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AHHOTaUs

JqucuuruinHa «OJIEKTPOHMKA» BXOJUT B 0OPa30BaTENbHYIO MPOrpaMMy BBICILIErO
o0Opa3oBaHus 1O HampapieHUI0 moarotoBkw/ crneuuanbHoctd 12.03.01 «IIpubopocTpoenue
HaNpaBJIEHHOCTH «ABHAllMOHHBIE MPUOOPBI M HM3MEPUTENbHO-BBIYHUCIUTENIBHBIE KOMILICKCHI».
Jucuunmna peanuzyercs kapeapoi «Nel3».

JlucuuiuinHa HatesleHa Ha (QOPMHUPOBAHKE Y BBIITYCKHUKA CIETYIOLUIMX KOMIIETCHIIUMI!

VYK-1 «CriocobeH ocymiecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CHHTE3 MH(OpMAIHH,
IPUMEHATh CUCTEMHBIN OJXO/ AJIs PELIEHUs OCTABICHHBIX 3aau»

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAY4YHbIE M OOIIEMH)KEHEpHBIE 3HAHU,
METO/bl MATEMaTHYECKOTO aHAJIN3a U MOAEIUPOBAHUS B HHKEHEPHOH 1eATEIbHOCTH, CBA3aHHOU
C TPOCKTUPOBAHMEM U KOHCTPYMPOBAaHHEM, TEXHOJOTUSAMHU MPOU3BOJICTBA NPUOOPOB H
KOMIIJIEKCOB ITMPOKOIO HA3HAYCHUSD)

OIIK-5 «Cmocoben ydacTBOBaTb B  pa3pabOTKe TEKCTOBOHM, TPOEKTHOH U
KOHCTPYKTOPCKOM JOKYMEHTALMU B COOTBETCTBUU C HOPMaTHUBHBIMHU TPEOOBAHUAMU

Copneprxanue JUCUUIUIMHBI OXBAaTBHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C MCCIECIOBAHUSIMHU U
pa3paboTkamu, HalpaBJIEHHbIMU Ha  yJydlIeHHEe  SKCIUIyaTallMOHHO-TEXHHYECKHX
XapaKTEePUCTHK ABUAIIMOHHBIX D3JIEKTPOHHBIX CHUCTEM YIPABJICHHUSA CHUJIOBOM YCTaHOBKOM,
NoBbIIEHNE 3()P(YEKTUBHOCTH CHCTEMBl TEXHUYECKOM SKCIIyaTallud, COBEPLICHCTBOBaHME
HOPMAaTHBHO-TEXHUYECKOH JOKYMEHTAIlMM M MH()OPMAIIMOHHOW 0a3bl, B TOM YHCIE B HAay4yHO-
UCCIIEI0BATEIbCKUX HHCTUTYTAX.

[IperonaBanne AUCHUIUIMHBI TpelycCMaTpUBAeT CleAylomme (GOpMbl  OpraHu3aluu
y4eOHOro0 mpoliecca: JIEKLIUH, JJAO0OpaTOpHbIe Pa0OThI, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSITEIbHAS
pabota oOyuarorierocs

ITporpaMMoil TUCHMIIIMHBI MPEILyCMOTPEHBI CIEAYIOIINME BHIbl KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAS aTTeCTalMs B (hopMe SK3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTaBIseT 5 3adeTHBIX eauHuil, 180
YacoB.

SA3bIK 00y4YeHUS 110 AUCIUIUTMHE €PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

OCHOBHOHW TIENbI0 AWCHUILUIUHBI  «DJIEKTPOHUKA» SBISCTCS H3yUYCHUE CTYACHTAMHU
TEOPETUYECKUX M MPAKTUYECKUX OCHOB COBPEMEHHOW MOJYNPOBOJHUKOBOM CXEMOTEXHHKH,
UCTIONIB3YEMOM  TMPU  TPOCKTUPOBAHWK  WH(GOPMAIMOHHO-BBIUUCIUTEIBHBIX  CHCTEM,
ABUAIMOHHBIX MPHOOPOB M CPEACTB ABTOMATHKH, YTO MO3BOJIUT MM YCHEIIHO pellaTh
TEOPETUYECKHE M MPAKTHUECKUE 33/1a4l B MX MPO(ECCHOHATBLHON ACSITeTbHOCTH, CBI3aHHON C
MPOEKTUPOBAHUEM, UCTIBITAHUSMU U 3KCIUTyaTallued Pa3IMYHBIX 3JIEKTPOHHBIX YCTPOUCTB.

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON YyacT 00pa3oBaTeIbHON MPOrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUCHUS MO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AWCHMILTUHBI 0OydYalOMUNCA AOHKEH 00JaaaTh CIETYIOIIUMHU
KOMIETSHIMSIMH WM WX YacTsMH. KoMIeTeHIIMY U MHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnwurie 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymma) Kon u HaumeHoBaHue Kona u HamMeHOBaHWE UHIMKATOPA
KOMIICTCHIINHU KOMIICTCHIINHU JOCTUKECHUA KOMIICTCHIIUN
YK-1 Cnocoben

VK-1.J1.1 ananusupyet 3anauy, BbIAEIASA €€

0a30BbI€ COCTABIISIOINE, OCYIIECTBIISIET
JEKOMIIO3UIIMIO 3a7jaun

aQHAJIN3 U CUHTE3

YHuBepcanbHbIe B —— VYK-1.J1.3 paccMarpuBaeT BO3MOXHEBIE, B

KOMIIETEHIIUU P ’ TOM YHCJI€ HECTaHIapTHBIE BAPUAHTHI

IPUMEHSITD
. peleHus 3a1a4u, OLICHUBAs UX

CUCTEMHBIN TOIXO

JIOCTOMHCTBA U HEJJOCTAaTKH, a TAK)Ke

AJId pCIICHU A
BO3MOJKHBIC ITOCIICACTBUA
ITOCTABJICHHBIX 3aaa4

OCYIIECTBIATH
MOUCK, KpUTUYECKU I

OIIK-1 Cnocoben
MIPUMEHSATH
€CTECTBCHHOHAYYHBIC
1 00IIENHKEHEPHBIC
3HAHUSA, METOIbI
MaTEeMaTHYECKOTO
aHanm3a u
MOJICIIUPOBAHUS B
UHKEHEPHOU
JeITEIIbHOCTH,
CBSI3aHHOM C
MIPOCKTUPOBAHUEM U
KOHCTPYHPOBaHHUEM,
TEXHOJIOTHSIMU
MIPOU3BOJICTBA
puOOPOB U
KOMILJICKCOB
ITUPOKOTO
Ha3HAYEHUS

O6menpodeccrnoHanbHbIE
KOMIICTCHIINHU

OIIK-1./1.3 mpumMeHseT 00IenHKEHEPHBIE
3HaHH, B HH)KGHGpHOfI JCATCIIbHOCTHU

OIIK-5 Cniocoben OIIK-5./1.1 pa3zpabaThiBacT TEKCTOBYIO
y4acTBOBATh B JIOKYMEHTAIUIO B COOTBETCTBHH C
O6menpodeccrnoHanbHbIe | pa3padoTKe HOPMATHUBHBIMHU TPEOOBaHUSIMHU
KOMIIETCHIIUU TEKCTOBOMH, OIIK-5./1.2 pa3pabaTeiBacT NPOCKTHYIO U
MPOEKTHOM U KOHCTPYKTOPCKYIO JOKYMEHTAIUIO B
KOHCTPYKTOPCKOM COOTBETCTBUU C HOPMATHBHBIMU




JIOKYMEHTAIUH B TpeOOBaHUAMHU
COOTBETCTBUHU C
HOPMAaTHBHBIMHU
TpeOOBaHUSIMU

2. Mecro nucuuminHsl B cTpyktype OI1
JucnunmuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarOITUMUCS
IpY U3YYCHHUH CIEYIOUINX AUCIUIIINH:

— Maremaruka. Paznensr: tuaeiiHas anredpa, qudpepeHnnanTbHOe U HHTErpaIbHOE
UCYHCIIEHUE, CTIEKTPAIbHBIN aHau3;

— @usuka. Paznensl: 371eKTpUUECTBO M MarHETU3M, KOJICOAHUS M BOJIHBL;,

— Teoperuueckre OCHOBHI 3JCKTPOTEXHHUKH. Pa3fensl: anekTpruueckue nenu
MOCTOSIHHOTO U TIEPEMEHHOTO TOKA, PE30HAHCHBIC SBJICHHS, YETHIPEXITOIIOCHHUKH,
(bUIBTPBI, IEPEXOIHBIE MPOLIECCHl U UX pacydeT, HeJIMHEHHBIE AIEKTPUIECKUE LIETIH.

3HaHus, TONyYeHHBbICE TPU HW3YUYCHUU MaTepuana MJaHHOW JUCUUIUIMHBI, MUMEIOT Kak

CaMOCTOSITeNIbHOE 3HAU€HHE, TaK U MOT'YT HCIOJIb30BaThCS MPU U3YUYECHUHU APYTUX TUCHUTUINH:

— CucTeMmsbl ynpaBieHus JeTaTeIbHBIMU allllapaTaMH;

— ludposslie cuctemsl ynpasieHus U 00paboTKu HHpopMaruy;

— MuxkpomnpolieccopHas TEXHUKA B IpUOOpax, cCUCTeMax U KOMILJIEKCaX.

— (CXeMOTexXHHKa 3JIEKTPOHHBIX YCTPOUCTB.

3. OOBeM u TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUIUIIHHE (M paclpeeNieHNe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI

B yueGHOM paboThI Beero TpynoemMKoCTh O ceMecTpaM
Ne4 Ne5
1 2 3 4
Oowan mpyooemKocmsp OUCYUNIUHDL, 5/ 180 3/ 108 2/ 72
3E/ (uac)
AyoumopHhuvie 3anamus, BCETO 4ac. 30 14 16
B TOM YHCJIE:
nexuu (JI), (gac) 16 8 8
npaktuyeckue/cemunapckue 3anstus  (113),
(gac)
naboparopusie pabots (JIP), (dac) 14 6 8
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnasn paboma, Bcero (dac) 141 94 47
Buo npomesicymounon ammecmayuu:. 3adet, | udd. OK3.
mudd. 3auger, sk3amen (3auer, dudd. 3aug, 3au., Hudod. 3au.
DK3.*%*) OK3.

EZ3

Ilpumeuanue: KaHIUAATCKHIN SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUIUIMHEI MO pa3jenaM U BUIaM 3aHITHIH.
Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3gensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh




Jlexmmm | 113 (C3)| JIP KII CPC
PaSZ[CJ'IBI, TEMBI JUCITUITIIMHBI
(dac) (dac) (gac) (dac) (gac)
Cemectp 4
Paznen 1. DnekTpoHWKa B COBPEMEHHOM 2 1 23
npuOOPOCTPOCHUHU
Paznen 2. DOneMeHTHas 0a3za AJIEKTPOHHBIX 2 2 23
YCTPOMCTB.
Paznen 3. AHanoroBbie 3EKTPOHHBIE YCTPOMCTBA 2 2 24
Pa3nen 4. ICTOYHUKY DUTAaHUS 2 1 24
Hroro B cemecTpe: 8 6 9
Cemectp 5
Paznen 5. lludpossie ycTpoiicTBa 8 8 47
Hroro B cemectpe: 8 8 47
Hroro 16 0 14 0 141
4.2. CopaepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0HIIE 4.
Tabnuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIA
Howmep pasnena HasBaHue u conepxanue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN
1
Paszpnen 1 DJIEeKTPOHHUKA B COBPEMEHHOM
NnpuOOPOCTPOEHUHU
Tewma 1.1. BRogHoe 3ansiTue.
Copepxanne aucumiuiuHbl. Krnaccudukamus 3I€KTPOHHBIX
ycTpoicTB. CTpyKTypa THIOBOTO 3JIEKTPOHHOTO YCTpPOMCTBA
Tema 1.2 DnekTpudecKkue CUTHANbI.
Knaccudukanus, ¢usudeckue  XapakTEepUCTHKH
CHEKTPBI ANEKTPUUYECKUX CUTHAJIOB. Meroasl
npeoOpa3oBaHMs CUTHAJIOB. CiyyaliHble  CUTHAJIbI.
«bensiin» mym.
Tema 1.3 DBomtonus 3JIeMEHTHON 0a3bl 3JIEKTPOHUKH
DIIEKTPOHHBIE JIAMIIBI, TPaH3UCTOPHI, WHTErpaJIbHbIE
MuKpocxeMmbl. CTeneHb MHTErpallid M cuUcTeMa 0003HaYeHUi
MHUKPOCXEM
2
Pazpen 2. JiieMeHTHass 0a3a 3JIEKTPOHHBIX
YCTPOWMCTB
Tema 2.1. ITaccuBHBIE 37IEMEHTBI AIEKTPOHUKH.
JIucKpeTHbIE TacCUBHBIE 3JIeMEHTHI. Pe3uctopsl u
KOH/JIEHCATOPBI. Tumsi, napameTpsbl, o0o3HaYeHHE.
Henunelinble nacCUBHBIE 3JIEMEHTHI.
Tewma 2.2. [TonynpOBOJHUKOBBIE TUObI
OCHOBHBIE  TIOHSITHSI 30HHOM TEOpHH. P-N MEPEXO/l,
€ro BOJIbTAMIIEPHAsl XapaKTEpPUCTHKA. THUIBI JHUOAOB, HX
XapaKTepUCTHUKU U mapameTpbl. CTaOWIUTPOH, BapuKar,
TYHHENBHBIN 1uol. CBeTo- U ()OTOINO/IBI.




Tema 2.3. bunoJsisipabie TPaH3UCTOPHI.

Knaccudpukanus tpansucropon. Ilpunuun neiictus,
napaMeTpbl U XapaKTePUCTUKU OUMOJSPHOrO TPaH3UCTOPA.
Tpu CXEMBI BKJIIOYCHMS. Meroasl pacyera CXeM Ha
OMIIOJIAPHBIX ~ TpaH3UCTOpax  (PKBUBAJIEHTHBIE  CXEMBI,
rpadUuecKuil METOI, MPEACTABIICHUE B BUJIE 4-X TIOTIOCHUKA)

Tema 2.4. ITosieBble TPaH3UCTOPBHI.

IloneBple  TpaH3UCTOPBI C 3aTBOPOM B BHUAE P-N
nepexoga 1 MOII — TpaH3uctopel. UX mnpuHIUN
JEUCTBHUS, XapaKTEPUCTUKU U ITapaMETPBL.

Tema 2.5. TupucTopsl.

YeThIpeXCIIOWHBIE  MTOTYIPOBOJIHUKOBBIE CTPYKTYPBIL.
JIMHUCTOPBI, TPUHUCTOPBI M CUMHUCTOPBI. XapaKTEPUCTUKH U
napamerpsl. [IpyuMeHeHne B CUII0BOM 3JIEKTPOHUKE

Tema 2.6 Dn1eMeHTbl MHTETPATIBHBIX CXEM.
OcHOBHBIE HUHTCTPAJIbHBIC  TCXHOJIOTHH. YPOBCHI: CJIOZKHOCTHU
MuKkpocxeM. [lepcrieKTuBHbIE HallpaBJICHUS.

Pazgen 3 AHAJIOTOBBIE  JJIEKTPOHHBIE
yCTpOiCTBA

Tema 3.1. Ycwmmrenu. Knaccuduxanus, napameTpsl 1
XapaKTEPUCTHUKH.

[TpuHIMN IIOCTPOECHUA YCUIUTEINBLHOIO KacKana.
Kiaccudukanus meKTpoHHBIX ycunuTesnael. PesxxuMbr paboThl
YCUJIIMTENIBHOrO 3jemeHTa. [lapaMerpel M XapaKTEpUCTHUKHU.
OOpaTHas CBs3b B YCWJIUTENSIX W €€ BIUSHUE Ha MapaMeTpbl
YCUIIUTCIIA. Ycunurenu MNEPpCMCHHOT'O TOKA Ha TPaH3UCTOpax.

Tema 3.2. YcwinuTenu IOCTOSHHOI'O TOKA

Hpetid Hyns B yCHIHMTENsSX TOCTOSHHOTO TOKA.
[TpuamHsI " METOIbI OOpBOBI c npeiidom.
Huddepenumansupiii  kackan. IlomaBnenue  cuHbazHOU
MOMEXHU. YCHIUTENNU ¢ MpeoOpa3oBaHUEM YaCTOThl BXOJHOTO
CUTHAaJa.

Tema 3.3.0nepalluOHHBIE YCUITUTEN

CrpykTrypa, rnapameTpsl u XapaKTEPUCTUKU
onepanuronHoro ycunurens (OY). Cxemsl BkirodeHus. Pacuer
napameTpoB kKackaaa Ha OVY. IIpumepsr ucnosb3zoBanus OV
(unTerparop, auddepeHunaTOp, CyMMATOp, YMHOXKHUTEIb WU

T.0.).

Tema.3.4. M30upaTenpHble yCWIMTENH. AKTHUBHBIC
GUIBTPHI

Pe3zonancusiii yeunurens ¢ LC-koHTypoM AKTUBHBIE
(GUIBTPHI Ha OMEPAMOHHBIX YCUIUTESIX ¢ pa3auaabiMu RC-
3BEHbAMU B 00paTHO# cBsa3u. Vcmonbe3oBanue 2T-mocTta B
OoOpaTHOW CBSI3W ISl HU3KOYACTOTHBIX  M30MpPATENbHBIX
YCUJIUTEIICH




Tema.3.5. Ycunurenn MOIITHOCTH

Oco0OeHHOCTH TOCTPOSHUSI MOIIHBIX YCHUIUTEIBHBIX
KackanoB. JIByxTakTHble OecTpaHC()OpMAaTOpHbIE YCHIUTENN
MOIIHOCTH Ha KOMIUVIEMEHTAPHBIX TPAH3UCTOPAX.

Tema 3.6. 'eHepaTOpbl 3JNEKTPUUECKUX CUTHAJIOB

[TpuHMn IIOCTPOEHHUS aBTOTE€HEPATOPOB
AJIEKTPUYECKUX CUTHAJIOB. YCJIOBHE aBTOreHepamuu. banaHc
¢a3 u Oamanc ammumtyn. LC m RC - aBrorenepaTopbl

TapMOHHMYECKHX CHUTHaIOB.  CTaOwiaum3anus aMIUIATYIbl H
YacTOTHI KOJICOAHU M

Tema.3.7. [Iporpammupyembie aHAJIOTOBBIC
HUHTCTPAJIbHBIC CXCMbI

Bo3moxxHOCTH IpOorpaMMUpOBaHUs MMapaMeTPOB aHAJIOTOBBIX
MuKpocxeM.  OCOOEHHOCTH CTPYKTYphl M HEPCHEKTHBBI
MPUMEHEHUS

Pa3znen 4 UcTOYHHKH MUTAHUSA
Tema 4.1. CTpykTypa BTOPUUHBIX UICTOYHUKOB IMUTAHUS

[TapameTpsl ¥ CTPYKTypHas CcXeMa HCTOYHHKA
nuTanus. Ha3nayenne OJOKOB M TpeOOBaHUS K HHM.
bectpanchopMaTopHble HCTOYHUKH MUTAHHS.

Tema 4.2. Bemmpsimurenu, GUIbTPbl, CTAOUIN3aTOPHI

Tunel BbIIpAMUTENEH U CIIIAKUBAIOMUX (UIBTPOB.

[Tapamerpuueckue CTaOMITN3aTOPBI HaIpsKEHUSL.
Crabunuzatopsl KOMIIEHCAIIHOHHOTO TUNA c
II0CJIE10BATCIIbHBIM )41 napauiCIbHbIM BKIIFOUCHUEM
perynupymoiiero siaemMeHTa . VMmnynbcHbie UCTOYHUKH
IINTaHUus.

Tema 4.3. NuTterpanbHbie CTaOMIIM3aTOPbI
HaIpsOKEHUS

CrpykTypa W mapaMeTpbl HHTETpalbHBIX CTaOMIIM3aTOPOB.
Bo3MoxHOCTE perynmpoBaHus BBIXOAHOTO HampsokeHus. Cxembl
BKJITOUeHUsI. OCHOBHBIE dTallbl paciyeTa MCTOYHHUKOB ITHTAHUS

Paspnen 5. u¢pposslie yeTpoiicTBa
Tema 5.1. OcHOBBI anTeOpbl JIOTHKH

OCHOBHBIE ITOHSITHS. TaGHI/ILIBI UCTUHHOCTHU  OJIA
ornepanyii  KOHBIOHKIMM, JU3BIOHKIUM U  HUHBEPCHH.
CosepiueHHbIE HOpMaJIbHBIE dopMmBI. MunuMmu3anus
GyHKIHH. AKCHOMBI, TEOPEMBI U 3aKOHBI IBONYHOU alTeOpHI.

Tema 5.2.Peanu3anust JIOrHYeCKUX YIEMEHTOB

CriocoObl  peanu3aiuu JOTUYECKHX JIEMEHTOB. THITBI
aoruk. IlapameTpsl W CpaBHUTEIBHBIE XapaKTEPUCTUKU
JIOTUYECKHUX AJIEMEHTOB PA3IMYHBIX THITOB.

Tema 5.3 IludpoBbie ycTpoiicTBa KOMOMHAIIMOHHOTO




THIIA

[TonaTHe O KOMOMHALIMOHHBIX YCTpOWCTBaxX. 3agauu
CHHTE3a, CYMMAaTopbl, KOMHOAapaTopbl, MMU(QPaTOpel U
nemudpaTopsl, MyIbTUIUIEKCOPHI, Tpeodpa3zoBaTeNId KOJOB.

Tema 5.4 [udposbie yCTpOHCTBa
IIOCIIEA0BATCIIbHOCTHOT'O TUIIA

CuHTe3 aBTOMATOB C MaMsThIO. TpUrTEphl, pErUCTpPHI.
HBOI/I‘-IHBIG CUCTUYHUKMU. CHOCO6BI MOCTPOCHUA HCIABOUYHBIX
cueTynkoB. [Iporpammupyembie AETUTENH.

Tema 5.5. MUKpPOIJIEKTPOHHBIE  3alIOMUHAOIINE
yCTpOICTBa

Knaccupukanus mukpocxem mamsata. CraTuueckas u
JUHAMU4ecKas OIepaTUBHAas aMsITh. [TpuHIMIBI
opranusanuu u Buasl [13VY.

Tema 5.6. VYcrpolicTBa CONPSHKEHUS AHAJIOTOBBIX U
U(POBBIX CUTHAJIOB.

AmHanoro-1udpoBsie u dpo-aHaIoroBsie
npeoOpazoBarenu (ALl u IIAII). CrmocoOwsl mocTpocHws,
BUJBL, apaMeTpsl. Mukpocxems! ALIIT u LTAIL

Tema 5.7. IIporpammupyemslie JIOTUYECKUE
uaTerpaigbHbie cxemsl (ITJIUC).

Ctpyktypa ©U  0COOEHHOCTH IPUMEHEHHUS
IPOrpaMMUPYEMBIX  JIOTUYECKUX  HMHTETPATIBHBIX  CXEM
(IUINC). ITapameTpsl 1 EPCIEKTUBBI UCIIOIb30BaHUS.

Tema 5.8. Mukpormnpoueccopbl

ArnmapaTHBI ¥ TPOTpaMMHBIN CIIOCOOBI peann3anun
anroput™ma. JloctouHcTtBa u  Henmoctatku.  CTpykTypa
TUIOTETUYECKOIO0  MHMKPOIPOLECCOPHOTO  BBIYUCIUTEIBHOTO
YCTPOICTBA. MuxkponporeccopHbie KOMILIEKTBHI.
MUKpPOKOHTpOJLIEPHI

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl mpakTUUECKUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

Ne
Ne TeMbl MpakTU4ECKUX . | TpynoemkocTs, |pasgena
. @DOopMBI IPAKTUYECKUX 3aHATUN
/o 3aHATAN (gac) JTUCIIAI
JIMHBI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.4. JlabopaTopHBbIEC 3aHATHSI




Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 6.

Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYTOEMKOCTh

Ne
TpynoemMKocTh, | pa3aena
No /it HanmMenoBanue 1abopaTopHbIX paboT pyA pasit
(dac) IUCIIAI
JIHBI
Cemectp 4
1 HccnenoBanue OUIOSPHBIX TPAaH3HCTOPOB B CXeme C | 2 2,3
00IIIM SMUTTEPOM
2 HccnenoBanue noieBbIX TPAaH3UCTOPOB 2 2,4
3 UccnenoBanue ycunurenen HU3KOM 4aCTOTHI 2 3,1
Ha OMNOJSIPHBIX TpaH3ucTopax U OY
4 DyHKIIMOHAIBHBIE TpeoOpaszoBareny Ha OY 2 3,3
Cemectp 5
1 [IpeobOpazoBarenb HaNpsHKEHUE — 9acTOTa 1 4,6
2 HccinenoBanne JOrHYeCcKUX 3JIEMEHTOB 1 4,2
3 HccnenoBanue perucTpoB M CUCTYMKOB 2 4.4
4 HccnenoBanue ananoro-uugpoBoro npeodpasoBaress 1 5,6
5 Uccnenosanue cxemsl LIAII ¢ R- matpuneit 1 5,6
6 HccnenoBanue apXuTeKTyphl W (YHKIIMOHUPOBAHUS | 2 5,7
[JINC
Bcero: | 16
4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
4.6. CamocrosiTenpHas paboTa 00yJarouuxcs
Bunsr camocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYTOEMKOCTh
. Bcero,
Bun camocrosiTensHO#M paboThI ac Cemectp 4, yac Cewmectp 5, uac
1 2 3 4
M3yueHne TeOpeTHIecKoro MaTepuaia
e p P 90 60 30
nucturiuasl (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
[ToaroToBKa K TEKyLIEMY KOHTPOJIIO
A Y CMYy KoHTp 51 34 17
ycneBaemoctu (TKYVY)




Jomamraee 3aganue (/13)

KonTponbsabie paboTs! 3a0uHnKoB (KP3)

[ToaroroBka Kk MpOMEKYTOUHOM
arrectanuu (I1A)

Bcero: 141 94 47

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-MeTOINYEeCKHe MaTepuallbl ISl CAaMOCTOSTENIbHOW paboThl O0yYaromuXcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YICOHBIX W3AHUN
[lepeueHpb neyaTHBIX U 3JEKTPOHHBIX y4eOHBIX M31aHUH MpHUBEICH B Tabmuie 8.
Tab6mumia 8— IlepeueHb MeYaTHBIX W AJIEKTPOHHBIX YICOHBIX U3TaHUN

[Tudyp/ KomiuectBo 3x3eMIuIsipoB B
p bubnuorpaduueckas ccpiika OuOIMOTEKE
URL agpec
(KpoMe 3IIEKTPOHHBIX FK3EMILISIPOB)
621.38 I'yces B.I'., I'yceB FO0.M. DnektpoHuka u 18
I 9% MUKPOTIPOIIECCOPHAs TEXHUKA. Y 4eOH. 1151
By308/ M.:Beicmrmik., 2008,- 799c.
621.396. Onamgunit FO.®., 'nynkun O.11.,I'ypoB 62
0-60 A.WN. AnanoroBas u nudponas
AJIEKTPOHUKA. Y4eOH. 1715 By30B,M.:
lNopsiuas munug-Tenekom,2005,- 768 c.
004 (075) VYrpiomos E.I1. Iludposast cxeMOTEXHHKA. 22
V.27 Wzn. BXB-IlerepOypr, 2010,- 816 c.

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(pOpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUILUIMHBI
npuBeJieH B Tadymiie 9.

Tabmuua 9 - IlepedyeHb SIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec HaumenoBanue

He npenycmoTtpeno

8. Ilepeuens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHp MTPOrpaMMHOTO O0OECHEUEHUS, HCIOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa3oBaTENBHOTO MpoIiecca MO AUCIUIIINHE.
[lepeueHpb UCTIONB3yEeMOTr0 MPOTPaMMHOT0 obecrieueHus npeacrasieH B Tadnuie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO 0OecrieueHUs

Ne i/t Hanmenosanmue

He npenycmorpeno




8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBIICHIH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUIIIHHE

[lepeyeHb HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

He npenycmorpeno

9. MarepuanbHO-TeXHUUYECKast O0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCTaBIeH B Tabumiel 2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | JlexuuoHHas ayauTopus a.12-08 I
Crnenmanu3upoBaHHas J1abopatopus “IIEeKTPOHUKH U a.12-08
MUKPONPOIIECCOPHON TEXHUKH
3 | JucIuieiHbIi Kiace a.13-03a

10. OueHouHBIE CpEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIluu
10.1. CocTaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW aTTeCTAIMH
o0yJaromuxcs Mo AUCHUILIINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BOMPOCOB K AK3aMEHY;
Hud. 3auer CrmcoK BOIIPOCOB;

10.2. B kayecTBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK O00YJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KoTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCSA
100-6ampHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI  YHUBEpPCUTETa,  IIpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepun olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

Xapaktepructrka chopMUPOBAHHBIX KOMITETEHITHI
5-0ayutpHad 1IKama PaKTep bopmrp

— oOyyvaronuiics TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, MOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— OMUpAsCh HA 3HAHUS OCHOBHOM W JIOTIOJHHUTEIBHON JIMTEPATYypH,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMelio 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTaEMbIC UM UJICH;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— CcBOOOHO BJIAJICET CHCTEMOM CIICIUAITM3HUPOBAHHBIX MOHSITHHA.

«OTJIMYHO»
(Ga4YTCHO»




OneHKa KOMITETEHIIMH e .
N A T—— apaKTEpPUCTHKA CPOPMHUPOBAHHBIX KOMITETEHIIMI
— 00y4aronuiicst TREpIO YCBOMJI IMPOTPAaMMHBINA MaTepuall, TPaMOTHO U
II0 CYyWIECTBY W3JIaraeT €ro, ONUPasChb Ha 3HAHUS OCHOBHOU
JUTEPATYPBI;
(XOpOTION — He JIOIIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C IPAKTUYECKON JESITEIBHOCTHIO
<«BAYTCHO»
HaIpPAaBJICHUS;
— apryMEHTUPYET HaY4YHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOJBI U 0000IIECHMS;
— BIAJCET CUCTEMOMU CIIELMAIM3UPOBAHHBIX IIOHITHUM.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
II0 CYHIECTBY M3JIaracT €ro, OMMpasch HA 3HAHUSA TOJBKO OCHOBHOMU
JUTEPATYPBI;
— JIONyCKaeT HeCYIIECTBEHHbBIE OMMOKN U HETOYHOCTH;
«yIOBIIETBOPUTEIILHO) .
GATTOHOY — UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHHUU 3HAaHUUN
HaIpPAaBJICHUS;
— c1a00 apryMeHTUPYET Hay4YHbIE ITOJIOKEHUS;
— 3aTpyaHsieTcs B GOPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;
— YaCTUYHO BJIAJEET CUCTEMOH CIENMAIN3UPOBAHHBIX TOHSATHIA.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;
— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
«HEYIOBJIETBOPUTEIILHOY ]
«HE 3AITCHON paccMOTpeHHH MPOOIEM B KOHKPETHOM HaIpaBJICHUH; 5
— UCIIBITHIBAECT TPYAHOCTH B IIPAKTHYECKOM IIPUMEHEHUH 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIO0XKCHUS;
— He (OPMYIHPYET BHIBOJAOB U 000OIICHHIA.

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS WX UHBIC MATEPUATIBI.
Bormpocs! (3amaun) niis sx3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne i/t

[lepeuens BompocoB (3a1a4) AJisl IK3aMEHa

1. CTpykTypHas cxema 3JIeKTpOHHOTO ycTpoiicTBa. [loHsiTne 06 aHamoroBom
U 1I(ppoBOM MeTO1aX.

2. ITaccuBHBIC 3N1eMEHTHI IeKTpOoHHBIX cxeM ( R,C,L)

3. ®u3nyeckue OCHOBBI OJYIIPOBOJHUKOB. p-N IEPEXO] ITPH OTCYTCTBUU U
HaJIMYUU BHEIIHETO MOJI.

4. IlonynpoBOHUKOBBIE THOBI

5. bunonsipubie Tpan3ucTopsl. [Ipunnun gerictBusi. CraTuyeckue
XapaKTePUCTHKH.

6. Tpu cxembl BKIIFOUCHUS] OMTIOIIPHBIX TPAH3UCTOPOB. YacToTHBIE
CBOICTBA

7. IlosieBoil TpaH3UCTOP € 3aTBOPOM B BHJI€ P-h IIEpEX01a

8. MOII- Tpan3ucTopsl

9. TupucTtopsl

10. Yewnurenu. Knaccuduxanys, OCHOBHbIE TapaMEeTPhl U XapaKTEPUCTUKU
11. PesxxumMbl pabOThI YCHITUTEIBHOTO 37ieMeHTa. [IpuHIMn noctpoeHus
YCUJIMTENIBHOTO KacKajia

12. RC-ycunurens Ha OUMOISPHBIX TPaH3UCTOpax. TumoBas cxema.
Haznauenue anemeHnToB. [locTpoenne Harpy304HbIX XapaKTEPUCTHUK.
DJIeMEHTHI pacuera

13. O6patHas cBs3b B yeunuressax. Knaccudukanusa. Bmusane OC Ha

K02 (hpuIMeHTs ycuaeHus (BbIBO).

14. Bnustune OC Ha napamerpsl yeunutens. [loBropurenu.




15. Ycroitunocts ycunutens ¢ OC.

16. YIIT. Apeitd nyns. Juddepentmansubiii kackaa. YIIT ¢
npeoOpa3oBaHUEM YacTOThI CUTHAJIA

17. Onepanuonnsiit ycunutens (OY). CTpyKTypa, XapaKTepUCTHKH U
napamerpsl. YacToTHas KOppeKLIUs

18. Cxemsbl BimtoueHust OY

19. OV B kauecTBe yCUIIUTENA IEPEMEHHOIO TOKA, HHTErpaTopa 1
muddepeHnmaTopa

20. OY B kavecTBe CymMMaTopa, JiorapudmaTopa, yMHOKUATEIIS

21. N30uparenbHble yCUITUTENH

22. TpanchopmaTopHbI€ YCUITUTEIH MOITHOCTH

23. bectpanchopMaTopHbIE YCHITUTETH MOITHOCTH

24. ABTOreHepaTOphl TAPMOHUYECKUX KOJIEOAHUN. Y CIIOBHE aBTOTEHEPAIUH.
CrpykTypHas cxema.

25. LC- rereparopsl TapMOHUYECKHX KOJICOaHUI

26. RC-reneparopsl

27. CTpyKTypHas cxemMa HCTOYHUKA MUTaHKs. BeimpsmuTenu u QriibTpsI.

Bompocsr (3amaun) nist 3avera / aud . 3adera npeacrasieHsl B Tadnwuie 16.
Tabmuua 16 — Borpocs! (3aaaun) ams 3adeta / qudd. 3ayera

Ne i/t

ITepedens BonmpocoB (3a1av) myist 3adeta / nudd. 3auera

1. Jloruueckue onepanuu (OCHOBHBIE 1 KOMOWHUPOBAHHEIC)
2. AKCHOMBI, 3aKOHBI, TOXKJIECTBA U TEOPEMBI alreOphl JTOTHUKU

3. Peanu3zanust OCHOBHBIX JTJOTHUYECKUX ONEPALMA C IOMOLIBIO
anementoB U-HE, NJI- HE

4. Turbl TOrHYEeCKU JIEMEHTOB

5. [TapameTpsl TOrMYECKHUX IEMEHTOB

6. Knaccudukanus TpurrepoB Ha Jiorudeckux 3nementax. RS u RST-
TPUITEPHI

7. JIByxctynenyarsie RS u T-tpurrepst
8. D u IK-tpurrepst

9. Peructpel xpanenus

10. CIBHUTOBBIE PETUCTPHI

11.  Konbuesoil U peBEpCUBHBIN pETUCTPBI

12. [TocnenoBaTenbHbIN U TapaUICIbHBIN IBOMYHBIE CUETUUKU
13. PeBepcuBHBIN IBOUYHBIN CUETYUK

14, CriocoObI TOCTPOCHUSI HEIBOUYHBIX CUETYMKOB
15. JIBOUYHO-E€CATHYHBIN CUCTIUK

16.  IIporpammupyembie TETUTEIH

17. Cymmaropsl ¥ 1M(poBbIe KOMIAPATOPHI

18. [udparop u nemudparop

19.  MynbTUIIEKCOP U AEMYJIbTHILIEKCOP

20.  [udpo-ananorossie mpeodpa3oBaTeIIA

21.  Amnanoro-uugpoBsie mpeodpazoBaTeIn

22.  AmnmapaTHBIN ¥ MPOTPaMMHBINA CITOCOOBI pealTu3aliiy aIrOpUuT™Ma.

JIOCTOMHCTBA M HEAOCTATKHU.

23.  Muxkpormporeccopsl. DieMmeHTHas 6a3a. CTpykrypa MUKpoOBM.
24. OO6oOuieHHas CTPYKTypHast CXeMa MHUKPOIPOIIECCopa.

[lepeyeHp Tem Uii KypCOBOTO TPOEKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM A7l KypCOBOTO MPOEKTUPOBAHMS/BHITIOTHEHUSI KyPCOBOM paboThI




[TpumepHBIii TepeueHb TeM ISl KypCOBOIO MTPOEKTUPOBAHMS/BBIMOIHEHUS

Ne mi/m .
KYpCOBOI pabOTHI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bompocer st mpoBeneHUsS TPOMEKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
npeICTaBICHbI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

No /it IIprMepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PAabOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
o0yd4eHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

10.4. Meroaunueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUSA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIarOIIUXCs IO OCBOCHUIO TUCITUTLIAHEI
OCHOBHOM 1EIBIO NUCHUIUIMHBL  «DJEKTPOHUKA» SIBISAETCS M3YYEHHE CTYJICHTaMu

TEOPETUYECKUX M MPAKTUYECKUX OCHOB COBPEMEHHOW MOJIYNPOBOJHUKOBOM CXEMOTEXHHKH,
UCIONB3YEMOM  MpPU  MPOEKTUPOBAHWU  UHGOPMAIMOHHO-BBIYUCIUTEIBHBIX  CHCTEM,
ABUAIMOHHBIX MPHUOOPOB M CPEACTB AaBTOMATHKH, YTO MO3BOJIUT MM YCHEIIHO pellaTh
TEOPETUYECKHE M MPAKTHUECKUE 33/1a4d B UX MPO(EeCCHOHANBHON AESITeIbHOCTH, CBA3aHHON C
MPOEKTUPOBAHUEM, UCTIBITAHUSMU U 3KCIUTyaTallied pa3IMYHbIX 3JIEKTPOHHBIX YCTPOUCTB.

Mertoauyeckue yKa3aHusi I O0y4amIIMXCS 10 OCBOCHHIO JIEKIIHOHHOIO
MaTepuaia

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOIO MaTepHajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W sICHOE H3JIOKeHHe ydeOHOoro Mmarepuana. HasHaueHne COBpeMEHHON JEKIMH B
paMKax AHMCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(OpPMALMIO MO TEME, a B OCBOCHUH
¢yHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTHD)KEHUI Hay4dHOH MbIciau. B ydyeOHOM mponecce JIeKIus BBIIOIHIET METOI0JOTHUYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKUIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AAeT LEeIbHOE MPEACTaBIECHUE O AUCLUILIUHE,
[IOKa3bIBACT B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMMU.

[InanupyemMsble pe3yabTaThl IPU OCBOSHUH 00y4aroIKUMCs JIEKIIMOHHOTO MaTepuaa;

— IIOJIy4YCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AaHHBIX 3HAHWM, YpPOBEHb
KOTOPBIX ONPEEIIICTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOH pabOThI COBMECTHO C IIPENOJIaBaTEIIEM;

— pa3BuTHE NPO(PECCHOHAIBHO—IENOBBIX  KauecTB, JIOOBM K HpPEeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— IIOJIy4YeHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHS Ha OJDKaMIINE TOMbI;




— HAy4YUTCS METOJWYECKHM OO0padaThiBaTh MaTepual (BBIACIATH TJABHBIE MBICIH U
MOJIOXKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3JIMYHBIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOIO NOHMMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja TMpPU MPOBEACHUU KOPOTKUX ITUCKYyCCHH 00
O0COOEHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 110 AUCLUIIINHE.

MeTtoauyeckue ykazaHusi s O0YyYAKIIMXCHA IO NPOXOKICHUIO MPAKTHYECKUX
3aHATHH

[TpakTudeckoe 3aHSATUE SBISETCS OOHOW M3 OCHOBHBIX (DOpPM OpraHHM3aIuu y4eOHOTO
mpolecca, 3aKI0Yaronieiicss B BHIMOIHEHUH 00yJaroIMMHKCS 0] PyKOBOJICTBOM IpenoaaBaTens
KOMIUIEKCa YYeOHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB Y4eOHOU
JUCIUIIMHBL, TPUOOPETEHUsI YMEHUN U HaBBIKOB, OIbITA TBOPUECKON AESTEILHOCTH.

[lenpro MPaKTHYECKOTO 3aHSATHUS JJIsi 0O0YUYaIOUIETroCs SBJSIETCS MPUBUTUE 00yYaroeMcs
YMEHHI U HaBBIKOB MPAKTUYECKOU NESITEILHOCTH M0 U3y4aeMOU NUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU O0YUAIOMIEMCS MPAKTUYECKUX 3aHATHIA:

— 3aKperuieHue, yriayOjieHue, paclldpeHHe M JAeTajiu3alus 3HaHWA Npu pelieHuu
KOHKDPETHBIX 33714,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJaMH M METOJUKaMU H3Y4YeHHUS KOHKPETHOH yuyeOHOI
JUCLHTIINHBI;

— BBIPAOOTKAa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TIONYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJ]aHUI;

— ofecrnieueHue palMOHAILHOTO COYETAaHUs KOJUIEKTUBHON M WHIUBUAYAJIbHON (GopM
00yJeHUsI.

DyHKINUH MPAKTUYECKUX 3aHATUN:

— IIO3HaBaTeNbHas;

— pa3BHBaloOILas;

— BOCIIUTATENbHAs.

[To xapakTepy BBITIONHAEMBIX OOYYAIOMIUMCS 3aJaHU MO TPAKTHYECKUM 3aHATUIM
MOAPA3ACIIAIOTCS Ha!

— O3HAKOMUTENbHBIC, TPOBOAUMBIE C LEIbI0O 3aKPEIUICHUS W KOHKPETU3ALNHU
M3YYEHHOTO TEOPETUYECKOr0 MaTepuraa;

— aHAJUTUYECKHE, CTaBSIINE CBOEH IIeNIbI0 MOJIydeHHnEe HOBOM MH(pOpMalluu Ha OCHOBE
dbopmMan30BaHHBIX METOJIOB;

— TBOpYECKHE, CBS3aHHBIE C MOJTYyYCHHUEM HOBOW MH(POPMAIIUU ITYTEM CaMOCTOSTEIIBHO
BBIOpaHHBIX MMOJXOA0B K PEIICHHUIO 3a/1a4.

@opMBI OpPraHM3allMd NPAKTUYECKHX 3aHATHN ONpPENENsIOTCS B COOTBETCTBHHM CO
cneur(uyeckuMU OCOOEHHOCTSIMH Y4EOHON NUCHMIUIMHBI M LensiMu oOydeHus. OHM MOTyT
IIPOBOJIUTHCS

— B UHTEPAKTUBHOW ¢opMe (pelieHue CUTYallMOHHBIX 3a/ad, 3aHATUS 110
MOJCIINPOBAHUIO  PEANBHBIX  YCJIOBHH, JEJIOBBIE  UIPHl, HUIPOBOE  IPOECKTUPOBAHMUE,
UMUTAIIMOHHBIC 3aHATHS, BBIC3THBIC 3aHATHS B OpraHu3anuu (IpeanpusTus), AeaoBas yacOHas
urpa, poJsieBasg Wurpa, ICHXOJOTHYECKUN TPEHUHT, KEWC, MO3rOBOM IITypM, TpPYIIOBBIE
JTUCKYCCHH);

— B HE UHTEPaKTHUBHOU (popme (BHIMOJHEHUE YIPaXKHEHWM, pellleHne TUIOBBIX 3ajad,
pelIeHrne CUTYallMOHHBIX 33/1a4 U JIPYroe).

MeToauka MpoBeNeHUs MPAKTUYECKOTO 3aHITHS MOXKET OBbITh pPa3NUYHON, TMPU ITOM
BaXHO JJOCTHKEHHE 00IIEeH 1eNTh AUCIUILITHHBL.



MeTtoauyeckue ykazaHusi 1151 00y4arouXcs M0 NPOXO0AKICHUIO JJAa00PaTOPHBIX padoT

B xoxe BemonmHeHUs 1abopaTOpHBIX pabOT OOyYaIOMUNUCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETH COBPEMEHHOM METONUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUM C KBIN(UKALMOHHOW XapaKTepUCTUKOM 0Oydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrimonHenue 51ab0paTopHBIX pabOT OO0y4aroIIMMCS SIBJISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpeNeNseMOd ydeOHbIM IIJJaHOM, U OTHOCUTCS K CpEICTBaM,
00eCTeYnBAaOIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a]1a4 y 00y4aromerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IPOLIECCOB, SBIEHUH UM OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOW JUCIUILINHBL,

— 3aKpeIUICHHE, PA3BUTHE M JETalM3alMs TEOPETUYECKUX 3HAHWM, MOJyYEHHBIX Ha
JCKIUSAX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja00OpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

Crpykrypa u popma oTuera 0 1adbopaTopHoii padore

— 1. TUTYJIBHBIN JIUCT;

— 2. 1enp 1abopaTopHOi paboTHI;

— 3. OIMCcaHue UCCIEAYEMON CUCTEMBI;

— 4. CTpyKTypa UCCIIEAYEMBIX TaPAMETPOB;

— 5. METO/IMKA MPOBEJICHNUS 3KCIIEPUMEHTAIBHBIX UCCIIEI0BAHUM;
— 6. IPOTOKOJI IKCIIEPUMEHTA;

— 7. pe3ynbTarel 00pabOTKH IKCIEPUMEHTANBHBIX JaHHbIX;

— 8. BBIBOJIBI 1O paboTe.

TpebGoBanus k 0popMIICHHIO 0TYETA 0 JIA00OPATOPHON padoTe

Otuer odopmisiercst mo 'OCT 7.32-2017 uzmanus 2017rona. TUTyabHBINA THCT

odopmIIsieTcs 10 yTBepKaAeHHOH dhopme. Dopma TUTYIIHHOTO JINCTA Pa3MEIlleHa Ha CaliTe
I'VAIL

Ha xadenpe umeercs yueOHO-MeTOJMUECKAs IUTEPATypa AJIsl BBITOJHEHHS Ja00paTOPHBIX
pabor:

1.Imutpues F0.U., Henenun I1.H. UccnenoBanue 3MeKTPOHHBIX YCTPOUCTB Ha
OTEPALMOHHBIX yCHIIUTENAX. MeToa. ykas. K Boin.ja0.padot /I'Y AILCI16,2008-43c.

2. Imutpues 10.U., Henenun I1.H. UccnenoBanre nudpoBeix cxeM. MeTo.yKas3. K BBIII.
nab6.padot / I'YAII, CII6, 2013-39 c.



MeTtonnyeckue ykazaHus A 00y4alOIMXCS 1O MPOXOKAEHUIO CAMOCTOSTEIbHOI
padoThI

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUINIICS BBIMOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE MpernojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

st oOyvaronuxcst 1Mo 3a04HOM (opme 0OydeHHs, caMOCTOsITeNIbHAas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOTHEHUST CaMOCTOSTEIBHON paboOTHI, y 0Oydaromerocs (popMUPYETCs
nenecooOpasHoe MIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMM M CHCTEMAaTH3allUM NMpUOOpeTaeMbIX 3HAHUM, 00ecreuynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOYYCHHS, IMOMOTaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckumMi ~ MaTepualaMH,  HANPaBISIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

— METOAMYECKHE YKa3aHUsS 10 BBHIMOJIHEHUIO KOHTPOJBHBIX PaldoT (i1 00y4aromuxcs
1o 3a049HOU (popme oOydeHwHs).

MeToanuyeckne ykazaHusl JJIsi 00y4aKlOIIMXCH IO NMPOXO0KIEHUIO MPOMEKYTOYHOH
aTTecTalnuu

[IpomexyTouHas  artectanus  OOydYalOIIMXCS ~ MpeAycCMaTpUBAaeT  OIICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTAaTOB O0y4YeHHS Mo auciuiuimHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHHWH, MOJYyYEHHBIX OOydalomMMcs B Ipolecce
U3y4eHHs BCeW IUCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIIOCOOHOCTH
OPUMEHSTh MX JUIsl PEHIeHMs] MPAaKTHUYECKUX 3a7ad. DK3aMeH, KaK IpPaBHJIO, MPOBOJIUTCS B
NEpUOJ SK3aMEHAIIMOHHOM CECCHMM W 3aBEpIUAETCsl aTTECTAllMOHHON OLIEHKOM «OTIMYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOJYYECHHBIX OOYYaIOUIMMCS B XOJ€ U3yYCHHS
y4eOHOI AUCIUIUTUHBI B LIEJIOM HJIM IPOMEKYTOUYHAas (10 OKOHYAHUU CEMECTpa) OLEHKA 3HAHUM
o0y4aromuMcs 1Mo OTAENIbHBIM pa3fiesiaM TUCHUILUIMHBI C aTTECTallMOHHON OIICHKOM «3auyTeHO»
WJIU «HE 3aU4TECHO».

— muddepeHIMpoBaHHBIA 3a4eT — 23TO0 (¢GopMa OIEHKH 3HAHWUH, IOJYyYEHHBIX
o0y4aromuMcs TpU U3YYeHUH JUCIHUIUIMHBL, TPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYpPCOBBIX
paboT, HayYHO-HUCCIIEJOBATENBCKUX paOOT U MPOXOKICHUN PAKTUK C ATTECTAlMOHHOM OLIEHKOM
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHLHO.

Cucrema OLEHOK IpU IPOBENECHUU INPOMEKYTOYHOW AaTTECTALMU OCYILIECTBISAETCS B
COOTBETCTBUU ¢ TpeboBanusamu IlomoxkeHuit «O TeKylmeM KOHTPOJIE YCIIEBAEMOCTH U
OpOMEXyTouHOU arrectanuu cTyaeHToB ['YAII, oOydarommxcs MO MporpaMmam  BBICIIETO
obpazoBanus» U «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa ydeOHOH paldoThI
crynentoB B 'Y AI».



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHre U3MEHEHHUH W JOTTOTHEHUI

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit






