX 9K3aMeH
MaTeMaTH4eCKU aMIUTATY/ U IPe0Opa3oBaHUSIMU
anmapar, MeToab! | Jlamaca npu u3y4yeHUH CBONCTB
aHajiM3a U | YETBIPEXIIOIIOCHUKA.
MOJICIMPOBAHMS, OIIK-3.2: ITpoBoauT pacyeT
TEOPETHUYECKOTO U | IKBUBAJICHTHBIX CXEM
HKCHEPUMEHTATIBHOT | YETBIPEXIIONIOCHUKOB U CTPOUT
0 HUCCJICIOBAHUS MPHU | MOJEIIH MOBEACHUS
pelieHnu YEeTHIPEXTIOTIOCHUKOB B
po(heCCHOHANBHBIX | CTAlMOHAPHBIX U MEPEXOTHBIX
3aja4 pEXHUMaX; TPOBOIUT
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AKCIEPUMEHTAJIbHOE
HCCIIEIOBaHNE
YETBIPEXIIOIIOCHUKOB C LIETIBIO
oTpe/ieNICHUs UX apaMeTPOB.
OIIK-3.3: BeisBisieT BO3MOXKHbBIE
HEUCIPAaBHOCTHU U MPOOIEeMbI B
paboTe 4eThIPEXTOIIOCHUKOB,
HCIIOJIB3YS METObI
AHATTUTUYECKOTO U
AKCIEPUMEHTAJIBLHOTO
UCCIIEIOBaHUsI OCHOBHBIX
(hU3UYECKUX 3aKOHOB U
TEXHOJIOTUYECKUX MPOLIECCOB;
MpeIaraeT Mephl Mo YIyUlIeHHIO
HKCILTyaTallMOHHBIX
XapaKTEePUCTUK
YEThIPEXTOIFOCHUKOB.

OIIK-4. Cnocoben
HCIIOIB30BaTh
METO/IbI aHAIN3A U
MOJICTUPOBAHUS
EKTPUICCKIX
nernen u
EKTPUICCKUX
MallH

OIIK-4.1. 3HaTh OCHOBHBIE
TIOHSITHS U 3aKOHBI
ANEKTPOTEXHUKH, OTHOCSAIIUECS K
YEeTHIPEXTIOMIOCHUKAM; BIIAJIETh
KOHLIETIIUAMU (POPMUPOBAHUS
Henei ¢ YeThIPhbMS MOTF0CaMU |
MIPEJICTABIISITH OCHOBHBIE THIIBI
YETHIPEXTIOTIOCHUKOB
(cuMMeTpUYHBIC,
HECUMMETPHUYHBIE).

OIIK-4.2. YMmeTb cocTaBiIsTh
MIPUHIIUITAATEHBIC CXEMBI
YEeTBIPEXTIOIIOCHUKOB U
OTIPENICTISATh X apaMeTpPhl;
MIPUMEHSTD JIEMEHTapHbIE
MpUEMBI pacdeTa KodPPHUINEHTOB
nepeaady HampsKeHUsl U TOKA.
OIIK-4.3. Bnanets 6a30BbIMU
MpUEeMaMHU aHaIHu3a U
AKCIIEPUMEHTATIBLHOTO
WCCIIETOBAHUS
YETHIPEXTIOTIOCHUKOB; OCBOUTH
HauaJIbHBIE HABBIKH 1O100pa
puOOPOB IJIst U3MEPEHHUN U

(bukcanuu pe3yIbTaToB U3MEPEHUN

napaMeTpoOB YCTBIPCXIIOJIOCHHUKOB.

Omnpoc,
TECT,
KypcoBast
pabora,
IK3aMEH

Tema 2.
XapaKTepUCTHKH

YETBIPEXIIOIIOCHUKO

B

OIIK - 3.
Cnocoben
MIPUMEHSITh
COOTBETCTBYIOIHN
(10737008
MaTeMaTH4eCKHI
arrapar,
aHamn3a

MCTOJbI

u

OIIK-3.1. 3HaeT u npuMeHsieT
3akonbl Kupxroga, merona
KOHTYPHBIX TOKOB U Y3JIOBBIX
MOTEHIIMAJIOB ISl aHATN3a
XapaKTEepPUCTUK
YeThIPEXIIOIIOCHUKOB; 00agaeT
HaBBIKOM HCII0JIb30BaHUS
MaTPUYHBIX METOZOB U

Ormpoc,
TECT,
KypcoBast
pabora,
9K3aMEH
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MOOCIUPOBaHUA,
TCOPETUICCKOT'O n
SKCIICPUMECHTAJIbHOT

0 HCCIIEJOBAaHUs NPHU
pelieHnn
npogeCCHOHATBHBIX
3anaq

npeoOpaszoBanuii @ypre npu
UCCJIEOBAHNN XaPaKTEPUCTUK
YETBIPEXTIOIOCHUKOB.

OIIK-3.2. MoaenupyeT NoBeICHNE
YETBIPEXIIOIOCHUKOB B Pa3HBIX
pexumax paboThl, paCCUMTHIBAS
BXOJ/IHOE COIIPOTUBJICHHE,

K03 HUIIUEHT TIepeaadn
HaNpPsKEHUS U TOKA; BBIITOJIHSAET
JKCIIEPUMEHTAJIbHBIE
UCCIIEOBAHUS JUIS
MOATBEPKIACHUS PACUETHBIX
3HAYEHUUN XapaKTEPUCTUK
YETBHIPEXTIOIFOCHUKOB.

OIIK-3.3. OnpexnensieT NpUIUHbI
OTKJIOHECHH XapaKTEPUCTUK
YETBIPEXIIOIIOCHUKOB OT
HOMMHAJIbHBIX 3HAUYEHUH, BBIABIIAA
crabble MecTa KOHCTPYKIIUU U
npeuIaras Iy Ty yTy4IIeHus
CTaOMIIBHOCTH U HAaJIEKHOCTH
palboThI YETHIPEXTTOTIOCHUKOB.

OIIK-4. Crocoben
HCIIOJIb30BaTh
METOJIBI aHAJIN3a U
MO/IESITUPOBAHUS
DIEKTPHICCKIX
neneu u
BIEKTPUUECKUX
MallliH

OIIK-4.1. 3HaTh OCHOBHBIE
MIOHSITHS U 3aKOHBI
UEKTPOTEXHUKH, BIUSIOIIME HA
XapaKTEPUCTUKH
YETBIPEXTIOIOCHUKOB; BIIAJIETh
TEOPUSAMHU LIENIEH U 3HAHHEM
JIEKTPOMArHUTHBIX SIBJICHUH,
CBSI3aHHBIX C XapaKTEPUCTUKAMU
YETBIPEXTIOIOCHUKOB.

OIIK-4.2. YMmeTb paccuurarb
OCHOBHBIE XapaKTEPUCTUKU
YEThIPEXTIOIFOCHUKOB

(ko3 urmenTs mepeaauu,
COIIPOTUBJIEHMUSI, EMKOCTH);
BJIAJIETh METOJUKAMHU pacyeTa
PEKUMOB PabOTHI
YeThIPEXTIOMIOCHUKOB U CITIOCOOOB
OIIEPaTUBHOI'O U3MEHEHMSI CXEM
COETMHEHUN.

OIIK-4.3. Bnagets npuémamu
JKCIIEPUMEHTAIILHOTO
HCCIIEJOBAHUS
YETBIPEXTIOIIOCHUKOB; YMETh
IIPOBOJIUTH U3MEPEHUS
XapaKTEePUCTUK
YETBIPEXTIONIOCHUKOB € ITOMOILBIO
CHeIHaIbHBIX TPUOOPOB U
HUHTEPIIPETUPOBATH [IOJyUYEHHbBIE
JTAaHHBIE.

Omnpoc,
TECT,
KypcoBasi
pabora,
IK3aMEH
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Tema 3. Tunonorus
YETBIPEXTIOIFOCHUKO
B

OIIK-3.1. Mmeer npencrasnenue o | Omnpoc,
KJaccuukanuu TECT,
YEeTHIPEXTIOMIOCHUKOB, PA3IMUUAX | KypcoBas
MEX/1y aKTUBHBIMU U TTAaCCUBHBIMHU | padorTa,
AIIEMEHTaMU, CHMMETPUYHBIMU H 9K3aMEeH
HECHMMETPHUUYHBIMH CTPYKTYpaMu;
croco0OeH MPUMEHUTh
MaTeMaTH4YeCKUE METO/Ibl aHaJIN3a
JIMTHEWHBIX U HEJTMHEHHBIX
YeTBIPEXTIOIIOCHUKOB.
OIIK - 3. OIIK-3.2. AHanu3upyeT u
Cnocoben KiaccuuImpyeT
MPUMECHSITh YEeTHIPEXTIOMIOCHUKH HA OCHOBE UX
COOTBETCTBYIOLIUI CTPYKTYPHBIX 3JIEMEHTOB U
¢du3uKo- napaMeTpoB; BHIOMpAeT
MaTeMaTH4eCKUil MOJIXOJSIIY0 MOJIENb
anmapar, METOBI | YETHIPEXTIOMIOCHUKA TSI
aHaJn3a M | KOHKPETHON MHKEHEPHOU 3a/1auu;
MOJICTTUPOBAHHUS, OLIEHUBAET pabOTOCIIOCOOHOCTD
TEOPETUUYECKOTO U | pa3IMYHbIX TUIIOB
AKCIIEPUMEHTATBHOT | YETBIPEXIIONOCHUKOB C TOUKU
0 HCCIIEIOBAaHUS NPU | 3peHUs UX (PYHKIMOHAIBHBIX
peLeHumn BO3MOKHOCTEH.
npodeccuonanpubix | OIIK-3.3. OuenuBaet
3aja4 BO3MOXKHOCTH ITPUMEHECHHUS
Pa3IMYHbIX THUIIOB
YETBIPEXTOIIOCHUKOB B
3aBHCHUMOCTH OT CHELU(PUKU
ANEKTPOIHEPTETHUECKUX CUCTEM;
OTIpe/IeTIseT YCIOBUS
3¢ (EeKTUBHOTO HCIIONIb30BaHUS TEX
WM UHBIX BUJIOB
YEeTHIPEXTTOMOCHUKOB IS
MUHUMU3ALUU TOTEPb SHEPTUU U
MOBBILIECHUS 00IIIeH
MIPOU3BOAUTEIHLHOCTH CETH.
OIIK-4. Cnocoben OIIK-4.1. 3naTh OCHOBHBIE BH/]IbI Ormpoc,
HCIIOJIb30BATh YETBHIPEXTIOIFOCHUKOB TECT,
METO/IBI aHaIH3a 1 (aKTHUBHBIE/TIACCHBHEIE, KypcoBast
MOICTMPOBAHNA CHMMETPHYHBIE/HECUMMETPUYHEIE) | paboTa,
ICKTPHHCECKHX , IPUHIIMITBI MX KJIACCU(PUKAIINN U | SK3aMCH
gﬁngpﬁqecmx o0acTh NPUMEHEHHUS KaXI0Tr0o
MaIivuH BUJIA.

OIIK-4.2. YMeTh cpaBHUBATh
pa3Hble TUIIBI
YeThIPEXTOTIOCHUKOB 10
OCHOBHBIM XapaKTEPUCTHKAM U
BBIOMpATH MOIXOAALIUI THIT JIs
ONPENEIEHHBIX YCIOBUN
AKCIUTyaTalluu; OBJIAJETh
HaBbIKaMH pacyeTa napaMeTpoB
4eThIPEXTOMIOCHUKOB UCXO/IS U3
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HUX Ha3HAYEHUSI U TOIIOJIOTHUU.
OIIK-4.3. BnageTb HaBBLIKAMU

9KCIEPUMEHTAJIBHOTO
UCCJIEJOBAHUS OTIEIbHBIX TUIIOB
YETBIPEXIIOIIOCHUKOB; YMETh
oA00paTh ONTUMAJIbHBINA THII
YETBIPEXIIOIIOCHUKA JJIs
KOHKPETHBIX LIEJIEU U YCIIOBUI
paboThI.

Tema 4.
DKCEPUMEHTAIbHBI
€ METO/IbI OLIEHKU
YETBIPEXIIOIIOCHUKO
B

OIIK-3.1. 3naeT u npuUMeHsIeT Ompoc,
3aKOHBI ANIEKTPOJUHAMUKH U TECT,
OCHOBHBIE (POPMYJIBI pacuéTa KypcoBas
ANIEKTPUUECKUX MTapaMeTPOB pabora,
YeThIPEXITONOCHUKOB; BIIAJCET 9K3aMEH
OIK - 3 METOJIaMH KOMIUIEKCHOU
i 00pabOTKH IKCTIEPUMEHTAIBHBIX
Cnocoben
[IPUMEHATH MAHHBLX.
COOTBETCTBYIOMH OIIK-3.2. ITocTpoun anroputm
bH3HKO Y SKCHEPUMEHTAIBHOMN OLIEHKH
MaTeMaTH4eCKUil XapAKTCPHCTHI
ALIIADAT METOMbI YETBIPEXIIOIOCHUKOB; IIPOBEII
aHanE:;a, | AHATH3 BIMSHHS BHEITHAX
MOETHPOBAHHS BO3JICHCTBHI Ha paboTy
Teo CTI/IF:IGCKOFO’ u YeTHIPEXITOTOCHUKOB; TIPOBEPHIT
BKCEG ivenTansHor | TOTHOCTD TEOPETHIECKHX pacuéToB
o I/ICCﬁ@I{OBaHI/I}I .- MyTEM CpaBHEHHUS C pe3ybTaTaMu
CLICHIMN p MIPAKTUYECKUX U3MEPEHUM.
E O(ECCHOHATHBIX OIIK-3.3. Onpenenui nokazareian
3211)11aq HA/IEKHOCTH U yCTOWIHBOCTH
paboThI YETHIPEXTIONIOCHUKOB B
YCJIOBUSIX peaJbHON
9KCIUTyaTaluu; papadboran
MPOLEAYPY MOHUTOPUHTA U
CBOEBPEMEHHOTO OOHAPYKEHUS
ne(HEeKTOB U OTKIIOHEHHH OT
3aJJaHHBIX ITapaMeTpPOB PabOTHI.
OIIK-4. Criocoben OIIK-4.1. 3HaTh OCHOBHBIC Ormpoc,
HCIIOJIb30BAaTh HOHATUA U 3aKOHBI TECT,
METOABI aHaIN3a 1 ANEKTPOTEXHUKH, HEOOXOIMMEBIE KypcoBast
MOZCTIMPOBAHHA JUIS IPOBEIEHUSI pabora,
KTPHYCCKUX
DJICKTPHICC AKCIEPUMEHTATIbHBIX 9K3aMeH
enei u N
;IJ'IGKTpI/I‘IeCKI/IX HCCICN0BaHIN
I YeThIPEXTTOTIOCHUKOB;

pa3bupaThCsi B 0COOCHHOCTSIX
METOJIOB U CPENICTB
3KCHEPUMEHTAIBHOMN OLIEHKH.
OIIK-4.2. YmeTh BBIOUpaTh
MpaBUJIbHBIE METOANKHU pacuera u
M3MEPEHHUSI XapaKTEPUCTUK
YEThIPEXTOIOCHUKOB;
YCTaHAaBJIMBATh CBA3U MEXKIY
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napaMeTpamMu CXeMm U
0COOEHHOCTSIMU UX PaOOTHI.
OIIK-4.3. Bnanetrs MeToamMu

aHaJIM3a U MOJEIUPOBAHUS
JNEKTPUUYECKUX LIETIEH,
colepKalluMU
YETBIPEXTIOIIOCHUKH; IIPOBOAUTH
JKCIIEPUMEHTAJIbHBIE
HCCIIEJOBAHUS
YETHIPEXIIOIIOCHUKOB € IIOMOIIBIO
CTaH/JIapTHBIX IPUOOPOB U

Tema 5. [Tpumepsnt
MPUIIOKEHU I
YeThIPEXTTOTIOCHUKO
B

WHCTPYMEHTOB.
OIIK-3.1. 3Haet u npUMeHSET Omnpoc,
OCHOBHBIE 3aKOHBI (DH3UKHU U TECT,
MaTeMaTHIeCKUe METObI JIs KypcoBast
MOHUMAaHUsSI POJIU paborta,
YETHIPEXITOIOCHUKOB B IK3aMEH
WH)KCHEPHBIX MPHIIOKCHHUSAX;
OCBOMJI OOIIE KOHIIEIIIINH
OIIK - 3. COIIAaCOBAaHUS UMIIE/IAHCOB U
Cnocoben TpaHc(opMaIy CUTHAJIOB.
MIPUMEHSTh OIIK-3.2. [IponeMoHCTpupOBa
COOTBETCTBYIOIIHI YMEHHE HHTETPHUPOBATH MOJIEIIH
¢buznko- YEeTHIPEXTIOMIOCHUKOB B PEATbHBIE
MaTeMaTH4eCKHi TEXHUYECKHE POCKTHI;
anmapar, METO/BI | OCYIIECTBIIST AaHAIIN3 IPUMEPOB U3
aHaim3a U | IPaKTHKH IPAUMEHEHHS
MOJICITUPOBAHHSI, YETHIPEXITOTFOCHUKOB TSI
TEOPETUYECKOTO U | (GUIBTpAINH, YCUIICHUS CUTHAJIA 1
AKCIIEPUMEHTATBHOT | COTIACOBaHUS HATPY30K.
o uccnenoBanus npu | OIIK-3.3. MoxeT BBISIBUTH
pelieHnn HEIOCTaTKH CYIIECTBYIOLINX
npopeCCHOHANBHBIX | KOHCTPYKIUH U IPEITIOKHUTD
3ajad MoIU(UKAIIMK HAa OCHOBE aHAIN3a
W3BECTHBIX MPUMEPOB IPUMEHEHUS
YEeTHIPEXTIOMIOCHUKOB; TPETTOKIUIT
3¢ pexTUBHBIE BapHUAHTHI
BHEJIPEHUS YETHIPEXTIOTIOCHUKOB
TSl TIOBBIIICHHS
9HEeprod(hHEeKTUBHOCTH U
(YHKIIMOHATBHOCTH
JHEPTeTHUECKUX CUCTEM.
OIIK-4. CriocoGen OIIK-4.1. 3HaTh OCHOBHBIC Ormpoc,
UCII0JIb30BATh 0051acTH IPUMEHEHHUS TECT,
METO/IbI aHATT32a 1 YETBIPEXTIOTIOCHUKOB, KypcoBas
MOZCTMPOBAHNA 0COOEHHOCTH M IIPEUMYIIECTBA UX | paboTa,
JICKTPHHCCKHX WCTIOJIb30BaHMS B PA3JIMYHBIX IK3aMEH
Ialﬁgxffp?mecmx 00JIaCTSAX MEKTPOTEXHUKHU U
MALLH PaMO3IEKTPOHUKH.

OIIK-4.2. YMeTh aHANU3UPOBAThH
KOHKPETHBbIE MTPUIIOKEHUS
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YEeTHIPEXTIOMIOCHUKOB, OTIPEIEIIATh
11esecoo0pa3sHOCTh UX
MIPUMEHEHHUS B COOTBETCTBYIOIIUX
cXemax M yCTpOWCTBAX;
pa3pabaTbiBaTh METOIUKH pacueTa
JUTSI XapaKTEePHBIX CUTYaIIH.
OIIK-4.3. Baagets MeTOTaMu

aHaJIM3a U MOJEJIMPOBAHUSA
KOHKPETHBIX CXEM C
I-IGTI)IpéXHOJHOCHI/IKaMI/I; YMCTb
AKCIEPUMEHTAJIbHO UCCIIE0BATh U
TCCTHUPOBATDH JJICKTPUICCKHUEC LCIIN,
COJZIEpIKALLUE YETBIPEXTIOIFOCHUKHY,
C MCII0JIb30BaHNEM IPUOOPOB U

WHCTPYMEHTOB.
Tema 6. OCHOBBI OIIK-3.1. 3naer unrtepdeiic u Omnpoc,
IIPOrpaMMbl 6a30BbIe (DYHKLIUHU MPOTPAMMBbI TECT,
Electronics Electronics Workbench; ymeer KypcoBasi
Workbench co31aTh NPOCTEHIINe pa0ora,
(Multisim) AJIEKTPOHHBIE CXEMBI M 3aIIyCTUTh | DK3aMEeH
UX MOJICTUPOBAHUE; 3HAKOM C
(hbU3UYECKUMH 3aKOHAMH,
MCIIONB3yEMBIMU B TIPOTpaMMe JIJIst
aHaJIN3a CXEM.
OIIK - 3. OIIK-3.2. Ocyuectiusier
Crniocoben
OILIarOBOE MPOEKTUPOBAHUE U
MIPUMCHSI T
. aHaJU3 3JIEKTPOHHBIX CXEM C
COOTBETCTBYIOLIUI
DUz MIOMOIIbIO POTPaMMBbl; YMEET
. HACTPaUBaTh MapaMeTPhl
MaTeMaTH4eCKUil
MOJICIMPOBAHUS U TIOTyYaTh
arnrmapar, METOBI .
OCIIJUIOTPaMMBbI HAMIPSDKEHUN U
aHanusa u
TOKOB; IEMOHCTPHUPYET HABbIKU
MOJICTTUPOBAHHUS,
AKCIEPUMEHTATIHLHOTO aHAIH3a
TEOPETUYECKOTO U
paboTHI CXEM C UCIIOJIb30BaHUEM
HKCTIEPUMEHTAIBHOT
o Heonenosanus mpu | BCTPOCHHBIX HHCTPYMEHTOB.
P OITK-3.3. TTpumenser
peneHnn
MOJTyYEHHBIC 3HAHUS U HABBIKU
npodeccuoHaIbHBIX .
samas paboThI C MPOrPaMMOM ISt
BBISIBJICHHUSI BOBMOXKHBIX OITUOOK B
MIPOEKTUPYEMBIX CXEMaxX; yMEeT
JMArHOCTUPOBATh HEKOPPEKTHYIO
paboTy cXeMbl U Ipejyiararh MyTH
e€ HCTIpaBJICHUS;, aJalTUPYET
HA3yYEHHBIE TPUEMBI
MOJICTTUPOBAHMUSI [T BHISIBIICHUS U
yCTpaHeHus: IpobJieM B peaibHbIX
CUCTEMaX DJICKTPOIUTAHUS 1
AIIEKTPOHHUKH.
OIIK-4. Cnocoben OIIK-4.1. 3narh Ha3HAYCHHE U Ompoc,
HCIIOJIb30BATh BO3MOYKHOCTH IIPOrpaMMBI TECT,
METO/IBI aHaIH3a 1 Electronics Workbench (Multisim) | kypcoBas
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MO/IETUPOBAHHUS JUTSE MOJISTTMPOBAHMSI M aHATH3a pa0ora,
SJICKTPUICCKUX ANEKTPUUYECKUX LIETICH; BIaJETh 3K3aMEH
nenei n OCHOBHBIMHU T€PMUHAMH U
SNCKTPUHCCKIX HOHATHEM BHPTYaJbEHOTO
Ml MOJICTTUPOBAHUS.
OIIK-4.2. YMeTh co31aBaTh CXEMBI
ANEKTPUUYECKUX LIETIEN U
ANEKTPUIECKUX MAIIUH B CpeJIe
Multisim; BCIIOJIB30BaTh
CTaHJAPTHBIE KOMITOHEHTHI U
OuOMMOTEeKH 7151 COOPKHU M aHaTn3a
MOJEJIEH.
OIIK-4.3. Bnanerb HaBbIKAMHU
aHaJIM3a U MOJICITUPOBAHUS
ANEKTPUYECKUX IIeTIeH C MOMOIIBIO
Electronics Workbench (Multisim);
YMETh BH3YaJIH3UPOBAThH
Pe3yIIbTaThl MOJCITUPOBAHUS U
WHTEPIPETHPOBATH UX 3HAYCHHSI.
Tema 7. OIIK - 3. Ompoc,
MopnenupoBanue Cnocoben TECT,
AIEKTPUICCKUX CXeM | TPUMECHSTH KypcoBast
B Electronics COOTBETCTBYIOLIUI pa0ora,
Workbench ¢busmKo- IK3aMeH
(Multisim) MaTeMaTH4eCKui
arnrapar, METOBI
aHanmsa u
MOJICTTUPOBAHHS,
TEOPETUYECKOTO U
IKCTIEPUMEHTAIEHOT
0 HCCIIEIOBAaHUS TIPU
pelIeHnn
npodeccuoHAIbHBIX
3ajaq
OIIK-4. CriocobeH OIIK-4.1. 3nats ocHOBHBIE 3aKoHBI | Ompoc,
HCTIONB30BaTh 9JIEKTPOTEXHHUKHM U IIpaBuUja TECT,
METOJIBI aHaTH3a 1 MMOCTPOCHUS JIEKTPUUECKUX CXEM; | KypcoBas
MOZCTIMPOBAHHA BJIAJIETh TEPMHUHOJIOTHEI, pabora,
;J;I;Ipﬁqecmx CB;{3aHHQI71 C MOJICJTMPOBAaHUEM B IK3aMEH
S eKTpHYCCKIX Electronics Workbench; 3nathb
I (yHKIMOHATBHBIE BOZMOKHOCTH

MIPOTPaMMBI JIJIS aHATIKN3a
AIEKTPUUYECKUX LIETICH.

OIIK-4.2. YMeTh co3aBaTh U
PENaKTUPOBATh ANEKTPUICCKUE
cxemsl B Electronics Workbench;
pa3pabaTsIBaTh METOIUKH
MOJICTTHPOBAHHUSI PA3TTUIHBIX
PEXKUMOB PAOOTHI AMEKTPHUICCKUX
LIeNIeH; MHTEPIIPETUPOBATH
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pe3yJbTaThl MOICTUPOBAHUS U
OTIPEIEIIATh TapaMeTPhI
ANEKTPUUECKUX CXEM.
OIIK-4.3. BnageTh HaBBLIKAMU

aHaJIN3a U MOJICITUPOBAHHUS
AIIEKTPUICCKUX CXEM Pa3TMYHOTO
YPOBHS CIIOXKHOCTH B Cpejie
Electronics Workbench;
OCYILECTBIISATh HACTPOHKY 1
MIPOBEICHUE BUPTYAIbHBIX
M3MEPEHH, UMUTHPYIOIINX
peanbHbIe TEKTPUUECKHIE OMBITHI,
YCTEITHO MPUMEHSITh IPOTPAMMY
JUISL aHAJIA3a U ONTUMM3AINU
AIIEKTPUIECKUX CXEM.

Tema 8. Pacuetsl u OIIK-3.1. IIpumeHsieT 3aKOHbI Orpoc,
MOJICTUPOBAHHE Kupxroda, Omma u npyrue TECT,
ANEKTPUICCKUX (dyHIaMEHTaIbHBIC YPaBHEHHUS KypcoBas
nerneid B Mathcad NEKTPHKH I aHallu3a U pacuéra | pabora,
ANIEKTPUIECKUX LIETNeH B cpeie 9K3aMEH
Mathcad; co3maét MaTeMaTHYECKHE
MOZENH ICKTPUUECKUX LENIECH U
UCIOJIB3YET YHCIEHHBIE METOIbI
OIIK - 3. JUIS UX aHaJn3a.
Cnocoben OIIK-3.2. Ctpout rpadudeckue
MPUMCHSITh MIPEJICTABICHUS 3aBUCIMOCTEH U
COOTBETCTBYIOLIUI CHEKTPOB, XapaKTePU3YIOLINX
¢bu3uKo- COCTOSIHUE HUCCIIEAYEMBIX
MaTeMaTH4eCKUil ANIEKTPUYECKUX LIETIeH; peannu3yer
anmapar, METO/BI | JMHAMHYECKOE MOJICITHPOBAHIE
aHanM3a U | Lenei nepeMeHHoro u
MOJICITUPOBAHHSI, MMOCTOSTHHOTO TOKAa; CPAaBHUBACT
TEOPETUYECKOTO U | pe3yJbTaThl pacuéToB C
AKCIIEPUMEHTATBHOT | SKCIIEPUMEHTAILHBIMH JAHHBIMU U
0 HCCIIEIOBaHUS IPU | JIeNaeT BbIBOJ O TOYHOCTH
peLieHun MIPEIJIOKEHHON MOJIETIN.
npodeccuonanpubix | OIIK-3.3. [Ipennaraer pemeHus mno
3ajaq JMATHOCTHUKE W YCTPAHEHUIO
HEUCIPABHOCTEH B DJIEKTPUUECKHUX
CeTAX U YCTPOMCTBAX Ha OCHOBE
MPOBEICHHOTO aHanu3a B Mathcad;
pa3pabaTbiBaeT peKOMEH AU 110
BBIOOPY ONTUMAJIBHOTO PEKUMA
paboTBI yCTPOMCTB U CUCTEM,
00eCIeunBaroIIero CHIKEHUE
SHEProInoTePh U MOBBIIICHUE
HaAEKHOCTH pabOTHL.
OIIK-4. Cnocoden OITK-4.1. 3narh ocHoBHbIe 3aKomsr | OMPOC,
HCIONIB30BaTh TECT
METOJTB! AHATH3A 1 ONEKTPOTEXHUKM H METOABL Kyp(‘jOBaSI
A — pacuéra 3IeKTPHISCKHX IICTICH;
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AIEKTPUUECKUX
nemnen u
DIEKTPHICCKIX
MaIlnH

MOHUMATh TPUHIIMIIBI
MaTeMaTU4YeCKOro MOAEIUPOBAHUS
Y CUMBOJIBHBIX OTlepalyii B
Mathcad.

OIIK-4.2. YMeTh NpOU3BOANUTH
TOYHBIE PACUYETHI TAPaMETPOB
WIEKTPUUECKUX LIETIEN U Y3JI0B C
nomoibio Mathcad; pazBuBaTh
METOJIUKH pacdy€ra u
MOJICITUPOBAHUS TEPEXOAHBIX U
YCTaHOBUBILHUXCS ITPOLIECCOB B
AIIEKTPUYECKUX LEMsX.

OIIK-4.3. Bnanerb HaBbIKAMHU
MOJIEITMPOBAHMUS ANEKTPUUIECKUX
LIETIEN pa3JIMYHON CTEIEHU
cioxkHoctu B Mathcad; ymerts
BHU3YyaJIbHO 0TOOpaxaTh
pEe3yIbTaThl PaCUYETOB U
UCIIOJIb30BaTh IPOrPaMMHOE
oOecriedyeHue A1l KaueCTBEHHOTO
aHAJIM3a CXEM U YCTPOWCTB.

paborta,
9K3aMeH

Tema 9. Iloaroroska
KypCOBOTO MPOEKTa
«MeTtopbl pacuera
ANEKTPUUECKUX
LeTe, coaepKanux
I-IeTI:IpE’:Xl'[O.HIOCHI/IKI/I
Y yIpaBIIieMbIe
NCTOYHUKN»

OIIK - 3.

Cnocoben
MPUMEHSITD
COOTBETCTBYIOILHAN
¢buzuKo-
MaTeMaTH4€CKHUI
anmapar, METObI
aHaau3a u
MOJICITUPOBAHMUSI,
TEOPETHUECKOTO U
AKCIIEPUMEHTATBHOT
0 HUCCJIEIOBaHUs MPHU
pelieHnn
npohecCuOHAIBHBIX
3asau

OIIK-3.1. 3HaeT OCHOBHBIE 3aKOHBI
ANEKTPOTEXHUKHU U
MaTeMaTH4E€CKHUE METO/Ibl aHAJIN3a
Y CHHTE3a JIEKTPUUYECKUX TIETICH;
yYMEET NPOU3BOAUTH PACUETHI
WIEKTPUUECKUX LIETIEN C
YETHIPEXMOIOCHUKAMU U
YIPaBISIEMBIMU HCTOYHHKAMHU,
BKJIIOYasi IPUMEHEHHE 3aKOHA
Kupxroda, Merona KOHTYpHBIX
TOKOB M Y3JIOBBIX IIOTE€HIIMAJIOB.
OIIK-3.2. CocraBnser pacyeTHbIE
CXEMBbI U IPOU3BOJIUT
MOJICTTUPOBAHKE MIOBEICHUS LIEeTICH
C YETBIPEXIIOIIOCHUKAMH U
YIPaBISIEMBIMU HCTOYHUKAMHU;
CO3Ja€T YIPOILLIEHHBIE MOJIEIN
LENEN U TPOU3BOIUAT
CPaBHUTEIBbHBIN aHAJIN3 TOYHOCTH
1 3G(HEKTUBHOCTH PA3TUIHBIX
METOJIOB pacuera.

OIIK-3.3. BeisiBisieT
MOTEHIIMATbHBIE TPOOTIEMBI B
(YHKIIMOHUPOBAaHUU
paccMaTpuBaeMbIX LIETIEH,
ompenesisi Haubosee ysa3BUMbIE
YYaCTKHU U OLICHUBAst
HEOOXOAMMOCTh BHECCHHUS
W3MEHEHUH; IpeiaraeT

Ormpoc,
TECT,
KypcoBast
pabora,
9K3aMeH
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KOHCTPYKTHBHBIE U
TEXHOJIOTHUYECKUE
yCOBEPIIICHCTBOBAHHSI,
MOBBITIAONIIE HAICKHOCTh H
3¢ (EeKTUBHOCTH pabOTHI LIETIEH.

OIIK-4. Cnocoben OIIK-4.1. 3uaTh OCHOBHBIE Ormpoc,
HCTI0IB30BATh MMOHATHSA 1 3aKOHBI TECT,
METOIBI aHATH3a 1 ANEKTPOTEXHUKHU, KaCAIOIINECs KypcoBasi
MOICTMPOBAHUA pacyéra >IEKTPHIECKUX LETeH ¢ pabora,

JICKTPHUYCCKUX
JICKTPHHCC YETBIPEXTOIOCHUKAMH 1 9K3aMeH
nemnen u

yIpaBiIsieMbIMA UCTOYHUKAMH;

3JIEKTPUUECKUX

BJIaJICTh MCTOJJAMH aHAIU3a ICIeh
MIEPEMEHHOTO M TIOCTOSTHHOTO TOKA.
OIIK-4.2. YmeTh pa3zpaboTarh u
000CHOBATL COOCTBEHHEBIE
METOMKH pacyeTa U aHaIh3a
AMEKTPUUCCKUX IICTIEH,
BKJTFOYAIOIINX YETHIPEXITOIOCHUKI
Y yIpaBIIIEMbIC HCTOUYHUKH;
OTPEIEIUTh MOCIEI0BATEIbHOCTD
NEUCTBUM U1 U3MEHEHUS CXEM U
PEKUMOB PaOOTHI.

OIIK-4.3. BnageTb HaBBIKAMU
MOJICITHPOBAHUS AIEKTPUICCKUX
LeTel ¢ pa3TuYHBIMHA BHIAMHU
HCTOYHHMKOB IMUTAHUS U
KOMIIOHEHTaMH; IPO(heCCHOHAITBHO
HCIIOJIB30BaTh MAaTEMaTUYECKUE
MaKeThl U CPEJICTBA
ABTOMATHU3HPOBAHHOTO
MIPOCKTUPOBAHMS JIJIS aHATIN3A U
pacuéTa XapaKTEpUCTHUK IIETeH.

MallliH

Jdranbl popMupoBaHus KommnereHuuin B mpouecce ocoenusi OIIOII mpsimo
CBS3aHBl C MECTOM JHCIHUIUIMH B oOpa3oBaTelbHOM mporpamme. Kaxaplii stan
dbopMUpOBaHUS KOMIIETCHIINH, XapaKTEPU3YeTCs ONPEACICHHBIMU 3HAHUSIMU, YMEHUSIMU U
HABBIKaMHU U (WJIM) OTBITOM MPOGECCUOHATBLHON NIeATeThHOCTH, KOTOPHIE OIEHUBAIOTCS B
IIPOLIECCE  TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH, IIPOMEKYTOYHOW arTECTaluy 110
JTUCHUILINHE (MPAKTUKE) U B MPOIECCE UTOTOBOM arTeCTalluH.

Jucunmummaa «Cnenpasnensl TOO» gBaseTcs NpOMEKYTOYHBIM ATAIlOM KOMILUIEKCA
JUCLUIUINH, B XO/€ U3YUYEHUS KOTOPBIX y CTYyACHTOB (hopmupyroTcs kommereHiuu OIIK-3,
OIIK-3.

®opmupoBanus kommneTeHiuu OIIK-3 HaunHaeTcs ¢ W3Y4YEHUS] JIUCIUIUIMHBI
«IIpoekTHas neaTenbHOCThY, «IlepceKkTUBBI pa3BUTHS JJIEKTPOIHEPTETUKNY, «BBeneHune
B DHEPreTUKy», YueOHas MpakTUKa (IpakTUKa IO TMOJYyYEHHIO MEPBUYHBIX HAaBBIKOB
paboTel ¢ TporpaMMHBIM obecrieueHrueM), [Ipom3BoACTBEHHAsT NpaKTHKa (MPOEKTHAs
MPaKTHKA), [IpousBoacTBeHHAs MpaKTHKa (9KCTUTyaTaIMOHHAS IPaKTHKa),
[Ipou3BoacTBEHHAs TPaKTHUKA (IPEIIUIIIOMHAS MPAKTUKA).
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®opmupoBanusi komrereHun OIIK-4 HayumHaeTcs ¢ UM3y4eHUsS AUCHMILUIMHBI
«INEKTPOHUKAY.

3aBepmiaercs pabotra Mo GOPMUPOBAHUIO Y CTYJACHTOB YKa3aHHBIX KOMIIETCHITUN B
xoze mnpeamera YueOHas MpakTHKa (MpaKTHKa MO IOJXYYEHHUIO IMEPBUYHBIX HAaBBIKOB
paboThl C mporpaMMHbIM obOecriedeHueM), [Ipou3BojcTBeHHass TpakTUka (MPOEKTHAas
MPaKTHUKA), [IponsBoACTBEHHAA MpaKTUKa (PKCIUTyaTaloHHas MPaKTHUKA),
[IpousBonCTBEHHAS MPAKTHUKA (MPEAAUILIIOMHAS PAKTHKA).

Nrorosas onenka chopmupoBannoctu komnerenuuit OI1K-3, OIIK-4 onpenensercs
B nepuoa locymapcTBeHHass WTOroBasi aTrTECTAlMsA: IMOATOTOBKA K clade M caaya
rOCyJIapCTBEHHOIO 3K3aMe€Ha, lOocynapCTBEHHass WTOroBasi aTTECTALMS: BBIIIOJIHEHUE,
MOJITOTOBKA K MPOIIEyPE 3aIIUTHI U 3aIUTa BHITYCKHONW KBATHU(UKAIIMOHHON pabOTHI.

B mnpouecce u3yd4eHMs AMCUHMIUIMHBI, KOMIIETEHUHMH TaKxke (POPMHUPYIOTCSH
MOJ3TAIHO.

OcuHoBubiME dTanamu GhopmupoBanusi OIIK-3, OIIK-4 mpu n3ydeHun TUCIUATITUHBI
b1.JM)B./IB.2.1 «Cunenpaznenst TOD» sBaseTcs MNOCIEAOBATEIbHOE HU3y4YCHUE
COZEPIKATENbHO CBSI3aHHBIX MEXAY CcO00W TeM ydeOHBbIX 3aHATUH. W3yueHue Kaxaoi
TEMbl  MPEANOJaraeT OBJIAJEHUE CTYIEHTaMH HEOOXOIAMMBIMU  JECKPUIITOpAMU
(cocTaBisronIMMM) KoMIieTeHUun. /{1 orieHkn ypoBHs ¢(hOPMUPOBAHHOCTU KOMIETEHIIUI
B MPOLIECCE U3YYEHMs NUCLUMIUIMHBI MPETyCMOTPEHO MPOBEACHUE TEKYIIETr0 KOHTPOJISA
yCIEBAEMOCTU 1O TeMaM (pas3ziesiaM) AUCHUIUVIMHBI U IPOMEXYTOUHOM arTrecTaluu Mo
JUCHUIUIMHE — SK3aMEH.

6.2. KoHTpo/ibHBbIE 3aIaHUsI MU MATEPHUAJIbl, HEOOXOAUMBbIE /IJIsl OLeHKH 3HAHUM,
YMEHMI M HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEPHU3YIOLIUX ITAIbI
(¢opMupoBaHNs KOMIIETEHIMH B Mpolecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

6.2.1. KonTpoJsbHbIe BONPOCHI 0 TeMaM (pa3aesiaMm) sl ONPOCa HA 3aHATHSIX

Tema (paznen) Bormpocsr
Tema 1. O6mume cBegenus | OIIK-3
0 YETBIPEXITOIOCHUKAX 1. Yro Takoe HIEKTPUUECKUN UYETHIPEXMOMIOCHUK W Kakue oOIue

IMPU3HAKU OTIIMYAKOT 3TOT KJIACC YCTpOﬁCTB?

2. Kakue OCHOBHBIE TMapaMeTpbl W XapaKTEPUCTUKH OIPEACIISIOT
paboty derblpéxmnontocHuka? IlpuBenuTe MHHMMYM JBE TakHe
XapaKTePUCTUKU U PACKPOINTE UX (HU3NIECCKUI CMBICI.

3. Ilpusegute IIpuUMep MIPAKTUYECKOTO MIPUMEHEHHUS
YCTBIPEXIIOIIOCHUKA B I/IH)I(GHepHOfI IPAKTUKE W IIOSACHUTEC, KaAKYIO
BAXXHYIO POJIb OH UT'PacT B Baleu 3aga4c.

OIIK-4

1. UTO0 TaKOe YeTHIPEXIIOIFOCHUK U KaKOBbI eT0 OCHOBHBIE
IIPU3HAKU U CTPYKTypa?

2. Kakue THIIBI YeTHIPEXIIOJIFOCHUKOB BBIJIEJIIOT 110
XapaKTepy BHYTPeHHEU CTPYKTYPHI (JIMHEWHbIe/HeJIMHEeHbIe,
aKTHUBHBIe/IaCCUBHbIE, B3aUUMHbIe/HEB3aUMHBIe)?

3. 3ayeM UCHOJIB3YIOT YeTHIPEXIIOIFOCHUKHU B 3JIEKTPHUYECKUX
[eIsIX ¥ KaKye 3a/ja4yy OHU peltaroT? [Ipuseure mpuMep
IIPaKTUYECKOro IIpUMeHeHUS YeThIPEXIIOII0CHUKA.

Tema 2. Xapakrepuctuku | OIIK-3
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YETBIPEXIIOIOCHUKOB

1. Kakue CYILLECTBYIOT OCHOBHBIE XapaKTEPUCTUKU
YeTHIPEXTIONIOCHUKOB U KaKkoe (hu3ndeckoe 3Ha4eHHEe NMeeT Kakaas U3
HUX?

2. Yro Takoe wmarpuia paccesHus («S-marpuiia») W Kak OHa
UCIIOJIBb3YETCs U1 aHAIN3a XapaKTEPUCTUK YEThIPEXTIONIOCHUKA?

3. 3anumure GopMyabl A OonpeneseHus KodhHuImeHTa oTpakeHus
(IT) m xoappummenta mnpoxoxneHust (T7) yeTbpEXmomocHUKA U
HOSICHUTE UX (PU3HYECKHIA CMBICIL.

OIIK-4

1. Kakue 0CHOBHbIE XapaKTePUCTUKHU OIIPe/Ie/ISII0T PaboTy
YeThIPEXIIOIIOCHUKA? /lafiTe KPaTKYyI0 XapaKTepUCTUKY
Ka’KIoMy II0OKa3aTeJIro.

2. Yrto Takoe MaTpullsl Y, Z, H u A (ABCD)-mapamMeTpshl
YeTBHIPEXIIOIIOCHUKA? /IJI9 Yero UCII0JIL3YITCA 3TU MaTPULIEL
U KaK OHU B3aMMOCBSI3aHBbI?

3. Kak orpenessiroTcs K03 QUITMEHTEI Ilepeiaui
HaIIpPsDKeHU U TOKA B UETBHIPEXIIOMIOCHUKe? [IpuBeguTe
GOpPMYJIBI U ITIOICHUTE GU3UYECKUU CMBICJ 3THUX

K03QQUIMEHTOB.

Tema 3. Tunonorus
YETBIPEXTIOIFOCHUKOB

OIIK-3

1. Knaccudunmpyiite 4eTHIPEXIIONIOCHUKH 110 XapaKTepy BHYTPEHHETO
COMPOTUBIICHUS M OOBACHUTE, KaK Takas KiacCUUKalus BIHSIET Ha
METO/IbI AaHAJIU3A U PACUETHI AEKTPHUUCCKUX IICTICH.

2. VYKaxXuTe OCHOBHbBIE KOHCTPYKTHBHBIEC THUIIBI YETHIPEXOIOCHUKOB U
MOSICHUTE, B KaKUX CIIy4yasx IeJecoo0pa3sHO HCIOIb30BaTh TOT HIIU
MHOM TUN (CUMMETPHUYHBIN, HECUMMETPUYHBIM, aKTUBHBIM, MTaCCUBHBIH,
B3aUMHBII, HEB3aUMHBIN ).

3. IlpuBenute mnpuUMEpbl pEaANbHBIX YCTPONCTB, pPaOOTAIOIMIUX Kak
YETBIPEXTIONIOCHUKN, M TOKWKUTE, KaK 3HAHUE HX OCOOCHHOCTEH
noMoraer mpu BbeIOOpe S(G(HEKTUBHBIX METOIOB MOJCIUPOBAHUA H
ONTUMU3AINH PA00YUX XapPAKTEPUCTHK.

OIIK-4

1. Kakue CyIIECTBYIOT OCHOBHBIE KJ1accupukanuu
YEeTBHIPEXTOIOCHUKOB o BHYTPEHHUM CBOICTBaM
(axTUBHBIE/TITACCUBHBIE, JIMHEHbIe/HeTMHENHBIE,
B3aMMHBIC/HEB3aUMHBIC)?

2. B uém 3akmodaercss pa3HUIlAa MEXIAY aKTUBHBIMH W TIACCUBHBIMU
yeTblpéxnonatocHukamu? [IpuBeauTe npuMepsl Kaxa0ro TUIA.

3. Kak  pa3nuuyarTcs  CUMMETPUYHBIE W  HECUMMETPUYHBIC
YEeTHIPEXMOMIOCHUKU? B  KakuX MNpUIOKEHUSAX MPEUMYIIECTBEHHO
WCITIOJIB3YIOTCSI CHMMETPUYHBIC YETHIPEXTIOTIOCHUKH ?

Tema 4.
OKCIepUMEHTAIIbHBIC
METO/IbI OLIEHKHU
YETBIPEXTIOIFOCHUKOB

OIIK-3

1. Kakue »SKCIepUMEHTAIbHBIE METOABl HMCIOJB3YIOTCS IS OICHKU
k03 puIMeHTOB mepeaayn YeThIPEXMONOcHUKA? OMUIITUTE MPOILETYPhI
M3MEpPEHHs M 00pabOTKy pe3yIbTaToOB IKCIIEPUMEHTA.

2. Kak mpoBOIsATCS IKCHEPUMEHTHI MO OMpeesieHnto Koddduimenrta
OTpa)XEHUS W TIOTJIONICHUS CUTHaNa B YeThIpéxnomtocHuke? [IpuBenure
npuMep 000pyIOBaHUS, HEOOXOIUMOTO ISl TAKMX UCTIBITAHUH.

3. Kakue ¢akTtopsl BIUSIOT Ha TOYHOCTh AKCIIEPUMEHTATBHBIX JaHHBIX
MIpU OIIEHKE TMapaMeTpoB 4eThIpéxmnontocHuka? Ilpennoxure Mepsl 1o
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MUHHUMM3ALUU IOTPEUIHOCTEN U3MEPEHUM.

OIIK-4

1. Kakue sKcriepuMeHTaIbHbIe MeTObI IPUMEHSIIOTCA I
oIIpe/iesIeHUs IIapaMeTPOB YeThIPEXIIOJIF0CHUKOB
(K03pPUITIEeHTOB IIepefayy, BHOCUMOIO0 0c1abieHus U pasbl)?
2. Kak ImpoBecTH 3KCIIEPUMEHTAIbHYIO OIIEHKY
KoaddUITHeHTa Ilepejayy HallpPsDKeHU U KO3QPHUIHeHTa
OTpa’KeHUs YeTHIPEXIIOIIOCHUKA? Kakue usMepuTeIbHbIe
IIPHUOOPBI HOTPEOYIOTCS AJISA STOT0?

3. Kakue 0CHOBHBbIE OIIIMOKU BOSHUKAIOT IIPU
9KCIIepUMEHTAIbHOM OIleHKe IIapaMeTpPOoB
YeTBIPEXIIOJIIOCHUKA U KaK MUHUMHU3UPOBATh UX BJIMIHUE Ha
TOYHOCTE pe3yJbTaTa?

Tema 5. [Tpumepsbl
IIPUWIOKECHU N
YETBIPEXTTOIFOCHUKOB

OIIK-3

1. IlpuBenute mHpUMeEp MCIOJIB30BAHUS  YETHIPEXMONIOCHUKA B
YCTPOICTBE yCUJIEHUS! CUTHAJIOB M MOSCHUTE, KaKHE XapaKTEePUCTUKU
YeTBIPEXMOMIOCHUKA BaXHbI s 3(eKTuBHOrO (HyHKIMOHUPOBAHUS
JTAHHOTO YCTPOMCTBA.

2. Tlokaxure, KaKk YETHIPEXMOIIOCHUK HCHOJIB3YeTCS B (PUIBTPYIOIIMX
ycTporicTBax ((GUIBTpPBl HU3KUX WM BBICOKMX dYacToT). Kakwue
Tpe6OBaHI/IH NPpCABABIIAOTCA K TaKUM quLIpéXHOJHOCHI/IKaM U KakK
BBIOMPAIOTCS X MapaMeTpsl?

3. Ha kakoM mnpuHLMIIE OCHOBaHa pabora TpaHcpopMaTopa Kak
yetbipéxnontocHuka? IlpuBenute npumep KOHKPETHOTO MPUMEHEHUS
TpaHc(hOpMaTOpPOB B HIEKTPOIHEPIETUUECKOI crcTeMe U 00CYUTE POJIb
UX  mapaMeTpoB B  obecrneueHun  A(PPEKTUBHONH  Tepenaqu
ANIEKTPOIHEPTUH.

OIIK-4

1. IIpuBemuTe IIPUMeEPEI PeaIbHBIX YCTPOMCTB,
UCIIOJIb3YIOIINX YeThIPEXIIOIFOCHUKHY, U II0SICHUTE, KaKue
GYHKITMU BBITIOJTHSAIOT YeTHIPEXIIOTIFIOCHUKHU B 3TUX
YCTPOMCTBAX.

2. Kakue TexHUYeCKUe 3aa4l MOKHO PeIlUTh C IIOMOIIbI0
YeTBIPEXIIOJIIOCHUKOB B 3JIEKTPUUYECKUX MAIIIMHAX U
arnmaparax? [IpuBenyTe KOHKpeTHEIE IIPUMePEL

3. Kak ueTHIpEXIIOIFOCHUKY IIPUMEHAIOTCI B QUIbTPAIliU
CUTHaJIOB U 06paboTKe MHPopMaru? Kakue mpenMmyIecrsa
obecrreyrBaeT UCII0JIb30BAHUE YETHIPEXIIOTFOCHUKOB B 3THUX

[eJIaX?

Tema 6. OcHOBBI
nporpammsl Electronics
Workbench

OIlIK-3

1. Kakue ocHOBHBIE (YHKUMOHAJbHbIE OJIOKM TPHUCYTCTBYIOT B
untepdeiice mnporpammbl  Electronics Workbench? Kaxoit 610k
npeAHa3HaueH JUIsl pa3MeleHUs KOMIIOHEHTOB M MOJKITIOYCHUS LeTen?
2. Kak co3naetcs HoBas cxema B Electronics Workbench? [lepeuncnure
HOCJIeIOBATENLHO ATAIbl (HOPMUPOBAHUSA M HACTPOUKH CXEMBI.

3. Kaxkwue Buas! ananusa (Transient, Frequency Response, DC Operating
Point) mpemycmotpens! B Electronics Workbench u B kakux cutyarusx
MIPUMEHSAETCS KaX bl U3 HUX?
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OIIK-4

1. Kakue ocHOBHbBIE (D)YHKIIMM U MHCTPYMEHTHI mporpamMmbl Electronics
Workbench  ucnonb3yroTcst  naias  MOAENMpPOBAaHUS M aHaJM3a
AIEKTPUYECKUX LIETIei?

2. Kak mpaBUIBHO COCTaBUTH CXeMY 3JIeKTpuueckoii enu B Electronics
Workbench u xakrie 0OCHOBHBIE ATarbl MOJEITHUPOBAHUS TPOXOJIAT B XO/I€
aHaJIn3a CXeMbl?

3. Kakue Buasl ananuza (transient analysis, frequency domain analysis
u 1p.) noctynuel B Electronics Workbench u mns kakux meneét oHu
NPUMEHSIOTCS IIPU U3YUYSHHUH IEKTPUUECKUX LIeTIel U armaparoB?

Tema 7. MogenupoBaHue
AIIEKTPUIECKUX CXEM B
Electronics Workbench

OIIK-3

1. Kak mpaBWIBHO 3a7aTh MapamMeTpbl KOMIIOHEHTOB CXEMBI B
Electronics Workbench u kakue 3Ha4eHHS HYXHO YYHMTHIBAaTh IIPH
MOJEJIIMPOBAHUN TPOCTBIX 3JEKTpUUYECKUX Lened (Hampumep, RC-
nenu)?

2. Kakme Buapl aHanm3a CcxeM mnpenocTtaBisiorcss B Electronics
Workbench? Kak 3amyctuts Bpemennbiii ananu3 (Transient Analysis) u
UHTEPIPETUPOBATH TIOTYUEHHBIN TpaduK HAMPSHKEHUS WA TOKA?

3. IlpoBenenue aHanM3a 4YacTOTHBIX xapakrepuctuk (Frequency
Response Analysis): kakue HAcTpOHKHM HEOOXOJMMO YCTAHOBUTH JJISt
NPaBWJIBHOM BHU3yalM3allM¥ aMIUIMTYAHO-4aCTOTHOM XapaKTEepPUCTUKH
(AYX) u dazouactorHOU XapakrepucTuku (PUX)?

OIIK-4

1. Kakue sTansl BKJIIOYAET IpOLEaypa MOJICTUPOBAHUS IICKTPUUECKOM
cxemsbl B Electronics Workbench? [lepeunciure ux mocienoBareinbHoO.

2. Kax B Electronics Workbench mpousBecTn aHamu3 mepexomHbIX
npoueccoB (Transient Analysis) B anekrtpudeckoi mnenu? Kakwue
napaMeTpbl HAaCTPAUBAIOTCS IJIs1 KOPPEKTHOTO BBIMOJIHEHHS aHAIN3a?

3. Kak opranu3oBarh W TpOBeCTH dYacToTHbIM aHanmu3 (Frequency
Analysis) anmekrpudeckoit cxembl B Electronics Workbench? Kakwue
pe3yabTaThl MOJY4YalOTCs B pe3ylbTare Takoro aHalu3a W Kak uX
MHTEPIIPETUPOBATH?

Tema 8. PacueTs u
MOJIETTUPOBAHKE
AIIEKTPUUCCKUX IIEeTICH B
Mathcad

OIIK-3

1. Kakue ocHoBHBIC omnepanuu U GpyHkiuun Mathcad HeoOXomuMbl st
pacuera mnpocreimux snekrpuueckux unened (R-C, R-L, R-C-L)?
[TpuBeauTe mpumep pacyera NOITHOM peakTUBHON MOIIHOCTH Lenu R-C-
L.

2. Kak mocTpouTh BEKTOPHYIO AMarpamMMmy sl KOMIUIEKCHOM Lenu
(mampumep,  Tpexdaznoit memm) B Mathcad?  Hcnonsb3yiite
CHUMBOJINYECKHE BBIPAXXKEHUS U (OPMYJbl s pacdeTa KOMILIEKCHOTO
COIIPOTHBIICHHS U TIOCTPOEHHE TpaduKa.

3. OnumuTe 3Tanbl aHAIU3a U MOJCIMPOBAHUS MIEPEXOJHBIX MTPOLIECCOB
B R-C u R-L nienisix ¢ momomnsio Mathcad. Kak ¢ momoIsi0 BCTpOCHHBIX
GyHKIM pemuTh AudQepeHnnaIbHble  ypaBHEHMs, OIMCHIBAIOIINE
NIEPEXO/IHBIE MTPOLIECCHI?

OIIK-4

1. Kakue oCHOBHBbIE METOJIb aHAJIN3A U pacdyéra IEKTPUUECKUX Iernel
MOXHO peanu3oBarb B Mathcad? IlpuBeaure mnpumepsl 3anad,
pemaemMbIX ¢ TOMOIIBIO 3TUX METOJIOB.

2. Kak ¢ mnomompio Mathcad mnpoaHanu3upoBaTh MeEpPEXOAHBIE
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nporecchl B aneKkTpuueckor nenu? Kakume MHCTpyMEHTHI W (pyHKIMH
IPOTrPaMMBI [yl 3TOTO UCTIONIB3YOTCS?

3. Kakue 3amaunm mo pacu€ry napameTpoB 3JIEKTPUUECKHX MallliH
ynoOHo pemate B Mathcad? IlpuBeaute npumep 3a1adu U MOPSIOK €8
peIlIeHUsI B 3TOM NMporpaMmme.

Tema 9. Iloaroroska
KypCOBOTO ITPOEKTA
«Mertompl pacuera
ANEKTPUUYECKUX LIETIEH,
colieprKaIImux
YETBHIPEXTOIOCHUKHU U
yIpaBIsIEMbIC
HCTOYHHKH

OIIK-3

1. Kakue wMerombl pacuera DIEKTPUYECKUX Ienedl  couepkar
YETBHIPEIIOJIIOCHUKY U yOpaBlIIeMble HCTOYHUKH? (OXapakrepusyiTe
OCHOBHOM TMOJXO/A Ka)XJOro METOoAa W MPUBEIUTE MpUMEP pacuera
IIPOCTOIO IEKTPUUECKOTO YETHIPEXIIOIFOCHUKA.

2. Packpoiite CYILIIHOCTb MaTpUYHOIO MeTozaa aHajmsa
yeThipexnoatocHukoB. Kakue Buaer marpuny (Y-, Z-, ABCD-) wame
BCETO MCIOJIB3YIOTCA B pacyeTax, U B KaKUX CIydasX LeaecooOpa3Ho
WCIIOJIb30BaTh KaXKIbIi U3 HUX?

3. IlpuBeauTe aJropuT™M COCTABICHHUS PACUETHOM CXEMBI CIIOXKHOU
JNIEKTPUYECKOM LIEMH, COAEpXallel yNpaBiseMble HCTOYHUKH U
YETBIPEXNOIOCHUKHU. [IpoAeMOHCTpUPYITE MOLIArOBYH MPOLELYPY
pelieHus 3aJa4M aHanu3a Takoil nenu ¢ mnomompio MathCad wnm
AQHAJIOTUYHOTO MPOTPAMMHOIO HHCTPYMEHTA.

OIIK-4

1. Kakue MeETOAbI aHaJIM3d 1 pacqéTa IEKTPHUYECKHUX HEHEﬁ,
cogeprKalmx ‘—IeTBIpéXl'IOJIIOCHI/IKI/I U VIIpaBJ/IsIEMEBIE
HNCTOYHHMKM, BbI 3HaeTe? HpI/IBe,Z[I/ITe IIPHUMEPEI
HCII0/Ib30OBAaHMA 9THUX METOIOB.

2. Kakyro I1eJ1b IIpecsiefyeT KypCOBOM IIPOEKT II0 pacyeTy
9JIEKTPUUECKUX I1ellel C UeTHIPEXIIOIFOCHUKAMU U
YIIpaBJ/IA€MBIMHA HCTOUYHMKaMHU? KaKye 0OCHOBHBIE 3Tallbl
BKJIFOUAET IIOATOTOBKA IIpOeKTa?

3. Kakue HHCTPYMEHTHI U IIPOTpaMMHOe 0becIieyeHre
MOZKHO HCIIOJIb30OBATh JII MOAE/IMPOBAHMA M aHaJIM3a
3JIEKTPUYECKUX I1elIel C UeTHIPEXIIOIFOCHUKAMU U
yIIpaBJ/IA€MbIMUA HMCTOYHUKAMHU? HpI/IBE/II/ITe IIPHUMEPBI X

IIPUMEHEHMS.

LLIkana oueHmnBaHMA OTBETOB Ha BOMPOChHI

IITxama oneHUBaHUs

Kpurepun onienuBanus

OOyuaromuiicss yOOKO M COIEpKaTeabHO PACKPBIBAET OTBET HA
KQXJBId TEOPETHYECKUI BOIPOC, HE AomycTHB ommubok. OTBer

«OTINIHOY HOCHT pa3BepHYTHII W UCUEPHBIBAIOIIUN XapakTep, MOXKET
000CHOBaTL CBOM CY)KACHHWA, NMPUMCHUTL 3HAHUA Ha ITPAKTHKC,
NPUBECTH HEOOXOAMMBIE MPUMEPHI HE TOJNBKO MO YYEOHUKY, HO U
CaMOCTOSITEJIbHO COCTABJICHHBIE;
OOyuJaromuiicss B 1EJIOM PAaCKpPhIBAET TEOPETUUYECKUE BOIPOCHI,
«XopomIo»

OJHAKO OTBET XOTs OBl Ha O/IUH M3 HHUX HC HOCHUT Pa3BCPHYTOIO U
HCYCPIIBIBAOIICTO XapaKTepa.

«YIOBJIETBOPUTEIBHO)

OOyyaronuiics B 1IEJIOM PACKPBIBAET TEOPETUUYECKHE BOIPOCHI U
NOMYCKaeT psAl HETOYHOCTeH, (¢parMEeHTapHO  PacCKphIBACT
CoJiepKaHhe TEOPETUYECKUX BONPOCOB WJIM HX PACKPHIBAET
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COACPKATCIIbHO, HO AOIIYCKad SHAYUTCIIbHBIC HCTOYHOCTH.

«HGYHOB JIETBOPUTEIILHOY O6yqa}01u1/11710;1 HC 3HACT OTBETOB Ha IIOCTaBJICHHBIC
TCOPCTUYCCKHUC BOIIPOCEIL.

6.2.2. OueHo4YHbIE CPEACTBA OCTATOYHBIX 3HAHUIA (TECT)
6.2.2. OueHo4YHbIE CPEACTBA OCTATOYHBIX 3HAHUI (TECT)
OIIK-3.
1. YeTbIpEXMOIIOCHUK — 3TO...
a) YCTpOICTBO ¢ IByMs TapamMH BBIBOZIOB JUIsI ITOJCOEIMHEHHS BHEIIHUX LENen
b) Cuctema ¢ TpeMsi BBIBOJAMH 151 HOAKITIOYEHUS HArPy3KH
c¢) [IpocTpaHcTBO MEX Ty BYMSI AJIEKTPOIaMHU
d) Mcrounuk sHEpruu B MIEKTPUUECKOM 1IN
IIpaBuiIbLHBIN OTBET: a
2. BxoHble U BBIXOAHbIE MOPTHI YeTHIPEXMOJIIOCHUKA XapAKTEPHU3YOTCH CJIeTYIOINM
COOTHOLIICHUEM:
a) OIMH BXOIHOW M OJJH BBIXOAHOM HOPT
b) J[Ba BXOAHBIX U JIBa BBIXOAHBIX MOPTA
c¢) Tpu BXOAHBIX U OJUH BBIXOJTHOW MOPT
d) Her ctpororo orpann4eHus Ha 41ciIo OPTOB
[IpaBWibHbBI 0TBET: b
3. Uto Takoe k03gpuuueHT nepesavu YeTbIpEXMoaTOCHIKA?
a) OTHOILIEHUE BBIXOJHOIO HAMPSKEHUS K BXOTHOMY
b) CymmapHO€ cOnpOTUBIIEHHUE BCEH 1IETH
c) [loTrepu MOIIHOCTH BHYTPH YETHIPEXTIONOCHUKA
d) Uucio BUTKOB 0OMOTKH TpaHchopmaTopa
IIpaBuUiIbLHBIN OTBET: a
4. Kakasi U3 HIKenepe4yrcJIeHHbIX BeJIMYUH He BXOAMT B YHCJI0 OCHOBHBIX
XAPaKTEePUCTHK YeThIPEXIIOIIOCHUKA?
a) Koaddurment orpaxenus
b) BxogHoe conpotuBienue
¢) BrixoaHas MOIITHOCTh
d) Yacrora konebaHnii ICTOUHUKA
IIpaBuibHbIi oTBeT: d
5. Kakoi 4eThIpPEXNOIIOCHUK HA3BIBAOT AKTUBHBLIM?
a) He notpe0iisieT sHepruto n3BHe
b) ConepXUT BHYTPEHHUE UCTOUHUKHU SHEPTUH
c) ImeeT noCTOSHHYIO HArpy3Ky
d) TosbkO MaCCUBHBIE SJIEMEHTHI
IIpaBujibHbBIH OTBET: b
6. CuMMeTPUYHBIM YeTHIPEXTIOIIOCHUKOM HA3bIBAKOT YCTPOMCTBO, Y KOTOPOIo:
a) BXoIHbIE 1 BBIXOHBIE XapaKTEPUCTHKH OJJMTHAKOBBI
b) Het pa3nuiipl M1y BXOJOM U BBIXOJOM
c) [TapameTpsl 3aBUCAT OT HAIIPABJIEHHUS MIO/1a4M CUTHAJIA
d) Bxon 1 BbIX0/ COIMHSIIOTCS MapasuIeIbHO
IIpaBuiIbHBIN OTBET: a
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7. MeToauKa OLEHKH NIAPAMETPOB YeThIPEXIIOIIOCHUKA BKJIKYAeT U3MepeHue:
a) Texymero cocrosinust Oarapen

b) KoadurmenTa nepenaun u kosppuiveHTa oTpakeHus

c) BHyTpeHHero naBieHus BO3ayxa

d) CkopocTu pacrpocTpaHEHHs CBETa

[IpaBwibHbIM oTBET: b

8. Kak Ha3biBaeTcst npuOOp, NpuMeHsieMblil /151 H3MepeHns Ko3¢guumeHTa oTpaKeHust
YeThIPEXTIOTIOCHUKA?

a) AMriepmerp

b) Bonbsrmetp

c) Pednexromerp

d) Ocummnorpad

IIpaBWIBHBIN OTBET: C

9. I'me yaie Bcero NPUMEHSAIOTCH YeThIPEXIOIICHUKU?

a) B ctpoutenscTBe 3naHuit

b) B menumine

¢) B nuieBoii NpoMBIIIIEHHOCTH

d) B a51ekTpOHHOM TEXHUKE U SHEPTETUKE

IIpaBwibHbIH oTBeT: d

10. Tpancdopmartop siBJIsieTCSl IPUMEPOM KAKOT0 THUIIA YeThIPEXIMOIIOCHUKA?
a) AKTHBHOTO

b) JIuneitHoro

¢) YpasisieMoro

d) I'eneparopHoro

[IpaBWibHbBI 0TBET: b

11. OcnoBHoe Ha3HaueHue nporpammal Electronics Workbench:

a) Co3nanue apXUTEKTYpHBIX YePTEKEH

b) Ynpasnenue 6azamMu TaHHBIX

¢) Umuranus u aHamm3 31eKTPUUECKUX CXEM

d) PenaktupoBanue u300paxxeHuit

IIpaBUIbHBIN OTBET: C

12. Boi0epuTe npaBuJIbHbIC YTBEPKACHUA 0 KOMIIOHEHTAX, TOCTYIIHBIX B 0MOJIMOTEeKe
nporpammsl Electronics Workbench:

a) JlocTynHbI TOJIBKO MMaCCUBHBIE KOMIIOHEHTHI (PE3UCTOPHI, KOHJIEHCATOPHI, KATYIIKH
WHyKTUBHOCTH).

b) MoxHO 106aBISTH MOTYIPOBOJHUKOBBIE KOMIIOHEHTHI (JIMO/bI, TPAH3UCTOPHI,
TUPUCTOPBHI).

c) Ectb nognepkka MUKpPOCXeM (MHTETPaIbHBIE CXEMBbI).

d) locTynHbI HICTOYHUKY TUTaHUs (T€HEPATOPhI HAMIPSKEHUS U TOKA).

e) lmeeTcst BO3MOKHOCTH JOOABUTH MOJIb30BATEILCKUE KOMIIOHEHTBI, CO3aHHbIE
BPYUHYIO.

f) [lonnepxuBaeTcss UMIOPT HECTAHJAPTHBIX OUOIMOTEUHBIX (PailIoOB CTOPOHHUX
pa3pabOTUYHKOB.

Bapuantsl oTBera:

1) Bepnsl yTBepKaeHus a, b, c.
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2) Bepurnl yTBepkaeHus b, ¢, d.
3) Bepusb1 ytBepxaeHus a, d, f.
4) BepHusl yTBepxKIeHUs b, ¢, d, e, f.
[IpaBuiIbHBIN OTBET: 4
13. Kakue BuabI anajmu3a 10cTynHbl B cumysstope Electronics Workbench?
a) Bpemennoii ananu3 (Transient Analysis)
b) Ananus no nocrogsHHoMy Toky (DC Operating Point)
c¢) Uactotusiit ananus (AC Analysis)
d) MonTte-Kapio ananu3 (Monte Carlo Analysis)
€) AHanu3 4yBCTBUTENbHOCTH (Sensitivity Analysis)
f) Ananuz ®@ypoe (Fourier Analysis)
Bamu orser:
1) BepHBI TONBKO yHKTHI a, b, €
2) BepHbI TONBKO MTyHKTH &, b, ¢, d
3) BepHbI TONBKO TyHKTHI &, b, ¢, d, €
4) BepHsbl Bce MyHKTHI a—f
[IpaBuIIbHBIN OTBET: 4
14. Kakum cnioco60oM MOKHO M3MEHHUTD IapaMeTpbl KoMIOHeHTa B Electronics
Workbench?
a) M3MeHeHreM 11BETa KOMITOHEHTA
b) [lepemelieHuEM MBIIIBIO 110 KPaHy
c) Uepes OKHO HACTPOEK KOMITIOHEHTA
d) Mcnonp3oBaHue KaabKylIsaTopa
[IpaBUIBHBIN OTBET: C
15. Mathcad npuMeHsieTcst 11l pellieHHs 3a/1a4:
a) ['eonesnn
b) DNEKTPOTEXHUKU U TIEKTPOHUKH
¢) [lcuxonorn4eckoro KOHCYJABTHPOBAHUS
d) ABroMaruzanuu MPOU3BOJACTBEHHBIX JTMHUN
[IpaBwibHbIM 0TBET: b
16. Kakue onepanun Mathcad BbInoIHAET ABTOMATHYECKH IIPH BBOJIE YPABHEHUI ?
a) Co3naet My3bIKy
b) [Ipor3BoAUT BEIYKCICHUE KOPHEHN YpaBHEHHUS
c) Beruucrnsier uaTerpai v Npou3BOIHYIO
d) Ornpasnsier SMS-coob1eHus
IIpaBWIBLHBIN OTBET: C
17. CxonbKo nap BbIBOJOB HMeET KJIACCHYECKUI YeThIPEXIOIIOCHUK?
a) OnHy napy
b) /IBe mapsr
c¢) Tpu napsr
d) JTIro6oe xonmvecTBo nap
[IpaBwibHbIM OTBET: b
18. B uéM oTiIMYME AKTUBHOI'0 YeThIPEXIOJIIOCHUKA OT IACCMBHOIO?
a) Hanmure He3aBUCUMBIX HCTOYHUKOB SHEPTUH
b) OTcyTcTBHE BXOJHBIX ITOPTOB
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¢) OrpaHu4eHHOE YMCIIO BO3MOXKHBIX HAIPYy30K

d) Bce gyethipe BpIBO/Ia OOBETMHEHBI B OJIMH Y3€7T

IIpaBuiIbHBIN OTBET: a

19. Kakoii mapameTp xapakTepu3yeT COOTHOLLIEHHE Me /Iy HANPSKeHHeM Ha BXojie U
BBIXO/I€ YeThIPEXIOJIIOCHUKA?

a) ToK KOPOTKOTO 3aMbIKaHUs

b) Koaddurment nepenaun

¢) MoiHocTh noTpedieHus

d) Pabouas Temneparypa

IIpaBujibHbBIH OTBET: b

20. BxogHoe conpoTHBJIeHNE YeTHIPEXIOJIOCHUKA OIPeae/IsieTCsl KaK:
a) CymMma conpoTHBIIEHH BCEX AIIEMEHTOB

b) OTHOIIEHNE BXOTHOTO HAMIPSHKEHUS K BXOJJHOMY TOKY

c) [IpousBeneHre EMKOCTH U HHIYKTUBHOCTH

d) [locrosiHHAs BENMMYMHA HE3aBUCUMO OT YCIIOBHIA SKCILTyaTalluH
IIpaBwibHbIM oTBeET: b

21. Kakoii 4eThIPEXTIOIIOCHIK CYUTACTCH B3AMMHbIM?

a) Ero xapakTepucTHKH 3aBUCAT OT NOPSI/IKA BKIFOUEHHS BXOJIOB U BBIXOJIOB
b) DnekTpuyeckas cBA3b OTCYTCTBYET MEXKIY BXOJAOM U BBIXOJIOM

c¢) CpoiicTBa O/IMHAKOBBIE HE3ABUCUMO OT HAIIPABJICHHS TOTOKA SHEPTUU

d) Bcerna paboraer B akTHBHOM pexUME

IIpaBuJILHBIN OTBET: C

22. JInHeiHbIN YeTHIPEXTOTICHUK OTJIHYAETCH OT HeJIMHEHHOI0 TeM, 4YTO:
a) cnone3yrorcs TOIBKO UCTOYHUKY ITUTaHUS

b) CobmromaeTcst 3aK0H MPOMOPIIMOHATIBHOCTH (TIPUHITHIT CYTIEPITO3UITNN )

c) B HEM OTCYTCTBYIOT TACCHBHBIE AIEMEHTBI

d) Ucnone3yeTcs NCKITIOUUTENbHO I(poBas 00padoTKa CUTHAJIOB
IIpaBwibHbI oTBeET: b

23. [li1is1 yero nMpoBOAAT M3MepeHHUs KOI(PpPpuumeHTa 0OTPaKeHUs YeTHIPEXTOIIOCHIKA?
a) UToObI onpeenuTh [BET KopIyca mpudopa

b) Jls1 O1leHKH KauecTBa COIIACOBAHUS C HArpy3KOu

¢) UToObl MPOBEPUTH TEMIIEPATYPHYIO CTAOUIBHOCTh

d) Jlnst u3mMepeHust Macchl U3IEIHsI

IIpaBujibHbIH OTBET: b

24. Yto mo3BosisieT onpeneiMTh YACTOTHbIA AHAJIN3 YeThIPEXIOIICHUKA?
a) YpOBEHb IIIyMa OKPY>KAOIIEH Cpebl

b) OnTUMaNbHYI0 YaCTOTy KOMMYTAITUH

¢) Jlnama3oH 4yacToT, B KOTOPOM COXpaHseTCs CTaOMIbHAS Tiepeaya CUrHaia
d) Bpems oTkiMKa cCCTEMBI Ha BHETITHEE BO3/ICHCTBHE

IIpaBuIbHBINH OTBET: C

25. I'ne 4eThIPEXMOIIOCHUKH YaCTO BCTPEYAKOTCH B OBITOBOM TeXHUKe?
a) B 3apaaHbIX ycTpOHCTBaX MOOMIIBHBIX TEIE(POHOB

b) B koHCTpyKIMSIX MeOenu

c) B 3yOHbIX miéTkax

d) B xynuHapHBIX perenrax
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IIpaBuiIbHBIN OTBET: a

26. Tpancdopmartop sBJIsIeTCS IPUMEPOM KAKOI0 THIA YeThIPEXTOTIOCHUKA?
a) JIuHeHHOro MacCUBHOTO

b) HenmrHeliHOro aKTUBHOTO

¢) Henpornyckaro1iero BBICOKOYaCTOTHBIE CUTHAITBI

d) AKTUBHOTO HUCTOYHUKA TTUTAHUS

IIpaBUiIbLHBIN OTBET: a

27. Uto Takoe 4eThIPEXMOJIIOCHUK U KAKUMH OCHOBHBIMH NapaMeTPpaMu OH
xapakrepusyercsi?

a) JTO YCTPOMCTBO C OJIHUM BXOJIOM Y OIHUM BBIXOJIOM

b) D10 crcTema ¢ YeThIpbMs HE3aBUCHUMBIMH BXOJIAMH

C) DTO yCTPOMCTBO C ABYMSI TapaMu MOIIOCOB (UETHIPbMS KJIEMMaMH ), KCTIOJIb3YEMOE JJIst
niepe/iadur CUTHAJIOB

d) D10 crienmanbHBIN TeHepaTop AEKTPUISCKUX UMITYIILCOB

IIpaBuiIbHBIN OTBET: C

28. Kakue THIIBI MATPHUIl HCTIOIB3YIOTCS J1J151 ONMCAHUS XaPAKTEPUCTHK
YeThIPEXTIOTIOCHUKOB?

a) Matrices X u W

b) Matrices Y, Z, H, ABCD

c¢) Only matrix Y

d) Matrix Q and P

IIpaBujibHbIH OTBET: b

29. OnumuTe KJIACCH(PUKANMUIO YeTHIPEXOJIIOCHUKOB 10 THITY COeIMHEHUS 1IeTIeii.
a) CoearHEeHNE 3B€3/101 U TPEYTOJIbHUKOM

b) [locnenoBarensHOE, MapauIEIbHOE U CMEIIAHHOE COSTUHEHNE

¢) MarHutHoe 1 ONTUYECKOE COSAMHEHNE

d) KopoTtkoe 3ambIkaHUE 1 XOIOCTOM XOIT

IIpaBwibHbI oTBeET: b

30. ITpyHIMI MOCTPOEHNS SKBUBAJTEHTHBIX CXeM YeThIPEXIOIICHUKOB:

a) 3aMeHa CJIOKHOTO YCTPOMCTBA POCTHIM SKBUBAJICHTOM

b) O6bearHEHNE aKTUBHBIX U TTACCUBHBIX YaCTEH B OJTHO IIEJI0E

c) JloGagriieHre TONOTHUTEIBHBIX COMPOTUBIICHUI

d) [ToBTOpeHNE OPUTHMHAIILHOM CXEMBI

IIpaBuJIbLHBINM OTBET: A

OIIK-4.

31. Uro Takoe 4eTbIPEXMOJIIOCHUK?

a) YCTpOICTBO € YETHIPbMsI BEIXOAAMU

b) Anmapar a1t XpaHeHHs SHEPTHU

) YCTpoICTBO ¢ ABYMSI Mapamu MOJIIOCOB (4 TepMUHAIIA)

d) Karyuika MvHAYKTUBHOCTH € IByMsI OOMOTKaMH
IIpaBuIbHBINH OTBET: C

32. OcHOBHO# (PyHKIMEH YeTHIPEXTIOITIOCHUKA ABJISCTCH:
a) Haxorienue 3apsina

b) ['eneparust aekTpudecTBa
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c) [lepenaua curnaia ot BXoJa K BBIXOILY
d) IIpstmoii HarpeB MPOBOIOB
IIpaBWIbHBINA OTBET: C

33. OCHOBHBIM NAPAMETPOM YETHIPEXIOJTICHUKA SIBJIAETCH:
a) Temrieparypa HarpeBa

b) yimHa xabemst

c¢) Koappurment nepenaun

d) Macca metanna

IIpaBuJILHBIN OTBET: C

34. Uro noka3biBaeT KO3 (PUUMEHT nepesayn 4eTbIPEXmoaOcHuKa?
a) KauecTBO MOKPBITHSI CUTHAIBHOT'O JTMaria3oHa

b) Crenens 3amuThI OT MEKTPOMATHUTHBIX TIOMEX

¢) OTHOILIIEHUE BBIXOJTHOTO CUTHAJA K BXOJHOMY

d) UHTEeHCHBHOCTD OXJIaXIEHHS YCTPOICTBA

IIpaBuIbHBINH OTBET: C

35. Kakue 4eThIpEXMOMIOCHUKH HA3bIBAIOT AKTUBHBIMU?

a) be3 BHYTpeHHUX UCTOYHUKOB SHEPTUU

b) ImeroT BHYTpeHHUI UCTOYHUK SHEPTUU

c¢) TonbKko nIEepeaaroT HaNpPsHKEHUE

d) PaboTaroT TOJIBKO Ha MOCTOSSHHOM TOKE

IIpaBujibHbIH OTBET: b

36. Uem oTiIMYAKOTCH CHMMETPUYHbIC 1 HECUMMETPHYHbIE YeThIPEXTIOTIOCHUKH ?
a) Marepuajiom U3roToBJIE€HUS

b) KonmgectBom mosrocoB

c¢) PacnipenenieHnemM BXOJHBIX U BBIXOAHBIX XapaKTEPUCTUK

d) [110THOCTBIO YIIAKOBKH JI€TalEH

IIpaBuiIbHBINH OTBET: C

37. UTo u3MepAI0T NPH MOMOIIH aHAJIM3a 10 ocTosHHOMY TOKY (DC Analysis)?
a) Yactoty koneOaHuit

b) Toku 1 HaNPsHKEHUSI TPU HYJEBBIX HAYAJILHBIX YCIOBHSIX

) 3aTryxaHue CUTHaja

d) Paguyc 30HBI TOKPBITHSI AHTEHHBI

IIpaBujibHbIH OTBET: b

38. 3auem Hy:xeH BpemeHHoi1 anam3 (Transient Analysis)?
a) M3MepeHre nepruoinyHOCTH CBETOBBIX BCIIBILIEK

b) OrieHKa TMHAMUKYU CUTHAJIOB BO BPEMEHU

¢) AHanu3 pabOThl MEXaHUYECKUX y3JI0B

d) [IpoBepka Terionepenadn ycTpoicTBa

IIpaBwibHbI OTBeET: b

39. Haubosiee pacipocTpaHéHHOE IPUMEHEHHe YeThIPEXIIOIIOCHIUKOB:
a) CTpouTenbCTBO JOPOT

b) TenekoMMyHUKAIIMOHHBIE CETH

c¢) CynocTpouTenbCTBO

d) MenurabI

44



[IpaBWibHbBI 0TBET: b

40. Kakoii 4eThIPEXNOIIOCHIK NMPUMEHSIETCS] B (PUIBTPAX BEPXHUX YaCTOT?
a) bannactHelil perysTop

b) LC-KOHTYpBI ¥ TOJIOCOBBIE (DPUIIBTPBI

C) AKKyMyJsITOp

d) Muaukarop temneparypsl

[IpaBwibHbIN 0TBET: b

41. I'maBuas ¢pynkuust nporpammsbl Electronics Workbench:

a) OdopmieHre TOKyMEHTOB

b) MonenvupoBaHue U aHAIN3 ANEKTPUIECKUX CXEM

¢) MoHTax BUIEOPOJIMKOB

d) ®oromonupoBaHue N300paKeHUI

[IpaBWibHbBI 0TBET: b

42. Kakne MHCTpyMeHTBI ecTh B naHes nHCTpyMeHToB Electronics Workbench?
a) BupryanbHble aHasiorn ocuuiniorpada, BOJIsTMETPa U aMIIEPMETPA
b) KanbkynsTopbl CTOMMOCTH 3am4acTeit

¢) ABTO(DOpCAXK C YCKOPEHHOM 3arpy3Koil CTpaHMIl

d) OnnaitH-marasuH 3amJacrei

IIpaBuiIbLHBIN OTBET: a

43. Kakue Buabl anaan3a Bo3MoxkHbI B Electronics Workbench?
a) Tonmbko aHayM3 OCTOSHHBIX TOKOB (DC Analysis)

b) Tonbko BpemenHble aHanu3bl (Transient Analysis)

c) Bpemennsie, nocrosiuubie 1 yactotHbie (AC Analysis)

d) TonbKo TeIIOBBIC aHATIU3BI

IIpaBWIBHBIN OTBET: C

44. /lns yero cayxut ocumwiiorpag B Electronics Workbench?
a) [Tokazars TMHAMHUKY CUTHAJIA BO BpEMEHHU

b) Haiitu HencnpaBHbIe I€TaIN B KOMIIBIOTEPE

c¢) Co3narp au3aiiH caiita

d) BeINoHUTE CeTeBble KOMMYHUKAIIUN

IIpaBuiIbLHBIN OTBET: a

45. Mathcad no3BoJsisieT paccUuTbHIBATD:

a) CTouMOCTb apeH/Ibl aBTOMOOMIIS

b) [lepexonusie mporiecchl B RL-1emnsix

c¢) [omynspHOCTh KHHODUIEMOB

d) TorutuBO Ha 3ampaBke

[IpaBWibHbBI 0TBET: b

46. B Mathcad mo0:kHO cTPOUTH:

a) [ paHUTHBIC CKYIIBIITYPBI

b) Tabnuib! U rpa@uKKU Pe3yJIBTaTOB PACUETOB

¢) DKOHOMHUYECKHE MPOTHO3bI PhIHKA HEIBUKUMOCTH

d) Cemelinbie pOOCIOBHBIE IEPEBHS

[IpaBwibHbIN 0TBET: b

47. KypcoBoii npoekT mo Teme «MeToabl pacuera 31eKTPHYeCKHX Ienein»
npexycMaTpuBaeT:
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a) OBnasieHue MEeToJaMu pacuéTa EKTPUIECKUX Lenei

b) N3yyenne Onoaorum >KUBOTHBIX

c¢) CoBepIIeHCTBOBaHUE KyITHHAPHBIX PELENTOB

d) Yyactue B CHOPTUBHBIX COPEBHOBAHUSX

IIpaBuiIbHBIN OTBET: a

48. UTo 10/5KHO BXOIUTH B KYPCOBYIO Pa0doTy 110 TeMe YeThIPEXIOJII0CHUKOB?
a) AHanmu3 pabOThl pECTOPaHHOrO OM3Heca

b) Pacuér u MonenrpoBaHue MEKTPUUSCKUX IIeTIeh

c¢) [Ipoext nanmmadTHOrO IU3aiiHa cana

d) PacimdpoBka reHeTHUECKOTO KO/Ia YeJIoBeKa

[IpaBWwibHbBI 0TBET: b

49. Uto onennBaeT KO3(PPUUHMEHT nepeaadu 4YeThIPEXIOICHUKA?
a) @U3NYECKYIO MPOYHOCTh YCTPOKCTBA

b) KauecTBo 3ByKOBOCIIPOM3BEICHUS

c¢) CreneHp CHIKEHUSI CKOPOCTH UHTEPHETA

d) OTHOIIEHNE BBIXOJHOTO CUTHAJIA K BXOTHOMY

IIpaBuwibHbIH oTBeT: d

50. Kakasi nporpaMMa npuMeHsieTcs /151 MOIeJIMPOBAHNS JIEKTPUYECKUX CXeM M MX
a”Haym3a?

a) Adobe Photoshop

b) Microsoft Word

c) AutoCAD

d) Electronics Workbench

IIpaBuwibHbIi oTBeT: d

Korou k Tecry:

l.a 2.b 3.a 4.d S.b 6.2 7.b 8.c 9.d 10.b

11.c 124 |134 |14.c |15b |16.c [17.b |18.a |19.b |20.b

21.c [22.b |23.b |24.c |25.a |[26.a |(27.c [28b [29.b |30.a

31c [32.¢c |33.c |34c |35b |36.c [37b [|38b [39.b |40.b

41.b |(42.a |43.c |44.a |45b |[46.b (47.a |48b [49d |50.d

LLIkana oueHMBaHNSA pe3yabTaTOB TECTUPOBAHMUS

% BepHBIX penieHnii (0OTBETOB) Ixana oneHnBaHus
85 -100 OTJINYHO
70 - 84 XOpOLIO
50- 69 YIOBJIETBOPUTEIHHO
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HEYIOBJIETBOPUTEILHO

6.2.3. UnauBuaya bHbIe 3aIaHUS JJI KYPCOBOil padoThl (IIpPoeKTA)
OOyuaronuecs BpIOMPAIOT BapUaHT IO MOCHeAHEeH Mudphl CTyIeHYECKOro Ouiera.
Bo Bcex ciywasx TeMa KypcoBOW pabOThl JOJKHA OBITh COIVIaCOBaHA C HAYyYHBIM

PYKOBOJUTETIEM.

«Metoapl pacuera

TemaTuka KypcoBbIX padoT
ANEKTPUUYECKUX  LIeTeicopepKalux

YCTBIPCXIIOIIOCHUKN U YIIPABIISICMbBIC HCTOYHUKU. BapI/IaHT ».

Ixana oneHNBaHUSA

[ITxama oneHnBaHus

Kputepuu onieHnBanus

«OTIIHOY

CTaBUTCS 3a paboOTy, KOTOpas XapaKTepU3yeTcs WCIOIb30BAaHHEM
OOJNBIIOTO  KOJIMYECTBA HOBEHIIMX  JIUTEPATypPHBIX HCTOYHHUKOB,
DIyOOKMM — aHAllM30M  TIPUBIEUEHHOTO  Marepuana, TBOPUYECKUM
MOOXOJOM K  €ro  H3JIOKEHUIO, 3HAaHUEM  3aKOHOMEPHOCTEH
(YHKIIMOHUPOBAaHUS COBPEMEHHOH TPAaBOBOM CHCTEMBI, OCHOBHBIX
MOHSATUH, KAaTETOPUH M WHCTPYMEHTOB TpaBa, OCHOBHBIX 0COOCHHOCTEH
BEAYIIMX IIKOJ U HANPaBICHUN IOPUAWYECKOW HAyKH;, YMEHUEM
aHAJIM3UPOBaTh M HHTEPIPETUPOBATh JaHHbIE OTEYECTBEHHOW U
3apyOeKHON CTAaTHMCTUKH O TIPAaBOBBIX MpOIECCax ©  SBJICHHUSX,
BBISIBJISITH TEHJICHIIUHU, MPOTHO3UPOBATH BO3MOXKHOCTH MX Pa3BUTHUS B
OyaylieM, BBISIBIATH MPOOJIEMBbl MPABOBOTO XapaKTepa IMPH aHAIH3e
KOHKPETHBIX CUTyallul, Mpeasiaratb CocoObl UX PELIEHUs, OLEHUBATh
PUCKH U BO3MOXKHBIC MPABOBBIC MOCIEICTBUS TE€X WU UHBIX SBICHUIA,
MPOUCXOAAIMX B ropucnpyaeHiuu. Pabora mo HUP momyuaer
HAUBBICIIYI0 OICGHKY B cIydyae OJHOBPEMEHHOTO BBIIOJHEHUS
CIEAYIOIIUX YCIIOBHI:

a) OOBEKT WCCIEOBAaHUSI OINUCAH C TMPEACTBHO IIHPOKUM
MPUBJICYCHUEM HCTOYHHMKOB (KaK BHYTPEHHHMX, TaK W BHEUIHHMX), Ha
HEro COCTAaBJIEHO COOTBETCTBYIOILEE JI0ChE, B KOTOPOE CKOIHMPOBAHBI
BC€ UCIIOJIb30BaHHbIE MaTEepHaJIbI;

0) CcaMOCTOSTENLHO W KOPPEKTHO (T.6. B COOTBETCTBHH C
peanbHBIMU (paKTaMU) CIEJIaHbl BBIBOJIBI U3 aHAIU3a JOChHE;

B) BBISIBIICHA B3aUMOCBSI3b IIOJNIYYCHHBIX pE3YJIBTaTOB C
00IIeTeOpeTUYECKUMHU TTPOOIIEMaMH Kypca MUKPOIKOHOMHUKH.

Boinecennsie B [lpunoskeHue marepuanbl MOTYT TOBBICHTH
00IITyI0 OIICHKY 32 KypCOBYIO PaboTy.

«Xopouo»

CTaBUTCA 3a paboOTy, HaNMCAaHHYI0 Ha JIOCTaTOYHO BBICOKOM
TEOPETUYECKOM YPOBHE, B IIOJTHOM MEPE PACKPBIBAIOILYIO COAEPIKaHUE
TEMBl KypCOBOH, C TpUBEIECHHBIM (DaKTHUECKUM MaTepHajoM, IO
KOTOPOMY CJieJIaHbl [TPABUIIbHBIE BBIBOJBI U 000OIIEHMS, TPOU3BEACHA
yBA3Ka TEOPUM C IIPAKTUKOM COBPEMEHHOM JIEHCTBUTEIBHOCTH,
MPaBUILHO O(DOPMIICHHYIO padoTYy.

«YIOBJIETBOPUTEIBHO»

CTABHUTCS 3a KypCOBYIO paboTy, B KOTOPOH HEIOCTaTOYHO IIOJTHO
OCBEIICHBI y3JIOBbIC BOIPOCHI TEMbI, padoTa HalucaHa Ha 0as3e OYeHb
HEOOJBIIOTO KOJMYECTBA HCTOYHUKOB, OO Ha 0asze ycTapeBHIMX
HCTOYHHKOB.

«HeynoBneTBOpUTEIBEHO

CTaBUTCS 3a paloTy, MEPEeNHCAaHHYI C OJHOTO WJIM HECKOJIbKUX
HCTOYHHMKOB. Pabora B paMKax HUP OIICHHUBACTCS
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| HEYIOBJICTBOPUTEIHHO B CITydae HapylUIeHHs TpeOOBaHUHN 3aJaHMsI. |

6.3.0HEHOYHBIE CPEACTBA NIPOMEXYTOYHOI'O KOHTPOJIsA
Bonpoce! /151 NOATOTOBKM K MPOMEKYTOYHOH aTTeCTAIMM M0 HTOraM
ocBoeHMs qucHUILINHBbI «Crenpasaenas TOI»:
OIIK-3. Cnoco0eH NpPUMEHATHh COOTBETCTBYWIIMHA (PU3NKO-MATEeMATHYECKUIT

amnmapar, METOAbI aHaJIn3a )| MOAC/IMPOBAHMAA, TCOPETUUYCCKOIO H
IKCHIEPUMEHTAJBHOT0 UCCJICAOBAHUA IIPU PEIICHUH IIpO(l)eCCI/IOHaJILHbIX 3agad

1. [laiite ompeneneHne MOHATUSA «UYETBIPEXMOMIOCHUK». KakoBa €ro OcCHOBHas

3ajaga’?

2. B 4éM oTiIMuMe aKTUBHOTO YETBHIPEXITOIOCHUKA OT ITACCUBHOIO?

3. IlpuBeaure IIPUMEDPBHI CUMMETPUYHBIX 51 HECUMMETPUYHBIX
YETBIPEXITOIFOCHUKOB.

4. 3ayeM MPUMEHSIOT JUHEAPU3ALUIO YETHIPEXTIOIFOCHUKOB?

5. HasoBure 1Ba crmoco0a  IIOOKJIFOYEHHWS  BHENIHETO  BO3JACUCTBUA K
YETBIPEXTIOIIOCHHUKY.

6. Kak ycTpoeHbl BXOAHAs! U BBIXOAHAS LIENH YEThIPEXTOIIOCHUKA?

7. Kak onpeaensitor Yucjao NoJ0COB YETHIPEXTIOIIOCHUKA?

8. Korja 4eThIpEXIONIOCHUK CUMTAETCA aKTUBHBIM JIEMEHTOM 1enu?

9.MoxXHO M CYMTarh  TPAH3UCTOP  YETBIPEXMOMOCHUKOM?  OTBET

apryMEHTHUPYHTE.
10. Kakue orpannueHus HakJIaJabIBaeT TpeOOBaHUE CUMMETPUM Ha MapaMeTphl
YETBHIPEXITONOCHHUKA?
11. Kakue ¢usnyeckue BeIMUYMHBI XapaKTepU3YIOT IMepefadyy CHUTHajia 4Yepes
YETBIPEXITONFOCHUK ?
11. Yem ommnuaercs npsmMoit koahuimeHT nepegauu ot 0opaTHOro?
11. Kak cBsizanbl mexay coboit mapametpsl A, B, C u D yetsipéxnontocHuka?
11. Kakue QaxTopsl BIMSIOT Ha BETUYUHY KOMILIEKCHOTO KOG (UIIUECHTA
nepeiayy YeThIPEXTIOIOCHHUKA?
11. Kakne  moxkaszarenu OIICHUBAIOT  (Ha30BBIN CABUI  CHUTHajJa B
YETBIPEXTOIOCHUKE?
11. Yro o3HayaeT KO3(PPUIUEHT OTPAKEHUS U KAK €ro HaXOAsT?
11. Yro npeactapistoT codor Y- U Z-napamMeTpbl YETHIPEXIIONIOCHUKA?
11. [louemy  BaXHO  y4yuTBHIBaTh  B3aMMOCBA3b  MEXAY  IapaMeTpaMu
YETBIPEXITONOCHHUKA?
11. YUTO NOHUMAIOT MO/ YCIOBUEM COITIACOBAHUSI YETHIPEXTIOIFOCHUKA?
11. MoxkeT JIM  aKTUBHBIM  YETBIPEXIIONIOCHUK  OOCCIICUUTh  UJICATHHBIM

k03 dunmeHT nepenaun? ApryMeHTUPYUTE Balll OTBET.
21. Kak noznpasiensroT 4eTbIpEXTIOIFOCHUKH TI0 YUCITY PEAKTUBHBIX 3JIEMEHTOB?
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21. Kaknue TpeOoBaHUs PEIBSABISIOTCS K AKTUBHOMY AIEMEHTY

YETHIPEXITONIOCHUKA?

21. B 4éMm cyTh npuHINIIA B3aUMHOCTH YETHIPEXTIOTOCHUKOB?

21. YT0 Takoe yCTOMYMBBIN YETHIPEXTIOIIOCHUK U KaK IPOBEPUTH YCTOMYUBOCTD?
21. YeM DOPUHUMIIHAIBHO pA3JIMYAIOTCA YacCTOTHO-3aBUCUMBIE M YaCTOTHO-
HE3aBUCHUMBIE YETBIPEXTIOMIOCHUKU?

21. Kakne mnpu3Haku CBUAECTENBCTBYIOT O HApPYLIEHUM YCTOMYMBOTO PEXKUMA
paboThI YETHIPEXITOIIOCHUKA?

21. MoryT 51 aKTHBHBIE YETBIPEXIIONIOCHUKM 00€CIeunBaTh JIByCTOPOHHIOIO
CBS3b?

21. Uro  ompexpenser  TpaHULly ~ MEXIYy  aKTHMBHBIM U IIACCUBHBIM
YETHIPEXITOTOCHUKOM?

21. Uem  oOycrmoBieHa  HEoOXOMMMOCTh  y4€Ta  BOJIHOBOTO  XapakTepa
pacnpoCTpaHEHHUsl CUTHAA B YETBIPEXITOIFOCHUKAX ?

21. B kakoM ciryyae roBOpsT 0 YaCTOTHOW M30MPATENbHOCTH YETHIPEXTIONIOCHHUKA?
31. Kakne pUOOpPHI HCIIOJIb3YIOT TS U3MEpPEHUs [1apamMeTpoB
YETBIPEXITONOCHHUKA?

31. Kax JKCIIEPUMEHTAJIBHO ONIPEIEIUTD K03 ULUEHT nepeaadn
YETBIPEXITOIOCHHUKA?

31. Kakue Mepbl NpuUHUMAIOTCS JUIsl YMEHBIIEHUS OUIMOOK MPU HM3MEPEHHSIX
IIapaMeTPOB YETHIPEXTIONOCHHUKA?

31. Kak mpoBoguTcsi mpoBepka COITIaCOBAHHOCTH aKTHBHOW M NACCHBHOW 4YacTel
YETHIPEXITONOCHUKA?

31. [ToueMy BakeH y4Y€T BHEIIHHUX BO3JCUCTBUM IPU NPOBEICHUU H3MEPEHUMU
YETBIPEXITONOCHUKA?

31. Kaxk OLICHUBAOTCS MOTEPHU SHEpPrun B YETBIPEXITOIIOCHUKE
AKCIEPUMEHTAIBHO?

31. Kakumu cnioco0amMu OLIEHMBAETCSI CTAOMIIBHOCTh YETBIPEXIIOIIOCHUKA B XOJIE
DKCIIEpUMeEHTA?

31. Kakue o0coOble CIIOKHOCTH BO3HUKAIOT TMPU HM3MEPEHUH IapaMeTpoB
BBICOKOYACTOTHBIX YETHIPEXITOIIOCHUKOB?

31. Kak Bausier Temmeparypa OKpysKarolleld cpeabl Ha TOYHOCTh H3MEpPEHUM
napamMeTpOB YETHIPEXTIONIOCHUKA?

31. Kak BpIOparb ONTUMaJbHBIM JMANa30H U3MEPEHUNW TIPU HCCIEIOBAHHUU
YETHIPEXITOIOCHHUKA?

OIIK-4. CnocoGeH HCHOIb30BATH METOAbl AHAJM3a M MOAEJIMPOBAHUS
IeKTPUYECKHUX Leneil 1 2JIeKTPUYeCKUX MAIIMH

1. Uto Ha3pIBaeTCs YETHIPEXTIOIIOCHUKOM M KAaKOBO €r0 OCHOBHOE Ha3HaYeHUe?
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2. B 4uéMm pa3HHIIa MEKTY AKTUBHBIM M IACCUBHBIM YETHIPEXITOIFOCHUKOM ?

3. Kak pa3nenuTs 4eThIpEXMOMOCHUKY HA CHMMETPUYHBIE 1 HECUMMETPUYHbIE?

4. JIns yero npuMeHSETCsl JIMHEApU3ALHSl YEThIPEXTOTIOCHUKOB?

5. Kakue  Tumbl  BXOAHBIX W BBIXOAHBIX  LEMNEH  XapaKTepHbl IS
YETBHIPEXITONOCHUKA?

6. IIpuBeaure IIpUMED peAILHOTO YCTpPOMCTBA, SIBJISAFOLIErOCs
YETBIPEXIIOIOCHUKOM.

7. Kakue BHEIIHNE LIETU MOYKHO MOAKIIOYUTh K YETBIPEXTIOIOCHUKY ?

8.Yro  noHMMAaeTcs  IOA  TEPMHUHOM  «PEAKTUBHBIA  DJIIEMEHT» B

YEeTBIPEXTIONIOCHUKE?
9. Kakue DIIEMEHTHI OTHOCATCS K IIACCUBHBIM COCTaBJISFOIIUM
YETBHIPEXIIONOCHHUKA?
10. Kak nposiBisieTcst 3¢ (HeKT HEMMHEHHOCTH B YETHIPEXTIOTIOCHUKE?

11. Uro Takoe KodhOUIMEHT Tepeaadn UYeTHIPEXIMOMIOCHUKA W Kak OH
paccuuThIBaeTCA?
11. Kakume  ¢a3pl  curHasa  y4yuTBIBalOTCS  NpPU  ONUCAHUU  PabOTHI
YETBIPEXITONOCHHUKA?
11. B uém 3akmiouaercs ¢usMueckas CyIIHOCTh Mapamerpa «KodhduimeHT
OTpaKECHHUSI»?
11. UYro o3HauaroT 3kBUBaNeHTHbIE napameTpsl A, B, C u D detsipéxnontocHuka?
11. Kak cBsizanbl Y- U Z-11apaMmeTpbl YETHIPEXTOIIOCHUKA?
11. B kakux cnydasx mNOpuUMEHSETCS aHaliu3 KOMIUIEKCHBIX KO3(D(PUIIMEHTOB
nepenaqyu’?
11. Uro 3HAYUT COIVIACOBAHHOCTh YETBHIPEXIIONIOCHUKA C HMCTOYHHKOM U
Harpy3Kou?
11. Brnusror 1M wactora W MOIIHOCTH CHUTHala Ha KOI(PDUIIMEHT TMepenaqyu
YETBIPEXTIOIIOCHHUKA?
11. Yem o0yciioBiieH BBIOOP MeTo1a pacuéra Y- U Z-napaMeTpoB?
11. B kakux curtyanusx 1einecooopa3Ho NPUMEHITh KOMIIEKCHbIE KO3()(PUIUEHTHI
nepenaymn’?
21. Kakne xareropum BBIIEIAIOT CpPEAU YETHIPEXMOIIOCHUKOB MO HAJUYHUIO
PEaKTUBHBIX 3JIEMEHTOB?
21. UeMm OTIMYAIOTCS TPaHUYHBIE YCIOBHS MEXIY AKTUBHBIMU U TACCUBHBIMU
AIIEMEHTaMHU?
21. Kakue ycnoBust o0ecrneunBaoT CTaOMIbHYI0 pabOoTy YeThIPEXIIONIOCHUKA?
21. Kak mposBISIIOTCS] 4aCTOTHBIE CBOMCTBA YETHIPEXTIOIOCHUKA?
21. B ué€m  ocobGeHHoCTh  peanm3alid  TPUHIAIA  B3aUMHOCTH B

YETHIPEXITOIIOCHUKAX ?
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21. Yro o00O3Ha4aeT  TEepMUH «YCTOMYHUBOCTH IIPUMEHUTEIIBHO K

YETHIPEXTIOTIOCHUKY ?
21. Bcerna nu Bo3MokHA peanu3aiusi B3auMOOOPATHOCTH B YETHIPEXTIOIFOCHUKE?
21. Kakne cimydyan npuBOIAT K HAPYIIEHUIO YCTOWYUBOCTH YETBIPEXITONOCHHAKA?
21. B uém mnposBasieTcss HepaBeHCTBO (DA30BBIX CABUIOB B Pa3HbIX KaHajigax
YETBIPEXITONOCHHUKA?
21. [Tpumenuma 1 KaaccuuKalys YeTHIPEXTONIOCHUKOB IO YPOBHIO BHOCHUMOTO
mryma?
31. Kakne wMerombpl u3MEpEeHHsT NPUMEHSIOTCS [JIi TIPOBEPKHM IapaMETpPOB
YETHIPEXITONOCHUKA?
31. Kak npoBonutcs usmepenne kodhduirieHTa nepeaadn 4eTbIpEXMOTOCHUKA?
31. Kakue cnocoObl M3MepeHHs: KOMIUIEKCHBIX NapaMeTpOB YETHIPEXIOIIOCHUKA
U3BECTHBI?
31. Kak skcriepuMeHTaIbHO ONPEIeIUTh COMPOTUBICHUE YETHIPEXITONIOCHUKA?
31. Kakne  BHemHME  (akTopbl  BIMSIOT HAa  TOYHOCTh  HM3MEPEHHIA
YETHIPEXITONOCHHUKA?
31. Kax YYUTBHIBACTCSA IyM pu DKCIEPUMEHTAIIBHOM W3y4YECHUU
YETBIPEXITONOCHHUKA?
31. Kakne TpynHOCTH  BO3HHMKAlOT MpPH  IKCIIEPUMEHTAIbHOM  MPOBEPKE
MHOTOPEKUMHBIX YEThIPEXTTOTIOCHUKOB?
31. Kak mnpaBWIbHO HHTEPNPETUPOBATh JAHHBIC, ITOJIyYEHHBIE B pE3YyJbTare
M3MEPEHUN YETHIPEXIIOIIOCHUKA?
31. CyliecTByIOoT M YHUBEpPCAJIbHBIE METOIUKH H3MEPEHHUH ISl JIFOOBIX TUIIOB
YETHIPEXITOIIOCHUKOB?

31. Kakue CUTyaluu TpeOyIoT 00513aTeTLHOTO MOITBEPKICHHS

OKCIICPUMCHTAJIBbHBIX I[aHHBIX?

6.4. MeTtonnueckue MaTepuaJibl, ONpeAe/JaoIHe NPoueaypPbl OCeHUBAHUA
3HAHMH, YMEHNH, HABBIKOB U (MJIM) ONbITA AEATEJbHOCTH, XapPaKTePHU3YOIIHUX 3TAIbI
(¢GopmupoBaHus KOMIETEHIMA

OCHOBHOI1 1IEJIBIO TPOBEICHUS TPOMEKYTOUYHOM aTTECTALUU ABIIIETCS ONPEACIICHNE
CTETIeHU JOCTHKEHHMSI LIeJIeH o yueOHOM NUCUUIUIMHE WK ee pa3aenam. OcylecTBIseTcs
9TO MPOBEPKON M OIIEHKON YPOBHS TEOPETUUYECKOM 3HAHMM, MOTYyUYEHHBIX 00Y4YarOIUMUCS,
YMEHUS MPUMEHATh WX B PEIICHHWM MPaKTUYECKHX 3a7ad, CTEIECHH OBJIAJICHUS
oOyyYaroImuMHUCs MPAKTUYECKUMHU HABbIKAMHU M YMEHUSIMU B 00beMe TpeOoBaHUIl paboueit
IPOrpaMMbl MO JUCLHUIUIMHE, & TAKXKE UX YMEHHE CaMOCTOSATEIbHO padoTarh ¢ y4eOHOMH
JIUTEPATYPOH.

Opranuszanusi MOPOBEACHHUS NPOMEKYTOUHOM aTTeCTallMd pernaMeHTUpOBaHa
«Ilonoxkxennem 00 opraHu3anuv o0Opa30BaTeIBLHOrO Tporiecca B (eaepabHOM
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rOoCyJapCTBEHHOM  aBTOHOMHOM  OOpa30oBaTeIbHOM  yupexaeHuu  «MOCKOBCKUHU
MOJIMTEXHUYECKUN YHUBEPCUTET

6.4.1. Iloka3are,in OLEHUBAHUSI KOMIIETEHI[HII HA PAa3JIHYHBIX 3Tanax Ux GbOpMUPOBaHMS,
JOCTUXKEHME 00yYaloLMMUCS NJTAHUPYEMbIX Pe3YNbTaToOB 00y4eHMs NO ANCUMNANHE

Kon u naumenoBanue xommnerennuu OIIK - 3. CnocoGeH mpUMeHSITH COOTBETCTBYIOIIMIA

(pu3znko-MaTreMaTHYeCKUil anmapar, MeTobl aHAJIU3a M MOJAeJHPOBAHUS, TEOPETHYECKOI0 H

IKCMEPUMEHTAJIBLHOT0 HCCJIETOBAHUS NPHU PelieHuH mpogecCHOHAIBHBIX 33124

Yran Kpurepun onieHuBaHuA
(ypoBeHbB)
HEYI0BJIETBOPUTEJIBHO YAOBJIE€TBOPUTEJIBHO Xopoumo OTJIMYHO

3HATH OO6yuaromuiics Ob6yuaromuiics OO6yyaromuiics Ob6yuaromuiics
JEMOHCTPHUPYET JEMOHCTPHUPYET J€MOHCTPHUPYET JEMOHCTPHUPYET
MOJTHOE OTCYTCTBHUE HETIOJTHOE JaCTHUYHOE MOJTHOE
WM HEJ0CTAaTOYHOE COOTBETCTBHUE COOTBETCTBHE COOTBETCTBUE
COOTBETCTBUE CIEIYIOIINX 3HAHUM: | CICTYIOIUX CIIEYFOIIHUX
CIEAYIOUIMX 3HAHUM: 3HaTh OCHOBHEIE 3HAHWUU: 3HAHUH:
3HATh OCHOBHBIE 3aKOHBI 3HATh OCHOBHBIE | 3HAaTh OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHbI | 3aKOHbI 3aKOHBI
€CTECTBEHHOHAYYHBIX | X AUCIMILUIUH U €CTECTBEHHOHAYY | €CTCCTBEHHOHAYYH
JUCIUIUIMH ¥ 006JacTH | 00JIaCTH UX HBIX JUCHUIUIMH | BIX AUCLUHUILUIMH U
WX IPUMEHEHHUS; PUMEHEHUS; 1 o0acTu ux obmactu ux
MOHUMATh NPUHIUIBl | TOHUMATh MIPUMEHEHUS; PUMEHEHUS;
Y METOJBI aJIreOphI, MPUHIIUTIBI 1 MMOHUMATh MOHUMATh
MaTeMaTH4eCKOro METO/bI aJreOphl, MIPUHLIMIIBI U IPUHLIUIIBI U
aHam3a, MaTeMaTHIeCKOTO METOBI aNreOphl, | METOABI AITeOPHI,
muddepeHInaIbHOTO | aHalln3a, MaTeMaTH4YECKOr0 | MaTeMaTH4eCKOro
U UHTETPAJILHOTO T QepeHInaIbHOT | aHAIN3a, aHaJIN3a,
WCYHCIICHUH, 0 ¥ UHTeTpasibHOrO | AuddepeHnuansa | auddepeHImaiIbLHO
YHCIICHHBIX METOJIOB; | HCYUCIICHUH, Oro u rou
OCO3HaBaTh YHUCIIEHHBIX MHTETPaJIbHOTO MHTETPaJIbHOTO
(u3nueckue sBICHUS | METO/OB; WCYUCIICHHIA, WCUWCIICHUH,
Y 3aKOHbI MEXaHUKH, | OCO3HABaTh YHCIIEHHBIX YHUCIIEHHBIX
TEPMOIUHAMUKH, duznyeckue METOJIOB; METOJIOB;
JJIEKTPUYECTBA, SBJICHUS U 3aKOHBI OCO3HAaBaTh OCO3HaBaTh
MarHeTu3Ma, ONTUKU;, | MEXaHHKH, ¢buznyeckue buznueckue
BUJIETh B3aUMOCBSI3b | TEPMOAMHAMUKH, SIBJICHUS U SBJICHUS U 3aKOHBI
MEXIY AIIEKTPUYECTBA, 3aKOHBI MEXaHUKH,
TEOPETUUECKUMU MarHeTusMa, MEXaHUKH, TEPMOJIMHAMUKH,
3HAHUSMH OTTHUKH; BUJICTh TEPMOJUHAMUKH, | DJIEKTPUIECTBA,
€CTECTBEHHBIX HAyK U | B3aUMOCBS3b MEXKAY | 2JIEKTPUUYECTBA, MarHeTusMma,
MPaKTUYECKUM TEOPETUICCKUMU MarHeTu3ma, ONTHUKH; BUJICTh
IPUMEHEHUEM. 3HaHUSAMU OITHKH; BUJIETh B3aMMOCBS3b
3HATh OCHOBBI €CTECTBEHHBIX HAYK | B3aMMOCBS3b MEXKTY
¢buznko- U MPAKTUYECKUM MEX1y TEOPETUUECKUMU
MaTeMaTUYeCKOro MPUMEHCHUEM. TEOPETUUYCCKUMU | 3HAHUSIMH
anmapara, 3HaTh OCHOBBI 3HAHUSAMU €CTECTBEHHBIX
HE00X0UMOTO st buznKo- €CTECTBEHHBIX HayK U
MIOCTAaHOBKH U MaTeMaTH4eCKOTo HayK U MPAKTHYECKUM
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peleHus
MCCIIEIOBATEIBCKUX
3a/1a4; IOHUMATh
pa3IM4HbIE MOIXOABI K
MIPOBE/ICHUIO aHAIN3a
Y MOJICJIMPOBAHUS
CJIOHBIX CUCTEM;
3HAHHUE METOJ0B
OpraHu3aluu U
MHTEpIIpETaun
pE3yJIbTaTOB
AKCHIEPUMEHTAIBHBIX
HCCIICIOBAaHUM;
BIIAJICTh
METOJI0JIOTHEN
OLIEHKU TOYHOCTH
MoOJIeJIEN U
JIOCTOBEPHOCTH
BBIBOJIOB.

3HATh KIIFOUEBBIE
poOIeMBI
3IEKTPOIHEPrETUYECK
O# oTpaciy;
NOHUMATh (PU3UKY
MPOTEKAOIINX
MIPOLIECCOB U
MEXaHU3MbI
BO3HUKHOBEHUS
HEUCIIpaBHOCTEN
000pyIOBaHuUs; 3HATH
COBPEMEHHBIE METObI
JINarHOCTHKHU
COCTOSIHUS
3IEKTPOTEXHUYECKOTO
000pyIOBaHUs; yMETh
AHAJIU3UPOBATh
TEXHUYECKYIO
JIOKYMEHTAIUIO 1
HOPMAaTUBHBIE aKThI.

anmnapara,
HEOOXOIUMOTI0 IS
MMOCTaHOBKH U
peteHus
HCCIEA0BaTEIbCKUX
3aJ1a4; IIOHUMATh
pa3IuYHbIC MMOAXOAbI
K MPOBEICHHUIO
aHanu3a u
MOJIETTUPOBAHHUS
CIIOXKHBIX CHCTEM;
3HAHHE METOIOB
OpraHu3aluu 1
WHTEPIpPETALNH
pE3yJIbTaTOB
SKCIIEPUMEHTAIbHBIX
HCCIICIOBAHUM;
BJIaJICTh
METOIOJIOTHEN
OLIEHKH TOYHOCTU
MoOJIeJIEN U
JIOCTOBEPHOCTH
BBIBOJIOB.

3HATH KJIIOUEBEIC
poOIeMBI
AIEKTPOIHEPreTUYEC
KOM OTpaciy;
HOHUMATh (HU3UKY
MPOTEKAOIINX
MPOLIECCOB U
MEXaHU3MBbI
BO3HHKHOBEHHS
HEUCIIpaBHOCTEN
000pyIoBaHus;
3HaTh COBPEMEHHBIE
METOJIBI
JIHArHOCTHKH
COCTOSIHUS
3NEKTPOTEXHUYECKOT
0 000pyIOBaHHS,
YMETh
AQHAJIU3UPOBATH
TEXHUYECKYIO
JTIOKYMEHTAIUIO U
HOPMAaTUBHBIE aKThI.

MPAKTHYECKUM
MIPUMCHECHHECM.
3HATh OCHOBBI
¢busuKo-
MaTeMaTU4YEeCKOTrO
ammapara,
He0o0X0qUMOro
VTS TIOCTAaHOBKH
U peleHus
HCCJIEIOBATENbCK
UX 3a/1a4;
MMOHUMATh
pa3InyuHbIe
TIOTXOJTBI K
MIPOBEJCHUIO
aHajau3a u
MOJIETUPOBAHUS
CJIOKHBIX CUCTEM;
3HaHHE METO/IOB
OpTraHH3AIHH U
UHTEPIIpEeTAINH
pe3yJIbTaToB
AKCIIEPUMEHTAIbH
BIX
HUCCIICIOBaHUM;
BJIQJICTh
METONOJIOTHEN
OIICHKH TOYHOCTH
Monelen u
JOCTOBEPHOCTH
BBIBOJIOB.

3HATH KJIFOUEBHIC
POOIEMBI
ANIEKTPOIHEPTETH
4eCKOW OTpaciiu;
MMOHUMATh
buzuky
MTPOTEKAIOIITIX
MIPOLIECCOB U
MEXaHU3MBI
BO3HUKHOBEHUS
HEHUCIPaBHOCTEN
000pyHOBaHUS;
3HATh
COBpEMEHHBIE
METOJIBI
JMArHOCTHKU
COCTOSTHUS
ANIEKTPOTEXHUYEC
KOTO
000pyHOBaHUS;

MPUMEHEHUEM.
3HaTh OCHOBBI
buznko-
MaTeMaTH4eCKOTO
anmapara,
HEOOXOIUMOTr0 IS
MOCTAaHOBKH U
peteHus
HCCJIEJIOBATENbCKU
X 3aJ1a4; MIOHUMAaTh
pa3nyHbIe
TIOTXOIBI K
MPOBEICHHUIO
aHau3a u
MOJIEITUPOBAHUS
CJIOHBIX CUCTEM;
3HaHHE METO/IOB
OpraHu3aIu 1
UHTEpIIpeTaluu
pe3yJIbTaToB
AKCMIEPUMEHTAIbH
BIX HCCJICIOBAaHUM;
BJIaJIETh
METOAO0JOTHEN
OILIEHKH TOYHOCTH
MoJenen u
JIOCTOBEPHOCTHU
BBIBOJIOB.

3HATh KIIIOUEBbHIE
poOIeMbI
ANIEKTPOIHEPTreTUY
€CKOU OTpaciu;
MOHUMATh (PUBUKY
MIPOTEKAIOIINX
MPOIIECCOB U
MeXaHU3MBI
BO3HUKHOBEHUS
HEHUCTIPABHOCTEMN
00opyHIoBaHus;
3HaTh
COBpPEMEHHBIE
METOBI
JTUArHOCTUKHU
COCTOSIHUSI
AIIEKTPOTEXHUUECK
0ro 00opyn0BaHus;
YMETh
aHAJTU3UPOBATh
TEXHUYECKYIO
JTOKyMEHTAIUIO U
HOpPMAaTHUBHBIE
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YMETh aKThI.

aHAJIM3UPOBATh

TEXHUYECKYIO

JOKYMEHTAIIHUIO U

HOpPMAaTUBHbBIE

aKThI.

yMeTh OO6yuaromuiics He OO6yuaromuiics Oo6yuatomuiics OO6yuaromuiics

yMEET WU B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
HE/I0CTaTOYHOMN HEIOJIHOE 4aCTUYHOE MOJTHOE
CTEIIEHHU YMEET: COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
IPUMEHATH 3HaHUS CJIEYIOIINX CIIEYIOINX CIIEYIOIINX
3aKOHOB IIPUPOABI U YMEHUU: YMEHUM: YMEHUU:
MaTeMaTHKU Ipu YMETb MPHUMEHSTH | YMETh IPUMEHATh | YMETh IPUMEHSATh
aHanu3e GU3NYECKUX | 3HAHUSA 3aKOHOB | 3HaHMs 3aKOHOB 3HAHUS 3aKOHOB
IPOLIECCOB U HPUPOIBI U | IPUPOJBI U IPUPOJIBI U
SIBIICHUM; MaTeMaTUuKU IIPU | MAaTEMAaTUKU [IPH | MAaTEMATUKHU IIPU
JIEMOHCTPHUPOBAThH aHayu3e aHaJnze aHau3e
yYMEHHE du3nuecKux ¢bu3nueckux bu3nuecKux
UHTEPIIPETUPOBATh IPOLIECCOB U | IPOLIECCOB U IIPOLIECCOB U
IIOJIyYEHHBIE JAHHBIE | SIBJIICHUM; SIBJICHUM; SBJICHU;
U BBISIBIISATH JEMOHCTPHUPOBAThH J€MOHCTPUPOBAThH | AEMOHCTPUPOBATH
3aKOHOMEPHOCTHU B yYMEHHE YMEHHE yMEHHE
SKCIEPUMEHTAJIbHBIX | UHTEPIPETUPOBATh | UHTEPIPETUPOBAT | HHTEPIPETUPOBATH
UCCIIEZIOBAHUSX; IIOJIyYEHHBIE JAHHbIE | b TIOJTYUYCHHbIE IIOJIyYEHHbIE
bopmynupoBarb U BBISIBJISITH | IaHHBIE U JaHHbIE U
BBIBOJIbI U 3aKOHOMEPHOCTU B | BBISABIITH BBISBIISATD
000CHOBAaHHO SKCIEPUMEHTAJIbHBIX | 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTHU B
BBIOMPATh METO/IBI UCCIIEZIOBAHUSX; B JKCIEPUMEHTAIbH
UCCJIEIOBaHNN Ha bopmynupoBarb JKCIIEPUMEHTAIIBH | BIX
OCHOBE BBIBOIbI U | BIX UCCJIEZIOBAHUSX;
(byHIaMEHTATBHBIX 000CHOBaHHO HCCIIEIOBAHMSX; dbopMynTupoBaTh
Hay4YHBIX IPUHLUIOB. | BBIOMpaTh  METOABI | (OPMYIUPOBATH | BBIBOIBI U
CIIOCOOHOCTDH CTAaBUTh | MCCIENOBAaHUI  Ha | BBIBOJBI U 000CHOBAHHO
3a/1a4u ¥ OLIPENENATh | OCHOBE 000CHOBAHHO BBIOMPATh METO/IbI
LEJIM UCCIIEJOBAHUN B | (yHAAMEHTAJIBHBIX | BBIOUpPATH UCCJIEJIOBAHUN Ha
CBOEH Hay4HBIX METOIbI OCHOBE
npogeccruoHaIbHON MPUHLIUIIOB. UCCIIEOBAHUN HA | (DyHJIaMEHTaIbHbBIX
JESATEIIHOCTH; CHOCOOHOCTh OCHOBE Hay4HBIX
YMEHHUsI BbIOpaTh CTaBUTh 3aJauyd U | (yHIaMEHTAIbHbI | IPUHIIUIIOB.
aZICKBaTHBIC MOZIEIU U | OLIPENENATh LM | X HAyYHBIX CHOCOOHOCTH
METOAMKY aHallu3a U | MCCIIeI0BaHUI B | IPUHIUIIOB. CTaBUTH 3aJa4u U
pacueTa npu CBOEH CocoOHOCTh OIIpEAEIATH LIeNU
BBINIOJTHEHUH npoecCHOHAIbHOM | CTaBUTh 33Ja4l U | UCCIIEOBaHUN B
IIPOEKTOB; HABBIKU JESATEIILHOCTY; OIIPENENATh e | CBOEH
pa3paboTku YMEHHUS BBIOPATH | HCCIIEIOBAHUMN B | TPOECCUOHATBHO
aJITOPUTMOB U aZIcKBaTHBIE MOJEIU | CBOEH 1 1eATeNbHOCTH;
METOAMK U METOJIMKH aHajiu3a | mpodeccuOHaIbH | YMEHHUS BbIOpaTh
MaTeMaTH4eCKOIo U pacdyera  IpU | OU JEATEIIBHOCTH; | aJl€KBaTHbIE
MOJIEIIUPOBAHUS U BBITIOJTHEHUH YMEHHMSI BBIOpaTh | MOJENH U
KOMITIBIOTEPHOIO IIPOEKTOB;  HABBIKU | aJCKBaTHbIE METOAMKH aHaIn3a
COTIPOBOXK/ICHUS pa3paboTKu MOJIENH U U pacyera npu
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9KCTIIEPUMEHTOB;
CIOCOOHOCTH
o0OpabaTbiBaTh
pe3yIbTaThl
U3MEPEHUN U
OLICHUBATh
HOrPEIIHOCTH
BBIYMCIICHHUM.

YMETh BBISBIIATD
IPUYUHBI COOEB U
OTKa30B
ANEKTPOOOOPYIOBAHU
s; IUTAaHUPOBATh
9KCTIEPUMEHTHI U
U3MEPEHUs ISl
POBEPKH
paboTocrnocoOHOCTH
CHCTEMBI
ANEKTPOCHAOKEHUS;
CaMOCTOSATENIFHO
pa3pabarbiBaTh
PEKOMEHIaINH 110
HOBBIILICHUIO
HaJIe)KHOCTH U

3¢ (deKTUBHOCTH
(YHKIMOHUPOBAHHS
9HEProCHCTEM;

3¢ ¢deKkTuBHO
UCII0JIb30BaTh METO/IbI
AQHAJTUTHYECKOTO U
9KCTIIEPUMEHTAIBHOTO
HCCIICIOBAHUS B
IIPAKTUYECKON
NeSITeTTbHOCTH.

AJITOPUTMOB u
METOTUK
MaTeMaTu4ecKoro
MOAETHPOBAHUS U
KOMIIBIOTEPHOT'O
COITPOBOX/ICHUS
9KCIIEPUMEHTOB;
CIOCOOHOCTH
o0OpabaTbiBaTh
PE3yNbTaThI
U3MEPEHUN u
OLICHUBATh
HOTPEIIHOCTH
BBIYMCIICHUM.
yMETh BBISIBIISATh
NpUYHHEL COOEB W
OTKa30B
ANEKTPOOOOPYIOBaH
usi; IUIaHUPOBATh
9KCTIEPUMEHTBI u
U3MepeHUs st
POBEPKH
paboTocrnocoOHOCTH
CHCTEMBI
NEKTPOCHAOKEHUS;
CaMOCTOSITEITEHO
pa3pabaTbiBaTh
pEKOMEHJauu
HOBBIILIEHUIO
HaJIe)KHOCTH "
3¢ heKkTUBHOCTH
(YHKLIMOHUPOBaHUS
9HEProCHUCTEM;

3¢ (deKkTUBHO
UCII0JIb30BaTh
METOJIBI
aHAJIUTUYECKOTO U
IKCTIEPUMEHTATBHOT
O HCCIIeIOBaHUS B
MPAKTHYECKON
NeSITeTbHOCTH.

o

METOANKHU
aHam3a u
pacueta npu
BBITTOJTHEHUN
MIPOEKTOB;
HaBBIKH
pa3paboTku
QJIITOPUTMOB U
METOIHK
MaTeMaTu4ecKoro
MOJICTUPOBAHUS U
KOMIIBIOTEPHOTO
COTIPOBOXKICHUS
HKCTIEPIMEHTOB;
CIOCOOHOCTH
o0OpabaTsiBaTh
pe3ybTaThl
W3MEPEHUN U
OLICHUBATh
MIOTPEITHOCTH
BBIYHCIICHUM.
YMETh BBISBISTD
MIPUYUHBI COOEB U
OTKa30B
ANEKTPOOOOPYIOB
aHHS;
TJTAHUPOBATH
OKCTIEPUMEHTHI U
W3MEpEeHHUs IS
MIPOBEPKH
paboTtocnocobHOC
TH CHCTEMBI
ANEeKTPOCHAOKEH
s
CaMOCTOSITENTEHO
pa3pabaTsiBaTh
pPEKOMEHAAIINH TIO
MTOBBIIIICHUIO
HAJEKHOCTH U

3¢ dEeKTUBHOCTH
(GYHKIIMOHUPOBaH
1Sl SHEPTOCUCTEM;
s¢dexkTuBHO
WCTIOJIb30BaTh
METOJIbI
AHATTUTHYECKOTO
u
HKCTIEPIMEHTAIbH
oro
WCCIIC/IOBAaHUS B
MIPAKTUYECKON

BBITIOJTHEHUH
MIPOEKTOB; HABBIKU
pa3paboTku
QITOPUTMOB U
METOAMK
MaTeMaTu4ecKoro
MOJIEITUPOBAHUS U
KOMIIBIOTEPHOTO
COTIPOBOXKICHUS
IKCTIEPUMEHTOB;
CIOCOOHOCTH
o0pabaTsIBaTh
pe3ynbTaThl
M3MEPEHUN U
OIICHUBAaTh
HOTPEIIHOCTH
BBIYMCIICHUM.
YMETh BBISBIISATH
MPUYUHBI COOEB U
OTKa30B
3NIEKTPOOOOpyIOBa
HUS; TUTAHUPOBATh
SKCMIEPUMEHTHI U
U3MEPEHUS IS
MIPOBEPKHU
paboTocmocoOHOCT
U CHCTEMBI
AIIEKTPOCHAOKEHHS
; CAMOCTOSATEIHHO
pa3pabaTbiBaTh
PEKOMEH/IalIUHU TI0
MOBBIIIICHUIO
HA/ISKHOCTH U
3¢hHEeKTUBHOCTH
(bYHKIIMOHUPOBAHU
s DHEPTOCHUCTEM;
3¢ dheKkTUBHO
UCTIOJIb30BaTh
METOBI
AHATUTHYECKOTO U
JKCMEPUMEHTAIBHO
TO MCCIIEIOBaHUS B
MIPAKTUYECKON
NeSITeTTHHOCTH.
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ACATCIIBHOCTH.

BJIA/IETh

OO6yuaromuiics HE
BJIaJICET WA B
HEJ0CTAaTOYHOU
CTCTICHH BJIQJICCT:
HaBBIKAMU
CaMOCTOSITEIIEHOTO
TUIAHUPOBAHUS
IKCIIEPUMEHTOB u
00paboTku
TIOJTYYSHHBIX
pE3yNbTaTOB;
crocoOHOCTH
MPaBUJIBHO OJOUPATh
COOTBETCTBYIOIIUE
MaTeMaTU4eCKue
UHCTPYMCHTBI
OTHMCAHUSA
(bU3HYECKUX SBICHUN;
pa3BUTHE
KPUTHYECKOTO
MBIIUICHHSI u
AQHATUTUICCKUX
crocoOHocTel
PUMCHHATEITHHO K
HayYHBIM
JTUCIWILTAHAM;  OIIBIT
paboTel ¢ Hay4HOI
JUTEpaTypou 51
CHeIHAIN3UPOBAHHBI
MU HCTOYHUKAMH JUIS
MOBBIIIICHHUS
cOoOCTBEHHOMU
KOMITETCHITHH.
MPAKTHYECKOE
BIAJICHUE  TEXHUKOU
BBITIOJTHCHHUS
TEOPETUIECKUX
pacueToB u
00paboTku
AMIHUPUICCKUX
JTAHHBIX;
IPaMOTHOTO
MOCTPOEHHUS THUIOTE3
u COCTAaBJICHUS
OTYETOB 1o
pe3yabraram
UCCJICJIOBAHUMN; OIIBIT
CaMOCTOSITEIIEHOTO
MIPOBEACHUS
1abopaTopHO-

JUIS

HaBBIK

OO6yuaromuiics
BJIaJICET B HETIOIIHOM
o0beMe U MpOsBISIET
HEJIOCTaTOYHOCTh
BIIAJICHUS:
CaMOCTOSITEIIEHOTO
TUTAHUPOBAHUS
JKCTIIEPUMEHTOB |
00paboTku
TIOTYYEHHBIX
pEe3yJIbTaTOB;
CIIOCOOHOCTH
PaBUIEHO
noaouparTh
COOTBETCTBYIOIINE
MaTreMaTu4eCcKue
UHCTPYMEHTHI
OTIMCAHHUS
buznyeckux
ABJIICHUW;, pa3BUTHE
KPUTHUYECKOTO
MBIIUTICHUS "
aHAJTIUTHYECKUX
crocoOHocTel
OPUMEHHUTENBHO K
Hay4YHBIM
JUCLUIUIMHAM; OIIBIT
paboThl ¢ HayyHOMU

JJIA

JIUTEPATYPOH 51
ClIeLIMaTN3UPOBAHH
BIMH  HCTOYHHKAMH
JUISt TTOBBIIIICHUS
COOCTBEHHOM
KOMITCTCHITHH.
MPaKTUYECKOE
BIaJCHUE TEXHUKOU
BBITTOJTHEHUSI
TEOPETHUECKUX
pacueToB u
00paboTku
SMITUPUYECKUX
JTAHHBIX HaBBIK
rPaMOTHOTO
MOCTPOCHHS THIIOTE3
u COCTaBJICHUS
OTUYETOB o
pe3yabTaram
HCCIICAOBAHMIA; OIBIT
CaMOCTOSITEJIbHOTO
MIPOBEICHUS

OO6yuaromumcs
JIOTTY CKArOTCS
HE3HAYUTEIbHBIC
OIIMOKH,
HETOYHOCTH,
3aTpyAHECHHUS,
YaCTUYHO
BIIAJICET:
Hasbikamu
CaMOCTOSITEIIbHOT
0 TUIAHUPOBAHUS
AKCIIEPUMEHTOB H
00paboTku
MOJTYYEHHBIX
pe3yJbTaToB;
CrocoOHOCTH
MIPaBUIILHO
noaouparhb
COOTBETCTBYIOILIU
e
MaTeMaTH4eCKue
WHCTPYMEHTHI
JUTSt ONMCaHus
buzmIecKux
SIBIICHUI;
pa3BUTHE
KPUTUYECKOTO
MBIIICHUS u
AHAJTUTHYECKUX
crocoOHOCTEH
MIPUMEHUTEIBHO K
Hay4YHBIM
JUCUUIUIMHAM;
ONBIT paboThl C
Hay4HOU
JUTEpaTypod U
CHelraIu3upoOBaH
HBIMH
HMCTOYHUKAMM JJIs
MTOBBIIICHHS
COOCTBEHHOU
KOMTIICTCHITUH.
MIPaKTUYECKOE
BIIAZICHUE
TEXHUKOU
BBITIOJTHCHHUS
TEOPETUYECKUX
pacdeToB u
00paboTku
AMITUPUIECCKHUX

OO6yuaromuiics
CBOOOJIHO
MPUMEHSIET
MOJIyYCHHBIC
HaBBbIKH, B TOJIHOM
oOneMe BhajeeT:
Hagsikamu
CaMOCTOSITEIHHOTO
TUTAHUPOBAHUS
SKCIIEPUMEHTOB U
00paboTku
MOJTYYCHHBIX
pE3yJbTaToB;
CIoCOOHOCTH
MPABUIBLHO
noaoupaTh
COOTBETCTBYIOLLIUE
MaTeMaTHYeCKHe
UHCTPYMEHTHI  JUIS
OTIMCaHUs
buznyeckux
ABJICHUW; pa3BUTHE
KPUTHUYECKOTO
MBIILICHUS u
AHATUTUYECKUX
CIOCOOHOCTEH
MPUMEHUTENBHO K
HayYIHBIM
TUCIUILTAHAM;
ONBIT paboThl C
Hay4YHOU
JUTEpaTypou 5
CIeUaIu3upOBaHH
BIMH HCTOYHHKAMU
JUISE  TIOBBIIICHHUS
cOOCTBEHHOM
KOMIIETCHIINH.
MPaKTUYECKOE
BJIa/ICHUE
TEXHUKOU
BBINIOJIHEHUS
TEOPETHUECKUX
pacueToB u
00paboTku
SMITUPUYECKUX
JTAHHBIX; HaBBIK
rPaMOTHOTO
MTOCTPOCHHS
TUIIOTE3 u
COCTaBJICHUS
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9KCTIIEPUMEHTAIBHOM
paboThl U MOATOTOBKHU
TEXHUYECKUX
JIOKYMEHTOB;
COBEpILEHCTBOBaHHE
npogeCcCHOHATEHOTO
MacTepcTBa nyTeM
MIOCTOSTHHOTO
U3y4YEeHHUs
COBPEMEHHBIX
TEXHOJOTMH U HOBBIX
METOJIOB ~ HayKu W
TEXHUKH.
OBITH
IpPaMOTHO
UHTEPIPETHPOBATH
MOKa3aHus
U3MEPUTEITEHBIX
npubOopoB u
JIATYHUKOB; UMETH
HaBBIKU OBICTPOTO
INPUHATUS PELICHUMN B
ABAPUMHBIX
CUTyaIusx; o0ianarh
CIIOCOOHOCTHIO
cobuparb u
CHCTEMaTH3UPOBaTh
HEO0OXOIUMYIO
uHbOpMAITHIO
BBISIBIICHHS
HapylIeHU!
TEXHOJOTHYECKOTO
nporecca;  CBOOOIHO
OPHEHTUPOBATHCS B
COBPEMEHHOMN
TEXHUYECKOU
JAUTEpaType u
MCTOYHHKAX
HOPMAaTHBHBIX aKTOB.

CIIOCOOHBIM

TS

nabopaTopHo-
AKCIEPUMEHTAIBHOMN
paboThI u
MOJTOTOBKHU
TEXHUYECKUX
JIOKYMEHTOB;
COBEpILEHCTBOBaHHE
npo¢eCcCHOHATEHOTO
MacTepcTBa  MyTeM
MOCTOSTHHOTO
U3yUYEeHHUs
COBPEMEHHBIX
TEXHOJIOTUI u
HOBBIX METO/IOB
HAayKH U TEXHUKH.
OBIT  CHOCOOHBIM
IPaMOTHO
UHTEPIIPETUPOBATh
MOKa3aHus
U3MEPUTEIbHBIX
npudopoB u
JTaTYUKOB; UMETh
HaBBIKMU  OBICTPOTO
NPUHATUS PEIICHUI
B aBapUKHBIX
CUTyalusX;
o0agare
CIOCOOHOCTHIO
cobuparb u
CUCTEMAaTU3UPOBATh
HEOOXONMYIO
UH(OPMAITUIO
BBISIBJICHUS
HapyILIEeHUN
TEXHOJOIMYECKOTO
nporecca; cBOOOAHO
OpPUEHTUPOBATHCA B
COBPEMEHHOM
TEXHUYECKOU
JUTEepaType U
UCTOYHHKAX
HOpPMAaTHBHBIX aKTOB.

TSt

JAHHBIX;  HABBIK
IPaMOTHOTO
MOCTPOEHUS
THITOTE3 "
COCTaBIICHUS
OTYETOB
pesyibraTam
HCCIICIOBAaHUM;
OTIBIT
CaMOCTOSITEIILHOT
0 MIPOBEICHHUS
nmaboparopHo-
AKCIIEPUMEHTAIbH
oif paboTel U
MOJITOTOBKH
TEXHHYECKHX
JOKYMEHTOB;
COBEPIICHCTBOBA
HUE
npodeccuoHanbH
Or0  MacTepcTBa
myTeM
MOCTOSTHHOTO
W3yYeHUs
COBpPEMEHHBIX
TEXHOJIOTUI 51
HOBBIX  METOIIOB
HAyKH U TCXHUKHU.
OBITH CITOCOOHBIM
TPaMOTHO
HUHTEPIPETHUPOBAT
b MTOKa3aHUs
M3MEPUTENbHBIX
puOopoB "
JaTYNKOB, HUMETh
HaBBIKH OBICTPOTO
MPUHSATUS
peleHuit B
aBapUKHBIX
CUTYyaIsX;
o0nanarh
CrIoCOOHOCTBHIO
coouparh u
CUCTEMAaTU3UPOBa
Th HEOOXOAUMYIO
HHGOPMAITUIO TS
BBISIBJICHHUS
HapylIEeHUN
TEXHOJIOTHYECKOT
0 mpoiiecca;
CcBOOOIIHO

Io

OTYETOB
pe3ynbraTtam
HUCCIICIOBAHUM;
OIIBIT
CaMOCTOATEILHOTO
MIPOBEIACHHUS
nabopaTopHo-
IKCTICPUMEHTAITHHO
i paboThI u
MTOATOTOBKH
TEXHHYECKHUX
JIOKYMEHTOB;
COBEpIIICHCTBOBAHU
e
npoeccruoHaIbHOT
0 MacTepCcTBa
nyTeM
ITOCTOSTHHOTO
U3y4YeHUs
COBPEMEHHBIX
TEXHOJOT UM u
HOBBIX METOIOB
HAyK{ U TEXHUKHU.
OBITH  CIIOCOOHBIM
TPaMOTHO
UHTEPIIPETHPOBATH
MOKa3aHus
U3MEPHUTEILHBIX
npudopoB u
JIAaTYNKOB,  HMETH
HaBBIKK OBICTPOTO
TPUHSTHS
peleHni B
aBapUIHBIX
CUTYaIusX;
o0nagaTh
CIIOCOOHOCTBIO
cobuparb u
CUCTEMAaTU3UPOBAT
b HEOOXOAMMYO
uHGOPMAIUIO IS
BBISIBIICHUS
HapylIeHUN
TEXHOJIOTUYECKOTO
nporecca;
cBOOOIHO
OpPUEHTUPOBATHCS B
COBPEMEHHOM
TEXHHUUYECKOU
JTUTEepaType u
HCTOYHHKAX

10
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OpUEHTUPOBATHCS
B  COBPEMEHHOH
TEXHUYECKOU
JMTeparype u
HCTOYHHUKAX
HOPMaTUBHBIX
aKTOB.

HOPMATUBHBIX
aKTOB.

Kox m HamMmenoBanme kommnereHuuun OIIK-4. CrocodeH HCHOJIL30BATH METOAbI aHAJH3Aa H
MO/IeJTUPOBAHMS YJIEKTPUUECKHUX Leneld U JJIeKTPHUYeCKUX MAIINH

Kpurepun onenuBanus

Jran

(yPOBeHb) HEYI0OBJIECTBOPUTEJIbHO Yi10BJE€TBOPUTEJIbHO xopomo OTJIMYHO

3HATH OO6yuarommuiics OO6yuaromuiics OO6yyarommuiics OOyuarommuiics
JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET
IOJTHOE ~ OTCYTCTBHUE | HEMOJIHOE YaCTUYHOE HOJIHOE
WIA  HEIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COOTBETCTBHE CJICAYIOIIMX 3HAHUMU: | CIETYIOLINX CJICAYIOIINX
CIEAYIOIIMX 3HAHUU: | 3HATh OCHOBHBIC | 3HAHU: 3HaTh | 3HAHUM: 3HATh
3HaTh OCHOBHBIC | TIOHATHS U 3aKOHBI | OCHOBHBIE OCHOBHbBIE TOHSATHUS
NOHSATUS W 3aKOHBI | JEKTPOTEXHUKH; MIOHSATHUS u|u 3aKOHBI
JNEKTPOTEXHUKH; pas3buparscs B | 3aKOHBI JNEKTPOTEXHUKH;
pa3duparbcsi B TEOPHUU | TEOPUM  LENed U | AIEKTPOTEXHUKH; | pa3douparhes B
Hened M CYUIHOCTH | CYIIHOCTH pa3buparbcsi B | TeEOpUM Lenel u
ANIEKTPOMArHUTHBIX ANIEKTPOMATHUTHBIX | TEOPUHM WENed M | CYIIHOCTH
SBJICHUH; TOHUMATH | SBJICHUH; MOHUMATh | CYLUIHOCTH NIEKTPOMArHUTHBIX
TPUHIIHIIEI, TPUHIIHIIEI, ANIEKTPOMArHUTH | SIBJICHUU;
OpUMEHseMble  TpH | IPUMEHSEMbIE TPH | bIX SBJICHUH; | TOHUMATh
POEKTHPOBAHUH POEKTHPOBAHUH MIOHUMATh TPUHIHTIEI,
NEKTPUYECKUX ILIeTeH | 3MEeKTPUUECKUX HPUHIUIIGI, OpUMEHsIeMble TpU
Y MaIlIvH. erel ¥ MallvH. pUMEHSIEMbIe POEKTHPOBAHUH
3HaTh TUIIOBbIE | 3HATh TUIOBBIC | IPU EKTPUUYECKUX
METOTUKHI pacyera | METOIMKHA  pacyeTa | MPOSKTUPOBAHWHU | LIETICH W MaIluH.
NEKTPUYECKUX LIeTeH | 3IMEKTPUUECKUX AMEKTPUIECKUX 3HaTh TUIIOBbIE
U ANIEKTPUYECCKUX | TeTIer W | IIeneil ¥ MalliH. | METOJUKH pacueTa
MallliH; BJIAJICTh | AEKTPUUECKUX 3HaThb  THUIOBBIE | AMEKTPUUYECKUX
NPUHIAIIAMA MaIllvH; BJIAJICTh | METOIUKH nernen "
ONTUMM3ALUU HPUHIUIIAMU pacuera NEKTPUYECKUX
PEKUMOB paboThI | ONTUMU3AIIH ANMEKTPUIECKUX MallliH;  BIAJIETh
3NIEKTPOOOOPYIOBaHU | peXKMMOB  paboTHI | 1enei U | IpUHIMIIAMHU
s; 3HaThb  IpaBHIA | JIEKTPOOOOPYIOBAH | SJIEKTPUICCKHUX OTITUMH3AIHA
OTepaTUBHON usl; 3HATh INpaBWiIA | MAlllMH; BJIAJCTh | PSKUMOB  PabOTHI
KOPPEKIIUM CXEeM | | OIepaTUBHOM MPUHITUTIAMA 3JIEKTPOOOOpYIOBa
yCIOBUI KOPPEKLUH CXEM U | ONTUMHU3ALHIH HUS; 3HaTh
IKCIUTyaTaIuu yCIIOBHI PEKUMOB paboOTHI | MpaBmiIa
NEKTPUUYECKOI JKCIUTyaTalluu 3NEKTPOOOOPYIOB | ONEepaTUBHOM
armaparypebl. ANEKTPUYECKOI aHHS; 3HaTh | KOPPEKIIMHA CXEM U
3HaTh OCHOBHBIE | armapaTypsbl. npaBuia yCIOBUH
NOJIOKEHHsI ~ TEOPHUH | 3HATh OCHOBHBIC | OTIEPATHBHOMN IKCIUTyaTaluu
3NIEKTPOMArHUTHOTO HOJOXKEHUsI TEOPHUU | KOPPEKLUHU CXEM | AIEKTPUUECKON
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OJIS; BJIQJIETh | AIIEKTPOMAarHUTHOTO | U YCIIOBUH | ammaparypsbl.
METOJIMKaMH aHaju3a | TOJIs; BIAACTh | DKCIUTyaTalluu 3HaTh ~ OCHOBHBIC
u MOJIEIUPOBAHUS | METOIUKAMU ANEKTPUIECKOMN MIOJIOKEHHSI TEOPHH
ANMEKTPUUECKUX IIeTIeH | aHaIu3a U | amnmapaTypsl. AIIEKTPOMArHUTHOT
u MalI¥H; | MOAETUPOBAHUS 3HaTh OCHOBHBIC | O TIONS;, BIAACTh
pazouparbcs B | DIIEKTPUYECKHUX TTOJIOXKECHHST METOJIMKAMH
pacueTax Heneil ¥ MalluH; | TCOPUU aHanmza u
JNEKTPOMEXaHUYECKU | pa30ouparbes B | 9JIEKTPOMAarHUTHO | MOJAETUPOBAHUS
X BETUYMH; TIOHUMAaTh | pacyeTax ro TOJIS; BIAJETh | AEKTPUUYECKUX
BIIUSTHUC AIEKTPOMEXAHUYECK | METOIAMKAMU nerned W MalluH;
KOHCTPYKTHUBHBIX ux BEJIMUWH; | aHAIH3a u | pa3buparbcs B
ocobeHHOCTeH U | IOHUMaTh BJIUSHUE | MOACIMPOBAHUS | pacueTax
MaTepuaoB Ha | KOHCTPYKTHUBHBIX ANEKTPUIECKUX AIIEKTPOMEXaHUYEC
XapaKTEPUCTUKHU ocoOeHHOCTeH U | Uened W MallWH; | KUX BEJINYWH,;
ANEKTPUIECKUX MaTepuaioB Ha | pa3dupaTbCs B | MOHUMATh BIUSHUE
YCTPOWMCTB. XapaKTEPUCTHKU pacuderax KOHCTPYKTHUBHBIX
ANEKTPUIECKUX ANIEKTPOMEXaHUYe | OCOOEHHOCTEH |
YCTPOWCTB. CKMX  BEJIMYWH; | MAaTepUaJIOB Ha
MMOHUMATh XapaKTEePUCTUKH
BITUSIHUE AIIEKTPUUECKUX
KOHCTPYKTUBHBIX | YCTPOMCTB.
ocoOeHHOCTeH U
MaTepuaioB  Ha
XapaKTePUCTUKHU
ANEKTPUIECKUX
YCTPOWCTB.
yMeThb OO0yuaromuiics He | OOyuaromuiicst OO6yuaromuiics OOyuaromuiics
yMmeeT W B | IEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
HEJ0CTAaTOYHON HEIIOJIHOE YaCTUYHOC MOJTHOE
CTENIEHU YMEET: YMETh | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
paccUYUTHIBATH CIIEIYIOIINX CIIeTYIOIITUX CJICIYIOIINX
JNEKTPUYECKUE LEeNH | YMEHUI: YMETh | YMEHUM: YMEHUM: yMETh
pa3IuyHOM paccYUTHIBATH yMETh paccUYuTHIBATh
CIOXHOCTH; CTPOUTH | JIEKTPUUYECKHUE LIETIH | pACCUUTHIBATD 3NEKTPUYECKUE
SKBUBAJICHTHBIC pa3IuuHOM ANEKTPUUECKUE Hernd  pa3IuvaHOn
CXEMBbI 3aMEIICHUs | CJIOKHOCTHU; CTPOUTH | LEMU Pa3IUYHOM | CIIOXKHOCTH;
peanbHBIX YCTPOWCTB; | SKBUBAJICHTHBIC CJIOKHOCTH; CTPOUTH
aHaJM3UPOBATh CXEMbl  3aMEIECHUS | CTPOUTD SKBUBAJICHTHBIE
MIEPEXOHBIC peanbHBIX SKBUBAJICHTHBIC CXEMBI 3aMeIeHUs
MPOLIECCHI B | YCTPOICTB; CXEMBI peabHbIX
ANMEKTPUIECCKUX aHAJTM3UPOBATh 3aMEIICHUS YCTPOMCTB;
MalIuHax; NEePEXOHBIE peanbHBIX aHaJM3UPOBATh
MOJIb30BAThCS MIPOIIECCHI B | YCTPOUCTB; MIePEXOTHBIC
COBPEMEHHBIMHU ANEKTPUUECKUX aHAJIU3UpPOBATh MPOLIECCHI B
cpencTBamMu MaIlIuHax; MepeXoIHbIE ANEKTPUIECKUX
BBIYHMCIIUTEIBHON M0JIb30BaThCsI MIPOLIECCHI B | MallIMHAaX;
TEXHUKU U | COBPEMEHHBIMU AMEKTPHUECKUX MOJIB30BAThCS
POrPaMMHOTO cpencTBamMu MallHaX; COBPEMEHHBIMU
obecrieueHus JUTSI | BBIYMCIIUTEITLHOMN TTOJIB30BAThCSI cpencTBamMu
MPOCKTUPOBAHUSL U | TEXHUKHU U | COBPEMEHHBIMU BBIYMCIIUTEILHON
pacuéra MIPOTrPaMMHOTO CpelCTBaMH TEXHUKH u
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DJICKTPUYICCKUX CXEM.

yMETh CO3/1aBaTh
METOTUKU pacuera
JJIA KOHKPETHBIX

TUIOB 3JEKTPUYECKHUX
ceTel M YCTaHOBOK;
OIIEPATUBHO HU3MEHSTh

PEXKUMBI paboThI
JIEKTPOLETIEN "
MaIIuH npu
U3MEHEHUN BHEIIHUX
dakTopoB WA
BO3HUKHOBEHUU
HETOoIa/10K;
OpPraHHU30BbIBAThH
MOHHUTOPUHT pabounx
XapaKTEPUCTUK
ANEKTPOOOOPYIOBAHU
s W CBOEBPEMEHHO
BHOCUTb U3MEHEHUS B
paboure cxemMbl U
PEXUMBI.

YMETh COCTaBIJIAATh
pacueTHbIe CXEMBI
AIEKTPUYECKUX LEenei
U ANIEKTPUUYECKUX
MalllVH; BbIOMpAThH
ONTHMAJIbHYIO CXEMY
3aMeIIEeHUs TUISL
KOHKPETHOTO THIA
YCTPOMCTBA;
IIPOBOJIUTH
UCIIBITaHUS
JNIEKTPUYECKUX
anmnaparoB "
KOHTPOJIUPOBATh
KaueCTBO
IIPOBOJIUMOTO
TECTUPOBAHUS;
IPUMEHATH
COBPEMEHHBIE
IPOrpaMMBI u
o0opynoBaHue TUIS
aBTOMaTHU3aluu
pacueToB "
MOJIEJIMPOBAHUS.

obecriedeHus JUIs
MPOEKTUPOBAHUS U

pacuéra
AIEKTPUYECKUX
CXEM.

YMETH CO371aBaTh
METOJMKH  pacyeTa
IS KOHKPETHBIX
THIIOB
AIEKTPUYECKHUX
ceTell U YCTAaHOBOK;
ONEepaTUBHO
U3MEHSITh  PEKUMBI
paboTsl
JIEKTpOLETIEN u
MaIluH npu
W3MEHEHUH

BHEIIHUX (haKTOPOB
WIN BO3HHKHOBEHUH
HETIONIAI0K;
OpraHHU30BBIBATh
MOHHUTOPHHT
pabouunx
XapaKTEepPUCTUK
AMEKTPO0OOPYIOBaH
Ul ¥ CBOEBPEMEHHO
BHOCUTh H3MEHEHHS
B pabo4mne CXeMbI U
PEKHMBI.

YMETh  COCTaBJISTH
pacyeTHbIE  CXEMBI
ANEKTPUUECKUX
nerneun "
ANEKTPUYECKUX
MallliH;  BBIOMPATH
ONITUMAIIEHYIO
CXeMy  3aMelICHUS
Ui KOHKPETHOTO
THIIa  YCTPOMCTBA;
POBOANUTH
UCTIBITAaHHS
ANEKTPUYECKUX
anmaparoB "
KOHTPOJINPOBATh
KayeCTBO
POBOAMMOTO
TECTUPOBAHUS;
NPUMEHSTD
COBpPEMEHHEIE
POTPaMMBI u
obopynoBaHue IS

BBIYHUCITUTENHHOM
TEXHHUKH u
MIPOrPaMMHOTO
obecriedyeHust st
MPOEKTUPOBAHUS
51 pacuéra
ANEKTPUIECKUX
CXEM.

yMETh CO3/aBaTh
METOINKHU
pacueta
KOHKPETHBIX
TUIIOB
ANEKTPUICCKUX
ceren u
YCTaHOBOK;
OTIepaTUBHO
U3MCHSATh
peXHUMBI  pabOTHI
ANEKTpOLEHe U
MaIIfH npu
U3MEHEHUH
BHEITHUX
(hakTopoB WA
BO3HUKHOBEHUU
HETIONAJI0K;
OpPraHU30BHIBAThH
MOHHUTOPHHT
pabounx
XapaKTEPUCTUK
ANEKTPOOOOPYI0B
aHUs u
CBOEBPEMEHHO
BHOCHUTH
W3MEHEHUSs B
pabodre cxembl U
PEXHUMBI.

YMETh COCTaBIISATh
pacueTHbIe CXeMbI
ANIEKTPUICCKUX
nerneun Hu
ANIEKTPUICCKUX
MaIllvH;
BBIOMPATH
ONTUMAJILHYIO
cxemy
3aMeleHUs
KOHKPETHOTO
TUTIA YCTPOWCTBA;
MTPOBOJIUTH
UCTIBITaHUS

JUTSL

TS

MPOrpPaMMHOTO
obecrieueHus s
MPOEKTUPOBAHUSA H
pacuéra
ANEKTPUIECKUX
CXEM.

yMETh  CO3[aBaTh
METOJMKH pacuera
IUISE  KOHKPETHBIX
TUTIOB
ANEKTPUIECKUX
CETeH U yCTAaHOBOK;
OTIepaTUBHO
U3MEHSTh PEKUMBI
paboThI
ANEKTpoOUENed |
MaIIiH npu
U3MEHEHUHN
BHEITHUX
¢dakTopoB WIn
BO3HUKHOBEHUU
HENoJa/10K;
OpPTaHU30BHIBATh
MOHHTOPUHT
pabounx
XapaKTEePUCTHK
3NIEKTPOOOOpyIOBa
HUS "
CBOEBPEMEHHO
BHOCHUTH
U3MEHEHUS B
pabouue cxeMbl H
PEXKHUMBI.

YMETh COCTaBIISIThH
pacueTHbIE CXEMBI
EKTPUICCKUX
nerneun "
EKTPUICCKUX
MAaIlWH;, BHIOMPATH
ONTUMAJTHFHYIO
CXeMy 3aMelIeHUs
JUIST  KOHKPETHOTO
TUNIA YCTPOICTBA,
MIPOBOJIUTH
UCTIBITaHUS
EKTPUICCKUX
anmnapaToB u
KOHTPOJUPOBATH
KauecTBO
IPOBOJIUMOTO
TECTUPOBAHUS;
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aBTOMaTH3aluU ANMEKTPUIECKUX OPUMEHSTh
pacueToB U | anmaparoB U | COBpeMEHHbIE
MOZETUPOBAHUS. KOHTPOJIUPOBAaTh | MPOrpaMMBbl U
Ka4eCTBO obopynoBaHue st
IIPOBOJMMOTO aBTOMaTH3alUU
TECTHPOBAHUS; pacueToB "
IPUMEHSTh MOZEITUPOBAHUS.
COBpPEMEHHBIE
IPOTrpamMMBbl u
obopynoBaHue
st
aBTOMaTH3aINN
pacyeToB u
MOJICTTUPOBAHHSI.

BaaaeTh | OOyyaromuiics He | OOyuaromuiicst OO6yuaromumcs OO0yuaromuiics
BIIaJIeeT WIn B | BJIaJieeT B HEMOJIHOM | JOIMYCKAIOTCs CBOOOIHO
HEZ0CTaTOYHON 0o0beMe U MPOSBISAET | HE3HAUUTENIbHbIE | IPUMEHSET
CTETEeHU BJIaJICET | HEOCTATOYHOCTD OLINOKH, HOJTy4YEHHbIE
HaBBIKAMU: BIIAJICHUS HETOYHOCTH, HaBBIKH, B TOJHOM
CBOOOIHO HaBBIKAMU: 3aTpyAHEHUs, o0beMe  BlajaeeT
OTIepHPOBATH CBOOOITHO YaCTUYHO HaBBIKAMU:
OCHOBHBIMHU 3aKOHaMH | OIIEpUPOBATh BJIaJIeeT CBOOOIHO
AIEKTPOTEXHUKH U | OCHOBHBIMH HaBBIKAMHU: OTIepPHPOBATH
(dbopmynamu pacy€ToB; | 3aKOHAMHU CBOOOAHO OCHOBHBIMHU
YBEpEHHO pelarh | AMEKTPOTEXHUKH ¥ | OIIEPUPOBATH 3aKOHaMHU
IpakTH4ecKue 3anadu | popmynamu OCHOBHBIMHU NEKTPOTEXHUKU U
NPOCKTHPOBAHUS M | pacu€ToOB; YBEPEHHO | 3aKOHAMH dopmynamu
JKCIUTyaTalluu pelarb ANEKTPOTEXHUKHU | pacy€roB;
ANIEKTPOYCTAHOBOK; NPaKTUIECKHE " dbopMynamu | yBEpEHHO pemarb
npuoOperaTb  HOBBIE | 3aJlau pacyéTos; HpaKTUYECKHE
3HaHUSI W YMEHUS B | IPOCKTUPOBAHMS U | YBEPEHHO pelIarh | 3aJaqu
nporecce JKCIUTyaTaluu MPaKTUYECKHE HNPOEKTHUPOBAHUS U
camMoo0pa3oBaHMsl ¥ | NEKTPOYCTAHOBOK; | 3a/1auu IKCIUTyaTaluu
OCBOEHHs IIEpPEIOBBIX | MPHOOpPETaTh HOBBIC | IPOCKTUPOBAHUS | 3JIEKTPOYCTAHOBOK;
JOCTH)KEHU HAayKW W | 3HAHWSA W YMCHHUS B | M OKCIUTyaTalld | mpuoOpeTaTh
TEXHUKH B  cdepe | mpouecce 3NIEKTPOYCTAHOBO | HOBBIE 3HAHUS U
ANIEKTPOIHEPTETHKH. camooOpa3oBaHusl W | K; TIpuoOpeTaTh | yMEHHUS B Ipoliecce
OBICTPO OCBOGHUS HOBBIE 3HAHMA M | CaMOOOpa30BaHUS
a/IaTHPOBATHCSI K | IepeaoBhIX YMEHUS B|H OCBOCHUS
HOBBIM YCIOBUSAM | JIOCTH)KEHUM HAyKH | Ipolecce Hepe1oBbIX
paboThI U TEXHUKU B cepe | camooOpa3oBaHusl | JOCTHKEHUN HAyKu
JNIEKTPOOOOPYIOBAHU | BJIEKTPOIHEPIeTUKU. | U OCBOEHUS | U TEXHUKH B cepe
S; BIAJIETh crioco0amu | ObICTPO NepeOBBIX AJIEKTPOIHEPIETUK
HACTPOUKHU U | aIanTUPOBaThCcAd K | JOCTHXKCHHUN u.
peryIupoBaHUs HOBBIM  YCIIOBHSIM | HAYKH M TEXHHUKH | OBICTPO
NEKTPUYECKOTO paboThI B cdepe | ananTUpoBaTbCcs K
000opyIoBaHus; ANEKTPOOOOPYAOBAH | AMEKTPOIHEPIETH | HOBBIM  yCJIOBHSIM
YBEpEeHHO paboTarh C | us; BJIAJICTh | KH. paboThI
COBPEMEHHBIM crocobamu OBICTPO 3JIEKTPOOOOpYIOBa
00opynoBaHHEM U | HACTPOHKHU U | aanTUPOBAThCS K | HUS; BJIAJICTh
UHCTPYMEHTAMHU peTyIHpOBaHUS HOBBIM YCIIOBHSIM | CIIOCOOaMHU
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KOHTPOJIS
JJIEKTPOIHEPIUH.
OCBOHUTH
JKCIIEPUMEHTAIIbHBIX
HUCCIIEIOBAaHUN
MEKTPOTEXHUYECKHUX
YCTPOMCTB;
npuobpectu
YCTONYUBBIN
BBIIIOJIHEHUS
IEKTPUIECKUX U
MarHUTHBIX
U3MEPEHUN c
HCITOJIb30BAaHUEM
COBPEMEHHOIO
00opynoBaHus;
HAy4UThCS
(uKCHpOBaTH
pE3yNbTaThI
WU3MEpPEHHUN u
0QopMIIATH
COIIaCHO
YCTaHOBJIEHHBIM
CTaHJapTam.

Ka4yeCTBa

MCTOOUKH

HaBBIK

OTYETEHI

IEKTPUYECKOTO
000opynoBaHus;
YBEpEeHHO paboTaTh
c COBPEMEHHBIM
o0opyoBaHueM U
WHCTPYMEHTaMHU
KOHTPOJISL  KayecTBa
JJIEKTPOIHEPIUH.
OCBOMUTH  METOIUKHU
JKCIIEPUMEHTAIIBHBIX
HUCCIIEIOBAaHUN
JIEKTPOTEXHUYECKH
X YCTPOMCTB;
npuobpectu
YCTOMYMBBIA HaBBIK
BBIIIOJIHEHUS
AIEKTPUYECKUX U
MarHUTHBIX
U3MEPEHUN c
HCITIOJIb30BAaHUEM
COBPEMEHHOIO
000pyIoBaHus;
HAy4HUTbCS
(dukcupoBaTh
pE3yNbTaThl
WU3MEPEHHUN u
oopMIIATE  OTUETHI
COIIaCHO
YCTaHOBJIEHHBIM
CTaHJapTam.

paboThI
ANEKTPOOOOPYIOB
aHUS; BIIAJIETh
criocobamu
HaCTPOWKHU u
peryaupoBaHus
ANEKTPUIECKOTO
000pyIOBaHUS;
YBEpEHHO
paborarb c
COBPEMEHHBIM
o0opynoBaHUEM U
MHCTPYMEHTAMU
KOHTPOJIS
KauecTBa
ANIEKTPOIHEPTUH.
OCBOUTD
METOANKHU
HKCTIEPUMEHTAJIbH
BIX HUCCIIEAOBAHUN
ANEKTPOTEXHUYEC
KX  YCTpPONCTB;
npuodpecTu
YCTOMYMBBIN
HaBBIK
BBITIOJTHEHMUSI
ANEKTPUUYECKUX U
MarHUTHBIX
U3MEPEHUN c
HCIOJIb30BaHUEM
COBPEMEHHOTO
000pyIOBaHUS;
Hay4YUTbCS
(buKcupoBaTh
pe3yNbTaThl
W3MEPEHUI u
oopmIATh
OTUETHl COIVIACHO
YCTaHOBJIEHHBIM
CTaH/JapTaMm.

HaCTPOMKH u
perylnMpoBaHus
IEKTPUYECKOTO
000pyIOBaHNUS;
YBEpEHHO paboTaTh
C  COBpPEMEHHBIM
o0opylOBaHHEM U
UHCTPYMEHTaMU
KOHTpPOJISl KayecTBa
AIIEKTPOIHEPTHUH.
OCBOMUTb METOIUKH
DKCIIEPUMEHTAJIbH
BIX HCCIEIOBaHUU
IEKTPOTEXHUUYECK
170, YCTPOMCTB;
npuolpectu
YCTONYUBBIN
HaBBIK
BBITIOJTHEHHUS
ANMEKTPUYECKUX U
MarHUTHBIX
WU3MEPEHHUN c
MCIIOJIb30BaHUEM
COBPEMEHHOTO
00opyHIoBaHus;
HAy4UThCS
bukcupoBaTh
Ppe3yJIbTaThl
U3MEPEHUN u
0hOpMIISATH OTYETHI
COIIaCHO
YCTaHOBJICHHBIM
CTaHJapTaM.

6.4.2. MeTonnka oueHMBAHUS Pe3yJIbTATOB IPOMEKYTOUYHOM aTTeCTAlUMN

ITokazaremssMu OLICHUBaHUA KOMHGTGHHI/Iﬁ Ha oTaIric HpOMeHCYTOqHOﬁ arTcCTauu 110 JUCHUIIIINHE

«Crenpaznensl TODy ABIAIOTCS pe3yabTaThl 00yUYEHUS 110 TUCIUIUINHE.
O11eHOYHBIH JIUCT Pe3yJbTaTOB OOYUYCHHUS MO TUCITUILINHE

Kon xommnereHnu

3HaHus

VYmenus

HaBbikn

YpoBeHb
copMHpOBaHH
OCTH

KOMIICTCHIIN U
HA TaHHOM
srare / oleHKa

OIIK - 3. 3HATh OCHOBHBIE Ha ypOBHE YMEHWI: | Ha YpPOBHE
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Criocoben 3aKOHBI MPUMEHSTh 3HAHUS | HABBIKOB:
MPUMEHSTD €CTECTBEHHOHAYYH | 3aKOHOB MPUPOABI U | CAMOCTOSTEIHLHOTO
COOTBETCTBYIOIIM | BIX AUCIUIUIMH U MaTeMaTUKd  TpH | ITTAaHUPOBAHUS
i pusmko- 00acTH ux aHamn3e AKCIIEPUMEHTOB U
MaTeMaTU4eCKUl | IPUMEHEHUS; ¢buznueckux 00paboTku
anmnapar, MeToJpl | TOHUMAaTh MIPOLIECCOB U | IOJyYEHHBIX
aHanu3a u NPUHIUIIBL 1 SIBJICHUA; PEe3yJIbTaToB;
MOJICIUPOBAHUS, | METOABI AIreOphl, JIEMOHCTPUPOBATh | CIIOCOOHOCTH
TEOPETUYECKOTO U | MaTEMaTHYECKOTO yMEHHe NPaBUIBHO
SKCIEpPUMEHTAIbH | aHaJIK3a, MHTEPIIPETUPOBATh | MOIOUPATh
Oro UCCeIoBaHus | TU(PepeHINaIBHOT | TTOTyYeHHbIE COOTBETCTBYIOIIHE
IIPU peIIeHUuU O U UHTETPAJIIbHOTO | JaHHBIC U BBISBISATH | MATEMaTUYECKUe
npodeCCHOHANIBH | NCUUCIICHU, 3aKOHOMEPHOCTH B | MHCTPYMEHTBI IS
BIX 337124 YHUCIIEHHBIX SKCIEPUMEHTAJIbHBI | OMUCAHUS
METO/IOB; X  HUCCIENOBaHUAXK; | pU3HUECKUX
OCO3HaBaTh dbopMyIpoBaTh SBJICHUI; pPa3BUTHUE
dusnueckue BBIBOJIBI U | KpUTUYECKOTO
SBJICHUS U 3aKOHBI | 0O0CHOBaHHO MBIIUICHUS u
MEXaHUKH, BEIOMpATh METOJBI | AaHATTUTHYECKHIX
TEPMOJANHAMHUKHU, HUCCIIENOBAaHNII  HA | cHOoCOOHOCTEN
ANEKTPUYECTBA, OCHOBE NPUMEHHUTEIBHO K
MarHeTusMma, (byHIaMEHTAIbHBIX | HayYHBIM
OTITHUKH; BUJICTh HAYyYIHBIX JTUCIUTUTAHAM;
B3aMMOCBSA3b MIPUHIIUIIOB. OmbIT  paboTBl €
MEXTY CIocoOHOCTh Hay4YHOU
TEOPETUUECKUMU CTaBUTh 3aJauyd U | JUTEpaTypoit u
3HAHUSMH ONpENeNATh  LEJH | CHEIHATU3UPOBAHH
€CTECTBEHHBIX HAyK | UCCIEOBAHUMA B | BIMU HCTOYHUKAMHU
U TIPaKTHYECKUM cBoei TUTST MTOBBIIICHUS
MIPUMEHEHHUEM. npodeCCHOHATBHOM | COOCTBEHHOM
3HaTh OCHOBBI JesTeIbHOCTH; KOMIETEHITUH.
(D770 08 yMEHUS  BBIOpATh | MPAKTHYECKOE
MaTeMaTu4ecKoro aJIeKBaTHBIE MOJIETIH | BJIaJIeCHUE TEXHUKOU
anmapara, u METOJMKH | BBITIOTHEHHUS
HEOOXOIUMOTO JUIsl | aHaJIM3a M pacyeTa | TEOPEeTHUECKUX
MOCTaHOBKH U IpU  BBINOJIHEHUH | PACUETOB u
pelieHus MIPOEKTOB; HABBIKH | 00paboTKH
HCCJIEZIOBATENIbCKUX | pa3paboTKu AMIUPUYECKUX
3aJa4; IOHUMAaTh aJITOPUTMOB U | JaHHBIX; HABBIK
pa3IuyHbIe METOIHK IrpaMOTHOTO
MOAXO/BI K MaTeMaTu4ecKoro MOCTPOCHUS
MIPOBEICHUIO MOJICIUPOBAHUST U | TUIIOTE3 u
aHanu3a u KOMIIBIOTEPHOTO COCTaBJICHHUS
MOJIEITUPOBAHHUS COTIPOBOXKICHUS OTYETOB o
CJIOKHBIX CUCTEM; HKCTIEPUMEHTOB; pe3yibTaram
3HaHHE METO/IOB CIIOCOOHOCTH UCCJIEJIOBAHU;
OpraHu3anuy 1 00pabarsIBaTh OIIBIT
UHTEpIIpeTaluu pe3ybTaThl CaMOCTOSITEJIbHOTO
pE3yNbTaToB U3MepeHuit U | IpOBEJCHHUS
SKCIEPUMEHTAJIbHBI | OLEHUBATh naboparopHo-
X UCCIIEIOBaHUIA; MOTPEIIHOCTH HKCTIEPUMEHTAIBHO
BJIAJETh BBEIYHCJICHUH. " paboThI U
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METOAOJOTUEN
OILIEHKH TOYHOCTH
MOJENIEN U
JIOCTOBEPHOCTHU
BBIBOJIOB.

3HATh KJIIOYEBbIE
POOIEMBI
AIIEKTPOIHEPreTuye
CKOM OTpaciy;
MOHUMATh (PUBHKY
MPOTEKAIOIINX
MIPOLIECCOB U
MEXaHU3MBbI
BO3HUKHOBEHUS
HEHUCTIPABHOCTEN
000pynoBaHus;
3HaTh COBPEMEHHbIE
METObI
JTUArHOCTHKHU
COCTOSIHUSI
AIIEKTPOTEXHUUYECKO
ro 000py/IOBaHMUS;
yMETh
aHAJIM3UPOBAThH
TEXHUYECKYIO
JOKYMEHTAINIO U
HOPMATHUBHBIE AKTHI.

YMCTh BBISABIIATH
MPUYHHBI COOEB U
OTKa30B
ANMEKTPOOOOPYIOBaH
us; IJIaHUPOBATH
OKCTIIEPUMEHTBI U
HU3MCPCHUA JJISA
MIPOBEPKH
pabotocmnocoGHOCT
" CHUCTEMBI
ANEKTPOCHAOKEHUS;
CaMOCTOSITEITHHO
pa3pabaTbiBaTh
PEKOMEHIAUU  TI0
ITIOBBIIICHUIO
HAJICKHOCTH "
3¢ hEeKTUBHOCTH
(YHKIIMOHUPOBAHH
1 DHEProCHCTEM;
a¢hhexTUBHO
WCIIONB30BATh
METOJIBI
AQHATUTUYECKOTO U
AKCTIEPUMEHTAIBHO
'O HCCJIEAOBAHUA B
MPaKTUYECKON
ACATCIIBHOCTH.

MOJITOTOBKH
TEXHUYECKUX
JIOKYMEHTOB;
COBEpUICHCTBOBAHU
e
npodeccuoHanbHOT
0 MacTepcTBa MyTeM
MOCTOSTHHOTO
U3y4YeHUs
COBpPEMEHHBIX
TEXHOJIOTU I u
HOBBIX METOZIOB
HAYKU U TEXHUKU.
ObITh  CHIOCOOHBIM
TPaMOTHO
MHTEPIIPETUPOBATH
MOKa3aHUs
U3MEPUTENbHBIX
npubopoB "
JAaTYUKOB,  UMETh
HABBIKK ~ OBICTPOTO
NPUHSTUSL PEIICHUN
B aBapUIHBIX
CUTYaIUsIX;
obmanarh
CIOCOOHOCTHIO
cobuparb u
CUCTEeMaTU3UpOBATh
HEOOXOTUMYIO
uHopmaro s
BBISIBJICHHUS
HapylIeHUN
TEXHOJIOTHYECKOTO
nporecca;
cBOOOIHO
OpUEHTUPOBATHCS B
COBPEMEHHOM
TEXHUYECKOU
TuTepaType u
MCTOYHHUKAX
HOPMATHBHBIX
aKTOB.

OrneHka Mo JUCIUIUINHE (CpeaHee apuMeTHIECKOE)

OueHOYHBIH JUCT Pe3yJabTaTOB 00y4eHHs 10 TUCHUNJINHE

Ko xommiereHnimm

3Hanuga

Ymenus

HaBbeikn

YpoBeHb
chopMupoBaHH
OCTH
KOMIICTCHITUH
Ha JIaHHOM
3rarne / OlleHKa
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OIIK-4. 3HaTb OCHOBHBIE Ha ypOBHE YMEHMH: | Ha YPOBHE
Crocoben 3aKOHEBI, 3HATh yMETh HaBBIKOB: CBOOOIHO
HCITI0JIB30BaTh OCHOBHBIE IIOHSTUSL | PACCUUTHIBATH OTIepUPOBATH
METOABI aHAIM3a | M 3aKOHBI ANEKTPUUECKUE OCHOBHBIMU
Y MOZCITUPOBAHUS | DIEKTPOTEXHUKH, Hend  Pa3IMYHOM | 3aKOHAMU
AIIEKTPUUECKUX pazbuparscs B CII0KHOCTH; ANIEKTPOTEXHUKU U
Lemnen u TEOPHH LICTIEH U CTPOUTH dbopmynamu
AIEKTPUUECKUX CYIIIHOCTH SKBHBAJICHTHBIC pacu€ToB; yBEPEHHO
MaIIuH DJICKTPOMATHUTHBIX | CXEMBl 3aMEILEHUS | periaTh
SIBJICHUI; IOHUMAaTh | PEaJIbHBIX MPaKTUYECKHE
MPUHIUIIBI, YCTPOWCTB; 3a7auu
MPUMEHSEMBIC P | AHATU3UPOBATh MPOCKTUPOBAHUS U
MPOEKTUPOBAHUU MepPEXOTHbIC AKCILTyaTaluu
ANMEKTPUIECKUX IIPOLIECCHI B | 9JIEKTPOYCTaHOBOK;
1ernel 1 MaIriuH. AMEKTPHUCCKUX nproOpeTaTh HOBBIC
3HATh TUITOBEIC MaIlliHaX; 3HAHUS M YMEHUS B
METOAMKH pacdera | MOJb30BaThC npoiiecce
ANMEKTPUIECKUX COBPEMEHHBIMH caM000pa3oBaHus U
Hernen u CpelICTBaMH OCBOCHHUS
ANEKTPUIECKUX BBIYMCIIMTEIILHOM MePEIOBBIX
MaIlIiH; BJIaJICTh TEXHUKH U | JOCTHXKCHUA HayKH
MPUHITUTIAMUA MIPOTrpaMMHOTO U TEXHHUKU B chepe
ONTUMH3ALHH obecriedyeHuss IS | DJIEKTPOIHEPTETHKH
PEXKUMOB PabOTHI MPOCKTUPOBAHUS H | .
3IIEKTPO0OOpYNOBaH | pacyéra OBICTPO
WS, 3HATh MpaBujia | MIEKTPUYECKUX aJanTHpPOBaThCA K
OTepaTUBHON CXEM. HOBBIM  YCJIOBHSM
KOPPEKIIMU CXeM M | yMETb  CO3JaBaThb | pabOTHI
YCIIOBUH METOIMKHM pacyera | 3JeKTpooOOpyI0BaH
AKCILTyaTaluu JUIS ~ KOHKPETHBIX | W, BIIAJIETh
AIEKTPUIECKOM THTIOB crocodbamu
anmaparypabl. ANMEKTPUUECKUX HAaCTPOUKH u
3HaTh OCHOBHBIC CeTEeH U yCTAHOBOK; | pEryJIMPOBAHUS
TIOJIOXKCHHSI TEOPUU | OIIEPATHUBHO ANEKTPUIECKOTO
9JIEKTPOMArHUTHOTO | U3MEHATh PEKUMBI | 000PYI0BAHHS;
TIOJIST; BJIAJETh paboThI YBEpPEHHO padoTarh
METOIMKAMH ANEKTPOLICTICH uj|c COBPEMEHHBIM
aHalm3a u MaIuH IIPH | 00OPYIOBAaHHEM U
MOJICITUPOBAHHUS W3MCHEHUU UHCTPYMEHTAMH
ANEKTPUIECKUX BHEIIIHUX (DAKTOPOB | KOHTPOJIS KayecTBa
1ernel 1 MaIiuH; W AIIEKTPOIHEPTUH.
pazbuparscs B BO3HMKHOBCHUU OCBOHTH METOJIUKHU
pacuerax HETIOJIaJIOK; IKCIIEPUMEHTAIbHBI
JJIEKTPOMEXaHWYEC | OPraHU30BBIBATH X HCCIIeIOBAHMI
KHMX BEJINYUH; MOHHUTOPUHT ANEKTPOTEXHUYECKH
[OHUMATh BIMAHUE | paboumx X YCTPOWMCTB;
KOHCTPYKTHUBHBIX XapaKTEPUCTHUK npuodpecTu
ocoOeHHOCTE 1 EKTPOOOOPYIOBAH | YCTONYMBBIA HaBBIK
MaTepuaoB Ha WS ¥ CBOEBPEMCHHO | BBIIIOJIHEHUS
XapaKTEPUCTHKU BHOCUTb MU3MEHEHHUSA | JIEKTPUICCKUX U
AIEKTPUIECKUX B paboune CXEMbl U | MArHUTHBIX
YCTPOMCTB. PEKUMBI. M3MEPEHUN c
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YMCETb  COCTABJIATH | UCIIOJIB30BAHHUEM
pacCd€THBIE CXEMBI | COBPEMCHHOI'O

ANIEKTPUUECKUX 000pyoBaHuUs;
nemneu U | HAYYUThCS
ANIEKTPUUECKUX ¢buKcupoBaTh
MallliH; BbIOUPATH | pE3yNbTaTh
ONTUMAIILHYIO U3MEpPEHUN u

CXeMy 3aMeIleHUs | OpOPMIIATH OTYETHI
JUIS ~ KOHKPETHOTO | COTJIACHO

TUTIAa  YCTPOMCTBA; | YCTAHOBJICHHBIM
MIPOBOJIUTH CTaH/JapTaM.
HCIIBITAHHUS
ANEKTPUIECKUX
anmapaToB u
KOHTPOJIUPOBATH
KauyeCTBO
IIPOBOIUMOIO
TECTUPOBAHUS;
HpI/IMeHﬁTb
COBpEMEHHBIC
[IPOrPaMMBbI u
obopymoBaHue st
aBTOMaTu3alnuu
pacueToB u
MOACIHUPOBAHMA.

Onenka no AUCHUILTHHE (cpenHee apudMeTndeckoe)

O1eHKa «OTIMYHOY» BBICTABISETCS, €CIIN CpeHee apu(PMETHUIECKOE HAaXOUTCS B MHTEpBaJIe OT 4,5
1o 5,0.

OreHKa «XOpOIIO» BBICTABISETCS, €CIH CpeAHee apupMETHIECKOE HAXOIUTCsI B MHTEpBaje ot 3,5
o 4,4.

OI_IGHKa «y,[[OBJIeTBOpI/ITCHBHO» BBICTABJIACTCsA, C€CJIH cpe;[Hee apmbMeTqucxoe HaXOOUTCsA B
uHTEepBae ot 2,5 1o 3.,4.

OI_IGHKa ((Hey,Z[OBHeTBOpI/ITeHBHO» BBICTABIACTCA, €CIIU cpe;[Hee apI/I(bMeTI/I‘-IeCKOG HaXOOUTCA B
unrepsaie ot 0 go 2,4.

[IpomexxyTounas arrecranust oOydaromuxcs B (opMe SK3aMeHa IMPOBOIUTCS IO pe3yibTaraM
BBITIOJIHEHHUSI BCEX BHJIOB y4YeOHOH pPaOOThI, MPENyCMOTPEHHBIX YUYEOHBIM IUIAHOM IO JUCITUTIIMHE
«Crnenpasnenst TOD», mpu 3TOM YUYUTHIBAIOTCS PE3YNIbTaThl TEKYIIErO KOHTPOJS YCIIEBAEMOCTH B
TeueHue ceMmectpa. OIeHKa CTETeHN TOCTKEHUS 00yJaroMMMUCS TUTAHUPYEMBIX PE3YJIbTaTOB O0yUYeHUs
110 JUCHUIIIIMHEC HpOBO,Z[I/ITCSI HpeHOI[aBaTeJIeM, BCI[yIJ_II/IM 3aHATHUA 110 JUCITUIIJTIMHE METOAOM Z—)KCHGpTHOﬁ
orneHkd. [lo uToram MPOMEKYTOUHOW aTTECTAMH 1O JUCIMIUIMHE BBICTABISICTCS OIIEHKA «OTIUYHOY,
«XOPOIUIOY», KYIOBICTBOPUTEIHHOY UIH «HEYIOBICTBOPUTEIHHOY.

HIxaJja oneHUBaHHUA Onucanne

Brimonnens! Bce BUbI y4eOHOU paboThl, MPeTyCMOTPEHHbBIE YYEOHBIM IIJIAHOM.
CTyneHT  J€MOHCTPUPYET COOTBETCTBHE  3HAaHHWI, YMEHHiI, HAaBBIKOB
NPUBEACHHBIM B Ta0MUIaX IOKa3aresied, ONepupyer NpHOOPETCHHBIMU
3HAHUSAMHU, YMEHUSMHU, HABbIKAMH, MPUMEHSET UX B CUTYallUAX MNOBBILICHHON

OmIM4HO
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CJIOKHOCTH. HpI/I O9TOM MOTYT OBITE AOMMYHICHbI HE3HAYUTCIIbHBIC OI_HI/I6KI/I,
HETOYHOCTH, 3aTPYAHCHUS IMPU AHAJIMTUYCCKUX OICpanusax, ICPEHOCE 3HAHUM U
y'MeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallHUH.

BrimonHeHs! Bce BUABI Y4eOHOUM pabOThI, TPEeayCMOTPEHHBIE YYECOHBIM IIJIAHOM.
CryneHT JeMOHCTPHpPYET HEMOJHOEe, MPaBUIBHOE COOTBETCTBUE 3HAHUM,
YMEHHI, HAaBBIKOB MTPUBEICHHBIM B TA0NIUIIAX ITOKA3aTeNe, TM00 €ClIi IPHU STOM
OBLITN TOIYIICHBI 2-3 HECYIIECTBEHHBIE OIMNOKH.

Xopo1o

BrinonHeHs! Bce BUAbl y4eOHOM paboThl, IPEeyCMOTPEHHBIE YUYEOHBIM IIJIaHOM.
CryaeHT [EeMOHCTpUpPYET COOTBETCTBHE 3HAHWI, B KOTOPOM OCBEIIEHA
OCHOBHasl, HanOosee BaXkHasl 4acThb MaTepuaia, HO IMPU TOM JOMYIIEHa OfIHA
3HAYUTENIbHAs OIINOKA WX HETOUHOCTb.

YI[OBJ'IGTBOPI/ITGJ'IBHO

He BbimonHeH oauH win Oojee BUAOB y4eOHOH paOOThI, MpEeryCMOTPEHHBIX
yueOHBIM Tu1aHOM. CTYIEHT JeMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HAaBBIKOB IPUBEIEHHBIM B TaOnMIaX IMOKa3arenel, IOIyCKaroTCs
3HAYUTENIFHBIE OIINOKH, MIPOSIBIISIETCS OTCYTCTBUE 3HAHHUM, YMEHHUI, HABBIKOB T10
psily TOKa3aresied, CTYJeHT MCIBITHIBACT 3HAYUTENIbHBIC 3aTPyIHEHUS IPH
OTIEPUPOBAHUY 3HAHUSAMH U YMEHUSMH IPU UX [IEPEHOCE HAa HOBBIE CUTYallUH.

HeynoneTBopuTesbHO

7. JjiekTpoHHasi HHGOPMaMOHHO-00pa3oBaTeIbHas cpela

Kaxnp1ii oOyvaromuiicst B TeueHHE BCEro nepuojia o0yueHus: 00ecreunBaeTcs WHANBUIYaIbHBIM
HEOTrpaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON HMH(OpMalnOHHO-00pa3oBaTenbHON cpene Yebokcapckoro
uHcTuTyTa ((rnmnana) MOCKOBCKOTO MOJIMTEXHUYECKOTO YHUBEPCUTETa U3 JIFOOOW TOUKH, B KOTOPOM
UMeeTcss JIOCTYn K HH(OPMAIMOHHO-TEICKOMMYHHKAIMOHHOW cetn «lHTepHeT» (nmamee — ceTh
«MHTepHeT»), Kak Ha TeppUTOpUr (rInana, Tak U BHE ee.

OnexTpoHHas MH(QOpPMAaLMOHHO-00pa3oBareibHasl cpela — COBOKYNHOCTh HWH()OPMAlMOHHBIX WU
TEJIEKOMMYHUKAI[MOHHBIX TEXHOJIOTH, COOTBETCTBYIOIIMX TEXHOJIOIMUYECKUX CPEJICTB, 00ECIICUNBAIOIINX
OCBOEHHE OOyJaromMMUCS O00pa30BATEIFHBIX TPOTPaMM B TIOJHOM OOBEME HE3aBUCHMO OT MECTa
HaXOXKJICHHsI 00yYaroIuXCs.

DnexkTpoHHas HHHOPMAIIMOHHO-00pa3oBaTebHas Cpesia 00eCTIeunBaCT:

a) JocTyn K Yy4eOHbIM IulaHaMm, paOoyuM MporpamMmaM JIUCHMIUIMH (MOAYyJNeil), NpakTHK,
AIIEKTPOHHBIM yUeOHBIM H3JIaHHSIM M 3JICKTPOHHBIM 00pa30BaTEbHBIM pecypcaM, YKa3aHHBIM B pabounx
porpaMMax JUCHHUIUIMH (MOIyNei), MPAaKTUK;

0) popMUpOBaHHUE AIEKTPOHHOTO OPTHOIHO 0OYHAIOIIETOCS, B TOM YHCIIE COXPAHEHHUE €T0 padoT
U OLICHOK 32 3TU PabOTHI;

B) ¢uKcamio Xxoja 00pa3oBaTEIbLHOTO MPOIEcca, Pe3yIbTaTOB MPOMEKYTOUHOW aTrTecTallud U
PEe3yJIbTaTOB OCBOEHUS MPOrpaMMbl OaKaIaBpuara;

I) TpOBelIeHHE Y4YEOHBIX 3aHITHUH, MPOLENYyp OLEHKH pEe3yNbTaroB OOy4YEeHHs, pean3anus
KOTOPBIX MPEIYCMOTPEHA C MPUMEHEHHEM JIEKTPOHHOIO 00yuYeHMsl, AMCTAHIIMOHHBIX 00pa30BaTeIbHbBIX
TEXHOJIOTUM;

1) B3aUMOJICHCTBHE MEX/1y YYaCTHUKAMH 00pa30BaTeIbHOIO MPOLECcca, B TOM YHUCIE CHHXPOHHOE
U (WJIH) aCHHXPOHHOE B3aMMOJICHCTBHUS TIOCPEICTBOM ceTH « HTepHEeT.

QOyHKIMOHUPOBAHUE 3JIEKTPOHHONH HH(OPMALMOHHO-00pa30BaTeNbHON Cpelbl oOecreunBaeTcs
COOTBETCTBYIOIIMMHU CPEACTBAMH WH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH W KBanu(UKaruei
paOOTHUKOB, €€ UCTIOJIb3YIOIINX U TOAICPKHUBAIOIIUX.

@OYHKIIMOHUPOBAHUE AJIEKTPOHHON HH(OPMAIMOHHO-00Pa30BaTEIbHON CpEabl COOTBETCTBYET
3akoHonarenbCTBy Poccuiickon denepanuu.

OcHoBubIMU cocTaBistomumu DUOC dunmana sBisiFOTCS:

a) calT uHCTMTYyTa B ceTu VHTepHeT, pacnoiokeHHbIH Mo aapecy www.polytech21.ru,
https://chebpolytech.ru/ koTopsrit o6ecrieunBaert:
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- J0CTyn 0Oydyaromuxcsi K y4yeOHbIM IUIaHaM, pabouuM IMporpamMmaM JUCLHIUIMH, MPaKTHK, K
W3IaHUSM 3JIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM, DJIEKTPOHHBIM HH()OPMAIIMOHHBIM U 00pa30BaTeIbHBIM
pecypcaM, yKa3aHHbIX B paboumx nporpammax (paszmensl caiita «CseneHus o0 oOpa3oBaTelIbHOM
OpTaHU3AIIN»);

- nHpopMHUpoBaHUe 00ydaromUXCcsi 000 BceX M3MEHEHUAX yueOHOro mpoiecca (HOBOCTHAs JICHTa
caiiTa, JJeHTa aHOHCOB);

- B3aUMOJICHCTBHE MEXAYy Y4YaCTHUKAMH OOpa30oBaTe]bHOrO Ipolecca (Mmoapas3aensl caira
«3amath BOPOC JTUPEKTOPY»);

0) odpunManIbHBIC ICKTPOHHBIE ajpeca MOApa3/eleHuil U COTPYAHUKOB MHCTUTYyTa ¢ SHOeKc-
noMeHOM (@polytech21.ru (cnMcoKk KOHTAaKTHBIX JaHHBIX MojpaszieneHudt @dunuana pa3MellieH Ha
opurnmaneHoMm caiite @unumama B pazgene «KOHTakTb», CHUCKH KOHTAKTHBIX O(UIIHMATHHBIX
ANIEKTPOHHBIX JAaHHBIX IIperojaBaTenield pasmenieHsl B nofapasznenax «Kadenpsr») olecreunBarot
B3aMMOJICHCTBUE MEX1Y YUaCTHUKaMH 00pa30BaTeIbHOTO Mpoliecca;

B) JIMYHBIA KaOuHeT oOyuaromierocsi (moprdonno) (BXox B JMYHBIM KaOWMHET pa3MelleH Ha
opunmansHoM caiite @unmana B pasaene «CTyaeHTy» monpasjene «JIeKTpoHHas HH(OPMAIMOHHO-
oOpasoBarenpHasi cpena») BKIOYAeT B ce0s MOpTHONHO CTyAeHTa, dJIEKTPOHHBIC BEIOMOCTH, PEUTHHT
CTYJICHTOB U 00EeCIIeUHBALT:

- (Qukcanuio xoga 00pa30BATEIFHOTO MPOIECCa, PE3yJIbTaTOB MPOMEKYTOYHON aTTeCTallud M
pEe3yJIbTaTOB OCBOEHUS 00pa30BaTENbHBIX IPOrpaMM 00yUaroIUMUCH,

- (hopmupoBaHHE IMEKTPOHHOTO MOPTHOIMO O0YUAIOMIETOCs, B TOM YHCJIE C COXpaHEHHE padoT
00y4aromerocs, peleH3uil 1 OlleHOK Ha 3T PabOTHl,

T) OJEKTPOHHBIC OWOJIMOTEKH, BKJIIOYAIOIINE JIIEKTPOHHBIE KaTaJlOTH, TOJHOTEKCTOBEIC
JOKYMEHTBl W OOECNeUYMBAIOLINE JOCTYyNl K Yy4eOHO-METOAMYECKMM MaTepualiaM, BBIITYCKHBIM
KBATM(PUKAIIMOHHBIM padoTam | T.1I.:

UYeboxkcapcekoro unctutyTa (punuana) - « IPBUCH

N) 2NeKTpoHHO-OuOmuoteynsle cuctembl (OBC), BKIOYarOmMe AIEKTPOHHBIM Karajor |
MOJHOTEKCTOBBIE JOKYMEHTBI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenbHas mnardopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

e) iargopma 1udposoro odbpazosanus [lonmurexa -https://Ims.mospolytech.ru/

K) cucTemMa « AHTHILIaruar -https://www.antiplagiat.ru/

3) cucremMa HdIeKTpoHHOTo aokymeHtoobopora DIRECTUM Standard — obGecneunBaet
JTIOKyMEHTO000poT Mex 1y Ounnanom u YHUBEPCUTETOM;

u) cuctema «1C VYmpasienne BY30om DnekrpoHHbI AekaHar» (MOCKOBCKUI MOMUTEXHUYECKUN
yHUBEpcUTET) olecreunBaeT  (UKCAUI0  Xofa  00pa3oBaTeIbHOrO  TMpollecca,  pe3ylbTaToB
POMEXYTOYHOH aTTecTalluy U Pe3yabTaTOB OCBOCHHs 00pa30BaTeNbHBIX IPOrpaMM 00yUaroImuMucs;

k) cucrema «POLYTECH systems» oOecrneunBaeT WH()OPMAIMOHHOE, JOKyMEHTAIHHOE
ABTOMAaTH3UPOBAHHOE CONPOBOXKICHNUE 00pa30BaTEIbHOTO MPOIIECCa;

a) cuctema  «AOuTypueHT»  obOecrmeuynBaeT  JIOKyMEHTAJIbHOE  aBTOMAaTH3MPOBAHHOE
COITPOBOX/IEHUE pabOThI MPHUEMHON KOMUCCUU

8. IlepeyeHb OCHOBHOW W /ONOJHHUTEJbHOH Y4eOHOW JIMTEPATypbl, HEOOXOAUMOM JIsi
OCBOEHHSI THCIHUIIJIHHBI

OcHoOBHas JuTeparypa:

1. Anues, U. 1. DnekTpoTexHUKa U AJIEKTPOOOOpyIOBaHNEe: 6A30BbIE OCHOBBI ;| YUSOHUK IS
By30B / . U. AnmneB. — 5-e u3n., ucnp. u gon. — Mocksa : M3narensctBo IOpaiit, 2026. — 291 ¢. —
(Beiciee oOpazoBanue). — ISBN 978-5-534-04254-2. — Texkcr : snextpoHHbI // OOpa3oBarenbHas
iatrgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/585477 (nara obpamenus: 18.05.2026).

2. [Toramos, JI. A. Teopernueckue OCHOBBI MEKTpoTeXHUKH. COOpHMK 3amad : ydeOHOE
nocobue st By3oB/ JI. A. IloramoB. — 2-e u3n., ucnp. u jpom. — MockBa : M3narensctBo FOpaidT,
2025. — 245 c.— (Bwicmiee o6pazoBanue). — ISBN 978-5-534-08894-6. — Tekct : ayeKTpOHHBIN //
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OobpazoBarensHas miargopma KOpait [caiit]. — URL: https://urait.ru/bcode/562777 (nara oOpamieHus:
29.04.2025).

3. OnektporexHuka B 2 4. Yacte 1: yueOHMK s By30B/ TOJ peakiuei
10. JI. XorynueBa. — 3-e usm., mepepad. u gomn. — Mocksa : UznarensctBo IOpaiit, 2025. — 243 ¢. —
(Beiciee ob6pazoBanue). — ISBN 978-5-534-06206-9. — Tekcrt : anekTpoHHBIH // OOpa3oBarenbHas
miardopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/563851 (mara oOpamenus: 29.04.2025).

4. HoBoxunos, O. II. DnexrporexHuka (Teopus sJIeKTpuueckux ueneit) B 2 4. Yacte 1.
yueOHuK /i By30B / O. I1. HoBoxxunoB. — Mocksa : M3narensctBo FOpaiit, 2025. — 403 c. — (Boiciiee
oOpazoBanue). — ISBN 978-5-534-04038-8. — Tekcr : snexTpoHHbI // OOpa3zoBarenbHas miardopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/561737 (nata o6pamenus: 29.04.2025).

3. Hosoxwunos, O. I1. DnexTpoTexHuka (Teopus >IEKTpHUECKHX 1emnei) B 2 4. Yactp 2.
yueOHuK 11 By30B / O. I1. HoBoxxunoB. — Mocksa : M3narensctBo FOpaiit, 2025. — 247 ¢. — (Boiciiee
oOpazoBanue). — ISBN 978-5-534-04040-1. — Texkcr : snexTpoHHbIH // OOpa3zoBarenbHas miardopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/561738 (mara obpamenus: 29.04.2025).

6. OcHoBsl Teopun 1enei. COOpHUK 3a1ay : yueOHOe mocoOue i By30B / MOJ pelakiueit
B. I1. IlonnoBa. — 4-e u3n., mepepab. u gom. — Mocksa : M3zgarenscrBo FOpaiit, 2025. — 285c. —
(Beiciee ob6pazoBanue). — ISBN 978-5-534-01473-0. — Tekcr : anekTpoHHBIH // OOpazoBarenbHas
miardopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/560100 (mata oOpamenus: 29.04.2025).

JloMOTHUTENLHAS JINTEpaTypa:

1. Tepexos, B. I1. Teoperndeckrue OCHOBBI AMEKTPOTeXHUKHU. B 24. [Tekcr] : cOopHUK
nabopatopHbix padot / B. I1. Tepexos, 1. A. INankun. - Yebokcaps : M3a-so UM MI'OY, 2006. - 60 c.

2. becconos, JI. A. Teopetnueckue 0CHOBBI AEKTpoTeXHUKHU. B 2 T. Tom 1. Dnexrpuueckue
nenu : yaeOnuk s By3oB / JI. A. becconoB. — 12-e u3a., ucnp. u gon. — Mocksa : M3narenscTBO
KOpaiit, 2020. — 831 c. — (Bsicmiee oOpazoBanme). — ISBN 978-5-534-10731-9. — Tekcr :
anektponnbiii // OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/456410 (mara oOparmieHus:
29.10.2020). TeopeTuueckre OCHOBBI 3NEKTPOTeXHUKH: Yueb. mansa  By3os/ K.C. lemupusn, JI.P.
Hetiman, H.B. Koposkun, B.JI. Ueaypun. — 4-e uzz., Aom. s camocT. uzydenus kypca. — CII6.: ITutep.
—T.1.-2003. —463 c.

3. TeopeTndeckne OCHOBBI MEKTPOTEeXHWKU: Yueb. mma  Byzos/ K.C. JlemwupusH, JILP.
Heiiman, H.B. KopoBkun, B.JI. Ueuypun. —4-e uzn., Aom. it caMocT. uzydenus kypca. — CII6.: ITurep.
—T.2. —2003. -576 c.

4. Metonbl  pacueTa DNEKTPUYECKUX  LEMeHd, COoAepIKalUX YETHIPEXMONIOCHUKH U
yIpaBJIsieMbIe IEMEHTHI: METOIUYEeCKUE YKa3aHUs K KypCOBOM paboTe M0 TEOPHH MIEKTPUICCKUX TICTICH
/YTATY. Cocrt.: T.W. I'yceiinona, JI.C. Measenesa — Y da, 2007, 28 c.

9. MpodeccrnoHanbHbie 6a3bl AaHHbBIX U UHPOPMALMOHHO-CNPABOYHbIE CUCTEMDI

[IpodeccronanpHas 6aza TaHHBIX
1 THGOPMAITOHHO-CIIPABOYHBIS Nudopmarius o mpaBe COOCTBEHHOCTH (PEKBH3UTHI JOTOBOPA)
CUCTEMBI
OdpmimabHbiii caiir Electronic Caiit mpencraBisier co00d  oPHUIMANBHYIO  TUIOIIAJIKY,
Workbench (EWB) NpeHASHAICHHYI0 JUIL  3HAKOMCTBA  C  BO3MOKHOCTAMH
_ . nporpaMmMbl  Multisim  (mpeeMHHIIA  W3BECTHOW  CepHH

https://electronicworkbenchewb.co .

m Electronics Workbench). DtoT pecypc mnpemnHasHadeH s
WH)KCHEPOB-pa3pabOTUMKOB, TpernojaBarelieii M CTYIEHTOB,
3aHUMAIOIIUXCS  MPOCKTUPOBAHHEM, MOJICIMPOBAHHEM |
TECTUPOBAHUEM JICKTPOHHBIX CXEM.

[apaHT (CripaBOYHO-TIPaBOBast YHuBepcaibHas CIpaBOYHAs paBoBast cucrema,

cucrema) npeJyIararoniasl UCUYepIbIBAIONIyI0 0a3y HOPMATHBHBIX aKTOB,

https://www.garant.ru/ KOJIEKCOB, 3aKOHOB H TJI.
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32.

NPH OCYLIECTBJIEHHH 00PAa30BaTeILHOTO MpoLecca

IIporpammHoe obecneyenune (JIMIEH3MOHHOE M CBOOOHO PAaCPOCTPaHsieMoe), UCII0JIb3yeMoe

Aynuropus

[IporpammHuoe
o0ecrieueHrne

Nudopmarus o mpase
COOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOpA, HOME JIMIIEH3UH H T.JI.)

Ne 21306 VYuebnas aymutopus IS
NPOBENEHHUST  YYCOHBIX  3aHSATHIM
BCEX BHUOB, IPEIyCMOTPEHHBIX
POTPaMMOi CPEIHETO
npodecCHOHaTBFHOTO
obOpazoBanusi/OakanaBpuara/
cnenuaiurera/ MarucTparypsl,
OCHAaIICHHAsi 00OpyJIOBaHHEM H

TCEXHHUYCCKUMU cpeacrBamMu
o0y4eHwHs, COCTaB KOTOPBIX
onpezaensercs B pabounx
nporpammax TMCIUTIIHH
(Momyneit)

JlaGopatopus rpaduku u agu3aiiHa
Kabuner Ge3omacHocTH
KHU3HEICSITSITLHOCTH U YKOJIOTUU

Windows 7 OLPNLAcdmc

norosop NeJ[03 ot 30.05.2012) ¢
norcornamennsaMu ot 29.04.14 u
01.09.16

(6eccpodnast TUTICH3MS)

Kaspersky Endpoint Security
Juis Ou3Heca — PacimpeHHbId
Russian Edition. 150-249 Node
2 year Educational Renewal
License

CyOnuIeH3NOHHBIN TIOTOBOP
Ne977_1049.EI1/25 ot 10.12.2025

Yandex Opay3ep CBobOoHOE pacmpocTpaHsIeMoe
mporpaMMHOe obecriedeHue (Oeccpodnas
JUTICH3HS)

MTC Jlunak Horosop Ne2/2026 (091 168.EI1/26) ot

27.03.2026

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic (Microsoft
Open License

HOMeDp JIHUIEH3nu-42661846 ot
30.08.2007) ¢ morconTameHUsIMH OT
29.04.14 1 01.09.16 (6eccpounas
JIUTICH3HS)

Ne 2066 YueGHas aymuTopust s
NPOBENEHHUS]  YYEeOHBIX  3aHATHIMA
BCEX BUJOB, IPEAyCMOTPEHHBIX
IIPOrpamMmoin CpeIHero
npogeCcCUOHATBHOTO
oOpa3oBanwust/OakanaBpuara/
cnenuanurera/ MarucTparypsl,
OCHallleHHasi O00OpylIOBaHUEM H
TEXHUYECKUMHU cpeacTBaMu
o0yueHus, COCTaB KOTOPBIX
oTpeeAeTcs B pabounx
nporpaMmax TVCUIUTUINH
(Momyneit)

Kabuner conuanbHo-
IYMaHUTApHBIX TUCLMUITINH

Kaspersky Endpoint Security
Juist OusHeca — PacmmpeHHbIH
Russian Edition.

CyOnuieH3NOHHBIN TIOTOBOP
Ne977_1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc
Windows Server 2012

norosop NeJ[03 ot 30.05.2012) ¢
JorcornamennsaMu ot 29.04.14 u
01.09.16

(beccpounas THIIEH3MS)

MS Windows 10 Pro

noroBop Ne 392 469.223.3K/19 ot
17.12.19 (beccpoynast IUICH3M)

Microsoft Office Standard
2019(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic(Microsoft
Open License

HOMep JnieH3un-42661846 ot
30.08.2007) ¢ morcormameHusIMA OT
29.04.14 1 01.09.16 (6eccpounas
JIATICH3MS )

Eclipse IDE for Java EE
Developers,

NET Framework,

JDK 8,

Microsoft SQL Server Express
Edition,

Microsoft Visio Professional,
MySQL Installer for Windows,
NetBeans,

SQL Server Management
Studio,

Microsoft SQL Server Java
Connector,

Android Studio,

Intelli] IDEA.

CBOOOIIHO pacHpoCTpaHaeMoe
nporpaMmHoe obecneuenue (6eccpounas
JIUICH3USA)

KOMIITAC-3D v20 u v21

Cy6nunensnonHsli jorosop Ne Ho-22-
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00044 or 21.03.2022
(6eccpounast TUTICH3MS)

MathCADv.15

Cy0mutr. toroBop Ne39331/MOC2286 ot
6.05.2013)

HOMep NHLeH3un-42661846 ot
30.08.2007) (6eccpouHast TUIICH3MUs)

SimInTech

OTedecTBEHHOE MPOrPAMMHOE
obecrieueHne

AdobeReader

CBOOOIHO paclpocTpaHsieMoe
mporpaMMHOe obecriedeHne (Obeccpodnas
JIUTICH3MS )

AdobeFlashPlayer

CBOOOIHO pacHpoCcTpaHsieMoe
nporpaMmmHoe obecneuenue (6eccpounas
JIUIICH3US)

Microsoft Visual Studio 2019

CBOOOIHO paclpocTpaHsieMoe
mporpaMMHOe obecniedeHne (Obeccpounas
JIUTICH3MS )

Python 3.7

CBOOOIHO pacHpoCTpaHsieMoe
nporpaMmHoe obecneuenue (6eccpounas
JIUIICH3US)

PascalABC

CBOOOJTHO pacrpoCcTpaHseMoe
porpaMMHoOe obecrnieueHune (oeccpodnas
JIUTICH3MS )

AIMP

OTEYEeCTBEHHOE CBOOOIHO
pacipocTpaHsieMoe MporpaMMHOE
obecrieuenune (beccpoyHasi JULEH3HS)

Kaspersky Endpoint Security
Ut 6usHeca — PacmmpeHHbIi
Russian Edition. 150-249 Node
2 year Educational Renewal
License

CyOnuieH3HOHHBIN IOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

MS Windows 10 Pro

morosop Ne 392 469.223.3K/19 ot
17.12.19 (beccpodnas JUIICH3MS)

AdobeReader CcBOOOJTHO pacrpocTpaHseMoe
nporpaMmmHoe obecredenue (beccpounas
JIUIICH3USA)
Ne Iomemenue AJIA T'apaHT- cripaBOYHO-TIPABOBAst Horosop NeC-002-2025 ot 09.01.2025
CaMOCTOSITEJIBHOU paboThI| cucrema
00yJarommxcs Yandex Opay3ep CBOOOJTHO PaCIPOCTPAHIEMOE

porpaMMHoe obecrneueHue (6eccpodnas
JIUTICH3MS )

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic (Microsoft
Open License

HOMEDp IHLEH3Uuu-42661846 ot
30.08.2007) ¢ noncornameHus M| OT
29.04.14 1 01.09.16 (6eccpounast
JIUICH3USA)

AIMP

OTEYECTBEHHOE CBOOOHO
pacmpocTpaHsieMoe MpOrpaMMHOE
obecneucHue (OeccpoUHast JIUIICH3HS)

11. MarepuaJibHO-TeXHHYECKOe o0ecrevyeHmne

AUCIHHUILIHHEI

Tun u HOMCP IMOMCUICHU A

[lepeueHb OCHOBHOTO 00OPYIOBAHUS U
TEXHUYECKHUX CPEJICTB 00yUCHHSI
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VYueOHast ayquTOpus 7S IPOBEACHUS YUeOHBIX
3aHSATHUI BCEX BUJIOB, IPEIYCMOTPEHHBIX MPOrpaMMOi
cpeaHero npodeccuoHaIbHOTO
o0OpasoBanusi/OakanaBpuara/creruaiuTeTa/
MarucTparypbl, OCHAIICHHAs: 000pyJIOBaHUEM U
TEXHUYECKHMU CPEICTBAMH 00YUYECHHsI, COCTaB
KOTOPBIX OTIPEAETSETCS B padodYrX mporpaMmmax
JTUCITUATIINH (MOTYJIeH )

JlaGoparopus rpaduku u auzaiiHa

KabOuaeTt 6e301acHOCTH KU3HEAEITEILHOCTHA 1
AKOJIOTHH

Ne 2126 (r. Yebokcapsl, yi. K.Mapkca, 60)

O06opynoBaHue:  KOMILUIEKT  MeOenu Uit
y4eOHOTro Ipolecca; JOCKa yueOHas; CTEH/IbI
Texunueckue CpEICTBa 00yYeHUs:
KOMIBIOTEPHAS TEXHMKA, MYILTHMEIUMHOE
obopynoBanue (IPOEKTOP, SKPaH)

YyeOHast ayTuTOpHs sl IPOBEICHUST YUSOHBIX
3aHSATHI BCEX BUIOB, MPEIyCMOTPEHHBIX IPOTPAMMOi
cpeaHero npodeccnoHaIbHOro
obOpasoBanwus/OakagaBpuara/ cieruainTeTa/
MarucTparypbl, OCHAIICHHAs 000pyJIO0BaHUEM U

O0OopynoBaHue: KOMIUIEKT MeOelIu  Juis
y4eOHOTO TIPoIecca; IOCKA VueOHas, CTEHIbI

Texunueckue CpeCcTBa 00y4eHus:
TEXHUYCCKUMHU CPEJICTBAMH OOYYCHHUS, COCTAB "
KOMIBIOTEPHAST TEXHUKA: MYIBTHUMEIUNHOE
KOTOPBIX OTPEACTSAETCS B padOdYrX mporpaMmmax
. oOopynoBanue (IPOEKTOP, DKPaH)
JUCITUTIINH (MOTYJICH )
KabuHer conuaibHO-TyMaHUTAPHBIX TUCITUTUIAH
Ne 2066 (r. Yebokcapsl, yi. K.Mapkca, 60)
O0OopyaoBaHue: KOMIUIEKT MeOenu  Id
y4eOHOro mpolecca;
Texauueckue CpeJicTBa 00y4eHHs:

[Tomerienue Ui CaMOCTOSATENILHON PabOTHI
00yJarommxcs
Ne 103a (. Yeboxkcapsl, yin. K.Mapkca, 54)

KOMIIBIOTEpPHAsA TEXHUKAa C BO3MOXKHOCTBIO
noakoyeHus K cetn  «MHTepHeT» u
o0ecrieueHneM JOCTylma B  AIEKTPOHHYIO
nH()OPMAIIMOHHO-00pa30BaTEIbHY IO cpeny
dunuana

12. Metonnueckne yKkazaHus 1Jisi 00y4aromierocsi o 0CBOEHHUIO 1M CIHHUIIJIMHbI
Memoouueckue ykazanus 011 3aHAMUI 1eKYUOHHO20 MUNQ
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B xoe JIeKIIMOHHBIX 3aHATHHA 00y4aromeMycs He0OXOIMMO BECTH KOHCIEKTHPOBAaHHE Y4eOHOro
Marepuana, oopamiarb BHUMAaHUE Ha KaTeropuu, (popMyJInpOBKH, paCKphIBAIOIINE COAEPKAHUE TE€X WU
WHBIX SIBJICHUI U MPOLIECCOB, HAYYHBIE BBIBOJBI M IPAKTUUYECKUE PEKOMEHAIINH.

HeoOxomumo  3amaBaTh  NIpenojiaBaTeNlio  YTOUHSIIOIIME BOIPOCHI C  IEJIbI0  YSICHEHHS
TEOPETUYECKUX TOJIOKEHHUH, pa3pelieHus CHOpHbIX curyauuil. llenecooOpazHo nopalarbiBaTh CBOM
KOHCIIEKT JIEKIUH, Jieasi B HEM COOTBETCTBYIOIINE 3allUCU U3 OCHOBHOMW U JOIOJHUTENbHOM JINTEPATYPHI,
PEKOMEHIOBaHHOM MpenoaBaTeieM U MpeayCMOTPEHHON Y4eOHON MpOorpaMMOi JUCIUTUIMHBL.

Memoouueckue ykazanus 015 3aHAMUN CEMUHAPCKO20 (NpaKmuuecKo2o) muna.

[TpakTudeckue 3aHATHA TMO3BOJIIOT pa3BUBaTh Yy OOYyYalOIIErocs TBOPYECKOE TEOPETHUECKOE
MBIIIUIEHHE, YMEHHE CaMOCTOSITEIbHO H3ydaTh JIMUTEpaTypy, aHAIU3HpPOBaTh NPAKTHUKY; ydaT YETKO
(bopMyIUpOBaTh MBICHIb, BECTH JHUCKYCCHIO, TO €CThb HMEIOT HCKIIOUHUTENIFHO BaXHOE 3HAYCHHE B
Pa3BUTUU CAMOCTOSITEIEHOTO MBIIIJICHHUS.

[ToaroToBka K MpakTUUYECKOMY 3aHATHUIO BKIIOYAET JBa 3Tama. Ha mepBom stame oOydaromuiics
IUTAHUPYET CBOIO CAMOCTOATEIbHYIO paboTy, KOTOpasi BKIIOUAET: YCHEHHUE 3a/1aHHs HAa CAMOCTOSITENIbHYIO
paboty; moadop OCHOBHOM M JIOTIONHUTEIBHON JIUTEPATypbl; COCTABIECHUE IUIaHa paboTHI, B KOTOPOM
OTIPE/IETISIIOTCS OCHOBHBIE MYHKTHI MpencTodieil moaroroBku. CocTaBieHue MjlaHa JUCHUIUIMHUPYET U
MOBBIIIAET OPTraHU30BaHHOCTH B padorTe.

Bropoil sTan BKJIIOYAaET HEMOCPEACTBEHHYIO IMOATOTOBKY K 3aHATHIO, KOTOpas HayMHAeTCs C
U3y4YeHUs OCHOBHON U JOMOJHUTENBbHOM suTeparypbl. Oco0oe BHUMAaHUE MNpPU 3TOM HEOOXOIUMO
0o0paTuTh Ha coJep)KaHUE OCHOBHBIX MOJIOKEHHUI U BBIBO/IOB, OOBSCHEHUE ABJIECHUIN U (AKTOB, yICHEHUE
IIPAKTHYECKOTO MPUIIOKEHHSI PaCCMAaTPUBAEMBIX TEOPETHUECKUX BOMPOCOB. Jlanee cienyeTr noaroToBUTh
TE3MCHI JUIsl BBICTYIUICHUH 110 BCEM y4eOHBIM BOIIPOCAM, BBIHOCUMBIM Ha MPAKTHYECKOE 3aHITHE WU 110
TeMe, BBIHECEHHON Ha JIUCKYCCHUIO (KPYIIBIH CTOJ), MPOAYyMaTh MPUMEPHI C LENIbI0 00eCIeUeHUsI TECHOM
CBA3U U3y4aeMOW TEMBI C pealIbHOM )KU3HBIO.

['oTOBsICH K JAOKJIAy WM BBICTYIUIGHHIO B PaMKaX MHTEPAKTUBHON (OPMBI (IUCKycCHUsi, KPYIJIBIT
CTOJ), PY HEOOXOAMMOCTH CIIEyeT 0OPAaTUTHCS 3a TIOMOIIBIO K MPEO/IaBaTENIo.

Memoouueckue ykazanusa Kk camocmoamenbHou padome.

CamocrosTenbHast pabota 00ydaromerocs: SBiaseTcsi OCHOBHBIM CPEJICTBOM OBJIA/ICHUS Y4eOHBIM
MarepuajoM BO BpeMs, CBOOOJHOE OT oO0s3aTeNbHBIX yueOHbIX 3aHATHH. CamocrosTenbHas pabora
oOyyaronierocsi HajJi yCBOEHHEM yueOHOro Marepuasna Mo y4eOHOH JUCHMILIMHE MOXET BBIMOJHATHCS B
OuONMMOTeKe YHHMBEpPCUTETa, Y4YeOHBIX KaOMHETax, KOMITBIOTEPHBIX KiaccaxX, a Takke B JIOMAallHUX
ycnoBusix. CopepxaHue U KOJIMYECTBO CaMOCTOSTEIbHOM paboThl 00y4aroIerocs onpeaensercs yueoHon
IIPOrpaMMOM JUCHMIUIMHBI, METOANYECKUMU MaTepHalaMy, NMPaKTUYECKUMH 3alaHUsIMU U yKa3aHUSAMU
IpernoiaBaTes.

Camocmosamenvnan paboma ¢ ayOumopHoe 6pems mMoxicem 6Ka04amn:

1) KoHCHeKTHpOBaHHE (COCTaBIIEHUE TE3UCOB) JICKIUH;

2) BBINOJHEHUE KOHTPOJIBHBIX padoT;

3) pemienne 3aaa4;

4) paboty co cripaBOYHON U METOAMYECKOHN JTUTEpaTypoii;

5) paboTy ¢ HOpMaTUBHBIMHU ITPABOBBIMH AKTaAMHU;

6) BBICTYIUICHHS C JIOKJIaJaMH, COOOIICHUSMHU Ha CEMHUHAPCKUX 3aHATHSIX;

7) 3amuTy BBIMOJTHEHHBIX PaboOT;

8) yuactue B ONEpaTUBHOM (TEKYIIEM) OIPOCE IO OTAEIbHBIM TEMaM U3y4yaeMOi TUCIMILIMHBI,

9) yuactue B coOeceqOBaHUAX, NIEJOBBIX (POJIEBBIX) UIpax, JUCKYCCHUAX, KPYIIBIX CTOJaxX,
KOH(EpEeHIUIX;

10) ygyactue B TECTUPOBAHUU U JIp.

Camocmosamenvnan paboma 60 6HeayOUMOPHOE 6PEM MOIHCEN COCIOANb U3:

1) mnoBTOpeHHMs JEKIMOHHOTO MarepHrana;

2) TOATOTOBKHU K IIPAKTUYECKUM 3aHATHIM;

3) wusydyeHHs y4eOHOI U HayYHOH JIUTEPaTypHl;

4) W3ydeHUs HOPMATHUBHBIX MPABOBBIX aKTOB (B T.4. B JICKTPOHHBIX 0a3ax JTaHHbIX);

S) peuieHus 3a1a4, ¥ UHBIX MPAKTHYECKUX 3aJaHUN
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6) TOATOTOBKHU K TECTUPOBAHUIO U T.11.;

7) TOATOTOBKHU K MPAKTHYECKHUM 3aHITHSIM YCTHBIX JTOKJIaI0B (COOOIICHMIA);

8) moAroToBKM pedeparoB IO 3aJaHHUIO MPEToIaBaTes;

9) BBINOJIHEHUS KypCOBBIX palbOT, IPEIYCMOTPEHHBIX YUEOHBIM ILIaHOM;

10) BbIeneHus: Hauboee CIOKHBIX M MPOOJIEMHBIX BONPOCOB IO M3Y4aeMOM TeMe, MOoJTydeHue
pa3bsICHEHUI U PEeKOMEHIallui 0 JaHHBIM BOIIPOCAM C MPENnoAaBaTesIMU Ha KOHCYJIbTaLlUsAX.

11) mpoBeneHuss CaMOKOHTpOJII IIyTEM OTBETOB Ha BOMNPOCHI TEKYIIErO KOHTPOJISl 3HAHWM,
pelleHus] IPECTaBICHHbIX B JIaHHOM MporpaMMe 3ajiad, TECTOB, HallMCaHUs pedepaToB MO OTIEIbHBIM
BOIPOCaM M3y4aeMOU TEMBI.

Tekymuii KOHTPOJb OCYIIECTBIISAETCS B (hOPME YCTHBIX, TECTOBBIX ONPOCOB, JOKJIAJIOB.

B cnyuae mnpomyckoB 3aHATUH, HaIW4Ms WHIUBHIYaJbHOro Tpaduka OOydeHUS U Ui
3aKpeIUIeHHUs] MPAKTUYECKUX HABBIKOB CTYIEHTaM MOTYT OBITh BbIJIaHbl TUIIOBBIE WHIUBHUAYaJIbHbBIE
3aJjaHKsl, KOTOPbIE TOJDKHBI OBITh CJaHBI B YCTAaHOBJIGHHBIH MPEMNoaBaTeeM CpoK.

13. OcoOenHocTH peanu3aluy JMCHUIUIMHBI JJIsi MHBAJIWAOB M JIHI C OIPAHMYECHHBIMH
BO3MOKHOCTSIMH 310POBbSI

OOyuyeHue Mo AAHHOW IUCHMIUIMHE WHBAJIMIOB M JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMU
3m0poBbst (manee OB3) ocymecTBasieTcs mpenogaBaTesieM ¢ YYeTOM OCOOECHHOCTEH MCHXO(PU3NIECKOTO
Pa3BUTHS, UHIUBUAYAIBHBIX BOBMOXXHOCTEH U COCTOSHUS 3/10POBBS TAKUX 00yUaIOIIUXCS.

JUis CcTyAeHTOB C HapylLIEHUSAMH OINOpHO-ABUTaredbHOM ¢QyHKuu u ¢ OB3 mo cuyxy
IIPEyCMaTpPUBAETCS CONIPOBOKIAEHHUE JIEKIIMHA U MPAKTUYECKUX 3aHATUI MYJIBTUMENUWHBIMU CPEACTBAMH,
pa3gaToYHbBIM MaTepHalioM.

Ja crynentoB ¢ OB3 1no 3peHuIo mnpeaycMaTpuBaeTCs NMPUMEHEHHE TEXHUUYECKHUX CpENCTB
YCHJIEHUSI OCTaTOYHOTO 3pEHMUSI, a TAaKXKe MPeAyCMOTPEHa BO3MOXKHOCTh pa3padOTKH aylnoMaTeprasoB.

Ilo nmanHO#M nucHumIMHE OOy4YeHHME WHBAJIWAOB U JIMI C OrPAaHHMYEHHBIMH BO3MOXXHOCTSIMH
3I0POBbSI MOXET OCYIIECTBISATHCS KaK B ayJUTOPUM, TaK M C HCIOJIb30BAaHUEM AJIEKTPOHHOMN
UH(POPMAIIMOHHO-00pa30BaTeIbHOM cpe/ibl, 00pa30BaTeIbHOIO MOPTaJa U AIEKTPOHHOM MOYTHI.
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JIMCT AOIOJIHEHWI I U'SMEHEHUI

paboueil mporpaMMbl AUCITUTITUHBI

Paboyas nporpamMma AUCHUIUIMHBEL  DPACCMOTPEHA, OOCYKJIEHA M 0o400peHa JuId
ucrnojaaeHusd B 2026-2027 yueOHOM roay Ha 3acenanuu kadeapbl, 1poToKoJ No 9 oT «22»
mag 2026r.

BHeceHbl  JIONOJHEHUSI M W3MEHEHHUSI B YacTU  aKTyaJIW3alldM _ JIMIICH3MOHHOI'O
IIPOrPAMMHOTI'0 _00ECII€YECHHE, HCIIOIB3YEMOE IIPH OCVIIECTBICHHH 00pa30BaTEILHOIO
porecca Mo JaHHOM JIWCHMIUIMHBL, @ TaKKe COBPEMEHHLIX IPOGhECCHOHAILHBIX 0a3
MAHHBIX ¥ HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEMAX, aKTYaJIU3alliH IEPEUHSI OCHOBHOM U
JIONIOJIHUTEJILHON YYeOHOU TUTEPATYPhl, HEOOXOAUMOM JUISI OCBOSHUS JAWCIIUILINHEL.

PaGouass mnporpamma AUCIUIUIMHBI pacCMOTpeHa, oOCyXiaeHa | ojoOpeHa s
ucrionHenus B 202 -202  yuyeOHOM Tojly Ha 3aceaHuu Kadeapsl, IpoTokos No oT
« » 202 .

BHecennbl JOITIOJIHCHHUA 1 U3MCHCHUA

PaGouass mnporpamma AUCIUIUIMHBI pacCMOTpPEHa, oOCyXJaeHa ¢ ojoOpeHa s
ucnionHenus B 202 -202  yyeOHOM rojy Ha 3aceqaHuu Kadeapsl, IpoTokos No oT
« » 202 r.

Brecensbl JOITOJIHCHUA U U3MCHCHUA

PaGouas mporpamMma AUCIUIUIMHBI PAaCCMOTpPEHa, OOCyXkJaeHa u ojo0peHa s
ucnionHenus B 202 -202  yyeOHOM rojy Ha 3acelaHuu Kadeapbl, IPoToKoJ Ne oT
« » 202 T

Buecennl JOITIOJIHCHUA U U3MCHCHUA
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