MHHHCTEPCTBO HAYKH U BBICHIEIO OBPA30BAHHS POCCHACKOM

Jluer coracoBanms paGoueii NPOrpaMMBI IMCIHTUTHHEL

DEJIEPATIMH
(it HOE rocyaaper 00pa3zoBaTeIbHOE YUPEKIACHHE BBLICHIETO Iporpammy cocrasiu (a)
_ o0pasosanus -
"CAHKT-TTIETEPBYPI'CKHIA I'OCY JIAPCTBEHHBI YHUBEPCUTET JlouenT, K.6.1. _T.B. Ceprees o
AIPOKOCMUYECKOI'O TIPUBOPOCTPOEHMSI" (A07MHOCTS, yu._cTENENS, I8aNIe) ( aara) (
[Mporpamma oto6pena na 3acenannn kadeapsr Ne 24
Kadeapa Ne 24 i pe ienp
«24» __05__ 2024r, nporokon Ne 5/24
YTBEPXJIAIO
PykoBosiirens 00pa3oBareibHOI MporpaMMbt 3aseayiommit kadenpoii Ne 24
K.T.H., J0IL K.T.H.. JIOIL. o ﬂhf" Mol .M OB.T
(iatiore b, i) (y4 cTenens, ssanie) (noanuce, aata) Cumunanss, bamiis)
OB. T
BamecTuTens aupexTopa nHeTHTyTa No2 1o M Koii paGote
( . Qasenis)
%Q JIOIL K. T.H.JIOIL. (%;/ H.B. Mapkosckast
(AOAXHOCTS, Y4 CTENEHb, 3BaHHE) (nofyydy! nava) (mmumanss, haminus)
(noanuce)
«@4» 05 2024 1
PABOYAS IMTPOI'PAMMA JIMCLIUIUJIMHBI
«YcrpoiicTea npeoGpazoBaHus GHOMEANIIMHCKHX CHIHATOBY
(HamvcHoRamme 1Mcumm i)
Koxn HmlpaBl:él;;;l NOATrOTOBKK/ 12.03.04 N
CTISHHANILHOCTH o

H.
;

= BHOTEXHHYECKHE CHCTEMBI H TEXHOIOTHH
MOIFOTOBKH/ CICHHANLHOCTH

Hanmenosanue
BHOTEXHHYECCKHE M MCIMIIMHCKHE aNaparsl M CHCTEMBbI
HANPABJICHHOCTH
Mopma obyueHHs ovHas
Tox npuema 2024

Cankr-llerepOypr— 2024



AHHoTanus

JucuunnuHa «YcTpoiicTBa NpeoOpa3oBaHus OHMOMEAMIIMHCKUX CHUTHAJIOB)» BXOJUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarpaBjeHUI0 TMoAroToBku/ crnenuadbHOCTH  12.03.04 «bHOTEXHMYECKHE CHUCTEMBI U
TEXHOJIOTHMM» HaIpaBJICHHOCTH «bHOTeXHHUYeCKHe W MEIUIMHCKUE amnmaparbl U CUCTEMBI».
Hucnurmuna peanusyercs kaheapoit «Ne24y.

JlucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETSHIUH:

VYK-1 «Cnoco0GeH oCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUSI TIOCTABICHHBIX 3a/1a4»

IIK-1 «CrnocobHocTh K (GOPMHUPOBAHUIO TEXHUYECKMX TPEOOBaHMM M 3aJaHUl Ha
MPOSKTUPOBAHKUE U KOHCTPYUPOBAHNE OMOTEXHUYECKUX CUCTEM U METUITMHCKUX W3ICITHID)

[IK-2 «CnocoOHOCTh K MOJCIUPOBAHHUIO DJIEMEHTOB U MPOLECCOB OMOIOTUYECKUX U
OMOTEXHHYECKUX CHCTEM, HX HCCICIOBaHMI0 Ha 0a3e mnpodecCHOHANBHBIX MAaKeTOB
ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS M CAMOCTOSITENILHO pa3pabOTaHHBIX MPOrPaMMHBIX
MIPOJTYKTOBY

[IK-3 «CnocoOHOCTh K aHalM3y, pacueTy, MPOEKTUPOBAHHIO M KOHCTPYHPOBAHHUIO B
COOTBETCTBUM C TEXHUYECKUM 3aJaHHEM THIIOBBIX CHCTEM, MPUOOPOB, JETajeii W Y3JIOB
MEAMIMHCKUX WU3JENUA U OMOTEXHUYECKUX CHUCTEM Ha CXEMOTEXHMYECKOM M BJIEMEHTHOM
YPOBHSIX, B TOM YHCJIE C UCIIOJIb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTHUPOBAHUS

CopepxaHue AUCHMILTUHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C IOCTPOCHHEM
OMOTEeXHUYECKHX CHUCTEM Ha OCHOBE PAJUOAICKTPOHHBIX JJIEMEHTOB U Y3JIOB OOIIEro u
CHEIHMAIbHOTO OMOTEXHUYECKOTO Ha3zHaueHUs. V3ydaroTcs NpUHLUIN JEHCTBHUS, CXEMBI,
XapaKTePUCTUKU YCTPOUCTB, OOECIEUMBAIOIINX PETUCTPAIUI0 CUTHAJIOB (PU3HOJOTUYECKON
AKTUBHOCTH OpraHU3Ma 4YeJioBeKa, X YCHIIEHHE, 00pabOoTKy M Mepenady B peajbHBIX YCIOBHUSIX
SKCIUTyaTaIliy TIPU BO3JACHUCTBUU BHYTPEHHHUX W BHEITHUX JIEKTPOMArHUTHBIX TOMEX.

[IpenogaBanue AMCHUIUIMHBI TpEAyCMATpUBaeT Cleayromme (GOpMbl OpraHU3alNud
y4eOHOT0 TpoIiecca: JIEKIUH, JIa00paTopHbIe pabOThI, CAMOCTOSITEIbHAS Pad0Ta 00yUaIOIIEroCs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIbl KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B hopMe dK3aMeHa.

OO6masi TpyA0EMKOCTh OCBOEHUS AMCIMILTUHBI COCTaBINseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE
1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI
®dopMHUpOBaHWE HABBHIKOB IPOCKTUPOBAHUS AaHAJIOTOBBIX M aHAJIOTOBO-IU(POBBIX Y3JIOB U
DJIEMEHTOB OMOTEXHUYECKHX CHCTEM Ha 0a3e IUCKPETHBIX 3JIEMEHTOB (TIOIYMPOBOJHUKOBBIX
TPaH3MCTOPOB, OMEPALMOHHBIX YCHUIIUTEIIEH, TOTMUCCKUX DJIEMEHTOB).
1.2. JlucummiuHa  BXOOUT B  COCTaB  dYacTd, (OPMUPYEMOH  yJaCTHUKAMU
00pa3zoBaTeNbHBIX OTHOIIICHUH, 00pa30BaTEIbHON MPOTrpaMMBbl BBICIIIETO 0Opa30BaHMs (lajee —

OI1 BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLIUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus NTUCHMIUIMHBI OOYYaroOIIUics TOJKEH 00JanaTh CIeIyOnMMU
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHIKEHHS
Kareropus (rpynna) | Kox u HaumenoBanue | Kon m HauMeHOBaHUE MHJIMKATOPA JOCTUKECHUS
KOMIIETEHIIMH KOMIIETEHIINH KOMIIETEHIIUU
YK-1 Cnocoben
OCYILECTBJISATh MOUCK,
KPUTHYECKHUI aHAIN3
YU CUHTE3 YK-1.V.3 ymets onieHuBath HHGOPMAIUIO HA
YHuBepcanbHbIC
KOMITETEH I uH(popMaluuy, JIOCTOBEPHOCTh; COXPAHATh U IepeaBaTh
HIPUMEHSTh JIAaHHBIE C MCII0JIb30BaHUEM LIU(PPOBBIX CPEICTB
CUCTEMHBIN ITOIXO
JUIs peLIeHus
IIOCTaBJICHHBIX 3aja4
ITK-1 Croco6nocts k | [TK-1.3.1 3HaTh NpUHLIUIIBI HOCTPOSHUS U
(GbopMUPOBaHHUIO XapaKTepUCTHUKU KOMIIOHEHTOB
TEXHUUYECKUX OMOTEXHUUECKUX CUCTEMC YUE€TOM XapaKTepu-
TpeOOBaHUI 1 CTUK OMOJIOTHYECKUX 00BEKTOB, U3BECTHBIX
3aJJlaHu} Ha 9KCIIEPUMEHTAIIBHBIX U TEOPETUYECKUX
[TpodeccuonanbHble
IIPOEKTUPOBAHUE U pe3yJIbTaToB
KOMIIETEHIINH
KOHCTPYHpPOBaHUE [IK-1.B.1 BnaneTs HaBbIKAMU OLIEHKH
OMOTEXHUYECKUX COCTOSIHUSI HAYYHO-TEXHUYECKUX 3a]1a4 ITyTeM
CUCTEM U noaoopa, U3yde-Hus M aHAJIN3a JIUTEPATyPHBIX U
MEAMIMHCKUX MaTEHTHBIX UCTOYHUKOB B 00JIaCTH
W3 JIEIHUN OMOTEeXHUUYECKUX CUCTEM M TEXHOJIOTUI
ITK-2 CnocobHOCTH K
MOJIETTUPOBAHUIO
AIIEMEHTOB U
IIPOLIECCOB
port [1K-2.3.1 3HaTh NPUHLIMIIBI pa3pabOTKU
OMOJOTMYECKHUX U
ITOPUTMOB U peAIN3alMI0 MATEMAaTUYECKUX U
OMOTEeXHUUYECKUX .
KOMITBIOTEPHBIX MO/JIENIEN JIIEMEHTOB U
CUCTEM, UX
MIPOIIECCOB OMOJIOTMUECKUX U OMOTEXHUYECKHX
[TpodeccronanbHble | HCCIETIOBAHUIO HA crCTeM
KOMIIETEHIIUHA Oase
[IK-2.Y.1 yMeTh BBIIONHATh MaTEMaTHUECKOE
pohecCHOHATBHBIX
HAKETOR MOJIETUPOBaHHUE MPOIIECCOB U OOBEKTOB Ha Oaze
CTaH/IapTHBIX [1AKETOB aBTOMATU3UPOBAHHOTO
ABTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS
HPOEKTUPOBAHUS U
CaMOCTOSITENIBHO
pa3pabOTaHHBIX
IIPOrPaMMHBIX




IIPOJYKTOB

IT1K-3 CrnocoOHOCTE K
aHaJIM3y, pacyery,
MIPOCKTHUPOBAHMIO U
KOHCTPYHPOBAHUIO B
COOTBETCTBHUH C
TEXHUYECKUM
3a7jaHUEM THIIOBBIX
cucTeM, MpruodopoB,
JleTaliel U y3JIOB
[TpodeccrnonanbHbie | METUITUHCKUX

[1K-3.3.1 3HaTh NPUHIUIIBI HOCTPOCHUS U
METO/Ibl PaCU€TOB IPUHLHUIINAIBHBIX CXEM
OCHOBHBIX (DYHKIIMOHAJILHBIX Y3JIOB,
Ha3HAauYEHUE, TapaMeTPhl, XapaKTEPUCTUKU
TUTIOBBIX 3JIEMEHTOB OMOTEXHUUYECKUX CUCTEM
[1IK-3.Y.1 yMeTh BBIIONHATH IPOEKTUPOBAHUE
JeTanei 1 y3J10B OMOTEXHUYECKUX CUCTEM

KOMIIETEHIIUH U3IENUN U
MEIULIMHCKOTO HA3HAYEHUS B COOTBETCTBUM C
OMOTEXHUYECKUX
TEXHUYECKAM 3aJaHUEM C UCIIOIb30BAHUEM
CHUCTEM Ha

CpCACTB aBTOMATU3UPOBAHHOI'O
IMPOCKTUPOBAHMA, a TAKIKC pa3pa6aTbIBaTb
IMPOCKTHYIO N TCXHUYCCKYIO JOKYMCHTAIIMIO HA
p83pa6aTBIBaCMOG U3aCIuc

CXEMOTEXHHUYCCKOM U
9JICMCHTHOM YPOBHIIX,
B TOM 4YHCJIC C
HUCIIOJIB30BaHHECM
CHCTEM
ABTOMATHU3HPOBAHHOI'O
MMPOCKTUPOBAHUA

2. Mecro nucuumminHb B cTpykType OI1

JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee IPUOOPETEHHBIX 00YYarOIIUMUCS
IPU U3YYEHUHU CIENYIOIIMNX AUCLUILINH:

— «DIEeKTPOTEXHUKAY,

— «DIIEKTPOHUKAY,

— «CXeMOTEeXHHMKa aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOUCTBY.

3HaHMs, TOJYy4YEHHBbIE NPU W3YYEHUU MaTepuala AaHHOM IHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U MOTYT MCIIOJIb30BaThCS MPU U3YUYEHUU JAPYTUX TUCHUIUINH!

— «buorexHuueckue CUCTEMbI MEIUIIMHCKOTO Ha3HAYEHUSI»,

— «lIpoexTrpoBaHue OMOTEXHUYECKUX CUCTEM,

— «TexHnueckue METO/bl AMArHOCTUYECKUX MCCIIEIOBAaHUN U JICUEOHBIX BO3/IECHCTBHI».

3. O0beM U TPYAOEeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCLUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHJIOB yueOHOU
paboThI 1O TUCIUIINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh JIUCITUIIIIMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Neb
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
H3 nHux uacoe npakmuueckoi no020moeKu 25 25
AyoumopHhule 3anamus, BCETO vac. 51 51
B TOM YHCJIE:

nexuu (JI), (gac) 17 17

npakTudeckne/cemunapckue 3ansatus (I13),

(gac)




naboparopusie padbots (JIP), (dac) 34 34

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 57 57
Buo npomescymounoit ammecmayuu:. 3ayer,
madd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI IK3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUAAM 3aHITHIA.
Paznensl, TEeMBI JUCHUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznennl, TEMBI JUCIUILTHHE Texuwm | 113 (C3) P KI1 CPC
’ (dac) (qac) (qac) (dac) (qac)
Cemectp 6
Pasznen 1. Curajsl 1 JaTUUKH.
Tema 1.1. OcoOeHHOCTH OMOMEIUIIMHCKUX CUTHAJIOB
u momex. O000IIeHHAs CTPYKTYpHAs CXeMa UX 5 4 8
00paboTku. ['anpBaHUYeCKas pa3Bs3Ka.
Tema 1.2. OcHOBHEBIE BUABI JaTYUKOB IS
OMOTEXHUYECKUX CHCTEM.
Pasnen 2. Ycunurenu.
Tema 2.1. YcunurenbHble CXEMbl HA TPAH3UCTOPAX. 4 8 11

Tewma 2.2. YcunurenbHble CXEMBI Ha OMEPAMOHHBIX
yewmmrensax (0Y).

Paznen 3. UactoTHble PUITBTPHI.
Tema 3.1. [TaccuBHbIE YACTOTHBIE PUIILTPHI. 3 6 12
Tewma 3.2. AKTHBHBIC YaCTOTHbIE (DUIIBTPEI.

Paznen 4. I'eneparopsl.
Tewma 4.1. 'eHepaTOpbl UMITYIbCHBIX CUTHAJIOB. 2 4 8
Tema 4.2. 'eHepaTOpbl CHHYCOUJATIbHBIX CUTHAJIOB.

Paznen 5. Henunelinsie mpeoOpa3oBarteu.

Tema 5.1. ABTOMaTHYECKUI PETYIATOP YCUICHUS.
Tema 5.2. @opmupoBatens ypoBHs MOCTOSHHON 2 4 6
COCTAaBJISIFOLIEH CUTHAIA.

Tema 5.3. Kommapatop ¢ THCTEPE3UCOM.

Paznen 6. CtabunuszaTopsl.
Tema 6.1. CtaOmin3aTopbl HAIPSKEHUSI. 2 4 6
Tewma 6.2. CtaOnunm3aTopsl TOKa.

Paznmen 7. ALIIL

Tema 7.1. Buast ALII 1 ux OCHOBHBIE TapaMETPBI. 2 4 6

Bri6op AT

Hroro B cemectpe: 17 34 57
Hroro 17 0 34 0 57

[IpakTiyeckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymei
poQeCCHOHATIBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoOB U TEM JIEKIIMOHHBIX 3aHSATUH.
Coneprxkanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IuIE 4.




Tabmuua 4 — Copeprkanue pa3esioB U TEM JICKIMOHHOTO IIHMKJIA

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1

Pasnen 1. Curnaisl U JaTUUKH.

Tema 1.1. OcoOeHHOCTH OMOMEIUIMHCKUX CUTHAJIOB H IIOMEX.
O06o6mIeHHas CTpYKTypHas cxema ux o0padotku. ['anmsBaHndeckas
pa3Bsi3Ka.

Buipi, XapakTepUCTHKN M OCOOCHHOCTH OMOMEUIIMHCKUX CUTHAJIOB H
COTIPOBOXKIAIOIINX UX perucTpamto momex. Kimaccuduxarms
CUTHAJIOB U TToMeX. OCHOBHBIC 3Talbl U CTPYKTypa CUCTEM 00pabOTKU
OMOMEIUIIMHCKUX CUTHAJIOB. [IpHHIINTT TahBaHUYECKON Pa3Bs3KU.
Tema 1.2. OcHOBHBIE BUAbI JATYUKOB J1J11 OMOTEXHUYECKHUX CHCTEM.
[IpeobpazoBarenn. Pru3ndeckue OCHOBBI MPeoOpPa30BaHUsI BUIOB
sHeprun. Knaccudukarus 1aTaukoB i1t OMOMETUITUHCKUX CUTHAJIOB,
Haubonee npuMeHseMbIe TaTYHKH.

Pazpen 2. Ycunurenu.

Tema 2.1. YcunurenbHble CXEMBbI HA TPaH3UCTOPAX.

Ycunurenu kak HeoOX0JMMOe 3BeHO 00pa0OTKH CUTHAIOB
muarHoctrnaeckux bTC. CxemEl, eficTBrE, CBOMCTBA,
XapaKTePUCTHUKH. Y CHITUTENN TIOCTOSTHHOTO TOKa, MHOTOKACKaTHbIE
YCHIIUTEIIH.

Tewma 2.2. YcunurenbHble CXEMBbI Ha ONEPaMOHHBIX yeuuteasx (OV).
Yeunurenn ¢ nuddepeHnmanbHbIM BXoAoM. Llenn oOpaTHOM cBs3H, UX
poJib B (POPMHUPOBAHHUH CBOMCTB U XaPAKTEPUCTHUK YCUIIUTEIICH.

Paznen 3. YactoTHble QUIBTPEIL.

Tewma 3.1. [laccuBHBIE YaCTOTHBIE (PIIBTPEHI.

Hasnauenme,  kmaccuukanms,  XapakTepUCTUKH,  IPUMEHEHHE
¢ubTpoB. PazHOBHUAHOCTH (PUIBTPOB IO YACTOTHBIM XapaKTEPHCTHKAM
(®PHY, ®BY, IId, PD), ux cxeMHOMYy U KOHCTPYKTHBHOMY
ucnonHeHuo. [Ipumepsl TacCUBHBIX YaCTOTHBIX (HIIBTPOB.

Tema 3.2. AKTHBHBIC YaCTOTHBIE (DUIBTPHIL.

[MpenmytiecTBa akTUBHBIX (QHIIBTPOB, 00pPa30BaHHBIX HA OCHOBE
MAaCCHUBHBIX (YUIBTPOB M AKTHUBHBIX 3JIEMEHTOB (OIEPaliOHHBIX
ycunureneil). AKTUBHbIE QHIBTPHI B OMOTEXHUYECKUX CHCTEMAX.
B03MOXHOCTH YIIpaBJICHHUS XapaKTePUCTUKAMHU aKTUBHBIX (DMIIBTPOB.

Paznen 4. I'eneparopsl.

Tema 4.1. 'enepaTOpbl UMITYJIbCHBIX CUTHAJIOB.

I'eneparops! IpsIMOYTOIBHBIX UMITYJIbCOB. Tpurrep HImurra.
ABTOKONE0ATENbHBINH MYJIFTUBHOpaTOp Bo3aMokHOCTH yIipaBieHus
TreHepaTopamH.

Tewma 4.2. I'eHepaTopbl CHHYCOUJAIBHBIX CUTHAJIOB.

RC-reneparopsl cuHyconpanbHbix KoseOanuii. [loctpoenme RCH
reHepaTopa C CEJIEKTHBHBIMH YacTOTHBIMH YCTPOWCTBAMH B LMY
0o0paTHOH  MOJOXHUTEJBHOH  CBA3M. BO3MOXHOCTH  ympaBiieHHS]
rapaMeTpaMy TeHepaTopoB.

Paznen 5. Henuneilinsie npeoOpa3oBaTeIIm.

Tema 5.1. ABTOMaTHYECKHI PETYIATOP YCHICHUS.

Tewma 5.2. ®opMupoBartens ypoBHs MOCTOSHHOW COCTaBIISIOIIEH
CUTHAaJA.

Tema 5.3. Komnapatop ¢ rUCTepe3UCOM.

Paznen 6. Crabunuzaropsl.

Tewma 6.1. CtaOnnu3aTops! HANPSHKEHNS.

Bempsmurenu, criaaxuBaromye GUIbTPhI, CTAOUIN3ATOPHI
HaIpsUKEHUs; X Ha3HaUYE€HUE, OCHOBHBIE CXEMBbI, IPHHLIMI AEHCTBUS.
Tema 6.2. CTaOmin3aTopsl TOKA.

Ha3HaueHue cTabuiIn3aTopoB TOKA, OCHOBHBIE CXEMBbI, IPUHIIMII




IEUCTBUA.

Pazmen 7. ALIIL

Tema 7.1. Buner ALl u ux ocHOBHBIC mapaMeTpsl. Beioop ALIIL
Bugast ALIT. OcHoBuble mapametpsl ALIIL. Tpebosanus xk AL,
paboTaImMKUM B cOCTaBe OMOTEXHUIEeCKUX cucteM. Beioop ALIIL

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

Ta6ymma 5 — [IpakTrdeckue 3aHsITHSI U UX TPYJ0EMKOCTh

N3 Hux Ne
Ne | Tembl npaktrnueckux | DOpMbI NPaKTUUYECKUX | TPYyIOEMKOCTh, |IPAKTUYECKOU |pa3jieiia
/o 3aHATHI 3aHATAN (dac) IIOJTOTOBKH, | TUCLIMII
(dac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTropHble 3aHATUS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B Ta0HIIE .
Tabnuua 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HanmenoBanue 1abopaTopHbIX padoT TpynoeMKOCTS, | MPAKTHICCKOHR | pasiena
n/m (uac) MOATOTOBKH, | JHCLIHII
(gac) JIMHBI
Cemectp 6
1 | YcunurenbHbie CXeMbl Ha TPAH3HCTOPAX 4 3 2
2 | YcunutensHble CXEMBI HA ONEPALIMOHHBIX 4 3 2
YCHITHTEIISIX

3 | IMaccuBHBIC YacTOTHBIE QIIBTPHI 4 3 3

4 | AKTHBHBIC YaCTOTHBIE (DUIBTPHI 4 3 3

5 | T'enepatopbl HMIYJIbCHBIX CUTHATIOB HA OY 4 3 4

6 | I'enepaTopsl CHHYCOUAAIBHBIX CHTHAIOB HAa OY 4 3 4

7 | CraGuamu3aTop HaMpsHKEHUS 4 3 6

8 | Uzyuenue napamerpon AIIII 6 4 7

Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHHE/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuna 7 — Bunbl caMmocTosTenbHON pabOTHI M €€ TPYAOEMKOCTh

. Bceero, | Cemectp 6,
Bun camocrositensHO#M paboThI
qac qac
1 2 3




W3ydeHne TeopeTHIecKoro MmaTepuana
nucuuriabl (TO)

KypcoBoe npoextuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnee 3amganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU
arrectaruu (I1A)

Bceero: 57 57

5. Ilepeuenn yu4eOHO-METOANUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOIIMXCS TIO0 TUCITUTUINHE (MOIYITIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpHrajibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06y11a}01unxc;1 YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Mme4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

LIndp/ KommuecTBo 9K3eMILTSIPOB B
URL a p ec bubnmorpaduueckas ccpiika Oubmoreke
/P (KpOMeE 2JIEKTPOHHBIX IK3EMILISPOB)

61-K66 Kopenesckuit H.A., Iloneunrenes E.I1. 20
DNEeMEHTHI U Y371bl MEIUIIUTHCKON TEXHUKH.
VYuebnuk — Crapsiii Ockon: THT, 2012. —

448 c.
621.375 Yagosuu .M. CxeMOTeXHHKA aHATOTOBBIX 80
4Y-13 AIIEKTPOHHBIX YCTPOICTB. Yueb. mocodue —

CII6.: I'YAII, 2006. — 96 c.

615.47-317 | 3aituenko K.II., XKapunos O.O., Kynun A.H., | 90
Kynsiruna JI.A., Opnos A.Il. CveMm u
00paboTKa OMOTEXHUYECKUX CUTHAJIOB. Yueo.
nocobwue. / [Tox pen. K.B. 3aituenko — CII0.:
['VAIl - MTH, 2001. — 140 c.

7. TlepedyeHb HIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpPMaITMOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTu «MHTepHeT», HEOOXOIMMBIX MJIi OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»
URL anpec HaunmenoBanune

http://e.lanbook.com | JToctyn B DBC «Jlaub» ocyimecTBisercs mo oropopy Ne695-7 ot
30.11.2011




http://znanium.com Hoctyn B ObC «ZNANIUM» ocymectasiercs mo goroBopy Nel86-
3BC ot 08.02.2012

8. IlepeueHp MHPOPMALMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 0OeCHeueHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedyeHp UCONB3yeMOTr0 MPOrPaMMHOT0 obecrieueHus npeacrasieH B Taduuie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTo o0ecreueHus

Ne /1 HaunmenoBanue

He npenycmorpeno

8.2. IlepeueHp HH(OPMAOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

JlexuMoHHas ayguTOpuUs

KomMmnbrotepHslii kacce

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIMH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI TPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCcTalluu

By npomexyTO4YHOM aTTecTaluu [IepedyeHp OLIECHOYHBIX CPEACTB
OK3aMeH Crncok BONpOCOB K 9K3aMEHY;
DK3aMeHAIMOHHBIC OMIICTHI,
3amauu;
TecTsl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KoTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHHUBEpPCUTETa,  IpaBHIIa
UCIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Ta6muma 14 —Kpurepun orieHk# ypoBHs CHOPMHUPOBAHHOCTH KOMITETCHIIUMA




Or11eHKa KOMITETEHITUH

5-0ayupHas mKana

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEIbHO M TPAMOTHO €ro U3JIaraer;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

«OTJINYHO o
GatTeHOY TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIC MOJOXKECHUS C MPAKTUYECKOM
JeSITEIbHOCTBIO HAIIPABIICHMUS;
— yMeJI0 00OCHOBBIBAET U APT'YMEHTUPYET BbIIBUTAEMbIE UM HUJIEH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOIHO BJIAICET CHCTEMOM CIIENUAIM3UPOBAHHBIX MOHITHH.
— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYIIECTBY M3JaraeT €ero, ONUPasCh HA 3HAHUSA OCHOBHOM
JUTEPATYPHI;
ODOLLOY — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;
P — YBSI3BIBACT YCBOGHHBIC 3HAHHUS C NPAKTUYECKOH J1EATETBHOCTHIO
«BAYTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4yHbI€ TOJI0KEHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIaJICET CUCTEMOH CeLUAIM3UPOBAHHBIX MOHITUH.
— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JlaraeT €ro, OMUPAasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHI;
— JIOIYCKAeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«YJIOBJIETBOPUTEIILHOY .
— MCIIBITBIBACT 3aTPyJHEHHUs] B INPAKTHUYECKOM NPUMEHEHHUH 3HAHUHN
«3AYTEHO»
HalpaBJICHUS;
— ¢J1a00 apryMEHTHPYET HayuHbIE [10JI0KEHMUS,
— 3aTpyAHsieTcs B (OpMYJIUPOBAHUHN BBIBOJIOB U 0000IIEHNUI;
— YaCTMYHO BJI3JIeeT CUCTEMON CHelMaIu3UPOBAHHBIX MOHSITHH.
— o0yyJaromuiicss He YCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;
— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
«HEYJIOBJIETBOPUTEIHLHOY .
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH,
«HE 3a4YTEHO»

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Taobmwmie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/t [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa Koz
WHIUKaTOpa

1. OcHoBBI aHanM3a aHaJIoroBbIx cxeM. Koapdumment nepenaun. | YK-1.V.3,
HeunOensl. JInHenHHbIH, TorapudMudecKuii u [IK-4.¥.1
nofyiorapugpmuueckom Macmtad oceit. ['papuueckoe
muddepennpoBanue Gynkuuid. Ceszp JIAUX, JIOUX u
I'PYNIOBOIO 3aIa3/IbIBaHMsl.

2. OcHoBHbIE OJIOKH, Y3JIbI U 3JIEMEHTHl OMOTEXHUUECKUX [IK-1.3.1
cuctem. [TocTpoeHne CTPyKTypHOU cxeMbl (OJI0K-CXEMBI)
YCTPOWCTBA 1O MIPUHITUITHATIEHON CXeMe U Ha00O0pOoT.
ITocnenoBarenbHOE U MapaJIeNIbHOE COSAMHEHUE OJIOKOB.

3. WneanbHble 1 HEUCATbHBIC HCTOYHUKHN HAMPSHKEHUS U TOKA. IIK-1.B.1
Nx Harpy3o4Hble XapaKTEPUCTUKU. Posib BHyTpEeHHETrO
COIIPOTHBJICHUS] HCTOYHHKA.

4. Jlenurenu HalpsHKEHUs U TOKA: TMHEHHBIN 4aCTOTHO- [1K-2.3.1,




HE3aBUCUMBIA U YACTOTHO-3aBUCUMBIN JICTUTEIN
HanpsHKEHU s, HEIMHEHHBIN YaCTOTHO-HE3aBUCUMBIHN JACIUTENh
HanpspkeHus. Mx ko3 dunmenTs nepegauun no HarpspkeHuIo,
AUX, OUYX.

[IK-1.B.1

5. OO11ee peCTaBICHUE YCUITUTEIIS TT0 HAMIPSHKCHUIO B [K-2.¥.1
KAa4eCTBE PE3UCTUBHOIO ACIUTEINS HAIPSDKEHUS ¢ OTHUM
IIOCTOSIHHBIM U OJIHUM BHEIIHE YIPABISEMBIM PE3UCTOPOM C
VCTOYHUKOM MHUTAHUS.

6. bunonsipHbIil TpaH3UCTOP, M0 OCHOBHBIE NTapaMeTphl. Tpu [IK-3.3.1,
BHJIa YCHJIMTEJIbHBIX KACKaJI0B HA OCHOBE OUITOJISIPHOTO [IK-3.V.1
TPAH3UCTOPA, UX OCHOBHBIE IAPAMETPHI U CXEMbI BKJIIOUEHUSI.

7. [ToneBoii TpaH3UCTOPBI, €r0 UX OCHOBHBIE ITapaMeTpbl. Tpu IIK-3.V.1
BU/JIA BKJIIOYEHMSI B CXEME YCHIINTEIbHBIX KACKaJJOB HA OCHOBE
II0JIEBOTO TPAH3UCTOPA, UX OCHOBHBIE I1APAMETPBI U CXEMBbI
BKJIFOUEHUS.

8. CxeMbl 1 OCHOBHBIE ITapaMETPbI ABYXKACKaIHOTO YCHIIUTENS VK-1.V.3,
MOIITHOCTH Ha OUIOJISIPHBIX TPAH3UCTOPAX PA3IMYHOTO THIIA [IK-4.Y.1
ITPOBOAMMOCTH

9 Onepanunonnsiit yeunurens (OY), ero ocHoBHble napamerpsl. | [IK-2.V.1
[Ipumep npUHIMIINAIBHON CXEMBI € Hcnoyib3oBanueM OV.

10 JIBa BU/1a yCUJIUTENBbHBIX KACKa/I0B Ha ONEpPallMOHHOM [IK-3.3.1,
yeunutene (OY). MuBepTupymoliee 1 HEHHBEPTUPYIOIIEE [IK-3.V¥.1
BKtoyeHue OY.

11. Bupl 9acTOTHBIX MACCHBHBIX M aKTUBHBIX QuibTpoB, O6muit | [1K-3.V.1
BUJI NI€pEeJaTOYHOM (PyHKIIMM BTOPOro MOPsAKA U OCHOBHBIE
napametrpsl. [IpuMep npuHIMIIUANBHON CXeMBbI (PUIBTpa
HU3KHUX 4acTOT

12 [IpuHIMNMATBHBIE CXEMbI PUIIbTPA HUKHUX U QUIIBTpa YK-1.V.3,
BEPXHHX YaCTOT BTOPOIO MOPAAKA C UCIIOIb30BAaHUEM [IK-4.Y.1
OTepaloHHOr0 ycunurens. VX nepenatounslie QyHKIUY,

AYX n PUX.

13 [IpyHIMNIHATBHBIE CXEMBI ITOJIOCOBBIX U PEXKEKTOPHBIX YK-1.YV.3,
(GUIBTPOB C UCIOIB30BaHKEM oneparonHoro yeunurens. Ux | [IK-4.V.1
nepenatounble pynkunu, AUX u ®YX.

14 [IpuHUIMIIHAIBHBIE CXEMBI HHTEIPATOPOB U IK-1.3.1
nuddepeHIMaTOPOB C UCTIOIb30BAaHUEM ONEPALIMOHHOTO
yeunurens. Ux nepegarounsie pynkuuu, AUYX nu GUX.

15. [IpuHnunuaneHas cxemMa Kommnaparopa 6e3 rucrepesuca u ¢ [IK-1.B.1
THUCTEPE3NCOM Ha OCHOBE ONEPALIMOHHOTO ycunurens. Eé
OCHOBHBI€ MTapaMeTPhl U BbIXO/IHAS XapaKTePUCTHKA.

16. CxeMmbl reHepaTOpOB NEPUOINYECKUX TPSIMOYTOJIBHBIX U [IK-2.3.1,
TPEYroJbHBIX KoJieOaHH ¢ ucnoiap3oBanueM omnepanuonsHoro | [1K-1.B.1
YCHUIIUTEIIS.

17 CxeMmbl reHepaTOpOB CHUHYCOUJANIbHBIX KOJeOaHui ¢ [IK-1.3.1
HCII0JIb30BAHNEM YaCTOTHO-3aBUCUMBIX 3BEHBEB IIEPBOTO
OTIEPAI[MOHHOTO YCHIIUTENS. Y CJIOBHSI TeHEpalun
CHHYCOUJAJIbHBIX KOJIEOaHUH.

18. CrabunuszaTtopsl HanpsbKeHUs U Toka. MIx cxemsl 1 ocHoBHble | [TK-1.B.1
apaMeTpsl

19. Amnanoro-unpoBoii mpeodpazosarens. Ero ocHoBHbIE [IK-2.3.1,
napameTpsl. Beioop tumno u pazpsaaoctu AL npu I1K-1.B.1

MPOSKTUPOBAHUN OMOTEXHUYECKHX CHCTEM.




Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tadbnuie 16.

Ta6ymmma 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne i/

[lepeuens BompocoB (3agay) i 3ayera / audd. 3agera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeyeHp TeM [UIE KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHhI
Mpe/ICTaBiIeHbI B Tabuie 17.
Ta6ymma 17 — [lepedenp TeM 11 KypCOBOTO MPOSKTHPOBAHMS/BBITIOJIHEHHSI KyPCOBOHM paOOTHI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
B KypCOBOW paboThI
Y4eOHbIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B TaOnwmie 18.

Taomuua 18 —I1

DHMepHBIﬁ ICPCUCHb BOIIPOCOB IJIs1 TCCTOB

y Koz
Ne /it IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
UHIMKaTopa
1. VK-1 Kakoe ocHOBHOE (DyHKIIMOHAJIbHOE HA3HAYEHHUE YCTPOICTB VK-1.V.3
npeoOpa3oBaHus OMOJOTUYECKIX CUTHANIOB? (TUT 1, 4 BapuaHTa
OTBETOB, OJINH U3 HUX MPABUIIbHBII)
1. OcymecTBisITh MOJICTUPOBAHNE OMOJTOTUYECKUX
CUTHAJIOB.
2. OcymecTBIIATh MPeoOpa3oBaHue OMOTOTHICCKIX
CUTHAJIOB B BU/JIE YCUJICHUS, GUIBTPALIUU U JPYTUX
BUJIOB NpeoOpa3oBaHUil.
3. OcymecTBnATh KiIaccu(UKALUI0 ONOIOTHIYECKUX
CHUTHAJIOB Ha OCHOBE CIEIMATIbHBIX TPU3HAKOB.
4. OcymecTBIATh NOJaBJIeHUEe OMOTOTMYECKUX CUTHAJIOB.
2. YK-1 Kaxkue yctpoiicTBa OTHOCSTCS K yCTpoicTBaM, ipeodpasyromum | YK-1.V.3
Ouosornyeckre CUrHanbl? (TUII 2, 5 BApMAHTOB OTBETOB, 3 U3
HUX NPaBUJIbHbIE)
1. VYcunurenn.
2. Crabwimsatopsl.
3. YactoTHbIe (PUIBTPHI.
4. Amnanoro-uugpoBbie mpeodpa3zoBaTeu.
5. JemonynsTopsl.
3. YVK-1 VYcTaHOBHTE COOTBETCTBHE BAPUAHTOB BKIFOUEHUS VK-1.V.3
(bYyHKIMOHATIBHBIX OJIOKOB (TIOCIIEA0BATENbHOE, MapajUIeIbHOE U
Ip.) ¢ MaTeMaTHYECKUMH (popMyTiaMH, OTBEYAIOIIIUMH TaHHBIM
BUJIaM BKJIIOYeHUs (Tun 3, o 4 BapuaHTa)
[TocnenoBarenpHOE W1/(1+W2)
[TapannensHoe W1+W2
C orpunarensHoii oopatHoit | W1*W?2
CBSI3BIO
C nonoxkurenbHol oopatHoit | W1/(1-W2)
CBSI3BIO
4. VK-1 VYkaxxuTe NpaBUIBHYIO N10CJIE0BATEILHOCTh OCHOBHBIX 3Tanos | YK-1.V.3

IpH pa3pabOTKe MPUHITUITUATIEHON CXEMBI YCTPOCTBA
npeoOpa3oBaHus Onosornueckux curuanos (tum 4, 11 stanos)




1. Pa3paboTka CTpyKTypHOU CXEMBI yCTPOICTBA.

2. OmnpeneneHue BXOIHBIX U BBIXOJIHBIX TapaMeTPOB
YCTPOMCTBA.

3. JlopaGoTka NpUHIIUITUAIILHON CXEMBbI YCTPOMCTBA 10
pe3ysibTaTaM TECTUPOBAHUSI MAaKeTa yCTPONCTBA.

4. OrmpenesneHre BXOJIHBIX U BBIXOIHBIX TApaMeTPOB

OTJICTHHBIX OJIOKOB YCTPOMCTBA.

Br16op snemenTHO# 6a3bl.

TecTupoBaHuEe MakeTa yCTPOMCTBA.

7. BovIi0op nnmu pazpaboTka MPUHIMITHAIBHBIX CXEM
OTJICTHHBIX OJIOKOB YCTPOMCTBA.

8. MopaenupoBanue paboThl MPUHIMITUATIBHBIX CXEM
OTJENBHBIX OJIOKOB U YCTPOMCTBA B IIEJIOM.

9. JlopabGoTka NpUHIMIUAIBHON CXEMBI 10 pe3ylibTaTaM
MOJIEJTUPOBAHUS.

10. MakeTupoBaHHUE U OTJIAJKa YCTPOHUCTBA.

11. ®unanpHOE TECTUPOBAHUE YCTPOMCTBA.

o o

5. YK-1 Onummre OCHOBHYIO 3a1a4y IPOEKTUPOBAHUS YCTPOUCTB VK-1.V.3
npeoOpa3oBaHusi OMOJIOTHYECKUX CUTHAJIOB (THII 5).

6. TIK-1 Br16eprTe 0CHOBHOE Ha3HAYEHUE TEXHUYECKOTO 3aJJaHus Ha T1IK-1.3.1,
MIPOSKTUPOBAHKE YCTPOMiCcTBA TpeoOpazoBanus ouonorndecknx | [TK-1.B.1
curHasoB (tun 1, 4 BapuaHTa OTBETOB, OJJUH U3 HUX
NPaBUIIBHbII)

1. Ompenenenue BXOIHBIX TAPaMETPOB YCTPOUCTBA U
YCJIOBHUM €T0 3KCILTyaTal}H.

2. Ormpenenenue BBIXOAHBIX TApaMETPOB YCTPOMCTBA U
YCJIOBHMH €T0 3KCILTyaTalVH.

3. Omnpenenenue ycnoBui 3KCIIyaTalluy yCTPOICTBA.

4. OrmpeneneHne BXOIHBIX U BBIXO/IHBIX TapaMeTPOB
YCTPOMCTBA U YCIOBUH €r0 IKCILTyaTallUH.

7. TIK-1 Bri6epuTe ocHOBHBIE COCTaBIsOLIME TeXHUYeckoro 3ananus Ha | [IK-1.3.1,
NPOEKTHUPOBAHUE YCTPOUCTB MpeoOpa3oBaHMs OMOIOrMYECKUX [IK-1.B.1
CUTHAJIOB (TUN 2, 6 BApHAHTOB OTBETOB, 6 U3 HUX MPABWIHLHBIC)

1. OcHoBHOe Ha3Ha4yeHHe pa3padaTbIBAEMOI0 OOBEKTA.

2. TexHuueckue XapaKTEePUCTHKH.

3. Tloka3zarenu kayecTBa M TEXHUKO-DKOHOMUYECKHE
TpeOOBaHMUSI.

4. TlpeanucaHue Mo BHIMOJIHEHUIO HEOOXOJUMBIX CTaIHH
CO3/aHMUS.

5. Tlpenanucanue 1Mo BIMOJHEHUIO HEOOXOAMMOM
JIOKYMEHTaIHU (KOHCTPYKTOPCKOM, TEXHOIOTHUECKOMH,
IPOTPaMMHOM U T. 11.).

6. CnenmanpHble TpeOOBaHUSI.

8. TIK-1 YcTaHOBHUTE COOTBETCTBUE MMYHKTOB TEXHUUYECKOTO 3ananusd Ha | [IK-1.3.1,
MIPOCKTUPOBAHKUE YCTPOUCTB MPeoOpa3oBaHUsI OMOIOTHUECKHIX [IK-1.B.1

CHTHAJIOB M BO3MOKHBIX BapHAHTOB HX cojepkaHus (Tu 3, 1o
4 BapuaHTa)

OCHOBHO€ Ha3HAYCHHE Koaddurment ycunenus
pa3zpabaThiBaeMOT0 00BEKTa

TEeXHAYECKHE Ycunenue curuana
XapaKTePUCTHKU

[Ipenrcatue 1mno Pa3paboTka, MakeTHpPOBAaHHE,




BBIIIOJIHCHHU IO HGO6XOIII/IMOI7[ TCCTUPOBAHUC, CO3JAHUC
JOKYMCHTAIlUU OIIBITHOTO o6pa3ua H Ipyruc

[Ipennucanue mno KoncTtpykropckas,
BBITIOJTHEHUIO HEOOXOAUMBIX | TEXHOJIOTHYecKas,
CTaJui CO3IaHMS IIporpaMMHas

9. TIK-1

VYKaxuTe NpaBUIbHYIO MOCIEA0BATEILHOCTh OCHOBHBIX ATAlOB
COCTaBJICHUS] TEXHHMUYECKOTO 33JaHUs Ha MPOSKTUPOBAHNE
YCTPOMCTB MpeoOpa3oBaHus OMOIOTUYECKUX CUTHAIOB (TuIl 4, 7
STaIoB)

1. Omnpenenuth OCHOBHBIE IPUYHUHBI peATH3aIN 00bEKTA;

2. Ompenenuts KPUTEPUN OLEHKU XapaKTEPUCTUK
KOHEYHOT'O IPOAYKTA U YCTAHOBJIEHUSI COOTBETCTBUS
3aJJaHHBIM [TapaMeTpam,

3. CdopmynupoBaTh 4eTKHEe TPEOOBAHUS K UTOTOBOMY
IPOAYKTY;

4. YCTaHOBHUTH OCHOBHBIE 3TaIlbl U CPOKH BBHITTOTHEHUS
MOCTABJICHHBIX 33124 — KaK 110 OTAEIBHOCTH, TaK U JJIs
MIPOEKTa B LIEJIOM;

5. IlepeuncnuTh ero HeOOXOAUMBIE XapaKTEPUCTUKH,
CBOIICTBa, COCTaBHbBIE 2JIEMEHTHI U T.1I. (IIepeUeHb
Ka4eCTB 3aBUCHUT OT CHEIM(HUKHI TOBapa UIN YCIyTH);

6. JleranpHO omucaTh 00SI3aHHOCTH KaxXI0H U3
3aWHTEPECOBAHHBIX CTOPOH — UCTIOTHUTEIS U 3aKa34YHKa,

7. IlpoBepuTh, HACKOIHKO KOMIIETEHTEH UCIIOJIHUTENb.

ITIK-1.3.1,
[IK-1.B.1

10. TIK-1

OnuinTe OCHOBHYIO 3371a4y COCTABJIICHHUS TEXHUUECKOTO
3a/laHus Ha TIPOEKTUPOBAHUE YCTPONUCTBA IPeoOpazoBaHus
OMOJIOTMYECKUX CUTHAJIOB (THII 5).

[K-1.3.1,
[IK-1.B.1

11. TIK-2

BriOeprTe 0OCHOBHOE Ha3HAUEHHE MTAKETOB
ABTOMATH3UPOBAHHOTO MTPOSKTUPOBAHUS MTPH Pa3padbOTKe
YCTPOMCTB MpeoOpa3oBaHus OMOIOTUYECKUX cUTHANOB (Tv 1, 3
BapUaHTa OTBETOB, OJIMH M3 HUX MPaBHJIbHBIN)
1. Peanusauus uHGOPMALMOHHBIX TEXHOJIOTUH
BBITTOJIHEHUS (DYHKIHIA TPOSKTHPOBAHHS.
2. OOecneunBarh (QYHKIIMOHUPOBAHNUE MPOESKTUPYIOLINX
MIOJICHICTEM.
3. BrlnosHeHHE TPOSKTHBIX MPOLEYp U ONepalui.

[IK-2.3.1,
[IK-2.V.1

12. TIK-2

Bri6epuTe penienne, Kakiux 4acTHBIX 3aJ1a4 00ecreyrnBaeT
MCII0JIb30BaHUE TTAKETOB aBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS TIPH pa3pabOTKe YCTPONCTB MpeoOpa3oBaHMs
OMOJIOTMYECKUX CUTHAJIOB (THII 2, 5 BAPMAHTOB OTBETOB, 3 U3
HUX NPaBUJIbHbIE)
1. Coxkpaienue Tpyn0EMKOCTH IPOSKTUPOBAHUS U
IJIAaHUPOBAHMS;
2. CoxkparlieHue cpoKOB IPOEKTUPOBAHUS M c€0ECTOUMOCTH
MIPOEKTUPOBAHMS,
YBenuueHue 3aTpar Ha dKCILTyaTaltIo;
4. TloBpllIEHUS Ka4eCTBA U TEXHUKO-IKOHOMUYECKOTO
YPOBHS pPe3yJIbTaTOB IPOEKTUPOBAHMS;
5. IlpoBeneHue HATYpHBIX UCTIHITAHU.

w

MK-2.3.1,
MK-2.V.1

13. TIK-2

VY CTaHOBUTE COOTBETCTBUE YKA3aHHBIX ITAKETOB NIPrpaMM
aBTOMaTH3UpoBaHHOTO npoektupoBanus (CAIIP) u oGnacreit
WX UCMOJIb30BaHus (Tun 3, o 4 BapuaHTa)

[1IK-2.3.1,
[IK-2.V.1




Micro-Cap Pa3paboTka obopynoBanus,
prOOPOB, HHKEHEPHBIX
CHCTEM, 3JIEKTPOCHAOKEHHUS

U IPYTHUX.

Kommac CXEMOTEXHUYECKOE
MOJICJTUPOBAHUE

Altium Designer MonenupoBanue

KOHCTPYKTOPCKHX U
TEXHOJIOTMYECKUX PEeLICHUN

SolidWorks KomiuiekcHoe
aBTOMaTH3UPOBAHHOE
[POEKTUPOBAHUE
PaIHOdJICKTPOHHBIX CPEJICTB

14. TIK-2 VYkakuTe NpaBUIbHYIO MIOCIIE0BATEILHOCTh OCHOBHBIX dTanoB | [IK-2.3.1,
MOJICTTUPOBAHUS YCTPONUCTB IPeoOpazoBaHusi OMOIOTHUECKUX [IK-2.¥.1
curHasoB (turn 4, 6 3Tanos):

1. TexHosormyeckas HOArOTOBKA IPOU3BOJICTBA.

2. CxemortexHuueckoe ((hyHKIHOHAIBHOE)
POEKTHPOBAHUE.

3. TexHuueckoe NMpPOEKTHpOBaHHE (KOHCTPYMPOBAHUE) -
KOMIIOHOBKAa U pa3MeIlEHUE 3JIEMEHTOB U Y3JIOB,
BBINOJIHEHUS [1€YaTHBIX U IPOBOJIHBIX COETMHEHUH,
TEIIOOTBO/I, 3aIlIMTa OT BHEIIHUX BO3ACHUCTBUM U T. II.

4. BwiOop sieMeHTHOH 0a3bl, IPUHIUITHATIBHON CXEMBI,
CTPYKTYPHBIM M IapaMETPUYECKUI CUHTE3
PaMO3IEKTPOHHBIX CXeM (ONTUMHU3ALUS MapaMeTpPOB).

5. PazpaboTka TexHUYECKON JOKYMEHTAIUU IS
M3TOTOBJICHUS U SKCILTyaTaluH.

6. CucTeMOTEXHHYECKOE MPOEKTUPOBAHHE.

15. TIK-2 Onumure OCHOBHBIE TPEUMYIIECTBA U BOZMOYKHbBIE PUCKH [K-2.3.1,
UCIIOJIb30BaHUS CXEMOTEXHUYECKOT0 MOJIETTUPOBAHUS [K-2.¥.1
YCTPOMCTB Mpeodpa3oBaHusi OMOJIOTUUECKUX CUTHAJIOB

16. TIK-3 B npuBeneHHON cXeMe UCIOIb30BaH TPAH3UCTOP C [IK-3.3.1,
napamerpamu: h119 =100, h213 = 50. Yemy paBeH Tok [K-3.V.1
kosekTopa? (tum 1, 4 BapuaHTa OTBETOB, OJIUH M3 HUX
NPaBUIIBHbII)

1. 10 mA.
2. 100 MA.
3. 50 MA.

4. 5wMA.

17.TIK-3 Kakoe u3 nepeuncieHHbIX CBOMCTB MPUCYLIE MOJIEBBIM [IK-3.3.1,
TpaHzucropam? (THIT 2, 5 BApUaHTOB OTBETOB, 3 U3 HUX [IK-3.¥.1

IIPABUJIBHBIE)
1. Bonee HM3KOE BXOHOE CONPOTHBIICHHE, YEM Y
OUIOJIIPHBIX TPAH3UCTOPOB.

2. TepMocTaOMILHOCTS.

3. HeuyBCTBUTENBHOCTD K AP PeKTaM HAKOTIICHUS
HEOCHOBHBIX HOCHUTEIIEH, 4TO 0OecIieunBaeT 0oee
BBICOKHE TPAHUYHBIC YACTOTHI U CKOPOCTH
HEPEKII0YEHUS.

Bosbiiast 4yBCTBUTENBHOCTD K HABOAKAM.
MeHbl1asi YyBCTBUTEIIBHOCTD K HABOJKAM.

ok




18. TIK-3 YcTaHOBHUTE COOTBETCTBUE HA3BAHUIN XapaKTEPUCTUK [IK-3.3.1,

dboTonroaa ux onucaHusM (Tun 3, 1Mo 5 BApUaHTOB) [K-3.VY.1
Bonpramnepnas XapakTepusyer BIUSHUE
XapaKTepUCTHKA. JUTMHBI CBETOBOM BOJIHBI Ha
(bOTOTOK.
[TocTrosiHHas BpeMeHHU. [Tokazarensb, XapakTepHbIN

JUIsl TIOJTYIIPOBOJIHUKA ITPH
OTCYTCTBHHM CBETA.
CrnekrpanbHas Omnpenenser n3MEHEHNE
XapaKTEepUCTHKA. BEJIMYMHBI CBETOBOI'O TOKA B
COOTBETCTBUH C
MEHSIOIUMCS HalPSYKEHUEM
IpU CTaOWIIBHBIX TIOTOKE
CBETa U TEMHOBOM TOKE.
[Topor 4yBCTBUTENBHOCTH. MuyHHMaNBHBINA CBETOBOM
IIOTOK, Ha KOTOPBIN
pearupyer IHOA.

TemMHOBOE COITPOTUBIICHUE. OT0 nepuon, B Xoxue
KOTOpOTr'0 TOK pearupyer Ha
YBEJIMUEHUE 3aTEMHEHMS U
ocBeni¢HHOCTH Ha 63 % oT
YCTaHOBJICHHOT'O 3HAYEHUSI.

19. I[1K-3 VYKaxuTe NpaBUIbHYIO MIOCIEA0BATENbHOCTh OCHOBHBIX 3TanoB | [1K-3.3.1,
pa3paboOTKH 9YaCTOTHOTO (PUIBTPa OMOIOTHYCCKUX CHTHAIOB [IK-3.V¥.1
(tum 4, 7 3Tanos)

1. JlopaboTka 4acTOTHOTO (GUIBTPA MO UTOTAM €TO

MOJCIIUPOBAHUS.

2. Ormpenenenue neperaToOYHON QYHKIIMU YaCTOTHOTO
buibTpa.

3. Pa3paboTka mpUHIMIHAATIHHONW CXEMBI YaCTOTHOTO
bmibTpa.

4. Pa3paboTka CTpYKTYpHOH CXE€MbI YaCTOTHOTO (PUIIbTpA.
5. MopaenupoBanue paboTsl YaCTOTHOTO (QHIIBTPA.
6. Ompenenenune Tpedyemoit AUX yacToTHOrO (hMIBTpA.

20. TIK-3 OnumuTe OCHOBHBIE TUIIBI OOPATHBIX CBs3ei, ucnonb3yemsix B | [1K-3.3.1,
YCUIIUTENSIX OMOJIOTMUECKUX CUTHAIOB MK-3.Y.1

1 tum) 3amaHue KOMOMHHMPOBAHHOTO THMA C BBIOOPOM OJHOTO BEPHOTO OTBETa U3
YEeTBIPEX MPEIOKCHHBIX W OOOCHOBAaHHWEM BBIOOpAa CUMTACTCS BEPHBIM, €CIH IPABUIBHO
yKazaHa mudpa U OpUBEIEHBI KOHKPETHBIE apTryMEHTHI, MCIOJIb3yeMble MPHU BBHIOOpPE OTBETA.
[TomHOE coBmazeHWE ¢ BEPHBIM OTBETOM OIleHHMBaeTCs | 0OamioM, HEBEPHBIM OTBET WM €r0
orcyTcTBHe — 0 OanoB.

2 tun) 3ajaHue KOMOMHHUPOBAHHOTO THIIA C BEIOOPOM HECKOJBKHX BapHAHTOB OTBETA M3
MPEJIOKEHHBIX U Pa3BEPHYTHIM O0OCHOBAHHWEM BHIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABUIBHO
yKa3aHbl ITUQPB U MPUBEICHB KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIe TIPH BBIOOPE OTBETOB.
[TommHOE COBMajieHUE C BEPHBIM OTBETOM OIleHUBaeTCs | 6aiom, eclii JOMYIIeHbI OIMOKH WU
oTBeT oTcyTcTByeT — () Oaos.

3 tum) 3agaHue 3aKpBITOTO THUIA HA yYCTAHOBJICHHE COOTBETCTBHUS CUMTAETCS BEPHBIM,
€CJI YCTAaHOBJICHBI BCE COOTBETCTBHS (ITO3MIIMHM W3 OJTHOTO CTOJIOIAa BEPHO COIMOCTABIIEHBI C
MO3UIUSMH APYroro ctosbua). [lomHoe coBmazeHre ¢ BEpHBIM OTBETOM OILIEHHUBaeTCs 1 6amiom,
HEBEPHBIN OTBET WK €ro OTCyTcTBHE —0 OaIIoB

4 Tun) 3agaHue 3aKpBHITOrO THUMA HA YCTAHOBJICHHE IOCIIEIOBATEIBLHOCTH CUHMTACTCS
BEpPHBIM, €CIIM TNPaBWIBHO YyKazaHa Bcs MmocienoBaTenbHOCTh 1ugp. IloaHoe coBnaaeHue c




BEPHBIM OTBETOM OIlCHHBaeTCs 1 6ayioM, eCiii JOMYIICHBI OMMOKKA WM OTBET OTcyrcTByeT — 0
0asuIoB.

5 Tum) 3amaHue OTKPBITOrO TUIA C Pa3BEPHYTHIM OTBETOM CYHTACTCS BEPHBIM, €CIIH
OTBET COBIAJAET C STAJOHHBIM IO COJCPKAHHIO U MOJHOTE. [IpaBUIIBHBIA OTBET 3a 3aJaHue
OlLlCHUBaeTCs B 3 Oajuia, eciy JOMyIeHa O1Ha OIIHOKa \HETOYHOCTD \ OTBET MPABHJIBHBIN, HO HE
noiHelid - 1 Oamn, ecnm gomymieHo Oosiee 1 ommOKM \ OTBET HENMpaBWJIBHBIA \  OTBET
orcyrcTByeT — 0 GayuioB.

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

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX padboOT

No i/t ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JdTanbl (HOpPMHUPOBAHHUS KOMIETEHIIMM, coaepxarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJarolnxcs
I'VAIL

11. Meroauueckue yKkazaHus Ui 00Y4aroImUXCs IO OCBOGHUIO JUCITUILTMHBI

11.1. Meroauueckue ykasaHus s OOy4aroIuXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTtepuaia (npedycmMompeHo yieOubiM niaHoM N0 OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HAYEHME JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
rIyOOKOoe U SCHOE H3JIoKeHue yueOHoro marepuana. HasHaueHume COBpPEMEHHOH JIEKIUH B
paMKax JIUCIMIIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUHU
dyHIaMEHTANBPHBIX TPOOJIEM JTUCHMIUIMHBI, METOJOB HAyYyHOTO ITO3HAHHS, HOBEWUIINX
JOCTHOKEHUI HaydyHOH MbIciau. B yueOHOM mporiecce JeKIUs BBINOJHSAET METOA0JIOIMYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAIMOHHYIO (YHKIMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapat
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCIUIUIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JIUACIHUTUTHHAMU.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUM, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

—  TIOJIy4EHHE OTIBITa TBOPUYECKOI paboThl COBMECTHO C TIPENOaBATEIIEM;

— pa3BuUTHE TPOPECCHOHATHHO-NIENOBBIX  KAauyecTB, JIIOOBH K TPEAMETy H
CaMOCTOSITEIbHOTO TBOPUYECKOTO MBIIUICHUS.

— TOsBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJlydeHHWe 3HAaHWKH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM W TEXHUKH U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINeE TO/IbI;

— Hay4yuTbhCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJABHBIE MBICTH M
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

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

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIAThCA JIEMOHCTpAlMeld CIIalJIoB W
UCTOJIb30BAaHUEM DA3aTOYHOI0 MaTepualia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTJENIbHBIX TEMATHK M0 JUCLUIUIMHE.

CrpyKTypa npeocTaBiIeHUs JEKIIHOHHOTO MaTepuaa:




— JICKIMOHHBIK MaTepuall H3JIaraeTcs NpenojaBaTeieM TPaJUIMOHHBIM pPEYEBbIM
CHOCOOOM C IIMPOKUM MPUBJICUYECHHEM CTYIEHYECKOH ayJUTOpUU K TOCTAHOBKE U PEIICHHUIO
BOITPOCOB, U3YYaEMBIX 110 TEME JICKIHIH;

— JIGKIMOHHBIN MaTepuall WUTIOCTPUPYETCS CXeMaMH, rpagukaMu, TaOIUIIaMH U T.7. B
BUIC TpaMUeCKuX U IEKTPOHHBIX N300PAKEHUH.

11.2. Metoauueckue ykaszaHHUS i OOYYaloOlIMXCsA [0 ydacTHIO B ceMuHapax (we
npeodyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHus ISl OOyYaroIIUXCS 1O MPOXOXKICHHIO MPAKTHYCCKUX
3aHATUH (He npedycmMompeno yueduvimM NIAHOM N0 OAHHOU OUCYUNIUHE)

11.4. Meroauueckue ykazaHusi i OOy4aroIIMXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
paboT (npedycmompeHo yuebHbiM NIaHOM N0 OAHHOU OUCYUNIUHE)

B xoxe BeImONHEHHS Ja0OPATOPHBIX paboT OOydYaromMHCS MOJKEH YIrIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(PHUKAIMOHHONW XapaKTEPUCTHKOW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATHUI.

BeinonHenue 51abopaTtopHbBIX padoOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOM 4YaCThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpenesieMoil y4eOHbIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JWCIHUILTNHBI;

— 3aKpeIUleHHEe, Pa3BUTHE U JeTalln3allds TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3amanne 1 TpeOOBaHM K IIPOBEIEHUIO JJA00PATOPHBIX PadOT
JlabopaTopHble 3aHSTHUS TPOBOASTCS TOCIE YTCHHS JEKIUH, MAIONINX TEOPETUUYECKUE

OCHOBBI JIJIs1 UX BBINIOJIHEHUS. JlomycKaeTcs BBIIOJIHEHNE 1a00paTOPHBIX 3aHATUN 10 POUTEHUS
JIEKUUN C LEeIbI0 OOJNEerdyeHusl 3y4eHHsl TEeOpEeTUUYECKOro MaTepuaia Mpy HAJU4YUKU ONMHCAHUN
paboT, BKIIOYAIOIIMX HEOOXOAHMMBIE TEOPETUUECKHE CBEJICHHUS WM CChUIKM Ha KOHKpETHBIE
yueOHbIE U3/IaHus, COAEepKAIINUEe ITH CBEICHUS.

OcHoBaHMeM JUIs TPOBEIEHNUS JTa0OPATOPHBIX 3aHATUH MO AUCLUIIIIMHE SBIISIOTCS:

- IporpamMma y4eOHOM JUCIUTUINHBL;

- pacniucanue y4eOHbIX 3aHATUH.

JIaGopaTopHble 3aHATUS JOJDKHBI MPOBOAMTCS B CIELUAIM3MPOBAHHOW Jaboparopuu,
COOTBETCTBYIOLIIEH CAaHUTApHO-TMTHEHUYECKHMM HOpMaM, TpeOoBaHUSM O€30IacHOCTH U
TEXHUUYECKOH 3cTeTnke. MarepuanbHoe oOecredeHre JOMKHO COOTBETCTBOBATh COBPEMEHHOMY
YPOBHIO MPOBEACHUS IKCIEPUMEHTa B 00JaCTU PaJUOCHUCTEM U KOMILUIEKCOB YIPAaBJIEHUS, YTO
obecnieunBaeTcs kadeapoit 24.

KonudecTBO 000pymOBaHHBIX JIAOOPATOPHBIX MECT JMODKHO OBITh HEOOXOIUMBIM JIJIst
JOCTHIKEHUS TTOCTABJICHHBIX IleNiell 00yd4eHUsI M JOCTaTOYHbIM JuId oOecreueHust oO0ydaeMbIM
yCI0BUN KOM(OPTHOCTH.

Bo Bpemst 1abopaTOpHBIX 3aHATUN JOJDKHBI COONIOAAThCA TMOPSIOK M TUCHMIUIMHA B
COOTBETCTBHUH C PAaBUJIAMHU TOJIH30BAHUS JaHHON JIAOOPAaTOPHUEH.



[IpenomaBaTens MeET IPABO OMPENETATH COJIEP)KaHUE JTaOOPATOPHBIX paboT, BEIOMPATh
METO/BI U CPEACTBA MPOBENICHHs Ja00paTOPHBIX HCCIEIOBAaHUN, HANOOJIEee TIOJTHO OTBEYAIOIINe
UX 0COOEHHOCTSIM M 00€CIIeUnBaIOIINE BBICOKOE Ka4eCTBO yUE€OHOT0 MpolLecca.

[IpaBa, OTBETCTBEHHOCTH M OOS3aHHOCTHU CTY/ICHTA.

1. Ha naGopaTtopHOM 3aHATUM CTYIEHT MMEET MpaBoO 3aJlaBaTh MPENOAaBaTeNo U (W)
71ab0paHTy BOMPOCHI IO COACPKAHUIO U METOAMKE BHITIOJHEHUS pabOThl H TpeOOBATh OTBETA 1O
cyuiectBy oOpamieHus. OTBeT mpernojaBaTels JOKEeH 00ecreuuBaTh BBIIOJHEHHE CTYIEHTOM
paboThl B TEYCHHE 3aHATUS B MOJHOM O0OBEME M C HAIJISKAIIUM KaueCTBOM, OTOBOPEHHBIM B
METOAMYECKHX YKa3aHHUAX 10 POBEJCHUIO Ja0OPAaTOPHBIX PadOT.

2. CtyneHT uMeeT NpaBO Ha BBIOJHEHHE JIAOOPAaTOPHOW pabOTHl MO OPUTHHATIBHON
METOAMKE C COIVIacus MpPernoAaBaresis M MOoJ €ro HaJ30poM - MpH Oe3yCIOBHOM COOJIOJEHUU
TpeGoBaHuil 0€30MacCHOCTH.

3. CryneHT uMeeT IpaBO BBIIOJHUTH JAa0OPaTOpPHYIO paboTy, HPOMYIIEHHYIO 110
YBKUTEILHOW IPUYHHE, B YaChl, COTIIACOBAHHBIE C TPENOJaBaTEIICM.

4. CryaeHT o0s3aH NpUOBITH HAa J1IAOOPATOPHOE 3aHATHUE BO BPEMs, YCTAHOBIEHHOE
pacnucaHueM, U ¢ HE0OX0IMMOI peaBapUTEIbHON OATOTOBKOM.

5. K BbInosnHeHHI0 1a00paTOpHON pabOThl AOMYCKAIOTCS CTYAEHTHI, MOJTBEpPAMBIINE
TOTOBHOCTh B OOBEMe TpeOOBaHUI, COACPKAIIMXCSI B METOAMYECKHX VYKa3aHHAX K
nabopaTopHOil paboTe U (WIK) B YCTHBIX IIPEABAPUTEIbHBIX YKa3aHUIX MpPEenoaBaTesl.

6. B xo/te mabopaTOpHBIX 3aHATUH CTYACHTHI BEAYT HEOOXOIMMBIC 3aIMCH, COCTABIISIFOT
NUCbMEHHBIN OTYET (MPOTOKOJ UCCIIE0BAHUI).

7. CTyIeHT HeceT OTBETCTBEHHOCTb:

- 33 IPOILYCK JIa0OPATOPHOTrO 3aHATHUS 110 HEYBAKUTEIbHON IIPUYHHE;

- HETOJITOTOBJIEHHOCTH K J1abopaTopHOil padoTe;

- HECBOEBPEMEHHYIO Clauy OTYETOB O JIabOpaTOpHOM padoTe U UX 3aluTYy;

- MOpYy UMYIIIECTBA M HAHECEHUE MaTEPHAIBHOTO yiepOa gadbopaTopumu.

8. B mpotecce 3auThl CTyIEHT JOJKEH:

- IPOAEMOHCTPHPOBATH 3HAHHE METOJAMKH BHITIOJTHEHUS pabOTHI 1 000pyI0BaHUS,

HCIOJIb3yeMOro B pabore;

- YMETh MHTEPIPETHPOBATH TIOJTYIEHHBIE B IIPOIIECCE BHITIOIHEHUS paOOTHI PE3YIIbTATHI.

CrpykTypa u ¢popma oTueTa o 1ab0paTOpHOM paboTe

Otyer mo mabopaTopHO pabOTe COCTABISAETCS KAKIBIM CTYACHTOM WHIUBUAYAIBHO,
1100 BO3MOXKEH IO COIJVIACOBAHHUIO C MperojiaBaTeneM OOLMHA OT4eT - MOArpynmno u3 2-3
CTY/ICHTOB.

ITpu odopmiieHnn oTueTa 1Mo J1abopaTopHOi paboTe B OTUETE JOKEH ObITh O(hOpMIIEH
TUTYJABHBIA JHCT, puHsITOro B I'YAII oOpa3na, 1noMKHBI OBITH MPECTABIECHBI B YKa3aHHOMN
M0CJIEI0BATEIbHOCTH CIIEAYIOUINE Pa3/Iebl:

1. Ilenb paboThi;

2. CxeMbl yCTaHOBOK,

3. Topsitok WM METOTMKA BBHITTOTHEHHS PaOOTHI,

4. Pe3ynbpTaThl BHIIIOJHEHHBIX U3MEPEHHUIA;

5. O6paboTka pe3ynbTaTOB IKCIEPUMEHTA;

6. AHanM3 pe3yabTaToB M BBIBOJIBI IO padoTe.

TpeboBanus k ohopmiIeHUIO OTYETA O JJabopaTopHOU padoTe

I'paduueckuii mMarepuan MpeacTaBisieTcs B BUAE TaOIHIl, IpadUKOB, CXEM U MOXET
BBITTOJTHATHCS, KAK U TEKCTOBBIA MaTepHaj OTUeTa:

- TPaJUIIMOHHBIM CIIOCOOOM — IIAPUKOBOM PYUKOH, KapaHaIloM;

- aBTOMATH3MPOBAHHBIM CIIOCOOOM - C TMPHMEHEHHEM TpaHUUecKHX W IeYaTaroNInx
ycTpoiicTB BbiBOAa DBM.

VYcinoBHble 0003Hau€HMsI JOJDKHBI COOTBETCTBOBATh TPEOOBaHMSIM  JIEHCTBYIOIIMX
HOPMAaTUBHBIX TOKyMEHTOB.



Otyer momkeH OBITH MPEACTABIEH K 3alIUTE BO BPEMs CIEAYIOIIEro J1abopaTOpPHOTO
3aHATUA WM B HWHAWUBUAYAJIBHBIC CPOKH, OIOBOPCHHLIC C IPEIIOAABATCIICM. 3a BpeMA
7a00paTOPHOTO 3aHATHS MPENOAaBaTeNb OLCHUBAET PadOTY CTYJCHTA IIyTeM IPOBEPKH OTYETa U
€ro 3aluThl (codece10BaHus).

11.5. Meroauyeckue ykazaHus JUisi OOYyYarOlIUXCS IO TMPOXOXKIACHUIO KypCOBOI'O
MIPOCKTUPOBAHMS/BBITIOIHEHHUS KYPCOBOW PaOOTHI (He npedycMOmpeHo YueOHbIM WIAHOM HO
OaHHOU OUCYUnIuHe).

11.6. Meroauueckue yKazaHus JUIsi 0OYyYaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xxozie BBITIOTHEHUS CaMOCTOSTEIBHONW Pa0OTHI, OOYUYAIONIUICS BBIMOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 6e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOIHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3Hoe IIAaHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIepUOJ OOydYCHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHUS IO BBHIMOJIHEHUIO KOHTPOJIBHBIX Pa0oT (A1 00ydaromuxcs
10 3204HOW (hopMe 0OyUeHHs).

11.7. MeTtoauueckre yKazaHus [UIsI OOYYArOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadecTBa 3HAHUI
00yJaronumxcs, OCyIIEeCTBISIEMOTO B TEUEHHE CEMECTpa C IIEJIbI0 OIICHUBAHUS XO0J1a OCBOCHUS
JUCITUTIAHBI.

KoHTponb BbIMONHSETCS myTeM ompoca B ycTHOM (opme. Omnpoc mpoBoAUTCA IO
BONpOCaM JIEKIIMOHHOTO MaTepuaja, MPOYUTAHHOTO K MOMEHTY OIpOCca, M BBIMOJHEHHBIX K
ATOMY MOMEHTY J1abopaTopHbIX paboT. Pe3ynbratsl huKCUpyIOTCS B BUJE ~3a4yeT’’, “He3ader” U
OyIyT YYUTHIBATHCS MPU MPOBEACHUH TPOMEXKYTOUHOM aTTecTanni. KommdecTBO KOHTPOIBHBIX
TOYEK — TpU. B cllydae HEBBIMOIHEHHs] W/MIU HEyCHemHoi craun 3 u Oosee 1ab00paTOpHBIX
paboT, 0OyJaIONIHICs, MPU YCIICITHOM TPOXO0XKICHUN MPOMEKYTOYHON aTTECTAIIMH, HE MOXKET
MOJYYUTh aTTECTAMOHHYIO OIIEHKY BHIIIE "yTOBJIETBOPUTEIHHO" .

11.8. Metoauueckue yka3aHus JJi OOYYAIOUIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[TpomexxyTounass  arrecranuss  OOydyaroIIUXCs  MPEAyCMaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opma OICHKH 3HAHH, MOJYYCHHBIX OOYYaIONIMMCS B TPOIECCe
U3y4YeHHs BCeH JAMCUMUIUIMHBI WA €€ YaCTH, HABBIKOB CAMOCTOSTEILHOU PabOThI, CIOCOOHOCTH
HpI/IMeHHTB nux js pemeHI/m HpaKTI/ILIeCKI/IX 3aga4v. SKSaMeH, KaK HpaBI/IJ'IO, HpOBO)II/ITCH B
NEpUOJT SK3aMCHAIMOHHOW CECCHMHM M 3aBEpIIAcTCs AaTTECTAIIMOHHON OICHKOH «OTIUYHOY,
«XOPOIIIO», «YI0BIETBOPUTEIILHOY, KHEYIOBIECTBOPUTEIHLHOY.

— 3a4yeT — 3TO (hopMa OLEHKU 3HAHHM, MMOJYYCHHBIX OOYYAIOIIMMCS B XOJ€ U3yUCHHS
y4eOHOH AUCIUIUTMHBI B LIEJIOM HJIM IPOMEXKYTOUYHas! (110 OKOHYaHUHM CEMECTpa) OIleHKa 3HaAaHUN



00yJaroImMMCs TI0 OTAETBHBIM pa3JiesiaM JUCHUIUIMHBI C aTTECTAIlMOHHON OLIEHKON «3a4TEHO»
WIN «HE 3a4TECHO».

— 1uddepeHIPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00y4aromuMcs pU U3YYEHUHU TUCIUILIHMHBI, IPU BBITOJHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-UCCIEJOBATEIBCKUX PpadOT M MPOXOXKICHUN PAKTHK C aTTECTAIIMOHHON OICHKOM
COTIIUYIHOY, «XOPOILOY, KyJOBICTBOPUTEIHHOY, HEYIOBICTBOPUTEIHLHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




