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AHHOTaIU

Jucuumimna «JJEKTPOHUKa» BXOJUT B 00pa30oBaTENIbHYI0 MPOTrpamMMy BBICIIETO
o0Opa3oBaHusl — MporpaMmy OakajaBpuara MO HaNpaBlIECHUIO MOATOTOBKH/ CIIENHUATIBLHOCTH
«CrangapTu3anuss ¢ METPOJIOTHS»  HampaBiieHHocTH  «MeTpojorusi, CTaHaapTU3alus,
ceprudukanusy. Jucuuminna peanusyercs kadempoit «Nel3y.

JlucuurinHa HareJieHa Ha JOPMUPOBAHUE Y BBITYCKHHUKA CIICTYIOIIUX KOMITCTCHIIUNI:

OIIK-1 «Criocoben aHaM3upoBaTh 3a71a4u MpodHecCHOHATBLHOM JIesATEILHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MaTEMATHUKM)»

OIIK-2 «Cmnocoben ¢dopmynupoBaTh 3aladyu MPOPECCUOHATBHOW NEATEIbHOCTH Ha
OCHOBE 3HAHUH MPOQPIIBHBIX Pa3AeIOB MATEMATHIECKIX U €CTECTBEHHO-HAYYHBIX AUCITHILTAHY

CogepxaHue AUCUUIUIMHBI OXBAaTbIBA€T LIMPOKUNA KpPYT BOIPOCOB, CBSI3aHHBIX C
M3y4YEHUEM 3JIEMEHTHOM 0a3bl COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB, C PACCMOTPEHHUEM OCHOB
MPOEKTUPOBAHUS AHAJIOTOBBIX OJIOKOB Ha 0a3e MUKPOCXEM OINEPALIMOHHBIX YCUIIUTENEH, a TaKkxKe
C U3YYCHHEM TMPHUHIUIIOB TOCTPOSHUS MUMPOBBIX YCTPOHCTB KOMOWHAIIMOHHOTO U
MOCIIEA0BATEILHOCTHOTO TUIIOB.

[IpenogaBanyrie AMCHUIUIMHBI TMpeAycMaTpUBaeT cleayroume (OpMbl OpraHU3aluu
yueOHOro mpoiiecca: JIeKIUH, 1ab0paTopHble paboThl, MPAKTUYECKUE 3aHATUS, CAMOCTOSTEIbHAS
paboTa 00yJaromerocs.

[TporpaMMoil MUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOUIUE BHUABI KOHTPOJIA: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B hopMe SIK3aMeHa.

OO61mas TpyA0EMKOCTh OCBOEHHUS JAMCLUMIUIMHBI COCTaBiIseT S5 3aueTHbIX eaunwui, 180
YacoB.

SI3bIK 00yUYeHUS 10 IUCHUTUIMHE «PYCCKUH »



1. [IlepedeHb IuIaHUPYEMBIX PE3YJIBTATOB O0YUEHHS IO AUCLUILINHE
[lenu npenogaBaHus TUCHUIUINHBI

OCHOBHOH LENbI0 JUCHUIUIMHBL «OJIEKTPOHMKA» SIBIIACTCS HU3YYECHHE CTyIEHTaMH
TEOPETUYECKUX M IPAKTUYECKUX OCHOB COBPEMEHHOM IOJIYIPOBOJHUKOBON CXEMOTEXHHKH,
UCNOJNb3yeMOH  MpH  HPOEKTHUPOBAHUM  HMH(OPMALMOHHO-BBIYUCIUTEIBHBIX CHUCTEM,
ABUAIIMOHHBIX NPUOOPOB M CPEACTB aBTOMATHKH, 4YTO IMO3BOJUT MM YCIEIIHO pelaTh
TEOPETUYECKHE U MPAKTHUUYECKUE 3a7a4l B UX NMPO(ECCHOHAIBHON EATEIbHOCTH, CBSI3aHHOM C
IIPOEKTUPOBAHUEM, UCTIBITAHUSAMU U SKCILTyaTallMeN pa3IuuHbIX AIEKTPOHHBIX YCTPOMCTB

JlucuumuiiHa BXOJUT B COCTaB 00s3aTeIbHON YacTu 00pa3oBaTeIbHON POTrpaMMBI
BhIciIero oopasosanus (nasiee — OI1 BO).

[TepedeHb MIaHUPYEMbIX PE3yIbTATOB O0YUEHHUS 110 AUCLUILIMHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTratamu ocsoeHust Ol BO.

B pe3ynbraTe M3ydeHus AUCUUILUIMHBI OOYYaroLUiiCs NOJDKEH 00J1afaTh CleAYHOIIUMU
KOMIIETEHIIMSIMU WM UX YacTsMHU. KOMIETEeHIIMY U MHJMKATOPHI UX JTOCTH)KEHUS NPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepedueHs KOMIETEHINH 1 MHANKATOPOB UX JOCTHIKEHHS

Kon u
Kareropus (rpynna) Konx n HanMeHOBaHME HHIMKATOpa
HaNMEHOBAaHHE
KOMIIETEHIINH JOCTUKEHHS] KOMITETEHIIUT
KOMIICTCHITHH
OIIK-1 Cnocoben
aHAJIM3UPOBATh
3aauu
npodeccuonanproit | OIIK-1.Y.1 ymeTs npuMeHsTh 0a30BbIE
Ob6menpodeccuoHanbHbIE | IeITEILHOCTH Ha €CTECTBEHHOHAYYHbIE 1 MaTeMaTHUECKHe
KOMIICTCHITHH OCHOBE ITOJIO)KCHHI, | 3HAHUS JJIS pEIICHUS 3a/1a4
3aKOHOB M METOJIOB | MPpo(hecCHOHAIbHON AEATENbHOCTH
B 00NacTu

C€CTCCTBCHHBIX HAYK
1 MaTEMAaTUKU

OIIK-2.3.1 3HaTh PO UIbHBIE PA3/1EIbI

OIIK-2 Cnocoben MaTEMAaTHYECKUX U ECTECTBEHHOHAYYHBIX

(hopMynupoBaTh JTUCIUILINH

3a1a4u OIIK-2.Y.1 ymeTb GopMyIHpOBATH 33/1a4H

npodeccuoHaIbHON | Mpo(ecCHOHANBHOM AesITeNbHOCTH,

NeSITeTbHOCTH Ha MPUMEHSTH 3HaHUS MPOQUIBHBIX Pa3/IesioB
ObuenpodeccuoHanbHbIe | OCHOBE 3HAHUN MaTeMaTHYECKUX U eCTECTBEHHO-HAYYHBIX
KOMITETEeHIINH PO UIBHBIX JUCLUIUIAH

pazzenoB OIIK-2.B.1 BnageTr HaBBIKAMU

MaTeMaTHYeCKuX U | GOPMYJIMPOBKU U MOCTAHOBKH

€CTECTBEHHO- npodeccnoHalbHBIX 33J1a4 Ha OCHOBE

Hay4YHBIX 0a30BbIX 3HAHMI B 00JIACTH

JTUCLUIUINH paccMaTpuBaeMoN HHKEHEPHOU

NeSITeIbHOCTH

2. Mecro nucuuiinHsl B cTpykType OI1
JucrunamHa MOXeT 0a3upoBaThCs HA 3HAHUAX, paHEEe MPUOOPETECHHBIX 00YYaArOIIMMHUCS
IIPYU U3YYEHHUHU CIEIYIOIINX AUCLUIIINH:
— Maremaruka. Pazgensr: nmHeiHas anreOpa, auddepeHnnaTbHOe W WHTErpabHOE
WCUYHUCIICHUE, CTIEKTPAJIbHBIN aHAIN3;
— ®usuka. Pa3nenbl: 371€KTpUUECTBO U MarHeTH3M, KOJIeOaHusl U BOJHBI, (pr3HKa TBEpAOro
Tena;




—  DIeKTpoTeXHUKU. Paznenbl: 3JIeKTpUUECKHE LENU MOCTOSHHOIO M MEPEMEHHOTO TOKa,
PE30HAHCHBIE SBIICHUS, YETBIPEXIOMIOCHUKU, QUIIBTPHI, IEPEXOAHBIE IPOLECCH U X pacyeT,

HEJIMHEHHBIC SJICKTPHUYCCKUC LICIIN.

3HaHus, MOJIyYEHHbIE IPU H3yYEHUM MaTepuaya JaHHOM IUCLMILIMHBI, UMEIT Kak
CaMOCTOSITEJIbHOE 3HAu€HUE, TaK M MOTYT HCIIOJIb30BAThCA IPU H3YYEHMHM JIPYIHX

JUCILIUILINH:
— MeTtponoruueckas 3KCepTH3a;

— Mertponoruyeckoe odecredeHre KU3HEHHOTO LIMKJIa TPOAYKIIMH;
— HudpoBbie METOABI U CPEACTBA U3MEPEHUH;

I/I3MepeHI/I$I B TCXHUYCCKUX CUCTCMaAX.

3. OOBeM U TPYAOEMKOCTh JTUCIIUATLITHBI
JlanHbie 00 00mEeM o0beMe AMCHUIUIMHBI, TPYAOSMKOCTH OTICIBHBIX BHJIOB y4eOHOM
paboThI MO AUCHUTUIMHE (M pacTpeie]IeHue 3TOH TPYJOEMKOCTH IO CeMeCTpaM) PeACTaBIICHEI B

Tadymue 2.

Tabmuna 2 — O6beM U TPYTOEMKOCTD TUCITUTUINHBI

TpynoemMKOCTb 110 ceMeCTpam

Bun yuebnoit paboTbl Bcero Nod No5
1 2 3 4
Oowan mpyooemKocmeo oucCyunIuHbl, 5/ 180 3/ 108 2/ 72
3E/ (uac)
U3 Hux uacoe npakmuueckoi noo2omoeKu
AyoumopHhuie 3auamus, BCETO yac. 24 16 8
B TOM YHCIIE:
nexuuu (J1), (gac) 12 8 4
npakTuueckue/ceMunapckue 3anarus (113), 4 4
(gac)
nabopaTtopusie padotsl (JIP), (dac) 8 4 4
KypcoBoii npoekT (padota) (KII, KP), (1ac)
9K3aMeH, (4ac) 9 9
Camocmoamenvnas paboma, Bcero (4ac) 147 83 64
Buo npomesxxcymounoit ammecmayuu: 3ader, 3auer
OK3.,
mubd. 3auger, sk3ameH (3auer, Hudd. 3ay, Jauer OK3.

D3, **)

e
IIpumedanue: xaHOUAATCKHUIA SK3aMEH

4. CopaeprkaHue TUCITUTUTMHBI
Pacnpenenenue Tpya0eMKOCTH AUCHMUILUIMHBI IO pa3/iesiaM U BUJaM 3aHsaTHil. Pa3aensl,
TEMBI TUCITUTUIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIUIIE 3.

Tabnuna 3 — Pazaensl, TeMbl JUCITUTUIMHBL, UX TPYAOEMKOCTh

Pasznesnsl, TeMBI JUCITATIINHBI Hexunn | 113 (C3) P KII CPC
’ (gac) (gac) (gac) (dac) (gac)
Cemectp 4
Pazgen 1. DnekTpoHMKa B COBPEMEHHOM 2 1 1 20
npruOOPOCTPOCHUH
Pazmen 2. DOnementHass 0a3za 3JIEKTPOHHBIX 2 1 1 21
YCTPOMCTB.




Paznen 3. AHanoroBbeie ANEKTPOHHBIC 2 1 1 29
YCTPOMCTBA.

Paznen 4. IctouHuky nutanus 2 1 1 20

Hroro B cemecTpe: 8 4 4 83

Cemectp 5

Paznen 5. lludpossie ycrpoiicTBa 4 4 64

Hroro B cemectpe: 4 4 64

Hroro 12 4 8 0 147

[IpakThueckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEICTBEHHOM  BBIMIOJIHEHUU
OoOy4JalolmMMHUCS ~ OMNpEAeNCHHBIX  TPYIOBBIX  (PYHKUIMIA,  CBSI3aHHBIX ¢  Oy;aymien
npodeCCHOHATIBHOMN 1A TETbHOCTBIO.

Copeprkanue pa3iesioB U TEM JICKITMOHHBIX 3aHATUM.
ConeprxkaHue pas/iejioB ¥ TeM JIEKIIMOHHBIX 3aHSATUH PUBEIEHO B TabuIe 4.

Tabmuna 4 — CoaepxaHue pa3AesioB ¥ TeM JICKIIHOHHOTO ITHKJIa

HOMep pasaciia Hazpanue u COACPIKAHUC pa3aCIOB U TCM JICKIHMOHHBIX 3aHATUH

1 Pa3znen 1 DiekTpoHUKa B COBpeMEHHOM MPUOOPOCTPOECHUHU

Tema 1.1. BBogHoe 3aHsTHE.

Copepxanne aucuuriuHbl. Kraccudukanus >IeKTPOHHBIX YCTPOMCTB.
CtpyKTypa THUIIOBOTO 3JIEKTPOHHOI'O YCTpOMCTBa

Tema 1.2 DnekTpudecKkue CUTHAIBL.

Knaccudpukanus, ¢usnyeckue XapakTepUCTUKH ,  CHEKTPHI
AIIEKTPUYECKUX  CHTHAJOB.  MeToabl  NpeoOpa3oBaHMs  CHUTHAJIOB.
Crnyuaiinple curHaibl. «benblii» mym.

Tema 1.3 DBomronust 2I€MEHTHOM 0a3bl DIEKTPOHUKH

DJEeKTPOHHBIE JIaMIIbl, TPAH3UCTOPHI, HHTETPATbHbIE MUKPOCXEMBI.
CreneHp UHTErpallK U CUCTEMa 0003HAYCHUH MUKPOCXEM.




Pa3nen 2. DnemeHTHasi 6a3a JIEKTPOHHBIX YCTPOICTB

Tewma 2.1. [TaccuBHBIE SJIEMEHTHI SJICKTPOHUKH.

JluckpeTHble aCCUBHBIE JIEMEHTHI. PEe3UCTOpPBI M KOHAEHCATOPHI.
Tunsl, napameTpsl, 0003HaueHne. HennHelnble MacCUBHbBIE 3JIEMEHTHI.

Tewma 2.2. ITonynipOBOTHUKOBBIC TUOTBI

OCHOBHBIE TOHATHA 30HHOM Teopuu. P-N MOepexoa, €ero
BOJIbTAMIIEPHAsl XapaKTEPUCTUKA. THUIBl AMONOB, UX XapaKTEPUCTUKH U
napametrpsl. CTaOWIMTPOH, BapHKam, TyHHENbHBIH auoa. CBero-
(bOTOIUOIBI.

Tewma 2.3. bumnonspHbie TPaH3UCTOPEI.

Knaccudukanus tpanzuctopon. IlpuHiun neiictBus, napameTpsl u
XapaKTepUCTUKU OHUIOJISAPHOrO TpaH3UCTOpa. TpH CXeMbl BKIIOUEHUS.
Metoapl pacuera cxeM Ha OHMOJSPHBIX TPaH3UCTOpaxX (IKBUBAJICHTHHIC
CXeMBbI, rpauecKuii MeTo 1, IPeCTaBICHNE B BUAC 4-X TOTIOCHUKA)

Tema 2.4. TloneBbie TPaH3UCTOPHI.

[loneBble TpaH3UCTOPHI C  3aTBOPOM B BHUJAE p-h NEpexoaa u
MOII - TpaH3UCTOPhL. VX MpUHLUN NEUCTBUS, XapaKTEPUCTUKU U
apaMmeTpsbl.

Tema 2.5. Tupucropsi.

YeTbIpexcllOiHbIE MOTYNPOBOAHUKOBBIE CTPYKTYpPBL. JIMHUCTOPHI,
TPUHUCTOPHI U CUMUCTOPBI. XapaKTEPUCTUKU U napameTpsl. [I[pumeHenue B
CUJIOBOM JJIEKTPOHMKE

Tema 2.6 D1eMEeHTbI WHTETPAIBHBIX CXEM.

OcHOBHBIE HHTErpaIbHbIE TEXHOJIOTUHU. Y POBEHb CIOXKHOCTU MUKPOCXEM.
[lepcriekTHBHBIE HAIPABICHUSI.

Pa3nen 3 AnajioroBblie 3J1eKTPOHHBIE YCTPOiicTBa
Tema 3.1. VYcuwmrenn. Kraccudukamms, mnapameTpsl
XapaKTEPUCTHKHU.

[IpyHIMNI moOCTpoeHUs YCWIMTENbHOro Kackana. Kmaccuduxarms
AIIEKTPOHHBIX ycunuTenel. PexxumMbl paOOThl YCHIIMTEIBHOTO 3JIEMEHTA.
[Tapamerpsl 1 xapakrepucTukd. OOpaTHas CBSI3b B YCHJIHUTENSX M €€
BJIMSHUE Ha MapaMeTpbl YCWINTENS. YCHIUTENW MEPEMEHHOrO0 TOKa Ha
TPaH3UCTOpaX.

Tema 3.2. Ycunurenu moCTOSHHOTO TOKA

Hpeiid Hyns B YCHIMTENSAX TIOCTOSHHOrO TOKa. [lpuumHBl M
MeToabl 60psObI ¢ apeiipom. Juddepennmansupiii kackaa. Ilonasnenue
cUH(a3HON TOMeXU. YCUIMTENH ¢ MpeoOpa3oBaHUEM YacTOTHI BXOJHOTO
CHUTHaJIa.

Tema 3.3.0nepaninoHHbIE YCUIUTEIN

Ctpykrypa, mapaMeTrpbl M XapaKTepUCTHUKH  OINEPallMOHHOTO
yeunutens (OY). Cxemsl BkitoueHus. Pacuer nmapamerpoB kackazna Ha OY.
[Tpumeps! ucnons3oBanus OY (uHTerparop, auddepeHuuarop, cymmarop,
YMHOXXHTEIb U T.1I.).

Tema.3.4. W3OuparenpHble ycWiIHUTEIH. AKTUBHbIE (QUIBTPHI

Pe3onancusiii ycunutens ¢ LC-koHTYpoM AKTHUBHBIE (QUIBTPHI HA
OTIEPAIIMOHHBIX YCWINTENAX ¢ pasnuuHbiMd RC-3BeHBsSIMH B 0OpaTHOU
cBsi3u. Mcnonb3oBanue 2T-mMocta B 0OpaTHOM CBSI3M AJIST HU3KOYACTOTHBIX
N30MpaTeNbHbIX YCUIIUTENCH

Tema.3.5. Ycwinrenn MOIHOCTH




OCOOCHHOCTH TOCTPOCHUS MOIHBIX YCHJIMTEIBHBIX KaCKaJoB.
JIByxTakTHbIe ~ OecTpaHCOpPMATOPHBIE  YCHJIUTENIM  MOIIHOCTH  Ha
KOMILUIEMEHTAPHBIX TPAH3UCTOPAX.

Tema 3.6. I'eHepaTopbl AIEKTPUYECKUX CUTHAIOB

[TpuHIMT TOCTPOEHUSI aBTOI'€HEPATOPOB SJIEKTPUUECKUX CHUTHAJIOB.
YcnoBue aBroreHepanuu. bamanc ¢a3 u Oamanc amrmmmryn. LC u RC —
ABTOT'CHEPATOPhI TAPMOHMYECKUX CHUTHAJIOB. CTaOWiIM3anusl aMIUIUTYAbl U
4acTOTHI KOJIeOaHU

Tema.3.7. IlporpammupyemMbie aHAJIOTOBbIE HHTETPAIbHBIE CXEMBbI

Bo3MokHOCTH TTpOrpaMMUPOBaHUS MTApPaMETPOB aHAJIOTOBBIX
MUKpocxeM. OCOOEHHOCTH CTPYKTYPHBI U MIEPCIICKTUBBI TPUMEHECHHSL.

Pasznea 4 UCTOYHMKHN NUTAHUSA

Tema 4.1. CTpyKTypa BTOPUYHBIX HCTOUHUKOB ITUTAHUS

[lapameTpsl U CTPYKTypHasT CXe€Ma MCTOYHUMKA MUTaHUS.
Haznauenune O50koB u TpeOoBaHMs K HUM. becTtpanchopmaropHbie
WMCTOYHHUKYU MTUTAHUSA.

Tewma 4.2. Bempsamutenu, GUIBTPbI, CTAOUITN3aTOPHI

Turnbl BBINIPSIMUTEIEH 51 CTJIAKABAKOIIAX GUIBTPOB.
[Tapamerpudeckne  crabunmusaropbl  HampsbkeHus.  CTaOMiIM3aTopsI
KOMIIEHCALIMOHHOTO THMNAa C IOCIEJ0OBAaTEIbHBIM U  MapajuleIbHbIM
BKJIIOYCHUEM PETYJIUPYIONIETO dJEeMEHTa HMIyJabCHble. WMmynbcHbIE
HMCTOYHUKU TUTAHUS.

Tema 4.3. VIHTerpapHbie CTAOMIN3aTOPBI HAIPSDKEHHS

Ctpykrypa ¥  mapaMerpbl HHTErpajbHBIX  CTaOWUIM3aTOPOB.
Bo3MOXHOCTh  peryiaupoBaHusi  BBIXOJHOTO  HampspkeHus.  CXembl
BKJItOUeHUs1. OCHOBHBIE dTalbl pacyeTa BTOPUYHOTO HCTOYHHKA TUTAHUS.

Paspnen S. ugposbie ycTpoiicTBa

Tema 5.1. OcHOBBI anreOpbl JOTHKH

OcHoBHble MOHATHA. TaOmMIbl HMCTMHHOCTU Ul Omepaunui
KOHBIOHKIIMY, AW3BIOHKINN W WHBepcHHU. COBEpIIEHHBIE HOPMAJIbHBIE
¢dopMbl. MuHuMu3anus GyHKIUNA. AKCHOMBI, TEOPEMBI U 3aKOHBI IBOUYHON
anreOpsl.

Tema 5.2.Peanu3anust J0rTH4eCKUX AJIEMEHTOB

CnocoObl  peanu3aliid  JIOTUYECKUX JJIEMEHTOB. THIBI JIOTHK.
[TapameTpsl M CpaBHUTENbHBIE XAPAKTEPUCTHUKU JIOTUYECKUX 3JIEMEHTOB
pa3IMYHBIX TUIIOB.

Tema 5.3 [udpossie ycTpoiicTBa KOMOMHAIIMOHHOTO THTIA

Ilonatne o0 KOMOMHAIIMOHHBIX YCTpOWCTBax. 3ajlaud CUHTE3a,
CyMMAaTophl, KOMIIapaTophl, mmdpaTopbl u AemngpaTopsl,
MYJIBTUIUIEKCOPBI, TPE0Opaz0BaTENIN KOJOB.

Tema 5.4 IludpoBsie ycTpoiCcTBa MOCIEAOBATEIHPHOCTHOTO THIIA

CuHTe3 aBTOMAaToB ¢ MaMATbIO. Tpurrepsl, perucrpsl. [[BonuHble
CYECTUHKHU. Crioco6b1 IIOCTPOCHHUS HEJBOUYHBIX CUETUYHKOB.
[Iporpammupyemslie TETUTENN.

Tema 5.5. MHUKpODIEKTPOHHBIE 3allOMUHAIOIIKME YCTPOMCTBA

Knaccudukanms MHKPOCXEM IaMATH. Cratnyeckas "
JUHAMHU4YECKasl ollepaTWBHAsl NamsATh. lIpMHIMIBI OpraHu3aluyd U BHJIBI
[13Y.

Tema 5.6. YcTpoiicTBa CONpsHKEHUS AHAIOTOBBIX U IUPPOBBIX




CHUT'HAJIOB.

ITAIL

(TUTUC).

JlocTtouHcTBa
MHUKPOIIPOLIECCOPHOTO
MukpornponeccopHbie KOMIUIEKTbI. MUKPOKOHTPOJIIEPBI.

Crpykrypa
BBIUUCIIUTEIILHOTO

Amnanoro-mudpoBsie U nudpo-anaisorossie mpeodpazoBarenu (AL
u LIAII). Cnioco6sl mocTpoenusi, BUbI, mapamerpbl. Mukpocxemsr AL u

Tema 5.7. IIporpamMmMupyeMbi€ JTOTHUYECKUE HHTEIPAIBHBIE CXEMBbI

Ctpykrypa U OCOOEHHOCTH TMPUMEHEHHUS MPOTrPAMMUPYEMBbIX
nornueckux uHTerpaybHbIX cxem (IJIMC). Tlapamerpsl u mepCreKTHUBBI
UCII0JIb30BaHUS.

Tema 5.8. Mukpomnporieccopsl

AnmnapaTHBII M TPOrpaMMHBIM CIIOCOOBI pealn3aluyl aaropuTMa.
u HEJO0CTaTKH.

TUIIOTETHYECKOTO
YCTpOMCTBA.

[TpakTrdeckue (CeMUHAPCKUE) 3aHATHS
Tembl MpakTUYECKUX 3aHATHI U UX TPYAOEMKOCTh MPUBEIEHBI B TAOIUIE .

Ta6n1z1ua 5- HpaKTI/I‘leCKI/Ie 3aHATUA U UX TPYAOCMKOCTDH

N3 Hux Ne
DopMBbI N
Ne TeMbl MpaKTHYECKIX TpynoemMKoCTS, | IpakTHYECKOH | pa3aeiia
. MPAKTUIECKUX
/1 3aHATHHA . (dac) [TOJTOTOBKH, | IACIIUII
3aHSATHH
(dac) JIUHBI
Cemectp 4
1 | BecrpanchopmaTopHbie Pacuer u 1 3
YCHUIIMTEIU MOIIIHOCTH MOACINPOBAHNEC
2 OnepanmoHHBIN Pacuer n 1 3
YCHIIUTEIb npu MOACINPOBAHNC
Pa3TUYHBIX cxeMax
BKIIIOUCHUS
3 OyHKIIMOHATBHBIE Pacuer n 1 3
npeoOpa3oBaTeny Ha MOJICTTUPOBAaHUE
4 HMiynbcHBIE Pacuer n 1 3
reHepatopsl Ha OY MOJIETUPOBaHNE
Bcero 4
JlabopatopHble 3aHITHS
Tewmbl TabopaTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IIPUBEICHBI B TAOIHUIIE 6.
Tabnuna 6 — JlabopaTopHbI€ 3aHATUS U UX TPYIOEMKOCTh
N3 Hux Ne
No TpynoeMKoCTb, | TpaKTUUECKOU | pa3jaena
HaumenoBanue n1abopaTopHbIX paboT PyA - | TP pasit
1/ (dac) NOATOTOBKH, | JHACIIHII
(gac) JIUHBI
Cemectp 4
1 | HccnenoBanue OUIOISPHBIX TPAH3UCTOPOB B 1 2
cXeMe ¢ O0IIUM 3MUTTEPOM
2 | HccnenoBaHue MOJIEBHIX TPAH3HCTOPOB 1 2




3 | AxruBHBIE (GUIBTPH HA OIEPALMOHHOM 1 3
YCUJIUTEIIE LC " RC—renepatopsl
rapMOHMYECKUX KOJICOaHUH

4 | BeImpsIMUTENHN ¥ CTaOUIN3aTOPHI 1 4
Cemectp 5
1 | IIpeoOpazoBarenb HANPSHKEHUE — YaCcTOTa 1 )
2 | Uccnenosanue aHAJoro-IU(POBOTo 1 S
npeoOpa3oBares

3 | Uccnenosanue cxemsl LIAII ¢ R- maTpuiieit

4 | UccnenoBanue aApPXUTEKTYpPHI u
¢ynkunonuposanust [IJINC.

Bcero 8

KypcoBoe npoekTrpoBaHue/ BHINOJIHEHNE KYpPCOBOM paboThl Y UeOHBIM
IUTAHOM HE MPEAYCMOTPEHO

CamocTrodarenbHas paboTa 00y4aromuxcs
Bunpl camocrosiTensHON paboThl U €€ TPYA0EMKOCTh IPUBEICHBI B Ta0uIe 7.

Tabnuna 7 — Bunbsl caMocTosSTENIbHON pabOThI U €€ TPYJ0EMKOCTh
Bua camocTositennbHOM pabOThI BEZEO’ Cemectp 4, yac Cemectp 5, yac
1 2 3 4
W3yueHne TeopeTHuecKoro MaTepuaa 80 40 40
nucuuriaael (TO)
Kypcosoe npoexktuposanue (KI1, KP)
PacuetHo-rpaduueckue 3aganus (PI°3)
Beimonuenue pedepara (P)
[ToaroroBka K TeKyieMy KOHTPOJIIO
ycneBaemoctu (TKY)
Homamrnaee 3amganue ([13)
KonTponbubie padboTel 3a0unnkoB (KP3) 47 33 14
[ToaroToBka K MpoMexyTOYHOMH 20 10 10
attecranuu (ITA)
Bcero: | 147 83 64

5. IlepeueHb yueOHO-METOINYECKOTO 0OeCTIeUeHUs
JUISL CAMOCTOSITEIILHOM paOOThI 00YJAIOITUXCS TI0 JUCITUTIINHE (MOTYJIIIO)
VY4eOHO-MeToInYeCKHe MaTepHalibl Ui CaMOCTOATENbHOM paboThl o0y4aromuxcs yKa3aHbl B
.. 7-11.

6. IlepeueHp MEYaTHBIX M AIEKTPOHHBIX YUEOHBIX U3TaHUH
IlepeuyeHpb neyaTHBIX U AIEKTPOHHBIX YUeOHBIX M3aHUI MpUBECH B Tabnuie 8.
Tabnuua 8— [lepevyeHp neyaTHBIX U AIEKTPOHHBIX YU€OHBIX U3TaHUI




Mudp bubnmorpaduyeckas cceiika / URL anpec KonnuecTtBo
9K3EMIUISPOB B
Ooubmuoreke
621.38 I'yce B.I'., I'yceB FO.M. DnekrpoHuka u 18
I 9 MUKPOIIPOIIECCOPHAsI TEXHUKA. Y YeOH. TSI
By30B/ M.:Bricur.ik., 2008,- 799c.
621.396. Onamquwnii 10.0., 'nyakun O.I1.,I'ypos A.U. 62
0-60 AmnasioroBast U IU(PPOBast AMEKTPOHUKA.
VY4eon. s By30B,M.: ['opsiyast muHus-
Tenexom,2005,- 768 c.
004 (075) VYrpromos E.IT. lludposast cxemorexuuka. 3. 22
V.27 BXB-Ilerepoypr, 2010,- 816 c.
621.3 Turne V., llenk K [MomynpoBoaHukoBas 22
T45 cxemorexHuka. M.: JIMK-IIpecc, 2008, 942 c.
Libbib.org/poluprovodnikovaya-sxemotexnika-
titce-u-shenk-k/
621.372 [TaBnoB B.H. CxemoTexHIKa aHAJIOTOBBIX 42
M2 AJIEKTPOHHBIX YCTPOUCTB. YUeOH. Moc. s
BY30B-M.:M31.10Mm “Axanemus,”2008,-288 c.
www.twirpx.com/fill/70743
7. IlepeyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYpPCOB
UH(OPMAITMOHHO-TEIICKOMM YHHKAITHOHHOM ceTH « HTepHeT»
[Tepeuenn ANEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(OPMAaIILOHHO-

TEJIEKOMMYHHUKAIIMOHHONH ceTH «MHTepHeT», HEOOXOAWMBIX MJIi OCBOSHHS JAHCHUIUIAHBI
npuBe/ieH B Tabauue 9.

Tabmuma 9 — IlepedeHb SJEKTPOHHBIX 00pa30BaTENBHBIX pPECYpcOB HH(MOPMAIIOHHO-
TEJIEKOMMYHUKAMOHHOW ceTn «HTepHET»
URL anpec HanmenoBanme

He npenycmoTrpeno

8. Ilepeuenb MH(OPMAITMOHHBIX TEXHOJIOTHIA
[lepedeHs nMporpaMMHOTO 00ECTICUSHHS, HCIIOIB3yEMOTO TIPH OCYIIECTBICHUT
00pa3oBaTeNLHOTO MPOIIecca 10 AUCIHUIUTHHE.
[lepedeHp UCTIONB3yEMOT0 IPOTPaMMHOTO o0ecTieueH s TpeacTaBieH B Tabmwie 10.

Tabmuua 10— ITepeueHs nporpaMMHOTo obecreyeHus

No /1t HanmenoBanue

He npenycmoTrpeno



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

[TepeueHn MH()OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMbIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPOIIecca MO JUCIIUILTHHE
[lepeyeHb HMCHOAB3YEMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— Ilepevyenp nHOOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaNbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUINHE, TTPeACcTaBlieH B Tabmumel 2.

Ta6muma 12 — CoctaB MaTepHaTbHO-TEXHUIECKOM 0a3bI

N Howmep
HaumeHoBaHue cOCTaBHON 4acTU MaTepUaTbHO-
Ne i/ . ayTUTOPUHN
TEXHUYECKOH 0a3bl
1 JleximoHHas ayIUTOPUS
2 Crneunanu3upoBaHHas J1abopaTopus “INEeKTPOHUKHU U 12-08,
MUKPOIPOLIECCOPHON TEXHUKH l'acrenno,15
3 VCIUICHHBIN KJ1acc 13-03a, b.
2
Mopckas, 67

10. OuenouHble cpeACTBa AJI MPOBEACHUS MPOMEKYTOUYHON aTTeCTallun
CocTaB OIIGHOYHBIX CPEIACTBIJISA MPOBEIACHUS IMPOMEKYTOYHOU aTTECTAIUU
oOyJaromuxcs o AUCUUIUIMHE MpUBeAeH B Tabnuue 13.
Tabmmna 13 — CocTaB OIIEHOYHBIX CPENICTB TSI TPOBEACHUS IIPOMEKYTOYHON aTTECTAlluN

Bun npoMmexxyTouHOM aTtTecTaiuu [IepeyeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BOmpocoB K IK3aMEHY;
DK3aMeHAaI[MOHHEIC OMIIETHI,
3auer Crnrcok BONpOCOB;

B kadecTBe KpuUTEpHEB OLEHKH YpOBHA C(HOPMUPOBAHHOCTH (OCBOEHH)
KOMITETCHIIMM 00yJaronuMucs TpUMEHseTCs S-0ayuibHas MIKajla OLIEHKH CHOPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET UCHOIB30BAThCS
100-6amnpHast ~ IIKajda  MOIYJIBHO-PEHTHHTOBOH  CHUCTEMBI ~ YHHBEPCHUTETa,  IpaBUIIa
UCIIOJIb30BaHUSI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIIMUM JIOKAIBHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurtepuu orieHKH ypoBHS C(HOPMHPOBAHHOCTH KOMITETEHIIUH

OI.ICHI(a KOMIICTCHIIMI

Xapakreprcrika chOpMAPOBAHHBIX KOMITETEHIUI
5-0ayutbHAad mIKaIa PaKTep (bopmup

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTpaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIEA0BATEIHHO U TPAMOTHO €0 U3JIaraeT;

— OMHpPAsiCh Ha 3HAHUS OCHOBHON U JIOTIOJHHUTEIHHOW JHUTEPATypHI,
TECHO TIPUBS3bIBACT YCBOCHHBIC HAYYHBIE ITOJIOKCHHSI C MTPAKTUICCKON
JIESITEIIBHOCTRIO HAPaBIICHUS;

— yMeJi0 000CHOBBIBAET M ApTYMEHTHUPYET BBIJBUTACMBIC UM UJICH,

— JIeJIaeT BBIBOABI M 0000IIEHNS;

— cBOOOJTHO BJIAJICET CUCTEMOW CIICIIHATN3HPOBAHHBIX TOHSITHH.

«OTIHUYHO»
«3a4YTCHO»




OreHKa KOMIIETEHIINT

5-0aiutbHAad mIKaIa

XapaxrepucTrka c()OpMUPOBAHHBIX KOMITCTEHIIUN

«XOpOo1Io»
«3a4YTCHO»

— o0OyJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
MO0 CYIMECTBY U3JIaraeT e€ro, ONupasch Ha 3HAHUS OCHOBHOU
JUTEPATYPHI;

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOUYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C MPAKTUYCCKOU IESATEIbHOCTHIO
HATPABIICHUS;

— apryMEHTUPYET HAYYHBIC MOJI0KCHUS;

— JleJIaeT BBIBOALI M 0000IIEHNS;

— BJIQJICET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHSATHH.

«YZOBJIETBOPUTEIILHO»
«3a4TEHO»

— 00y4Jarouuics yCBOWJI TOJIBKO OCHOBHOM MPOTPaMMHBIA MaTepHa,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIOMyCKaeT HECYNICCTBEHHBIC ONTUOKU U HETOYHOCTH;

— HCIBITHIBACT 3aTPYJHEHUS B MPAKTUUYECKOM IPUMEHEHUM 3HAHUI
HaIpaBJICHUS;

— cy1abo apryMeHTHUPYeT Hay4YHbIe MOJI0KEHUS;

— 3aTpyAHsieTcs B (OpMyIHMpOBaHUU BBIBOJOB U O0OOIICHHIA;

— YaCTUYHO BJIAJICET CUCTEMOMN CIENUATU3UPOBAHHBIX MTOHATHIA.

«HCYHOBJICTBOPHUTCIILHO»
«HE 3a4YTCHO»

— 00y4YaroIUiics He YCBOMJI 3HAYUTEIIHOM YaCcTH MPOTPaAMMHOTO
Marepuaa;

— JIONTyCKAeT  CYIICCTBCHHBIC  OIMMMOKA W  HETOYHOCTH  IIPH
paccMOTpeHHH PO0JIeM B KOHKPETHOM HaIIPABICHHUM;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUICCKOM IPUMECHECHUHY 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJI0KCHUS;

— He popMyIHpYyeT BHIBOAOB U 000OIICHHIA.

TunoBble KOHTPOJILHBIE 3a/IaHUS WIH WHBIE MAaTEPUATIBI.
Bonpocsr (3agaun) 1 sx3aMeHa npeacTaBieHsl B Tabnuie 15.

Tabmuna 15 — Bonpocs! (3a1a4un) Ui SK3aMeHa

Ne /it [Tepedyens BompocoB (3a1a4) uIsl SK3aMeHa Kon
WH/IMKaTOpa
1. CrpykrypHas cxema 3JIeKTPOHHOTO yCTPOMCTBA. OIIK-1.V.1
[TonsiTre 06 aHAIOrOBOM U IIU(POBOM METOAX. OIIK-2.3.1
2. TlaccuBHbIe 31eMeHTHI AIeKTpoHHBIX cxeM ( R,C,L). OIIK-2.V.1
3. dusnyeckre OCHOBBI MOITYIPOBOIHHUKOB. p-n epexoy | OIIK-2.B.1
IPU OTCYTCTBUM U HAJIMYUU BHELIHETO MOJIs.
4. TlomympoBOIHUKOBBIE TUOIBI.
5. bunonspusie Tpan3uctopsl. [punnun neiicteus.
CraTruecKue XapaKTepUCTHKH.
6. Tpu cxeMmbl BKIIIOUEHHUSI OUTIONSIPHBIX TPAH3UCTOPOB.
YacToTHBIE CBOMCTBA.
7. TloneBoil TpaH3UCTOpP C 3aTBOPOM B BUJE P-N
nepexoa.
8. MOII- TpaH3UCTOpHI.
9. Twupucropsl.

10. Yeunurenu. Knaccudukanus, OCHOBHbIE TapaMeTphl U
11. Pexxumbl paboThl yCHIUTENbHOTO 35ieMenTa. [Ipuniun

12. RC-ycunutens Ha OUITONSIPHBIX TPAH3UCTOPAX.

XapaKTEPUCTUKH.
MOCTPOCHHUS YCHIINTENBHOIO KacKaa.

Tunoas cxema. Haznauenue snementoB. [loctpoenue
Harpy304YHBIX XapaKTEPUCTUK. DJIEMEHTHI PacyeTa.




13. O6parnas cBs13b B yeunurensax. Knaccudukarms.
Bmustaue OC Ha k03¢ (HUIIMEHTHI yCUIIeHUs (BBIBON).

14. Bnusane OC Ha mapaMeTpbl YCUITUTEIIS.
IToBTOpUTENN.

15. YcroitunBocth yeumutens ¢ OC.

16. VIIT. Apeiid nyns. AuddepenunanbHblii Kackas.
VYIIT ¢ npeobpa3zoBaHreM YaCTOTHI CUTHAJIA.

17. Onepanmonnsiii ycunurens (OY). Ctpykrypa,

XapaKTepUCTUKU U MapaMmeTpbl. YacTOTHAs KOPPEKIIUS.

18. Cxemsl BkitoueHust OY.

19. OV B kauecTBe yCHIIMTEISI IEPEMEHHOTO TOKA,
uHTEerpaTopa u quddepeHnnaropa.

20. OY B kauecTBe cymMaropa, jorapupmaropa,
YMHOXKUTEJIS.

21. 30upatenbHble YCUITUTEIH.

22. TpancdopmaTopHbIe YCHIINTEIN MOITHOCTH.

23. bectpancdopmaTopHble YCUITUTETU MOLTHOCTH.

24. ABTOreHepaTopbl TApMOHHUYECKUX KOJICOaHUH.
VYcnosue aBrorenepanuu. CTpykTypHas cxema.

25. LC- renepaTopbl rapMOHHYECKUX KOJICOAHUH.

26. RC-reneparopsl.

27. CTpyKTypHas cXxemMa UCTOYHUKA TUTAHUS.
Bempsimurenu v QriIbTPEL.

28. KomrieHcaniMoHHbIE CTaOMIM3aTOPBI HAPSKCHUSI.

Bompocsr (3anaun) s 3adera / audd. 3auera npeacTaBieHbl B Tadimie 16.

Tabmuua 16 — Borpocsr (3aga4n) muis 3adera / mudd. 3auera

Kon
Ne n/nn [Tepeuenb BompocoB (3a1a4) st 3ayera / nudd. 3auera HHIMEATOPA
1. Jlormueckue onepanuu (OCHOBHBIE U OIIK-1.V¥.1
KOMOWHUPOBAHHBIE). OIIK-2.3.1
2. AKCHOMBI, 3aKOHBI, TOX/IECTBA U TEOPEMBI alIreOpbl OIK-2..1
OIIK-2.B.1

JIOTHUKH.

3. Peanm3arus OCHOBHBIX JIOTHYSCKUX OTIEPAIU C
nmomoinpio saemenTos -HE, MJIN- HE.

4. Tunel JOTUYECKUHA IIEMEHTOB.
[TapameTpsl TOrMYECKUX FTTEMEHTOB.

6. Kiaccuduxamus TpurrepoB Ha JIOTHYECKUX
anemenTax. RS u RST-tpurrepsr.

7. JByxcrynenuatsie RS u T-Tpurrepsi.
D u IK-Tpurrepsi.
Peructpsl xpaneHwus.

10. CiBHUTOBBIE PETHCTPHI.

11. Kosb1eBoii U peBepCUBHBINA PETHCTPHI.

12. TlocnemoBaTeNIbHBIN U MTapaJlIeIbHbIN IBOUIHBIC
CUYETYHKH.




13. PeBepCcUBHBIN TBOUYHBIN CUETUHK.

14. Cioco06bI TOCTPOCHUS HEIBOUMYHBIX CYCTUHNKOB.
15. J/IBOMYHO-IECATUYHBIN CUCTUHUK.

16. [IporpamMmmMupyembie ACITUTEIH.

17. Cymmarops! 1 IupoBbIE KOMIAPATOPHI.

18. [lIudparop u nemudparop.

19. MynbTHILIEKCOP U AEMYJIbTHILIEKCOP.
20. lludpo-anamoroseie nMpeodOpa3oBaTEIIn.

21. Ananoro-1¢poBbie Mpeodpa3zoBaTENH.

22. AnmapaTHbIN ¥ POrpaMMHBINA CITOCOOBI peaTu3aiu
anropuT™a. JJoCTOMHCTBA U HETOCTATKH.

23. Muxkporporieccopbl. DnemeHTHas 6a3za. CTpykTypa
MUKpoDBM.

24. O6o0uIeHHAs CTPYKTYpHAs CXeMa MHKPOIIPOLIECCOopa.

[lepeyenp TeM [UIs KypCOBOTO TPOCKTUPOBAHUS/BBIIONHEHUS KypCOBOH padOTHI

MpeICTaBICHBI B Tabuie 17.
Tabmuna 17 — [lepedeHp TeM U KypCOBOTO MMPOSKTUPOBAHUS/BBITOIHEHHS KYpCOBOI paboThI

No i/t

[TpumepHBIii IepeueHb TeM AJI1 KYPCOBOTO MPOESKTUPOBAHUS/BBHITIOTHEHHS
KYpCOBOM pabOThI

VY4eOHBIM [JIaHOM HE NPETYCMOTPEHO

BOHpOCI)I IJi1 IIPOBEACHUA HpOMC)KYTOLIHOI\/JI arrécrauu B BHAC TCCTUPOBAHUA

npeJcTaBieHbl B Ta0nuie 18.

Ta6mmna 18 — [IprmMepHsbIil mepedeHb BOPOCOB IS TECTOB

No /1t

Kon

[IpuMepHBIii epedeHs BOIPOCOB ISl TECTOB
WHJUKATOpa

HE NPEAYCMOTPEHO

[TepeueHb T€M KOHTPOJIBHBIX Pa0bOT MO TUCHUIUIMHE 00yUYarOLIUXCsl 3209HOU (POPMBI

oOydeHus1, IpeCcTaBieHbl B Ta0muie 19.

Tabmuna 19 — [TepedeHb KOHTPOIBHBIX padbOT

Ne /it [TepeyeHb KOHTPOIBHBIX PAbOT

1. | p-n nepexoa. Pabota u xapakrepuctuku. Vicronap3oBanue B KayecTBE AU0/1A U
BapHKarna.

2. | PaboTa GUIONApHOTO TpaH3UCTOPA ISl CXeMBbI ¢ 0011el 0a30ii U ¢ OOLIMM AYMUTTEPOM.
XapaKkTepuCTUKU U OCHOBHBIE TapameTpsl. Onpenenenue h-mapamerpon. Pabora
OUIOJISIPHOTO TPAH3UCTOPA C AKTUBHBIM COITPOTUBICHUEM B LIENHU KOJUIEKTOPA.
OcobeHHocTr paboThl OMIOISAPHOTO TPAH3UCTOPA Ha BEICOKMX YacToTax. Kimroueoii
PEXUM.

3. | [lonmeBbIe TPaH3UCTOPHI U MX XapaKTEPUCTUKU. TpaH3ucTOpHI ¢ P-N mepexoaom u MITT
C UHIYLIUPOBAHHBIM KaHAJIOM.

4. | VIIT u nuddepenuuanbHble YCHITUTETH.

5. | Pemenue 3agau no Temam

Mertoanueckue MaTepHuabl, OTIPEICTISIONINE MPOIICYPHI OLIEHUBAHUS

UH/INKATOPOB, XapaKTEpU3YIOIIMX OJTanmbl (HOPMUPOBAHMS KOMIIETCHLIUH, COAEpXKaTcs B




JOKAJIbHBIX HOpMaTUBHBIX akTax ['YAII, perimamMeHTUpYIOIIUX TOPSAOK UM MOPOLERypy
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTallMK 00yJaroIuXcs
'VAIL

11. MGTOI[I/I‘ICCKI/IC YKa3aHuAa J1J1Ad 06yLIaI-OH_II/IXCSI I1IO OCBOCHUIO JUCIHUITIINHBI

Mertoanyeckue ykazaHus JUid OOYyYaloIUMXCA 110 OCBOCHUIO JIEKLIHOHHOTO
Marepuana.

OcHOBHOE Ha3HAY€HHUE JIEKIIMOHHOIO MaTepuajnga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOe U SCHOE WU3JI0KEeHHEe ydeOHoro marepuana. Ha3zHaueHHe cCOBpEMEHHOW JIEKIIMU B
paMKax JUCLMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALUIO 1O TEME, @ B OCBOCHUU
dyHaaMeHTaNbHBIX Tpo0OJeM TUCHMIUIMHBI, METOJOB HAYYHOTO TIIO3HAHHS, HOBEHIINX
JOCTMD)KEHUI HaydHOM MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOH 00JlacTH 3HaHusA, €€ HpoOJjeMbl, JaeT IeJIbHOE NpPEeACTaBICHHE O AMCLUIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMU.

[InanupyemMble pe3ynbTaThl IPU OCBOCHUH 00YYaIOIUMHUCS JIEKIIMOHHOTO MaTepuaa;

— IIOJIy4€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWI, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOU TeMe;

—  IOJIyYEHHE OIbITAa TBOPUECKONW PabOTHl COBMECTHO C IIPEIOIaBaTelNeM;

— pazButHe NpodecCHOHATBHO-/IETIOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILIJICHHUS.

— MOsIBJIEHHE HE0OXO0AUMOro HHTEpeca, HE0OX0AUMOTO JJIsi CAMOCTOSTEIbHON pabOThI;

— TMOJYy4YeHHE 3HAaHUH O COBPEMEHHOM YPOBHE pPa3BUTHsI HAYKU U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHUS Ha ONM>KalIINe roJbl;

—  HAy4YMTbCS METOJIMYECKH oOpabaTbiBaTh MaTepHai (BBIACNATH TJIaBHBIE MBICIU U
MIOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPSATH HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— MOJy4YEeHHE TOYHOTO MOHUMAaHMs BCeX HEOOXOIMMBIX TEPMUHOB U MOHATHH.

JIeKUMOHHBI ~MaTepual MOXKET COINPOBOXKAATHCS JAEMOHCTpalMEd ClIalIoB U
UCIIOJIb30BAaHUEM pa3/laTOYHOrO MaTepuaja Ipu MPOBEACHUU KOPOTKUX JTUCKyccHi 00
0COOEHHOCTSIX MPUMEHEHHUS OTJENbHBIX TEMATHK IO JUCLHUIUINHE.

CTpyKTypa npelocTaBleHUs JEKIIMOHHOTO MaTepHraa:

— HauMMEHOBAaHME JIEKIIMM, BBEJICHUE B JICKIMIO, IIEPEYECHb PACCMATPUBAEMBIX
BOIIPOCOB;

—  U3JI0KEHHME BOIPOCOB JIEKIIUN, OCHOBHBIE BBIBOBI 110 Ka’KJJOMY BOIIPOCY;

— IOJBEJEHHUE UTOTOB, KOHTPOJIBHBIM OMPOC;

—  OTBETHI Ha BOIIPOCHI.

Metoauueckue yka3zaHus Ul OOYyYalOIIMXCS IO MPOXOXKIACHUIO MPaKTHUYECKUX
3aHITHH (eciu npedyCMOmpeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

[TpakTHyeckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (POPM OpraHu3ali y4eOHOTrO
npoliecca, 3aKIIoYaroniascs B BBIITOJTHEHUH 00YyYaIOIIMMHUCS M0JT PYKOBOJCTBOM IPEIoiaBaTess
KOMIUIEKCa Y4YeOHBIX 3aJaHUMl C LEJIbI0 YCBOEHHUS HAyYHO-TEOPETHYECKHX OCHOB YyueOHOMU
JUCLUTUTMHBL, TpUOOpETEeHHs] YMEHUN U HaBBIKOB, OIbITa TBOPUYECKOM JeSITEIbHOCTH.

[{enbto MpakTUYECKOTO 3aHITHSI JUIsl 00ydarolIerocs SBISETCs MPUBUTHE 00YydaroIIUMCs
YMEHUH 1 HaBBIKOB IPAKTUYECKOH eATENbHOCTH M0 U3y4aeMOU AUCLUIUINHE.

[Inanupyemble pe3ynbTaThl P OCBOCHUH 00YYalOIIUMCS IPAKTUUECKUX 3aHITHIMA:

—  3aKperuieHue, yriayOlieHue, pacIlMpeHue W JeTalu3alus 3HAHUM [pu peleHUH
KOHKPETHBIX 33]a4;



— pa3BUTHE TMO3HABATENbHBIX CIOCOOHOCTEH, CaMOCTOSATENBHOCTH  MBILIUICHHS,
TBOPYECKOU aKTUBHOCTH;

— OBJIaJICHUE HOBBIMU METOAAMHM M METOJUKAMU HM3Y4YeHHs] KOHKPETHON yueOHOU
JVCLIUTUIMHBI,

— BbIpa0OTKa CIIOCOOHOCTU JIOTMYECKOTO OCMBICIIEHUS TOJYYEHHBIX 3HAHUM s
BBITIOJTHEHMS 3a7JaHUI;

— obecrieyeHue paloHaIbHOIO COYETaHMS KOJUIEKTUBHON M MHAMBHIYaIbHOU (hopm
00y4eHusl.

TDG6OBaHI/I${ K IIPOBEJCHUIO IPAKTHYECKUX 3aHATHH
- KOHTPOJIbHAA OLCHKA CTCIICHU YCBOCHHA TCOPCTHYCCKOI'O MaTCpUaia, OTHOCAIICTOCA K

I13;

- o0bsiBenue uenu [13, mopsiika mpoBeieHUS U OTYETHOCTH;

- u3noxenue cytu [13 (pemieHue npakTUUECKuX 3a/ad, pa3paboTKa CXEM, COCTaBIICHUE
ITOPUTMOB U T.I1.);

- IOJIFOTOBKA OTYETHBIX MATEPUAJIOB;

- IPOBEpKa Pe3ysIbTaTOB, BEICTABIECHUE OLICHOK.

Mertoanyeckue ykazaHus Uiss OOyYaroIIUXCsl IO BBIMOJHEHUIO
pabor 71a00paTOPHBIX

B xone BbinogHeHHs Ja0OpaTOpHBIX pabOT oOydarouuiics AOJKEH YIIyOuTh H
3aKpeNnuTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIAMKOM M TEXHUKOH
9KCHEPUMEHTa B COOTBETCTBUM C KBAIM(UKALMOHHOM XapaKTepUCTUKOH 0Oyuaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCIEPUMEHTAJIbHO-IIPAKTUYECKON, pacyeTHO-
AHAINTUYECKON YacCTe U KOHTPOJIBHBIX MEPOIIPUATHIA.

Boinonnenue 1a0opaTopHbIX paboOT 00ydaromIMMCS SIBISIETCS HEOTHEMIIEMOM YacThiO
U3y4eHHs] JTUCHMIUIMHBI, OINpeaeIsieMOol ydeOHbIM IJJaHOM, M OTHOCUTCS K CpelCTBaM,
00ecreunBaroIUM PEIICHUE CIIETYIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

- NpUOOpETEHNE HAaBBIKOB MCCIEAOBAaHUSA IIPOLECCOB, SBICHUM U OOBEKTOB,
M3Y4aeMbIX B paMKax JIaHHOM TUCIUIIINHBI,

—  3aKperuieHue, pa3BUTHE U JAETaau3alus TEOPETUYECKUX 3HAHMM, MOJyYEeHHBIX Ha
JEKIUSX;

— MOJy4YeHHe HOBOW MH(pOpPMAIIUU O U3y4aeMOW JUCIUIINHE;

— IpUOOpeTeHHE  HABBIKOB  CaMOCTOSATENbHONH  paboThl ¢ J1a0opaTOpHBIM
00opyI0BaHUEM U TPUOOPAMHU.

3aganue ¥ TpeOOBaHUS K MPOBECHUIO Ja00PAaTOPHBIX PabOT

JlaBoparopHble pabOTHl MPOBOJAATCA B COOTBETCTBUU METOAMYECKUMHU YKa3aHUSMU IS
Kaxa0il pabotel. Ilepen BbIMOTHEHHEM JaOOPATOPHBIX PAOOT MPOBOAUTCS HHCTPYKTAX I1O
TEXHUKE O€30MacHOCTM M MPeIBAPUTENbHBII OMpOC CTYIEHTOB Ha YCBOEHHE METOAMKHU
IPOBEICHUS  DKCIIEPUMEHTOB C  HCIOJIB30BaHHEM J1abopaTopHOro  0OOpydOBaHUS U
u3MepuTeNnbHbIX mpubopoB. [lo pe3ynabTaraM MNPOBENEHHBIX 3KCHEPUMEHTOB COCTaBIISIETCA
IIPOTOKOJI, KOTOPBIH 3aBEPSIETCS MPENoAaBaTeeM.

Crpykrypa 1 hopma otyeTa 0 1a00paTopHOH padore
— TUTYJIbHBIN JIUCT;

— 11e7b 1abopaTOpHOH paboTHI;

— OIMCaHUE UCCIIelyeMOM CUCTEMBI;

— CTPYKTYypa UCCIeTyeMBbIX TapaMeTpPOB;

— METOJAMKA IMPOBEACHUS SKCIIEPUMEHTAIBHBIX NCCIIEIOBAHHIA;
— TIPOTOKOJ SKCHEPUMEHTA;



— pe3yabTaThl 00padOTKH SKCIIEPUMEHTATBHBIX TaHHBIX;

— 8. BBIBOJIBI 1O paboTe.

TpeboBanust k 0hopMIIEHUIO OTYETA O J1aOOPATOPHOU paboTe

[To kaxmo#l 1abopaTopHOW pabOTE BBIMONHSICTCS OTACIBHBIA OTYET. TUTYIBHBINA JHCT
obopmiIieTcsT B COOTBETCTBHMU C MIabsioHOM (00pa3ioMm) mpuBeAeHHbBIM Ha caite ['YAII
(www.guap.ru) B pasaene «CeKTop HOpMaTUBHOM JTOKyMEHTalUW». TeKCTOBbIC U Tpaduueckue
MaTepuanbl oQopMISIIOTCS B coOTBeTCTBUM C AedcTByromuMu ['OCTamu u TpeOoBaHUSIMH,
npuBe/cHHbIME Ha caiite ['YAIT (www.guap.ru) B paszgeine «CeKTOp HOPMAaTHBHOM
JIOKYMEHTAIU.
Ha xadenpe nmeercs yueOHO-MeTOAUYECKAsI JTUTEpaTypa AJIsl BBHIOJHEHUS J1a00paTOPHBIX
pabor:
1. Amutpues F0.U. Henenun I1.H. MccnenoBanue 31eKTPOHHBIX YCTPOICTB Ha ONEPALlMOHHBIX
yeunuTensx. Metoz.ykas. K Bbi.jia0.padot/I'V AILCI16,2008-43¢
2. Imutpues FO.U., Henenun I1.H. UccnenoBanue undpoBsix cxeM. MeToa.ykas. K BbII.
na6.padot/ I'YAILCII6,2013-39 c.

Mertoanyeckue ykazaHus Uil 00y4aroIIuXcs MO MPOXOXKICHHIO CaMOCTOSATEIbHOM
paboTsl

B Xo/ie BBITIOJHEHUSI CaMOCTOSATEIBHON PabOThI, OOYYAIOUIUIICS BBITOJIHICT PadOTy IO
3aJJaHUI0 ¥ TIPU METOJIMYECKOM PYKOBOJCTBE NPEMOAaBaTeNsi, HO 0e3 ero HemoCpeICTBEHHOTO
YUYaCTHSI.

st oOywaronuxcest 1Mo 3a049HOM (opme oOydeHHus, caMOCTOsITeNIbHAs paboTa MOMKET
BKJTIOYATh B CE0s1 KOHTPOJIbHYIO PaboTy.

B mporiecce BBINONHEHHUST CaMOCTOSTENILHOW paboThI, y oOywaromierocs GopMmupyercs
nenecooOpa3Hoe MIaHUpPOBaHUE Paboyero BpeMeHHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHH W CHCTCMATHU3allUU HpI/IO6p€Ta€MBIX 3HaHHfI, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOy4YEHHS, IMOMOTaeT MOJYyYUTh HABBIKH MOBBIIICHUS
MpoQECCHOHAIBHOTO YPOBHSI.

MeToauueckumMy ~ MaTepuajaMH,  HAMpaBISIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOIUYECKUI MaTepua Mo JUCLHUIUINHE;

— METOAMYECKHE YKA3aHHUA MO BBIMOJHEHUIO KOHTPOIBHBIX padoT (A7 00ydaronuxcs
10 3204HOU (hopme 00yUueHHs).

MeTtoauueckue ykazaHus A O0y4aroUIMXcs MO MPOXOXKIACHUIO MPOMEKYTOUHOMN
aTTeCTallnu.

[IpomexxyTouHass ~ arTectanus  OOYyYarOIIMXCS  MPEAyCMaTpPUBAeT  OIEHUBaHUE
MIPOMEXKYTOUHBIX pPE3yJbTaTOB OOYy4YEeHMs] IO JAUCLUIUIMHE B BHJE 3K3aMeHa(4ceMecTp) U
3aueta(5Scemectp).

DK3aMeH, KaK MpaBujIo, MPOBOAUTCS B MEPUOJ] HK3aMEHAIIMOHHON CECCUU U 3aBEpIIACTCs
aTTECTAMOHHOM OLEHKOW «OTIIMYHO», «XOPOILO0», «YAOBIECTBOPUTEIHHOY,
«HEYJIOBJICTBOPUTEITHLHO.

3 adeT C aTTeCTAIIMOHHON OIIEHKOU «3auTCHOY UIIH «HE 3aUTCHOY.



JIuct BHECEHUS! M3MEHEHHH B pab0vyI0 MPOrpaMMy AUCHUIUINHBI

JlaTa BHECEHHS
W3MEHEHUH U
JIOTIOTHECHHUH.

Iloamuces BHEcHIErO
A3MEHEHHUS

Coneprkanne N3MEHEHUH U JOTIOTHEHUI

Harta u Ne
MIPOTOKOJIA
3acemaHus
Kadeapbl
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