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1. Ieap, 3a1a4M U IVIAHUPYEMbIe Pe3yJIbTAThI 00yYeHHUs 10 JUCHUILIMHE

Lensto OCBOCHHUS JTUCITUTUTUHBI «CXeMOTEeXHUKa SABJISIETCS
dbopMHpoBaHHE 3HAHMM MO pa3paboTKe (PU3MUECKHX M MaTeMaTHYEeCKUX MOJeen
AIEKTPUUECKUX LIETIEH U FJIEKTPOHHBIX CXEM.

3aI[a‘IaMI/I JUCHHUIIIIMHBI ABJISIFOTCA:

- I/ISYT-ICHI/IC OCHOBHBIX XapaKTepI/ICTI/IK nu HapaMeTpOB 3J'I€KTpOHHBIX CXEM,

- Haqu/ITB aHaJ'II/I3y Hepexo,qulx HpOHCCCOB B CXEMax C y‘-IeTOM CHCHI/ICI)I/IKI/I nx
3KCHHyaTaHHH B peaHBHBIX cXeMax,

- Hay4YUTb MCTOAMKC pPaACUCTa OJICKTPOHHBIX CXEM, B TOM YHCIIC C
INPUMCHCHHUCM COBPCMCHHLIX IIPOTrpaMM CXCMOTCXHHUYCCKOI'O MOICIIMPOBAHUA (TI/IHa
MultiSim).

KoMnereHnyu 1 HHIMKATOPBl, (PopMuUpyeMble y 00yHaromuxcsl:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN KOI[ W HAMMCHOBAHUEC HHAMUKATOPA

OIIK-1.6. HemoHncTpupyer IMOHUMAaHHE
(GU3HYECKUX SBIICHUH © yMEeT NPHUMCHSTH
¢u3nveckue  3aKOHBI  JJIGKTPUYECTBA |
MarHeTM3Ma TIpU pEIICHUW THUIIOBBIX 3ajad
AIIEKTPOTEXHUKHU c MIPUMEHCHHEM
MaTeMaTHYECKOTO anmapara

OIIK-1 Cmocoben HCIIOIL30BaTh
[IOJIOKEHUs, 3aKOHBI W METOJbI
CCTCCTBCHHBLIX Hay'K U MaTEeMaTUuKHU IJIsd
peILICHMS 3a1au HUH)KEHEPHOM
NEATEIbHOCTH

OIIK-2 CnocoOeH caMOCTOSITEIHHO
IPOBOJIUTH 9KCIEPUMEHTAIbHbIE
WCCIIEIOBAHHS " UCTIOJTb30BATh
OCHOBHbIE TIpUeMbl  00pabOTKHM U
MIPEICTaBICHHS MTOTYYCHHBIX JTaHHBIX

OIIK-2.3. CnocobeH TPUMEHATH  METOJBI
aHalu3a, MOJIEIMPOBAHUS, TEOPETHYECKOIO MU
OKCIEPUMEHTAIBHOTO  HCCJIENOBAHUS  TIPH
peleHnH mpopecCHOHATBHBIX 3aa4

2. Mecto nucuuninHbl B cTpykrype OII

[MpenurecTByronme qucUILIMEbL (Moayn): @usuka, Teopus neneit u
curHanoB, @U3nUeCcKrue OCHOBBI JIIEKTPOHUKH.

[Tocnenyromme AMCHUIUIMHBL (MOyJIM): MeTo/bl aHalu3a U pacuera
AIEKTPOHHBIX CXEM.



3. CTpyKTYypa M cofep:KaHue AU CHUTLTUHbI

3.1. CTpykTypa IMCUMILINHBI
Jlnst ouHo popMbl 00yUeHUSI

Bun yuebHo# paboThl Bcero | Bcero | Cemectp
3E 4acoB 4
OBIAA TPYAOEMKOCTD JUCLHUIIJIMHBI 5 180 180
KOHTAKTHASI PABOTA* - 86 86
AYIUTOPHAS PABOTA 2.39 86 86
Jlexun 0,945 34 34
[TpakTHueckue (CeMHUHAPCKUE) 3aHATHUS 0,945 34 34
JlaGopatopHbie pabOThI 0,5 18 18
CAMOCTOSATEJIbBHAS PABOTA OBYYAIOIIEI'OCA 2,61 58 58
[IpopaboTka yueOHOTO MaTepHaia 0,61 22 22
KypcoBoli nmpoekT - 0 0
KypcoBas pabota 36 36
[TonroroBka K MPOMEXYTOYHOH aTTECTAIIUU 36 36
[TpomexyTouHast aTTeCTALIUA: 3
KP

3.2. Conep:xkanve IUCHUIUIMHBI, CTPYKTYpPHPOBaHHOEe IO pa3jejaMm H

BH/aM 3aHATHH

Paznenst Pacnpenenenune @opmel 1 | THAEKCHI THAMKATOPOB
JUCLIUILINHBI 2 TPYAOEMKOCTH BUJ bopMHUpyeMBIX
§ 10 BUJIaM y4yeOHOU pabOThl | KOHTPOJISA KOMITETEHIIN I
o = : ©
s | E| 2] B £
S lEl g 8| B
Paznen 1 10 4 - 4 2 OIIK-1.63, OIIK-1.6Y,
OIIK-1.6B
Paznen 2 10 4 - 4 2 TK1 OIIK-1.63, OIIK-1.6Y,
OIIK-1.6B, OIIK-2.33,
OIIK-2.3V, OIIK-2.3B
Paznmen 3 14 4 4 4 2 OIIK-1.63, OIIK-1.6Y,
OIIK-1.6B, OIIK-2.33,
TK? OIIK-2.3V, OIIK-2.3B
Paznen 4 28 6 10 8 4 OIIK-1.63, OIIK-1.6V,
OIIK-1.6B, OIIK-2.33,
OIIK-2.3V, OIIK-2.3B
Paznmen 5 10 4 - 2 4 OIIK-1.63, OIIK-1.6VY,
OIIK-1.6B, OIIK-2.33,
TK3 OIIK-2.3V, OIIK-2.3B
Paznen 6 20 6 4 6 4 OIIK-1.63, OIIK-1.6V,
OIIK-1.6B, OIIK-2.33,
OIIK-2.3V, OIIK-2.3B




Paznen 7 16 6 - 6 4 OIIK-1.63, OIIK-1.6V,
OIIK-1.6B, OIIK-2.33,
OIIK-2.3V, OIIK-2.3B

Kypcosas pabora 36 36 OMkp OIIK-1.63, OIIK-1.6Y,
OIIK-1.6B, OIIK-2.33,
OI1K-2.3V, OIIK-2.3B

OK3aMeH 36 36 oM OIIK-1.63, OIIK-1.6V,
OIIK-1.6B, OIIK-2.33,
OIIK-2.3V, OIIK-2.3B

UTOTO 180 34 16 34 94

3.3. Conep:xkanue JUCHUNTIHHBI
Paznen 1. JInoasl U JUOIHBIC CXEMBI.

Tema 1.1. [TomynpoBOJHUKOBBIE THO/IBL.
Xapaxmepucmuxu u napamempul NOJIYNPOBOOHUKOBHIX OUOO08.

Tema 1.2. Cxembl Ha OCHOBE TMOJIOB M CTAOUIIUTPOHOB
Cxemvl 00HOGA3HBIX U MpexasHviX GuiNpAMUMENeU, CXeMbl GKIIOYEHUs
8APUKANO8, UMNYIbCHBIX 0U0008. CMaduIu3amopsbl HANPANCEHUS Ha CMadUIUmMpoHe.

Paznen 2. [TomynpOBOTHUKOBBIE TPAH3UCTOPHI.

Tema 2.1. bunonspHslie TpaH3UCTOPHI.
Xapaxmepucmuku, napamempsl U O0COOEHHOCMU NPUMEHEHUs OUNOJIAPHBIX
MPAH3UCMOopos.

Tema 2.2. TloseBble TPAH3UCTOPBI.
Xapaxmepucmuku, napamempvl U 0COOEHHOCMU NPUMEHEHUs NONeblX
MPAH3UCTNOPOE U OUNOTAPHBIX MPAHZUCMOPOE C U30aUposanHvim 3ameopom (IGBT).

Paznen 3. @UnbTphl 3JIEKTPUUECKUX CUTHAIIOB

Tewma 3.1. YacToTHBIC (QUITBTPHI.

Ipunyun pabomsi, knaccuguxayus @uiompos. Ilaccusnvlie u axmuseHvle
Gunempeol.

Tewma 3.2. IlaccuBHBIE YaCTOTHBIE (PUIIBTPHI.
Paboma naccusnozo @uirvmpa nusicneu uacmomer (A4X, @YX). Paboma
naccusnozo gunvmpa Hudxchet yacmomsi (A4X, ®YX).

Paznen 4. Ycuiurenu 31eKTPUYECKUX CUTHATIOB

Tema 4.1. IlpuHUMOBI T[OCTPOEHUSA, TMApPaMETPbl M  XapaKTEPHUCTUKU
YCUIIATEIIEH.

Yeunumenu snexmpuueckux cuenanos Obwue ceedenus. Knaccugpurayus
yceunumeneu. Knaccol ycunenus.

Tema 4.2. YcunurenbHble Kacka/ibl Ha OUMOISIPHBIX TPAH3UCTOPAX.
Cxemvl @KnIOUeHUs ycunumenei HA OUNONAPHLIX MPaH3ucmopax. Aunanus




kackaoa ¢ O3 no nocmosiHHOMY U NePeMeHHOM) MOKAM. Ycunumenbhvili KACKAO C
00WUM KOJIEKMOPOM

Tema 4.3. VYcunutenbHble Kackaabl Ha  IOJIEBBIX  TPAH3UCTOPAX.
N30upartenbHble YCUITUTEIH.

Cxemul 8KII0UeHUs ycUIUmenel Ha Noaesblx mpansucmopax. Auanus xackaoa c
OU no nocmosinHomy u nepemerHHomy moxam. Ycunumenovuwiii kackao ¢ OC.

Paznen 5. Teopus oOpaTHBIX CBsI3ei

Tema 5.1. Buasl oOpaTHBIX CBsI3EH.
Cxembl cHamus cueHanos obpamuou cea3u. Cxemvbl 66edeHUs CUSHALA
00pammuoul ces3u.

Tema 5.2. BnusHue oOpaTHBIX CBsI3ed Ha NapamMeTpbl U XapaKTEPUCTUKH
YCUITATEIIEH.

Brusnue cuenana obpammoii ceazu Ha Kodghpuyuenm ycuienus, 6xooHoe u
8LIXOOHOE CONPOMUBTIEHUE YCUTUMET.

Paznen 6. Buapsl ycunureneit u npeobpas3oBaTelieil dJ1eKTPUUYECKUX CUTHAIOB

Tema 6.1. Ycummurenn MOITHOCTH.
Knaccugpurxayus, npunyun pabomsi, 0CHOBHbLE CXEMDL.

Tema 6.2. Ycuiurenu nocTossHHOTO Toka. JuddepeHimanbabie yCHIUTENN.
Knaccugurxayus, npunyun pabomet, 0CHOBHbIE CXEMbl

Tema 6.3. OnepaniioHHBIE YCUTUTEIH.
Muxkpocxema — onepayuonnoeo  ycunumens.  YcunumenvHvle — cxemvl  Hd
onepayuoHHOM ycuiumerne.

Paznien 7. ' enepatopHble 1 UMITYJILCHBIE YCTPOKCTBA

Tema 7.1. I'eneparopsi.
Ilpunyunvr  nocmpoenus  2eHepamopos  INEKMPUYecKuUx  KoaeOanull.
I'enepamopuvl capmoHuueckux Koaeoanui.

Tema 7.2. UIMnyJibCHBIE YCTPOMCTBA.
lapamempor  umnynvca. Hmnynvcuolii  pedxcum pabomvl onepayuoHHO20
yeunumens. Komnapamop. Tpuezep [lImumma na onepayuonrom ycuiumeie.

Tema 7.3. TpaH3UCTOPHBIN KITHOY.
Tpanzucmopnoui ka4,  npunyun — pabomwvl.  Cxemvl  npumeHeHusl
MPAH3UCTNOPHO20 KII0YA.

3.4. TeMaTH4YeCKHil IVIAH NPAKTHYECKHUX 3AHATHI

3ansitue 1. [1onynpoBOJHUKOBBIE THOIBI.

3anstue 2. PacueT cxem Ha OCHOBE JIMOJIOB ¥ CTAOUITUTPOHOB.

3anstue 3. XapakTEepUCTHKH, IapaMeTpbl U OCOOCHHOCTU TMPUMEHEHHS
OUMOJNSPHBIX TPAH3UCTOPOB.



3anatue 4. XapaKTepUCTHKH, MapaMeTpbl U OCOOCHHOCTH MpPUMEHEHUs
MOJIEBBIX TPAH3UCTOPOB U OUIOJSPHBIX TPAH3UCTOPOB C U30JUPOBAHHBIM 3aTBOPOM
(IGBT).

3ansTue 5. PacueT nacCUBHBIX (PUIBTPOB HIXKHUX YacCTOT.

3ansTue 6. PacueT macCUBHBIX (PUIBTPOB BEPXHUX YACTOT.

3ansTue 7. Pacuer yCUIMTENbHBIX KACKAJ0B Ha OUMOJSPHBIX TPAH3UCTOPAX T10
MTOCTOSTHHOMY TOKY .

3anrsTue 8. Pacuer yCHIMTENBHBIX KacKaJ0B Ha OMITOJSPHBIX TPAH3UCTOPAX 10
MEPEMEHHOMY TOKY.

3anarue 9. PacyeTr ycHMIMTENbHBIX KAacKaJoB Ha TOJEBBIX TPAH3UCTOpaxX IO
MIOCTOSTHHOMY TOKY.

3arstue 10. Pacder ycuiauTenpHBIX KacKaJoOB Ha TOJIEBBIX TPAH3UCTOpAX IO
nepeMeHHOMY TOKy. M30uparenbHble yCUITUTENH.

3anstue 11. BrnusHue oOpaTHBIX CBsI3€M Ha MapaMmeTpbl U XapaKTEPUCTUKH
YCHJIUTEIICH.

3austue 12. Yceuanrenn MOIIHOCTH.

3ansTue 13. Ycumurenn nocTosHHOTO Toka. JuddepeHimanbabie yCHIUTETU

3anstue 14. OnepauuoHHbIE YCUITUTEIN

3anstue 15. I'eneparopsl

3anstue 16. MynbscHbIE yCTpoOKCTBa

3ansarue 17. TpaH3uCTOPHBIN KITtOY

3.5. TemaTu4yeckuii IV1aH JJ1a0OPATOPHBIX padoT

3ansTtue 1. Ananus pabotsl maccuBHBIX GunbTpoB yactoT (PHY u ®BY).

3anstue 2. MHcecnepoBaHuwe yCWIMTENBHOTO Kackajla Ha OUIOJIIPHOM
TPaH3UCTOPE.

3anstue 3. MccnenqoBaHue yCUITUTEIBHOIO Kackajia Ha TI0JIEBOM TPAH3UCTOPE.

3anstue 4. OnepalluOHHBINA YCUIUTETD

3.6. KypcoBoii npoekT /KypcoBasi pa6oTa

Tema KypcoBOro npoekTa:

Pa3pabGoTtaTe ycunuTelb NEPEMEHHOTO TOKa Ha HWHTerpainbHbix OV s
YCWJICHHSI CUTHAJIA 33JJaHHON aMIUIMTYbl, UMEIOIIMIA B IHUANa30HE TeMIepaTyp OT -
20 C o +60 C caenyromnue napaMeTpsl (mapaMeTpsbl 0 BAPHAHTAM )

N | damums Er, | Rr,kOM | Ra,Om | Un, Fua,I'n | Fs, AKuU,% | Cnan 3a

IL. MB B kI’ npeaenaMu

b1 TOJIOCHI
MPOITYCKaHUS

1. | Usanos B.B. 5 10 10 8 50 15 1,0 20 nb/nex




4. OueHuBaHHE Pe3yJIbTATOB 00y4eHUs!

OneHuBaHUE pe3ysnbTaTOB OOyUYEHHUS IO JUCLUIUIMHE OCYILECTBISETCS B
paMKax TEKYLIero KOHTPOJS M IPOMEXKYTOUHOH aTTecTalliy, NPOBOJUMBIX IIO
oabHO-perTuHroBoi cucreme (bPC).

[IIkayia OEHKH Pe3ybTaTOB O0YUYEHHUS 10 JUCIUILUIMHE:

YpoBeHb c(hOpMHUPOBAHHOCTH
MH/IMKAaTOpa KOMIETEHIMH
Bricokuii Cpenuuit Hxe Huzknit
3aruianu- CpCAHEro
Kon Kon POBAHHBIE | o1 85 110 100 | or 70 10 84 | 0T 55 10 69 | 0T 0 10 54
KOMIIe- | WHAWKATOpA |pe3yJbTaTh
TEHIMU | KOMIETEHIMH [00y4eHUs 10 LHxana oneHMBaHHA
JOUCHUTLINHE VIOBIET- HCYIOB-
OTJINYHO XOpOLIO JETBOPH-
BOPUTEIHHO
TEJIHO
3aYTEHO HE 3a4TE€HO
3HaTh: OCHOBHbIE (DU3MYECKHE 3aKOHbI  JJIEKTpUYECTBA U
MarHeTH3Ma, METOAMKY PEIICHUS THIIOBBIX 3a/a4 JJIEKTPOHUKHU C
IpPUMEHEHHEM MaTeMaTUYeCcKoro anmapara.
3HaeT B | 3HaeT 3HaeT HE  3HaeT
HOJTHOM OCHOBHbIE OCHOBHBIE OCHOBHbIE
o0beme ¢usnueckue | pusmueckue | GU3NIECKU
OCHOBHbIE 3aKOHBI 3aKOHBI € 3aKOHbI
duznyecKue | MEKTPUUEC | AIEKTPUUYEC | DIIEKTpUYE
3aKOHBI TBa U | TBa U | CTBa U
AIIEKTPUYEC | MarHeTU3Ma | MarHeTHU3Ma | MarHeTHU3M
TBa U |, METOOUKY |, HE 3HaeT | a, HE 3HaeT
MarHeTu3Ma | pereHus METOAMKY METOHKY
, METOJMKY | THIIOBBIX peLeHus peleHus
pelieHus 3a1a4 THUTIOBBIX THUTIOBBIX
TUIIOBBIX IEKTPOHUK | 3a/1a4 3a1a4
3aj1a4 u C | DJIGKTPOHMK | BJIEKTPOHU
OIK-1 | OMK-16 AJIEKTPOHUK | MPUMEHEHU | U C | Ku C
U clem NPUMEHEHH | IPUMEHEH
NPUMEHEHHU | MaTeMaTuye | eM uem
eM CKOTO MaTeMaTH4e | MaTeMaThuy
MaTeMaTHue | ammapara CKOTO €CKOro
CKOTO anmapara anmapara
anmapara
YMEThb: MpPOBOAWTH aHaIU3 pabOThl YCTPONCTB aHAJIOroOBOM
AIIEKTPOHUKH M ONPENEIATh O Pe3yIbTaTaM aHAJIN3a UX NapaMeTphl
B  IIOJHOM | yM€eT COBEpIIAET | HE yMEeT
Mepe yMeEeT | IPUMEHATh | HerpyoOble IPUMEHSTh
NPUMEHSTh | OCHOBHBIC OIITNOKH OCHOBHBIE
OCHOBHBIE ¢busnyeckue | npu dusnuecku
¢buznyeckue | 3aKOHbI pelieHus € 3aKOHBI
3aKOHBI JIEKTPUYEC | TUIIOBBIX JNIEKTpHUE
AIIEKTpUYEC | TBA U | 3aj1a4 CTBa u
TBa U | MarHeTu3Ma | 9JeKTPOHUK | MarHeTH3M
MarHeTu3Ma | mpu " cla npu




npu pelieHus MPUMEHEHU | peUIeHUs
peleHus THUTIOBBIX eM TUTIOBBIX
TUIIOBBIX 3a1a4y MaTemaruue | 3ajad
3aga4 JEKTPOTEX | CKOTO IIEKTPOHH
AIIEKTPOHUK | HUKU c | anmapara KU C
u C | IpPUMEHEHU PUMCHEH
IPUMEHEHU | €M uemM
eM MaTeMaTH4e MaTeMaTu4
MaTeMaThye | CKOro €CKOTo
CKOTO amnmapara amnrmapara
anmnapara

HaBbIKAMH aHanmu3a MW o0paboTku  HHpOpMALUH,

HE0OXOIMMOM JIsl pacyeTa 3JIEKTPOHHBIX CXeM
BJaJ€eT B | BIAJCET BJaJIeeT HE BIIAjIeeT
MOJTHOM HaBbIKaMH | 0a30BBIMH | HaBBIKaMU
mepe aHaJIM3a W | HABBIKAMH | aHAJHW3a W
HaBbIKAMH | 00pabOTKK | aHanW3a | | 00pabOTKH
aHam3a W | mHpopMaIy | oopaboTku | wHpOpMAIT
00paboTku | U, uHpopManu | uu,
uHpopmaiu | HeoOXxoauM | H, He00Xo1
u, oif JUIg | HEOOXOoAUM | MOM s
HEoOXoauM | pacuera o Ui | pacdera
oif JUIA | OJIEKTPOHH | pacueTa JNEKTPOHH
pacuera BIX  CXEM, | JJIGKTPOHH | BIX  CXEM,
DIIEKTPOHH | COBEpIIAET | bIX  CXE€M, | COBEpIIaeT
BIX CXEM HerpyObIe COBepIIaeT | rpyoble
OILIMOKHU MHOTO OIINOKHU
HEerpyObIX
OIINOOK

OIIK-2

OIIK-2.3

3HAaTh: OCHOBHBIEC CXEMbI AHAJIOTOBOW 3JIEKTPOHUKH, UX MapaMeTpPbl U
0Cc00EHHOCTH paboThI

3HAET B
MOJIHOM
Mepe
OCHOBHEIC
CXEMBI
aHaJIOTOBOM
AIIEKTPOHUK
U, X
napameTpbl
51
0COOEHHOCT
U paboThI

3HAeT
OCHOBHEIE
CXEMBI
aHaJ0roBOM
INEKTPOHUK
I/I’
COBEpIIIaeT
Herpyosble
OIINOKHU
npu
OIMCAaHUH
uX
rapaMeTpoB
i1
0COOEHHOCT
et paboThl

3HAET
0a30BbIC
CXEMBI
aHaJIOTOBOH
IIEKTPOHUK
U, X
OCHOBHBIE
napameTphl,
MOJKET
ommMcaTth B
oonmx
geprax UX
pabory,
coBepIas
HerpyoOsbie
OIIINOKH

HE  3HaeT
UIU IIJI0XO0
3HAET
0a3oBbIC
CXEMBI
aHaJIOr0BO
"
AJIEKTPOHU
KH, He
OpPUCHTUPY
eTcsi B HX
napamerpa
X u
0CO00EHHOC
TSIX
paboThl,
CoBepIIacT
rpyOsbie
OILINOKHU

YMETB: MPOBOAUTH aHAIW3 U pacdeT INPOLECCOB, MPOUCXOIAIIUX B
0a30BbIX (YHKIMOHAJIBHBIX Y3J7aX CHJIOBOM JJIEKTPOHHMKH, B TOM




YUCJIE C HCIIOJIB30BAHHUEM IIPOTIPpaMMHBIX

CPEACTB KOMITBIOTEPHOTO

1 1 poBoit

QJICKTPOHHUKH U MUKPOITPOLC

MOJICIIMPOBAHUS
B nonnoi yMeer yMeeT HE yMeeT
Mepe YMEET | MPOBOAUTH | IPOBOJUTH | MIPOBOAUTH
MPOBOAMUTH | aHATU3 aHan3 aHaIIN3
aHau3 paboThI paboThI paboTbl
paboThI OCHOBHBIX | MPOCTEUIIN | YCTPOMCTB
YCTPOMCTB | YCTPOMCTB | X aHaJIOr0BO
AQHAJIOrOBOM | aHAJIOTOBOM | YCTPOMCTB | i1
AJIEKTPOHUK | 3JIEKTPOHUK | aHAJOTOBOW | AJIEKTPOHU
uu U AIIEKTPOHUK | KU U
ONpEAEIATh | ONpPENEATh | U, OTIpEeIIAT
1o o COBepUIaeT | b MO
pesyibTara | pe3yibTaTa | OIIMOKH pe3yJsibrarta
M aHaluM3a | M aHaju3a | [pu M aHalu3a
170'¢ ux OTIPENIeNICHN | MX
napaMmeTpbl | mapaMeTphl, | U UX napaMmerp

COBEpIIAET | MApaMETPOB | bl,
HerpyoObie 1o coBepIIaeT
OLINOKHU pe3ynbprata | rpyOble
M aHaJlM3a | OIMOKHU
BJIa/IETh: METOJAaMH aHaJIM3a U pacuyeTa OCHOBHBIX CXEM aHaJOroBOMU

CCOpHOﬁ TCXHHUKHU

HE BJIAJEET
BJajeer B | BIIAAEET BJIAJICET
. METOIaMU
IIOJIHOM METOLaMU METOJaMU
agam3a u
Mepe aHaJiM3a M | aHajuu3a |
pacuera
BJIAJIEET pacyeta pacuera "
Ny MPOCTEHII
METOJAMH OCHOBHBIX MpOCTEeNIIN
X  CXeM
aHaIM3a U | CXEM X CXEM
o . | aHaJIoroBO
pacuera aHAJIOTOBOM | aHAJIOTOBOM i
OCHOBHBIX AJIEKTPOHUK | AIEKTPOHHK
AJIEKTPOHU
cXeM U, U, -
=d ]
aHaAJIOTOBOM | COBEpIAEeT | COBEpIIAET
COBEpIIAET
AIIEKTPOHUK | HETpyObIe HerpyObIe
rpyOsbie
" OLIIUOKH OIINOKH
OLIUOKH
OHCHO‘IHBIC MaTepI/IaHBI JUJIA HpOBGI[CHI/IH TeKymero KOHTpOJ'I?I nu

IIPOMEKYTOUHOM aTTecTanuu npuBeneHbl B Ilpunoxenun k paboueil mporpamme
JVCLHUTUIAHBI.

[TonHBIN KOMIUIEKT 3aJlaHUl U MaTepuagoB, HEOOXOIUMBIX ISl OLICHUBAHUS
pe3ynbTaTOB O0yUEHHUS 10 AUCIUILUIMHE, XPAHUTCS Ha Kadeape pa3padoTUHKa.



5. Y4eOHO-MeTOIM4YecKoe U HH(POPMALIMOHHOE o0eciedeHne JUCHUILIHHbI
5.1. YueO0HO-MeTOOHYECKOE 00ecIieueHne
5.1.1. OcHoBHas nuTeparypa

1. MukymH, A. B. CxeMOTeXHHKa COBPEMEHHBIX TEICKOMMYHUKAIIMOHHBIX
ycTpoiicTB / A. B. Muxymus. — Cankr-IlerepOypr : Jlanp, 2023. — 256 ¢. — ISBN
978-5-507-45542-3. — Texkct : aneKkTpoHHbIN // JlaHb : 2JEeKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/311849.

2. I'yces, B. I'. DnexkTpoHnKa U MUKPOIPOIIECCOPHAs TEXHUKA : yuyeOHHK / B.
I'. T'yces, FO. M. I'yceB. — Mocksa : KnoPyc, 2022. — 798 ¢. — ISBN 978-5-406-
08700-8. — URL: https://book.ru/book/941129 — TekcT : 31€KTPOHHBIA.

3. AuacensMm, A. V. BBenenne B TEOpUIO TIOTYIPOBOJHUKOB : y4eOHOE ocoome
/ A. N. Aacensm. — 4-¢ uzn., crep. — Cankr-IletepOypr : Jlanb, 2022. — 624 c. —
ISBN 978-5-8114-0762-0. — TekcTt : snekTpoHHBIA // JlaHb : 3IEKTPOHHO-
oubnmoreunas cuctema. — URL: https:/e.lanbook.com/book/212255 (mara
obpamenus: 30.05.2023).

5.1.2.JlononHuTeNBHAS JIUTEPATYPA

1. Per JIxk. IlpomMbinuienHas anektponuka. - Mocksa : JIMK IIpecc, 2016. -
1136 c. - ISBN 978-5-97060-218-8. - URL:
https://ibooks.ru/bookshelf/384401/reading

2. CXeMOTEXHUKa aHAJOTOBBIX AIIEKTPOHHBIX YCTpoicTB. Teopus : yueOHO-
Meroanueckoe nmocobue / cocraBurenu I'. M. [leiikoBa, A. A. KykoB. — Tomck :
TI'Y, 2013. — 232 ¢. — Texkcr : a5ekTpoHHbIH // JIaHb : 3J€KTPOHHO-OMOIMOTEYHAS

cucrema. — URL.: https://e.lanbook.com/book/80897.
3. TpaBun, I'. A. CxeMoTexHHKa U pacdeT OecTpaHC(HOPMATOPHBIX YCUITUTEICH

uctp. — Cankr-IlerepOypr : Jlanp, 2022. — 152 c. — ISBN 978-5-8114-3667-5. —
Tekcr : snexkTpoHHbId // JlaHb : 35IeKTpOHHO-OMONMOTEeyHass cuctema. — URL:
https://e.lanbook.com/book/206834 (nata obpamenus: 30.05.2023).

4. PadukoB, P. A. DieKTpoHHBbIE LIETIH U CUTHAJbl. AHAJOrOBbIE CUTHAJBI U
ycTpoiicTBa : yueOHoe nocooue / P. A. PapuxoB. — Cankr-IletepOypr : Jlans, 2022.
— 440 c. — ISBN 978-5-8114-2695-9. — Texkct : anekrtpoHHbldi // JlaHb :
3JIeKTPOHHO-OnOmoteynas cuctema. — URL: https://e.lanbook.com/book/209978.

5. byp6aesa, H. B. COopHuK 3a7a4 MO MOJIYIPOBOJHUKOBOW AJIEKTPOHUKE :

yueOnoe mocobme / H. B. byp6aesa, T. C. Jlnempomckas. — Mocksa :
OU3SMATIINT, 2006. — 168 c. — ISBN 5-9221-0402-0. — Texkcr : 2JIeKTPOHHBIH //
Jlanb : AIIEKTPOHHO-OUOIMOTeUHAS cucrema. — URL:

https://e. lanbook com/book/2126 (mara oopamenus: 30.05.2023).



5.2. MudopmanuonHoe odecrnevyenue

5.2.1. D1eKTpOHHBIE U UHTEPHET-PECYPCHI

iﬁl HanmeHoBaHUE SIIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccbuika

1 |DaexTpoHHO-OHOIHOTEUHAS cucTeMa «JIaHb» https://e.lanbook.com/

2 |DnexTponHO-0MOIHOTEUHAs crcTeMa «iDOOKS.ruy https://ibooks.ru/

3 |DnekrpoHHO-0MOIMOTEUHAs crcTema «DOOK.ruy https://www.book.ru/

4 | DHIMKIONEIUH, CIIOBAPHU, CIIPABOYHHUKH http://www.rubricon.com
5 [ITopran "OtkpsiToe 0Opa3oBanue" http://npoed.ru

5.2.2. Ilpodeccuonanbapie 0a3pl maHHbIX / MHpOpMaIOHHO-CIIPaBOYHBIC
CUCTEMBI

Ne HaumenoBanue Aspec PeskiiM 1OCTVIA
n/m | mpodeccuoHaIbHBIX 0a3 JaHHBIX AP AocTy
1 Poccuiickas HauuOHAbHAS http://nlr.ru/ http://nlr.ru/
OubIMoTeKA
2 Enunoe OKHO pocTyna K http://window.edu.ru/ http://window.ed u.ru/
00pa30BaTesIbHbIM pecypcam
3 [Web of Science https://webofknowledge.com/ E(t)trﬁ)]s}://webofknowledge.
4 |Scopus https://www.scopus.com https://www.scopus.com
5 |KubGepJlennnka https://cyberleninka.ru/ https://cyberleninka.ru/
Hayunas snextpoHHas Oubnnoreka Il T
6 cLIBRARY RU http://elibrary.ru http://elibrary.ru
Hanwonanouas 3IIEKTPOHHAS . .
7 GubonoTexa (HIB) https://rusneb.ru/ https://rusneb.ru/
8 |Texuuyeckas OuOIMOTEKA http://techlibrary.ru http://techlibrary.ru
9 |IEEE Xplore www.ieeexplore.ieee.org www.ieeexplore.ieee.org
10 |Springer WWWw.springer.com WWWw.springer.com
11 |«KOHCYIBbTaHT ILIFOCH http://www.consultant.ru/ http://www.consultant.ru/

5.2.3. JIunieH3MOHHOE W CBOOOJAHO  PAacCHpPOCTpaHIEMOE  IPOTPAMMHOE
obecricueHUe UCITUTIIINHBI

PexBU3UTHI
Ne | HaummenoBaHue mporpaMMHOIO
Onucanue MOITBEP K IAFOIITUX
n/m obecrieyeHus
JIOKYMEHTOB
1 Microsoft Windows 7|ITonp30BaTeNbCKAS 3A0
ITpodeccuonanpuas (Pro) OTIEpAIIOHHAS CHCTEMA "CodrJlaitaTpeiin"




Ne2011.25486 oT
28.11.2011 Hewuckir.
npaBo. beccpoyno
Haxer HPOTPAMMHOTOl oy 5o imas mumensus
Spectrum Software Micro-Cap 12 obecneyeHms M Henckon., paBo.
CXEMOTEXHUYECKOTO
beccpouno
MOJICJTUPOBAHUS
ITakeT mporpaMMHBIX IIPOJLYKTOB 3A0
Microsoft Office Standard 2007 coe >1<ap Hg 5 P Hyl;e(;e "CodrJlaitaTpeiin"
Russian OLP NL Hef) 61)’(0 I‘fMHe odpmenie 2212010 or
AcademicEdition+ A 04.052010  Hewmckm.
IIPOrPaMMBbI
1paBo. beccpouHo
CsoOomHast  JHILEH3UA
Bpaysep Chrome CucreMa morcka uHGOpMAIUU B Hercxr 1paso
CETH UHTEPHET ) )
beccpouno
I1O nnsa a¢dexTuBHOrO OHNIAKH-|CBOOOIHAS  JTUIICH3US
LMS Moodle B3aMMOJICHCTBHS TpenofaBaresis|Henckir. IpagBo.
U CTyJICHTA Bbeccpouno

6. MaTepuaJIbHO-TeXHHYECKOE O0ecnevyeHue JUCITUTITIMHBI

Haumenosanue HaumenoBanue yueOHOU
BHJIa y4eOHOM ayIUTOPHH, [Tepeuenr HEOOXOAUMOTO 0OOPYIOBAHUS U
paboThI CHeIHalIu3UpOBaHHON TEXHUUYECKUX CPEICTB O0YUCHHS
naboparopuu
Jlexuumn VYyeOHas aynuTopus ais CneunanusupoBaHHass ~ ydyeOHass ~ MeOeb,
MIPOBEICHUS 3aHATUI TEXHUUYECKHE CPEJCTBA OOY4YEHHs, CIyXallue
JIEKIMOHHOIO TUIIA JUIs TIpeAcTaBiieHus ydeOHOW uHpopmanuu
Oonpmiod  ayauTopuM  (MYJIbTUMEAUHHBIN
MIPOEKTOP, KOMIBIOTEp (HOYTOYK), OJKpaH),
JIEMOHCTpAIlMOHHOEe 000py/nOBaHue, y4eOHO-
HaTrIsIHbIE TOCOOHS
[IpakTuyeckue |YueOHas ayaTuTOpUS IS Crenunanu3upoBaHHass ~ y4yeOHas ~ MmeOeb,
3aHATHUS MIPOBEICHUS 3aHATHIA TEXHUUYECKHE CpeacTna oOyueHus
CEeMHUHApPCKOro THIIA, (MyJbTUMEIMHHBIA ~ IPOEKTOP,  KOMIIBIOTED
IPYNIOBBIX U (HOyTOYK), 9KpaH) u Ap.
WHIMBUIYaIbHBIX
KOHCYJIbTAaIlUH, TEKYILETO
KOHTPOJISL U TPOMEKYTOUHOM
aTTecTaluu
Jlaboparopubie |KoMIBIOTEpHBIH Ki1acc ¢ Crnenunanu3upoBanHas yuebnas mebenp Ha 30
paboThl BbIX07IoM B HTepHeT A-405 | mocamounbix  mect, 16  KOMIIBIOTEPOB,

TEXHUUYECKHE CPEJCTBA OOyueHUs: (MyIbTHME-
JTUWAHBIA  TIPOEKTOpP, KOMMBIOTEP (HOYTOYK),
9KpaH), MPOrpaMMHOE 00eCTIeYeHHE

KommnsrorepHslii kinace ¢
BbIxozoM B uTepuer A-410

Crienmanu3upoBaHHas ydeOHast meOenp Ha 29
MOCAIOYHBIX ~ MeCT, 16  KOMIIBIOTEpOB,
TEXHUYECKHE CpeACTBa OOy4YeHHS (MyJIbTHMeE-
TUUHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKaMEPHI, MPOrpaMMHOE
obecrieyeHne

KomnsrorepHslii kinacc ¢

CrnennanusupoBanHasi yuyebHas mebenb Ha 30




BbIX0ZI0M B MHTEpHET B-600a| mocagouHbix MECT, 30 KOMIIBIOTEPOB,
TEXHUUYECKUE CPEJCTBA OOyueHUs: (MyIbTHME-
JTUWAHBIA  TIPOCKTOpP, KOMIBIOTEp (HOYTOYK),

JKpaH), BHJICOKAMEPHI, MPOrPaMMHOE

o0ecrieueHue
CamocrositenbHas |[KOMIIBIOTEPHBIN KJ1acC C Crienmanu3upoBanHasi yuebnas meOenp Ha 30
pabora BbIx0ZI0M B UHTEpHET B-600a| mocagounsix  mect, 30  KOMIBIOTEPOB,

TEXHUYECKHE CpeAcTBa OOydYeHHs (MyJIbTHMeE-
JTUWAHBIA  TPOCKTOpP, KOMIBIOTEp (HOYTOYK),
JKpaH), BHJICOKAMEPHI, MPOrPaMMHOE
o0ecrieueHue

Crnenuanu3upoBaHHas MeOelb, KOMITBIOTEPHAS
TEXHHMKA C BO3MOXKHOCTBIO BBIXO/1a B IHTepHET
u obecnieuenueM jaoctymna B DMOC, skpaH,
MYJIbTUMEANHHBIN TPOSKTOP, MPOrPaMMHOE
obecrieueHue

YuraabHbIH 3a1
OnoOIMOTEKHU

7. OCo0eHHOCTH OpPraHM3aIluN 00Pa30BaATEIbLHOM 1eATEeJTbHOCTH IJIsl JHUIL C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 3I0POBbSI 1 MHBAJIMI0B

JIutia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) u MHBaNIMIBI UMEIOT
BO3MOKHOCTh OECIPENATCTBEHHO MNEPEMEIIAThCsl U3 OJHOr0 y4eOHO-1adopaTopHOro
KOpIlyca B JPYroi, MHOJHATbCSA HA BCE ATAXHU Y4eOHO-1a00paTOPHBIX KOPITYCOB,
3aHUMaTbCd B Y4YE€OHBIX W HMHBIX TOMEIIEHUSX C Y4eTOM OCOOEHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHS U COCTOSIHUSA 370POBBSL.

Hust o6yuenust i ¢ OB3 ¥ MHBaIMIOB, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEJILHOTO armapara, 00ecreueHbl yCIOBUSI OCCHPENSITCTBEHHOTO JOCTYIa BO
Bce yueOHbIe nmomenieHus. Mudopmaius o cnenuaibHbIX YCIOBUSAX, CO3IaHHBIX JIS
oOyuaronuxcss ¢ OB3 u wuwHBanmuaoB, pa3MmeleHa Ha caidTe YHUBEpPCUTETa
www//kgeu.ru. Meercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKOU ITOMOIIM aCCUCTEHTOM,
a TaKXe YCIIyT CypIONEepEBOTUMKOB U TU(PIOCYPAOTIEPEBOIUNKOB.

JIns amanranuuy K BocupusaTyio aunamu ¢ OB3 v nHBanuaamu ¢ HapylIeHHBIM
CIIyXOM CIpPaBOYHOTO, y4eOHOro maTepuaia IO JUCUUILIMHE O00ecreunBaroTCs
CJIEIYIOLIUE YCIIOBUSA:

- JIIs1 Ty4dIlIe OpUEHTAIIUU B ayIUTOPUU, IPUMEHSIOTCSI CUTHAJIBI OTIOBEIICHUS
O HayaJjle 1 KOHIIE 3aHATHUs (CIOBO «3BOHOK» MUILIETCS HA IOCKE);

- BHUMaHUE CJa0O0CHbIIIAIer0o O0ydYaroIIerocss MPHUBJICKAETCS MeJarorom
KECTOM (Ha IJIe40 KJIaJIeTCs pyKa, OCYILIECTBISETCS HEPE3KOe MOXJIONbIBAaHUE);

- pasroBapuBasi ¢ OOYYaIOIIMMCS, MEJAroru4ecKuii padOTHHUK CMOTPUT HaA
HEro, TOBOPUT SICHO, KOPOTKUMH MPEIIOKEHUAMH, oOecreunBasi BO3MOXKHOCTb
YTEHUS TI0 TyOaMm.

KomneHcanuss 3aTpyJHEHMII pEYEBOr0 W HMHTEUIEKTYaJlbHOTO Pa3BUTHUS
C1abOCIBIIIAIIMX 00yYarOITUXCS TPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, TUArpaMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3EHTAIUH C
TUIIEPCChUIKAMU, KOMMEHTUPYIOIIUMHU OTIeJIbHbIE KOMIIOHEHTHI U300paKeHUS;

- pEryJIsipHOTO TMPUMEHEHMsI YIOPaKHEHHM Ha Trpaduueckoe BbIJEICHHUE
CYIIIECTBEHHBIX ITPU3HAKOB MPEIMETOB U SIBJICHU;



http://www.kgeu.ru/

- obecriedyeHrs BO3MOXKHOCTH JUJIsl  OOYYalOLIErocss TMOJIyYUTh aIpEeCHYIO
KOHCYJIBTAILIMIO TI0 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOUMOCTH.

Jig aganTanuy K BocrpusaTHio unaMu ¢ OB3 u nHBanugamMu ¢ HapymeHus MU
3peHus CIIPaBOYHOTO, y4eOHOTO, MIPOCBETUTENILCKOTO MaTepuana,
MPETYCMOTPEHHOTO 00pa30BaTeIbHON MPOrpaMMoOi M0 BbIOPAHHOMY HaIpPaBICHUIO
MOJATOTOBKH, 00ECIIEYUBAIOTCS CIEIYIONIUE YCIOBUS:

- BeJIeTcd ajianTtanus opuIraibHOro caifta B cetu MIHTepHeT ¢ yueToM 0coObIX
NOTPEOHOCTEN MHBAIMIOB 110 3PEHHI0, 00ECTIEUNBAETCS HATMUUE KPYIMHOMPUPTOBOK
CIIPaBOYHOM MHGOPMAIINH O PACTIMCAHUH YUCOHBIX 3aHSITHIA,

- IEJaTOTHYECKUN  pabOTHUK, €ro coOeceaHuK (Mpu HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUU, MPEICTABIAIOTCS 00yUYaIOUIUMCS, TP ATOM KasKIbIi
pa3 Ha3bIBaeTCs TOT, K KOMY IEaroruyeckuii paboTHUK oOpaiaeTcs;

- ICHCTBUS, KECThI, MEPEMEUICHHs TMEJarorHyeckoro pabOTHHKA KOPOTKO M
SICHO KOMMEHTHUPYIOTCS;

- leyaTHass HMHQOpMAIUs MperoCTaBiIseTcs KpynHbIM mipuptom (or 18
IYHKTOB), TOTAJIbHO O3BYyYMBAETC;

- oOecrieunBaeTCsl HEOOXOIMMBIN YpOBEHb OCBEILIEHHOCTH TOMEILEHU;

- IPEIOCTABIIIETCS BO3MOYKHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHATUHN U MPABO 3aIMCH 0OBSICHEHUH Ha TUKTO(QOH (110 KEIAHUIO 00YUArOIIUXCS).

dopma mnpoBeAeHHUA TEKyHIe M NPOMEXKYTOYHOM aTTecTauuu  JJis
oOyuaromuxcs ¢ OB3 u MHBaIUIIOB ONpenesaeTca NeAarornieckuM padOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM I1aHoM. Ilpu HeoOxoammoctu oOyuaromemycsa ¢ OB3,
WHBAJIHUY C YYETOM HUX WHAMBHUIYAIbHBIX MCUXO(DHU3NUECKHX OCOOCHHOCTEH maercs
BO3MOXKHOCTh MPONTH MPOMEXYTOUHYIO aTTECTAIMIO YCTHO, MUChbMEHHO Ha Oymare,
NUCHPMEHHO Ha KOMIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JINOO MPEIOCTABISIETCS
JIOTIOJTHUTEIHHOE BPEMsI JIJIsl TIOJTOTOBKHM OTBETA.

8. MeToauyeckue peKOMeHAAIMM /ISl MpenojaBaTeseid Mo OpraHu3amuu
BOCIIMTATEJHbHOMH PA0OTHI € 00yYAKIMMHUCH.

Meroaunueckoe obecrieueHre npouecca BOCIUTaHus 00y4daroIMXCcs BbICTYAET
OJHUM U3 OMpenessionmx (aKkTOpoB BBICOKOTO KadecTBa 0Opa30BaHUA.
[IpenmogaBaTens By3a, IEMOHCTPUPYS BBICOKMH MPO(ECCHOHATU3M, JPYAULHUIO,
YETKYI0 TPAXIAHCKYIO MMO3UIINIO0, CAMOAUCIUILINHY, TBOPUECKUN TMOAXO B PEIICHUH
npodeCCUOHANIBHBIX 3a/lad4, B XOJi¢ 00pa30oBaTEIbHOrO Mpoliecca CIOCOOCTBYET
(hOpMUPOBAHNIO TAPMOHUIHOMN JIMIHOCTH.

[Ipu peanmzanuu AUCHUIUIMHBI TPENOJABATENIb MOXET HUCIOJIb30BaTh
CJIEYIOIIE METO/Ibl BOCITUTATENLHON PabOTHI:

- MeToAbl (OPMUPOBAHMS CO3HAHUA JTUYHOCTH (Oeceda, MMCHYT, BHYIIEHUE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, NPHUMEp, CAMOKOHTpPOJb, PAaccKas, COBET,
yOexIeHue u ap.);

- METOJBl OpPraHu3allUuU ACATEIHPHOCTH M (POPMUPOBAHUS OIBITA TOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, TIeIarorndeckoe TpeOoBaHHWe, TOpYyUYEHHE,
pUyYEeHHE, CO3/IaHNEe BOCTIUTHIBAIONINX CUTYAIlMi, TPEHUHT, YIIPpaKHEHUE, U 1. );



- METOJIbI MOTHBAIIMU JIEATETLHOCTH U TOBEICHUS (0J00pEHHUE, TMOOIIPECHHE
COI[MAJIbHOM AaKTUBHOCTH, TIOpUIIAHWE, CO3JaHUE CUTyalHil ycrexa, CO3[aHHe
CUTYaIIUH JIJIs1 SMOLIMOHATILHO-HPABCTBEHHBIX NIEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipy peanuzanuu JUCHUIUIMHBL  MPENOAABATENb  JIOJDKEH  YYHUTHIBATh
CJIEAYIOIINE HAIIPABIICHHS BOCIIUTATEIbHON IEATEIIbHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumarue:

- popMupoBaHKe y OOYYaIOLIMXCS IIEIOCTHOIO MHPOBO33PEHUS, POCCHUICKOMN
UJCHTUYHOCTH, YBAKEHUS K CBOCU CEMbE, OOIIIECTBY, TOCYapCTBY, IPUHATHIM B CEMbE U
00IIIeCTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJITYPHBIM IICHHOCTSM, K HAI[HOHAIIBHOMY,
KyJbTYpHOMY U HMCTOPHMYECKOMY HACIIEAWIO, (OPMHUpPOBAHHE CTPEMJICHHUS K €ro
COXPAHECHHUIO U PA3BUTHIO;

- popmupoBaHKe Y 00yUJArOIINXCS aKTUBHOW TPaKIaHCKON MO3MIIMH, OCHOBAaHHOMN
Ha TPAJUIMOHHBIX KYJbTYPHBIX, TYXOBHBIX M HPABCTBEHHBIX LEHHOCTSAX POCCHICKOTO
oOImiecTBa, Jjisi TOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00s3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJMTUYECKON KYJIbTYpbl O0yUYaIOIIUXCS, pACIIUPEHHUE
KOHCTPYKTUBHOI'O y4YacTUsi B TPUHATHM PELICHUM, 3aTpParuBarolllNX WX MpaBa H
MHTEPECHI, B TOM YHCIIC B PA3IMYHbIX (POpMax camMOOpraHU3aIMK, CAMOYIIPABICHHUS,
OOIIECTBEHHO-3HAYMMOM JIeATETLHOCTH;

- popMUpOBAaHUE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JIMYHOCTH, MO3BOJSIIOIIMX ~ MNPOTHUBOCTOATH  IKCTPEMHU3MY, kceHohoouu,
JACKPUMHUHALIMM TIO COLMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MpU3HAKaM, MEXAITHUYECKOM U MEKKOH(PECCUOHATBHOW HETEPIUMOCTH, JIPYTUM
HETAaTHUBHBIM COIIMAJIbHBIM SIBJICHUSM.

/LlyxoeHo-npascmeennoe gocnumanue:

- BOCIIMTAHUE YYBCTBAa JOCTOMHCTBA, YECTH M UYECTHOCTHU, COBECTIMBOCTH,
YBaKECHUS K POAUTENSM, YUUTEIISIM, JIFOASM CTApILIEro MOKOJICHHUS;

- opMUpOBaHUE TPHUHIIMIIOB KOJJIEKTMBMU3MAa M  COJIMJIAPHOCTH, JyXa
MUJIOCEpJIUSl U COCTpAJaHusi, MPUBBIUKU 3a00TUTHCS O JIOJSAX, HAXOISIIMXCA B
TPYAHOM KU3HEHHOMN CUTYallUU;

- popMUpOBaHUE COJIUAAPHOCTH W YYBCTBA COIMAIBHOW OTBETCTBEHHOCTU TIO
OTHOUIIEHUIO K JIFOJAM C OTPAHUYEHHBIMU BO3MOKHOCTSMH 340POBBS, IIPEOIAOJICHUE
MICUXOJIOTUYECKUX OapbepoB MO OTHOUICHUIO K JIOJSIM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU;

- OpMUPOBAHKE HMOILMOHAIBHO HACHIIICHHOTO W JYXOBHO BO3BBIIIEHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS MepefaBaTh APYTUM CBOU 3CTETUUECKUMA
OTIBIT.

Kynomypno-npoceemumensckoe sochumanue:

- hopMUPOBaHUE ICTETUUECKON KapTUHBI MUPA;

- popMuUpOBaHUE YBAKEHUS K KYJIBTYPHBIM IIEHHOCTSIM POJHOTO TOPOJIa, Kpas,
CTpaHbl;

- IOBBITIICHUE TIO3HABATEILHOM aKTUBHOCTH O0YYarOIIHXCA.

Hayuno-obpazosamenvnoe socnumanue:

- popMupoBaHuE y 00yUaAIOIMIUXCS HAYYHOTO MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHS TIOTy4aTh 3HAHUS;



- popMuUpOBaHNE HABHIKOB aHAlM3a W CHHTE3a MH(GOpPMAIMH, B TOM YHUCIIC B
npodecCUOHAILHOM 001acTH.



BHocuMble HI3MeHEHU U YTBEP KIeHUS HA HOBbIIl y4eOHbIil roj

1uroxd 010dorox
4eL0090 4 ‘(erardrixed)
BLALULOHU
MINA 9rrareradradu
«OHREOJRILIO)»

KHULTIUITIONUY
nomoikenrread
‘e -gaeg
«OHRLOJBILIO)»

Coneprkanue U3MEHECHUI

WUHOHOWEN
BUHOJJHY BlR]]

UUHOHOWEN
EUHO00HE eIroeed o)\

=

ol
Z =




Ipunosrcenue x paboueii
npozpamme OUCYUniIuHbl

(I)ellepa.m:l{oe rocyrapCcrBeHHO¢€ OI0IKETHOE 06pa30BaTeJ'ILHOC

@ MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUS POCCUIICKON ®EJEPALIIU
yupesKJaeHHue BbICIIEro o0pa3oBaHus

KI9Y  KA3AHCKHIT T'OCYJAPCTBEHHBIN DHEPTETUYECKUI YHUBEPCUTET»
(®I'bBOY BO «KI'9Y»)
OLHEHOYHBIE MATEPHUAJIbI
Mo JUCHMUILIUHE
b1.0.19 llpuxknaonas cxemomexnuxa
Hamnpagienue noarotoBku 12.03.01 ITpubopocTpoeHue
KBanudukanmus bakanasp

(Paxanasp / Mazucmp)

r. Kazans, 2025



OreHOYHBIE MaTepUANTBI TT0 TUCIUTIIHHE «CXEMOTEXHHUKAY, MPeTHA3HAYCHHbIE
JUIS  OIICHWBAHHUS PE3ydbTaTOB OOyYeHHS Ha COOTBETCTBHE HHIWKATOPaM
JOCTHKECHUSI KOMITETSHITUH.

OueHuBaHue pe3yJabTaTOB OOY4YEHHS MO JUCHUIUIMHE OCYIIECTBISETCA B
pamkax Tekymero koutposs (TK) u mpoMexyTodHol aTTecTannu, IPOBOJAUMBIX IO
oamnpHO-perTunroBoit cucreme (bPC).

1. TexHoJsiornyeckasi KapTa
Cemectp 4

PeliTuHrosrie mokasareinu

HaumenoBanue pasnena

KOHTPOJIA

DopmBbI U BUJ
oautel k TK2
I Texymuit
KOHTPOJIb
JlonmotHUTE IbHEBIC
oauel k TK3
Htoro

| TeKymuii KOHTPOJIb
JlononHuTe bHBIC
6amnel k TK1
Il Texymiuii KOHTPOJIb
JlonmotHUTE IbHEIS
[TpomexxyTouHas
aTTecTarus

Pa3nen 1. luoanl u AUOAHBIE TK1
CXeMBI. 10
Pazgeu 2. 10 | 0-15 2p | 10-20
IHosynpoBoaHuKOBbBIE

TPAH3UCTOPBI
[IpakTnueckue 3a1anue 5
Tect 5
Brimoninenue WHAWBUAYAaJIbHBIX 0_15
3agaHui (pedeparon)

3ammra paznena 1-2 KI1 15 15-20
Pa3nea 3. ®uiabTpbl TK2
3JIEKTPUYECKHX CUTHAJIOB 15-
Pa3neua 4. Ycenaurean 15 10-15 20 15-20
3J1eKTPUYECKHX CUTHAJIOB
Otyet no jabopaTopHOI padoTe 5
ITpakTHyeckoe 3a1aHue
Tect 5
Brimoninenue WHAWBUYAaJIbHBIX 0_15
3aaHui (pedeparon)

3amura pasznena 3-4 KII 25 25-40
Paspnen S. Teopusi 00paTHBIX TK3
cBs3eil.

Paszpnen 6. Buabl yeninresei u
npeodpasoBareei 15 |0-15 20 15-20
3JIeKTPUYECKHUX CUTHAJIOB

Paspnen 7. I'enepaTopubie u
HMIIYJIbCHbIE YCTPOMCTBA
Otuet o mabopaTopHO# paboTe 5
[IpakTrueckoe 3ananne
Tect 5
Brmonaenne MHAWBUAYaJIbHBIX
3agaHui (pedeparon)

(6}

(6]

0-15




IIpome:kyTounas arrecrauuss | OM

0-40
(ax3amen)
B nuceMennoit popme no 0-40
omeram
[IpoMexxyTouHas arTecTanus OM 0-40
(KID)
3aaHue MPOMEKYTOUHOM OM 0-40
aTTeCTalluu KIT

2. OueHOYHbIE MATEPHAJIBI TEKYIIIET0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTaluu
[IIxana olleHKH pe3yJbTaTOB OOYYEHUS M0 JUCHUTLINHE:

YpoBeHb c(hOpMHUPOBAHHOCTH
WHIMKATOpa KOMIIETEHIIMHI
Bricokuii Cpennuit Hixe Huzkni
3aniaHu- CpEeIHEro
Kon Kon POBaHHBIC | o1 85 110 100 | o1 70 10 84 | 01 55 1069 | 0T 0 110 54
KOMIIE- | WHAMKATOpa |pe3yJIbTaThI
TEHIUU | KOMIETCHIIUU [00YYEeHHUS 110 Ilkana oueHMBaHus
JOUCHUILINHE YIOBJIET- HCYIOB-
OTJINYHO XOPpOIIIO JIETBOPH-
BOPUTEIHHO
TEJIHHO
3aYTEHO HE 3a4TE€HO
3HAaTh: OCHOBHBIE (DM3MUYECKHE 3aKOHBI  DJIGKTpUYECTBA U
MarHeTu3Ma, METOJIMKY PEIICHUS THIOBBIX 3a/lad 3JCKTPOHUKH C
MPUMEHEHHEM MaTeMaTUYECKOT0 amnmapaTa.
3HaeT B | 3HaeT 3HaeT HE  3Haer
MOJIHOM OCHOBHBIE OCHOBHEBIE OCHOBHBIE
o0beme ¢usnueckue | pusznyeckue | pUNUIECKH
OCHOBHBIE 3aKOHBI 3aKOHBI € 3aKOHBI
(bU3HYECKHE | DJIIEKTPUUEC | DJIEKTpUUEC | DJIEKTpUUE
3aKOHBI TBa U | TBa U | cTBa u
AJIEKTPUYEC | MarHeTU3Ma | MarHeTH3Ma | MarHETHU3M
TBa M|, METOOUKY |, HE 3HAaeT | a, HE 3HAeT
MarHeTu3Ma | perieHus METOJTUKY METOTUKY
, METOJMKY | THUIIOBBIX pelieHus peleHus
ONK-1 | OMK-1.6 perieHus 3a/1a4 THUTTOBBIX THUTIOBBIX
TUTIOBBIX ANEKTPOHUK | 3a7a4 3a/1a4y
3aj1a4 u C | DJIGKTPOHHK | SJIEKTPOHU
AIIEKTPOHUK | MPUMEHEHU | U c | Ku C
" clem MPUMEHECHH | TIPUMEHEH
NPUMEHEHU | MaTeMarude | eM uemM
eM CKOTO MaTeMaTHue | MaTeMaTH4
MaTeMaThue | ammapara CKOTO €CKOro
CKOTO anmapara anmnapara
amnmapara
YMETb: MpPOBOAUTH aHaIU3 pabOThl YCTPONCTB  aHAJIOrOBOM
DIIEKTPOHUKH M OMPEIENIATh 10 Pe3ybTaTaM aHalli3a UX MapaMeTpsl
B  IIOJHOM | yM€eT COBEpIIAECT | HE yMEeT
Mepe yMEeT | MPUMEHSTh | HerpyoObie MPUMEHSITh
MIPUMEHSTHh | OCHOBHBIC OIMOKHU OCHOBHBIC




OIIK-2

OIlK-2.3

OCHOBHBIC (dbuzmveckue | mpu buzngeckn
¢dusnveckre | 3aKOHBI pelieHus € 3aKOHBI
3aKOHBI JNEKTPUYEC | TUIOBBIX JJEeKTpUYe
AIIEKTpHUYEC | TBa U | 337134 CTBa U
TBa U | MarHeTu3Ma | 3JIEKTPOHUK | MarHETH3M
MarHeTusma | mpu u cla npu
npu pelieHus MPUMEHEHU | pPeUIeHUs
peleHus TUTIOBBIX eM TUTIOBBIX
TUIIOBBIX 3a1a4y MaTemaruue | 3ajad
3aga4 NEKTPOTEX | CKOTO AIIEKTPOHU
AIIEKTPOHUK | HUKU c | anmapara KU C
u C | IPUMEHEHHU NPUMEHEH
IPUMEHEHU | €M uemM
eM MaTeMaTu4e MaTeMaTu4
MaTeMaThue | CKOro €CKOTo
CKOTO ammapara ammapara
anmnapara
BJAJeTh: HABBIKAMH aHanmm3a MW 00paboTku  HWHQOpMAIUH,
HE0OXOIMMOM ISl pacueTa dJIEKTPOHHBIX CXeM
BJaJ€eT B | BIAACET BJIaJIeeT HE BIIAJIceT
MOJTHOM HaBbIKaMH | 0a30BBIMH | HaBBIKAMU
mepe aHaM3a ¥ | HABBIKAMH | aHallu3a W
HaBbIKAMH | 00pabOTKK | aHAnW3a | | 00pabOTKHU
aHam3a ¥ | mHpopMaIy | oopaboTku | mHpOpMAIT
00paboTku | W, uHpopManu | uu,
uHopmaiu | HeoOxoauM | H, He00Xo1
u, oif JUIg | HEOOXOAUM | MOM st
HEoOXoauM | pacueTa o Ui | pacdera
oif JUIS | OJIEKTPOHH | pacueTa JNEKTPOHH
pacuera BIX  CXEM, | DJIKTPOHH | BIX CXeM,
AJIEKTPOHH | COBEpUIAET | BIX  CXE€M, | COBEpIIAET
BIX CXEM HerpyObIe coBepIIaeT | rpyobie
OIINOKHU MHOT'O OIINOKHU
HerpyObIX
OIIMOOK
3HaTh: OCHOBHBIE CXEMbI aHAIIOTOBOW AIIEKTPOHUKH, UX TTAPaMETPhI 1
0Cc00EHHOCTH paboThI
3HAeT B | 3HaeT 3HAET HE  3HaeT
MOJTHOM OCHOBHbIE 0a3oBble WIH TUI0XO
mepe CXEMBI CXEMBI 3HaeT
OCHOBHBIE aHaJIOTOBOH | aHANOroBoW | 6a30BbIE
CXEMBI ANEKTPOHUK | DJIEKTPOHHUK | CXEMBI
aHAJIOTOBOH | H, u, WX | aHaJOTOBO
DIIEKTPOHUK | COBEpIIAET | OCHOBHBIE | H
u, uX | HeTpyObIe MapaMeTpsl, | AIEKTPOHH
nmapaMeTpsl | ONTHOKHU MOJKET KH, HE
u npu omHcath B | OPUEHTHPY
OCOOEHHOCT | OMHCAHUU 00X eTcsi B HX
U paboThI ux yeprax UX | mapamerpa
rnapameTpoB | padory, X "
u coBepIas 0COOEHHOC
0COOCHHOCT | HerpyoOble TAX




el paboTel | OmMOKH paboTHI,
coBepIIaeT
rpyobie

OLLIMOKHU

YMETB: NPOBOAUTH AHAJIM3 U PacyeT INPOLECCOB, MPOUCXOLALIUX B
0a30BbIX (DYHKIIMOHAJIBHBIX y3JIaX CUJIOBOM 3JIEKTPOHHMKH, B TOM
YHUCIIE C MCIOJIb30BAaHUEM IPOrPAaMMHBIX CPEIACTB KOMIIBIOTEPHOIO

MOJICIIMPOBAHUS
B nonnoi yMeer yMeeT HE yMeeT
Mepe YMEET | MPOBOAUTH | IPOBOJUTH | MIPOBOAUTH
MPOBOAMTH | aHATU3 aHasu3 aHaIIn3
aHamu3 paboThI paboThI paboTbI
paboThI OCHOBHBIX | MPOCTEUIIN | YyCTPOMCTB
YCTPOMCTB | YCTPOMCTB | X aHaJIOr0BO
AQHAJIOTOBOM | aHAJIOTOBOM | YCTPOMCTB | i
AIIEKTPOHUK | 3JIEKTPOHUK | aHAJOTOBOW | AJIEKTPOHU
uu 1787 AIIEKTPOHUK | KU U
ONpEAEATh | ONpPENEsaTh | U, OTIPEIeIIAT
1o o COBEpIIaeT | b MO
pe3ynbTaTa | pe3yjbTaTa | OLIMOKH pe3yJibrarta
M aHalu3a | M aHajuu3a | [pu M aHalu3a
170'¢ ux OTIPENIeNICHN | UX
napaMmeTpbl | mapaMeTphl, | U UX napaMmerp

COBEpIIAET | MApaMETPOB | bl,
HerpyoObie 1o coBepIIaeT
OLIMOKHU pe3ynbprata | rpyOble

M aHaJlM3a | OHIMOKHU

BJIAJI€Th: METOAMU aHAJIN3a U PACUeTa OCHOBHBIX CXEM aHaJIOrOBOM
U 1M (POBOI1 TEKTPOHUKH U MUKPOIIPOLIECCOPHOM TEXHUKHU

HE BJIAZEET
BIaJeeT B | BIAJEET BJIAJIEET
. METOIaMU
MMOTHOM METOIaMU METOIaMU
aHam3a u
Mepe aHaM3a W | aHaiuu3a "
pacuera
BJIAZIEET pacuera pacuera "
N MIPOCTEHII
METOAaMU OCHOBHBIX MpOCTEeUIIN
X  CXeM
aHaIM3a U | CXEM X CXEM
o . | aHaJIoroBO
pacuera aHAJIOTOBOH | aHAJIOTOBOM i
OCHOBHBIX AJIEKTPOHUK | AIEKTPOHHK
AJIEKTPOHU
cXeM U, U, -
=d ]
aHaAJIOTOBOM | COBEpIAET | COBEpIIAET
COBEpIIAET
AIIEKTPOHUK | HETpyObIe HerpyoOble
rpyOsbie
u OILIINOKH OIINOKH
OLIUOKH

OreHKa «OTJIMYHO)» BBICTABIISICTCS 32 BBITIOJIHCHHUE 3aJaHUI MPAKTHIECKUX
3aHITHH, pacdeTHO-Tpaduueckux padboT, 1a00paTOPHBIX padOT U TECTOB; TITyOOKOE
MOHUMAaHUE MPUHIIAIIOB pabOThl KOMIIOHEHTOB M 0a30BBIX (DYHKITMOHAIBHBIX y3JI0B
CHJIOBOM DJICKTPOHHWKH, YMCHHE IPOBOJWTH aHAM3 M pacueT WX IMapaMeTpoB,
YMEHHUE HCTOJIb30BaTh MPOTPaMMHBIC CPEACTBA KOMITBIOTEPHOTO MOCITHPOBAHUS
JUTSL aHAJIM3a W pacdyeTa MX IMapaMeTPOB; IMOJHBIC W COJICP)KAaTEIbHBIC OTBETHI Ha
BOIIPOCHI  DK3aMCHAITMOHHOTO OWjeTa ©W Ha  JOMOJHUTEIBHBIC  BOIPOCHI
IK3aMeHaTopa.



OneHKa «XOpOLIO» BBICTABIISICTCA 32 BBINOJHEHUE 3aJaHUN MPAKTHYECKUX
3aHATHM, pacueTHO-Tpaduueckux padoT, mgabopaTOpHBIX pabOT U  TECTOB;
MOHUMAaHUE MPUHIUIIOB pabOThl KOMIOHEHTOB U 0a30BBIX (PYHKIIMOHAIBHBIX y3JI0B
CWJIOBOM DJIEKTPOHUKH, YMEHHE MPOBOAUTH aHAJIU3 M pacdyeT HUX OCHOBHBIX
napamMeTpoB, B TOM 4YHCJI€ C HCIOJb30BaHUEM TMPOrPAMMHBIX CPEICTB
KOMITBIOTEPHOT'O MOJICJIMPOBAHUS; OTBETHI Ha BOMPOCHI AK3aMEHAIIMOHHOTO OMIIeTa.

OneHka «yI0BJETBOPUTEIBLHO» BBICTABIIACTCS 3a BBINIOJHEHHE 3aJlaHUN
NPAKTHUECKUX 3aHATUH, pacueTHO-TpaduyecKkux padoT, 1a0OpaTOpHBIX padOT H

TCCTOB.

OrneHka «Hey/A0BJIETBOPUTEIBLHO» BBICTABISICTCS 3a Cllaboe M HEMOJHOE
BBITIOJIHCHUE 3aJ]aHUi TPAKTUYCCKUX 3aHATHH, pacdeTHO-Tpaduueckux padoT,
71a00paTOPHBIX pabOT U TECTOB.

3. IlepeueHb O1lIEHOYHBIX CPEICTB
Kparkas xapakTepucTuka OLNEHOYHBIX CPEJICTB, UCIIOIb3YEMBIX MPU TEKYIIEM

KOHTpPOJIC YCIICBACMOCTH H HpOMG)KYTO‘IHOfI arTrecrTaluun 06yqa}01uer0051 110
JUCLMILINHE:
HaunmenoBanme
OmnrcaHue OIeHOYHOI'0
OLIEHOYHOTO Kpatkast xapakTepuctruka oleHOYHOTO CPEeJCTBA cpejcTea
CpeACTBA
KoHeuHbli1 IpOYKT, MOTyYaeMbIi B pe3yJIbTaTe MIAHU-
pOBaHUS ¥ BBIMOJHEHUS KOMIUIEKCA YUE€OHBIX H
HCCIIeNOBaTeIbCKUX 3agaHui. [lo3BoisgeT OIEHUTH
Kypcooi YMEHHUS oOyJaronmxcs CaMOCTOSTEIBHO
npoexr (KIT), KOHCTPYHPOBATh CBOM 3HAHUS B IPOLECCE PELICHUS

KypcoBas paboTa
(KP)

MPaKTUYECKUX 3a7ad M MpoOJieM, OPUEHTHPOBATHCS B
MH(POPMALIMOHHOM IIPOCTPAHCTBE " YPOBEHB
c(OpMHUPOBAHHOCTH aHAITUTHUYECKUX, ucciesno-
BaTEJIbCKUX HABBIKOB, HABBIKOB IIPAKTUYECKOTO U TBOP-
YECKOT0 MBIIIIEHUSI. MOXKET BBIOJIHATHCSA B UHAUBUAY-
aJIbHOM NOPSAKE WM IPYNION 00yyaromuxcst

Tembl MPpOEKTOB

Ilepeuens 3ananuii n

Or4er 1o BeimonHenne — nmabopatopHoit  paboThl,  0OpaboTka BOIIPOCOB IS
N pEe3yAbTAaTOB WCIBITAHUNA, HW3MEPEHUM, SKCIIEPUMEHTA. 3aIIUTHI
nabopaTopHOU .
aGore (OJIP) Odopmienue oT4YeTa, 3ammra pe3ynbTaToB nabopaTopHOI
P 1abopaTopHOI pabOTHI IO OTYETY paboThI, IEpeUeHb
TpeOOBaHUH K OTUETY
CpencTBo OIIGHKH YMEHHUST TPUMEHSTH IOTyYeHHBIE
TEOPETUYECKHE 3HAHUS B IPAKTHYECKOM CHTYyalMH.
[TpakTyeckoe KommekT 3a1a4 u

3amanue (I13)

3aaHre HaANpaBJIEHO HA OIEHWBAHWE KOMIIETEHIIUN 1O
JUCLMIUIMHE, COJAEPKUT UYETKYK) MHCTPYKLUHIO II0
BBITIOJTHEHUIO WJIM aJITOPUTM JICHCTBHI

3aJJaHuN

Tect (Tecr)

Cucrema CTaHJapTU3UPOBAHHBIX 3aJJaHUH,
MTO3BOJISIOIIAs aBTOMAaTU3HPOBATh poLEeaypy
M3MEPEHUsl YPOBHS 3HAHUM U YMEHHUH 00y4aromerocs

KoMmnekT TecToOBBIX
3aJJaHuN

Pedepat (Pdp)

[IpoaykT  caMOCTOSITENbHOW  pabOThI  CTYJIEHTAa,
MPEACTABISIIONIMNA  COO0OM  KpaTKoe HU3JIOKEHUE B
MMMCHbMEHHOM BHJIE MOJTYYEHHBIX pe3ynbTaToOB
TEOPETHUYECKOr0 aHaliM3a ONpPEIENIEHHON Hay4YHOU

Tems! pedepaToB




\ (yuebHO-HCcCIIe10BaTENBCKOM ) TEMBI \

4. HepequL KOHTPOJBbHBIX 33I[3HI/Iﬁ HJIN HHBbIC MaTepHuaJibl,
HCOﬁXOI[I/IMLle JJIAA OICHKH 3HaHI/Iﬁ, yMCHI/Iﬁ H HaBBLIKOB, XapaKTEPHU3YHOIIUX
ITAIlbI (l)OpMI/IpOBaHI/Iﬂ KOMHeTeHHI/Iﬁ B Ipouecce OCBOCHUA NTUCIHUIIJINHBI

Ipumepwvr 3a0anuii

Jas Tekymero kourpoas TKI1:

[Iposepsiemass xomnerenuus: OIIK-1. CnocoOeH MCHOIB30BaTh MOJIOKEHHUS,
3aKOHBI M METOJbl E€CTECTBEHHBIX HAayK M MaTeMaTUKH Ui pPELICHMs 3aaad
umkeHepHoit pestenbHocTH (OITK-1.6. JleMoHCTpHpyeT MOHMMaHHE (QH3HYECKHUX
SIBIICHUH M yMEET MPUMEHSATh (PU3NUECKUE 3aKOHBI SJICKTPUYECTBA M MarHETU3Ma IpU
pPEIICHUH THUIOBBIX 3a7a4 DJJIEKTPOTEXHUKA C TPUMEHEHUEM MATeMaTH4YeCKOro
ammapara); OIIK-2. CrmocoOeH caMOCTOSATENBHO IMPOBOAUTEH JKCIIEPHMEHTAILHBIC
UCCJIEIOBAHMUSI M MCIOJIb30BaTh OCHOBHBIE IMPUEMBbI OOpabOTKH M MPEICTaBICHUS
nonydeHHbIx naHHBIX (OIIK-2.3. CnocoOeH npuMEHSATh METOAbl aHajM3a,
MOJICJIUPOBAHUS, TEOPETUYECKOTO M HSKCHEPUMEHTAIBHOIO HCCIEIOBAaHUS NpH
peneHn: mpoeCCHOHATBLHBIX 3a/1a4).

Tect
Bonpoc Bapuanumuvr omeema
Ckonvko P-N nepexodos 00UH
umeem noaynposoOHUKOBbI | 06a
0uoo mpu

He umeem

B xaxoii obnacmu BAX | 6 npamoti
pabomaem cmabuIUmMpoH 8 0Opamuol
8 obnacmu npodos

Tonynposoonukoswiii npubop | Beinpsamumenvusiii Ouoo
KOMOPWlll UCNONb3YemCs Ol | 6apuKan
CMabUIU3AYUU HANPANCEHUS | cmabUIUMpOH

HA3b18AEMCA... €6emoouoo
Ilonynposoonukogueiii npubop | mupucmop
Komopbwiil umeem 06a P-N MPAH3UCTOP
nepexooa HAa3vl8aemcs... 0u00
CMaouIUmpoH

[ToaHBIN KOMIUIEKT 3aJIaHMl M MaTepuajoB, HEOOXOIUMBIX ISl OIICHUBAHMS
pe3ynbTaToB OOYYEHHS MO AUCIUIUIMHE, XpaHUTCA Ha Kadempe paspaboTunka u
comepkuT 40 TECTOBBIX BOMPOCOB HAa KaXAyl0 KomIereHnutoo, w3 Hux (0% -
3akpbITOTO THNA, 30% - OTKPHITOTO THUMA.

IIpakTH4eckoe 3agaHue

[Tpumeps! MpaKTUYECKUX 3aJaHU:

3aoaua 1

JIist cxembl, M300paKCHHOW Ha PHUCYHKE |, OmpenenuTe BEIMYMHY TOKA,
MPOTEKAIONIETO Yepe3 AWOJ W HampshKeHHE Ha JAWoJe W pe3uctope. B cxeme



ucnonp3zyercss auon mapku J229A mpu U,=2B, R=100mMm, a rtemmeparypa
OKpYy>Karolien cpessl coctaniseT 25 °C.
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K

Puc. 1. Cxema k 3amaue 1 (cresa) u 0003HaUCHHUE BHIBOJIOB
IPSIMOCMEIICHHOTO Aroa (cnpasa)

3aoaua 2

Onpenenure BEMMYMHBI KOI(PQPUIMEHTA BBINPSAMICHUS U OOpaTHOTO TOKa
HACBIIIECHUSI UCATBHOTO0 TEPMAaHUEBOTO MOJIYIIPOBOJHUKOBOTO JAM0J1a, PpAOOTAIOIIETO
npu temmneparype 300 K, ecnu wm3BectHO, yTto mpu npsMoM HanpspkeHuu 0,15 B
yepes Ao npotekaeT Tok 10 MA.

3aoaua 3

OpHomoNynepuoAHbId  BBIIPAMUTENL paboTaeT Ha Harpy3ky 250 Owm.
JlelicTByroliee 3HAUYCHUE HAMpPSHKEHUsT Ha BTOPUYHOM OOMOTKE TpaHcdopmaTopa
coctapisier 10 B. Hapucyiite cxemy 3TOro BBIIPSMUTENS M ONPEACIUTE C KAKUM
JIOMYCTUMBIM TPSIMBIM TOKOM HE00XOauMO BbIOpaTh nuoj. Hapucyiite BpeMeHHbIE
JarpaMMbl BXOJHOTO U BBIXOJIHOTO HAMPSIKEHUN BBIMPSIMUTEIIS.

Tembl pedpeparTon

[TomynpOBOHUKOBBIE TUOIBL.

CxeMbI Ha OCHOBE JMOJIOB U CTAOMIIUTPOHOB
[TomynmpOBOIHUKOBBIE TPAH3UCTOPHI
bunonsipabsie TpaH3UCTOPHI

[ToneBpie TpaH3UCTOPBI

abrwpnE

s tekymero kouTpoas TK2:

[TpoBepsemass kommneteHius: OIIK-1. CrnocoGeH HCHOJIb30BaTh MOJOXKEHUS,
3aKOHBl M METOJbl E€CTECTBEHHbIX HAayK M MaTeMaTUKU MJig pEIIeHHs 3ajad
umkeHepHoit nesrenbHoctd (OIMK-1.6. JleMoHCTpupyeT MOHUMaHWE (GU3HMUYECKUX
SBJICHUA U yMEET NPUMEHSATh (PU3NYECKUE 3aKOHBI AJIEKTPUUECTBA U MarHeTU3Ma pu
pPEILICHUH THUIOBBIX 3a7ad 3JIEKTPOTEXHUKM C NPHUMEHEHUEM MAaTEMAaTHYECKOTrO
armmapata); OIIK-2. Croco0eH caMOCTOSTENLHO TMPOBOJUTH IKCIEPUMEHTAIbHBIC
UCCIIEIOBAaHMUSI M MCIIOJIb30BaTh OCHOBHBIE IpPHUEMbI OOpaOOTKM M MPEACTABIICHUS
nonydeHubix gaHHbIX  (OIIK-2.3. CnocobeH npuMEHSATh METObl aHaju3a,
MOJEJIMPOBAHUS, TEOPETUYECKOTO M 3KCHEPUMEHTAIBHOIO HCCIEAOBaHUS TpHU



pelreHuy IpodeCCUOHATBHBIX 3a/1a4).

Tect
Bonpoc Bapuanmer omeema
Qunbmp nudxcHux yacmom ... | Ilponyckaem cuchanivl HU3KOU 4acmomvl, NOOAGIAEm CUSHATb

BbICOKOU YACMONbL

Ilponyckaem cuenanvl 8bICOKOU 4acmomsl, NOOAGIAEN CUSHAIIb
HUBKOU Yacmombl

He Gausem Ha amMnaumyoy CUSHAI08

Ymo xapakmepusyen noJjioca ,ZZMCZHCZS’OH uacmom yCcuiueaemozco CucHala

NPONYCKAHUSA Y CUNUMEJLSL Jluanason yposHeii nanpsoicenus 6X00H020 CUeHANA
Jluanazon pe2ynuposanusi 2pomMKocmu 6X00H020 CUCHANA
i . 9 /s 08yxmaxmuoco mpaucgopmamopnozo ycunumens
Ky =Ky - Kp2!

Jna 08yxmakmmnoz2o 6ecmpancgopmamopHo2o ycuiumers
Jlns 08yxkackaono2o ycunumers
Bce omsemul 6eprvie

JI1s1 Kakoro ycunurens
CIIPABEIMBO BBIPAYKEHUE

Kaxkoe npeumywecmso Menvuuii yposensv HeluHeUHbIX UCKAXCEHUU
umerom ycunumenu kracca B | Bonvue ko3 puyuenm noneznozo delicmasus
nepeo ycunumenem Kiacca Ilupe nonoca nponyckanus

A? Bonvwe koagppuyuenm ycunenus no Hanpsicenuro

[TonHBIN KOMIUIEKT 3aJlaHUl U MaTepuagoB, HEOOXOIUMBIX ISl OLICHUBAHUS
pe3yJbTaToB OOYYeHMS M0 JUCHUIUIMHE, XpaHUTCA Ha Kadenpe pa3paboTuuka H
comepkuT 40 TECTOBBIX BOIPOCOB Ha KaXIyl KOMIIETeHIMI0, u3 Hux (0% -
3akpbITOrO THNA, 30% - OTKPHITOTO THUMA.

JlaGopaTopnasi paGora 1. AHanu3 padoThl NACCHBHBIX (PUIBTPOB YACTOT
(PHY u ®BY).

Ilepeuens 3a0anuit u 60npocoe 0na 3auiumot 1a6OPAMOPHOIL padomat.

1. Hapucyiite cxeMy MacCMBHOrO (uibTpa HUXHEH 4YaCTOThl W OMNMILUTE
MIPUHIINIL €€ paboThI?

2. HapucyiiTe cxemy MmacCMBHOTO (PUIbTpa BEpXHEH YACTOTHI W OIUIINTE
MIPUHIINIL €€ pabOoThI?

3. Knaccudpukanus ¢unstpos no Bugy AUX?

4. Yto Takoe yacToTa cpe3a (puiIbTpa U Kak OHA PACCUUTHIBAETCA?

Ilepeuenv mpedosanuii Kk omuenty

JlabopaTtopHasi paboTa BBIMIOJTHSAETCS HAa KOMITBIOTEpE B MPOTPaMMHOM cpefe
Multisim coriacHO METOAMYECKUM YKa3aHUSAM O BBITOJHCHHH J1a00PaTOPHOM
paboTHI.

Otuér mo mabGoparopHod paboTe OGOPMIIAETCS WHIUBUIYAIHHO KaXKIbIM
CTYJICHTOM, BBITIOJIHUBIIMM HEOOXOJMMBIC SKCIEPUMEHTHI (HE3aBHCHMO OT TOTO,
BBITIOJTHSJICS JIM DKCIIEPUMEHT WHIWBHIYAIbHO WIJIM B COCTaBE TPYMIIBI CTYICHTOB).
Crpanuiisl oTuéTra ciieayeT MPOHYMEepOBaTh (TUTYJIBHBIN JINCT HE HYMEPYEeTCs, Jaiee
UJeT CTpaHula 2 u T.1.).

TuTynbHBIN JIUCT OTUETA TOJDKEH cojiepKaTh Pppa3zy: «OTYET 1o 1abopaTopHOit
pabote «Ha3Banue paboTe» mo aucuuiuiiHe «Ha3BaHWe NUCHMIUIMHBD), 9yTh HIDKE:



BelmmonHW cTyAeHT rpynnsl (HoMep rpynnsl) (PaMunust, nHALKAAIKL)». BHU3Y nHcTa
ClIeyeT yKa3aTh TEKYLUH TOA.

OTUéT AOIKEH COJIEpKaTh CIEIYIOIINE OCHOBHBIE pa3/IeIbl:

1. Llenb paGoTHI.

2. TeopeTnueckast 4acTh.

3. AHaIM3UpyEMBbIE CXEMBI.

4. Pe3ynpTaThl (TAOJIUIBI 3KCIEPUMEHTAIBHBIX JAHHBIX, TPaUKH, CKPUHIIOTHI
IpOrpamm).

5. BbIBOIbI (OCHOBHBIE TPUOOPETEHHBIE 3HAHUS O MPEAMETE UCCIIEIOBAHNA).

Jladopatopnasi padora 2. UccienoBaHue YCHJIMTEJIbHOr0 Kackajga Ha
OMIOJIIPHOM TPaH3UCTOPE.

Ilepeuens 3a0anuit u 60npPoCcos 0 3auiumaol J1a6OPAMOPHOIL PAOOmMBbL .

1. Hapucyiite cxeMy yCHUIUTEIBHOTO Kackaza, coOpaHHoro mo cxeme OO u

OMHUIIUTE MPUHIUT €€ pabOTHI?

2. Hapucyiite cxeMy ycuIuTenbHOro Kackaaa, coopannoro mo cxeme OK u
OMHUIIIUTE MIPUHIUT €€ pabOTHI?
Kak B cxeme ¢ OO peanusyercs 00OpaTHasi CBsi3b, IPOAHATU3UPYHTE €€.
4. Hapucyiite BAX ycunurensi, coopanHoro mo cxeme ¢ O9 u OK u

pOaHATU3UPYITE UX?

w

Ilepeuenv mpebdosanuii Kk omueny

JlabopaTtopHasi paboTa BBINOJHSAETCA HAa KOMIIBIOTEPE B MPOTrpaMMHOI cpefe
Multisim corlacHo METOAWYECKHM YKa3aHHSIM O BBIIOJHEHUH J1a00paTOPHOM
paboTHI.

Otuér mo nabGopatopHOi padoTe odopmMIsSEeTCS HUHAUBUIAYATHHO KaXIbIM
CTYIACHTOM, BBIIOJHUBIIMM HEOOXOAMMBIE SKCIEPUMEHTHI (HE3aBUCHMO OT TOrO,
BBITIOJIHSUICA JIM SKCIIEPUMEHT MHAMBHUIYaAJIbHO WJIM B COCTaBE IPYMIbI CTYJIEHTOB).
Crpanuibl oTuéTa CleayeT MPOHYMEPOBATh (TUTYIBHBIN JUCT HE HyMEpyeTcs, Aajiee
UJeT CTpaHuIa 2 U T.1.).

TuTynbHBIN THCT OTYETA TOJDKEH coaepxkaTh (pasy: «OTuér o mabopaTopHoit
pabore «HaszBanue paboTh» mo nucuuriinHe «Ha3Banvue NUCIMIUIMHBD), 9yTh HIKE:
Beimonaui ctyaeHT rpynnsl (HoMmep rpynimsl) (Gamumust, MHULIUAIKL)». BHU3Y nucta
CIEAYET yKa3aTh TEKYIIHM TOI.

OT4Y€T OKEH COoIepkKaTh CIEAYIOLUIME OCHOBHBIE Pa3/ebl:

1. Ilenb paGoTHI.

2. Teopernueckas 4acTb.

3. AHUIN3UPYEMBIE CXEMBI.

4. Pe3ynbTaThl (TaOAMIIBI SKCIEPUMEHTAIIBHBIX JAHHBIX, TPa(UKU, CKPUHIIOTHI
MPOTPaMM).

5. BbIBO1bI (OCHOBHBIE MPUOOPETEHHBIE 3HAHUSI O MIPEIMETE UCCIIEIOBAHUS).

JlaGopaTtopnass pabora 3. HcciaenoBaHue YCHJIMTEILHOIO0 KacKaaa Ha
10JIEBOM TPAH3HUCTOpe.
Ilepeuens 3a0anuit u 60npocoe 0na 3auumaot 1a60OPAMOPHOIL padomat .



1. Pacckaxute npuHIUI paOOTHI MOJIEBOTO TPAH3UCTOPA C YIPABIISIOMIMM P-N

EPEXOIOM.

Pacckaxurte npuniun padotsl M/II1 moneBoro Tpan3ucropa.

3. Hapucyiite cxemy ycWJIMTENHHOTO Kackaaa, coopanHoro mo cxeme OC u
OTIUIIIUTE TIPUHIIUII €€ PaOOThI?

4. HapucyiiTe cxeMy yCHWIHTEIbHOTO Kackaaa, coopanHoro mo cxeme OU u
OTIUIITUTE TIPUHIIUII €€ PaOOThI?

5. Hapucyiite BAX ycunutensa, cobpannoro mo cxeme ¢ OC u OU wu
MPOAHATIMZUPYITE UX?

no

Ilepeuenv mpedosanuii Kk omuenty

JIaGoparopHasi paboTa BBIMOJHIETCS HAa KOMIIBIOTEPE B MPOrPaMMHOI cpene
Multisim corracHo MeTOAWYECKHM YKa3aHHWSIM O BBIIOJHCHWU J1ab00paTOPHOM
paboThI.

Otuér mo nabGoparopHod paboTe OGOPMIIAETCS WHIUBUIYAIBHO KaXKIbIM
CTYJICHTOM, BBITIOJIHUBIIMM HEOOXOJMMBIE AKCIEPUMEHTHI (HE3aBUCHUMO OT TOTO,
BBITIOJIHSJICS JIU DKCIEPUMEHT WHIWBUIYATBHO WJIM B COCTABE TPYMIbI CTYJICHTOB).
Crpanuisl otuéra ciefyeT NpOHyMepoBaTh (TUTYJIBHBIN JIUCT HE HyMEpYyeTcs, Jaliee
UJIET CTpaHula 2 U T.1.).

TuTynpHBIN TUCT OTYETA TOJDKEH coaepxkaTh (pasy: «OTuér o sadbopaTopHoit
pabote «Ha3Banue paboTh» mo aucuuiuinHe «Ha3BaHue NUCHUTUIMHBD, 4yTh HUXKE:
BelmonHui ctyaeHT rpynnsl (HoMep rpynnsl) (PamMumnusi, nHULKAAIK])». BHU3Y nHcTa
CIENYET yKa3aTh TEKYIIHMI TOI.

OT4éT AOIKEH COMIePKaTh CIEAYIOIINE OCHOBHBIE Pa3/IeIbl:

1. Ilenb paGoTHI.

2. Teopernueckas 4acTb.

3. AHanu3UpyeMbIE CXEMBI.

4. Pe3ynbTaThl (TaOIHIIBI SKCTIEPUMEHTANIBHBIX JAHHBIX, TPA()UKH, CKPUHIITIOTHI
MPOTPaMM).

5. BbiBO/1bI (OCHOBHBIE TTPHOOPETEHHBIC 3HAHUS O TMPEMETE UCCIIECIOBAHNSA).

IIpakTnyeckoe 3aganue | 1

[Iprmeppl TpaKTUYECKUX 3aJaHUN:

3aoaua 1

Onpenenute HEO0OXOIUMYIO BEJIMUUHY
COTNPOTUBJICHUS PE3UCTOPA, UCTIOJIB30BAHHOTO B (PUIIBTpE
HU3KOW YacTOThI, €CJIM ATOT PUIBTP JOJDKEH MPOMYCKATh
ayauocurHail  4dactorod Skl'nm u  momaBiasATe 1IyM
yactoroil 500 k['u. Benuuumna emkoctu koHaeHcaTopa ¢unbTpa paBHa 10 HO.
Hcnone3yiiTe 3HaueHne 4acToThl cpe3a, paBHoe 100 kI'1.

3aoaua 2

Tpan3ucTtop BKJIIOYEH B YCWIMTENBHBIM Kackaa IO CXeMe C OOImM
smuTTepoM. Kackaa nmuraercs OoT OJIHOTO UCTOYHHKA ¢ HanpspbkenueM E = 10 B. s
MO/Iauy CMEMICHUsI B IIeNb 0a3bl MCIOMB3YETCs Tacsmmii pe3uctop. M3BecTHO, 4TO



MOCTOSIHHAsI ~ COCTaBJISIIOIasi Toka  0asbl B pabouei touke, IB.PT = 0,3 MA,
aMIUTUTYJ]a IEPEMEHHON cocTaBisitoleil Toka 6assl ITh = 0,2 MA, comnpoTuBiieHHE
pesuctopa Harpy3ku RH = 500 Om, a makcumanabHO AOMYCTHUMAasi MOIIHOCTb,
pacceuBaemas komiektopoMm, PK.max = 150 mBt. Tpebyerca: a) mocTpouTh JTUHHUIO
PK.max ; 6) mo BBIXOJHBIM XapaKTEPUCTUKAM HAWTHU: MOCTOSHHYIO COCTAaBIISIOIIYIO
TOKa KOJUIGKTOpa, COOTBETCTBYIOIIyt0 paboueir Touke, IK.PT; mnocrosaHyro
COCTAaBJIAIONIYIO HanpsbkeHua kosiektop [ smurrep UKD.PT;, ammnutyny
MEPEMEHHON COCTAaBISIONMIENM ToOKa KoJuiekTopa ImK; ammiauTyay BBIXOZHOTO
HanpspkeHuss UmR = UmK?D; kosddunuent ycunenus nmo toky KI; BbixogHyio
MOIIHOCTh PBBIX; MOIIHOCTH, paccenBacMyl0 Ha
Harpy3kKe MOCTOSIHHOM COCTABJIAIOIIEN TOKA KOJUIEKTOPA
PR 0; momHyro moTpebisieMyl0 MOIIHOCTH B
kosuekropHon nenu PO; KIIJ xomnexkropHoM nenw.
[IpoBepuTh, HE MPEBBILIAET JIM MOITHOCTb, BbIIEIIAEMAas
Ha KoJuiekTope B pexkume nmokos PK.PT, makcumanbHO
nonyctumyto PK.Max; B) ¢ NOMOIIBIO BXOAHBIX
XapaKTEPUCTUK OMPEACINTh: HANPSIKEHUE CMEILICHHS
UBD.PT, ammiutyny BxogHoro curHaiza UmbD,
BXOJIHYIO MOIITHOCTH PBX, KO3 PUITMEHTHI YCUICHUS TIO
Hanpsokeanto KU u mo momHoctu KP, BxogHoe
CONPOTHUBIEHUE Kackaga RBx, comporuBienue pesucropa Rb u  emKoCTh
paznenurtenbHOro kKonaeHcaropa Cp. /nama3zon ycunuBaembix kojebanuit 80 Iy -
S klm.

3aoaua 3
Ha pucynke npeacraBinena cxema OK. Ilapamerpsl TpaH3ucTtopa HMEIOT
sHauenus: h119=300 Om, h125=0; h2125=200; h223 = 0,0001 Owm-1. YacroTa
BxoaHOrO curHana 1 k['i. Omnpenenenbl BETUYMHBI JIMHEWHBIX 3JIEMEHTOB cXeMbl: R1
= 18 kOMm, R2 = 10 kOm, R3 =300 Om, Ra =1 kOm, CI1 =1 Mx®, C2 = 1 MkD.
Haiitn xoaddunmentst ycunenus kackana no HampspbkeHuto (KU) u Toky
(KI).

Tembl pedpepaTon

YacTtoTHbIE GUIBTPHI

[TaccuBHBIE YaCTOTHBIE (PUIBTPHI

VYeunurenu 37eKTPUIECKUX CUTHATIOB

[IpuHIUIIBI TOCTPOCHHUSI, MTAPAMETPHI U XapAKTEPUCTUKHU YCUITUTENEH.
VYcunutenbHble KacKaabl HA OUMOJISIPHBIX TPAH3UCTOPAX

VYcunutenbHble KacKaabl Ha TMOJEBBIX TpaH3ucTopax. W30uparenbHble
YCUJIMTEIIN.

ok wdE

Jst Tekymero koutpoass TK3:

ITpoBepsiemass kommeteniusg: OIIK-1. CrnocoOeH HCIOBb30BaTh IOJOKCHUS,
3aKOHBI M METOJIbl E€CTECTBEHHBIX HAayK M MATeMaTUKU i1 pEelIeHus 3ajad
ukeHeproit aesrenbHoctd (OIMK-1.6. JleMoHCTpupyeT HOHUMaHHE (GH3UUYESCKUX



SIBJICHUI W YMEET MPUMEHSATh (DU3NIECKUE 3aKOHBI AJICKTPUIECTBA M MAarHETU3MA TIPH
pElICHUN THUIIOBBIX 3a7a4 JJIEKTPOTEXHUKA C TPUMEHEHHUEM MAaTeMaTH4eCKOTro
arnmapara); OIIK-2. CrnocoOeH caMOCTOSATENBHO IMPOBOAUTH JKCIIEPHUMEHTAIbHBIC
WCCJIEIOBAHUSI M MCIOJIb30BaTh OCHOBHBIE IMpPHUEMbl 0OpaOOTKM M TPEICTaBIICHUS
nonydeHHbix gaHHbIX  (OIIK-2.3. CnocoOeH npuUMEHSATh METOJbl aHajM3a,
MOJICIUPOBAHUS, TEOPETUUYECKOTO M OSKCHEPUMEHTAIBHOIO HCCIEAOBAHUS TpU
peleHur MpoheCCHOHAIBHBIX 3a/1a4).

Tect
Bonpoc Bapuanmvr omeema
Kaxk enusiem ompuyamenvhasn | ysenuuusaem
obpamnas ce53b HA YMeHbulaem
Ko3¢hhuyuenm ycunenus He snusiem
yeunumens?
c Jughepenyuposanue
R
— = 1 Humeepuposanue
U1 —E’ s uz2
Jlozapugmuposanue
Kakyto MaTeMaTHYECKYIO

Ooncpanurio HaJd aHaJlOrOBbIMHA
curHajiaMy BeinoaHser OY

Yunoowcenue na KOHCmMAaHxmy

Ha xaxom u3 pucynxos 1
npedcmasiena
uUHBEpMUPYIOWAsL CXemMd 2
sxnrouenus OV ¢ O0OC
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tpurrepa llImurra

re’eparopa JIMHEHHO U3MEHSIOIIETOCs HaIIPS’KCHUA

re’aeparopa CUHyCOUAAJIbHBIX KoJIeOaHMi

MyJIbTHBHOpaTOpa

TToTHBI KOMILIEKT

3aIaHUN U MaTepuajioB, HEOOXOIUMBIX ISl OLICHUBAHUS

pe3ynbTaToB OOYYEHHS MO AUCIUIUIMHE, XpaHUTCS Ha Kadempe paspaboTunka u

coaepkut 40 TecTOBBIX

BOMPOCOB HA KaXIyl KommereHiuio, u3 Hux (0% -

3akpbITOTO THNA, 30% - OTKPHITOTO THUMA.

JlaGopaTopHas padora 4. OnepanMOHHBIN YCUIUTEb.
Ilepeuens 3a0anuit u 60npPocos 0 3auiumaol 1a60PAMOPHOIL PAOOMBbL .



1. Yro Ha3bBaeTcs SNEKTPOHHBIM ycuiautenem? OOBSICHUTE MNPUHLIHMII

JEUCTBUS YCUIIUTEI.

[Tepeuncnure OCHOBHBIE XapaKTEPUCTUKHU U MApaMETPbl YCUIIUTENEH.

C xakoli 1eNbl0 B YCUJIMTEb BBOAUTCS 0OpaTHas CBSI3b?

4. TloueMy B YCWIMTENSX IIOCTOSSHHOIO TOKAa HENb3sl IPHUMEHSTH
KOH/ICHCATOPBI, KAK 3JIEMEHTBI MEKKACKaJHOW CBA3U?

5. UeM omnepanuOHHBI YCHUIUTENb OTIMYAECTCA OT YCUJIUTENEH Ha
OUIOJSIPHBIX U TIOJIEBBIX TPAH3UCTOPAX?

6. ITloscHuTe OCHOBHBIE MapaMeTPhl OMIEPATMOHHBIX YCHIUTEICH.

7. KakoBbI OCHOBHBIE CXEMbI BKJIIOUCHHSI ONIEPALIMOHHBIX YCHUIIUTEICH?

w N

Ilepeuenv mpeodosanuii Kk omuenty

JIaGoparopHasi paboTa BBIMOJHIETCS Ha KOMIBIOTEPE B MPOrPaMMHOI cpene
Multisim coracHO METOAMYECKUM YKa3aHUSAM O BBINOJHCHHH J1a00OpaTOPHOI
paboTHI.

Otu€ér mo nabGoparopHod paboTe OGOPMIIAETCS WHIUBUIYAIBHO KaXKIbIM
CTYJICHTOM, BBITIOJIHUBIINM HEOOXOJMMBIE SKCIEPUMEHTHI (HE3aBUCHUMO OT TOTO,
BBITIOJIHSJICS JIU DKCIIEPUMEHT UHJMBUIYAIbHO WJIM B COCTaBE TPYMIbI CTYJICHTOB).
Crpanuiisl oTuéra ciefyeT NpoOHyMepoBaTh (TUTYJIbHBIN JIUCT HE HYMEpYyeTcsl, aajiee
UJIET CTpaHula 2 U T.11.).

TuTynbHBIN TUCT OTUETA TOJHKEH coiepKaTh Ppa3y: «OTuéT no JabopatopHOi
pabote «Ha3Banue paboThl» Mo nucnuiuinHe «Ha3BaHWe MUCIMIUIMHEBD), 9yTh HIDKE:
BeimonHuit ctyaeHT rpynnsl (HoMep rpyninsl) (Oamuinus, “HULKAIKI)». BHU3Y aucta
CIENYET yKa3aTh TEKYIIHUMI TOI.

OT4éT HOKEH CONIEPKaTh CIECAYIOIINE OCHOBHBIE Pa3/IeIbl:

1. Ilenb paGoTHI.

2. TeopeTrnueckas 4acTb.

3. AHaATM3UPYEMBIE CXEMBI.

4. Pe3ynbTaThl (TaOIHIIBI SKCTIEPUMEHTAIBHBIX JTAHHBIX, TPA()UKU, CKPUHIIIOTHI
MPOTPaMM).

5. BbiBO/1bI (OCHOBHBIE TIPHOOPETEHHBIE 3HAHUS O MPEMETE UCCIICIOBAHNUS).

IIpakTHyeckoe 3axanue

[Ipumepsbl MpaKTUYECKUX 3aJaHUM:

3aoaua 1
B cxeme HenHBepTHUpYIOIIETO ycuiauTens Ha puc. 3 Roc = 56 kOMm. Kakum 101mKHO
ObITh compoTuBiieHHe Rj;, 4TOOBI oOecneynTh BbIXOJHOE Hampsbkenue 10 B mpu
HanpsbkeHusx Ha Bxoge 0,2 B m 1 B? OnepauuoHHBI yCUIMTENb CUWTATH
UJICaIbHBIM.



CxeMa HenHBepTUpYyIOlIero ycunutens Ha OY

3a0aua 2 Ha Bxoja wuHTErpaTopa Ha OINEpalMOHHOM ycuiuTene (puc. 4)
nojaercs ckadok HampspkeHus: U, ¢ ammutynoi 1 B. Ilapamerpsr cxemsl: R = 1
kOwm; C = 0,1 mx®. HaiiTu 3HaueHUs BEIXOHOTO HanpspkeHus yepes 1 u 10 mc mocie
IIOJa4M CUTHAJIA.
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Cxema unTerparopa Ha OY
3aoaua 3
B cxeme RC-reneparopa na puc. 5 C1 = C2 = C3 = 100 ud. Halitu 3Ha4YeHUSA
MapamMeTpoB BCEX OCTAIBHBIX DJJIEMEHTOB CXEMbI, YTOObI OHA BhIpadaThIBaJIA
kosebanus Ha yactoTe 20 k[ 1. (IIpunsate R1 = R2 =R3 =R4 =R))
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RC-reneparop rapmonndeckux kosiebanuit Ha OY
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Temsbl pepepaToB

Bunbl oOpaTHBIX cBs3el

BnusHue oOpaTHbBIX CBsI3el Ha MapaMeTpbl U XapaKTEPUCTUKU YCUITUTENEH.
Ycunurean MOIIHOCTH

Ycunurenu noctostHHOro TokKa. {uddepenunanbupie ycuauTenu

B



OnepanmoHHbIE YCUIINTEIN
I'enepaTopHbIe U NUMITYJICHBIE YCTPOMCTBA
I'enepaTopsl

NmMnynbcHBIE yCTPOUCTBA
TpaH3UCTOPHBIN KIIIOY

©oo~No O

I[J'Iﬂ l'lpOMe)KyTO‘IHOﬁ arrecrauuu:

IlepeyeHb TeM KypcoBOIo npoeKTa:
IIpumepbl TEM KypCOBOIO MPOEKTA!

Pa3paboTtaTh ycwiuTelb NEPEeMEHHOTO TOKa Ha HWHTerpainbHbix OV  mis
YCHJICHUSI CUTHAJa 3a/IaHHON aMIUTUTY/IbI, UMEIONINI B IUara3oHe TeMIepaTyp oT -
20 C o +60 C cnenyromiye mapaMeTpsl (apaMeTpsbl 0 BapHaHTaM )

N | damunus Er, | Rr,kOm | RH,Om | UH, Fu,I'n | Fs, AKuU,% | Cnan 3a

. MB B Kl npeaenaMu

n MTOJIOCHI
IPOIYCKAHUS

1. | Usanos B.B. 5 10 10 8 50 15 1,0 20 nb/nex

TpebGoBanus k 0pOpMIICHHIO OTUETA IO KyPCOBOMY MPOEKTUPOBAHUIO.

OT4€T 1O KypCOBOMY MPOEKTUPOBAHHUIO OGOPMIIAECTCS WHAUBUIYAIBHO
KQKJBIM CTYJICHTOM, BBITIOJIHUBIIUM HEOOXOJUMbIE PacyeThl U MPOCKTUPOBAHUE.
Crpanuisl oTuéra ciegayeT NpoOHyMepoBaTh (TUTYJIBHBIN JIUCT HE HYMEpYyeTcs, Jaliee
UJIET CTpaHuIa 2 U T.1.).

TuTynbpHBIN JUCT OTU€TA NOHKEH coaepkath ¢paszy: “OT4ET Mo KypCcOBOMY
npoekTy «Tema KypcoBOTO MpoeKTa», YyTh HIDKE: BBIMOTHWI CTYyIEHT TPYIIIBI
(Homep rpynmsl) (Qamunusi, nHULIKANB) . BHU3Y aucTa caeayer yka3aTh TEKYIIUN
rO/I.

OT4€T, TOJKEH coliepKaTh CIECTYIOIINE OCHOBHBIE Pa3/ieiibl:

1. Conepxanue

2. Brenenue
3. Texuuyeckoe 3aaHuE;

4. Teoperndeckasi 4acTh;

5. TlpenBaputenbHbBIN pacueT;
6. IIpoekTupoBaHUE CXEMHI,
/. AHanmu3 paboThl CXEMBI;

5. BBIBOJBI.

Bo BBeneHMHM pacKpbIBAeTCS aKTyaJlbHOCTH TEMBI, CTAaBATCS IICNIb W 3aJlayu
NMPOCKTUPOBaHMs. TeopeTHdyeckas dYacTh  JOJDKHA  COACP)KAaTh  MHHHUMYM
HEOOXOIMMBIX TEOPETUUYECKHUX CBEACHHUH O MPUHITUIIAX PAOOTHI UCCICTYEMOMN CXEMBI
u ec omucanue. He cieayer KomupoBaTh MEIUKOM WM YAaCTUYHO METOIMYECKOE
nocobue (omucaHue) WM pasjaenbl ydeOHuka. B mpenBaputenbHOM pacyeTe
MPOBOJUTCS pacuyeT MW  BBIOOP OCHOBHBIX  JJIEMEHTOB  IPHHIIUITHAIBHON
MEKTPUUECKOM  cXeMbl. [IpoeKTUpoBaHHE CXEMbl BKJIIOYAET COCTABJICHHE



NPUHLUNAATBHON 3JIEKTPUUECKONW CXEeMbI U pa3padoTKa MEeYaTHOW IUIaThl W3MEIHSL.
Paznen «AHanu3 paboThl CXEMbD» BKIIIOYaET B ce0s TaOJMIBI SKCIIEPUMEHTABHbIX
JAHHBIX, TpadUKH, MOJYyYECHHbBIE TIPU BBHITTOJIHEHUH aHaJIU3a pabOThl CXEMbl, CHUMKH
AKpaHoB TpuOopoB. Ha rpadukax o0s3aTebHO JAOMKHBI OBITH YKa3aHbl MacIITaObl
MO0 OCSIM, Hayajio OTCYETa, Pa3MEpPHOCTH U O0O03HAYEHUS (PUBMUYECKUX BEITUYHH,
OTKJIQJIIBAEMBIX 1O OCSIM. DKCIEPUMEHTAIbHbIE TOUYKH Ha TpaduKax JIOJKHBI OBITh
3aMETHBI, YETKO BbIJCNICHbl. PUCYHKH, Tpadukd U TaOJIMIBI HYMEpPYIOTCS U
MOJIMTMCBHIBAIOTCS 3aTOJIOBKAMH.

BriBoibI HE MOKHBI OBITH MPOCTHIM MEPEUYUCIEHHWEM TOTO, YTO CIENIAHO.
3nech BaXHO OTMETHTh, KaKh€ HOBBIE 3HAHMS O MpeIMETe HCCIEIOBaHHs ObUIN
MOJyYeHBbl TPHU BBINOJHEHUH TMPOCKTUPOBAHUSA, K UYEMy NIPUBEIO OOCYXICHHE
pe3yabTaTOB, HACKOJIBKO BBHIMOJHEHA 3asBICHHas Ieib paboTel. Bo3moxHO,
MOJTyYeHBbl JIOMOJHUTENbHbIE (OPMYIIbI, AaHHbBIC, NPEAJIOKEHBl OpPUTHHAIBHBIC
METOJUKH, — 3TO JIOJDKHO OBITh OTPa)X€HO B BBIBOJAAX. BBIBOJBI 10 paboTe KaxKAbli
CTYAEHT JIEJaeT CaMOCTOSTENIBHO.

BOl'[pOCbI AJIA MOATOTOBKH K JK3aMECHY:

1. BeimpssMuTensHbIi 11oj. XapaKTepUCTUKH, TAPAMETPhI, IPUMEHEHHUE.

2. Emkxoctu p-n-nepexona. Bapukan. BiusHue eMKocTel Ha mpoliecc
BBIIIPSIMIICHHS.

3. I[IpoGowu p-n-nepexona. CTaOUIUTPOH: XapaKTEPUCTUKH, TAPAMETPHI,
IIPUMEHEHUE.

4. bUnonspHBIN TPAH3UCTOP. XaPAKTEPUCTUKH, TAPAMETPHI.

5. IloneBble TpaH3UCTOPBI. XapaKTEPUCTUKH, TAPAMETPHI.

6. CxeMbl BKIJIFOUEHHUS OUTIOJISIPHOTO TPAH3UCTOPA U UX OCHOBHBIE apaMETPHI.

7. CXeMbl BKIIFOUEHHS IT0JIEBOTO TPAH3UCTOPA U UX OCHOBHBIE ITAPAMETPBI.

8. bunossipHbIN TpaH3UCTOP € U30JIHpOoBaHHBIM 3aTBOpoM (IGBT):
YCTPOMCTBO, MPUHIINII JEHCTBHS, XapAKTEPUCTUKU U apaMETPHI.

9. OcHOBHBIE TapaMETPBI U KIACCHI YCWIIMTENEH AIEKTPHUYECKUX CUTHAJIOB.

10. [IprHIMIIBI TOCTPOEHUS YCUITUTEIbHBIX KaCKaJI0B.

11. O6patHnbie cBs3U B yeunuTessix. Cxembpl TepMocTaOuiIn3anuu padbouei
TOYKH.

12. Knaccel ycunenus.

13. YcunurenbHbld Kackaja ¢ 0OIUM SMUTTEPOM: CXE€Ma, TPUHLUIT ACHCTBUSA,
OCHOBHbIE TTAPAMETPHI.

14. YcunurenbHbIN Kackaja ¢ OOIIKUM KOJIJIEKTOPOM: CXeMa, MPUHIIMIT
JIEHUCTBUSI, OCHOBHBIE MTapaMETPBhI.

15. Pe3oHaHCHBIN YCUITUTETD.

16. OgHOTaKTHBINM TpaHCHOPMATOPHBIM YCUITUTEb MOIITHOCTH.

17. JIByXTakTHBIA TpaHCHOPMATOPHBINA YCHUIIUTEb MOIITHOCTH.

18. JIByxTakTHbBIE OecTpaHCPOPMATOPHBIE YCUIUTEIU MOILITHOCTH.

19. Ycunurenu Ha MoJjaeBbIX TPAH3UCTOPAX.

20. Ycunurenu noctostHHOTO ToKa. JlnddepeHnnanbHblil yCUITUTENb.

21. Mukpocxema onepariOHHOTO YCUIUTENS.



22. IHBEpTUPYIOIINI U HEUHBEPTUPYIOIINI YCUIIUTENHN Ha ONIEPALIMOHHOM
YCUIIUTETIE.

23. CyMMarTop 1 pa3HOCTHBIN YCHUIIUTENb Ha ONEPAIIMIOHHOM YCHIIUTETIE.
HuTerpatop Ha onepaliMoOHHOM yCHIIUTETIE.

24. YcnoBue caMoBO30YXICHHUSI aBTOT€HEpaTOpa.

25. LC-aBToreHepatopsl Ha TPaH3UCTOPE.

26. RC-renepaTop Ha OUITOJIIPHOM TPaH3HUCTOPE.

27. RC-renepaTopbl CHHYCOUAATBHBIX KOJIEOaHHU Ha OTIEPAIIMIOHHOM
YCUIIUTETIE.

28. Kommnaparop.

29. Tpurrep llIMuTTa Ha ONIEPAIMOHHOM YCHJIUTEIIE.

30. MynbTUBHOpaTOp HA OTIEPAIIMOHHOM YCHUITUTEIE.

31. OgHOBHOpaTOp HAa ONEPALMOHHOM YCHIIUTETIE.

32. I'eHepaTop JIMHENHO U3MEHSIOIIETOCs HAPSDKEHMS Ha ONEpalliOHHOM
YCUIATEIIE.

33. Kunrou Ha 6unosnsipHoM TpaH3uctope. HeHachlleHHbIH KITtoY.

34. Kitoun Ha MOII tpan3ucropax.

35. Kuirou Ha IGBT.

36. IIpumeHeHne TpaH3UCTOPHBIX KIIFOUEH B aHAJIOTOBBIX CXEMaxX:
UMIYJBCHBIE CTAOUIIN3ATOPBI, IPEOOPa30BATEIN OCTOSIHHOTO HANPSKEHUS U
WHBEPTOPHI HANPSKEHHUS.

3agaum 11 NMpoBEACHUA HpOMeH(yTOqHOﬁ arrecranmmm

1. B cxeme ycuiurtenbHoro kackaaa Ha puc. 1 R; =25 kOMm, R; =40 xOwm,
R, =3 kOm, R, = 500 Om, mapamerpsl Tpansuctopa: h;;, =400 Owm, h,;, = 100, h,,, =
0,1 MCwm. Onipegenutb KOd(PPUITUEHTHI YCUIICHHUS TI0 TOKY U HAPSKEHUIO.
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2. B cxeme ycunutensHoro kackaga ¢ OU nHa puc. 2 R; =82 kOm, R, =33
kOM, Rc =1 kOMm, R, = 3,3 kOmM, mapamerpsl Tpansuctopa: S = 2,5 MA/B, rcy = 50
kOm. Omnpeaenuts K0dGGUIIMEHTH YCUIIEHUS IO TOKY, HAMPSHKEHUIO W MOIIHOCTH,
BXOJHOE M BBIXOJIHOE COIIPOTHBIICHUS KacKaa.
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3. Onpenenuts KO3(PUIMEHT HACHIINICHUS I[MOKa3aHHOTO Ha puc. 3
TPAH3UCTOPA, €CIU U3BECTHO, uTo amrutyna E. =2 B, E;, =5 B, R, =30 Om, R, =
200 OM, Ug, 4ac = 0,6 B, B = 150.
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4. B cxeme ycwutenss Ha puc. 4 R, = 4 kOm. KakuM J0KHO OBITh
conpoTuBieHue Rj;, uyToObl mnpu BxoaHoM Hamnpsokennn 0,2 B ammuryna
HampspkeHus: Ha Bbixone Obwia 10 B?  OnepanuoHHBIA  yCHIMTENb CUMUTATH
UJ1CAJIbHBIM.
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5. B cxeme unBepTupytomero ycuiauteas Ha puc. 5 Ry = 560 Om, Roc = 43
kOM, Ha BbIXOJ€ J00aBJi€HO compoTuBiIeHUE Harpy3ku R, = 1 kOwm, BeamuuHa
BxogHoro Hamnpsbkenuss 0,1 B. Haitu BbeixogHoi TOK Mukpocxembl OV,
OrnepalluOHHBINA YCUITUTEIh CYUTATh HU/I€aATLHBIM.



6. B cxeme cymmaropa Ha puc. 7 E,; =0,2 B, E;; =0,5 B, R1 =R2 = R3 =200
OM, R4 = 30 xOm, R5 = 50 kOm. Kakum goimkHO ObITh HampsikeHue E;, 4ToOBI
HaIpsHKEHUE Ha BBIXOJI€ CXEMBbI ObLUIO paBHO 12 B?
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7. B cxeme pa3HocTtHOTO yeunutens Ha puc. 7 R1 =1 kOwm, R2 = 15 kOm, R3
=200 Om, R4 = 100 Om, E; = 0,3 B. Kakoe HyxHO nojiath HanpsikeHue E;, 4To0b1 Ha
BbIX0J1€ ObUI0 HanpspkeHue Uy, = -10 B?
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