MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 31

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBI

(IOIDKHOCTB, y4. CTEIEHb, 3BaHUE)

H.B. PemeTnukosa

(MHHUIHAIB, (HaMHITIS)

(moxnuck)

«27» nurons 2024 r

PABOYAS ITPOTPAMMA JJMUCLTATTJIMHBI

((BJ'IGKTpOHI/IKa»
(HaumeHoBaHMe JUCIUILINHEI)

KO HaIipaBpJICHUA 110 FOTOBKI/I/
AL Hatp a 15.03.04
CIICIUAJIBHOCTHU
HaI/IMeHOBaHI/Ie HaHpaBJ’ICHI/IH ABTOMaTI/I?»aLII/I}I TEXHOJIOIT'NYECCKUX HpOI_IeCCOB u
HOI[FOTOBKI/I/ CIIeOuaJIbHOCTHU HpOI/I3BO}1CTB
HaI/IMCHOBaHI/IC ABTOMaTI/I?»aLII/I}I TEXHOJIOIT'NYECCKUX HpOI_IeCCOB u
HaHpaBHeHHOCTI/I HpOI/I3BO}1CTB
®opma 00yueHus OYHast
l'on mpuema 2024

Cankr-IlerepOypr— 2024




JIuct cornacoBanust paboueil mporpaMMbl AUCHUTUINHBI
[Iporpammy cocraBui (a)

Cr. mper. 27.06.2024 B.U. T'onuapora

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamucsk, nara) (MHUIMATEL, (aMuITHs)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 31

«27» nrons 2024 r, mpotokoi Ne 8

3aBeayrommii kadempoit Ne 31
I.T.H.,Ipo . 27.06.2024 B.®. lumakos

(y4. creneHsb, 3BaHHE) (moanuce, nara) (MHUIMANBI, (haMUITHA)

3amectuTenb qupekTopa HHCTUTYTa Ne3 1o Meroanueckoil pabore

Cr. nper. 27.06.2024 H.B. PemernukoBa

(OIDKHOCTB, Y4. CTETICHB, 3BaHUE) (moamucek, nara) (MHUIMATEL, GaMuITHs)



Annoranus

JucuumnuHa «ONEeKTPOHUKa» BXOIUT B 00pa3oBaTeNbHYIO MPOrPaMMYy BBICIIETO
oOpa3oBaHusl — MporpaMMy OakangaBpuara IO HAIPABJICHUIO TOJATOTOBKU/ CHEIHMATBLHOCTH
15.03.04 «ABTOMaru3anusi TEXHOJOTMYECKHX IIPOLIECCOB U IPOM3BOJICTBY» HANPABICHHOCTU
«ABTOMATHU3ALMS TEXHOJOTUUYECKHX IMPOIECCOB U MPOU3BOJCTBY. JMCHMIUIMHA peaTu3yeTcs
kadeapoi «Ne3 1.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

OIIK-1 «IIpuMeHSATh €CTECTBEHHOHAYYHbIC W OOIIEHH)KEHEPHBIC 3HAHUS, METOJIbI
MaTEeMAaTHYECKOTO aHAIN3a U MOJICTTHPOBAHUS B TPOPECCHOHATBHON ACSITETLHOCTI

Copep:xaHue TUCHUIUIMHBI OXBAaTBIBAE€T KPYI BOIPOCOB, CBSI3aHHBIX C MPHHIIMIIAMU
paboThl TOTYIMPOBOJHUKOBBIX MPUOOPOB: JTHUOMOB, CTAOMJIUTPOHOB, IMOJICBBIX M OUIOJISPHBIX
TPAH3UCTOPOB, OINEPAIMOHHBIX YCHJIMTEJCH, a TakKe CXEM pa3jIMYHbIX DSJIEKTPOHHBIX
YCWJIMTEJIbHO-TTPe00pa30BaTEIbHbBIX YCTPONUCTB, TOCTPOSHHBIX Ha UX OCHOBE.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
yueOHOro mporiecca: JISKIUH, J1a00paTopHbIe padOThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
paboTa 00yJaromnierocsi, KypcoBoe mpoeKTUPOBaHUE, KOHCYIbTALIUU.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHASI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0EeMKOCTh OCBOCHUS JUCIUILIMHBI COCTABISET 8 3a4eTHBIX enuHull, 288
YacoB.

S3pIK 00yuyeHus 0 JUCLMILIUHE KPYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

N3yuenne nUCHMIUIMHBI «IJIEKTPOHUKA» JAeT BO3MOXHOCTh CTYACHTaM HE TOJIBKO
u3y4ath (pu3MUecKre 3aKOHOMEPHOCTH, JIeXKAIIHe B OCHOBBI MOJIYIPOBOIHUKOBBIX MPUOOPOB U
CXEMBbI YCHUJIUTEIHHO-TIPE0Opa30BaTEIIbHBIX YCTPOICTB, HO MOHUMATh UX POJb U 3HAUYCHUE MPU
npoexktupoBanuu CAY B 1ieiom.

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

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETEHIUSIMH WM UX 4YacTsMu. KoMneTeHIMN U HHAUKATOPbl X JOCTH)KEHUS TIPUBE/ICHBI B
tabnuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Kon u HaumenoBanue Kon u HanMeHoBaHMe HHIMKATOpA
KOMITETCHIIH KOMITETCHIINHI JOCTHKEHHS] KOMIIETEHIIUU

OIIK-1.3.1 3HaTh OCHOBHBIC IIOJI0KEHHS,
METO/Ibl U 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCITUILINH; OCHOBBI MATEMaTHYECKOTO
aHaJIM3a U MOJICIIMPOBAHUS

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

U OOIIEMH)KEHEPHBIE | €CTECTBEHHOHAYYHBIX JUCUUIUINH U

3HAHUS, METOJIBI MCIIOJIb30BaTh OCHOBHBIC 3aKOHBI B
Ob6menpodeccnonanbHble 9

MaTeMaTHYECKOTO poeCCUOHATILHOM JIeATEIILHOCTH;
KOMIICTCHITHH

aHaJIM3a 1 MPUMEHSITh METOJIBI MATEMaTHIECKOTO

MO/JICJIMPOBAHUS B aHaJIM3a ¥ MOJICIMPOBAHUS

npodeccuonanbaor | OIIK-1.B.1 BnageTs HaBbIKaMu

JeSITeIIbHOCTH UCIIOJIb30BaHUs 0a30BbIX 3HAHUHN B 00JIACTH

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

2. Mecro nucuumanssl B ctpykType OI1

HucnunnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUH CIENYIOIIUX JUCIMILINH!

— «MartemaTrka. MaTeMaTHIYCCKHM aHAIU3),

— «Dusuka,

— «npopmaTkay,

— «ONEKTPOTEXHUKAN.

3HaHMs, TOJNyYEHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JIHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYEHUE, TAK U MCIIONB3YIOTCS IPH U3YUYEHUU APYTUX JUCLIUILINH!

— «Teopust aBTOMaTHYECKOTO YIIPABICHUSY.

3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTIENIbHBIX BHIOB Yy4eOHOM
paboThI 1O TUCIUIINHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.




Tabmuna 2 — O6beM U TPYI0EMKOCTh AUCIUIINHBI

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

*k
IIpumedanue: kaHaMAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUIaM 3aHSITHIM.
Pa3nensbl, TeMbl AUCHUILITNHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Tlexuuu | 113 (C3)|  JIP KII | CPC

Paznensi, TeMbI JUCIMITIAHEI (uac) (qac) (4ac) (dac) (uac)

Cewmectp 4

Paznen 1. O1eKTPONPOBOIHOCTh

MOJTYTIPOBOTHUKOB

Tema 1.1.CobcTBEHHBIH (OecIpUMECHBIIT)

MOJIYTIPOBOTHUK

Tewma 1.2.TlpumecHblii monynpoBOAHUK TeMa 2 5

1.3.21eKTpOHHO-IBIPOYHBIN TIEPEXO
Temal.4. Bonpr-amnepHas xapakTepucTukap-n
nepexoja

Pa3znen 2. IlonynpoBonHukoBbie quoasl Tema 2
2.1. BeinpsiMuTenbHBIE MOTYITPOBOJHUKOBBIE
JUOABL: IPUHLUI JEHCTBUS, XapaKTEPUCTHKH,
napameTtpsl. Tema2.2. [TomynpoBoJHUKOBBIE
CTaOMJIMTPOHBI : IPUHIIMI 1eHCTBUS, 4 3 5
XapaKTEPUCTUKHU, TAPAMETPBI.
Tema2.3.ITapameTpudeckuii crabuiamnzaTop
HaNpsDKEHUs] HA CTa0MIUTPOHE

Paznen 3. Tupucropst Tema3.1.
Huonnsie Tuprctopsl Tema3.2. 2 3 5
TpuoaHBIE THPHCTOPEI
Tema 3.3. CUMHCTOPEI




Paznen 4. bunomnsipHble TPaH3UCTOPHI
Tema 4.1. IlpuaIIAIT IEHCTBUS OUIIOISIPHOTO
TpaH3UCTOpa
Tema 4.2. TpaH3uCTOpP KaK yCUIUTENEHBIAIPHOOD
Tema 4.3. Pexxumbl pabOTHI OHUTIONISIPHOTO
TpaH3UCTOpa
Tewma 4.4. CtaTnueckue BOJIbT-aMIIEPHBIE
XapaKTePUCTUKU U TapaMeTpbl OUIOISAPHBIX
TPaH3UCTOPOB

13

Pazgen 5. Tloneswie Tpan3uctopsl Tema 5.1.
[ToneBoi TpaH3UCTOP € p-N HEPEXOAOM
Tema 5.2. IToneBoit TpaH3UCTOP CH3OIUPOBAHHBIM
3aTBOPOM

Paznen 6 ®oronpueMHUKH
Tema 6.1. CBeTOM3ITyHYaIOIHIA MO 2
Tema 6.2. DoTONPHEMHUKH
Tema 6.3. Onronaps!

Uroro B cemecTpe:

17

17

17

30

Cemectp 5

Pazgen 7. YcunnrensHo-
npeoOpa3zoBarenbHble ycTpoicTBa Tema 7.1.
Knaccudukanus ycunureneitTema 7.2.
[Tokazarenn kauecTBa yCHINTEIbHBIX
YCTPOMCTB

Tema 7.3. Pexxumbl paboThl ycunurens Tema
7.4. OcoOEHHOCTH MOCTPOEHUSI CUIIOBBIX
KacKaJioB

Tewma 7.5. TpanchopmaTopHbIit

YCUIIUTENb MOIIIHOCTH

Tema 7.6. bectpancdopmaropHbiit
YCHJIUTENb MOIITHOCTH

Tewma 7.7. Ycunurenu MOIIHOCTH B KITFOYEBOM
pexXHuMe

5

20

Pa3nen 8. Onepanuonnslie ycuinrenu Tema
8.1. Tunossle cxeMbl BKIIOYEHHAOY

Tema 8.2. Peanuzanusi KOppeKTUPYIOMIUX
ycTpoiicts Ha OY

25

Pasmen 9. CxeMBl HEIHMHEHWHOIO
peoOpa3oBaHus HEeIPEPBIBHBIX
CUTHAJIOB

Tema 9.1. Cxembl, HOCTPOEHHbIE HAOCHOBE
JPA

Tema 9.2. Cxemsl, NIOCTPOEHHBIE HAOCHOBE
oy

10

Paznen 10. I'eneparopsr

Tema 10.1 I'enepaTopbl rapMOHUYECKUX
Kosie0aHuin

Tema 10.2. T'eneparopsl JuHEIHO-
M3MEHSIOMIETOCS HAMPSHKEHUS

Tema 10.3. MynsTuBHOpaTOpHI

Tema 10.4. OgHOoBUOpaTOpPHI

Tewma 10.5. bnokunr-reepaTop

10




Pa3znen 11. Tpurrepsr 2
Tema 11.1 Cummerpuunstii TpurrepTema 11.2. 2 13
Tpurrep ¢ SMUTTEPHON CBA3BIO
Paznen 12. Mogynaropsl u 2
JI€MOAYJIATOPBI
Tema 12.1. AMmnuTyaabIe MOAYIATOPHI Tema 2 15
12.2. YactotHble MOaysiTOpHl Tema 12.3.
da30Bble MOYISATOPbI
BrinonHenue KypcoBoro npoexkra 17
Htoro B cemectpe: 17 17 17 93
Htoro 34 17 34 17 123

[IpakTuyeckas MOArOTOBKA 3aKJIIOYAaeTCS B  HENOCPEACTBEHHOM  BBIIIOJIHEHUHU
OoOy4JalolMMuUCs  OINpeNeJeHHBIX  TPYIAOBbIX  (YHKUMH,  CBSI3aHHBIX C  Oynyiuein
npo¢eCCHOHATIBHOMN 1S TETbHOCTBIO.

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

Tabmuna 4 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IHKJIA

Homep HazBanue u conepkanue pas3/ieioB U TEM JIEKIIMOHHBIX 3aHATUI
paszena
1 CoOcTBeHHBIN  (OecripUMeCHBI) MOJIYNPOBOJHUK, HPUMECHBIH IOJIYIPOBOAHHUK,
JIEKTPOHHO-ABIPOYHBIN MEPEXO0/], BOIbT-aMIIEPHAsl XapaKTEPUCTHUKA P-N nepexojia
2 BoipsimurenbHbie HOJIyTIPOBOJHUKOBBIE TOJIBL: HIPUHLIUIT necTBus,
XapaKTepUCTUKH, mapaMeTpbl. [losynpoBOAHUKOBBIE CTAOMIMTPOHBI: MPUHIIMII
NEeUCTBUS,  XapaKTepUCTUKM, mapameTpbl. Ilapamerpuueckuil  crabuinzarop
HanpsDKeHUs Ha CTaOMIIUTPOHE
3 JIMoaHBIE TUPUCTOPBI: IPUHLIMI JEHCTBUS, XapaKTEPUCTUKH, NTapaMeTpsl. TprogHbIE
TUPHUCTOPBI: IPUHIUI JACUCTBUS, XapaKTEPUCTUKH, apaMeTpbl. CUMHCTOPBI: PUHIIHI
NeHCTBUS, XapaKTEPUCTHKH, TAPAMETPHI.
4 [Tpuniun neictBust OMNOISAPHOro TpaH3UCTOpa. TpaH3UCTOP KaK YCHIINTENIbHBIN

npuoop. Pexumbl paboThl OumnossipHoro Tpan3uctopa. CTaTuyeckue BOJIbT-aMIIEpHbIE
XapaKTePUCTUKH U MapaMeTpbl OUIOISIPHBIX TPAH3UCTOPOB

5 [ToneBoil TpaH3UCTOp € p-n NEPEXOAOM: IPUHLUI JEHCTBHS, XapaKTEPUCTUKH,
napameTpsl. [loneBoil TpaH3UCTOpP ¢ U30JIMPOBAHHBIM 3aTBOPOM: IPUHLUI AEHCTBHSI,
XAPAKTCPUCTHUKHU, TAPAMETPHI

6 Cerousnyyaromuil IUOJ: MPUHLMII JEHCTBHS, XapaKTEPUCTUKH, IapaMeTphl.
®otonpueMHuku (poropesuctop, (oroauoa, GoToTpaH3UCTOpP, (OTOTUPUCTOP:
MPUHLMIT JIeUCTBUSA, XapaKTEPUCTUKH, MapameTpbl. OnTonapsl: NPUHIMUN JAEHCTBHUS,
XapaKTepUCTHKH, TapaMeTphl

7 Knaccudukanms ycunureneir. I[lokazaTenn kadecTBa YCHIUTEIBHBIX YCTPOWCTB.
Pexumbl  pabotbl  ycumnurens. OCOOEHHOCTH MOCTPOEHHSI CHUJIOBBIX KacKazoB.
TpanchopmatopHblil ycuinTenb MOIIHOCTH. becTpancopmaTopHblil yCHIUTENb
MOIIHOCTH. Y CUJIUTENIN MOIITHOCTH B KJIIFOYEBOM PEXKUME.

8 TunoBeie cxembl BriatoueHuss OV  (UHBepTHpyIOLlee UM  HEMHBEPTUPYIOIEE
BKJIIOUeHUE). Peanuzarust kKoppekTupyromux yctpoicts Ha OV,
9 Peanu3anus HeNMMHEWHBIX XapaKTEPUCTHUK HA OCHOBE JUOJHO-PE3UCTUBHOM SYEHKH.

HOCTpOCHI/IC CXCM, PCATUIYIOIIUX HEJIMHEWHBIE CTaTUYECKHE W JUHAMHYECKHUE
XapPaKTCPUCTHKU DJICMCHTOB U yCTpOI\/’ICTB CUCTEM aBTOMATHUYCCKOI'0 YIPABJIICHUA Ha
OCHOBC OIICPAIMOHHBIX yCI/IJ'II/ITCJ'ICI\/'I.




10 I'enepaTtopsl rapMoHMYeckux kojebanuil. ['eHepaTopbl JHMHEHHO-W3MEHSIOIIETOCs.
HanpspbkeHus. MynbtuBubOpaTopsl. OnHOBUOpaTOpEl. BiIOKMHT-TeHepaTop.

11 CummeTpuuHbli TpUurrep. Tpurrep ¢ SMUTTEPHOMN CBA3BIO.

12 Ammuutyaaeie  MoayasTopbl. YactoTHble MOAynaTopbl. Da3oBble MOIYISTOPHIL.

AMIUIMTYAHBIE 1EMOAYISATOPHl. YacTOTHBIE AEMOYIISITOPBI

Ta6ymma 5 — [IpakTrdeckue 3aHsITHSI U KX TPYJ0EMKOCTh

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

N3 aux Ne
Ne TeMbl MPaKTUYECKUX Popmer TpynoeMKOCTb, | IPAKTUYECKOH | pa3iena
n/n 3aHATUN fpaKTirccidix (gac) IIOATOTOBKH, |AUCLUI
SaHATHH (dac) JIMHBI
Cemectp 4
Pacuer Pemenue 3amau
1 | mapamMeTpuyecKoro 2
cTabmim3aTopa 2
HaIpsDKEHUS Ha
CTaOMIIMTPOHE
Br160p cunoBbix Pewenne 3amay
2 | TpaH3UCTOPOB MO 1 4
napameTpaMm Harpy3ku
Pacuer qucna Pemenue 3amau
3 | HapaienbHo 2 4
BKJIIOYaEeMBIX
TPAH3UCTOPOB
4 | Pacuet miomanu Pemienne 3agau 4 4
TEIUIOOTBOAA
Pacuer Benmuunn Pemenne 3amau
S | ypaBHHMTEIBLHBIXPE3UCTOPOB 1 4
Pacuer Pemenue 3amau
6 | TepMOCTAOUIM3MPYIOIINX 5 4
pE3UCTOPOB
Pacuer cxem Pemenne 3amau
7 | KOPPEKTUPYIOIHUX 2 6
yCTpOHCTB HAa 0OCHOBE OY
Bcero 17
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh PUBEACHBI B Ta0OHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb
W3 aux Ne
Ne HaumenoBanme nabopaTopHbix paboT TpynIOEMKOCTS, | PAKTHUCCKOH | paspena
1/ (dac) HOATOTOBKH, | JUCIIMII
(gac) JINHBI
Cemectp 4
1 | BonbT-amMnepHble XapaKTEPUCTHUKU TUOJIOB H
CTaOMITUTPOHOB 2 2
2 | UccnenmoBanme  mapaMeTpHUECKOTO




cTabmIM3aTopa HaMPSHKEHUS Ha 1 2
CTaOUIINTPOHE

3 | UccnenoBanue AByXMOIyIEPUOTHOTO 2 3
BBITIPSIMHATEJIS

4 | BoibT-amMIepHbIE XapaKTEPUCTUKU 1 3
TUPUCTOPOB

5 | BonbT-ammnepHble  XapaKTEPUCTHKH
OUIOJISIPHOTO TPaH3UCTOPA (CXEMBbI 2 4
BritoueHus ¢ Ob u OD)

6 | UccnenoBanue oAHOKACKaIHOTO
YCWJIMTENISI MOIIMHOCTH Ha  OWIOJSAPHOM 2 4,5
tpanzucrope (Kmacc A)

7 | UccnenoBanmne 0AHOKACKaIHOTO
YCUIMTENST  MOIIHOCTH Ha  OWIIOJISIPHOM 2 5)
tpan3uctope (Kmacc B)

8 | BonbT-aMriepHble XapakTEpPUCTUKH 1 )
TIOJIEBBIX TPAH3MCTOPOB

9 | UccnenoBanue OJIHOKACKaTHOTO
YCHJIUTEISI MOIITHOCTH Ha TIOJIEBOM 2 6
TPaH3UCTOPE

10 | BonbT-amnepHble XapaKTepUCTUKU 2 6
(hOTONPUEMHHUKOB M CBETOIMOJIOB

Cemectp 5

11 Yeunurens momHocTH (Kiace D) 4 7

12 | YcunurtenbHO-ipeoOpa3zoBaTebHbIC 4 8
ycrpoiictBa Ha OY

13 | Cxembl HEIMHENHHOTO NPe0OPa30BaHUS 2 9
cursajios Ha OY

14 | I'enepatop CUHYCOMAATHLHOTO 2 10
HanpspkeHus Ha OY

15 | 'eneparop TMHEHHO-U3MEHSIOIIETOCS 2 10,11
HanpspkeHus Ha OY

16 | MynbTHBUOpATOp ¥ OAHOBUOPATOP HA 2 11,12
oy

17 | AMIUIMTYIHBIN 1eMOYIATOp 1 12

Bcero 34

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOJIHEHUE KYPCOBOU pabOTHI

[lesnb KypcOBOTO MpoOEKTA:

IIpumepHBIe TEMBI 3alaHUI HA KypCOBOM NIPOEKT NpuBeneHsbl B pasaene 10 PIT/I.

4.6. CamocrosTenbHas padoTa 00yJaronuXcs

Bugsl camocTosTensHON pa6OTBI " €€ TPYAOCMKOCTH ITPUBCJCHLI B Ta6J'II/II_Ie 1.

Tabmuna 7 — Bunbel camocTosaTenbHON paboThl M €€ TPYJOEMKOCTh

Bunx camocrositensHOM paboThI BEZZO’ Cemectp 4, yac Cemectp 5, uac
1 2 3 4
M3y4eHne TeOpeTUUECKOro MaTepuana 64 10 33
quciuminael (TO)
[TonroroBka K TeKyIeMy KOHTPOJIO 25 10 30
ycneBaemoctu (TKVY)




[ToaroToBKa K MPOMEKYTOIHOM 34 10

arrectanuu (I1A)

30

Bcero: 123 30

93

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOIYITIO)
Y4eOHO-METOIMUECKNE MaTePHAIbl JIII CAMOCTOSITEIIbHONH pabOThl OOYYArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YIEOHBIX U3TAHUN
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUM

Komuectso

9K3EMILIIPOB

Ug_ll_nill;/ec bubnuorpadudeckas ccpuika i 6125;?3;%6

JIEKTPOHHBIX

IK3EMILISPOB)
https://lib.guap.ru/jirb | DnekTponuka: [ DACKTPOHHBIH pecypc] yueOHOe
is2/components/com_ | mocobue / B. ®. Iumwiakos, T. I'. Tloasxkosa, [[. B.
irbis/pdf_view/?6087 | Illuuwiakos ; pex. B. ®@. Mummakos ; C.-Iletep6. roc.
65 YH-T @dpOKOCM. MPUOOPOCTPOCHUS. - IJICKTPOH.

texcToBile naH. - CII6. : U3a-so I'VAIL 2015. - 218 c.
https://lib.guap.ru/jirb | IIpoexktupoBanue 3JIEKTPOHHBIX YCUITMTETBHBIX
is2/components/com_ | ycTpoicTB Majoi MOIIHOCTH : [ DIEKTPOHHBIN pecypc] :
irbis/pdf_view/?6116 | yue6Hoe mocobue / B. ®. Illumnuiakos, . B. Ilunuiakos,

34 E. B. Anucumosa ; pen. B. ©. [llunutakos ; C.-Iletep®.

roC. YH-T a’pOKOCM. MpPUOOPOCTPOCHUS. - DIEKTPOH.

TekcToBbIe faH. - CIIO. : M3a-Bo 'VAII 2015. - 99 c.
https://lib.guap.ru/jirb | DnexTponuka : [ DieKTpoHHBIH pecypc]| : yueOHO-
iIs2/components/com_ | metoandeckoe mocobue / B. ®. lumnuiakos, 0. B.
irbis/pdf_view/?6423 | JlutBunoB, B. U. T'onuapoBa ; C.-Iletep0. roc. yH-T
65 a’pOKOCM. MPHOOPOCTPOCHHS. - DJIEKTPOH. TEKCTOBBIC

nad. - Cankt-IlerepOypr : U3n-so I'VAIL 2021. - 70 c.

7. TlepeyeHb AIEKTPOHHBIX 0OPa30BaATEIBHBIX PECYPCOB
UH()OPMAIIMOHHO-TEICKOMMYHHUKAITHOHHOHN ceTr «IHTepHEeT»
[MepeueHnb AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcos UH(OPMAIIMOHHO-
TEICKOMMYHHKAIIMOHHONW ceTH «VHTepHET», HEOOXOAUMBIX Ui OCBOCHHUS JIUCIMILIAHBI

npuBezeH B Tabnmme 9.
[lepeueHb AJIEKTPOHHBIX OOPa30BAaTENBHBIX PECYPCOB HH(POPMAIIHOHHO-

Tabmuma 9 —

TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

URL anpec

HanmenoBanue

He npenycmorpeno

8. Ilepeuenb MH(POPMAITMOHHBIX TEXHOJIOTUH

8.1. [lepeyeHp mTpOrpaMMHOTO O0OECHEUEHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIIUHE.




[TepeueHs UCTIOIB3YEMOTO MMPOTPAMMHOTO OOecTIeueHus pecTaBieH B Tadmmuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne /1 HaunmenoBanue

Multisim v14+

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo JUCIUIIINHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKast 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOOUMOW JIIsi  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, IPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHUYIECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 | MynpTumenuitHas JeKIMOHHAS Ay TUTOPUS yi1. bonemas Mopckas,

n.67, ayn. 53-07, 21-
07, 21-18, 52-18, 52-

43, 32-03

2 | Cnenuanu3upoBaHHast 1a00paTopust « DIEKTPOHUKA yi1. bonbmas Mopckas,
.67, ayn.21-09

3 | KoMmbroTepHslii kiacc yi. bonbmas Mopckas,

n.67, ayn.21-12, 21-13

10. Onenounble cpeacTBa AJs NPOBEIEHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
oOyyaromuxcst Mo JUCUMIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTAIIuN

Buj npoMexxyTo4Hoil arTectaiiuu IlepedyeHb O1IEHOUYHBIX CPEJICTB
OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.
BeinonHenne KypcoBoro npoexkTa DKcrnepTHas OlleHKa Ha OCHOBE TpeOOBaHMH K
COJICPKAHUIO KYPCOBOTO TPOEKTA.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHH)
KOMIIETEHIIMH 00ydJarouuMucsa NMpUMEHseTcsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIb30BATHCS
100-6amnpHast ~ mKaja ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCHUTETa,  IpaBHIIa
UCIIOJIb30BAaHUs KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['VAIL




Tabmuua 14 —Kpurepun onieHKH ypOBHSI COOPMHUPOBAHHOCTH KOMITETECHIIUN

Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss Tay0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3JIaracr;

— ONMHUpPAsCh Ha 3HAHHUS OCHOBHOM W JOMOJIHUTEIHHOW JIUTEPaTyphl,

«OTIIHUYHO) 2
GATTCHO TECHO TNPHUBSA3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHHS C MPAKTUUYECKOM
JIeATEeITLHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U apTyMEHTHUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX MIOHIATHA.
— o0yyJarouuics TBEPI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPpaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOM
JUTEPATYPHI;
«OPOIION — HE JIONYCKAET CYIIECTBEHHBIX HETOUYHOCTEH; }
GAITCHOY — YBS3bIBACT YCBOCHHBIC 3HAHUSI C NPAKTHYECKOH JI€SITEIBHOCTHIO
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHBIC MTOJI0KEHNUS,
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CUCTEMOM CIEeIMAIM3UPOBAHHBIX TTOHSITHIA.
— oOyyaroluiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JIaraeT €ro, ONHUpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
GATTCHOY — UCTIBITBIBACT 3aTPYAHEHUST B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUU BBIBOJIOB H 0000IIIEHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CIEIUATN3UPOBAHHBIX OHSATHM.
— o0yyJarouuicss He YCBOWJI 3HAYUTEIBHOM 4YacCTH MPOrPaMMHOTO
Marepuaa;
(HEYTIORIETRODHTEITHHO | JIOTYCKaeT  CYIIECTBEHHbIE  OMIMUOKA U HC.TOIIHOCTI/I npu
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIMPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHUECKOM MPUMEHEHUH 3HAHHIA;
— HE MOXKET apryMEHTHPOBATh HAY4YHbIE MTOJIOKEHHUS;
— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS UM UHBIE MaTepPHAIIbI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

Tabnuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne Kon
Ilepeuenb BonpocoB (3a7au) i FK3aMeHa

/11 WHJIUKaToOpa
1 CobcTBeHHBIH (OecrTpiMecHBI) MOJIYTTPOBOAHHUK.
2 BonbT-amnepHas xapakTepucTHKa p-n mepexoa.
3 [TapameTpuueckuii cTabMIN3aToOp HANPSDKEHUS HA CTAOMIIMTPOHE.
4 CHMUCTOPBI: IPUHIIMI ASHCTBHSI, XapaKTEPUCTUKH, TApaMETPBHI.
5 Tpan3ucrop kak ycunutenbHblil mpubdop. Cxema O3.

P pRaRY poOP OIK-1.3.1

[loneBoit TpaH3UCTOpP C p-N  TEPEXOAOM: NPUHIUN  JCHCTBHS,
6 XapaKTEPUCTHKH, TAPaMETPHI.

7 IapamMeTpsl.

CBCTOI/ISHy‘-I 2120110705 QD1 1 (031 & IMPUHIUIT JICI\/'ICTBI/I}I, XapaKTCPUCTUKHU,

8 OnTonapsel: NPUHIIMII JEHCTBHS, XapaKTEPUCTHKH, TAPAMETPHI.




Pexumbl paboThI yCHUIUTETIS.

10 BectpanchopmMaTopHbIii yCHIUTEIh MOITHOCTH.
Ycunurenu  MOIIHOCTH B KJIIOYeBOM  pekuMme.  JluaronanbHas

11 KOMMYTalUs KIKYEi.

12 Peann3zanust KoppekTupyrommx ycrpoicts Ha OVY.
[ToctpoeHne cxeM, peaNu3yIOIIUX HENIWHEHHBIE CTaTUYECKHEe W
TUHAMHYECKHE XapaKTePUCTHKU DSJIEMEHTOB U YCTPOWCTB CHCTEM
ABTOMATHYECKOTO YIPABJICHHUS HA OCHOBE ONEpAIlMOHHBIX YCHIIUTENEH.

13 HenuneitnocTs BUaa «30Ha HEUYBCTBUTEIBHOCTHY

14 IIpuMecCHBII NOJIyIPOBOAHUK.

15 BrimpsiMuTenbHble MOJYIPOBOAHUKOBBIE JMOMBI: MPUHIUI JEHCTBUA,
XapaKTEPUCTHUKU, TAPAMETPHI.

16 JlMoaHbIe TUPUCTOPBI: PUHIIMIT ACHCTBUS, XapaKTEPUCTHKH, TAPAMETPHI.

17 [TpuHIMTT AEHCTBUS OUTIOJIIPHOTO TPAH3UCTOPA.

18 Pexxumbl paboThl OMIOISPHOTO TPAH3UCTOPA.

19 [ToneBoil TpaH3UCTOP C H3OJUPOBAHHBIM 3aTBOPOM M BCTPOEHHBIM
KaHAJIOM: IPUHIIUT JICHCTBHS, XapaKTEPUCTUKH, TApaMETPBHI.

20 doronpuemuuku  (oropesucrop, ¢doroamon): mnpuHoun aeicreus, | OIK-1.V.1
XapaKTEPUCTHKH, TAPAMETPBI.

21 Knaccudukanus ycunurenei.

22 Oco0eHHOCTH MOCTPOCHHUS CUIIOBBIX KaCKaJI0B.

23 YcunmuTtenu  MOIIHOCTH B KIIIOYeBOM  pexxume. CummerpuuHas
KOMMYTallus KIo4eH.

24 Tunoseie cxembl BKIOUeHHsI OY (MHBEPTHPYIOIIEE BKIIOYCHHE).

25 Peanuzamusi HEMUMHEHHBIX  XapaKTEepPUCTUK HA  OCHOBE  JIMOJHO-
pE3UCTUBHOMN STYEHKMU.

26 DJIEKTPOHHO-IBIPOYHBII NEPEXO.

27 [TomynpoBOTHUKOBBIE CTaOMIIUTPOHBIL: TPUHITAT JecTBUS,
XapaKTePUCTHUKH, TAPAMETPHI.

28 TpuonHble  THPUCTOPBI:  NPUHLUMI  JCHCTBUS,  XapaKTEPUCTHUKH,
napameTphl.

29 Tpan3ucTop kak ycunutenabHsli npuoop. Cxema OBb.

30 CraTrueckue  BOJBT-aMIIEPHBIE  XapaKTEPUCTUKH W TMapaMeTpsl
OUIIOJIIPHBIX TPAH3UCTOPOB.

31 IToneBoi TpaH3UCTOP C M30JUMPOBAHHBIM 3aTBOPOM M MHAYLHUPOBAHHBIM
KaHAJIOM: IPUHLIUN JEHCTBHSI, XapaKTEPUCTUKH, TapaMeTpBhl.

32 ®doronprueMHUKH (HOTOTPaH3UCTOP, GOTOTUPUCTOP: MPUHIIUII IEHCTBUS, OIK-1B.1
XapaKTEePUCTHKH, TApaMETPBI). o

33 [Toka3zareny KauyecTBa yCUIIMTEIBHBIX YCTPOICTB.

34 TpaHnchopMaTOpHBINA YCHUIIUTENb MOLTHOCTH.

35 Yeunurenu MOIIHOCTH B KJIIOYEBOM pexume. Hecummerpuunas
KOMMYTalUs KJIKYEil.

36 Tunossle cxeMbl BKIOUeHUs OY (HEMHBEPTUPYIOIIEE BKIIOUYCHHUE).

37 [TocTtpoeHne cxeM, pealn3yIONIUX HENWHEHHBIE CTaTHYeCKHe W

JTUHAMUYECKHE XApPAKTEPUCTUKU DIIEMEHTOB M YCTPOWCTB CHCTEM
ABTOMAaTHUYECKOT0 YIPABJICHUS HAa OCHOBE ONEPAIMOHHBIX YCUIIUTEICH.
HenuneHnocTts Bua

«OrpaHuyeHue»

Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) amns 3adera / audd. 3adera




Ne /i [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3adera

Kon
WHANKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

MpeCTaBiIeHbI B Tabuie 17.
Ta6ymma 17 — [lepedenn TeM i1 KypCOBOTO MPOSKTUPOBAHMS/BBITIOJIHEHHSI KyPCOBOM paOOThI

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM il KYPCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHHS
B KypCOBOH paboThl
1 [IpoexkTrpoBaHUE  DJIEKTPOHHBIX  YCHJIMTEIBHBIX  YCTPOWCTB  MaJIOM
MourHocTy. UnauBuayansHoe T3
Bompocel i mpoBeneHUs NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS

npezcTaBieHsl B Tabmuie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHIUKAaTOpa

1

YKaKuTe KaK JOJHKHBI OBITh CBSI3aHBI KPUTHIECKOE 3HAYCHHEC
koa¢dumenTa oopaTHOi cBs3U PKp ¢ Kodduirentom ycunenus K

ycmmTest 6e3 00paTHOW CBS3H ISl BOSHUKHOBCHHSI CAMOBO30YKICHHUS.

1.Bxp=1/K
2.Bxp>1/K

3.Bxp<1/K

YKaKUTE KaK MOBBICUTH CTAOMIILHOCTh YaCTOTHI TEHEpaTopa.

1. Ucnionb30BaTh CXeMBbI KBAPIEBBIX T€HEPATOPOB
2. Ucnonb3oBathk cxembl RC-reneparopon
3. Ucnonw3oBats cxeMbl LC-TreHepaTopoB

PacnpeﬂenHTe B HpaBHHBHOﬁ IMMOCJICAOBATCIIBHOCTHU AJITOPUTM
OIIPCACIICHUS S5KBUBAJICHTHOT'O COIIPOTUBJICHUS LICITA ITOCTOAHHOTO TOKA
CO CMCHIAHHBIM COCAMHCHUEM PE3UCTOPOB, MCTOJOM CBEPThLIBAHMA.
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Riz=R1+R2

2.
Riz Ra
e B L -
“ 1 _1.,1
o Ri2z Ri1z R3

VYkaxure Kakoil popMel HanpspKeHUE HOPMHUPYETCS Ha BBIXOJIE
TpHITEpAa.

1. mpsiMoyronbHOU
2. TpeyroiabHOU

3. CUHYCOMIAJIbHOU
4. mpou3BOJILHOM

Br16epuTe 17151 4ero Hy>KHbI IMOAHO-PE3UCTUBHBIE stueiiku ([P 51).

1. ans peanu3alyy TUMIOBBIX KYCOUHO-TMHEHHBIX XapaKTEPUCTUK

2. UIsl OTpAaHUYEHHUS NTapaMeTPOB BXOJHOTO CUTHAIA

3. UIsl OTpaHUYCHHS MTapaMEeTPOB BBIXOIHOTO CUTHAJIA

4. muist mpeoOpa3oBaHMs CHTHAIOB TIEPEMEHHOTO TOKA B TTIOCTOSTHHBIH,

5. 1t obecnieueHust 3alIOMUHAHUS HAIIPSDKEHUM TOPOroB cpabaThbIBaHUS
JMOJIOB U CTYIIEHYATOr0 U3MEHEHUs Koa(ddulLlMeHTa nepeaadyu BXOJHOTO
UBsx u onopHoro Uon HanpsiKeHUi.

HpI/I nogavue CMHyYCOMJAJIbHOI'O CUTHAJIA Ha BXOJ UHTETpATOpa
IoJIy4Jacu. ..

1. GpuIbTp BEpXHUX YACTOT
2. GWIbTP HUKHUX YacTOT
3. puibTp CpeTHUX YaCTOT

[Tpu cumMMeTpUYHON KOMMYTALIMU KIIIOU€H, /ISl Cllyyasi akTUBHO-
MHAYKTUBHON HAarpy3Kku, TOK B Harpyske...

1. He pepsIBaeTCA
2. mpephIBacTCs
3. UMeeT KPaTKOBPEMEHHBIE PA3PHIBBI

BriGepuTe u3 mepeuncieHHOro 1Mo KakoMy mapameTpy KiacCuGuImpyoT
YCUJINTEIH:

1. no pexxuMy paboThl (JIMHEWHbIE U HETMHEWHBIE),
2. 110 KOJIMYECTBY KAaCKaJI0B YCUJICHHUS,

3. o sneMeHTHOM Oase,

4. Mo Ha3BaHUIO




IIpuMecHBIN OJIYIIPOBOJHUK — 3TO

1.Cmech HECKOJIBKUX Pa3IMYHBIX TOTYIIPOBOJHUKOB.
2.CruiaB KpeMHUS U T€pMaHMs.

3.ITonynpoBOAHUK, coep kAUl B HEOOIBIION KOHIIEHTPALIUN TPUMECh

C BAJICHTHOCTBIO, OTJIMYHOM OT BaJICHTHOCTH OCHOBHOI'O BEIIIECTBA.
4 Mexanndeckass CMeCh YaCTHII MeTaJjlja v JUDJICKTPHUKA.

10

[TonydeHnue noaynpoBOJHUKOB P-TUIA OOECIIEUNBAIOT IPUMECH:
1.C BaneHTHOCTBIO MEHBIIIEH, YeM y ucxoaHoro marepuana (In, Ga).
2.YernipexBanentusle (C, Sn).

3.IlaruBanentusie (As, Sb).

4.C BaJIeHTHOCTBIO OOJIBIIIEH, YeM Y UCXOJTHOTO MaTepHaa.

11

CormocTaBbTe Ha3BaHUS SHEPICTUUCCKUX ypOBHGfI MMPpUMCECHOI'O
MOJIYIIPOBOAHUKA C HANMCHOBAHUSAMM:

(] (]

2

I

A) 3oHa IpoBOIUMOCTH,
b) Banenrtnas 30Ha,
B) 3anpermennas 30Ha.

3anuuuTe BeIOpaHHbIE OYKBBI 110/ COOTBETCTBYIOLUIMMH IMdpamu: 1 -

2-,3-.

12

OCHOBHBIMU MOABUKHBIMU HOCHUTCIISIMU B IIOJTYIIPOBOJHUKE p-THUIIA
SABJIAKOTCA:

1.251eKTpOHBL.
2.ITonoxxuTenbHbIE MOHBI.
3.0TpunarenbHble HOHBI.
4. JTbIpKH.

13

OCHOBHBIMU MOJBHUKHBIMH HOCUTEIISIMU B IOJYIIPOBOJHUKE N-THUIIA
SABJIAKOTCA:

1.ITonoxkuTenbHbIE HOHBI.
2.D51EKTPOHBI.
3.0TpunarenbHble HOHBI.
4. JIp1pKn.

14

CormocTaBeTe KaKue 13 MPEATTOKCHHBIX MOJABUKHBIX HOCHUTEJICH B
TMOJIYITPOBOAHUKAX COOTBETCTBYHO:

1. p-tuny,
2. N-THIy.




W3 npennoKeHHbIX:

A) [lonoxuTeabHbIE HOHBI.
b) DnexkTponsl.

B) OrpunareiabHbie HOHBI.

I') deipku.
3anummurte BRIOpaHHbIE IU(PBI 0] COOTBETCTBYIONIMMHU OYKBaAMU:

1- ,2-

15 CornoctaBbTe BU/JI ITpoliecca
A) nudpdysus,
B) npeiid

HOCHTEJIS B TIOJYIIPOBOAHUKE U €r0 OIUCAHUE:
1) JIB>keHrEe HOCUTENCH 3a CUET AJEKTPUUECKOTO OIS,
2) Xa0oTUUYECKOE TEIJI0BOE ABM)KEHNE HOCUTEIIEH.
3) JABmkeHue 3a cueT pa3HOCTH KOHIEHTpAIUil.
3anummure BRIOpaHHBIE U(PBI TI0/] COOTBETCTBYIOIIMMHU OYKBaMU:
A- ,b-

16 [TonynpoBoaHuku. MexaHu3M 3JIEKTPUUECKON TPOBOAUMOCTU. Busl
10JIYIPOBOJIHUKOB. [IpakTHueckoe npuMeHeHue.

17 Juon. Tumnel tuonoB. XapakTepUCTUKH U TAPAMETPHI AHOJIOB.

18 DneKTpOoHHBIC KOMITOHEHTHI. Kitaccudukanmsi.

19 Juonno-pesuctuBHsbie siueiiku (JIPS). Onpenenenue. Haznauenue.
YcnoBHoe o6o3Hauenue JIPS.

20 OCHOBHBIE 2JIEMEHTHI JIEKTPOHUKH.

21 YKakuTe Kak JOJDKHBI ObITh CBSI3aHBI CABUT (Pa3 @yc HANPSKEHUs
YCUJIUTEJEM CO CIIBUTOM (pa3 QpocC HaIpsHKEHUs B LieNU 00OpaTHO CBsI3U
JUIsL BOSHUKHOBEHHUS CaMOBO30YKI€HUS.
1. pyc + @oc = 27n (n — 1eI0€ YnCIo),
2. pyc + @oc = 1/2nn (n — uenoe 4ucio),
3. pyc + @oc = mn (n — 1eI0e YUCIIO).

22 AMIUIMTYAHBIA MOJLYJIATOP — 3TO ...
1. mpeoOpa3oBaTesib HOCTOSHHOTO CUTHANA B IEPEMEHHBIN
(bUKCUPOBAHHOMN YaCTOTHI,
2. mpeoOpa3oBaTelib NEPEMEHHOT0 CUTHAJIa B TOCTOSIHHBIN OIK-1.V 1
3. mpeoOpa3oBaTesb IEPEMEHHOTO CUTHAIA B IEPEMEHHBIN Pyroi
YaCcTOTHI.

23 Bri6epuTe B kakux yctpoiictBax CAY yarie Bcero mpuMeHsIFOTCS
BBITIPSIMHATEITH:
1. B UICTOYHHKAX MMUTAHMUS,
2. B CETEeBBIX QUIBTPaAX,
3. B CWJIOBBIX MIPUBOJIAX.

24 Tpurrep popMupyeT BHIXOIHOM CUTHAI TIPU M0/Ia4€ BXOTHOTO

CHUTrHala...

1. mpou3BoOIBLHON (HOPMBI,




2. ompeaenéHHOTO BH/IA,
3. C HyJIEBOM aMIUTUTYAOM.

25

VYkaxure npuMep NpUHIUIIAAIBHON 351eKkTprudeckor cxema J(PA:

26

Hpeiid Hyns B peaqTbHOM UHTErpaTope - 3TO

1. nosiBnenue BBIXOIHOI'O HAIIPSXKCHUA TP HYJICBOM
BXOJHOM HAIIPAKCHHU,

2. CHIDKCHHE BBIXOJJHOI'O HAIIPAKCHUA,

3. UI3BMEHCHHE YaCTOTHI BBIXOJHOI'O HAITPSIKCHUA.

27

K HemocraTtkam pexumMa CUMMETPUYHON KOMMYTAIIMM OTHOCUTCS:

1. noBbIIIEHHBIN YPOBEHD IyJIbCALIMI TOKA HAa HArpys3Ke,
2. He CTaOUIILHOCTD BBIXOJHOI'O HapPsKEHUS,
3. y3Kuii qUana3oH U3MEHEHUs] CKBAJKHOCTH UMITYJIbCOB.

28

Ycunurenu kiaccuGuUUpyroT 1o:

1. poxy Toka (ITOCTOSHHBIN U IEPEMEHHBII ),
2. 110 YaCTOTHBIM XapaKTEPUCTHKAM,

3. IO KOJTMYECTBY KaCKaJOB YCUIICHUS,

4. 1o Ha3BaHUIO.

29

CormocraBbTe Ha3BaHUS JIEMEHTOB U UX 0003HAYCHUE HA CXEME:

5.
A) 3azemienue.

b) Konnencarop.

B) Pezucrop.

I') [lepemenHbIi pe3uctop.

J1) IlepemeHHbIN KOHIEHCATOP




3anummre BIOpaHHbIE IU(PBI O] COOTBETCTBYIOIIUMHU OYKBaMH:
A - 7B- :B- ar- az[_

30

ComnocTaBbTe CXeMY BKIIIOYEHHUS BBIIPSIMUTEIBHOTO JU0A IS
HCCIICIOBAHUS:

A) npsmoii BetBu BAX,

b) oOparnoii BetBu BAX,

CO CXEMaMH MOAKJIFOUEHUS:

3 4

3aHI/II_HI/IT€ BBI6paHHBIe I_II/I(I)pLI mon COOTBGTCTBYI-OH_II/IMI/I 6YKB8.MI/IZ
A- ,B-.

31

[Topsanok pacyera Tpexda3HbIX ceTel ¢ HepaBHOMEPHOI Harpy3koi (as:

1) onpenensitoT ceueHue MpoBOIOB, CUYMTAsI HATPY3KY PAaBHOMEPHOIA;
2) pacupeAemnsIoT M0 BO3MOKHOCTH Harpy3Kky Mexay ¢azamu
PaBHOMEPHO;

3) onpenensoT Ga3Hble WK MEK(Pa3HbIe TOTEPH HANIPSDHKEHUS, 4) TIpH
HE0OXOIMMOCTH TIepepacpeIeNsIIOT Harpy3Ky Mexay dazaMu;

5) nenaroT MPOBEPOYHBIN pacyeT.

32

HOprI[OK pacucTa TOKOB KOPOTKOI'O 3aMbIKaHUS 11O PACYHCTHBIM KPHUBBIM:

1) HaXOJAT pacyeTHOE CONIPOTUBIICHUE;

2) HaXOJAT MO PACYETHBIM KPUBBIM MIEPHOJUUECKYIO COCTABIISIONLYIO
TOKa KOPOTKOTO 3aMbIKaHMS;

3) NpUBOJAT pacueTHOE CONPOTHUBIIEHHE K HOMUHAIbHOW MOLITHOCTH
BCEX I€HEPATOPOB B CXEME;

4) HaxoAT abCOTIOTHOE 3HAYCHHUE TOKA KOPOTKOTO 3aMBIKAHHUS JIJIS
TeHEPATOPHOTO HAIPSHKCHHUS.

33

YKaxnuTe Kakoe BKIIOUCHHUE p-n riepexoga Ha3bIBACTCA MMPAMBIM:

1.CrocobcTBytoIIee yXOIy MOIBHKHBIX HOCUTEJICH OT p-h Mepexoa.
2.YBenuuuBarouiee CKayoK MoTeHI[Mana Ha p-n epexo/ie.

3.I1mroc BHENIHETO HUCTOYHUKA K P-00J1acTH, MUHYC — K N — 00JIacTH.
4.1lmoc BHENTHETO UCTOYHUKA K N-001aCTH, MUHYC — K p — 00JIacTH.

34

YKaxnuTe Kakoe BKIIOUCHHUE pP-n nepexoaa Ha3bIBACTCA 06paTHBIM.

1.CnocoOcTBytOIIIEE ABUKEHUIO TTOBMYKHBIX HOCUTENEH K P-N
Mepexony.




2.I11r0C BHEIIHET0 UCTOYHUKA K N-001aCTH, MUHYC — K P — 00JI1acTH.
3.ITnroc BHEIIHEro HCTOYHUKA K P-00JIaCTH, MUHYC — K  — 00J1aCTH.
4.YMeHbpIIaroee CKayoK MOTEHIMAIa Ha P-N Iepexo/ie.

35

VYKaxure Kakyr BaJICHTHOCTb 00€CIeurBaeT MOJTy4eHUe
IIOJIIIPOBOXHUKOB N-THIIA:

1.TpexBanentusie (In, Ga).

2.YetwipexBanentaeie (C, Sn).

3.C BaJIGHTHOCTHIO OOJIBINICH, YeM Y HCXOIHOTO MaTtepuana (As, Sb).
4.C BaJICHTHOCTBIO MEHBIIICH, YeM y UCXOIHOTO MaTepHrala.

36

HepeqnanTe BUBI SJICKTPUYICCKUX MICPEXOJ0B. Onumure BH/JIbI
OJICKTPHUYCCKUX IIEPEXOI0B.

37

JaiiTe onpeeneHne KOpOTKOro 3aMbIKaHus B 1enu. M300pa3ute cxemy
KOPOTKOT'O 3aMbIKAHHUS.

38

[IpumecHble MOTYIIPOBOAHUKY N- U P — TUIIA. DHEPreTUUECKUE YPOBHHU.
Pacnonosxxenue ypoBHs PepMu y 0JIyIPOBOJHUKOB N- U P — TUIIA.

39

CeMeicTBO BOJIBT-aMIIEPHBIX XapaKTEPUCTHK POTOINOA.

40

®oroauon. Onpenenenne. [Ipunnun nefictBus. Cxema BKIIOUCHUS B
(hOTOIMOTHOM pEKUME.

41

VYKaXuTe BOJIbT-aMIEPHYIO XapaKTEePUCTHKY (POTOPE3UCTOPA IPU ABYX
3HAQYEHUAX CBETOBOIO 1OTOKa .

42

[lepuon T cnenoBaHust UMIYILCOB CHMMETPUYHOTO MYJIbTUBHOpaTOpa
OINPEIEIAETCS KaK:

1. T=1.4R06C,
2. T=R0C,
3. T=0.7R6C.

43

"®a30HeuyBCTBUTENBHBIN 1eMOYNIATOP" - 3TO

1. OOBIYHBIN BBITPAMUTENH IEPEMEHHOTO TOKA,
2. IeMOySATOP JJIsi BXOJHOT'O CUTHAJA C MOCTOSTHHOM (a3oi,
3. 1eMOAYISATOP JUIsl HOCTOSSHHOTO BXOJHOTO CUTHAJIA.

44

Tpurrep - 310

1. mepexoyaronee yCTporucTBO, BEIpa0aThIBAIOIIEE HATIPSIKEHUE C
KPYTBIMU (pOHTaAMH B 33JaHHBIE MOMEHTHI BpEMEHHU.

2. MepeKITI0YA0IIee YyCTPOUCTBO, BRIPAOATHIBAIOIIEE BEIXOTHOE
HaIpsKEHUE B 3a/1aHHBIE MOMEHTBI BPEMEHH.

3. MepeKIIIoYaroIee YCTPOMCTBO, BRIPAOATHIBAIOIIECE 3HAUNTEIIHHOE
BBIXOJIHOE HANPSKEHUE MPOU3BOIBHON (OPMBI

4, MEPCKIOYALOIICE YCTPOﬁCTBO, BBIpa6aTBIBaIOH_[ee 3HAYUTCIIbHOC
BBIXOJHOC HAIIPAKCHUC B onpenenéHHme MOMCHTBI BPpEMCHU

OIIK-1.B.1




45

Henuneitnpie npeobpa3zoBaHus HEMPEPHIBHBIX CUTHAIIOB HYKHBI JISL:

1. MozenMpoBaHuUs HEIMHEHHBIX IPOIECCOB,
2. MOBBILLIEHUS KayecTBa paboThl yCTPOUCTBA,
3. obecrieueHus 3a/laHHBIX NTOKa3aTeseld KauecTBa CUCTEMbl YIPABIICHUSL.

46

CKOpOCTI) HapacCTaHHA BBIXOAHOI'O CHMI'Ha/Ia Ha BEIXOAC MHTErpaTopa
IpornopuroHalibHa:

1. Benuumne HAIps>KCHUA Ha BXOAC,

2. CKOPOCTH U3MCHCHUS HAIIPSAKCHUA Ha BXOIC,
3.BpeMCHI/I 3ara3JbIBaHHA CMI'HaJ1a Ha BXO/JC,

4. gyacrore HAITPSPKCHUA HAa BXO/JIC.

47

CYTB pa6OTBI YCUIIUTEIIA B KIIFOYEBOM PEKHUME 3aKJIIOYATCS B:

1. Harpy3ka nepuoandecKu MOAKIII0YASTCS/OTKIIFOUAETCS K HICTOYHHUKY
MTUTaHUS,

2. Harpy3ka IOCTOSIHHO MOJIKJIFOYCHA K UCTOYHUKY MTUTAHHUS,
HaNPSHKCHUE KOTOPOTO PETYIUPYETCsl YCUIIUTEIIEM,

3. Harpy3ka nojkitouaeTcsi K MCTOYHUKY IUTaHUS Ha CTPOTO
OIIpeAEIEHHOE BpEMSL.

48

[[aﬁTe ONPCACIICHUC YCUIIUTCIIA:

1. Yeunurenb — 3TO yCTPOMCTBO, MpeJHA3HAYEHHOE JIJISl YBETHYCHUS
MapaMeTpoB CUTHAIIA (HAMPSKEHHS, TOKA, MOIITHOCTH).

2. Ycunurenb — 3TO YCTPONCTBO, MpeIHAa3HAYEHHOE I U3MEHEHUS
[apaMeTpoB CUTHAIA,

3.Yeunurens — 3TO yCTPOMCTBO, MPeTHA3HAYSHHOE JUIS BBITOTHEHUS
onpenenéHHbIX 3a7a4u B CAY.

49

VYKakuTe aMITUTYJHO-4aCTOTHYIO XapakTepuctuky (AUX) ycunurens
ITOCTOSTHHOTO TOKa!

[ AKX
Ku Ky

Ku

fn fa f | N
Hu - b

b

50

YKaxnuTe cXxeMy BKIFOUCHHsI OTIOPHOTO JTHO/IA.
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51 Bribepure U3 npeanoKeHHbIX XapaKTePUCTUK 3aBUCUMOCTh OOpaTHOTO

Toka kosuiekropa Iko ot remnepatypsi T.

lko Iko Iko lko
°C °C °C °C
T 0 T o )
1 2 3 4

52 Y CcTaHOBHUTE COOTBETCTBUE MEXK/Yy YCIOBHBIMH 0003HAUCHUSIMH U

Ha3BaHMSIMU 3JIEMEHTOB.

1. 2.

L
]

3.

A — Tpansucrop n-p-n,

b — Tpansucrop p-n-p,

B — IloneBoii TpaH3UCTOP C KaHAJIOM N-THUIIA,

I' — onepallMOHHBIN YCUIIUTEID.

3anumuTe BhIOpaHHbIE OYKBBI 110/ COOTBETCTBYIOIMMU OykBaMu: 1 — |

2— ,3-—
53 YcTaHOBHTE COOTBETCTBUE MEX]Y YCIOBHBIMH 0003HAUEHUSMH U

Ha3BaHUAMM 3JICMCHTOB.




N

5. 6. 7.

A — ®oroauon,
b — TyHnHenbHbIN au0I,
B — Moct nuoHbIi,
I' — Qunucrop,
| — Crabunutpos (ctabucrop),
E — IlonynpoBOAHUKOBBIN AUOL,
K — Pesucrop,
3 — Konpgencarop,
N — Tupucrop.
3anummure BhIOpaHHBIE OyKBBI TI0]] COOTBETCTBYIOIIMMH OyKBaMu: 1 —
2— ,3—- ,4- ,5- ,6- ,7-

54 3anuimTe Mocie0BaTeNbHOCTD JEHCTBHI MPH OIpeIeICHUH
HaMpsHKeHUs cTabUu3alnu cTabUINTpOHA.
1. Onpenenenve HaNpsHKEHUS CTAOMITU3AIUH.
2. TloctpoeHue cXeMbl.
3. TMocrpoenune BAX.
4. TlpoBeneHue 3KCIEPUMEHTOB.
Haxoxxnerne oopatHoit BetBrn BAX crabunmtpoHa.
55 VYkakuTe, KAKOBO CMEIICHHE Ha TPAH3UCTOpE Ta p-N-p MPH €ro
BKJIFOUEHUU TI0 CXeMe ¢ o0111ei 6a30ii.
—_ p— + p—
N r X &
1 2
& s ¥—1T 5
3 4
56 YcunurenbHbIN Kackal ¢ obmel 6a3oii. Onpenenenue. [Ipunnummn

paboTtel. CxemMa BKIIFOUCHHS.




57 YeunutenbHBIA Kackas ¢ o0mmM sMuTTepoM. [IpuHium paboThI.
O6o03HaueHNe HA CXEME.

58 Y cumuTenpHbIN Kackaa ¢ 00mmM KosuiekTopoM. OrnpenerneHue.
[Tpuniun pabotel. O603HaYEHUE HA CXEME.

59 Tpunuctop. Onpenenenue. [Tpuaiun padoTer. O603HaAYCHNE HA CXEME.

60 Monaynsitopel. Onpenenenue. Buasl mogynsaropos. [Ipumenenue.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaibl,  ONPEACISAIONME  MPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOIUX JTanbl (OpPMUPOBaHMS KOMIETEHLIMH, coaepxkarcia B
JOKAJIBHBIX HOpMaTUBHBIX akTtax [YAIIL, pernaMeHTUPYHOUIMX TMOPAJOK W MOPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromuxcs
I'VAIL

11. Meroanueckue yKazaHus JUisi 00YJarOIIUXCs IO OCBOCHUIO TUCIUTIAHBI

11.1. Metoauueckue yka3zaHus [ OOYYAIOIIMXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
Marepuana.

OcCHOBHOE Ha3HAauYeHHWE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOE€ W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasHaueHue cCOBpeMEHHOH JIEKIIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIHIO 1O TeMe, a B OCBOCHHH
(GyHIaMEHTAIBHBIX TMPOOJIEM JUCIHHIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIOTHSET METOI0JIOTHYECKYIO,
OpTaHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKIMH. JIEKIUs pacKphIBaeT MOHITHIHBIN armapar
KOHKpETHON oOjacTu 3HaHMs, €€ MpoOJeMbl, JaeT LEeIbHOE MPEICTaBICHHE O AUCHUIUINHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTMHAMM.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIOJy4eHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHUM, YpPOBEHBb
KOTOPBIX OINPEEIISIETCS LIEJIEBOW YCTAHOBKOM K Ka)KJI0M KOHKPETHOM TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeIeM;

— pa3BuTHEe TpodecCHOHANBHO-ENOBBIX  KauecTB, JIOOBM K  TpeaMeTy U
CaMOCTOSTEJIbHOTO TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHUE HEOOXOAMMOT0 HHTEpECca, HEOOXOIUMOTO JJISI CAMOCTOSITEIHHOU pabOTHI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKHM W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACHSTH TJIaBHBIE MBICTU U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHIA.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAllMEl CIIAliIoB U
WCIIONIb30BaHUWEM pa3laTOYHOTO MaTepuaia TMpU TPOBEACHUU KOPOTKUX OUCKYyCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETLHBIX TEMATHK 1O JUCITUTIIINHE.

CTpyKTypa Opea0oCTaBICHHS JSKIIMOHHOTO MaTepHana:

- JIEKIIHS C UCIIOJIb30BAaHHUEM CJIAlI0OB

- OCHOBHbIE IOHATHUS O MPOBOJAUMOCTH MOIYITPOBOIHUKOB




- CTPYKTYpa MOJIyIIPOBOIHUKA
- CTPOCHHE TOJTYIIPOBOJHUKOBBIX TPUOOPOB
- BAX pa3nu4HbIX TOIYIPOBOJHHUKOBBIX IPUOOPOB
MOCTPOCHUE PA3JIMYHBIX JJIEKTPUYECKHUX CXEM Ha
OCHOBAHMUHCBOMCTB MOJYIPOBOIHUKOBBIX TPHOOPOB

Jlexiuu OCHOBBIBAIOTCSI HA y4€OHOM MOCOOUH:

Mummakos B.®., IMonskosa T.I'., Ilumuiakos JI.B. DnekTponuka: yuebHoenocobue /
ITox pen. unurakora B.®.  CII6.: I'YAIIL —2015. — 216¢

11.2. Meroauueckue yka3aHus s OOydaroIUMXCs MO MPOXOXKICHUIO MPAaKTHYECKUX
3aHATHI.

IIpakTHyeckoe 3aHATHE SBISETCA OAHOM M3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
npoliecca, 3aKII0YaoNIasics B BBITOJHEHHH 00YJalOUIMMHUCS M0JI PYKOBOJICTBOM ITPETO1aBaTels
KOMILIEKCa YYEOHbIX 3aJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMH
JUCLIUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITa TBOPUECKOU IS TEIHHOCTH.

Iesbto NPakTUYECKOIo 3aHATUSA JUIsl 00y4aroIIerocs siBJIseTCsl HIPUBUTHE OOyUYarOLIUMCS
YMEHMH U HaBBIKOB MPAKTUYECKON JEATEIBHOCTH 110 U3y4aeMOU JUCIUILINHE.

[Inanupyemble pe3yabTaThl TP OCBOEHUH 00y4arOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriayOjleHue, pacllUpeHHe M JAeTajau3alus 3HAaHUW [pU PElIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE [I03HABATEJIbHBIX CHOCOOHOCTEH, CaMOCTOATENBHOCTH  MBILUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH M3y4EeHUs KOHKPETHOW yueOHOM
JUCLUIUIMHBI,

— BBIpAa0OOTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIECHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJIaHAI;

— olecrneuyeHne PalMOHAIBHOIO COYETaHMs KOJIJIEKTMBHOM M MHIMBHUAYaJIbHOW (hopM
o0OyueHusl.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

Mertoanyeckre ykazaHUST M TpeOOBaHHMS K TIPOBEICHHIO TPAKTHYECKUX 3aHATUH
NPUBE/ICHBI B CIETYIOUINX UCTOYHUKAX:

[Munuakos B.®., J1.B. lllunutakos, E.B. Anncumona. [IpoekTupoBaHue 3JI€KTPOHHBIX
YCHIIUTENBHBIX YCTPOMCTB Maoil MOIIHOCTH: yueOHoe nmocobue. — CII6.: T'VAIL.- 2015 — 99¢

11.3. Meroauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor.

B xozme BbIMONHEHMs J1a0OpaTOpHBIX paboT oOyyaromMics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUH C KBaJU(UKALMOHHONW XapaKTEpPUCTHKOW 0O0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoeinonHenue nabopaToOpHbIX pabOT 00ydaroIUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, pPa3BUTHE W JICTAM3AIUS TEOPETHUECKUX 3HAHHWH, MOJYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 U3y4aeMOH JTUCIUIINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOW  paboThl ¢ J1abopaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.



3ajaHue U TpeOOBaHMs K IPOBEAECHUIO JIaOOPATOPHBIX PAObOT

Metoanyeckue yka3aHusi, BApUAaHTHl MCXOAHBIX JaHHBIX U TPEOOBAaHUS K BBITOJHEHUIO
71a00paTOPHBIX PadOT BBIJAIOTCA KaX/I0MY CTYACHTY Nepes] IPOBEJCHUEM HCCIIeI0BaHUM.

IIpoBenenue nabopaTOpHBIX PabOT perIaMEeHTHPYETCsl IMpaBWJIaMM OXpPaHbl Tpyla U
TEXHUKA O€30macHOCTH, yTBEepKIACHHbIMH pekropoM [YAIIL. 3amanue Ha BBINOJHEHHE
7a00paTOpHBIX PabOT oOmpenensercss IpernojaBaTeieM B COOTBETCTBHMM C  HACTOSIIEH
OpOTPaMMOM  TUCHMIUIMHBI «DJIEKTPOHUKa» W Yy4eOHBbIM 1iaHoM HampasieHus 15.03.04
(MeToaMUecKue yKa3aHus IPUBEICHBI B JIEKTPOHHBIX pecypcax Kadeapsr).

CrpykTypa B hopMa OTYETA O JJabopaTOPHOM padoTe

Otuer o maboparopHOoii pabore wumMeeT (OpPMY THUINEPTEKCTOBOTO JIOKYMEHTA,
COJICPIKAIIero 3aJlaHue Ha JJA0OPaTOPHYIO padoTy, KpaTKUE TEOPETUYCCKUE CBEICHHS IO TeMe
paboThl, ONMHCAHHWE CXEM U aJrOPUTMOB, HCIOJb30BAHHBIX IIPU BBIIOJHCHUU PabOTHI,
PE3yJIbTAaThl BEIUMCIIMTEIBHBIX YKCIICPUMEHTOB B BHJIC TPAQHUKOB (IUarpamMm), a TakKe BBIBOJIbI
10 UTOTaM TIPOCIAHHOMU PaOOTHI.

TpeboBanus k 0hOpMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

Otyer nOOMKEH coAepX aThb TUTYIbHBIM JIHCT, a €ro Ccoiep)KaHHe [OJKHO ObITh
odpopmiieno cornmacio 'OCT 7.32 — 2017. HopmartuBHasi HOKyMEHTalus, HEOOXoAuMas st
oopmiteHus, mprBeCHA Ha 3JeKTpoHHOM pecypce ['Y AIL: https://guap.ru/standart/doc.

11.4. Metoauueckre ykazaHus JUisi OOy4aloUIMXcs IO MPOXOXKICHHIO KypCOBOTO
MIPOCKTUPOBAHUSL.

KypcoBoil mpoekT mnpoBOAUTCA C ILENb0 (OPMHUPOBAHUS y OOYYAIOIIMXCS OIbITa
KOMIUIEKCHOTO PEIIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHON ACSITEILHOCTH.

KypcoBoii mpoekt/ pabota mMmo3BojiseT o0OydaromieMycsi: Ha MpPaKTHUKE MPUMEHUTh
MOJIYYCHHBIC 3HAHUS, TTOJIYYCHHBIC B XO/I€ U3yUEHUS TUCIUTUIAHEI.

CTpyKTypa NOSICHUTEIbHOM 3alMCKU KYPCOBOIO MPOEKTa/ pabOThI

1. TuTynbHBIN THCT

2. Benenune

3. AHanu3 TEXHUYECKOTO 3aJaHUs

4. PacueT OKOHEYHOTO Kackaja ycuieHus1, paboTaromiero B kinacce B

4.1. BeiOOp TpaH3UCTOPOB MOIIIHOTO KacKaja YCUJICHUS

4.2. PacueT miomaay TemI00TBO/IA U YKCa MapaJlIeIbHO BKIIOYEHHBIX TPAaH3UCTOPOB

4.3. Pacuer Bene4YHnH CONMPOTUBIICHUI YPaBHUTEIBHBIX PE3UCTOPOB

4.4. PacueT TepMOCTaOMIN3UPYIOITUX PE3UCTOPOB BBIXOHOTO KacKaaa

5. Pacuer npeaBapHUTeNbHBIX KaCaJ0B YCUIICHUS

5.1. Be160op TpaH3uCTOPOB MPEABAPUTEIBHBIX KACKAI0B YCHUICHHS

5.2. PacyeTt conpoTHBIEHUI IPOMEKYTOUHBIX KACKAJOB YCUIICHUS

5.3. CTBIKOBKa KacKaJ0B YCUJIEHUSI MHOTOKACKaJHOTO YCUITUTEIS

6. Pacyer BHEIIHUX LieNEN YCUIIUTENSA

6.1. Pacuet koddunmenta ycuiaeHus 0XBaTbIBAEMOM YacTH yCHIIUTENs U KoddduinenTta
nepeaadn OTPHUIATEIIbHOW 00paTHOM CBS3H

6.2. PacyeT mapaMeTpoOB BHEIIHUX IENEH YCUITUTENS C apaJlIeIbHON OTpUIATEIbHOM
00paTHOM CBS3bIO 110 HAMPSYKEHUIO

6.3. PacueT TpeOyeMoif TOUHOCTH U BBIOOP THIIA PE3UCTOPOB

7. IlppuHIANHATIBHAS SJIEKTPUYECKAST CXEMA YCUIIUTEIIS

8. MaremaTtndeckoe MOIEIMPOBAHUE DIIEKTPUUECKON CXEMBI YCHUIIUTEIIS.

9. Co0poUHBI 4epTEXK KOHCTPYKITUU Pa3pabOTaHHOTO YCHIIHTEIA.

10. 3axmtoueHue



https://guap.ru/standart/doc

11. bubnuorpaduueckuii ciucox

TpeboBanust kK 0hOPMIIEHHIO TOSICHUTEILHON 3AIIUCKU KYPCOBOT'O IMPOEKTa/ PabOTHI
HopmaruBHast noKyMmeHTalms, HeoOXomumas Ui O(QOpMIICHHS, T[pPHUBEICHA Ha
anekTpoHHOM pecypce 'Y AIL: https://guap.ru/standart/doc.

11.5. Metoauueckue ykazaHus JUisl 00y4aromMXcsl 0 IPOXOXKACHUIO CaMOCTOSATEIbHON
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMOIHSAET PaboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpeErnoiaBarelisi, HO 0e3 ero HemocpeiICTBEHHOIO
y4acTusl.

s oOywaromuxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsATENbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mpornecce BbIMOIHEHHSI CaMOCTOSITENIbHON paboThl, Yy obydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboOUero BpEMEHHU, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allUUd NMPUOOpETaeMbIX 3HAHUI, 00ECHeurBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepual Mo JUCLUILINHE;

— METOJIUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PadoT (s 00ydJarommxcst
1o 3a04HO (hopme oOyueHus).

11.6. Metoauueckue yka3zaHus Ui OOy4aroIMXCs IO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMaTpUBAcT KOHTPOJIb KadecTBa 3HAHUUI
00y4aroIuXxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLEHMBAHUSA XO0Ja OCBOCHUS
JUCLUIUINHBI.

CBoeBpeMeHHasl caya OTYETOB IO JIAOOPATOPHBIM U MPAKTUUYECKUM 3aJlaHUSIM U
MOJIOKUTEBHBIN pe3ylbTaT Ha 3aIIUTE ATUX PA0OT MOXKET YUYMTBHIBATHCSA IPH MPOBEICHUU
IIPOMEKYTOUYHOM aTTECTAL[UH.

11.7. Meroauyeckue ykazaHus JJisi OOYYArONIUXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTECTALlNH.

[Ipomexyrounas  artectanus  OOydaloIIUMXCsl — MpeAycMaTpUBaeT  OIICHUBaHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuruiiHe. OHa BKIIIOYAeT B
ceos:

— D9JK3aMeH — (opma OLEHKM 3HaHUM, NOJYyYEHHBIX OOydYaloIIMMCi B Ipolecce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
OPUMEHSTh MX JUId pEHICHMs] MPAaKTUYECKUX 3aJady. DK3aMeH, KaK MpPaBUJIO, MPOBOJIUTCS B
NEPUOJ, HSK3aMEHAIMOHHOW CECCHMM W 3aBEpIIAETCSl aTTECTAllMOHHOM OLICHKOM «OTIIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

[Ipomexxyrounas arrecraumst npoBoaurcs no ®OC, npuseaeHHomy B 1.10.3 naHHOM

paboueit TporpaMMBbl TUCIUTUTAHEI.



Jluct BHeceHUs: U3BMEHEHUH B pabouyio MporpaMmy AUCIHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




