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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. Lenamu ocBoeHus AUCUUILIMHBI «CHENTeopuss SIEKTPUYECKUX LENerd Hu
AIIEKTPOMATrHUTHOTO TOJISISIBIISTFOTCSI:

®opmupoBaHre y oOyyaroluxcsl NIyOOKMX (pyHAaMEHTadbHBIX 3HAHUA TEOPHUHU
AIIEKTPUYECKUX IETeH W AIEKTPOMArHUTHBIX IPOIIECCOB, BEIPAOOTKA HABBHIKOB aHAIM3a U
pacdera d3JEKTPOYCTAHOBOK, IIOJATOTOBKH KBAJIM(HUIIMPOBAHHBIX CIEIUATUCTOB IS
MPOCKTUPOBAHUSA, DKCIUIyaTallid W OOCIYXUBaHUS COBPEMEHHBIX HJHEPreTUYECKHUX
00BEKTOB U 00OPYIOBAHUSI.

[TonroTroBka BBIMTYCKHUKOB K 3((GEKTUBHOU MPOPECCUOHATBHON JEATEILHOCTH B
chepe DHEPreTUKH, CrocoOCTBYS (POPMUPOBAHUIO HEOOXOAMMOTO YpPOBHSA HAy4YHO-
TEXHUYECKOTO Kpyro3opa, HE00X0IMMOTO JUISE  YCHENIHOTO BBITIOJTHEHUS
MIPOCKTUPOBOYHBIX, OKCIUIyaTallHOHHBIX W PEMOHTHBIX pPabOT, 00eCTeunBarOIIMNX
HAJIC)KHOCTD IEKTPOCHAOKEHUS TPOMBIIIIICHHBIX MIPEANPUATAN U OpTaHU3AIIHN.

JInst AOCTHXKEHUs 1ieJieM JUCIUIUIMHBI HEOOXOAMMO PEIIUTh CIEAYIONIYI0
OCHOBHYI0 3a0ayy — TPUBUTH OOy4aeMbIM TEOPETUYECKHE 3HAHUS M MPAKTHYECKUE
HABBIKH, HEOOXOTUMBIC JIJIS:

®  (OCBOCHHUA OCHOB TE€OPHUH JIMHEUHBIX U HEJIMHEWHBIX DJJIEKTPUUECKUX LEIEr
MOCTOSIHHOTO M TIEPEMEHHOT0 TOKa, BKJIIOYas 3akoHbl Kupxroda, KOMIUIEKCHBIM MeTO.
pacuéra U pe30HAHCHBIC SIBJICHHUS.

®  OBJIAJICHUA METOAAMH PACYETOB YCTAHOBHBIIMXCS PEKUMOB PaOOTHI
MPOCTEHUIINX EKTPUICCKUX CXEM U TIEPEXOJHBIX MPOIIECCOB B IIETH ITEPBOTO MOPSIKA.

®  U3yYCHHWS OCHOBHBIX XapaKTEPUCTUK MArHUTHBIX  TOJCH, 3aKOHOB
AIIGKTpOMAarHeTu3sMa W OPUHIMIIOB  NpeoO0pa3oBaHUs  AHEPrUU  MOCPEACTBOM
TpaHC(HOPMATOPOB U AIIEKTPOABUTATEICH.

®  3aKperieHHUs HABBIKOB BHIOOpA ONTHMAILHOTO METO/a pacyéTa KOHKPETHBIX
AIIEKTPOTEXHUYECKUX YCTPONUCTB M ceTeid ¢ yd€ToM TpeOoBaHWN O€30MacHOCTH U
HaJIE)KHOCTHU.

e  (dopMHpOBaHWS HABBIKOB  Pa3pabOTKH  aJIrOPUTMOB  MOJCITHPOBAHUS
AIIEKTPOTEXHUYECKUX YCTAHOBOK M KOMIUICKCOB, COCTABJICHHMSI PAaCUETHBIX MOJEIEH,
COOTBETCTBYIOIIMX TPEOOBAHUM JCUCTBYIOIIMX CTAHAAPTOB U PEITIaMEHTOB.

®  pa3BUTHUS TBOPUECKOTO TOJXO/AAa K PEUICHUIO MPOU3BOACTBEHHBIX 3ajad,
dbopMupoBaHUE TOTOBHOCTHU K MPOGECCUOHATHFHOMY POCTY M TalibHEUIIEMY O00yUIEHHUIO.

®  BOCIHUTAaHUA YBWKECHHUS K TPYAy, OTBETCTBEHHOMY OTHOIIECHHUIO K CBOUM
OOSI3aHHOCTSIM W OCO3HAHWIO 3HAYUMOCTH KAuye€CTBEHHOTO WCIIOJHCHUS CIYKEOHBIX
(GyHKIMH B MHTEpecax NOTpeOUTeNel AIEKTPOIHEPTUH.

1.2. O6nactu npodeCcCUOHAITBHOM NESATeIbHOCTH n(nm) chepbl
npoecCuoHaIbHON MIESITEIbHOCTH, B KOTOPBIX BBIMTYCKHUKH, OCBOUBIIHME IPOrpaMmy,
MOTYT OCYHIECTBISATH MPO(PECCUOHAIBHYIO IEATETbHOCTB:

16 Cmpoumenbcmeo u  HCUTUUWHO-KOMMYHATbHOe  Xxo3atcmeo (B cdepe
MPOEKTUPOBAHUSA U IKCILTyaTallud 0OBEKTOB AIIEKTPOIHEPTETUKH).

20 Dnexmposnepeemuka (B chepax dICKTPOIHEPTETUKHU U IICKTPOTEXHUKH ).



BbINyCKHUKH MOTYT OCYIIECTBIISATH MPO(PECCHOHANBHYIO NEATEIbHOCTh B JAPYTUX
obOmactax mpodecCHOHANBHON MeAaTenbHOCTH U (win) cdepax mpodhecCHOoHATEHON
NeSITEIbHOCTH TPU yCIOBUM COOTBETCTBHSI YPOBHSI HMX 0Opa3oBaHHs M TOIXYYCHHBIX
KOMIIETEHIIMI TpeOOBaHUAM K KBATU(UKALMKA paOOTHHUKA.

1.3. K oOCHOBHBIM 3amayaM W3y4YE€HUsS OUCUUIUIMHBI OTHOCUTCS MOJATOTOBKA
oOydJaronuxcsi K  BBINOJTHEHUIO  TPYAOBBIX  (QYHKIUA B COOTBETCTBUH  C

npo¢eCCHOHAIbHBIMU CTaHIaPTaAMU:

HaumenoBanue
npogdeccuoHAIbHBIX
cranaapros (I1C)

Kon, HanmeHOBaHMe M YPOBEHb
kBanuukannu OTD, na
KOTOpbl¢ OPHEHTHPOBAHA

AUCHMILIMHA

Kon u HammeHoBaHue
TPYAOBBIX (PyHKUMH, HA
KOTOpbl¢ OPHEHTHPOBAHA
AUCHHILIMHA

16.019 [TpodeccronanbHBIM
CTaHaapT «Texnnueckoe
o0cy)KuBaHUE u PEMOHT
ANEKTPOTEXHUUYECKUX YCTPOUCTB,
0o00opyoBaHUS H  YCTaHOBOK',
YTBEPKICHHBIN IIpUKa30M
MunucTepcTBa Tpyna u
conuanbHo 3amutel PO ot 25
ampenss 2023 . N 329n
(3apeructpupoBaHo B MuHiocTe
PO 25 mas 2023 L

peructpauoHHblid N 73448)

C

PykoBozacTteo
MoJIpa3ieIeHuEM
TEXHUYECKOMY OOCIY>KHBaHUIO U
PEMOHTY TpaHchOpMATOPHBIX
MOICTaHITHI Hu
pacIpeIeanuTeNbHbIX TYHKTOB

CTPYKTYpHBIM
o

C/01.6
Opranu3aimoHHO-
TEXHUYECKOE,
TEXHOJIOTHUECKOE U
pecypcHoe obecrieueHue
paboT 1o KCILTyaTalun
TpaHcPOPMATOPHBIX
MOACTAaHUIUKA 1
pacnpeaenuTeNbHbBIX
ITYHKTOB

C/02.6

[InanupoBaHue U KOHTPOJIb
JEeSATEIbHOCTH 110
JKCILTyaTaluu
TpaHCc(HOPMAaTOPHBIX
HOJACTAHIINN U
pacrpenenuTenbHbIX
ITYHKTOB

C/03.6

KoopauHatus nesTensHOCTH
nepcoHara,
OCYIIECTBIISIONIETO
TEXHUYECKOe 00CTYyKUBaHHE
Y PEMOHT
TpaHCc(hOPMaTOPHBIX
HOACTAHIINN U
pactipeaenuTeNbHBIX
MTYHKTOB

D

YHpaBJ'IeHI/IC JACATCIIBHOCTBIO I1IO
KOHTPOJIIO PEKUMOB u 1o
OIICpaTUBHOMY YHOpaBJICHUIO
pPEeXKUMaMu MYHHIUIIAJIBHBIX

ANEKTPUUYECKUX CETEH

D/01.6

Opranu3zanus 1 BHIIIOJHEHUE
paboT MO KOHTPOITIO
PEKUMOB MYHHIIUIIATIBHBIX
AIEKTPUUYECKUX CETEN U
OIIepaTUBHOMY YIPABICHUIO
MU

D/02.6
Opranu3zanus ¥ KOHTPOJIb
paloThl OnepaTUBHBIX




HaunmenoBanue
npogeccuoHAIbHBIX
cranaapros (IIC)

Kon, HammeHOBaHHE M YPOBEHb
kBasupukanuu OTP, na
KOTOpPble OPUEHTHPOBAHA

JUCHMILINHA

Koa n nHaumeHoBanme
TPYAOBBIX (DYHKIUIi, HA
KOTOpPble OPUEHTHPOBAHA
AUCHUILINHA

pabOTHHUKOB

D/03.6

CrennanbHas IOATOTOBKA
PabOTHUKOB, 3aHUMAIOIITUXCS
KOHTPOJIEM PEKUMOB U
OIIepPaTHBHBIM YIIPaBICHUEM
peKUMaMH MYHHIIHITATEHBIX
AIIEKTPUUECKUX CeTeH

20.041 [IpodeccronanbubIit
CTaHAapT «PaboTHuK 1o
OIIEpaTUBHO-TEXHOJOTUYECKOMY

YOPAaBICHUIO B JJIEKTPUUECKHUX
CeTAX», YTBEPKICHHBIN
npukazoM MuHucTepeTBa Tpyna
U conuansHou 3amutel PO ot 14

Mas 2019 L Ne327u
(3aperucTpupoBaH
MuHucTepcTBOM FOCTUIIMU

Poccutickoit ®enepanuul6 uromns

E

Opranuzanus AESITEIBHOCTH 11O
OIIEPATUBHO-TEXHOJIOTUYECKOMY
YIIPABJIICHUIO B PAMKAaX CMEHBI

E/01.6

Opranuzanus ¥ KOHTPOJIb
BBITTOJTHEHUSI (DYyHKIIHIA TIO
OIlepaTUBHO-
TEXHOJIOTHYECKOMY
YIPaBICHUIO

E/02.6
Opranuszanus AesTeIbHOCTH
CMEHHOI0 IIEpCOHasa

2019r, peructpaunoHHbli  Ne
55292)
1.4. KomneteHumn obyyatouterocsi, GopMupyemMble B pe3ysibTaTe OCBOEHMUS AUCLMIIVHBI
HaumeHoBanue Koa n HammeHoBaHue Koa n HanmeHoBaHue Ilepeuens
KaTeropuu KOMIIeTeHI M HHIUKATOpPA MJIAHUPYEMBbIX
(rpynmnsr) AOCTHIKEHHU S pe3yJ1bTaToB 00y4eHHs
KOMIIeTeHIU i KOMIIeTEHIIM U
Oynnamentansias | OIIK - 3. OIIK-3.1. Mcnoas3yet HA YpOoBHe 3HAHUIL:
HOJrOTOBKA CriocoOeH NpUMEHATh | OCHOBHBIE 3aKOHbI 3HaTh OCHOBHBIE 3aKOHBI
COOTBETCTBYIOIIUH €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
busuko- JUCLUIUIMH, METOABI JUCLUIUIMH U 001aCTH UX
MaTeMaTHYeCKUI anreOpsl U PUMEHEHHUST; TOHUMATh
anmapar, MeTo/bl MaTreMaTu4ecKoro HNPUHIUIBI U METOJIbI
aHanu3a u aHanm3a, anreOpsl,
MOJIEIIUPOBAHMS, T depeHInaIbLHOro U MaTeMaTu4eckoro
TEOPETUYECKOTO U MHTETPaJIHHOTO aHajm3a,
9KCHEPUMEHTAIBHOTO | UCUMCICHMS, YUCICHHBIX | AU (epeHIHalIbHOTO U
UCCIIEIOBaHUS IPU METOJIOB; (pu3nueckue MHTETPAJIHLHOTO
peLeHun SBJICHUS U 3aKOHBI VCUUCIICHUH, YHCIIEHHBIX
npodeCcCHOHATBHBIX MEXaHHKH, METOJIOB; OCO3HABATh
3aja4 TEPMOJMHAMUKH, ¢bu3nyeckue ABICHUA U
AIEKTPUYECTBA 3aKOHBI MEXaHHUKH,

Mar"a€Tusma, OITHKH.

TEPMOJANHAMUKH,
ANIEKTPUUECTBA,
MarHeTusMa, ONTUKH;
BHJICTh B3aUMOCBSI3b




MEXIy TEOPETHUECKUMHU
3HAHUSMHU €CTECTBEHHBIX
HAyK U IPAaKTHYECKUM
MIPUMEHEHUEM.

HA YPOGHEe YMEeHUL:

YMETb IPUMEHSATH 3HAHUS
3aKOHOB MIPUPOJIBI U
MaTeMaTUKU IIPU aHAJIHN3e
(U3NUECKHX MPOLIECCOB U
SIBJICHUI1; BIAJICTh
METOAAMH PEIICHUS
MIPUKIIAHBIX 3a7a4 C
UCTIOJIb30BaHHEM
MaTeMaTU4eCKOTro
anmapara 1 (u3N4ecKoro
MOJICTUPOBAHUS;
JI€MOHCTPUPOBATH
yMeHHe
HWHTEPIIPETHPOBATH
MOJTyYEHHBIE JaHHBIE U
BEISIBIISIT
3aKOHOMEPHOCTH B
AKCIIEPUMEHTATHHBIX
UCCIIEIOBAHUSAX;
(hopMyIHpPOBATh BEIBOIBI
1 000CHOBaHHO BHIOMPATH
METObI HCCIIEIOBAHUIN Ha
OCHOBE
(byHIaMEHTaIBHBIX
HAy4HbIX TPUHIIUIIOB.

HA YPOGHEe HABBIKOG:
HaBbIKU
CaMOCTOSITEIEHOTO
IUTAHUPOBAHUS
AKCIIEPUMEHTOB U
00pabOTKH MOTYyYEHHBIX
Pe3yJIbTaToB;
CroCOOHOCTH MPABUIILHO
noaouparh
COOTBETCTBYIOLIHE
MaTreMaTu4ecKue
MHCTPYMEHTHI JIJ151
onucaHus (pU3NYECKuX
SIBJICHUI; pa3BUTHE
KPUTHYECKOTO MBITIICHUS
Y aHAJIUTUYECKUX
criocoOHOCTEH
MPUMEHUTEIHHO K
HAYYHBIM JUCHIUTUTMHAM;
OTIBIT PAOOTHI C HAYYHOM
JIUTEPaTypor U
CHEIMAIN3UPOBAHHBIMU




HNCTOYHUKAMU IJIs1
MIOBBIIIIEHU COOCTBEHHON
KOMIICTCHIINU.

OIIK-3.2. Bemonuser
aHaJu3 U MOJICTTUPOBAHHUE,
TEOPETHUECKHUE U
AKCIIEPUMEHTAIIbHBIE
WCCJICIOBAHUS TIPH
perieHnun
npodeccuoHaIbHBIX
3aJ]a4 C UCIIOJIE30BAHUEM
(H3UKO-MaTEMaTHIECKOTO
amnmnapara.

Ha ypOBHe 3HAHULL:

3HaTh OCHOBBI (DU3UKO-
MaTeMaTu4ecKoro
armapara, Heo0X0IMMOTo
JUTsl IOCTAHOBKH U
pelieHus
UCCIIEIOBATEIIbCKUX
3aJ1a4; TOHUMATh
pa3IMYHbIC TOIXOBI K
MIPOBEJICHHUIO aHAIIN3a U
MOJICTTUPOBAHUS
CJIOKHBIX CUCTEM; 3HAHHE
METOJIOB OpTraHHU3aIU 1
HUHTEPIIPETAINH
pe3yJIbTaToB
AKCIIEPUMEHTATHHBIX
WCCIICIOBAHUN; BIIAJICTh
METOAOJOTUEN OLIEHKHU
TOYHOCTH MOJICIICH H
JIOCTOBEPHOCTH BBIBOJIOB.
Ha YPOBHE YMEHUIL:
CIIOCOOHOCTh CTaBUTh
3a]1a4M U OTPEEIISATh
LIEJIA UCCIIEIOBAHUM B
CBOEH
npodeccuoHaIBHOM
JESITeTbHOCTH; YMCHUS
BBIOpATh aIeKBaTHbIC
MOJICIT! U METOJIUKU
aHaJIM3a U pacyeTa npu
BBITOJIHEHHH TIPOCKTOB;
HaBbIKU pa3pabOTKU
QJIITOPUTMOB U METOJIUK
MaTeMaTUIEeCKOTO
MOJICITUPOBAHUS U
KOMITBIOTEPHOTO
COITPOBOXICHUS
IKCIIEPUMEHTOB;
CIIOCOOHOCTH
o0OpabaTsiBaTh
pe3yJIbTaThl U3MEPEHUH U
OIICHUBATh MOTPEITHOCTH
BBIYHCIICHU.

Ha ypoBHe HABbIKOS.
MPaKTUYECKOE BIIaJICHHE
TEXHHUKOH BBITTOTHEHUS
TEOPETHYECKUX PACUCTOB
1 00paboTKu
OIMIIUPHYECKUX JAHHBIX;




HABBIK TPAMOTHOTO
MMOCTPOCHUS TUIIOTE3 U
COCTAaBJICHHUS OTYETOB IO
pe3yabTaram
HCCIICIOBAaHUM; OIIBIT
CaMOCTOSTEIIbHOTO
MIPOBEICHHUS
JabopaTopHO-
AKCHEPUMEHTAIBHON
paboThI ¥ TOATOTOBKH
TEXHHUYECKHUX
JIOKyMEHTOB;
COBEpIIICHCTBOBAHUE
po¢eCcCHOHATBHOTO
MacTepCcTBa MyTeM
MMOCTOSTHHOTO M3Y4YCHUS
COBPEMEHHBIX
TEXHOJIOTUM ¥ HOBBIX
METOJIOB HAayKH U
TEXHHKH.

OIIK-3.3. Ilpumensier
METOIbI BBISIBIICHUS
pooeM B
3IIEKTPOIHEPreTUIECKOM
OTpaciu ¢
UCTIOJIb30BAaHHEM HABBIKOB
AHAJTUTHYECKOTO U
IKCIIEPUMEHTAIEHOTO
UCCIICIOBAHUSI OCHOBHBIX
(bHU3HYECKUX 3aKOHOB U
TEXHOJIOTHYECKUX
IPOLIECCOB.

HA YpOGHe 3HAHUU.
3HATh KITIOUEBbIE
pOOIIeMbI
ANIEKTPOIHEPreTHUECKOM
OTpacii; TOHNUMATh
(U3HMKY MPOTEKAIOIINX
MIPOIIECCOB U MEXaHU3MBI
BO3HHUKHOBEHHS
HEHUCIIPABHOCTEH
000py/I0BaHUsL; 3HATH
COBPEMEHHBIE METO/IbI
JIMAarHOCTUKH COCTOSIHUS
AIEKTPOTEXHUYECKOTO
000pyIOBaHUS; YMETh
aHAIM3UPOBATH
TEXHUYECKYIO
JTOKYMEHTAIIMIO U
HOPMAaTUBHBIC aKThI.
HA YPOBHEe YMEeHUL:
YMETb BBISBIIATH IPUUHHBI
cOO€EB M OTKa30B
ANEKTPOOOOPYIOBAHMUS;
TUIAHUPOBATH
AKCIIEPUMEHTHI U
W3MEPEHUS IS IPOBEPKU
paboTOCIIOCOOHOCTH
CHCTEMBI
ANEKTPOCHAOKEHMS,
CaMOCTOSTEIIBHO
pa3pabarbiBaTh
PEKOMEHIAIINH TI0
TIOBBILLICHUIO HAIEKHOCTU




1 3G PEKTUBHOCTH
(hYyHKIIMOHUPOBAHUS
SHEPrOCHCTEM;

3¢ dEKTUBHO UCTIOIB30BaTh
METOIBI AHATUTUIECKOTO U
AKCTIEPUMEHTAIILHOTO
UCCTICZIOBAHUS B
MIPAKTHYECKOU
JeATeITHHOCTH.

HA YPOBHEe HABBIKOG:

OBITH CTTIOCOOHBIM
rpamMOTHO
HUHTEPIIPETHPOBATH
MOKa3aHUs
W3MEPHTENHHBIX IPHOOPOB
Y JaTYNKOB; UMETh HAaBBIKU
OBICTPOTO MPHUHSTHUS
pEIIeHNId B aBApUHHBIX
CHTYyaIHsIX; 00a1aTh
CHOCOOHOCTBIO COOHMpPATh
CHCTEeMaTU3UpPOBaTh
HEOOXOTUMYIO
uH(OpPMALIUIO TS
BBISIBJICHUSI HAPYILICHUIA
TEXHOJIOTHYECKOTO
poriecca; CBOOOIHO
OPHEHTHUPOBATHCS B
COBPEMEHHOM
TEXHUYECKOU JINTEPATYPE
Y UCTOYHHKAX
HOPMATHBHBIX aKTOB.

TeopeTuueckas u
MPaKTHYECKAs
npogeccuoHATBEHAS
MOJITOTOBKA

OIIK-4. Criocoben
HCIIOTB30BaTh METOIBI
aHanusza u
MO/IETUPOBAHUS
SJIEKTPUUECKUX TETel U
QJICKTPUUYCCKUX MalINH

OIIK-4.1.

Hcnonb3dyeTr  OCHOBHBIE
MOHATHSI M 3aKOHBI
3JEKTPOTEXHUKH;
TEOPHIO nemnei u
CYILIHOCTh
ANEKTPOMArHUTHBIX
SIBJICHU; MIPUHIIUIIBI,
HCIOJIb3yEMbIE npu
MMOCTPOCHUU

OJICKTPHUYCCKUX merein u
QJICKTPUYCCKUX MAlIWH.

HA YPOBHE 3HAHUIL:

3HATh OCHOBHBIC TIOHATHS
1 3aKOHBI IEKTPOTEXHHUKH;
pa3buparsCsi B TEOpHA
LeTnel U CYyIHOCTH
ANEKTPOMArHUTHBIX
SIBJICHUI, TIOHNMAaTh
MIPUHITUIIBL, TPUMEHSIEMbIE
MIPU TIPOCKTUPOBAHUT
AIIEKTPUYECKUX LIETIEH U
MaIIIH.

HA YpoGHe YMEeHUlL.
YMETb paCCUMTHIBATH
ANEKTPUIECKHE 1IeTTH
Pa3IMIHON CIIOKHOCTH;
CTPOUTH SKBUBAJICHTHbBIE
CXEMbI 3aMEIICHUS
pEaAIbHBIX YCTPOMCTB;
aHAJTM3UPOBATH
TMIEPEXOIHBIE TIPOLIECCHI B
ANEKTPUICCKUX MAIIMHAX;




TIOJIB30BATHCS
COBPEMEHHBIMU
CpelCTBaMH
BBIYHMCIIUTENLHON TEXHUKU
Y [IPOrPaMMHOTO
obecrieueHus It
MIPOEKTUPOBAHUS U
pacyéra INEKTPUIECKUX
CXEM.

HA YPOBHEe HABBIKOG:
cBOOOJIHO OMEPUPOBATH
OCHOBHBIMH 3aKOHAMU
ANMEKTPOTEXHUKH U
(dhopmynamMu paciyéToB;
YBEPEHHO pelaTh
MpaKTUYEeCKUE 3aJa41
MIPOEKTUPOBAHUS 1
SKCILTyaTaluu
AIIEKTPOYCTaHOBOK;
npuoOpeTaTh HOBBIE
3HAHUS ¥ YMECHUS B
npotecce
camMo00pa3oBaHus U
OCBOEHHUSI MEPEIOBBIX
JOCTHKEHUM HayKU U
TEXHUKH B chepe
AIIEKTPOIHEPreTHKH.

HA ypOBHe 3HAHUU:

3HaTh TUIIOBBIE METOJUKU
pacuera MEKTPUUECKUX
LETEeH U NEKTPUIECKUX
MallllH; BIIaJIETh
[PUHLIMIIAMA
ONTHUMM3ALIMHI PEKUMOB
padoThI

OIK-4.2. ANEKTPOOOOPYIOBAHHUS;

PaspabareiBaer Metoauku | SHATH IPABIIA
OIIEPAaTHBHOIN KOPPEKIMU

CXEM U YCIIOBUU
JKCILTyaTalun
AIIEKTPUYECKON
SJICKTPUUYCCKUX LCICU U arraparypsl.
AIIEKTPUYECKUX MAIIHH. HA YPOBHEe YMEeHUL:
YMETb CO3/1aBaTh METOIUKHI
pacyera Jij1s1 KOHKPETHBIX
THUIIOB JIEKTPUUECKUX
CETEH U YCTaHOBOK;
OIEPAaTUBHO U3MEHSTh
PEXUMBI PAOOTHI
AEKTPOLIECTIEN U MAILIUH
MIPU U3MEHEHUH BHEIITHUX
(hakTOpOB WITH

pacieTa W CHOCOOBI
OTIEPaTUBHOTO W3MEHEHUS
CXeM, PEXKHUMOB pabOThI
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BO3HHKHOBEHUH
HETIONAJIOK;
OpraHU30BHIBATH
MOHUTOPHHT PabOvnx
XapaKTEePUCTHK
AMEKTPOOOOPYTOBAHUS 1
CBOEBPEMEHHO BHOCHUTH
W3MEHEHUs B pabourie
CXEMBI U PEKUMBI.

Ha YPOBHE HABLIKOB.
OBICTPO aTaNTUPOBATHCS K
HOBBIM yCJIOBHSIM PaOOTHI
BIIEKTPOOOOPYI0BAHMS;
BIIAJETH CIIOCO0aMU
HACTPOMKHU U
peryIMpOBaHHs
ANEKTPUUECKOTO
000pyI0BaHUS; YBEPEHHO
paboTark ¢ COBPEMEHHBIM
000pyI0BaHHEM 1
MHCTPYMEHTAMH KOHTPOJIS
Ka4eCcTBa AEKTPOIHEPTHH.

OIIK-4.3.

[Ipumensier MeTo bl
aHanM3a, MOJIEIIMPOBAaHMSI,
pacueTa ¥ UCIIBITaHUI
ANEKTPUUYECKUX LETEN U
AIIEKTPUYECKUX MAIIHH C
MCIIOJIb30BAaHUEM HABBIKOB
AKCHEPUMEHTATbHBIX
METO/I0B UCCIIEJOBAHUS
Ha YPOBHE 3HAHMIA: 3HATH
OCHOBHBIE MOJIOKEHUS
TEeopuun
AJIEKTPOMArHUTHOTO T10JIs
Ha YPOBHE YMEHMIA: YMETh
UCTIOJIb30BaTh PUOOPHI
JUTSL SIIEKTPUYECKUX U
MarHUTHBIX U3MEPEHU.
HA YPOBHE HABBIKOB:
BJIaJI€Th
HKCHEPUMEHTATBHOTO
HCCJIEJOBAHUS
AIIEKTPOTEXHUYECKUX
YCTPOMWCTB.

HA YpOoBHe 3HAHUIL:

3HATh OCHOBHEIE
MOJIOXKEHUS TEOPUU
ANEKTPOMArHUTHOTO TTOJIS;
BIIAJICTh MCTOIMKAMU
aHaJIM3a U MOJICITMPOBAHUS
AIIEKTPUYECKUX LIENEe U
MaIlIiH; pa30upaThbCs B
pacuerax
ANEKTPOMEXaHUIECKUX
BEJIMYKH; IOHUMATh
BJIMSIHAE KOHCTPYKTHBHBIX
OCOOEHHOCTEH U
MarepuasoB Ha
XapaKTEPUCTUKU
ANEKTPUIECKUX YCTPOUCTB.
HA YpoBHe YMEeHUlL.

YMETb COCTABJISTh
pacyeTHbIE CXEMBbI
AIIEKTPUYECKUX 1IeTIeH 1
ANMEKTPUIECKUX MAIIHH;
BBIOMPATh ONTUMAIEHYIO
CXeMy 3aMELICHUS IS
KOHKPETHOTO THTIA
YCTPOMCTBA; IPOBOIUTH
HCIIBITAaHUSA
ANEKTPUYECKUX allaparoB
Y KOHTPOJIMPOBAThH
KaueCTBO MPOBOIMMOTO
TECTHUPOBAHUS; TPUMEHSTh
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COBPEMEHHBIE ITPOTPAMMBI
1 000pyI0BaHHE JIJIs
ABTOMATH3ALIUH PACUETOB U
MOZIETTUPOBAHHUSL.

HA YPOGHE HABBIKOG:
OCBOUTH METOJIUKU
AKCTIEPUMEHTATTHHBIX
HUCCIIENOBAaHUN
ANMEKTPOTEXHUYECKUX
YCTPOWCTB; MPHOOpECTH
YCTOMYUBBIN HABBIK
BBITTOJTHEHUS
ANMEKTPHUYESCKHUX U
MarHUTHBIX U3MEPEHUH C
UCIIOTb30BAaHUEM
COBPEMEHHOTO
000pyIOBaHUST; HAYIUTHCS
(UKCHUPOBATH PE3YIBTAThI
u3MepeHuit u opopmIATH
OTYETHI COINIACHO
YCTaHOBJICHHBIM
CTaH/IapTaM.

2. Mecro aucuumiinHbl B cTpykrype OITIOII

HMucuumuaa  B1JI(M)B.JIB.2.2  «Cneureopusi  3JIEKTPUYECKUX — Lened U
AIIEKTPOMArHUTHOTO TOJS» Peaau3yercss B paMKaxX OJEKTUBHbBIE NHUCHUIUTMHBI (MOIYJIN)
porpaMmbl OakajaBpuara.

JucuuminHa npenojaercs olOydaronuMmces no o4Ho dopme oOydeHuss — B 4-M
CEMECTpe, 110 3a04HOI Gopme — 4 u 5 ceMecTpax.

JqucimmumHa «Crnenreopust NIEKTPUUYECKUX LETEe M 3JIEKTPOMAarHUTHOIO ITOJISH
SBIIACTCS TPOMEXKYTOUHBIM HTanoM QopmupoBanus kommerenuuit OIIK-3, OIIK-3 B
nporecce ocoenust OITOITI.

JIi IpOXOXKI€HUS AUCLUUIUIMHBI HEOOXOAUMbI KOMIIETEHIIMH, C(HOPMUPOBAHHBIE B
pe3ynbTaTe W3yueHUs CIEAYIOUIMX IUCHUIUIMH y4deOHoro ruiaHa: "®wusuka", "Bbicuias
marematuka'", "Mapopmaruka".

@opMOIl TIPOMEXKYTOUHOM aTTECTAllMd 3HAHUM O0O0y4aeMbIX MO OYHOU (opme
oOyueHus sBIIETCS dK3aMEH B 4-M cemecTpe, 1o 3a04Hoi hopme — B 4 1 5 cemecTpax.

3. O0bemM TUCHUILIHHBI
ouHas popMa 0OyUYECHUS:

Bup y4eOHoii paboThI 10 AUCHUIIMHE Bcero B 3.e. 1 yacax Cemectp 4
B yacax
Obmas TPY10EMKOCTH THCIMTITHHBL 4 3.e. -144 ak.yac 4 3.e. -144 ak.yac
Konmaxmmnas paboma - AyoumopHule 3auamus 57 57
Jlexyuu 18 18
Jlabopamopnwie 3ansmus 18 18

Cemunapwl, npakmuyiecxkue 3aHAMuUs 18 18
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Koncynomayus 1 1
Camocmosamenvnasn paboma 51 51
KypcoBasi paGora (KypcoBoii IpOeKT) 2 2

Bux npomekyTouHOM aTTecTanuu Dk3aMeH-36 4acoB Dk3aMeH-36 4acoB

3ao4yHas opma 0OydeHUs:
Bup y4eOHoii padboThI 10 JUCHUIIMHE Bcero B 3.e. 1 yacax Cemectp 4
B yacax

Ob1mas TPY10EMKOCTH THCIUMTITHHBL 4 3.e. -144 ak.yac 4 3.e. -144 ak.yac
Konmaxkmmnas paboma - AyoumopHule 3auamus 57 57
Jlexyuu 18 18
Jlabopamopnwie 3ansamus 18 18
Cemunapwl, npakmuyiecxkue 3aHAMuUs 18 18
Koncynomayus 1 1
Camocmosamenvnan paboma 51 51
KypcoBasi paGora (KypcoBoii POeKT) 2 2

Buj1 npomeskyTouHO# arTecTanuu Dk3aMeH-36 4acoB Dk3aMeH-36 4acoB

4. Conep:kaHue JUCHUILIMHBI, CTPYKTYPHPOBAaHHOe MO TeMaMm (pasjaejiam)
TUCHUIUVIMHBI ¢ YKa3aHUEM MX 00beMOB (B aKaJeMHYECKUX Yacax) U BUIOB Y4eOHBIX
3aHATHHI

4.1. YueOHO-TeMaTHYeCKHUH IJI1aH
OyHas popma 0by4eHUs

TpynoemkocTs B yacax
KonrakTHas pabora — Koz
HanmenoBanue TeM (pa3aeioB) AyautopHas pa6ora CaMOCTO WHJIUKATOpa

AUCHUIIJINHBI CeMHHApHI 1 aTeJIbHasg I[OCTI/I)KGHI/Iﬁ
nmaboparopH

bIC 3aHATHUA

JICKIIHA npakTideckue | pabora | KOMIETEHUUH

3aHATHUS

Tema 1. O0mmue cBeaeHUS O OIIK-3.1
YETBHIPEXIIOTOCHUKAX OIIK-3.2
OIIK-3.3
OIIK-4.1
OIIK-4.2
OI1K-4.3

Tema 2. XapakTepuCTUKU OIIK-3.1
YETBHIPEXIIOIOCHUKOB OIIK-3.2
5 OIIK-3.3
OIlIK-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. DxcriepuMeHTaNbHBIE o) OIIK-3.1
METOJIBI OLIEHKH OIIK-3.2
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YETBIPEXTIOIOCHUKOB

OIIK-3.3
OIIK-4.1
OIIK-4.2
OIIK-4.3

Tema 5. IIpumepsl nprIIOKEHUI
YEThIPEXIIONIOCHUKOB

OIIK-3.1
OIIK-3.2
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. MogenupoBaHue
anekTpudeckux cxem B Electronics
Workbench (Multisim)

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

Tema 8. PacueTsl u MozienMpoBaHue
aneKkTpudeckux nemneit 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 «MeTtosl pacueTa
AIIEKTPUUYECKUX LIETEH,
COJEPIKAIINX YETHIPEXTIOIIOCHUKH U
YHpaBJIAEMBIC HCTOYHUKN)>

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

KPII

36

Koncynprannn

OIIK-6.1

OIIK-6.2

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

KonTpoms (3x3aMeH)

OIIK-6.1

OIIK-6.2

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

UTOIO

57

87

3ao4yHas ¢opma obyveHUs
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HanmenoBaHue TeM (pa3aesioB)
MUCHUTLTHHBI

TpynoemkocTs B yacax

KonTakthast pabora —
AynurtopHas pabora

JICKITNHA

nmaboparopH
BIC 3aHATHUS

CEeMUHApHI 1
MIPAaKTHYECCKHE
3aHATHS

CaMoCTO
ATCIbHAA
pabota

Kon
MHJUKaTOopa
IOCTH)KEHUU
KOMITETCHITUH

Tema 1. O01Me cBEOEHUS O
YeTHIPEXTIOTIOCHUKAX

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

Tema 2. XapakTepuCTUKH
YETBIPEXIIOIOCHUKOB

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

Tema 3. Tunonorus
YETBHIPEXTTOIFOCHUKOB

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

Tema 4. DxcriepuMeEHTaJIbHbIE
METOZBI OLIEHKH
YETBIPEXTIOIOCHUKOB

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

Tema 5. IIpumeps! NpHIIOKEHUIA
YeThIPEXTIONIOCHUKOB

OIIK-3.1
OIIK-3.2
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
OIlK-4.2
OIIK-4.3

Tema 7. MogenupoBaHue
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 1 MozienMpoBaHue
aNeKTpuuecKuX meneit B Mathcad

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-4.1
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OIIK-4.2
OIIK-4.3
Tema 9. IloaroroBka KypcoBoro OIIK-3.1
npoekra «MeTojpl pacuera OIIK-3.2
AIIEKTPUUECKUX IIeTIEH, OIIK-3.3
COJIEpIKAINX YETHIPEXITOTIOCHUKHN 1 OIIK-4.1

YIIPABIISIEMbIE HCTOUHHUKINY OIIK-4.2
OIIK-4.3

KPII b 36

OIIK-6.1
OIIK-6.2
OIIK-6.3
I1K-7.1
[IK-7.2
I1K-7.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
I1K-7.1
[1K-7.2
I1K-7.3

Koncynprannu 1 -

Kontpons (3x3amen) 2 -

UTOIroO 57 87

4.2. Cogepxxanue JUCHUIIMHBI

Tema 1. O01me cBeeHHs 0 YeTHIPEXIIOJIIOCHUKAX.

[ToHATHE YETBIPEXITONIOCHUKA U €T0 Ha3HaueHHe. PU3NYECKHUI CMBICI YETHIPEXITONOCHHKA!
BXOJAHbIE W BbIXOAHBIE Wenu. OTIWYUS AKTUBHBIX W IMACCUBHBIX YETBIPEXITOIIOCHUKOB.
CrMMeTpHrs U aCHMMETPHS YETBIPEXTIONIOCHUKOB. JIMHeapu3anus 4eThIPEXIIOIOCHUKOB

Tema 2. XapaKkTepuCTHKH YeThIPEXIMOJIKCHUKOB

[TapameTpsl JBYXMOPTOBOTO dieMeHTa: Kod(PPUIMeHTs mnepeaadu, (a3oBbIE CIBUTH,
ko3 urment orpaxenus. KomriekcHbie Ko GUITMEHTH TIepeiadn U puémMa dHEPruu

OKBUBaJIEHTHBIE MTApAMETPhI YEThIPEXNOMIOCHUKOB (A, B, C, D). Pacuér Y- u Z-napametrpon
YETHIPEXTOIOCHUKOB. YCIOBUS COMNIACOBAHUS aKTUBHOT'O U MACCUBHOTO YETHIPEXTOIOCHUKA

Tema 3. Tunosiorus 4eTbIPEXMOJIIOCHHKOB

JleneHne YETHIPEXIOMIOCHUKOB 10 KOJUYECTBY PEAKTUBHBIX 3JEMEHTOB. |paHUYHbIE
yCIOBHUSI MEXAY AaKTUBHBIM M  TACCUBHBIM  3JeMeHTaMu. YacTOTHbIe  CBOMCTBa
YeTBIPEXTIONIOCHUKOB. Peanu3aiys B3auMHOCTH U B3aMMOOOPATHOCTHU B YETHIPEXTIOIIOCHUKAX.

[IpyHUIKBI OITPEAEIIEHUS] YCTOMUYUBOCTH YETHIPEXITOIFOCHUKOB.

Tema 4. JxcniepuMeHTAIbHbIEC METObI OLIEHKH YeThIPEXIOJII0CHUKOB

HNHcTpyMeHTalbHBIE CPEACTBA U3MEPEHUN YETHIPEXTIONIOCHUKOB. JlaboparopHbie METOAMKU
u3MepeHus ko3(uIMeHToB mnepenadyn U comnpotuBieHUs. [IpoBeneHne SKCHEPUMEHTOB IO
ONPEJEIICHUIO KOMIUIEKCHBIX I1apaMETpPOB YETHIPEXNOMIOCHUKA. OLEHKa MOTpenIHOCTeN
U3MEPEHUI U BIMSHUE BHEITHUX (DaKTOPOB.

Tema S. IlpuMepbl NPUII0KEHUH YETHIPEXTIOTIOCHUKOB
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@WIbTphl HWKHUX YaCTOT M BEpXHUX 4acToT. ComnlacoBaHWE T'€HEPAaTOPOB W AHTEHH.
[Toctpoenne nuddepeHMaNIbHBIX W HHTErpalbHBIX AMIUTUTYIHBIX IpeoOpa3oBaTeneil.
Coznanue crenuaan3upoOBaHHBIX PE30HAHCHBIX KOHTYPOB. PeryinpoBka BOJIHOBBIX IPOLECCOB
B JIMHUSX Mepeay.

Tema 6. OcnoBbl nporpammsbl Electronics Workbench (Multisim)

WcTtopus pazButus U coBpeMeHHoe coctossHue nakera Electronics Workbench/Multisim.

HuTepdeiic u cTpykTypa pabodyero npocTpaHCTBa IporpaMmbl. bUOIHOTEKH KOMIIOHEHTOB U
0a3oBas paboTa ¢ KOMIIOHEHTaMU: MOJKIIOYEHHE, HACTpoiika cBoUCTB. [IpaBuia cocrabieHus
npuHIUnmuaibHeIX cxem B cpene Electronics Workbench (Multisim). Hactpoiika pexxumon
0TOOpakeHUs U MacIITabUpOBaHUS pabOYMX OKOH.

Tema 7. MoneaupoBanue dnekTpudeckux cxem B Electronics Workbench (Multisim)

[Ipocteie momenu omHoda3HBIX W TpEX(DA3HBIX IeNell MepeMeHHOro Toka. Pabora ¢
PE3UCTUBHBIMM, MHAYKTUBHBIMHU WU EMKOCTHBIMHM 3J€MEHTaMu. VIMHTalusi 3aBUCUMBIX U
HE3aBUCUMBIX HCTOYHUKOB NUTaHus. [I[poekTupoBaHne MPOCTENIINX AIEKTPOHHBIX YCTPOUCTB:
JeNnTeNe HanpsHKEHUs, MOCTOBBIX BhITIpsiMuTenel, RC-¢uisrpos.

Tema 8. Pacyersl M Moae/IMpoBaHKe dIeKTPpUYecKux neneit B Mathcad

Beenenne B cpeny MathCAD. Teopetnueckue OCHOBBI pacu€ra AJIEKTPUYECKUX LEHEH.
Metoauku pacuéra mpocTeix ueneid. MoaenbHble pacuersl B MathCAD. MopenupoBanue
JUHaMHYecKuX mpoueccoB. JlonmomuurenbHbie uHCTpyMeHTBI MathCAD. [lpaktudeckoe
pUMEHEHHE.

Tema 9. IloaroroBka KypcoBoro npoekra «MeToabl pacdyera JJIEeKTPUYECKHUX LeMei,
COEPKANIMX YeThIPEXMOJICHUKH U yIIPpaBJisieMble HCTOYHUKN»

Kparkne  teopernueckume  cBeleHusa.  OmnpenesieHHMEe  mapaMeTpoB  [TaCCHBHOIO
YEeTHIPEXTIOIOCHUKA U ycunuTens. PacueT koappuIMeHToB nepeaad 4YeThIpEXIOIOCHUKOB U
UX KacKaJHOIO COEIMHEHMs. AHalnW3 LENU B NEPEXOAHOM pexuMme. Pacuer mepexogHoro
npolecca KIaCCUYECKUM MeTooM. PacueT cBOOOAHOM COCTaBIAIONIEH HANPSKEHUS
ONepaTOpHBIM METOAOM. VccnenoBanue 4acTOTHBIX XapaKTEPUCTHK M MEPEXOAHOIr0 Impolecca
B DJEKTPUYECKOM LEeNu C MPUMEHEHHEM CTaHJApPTHOIO IaKeTa CXEMOTEXHUYECKOTO
MOJIETTUPOBAHHUS . HccnenoBaHve yCTaHOBHUBIIMXCSI UM MNEPEXOJHBIX PEXHMOB B
ANIEKTPUYECKOM 1IeNU B MHXKEHEPHOM MareMmarudeckoM obecrnieuennu Mathcad. MccnenoBanue
YaCTOTHBIX XapaKTEPUCTUK U MEPEXOAHOI0 MPOLEecca B AIEKTPUUECKON LIeNH ¢ TPUMEHEHUEM
CTaHJapTHOT'O MaKeTa CXEMOTEXHUYECKOTO MOJIEIMPOBAHUSI.

5. YueOHO-MeTOAMUYECKOE O0ecIeYeHrne CAMOCTOATEILHOM Pa0d0ThI CTY1€HTOB

CamocTosiTenbHas padoTa MPOBOJIUTCS C LENbIO: CUCTEMAaTH3allMi U 3aKpEIUICHUs
NOJYyYEHHBIX TEOPETUYECKUX 3HAHUM W NPAKTUYECKUX YMEHUH 00ydaroluxcs;
yIIyOlneHHs U paclIMpPEeHUs] TEOPETUUECKUX 3HAHUN CTY/IEHTOB, pa3BUBATh aHAJTUTHUECKOE
MBIIIJIEHUE W MPUMEHATH MOJTYYEHHbIE YMEHHs Ha HpakThuke. OHO MpeaHa3HAYEeHO IS
OyAyIIMX CIIENUAIUCTOB B OOJACTH HHEPreTHKH U MPU3BAHO 0OecneyuTh 3((HEKTUBHYIO
OpraHU3alHUI0 MPOIECCa CAMOCTOATEIBHOIO U3YUEHUs CTYACHTAMH JaHHOM HMCLUUILIMHBI;
(bopMHUpOBaHUS YMEHUN HCHOIb30BaTh HOPMATUBHYIO, CIPABOYHYIO JOKYMEHTAIMIO,
y4eOHYI0 M CHEIHUaNbHYIO JIMTEpaTypy; pa3BUTHS IMO3HABATEIbHBIX CIOCOOHOCTEH U
aKTUBHOCTU  OOy4Yaroluxcs:  TBOPYECKOM  WHUIMATUBBI,  CaMOCTOATEIbHOCTH,
OTBETCTBEHHOCTH, OPraHM30BAaHHOCTH; (POPMUPOBAHHE CAMOCTOSTEILHOCTU MBILIUICHHUS,
CIIOCOOHOCTEH K  CaMOpa3BUTHIO, COBEPILIEHCTBOBAHMIO W  CaMOOPIaHU3ALNY;
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dbopmupoBaHusi MpPO(PeCcCHOHANBHBIX KOMIETEHIMH; Pa3BUTHIO HCCIIEI0BATEIbCKUX
YMEHHU CTYJICHTOB.

®opMbl ¥ BUIBI CAMOCTOATENBHOW pabOTHI CTYIEHTOB: YTEHHWE OCHOBHOM U
JOTOJIHUTENIBHOM ~ JIUTEpaTypbl — CaMOCTOSITEIbHOE M3YyYEHHWE Marepuana 1o
PEKOMEHIyeMbIM JIUTEPATYPHBIM HCTOYHUKAaM; padoTa ¢ OHOIMOTEYHBIM KaTajJorom,
CaMOCTOATENBHBIM  1Mom0Op HEoOXONMMOM  JUTeparypbl; paboTa CcO  CIOBapew,
CIPABOYHUKOM; MOUCK HE0OXonuMoi nHbopManuu B cetd MHTEpHET; KOHCIIEKTUPOBAaHUE
HMCTOYHUKOB; COCTaBJICHWE AHHOTAUMN K TPOYUTAHHBIM JIUTEPATYPHBIM HMCTOYHHUKAM;
COCTaBJICHUE PELEH3UH M OT3bIBOB HA IMPOYUTAHHBIA MaTepuai; COCTaBIeHHE 0030pa
nyoauKaui 1o Teme; cocramBieHue Oumonuorpaduu (OubmuorpaduuecKol KapTOTEKH);
NOJATrOTOBKAa K pa3iuyHbIM (opMaM TeKyllel U MNpOMeXyTOYHOW arrecrauuu (K
TECTUPOBAHUIO, KypcoBOH paboTe, DK3aMEHy); CaMOCTOATEIBHOE  BBIOJIHEHHE
NPAKTUYECKUX 3aJaHUI PENPOAYKTHUBHOTO TUIIA (OTBETHI HA BONPOCHI, 3aa4H, TECTHI).

TexHonorust opraHu3aluy CaMOCTOATEIbHOW pPAaOOTHI OOYYaIOIIMXCA BKIIIOYAET
UCTIOJb30BaHUE  HWH(DOPMALMOHHBIX U MaTepUalIbHO-TEXHUYECKUX  PECYpCOB
00pa3oBaTebHOTO YUPEKJICHUS: OUOIMOTEKY C YHMTAJbHBIM 3aJI0M, KOMIIBIOTEPHBIC
KJIACChl C  BO3MOXXHOCTBbIO paboTel B HMHTepHeT; ayautopuu (Kjaccel) ISt
KOHCYJIFTAallMOHHOW JeATEIbHOCTH.

[lepen BhIMONHEHHEM OOYYAIOIIMMKCS BHEAYAUTOPHOM CaMOCTOATEIBHON paboThI
npernojaBaresib POBOAUT KOHCYJIBTUPOBAHWE TIO BBINOJHEHUIO 3a/laHusl, KOTOPbBIN
BKJIFOYAET LIEJIb 3aJJaHUsl, €r0 COEPKaHUsl, CPOKH BBIIIOJIHEHUS, OpPUEHTUPOBOUYHBIN 00bEM
paboThl, OCHOBHBIE TpeOOBaHUS K pe3yiabrataM paboThl, KpUTEpPUM OLIEHKH. Bo Bpems
BBIMIOJIHEHNU OOy4YaloIMMUCS BHEAYIUTOPHOM CaMOCTOATEIbHOW paboOThl U MpH
HEOOXOAMMOCTH TpenoAaBareilb MOXET MPOBOAUTh HWHAMBHUAyaJIbHbIE U TPYNIOBbIE
KOHCYJIbTallUU.

Kontpones camocrositensHOM pabOThl CTYJEHTOB MIpPEIyCMaTpPHUBAET: COOTHECEHHE
COAEpP)KaHHUSI KOHTPOJIA C LEISIMU OOy4YeHHs; OOBEKTHBHOCTb KOHTPOJS; BAJIUIHOCTH
KOHTPOJII  (COOTBETCTBUE TMPEABSBISIEMBIX 3aJaHUd TOMY, 4YTO MPEANOJaraeTcs
POBEPUTH); AU DHepeHIHALNI0 KOHTPOIbHO-U3MEPUTEIbHBIX MaTEPUAIIOB.

@opMbI KOHTPOJISI CAMOCTOSITEIbHOM pa0OThI: MPOCMOTP U MPOBEPKA BBITOJIHEHHUS
CaMOCTOATENbHON paboThI npenojaBaTesieM; OopraHu3alus CaMOIPOBEPKH,
B3aMMOINPOBEPKUA  BBIIIOJIHEHHOTO 3a/laHusl B Tpymne; OOCYXKJIEHUE pe3yJbTaToB
BBINIOJIHEHHON palOThl Ha 3aHATUU; IPOBEJEHHE NHMCbMEHHOIO OIpOoca; IPOBEACHUE
YCTHOTO ONpOCa; OpraHu3aluss M MPOBEICHHE WHANBUAYAIBHOIO coOece0BaHMs;
OpraHu3alys U IpoBeAeHUE coOeCe0BaHUs C TPYIIION.

IlepeyeHb BONIPOCOB, OTBOAUMBIX HA CAMOCTOSITEJIbHOE OCBOCHHUE AU CHUILIUHBI,
(opMbI BHEAYTUTOPHOI CAMOCTOATEIbHOI PA0OTHI

HaunmeHoBaHHe TeM

Hepeqeﬂb BOIIPOCOB, OTBOAMUMBIX HA CAMOCTOATECJIBLHOEC

®opMbl BHEAYIUTOPHOM

(pa3aeJioB) OCBOEHHE CaMOCTOATEIbHOI
AUCHUTLTHHBI padoThI
Tema 1. O6mme 1. YTo TaKOe YeThIPEXIIOIIOCHUK ¥ KaKUMU Pabora c yueOHOI
CBEJICHUS O JTUTEPaTypoH.

YETBIPEXTIOMIOCHUKAX

OCHOBHBIMH IIapaMeTpaMH OH

AHaJIN3 TEOPETUYECKOTO
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XapakTepusyeTca? OIUIINATE ITIOHITHE
YeTBIPEXIIOIIOCHUKA, YKa)KHUTe OCHOBHEIE
XapaKTepUCTUKU U QU3NUeCKUe BeJINUYNHEI,
OIIpe/ieJIAI0IYe ero paboTy.

2. Kakue TUIIBI MaTPUL] UCIIOJIB3YITCA [T
OIIMCAHU XapaKTePUCTHUK

YeTHIPEXIIOIIOCHUKOB? [lepeyriciiuTe pasjauyHbIe
MaTpHULIEI (Harpumep, Y-MaTpHUIla, Z-MaTpULia),
UCII0JIb3yeMble /I aHa/IM3a U pacyeTra
YeTHIPeXII0/JII0CHUKOB, U II0ACHUTE UX HasHaueHUe.
3. OnuimTe K1acCUPUKAIAI0
YeTHIPEXIIOIIOCHUKOB 110 TUITY COeJUHEHUS

nerreii. [IpuBeTe OIMCaHME TUIIOB COeITUHEHU
(mapaJsutesibHOE, II0C/Ie0BaTeIbHOE, CMEIlIaHHOoe) U
JlayTe oIIpefesieHUe KaKI0My BULY.

4. IIpuBenute popMyiry KoapPuiirieHTa repeauu
MOIITHOCTHU U KO3 OUITUEHT 3aTyXaHUs
YeTHIPEXIIOIIOCHUKA. OOBACHUTe QUIUUECKUN
CMBICJI KayK[0T0 ITapaMeTpa U OITUIIIUTE YCI0BUS
HUJleaIbHOTO COIJIaCOBaHMS Harpys3KU U reHepaTopa.
5. O6bsICHUTE IIPUHIUII IIOCTPOEHUS
9KBUBAJIEHTHBIX CXeM YeThIPEXIIOIOCHUKOB U
IIpUBeUTe IIpUMep TaKOoU cxeMbl. I1oApo6HO
H3JIO’KUTe IIpoliecc IIpeobpasoBaHus peaJbHOro
YCTPOMCTBA B YIIPOIIIEHHYIO CXeMY C OIIMCAaHUEM
3JIEMEeHTOB (Pe3rCTOPBIL, MHIYKTUBHOCTH, EMKOCTH).

MaTepuania u ee
MIPUMEHEHUE TIPU PelIeHUN
3a/1a4, CUCTeMaTu3aIus
M3y4YEeHHOT0 MaTepuala.

Tema 2.
XapaKkTepucTUKU
YETBIPEXIIOIIOCHUKOB

1. Ilepeuncaure OCHOBHBIE AIEKTPUUECKUE
XAapaKTEPUCTUKU YETBIPEXIIONIIOCHUKOB M ONPEIEIIUTE HX
¢usnyeckyto npupoay. Kakue kiroueBble  mapaMeTpbl
XapaKTEepU3YIOT [TOBEICHUE YEThIPEXTIONOCHUKA?

2. Yo takoe ko3(pGUIUEHT Mepeadyn HanpsKeHUs U TOKa
B yerblpéxnomocHuke? KakxoBel Qopmynsr ans  ux
pacuéra? Onpenennure NOHATUA KOIPPUIIMEHTOB Nepesadn
Y 3aIUIINATE COOTBETCTBYIOLINE YPABHEHHUS.

3. Haiite ompenenenus u  Qopmynbl  KoddduuueHTa
oTpakeHMs U Kod3(duuumeHTa npomycKaHHs CHUTHaia
YEeTBIPEXTIOMIOCHUKOM. UTO O3HA4YaroT JaHHbIE
K03(GUIMEHTHI U KaKUM 00pa3oM OHU pacCUUTHIBAIOTCS?

4. Kakue CymlIeCTBYIOT METOJbl OLEHKH IIOTEPh B
YeTBIPEXIIONIOCHUKE UM KakoBa pojib  kod(dduuuenra
3atyxanust B gaHHoM  npouecce? [losgcHure,  Kak

ONpEeNeNsieTCss ypOBEHb IMOTEPU DSHEPruu NpHU Mepeaaue
CHTHaJla W KakoW TapameTp SBIACTCS  KIIFOUEBBIM
nokaszareneM dPPEeKTUBHOCTH YETHIPEXTTOMIOCHUKA.

5. Kak cBsizaHbl Mexay coOOH KOMILJIEKCHBIE BXOJIHBIE
CONPOTUBJICHUS u MIPOBOAUMOCTH
yeThIpéxnotocHuKa? PaccMoTpute B3aUMOCBSI3b

Pabota c
JIATEPATYPOU.
AHanu3 TeOpEeTHYECKOTO
Marepuania u ee
MIPUMEHEHUE TIPH PECIICHUN
3aja4, CHCTeMaTH3aIus
M3y4eHHOTO MaTepuaa.

yueOHoM
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CONPOTHBICHUA ¥ TPOBOAMMOCTEH M OOBIACHUTE UX
BIIMSHUE Ha OOIIYI0 XapaKTEPUCTUKY CHCTEMBI.

Tema 3. Tunonorus 1. [lo xakoMy TpHHLMIY pa3leisdioT naccuBHble U | PaGota c y4eOHOI
YEeTHIPEXTIONIOCHUKOB | aKTHBHBIE YeThIpEXTONtocHUKU? J[aliTe onpeneneHust 000UX | JIUTEpaTypoil.
BUJIOB M IMPHUBEAUTE INPUMEPbl PEAIBHBIX YCTPOMCTB, | AHAIU3 TEOPETHUECKOTO
COOTBETCTBYIOIIUX KaXA0W IPyIIIIE. Marepuaiia u ee
2. Kakue BuUABI CHMMETPUYHBIX M HECHMMETPHUYHBIX | IPUMEHEHHE IIPU PELICHNUN
YETHIPEXTIONIOCHUKOB pa3inuyaroT? [lokaxkure paznuuus Ha | 3aj1a4, CUCTEMaTU3aLHs
npuMepe  NPUHIMIUAIBHBIX  CXeM U OOBSCHHUTE | U3yUYEHHOIO MaTepHuaa.
MIPEUMYILECTBA U HEIOCTATKH KaXKJI0T0 THUIIA.
3. OxapakTepusyiTe UYeThIPEXIOIIOCHUKUA C B3aUMHOCTHIO
U HEeB3aMMHOCTBIO CBOMCTB. UeM omnmnuaroTcsi 0b6a kjiacca u
Kakre 0COOEHHOCTH UMEIOT pealbHble KOMIOHEHTHI?
4. Omnpenenure JBYXpEaKTOPHbIE M MHOTOPE3UCTOPHBIE
YETBIPEXTIOIIOCHUKHY. IIpuBenure CXEMaTU4eCKHUe
WUIFOCTPAlMM  KaXIOT0 BHUAA M PACCKAXKUTE, KAKOBBI
001acTH UX MPaKTUYECKOTO IPUMEHEHMS.
5. Uro mnpenctaBifiOT cOOON JECTHUYHBIE U MOCTOBBIC
Y4eThIPEXTONIOCHUKHN?  M300pazute MpOCTEHIINE CXEMBI
KaXJ0ro THIA U CpaBHUTE HX CBOMCTBa U cdepbl
IPUMEHEHUSI.
Tema 4. 1. HazoBure u oXapakTepusyiTe ocHOBHBIC | Pabota c y4eOHOU
OKCIIEpUMEHTAJIbHBIE | SKCIIEPUMEHTAIIBHBIE METOJbl H3MEpPEHUs MapaMeTpoOB | JIUTEPaTypOil.
METO/IbI OLIEHKH YeThIPEXTIONOCHUKOB. Kakue mnpubopsl HEOOXOAMMBI ISl | AHAJIU3 TEOPETUUECKOTO
YETHIPEXTIOMIOCHUKOB | peajau3aliy 3TUX METOJI0B? Marepuaia u ee

2. Yrto mpencraBnsger co0oil MeTon 3aMelleHus mpu
M3MEpPEeHUH TapaMeTpoB ueThIpéxmontocHuka? Pacckaxure
MOCJIEI0BAaTEIbHOCTh JEUCTBUM W NPUHLMIBI U3MEpPEHUN
METO/IOM 3aMEIIEHHUS.

3. Kakoil 3KCIepUMEHTAIBHBIA CIOCOO HCIIONB3YeTCs IS
HaXOXJECHMUSI  BXOAHBIX W  BBIXOAHBIX  HMIIEJAHCOB
yeThlpéxnontocHrka? Hapucyiite COOTBETCTBYIOIIYIO CXEMY
JKCIIEPUMEHTA U MOACHUTE €€.

4. Onumure NOPAIOK IPOBEPKHM COOTBETCTBHS MOIEIH
YETBIPEXIIONIOCHUKA  €r0  PEAJIbHOW  CXeMe  IYTEM
SKCIIEPUMEHTAIIBHBIX HCCIIEOBaHUM.

5. Pacckaxxute O COBPEMEHHBIX HMHCTPYMEHTAJIbHBIX
CpeacTBax M MpuOopax, UCTONb3YEMBIX ISl AUATHOCTHKHU U
MCCIJIEJOBAHUS YETBIPEXIIOIIOCHUKOB. Onenure
BO3MO>KHOCTH BHUPTYaJIbHBIX naboparopuit u
KOMITBIOTEPHBIX CHMYJIITOPOB B Kau€CTBE aJIbTEPHATHUBBI
(bu3MYECKUM UCTIBITAHUSIM.

MMPUMCHCHUC ITPHU PCIICHUN
3aJga4, CUCTEMaTHu3alusa
HU3Y4YCHHOI'O MarcpuaJjia.

Tema 5. ITpumepst
IIPUIIOKEHU N
YETBIPEXTOIFOCHUKOB

1. I'me mpumensitoTcsi TpaHchOpPMaTOPBl Kak OCOOBIH BHJ
4eThIpEXMOMIOCHUKOB? Ha30BUTE TpH KOHKPETHBIX IpUMeEpa
13 pa3HbIX 00JACTeH TEXHUKHU.

2. Paccmorpure mnpHMEHEHHE YETBIPEXIOIIOCHUKOB B
¢unbTpax HUKHUX yacToT. [IpuBenute cxemy npocreiiiiero
¢ubTpa U MOSCHUTE, MOYEMY UMEHHO YETHIPEXIIONIOCHUK
MOJXOJUT JUIsl €TO peasln3allu.

3. Kakue crenuQuueckue MPUMEHEHUS
YETBIPEXTIOIIOCHUKOB XapaKTepHbI TUISt
TEJIEKOMMYHUKAMOHHBIX  ceredd?  IlpowmmmocTpupyiite

Pabora c
JIATEPATyPOU.
AHaM3 TEOPETUIECKOTO
Marepuaia u ee
IIPUMEHEHNE TIPU PELIeHUU
3a/1a4, CUCTeMAaTu3alus
M3yYE€HHOT0 MaTepuasa.

yaeOHOI
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OpUMEPOM XOTs Obl OIHY TaKyl CeThb M Ha30BHUTE

KOHKPETHBIE KOMITIOHEHTHI, peanu30BaHHbIE KaK
YETBIPEXTIOIIOCHUKH.

4. OOOCHYHITE WCIONB30BAaHUE YETHIPEXIIOIIOCHUKOB B
YCUJIMTENBHBIX ~ KaCKaJax  d3JEKTPOHHBIX  MPUOOPOB.

[TpuBenuTe KOHKPETHBIN IPUMEP MOA0OHOTO MPUTIOKEHUS U
OIICHUTE JIOCTOMHCTBA TAKOTO MOAXO/A.
5. Tloyemy YETBIPEXMOMIOCHUKH IIHUPOKO PACIPOCTPAHECHBI
B PaJMOdNIEKTpOoHHKEe U akycTuke? [lpuBeaute mnpumepsl
UCIIOJIb30BaHUS YEeTHIPEXTTIOTIOCHUKOB B
paguoncpcaarTyuKax U ayanoCuCTeMax.

Tema 6. OCHOBEI
MIPOrPaMMBbI
Electronics
Workbench

1. Kakue 0a30Bble HHCTPYMEHTHI U MEHIO BKJIIOYAET
uHTEpdeiic IIPOrpaMMbl Electronics
Workbench? Ilepeunciante OCHOBHBICE OKHA, TaHEIH
MHCTPYMEHTOB M JIOCTYITHBIE O UHTep(eiica.

2. Kak co3mare HOBy10 cxemy B Electronics Workbench?
[TocnenoBaTenbHOCTh MIATOB W MpaBHJIA PACHOIOKEHUS
KOMITIOHEHTOB. [logpoOHO onuIIKTe Mark Mo CO3JaHHI0
HOBOM  CXeMBbI, BKJIOYas BBHIOOP KOMIIOHEHTOB U
MOJKJIIOUEHHUE UX APYT K APYTY.

3. Kakue Buapl Mojenell KOMIIOHEHTOB IOJAEPKHUBACT
Electronics  Workbench? Kakue  ObBaloT  ypOoBHH
Jetanu3auuu  Moxeneil  (uapeanusupoBaHHble, SPICE-
monenu)? ONUIIMTE  pa3HULy  MEXAY  pa3Iu4YHbIMU
YPOBHSIMH  JI€TAIM3allMd KOMIIOHEHTHBIX Mojeneil u
CUTYaIlH, KOT/Ia KaXXIbIi U3 HUX MPEIIOYTUTEIICH.

4. Kakue crocoObl 3alycka aHaiu3a CXeM IMpeJiaraet
Electronics Workbench? Korna npumensieTcs ctaTuueckui,
quHamuueckuii u1 AC-ananus? PackpoliTe CyTh OCHOBHBIX
PEKHMMOB aHallM3a CXeM U KpUTEPHUH BbIOOpA MOAXOASILIEr0
METOo/a.

5. OObsACHUTE MOPSIOK COXPAHEHUS MPOEKTa U IKCIOPT
pe3ylpTaToB  aHaiM3a B BUAE  TpaQuUKOB U
0oT4yeTOB. PazbsicHUTE, KaKk COXpaHUTh NPOEKT, CHAENaTh
CKPUHIIIOTHI, SKCIOPTHUPOBATh TpaduKu M OTYETHI JUIS
JAIbHEWIIETr0 UCTI0JIb30BaHUS.

Pabota c y4eOHOU
JIATEPATYPOU.

AHalm3 TeOpeTHIeCcKOro
Marepuasa u ee
MPUMEHEHHE TIPU PEIICHUU
3aja4, CUCTEeMaTHU3aLus

HN3YyUYCHHOI'0O MaT€pHrajia.

Tema 7.
MopennpoBanue
ANEKTPUUECKUX CXEM
B Electronics
Workbench

1. Kakue sTambl BKJIIOYAIOT MPOLIECC MPOCKTHUPOBAHUS U
tectupoBanusi  mpoctodi  RC-memu B Electronics
Workbench? Onucanne nocnenoBareIbHOCTH IEWCTBUI OT
Hayajia MPOeKTa /10 3aBEePIICHUs TECTUPOBAHUSI.

2. Kak npaBuJIbHO Pa3MeCTUTh KOMIIOHEHTHI U MOJKIIOYUTh
1794 B paboueii o0nacTu Electronics
Workbench? OcobeHHOCTH yHpaBieHHS DJJEMEHTAMH H
B3aMMOJICUCTBUS C PAOOYUMHI HHCTPYMEHTAMHU.

3. Kakue TUMNBI MCTOYHMKOB MUTAHUS TOAAEPKUBAIOTCS B

Electronics Workbench #u Kkak HacTpOUTh HCTOYHHUK
nocrosHHoro  Hampsbkerust  (DC)  jgns Bamero
npoekra? [TomGop TpaBUIBLHOTO THIIA HCTOYHUKA U
HACTPOMKa ero napameTpoB.

4. Kakue WHCTPYMEHTBHI HCIOJB3YIOT Ui aHaJu3a

MOBEACHUSI CXeMbl BO BpeMmeHHo obOmactu (Transient

Pabora c y4eOHOU
JIATEPATYPOU.

AHalm3 TeOpeTUIECKOrO
Marepuaia u ee
NIPUMEHEHHE TIPU PEIICHUU
3aj1a4, CUCTeMaTH3alus

HU3Y4YCHHOI'O MarcpuaJjia.
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Analysis)? Hactpoiika u
BPEMEHHBIX aHAJIN30B.

5. Kak mpoBoautrcs ananmu3 vactotsl (Frequency Domain
Analysis) B Electronics Workbench u 4to oroOpaxaercs
AMIUTUTYJHO-4aCTOTHAs XapaKTEepPUCTHKA
(AUYX)? [TosTamHOE TPOBEACHHE YACTOTHOTO aHalW3a |
YTeHUE OTYUYeHHBIX rpadukoB AUX.

HUHTCpIIpETAllUA  PE3YJIbTATOB

Tema 8. Pacuetn u
MOJIEJIMPOBAHUE
MEKTPUICCKUX
neneit B Mathcad

1. KakoBel ocHoBHbIe (yHkimu Mathcad mius pacuéron
ANEeKTpUUecKuX Ienei? Kakue BCTpOEHHBIE OIleparopbl U
GyHKIMM ~ TIONIE3HBI  JJISl  pEUIeHHs]  MHKCHEPHBIX
3agau? [IpoBepbTe ce0s, M3y4MB OCHOBHBIE KOMAaHIbI H
BBIpQXXEHHsS] Ui BBIYUCIICHUH,  MPUMEHSIEMBIX B
ANIEKTPUYECKOM MOJIETTUPOBAHUH.

2. Kaxk noctpouts pacuétnyto cxemy npocroid RLC-mienu ¢
UCTIONIb30BaHueM U epeHIManbHbIX  YPaBHEHUH B
Mathcad? CoctaBpTe cHCTEMY YpaBHEHHH W pemuTte e
YHCIICHHO ¢ TpuMeHeHneM Mathcad.

3. Kakue aHamuTHueckue METOJbl MO3BOJSIOT PacCUUTATh
nepexoaHeie mnpoueccel B RL-memsax ¢ MCTOYHHKAMHU
MOCTOSIHHOTO W TIEPEMEHHOro HanpsbkeHus? Peanusyiite
pemieHrne ogHOW W3 Takux 3amad B Mathcad. BeimomauTe
MO3TAIHOE pEHICHHE 3a/laud, HCIOJb3ysd He0o0XOIuMbIe
cpenctsa cpeanl Mathcad.

4. Ucnonp3ys Mathcad, mpoBenuTe aHamu3 pe30HAHCHBIX
SBIICHUM B  KoieOarenpbHBIX  KOHTypax. Mccnemyiite
3aBHCHMOCTbH YacCTOThI pE€30HAHCA OT U3MEHEHHs 3Ha4eHUN
LucC.

5. Cosnaiite TaOIMIly 3aBUCUMOCTEH TOKOB M HAIPSKCHHUI
B Tpéxda3zHOW cCceTH C NOAKIIOYEHHUEM  Harpy3KH,
COCTaBJICHHOM U3 PE3UCTOPOB, KAaTylIeK MHAYKTUBHOCTH U
KoHaeHcaropoB.  Iloctpolite  rpaduk  3aBHCHMOCTH
aKTUBHOM MOIMHOCTH OT ymia casura ¢as. [lpumenss
uHCTpyMeHThl Mathcad, co3naiite Tabmumbl 1 rpaduKu Ui
HAIISTHOTO MPE/ICTABICHHSI PE3yIbTaTOB PACUETOB.

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

y4eOHOU

Tema 9. [Toaroroska
KypPCOBOTO ITPOEKTA
«Mertonpl pacueTa
ANMEKTPUUECKUX
ernei, Coaepikammux
YETBIPEXTOIIOCHUKHI
U yTpaBJisieMble
HCTOYHUKH

1. Yro o3HauaeT TepMuH "ynpasisgemslid nctouHuk"? Kakue
BUJbl YTIPABISIEMBIX HCTOYHMKOB M3BECTHBI M KakK OHHU
o0Oo3HayaroTcss  Ha  cxeMax? Heobxomumo  ommcarhb
Pa3HOBUAHOCTU YIIPABIIEMbIX HCTOUYHUKOB (HE3aBUCHMBIE
Y 3aBHCUMBIE), IPUBECTH 00O3HAYEHUS U MOKa3aTh 00J1acTh
UX IPUMEHEHMUS.

2. Kakne MeTonbpl IPUMEHSIOT JIs pacdyeTa dJIEKTPUUECKUX
LEIEeH, BKJIIOYAIOIIHX yeTblpexnoatocHukn? HyxHo
paccMOTpeTh KIJIACCHMUYECKUE MOAXOAbl (METOX KOHTYPHBIX
TOKOB, Y3JIOBBIX MOTEHIMAJIOB, CYHEpPIO3ULIUU U T.II.) U
OOBSCHUTD ux 1eJ1ec000pa3HOCTh B pacuere
YETBIPEXIIOIOCHUKOB.

3. Kak npou3BoauTCs COMIacCOBAaHUE YETBHIPEXIOIIOCHUKA C
Harpy3KoM Ui JOCTHIKEHHMS MAaKCHUMAJbHOM IIepeladu
mouHoctu? Creiyer  JeTanbHO — pa3o0parb  mpoliemy
COIIACOBAHHUS Harpy3ox, OIIPENEIUTh yCIIOBUS
ONTUMAJIFHOTO COIVIACOBaHMsI M BBIBECTH (OPMYJBI JUIs

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

y4eOHOU
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pacueTa OoNTUMaJIbHBIX TApaMETPOB HATPYy3KHU.
4. Kakue Buasl mpeoOpa3oBaHUN CXEM HCIOIB3YIOT TIPH
aHaju3e ANEKTPUUECKUX nenen c YETBIPbMS
nomocamu? BaxkHO  pacckazarb 0 METOAAaxX — 3aMEHBI
YEeTHIPEXIOIOCHUKOB SKBUBAJICHTHBIMHU CXeMaMU (MaTpHIIbI
Y-napameTpoB, Z-nmapamMeTpoOB | T.1.).

5. Kakue coBpeMeHHBIE MpPOrpaMMbl  aBTOMAaTHU3aLUU
pacyeToB W MOJAENUPOBAHUS MPUTOAHBI ISl pacueTa U
aHaJu3a Leneil ¢ YeThIPEXMOMIOCHUKAMHI U yIPaBIIEMbIMU
ucTouyHMKaMu? PexomeHnayercs 03HAaKOMUTBCS c
BO3MOXKHOCTAMU NOMyJsipHbIX mporpamm (MathCAD u ap.)
U OLEHUTh HMX YyAOOCTBO Ui pEIIeHUs MOCTaBIEHHBIX
3aj1a4.

LLikana oueHMUBaHMA

[ITkxana oneHuBaHus

Kpurepun ouenuBanus

«OTIUIHOY OOyyaromuiicss TIIyOOKO M COAEPKATEIbHO PACKPBIBACT TEMY
CaMOCTOSITENIbHOM paboThl, He AomycTuB omuoO0oK. OTBeT
HOCHT Pa3BEPHYTHIN Y HUCUEPIBIBAIOIINN XapaKTep

«Xopouio» OOyuaromuiicss B 1€JIOM PACKPBIBAET TEMY CAMOCTOSTEIHHOM

paboThl, OHAKO OTBET XOTsI Obl Ha OJUH W3 HHUX HE HOCHUT
Pa3BEpHYTOTO M MCUEPIIBIBAIOIIETO XapaKTepa

((YIIOBJICTBOPI/ITGJILHO»

OOyyaronuiicss B LIEJIOM PACKPBIBAET TEMY CAMOCTOSTEIbHON
paboThl M JIOMYyCKAaeT pAJl HETOYHOCTEH, (QparMeHTapHO
PACKpBIBACT COJEP’)KaHUE TEOPETHUECKUX BOMPOCOB WM MX
PaCKpBIBaCT COAEPKATEIbHO, HO JOIMYyCKas 3HAYUTCIbHBIC

HCTOYHOCTH.

«HeynosnersoputenbHo | OOyyaromuiics HE BIIaJIEET BbIOpaHHOM TEMOU
» CaMOCTOSITEIIbHON PabOThI
6. Ouenounblie Marepuajdbl (GOoHI OIEHOYHBIX CPEACTB) AJA MPOBEIACHHS

TEKYyIIero KOHTPOJIsI YCIeBaeMOCTH,
OCBOEHHUS IUCIUIINHBI
6.1. ITacnmopt poHIa OLIEHOYHBIX CPEACTB

NPOMEKYTOYHOM aTTecTauuu

nmo urToramM

Ne |  Konrtponupyembie Kox n WHaukaTop J0CTHKEHUS HaumenoBanu
pasnensl (TeMBbI) HAaMCHOBaHHE KOMIICTCHITUH e
JUCITUTUTAHBI KOMIIETEHIHH OLIEHOYHOTO
CpeacTBa
1. | Tema 1. OGmme OIIK - 3. OIIK-3.1: Mcrnonb3yeT 3aKOHBI Ormpoc,
CBE/ICHUS O Crniocoben ANEKTPOJUHAMUKHU U TECT,
YETHIPEXIIONIOCHUKA | TPUMEHSTh MaTeMaTW4YeCcKui anmapar s KypcoBasi
X COOTBETCTBYIOLIUI aHaJIM3a YeThIPEXIIONIOCHUKOB; pabora,
¢bu3uKo- BJIaJIC€T METOIOM KOMILIEKCHBIX IK3aMeH
MaTeMaTH4eCKUil aMIUTUTYA U IPeoOpa3oBaHUSIMU
anrapar, MeTobl | JIamtaca mpu u3y4eHUH CBOWCTB
aHanmsa U | 4EeThIPEXTOTIOCHHKA.

23




MOACIUPOBaHUA,
TEOPETUYECKOTO U
SKCIICPUMCHTAJILHOT
0 HCCIICIOBAHUS TIPH
peleHuu
npodeCcCroHaTBHBIX
3ajad

OIIK-3.2: ITpoBoauT pacuér
SKBHMBAJICHTHBIX CXEM
YETBIPEXTIOTIOCHUKOB U CTPOUT
MOJIEJIH MTOBEICHUS
YETBIPEXTOIIOCHUKOB B
CTaIlOHAPHBIX U MEPEXOIHBIX
pexuMax; MPOBOAUT
AKCIEPUMEHTAJIbHOE
HCCTIEI0BAHKE
YEeTBIPEXTIOTIOCHUKOB C LENIbIO
OMpEEIICHUS UX MMapaMeTPOB.
OIIK-3.3: BeisBnsieT BO3MOXKHbBIE
HEUCIPABHOCTHU U MPOOIEMBI B
paboTe YETHIPEXTIONOCHUKOB,
WCIIOJIb3Ysl METOJIbI
AHAIUTUYECKOTO U
AKCIIEPUMEHTAIILHOTO
HCCIIEIOBAHUS OCHOBHBIX
(U3HYECKHUX 3aKOHOB U
TEXHOJIOTMYECKHUX MPOIIECCOB;
MpeaiaraeT MephI MO0 YIYyUILIEHUIO
IKCIUTyaTallHOHHBIX
XapaKTePUCTUK
YETBIPEXTTOIKOCHUKOB.

OIIK-4. Cnocoben
HCIIOJIH30BaTh
METO/IBI aHaIN3a U
MOJICTUPOBAHUS
AIIEKTPUICCKUX
Herneu u
AIIEKTPUICCKUX
MaIlliH

OIIK-4.1. 3uaTh OCHOBHBIE
MOHSITHS U 3aKOHBI
ANIEKTPOTEXHHUKH, OTHOCSIIUECS K
YeThIPEXTIOTIOCHUKAM; BIIaJIETh
KOHIICTIUSMU (hOPMUPOBAHUS
Henei ¢ YeTblpbMsl MOTI0CaMU U
MPEJICTABIISITH OCHOBHBIC THITHI
YEeThIPEXIIOIIOCHUKOB
(cMMMeETpUYHBIE,
HECHMMETPHUYHEBIE).

OIIK-4.2. YMeTb coCTaBIsITh
MPUHIIUITAATIBHBIE CXEMBI
YETHIPEXTIOIIOCHUKOB U
OTIpEeNIETATh UX apaMeTphl;
MIPUMEHSTDH JIEMEHTAPHbBIE
MpUEMBI pacdeTa Kod)PHUIueHToB
nepeady HampsHKSHUS U TOKA.
OIIK-4.3. Bimagets 6a30BbIMU
MpUEMaMHU aHAIH3a |
AKCIEPUMEHTAJIBLHOTO
WCCIICTOBAHHUS
YEeThIPEXTIOIOCHUKOB; OCBOUTD
HavaJIbHbIE HABBIKU 110A00pa
puOOPOB AJIsk UBMEPEHUI U
(buKkcanuu pe3ylbTaToB U3MEPECHUN
MapaMeTPOB YETHIPEXITOIOCHUKOB.

Ormpoc,
TECT,
KypcoBasi
pabora,
IK3aMEH

Tema 2.

OIIK - 3.

OIIK-3.1. 3HaeT u npuUMeHsIeT

Omnpoc,
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XapaKkTepucTuKu
YETBIPEXTIOIFOCHUKO
B

3akoHbl Kupxroda, metoma TECT,
KOHTYPHBIX TOKOB U Y3JI0BBIX KypcoBas
MOTEHIIMAJIOB ISl aHATIN3a pa0ora,
XapaKTEePUCTUK 9K3aMeH
YeTHIPEXIIONOCHUKOB; 00J1a1aeT
HABBIKOM HCIIOJIb30BAHUS
MaTPUYHBIX METOJIOB U
npeodpaszoBanuit Oypne npu
Criocoben peobp ypbe Tip
HCCJIETOBAHUU XaPaKTEPUCTUK
MPUMEHSITh N
COOTBETCTRY O YeTBIPEXTOTIOCHUKOB.
- Y OIIK-3.2. MonenupyeT noBeieHHE
. YeThIPEXTIOTIOCHUKOB B Pa3HBIX
MaTeMaTUIeCKUI
peXuMax paboThl, pacCUUTHIBAS
anmapar, METObI
BXOJ/IHOE COIPOTUBJICHHE,
aHaim3a u
K03((UIMEHT Tepenadn
MOJICTTUPOBAHHSI,
HaANPSOKEHUS U TOKA; BBIMTOJIHSAET
TEOPETUYECKOTO |
IKCIIEPUMEHTAIHHBIS
AKCIEPUMEHTATBHOT
WCCIIEIOBAHUS JUIS
0 HCCIIEIOBAHUS TIPH )
eLIeHI MTOATBEPKICHUS PACUETHBIX
p 3HAUCHUHN XapaKTEPUCTUK
pohecCHOHATBHBIX N
sanan YEeTHIPEXTIOTIOCHUKOB.
OIIK-3.3. OnpenensieT IpUIUHBI
OTKJIOHEHUH XapaKTEPUCTUK
YETBIPEXTIOIFOCHUKOB OT
HOMHHAJILHBIX 3HAUCHUH, BBISBIISIS
ciabple MecTa KOHCTPYKIMH U
npejiarast myTy yITyqiieHus
CTaOUIILHOCTU U HaIEKHOCTH
paboThI YETHIPEXTIONIOCHUKOB.
OIIK-4. Cnocoben OIIK-4.1. 3HaTh OCHOBHBIC Ompoc,
HCTI0IB30BATh MMOHATHSA 1 3aKOHBI TECT,
METO/IBI aHaIH3a 1 ANIEKTPOTEXHUKH, BIUSIOUINE HA KypcoBast
MOZICTMPOBAHNA XapaKTEpUCTUKH pabora,
DJICKTPHUYCCKHUX .
. e“p YETHIPEXITONOCHUKOB; BIIAIETh 9K3aMEH
nemnen u o
TEOPUSMHU LENeH U 3HAaHUEM
ANEKTPUUECKUX .
MALLIH ANIEKTPOMATHUTHBIX SBIICHUH,

CBSI3aHHBIX C XapaKTepUCTUKAMU
YETBIPEXIIOIIOCHUKOB.

OIIK-4.2. YMmeTh paccuuTaTh
OCHOBHBIE XapaKTEPUCTHKH
YeThIPEXTTOTIOCHUKOB

(k02 punmeHTH NEpenaym,
COIIPOTHUBJICHHUSI, EMKOCTH);
BJIAJICTh METOIMKAMH pacueTa
PEXKUMOB PAOOTHI
YeTHIPEXITOTIOCHUKOB U CIIOCOO0B
OIIEPaTUBHOTO U3MEHEHHSI CXEM
COCIMHECHU.

OIIK-4.3. Bragets npuémamu
HKCTIEPUMEHTAIBHOTO
WCCIIETOBAHMUSI
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YETHIPEXTIONOCHUKOB; YMETh
MPOBOIUTH U3MEPEHUS
XapaKTepPUCTUK
YETHIPEXTIONIOCHUKOB C IIOMOIIIBIO
CIEeLUAIbHBIX TIPUOOPOB U
MHTEPIIPETUPOBATH MOITyYCHHBIE
JTAHHBIE.

Tema 3. Tumonorus
YETBIPEXTIOIOCHUKO
B

OIIK-3.1. Umeer npeacrasienune o | Onpoc,
KJaccu(uKaum TECT,
YeThIPEXTIOTIOCHUKOB, Pa3IMUUsAX | KypcoBas
MEX/Ty aKTUBHBIMU U TIACCHBHBIMHU | padoTa,
3JIEeMEHTaMU, CHMMETPUYHBIMU U 9K3aMEeH
HECHMMETPHYHBIMH CTPYKTYpPaMU;
CHOCOOEH MPUMEHUTD
MaTeMaTu4ecKre METO/Ibl aHAIN3a
JIMHEWHBIX U HEJTMHEHHBIX
YETHIPEXITOTIOCHUKOB.
OIIK - 3. OIIK-3.2. Ananu3upyer u
Criocoben Kinaccuuupyer
MPUMEHSITD YeThIPEXTIOTIOCHUKY HA OCHOBE UX
COOTBETCTBYIOIINI CTPYKTYPHBIX 3JICMEHTOB H
(buzuKo- rapamMeTpoB; BEIOUpaeT
MaTeMaTHIeCKUI MOAXOAALIYIO0 MOJEITh
anmapar, METOABbI | YETHIPEXTIOMIOCHUKA AJIs
aHajiMsa U | KOHKPETHOM MH)KEHEPHOM 3a7a4uu;
MOJICITUPOBAHMUSI, OLIEHHBaeT paboTOCIOCOOHOCTh
TEOPETUYECKOTO | | pa3IMYHBIX THUIIOB
HKCHEPUMEHTAIBHOT | YETBIPEXIIONOCHUKOB C TOYKU
0 WCCIIEIOBAHUS TIPH | 3pCHUS UX (PYHKIIMOHAIBHBIX
pelieHnn BO3MOXKHOCTEH.
npodeccuonanbubix | OITK-3.3. OnenuBaer
3azau BO3MOXKHOCTH ITPUMEHEHUS
Pa3IMYHBIX TUIIOB
YeThIPEXTIOTIOCHUKOB B
3aBHCUMOCTH OT CIICIU(PHUKI
ANIEKTPOIHEPTETUUECKUX CUCTEM;
OTIpEIEeIISICT YCIOBUS
3¢ (HEKTUBHOTO UCTIOIB30BAHMS TEX
WM WUHBIX BUJIOB
YeThIPEXTIOMIOCHUKOB IS
MUHUMU3ALUN TIOTEPh SHEPTUU U
MOBBIIIIEHUS O0IIEH
MIPOU3BOJUTEIHHOCTH CETH.
OIIK-4. Criocoben OIIK-4.1. 3HaTh OCHOBHEIE BHJbI Omnpoc,
HCIIOJIb30BATh YETBIPEXIIOIIOCHUKOB TECT,
METO/IbI aHATT32a 1 (axTUBHBIE/TTACCUBHBIC, KypcoBast
MOZACITHPOBAHHA CHMMETPUYHBIE/HECHMMETPUYHBIE) | paboTa,
JICKTPHHCCKIX , IPUHIIUIIBI UX KJIACCU(PHUKAIMN U | SK3aMEH
;[J?glffpi‘{eCKHX 00J1acTh MPUMEHEHUS KaXI0TO
MaIlvH BuUJia.

OIIK-4.2. YMeTb cpaBHUBATh
pa3HbIE THIIBI
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YETBIPEXIIOIIOCHUKOB I10
OCHOBHBIM XapaKTEPUCTHKAM U
BBIOMPATH MOIXOSAIIUHN TUIT TS
ONPENEIEHHBIX YCIOBUM
JKCILIyaTalluy; OBIAACTh
HaBBIKAMH pacyeTa apaMeTpoB
YETBIPEXTIOIOCHUKOB HUCXOAS U3
VX Ha3HAYCHMsSI U TOTIOJIOTHH.
OIIK-4.3. BnaneTs HaBbIKAMH
JKCIIEPUMEHTAIILHOTO
HCCIIEI0BAHUSI OTACIIBHBIX TUIIOB
YETBIPEXTIOIIOCHUKOB; YMETh
noao0parh ONTUMAaJIbHBIA TUIT
YEeTHIPEXIIOIIOCHUKA IS
KOHKPETHBIX LIEJIE€N U YCIOBUI

Tema 4.
DKCIepUMEHTAIIbHbI
€ MCTOABI OLICHKU
YETBIPEXTIOIFOCHUKO
B

paboTHI.
OIIK-3.1. 3HaeT u npuMeHseT Ormpoc,
3aKOHBI DIIEKTPOJMHAMHUKH H TECT,
OCHOBHBbIE (POPMYIIBI pacuéra KypcoBast
ANEKTPUIECKUX MapaMeTpOB paborta,
YETBIPEXTIONIOCHUKOB; BIIAJICET IK3aMeH
OIK - 3 METOJaMH KOMILIEKCHOM
) 00pabOTKH SKCTIEPUMEHTATBHBIX
Cnocoben
OPUMEHATH AAHEBE,
P . OIIK-3.2. TTocTpounn anroputm
COOTBETCTBYIOIIHIA .
usuKo- AKCIIEPUMEHTATIBHON OIICHKU
. XapaKTEPUCTUK
MaTeMaTUIeCKUI N N
YEeTHIPEXTIOTIOCHUKOB; MPOBEI
anmapar, METOBI
AHATIS ;| AHAIH3 BIMSHHS BHETITHAX
BO3/ICHCTBHI Ha paboTy
MOJICITUPOBAHMSI, N .
YETBIPEXTIONIOCHUKOB; TIPOBEPILT
TEOPETHUUECKOTO U N
TOYHOCTh TEOPETUYECKUX PACUETOB
AKCHIEPUMEHTATBHOT N
MyTEM CpaBHEHUS C PE3yIbTaTaMH
0 HUCCJIEJIOBAHUS MPHU .
eLICHI MPAKTHYECKUX U3MEPECHUI.
P OIIK-3.3. Onpenenui moka3aTeian
po¢eCCHOHABHBIX . .
sanan HaAEKHOCTH M YCTOWYHBOCTH
a00ThI YETHIPEXITOFOCHUKOB B
0
YCIIOBUSIX peaNbHON
AKCILTyaTalluu; pa3padoTa
MPOLIEAYPY MOHUTOPUHTA U
CBOEBPEMEHHOT0 0OHAPYKEHHS
nedeKTOB U OTKIIOHEHHUH OT
3aJIaHHBIX MTAPAMETPOB PAOOTHI.
OIIK-4. Cnocoben OIIK-4.1. 3HaTh OCHOBHBIC Ompoc,
HUCIOJIb30BATh TIIOHSTHSA U 3aKOHBI TECT,
METOJIBI aHATH3a 1 ANIEKTPOTEXHUKH, HEOOXOTUMBIC KypcoBasi
MOJICITMPOBAHHA 71 TIPOBEICHUS pabora,
3J;e1;Tvpnqec1<nx IKCIIEPUMEHTATBHBIX JK3aMeH
IICH 1 o
R UCCIIEIOBAHUN
DCKIPHICCIHX YEThIPEXMOIOCHUKOB;
MalllH p ’

pazOupaThCsi B 0COOCHHOCTAX
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METOJIOB U CPEICTB
SKCIEPUMEHTAIbHON OLIEHKH.
OIIK-4.2. YmeTh BHIOHpATh
MpaBWJIbHbIE METOJUKHU pacyeTa u
HU3MEPEHMSI XapaKTEPUCTHK
YETBIPEXTOIFOCHUKOB;
YCTAHABIIMBATh CBSI3U MEXTY
rapaMeTpamu CXem U
0COOEHHOCTSIMH UX PabOTHI.
OIIK-4.3. Bnagets MeTOnaMu

aHaJIn3a U MOJEIIMPOBaHUS
ANEKTPUUYECKUX LIEeTIEH,
COZIepIKaIllUMHU
YEThIPEXITOMOCHUKH; TIPOBOIUTh
9KCIIEPUMEHTAJIbHbIE
HCCIIeI0BaHUs
YETBIPEXIIOIIOCHUKOB C TOMOIIIBIO
CTaHJApTHBIX IPUOOPOB U

Tema 5. IIpumepst
MIPUIIOKECHUN
YETBIPEXTIOIOCHUKO
B

WHCTPYMEHTOB.
OIIK-3.1. 3HaeT u npuUMeHsIeT Omnpoc,
OCHOBHbI€ 3aKOHBI (PU3UKHU U TECT,
MaTeMaTu4ecKue MeTObI IS KypcoBasi
MMOHUMAaHUS POJTU pabora,
YETBIPEXTIOIIOCHUKOB B JK3aMEH
WHKEHEPHBIX MPUIOKEHUSAX;
OCBOMJI O0IIIHE KOHIICTIITUU
OIIK - 3. COIIAaCOBAHUS UMIIETAHCOB U
Cnocoben TpaHc(hOpMaliy CUTHAJIOB.
MPUMEHSITh OIIK-3.2. IIpogeMoHCcTpUpOBal
COOTBETCTBYIOIINI YMEHHE UHTETPUPOBATH MOJICITH
¢buznko- YeTHIPEXTIOTIOCHUKOB B peaibHbIE
MaTeMaTHIeCKUuit TEXHUYECKUE TIPOSKTHI,
anmapar, METO/BI | OCYLIECTBIISLT aHAJIU3 IPUMEPOB U3
aHanusa U | IPAKTHKHU MPUMEHEHUS
MOJICITUPOBAHMUSI, YeTBIPEXTIOMIOCHUKOB IS
TEOPETUYECKOTO ¥ | GWIBTPALNU, YCUTICHHS CUTHANIA U
AKCIEPUMEHTATIBHOT | COINIACOBaHMS HATrPY30K.
o uccinenoBanus npu | OIIK-3.3. MoxeT BBISIBUTH
pelieHun HEJOCTaTKHU CYIIECTBYIOLINX
po(heCCUOHANBHBIX | KOHCTPYKITUH U MPEATIOKHUTh
3ajau Mou(UKallMK Ha OCHOBE aHAJIN3a
M3BECTHBIX MPUMEPOB PUMEHEHUS
YeTBIPEXIIOMIOCHUKOB; MPETIOKIUI
3¢ eKTUBHBIC BAPUAHTHI
BHEJPEHUS YETHIPEXTTIOTIOCHUKOB
JUTSL TIOBBILIICHUS
3HEProdHEeKTUBHOCTH 1
(GYHKIMOHATBHOCTH
SHEPreTHYECKUX CUCTEM.
OIIK-4. Cnocoben OIIK-4.1. 3HaTh OCHOBHBIC Ompoc,
HCIOJIb30BATh 0071aCTH MPUMEHECHHS TECT,
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METOJbl aHAIN3a U
MOJETUPOBAHUS
3JIEKTPUUECKUX
neneu u
3JIEKTPUYECKUX
MaIH

YETBIPEXTIOIIOCHUKOB,
O0COOEHHOCTH U MPEUMYIIECTBA UX
HCIIOJIb30BaHUS B Pa3INYHbIX
00J1acTAX MEKTPOTEXHUKU U
PaaMOdIEKTPOHUKH.

OIIK-4.2. YmeTh aHAIM3UPOBATH
KOHKPETHBIE TPUIJIOKEHUS
YETBHIPEXTIOIOCHUKOB, ONIPENEIATh
11e1ecO00pa3HOCTh HX
IIPUMEHEHNS B COOTBETCTBYIOIINX
CXEMax U YCTPOMCTBAX;
pa3pabaTbIBaTh METOIMKH pacueTa
JUIS XapaKTEPHBIX CUTYalUH.
OIIK-4.3. Bnagets MeTOnamMu
aHaJIn3a U MOJIETIUPOBAHMS
KOHKPETHBIX CXEM C
YETBIPEXTIOIIOCHUKAMU; YMETh
SKCIIEPUMEHTAIIBHO UCCIIEI0BaTh U
TECTUPOBATh AJIEKTPUUECKUE 1IETH,
COJIeprKAaIllUe YEThIPEXTOMIOCHUKH,
C UCIOJIB30BaHUEM NTPHOOPOB U
UHCTPYMEHTOB.

KypcoBast
pabora,
9K3aMEH

Tema 6. OCHOBEI
IIPOrPaMMBbI
Electronics
Workbench
(Multisim)

OIIK - 3.

Criocoben
PUMEHSTh
COOTBETCTBYIOIIHAN
(10737008
MaTeMaTHY€CKHI
arnrapar, METOJIBI
aHanm3a u
MOJICITUPOBAHHUS,
TEOPETUYECKOTO |
IKCIIEPUMEHTAILHOT
0 HCCIICIOBAHUS TIPH
peleHIH
pohecCHOHAITBHBIX
3aa4

OIIK-3.1. 3naer unrepdeiic u
0a30BbIe (PYHKITUU TIPOTPAMMBI
Electronics Workbench; ymeer
CO3/1aTh MIPOCTEUIIINE
ANIEKTPOHHBIE CXEMBI U 3aIyCTHTh
UX MOJIEJIMPOBAHHE; 3HAKOM C
(bU3MYECKUMH 3aKOHAMH,
UCIIOJIb3YEMbIMU B IIpOTpamMMe JIJIst
aHaJN3a CXEM.

OIIK-3.2. OcyiecTBisier
MIOIIIar0BOE NMPOEKTUPOBAHHUE U
aHaJINU3 JIEKTPOHHBIX CXEM C
MIOMOIIBIO IPOTPAMMBI; YMEET
HACTpauBaTh NapaMeTphbl
MOJICTTUPOBAHUS U TIOTYYaTh
OCLWJIIOIPaMMbl HaIPsDKEHUN U
TOKOB; IEMOHCTPUPYET HaBBIKU
HKCHEPUMEHTAJIBHOIO aHAIN3a
paboThI CXeM C UCTIOIb30BaHUEM
BCTPOEHHBIX HHCTPYMEHTOB.
OIIK-3.3. [Ipumenser
MOJTyYEHHbIEC 3HAHUS U HABBIKU
paboThI ¢ IpOrpaMMoii 1Jist
BBISIBJICHUS] BOBMOKHBIX OLIMOOK B
MIPOEKTHPYEMBIX CXeMax; yMeeT
JMarHOCTUPOBATh HEKOPPEKTHYIO
paboTy cXeMbl U Ipeiarath MyTH
e€ HCIIpaBJICHUS; aJallTUPYET
U3Y4YCHHBIC IPUEMBI

Ormpoc,
TECT,
KypcoBast
pabora,
9K3aMEH
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MOJICTTUPOBAHMUSI [T BHISIBIICHUS U
yCTpaHeHus: IpoOJIeM B peabHbIX
CUCTEMAaxX 3JIEKTPONUTAHUS U
ANIEKTPOHUKH.

OIIK-4. Cnocoben OIIK-4.1. 3narp Ha3HAYCHHE U Ompoc,
HCIOJIb30BATh BO3MOYKHOCTH IIPOrpaMMBI TECT,
METO/IBI aHaIH3a 1 Electronics Workbench (Multisim) | KkypcoBas
MOJICTAPOBAHUA 171 MOJEIUPOBAHYA ¥ aHAIIM3a pabora,
EJ;I;IPII:%CKHX ANIEKTPUIECKUX IICTICH; BIIaIETh 9K3aMEH
O — OCHOBHBIMH TE€PMHHAMHU U
MALLIH MIOHSITHEM BHPTYaIbHOTO
MOJICTTUPOBAHHS.
OIIK-4.2. YMmeTb co3/1aBaTh CXEMBbl
ANIEKTPUUECKUX Lenei u
ANIEKTPUYCCKUX MAIIIHMH B Cpelie
Multisim; UCITOIL30BaTh
CTaH/IaPTHBIE KOMIIOHEHTHI U
OMOIMOTEKH 111 COOPKHU U aHAIHM3a
MOZENEN.
OIIK-4.3. BnageTb HaBBIKAMU
aHaJIM3a U MOJIEITUPOBAHHUS
AIIEKTPUUECKUX LIETeH C MOMOIIBIO
Electronics Workbench (Multisim);
yYMETb BU3YaIH3UPOBAThH
pe3yabTaThl MOJCITUPOBAHUS U
MHTEPIPETHPOBATH UX 3HAYCHHSL.
Tema 7. OIIK - 3. Ormpoc,
MonenupoBanue Cnocoben TECT,
ANIEKTPUYECKUX CXeM | IPUMEHSITh KypcoBast
B Electronics COOTBETCTBYIOIIIHHA pabora,
Workbench ¢buznko- 9K3aMEeH
(Multisim) MaTeMaTHYeCKUI
anmapar, METOBI
aHanusa U
MOJICTTUPOBAHHSI,
TEOPETUUYECKOTO U
AKCIIEPUMEHTATHHOT
0 HCCIIEIOBaHUS IIpU
pelieHnn
podeCcCroHaTBHBIX
3aja4d
OIIK-4. Cnocoben OIIK-4.1. 3narp ocHOBHBIE 3ak0oHBI | Ompoc,
HCIIOJIb30BATh JJIEKTPOTEXHUKH U IIpaBuUiia TECT,
METO/IBI aHaIN3a 1 MIOCTPOEHUS IEKTPUUECKHUX CXEM; | KypcoBas
MOZICTMPOBAHNA BIIAJICTh TEPMHUHOJIOTHEH, pabora,
HICKTPHHCECKHX CBSI3aHHOU ¢ MOJICTMPOBAHHUEM B 9K3aMEH
g;ngpﬁqecmx Electronics Workbench; 3nars
MALLIHH (YHKIIMOHATHHBIE BO3MOXKHOCTH

MIpOrpaMMBbl JIJIsl aHAJIU3a
AIEKTPUYECKUX LIETIEH.
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OIIK-4.2. YMeTh co3maBaTh U
PENaKTUPOBATD ANEKTPUICCKUE
cxemsl B Electronics Workbench;
pa3pabaTbiBaTh METOIUKH
MOJICTTHPOBAHHMSI PA3TTUIHBIX
PEXKUMOB PAOOTHI AMEKTPHIECKUX
LieNIEeH; MHTEPIIPETUPOBATh
pe3yJbTaThl MOICITUPOBAHUS U
OTIPE/ICTISITh TapaMeTPhI
AMEKTPUUECKUX CXEM.

OIIK-4.3. Bnaners HaBEIKAMU

aHaJIu3a ¥ MOJICITUPOBAHHUS
AMEKTPUYCCKUX CXEM Pa3IUIHOIO
YPOBHSI CJIOXKHOCTH B Cpejie
Electronics Workbench;
OCYILECTBIISATh HACTPOUKY U
IIPOBEICHUE BUPTYAIbHBIX
M3MEPEHNUI, UIMUTHPYIOLINX
peasibHbIC 3JICKTPUUECKHE OIBITHI,
YCIICIIHO NIPUMEHATH IPOrpamMmy
JUISL aHAJIM3a M ONITHMH3AI[UN
AIIEKTPUICCKUX CXEM.

Tema 8. Pacuetn u
MOJIEJIMPOBAHUE
AMEKTPUUCCKUX
neneit B Mathcad

OIIK - 3.

Crnocoben
PUMEHSTh
COOTBETCTBYIOILAN
(buzuKo-
MaTeMaTH4€CKHUI
arnrmapar, METOJIBI
aHanmsa u
MOJICTTUPOBAHHS,
TEOPETUYECKOTO U
IKCIIEPUMEHTAIBHOT
0 HCCIIEIOBAHUS TIPH
peleHnH
npohecCHOHAITBHBIX
3aaq

OIIK-3.1. IIpumeHseT 3aKOHbI
Kupxroga, Omma u apyrue
(dbyHIaMeHTalIbHbIE YPaBHEHHUS
WIEKTPUKU I aHAJIA3a U pacdéTa
ANIEKTPUYECKUX LIeTnel B cpesie
Mathcad; co3gaét maTeMaTuuecKue
MOJIEJIH AIEKTPUUECKUX LIeTIel U
UCTIOJIb3YET YHCICHHBIE METO/IBI
JUIS UX aHau3a.

OIIK-3.2. Ctpout rpaduueckue
MIPEJICTABICHUS 3aBUCIMOCTEN U
CIIEKTPOB, XapaKTEPHU3YIOIINX
COCTOSIHHE HCCIIETyEeMbIX
ANEKTPUIECKUX IIeTIeH; peannsyer
JTUHAMHYECKOE MOJICTUPOBAHUE
LETEN NEPEMEHHOTO U
MOCTOSTHHOTO TOKAa; CPAaBHUBAET
pe3ynbTaTbl pac4€ToB C
AKCIEPUMEHTAIbHBIMU JAHHBIMH U
JIeNIaeT BBIBOJ O TOYHOCTH
MPEIOKEHHOM MOJIEIH.

OIIK-3.3. IIpeanaraer peueHus 1o
JTMArHOCTHKE U YCTPAHEHUIO
HEHCIIPABHOCTEH B ANIEKTPUIECKUX
CEeTSIX U YCTPOWCTBAX Ha OCHOBE
npoBeneHHoro ananusa B Mathcad;
pa3pabaTbiBaeT PeKOMEH AU 110
BBIOOPY ONTUMAJIEHOTO PEXKHMA

Omnpoc,
TECT,
KypcoBast
pabora,
IK3aMEH
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paboTBI yCTPOMCTB U CUCTEM,
00€eCIIeYnBarOIIETO CHIKEHUE
SHEPronoTePh U MOBBIIICHUE
HaJE&XKHOCTH paOOTHI.

OIIK-4. Cnocoben OIIK-4.1. 3narp ocHOBHBIE 3ak0oHBI | Ompoc,
HUCIOJb30BATh JJIEKTPOTEXHUKU U METOABI TECT,
METOIBI aHATH3a 1 pacuéra dIeKTPHUECKUX IICTICH; KypcoBas
MOICTMPOBAHNA HOHUMATh IIPUHIMIIEI pabora,
zgiglp;‘{ecmx MaTEeMaTH1ECKOTO MOJICTMPOBAHNS | SK3aMeH
O — Y CUMBOJIbHBIX OIlEpaluii B
MALLIH Mathcad.
OIIK-4.2. YMeTh IpOU3BOIUTH
TOYHBIE PACYETHI TAPAMETPOB
AIIEKTPUYECKUX LIETNeH U y3JI0B ¢
nomorsio Mathcad; pa3BuBath
METOAMKY pacuéra u
MOJICITUPOBAHHUS TIEPEXOAHBIX U
YCTaHOBUBILIUXCS MTPOLIECCOB B
AIIEKTPUICCKUX IETX.
OIIK-4.3. BnageTb HaBBIKAMU
MOJICTTUPOBAHHUS ANEKTPUIECKUX
LeNen pa3IuyHON CTETIeHH
cnoxkHocty B Mathcad; ymets
BHU3yaJIbHO OTOOpaKaTh
pe3yabTaThl pacyéToB U
UCIONB30BaTh MIPOTrPAMMHOE
obecredeHune sl KaueCTBEHHOTO
aHaJIM3a CXeM U YCTPOMUCTB.
OIIK-3.1. 3naer ocHOBHBIE 3aKk0oHBI | Ompoc,
AIIEKTPOTEXHUKH U TECT,
MaTeMaTHYEeCKUE METOJIbI aHAN3a | KypcoBas
OIIK - 3. U CUHTE3a JIeKTPUUECKUX Lemeil; | pabora,
Cnocoben yMeeT POU3BOIUT PACUeThl IK3aMeH
MPUMEHSITh ANEKTPUIECKUX LIeTeH ¢
COOTBETCTBYIOITUI YETBIPEXTIOTIOCHUKAMU U
Tema 9. [ToarotoBka | (husuKo- yIpaBIsieMbIMUA UCTOYHUKAMH,
KypCOBOTO MPOEKTa | MAaTEeMAaTUICCKUI BKJTFOYAs IPUMEHEHHE 3aKOHA
«Mertozpbl pacueTa anmapar, meToabl | Kupxroda, MeTona KOHTYpHBIX
AIEKTPUICCKUX aHajm3a Y | TOKOB M Y3JIOBBIX IIOTCHIIHAJIOB.
LIeTIEH, COAEPKALMX | MOAEITUPOBAHU, OIIK-3.2. CocTaBisieT pacyeTHbIe
YETBHIPEXTIOIIOCHUKN | TECOPETHYECKOTO M | CXEMBI M IPOU3BOIUT
U yTpaBsieMble AKCIEPUMEHTATBHOT | MOJAETUPOBAHHUE MOBEACHUS LIeTei
HCTOYHHKI 0 WCCIICIOBAHUS TIPH | C YSTHIPEXTIOTIOCHUKAMU U
pelIeHnn yIpaBIsieMbIMA UCTOYHUKAMH,
po(heCCHOHAIBHBIX | CO37aeT YIPOIIEHHBIC MOICTH
3aja4 1enei u mpou3BOIUT

CPaBHHUTEIBHBIN aHAIA3 TOYHOCTH
1 3QPEKTUBHOCTH Pa3TUUHBIX
METOJIOB pacueTa.

OIIK-3.3. BeisiBisieT
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MOTEHIIMATHHBIC TIPOOTIEMBI B
(hyHKIIMOHUPOBAaHUH
paccMarpuBaeMBbIX LETIEH,
omnpenenss Haubolee ysa3BUMbIE
YYaCTKHU U OLICHUBAst
HEOOXOIMMOCTh BHECEHUS
W3MEHEHU; IIpeIaraeT
KOHCTPYKTHUBHBIE U
TEXHOJIOTUYECKHUE
YCOBEpIIIEHCTBOBAHUS,
MOBBIIIAIOIINE HAICKHOCTD U
3¢ HeKTUBHOCTH PabOTHI LIETICH.

OIIK-4. CriocoGen OIIK-4.1. 3HaTh OCHOBHBIC Ormpoc,
HCTIOJIB30BAaTh TIOHATHUS U 3aKOHBI TECT,
METO/BI aHAIN3a U AIEKTPOTEXHUKH, KACAIOIIUECs KypcoBas
MOZACITHPOBAHHA pacuéra SIEKTPHIECKUX Lerei ¢ pabora,
STICKTPUHCECKIX YETBIPEXTIOIIOCHUKAMU 1 SK3aMEH
g;ggfpﬁqecmx YNPaBJIACMBIMI HCTOUHIKAMH

MALIHH BJIaJICTh MCTOJIAMH aHAJIN3a ICIeH

MEPEMEHHOTO U MOCTOSTHHOTO TOKA.
OIIK-4.2. YmeTtpb pazpaboTtarb u
000CHOBaTh COOCTBEHHBIE
METOIMKH pacyeTa u aHaJInu3a
JNEKTPUYECKUX LIETIEH,
BKJIFOYAIOIIMX YETHIPEXIIOIIOCHUKHI
Y YTIPaBJISIEMbIE HCTOUHUKY;
OTIPENIETUTh MOCIEeI0BATEILHOCTD
JEUCTBUM JUISl U3SMEHEHHUSI CXEM U
PEXKUMOB PaOOTHI.

OIIK-4.3. Binaners HaBbIKAMHU
MOJICTTMPOBAHHUS ANEKTPUUECKUX
Henei ¢ pa3IMdHbIMY BHIAMHU
HMCTOYHHUKOB MTUTAHUS U
KOMIIOHEHTaMH; IPO(eCCHOHATBEHO
WCIIONIb30BaTh MaTeMaTH4eCcKue
MaKeThl U CPEJICTBA
aBTOMATHU3UPOBAHHOTO
MIPOCKTUPOBAHUS JIJIsl aHATIN3A U
pacuéTra XapakTepUCTHK IeTei.

Jdranbl ¢opmupoBaHus KommereHuuil B mnpouecce ocsoenusi OIIOII npsmo
CBA3aHbl C MECTOM JHCIMIUIMH B oOpa3oBareibHONW mporpamme. Kaxaplii stan
dhopMupOBaHUs KOMIIETCHIINH, XapaKTEPU3YETCs ONPEACICHHBIMU 3HAHUSIMH, YMEHUSIMU U
HaBbIKAaMU U (MJIM) OIMBITOM MpodecCHoHaNbHON JEATeIbHOCTH, KOTOPhIE OIIEHUBAIOTCS B
MPOLIECCE  TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH, IIPOMEXKYTOUHOW arTeCTaluu 10
JTUCIUTUINHE (MMPAKTUKE) U B MIPOILIECCE UTOTOBOM aTTeCTaIUU.

HMucuuminaa «Crienreopust 3JEKTPUUECKUX LENe W 3JIEKTPOMAarHUTHOTO OIS
ABJISICTCS. IPOMEKYTOUHBIM 3TAlOM KOMIUIEKCA TUCLUILIAH, B XOJ€ U3YYEHHUSI KOTOPBIX Y
cTyneHToB ¢popmupyrotcst komnerenmuu OITK-3, OTIK-3.
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®opmupoBanusi komrereHiuu OIIK-3 HaymHaeTcs ¢ W3y4eHUs JUCHMILUIMHBI
«IIpoekTHas nesaTenbHOCThY, «IlepceKTUBbl pa3BUTHS IJIEKTPOIHEPTreTUKNY, «BBenenue
B DHEPreTUKY», YdeOHas MpakTUKa (MpaKkTUKa IO TIOJYyYEHUIO TMEPBHYHBIX HAaBBIKOB
paboThl C mporpaMMHbIM obOecriedeHueM), [Ipou3BojacTBeHHass HpakTUkKa (MPOEKTHas
MPaKTHUKA), [IponsBoACTBEHHAA MpaKTUKa (aKCruTyaTaloHHas MPaKTHUKA),
[IpousBoacTBeHHAs TpaKTUKA (TIPEIIUIIIOMHAS MPAKTUKA).

®opmupoBanusi komrereHuun OIIK-4 HaumHaeTcs ¢ U3y4YeHUs] AUCHMIUIMHBI
«ONEKTPOHUKAY.

3aBepiaerca pabota Mo GOPMUPOBAHUIO Y CTYACHTOB YKa3aHHBIX KOMIETEHIUHN B
Xolle mpeaMeTa YueOHas MpakThKa (MpakTUKa MO TMOJYYEHUIO IMEPBUYHBIX HAaBBIKOB
paboTel ¢ TporpaMMHBIM obecrieueHueM), [Ipom3BoOACTBEHHAsT NpaKTHKa (MPOEKTHAs
MPaKTHKA), [IpousBoacTBeHHAs MpaKTHKA (9KCTUTyaTaIioHHAs IPaKTHKA),
[Ipou3BoacTBEHHAs TpaKTHUKA (IPEIIUIIIOMHAS MPAKTHKA).

Urororas onenka chopmupoBannocty kommnerenmmii OI1K-3, OIIK-4 onpenensercs
B nepuoy locymapcTBeHHas WTOroBas arTecTalus: MOArOTOBKa K cJade M chada
roCyJapCTBEHHOTO »JK3aMmeHa, l[ocynapcTBEHHas WTOrOBasl aTTECTalMs: BbBIITOJIHEHHE,
MOJITOTOBKA K MPOIEAYPE 3aIIUThI U 3alIUTa BBITYCKHOW KBaTU(PUKAIIMOHHONW pPabOTHI.

B npomecce u3yuyeHUs IMCHUIJIMHBI, KOMIETEHHUHM TakKxke (POPMHPYIOTCA
I03TAIHO.

OcHoBHbIMU 3TaniamMu popmupoBanusi OIIK-3, OIIK-4 npu u3yyeHUu ITUCHUTIITUHBI
b1.J(M)B./IB.2.1 «Cneureopusi >AeKTPUUECKUX LEMEH M DJIEKTPOMAarHUTHOTO IO
SBIIIETCS TOCIEA0BATEILHOE H3YyUEHUE CONEPIKATENbHO CBSI3AHHBIX MEXIYy COO0M Tem
y4eOHbIX 3aHsATUH. M3ydeHune KakIoW TeMbl MpeArojaraeT OBJaJCHHE CTYJACHTaMU
HEOOXOIMMBIMU JIECKPUTITOPAMHU (COCTABIISIFOIIMMHU) KOMIETEHIUHN. {151 OlleHKH ypOoBHS
c(hOpPMHUPOBAHHOCTH KOMIIETCHIIMM B TPOIIECCE M3YyUCHUS NUCIUILIAHBI MPETyCMOTPEHO
MPOBEACHUE TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTU MO Temam (pasjesiaM) AUCHUILIAHBI U
MPOMEKYTOUHOM aTTeCTAllMU M0 AUCHUILINHE — YK3aMEH.

6.2. KonTposbHbIe 321aHUS 1 MaTePHAJIbl, HEO0OX0AMMBbIE VISl OLCHKU 3HAHU,
YMEHMI M HABBIKOB M (WJIN) OIIBITA IeATEJbHOCTH, XaPAKTEPHU3YIOLIHUX ITAIbI
(popMupoBaHNsI KOMIIETEHIIUII B IIpollecce OCBOCHUS 00Pa30BaTe/IbHOM NMPOrPaMMbl

6.2.1. KoHTpoJsibHBbIEe BONIPOCHI IO TeMaM (pa3aesiam) JJIs ONpoca HA 3AHATHIIX

Tema (pazaen) Bomnpocsl
Tema 1. O6mue ceenenns | OIIK-3
0 YETBIPEXITOIFOCHUKAX 1. Uro Takoe »SIEKTPUYECKUN UYETHIPEXTOIIOCHUK W Kakhe oOIue

NpU3HAKU OTIIMYAIOT 3TOT KJIACC YCTPOUCTB?

2. Kakue OCHOBHbIE NapaMeTpbl M XapaKTEPUCTUKU ONPEACISIOT
paboty derwlpéxmontocHuka? IlpuBeauTe MUHUMYM JBE TaKue
XapaKTepUCTUKU U pacKpoiiTe ux (pU3NYeCcKUil CMBICI.

3. Ilpusegute puMep [IPAKTHYECKOTO MIPUMEHEHUS
YeThIPEXTIONIOCHIKA B HWH)KEHEPHOW TPAKTHKE W TOSCHUTE, KaKylo
BaYKHYIO POJIb OH MI'PAET B BalleH 3a1aue.

OIIK-4

1. Uto Takoe I'IeTI:IpéXl’IOJIIOCHI/IK H KaKOBEI €T0 OCHOBHBIE

IIPU3HAKU U CTPYKTypa?
2. Kakue THIIbI YeTBIPEXIIOIIOCHUKOB BBIJIEJIAIOT I10
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XapakKTepy BHYTPEHHEU CTPYKTYPHI (JIMHEeNHbIe/HeTUHENHEIe,
aKTUBHbIE/TIaCCUBHEBIe, B3aMHble/HEB3aUMHEIe)?

3. 3ayeM UCHOJIb3YIOT YeTHIPEXIIOIOCHUKHU B 3JIEKTPUUYECKUX
[elIgX ¥ KaKye 3aJlauv OHU pelraroT? [IpuBenuTe mpumep
[IPaKTUYECKOro IIPUMeHEeHUs YeThIPEXIIOIF0CHUKA.

Tema 2. XapakTepuCTUKH
YETBIPEXTIOIOCHUKOB

OIIK-3

1. Kakue CYHICCTBYIOT OCHOBHBIC XapaKTCPUCTUKHU
IleTI:.IpéXl’IOJ’IIOCHI/IKOB N KaKo¢€ (1)I/I3I/I‘IGCK06 3HAaYCHHUEC UMCCT KaxKaas H3
HUX?

2. Uto Takoe wMmarpuna paccesHus («S-mMarpuia») W Kak OHa
UCIIOJIb3YETCs U1 aHAIN3a XapaKTEPUCTUK YEThIPEXIIONIOCHUKA?

3. Banumure Gopmynsl 1 onpeaencHUs KoddduireHTa oTpaxeHus
(IT) m xoapdummenra mnpoxoxneHus (T7) yeTbpEXmomocHUKA U
IIOACHHUTC UX (1)H3PI‘{GCKI/II7I CMBICIJI.

OIIK-4

1. Kakue OCHOBHBIe XapaKTEePUCTUKHU OIIPeesSIIOT paboTy
YeTBIPEXIIOIIOCHUKA? /laiiTe KPpaTKYyI0 XapaKTepUCTUKY
Ka)K[IOMY IT0Ka3aTeJIto.

2. Yto Takoe MaTpuIip! Y, Z, H u A (ABCD)-1tapaMeTpsI
YeTHIPEXIIOIIOCHUKA? /IJI1 Uero UCII0/Ib3YI0TCI 3TU MAaTPULTBI
U KaK OHU B3aMMOCBsI3aHbI?

3. Kak orpepessiroTcss K03QQUITMEHTEI ITepeiaui
HaIIpsDKEeHU ¥ TOKA B YeTHIPEXIIOII0CHUKe? [IpuBeuTe
GOPMYJIBI U ITIOICHUTE GU3IUYECKUU CMBIC/I 3THUX
K03$PUITEHTOB.

Tema 3. Tunonorus
YETHIPEXTTOFOCHUKOB

OIIK-3

1. Knaccudunmpyiite 4eThIPEXIIONIOCHUKH 110 XapaKTepy BHYTPEHHETO
COMPOTUBIICHUSI M OOBSCHUTE, KaK Takas KIacCU(PUKAIUs BIHUSICT Ha
METO/Ibl aHAJIN3a U PACUYETHI DIECKTPUUECKUX IeTIeH.

2. VYKaxXuTe€ OCHOBHbIE KOHCTPYKTHBHBIC THUIIbI YETHIPEXTIOIIOCHUKOB U
MOSCHUTE, B KaKHUX CIyd4asxX IeJecoo0pa3HO HCMONb30BaTh TOT WU
MHOUN TUN (CUMMETPHUYHBIN, HECUMMETPUYHBIM, aKTUBHBIN, MTaCCUBHBIMH,
B3aMMHBII, HEB3aUMHBIN ).

3. IlpuBeaute mnpuMepbl peadbHBIX YCTPOMCTB, pabOTAIOIIUX Kak
YEeTBHIPEXTIONIOCHUKH, M TOKaXHUTE, KaK 3HAHUE WX OCOOEHHOCTEH
OMOTaeT MpH BbIOOpe APPEKTUBHBIX METOIOB MOJCIUPOBAHUS H
ONTHUMHU3AIMU PAOOUNX XapaKTEPUCTHK.

OIIK-4

1. Kakue CYIIECTBYIOT OCHOBHBIE KJaccuukanuu
YETBIPEXTIOIOCHUKOB o BHYTPEHHUM CBOMCTBaM
(axTUBHBIE/TTACCUBHBIC, JINHEHHBIE/HEIMHEHHEIE,
B3aMMHBIC/HEB3aUMHBIC)?

2. B uéMm 3akiroyaeTcsi pa3HHIa MEXAy aKTUBHBIMU W TACCHUBHBIMU
yeTheIpéxnontocHrkamu? [IpuBeauTe npuMepsl Kaxa0ro TUIA.

3. Kak  paznmuyarorcsi ~ CUMMETPUYHBIE UM HECUMMETPHUYHBIC
YETHIPEXTONIOCHUKK? B Kakux NpUIIOKEHUAX MPEUMYIIECTBEHHO
HCIOJIb3YIOTCSI CHMMETPUYHBIC YEThIPEXTIOIIOCHUKH ?

Tema 4.
DKCIepUMEHTAIbHBIE

OIIK-3
1. Kakme skcrepuMEHTalIbHBIE METOIBI HCIOIB3YHOTCS AJI OLEHKHU
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METOAbI OICHKHU
YETHIPEXTTOIFOCHUKOB

KO3 UIMEHTOB Mepeaayn YeThIPEXOMOCHIKAa? ONMUIINTE MPOLEAYPHI
HU3MEpEHUs U 00pabOTKy pe3yJIbTaTOB IKCIIEPUMEHTA.

2. Kak mpoBOmATCS SKCHEPUMEHTHI IO OINPENEeNICHUI0 Kod(pHUIreHTa
OTpaXEHUS U TMOIVIOIICHUsI CUTHAJIA B YyeThipéxnontocHuke? [IpuBenute
npumep 000pyIOBaHuUs, HEOOXOAMMOTO ISl TAKUX UCTIBITAHUH.

3. Kakue ¢akTopsl BIUSIOT Ha TOYHOCTh AKCIIEPUMEHTATBHBIX JTaHHBIX
IIpU OLIEHKE MapaMeTpoB YeTbipéxnomtocHuka? Ilpemnoxure Mepsl 1o
MHWHHUMMA3alUU IIOrPEITHOCTEN U3MEPCHHUU.

OIIK-4

1. Kakue skcrieprMeHTaIbHbIe MeTOAbI IIPUMEHATC I
oIIpejiesIeHus IIapaMeTPOB YeTHIPEXIIOIOCHUKOB

(K03 PUITEeHTOB IIepeiayn, BHOCUMOTIO0 0c1abieHus U Gpasbl)?
2. Kak ImpoBecTH 3KCIIePUMEHTATIbHYIO OIIEHKY
KoadduItreHTa Ilepejayu HallpsDKeHUs U KO3QQUIeHTa
OTpa’keHUs YeTBHIPEXIIOIIOCHUKA? Kakue n3sMepuTe/IbHbIe
IIPUOOPHI IOTPEOYIOTCA /IS 3TOT0?

3. Kakue 0CHOBHBIE OIIIMOKHU BOSHUKAIOT IIPU
9KCIIepUMEeHTAIbHOM OIleHKe IIapaMeTPOoB
YeTHIPEXIIOJIIOCHUKA ¥ KaK MUHUMHU3UPOBATh X BJIMSHIE Ha
TOYHOCTH pesyJbTaTa?

Tema 5. IIpumepst
MIPUIIOKEHUI
YETBIPEXIIOIOCHUKOB

OIIK-3

1. IIpuBenure mnpuMep HUCHOJNB30BaHMsS  YETBIPEXIONIOCHUKA B
YCTpOfICTBe YCUJIICHUA CHUIHAJIOB U TOJACHHUTC, KAKHC XapPaKTCPUCTUKHU
YETHIPEXTIONIOCHUKA BaXXHBI I 3(PGEKTUBHOTO (YHKIIMOHUPOBAHMS
JJAHHOT'O YCTPOMCTBA.

2. TlokaxuTe, KaK YETBIPEXIOIIOCHUK HCIONIB3YETCs B (DPUIIBTPYIOILUX
ycTpoiicTBax ((puaBTpHl HM3KMX WJIM BBICOKMX dacToT). Kaxkue
TpeOOBaHUS MPEIBSBIAIOTCS K TaKUM YETHIPEXIIONIOCHUKAM M KAk
BBIOMPAIOTCS UX MapaMeTphl?

3. Ha xakoMm mpuHIIMIIE OCHOBaHa pabora TpaHchopMmaropa Kak
yeTbIpéxnontocHuka? IlpuBenure npumep KOHKPETHOIO IPUMEHEHHUS
TpaHC(HOPMATOPOB B AIEKTPOIHEPIrETUUECKOHN crcTEME U 00CYUTE POIIb
UX  mapaMeTpoB B obOecrmedeHMH  A(PQPEKTHBHON  mepenauu
IEKTPOIHEPTUH.

OIIK-4

1. IIpuBemrTe IIPUMeEPEHI PeaIbHBIX YCTPOUCTB,
UCIIOJIB3YIOIUX YeTHIPEXIIOIIOCHUKY, U II0SICHUTE, KaKue
GYHKITMU BBITIOJIHAIOT YeTHIPEXIIOTFIOCHUKHY B 3TUX
YCTPOMCTBAX.

2. Kakue TexHU4YeCKHe 3aJaYl MOKHO PEIIUTh C IIOMOIITBI0
YeTHIPEXIIOIOCHUKOB B 3JIEKTPUYECKUX MalllMHaX U
armapaTax? [IpuBeanTe KOHKpPETHEIEe IIPUMepEL.

3. Kak 4eThIpEXIIOIIOCHUKY IIPUMEHSIOTCI B QUIIbTPAIlUU
CUTHaJIOB U 06paboTKe MHGopMaln? Kakie mpeumyIiecTna
obecIieurBaeT UCIIOJIb30BaHHe UeThIPEXIIOII0CHUKOB B 9THUX
I1eJIsIX?

Tema 6. OCHOBBI
nporpammel Electronics

OIIK-3
1. Kakue ocHOBHbIE (YHKIMOHAJIbHBIE OJNIOKM MPHUCYTCTBYIOT B
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Workbench

unrepdeiice nporpammel  Electronics Workbench? Kakoit  6mox
NpeAHa3HaueH JUIsl pa3MElCHUs KOMIIOHEHTOB M MOJKIFOUEHUS LeTen?
2. Kak coszmaercs HoBas cxema B Electronics Workbench? Ilepeuuncnute
NIOCJIEIOBATENBLHO ATAIbl (POPMUPOBAHUSA M HACTPOUKH CXEMBI.

3. Kakue Buap ananusa (Transient, Frequency Response, DC Operating
Point) npemycmotpensr B Electronics Workbench u B kakux curyarusx
NPUMEHSIETCS KQKIbIH U3 HUX?

OIIK-4

1. Kakue ocHOBHBIE (PyHKIIMM M MHCTPYMEHTHI nporpammsl Electronics
Workbench  ucnone3ytorcss  uisi MOAENMpPOBaHUST M aHalW3a
IEKTPUUECKUX Lienei?

2. Kak mpaBuiIbHO COCTaBUTH cXeMy djeKkTpudeckoi nenu B Electronics
Workbench n kakue oCHOBHBIE 3Talbl MOJCTUPOBAHUS MIPOXOISAT B XOJIE
aHaJIM3a CXeMbI?

3. Kaxkue Buabl ananu3za (transient analysis, frequency domain analysis
u np.) noctynael B Electronics Workbench un nns xakux meneit onu
NPUMEHSIOTCS IPU U3YUCHHUH SIIEKTPUUECKHX IIeTIe U anmaparos?

Tema 7. MoaenupoBanue
AIIEKTPUUECKUX CXEM B
Electronics Workbench

OIIK-3

1. Kak mpaBWiabHO 3a7aTh MapaMeTpbl KOMIIOHCHTOB CXEMBbI B
Electronics Workbench u kakue 3HaueHHsI HYXHO YYUTHIBATb IPH
MOJICTTUPOBAHUU TPOCTBIX JIIEKTpHYEeCKuX 1ienedd (Hampumep, RC-
uenu)?

2. Kakme Bugsl aHamm3a cxeM mnpenocraBisitorcss B - Electronics
Workbench? Kaxk 3anmyctuts Bpemennsiii ananu3 (Transient Analysis) u
UHTEPIPETHPOBATH MMOJTYYCHHBIH Irpa)uK HANPSHKEHUS WK TOKa?

3. IlpoBeneHne aHanu3a 4YacTOTHBIX xapakrepuctuk (Frequency
Response Analysis): kakue HACTpOWKH HEOOXOIWMO YCTAaHOBUTH IS
NpPaBWIBHON BU3yaJIH3allMd aMIUIMTYIHO-YaCTOTHOW XapaKTEPUCTHKH
(AYX) u azouactorHOM XapakrepucTuku (OUX)?

OIIK-4

1. Kakwue 3Tambl BKIFOYaeT MPOIIEAypa MOACITUPOBAHUS ICKTPUICCKOM
cxemsl B Electronics Workbench? [lepeuncnure ux mocienoBareibHO.

2. Kak B Electronics Workbench mnpousBecTn aHaiu3 MepexomaHbIX
nporieccoB  (Transient Analysis) B anmekrpuueckoit mermu? Kakwue
napamMeTpbl HACTPAUBAKOTCS JIJISl KOPPEKTHOTO BBIMTOJIHEHHS aHAIIN3a?

3. Kak opranuzoBarb M MNpoBecTH 4acTOoTHbIM aHanu3 (Frequency
Analysis) anextpuueckoir cxembl B Electronics Workbench? Kakue
pe3ysbTaThl TMOMYYAlOTCS B pe3ylbTaTe TaKoro aHalM3a W KaK HX
UHTEPIPETHPOBATH?

Tema 8. PacueTs 1
MOJICTTUPOBAHHE
AIIEKTPUUECKUX LIeTeil B
Mathcad

OIIK-3

1. Kakue ocHoBHble omnepanuu U ¢pyHkuuu Mathcad HeoOXoaumer Juist
pacdera mpocteimmx snekrpudeckux Ieneid (R-C, R-L, R-C-L)?
[IpuBenure npuMep pacdera MoJHOM peakTUBHOM MolHOCTH 1enu R-C-
L.

2. Kak mocTpouTh BEKTOPHYIO AMarpaMMy Jjsi KOMIUIEKCHOH IenH
(manpumep,  TpexdaszHor 1enu) B Mathcad?  Hcmonb3yiite
CHUMBOJINYECKHE BBIPAKEHUS U (OPMYJBI ISl pacdeTra KOMILIEKCHOTO
COTIPOTHUBIICHUS U MTOCTPOEHUE rpaduka.

3. OnuuuTe 3TaIbl aHAJIU3a U MOJEJIMPOBAHUS MIEPEXOAHBIX MTPOLIECCOB
B R-C u R-L nensx ¢ momompro Mathcad. Kak ¢ moMonipio BCTpOEHHBIX
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GyHKIMil pemwuTh AuQQepeHnnaIbHble  ypaBHEHHS, OIMCHIBAIOIINE
MEePEXOAHBIE MPOLIECCHI?

OIIK-4

1. Kakne oCHOBHBIE METONIbI aHAM3a U Pacu€Ta NEKTPUUECKHUX LETei
MOXXHO peanmu3oBarb B Mathcad? IlpuBeaure mnpumepsl 3anad,
pelIaeMbIX ¢ IOMOILBIO TUX METOJIOB.

2. Kak c¢ mnomompo Mathcad mnpoaHanu3upoBaTh MEPEXOMHBIC
mporeccsl B dMiekTpudeckoil memu? Kakue WHCTpyMEHTH W (QYHKIIUU
IPOrpaMMBI JUIsl 3TOTO UCIIOIb3YIOTCS?

3. Kakue 3amaum 1o pacu€Ty MmapameTpoB IIEKTPUUECKUX MAIINH
yno6Ho pemrats B Mathcad? IlpuBeaurte npumep 3agaunl U MOPSAIOK €€
pELIEeHMS B 3TON IporpaMme.

Tema 9. IlonroroBka
KypCOBOTI'O ITPOEKTa
«MeTtonpl pacuera
ANEKTPUUYECKHUX 1IETICH,
COZIepIKALLINX
YETBIPEXIIOTOCHUKHI U
yhpasiisieMble
HCTOYHHKH

OIIK-3

1. Kakue Meronpl pacdera DSIEKTPUYECKMX IIeNed  copeprkar
YETBIPETIONIIOCHUKN U ylpaBisiemble HMCTOUYHUKU?  OxapakTtepusyiite
OCHOBHOM MOAXOJA KaX/JI0ro METOAa W HPUBEAUTE IpUMEpP pacyera
IIPOCTOTO AIEKTPUUECKOTO YETHIPEXIIOIFOCHUKA.

2. Packpoiite CYIIHOCTh MAaTpUYHOTO MeTozaa aHau3a
yeTblpexnoiatocHukoB. Kakue Buael Mmarpun (Y-, Z-, ABCD-) uame
BCET0 HCHOJb3YIOTCS B pacueTax, U B KaKUX cIydasx leJecooOpa3Ho
UCIIOJIb30BaTh KaX bl U3 HUX?

3. IlpuBeauTe aJropuT™M COCTABIEHUS PACUETHOM CXEMBI CIIOXKHOU
ANMEKTPUUECKON 1LeNH, CoAeprKalled yNpaBiasieMble HCTOYHUKH U
YeThIpeXNOMOCHUKH. [IponeMoHCTpupyiiTe MOLIAroByr0 MpOLERypy
pemieHust 3ajadd aHaiu3a Takod nenu ¢ momombsio MathCad wmm
aHAJIOTUYHOTO IPOTrPAMMHOTO HHCTPYMEHTA.

OIIK-4

1. Kakue MeTO/bI aHa/IM3a U PacyéTa 3JIeKTPUUYeCKUX I1elle,
CoZleprKalliX YeThIPEXIIOIFOCHUKU U YIIPaBJIsieMble
WCTOYHUKH, BBl 3HaeTe? [IpuBeinTe IIpUMephI
HCIIO/Ib30BAaHMA 3THUX METOIOB.

2. Kaxyro 11eJ1b IpecseiyeT KypCcoBOH IIPOEKT II0 pacyueTy
JJIEKTPHUYECKHX uenel‘/i C IfI(ETI)IpéXl'[OJIIOCHI/IKaMI/I n
YyIIpaBJ/IA€MBbIMUA HMCTOYHUKaMU? KaKure OCHOBHEIE 3TaIlbl
BKJIIOYA€ET IIO/ITOTOBKA HpOEKTa?

3. Kakue HHCTPYMEeHTHI U IIPOTpaMMHOe 0becIieyeHne
MOKHO HCITIOJ/Ib30BATh JId MO/IEJIMPOBAaHMA 1 aHa/I3a
3JIEKTPUUYECKUX I1ellel C YeThIPEXIIOIFOCHUKAMU U
yIIpaB/IsieMbIMH UCTOUHUKaMU? [IprBerTe IIPUMEPHI UX

IIPUMEHEHU.

LLkana OUuEeHMBAaHNA OTBETOB Ha BOMPOCHI

IIIxana oneHUBaHUSA

Kpurepuu onieHnBaHus

«OTIH4IHOY

OOyuaromuiics TIyOOKO M COAEPkKATEIbHO PACKPHIBAET OTBET Ha
KaXJpli TEOpeTHYEeCKUil Bompoc, He aomycTuB omubok. OTBer
HOCUT Pa3BEpHYTbII M HCYEPNBIBAIOIIMM XApaKTep, MOXKET
000CHOBaTh CBOM CYXXICHHS, MPUMEHUTh 3HAHUS Ha MPAKTHKE,
IPUBECTH HEOOXOAMMBIE NMPUMEPHI HE TOJIBKO M0 Y4eOHUKY, HO U
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CaMOCTOATCIIbHO COCTABJICHHBIC,

OOyuaromuiicss B 1LEJIOM PacCKpbIBAET TEOPETUUYECKUE BOIPOCHI,
OJTHAKO OTBET XOTS Obl HAa OJIMH U3 HUX HE HOCUT Pa3BEPHYTOTO U
HCUEPIBIBAIOIIETO XapaKTepa.

«Xopouio»

OOyuaronuiics B LIEJIOM PACKPBIBAET TEOPETUUYECKHUE BOMPOCH U
«YIIOBIIETBOPHTEIEHOY JIONTyCKAaeT  psJ  HETOYHOCTEH, (parMeHTapHO PACKPBIBACT
COJICp)KaHUE TEOPETHUYECKUX BOMPOCOB WJIM WX PACKPHIBACT
COZICpPIKaTeIIbHO, HO JIOMYCKasi 3HAYUTEIbHbIC HETOUHOCTH.

«Heynosnersoputenpuoy | OOydarommiicss  He  3HAaeT ~ OTBETOB  Ha  MIOCTABICHHbIC
TEOPETHUYECKHE BOIIPOCHL.

6.2.2. OueHoO4YHbIE CPEACTBA OCTATOYHBIX 3HAHUIA (TECT)
6.2.2. OueHo4YHbIE CPEACTBA OCTATOYHBIX 3HAHUI (TECT)
OIIK-3.
1. YeThIPEXMOIOCHUK — 3TO...
a) YCTpOICTBO € ABYMSI IApaMU BBIBOJIOB JIJIs1 ITO/ICOEIMHEHUS BHEILIHUX LIENEi
b) Cuctema ¢ TpeMst BBIBOJAMH JJIs TIOAKITIOYEHUS HArPy3KH
c) [IpocTpaHcTBO MEXTy ABYMSI SJIEKTPOIaMHU
d) UcTouHMK SHEPrUH B 2MEKTPUIECKOMN LIEMH
IIpaBuIbHBIN OTBET: a
2. BxogHble U BBIXOIHbIE MOPTHI YeTHIPEXMOTIOCHUKA XaPAKTEPU3YIOTCSl CJIeTYHOIIAM
COOTHOLIIEHUEM:
a) OrH BXOIHOM U OJIH BBIXOJTHOW TIOPT
b) JIBa BXO/IHBIX U JIBa BBIXOAHBIX MTOPTA
c¢) Tpu BXOTHBIX U OIMH BBIXOJHOM MOPT
d) Het ctpororo orpanudeHus Ha YUCIIO MOPTOB
IIpaBWibHbBIN 0TBET: b
3. Uto Takoe KOIPPUIIHEHT Nepeaayu YeThIPEXNOTICHUKA?
a) OTHOLIIEHUE BBIXOJTHOTO HAMPSIKEHUS K BXOTTHOMY
b) CymMmmapHO€E COTIPOTHBIICHHE BCEH TIETH
c) [lorepu MOIIIHOCTU BHYTPH YETHIPEXITIONOCHUKA
d) Hucno BUTKOB 0OMOTKHU TpaHchopmaropa
IIpaBuiIbHBIN OTBET: a
4. Kakasi U3 HUKenepeuncjaeHHbIX BeJIMYMH He BXOAUT B YHUCJIO OCHOBHBIX
XapaKTEePUCTHK YeThIPEXMOJIIOCHUKA?
a) Koapdurment orpakenus
b) BxonHoe conpoTuBieHue
c¢) BeixonHasi MOIIIHOCTH
d) Yacrora xoneOaHUi1 HCTOUHUKA
[IpaBuibHbIi oTBeT: d
5. Kakoii 4eThIPEXNOTICHUK HA3BIBAKT AKTUBHbLIM?
a) He notpe0iisieT 3Hepruto n3BHe
b) ComepKUT BHYTpEHHHUE UCTOYHUKH SHEPTHU
c) ImeeT nOCTOSHHYIO HArpy3Ky
d) Tonpko MacCUBHBIC AIEMEHTHI
[IpaBwibHbIM OTBET: b
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6. CuMMeTpUYHBIM YeTHIPEXTIOTCHUKOM HA3bIBAKT YCTPOICTBO, Y KOTOPOTO:
a) BXo/iHbI€ 1 BBIXOJHBIE XapaKTEPUCTUKK OJTMHAKOBBI

b) Het pa3HHUITBI MEXTy BXOJIOM H BBIXOIOM

c) [lapameTpsl 3aBUCAT OT HAIIPABJIEHHUS MIO1a4M CUTHAJIA

d) Bxox u BbIX0J] COETMHSIIOTCS TAapaJIENIbHO

IIpaBuiIbHBIN OTBET: a

7. MeTonMKa OlleHKH NAPAMEeTPOB YeThIPEXIOIIOCHUKA BKJIKOYAET H3MepeHue:
a) Teky1ero coctosiHus 6arapeu

b) Koaddurmenra nepenaun u koahduiimeHTa OTpakeHHsI

c) BHyTpeHnHero naBieHus BO3ayxa

d) CxopocTH pacripocTpaHeHHsl CBETa

IIpaBWibHbBI 0TBET: b

8. Kak Ha3bIBaeTcst npudop, NpuMeHsieMblii /151 u3Mepenns ko3¢ duumenra oTpakeHust
YeThIPEXTIOTHCHUKA?

a) Amnepmerp

b) BonsrmeTp

c) Pedexromerp

d) Ocumsiorpad

IIpaBUIBLHBIN OTBET: C

9. I'me yaie Bcero NPMMEHAIOTCH YeThIPEXIIOIIOCHUKA?

a) B ctpoutenscTBe 31aHuit

b) B Mmeauine

¢) B numieBoii NpoMBIIUIEHHOCTH

d) B anekTpoHHOM TEXHUKE U YHEPTETHUKE

[IpaBuibHbIi oTBeT: d

10. TpancopmaTop siBJIsieTCs MPUMEPOM KAKOI0 THUIA YeTHIPEXMOJIIOCHIKA?
a) AKTUBHOTO

b) JIuneiinoro

c) YnpapisieMoro

d) I'eneparopHoro

[IpaBwibHbIN 0TBET: b

11. OcnoBHoe Ha3HaueHune nporpammal Electronics Workbench:

a) Co3nanue apxXUTEKTYpPHBIX YepTexen

b) Ynpapnenue 6azaMu TaHHBIX

¢) IMuTanus v aHanu3 ANEKTPUIECKUX CXEM

d) PemaktupoBanue n300paxeHHi

[IpaBUIBHBIN OTBET: C

12. Boi0epuTe npaBuJibHbIe YTBEPKICHUSA 0 KOMIIOHEHTAX, IOCTYIIHBIX B O0MOJINOTEKe
nporpammsl Electronics Workbench:

a) JlocTyIHBI TOJILKO MACCUBHBIE KOMIIOHEHTHI (PE3UCTOPHI, KOHJIEHCATOPBI, KATYIITKU
WHTyKTUBHOCTH).

b) MoxHO 100aBIATh MOTYIPOBOJHUKOBBIE KOMIIOHEHTHI (JIUOIbI, TPAH3UCTOPHI,
TUPUCTOPBI).

c¢) Ects moanepikka MUKpoCcXeM (MHTETpaIbHbIE CXEMBbl).

d) JocTynmHbl HICTOYHUKH MUTaHUS (T€HEPATOPhI HANPSHKEHUS U TOKA).
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e) meeTcst BO3MOXKHOCTD JOOABUTH MOJIb30BATEIBCKHUE KOMIIOHEHTHI, CO3/1aHHbIE
BPYUHYIO.
f) [lonnepxuBaeTcst UMIOPT HECTAHAAPTHBIX OMOTMOTEUHBIX (HaliIOB CTOPOHHUX
pa3pabOTUYHKOB.
BapuanTs! oTBeTa:
1) BepHbl yTBepxkAcHUS a, b, C.
2) Bepunbl yTBepkaeHus b, c, d.
3) Bepubl yTBepxAeHUS a, d, f.
4) Bepusl yTBepKIeHus b, ¢, d, e, f.
[IpaBunbHbINA OTBET: 4
13. Kakue BuabI aHAIM3a 10CcTYNHBI B cumyastope Electronics Workbench?
a) Bpemennoii ananu3 (Transient Analysis)
b) Ananuz no nocrosaHOMy TOKY (DC Operating Point)
c¢) Uactorusriit ananus (AC Analysis)
d) Monte-Kapno ananus (Monte Carlo Analysis)
€) AHanu3 yyBCTBUTENLHOCTHU (Sensitivity Analysis)
f) Ananuz ®@ypoe (Fourier Analysis)
Bam otser:
1) BepHBI TONBKO MyHKTHI a, b, €
2) BepHbl TONBKO MyHKTHI &, b, ¢, d
3) Bepnsl TONBKO MYHKTHI &, b, ¢, d, e
4) Bepnbl Bce MyHKTHI a—f
[IpaBuIIbHBIN OTBET: 4
14. Kakum cnioco6oM MOKHO U3MEHUTH NapaMeTpbl KoMIoHeHTa B Electronics
Workbench?
a) M3mMeHeHneM 11BeTa KOMIIOHEHTA
b) [lepemerieHreM MBIIIBIO IO SKPAHY
c) Uepes OKHO HACTPOEK KOMIIOHEHTA
d) Mcnonb3oBaHue KaibKysTopa
IIpaBUIBHBIN OTBET: C
15. Mathcad npuMensieTcst VI pelieHHus 3a1a4:
a) ['eone3un
b) DIEKTPOTEXHUKHU U AJIEKTPOHUKH
¢) [lcuxonornieckoro KOHCYIBTUPOBAHUS
d) ABromaru3aium MpOU3BOJCTBEHHBIX JTMHUN
[IpaBWwibHbBI 0TBET: b
16. Kakue onepannu Mathcad BbINosiHsIeT aBTOMATHYECKH IIPH BBO/Ie YPABHEHMA?
a) Co3naet My3bIKy
b) [Ipon3BoaUT BHIUKCIICHNE KOPHEW YpaBHEHHS
) Beraucnsier naTerpan u npou3BOIHYIO
d) Ornpasnsier SMS-cooO1ieHust
IIpaBuIbHBINH OTBET: C
17. CxobK0 nap BHIBOA0OB HMEET KJIACCHYECKUI YeThIPEXIOII0CHUK?
a) OnnHy mapy
b) JIBe mapsl
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c) Tpu mapbl

d) Jlro6oe xonmmvecTBo map

IIpaBuibHbI oTBET: b

18. B 4ém oTiMYHe AKTHUBHOIO YeTHIPEXIOJIICHUKA OT NACCUBHOIO?

a) Hannuue He3aBUCUMBIX HCTOYHUKOB YHEPTUU

b) OTcyTCcTBHE BXOAHBIX IOPTOB

¢) OrpaHn4eHHO€E YHCII0 BOBMOYKHBIX HArPy30K

d) Bce yetbipe BbIBOJIa OOBETMHEHBI B OJMH Y3€7

IIpaBuJIbLHBIN OTBET: A

19. Kakoii mapameTp XxapakrepusyeT COOTHOILLIEHUE MEKIY HANPSZKEHNEM HA BXOJIE U
BBIXO/I€ YeThIPEXTIOTHCHUKA?

a) Tok KOPOTKOTO 3aMbIKaHUs

b) Koadumment nepegaun

¢) MolHoCTh OTpeOIeHHUS

d) Pabouas Temmieparypa

IIpaBwibHbIM oTBeET: b

20. BxonHoe conpoTUBJICHHE YeTHIPEXITOJIIOCHUKA OIPeesIseTcs KaK:
a) CyMMa CONpOTUBIIEHUI BCEX JIEMEHTOB

b) OTHOIIEHUE BXOTHOTO HAMIPSLKEHHS K BXOJHOMY TOKY

c) [IpousBeneHne EMKOCTH U MHTyKTUBHOCTHU

d) ITocTosiHHAs BeIMYMHA HE3ABUCHUMO OT YCJIOBUH SKCIUTyaTalluu
IIpaBujibHbIH OTBET: b

21. Kakoii 4eThIPEXTOIIOCHIK CYATACTCH B3AaMMHbIM?

a) Ero xapakTepucTuKy 3aBUCAT OT MOPSIIKA BKIIFOYEHUS BXOJIOB M BBIXOJIOB
b) DnekTpuueckas CBS3b OTCYTCTBYET MEXKIY BXOJOM U BBIXOJIOM

c¢) CBolicTBa OIMHAKOBBIE HE3ABUCUMO OT HAIPABJICHUS [TOTOKA SHEPTUU

d) Bcerna paGotaet B aKTUBHOM PEXHME

IIpaBuiIbHBINH OTBET: C

22, JInHeHbIN YeTHIPEXTIOMIOCHUK OTJIMYAETCH OT HEJIMHEHHOI0 TeM, YTO:
a) Mlcnonb3yroTcst TOJIBKO UCTOUHUKY TTUTaHMUSI

b) Cobmronaercst 3aKOH MPONOPIMOHATIBHOCTH (MPUHITUI CYTIEPIIO3ULINN )

c) B HEM OTCYTCTBYIOT TACCUBHBIE AJIEMEHTBI

d) Mcnionb3yeTcst ucKImoInTeIbHO 1 poBas 00padoTKa CUTHATIOB
IIpaBujibHbIH OTBET: b

23. /liist yero MpoBOIAT M3MepeHHs KO3 (PpuumeHTa 0TPaKeHNs YeThIPEXMOIIOCHIKA?
a) UToObl onpeiennTh IIBET KopITyca pudopa

b) JIns1 o11eHKH KauecTBa COITIACOBAHUS C HATPY3KOU

¢) UToObI MPOBEPHUTH TEMITEPATYPHYIO CTAOMILHOCTh

d) Jlnst u3amepenust Macchl H3IENUs

IIpaBwibHbI OTBeET: b

24. Yo no3BoJIsieT ONpeIeIuTh YaCTOTHBIM AHAJIM3 YeThIPEXIIOIICHUKA?
a) YpOBEHb IIIyMa OKpPYXKaroIlIen CpeJibl

b) OnTuManbHy0 4aCTOTy KOMMYTallUH

c¢) Jlnamnas3oH 4acToT, B KOTOPOM COXPaHSETCs CTaOUJIbHAs TIepeiada CUrHasa
d) Bpemst oTkIIMKa cHCTEMBI Ha BHEIIIHEE BO3/ICHCTBHE
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IIpaBWIBHBIN OTBET: C

25. T'ne 4eTHIPEXMOIIOCHIKH YaCTO BCTPEYAKOTCH B OBITOBOI TeXHHKe?

a) B 3apsimabIX ycTpoiicTBax MOOMIIBHBIX TeTIe()OHOB

b) B koHCTpyKIIMSIX MeOenu

c¢) B 3yOHbIX miéTkax

d) B kynuHapHbBIX peLenTax

IIpaBUiIbLHBIN OTBET: a

26. Tpancdopmartop sBIsIeTCH NPUMEPOM KAKOI0 THIA YeThIPEXIIOTIOCHUKA?
a) JINHEMHOTO MacCCUBHOTO

b) HenmneliHOro akTHBHOTO

¢) Henponyckaroniero BbBICOKOYaCTOTHBIE CUTHAJIBI

d) AKTHBHOTO NCTOYHHUKA TTUTAHUS

IIpaBuiIbHBIN OTBET: a

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

a) DTO yCTPOMCTBO C OTHUM BXOJIOM M OJTHUM BBIXOIOM

b) D10 cucTema ¢ 4eThIpbMs HE3aBUCUMBIMH BXOJaMU

C) DTO yCTPOMCTBO C ABYMSI ITapaMu MOTHOCOB (UE€THIPbMS KJIEMMaMH ), UCTIOJIb3yeMOe ISt
nepeadyu CUrHaJIOB

d) OTo cnenuanbHBIM TeHepaTop ICKTPUUECKUX UMITYSIHCOB

IIpaBUJILHBIN OTBET: C

28. Kakue TUNIBI MATPUI UCIIOJIb3YIOTCS IJIS ONMCAHMS XaPAKTEPUCTUK
YeThIPEXTIOTHCHUKOB?

a) Matrices X u W

b) Matrices Y, Z, H, ABCD

c¢) Only matrix Y

d) Matrix Q and P

IIpaBwibHbI oTBeET: b

29. Onummre KJIACCH(PUKANUIO YeTHIPEXIOJIIOCHUKOB 110 THITY COCIUHEHUS 1eTIeil.
a) CoenuHeHue 3B€3/101 U TPEYTOJIbHUKOM

b) [locnenoBarensHoe, MapauIeTLHOE U CMEIIAHHOE COSTMHEHHE

¢) MarHutHoe 1 ONTUYECKOE COSAMHEHUE

d) Kopotkoe 3ambIkaHUE 1 XOJIOCTOM XOJT

IIpaBujibHbIH OTBET: b

30. ITpyHIMII IOCTPOCHNS IKBHBAJIEHTHBIX CXeM YeThIPEXIIOTCHUKOB:

a) 3aMeHa CIIOKHOTO yCTPOMCTBA POCTHIM SKBUBAJIEHTOM

b) OO0bearHEHNE aKTUBHBIX U TTACCHUBHBIX YaCTEH B OJTHO IIEJIOC

c) JlobaBieHne TOMOTHUTEIHHBIX COMTPOTUBICHUN

d) IToBTOpEHNE OPUTUHAITEHOM CXEMBI

IIpaBuiIbHBIN OTBET: a

OIIK-4.

31. Uro Takoe 4eTbIPpEXMOJIIOCHUK?
a) YCTPOMCTBO € YEThIPbMS BBIXOJAMHU
b) Anmapar Jiy1st XpaHeHUs1 YDHEPTUun
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) YCTpoIiCTBO € ABYMSI MapamHu IMOJIIOCOB (4 TepMUHAIIA)

d) Karyiika nHIyKTHUBHOCTH € IBYMsI OOMOTKaMuU
IIpaBuiIbHBIN OTBET: C

32. OcHOBHO PyHKIMEH YeTHIPEXTIOIIOCHUKA ABJISACTCH:
a) Haxoruienue 3apsiza

b) ['eneparust aekTpudecTBa

c) [lepenaua curHaia ot BXojia K BHIXOILY

d) IIpsimoii HarpeB MPOBOIOB

IIpaBUJIbLHBIN OTBET: C

33. OCHOBHBIM MAPAMETPOM YeThIPEXIOJIIOCHUKA SBJISICTCH:
a) Temrieparypa HarpeBa

b) JlymHa kabemns

¢) Koappunment nepenaun

d) Macca merania

IIpaBuIbHBINH OTBET: C

34. Uro noxasbiBaeT KO3 (PpUUMEHT nepeaayn 4eTbIPEXmoa0cCHUKa?
a) KauecTBO MOKPBITHSI CUTHAIIBHOTO JTMaria3oHa

b) Crenens 3alUThl OT AIEKTPOMArHUTHBIX TTOMEX

¢) OTHOIIIEHUE BBIXOTHOTO CUTHAJIA K BXOJHOMY

d) IHTEHCUBHOCTH OXJIQXKIEHUSI yCTPOUCTBA

IIpaBuJILHBIN OTBET: C

35. Kakue 4eThIPEXMOII0CHUKA HA3BIBAIOT AKTUBHBIMH ?

a) be3 BHYTpEeHHUX HCTOYHUKOB SHEPIHH

b) ImeroT BHYTpEHHUI HCTOYHUK YHEPTUU

c¢) Tonbko nepeAaroT HaNpsSKEHUE

d) PaGoTaroT TOIbKO Ha IIOCTOSHHOM TOKE

IIpaBwibHbI oTBeET: b

36. UeM 0TiIMYAKOTCS CHMMETPUYHbIC U HECUMMETPHYHbIE YeThIPEXIOJIIOCHUKHN ?
a) Marepuajiom U3roToBJIeHUS

b) KonudectBom mosocos

c) Pacnipenenenuem BXOHBIX U BBIXOAHBIX XapaKTEPUCTUK

d) I110THOCTBIO YITAKOBKY JIeTajIeH

IIpaBuJIbLHBIN OTBET: C

37. UTo u3MepAIoT PH MOMOIIH aHAJN3A N0 nocTosHHoMy TOKY (DC Analysis)?
a) Yacroty koneOaHwmii

b) Toku 1 HanpsHKEHWS IPU HYJIEBBIX HAYAJBHBIX YCIOBUSAX

C) 3aTyXaHHe CUTHaJa

d) Paguyc 30HBI TOKPBITHST aHTEHHBI

IIpaBwibHbI OTBeET: b

38. 3auem Hy:xeH BpemeHHoi1 anau3 (Transient Analysis)?
a) 3sMepeHue nepruoanyHOCTH CBETOBBIX BCIIBIIIEK

b) OrnieHKa IMHAMUKU CUTHAJIOB BO BPEMEHU

¢) AHanu3 paboThl MEXaHUYECKUX y3JI0B

d) IIpoBepka Terutonepenayu ycTponcTna
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[IpaBWibHbBI 0TBET: b

39. Haubosee pacnpocTpaHéHHOE MPUMEHEHHE YeThIPEXTIOIIOCHUKOB:
a) CTpouTenbCTBO JOPOr

b) TenekoOMMyHUKAIIUOHHBIE CETU

c¢) CynocTpouTenbCTBO

d) MenuimHbI

[IpaBwibHbIN 0TBET: b

40. Kaxoii 4eThIPEXMOIIOCHIK NPUMEHSIETC B (PUIBTPAX BEPXHUX YacTOT?
a) bammactHelii perymnsrop

b) LC-KOHTYpBI ¥ OIOCOBBIC (DHUITBTPHI

C) AKKYMYJISITOP

d) Muaukarop temmeparypsl

[IpaBWibHbBI 0TBET: b

41. I'maBuas ¢pynkuust nporpammbl Electronics Workbench:

a) OdopmiieHre TOKyMEHTOB

b) MonenupoBaHue U aHaJIN3 AEKTPUIECKUX CXEM

¢) MoHTa BUJIECOPOIUKOB

d) ®oromonupoBaHue N300paKeHUI

[IpaBwibHbIN 0TBET: b

42. Kakue MHCTPYMEHTBI €CTh B maHeu HHCTpyMeHToB Electronics Workbench?
a) BupryanbHble aHasioru ocupiiorpada, BoJIsTMETpa U aMIiepMeTpa
b) Kanbkynstopbl cTOMMOCTH 3amyacTeit

¢) ABTOOpCaXk ¢ yCKOPEHHOM 3arpy3KOoi CTPaHUIL

d) Onnaiin-mara3uH 3amJacreit

IIpaBuiIbHBIN OTBET: a

43. Kakue Buabl anau3a Bo3MokHbl B Electronics Workbench?
a) Tonbko aHas3 MocTosiHHBIX TOKOB (DC Analysis)

b) Tonbko BpemeHHbIe aHanu3bl (Transient Analysis)

c) Bpemennsie, nocrosinubie 1 yactotHbie (AC Analysis)

d) Tonpko TEIJIOBBIC aHATH3bI

IIpaBWIBLHBIN OTBET: C

44. JIns gero ciayxut ocuuiiorpad B Electronics Workbench?
a) [lokazarh TMHAMUKY CUTHAIa BO BpEMEHHU

b) Haiftu HencnpaBHbIe €T B KOMITBIOTEPE

c¢) Co3narp au3aiiH caiita

d) BeirmomHHUTE ceTeBble KOMMYHUKAITIH

IIpaBuiIbHBIN OTBET: a

45. Mathcad no3BoJisieT pacCUUTHIBATD:

a) CTOMMOCTB apeH Tbl aBTOMOOMJIS

b) [lepexonusie mporiecchl B RL-1iemnsix

c¢) [lomynsipHOCTH KHHOPUITEMOB

d) ToruBO Ha 3ampaBke

[IpaBwibHbIN 0TBET: b

46. B Mathcad mokHO cTPOMTH:

a) [ paHUTHBIE CKYIIBIITYPbI
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b) Tabnuie! 1 TpaguKu Pe3yIBLTaTOB PACUETOB

C) DKOHOMHUYECKHUE MPOTHO3bI PhIHKA HEJIBUKUMOCTH

d) CemeiiHble pOIOCIOBHBIE EPEBHS

IIpaBwibHbIM OTBeET: b

47. KypcoBoii npoekT 1o reme «MeToabl pacyera 3JIeKTPUYECKUX 1ernein»
npexycMarpuBaeT:

a) OBlazieHue METOAAMH PacU€Ta AEKTPUIECKHUX LIeTIel

b) Nzydenne O1omoruu >KMBOTHBIX

c¢) CoBepI1IeHCTBOBaHHUE KYTMHAPHBIX PELENTOB

d) Yyactue B CHOPTUBHBIX COPEBHOBAHUSX

IIpaBUJIBLHBIN OTBET: a

48. UTo 10/5KHO BXOAUTH B KYPCOBYIO pa0d0Ty 110 TeMe 4eThIPEXIOJII0CHUKOB?
a) AHanmu3 paboThl peCTOpaHHOTO OM3HEecCa

b) Pacu€r u MonenupoBaHue MMEKTPUICCKHX IICTICH

c) [Ipoext nanmmadTHOTO TU3aiiHa cana

d) Pacum@poBka reHeTHYECKOro KoAa 4eJI0BEKa

IIpaBwibHbIM OTBeET: b

49. Uro ouenuBaeT KOAPPUUHMEHT Nepeaadu YeThIPEXIOII0CHUKA?

a) OU3NUYECKYIO MPOYHOCTh YCTPONCTBA

b) KauecTBO 3ByKOBOCIIPOU3BEICHUS

c¢) CreneHb CHUKEHHUSI CKOPOCTH UHTEPHETA

d) OTHolIEHHE BBIXOTHOTO CUTHAJIA K BXOTHOMY

IIpaBuibHbIi oTBeT: d

50. Kakasi nporpaMma npuMeHsieTCs1 1151 MOAeJTUPOBAHUS JIEKTPUIECKUX CXeM M MX
aHajausa?

a) Adobe Photoshop

b) Microsoft Word

c) AutoCAD

d) Electronics Workbench

IIpaBuibHbIi oTBeT: d

Kurou k Tecry:

l.a 2.b 3.a 4.d 5.b 6.a 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 |37.b [38Db [39.b |40.b

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

LLIkana oueHmnBaHMA pe3ysibTaTOB TECTUPOBAHUA
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% BepHBIX penieHnii (0OTBETOB) Ixana oneHnBaHus
85-100 OTJIIMYHO
70 - 84 XOPpOIIO
50- 69 YAOBJIETBOPUTEIBHO
0-49 HEYIOBIETBOPUTEILHO

6.2.3. UnquBuayaJibHbIe 3aJaHUS 1JIA KYPCOBO# padoThl (IIPOEKTA)
OOyuaronuecss BBIOMPAIOT BapUaAHT MO MocieaHed nu@pbl CTyAEHYECKOro Ouiera.
Bo Bcex ciywasx Tema KypcoBOW pabOThl JOKHA OBITh COIVIACOBaHA C Hay4YHbIM

PYKOBOAUTCIICM.

«Meronsl pacuera

TemaTuka KypcoBbIX padoT
ANEKTPUYECKUX  LIeTeicopepKalux

YCTBIPCXIIOIIOCHUKH U YIIPABJIACMbBIC HCTOYHUKU. BapI/IaHT ».

[Ika1a oueHUBaHUA

[IIxana orteHBaHUA

Kpurepuu onieHuBanus

«OTIUYHO»

CTaBUTCA 3a paloTy, KOTOpas XapaKTepU3yeTcsl HCIOIb30BaHUEM
OONBIIOTO  KOJIMYECTBA HOBEHIIMX JIMTEPATypPHBIX HCTOUYHHUKOB,
DIyOOKMM  aHaJM30M  MPUBJICYEHHOIO  Marepuana, TBOPUYECKUM
MOAXOJOM K  €ro  H3JIOKEHUIO, 3HAaHUEM  3aKOHOMEpHOCTEH
(GYHKLIMOHUPOBaHHUS COBPEMEHHOH IPaBOBOM CHUCTEMbI, OCHOBHBIX
MOHSITUH, KaTerOpUil 1 HUHCTPYMEHTOB IIpaBa, OCHOBHBIX 0COOEHHOCTEN
BEAYLIMX IIKOJ ¥ HANpaBICHUN IOPUANYECKOW HAayKH;, YMEHUEM
aHAJIM3UPOBaThb M HHTEPIPETHUPOBATh JaHHbIE OTEYECTBEHHOW U
3apyOeXHOI CTaTUCTMKM O TMPaBOBBIX IIpolleccax M SBICHUSX,
BBISIBJISITH TEHJIEHIIUHU, MPOTHO3UPOBATh BO3MOXKHOCTh MX Pa3BUTHUS B
OynyieMm, BBIABIATH MpoOJIEMBbl NMPABOBOTO XapakTepa IMpH aHaIU3e
KOHKpPETHBIX CUTyallul, Mpeajaratb Coco0bl UX PELIEHUs, OLEHUBATh
PUCKU U BO3MOJKHBIE IIPABOBBIE MOCJIEICTBUSA TEX WU UHBIX SIBICHUH,
MPOUCXOJAIIMX B ropuctpyreHuuu. Pabora no HUP mnomyuaer
HauBBICIIYI0 OLIEHKY B CIy4yae OJHOBPEMEHHOIO BBIIIOJHEHUS
CHEAYIOUIUX YCIIOBHI:

a) OOBEKT HCCIEeJOBaHUS ONHMCAH C MPEJesIbHO IIHPOKUM
MPUBJICYEHUEM HCTOYHHMKOB (KaK BHYTPEHHMX, TaK W BHELIHHMX), Ha
HEro COCTAaBJIEHO COOTBETCTBYIOILEE JIOCHE, B KOTOPOE CKOIHMPOBAHBI
BC€ UCIOJIb30BaHHbIE MaTepHalIbl;

0) CcaMOCTOATEIbHO M KOPPEKTHO (T.6. B COOTBETCTBUHU C
peanbHBIMU (paKTaMH) CIEJIaHbl BBIBOJIBI U3 aHAIU3a JOChHE;

B) BBbISABIIEHA B3aUMOCBS3b IOJNyUYEHHBIX pE3yJIbTAaTOB C
o01IeTeOpeTHYECKUMHU TpobIeMamMu Kypca MUKPOIKOHOMUKH.

Boinecennsie B IlpuiiokeHue marepuanbl MOTYT ITOBBICUTH
0OIITyI0 OIIEHKY 32 KypCOBYIO paboTy.

«Xopouo»

CTaBUTCS 3a paboTy, HamUCaHHYI Ha JIOCTAaTOYHO BBICOKOM
TEOPETUUYECKOM YPOBHE, B MOJIHONH MEpe pacKphIBAIOILYIO COAEpKaHUE
TEMbl KypCOBOW, C MPUBEACHHBIM (DAKTUYECKUM MaTepHalioM, II0
KOTOPOMY CJIeJaHbl TPAaBWIIbHBIC BBIBOJALI M 000OIICHUS, TPOU3BEICHA
yBSI3KA TEOPUM C TMPAKTUKOM COBPEMEHHON JeHCTBUTEIBHOCTH,
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PaBIIIbHO 0(DOPMIICHHYIO paboTy.

<<YIIOBJ'IGTBOpI/ITeJ'IBHO» CTaBUTCA 3a KYpPCOBYIO pa60Ty, B KOTOpOﬁ HCAOCTATO4YHO IIOJIHO

OCBEIICHBI y3JIOBBIE BOMPOCH TEMBI, paboTa HamucaHa Ha 0a3e OYECHb
HEOOJIBILIOTO KOJIMYECTBA HCTOYHHUKOB, JIMOO Ha 0a3e yCTapeBIIMX
HCTOYHHKOB.

«Hey,HOBJ'IeTBOpI/ITeJ'IBHO» CTaBHUTCA 3a pa60Ty, MNepeMCaHHyr0 € OAHOI'0 MWW HECKOJIbKUX

HUCTOYHUKOB. Pabora B paMKax HUP OLICHUBAETCS
HEYJIOBJIETBOPUTENILHO B ClIyyae HapyIIeHUs] TpeOOBaHUM 3a1aHuUsl.

11.

6.3.O0HEHOYHBIE CPEACTBA IPOMEXYTOYHOI'O KOHTPOJISL
Bomnpocs! AJisi TOATOTOBKHM K MPOMEKYTOUHOM aTTeCTALIMU MO UTOraM
OCBOCHHS UCHUILTUHBI «ClenTeopus JIeKTPUYECKHUX 1enei u
IJIeKTPOMATHUTHOTO TOJISD):
OIIK-3. Cnoco0eH NPUMEHATHh COOTBETCTBYWIIMHA (PU3NKO-MATEeMATHYECKUIT

anmapar, METOAbI aHaJIn3a u MOAC/IMPOBAHMA, TECOPETUYECCKOI'0 H
IKCHICPUMCHTAJBHOI'0 UCCJICAOBAHUA IIPH PCIICHUH l'[pO(l)eCCI/IOHaJILHbIX 3agava

1. Jlaiite ompeneneHne NOHATUSA «UYETHIPEXMOMIOCHUK». KakoBa €ro OCHOBHas

3amada’?

2. B 4éM oTiMume aKTUBHOIO YETBHIPEXITOIOCHUKA OT ITACCUBHOTO?

3. IlpuBeaure IPUMEPBHI CUMMETPHUYHBIX 17} HECUMMETPUYHBIX
YETBIPEXIIOIOCHUKOB.

4. 3ayeM NMPUMEHSIOT JJUHEAPU3ALUIO YETHIPEXTIOIFOCHUKOB?

5. HazoBute gBa crnocoba TOAKIIOUEHUS  BHEUIHETO  BO3AEHUCTBUS K
Y4ETBIPEXIIONKOCHUKY.

6. Kak ycTpoeHbl BXOJIHasl U BBIXOJIHAs LIENIA YETBIPEXTIOIOCHHUKA?

7. Kak onpenensitor Yucjao MNOoJCOB YETHIPEXTIOIIOCHUKA?

8. Korna 4eThIpEXNOIIOCHUK CUUTAETCA aKTUBHBIM 3JIEMEHTOM L€ ?

9. MoxXHO M CcYUTaTh  TPAH3UCTOP  YETHIPEXMOIIOCHUKOM?  OTBET
apryMEHTHUPYHTE.

10. Kakue orpaHudeHHs HaKJIaJbIBa€T TPEOOBAHHE CUMMETPHUH Ha MapaMeTpbl
YETBHIPEXITONOCHHUKA?

Kakue ¢Qusnyeckue BENMUMHBI XapaKTepU3yIOT Mepefadyy CUrHajia uepes

YETBIPEXITOIFOCHUK ?

11.
11.
11.

Yem omiinuaercs npsamMoit koahuiueHT nepegayu ot 00paTHOro?
Kak cBs3anbl Mexy coboit mapamerpsl A, B, C u D yeTsipéxmnontocHuka?
Kakue QaxkTopsl BIMSIOT Ha BETUYUHY KOMILIEKCHOTO KO3 (UIIUEHTA

nepeaayr YeThIPEXIIOTIOCHUKA?

11.

Kakne oKa3aTreiu OLICHUBAIOT ¢hazoBbIii CIBUT CUTHajia B

YETHIPEXITOIIOCHUKE?

11.
11.

Urto o3HauaeT k03P PUITMEHT OTPAKECHUS U KAK €0 HAXOISIT?
Yro npeacTapistoT codor Y- U Z-napamMeTpbl YETBIPEXIIONOCHUKA?
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11. [loueMy  Ba)XHO  yYMTBIBATh  B3aUMOCBSI3b  MEXKIy  IapaMeTpaMu

YETHIPEXITONIOCHUKA?

11. YT0o NOHUMAIOT MO YCIOBUEM COITIACOBAHUS YETHIPEXIIONIOCHUKA?

11. Moxker M aKTUBHBIM  YETBIPEXIIONIOCHUK  OOECIEUUTh  UJICATbHBIM
K03 puuueHT nepenaun? ApryMeHTUPYHUTE Balll OTBET.

21. Kaxk nmoznpasiensroT 4eTbIpEXTIOIFOCHUKH 10 YHACITY PEAKTUBHBIX SJIEMEHTOB?
21. Kakne TpeOOBaHUS IIPEABSABIIIOTCS K AKTUBHOMY DIIEMEHTY
YETBIPEXITONOCHUKA?

21. B 4éM cyTh npHHIKIIA B3aUMHOCTH YETBHIPEXIIOIOCHUKOB?

21. Urto Takoe yCTOMYMBBIN YETHIPEXIIOMOCHUK U KaK IPOBEPUTH YCTOMYUBOCTH?
21. UeM NpPUHLOMIHAAIBHO Ppa3jIMYarOTCs YacTOTHO-3aBHCHMBIE M YaCTOTHO-
HE3aBUCUMBIE YETBIPEXIIOIOCHUKHN ?

21. Kakue npusHaku CBUAETENBCTBYIOT O HApyLIEHUU YCTOWYMBOIO PEKHUMA
pabOThl YETHIPEXITOMOCHUKA?

21. MoryT 51 axkTHBHBIE YETBHIPEXIIOMIOCHUKH 00eCIeunBaTh JIByCTOPOHHIOIO
CBA3B?

21. Yro  ompexmenser  rpaHULly ~ MEXIYy  aKTHUBHbIM U TACCUBHBIM
YETBIPEXITOIOCHUKOM ?

21. Uem  oOycioBieHa  HEOOXOAMMOCTh  yué€Ta  BOJHOBOTO  Xapakrepa
pacrpoCTpaHEHUs CUTHAJA B YETBIPEXITONOCHUKAX ?

21. B kakom ciyuyae roBopsIT O 4aCTOTHOM M30UpaTeIbHOCTH YETHIPEXIIONIOCHUKA?
31. Kakue npuOOpHI UCIIOJIB3YIOT JUISL U3MEpEeHUs rapameTpoB
YETHIPEXITONOCHUKA?

31. Kak HKCIIEPUMEHTAIILHO ONpPENIETUTh K03 duUIeHT nepeaadu
YETBIPEXITONOCHUKA?

31. Kakne wmepbl NMpUHMMAIOTCS A1 YMEHBIICHHUS OIIMOOK NpU H3MEPEHUIX
apamMeTPOB YETHIPEXTIOIIOCHHUKA?

31. Kak mpoBoauTcs mpoBepKa COITaCOBAHHOCTH AKTMBHOM M MACCUBHOM 4acTeu
YETBIPEXITONOCHHUKA?

31. IToyeMy BaxeH y4y€T BHEIIHUX BO3JCUCTBUM IPU IPOBEACHUU HU3MEPEHUMU
YETBIPEXITOIOCHHUKA?

31. Kax OLICHUBAIOTCS MOTEPH SHEPrUuu B YEeTBHIPEXTTOTIOCHUKE
DKCIEPUMEHTAIBHO?

31. Kakumu cnocobamu OneHMBAETCsl CTaOMIIBHOCTh YETBIPEXTIONIOCHUKA B XOJI€
AKCIIepUMeHTa?

31. Kakue o0coOble CIOKHOCTA BO3HUKAIOT TMPU HM3MEPEHUH IapaMeTpOB
BBICOKOYACTOTHBIX YETHIPEXITOTOCHUKOB?
31. Kak Bimser Temmeparypa OKpPYKAIOIIEW Cpeabl HA TOYHOCTb HW3MEPEHUM
napaMeTpoB YETHIPEXTTOTIOCHUKA?
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31. Kak BpIOparh ONTUMAaNbHBIM JHANA30H U3MEPEHUW TIPU HCCICIOBAHHUH
YETHIPEXITONIOCHUKA?

OIIK-4. CnocoGeH HCHOIb30BATH METOAbl AHAJM3a M MOAEIMPOBAHMS
IeKTPUYECKHUX Leneil U 3JIeKTPUYeCKUX MAIIUH

1. UTto Ha3pIBaeTCs YETHIPEXTIOIIOCHUKOM M KaKOBO €0 OCHOBHOE Ha3HaueHUe?

2. B uém pa3HuIia MEXAy aKTUBHBIM U MACCUBHBIM YETHIPEXITOIIOCHUKOM ?

3. Kak pa3nenuth 4eTbIpEXTOIOCHUKA HA CAMMETPUYHBIE U HECUMMETPUYHBIE?

4. Jlyig yero npuMeHsieTcsl JINHeapU3alks YeThIPEXTTOIFOCHUKOB?

5. Kakue Tumbl  BXOOHBIX M BBIXOJHBIX  LENEH  XapakTepHbl A
YETBIPEXIIONOCHHUKA?

6. IIpuBeaure IpuMep peanbHOro YCTPOMCTBA, SIBIIAIOLLIETOCS
YETBIPEXTIOIIOCHUKOM.

7. Kakuie BHELIHUE 1IEMH MOKHO MOAKIIOYUTH K YEThIPEXTOTIOCHUKY ?

8.Urto  noHuMMaeTcs  MOJ ~ TEPMHUHOM  «PEAKTUBHBIA  3JIEMEHT» B

YETBHIPEXITOTIOCHUKE?
9. Kakue AIIEMEHTBI OTHOCATCS K ACCUBHBIM COCTAaBJISIFOLIIUM
YETBHIPEXITONOCHUKA?

10. Kak nposiisiercst 3¢p(GeKT HEMMHEHHOCTH B YETHIPEXTOIIOCHUKE?
11. Uro Takoe KOIPPUIMEHT nepesauyd YeTHIPEXIIONIOCHUKA U Kak OH
paccumThIBacTCA?
11. Kakue  ¢a3pl  curHama  yuyuThIBAIOTCS  HpU  ONMCaHUM  paboThI
YETHIPEXITONOCHHUKA?
11. B uém 3akmiowaercs (usMUeckas CyIIHOCTh Mmapamerpa «kKoddduimeHT
OTpaKCHUS»?
11. Yro o3HavaroT SKBUBaJIeHTHbIE apameTpsl A, B, C u D yeTsipéxnontocHuka?
11. Kak cBsa3anbl Y- ¥ Z-nnapameTpsl YETBIPEXTIOIIOCHUKA?
11. B kakux cnydasgx MpUMEHSETCS aHalu3 KOMIUIEKCHBIX KO3((PUIMEHTOB
nepenaqymn’?
11. UTo 3HAYUT COIVIAaCOBAHHOCTb YETHIPEXIOMIOCHUKA C HCTOYHHUKOM U
Harpy3Kou?
11. Bausitor 1M yactoTa M MOIIHOCTh CHUTHaja Ha KO3(QQUIMEHT mepenadu
YEeTHIPEXIIONOCHUKA?
11. Uewm o0ycioBiieH BbIOOp MeTona pacuéTa Y- U Z-napameTpoB?
11. B kakux cutyarusx 1enecooopa3sHo MPUMEHSTh KOMIIEKCHbBIE KOd(PPUITUEHTHI
nepenaqyu’?
21. Kakue kareropuu BBIACIAIOT CPEIHM YETHIPEXIIOIIOCHUKOB 10 HAJIMYHIO

PCAaKTUBHBIX 3JIEMEHTOB?
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21. YeM oTIMUaroTCs T'PaHUYHBIC YCJIOBHA MCKAY AKTUBHBIMHM H ITIaCCHBHBIMH

AJIEMEHTAMU?
21. Kakue ycnoBust o0ecreunBaoT CTaOMIHHYIO pab0Ty YE€THIPEXITOIOCHUKA?
21. Kax mposBIISIIOTCS] 4aCTOTHBIE CBOMCTBA YETHIPEXIIOIOCHUKA?
21. B uyém  ocobeHHOCTh  peanu3aluyd  NPUHLMIA  B3aUMHOCTH B
YETBIPEXITONOCHUKAX ?
21. Uro  oOo3HayaeT  TEPMHH  «yCTOMYUBOCTH»  MPUMEHUTEIBHO K
YETBIPEXITONOCHUKY ?
21. Bcerna 11 Bo3MokHa peanu3anus B3aMMOOOPaTHOCTH B YETBIPEXIIONIOCHUKE?
21. Kakue cityqan IpuBOAAT K HAPYIIECHUIO YCTOMYMBOCTH YETHIPEXITOIIOCHUKA?
21. B uém mnposBiseTcss HepaBeHCTBO (a30BBIX CIABUIOB B pa3HbIX KaHaIax
YETHIPEXITONOCHHUKA?
21. [TpumennMa nu knaccuukanus 4YeThIPEXTIOIOCHUKOB IO YPOBHIO BHOCHUMOT'O
nryma?
31. Kakpne wMeromsl uU3MEpEHHS NPUMEHSIOTCA I IPOBEPKH IapaMETPOB
YETHIPEXITONOCHHUKA?
31. Kak npoBonutcs usmepenue kosduirienTa nepegadyn 4eTbIpEXMOTOCHUKA?
31. Kakune crnocoObl u3MepeHuss KOMIUIEKCHBIX MapaMeTPOB YETBIPEXTOIIOCHUKA
U3BECTHBI?
31. Kak skcriepuMeHTAIbHO ONPEACIUTH CONPOTUBICHUE YETHIPEXTTOIIOCHUKA?
31. Kakue  BHemHue  (akToppl  BAMSIOT Ha  TOYHOCTh  M3MEpPEHUU
YEeTBHIPEXIIONOCHUKA?
31. Kak  yuwurtsIBaercs IyM pu AKCIIEPUMEHTAIILHOM U3y4YECHHUH
YETHIPEXITONOCHHUKA?
31. Kakue TpyoIHOCTM  BO3ZHHKAOT NPU  3KCHEPUMEHTAIBHOW  MPOBEPKE
MHOTOPEKUMHBIX YEThIPEXITOIFOCHUKOB?
31. Kak mpaBWIBHO HHTEPNPETUPOBATh [AHHBIC, IIOJIyYEHHBIE B pE3yJIbTaTe
M3MEPEHUN YETBIPEXITOIIOCHUKA?
31. Cy1miecTByIOT JM YHHBEpCAJbHbIE METOIUKHA U3MEPEHUH i JI0ObIX THUIIOB
YETBIPEXITOIOCHUKOB?

31. Kakue CUTyallH TpeOyroT 00s13aTeILHOTO MTOATBEPKIACHUS

OKCIICPUMCHTAJIbHBIX JIaHHLIX?

6.4. MeTonnueckue MaTepHaJibl, ONpeAe/sIIoIe MPoueIypbl OCeHUBAHUS
3HAHMH, YMEHHH, HABBIKOB U (MJIM) ONbITA AEATEJbHOCTH, XapaKTePU3YIOLIHMX 3TAIbI
(popmMupoBaHuss KOMIIETEHIUM

OCHOBHOM LENBIO MPOBEAEHUS IPOMEKYTOUYHOM aTTECTALMU SABIISIETCS ONPEICIICHNE
CTENEHU JOCTHUKEHUS Leseil Mo yueOHOM AMCIMIUINHE UK ee pazaenaM. OcylecTBisercs
ATO TIPOBEPKON M OIEHKON YPOBHS TEOPETUUECKOM 3HAHUH, MTOTYUYEHHBIX 00yJaroluMHUCs,
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YMEHUS TPUMEHSTh WX B PEIICHHH MPAKTUYSCKUX 3a7ad, CTENEeHU OBJIAJICHUS
00y4aromuMHUCs MPAKTUYECKUMHI HaBBIKAMHU M YMEHUSIMU B 00beMe TpeOoBaHMI paboueit
MPOTPaMMBI TIO TUCIHIUIMHE, & TAKKE UX YMEHHE CaMOCTOSATEIhHO PaboTarh ¢ ydeOHOM

JIUTEPATYPOH.

Opranm3amusi TPOBEACHHUS TPOMEKYTOUHOH aTTECTAllMd  periaMeHTHUPOBaHA
«Ilonoxkxennem 00 opranu3anuu o0pa3oBaTeIBLHOTO Tpoliecca B (eaepaibHOM
rOoCyJapCTBEHHOM  aBTOHOMHOM  OOpa30BaTeIbHOM  yUpexaAeHHH  «MOCKOBCKUHN

MOJIUTEXHUYECCKUMN YHUBCPCHUTCT»

6.4.1. Iloxa3zatenn OUEHMBAHUA KOMMETEHUMIN Ha pPas/INYHbIX 3Tanax ux ¢GopMUpPoBaHUS,
[OCTUXKEHME 0OYyYaOLWMMUCA NMIAHUPYEMbIX Pe3Yy/IbTaTOB 06y4YeHMS NO ANCUMIIMHE

Konx m nammenoBanme kommnereHumu OIIK - 3. Cnoco0eH nmpuUMeHSITb COOTBETCTBYIONIUI
(pusuko-MaTreMaTHYeCKHUil annmapar, MeTOAbl AHAJIN3a M MOJEJTUPOBAHMS, TEOPETHYECKOI0 U

IKCNEPUMEHTAJIbHOI0 HCCJIeJOBAHUS NPU PellieHuH Npo¢ecCHOHAIBHBIX 32124

Kpurepuu onenuBanus

3HaTh OCHOBHBIC
3aKOHBI
€CTeCTBEHHOHAYYHBIX
IUCIUILIMH U 00JIacTH
WX MIPUMCHCHHS;
MMOHUMATh TPUHIUTIBI
¥ METOJIBI alireOpHl,
MaTeMaTH4eCKOIo
aHaJm3a,

Qg QepeHInaIbLHOro
Y UHTETPAITLHOTO
HCYHUCIICHUM,
YUCJICHHBIX METOJIOB;
0CO3HaBaTh
bu3ndecKue sBICHUS
1 3aKOHBI MCXaHHUKH,
TEPMOJUHAMUKH,
ANIEKTPUIECTBA,
MarHeTh3Ma, ONTHKH;
BHJIETh B3aUMOCBSI3b
MEXIY
TEOPETUICCKUMU
3HAHUSIMU
€CTECTBEHHBIX HAyK U
MPAKTUIECKUM

3aKOHBI
€CTECTBEHHOHAYYHBI
X IUCUUIUIMH U
o0mactu ux
PUMEHEHUS;
MOHUMATh
IPUHLIUIIBL U
METO/IbI anreOpsl,
MaTeMaTH4eCKOTo
aHam3a,
nuddepeHnraIbHOT
0 U UHTETPATBHOTO
WCYHCICHUMN,
YHCICHHBIX
METO/IOB;
OCO3HaBaTh
buszngeckue
SIBIICHUS Y 3aKOHBI
MEXaHUKH,
TEPMOIUHAMUKH,
JJIEKTPUYECTBA,
MarHeTu3Ma,
OINTHUKH; BUJIETh
B3aMMOCBSI3b MEXTY
TEOPETUUECKUMU

3HaTh OCHOBHBIC
3aKOHBI
€CTEeCTBEHHOHAYY
HBIX JTUCIUILINH
1 00JIaCTH UX
MIPUMEHEHUS;
ITOHUMATh
MIPUHIIUAIIBI 1
METOIbI aJIreOpHl,
MaTeMaTH4eCKOTO
aHajm3a,
muddepeHnmaIba
oro u
WHTETPAIBHOTO
HCYHCIICHHH,
YUCJICHHBIX
METOOB;
OCO3HaBaTh
buznveckue
SIBJICHUS U
3aKOHBI
MEXaHHKHU,
TEPMOJTUHAMUKH,
ANIEKTPUYECTBA,
MarHeTu3Ma,

Aran
(ypoBeHb)
HEYI0BJIETBOPUTECJIBHO YI0BJIETBOPUTECIBHO Xopomo OTJIUYHO

3HATh OO0yuaromuiics OO0yuaromuiics OO6yuaromuiics OO0yuaromuics
JEMOHCTPHUPYET J€EMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MIOJIHOE OTCYTCTBUE HETIOJIHOE YaCTUIHOE MOJIHOE
WM HEJOCTAaTOYHOC COOTBETCTBHE COOTBETCTBHEC COOTBETCTBHE
COOTBETCTBHE CIEAYIOUIMX 3HAHUMU: | CIEAYIOIIUX I (10%{011170'¢
CIEAYIOLIUX 3HAHUM: 3HaTh OCHOBHbBIC 3HAHUU: 3HAHUU:

3HaTh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYH
BIX JUCHIUTLIINH U
o0nactu ux
MPUMEHEHUS;
MOHUMATh
MPUHIIUTIBI 1
METOIbI AJITEOPHI,
MaTeMaTHIeCKOTO
aHaiu3a,
muddepeHnaIbHO
rou
HUHTETPAIBHOTO
WCYHCICHUMN,
YHCIICHHBIX
METO/IOB;
0CO3HaBaTh
buszndeckue
SIBIICHUS Y 3aKOHBI
MEXaHUKH,
TEPMOIUHAMUKH,
JJIEKTPUYECTBA,
MarHeTu3Ma,
OINTHUKH; BUJIETh
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PUMEHEHUEM.
3HATh OCHOBBI
(uzuko-
MaTeMaTHIeCKOTO
anmapara,
HEOOXOIUMOTI0 I
MOCTAaHOBKH U
penIeHus
UCCIIEZIOBATEIbCKHIX
3aJ1a4; TOHUMATh
pa3IMYHBIE TOIXOIBI K
MIPOBEICHUIO aHAIN3a
U MOJEITUPOBAHUS
CJIO)KHBIX CHUCTEM;
3HaHHE METO/IOB
OpTaHHU3aIH H
UHTEpIIpeTaluu
pe3yJIbTaToB
IKCIEPUMEHTATIBLHBIX
WCCIICIOBAHUM;
BJIaJIETh
METOAO0JOTHEN
OILIEHKH TOYHOCTH
MOJIEJIeN 1
JIOCTOBEPHOCTHU
BBIBOJIOB.

3HATH KJIIOUEBHIE
IPOOTIEMBI
AIIEKTPOIHEPTETUUECK
0i1 oTpaciy;
MOHUMATh (PU3UKY
MIPOTEKAIOIIIX
MPOIIECCOB U
MeXaHU3MBI
BO3HUKHOBEHUS
HEUCIIPAaBHOCTEN
00opynoBaHus; 3HATh
COBPEMEHHBIC METOJIBI
JTUarHOCTUKHU
COCTOSTHUS
ANEKTPOTEXHUYECKOTO
000pynoBaHuUs; YMETh
aHAIU3UPOBATh
TEXHUYECKYIO
JOKYMEHTAINIO 1
HOpPMATHBHBIE aKTHI.

3HAHUSAMHU
€CTECTBEHHBIX HayK
U TIPAKTUYECKUM
MPUMEHEHUEM.
3HATh OCHOBBI
¢duzuko-
MaTeMaTH4eCKOTO
anmapara,
HEOOXOIMMOTO ISt
MOCTAHOBKH U
pelieHus
HCCJIEZIOBATEIIbCKUX
3a/1a4; MOHUMaTh
pa3IUYHBIC TIOAXOBI
K IIPOBEJCHUIO
aHaiu3a u
MOJIEITUPOBAHUS
CJIOHBIX CUCTEM;
3HaHHE METO/IOB
OpraHu3aIu 1
UHTEpIIpeTaluu
pe3yabTaToB
AKCMEPUMEHTATIbHBIX
HCCJICIOBAaHMI,
BJIaJIETh
METOAOJOTHEN
OILIEHKH TOYHOCTH
Mojene u
JIOCTOBEPHOCTHU
BBIBOJIOB.

3HATh KJIIOUEBHIE
IPOOTIEMBI
AIIEKTPOIHEPreTHYEC
KO OTpaciu;
MOHUMATh (PU3UKY
MPOTEKAFOIINX
MPOIECCOB U
MEXaHU3MBbI
BO3HUKHOBEHUS
HEHUCTIPABHOCTEN
00opyHIOBaHus;
3HaTh COBPEMEHHBIE
METOBI
JTUATHOCTHKHU
COCTOSTHUS
ANEKTPOTEXHUYECKOT
0 000pyI0OBaHMUS,
yMETh
aHAIM3UPOBAThH
TEXHUYECKYIO
JOKYMEHTAINIO U

OIITHKH; BUJIETh
B3aUMOCBSI3b
MEXIy
TEOPETHUECKUMU
3HAHUSAMU
€CTEeCTBEHHBIX
HayK U
MPAKTHYECKIM
MIPUMEHEHHUEM.
3HAaTh OCHOBBI
¢buznko-
MaTeMaTH4eCKOTO
ammapara,
HE0OXO0IMMOTO
JUTS IOCTAHOBKHU
U peIieHus
UCCIIEIOBATENbCK
WX 3aja4;
MMOHUMATh
pazIuYHbIC
MOJIXO/TBI K
MIPOBEICHUIO
aHaiu3a u
MOJIETTUPOBAHUS
CIIOJKHBIX CUCTEM;
3HaHUE METOOB
OpraHu3alyy U
HWHTEPIIPETAINH
pE3yIbTaToOB
AKCIIEPUMEHTAIbH
BIX
HCCIICTOBAaHUT;
BJI/IETh
METOJ0JIOTHEN
OLIEHKH TOYHOCTH
MoOZEeNen u
JOCTOBEPHOCTH
BBIBOJIOB.

3HATh KJIIOYEBbIC
poOIeMBI
ANIEKTPOIHEPTeTH
YECKOU OTpaciu;
MMOHUMATh
busuky
MPOTEKAIOITIX
MIPOIIECCOB U
MeXaHU3MBbI
BO3HUKHOBEHUS
HEUCTpPaBHOCTEN
000pyIOBaHUS;
3HATh

B3aMMOCBS3b
MEXIY
TEOPETUUECKUMU
3HAHUSAMHU
€CTECTBEHHBIX
HayK U
IIPAKTHYECKUM
IIPUMEHEHUEM.
3HATh OCHOBBI
¢duzuko-
MaTeMaTH4ECKOIOo
anmapara,
HEOOXOIUMOTO JUIsI
IIOCTaHOBKH U
peleHus
HCCJIEI0BATENbCKU
X 3a/a4; [IOHUMATh
pasyIinyHbIe
MOIXOMBI K
IIPOBEJICHUIO
aHaJM3a u
MOJZIETTMPOBAHMS
CJIOKHBIX CUCTEM;
3HaHUE METOJ0B
OpraHu3aluu U
WMHTEPIPETALNH
pE3YNBTaTOB
DKCIIEPUMEHTAJIbH
BIX MCCIIEZJOBAaHUM;
BJIA/ICTh
METONOJIOTHEN
OLICHKH TOYHOCTH
MoJieJIEN U
JIOCTOBEPHOCTH
BBIBOJIOB.

3HaTh KJIFOUEBbIE
poOIEMBI
AIEKTPOIHEPTETHY
€CKOU OTpaciu;
HOHUMATh (HU3UKY
IIPOTEKAOIINX
IIPOLIECCOB U
MEXaHU3MBbI
BO3HMKHOBEHUS
HEUCIPaBHOCTEN
00opynoBaHus;
3HATh
COBPEMEHHBIE
METOZBI
JUArHOCTUKHU
COCTOSIHUS
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HOpPMAaTHUBHBIE AKTHI. | COBPEMEHHBIE IEKTPOTEXHUUECK

METO/IbI 0ro 00opyI0oBaHUS;

JUArHOCTUKHU YMETb

COCTOSIHUS aHAJIU3UPOBAThH

ANIEKTPOTEXHUUYEC | TEXHUYECKYIO

KOTO JOKYMEHTAIUIO U

00opy10BaHuS; HOpPMAaTHBHBIE

YMETb aKTBI.

aHAJIN3UPOBATh

TEXHUYECKYIO

JOKYMEHTALMIO U

HOpMaTHUBHbIE

aKTBI.

yMmeTh OOyyaromuiics He OO6yuaromuiics OO0yuarommuiics OO6yuaromuiics

yMEET WU B JEMOHCTPHUPYET J€MOHCTPUPYET JEMOHCTPHUPYET
HEI0CTAaTOYHON HEIIOJIHOE YaCTUYHOE IIOJIHOE
CTETIEHH YMEET: COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
IIPUMEHATH 3HAHUS CIIENYIOIINX CIIEIYIOINX CIIELYIOIINX
3aKOHOB IIPUPOABI U YMEHUM: YMEHUU: YMEHUN:
MaTeMaTHKU IpU YMETb IIPUMEHATH | YMETh IPUMEHATH | YMETh IPUMEHATH
aHanu3e PU3NYECKUX | 3HAHUS 3aKOHOB | 3HaHUs 3aKOHOB 3HAHUS 3aKOHOB
IIPOLIECCOB U IIPUPOBI U | IPUPOJBI U IIPUPOJBI U
SBJICHUI; MaTeMaTUuKU IpU | MAaTEMAaTUKU [P | MAaTEMaTUKU [IPU
JEMOHCTPUPOBAThH aHaJn3e aHaJn3e aHaJIn3e
yMeHue duznyeckux buznyecKux buznyeckux
MHTEPIIPETUPOBATH IIPOLIECCOB U | IPOLECCOB U IIPOLIECCOB U
MOJIYYCHHBIC TAaHHBIE | SIBJICHUI; SIBIICHUIA; SIBIICHUM;
Y BBIABIIATH JEMOHCTPUPOBAThH JEMOHCTPUPOBATh | JEMOHCTPUPOBATH
3aKOHOMEPHOCTHU B yMEHHE yMEHHE yMEHHE
JKCIIEPUMEHTAJIbHBIX | UHTEPIPETUPOBATh | UHTEPIPETUPOBAT | HHTEPIPETUPOBATH
UCCJIEZIOBAHUSAX; NOJIyYeHHbIE JaHHbIE | b TIOJTYYEHHbIE MOJIyYEHHbIE
(dbopmynupoBarb U BBISIBJIATH | IaHHBIE U JaHHBIE U
BBIBOJIbI U 3aKOHOMEPHOCTU B | BBISBIISATH BBISIBIISITH
000CHOBaHHO 9KCIEPUMEHTAJIbHBIX | 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTHU B
BbIOHMpATh METObI UCCJIEZIOBAHUSAX; B JKCIIEPUMEHTAIbH
UCCJIEJOBAHUM Ha bopmyaupoBarh 9KCIEPUMEHTAJIbH | BIX
OCHOBE BBIBOJIbI U | BIX UCCJIEZIOBAHUSAX;
(byHIaMEeHTaIbHBIX 000CHOBaHHO UCCIIeIOBaHUAX; | (hopMynHpoBaTh
HAy4HbIX IPUHLIMUIIOB. | BBIOUPAaTh  METOIbI | OPMYIUPOBATE | BBIBOIBI U
CHOCOOHOCTh CTaBUTh | MCCIIEOBAaHUM  Ha | BBIBOJBI U 000CHOBaHHO
3a/1a4M U ONIPENEIATh | OCHOBE 000CHOBaHHO BbIOMpATh METOIbI
LIeJIM UCCIEJOBaHUM B | (yHIaMEHTAJIbHBIX | BBIOMpATh UCCJIEJOBAHUH Ha
cBOEM Hay4HbIX METO/IbI OCHOBE
npogeccuoHalIbHON IIPUHLIMIIOB. ucclieIoBaHUN Ha | (pyHIaMEHTaJIbHbBIX
NeSITENIbHOCTH; CIIOCOOHOCTH OCHOBE Hay4HbIX
YMEHHUS BBIOpATh CTaBUTh 3aJa4d U | (yHIAMEHTAJIbHbI | IPUHLUIIOB.
aJIcKBaTHbBIC MOJIETIU M | ONPENENsITh  LENH | X HayYHBIX CIIOCOOHOCTH
METOAMKH aHAIU3a U | MUCCIIENOBaHUI B | IPUHIUIIOB. CTaBUTh 3a7a4U U
pacuera npu cBOEM CIOCOOHOCTH OTIpeEeNATh Len
BBITIOJTHEHUH npo¢eCCUOHANBHONW | CTaBUTb 33J]a4l U | UCCIIEOBAaHHI B
IPOEKTOB; HABBIKU NeSITEIIbHOCTH; OIIpeNeNATh e | CBOEH
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pa3paboTku
AITOPUTMOB U
METOAMK
MaTeMaTu4ecKoro
MOJIEITUPOBAHUS U
KOMIIBIOTEPHOTO
COTIPOBOXKICHUS
9KCTIEPUMEHTOB;
CIIOCOOHOCTH
0o0pabaTsIBaTh
pe3ynbTaThl
WU3MEpPEHHUN U
OIICHUBAaTh
HOTPEIIHOCTH
BBIYMCIICHUM.

YMETh BBISBIIATH
NPUYUHBI COOEB U
OTKa30B
ANIEKTPOOOOPYIOBAHH
sT; TUTAHUPOBATH
9KCMIEPUMEHTHI U
U3MEPEHUS IS
MIPOBEPKHU
paboTOCIIOCOOHOCTH
CUCTEMBI
ANEKTPOCHAOKEHUS;
CaMOCTOSITENIEHO
pa3pabaTbiBaTh
PEKOMEHIALUHU TI0
TIOBBIIIICHHUTO
HA/ISKHOCTH U

s dexTuBHOCTH
(YHKIIMOHUPOBAHUS
HEPTrOCHCTEM;

3¢ dekTuBHO
UCTIOJIE30BaTh METOIBI
AQHAIUTUYECKOTO U
IKCTIEPUMEHTAIBHOTO
UCCIIEJIOBAHUS B
IIPAKTUYECKOU

eI TebHOCTH.

YMEHHUS BBIOpATh
aJICKBaTHBIE MOJIEIN
U METOJIMKH aHajn3a
U pacuera  Tpu
BBITIOJTHEHUH
IPOEKTOB;
pa3paboTku
QITOPUTMOB "
METOIMK
MaTeMaTu4ecKoro
MOJENUPOBAHUS U
KOMIIBIOTEPHOTO
COTIPOBOXKICHUS
9KCTIEPUMEHTOB;
CIIOCOOHOCTH
o0OpabaTsIBaTh
pe3ynbTaThl
WU3MEpPEHUN u
OLICHUBAaTh
MOTPEIIHOCTH
BBIYMCIICHUM.
YMETh BEISIBIISITH
OpUYuHBl cOOEB U
OTKa30B
ANEKTPOOOOPYIOBaH
usi; TUTAHUPOBATh
9KCIIEPUMEHTBI u
U3MEepeHUs TUIst
MIPOBEPKHU
paboTOCIIOCOOHOCTH
CUCTEMBI
AIEKTPOCHAOKEHUS;
CaMOCTOSITENILHO
pa3pabaTbiBaTh
pPEKOMEHIaluN
MOBBIIIICHUIO
HA/ISKHOCTH u
s dexTuBHOCTH
(bYHKIIMOHUPOBAHUS
HEPTrOCHCTEM;

3¢ dhekTuBHO
UCTIOJIb30BaTh
METOBI
AHAJTUTHYECKOTO U
9KCMEPUMEHTAJIBLHOT
O WCCIICIOBAaHHUA B
MIPAKTUYECKON
NeSITeITHHOCTH.

HaBBbIKH

10

HCCIIENOBaHUN B
CBOEH
npogeccuoHalbH
Ol NIeSATCILHOCTH;
YMEHUS BbIOpaTh
aJIeKBaTHBIE
MOJIETH U
METOIIUKI
aHau3a u
pacyera npu
BBINOJIHEHUH
MIPOEKTOB;
HaBBIKH
pa3paboTKu
QJITOPUTMOB U
METOITUK
MaTreMaTu4eckoro
MOJICTTUPOBAHUS U
KOMIIBIOTEPHOTO
COIIPOBOX/ICHUS
HKCTIEPUMEHTOB;
CIIOCOOHOCTH
o0OpabaThiBaTh
pe3yJIbTaThl
U3MEPEHUN U
OLIEHMBATh
MOTPELIHOCTH
BBIYMCIICHUM.
YMETh BBISBIATD
IIPUYUHBI COOEB U
OTKa30B
ANIEKTPOOOOPYI0B
aHUS;
TUTAHUPOBATH
HKCIIEPUMEHTHI U
U3MEPEHUS IS
MIPOBEPKH
paboTocmocobHOC
TH CUCTEMBbI
ANEKTPOCHAOKEH
us;
CaMOCTOSITEITEHO
pa3pabarbIBaTh
PEKOMEHIAINH 110
MOBBIIIIEHUIO
HAJICKHOCTH U

3¢ hEeKTUBHOCTH
(byHKIMOHUPOBAH
Usl SBHEPTOCUCTEM;
3P PeKTHBHO
UCIIOJIb30BaTh

npogeccUOHaIBHO
U NesITeNbHOCTH,
yYMEHHUS BBIOpaTh
aJIeKBaTHBIE
MOZEH U
METOJIMKY aHan3a
U pacueTa Ipu
BBITTOJTHEHUN
IPOEKTOB; HABBIKU
pa3paboTKu
QITOPUTMOB U
METOITUK
MaTeMaTu4ecKoro
MOJETUPOBAHUS
KOMIIBIOTEPHOT'O
COIIPOBOXICHUS
9KCTIIEPUMEHTOB;
CIOCOOHOCTH
o0OpabaTbiBaTh
pe3yabTaThl
U3MEPEHUN U
OLICHUBATh
HOTPEIIHOCTH
BBIYMCIICHUM.
YMETh BBISBIIATD
NPUYUHBI COOEB U
OTKa30B
AIIEKTPOOOOPYIOBa
HUSI; IJTAHUPOBATh
OKCTIEPUMEHTHI U
U3MEPEHUs ISl
POBEPKH
paboToCcrnocoOHOCT
U CHCTEMBI
NEKTPOCHAOKEHUS
; CAMOCTOSATEIBHO
pa3pabarbIBaTh
PEKOMEHIaINH 110
HOBBIILICHHIO
HAJIC)KHOCTH U

3¢ heKkTUBHOCTH
(YHKLIMOHUPOBAaHU
s SHEPTOCUCTEM;
3P PEeKTUBHO
UCII0JIb30BaTh
METOJIBI
aQHAJTIUTHUYECKOTO U
HKCTIEPUMEHTAIBHO
r'0 MCCJIEJOBAaHUS B
MPAKTUYECKON
NeSITeTbHOCTH.
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MCTOIbI

AHATTUTHYECKOTO
u
HKCTIEPIMEHTAIbH
oro
WCCIIC/IOBAaHUS B
MPAKTUYECKON
TeSITeTbHOCTH.

BaaaeTh | OOyyaromuiics He | OOyuaromuiicst OO6yuaromumces OOyuaromuiics
BIIaJieeT WIn B | BIaJi€eT B HEMOJHOM | JOIMYCKAIOTCs CBOOOIHO
HEZ0CTaTOYHON 0o0beMe U MPOSBISAET | HE3HAUUTENbHbIE | IPUMEHSET
CTETIEeHU BJIAJICET: | HEOCTATOYHOCTb OLINOKH, HOJTy4YEHHBIE
HaBBIKAMU BJIAJICHUS: HETOYHOCTH, HaBBIKH, B TOJHOM
CaMOCTOSITENIbHOTO CaMOCTOSITENIEHOTO 3aTpyAHEHUs, o0beMe BIIaJIeeT:
TUTAHUPOBAHUS TUTAHUPOBAHUS YaCTUYHO HaBpikamu
JKCIIEPUMEHTOB U | OKCIIEPUMEHTOB U | BIIAJICET: CaMOCTOSATEJIBHOTO
00paboTku 00paboTKu Hasikamu TJIAaHUPOBAHUS
HOJTY4YEHHBIX HOJTY4YEHHBIX CaMOCTOSITENIBHOT | SKCIIEPUMEHTOB U
pEe3yIbTaToB; pEe3yIbTaToB; 0 TUIAHMPOBaAHUsA | 0OpabOTKH
CrocoOHOCTH CHocoOHOCTH HKCIIEPUMEHTOB M | MOJYYEHHBIX
IPaBWJIBHO NOJOUPATh | MPABUIBHO o0paboTku pe3yJbTaToB;
COOTBETCTBYIOIINE noadupaTh MOJTYYEHHBIX CrocoOHOCTH
MareMaTu4ecKue COOTBETCTBYIOIIHE pe3yIIbTaToB; NPaBUIIBHO
UHCTPYMEHTHI JUI | MaTeMaTu4yecKue crocoOHOCTH noaOupaTh
OTIMCAHUS UHCTPYMEHTBI  JUIS | IPaBUIBHO COOTBETCTBYIOIIHE
(¢u3nYecKux SBICHU; | OMUCaHUs noaduparb MareMaTu4ecKue
pa3BuTHE bu3ngecKux COOTBETCTBYIOIIA | MHCTPYMEHTHI ISt
KPUTHUYECKOTO SBJICHUH; pa3BUTHE | € OTHCAHUS
MBIIUTICHHST U | KPUTHIECKOTO MareMarudyeckue | pusmueckux
aHAJTUTUYECKUX MBILUICHUS U | THCTPYMEHTBI SIBJICHUH; pa3BUTHE
cnocoOHOCTEH AQHATUTHYECKUX ISt OTIMCAHMSI | KPUTHYECKOTO
IPUMEHHUTEIBHO K | criocoOHOCTeH ¢bu3nueckux MBILICHUS u
Hay4YHBIM NPUMEHHUTEIBHO K | SIBJICHUH; AHATUTHYECKUX
JUCLUIUIMHAM; OIBIT | HAYYHBIM pa3BuUTHE crocoOHoCTEH
paboTbl ¢ HAayYyHOHW | AMCIUIUIMHAM; OIBIT | KPUTUYIECKOTO NPUMEHHUTEIBHO K
JAUTEPATYpOit U | paboTbl € HayyHOH | MBIIUICHHS U | HAyYHBIM
CTHECIMAM3UPOBAHHBl | TUTEPATypPOr U | aHAJTUTUYICCKUX TUCIIATUTHHAM;

MH HCTOYHHMKAMU JUIS | CIICLUATU3UPOBAHH | CIIOCOOHOCTEH ONbIT  paboTBl €
TIOBBIIIICHHSI BIMA  WCTOYHHKAMH | IPUMEHHUTEIHHO K | HAYYHOM
COOCTBEHHOM IS MIOBBIIICHUS | HAYYHBIM JAUTEPATYpOi U
KOMIICTCHITHH. COOCTBEHHOM IMCLIUIUINHAM, CTeIMATM3UPOBAHH
HPaKTUYECKOe KOMIIETEHIUH. ONBIT PpaboThl C | BIMU HMCTOYHHUKAMHU
BIQJICHUE  TEXHHUKOH | MPaKTHYECKOE HayYHOU JUIE  TIOBBIIICHUS
BBITTOJTHEHUS BIaJICHUE TEXHUKOW | IUTEpaTypoll M | COOCTBEHHOM
TEOPETUIECKIX BBITTOJTHEHHS CTIEMAM3UPOBAH | KOMIICTCHITUH.
pacyeroB U | TEOPETUUECKUX HBIMU HPaKTHYECKOE
00paboTku pacdeToB Y | ICTOYHUKAMU JJIs | BIIAJCHUE
SMIUPUYUECKUX 00paboTKu MOBBIIICHUS TEXHUKOH
JTAHHBIX; HaBBIK | SMIIUPUIECKHUX coOCTBEHHOMU BBITTOJTHEHHS
IpPaMOTHOTO JTAHHBIX; HaBBIK | KOMIIETECHIUH. TEOPETUYECKUX
MIOCTPOCHUSI THIIOTE3 | TPAMOTHOTO MPAaKTUIECKOEe pacueToB "
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u COCTaBJICHUS
OTUYETOB o
pe3yapTaram
HCCJICIOBAHUI, OIIBIT
CaMOCTOSITEIBHOTO
MIPOBEICHUS
nabopaTopHo-
AKCHEPUMEHTAIBHOMN
paboThl U MOATOTOBKHU
TEXHUYECKUX
JIOKYMEHTOB;
COBEPILIEHCTBOBAHNE
npohecCrOHAIBHOTO
MacTepcTBa myTeM
MIOCTOSIHHOTO
U3YYCHUS
COBPEMEHHBIX
TEXHOJIOTUA M HOBBIX
METOJOB HAyKU U
TEXHHUKHU.
OBITH
rPaMOTHO
UHTEPIPETUPOBATH
MOKa3aHMs
U3MEPUTETBHBIX
npubopoB 51
JaTYUKOB; UMETh
HaBBIKH OBICTpOTO
NPUHATUSL PEUICHUN B
aBAPUITHBIX
CUTyalusix; oOnanarh
CIOCOOHOCTHIO
cobuparb u
CHUCTEMaTU3UPOBATh
HEOOXOINMYIO
uHpOpMaIIIO
BBISIBJICHUS
HapyLIEeHUN
TEXHOJIOTUYECKOTO
nporecca; CBOOOIHO
OpPUEHTUPOBATbCS B
COBPEMEHHOMN
TEXHUYECKOUN
JTUTEPATypE u
HMCTOYHUKAX
HOPMATUBHBIX aKTOB.

CIIOCOOHBIM

JJIA

MOCTPOEHUS TUIIOTE3
u COCTaBJICHUS
OTYETOB o
pe3ynbTaram
UCCJICZIOBAaHUM; OTIBIT
CaMOCTOSITEILHOTO
MIPOBEACHUS
nabopaTopHO-
AKCMIEPUMEHTAIbHOU
pabotsl u
MOJITOTOBKHU
TEXHUYECKUX
JIOKYMEHTOB;
COBEPILICHCTBOBAHHE
npohecCruoHaIBHOTO
MacTepcTBa  IyTeM
MOCTOSTHHOTO
W3YUYCHUS
COBPEMEHHBIX
TEXHOJIOTUI 51
HOBBIX METO/IOB
HAyK{ U TEXHUKH.
OBITh  CHOCOOHBIM
rPaMOTHO
UHTEPIPETHPOBATH
MOKa3aHUs
U3MEPHUTENBHBIX
npubopoB "
JaTYUKOB; UMETh
HaBBIKK  OBICTPOTO
NPUHATUS PEIIeHUN
B aBapUITHBIX
CUTYaIusX;
oOnanarb
CIIOCOOHOCTHIO
cobuparb u
CUCTEMAaTU3UPOBAThH
HEO0OXOIUMYIO
uHbOpMAIIIO
BEISIBIICHUS
HapylIeHUN
TEXHOJIOTUYECKOTO
mporiecca; cBOOOIHO
OPUEHTHUPOBATHCS B
COBPEMEHHOM
TEXHUYECKOU
JIUTepaType u
HMCTOYHUKAX
HOPMATHUBHBIX aKTOB.

JIA

BIIaJICHHE
TEXHHUKOH
BBITIOJTHCHHMS
TEOPETUICCKUX
pacueToB u
00paboTKu
AMIUPUIECKUX
JAHHBIX;  HAaBBIK
IPaMOTHOTO
MTOCTPOCHUS
TUIIOTE3 u
COCTaBJICHUS
OTYETOB
pesyibratam
HUCCIICIOBaHUM;
OTIBIT
CaMOCTOSITEIIbHOT
0 MIPOBEICHHSI
naboparopHo-
IKCIIEPUMEHTAIBH
oif  paboTel U
MTOJITOTOBKH
TEXHHYECKHUX
JOKYMEHTOB;
COBEpIIIEHCTBOBA
HUE
npodeccruoHanbH
Or0  MacTepcTBa
myTeM
ITOCTOSTHHOTO
U3y4YeHUs
COBPEMEHHBIX
TEXHOJIOT U 5
HOBBIX  METO/IOB
HAyKU U TEXHUKU.
OBITh CIIOCOOHBIM
IPaMOTHO
HHTEPIPETHPOBAT
b MMOKa3aHMS
HU3MEPHUTEITbHBIX
puOopoB u
JATYUKOB;, HMETh
HaBBIKU OBICTPOTO
TIPUHSTHS
peLeHuit B
ABAPUIHBIX
CUTYyaIsIX;
o0nanarh
CIIOCOOHOCTBIO
coouparh u
CUCTEMAaTU3HUPOBa

1o

00paboTku
IMITUPUICCKUAX
JAHHBIX; HaBBIK
TpPaMOTHOTO
MOCTPOEHUS
TUTIOTE3 u
COCTaBIICHUS
OTYETOB
pe3ynbraTtam
HCCJICIOBAaHUIA;
OTIBIT
CaMOCTOSITEIIEHOTO
MIPOBEACHUS
n1abopaTopHO-
9KCMEPUMEHTATIBHO
51 paboThI 51
MOJTOTOBKU
TEXHUYECKUX
JIOKYMEHTOB;
COBEPILICHCTBOBAHU
e
npohecCHOHATEHOT
0 MacTepcTBa
myTeM
MOCTOSTHHOTO
U3yYCHUS
COBPEMEHHBIX
TEXHOJIOTUI 51
HOBBIX METOIOB
HAyK{ U TEXHUKH.
OBITH  CITIOCOOHBIM
TpaMOTHO
UHTEPIIPETHPOBATh
TIOKa3aHUs
HU3MEPHUTENbHBIX
prubOpoB u
MaTYUKOB,  HMMETh
HaBBIKH  OBICTPOTO
NPUHSITUS
penmeHuin B
ABAPUMHBIX
CUTYaIusX;
o0agare
CIIOCOOHOCTHIO
cobuparb u
CHCTEMaTHU3UPOBAT
b HE0OXOINUMYO
UHPOPMAITUIO IS
BBISIBIICHUS
HapyLIEeHUN
TEXHOJIOTUYECKOTO

1o
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Th HEOOXOAUMYIO
HHGOPMAITUIO TS
BBLISIBJIEHUS
HapylLIEeHUN
TEXHOJIOTHYECKOT
0 mpoiiecca;
CcBOOOIIHO
OpPUEHTHPOBATHCS
B COBPEMEHHOM
TEXHUYICCKOU
TuTeparype u
HCTOYHHKAX
HOPMaTHBHBIX
aKTOB.

npoliecca;
cBOOOIHO
OPUEHTHPOBATHCS B
COBPEMEHHOM
TEXHHUUYECKOU
JUTEpaType H
HCTOYHUKAX
HOPMAaTHUBHBIX
aKTOB.

Kon u naumenoBanue xkommereHuun OIIK-4. Cnoco0eH MCHoJIbL30BATH METOALI AHAJAM3A M
MO/IeJTUPOBAHMS JIEKTPHUYECKHUX Lenel U 3JIeKTPUYeCKUX MALINH

Kpurtepun ounennanus

dran

(yPOBeHB) HEYI0BJICTBOPUTEJIBHO YI10BJIE€TBOPUTEIBHO Xopoimo OTJINYHO

3HATH OO6yuaromuiics OO6yuaromuiics Oo6yuatomuiics OO6yuaromuiics
JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
IIOJJHOE  OTCYTCTBHUE | HEIOJIHOE JaCTUYHOE HIOJTHOE
WIM  HEJOCTaTOYHOE | COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
COOTBETCTBHE CJICAYIOLIMX 3HAHWM: | CIETYIOLINX CJIEAYIOLINX
CIIEAYIOIIMX 3HAHWI: | 3HATh OCHOBHBIC | 3HAHHIA: 3HATh | 3HAHUM: 3HATh
3HATh OCHOBHBIC | TIOHSATHS W 3aKOHBI | OCHOBHBIE OCHOBHBIC TIOHSATHS
HOHATUSL M 3aKOHBI | IEKTPOTEXHUKHU; MOHSATHUS u|lu 3aKOHBI
JJIEKTPOTEXHUKHU; pazbuparscs B | 3aKOHBI ANIEKTPOTEXHHKH,
pa3duparbCs B TEOPUU | TEOPUU  LIeTleld U | BJIEKTPOTEXHUKHU; | pa30upaThCs B
Hened M - CyIIHOCTH | CYyLIIHOCTH pazbuparscs B | TEOpUM LENeu U
NEKTPOMArHUTHBIX 9NIEKTPOMATrHUTHBIX | TEOPUM LENed M | CYIHOCTH
SIBJICHUH; TIOHUMATh | SIBIICHUH;, TOHUMATH | CYIIHOCTH ANIEKTPOMATHUTHBIX
HPUHIUIIGI, HPUHIUIIBI, SNIEKTPOMAarHUTH | SIBJICHUH;
NpUMEHSIEMbIE  TIPH | IPUMEHSEMbIE TIPH | BIX SIBJICHUH; | IOHUMATh
IPOEKTUPOBAHUH IPOEKTUPOBAHUH MIOHUMATh HPUHIUIIGI,
JNIEKTPUUECKUX LENeH | JIeKTPUYECKUX TIPUHIHIIEI, NpUMEHSIEMBIE TIPU
Y MallIMH. Hernen ¥ MallvH. pUMEHseMble IPOEKTUPOBAHUU
3HATh TUTIOBEIE | 3HATH THUIIOBBIC | TIPH ANEKTPHUYECKUX
METOJIUKHI pacyera | METOIMKHA  pacyeTa | IPOEKTUPOBAHUMU | LIETICH U MalluH.
NIEKTPUUECKUX LENeH | IeKTPUYECKUX ANMEKTPUIECKUX 3HATh TUTIOBEIC
U ANEKTPUUYECKUX | Leren U | Leneil U MallliH. | METOJUKH pacueTa
MaIllnH; BJIAJICTh | AIEKTPHUCCKUX 3HaTh  THUIIOBBIC | AIIEKTPHYECKUX
HOPUHIUIIAMU MallliH; BJIAJICTh | METOUKU neneu u
ONITUMH3AIHN NPUHIAIIAMA pacyera JNIEKTPUUYECKUX
PEKUMOB paboThl | ONTUMU3ALUH AMEKTPUIECKUX MallliH;  BJAJETh
3JIEKTPOOOOPYIOBAaHU | PeKUMOB  palOTHI | 1eneit U | IpUHIAIIAMHA
s; 3HATh  IpaBWIA | IEKTPOOOOPYIOBAH | ANEKTPUUECKUX ONTUMU3ALUU
OTIepaTUBHON usl; 3HATh TIpaBWJIA | MAlllMH; BJAJETh | PSKUMOB  PaOOTHI
KOPPEKLUH CXEeM | | OIepaTuBHOM NPUHIUIIAMA 3NIEKTPOOOOPYI0Ba
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yCIOBUH KOPPEKLUH CXE€M H | ONTUMHU3ALHNH HUS; 3HaTh
SKCIUTyaTaluu yCIIOBHI PEKUMOB paboOTHI | IpaBuiIa
NEKTPUUYECKOI JKCIUTyaTalluu 3NEKTPOOOOPYIOB | ONEpaTUBHOM
armaparypebl. ANEKTPUYECKOI aHHS; 3HaTh | KOPPEKIIUHA CXEM W
3HaTh OCHOBHBIE | anmapaTypsbl. npaBuia yCIOBUH
NOJIOKEHHUsI ~ TEOPHUH | 3HATH OCHOBHBIE | OTIEPAaTHBHOMN IKCILTyaTaluu
3JIEKTPOMArHUTHOTO HOJOXKEHUs] TEOPHUU | KOPPEKLUU CXEM | AEKTPUUYECKON
TIOJIS; BJAJIETh | NEKTPOMArHUTHOTO | H YCIIOBHH | armaparypebl.
METOJIMKaMH aHaju3a | MoJis; BIIaJICTh | SKCIUTyaTalluu 3HaTb ~ OCHOBHBIE
" MOJICTUPOBAHUS | METOIUKAMHU ANEKTPUIECKOM TIOJIOKEHUS] TEOPUHU
JNEKTPUYECKUX LIeTel | aHamu3a U | anmaparypsl. 3JIEKTPOMATrHUTHOT
" MaIlliH; | MOJICTTMPOBAHUS 3HaTh OCHOBHBIE | O TIOJNIS; BIIAIETH
pa3buparscs B | DIEKTPUUYECKHX MOJIOKEHUS METOIUKaAMHU
pacuerax Herned W MallWH; | TEOPHU aHanmm3a "
JNIEKTPOMEXAHUYECKH | pa30ouparbes B | BJIEKTPOMArHUTHO | MOJETUPOBAHHUS
X BEJIMYHH; TIOHUMATh | pacueTax rO TIOJISI; BIAJETh | AIEKTPHUECKUX
BIIMSIHUE JNIEKTPOMEXAHUYECK | METOAMKAMHU Herned M MalluH;
KOHCTPYKTHBHBIX 1794 BEJIMYWH; | aHAJIN32 U | pazouparbcs B
ocobeHHocTel U | IOHUMaTh BJMSHUE | MOAEIMPOBAHUS | pacyerax
MarepuaioB Ha | KOHCTPYKTHUBHBIX ANMEKTPUIECKIX AIIEKTPOMEXaHUIEC
XapaKTepUCTUKU ocobeHHoCcTel U | 1eneid W MallMH; | KUX BEJINYMH;
ANMEKTPUYECKUX MarepuasoB Ha | pa30uparbcss B | IOHUMATh BIIUSHUE
YCTPOUCTB. XapaKTepUCTUKU pacuerax KOHCTPYKTHBHBIX
ANEKTPUYECKUX ANEKTPOMEXaHNYE | OCOOCHHOCTEH W
YCTPOWCTB. CKMX  BEJIMYMH; | MaTepuasoB Ha
MIOHUMATh XapaKTePUCTUKA
BIIMSIHUE NEKTPUUYECKUX
KOHCTPYKTHBHBIX | YCTPOWCTB.
ocobeHHOCTEH U
MarepuajioB  Ha
XapaKTepUCTUKU
ANMEKTPUIECKIX
YCTPOMCTB.
yMmeTh OO6yuaromuiics He | OOyuaronuiics OO6yyaromuiics OO6yuarommuiics
yMeeT 17001 B | IEMOHCTPHUPYET JIEMOHCTPHPYET JEMOHCTPHUPYET
HEJI0OCTATOYHOM HETOJIHOE YaCTUYHOE HOJIHOE
CTETIEHU YMEET: YMETh | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
paccuUuTHIBATH CJICAYIOIINX CJICYIOIINX CJICAYIOIINX
IEKTPUYECKUE LENH | YMEHUM: YMETh | YMEHUM: YMEHUN: yYMETh
Pa3InYHOM paccuuThIBATh yMETh paccuUuThIBATH
CIIO)KHOCTH; CTPOUThH | IEKTPUUECKUE LIEMU | pACCUUTHIBATH AIIEKTPUYECKHUE
9KBUBAJICHTHBIE pas3In4HOM ANEKTPUYECKHE Henu  pa3iuyHoON
CXeMBl  3aMEIEHUs | CIIOKHOCTH;, CTPOUTH | IETIH  PA3IMYHON | CIIOKHOCTH;
peasbHBIX YCTPOWCTB; | SKBUBAJICHTHbIE CJIOKHOCTH; CTPOUTH
aHaJM3UPOBATh CXeMBl  3aMEUICHHUS | CTPOHUTH 9KBUBAJICHTHBIE
HepexoHbIe peanbHbIX HKBUBAJICHTHBIE CXEMBbI 3aMeIleHUs
IPOIIECCHI B | YCTPOKCTB; CXEMBI peabHBIX
NEKTPUUYECKUX aHaJIU3UPOBaTh 3aMeIIeHus YCTPOUCTB;
MaIuHax; NepeXOaHbIe pearbHBIX aHAJIM3UPOBATh
H0JIb30BATHCS HPOLIECCHI B | YCTPOIMCTB; nepexoaHble
COBPEMEHHBIMHA ANEKTPHUYECKUX aHaIM3UPOBATh IPOIIECCHI B
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CpeacTBaMHu
BBIYHCIIUTETLHON
TEXHUKHU H
IPOTrPaMMHOTO
obecneuyeHus IS
MIPOCKTUPOBAHUS u
pacuéra
AIEKTPUUECKUX CXEM.
YMETb c031aBaTh
METOJIUKH pacuera
IS KOHKPETHBIX
TUTIOB AJIEKTPUUYECKUX
ceTeil W YCTaHOBOK;
OTIEPaTUBHO M3MEHSATH

PEKUMBI paboThI
3NEKTpOLeneit 51
MalluH npu
U3MEHEHUU BHEIIHHUX
(akTopoB WIH
BO3HHUKHOBEHUH
HEeTI0JIa10K;
OpPTaHU30BHIBATH
MOHUTOPHUHI Pabounx
XapaKTEepPUCTUK
3NIEKTPOOOOPYI0BaHU
s W CBOCBPEMEHHO
BHOCHUTh W3MEHEHUS B
paboune cxembl U
PEKUMBI.

yMETh COCTaBIIATh
pacyeTHble CXEMBbI
AIEKTPUYECKUX LETei
U NEKTPUUYECKUX
MalluH; BbIOMpATH
ONTUMAIIBHYIO CXEeMY
3aMeleHUs ISt
KOHKPETHOTO TUIA
YCTPOWCTBA;
HPOBOAUTH
UCTIBITAHUS
NEKTPUUYECKUX
anmnapaToB "
KOHTPOJINPOBATh
KaueCcTBO
IPOBOAUMOTO
TECTHPOBAHUS;
IPUMEHSTh
COBpPEMEHHBIE
pOTrpaMMBI U
obopynoBanue TUTST
aBTOMaTH3aluU

MaIlliHaX;
I0JIb30BATHCS
COBPEMECHHBIMHU
CpeIcTBaMHU
BBIYMCIUTEILHON
TEXHUKHU U
POTPaMMHOTO
o0OecrieueHust TSt
NPOCKTHPOBAaHUS U
pacuéra

NEKTPUUYECKUX
CXEM.

yMeTh CO3J1aBaTh
METOAMKH  pacueTa
e KOHKPETHBIX
THUIIOB
EKTPUUYECKUX
CceTell M YCTAaHOBOK;
OTIEpPATUBHO
U3MEHSATh  PEKUMBI
paboThI
3IEKTPOLETEeH 51
MalluH npu
U3MEHEHUHU

BHEIIHUX (DAKTOPOB
WIN BO3HHKHOBECHUH
HETIONA/IOK;
OpraHHU30BBIBATh
MOHHUTOPUHT
pabouunx
XapaKTepPUCTUK
ANEKTPOOOOPYIOBaH
Usl. U CBOCBPEMEHHO
BHOCUTHh H3MCHEHHSI
B paboyme CXeMbl U
PESIKUMBI.

YMETb  COCTaBJIATH
pacueTHble  CXEMBI
IEKTPUYECKUX
nenen u
IEKTPUYECKUX
MalluH;  BBIOMpPATH
ONTHMAJIbHYIO
CXeMy  3aMelleHus
JUISL KOHKPETHOTO
TUNIA  YCTPOWCTBA;
IIPOBOJIUTH
UCIIBITAaHUS
IEKTPUYECKUX
anmnapaToB U
KOHTPOJIUPOBATh

MIEPEXOIHbIE
IIPOLIECChI B
ANEKTPUIECKUX
MallluHaX;
MOJIb30BaThCS
COBPEMEHHBIMHU
CpeICTBaMH
BBIYHCIIATEIIBHOMN
TEXHUKH u
MIPOTrPaMMHOTO
obecriedyeHust s
MIPOCKTUPOBAHUS
u pacuéra
ANMEKTPUUECKUX
CXEM.

YMETh CO37aBaTh
METOANKHU
pacuera
KOHKPETHBIX
THTIOB
ANEKTPUIECKUX
ceren u
YCTaHOBOK;
OIepaTUBHO
U3MEHSATH
pEeXUMBI  pabOThI
JJIEKTpOLEIIE U
MaIluH npu
W3MEHEHUHU
BHEITHUX
(bakTopoB WIH
BO3HUKHOBEHUU
HEMOJa/I0K;
OpraHU30BHIBATH
MOHHUTOPHHT
pabounx
XapaKTEePUCTUK
ANEKTPOOOOPYIOB
aHus u
CBOEBPEMEHHO
BHOCHUTH
W3MEHEHUS B
paboure cxembl U
PEKUMBI.

YMETh COCTaBISAThH
pacyeTHbIE CXEMBbI
ANEKTPUIECKUX
nenei u
ANEKTPUIECKUX
MaIllvH,
BBIOMpATH

JJIA

ANEKTPUIECKUX
MalluHaX;
TIOJIb30BaThCS
COBPEMEHHBIMH
CpeacTBaMu
BBIUMCIUTEIIHLHON
TEXHUKH u
IPOrPaMMHOTO
obecrieueHuss s
MPOSKTUPOBAHUS H
pacuéra
EKTPUICCKUX
CXEM.

YMETh  CO3JaBaTh
METOAMKH pacdera
JUIST  KOHKPETHBIX
THTIOB
EKTPUICCKUX
CeTell U YCTaHOBOK;
OTIEpaTHBHO
U3MEHSTh PEKUMBI
paboTsl
JIEKTpOLEnEn "
MaIIuH pu
U3MECHCHUH
BHEIITHUX
¢dakTopoB WIH
BO3HMKHOBEHUH
HETOJIAJIOK;
OpPTaHHU30BHIBATH
MOHHUTOPUHT
pabouunx
XapaKTEePUCTUK
AIIEKTPOOOOPYIOBA
HUS u
CBOCBPEMEHHO
BHOCHTH
WU3MEHEHUS B
paboune cxembl H
PEXKHUMBEL.

YMETh COCTaBIISITh
pacueTHbBIC CXEMBI

NEKTPUUYECKUX
nenen u
NEKTPUUYECKUX
MaIlliH; BBIOWPATh
ONTUMAJIBHYIO
CXeMy 3aMeIIeHUs
JUIi  KOHKPETHOTOo
TUINIA YCTPOMCTBA;
HPOBOANUTH
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pacyeToB U | Ka4ecTBO ONTUMAJIBHYIO UCTIBITAHUS
MOZETTPOBAHUSI. POBOAMMOTO cxemy AIEKTPUIECKIX

TECTUPOBAHUS; 3aMeIIeHusl  JUIsl | anmapaTroB u
PUMEHSTD KOHKPETHOTO KOHTPOJINPOBATH
COBpPEMEHHBIE TUIA YCTPOWCTBA; | KAYECTBO
POTPaMMBI U | IPOBOJIUTH POBOAMMOTO
o0opyloBaHue  JUIsl | UCTIBITAHUS TECTUPOBAHUS;
aBTOMAaTH3AIUN ANMEKTPUIECKIX NPUMEHSTD
pacyeToB U | anmapaToB U | COBpeMEHHbIE
MOZETPOBAHUSI. KOHTPOJIUPOBATh | MPOTPaMMBI "

KaueCcTBO o0opynoBaHue st

MIPOBOIMMOTO aBTOMAaTH3aIUN

TECTHUPOBAHUS; pacyeToB U

MIPUMEHSTh MOZETTPOBAHUSI.

COBpPEMEHHBIE

MIPOTPaMMBI "

o0opynoBaHue

IS

aBTOMaTHU3aLUU

pacueToB "

MOJIETUPOBAHHS.

Biaajgerb | OOyuaronuiics He | OOyuaronuiics OO6yyaromumcs Ob6yuarommuiics
BIIaJICET WIN B | BIaJICET B HETOJHOM | JOIMYCKAIOTCS CBOOOJIHO
HEJI0OCTATOYHOM o0beMe U MpOSBISET | HE3HAYUTEIbHBIE | IPUMEHSET
CTETICHU BJIJICET | HEOCTATOYHOCTD OImHOKH, MIOJTy4YCHHBIC
HaBBIKAMU: BIIAJICHUS HETOYHOCTH, HaBBIKH, B IOJHOM
CBOOOIHO HaBBIKAMU: 3aTpyJAHEHUS, o0beMe  BlajmeeT
OIIepUPOBAThH CBOOOIHO YaCTUYHO HaBBIKAMU:
OCHOBHBIMHU 3aKOHaMH | ONIEpUPOBATh BJasieeT CBOOOJIHO
NEKTPOTEXHUKH U | OCHOBHBIMU HaBBIKAMU: OIepUpOBAThH
dopmynamu pacd€ToB; | 3aKOHAMU CBOOOIHO OCHOBHBIMH
YBEpEHHO pelarh | MMEKTPOTEXHUKU U | ONEPUPOBAThH 3aKOHaMU
npakTH4ecKue 3amadu | popMmynaMu OCHOBHBIMHU ANIEKTPOTEXHUKH U
IOPOEKTUPOBAHUS M | pacu€ToB; YBEPEHHO | 3aKOHAMH bopmynamu
IKCIUTyaTaIuu pemarb ANIEKTPOTEXHUKH | Pacy€ToB;
3NIEKTPOYCTAHOBOK; HpaKTUYECKHe u ¢dbopMynamu | yBEpEHHO pelarhb
npuoOperaTh  HOBBIC | 3aJla4u pacy€ToB; NPaKTUIECKHE
3HaHUS M YMEHHUS B | IPOCKTUPOBAHMS U | YBEPEHHO pellaTh | 3a7a4u
nporecce IKCIUTyaTaIuu MIPAaKTUIECKHE NPOCKTHPOBAHUS U
caMoo0Opa30BaHMsl M | AJIEKTPOYCTAaHOBOK; | 3a/lauu JKCIUTyaTalluu
OCBOCHHSI TIEPEIOBBIX | MPHOOPETaTh HOBBIC | MPOCKTUPOBAHHS | DJIEKTPOYCTaHOBOK;
JOCTH)KEHUHM HayKH M | 3HAHMA M YMEHHS B | M IKCIUTyaTallud | npuoOperaTh
TEXHUKH B  cdepe | mpouecce ANIEKTPOYCTAHOBO | HOBBIC 3HAHUS U
NIEKTPOIHEPTETHKH. camooOpa3oBaHusl U | K; IpuoOperaTh | yMEHHUs B Ipolecce
OBICTPO OCBOCHUS HOBBIE 3HAHHUS U | caMOOOpa30BaHUs
a/1anTUPOBATHCS K | IepeaoBbIX YMEHUS B|H OCBOEHUS
HOBBIM YCIIOBHSIM | JIOCTH)KEHUH HAyKH | IpoIecce HIepeTOBBIX
paboThI U TEXHUKH B cdepe | caMmooOpa3oBaHUs | JOCTHIKEHUH HayKu
ANIEKTPOOOOPYIOBAHU | DJICKTPOIHEPTETUKH. | U OCBOGHUS | M TEXHUKH B cepe
s; BIAJETh CrlocobaMu | ObICTPO Hepe0BbIX JNIEKTPOIHEPTETHK
HaCTPOMKH U | aJanTUpOBATbCS K | JOCTUKECHUHN .
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peryaupoBaHus HOBBIM  YCJIOBUSIM | HAYKH M TEXHUKH | OBICTPO
AJIEKTPUYECKOTO paboThI B cdepe | amanTUpPOBaThCI K
000opyI0BaHuUS; 3NIEKTPOOOOPYIOBAaH | NEKTPOIHEPTETH | HOBBIM  YCIIOBUSAM
YBEPEHHO paboTaTh C | us; BJIAJIETh | KHU. paboTsI
COBPEMEHHBIM crocobamu ObICTPO 3NIEKTPOoOOpy10Ba
000py10BaHUEM U | HaCTPOMKHU U | aJanTUpOBAThCA K | HUS; BJIaJIETh
MHCTPYMEHTaMU pEryaupoBaHus HOBBIM YCIIOBHSIM | CLIOCOOAMU
KOHTPOJSl ~ KadyecTBa | 3JEKTPUUYECKOTO paboThI HACTPOMKHU U
JIEKTPOIHEPTUH. 000pyIOBaHuUS; 3NEKTPOOOOPYIOB | PEryIMpPOBAHUS
OCBOUTHb  METOJMKH | YBEPEHHO paboTaTh | aHus; BJAJIETh | AIIEKTPUUECKOTO
JKCIEPUMEHTAIBHBIX | C COBPEMEHHBIM | CrlocO0aMu 000pyIOBaHNUS;
UCCIIEeI0BaHNN 0o0OpyIOBaHWEM U | HACTPONKHU U | yBEpEHHO paboTaTh
IEKTPOTEXHUUECKUX | HHCTPYMEHTaMHU pEryaupoBaHus C  COBPEMEHHBIM
YCTPOICTB; KOHTPOJISl KayecTBa | ANIEKTPUYECKOro | o0OpyldOBaHUEM U
npuoOpectu JIEKTPOIHEPTUH. 00opy10BaHus; MHCTPYMEHTAMHU
YCTOMYMBBIH  HAaBBIK | OCBOUTh METOAMKH | YBEPEHHO KOHTPOJISl KauecTBa
BBITIOJTHEHHUS 9KCIIEPUMEHTANIbHBIX | paboTaTh C | DIEKTPOIHEPTUH.
ANIEKTPUUYECKUX U | UCCIIEZIOBaHUMN COBPEMEHHBIM OCBOMUTb METOJIUKH
MarHUTHBIX NIEKTPOTEXHUYECKH | 000pYyAOBaHMEM U | SKCIIEPUMEHTAIbH
WU3MEpPEHHUN c|Xx YCTPOWCTB; | HHCTPYMEHTaMH | BIX HCCIIEJOBaHUI
UCIIOJIb30BAHUEM npuoOpectu KOHTPOJIA IEKTPOTEXHUUECK
COBPEMEHHOTO YCTOWUYMBBIA HABBIK | KAYECTBA ux YCTPOWCTB;
000opy/10BaHuUS; BBITIOJTHEHHUS ANIEKTPOIHEPTUH. | IPHOOPECTH
HAy4UThCS JNIEKTPUYECKUX U | OCBOMUTH YCTONYMBBIN
(uKcupoBaTh MarHUTHBIX METOANKHU HaBBIK
pe3yabTaThl U3MEpEeHU C | DKCIIEpUMEHTAJIbH | BBIIIOJIHEHUS
U3MEPEHUN U | UCIIOJIb30BAHUEM BIX UCCIIEZIOBAHUM | ANIEKTPUUECKUX H
opopMISITE  OTYETHI | COBPEMEHHOTO ANIEKTPOTEXHUYEC | MAarHUTHBIX
COIIaCHO 000pyIOBaHuUS; KHX  YCTPOMCTB; | HN3BMEPEHUU c
YCTaHOBJIEHHBIM HAy4UThCS npuobpectu HCIOJIb30BaHUEM
CTaHJapTaM. ¢duKcupoBaTh YCTONYMBBIN COBPEMEHHOI0
PE3yIbTaThI HaBbIK obopynoBaHus;
MU3MEPEHUU U | BBIOJIHEHUS HAy4HUTbCS
oQopMIIATE  OTYETHI | ANEKTPUUECKUX U | (PUKCUPOBATh
COIIaCHO MarHMTHBIX pE3yNbTaThl
YCTaHOBJICHHBIM U3MEpPEHUN C | U3MEPEHU u
CTaHJapTaM. UCTOJIb30BaHUEM | OOPMIISTH OTYETHI
COBPEMEHHOTO COIIaCHO
00opy10BaHuS; YCTaHOBJIEHHBIM
HAy4YHUTbCA CTaHJapTaM.
(buKcupoBaTh
pe3ynbTaThl
U3MEPEHUN u
oopmIATh
OTYETHI COIVIACHO
YCTaHOBJICHHBIM
CTaHJapTaMm.

6.4.2. MeToauka olleHMBAaHUS Pe3yJIbTATOB IPOMEKYTOUYHOM aTTeCTAHN

[loka3arensaMu olleHUBaHUS KOMIIETEHLIMH Ha 3Tare NPOMEKyTOYHON aTTeCTaluy 10 JTUCIUILIIMHE
«Creureopust 3JEKTPUUECKUX IeTIeld U AIIEKTPOMArHUTHOTO IOJIS» SIBJISIOTCS PE3YJbTaThl 00YUYEHHUS T10
JUCLUIUIMHE.
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OLIGHO‘-IHBIﬁ JIMCT pE3YyJIbTaTOB 06y‘-I€HI/I$I 1O JUCIHUITIIMHE

YpoBeHb
copMHpOBaHH
Koz xomnerermmm 3HaHus VYmennsa Hasrikn ocTH
KOMITETEHITUU
Ha JIaHHOM
JTarne / OIleHKa
OIIK - 3. 3HaTh OCHOBHEIC Ha YPOBHE yYMEHWH: | Ha YpPOBHE
Cnocoben 3aKOHBI MPUMEHSTh 3HAHUS | HABBIKOB:
IIPUMCHATH C€CTCCTBCHHOHAY4YH 3aKOHOB IIPUPOABI U | CAMOCTOATCIBHOTO
COOTBETCTBYIOIIN | BIX HUCIUIUIMH U MaTeMaTUKH  TPH | [UIAHUPOBAHMS
i ¢puzuko- o0mactu ux aHaJnze HKCHEPUMEHTOB U
MaTeMaTHYECKUl | IPUMEHEHUS; bu3nuecKux 00paboTku
anmnapar, MeTOJibl | TIOHUMAaTh IIPOLIECCOB U | TIOJyYEHHBIX
aHaM3a u MPUHIIUATIBI 1 SIBIICHUM; PE3yIBTaTOB;
MOJICIUPOBAHUS, | METOABI AIreOphl, JIEMOHCTPHPOBATH CIIOCOOHOCTH
TEOPETUYECKOTO H | MATEMaTHIECKOTO yMEHHE MIPaBUIIBHO
HKCIEPUMEHTAIbH | aHaJlu3a, MHTEPIIPETHPOBATh | IOAOUPAThH
oro uccienoBanus | AudQepeHuanbHOr | IOJyYeHHbIE COOTBETCTBYIOILIKE
IIPU pPeIIeHUU 0 ¥ MHTErPAILHOIO | IAHHBIE U BBIABIIATH | MATEMAaTHYECKHE
npohecCHOHAIBH | UCUUCIICHU, 3aKOHOMEPHOCTH B | HHCTPYMEHTBI  JUIS
BIX 3aJ1a4 YHUCIIEHHBIX IKCIICPUMEHTAIBHBI | OIUCAHUS
METOJIOB; X  HCCIENOBAHUSAX; | (PM3HUYECCKHX
0CO3HaBaTh dhopmynupoBaTh SBJICHUI; pPa3BUTHUE
dusnueckue BBIBOJIBI U | KpUTHYECKOTO
SIBJICHUS Y 3aKOHBI | 0OOCHOBAaHHO MBIIICHUS u
MEXaHUKH, BBIOMpATh METOMBI | aHATUTHYECKUX
TEPMOIUHAMUKH, WCCIICIOBAHUNA  HA | CIIOCOOHOCTEM
AIIEKTPUIECTBA, OCHOBE MPUMEHHUTEIHPHO K
MarHeTusMma, (byHIaMEHTAIBHBIX | HAyYHBIM
OTITHKH; BUJICTh HAy4HBIX JUCIUTUTNHAM;
B3aMMOCBS3b MIPUHITUTIOB. OombIT  paboThl ¢
MEXKY CIIOCOOHOCTB Hay4YHOM
TEOPETUUECKUMU CTaBUTHh 3aJa4d U | IUTEPaTypoi u
3HAHUSIMH ONPENEIIATh  LIEJH | CHECIUATU3UPOBAHH
C€CTCCTBCHHLIX HAYK HCCIIETIOBAaHMI B | BIMU HWCTOYHHKaAMU
U TIPAaKTUYECCKUM CBOEH JUTST MOBBIIICHUS
MIPUMEHEHUEM. npodeCcCUOHATBHON | COOCTBEHHOI
3HaTh OCHOBBI NeSITeNIbHOCTH; KOMITETEHITHH.
buzuko- YMEHHSI  BBIOPATh | IPAaKTHYECKOE
MaTeMaTHU4eCKOro a/IeKBaTHbIE MOJICNU | BJaJ€HUE TEXHUKOM
anmapara, u METOJIMKH | BBIIOJHEHHUS
HEOOXOAMMOTrO JUIsl | aHAJIM3a U PacdeTa | TCOPETHYCCKUX
MIOCTaHOBKH U OpU  BBINOJHEHWH | paCYETOB u
peleHus IPOEKTOB; HAaBBIKU | 00pabOTKH
UCCIIe/IOBATEIbCKUX | Pa3pabOTKH AMIIUPUYECKUX
3a/1a4; TOHUMATh aJITOPUTMOB U | TaHHBIX; HaBBIK
pa3inyHbIe METOIK IPaMOTHOTO
TIOIXOJIBI K MaTeMaTU4YEeCKOTO MOCTPOCHUS
MIPOBEICHUIO MOJICITHPOBAHUST | | TUIIOTE3 u
aHajau3a u KOMITBIOTEPHOTO COCTAaBJICHUS
MOJICITUPOBAHHUS COIIPOBOXKICHUS OTYETOB o
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CJIOXHBIX CUCTEM;
3HaHHE METO/IOB
OpraHu3aIuu u
UHTEpIpeTaluu
pe3yJIbTaToB
JKCIIEPUMEHTAJIbHBI
X HCCIIeIOBaHUT;
BJIaJIETh
METOAO0JOTUEN
OILICHKH TOYHOCTH
MOJIENIEN U
JIOCTOBEPHOCTHU
BBIBOJIOB.

3HATh KJIIOYEBbIE
POOIEMBI
AIIEKTPOIHEPreTuye
CKOM OTpaciy;
MOHUMATh (PUBHKY
MPOTEKAIOIINX
MPOLIECCOB U
MEXaHU3MbI
BO3HUKHOBEHUS
HEHUCTIPABHOCTEN
000opynoBaHus;
3HaTh COBPEMEHHbIE
METObI
JTUArHOCTHKHU
COCTOSIHUSI
AIIEKTPOTEXHUUYECKO
ro 000py/IOBaHMUS;
yMETh
aHAJIU3UPOBAThH
TEXHUYECKYIO
JOKYMEHTAINIO U
HOPMAaTUBHBIE aKThI.

IKCIIEPUMEHTOB;
CIOCOOHOCTH
o0OpabaTsiBaTh
pe3ybTaThl
U3MEpPEHUN u
OLICHUBATh
MOTPETIHOCTH
BBIYHCIICHUI.
YMETh BEISIBIISIT
MPUYHHBI COOEB U
OTKa30B
ANMEKTPOOOOPYIOBaH
us;  IJIAaHUPOBATH
SKCHEPUMEHTHl U
U3MEpEeHUs TUIS
MIPOBEPKU
paborocmnocoGHOCT
u CUCTEMBI
ANEKTPOCHAOKEHUS;
CaMOCTOSITENILHO
pa3pabaTbiBaTh
pEeKOMeH AN
MTOBBIIIICHUIO
HAJEKHOCTH u
3¢ hEeKTUBHOCTH
(YHKIIMOHUPOBAHH
S DHEPTrOCHUCTEM;
a¢hhexTuBHO
WCIIONB30BATh
METO/IbI
AQHATUTUYECKOTO U
AKCIEPUMEHTAJIBHO
ro HCCIEAOBaHUS B
MPaKTUYECKON

NS TeTbHOCTH.

10

pesynbraTam
HCCIIEIOBAaHUM;
OTIBIT
CaMOCTOSITEJIbHOTO
MIPOBEICHHUS
nmabopaTopHO-
IKCIIEPUMEHTATIHLHO
71 paboThl u
MOJITOTOBKH
TEXHUYECKUX
JIOKYMEHTOB;
COBEpUICHCTBOBAHU
e
npodeccuoHaIbHOT
0 MacTepcTBa MyTeM
MOCTOSTHHOTO
U3y4YeHUs
COBPEMEHHBIX
TEXHOJIOTU I u
HOBBIX METOIOB
HAyKU U TEXHUKU.
ObITh  CIIOCOOHBIM
TPaMOTHO
MHTEPIIPETUPOBATH
MOKa3aHUs
U3MEPUTENbHBIX
npubopoB "
JAaTYUKOB,  UMETh
HABBIKK  OBICTPOTO
NPUHSTUSL PEIICHUI
B aBapUIHBIX
CUTYaIUsIX;
obmanarh
CIIOCOOHOCTBIO
cobuparb u
CUCTEeMAaTU3UpPOBATh
HEOOXOTUMYIO
uHopmaro s
BEISIBIICHHUS
HapylIeHU!
TEXHOJIOTHYECKOTO
nporecca;
cBOOOIHO
OpUEHTUPOBATHCS B
COBPEMEHHOM
TEXHUYECKOU
TuTepaType u
MCTOYHHUKAX
HOPMATHBHBIX
aKTOB.

OrneHka Mo JUCIUIUINHE (cpeaHee apuMeTHIECKOE)
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OueHOYHBIH JIUCT Pe3yJbTaTOB 00y4eHHs 10 IMCHUINJINHE

YpoBeHb
chopMupoBaHH
Kon xomnetenum 3HaHUs YMeHus HaBrikn OCTH
KOMITETEHIIUU
Ha JaHHOM
Jrarne / OlleHKa
OIIK-4. 3HaTh OCHOBHBIE Ha YpPOBHE YMEHHWH: | Ha YPOBHE
Cnocoben 3aKOHBI, 3HATh yMETh HABBIKOB: CBOOOJHO
UCII0JIb30BAaTh OCHOBHBIC IIOHATHS | PACCUUTHIBATH OTIepUPOBATH
METO/Ibl aHaJIM3a | ¥ 3aKOHBI ANEKTPUUECKUE OCHOBHBIMH
Y MOJICTTUPOBAHUSL | DJIEKTPOTEXHUKH; Henu  pa3IMyHOM | 3aKOHAMU
AIEKTPUUECKUX pa3buparhcs B CJIOKHOCTH; AIIEKTPOTEXHUKH U
Lemnen u TEOPHH LICTIEU U CTPOUTH bopmynamu
AIEKTPUUECKUX CYILITHOCTH SKBUBAJICHTHBIC pacuéToB; yBEPEHHO
MalIuH SJICKTPOMATHUTHBIX | CXEMBl 3aMEIICHUS | periaTh
SBJICHUI1; IOHUMATh | PEAIbHBIX MIPaKTUYECKHE
MIPUHLIMIIBI, YCTPOMCTB; 3aJ1a4u
MPUMEHSEMBIC P | AHAJTU3UPOBATh MIPOCKTUPOBAHMS U
MPOCKTUPOBAHUU MepexoIHbIE AKCILTyaTaluu
AIEKTPUUYECKUX IIPOLECCHI B | DJIEKTPOYCTAaHOBOK;
Henei 1 MaliH. ANEKTPUUECKUX nproOpeTaTh HOBBIC
3HaTh TUIIOBbIE MalluHaX; 3HaHUS W YMEHUS B
METOJIMKHU pacueTa | MOJIb30BATHCS npoiiecce
AIEKTPUUYECKUX COBPEMEHHBIMH caM000pa3oBaHus U
nerneu u CpelICTBaMHU OCBOCHUS
AIEKTPUUYECKUX BBIYHCITUTEILHOM MePEIOBBIX
MaIIUH; BIa/I€Th TEXHUKH U | JOCTWKCHUA HayKH
MPUHLIUIIAMUA MIPOTrPaMMHOTO U TEXHUKU B cdepe
ONITUMH3AINN obecrieueHHsl  JUIA | BJIEKTPOIHEPreTHKU
PEXKUMOB PabOTHI MIPOCKTUPOBAHUS U | .
AIEKTPOOOOPYIOBaH | pacyéra OBICTPO
WS, 3HATh MpaBujia | MIEKTPUUYECKUX aJanTHPOBaThC K
ONepaTUBHON CXEM. HOBBIM  YCJIOBHSIM
KOPPEKIIMU CXeM M | yMETb  CO3JaBaThb | pabOTHI
YCJIOBH METOJMKH pacuera | 3JeKTpooOOpyI0BaH
JKCIUTyaTaluu JUIS  KOHKPETHBIX | W BJIQJIETh
AIIEKTPUUECKON TUIIOB criocobamu
anmnaparypsbl. ANMEKTPUUECKUX HaCTPOUKH u
3HaTh OCHOBHBIE CeTEel M YCTAHOBOK; | PEryJIMPOBAHUS
MIOJIOKEHUS TEOPUH | OIIEPATUBHO ANEKTPUIECKOTO
SJICKTPOMArHUTHOTO | U3MEHATh PEKUMBI | 000PYI0BAHUS;
TI0JIST; BIIAJIETh paboThI YBEpPEHHO paboTarh
METOJIMKAMU ANEKTpOLETen uj|c COBPEMEHHBIM
aHanuza u MaIluH Ipu | 00OpynoBaHUEM U
MOJIETTUPOBAHUS W3MEHEHUU WHCTPYMCHTAMH
AIEKTPUUYECKUX BHEIIHUX (DAKTOPOB | KOHTPOJIS KayecTBa
Henen 1 MamiuH; W ANIEKTPOIHEPTUH.
pa3buparhcs B BO3HHKHOBEHUU OCBOUTH METOIHMKHU
pacuerax HETOJIAJIOK; AKCIIEPUMEHTAIIbHBI
JJICKTPOMEXaHWYEC | OPraHU30BBIBATH X UCCJIEIOBAHUMN

65




KHUX BEJINYWH; MOHHUTOPHHT ANEKTPOTEXHUYECKH
MOHUMATh BIUAHUE | pabounx X YCTPOICTB;
KOHCTPYKTHUBHBIX XapaKTEPUCTUK npuodpecTu
0COOCHHOCTEH U ANEKTPOOOOPYIOBaH | YCTOMUMUBBIA HaBBIK
MaTepuaioB Ha WS U CBOEBPEMEHHO | BBITTOIHEHUS
XapaKTEePUCTUKH BHOCUTbH U3MEHEHHUS | DNEKTPUYECKUX U
AIEKTPUIECKUX B paboyrie CXeMbl U | MATHUTHBIX
YCTPOMCTB. PEKUMBI. M3MEPEHUN c

YMETh  COCTAaBJISITH | HCIIOJIb30BAHUEM

pacueTHble  CXEMbI | COBPEMEHHOTO

ANEKTPUICCKUX 000pyIOBaHUs;

nemneun U | HAYYUTHCS

ANIEKTPUUECKUX ¢buKcupoBaTh

MalluH;, BbIOUPATh | pe3yIbTaThl

ONTUMAIILHYIO U3MEpPEHUN u

CXeMy 3amelleHusi | 0popMIIATh OTUETHI

JUIS ~ KOHKPETHOTO | COTJIACHO

TUTMIA  YCTPOICTBA; | YCTAaHOBIEHHBIM

MIPOBOJIUTH CTaHJapTaM.

UCIIBITaHUS

ANEKTPUICCKUX

anmnapaToB u

KOHTPOJIUPOBATH

Ka4ueCTBO

MIPOBOIUMOTO

TECTUPOBAHUS;

MIPUMECHSITh

COBpEMEHHbBIE

MIPOrPaMMBbI u

obopymoBanue st

aBTOMAaTH3AINH

pacueToB u

MOJICTTUPOBAHHSI.
Onenka no AUCHUILTHHE (cpenHee apudMeTndeckoe)

O1eHKa «OTIAMYHO» BBICTABISETCS, €CIIN CpeiHee apu(PMETHIECKOE HaXOJUTCS B MHTEpBaJIe OT 4,5
1o 5,0.

OreHKa «XOpOIIO» BBICTABISETCS, €CIH CpeHee apupMETHIEeCKOe HAXOJUTCsI B MHTEpBaje ot 3,5
o 4,4.

OI_IGHKa «y,[[OBJIeTBOpI/ITeHBHO» BBICTABJIACTCsA, €CJIH cpe;[Hee apI/I(bMeTI/I‘ICCKOG HaXOOUTCsI B
uHTEepBase 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 1o 2,4.

[IpomexxyTounas arrecranus oOydaromuxcs B (opMe SK3aMeHa IMPOBOIUTCS IO pe3yibTaraM
BBITIOJIHEHHUSI BCEX BHJIOB y4YeOHOH pPabOThI, MPENyCMOTPEHHBIX YUYEOHBIM IUIAHOM IO JUCITUTIIMHE
((CHGI_[TGOpI/IH BHCKTpI/I‘ICCKI/IX ueneﬁ nu BHGKTpOMaI‘ HUTHOTO ITIOJISA, HpI/I 3TOM y‘-II/ITI:IBaIOTCH peBy.HLTaTI:I
TEKYIIEro KOHTPOJISI YCIIEBAaEMOCTH B TeUeHHe cemecTpa. OleHKa CTENeHN JOCTIKEHUS 00yJaroIIMMHUCs
HJIaHI/IpyeMI:IX peByJIbTaTOB 06yquI/1;1 110 OUCIUIIIINHEC HpOBOI[I/ITCSI HpeHOI[aBaTCJICM, BeIIYH_[I/IM 3aHATHUA
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O AUCHUIIIIMHE MCTOJ0M 3KCHepTHOﬁ oueHku. Ilo uroram HpOMeXCYTOQHOﬁ arTcCTaluu 1o JUCHHUIIIINHE
BBICTABJIACTCA OLICHKA «OTJIMYHOY, «XOPOILIO», KYyAOBJICTBOPUTCILHO» UIIN «HCYAOBJICTBOPUTCIILHOY .

Ixana oueHuBanuga Onucanue

BrinonHeHs! Bce BUAbl y4eOHOM paboThl, IPeIyCMOTPEHHBIE YUEOHBIM IJIaHOM.
CryneHT  JOEMOHCTpPUpPYET  COOTBETCTBUE  3HAaHUN, YMEHUH, HaBBIKOB
NpUBEIEHHBIM B Tabmuuax IOKas3areseil, omnepupyer NnpuoOpeTeHHBIMU
OtinyHO 3HAHUSAMHU, YMEHUSMH, HAaBbIKAMU, IIPUMEHSAET UX B CHUTyalUAX IOBBILICHHON
cinoxkHocTd. [Ipm 3TOM MOryT OBITH JONYIIEHbl HE3HAYUTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYAHECHM IIPU aHATUTUYECKUX ONEPALMAX, [IEPEHOCE 3HAHUN U
YMEHUH Ha HOBBIE, HECTAH/IAPTHBIE CUTYyAalUH.

BeimonaeHs! Bce Buibl y4eOHOM paboThI, MPEAyCMOTPEHHBIC YUEOHBIM IIAHOM.
CTyneHT JEeMOHCTPUpPYET HEMOJHOE, MpPaBUIbHOE COOTBETCTBHE 3HAHUIA,
YMEHHI, HABBIKOB IPUBEICHHBIM B Ta0IHIIaX MOKa3aTelel, T100 eClIu IPH 3TOM
ObUTN IOTYIIEHBI 2-3 HEeCYIIECTBEHHBIE OLITHOKH.

Xoporio

BrimonHeHs! Bce BUBI y4eOHOH paboThl, MPEeyCMOTPEHHBIE YYEOHBIM TIITAHOM.
CryneHT HNEeMOHCTpHUPYET COOTBETCTBHE 3HAHMH, B KOTOPOM OCBEIIEHa
OCHOBHasl, HanOosee BaXKHask YacTh Marepuaia, HO MpPU STOM JOMYIIeHa OfHA
3HAUUTEIbHAs! OIINOKA WM HETOUHOCTb.

VYIOBIETBOPUTEIIBHO

He Bwimonuen oauH wiu Oosee BUAOB yueOHOW pabOThI, MPEdyCMOTPEHHBIX
yaeOHbIM TUTaHOM. CTYICHT JAEMOHCTPHPYET HETOJHOE COOTBETCTBHE 3HAHUM,
YMEHH, HABBIKOB MPHUBEACHHBIM B TalMuIaX IOKa3aTenei, JOMyCKaIoTCs
3HAYUTEIHFHBIC OINOKH, TIPOSIBIISIETCS OTCYTCTBUE 3HAHUHN, YMEHH, HABBIKOB T10
psAoy TMOKa3arened, CTYAEHT HCHBITHIBACT 3HAYUTENIbHBIC 3aTPYIHEHUS IpU
ONIEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU MPU UX TIEPEHOCE HA HOBBIE CUTYAIIUH.

HeynosneTrBopuresnbsHO

7. DJIeKTPOHHasi HH(pOpManOHHO-00pa3oBaTe/IbHAA Cpela

Kaxxapiit oOyuatomniuiicss B Te4eHHE BCEro neprosia o0ydeHHsl 00ecreyuBaeTCsl HHIMBUYaTbHbIM
HEOTPAaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(OpMaIMOHHO-00pazoBarenbHoi cpene Yebokcapckoro
uHcTUTyTa (prumana) MOCKOBCKOTO TMOJUTEXHUYECKOTO YHHUBEPCUTETA W3 JIFOOOW TOYKH, B KOTOPOM
UMeeTcss JOCTYHn K MH(OPMAIlMOHHO-TEICKOMMYHHUKAMOHHOW cetn «MHTepHeT» (namee — ceTb
«HTepHeT»), KaKk Ha TePPUTOPUH PHUIHaNa, TaK U BHE €€.

OnekTpoHHas HWH(GOPMALMOHHO-00pa3oBaTeNbHast Cpefa — COBOKYNHOCTh HMH(OPMAIMOHHBIX U
TEJIEKOMMYHHUKALIMOHHBIX TEXHOJIOTUI, COOTBETCTBYIOIINX TEXHOJIOTUYECKUX CPEICTB, 00ECIECUNBAIOIIUX
OCBOEHHE O00y4aromMMHUCS 00pa30BaTENbHBIX IMPOrPaMM B TOJIHOM OOBbEME HE3aBUCHMMO OT MECTa
HAXOXKACHUS 00yUYarOLUXCS.

DnexTpoHHas HHPOPMAIIMOHHO-00pa3oBareIbHas cpeia 00eceunBacT:

a) JOCTyNl K Y4YeOHBIM IUIaHaM, pa0OYMM MporpaMMaM JUCIUIUIMH (MOIyJeH), NpPaKTHK,
AIIEKTPOHHBIM Y4eOHBIM M3JIaHHUSIM M 3JICKTPOHHBIM 00pa30BaTE/IbHBIM pecypcaM, YKa3aHHBIM B pabouux
mporpamMmax JTUCIUILIAH (MOYJIeH ), MPaKTHK;

0) popmupoBaHHE FMEKTPOHHOTO TOPTHOINO 00YUAIOIETOCs, B TOM YHCIIE COXPAHEHHUE ero padoT
1 OIICHOK 3a TH pabOTHI;

B) (ukcamuio xoma o0Opa3oBaTeIbHOIO MpoOIEcca, Pe3ysbTaTOB MPOMEXKYTOUYHOM arTecTallud U
pe3ynbTaTOB OCBOCHHMSI MPOTrpaMMBbl OaKalaBpHara;

I') IpoBeldcHHE Y4YEOHBIX 3aHATHUH, MPOLENYp OLEHKH pe3ylbTaroB OOy4YeHHs, peanu3anus
KOTOPBIX MPEIYyCMOTPEHA C MPUMEHEHUEM DJIEKTPOHHOIO 00yuUeHUsl, JUCTAaHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM;

1) B3aUMOJICHCTBUE MEX/1y Yy4aCTHUKaMU 00pa30oBaTeIbHOTrO MpoIiecca, B TOM YUCIIE CHHXPOHHOE
U (WIKM) aCHHXPOHHOE B3aUMOJICHCTBHUS OCPEACTBOM ceTH « HTepHEeT».
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@OyHKIIMOHUPOBAHUE 3JIEKTPOHHONH HH(OPMAIMOHHO-00pa30BaTebHON Cpeabl oOecreunBaeTcs
COOTBETCTBYIOIIMMH CpPEACTBAMH WH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH W KBanu(uKamuei
paOOTHUKOB, €€ UCTIONIBb3YIOIIUX U TOAICPKUBAIOIIUX.

QOYHKIIMOHUPOBAHUE AJIEKTPOHHON HH(OPMAIIMOHHO-00Pa30BaTEeIbHON CpeIbl COOTBETCTBYET
3aKkoHozarenbcTBy Poccuiickon denepannu.

OcnoBubIME cocTaBisitomumu DUOC unuana aBiastoTCA:

a) calT uWHCTHTYyTa B ceTu VHTepHeT, pacnojokeHHBbIH Mo aapecy www.polytech21.ru,
https://chebpolytech.ru/ koTopsrit o6ecrieunBaeT:

- J0CTyn 0Oydyaromuxcsi K y4yeOHbIM IUIaHaM, pabouuM IMporpamMmaM JUCIHIUIMH, MPaKTHK, K
W3IaHUSM 3JIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM, AJIEKTPOHHBIM HH()OPMAIIMOHHBIM U 00pa30BaTeIbHBIM
pecypcaM, yKa3aHHbIX B pabouumx nporpammax (paszensl caiita «CseneHus o0 oOpa3oBaTelabHOM
OpTaHU3aIIN»);

- nHpopMHUpoBaHUe 00ydaroIuUXcsi 000 BceX U3MEHEHUAX yueOHOro mporecca (HOBOCTHAs JICHTa
caiita, JJeHTa aHOHCOB);

- B3aUMOJICUCTBHE MEXAYy Y4YaCTHHKAMH OOpa30oBaTeJbHOrO Ipolecca (Mmoapas3aensl caira
«3aaTh BONPOC TUPEKTOPY»);

0) odpunManIbHBIC IEKTPOHHBIE ajpeca MOApa3/eNeHUul U COTPYAHUKOB MHCTUTyTa ¢ SHOeKc-
noMeHOM (@polytech21.ru (cnMcoK KOHTAaKTHBIX JaHHBIX MojpaszieneHudl @dunuana pa3MellieH Ha
opunmansHoM caiite ®unmana B paszgene «KOHTakTbD», CIHUCKA KOHTAKTHBIX —OQHUIMAIBHBIX
ANIEKTPOHHBIX JAaHHBIX IIperojaBaTenield pasmenieHsl B noapasznenax «Kadenpsr») oOecrieunBarot
B3aMMOJICHCTBUE MEX/1Y YUaCTHUKaMH 00pa30BaTeIbHOTO MpoIiecca;

B) JIMYHBIA KaOuHeT oOyuaromierocs (moprdosino) (BXox B JMYHBIM KaOWMHET pa3MelleH Ha
opunmansHoM caiite @unmana B pasaene «CTyaeHTy» monpasjene «JIeKTpOoHHas HH(OPMAIMOHHO-
oOpasoBarenpHasi cpena») BKIOYAeT B ce0s MopTHONHO CTyAeHTa, dJIEKTPOHHBIC BEIOMOCTH, PEUTHHT
CTYJICHTOB U 00€eCIIeUNBALT:

- (¢ukcanuio xona 00pazoBaTEIBLHOTO Ipollecca, Pe3ybTaTOB MPOMEKYTOUHOM arTrecTaluu U
pEe3yJIbTaTOB OCBOEHUS 00pa30BaTENbHBIX IPOrpaMM 00yUaroIUMHUCH,

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

T) OJEKTPOHHBIC OWOIMOTEKH, BKJIIOYAIOIINE JIIEKTPOHHBIE KaTallOTH, TOJHOTEKCTOBEIC
JOKYMEHTBl W OOECNeUYMBAIOLIME JOCTYyNl K Yy4eOHO-METOAMYECKUM MaTepualiaM, BBITYCKHBIM
KBATM(PUKAIIMOHHBIM padoTam | T.1I.:

UYeboxkcapcekoro unctutyTa (punuana) - « IPBUCH

N) 2NIeKTpoHHO-OuOmuoteynsle cuctembl (OBC), BKIOYaOmMe HIEKTPOHHBIM 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
JTIOKyMEHTO000pOoT Mex 1y Punnanom u YHUBEPCUTETOM;

n) cuctema «1C VYmopasienne BY30om DnekrpoHHbI AekaHar» (MOCKOBCKUI MOMUTEXHUYECKUN
yHUBEpcUTET) olecreunBaeT  (UKCAUI0  Xofa  00pa3oBaTeIbHOrO  Mpolecca,  pe3ylbTaToB
POMEXYTOUYHOH aTTecTallu U Pe3yabTaTOB OCBOCHHs 00pa30BaTeNbHBIX IPOrpaMM 00yUaroIuMucs;

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

a) cuctema  «AOuTypueHT»  obOecrmeuynBaeT  JIOKyMEHTaJIbHOE  aBTOMAaTH3MPOBAHHOE
COIIPOBOX/IEHUE pabOThl MPUEMHON KOMUCCUU

8. IlepeyeHb OCHOBHOW W /ONOJHHUTEJBbHOH Y4eOHOW JIMTEPATypbl, HEOOXOAUMOM ISl
O0CBOCHMUSA NJUCHUITIJIMHBI
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OcHoOBHas JuTeparypa:

1. Anues, U. 1. DnekTpoTexHUKa U AJIEKTPOOOOpyIOBaHNE: 6a30BbIE OCHOBBI : YUSOHUK IS
By30B / . U. AnmneB. — 5-e u3n., ucnp. u gon. — Mocksa : M3narensctBo IOpaiit, 2026. — 291 ¢. —
(Briciee o6paszoBanue). — ISBN 978-5-534-04254-2. — Texkct : snexTpoHHBIH // OOpa3zoBarenbHas
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 : M3aarensctBo FOpaidT,
2025. — 245 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-08894-6. — Tekct : aleKTpOHHBIN //
Oo6pazoBarensHas miargopma KOpait [caiit]. — URL: https://urait.ru/bcode/562777 (nara oOpamieHus:
29.04.2025).

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

4. HoBoxwunos, O. II. DnexrporexHuka (Teopus sJIeKTpuueckux ueneit) B 2 4. Yacte 1.
yueOHuK 11 By30B / O. I1. HoBoxxunoB. — Mocksa : M3narensctBo FOpaiit, 2025. — 403 c. — (Boicmiee
oOpazoBanue). — ISBN 978-5-534-04038-8. — Tekcr : snexTpoHHbIi // OOpa3zoBarenbHas miardopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/561737 (nata o6pamenus: 29.04.2025).

3. Hosoxwunos, O. I1. DnexTpoTexHuka (Teopus dIEKTpHUECKHX 1emnei) B 2 4. Yactp 2.
yueOHuK 11 By30B / O. I1. HoBoxxkunoB. — 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 (nara obpamenus: 29.04.2025).

6. OcHoBsl Teopun 1enei. COOpHUK 3a1ay : yueOHOe mocoOue i By30B / MOJ pelakiueit
B. I1. [TonoBa. — 4-e wu3n., mepepad. u gom. — Mocksa : U3narensctBo FOpaiit, 2025. — 285 c¢c. —
(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 AEKTpoTeXHUKH. B 2 T. Tom 1. Dnexrpuueckue
nenu : yaeOnuk s By3oB / JI. A. becconoB. — 12-e u3z., ucnp. u gon. — Mocksa : M3narenscTBO
KOpaiit, 2020. — 831 c. — (Bsicmiee oOpazoBanue). — ISBN 978-5-534-10731-9. — Tekcr :
anektponnbiii // OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/456410 (mara oOparieHus:
29.10.2020). TeopeTnueckre 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 MEKTpPOTEeXHWKU: Yueb. mma  Byszos/ K.C. JlemwupusH, JI.P.
Heiiman, H.B. KopoBkun, B.JI. UeuypuHn. —4-e uzm., Aom. it caMocT. uzydenus kypca. — CII6.: ITurep.
—T.2. —2003. -576 c.

4. Metonbl  pacueTa DIEKTPHUYECKUX  LEMeHd, COAepIKaIUX YETHIPEXMONMIOCHUKH U
yIpaBJIsieMbIe IEMEHTHI: METOIUYEeCKUE YKa3aHUs K KypCOBO# padoTe M0 TEOPHH HIEKTPUICCKUX TICTICH
/YTATY. Cocrt.: T.W. I'yceiinona, JI.C. Measenesa — Y a, 2007, 28 c.

9. MpodeccrnoHanbHbie 6a3bl AaHHbBIX U UHPOPMALMOHHO-CNIPABOYHbIE CUCTEMDI

[IpodeccronansHas 6aza TaHHBIX
1 HH()OPMAIIOHHO-CIIPAaBOYHBIE Wudopmanus o npaBe COOCTBEHHOCTH (PEKBU3UTHI I0TOBOPA)
CUCTEMBI

Odunmansuelii caidt Electronic Caiit mpencrasnser co0oi  OQHUIMANBHYIO — IUIOLIAJIKY,

Workbench (EWB) NpeIHAa3HAUCHHYI0 11 3HAKOMCTBA C  BO3MOXKHOCTSMH

https://electronicworkbenchewb.co | mporpammsl ~ Multisim  (mpeemMHHIIa  W3BECTHOW  Cepuu

m Electronics Workbench). DtoT pecypc mnpemnHasHadeH m1is
WH)KEHEPOB-Pa3padOTUMKOB, MperojaBaresiied M CTYICHTOB,
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3aHUMAIOIUXCA  IPOEKTUPOBAHUEM, MOJEIMPOBAHUEM U
TECTUPOBAHUEM NIEKTPOHHBIX CXEM.
I"apanT (cipaBo4HO-IIpaBOBast YHuBepcaibHas CIIpaBOYHas IIpaBoOBas cCUCTEMA,

cucremMa)
https://www.garant.ru/

npeaiiararomas UCYCPIIbIBAIOIIY O 6a3y HOPMATHBHBIX aKTOB,
KOACKCOB, 3aKOHOB U TH.

32.

IIporpammHoe o0ecnieueHne (JIMIEH3UOHHOE U CBOOOIHO pacpoCcTpaHsaeMoe), HCI0JIb3yeMoe
MPHU OCYNIeCTBIEHHH 00Pa30BaTEeIbLHOI0 MpoLecca
Nudopmanus o npase
[Iporpammuoe degrrer p
Aynuropust COOCTBEHHOCTH (PEKBU3UTHI
oOecrieyeHue
JIOTOBOPA, HOMEP JIMLEH3UHU U T.11.)

Ne 2136 YuebGnas aymutopus st Windows 7 OLPNLAcdmc norosop NeJI03 ot 30.05.2012) ¢
MPOBEICHHS] YYEOHBIX  3aHITHIA g‘l’nocgorljgamemm“ 0r 29.04.14 m
BCEX BHJOB, IPEYCMOTPEHHbIX (Gecepounas miensIs)
[porpamMmmon CPEAHCTO | Kaspersky Endpoint Security CyO6/ULIEH3MOHHEIH JI0r0BOP
npodeccuoHaIBHOTO Jus 6usHeca — Pacompennstit | Ne977_1049.EI1/25 ot 10.12.2025
oOpazoBaHust/6akanaBpuara/ Russian Edition. 150-249 Node
crenuanurera/ MarucTpaTypél, 2 year Educational Renewal

OCHalICHHas O60py,[[0BaHI/IeM n

TEXHUYCCKUMU cpeacrBaMu
oOyueHus, COCTaB KOTOPBIX
ONpeaesIeTCs B pabounx
porpamMmax JUCLUIUINH
(Momyei)

JlaGoparopus rpaduku u au3aiiHa
Kabuner Ge3zonacHoctu
KHU3HEJEATEITbHOCTH U HKOJIOTUU

License

Yandex Opay3zep CBoOoIHOE pacTpocTpaHsIeMoe
HnporpaMMHOe obecriedeHue (beccpodnas
JIUIICH3US)

MTC Jlunk 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

HOMep JIHLEeH3un-42661846 ot
30.08.2007) ¢ porcornameHusiMu oT
29.04.14 1 01.09.16 (6eccpounast
JIUIICH3US)

Ne 2066 YueGHnas aynuTopust uis
OpOBEIEHUsI  Y4EOHBIX  3aHATHIM
BCEX BHUIOB, IIPETyCMOTPEHHBIX
IIporpamMmoin CpeaHero
podeccuoHaIBLHOTO
oOpa3oBaHust/OakanaBpuara/
cnenuanureTa/ MarucTparypsl,
OCHAIleHHass 000pyAOBaHHEM H

TEXHUYCCKUMU cpeacrBaMu
oOyueHus, COCTaB KOTOPBIX
ONpeaeseTCs B pabounx
porpamMmax JUCLUIUINH
(Momymeit)

KabOuner COIIMaJIbHO-
TYMaHHUTapHBIX JUCHUIIIINH

Kaspersky Endpoint Security
Juisi OusHeca — PacimpeHHsbIid
Russian Edition.

CyOnuLIeH3HOHHBIN IOTOBOP
Ne977_1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc
Windows Server 2012

norosop NeJI03 ot 30.05.2012) ¢
norncornameHusmu ot 29.04.14 u
01.09.16

(beccpounast TUIICH3US)

MS Windows 10 Pro

norosop Ne 392 469.223.3K/19 ot
17.12.19 (beccpoyHast TUIICH3MS)

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

HOMeDp JIHIEeH3nU-42661846 ot
30.08.2007) ¢ morconTameHAusIMH OT
29.04.14 1 01.09.16 (6eccpounas
JIUTICH3HS)

Eclipse IDE for Java EE
Developers,

NET Framework,

JDK 8,

Microsoft SQL Server Express
Edition,

CcBOOOJTHO pacrpocTpaHseMoe
porpaMMHoe obecrnieueHue (oeccpodnas
JIUTICH3MS)
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Microsoft Visio Professional,
MySQL Installer for Windows,
NetBeans,

SQL Server Management
Studio,

Microsoft SQL Server Java
Connector,

Android Studio,

IntelliJ IDEA.

KOMITAC-3D v20 u v21

Cy6munen3nonssIi qorosop Ne Hm-22-
00044 or 21.03.2022
(6eccpodnast TUTICH3MS)

MathCADv.15

Cy0mut. toroBop Ne39331/MOC2286 ot
6.05.2013)

HOMep JnieH3un-42661846 ot
30.08.2007) (GeccpouHas JIUIIEH3MS])

SimInTech

OTeyecTBEeHHOE TTPOTPAMMHOE
obecrieueHne

AdobeReader

CBOOOIHO pacrpoCTpaHsIEMOe
mporpaMMHOe obecrieueHue (Oeccpounas
JIMLICH3HS)

AdobeFlashPlayer

CcBOOOJIHO pacrpocTpaHseMoe
porpaMMHoe obecrneueHue (6eccpodnas
JIUTICH3MS)

Microsoft Visual Studio 2019

CBOOOJTHO pacrpoCTpaHIEMOe
mporpaMMHOe obecrieueHue (beccpounas
JIMLICH3HS)

Python 3.7

CcBOOOITHO pacrpocTpaHseMoe
porpaMMHoe obecrneueHue (oeccpodnas
JIUTICH3MS)

PascalABC

CBOOOIHO pacnpocTpaHsieMoe
mporpaMMHOe obecrieueHne (Oeccpounas
JIUIICH3HS)

AIMP

OTEYECTBEHHOE CBOOOTHO
pacrpocTpaHsieMoe MporpaMMHOE
obecneyeHue (0eccpodHast JIUICH3HSI)

Ne 103a ITomenienue
CaMOCTOSITCIILHOU
oOyJarommxcs

TUTSt
paboThI

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

CyOnuIeH3nOHHBIN TOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

MS Windows 10 Pro

moroBop Ne 392 469.223.3K/19 ot
17.12.19 (beccpounast TUIICH3MA)

AdobeReader CBOOOJTHO pacrpoCcTpaHseMoe
porpaMMHoe obecrnieueHue (6eccpodnas
JIUTICH3MS)

I'apant- cpaBouHO-IpaBOBas JHorosop NeC-002-2025 ot 09.01.2025

crcrema

Yandex Opay3ep cBOOOIIHO pacpoCTpaHIeMoe

mporpaMMHOe obecniedeHne (Oeccpounas
JUTICH3HSA)

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

HOMep JnieH3un-42661846 ot
30.08.2007) ¢ morcornameHus M| OT
29.04.14 1 01.09.16 (6eccpounas
JTUTICH3MS )

AIMP

OTEYECTBECHHOE CBOOOTHO
pacmnpocTpaHsIeMoe IPOrPaMMHOE
obecrieuenne (beccpodHast TUTICH3MS)
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11. MarTepua/jibHO-TeXHHYECKOe o0ecreyeHne

AUCHHUILIHHBI

Tun u HoMep moMenIeHUs

[lepedeHs OCHOBHOTO 000OPY/IOBaHUS U
TEXHUYECKHUX CPEIICTB O0yUCHHSI

YueOHast ayIuTOPUS ISl TPOBEICHUS YYCOHBIX
3aHATUHN BCEX BUIOB, IPEAYCMOTPEHHBIX IIPOrpaMMOi
cpeaHero npodeccuoHaIbHOTO
oOpa3oBanwusi/OakanaBpurara/crenuairera/
MarucTpaTypbl, OCHAIICHHAs 000PYI0BaHUEM U
TEXHUYECKUMHU CPEJICTBAMH OOYYCHUS, COCTAB
KOTOPBIX OIpeNesieTcs: B pabouux mporpaMmax
JUCLUILIUH (MOIYIei)

JlaGopatopus rpaduky u gu3aiiHa

KabuHet 6e30macHOCTH KU3HENCATETbHOCTU U
IKOJIOTUHT

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

OOopymoBaHue:  KOMILIEKT  MeOenu i
y4eOHOro mpolecca; JOCKa yueOHasi; CTEHJIbI
Texunueckue CpeacTBa 00yUeHHs:
KOMIIBIOTCPHAA TCXHHUKA., MVHBTPIMG)II/II;'IHOC
00opynoBaHue (IPOEKTOP, DKpPaH)

VYuebHas ayAuTOpHs JUIsl TPOBEIECHUS YUeOHBIX
3aHATUHN BCEX BUOB, IPEYCMOTPEHHBIX IPOrpaMMOM
CpeaHero npodeccnoHaIbHOro
oOpa3oBanwusi/OakanaBpuara/ ceraimTeTa/
MarucTpaTypbl, OCHaIlleHHas: 000PyI0BaHUEM U

O0OopynoBaHUE: KOMIUIEKT MeOelnu  JUId
y4eOHOr0 IIpoIecca; 10CKa yueOHas; CTeHIbI

TexHudeckue CpeICcTBa o0y4eHHUS:
TEXHUYECKUMHU CPEJICTBAMH OOYYCHUS, COCTAB ”
KOMIIBIOTEPHAS] TEXHHKA; MYIETUMETUHHOE
KOTOPBIX OTIpe/eNsieTcsl B pabodyrx mporpaMmmax
9 ob6opynoBanue (IPOEKTOP, IKPaH)
JTUCIUTLIUH (MOYJei)
Kabuner coruaibHO-TyMaHUTAPHBIX TUCIUTUIAH
Ne 2066 (r. Yebokcapsl, yi. K.Mapkca, 60)
OO6opynoBaHue: KOMIUIEKT MeOenud  Juis
y4eOHOro Tpoliecca;
. Texuuueckue CpeICTBa o0yueHwus:
[Tomemienue st caMOCTOATEIHHON PaOOThI
KOMITBIOTEPHAsI TEXHUKA C BO3MOXKHOCTBIO
o0yuaromuxca nofkiroueHuss Kk cetu  «UHTepHeT» W
Ne 103a (. Yebokcapsl, yn. K.Mapkca, 54) p
oOecriedeHneM JIOCTylma B DJIEKTPOHHYIO
nHPOPMAIIMOHHO-00pa30BaTENbHYI0  CPEny

dunuana
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12. Meronnueckune yka3aHus JJis1 00y4aouerocsi o 0CBOCHUI0 1M CHUNIMHBI

Memoouueckue ykazanua 01: 3aHAMUN J1EKYUOHHO20 MUNa

B Xozie nexknnoHHBIX 3aHATHI oOydaromieMmycsi He0OXOJMMO BECTH KOHCIEKTHpPOBaHHE Y4eOHOTO
Mmarepuaia, oopamarb BHUMaHHE Ha KaTeropuu, (OpMyIHPOBKH, PACKPBIBAIOIINE COIEPKAaHUE TEX WIIH
WHBIX SIBJICHUN U MPOIIECCOB, HAYYHbIE BBIBOJBI M MPAKTUUYECKUE PEKOMEHAIINH.

HeoOxonmumo 3ajaBaTh MpENoAaBaTeNl0  YTOUHSAIONIME BOMPOCHI C  LEIbIO  YSICHEHUS
TEOPETHUECKUX TIOJOXKEHUHN, pa3pelieHus CIOpHBIX cuTyanuid. llemecoobpa3Ho mopabaTwiBaTh CBOM
KOHCIIEKT JIEKIIUH, JIeasi B HEM COOTBETCTBYIOIINE 3alIUCU U3 OCHOBHOM U JOIOJHUTENIBHOM JINTEPATYPBI,
PEKOMEHI0BaHHOM IMpenoAaBaTesieM U IPeyCMOTPEHHON yueOHOM MporpaMMoi TUCHUTUIHHBI.

Memoouueckue ykazanusa 01 3aHAMUI CEMUHAPCKO20 (NPAKMUYECK020) muna.

[TpakTrueckue 3aHATHA TO3BOJSIOT pa3BUBAaTh y OOYYarOIIErocsi TBOPYECKOE TEOPETUYECKOE
MBIIUIEHUE, YMEHHE CaMOCTOSTEIIBHO H3y4daTh JIUTEpaTypy, aHAJIW3UPOBaTh IPAKTHUKY; ydaT YETKO
bopMynHpoBaTh MBIC/Ib, BECTH JUCKYCCHIO, TO €CTh HMEIOT HCKJIIOUYHUTEIbHO Ba)KHOE 3HAYCHHE B
pPa3BUTUHU CaMOCTOSITEILHOTO MBIILIJIEHHUS.

[TonroroBka K MpakTHUECKOMY 3aHSITHIO BKIIIOYAeT JBa 3Tana. Ha mepBom sTtame oOywaromuiics
IUTAHUPYET CBOIO CAMOCTOSATENIbHYIO paboTy, KOTOpast BKIIOYAET: YSICHEHHUE 3a/1aHUS Ha CAMOCTOSTEIIbHYIO
paboTy; moadop OCHOBHOM U JIOMOJIHUTENBHOM JIMTEpaTypbl; COCTAaBIIEHUE IUIaHAa pabOThl, B KOTOPOM
OINPEAEIAIOTCS OCHOBHBIE IYHKTHI MPENCTOALIEH MOAroToBKH. CocTaBleHNE IUIaHA JUCLUIUIMHUPYET U
MOBBILIAET OPraHU30BAaHHOCTH B padoTe.

Bropoil »Tanm BKIIOYAaET HENOCPEACTBEHHYIO IOATOTOBKY K 3aHATHIO, KOTOpas HAuyMHAETCS C
W3yYEHUs] OCHOBHOM M JOMOJIHUTENbHOM JuTepaTypbl. Ocoboe BHHMaHHME MpPU 3TOM HEOOXOAUMO
00paTUTh Ha Cofiep)KaHUEe OCHOBHBIX MOJOKEHUI U BBIBOAOB, OOBSICHEHUE SIBJICHUHN U (PAKTOB, yICHEHHE
MIPAKTHYECKOTO MPUIIOKEHHSI pacCMaTPUBAEMbIX TEOPETHUECKUX BOMPOCOB. Jlanee cienyeTr moaroToBUTh
TE3UCHI JUIsl BBICTYIICHUH 10 BCEM y4EOHBIM BOIIPOCaM, BBIHOCUMBIM Ha MPAKTUYECKOE 3aHATHE WU T10
TeMe, BHIHECEHHOM Ha JUCKYCCHIO (KPYIIIbIM CTOJ), MpOIyMaTh MPUMEPHI C LENbl0 00ecrieyeH!s] TECHOM
CBSI3M U3y4aE€MOM TEMBI C peabHOMN )KU3HBIO.

['oTOBACH K AOKJIAAy WM BBICTYIUIEHUIO B paMKaX MHTEPAKTUBHOM (HOpMbI (AMCKYyCCHUs, KPYIIIbII
CTOJI), TPH HEOOXOIMMOCTH CIIEIyeT OOPAaTUTHCS 3a MOMOIIIBIO K MTPETOaBaTelNo.

Memoouueckue ykazanusa K camocmoamensHoi padome.

CamocrosrenbHas pabora 00y4aromerocs sBIsSeTCs] OCHOBHBIM CPEACTBOM OBIIAJICHUS YUEOHBIM
MaTepuaioM BO BpeMs, CBOOOAHOE OT 00s3aTelbHBbIX yueOHbIX 3aHATHH. CamocrosiTenpHas pabota
o0ydarolerocst HaJl ycBOGHHEM y4eOHOro marepuaia 1o y4yeOHOM NUCIUIIIMHE MOXKET BBIOJIHATHCS B
OuOIMOTeKe YHUBEpPCHUTETa, y4eOHBIX KaOMHETaX, KOMIIBIOTEPHBIX Kiaccax, a TakXKe B JOMAalllHUX
ycnoBusax. CopepikaHue U KOJIMYECTBO CaMOCTOSTENIbHONW paboThl 00ydaromerocs onpeaessiercs yueOHoi
IPOrpaMMOM JUCHMILIMHBL, METOINYECKUMU MaTepHajlaMy, MPaKTHYeCKUMH 3a/laHusIMU U yKa3aHUSMU
IIPEToiaBaTelsl.

Camocmosamensvnas paboma 6 ayOumopHoe 6pems ModHcem KaI0Uamn:

1) xoHCHEKTHPOBaHHE (COCTABIEHUE TE3UCOB) JICKIIHIA;

2) BBINOJIHEHUE KOHTPOJIBHBIX padoT;

3) peuieHue 3a1a4;

4) paboTy CO CITPaBOYHON M METOAMYECKON JTUTEPATYPOH;

5) paboTy ¢ HOpPMaTUBHBIMU IIPABOBBIMHU AKTaMU;

6) BBICTYIUIEHUS C IOKJIaJlaMi, COOOUICHUSIMU Ha CEMUHAPCKUX 3aHATUAX;

7) 3aluTy BHIIOJIHEHHBIX paloT;

8) yuactue B omepaTuBHOM (TEKYIIIEM) OMPOCE M0 OTACITBHBIM TeMaM U3y4aeMOU JUCITUTIIINHBI,

9) yuactHe B coOeceqOBaHUX, JIENOBBIX (POJIEBBIX) WIpaxX, AUCKYCCUSAX, KPYIVIBIX CTOJNaX,
KOH(epeHIusX;

10) ywyactue B TECTUPOBAHUU U JIp.

Camocmosamenvnas paboma 60 6HeayOUnOPHOE 6PEMA MO CEM COCOANMD U3:

1) mnoBTOpEHMSI IEKIIMOHHOTO MaTepHuaa;

2) TOATOTOBKH K MPAKTUYECKUM 3aHITUSM;
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3) wu3yueHHs yueOHOM M HAy4YHOU JUTEPATYPHI;

4) wu3yuyeHUs HOPMATUBHBIX MTPABOBBIX AKTOB (B T.Y. B AJIEKTPOHHBIX 0a3ax JaHHBIX);

5) peuieHus 3a7ad, ¥ MHbIX MPAKTHUECKUX 3alaHUH

6) TMOATOTOBKHU K TECTUPOBAHUIO U T.11.;

7) TOATOTOBKH K NMPAKTUYECKUM 3aHATUSAM YCTHBIX JOKJIAI0B (COOOLICHHH);

8) monroToBku pedeparoB MO 3aJaHUIO PENoIaBaTeNs;

9) BBINOJHEHUS KYPCOBBIX paboT, MPEAYCMOTPEHHBIX YU€OHBIM IIJIAHOM;

10) BbigeneHus HauOojee CIOXKHBIX U MPOOJIIEMHBIX BOIPOCOB MO U3y4aeMON TeMe, MOyuyeHue
pa3bACHEHHUI U PEKOMEH Al M0 JAHHBIM BOIIPOCAM C MPEMNOAaBaTeIsIMU Ha KOHCYIbTAIUIX.

11) mpoBeneHuss CaMOKOHTpOJII IyT€M OTBETOB Ha BOMPOCHI TEKYIIErO KOHTPOJS 3HAHWMH,
peleHus MpeACTaBICHHBIX B JIaHHOM ImporpaMMe 3ajad, TECTOB, HAMMCaHUs pedepaToB MO OTAEIbHBIM
BOIPOCAM MU3y4ae€MOMW TE€MBI.

Texymuuii KOHTPOJIb OCYIIECTBISIETCS B (POPME YCTHBIX, TECTOBBIX OMPOCOB, JOKJIAJI0B.

B cnywae mnpomyckoB 3aHATHM, HaIW4YUs WHIUBUAYaJIbHOIO Trpaduka oOydeHus | Ui
3aKpeIUICHUs] MPAKTUYECKUX HABBIKOB CTYJCHTaM MOTYT OBITh BBIJAHbl TUIOBBIE WHAMBHUIYyaJbHbIC
3aJJaHusl, KOTOPbIE TOJKHBI OBITH CAAHBI B YCTAHOBIIEHHBIN MTPETOIaBaTEIEM CPOK.

13. Oco0eHHOCTH peajM3alUU JMCHUIUVIMHBI JJIs1 WHBAJUAOB M JIMI ¢ OrPAHMYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

OOydeHre 10 JaHHOW JUCIUIUIMHE WHBAJIAJIOB W JIMI] C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMHU
3m0poBbs (manee OB3) ocymiecTBiuseTcss mpenojaBareieM ¢ Y4eTOM OCOOCHHOCTEH MCUXO(PU3UYECKOTO
Pa3BUTHS, MHIUBHIyAJIbHBIX BO3MOXXHOCTEH U COCTOSIHHS 3I0POBbS TAKUX O0YJAFOIIAXCS.

Jis  CTyAGHTOB C HapyLICHUSAMH OMOpHO-ABUTarenbHOM ¢(yHkimu u ¢ OB3 mo cuyxy
MIPEyCMaTPUBACTCS COMTPOBOXKICHHE JICKIIMIA W MPAKTUICCKUX 3aHATHH MYJIBTUMEIUUHBIMEA CPEJICTBAMU,
pa3gaToYHBIM MaTepPHAIIOM.

Jns crynentoB ¢ OB3 mo 3peHHI0 IpenycMaTpUBAaeTCs NPUMEHEHUE TEXHUYECKUX CPENCTB
YCHUIIGHUSI OCTaTOYHOTO 3pEHHUS, a TAKXKE MPEAYCMOTPEHA BO3MOXKHOCTh Pa3padOTKH ayInOMaTeprasoB.

[To maHHO#W AHMCHWIUIMHE OOYYCHHWE WHBAJIWIOB W JIUI] C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH
3I0POBbSI MOXKET OCYIIECTBIATHCA KAaK B ayIUTOPHUH, TaK U C UCIOIH30BAHUEM JJICKTPOHHOU
nH()OPMAITMOHHO-00pa30BaTEILHON Cpeibl, 00pa30BaTEIHLHOTO MOPTAIA U AIEKTPOHHON TOYTHI.
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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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