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1. Henu n 321241 0CBOEHUS TMCHMUILTAHBI (MOTYJIs1)

Henbto aucuumnianabl «MoaeTupoBaHue 3JIEMEHTOB U CUCTEM 3JIEKTPOCHAOKEHUI 00BEKTOB
CTPOMUHAYCTPUN» SBIIAETCS OCBOEHHUE METOOJIOTUN U TEXHOJIOTUU MOJEIUPOBaHHUs (B IEPBYIO OUepeab
KOMIIBIOTEPHOI0) MPU UCCIIEJOBAHUU, TPOEKTUPOBAHUH U SKCILTyaTallUU AJIEKTPOTEXHUYECKUX U
SHEPreTUYEeCKUX CUCTEM U YCTPOUCTB.

3aiayaMy OCBOCHHMSI TUCIUIUIUHEI SIBISIFOTCS] 0OecTieyeHre CTyIeHTOB HEOOXOAUMbIM 00BEMOM
TEOPETUUECKHUX U MPAKTUYECKUX HABBIKOB; (DOPMHUPOBAHUE Y CTYACHTOB 3HAHUH 2JIEKTPOTEXHUUECKUX
3aKOHOB, METOJIOB aHAJIM3a U PeAIU3allU ANEKTPUUECKUX, MATHUTHBIX, JIEKTPOHHBIX U
INEKTPOMEXAHUYECKUX LIeNeH, YMEHUI aHaTUTHUYECKUMU U SKCIIEPUMEHTAIbHBIMU CIIOCO0aMU OTIPEAETSATh
napaMeTpbl ¥ XapaKTEPUCTUKH TUIIOBBIX IJIEKTPOTEXHUYECKUX, INMEKTPOMEXaHUYECKUX U IJIEKTPOHHBIX
3JIEMEHTOB M YCTPOICTB; 00yueHHUE CTYACHTOB KOMIIBIOTEPHOMY pacueTy U MOAEIUPOBAHUIO C

HCIIOJIb30BAHUECM AKTYAJIbHOI'O IPOIpaMMHOI'O oOecricueHusl.

2. Hepeqenb INIAHUPYEMBIX pE€3yJabTaTrToB oﬁyqe}mﬂ no JTMCUHMILJINHE (MO[[y.]'IlO), COOTHECCHHBIX C
HHAUKATOPAMHU JOCTUKCHUA KOMIIeTEeHIInii

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPa JOCTHXKEHUS
KOMIIETEHIIUUA

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JTUCLUIUTMHE, 00€CTIeUYrBaIOUINE JOCTHKEHUE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1

[TK(IT)-1 Criocoben
YIIPaBJIATh U
OCYILECTBIISATH KOHTPOJIb 32
pa3paboTKO#
UH(POPMALIMOHHOMN MOJIEITH
ANEKTPOTEXHUICCKUX
CHCTEM

[TK(LT)-1.1 Cnocoben
aHAJIM3UPOBATh U
MOJU(PHUIIIPOBATH
UH(POPMALMOHHYIO MOJICIh
AMEKTPOTEXHUUYECKUX CUCTEM

3HaeT

QJITOPUTMBI CO3JIAaHHS U OICHKHU aJIeKBAaTHOCTH
MoOJieNiel; BHIBI MOJEJIEH W METOAbl HX
MOCTPOCHHS, HCIOJb3yeMbIe B IIPOTrpaMMax
KOMIIBIOTEPHOrO  MozenupoBanus LTSpice,
Mathcad, MATLAB

ymeeT

BBIOUPATh MOJIXOMISIIUE METOJbI PacdyeToB U
MOJICIMPOBAHUS Ui KOHKPETHBIX 3a1ad C
IEJBI0  00eCIeUnTh ONTHMAJIbHYI0 TOYHOCTD

MOACIN H  OIITHUMAJIBHOC HCIIOJIB30BAaHUC
MalllMHHOI'O BPEMCHU

BJIaJ€ceT

METOdaMH pac4ucTa MNEPEXOAHBIX u
YCTaAaHOBHUBIIHUXCA IIPOLECCOB B JIMHEMHBIX H
HEIUHEHHBIX QJICKTPHUYCCKHUX OCIIAX, B

JacTHOCTH, B mporpammax Microsoft Excel,
LTSpice, Mathcad, MATLAB

[TK(I1)-1 Criocoben
YIIPABISTh U
OCYIIECTBIISATH KOHTPOJIb 3a
pa3paboTkoit
nH(pOpPMaAIMOHHON MOJIEeTTH
ANEKTPOTEXHUICCKUX
CUCTEM

[TK(11)-1.2 Ciocoben
OCYIIECTBIISATH KOHTPOJIb 3a
pa3paboTkoit
nH(pOpPMaAIIMOHHON MOJIETTH
CHCTEM DJIEKTPOCHAOKEHUS

3HaeT
IpaBWJia MPOBEPKU aJEKBATHOCTH MOJEIU C
Y4€TOM IIPOEKTHOTO 3a/1aHus

ymeer

BbIOMpaTh ONTUMAJbHBIA BapUaHT MOJEIU C
Y4€TOM 3aTpaT Ha IOCTPOCHHE U TpeOyeMoii
TOYHOCTH

BJajieeT

crnoco0amMM OLIEHKHM aJIeKBaTHOCTU MOJEIH
MIPOEKTUPYEMOMY OOBEKTY




ITIK-1 Cnocoben
y4acTBOBaTh B HAYYHO-
HCCIIeIOBATEILCKOM padoTe
B 00J1acTu
AJICKTPOCHAOKEHUS U
AIEKTPOOOOPYAOBAHUS
31aHUM U COOPYKEHUHN

[1K-1.3 BeinonHsieT Hay4YHbIE
MCCJIEI0BAHMS U TIPEJICTABIISIET
WX pe3yJbTaThl

3HaeT

METOJIbI MaTeMaTH4YECKOTO0 U KOMIBIOTEPHOTO
aHallM3a IIeMel MOCTOSTHHOTO U MEePEMEHHOTO
TOKOB B CTallHOHAPHBIX H TEPEXOTHBIX
pexknMax ¢ ucnois3oBanuem Microsoft Excel u
pOrpaMM KOMITBIOTEPHOTO MOCITUPOBAHUS
LTSpice, Mathcad, MATLAB

yMmeet

aHAITM3UPOBATH ANEKTPOTEXHUIECCKUE
YCTPOWCTBA H  HCIIOJIB30BAaTh  aJICKBATHHIC
MOJICTI JJiIi HUX; CTPOHUTH KOMITBIOTEPHBIC
MOJICIM TI0O HW3BECTHBIM MaTEeMaTHYECKHM
MOJIEIISIM; HAXOJUTh W UCIIOJIB30BaTh TOTOBBIC
SPICE moaenu moiaynpoBOHUKOBBIX U APYTHX

KOMITOHEHTOB c WHTEPHET-CANTOB
MIPOU3BOUTEIICH

BJIAJIEET

MOJCIIUPOBAHUS AJICKTPOTEXHUUECKUX CHCTEM
c HCIOJIb30BaHUEM KOMITBIOTEPA H

CHenMaIM3upOBaHHbIX mporpamm  LTSpice,
Mathcad, MATLAB, Microsoft Excel

[TIK-2 Cniocoben
y4acTBOBATh B
MPOSKTUPOBAHUH CUCTEM
AIICKTPOCHAOKCHUS U
AIEKTPOOOOPYAOBAHUS
31aHUM U COOPYKEHUHN

[1K-2.3 [IpumenHsieT MeToIbl
CO3JIaHHS U aHAIIM3a MOJCICH,
MTO3BOJISIONINX MTPOTHO3UPOBATH
CBOMCTBA U OBEACHHUC
00BEKTOB MPo(heCCHOHATLHOM
JIeSITeIILHOCTU

3HaeT

rmapaMeTpbl " 0COOCHHOCTH paboTHI
JIEKTPOTEXHUYECKUX  yCTPOWCTB W UX
MOJIeJIC; BO3MOXXHOCTH U OCOOCHHOCTH
paboThl B mporpaMMHbIX makerax LTSpice,
Mathcad, MATLAB, Microsoft Excel

yMeeT
MIPUMEHSATb, KOMOMHHUPOBATh u
MOAU(PUIIUPOBATH MOJEIN

SJICKTPOTCXHUUCCKUX YCTpOI;'ICTB; co3aaBaThb
MAKE€Thl CXEM W HaAXOIUTh MOAXOIAIIIHNEC

KOMITOHEHTHI TUTst HUX METO/IOM
napameTpuieckor ontumuzammu B LTSpice;
cO3/1aBarh COOCTBEHHEIE MOJIEITH
(monmcucrembl)  yctpoiictB B LTSpice wu
MATLAB, UCIIOJB3YS O6ubIMoTeKy
CTaHJAPTHBIX u M10JIb30BATEIBCKUX
KOMITOHEHTOB; OIICHUBATH paboty

DIIEKTPOTEXHUYECKUX YCTPOMCTB pasInIHBIMU
MmeTomaMu pacuera B Mathcad

BJIaJeeT

CpaBHEHUS MOBEICHUS peanbHOro
DIIEKTPOTEXHUYECKOTO  YCTPOMCTBA M €TI0
MOJIEIIN; TIOCTPOEHHUST KOMITLIOTEPHBIX MOJIEIEH
B LTSpice, Mathcad, MATLAB, Microsoft
Excel

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJI51) B CTPYKType 00pa3oBaTe/IbHOM POrpaMMBbl

Jannast tuciumuiviHa (MoAysb) BkiItodeHa B biok «lucuunnunel, Mmoxynu» b1.B.2.07 ocHoBHOMI
npodeccuoHabHON 00pa3zoBarenbHOM porpammel 13.04.02 DnekTpodHepreTHKa U AJIEKTPOTEXHUKA U
OTHOCHUTCS K 4acTH, popMUpyeMOl yuacTHUKaMU 00pa30BaTebHbIX OTHOIIEHUH y4eOHOro IIaHa.




duzuka
3HATh:

OCHOBBHI q)I/ISI/IKI/I, BKJIIOYasA SJICKTPUYCCTBO U MArHC€TU3M.

TeOpeTI/I‘leCKI/Ie OCHOBBI JICKTPOTCXHUKHU

3HATh.
OCHOBBI 3JICKTPOTCXHUKH.

YMETh:

PaCCUUTBIBATDE SJICKTPUUCCKUE HAI'PY3KH.

BJIaACTh:

METOJIaMU pacyeTa U (Win) BbIOOpa UCTOYHUKOB 3JIEKTPOIHEPTUH.

1/

[Tocnenyromume TUCIUTIITMHBI

KOI[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHIKCHHA KOMIICTCHILIMH

OJICKTPOTEXHUYECKNUX CUCTEM

COBpeMeHHBIe MCTO/JIbI paCcdy€Ta U CHHTC3a

TK-1.1, TIK-3.2, TIK-3.3, TIK(LD)-1.1

4. O0beM AUCUUIIMHBI (MOIYJIs1) B 3a4e€THBIX eIHHUIAX ¢ YKA3aHHEM KOJIUYeCTBA aKaJeMUYeCKHX
YacoB, BbIIeJIEHHBIX HA KOHTAKTHYI padoTy 00y4aromuxcs ¢ mpenoaanBaTeieM (M0 BUIAM y4eOHBIX
3aHATHUH) M HA CAMOCTOSATEIbHYIO PA00Ty 00yUYaK0IIUXCS

Cemectp
U3 Hux yacel Ha
Bup yaebHoii paboTs! Beero MPAaKTHYECKYIO
4acoB 2
TIOATOTOBKY
KontrakTHas padoTa 48 48
Jlextmonnsie 3ansarus (JIek) 16 0 16
[paktuueckue 3ansatus (I1p) 32 0 32
HWnast KOHTaKTHasi pa60oTa, B TOM YHCJIE: 15 15
KOHCYJIBTAIMH 10 KypCOBOH paboTe (IIPOEKTy), 1 1
KOHTpOJIbHBIM paboTam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caada 3a4era,
3a4ueTa ¢ OICHKOM; 3alIiTa KypCOBOW PabOTHI 0,25 0,25
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHasi paboTa Ha aTTECTAIHIO B CECCHIO 0.95 025
(KoHCYNBTaIUS TIEpe]] IK3aMEHOM U c1aya ' '
Yacepl HA KOHTPOJIb 26,75 26,75
CamocrositesbHast pagora (CP) 67,75 67,75
O0611as TPY10eMKOCTH JUCHUNIIUHBI (MOTYJIs1)
qachl: 144 144
3a4YeTHbIE eTHHHIIBI: 4 4

5. Copep:xkanme IMCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM

OTBE/ICHHOT0 HA HUX KOJIMYEeCTBA AKA/JIeMHYECKHUX YACOB M BUAOB YUCOHbIX 3aHATHH
5.1. TemaTrueckuii MiaH JUCIUIUIMHBI (MOJTYJIS)

3aHATHUAM), Yac.

KonrakTtHas pabora (1o yuyeOHbIM

Pasnensl qucuIuIMHE

JIEKITNH

113

JIP

Cemectp

BCETO

W3 HUX
Ha
MIPaKTH-
YECKYIO0
MO/~
TOBKY

U3 HUX
Ha
MIPaKTH-
YECKYIO
HOJIro-
TOBKY

BCETO

U3 HUX
Ha
MIPaKTH-
Y4eCcKyIo
MOAro-
TOBKY

BCETO

CP

Bceero,
qac.

Kon
AHIUKATOP
a
IOCTHXKECHHU
A
KOMIICTCHI]
5071

1. |1 paznen. ITonsitue

MOZACIINPOBAHUSA




TIK(L)-

1.1. [[TonsiTHEe MOAETUPOBAHUS 2 3 1.1, IIK
ID-1.2
2. |2 paznen. Metonbl
MOJICTTUPOBAHUS
[1K-2.3,
HK(L)-
2.1. | Meroasl MOACITUPOBAHUS 4 6 1.1, [IK
(I)-1.2
3. |3 pasnmen. MonenupoBanue
MOJTYIIPOBOTHUKOBBIX
pudopoB
[1K-1.3,
MopenupoBanue [1K-2.3,
3.1. | momympOBOTHUKOBBIX 4 6 TTK(LL)-
puOOpPOB 1.1, TIK
(ID-1.2
4. |4 pazgen. lunamudeckue
MOJIEJH
[1K-1.3,
[1K-2.3,
4.1. | lunamMu4ecKue Moaeu 4 6 TTK(LT)-
1.1, IIK
(ID-1.2
5. |5 pa3nmen. UtepauronHbie
METOJTbI (METOIBI TPOTHO3A
KOPPEKIIUN)
[1K-1.3,
WrepanmoHHble METO/BI [1K-2.3,
5.1. | (MeToabI MpoTrHO3a U 4 6 TTK(LT)-
KOPPEKLUN) 1.1, I[IK
(ID-1.2
6. |6 pasmen. Cratuctuueckoe
MOJIETTUPOBAHUE
[K-1.3,
CraTucrudeckoe IK-2.3,
6.1. 4 6 TTK(1T)-
MOJICTTUPOBAHUE 1.1, IK
(ID-1.2
7. |7 paznen. MonenupoBaHue
ANMEKTPOTEXHUICCKUX CXEM B
LTspice
IK-1.3,
MonenupoBanue [1K-2.3,
7.1. | 2MEKTPOTEXHUYECKHUX CXEM B 20 20 42 TTK(LT)-
LTspice 1.1, TIK
(D-1.2
8. |8 pa3men. MonenupoBaHue

QJICKTPOTEXHUYCCKHUX CXEM B

MathCAD




I1K-1.3,
MonaenupoBaHue 197 T1K-2.3,
8.1. [2JIeKTPOTEXHUYECKUX CXEM B 21 10 5’ 30,75 | TIK(II)-
MathCAD 1.1, IIK
(In-1.2
9. |9 paznen. Monenuposanue
AJICKTPOTEXHUUYECKHUX CXEM B
MATLAB
ITK-1.3,
MogenupoBanue [1K-2.3,
9.1. [21€KTPOTEXHUUECKUX CXEM B 2| 2 2 6 10 TTK(L)-
MATLAB 1.1, IIK
1H-1.2
10. |10 pa3znen. Has koHTakTHas
pabora
I1K-1.3,
10.1 I1K-2.3,
"~ | nas xoHTakTHAas paboTa 2 1,25 TIK(LT)-
1.1, IIK
()-1.2
11. |11 pasznmen. KonTposs
I1K-1.3,
I1K-2.3,
11.1. | KonTponn 2 27 TTK(LY)-
1.1, IIK
(1H)-1.2
5.1. Jlekuuu
No | HaumeHoBaHue pazjaena .
. HaumenoBanue u KpaTKoe coaepskaHue JIEKITUi
pasn 1 TEMBI JICKIIUH
[ToHsiTHE MOETUPOBAHUS
1 Tonsarue [Tonsitue mogenupoBanusa. Monens. [Iporiecc MoenupoBanus. DTamnbl
MOZCTNPOBAHMS MOJICJIUPOBAHUA. AJITOPUTMBI.
Metoib1 MOACTUPOBAHUS
OpuruHai, Mojelb, mogooue. Bumabl MmonenupoBanus. dusnyeckoe
MojieupoBanrue. Matemaruueckoe MOAEIMpPOBaHNEe. AHAIOTOBOE
Meros MojenupoBanue. Mojens "yepHoro suuka". Matemarudeckas MOJIeIb.
2 MOJICTTUPOBAHUS KommprorepHas monens. Knaccudukaiys MaTeMaTHUeCKUX MOJICIICH.
AHaMTHYECKHE MOJIETH. Y POBHU MoieIupoBaHus. TpeboBaHUs K
MaTteMaTuyeckuM MojiesaM. [locTpoenre MaTeMaTHYECKUX MOJICTICH.
CXEeMOTEXHUYCCKHU TTOIXO0.
MopenupoBaHue MOTYITPOBOJTHHKOBBIX TPHOOPOB
MonenupoBanue dopmanbHbie MoJieu. Puzndeckue Mojaenu. Y papHenue [lyaccona.
3 HOIYITPOBOIHHKOBBIX Ycnosue Helimana. YpaBHEeHUE HEMPEPLIBHOCTH. PaBHOBECHBIE
npudopoB koHIeHTpanuu. PekomOunanms [loknu-Xomna-Puga (ILIXP). Oxe-
pexombuHanus. [ToBepxHOCTHAS peKOMOMHAIIHSL.
JlmHaMuyecKrue MO
JlnHaMHUYeCKHe perpecCHOHHbBIE MOJICTH B BUJIC TTEPEAATOYHBIX (DYHKIIHI
(I1d). 3aBUCHMOCTH BXOJHOT'O M BBIXOJIHOT'O CUTHAJIOB OT BPEMEHU B
4 | Hunavuieckne monenn HETIPEPBIBHBIX MOJIESAX. 3aBUCHUMOCTh BXOJHOTO U BBIXOJHOTO CUTHAJIOB
OT BPEMEHH B JIUCKPETHBIX MojaesaX. Mojens B Buje huibrpa Kammana.
Mogens B Buje npeacrasieHus Oypeoe.
5 | Vrepaponssie MeToms: Wrepanmonnsie MeTOAbI (METOABI TPOTHO3a U KOPPEKIUH)




(MeTobI MpOrHO3a U

Meron Ditnepa ¢ ureparuamu. Metoq MusHa. Y TOUHEHHBIH METO/T

KOPPEKIIHH) Diinepa. Meron Pynre-KyTThl.
CTaTHCTHYECKOE MOJCITMPOBAHUE
I'eneparopsl cinydaitnbix uncesn. Meroa Monte-Kapio. MojenupoBanue
CTaTUCTUYECKOE Cy4aitHOTO COOBITHSA. MoIeTupOBaHUE CIIy4aiHOM BEJIMUMHBI. MeTOT
6 MOJIETUPOBAHKE CTyIEHYATOH anmpoKcuManuu. Meros ycedenus. MeTo1 B3aThsi 00paTHOM
¢byHKIEE. MoaenpoBaHue HOPMAJIBHO PaclpeIeICHHbBIX CydaiHbIX
BeIMYHUH. MOJIETUPOBAHHIE CUCTEMBI CITYYAHBIX BETUIHH.
MoaenupoBaHue JIEKTPOTEXHUUECKUX cxeM B LTspice
MopenupoBaHue Ocobennoctu padboThl anroputma moaenupoBanust SPICE. O6mas
7 3JIEKTPOTEXHHUECKHX | CTPYKTYPa U cornamenus ¢aiina cnucka coenunennii (netlist). OcnobHbie
cxem B LTspice KOMITIOHEHTHI OubaroTeku LTspice, ux cunrakcuc u moaenu. Cyhdukcs u
MacitabHbie ko dunmentel. MaTepdeiic mporpammel. [Tpumep cxemsr.
MonenupoBanue 3aeKTpoTexaunueckux cxem B MathCAD
Mozenposanue 3nakomMctBo ¢ MathCAD. HnTtepdeiic 1 0cOOeHHOCTH paboTHL. 3aaHue
8 STICKTPOTCXHUICCKUX | pperanT n mepeMeHHbIX. OCHOBHBIE oneparui. IlocTpoeHne rpahuKos.
cxem B MathCAD [elictBusa Hax maTpuuaMu. Pemienrne ypaBHEeHUH.
MonenpoBanue MopenupoBanue anekTporexuudeckux cxem B MATLAB
9 snexrporexuuueckux | Pabouas cpena MATLAB u MATLAB Simulink. Tloctpoenue rpagukos B

cxeMm 8 MATLAB

MATLAB. IIpumep mocTpoeHHS JIEKTPOTEXHUIESCKON CXEMBI.

5.2. [IpakTuyeckue 3aHsATUs

HaumenoBanue paznena

pJ;:IL M TEMBbI TIPAKTHIECKHX HanmeHoBaHMe U cojiep)KaHUE MPAKTHUECKUX 3aHATHHA
3aHSATHI
MonenupoBaH#e MOCIICIOBATEIBHOTO KOJIe0ATEILHOIO KOHTYpa
MozenupoBasue Cob0patp B LTSpice cxemy mocie10BaTeapHOr0 K0oJaeOaTeIbHOro KOHTYpa 1
7 JIEKTPOTEXHUYECKUK | 331aTh IapaMeTPhbl B COOTBETCTBHH € BapuaHTOM. CHATH M IOCTPOUTDH
cxem B LTspice PE30HAHCHYIO KPHUBYIO. MI3MEpUTh U paccUuTaTh OCHOBHBIC TTApAMETPhI
LeMH.
MonenupoBaHue MapauieIbHOTO KOJIe0aTeIbHOTO KOHTYpa
Cobpath B LTSpice cxeMy mapauieabHOTo KoJiebaTeIbHOTO KOHTYpa
Monemaposarne K0JIe0aTeIbHOTO KOHTYpA U 337aTh TapaMeTPbl B COOTBETCTBHH C
! SJICKTPOTCXHUHCCKUX | papyanToM. CHATB M IOCTPOUTH PE30HAHCHYIO KPUBYIO M 3aBHCHMOCTH
cxem B LTspice TOKa KaTYIIKA WHAYKTUBHOCTH U KOHJIEHCATOpPA OT EMKOCTH
KOHJIeHcaTopa. MI3MepuTh U paccuuTaTh OCHOBHBIE ITAPAMETPHI LICTTH.
MopenupoBanue Tpex(azHou 1enu, COSTMHEHHON TT0 CXeMe 3Be3/1a
Monennposanne CoGpathb B LTSpice cxeMy Tpexda3Hoii enn, COeTNHEHHON M0 cXeMe
7| OWMEKTPOTEXHMMECKUX | 3pesna 1 3a;1aTh TApAMETPHI B COOTBETCTBHHU C BAPHAHTOM. VI3MepHTH 1
cxeM B LTspice paccuuTaTh OCHOBHBIC TTapaMETPHI IIETH MPU PA3INIHBIX Harpy3Kax.
MopenupoBanue Tpex(azHou 1enH, COSTUHEHHON TT0 CXeMe TPEYTOJIbHHUK
MopenupoBaHue Co0Opats B LTSpice cxemy Tpexda3Hoi eH, COSAMHEHHOMN 110 CXeMe
7 3IIEKTPOTEXHUYECKUX TPECYTrOJbHUK, U 3aJ1aTh IMapaMETPhbl B COOTBETCTBHUH C BAPUAHTOM.
cxem B LTspice W3MepuTh M paccunTaTh OCHOBHBIC TTApaMETPHI IIETH ITPH PA3THNIHBIX
Harpy3kax.
MopenupoBaHie Harpy304HOTO peKUMa OHO(Ga3HOTO TpaHchopMaTopa
Mozennposanue Cobpathb B LTSpice cxeMy Harpy304HOTo pexxnmMa oJHO(A3HOTO
7| OMEKTPOTEXHMHMECKUX | 11ycdiopMaTopa U 3a1aTh MAPAMETPBI B COOTBETCTBHM C BAPHAHTOM.
cxem B LTspice CHATb ¥ IOCTPOMTH BHENTHIO XapaKTePHCTUKY TpaHC(hOpPMAaTopa.
CHATHE BBIXOJHBIX CTATHYECKUX XapaKTEPUCTHK OUITOISIPHOTO NPN
MonenupoBanue TpaH3HUCTOpa
7 anekTporexuuuecknx |Cobpare B LTSpice cxemy OMIOISIpHOTrO NPN TpaH3UCTOpa ¢ OOLMM

cxem B LTspice

OMUTTECPOM U 3a4aTh MapaMCETPbl B COOTBECTCTBHUU C BAPHUAHTOM. CHATh U




MOCTPOUTH CEMENCTBO BBIXOJHBIX CTATHYCCKUX XAPAKTCPUCTHUK.

MoaenupoBaHH€e BITPSIMUTENCH

MopenupoBaHue CoOpatb B LTSpice cxeMbl HECKOJIBKUX MOMYJISPHBIX BHIMPSMHUTEICH B
7 3IEKTPOTEXHUUYECKUX |COOTBETCTBUHM C BapuaHTOM. CHSTBH U IOCTPOUTH HATIPSDKCHHUE HA BXOJIC U
cxem B LTspice Ha BBIXO/IC BBIIPSIMUTENICH C HCTIOJIb30BaHNEM (QUIBTPOB U 0€3 HHX.
CpaBHUTH MOJYYEHHBIE PE3YIIbTATHI, CACIATh BHIBOIBI.
MopenupoBaHue mycka Tpex(a3Horo aCHHXPOHHOTO JIBUTATES
MopenupoBaHue N3o0pasuthk Macky Tpexda3zHoro acCHHXpoHHOro apurareis. Co3narb
7 3IEKTPOTEXHUUYECKHX | CXEMY 3aMEIIeHHs TPEX(Pa3HOro aCHHXPOHHOrO aBuratens. [lomecTurs
cxem B LTspice MOJYYCHHYI0 MOJIEIbh ACHHXPOHHOIO IBUTATENSl HA CXEMY ITyCKa 1
MPOMOJIEIMPOBATH MPOIECCHI MTyCKa ABUTATENS B PA3IMYHBIX PEKUMAX.
Pacuet mapameTpoB 1ienu pazauyHBIMA METOIaMHU
3amaTh MmapaMeTpsl IENH B COOTBETCTBUHU ¢ BapuaHTOM. PaccunTaTh TOKH
Mozenuposaiue ey 1o 3akoHaMm Kupxrodga. Paccunrtath mapameTphl IS METOJI0M
8 SICKTPOTCXHUICCKUX |y ourypHBIX ToKOB (MKT). Paccuntars mapaMeTphl el METOI0M
cxem B MathCAD y3i0BbIX HamnpsikeHudt (MYH). IIpoBepuTh nosydeHHbIE PE3yIbTaThl
METOI0M OajiaHca MOIIHOCTCH.
Pacuer nienu cuHyCOUIaIbBHOTO TOKa CUMBOJIMYECKUM METOJI0OM
3ajaTh apaMeTphl LIENH B COOTBETCTBUU C BapuaHTOM. Paccuurarh
Mozenuposaiue KOMIIJIEKCHBIE COMPOTUBIICHUS B BETBSIX M YKBUBAJIEHTHOE CONMPOTUBIICHUE
8 SJICKTPOTCXHUICCKUX | g pyone. HaifTi KOMILIEKCHBIC aMILIUTY Il TOKOB M MX JIEHCTBYIOIIHE
cxem B MathCAD 3HaueHus. [locTponTh BEKTOPHBIC JUArPaMMBbl U TpadUKH BPEMEHHBIX
3aBHCHUMOCTEH.
CusaTre aMIUIHTYHO-4acTOTHBIX (AYX) 1 (ha30-4acTOTHBIX
Monennposarne xapakTepucTuk (OUX) nenu
8 SJICKTPOTCXHUHICCKUX | 347151y, apamMeTpbl LGN B COOTBETCTBHU C BAPUAHTOM. PaccuuTaTs u
cxem B MathCAD noctpouth AUX n ®UX RLC-nienu. Cnenath BBIBOJIBIL.
Pacuer Tpex(azHoii ienu MeToJ0M KOHTYPHBIX TOKOB TpeX(a3HOH IenH B
MoaenupoBanue MATLAB
9 3leKTpoTexHHuueckux | MoJenpoBanue TpexdazHOM e 10 CXEeMe 3Be3/1a C HEUTpaTbHBIM

cxeMm B8 MATLAB

npoBoAoM. Pacuer ¢a3HbIX U HEUTPaIbHOIO TOKOB METO/I0M KOHTYPHBIX
TOKOB. [IpoBepka MeTo10M HastaHca MOITHOCTEH.

5.3. CamocTostenpHas pabota 00ydaromuxcs

Ne | HaumeHoBanue pasnena .
CopepxaHue caMOCTOSITENbHON pabOThI
pa3ll| JUCUMILIUHBI U TEMbI
[TonsTHEe MOAENMPOBAaHHUS
L [oHsTHE N3ydeHne NeKIMOHHOIO U IONOJHUTENbHOr0 MaTtepuana. [logroroska k
MOJEIUPOBAHUSL TECCTUPOBAHUIO. CaMOCTOSTEIRHOE IMPOXOKIACHUC TCCTA. HOHFOTOBK& K
9K3aMEHY 10 JJaHHOH TEME.
Meroabl MOAEIUPOBAHUS
) Mertos N3ydeHne NeKIMOHHOIO U IONOJHUTENbHOr0 Marepuana. [logroroska k
MOJICTTUPOBAHUS TecTUpoBaHuto. CaMocTOATENBHOE POX0XKAeHUE TecTa. [loaroroska k
9K3aMEHY 10 JaHHOU TEME.
MonenrpoBaHue MOIYIPOBOIHUKOBBIX MPUOOPOB
MonenupoBanue
3 N3ydeHne 1eKIMOHHOTO U IONOJHUTENbHOT0 Matepraia. [loaroroska k
HOHprOBgHHHKOBHX TectupoBanmio. CaMOCTOATENBHOE TPOXOJK/ICHIE TecTa. I10roToBKa K
prOOpPOB 3K3aMeHy 110 JaHHOI TeMe.
JnHaMudecKkue MoIeNu
N3ydeHne NeKIMOHHOIO U TONOJHUTENIbHOT0 MaTepraia. [loaroroska
4 | JIlunaMu4ecKue Mojenu

TecTupoBaHuio. CaMOCTOATENbHOE TPOXOKIeHne TecTa. [loaroToBka k
AK3aMEHY MO JIaHHOU TeME.




HrepaninoHHbIE METOBI
(MeTobI MpOrHO3a U

Wrepanmonnsie METOAbI (METO/IBI TPOTHO3a U KOPPEKIUH)
N3yuyenue NeKIMOHHOTO U JAOMOIHUTENIbHOro Marepuana. [loaroroska k
TecTupoBaHui0. CaMOCTOATENbHOE TPOX0XKIeHue TecTa. [loaroroBka k

KOppeKIuH) AK3aMEHY I10 JaHHOU TEME.
CratucTruieckoe MOJEIMPOBAHNE
CTaTHCTHUECKOE N3ydenune NeKIMOHHOTO 1 JOTOJHUTEILHOT0 MaTepraia. IloaroroBka k
MOJIETTUPOBAHHE TecTupoBaHnio. CaMoCTOSTENbHOE TPOXOXKAeHNE TecTa. [loaroToBKa Kk
9K3aMeHYy I10 JaHHOU TeMe.
MoaenupoBaHue dIIEKTPOTEXHHUECKUX cxeM B LTspice
MonaenupoBanue
N3ydenune JeKIMOHHOTO U JOMOJIHUTEILHOI0 MaTepuana. Iloaroroka k
AJIEKTPOTEXHUYECKUX

cxem B LTspice

TECTUPOBAHUIO. CamocTosTeNIbHOE IMPOXOKIACHUC TCCTA. HOI[FOTOBKa K
OK3aMCHY I10 ,HaHHOﬁ TEME.

MonaenupoBanue
AIEKTPOTEXHUUYECKHUX
cxem B LTspice

MonenupoBaHue MOCIeI0BATENLHOTO KOJIeOaTeIbHOTO KOHTYpa
[ToaroroBka k mpakTu4eckoit padore. Opopmienue otuera. Jlopaborka u
UCIPABIIEHUE OTYETa MO NMPAKTUYECKOM paboTe NMpu HEOOXOAUMOCTH.

MoaenupoBanue
3JIEKTPOTEXHUYECKUX
cxem B LTspice

MonenupoBaHue nmapaiebHOro Koie0aTeIbHOTO KOHTYpa
[TonroroBka k npaktuueckoi padore. Odbopmnenue otuera. JJopabotka u
UCIPaBIIEHUE OTYETA MO MPAKTUYECKON paboTe mpu HEOOXOAUMOCTH.

MoaenupoBanue
OJICKTPOTCXHUYCCKUX
cxem B LTspice

MonenupoBanue TpexQa3zHoi ey, COSAMHCHHOHN 110 CXeMe 3Be3/1a
[ToaroroBka k nmpakTudeckoit padore. Opopmienue oruera. JlopaboTka u
UCIIPABIICHUE OTYETA O MPAKTUICCKON paboTe Mpr HEOOXOAMMOCTH.

MoaenupoBanue
OJICKTPOTCXHUYCCKUX
cxem B LTspice

MopenupoBanue TpexpaszHoM IEIH, COSIUHSHHOM 10 CXeMEe TPCYTrOJIbHUK
[ToaroroBka k nmpakTuieckoit padore. Opopmienue oruera. JlopaboTka u
WCIIpaBJICHUE OTUYETA MO MPAKTUYECKOM paboTe Mpu HEOOXOIUMOCTH.

MoaenupoBanue
3JIEKTPOTEXHUUECKUX
cxem B LTspice

MonenupoBaHie Harpy304HOTo pexxuma oHo(aszHoro Tpanchopmaropa
[TonroroBka k npaktuueckoi padore. Odbopmnenue otuera. JJopabotka u
UCIIPaBIIEHUE OTYETa MO NMPAKTUYECKON paboTe Mpu HEOOXOAUMOCTH.

MonenupoBanue
AJIEKTPOTEXHUYECKUX
cxem B LTspice

CHsTHE BBIXOJHBIX CTATHUYECKHUX XapaKTEPUCTUK OUTIONISPHOTrO NPN
TpaH3HUCTOpa

[ToaroroBka k nmpaktuueckoi padore. Odbopmnenue otuera. JJopabotka u
MCIIPaBIIEHUE OTYETA MO MPAKTUYECKOM paboTe Mpu HEOOXOAUMOCTH.

MonenupoBanue
AJIEKTPOTEXHUYECKUX
cxem B LTspice

MopnenupoBaHu€e BBIIPSIMUTENIECH
[ToaroroBka k nmpaktudeckoi padore. Odbopmnenue otuera. JJopabotka u
WCIIPaBIIEHUE OTYETa MO MPAKTUYECKOM paboTe Mpu HEOOXOAUMOCTH.

MonenupoBanue
AJIEKTPOTEXHUUECKUX
cxem B LTspice

MonenupoBaHnue mycka Tpex$a3HOro aCHHXPOHHOTO JIBUTATENs
[ToaroroBka k nmpaktuueckoi padore. Odbopmnenue otuera. JJopabotka u
MCIIPaBIIEHUE OTYETa MO MPAKTUYECKOM paboTe Mpu HEOOXOAUMOCTH.

MonenupoBanue
AJIEKTPOTEXHUYECKUX
cxem B MathCAD

MogenupoBaHnue 3ekTpoTexHruueckux cxem B MathCAD

HSy‘lGHI/IC JICKOMOHHOI'O U JOIMOJIHUTCIIBHOI'O MaTepuaa. HOI[FOTOBK& K
TecTUpoBaHuio. CaMocTosTeNbHOE PpoX0XkaeHue Tecta. [lonroroska k
AK3aMEHY MO TAaHHOU TEME.

MopenupoBaHue Pacuer mapamMeTpoB LeNH pa3IMYHBIMU METOIAMH
seKkTpoTexHuyeckux | [10OArOTOBKa K mpakTuyeckoii pabore. Odopmienne oryera. Jlopaborka u
cxem B MathCAD UCIIPaBIIEHUE OTYETA MO MPAKTUYECKOM paboTe Mpu HEOOXOAMMOCTH.
MonenupoBanue Pacder nenu cuHyCcOMIadbHOTO TOKA CHMBOJIMYECKHUM METOA0M
snekTporexHndyecknx | [10OArOTOBKa K MPaKTUYECKOi pabote. Opopmnenue orueta. JlopaboTka u

cxem B MathCAD

MCIIPaBJIEHUE OTYETa MO MPAKTUYECKO paboTe NMpu HEOOXOAMMOCTH.

MonaenupoBanne
AIEKTPOTEXHUYECKHUX
cxem B MathCAD

CHstre aMIuUTy1HO-4acTOTHRIX (AUX) 1 pa3o-4acToTHBIX
xapaktepuctuk (OUX) nenu

[ToaroroBka k mpakTu4eckoit padore. Opopmienue otuera. JlopaboTka u
MCIIPaBJIEHUE OTYETA O NMPAKTUYECKOi paboTe nMpu HEOOXOAUMOCTH.




MonenupoBanue MopenupoBaHue PJIECMEHTOB W CHUCTEM DJICKTPOCHAOKCHHS

8 3eKTpoTexHHYeckux | IIOAroToBKa K KypCoBOM pabote. BeimonHeHue 1 1opaboTka (IIpU HATMYUN
cxeM B MathCAD 3aMeuaHuil) pa3aesioB KypcoBOil paboThI.
M MopenupoBanue ekTpoTexuudeckux cxem B MATLAB
OZCNPOBAHNC N3yuenune NeKIMOHHOTO U JOMOTHUTEIBHOTO MaTepuaia. [lonroroska k
9 AICKTPOTEXHUYECKHUX

TECTUPOBAHUIO. CamocTosTeNIbHOE IMPOXOKIACHUC TCCTA. HOI[FOTOBKa K

cxem B MATLAB OK3aMCHY I10 ,HaHHOﬁ TEME.

6. MeToauyeckne MaTEePUHAJIbI 1JIs1 CAMOCTOATEILHON padoThl 00y4alOMIMXCS N0 AUCHUIIHHE
(Moay110)

[IporpamMoi JUCUHUIUIMHBI IPEAYCMOTPEHO MIPOBEICHUE JEKIIMOHHBIX 3aHATUI, HA KOTOPBIX 1aeTCs
OCHOBHOW CHCTEMAaTU3UPOBAHHBIN MaTEPUal, U IPAKTUUECKUX 3aHATUM, PEAIIOIAratolnX 3aKpeIUICHHE
W3YYEHHOTO MaTepuaia u (POpMUPOBAHKE Yy 00YJAFOIIMXCS HEOOXOAMMBIX 3HAHHM, YMEHHUI U HABBIKOB.
Kpome Toro, BaskHEHUIITM 3TAalioM U3yYeHUS TUCIUTLUINHBI SBIISETCS CaMOCTOsTENbHAs paboTa
00yJarouMxcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB M BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

B 06beM camocTosITeNNbHOM paObOThI IO TUCIUTUIMHE BKITFOUAETCS CISAYIOIIEE:

- U3YYEHUE TEOPETUYECKUX BOIIPOCOB 10 BCEM TEMaM JIUCIUILINHBL;

- HOATOTOBKA K MPAKTUYECKUM 3aHATHSIM;

- BBITIOJIHEHUE KYPCOBOU pabOTHI;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOATOTOBKA K 9K3aMEHY.

3aJI0roM YCIENTHOTO OCBOCHHMS 3TOW AUCITUIUINHBI SIBIIIETCS 0053aTEIbHOE MTOCEIICHHE
JICKITMOHHBIX U IPAKTUYCCKHUX 3aHSATUH, TaK KaK MPOIMYCK OJHOTO (TeM 0oJiee, HECKOIBKUX ) 3aHITHIA MOKET
OCJIO)KHUTh OCBOCHHE pa3/iesioB Kypca. Ha mpakTuueckux 3aHATUSIX MaTepuall, U3JI0KEHHBIN Ha JIEKIUX,
3aKpEeIIsieTCs B paMKax BBIMOJTHEHUS TPAKTUUYECKHUX 33aJJaHU, PEIIeHUs TECTOB, APYTruX Gopm,
npenxycmoTpeHHbix PIT/I.

[Ipucrynas Kk U3y4eHHUI0 TUCIUILIMHBI, HEOOXOUMO B MEPBYIO OUYepPEb 03HAKOMUTHCS
conepxanueM PITJ] mist ctyneHTOB 04HOM (hOpMBI 00YUICHUSI.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 10 U3yYCHHUIO
JTUCITUATIINHBI 00yJaroIUMCsI HEOOXOIUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKLIMOHHOM 3aHSTUU MAaTepUAIl U JOIIOJIHUTH €r0 C y4ETOM
PEKOMEHOBAHHOM MO TAaHHOW TEME JIMTEPATYPBI;

- IIPY CaMOCTOSITEIIbBHOM U3YYEHUH TEOPETUUECKON TEMBI CAENaTh KOHCIIEKT, UCIIOJIb3YS
pexoMeHoBaHHbIe B PIIJ] ncrounuku;

- BBIIIOJIHUTH IPAKTUYECKUE 3a/1aHHS B PAMKAX U3y4aeMON TEMBI;

- OTBETUTH Ha TECTOBBIE BOMPOCHI MO TeMe, UCToNb3ys MaTepuaisl @POC, nubo rpynmnoBbie
VHIMBUAYAJIbHBIE 3aJJaHKS, IOATOTOBIICHHBIE IIPEIIO1aBaTENEM;

- IOATOTOBUTH KYPCOBYIO paboTy, npeaycmorpenuyo PI1JI;

- IOATOTOBUTHCSA K IPOMEKYTOUYHON aTTECTALIUU.

Wtorom n3yueHus QUCHUIIIIUHBI SBISETCS YK3aMEH. JK3aMEH MTPOBOJIUTCA M0 PACTIMCAHUIO CECCUU.
®dopma mpoBeeHUs 3aHITHS — TecTupoBanue. CTyIeHThI, HE MPOILEIINe aTTeCTAIlMIO M0 TpaPHuKy CecCuw,
JIOJKHBI JIMKBUIUPOBATH 3a/10JKEHHOCTh B YCTAHOBJICHHOM IOPSIIKE.

7. OneHOYHbIE MAaTePHAJIbI VIS IPOBEICHUS TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arTecTalMy O0YYAKOIIMXCS M0 JMCHUILIMHE (MOYJII0)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TANOB X (OPMUPOBAHMSI B IPOLIECCE OCBOSHUS AUCIIUITIIMHBI

Ko u HaumeHoBaHme
Ne KoHTponmpyemsle pa3aesnsl JUCHUATIIINHBL N Bun onenounoro
WHJMKATOpa KOHTPOIUPYEMO
/T (Motyist) CpencTBa
KOMIIETEHIIMHT
1 [IlonsTHe MomenUpOBaHUS [TK(LT)-1.1, TTK(L1)-1.2 ’I{/Ieg;ngeOBaHHe B
[TK-2.3, TIK(ID)-1.1, TIK(IT)- | TectupoBanue B
2 | MeToapl MOIETTUPOBAHUS 19 Moodle.
3 MoaenupoBaHn€e NOJTYITPOBOIHUKOBBIX ITK-1.3, TIK-2.3, TIK(I)-1.1, | TectupoBanue B
npubopoB ITK(I1)-1.2 Moodle.




TIK-1.3, TIK-2.3, TIK(1T)-1.1,

TectupoBanue B

4 | JuHamMudecKkue MOACITH TIK(ID)-1.2 Moodle.
5 Nrepanmmonnsie MeTOABI (METOIBI TPOTHO3A ITK-1.3, TIK-2.3, TIK(I)-1.1, | TectupoBanue B
1 KOPPEKIINHN) TTK(I1)-1.2 Moodle.
6 |Cramncrmucckoe mogennposanue [IK-1.3, TIK-2.3, I1IK(L1)-1.1, | TectupoBanue B
TK(11)-1.2 Moodle.
7 MoaeﬂngBaHHe anekrporexuudeckux cxem | I1K-1.3, [TK-2.3, TIK(L])-1.1, E/Ieggglrt)e(.)]ﬁ;:;zmecxne
B LTspice MK(1T)-1.2
paboTHI.
TectupoBanue B
8 MoaenupoBanue snekTpoTrexuudeckux cxem | ITK-1.3, ITK-2.3, TIK(IT)-1.1, |Moodle. ITpaktuueckue
B MathCAD MTK(11)-1.2 pabotsl. KypcoBast
pabora.
9 MopenupoBanue annekrporexuudeckux cxem | I1K-1.3, TIK-2.3, TIK(I1)-1.1, |TectupoBanue B
B MATLAB MK(1T)-1.2 Moodle.
10 |Wnas xonTakTHas pabora TIK-1.3, %ﬁé{;’j{[ 2K (-1.1,
11 |Kontposb TK-1.3, %IIE(?_S:FZK(H) 1L

7.2. Tunossle KOHTPOJIbHBIC 3aJaH1A WKW UHBIC MAaTCpHUaJIbl TCKYIICIO KOHTPOJIA YCIIEBACMOCTH,
HEOOXOIUMBIC JJIsI OTICHKYU 3HAHWI, YMCHHA W HABBIKOB ¥ (WJIH) OIBITa MPO(ECCHOHAITBHOMN JIeITeIHHOCTH,
XapaKTEePU3YIOLIUX 3Tarbl ((OPMUPOBAHMS KOMIIETEHIIUN B MPOIIECCE OCBOCHUS TUCIIUTLTAHBI

Jl1st mpoBepkH chOPMUPOBAHHOCTH MHAMKATOpa AocTkeHus komnereniuii [TK-1.3, TIK-2.3, TIK
(ID)-1.1, TIK(1T)-1.2.
TecroBble 3aanus 1Mo aucHuILInHe pasmeniensl B Moodle mo aapecy:
https://moodle.spbgasu.ru/course/index.php?categoryid=278

7.3. CucreMa OLleHUBAaHUS PE3YJIbTaTOB 00YUEHMS 110 AUCHHUILIMHE (MOJYJII0) IPH MPOBEIEHUHU TEKYILIErO
KOHTPOJIS YCTIEBAEMOCTH




OrnecHka 3HAHUA:

«OTJIMYHOY (3aYTEHO) - CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIH30BAHNE HAYYHOW TEPMHUHOJIOTUH, CUCTEMATHYECKHA IPAMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YM€eT OPUEHTHPOBATHCS B TCOPHUSAX, KOHIETIIUAX U HAIIPABJICHHIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJICET HAaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH pPeIIaTh CIOKHBIE
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN




Ouenka
«XOpOoLIOY (3aUTEHO)

3HAHUSA:
- IOCTaTOYHO MOJIHBIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoOi IO TUCIUTITHHE (MOTYITIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIIEIIUAX 1 HATIPABICHUSIX
JUCUUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO M3J1araeT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 000CHOBAHHbIE
BBIBO/IBI;

- BJIaJIEET HUHCTPYMEHTAPHUEM 10 JUCUUILIMHE, YMEHHE €0 UCIOJb30BaTh B
MIOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOCTOsTeIbHAs pab0oTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpelHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBJIICHHBIX B pabouelt mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 3a/JaHU;

- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

3HAHMS:
- IOCTaTOYHBI MUHUMAJILHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOGHHE OCHOBHOM JIUTEPaTyphl, PEKOMEHIOBAHHOW paboyeii mporpaMmMoii;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLECHIUAX U HAMPABJICHHUSIX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €ro UCIT0Ih30BaTh
B PEIIEHUM TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7a4n
HAaBBIKU:

- paboTa 1moJ; pyKOBOJCTBOM IPETIO/IaBaTells Ha MPAKTHUYCCKUX 3aHATHUSX,
JIOMTYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIA;

- UCTIBITBHIBACT 3aTPYAHEHUS IIPU 0OOOCHOBAHUH aJITOPUTMA BHITIOTHEHHS 3aJaHHA

Ouenka
«HEYIOBIETBOPUTEIHHO»
(He 3auTeHO)

3HAHUSA:
- (pparmeHTapHbIC 3HAHUS IO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAETBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi mo
JTUCIHUILIAHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4ue TpyObIX OMMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YPOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEILHON PaOOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOTHEHUS 33 JaHUIN

7.4. TeopeTruecKkre BOIPOCHI U PAKTHYECKUE 3aJaHUsl ISl TPOBECHHUS IIPOMEKYTOYHOM aTTeCTalUH
o0ydJaronmxcs, HeoOX0AUMBIE ISl OLICHKH 3HAHWI, YMEHHI ¥ HAaBBIKOB U (MJIN) OTIBITA MPO(GECCHOHATBHON
NESTEIIbHOCTH, XapaKTePU3YIOIIHUX ITAIbl (JOPMUPOBAHUS KOMIIETCHIIUA B TPOIIECCE OCBOCHUS
00pa3oBaTeNbHON MPOTPAMMBI




7.4.1. TeopeTnueckue BOMPOCHI JJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS
Jiis mpoBepku c(hOpMUPOBAHHOCTH MHIUKATOpa AocTikenus kommereHnmii [1K-1.3, [TK-2.3, TIK

(ID-1.1, TIK(10)-1.2.

Bonpocsl ¢ pucyHkaMu U ykazaHHEM YUCIIa BOIPOCOB 10 KaX/10i TeMe B SK3aMEHAIIMOHHOM TECTe
pasmemniersl B Moodle: https://moodle.spbgasu.ru/course/index.php?categoryid=278

1. 13 yero cocTout npoiecc MoAeIMpOBaHus?

2. ComocTaBbTe Ha3BaHUs KPUBBIX U UX YUCIIOBbIE 0003HAYEHUS HA PUCYHKE.

3. Kakoii Bug Mmojenu 6ojiee OpUEHTHPOBAH Ha BHEIIHEE M10/1001€ UCCIETyeMOMY OOBbEKTY?

4. Kaxoii Bus1 Mmozienu 0ojiee OpUEHTUPOBAH Ha COOTBETCTBUE BHYTPEHHEMY CTPOCHHIO
UCCIIeTyeMOro o0beKTa?

5. Kakoit Bug Mmozienu 60see OpueHTUPOBAH Ha MOBEJCHHUE UCCIelyeMoro o0bekTa?

6. Boibepute BepHble YTBEP>KICHHUS 1151 aKTUBHBIX M MTACCUBHBIX MOJIENCH.

7. Kako# u3 3TarnoB MoAeIMPOBaHUs, H300paKCHHBIX Ha pPUCYHKE, BakHEe?

8. B ueM OCHOBHOE€ OTJIMYHE AHATTUTUYECKUX MOJIENIE OT UMUTAIMOHHBIX ?

9. AHanmuTHYeCcKast MOJIEb (BBIOEPUTE BEPHBIC YTBEPIKICHHS)

10. Kakoit 00beKT MOKHO Ha3BaTh «CEPBIM AUTUKOMY»? (BbIOEpUTE BEPHBIC YTBEPIKICHNUS)

11. Ha puc. nuzobpaxeHo mpecTaBiIeHue Ha cXeMax 00beKTa TUIa. ..

12. PerpeccuoHHBIN aHAIU3 TPUMEHSIETCS K MOJIENIN TUTIA. ..

13. Ha puc. uzobpaxeHna...

14. Ha puc. uzobpaxeHna...

15. Kak Ha3pIBaeTcs popmyiia, n300pakeHHAsE HA PUCYHKE?

16. Kak MO>XHO yBEIMYHUTHh TOYHOCTH B METO 1€ Ditsiepa?

17. Kakoit MeTO/1 JIS)KUT B OCHOBE CTATUCTHYECKOTO MOJICIIMPOBAHUS?

18. Kak MOXHO yBEIHMYUTHh TOYHOCTH B MeToie MonTe-Kapio?

19. Beibepure netlist, cooTBeTcTBYOIMMNIA CXEME, H300paKCHHON HA PUCYHKE?

20. Kak cnenath koMMeHTapHit Ha cxeme mim B Netlist LTSpice?

21. C kakoro CMMBOJIa B Hayajie CTPOKH HaYMHAIOTCS TUPEKTUBHI B Netlist?

22. Kakue HeHyeBbI€ TapaMeTpbl UICTOYHUKA HAIPSKEHUS YKa3aHbl B CKOOKax?

23. Kak M0O>HO 3a/1aTh BEJIMUMHY COMPOTUBIIEHUS PE3UCTOPa Ha puCyHKe? (BBIOEpUTE BCE
BEpHbIE CIIOCOODI)

24. Kakoil MeToJ] IpeAnoYTUTENIEH, KOoTAa TpeOyeTcs BhICOKasi TOYHOCTh pacyeToB?

25. Kakue HeJjocTaTK IPUMEHEHUs TpuHInna At?

26. Kakue coCTOSIHUSI UCCIIETyEMOM CHCTEMBI CUUTAIOTCSI OCOOBIMU MPU TPUMEHEHUU TTPUHITUTIA
0COOBIX COCTOSIHMI?

27. Korna nenecoobpa3Ho IpUMEHATh O0BEKTHBIM MPUHIIUIT MOAECITUPOBAHUS?

28. BeiOepuTe cpeny MpUBEACHHBIX Ha3BaHUM MPUHIIMIIBI pErylaMeHTaIl} COOBITHI?

29. T'umoTe3sbl 0 GYHKIMOHUPOBAHUH YEPHOTO SIIHKA.

30. JInueitnast MogENb.

31. Meronx Diinepa.

32. Meto pa3ioXKeHUS B PSIBL.

33. Merox Pynre-Kyrra.

34. VtepaltuoOHHBIE METO/IBI.

35. Mojienu ¢ cocpeIoTOYCHHBIMU TTapaMETPaMH.

36. Merox MonTe-Kapsio.

37. laTYnKyu ¥ TEHEPATOPHI CITyYalHBIX YHCET.

38. Drambl MOJETMPOBAHHUSL.

39. BerauciurenpHas cpea MOJICIH.

40. Crtoco0sI (hopMHUPOBaHHS YPABHCHHH TIETICH.

41. YucneHHoe pelieHne JMHEHHbBIX JUHAMUUYECKUX CXEM.

42. BeiOOp MEepeMEHHBIX COCTOSTHUM.

43. CyiiecTBOBaHUE U €IUHCTBEHHOCTh PEIICHHIA.

44. Mopaenu pacipoCTpaHEHHBIX YJIEKTPOTEXHUYECKUX YCTPOMCTB.

7.4.2. IlpakTrueckue 3aJaHusl IS POBEACHUS MTPOMEKYTOUHOM aTTeCTaIlli 00yJarOIIUXCs
Jlst mpoBepku chopMUPOBAHHOCTH HHAMKATOpa AocTwkeHust komneteHui [1K-1.3, TTIK-2.3, TIK



(ID-1.1, TIK(1D)-1.2.

[IpakTHueckue 3aManus 0 JUCHHUILIMHE pa3melnenbl B Moodle o aapecy:
https://moodle.spbgasu.ru/course/index.php?categoryid=278

[TpakTuyeckas pabora Nel. MoaenupoBaHue MOCIEI0BATEIBHOTO KOJIe0aTeIbHOIO KOHTYpA.

CoOpatb B LTSpice cxemy 1mocie1oBaTeIbHOr0 Kojae0aTeIbHOrO KOHTYpa U 33/1aTh TapaMeTphl B
COOTBETCTBUU C BapuaHTOM. CHSTh U MMOCTPOUTH PE30HAHCHYIO KpUBYI0. I3MEpUTh U paccunTaTh
OCHOBHBIC ITapaMETPhI L CIIN.

[TpakTuyeckas pabora No2. MoaenupoBaHue mapauieIbHOTO KOie0aTeIbHOr0 KOHTYpa.

CobOpatb B LTSpice cxeMy mapajuiebHOT0O KoJae0aTeIbHOr0 KOHTypa KoJeOaTeIbHOr0 KOHTYpa U
3a]1aTh apaMeTPbl B COOTBETCTBUH C BapuaHTOM. CHSITh U IIOCTPOUTH PE30HAHCHYIO KPUBYIO U
3aBUCUMOCTH TOKA KaTYIIKH WHAYKTHBHOCTH U KOHJIEHCATOpa OT €MKOCTH KOHIeHcaTopa. M3mepuTs u
paccuyuTaTh OCHOBHBIC TIAPAMETPHI 1ICTIH.

[TpakTuueckas pabora Ne3. MoaenupoBanue Tpexda3HOH 1enu, COSTUHEHHON 0 CXeMe 3Be3/1a.

CoOpats B LTSpice cxeMy mapaiielbHOro Kojie0aTeIbHOr0 KOHTYpa K0j1e0aTeIbHOr0 KOHTYpa U
3a/1aTh apaMeTpbl B COOTBETCTBUH C BapuaHTOM. CHATh U OCTPOUTH PE30HAHCHYIO KPUBYIO U
3aBUCHUMOCTH TOKA KaTYIIKU MHAYKTUBHOCTH U KOHJIEHCATOpA OT EMKOCTH KOHJeHcaTopa. 3mMepuTs u
paccuuTaTh OCHOBHBIC ITAPaMETPHI IICTIH.

[Ipaktrueckas paborta Ne4. MogenupoBaHue Tpex(a3HoH e , COSAMHECHHOM 110 CXeMe
TPEYTOJbHHUK.

CoOpats B LTSpice cxemy TpexdasHoii Lenu, COSAMHEHHOM 110 CXEME TPEYTOJIbHHUK, U 3a1aTh
rapaMeTpbl B COOTBETCTBHUH C BapUaHTOM. MI3MepuTh M paccurTaTh OCHOBHBIC ITApAMETPHI IETTH TTPH
pa3IMYHBIX HAarpy3Kax.

[IpakTuueckas pabota NoS. MoaenupoBaHue Harpy304HOro pekuMa oJ1HO(a3HOTO
Tparcopmaropa.

Cobpath B LTSpice cxeMy Harpy304Horo pexxuma oHo¢ha3sHoro tpanchopmaropa u 3a1aTh
napaMeTpsl B COOTBETCTBUU C BapuaHTOM. CHSTh U IOCTPOUTH BHEIIHIOK XapaKTEPUCTUKY
Tparcopmaropa.

[IpakTuueckas padora Ne6. CHATHE BBIXOJHBIX CTATUYECKUX XapAKTEPUCTHK OUIIOISIpHOTO NPN
TpaH3UCTOpA.

CoOpatp B LTSpice cxemy OHIOISIpHOTO NPN TPaH3UCTOPA C OOIIUM SMUTTEPOM H 3a1aTh
napaMeTpsl B COOTBETCTBUU C BapuaHTOM. CHATH U OCTPOUTH CEMEMCTBO BBIXOIHBIX CTATHUECKUX
XapaKTEPUCTHK.

[TpakTuueckas pabora No7. MoaenupoBaHue BBIPSIMUTENCH.

Cobpath B LTSpice cxeMbl HECKOJIBKUX MOMYJISIPHBIX BBITPSIMHUTESIECH B COOTBETCTBUU C BAPUAHTOM.
CHSATh U IOCTPOUTH HANIPSDKEHUE HA BXOJIE U HA BBIXOJIE BBIIPSMUTEINEH C HCIIONIh30BaHHEM (PUIBLTPOB U
6e3 Hux. CpaBHUTH MMOTYUCHHBIE PE3YNIbTATHI, CACNIATh BHIBOIBI.

[Tpaktrueckas padota Ne§. MonenupoBaHue mycka Tpex($a3sHoro aCHHXPOHHOTO JBUTATEIS.
N3006pa3uth Macky Tpex¢a3zHOro acHHXpOHHOro aBuraress. Co3garh cxemy 3aMelieHHs
Tpex(}a3HOro aCHHXPOHHOTO ABHraTens. [loMecTUTh MoMTydeHHYI0 MOJIENIb ACHHXPOHHOTO ABUTATENS Ha

CXEeMy IyCKa U MPOMOJIETMPOBATh MPOLECCHI MMyCKa JABUTATENs B PA3JIMYHBIX PEXKUMAaX.

[IpakTuueckas padora Ne9. PacueTr mapameTpoB 1ienH pa3TuYHBIMH METOAAMH.

3aaTe mapaMeTpbl e B COOTBETCTBUU € BapuaHTOM. PaccunTarh TOKM LIEMH 110 3aKOHAM
Kupxroga. Paccunrars napamerps! nenu MmetoaoM KoHTYypHbIX TOKOB (MKT). Paccunrats napamerps nenu
MeTo10M y370BbIX HanpspkeHnuit (MYH). [IpoBepuTh noiaydeHHbIe pe3yiabTaThl METOAOM OajlaHca
MOIITHOCTEH.



[TpakTrueckas padora Nel(. Pacder nenu CHHYCOMIAIBHOTO TOKa CHMBOJUYECKUM METOOM.

3azaTh MapaMeTpsl 1IEMH B COOTBETCTBUHU C BapHaHTOM. PaccunTaTh KOMILJIEKCHBIE COMPOTHUBIICHUS B
BETBSIX U SKBUBAJICHTHOE CONMPOTUBJICHUE Ha BX0jie. HallTh KOMIJIEKCHBIE aMIIJIUTY/ bl TOKOB U X
nercTByromuye 3HadeHus. [IocTpouTh BEKTOPHBIC JUATPAMMBI U TpaMKH BPEMEHHBIX 3aBUCHMOCTEH.

[Ipaktrueckas padota Nell. CHATHE aMITUTYTHO-9acTOTHBIX (AUX) 1 pa30-4acTOTHBIX

xapakTepucTuk (OUX) nemnmu.

3aiaTh mapaMeTphl e B COOTBETCTBHH ¢ BapuaHToM. Paccunrtats 1 moctpoutsh AUX n ®UX RLC

-itenu. Crenath BBIBOJIBL.

[TpakTuueckas padora Nel2. Pacder Tpexda3HOl 1Ienmy METOI0M KOHTYPHBIX TOKOB TpexhazHOi

nenu B MATLAB.

3aHaTB HapaMeTpBI eI B COOTBECTCTBUHU C BapI/IaHTOM. PaCC‘-II/ITaTb TOKH U HpOBepI/ITB pvaeT
MeToA0M Oastanca MouHocteil. CaeiiaTe BHIBOIEL.

7.4.3. [IpumepHBIC TEMBI KYPCOBOU pabOTHI (MpoeKTa) (TIpH HATUYUH )
Jlist mpoBepku chopMUPOBAHHOCTH MHAMKATOpa AocTwkeHust komnereHui [1K-1.3, TTK-2.3, TIK

(ID)-1.1, TIK(IT)-1.2.

3ajaHue U METOAMYECKUE YKa3aHHs 10 KypcoBoi pabore pasmeniensl B Moodle o ampecy:
https://moodle.spbgasu.ru/course/index.php?categoryid=278
Tema KprOBOfI pa6OTBI - MOACIIMPOBAHUC 3JICMCHTOB U CUCTCM BJ'IGKTpOCHa6)KeHI/I}I.

7.5. MeTtonuyeckue MaTepHalibl, ONpeaeIIiore Tpoleaypbl OLICHUBAHNUS 3HAHUN, YMEHUN, HABBIKOB U

(unu) omnbiTa MPO(hEeCCUOHATBFHON JeSTeIbHOCTH, XapaKTePHU3YIOIIKe 3Tarbl (JOPMUPOBAHUS KOMIIETSHIIHIA
[Ipouenypa npoBeaeHUs IPOMEKYTOUHOM aTTECTAIIMU U TEKYIIEr0 KOHTPOJISl yCIIeBAEMOCTH

perJaMeHTUPYyeTCs JOKAIbHBIM HOPMATUBHBIM aKTOM, OTPEAEIISIONIUM
MOPSAIOK OPTaHM3AIMU U TPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM

aTTeCTalln 06yqa}oumxc;1.

[Ipouenypa onenuBanust GOpMUPOBAHUS KOMIIETEHIIUI MPU MPOBEACHUN TEKYIIETO KOHTPOJIS

NpuBecHa B 1. 7.3.

TumnoBsie KOHTPOJIbHBIC 3aJIaHUA UKW HHBIC MaTCpUaJIbl TCKYIICTO KOHTPOJISA IIPUBEACHEI B II. 7.2.

HpOMC)KYTO‘-IHaH aTTeCTaluA 110 JUCHUIITIMHE IIPOBOAUTCS B (I)opMe OK3aMCHa.

Teopernueckas yacTb MPOBOAUTCS B (popMe TECTUPOBAHMSL.
DK3aMeH IPOBOJUTCS B yCTHOU opMme.

7.6. Kputepuu onieHrBanus chOpMHUPOBAHHOCTH KOMIIETSHIIUN MTPH MTPOBEICHUH MPOMEKYTOUHON

aTTeCcTaluu
YpOBEHb OCBOEHUS U OLIEHKA
Kprrepuu OrueHka OneHka
«HEYIOBJICTBOPHUTEIb | «yAOBIETBOPUTENbH | OlLleHKa «XOPOLIO» OlIEHKA «OTJIIMYHO
OLICHUBAHUSA
HO» o»
«HE 3a4TEHO» «3a4TEHOY




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOIIMpPHEIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTepuana, CYITHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuil ousera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHaTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUJILHO BBITIOTHUII
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aJlaHUH. BBITIOJTHEHU S He momyckaet ommbok
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH MIpY BBITOJIHEHUH | JlomycKaeT omumoKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit Cp€aHce apI/Id)MeTI/ILICCKOC OT BBICTABJICHHBIX OIICHOK I1O OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOIII0»/«3a4TEHO» BBICTABJISACTCS, €CIU Cpe/iHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or11eHKa «HEYIO0BICTBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CIIU CpeJiHee apu(dMeTHIeCKOoe
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Momysst)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3aHMSI, U3/IaTEIbCTBO, TO/I U3/IaHUs yUeOHOH 1
n/m y4eOHO-METOIUIECCKON JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHbIN agpec ObC
OcHoBHAas INTEPATYPA

1 HbsikonoB B. I1., MATLAB u SIMULINK mis pagnounxenepos, CapaTos: https://www.iprbooks
ITpodobpazosanue, 2019 hop.ru/87980.html
AnexuH B. A., DiekTpoTexHUKa U 3JeKTpoHUKA: JJabopaTOpHbIN TPAKTUKYM

5 |¢ nenonp3oBanmem MHUHHATIOPHO# 3J1eKTpOTeXHUYECKO# TadopaTopur MDJI, | https://www.iprbooks
KoMIIbIOTepHOT0o MozenupoBanus, Mathcad u LabVIEW, Caparos: hop.ru/64898.html
By3oBckoe obpazoBanue, 2017
Hementses 0. H., Tepexun B. b., OnqnokonsuioB U. I'., Pynesckuii B. M.,

3 KomrnbroTepHOE MOIETHPOBAHNE IJICKTPOMEXAaHHUYCCKHX CHCTEM https://www.iprbooks
IIOCTOSIHHOTO U TiepeMeHHoro Toka B cpeae MATLAB Simulink, Tomck: hop.ru/98983.html
ToMmcKkuil moIMTEXHUYECKUN yHUBEpCcUTeT, 2018
Kogeinp A. A., MaTeMaTH4eCKOE MOJICITUPOBAHUE MIPH aHAIN3E U pacuéTe ) .

. ] https://www.iprbooks

4 |anexktpuueckux nenei, XKenesHoropcek: CuOupckas noxxapHo-cracareibHas hob.ru/90174.html
akagemus ['TIC MYC Poccuu, 2017 P- ’

JonoJHuTeIbHAS JUTEPaTYpa
Bockob6oitnukos 0. E., MaTeMaTqucxoe MOJIE/IMpOBAHHE B NIaKeTe https://www.iprbooks

1 |MathCAD, Hosocubupck: HoBocubupckuii rocynapCcTBeHHBIN hob ru/85879 html
apXUTEKTYpHO-CTpoUuTeNbHbIM yHUBepcuteT (Cuberpun), 9bC ACB, 2018 P- ’
KOcynos JI. H., Cxemotexnuka. MoaenupoBanue BOJ'IL',T-aMHepHBIX https://www.iprbooks

2 |xapakTepucTUK OMITOJIPHBIX TpaH3UCTOpOB, CapaToB: By3oBckoe

hop.ru/98383.html
obpazoBanue, 2020

3 Kymunos 0. U., TIpaktnyeckas pabora B MATLAB, Jlunenk: Jlunenkuit http://www.iprbooksh
rOCy/IapCTBeHHBIN TexHU4ecKkuil yausepcuret, 9bC ACB, 2013 0p.ru/55606.html
UYepnuenona E. A., ?Ia6opazopHLv,m MPaKTUKYM BBf:z[eHHe B MATLAB", http://www.iprbooksh

4 | Cankr-IletepOypr: Poccuiickuii rocynapcTBeHHBII

. op.ru/12493.html
TUAPOMETEOPOIOTHYECKU YHUBEpCUTET, 2013
[unakos 1O. C., U3ydeHne 351eMEHTOB U TEXHOJIOTMH IPUMEHEHHUSI

5 |TOZICHCTEMBI MONIENMPOBAHHS IMHAMUHYECKHX TIPOTIECCOB SIMULINK http://www.iprbooksh
(MATLAB R2014b), MockBa: MOCKOBCKHI TEXHUYECKUI YHUBEPCUTET op.ru/63323.html
CBsI3M U uHGopMaTuku, 2015
Aonymmun A. A., I'opmikos K. C., Jloaun C. 1O., ITonskos H. A., O0mas https://e.lanbook.com

1 [»nexktporexnuka. Metoanueckue yka3zaHus K 1a00paTOpHOMY MTPAKTUKYMY B Ibook/136548
nporpamme Ltspice, Cankr-Ilerepoypr: HUY UTMO, 2019
Cemenosa T. U., llakun B. H., BBenenne B maremarnueckuii maker Matlab, ) .

. . - http://www.iprbooksh

2 |MockBa: MOCKOBCKHI TEXHUYECKHI YHUBEPCUTET CBSI3U U UHGOPMATUKH, html
2016 op.ru/61469.htm
Murtpodanos C. B., [Tagees A. C., Ucnomas3oBanue cuctembl MathCAD mpu https:/Awww.iprbooks

3 |pemrenuu 3a1a4 MIEKTPOTEXHUKHU U dJIEKTpOMeXaHuKu, OpeHOypr:

OpenOyprekuii rocygapctseHHblil yausepcutet, 9bC ACB, 2005

hop.ru/51516.html

OObyuaromuecs u3 ynciia nHBaMUI0B U Uil ¢ OB3 obecnieunBaroTCs MeYaTHBIMU U (HITH)
DIIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopMax, alaTUPOBAHHBIX K OTPAaHHUEHUSM UX
3/10pOBBS.

8.2. [lepeuens pecypcoB HHGOPMAITUOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTepHET», HeOOXOIUMBIX IS
OCBOEHUS AUCIUIUIMHBI (MOIYJIS)

HaumenoBanue pecypca cetu «VHTEpHET»

DneKTpOHHBIN agpec pecypca




MonenupoBaHue 3JEMEHTOB U CHUCTEM 3JIEKTPOCHAOKEHUS:
Meto. ykazanus / coct. [{. B. 'opnaros 20 c¢. Pykomnucs,

IHOArOTOBJICHHAA K H3JaHHUIO.

https://moodle.spbgasu.ru/pluginfile.php
/531094/mod_folder/content/0/%D0%
9C%D0%AD%D0%A1%D0%AD %
D0%9A%D0%A0_%D0%BC%D0%
B5%D1%82%2012.02.21.pdf?
forcedownload=1

MOI[GJ'II/IpOBaHI/Ie 9JICMCHTOB U CUCTEM

anekrpocHabxenus. [IpakTnyeckue paboTel: MeT. ykazanus it | https://moodle.spbgasu.ru/mod/resource
cryaentoB Hanpasienus 13.04.02. / cocr. JI. B. 'opnatos. 29 ¢. | /view.php?id=46325

PYKOHI/ICI), IIOATrOTOBJICHHA]A K HM3JAaHUIO.

8.3. [lepeueHb COBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX U WH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBanue

DIEeKTPOHHBIN ajipec pecypca

DIEKTPOHHO-0MOIMoTe Has cructeMa usnatenbersa "' IPRsmart" http://www.iprbookshop.ru/

OnexrpoHHas oubianoreka Mpouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucranimonnoro ooydenus CII6GIACY Moodle https://moodle.spbgasu.ru/

8.4. [lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX IPH OCYIIIECTBICHHH 00pa30BaTEIIBHOTO
npolecca 1o AUCUUIUIMHE, BKIII0Yas IepeYeHb JIMLEH3MOHHOIO U CBOOOIHO pacpOCTPAHIEMOI0

IPOrpaMMHOTO 00€CTICUeHUS

HaunmenoBaunue

Cnoco0 pacrpocTpaHeHHs
(JTMTIEH3UOHHOE WJIH CBOOOTHO
pacrpocTpaHseMoe)

Microsoft Windows 10 Pro

Jorosop Ne /132009689201 ot
18.12.2020r

Math Cad Bepcus 15

CyOauIieH3MOHHOE COTJIalICHUE Ha
rcrnojb3oBanue npoaykroB "PTC" ¢
000"Codrt JlomkucTuk" 10roBOp

Ne20716/SPB9 2010 r. JIuniensus
b6eccpouHas

Matlab Bepcus R2019a

Joroop NoJ[31908369487 ot
01.11.2019 ¢ OOO "Codtnaiin

[IpoexTrl". JIunensus 1o
31.12.2025

8.5. MarepuanbHO-TeXHUYECKOE 00ecIieueHUe TUCIUITITMHbI
CaenieHus1 00 OCHAIIEHHOCTH Y4EOHBIX ayIMTOPUN U HOMEHIEHUH JUIsl CAaMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPUI U
MOMEILIEHUH JIs1 CAMOCTOSITENIbHOM paboThI

OcHaleHHOCTh 000PYJOBaHUEM U TEXHUYECKUMU
CpelacTBaMu O0y4YeHus

01. YueOHble ayAUTOPUH TS TPOBEACHUS
JIEKIIMOHHBIX 3aHATUI

YueOHas ayIuTOPHS I TPOBEACHUS 3aHATHHA
JIEKITMOHHOT'O TUIA, KOMILJIEKT MYJIbTUMEIUIHOTO
obopynoBaHus (IEPCOHAIBHBINA KOMITBIOTED,
MYJIbTUMEAUNHBINA MPOEKTOP, PKPaH, AyJTUOCHUCTEMA),
JTIOCKA, DKpaH, KOMIUICKT y4eOHO MeOenu,
noAkIroueHne Kk komnbiorepHoi cetn CITOIACY,
BbIX0J1 B IHTEpHET

01. YueGHble ayTUTOPUU 7SI IPOBEACHHUS
MPAKTUYECKUX 3aHATUH, KypCOBOTO
MIPOEKTUPOBAHUS (BBITIOJTHEHHS KypCOBBIX paboT),
TPYIIOBBIX U WHAUBUAYAIbHBIX KOHCYIbTAINH,
TEKYIIETO0 KOHTPOJIS U MPOMEKYTOUHOMN
aTTeCcTaluu

KomMIuiekt MynbTUMeTniHOT0 000py10BaHUS
(mepcoHaNbHBIN KOMITBIOTEP, MYJIbTUMEINIHBIN
MIPOEKTOP, IKPaH, ayAUOCUCTEMA), TOCKA, KOMIUIEKT
yaeOHOM Mebenn, TOIKIIOYEHHE K KOMITbIOTEPHOM
cetu CII6GI'ACY, Bbixon B MHTEpHET




01. [TomemieHus st CAMOCTOSTEILHON pabOTHI

[Tomernenue a1 caMOCTOSTENHHON pabOTHI
(untanbHBIN 3271 OMOMMOTEKH, aya. 217): TIK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cuctemusiid 010K,
MOHHTOP, KJIABUATYypa, MBIIIIb) C TIOKITIOYCHHEM K
cetn «MHTepHET» M 0OECIIeYeHHEeM J0CTyIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEeIIbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

01. KomnbroTepHbI Ki1acc

Paboune mecra ¢ I[1K (cTONM KOMITBIOTEPHBIH,
CHCTEMHBIN 0JIOK, MOHUTOP, KJIABHATypa, MBIIIb), CTOJ
pabouuii, MOAKIIOYCHNE K KOMITBIOTEPHOU CETH
CIIoT’ACY, BeIxon B Internet.

Jlst maBanuaoB u aui ¢ OB3 obecrieynBarOTCs CrielMaiIbHbIC YCIOBHS IS TOTYYCHUS
00pa30oBaHMs B COOTBETCTBHH C TPEOOBAHHMSIMI HOPMATHBHO-TIPABOBBIX JOKYMEHTOB.
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