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AHHOTaUs

JucuumnuHa «ONEeKTPOHUKa» BXOIUT B 00pa3oBaTeNbHYIO MPOrPaMMYy BBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HANpPaBICHUIO TOATOTOBKM/ CHEIHAIBLHOCTH
12.03.01 «IIpubopocTpoeHne» HAMPaBICHHOCTH «ABHAIIMOHHBIE MPHOOPHI U M3MEPUTEIHHO-
BBIUMCIIUTENLHBIC KOMIUICKCHI». Juciuruimaa peanusyercs kadenpoit «Nel3y.

JlucuuniuHa HaleaeHa Ha (GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOMINX KOMITETEHIIUH:

OIIK-1 «Crnoco0GeH NpUMEHATh €CTeCTBEHHOHAYYHBIE M OOIIEHH)KEHEpHBIC 3HAHUS,
METO/Ibl MAaTEMaTUYECKOI0 aHaIN3a U MOJCIIMPOBAHUS B MH)KEHEPHOU JESITeIbHOCTH, CBA3aHHON
C IPOEKTUPOBAHHUEM U KOHCTPYUPOBAHUEM, TEXHOJOTUSIMU IPOU3BOJCTBA NPUOOPOB U
KOMIUIEKCOB IIUPOKOr0 HA3HAYCHUS

OIIK-5 «Cmnocoben ydacTBOBaTh B  pa3pabOTKE TEKCTOBOW, IPOEKTHOW M
KOHCTPYKTOPCKOM TOKYMEHTAIlMH B COOTBETCTBUU C HOPMATUBHBIMU TPEOOBAHUSIMM

CopepxaHuMe IUCLUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBS3aHHBIX C HW3Y4YEHHUEM
9JIeMEHTHOH 0a3bl COBPEMEHHBIX OJJIEKTPOHHBIX YCTPOWMCTB, C PAacCMOTPEHHUEM OCHOB
POCKTHPOBAHMUS aHAJIOTOBBIX OJIOKOB Ha 0a3e MUKPOCXEM ONEPAIIMOHHBIX YCHIIMTENICH, a TaKKe
C U3YyYCHHEM MPHUHIMIIOB MOCTPOCHHUS] LHU(PPOBBIX YCTPOWCTB KOMOWHAIMOHHOTO U
MOCJIEI0BATEIbHOCTHOTO TUIIOB.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMATpUBAET Clenyromue (QopMbl OpraHu3aluu
y4eOHOTro mporecca: JEeKINH, JJa0opaTopHbie padOThl, MPAKTUUECKHUE 3aHSITHS, CAMOCTOSITEIIbHAS
paboTa o0y4aromnerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOLUIME BHJbI KOHTPOJSA: TEKYIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUYHAs aTTecTalus B (hopMe IK3aMeHa.

OO0mast Tpy0eMKOCTh OCBOSHUS JHUCHIHUIUIMHBI COCTABISACT S5 3aueTHBIX enuHuil, 180
YacoB.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUM »



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenogaBaHus TUCITUTITUHBI

OCHOBHOUW TENBI0 AWCHUIUIUHBI  «DJIEKTPOHUKA» SIBISCTCS HM3yYEHUE CTYICHTAMU
TEOPETUYECKMX M IPAKTHYCCKHMX OCHOB COBPEMEHHOM ITOJIYIPOBOJAHHKOBOH CXEMOTEXHUKH,
UCTIONB3YEMOU  TIpH MPOSKTUPOBAHUHM  WH(OPMAIMOHHO-BBIYHCIUTEILHBIX CHCTEM,
ABUAIMOHHBIX MHPHOOPOB M CPEJACTB ABTOMATHKH, YTO IIO3BOJIAT MM YCICIIHO pEeIaTh
TEOPETUYECKHE M MPAKTHUYECKUE 33/1a4l B UX MPO(ECCUOHATHLHOU JEATeIHbHOCTH, CBI3aHHON C
MPOCKTUPOBAHUEM, UCTIBITAHUSAMH M SKCILTyaTallied pa3InIHbIX 3JICKTPOHHBIX YCTPONCTB

1.2. JlucumnivHa BXOIUT B COCTaB 00s3aTeIbHON YacTH 00pa30oBaTeIbHON MPOrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0yUEHHs 110 AUCLHUILIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus IUCLMILIMHBI O0OydaroUuiics AODKEH 00janaTh CleIyHOLIUMU
KOMIIETEHIIMSIMU HJTM UX YacTsMHU. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHXKEHHS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETEHIUH KOMIIETEHIUH JIOCTUKEHHS] KOMIIETEHIIUU
OIIK-1 Cnocoben
IIPUMEHSITD
ecrectBeHHOHayuHble | OIIK-1.3.1 3HaTh (yH1aMeHTaIbHbBIE
U OOILIEMH)KEHEPHBIE | 3aKOHBI IPUPObI, OCHOBHbIE (PU3UUECKUE U
3HaHUS, METO/IBI MaTE€MaTUYECKHUE 3aKOHBI
MaTeMaTU4eCKOro OIIK-1.¥.1 ymeTs npuMeHATh
aHaJau3a u €CTECTBEHHOHAYYHBIE 3HAHUSI, METO/bI
MOJIEJIMPOBaHUS B MaTEMaTHUYECKOI0 aHaJln3a U
O — WHKEHEPHOU MOJEIUPOBAHHUS B I/IH)KeHVepHOI?I
KOMIETEHIHH JEATENBHOCTH, JESATEIIBHOCTH, CBS3aHHOM C
CBSI3aHHOM C IIPOEKTUPOBAHUEM U TEXHOJIOTUSIMHU
NPOEKTHUPOBAHUEM U | IPOU3BOJICTBA NMPHOOPOB
koHcTpyupoBanueym, | OIIK-1.B.1 Braners HaBbIKaMU
TEXHOJIOTHUSIMU NpUMEHEHHs OOIIeNHKEHEPHBIX 3HAaHUN
IIPOU3BOJICTBA IIPU PELICHNN ITPAKTUYECKHUX 3a/1a4,
npuboOpoB U CBSI3aHHBIX ¢ IPOPECCHOHATBHON
KOMILJIEKCOB JIEATEIBbHOCTBIO
HIMPOKOTO
Ha3HAYECHUs
OIIK-5 Criocoben
y4acTBOBATh B OIIK-5.3.1 3HaTh cCOBpEMEHHOE
pa3paboTke porpaMMHoOe oOecrieueHue s
TEKCTOBOH, BBIIIOJIHEHMS M PEJaKTUPOBAHUS TEKCTOB,
Ob6menpodeccnoHanbHbIe | MPOSKTHOW U M300paXKEHUH U YepTexe
KOMIIETEHIIUU KOHCTPYKTOPCKOU OIIK-5.VY.1 ymers pazpabaTbiBaTh
JIOKyMEHTaIuu B IIPOCKTHYIO U KOHCTPYKTOPCKYIO
COOTBETCTBUU C JIOKYMEHTAINIO B COOTBETCTBHH C
HOPMAaTHUBHBIMU HOPMAaTHUBHBIMU TPEOOBAHUSIMHU
TpeOOBaHUSIMHU

2. Mecro nucuumumnbl B cTpyktype Ol
JucuumnirHa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
IPY U3YYEHHUH CIIETYIONINX JTUCIUTUINH:




- Maremaruka. Paznensl: nuHeiHas anreOpa, auddepeHnnanbHoe U MHTETPaIbHOE

HCYHUCIICHUC, CHGKTpaJIBHBIfI aHaJINn3,

- Owusuka. Pa3fenbl: SJEKTPUYECTBO W MarHETU3M, KOJNeOAaHWs W BOJHBI, (U3UKA

TBEPAOTO TEJA;

3HaHI/ISvl, IMMOJIYYCHHBIC IIPpU H3YUCHUHU MaTcCpuajia I[aHHOﬁ JUCHUIIJIMHBI, MMCIOT KakK
CaMOCTOATCIIPHOC 3HAYCHHUE, TaK U MOI'YT MCIIOJIB30BaThCA ITPU U3YUCHUH APYTUX AUCHUILINH:

- MeTpOJIOFI/I‘-IGCKaSI 9KCIICPTU3A,

— Mertponoruueckoe obecrieyeHe )KU3HEHHOTO [IUKJIa TPOAYKIIHNH;
— [udpobie METOABI U CPEACTBA U3MEPEHUI;

- HSMepeHI/IH B TCXHHUYCCKHUX CHCTEMaAX.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUILUIUHBI, TPYIOEMKOCTH OTACIBHBIX BHIOB y4eOHOMN
paboThI IO AUCIMIUIAHE (M pacipeaeICHUE STON TPYJIOSMKOCTH 110 CEMECTpaM) MPECTaBICHbI B

Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JTUCITUIIITTHBI

. TpynoeMKocTh O cemecTpam
Bun yuebnoit paboTsl Bcero N3 Nod
1 2 3 4
Oowan mpyooemKocmp oucyunuHbl, 5/ 180 2/ 72 3/ 108
3E/ (uac)
U3 Hux yacos npakmuyeckoii L0020moeKu
AyoumopHuie 3aHamus, BCEro Jac. 85 34 51
B TOM YHCIIE:
nexum (JI), (gac) 34 17 17
npakTuueckue/ceMunapckue 3ansatus (113), 17 17
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 34 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 59 38 21
Buo npomesxicymounoit ammecmayuu: 3ader, JK3.
mubd. 3ager, sk3amen (3auer, dudd. 3au, 3aser, 3auer
k3. F*) OK3.

4. ConeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TPyI0€MKOCTH JTUCIUTUIAHEI IO pa3/eiaM | BUAaM 3aHATHN.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Pa3nem>l TEMBI JUCITUITIIMHBI .HGKL[I/II/I II3 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 3

Paznen 1. DNEKTPOHHMKA B COBPEMEHHOM 5 5 12
npuOOPOCTPOCHUHU
Paznen 2. DnemeHTHast 6a3a JIEKTPOHHBIX 5 5 12
YCTPOMCTB.
Paszen 3. AHAJIOTOBBIC SJIEKTPOHHBIC YCTPOKUCTBA. 6 6 14
HUroro B cemectpe: 17 17 38

Cemectp 4




Pasznen 4. UcrouyHuky IUTaHUSA 7 7 7 10
Paznen 5. Lludposeie ycTpoiicTBa 10 10 10 11
Htoro B cemectpe: 17 17 17 21

Hroro 34 17 34 0 59

[IpakTuyeckas TOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEACTBEHHOM  BBINOJIHEHUH
oOydJarlolmMMuUCs  OINpeNeJeHHBIX  TPYOOBBbIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymiei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3esioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHMKJIA

Howmep paznena

Haseanue u conepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1

Paznen 1 DieKTpOHHKA B COBPeMEHHOM NPUOOPOCTPOCHHUH
Tema 1.1. BBogHoe 3ansiTHe.

Copnepxanune aucuuiianHbl. Kiaccupukanus 3I€KTPOHHBIX
ycTpoicTB. CTpyKTypa THUIIOBOTO 3JIEKTPOHHOTO YCTPONCTBA

Tema 1.2 DnexTpudecKkrue CUTHAIBI.

Knaccudpukanus, Qusnueckue XapaKTEPUCTHUKH,
CIEKTPBI ANEKTPHUUECKUX CUTHAIOB. MeTobl IpeoOpa3oBaHus
curHanoB. Ciy4aiiHble cUTHaJIbI. «benblin» HIyM.

Tema 1.3 DBomonus 3eMEHTHON 0a3bl 3JIEKTPOHUKH
ONEeKTPOHHBIE JIaMIIbl, TPaH3UCTOPBHI, MHTETPaJIbHBIE
MuKpocxeMbl. CTeneHb MHTErpalud U cuUcTeMa 0003HAaYeHMI
MHKPOCXEM.

Pazgen 2. JiieMeHTHasE 0a3a JJIEeKTPOHHBIX
YCTPOMCTB

Tewma 2.1. ITaccuBHBIE DIIEMEHTBI AIEKTPOHUKH.

JIUCKpETHBIE TacCUBHBIE JJIEMEHTHL. Pe3uctopsl
KOHJIeHCaTOpbl. THIIbI, apamMeTpbl, 0003HaueHue. Henunenbie
IIACCUBHBIE DJIEMEHTBHI.

Tema 2.2. ITonynpoBOXHUKOBBIE TUOBI

OcHOBHBIE TMOHATHUS 30HHOM TEOPHH. P-N EPEXO, ero
BOJIbTAMIIEPHAsl ~ XapaKTepUCTHKA. Tumbl  AMOAOB,  MX
XapaKTepUCTUKU U mnapamerpbl. CTaOWIUTPOH, BapHKar,
TYHHEJbHBIN 1oA. CBeTo- U POTOIUOIBI.

Tema 2.3. bunosnspHelie TpPaH3UCTOPBI.

Knaccudukanuss tpansucropos. IlpuHuun neictBus,
napaMeTpbl U XapaKTepUCTUKU OHUIOJISIPHOTO  TPaH3HCTOPA.
Tpu CXEMBI BKJIIOUEHHUs. Meroapl pacyera CXeM Ha
OUIMOJISIPHBIX ~ TpPaH3UCTOpax (3KBUBaJIEHTHBIE CXEMBI,
rpaduvecKkuil MeTo 1, MpeICTaBIeHUE B BUE 4-X MOJTIOCHUKA)

Tema 2.4. IToneBbie TPaH3UCTOPBHI.

[loneBple  TpaH3UCTOpPHI C 3aTBOPOM B BHJE P-N
nepexona 1 MOII — TpaH3uCTOpBl. MIX mnpuHIHUNI
JEUCTBUS, XapAKTCPUCTUKHU U TAPAMETPHI.

Tema 2.5. TupucTopsl.




UeTpIpexciiolHbIE  MOJYIPOBOAHUKOBBIE CTPYKTYPHI.
JIMHUCTOPBI, TPUHUCTOPBI U CHUMHUCTOPBL. XapaKTEPUCTUKH U
napaMmeTpsl. [IpruMeHneHue B CUIIOBOM IEKTPOHUKE

Tema 2.6 DneMeHTBl MHTETPATBHBIX CXEM.

OCHOBHbBIE HMHTETrpaJIbHbIE TEXHOJIOTMU. YPOBEHb CIOKHOCTU
MuKpocxeM. [lepcrieKTUBHBIE HAIIPaBICHHUS.

Pazgen 3 AHAJI0roBble  JJIEKTPOHHBbIE
yCTpPOMCTBA
Tema 3.1. Ycwmurenu. Knaccudukanms, napameTpsl u
XapaKTEPUCTHKH.

[TpuHumn IIOCTPOEHUSI  YCHJIMTEJIBHOIO  KacKaja.
Knaccudukanus 3MeKTpOHHBIX YCHIIMTENCH. PexxuMbl paboThI
YCUJIMTENBHOIO 3jeMeHTa. IlapameTrpsl M XapaKTEpUCTHKH.
OOpatHas CBSI3b B yCUJIUTENAX U €€ BIMSHUE HA MapaMeTphbl
YCUIIUTENS. Y CUIIMTENU IEPEMEHHOI0 TOKA Ha TPaH3UCTOpaXx.

Tema 3.2. Ycunurenu nocToOSHHOTO TOKa

Hpeitd Hyns B yCHJIMTENSIX TOCTOSHHOTO —TOKa.
[TpuuuHbl 1 MeTOIBI 00pBOBI ¢ Apetidom. JuddepennnanbHbIit
kackan. [lomaBrnenue cuH(a3HOW TOMEXH. YCHIUTEIU C
npeoOpa3oBaHrEM YacTOThl BXOJJHOTO CUTHANA.

Tema 3.3.0nepaniuoHHbIe YCHIIUTENN

CrpykTypa, napameTphbl " XapaKTEPUCTHKU
oneparuonHoro ycmiurens (OY). Cxemsl BriItoYeHus. Pacuer
napameTpoB Kackaga Ha OVY. Ilpumepsl ucnosnb3zoBanus OY
(unterparop, auddepeHIaTop, cymMmMaTop, yMHOXHTENb U
T.JL.).

Tema.3.4. M30uparenpHble YCHUIUTEIH. AKTUBHBIC
buIBTPHI

Pesonancuseiii ycunutens ¢ LC-koHTypoM AKTHUBHBIE
GUIBTPHI HA ONEPAIMOHHBIX YCWIUTEISIX ¢ paznuaabiMu RC-
3BeHbSIMH B oOpaTHON cBsi3u. lcmonwp3zoBanue 2T-mocTta B
oOpaTHOM CBSI3M Ui HM3KOYACTOTHBIX  M30MpaTeNIbHBIX
YCUIIUTEIIEH

Tema.3.5. Yemnurenu MOIHOCTH

Oco0OeHHOCTH TOCTPOEHHUS] MOIIHBIX YCHJIUTEJIbHBIX
KackazoB. JIByxTakTHble OecTpaHc()OpMaTOPHBIE YCHIIUTENIN
MOIITHOCTH Ha KOMITJIEMEHTapHBIX TPAH3UCTOPaX.

Tema 3.6. 'eHepaTopbl 3IEKTPUYECKUX CHUTHAJIOB

[IpuHIMT TOCTPOEHUSI ABTOT€HEPATOPOB IIEKTPUUECKUX
CUTHAJIOB. YcCllOBHE aBToreHepanuu. bamanc $a3 u OamaHc
ammutyn. LC m RC  — aBrorenepaTopsl rapMOHHYECKHX
curHanoB. CTaOWiIu3aIysi aMIUTATY/IBI M 9aCTOTHI KOJIeOaHUH

Tema.3.7. IIporpammupyemsie AHAJIOrOBbIE
MHTETPaIbHbIE CXEMBI

Bo3MOXHOCTH ~ TIpOTpaMMHUpPOBaHHS  TapaMeTpPOB
AHAJIOTOBBIX MHKPOCXEM. OCOOEHHOCTH CTPYKTYpBI H
NEePCHEKTUBBI IPUMEHEHUS

Pa3znen 4 McTOYHUKHM NMUTAHUSA
Tema 4.1. CTpykTypa BTOPUUHBIX UICTOYHUKOB ITUTAHUS




[TapameTpsl U CTPpYKTYpHasi cXxemMa UCTOYHHKA MUTaHUSI.
Haznauenue OJ10KOB u TpeOOBaHUS K HUM.
becrpancdopmaTopHble UCTOYHUKN TUTAHHUSL.

Tema 4.2. Bempsimurenu, GUIbTPbI, CTaOUIM3aTOPHI
Tumnel BBRIIPSAMUTENCH H  CTIQXKHBAIOMIMX (PHIBTPOB.

[TapameTrpuueckue CTaOUIIN3aTOPHI HaIpsKEHUS.
CrabunuzaTopsl KOMITEHCAIIHOHHOTO THUIIA c
MIOCJIEIOBATEIbHBIM u napajuieIbHbIM BKJIFOYEHUEM
PErYJIUPYIOIIETO 3JIEMEHTa HUMITYJIbCHBIE. NmmnynbscHbie

WUCTOYHUKU MHUTAHUA.
Tewma 4.3. IaTerpaibHble CTaOUIN3aTOPBI HAMPSHKEHUS
Crpykrypa u rnapameTpbl HMHTETPAIbHBIX

cTabunu3atopoB. BO3MOXKHOCTH peryiupoBaHHsl BBIXOJHOTO

HanpsbkeHus. Cxembl BkItoueHus. OCHOBHBIE STallbl pacyeTa

BTOPUYHOT'O UCTOYHUKA TUTAHHUS.

Paszgea S. lludposbie ycTpoiicTBa

Tema 5.1. OcHOBBI anreOpbl JIOTHKU

OcHoBHble TOHATHA. TaOaMubl HMCTUHHOCTH  JAJIS
omnepauuil  KOHBIOHKIMHM,  JU3BIOHKIMU U HHBEPCHUHU.
CosepuieHHble HOpMaibHbIE (GOpMbl. MuHUMM3aLUS (QYHKIIMH.
AKCHOMBI, TEOPEMBI U 3aKOHBI IBONYHOMN aJIr€OpBhl.

Tema 5.2.Peanusanus JIoruyeckux 3J€MEHTOB

CriocoObl  peanu3anuy JOrMYECKUX 3J1€MEHTOB. THIIbI
noruk. [lapameTrppl M  CpaBHUTENbHBIE XapaKTEPUCTUKU
JIOTUYECKUX IEMEHTOB Pa3JINYHbIX THUIIOB.

Tema 5.3 Iludpossie ycTpoiicTBa KOMOMHAIIMOHHOTO
THIA

[lonsiTve 0 KOMOWHAIIMOHHBIX YCTpoMcTBax. 3ajaauu
CHUHTE3a, CyMMaTOpbl, KOMIApaTopbl, MMUPpPaTOpsl U
nemnudpaTopel, MyJIbTUILIEKCOPBI, TPe0Opa30BaTENN KOJOB.

Tema 54 Hudpossie YCTPOMCTBA
IIOCJIEIOBATEIbHOCTHOTO THITA

CuHTe3 aBTOMAaTOB C MaMAThIO. TpUITEpBl, PETHUCTPHI.
JBonynbie cueTynku. CrnocoObl TOCTPOECHUS HEIBOUYHBIX
c4eTynKoB. [Iporpammupyembie AeTUTENHN.

Tema 5.5. MHUKpPOIEKTPOHHBIE  3alIOMHUHAIOLIUE
YCTpOMCTBA

Kmaccudukammss mukpocxem mamstu. CraTudeckas u
JUHAMHU4YECKasl ONlepaTuBHAs MaMsTh. [IpuHIMIBI OpraHU3auu
n Buns! 113VY.

Tema 5.6. VYcrpolicTBa CONPSDKEHUS AHAIOTOBBIX U
U(POBBIX CUTHAJIOB.

Amnanoro-ugpoBbie 51 1M (ppo-aHAIOTOBbIE
npeoOpaszoBarenu (AL u LIAIT). CiocoOsl OCTpOESHMS, BHIBI,
napameTrpbl. Mukpocxemsl ALIIT u IAIL

Tema 5.7. [IporpamMmmupyemsie JIOTHYECKHUE
unTerpaibubie cxemsl (ITJIUC).

Crpykrypa 54 0COOCHHOCTH [IpUMEHEHUS
MIPOTrpaMMHUPYEMBIX JIOTHYECKHUX MHTerpaibHbIx cxem (IIJIMC).




[TapameTpsl U MEPCIEKTUBBI CIOIb30BAHUS.
Tema 5.8. Mukpomnporieccopbl
AnmapaTHblii UM NPOrpaMMHBIN CHOCOOBI pean3aluu

anroput™ma.  JloctounctBa u  HepoctaTku.  CTpykTypa
TUIIOTETUYECKOIO0  MUKPOIPOLIECCOPHOIO  BBIUUCIMTEIBHOTO
YCTpOMCTBA. MukpomnpoiieccopHbie KOMILJICKTHIL.
MUKpOKOHTPOJLIEPHI
4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl npakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHULIE 5.
Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb
N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4ecKuX | TpyaoeMKOCTh, |IIPAaKTHUYECKOM |pasnena
/o 3aHATUN 3aHATAN (gac) MOJTOTOBKH, | TUCIIMII
(dac) JIUHBI
Cemectp 4
1 becrpanchopmaropubie Pacuer u 4 4
YCHJINTEIN MOIITHOCTH MOACINPOBAHUC
2 OnepanmoHHbIN Pacuer u 4 4
YCUJIUTEIb pu MOZCINPOBAHUC
Ppa3IMYHBIX cXemax
BKJIIOUCHUS
3 DyYHKIIMOHAIbHBIE Pacuer u 4 4
npeoOpa3oBaresn Ha MOJICJINPOBAHUC
4 I/IMHYJ'H)CHI)IG Pacuer u 5 4
reHepatopsl Ha OY MOZCIMPOBAHNE
Bcero 17
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TAOIHIIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKoCT®, | MPaKTHHECKOH | pasaesa
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JINHBI
Cemectp 3
1 | HccnenoBanue OUMONSAPHBIX TPAH3UCTOPOB B 4 2
cXeMe ¢ OOIIMM SMUTTEPOM
2 | HccnemoBanue MOJNEBEIX TPAH3UCTOPOB 4 2
AxTHBHBIE (UIBTPHI Ha OMNEPAIIMOHHOM 4
YCUITHTEIEe LC u RC-renepatopsl
TapMOHHYECKUX KOJIeOaHH
4 | BeimpsMUTENIH U CTAOWIIN3aTOPBI 4 4
Cemectp 4
1 | IIpeobpazoBaTenb HAMPSHKEHUE — YaCTOTa 4 5)
2 | Hccnenosanue aHaJoro-1ugpoBoro 5 5
npeobOpazoBaresns




3 | Uccnenopanue cxemsl IIATI ¢ R- Matpuiieit 4 5

4 | UccnenoBanue APXHUTEKTYPhI u 5 5
¢bynkunonuposanus [JINC.

Bcero 34

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOH PabOThI
Y4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel camocTosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabIuULE /.

Tabnuna 7 — Bunbel caMmocTosaTenbHON pabOThI M €€ TPYAOEMKOCTh

Bun camocrosTensHoi# paboTh BSIZEO’ Cewmectp 3, uac Cemectp 4, yac
1 2 3 4
W3yueHne TeopeTHIecKoro Marepuaia 45 30 15
nucuuraHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jomamnee 3amanue (J13)
KontposnbHble paboTsl 3a04HKKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 14 8 6
attecranuu (ITA)
Bcero: 59 38 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTENTEHOM PabOThl 00YYAIONIMXCS TTO TUCIHUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. [lepeyeHb MEUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb meYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeieH B Tabmuile 8.
Tabmuna 8— IlepedeHb MeYaTHBIX U JICKTPOHHBIX YUCOHBIX M3IaHHMA

KommuecTBo 9K3eMILTSIPOB B
Iudp/
bubnuorpaduueckas ccpiika Oubmoreke
URL anpec
(KpoMe IIeKTPOHHBIX IK3EMILISIPOB)
621.38 I'yces B.I'., I'yceB F0.M. DnexTpoHuka u 18
I 96 MHUKPOIPOIIECCOpHAsi TEXHUKA. Y UeOH. IS
By308/ M.:Beicmrmik., 2008,- 799c.




621.396. Onamgunii FO.®., 'nynkun O.I1.,I'ypos 62
0-60 A.N. Ananorosas u uQpoas
AJICKTPOHHKA. Y4eOH. ISl By30B,M.:
lNopsiuast nunus-Tenexom,2005,- 768 c.

004 (075) VYrpiomos E.II. Iludposast cxeMOTEXHHKA. 22
V.27 Nzn. BXB-IlerepOypr, 2010,- 816 c.

621.3 Tutue V., lllenk K ITonynpoBoaHukoBas 22
T45 cxemotexnuka. M.: JIMK-IIpecc, 2008,

942 c.

Libbib.org/poluprovodnikovaya-

sxemotexnika-titce-u-shenk-k/
621.372 ITaBmoB B.H. CxemoTexHIKa aHAJIOTOBBIX 42
M2 AIEKTPOHHBIX YCTPOUCTB. Y4eOH. TOC. ISt

BY30B-M.:M3x1.10M “Akanemus,”2008,-288

c.

www.twirpx.com/fill/70743

7. IlepedeHb 3EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn JJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCIHUILINHBI
npuBeseH B Tabmuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

He npenycmotpeno

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOro TMpH OCYIIECTBICHUU
00pa30BaTENILHOTrO MpoIEcca MO0 AUCLUIINHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOro odecrieueHus npejacrasieH B Tadbuuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHHIS

Ne /1t Haunmenosanue

He npenycmotpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca MO AUCIUILTUHE

[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTaBICH B
Tadmmite 11.

Ta6mmma 11— [Mepeyersr nHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

‘ Ne i/t ‘ Haumenosanmue



http://www.twirpx.com/fill/70743

‘ He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIMHE, IPEICTaBIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHUECKOM 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep aynutopuu
n/n MaTepHabHO-TEXHUUECKOW 0a3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

Crienmanu3upoBaHHas JJabopaTopust “INEKTPOHUKU U 12-08, I'acremno, 15
2 b
MHKPOIPOLIECCOPHON TEXHUKU
3 | ducrureiinbrii Kiracc 13-03a, b. Mopckas, 67

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OLEHOYHBIX CPEACTBAJII NPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB Ik IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlH

Buj npomexxyTouHOM aTTecTanuu IlepeueHb OLICHOYHBIX CPENICTB
DK3aMeH Crircok BONPOCOB K SK3aMEHY.
3auer Cnucok BONpPOCOB.

10.2. B kayecTBe KpUTEpUEB OLEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHINI OOYYalOUIMMHCS TIPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCA
100-6annpHast ~ mKajma ~ MOMYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIa
UCIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(pOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €r0 U3JIaraeT;

— OMUPasICh HAa 3HAHWS OCHOBHOW W JIOTIOJIHUTEIBHOW JIUTEPaTypHI,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIJBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOALI M 000OIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClielnaTn3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
Ga4uTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUPasCh HAa 3HAHUS OCHOBHOMU
JIUTEPATYPHI;

— HE JIOIIYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBAECT YCBOEHHBIC 3HAHUS C NPAKTHYECKOM JIESATEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET HAYYHBIE TTOJIOKECHHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMUS;

— BJIAJIEET CUCTEMOM CIIEIIMATIU3UPOBAHHBIX OHSATUM.

(XOPOLIO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrPaMMHBIN MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpascCh HA 3HAHUSA TOJIBKO OCHOBHOU
JUTEPATYPBI;

— JIOIIyCKAeT HECYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B NPAKTUYECKOM IPUMEHECHHHM 3HAHMI
HaIpaBJICHUS;
— cn1abo apryMeHTUPYyeT Hay4YHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUHN BBIBOJIOB M 0000IICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATU3UPOBAHHBIX MOHSITUH.
— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIeCTBEHHbIE  OMMOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY ’
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaIPaBIICHUY;
«He 3aUTCHO)

— UCTIBITHIBACT TPYAHOCTH B MPAKTHUYECKOM IMPUMEHCHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (hOPMYIUPYET BBIBOJOB M 0000IIEHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne mi/mm [Tepeuyens BonmpocoB (3a1a4) 115 IK3aMeHa Koz
WHJUKATOpa

1. CrpykTypHas cxema 3JIeKTPOHHOTO YCTPOUCTBA. OIIK-1.3.1
[TonsiTHEe 006 aHATOTOBOM M IIU(PPOBOM METOIAX. OIIK-1.V.1

2. TlaccuBHbIE 371eMeHTHI ANIEKTPOHHBIX CxeM ( R,C,L). OIIK-1.B.1

3. dusnueckre OCHOBBI MOJIYIIPOBOJHUKOB. P-N nmepexox | OITK-5.3.1
MIpU OTCYTCTBUHU Y HAJTUYUH BHEIIHETO TOJIA. OIIK-5.V.1

4. TlomympOBOJHUKOBBIE JUOIBI.

5. bunonspusie Tpansuctopsl. [Ipunnun neiictus.

Cratudeckue XapakTepUCTHKU.

6. Tpu cxembl BKIIOUEHUS OUTOISIPHBIX TPAH3UCTOPOB.
YacToTHBIE CBOMCTBA.

7. TloneBoil TpaH3UCTOP C 3aTBOPOM B BUE P-N
nepexoa.

8. MOII- TpaH3HuCTOpHI.

9. Tupwucropsi.

10. Yewnurenu. Knaccudukanus, OCHOBHbIE TapaMeTphl U
XapaKTePUCTHKH.

11. Pexxumbl paboThl YCHIIUTENBHOTO AyieMeHTa. [IpuHimmn
MOCTPOSHHSI YCUITMTETBHOTO KacKasa.

12. RC-ycunutens Ha OUIOJIAPHBIX TPAH3UCTOPAX.
Tumnosas cxema. Haznauenue snemenToB. [loctpoenue
Harpy304HbIX XapaKTePUCTUK. DIEMEHTHI pacueTa.

13. O6partHas cBs3b B yemutensax. Kiraccupukarms.
Bmusane OC Ha K03 GUIMEHTH! yCUIIEHUS (BBIBOL).

14. Bnusane OC Ha mapameTpbl yCUITUTENS.
IToBTOpUTENN.

15. YcroitunBocth ycumutens ¢ OC.

16. YIIT. Apeitd nyns. JuddepennmanbHplii KacKa.
VIIT ¢ mpeoOpa3oBaHMEM YaCTOTHI CUTHAJA.

17. Onepanmonsslii ycunurens (OY). CTpykTypa,




XapaKTePUCTHKU U MapameTpbl. YacTOTHAs KOPPEKIIHS.

18. Cxewmpl Bktouenust OY.

19. OV B kauecTBe yCUIUTENS IEPEMEHHOTO TOKA,
uHTerparopa u auddeperuuaropa.

20. OY B kadecTBe cymmaTopa, Jorapudmaropa,
YMHOKHUTEJIS.

21. I36uparenbHble yCUITUTENH.

22. TpanchopMaTOpHbIE YCHIUTETH MOIIHOCTH.

23. bectpancdopMaTopHbie YCHIIMTEIN MOIITHOCTH.

24. ABTOreHepaTophl TAPMOHUYECKUX KOJIEOaHHH.
Ycnosue aBrorenepanunu. CTpyKTypHas cxema.

25. LC- renepatopbl rapMOHUYECKUX KOJICOAHUM.

26. RC-renepatopsl.

27. CTpyKTypHas cXxeMa HCTOUYHUKA TTUTAHUSL.
Boimnmpsimurenu v pUIbTpBHIL.

KoMnieHcalmoHHble cTaOMIIN3aToOphl HANIPSKEHMS.

Bompocsr (3amaun) st 3aueta / qudd. 3auera npepcrapieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Kon
Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3ayera HHMKaTOpa
1. Jlorunueckue onepauuu (OCHOBHBIE U OIIK-1.3.1
KOMOWHHUPOBAHHEIE). OIIK-1.VY.1
2. AKCHOMBI, 3aKOHBI, TOKJIECTBA K TEOPEMBI alTeOpbI OIIK-1.B.1
TTOTHKIL OI1K-5.3.1
OIIK-5.V.1

3. Peanm3amnusi OCHOBHBIX JIOTHYECKUX ONIEPALIAI C
nomobsio 3aemenTos M-HE, UJIM- HE.

4. Twursl JOTHYECKUA DJIEMEHTOB.
[TapameTpsl TOTMYECKUX IJIEMEHTOB.

6. Kiaccuduxarms TpUrrepoB Ha JOTHYECKIX
annemenTax. RS u RST-tpurrepsr.

7. JlByxcrynenuatsie RS u T-Tpurrepsi.
8. D u IK-Tpurrepsl.

9. Peructpsl XpaHEHHSI.

10. CiBUTOBBIE PETHCTPHI.

11. KonbLieBo# ¥ peBEpPCUBHBIN PETUCTPHI.

12. TlocnenoBaTeNnbHbIN U MapallIebHbIN IBOUYHBIE
CUETYHKH,

13. PeBepcUBHBIN TBOUYHBIN CUCTUHK.

14. Crioco6bl MOCTPOEHUS HEABOUYHBIX CUETYHKOB.
15. /IBOMYHO-IECATUYHBIN CUECTUHK.

16. TIporpamMmmupyemMbIe JCITATEITH.

17. Cymmarops! 1 IUQpOBBIE KOMIAPATOPHI.

18. llludparop u nemudparop.




19. MynbTHIIEKCOP U AEMYJIbTUIIIIEKCOP.
20. [Tudpo-aHaoroseie MpeoOpa3oBaTEIH.

21. Ananoro-mudpoBbie mpeoOpa3oBaTEIH.

22. AnmapatHblii ¥ IPOrpaMMHBIN CIIOCOOBI pean3auu
anropuT™Ma. JIoCTOMHCTBA U HELOCTATKU.
23. Muxkpormporieccopbl. DieMeHTHas 6a3a. CTpykTypa
MHUKpoOBM.
O060011eHHAasE CTPYKTYpHAsi CXeMa MUKPOIIPOIECCOpa.

[lepeyenp TeM [UIs KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOSKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No /i [TpuMepHBIii IepedeHb TeM il KypCOBOI'O IMPOEKTUPOBAHUS/BBIIOIHEHHS
B KypCcOBOl pabOThI

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bompocel s mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
MpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Kon

Ne ni/m [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
WHJUKATOpa

He npenycmotpeno

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO JUCUUIUIMHE OOYYaroUIUXCs 3a09HON (OpPMBI
oOydeHus1, IpecTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIMEe  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX dTanbl (HOPMUPOBAHMS KOMIIETEHLMH, COJIepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTUpyOmUX TOPSAOK M MPOLEAYPY
NPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluu 00y4aroIluXxcs
I'VAIL

11. Metoanueckue yKazaHus Ui 00YJarOIINXCs IO OCBOSHUIO JUCIIUILTHHBI

11.1. Meroauueckue ykazaHMs s OOy4aloIUXCs 10 OCBOCHHMIO JIEKIIHOHHOTO
Marepuana .

OcHOBHOE Ha3HAYCHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe M SICHOE M3JIOKEeHHEe y4eOHOoro Martepuana. HasHaueHnme COBpEMEHHOW JIEKIWH B
paMKax JIUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTH BCIO MH(POPMAILIMIO TIO TeME, 2 B OCBOCHHUH
dyHIaMEHTATBPHBIX TPOOJIEM TUCHHIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEUIIHX
JOCTIDKEHUH HaydHOH MbIciu. B yueOHOM mporiecce JEKIUs BBIMOIHAET METOJ0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMANMOHHYIO (QYHKIUH. JIEKIHs pacKpbIBaeT MOHATUHHBIN armapar
KOHKPETHOU 0o0JlacTH 3HaHus, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILUIMHE,
IIOKa3bIBAET B3aNMOCBS3b C JPYTUMHU TUCIUIUINHAMH.

[Inanupyemble pe3yIbTaThl NP OCBOCHUH 00YyYaIOUIMMHUCS JIEKIIMOHHOTO MaTepuaa;




— TIONy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHB
KOTOPBIX OINpPEIEAETCS 1EIE€BOM YCTAHOBKOM K KaX 01 KOHKPETHOHN TEME;

— TIOJIyY€HHE OTIBITa TBOPUYECKOH pabOThl COBMECTHO € MPENOIaBaATEICM;

— pa3BuTHE NPO(PECCHOHANBLHO-ICIOBBIX  KAuecTB, JIIOOBU K  TIpEeaIMeTy U
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOsBIIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTIO AJIsi CAMOCTOSTENIbHOM paboTHI;

— TOJy4YyeHHEe 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailline Tofbl;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHHUS, TMPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

— TOTy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSATHH.

JleKMOHHBI ~ MaTepuad MOXET CONPOBOXKIATHCS JAEMOHCTpallMed ClaioB U
WCIIOJIb30BAHUEM pPa3/laTOYHOr0 Marepuana IpU MPOBEACHHUU KOPOTKHX ITUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/ACTBHBIX TEMATUK I10 TUCIUILUINHE.

CrpyKTypa npeiocTaBieHusl JEKIIMOHHOIO MaTepuaa:

— HaNMMEHOBaHWE JIEKIMHM, BBEJICHUE B JIEKIHMIO, IE€PEUYEHb PACCMaTPUBAEMBIX
BOIIPOCOB;

—  HWBJIO)KEHUE BOMPOCOB JICKIIMHU, OCHOBHBIE BHIBOJIBI 110 KAXKIOMY BOIIPOCY;

— TOJIBEJICHUE UTOTOB, KOHTPOJIbHBIN OMPOC;

OTBETHI Ha BOIIPOCHI.

11.2. MeTtoau4ieckue ykazaHUs ISl OOYYaIOMIUXCS IO TPOXOXKICHUIO TPAKTHUYECKUX
3aHATUH

[TpakTHdeckoe 3aHSATHE SBISCTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
mpolecca, 3aKI0Yaronasicsl B BHIOTHEHUN 00yJalOIIMMUCS MO PYKOBOJICTBOM IpenoaBaTens
KOMILIEKCa YYEOHBIX 3aJlaHUi C 1ETbI0 YCBOEHUS HAYYHO-TEOPETHYECKHX OCHOB Y4eOHOMU
JUCITUTLIMHBL, TPHOOPETEHUSI YMEHUH U HABBIKOB, OIBITa TBOPUECKOH 1eATEIHHOCTH.

[enbro npakTUYECKOTo 3aHATHS ISl 00Yy4aroIIerocs SBISETCS MPUBUTUE 00YUarOIIMMCS
YMEHUI U HAaBBIKOB NMPAKTUUECKOU JEATEIbHOCTH 110 U3Yy4aeMOU TUCIUILINHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHUH 00YUYAIOIIUMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKkperuieHue, yriayOleHue, paclldpeHHe M JAeTalu3alus 3HAHUW TPU PelIeHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE IIO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBIAQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4deOHOI
JCUUTLTAHBI;

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW IS
BBITIOJIHEHUS 3aJJaHU;

— ofecrieyeHne palMOHAILHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHAYaJTbHON (Gopm
00yJeHUsI.

TpeboBaHUs K IPOBEACHUIO MTPAKTHUYECKUX 3aHATHM
- KOHTpOJIbHAs OLIEHKA CTEIIEHU YCBOCHUSI TEOPETUUECKOTO MaTepHalia, OTHOCALIErocs K

I13;

- oO0bsBrieHue 1enu [13, mopsaka mpoBeaeHUs U OTYETHOCTH;

- u3noxenue cytu [13 (pemeHue MpakTUYIECKUX 3a]1ad, pa3padoTKa CXeM, COCTABIICHUE
QITOPUTMOB | T.11.);

- MOATOTOBKA OTYETHBIX MaTCPUAJIOB;

- MPOBEPKa PE3yJIbTATOB, BHICTABICHHUE OIICHOK



11.3. Meroauueckue ykazaHus A OOYYaloIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImomHEHHS J1a0OpaTOpHBIX paboOT OOy4aromMHCS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJA/ETh COBPEMEHHOH METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUHM C KBATU(PHUKAIMOHHONH XapaKTEPUCTHKONH OO0YyJaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopatopHbIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOThEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpenensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHHUS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUILINHBI;

— 3aKpeIUICeHHE, pa3BUTHE W JETAM3alUs TEOPETHYECKUX 3HAHWM, MOJYYCHHBIX Ha
JCKITHSIX;

— IoJIyuyeHHe HOBOM MH(OpMAIMK 110 U3y4aeMON AUCLUIUINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3amanue u TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT

JIaGopatopHbie pabOTHI MPOBOJAATCS B COOTBETCTBHHM METOJAWYECKUMHU YKA3aHUSAMH IS
Kaxaoul pabotel. Ilepen BbIMmoNIHEHHEM Ja0OPATOPHBIX PAOOT MPOBOJUTCS HHCTPYKTAX IO
TEXHUKE O€30IaCHOCTUM U NPEABAPUTEIBHBIM ONpPOC CTYJAEHTOB HA YCBOGHHME METOJUKU
MPOBEJCHUS  JKCIEPUMEHTOB C  HCIOJIb30BaHHEM  JabOpaTOpHOTO  OOOpYyIOBaHUS U
U3MEpUTENBHBIX TMprOopoB. Ilo pe3ympTaTraM NpPOBENEHHBIX HSKCHEPUMEHTOB COCTABISECTCS
MIPOTOKOJI, KOTOPBIH 3aBepseTCs MPEnoiaBaTesieM

CrpykTypa u dopma oTyeTa 0 Ja00paTOpHOH paboTe
— TUTYJbHBIN JIUCT;

— 11e7b JabopaTOpHON paboThI;

— OIIMCaHME UCCIIEyEMOM CUCTEMBI,

— CTPYKTypa HCCIETyeMbIX TapaMeTPOB;

— METOJIMKA MPOBEICHUS SKCIIEPUMEHTALHBIX UCCIIEI0BaHUI;
— TPOTOKOJI SKCIIEPUMEHTA;

— pe3ynbTaThl 00pabOTKH SKCIIEPUMEHTABHBIX TAHHBIX;

— BBIBOJIBI 11O paboTe

TpeboBanus k 0hopMIEHUIO OTYETA O JTAOOPATOPHOU paboTe

ITo xaxmoit mabopaTopHOil pabOTE BBIMOJHIETCS OTACIBHBIM OTYeT. TUTYIBHBIN JHUCT
oopmisieTcss B COOTBETCTBUU C Ia0ioHOM (00pas3ioM) mpuBeAeHHbIM Ha caiite ['YAIIL
(Www.guap.ru) B pasaene «CeKTop HOPMATUBHOM JOKYMEHTAIMI». TE€KCTOBBIC U TpadHUeCKue
MaTepuaisl 0pOpMISIIOTCS B cooTBeTcTBUM ¢ nedcTByromuMu ['OCTamu u TpeGoBaHUSMU,
npuBeneHHbIMA Ha caiite ['YAIT (www.guap.ru) B pasgene «CeKTOp HOPMATHBHOMN
JIOKYMEHTAILUN.
Ha xadenpe nmeercs ydeOHO-METONWYECKasl JIMTEpATypa Il BBITIOJHEHHS J1a00paTOPHBIX
pabor:
1.Imutpues FO.U. Henenun I1.H. UccnenoBanue 31€KTPOHHBIX YCTPOMCTB Ha ONEPALMOHHBIX
yeunurtesix. Meros.ykas. K Boin.1ad.padot/I'Y AL CI16,2008-43¢
2. Imutpue FO.U., Hemenun I1.H. HccnenmoBanme nudpoBbix cxem. MeToa.ykas. K BBHIII.
nab.pabot/ I'YAILCII6,2013-39 c.




11.4. Metoauyeckue ykazaHuUs sl O0y4YaIOIMUXCS MO0 MPOXOKIECHUIO CaMOCTOSTEIbHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIoaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mpoiiecce BBIMOJHEHHSI CAMOCTOSTEIBLHOW pabOThI, y 00ydvaromierocst GopMUpyercs
nenecooOpa3Hoe IIaHUPOBaHUEe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUH HpHOGpeTaeMBIX 3HaHI/II71, OGGCHG‘II/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeToauyeckuMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHaJl 10 TUCIUILIHHE;

—  METOJMYECKHE YKa3aHHS 10 BBHIMOJTHCHHIO KOHTPOJIBHBIX PadOT (U1 00YyJaroIIuXcs
10 32049HOM (hopme 0OyUeHHs ).

11.5. Mertoauueckue yka3aHus JJisi OOYYAIOLIUXCS 10 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTaIlUH.

[IpomexxyTounasi  arrecranuss  OOy4yarOIIMXCs — NPEAyCMAaTpUBAcT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB 00y4YeHHs 10 muciuruimHe. OHa BKIIIOYAET B
ceos:

— 9JK3aMeH — (opma OIEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIpOIecce
W3YYCHUS BCEW TUCIUIUIMHBI WJIM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
OPUMEHSTh MX JUIS PEIICHUS MPAKTUYECKUX 3aJad. DJK3aMeH, Kak MpaBUJIO, MPOBOIUTCS B
MEepHoJ] SK3aMCHAIIMOHHOW CECCHHM W 3aBEpINaeTCsl aTTEeCTAI[HOHHON OICHKOW «OTIHYHOY,
«XOPOIIIOY», «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHO.

— 3a4eT — 3TO (opMa OIECHKH 3HAHUH, TOTYYCHHBIX OOYYAIOMIUMCS B XOJ€ H3yUCHUS
y4eOHOM TUCITUTUTMHEI B TIEJIOM WJIM TIPOMEXKYTOUHAs (TI0 OKOHYAHWU CEMECTpa) OIeHKA 3HAHHUN
0o0ydaromuMcs 1Mo OTIEIbHBIM pa3fiesiaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOW «3aYTeHO»
WA «HE 3a4TEHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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