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AHHOTaUs

JucuumnuHa «ONEeKTPOHUKa» BXOIUT B 0Opa3oBaTENbHYIO MPOrpPaMMY BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakangaBpuara IO HAIMPaBICHHUIO MOJATOTOBKH/ CHEIHAIBLHOCTU
25.03.01 «TexHuueckas  HIKCIUTyaTalMsi  JIETATEJIbHBIX  amnmapaTtoB W JIBUTaTENCi»
HaIPaBJICHHOCTH «JKCIUTyaTalldsd W MCIBITAHUS ABHAIIMOHHOW M KOCMHYECKOM TEXHUKH.
Hucnuruna peanusyercs kadeapoit «Nel3y.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTECHITUI:

OIIK-3 «CrnocoOeH TpUMEHSATh TEOPUI0 TEXHUYECKOW JKCIUTyaTallik, OCHOBBI
KOHCTPYKIIMM M CHCTEM BO3JYIIHBIX CYJIOB, JJIEKTPUUECKHX M JJICKTPOHHBIX HCTOYHHKOB
nUTaHus TpUOOPHOTro OOOpPYHOBaHUS M CHCTEM WHIWKALMKA BO3AYIIHBIX CYAOB, CHUCTEM
yIpaBICHUS BO3AYIIHBIM CYJAHOM U OOPTOBBIX CHCTEM HABHTAI[AOHHOTO U CBS3HOTO
00opynoBaHUs»

OIIK-7 «CnocobeH mnpoOBOAMTh HU3MEPEHHS] W HHCTPYMEHTAIbHBIA KOHTPOJb IPU
9KCILTyaTallid aBUAIMOHHON TEXHUKU, MPOBOAUTH OOpabOTKY pe3ylbTaTOB M OLIEHHWBATH
MOTPEITHOCTH

CopepxaHue IUCHUIUIMHBI OXBaThIBA€T KPYT BOIPOCOB, CBS3aHHBIX C H3yYECHUEM
AJIEMEHTHOM ©0a3bl COBPEMEHHBIX JJIEKTPOHHBIX YCTPOWCTB, C PAacCMOTPEHHUEM OCHOB
MIPOEKTUPOBAHUS AHAJIOTOBBIX OJIOKOB Ha 0a3e MUKPOCXEM ONEPAIMOHHBIX YCHIIUTENEH, a TaKKe
C UW3yYeHHUEM TMPUHIMIIOB TOCTPOEHUS MHUPPOBBIX YCTPOHCTB KOMOMHAIMOHHOTO U
MOCIIEA0BATEIHHOTO TUIIOB.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3AINUN
yueOHOro Impoliecca: JIKIIH, 1a00opaTopHble paboThl, IPAKTHUECKUE 3aHATHUS.

[IporpamMmmMoit AMCHUIIIMHBI MPETYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTeCTaIis B popMe IK3aMeHa.

OO6miast TpyAO0€MKOCTh OCBOCHMSI JUCIHIUIMHBI COCTABIISIET 7 3a4€THBIX €IUHMI], 252
yaca.

S3bIK 00yueHus 0 JUCHMILIUHE «KPYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3YIbTATOB O0YUEHHS 110 TUCIUILIIMHE

1.1. Ileam npenopaBaHusi AUCUUIUIMHBI: H3YyY€HHE CTYJIEHTAMU TEOPETUYECKUX MU
IIPAaKTUYECKUX OCHOB COBPEMEHHOW IIOJYIPOBOJHUKOBON CXEMOTEXHHUKE, MCIIOJIb3yEeMOH IIpU
9KCIULyaTalldd W MCIBITAHUM ABUAIMOHHOM TEXHUKH, YTO MO3BOJIUT MM YCIEIIHO pelaTh
TEOPETUYECKHE U MPAKTUYECKHE 33/1a4M B MX MPOPECCHOHATIBHON JESATENbHOCTH, CBI3aHHON C
9KCIUTyaTaluel pa3IuyHbIX IEKTPOHHBIX YCTPOICTB.

1.2. JlucummianHa BXOIUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3YJIbTATOB O0OYUEHUS MO AUCLUUILUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus NUCHUILIMHBI OOYyYaOUIMiica AOJDKEH 00JanaTh CIEeTyIOIUMHE
KOMIIETEHIIMSIMU WM UX YacTAMHU. KoMmneTreHIMu 1 MHANKATOPBl UX JTOCTUIKEHUS NPUBEIEHBI B
tabnuue 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIIMHA U MHUKATOPOB UX JIOCTUKEHUS

Kareropus (rpynma) Konn Kon n HauMeHOBaHuE MHIUKATOPa
HaUMEHOBaHHUE
KOMIIETEHLIUH JOCTH>KEHHUS] KOMIIETEHLIUN
KOMIIETEHIIUHU
OIIK-3 Cnocoben
OIIK-3.3.4 3HaTHL METOANKYU OLICHUBAHHUSA 110
MIPUMEHATH TEOPHIO
. Pa3IUYHBIM KPUTEPUSIM TEXHUUECKOTO
TEXHUYECKON
COCTOSIHMSI CUCTEM BO3YIIHBIX CY/OB,
JKCIUTyaTaluH,
OCHOBLL BKJIFOYAsi CUCTEMbI YIIPABJICHHUS,
ANEKTPOHHBIC U IIU(PPOBHIE CUCTEMBI
KOHCTPYKLUHU U .
JIETATEJILHOTO arnmapara u CUJIOBOU
CHUCTEM BO3IYIIHBIX
P YCTaHOBKHU
Y108, OIIK-3.Y.4 ymeTb O11eHUBaTh 110
AIEKTPUUECKUX U
pa3IUYHBIM KPUTEPUSIM TEXHUUECKOE
AIEKTPOHHBIX
COCTOSIHME CHCTEM BO3IYIIHBIX CY/IOB,
O6menpodeccuoHanbHBIE | HICTOYHUKOB
BKJIFOYAsi CUCTEMbI YIIPABJICHMUS,
KOMIIETEHIIUH MATaHUA
AJIEKTPOHHBIE U ITU(DPOBBIE CUCTEMBI
pruOOpPHOTO
JIeTaTEeNbHBIX alllapaToB U CUIIOBBIX
o0opynoBaHus 1
CHUCTEM WHIUKAIIU YCTaHOBOK
OIIK-3.B.4 BnageTh METOIaMH OLICHUBAHUS
BO3JIYIIHBIX CYJIOB,
10 Pa3JIMYHBIM KPUTEPHUSIM TEXHUUYECKOTO
CHCTEM YIPABJICHUS
COCTOSIHMSI CUCTEM BO3/YIIHBIX CY/OB,
BO3JIYIIHBIM CYJHOM
BKJTIOYAst YHEPTeTUYECKUE, YIIPABJICHHUS,
1 OOPTOBBIX CUCTEM
ANIEKTPOHHBIC U IIUPPOBHIE CUCTEMBI
HaBHUTAIIUOHHOTO U .
JIETATEIPHOTO arnmapara u CUJIOBOU
CBSI3HOTO
YCTaHOBKHU
000pyT0BaHUS
OIIK-7 Cnocoben OIIK-7.3.1 3HaTh METOIBI U3MEPEHNN U
MIPOBOJIUTH WHCTPYMEHTAILHOTO KOHTPOJIS,, 00pabOTKH
U3MEPCHUS U WX PE3yJbTATOB C OIICHKAMHU MOTPEUTHOCTEH
MHCTPYMEHTAJIbHBIA | TIPH SKCIUTyaTalliy aBUALIMOHHOM TEXHUKHU
KOHTPOJIb IIpU OIIK-7.Y.2 ymeTs pacCUMTHIBATH
O6mmenpodeccnoHanbHbIE | SKCIUTyaTalluK MOTPELUIHOCTH CPEJCTB U3MEPEHUIN 1
KOMIICTEHIINH aBUAIIMOHHOU U3MEpPEHUI
TeXHUKH, npoBoautsh | OIIK-7.B.1 Bnagets cnocobamu U3MepeHui
00paboTKy Y UHCTPYMEHTAJIBHOTO KOHTPOJIS, PH
pe3ynbTaToOB U SKCIUTyaTalliy aBUALIMOHHOMN TEXHUKH,
OIICHUBATH 00pabOTKH X Pe3yIbTAaTOB M OLICHUBAHUS
MOIPEIHOCTH IIOIPELIHOCTEN




2. Mecro nucuuminHsl B cTpykType OI1

JucuumnimHa MoxeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YUYaIOIUMUCS
[PY U3YYCHHUHU CIICAYIOMINX JTUCIUILIHH:

— «Marematuka. Pa3nensl: nuneiinas anreOpa, nuddepeHranibHoe U UHTErpalbHOE
UCUHUCIIEHUE, CTICKTPAIbHBINA aHATTU3Y;

— «®Dusuka. Pazaensl: 371eKTpUYECTBO U MarHeTU3M, KoJeOaHUs 1 BOJHBIY,

— «Teoperndeckre OCHOBBI JJEKTPOTEXHUKH. Pa3ienbl: dJeKTpUyecKkue Uenu
MOCTOSIHHOTO UM TEPEMEHHOr0 TOKa, PE30HAHCHBIC SIBICHUS, YETHIPEXIOIIOCHUKH, (PUIBTPBI,
HepexoAHbIe MPOIECCHl U UX PACUeT, HETMHEHHBIC NIEKTPUUYECKHE LETTH.

3HaHus, TOJMy4YeHHbIE NPU HU3YUYEHUU MaTepuaia JaHHOW JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYeHHUE, TAaK U MOTYT UCIOJIb30BATHCS MPU U3YYCHUU IPYTUX TUCIHILINH:

— «CucTeMsbl yIpaBieHUs JeTaTeIbHBIMU allllapaTaMm,

— «lludpoBsie cucTeMbl ypaBieHUs U 00pabOTKH HHGOPMAITUN;

— «MukpomnpolieccopHasi TEXHHKa B IpUOOpax, CUCTEMaX U KOMILIEKCAax»;

— «CXeMOTeXHHUKa MEKTPOHHBIX YCTPOICTBY.

3. O0beM u TpyI0eMKOCTb TUCIUIINHBI
Jlanubeie 00 oOmeM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OTAEIBHBIX BHUJIOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMECTpaM) MPEICTaBICHBI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUITITUHBI

N TpyoeMKOCTb 110 CEMeCTpam
Bun yuebnoit paboTbl Bcero Nod N5
1 2 3 4
Oowan mpyooemKocmup oucyunIuHbl,
7/ 252 3/ 108 4/ 144

3E/ (uac)
U3 nux yacos npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCEro vac. 102 68 34
B TOM YHCIIE:

nexuuu (JI), (dac) 51 34 17

npakTuueckue/ceMunapckue 3ansatus  (113),

17 17

(gac)

nabopaTtopHubie padoTs (JIP), (yac) 34 17 17

KypcoBoi npoekt (pabota) (KII, KP), (qac)

9K3aMeH, (4Jac) 45 45
Camocmosmenvnas paboma, Bcero (dac) 105 40 65
Buo npomesxcymounoit ammecmayuu’ 3auer, 3ager
mudd. 3auger, sx3amen (3auer, udd. 3aq, ’ 3auer OK3.
DK **) OK3.




4. CojaepxkaHue TUCHUILIAHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH TUCIUILIAHEI IO pa3/ieiaM v BUIaM 3aHITHH.
Paznensl, TeMBl JUCHUTIIMHBI U KX TPYAOEMKOCTh MPUBEICHBI B TabIUIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYIOEMKOCTh

Paznensl, TEMBI TUCLIUIUIUHEI Hexmm | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 4
Paznen 1. DnekTpoHUKa B COBPEMEHHOM
MIPUOOPOCTPOCHUH
Tema 1.1. BBognoe 3ausarue 3 4

Tema 1.2. DnekTpuueckrue CUrHaIbI
Tewma 1.3. DBomonus 2IeMEHTHOM 0a3bl 3JCKTPOHUKHU

Paznmen 2. DnemenTHast 6a3a 3NMEKTPOHHBIX YCTPONCTB
Tema 2.1. IlaccuBHBIE 2JIEMEHTBI ANEKTPOHUKH

Tema 2.2. ITomynpoBOTHUKOBBIC O IBI

Tewma 2.3. BunomsipHbIe TPaH3UCTOPHI 8 4 4 16
Tewma 2.4. IloneBble TpaH3UCTOPHI

Tewma 2.5. Tupucropsl

Tewma 2.6. DneMeHTh! HHTETPaJIbHBIX CXEM

Paznen 2. AHajoroBble 3JIeKTPOHHBIE YCTPOCTBA
Tema 3.1. Yceunmurenu. Knaccndukanus, napaMerpsl
XapaKTePUCTUKU

Tema 3.2. Ycunurenu NOCTOSHHOTO TOKa
Tewma 3.3. OnepanrioHHbIE YCHUITATENH 19 11 11 16
Tewma 3.4. M30uparenbHble YCHIUTEIH.
AKTUBHBIE PUIBTPHI

Tewma 3.5. Ycunurenu MOIIHOCTHA

Tema 3.6. 'enepaTopsl AIEKTPUUECKIX CUTHAIIOB

Pasnen 4. VIcTouyHUKHA TUTaHUS

Tema 4.1. CTpykTypa BTOPHYHBIX HCTOUHUKOB ITUTAHUS
Tewma 4.2. Bempsmurenu, QUIbTPBL, CTAOUITH3aTOPHI
Tewma 4.3. IHTerpanbHble CTaOMIN3aTOPBI HANPSHKSHUS

HUroro B cemectpe: 34 17 17 40

Cemectp 5

Paznen 5. Liudpossie ycTpoiicTBa

Tema 5.1. OcHOBBI anreOps! JOTUKU

Tema 5.2. Peanuzanus 1oruyecKux 3JI€MEHTOB

Tema 5.3. LludpoBeie ycTpoiicTBa KOMOMHALIMOHHOTO
THTIA

Tema 5.4. Lludpossie ycTpOHCTBA MOCIIEI0BATEIBHOIO
THUIA

Tema 5.5. MUKPO3JIEKTPOHHBIE 3aIIOMUHAIOLIUE
YCTpOMCTBa

Tema 5.6. YerpolicTBa cOnpsyKEHUs aHAJIOTOBBIX U
IU(POBBIX CUTHAJIOB

Tema 5.7. IlporpaMMupyeMbI€ JTOrHYECKUE
uHTerpansaeie cxemsl (ITJIMC)

Tema 5.8. Mukponpoueccopsl

17 17 65

Hroro B cemectpe: 17 17 65

Uroro 51 17 34 0 105

[lpakTHueckas TOATOTOBKA 3aKJIIOYaeTCs B  HEMOCPEACTBEHHOM  BBIIOJIHEHUH
Oo0y4aromMMHUCST  OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oy;ymei
npodeccHoHaIbHOM AEATETBHOCTHIO.




4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHATHH.
CopneprkaHue pa3/ieoB U TeM JIGKLMOHHBIX 3aHSATUH NPUBEJECHO B Tabaule 4.

Howmep paznena

HaszBanue u conep:xanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

Pazpmen 1. DJEKTPOHUKA B COBPEMEHHOM NPHUOOPOCTPOCHUHT
Tema 1.1. BBonHOe 3aHsTHE.
Conepxanue aucuuriinael. Knaccnukanys 31eKTpOHHbBIX yCTPOICTB.
CTpyKTypa THIIOBOTO 3JIEKTPOHHOIO yCTPOUCTBA
Tema 1.2 DnexTprudecke CUTHATIBL.
Kimaccudukarms,  dusmdeckue  XapaKTEPHCTHKH, CITEKTPBI
JNIEKTPUYECKUX CHTHaJoB. MeToapl  mpeoOpa3oBaHMsT  CHTHAJIOB.
Crnyuaiinble curHansl. «benprii mym.
Tema 1.3 DBoIONNS PIIEMEHTHON 0a3bl SJICKTPOHUKH
OJEeKTPOHHBIE JIAMIIBl, TPAH3UCTOPHI, HWHTEIPAIBHBIE MUKPOCXEMBI.
CreneHp MHTETPALMU U clcTeMa 0003HaAYCHUH MUKPOCXEM.

Paznen 2. OneMeHTHas 6a3a NEKTPOHHBIX YCTPOHCTB
Tema 2.1. ITaccuBHBIE 37IEMEHTBI AIEKTPOHUKH.
JlMCKpeTHbIE MacCHBHBIE 3J€MEHTHl. Pe3UCTOphl M KOHICHCATOPHI.
Tumebl, napameTpsl, 00o3HaueHue. HenmnHelHbIe MacCUBHBIEC YIEMEHTHI.
Tema 2.2. IToynpoBOAHUKOBBIE JUOBI.
OcCHOBHBIE MOHATHS 30HHOH TEOPHHU. P-N MEPEXO]], €ro BOJbTaMIIepHas
XapakTepucTuka. THIBI AMOAOB, MX XapaKTEPUCTUKH W IapaMeTphl.
CrabunuTtpoH, BapuKanm, TyHHeNbHBIN 1uoa. CBeTo- U (OTOTUOABL.
Tema 2.3. bunonspHelie TpaH3UCTOPHI.
Knaccudpukanms tpansuctopoB. [lpuHimn nedcTBusi, mapameTpsl U
XapaKTePUCTUKU OUTIONSAPHOTO TpaH3UCTOpa. TpH CXeMBbl BKIIOUCHHS.
Metonpl  pacuera cXeM ~ Ha  OMIOJSIPHBIX  TpaH3HCTOpax
(9KBHMBaJIEHTHBIE CXEMBI, Tpauyueckuil METOll, MPEJCTaBICHNUE B BUIE
4-X TIOJIFOCHHKA)
Tewma 2.4. IloneBble TPaH3UCTOPBI.
IloneBble TpaH3WCTOPBI ¢ 3aTBOPOM B BHUAE p-n nepexona u MOII —
TPaH3UCTOPHI. VX MpUHIMI AeMCTBUA, XapaKTEPUCTHKHU U TTapaMeTpBhI.
Tewma 2.5. Tupucropsl.
YeThpIpeXCIOWHbBIE TOIyIPOBOJHUKOBBIE CTPYKTYpHl. JIMHHCTODEI,
TPUHHUCTOPBI W  CHUMHCTOpPBI. XapaKTepUCTHKH U  MapaMeTpshl.
IIpumeHeHue B CUIIOBOM AJIEKTPOHUKE
Tema 2.6 D1eMEHTBI HHTETPATIBHBIX CXEM.
OCHOBHBIE HHTErpAJIbHBIE TEXHOJIOTHH.

Paznen 3. AHaJoroBble 3IEKTPOHHbBIE YCTPOCTBA

Tewma 3.1. Yeunurenu. Knaccudukanus, mapamMeTpsl 1
XapaKTEPUCTUKHU.

[MpuHIMIT TIOCTPOCHUSI YCHWIIMTENBHOrO Kackanma. Kiaccupukarmst
ANIEKTPOHHBIX  ycwiuTened. PexuMbl paboOThl  YCHIMTEIBHOTO
anemenTa. llapameTpel u Xxapakrtepuctuku. OOpaTHas CBSI3b B
YCUIIUTENIAX W €€ BIMSHUE Ha TMapaMeTpbl YCWIHTENS. Y CHIIUTEIN
MEPEMEHHOTO TOKa Ha TPAaH3UCTOpax.

Tema 3.2. Ycunurenu MOCTOSTHHOTO TOKA.

Hpetid Hyns B yCHIUTENSAX MOCTOSHHOTO TOKa. [IpWYMHBI 1 METOBI
0oprObI ¢ apetihom. Juddepennmansueiii kackan. [lomaBneHue
cuHpa3HOW TIOMEXH. YCHIUTENH C TpeoOpa3oBaHWEM YaCTOTHI
BXOZHOTO CUTHAJIA.

Tema 3.3.0nepaniuoHHbIE YCUIUTENH.

Ctpykrypa, TmapaMeTpsl W  XapaKTePUCTUKH  OMNEPAlMOHHOTO
ycwutens (OY). Cxemsl BkIoYeHHs. Pacder mapaMeTpoB Kackajia
na OY. Ilpumepsl  KcCHONB30BaHUS oy (uHTETpAaTOp,
nuddepeHnuarop, CyMMaTop, YMHOXKHTEIb U T.JI.).

Tewma.3.4. M30upaTenbHble YCUINTEIH. AKTUBHbIC (QUIBTPBI




Peszonancubiii yeunurens ¢ LC-koHTypoM AKTHBHBIE (QWIBTPHI Ha
OMEPAlMOHHBIX ~ yCWIIHTENsIX ¢ pa3nmuuHbiMd  RC-3BeHbsSIMH B
oOpatHo# cBsi3u. Mcmonb3oBanue 2T-Mocta B 0OpaTHOW CBSI3U VIS
HU3KOUYACTOTHBIX H30UPATENbHBIX YCHIINTENCH

Tewma.3.5. Ycuiaurenn MOIIHOCTH.

Oco0eHHOCTH TIOCTPOEHHS] MOIIHBIX YCHJINTENBHBIX KacKaJoB.
JByxTakTHBIE OecTpaHc(OpMATOpHBIE YCHIUTETH MOIIHOCTH Ha
KOMIUIEMEHTAapHBIX TPAH3UCTOpaXx.

Tema 3.6. 'enepaTopsl AIIEKTPUYSCKUX CHUTHAJIOB.

[IpyHIMIT TOCTPOEHMSI aBTOTE€HEPATOPOB 3SIEKTPUUYECKUX CHUTHAJIOB.
VYcnoBue aBrorenepaunu. bananc ¢a3 u 6ananc ammiutya. LC u RC
— aBTOTEHEPaToOphl TapMOHUYECKHX CHUTHaiOB. Crabmim3anus
aMIUTATY Il ¥ 9YaCTOTHI KoJieOaHUH

Tema.3.7. IlporpaMMupyemMble aHATOTOBBIC MHTEIPATIBHBIC CXEMBI.
Bo3MoxkHOCTH ITpOrpaMMHUPOBaHHS TAPAMETPOB aHAIOTOBBIX
MukpocxeM. OCcOOEHHOCTH CTPYKTYPHI U MIEPCIEKTUBH TPUMEHEHMSI.

Pasnen 4.

HcTouHuky nutanus
Tema 4.1. CTpyKTypa BTOPUYHBIX HICTOUHUKOB ITUTAHUS.
[TapameTpsl 1 CTPYKTypHast cXxeMa HCTOYHMKA nuTaHus. Hasnauenune
0110K0B 1 TpeOoBaHMA K HUM. becTpaHcopMaTopHbie HCTOYHUKH
MUTaHUSL.
Tewma 4.2. Bempsmurenu, GUIbTPBL, CTAOMITH3ATOPEI.
THnb! BEIIPSIMUTEINEH U CTIAKUBAIOLINX (UIBTPOB.
[Napamerpuueckue ccTadIU3aTOphl HanpsoKeHust. CTaOMIN3aTOPBI
KOMITCHCAIIMOHHOTO THIIA C IOCIEe0BATEILHBIM U TapauIeIbHBIM
BKJIIOYEHUEM PErYIHUPYIOIIETO 3JIEeMEHTa UMITYJIbCHBIE. VIMITyIbCHBIE
WCTOYHUKY MUTAHUSI.
Tewma 4.3. lHTerpanbHble CTAOMIN3aTOPBI HANPSKEHUS.
CtpyKTypa ¥ napaMeTpbl HHTETPAIbHBIX CTA0MIN3aTOPOB.
B03MOXHOCTD perynrpoBaHys BEIXOAHOTO HanpsbKeHusl. CXxeMbl
BKITtoueHus. OCHOBHBIE JTAlbl pacyeTa BTOPUIHOTO UCTOYHUKA
MTUTAHUSL.

Paznen 5.

Hudpossie ycTpoiicTBa
Tema 5.1. OcHOBBI anreOphI JIOTUKH.
OcHOBHBIE TOHSTHS. TabMUIBI HMCTHHHOCTH Ui ONEpaluit
KOHBIOHKLUMH,  JIW3BIOHKIMM W uHBepcud.  CoBeplIeHHbIE
HOopMasbHbIe GopMbl. MuHuMH3anus QyHKINH. AKCHOMBI, TEOPEMBI
1 3aKOHBI IBOMYHON areOpsbl.
Tema 5.2.Peanuzanus TOruyeCKUX dJIEMEHTOB.
CriocoObl  peaiu3aldd  JIOTHUECKHX 3JEMEHTOB. THIBI  JIOTHK.
[MapameTpsl W  CpaBHUTENBHBIE XapaKTCPUCTUKU  JIOTUYECKUX
3IIEMEHTOB Pa3JINYHBIX THIIOB.
Tema 5.3 Lludposslie ycTpoiicTBa KOMOMHAIIMOHHOTO THIIA.
IlonsaTHe O KOMOWHAIIMOHHBIX YCTpoicTBax. 3agaud CHHTE3a,
CyMMAaTOpbl,  KOMIIapaTopbl, IMUGPaTOpel W JemuppaTopsl,
MYJIBTUIUIEKCOPHI, TPpeodpa3oBaTeNi KOAOB.
Tema 5.4 LludpoBele ycTpoiicTBa MOCIEA0BATEIBHOTO THIIA.
CuHTEe3 aBTOMAaTOB C MaMsThiO. Tpurrepsl, perucrpbl. J{BowmuHble
cuetunkd. CrnocoObl  TOCTPOCHUS  HEJIBOMYHBIX  CYETYHKOB.
[IporpaMMupyeMsble AETUTEINN.
Tema 5.5. MUKpPO3JIEKTPOHHBIE 3aII0MUHAIOIIUE YCTPOHUCTBA
Knaccudukanus mukpocxem namstu. CtaTHueckasl U JHHAMHYECKast
ornepaTUBHasI MaMATh. [IpuHIMIIBI opraHu3anuu 1 Buasl [13Y.
Tema 5.6. YcrpoicTBa CONpSOIKEHHS! aHAJIOTOBBIX U IHU(POBBIX
CUTHAJIOB.
Amnanoro-udpossie u nudpo-ananorossle npeodpasosatenu (AL u
IHAIT). Cnoco0bl moOCTpOeHHs, BHJBL, TapameTpbl. MHKpPOCXEMBI




AL 1 LIAIL

JlocTonHCTBA

HEJIOCTATKH.
MHUKPOTPOLIECCOPHOTO
MukponpoleccopHble KOMIIEKThl. MUKPOKOHTPOJIIEPHI.

HEePCIEKTUBbI UCIIOIb30BaHHUS.
Tema 5.8. Mukponpoueccopsl.
AnmapaTHeli M TPOrpaMMHBIA CHOCOOBI peajH3aludl  alropuTMa.
THIIOTETHYECKOTO

YCTPOWCTBA.

Crpykrypa
BBIYUCITUTEIHHOTO

Tema 5.7. IIporpamMmupyeMble JIOTUYECKHE HHTETPAIBHBIE CXEMBbI

(TTHC).
CtpykTypa ¥ OCOOCHHOCTH TNPUMEHCHHS IPOrPaMMHUPYEMBIX
morndeckux  wHTerpanbHeix  cxeM (IUIMC). Ilapamerpsr u

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS

TeMbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B TaOIHIIE 5.

Ta6n1z1ua 5-— HpaKTI/I‘leCKI/Ie 3aHATHUS U UX TPYAOCMKOCTb

N3 Hux No
No | Tewmsl npaktuyeckux | @opmel npaktTudeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |paznena
/11 3aHSATUN 3aHSTUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIHBI
Cemectp 4
1. | Pacuer mapameTpoB u Pacuér
XapaKTEePUCTUK Y MOJICTIMPOBaHHE 3 3.5
CHT'HAJIOB
2. | Pacuer cxem, Pacuér 5 33
BKITIOYAIOIIHX THOJBI 1 MOJICTIMPOBaHKE
3. | Pacuer cxem Ha Pacuér 4 33
TPaH3UCTOPAX Y MOJICITMPOBAHHE
4. | Beruncnenue Pacuér
koddunmenrta 1 MOJICTIMPOBaHHE 2 3.3
YCUJICHUS YCHITUTEIS
5. | Pacuer mapameTpoB Pacuér 5 34
Kackazga Ha OY Y MOJICJIMPOBAHHE '
6. | Pacuer BTOpHYHOTO Pacuér 5 41
MCTOYHHKA MUTAHUSI Y MOJICTIMPOBaHKE
Bcero 17
4.4. JlabopaTtopHble 3aHATUS
Tembl 1abopaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.
Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanne 1abopaTtopHbIX padboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemectp 4
1. | UccnenoBaHue XapakTepUCTUK 4 1
MOJTYTIPOBOIHUKOBBIX JTHOJIOB
2. | UccnenoBanvie OUITONSPHBIX TPAH3UCTOPOB B 4 2
cXeMe ¢ O0IIUM SMHUTTEPOM
3. | UccnenoBanme nmpeobpa3oBarerns HapsHKEHHE- 4 2
4acTOTa
4. | UccnenoBaHne reHEpaTOpOB TAPMOHUYECKUX 5 3
KosneOaHui




Cemectp 5

1. | UccnenoBaHue TOTHIECKHUX 3JIEMEHTOB 4 5

2. | UccnenoBanre KOMOMHALIMOHHBIX YCTPOICTB 4 5

3. | UccnenoBanue HHTErpajabHBIX TPUITEPOB 4 5

4. | Uccnenosanue [IATL 5 5
Bcero 34




4.5. KypcoBoe NMpoeKTUpOBaHKE/ BBITTOJHECHUE KypPCOBOW PabOThI
VY4eOHBIM NJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh IPUBEICHBI B Ta0uIie 7.

Tabmmma 7 — Bugbsl caMOCTOSTENBHOM pabOTHI M €€ TPYAO0EMKOCTh

Buna camocrositenbHOM paboThI BSIZEO’ Cemectp 4, yac CemecTtp 5, yac
1 2 3 4
W3yueHne TeOpeTHIecKoro Marepuasia
40 35
nucuuriHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brmonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 30
ycneBaemoctu (TKVY)
Jomamnee 3aganue ([3)
KonTponbubie pabotsl 3a0unnkoB (KP3)
IToaroToBka K MpoOMeXyTOYHOU
arrectaruu (I1A)
Bcero: | 203 40 65

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTEIEHOM pabOThl 00YYAIONIMXCS TTO TUCIUIUINHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepHallbl ISl CaMOCTOSITENbHOW paboThl OO0yYarolMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MEYATHBIX M AIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUeOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MmeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

KomiuectBo 3k3eMIuIsipoB B
Mudp/
URL apec bubnuorpaduueckas ccpiika OoubmoTeKe
(KpoMe JIeKTPOHHBIX SK3EMILISIPOB)
I'yces B.I'., I'yceB FO.M. DnekrpoHuka n
621.38 18
I 96 MUKPOTIPOIIECCOPHAs TEXHUKA. Y YeOH. ISt
By308/ M.:Briciiik., 2008,- 799c.
Onanuwnii 10.®., I'nynkun O.I1.,'ypos A.1.
621.396. Amnanorosas u unpoBast NEKTPOHHKA. 62
0-60 YueOn.uist By30B,M.: [opsiuas muHMs-
Tenexom,2005,- 768 c.
004 (075) VYrpromos E.I1. Hudposas cxemorexnuka. U3z, 29
vy-27 BXB-IlerepOypr, 2010,- 816 c.




7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJIi OCBOCHMS JUCLMILIUHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpPa30BATEIBHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue

HE NPESyCMOTPEHO

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEeMOTO0 NpPHU OCYIIECTBICHUU
00pa30BaTENLHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp nCMONIB3yeMOro IPOrpaMMHOTO oOecieueHHs npeacTaBieH B Tadbnuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb UH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMbIX npu
OCYILECTBICHIUH 00Pa30BaTEIBHOTO MPOIECcca MO AUCIUTUTHHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTABICH B
Tabmmite 11.

Tabnuna 11— [lepeuens MHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaIbHO-TEXHMUYECKOH 0a3bl, HEOOXOAUMOW 1  OCYUIECTBIICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabnuuel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynuropun
/1 MaTepUaTbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 JlexuMOHHAs ayAUTOpUS 12-02
MynpTuMeanitHas TEKIMOHHAS ayIUTOPHUS 12-02
CrneunanusupoBaHHas 1abopaTopust “INeKTPOHUKU U 12-08
MHUKPONPOLIECCOPHON TEXHUKH

10. OueHouHbIe cpeCTBA IS IPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CocTaB OIEHOYHBIX CPEIACTBJISA TPOBEACHHS IPOMEKYTOYHOH AaTTeCTalluu
oOyJaronuxcs Mo AUCHUIUINHE TPUBEACH B Tabnuie 13.
Ta6ymma 13 — CocTaB OIEHOYHBIX CPEJICTB ISl IPOBEICHUS MPOMEKYTOYHON aTTeCTAIINH

By npomMexyTo4HON aTTecTaluu IlepedyeHb OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K IK3aMEHY.

3ayer Cnucok BOIPOCOB.




10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas IpuBeaeHa B Tabauie 14. B TedeHue cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOAYJIBHO-PEHTHMHIOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IIpaBUIA
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHITHH

Ol1ieHKa KOMIIETEHITNH .
XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA
5-0auibHas IIKaIa
— oOyyJaronuiicss TJIIyOOKO W BCECTOPOHHE YCBOWJ MPOrPAMMHBIN
MaTepuan;
— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;
COTIHO — OMUPasICh HAa 3HAHHWS OCHOBHOM W JIOTIOJIHUTEIbHOU JIUTEPATYPE,
GATTCHOND TECHO MPUBS3HIBACT YCBOCHHBIC HAYYHBIC MOJOKEHHUS C MPAKTUYECKOM
JESITEIIbHOCTHIO HATPaBIICHUS;
— yMeJ0 000CHOBBIBAET U ApIYMEHTUPYET BBIJIBUTACMEBIC UM HICH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOH CIIeUATM3UPOBAHHBIX IIOHITHMA.
— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPHL;
«XOpOTION — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI; 3
— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHHOCTHIO
«GaYTEHO»
HAIPABIICHUS;
— apryMEHTUPYET Hay4YHbIE TOJIOKEHUS;
— JIeJIaeT BBIBOALI H 0000IIECHHS;
— BJIAJICET CHCTEMOMH CIIeMaTN3NPOBAHHBIX TTOHSITHH.
— o0yyaroluiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIM MaTepual,
M0 CYIIECTBY HM3JIaraeT €ro, OMHpasCh HAa 3HAHUS TOJBKO OCHOBHOMU
JTUTEPaTyPHI;
— JIOMyCKaeT HECYIIECTBEHHbIC OIMOKN U HETOYHOCTH;
«YJTOBJICTBOPUTEITHHOY .
GAUTeHOY — VCTIBITBIBACT 3aTPYJHEHHUS B MPAKTUYCCKOM TPUMEHEHUW 3HAHHMA
HaTPABIICHUS;
— c1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUHU BBIBOJIOB M 0000IIIEHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITHH.
— oOyJaromuiicss He YCBOWI 3HAYUTEILHOM YacTH TPOTPaMMHOTO
MaTepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  MpH
«HEYJIOBJIETBOPHUTEIIHHOY ’
«H 3ATICHOY paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBJICHUH; }
— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHCHHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJTOXKEHUS;
— He (JOpMYIHPYET BBIBOJAOB M 0000IICHHH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WIH WHBIE MAaTEPUATIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeIcTaBiIeHb B Tabmuie 15.

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

Ne Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMeHa

1/ WHANKATOpa

1. | CrpykrypHas cxema >JeKTpOHHOro ycTpoiicta. [ToHsTre 06 aHanoroBom OIIK-3.3.4

1 u(ppoBOM METOIAX

N

ITaccuBHBIC A51eMeHTHI 31eKTpoHHBIX CxeM (R,C,L)

3. | ®usnyeckue OCHOBBI MOTYIPOBOJHUKOB. P-N Mepexo MpU OTCYTCTBUU U
HAJTMYUU BHEIIHETO TMOJIS

4. | TlomynmpOBOAHUKOBBIE AMOIBI




5. | bunonspueie Tpansuctopsl. [Ipunnun nerictBus. CTaTHYecKre
XapaKTEPUCTUKU

6. | Tpu cxembl BKIFOUCHHUS OMIOJISAPHBIX TPAH3UCTOPOB. YacTOTHBIE CBOMCTBA OIIK-3.Y 4

MOII- TpaH3ucTopsl
7. | IloneBoii TpaH3UCTOP C 3aTBOPOM B BUJIE P-N mepexoaa
8. | MOII- Tpan3ucropsl
9 Tupuctopsl
10. | Yeunurenu. Knaccudukanusi, OCHOBHBIE TapaMeTPhl U XapaKTEPUCTUKU
11. | 11. Pexxumbl pabOTHl YCHIIUTEIBHOTO AJIeMeHTa. [[pUHIMIT TOCTpOCeHUS OIIK-3.B.4

YCHJIMTENBHOTO KacKajia
12. | RC-ycunurens Ha OUITONIIPHBIX TPAH3UCTOpax. THIOBas cxema.

Haznauenue snementoB. [locTpoenue Harpy304HbIX XapaKTePUCTHK.

DJEMEHTHI pacyeTa
13. | 13. O6parHas cBs3b B ycunurensax. Knaccudukamnus. Bnusaue OC Ha

KOd(QPHUIHMEHTH! YCHIIEHUS (BBIBO)
14. | 14. Bnusnue OC na napametpsl ycunurens. [loBropurenu
15. | 15. YcroitunBocts ycunutens ¢ OC
16. | VIIT. dpeitd nyns. Juddepennmansubiii kackan. YIIT ¢ OIIK-7.3.1

peoOpa3oBaHUEM YaCTOTHI CUTHAJIA
17. | Onepanmonnsiil ycunurens (OY). CTpykTypa, XapakTepUCTUKU U

napameTpsl. HacToTHass KOppeKLUs
18. | Cxemsl BritoueHust OY
19. | OV B kauecTBe yCUJIUTENS IEPEMEHHOT0 TOKA, MHTErpaTopa u

g depeHnmaropa
20. | OV B kauecTBe CyMMaTopa, JorapugmMaropa, yMHOKHUTEIS
21. | 30uparenbHble yCHITUTENN OIIK-7.Y .2
22. | TpanchopMaTopHble YCUIUTEIH MOITHOCTH
23. | bectpanchopmaTopHbBIE YCHIIHTEITN MOITHOCTH
24. | ABTOoreHepaTopbl TApMOHHYECKUX KOJICOaHUH. Y CIIOBHE aBTOTCHEPAIIHH.

CtpykTypHas cxema
25. | 25. LC- renepaTopsl TapMOHUYECKUX KOJICOaHUH OIIK-7.B.1
26. | RC-renepaTopsl
27. | CTpyKTypHas cxemMa UCTOYHHKA MUTaHUs. BeimpsiMutenu u QuiabTpel

Bompocsr (3amaun) s 3aueta / mud. 3adera nmpeacraBieHsl B Tabmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

Ne i/t [Tepeuyens BompocoB (3amav) myist 3adeta / nudd. 3auerta Kon

UHIMKaTopa
1. Jlornueckue onepanuu (OCHOBHbIE 1 KOMOMHUPOBAHHBIE) OIIK-3.3.4
2. AKCHOMBI, 3aKOHBI, TOKJIECTBA ¥ TEOPEMBI AJITeOPHI JIOTHKU
3. Peanu3anus OCHOBHBIX JIOTHYECKHUX ONEPAINil ¢ TOMOIIBIO
anementoB U-HE, NJIN- HE
4. TUIIBI TOTUYECKUI 2JIEMEHTOB
S. [TapamMeTpsl TOTMYECKHUX IIEMEHTOB OIIK-3.YV 4
6. Knaccudukanus TpurrepoB Ha JJIOTHYECKUX 1eMeHTax. RS u
RST-tpurrepst

7. JIByxcrynenuarbie RS u T-Tpurrepst
8. D u IK-tpurrepst
9 Perucrtpsr xpanenus OIIK-3.B.4
10. CIBUTOBBIE PETUCTPBI
11. Komb1ieBoii 1 peBEpCUBHBIN PETUCTPHI




12. [TocnenoBarenbHbIN U apaIeIbHBIN IBOMYHBIE CUETUHKU
13. PeBepcUBHBIN JBOMUYHBIN CYETUUK OIIK-7.3.1
14, CriocoObl MOCTPOCHHSI HEJBOMYHBIX CYETYUKOB
15. JIBOWYHO-ECATUYHBIN CUETUUK
16. [IporpamMmmupyembie TeTUTEIN
17. Cymmarops! ¥ H(poBbIe KOMIApaTOpPhI OIIK-7.Y.2
18. [Mudparop n nemmdparop
19. MynbTUIUIEKCOP U IEMYIBTUILIEKCOP
20. [{udpo-ananorossie npeoOpa3oBaTen
21. AHasnoro-1udpoBsie MpeodpazoBaTenu OIIK-7.B.1
22. AnmapaTHBIH 1 TPOTPaAMMHBIH CIIOCOOBI peann3anuu
anroputMma. JlocToMHCTBa U HEAOCTATKU
23. Mukporporieccopsl. DiemenTHas 6a3a. CTpykTypa
MUKpoOBM
24, O6006111eHHas CTPYKTypHask CXeMa MUKPOMpoIeccopa

[lepeuenr TeM nns KypCOBOTO MPOECKTUPOBAHUS/BBIIONHEHUS KYpCOBOM pabOThI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — IlepeyeHn TeM Ui KypcOBOTO MPOEKTUPOBAHNUS/BBITIOJIHEHUS! KYPCOBOI paboThI

Ne /i [TpuMepHBIii IepeYeHb TeM IJIsi KypPCOBOTO MPOEKTUPOBAHS/BBITOTHEHHUS
B KypCOBOH paboThI

Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUsST TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHUS
npeJcTaBiIeHb! B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIPOCOB JJIsl TECTOB

Kon

Ne n/n IIpuMepHBIii IepedeHs BOIIPOCOB ISl TECTOB
WHIUKATOpa

Y4eOHBIM NJIaHOM He IPEAYyCMOTPEHO

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEIENSIONIMe  MPOLEAYphl  OLICHWBAHUS
MHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJEp)Karcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIUX NOPSAOK M MPOLEAYPY
MIPOBEJCHUS TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalMi 00y4aromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOMUXCsl IO OCBOSHUIO TUCITUILIMHBI

11.1. Meroauueckue ykazaHus A OOy4aroIUXCS 10 OCBOEHHIO JIEKIIMOHHOTO
MaTrepuana.

OcHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO Marepuaja — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
IIyOOKOE W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. Ha3zHaueHue COBpEMEHHOHN JIEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM JUCIUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHUIINX
JTOCTIIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JIEKIUsS BBITOIHSIET METOJI0JIOTHYECKYIO,




OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBICHUE O TUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOSHUHU 00YYAIOUTMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONpPEEAETCs 1EJIEBOM YCTAHOBKOM K KaX 0l KOHKPETHOHN TEME;

— TIOJIyY€HHE OTIBITa TBOPUYECKOH pabOThl COBMECTHO € MPENOIaBaTEICM;

— pa3BuTHE TOPOPECCHOHATBHO-IENIOBBIX  KAauecTB, JIIOOBM K  TpeAMETYy H
CaMOCTOSITEJIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TOsBIJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTIO JJIsi CAMOCTOSITENIbHOM paboTHI;

— IIOJIyYeHUE 3HAHUUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMKaiIine Tobl;

— Hay4yuTbCS METOJUYECKH 0OpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICIH H
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, IOBTOPSATh HUX B  pa3jIMuYHBIX
dbopMynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAaHHUsS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalUUed CIIalJIoB U
UCTIOJIF30BAaHUEM DPA3aTOYHOTO MaTepualia IpH MPOBEIECHUH KOPOTKHX TUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHUSI OT/ACTbHBIX TEMATHUK I10 TUCIUIUINHE.

CrpyKTypa npeiocTaBieHusl JEKIIMOHHOIO MaTepuaa:

— KOHTPOJIbHBIM ONPOC MPEAbIAYIIEro MaTepuaa;

— HAWMCHOBAaHWE JICKIIMHM, BBEJICHUE B JICKIMIO, IIEPCUYCHb PACCMATPUBACMBIX
BOIIPOCOB;

—  W3JI0KEHHE BOIIPOCOB JICKIIMH, OCHOBHBIC BBIBOJIBI TI0 KAXKJOMY BOITPOCY;

— TIOJBEJCHHE UTOTOB, KOHTPOJIBHBIH OMPOC;

—  OTBETHI Ha BOIIPOCHI;

—  00BsIBICHUE BOMPOCOB CIIEAYIONIEH JICKIIUH.

11.2. Meronuyeckue yKazaHus AN OOYYArOIIMXCS IO MPOXOXKIECHUIO MPAKTUYECKUX
3aHSITUM.

[IpakTuueckoe 3aHSATHE SIBISETCS OAHONW M3 OCHOBHBIX ()OpPM OpraHM3alHuHU y4eOHOTO
mporiecca, 3aKIII0Yaroniasicsl B BRIOJHEHUH 00yJaIONUMUCS 10T PyKOBOJICTBOM ITPEIIO1aBaATEIIsI
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YueOHOU
JUCHUITIINHBI, HpI/IO6peTeHI/I${ YMGHI/Iﬁ 1 HAaBBIKOB, OIIbITAa TBOp‘IGCKOfI ACATCIIBHOCTH.

[{enbro MPaKTUYECKOTO 3aHATHUSA JJIsI 00YYAIOMIErocs SABISETCS MPUBUTHE 00YJAOIIMMCS
YMEHUI U HAaBBIKOB ITPAKTHUYECKOW JEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[TnanupyemMble pe3ynbTaThl MPU OCBOSHUHU O0YUYAIONIUMCS MPAKTUYECKUX 3aHITHIA:

3aKpeIICHUe, YIIYOJIeHHWEe, paclIupeHue W JACTauu3alds 3HAaHUH [pH  pPEIICHHH
KOHKPETHBIX 33/1a4;

pa3BHUTHE IMO3HABATEIBHBIX CIIOCOOHOCTEH, CAMOCTOSITEIbHOCTH MBIIIUICHHUS, TBOPUECKOM
AKTUBHOCTH;

OBJIaJICHUE HOBBIMM METOJJaMU M METOJMKAMHM HW3Y4YEHHUS KOHKpPETHOW y4yeOHOM
JUCITUTLIINHBI,

BBIPa0OTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICTICHUS TIOJYYCHHBIX 3HAHUW IS
BBITIOJTHEHHU S 3a/IaHUN;

o0ecrieyeHne palMOHAIBHOTO COYETaHUs KOJJIEKTUBHOM W WHAMBHAyaJIbHON (opm
o0yueHusl.

TpeOGoBaHMsI K MPOBEACHUIO MPAKTUYECKUX 3aHATHIMA
IIpu npoBeieHNH MPAKTUYECKUX 3aHATUN IPENOIaBaATENb JOJIKEH
MPUIEPKUBATHCA CICIYIOLIETO IIJIaHa:



- U3JI0KUTh CYTh MPAKTUYECKOTO 3aHATUS U METOJUKY €r0 BHITIOTHEHHUS;

- BBIJIaTh HHIWBUIYAIBHOE 3a/IaHUE KAXKIOMY CTYJICHTY TPYIIIIbI;

- KOHTPOJIMPOBATH aKTUBHOCTH CTYJICHTOB B IPOIIECCE BBIMOIHEHUS 3a/1aHHUS;

- TPOBEPUTH pE3YyJIbTaT BBIMOJHEHUS 3aJlaHUS W OICHUTH TIOJHOTY M Ka4yeCTBO
BbIMoHeHMs 1o 100 GanbHOH 1IKae pelTHHTa,

- OTMETHUTH B JKypHaJIE TTOCEIICHHSI IEPCOHATBHOE MPUCYTCTBUE CTYICHTOB;

- POBECTU KOHCYJIBTAIMH 10 TPOMYIIICHHBIM TeMaM MPAKTUYCCKUX 3aHITHIA,

- TIPOBEPUTH PE3YJIBTATHl CAMOCTOSTEIBLHOTO OCBOCHHUS MaTepHayia IO IMPOMYIICHHBIM
TEeMaM

Nmeercs meroamueckoe TmocoOMe il TPOBEACHUS NPAKTUYCCKUX 3aHATHH 10
JUCIIUILINHE

N.H.CpipomsTHHKOBA. PacueTs! 9JIEMEHTOB 3JIEKTPOHHBIX
cxeMm:yu.nmocobue.CII6.:I'YAIL2008.-43 c.

11.3. Metoauueckue yka3aHusl A7 OOydYalOIUXCsl MO BBHIMOJHEHHUIO J1aOOpaTOPHBIX
pabor.

B xonme BwImonHeHHs m1a0OpaTOPHBIX pPa0OT OOydYalOUIMICS JODKEH YIIIyOUTh U
3aKpENUTh 3HAHUS, MPAKTUYCCKUE HABBIKM, OBJIAJICTh COBPEMEHHOW METOJIUKON M TEXHUKON
SKCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(UKAIMOHHONW XapaKTEPUCTUKON 00ydaromerocs.
BeimonHenue 1abopaTopHBIX pabOT COCTOUT M3 IKCHEPUMEHTATBHO-TIPAKTHYECKOH, pacdeTHO-
AQHAJTUTUYCCKOMN YacTel U KOHTPOJIbHBIX MEPOIPHUSATHH.

BreimonHenue mabopaTopHBIX pabOT OOYYAIOMUMCS SIBIISIETCS HEOTHEMJIEMOW YacCThIO
W3YYEHUS JUCIUIUIMHBI, OMpeNesseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpEICTBam,
00eCreYnBArOIINM PEIICHNE CIICTYIOINX OCHOBHBIX 33724 00y4Jaronerocs:

— npuoOpeTeHHue HaBBIKOB HCCICIOBAaHUS IPOIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKperuieHUe, pa3BUTHE W JETANM3allMs TEOPETHUYECKUX 3HAHWU, TMOJYYCHHBIX Ha
JIEKIUSX

— TOJy4YeHHe HOBOM MH(OpMaLUU 110 U3ydaeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpeOOBaHUs K IPOBEJICHUIO 1a00paTOPHBIX paboT
JIaGopatopHble pabOThI TPOBOAATCS B COOTBETCTBUM METOAMUECKUMH YKa3aHUSAMHU JUIs

Kaxxaol paOotsl. Ilepen BeImonHeHHEeM 1a00paTOPHBIX PabOT MPOBOJUTCS HHCTPYKTAXK IO
TEXHUKE O€30IaCHOCTH M TMpeIBAapPUTENbHBIM ONPOC CTYAEHTOB Ha YCBOEHHE METOJIUKHU
NPOBENICHUSI  OKCIIEPUMEHTOB C  HCIIOJNB30BAaHHEM J1a0OpaTOpHOTO  O0OpYNOBaHHUA U
U3MepUTENbHBIX NpuOopoB. [lo pe3ynbraTaM NPOBEIEHHBIX SKCIEPHUMEHTOB COCTaBIISAETCS
MIPOTOKOJI, KOTOPBIH 3aBEPSIETCS TPETIOIaBATEIIEM.

CrpykTypa u dopma oTyeTa 0 Jab0opaTOpHOH paboTe
. TUTYJIBHBIN JIUCT;
. IIeTb 1abopaTopHOI paboTHI;
. OTIMCaHKE UCCIIETYEMON CHCTEMBI;
. CTPYKTYpa UCCIIeIyeMbIX TapaMeTPOB;
. METO/IMKA MTPOBEACHUS IKCIIEPUMEHTAIBHBIX UCCIIE0BaHU;
. IPOTOKOJI SKCIIEPUMEHTA;
. pe3ynbTaThl 00pabOTKH IKCIEPUMEHTANIBHBIX TaHHBIX;
. BEIBOJIBI 110 padore.

0 3N L B~ W~

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIAOOpaTOpHON paboTe




Otuer opopmitsiercs mo 'OCT 7.32-2001 uznanus 2008roga. TUTYIBHBINA JTHCT
odopmisercs o yrBepxaeHHoN popme. Dopma TUTYIBHOTO JTUCTA pa3MelleHa Ha caiiTe
I'VAIL

Ha xadenpe umeercs yaeOHO-MeToANYECKAs JTUTEpaTypa JIJIsl BBIIOIHEHUS J1a00PaTOPHBIX
pabor:
1.dmutpues F0.M. Henenun I1.H. MccnenoBanue 371€KTPOHHBIX YCTPOMCTB Ha ONEPALIMOHHBIX
ycunuTensx. Meroa.ykas. K Boim.iad.padbot/I'VY AIT,CI16,2008-43¢
2. Imutpues 10.U., Henenun I1.H. UccnenoBanre nudpoBsix cxeM. MeToa.ykas. K BbII.
nab6.padot/ I'YAIILCII6,2013-39 c.

11.4. Metoauueckue yKazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboThI

B Xo/e BBITIOJIHEHHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBITOIHIET pabOTy IO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YUYaCTHSI.

s oOydarommxcsi 1Mo 3a09HOM (opMe OOYy4CHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIbHYIO padoTy.

B mporecce BBIMOTHEHHSI CAMOCTOSTENFHONW paboTHI, y oOydaromerocst GopMHpPYyeTcs
1enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE TO3BOJISIET UM Pa3BUBATh YMEHUs
N HABBIKM B YCBOCHHMU MW CHCTCMATHU3AllUH HpI/IO6p€Ta€MI)IX 3HaHI/II71, O6CCH€‘-H/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYEHHsI, IOMOTAaeT IIOJIyYUTh HABBIKA ITOBBIIICHHUS
poEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckUMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOMYECKUN MaTepua 1o JUCIUITINHE;

— METOJMYECKHE YKa3aHHS IO BBIMOJTHEHUIO KOHTPOJIBHBIX paboT (A1 00ydaromuxcs
10 3204HON (hopMe 0OyUeHHs ).

11.5. Metoauueckre yKazaHusl [UIsl OOYYarOIIMXCS IO MPOXOXKICHHIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCHEBAEMOCTH MpEAyCMaTpUBAeT KOHTPOJb KadecTBa 3HAHUMN
00yJaroIUXCsl, OCYIIECTBIIEMOTO B TEUYCHHE CEMECTpa C IIENBI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

11.6. MeTtoauueckue ykazaHus A OOy4YarOUIUXCsS MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTeCTaluu.

[IpomexyTouHass  aTTectanus  OOyYalOIIUXCS  MpEAyCMaTpUBAaeT  OIICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB OOydeHHs 1o Auciurummae. OHa BKIIOYACT B
ce0st:

— »9K3aMeH — ¢opMa OICHKM 3HAaHWM, TIOJYYCHHBIX OOyJaromuMcs B TIpoliecce
W3Yy4YEHUST BCEW MHUCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CaMOCTOSITEIFHOU pabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUs] MPAKTHUECKUX 3ajad. JK3aMeH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM W 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKON «OTIUYHO»,
«XOPOLIOY, KYJOBIETBOPUTEIBHO», «HEYTOBIECTBOPUTEILHOY.

— 3ader — 9T0 (opma OICHKH 3HAHWUM, MOJYyUYEHHBIX OOYYAIOIIMMCS B XOJE U3YUCHUS
y4eOHOM MUCHUTUIMHBI B 1IEJIOM WJIM MTPOMEKYTOUHas (M0 OKOHYAHWW CEMeCTpa) OICHKa 3HAHUN
00y4JaromuMcs 1Mo OTIENbHBIM pa3jieliaM TUCIUILIMHBI C aTTECTAlMOHHON OIICHKOW «3a4TEHO»
WJIH «HE 3a4TEHOY.

— 1uddepeHIMpPOBaHHbBIM 3aueT — 93T0 (opMa OLEHKM 3HaHUM, IOJy4YeHHBIX
00yJarmuMcsl IPU U3YYCHUH AUCIUILTHHBI, TPU BBIMOJTHEHUN KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEIOBATEILCKIX PA0OT U MPOXOXKICHUH MPAKTHK C aTTECTAITMOHHON OIEHKON
COTIUYHOY, «XOPOIIO», KyAOBIETBOPUTEIBHOY, KHEYJOBICTBOPUTEIHLHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI
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JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit






