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AHHOTaUs

JucuumnuHa «ONEeKTPOHUKa» BXOIUT B 00pa3oBaTeNbHYIO MPOrPaMMY BBICIIETO
oOpa3oBaHusl — MporpaMMy OakangaBpuara IO HAIPABJICHUIO TOJATOTOBKU/ CHEIHMATBLHOCTH
15.03.04 «ABTroMaru3anusi TEXHOJOTMYECKUX IPOLIECCOB M IPOU3BOACTBY» HAMNPABICHHOCTU
«ABTOMATHU3ALMS TEXHOJOTUUYECKHX IMPOIECCOB U MPOU3BOJCTBY. JMCHMIUIMHA peamu3yeTcs
kadeapoi «Ne3 1.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

OIIK-1 «IIpuMeHsATh €CTECTBEHHOHAyYHbIE M OOIICHHXCHEPHBIC 3HAHHS, METOIbI
MaTEeMAaTHYECKOTO aHAIIN3a U MOJICTTHPOBAHUS B TPOPECCHOHATHHON ACSITETLHOCTI

CopepxaHue IUCHUIUIMHBI OXBaThIBA€T KPYT BOIIPOCOB, CBSI3AHHBIX C MPUHIUIAMU
paboThl TOMYIPOBOJHUKOBBIX MPUOOPOB: THOMOB, CTAOMIIMTPOHOB, IMOJIEBBIX W OWITOJSIPHBIX
TPaH3UCTOPOB, OINEPAIMOHHBIX YCHJIUTENEH, a TakkKe CXeM pa3IHYHbIX 3JEKTPOHHBIX
YCWJIMTEIIbHO-TTPe00pa30BaTEIbHbBIX YCTPONUCTB, TOCTPOSHHBIX HA UX OCHOBE.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
yuebHOro  mporecca: JeKuH, JgabopaTopHble  paboOThl, NPAKTUYECKUE  3aHATHS,
camocrosiTeNbHas paboTa OOy4arolerocsi, KypcOoBO€ MPOEKTUPOBAHUE, KOHCYJIbTAIlUU
[IporpamMmmoil TUCHHUILTMHBI IPEAYCMOTPEHBI CIEIYIONIUE BUABI KOHTPOJSA: TEKYIIUNA KOHTPOIb
yCIIEeBAeMOCTH, IPOMEKYTOUHAs aTTecTalus B GopMe 3K3aMeHa.

OO0mas TpyI0eMKOCTh OCBOCHUS JHUCUUILIMHBI COCTABISCT 8 3a4eTHBIX enuHull, 288
YacoB.

SA3bIK 00y4YeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUYEHUS MO AUCIUILTHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
N3ydenne  MUCHUIUTMHBI «DJIEKTPOHUKA» JAaeT BO3MOXKHOCTH CTYACHTaM HE TOJBKO
u3y4ath (pU3nUecKre 3aKOHOMEPHOCTH, JIeXKalllke B OCHOBBI MOJYIIPOBOJHUKOBBIX IPHOOPOB
U CXEMBI YCHIIHTEIBHO-TIPEO0Pa30BaTEIbHBIX YCTPOWCTB, HO TIOHUMATh UX POJb U 3HAYCHUE
nipu npoektupoBanuu CAY B 1esoM.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO TUCIUTUIHHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Kon u HaumenoBanue Kon u HanMeHoBaHMe HHIMKATOpA
KOMITETCHIINH KOMITCTCHIINH JTOCTHOKCHHS] KOMIIETEHITUN

OIIK-1.3.1 3HaTh OCHOBHBIC IIOJI0KEHHS,
METO/Ibl U 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUILIMH; OCHOBBI MATEMaTH4YE€CKOTO
aHaJIM3a U MOJICIIMPOBAHUS

OIIK-1 [IpumeHnaTh OIIK-1.Y.1 ymeTs 1eMOHCTpUPOBATH
€CTECTBCHHOHAYYHBIC | 0a30BbIC 3HAHUS B 00J1aCTH

U OOIIEMH)KEHEPHBIE | €CTECTBEHHOHAYYHBIX AUCUUILUINH U

3HAHUS, METOJIBI MCIIOJIb30BaTh OCHOBHBIC 3aKOHBI B
Ob6menpodeccuonanbHble 9

MaTeMaTHYECKOTO poeCCUOHATILHOM JIeATEIILHOCTH;
KOMIICTCHITHH

aHaJIM3a 1 MPUMEHSITh METOJIBI MATEMaTHIECKOTO

MO/JICJIMPOBAHUS B aHaJIM3a U MOJICIIMPOBAHHSI

npodeccuonanbuor | OIIK-1.B.1 BnageTs HaBbIKaMu

JeSITeIIbHOCTH UCIIOJIb30BaHUs 0a30BBIX 3HAHUH B 00JIaCTH

€CTECTBEHHOHAYYHBIX JTUCIMIUIVH B
npodeccCHoHaNBHOM e TENbHOCTH,
MIPUMEHEHHUS] METOJIOB MAaTEMATHIECKOTO
aHalM3a ¥ MOJICJTUPOBAHUS

2. Mecro nucuumanssl B ctpykType OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYECHHUH CIETYIOUIUX TUCIUIUINH:
— « Marematnka. MaTemMaTudecKuil aHAIIN3,

—  «Dusznkay;
— «Hudopmarukay;
—  «DIIEeKTPOTEXHUKA

3HaHUA, MOJYYECHHbIE NPH HM3YyYEHWHM MaTepuana JaHHOM JMCHMIUIMHBIL, MUMEKT Kak
CaMOCTOATENILHOE 3HAYEHUE, TaK U MOT'YT UCIIOJIb30BAThCS IIPU U3YYEHUU APYTUX JUCLUIIINH:
— Teopust aBTOMaTHYECKOTrO yIpaBiIeHUS

3. O0beM U TPYJA0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 0o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.




Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHbI

. TpynoeMKoCTb 1o cemecTpam
By yueOnol paboThl Bcero Nod NoS
1 2 3 4
Oowasn mpyooemKochib OuCyuUnIUHbL, 8/ 288 3/ 108 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 102 51 51
B TOM YHCIJIE:
nexuun (JI), (gac) 34 17 17
npaktudyeckue/cemunapckue 3anarus (I13), 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 34 17 17
KypcoBoii poekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (4Jac) 63 27 36
Camocmosmenvnas paboma, Bcero (dac) 123 30 93
Buo npomesicymounoit ammecmayuu’ 3auer, JK3.
madd. 3ager, sk3amer (3auer, dudd. 3ad, 3, JK3.
DK3.**) K.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3/iejaM U BUIaM 3aHITHIM.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnsl, TeMbl TMCIHUILINHBI, UX TPYAOEMKOCTh

Pazgensl, TeMbI JUCITUTIIMHEI Jlekinn 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 4
Pazzmen 1. DnekTponpoBOJHOCTH
MOJIYIPOBOJHUKOB
Tema 1.1.CobcTBEHHBII (OecIpUMECHBIIT)
MOJIYTIPOBOTHUK
Tewma 1.2.ITpuMecHBIH MOTYyIPOBOIHUK 2 5
Tema 1.3.91€KTpOHHO-ABIPOYHBII
ePexo.

Temal.4. Bonbr-amnepHast XapakTepUCTUKA
p-n nepexona

Paznen 2. [TonynpoBOAHUKOBBIE IO B 2
Tewma 2.1. BemmpsiMmuTenbHbIC
MOJIYTIPOBOJHUKOBBIE JTUObI: IPUHLIUIT
NEeNCTBUS, XapaKTEPUCTUKH, TAPAMETPBHI.
Tema2.2. ITonynpoBOAHUKOBbBIE 4 3 5
CTaOUIUTPOHBI : TIPUHIIMIT JEHCTBUS,
XapaKTePUCTHKH, TTapaMETPHI.
Tema2.3.ITapameTpudeckuii crabuauzaTop
HanpsHKEHUs] Ha CTA0MIIMTPOHE

Pa3nen 3. Tupucropsl
Tewma3.1. JluogHbie THPUCTOPHI 2 3
Tema3.2. TpruoaHble THPUCTOPBI
Tema 3.3. CumucTopsl




Pa3nen 4. bunonspHele TpaH3UCTOPHI

Tema 4.1. IlpuaIIAT IEHCTBUS OUIIOISIPHOTO
TpaH3uCTOpa

Tema 4.2. TpaH3ucTop Kak yCHINTEIbHBIN
puodop

Tema 4.3. Pexxumbl pabOTHI OUTIOIIPHOTO
TpaH3uCTOpa

Tema 4.4. Ctatnueckue BOJIbT-aMIIEPHBIE
XapaKTePUCTUKHU U IapaMeTPbl OUIOJIPHBIX
TPaH3UCTOPOB

13

Paspen 5. Ilonessle TpaH3UCTOPBL
Tewma 5.1. IToneBoit TpaH3UCTOP C p-
NnIepexoaoM

Tema 5.2. [ToneBoit TpaH3UCTOP C
M30JIMPOBAHHBIM 3aTBOPOM

Pazgen 6 ®oTonprueMHUKH

Tema 6.1. CBeTOM3ITydYaIOIHIA O
Tema 6.2. doTonpUeMHUKN

Tema 6.3. OnTonapsl

Uroro B cemecTpe:

17

17

17

30

Pazgen 7. YcunnrensHo-
npeoOpa3oBareIbHbIe yCTPOWCTBA
Tema 7.1. Knaccudukarnus ycunurenei
Tema 7.2. Ilokazarenu kauecTa
YCUIUTEIBHBIXYCTPONCTB

Tema 7.3. PesxxuMbl paOoThI yCHITUTENS
Tema 7.4. OcoGeHHOCTH IOCTPOEHUS
CUJIOBBIX KaCKaJOB

Tema 7.5. TpanchopmaropHbIit
YCHJIMTENIb MOITHOCTH

Tema 7.6. bectpanchopmatopHbIit
YCHJIMTENIb MOITHOCTH

Tema 7.7. Ycunurenu MOITHOCTH B

KIIFOYCBOM PECIKHUME

20

Pa3nen 8. OnepanuoHHbIe YCUIINTENH
Tema 8.1. TunoBble cCXeMbI BKIIFOUEHHS
oy

Tema 8.2. Peanmuzamus
KOPPEKTUPYIOMINX YCTporcTB Ha OY

25

Pa3znen 9. Cxembl HEIMHENHOTO
peoOpa30BaHUs HEMPEPHIBHBIX
CUTHAJIOB

Tema 9.1. Cxembl, TOCTPOEHHBIE HA
ocHoge /[P

Tema 9.2. Cxembl, TOCTPOEHHBIE HA
ocHoBe OY

10

Paszgen 10. I'eneparopsr

Tema 10.1 I'enepaTopbl rapMOHUYECKUX
Kosie0aHui

Tema 10.2. I'eneparopsl JHMHEWHO-
M3MEHSIIOIIEroCcs HapshKEeHUs

10




Tema 10.3. MynbTUBUOpATOPHI
Tema 10.4. OqHOBUOpATOPHI
Tema 10.5. biokuHr-renepaTop

Pasnen 11. Tpurrepsl

Tema 11.1 CuMmeTpUYHBIN TPUTTEP
Tema 11.2. Tpurrep ¢ aMUTTEpHOU
CBSI3bI0

13

Pa3nen 12. Monynsaropsl u

JEMOTyJISI TOPBI

Tema 12.1. AMIIIUTYHBIE MOYJIATOPBI
Tema 12.2. YacTOTHBIE MOAYJIATOPHI
Tema 12.3. ®a3oBble MOLYJISITOPHI

15

Brmmonnenne kypcoBoii paboThI

Hroro B cemectpe:

17

17

17

93

Uroro:

34

17

34

17

123

IIpakTnueckas IOATOTOBKA

OOYyYalOUIMMHUCS  OTPEEIICHHBIX
Ipo(heCCHOHATBHOMN NEeATeIbHOCTBIO.

3aK/JII049acTCA
TPYAOBBIX

B

yHKImi,

HETOCPEACTBEHHOM

CBA3aHHBIX

BBITTOJIHEHUH
Oymymeit

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep
paznena

Hazpanue u COACPIKAHUC pa3aC/IOB U TEM JICKIIMOHHBIX 3aHATUMN

1

CobcTBeHHBIH (OecTpMecHbIi ) MOTYITPOBOAHUK, IPUMECHBIH MOTYITPOBOIHUK,
AJIEKTPOHHO-ABIPOYHBIN MEPEX0J], BOJIbT-aMIIEpHAasi XapaKTEePUCTUKA P-n Mepexoja

BeinpsimMuTenbHbIe OTYIPOBOAHUKOBBIE AUO/IbI: IPUHLUN JIeHCTBHS,
XapaKTepUCTUKH, TapameTpsl. [101ynpoBoJHUKOBBIE CTAOUIUTPOHBI | TPUHIIMIT
NefcTBUs, XapaKTepUCTUKY, apaMeTpsl. [lapameTpudeckuii crabunuzaTop
HalNpsOKEHUs Ha CTaOMIIUTPOHE

JloaHbIe TUPUCTOPBI: MPUHIIMIT ACUCTBUS, XapaKTEPUCTHKH, TapaMeTpHl.
TpuoHbIE TUPUCTOPBL: MPUHLUN JCHCTBUS, XapaKTEPUCTUKH, TaAPAMETPHI.
CHMUCTOPBI: IPUHLIUI ISHCTBUSL, XapaKTEPUCTUKH, TApaMETPHI.

[TpunHuMn neiicTBrst OUNOISPHOTO TPAH3UCTOPA. TPAH3UCTOP KaK yCUIUTENbHBIH
npubop. Pexumbl paboThl OUNoIsipHOro TpaH3ucTopa. CTaTuyeckure BOJIbT-
aMIEpHbIE XapaKTEePUCTUKU U ITapaMeTpbl OUTOJIIPHBIX TPAH3UCTOPOB

ITosieBoi#1 TpaH3UCTOP C p-N MEPEXOIOM: IPUHLIUII AEUCTBHUS, XapaKTEPUCTHUKH,
napameTpsl. [1oseBoil TpaH3UCTOP C U30JIMPOBAHHBIM 3aTBOPOM: MTPUHIIMIT
JIeMCTBUS, XapaKTEPUCTUKH, TAPAMETPHI

CBeToMn3nyJaromui JU0/A: IPUHLNI JEHCTBHS, XapaKTEPUCTUKH, TaPaAMETPHI.
dotonpueMHuku ( horopezuctop, Goroanoa, GoToTpaH3ucTop, GOTOTUPUCTOP:
MPUHLINI JEHCTBHS, XapaKTEPUCTHKH, TapameTpbl. ONTonapel: NPUHIIMII
JIeMCTBUS, XapaKTEPUCTUKH, TAPAMETPHI

KJIE[CCI/I(I)I/IKB.I_[I/IH yCHHHTeHeﬁ. Iloka3aTenu kadyecTBa YCUIIHUTCIIBbHBIX YCTpOﬁCTB.




Pexxumel pabotel yeunurens. OcCOOEHHOCTH TOCTPOCHMSI CUIIOBBIX KacKaJl0B.
TpancopmaTopHBIN yCHIUTENb MOLTHOCTH. becTpancopmMaTopHbIN yCHIIUTENb
MOIIIHOCTH. Y CHJINTENIHM MOIIHOCTH B KJIIFOUEBOM PEXKHUME.

8 Tunoselie cxeMbl BKIIIOueHust OY (MHBEpTUPYIOIIEE U HEMHBEPTUPYIOLIEE
BKJIFOUYCHHE). Peannzanust KOppeKTUpymux ycTpoicts Ha OV,
9 Peanuzanus HeTMHEHHBIX XapaKTEPUCTUK HA OCHOBE JIUOAHO-PE3UCTUBHOM

STUYCHKM. HOCTpO@HI/Ie CXEM, PCAINIYIOIIHUX HEJIUHEHHBIC CTATHYCCKHE U
AUHAMHUYCCKUC XaPAKTCPUCTUKHU BJICMCHTOB U yCTpOﬁCTB CHUCTEM
ABTOMAaTHYCCKOI'O YIIPABJICHNA HAa OCHOBE OIICPALIMOHHBIX YCHHHTCHCIZ.

10 ['enepaTopsl TapMOHHUECKUX KoseOaHui. I eHepaTopbl TMHEHHO-N3MEHSIOIIETOC.
HanpsbkeHus. MynpTuBuOparopsl. OiHoBHOpaTopsl. biiokuHI-reneparop

11 CummerpuuHsblil Tpurrep. Tpurrep ¢ SMUTTEPHOH CBSI3bIO

12 AMIIUTYAHBIE MOLYJIATOPEL. YacToTHBIE MOLYIATOPEL. Pa30BbIE MOAYIIATOPBI.

AMIUTUTYAHBIE JEMOAYASATOPbI. YacTOTHBIEC JEMOAYISTOPHI

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

N dopmbl N3 Hux
o v

- Tembl mpakTHUECKUX IPAKTHYECKHIX Tpynoemkoc | mpakTH4eckoii | Ne pasjena
n/n 3aHATHH Th, (1ac) MOJATOTOBKH, | qHCIMITITMHBI

3aHATUNA (1ac)

Cemectp 4

Pacuer Penrenne 3amay
apaMETPHIECKOTO
1 crabuiusaropa 2 2
HANPSOKEHUS Ha
CTaOUIINTPOHE

Br16op cunoBbIx Pentenune 3amau
2 TPAH3MCTOPOB 10 1 4
rapamMeTpam Harpy3ku

Pacuyer uncina Pemenne 3amau
napauieiIbHO

3 P 2 4

BKJIFOYAaCMBbIX

TPaH3UCTOPOB

4 Pacuer miomagu Pemenune 3amau
TEIIOOTBOAA

Pacuer Bennunn Pemenne 3anmau
S YPaBHUTENbHBIX 1 4
PE3UCTOPOB

Pacuer Pemntenune 3agau
6 TEPMOCTAOUITUZUPYIO 5 4
LIUX PE3UCTOPOB

Pacuer cxem Pemenne 3amau
7 KOppeIV(TI/IpYIOH_II/IX 9 6
YCTPOWCTB Ha OCHOBE
oy

Bcero: 17

4.4. JlabopaTopHble 3aHATHS




Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT Tpynoemkocts | TpakTHiecKkoi | paszieia
/o (dac) [MOATOTOBKU JTUCLIAI
(dac) JIUHBI
Cewmectp 4
1 | Bonbr-ammepHble XapaKTEPUCTHKU
JINOJIOB U CTA0UJIMTPOHOB 2 2
2 | UccnenoBanue napaMeTpuyeckoro
CTAa0MIIM3aTOpPa HAIIPSKEHUS Ha 1 2
CTAaOMJIMTPOHE
3 | UccnenoBanue NByXMOIYEPUOIHOTO 5 3
BBIIPSIMUTES
4 | BonbT-aMnepHbIE XapaKTEPUCTUKA 1 3
TUPHUCTOPOB
5 | BoapT-amnepHbie XapaKTePUCTUKA
OUIIOJIIPHOTO TPAH3UCTOPA (CXEMBI 2 4
BroueHMs ¢ Ob u 0OD)
6 | HMccrnenoBanue 0HOKACKaIHOTO
YCUJIUTEJSI MOIIIHOCTH Ha OUIOJISIPHOM 2 4,5
tpan3uctope (Kmacc A)
7 | UccrnenoBaHue 0HOKACKAIHOTO
YCUJIUTEISI MOIIIHOCTH Ha OUIOJISIPHOM 2 5)
tpausuctope (Kmnacc B)
8 | BoabT-amnepHbIe XapaKTePUCTUKA 1 5
MOJIEBBIX TPAH3UCTOPOB
9 | UccnenoBanne OJHOKACKAIHOTO
YCUJIMTENS] MOIIHOCTH Ha MOJIEBOM 2 6
TPaH3HUCTOPE
10 | BonbT-aMnepHble XapaKTepPUCTUKH 5 6
(OTONPHUEMHUKOB M CBETOIMOIOB
B cemectpe 17
| Cemectp 5
11 | Yceunurens momrHoctu (Kimace D) 4 7
12 | YcunurensHO-peoOpazoBaTeIbHbIE 4 8
ycrpoiictBa Ha OY
13 | Cxembl HeIMHENHHOTO IPe0OpPa30BaHUS 5 9
curdanos Ha OY
14 | I'enepaTop CUHYCOMJIAIBHOTO 5 10
HanpsbkeHus Ha OY
15 | I'enepaTop TMHEHHO-U3MEHSIOIIETOCS 5 1011
Harnpsokenns Ha OY ’
16 | MynbTuBHOpATOp U OJHOBUOPATOD HA 5 11,12
oy
17 | AMOTUTYIHBIA AEMOIYISTOD 1 12
B cemectpe 17
Bcero 34




4.5. KypcoBoe nmpoeKTHpOoBaHKEe/ BHITIOTHEHUE KypCOBOU PabOTHI

[lenb KypcoOBOTO MpOEKTAa:

[IpumepHbIe TeMBI 3alaHUi HA KypCOBOM IIPOEKT IpuBeaeHbl B pazaene 10 PI1/I.

4.6. CamocrodarenbHas paboTa 00yJarouInxcs

Bupl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE /.

Tabmuua 7 — Bugsl caMoCcTosITeNbHON PabOTHI M €€ TPYIOEMKOCTb

Bun camocrosiTensHO#M paboThI B‘CIZEO’ Cewmectp 4, uac Cemectp 5, yac

1 2 3 4
N3yuenune TeopeTnyeckoro Marepuaia
nucuuruael (TO) 64 10 33
[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKVY) 25 10 30
[ToaroroBka K MPOMEXYTOYHOMN 34 10 30
atrecrauuu (I1A)

Bcero: 123 30 93

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYarOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMYECKUE MAaTEPHAIbI ISl CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B

ma. 7-11.

6. HepequL MMCYATHBIX M 3JICKTPOHHBIX y‘IC6HLIX U3IaHUN

[lepedyeHb neYaTHBIX U DJCKTPOHHBIX Y4eOHBIX M3/IaHUI MPUBEIEH B TaOIuUIe 8.
Tabnuua 8— [TepeueHb Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

[udp

bubnunorpaduueckas ccpuika /
URL anpec

KonnuecTBo 3K3eMIUISIpOB B OMOIHMOTEKE
(KpoMe 2IIEKTPOHHBIX IK3EMILISIPOB)

621.38
I 65

umnakos B.®., ITonsakosa T.I'.,
unutakos J1.B. Dnexkrponuka:
yuebHoe rocobue / I[lox pexn.
HInmnakosa B.®. CII6.: I'YAIL
—2015. - 216¢

152

621.38
I 65

[MMumnakos B.®. , IlIumnakos
J.B., Aaucmona E.B.
[IpoexTupoBaHue EKTPOHHBIX
YCUJIMTENBHBIX YCTPOMCTB Malon
momrHocth. — CII16.: T'YAIL.- 2015
—99c.

50

621.38
I 65

B.®. Illluwnaxos, FO.B.
Jlumeunos, B.U. [ onuaposa
DJIEKTPOHHUKA:
y4e0HO-METOIUYECKOE
nmocooue/ CI10. I'YAII. —
2021. - 78c

50




TCIICKO

TCJICKO

7. TlepedyeHb PIEKTPOHHBIX 00OPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»

[lepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB

nH(pOpMaIMOHHO-

MMYHHKAITUOHHON ceTH «VHTepHEeT», HEOOXOJMMBIX JJsi OCBOCHHS JAWCIIMILTAHBI
npuBe/ieH B Tabsmie 9.
Tabmuma 9 — IlepedyeHb OJIIEKTPOHHBIX O0pa30BaTENBHBIX PECYPCOB HMH(POPMAIIMOHHO-

MMYHHKaHHOHHOﬁ CETH ((I/IHTepHeT»

URL anpec HaumenoBanue

He npenycmorpeno

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI

8.1. Ilepeuenp mnporpaMMHOrO OOECIEUEeHHsI, MCIONB3YEeMOr0 MpPH OCYIIECTBICHUU
00pa30BaTeNbHOTO NpoIiecca M0 TUCLHUIUINHE.
[lepeuenp UCHOIB3yEMOI0 MPOrPaMMHOT0 o0ecrieueHus mpeacranieH B Tadbuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

Multisim v14+

8.2. IlepeucHb MH()OPMATMOHHO-CIIPABOYHBIX CHCTEM,UCIIOJIh3YEMBIX

OCYILECTBIICHIMH 00pPa30BaTEIBHOTO MPOIECcca MO AUCIUTUINHE
[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabymue 11.

Tabmmna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

pu

Ne i/t

HaunmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a

CocraB MarepualbHO-TEXHUYECKOW 0a3bl, HEOOXOIUMOI

JUISL  OCYILECTBJICHHS

O6paBOBaTeJ'IBHOFO rnmponecca 1o JUCHUIIINHE, IMTPEACTABIICH B Ta6JII/II_1612.

Tabmuna 12 — CoctaB MaTepralIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/n MaTepHabHO-TEXHUUECKON Oa3bl
1 | MyneTumenuitHast JeKIMOHHAS ay TUTOPUS yi1. bonemas Mopckas,
n.67,
a. 52-35, 32-02
2 | Kommerorepnsiii kinace: MccnenoBanne BAX anonos, yi1. bonsmas Mopckas,
CTaOMIINTPOHOB, OUTIOJISIPHBIX U MOJIEBBIX TPAH3UCTOPOB. 1.67,
UccnenoBanue paboThI BRIIPSIMUTENEH a.21-12, 21-13
3 | Crenpsr: yi. bonbmas Mopckast,
UccnenoBanne BAX nmnomoB, cTaOUIUTPOHOB, OUTOSPHBIX U .67,
MOJIEBBIX TpaH3UCTOPOB. MccnenoBanue paboThl 2.21-09
BBIIPSIMUTETIEH

10. OmeHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH




10.1. CocTaB OLICHOYHBIX CPEIACTBAJS MPOBEACHUS INPOMEKYTOYHOM aTTeCTaIlUH
00ydJaronuxcs Mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tab6mmua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTAlluN

By npomexyTo4HON arTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMEHAIMOHHBIN TECT npuMep TecToBBIX BOMPOCOB.

BoinonHenue KypcoBoro npoexkTa DKcrepTHas OLEHKa Ha OCHOBE TPeOOBaHUH K
COJIEPKAHUIO KypCOBOT'O ITPOEKTA.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TMPUMEHSETCS S5-0auThbHas MIKaia OIEHKH cPOpMHUpPOBAHHOCTU
KOMIIETeHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBl ~ YHUBEpCUTETa,  IpaBHia
HCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJTbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMITETEHITUN

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayutpHad mIKama paKTep (bopvmp

— oOyyaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IJIMTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C IPAKTHYECKON
JIESITCIIBHOCThIO HAIPABJICHMUS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CcBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
<(Ga4YTCHO»

— 00y4aroIuiicss TBEPIO YCBOMI IPOrPAMMHBINA MaTepuall, [PaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIaJICET CUCTEMOM CTelUaIn3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
GaduTCHO»

— o0yyJaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATypBHI;

— JIOMyCKaeT HECYIIECTBEHHbIE OIIMOKN M HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM INPUMEHECHHH 3HAHUI
HaIpaBJICHUS,

— c1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,

— 3aTpyAHsieTcs B (OpMYyITUPOBAHUHU BBIBOJIOB M 0000IIIEHUI;

— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITHH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENHHOW 4YacTH MPOrPaMMHOTO
MaTrepuana;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  NpHU
paccMOTpeHHH poOJIeM B KOHKPETHOM HallpaBlIeHUH;

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNN 3HAHHI;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHUS;

— He (JOpMYIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sK3amMeHa mpeIcTaBlieHbl B Tadsmie 15.




Tabmuia 15 — Borpocs! (3amaun) s 2K3aMeHa

Ne mi/m [Tepeuyens BonmpocoB (3a1a4) 11 IK3aMeHa Kon
UHIMKaTopa

1 CoOcTBeHHbIH (OeCTTPUMECHBIH) MOTYIPOBOTHUK OIIK-1.3.1

2 IIpumecHbI NOTYITPOBOJHUK OIIK-1.V.1

3 DJIEKTPOHHO-ABIPOYHBIN MEPEXO]T OIIK-1.B.1

4 BosbT-amniepHas xapakTepucTHUKa p-n nmepexojia OIIK-1.3.1

5 BbinpﬂMnTenLHHe MIOJTYTIPOBOTHUKOBBIE TUOJII: TIPUHIIHIT OIK-1.Y 1
NeICTBUS, XapaKTEPUCTUKHU, TapaMeTpPhI

6 [TomynpoBOTHUKOBBIE CTAOMIUTPOHBI: IPHUHIIUIT ICHCTBHS, OITK-1.B.1
XapaKTePUCTHUKH, TAPaMETPHI.

7 [TapameTpudeckuii CTaOMIN3aTOP HAPSHKEHUS HA OITK-13.1
CTaOMJINTPOHE

8 JIMOIHbIE TUPUCTOPBI: IPUHIIUIT ACHCTBHS, XapaKTEPUCTUKH, OIK-1.V 1
apaMeTphl.

9 TpuoaHbIE THPHCTOPHI: TPUHIUIT JCHCTBUSA, XapaKTEPUCTUKH, OIK-1.B.1
MapaMeTphl.

10 CHUMHCTOPBI: IPUHIUN IEHCTBUS, XapaKTEPUCTUKH, TApaMETPBHI. OIIK-1.3.1

11 [IpuHimn neicTBus OUIIOJIIPHOTO TPAH3UCTOPA. OIIK-1.V.1

12 Tpansucrop kak ycunurenbHbiid npubdop. Cxema OB. OIIK-1.B.1

13 Tpan3ucrop kak ycunurenbHblid npubop. Cxema O0. OIIK-1.3.1

14 Pexxumbl paboTHl OUMOJISIPHOTO TPAH3UCTOPA. OIIK-1.VY.1

15 CraTnueckue BOJIbT-aMIIEPHBIE XapaKTEPUCTHKH U TapaMeTPhl OIK-1.B.1
OUIOJISIPHBIX TPAH3UCTOPOB

16 IToneBoii TpaH3UCTOpP C p-N NEPEXOAOM: PUHLINAI JEHCTBHS, OIK-13.1
XapaKTePUCTHUKH, TApaMETPhI
[ToneBoii TpaH3UCTOP C U30IMPOBAHHBIM 3aTBOPOM U

17 BCTPOCHHBIM KAaHAJIOM: IIPUHLIUII IEUCTBHUSI, XapAKTEPUCTUKH, OIIK-1.V¥.1
apamMeTphl.
[ToneBoi TpaH3UCTOP C U30JIMPOBAHHBIM 3aTBOPOM U

18 WHAYLUHUPOBAHHBIM KAHAJIOM: IIPUHLIMII IEUCTBUS, OIIK-1.B.1
XapaKTePUCTHKH, TApaMETPHI.

19 CaeTousnyyaromuil 1101 IPUHIMII ASHCTBUS, XapaKTePUCTUKH, OITK-13.1
apaMeTphl.

20 CDouToaneMHHKH (poTopesucrop, GoTOaANO: TPUHLIUTT OIK-1.Y 1
JCWCTBUS, XapaKTEPUCTHKH, TAPAMETPHI.

21 dotonpueMHuku (poToTpaH3uCTOp, GOTOTUPUCTOP: MPUHIIMIT OIK-1B.1
NENCTBUS, XapaKTEePUCTUKHU, TapaMETPBhI). T

22 OnTonapsl: IPUHLINI AEHCTBYS, XapaKTEPUCTHKH, IAPAMETPHI. OIIK-1.3.1

23 Knaccudukanus ycumurenei OIIK-1.V.1

24 ITokazaTenu KkayecTBa yCHJIMTEIBHBIX YCTPONCTB. OIIK-1.B.1

25 PexuMbl paOOThI yCUITUTEIIS. OIIK-1.3.1

26 Oco0eHHOCTH TTOCTPOCHHS CUIIOBBIX KaCKaJIOB OIlK-1.V.1

27 TpancdopmaTopHBIN YCHIINTENIb MOITHOCTH. OIIK-1.B.1

28 becrpancdopmaTopHbIi yCHINTENh MOIITHOCTH. OIlK-1.3.1

29 Ycunutenu MOLIHOCTH B KITIOYEBOM PEKUME. CummeTpuyHas OMK-1.V 1
KOMMYTAIIHS KITFOYEH.

30 Ycunutenu MOLIHOCTH B KITIOYEBOM PEKUME. HecummerpuuHast OIK-1B.1
KOMMYTAIIHS KITFOYEH.

31 Y CcumuTen MOIIHOCTH B KIIFOUEBOM pexxuMe. J(naronambHast OIK-13.1

KOMMYTalusa KJIIOYEH.




32

Tunossie cxembl BkItoueHust OY (MHBEpTHUPYIOIIIEE
BKJIIOUCHHE).

OIIK-1.V.1

33

Tunossie cxeMbl BKItoUeHus: OY (HEMHBEPTHUPYIOIIEE
BKJIIOUCHHE).

OIIK-1.B.1

34

Peanuzanus koppektTupyronmx ycrpoicts Ha OY.

OIIK-1.3.1

35

Peanuzanus HEMMHENHBIX XapaKTEPUCTUK HA OCHOBE JUOJAHO-
PE3UCTUBHOMN STYEHKHU.

OIIK-1.V.1

36

[TocTpoeHue cxeMm, peanu3yrInX HETUHEHHbBIE CTATUYECKUE U
JTUHAMUYECKHE XapaKTePUCTUKH PJIEMEHTOB U YCTPOMCTB
CHUCTEM aBTOMATHUYECKOTO YIPABJICHHS HAa OCHOBE
OmnepalMoHHbIX ycrinTeneil. HenmuelHocTs Bua
«OrpaHnyeHue»

OIIK-1.B.1

37

[TocTpoeHue cxeM, peann3yrluX HETUHEHHbIE CTATUYECKUE U
JMHAMUYECKUE XapPAKTEPUCTUKHU FJIEMEHTOB U YCTPOWCTB
CUCTEM aBTOMATHUYECKOI'O YIIPABJICHHS HA OCHOBE
OTepalMOHHBIX ycunuTenen. HenuneltnocTs Buaa «30Ha
HEYYBCTBUTEIbHOCTH

OIIK-1.3.1

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.

Ne i/t

[Tepedyens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHJUKAaTOpa

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyers TeM Juisi KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

[lepeuenr TeM [l KypCOBOTO MPOESKTHUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOTHI

No 11/ [TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHUS
- KypcOBOIl pabOThI
1 IIpoexkTupoBaHue dJIEKTPOHHBIX YCUIUTEIBHBIX YCTPOMCTB Mol
MotHocTu. UuauBuayansaoe T3
Bonpocsl s npoBeneHus NPOMEXKYTOYHOM aTTecTalMd B BHUJAE TECTUPOBAHMSA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB ISl TECTOB

No

o/

IIpuMepHBIii TIepedeHb BOIPOCOB ISl TECTOB

Kon
WHIUKATOPA

1

Kak nomKHBI OBITh CBSI3aHBI KPUTHYECKOE 3HAYCHHE
koa¢dunrenTa 00paTHOM CBS3U PKp ¢ KOIPPHUIIEHTOM

YCUJICHUA K YCUIIUTCIIA 0e3 06paTHOﬁ CBA3U IJId BOBHUKHOBCHUA

CaMOBO30YyXIeHUs?
1 Bkp=1/K

2 Prp=1/K

3 Bxp<1/K

OIIK-1.3.1

OIIK-

Kak nomkHbI ObITH CBSI3aHBI CABUT (ha3 OyC HANPSKEHUS

OIIK-1.V.1




1.3.1 | ycunurenem co caBurom (a3 (poc HaIpsHKEHUS B e 00paTHON
CBSI3U /111 BOSHUKHOBEHHS CaMOBO30YKICHU?

1 @yc + @poc = 27tn (n — 11eJI0€ YNCJII0)
2 @yc + @poc = 1/2nn (n — 1ienoe 4ucio)
3 @yc + (poc = 1n (n — 1eJI0e YHUCIIO0)

OIIK- | Kak 3aBucut nepuon T konebaHuii OT UHIYKTHBHOCTH L 1
3.¥.1 | emxoctu C xoneGarenbHoro koutypa B LC-reneparope
CUHYCOUJIAJIbHBIX KOJIeOaHU?

1 T=2n (LC)1/2 OIIK-1.B.1
2 T=2n/(LC)1/2

3 T=2nLC

OIIK- | Kak naiitu nepuoa T ciieoBaHUS UMITYJIbCOB CHMMETPUYHOTO
4.3.1 | mynsTuBHGpaTOpa?

1 T =1.4R6C

OIIK-1.3.1
2 T=RoC
3 T =0.7R6C
OIIK- | Kak MoBBICHTH CTAa0MIILHOCTh YaCTOTHI TeHepaTopa?
5.V.1
1 Hcnonp30BaTh CXeMbI KBapIEBBIX T€HEPATOPOB
OIIK-1.Y.1
2 Hcnonps3oBatek cxeMbl RC-renepatopos
3 Hcnonp3oBatek cxeMbl LC-renepaTtopos
6 Yro Takoe aMIUTUTYJHBIH MOIYIATOP?
1 3TO Mpeodpa3oBaTelib MOCTOSIHHOTO CUTHAJIA B
MIEPEMEHHBII PUKCUPOBAHHON YaCTOTHI
2 3TO IpeoOpa3oBarTeib NEPEMEHHOIO CUTHATIA B OIIK-1.B.1
MOCTOSIHHBIN
3 3TO Mpeodpa3oBarTesb NEPEMEHHOIO CUTHATIA B
IIEPEMEHHBIN IPYTON 4acTOTHI.
7 Uto Takoe aMIUIMTYIHBIA 1EMOYJISTOP?
1 3TO MpeodpazoBaTesb MEPEMEHHOI0 CUTHAIA B
. OIIK-1.3.1
ITOCTOSIHHBIN

2 9TO HpCO6paBOBaTCHB MNEPpEMCHHOTO CUT'HaJIa B




IIEPEMEHHBIN IPYTON 4acTOTHI.

3 3TO MpeoOpa3oBarTesb MOCTOSHHOIO CUTHAJA B
MepEeMEHHBIN

Uro 3HaunT "(ha30HEUYyBCTBUTEIbHBIN AeMOTyIaTOp"?
1 9TO OOBIYHBIN BBIIPSMUTEINb IEPEMEHHOTO TOKA

2 9TO JAEMOAYJISITOP JUISl BXOJHOT'O CUTHAJIA C MOCTOSIHHOM
(hazoii

3 9TO ACMOAYJIATOP HJIA MOCTOAHHOI'O BXOJAHOI'O CUTrHal1a

OIIK-1.V.1

Yro MPOUCXOAUT C MOIMHOCTBHIO BBIXOAHOI'O CUT'HAJIA 110
CPaBHEHHIO C MOIIHOCTHIO BXOJJHOTO CUTHAJIA HAa TUOTHOM
nemonaynistTope ?

1 MOIIIHOCTB BBIXOJHOI'O CUTHaJIa CHHXaCTCs

2 MOIIIHOCTB BBIXOJHOI'O CUT'HAJIa TaKas K€ KaK U
BXOJHOI'O CMIrHajia

3 MoOILIHOCTH BBIXOJHOI'O CUTHAJa MOBKIIIACTCS

OIIK-1.B.1

10

B kakux ycrpoiictBax CAY yaiie BCero npuMeHs0TCs
BBINIPSIMUTENHN ?

1 B MICTOYHHKAX MTUTAHUS
2 B CETEBBIX QUIBTPaAX

3 B CHJIOBBIX TTPUBOJIAX

OIIK-1.3.1

11

B kakux ycrpoiictBax CAY yarie Bcero npuMeHs0TCs
BBIIPSIMUTEH ?

1 B MICTOYHHUKAX MTUTAHUS
2 B CETEBbIX (MIIBTPAX

3 B CWJIOBBIX IMPUBOAAX

OIIK-1.V.1

12

Uro Takoe Tpurrep?

1 3TO TMEPEKII0YA0IIee YCTPOHCTBO, BEIpadaThIBAIOIIIEE
HAIps>)KCHUEC C KPYTBIMU q)pOHTaMI/I B 3aaHHBIC MOMCHTBI
BpPEMEHH.

2 3TO MEPEKIIOYAOIIEee YCTPOUCTBO, BhIpabaThIBAKOIICE
BBIXOOHOC HAIIPSAXKCHUE B 3aJaHHBIC MOMCHTBI BDEMCHHU.

3 3TO MEPEKIIOYAOIIEee YCTPOHUCTBO, BhIpabaThIBAKOIICE

OIIK-1.B.1




3HAYUTEIbHOE BBIXOIHOE HAMPSIKEHUE MPOU3BOJILHON (OPMBI

4 3TO NEpEeKIIoYarollee YCTPOICTBO, BbIpabaThiBatolee
3HAYUTENIBHOE BBIXOJIHOE HAIMIPSDKEHUE B OIpeieiEHHbIE
MOMEHTBI BpEMEHU

13 Kaxoit ¢hopmbl HanpspkeHHEe GOPMUPYETCSI HA BBIXOJIE
Tpurrepa?
1 MPSIMOYTOJIbHOM
2 TPEYroJNbHOM OINlK-1.3.1
3 CUHYCOMIATTbHOM
4 IIPOU3BOJILHOU
14 Tpurrep popmMupyeT BbIXOIHOM CUTHAJ IIPU MO/1a4e
BXOJTHOT'O CHTHAJIA. ..
1 POU3BOJILHON (hOPMBI
OIIK-1.V.1
2 OIpesIeNIEHHOr0 BUa
3 C HYJIEBOM aMIUIUTYI0H
15 | Baxneiimei xapakTepuCTUKON TPUTTEpA SBISIETCS €TO. ..
1 beicTponeiicTBue
2 Harpy3o4Hasi CltocCOOHOCTh OIK-1.B.1
3 BXOJIHOE€ CONPOTUBIICHUE
4 BBIXOJTHOE COIIPOTHUBIICHHE
16 | Jlnst yero Hy>KHBI HETMHEHHBIE TPE0OpPa30BaHUsI HETIPEPHIBHBIX
CUTHAJIOB?
1 st MotenmMpOBaHUs HEJTMHEHHBIX MTPOIECCOB
o OIIK-1.3.1
2 7S MIOBBIICHUS KadecTBa pabOTHl yCTPOICTBA
3 nns obecrieueHus 3a/1aHHBIX MTOKa3aTeneil kauecTBa
CHCTEMBI yIIPaBIICHUS
17 | JInst yero Hy>KHBI AMOAHO-pe3UCTUBHBIE ssueiiku ([P5)?
1 s peanu3aly TUMOBBIX KyCOUHO-THHEHHBIX
OIIK-1.V.1

XapaKTCPUCTHUK

2 AJId OrpaHUYCHUS TapaMETPOB BXOJAHOT'O CUTHAJIa




3 7 OrpaHMYCHHS TAPaMETPOB BBIXOJAHOTO CUTHAJIA

4 JIIA Hp€06pa3OBaHI/I$I CHUI'HaJIOB IIEPEMEHHOI'O TOKa B

MOCTOSIHHBIN
18 | YkaxuTe npuMep NPHHIMITHAILHOU IEKTPUICCKON cXema
JIPAI:
1
2
3 er DA OIIK-1.B.1
4 i
3 4
19 Ecnu mogates Ha Bxon 1 Ha auoasl VD1 VD2 nmonoxureabHoe
Hanpspkenue npu +Uaon u +Ubon HanpspkeHUsx,
+ Uuml:
{"IHIJX
+
TO TIOJIYYUM XapaKTEPUCTUKY BUJA...
1 Uy
/,.-'/ Ux
OIIK-1.3.1

Ux




20

Yemy paBHA CKOPOCTh HAPACTAHUS BBIXOJHOTO CUTHAJIA Ha

BBIXO/JI€ UHTErpaTropa?

1 mnpomopioHaNbHA BETMYWHE HAMIPSDKEHHS HA BXOJIE
2 TpONOpLUUOHATbHA CKOPOCTH U3MEHEUHS HaNPSKEHUS Ha
BXOZIE OIK-1..1
3 mpomnoplMoHalbHA BPEMEHH 3ama3/ibIBaHMsI CUTHAIa Ha
BXOZ€
4 mpomopuUHOHATIbHA YACTOTE HAMPSKEHUS Ha BXOJIE
21 | [Ipu nogave CMHYCOMIATBHOTO CUTHAJIA HA BXOJ HHTETpaTOpa
MOJTyYaeM. ..
OIIK-1.B.1
1 (GWIBTP BEPXHUX YACTOT
2 (GWIBTP HIKHUX YacTOT
3 (GWIBTP CPETHUX YACTOT
22 | Yto Takoe Apeild Hyns B pealbHOM HHTerparope?
1 mnosBieHUE BBIXOAHOTO HAIPSKEHUS ITPU HYJIEBOM
BXOJHOM HalpsKCHUH OIIK-1.3.1
2 CHIKEHME BBIXOJHOTO HANPSHKEHUS
3 W3MEHEHHWE YaCTOTHl BBIXOJHOTO HANPSHKEHHS




23

Korna npumensitot uarerpatop?

1 KOoraa Hy>XHO YCUJINTDh NOCTOAHHYIO COCTABJIAIOIIYIO
BXOJIHOTO CUTHAJIa U CTJIaJUTh MyJbCAI[UH BXOAHOIO CUTJIalia
2 KOI'la HY?>KHO YMEHBIINUTE IIOCTOSIHHYIO COCTABIIAIONIYIO
BXOJIHOTO CUTHAJIa U CTJIaJUTh MyJbCAI[MU BBIXOIHOTO CUTHAJIA
3 KOTI'Jla Hy’)KHO CKOMIIEHCUPOBATh TEMIIEPaTypPHYIO

COCTABJIAIOIIYHO BXOIHOI'O CUI'HAJIA

OIIK-1.V.1

24

B uém 3akmogarcst cyTh pabOThl YCHIUTENS B KIIIOUEBOM
pexume?

1 Harpy3ska neproanyecku moaKI09aeTcs/OTKIF0YaeTCs K
UCTOYHUKY IMUTAHUS

2 Harpy3ka nocTosiHHO MOJKJIIOUEHA K UCTOYHUKY
IIUTAHUS, HAIIPSDKEHHE KOTOPOIO PEryJInpyeTcs yCUIIUTEIUTEIeM

3 Harpy3ka noakiro4aeTcs K MCTOYHUKY MUTAHUSA HA
CTPOTO ONPENECITEHHOE BPEMSI.

OIIK-1.B.1

25

[P CUMMETPUYHON KOMMYTAIlMN KIIFOUEH, JUIs CIIydasi aKTUBHO-
VMHJyKTUBHOW Harpy3KH, TOK B Harpy3kKe...

1 HE MPEePhIBACTCS
2 MIpephIBacTCS

3 UMEET KPaTKOBPEMEHHBIE PA3PbIBBI

OIIK-1.3.1

26

K HEAOCTAaTKaM pPCKUMa CHMMGTpPI‘IHOfI KOMMYTallu OTHOCHUTCA

1 MOBBIIICHHBIN YPOBEHD ITyJIbCAL[MM TOKA HA HAIPy3Ke
2 HE CTa0MJIBbHOCTh BBIXOJIHOTO HAMPSKEHUS

3 y3KHfI Auara3oH U3MCEHCHUA CKBA’)KHOCTHU UMITYJIbLCOB

OIIK-1.V.1

27

Korna ncnosnp3yercst KIIOUeBOH pexuM padoThl ?

1 IIPU peIeHOM yIpaBJIEHUH UIIH MTPHU HIMPOTHO-
UMITYJIbCHOM MOJTYJISIINH

2 IMPpU MOBBIICHHBIX Tpe6OBaHI/IHX K Ka4C€CTBY BBIXOIHOT'O
CHUIrHajaa

3 pu ToKax Harpy3ku 6osee 100A

OIIK-1.B.1

28

JlaiiTe onpeneneHne yCUIUTENs

1 Yeunurens 3T0  yCTPOMCTBO, IPEAHA3HAYEHHOE TS
YBETUYCHUS TTapaMETPOB CUTHAJA (HAPSHKEHUS, TOKA,
MOIITHOCTH).

OIIK-1.3.1




2 Yeunurens 370 yCTPOUCTBO, IPEAHA3HAYECHHOE IS
M3MEHEHUs [TapaMeTPOB CUrHaja

3 Yceunurens 3T0  yCTPOUCTBO, peTHa3HAYeHHOE JUIs
BBITIIOJTHEHUS OlIpeie€HHbIX 3a1a4 B CAY

29 [To kakomMy apameTpy Kiaccu(GUIUPYIOT YCUIUTETH ?
1 10 peKUMY pabOThl (JTMHEHHBIC U HEJIMHEWHEIE),
2 10 KOJIMYECTBY KaCKaJI0B YCHIICHHS OIK-1.V 1
3 0 AJIEMEHTHOM 0a3ze
4 10 HA3BAHUIO
30 | o xkakomy mapameTpy KiIacCu(PUIUPYIOT YCUITUTETH ?
1 1o poay Toka (ITOCTOSIHHBIN U TEPEMEHHBIH ),
2 10 YaCTOTHBIM XapaKTePUCTUKAM OITK-1B.1
3 M0 KOJIMYECTBY KaCKaJ0B YCHIICHUS
4 110 HA3BAHUIO
31 | Kakue Hambosee BaKHbIC KIIACCU(PUKAMOHHBIC TIPU3HAKT
yewiurenent st CAY ?
1 PEXUM pabOTHI
2 YaCTOTHBIC XapaKTEPUCTUKHU
OIIK-1.3.1
3 HA3BaHHE
4 KOJIUYECTBO KacKaJgo0B
) Macco-TabapUTHbBIE XapaKTEPUCTUKH
32 | VKaXuTe aMIUTUTYTHO-9aCTOTHYIO XapakTepucTuky (AUX)
YCHIIUTEISI IIOCTOSTHHOTO TOKA:
1
2
OIIK-1.V.1
3
4




[ %]
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[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCUUIUIMHE OOYUYAIOMIMXCS 3a0YHONU (hOPMBI
00y4eHus1, IpeIcTaBICHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne ni/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToqu4veckue  MaTepUaNbl,  ONPEACISIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOIUX JdTanbl (HOPMUPOBAHMS KOMIETEHIIMM, COJEp)KaTcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUIUX TOPSJIOK U  MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromuxcs
I'VAIL

11. Meroaudeckue yKa3aHus Uil 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue ykasaHus A OOy4aroIUXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JIeKIHMH B
paMKax JTUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporecce JeKIusl BBINOIHSIET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHON oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTABICHUE O TUCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUTIIIMHAMH.

[InaHupyemMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHe NOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K  TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHEe 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHsSI HA OJMKaiIye Trofbl;

— Hay4yuTbhCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.




JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOIb30BAaHUEM Pa3[laTOYHOr0 Marepuana TIpUh TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa OpeIocTaBICHUS JSKIIMOHHOTO MaTepraa:

- JIGKILIHS C UCII0JIb30BaHUEM CJIai0B

- OCHOBHBIE TIOHSTHSI O MPOBOJUMOCTH MOJYIPOBOJHUKOB

- CTPYKTypa IOJyIPOBOJHUKA

- CTpPOCHUE TOJIYIIPOBOHUKOBBIX TPHOOPOB

- BAX pa3nu4HbIX MOITYIPOBOJHUKOBBIX IPUOOPOB

- IOCTPOCHUE PA3TUYHBIX JIEKTPUUECKUX CXEM Ha OCHOBAHUU

CBOMCTB IMOJIYITPOBOIHUKOBBIX TPUOOPOB

Jlexkuu OCHOBBIBAIOTCS HA Y4EOHOM ITOCOOHH:

[MumnakoB B.®., Ilonskosa T.I'., Ilunuiakos JI.B. Dnexrponuka: ydeOHOE
nocobue / [Tox pen. lunurakosa B.®.  CII6.: I'YAIIL — 2015. — 216¢

11.2. MeTtoau4veckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUSCKUX
3aHATHI

[TpakTHdeckoe 3aHSATHE SBISICTCS OIHOW M3 OCHOBHBIX (DOpPM OpraHm3aiiu y4eOHOTO
mpolecca, 3aKIII0Yaroniasicsl B BHIIOJHEHUN 00Yy4alOIIMMUCS 10 PYKOBOJICTBOM IpEnoaaBaTens
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IEIbI0 YCBOCHUS HAyYHO-TCOPETUYECCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YYAOIIErOCs SBISCTCS MPUBUTHE O0YIAFOIIHMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUH 00yUYAIONTUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJleHue, pacllupeHHe M JAeTaju3alus 3HAHUW TNpU pelIeHUU
KOHKPETHBIX 3aJ1ay;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHUE HOBBIMM METOJAMH W METOAMKAMH HM3Y4YEeHHsS KOHKPETHOW Yy4eOHOMU
JUCIATLINHEL

— BBIpAOOTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJTHEHHS 3aJaHHI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaJIbHON (popm
00y4eHwusl.

TpeboBaHusl K NPOBEACHUIO MPAKTUYECKUX 3aHITUN
Obs3amenvho 015 3anoIHeHUs npenooasamenem
Meronuueckue yka3anusi 1 TpeOOBaHUs K IPOBEJCHUIO MPAKTUICCKUX 3aHITUI
NPUBENICHBI B CIICAYIOINX UCTOYHHUKAX:
[unuakos B.®., JI.B. Hlunuakos, E.B. Anucumosna. [IpoektupoBaHue 31€KTPOHHBIX
YCUIIMTEIBHBIX YCTPOICTB Manoit MomHocTu: yuedHoe nocodue. — CII6.: I'VAIL- 2015 — 99¢

11.3. Meroauueckue ykazaHusi A OOYYaloIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromMHCs JOJDKeH YIrIyOuTh U
3aKpEeNUTh 3HAHMS, TPAKTHYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBaJU(HUKAIMOHHONH XapaKTEPUCTHKONW OO0YyYaromerocs.
BrimonHenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.



BrimonHenue 51ab0paTopHBIX paboOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThIO
U3y4CHUS] TUCLHUIUIMHBL, OINpeAesieMold Y4eOHBIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a/1a4 00y4Yaromerocs:

— TOpuoOpeTeHHEe HABBIKOB HCCIECIOBAHUS MPOLECCOB, SBICHHH H  OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUIUINHEI;

— 3aKpervieHHe, Pa3BUTHE M JCTAIN3alMs TCOPETHYECKUX 3HAHWH, MOJY4YEHHBIX Ha
JEKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HAaBBIKOB  CAMOCTOSTEIBHOW  paboThl ¢ J1abopaTOpHBIM
o0opyoBaHreM U pudopamu.

3ajianue ¥ TpeboBaHUs K MPOBEICHUIO 1a00paTOPHBIX PadoT
Metoauueckue yKazaHus, BapHaHTBl MCXOJHBIX JAaHHBIX U TpeOOBaHHUS K
BBITIOJTHEHUIO JTA0OPATOPHBIX PA0OT BBINAIOTCS KaXJAOMY CTYISHTY Tepell MPOBEIACHUEM
HUCCIIEIOBAHUMN.

[IpoBenenue nabopaTopHbIX pabOT peraaMeHTUpPYeTCs MpaBUIaMH OXpaHbl TpyAa U
TeXHUKU Oe30macHOCTH, YyTBepKAeHHbIMU pektopoM ['YAIL 3aganue Ha BBINOJIHEHUE
1abopaTopHBIX pabOT oOmpenenseTcsl TMPENnoaaBarejeM B COOTBETCTBHM C  HACTOSIIEH
OpPOrpaMMOil  TUCHUIUIMHBI «DJEKTPOHUKAa» M Yy4eOHbIM IaHoM HampasieHus 16.03.01
(MeToMUecKre yKa3aHUs IPUBEICHBI B AJICKTPOHHBIX pecypcax Kadeaps)

Crpykrypa u hopma otyera o J1abopaTopHOU pabore

Ot4er o maboparopHoOit paboTe umMeeT (popMy THIIEPTESKCTOBOTO JOKYMEHTA,

COJIEp>KaIllero 3aJlaHue Ha JTabopaToOpHYIO paboTy, KpaTKUE TEOPETUUYECKUE CBEICHUS 10
TeMe pabOThI, OMUCAHUE CXEM H aJITOPUTMOB, HCIIOJIb30BAHHBIX ITPH BBIITOJIHEHUHU Pa0OTHI,
pE3yNbTaThl BHIYUCIUTENBHBIX SKCIIEPUMEHTOB B BUE rPpaUKOB (JUarpamm), a Takke BHIBOJIbI
10 UTOTaM IIPOJIEJIaHHOM pabOThI

TpeboBanus k oopmIIEHHIO OTYETa 0 Ja00paTOPHOU padoTe
Otyer HOMKEH CcoAepKaTh TUTYIBHBIA JIMCT, @ €ro COJAEp)KaHWEe JMJOJDKHO OBITh
odpopmiieno cornmacio 'OCT 7.32 — 2017. HopmatuBHasi HOKyMEHTalMs, HEOOXOoAuMas st
odopmieHus, npuBeeHa Ha eKTpoHHOM pecypce 'Y AIT: https://guap.ru/standart/doc

11.4. Meroauueckue yka3aHus [Uid OOYYalOIIMXCS MO MPOXOXKICHHIO KypCOBOTO
IIPOEKTUPOBAHHUS/BBIITOJIHEHUSI KYpPCOBOM pabOThI

KypcoBoii npoekT/ paboTa IpoBOAUTCS € LENbi0 GOPMUPOBAHUS Y O0YUAIOIIUXCS OMbITA
KOMILIEKCHOTO PEIICHUsI KOHKPETHBIX 33724 MPO(PECCHOHATBHOMN NeTeTbHOCTH.

_Meronnueckue yka3aHus K KypcoBoil paboTe mpuBeJeHbI B UCTOUHHKE:

[MIvmmakos B.®., J[.B. [lIumuakos, E.B. Anucumosa. IIpoekTrupoBanne 31€KTPOHHBIX
YCUIIMTENIBHBIX YCTPOICTB Manoit MomHocTu: yuyeOHoe nocodue. — CI16.: I'VAIL- 2015 — 99¢

CTpyKTypa MOsSICHUTEIBLHOM 3alKMCKU KYPCOBOTO MPOEKTa/ PabOThI

1. TuTynbHBIN THCT

2. Beenenne

3. AHaNM3 TEXHUYECKOTO 3a/1aHUS

4. Pacuet OKOHEYHOTO KacKaja yCcuieHus1, padoTaromiero B kiacce B
4.1. BeiOOp TpaH3UCTOPOB MOIIHOTO KacKaja YCUICHHUS

4.2. Pacuer ruionjaay TEIIOOTBO/Ia M YKMCJIA MTAPAJUIEIBbHO BKIFOUEHHBIX TPAH3UCTOPOB
4.3. Pacuer Bel€4YMH CONMPOTUBICHUI YPaBHUTEIBHBIX PE3UCTOPOB

4.4. PacueT TepMOCTAOMITM3UPYIOIINX PE3UCTOPOB BBIXOAHOTO KacKaia
5. Pacuer npeaBapHUTeNbHBIX KacaJ0B yCUIICHUS

5.1. Be16op TpaH3uCTOPOB MPEABAPUTEIBHBIX KACKAIOB YCUICHHS




5.2. PacueT conpOoTHBIEHUN TPOMEKYTOUHBIX KACKa/l0B YCUIICHUS

5.3. CTBhIKOBKA KaCKaJIOB YCUJICHHSI MHOTOKACKaIHOTO YCUITUTEIIA

6. Pacuer BHEIIHUX LieNEH YCUIIUTENSA

6.1. Pacuer koadunrenta ycuiaeHus: OXBaTbIBAEMOM YacTH yCHUIUTENS U Koddduirenrta
nepeiayn OTPULIATEIbHONW 00paTHOM CBSI3U

6.2. Pacuetr mapamMeTpoOB BHEIIHUX IENEH YCUIIUTEIIS C MapaJIeIbHOM OTPULIATEIIbHOMN
00paTHOH CBS3bIO M0 HAIPSKEHUIO

6.3. Pacuet TpeOyeMoii TOYHOCTH U BBIOOP THUIIA PE3UCTOPOB

7. IlppuHIHANHATIBHAS DJIEKTPUYECKAsL CXEMA YCUIIMTEIIS

8. MareMaTnyeckoe MOAECIUPOBAHUE ANEKTPUUECKON CXEMbI YCHIIUTEIIS.

9. COOpOYHBIH UepTEXK KOHCTPYKIIUH pa3pabOTaHHOTO YCHIIUTEIS.

10. 3axntouenue

11. bubnuorpaduueckuii CucoK

TpeboBanust kK 0OPMIICHHIO MOSICHUTEILHOM 3aIMUCKU KYPCOBOTO MPOEKTa/ paGOThI
HopmatuBHast mokyMeHTalus, HeoOxoaumas Juis OQOpMIICHHUS, MpHUBEACHA Ha
anekTpoHHOM pecypee I'YAIL https://guap.ru/standart/doc

11.5. Meroauueckue ykazaHus JUIsl OOYYaIOIIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboTsl

B Xozie BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJII0YATh B €051 KOHTPOJIBHYIO padoTy.

B mpouecce BBIMOMHEHHSI CAMOCTOSTENFHONW paboThI, y oOydaromerocst (GopMHpYyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YEHHs, MOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHUS IO BBHIMOIHEHUIO KOHTPOJIBHBIX PaldOT (I 00yJaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.6. Meroanueckue ykazaHus Ui OOy4aroIIMXCS MO TPOXOXKICHHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLEHUBAHMS XOJa OCBOCHMS
JUCLUATIIINHBI.

Texkymuil KOHTPOIb YCIIEBAEMOCTH CTYJEHTOB IPOBOJUTCS IIyT€M MOHUTOpPHHIA
pe3yJbTaTOB BBIMOJIHEHUS JAOOPATOPHBIX pabOT, KOHTPOJIBHBIM BOMNPOCAMHM Ha 3allluTe
NPaKTUYECKUX U JIa0OpaTOpHBIX paboT, MyTeM MOJy4deHHUs OOpaTHOW CBSI3U BO BpeMsd
IIPOBEICHUS JIEKIUI

11.7. Metoauyeckue ykKazaHus JIJisi OOYYarONIUXCS MO MPOXO0KICHUIO MPOMEXYTOIHOM
aTTeCTalUU.



[IpomexxyTounass  arrectansi  OOy4yaroIIMXCsl — NpeJycCMaTpuBaeT  OLIGHUBaHHE
IIPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIJIIOYAET B
cedst:

— D9K3aMeH — (¢opMa OLEHKM 3HaHHWH, IOJYyYEHHbIX OOydarolmMMcs B Ipolecce
U3y4eHHs BCeH AMCUUIUIMHBI WIKA €€ YacTH, HABBIKOB CAMOCTOSITENIbHOU padoThl, CHOCOOHOCTH
IOPUMEHATh MX JJIS PELIeHUs NPAaKTUYECKUX 3a7ad. DK3aMeH, KaK MpaBWIO, MPOBOAUTCS B
NEepUoJl SK3aMEHAIMOHHOW CECCHHM M 3aBEpIIAeTCsl aTTECTAIIMOHHOW OIICHKOH «OTIMYHOR,
«XOPOUIO», «YIOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIBHOY.

CBoeBpeMEHHass cjJada OTYETOB MO JIAOOPATOPHBIM M MPAKTHYECKHUM , |
HOJIOKHUTEbHBIN Pe3ysabTaT TEKYIIErOo TECTUPOBAHMSI MOKET YUUTBIBATHCS IPH IPOBEACHUU
IIPOMEKYTOUHOM aTTECTALUU.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




