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JIuct cornacoBanus pabodeil mporpaMMbl AUCHUTUIAHBL

[Iporpammy coctaBuia

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

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

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 31
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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
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HANpPaBICHUIO TOATOTOBKM/ CHEIHATBLHOCTH
16.03.01 «Texuuueckas ¢puszrka» HanpaBiIeHHOCTH «DHU3NUECKre METOIbI KOHTPOJIS KadyecTBa U
IuarHocTukuy. Juctumnnna peanusyercs kadeapoit «Ne3 1.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

OIIK-1 «Cmocoben ucmosib30BaTh (hyHIAaMEHTaJIbHBIE 3aKOHBI HMPUPOABI U OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHbIX TUCIUIUIMH B TPO(HECCHOHATBHOM NESTEIIbHOCTI

OIIK-4 «CriocobeH caMOCTOSATENBHO MPOBOANUTH TEOPETHUECKUE U HKCIICPUMEHTAIbHbIC
uccieoBaHus B M30paHHON 00JaCTH TeXHUYECKOW (PU3UKHU, UCIOJIB30BAaTh OCHOBHBIC MPHUEMBbI
00pabOTKM W TPEACTABICHHUS IOJYYCHHBIX [aHHBIX, YYUTHIBATb COBPEMEHHBIC TEHJCHIMH
pa3BUTHUS TEXHUYECKON (PU3MKHU B CBOEH MpodecCnoHabHOM e TEeIbHOCTI

ConepxaHue IUCUMIUIMHBI OXBATHIBAET KPYI' BOIPOCOB, CBS3aHHBIX C MPUHIMIIAMHU
paboThl MOJTYNPOBOJHUKOBBIX MPUOOPOB: HMOAOB, CTAOMJIUTPOHOB, IMOJEBBIX U OHIOISPHBIX
TPAH3UCTOPOB, ONEPAIMOHHBIX YCHJIMTENIEH, a TaKkKe CXeM pa3IUYHBIX JJIEKTPOHHBIX
YCHIIUTENBHO-TIPE0Opa30BaTEIbHBIX YCTPOMCTB, TOCTPOCHHBIX HA X OCHOBE.

[IperoaBanyie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpoiiecca: JIeKIUH, J1a00paTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
pabota 00yuaromerocs, KypcoBoe mpoeKTUPOBAHKE, KOHCYIbTAIUU.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0miasi TpyAOEMKOCTh OCBOEHUS JMCLUHUILUIMHBI COCTaBIseT 9 3aueTHBIX enuHull, 324
qaca.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUIi»



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

N3yuenue nUCHMIUIMHBI «IJIEKTPOHUKA» JaeT BO3MOXKHOCTh CTYACHTaM HE TOJIBKO
u3ydarh (pU3MUecKre 3aKOHOMEPHOCTH, JIeXKAIIHe B OCHOBBI MOJIYIPOBOIHUKOBBIX NMPUOOPOB U
CXEMBbI YCHUJIUTEIHHO-TIPE0Opa30BaTEIIbHBIX YCTPOICTB, HO MOHUMATh UX POJb U 3HAUYCHUE MPU
npoexktupoBanuu CAY B 1ieiom.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhICIIeT0o oOpasoBanus (nanee — 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
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIM ¥ MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynma) Koxa n HauMeHOBaHUE Kon n HaumeHnoBaHue WHIUKAaTOpa
KOMIIETCHITNH KOMIIETCHITUHN JIOCTHKCHUST KOMIIETEHIIUH

OIIK-1 Cnocoben
HCIIOJIb30BaTh

OIIK-1.3.1 3HaTh OCHOBHBIC IIOJI0KEHHS,
¢dbyHIaMeHTaIbHbBIE

METO/Ibl U 3aKOHBI €CTECTBEHHO-HAYYHBIX
3aKOHBI PUPOJIBI U

O6menpodeccrnoHaabHbIE JUACIUILINH
OCHOBHBIE 3aKOHBI
KOMIIETCHIINH OIIK-1.Y.1 ymeTb npuMeHSATh 3HAaHUS

€CTECTBEHHOHAYYHBIX

€CTECTBEHHO-HAYYHBIX TUCIUILINH AJIs
JUCIIUILUINH B

. penieHust TpoecCHOHANIBHBIX 3a1a4

poQeCCHOHAIBHON
JIeITeIIbHOCTH
OIIK-4 Cnocoben
CaMOCTOSTEIIBHO
MIPOBOJIUTH
TEOPETHYCCKUE U
AKCIIEPUMEHTAIbHBIE

WCCJICJTOBAHMUSI B
n30paHHOI 00JIacTH

o OIIK-4.Y.1 ymeTb caMOCTOATEIBHO
TEXHUUYECKON

F— IIPOBOAMTD IKCIIEPUMEHT, 00padaThIBaTh U
’ IPECTABIATH MTOJyYCHHBIE B XOI€
UCIOJIb30BaTh
O61enpodeccuonanbHble IIPOBEJCHUS SKCIIEPUMEHTA Pe3ybTaThl
OCHOBHBIE TIPHEMBI
KOMIIETEHIIUH OIIK-4.B.1 BnageTh HaBbIKaMU
00paboTKu 1
MIPOBECHUS SKCIIEPUMEHTAIBHOTO

MIPEJICTaBICHHUS .
WCCIIETOBaHMsI B U30paHHOM 00IacTH
MOJTY4YEHHBIX .
PO eCCHOHAIBHON JeATETHHOCTH
JaHHBIX, YYUTBIBATH
COBPEMEHHBIE

TCHACHIUA PA3BUTHA
TEXHUYECKON (PU3UKU
B CBOEH
npodeccuoHaNbHOM
JCSITeTbHOCTH

2. Mecro nuctuIuIMHbEL B cTpykType OI1
JuctumimHa MoKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUU CIEAYIOINX JUCIUTIINH:
— «MaremaTrka. MaTeMaTHYSCKUNA aHAIN3,
— «Du3ukKan,




— «(Mudpopmarukay,

— «DNEKTPOTEXHUKAY.

3HaHus, TONy4YEHHbIE NPU HU3YUYEHUU MaTepuana JaHHOW IHUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUU IPYTUX AUCLMILINH:
— «Teopust aBTOMaTHYECKOTO YIPABICHUSY.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mIEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh IUCIUILTUHBI

. TpymoeMKoCTh 1o cemecTpam
Bunx yueOHol paboThl Bcero Nod NoS
1 2 3 4
Oowan mpyooemKocmup OuUCUUnIUHBL, 9/ 324 4/ 144 5/ 180
3E/ (uac)
U3 Hux yacos npakmuyeckoii H0020MoeKu
AyoumopHuie 3aHamus, BCEro Jac. 102 51 51
B TOM YHCIIC:
nexuuu (J1), (gac) 34 17 17
npakTuueckue/ceMunapckue 3ausatus (113), 17 17
(dac)
naboparopusie padbotsl (JIP), (dac) 34 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 63 27 36
Camocmoamenvnan paboma, Bcero (4ac) 159 66 93
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
mubd. 3auger, sk3amen (3auer, dudd. 3au, 3, OK3.
K3 F*) OK3.

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUATIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Pasznensl, TeMBI TUCITATIIINHEI Hewrm | 113 (C3) P KII CPC
’ (dac) (dac) (uac) (dac) (uac)
Cewmectp 4
Paszen 1. DneKTponpoBOIHOCT TOTYITPOBOAHUKOB 2 -
Tema 1.1. CobcTBeHHBII (OeCTTPUMECHBIH)
MOJTYTIPOBOTHUK
Tema 1.2. [IpumecHBIi MOTYIPOBOTHHK 10
Tema 1.3. DeKTpOHHO-ABIPOYHBIN MEPEXO]
Temal.4. BonbT-amnepHast xapakTepucTuka p-n
nepexojia




Paznen 2. IlomynpoBoaHuKoBBIE 1uoAsl Tema 2.1.
BrinpsiMuTenbHbIE NOTYNIPOBOJHUKOBBIE TUOMIBIL:
MPUHIMUI AEUCTBUS, XapaKTEPUCTUKH, TAPaMETPBI.
Tewma2.2. [TomynpoBOAHUKOBBIE CTAOUIUTPOHBI :
MPUHIUI AEUCTBUS, XapaKTEPUCTUKH, TapaMeETPBI.
Tewma2.3.ITapamerpudeckuii cTabMIM3aTOP
HaNpsDKEHUs HA CTa0MIIUTPOHE

10

Paznen 3. Tupuctopsr
Tema3.1. JInogHbBIC THPUCTOPHI
Tewma3.2. TpuonHsle THPHUCTOPHI

Tema 3.3. CuMuCTOpBI

12

Paznen 4. bunonsipabie TpaH3UCTOPHI

Tewma 4.1. Ilpunnun neiicTBust OUIOISAPHOTO
TpaH3UCTOpa

Tewma 4.2. TpaH3ucTop KaK yCHINTENBHBIN PHOOP
Tema 4.3. PesxxuMbl paboThI OUTIONISIPHOTO TPAH3UCTOPA
Tewma 4.4. CtaTnueckue BOJIbT-aMIIEPHBIE
XapaKTePUCTHUKH U TTapaMeTPhl OUTIOISAPHBIX
TPaH3UCTOPOB

13

12

Paspnen 5. IloneBbie TpaH3UCTOPEI

Tema 5.1. IloneBoit TpaH3UCTOP C P-NIIEPEXOIOM
Tema 5.2. IToneBoil TpaH3UCTOP C U30IUPOBAHHBIM
3aTBOPOM

12

Paznen 6 doTonpueMHUKH

Tema 6.1. CBeTousmyvaromui U0
Tema 6.2. DoTonpUEMHUKHI

Tewma 6.3. Onronapsl

10

Uroro B cemecTpe:

17

17

17

66

Cemectp 5

Paznen 7. YcunurenbHo-nnpeoOpa3oBaTeibHbIE
yCTpOMCTBA

Tewma 7.1. Knaccuduxanus ycunurenen

Tema 7.2. Iloka3zarenu kauecTBa
YCUJINTENbHBIXYCTPOICTB

Tema 7.3. PexxuMbl paOoThl yCUITUTENS

Tema 7.4. OcoO0eHHOCTH TOCTPOECHHUS CUIOBBIX
KaCKaJl0B

Tema 7.5. TpancopMaTopHbIid YCHITUTEINb
MOIIHOCTH

Tewma 7.6. bectpanchopMaTOpHBIN YCUITUTETH
MOIIHOCTH

Tema 7.7. Ycuwiurenn MOUIIHOCTA B KIIFOYEBOM
pEXKHUME

5

10

Paznen 8. OnepanrionHbie yCUIUTEIN

Tema 8.1. Tunosie cxembl BKItoueHus OY

Tema 8.2. Peamuzanuss  KOPPEKTHUPYIOIIHX
ycTpoiictB Ha OY

20

Paznen 9. Cxembl HEMUHEHHOTO MTPEOOPa30BAHUS
HENPEPBIBHBIX CUTHAJIOB

Tema 9.1. Cxemsbl, mocTpoeHHbIE Ha ocHOBE [P
Tema 9.2. Cxembl, nocTpoeHHbIE HA OCHOBE OY

10




Paznen 10. I'ereparopsl 4 6
Tema 10.1 I'enepaTropbl rapMOHUYECKUX

KoJieOaHuii
Tema 10.2.

M3MEHSIOIIET0Cs HaNPsHKEHUs
Tema 10.3. MynsTHBHOpaTOpHI
Tema 10.4. OnHOBUOpATOPHI

Tema 10.5. biokunr-renepartop

I'eneparopsr JIMHENHO- 10

Paznen 11. Tpurrepst 2 -

Tema 11.1 CuMMeTpUUHBIN TpUTTEP 20

Tema 11.2. Tpurrep ¢ SMUTTEpHOMN CBSI3bIO

Paznen 12. MoaynsiTopbl U AEMOIYJIATOPBI 2 1

Tema 12.1. AMIIIUTYAHBIE MOAYJIATOPHI 23

Tema 12.2. YacToTHBIE MOYJIATOPBI
Tema 12.3. ®a3oBble MOIYJISTOPHI

BrinonHenue KypcoBoro npoekTa 17

Htoro B cemectpe: 17 17 17 93

Hroro 34 17 34 17 159

HpaKTquCKaﬂ IoATrOTOBKAa  3aKJIHOYacTCA B HCMMOCPCACTBCHHOM  BBLIIIOJIHCHUHA

o0y4armuMucs

ONpEeACNEHHBIX  TPYOOBBIX  (PYHKUIMIA,  CBSI3aHHBIX C  Oymymiei

Ipo(heCCHOHATBHOMN NEeATeIBHOCTBIO.

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

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep pasznena

Haseanue u conepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

1

CoOcTBeHHBII (OGecipuMecHbIiT) IIOJIyIIPOBO/IHHUK, IIPUMECHBII
MOJIYIPOBOJHUK,  AJIEKTPOHHO-ABIPOYHBIA  MEPEXOJ,  BOJIBT-aMIIEpHas
XapaKTepUCTHKA P-n Mepexoa.

BempsmurenbHple  MOTYNPOBOAHUKOBBIE  IUOABL:  NPUHLIMUI  ACHCTBUI,
XapaKTepUCTUKH,  mnapaMerpbl.  [lonynpoBOAHUMKOBBIE — CTAOMIIUTPOHBI:
IOPUHLMI ACWCTBUS, XapaKTEpUCTHKH, napaMmerpsl. [lapamerpuuecknit
CTaOMUIIN3aTOp HAIPSDKEHUS! HAa CTAOMIIUTPOHE.

JlnonHpIe TUPHUCTOPBI: MPUHLUI ACUCTBHS, XapaKTEPUCTHKH, I1apaMETpPHI.
TpuoaHble THUPUCTOPBI: MPUHIMUN JIEHCTBUS, XapaKTEPUCTUKH, MapaMeTphl.
CHUMHCTOpBI: IPUHIUT IEHCTBUS, XapaKTEPUCTUKH, TAPAMETPBI.

[Tpunuun  pedictBug  OWUNONSIpHOTO  TpaH3UCTOpa. TpaH3ucTop  Kak
YCUIMTENbHBIN 1npubop. Pexxumbl paboOThl  OUMOISIPHOIO  TPaH3UCTOPA.
Cratuyeckue BOJIbT-aMIIEPHbIE XapPAKTEPUCTUKU M MapaMeTpbl OUIOISIPHBIX
TPaH3UCTOPOB.

IToneBoli  TpaH3UCTOp € p-n  TEPEXOJOM:  MPUHIMI  JACHCTBHS,
XapakTepUCTUKH, mapameTpbl. [lojeBoil TpaH3UCTOpP C U30JIMPOBAHHBIM
3aTBOPOM: IPUHIMUI ACUCTBUS, XapaKTEPUCTUKHU, TAPAMETPHI.

Caerousnyyaromui AUO/1: TPUHIMI JeHCTBUS, XapaKTEPUCTHKH, TapaMeTpPHl.
DoTONpPUEMHUKH (poropesucrop, dbotoauon, doToTpaH3ucrop,
doroTupucTOp:  NPUHUUN  JAEHCTBHS,  XapaKTEPUCTHUKH, MapaMeTphl.
Onronapsl: NPUHIUI JEHCTBUSA, XapaKTEPUCTUKHU, TAPAMETPHI.

Knaccudpukanus ycunuteneid. Ilokazatenn KauecTBa  yCHUIIMTENbHBIX
ycTpoicTB. Pesxkxumbl paboThl yemmmtenss. OcOOEHHOCTH TTOCTPOSHUST CUITOBBIX




KacKaJloB. TpanchopmaropHbIit YCUJIUTETD MOITHOCTH.
BectpancopmaTOpHBIl YCHIMTENh MOIIHOCTH. Y CHIMTEIM MOITHOCTH B
KJIFOUEBOM PEXHUME.

TunoBeie cxembl BiItoueHUs OV (MHBEPTUPYIOIIEE M HEWHBEPTUPYIOIIEE
BKJIFOUYCHHE). Peannzanust KOppeKTUpYmux ycTpoicTs Ha OV,

Peanu3anus HENMHENMHBIX XAPAaKTEPUCTHK HA OCHOBE JUOJHO-PE3UCTUBHOU
aueiiku. IlocTpoeHue cxeM, peaNM3ylOIUX HEIUMHEHHbIE CTaTUYECKUE H
JUHAMHUYECKHE  XapaKTEPUCTUKU  DJJIEMEHTOB U YCTPOWCTB  CHUCTEM
ABTOMATHYECKOI0 YIPABJICHUS HA OCHOBE ONIEPALIMOHHBIX YCUIUTEIEH.

10

['enepatopsl ~ rapMoHW4YECKMX  Konebanmii.  ['eHepaTopsl  nuHEHHO-
U3MEHAIOIIErocsa.  HampspkeHus.  MynbTtuBuOparopsl.  OmHOBUOpPATOpPHI.
biiokunr-reneparop.

11 CuMMeTpuuHbIid TpUrrep. Tpurrep ¢ SMUTTEPHOM CBSI3bIO.

12 AMIIUTYHBIE
MOIYJISTOPBL. AMIUITUTYTHBIE JEMOIYSATOPBl. YacTOTHBIE JEMO Ty ISITOPHI.

MOAYJISTOPBL.

YacToTHBIE

MOZYJIATOPBI.

da3zoBbIe

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

TeMbl MpakTUYECKUX
3aHATUN

Dopmsbl
MPAKTUUYECKUX
3aHATUN

TpynoeMKoCTb,
(dac)

N3 Hux
IIPAaKTUYECKON
MOJITOTOBKH,
(dac)

No
pasnerna
TIACIIAII

JIAHBI

Cemectp 4

Pacuer
napamMeTpruIecKoro
cTabmin3aropa
HaANPSDKEHUS Ha
CTaOMJINTPOHE

Pemenue 3agau

Br160op cunoBbIx
TPaH3UCTOPOB MO
napameTpam Harpy3ku

Pemenue 3agau

Pacuer uncaa
MapaJyIENbHO
BKIJIFOYACMBbIX
TPaH3UCTOPOB

Pemenue 3amau

Pacuer mnomanu
TEMI00TBOAA

Pemenue 3agau

Pacuet Bemmuun
YpPaBHUTEIbHBIX
pE3UCTOPOB

Pemenue 3agau

Pacuer
TEPMOCTAOMITU3UPYIOIIIUX
PE3UCTOPOB

Pemenue 3amau

Pacuert cxem

KOPPEKTUPYIOIIUX
yCcTpoicTB Ha ocHOBEe OY

Pemenue 3amau

Bcero

17




4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue 1a60paTopHbIX paboT TpyaOEMKOCT®, | PAKTHUECKOH | pasaeiia
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 4
1 | BonbT-amnepHble XapakTepUCTUKU JUOOB U 5 i 9
CTaOMJINTPOHOB
2 | UccnenoBanue napameTpuyeckoro
cTabunm3aTopa HampsHKEHUS Ha 1 - 2
CTaOWIINTPOHE
3 | UccnenoBanue JBYXTIOIYIEPUOTHOTO 5 i 2
BBIIPSIMUTEJIS
4 | BonmbT-aMIiepHbIe XapaKTEPUCTHKH 1 i 3
TUPUCTOPOB
5 | BonpT-amnepHsie XapaKTEPUCTHKH
OUIIOJIIPHOTO TpaH3UCTOpa (cxembl 2 - 4
BrroueHust ¢ Ob u 0D)
6 | UccnenoBanme OJHOKACKaJHOTO YCHUIIUTEINS
MOIIIHOCTM Ha OUIOJSPHOM TpPaH3UCTOPE 2 - 4
(Kmacc A)
7 | UccnenoBanne OqHOKACKAIHOTO YCUITUTENS
MOIIIHOCTH Ha OMITOJISIPHOM TPAH3UCTOPE 2 - 4
(Knacc B)
8 | BonpT-amnepHbIe XapaKTEPUCTUKH MOJIEBBIX 1 i 5
TPaH3UCTOPOB
9 | UccnemoBaHne 0JJHOKACKaIHOTO YCHIIUTEIS 5 i 5
MOIITHOCTH Ha MOJIEBOM TPaH3HCTOpe
10 | BonbT-amriepHble XapaKTEPUCTHKH 5 i 5
(OTONPUEMHUKOB M CBETOIMOJIOB
Cemectp 5
11 | Yeumurens momuocty (Knace D) 4 7
12 | YceunmurtenbHO-TIpeoOpa3oBaTelIbHEIC 4 8
ycrpoiictea Ha OY
13 | Cxembl HeMUHEHHOTO NPeoOpa3zoBaHUs 5 9
curHauos Ha OY
14 | 'enepatop CHHYCOUAAIBHOTO HANPSDKEHUS Ha 5 10
oy
15 | I'eneparop IMHEHHO-U3MEHSIOLIETOCS 2 10
HanpsbkeHus Ha OY
16 | MynbsTHBHOpaTOp M ogHOBHOpaTop Ha OY 2 10
17 | AMIIMTYIHBIN 1eMOayISITOD 1 12
Bcero 34

4.5. KypcoBoe npoekTupoBaHHe/ BHIIOJHEHUE KypCOBOU padOThI
[lenb KypcoBOro MpoeKTa: 3aKpeIyIEHUE HABBIKOB pacy€Ta M MOCTPOEHUS NIEKTPUUECKUX
CXeM ycuiuTened kimacca B u MmonenupoBaHust MX pabOThI, YIOBJIETBOPSIOMICH 3aJaHHBIM




NoKa3aTessiM KauyecTBa; OBJAJCHHE HAaBBIKAMM IMOATOTOBKH HAYYHO-TEXHHYECKHX OTYETOB IO
pe3yJibTaTaM UCCIeOBaHUM.
IIpumepHBbIe TEMBI 3alaHU HA KypCOBOM IIPOEKT IpuBeeHbl B pasaene 10 PIT/I.

4.6. CamocrodarenbHas paboTa 00yJarouInxcs
Buel camocTosiTennbHOM paboThI U €€ TPYIAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCcTosITeNbHON PabOTHI M €€ TPYIOEMKOCTb

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

1 2 3 4
W3ydeHne TeopeTHuecKoro MmaTepuania 80 37 43
nucuuruael (TO)
KypcoBoe npoextuposanue (KI1, KP) 17 17
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY) 32 15 17
[ToaroToBKa K MPOMEKYTOTHOMH 30 14 16
arrectanuu (I1A)

Beero: | 159 66 93

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECTIeUeHuUs
JUISL CAMOCTOSITENTbHOM pabOThl 00YUYAIOIIUXCS 110 AUCIUIUIMHE (MOIYJIIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpHrajibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06y‘IaIOH_II/IXC$I YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp nMev4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Komuectso
SK3EMIUTIPO
BB
oubimoreke

bubnuorpapuyeckas ccpuika (kpome
AIIEKTPOHHBI
X

9K3EMILTSIPO
B)

HIudp/
URL anpec

https://lib.guap.ru | DMEKTpOHNKa : [ DNMEKTPOHHBII pecype] : yuebHoe nocodue /
Jjirbis2/compone B. ®. nmuakos, T. I'. [Tonsaxosa, /1. B. llnmakos ; pen. B.
- ®. [MumnakoB ; C.-Ilerep6. TOC. YH-T a’POKOCM.
nts/com_irbis/pdf i
e npuOOPOCTPOCHHUS. - DIEKTPOH. TeKcToBbIe naH. - CII6. : U3x-
_VIew/?608765 | 55 1y AIT, 2015. - 218 c.

_ [TpoekTHpOBaHHE DICKTPOHHBIX YCHIMTEIBHBIX YCTPOHCTB
https:/lib.guap.ru | vanoit wmommoctn : [ Dmektpommsii pecype] @ yueGHOe
fjirbis2/compone | noco6ue / B. ®. Ilumuakos, J. B. Ilummakos, E. B.
nts/com_irbis/pdf | Arucumosna ; pen. B. @. lunurakos ; C.-Iletep6. roc. yH-T

View/?611634 | a3poKocM. MpUOOPOCTPOCHHUS. - DICKTPOH. TEKCTOBBIE JaH. -
B CII6. : Uzn-Bo I'VAIIL 2015. - 99 c.

https://lib.guap.ru | Dnekrponuka : [ DJEKTpOHHBIH pecypc] : yueOHO-




/jirbis2/compone | metoaudeckoe mocooue / B. ®. llunurakos, FO. B. JIuTBuHOB,
nts/com_irbis/pdf | B. W. TonuapoBa ; C.-Ilerep6. roc. yH-T a’3pOKOCM.
_Vview/?642365 | mpubopocTpoeHus. - DJICKTPOH. TEKCTOBbIe naH. - CaHKT-
[etepOypr : Uzn-Bo ['YAII, 2021. - 70 c.

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN cetn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTEeNbHBIX pecypcoB UH(POPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JTUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAMOHHOU ceTh «HTepHEeT»
URL anpec HaumenoBanue

He npenycmoTpeno

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MpOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabmuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne i/t HaumenoBanue

Multisim v14+

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHHUITITHHE

[lepeyeHp WCMONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabnuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaTbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 | MyneTuMenuitHast JeKIIMOHHAS ayTUTOPUS yi1. bonemas Mopckas,

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

43, 32-03

2 | CneumnanusupoBaHHas 1abopaTtopust « IMEKTPOHUKA» yi1. bonwsimas Mopckas,
.67, ayn.21-09

3 | KoMmbroTepHslii Kiacc yi. bonbmas Mopckas,

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




10. Omnenounble CpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS TPOMEKYTOUYHOH aTTECTalluu
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTallun

Bua npomexyTo4HON arTecTaluu IlepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crucok BONPOCOB K dK3aMEHY;
TecTsl.
BrinonHeHne KypcoBoro mpoeKTa DKcnepTHas OLlEHKa Ha OCHOBE TpeOOBAaHUH K
COJIEP’KaHUIO KYPCOBOI'O IIPOEKTA.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIUH 00ydJarouMMHCs MpUMEHseTCsl 5-0ayuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtbHast ~ mIKajga ~ MOAYJIbHO-PEUTHMHTOBOM  CHCTEMBl  YHHBEpPCUTETa,  IpaBUjIa
UCTIOJIB30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepun onleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

OrieHKa KOMITETEHITUN

Xapakreprctuka chOpMUPOBAHHBIX KOMITETEHITNI
5-0ayuipHad MmIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIONIOJHHUTEIBHON JIUTEPATYPHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTUIECKOM
JESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJI0 00OCHOBBIBACT U apPTYMEHTUPYET BbIIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeIIMATN3UPOBAHHBIX TIOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYWIECTBY M3JaraeT €ero, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUSI C MPAKTHYECKOW JACSITEIHHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpascCh Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM HPUMEHEHUU 3HAHWUU
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KEHHUS,

— 3arpynHsieTcs: B GOpMYJIMPOBAHUHN BBHIBOJOB M 00OOIIECHU;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX MOHSITHIA.

«yZI0BJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOM YacTH MPOrpaMMHOIO
MarepHaa;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMWOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH po0IeM B KOHKPETHOM HaIlpaBIICHHH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHHUS;

— He QOpMYIHMPYET BHIBOJAOB U 000OLIECHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»




10.3. TunoBbie KOHTPOJILHBIE 3a/IaHUS UM UHBIE MATEPHAIIBI.
Bompocsr (3amaun) asis sK3aMeHa mpeICTaBIeHb B Tabuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne Kon
i [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa HHMKaTOpa
1 CobcTBeHHbIH (OecTprMecHBI) MOTYITPOBOIHUK OIIK-1.3.1
BeinpsiMuTesbHbIe 10JIyIPOBOAHUKOBBIE AUO/IbI: IPUHLUI 1€HCTBHUS,
2 XapaKTEPUCTHKH, TapaMeTPhl
TpuoaHbIE TUPUCTOPHI: TPUHLUT CHCTBUSA, XapaKTEPUCTUKHY,
3 napameTphl.
4 Tpan3ucTop Kak ycunutenabHbli npudop. Cxema OD.
[ToneBoit TpaH3UCTOP € U30JIMPOBAHHBIM 3aTBOPOM U BCTPOECHHBIM
5 KaHAJIOM: MIPUHLIUT JIEHCTBHS, XapaKTEPUCTUKHU, ITAPAMETPHI.
dotonpueMHuku (GoToTpaH3ucTOp, (GOTOTUPUCTOP: NIPUHIUI JeHCTBUS,
6 XapaKTEPUCTHKH, TAPAMETPHI).
7 Pexumbl paboThl ycunuTens.
Yceunurenu MOITHOCTH B KJIFOYEBOM pexkume. CUMMeTpUyHas
8 KOMMYTAalUs KIHOYeH.
9 Tunoseie cxeMbl BKIIOUeHUsI OY (HEMHBEPTUPYIONIEE BKIIOUCHHUE).
[TocTpoenne cxem, peanu3yOIuX HETMHEHHBIE CTATHYECKUE U
JUHAMUYECKHE XapaKTePUCTUKU 3JIEMEHTOB U YCTPOHCTB CUCTEM
ABTOMATHYECKOTO YIPABJICHUS HA OCHOBE OTICPAIIHOHHBIX YCUIIHTEICH.
10 HenuneiHOCTh Bujia «30Ha HEUYBCTBUTEIBHOCTI
11 ITprMecHbII MOTYIPOBOAHUK OIIK-1.V.1
[TonynpoBOTHUKOBBIE CTAOMIUTPOHBI: IPUHLIUIT 1CHCTBHS,
12 XapaKTEPUCTHKH, TAPaMETPBI.
13 CHMUCTOPBI: IPUHLIKI ISHCTBHSL, XaPAKTEPUCTUKH, TAPAMETPBHI.
14 PexxuMbl paboThI OMIOISPHOTO TPAH3UCTOPA.
[ToneBoit TpaH3UCTOP € U30JIMPOBAHHBIM 3aTBOPOM U MHYLIUPOBAHHBIM
15 KaHAJIOM: TIPUHIINT IEHCTBHS, XapaKTEPUCTUKH, TApaMETPBHI.
16 OnTonapsl: MPUHIUN JEHCTBUS, XapaKTEPUCTUKH, TAPAMETPHI.
17 OcOo0EHHOCTH OCTPOECHHUSI CHIJIOBBIX KaCKaJI0B
YcunmuTenu MOIIHOCTH B KITFOUEBOM pexunme. HecummeTpuanas
18 KOMMYTallUs KJIHYeil.
19 Peanuzanus koppekTupyoomumx ycrpoicts Ha OY.
20 ONEKTPOHHO-IBIPOYHBIN IEPEXO] OIlK-4.V.1
21 [Tapamerpryeckuii cTabMIN3aTOp HAIPSHKEHUS! HA CTA0MIINTPOHE
22 [TpuHIMn neiicTBUsE OUIOJSIPHOTO TPAH3UCTOPA.
23 CraTrueckue BOIbT-aMIIEPHbIE XapaKTEPUCTUKU U TapaMeTphl
OMMOJISIPHBIX TPAH3UCTOPOB
24 Caerousnyyaromuid AMOA: TPUHIUI JEHCTBUS, XapaKTEPUCTUKHY,
napameTphl.
25 Knaccudukarnus ycunurenei
26 TpanchopMaTopHbII YCHIUTENb MOIITHOCTH.
27 YcunuTenu MOIIHOCTH B KIIIOUEBOM pexume. J(naroHanpHas
KOMMYTaIlUs KJIFYeil.
28 Peanuzanus HeMMHEMHBIX XapaKTEPUCTUK HA OCHOBE TUOHO-
PE3UCTUBHON STYEHKH.
29 BonpT-amnepHas xapakTepucTruka p-n nepexojaa OIIK-4.B.1
30 JlMoHbIe TUPUCTOPBI: MPUHIIMI ASHCTBUS, XapaKTEPUCTHKH, TAPAMETPHI.
31 Tpan3ucrop kak ycunutenbHbli mpudop. Cxema OB.




32 [TomeBoit TpaH3UCTOP C p-N MEPEXOAOM: MPUHIIUTI JCHCTBUS,
XapaKTePUCTUKH, ITAPAMETPHI

33 ®doTtonpueMHuKH (porope3uctop, GOTOAMO: TPUHITUI ACHCTBUSA,
XapaKTEPUCTHUKH, ITAPAMETPHI.

34 [Toka3zarenu KauecTBa yCUIMTEIBHBIX YCTPOMCTB.

35 BecrpancdopmaTopHbIi yCHIUTEb MOIITHOCTH.

36 Tunoseie cxeMbl BKIIIOUeHHS OY (MHBEPTHPYIOIIEE BKIIFOUCHHE).

37 [TocTpoeHue cxeM, peanTu3yroiX HETMHEHHbBIC CTATHICCKHE U

JTUHAMHYECKHE XapaKTEPUCTUKH 3JIEMEHTOB U YCTPOHCTB CUCTEM
ABTOMATUYECKOI0 YIPABJICHUS HA OCHOBE ONEPAIlMOHHBIX YCUITUTENCH.
Henuneitnocts Buaa «OrpaHuueHUE»

Bompocsr (3agaun) s 3aueta / qudd. 3aueta npepcraBieHsl B Tabnuie 16.
Ta6ymma 16 — Boripocs! (3amaun) mist 3auerta / audd. 3adera

Kon

Ne /i Ilepeuens BompocoB (3ama4) a1 3a4era / Iu . 3a4€Ta
P p ( A )I[ a (bq) HHIWKaTOopa

Y4eOHbIM MJIAHOM HE IPESYCMOTPEHO

[lepeuens TeM JIsi KypCOBOTO IPOCKTHPOBAHUS/BBITIONHEHUS KYPCOBOH padOTHI
MpeACTaBJICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHn TeM JUIsi KypCOBOTO TPOSKTHPOBAHMSI/BBITIOJTHCHUS KYPCOBOM paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM i KypCOBOI'O MPOEKTUPOBAHUS/BBIIOIHEHHS
B KypCcOBOi1 pabOThI

1 [TpoexTrpoBaHKe NEKTPOHHBIX YCHIINTEIbHBIX YCTPONCTB MaJION
mMomHocTu. MuauBuayansaoe T3.

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Kon

Ne n/n IIpuMepHBIii IepedeHs BOIIPOCOB ISl TECTOB
WHJUKATOpa

1 VYKakuTe Kak JOJKHBI ObITh CBA3aHBI KpUTUYECKOE 3HAUCHUE
koa¢dunmenTa oopaTHOM cBs3U PKp ¢ KoapPuirentom ycunenus K
ycuiurenst 6e3 00paTHOM CBSI3M JUIsl BOBHUKHOBEHUS! CAMOBO30YKACHHUS.
I.Bxp=1/K

2.Bxp>1/K

3.Bxp<1/K

2 OIIK-1.3.1
VYKaXuTe Kak MOBBICUTH CTAOMIIBHOCTh YAaCTOTHI TEHEPATOPA.

1. Mcrionp30BaTh CXeMbI KBapIEBBIX T€HEPATOPOB

2. Ucnonb3oBath cxembl RC-renepaTopos

3. Ucnonw3oBark cxeMbl LC-reHepaTopos

3 Pacnpenenure B npaBmiibHON MOCIEA0BATEILHOCTH AJITOPUTM
ONPEACIICHUSI SKBUBAJIEHTHOT'O COMPOTUBIICHUS LIETTH TOCTOSIHHOTO TOKa

CO CMCHIAHHBIM COCANMHCHUEM PE3UCTOPOB, MCTOJOM CBEPThLIBAHMA.
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VYxkaxure Kakoil GopMbl HanpspKeHUE HOPMHUPYETCS Ha BBIXOJIE
TpUrrepa.

1. mpssMOyTONIBHOM
2. TpeyrojabHOU

3. CUHYCOMTAJIbHOU
4. MpOU3BOJILHOMN

BriOepure 17151 yero Hy>KHbI JUOJHO-pe3UCTUBHBIE sueiiku ([IPST).

1. s peanu3anuy TUIOBBIX KYCOYHO-IMHENHBIX XapaKTEPUCTHK

2. UIsl OTpaHUYEHHUS TapaMETPOB BXOJIHOTO CUTHAIA

3. U1 OrpaHUYEHUs NapaMeTPOB BBIXOJHOIO CUTHAJIA

4. nns npeoOpa30BaHUs CUTHAJIOB IEPEMEHHOI0 TOKa B MIOCTOSHHBIH,

5. nus obecrieyeHus 3allOMUHAHNS HaNpsKEHUH MOpOroB cpabaThIBaHUS
JMOJIOB U CTYIIEHYATOr0 M3MEHEHUs KodddullneHTa nepeaadyu BX0JHOTO
Usx u onopHoro Uor HanpsiKeHU .

[Ipu nogaue cuHycOMIaTbHOTO CUTHAJIA Ha BXOJI MHTErpaTopa
MOJTy4YaeM. ..

1. hunbTp BEpXHUX YACTOT
2. GWIBTp HUKHUX YacTOT
3. ubTp CpenHUX YacTOT

[Tpu cumMMeTpUYHON KOMMYTALIMU KIIIOUEH, /IS Cllyyasi akTUBHO-




VMHyKTUBHOU Harpy3Ku, TOK B Harpy3kKe...

1. He mpepbIBaeTCs
2. mpepbIBaeTCA
3. UMEeT KPaTKOBPEMEHHBIE Pa3pPhIBBI

Bri6epuTe U3 epedrcieHHOro Mo KakoMy MapameTpy KIacCu(GUuIupyoT
YCUJINTEIHN:

1. mo pesxxumy paboThI (JIMHEHHBIC U HEIUHEHHBIE),
2. 110 KOJIMYECTBY KAaCKaJI0B YCUJICHMUS,

3. 10 DIIEMEHTHOH Oase,

4. 0 Ha3BaHUIO

[IpumecHBI TOTYNIPOBOJHUK — 3TO

1.Cmech HECKOIBKUX PA3TUYHBIX MOJIYIIPOBOIHUKOB.

2.CrnaB KpeMHHMS M TeépMaHusl.

3.ITonynpoBoaHUK, copepKaluil B HEOOIbIION KOHIIEHTPALIUU IPUMEChH
C BJIGHTHOCTBHIO, OTJINYHON OT BaJICHTHOCTU OCHOBHOTO BEILIECTBA.
4.Mexanuueckasi CMECh YaCTHI] METAJIJIa U AUDJICKTPUKA.

10

[TosrydeHne moaynpoBOJHUKOB P-TUTIA O0SCTICUNBAIOT IPUMECH
1.C BaneHTHOCTBIO MEHBIIIEH, YeM y ucxoanoro marepuania (In, Ga).
2.YersipexBanentusie (C, Sn).

3.IlaruBanentuslie (As, Sb).

4.C BaJICHTHOCTBIO OOJIBIICH, YeM Y UCXOHOTO MaTepuana.

11

CormocTaBbTe Ha3BaHUS QHCPIrCTUYCCKUX ypOBHCfI MMPpUMECHOI'O
IMOJIYIIPOBOAHUKA C HANMCHOBAHUSAMM:

(] (]

2

I

A) 3oHa poBOIUMOCTH,
b) Banenrtnas 30Ha,
B) 3anpemennas 30Ha.

3anummre BhIOpaHHbIE OYKBBI TI0J] COOTBETCTBYIOIIMMU IMppamu: 1 -
2-,3-.

12

OcCHOBHBIMU MOABUKHBIMU HOCHUTCIIIMU B IIOJTYIIPOBOAHHUKE P-THUIIA
SABJIAKOTCA:

1.951eKTpOHBI.
2.ITon0XHUTENbHBIC HOHBI.
3.0tpunarenbHbIe HOHBI.




4. JTpIpKH.

13

OCHOBHBIMHU MNOABUXXHBIMU HOCHUTCIIAMU B IOJTYIIPOBOAHHUKCE N-Tuna
SABJIAKOTCA:

1.IlonoxxutenbHbIE HOHBIL.
2.DJIEKTPOHBI.
3.01punarenbHble HOHBI.
4. JIpIpKH.

14

CorocTaBeTe Kakue 13 MMPEATOKEHHBIX ITOJABUXKHBIX HOCHUTENCH B
IIOJIYITPOBOAHHUKaX COOTBETCTBYIO:

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

N3 npenoKeHHbIX:

A) IlonoxuTesbHbIE HOHBI.

b) DnexTpoHsl.

B) OtpuniarensHbie HOHBI.

I') Abipxu.

3anuiuTe BbIOpaHHbIE LU PHI O COOTBETCTBYIOIIMMU OyKBaMM:

1- ,2-

15

ConocraBbTe BUJ MpoIiecca
A) muddysus,
b) npeiidh
HOCHTENS B TIOJIYIIPOBOJHUKE U €r0 ONIUCAHUE:
1) IBu>xeHre HOCUTENEH 3a CUET PIEKTPUUYECKOTO TMOJIS.
2) XaoTHUeCKOe TEIJIOBOE IBUKEHHUE HOCUTENEH.
3) JIBmkeHue 3a c4eT pa3HOCTU KOHIEHTPAIUH.
3anumuTe BRIOpaHHbBIE IU(PHI TOJ COOTBETCTBYIOIIMMH OyKBaMU:
A- ,b-

16

[TonynpoBonHukH. MexaHU3M 3IEKTPUYECKON TPOBOAUMOCTH. Bubl
ITOJIYITPOBOTHUKOB. [IpakTnyeckoe npuMeHeHue.

17

Jwuon. Tunel nruonoB. XapakTepUCTHKU U MAPAMETPBI TUOI0B.

18

9J'IeKTpOHHBIe KOMITIOHCHTHEI. KJ'IaCCI/I(I)I/IKaHI/IH.

19

JHuonHo-pesuctuBHbie ssueiiku ([IPS). Onpenenenue. Haznauenue.
YcnoHoe obo3naueHue JIPSI.

20

OCHOBHBIC 3JIECMCHTBI OJICKTPOHHUKHU.

21

VKaxuTe Kak J0JKHBI OBITh CBSI3aHBI CABUT (1)33 (PYC HAIIPAKCHUA
YCUIIUTCIIEM CO CABUT'OM (1)213 (OC HAIIPSPKCHUA B LIICTIH 06paTHOf/'I CBA3U
JJIs1 BOBHUKHOBCHU A CﬂMOBOBGy)K)ICHI/IH.

1. pyc + @oc = 27nn (n — 1EI0€ YUCIIO),
2. pyc + @oc = 1/2nn (n — nenoe 4ucio),
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3. pyc + @oc = 7tn (n — 1e0€e YUCIIO).

22

AMIUTUTYIHBIA MOIYJISITOP — 3TO ...

1. mpeoOpa3zoBareh MOCTOSTHHOTO CUTHAJA B IEPEMEHHBIT
(UKCUPOBaHHOMN YaCTOTHI,
2. mpeoOpa3oBaresb NEPEMEHHOT0 CUTHAIa B TOCTOSTHHBIN

3. mpeoOpa3oBaTenb MIEPEMEHHOT0 CUTHAIA B IGPEMEHHBIN JPyroi
YaCTOTBL

23

Bri6epuTe B kakux yctporictBax CAY yaiiie Bcero mpuMeHSIOTCS
BBIIPSIMUTEIH:

1. B MICTOYHMKAX TTUTAHUS,
2. B CETEBBIX (UIBTpaAX,
3. B CWJIOBBIX MIPUBOJAX.

24

Tpurrep dopmupyeT BBIXOJHON CUTHAJ MPH 110/1a4€ BXOJHOTO
CUTHAJA. ..

1. mpou3BoJIbHON (pOpMBI,
2. ompeAeEHHOTO BH/IA,
3. ¢ HyJIeBOW aMIUIMTYAOM.

25

VYKaxute npuMep NpUHIUIUAIBHON 31eKTpudeckoil cxema JIP:

26

Jpeiid Hyns B pealbHOM MHTETpaTope - 3To

1. mosBIEcHUE BBIXOJHOI'O HAITPSPKCHUA ITPU HYJIICBOM
BXOJAHOM HAIIPAKCHUU,

2. CHIDKCHHE BBIXOJHOTI'O HAIIPSPKCHUA,

3. U3BMEHEHHE YaCTOTHI BBIXOIHOT'O HAITPSIPKCHUA.

27

K HEAOCTAaTKaM pPCiKUMa CHMMCTpH‘IHOfI KOMMYTallu OTHOCUTCA:

1. moBBIIIEHHBIN YPOBEHDb MyJIbCALUI TOKA HA HATPY3Ke,
2. He cTaOUIIBHOCTH BBIXOJIHOTO HAMPSKEHUS,
3. y3Kuii qUana3oH U3MEHEHNUs CKBa)KHOCTH UMITYJIbCOB.

28

Ycunurenu kinaccupuUUpyroT 1o:

1. poxy Toka (MMOCTOSIHHBIN U IEPEMEHHBIN ),
2. IO YaCTOTHBIM XapaKTEPUCTHKAM,
3. TI0 KOJTMYECTBY KaCKaJOB YCHIICHUS,




4. 110 HAa3BaAHUIO.

29 ConocraBbTe HA3BaHUS AIEMEHTOB M UX 0003HAUYCHHUE Ha CXEME:
1.
2.
3 Il
4. | :
5. —_
A) 3azemienue.
b) Konnencarop.
B) Pe3ucrop.
I') [lepemenHbIi pe3uctop.
J1) IlepemeHHbII1 KOHIEHCATOP
3anummure BRIOpaHHBIE U(PBI TI0]] COOTBETCTBYIOMIMMHU OYKBaMU:
A- ,b- ,B- ,I'- ,I-.
30 ComocTaBbTe CXeMy BKIIOUECHHUS BBITPSIMUTEIBHOTO JHOA TS
WCCIICIOBAHMUS:
A) nipsimoit BeTBu BAX,
b) obparHoii BeTBu BAX,
CO CXeMaMH MOJKIIOUEHUSI:
(A)
&) 4{
AV (V) j+ \V4
1
Q
+
Vi O y
N
3 4
3anumuTe BRIOpaHHbIE HUQPHI 1O COOTBETCTBYIOIIMMU OyKBaMU:
A- ,b-.
31 [Topsimok pacuera Tpexda3HbIX ceTel ¢ HEPAaBHOMEPHOW HArpy3Kou ¢as:

1) onpenensoT ceueHrue MPOBOIOB, CUYUTASI HATPY3KY PABHOMEPHOI;
2) pacmpeiensioT 0 BO3MOKHOCTH Harpy3Ky Mexy dazamu
PaBHOMEPHO;

3) onpenenstot (ha3Hble WK Mexa3HbIe MOTEPU HANPSLKEHUs; 4) Ipu




HE00XO0AMMOCTH TepepacipeiessIIOT Harpy3Ky MexXay (dazamu;
5) AenaroT NpOBEPOYHBIN pacyeT.

32

HOpSII[OK pacucTa TOKOB KOPOTKOI'O 3aMbIKAHUS 110 PACUCTHBIM KPHBBIM:

1) HaXOAT pacueTHOE CONIPOTUBIICHUE;

2) HaXOJAT [0 PACYETHBIM KPUBBIM [IEPUOJUUECKYIO COCTABIISIOLLYIO
TOKAa KOPOTKOT'O 3aMbIKaHMS;

3) NpUBOJAT pacue€THOE COIPOTUBICHHE K HOMUHAJIBHOW MOILITHOCTH
BCEX F'E€HEPATOPOB B CXEME;

4) HaxonAT aOCOTIOTHOE 3HAUYCHHE TOKA KOPOTKOIO 3aMbIKAHUS /IS
TeHEPATOPHOTO HANPSKEHHUS.

33

VkaxnuTe Kakoe BKIIOUCHHUE p-n IIepexoga Ha3bIBACTCA MMPAMBIM:

1.CriocoOcTBYyOIIEE YXOIY MOABMKHBIX HOCUTENIEH OT p-N Iepexoa.
2.YBennuuBaoIee CKauoK MOTEHINANIA Ha P-N TIEPEeXo/Ie.

3.I1nroc BHEIIHEro HCTOYHUKA K p-001acTH, MUHYC — K N — 00JIacTH.
4.11mroc BHEIIHET0 UCTOYHUKA K N-00J1aCTH, MUHYC — K p — 00JIacTH.

34

VkaxnuTe Kakoe BKIIOUCHHUE p-n nepexoaa Ha3bIBACTCA O6paTHBIM.

1.Crioco6cTBYyIOIIIEE IBHKEHHIO TTOIBUKHBIX HOCUTENEH K p-N
Mepexoy.

2.1lnroc BHEUTHEr0 UCTOYHHUKA K N-00J1aCTH, MUHYC — K P — 00JIaCTH.
3.ITnroc BHENIHEr0 KCTOYHUKA K P-00JIaCTH, MUHYC — K 1 — 00J1aCTH.
4.YMeHbIIaroliee CKauoK MOTSHIIMANA Ha P-n IIepexoie.

35

Ykaxure KaKyI0 BaJICHTHOCTb obOecrieunBaeT IMOJIy4YCHHC
IMOJIYIIPOBOAHUKOB N-THUIIA:

1.TpexBanentHsie (In, Ga).

2.YetsipexBanentueie (C, Sn).

3.C BaJIeHTHOCTBIO OOJIBIIIEH, UeM y HCXOHOTO MaTepuaia (As, Sb).
4.C BaNeHTHOCTBIO MEHBIIICH, YEM Yy UCXOJHOTO MaTepurara.

36

HepeqncnnTe BUBI JICKTPUYICCKHUX IEPEXOI0B. Onumure BHUbI
QJICKTPHUYICCKUX IIEPEXO0B.

37

Haiite onpeeneHne KOPOTKOTo 3aMblkaHus B 1enu. M300pasure cxemy
KOPOTKOI'O 3aMbIKaHMUA.

38

[IpumecHbIe MOTYIIPOBOAHUKY N- U P — TUIA. DHEPTreTHUECKUE YPOBHHU.
Pacnonoxxenne ypoHs @epMu y IOJTYIIPOBOJHUKOB N- ¥ P — TUHA.

39

CeMeicTBO BOJBT-aMIIEPHBIX XapaKTEPUCTHK (poToaMO A,

40

®otoanon. Onpenenenne. [Ipunuun neiictBus. CxeMa BKIIOUEHUS B
(hOTOIMOTHOM peXKUME.

41

VYkaxute 3aBUCUMOCTh mnepuoa T konebaHui OT MHAYKTUBHOCTH L u
emkoctu C  konebarenmbHOro  koHTypa B LC-TreHeparope
CUHYCOMIaJIbHBIX KOJIEOaHUH.
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1. T=2n (LO)1/2,
2.T=2n/(LC)1/2,
3. T = 2n(LC)N(1/2).

42 AMIUTMTYIHBIA 1EMOAYIATOP — 3TO
1. npeobpazoBaTelb MEPEMEHHOTO CUTHAJA B IOCTOSIHHBIMH,
2. mpeoOpa3oBaTesib NIEPEMEHHOTO CUTHAJIA B IEPEMEHHBIH IPYToi
4acTOTHI,
3. mpeobpazoBareib MOCTOSHHOTO CUTHANA B IEPEMEHHBIH.
43 Brinpsimurenu yaiie Bcero NpuMeHsII0TCS B
1. MICTOYHUKAX MUTAHUA,
2. ceTeBbIX (HUIbTpaX,
3. CHJIOBBIX MIPUBOJIAX.
44 Baxkneiimiel xapakTepuCTUKON TpUITepa SIBISETCS €TO. ..
1. BeicTponericTBue,
2. Harpy3o04Has ClIOCOOHOCTb,
3. BXOJIHOE CONPOTHUBIICHUE,
4. BBIXO/IHOE COTIPOTHUBIICHUE.
45 Ecnun nonate Ha Bxoa u Ha auoasl VD1 VD2 nonoxurensHoe

Hanpspkenue npu +Uaon u +Ubon HanpspokeHusx

TO HOJIYUYUM XapaKTCPpUCTUKY BUJA...

U
U
/“'

U
Y Us




3.

46

WuTerpaTop NpuMeHsIOT,

1. Korjga HY>KHO YCUIIUTh MTOCTOSIHHYIO COCTaBIISIONIYIO BXOTHOTO
CUTHAJIA U CTJIAJIUTh MYJIbCAIIUU BXOJIHOTO CUTHAJIA,

2. KOT/Ia HY’)KHO YMEHBIIUTH MOCTOSHHYIO COCTaBJISIONIYIO0 BXOJHOTO
CUTHaJIa U CTJIAJUTh MYJIbCALIUU BHIXOJHOIO CUTHAJIA,

3.KOr/1a Hy’)KHO CKOMIIEHCHPOBATh TEMIEPATYPHYIO COCTABIISIOUIYIO
BXOJIHOTO CHTHAJIA.

47

KittoueBoil pexxum paboThl UCIIOIB3YETCS:

1. mpu pesneiiHOM yIpaBACHUN WK TPH MHPOTHO-MUMITYTbCHON
MOAYJIAINHU,

2. IIPpH MOBBINICHHBIX Tpe6OBaHI/I$IX K Ka4€CTBY BBIXOAHOI'O CMIHaJia,
3. mpu Tokax Harpy3ku 6osee 100A.

48

Kakue naubosee BaxkHbIe KIIaCCU(DUKAMOHHBIC MPU3HAKU YCHIIUTEEH
mst CAY?

1. pesxuMm paboTHI,

2. 9aCTOTHBIC XapaKTEPUCTUKH,

3. Ha3BaHUE,

4 XOJIUYECTBO KacKaoB,

5. Macco-rabapuTHBIE XapaKTEPUCTUKU.

49

VYkaxuTe nMpaBUWIbHYIO MOCIEN0BATENbHOCTE. [lopsok pacuera
KOJIBLIEBBIX CETEMN:

1) onpeeneHue MOTOKOB MOIIHOCTEH HAa OCTANbHBIX y4acTKaX CETH;
2) pacKOJbIIOBKA DJIEKTPUUECKON CETH;

3) onpeneneHre MOTOKOB MOIITHOCTEH Ha TOJIOBHBIX YYACTKaX CETH;
4) ompesiesieHUe TOYKH TTOTOKOpa3iena.

50

YKaKuTe Ha BOIbT-aMIIEPHBIX XapaKTepucTHKax (poroanona pabouyro
0071acTh B (POTOTMOTHOM pEKHIME.

0,) 4|
qn—o—// U

1.006macts AB.
2. O6macts BC




3.C

51

VYKaxure BOJIbT-aMIEpHbIE XapaKTEPUCTUKU (OTOTPAH3UCTOPA TIPH
JBYX 3HAYEHMSIX CBETOBOI'O OTOKA D.

Il I
D2>D1>0 I pose1s0 M p1swzs0 M p1s0250

&

1 2 3 4

52

VYKaKuTE 3HEPTeTUYECKYIO TUarpaMMy IIPUMECHOIO IOJYIIPOBOHUKA
p-Tumna.
eer—
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53

VYKaXuTe JHEPreTUUECKyI0 AMarpaMMy IPUMECHOTO MOJIYIPOBOAHUKA
N-TUIA.

=—=|" —— ——
TIPOROHMOCTH

a o {8,

€-(7=0)

Ag, 4 | BanpeerHas Ay
2 ( 30HA
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54

P-n mepexon - aTo

1.065acTh MEX1y OTYITPOBOAHUKAMU PA3JIMUHBIX THUIIOB,
COIIPHUKACAIOLINMHUCS MEXKIY COOOH.

2.00eqHeHHbIN TOJBUKHBIMU HOCUTEISIMU 3apsi/ia CJIOi Ha rpaHuLe
paszzesna AByX MOJYINPOBOJHUKOB C Pa3HbIM THIIOM IPOBOJIUMOCTH.
3.Cka4ok MoTeHIIMajla Ha FPaHULE Pa3JINYHBIX MTOJTYIPOBOJIHUKOB.

55

Ykaxure o6paTHy10 BCTBb BOHBT'aMHepHOﬁ XapaKTCPUCTHUKU OIIOPHOT'O
Auoja.

56

Omnopusiii quoa. Onpenenenne. Buapl. [Tpuamun padotsr. Cxema
BKJIIOUCHHUSL.

57

Tpanzucrop. Onpenenenue. Buasl. O603HaueHNe Ha CXeMe.

58

[Toneroit Tpanzuctop. Onpenenenue. BoIxoaHbIe XapaKTePUCTUKHI




IIOJIEBOT'O TPAH3UCTOpPA C YIIPABJIAIOIMINM P-N IEPEX0A0M U KaHaJIOM N-
trna. O0macTu HACBIIIICHUA.

59

Cratudeckue XapaKTepUCTUKU TPAH3UCTOPA B CXeMeE C OOIITIM HCTOKOM.

60

Huunctop. Onpenenenue. [Ipunuun neiicteus. BAX. IIpumenenue.

61

VYKaxuTe BOJIbT-aMIEPHYIO XapaKTEePUCTUKY (POTOPE3UCTOPA MPH ABYX
3HA4YEHHUSAX CBETOBOT'O MOTOKa D.

62

Hepnon T cnegoBanus HUMITYJIBCOB CUMMECTPUIHOI'O My.]'IbTI/IBI/I6paT0pa
OIIPCACIIACTCA KaK:

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

63

"®a30HeuyBCTBUTENBHBIN 1eMOYIIATOP" - 3TO

1. OOBIYHBIN BHIIPSIMUTEINH TIEPEMEHHOTO TOKA,
2. IEMOJTYJIATOP JJISE BXOJTHOTO CHTHAJIA C TIOCTOSTHHOU (ha3oH,
3. AeMOIYyASATOp /71l HOCTOSTHHOTO BXOJIHOTO CUTHAIA.

64

Tpurrep - 310

1. mepexIroyaronee yCTporucTBO, BEIPa0aThIBAIOIIEE HATIPSIKEHUE C
KPYTbIMH ()pOHTaMH B 33JaHHBIE MOMEHThI BpEMEHHU.

2. IepeKIII0YAr0IIee YCTPOMCTBO, BHIPAOATHIBAIOIIEE BHIXOTHOE
HAIps>KCHUEC B 3aIaHHBIC MOMCHTBI BPEMCHHU.

3. mepeKIIIoYaroIee YCTPOMCTBO, BEIPabaThIBAOIIEE 3HAUUTEIIBHOE
BBIXOJIHOE HAMPSHKEHUE MPOU3BOIBHON (OPMBI

4. mepeKIIoYaroIee yCTpOrUCTBO, BhIpadaThIBAIOIIEe 3HAYNTEIBLHOE
BBIXOZIHOE HAMPSHKEHUE B OIpeIe]IEHHBIE MOMEHTBI BpEMEHHU

65

Henuneiineie npeoGpa30BaHH51 HCIIPEPBIBHBIX CUTHAJIOB HYXHbBI JJIs:

1. MOEnMpOBaHUs HEIMHEWHBIX MPOLECCOB,
2. IOBBIIIIEHUS KauecTBa paboThl yCTPOHCTBA,
3. obecrieyeHus 3aJaHHBIX TIOKa3aTeNIel KauecTBa CUCTEMbI YIIPaBICHHS.

66

CKOpOCTB HapacCTaHUA BBIXOJAHOI'O CUTHAJIA HAa BBIXOAC MHTETpaTOpa
IponopuuoHalbHa:

1. Benuumue HAIps>KCHUA HAa BXOAC,
2. CKOPOCTH U3MCHCHUS HANIPSAKCHUSA Ha BXOAC,
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3.BpeM€HI/I 3ana3JbIBaHuA CUI'HAaJIa Ha BXO/JEC,
4. yactoTte HAITPSPKCHUA HAa BXO/JIC.

67 CyTb pabOThI YCUIIUTENS B KIIFOYEBOM PEXKHUME 3aKIIF0YATCS B!
1. Harpy3ka neproaudecku MoAKITF09aeTCs/OTKITFOYAeTCsl K UCTOYHUKY
MUTaHMS,
2. Harpy3ka mocTosiHHO MOAKII0YeHA K UCTOYHUKY IMTUTAHUS,
HaMpsHKEHHE KOTOPOTo PETyIUPYeTCsl yCUITUTENEM,
3. Harpy3ka nojkitoyaeTcsi K MCTOYHHUKY MUTaHUS Ha CTPOTO
ornpenenéHHOe BpeMsl.
68 JlaiiTe onpesieliecHue YCUITUTEIIS:
1. Ycunurenb — 3T0 YCTPOICTBO, IpeIHA3HAYCHHOE JIJISl YBETUYCHHUS
MapaMeTpoB CUTHAJIA (HAMPSKEHUS], TOKA, MOIITHOCTH).
2. Ycunurenb — 3TO YCTPOUCTBO, IPEAHA3HAYECHHOE JIJIs1 U3MEHEHUS
napaMeTpoB CUTHAIIA,
3.Yeunurenb — 3TO YCTPOUCTBO, TPEIHA3HAYCHHOE JIJIs1 BBITIOJIHEHUS
onpeaenéHHbIx 3ana4 B CAY.
69 VYKaKuTe aMILTUTYJHO-4aCTOTHYIO XapakTepucTuky (AUYX) ycunurens
MIOCTOSIHHOTO TOKA:
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70 VYKaKuTe cXeMy BKJIFOUEHHUS OMOPHOTO JUOJA.
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71 Bri6epute U3 npeioKeHHbIX XapaKTePUCTHK 3aBUCUMOCTh 0OpaTHOTO

Toka koyekropa Iko ot remneparypst T.
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72 YcTaHOBHUTE COOTBETCTBUE MEXKIY YCIOBHBIMUA 0003HAYCHUSIMH U
Ha3BaHUSAMHU JIEMEHTOB.
1. 2.
{
]
3.
A — Tpaunzucrop n-p-n,
b — Tpanzucrtop p-n-p,
B — IloneBoii TpaH3UCTOP C KaHAJIOM N-THUIIA,
I' — onepanvOHHBIN yCUIIUTEb.
3anummuTe BeIOpaHHbIe OYKBBI MO/ COOTBETCTBYIOMMUMH OykBamu: 1 —
2— ,3-
73 YcTaHOBUTE COOTBETCTBUE MEKY YCIOBHBIMU 0003HAYEHUSIMH U

Ha3BaHUAMM 3JICMCHTOB.

N

S. 6. 7.

A — ®otoauon,

b — TyHHenbHbBIN 11O,
B — Moct nuoaHbIid,

I' — Qunucrop,




I — CrabunutpoH (craducrop),

E — IlonynpoBOAHUKOBBIN AUON,

K — Pesucrop,

3 — Konnencarop,

N — Tupucrop.
3anuuuTe BhIOpaHHbIE OYKBBI 10 COOTBETCTBYIOIIMMH OykBamu: 1 —
2—- ,3- ,4- ,5- ,6- ,7-

74 3anuiuTe NociIe10BaTeIbHOCTb IEHCTBUM MPU ONPEAEICHUN
HaNpsOHKCHUs CTA0MIIN3alUU CTAOUIMTPOHA.

1. Omnpenenenue HanpspKEHUs CTaOUIM3aLMN.
2. TlocTpoeHue cxeMsl.

3. Tloctpoenne BAX.

4. IlpoBeneHue 3KCIEPUMEHTOB.

5. Haxoxnenue oopatnoii BetBu BAX crabunurpoHa.

75 YKkaxxuTe, KAKOBO CMEIICHUE Ha TPAH3UCTOPE Ta p-N-p MPH €Tro
BKJIFOUEHHH 110 CXEME C 00IIEr 0a30M.
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76 YcunutenbHbl Kackan ¢ ooueit 6azoil. Onpenenenue. [IpuHuun
pabotel. Cxema BKIIIOUCHHS.

77 YcunurenbHbIN Kackaa ¢ o0mmM SMuUTTepoM. [IpuHImn paboTsI.
O0o03HaueHNE Ha CXEME.

78 YcunutenbHbIN Kackajl ¢ 00mKM KoJuiekTopoM. OnpeseneHue.
[Tpuniun pabotsl. O603HaYEHNE HA CXEME.

79 Tpunucrop. Onpenenenue. [Ipunnun padotsl. O603HaUEHUE HA CXEME.

80 Mopynstopsl. Onpenenenue. Bunbl monynsaropos. [Ipumenenue.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00ydYeHUs, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — I[lepeueHb KOHTPOJIBHBIX paboOT




No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToauyeckue  MaTepUaibl,  OMNPEACISAIONIME  MPOLEAYPhl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJAEpKaTcsi B
JIOKaJbHBIX HOpPMaTUBHBIX akTax [YAIl, periaMeHTHpyOUUX TMOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalli O00yJarolnxcs
I'VAIL

11. Meroauyeckue yKa3aHus A1 00y4JaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOYYaOIIMXCS 110 OCBOCHHIO JICKI[MOHHOTO
MaTepuaia .

OCHOBHOE Ha3HAYEHME JIEKIIMOHHOIO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W sICHOE HW3JIOKEHHE ydeOHOoro marepuana. HasHaueHwe COBpPEMEHHOH JIEKIMU B
paMKax IUCHMILIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(OPMAIUIO 110 TEME, a B OCBOCHHUH
dyHaaMEeHTANBHBIX TpPOOJIEeM JUCHMIUIMHBI, METOJOB HAayYyHOrO ITO3HAHHSA, HOBEUIINX
JOCTM)KEHUI HaydyHOH Mblciu. B yueOHOM mporiecce JeKIUs BBINOIHIET METO0JOTHUECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKIMs pacKkpblBaeT MOHATHIHBIN anmapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOieMbl, JAAaeT LeJbHOE MPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMsble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyYEHHE OIbITa TBOPUECKOH pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-IEIOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— MOsIBJIEHUE HEOOXOJMMOro UHTepeca, He0OXOAMMOTO Ul CaMOCTOSATEIbHOU PaboThI;

— T[OJIyuyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTHSl HAYKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKalIINe TO/bI;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepual (BBIACNATH IJIaBHBIE MBICIU U
MOJIO)KEHUS, TMPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSATh HX B  pa3IHYHbIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOANMBIX TEPMUHOB U TOHSATHUH.

JIekuMOHHBI MaTepualn MOXET CONPOBOXKIAThCA JEMOHCTpalUuend CIaiIoB H
UCTOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepualia IpH MPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AETbHBIX TEMATHUK 110 IUCHUIUINHE.

CrpyKTypa nNpefocTaBieHusl JEKIHNOHHOIO MaTepuara:

- JIEKUUS C UCIOIb30BAaHUEM CIIaii/10B,

- OCHOBHBIE ITOHATHUS O IPOBOANMOCTH MOJIYITPOBOJHHUKOB,

- CTPYKTYypa MOJIyIPOBOJIHUKA,

- CTPOEHHE MOIYIPOBOJHUKOBBIX TPUOOPOB,

- BAX paznu4HbIX MOIYIPOBOJAHUKOBBIX TPHOOPOB,

- IOCTPOEHUE PA3INYHBIX WIEKTPUUECKUX CXEM Ha OCHOBAHUH,

- CBOMCTB HOJYTIPOBOJHUKOBBIX TPUOOPOB.

Jlexuu OCHOBBIBAIOTCS HA Y4EOHOM ITOCOOHH:
[Munuiako B.®., TTonskosa T.I'., [unutakos J[.B. Dnekrponnka: yueOHOe mocobue /
[Tox pen. Humakosa B.®.  CI16.: T'YAIL — 2015. — 216¢




11.2. Meroauueckue yka3aHus UIg OOYYaIOIIMXCS MO TMPOXOXKIACHUIO TMPAKTHUECKUX
3aHATHH.

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
npoliecca, 3aKIryaroiasics B BbIIOJHEHUH 00y4aroLUIMMUCS 110/1 pyKOBOJICTBOM IIpeNoiaBaTelis
KOMILJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUN U HaBBIKOB, OIbITa TBOPUECKON JESTEIbHOCTH.

Lenbr0 IPakTUYECKOTO 3aHATHUS ISl 00yUaroIIerocs siBIsSETCS NPUBUTHE OOYUYaIOIIMCS
YMEHUH 1 HaBBIKOB IPAKTUYECKOH J1€ATENBHOCTH 110 U3y4aeMON AUCLUIUINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YarOMIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKpeluvieHue, yriayOsieHue, pacIlUpeHue M JeTalu3alys 3HaHUW IpU pelleHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIOCOOHOCTEH, CAaMOCTOSITEIBHOCTH  MBIIUICHNUS,
TBOPYECKOH aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YECHUS KOHKPETHOW y4ueOHOM
JUCIUIIINHEIL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUSI MOJTYYEHHBIX 3HAHUM JUIs
BBINOJIHEHUS 33 JaHUIA;

— olecrneueHne palMOHAIBHOTO COYETAHMs KOJUICKTHBHON W MHIUBUAYAJIbHOU (GOpM
00y4eHusI.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUECKUX 3aHATHAM

Meroanyeckre yKazaHusT M TpeOOBaHHWS K NPOBEACHUIO NPAKTUYECKUX 3aHATHH
IPUBEJICHBI B CIETYIOIUX HCTOYHUKAX:

[Mvnmmakos B.®., J[.B. lIummakos, E.B. Anucumosa. [IpoekTupoBanue 31€KTPOHHBIX
YCUIIMTEIBbHBIX YCTPOICTB Manoil MomHocTu: yuedHoe nocodue. — CI16.: I'VAIL- 2015 - 99 c.

11.3. Metoauueckue yka3aHusi A7 OOYYarOIIMXCS MO BBIIOJHEHHIO J1a00paTOPHBIX
pabor.

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAJTUTUYECKON YacTel U KOHTPOJIBbHBIX MEPONIPUATUH.

BoeinonHenue nabopaToOpHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS MpPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JJaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, pa3BUTHE W JIETAM3allUsl TEOPETHUYECKMX 3HAHWM, IMOJyYeHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboThl ¢ JabOpaTopHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpebOoBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

Metoanyeckue ykazaHusi, BApUaHThl UCXOAHBIX JAHHBIX U TPeOOBAaHUS K BBIIOJIHEHUIO
71a00paTOPHBIX pabOT BBIJAIOTCS KaXI0MY CTYJIEHTY Mepel MPOBEICHUEM UCCIIeI0BaHUH.

[IpoBenenue nabopaTOpHBIX pabOT periiaMeHTHpYeTCs NpaBUIAMU OXpaHbl TpyAa M
TEXHUKU O€e30MacHOCTH, YTBEpKAeHHbIMU pekropoM ['YAIL 3aganue Ha BBINOJIHEHUE
7a00paTOpHBIX pabOT ompezensercs MpernojaBaTeieM B COOTBETCTBUUM C  HACTOSIIEH




IpOTpaMMOMl  TUCHMIUIMHBI «DJIEKTPOHUKA» M y4eOHbIM IIaHoM Hampasienus 16.03.01
(MeToauYecKne yKa3aHus MMPUBEICHBI B JICKTPOHHBIX pecypcax Kadeapsr).

CrpykTypa 1 hopMa O0TYETa 0 JabopaTopHOi padborte

Otuer o mabopatopHOi pabore wumeeT QOpMYy THUIEPTEKCTOBOTO JIOKYMEHTA,
COJICPIKaIIero 3aJlaHue Ha JabOpaTOpHYI paboTy, KPaTKHE TEOPETUYECKHE CBEACHHS IO TEME
paboThl, ONMHCAHHWE CXEM U aJrOPUTMOB, HCIOJb30BAHHBIX IPHU BBIIOJHCHUU PabOTHI,
PE3yJIbTaThl BEIYUCIUTEIBHBIX SKCIIEPUMEHTOB B BUIC IPaUKOB (qrarpamMm), a TAK)Ke BBIBOJIBI
10 UTOTaM MIPOJICIIAHHON PabOTHI.

TpeboBanus k oopMIICHHIO OTYETa O JJabOpaTOPHOH paboTe

OTuer HODKEH COJepXaTh THUTYJIbHBIA JIHCT, a €ro COAep)KaHUE JOJDKHO OBITh
odopmieno cormaco 'OCT 7.32 — 2017. HopmaTtuBHas nOKyMeHTauus, HEOOXOAMMAas JUISA
odopmiteHus, IpuBeeHa Ha IeKTpoHHOM pecypce ['Y AIL: https://guap.ru/standart/doc.

11.4. Metoauyeckue yKazaHus JUIsi OOYYalOIIUXCS [0 TMPOXOXKIACHUIO KypCOBOTO
MIPOSKTUPOBAHHUS/BBIITOJIHCHUS KYPCOBOM paOOTHI.

KypcoBoii npoekT/ paboTa MpOBOIUTCS C LEIbI0 (OPMHUPOBAHUS Y OOYYAIOIIMXCS OIBITA
KOMIUIEKCHOTO PEIIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCHOHAITBHOMN JIeITeILHOCTH.

KypcoBoii mpoekt/ paboTa TO3BOJISIET OOYYAMOIIEMYCS: Ha IPAKTHUKE MPUMEHUTH
MOJTyYCHHBIC 3HAHMUS, TTOJTyYEHHBIC B X0JI€ U3YUCHUS JUCIUTLINHBL.

CTpyKTypa NOSICHUTEIEHOM 3aIMCKU KYPCOBOTO MPOEKTa/ paboThI

1. TuTynbHBIN TUCT

2. Beenenue

3. AHanM3 TEXHUYECKOIO 3a/1aHUS

4. PacueT OKOHEYHOTO KackaJia yCuJIeHws, paboTaromiero B kiacce B

4.1. BeiOop TpaH3UCTOPOB MOIIIHOTO KacKaja YCUJICHUS

4.2. PacueT mioma y TEmI00TBO/IA U YHCa MapajlyiebHO BKIIOUEHHBIX TPAH3UCTOPOB

4.3. Pacuer BesleunH CONIPOTUBIIEHUH YPaBHUTEIbHBIX PE3UCTOPOB

4.4. PacueT TepMOCTAOMIN3UPYIOITUX PE3UCTOPOB BBIXOTHOTO KacKaaa

5. Pacder nmpenBapuTENBbHBIX KacaJ0B YCUJICHHUS

5.1. Be16op TpaH3uCTOPOB MPEABAPUTEIBHBIX KACKAI0B YCUICHHS

5.2. PacueT conpoTHUBICHUN TPOMEKYTOUHBIX KacKaJI0B YCUIICHUS

5.3. CTBIKOBKA KacKaJ0B YCUJIEHUSI MHOTOKACKaHOTO YCUIIUTEIS

6. Pacyer BHEIIHUX LieNEN YCUIIUTENSA

6.1. Pacuer koadpunrenta ycuiaeHus: 0XBaTbIBA€MOM YacTH yCHIIUTENS U Kod(dpuinenTa
nepeaayn OTpuLaTeaIbHON 00paTHOM CBSI3U

6.2. PacyeT mapaMeTpoOB BHEITHUX IIENIEH YCUITUTENS C MapauIeIbHONW OTPUIIATEIbHON
00paTHOM CBA3BIO MO HATPSKEHUIO

6.3. Pacuet TpeOyemoii TOYHOCTH U BBHIOOD TUIIA PE3UCTOPOB

7. IlpyHIMNIAaIbHAs SJIEKTPUUECKAs CXeMa YCUIINTENS

8. MaremaTnyeckoe MOIETUPOBAHNE JIEKTPUUECKON CXEMbI YCUIIUTETIS.

9. CO0pOoUHBIi YepTEXR KOHCTPYKIIUHN pa3pabOTaHHOTO YCHIIUTEIS.

10. 3axmrouenue

11. bubnuorpaduueckuii Cucok

TpeboBanust k 0(OPMIICHHIO MOSICHUTEILHOM 3aIIUCKU KYPCOBOTO MPOEKTa/ pabOThI
HopmatuBHas goxymeHTarus, HeoOxomumas uisi o(OpMIIeHHS, TpUBEICHAa Ha
anekTpoHHOM pecypee I'YAIL https://guap.ru/standart/doc.




11.5. Meroauueckue ykazaHus Juig 00y4aromuxcs M0 MPOX0XKICHHIO CaMOCTOATEIbHOM
paboTHI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE IperojaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3ao4Hoil ¢opme oOydeHus, caMocTosiTelnbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpornecce BbIMOIHEHHSI CaMOCTOSITENIbHON paboThl, Yy obOydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboOYero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUHU U CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHUM, 00eCreurBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepUOJ OOydYeHHs, TIOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
pohecCuoHaNBbHOTO YPOBHSL.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMU  CaAMOCTOSITENIbHYIO  paboTy
00y4JarOIIUXCASBISIOTCS:

— Yy4eOHO-METOAMYECKUI MaTepual o JUCLUILINHE;

— METOAMYECKHE YKa3aHUS 10 BBIMOJIHEHUIO KOHTPOJBHBIX PaldoT (g 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.6. Metoauueckue yka3zaHus JUIsI OOy4yaroIIMXCS IO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IpPEAYCMAaTpHUBAET KOHTPOJIb KadecTBa 3HAHUMU
00y4aroluxcsi, OCyIIECTBIIEMOTr0 B TEUYEHUE CEMECTpa C LIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLUIUINHBI.

Texyumuii KOHTPOJb YCHEBAEMOCTU CTYACHTOB IIPOBOJAUTCA IYTEM MOHUTOPHHIA
pe3yJbTaTOB BBIIOJHEHUs Ja0OpPaTOPHBIX pPabOT, KOHTPOJIBHBIM BOIPOCAaMH Ha 3allUTe
IPAKTUYECKUX M JIA0OpaTOpHBIX paboOT, IMyTEM IOJIY4YEHHUs OOpaTHOW CBA3M BO BpeMs
IIPOBEJECHUS JIEKLIUM.

CBoeBpeMeHHass c/lada OTYETOB IO JIAOOPAaTOPHBIM M MPAKTHUYECKUM 3aJaHHUSIM U
HOJIOKUTENbHBIN pe3ylbTaT Ha 3allUTe 3TUX PAabOT MOXET YUMUTBIBATHCS HPU IPOBEIACHUU
IIPOMEKYTOUYHOM aTTECTAL[UH.

11.7. Metoauueckue yka3aHHs Ui OOYYalOLUIUXCS MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

IIpomexxyTounass  artectanusi  OoOyyarolIMXCsl — HpeaycMaTpuBaeT  OLIEHUBaHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceost:

— DJK3aMeH — (opma OLEHKM 3HaHUM, NOJYyYEHHBIX OOydYaloIIMMCi B Ipolecce
M3YYEHHUS BCEW NUCLUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATEIbHONU paboThl, CHOCOOHOCTH
IPUMEHATh MX JUIS PELICHMs NPAKTUYECKUX 3ahad. ODK3aMeH, KaK IPaBWJIO, MPOBOJIUTCS B
MEPUOJ HK3aMEHALlMOHHOM CECCHM M 3aBEpIIACTCA aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHOY.

[Ipomexyrounas arrecrauus npoBoautcs no ®OC, mpuseaenHoMy B 1.10.3 naHHOM
paboueil mporpaMmbl AUCHUTUINHBL.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI
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