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«HauunoHaIbHBIN UCCIEN0BATENBCKUN sAepHBI YHUBEpcUTeT «MUDI»

NMHCTUTYT ®U3UKO-TEXHUYECKUX UHTEJUIEKTYAJIBHBIX CUCTEM

KA®EJIPA ITPUKJIAJHOM SJIEPHON ®OU3UKU

OAOBPEHO YMC UDTHUC
[IpoToxoin Ne 1

ot 28.08.2024 .

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

OJIEKTPOTEXHUYECKASA 1 SJIEKTPOHHAS CXEMOTEXHUKA

Hanpasnenne moarotoBku [1] 15.03.04 ABTOMaTu3aIusi TEXHOJIOTUYECKHUX MTPOIIECCOB
(cerManbHOCTD) Y TIPOU3BOICTB
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AHHOTANIUA

B mnporpaMme WH3705KE€HBI OCHOBHBIE CBOMCTBA, METOABI pacyeTa M aHajau3a JIMHEHHBIX
JJIEKTPUYECKUX LENEH B CTALMOHAPHBIX M IEPEXOJHBIX pEexXUMax. PaccmaTpuBaroTCs OCHOBHBIE
[IACCUBHBIE 3JIEMEHTBl 3JEKTPOHHBIX YCTPOMCTB. AHAIU3UPYIOTCS BOIPOCHl PACHpPOCTPAaHEHUs
HMITYJIbCHBIX M TAPMOHHYECKUX CUTHAJIOB B IIACCUBHBIX LEMAX C COTPEAOTOYCHHHBIMM ITapaMETPAMMU.
OOcyxnaroTcs OCHOBHBIE CBOMCTBA MOJYINPOBOJHUKOBOW 3JIEMEHTHOM Oasbl: JMOAOB, IOJEBBIX,
OUIIONIAPHBIX TPaH3UCTOPOB. OOCYXIAIOTCSI OCHOBHBIE MPHUHLMIIBI IIOCTPOEHUS HUMILYJIbCHBIX
VCTOYHUKOB IIUTaHMS PAJHOAIIEKTPOHHOH alapaTypsl.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTAUCIHUILIAHBI

L[eJIBIO KypcCa ABJISCTCA 3HAKOMCTBO CTYACHTOB C OCHOBAMH TCOPUU IDJICKTPUUYCCKHUX LIGHGI;’I,
OJICKTPOHHUKHU U CXCMOTCXHHKHU. qDOpMHpOBaHI/IC Y CTYACHTOB HABBIKOB aHalIM3a 3JICKTPUYCCKHUX CXEM
IIpHU TapMOHUYCCKUX W UMITYJIbCHBIX BO3HCﬁCTBHﬂX, YMCHHA MMPUMCHATH PACUCTHBIC MCTOABI aHAaJIM3a
MNEPCXOAHBIX MPOLCCCOB B JIMHEHHBIX OJICKTPUYCCKUX LECIIAX, BI)Ipa6aTI)IBaHI/IC Y CTYACHTOB BBICOKOH
KYJIbTYPbl MBIIUICHHUSA, TOTOBHOCTH K O606H.[CHI/IIO, AHAJIIN3y, KPUTHUYCCKOMY OCMBICICHULO,
CUCTCMATHU3AallUN U TIPOTHO3UPOBAHHUU IIPpHU HPOCKTHPOBAHUHN U IKCILTyaTalluU BHGKTpO(I)I/ISI/I‘IeCKI/IX
YCTAaHOBOK.

2. MECTO YUYEBHOU JUCIUILIAHBI B CTPYKTYPE OOII BO

Hacrosimmass yuyeOHasi AMCHUIUIMHA SIBISIETCS HEOOXOIMMOW TpU TOATOTOBKE CTYICHTOB,
CTICHUANM3UPYIOUINXCS B OOJIACTH HCCIENOBAHHUA SACPHO-PU3UUECKUX U AIEKTPOYUINIECKUX
MIPOLIECCOB, UMITYJIbCHOM U CHMJIIBHOTOYHOM 3JIEKTPOHUKH, a TaKKe MPU KOHCTPYHPOBAHUH DJIEMEHTOB
aBTOMATHUKH, FIEKTPOHUKH U 3IEKTPOYU3NUECKOro 000py10BaHUS.

JUis  yCHenmHOro OCBOEHMsI JAWUCHUIUIMHBI CTYACHT JOJDKEH 3HaTh: o0y (usmky,
TEOPETUYECKHE  OCHOBBI  JJIEKTPOTEXHHKHM, MaTeMaTHYECKMM  aHalu3, TEOpUI0  JIMHEMHBIX
NEKTPUYECKUX LIENEHN IS UMITYJIbCHBIX CHCTEM.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

YHuBepcanbHbie U(1in) o0menpopeccuoHaIbHbIe KOMITETCHITHH

Kon u HanmeHoBaHue komreTeHIIMd Koy M HAMMEHOBaHHE UHIUKATOPA TOCTHIKCHUS
KOMITETCHIIUH

OIIK-1 [1] — CiocoOeH mpuMeHSITh 3-OIIK-1 [1] — 3HaTh: METOIbI MATEMATUIECKOTO aHAJIHM3a U

€CTECTBEHHOHAYYHBIE U MOJICTTHPOBaHUS B IPO()EeCCHOHATBHON IS TEITLHOCTH

OOIIeH)KEHEPHbIE 3HAHUS, METO/IbI V-OIIK-1 [1] — YMeTh: NPUMEHSATh METOIbI

MaTeMaTU4eCKOro aHaIn3a 1 MaTeMaTH4eCKOro aHAIH3a U MOJICIIUPOBAHUS JUISl PEIICHHSI

MOJICTTUPOBAHHS B MOCTABJICHHBIX 33124

podecCHOHATBHOM AATETLHOCTH B-OIIK-1 [1] — Bnagets: MeTogaMyu MaTeMaTHIECKOTO
aHaJIM3a U MOJICITUPOBAHUS [UIsl PEIICHHS TOCTABICHHBIX
3ama4y

OIIK-11 [1] — Cnocoben mpoBoauth | 3-OINK-11 [1] — 3HaTh: aIrOPUTM U METOJIbI TPOBEICHUS




Hay4HbIE DKCIIEPUMEHTEI C
HCIIOJIb30BAaHUEM COBPEMEHHOIO
HCCIIEI0BATEIBCKOr0 000py10BaHUS U
puOOpPOB, OLIEHUBATH PE3YIILTATHI

HUCCIIETOBAHUN

HAYYHBIX SKCIICPUMEHTOB, AIbTEPHATHBHBIE CITOCOOBI
MOJTyYCHHsI KOHEUHOTO Pe3yJsibTaTa

V-OIIK-11 [1] — YMeTh: mIaHupPOBaTh, OCYIIECTBIIATH
MOJITOTOBKY ¥ BBIMOJIHEHUE IKCIIEPUMEHTAIbHBIX
WCCIICIOBAaHHH, IPOBOUTH PACUYETHI U AKCIICPUMEHTHI 110
3aJaHHOMY anroputmy. Mcmonb30BaTh COBpeMeHHOE
HCCIIEIOBATEIILCKOE 000pYI0BaHUE U TPUOOPHI, OIICHUBATH
pe3yabTaThl UCCIICAOBAHUI

B-OIIK-11 [1] — BaageTs: HaBbIKAMH IIPOBEACHUS
HCCIIeI0BATENBCKUX PadoT, METOIMKAaMU aHaJIH3a U
TUTAHUPOBAHUS SKCIIEPUMEHTATIBHBIX UCCIICTOBAHHMA

OIIK-13 [1] — CriocobeH mpUMEHSTh
CTaHIapTHBIC METO/IbI pacyera Mpu
POEKTHPOBAHUH CHCTEM
ABTOMATH3AIMH TEXHOJOTHYECKUX
IPOIIECCOB M IIPOU3BO/ICTB

IIpOU3BOACTB

3-OI1K-13 [1] — 3HaTh: METOIbI pacyeTa MPOEKTHPOBAHUS
CUCTEM aBTOMATH3aI[UU TEXHOJIOTUIECKUX MPOIIECCOB U

V-OI1K-13 [1] — YMeTh: IpUMEHSTh CTaHIAPTHBIC METO/IbI
pacdera npu MNPOEKTUPOBAHUH CUCTEM aBTOMATHU3AI[UH
TEXHOJIOTHIECKHX MTPOIIECCOB M MPOU3BOJICTB

B-OIIK-13 [1] — Biagets: MeTogaMu pacyera
MPOEKTUPOBAHUS CHCTEM aBTOMATH3AINHU TEXHOIOTHICCKIX
MPOIIECCOB M MIPOM3BOCTB

4. BOCIIMTATEJIbHBINA MIOTEHITAAJ JUCITATLIIAHBI

Hanpasnenus/uenn
BOCITUTaHHUSI
HNuTennexryansHoe
BOCITUTaHUE

3agauu BocniuTanus (Koj)

Co3znanue ycioBHi,
o0ecreunBaroIInX,
(hopMupoBaHHE KYIbTYpPHI
yMmcTBeHHoro Tpyna (B11)

BocmnurarenbHbIi TOTEHIIMAT UCLUIIIINH

Hcnonp30BaHue BOCITUTATEILHOTO
NOTEHIMANA JUCIUILINH TYMaHHTapHOTO,
€CTECTBEHHOHAYYHOTO,
o0menpoecCHOHaIBHOTO U
po(hecCuOHATBEHOTO MOAYJIS JUIst
(bopMUpPOBaHUS KYTbTYypPbl YMCTBEHHOTO
TPyJia MOCPEICTBOM BOBJICUCHHSI
CTY/IEHTOB B y4eOHBIE HCCIIEIOBATEILCKUE
3aJ1aHusl, KYPCOBBIC pabOTHI U JIp.

ITpodeccruonanbHoe U
TPYIOBOE BOCITUTAHUE

Coznanue yciosui,
o0ecIeynBaronux,
(dhopMupoBaHue rTy00KOTO
TMOHHUMAaHUS COITHAIbHOMN
ponu npoceccun,
MO3UTUBHON Y aKTUBHOMN
YCTaHOBKH Ha IIEHHOCTHU
M30paHHOM CIIEIUATBLHOCTH,
OTBETCTBEHHOTO
OTHOIICHHUS K
npodeccroHanbHOM
nesTeNnbHOCTH, TpyAy (B14)

1.Micnonp30BaHne BOCIUTATEIBHOTO
NoTeHIaJIa JTUCIUITIINH
€CTECTBEHHOHAYYHOT'0 U
obmenpodeccnoHaTbHOTO MOTYJIS JIJIS: -
(dbopMHpOBaHUS TO3UTUBHOTO OTHOILIEHHS K
npodeccun nHXeHepa (KOHCTPYKTOopa,
TEXHOJIOTa), TOHUMaHHMS €€ COLMATbHOM
3HAYUMOCTH U POJIU B OOIIECTBE,
CTpEMJIEHUS CIIeI0BaTh HOpMam
poeCCHOHATLHON 3TUKH TIOCPEICTBOM
KOHTEKCTHOT'O 00yUYEHHsI, PEeLIeHHUs
MMPAKTUKO-OPUECHTHPOBAHHBIX
CUTYaIlMOHHBIX 33Ja4. - ((OPMUPOBAHUS
YCTOMYMBOTO MHTEpPECA K
npodecCHOHATILHOM J1eATeTbHOCTH,




CITOCOOHOCTH KPUTHUUYECKH,
CaMOCTOSITENIBHO MBICIIUTh, IOHUMATh
3HaYMMOCTb IIPOPECCUU IOCPEICTBOM
OCO3HAHHOTI'O BbIOOpa TEMaTUKU IPOEKTOB,
BBITIOJIHEHUS IPOEKTOB € MOCIEAYIOIEN
nyOJIMYHOI Mpe3eHTaluel pe3yIbTaToB, B
TOM 4Hciie 000CHOBAaHMEM UX COLMAIbHON
U IIPAaKTUYECKON 3HAYUMOCTH; -
(bopMHpOBaHUS HABBIKOB KOMaH/IHOM
paboThI, B TOM YHCIIE PeaTn3aluu
pasIMYHbIX MPOEKTHBIX poJieil (uzep,
WCIIOJIHUTEIIb, aHAJIUTUK U TIP.)
IIOCPEACTBOM BBINIOJIHEHHSI COBMECTHBIX
poekToB. 2.Mcnonb30Banue
BOCIIMTATEIBLHOIO IIOTCHIIMAIIA
JUCLUIUINHBI « DKOHOMMKA U YIIPaBJICHUE B
IIPOMBIIIJIEHHOCTH Ha OCHOBE
MHHOBAIIMOHHBIX MOJXOJ0B K YIPaBJIECHUIO
KOHKYPEHTOCIIOCOOHOCTBIOY,
«Opuaudeckre ocHOBBI TPO(heCCUHATBHON
JESATeIbHOCTH JUISL: - GOpMUPOBaHUS
HABbIKOB CUCTEMHOT'O BUICHUSI POJIU U
3HaYMMOCTHU BbIOpaHHOMU Mpodeccuul B
COLIMAJIbHO-3KOHOMMYECKUX OTHOLLIEHUSX
yepe3 KOHTEKCTHOE 00ydyeHue

[Tpodeccrnonansuoe Co3znanue ycioBHi, Hcnosnp30Banne BOCIUTATENBHOTO
TPYJIOBOE BOCIIHUTAHUE o0ecrevnBaroInX, MOTEHIIMaNa TUCIUILINH
dhopmupoBanue ob1enpodecCuoHaTBLHOTO MOYJIS JJIS: -
TICUXOJOTHYECKON (dbopMUpOBaHUS YCTOMYMBOTO HHTEPECA K
TOTOBHOCTH K npoeCCHOHATILHON IeTETFHOCTH,
npogeccuoHaTbHON MOTPEOHOCTH B IOCTHKEHUU PE3yibTara,
NEeSITeTbHOCTH TIO MOHUMAaHUS ()YHKIIMOHATEHBIX
n30paHHO# ipodheccuun o0s13aHHOCTEN U 3a/1a4 U30paHHOU
(B15) npodeccuoHanbHOMN e TeNIbHOCTH,

qyBCTBa MPO(}HeCcCHOHAIBHOM
OTBCTCTBCHHOCTHU YC€PE3 BBITIOJIHCHUC
y4eOHBIX, B TOM YHUCIIE MPAKTHUYECKHX
3aJIaHU, TPEOYIOIIUX CTPOTrOro
cOO0ITI0/IEHUS! TTPABHJT TEXHUKH
0€30MMacHOCTH U UHCTPYKIUH Mo padoTe ¢
000pyI0BaHUEM B paMKax J1abopaTopHOTro
MIPaKTUKyMa.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILJIUHBI

Pa3nensl yueOHON AMCHUIUIMHBIL, X 00BEM, CPOKH U3yYeHHS U (POPMBI KOHTPOJIS:
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6 Cemecmp
1 | IlepBsiii pa3aen 1-8 16/8/8 25 KH-8 3-OI1K-11,
VY-OIlK-11,
B-OITK-11
2 Bropoii paznen 9-15 | 14/7/7 25 KH1-15 | 3-OIIK-1,
VY-OIIK-1,
B-OIlIK-1,
3-OI1K-13,
Y-OI1K-13,
B-OI1K-13
HUmoeo 3a 6 Cemecmp 30/15/15 50
KoHTpoJbHbIE 50 C) 3-OI1K-13,
Meponpusitust 3a 6 V-OIIK-13,
CemecTtp B-OIIK-13

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OamioB JojbkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U

(wm) sK3amMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYILEr0o KOHTPOJISI U aTTECTALUU Pa3AEIIoB:

O0o3uauenue | ITo1HOE HAMMEHOBAHME

KN KoHTpoJb 110 uToram
€] DK3aMeH
KAJIEHJAPHBIN IIJIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
6 Cemecmp 30 15 15
1-8 IlepBbiii pa3nea 16 8 8
1-2 OCHOBBI TEOPHUH IICKTPUYECKHUX LieMeH Bcero ayuTopHbIX 4acoB
DnekTpuueckas 1enb. 3akoHsl Kupxroda. [Ipumenenne 4 ’ 2 ’ 2
3akoHOB OMma u Kupxroda npu ananuse TuHEHHON Ounaiin
AJIEKTPUYECKOM e, MeTo1 KOMITJIEKCHBIX aMIUIUTY/I. 0 0 0
AKTHBHas1, peakTHUBHAs U MOJIHAasg MOITHOCTH. MeToa
SKBUBAJICHTHOTO TeHEepaTopa. MeTo/ y3JI0BbIX MOTEHITUATIOB.
Pe3onaHchl TOKOB 1 HanpsikeHUH. BEeKTOpHBIE THarpaMMmal.
B3anMHast ”HIYKTUBHOCTh. AHAJIN3 MHIYKTHBHO-CBSI3aHHBIX
LICTICH.
3-4 IlepexoaHble MpoLecchl B JJIEKTPUYECKHUX HENsAX ¢ Bcero aynutopHsix 4acoB
COpeJ0TOYeHHBIMHU apaMeTpPaMu 4 |2 |2
[IpaBuna kommyranuu. Knaccuueckuii Metos pacuera Omnnaiin




MepEeXOIHbIX TporieccoB. [IpuMmenenne mpeodbpazoBaHus
Jlannaca K pacuety nepexoHbIX MPOLECCOB. JKBUBAJICHTHbIC
orepaTopHbie cxeMbl. [Tepexos oT n300pakeHUs K OpUTHHAITY.
Teopema paznoxenus. PacueTr nepexoHbIX MpoIIECCOB B
LIETSIX ¢ UCTOYHHUKAMU CJIOXKHOTO curHana. [lepexoanbie
dbynkumnn nenu. Materpan roamens

JJieMeHTHas 0a3a 3JIEKTPOHHBIX YCTPOIiCTB
[TomynpoBoaHuku. CTPYKTYpBI OJTYITPOBOJAHUKOB.
OHepreTudeckue ypoBHU U 30HbI. Hocurenu 3apsna.
[TomynpoBOIHUKOBBIE MIEPEXOIbI U KOHTAKThI. DJIEKTPOHHO-
ABIPOYHBIC ICPEXOJbI, UX CBOMCTBA U XapaKTCPUCTHUKH.
ITomynpoBosHUKOBBIE 110/bl. CTAaOUIUTPOHBL. 3alIUTHBIE
nuonbl. Bapuctopsl. bunossipabie TpaH3UCTOPHI: IPUHIUI
NeUCTBUS, XapaKTEPUCTUKU U apaMETPBHI.

[ToneBple TPAaH3UCTOPBL, UX XAPAKTEPUCTUKU U IAPAMETPHI

Bcero ayuTopHbIX 4acoB

4 |2 |2

Ownnaiig

0 0 0

OnrTo3/1eKTPOHHBIE NPUOOPBI, HHTErPAJIbHbIE
MHKPOCXeMbI, YCHJIUTEJIH

OnTo31eKTpOHHBIE TPUOOPHI: POTOPE3UCTOPHI, POTOINOIBI,
(OTOTPAH3UCTOPHI, CBETOIUOIBI U OTITPOHEI.

NuTerpanbubie Mukpocxembsl. Kpatkue cBenenus o
TEXHOJIOTUAX UX U3TOTOBJICHUSA.

[TonynpoBOIHUKOBBIE ¥ THOPUAHBIE MUKPOCXEMBI, CPAaBHEHUE
I10 OCHOBHBIM IIapaMETpaM.

Ycunurenu, knaccupukais, OCHOBHBIEC TapaMETPhI.
AMHJII/ITYI[HO-LIaCTOTHI)IG, (1)8,3OIIaCTOTHI)Ie 1 ICPCXOAHLBIC
XapaKTepUCTHKU. JInHeilHbIe 1 HETUHEIHbIE UCKAKEHMS,
IOTYMBI 1 IIOMCXH.

[Ipocreiine TpaH3UCTOPHBIE YCHUIIMTENIbHBIE KaCKabl. CXeMbl
C OOIIKMM SMUTTEPOM U OOLIUM KOJIIIEKTOPOM.

Bcero AYJUTOPHBIX YaCOB

4 |2 |2

Ownnaitg

0 0 0

9-15

Bropoii pazaea

14 7 7

9-10

HNuTerpanbHbie onepauoHHble YCHINTEH

OO6partHble cBsA3H, Knaccupukaiys. Biausaue oOpaTHbIX cBs3el
Ha OCHOBHBIE XapaKTEPUCTUKH U MapaMeTphl YCUIIUTENEH.
YcToiunBOCTh 1enel ¢ 0OpaTHBIMM CBSA3SIMU, BOSHUKHOBEHHE
BO30YKICHUI.

WuTterpanbuble onepanuonHsle yeunutenu (OY). OcHOBHBIE
kackanpl OY. Xapakrepuctuku u napameTpsl OY.
OmnepalnvoHHbIE YCUITUTENN 00IEro MPUMEHEHHS.
CrneunanusupoBanHble OY: npeln3uOHHBIE,
OBICTPOJICHCTBYIOIINE, MUKPOMOIIIHBIE, MOIIIHBIE,
IPOrpaMMUpPYyEMBIE.

Bcero ay1uTopHbIX 4acoB

4 IE |2

Onnaity

0 0 0

11-12

Ilenn Ha OCHOBE ONEPALMOHHBIX YCHJIHNTEJIeH
WNuBepTupyromue, HeMHBEpTUPYIOLIUE, NudPepeHnanbHbIe U
CYMMHUPYIOIIIE YCUIIUTENIN HAa OCHOBE MUKpocxeM OVY.
Ycunurenu Ha ocHoBe OV ¢ HETMHEHHBIMU 00PATUMBIMU
CBSI3SMU: JIorapu(MuUeckue, 3KCcronoTeHuuanpuele. Llenu Ha
ocHoBe OV ¢ 4acTOTHO-HE3aBUCUMON OOpaTHOM CBS3bIO:
3apsiI0BO-UYBCTBUTEIIbHBIE YCHUIIUTENH, TU(PPEepEeHIINATOPBI U
UHTErpaTopbl. AKTUBHBIE PUIBTPHI. THUIIBI alPOKCUMAIIHH.
AKTHUBHBIE 3B€HbsI, UX peanu3anus Ha OY. I'enepaTopsl
CUHYCOMIaJIbHBIX KOJICOaHUH.

Bcero AYJJUTOPHBIX YaCOB

4 IE |2
Ownnaitg
0 0 0




13-14

NmnysibcHBIE HCTOYHUKH UTAaHUA POA

VlcTouHMKM NUTAHUS 3JIEKTPOHHOM anmnapaTypsl, TpeOOBaHUs
K HUM B 9KCIIEPUMEHTAIBHBIX (PU3NYECKUX YCTAHOBKAX.
ITpuHIUIIBI TOCTPOEHUS CTAOMIN3AaTOPOB HANPSKEHUS U TOKA.
Hcnonp3oBanue OY B crabunuzaropax. MHTErpanbHbIe
MHUKPOCXEMBbI CTaOUIM3aTOPOB, UX OCHOBHBIE MTApAMETPhI U
ocoOeHHOCTH NpuMeHeHHst. DOPMUPOBATENN MPSAMOYTOIBHBIX
uMIynbcoB. Kitroun Ha OUIIOISIPHBIX U MOJIEBBIX
TPAH3UCTOPAxX, bUIOJSPHBIX TPAH3UTOPAX C U30JIUPOBAHHBIM
3aTBOPOM. IIpHHIINIIBI TOCTPOEHMS T€HEPATOPOB UMITYJIbCHBIX
CUTHAJIOB.

Mukpocxemsl Ul UMITYJIbCHBIX UCTOYHUKOB ITUTAHUS.
NmnynscHbie uctoynuky nuranus ¢ MM u UMM
ynpasieHueM. OCHOBHBIE CXEMbI CHJIOBBIX KaCKal0B
npeoOpazoBareseil HalpsHKCHHUS.

Bcero ayuTOpHBIX 4acoB

4 |2 |2
Ownnaiig
0 0 0

15

I'enepaTopbl UMIIYJILCHBIX CHTHAJIOB M MX CXeMOTEXHHKA
JInHelHble HCTOYHUKY ITUTAHKUS U UX IPUMEHEHUE.
I'enepaTopbl UMITYJIBCHBIX CUTHAJIOB HA MUKpocxemax OV:
OJTHOBHOPATOPHI M MyJIbTHBHOPATOPHL. | 'eHepaTOpsI INHEHHO-
M3MEHSIOIIEr0Csl HaNpsHKEHUs, 00LIe TPUHIUITBI
IIOCTPOEHHUSI, peanu3alus Ha OCHOBE MUKpocxeM OVY.
OnHOTaKTHBIE U ABYXTaKTHBIE CXEMBI MOJIYIIPOBOJHUKOBBIX
IeHEpaTOPOB UMITYJIbCHBIX HalpspKeHUH. CXeMOTEeXHHUKA
(YHKIHMOHAJIBHBIX Y3JI0B UMITYJIbCHBIX HCTOYHUKOB ITUTAHUS

Bcero AYJJUTOPHBIX YaCOB

2 |1 |1
Ownnaitg
0 0 0

COKpaH_IeHHBIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

Oo0o3nauenue | [lo1HOEe HAMMEHOBAHHE

9K OIEKTPOHHBIN KypC

IIM ITonHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBBIE JCKIIUU

BM Buneo-marepuainst

AM Aynuo-marepuansl

I1p3 IIpesenTanuu

T TecTsl

5CM DJIEKTPOHHBIE CITPAaBOYHBIE MAaTEPUAIb
ncC W HTEepaKTUBHBINA CaWT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansaTuii / Conepxanue

6 Cemecmp

1-4

J1eMeHThbI " mapaMeTpbl 3JICKTPUICCKHUX Heﬂeﬁ MEPEMECHHOT0 TOKA
I/I3yqa}0Tc;1 MaCCUBHBLIC LICTIM ITPU TApMOHHUYCCKOM BOSﬂCﬁCTBHH, CXCMBI BBITIPSAMIICHUS

HAIPsOKCHU A, XapaKTCPUCTUKH ITOJYITPOBOAHUKOBBIX JHUOJ0B

CuioBble MOJYPOBOJHUKOBBIC KOMMYTATOPbI B CUCTEMAX IIUTAHUA

3J1eKTPO(PU3NYECKOIl annmapaTypbl

I/I3yqa}0Tcs{ PCKUMBI pa60TBI TPAH3UCTOPOB B YCUIIUTCIIBHOM U KIHOYCBBIX PCIKUMAX,

JpaliBepbl YIIPaBJICHHS MOJIEBBIMU TPAH3UCTOPAMHU.

NmnysbcHbIe HCTOYHUKH IUTAaHUA POA

OCHOBHBIE CXEMBI MOCTPOCHUSA OJHOTAKTHBIX U JIBYXTAKTHBIX Hpe06pa3OBaTeneI71

HaITPpSIPKCHU S




13-15

CucremMa NUTAHUS UMILYJIbCHOTO HETPOHHOI0 TeHepaTopa
N3yvaercs cTpykTypa U IpUHLUI pPaOOTHI CUCTEMbI UMITYJIbCHOTO TUTaHUsI TeHepaTopa
HEHTPOHOB JUIsl annapaTypbl reopU3nIeCcKNX UCCIeIOBAaHUN CKBAKUH

TEMbI ITIPAKTUYECKUX 3AHATUN

Henean

Tembl 3ansaTnii / Conep:kanue

6 Cemecmp

1-2

OCHOBBI TEOPHH IJTEKTPUYECKHUX Hernei

Onexrpuueckas 1enb. 3akonsl Kupxroda. [lpumenenue 3akonoB Oma u Kupxroda npu
aHaJM3e JMHEHHOW AJIEKTPUUECKOM e, MeTo KOMIIEKCHBIX aMIUITUTYA. AKTUBHas,
pEaKkTUBHAs U MOJIHASE MOUTHOCTH. MeTO/] 9KBUBAJICHTHOT'O reHepaTopa. MeTo1 y3J10BbIX
MOTEHITMAI0B. Pe30HaHCHI TOKOB U HanpspKeHU. BekTopHble nuarpammel. B3anmuas
WHJIYKTUBHOCTb. AHAJIN3 UHIYKTUBHO-CBSI3aHHBIX IIETIEH.

IlepexoaHbie MpOLECCHI B JJIEKTPUYECKHUX HEMNsX ¢ COPeI0TOYEeHHBIMM TapaMeTpaMu
[IpaBuia kommyTtanuu. Knaccuueckuii MeToJ] pacyeTa nepexo HbIX MIPOLECCOB.
[Ipumenenue nmpeodpaszoBanus Jlamnaca Kk pacyeTy nepexoHbIX MPOIECCOB.
DOKBUBAJICHTHBIE ONepaTOpHbIC cXeMbl. [lepexon oT n300paxkenus Kk opuruHainy. Teopema
paznoxeHus. PacyeT nepexoaHbIX NPOLECCOB B UEMAX C MCTOYHUKAMU CII0KHOTO CUTHAJIA.
[epexonnsie pyaxmun nenu. MaTterpan Jroamens

JiieMeHTHas 0a3a 3JIeKTPOHHBIX YCTPOHCTB

[TonynpoBoaHuku. CTpYKTYpbl OTYIIPOBOJHUKOB. DHEPreTUUECKUE YPOBHU U 30HBI.
Hocurenu 3apsina.

HOJIyrIpOBOI[HI/IKOBI)IG Nnepexoabl 1 KOHTAKTHI. SJIGKTpOHHO-III)IpO‘-IHI)IG Nnepexoabl, UX
CBOMCTBA U XapaKTEPUCTUKH.

[TonynpoBoHUKOBbIE 110bl. CTaOUIUTPOHBI. 3alIUTHBIE 11O/AbI. BapucTopsl.
bunonspubie TpaH3UCTOPBI: MPUHIIMIT JCHCTBUS, XapaKTEPUCTHKHU U MTAPAMETPHI.
[ToneBple TPAaH3UCTOPBI, UX XAPAKTEPUCTUKU U TAPAMETPHI

OnTo3/1eKTPOHHBIC MPUOOPBI, HHTErPAJIbHbIE MUKPOCXEMbI, YCHIMTEIH
OnTo371eKTpOHHBIE TPUOOPHI: POTOPE3UCTOPHI, POTOINOBI, POTOTPAH3UCTOPHI,
CBETOJMO/IbI U ONTPOHBI.

WNuTerpanbuble MUKpocxeMbl. KpaTkue cBeleHus! 0 TEXHOJIOTHSIX UX U3TOTOBJIECHUS.
[TomynpoBOTHUKOBBIE ¥ THOPHIHBIE MUKPOCXEMBI, CPABHEHHUE 110 OCHOBHBIM ITapaMeTpaM.
Ycunurenu, knaccupukaiys, OCHOBHbIE TapaMeTpbl. AMIUIUTY/IHO-4aCTOTHBIE,
(ha30uaCTOTHBIE U IEPEXOAHbIE XapaKTePUCTUKH. JINHEHHbIE U HEIMHEHHbIE NCKAXKEHNS,
IIYMBI U TIOMEXHU.

ITpocreiime TpaH3UCTOPHBIE YCUIUTEIbHBIE Kackaibl. CXeMbl ¢ OOIIMM SMUTTEPOM U
OOHINM KOJUIEKTOPOM.

HNuTerpanbHbie onepanuoHHbIe YCHINTEIH

OO6parnblie cBs3M, Kinaccudukaius. BiusHre oOpaTHBIX CBs3€ HA OCHOBHBIE
XapaKTepUCTHKH U TapaMeTphl yCHIIUTENeH. Y CTOWYMBOCTD LIeNel ¢ 00paTHBIMH CBS3SMH,
BO3HUKHOBEHHE BO30YXKICHUH.

WuTterpanbuble onepanronubie yeunutena (OY). OcHoBHble kackaasl OVY.
Xapaktepuctuku u mapameTpsl OY. OnepaliioHHbIE YCUITUTENH 00IIeTO TPUMEHEHUSI.
CrnenuanusupoBansbie OY: npenu3noHHbIE, OBICTPOICHCTBYIONINE, MUKPOMOIIIHEIE,
MOIIIHbIE, TPOrPAMMHUPYEMBIE.

11-12

[lenu Ha OCHOBE ONMEPALMOHHBIX YCHIIHUTeJIel

WNuBepTupyromue, HeMHBEpTUPYIOIUE, MudGepeHIInaNbHbIE I CYMMHUPYIOIINE YCHIATEIH
Ha ocHOBe Mukpocxem OV.

Ycunurenu Ha ocHoBe OY ¢ HETMHEHHBIMU OOPATUMBIMHE CBSI3SIMU: JTOTapu(MUYECKHE,
sKcnonoTeHuanbHeie. Llenmn Ha ocHoBe OY ¢ 4acTOTHO-HE3aBUCUMOM 00paTHOM CBSA3BIO:
3apsJ0BO-UYBCTBUTENbHbBIE YCUIUTENH, T (epeHIIaTopsl 1 HHTErpaTopbl. AKTHUBHbBIE




¢unbTpsl. TUMBI anmpokcuManuii. AKTHBHBIC 3BEHbsI, uX peanuzanus Ha OY. I'enepatopsl
CHHYCOUJATIbHBIX KOJIEOaHUH.

13-14 | UMnyJabCcHBbIE HCTOYHHKH MUTanusa POA

VlcTOYHMKM NUTAHUS 3JIEKTPOHHOH anmnapaTypbl, TpeOOBaHUS K HUM B SKCIEPUMEHTAIbHbBIX
¢u3nveckux ycraHoBkax. [[puHIMIIBI TOCTPOEHUS CTAOUIM3AaTOPOB HANPSKEHHUS U TOKA.
Hcnonb3oBanue OV B crabuinzaropax. IHTerpajipHble MUKPOCXEMBbI CTA0OMIIN3aTOPOB, UX
OCHOBHBIE MapaMeTPbl U 0COOEHHOCTH NMpUMEHEHHsT. DOPMUPOBATENN MPAMOYTOIBHBIX
uMIynbcoB. Kittoun Ha OUIIOISIPHBIX U MTOJIEBBIX TPAH3UCTOPAX, bUIIOJISPHBIX TPAH3UTOpAX
C U30JIMPOBAHHBIM 3aTBOPOM. [IpHMHIMIIBI OCTPOEHUS TEHEPATOPOB UMITYJILCHBIX CUTHAJIOB.
MuKpocxemsl AJ1s UMITYJIbCHBIX HCTOYHUKOB MUTAaHUs. VIMITyIbCHbIE HCTOYHUKH ITUTaHUS C
INM u YHUM ynpasnennem. OCHOBHBIE CXEMBI CHJIOBBIX KacKaJloB peodpazoBaresei
HapsKEHHUS.

15 I'enepaTopbl UMIIYJIbCHBIX CHTHAJIOB M UX CXeMOTEXHHKA

JIuHeWHbIE HICTOYHUKY NIUTAHUS U UX IIPUMEHeHue. [ eHepaTophl HMITYJIBCHBIX CUTHAJIOB Ha
Mukpocxemax OY: oqHOBHOPATOpPHI U MyIBTUBHOpATOPHI. [ eHepaTophl TMHEHHO-
M3MEHSIOIIEr0Csl HalpsDKEHUs!, 0OLI1e IPUHIUIIBI [IOCTPOEHUS, peain3aliysi Ha OCHOBE
MukpocxeM OY. OHOTaKTHbBIE U IBYXTAKTHbIE CXEMbI [IOJIYIPOBOJHUKOBBIX T€HEPATOPOB
UMIIYJIbCHBIX HanpspkeHUH. CXxeMOTeXHUKa (YHKIMOHAIbHBIX y3JI0B HMIYJIbCHBIX
VMCTOYHUKOB ITUTAHUs

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

1. MupopManmoHHO-KOMMYHHKAIIMOHHBIE TEXHOIOTUH.

2. Pabora B Masoii rpymrie.

3. Onepexatoniasi cCaMOCTOSITENIbHAs padoTa.

®opmbI Opranu3anuy y4eOHoro mporecca:

1. Jlekuun.

2. IlpakTiyeckue 3aHATHS U 1abopaTOpHbIE pabOTHI.

3. CamocTosiTenbHas paboTa CTYICHTOB.

CopneprkaHue TUCIMITIIMHBI UIMEET KaK TEOPETUUYECKYIO, TaK ¥ MPAKTHUYECKYIO HAlPaBIEHHOCTb.
[IpenoaBanre 3TOro Kypca HampaBiIeHO Ha TMOJIyu€HHE NPAKTUYECKUX HABBIKOB B 001acTH
pa3pabOTKU U IKCILTyaTallMA CXEM DIIEKTPOIUTIHUS IEKTPOPHU3MUECKIX YCTaHOBOK. B CBs3M ¢ 3TUM
M3ydeHHe Kypca IMpeanoiaraeT co4eTaHhe TaKUX B3aUMOJIOMONHSIONIMX (GOPM 3aHATHHA KaK JICKIHS,
MPAaKTUYECKOe 3aHATHE, CaMOCTOATENbHAas paboTa ¢ HAaydHBIMH H  y4eOHO-METOJWYECKHMHU
MCTOYHUKAMHU.

JIeKIIMOHHBIN MaTepual OCBELaeT OCHOBHBIE TEOPETHUECKUE MOJIOKEHUSI OCHOBHBIX METOJ/I0B
aHajM3a >JEKTPUYECKUX Iierneil. B mporuecce HM3/105keHUS JIEKLMOHHOTO MaTepualla MPUMEHSIOTCS
JeKIMU-UHPOpPMAIIUU, SJIEKTPOHHBIE CpeAcTBa o0ydeHus (mpe3eHTauuu). lIpakTHueckue 3aHATHSA
MIPOBOJIATCS] METOJIOM AMCKYCCHH, OOCYXKJIEHUS Pe3yabTaTOB MHANBUAYATbHBIX 3aJaHHMH.

B mporuecce ocBoeHMsI Kypca CTYAEHTHI BBIIOJHSIOT LUK JTAOOpaTopHbIX paboT, paboune
3aJJaHAs KOTOPBIX, OPHEHTHPOBAHBI Ha (OPMHPOBAHWE y HHUX HABBIKOB AKTUBHOW TBOPYECKOMH
JESTeTHbHOCTH, HEOOXOIUMOH ISl YCTIETHOTO BHITTOTHEHUS U 3aIIUTHI 3THX PadoT.

7. ®OHJI OHEHOYHbBIX CPEACTB




@DOHJT OLIEHOYHBIX CPEACTB MO JUCIUIUIMHE 00ECeunBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX

pe3yabTaToB 00y4eHHs (KOMIIETEHIIMA W MX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETO,

PyOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS IO JTUCIIHILTHHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HMX OCBOCHHS

IpEe/CTaBIICHA B CIEAyIONIEH TabIuLe:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsITHE
(KII 1)
OIlK-1 3-OI1K-1 KI-15
Y-OIIK-1 KI-15
B-OI1K-1 KI-15
OIIK-11 3-0OI1K-11 K11-8
Y-OIIK-11 K11-8
B-OIlIK-11 K11-8
OIIK-13 3-OI1K-13 9, KH1-15
VY-OIIK-13 9, KU-15
B-OI1K-13 9, KH1-15

HIkaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

IIIxana xaxgoro KOHTPOJIbHOI'O MCPOIIPUATHUA JICKUT B IIPCACIaX OT 0 A0 YCTAHOBJICHHOTI'O

MaKCUMAaJILHOTO Oajuia BKIIOUMTEILHO. MTOroBas arrecramus o JUCHUIUIAHE oreHuBaercs mo 100-

0aJUIbHOM IIKaJe W MpeACTaBIsAeT co00il CyMMy 0aiioB, 3apadOTaHHBIX CTYJCHTOM IPU BBIIIOJHEHUU

SaﬂaHI/Iﬁ B paMKax TCKYLICTO U IPOMCIKYTOYHOI'O KOHTPOJIA.

HTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'ICIIYIOH_Ieﬁ IIKAJIOMN:

Cymma OannoB

OrneHKa
ECTS

OrneHKa 110 4-ex
OQJUIFHOM IIIKAJIE

TpeGoBaHMsI K YPOBHIO OCBOCHHIO
y4eOHOW JUCIUTUTMHBI

90-100

5 — «omauunoy A

O1eHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CITH OH TITyOOKO U TMIPOYHO YCBOMII
MPOTPaMMHBIN MaTepuall, HCUEPITBIBAOIIE,
HOCJIE/I0BATENIbHO, YeTKO U JIOTHYECKU
CTPOMHO €ro u3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

85-89

75-84

70-74

4 — «xopoutoy

65-69

60-64

O1eHKa «XOPOILO0» BBICTABISIETCS CTYIEHTY,
€CJIM OH TBEPZIO 3HAET MaTepHall, TPaMOTHO U
IO CYIIECTBY M3JIaraeT ero, He JIOIMycKas
CYLIECTBEHHBIX HETOUHOCTEH B OTBETE Ha
BOIIPOC.

3_
«Y0081€MBOPUMENLHOY E

OreHKa «yIOBIETBOPUTEIHHOY
BBICTABIISIETCS CTYICHTY, €CITH OH MMEET
3HaHUS TOJIBKO OCHOBHOI'O MaTepHaia, HO He
YCBOMII €70 JeTalel, JOMyCKaeT HETOUYHOCTH,
HEJIOCTATOYHO MPABUIIbHBIE ()OPMYIIUPOBKH,
HapyILIEHUs JIOTHYECKOH
MOCIIEA0BATENILHOCTH B U3JI0KEHUH
MPOrpaMMHOT0 MaTepraa.

Huxe 60

2 —
«Hey()oeﬂemeopumeﬂbHo»

OreHKa «HEeYyTOBIETBOPUTEIHHO
BBICTaBJISIETCS CTYJIEHTY, KOTOPBII HE 3HACT
3HAUYUTEIBbHON YaCTH NPOrPaMMHOIO




MaTepHana, JOIMyCKaeT CyIIeCTBEHHbIE
ommOku. Kak mpaBuio, ommenka
«HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTYZAEHTaM, KOTOpbIe HE MOTYT IIPOJOJIKHUTD
oOydenue 0e3 JOTOHUTENHHBIX 3aHATHIA O
COOTBETCTBYIOIIECH AUCIUILIHHE.

8.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. DU A 92 OcHoBbI TeOpuH 1ienel : yueOHuk 1is By30B, Atadekos I'. U., Cankr-IlerepOypr: Jlanp,
2021

2. 621.38 M30 OcHOBBI 3JIEKTPOHHKH : yueOHOE mocodue s By3oB, Mapuenko A.JI., Mocksa: JJMK
IIpecc, 2009

3.621.3 A92 Ilpubopsl 1 METOIbI U3MEPEHUS IJIEKTPUUECKUX BEIMUUH : y4eO. mocodue /i By30B,
Atamansn D.I'., Mocksa: Jlpoda, 2005

4. DU b 53 Teopetnueckue oCHOBBI MMeKTpoTeXHUKH. B 2 T. Tom 1. Dnexrpuueckue nenu : Y4eOHUK
Juist By30B, becconos JI. A., Mocksa: IOpaiit, 2021

JOITOJIHUTEJIbHA A JIMTEPATYPA:

1. O 11 M31 Mukpocxemsl ONepalliOHHBIX YCUIUTENEH U UX IpUMeHeHue : , Maciennukos B.B.,
Mocksa: MUDH, 2009

2. O M31 OcHoBHas 3neMeHTHast 0a3a JIEKTPOHHBIX YCTPOMCTB : yueOHOE MOCOOue /7S BY30B,
MacnennukoB B.B., Mocksa: HUSTY MU®U, 2012

IMTPOI'PAMMHOE OBECITEYEHUE:

CnenuanbHOe MporpaMMHoe obecriedeHue He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHMYECKOE OBECNEYEHHME YUEBHOW
TUCIUATLTAHBI

CrennanpbHOE MaTepUATBHO-TEXHUYECKOE 0OecriedeHrne He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUMU U1 CTYAEHTOB




1.00111e moJI0KEHNU

1.1. Llens METOANYECKUX PEKOMEHIAIHI - 00ECTIEUUTh CTYACHTY ONTUMAIBHYIO OpPTraHH3aIHIO
nporecca U3y4eH!s JUCUUIUIMHBL, @ TAKXKE BBITIOHEHUS Pa3IMYHbIX (POpM caMOCTOSTENbHON pabOThI

1.2.Ilpu peanuzanuu IporpaMMbl AUCUUIUIMHBI UCTIOJIB3YIOTCS 00pa30BaTebHbIE TEXHOJIOTHH
B dopMe NIEKIUN, MPAKTUICCKUX 3aHATUH U CAMOCTOSITENLHOW paboThl ¢ HWCmoib30oBaHueM Internet-
pecypcoB, METOAMUYECKUX Pa3paboOTOK, yueOHOM, HAyYHO-TIOMYJISIPHON ¥ HayYHOU JINTEPaTyphl.

1.3. Ilpuctynas K U3y4eHUIO JUCLUIUIMHBI CTYACHTY HEOOXO0AUMO 03HAKOMUTHCS:

* ¢ cofiepKaHueM pabodeil IporpaMMbl JUCLUIUIMHBL,

* C LEJISIMM U 3ala4aMy JUCLUIUINHBI,

* PEKOMEHAYEMBIMHU JIUTEPATYPHBIMU UCTOYHUKAMU

* METOAMYECKUMHU pa3pabOTKaMu 0 JaHHOW JUCLUILUIMHE, UMEIOIIMMUCS Ha 00pa30BaTEIbHOM
nopraie u caiite kageapsl

2. PekoMeHganuu 1o noAroTOBKE K JIEKIIMOHHBIM 3aHATUSM

2.1. M3yueHune AUCUUILUIMHBI TpeOyeT CHCTEMaTHYECKOro M IOCIEeI0BaTEIbHOIO HAKOIUICHUS
3HaHUH, CJeOBaTENIbHO, NPOIYCKH OTAEIbHBIX TEM HE IO03BOJIAIOT ITIYyOOKO OCBOUTH IpPEAMET.
ITosToMy cTyneHTaM, NPONYCTUBLIMM 3aHATHUS, HEOOXOAUMO CaMOCTOSATENIBHO TPOPadoTaTh TEMY.

2.2. JIns mOHMMaHMs MaTepuana y4eOHOM IUCHMIUIMHBI M KayeCTBEHHOIO €ro YCBOCHMS
PEKOMEHTyeTCs:

* BECTU KOHCHEKT jekuuid. KoHcnexkTupoBaHue NpeAcTaBigeT co0OW cxaroe U cBOOOAHOE
U3JI0’)KEHUE Haubosiee BaXKHBIX, KapAMHAJIbHBIX BOIPOCOB TEMbl, M3JaraeMoil B Jekuuu. Benenue
KOHCIIEKTa CO3/1aeT OJaronpHsITHBIC YCIOBHUS [UISA 3alIOMUHAHMS YCIBIIIAHHOTO, T.K. B 3TOM IpoIecce
IIPUHUMAIOT Y4acTHUeE CIIyX, 3p€HUe U pyka. KOHCIIEKT BeaeTcs B TETpaau WIN Ha OTACIIBHBIX JIUCTAX.

* [Iepe/l OUYEPENHOM JIEKIIMEH TPOCMOTPETH 110 KOHCIIEKTY MaTepHall NpeAblIyIIeH JIEKIHH;

* mpopabarbiBaTh y4eOHBIH MaTepuall JICKIUU MO0 YYEOHUKY M Yy4eOHBIM MOCOOMSIM ISt
YCIIELTHOTO OCBOCHUSI MaTepHaa

* PpEryjaspHO OTBOAWUTH BPEMs U1 NOBTOPEHMsI NMPOWAEHHOIO MaTepuaya, MPOBEPSs CBOU
3HAHUS, YMEHHUS U HaBBIKU 110 KOHTPOJIbHBIM BOIIPOCaM

* 3aIMCBIBATh BO3MOKHBIE BOIIPOCHI, KOTOPbIE MOKHO 33JaTh JIEKTOPY Ha JIEKIIUN

3. PexoMeHnaanuu mo noAroToBKe K MPaKTUYECKUM 3aHATUAM

3.1. [IpakTHueckue 3aHATHS CIYXKaT JJI 3aKpeIUIeHHUs U3ydeHHoro marepuana. [logroroska k
MPAKTUYECKOMY 3aHATUIO BKIIOYAaeT B ceOs TeKyllylo paboTy Haja y4dyeOHbIMM MaTepualaMu C
UCIOJIb30BAHNEM KOHCIIEKTOB M PEKOMEHyEMON OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPHI.

3.2. O0yuarommMmcs ClieAyeT MpH MOJrOTOBKE K MPAKTUYECKUM 3aHATUSIM:

* 10 OYEPENHOT0 NMPAKTUYECKOTO 3aHATHUS 110 PEKOMEHJOBAHHBIM JIUTEPATYPHbIM HCTOYHHKAM
MpopadoTaTh TEOPETUUECKUN MaTepHa, COOTBETCTBYIOIICH TEMBI 3aHATHUS,

* BHMMATEJIBHO MPOYUTATh MaTepuan JEKUUH, OTHOCAIIUXCS K JAHHOMY IPaKTUYECKOMY
3aHSTHIO;

* pabouas mporpamMma AMCHUIIMHBI MOXKET OBbITh HCIOJb30BaHA B KauecTBE OPUEHTUPA B
OpraHu3aIMH MOJITOTOBKHU U O0YUYEHUS;

* B X0/I€ PAKTUYECKUX 3aHATUIN 1aBaTh KOHKPETHBIE, YETKUE OTBETHI IO CYIIECTBY BOIIPOCOB,
JOBOJUTH KAXAYH0 3aJady JO OKOHYATEJIbHOTO PpELIEHHs, JEMOHCTPUPOBAaTh IOHUMAaHHE
NPOBEJICHHBIX pPAacyeToB (AHAIM30B, CHTyalui), B cly4yae 3aTpyJHEHMH oOpamarbcs K
MIPENOIABATEIO.

4. PexoMeH a1y 10 TOJATOTOBKE M BBIIOJIHEHUIO J1a00paTOpHBIX paboT

4.1. JlTabopaTopHbIie pabOTHI - TO OJIMH U3 OCHOBHBIX BUJIOB YUE€OHBIX 3aHSATHN, HAITPABICHHBIN
Ha JKCHEPUMEHTAJIbHOE MOJTBEP)KIECHUE TEOPETUYECKUX TMookKeHu. B mpouecce mabopaTopHbIX



3aHATUN 00YyYaromuecs BBIMOJIHSIIOT HECKOJIBKO JTA0OPaTOPHBIX padoT (3aJaHMil) MOA PYKOBOJCTBOM
MPEIoIaBaTelNsi B COOTBETCTBHU C M3Y4aeMbIM COJICPKAHUEM Y4eOHOTO MaTepHraa

4.2. O0y4JaImuMcs PeKOMEHTYeTCS

* 03HAKOMHUTHCS C TPapUKOM BBHIMOJHEHHUS Ja0OPATOPHBIX PabOT COTIACHO KaJCHIAPHOMY
IUTaHy JUCUUIUINHEI,

* 1iepe/1 BBHIIOJTHEHUEM J1TA00PaTOPHOU PabOThl CAMOCTOSITENIEHO U3YYUTh TEOPETUYECKYIO YaCTh
UCIIOJIB3YS JIA0OPATOPHBINA MPAKTUKYM, TOJATOTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

* TIepe]] BBINOJIHEHHEM paboThl 0POPMHUTD JIaOOPATOPHBIN KypHaI s (PUKCALIUU PE3yJIbTaTOB
HU3MEPEHHH | MOCIEAYIONIET0 UX 00padOTKu;

* B 1porecce JabOpaTOPHOM pabOTHI YETKO CIEA0BaTh HMHCTPYKUHUSM U yKa3aHHSIM
MperoiaBaTelsi WK JISKypHOTro TabopaHTa, He MPUCTYNATh K BHITOJHEHUIO paboThl Oe3 pa3pelieHus;
PYKOBOJICTBOBATHCS MPaBHJIAMH TEXHUKH OE30MAaCHOCTH U MEpaMU MPEAOCTOPOKHOCTH, YKa3aHHBIMHU
B OIHCAHMSIX;

* 10 3aBEepIICHUIO PabOTHI MPUBECTU pabodyee MECTO B MOPSIOK U CAATH JTa0OPATOPHBINA CTEH]T
MIpPernoaBaTelo Wik IeKypPHOMY TabOpaHTy;

* BBIMIOJIHEHUE Pa0OTHI 3aKAaHYMBAETCS COCTABICHHEM KPAaTKOro OTYeTa, B KOTOPOM CIIEAyeT
yKa3aTh: YTO M KAaKUM METOJIOM HCCJEIOBAIOCh WM ONPENENIOCh, KaKOH pe3yibTaT U C KaKUMU
MOTPEIIHOCTSIMU  (a0COJIIOTHBIMM M OTHOCUTENBHBIMM) OBbUT IOJIY4€H; KpaTkoe OO0CyXIeHue
MOJTyYCHHBIX PE3yJIbTaTOB; aHAJN3 TIOTPEIIHOCTEH;

* 3alUTUTD PE3YNIBTATHI JTA0OPATOPHOU pabOTHI IO Havaa CIEAYIONIEH MO paCUCHBIE pa0OTHI.
He pekoMengyercst uMeTh 00Jiee 0JTHOM HEe CIAaHHOW pabOoTHI Mepe] Ha4alloM CIIEAYIOMEH paOoThI.

5. CamocrosiTenbHast paboTa 00yJaronmxcs

5.1.CamocrostensHas paboTa mpeamnoiaraeT (GOPMUPOBAHHE U YCBOGHUE TEOPETHUECKOTO
MaTepuaga Ha 0a3e WM3y4yeHHS W CHCTEMaTH3allMd MaTepHajoB Yy4YEOHHKOB, OQHUIIMATBHBIX
rOCYJapCTBEHHBIX JIOKYMEHTOB, 3aKOHOB, HOPMaTHBHO-CIIPAaBOYHBIX MAaTE€pPHUAJIOB C MCIOJIb30BaHUEM
MH(POPMALMOHHO-TIOMCKOBBIX CHCTEM, KOMIbIOTEpHOH ceTu MHTepHeT.

5.2. KadecTBO OCBOEGHHSI y4ye€OHOW IUCHUIUIMHBI HAXOJUTCS B MPSAMOM 3aBUCHMOCTH OT
CTIOCOOHOCTH CTYJICHTA CAaMOCTOSITEIIEHO U TBOPUECKU YUHUTHCS.

5.3.00yyaromumMcst  ClaeayeT PYKOBOACTBOBATHCA TpadUKOM CaMOCTOSITEIHLHOM pPabOTHI,
OIpeieIeHHBIM pabounM IIJIAHOM AMCUUIUIMHBI M BBIOJHATH BCE TUIAHOBBIC 3a/IaHUsI, BBIJaBacMbIe
IIPeroiaBaTeNieM Ul CaMOCTOATEIbHOM padoThl, U MPEICTABIATHCS B YCTAHOBJIEHHBINH CPOK

6. PexoMeHanuu 1o nmoAroToBKe U ca4ye aTTeCTal|K M0 JUCIUIUINHE

6.1 Ilo nuctunianHe AeWCTBYeT OaNIbHO-PEUTUHIOBAsI CUCTEMa, KOTOpas BKIIIOYAET TEKYLIHi
KOHTPOJIb YCIIEBAEMOCTH U MPOMEXKYTOUHYIO aTTECTALUIO IO UTOT'aM OCBOCHMS JTUCLUTUINHBI

6.2.Il0 nucHUIIIMHE MPEeTyCMOTPEHBI CIEAYIONME BUABI ATTECTAIMU: TEKYIIUH KOHTPOJIb,
PYOCIKHBIN KOHTPOJIb U TIPOMEKYTOYHAS aTTECTAIHS.

2.5.3. Texkymmil KOHTpOJIb MOJIPA3yMEBAET MPOBEPKY TOTOBHOCTH CTYJIEHTOB K 3aHATHUAM,
MOTYT OBITh UCTIOJH30BAHBI PA3IMYHBIC POBEPOYHEIC 33 JaHHSL.

6.4. IlpoxoxxeHre KOHTPOJIBHBIX PYOek el 1Mo UToraM OCBOCHHUS AMCLUUIUIMHBI IPOBOIUTCS B
CEpeNHE U KOHLIE CEMECTpA.

6.5. DTanm NpPOMEXKYTOYHOH aTTeCTallMM IO HMTOraM OCBOEHHUS JUCHMIUIMHBI B IIEJIOM
MoJIpa3yMeBaeT cavy 3ayera (9K3aMeHa) U CaMOCTOSTENbHYIO IOJTOTOBKY K HEMY

6.6. Ilpu moAaroTroBke K arTecTallMd HEOOXOJWMO IO PEKOMEHJOBAaHHBIM JIMTEPATYPHBIM
WCTOYHHKAM TpPOpadoOTaTh TEOPETUYECCKHI MaTepHajl W BHHMATEIBHO HW3YyYUTh MaTephall JICKIIHH,
COOTBETCTBYIOIIMH BOIPOCAM, BBIHOCHMBIM Ha aTTECTAIHIO.



11.  YYEBHO-METOJIMWYECKHE PEKOMEHJIAIIMM JIJISI IIPENIOJABATEJEN

1.0O061mme moIoKeHus

1.1.Ilpu peanuzanuu MporpaMMbl AUCHUIUIMHBI UCTIOJIB3YIOTCS 00pa30BaTeIbHbIE TEXHOJIOTHH
B dopMe JIEKIUN, MPAKTUICCKUX 3aHATUH U CAMOCTOSATEIHHOW paboTHI C HMCIOJIb30BaHHEeM Internet-
pecypcoB, METOAMUYECKUX Pa3pabOTOK, ydeOHOW, HAYYHO-TIOMYJIAPHON M HAYYHOH JINTEpaTypHhI.

1.2.Ha nepBoM 3aHSATUM MPENOIABATENb:

3HAKOMUT CTYAEHTOB C LEISMHU M 33Ja4aMU IPENoJaBaeMOW JMCIUIUIMHBI, ONpPENEISIET €
MECTO B 00pa3oBaTesIbHOM Mporpamme, 0003HaYaeT MEKIUCIIUILIMHAPHBIE CBSI3U;

YTOYHSET HAIMOJIHEHHWE JEeKIUH M IUIaHbl MPAKTUYECKUX (CEMHHApPCKHX, JIabOpaTOPHBIX)
3aHATUA B COOTBETCTBUU € pabodel NMporpaMMoi JUCLMIUIMHBL, C Yy4€TOM KOHTHHI€HTA U YPOBHS
IIOATOTOBKU CTYJI€HTOB;

PEKOMEHJyeT OCHOBHYIO M JIOIIOJIHUTEIBHYIO JIUTEpaTypy M YCHEUIHOIO OCBOCHHS
JTUCIUTLTUHBI;

JIOBOJIUT JI0 CBEACHUS CTYJ€HTOB CUCTEMY OLICHKH 3HAHMM.

2.PexoMeHjanuy 1o NOAroTOBKE U MPENOAaBaHUIO TUCHUILINHBI

2.1. PekoMeH1aliuM 110 OJATOTOBKE U IIPOBEICHUIO JICKIUH:

2.1.1.lenp nexuMu - OpraHM3alMsl LEJICHANPABICHHON I103HABATEIbHON JEATEIbHOCTH
CTYIEHTOB 10 OBJAJCHUI0O TNPOrpaMMHBIM MaTepuajJioM ydeOHOW aucuuIuiMHbl. Ilpu 3TOM
JEKUMOHHBIA MaTepuan pEeKOMEHAYETCS TOCTOSHHO aKTyaJM3UpoBaTh (BHOCUTH 3aMEYaHMs,
JIOTIOJIHEHUS, TIOSICHEHUS U T.[1.).

2.1.2. K TUNMYHBIM CTPYKTYPHBIM 3JIEMEHTaM JIEKLMU OTHOCATCS: BCTYIUIEHHWE, OCHOBHAs
4acTh, 3aKJII0YeHUE. B Hauane JeKuuu MnpenoaaBaTesib Ha3bIBa€T TEMY JIEKI[MM, OCHOBHBIE BOIIPOCHI,
BBIHOCUMBIE Ha JIEKLIMIO, YKa3blBA€T OCHOBHYIO W JIONOJIHUTEIBHYIO JIUTEpAaTypy MW TIJaBbl M
naparpadsl B Hel, I7ie u3JokeH Marepuan Jekuuu. [locne kaxxaoro paszaena nenatorcs odoOaromme
BBIBOIbI M JAIOTCSI YKa3aHUs 110 CaMOCTOATENbHOM paboTe Ha/l MaTepHaIoM JIEKIHH.

2.1.3 PexoMmeHnyeTcss MaKCHUMalbHO MCIIOJB30BaTh HArJIS/IHbIE MOCOOMS W TEXHUYECKHE
cpenctBa oOyuenus. st aToro pazpadbarpiBaroTcst mpe3eHTanun. Kakbii ciai 10mKeH CoaepKaTh
OCHOBHBIE TIOJIOXEHHUSI M COINPOBOXKAATHCA JIOMOJHUTEIbHBIMM TMpPUMEPAMU U  TOSCHEHUSIMU
IIPENOIABATEII.

2.2. PekoMeH1allu| 110 TTOJATOTOBKE U MTPOBEICHUIO TPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHI:

2.2.1. llenp mpakTUYECKUX (CEMUHAPCKHX) 3aHATHH - MPEAOCTaBICHHE BO3MOXKHOCTEH IS
yrayOJeHHOTO UW3YYeHHs TEOpWH, OBIAJCHHUS TMPAKTUYECKUMHU HaBBIKAMH M BBIPAOOTKH
CaMOCTOSITENTLHOI'O TBOPYECKOT0 MBIIICHUS y CTYAEHTOB. Ha KakJJoM TakoM 3aHATHH O00ydaromuecs
pEIaoT MPAaKTHUYECKUE 3a/adydl U JIEMOHCTPUPYIOT PE3YJIbTAThl BBINOJIHEHHS JOMAIIHETO 3aJaHMs,
BBIJIAHHOTO Ha MpeAbIAYLIEM 3aHATHH.

2.2.2. JIns MakCUMaJIbHOTO YCBOCHUS JUCHUIIIMHBI PEKOMEHIYETCSl PELIEHUE 3a/1a4 CTY/ICHTOB
[0 MaTepuajgaMm JeKUUd M mpakTtudeckux padot. Ilogbopka 3agaHuii OCyIIECTBISETCS HA OCHOBE
M3yYEHHOTO TEOPETHYECKOr0 MaTepraya. Takoi moIX0/ MO3BOJIIET MOBBICUTh MOTHBALIUIO CTYACHTOB
MIPU KOHCMIEKTUPOBAHUHU JIEKIIMOHHOTO MaTepuania.

2.3. PexoMeHgalMy 0 OpraHu3alii PyKOBOJCTBA CAMOCTOATENBbHOM paboToil CTyIeHTOB

2.3.1. CamocrosTenbHas paboTa mpeanosaraeT GOpMHUPOBaHUE U YCBOCHHE TEOPETHUECKOTO
MaTepuaia Ha ©Oaze M3y4eHUS U CHUCTEMaTH3allMd MaTepualoB y4eOHUKOB, O(UIIMATIBHBIX
rOCyZAapCTBEHHBIX JTOKYMEHTOB, 3aKOHOB, HOPMAaTHBHO-CIIPABOYHBIX MATEPUAJIOB C MCIOJb30BAaHUEM
MH(OPMALIMOHHO-TTIOUCKOBBIX CUCTEM, KOMITbIOTEpHOI cetn HTepHeT.



2.3.2. B xone pyKoBOJICTBa CAMOCTOSITEIIBHOM PabOTOM CTYIEHTOB MpeoaBaTeb MpruooIIaeT
UX K HAyYHOMY TBOPUYECTBY, IIOMCKY U PEIICHUIO aKTyaJIbHBIX COBPEMEHHBIX MPOOIEeM.

2.4. PexoMeHIaI[u | 110 TIOJITOTOBKE U MPOBEACHUIO Ta0OPATOPHBIX paboT:

2.4.1.JIaboparopHast (mpakTudeckas) paboTa - 3TO Takod MeToJ OOyYeHHS, MPU KOTOPOM
o0yyJaromuecst 1moJi pyKoBOACTBOM IIPETOIaBaTElNs U M0 3apaHee HAMEUCHHOMY IUIaHY MPOJEIIBIBAIOT
OTIBITHl WJIU BBITIOJHSIOT OMpe/esIeHHbIe MPAaKTUYECKUE 3a/laHusl U B MPOLECCe UX BOCIPUHUMAIOT U
OCMBICIIMBAIOT HOBBINM yueOHBINA MaTepual.

2.4.2.IlpoBenenue nabopaTopHbIX pabOT BKIIOYAaET B ce0s CIEAYyIOIIUe METOJUYECKHe
MIPUEMBI:

- IOCTAHOBKY TEMbI 3aHATUH M ONpeIeieHUe 331a4 Ja00paTOPHO-TIPAKTUIECKOH padoThI;

- OTIpeIeNICHUE TTOPSIKA JTA00OPATOPHO-TTPAKTUYECKON pabOThI WIIM OTAEIBHBIX €€ 3TAIOB;

- HEMOCPEACTBEHHOE BBINOJIHEHUE Ja0OpAaTOPHO-TIPAKTUYECKOM pPabOThl YyYaUIUMHUCA H
KOHTPOJIb NPETOAABATEINS 32 XOA0M 3aHIATUN U COOIIOIEHUEM TEXHUKU 0€30I1aCHOCTH;

- TMOJBEICHHUE HUTOTOB JIADOPATOPHO-MIPAKTUYECKONH PabOThl U (OPMYIUPOBAHHE OCHOBHBIX
BBIBOJIOB.

243 IlpenogaBaTens MpoBepseT pe3ydbTaThl BBIOJHEHUS J1a0OpaTOpHON  padoThI,
oQopMIIEHHOH ydamuMucs B BUAE OT4eTa, ¢GopMa M COAEpPKAHHE KOTOPOTO OIPEAESIOTCS
COOTBETCTBYIOLIMMH PEKOMEHIALUSIMU, IPUBEJCHHBIMH B JIA00PATOPHOM MPAKTUKYME JHCIUTUTHHBL.

2.4.4. OueHku 3a BBIIOJHEHHE J1A0OPATOPHOM pabOThI SBJISAIOTCS IMOKA3aTEIsIMHU TEKYyILEn
YCIIEBAEMOCTH YYALIUXCS 110 Y4eOHOU AUCIUTLINHE.

2.5. PexoMmeH1aliuy 1O OCYILECTBICHUIO KOHTPOJIS 3HAHUN 00y4aeMbIX

2.5.1. Tlo pucuumivHe JAEUCTBYEeT OalIbHO-PEHTHHIOBas CHCTEMa, KOTOpas BKJIIOYAeT
TEeKYIIM KOHTPOJb YCIIEBAEMOCTH U MPOMEKYTOUYHYIO aTTeCTalldi0 IO UTOraM OCBOCHHUSA
JUCIUILTAHBI

2.4.2. Tlo nucuuIUIMHE MPEIYyCMOTPEHBI CIEAYIOIINE BUABI aTTECTAIMH: TEKYIIHA KOHTPOJb,
PyOEXKHBIN KOHTPOJIb U UTOT'OBAsl aTTECTAIHS.

2.4.3. Texymuii KOHTPOJb MOAPA3yMEBAET NMPOBEPKY TOTOBHOCTU CTYACHTOB K JICKIIMOHHBIM,
MPAKTUYECKUM 3aHSATHSIM, MOTYT OBITh UCTIOIB30BaHbI PA3JINYHbIEC TPOBEPOYHBIC 3aaHNS.

2.4.4. TlpoxoxaeHrne KOHTPOJIBHBIX PYOEeKei 10 UTOraM OCBOSHUS TUCIUTIITUHBI TIPOBOJUTCS B
cepeIMHe U KOHILIE CEMEeCTpa.

2.4.5. Dran NpPOMEXKYTOYHOW aTTeCTalldd MO HMTOraM OCBOCHHS TUCIHUIUIMHBI B IEJIOM
noJipa3syMeBaeT NpuéM 3aueTa/sK3aMeHa U CaMOCTOSTEIbHYIO MOATOTOBKY K HEMY.

ABTOP(BI):

Macnennukos Cepreii [laBnoBuy, A.T.H., JOLIEHT



