MHUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUSA
POCCHUMCKOH ®EJIEPAIINU
denepanibHOE FOCYIApCTBEHHOE OIOIKETHOE 00PA30BATEIBLHOE YUPEKICHUE
BBICIIETO 00pa30BaHUS
«BOpOHEKCKUY rOCYIapCTBEHHBIA TEXHUYECKUN YHUBEPCUTET)

YTBEP 1O
Hekan QakynbreTa ~__ B.A. HeGonbenn
/ /
«19» ani)enﬂ 2025 .
PABOYAS ITPOT'PAMMA

AUCIHUATUIMHBI (MOLYJIs)
«OCHOBBI PACUETOB PAAUOTEXHUUECKUX LIETIEN»

CnemnaapHocth 11.05.01 PagnodaeKkTpOHHEIE CHCTEMBI M KOMILIEKCEI
Hanpasiaennocty HHTENIEKTYaIbHbIC MPOrPAMMHO-ANIAPATHBIE CUCTEMbBI U

KOMIIJIEKCBI
KBanudpukauus Bpinyckauka UHxeHep
HopmaTtuBHbI# nepuox o0yyeHusi 5.5 aer
®opma o0yuenuss OunHas

TI'on Hayasa nmoaroroBkm 2025 1.

ABTOp NporpamMmsbl == /Xunun B.B./

3aBeayronuit kadenpoit
/OctankoB A.B./

U4

PykoBogurens OITOIT % /XKypasnés J1.B./
N

S

Boponex 2025



1. HEJIM U 3AJJAYU JUCHUATIJINHBI

1.1. Heaun 1ucuunIMHbI

oOecrieueHre CTYJEHTOB 0a30BBIMH 3HAHUSMHU W YMEHUSMU B 00JIacTH
KOMITbIOTEPHBIX PACUETOB PAIMOTEXHUYECKUX LIETIEi

1.2. 3agaum 0CBOCHUSA TUCHHUILIHMHBI
N3ydyeHnrne npuHIKUIOB MTOCTPOCHUS PAAUOTEXHUYECKHUX LIETICH.
N3ydyeHnne MeTon0B, CPEICTB M TEXHOJOTUM pacyeTa paJuOTEXHUYECKUX LETEH.
OcBoeHHE CTaHJApPTHBIX MMAKETOB MPUKIIAJIHBIX POrpaMM JJIsl pacyeTa
PAIMOTEXHUYECKHUX LICTICH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JucrumimHa «OCHOBBI pacyeToOB PAJAMOTEXHUYECKUX IETei» OTHOCHUTCS K
JTUCITUTIIMHAM 4acTd, POopMUPYEeMOl ydaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUN
(mucumIuIMHA 10 BRIOOPY) Os0Ka b.1 yueOHoro miana.

3. HEPEYEHD IINIAHUPYEMBbIX PE3YJIbTATOB OBYUEHUA 11O
JUCHUIIJIMHE
[Iponiecc n3ydenus nucHUIUIUHBI «OCHOBBI PacdyeToOB PaJUOTEXHHYECKUX
1eTei» HampaBieH Ha GOPMHUPOBAHUE CIEAYIOMUX KOMITETEHITHI:
[TK-1 — Cnocoben k 00paboTKe pe3yabTaTOB U3MEPEHUI C UCTIOIB30BAHUEM
CPEJCTB BBIYHUCIUTEIBbHON TEXHUKH, OCHOB MAaT€MaTUYECKOro oOecnedeHus u
IPOrpPaMMHUPOBAHUS

Pe3yabTaThl 00yueHHs, XapaKTepU3yoime

KoMmnerennus
chopMHUPOBAHHOCTHL KOMIIETEHIIMH

[IK-1 3HaTh KJIaCCHI, CBOMCTBA 151 XapaKTEPUCTUKU
pPaOUOTEXHUYECKUX LEMe; OCHOBBI pacuera TOKOB U
HaMpsHDKEHUH (TOCTOSIHHBIX U TAPMOHUYECKUX ) B I[ETIH; METOJIbI
pacuera PaIMOTEXHUYECKHUX ueneu IIOCPEACTBOM
COBPEMEHHBIX ITPOTPAMMHBIX CPEJICTB.

YMeTh OIIPCACIIATE OCHOBHBIC XapPaKTCPUCTUKU IIPOLICCCOB B
pPAaAuOTCXHUYCCKUX HCIIAX.

Bnaners MeToamkamMu pacdeTa IeMneid; TEXHOJIOTUSIMU pacyeTa
M aHallh3a LENneil MOCPEACTBOM COBPEMEHHBIX MPOTrPaMMHBIX
CPEACTB, 00paboTKH pe3yJIbTaToOB U3MEPEHUN c
WCIIOJI30BAaHUEM CPEJICTB BBIYUCIUTEIBLHON TEXHUKH, OCHOB
MaTeMaTUYECKOro 00eCeUeHHs] U TPOrPaMMHUPOBAHMSL.




4. OFBEM N CIUIIJINHBI
Oo61mas TPYJIOEMKOCTh JUCIIUTTAHBI «OCHOBBI pacueToB
pPaguOTEXHUYECKUX 1IETICi» cocTaBisIeT 4 3.¢.
Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHBI 110 BUIaM 3aHITUN
ouyHasi popma o0ydeHust

Bcero |Cemectpsl

Bunbr yue6HOM paboTh

4acoB 2
AyAUTOpPHBIE 3aHATHS (BCEro) 54 54
B Tom uncre:
Jlexium 18 18
JlabopaTtopubie paboTsi (JIP) 36 36
CamocrosiTesibHasi padora 90 90
Bunbl mpoMeKyTOUHOM arTecTaiu - 4 L

3a4eT C OLCHKOU
OO6uast Tpy10€MKOCTh

aKaJeMHUYCCKHUE Yachl 144 144
3.€. 4 4




5. COAEPKAHUE JUCHUTLTAHBI (MOYJIST)

5.1 Copepxanue pa3genoB IMCUUIUVIMHBI W pacnpeaejeHue
TPYAOEMKOCTH IO BUAAM 3aHATHH
ouyHasi popma 00yueHust
N HaumenoBanue TeMbl Conepxanue pasaena Jlekiy J1a6. CPC Bero,
/i 3aH. qac
1 |OcHoBHBIE OHATHUS Lenb, 3agaun AUCHUIIIMHEL. PacueTs! u
PaIMOTEeXHUIECKHX MozenupoBanue. CUrHal, IryM. DHepreTH4IecKHe
nemnei XapaKTEPUCTHKH IEKTPUIECKUX TIPOIIECCOB. 3 9 12
T'apmonmyeckoe konedanue. [IpencraBienue
TapMOHUUYECKOTO K0IeOaHUs TOCPEACTBOM
KOMIUIEKCHOH BEJIMINHBL.
2 |PaguosnemMeHTH Hepapxus paguo31eKTpOHHBIX U3JEIUi. 3 9 12
PasrosneMeHThL.
3 |Mopemn OO0mmme MOHATHS MOIeUpOBaHuS Moaenu
Paaro3IEMEHTOB MACCUBHBIX PaHO3IEeMEHTOB. MoJenb 5 4 9 18
HEJIMHEHHOr 0 paiuodieMeHTa — [uod. Mozeins
HCTOYHHUKA HalpspKeHHsT. Moiellb HICTOYHHKA TOKA.
4 |Pagnorexnudeckas nenb | CpefcTBa ONMUCaHUS PaJHOTEXHHIECKOTO
ycTpoiicta. Pannorexuuueckas nens. Buabt 4 ] 9 21
panuoTrexHudeckux ueneu. [Ipocras uens.
CroxHas 1EeIb.
5 |Texuonorus pacuera OCHOBHBIE XapaKTEPUCTUKH PATUOTEXHUIECKIX
paanoTexHuuYecKoi nenu |uenei. TexHonorus pacuera paaAuoTEXHUUECKON
ueny. Meroabl pacuera NpoCTON JTMHEHHON 5 12 9 2
UIeKTpUYEcKOH nenu. MeToibl pacueTa ClI0KHOH
JIMHEWHOW 3JIeKTpuIecKol 1enu. MeToasl pacyera
CJI0KHOM HEJIMHEHHON AJIEKTPUUECKOM LienH.
6 |IlpencraBnenue Bpemennoe npezacrapieHne rapMOHUYECKOTO
TapMOHHYECKOTO konebanus. BekTopHoe npeacTaBieHne 4 4 9 17
KoJteOaHus rapMOHHUYeCKnX Konebanuii. Hemnoro o
MOIITHOCTH B IETTH TAPMOHHYECKOTO TOKA.
7 |KomrutexkcHbie ®opMbl IPEACTABIEHNUS KOMIUIEKCHON BETUYKHBI.
BEJIMYHHBI. KommiekcHo conpsikeHHoe yrcio. Hekotopbie
CnekrpansHoe OIlepaniy ¢ KOMIUIEKCHBIMH YHCIIAMH.
TpeCTaBICHIE IIpencrasieHre rapMOHUIECKOTO KOJICOAHHS B 8 4 9 21
KOMIUIEKCHOM MtockocTH. 3akoH OMa B
KoMIuTeKCHOH (opme. CriekTpanbHoe
IIPE/ICTaBICHHE TAPMOHHYECKNX CUTHAJIOB.
8 |lapmonmueckue Tlapmonmdeckue Kojae6aHus B LETH IPH
konebanus B uenu RLC |mocnenosarensuom coenunennu R, L, C.
T'apmonnyeckue koaeGaHus B LeNU NPH 4 4 9 17
napajuienbHoM coeaunenun R, L, C.
KonebarenpHBIi KOHTYD.
Hroro 36 36 72 144
5.2 IlepevyeHb J1a0OPATOPHBIX PadoOT
1. OcHOBBHI pa60TLI C nporpaMMoﬁ MOACIIMPOBAHUA  JJICKTPOHHBIX CXEM

B

Electronics WorkBench.
OcHOBBI pa0OTBI B cUCTEME KoMITbIOTepHOU anreOpsl Mathcad. KomrnekcHbie

qucia.

OcHoBBI paboTHI B porpamme cxeMoTexuuueckoro anainnza MICRO-CAP.
Pacuer nuHeHBIX LENel NOCTOSHHOTO TOKA.
Pacuer nuHeNHBIX LEnel rapMOHUYECKOTO TOKA.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBeTcTBUM C qu6HLIM IINIaHOM  OCBOCHHUC JUCHHIIIMHBI

HC

Ipe1yCMaTpPUBAET BBIMIOJIHEHHE KYypCOBOI'O MpoekTa (padoThl) UM KOHTPOJIBHOMN



paboTHI.

7. OUEHOYHBIE MATEPUAJIBI VIS ITPOBEJAEHUSA
MMPOMEXXYTOUYHOM ATTECTAIIMU OBYYAIOIINUXCS ITO
JUCHUIIJIMHE
7.1. Onucanue mokasaresjled U KpUTepHeB OLCHUBAHUA KOMIIETCHLMH
HA Pa3JIMYHbIX ITanax ux (pOpMHUPOBaAHUS, ONIMCAHHUE HIKAJ OLCHUBAHUS

7.1.1 DTan Tekyunero KOHTpoJIst

Pe3ynbTarel TEKylIEro KOHTPOJIS 3HAHWUM U MEKCECCHOHHOW aTTECTalluU

OLICHUBAIOTCA I10 cnez[y}omeﬁ CHUCTEMC.
«aTTCCTOBAH»,
«HC aTTCCTOBAH).

PesyabTarsl 00yueHusi,
Komme- XapaKTepu3youue Kpurepun ATTECTOBAH He arrecroBan
TeHOHUs | cdopmuposanHoCcTH OLICHMBAHUSA
KOMIICTCH M H
IK-1 3HaTh KJacchl,|3HaHue yueOHoro matepuana |['oTOBHOCTH HecnocobHocTh
CBOWCTBa 1|V TOTOBHOCTB K €T0 NIPE/ICTaBUTh MIPEACTaBUTh
XapaKTEePUCTHKU W3JI0KEHHIO Ha 3a4eTe U apryMEeHTHPOBaHHBIE |apryMEHTHPOBAaHHbIE
PaIMOTEXHUYECKUX |IPUMEHEHHIO B paMKax paccyieHus B paccy>KaeHHs1, OTHO-
cXeMm; OCHOBBI | BBITIOJTHEHHS 33/1aHHI HA obnacTn csIIecs K
pacyera  CHTI'HAJIOB|1a0OpAaTOPHBIX 3aHATHSX. aBTOMATHU3UPOBAHHOTO |aBTOMAaTHU3HPOBAaHHOMY
(ToKOB u pacdera Lenei. pacuery Leneu.
HaTPSHKCHUT) B
cXeMe; METOJIBI
00paboTKH
pe3yIbTaToB
U3MEpEeHUil c
HCTIONB30BaHHEM
CpeICTB
BBIYHCIIUTEIBHOM
TEXHUKH, OCHOB
MaTeMaTH4eCKOTro
obecrieueHust u
IIPOTPaMMHPOBAHUSL.
YMets onpenensaTs | YMeHHe HCIoIb30BaTh Brmonnenue pabor B |HeBbimmonnenne pador B
OCHOBHBIE TEXHOJIOTUH CPOK, CPOK, TIPElyCMOTPCHHBIH
XapaKTEePUCTHKU aBTOMAaTHU3UPOBAHHOTO MPeTyCMOTPEHHBIH B [B pabo4mx mporpamMmax.
MIPOLIECCOB B pacyera mened ¥ CHTHAJIOB  paboumx mporpammax.
PaIMOTEXHUYECKUX |[TIPH IIPOBEACHUN
cXeMax. nmabopaTOpHBIX PadoOT U HA
3aJere.

Buagets [Ipumenenne coBpeMeHHBIX  [Brimonnenue pabor B |HeBbimonHeHne paboT B
METOANKaMU MIPOTPaMMHBIX CPEACTB CPOK, CPOK, TIPEyCMOTPEHHBII
pacuera CX€M;|aBTOMAaTU3UPOBAHHOTO MPEeyCMOTPEHHBIH B [B pabo4Mx mporpamMmax.
TEXHOJIOTUSIMU pacdera Lieneil ¥ CUrHaJIOB IpH [pabounx mporpaMmax.
pacueta W aHaJIM3a|mpoBeNCHUH JTaOOPaTOPHBIX
CXeM TOoCpeACcTBOM|paloT U Ha 3a4eTe.
COBPEMEHHBIX
MIPOTPaMMHBIX
CPEICTB, METOJaMU
00paboTkH
pe3yJbTaToB
HU3MEepeHuit c
HCTIONIb30BAaHHEM
cpezncTB
BBIYMCIIUTEIBHOM
TEXHUKH, OCHOB




MaATEMATHYCCKOT O
obecnieueHus u
MPOrpaMMHUPOBAHHSI

7.1.2 JTan mpoMeKyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl IPOMEKYyTOYHOTO KOHTPOJIS 3HAHUH OIICHUBAIOTCS B 2 CEMECTPE
TSI OYHOM (POPMBI OOYUEHHSI TIO YETHIPEXOATTHHOM CHCTEME:

«OTIUYIHON;

«XOPOIIIOY;

«YIOBJICTBOPUTEIHHOY;

«HEYJIOBJICTBOPUTEIHLHO.

Komme PesyabTaThl
00y4eHusI
- xapamyepmyu;mue Kpurepuu Otian4yHO Xopomo Ynosia. Heynos.
TEHUH c¢(hopMHPOBAHHOCTH OLCHUBAHUS
A KOMIIETEHIIU U
TIK-1 |3Hath KJ1acChL | 3HaHme Crygenr Crynenr CryneHt CryneHt
CBOMCTBa u|yuedHOrO JIEMOHCTPHUPYET | AEMOHCTPUPYET | AEMOHCTPUPYE |AIEMOHCTPUPYET
XapaKTepUCTHKU |MaTepHuaina u TIOJTHOE MIOHMMaHHe T YaCTHYHOE |HE3HAUYNTEIHHOE
PanMOTEXHUYECKH [TOTOBHOCTS K | TOHMMaHWE |OOJNbIIEH YacTH| ITOHMMAaHHE |[ITOHUMAaHHE
X CXeM; OCHOBEHI|ero y4eOHOTO y9e0HOTO MaTepuaia, |MaTepuana,
pacdera TOKOB H|HM3JI0KECHHIO Marepuaa, MaTepuana, CIIOCOOHOCTh |HETIOHMMaHHE
HaIPsDKEHU I Ha 3K3aMeHE SIPKO CIocOOHOCTH pu 3a/1aHuil.
(mocrosHHBIX ~ H|n BBIPAKCHHYIO pu noixydennu | IlomeiTku camocTos-
TrapMOHUYECKUX) [IPUMEHEHHIO | CIOCOOHOCTh |HE3HAUUTENIBHO| CTOPOHHEH TEJIbHOTO PEIICHHs
B LIENM; METOJIBI|B paMKax CaMOCTOSATENbH| ¥ HOMOIIH TIOMOIITH K MPAaKTUYECKUX 3a1a4
pacuera BBITIOJIHEHUS 0 HCTIONIb30BaTh | BBIMOJIHEHUIO | OKa3bIBAIOTCA y HETO
PaaMOTEXHUYECKH |3a1aHuil Ha UCIIOJIB30BaTh 3HaHU, MIPAKTUYECKUX | MATOpe3ynbTaTUBHBIM
X cxeM|1abopaToOpHBI 3HaHUS, YMEHUS U u u. B tecte menee 70%
TIOCPEACTBOM X 3aHATUSAX. yMEHUs " HaBBIKH B 71a00paTOPHBIX | IPaBHIIBHBIX OTBETOB
COBPEMEHHBIX Tecr. HaBBIKH B nporecce 3aHATUIL.
MIPOTPaMMHBIX nporecce BBINOJTHEHHS [TombiTkM
CPEICTB. BBITIOJTHEHHS | 1a0OpaTOpHBIX [ caMOCTOs-
71a00paTOPHBIX |  3aHATHH, a TEJIBHOTO
3aHATHH, a TaKKe Ha pemeHns
TaKXKe Ha 9K3aMEHE. MPaKTHYECKNX
SK3aMEHE. Brimonnenue 3a7a4
Brmmonaenne | tecra Ha 80- | memMoHCTpHpYIO
tecra Ha 90- 90% T
100% HECTaOMIBHOCT
b PE3yJIbTaTOB.
Belinonnenue
TecTa Ha 70-
80%
YmMmers YMeHue CryzaeHt CryneHt CryneHt CryzneHt
OTIpeNeNATh HCIOJb30BaTh | IEMOHCTPUPYET | AEMOHCTPUPYET [ IEMOHCTPUpPYE |AEMOHCTPUPYET
OCHOBHBIE TEXHOJIOTUM  [[IOJIHOE MIOHUMaHNe T 4YaCTUYHOE  |HE3HAYMTEIbHOE
XapaKTEepUCTHKH |pacueTa MOHUMAaHHE OoJIbILICH YacTH |TOHMMaHKe MIOHUMaHHE
MIPOLIECCOB B JJIEMEHTOB  |y4eOHOTrO y4ebHoro MaTepuana, Marepuana,
panuOTEXHUIECKH |CXEMbI 1 Marepuana, Marepuana, CIIOCOOHOCTh ~ |HETIOHMMaHHE
X LEeTIsIX. CHUTHAJIOB TIPH |SIPKO CHOCOOHOCTh  |mpH 3aJJaHUMH.
MIPOBEJCHNN |BBIPAXECHHYIO |mpH MOTyYCHUN IMombITKM camocTOSA-
71a00paTOPHEI |CIIOCOOHOCTh  |HE3HAYNTEIBHO |CTOPOHHEH TEJBHOTO PELICHUS
X paboT ¥ Ha |CaMOCTOATEINBH (i moMoIn MOMOIIH K MpaKTHYECKUX 3a/1a4
9K3aMEHe. 0 UCTIONb30BaTh |BBIMIOJIHEHUIO [OKa3bIBAIOTCS y HETO
WCTIONB30BaTh  |3HAHUA, MPAaKTUYECKHUX |MaJope3yIbTaTHBHBIM
3HaHUS, YMEHUS U u u.
yYMEHHS U HaBBIKU B 71ab0paTOPHBIX
HaBBIKU B mporecce 3aHATHUIL.




mpouecce BbinonHeHust  |[lombITku
BBITMOJIHEHUS  [J1a00paTOPHBIX [caMOCTOs-
ab0paTOPHBIX |3aHATHH, a TEJIBHOTO
3aHATHH, a TaKKeHa peleHus
TaKke Ha 3auere. MPaKTUYECKUX
3ayere. 3aj1a4
JEMOHCTPHUPYIO
T
HecTaOMIBHOCT
b PE3yJIbTaTOB.
Bnaners YMeHue CryneHt CryneHt CryneHt CryzmeHt
METOAUKaMHU HCIIOJIb30BATh [ IEMOHCTPUPYET | IEMOHCTPUPYET | IEMOHCTPUPYE |IEMOHCTPUPYET
pacuera CXeM;|IporpaMMHBI [IOJHOE [IOHMMAaHUE T YaCTUYHOE  |HE3HAUUTEIIBHOE
TEXHOJIOTUSIMU e cpeAcTBa  |[IOHMMaHHE OoJIbILICH YaCTH |TOHUMaHHe MIOHUMaHHe
pacdera u|pacuera yuebHOro yueOHOTO MaTepuaia, Marepuaia,
aHanmu3a CXEM|37IeMeHTOB  [MaTepuana, MaTepuana, CIOCOOHOCTh  |HETIOHMMaHHe
IIOCPEICTBOM CXEMBL U SIPKO CHOCOOHOCTH  |mpH 3aJlaHul.
COBPEMEHHBIX CUTHAJIOB IIPH |BEIPAXKEHHYIO  |TIpH HNOIy4YEeHUU
MPOrpaMMHBIX MPOBEACHUN |CITIOCOOHOCTh  |HE3HAYMTENHHO |CTOPOHHEH ITonbITKH caMOCTOS-
CPENCTB. 71a00paTOPHEI |CaMOCTOSITEIBH | TOMOIITH MOMOIIY K TCJIPHOTO PCIICHUSA
X paboT nHa |0 HCIIOIB30BATh |BBINOJHEHNIO |IPAKTHYECKUX 3a/aq
JK3aMEHe. WCIOJIB30BaTh |3HAHUA, IIPAKTUYECKHUX |OKa3bIBAIOTCH y HETO
3HAHUA, YMEHUS U u MaJIOPE3YyJIbTaTUBHBIM
YMEHUS U HaBBIKH B 1a00paTopHBIX |4
HaBbIKU B rpouecce 3aHATHH.
mpouecce BoinonHeHust  |[lombiTku
BBITMIOJIHEHUS  [J1a6OpaTOPHBIX [caMOCTOs-
1a00paTOPHBIX |3aHSTHH, a TEJIBHOTO
3aHATHUI, a TaKxke Ha pelneHus
TaKke Ha 3auere. MPaKTUYECKUX
3a4ere. 3a1a4
JIEMOHCTPHUPYIO
T
HECTaOMIBHOCT
b PE3yJIbTaTOB.

7.2. IlpumepHbId NepevYeHb OLEHOYHBIX CPEACTB (TUIOBbIE KOHTPOJIbHbIE
3aJJaHUS WM MHbIe MaTePHUaJibl, He00XOAMMBbIe JIJIs1 OLEHKU 3HAHUA, YMEHUH,
HABBIKOB M (MJIM) ONBITA 1A TEJIbHOCTH)

7.2.1. IlIpumepHbIA MepevyeHb 3aaHUI /151 TOATOTOBKH
K TeCTHPOBAHUIO

UYepes conpoTusiienne R =5 kOM Te4eT NOCTOSHHBIA TOK [ = 2 MA.

R I
—

U

Hanpsokenue U Ha CONPOTHBIACHUH COCTABIISACT B.




Uepe3 MHOAYKTUBHOCTH MPOTCKACT IMOKA3AHHBIM HH)KE HMMIIYJIbC TOKa (7).
BpeMmeHHas auarpaMMa HanpsKeHUA u(f) Ha MHOYKTUBHOCTH MOKA3aHA HA PUCYHKE MO
HOMCPOM

u(t) 0 u(t) o)

0 h 4 0 151 4

u(r) €) u(t) @
0 5] !

0 ) t

O i3t+i=1i
O i1+i3:i2

O i1+i2=i3

BoasTamMmepHas xapakTEpPUCTHKA WACATHPHOTO UCTOYHHUKA TOKA TIOKA3aHa Ha
PHUCYHKE MO HOMEPOM
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HanmeeHHe Ha 3aKUMax MMOKa3aHHOTQ HMKEC UCTOYHHKA IMOCTOSIHHOIO TOKA
coctaBigeT 12 B.
BryTpeHHEE COMPOTUBICHUE HCTOYHHKA PABHO

Owm.
U=12B
[Tepeeiit 3akon Kupxroda ans 2-ro y3na:
O iz + i6 = i4
O ig + i4 = i6
O i4 + i6 = i2
Hanpsokenue U Ha yKa3aHHOM 3J1EMEHTE LUENMU COCTABIACT B.
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HavanpHas (paza rapMOHHYECKOTr0 HAIPSLKEHUS HA €EMKOCTU cOCTaBsieT 30°.
Toraa HauaneHas (pa3a TOKa B EMKOCTH PaBHa .... TPagyCOB.
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[Tepnon moka3aHHOTO HA PUCYHKE HAMPSKEHUA
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7.2.2. IlpumepHbIil epevyeHb 3aJaHUI VIS PellIeHUs1 CTAHIAP THBIX
3a1a4



PeakTMBHOEC CONPOTUBICHUEC KATYIIKM ¢ MHAYKTUBHOCTBKO L =1 MIH Ha

qacToTe ® = 10° pam/c cocTaBmser
Om.

KommiekCHOE COMPOTHBICHHUE HETH Z = 2 — /-3 KOM.

DTa 1eNb MoKa3aHa Ha PUCYHKE Ne
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AMILIUTYJHO-4aCTOTHAS XapPaKTEPHCTHKA
1300paKEHHOM BBILIE LUEMH MOKA3aHa HA
pucyske Ne

H300paxeHHas HA PUCYHKE LIEMb ABJSETCH ....
R R

ClI CQI
o T To

O (UIBTPOM BEPXHHUX HACTOT O TMOJOCHO-TIPOMYCKAIOUIUM (PUIBETPOM

O (UIBTPOM HHKHHX YaCTOT
AMIuTyAa TApMOHUYECKOTO HAMPSHKEHUS HA EMKOCTH 3 B,

Ha CONPOTHUBJICHUH 4 B.
AMIUTHTYa HAIPAKCHHUS HA NOCICA0OBATEIBHOM COCAUHCHNAN COCTABIIACT ... B.

R IIC
i

o 3 o 5 o 8§

KoMruiekcHbIit k03 (OHLIHEHT nepeaatn Mo HAMPSDKEHHIO [T LeTH

- j60°
Ha gactote f pasen 0.4-¢ 7

Torma casur (a3 MEKIY BBIXOIHBIM M BXOTHBIM HAMPSKCHHEM HA YKa3aHHOH
4acToTe / COCTABIsAET
rpagycos.



[TocTostHHAs BpEMEHH W300paKeHHOH HAa pUCyHKe RC-1eny paBHa ...

R=2kOm

o— 1 _L 0 O SHC
C=10u0 o 20 Mkc

o T ° o 0.2mMc

HUmnynbcHasA XapaKTEPUCTHKA LEMU — 3TO HOPMHPOBAHHBIN OTKJIMK LEMA HA
BO3JEHCTBHE ....

O JenbTa-uMITYJIbCa
O CUTHANA, OMUCHIBACMOTO CAUHHUYHON (DYHKIIUCH

KomniekcHas aMminTy1a rapMOHHYECKOT0 HAMIPSKCHUS
u(t) = 4-cos(»-—30°) B pasna ....

o 4B 0 4¢ 3R
o -30-¢"/*B o 30 /*B

KackagHoe coeauHCHHE OBYX HETBIPEXITOIOCHHKOB MOKA3aHO HA PHCYHKE
o4 HOMECPOM
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7.2.3. IlIpumepHbIN NepevyeHb 3aJaHUM /151 PelIeHUs MPUKJIATHbIX
3aga4

PacnpeaenecHue aMIIUTyapl HAMPAKCHUA BAOJb ATHHHOM JTMHUH
0e3 MOTeph MOKA3aHO HA PUCYHKE.
Un
JImuHa BOJIHEI KOJICOAHMM B JUTHHHOM
JTUHHUH COCTABIACT
> 0 M.

10 2 KOHell
JTMHUH

=

2
[
@)}



da3049aCcTOTHASA XapaKTCPHUCTHKA LICIIH MOKAa3aHa Ha PUCYHKC.

o(f) JI1st TOrO 9TOOBI BBIXOHOC HATIPSAKCHUC
0 5 4 £ ¥ LIeTIH 3aI1a3abIBaJI0 OTHOCHTEIIBHO
H H BXOJHOI0 HANPsKEHUA HA 45°, cnenyer
450 e 4acTOTy KoJeOaHUi yCTAHOBUTH
: paBHOM
EeTO L FOTPORR J kI,

UrtoOsI paccmaTpuBacMas 1ETTh KaUCCTBCHHO MPOMHTETPHPOBAIa BXOJHOMH
CUTHAJI, JTUTCIBHOCTE BXOJHOTO CHTHAJIA JOMKHA OBITS .... 1 MC.

R=1xk0O
o—1— J_ ° O MHOro 0OJbILE
0O MHOTO MEHBIIE
C=1wmxd
T O paBHa
o _ 0

ITpun yBenuueHUH 9aCTOTHOU IOJIOCHL NPONYCKAHUA LIETH
IUTUTEIBHOCTB MEPEXOIHBIX MPOLIECCOB B HEH

0O YMCHBIIACTCA
O YBCIHYHBACTCA

O HC U3MCHACTCA

BpemeHHas muarpaMma CBOOOTHOTO TPOIECCA B KONCOATETEHOM KOHTYPE

Hn300pakeHa HUKe HA pucyHKe. YactoTta konebdanuii coctassert ... k[ 1.

o 05 o 1 o 2 o 4
| 2c, MB

25
\/1\/2V VoY TMe

K uctoynuky Toka ¢ J = 2 A NOOKIKYEHA HATPY3Ka COMPOTUBICHUEM Ry = 5

Owm. MowHOCTB, pacxoayeMas TAaKOH Harpy3KoM, COCTaBAAeT ... BT.

o 2 o 15 o 20 o 30




OKBUBAJICHTHOE COTMPOTUBICHHE IOCTOAHHOMY TOKY LEMH CO CTOPOHBI
325KUMOB a— 6 PaBHO ... Om,

o 10 o 15 o 20 o 30
a 100wM
10 Om| |40 OMm
7]
2F

@Pa304acTOTHASA XaPAKTEPUCTUKA LIEMH MO HANPSDKEHWIO MMOKA3aHA HUXKE Ha
pucyHke. Eciu Ha BXOJ UENM MOAAaTh HANPSBKCHUE ¢ 4acToTOM 2 k[l M HavYaabHOM
(hasoif 45°, To HavanpHaA (pa3a BEIXOAHOTO HAMPSKEHUS COCTABUT ... TPAIyCOB.

o -45 o O o 45 o 90

o(/)=y2—yn
0 2 4 [xIn

— 59 @rereaeed ;

TN TITITITITITITIEITT :

AMIJUTYAHO-4aCTOTHAS XapPAKTEPUCTHKA LIENU MO HANPSHKEHUIO MOKa3aHa
HUKE Ha PUCYHKE. UTOOBI aMIIIMTYda BBIXOOHOTO HaMpsuKeHUA cocTaBiasana 25 % ot
AMILUIUTYJbl BXOAHOIO HANPSKEHUA, YAaCTOTY HAa BXOAE LEMNH CIEAYEeT YCTAHOBUTH
paBHO# ... K['1.

o 2 o 3 o 4 o 5

K(f)=Um2/Um

2 4 6 f,xlu

7.2.2. IlpumepHbIiil IepevyeHb 3aJaHUM IS PellIeHUs] CTAHIAP THHIX
3aaa4

PeakTUBHOE COMPOTHBIIEHHE KATYIIKH C HHAYKTHBHOCTBIO L =1 MI'H Ha

qacTote ® = 10° pag/c cocraBmsaer
Owm.




KomnekcHoe compotusienue uenu z = 2 — j-3 kOm.

DTa 1enb moKa3aHa Ha pucyHke Ne

R @ R L @

e SO —=o

) K(f) ) A K(f)

]
=
— 1
(=] (=]

©
r~,

©
V\,}

o 04

AMMOIUTYIHO-4aCTOTHAS XapPAKTCPUCTHKA
1300pa’KEHHOH BBILIE LIEMHU 0KA3aHA HA
pucynke Ne

N300pakeHHas HA PUCYHKE LICTb SIBIIACTC ...
R R

C1I CZI
— 1 1

O (pUIBTPOM BEPXHHUX 4aCTOT O MOJOCHO-NPOMYCKAIIUM (DUIBTPOM

O (pUIBTPOM HHIKHHX YaCTOT

AMNIUTyAa TapMOHMYECKOIO HAMPSKEHUs HA EMKOCTH 3 B,
HA CONPOTHUBJICHHU 4 B.
AMNIUTYAQ HANPSKEHHs HA TOCAEA0BATEIbHOM COEIUHEHHH COCTABAET ... B.

R nC
]

o 3 o 5 o 8

KoMTTekcHBIif K03 GMIMeHT mepeaaun mo HampSKEHHEO TS TETH
—j60°
Ha yacTote / pasen 0.4-¢ /.

Torna capur (a3 MeKay BBIXOOHBIM M BXOJHBIM HANPsAKEHUEM Ha yKa3aHHOH
9aCcTOTe / COCTABIIACT

Ipagycos.
IlocTostHHAs BpeMEHH H300paKEHHOM HAa pUCyHKE RC-11enH paBHa ....

R=2kOm

o _L o o S5HC
C=10D o 20 MKc
T ° o 0.2mMc




HMmnynscHas XapakTEPUCTHKA LIETH — 3TO HOPMHUPOBAHHBIN OTKIIMK LIEMH HA
BO3JICUCTBUE . ...

O JEeIpTa-UMIYJIbCA
O CHWrHAlIA, OMHCBIBAEMOTO €AMHAYHON (DYHKLIHEH

KoMmniekcHas aMnInTy1a TapMOHUYECKOTO HAMTPAKEHUS
u(t) =4-cos(w-/—30°) B paBxa ....

4.¢ 3B o 4¢ 3B
o —-30-e/*B o 30e/*B

KackaaHoe coeaMHCHUE ABYX YETBHIPEXIMOTIOCHUKOB MOKA3aHO HA PUCYHKE
07T HOMEPOM
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7.2.3. IllpumepHblii NepeyeHb 3aJaHUH ISl PelIeHUs MPUKJIAJTHBIX
3aga4

PacnipeneneHue aMmiuTyapl HANPSKCHUS BAOTE JTUHHON THHUT
0€3 moTeph MOKa3aHO HAa PUCYHKE.
Un
JITuHA BOJTHBI KOJICOAHH B JTMHHOMN
JHHHH COCTABIIACT
X, 0 M.

M 10 6 2 KoHen
JIMHHUH




da304acToTHAA XapaKTCPHUCTHUKA LCTIH MOKa3aHa Ha PUCYHKC.

o(f) JIst TOTO YTOOBI BBIXOTHOC HATIPSKECHUE
0 5 4 £ kT LIETIH 3ama3abIBai0 OTHOCHUTEIBHO
H H BXOJHOI0 HaNpshKEHUA HA 45°, cnenyeT
450 e 4acTOTy KOJeOaHUi yCTAHOBUTD
: paBHOI
EeTY X TP, d k[,

UrtoOsI paccmaTpuBacMast IICTIh KAU¢CTBEHHO TPOMHTETPHPOBAIA BXOTHOM
CUTHAJ, JTUTCIBHOCTh BXOJHOTO CUTHAJA TOKHA OBITH .... 1 MC.

R=1xOm
o—1— _]_ ° O MHOTO 0OIbIIE
O MHOTO MCHBIIIC
C=1 mMx®
T O paBHA
o : 0

ITpu yBenmHueHNY YaCTOTHOM MOJIOCHI IPONYCKAHUA LIEMH
IUTATENBHOCTD MEPEXOAHBIX MPOLECCOB B HEH ..............

O YMCHBIIACTCA
O YBCIHYHUBACTCA

O HC U3MCHACTCA

BpemeHHast uarpaMma CBOOOTHOTO TIPOIECCA B KOICOATCITBHOM KOHTYPE

n300pakeHa HUKe Ha pucyHke. YactoTta xonebanuii coctasmseT ... K[ 1.

o 0.5 o 1 o 2 o 4
| 1, MB

25
Vl\jzv VoM TMe

K ucrounuky Toka ¢ J = 2 A NOAKIIOYEHA HATPY3Ka COMPOTUBIEHUEM Ry = 5

OM. MoOmHOCTB, pacxoayeMas TaKOi Harpy3Koii, COCTaBAeT ... BT.

o 2 o 15 o 20 o 30




DKBHBAJICHTHOC COTMPOTHUBICHHE TMOCTOSHHOMY TOKY LIETIA CO CTOPOHBI
32KUMOB a— 6 PaBHO ... OM.

o 10 o 15 o 20 o 30
a 10 0Owm
10 Om| |40 OmMm
7]
¥

@®a304acTOTHAsA XapaKTEPHCTUKA LIEMH MO HAMPSLKEHWIO MOKA3aHa HUXKE Ha
pucyHke. Ecimv Ha BXOA uenu moAaTh HANPSDKCHHE ¢ 4yacToTOM 2 K[ M HavanabHOM
(pa30i1 45°, To HavaIpHAA (Pa3a BEIXOOHOTO HAIPSKCHUA COCTABHT ... TPAIyCOB.

o -45 o O o 45 o 90

e/ )=v2—yn
0 2 4 [xIn

—45° @erneeee ;

—O()° @rerermrmmrnanaad :

AMIJUTYAHO-4aCTOTHAS XapPAKTEPUCTHKA LIENU MO HANPSHKEHUIO MOKa3aHa
HUKE Ha PUCYHKE. UTOOBI aMIIIMTYda BBIXOOHOTO HaMpsuKeHUA cocTaBiasana 25 % ot
AMILUIUTYJbl BXOAHOIO HANPSKEHUA, YAaCTOTY HAa BXOAE LEMNH CIEAYEeT YCTAHOBUTH
paBHO# ... K['1.

o 2 o 3 o 4 o 5

K(f)=Um2/Um

2 4 6 f,xIn
7.2.4 IlpuMepHbIi nepedYeHb BOIMPOCOB ISl MOATOTOBKHM K 3a4eTy C

OIlEHKOM

1. Pacdersl U MOJETUPOBAHMUE.

2. CurHan, uym.

3. DHepreTudyeckue XapaKTEPUCTUKHU IJIEKTPUUECKUX ITPOIECCOB.

4. OCHOBHBIC TTOHATHS PAAUOTEXHUYECKUX IETIEH. DJIECKTPUIECKUI TOK.

5. OcHOBHBIE TOHATHS PAAMOTEXHUYECKUX Lieneil. Hanpsbkenue.

6. OCHOBHBIC MIOHATHS PATUOTEXHHUUCCKHUX LIETICH. DHEPTHUs, MOIIHOCTb.

7. TapmoHmYeckoe KosiebaHue.
8. TlpencraBieHne rapMOHUYECKOTO KOJIEOAHHS TTOCPEICTBOM KOMITJIEKCHOW BEJIMYUHBI.
9. HWepapxus paauo3IeKTPOHHBIX U3IEIUN.
10. PagnosiieMeHTHI.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

AKTHBHBIE PAIUO3JIEMEHTHI (MCTOUHUKH 3JIEKTPUUYECKON SHEPTUN).

ITaccuBHbIC PaarO3JICMCHTEI.

OO01mre TOHSITHSI MOICTTUPOBAHUSI.
Mopenu maccuBHBIX panodaeMeHToB. Moens pe3ucropa.
Mopenu nacCuBHBIX paIM03JIEMEHTOB. MoJeNlb KaTyIIKU UHAYKTUBHOCTH, IPOCCEIIS.

Moenu macCUBHBIX PAaUO3JICMCHTOB. Mogenb KOHACHCATOopa.
Moens HEMMHEHHOTO pagnuolJIEMCHTA — AUO/I.

MO,Z[GJ'IB HCTOYHHKA HAIIPAKCHUA.

Moaenp HCTOYHHMKA TOKA.

CpencrBa onucanus paiuOTEXHUYECKOTO YCTPOICTBa.

PagnorexHnyeckas 1enb.

Buel painoTexHUUECKUX LETIeH.
PagnorexHuveckas 1enb ¢ IOCTOSHHBIMUA/M3MEHSIEMBIMH BO BPEMEHH ITapaMeTpaMu.
JIuHeliHas ¥ HeIMHEHHas IS,
HHeprinonHas u Oe3uHEPIIMOHHAS 1ISTTH.
AKTHBHAas U TTacCUBHAas IIETIH.

IIpocras uernsb.
CroskHad 11enb.

TexHonorus pacuera paJuOTEXHUYECKOM 1IEH.

OCHOBHBIE XapaKTEPUCTUKU PATUOTEXHUYECKHUX IIETIEH.

. BzauMocBs3b MMPOTCKAIOIHNX TOKOB, HAIIPSIKCHHA.
32.

Bonbr-amniepnas xapakrepuctuku (BAX).

AMIIUTYIHO-9acTOTHAS XapakTepuctuka (AUX).

Hepexoz[HHe IIPOLCCCHI.

TexHonorus pacyera paJuOTEXHUUECKON LEIIH.

MeTtobl pacyeTa NpoCTOi TUHEHHOM IIEKTPUISCKOM IICTIH.
[TocnenoBaTenbHOE COETMHEHUE PE3UCTOPOB.
[TapannensHOE COEAUHEHHUE PE3UCTOPOB.

Mertoibl pacueTa CIOKHOW JTUHEMHOMN AIEKTPUUECKON 1ETH.

Mertobl pacuera ClI0KHON HETMHEHHOMN AIEKTPUUYECKOM 1IETH.

BpemenHoe npencraBieHne rapMOHUYECKOTO KOJIeOaHusl.
BekropHoe mpencTaBieHne rapMOHHYECKIX KOJICOaHUN.

. F'apMoHHYECKNI TOK B COMPOTUBJICHUH.
44.

I'apmMoHMYECKH TOK B UHAYKTUBHOCTH.
I'apmoHHUECKHi TOK B EMKOCTH.
HemHOro 0 MOIHOCTH B LI€NTU FrapMOHUYECKOTO TOKA.

CDOpMLI npeacTaBJICHUA KOMILIEKCHOM BEJIUYHHBI.

KoMmiekcHO conpsKeHHOE YHCIIO.

HeKOTOpLIe ornepanu ¢ KOMIIJICKCHBIMU YHCJIaMU.
HpeI[CTaBJ'IeHI/Ie TapMOHHUYCCKOI'O KoJIEOAHHS B KOMIIJIEKCHOM IIOCKOCTH.

3akon OMa B KOMILIEKCHOU (popme.
CrexTpalibHOE TIPE/ICTaBIICHUE TAPMOHUYECKIX CUTHAJIOB.
["apmoHnueckue Konebanus B LeTH MPH MocienoBaTensHoM coenunenuu R, L, C.
lMapmonnueckue konebaHus B LIETIH MPU MapaieaTbHoM coequnenuu R, L, C.

KonebarensHbIi KOHTYP.

[TocnemoBaTenbHBIN KOJIEOATENHHBIA KOHTYP.
[TapaenpHbIi KoJIeOATEIbHBIN KOHTYP.
Pe3onancHas yacrora.

7.2.5 IlpumepHBbIiil epeYeHb 3aJaHUI IS OATOTOBKH K IK3aMEHY
He npenycMoTpeHo yueOHBIM MJIaHOM

7.2.6.

MeToauka

BBICTABJICHUA

OICHKH

npu

NMPpOBEACHUMN



NMPOMEKYTOUYHOM aTTeCTANUN

[Ipu mnpenogaBanuy AUCHUTUITMHBI «OCHOBBI PAacueTOB PATUOTEXHUYECKHX IIeTehH» B
Ka4dyeCTBE CbOpMI)I OILICHKH 3HAaHUH CTYACHTOB HCIIOJB3YIOTCSA WHAWBUAYAJIBHBIC BapUaHThI
3aJaHui Ha J1a0OpaTOpHbIE 3aHATHS, TECTHUPOBAHME U BONPOCHI Ha 3ayeTe C OLEHKOW Ha
OyMa)XHOM HOCHUTEIIE.

IIpu cpade 3adera C OIEHKOM 3aJal0TCs 3 TEOPETHUYECKUX BOIPOCA, OTHOCSAIIMXCS K
o0acTv 3HAHUH, ONpeIeIeMOl IMepeIHEeM BOIIPOCOB K 3a4eTy. Bpems MOATrOTOBKH K OTBETY I10
3aJJaHUI0 cocTaBlsieT 45 MUH. 3aTeM OCYIIECTBISIETCS MPOBEpKa YPOBHS MOJATOTOBKU B XOJ€
YCTHOU Oece/bl ¢ 9K3aMEHATOPOM, Ha KOTOPYIO OTBOAMTCS 0 15 MUHYT, U BBICTABIISIETCS OLICHKA
B COOTBETCTBUU C TpeOoBaHUsIMU. lcmonb3oBaHME KOHCIEKTOB JICKIWA WU Y4eOHOMU
JUTEPATYphl B 000 (dopme, a Takke MOOMIIBHBIX TelIe(OHOB, IUIAHIIETOB, HOYTOYKOB HWJIH
WHBIX YCTPOUCTB, MPEJOCTABISIONINX OSCIIPOBOTHYIO CBSI3b, HE JIOMYCKACTCSI.

7.2.7 IlacnopT OLIECHOYHBIX MAaTEPHAJIOB

Kontponupyemsbie pazaensl (TeMb) Kon .| HaummeHoBaHHE OLIEHOYHOIO
Ne /it KOHTPOJIUPYEMOM
JTUCITUTITUHBI CpeacTBa
KOMIETEHIINU
1 OcHOBHBIE IOHATHS [IK-1 Tecr, 3amuTa 1a00paTOPHBIX
PaIMOTEXHUYECKUX Tenen pabot
2 PagnonnemeHTsl TIK-1 TecT, 3ammTa 1a00paTOPHBIX
pador
3 Mogenu paano3JIeMEeHTOB IK-1 TecT, 3ammTa 1a00paTOPHBIX
paboT
4 Pannorexnuueckas nenn [IK-1 Tecr, 3amuTa 1a60paTOPHBIX
pabot
5 TexHonorus pacuera IK-1 TecrT, 3ammTa 1a00paTOPHBIX
PaIMOTEXHUYECKOH e pabot
6 [IpeacraBinenne rapMOHUYECKOTO [K-1 Tecr, 3amuTa 71a60paTOPHBIX
Kose0aHus pabot
7 KommiiekcHbie BETUYUHBI. [IK-1 Tecr, 3amuTa 71a60paTOPHBIX
CriekTpasibHOE NPEACTaBICHUE pabot
8 INapmonnueckue konebanus B nenn  |[1K-1 TecT, 3ammTa 1a00paTOPHBIX
RLC paboT

7.3. MeToanueckue MaTepuaJbl, oOmpeleasilomiue  MPOoUEAYPbI
OLICHMBAHUSA 3HAHUI, YMEHUIl, HABBIKOB U (MJIN) ONBITA AeSITEJIbHOCTH

TectupoBaHHe OCYHIECTBISIETCS IMPU MOMOIIM KOMIOBIOTEPHOU CHUCTEMBI
TecTupoBaHusi. BpeMsa TectupoBanus 45 MuH. 3aT€M OCYILIECTBIISIETCS IPOBEPKA
T€CTa KOMIIBIOTEPHOM MPOrpaMMON M BBICTABJISIETCS OLICHKA COIJIACHO METOIUKHU
BBICTABJICHUS OLICHKH NP IPOBEICHUHN MPOMEKYTOUYHOU aTTECTALUU.

8 YHEBHO METOANYECKOE U TH®POPMAILINOHHOE
OBECIIEYEHUE JUCIHUIIJINHBI)
8.1 Ilepeyenb yueOHOH JuUTepaTypbl, HE0OXOAUMON JJA OCBOEHHUA

JUCHUILIMHBI
1. Tlomos B.Il. OcHoBsl Teopuu uenei. — CII6.: Beiciias mkoina, 2003, mey.
2. Makapos E.I'. Mathcad: Yue6nsrii kypc (+CD). — CII6.: [Tutep, 2009, snexk.
3. Kapnamyxk B.U. Dnexrponnas na6opatopus Ha IBM PC. [Iporpamma Electronics
Workbench u ee npumenenne. Conon-P. 1999, neu.




4. Meroauueckre yKka3aHus K BBIIOJHEHHUIO IUKJIA JAOOPATOPHBIX padoT M0 IUCHUIIIHHE
«OCHOBBI pacyeTOB PATUOTEXHUYECKUX Henei» Il CTyAeHTOB crienuaibHocTy 11.05.01
«PannosnekTpoHHbIE CHCTEMBI M KOMIUIEKCHD) clienuanu3anus «PannosnekrpoHHble
cuctemsl nepegaun nHpopmaun» / ®I'bOY BO «Boponexckuil rocy1apcTBEHHBIH
TeXHUYECKUU yHuBepcute™» cocT. B.B. XKunun.- Boponex, 2018. - 48 c.

8.2 Ilepeyenbp HHPOPMANMOHHBIX TEXHOJOIMH, MCIOJb3YeMbIX IPH
OCyHIECTBJICHUN Oﬁpaf}OBaTeﬂbHOI‘O nmpomecca Mmoo IUMCHUIUVIMHE, BRJIIOYast
nepeyeHb  JIMUEH3MOHHOI0  MPOrPAMMHOI0  o0ecneyeHUs, PecypcoB
UH(POPMAIMOHHO-TEJIEKOMMYHHUKAUMOHHON ceTH «MHTEpHET», COBpeMEHHbIX

IIpO(l)eCCI/IOHaJ]BHLIX 0a3 JAHHBIX U I/IH(l)OpMa]_[l/IOHHLlX CIIPAaBOYHBIX CUCTEM:
1. Tlaker cxemaruueckoro moaenupoBanus Electronics Workbench (cBo6oHO
pacmpocTpaHsemMas).
2. Ilaker paamorexHumveckux pacueToB Mathcad (cBoOoaHO pacnpocTpaHsemMas).

3. Ilporpamma MOAETMpPOBaHHS paguoTeXHUUeCKUX cxeM MicroCAP (cBoGoaHO
pacripocTpaHsiemast).

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIA
OCYHUIECTBJIEHUSA OBPAZOBATEJIBHOI'O ITIPOLHECCA

Jlabopatopus Ne 208/II: kommberoTepHBIH Kiacc (15 KOMIIBIOTEPOB) ¢ HEOOXOAMMBIM
000Opy/ZIOBaHWEM | CIECHHATU3UPOBAHHBIMU TPOTPAMMHBIMU CPEICTBAMHU JJIsi TPOBEICHUS
1abopaTOpHBIX PadoT.

10. METOANYECKUE YKA3AHUA JJISA OBYUYAIOIIUXCA 11O
OCBOEHUMIO JUCHMIIJIMHBI (MOAYJIS)
ITo nucrumnuae «OCHOBBI paCYETOB PAIMOTEXHUYSCKUX IETICHD .
OCHOBOW M3y4YeHUS JUCIHUIUIUHBI SBIISIIOTCS  JIGKIIUM, Ha KOTOPBIX
M3JIaraloTcs HauboJiee CYIIECTBEHHbIC U TPYIHBIC BOIPOCHI, a TAK)KE BOIPOCHI, HE
HaIlleIIINEe OTPaKEHHS B YUeOHOM JIMTEpaType.

JIaGopaTopHble paOOTHI BBHITIOIHSAIOTCSA Ha JJA0OpATOPHOM OOOPYIOBAaHHUH B
COOTBETCTBHH C METOJUKAMH, IPUBEICHHBIMU B YKA3aHHIX K BBITIOJTHEHUIO padoT.

KonTpone ycBoeHHMS maTepuana AUCIUIUIMHBI TTPOU3BOIUTCS MPOBEPKOI
KypCOBOI pabOThI, 3alITUTOM KYPCOBOM pabOTHI.

Bug yueOHbIX

. JleaTenbHOCTh CTyIEHTA
3aHSATHUM

Jlexus Hanucanme koHCIeKTa JEKIHI: KpaTKo, CXEMaTU4YHO, MOCIEI0BATEIBHO
(bUKCUPOBATH OCHOBHBIE MOJIOKEHHUS, BBIBOJIBI, (POPMYITHPOBKH, 0000IIECHNUS;
MoMeyaTh Ba)KHbIE MBICIIH, BBIACIAThH KIIIOUEBbIE CJI0Ba, TepMUHBI. [IpoBepka
TEPMHUHOB, TIOHATUIN C TTOMOIIBIO YHIMKIONEANA, ClIOBapel, CIPaBOYHUKOB C
BEINIMCBHIBAHUEM TOJKOBaHUH B TeTpaas. OO03HAYEHHE BOMPOCOB, TEPMHUHOB,
MaTepuanga, KOTOpPhIC€ BBI3BIBAIOT  TPYJAHOCTH, IIOUCK OTBETOB B
pexoMeHyemMoi autepatype. Eciu camocToaTenbHO He yaaeTcs: pa3oOparbes
B Marepuaie, HeoOXoAuMo COpPMYJIHMpPOBATH BOMNPOC M  3aJaTh
MIPENOIABATEII0 Ha JIGKIIMH WJIM Ha MMPAKTUIECKOM 3aHSATHH.

Jlaboparopuas |JlabopaTopHbie pPabOTHl MO3BOJIAIOT HAYYUTHCS MPUMEHSATH TEOPETHUUYECKUE
pabora 3HAHUS, TIOJyUYEeHHBbIC Ha JICKIIUU MPU PEIICHUH KOHKPETHBIX 3amad. UToOsb
Haubosee palMOHAIBHO U TOJHO HCIOJIb30BaTh BCE BO3MOXHOCTHU




7a00paTOPHBIX Il MOJATOTOBKH K HUM HEOOXOIMMO: CIIeAyeT pa3o0parb
JIEKIIUI0 TI0 COOTBETCTBYIOIIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOIIUM
paszzmenoM ydeOHWKa, MpopaboTaTh JOTMOJHUTEIBHYIO JIUTEpaTypy H
WCTOYHUKH, PEIINTH 331a49H U BBIIOJIHUTH IPYTHE MMCbMEHHBIC 33 JaHMUI.

CamocrogrenpHa
g paboTa

CamocrosiTenbHas padoTa CTYAEHTOB CHOCOOCTBYET TIIYOOKOMY YCBOCHHS
y4eOHOr0  Marepuajia ©  Pa3BUTHIO  HABBIKOB  CaMOOOpPa30BaHMS.
CamocTosiTenpHas paboTa MpeInosaraeT CIeIyoIe COCTaBISIONIUE:

- pabora ¢ TekcTaMu: Yy4eOHUKAaMH, CIPABOYHHKAMH, JIOTIOTHUTEIHLHON
JUTEPATYPOH, a TAKKe TPOPaObOTKa KOHCIICKTOB JICKITHIA,

- BBITMIOJTHEHUE JIOMAIIHUX 3aJJaHAI U PacueToB;

- paboTa HaJ TeMaMHu IS CAMOCTOSITEIHHOTO U3YUCHHS;

- y4acTue B paboTe CTYJCHUYCCKUX HaYyIHBIX KOH(EpEHINH, OTMMITHA]T;

- IOJITOTOBKA K MPOMEKYTOUHOM aTTECTAIIHH.

IloaroroBka k
IIPOMEKYTOUHON
aTTecTaluu

I'oToBUTBCH K HpOMe)KYTO‘IHOﬁ arrecraun CiacAyCert CHUCTCMATHYCCKU, B
TCYCHHUE BCCTO CEMECTpa. WuTencuBHas IIOATOTOBKA JOJIDKHa HadaTbCA HE
Mmo3aHeC, 4€M 3a MCCAL-IIOJITOpa a0 HpOMe)KYTO‘IHOﬁ aTTCCTalluH. I[aHHBIe
nepea 3a4€TomM C OLICHKOM TPpHU AOHA BQ)(I)CKTI/IBHeC BCCT'0 HUCIIOJIB30BAaTh AJIA
IOBTOPCHUA U CUCTEMATH3AlIMN MaTCpHraia.




JIMCT perucrpanum M3MeHeHUH

/o

[lepeueHb BHOCUMBIX U3MEHEHUHN

JlaTa

BHECEHUS
U3MEHEHUHN

Iloamuce
3aBEIYIOIIETO
Kadeapoi,
OTBETCTBECHHOM 3a
peanuzaruio OIIOIT
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