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Annoranus

JucuunnuHa «YcTpoiicTBa MpeoOpa3oBaHus OHMOMEAUIIMHCKUX CHUTHAJIOBY» BXOJUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarpaBjeHUI0 TMoAroToBku/ crnenuanbHOCcTH  12.03.04 «bHOTEXHMYECKHE CHCTEMBI U
TEXHOJIOTHMM» HaIpaBJICHHOCTH «bHOTeXHHYeCKHe W MEIWIMHCKUE amnmaparbl U CUCTEMBI».
Hucnurmuna peanusyercs kaheapoit «Ne24y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

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

IIK-1 «CnocobHocTh K (GOPMHUPOBAHUIO TEXHUYECKMX TPEOOBaHWM M 3aJaHUil Ha
MPOEKTUPOBAHKUE U KOHCTPYUPOBAHNE OMOTEXHUYECKUX CUCTEM U METUITMHCKUX W3ICITHID)

[IK-2 «CnocoOHOCTh K MOJECIUPOBAHHUIO DJIEMEHTOB U MPOLECCOB OUOIOTUYECKUX U
OMOTEXHHYECKUX CHCTEM, HX HCCICIOBaHMI0 Ha 0a3e mnpodecCHOHANBHBIX MAKEeTOB
ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUA M CAMOCTOSITENILHO pa3pabOTaHHBIX HPOrPaMMHBIX
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 3JIEMEHTHOM
YPOBHSIX, B TOM YHCJIE C UCIIOJIb30BAHUEM CUCTEM aBTOMATU3WPOBAHHOTO MPOEKTHUPOBAHUS

CopepxaHue AUCHMILTUHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C IOCTPOCHHEM
OMOTEeXHUYECKHX CHUCTEM Ha OCHOBE PAJUOAICKTPOHHBIX JJIEMEHTOB U Y3JIOB OOIIEro u
CHEIHMAIbHOTO OMOTEXHUYECKOTO Ha3zHaueHHsd. V3ydaroTcsi NpPUHLUI JEHCTBHUS, CXEMBI,
XapaKTePUCTUKU YCTPOUCTB, OOECIEUMBAIONINX PETUCTPAIMI0 CUTHAJIOB (PU3HOJOTUYECKON
AKTUBHOCTH OpraHM3Ma 4YeJioBeKa, UX YCHIIEHUE, 00paboTKy M Mepenady B peajbHbIX YCIOBHUAX
AKCIUTyaTaIliy TIPU BO3JACHUCTBUU BHYTPEHHHUX W BHEITHUX 3JIEKTPOMArHUTHBIX TTOMEX.

[IpenogaBanue AMCHUIUIMHBI MpEAyCMAaTpUBaeT Cleayromme (QOpMbl OpraHU3alNud
y4eOHOTrO TpoIiecca: JIEKIUH, JIA00paTopHbIe pabOThI, CAMOCTOSTEIbHAS pad0Ta 00yUaIOIIErocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbl KOHTPOJS: TEKYIIHUI
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B hopMe dK3aMeHa.

OO6miasi TpyAO0EMKOCTh OCBOEHUS AMCIMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE
1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
@opMHUpPOBaHUE HABBIKOB IPOEKTUPOBAHMS AHAJIOTOBBIX M AaHAJOTOBO-IM(POBBIX Y3JIOB U
3JIEMEHTOB OMOTEXHHYECKMX CUCTEM Ha 0a3e JUCKPETHBIX 3JIEMEHTOB (IIOJIYHPOBOJIHUKOBBIX
TPaH3UCTOPOB, ONEPALIMOHHBIX YCUIIUTEICH, IOTHYECKUX AIEMEHTOB).
1.2. JlucuuniavHa BXOAMT B  COCTaB  4YacTH, (OpMUPYeMOH  y4aCTHUKAMHU
00pa30BaTeNIbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO 00pa3oBaHus (nanee —

OI1 BO).

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

B pesynbrare w3yueHUs AMCHUILIMHBI OOYUYAIONIUICS JOHKEH 00JaJaTh CIETYIOIIUMH
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

tabnuie 1.
Ta6mmma 1 — [lepeyeHb KOMITETCHIIMA ¥ HHIUKATOPOB UX JIOCTHKCHUS
Kareropus (rpynna) | Konx u HaumenoBanue | Kon m HauMeHOBaHUE HHIIMKATOPA JOCTUKECHUS
KOMIICTCHITUH KOMIIETCHITIH KOMIIETEHITHH
YK-1 Cnocoben
OCYIIECTBIISATD MOUCK,
KPUTHYECKHH aHAIN3
1 CUHTE3 VK-1.V.3 ymeTsh onieHuBaTh HHPOpMAIHIO Ha
YHuBepcaibHbIE yM ! (bopwma
P uHpopmanuu, JIOCTOBEPHOCTD; COXPAHSTh M IepeaBaTh
MIPUMEHSATD JaHHBIC C MCIIOJIb30BaHUEM ITU(DPOBBIX CPEACTB
CHUCTEMHBIN TTOJIX0]T
JUTSL peIIeHUs
MOCTaBJICHHBIX 3aJ1a4
ITK-1 Cnocobnocts k | IIK-1.3.1 3HaTh NpUHIUIIBI TOCTPOCHUS U
(dbopMUPOBaHHUIO XapaKTEPUCTUKA KOMIIOHEHTOB
TEXHHYECKUX OMOTEXHUYECKUX CUCTEMC yUYE€TOM XapaKTepu-
TpeOoBaHui 1 CTUK OMOJIOTHYECKUX 00BEKTOB, H3BECTHBIX
3a/IaHi Ha AKCTIIEPUMEHTAIBHBIX U TEOPETHUECKUX
[TpodeccronanbHbIe
MIPOEKTUPOBAHUE U pE3yNbTaTOB
KOMIIETCHITNH
KOHCTPYHPOBAHUE [TIK-1.B.1 BnageTh HaBbIKAMH OIEHKH
OMOTEXHUYECKUX COCTOSIHMSI HAyYHO-TEXHUYECKHX 3a/1a4 IyTeM
CHUCTEM U noadopa, u3yue-Hus U aHaJIu3a JUTEPATYPHBIX U
METUITMHCKUX MaTEHTHBIX HCTOYHUKOB B 00J1aCTH
U3 IeIni OMOTEXHUYECKNX CUCTEM U TEXHOIOTHUI
[TK-2 Cnoco6HOCTH K
MOJICTUPOBAHUIO
3JIEMEHTOB U
MPOIIECCOB
P [1K-2.3.1 3HaTh NPUHIUIBI pa3paboTKU
OMOJIOTUYECKHX U
QITOPUTMOB ¥ PeaTU3aINI0 MAaTEMAaTHIECKUX U
OMOTECXHUYCCKHUX .
KOMITBIOTEPHBIX MOJEJIEN 3JIEMEHTOB U
CHUCTEM, UX
MPOIIECCOB OMOTOTHYECKUX U OMOTEXHUIECKUX
[IpodeccuonababIe | HCCICOBAHUIO HA
CUCTEM
KOMITCTCHIIH 6aze
[IK-2.¥.] yMeTb BBIIIOIHAT MAaTEMAaTUIECKOE
PO eCCHOHATBHBIX
HAKETOR MOJIETUPOBaHUE MPOIIECCOB U OOBEKTOB Ha 0aze
CTaHJAPTHHIX MTAKETOB aBTOMATH3UPOBAHHOTO
ABTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHUS
MPOCKTUPOBAHUS U
CaMOCTOSITEIIBHO
pa3paboTaHHBIX
MIPOTrPaMMHBIX




MIPOJYKTOB

ITK-3 CnnocobHOCTB K
aHaJU3y, pacuery,
MPOSKTUPOBAHUIO U
KOHCTPYHUPOBAHHIO B
COOTBETCTBHUHU C
TEXHUYCCKUM
3aJJaHUEM THUITOBBIX
cucreM, IpuoOpoB,
JleTanei u y3JioB
[TpodeccnonanbHble | METUITMHCKHX

[1K-3.3.1 3HaTh NpUHIMIIBI TOCTPOEHUS U
METO/Ibl PACUETOB MPUHIIUITHAIBHBIX CXEM
OCHOBHBIX (DYHKIIMOHAJIBHBIX Y3JIOB,
Ha3Ha4YeHHE, TapaMeTPhl, XapaKTePUCTUKH
TUIIOBBIX 3JIEMEHTOB OMOTEXHUUYECKUX CUCTEM
[1K-3.VY.1 yMeTb BBINOJHATH MPOESKTUPOBAHUE
JeTajiedl ¥ y3710B OMOTEXHUYECKUX CUCTEM

KOMIICTCHIIM U3ACIINU U
MCIUIIMHCKOI'O Ha3HAYCHHA B COOTBETCTBUHU C
OMOTEXHHYECKUX
TCXHUYCCKUM 3aJaHUEM C UCITIOJIb30BAHUEM
CHCTEM Ha

CPEICTB aBTOMAaTU3UPOBAHHOIO
IPOEKTUPOBAHMUS, a TAKXKe pa3padaThIBaTh
IIPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAUIO Ha
paspabarbiBaeMOe U3/eNINe

CXCMOTCXHHUYCCKOM U
9JICMCHTHOM YPOBHSIX,
B TOM 4YHCJIC C
HUCIIOJIB30BaHHUEM
CHUCTEM
ABTOMATHU3UPOBAHHOI'O
IIPOCKTUPOBAHUNA

2. Mecro nucuurnHbl B cTpykType OI1

JluctumimHa MOXKeT 0a3upOBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yJaIONTUMUCS
IIPU U3YYECHHUH CIICIYIOUIUX TUCIUIUINH:

— «DIEeKTPOTEXHUKAY,

— «DIIEKTPOHUKAY,

— «CXeMOTEeXHHMKa aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOUCTBY.

3HaHUs, TOJNYYCHHbIE TPU M3YyYEHWH MaTepuaia JaHHOW JUCIHMIUIMHBI, HUMEIOT Kak
CaMOCTOSTENIbHOE 3HAYE€HHE, TaK U MOTYT UCIIOIb30BATHCS MPHU U3YUYEHUU JPYTUX JTACHUTLINH:

— «bHOTEXHUYECKHE CUCTEMbI MEIUITMTHCKOTO Ha3HAYCHHUS»,

— «lIpoexkTupoBanre OUOTEXHUYECKUX CHCTEM,

— «TexHUYECKHE METOBI AMATHOCTUYECKUX UCCIIEIOBAHUN U IeUeOHBIX BO3ACHCTBUI.

3. OO0BEM | TPYJTOEMKOCTh JUCIIHILTAHBI
Jlanapie 00 o0meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHIIOB y4eOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYJO0EMKOCTH TI0 ceMecTpaMm) MPe/ICTaBICHBI B
Tabnure 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITNHBI

TpynoemMKocTh 1o
Bun yaeOHO# paboThI Bcero ceMecTpam
Ne6
1 2 3

Oowan mpyooemKkocma OuCUUNIUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npaxmuueckoil n0020moeKu 25 25
Ayoumopnule 3anamus, BCEro vac. 51 51
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3anarus (113),

(uac)




nabopaTtopHbie padoTsl (JIP), (uac) 34 34

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) S7 S7
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

*k
IIpumedanne: kaHIMAATCKHUIN 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCLUUILIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.
Pazpgenbl, TeMbI TUCITUTIIIMHBI M KX TPYAOEMKOCTh ITPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

P Jlexuuu | 113 (C3) JIP KII CPC
a37€J1bl, TEMBI JUCIUILIHHEI
(dac) (qac) (qac) (dac) (qac)
Cemectp 6
Pasznen 1. Curajsl 1 JaTUUKH.
Tema 1.1. OcoOeHHOCTH OMOMEIUIIMHCKUX CUTHAJIOB
u momex. O000IIeHHAs CTPYKTYpHAs CXeMa UX 2 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. [TaccuBHbIC YaCTOTHBIC (DHIBTPHI. 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. CTabuu3aTopsl HAPSHKCHHS. 2 4 6
Tewma 6.2. CtaOnunm3aTopsl TOKa.

Paznmen 7. ALIIL

Tema 7.1. Bugst ALIT 1 ux OCHOBHBIE TAPAMETPHI. 2 4 6

Bri6op AT

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

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCSl B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
oOy4JalolMMUCS  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayuleu
npodecCHOHATIBLHOMN 1S TETbHOCTBHIO.

4.2. CopnepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.




Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

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. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne | Tembl npaktrnueckux | DOpMbI NPaKTUUYECKUX | TPYyIOEMKOCTh, |IPAKTUYECKOU |pa3jieiia
/o 3aHATHI 3aHATAN (dac) IIOJTOTOBKH, | TUCLIMII
(dac) JIUHBI
Y4eOHBIM MJIAHOM HE MPETyCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIE 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh MPUBEACHBI B Ta0OHIIC .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
No HauMeHOBaHHe 1a60paTopHBIX paGoT TpynoemMKoCTh, | MPAaKTUYECKOU | pa3zaena
n/m (uac) ITOATOTOBKH, | JHCILIHII
(gac) JIMHBI
Cemectp 6
1 | YcunurenbHbie CXeMbl Ha TPAH3HCTOPAX 4 3 2
2 | YcunutenbHbIe CXEMbI Ha ONEPALIMOHHBIX 4 3 2
YCHITHTEIISIX

3 | IlaccuBHBIE YaCTOTHBIC (PUITBTPHI 4 3 3

4 | AKTUBHBIE YaCTOTHbIE (DUIIBLTPHI 4 3 3

5 | 'eHepaTopbl UMITYJIbCHBIX CHTHAIOB Ha OY 4 3 4

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

7 | Crabunm3arop HanpsHKeHust 4 3 6

8 | Uzyuenue napamerpon AIIII 6 4 7

Bcero 34

4.5. KypcoBoe nMpoeKTUupoBaHUE/ BHIITOTHEHUE KYPCOBOM PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0uLe 7.

Tabmmma 7 — Buasl caMOCTOSITENHHOM pabOTHI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 6,
Bunx camocrositensHOM paboThI
qac qac
1 2 3




N3ydyeHune TeopeTnueckoro Marepuania
nucuuruael (TO)

Kypcooe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIieMy KOHTPOJIO
ycneBaemoctu (TKY)

Homamnee 3aganue (/13)

Konrtposbusie paboTtsl 3a04ankoB (KP3)

[ToaroroBka K MpOMEKYTOUHOM
arrectanuu (I1A)

Bcero: 57 57

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITENIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH NIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHHMA

KomiuecTso 3x3eMIIsIpoB B

HIncpp/ bubnuorpaduueckas ccplika OudIMoTeKe
URL agpec
(KpoMe 2JIEKTPOHHBIX IK3EMILTSIPOB)

61-K66 Kopenesckuit H.A., Iloneunrenes E.I1. 20

DNEMEHTHI M Y3JIbI MEIUITUHCKOW TEXHHUKH.

VYuebnuk — Crapsiii Ockon: THT, 2012. —

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

CII6.: I'VAII, 2006. — 96 c.

615.47-317 | 3aituenko K.I1., Kapunos O.0., Kymun A.H., | 90
Kynwiruna JI.A., Opnos A.Il. Crem u
00paboTKa OMOTEXHUYECKUX CUTHAIOB. ¥Y4eo.
nocobwue. / [Tox pen. K.B. 3aituenko — CII0.:
I'VAITI - MTH, 2001. — 140 c.

7. TlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCILUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

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. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp ncCmosIb3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 0O€CIICUCHIS

Ne /1 HaunmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUITITHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas Oa3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIISCTBIICHUS
00pa30BaTeNLHOTO MpoIiecca 10 AUCIHUILINHE, TPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepralIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH)
1 | JlekumnoHHas ayauTopus 1
2 | KoMmbroTepHbIii Kitace 2

10. Onenounble cpeacTBa AJs MPOBEIEHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS IPOMEKYTOYHOH aTTeCTAIHH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTaAIIuN

By npoMexyTouHOM aTTecTanyu IlepeueHb OLICHOYHBIX CPENICTB
DK3amMeH CnHcok BONPOCOB K IK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3agaun;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMM O0yJyarouuMucs MpUMEHsieTcs S-0ajibHasi HIKana OLUEHKH c(HOpMHUpPOBAHHOCTU
KOMIIETEHIINH, KoTopas nmpuBeeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mIKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun oueHKH ypoBHS CPOPMUPOBAHHOCTH KOMITETEHLIUH




OI1reHKa KOMIIETEHITN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

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

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

«OTJIMIHOY o
GAUTCHOY TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHbIE ITOJIOKEHUSI C PAKTUYECKON
JeSITEIbHOCTBIO HAIIPABIICHMUS;
— yMeJI0 00OCHOBBIBAET U APT'YMEHTUPYET BbIIBUTAEMbIE UM HUJIEH;
— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;
— 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 — YBSI3bIBAa€T YCBOECHHbBIE 3HAaHUS C IPAKTUYECKOH JAESITEIbHOCTBHIO
«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
JUTEPaATYpPhL;
— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;
«YJIOBJIETBOPUTEIILHOY .
— MCIIBITBIBACT 3aTPyJHEHHUs] B INPAKTHUYECKOM NPUMEHEHHUH 3HAHUHN
«3AYTEHO»
HalpaBJICHUS;
— ¢J1a00 apryMEHTHPYET HayuHbIE [10JI0KEHMUS,
— 3aTpyAHsieTcs B (OpMYJIUPOBAHUHN BBIBOJIOB U 0000IIEHNUI;
— YaCTUYHO BJIAJIEET CUCTEMOH CIENMAIN3UPOBAHHBIX TOHITHH.
— o0yyJaromuiicss He YCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OWIMOKM W  HETOYHOCTU  IpH
«HEYIOBJIETBOPUTEIILHOY ]
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH,
«HE 3aU4TCHO»

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

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Taobmwmie 15.

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

Ne n/mt Ilepeuenp BonpocoB (3a7au) 1uis HK3aMeHa Koz
UHJIMKaTopa

1. OcHoBBI aHaNIM3a aHATOTOBBIX cxeM. Koaddunuent nepegaun. | YK-1.Y.3,
Heuunbensl. JIuneinbli, torapudpmudeckuii u [IK-4.Y.1
noynorapudmMudeckoM Macmrad oceid. ['paduaeckoe
muddepentmpoBanue Gynkuuii. Cesss JJAUX, JIOUYX u
IPYNIOBOTO 3aIa3/IbIBaHMsl.

2. OcHOBHBIE OJIOKH, Y3JIbI U 3JIEMEHTHI OMOTEXHUUYECKUX IK-1.3.1
cucreM. [TocTpoeHune cTpyKTypHOI cxembl (OJI0K-CXEMBI)
yCTPOMCTBA MO MPUHLIMIIHAIBHON cXeMe U Ha00O0POT.
[TocnegoBarenbHOE U NapaieIbHOE COeTUHEHHE OJIOKOB.

3. WneanbHble ¥ HeueanbHble NCTOYHUKY HanpspkeHus u Toka. | [IK-1.B.1
WX Harpy3o4HbIe XapakTepUCTUKU. POJIb BHYyTpEHHETO
COIIPOTHBJICHUS] HICTOYHHKA.

4, JlenuTenu HanpsHKEHUs U TOKA: JTMHEWHBIA YaCTOTHO- I1K-2.3.1,




HE3aBHCHMBIN 1 YaCTOTHO-3aBUCUMBIN JICITUTCIIN
HaNpsHKEHUS, HEIMHENHBIN YaCTOTHO-HE3aBUCUMBIN JACIUTEND
HanpspkeHus. Ux ko3 GUIMeHTs nepenadu mo HapsoKeHUTO,
AUX, PUX.

ITIK-1.B.1

5. O6miee npeacTaBiIeHUE YCHIIUTENS TT0 HAMPSDKCHUIO B IIK-2.V.1
KauyeCTBE PE3UCTUBHOIO ACIUTEINS HAIPSDKEHUS ¢ OJTHUM
IIOCTOSIHHBIM U OJJHUM BHEILIHE YIPABJISIEMbIM PE3UCTOPOM C
VMCTOYHUKOM MHUTAHUS.

6. bunonspHbIil TpaH3UCTOP, €0 OCHOBHBIEC MapameTprl. Tpu I1K-3.3.1,
BUJIa YCUJIMTEIBHBIX KACKaJ0B Ha OCHOBE OUIOJISPHOTO [IK-3.V.1
TPAH3MCTOPA, UX OCHOBHBIE MAPAMETPHI U CXEMbI BKIIFOUECHHUSI.

7. IToneBoii TpaH3UCTOPBI, €r0 UX OCHOBHBIE NTapaMeTpsl. Tpu [IK-3.V.1
BUJIA BKJIFOUEHHS B CXEME YCUIIUTEIbHBIX KACKAI0B HA OCHOBE
10JIEBOTO TPAH3MCTOPA, UX OCHOBHBIE TAPAMETPBI U CXEMBbI
BKJIFOYECHHUS.

8. CxeMmbl 1 OCHOBHBIE ITapaMeTphl AByXKackaaHoro ycwiurens | YK-1.Y.3,
MOIITHOCTH Ha OUIOJISIPHBIX TPAH3UCTOPAX Pa3IMYHOIO TUIIA [IK-4.Y.1
IIPOBOJAMMOCTH

9 Onepanunonnsiit yeunurens (OY), ero ocHoBHble napametrpbl. | [TK-2.V.1
[Ipumep npuHIMIIHATBHON CXEMBI € ncnosib3oBanueM OVY.

10 JIBa BuJa yCUIIMTENBHBIX KaCKa0B HA OIIEPAallMOHHOM T1IK-3.3.1,
ycunutene (OY). UaBepTupytoiiee 1 HEMHBEPTUPYIOIIEE [K-3.V¥.1
BKiroueHue OY.

11. Buibl 4acTOTHBIX MACCHBHBIX U aKTUBHBIX (huiibTpoB, O6mui | [1K-3.V.1
BUJI IEPEIATOYHON (DYHKIIMH BTOPOTO MOPSAKA U OCHOBHEIE
napameTtpsl. [Ipumep npuHIMNHUaIbHON cxeMbl pUiIbTpa
HU3KUX YacTOT

12 [TpuHIMNMaTBHBIE CXEMBbI PUIBTPA HKHUX U QUIbTpa YK-1.V .3,
BEPXHUX YaCTOT BTOPOTO NOPsAJIKA C UCIOIB30BAHUEM [IK-4.Y.1
orepalnoHHOro yeunurens. X nepenatounslie QyHKIMH,

AYX u OUX.

13 [IpyHIMIIHATBHBIE CXEMBI TIOJIOCOBBIX U PEKEKTOPHBIX YK-1.V .3,
(GuUILTPOB C UCIIONIb30BaHUEM omnepanuonHoro ycunutens. Ux | [1K-4.V.1
nepegarounsle pyHkuun, AUYX u GYX.

14 [IpuHIMNIUATBHBIE CXEMBI HHTETPATOPOB U [K-1.3.1
Qg QepeHInaTOPOB ¢ UCII0JIb30BAaHHEM ONEPALIMOHHOTO
yeunurens. Ux nepegarounsie pynkimn, AUX n OUX.

15. [TpunnunuanpHas cxema KoMraparopa 0e3 rucrepesuca 1 ¢ [IK-1.B.1
THCTEPE3MCOM Ha OCHOBE ONEepaIlMOHHOT0 ycunurens. Eé
OCHOBHBIE [TApaMETPhI U BBIXO/IHAsl XapaKTEPUCTHKA.

16. CxeMBI TeHEepaTOpOB MEPUOANYECKUX MPSIMOYTOJIBHBIX U [IK-2.3.1,
TPEYToJIbHBIX KoJieOaHmii ¢ ucnonb3oBanueM onepaunonnoro | [IK-1.B.1
YCHJIUTESL.

17 CxeMbl reHepaTopoOB CUHYCOHMIAIBHBIX KOJIeOaHuil ¢ IK-1.3.1
HCIOJIb30BAHNEM YaCTOTHO-3aBHCHMBIX 3BEHHEB MIEPBOTO
OIIEpPAIIMOHHOTO YCUIIMTENS. Y CJIOBUSI T€HEPALUN
CHUHYCOMJIAJIbHBIX KOJIEOaHUI.

18. Crabunuzaropsl HanpsbkeHus U Toka. Mx cxemsl u ocHoBHble | [TIK-1.B.1
napameTphbl

19. Amnanoro-1udpoBoii mpeodpazosatesb. Ero ocHoOBHBIE [1K-2.3.1,
napameTpsl. Beibop tumnos u paspsanoctu AL npu [IK-1.B.1

IIPOCKTUPOBAHNN OMOTEXHUYECKUX CUCTEM.




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

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

Ne i/t

[Tepedyens BonpocoB (3a1av) myist 3adeta / nudd. 3auera

Kon
WHJIUKaTOpa

Y4eOHBIM NJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeM [Uis KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabnuua 17 — IlepeueHb TeM J1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOJIHEHUS
- KypCcOBOI1 pabOThI
VY4eOHbBIM IIJIAHOM HE IPETyCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 —I1

pUMEpPHBIN TIEpEYEHb BOIIPOCOB JJIsl TECTOB

y Koz
Ne n/nn [TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB
MHAMKATOpa
1. VK-1 Kakoe ocHOBHOE ()yHKIIMOHATIBHOE HA3HAYCHHUE YCTPOICTB YK-1.V.3
npeoOpa3oBaHus OMoJorMuecKux curuanos? (tun 1, 4 Bapuanra
OTBETOB, OJINH U3 HUX MPABUIIBbHBIN)
1. OcymecTBasTh MOAETUPOBAHNE OMOIOTUYECKUX
CUTHAJIOB.
2. Ocy1ecTBIsATh NpeodpazoBaHUe OMOIOTUYECKUX
CUTHAJIOB B BHJIE YCHJICHUS, QUIBTPALIUN U JPYTUX
BUJIOB IIpe0oOpa3oBaHuil.
3. OcymmecTBIATh KJIaCCU(PUKAIMIO OMOJIOTUYECKUX
CUTHAJIOB Ha OCHOBE CIEIMATIbHBIX TPU3HAKOB.
4. OcCymecTBIsATh MOAABICHHUE OMOJOTHYECKUX CUTHAJIOB.
2. YK-1 Kakue ycTpoiicTBa oTHOCATCS K yCTpoiicTBam, mpeodpasyromum | YK-1.Y.3
Onosornyeckue CUrHaibI? (THIT 2, 5 BAPHAHTOB OTBETOB, 3 U3
HUX NPaBUJIbHBIC)
1. VYcunurenu.
2. Crabunusatopsl.
3. YacroTHbie GUIBTPHI.
4. Amnanoro-uu@pobsie npeodpazoBaTesy.
5. JlemomynsiTophl.
3. YK-1 Y cTaHOBUTE COOTBETCTBUE BAPUAHTOB BKIIFOYECHUS VK-1.V.3
(GyHKIIMOHAJIBHBIX OJIOKOB (IIOCIIEI0BaTENbHOE, MTapalIeIbHOE U
Jp.) ¢ MaTeMaTHYECKUMH (popMysiaMH, OTBEYAIOIIUMHU JTaHHBIM
BUJIaM BKITIoueHus (Tun 3, mo 4 BapuaHTa)
ITocnenoBarenpHOE W1/(1+W2)
[TapannensHoe WI1+W?2
C orpunarensHoii oopatHoir | W1*W?2
CBSI3bIO
C nonoxwurenbHo# oopatHoit | W1/(1-W2)
CBSI3BIO
4, VK-1 VYkaxuTte npaBUIbHYIO MOCIEI0BATEIBHOCTL OCHOBHBIX ATanoB | YK-1.V.3

npu pa3paboTKe NPUHLIUIHAIEHONW CXEMBbI YCTPOICTBA
npeoOpa3oBaHus Onosornueckux curuanos (tum 4, 11 stamnoB)




=

Pa3zpaboTka cTpyKTYypHOU CXEMBI YCTPOICTBA.

2. Ompenenenne BXOAHBIX U BBIXOIHBIX TAPAMETPOB
YCTpOMCTBA.

3. JlopaboTka NpHHIMIHAIBEHON CXEMBI YCTPOICTBA 1O
pe3yibTaTaM TECTUPOBAHUS MaKeTa yCTpOMcTBa.

4. OrmpeneneHne BXOJIHbBIX U BBIXOIHBIX IapaMeTPOB

OTJEJIbHBIX OJIOKOB YCTPOHCTBA.

Br160op anemMeHTHOI 6a3bl.

TecTupoBaHue MakeTa yCTPOMCTBA.

7. BbI0Op niam pa3paboTKa MPUHIMITHAAIBHBIX CXEM
OTJEJIbHBIX OJIOKOB YCTPOMCTBA.

8. MoaenupoBanue padoThl IPUHIMITAAIBHBIX CXEM
OTJICNIbHBIX OJIOKOB U YCTPOICTBA B IIEJIOM.

9. Jlopa®oTka NpUHIUTHAIEHONW CXEMBI IO PE3YJIbTaTaM
MOJICJIUPOBAHMSL.

10. MakeTupoBaHHUE U OTJIATKA YCTPOHUCTRA.

11. duHanpHOE TECTUPOBAHHUE YCTPOICTBA.

o o

5. VK-1 Onumure OCHOBHYIO 331auy IPOEKTUPOBAHUS YCTPONUCTB YK-1.V.3
npeoOpa3oBaHus OHOJOTHYECKUX CUTHAIIOB (THII D).

6. TIK-1 Bri6epuTe 0CHOBHOE Ha3HAYEHUE TEXHUUECKOIO 3aJJaHus Ha [K-1.3.1,
MPOEKTUPOBAHUE yCTpolicTBa MpeoOpazoBanus ononornueckux | [IK-1.B.1
curHaiuos (tun 1, 4 BapuaHTa OTBETOB, OJIUH U3 HUX
IPaBUJIbHBIH)

1. Ompenenenue BXOIHBIX TAPAMETPOB YCTPONCTBA U
YCIIOBUH €ro 3KCILTyaTaluu.

2. OmnpeneneHne BEIXOAHBIX TAPAMETPOB YCTPOHCTBA U
YCIIOBHH €r0 3KCILTyaTalkH.

3. Ompenenenue ycloBHH SKCIUTyaTalliy YCTPOMCTBA.

4. OrmpeneneHre BXOJIHBIX U BBIXOIHBIX TAPaMETPOB
YCTPOMCTBA U YCIOBUH €ro 3KCIUTyaTalllu.

7. TIK-1 Bri6epute ocHOBHBIE COCTaBISIONINE TeXHUYeckoro 3ananus Ha | [IK-1.3.1,
MIPOEKTUPOBAHHUE YCTPOUCTB MPeoOpa3oBaHUsl OMOIOTUUECKUX IK-1.B.1
CUTHAJIOB (TUN 2, 6 BApUaHTOB OTBETOB, 6 U3 HUX MPaBUIbHBIC)

1. OcHoBHOe Ha3HaueHUE pa3padaTHIBAEMOT0 OOBEKTA.

2. TexHuYeckue XapaKTEPUCTHKHU.

3. Tlokasarenu KayecTBa M TEXHUKO-YKOHOMHUYECKHE
TpeOoBaHUSI.

4. TlpenmucaHue 1Mo BBITOJHEHUIO HEOOXOIUMBIX CTaTUui
CO3aHHS.

5. Ilpeanucanue 1Mo BHIMOTHEHNUIO HEOOXOTUMOMN
JIOKyMEHTAMU (KOHCTPYKTOPCKOM, TEXHOJIOTHUECKOM,
MIPOrpaMMHOM U T. 11.).

6. CnenuanbHble TpeOOBAHMUS.

8. TIK-1 VYcraHOBHTE COOTBETCTBUE TYHKTOB TeXHUYeCKOro 3ananng Ha | [IK-1.3.1,
MPOEKTUPOBAHKUE YCTPOMCTB MPEOOPa30BaHUS OMOIOTUIECKUX [IK-1.B.1

CHTHAJIOB ¥ BO3MOXKHBIX BAPUAHTOB MX COJEPKaHUs (THIT 3, 1O
4 BapuaHTa)

OCHOBHO€ Ha3HA4YECHUE Koaddunuent ycunenus
pa3pabareiBaeMOro 00beKTa

TeXHUYECKUE YcuneHune curHana
XapaKTePUCTHKH

TIpeAnvcaHme 1o Pa3paboTka, MakeTHpOBaHUE,




BBINOJIHEHUIO HEOOXOIUMoii | TECTUPOBaHME, CO3JaHHE
JOKYMEHTaluu OIIBITHOTO 00pasua u Jgpyrue

[Ipennucanue mno KoncTtpykropckas,
BBITIOJTHEHUIO HEOOXOANMBIX | TEXHOJIOTHYECKas,
CTaJIui CO3AaHUs porpaMMHas

9. TIK-1

YKaxuTe NpaBUIbHYIO MOCIEI0BATEILHOCTh OCHOBHBIX 3TAIlOB
COCTaBJICHUS] TEXHUUYECKOI'O 3a1aHUsl Ha IPOEKTUPOBAHUE
YCTPOKMCTB NMpeoOpa3zoBaHus OMOIOTUYECKUX CUTHAJIOB (THII 4, 7
9TaIoB)

1. OmpenenuTh OCHOBHBIE MPUYHHBI peaTU3ai 00BEKTA;

2. Ompenenutb KpUTEPUN OLEHKU XapaKTEPUCTUK
KOHEYHOT'0 IPOAYKTA U YCTAHOBJICHUS! COOTBETCTBHS
3aJJaHHBIM I1apaMeTpawm;

3. CdopmynupoBaTh 4eTKHE TPeOOBAHUSI K UTOTOBOMY
IIPOAYKTY;

4. YCTaHOBHTH OCHOBHBIC JTAIbl U CPOKHU BBITOTHEHUS
MOCTaBJIEHHBIX 3a/1a4 — KaK 110 OTAEIbHOCTH, TaK U JJIs
MPOEKTa B IEJIOM;

5. IlepeuucnuTh €ero HEOOXOAUMBIE XapAKTEPUCTUKH,
CBOICTBa, COCTaBHbIE 3JIEMEHTHI U T.JI. (IIEpEUYEHb
Ka4yeCTB 3aBUCHUT OT CHELM(PUKH TOBapa WU YCIyTH);

6. JlerampHO onmcaTh 00A3aHHOCTH KaXKIOU U3
3aMHTEPECOBAHHBIX CTOPOH — UCIIOJIHUTEIIS U 3aKa34MKa,

7. TlpoBepuTbh, HACKOJIBKO KOMIIETEHTEH UCTIOIHUTEITD.

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

10. TIK-1

Onummre OCHOBHYIO 331a4y COCTaBJICHUS TEXHUUECKOTO
3aJIaHus Ha TIPOCKTUPOBAHUE YCTPOHCTBA IIPeoOpa3oBaHus
OMOJIOTUYECKHUX CUTHAJIOB (THI 5).

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

11. TIK-2

Bri6epuTte 0CHOBHOE Ha3HAYEHHE ITAKETOB
aBTOMATH3UPOBAHHOTO MTPOEKTUPOBAHUS IIPU pa3paboTKe
YCTPOMCTB MpeoOpa3oBaHusl OMOIOTHYECKUX CUTHAIIOB (THIT 1, 3
BapHaHTa OTBETOB, OJIMH M3 HUX MMPABUIIbHBII)
1. Peanu3zamus nHGOPMAITMOHHBIX TEXHOJIOTUHN
BBINOJIHEHUS (PYHKIMH TPOSKTUPOBAHHUS.
2. OGecrieunBath (HYHKIIMOHUPOBAHNUE TPOCKTUPYIOIIHX
MIOJICUCTEM.
3. BrbInomHeHNE TPOSKTHBIX MPOIIETyp U OTIEPAIIHH.

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

12. TIK-2

Bribepure perienne, KakiMx 4acTHBIX 33]a4 00ecIiedrBaeT
WCITOJIb30BAaHNE [TAKETOB ABTOMATU3UPOBAHHOTO
NPOEKTHPOBAHUS IIPU pa3paboTKe yCTPOUCTB MPeoOpazoBaHUs
OHMOJIOTUYECKUX CUTHAJIOB (THIT 2, 5 BADHAHTOB OTBETOB, 3 W3
HUX NIPaBUJIbHBIE)
1. Cokpaiienue Tpy10EMKOCTH TPOSKTUPOBAHUS U
IIJIAHUPOBAHMUS;
2. CoxkparieHue cpoKOB IPOSKTHPOBAHUS M Ce0ECTOMMOCTH
IIPOCKTUPOBAHMUS,
YBennueHune 3aTpar Ha SKCILUTyaTalHIo;
4. TloBblIEHHs Ka4eCTBAa U TEXHUKO-IKOHOMHYECKOTO
YPOBHSI pe3yJIbTaTOB IPOCKTUPOBAHUS;
5. IlpoBeneHne HaTypHBIX UCIIBITAHUM.

w

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

13. TIK-2

YcTaHOBHUTE COOTBETCTBUE YKa3aHHBIX MTAKETOB MPTpamMm
aBToMaTu3upoBanHoro npoektupoanus (CAIIP) u o6nacteit
WX UCMOJIb30BaHus (Tun 3, o 4 BapuaHTa)

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




Micro-Cap Paspabotka 06opymoBaHus,
IpuOOPOB, UHKEHEPHBIX
CHCTEM, JICKTPOCHAOKEHHSI

U IPYTHUX.
Kommac CXxeMOTeXHUIECKOE

MOJICJINPOBAHUE
Altium Designer MoaenupoBaHue

KOHCTPYKTOPCKHUX U
TEXHOJIOTUYECKHUX PelIeHU

SolidWorks Kommiexkcuoe
aBTOMAaTH3HUPOBAHHOE
POCKTHPOBAHNE
PagrodJIEKTPOHHBIX CPEICTB

14. TIK-2 VYKaxuTe NpaBUIbHYIO MIOCIEA0BATENBHOCTh OCHOBHBIX 3TanoB | [1K-2.3.1,
MOJICJIMPOBAHUS YCTPONUCTB MPeoOpa3oBaHusi OMOJIOTUUECKHUX [IK-2.V¥.1
curuayos (tun 4, 6 3Tanos):

1. TexHosornyeckas HOAroTOBKa IPOU3BOCTBA.

2. CxemortexHuueckoe ((hyHKIHOHAIBHOE)
MIPOEKTUPOBAHUE.

3. TexHuyeckoe MPOEKTUPOBAaHUE (KOHCTPYWPOBAHHE) -
KOMIIOHOBKAa U pa3MeIleHUE 3JEMEHTOB U Y3JIOB,
BBITIOJTHEHUSI IEYaTHBIX U IPOBOJAHBIX COEIUHEHUH,
TEIJIOOTBO/I, 3aIIMTa OT BHEITHUX BO3JICHCTBUM U T. II.

4. Bb1O0Op 31eMeHTHOHN 0a3bl, IPUHIUIHAIBHON CXEMBI,
CTPYKTYpPHBIM W MapaMeTpUYECKUN CUHTE3
PaZMO’IEKTPOHHBIX CXEeM (ONTHUMHU3ALMS [apaMeTpoB).

5. Pa3paboTka TEXHUUECKOW JOKYMEHTAIUH JIs
M3TOTOBJICHUS U SKCILTyaTaluu.

6. CucreMOTeXHHYECKOE NPOEKTUPOBAHME.

15. TIK-2 Onummure OCHOBHBIE IPEUMYIIECTBA U BO3MOXKHBIE PUCKH [IK-2.3.1,
HCIIOJIb30BAaHUS CXEMOTEXHUYECKOTO MOAEIUPOBAHUS [K-2.V.1
YCTPOMCTB NpeoOpa3zoBaHMs OMOIOTMYECKHX CUTHAJIOB

16.TIK-3 B npuBenenHOl cxeMe UCIOIb30BaH TPAH3UCTOD C IK-3.3.1,
napamerpamu: h113 = 100, h213 = 50. Yemy paBeH Tok [IK-3.V.1
koJutekTopa? (tum 1, 4 BapuaHTa OTBETOB, OJMH U3 HUX
PaBUIIBHBIH)

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

4. 5MA.

17.TIK-3 Kakoe 13 nepeuncieHHbIX CBOWCTB MPUCYIIIE MOJEBBIM [IK-3.3.1,
TpaHzucropam? (THII 2, 5 BApUAHTOB OTBETOB, 3 U3 HUX [IK-3.V.1

MIPaBUJIbHBIE)

1. Bonee HU3KOE BXOJHOE CONPOTHUBIICHHE, YEM Y
OUIONSIPHBIX TPAH3UCTOPOB.

2. TepMocCTaGMIBHOCTB.

3. HeuyBcTBUTENHEHOCTS K 3(h(pekTaM HaKOTIICHUS
HEOCHOBHBIX HOCHUTEIIEH, 4TO oOecreunBaer 0oJjce
BBICOKHE IPAaHUYHBIE YACTOTHI U CKOPOCTH
NEPEKITIOYCHUSI.

4. bosblias 4yBCTBUTEIbHOCTh K HABOJIKAM.

MeHbI1asi YyBCTBUTEIBHOCTh K HABOKAM.

o




18.TIK-3 YcTaHOBHUTE COOTBETCTBHE HA3BAaHUN XapaKTEPUCTHK [1K-3.3.1,

dboroaroaa ux onucaHusM (Tui 3, Mo 5 BApHAHTOB) T1IK-3.V.1
Bonpramnepnas XapakTepusyer BIUsSIHHUE
XapaKTEePUCTHKA. JUTUHBI CBETOBOW BOJIHBI HA
($OTOTOK.
[TocTostHHAs BpeMeHU. IToxa3zarens, XapakTepHBII

JUJIS1 TIOJTYTIPOBOJIHUKA TTPH
OTCYTCTBHUHM CBETA.
CnekrpasibHas Onpenensier U3BMEHEHUE
XapaKTEePUCTHKA. BCJIIMYMHBI CBETOBOT'O TOKA B
COOTBETCTBHH C
MEHSIOIIMMCS HaMPSIKEHUEM
MIPU CTAOMIIBHBIX TIOTOKE
CBETa U TEMHOBOM TOKE.
[Topor 4yBCTBUTEIBHOCTH. MuHHUMaIbHBIA CBETOBOM
IIOTOK, Ha KOTOPBII
pearupyer IUoJ.

TeMHOBOE CONPOTHUBIICHUE. DTO mepuo, B X0J1e
KOTOPOI'0 TOK pearupyer Ha
YBEJTUYCHUE 3aTEMHEHUSI WU
OCBEIIEHHOCTH Ha 63 % oT
YCTaHOBJICHHOTO 3HAYEHUS.

19. TIK-3 VYkakuTe NpaBUIbHYIO MIOCIIE0BATEILHOCTh OCHOBHBIX dTanoB | [1K-3.3.1,
pa3paboTKU 4aCTOTHOIO (GMIIbTPAa OMOJIOTHYECKUX CUTHAJIOB [IK-3.¥.1
(tum 4, 7 3TanoB)

1. JlopaGoTka 4acTOTHOrO (pUIBTpA [0 UTOTAM €T

MOJICJIUPOBAHMSL.

2. Ompenenenue neperaToyYHoON GYHKIUU YaCTOTHOTO
¢unbTpa.

3. Pa3paboTka mpUHIMNHAIBHON CXeMbl YaCTOTHOTO
¢unbTpa.

4. Pa3paboTka CTPYKTYpHO#H CXE€MbI YaCTOTHOTO (PHUIbTpA.
5. MogenupoBanue pabOThI YaCTOTHOTO (QUIBTPA.
6. Omnpenenenue Tpedyemoit AUX yactoTHOrO (QUIBTPA.

20. TIK-3 Onummre OCHOBHBIE TUIIBI 0OpaTHBIX CBs3e, ucnonb3dyembix B | [1K-3.3.1,
YCUJIUTENSIX OMOJIOTHYECKUX CUTHAIOB HK-3.¥.1

1 tun) 3agaHue KOMOMHHMPOBAHHOIO THMAa C BBIOOPOM OJHOTO BEPHOIO OTBETA U3
YeThIpeX MPEATOKEHHBIX W OOOCHOBAaHHMEM BBIOOpA CUUTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3aHa mudpa W NPHUBEJICHBI KOHKPETHBIC apryMEHTHI, MCIOJIb3yeMble NMPU BBHIOOpPE OTBETA.
[TonHOE coBmaneHHWE C BEPHBIM OTBETOM OlLlEHHWBaeTcs | Oanmom, HEBEPHBI OTBET WIH €ro
orcyrcTBHe — 0 6aoB.

2 tun) 3ajanue KOMOMHHUPOBAHHOTO THIA C BHIOOPOM HECKOJIBKHX BapHAHTOB OTBETA U3
MIPEUIOKEHHBIX M Pa3BEPHYTHIM 00OCHOBAHWEM BHIOOpA CUMTAETCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl UGPBl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMbIe TIPU BBIOOPE OTBETOB.
[TomHOE COBMaieHHe C BEPHBIM OTBETOM OIleHUBaeTCs 1 OamioM, eciid TOMyIIeHbl OIMMOKU WITH
OTBET OTCyTCTBYET — () OasoB.

3 tum) 3amaHue 3aKPBITOTO THIA HA YCTAHOBJIICHHE COOTBETCTBHUS CUHTACTCS BEPHBIM,
€CJIM YCTaHOBJIIEHBI BCE COOTBETCTBHS (TIO3UIIMHM M3 OJHOTO CTOJOIAa BEPHO COMOCTABJICHHBI C
MO3ULIMSIMH APYToro ctojiona). [losHoe coBnazeHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 OamioM,
HEBEPHBIN OTBET WK ero oTcyTcTBHE —) OaiioB

4 Tum) 3amaHWe 3aKpBHITOTO THUMA HA YCTAHOBJICHHE IOCIICIOBATEIHLHOCTH CUYHTACTCS
BEpHBIM, €CIIM TMPABWIBHO YKa3aHa Bcs mocienoBaTeNbHOCTh 1udp. [lomHoe coBmageHue c




BEPHBIM OTBETOM OLIEHHBAETCs 1 6ayuioM, eciii JOMYIIEHbl OIIUOKH WM OTBET OTCYTCTBYeT — 0
0asioB.

5 tumn) 3amaHue OTKPBHITOTO TUMA C Pa3BEPHYTHIM OTBETOM CYHTAETCS BEPHBIM, €CIH
OTBET COBIAJACT C ATAJIOHHBIM 110 COJAEPKaHUIO U mojHoTe. [IpaBUiIbHBINA OTBET 3a 3a/JaHue
olLleHHBaeTCs B 3 Oajuta, €CM JIOMyIIeHa O/JHa OmKOKa \HETOUHOCTb \ OTBET NPaBUIBHBIN, HO HE
noJaHbI - 1 Gamn, ecnm gomymieHO Oosee 1 ommOku \ OTBET HEMPaBHIBHBIA \  OTBET
orcyrcTByeT — 0 6amios.

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeacTaBiIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PAbOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOpMUPOBAHMS KOMIIETCHIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPSAAOK M IPOLEAYPY
NPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTaluy 00yJaroIIuXCs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS TI0 OCBOSHHUIO JUCITUILTHHEI

11.1. Meroauueckue yKazaHus IS OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana (npedycmMompero yieOubiM niaHoOM NO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKOe U SICHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue cOBpeMEHHOM JEKIMH B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(QOPMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporiecce JEKIUs BBIIOJHSAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
MOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OINPEAEISACTCS LEIIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TIOJy4Yy€HHE ONBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHE MNpo(ecCHOHATBHO-/IEIOBBIX  KAauecTB, JIIOOBU K  TpeaMeTy |
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— IIOJIy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMkKaiine rofbl;

— Hay4yuTbhCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJABHBIE MBICTH M
MOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

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

JIekUMOHHBI MaTepHuall MOXET COIPOBOXKIAATbCA JEMOHCTpalMed CIIal0B W
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJEIBHBIX TEMATHK 0 JUCIUTUIMHE.

CrpyKTypa NpefocTaBieHus JEKIHNOHHOIO MaTeprara:




— JIGKIIMOHHBIM MaTepuan HW3JIaraercs TMpPenojaBareieM TpPATUIIUOHHBIM pPEYEeBBIM
CIOoCOOOM € IIMPOKUM MPHUBJICYECHUEM CTYJEHUYECKOW ayIUTOPUH K TMOCTAHOBKE U PEIICHHUIO
BOITPOCOB, N3yYaEMBbIX I10 TEME JICKIUU;

— JIKIIMOHHBIM MaTepuan WUIIOCTPUPYETCS cXxeMaMu, rpaduxkamu, Tabaunamu u T.4. B
BUJIE TPapUUECKHUX U JIEKTPOHHBIX U300paKEHUH.

11.2. Meroauueckre ykasaHus Ui OOydYaroIUMXCS IO Y4YacTHIO B ceMHHapax (e
npeodyCcMOmMpPeHo y4eOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)

11.3. Metoau4ueckue ykazaHUs Uisi OOYYaIOIMIUXCS O TPOXOXKICHUIO MPAKTHUUYECKUX
3aHATHH (He npedycmompeno yuebnviM NIAHOM RO OAHHOU OUCYUNIUHE)

11.4. Metoauyeckue YykazaHUs MJi1 OOYYaIOIIUXCSA IO BBIMOJTHEHHUIO JIA0OPATOPHBIX
pabot (npedycmompero yueoHvim nAaHOM NO OAHHOU OUCYUNTUHE)

B xonme BeimonHeHus mabopaTopHbIX pabOT oOydammuics AODKEH YriayOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAMOHHON XapaKTEPUCTHUKON 0O0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHATUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

BoeinonHenue nabopaToOpHbIX padOT 00ydaroOIMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
W3YYEHUS JUCIUIUIMHBL, ONpEeNenseMOoll Yy4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00yJaromerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIECHUM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JTAHHOW TUCIUILINHBL,

— 3aKpeIUICHHE, Pa3BUTHE W JICTAIM3AIUS TEOPETHUYECKMX 3HAHWM, TMOJTYYEHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue u TDC6OBaHI/IH K IpOBCACHUTIO Ha6ODaTODHHX Da6OT
ﬂa6opaTopHLIe 3aHATUS TIPOBOIATCA ITOCIIC YTCHUA HeKHHﬁ, AaromiuXx TCOPCTUYUCCKUC

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.



[IpenoaBaTens UMEET MPABO OINPENENATH COEpKaHKUEe JIAOOPATOPHBIX PabOT, BEIOUPATh
METO/bI U CPEeCTBA MPOBEIEHHs Ja00paTOPHBIX MCCIeI0BaHUN, Hanbosee MOJIHO OTBEYarolIne
UX 0COOCHHOCTSIM M 00€CIIeUYHBAIOIINE BBICOKOE Ka4eCTBO yUeOHOTO Mpolecca.

IIpaBa, OTBETCTBEHHOCTh M 00S3aHHOCTHU CTY/IEHTA.

1. Ha nabopatopHOM 3aHATHU CTYJIEHT UMEET MPaBO 3aJaBaTh MPEMOAaBaTeIO U (WIIH)
71a00paHTy BOMPOCHI IO COAEPIKAHUIO U METOJMKE BBITOJIHEHHs pabOThl U TpeOOBaTh OTBETA 110
cyuiectBy oOpamienus. OTBET mpernojaBaTens J0DKEeH 00ecreuuBaTh BBIOJHEHHE CTYIEHTOM
paboThl B T€YEHUE 3aHATUS B MOJHOM OOBEME M C HAAJEKAIIUM KaueCTBOM, OTOBOPEHHBIM B
METOAMYECKUX YKa3aHHUAX I10 MPOBEJICHUIO Ta0OpaTOPHBIX PadoT.

2. CryneHT uMeeT IpaBO Ha BBIIOJHEHHE JIAOOPAaTOPHON pabOThl MO OPUIHMHAIBHOMN
METOAMKE C COTJIACHS TMPEToAaBaTeNs M MOJ €ro HaJ30pOM - MpH Oe3yCIOBHOM COOJIOJCHUU
TpeboBaHUi 6€30MaCHOCTH.

3. CryneHT uMeeT MpaBO BBINIOJHUTH JaOOpaTOpHYIO paboTy, MPOMYIIEHHYIO 10
YBaKUTEJIbHOW PUYMHE, B YaChl, COTIACOBAHHBIE C IPENOJaBaTEIIeM.

4. CrynmeHT o00si3aH NMPUOBITE Ha JIA0OPATOPHOE 3aHSATHE BO BpPEMs, YCTAHOBJICHHOC
pacrucaHueM, U ¢ HEOOXOJUMOH MpeIBapUTEIbHOM MOATOTOBKOM.

5. K BeinonHeHuto nabopatopHoi pabOThl AOIMYCKAIOTCA CTYIEHTHI, MOATBEPAMBILINE
TOTOBHOCTb B 0O0ObeMe TpeOOBaHUIl, COAEpKAIIMXCS B METOAMYECKMX YKa3aHMIX K
nabopaTopHoOi paboTe U (M) B YCTHBIX IIPEIBAPUTEIBbHBIX YKa3aHUSAX MIPETOIaBaTelIsl.

6. B xozne nabopaTopHbIX 3aHATUN CTYAEHTH BEAYT HEOOXOAMMBbIE 3alUCH, COCTABIISIOT
MUCbMEHHBIN OTYET (IIPOTOKOJI UCCIIEIOBAHUM).

7. CTyIeHT HeceT OTBETCTBEHHOCTb:!

- 3a MPOILYCK J1a00paTOPHOTO 3aHATHUS 110 HEYBAKUTEIbHON PUYHMHE;

- HENOJrOTOBJIEHHOCTH K JIAOOpaToOpHOH padore;

- HECBOEBPEMEHHYIO Cauy OTYETOB O JIA0OPaTOpHOM paboTe M UX 3aIuTY;

- IOpYy UMYILECTBA U HAaHECEHHE MaTepHalIbHOTO yiiepoa J1adopaTopHH.

8. B mporecce 3amuThl CTYIEHT JT0JKEH:

- IPOAEMOHCTPUPOBATH 3HAHHE METOAMKH BBIMOJIHEHUS paboThl 1 000py10BaHUS,

HCIOJIb3YEMOT0 B paboTe;

- YMETh UHTEPIPETUPOBATH MOITYUYEHHBIE B POLIECCE BHIMOIHEHUS paOOThI PE3YIbTaThI.

Crpykrypa u popma otuera o 1abopaTopHOi padboTe

Otuer mo nabopaTopHO pPaboOTe COCTABIAETCA KaKIbIM CTYIEHTOM HHIMBHUIYaJbHO,
1100 BO3MOXKEH MO COTJIACOBAHHWIO C MperojaBaTesieM OOMMiA OTYeT - MOArpYyNIor u3 2-3
CTYJEHTOB.

[Ipu odopmiieHnn otuera mo JadopaTopHON paboTe B OTYETE JOJKEH OBITH 0OpPMIIEH
TUTYNbHBIA JHcT, npuHsToro B ['YAII obpa3ua, A0MKHBI ObITH MPEICTAaBICHBI B YKa3aHHOU
I0CJIEI0BATEIBHOCTH CIIEAYIOUINE PA3IEbL:

1. Ilens paboTsr;

2. CXeMbl yCTaHOBOK,

3. Iopsiiok 1M METOIMKA BBITOTHEHUS padoThI;

4. Pe3ynbTaThl BBINOJIHEHHBIX U3MEPEHU;

5. O6paboTka pe3yabTaTOB IKCIIEPUMEHTA;

6. AHanM3 pe3yabTaToB M BBIBOJIBI IO padoTe.

TpeboBanus k opopmIIeHHIO OTUETa O TabOpaTOPHOI paboTe

I'padmueckuit matepuan npeacraBisieTcss B Bue Ta0nuil, rpadUKoOB, CXeM M MOXKET
BBINOJIHATHCS, KAK U TEKCTOBBIA MaTepHaj oTueTa:

- TPaJAULIMOHHBIM CIIOCOOOM — IAPUKOBOM PyUKOH, KapaH/1allloM;

- aBTOMAaTHU3HPOBAHHBIM CIIOCOOOM - C TMPHUMEHEHHEM TIpaUyecKuX W IeYaTarolnx
YCTpOMCTB BbIBOJIa DOBM.

VYcinoBHble 0003Hau€HHS JOJDKHBI COOTBETCTBOBATh TPEOOBAHMSM JIEHCTBYIOLIMX
HOPMAaTUBHBIX IOKyMEHTOB.



OTt4der MOMKEH OBITH MPEACTABIEH K 3allUTe BO BPEeMs CIEAYIOIIETOo JTabopaToOpHOTO
3aHATHS WM B WHJAMBHJIYaJbHBIC CPOKH, OrOBOPCHHBIC C TIperojaBaTeieM. 3a BpeMs
71ab0paTOPHOTO 3aHATHUS MIPETOaBaTelb OIICHUBACT paOOTy CTYACHTA ITyTEM IMPOBEPKH OTYETA U
€ro 3amuThl (codece0BaHu).

11.5. Meroauueckue yka3aHds Ui OOYYAIONIMXCS T0 MPOXOXKICHHIO KYpCOBOTO
IPOCKTHPOBAHUS/BBINIOJIHEHUS] KYPCOBOH DPabOTHI (He npedycmMompeHo Y4eOHbIM HAAHOM NO
OaHHOU oucyuniume).

11.6. Mertoauueckue ykazaHus JUIsi OOYYAIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboThI

B Xo/ie BBITIOJHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUIO ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJII0YATh B €051 KOHTPOJIBHYIO paldoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENLHONW paboThI, y oOydaromerocst (popMHpYyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOyUYEHHsI, IIOMOTACT TIOJYYUTh HABBIKH TOBBINICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHaJl 10 TUCIUILIHHE;

— METOJUYECKUE YKa3aHUs IO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydYaroImuxcs
10 3a04HOU (hopme 0OyueHus).

11.7. MeTtoauueckre yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYLIECTBISEMOI0 B TEUEHHUE CEMEeCTpa C IIeJIbI0 OLEHHBAHUS XO/a OCBOCHUS
JTUCIUIUINHBI.

KoHTponb BhINONHSAETCS MyTeM ompoca B yCTHOM ¢opme. Ompoc HpoBOIUTCA IO
BOIpOCaM JIEKIIMOHHOTO MaTepuaia, MPOYUTAHHOIO K MOMEHTY OIpOCa, M BBIIOJHEHHBIX K
TOMY MOMEHTY J1a00paTOpHbIX paboT. Pe3ynabTaTsl puKcupyroTcs B BUJE ~“3a4er”’, “He3adeT’ U
OyIyT yYUTBIBAThCS MPU MPOBEACHUM MPOMEXKYTOUHOM aTTectannu. KolndecTBO KOHTPOJIBHBIX
TOYEK — TpU. B ciydyae HEBBINOJHEHMS W/WIM HEyCNEHHOHN chauu 3 u Gojee 1aboOpaTOPHBIX
pabot, oOyyaromuiicsi, MPU yCHEIIHOM MPOXO0XKIECHUH MPOMEKYTOUYHON aTTECTallMM, HE MOXET
MOJIYYUTh aTTECTALlMOHHYIO OLIEHKY BbIIIIE "yJOBJIETBOPUTEIHHO" .

11.8. MeToau4ueckue yka3zaHUs JUIs OOyYarONIMXCs M0 TMPOXOXKICHHIO IMPOMEKYTOTHON
aTTeCTallu.

[IpomexxyTounast ~ aTTecTarsi  OOyJaromuXcsi  MPEeAyCMaTpuBaeT  OIICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIHHBIX PE3ylIbTaTOB OOy4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
ce0s.

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYalOIIUMCA B IMPOIECCe
W3Yy4EeHUs BCEHW MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CaMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pPEHIeHUs] MPAKTHUUECKUX 3a7ad. JK3aMEH, Kak IpPaBWJIO, MPOBOJAMUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOW OIEHKON «OTIUYHO»,
«XOPOLIOY, KYJOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3ader — 9T0 (hopma OICHKH 3HAHUMU, MOTYYEHHBIX OOYYArOIIMMCS B XOJI€ U3yUCHUS
y4eOHON TUCHUIIIMHBI B IIEJIOM WJIM MTPOMEKYTOUHAs (TI0 OKOHYAaHWW CEMeCTpa) OIleHKa 3HAHUHN



00yJaromuMcst TI0 OTJENBbHBIM pa3fiesiaM AMCLUUIUIMHBL C aTTECTAMOHHOW OIEHKOW «3auyTeHO)
WU «HE 3a4TCHOY.

— 1uddepeHIPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00YyJaroIIMMCs ITPYU MU3YYEHUH AWUCIMIUIMHBL, IPH BBIIOJIHEHHH KYyPCOBBIX HPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTIMYHOY», «XOPOLIOY», KYIOBIECTBOPUTEIBEHOY, «HEYIOBICTBOPUTEILHO.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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