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AHHOTaNIMA

JuctuiuimHa «YcTpoiicTBa mpeoOpazoBaHust OMOMEIUIIMHCKHX CUTHAJIOB» BXOIUT B
o0pa3oBaTeNbHYI0 IMPOrpaMMy BbICIIEr0 0Opa3oBaHus — Mporpammy OakajgaBpuaTa IO
HANPaBIICHUIO TOATOTOBKM/ crnenuanbHOocTH  12.03.04  «bHOTEeXHWYECKHE CHCTEMBl U
TEXHOJIOTUM» HAIPABIECHHOCTH «bHOTEXHHMYECKHEe M MEIMLUHCKUE anmaparbl U CHCTEMBI».
Juctummaa peanu3yercs kadempoid «No24y.

JlucuuiuinHa HaueseHa Ha (GOpMHPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMIIETEHIIUH:

YK-1 «CriocobeH ocymiecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 WH(pOpMAINY,
IPUMEHATh CUCTEMHBIN IOJXO0/ AJIs PEIIEHUs IOCTABICHHBIX 3a7au»

[IK-1 «Cnocob6HOCTh K (OPMHPOBAHMIO TEXHHUYECKHMX TpeOOBaHUM W 3aJaHUil Ha
IPOEKTHUPOBAHNE U KOHCTPYUPOBAHHE OMOTEXHUYECKUX CUCTEM U MEJULIMHCKUX U3JIEJINI»

[1IK-2 «CrnocoOGHOCTh K MOJAETMPOBAHUIO DJIEMEHTOB M IMPOIECCOB OMOJOTHYECKUX U
OMOTEXHUYECKUX CHCTE€M, HUX HCCIEAOBaHMI0 Ha 0a3e NpoPecCHOHATbHBIX IAKETOB
ABTOMATU3UPOBAHHOIO IPOEKTUPOBAHUS M CAMOCTOSITENIbHO pa3pabOTaHHBIX IPOrpPaMMHBIX
IPOJYKTOB»

[1IK-3 «Crnoco0HOCTh K aHamu3y, pacdyery, MPOEKTUPOBAHHIO M KOHCTPYHMPOBAHHIO B
COOTBETCTBUM C TEXHHYECKMM 3a/laHUEM THUIOBBIX CHUCTEM, IMpHOOpOB, JeTaleil U y3/10B
MEAMIMHCKUX HU3JeNUA U OMOTEXHHYECKUX CHUCTEM HAa CXEMOTEXHMYECKOM M 3JIEMEHTHOM
YPOBHSIX, B TOM YHCJI€ C UCIIOJIb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOTO IIPOEKTUPOBAHUS»

ConepkaHue JUCHUILIMHBI OXBAThIBAET KPYr BOIPOCOB, CBS3aHHBIX C TOCTPOCHHEM
OMOTEeXHUYECKUX CHCTEM Ha OCHOBE PATMOICKTPOHHBIX JJIEMEHTOB W Y3JI0B OOINEro
CHCHUATBHOTO OHMOTEXHUYECKOTO Ha3HaueHHs. I3ydaroTcss TPUHLIWIN JEHCTBHS, CXEMBI,
XapaKTePUCTUKU YCTPOUCTB, OOECIEUMBAIOIINX PETUCTPAIUI0 CUTHAJIOB (PU3HOJOTUYECKON
AKTUBHOCTH OpraHM3Ma 4YeJoBeKa, UX YCHIIEHHE, 00paboTKy U Iepenady B pealbHBIX YCIOBHSIX
SKCILTyaTaluu IIpu BOSHCﬁCTBHH BHYTPCHHHUX W BHCHIHUX JICKTPOMArHUTHBIX ITOMEX.

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

[TporpaMMo#l IUCHUTUIMHBI TPETyCMOTPEHBI CIEAYIOUIUE BHUABI KOHTPOIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

[IporpaMMo#l NUCHUTUIMHBI TPEIYyCMOTPEHBI CIEAYIOIINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6mias TpyA0EMKOCTh OCBOEHHS AMCIMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
Jaca.

SI3bIK 00yUYeHUs IO TUCIHUILTUHE KPYCCKHM »



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS 11O AUCLIUIIIIMHE
1.1. [lenu mnpenomaBaHus ITUCIUILUIMHBL. (HOPMHPOBAHKME HABBIKOB TMPOCKTHPOBAHUS
AQHAJIOTOBBIX U aHAJOTOBO-UM(POBBIX Y3J0B U DJIEMEHTOB OMOTEXHHMUYECKHUX CHCTEM Ha 0aze
JUCKPETHBIX 3JEMEHTOB (IIOJYNPOBOJHUKOBBIX TPAH3UCTOPOB, OINEPALMOHHBIX YCHIIUTEIEH,
JIOTUYECKUX DIIEMEHTOB).
1.2. JlucumniuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeNIbHOI MpOTrpaMMbl BhICIIEr0 0O0pazoBaHus (nanee —

OI1 BO).

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

B pesynbrare m3ydeHus MTUCHMIUIMHBI OOyYaroIIUiics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETCHIIMSIMU MM WX YacTsAMU. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHIKEHHS
Kareropus (rpynna) | Kox u HaumenoBanue | Koa m HauMeHOBaHME MHIUMKATOPA JOCTUKEHUS
KOMIIETCHIIMH KOMIIETCHIIUH KOMIETCHIIMH
YK-1 Cnocoben
OCYILIECTBIIATD IIOUCK,
KPUTHYECKHUI aHAIN3
YU CUHTE3 YK-1.V.3 ymets onieHuBath HHGOPMAIUIO HA
YHuBepcalbHbIE ]
KOMITETEHIIH uH(popMaluuy, JIOCTOBEPHOCTh; COXPAHATH U MepeaaBaTh
IIPUMEHSITh JTAaHHBIE C MCII0JIb30BaHHEM LIU(PPOBBIX CPENICTB
CUCTEMHBIN ITOIXO
JUIsl pELICHHUS
IIOCTaBJICHHBIX 3aja4
ITK-1 Cnoco6nocts k | [TK-1.3.1 3HaTh TpeOoBaHUs K TapaMeTpam,
(GbopMUPOBaHHUIO MpebsBIseMble K pa3padaTbiBaeMbIM
TEXHUUYECKUX OMOTEXHUYECKUM CUCTEMaM U MEJUIIMHCKUX
TpeOoBaHUM U W3JIETHUSM C YUETOM XapaKTEPUCTUK
3aJJlaHu} Ha OMOJIOTNYECKUX 0OBEKTOB, U3BECTHBIX
[TpodeccuonanbHble ’
KOMITETEHITHH IIPOEKTUPOBAHUE U 9KCIIEPUMEHTAJIBbHBIX U TEOPETUUECKUX
KOHCTPYMPOBaHUE pE3yJIBTaTOB
OMOTEXHUYECKUX [IK-1.B.1 Bnanerp HaBbIKaMU MOUCKA U aHAJIN3A
CUCTEM U HaY4YHO-T€XHUYECKON MH(OpMaIH,
MEAMIMHCKUX OTEUYECTBEHHOI'0 U 3apy0E€KHOI0 OIbITa, pAOOTHI
W3 JIEIHUN c 0a3zaMu JTaHHBIX
ITK-2 CnocobHOCTH K
MOJIETTUPOBAHUIO
JJIEMEHTOB U [1K-2.3.1 3HaTh NpUHLIMIIBI pa3pabOTKU
IIPOLIECCOB ITOPUTMOB U peaJIN3alMI0 MATEMAaTUYECKUX U
OMOJOTMYECKHUX U KOMITBIOTEPHBIX MO/JIENIEN JIIEMEHTOB U
OMOTEeXHUUYECKUX MIPOIIECCOB OMOJIOTMUECKUX U OMOTEXHUYECKHX
CUCTEM, UX CUCTEM
[TpodeccronanbHble | HCCIETIOBAHUIO HA [1K-2.VY.1 ymeTs pa3zpabaTbiBaTh,
KOMIETEHIINU 0aze pean30BbIBAaTh U IPUMEHSTH B
npodeCCHOHATBHBIX npoecCHOHATLHON EATEIbHOCTH Pa3IMuHbIe
MaKEeTOB YHCIIEHHBIE METO/IbI, B TOM UHUCIIE
ABTOMATH3UPOBAHHOTO | pealu30BaHHbIC B TOTOBBIX OMOINOTEKAX MPH
IIPOEKTUPOBAHUS U PEIICHNN 3a/1a4 TPOCKTUPOBAHUS
CaMOCTOSITENIEHO OMOTEeXHUUYECKUX CUCTEM
pa3pabOTaHHBIX
IIPOrPaMMHBIX




IIPOJYKTOB

IT1K-3 CrnocoOHOCTE K
aHaJIM3y, pacyery,
MIPOCKTUPOBAHUIO U
KOHCTPYHPOBAHUIO B
COOTBETCTBUH C
TEXHUIECKUM
3aJaHUEM THITOBBIX
cucTeM, MpruodopoB,
JleTaliel U y3JIOB

[1K-3.3.1 3HaTh NPUHIUIIBI Pa3padOTOK
(YHKIIMOHATIBHBIX M CTPYKTYPHBIX CXEM
MEIUITMHCKUX U3JICTHA U OMOTEXHIUUECKUX
CHUCTeM, onpezeseHus: GU3NUECKUX MPUHIUIIOB
JIEACTBUS YCTPOMCTB B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHUSIMHU C
HCMOJIb30BAHUEM TEOPETUUECKUX METOJIOB U
IIPOrPaMMHBIX CPEACTB NPOEKTUPOBAHUS U
KOHCTPYHPOBAHUS

[Ipodeccuonaiibuble | MEIUIIMHCKUX
pod . [IK-3.VY.1 ymerp pazpabaTeiBaTh IPOSKTHO-
KOMIIETCHIIH MSACIHH 1 KOHCTPYKTOPCKYIO U TEXHUYECK
OMOTEXHUYECKHUX PYKTOPCIyIo yIo
JOKYMEHTAIMIO Ha BCEX ATAmax >KM3HEHHOTO
CUCTEM Ha

ITUKJIa MEIUIMHCKUX U3ASIINNA 1
OMOTEXHUYECKUX CUCTEM, Y3JIOB U JeTalieil B
COOTBETCTBHUU C TPEOOBAHUAMH TEXHUYECKOTO
3aJlaHusl, CTaHJIAPTOB Ka4eCTBA, HAJIE)KHOCTH,

CXEMOTEXHHUYCCKOM U
9JICMCHTHOM YPOBHIIX,
B TOM 4YHCJIC C

HCIIOJIE30BAHUEM
cHCTeM 0€30MaCHOCTH M TEXHOJIOTUYHOCTH C
UCIIOJIb30BaHUEM CHCTEM aBTOMATU3UPOBAHHOTO
ABTOMATH3UPOBAHHOTO
HpOCKTI/IpOBaHI/ISI
HpOGKTI/IpOBaHI/Iﬂ

2. Mecro nucuuruinHbL B cTpykType OI1

JucuunimHa MoxeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUUMUCS
MIPY U3YYECHUU CIEAYIOUIUX AUCUUIUIAH:

— «DIEeKTPOTEXHUKAY,

— «DIIEKTPOHUKAY,

— «CXeMOTEeXHHMKa aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOUCTBY.

3HaHUs, TOJYYEHHbIE NPH HM3YyYEHWHM Marepuana JaHHOM AUCIUIUIMHBI, UMEIT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YYEHUH IPYTUX TUCIUIIINH:

— «buoTexHuyeckue CucTeMbl MEAUIIMHCKOTO HA3HAYCHHUS Y,

— «lIpoexkTupoBanre OUOTEXHUYECKUX CHCTEM,
«TexHnueckre METOIbI TMarHOCTUYECKUX MCCIICIOBAHUN U JI€U€OHBIX BO3JICUCTBUI.

3. OO0BEM H TPYJIOEMKOCTh JUCIUILTAHBI
JHlanapie 00 o0meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHJIOB yUeOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe 3TOW TPYJO0EMKOCTH TI0 ceMecTpaMm) IPeICTaBICHBI B
Taommie 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMkocTs 1o
Bun yueOHoM paboTh Bcero ceMecTpam
No7
1 2 3
Oowan mpyooemKkocma ouCUuUnNIUHLL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuyuecko no020moeKu 27 27




AyoumopHnule 3anamus, BCEro vac. ol ol
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3ansarus  (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 34 34

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) S57 S57
Buo npomescymounoit ammecmayuu:. 3ayer,
mudd. 3auger, sx3amen (3auer, udd. 3aq, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHUIN 9K3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITIIHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (qac) (qac) (qac) (qac) ("ac)
Cemectp 6

Pasnen 1. Curnaisl U JaTUYUKH.

Tema 1.1. OcoOeHHOCTH OMOMEIUIIMHCKHUX CUTHAJIOB
1 ioMex. O000IIeHHas CTPYKTypHAs CXeMa HX 5 4 8
o0paboTku. ["anpBaHn4ecKast pa3Bs3Ka.
Tema 1.2. OcHOBHBIE BUABI JATYUKOB IS
OMOTEXHUYECKUX CHCTEM.

Paznen 2. Ycunurenn.
Tema 2.1. YcunurenbHble CXeMbl Ha TPAH3UCTOPAX. 4 8 11
Tema 2.2. YcunurenbHbIE CXeMBI Ha OTMIEPAIMOHHBIX
yeunutensx (OY).

Paznen 3. YactoTHble PUITBTPHI.
Tema 3.1. ITaccuBHBIE YaCTOTHBIE (PHUIILTPBI. 3 6 12
Tema 3.2. AKTHBHBIE YaCTOTHBIC (DUIBTPHI.

Paznen 4. I'eneparopsl.
Tema 4.1. I'eHepaTOpbl UMITYJIbCHBIX CUTHAJIOB. 2 4 8
Tewma 4.2. 'eHepaTopbl CHHYCOUJJAILHBIX CUTHAJIOB.

Paznen 5. Henuneiinsle mpeoOpa3oBaTey.

Tema 5.1. ABTOMaTHYECKHUI PETYIATOP YCHICHHS.
Tema 5.2. ®opMupoBartelib ypoBHs MOCTOSIHHOM 2 4 6
COCTaBIIAIONICH CUTHATIA.

Tema 5.3. KomnapaTop ¢ rucTepe3ncoM.

Paznen 6. CrabunmszaTopsl.

Tema 6.1. CTabnN3aTopsl HANPSDKEHMS. 2 4 6
Tema 6.2. CtaOmiin3aTopsl TOKA.

Pazmen 7. ALILL

Tewma 7.1. Buasr AL 1 ©X OCHOBHEBIE TTAPAMETPHI. 2 4 6
Bri6op AIII.

HUtoros e: 17 34 57

Hroro 17 0 34 0 57




IIpakTHyeckass MOATOTOBKA 3aKIIOYAcTCs B HENOCPEICTBEHHOM  BBIIOJHEHUHU
Oo0y4yaromMMHUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npo¢eCCHOHATIBHOM 1A TENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0OHIIE 4.

Ta6ymmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1 Paspen 1. Curgasne! 1 JaTYUKHA.

Tema 1.1. Oco6eHHOCTH OMOMETUIIMHCKUAX CUTHAJIOB U TIOMEX.
O06o001IeHHas CTPYKTYpHas cxeMa ux o0padotku. ["anpBaHuveckast
pasBsi3ka.

Buibl, XapakTepUCTHKH U OCOOCHHOCTH OMOMEUIIMHCKUX CUTHAJIOB U
COIMPOBOXIAMOINIUX UX perucTpanuio nomex. Kimaccuduxarmst
CUTHAIOB ¥ TIoMeX. OCHOBHBIE 3Talbl U CTPYKTYpa CUCTEM 00pabOTKH
OMOMETUITMHCKUX CUTHANIOB. [[pHHIMT raJlbBaHUYECKON pa3BA3KH.
Tema 1.2. OcHOBHBIE BUABI JATYUKOB JJI1 OMOTEXHUUECKUX CUCTEM.
[IpeobpazoBarenu. duznyeckrue OCHOBHI IPe0OPa30BaHUS BUAOB
sHepruu. Knaccudukanus 1aT4nkoB Uiss OMOMEUIIMHCKUX CUTHAJIOB.
Haubonee npuMeHseMbIe TaTYHKH.

2 Paznen 2. Ycunurenu.

Tewma 2.1. YcunurenbHble CXeMBI Ha TPAH3UCTOPAX.

Yceunurenn kak He0OX0IUMOE 3BeHO 00pabOTKH CHTHAIIOB
muarnoctuueckux bTC. Cxemel, AelicTBHE, CBOMCTBA,
XapaKTePUCTUKU. Y CHIIUTENN TIOCTOSTHHOTO TOKa, MHOTOKacKa THbIE
YCHUIIUTEIH.

Tema 2.2. YcunurenbHble CXEMbI Ha ONEPalnOHHbIX yeuutessix (OV).
Yeunurenu ¢ nuddepeHipanbHbIM BXoA0M. Llenn o0paTtHOM cBsI3U, UX
poIb B POPMHUPOBAHHIH CBOMCTB U XaPaKTEPUCTHUK YCUIINTEICH.

3 Paznen 3. YactoTHbie (GUIBTPHI
Tewma 3.1. [TaccuBHBIE YacTOTHBIE (PUIBTPHIL.
Ha3znauenwe, KJIaCCU(UKAITHS, XapaKTePUCTUKH, MIPUMEHEHUE

¢wipTpoB. PazHOBHAHOCTH (UIBTPOB 110 YACTOTHBIM XaPAKTEPUCTHKAM
(®PHY, ®BY, IId, PD), ux cxeMHOMYy U KOHCTPYKTHBHOMY
ucToNHeHH0. [IpuMepsl MacCUBHBIX YaCTOTHBIX (PHIIBTPOB.

Tewma 3.2. AKTHUBHBIE YaCTOTHBIC (PUIBTPHI.

[IpeumyiecTBa akTUBHBIX (QMIIBTPOB, 00Pa30BaHHBIX HA OCHOBE
MAaCCUBHBIX (QUIBTPOB M aKTHBHBIX 3JIEMEHTOB (OTIEpAIIMOHHBIX
ycunurenel). AKTUBHbIE (QHIBTPHI B OMOTEXHUYECKUX CHCTEMaX.
B03MOXHOCTH yIpaBJeHHUs XapaKTePUCTUKAMHU aKTUBHBIX (PUIIBTPOB.

4 Paznen 4. I'eneparopsl.

Tewma 4.1. I'eHepaTOpbl UMITYIBCHBIX CUTHAJIOB.

I'enepaTopbl NPSIMOYTONBHBIX UMITYJIbCOB. Tpurrep IlmuTTa.
ABTOKONEOaTENbHBIN MyIbTUBHOpaTOp Bo3MoskHOCTH yIipaBieHus
TeHepaTOpaMH.

Tema 4.2. I'enepaTopbl CHHYCOHJAIBHBIX CUTHAJIOB.

RC-reneparopsl cuHycounpanbHbix KoseOanuil. Iloctpoenme RCH
TeHepaTopa C CeJIEKTUBHBIMH YacTOTHBIMH YCTPOWCTBAMH B IIENH
0o0OpaTHON  TOJIOKWUTENBHOM  CBA3W. BO3MOXHOCTHM  yIpaBieHUS
napamMeTpaMy TeHepaTopoB.

5 Paznen 5. Henuneiinbsle npeoOpazoBareny.

Tema 5.1. ABTOMATHYECKHHA PETYIIATOP YCHIICHHUS.

Tewma 5.2. ®opmupoBatesib YpoBHsI MOCTOSIHHON COCTABIISIOILEH
CUTHaJa.

Tema 5.3. Kommapatop ¢ THCTEPE3UCOM.




6 Paznen 6. Crabunm3zaTopsl.

Tema 6.1. CtaOuau3aTOphl HANPSHKECHHUS.

BoInpsiMuTe, criiaxuBaroime GUabTPsl, CTaOUIN3aTOPHI
HaMPSHKEHUS; UX Ha3HAUYEHUE, OCHOBHBIE CXEMBI, IPUHIIUI IeHCTBHUS.
Tema 6.2. CtaOuau3aTOPhI TOKA.

HaznaueHne cTaOHIN3aTOPOB TOKA, OCHOBHBIC CXEMBI, TPUHIIHIT
JICVCTBUA.

7 Pazpen 7. AIIIL.

Tema 7.1. Buner ALIII u ux ocHOBHBIC mapaMeTpsl. Beioop ALIIL
Buasr AL OcuoBubie mapamerps! AL Tpedosanms x ALIIIL,

paboTarouM B coctaBe OnoTexHudeckux cucreM. Beioop AIIIN

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

Tabmuna 5 — [IpakTudyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4eCKuX | TpyaoeMKOCTh, |IIPAKTHYECKOM |pasnena
/11 3aHSTUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT

(dac) JIUHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

4.4. JlabopaTopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbIx padboT TpynoeMKoCT®, | MPaKTHHECKOH | pasaesa
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JINHBI
Cemectp 6
1 | YcunurenbHbIe CXEMbI Ha TPAH3HCTOPAX 4 3 2
2 | YcunutenbHbIE CXEMBI Ha OMEPAIHOHHBIX 4 3 2
YCHIIUTEIISIX
3 | IMaccuBHBIE YaCTOTHBIE (PUITBTPHI 4 3 3
4 | AKTUBHBIE YaCTOTHbIE (DUIBTPHI 4 3 3
5 | 'enepaTopsl UMITYJIbCHBIX CUTHAIOB Ha OY 4 3 4
6 | [eHepatopbl CHHYCOMIATBHBIX CHTHAIOB HA OY 4 3 4
7 | CraGunm3aTop HanpsHKEHUS 4 3 6
8 | Uzyuenue napamerpos AL 6 4 7
Bcero 34

4.5. KypcoBoe NMpoeKkTUpoBaHUE/ BHITOTHEHUE KYPCOBOM PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

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

Tabmuna 7 — Bunbl caMocToATeIbHON PabOTHI M €€ TPYAOEMKOCTh




o Bcero, | Cemectp 6,
Bun camocrosiTensHO#M paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
52 52
nqucuuruael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 5 5
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
Kontponbnsie pabotsl 3a04nukoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 3 3
atrecrauuu (I1A)
Bcero: 57 57

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYarOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJII CAMOCTOSITEIIBHON pabOThl OOYJArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH TIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3TaHHIMA

KomiuecTso 3k3eMInIsipoB B

Hlncp/ bubnuorpapuyeckas ccpuika oubnmiorexe
URL agpec
(KpoMe 2JIEKTPOHHBIX SK3EMILISIPOB)

61-K66 Kopenesckuit H.A., ITonneunrenes E.II. 20

OJEeMEHTHI U y3JIbl MEUIIMHCKON TEXHUKH.

VueOnuk — Crapsiit Ockon: THT, 2012. —

448 c.
621.375 Yanosuu .M. CxemMoTeXHHMKA aHATIOTOBBIX 80
4-13 AJIEKTPOHHBIX YCTPOUCTB. Yueld. mocodoue —

CII6.: I'VAII, 2006. — 96 c.

615.47-317 | 3aituenxo K.I1., XKapunos O.O., Kymun A.H., | 90
Kynsiruna JILA., Opnos A.Il. CeeMm n
00paboTKa OMOTEXHHUUECKUX CUTHAJIOB. Y4eO.
noco6wue. / [Tox pen. K.B. 3aituenxo — CII6.:
['YAITl - MTH, 2001. — 140 c.

7. TlepedyeHb HIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»

[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCIMILIMHBI
npuBe/eH B Tabnmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»




URL anpec HaumenoBanue

http://e.lanbook.com | Jloctyn B OBC «Jlaub» ocyiecTriisercs o qoropopy Ne695-7 ot
30.11.2011

http://znanium.com Hoctyn B DBC «ZNANIUM» ocyiecTBisercs 1mo gorosopy Nel86-
9bC ot 08.02.2012

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHnp MPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca [0 JUCHUILIHHE.
[Tepeuens nCmoNIB3yeMoro NporpaMMHOTO o0ectieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [lepeueHs nporpaMmMHOTo 06€CIIeUeHIS

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHHUILINHE

[lepeyeHp WCMONB3yeMBbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALTMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepraIbHO-TEXHIUYECKOH 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH)

1 | JlekimoHHas ayIuTOpUs

KommnsrorepHslii kinace

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIlluu
oOyJaronuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTAIIUN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OICHOYHLIX CPCACTB

DK3amMeH Cnucok BONPOCOB K IK3aMEHY
Crnincok BONpPOCOB K TECTaM.

10.2. B kayecTBe KpUTEpUEB OIEHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYyYaloUIMMHCS TIPUMEHSETCS 5-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas nmpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6ammpHas  mIKama ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBuja
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJBHBIM HOPMATUBHBIM aKTOM
I'VAIL




Ta6mmma 14 —Kpurepun orieHkH ypoBHsI CQOPMUPOBAHHOCTH KOMIIETEHITUN

OI11eHKa KOMITETEHITUN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEZI0BATEIBHO U TPAMOTHO €T0 U3J1aracr;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIHUYHO) J
GATTCHO TECHO TMPHUBSA3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX MIOHIATHA.
— o0yyJarouuics TBEPI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPpaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JTUTEPaTypHI,
«ODOLLIOY — HE J0IIYCKAET CYILIECTBEHHBIX HETOYHOCTEN;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JI€ATEIbHOCTHIO
«3aYTEHO)
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHBIC MTOJI0KEHNUS,
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHH.
— o0Oyyaroluiicss YCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITBIBACT 3aTPYAHEHUST B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
«3aYTEHO)
HaIlpaBJICHUS,
— c1abo apryMeHTHPYET HayuHbIE MOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIIEHHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITUH.
— oOyyJaronuicss He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MpPH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIMPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;
— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS;
— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WM MHBIE MAaTEPUAIIBI.

Bormpocsr (3agaun) nms sKk3ameHa mpeIcTaBlieHbl B Tadsmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/mt Ilepeuenp BonpocoB (3a7au) 1uis SK3aMeHa Koz
WHIUKaTOpa

1. OcHoBBI aHanM3a aHaJIoroBbIx cxeM. Koapdumment nepenaun. | YK-1.V.3,
HeunOensl. JInnelnpli, torapudpMuyeckuil 1
noyiorapupmuueckom macmtab oceit. ['papuueckoe
muddepennpoBanue Gynkuuid. Ceszp JIAUX, JIOUX u
I'PYNIOBOIO 3aIa3/IbIBaHMsl.

2. OcHoBHbIE OJIOKH, Y3JIbI U JIEMEHTHl OMOTEXHUUECKUX [IK-1.3.1
cuctem. [TocTpoeHne CTPYKTYypHOU cXeMbI (OJIO0K-CXEMBI)
YCTPOWCTBA 1O MIPUHITUIIHATIBLHON CXeMe U Ha00O0pOT.
[TocnenoBarenbHOE U NapaJJIeIbHOE COSAMHEHUE OJIOKOB.

3. WneanbHble 1 HEUJCATbHBIC HCTOYHUKHU HANPSHKEHUS U TOKA. IIK-1.B.1




Nx Harpy3o4Hble XapaKTEPUCTUKU. POsib BHyTpEHHETrO
COIIPOTHBJICHUS] UCTOYHHKA.

Jlenurenu HanpspKEHUS U TOKA: JIMHEWHBIA YaCTOTHO-
HE3aBHCHMBIN U 9aCTOTHO-3aBUCUMBIH JICIMTEIIN
HaNpsHKEHUS, HEIMHENHBIN YaCTOTHO-HE3aBUCUMBIN JACIUTEND
HanpspkeHus. Ux ko3 GUIMeHTs epe1adu mo HapsHKeHUTO,
AUX, PUX.

[K-2.3.1,
ITIK-1.B.1

O61uee MMPEACTABIICHUEC YCUIIUTECIIA 110 HAIIPSXKCHUIO B
KaueCTBC PC3UCTUBHOI'O ACIIMTECII HAIPSIKCHUSA C OJHUM
IIOCTOAHHBIM U OJHHUM BHEIIHE YIIPaBIICMbIM PEZUCTOPOM C
HCTOYHHUKOM ITMTaHMA.

[TIK-2.V.1

bunonspHelil TpaH3UCTOP, €r0 OCHOBHBIE MapamMeTphl. Tpu
BH/Ia YCWJIMTEJIbHBIX KACKaJI0B HA OCHOBE OUIIOJISIPHOTO
TPaH3UCTOPA, X OCHOBHBIC TAPAMETPhl M CXEMBbI BKJIFOUEHUS.

I1K-3.3.1,
[IK-3.V.1

[ToneBoii TpaH3UCTOPBI, €r0 UX OCHOBHBIE ITapaMeTpsl. Tpu
BUJIa BKJIFOYEHHS B CXEME YCUJIUTEIbHBIX KACKAI0B HA OCHOBE
10JIEBOTO TPAH3MCTOPA, UX OCHOBHBIE ITAPAMETPBI U CXEMBbI
BKJIFOYECHHUS.

[IK-3.V.1

CXeMBI 1 OCHOBHBIC napaMeTphbl ABYXKACKAJHOTI'O YCUIIUTCIIA
MOIIHOCTH Ha 6I/IHOJ'I${pH]':>IX TPaH3UCTOpaxX pa3jIndHOro TUIIA
IIPOBOAMMOCTHU

VK-1.V.3,
[IK-4.Y.1

Onepaunonusiii yeunutens (OY), ero OCHOBHbIE TapaMeTpBhl.
[Ipumep npUHLIMIIHATBHON CXEMBI € Ucnoyib3oBaHueM OV.

[IK-2.V.1

10

I[Ba BHUA YCI/IJII/ITGJIBHI)IX KaCcKaIoB Ha OHepaHI/IOHHOM
yeunutene (OY). MaBepTupyroiiee 1 HEMHBEPTUPYIOLIEe
srirouenue OY.

[IK-3.3.1,
[IK-3.V.1

11.

Bubl 4acTOTHBIX MACCUBHBIX U aKTUBHBIX GMILTPOB, OOt
BU/J TIepeaTOYHON (QYHKIIMU BTOPOTO MOPsIIKa U OCHOBHBIE
napameTpsl. [Ipumep npuHIMNMAIBHON cXxeMbl pUIbTpa
HU3KHUX 4acTOT

[IK-3.V.1

12

[TpuHIMNMaIBHBIE CXeMbI PUIbTPA HUKHUX U (PuiIbTpa
BEPXHUX YaCTOT BTOPOIO MOPSAKA C UCTIOIb30BAaHUEM
ornepalnoHHOro yeunurens. VX nepenatounslie GyHKIMH,
AYX u OUX.

YK-1.V .3,

13

[IpuHUIMNIAATBHBIE CXEMBI ITOJIOCOBBIX U PEKEKTOPHBIX
(GUIBTPOB C UCIOIB30BAHUEM ONEPALIMOHHOIO ycunurens. Mx
nepeaarounsle pynkuuu, AUYX u ®YX.

YK-1.V .3,

14

[IpuHIMNIHANBHBIE CXEMBI HHTEIPATOPOB U
Qg QepeHIIMaTOPOB ¢ UCIIOJIb30BAHHEM ONIEPALIMOHHOTO
yeunurens. Ux nepegarounsie pyHkimu, AUX u @YX,

[IK-1.3.1

15.

[TpuHIMNIMaTbHAS cXeMa KoMIiaparopa 0e3 THcTepe3nca u ¢
THCTEPE3MCOM Ha OCHOBE OIEPAIlMOHHOTO ycuiuTess. Eé
OCHOBHBIC MTAPAMETPhI U BBIXOTHASI XaPAKTEPUCTHKA.

[IK-1.B.1

16.

Cxemsbl TCHEPATOPOB MEPUOANICCKUX ITPAMOYTOJIBHBIX U
TPECYTOJIbHBIX KOJICOAHMI C MCIIOJIb30BaHUEM OICpatuOHHOI'O
YCUIIUTEIIA.

MK-2.3.1,
TK-1.B.1

17

CxeMmbl reHepaTOpOB CUHYCOUJANIbHBIX KOJeOaHui ¢
HCIIOJIb30BAHUEM YaCTOTHO-3aBUCUMBIX 3BEHBEB IIEPBOTO
OIIEPALIMOHHOTO YCUJIMTENS. Y CJIOBHSI T€HEPaLun
CHHYCOUJAJIBHBIX KOJICOaHUH.

[IK-1.3.1

18.

Crabunuzatopsl HanpsHKEHUS U TOKa. IX cXeMbl 1 OCHOBHbIE
rapaMeTpsl

ITIK-1.B.1




19. Amnanoro-uupoBoii mpeodpazosarens. Ero ocHoBHbIE [IK-2.3.1,
napameTpbl. Beioop tumno u pazpsaroctu AL mpu I1K-1.B.1
MIPOCKTHPOBAHUH OMOTEXHIUYECKHUX CHCTEM.

Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Ta6ymmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Kon
Ne ni/m [lepeuens BompocoB (3aa4) ans 3a4dera / qudd. 3ayera
p p (sanas) 1 e WHAMKATOpa

Y4eOHBIM NJIAHOM HE IPESYCMOTPEHO

[lepeyenp TeM Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM AJ1si KypCOBOTO MPOSKTUPOBAHMSI/BHIIOJIHEHHUSI KYPCOBOH paboThI

Ne i/t

KypCOBO1 pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

Y4eOHBIM IITAaHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUs TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuie 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

. Kon
Ne n/nn [TpuMepHBIii epedeHb BOIPOCOB JIsl TECTOB
UHMKaTopa

1. | Kakue nonynpoBOJAHUKOBBIE IPUOOPHI IPUMEHSIFOTCS [ [IK-1.3.1
peoOpa3oBaHus IEPEMEHHOT0 HANPSKEHUs B YHUIIOJsIpHOE?

2. | Kakoe n3 mpuBeJICHHBIX BBIPAKCHUI TPABUIIHHO OMUCHIBACT [IK-1.B.1
COOTHOILIEHHE MEX/1y TOKaMH B OUITIOJIIPHOM TpaH3HCTOpE?

3. | B mpuBeneHHOM cXeMe UCIOJIb30BaH TPAH3UCTOP C TTapaMeTPaMH: IK-2.3.1,
h112 =100, h2132 = 50. [IK-1.B.1
UYemy paBeH TOK KoJIJIeKTopa?

4. | Kakoe 13 nepeyrcieHHbIX CBOWCTB MpHUCYIe NojeBbIM Tpan3ucropam? | [IK-2.V.1

5. | Kakoii mapametp ¢potoanona u3MeHseTcs IpU YBEIUYSHUN [IK-3.3.1,
MHTEHCUBHOCTU OTOKA ONTUYECKOT0 U3JIy4eHus? [IK-3.V.1

6. | Kakoif n3 nepeunciaeHHbIX TapaMeTPOB HE OTHOCUTCS K YCHIIUTENAM [IK-3.V.1
NMEKTPUUYECKUX CUTHAJIOB?

7. | Kakas xapakTepucTuKa yCHIIUTEN n300pakeHa Ha pucyHke? YK-1.V .3,

8. | KakoBo Haznauenue nenu R4-C3 B cxeme ycunurens, npuBeaeHnoit na | [IK-2.V.1
pucyHke?

9. | Uto XapakTepHu3yeT 1ojoca MponyCcKaHus yCHIINTeNs? [IK-3.3.1,

[IK-3.V.1

10. | Kaxoii Bu 00paTHOM CBSA3M HE BCTPEUACTCS B YCHUIIUTEIAX [IK-3.3.1,

[IK-3.V.1

QJICKTPHUYCCKUX CHUTHANOB?

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HON (OpPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PadboOT

Ne i/t

[lepeueHb KOHTPOJIbHBIX PadOT

He npenycmorpeno




10.4. Meroanueckue MaTepuabl, OTIPEICTISIONINE MPOIICYPHI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEp)KaTcs B
JOKAJIbHBIX HOPMATUBHBIX akTax [YAII, periaMeHTHPYIOIIMX TIOPSIOK W  IPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MPOMEKYTOUHOUW aTTECTAIIMH O0YJarOIIHXCs
I'VAII

11. Meroauyeckue yKa3aHus A1 00y4JaIOMUXCs 110 OCBOCHUIO JUCITUTLTHHBI

11.1. Meroauyeckue yKazaHus s OOY4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuaia. HasHadeHune COBpEMEHHOH JIeKIMHU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
(GyHIaMEHTaJIbHbIX MpoOJeM JUCUMIUIMHBL, METOJO0B HAY4YHOIO I103HAHUS, HOBEHIINX
JOCTMDKEHUI Hay4yHOH MbIciau. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIWH. JIEKIMsS pacKpbIBaeT MOHATUHHBIN armapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LeJbHOE NPEACTaBIEHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMsble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJI0M KOHKPETHOM TEME;

— TOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATEIEM;

— pasBuTHe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy W
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIEHUS.

— TOsIBJIEHUE HEOOXOAMMOr0 UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHOM padoThI;

— TMIOJIyueHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH U TEXHUKH U O
MIPOTHO3€ WX Pa3BUTH Ha OJKaNIINE TOJIBI,

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNSTH TIJIaBHBIE MBICIU U
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IMYHBIX
bopmynupoBKax);

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

JIekuMOHHBI MaTepual MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CIaioB H
UCTOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepualia IpH MPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHMSI OTAEIBHBIX TEMATHK 10 AUCLHUIIINHE.

CrpyKTypa Ipe/1ocTaBlIeHUs JEKIIHOHHOTO MaTepuaa:

— JIGKIMOHHBIH MaTepuall H3Jlaraercs NpenojaBaTeleM TPaJULMOHHBIM pEYEBbIM
CIoCcOOOM € IIMPOKUM MPHUBJICYEHUEM CTYJEHUYECKOW ayIUTOPUHM K TMOCTAHOBKE U PEIICHHUIO
BOIIPOCOB, N3Y4aEMbIX 110 TEME JICKIIH;

— JIEKIMOHHBIA MaTepuall MJUTIOCTPUPYETCs cXxeMaMH, rpadukamMu, TabaumaMu u T.14. B
BU/JIE TpapUUECKHUX U SJIEKTPOHHBIX NU300paKeHUH.

11.2. Metoauueckue yKasaHHs I8 OOYdYaroOlIMXCSA IO y4acTHIO B ceMuHapax (we
npeodycMompensl Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

11.3. Metoauueckre ykazaHUs Uil OOYYAIOIMIMXCS IO TPOXOXKIACHUIO MPAKTHUECKUX
3aHATHH (He npedycmompeno yueOHviM NAAHOM RO OAHHOU OUCYUNIUHE)

11.4. Metoauueckue ykazaHusl A OOydarolUMXCsl MO BBIIOJHEHHIO J1a00paTOPHBIX
pabor

B xoxe BeimonmHeHUs 1a0OpaTOPHBIX pabOT OOyYaIOMUHUCS MODKEH YIUIYOUTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU
SKCHEPUMEHTa B COOTBETCTBUU C KBAIM(UKALMOHHON XapaKTEPUCTHKONW OO0yJaromerocs.



Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BeinonHenue 51abopatopHbIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpenenseMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIIeIyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS MPOLECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUICHHEe, PA3BUTHE M JEeTaJN3alMs TEOPETUYECKUX 3HAHWM, IIOJyYEHHBIX Ha
JEKLUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOH  paboTel ¢ 1ab0opaTOpPHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3aanue v TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT
JlaGopaTopHble 3aHATHS MPOBOIATCS IOCIIE YTCHUS JICKIUH, NAIOIMIMX TEOPETHUYECKUE

OCHOBBI JIJIs1 UX BBINOJIHEHUS. JlomycKaeTcs BBIIIOJIHEHNE J1a00paTOPHBIX 3aHATUN 10 POUTEHUS
JEKUUHA C Lenblo 00JerdyeHuss U3y4eHus TEOpEeTUUECKOro Marepuana Mpu HAIWYMK ONUCAHUN
paloT, BKJIIOYAIOUIMX HEOOXOAMMBIE TEOPETUYECKHUE CBEICHMS WM CCbUIKM Ha KOHKPETHBIE
yueOHbIe U3JaHUsl, COJEPIKALIIE ITH CBEACHUS.

OcHoBaHMeM 151 IPOBEIEHUs TaOOPATOPHBIX 3aHATHH 110 TUCUUIUIMHE ABISIFOTCA:

- IporpamMMa y4eOHOM JUCIUTUIHHBL,

- pacnvcaHue y4eOHbIX 3aHITHIM.

JlaGoparopHble 3aHATHS JOJDKHBI MPOBOJUTCS B CHELUAIM3UPOBAHHOW JabopaTtopuu,
COOTBETCTBYIOILIE CAaHUTAPHO-TUTUEHUYECKUM HOpMaM, TpeOoBaHUSAM O€30IacHOCTH U
TEXHUUYECKOH 3cTeThke. MarepuaibHOoe obecrieueHre JOIKHO COOTBETCTBOBATh COBPEMEHHOMY
YPOBHIO IPOBEJIEHUs HKCIIEPUMEHTA B 00JAaCTH PaJIMOCUCTEM M KOMILIEKCOB YIPABJICHUS, YTO
oOecnieunBaetcst Kapeapoii 24.

KonngectBo 000py10BaHHBIX Ja0OPAaTOPHBIX MECT JIOJKHO OBITh HEOOXOJUMBIM IS
JOCTHIKEHUS TOCTAaBJICHHBIX Iiefiell 00y4eHus: M JOCTATOYHBIM Ul oOecreueHus: 00ydaeMbIM
yCII0BUN KOM(pOPTHOCTH.

Bo Bpems nmaGopaTOpHBIX 3aHSATHH JTOJDKHBI COOMIOAATHCS TOPSJIOK U JUCIMIUIMHA B
COOTBETCTBHH C MTPaBUJIAMHU I10JIb30BAHUS JaHHOM J1abopaTopuei.

[IpenogaBaTens UMEET NMPABO ONPEAEIATh COAepHKaHUE Ja00PaTOPHBIX padbOT, BHIOUPATh
METO/BI U CPEe/ICTBA MPOBEJCHUS JJAOOPATOPHBIX UCCIIEAOBAaHUM, Hanbosee MOTHO OTBEeYaroIne
UX 0COOCHHOCTSIM M 00ecIeunBaloIIle BBICOKOE KaueCTBO y4eOHOTro0 mpolecca.

[TpenonaBatens GopMupyeTr pyOeKHbIE U UTOTOBBIE PE3YNbTaThl (PEUTHHIU) CTyAEHTA
0 pe3y/bTaTaM BBITIOJIHEHHUS J1a00OpaTOPHBIX paboT.

[IpaBa, OTBETCTBEHHOCTh M O0SI3aHHOCTH CTYI€HTA.

1. Ha naGopaTopHOM 3aHSATHUU CTYJIEHT HMeEET IMpaBO 3ajaBaTh IMpernojaBaTento U (Win)
71a00paHTy BOMPOCHI MO COACPKAHUIO U METOJAMKE BBHIMOJIHEHHs padoThl U TpeOOBaTh OTBETA MO
cymecTBy oOpamieHusi. OTBeT mpemnojaBarenis JOHKEH 00eCleurBaTh BBIMOJIHEHHUE CTYACHTOM
paboThl B T€UECHUE 3aHATUS B MOJHOM O0OBEME M C HAIJISKAIIUM KaueCTBOM, OTOBOPEHHBIM B
METOAMYECKHX YKa3aHHUAX 10 MPOBEJCHUIO Ja00paTOPHBIX padoT.

2. CTyzeHT UMeeT MpaBo Ha BBINOJIHEHHUE JJAOOpaTOpHON pabOThI MO OPUTHHAIBHOM METOJIUKE C
COIJIacHsl MIPeroiaBaTeliss U TOJ €ro Haa30pOM - MpHU 0e3yCIOBHOM COOJIIOJCHUM TpeOOBaHHMA
0€30IacCHOCTH.



3. CTyIeHT uMeeT IpaBo BBITOJIHUTE JA00OPATOPHYIO PaboTy, MPOIYIICHHYIO 110 YBaXXHUTEIbHOM

IIPUYMHE, B YaChl, COTJIACOBAHHBIE C IIPENIOAABATEIIEM.

4. CryneHnt o0s3aH mpuOBITE Ha 1a0OpaTOpPHOE 3aHSATHE BO BPEMs, YCTAHOBICHHOE

pacrucanueM, 1 ¢ HeOOXOJMMOH MPeIBAPUTEIBHOM MOATOTOBKOH.

5. K BeimonHeHHI0 1a00paTOpPHOI pabOTHI TOIMYCKAIOTCS CTYIEHTHI, TOATBEPIUBIINE TOTOBHOCTh

B 00beMe TpeOOoBaHH, colepKalUXCsl B METOJMUECKUX yKa3aHUAX K J1abopaTopHOMl pabore u

(M) B YCTHBIX MpEABAPUTEIbHBIX YKAa3aHUSX IPEroaaBaTess.

6. B xome mnaGopaTOpHBIX 3aHATHH CTYIEHTHl BEAYT HEOOXOAMMBIE 3alMCH, COCTABISIOT

MUCHbMEHHBINA OTYET (IIPOTOKOJI UCCIIETOBAHMUIA).

7. CTyZI€HT HECET OTBETCTBEHHOCTH:!

- 32 IPOITYCK JIAOOPATOPHOTO 3aHATHS 110 HEYBAKUTESIbHON PUYNHE;

- HETIOJrOTOBJIEHHOCTH K JIa0OpaTopHOU pabore;

- HECBOEBPEMEHHYIO C/1auy OTUETOB O J1a00paTOPHOI paboTe U UX 3aIIUTY;

- IOpYy MMYILIECTBA M HAHECEHHE MaTepUabHOTO yiepoa 1adopaTopuu.

8. B mporiecce 3aluThl CTYICHT JA0KEH:

- IPOJIEMOHCTPUPOBATH 3HAHUE METOJAMKH BBIIIOJIHEHHUS PadOTHl M 000PYIOBaHHUS,
HCIIONIb3YEMOro B paboTe;

- YMETh MHTEPIIPETUPOBATH MOTYUYEHHBIE B IPOLIECCE BHIMIOJIHEHUS pabOTHI pE3yIbTaTHhI.

Crpykrypa u dopma oTuera 0 1adopaTopHoil paborte
OTtuer 1o 1a0OPaATOPHON PabOTE COCTABISICTCS KaXKIbIM CTYIECHTOM HHIMBHUIYaJIbHO,

1100 BO3MOXKEH IO COIIACOBAHHIO C nperioaaBaTciIcM O6IJ_II/II71 OT4YCT - nonrpynnoﬁ n3 2-3

CTYJEHTOB.
[Ipu odopmiieHnn otuera mo JadopatopHO paboTe B OTYETE JOJKEH OBITH OOpPMIIEH

TUTYJABHBIA JHUCT, puHITOro B I'YAII oOpa3iua, J0MKHBI OBITH NMPEACTABIECHBI B YKa3aHHOMU
N0CJIEI0BATEIBHOCTH CIIEAYIOUINE PA3IEbL:

1 Lenb paboTh;

2 CxeMbl YCTaHOBOK,

3 ITopsA0K MIIM METO/AMKA BBITTOJIHEHHS paboThI;

4 Pe3ynbTaThl BEIOIHEHHBIX U3MEPEHU;

5 O6paboTka pe3yabTaToOB SKCIIEPUMEHTA;

6 AHanu3 pe3ynbTaToOB U BBIBOJIBI 110 paboTe.

TpeboBanusa kK 0hOPMIICHHUIO OTUYETA O JIA0OPATOPHOI padoTe
I'padmueckuit mMaTepuan mpeacTaBiseTcs B BUAEC TaOmuil, IpadUKOB, CXeM M MOXKET

BBITIOJTHATHCS, KaK U TEKCTOBBIN MaTepHall OTyeTa:
- TPAAUIIMOHHBIM CIIOCOOOM — IIAPUKOBOM PYUKOU, KapaH/IalioM;
- aBTOMATU3HWPOBAHHBIM CMOCOOOM - ¢ TPUMEHEHHEeM TpadUuecKuX | TeYaTaroIInX
yCTpOMCTB BeiBOAa DBM.
VYcnoBHbie 0003HA4YEHHWS JIOJDKHBI  COOTBETCTBOBATH TPEOOBAHUAM  JIEHCTBYIONIUX
HOPMATUBHBIX JTOKYMEHTOB.

OTtuer AOMKEH OBITH MpPENCTaBIeH K 3allUTe BO BpeMs CIEAYIOMIEro JabopaTopHOro
3aHATHS WM B HWHAUBUAYAIbHBIE CpPOKH, OTOBOPEHHBIE C TpemojaBaTelieM. 3a Bpems
71ab0paTOPHOTO 3aHATHUS MIPETNoaBaTellb OIEHUBACT pabOTy CTYACHTA ITyTeM MPOBEPKH OTYETA U
€ro 3aluThl (cobeceToBaHus).



11.5. MeTtonuueckre yKazaHWs I OOYyYalOMUXCA TIO0 TPOXOXKICHHUIO KypCOBOTO
IPOCKTUPOBAHUS/BBITIONHEHHS KYPCOBOH paboThl (He npedycmompeno yueOHblM HAAHOM NO
OaHHOU Jucyuniume).

11.6. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS TIO0 IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH TMpeAycMaTpUBAaeT KOHTPOJIb KayecTBa 3HaHUUN
00y4aromuxcsi, OCyIIECTBIIEMOI0 B TEYEHUE CEMECTpa C LIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCIUTUIAHBI.

KoHTponb BBINONHSAETCS MyTeM ompoca B yCTHOW ¢opme. Ompoc HpoBOIUTCA IO
BOIPOCaM JIEKIIMOHHOTO MaTepuaia, MPOYUTAHHOIO K MOMEHTY ONpOCa, W BBIMIOJIHEHHBIX K
ATOMY MOMEHTY JIJa00paTopHbIX paboT. Pesynbrarsl pukcupyroTcs B Bue ~“3aueT’”’, “He3adyer” u
OyIyT YYUTBIBATHCS MPU MPOBEACHUM IPOMEXKYTOUHOM aTTecTannu. KolnyecTBO KOHTPOJIBHBIX
TOYEK — TpU. B ciaydae HEBBINOJHEHHS W/WIIM HEYCIEHIHON cradu 3 u Oojee 1abopaTOpPHBIX
paboT, o0yyarouuiics, Mpy yCHeIHOM MPOXOXKACHUU MPOMEKYTOUHON aTTeCTallid, HE MOXKET
MOJIYYUTh aTTECTALlMOHHYIO OLIEHKY BbIIlIE "yJOBJIETBOPUTEILHO" .

11.7. Meroauyeckue ykKazaHus JJisi OOYYarOUIMXCs MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTeCTalUU.

[Ipomexyrounas  arrectauus  OOydalolUXCs — NpeAycCMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruinHe. OHa BKIIIOYaeT B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHH, MOJYyYCHHBIX OOYdYalONIMMCS B IIpOIECcCe
W3YYEHHUS BCEW MUCIUILUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTEIbHONU paboThl, CHOCOOHOCTH
IPUMEHSTh MUX JUId PEIICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IpPaBUJIO, MPOBOIUTCS B
NEPUOJ HSK3aMEHAIMOHHOW CECCHMM W 3aBEpIIAETCSl aTTECTAllMOHHOM OLICHKOM «OTIIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYyYEeHHBIX OOyYaloIUMCS B XO/€ U3yUCHUS
y4eOHOW TMCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHas (110 OKOHYaHWU CEMECTpa) OlleHKa 3HaHUH
00y4aromuMcsl 0 OT/AENbHBIM pa3jiesiaM JAUCHUILUIUHBI ¢ aTTECTAllMOHHON OLIEHKOW «3auTeHO»
WIH «HE 3aU4TEHOY.

— muddepeHIMpoBaHHBIA 3a4eT — 23TO (opMa OIEHKH 3HAHUM, TOTYyYEHHBIX
00y4aromuMcs pU U3Y4E€HUHU TUCHMIUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HMCCIEA0BATEIBCKUX PA0O0T M MPOXOKIEHUU MPAKTUK C aTTECTAIIMOHHON OIIEHKON
COTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHO.

CucremMa OLIEHOK IpH IPOBEIECHUU INPOMEKYTOUHOW aTTeCTallMd OCYILIECTBISETCS B
COOTBETCTBUM C TpeboBanusMu [lonokenuit «O TeKyleM KOHTpOJE YCIEBAEMOCTH U
IPOMEXKYTOUHOM arTectauuu cTyAeHToB ['YAII, oOydarommxcss 1Mo mporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OIIGHKM KadecTBa Y4eOHOW paboThI
cTyneHToB B ['YAIIDy.



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

Iommuce
3aB.

kadempoit




