MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
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OAOBPEHO YMC UDTUC
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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

SJIEKTPOTEXHHMYECKAA 1 OJIEKTPOHHA A CXEMOTEXHUKA

HanpaBnenne noaroToBku [1] 15.03.04 ABTOMaTH3aIMs TEXHOJIOTUYECKUX
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AHHOTALMS

B mnporpamMme WH310KE€HBI OCHOBHBIE CBOMCTBA, METOZbl pacdyeTa M aHajlu3a JIMHEWHBIX
JJEKTPUYECKUX IIeNel B CTAlMOHAPHBIX M TEPEXOJHBIX peXuMax. PaccMaTpuBarOTCsi OCHOBHBIE
MAaCCUBHBIC JJIEMEHTHI DJIEKTPOHHBIX YCTPONCTB. AHAIM3UPYIOTCS BOMPOCHI PACHPOCTPAHEHUS
HMMITYJIbCHBIX M TAPMOHMYECKHX CUTHAJIIOB B TIACCHUBHBIX IEIIAX C COTPEIOTOUYECHHHBIMU MMapaMeTpaMHu.
OOCyX1at0TCsl OCHOBHBIE CBOMCTBA TIOJMYIPOBOJHUKOBOM SJIEMEHTHON 0asbl: JHOJOB, IOJIEBBIX,
OMNOJIAPHBIX TPaH3UCTOPOB. OOCYXIAIOTCA OCHOBHBIC NPHHIIMIBI TOCTPOSHUS HMITYJIbCHBIX
HWCTOYHUKOB MUTAHUS PAANO3JIEKTPOHHOM anmaparypsl.

1. IEJIU U 3ATAYA OCBOEHHUS YYEBHOM JJUCHUILJIUHBI

Lenpio Kypca sBISIETCS 3HAKOMCTBO CTYJEHTOB C OCHOBAMH TEOPUHU AJICKTPUUECKUX LT,
3JIEKTPOHUKU M CXEMOTEXHUKU. DOpMUPOBAHUE Y CTYJIEHTOB HABBIKOB aHAJIN3a AJICKTPUUECKUX CXEM
MIPU TAPMOHUYECKUX M MUMITYJIbCHBIX BO3JICUCTBUSX, YMEHHUS MIPUMEHATh PACUCTHBIC METO/bI aHAIN3a
MEPEXOIHBIX MPOIECCOB B JUHEHHBIX AJIEKTPUUCCKUX IIEMSX, BhIPaOaThIBAHUE Y CTYJICHTOB BBICOKOMH
KyJbTYpPbl MBILIUICHUSI, TOTOBHOCTH K OOOOIIEHUIO, aHajdu3y, KPUTHUYECKOMY OCMBICICHHIO,
CUCTeMAaTHU3allMd ¥ MPOTHO3MPOBAHUM MPHU MPOCKTUPOBAHWU U DKCIUTyaTallUU SJIEKTPO(PU3NUECKUX
YCTaHOBOK.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

Hacrosiimass yyeOHas IUCHMIUIMHA SBJISETCS HEOOXOTUMOM IpH IOATOTOBKE CTYJIEHTOB,
CHECLUANM3UPYIONIUXCS B OOJACTH HCCIENOBAHHUA SACPHO-PU3MUECKUX U AIIEKTPOPUZNIECKUX
MIPOIIECCOB, UMIYJIBCHON U CHIBHOTOYHON DJIEKTPOHMKH, a TaKXKe MPH KOHCTPYHUPOBAHHH HIIEMEHTOB
ABTOMATHKH, JIEKTPOHUKH H IEKTPOYUZNIECKOTO 000PYAOBAHHUSL.

JIisi  yCTIeNIHOTO OCBOCHHS JIUCIHHIUIMHBI CTYIACHT JOJDKEH 3HaTh: OOy (u3mky,
TEOPETHYECKHE OCHOBBI  JJEKTPOTEXHHWKH, MAaTEMaTHYECKUH  aHaANW3, TEOPUIO0  JIMHEHHBIX
ANIEKTPUYECKHUX HENeH JJISI UMITYIbCHBIX CHCTEM.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATbHI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoecCuoHaNbHbIe KOMIIETECHIIH:

Kon n nanmeHoBaHNE KOMIIETCHITUN Kon n HaumeHnoBaHue WHIUKATOPA JOCTHKEHUS
KOMIIETEHIIH

OIIK-1 [1] — CriocobeH npuMEHSTh 3-OIIK-1 [1] — 3HaTh: MEeTOABI MATEMAaTUYECKOTO aHATIN3A U

€CTECTBEHHOHAYYHbIE U MOJICTTUPOBaHUS B POdECCHOHATBHON ASSITETbHOCTH

0OIIIenHKEHEPHBIC 3HAHUS, METOIbI V-OIIK-1 [1] — YMeTh: npuUMEHSTh METO/IbI

MaTeMaTHYECKOr0 aHaJIn3a 1 MaTeMaTUYeCKOro aHajin3a U MOJEIUPOBAHUS JIJISl PEILICHUS

MOJICIUPOBAHUS B MOCTaBJICHHBIX 3a/1a4

npodeccuoHaNbHO e TeNbHOCTH B-OIIK-1 [1] — Bnagers: MeTogamu MaTeMaTUYECKOTO
aHaIM3a U MOJICTTUPOBAHUS JJISI PEIICHUS TOCTABICHHBIX
3a1a4

OIIK-11 [1] — CocoGeH npoBOAUTH 3-OIIK-11 [1] — 3HaTh: anroput™ U METObI IPOBEACHUS




Hay‘-IHI:IG BKCHepI/IMeHTLI C
HCTOJIb30BAHUEM COBPEMEHHOTO
HCCIIeIOBATENILCKOTO 000pYI0BaHUS U
prOOpPOB, OLIEHUBAThH PE3YJIbTATHI
HCCeIOBaHNM

OIIK-13 [1] — CniocoOeH mpuMeHsITh
CTaHJIapPTHBIC METOBI pacyeTa Mmpu
MPOEKTUPOBAHUH CUCTEM
ABTOMATHU3AIIMH TEXHOJIOTHIECKUX
MIPOLIECCOB U MPOU3BOJICTB

HAYYHBIX SKCIIEPUMEHTOB, AIbTEPHATHUBHBIE CIIOCOObI
MOJTy4eHHUsl KOHEYHOTO pe3yJIbTaTa

V-OIIK-11 [1] — YMmeTs: nnanupoBaTh, OCYIECTBIISTh
MOJITOTOBKY U BBIITOJIHEHUE SKCIIEPUMEHTAIbHBIX
UCCIJIEIOBaHUM, TPOBOAUTH PACUEThl U HKCIIEPUMEHTBI 110
3aJJaHHOMY aJiropuTMy. Mcrnonbs3oBaTh coBpeMeHHOE
HCCIIeI0BaTENbCKOE 000PYJ0BaHUE U IPUOOPHI, OLICHUBATh
pe3yJIbTaThl HCCIIeI0BAaHUI

B-OIIK-11 [1] — BnageTs: HaBbIKaMu NPOBEACHUS
HCCIIEIOBATENbCKUX pabOT, METOJUKAMHU aHAJINU3a U
IUTAHUPOBAHMSI SKCIIEPUMEHTAIIBHBIX UCCIIEI0BaHUM

3-OIIK-13 [1] — 3HaTh: MeTOABI pacyeTa NPOEKTUPOBAHUS
CHCTEM aBTOMATH3aI[H TEXHOJOTHUYECKUX IPOLECCOB U
IIPOU3BOJCTB

V-OIIK-13 [1] — YMeTb: npUMEHSATh CTaHJAPTHBIE METO/IbI
pacuera py IpOEKTUPOBAHUU CUCTEM aBTOMAaTH3aLUU
TEXHOJOTMYECKHX MPOIIECCOB U MPOU3BOCTB

B-OIIK-13 [1] — Bnagets: MmeToamMu pacyera
MIPOEKTUPOBAHMS CUCTEM aBTOMATU3ALNN TEXHOJIOTUYECKUX
IIPOLIECCOB U ITPOU3BOJICTB

4. BOCIIUTATEJIbHBIA MIOTEHIIUAJL JUCHUTLIAHBI

Hanpasnenus/uenu
BOCITUTAHUS
HNuTtemnexryanbHoe
BOCIIHTaHHE

[IpodeccrnonanpHOE U
TPYJOBOE BOCIIUTAHUE

3agaum BocriuTaHus (Kox)

Co3znanue ycioBui,
00ecreynBaroIux,
(bopmMHpOBaHUE KYIBTYPbI
yMcTBeHHOTO Tpyaa (B11)

Co3pnanue ycinoBuid,
00ecneunBaroIInX,
dhopmupoBaHue r1yO00KOTO
MOHUMAHUS COI[UAIBHOMN
poua ipodeccum,
MO3UTUBHOUN U aKTUBHOM
YCTaHOBKH Ha LIEHHOCTHU
n30paHHO
CHEIHaTbHOCTH,
OTBETCTBEHHOTO
OTHOILIEHUS K
npodeccuoHaNbHOMI
nesitenbHOCTH, Tpyy (B14)

BocnurareapHbIil TOTEHIINAT AUCLIUIIINH

Hcnonp3oBaHne BOCITUTATEIBHOTO
NOTEHIMANa JUCIUIUIUH TYMaHUTapHOTO,
€CTECTBEHHOHAYYHOTO,
o0menpogecCHOHAIBHOTO U
npodeccnoHATEHOTO MOTYJIS ISt
(hopMupOBaHUS KyJIbTYPhl YMCTBEHHOTO
TPy/ia HOCPEICTBOM BOBIICUEHUS
CTYJEHTOB B yueOHbBIE UCCIIEIOBATEIbCKIE
3a/1aHus, KypcoBble pabOTHI U JIp.
1.Mcnonp30BaHMEe BOCHUTATEIBHOTO
MOTEHIMAaja TUCIUTUTUH
€CTECTBEHHOHAYYHOTO U
001enpopeCCHOHATHHOTO MOYJIS TSI -
(hopMUPOBaHUS MO3UTUBHOTO OTHOLIEHUS K
npodeccur HHxXeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), TOHUMaHUs €€ COIHaIbHOM
3HaYMMOCTHU U POJIU B OOLIECTBE,
CTpeMJICHHS ClieIOBaTh HOpMaM
npo¢eCCUOHATBHON 3TUKU TTOCPEICTBOM
KOHTEKCTHOTO 00Yy4YeHHUsI, peIIeHuUs
MIPaKTUKO-OPHUEHTUPOBAHHBIX
CUTYallMOHHBIX 3a/1a4. - GOPMUPOBAHUS
YCTOMYMBOI'O UHTEpPECA K
npodeccrnoHabHOM e TENbHOCTH,




[IpodeccuonansHoe 1
TPYIOBOE BOCIIUTAHHUE

Co3znanue ycioBui,
00ecIeYnBaronux,
¢dbopmupoBaHue
MICUXOJIOTHYECKOU
TOTOBHOCTH K
poQeCCUOHAILHON
JeSITeIbHOCTH O
n30paHHOM npodeccun
(B15)

CHOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITEIIbHO MBICIIUTh, IOHAMATh
3HaYMMOCTb MIPOoecCcun MOCPECTBOM
OCO3HAHHOTO BBHIOOPA TEMATHUKHU TPOCKTOB,
BBITIOJIHEHHSI TPOEKTOB € TIOCIIEYIOLIEH
MyOJIMYHOM Mpe3eHTaluell pe3yinbTaToB, B
TOM 4Hciie 000CHOBaHMEM MX COLUAIbHON
Y TIPAaKTUYECKON 3HAYMMOCTH; -
(opMHUpOBaHUS HABBIKOB KOMaHIHOM
paboThI, B TOM YHCIIE PeaTH3anu
pa3IUYHBIX MPOEKTHBIX poJielt (Jauuep,
WCTIOJTHUTEINb, aHAJUTHK U TIP.)
MIOCPEICTBOM BBITTOJIHEHHSI COBMECTHBIX
poekToB. 2.Mcnons30Banue
BOCIIUTATEIBHOTO MOTEHIIAIIA
JMCIUTUTAHBI « DKOHOMHKA U YIIPaBIICHHE B
MPOMBIIIJICHHOCTH Ha OCHOBE
WHHOBAITMOHHBIX MTOIX0JIOB K yIIPABICHUIO
KOHKYPEHTOCTIOCOOHOCTBIO,
«¥Opunnyeckre oCHOBBI
npoeCCUHANBHON NesITeIbHOCTH JUIS: -
(hopMHUpPOBaHHS HABBIKOB CHCTEMHOTO
BUJICHUS POJIM U 3HAYMMOCTH BBIOpaHHON
poeCCHr B COITUATbHO-IPKOHOMHYECKUX
OTHOIICHUAX Yepe3 KOHTEKCTHOE
oOydeHue

Hcnonp3oBaHne BOCIUTATEIBHOTO
MOTEHIMAaJIa TUCIIUTUTHH
o01enpoeCcCHOHATBHOTO MOAYIIS IS -
(hopMHpOBaHUS YCTOWYMBOTO HHTEpECa K
npodeccuoHaIbHOM 1S TeNbHOCTH,
MOoTPeOHOCTH B TOCTH)KEHUH Pe3yJIbTara,
NOHUMaHUA (PYHKIIMOHAIBHBIX
00s13aHHOCTEH U 3a/1a4 U30paHHOU
npodeccuoHaIbHOM 1S TeNbHOCTH,
YyBCTBa MpodeccroHalbHOM
OTBETCTBEHHOCTHU Y€pe3 BBHIIOJIHEHUE
y4eOHBIX, B TOM YHCIIE MPAKTHYECKIX
3aJJaHUi, TPEOYIOIUX CTPOTroro
coOI0ICHUS ITPaBUJI TEXHUKHU
0€30IacCHOCTH U MHCTPYKIUi 1o padoTte ¢
000pyTI0BaHHEM B paMKax J1abOpaTOPHOTO
NPaKTUKYMa.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN IUCIUATLIUHBI

Paznensl yqe6H0171 JUCHUIIINHBI, UX 06’LCM, CPOKH U3YUCHU U (I)OPMLI KOHTPOJIA:




Ne HaumMmeHnoBaHue
.1 pasaesa yueOHoi
JUCIUATIIMHBI

Henenn

Jlexknuu/ Ilpaxkr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoThbl, 4ac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HegeJIs)

MakcnMaJdbHBIN

0aJi1 3a pazgea™*
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OCBOCHHUS
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* — COKpallleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIA

** — cyMMa MakCHMaJbHBIX OamioB JoinkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W

(unn) 3K3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAlluU Pa3elioB:



O003Ha

ITo1HOE HAMMEHOBaHNE

YeHHue
KH KonTposib 110 uroram
C) DK3aMeH
KAJIEHIAPHBIN IVIAH
Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | Jlao.,
U yac. , yac. yac.
6 Cemecmp 30 15 15
1-8 IlepBblii pa3ne 16 8 8
1-2 OCHOBBI TCOPHH YICKTPHUYECKHUX Lienei Bcero ayIuTOpHBIX 4acoB
Onextpuueckas nenb. 3akoHsl Kupxroda. [Ipumenenue 4 |2 |2
3akoHOB Oma u Kupxroda npu ananuze muHeiHON Ownnaitn
AJIEKTPUYECKOM 1enu. MeTo1 KOMITJIEKCHBIX aMIUIUTY/I. 0 0 0
AKTUBHAasI, peakTUBHAs U MOJIHAs MOITHOCTU. MeToa
SKBHUBAJIEHTHOTO reHepaTopa. MeTo y3/10BbIX TOTEHIIUAJIOB.
Pe3onanchl TOKOB U HanpsikeHUN. BeKTOpHbIE UarpamMMBsl.
B3anMHast ”HTIyKTHBHOCTh. AHAJIN3 UHAYKTHBHO-CBSI3aHHBIX
LIEIEH.
3-4 IlepexoaHbie Mpouecchl B 3JEKTPUIECKUX HENAX € Bcero ayutopHbIx 4acoB
COPEeI0TOYEHHBIMH NTapaMeTpaMu 4 |2 |2
[IpaBuna kommyTtamuu. Kitaccuueckuiti Metos pacuera OHnnaiin
MEePEexXOoIHbIX TporeccoB. [Ipumenenne npeodbpazoBaHus 0 0 0
Jlamnaca x pacuery nepexoaHbIX IPOLECCOB. DKBUBAJIICHTHBIE
orepaTopHbie cxeMbl. [lepexoa oT n300pakeHusl K OpUTHHAITY.
Teopema paznoxeHus. PacueT nepexoIHbIX MPOLECCOB B LEIAX
C HICTOYHHUKAMH CIIOKHOTO curHana. [lepexonubie GyHKINN
uenu. Murterpan J{roamenst
5-6 JyieMeHTHAas 0a3a 3JIEKTPOHHBIX YCTPOMCTB Bcero ayiuTopHbIX 4acoB
[TonynpoBoanuku. CTpyKTYyphl MOJYIPOBOJHUKOB. 4 | 2 | 2
DHepreTuueckue ypoBHHU U 30HbI. Hocurenu 3apsna. Ownunaitn
[TonynpoBOTHUKOBBIE MEPEXOIbI U KOHTAKTHI. DIEKTPOHHO- 0 0 0
JBIPOYHBIE IEPEXObl, UX CBOMCTBA U XaPAKTEPUCTUKH.
[TonynpoBoaauKOBBIE MUOABI. CTAOUIUTPOHBI. 3alIUTHHIE
nuobl. BapucTtopsl. bunosnsipabie TpaH3uCTOPbI: TPUHITUI
JEUCTBHUS, XapAKTEPUCTUKN U TapaMeTPBI.
[ToneBbie TPAH3UCTOPBI, KX XAPAKTEPUCTUKHU U MAPAMETPhI
7-8 OnrodjieKTpOHHbIE NPUOOPHI, HHTErPaJIbHbIE Bcero ayiuTopHbIX 4acoB

MHKPOCXEeMbI, YCHJIUTEJIH
OnTo351eKTpOHHBIE TPUOOPHI: (HOTOPE3UCTOPHI, POTOTNOIHI,
(OTOTPaH3UCTOPHI, CBETOAMOIBI U ONITPOHBI.

HNuTterpanbabie MUKpocxeMbl. KpaTkue cBeeHus o
TEXHOJIOTUAX UX U3TOTOBJICHUA.

[TorynpoBOIHUKOBBIE ¥ THOPUAHBIE MUKPOCXEMBbI, CPAaBHEHUE
I10 OCHOBHBIM I1apaMeTpaM.

Ycunurenu, kaccupuKkalus, OCHOBHbIE TapaMETPHI.
AMIUTUTYTHO-4aCTOTHBIE, (Pa304aCTOTHBIE U TIEPEXOIHBIC
XapaKTepUCTUKH. JINHEITHbIE U HETMHEWHBIE NCKAKEHUS,
ITYyMBI 1 TIOMCXH.

[Ipocreiinine TpaH3UCTOPHBIE YCUIIUTEIbHBIE KacKaibl. CXeMbl

4 | 2 | 2
Omuiaiig
0 0 0




C OOIIMM YMUTTEPOM U OOILIUM KOJIJICKTOPOM.

9-15

Bropoii paznen

14 7 7

9-10

HHTerpajibHbie onepanuoHHbIe YCHINTEH

OOpatHblie cBs3H, Knaccudukanus. BiausHue oOpaTHBIX cBsizei
Ha OCHOBHBIE XapaKTEPUCTUKH U MTapaMETPhl yCUIIUTENIEH.

Y cTOWYMBOCTD 1Ienel ¢ 00paTHBIMU CBA3SIMH, BOSHUKHOBEHHE
BO30YKJICHHIA.

HuTterpanbhbie onepanunonubie yeunutenu (OY). OcHOBHbIE
kackaznpl OY. Xapaktepuctuku u napamerpsl OY.
OnepalMoHHbIE YCUIUTENU O0IIETO MPUMEHEHHUS.
CrnennanusupoBanHble OY: Ipeln3HOHHBIE,
OBICTPOACHCTBYIONINE, MUKPOMOIIHBIE, MOITHBIE,
IIPOrpaMMUpPYEMBIE.

Bcero aytuTopHBIX 4acoB

4 | 2 | 2

Owntaiin

0 0 0

11-12

Ilenu Ha 0OCHOBe ONEPALMOHHBIX YCHJIUTeeH
WuBepTupyomue, HeMHBEPTUPYIOMKE, TuddepeHInaTbHbIE 1
CYMMHUPYIOIIIME YCUITUTENIN Ha OCHOBE MUKpocxeM OVY.
Ycunmutenu Ha ocHoBe OV ¢ HENMHEHHBIME 00pPaTUMBIMU
CBSI3SIMH: JIorapuMUUECKHe, IKCIonoTeHIanbuele. Lenu Ha
ocHoBe OV ¢ 4aCTOTHO-HE3aBHCUMOMN OOPATHOM CBS3BIO:
3apsI0BO-4yBCTBUTENbHBIC YCUITUTEH, MU (HEepeHIINATOPHI U
MHTETPaTopbl. AKTUBHBIE (GMIBTPHI. THIIBI alIPOKCHMAITHIA.
AKTUBHBIE 3BeHb, UX peanusanusg Ha OVY. ['eHepaTopsl
CUHYCOU/IATTbHBIX KOJICOAHHIA.

Bcero AYAUTOPHLBIX YaCOB

4 |2 | 2

Ownutaiig

0 0 0

13-14

HNmnyjabcHble HCTOYHUKHY NUTaHUA POA

VlcTOYHMKM NUTaHUS 3JEKTPOHHOM annapaTypbl, TpeOOBaHUS K
HUM B SKCIIEPUMEHTAIBHBIX (PU3NIECKUX YCTAaHOBKAX.
ITpUHIUIBI TOCTPOEHUS CTAOMIN3ATOPOB HAMPSHKEHUS M TOKA.
Hcnons3oBanue OV B crabunusaropax. MHTerpanpHble
MHUKPOCXEMBI CTAOMIIN3aTOPOB, UX OCHOBHBIE MTAPaAMETPhI U
ocoOeHHOCTH NTpuMeHeHHsT. DOPMUPOBATENN TPSIMOYTOIBHBIX
uMIyIbcoB. Kittoun Ha OUIOISAPHBIX U MOJIEBBIX TPAH3UCTOPaX,
BUIIOJISIPHBIX TPAH3UTOPAX C U30JIMPOBAHHBIM 3aTBOPOM.
[IpyHIMIIBI TOCTPOEHUS TEHEPATOPOB UMITYJIBCHBIX CUTHAJIOB.
Mukpocxembl U1 UMITYJIbCHBIX UCTOYHUKOB MUTAHUS.
NmnynscHbie ucrounuku nuranus ¢ HIUM u UM
ynpasiieHueM. OCHOBHBIE CXEMbI CUJIOBBIX KaCKa/l0B
npeoOpa3oBaresiell HalpsKEHMSL.

Bcero aytuTopHBIX 4acoB

4 | 2 | 2

Ownaiin

0 0 0

15

I'enepaTopbl UMIYJIbCHBIX CUTHAJIOB M MX CXeMOTEXHUKA
JIuHeiiHble ICTOYHUKY NUTAHUS U UX IPUMEHEHHUE.
I'enepaTopbl UMIYJIBCHBIX CUTHAJIOB HAa MUKpocxemax OV:
OJTHOBUOPATOPBI U MYJIbTUBHOPATOpHL. I 'eHepaTops! IMHEHHO-
M3MEHSIOIIErocs HalpsDKEeHUs, O0IIMe MPUHIIMITBI TOCTPOEHUS,
peasnn3anus Ha ocHOBe MukpocxeM OY. OgHOTaKkTHbIE U
JBYXTaKTHBIE CXEMbI IIOJYTPOBOIHUKOBBIX T€HEPATOPOB
UMITYJIbCHBIX HanpspkeHUH. CXxeMoTeXHUKa (QyHKIMOHATbHbIX
y3J710B UMITYJIbCHBIX HCTOYHUKOB IUTAHMUSI

Bcero ayuTopHbIX 4acoB

2 | 1 | 1
Omniaiig
0 0 0

CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OIILIMA:

O0o03Ha
YyeHue

ITos1HOE HAMMEHOBaHHE




OK

DNEeKTPOHHBIN Kypc

IIM [ToTHOTEKCTOBBIN MaTepual

111 [TOTHOTEKCTOBBIE JIEKIIMHU

BM Buneo-marepuainsl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

O5CM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUAIIbI
nC NHTEpaKkTUBHBIN CalT

TEMbI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansaTuii / Conepxxanue

6 Cemecmp

1-4

DJiIeMeHThI M MapaMeTPhbl JJIEKTPHUECKHX IeTei
NepeMEeHHOT0 TOKA

HSy‘—IaIOTCfI MAaCCUBHBIC LCTIN ITPU TAPMOHHUYCCKOM
BO3/ICHCTBUH, CXEMbI BBINPSMIICHUS HATTPSDKCHHUS,
XaPAKTCPUCTHUKHU MMOJTYIIPOBOAHUKOBEIX JUOJ0B

CuniioBbIe 10JIypPOBOJHMKOBbIE KOMMYTATOPbBI B CHCTEMAaX
NUTAHUSA YIEKTPOPHU3NYECKOI annapaTypsbl

N3yyarorcst pe>kuMbl pabOThl TPAH3UCTOPOB B YCHIIUTEIBHOM
Y KITFOYEBBIX PEKHUMAX, APaBEPhI YIIPABICHUS [TOJIEBBIMU
TPaH3UCTOPAMHU.

NMnyabcHbIe HCTOYHUKM NUTaHuA POA
OcCHOBHBIE CXeMbI TOCTPOEHUSI OAHOTAKTHBIX U ABYXTAKTHBIX
npeoOpaszoBareseil HalpsHKeHUs

CucreMa NUTAHUA UMIYJIHCHOTO HETPOHHOTO
reHeparopa

N3ygaercs CTpyKTypa U IPUHIIUI PAOOTHI CHCTEMBI
HMMITYJIbCHOT'O TUTaHUS TeHEpAaTOpa HEUTPOHOB JJIs
anmapaTtypbl reopU3NIeCKUX UCCIICOBAHNN CKBAKUH

TEMBbI IPAKTUYECKUX 3AHATUI

Henean

Templ 3ansaTuii / Conep:kaHue

6 Cemecmp

1-2

OCHOBBI TEOPHH IJIEKTPUYECKHUX LeMel

OnexTpudeckas 1enb. 3akoHbl Kupxroda. Ilpumenenne
3akoHOB Oma u Kupxroda npu ananuze nuHeitHON
AIEKTPUYECKON 1enu. MeTo1 KOMITJIEKCHBIX aMIUIUTY/I.
AKTUBHas, peakTUBHAs U MOJIHAs MOITHOCTU. MeToa
SKBUBAJICHTHOTO TeHEepaTopa. MeTo 1 y3JI0BbIX MOTEHIIUATIOB.
Pe3oHaHChl TOKOB M HAIpsDKEHU. BEeKTOpHBIE AMarpaMmel.
B3anMHast ”HIyKTUBHOCTh. AHAJIN3 UHAYKTUBHO-CBSI3aHHBIX
nenei.

Ilepexonnble nmpoueccsl B 3J1eKTPUYECKUX HeNsIX ¢
COpPeJ0TOYeHHBIMH NTAapaMeTPaMu

IIpaBuna kommyTanuu. Kinaccnuecknii MeTo pacuera
nepexoAHbIX npoueccos. [Ipumenenne npeoOpa3oBaHus
Jlamnaca k pacueTy nepexoaHbIX MPoIeccoB. DKBUBAJIICHTHBIE




orepaTopHbie cxeMsbl. [lepexon oT n300paskeHusl K OpUTHHAITY.
Teopema paznoxenus. Pacuer nepexoaHbIX MPOIECCOB B
nemngax ¢ ICTOYHHKAaMU CJIIOKHOT'O CUT'HaJIA. Hepeon[HHe
bynkumn nenm. MaTerpan lroamens

JyieMeHTHAas 0a3a 3JIEKTPOHHBIX YCTPOMCTB
[TonynpoBoaauku. CTPYKTYpHI OJYIPOBOTHUKOB.
DHepreTudeckue ypoBHU U 30Hbl. Hocutenu 3apsaa.
[TonynpoBOTHUKOBBIE MIEPEXO0JIbI M1 KOHTAKTHI. JJIEKTPOHHO-
JIIPOYHBIE MEPEXO0/Ibl, UX CBOMCTBA U XapaKTEPUCTHUKHU.
[TonynpoBoaHuKOBBIE THOABI. CTaOUIUTPOHBI. 3alTUTHBIC
nuonabl. Bapucrtopsl. bumnossipabie TpaH3UCTOPbI: TPUHITUI
JIEWCTBHSI, XapaKTEPUCTUKH U TTapaMETPHI.

[ToneBbie TPAH3UCTOPBI, UX XaPAKTECPUCTUKH U TTapaMeTphl

OnrodjieKTpoHHbIE NPUOOPHI, HHTErPaJIbHbIE
MHKPOCXEeMbI, YCHJIUTEJIN

OnTo3/1eKTPpOHHBIE MPUOOPHI: (HOTOPE3UCTOPHI, POTOAMOIHI,
(OTOTPaH3UCTOPHI, CBETOAMOIBI U ONITPOHBI.

WNHTerpanbabie MUKpocxeMbl. KpaTkue cBeneHus o
TEXHOJIOTHAX UX U3TOTOBJICHMUS.

[TomynpoBOTHUKOBBIE ¥ THOPHIHBIE MUKPOCXEMBI, CDAaBHEHHE
110 OCHOBHBIM MapaMeTpaM.

Yceunurenu, kiaccuukaims, OCHOBHBIC TTapaMeTPHI.
AMITTUTYTHO-9aCTOTHBIC, ()a309aCTOTHBIE U IEPEXOTHBIE
XapaKkTepUCTUKH. JINHEITHbIEC U HETMHEUHBIC NCKAKEHUS,
ITYMBI U TIOMEXH.

[TpocTeiimme TpaH3UCTOPHBIC YCHUITUTEIIbHBIC KacKaabl. CXeMbl
C OOIIHMM YMUTTEPOM H OOILTUM KOJIJIICKTOPOM.

HuTerpajibHble onepauuoOHHbIE YCUINTEH

OOpaTtHbIe CBsI3H, KiaccuuKkanus. BiavsiHie 0OpaTHBIX cBsI3ei
HAa OCHOBHbBIE XapaKTEPUCTUKH U MapaMeTphl yCUITUTENEH.

Y CTORYMBOCTD 1eTe ¢ 00OpaTHBIMH CBS3SIMH, BOSHUKHOBEHHUE
BO30OYXICHUI.

Nurerpanbubie onepannonubie yeunutenu (OY). OcHOBHbIE
kackaabl OY. Xapakrepuctuku v napamerpsl OVY.
OnepanMoHHBIE YCUIIUTEIN O0IIETO MPUMEHECHHS.
CnenuanuzupoBansbie OY: Ipelu3uOHHEIE,
OBICTPOCHUCTBYIONINE, MUKPOMOIITHBIE, MOIITHBIE,
IPOrpaMMHUpYyEMBIE.

11-12

Ilenn Ha 0CHOBe ONEPALMOHHBIX yCHJUTEIe
WuBepTupytomnye, HeMHBEpTUPYIOIIKE, TU(PepeHInanbHbIe U
CYMMUPYIOIINE YCUIUTENIN Ha OCHOBE MUKpocxeM OVY.
Yceunurenn Ha ocHoBe OY ¢ HEMMHEHHBIMH OOPATHMBIMH
CBSI3SIMH: JIOTapu(PMHUUECKHE, YIKCIIOMOTeHITMabHbIe. [lernn Ha
ocHoBe OV ¢ 4aCTOTHO-HE3aBUCUMOM 00OpaTHOM CBS3BIO:
3apsI0BO-UyBCTBUTENBHBIC YCUITHTEH, TU((HEPSHIIHATOPHI 1
WHTErpaTopbl. AKTUBHBIC PUIBTPHI. THITHI allTPOKCUMAITHA.
AKTHBHBIE 3B€Hbs, UX peannzanus Ha OY. ['eHepaTopsl
CHUHYCOMJIAJTbHBIX KOJICOAHMI.

13-14

NmnyjabcHble HCTOYHUKY NUTaHuA POA

VIcTOYHMKM NUTaHUS 3JEKTPOHHOM anmnapaTypbl, TpeOOBaHUs
K HUM B DKCIIEPUMEHTAIBHBIX (PU3NIECKUX YCTAHOBKAX.
[TpuHIMIIBI TOCTPOEHUS CTAOMIN3AaTOPOB HANPSDKEHUS M TOKA.




Hcnonb3oBanue OV B crabunuzatopax. MHTerpaabHbie
MHUKPOCXEMBI CTAOMIIN3aTOPOB, UX OCHOBHBIE TApaMETPhI U
ocoOeHHOCTH MpuMeHeHHsT. DOPMUPOBATENN TPSIMOYTOIBHBIX
uMIynbcoB. Kittoun Ha OUIOJISIPHBIX U MOJIEBBIX
TPaH3UCTOPaX, bUIOJSAPHBIX TPAH3UTOPAX C U30JIMPOBAHHBIM
3aTBOPOM. I IpHHIUIIEI TOCTPOCHMSI T€HEPATOPOB UMITYJIbCHBIX
CUTHAJIOB.

Mukpocxemsl U1 UMITYJIbCHBIX UICTOYHUKOB ITUTAHUS.
NmnynbscHbie ucrounuky nuranus ¢ MM u UM
ynpasiieHueM. OCHOBHBIE CXEMbI CUJIOBBIX KaCKaJl0B
npeoOpa3oBaresieii HalpsKCHUSI.

15 I'enepaTopbl MMIYJIbCHBIX CHTHAJIOB M UX CXeMOTEXHUKA
JInHelHbIC HCTOYHHUKHY ITUTAHUSI U UX IMPUMCHCHHUC.
['enepaTopsl UMITYJILCHBIX CUTHAJIOB HA MUKpocxemax OV
OJTHOBHOPATOPHI 1 MyJIETUBHOPATOpHL. I 'eHepaTopsl INHEHHO-
M3MEHSIOIIErocs HAPsDKEHUs, O0IIHe MTPUHIIUIIBI
IIOCTPOEHHUS, peaau3alus Ha OCHOBE MUKpocxeM OVY.
OAHOTaKTHBIE U ABYXTaKTHBIE CXEMBbI MOJIYTIPOBOJHUKOBBIX
reHEpaTOPOB UMITYJIbCHBIX HapsbkeHUH. CXeMOTEXHUKA
(GYHKIIMOHATIBHBIX Y3JI0B UMITYJIbCHBIX HCTOUHHUKOB MUTAHUS

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

1. UnopmalinoHHO-KOMMYHUKAIIMOHHBIE TEXHOIOTHH.

2. Pabora B Masoii rpymre.

3. Onepexaroiias caMOCTOsITENIbHAs padoTa.

®opmbl OpraHu3anuy y4eOHoro nporecca:

1. Jlexuuu.

2. [lpakTuyeckue 3aHATHS U 1a0OpaTOpHbIE PAOOTHI.

3. CamocTrosTenbHas paboTa CTYICHTOB.

ConepmaHHe AUCHUIUIMHBI UMECT KaK TCOPETUUCCKYIO, TaK U MPAKTUYCCKYIO HAITPABJIICHHOCTD.
[IpenogaBanue 3TOro Kypca HampaBiI€HO Ha TMOJYYEHHE TMPAKTHYECKUX HABBIKOB B 00JacTH
pa3pabOTKH M KCIUTyaTaIlliy CXEM AJICKTPOIUTIHUS dJIEKTPOPU3HIECKUX YCTAaHOBOK. B cBs3M ¢ 3TUM
U3y4YeHHUE Kypca MpeAnoiaraéT CoOYeTaHue TAKMX B3aUMOJONONHAIOMMX (HOpM 3aHATHHI Kak JEKIHs,
IIPAaKTUYECKOE 3aHsITHEe, CaMOCTOsATENbHas paboTa ¢ HAyYHBIMM U y4€OHO-METOIMYECKUMHU
UCTOYHHUKAMU.

JlekIIMOHHBIN MaTepuan OCBEIAeT OCHOBHBIE TEOPETUUECKUE MOJI0KEHUSI OCHOBHBIX METO/I0B
aHanM3a SJEKTPUYECKUX Ilerneld. B mporecce M3M0KEHUS JIEKIMOHHOTO Marepuana MPUMEHSIOTCS
JeKIUU-UHPOPMAIINH, JIEKTPOHHBIE CpelAcTBa OOyueHHs (mpe3eHTanuu). [IpakTudeckue 3aHITHS
IIpOBOAATCA METOAOM AUCKYCCHH, O6CY)KII€HI/I$I PE3YJIbTATOB UHANBUAYAJIbHBIX SaHaHHﬁ.

B mpouecce ocBoeHHMsI Kypca CTYAEHTBHI BBINOJHSIOT LUK JIAOOpaTOpHbIX padoT, padouue
3aJlaHusl KOTOPbIX, OPHEHTHUPOBAHbI Ha (POPMHUpPOBAHME y HUX HABBIKOB AKTUBHOM TBOpPYECKOM
NesITeIbHOCTH, HEOOXOJUMOH JUIsl YCIIEITHOTO BBIIIOJHEHUS U 3aILUTHI 3TUX paloT.

7. ®OHJ OHEHOYHBIX CPEJICTB



@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIeYrBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJISI IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTaBICHA B ClIeAyIOLIeH TadnuLe:

KoMnerennus NHaukaTopbl 0CBOEHHS ATTecTaAllMOHHOE MEPONIPUATHE
(KIT 1)
OIIK-1 3-0OIIK-1 KH-15
V-OIIK-1 KH-15
B-OIIK-1 KH-15
OIIK-11 3-0OI1K-11 KHU-15
V-OIIK-11 KH-15
B-OIIK-11 KH-15
OIIK-13 3-0OI1K-13 9, K-8
V-OIIK-13 3, KH-8
B-OIIK-13 9, K1-8

HIxkanbl oneHKH 00pa3oBaTEIbLHBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO 0aJila BKIIIOYHMTENbHO. MTOroBast arrectanus o AMCUUILUIMHE oneHuBaercs mo 100-
0ayUTbHOM IIKae W MpeACTaBiIsieT coboil cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUT
3aJlaHui B paMKax TEKYILEro U IpoMeXyTOUYHOTO KOHTPOJIS.

Htorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOM IKaJIE ECTS y4eOHOW TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CITH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKHU CTPOHHO ero
M3JIaraer, yMeeT TECHO YBA3bIBAThH
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepHall MOHOTPAPHUIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOIII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTaBIISIETCS CTY/ICHTY, €CIIM OH UMEeT
3HaHWS TOJBKO OCHOBHOI'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO MPABHIIbHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
M3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

Huxe 60 2— F OneHka «HEYJOBIETBOPUTEITHEHO




KHEYO0BNEMBOPUMETILHOY BBICTaBIISIETCS CTYACHTY, KOTOPBII HEe
3HAET 3HAYUTENILHON YacTu
[IPOrPaMMHOI0 MaTepuala, JOMyCKaeT
cyliecTBeHHbIe ommnoOku. Kak npasuio,
OLICHKA «HEYIOBJICTBOPUTEIHLHO
CTaBUTCS CTYICHTaM, KOTOpPbIE HE MOT'YT
MPOJIOJDKHUTE 00y4eHHe Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOILEH JUCLUIIMHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUIIINHEI

OCHOBHAA JINTEPATYPA:
1. 91 A 92 OcHoBBI TeOpuH 1ieneH : yueOHUK /1 By30B, CankT-IleTepOypr: Jlans, 2021

2. 9N b 53 Teopetndeckue oCHOBBI AMeKTpoTeXHUKH. B 2 T. Tom 1. Dnexrpudeckue nenu : Y4ueOHUK
115t By30B, Mocksa: FOpaiit, 2021

3. 621.38 M30 OcHOBBI 2JICKTPOHHKH : yaeOHOE mocobue st By30B, A. JI. Mapuenko , Mocksa: IMK
[Ipecc, 2009

4.621.3 A92 Ilpubopsl 1 METOBI H3MEPEHHSI AIEKTPHUECKUX BEIMYHH : yued. mocoOue s By30B, O.
I'. Aramansn, Mocksa: Jlpoda, 2005

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. O M31 OcHoBHas 31eMeHTHas 0a3a AJICKTPOHHBIX YCTPOMCTB : yueOHOE MOCOOHE /IJIsk BY30B,
Mockpa: HUAY MUDU, 2012

2. O M31 MukpocxemMbl oniepaliOHHbBIX YCUINTENIEH U uX npuMeHeHue : , B. B. MacieHHukoB,
Mocksa: MUDH, 2009

I[MPOI'PAMMHOE OBECITEYEHUE:

CriennanbHOe IporpaMMHoOeE obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE YYEFHOM
JANCHUITVINHBI

CriennanpHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHrne He Tpedyercs



10. YYEBHO-METOAMYECKHME PEKOMEHJIALUU JJIA CTYAEHTOB

1.06mue nosoxxeHus

1.1. Ilenp METOOUYECKUX PEKOMEH AU - 00ECTIEYUTh CTYACHTY ONTUMAIbHYIO OpPraHU3aLUI0
nporiecca N3y4eH s JUCIUTUIMHBL, @ TAKXKE BBITIOJTHEHUS Pa3IHYHBIX (DOPM CaMOCTOSTETFHON paboOTHI

1.2.I1pu peanuzanuu nporpammbl AUCHUILTAHBI UCHIOIB3YIOTCS 00pa3oBaTeIbHble TEXHOIOTHH
B (hopMme JeKIui, MPaKTUYECKUX 3aHATHH W CaMOCTOSATEIHLHON paboThl C MCIONb30BaHUEeM Internet-
PECYPCOB, METOIMYECKUX pa3paboTOK, yueOHOM, HAyYHO-TTOMYJISIPHON 1 HAYYHOH JINTEPATYPHI.

1.3. Ilpuctynas K U3y4eHHIO TUCHUIUIMHBI CTYACHTY HEOOXOAMMO O3HAKOMHTbHCS:

* ¢ cofiep>kaHueM paboueil mporpaMMbl AUCHUTLIUHBI,

* C LEJISIMM U 33Ja4aMU JUCLMILINHBI,

* PEKOMEH1yEMBIMHU JIUTEPATYPHBIMU UCTOYHUKAMU

* METOJMYECKUMH pa3paboTKaMH MO JAaHHOH JAWCIHUILINHE, UMEIOIIUMUCS Ha 00pa30BaTeIIbHOM
nopraie u caiite kapeapsl

2. PexomeHganuu 1o noAroTOBKE K JIEKIIMOHHBIM 3aHATUAM

2.1. 3yueHne OUCHUIUIMHBI TpeOyeT CUCTEMATHYECKOTO M IOCJIEJOBATEILHOTO HAKOIUICHUS
3HAHUMN, CJIEOBATENBFHO, MPOIYCKU OTIECNBbHBIX TEM HE TO3BOJSIOT TIIYOOKO OCBOUTH MPEIMET.
[TosToMy cTyneHTaM, MPOMYCTUBIINM 3aHATHUS, HEOOXOAUMO CaMOCTOSITENBHO MPOPadOTaTh TEMY.

2.2. JIng mMOHMMaHUS MaTepuala y4eOHOM IUCHMIUIMHBI M KaueCTBEHHOTO €ro YCBOEHUS
pEKOMEHAYETCS:

* BECTH KOHCIIEKT JieKiuil. KoHcrekTupoBaHue mpeacTaBisieT coboil cxaroe U CBOOOJHOE
U3JI0’)KeHUEe Haunlosiee Ba)KHBIX, KapJMHAJIbHBIX BOIPOCOB TEMBbI, M3JaraeMoil B Jekuuu. Benenue
KOHCIIEKTa CO3/IaeT OJIaronpusiTHbIE YCIOBUS Ul 3alIOMUHAHMSI YCIIBIIIAHHOTO, T.K. B TOM MpoIiecce
MIPUHUMAIOT YYacCTHE CIIyX, 3peHHE U pyKa. KOHCIIEKT BeAeTCs B TETPAIN WU HA OTJEIbHBIX JUCTaX.

* [Iepe] OUEPEAHON JIEKIIMEN MPOCMOTPETh [0 KOHCIEKTY MaTepHall MPEAblyIIeH JIEKIUH;

* mpopabaTeiBaTh y4eOHBIA MaTepuasl JEKIMH [0 YYeOHUKY M y4eOHBIM MOCOOMSIM st
YCIELHOr0 OCBOCHMSI MaTepHasa

* peryjspHO OTBOJAWUTH BPEMsl Ul NOBTOPEHMsI NMPOWJIEHHOIO MaTepuaia, IpoBepsis CBOU
3HAHUS, YMEHUS U HABBIKU 10 KOHTPOJIbHBIM BOIIPOCAM

* 3aIMCHIBaTh BO3MOKHBIE BOIIPOCHI, KOTOPhIE MOXKHO 33aTh JEKTOPY HA JEKIUU

3. PekoMenaanuu mo noAroToBKe K MPaKTUYECKUM 3aHATUAM

3.1. [IpakTuyeckue 3aHsATUS CIyKaT Ui 3aKpEIUICHUsI U3y4YeHHOro marepuana. [loaroroBka k
MPAKTUUYECKOMY 3aHSATHIO BKJIIOYAaeT B ce0s TeKyllylo paboTy Haja y4eOHbIMH MaTepualaMu C
HCIIOJIb30BAHUEM KOHCIIEKTOB U PEKOMEHAYEMON OCHOBHOM M JIOMOJHUTEIBHOM JINTEPATYyPHI.

3.2. ObGyuaroumMces cieayeT MpH MOArOTOBKE K MPAKTUYECKUM 3aHATHSM:

* 10 OYEPENHOTO NPAKTUUYECKOTO 3aHATHUS 110 PEKOMEHIOBAHHBIM JIUTEPATYPHBIM HCTOYHUKAM
popaboTaTh TEOPETUUYECKHI MaTepHall, COOTBETCTBYIOIICH TEMbI 3aHITHUS;

* BHMMATE€JIbHO NPOYMTATh MaTepuan JEKUUH, OTHOCAIIUXCA K JaHHOMY IPAKTUYECKOMY
3aHSTHIO;

* pabouas mporpamMma AUCHUUIUIMHBI MOXKET OBbITh HCIOJb30BaHa B KaueCTBE OPUEHTUpPA B
OpraHM3aliy MOATOTOBKH U 00y4YEHHUS;

* B XOJI€ MMPAKTUYECKUX 3aHATUHI 1aBaTh KOHKPETHbBIE, YETKHE OTBETHI IO CYIIECTBY BOIIPOCOB,
JOBOJIUTh  KaXAYH 3aJadyy JO0 OKOHYATEIbHOTO pELICHMs, JEMOHCTPUPOBATh IOHUMaHUE
IIPOBEJCHHBIX pPacyeToB (AaHANIM30B, CHUTyalMi), B cClydae 3aTpyJAHEHUH oOpamarscsi K
IIpenoaaBaTellto.

4. PexoMeHJalMM TI0 TIOATOTOBKE M BBITIOJHEHUIO JIA0OPATOPHBIX padoT



4.1. JJabopaTtopHbIe pabOTHI - 3TO OJJUH U3 OCHOBHBIX BUJIOB YUEOHBIX 3aHITHIA, HAITPABICHHBIH
Ha SKCIIEPUMEHTAIFHOE MOJTBEPKICHHE TEOPETHYECKHX TMOJ0kKeHuH. B mporecce mabopaTopHbIX
3aHATHNA OOYYaroIIrecs BBIMTOJHSIOT HECKOJIBKO J1a00paTOpHBIX paboT (3aJaHuii) MO PYKOBOJICTBOM
MPEToIaBaTelisi B COOTBETCTBHHU C H3YyYaeMbIM COJIEpKaHHEeM y4eOHOro MaTepuasa

4.2. O0y4armmmMcsi peKOMEHIYETCS :

* O3HAKOMHUTBHCA C TpadUKOM BBIOTHEHHUS J1aOOpPaTOPHBIX PabOT COTJIACHO KaJICHIAPHOMY
TUJIaHy AUCLIUTIINHBL;

* 1iepe/1 BHIOTHEHUEM JTa00PaTOPHON pabOThl CAMOCTOSITENTFHO U3YYUTh TEOPETUYECKYIO YaCTh
WCIIOJIB3Ysl Ta00paTOPHBINA MPAKTUKYM, TOATOTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIPOCHL;

* 1epe]l BBIMOJIHEHUEM paboThl 0POPMUTE Ja00paTOPHBIN KypHAI Ui (PUKCALUU Pe3yIbTaTOB
M3MEPEHUH 1 MOCIeIyIOIEero ux 00paboTKy;

* B TIporecce JabopaTOpHOM pabOThl HYETKO CJIEAOBaTh MHCTPYKUUSIM U yKa3aHHUSIM
MperoIaBaTellsl WK JIS)KYPHOTO JIaOOpaHTa, He TIPUCTYNATh K BHIITOJHEHHIO Pa0OThI 0€3 pa3penieHus;
PYKOBOJCTBOBATHCSI MPaBUIIAMH TEXHUKH 0€30MaCHOCTU M MEpaMU MPEeJOCTOPOKHOCTH, YKa3aHHBIMU
B ONMCAHUSAX;

* 110 3aBEpIICHUIO PabOTHI MPUBECTH paboyee MECTO B MOPSIOK M CAATH JTa0OPATOPHBINA CTEH]T
MIpernoaBaTelo WK IeKypPHOMY JIaOOpaHTY;

* BBITIOJTHEHUE PA0OTHI 3aKAHYMBAETCS COCTABICHHUEM KPATKOTO OTYETa, B KOTOPOM CIIeyeT
yKa3aTh: YTO M KaKHM METOJIOM HCCIIEIOBAJIOCh WIIM OINPENeNsIOCh; KaKoil pe3ynbTaT U ¢ KaKMMHU
MOTPEIIHOCTSIMA  (a0COFOTHBIMM ¥ OTHOCUTENIbHBIMH) OBUT TOJNYYEH; KpaTKoe OOCYXKICHHE
MOJTYYSHHBIX Pe3yJIbTAaTOB; aHAJIN3 TIOTPEIIHOCTEH;

* 3alUTUTH PE3yJIBTATHI JJAOOPATOPHOU pabOTHI 0 Havaa CICTYIOIIEH M0 paCUCHBIE pa0OTHI.
He pexomenayeTcst umeTh OoJiee 0JIHOM HE CTaHHOW PabOThI IEpel HaYaIoM CIEAYIONIeH paOoTHI.

5. CamocTosTenbHast paboTa 00y4aronxcs

5.1.CamocrositenbHass paboTta mpeamnonaraeT (HOpMHUPOBAHME U YCBOCHHE TEOPETHYECKOTO
MaTepuana Ha Oaze W3yuyeHUS U CHCTEMaTH3allid MaTepHalioB Y4eOHUKOB, OQUIIHATBHBIX
rOCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MAaTEPHAJIOB C HCIIOJIH30BAHHEM
MH(POPMALIMOHHO-TIONCKOBBIX CHCTEM, KOMIIbIOTEpHOH ceTn MHTepHeT.

5.2. KayecTBO OCBOEHMsS y4e€OHOW JUCUUIUIMHBI HAXOIUTCS B MPSAMOM 3aBUCHMOCTH OT
CTIIOCOOHOCTH CTYJICHTA CAMOCTOSITEIIbHO U TBOPUECKH YUHUTHCS.

5.3.00yuaromumcsi  CleAyeT PYyKOBOJCTBOBATHCS TpaUKOM CaMOCTOSTEIBHOW paboTHI,
ornpezesieHHbIM Pa0OYrM IJIAHOM JUCIMILIMHBI U BBIMOJIHATH BCE IJIAHOBBIC 3a/1aHUs, BbIJaBacMbIe
MpenojaBaTesieM JJIs CaMOCTOSTeNIbHOM paboThl, U IPECTABISTHCS B YCTAHOBIEHHBINA CPOK

6. PekoMenaanmu mo moAroToBKe U cAade aTTeCTalluy MO JUCIUILTHHE

6.1 Ilo qucnumnivHe ACHCTBYeT OAUTPHO-PEUTHHTOBAs CUCTEMA, KOTOPAsi BKIIOYAET TEKYIIHiA
KOHTPOJIb YCIIEBAEMOCTH U MPOMEXKYTOUYHYIO aTTECTALMIO IO UTOTaM OCBOEHHSI TUCIIUILIHHEI

6.2.Ilo aucuumiIMHE NPETYCMOTPEHBI CIENYIOIIME BUABI ATTECTAIlMM: TEKYIIUH KOHTPOIIb,
PYOEKHBIN KOHTPOJIb U TIPOMEKYTOUYHAS aTTECTAIIHS.

2.5.3. Texymuil KOHTpOJIb TOAPA3yMEBAET IPOBEPKY T'OTOBHOCTH CTYAECHTOB K 3aHATHAM,
MOTYT OBITh UCIIOJIb30BAHBI PA3IMYHbBIC TPOBEPOUHBIE 3aJaHHUSL.

6.4. IIpoxoxkeHue KOHTPOJBHBIX PyOeXel M0 UTOraM OCBOCHHS AUCUMUIUIMHBI IPOBOJUTCS B
cepeIuHe U KOHIIE CEMECTpa.

6.5. Drtam TPOMEXKYTOUHOM aTTeCTallMd IO WTOTaM OCBOEHUS [UCHUIUIMHBI B LEJIOM
MoJIpa3yMeBaeT cAavy 3a4yera (3K3aMeHa) U CaMOCTOSTENbHYIO TOJrOTOBKY K HEMY



6.6. Ilpy mOAroToBKE K aTTECTAllMM HEOOXOJMMO IO PEKOMEHJOBAaHHBIM JIUTEPATyPHBIM
UCTOYHHMKAM MpOpadboTaTh TEOPETUYECKHI MaTepual M BHMMATEIbHO W3YYHUTh MaTepuan JIEKIHH,
COOTBETCTBYIOIIUI BOIPOCAaM, BBIHOCUMBIM Ha aTTECTAIHUIO.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAITAM JIJISI TPEIIOJIABATEJIEM

1.006mmue nosnoxxeHus

1.1.I1pu peanuzanuu nporpamMmbl AUCHUILTAHBI UCHIOIB3YIOTCS 00pa3oBaTeIbHbIe TEXHOIOTHH
B (opMe JEeKUUH, MPaKTUUECKUX 3aHSATUI U CaAMOCTOSTEIbHOU paloThHI ¢ HCMOib30BaHHEeM Internet-
PECYPCOB, METOIMYECKUX Pa3paboTOK, yueOHOM, HAyYHO-TIOMYJISIPHON 1 HAYYHOH JIUTEPATYPHI.

1.2.Ha nepBOM 3aHATHH NPENIOAABATEND:

3HAKOMUT CTYJEHTOB C LEISIMU U 3aJa4aMH MPEnojaBacMOil TUCUUIUIMHBI, ONpPENeNsieT ee
MECTO B 00pa3oBaTeIbHOM Mporpamme, 0003HAUAET MEXKIUCIUIIIHHAPHEIE CBSI3H;

YTOYHSIET HAMOJHEHHWE JIEKUMH M IUIaHbl TNPAKTUYECKUX (CEMUHAPCKUX, J1a0OpaTOPHBIX)
3aHATUA B COOTBETCTBMM € pabodeil mporpaMmoil JUCIHMIUIMHBL, ¢ Y4€TOM KOHTHHI€HTa M YPOBHS
MIOATOTOBKH CTY/ICHTOB;

PEKOMEHJIyET OCHOBHYIO M JIONIOJIHUTEJIbHYIO JIUTEpaTypy I YCHEHUIHOTO OCBOCHHMS
JUCLUIIIUHBI;

JOBOJUT JIO CBEJICHUS CTYACHTOB CUCTEMY OLICHKH 3HAHWIA.

2.PexoMeHjaluu 1o NOAroTOBKE U MPENOAaBaHUIO TUCIUILIAHBI

2.1. PekoMeH1aluu 1o MOATOTOBKE U MPOBEICHUIO JICKIUH:

2.1.1.1lenp nexuuu - OpraHU3alUsl IIEJICHANPABICHHON TO3HABATEIbHON JEATEeIbHOCTH
CTYACHTOB TI0 OBJIQJCHUIO MPOrPAMMHBIM MaTepHajoM ydeOHOH aucuumuuHel. [lpm  3TOoM
JIEKIMOHHBII MaTepuan pEeKOMEHAYEeTCSl TOCTOSIHHO aKTyalu3HpoBaTh (BHOCUTH 3aMeyaHWUs,
JIOTIOJTHEHUS, TIOSICHEHUS U T.[1.).

2.1.2. K TUOMYHBIM CTPYKTYPHBIM 3JIEMEHTAM JEKLUWU OTHOCSATCA: BCTYIUIEHHE, OCHOBHAs
4yacTh, 3aKII0YeHUE. B Hauane nexkuuu npenojaBaTeilb HA3bIBAET TEMY JIEKIIMM, OCHOBHBIE BOIIPOCHI,
BBIHOCUMBIE Ha JIEKIMIO, YKa3blBA€T OCHOBHYIO U JIONOJIHUTEIBHYIO JIUTEpaTypy U T[JaBbl U
naparpadsl B Heil, I/1e U3N0KeH Marepuai jekuuu. [locie kaxaoro pasaena aenaroTcs 00o0maromme
BBIBOJIBI M TAIOTCSI YKA3aHUs [0 CAMOCTOATEIBHOM paboTe Ha/l MaTepHaIoM JICKIIHH.

2.1.3 PexkoMmeHayeTcss MaKCHMajbHO HCIIONB30BaTh HArJSIIHBIE TIOCOOMS M TEXHHUYECKHUE
cpenctBa oOydenus. [ns aToro pazpabaTsiBatoTcs npe3eHTanuu. Kaxkaplid cinaii J0JKeH colepxKaTh
OCHOBHBIE TOJOXEHUSI U CONPOBOXKAATHCS JIONOJHUTEIbHBIMH TMpPUMEpPaMH M TOSCHEHUSMU
MIpEno1aBaTeis.

2.2. PexoMeH1a1iuu MO MOJTOTOBKE U MPOBEACHUIO MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHI:

2.2.1. llenp mpakTHYeCKUX (CEMUHAPCKHX) 3aHATHH - MPEAOCTaBICHHE BO3MOXKHOCTEH IS
yIIyOJIeHHOTO W3YYEeHHUS TEOPUH, OBJIAJCHHUS TMPAKTUYECKUMH HABBIKAMH U BBIPAOOTKH
CaMOCTOSITENIFHOT'O TBOPYECKOTO MBIUICHHS y CTYJAeHTOB. Ha KakIoM TakoM 3aHSATHH 00ydaroIuecs
pelIaoT NPaKTHUYECKUE 33JaYd U JIEMOHCTPUPYIOT PE3yJbTaThl BBINOJIHEHMS JAOMAIIHETO 3aJaHMus,
BBIJIAHHOT'O Ha MPEAbIAYLIEM 3aHATHH.

2.2.2. JInsg MaKCUMaJIbHOTO YCBOEHUS TUCHHUIIIIMHBI PEKOMEHAYETCS pEeIEHUE 3a/1a4 CTYACHTOB
o MaTepuajaM JIeKIUA W TpakTudeckux padoT. [logbopka 3amaHuii OCYIIECTBIISIETCS Ha OCHOBE
M3YYEHHOTO TEOPETHYECKOro MaTepuana. Takoil moaxo/1 MO3BOJISIET OBBICUTh MOTUBALUIO CTYJEHTOB
[IPY KOHCIIEKTUPOBAHUH JIEKIIMIOHHOI'O MaTepuasia.

2.3. PexomeHgalMy o OpraHu3aliui pyKoBOJICTBA CAMOCTOSTENbHOM paboToil cTy1IeHTOB



2.3.1. CamocrostenbHast paboTa mpeanosiaraeT GOpMUPOBAHUE U YCBOCHHE TEOPETUYECKOTO
MaTepuasa Ha ©0a3e WM3Y4YeHHS M CHUCTEMAaTH3allMM MaTepHuajoB Y4eOHHMKOB, OQHIIMATbHBIX
rOCy/apCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTHUBHO-CIIPABOYHBIX MaTE€PHAJIOB C HCIIOJIb30BAaHUEM
MH(OPMaLIMOHHO-IIOUCKOBBIX CUCTEM, KOMITbIOTEPHOI ceTn HTepHeT.

2.3.2. B xone pyKoOBOACTBa CaMOCTOSITEIFHOM PabOTOM CTYyCHTOB IPETOIaBaTelb MPUOOIIaeT
UX K HAyYHOMY TBOPYECTBY, IOUCKY U PELICHUIO aKTyaJbHBIX COBPEMEHHBIX IPOOIIEM.

2.4. PexomeHqanMy 1o NOATOTOBKE U MPOBEJEHUIO J1a00paTOPHBIX paboT:

2.4.1.JIaboparopHasi (mpakThueckas) paboTa - 3TO Takoi MeToj OOy4eHHs, MPU KOTOPOM
o0yyaromuecs 1oji pyKOBOJCTBOM IPENOAaBaTeNs U 10 3apaHee HAaMEUCHHOMY IUIaHYy HPOJEIbIBAIOT
OTIBITHl MJIM BBINOJHSIOT ONPEJECIICHHbIE NPAKTUUECKUE 3a/laHusl U B MIPOLIECCE UX BOCIPUHUMAIOT U
OCMBICTIMBAIOT HOBBIN Y4eOHBIN MaTepHa.

2.4.2.1lpoBenenue n1abOpaTOPHBIX pabOT BKIOYAET B CeOSl CIEAYIONIUE METOIUYECKHE
MIPUEMBI:

- IOCTAaHOBKY T€MBbI 3aHATUH U ONpeeIeHNe 3a1a4 JJab0paTOPHO-NPAKTUIECKOM padoThI;

- OIpeieIeHre MOoPsJIKa J1a00PaTOPHO-IIPAKTUYECKON pabOThI U OT/AEIbHBIX €€ ITAlOB;

- HENOCPEACTBEHHOE BBINOJHEHNUE J1A00pAaTOPHO-NPAKTHUECKOW paboThl yYalUMHUCA MU
KOHTPOJIb NPENOAABATENS 32 X0A0M 3aHIATUI U COOII0IEHUEM TEXHUKU 0€30IaCHOCTH;

- MOJIBEJICHHE HUTOTOB JIAOOPAaTOPHO-IPAKTUUECKOH paboThl U (hopMyTupoBaHHE OCHOBHBIX
BBIBOJIOB.

2.4.3 [IlpenomaBatenb MPOBEpSET Pe3yJIbTaThl  BBITOJHEHUS J1a00OpaTOpHON  paboTHI,
oopmieHHOW yuammMMHUCS B BHIE OTYeTa, (GOpMa U COJACPKAHHE KOTOPOTO OMpPEIEIISIOTCS
COOTBETCTBYIOIIMMHU PEKOMEHIAIIUSIMU, IPUBECHHBIMU B JJA0OPATOPHOM MPAKTUKYME AUCLUTUIHHBI.

2.4.4. OueHKH 3a BBITIOJIHEHHE J1a0OpPaTOPHON pPabOTHI SBISIIOTCSA TOKA3aTeNsIMHU TEKYIICH
YCIIEBAEMOCTH YYaLIUXCs 110 Y4eOHON AUCIUIIIUHE.

2.5. PexomeHauy no OCyIECTBICHUIO KOHTPOJIS 3HAaHUHM 00ydaeMbIX

2.5.1. llo pucuurnuuHe JeHCTBYeT OaJUIbHO-PEHTHHIOBAs CHUCTEMa, KOTOpas BKJIIOYAET
TEKyIIMA KOHTPOJIb YCIIEBAEMOCTHM M IIPOMEKYTOYHYIO AaTTECTAllMI0 II0 HUTOraM OCBOCHHUS
JUCLUILIMHBI

2.4.2. Ilo nucuuIUIMHE TPETYyCMOTPEHBI CIEAYIOLUIME BUJbl aTTECTALUMU: TEKYLIUH KOHTPOJIb,
pyOexHBIN KOHTPOJIb U UTOIOBAsI ATTECTALIMSL.

2.4.3. Texymuil KOHTPOJIb MMOJAPA3yMEBAET MPOBEPKY F'OTOBHOCTH CTYJAEHTOB K JIEKIIMOHHBIM,
MIPAKTUYECKUM 3aHATHSAM, MOTYT ObITh HCIOJIb30BAHBI PA3IMYHbIC IPOBEPOYHBIE 3aJaHMHSL.

2.4.4. IIpoxox/ieHue KOHTPOJIbHBIX pyOexel 1o UToraM OCBOCHHUs JUCLUIUINHBI IPOBOIUTCS B
CEpEeMHE U KOHLIE CEMECTPA.

2.4.5. Dran nNpoMEKyTOYHOW aTTeCTallud II0 WTOraM OCBOEHMS [UCLUUIUIMHBI B LIEJIOM
MoJipa3yMeBaeT NpuéM 3auera/sK3aMeHa U CaMOCTOSTEIbHYIO OJATOTOBKY K HEMY.

ABTOpP(BI):

MacnennukoB Cepreii [laBnoBuy, 1.T.H., TOIEHT






