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AHHOTaUs

JqucuuruinHa «OJIEKTPOHMKA» BXOJUT B 00OPa30BaTENbHYIO MPOrpaMMy BBICILIErO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa I0 HANpPaBICHUIO TMOATOTOBKM/ CHEIHAIBLHOCTH
12.03.01 «ITpubopocTpoeHne» HAMpPaBICHHOCTH «ABHAIMOHHBIE MPUOOPHI M M3MEPUTEIHHO-
BBIYUCIUTENbHBIE KOMITJIEKCH». JluciuminHa peanusyercs kagenpoit «Nel3»,

JlucuuiuinHa HatesleHa Ha (JOpMHPOBAHKE Y BBITYCKHUKA CIETYIOUIMX KOMIIETCHIIMMI!

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAY4YHbIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMaTHYECKOTO aHAIN3a U MOJECIUPOBAHNS B MH)KCHEPHOU JEATEIbHOCTH, CBA3aHHON
C TPOCKTUPOBAHMEM U KOHCTPYMPOBAHHEM, TEXHOJOTUAMHU MPOU3BOJICTBA NPUOOPOB H
KOMIUIEKCOB INUPOKOr0 Ha3HAYCHUS»

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

CopepxaHue OUCHUIUIMHBI OXBaThIBAET KPYI BOINPOCOB, CBA3AHHBIX C HW3Y4YEHUEM
2JIEMEHTHON 0a3bl COBPEMEHHBIX DSJIEKTPOHHBIX YCTPOMCTB, C PACCMOTPEHHEM OCHOB
IPOCKTHPOBAHHUS AaHAJIOTOBBIX OJIOKOB Ha 0a3e MUKPOCXEM ONEPAI[MOHHBIX YCHIIUTENCH, a TaKxKe
C M3y4YCHHEM IPUHIMIIOB TOCTPOCHUS IUPPOBBIX YCTPOHCTB KOMOMHALIMOHHOTO H
MOCJIE0BATEIBHOCTHOTO THUIIOB.

IIpenonaBaHre OUCHMIUIMHBI IpEAyCMaTpHUBaeT cleAyrolue (OpMbl OpraHu3aluu
y4eOHOT0 Tpoliecca: JISKIIUH, JJAO0paTOpHbIE PadOThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
pabota oOyJaromerocs.

IIporpaMMoil IHUCHUIUIMHBI IPETYCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (hopMe IK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHHS AMCUUIUIMHBI COCTAaBISCT 5 3adeTHBIX eauHui, 180
4acoB.

S3bIK 00yUeHUs IO TUCIIUIUTNHE KPYCCKHMA »



1. TlepedeHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUEHHS 110 TUCIUILIIMHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

OCHOBHOW MENbI0 TUCHUIUIMHBI  «DJIEKTPOHUKA» SBISAETCS H3Y4YEHUE CTYJICHTAaMHU
TEOPETUYCCKUX W TIPAKTHYECKUX OCHOB COBPEMECHHOU MOJYNMPOBOJHUKOBONH CXEMOTEXHHKH,
UCTOJIBb3yeMOH  TpPU  TMPOEKTUPOBAHMM  MH(POPMALMOHHO-BBIUMCIUTEIBHBIX  CHUCTEM,
ABUAIIMOHHBIX TPUOOPOB M CPEACTB AaBTOMATHKH, YTO TO3BOJHMT WM YCIEIIHO pelaTh
TEOPETUYECKHE U NMPAKTHUECKUE 337a4l B UX NMPO(ECCHOHAIBHONW NEATETbHOCTH, CBI3aHHOM C
MPOCKTHUPOBAHNUEM, UCIIBITAHMSIMH U SKCILTyaTallued pa3IMIHBIX SJCKTPOHHBIX YCTPOWUCTB.

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON YyacT 00pa30oBaTeIbHOIN MPOrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHUS MO AUCLUMUIUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare M3ydeHUs AUCHUILUIMHBI O0YYarOMIUICS MOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMITCTESHIMSIMUA WITH UX 9acTsMHU. KoMIeTeHIInu 1 WHAMKATOPHI UX JOCTHKCHUS TIPUBEICHBI B

Tabimue 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMM ¥ UHIUKATOPOB MX JTIOCTHIKCHUS

Kareropus (rpymma) Kon u HaumeHoBaHue Kona u HamMeHOBaHWE UHIMKATOPA
KOMIICTCHIINHU KOMIICTCHIINHU JOCTUKECHUA KOMIICTCHIIUN
OIIK-1 Cnocoben
MMPUMCHATH
ectectBeHHOHay4HbIe | OITK-1.3.1 3HaTh yHAaAMEHTATBHBIC

Oo6menpodeccnoHanbHbIE
KOMITCTCHITUH

U OOIICH)KEHEPHBIE
3HAHUS, METOBI
MaTEeMaTHYECKOTO
aHam3a u
MOJICTTUPOBAHUS B
WHKEHEPHOM
NEeSTEIbHOCTH,
CBSI3aHHOM C
MPOSKTUPOBAHUEM U
KOHCTPYHUPOBAHHEM,
TEXHOJIOTHUSIMU
IPOM3BOJICTBA
npubOpoB U
KOMILJIEKCOB
HIMPOKOTO
HA3HAYCHUS

3aKOHBI IPUPO/IBI, OCHOBHBIEC (PU3UUECKUE U
MaTeMaTHYeCKUe 3aKOHbI

OIIK-1.Y.1 ymeTs NpuMEHATH
€CTeCTBEHHOHAYYHbIE 3HaHUS, METO/IbI
MaTeMaTHYECKOT0 aHAJIN3a U
MOJICIUPOBAHMsI B HHKEHEPHOM
JIeITeILHOCTH, CBSI3aHHOM C
IPOEKTHUPOBAHUEM U TEXHOJIOTUSIMU
POM3BOJICTBA MPHOOPOB

OIIK-1.B.1 Bnagets HaBLEIKAMU
NpUMEHEeHHs OOIIENHKEHEPHBIX 3HAaHUN
IPY PELIEHUU PAKTUYECKUX 3a/1ad,
CBSI3aHHBIX C IPOPECCUOHATILHON
NESITEIbHOCTBIO

Oo6menpodeccnoHanbHbIE
KOMITETCHITUH

OIIK-5 Cniocoben
y4acTBOBAaTh B
paspaboTke
TEKCTOBOMH,
MIPOEKTHOU U
KOHCTPYKTOPCKOH
JOKYMEHTAIUH B
COOTBETCTBUHU C
HOPMAaTUBHBIMH
TpeOOBaHUSIMHU

OIIK-5.3.1 3HaTh cOBpeMEHHOE
nporpaMMHOe oOecriedeHue JIs
BBITTOJIHEHHSI U PEAKTHPOBAHUS TEKCTOB,
U300pakeHHi U uepTexen

OIIK-5.Y.1 ymers pazpabaThiBaTh
IPOCKTHYIO M KOHCTPYKTOPCKYIO
JOKYMEHTAIUIO B COOTBETCTBHH C
HOPMAaTUBHBIMH TPEOOBaHUSIMU

2. Mecro nucuumumHbl B cTpykType Ol

JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
IPY U3YYEHHUH CIIEAYIONINX AUCIUTUINH:




- Maremaruka. Paznensl: nuHeiiHas anreOpa, auddepeHnnanbHoe W MHTErpabHOE

HCYUCIICHUC, CHGKTpaJ'II)HBII\/'I aHaJIu3;

- @usuka. Pa3genbl: 3J€KTPUYECTBO M MarHeTws3M, KojieOaHus W BOJHBI, (U3UKa

TBEPAOTO TEJA;

3HaHI/I}I, MOJIYYCHHBIC TIpU H3YUCHUU MaTcpuajia JIaHHOM JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHHUE, TaAK U MOT'YT MCITIOJIb30BAaTHCA IMPHU U3YUCHUN APYTUX JUCHUILIINH:

- MeTpOJIOFI/I‘-IGCKaH 9KCIICPTHU3Aa,

— Mertponoruuyeckoe obecreyeHne )KU3HEHHOTO IIUKIa MPOTYKIINH;
— [udpoBeie METOMBI U CPECTBA U3MEPEHUN;

I/ISMepeHI/IH B TCXHHUYCCKHUX CHCTEMaAX.

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
JlanHupie 00 o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJIOB y4eOHOU
paboThI IO AUCHMIUIMHE (M pacIpee]IeHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPECTAaBICHBI B

Tabymue 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITHHBI

TpynoeMKoCTs 10 ceMecTpaM

Bun yae6HO# paboThI Bcero Nod oS
1 2 3 4
Obwasn mpyooemKocHib OUCYUNIUHBL, 5/ 180 2/ 72 3/108
3E/ (uac)
U3 nux yacoe npakmuyueckoli n0020mMoeKu
AyoumopHule 3aHamus, BCEro Jac. 32 16 16
B TOM YHCJIC:
nexiuu (JI), (dac) 16 8 8
npaktuueckue/cemunapckue 3anarus (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 16 8 8
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (dac) 139 56 83
Buo npomesxcymounoit ammecmayuu’ 3auer, OK3.
3auer,
mudd. 3auger, sx3amen (3auer, Judd. 3aq, s, 3auer

Dk3.**)

4. CopepxaHue AUCIUTUTUHBI

4.1. Pacnpepnenenue TpyI0€MKOCTH TUCIUIUIAHEI TIO pa3/ieiaM v BUIaM 3aHITHM.

Pa3,Z[€.HBI, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTDH IIPUBCACHBI B Ta6m/1ue 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYTOEMKOCTh

Pa3z[em>l TEMBI JUCITUITIIMHBI HCKI_II/II/I I3 (C3) JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 4
Pazznen 1. DIEKTpOHUKA B COBPEMEHHOM 2 2 20
npuOOPOCTPOCHUHU
Pasnenuz. DnemeHTHas 6a3a 3JIEKTPOHHBIX 5 5 20
YCTPOMCTB.
Paszen 3. AHAJIOTOBBIC SJIEKTPOHHBIC YCTPOUCTBA. 4 4 16
Htoro B cemectpe: 8 8 56
Cemectp 5

Pasnen 4. UcTouHUKY MUTAHUS | 4 | 4 40




Paznen 5. lludpossie ycTporicTBa 4 4 43

Hroro B cemectpe: 8 8 83

Uroro 16 0 16 0 139

IIpaxTueckas

MMOATOTOBKA  3aK/IIOYAaCTCA B  HCIHOCPCACTBCHHOM  BBIIIOJIHCHHUU

OoOy4JalolUMHUCs  OMNpEAeNeHHBIX  TPYIOBBIX  (DyHKUMIA,  CBSI3aHHBIX C  Oynyei
npodeCcCHOHATBHOMN 1A TETbHOCTBIO.

4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep pasnena

HaszBanue u conep:kanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

1

Pazgen 1 DiiekTpoHUKA B COBPEMEHHOM NPUOOPOCTPOCHUM
Tewma 1.1. BBogHoe 3aHsiTHE.

Conepxanne nuctuminHbl.  Kimaccudukamus 3JIeKTPOHHBIX
ycTpocTB. CTPYKTypa THIIOBOTO 3JIEKTPOHHOTO YCTPOWCTBA

Tema 1.2 DnexkTpuyecKue CUTHabI.

Knaccudukanus, ¢usngeckue XapaKTEpUCTHKH,
CHEKTPBI MEKTPUUECKUX CUTHANIOB. MeTosl IpeoOpa3oBaHus
curHanoB. Ciy4aiiHble CHUTHaJIBI. «benblii» HIyM.

Tema 1.3 DBomronus 3eMEHTHON 06a3bl 3JIEKTPOHUKU
ONEKTPOHHBIE JIaMIIbl, TPaH3UCTOPBHI, UHTETpaJIbHbIE
MHUKpocxeMbl. CTerneHb MHTErpallud M cucTeMa 00O3HaueHHH
MHKPOCXEM.

Pazgen 2. JaemMeHTHAst 0a3a JJIEKTPOHHBIX
YCTPOMCTB

Tema 2.1. [TaccuBHBIE 37IEMEHTBI SJIEKTPOHUKH.

JIuCKpeTHbIE TIacCCUBHBIE BJEMEHTHL. Pe3ucTopsl u
KoHJeHcaTopbl. Tunsl, napamerpsl, 0003HaueHue. Hennnelinsle
MAaCCUBHBIE DJIEMEHTBHI.

Tema 2.2. [TonnynipoOBOJHUKOBBIE JUOABI

OCHOBHbBIE TIOHSTHSI 30HHOU TEOPHUH. P-N MEPEXo/l, ero
BOJIbTAMIIEpHAsl ~ XapaKTePUCTHKA.  TWObl  AMOAOB,  MX
XapaKTepUCTUKH U mapameTphl. CTaOWIMTPOH, BapHKar,
TYHHENBHBIN uoA. CBeTo- U POTOANOIBI.

Tema 2.3. bunoJisipabie TPaH3UCTOPHI.

Knaccudukanmss tpansucropoB. [lpuHnmm neicTBus,
napaMeTpsl U XapaKTePUCTUKH OWIOJSIPHOTO TPAaH3UCTOpA.
Tpu CXEMBbI BKJIIOUCHUSI. MeTolbl pacyeTa CXeM Ha
OMIOJIAPHBIX ~ TpaH3WCTOpax  (PKBUBAJICHTHBIE  CXEMBI,
rpagu9IecKuii METO/, MPEACTaBICHUE B BUIE 4-X TIOJIFOCHUKA)

Tema 2.4. IloneBble TpaH3UCTOPHI.

[loneBbie  TpaH3UCTOpPHI C 3aTBOPOM B BHJE P-N
nepexoga 1 MOII — TpaH3ucTopbl. MIX mnpuHImn
JIEMCTBUSI, XapaKTEPUCTUKH U MTapaMETPBHI.

Tewma 2.5. Tupucropsl.




UYeTplpexcOiHbIE MOJYIPOBOAHUKOBBIE CTPYKTYPBHI.
JuHuCTOPBI, TPUHUCTOPHI U CHUMHUCTOPBL. XapPAKTEPUCTUKU U
napameTpsbl. [[puMeHeHre B CUII0BOM 2JIEKTPOHUKE

Tema 2.6 DnemMeHTBl MHTETPAJIBHBIX CXEM.

OCHOBHBIE MHTETPAIbHBIE TEXHOJIOTMH. YPOBEHb CIIOKHOCTH
MuKpocxeM. [lepcrieKTuBHbIE HallpaBJICHHUS.

Pazpen 3 AHaJIOTOBBIE  JJICKTPOHHBIE
yCTpPOMCTBA
Tema 3.1. Ycwurenu. Knaccudukarys, napameTpsl u
XapaKTEPUCTHUKH.

ITpunnmn MOCTPOCHHUS  YCUJIMTEIBHOIO  Kackaja.
Knaccudukanus 31eKTpOHHBIX ycunuTened. Pexumbl paOoThI
YCUJIMTENBHOIO 3jeMeHTa. [lapamerpsl M XapaKTEepUCTHKH.
OOpartHasi CBsI3b B YCHJIMTENSX M €€ BIUSHHE Ha MapaMeTphl
YCUIIUTENS. Y CUIIUTENN IEPEMEHHOI0 TOKA Ha TPAH3HCTOpaXx.

Tema 3.2. Ycunurenu nNocToSHHOTO TOKa

Hpetid HynAs B YCHIHTENsSX TOCTOSHHOTO TOKA.
[TpuuwmHBl 1 MeTOBI 00pbOBI ¢ Aperihom. [nddepenmanbHbIi
kackan. [lomaBmenue cuH(]a3HOW mMOMEXH. YCHIUTEIU C
peoOpa3oBaHrEM YacTOThl BXOJJHOTO CUTHAIA.

Tema 3.3.0nepalluOHHBIE YCUITUTENN

Crpykrypa, napaMeTpsl u XapaKTePUCTUKU
onepanronHoro ycunurens (OY). Cxembl BkItoueHus. Pacder
napaMmeTpoB kackaga Ha OVY. Ilpumeps! ucrnonb3oBanus OY
(uaTEeTpaTop, muddepeHmaTop, CyMMaTop, YMHOXHTEIb |
T.J.).

Tema.3.4. U30uparenbHble YCUIUTETH. AKTHUBHBIC
bUIBTPHI

Pesonancueiii ycunutenb ¢ LC-koHTYpoM AKTHBHBIC
GUIBTPHI HA OMEPANMOHHBIX YCHWIHTENSX C paznuiyHbeiMu RC-
3BEHbIMH B 0OpaTHON cBsizu. lcmonb3oBanue 2T-mocta B
oOpaTHOW CBSI3U Ui  HHU3KOYACTOTHBIX  HM30HMpATEIbHBIX
YCUJIUTENEH

Tema.3.5. Ycunurenu MOIHOCTH

OCOOEHHOCTH TOCTPOCHHUS MOIIHBIX YCHIINTEIBHBIX
KackanoB. JIByxTakTHble OecTpaHcOpMaTOpHbIE YCHIUTENH
MOITHOCTH Ha KOMITJIEMEHTapHBIX TPAH3HCTOPaX.

Tema 3.6. 'eHepaTopbl 3JNEKTPUUECKUX CUTHAJIOB

[IpuHIMI TOCTPOEHUS aBTOTEHEPATOPOB ANEKTPUUECKUX
CHUTHAJIOB. YcJoBUE aBToreHepauuu. bamanc ¢a3 u Oamanc
ammmutyn. LC m RC - aBToreHepaTopbl TapMOHHUYECKHX
curHanoB. CtaOuiu3aiys aMIUIMTYIbl M YaCTOTHI KOJIeOaHui

Tema.3.7. [Iporpammupyemeie aHaJIOrOBBIE
MHTETPaIbHBIE CXEMBI

Bo3MoOXXHOCTH ~ TpOrpaMMHpPOBaHUS ~ HapaMETPOB
AQHAJIOTOBBIX MHKPOCXEM. Oco0eHHOCTH CTPYKTYphl U
NEPCIEKTUBBI IPUMEHEHHUS

Pa3znen 4 UcTOYHHKY MUTAHUSA
Tema 4.1. CTpykTypa BTOPUYHBIX UICTOYHUKOB TUTAHUS




[TapaMeTpsl U CTPYKTypHAasi CXeMa UCTOYHHKA IMUTaHMUS.
Ha3nauenue 0J10KOB U TpeGoBaHUS K HUM.
bectpancdopmaTopHbIe HCTOUHUKH MTUTAHHSL.

Tema 4.2. Bemmpsimurenu, GUIbTpbl, CTAOUIN3aTOPEI
Tunbl BeIpsAMHUTENEH M CIIIAXHUBAIOIIUX  (HIBTPOB.

[TapameTpuueckue CTaOMIIN3aTOPBI HaIpsKEHUS.
CrabunmuzaTopbl KOMIIEHCALIMOHHOTO THIIA c
MOCJIEIOBATEIbHBIM u napajjieIbHbIM BKJIFOYEHUEM
pPEeryjIupyloIero 3JIEMEHTa HMITYJIbCHBIE. HNmnynbcHbie

UCTOYHUKU THUTAHUA.
Tema 4.3. aTerpanbHble CTaOMIN3ATOPHl HAMPSDKCHUS
Crpykrypa u apaMeTpsl MHTErpaIbHBIX

cTabunu3atopoB. BO3MOXKHOCTH peryinupoBaHHsl BBIXOJHOTO

HAIPsSPKCHU . Cxempl BxiaroueHuss. OCHOBHEIE DTaIlbl pacucra

BTOPUYHOT'O UCTOYHUKA TUTAHHUSL.

Paspnen S. ugpossbie ycTpoiicTBa

Tema 5.1. OcHOBBI anTeOpbl JIOTHKH

OcHoBHblE TOHATHA. TaOMUIBI HUCTUHHOCTU  JUIA
omepaluii  KOHBIOHKIUH,  JAUIBIOHKIMA U HWHBEPCHH.
CoBepiieHHbIE HOpMabHBIE (GOopMbl. MuHUMM3aIUs QYHKITUH.
AKCHOMBI, TEOPEMBI U 3aKOHBI JIBONYHOUN aJreOpBI.

Tema 5.2.Peanuzainus JIOTHUECKUX 3JIEMEHTOB

CnocoObl  peanu3aiuu JIOTUYECKUX JJIEMEHTOB. THITBI
noruk. IlapameTpsl ©  CpaBHUTEIbHBIE XAPAKTEPUCTUKHU
JIOTUYECKHX AJIEMEHTOB Pa3IUYHbBIX THUIIOB.

Tema 5.3 [udpoeie ycTpoiicTBAa KOMOMHAITMOHHOTO
THUTIA

[TonaTHe O KOMOWMHAIIMOHHBIX YCTPOWCTBax. 3amauu
CHUHTE3a, CyMMarTopbl, KOMIIapaTopbl, MWHUGpaTopsl U
nemudpaTopsl, MyJIbTUIUIEKCOPBI, TIPEOOPA30BATENH KOJIOB.

Tema 5.4 Hudpossie yCTpoOHCTBa
[I0CJIEI0BATEILHOCTHOTO THIIA

CuHTe3 aBTOMATOB C MaMAThbIO. TpUTTEpbl, PETUCTPHI.
JBonunbie cueTyukd. CrnocoObl TOCTPOEHUS HEIBOUYHBIX
c4eTyuKoB. [I[porpammupyemsble AEIUTENHN.

Tema 5.5. MUKpPOIJIEKTPOHHBIE  3alIOMHUHAIOIINE
YCTpOMCTBA

Knaccupukanus mukpocxem mnamsatu. Cratuyeckas u
TUHAMHUYEcKasi orepaTuBHasi maMsTh. [IpuHIMIBI OpraHu3aun
u Bujbl [13Y.

Tema 5.6. VYcrpoiicTBa CONpSKEHMsI aHAJIOTOBBIX H
M (POBBIX CUTHAJIOB.

Amnanoro-uu¢poBsie U 1 po-aHAIOTOBBIE
npeobpazoBarenu (AL u [JAIT). CtocoObI OCTPOSHUSI, BUIHI,
napameTpsl. Mukpocxems! ALIIT u ITAIL

Tema 5.7. IIporpammupyemsie JIOTUYECKUE
uHTerpaibabie cxemsl (ITJIUC).
Crpykrypa u 0COOEHHOCTH IIPUMEHEHUS

IpOTPaMMHUPYEMBIX JIOTHUECKUX MHTerpanbHbIX cxeM (IIJIMC).




[TapameTpsI U MIEPCIIEKTUBHI UCTIOIH30BAHHUS.
Tema 5.8. Muxkpomnporneccopbl

AnmapaTHBIi W TPOTPaMMHBIM CIIOCOOBI peaTn3aliu

anroputma.  [octomnctBa u  Hepoctatku.  CTpyKTypa
TUMIOTETUYECKOTO  MHUKPOIPOLIECCOPHOTO  BBIUUCIUTEIBLHOTO
YCTPOMCTBA. MukpornporeccopHbie KOMILJIEKTBI.
MUKpPOKOHTPOIIIEPHI
4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl mpakTUUECKHUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .
Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJIOEMKOCTb
W3 HuX No
Ne | Temsl npaktudeckux | @opmel IpakTU4EeCKuX | TpyaoeMKOCTh, |MPaKTUYECKOM |pasnena
/o 3aHATHN 3aHATAN (qac) MOJATOTOBKH, | JUCIIUII
(dac) JINHBI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIe 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBEEHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HauMeHOBaH e 1aGopaTopHBbIX paGoT TpynoemMKoCTh, | MPaKTHYECKOU | pa3zaena
n/m (gac) MOATOTOBKU, | JWCLIHUII
(dac) JIUHBI
Cemectp 4
1 | UccnenoBanue OUMONSAPHBIX TPAH3UCTOPOB B 2 2
cXeMe C OOIIMM IMUTTEPOM
2 | VccnenoBaHue TONEBBIX TPAH3HCTOPOB
AKTHBHBIE (UIBTPEI Ha ONEPAIMOHHOM
YCUITUTEIIe LC " RC-reneparopsr
TapMOHHYECKHUX KoJeOaHUit
4 | BeimpssMuTeNnu U CTaOUIN3aTOPBI 2 4
Cemectp 5
1 | IlpeoOpazoBaTenb HAMPSHKEHHUE — YaCTOTA 2 5)
2 | Vccnenoanue aHAJIOTO-IIM(PPOBOTO 2 S
npeoOpazoBarens
3 Uccnenosanue cxemsl LIAII ¢ R- matpuneit 5
4 | UccnenoBanue APXHUTEKTYPhI u 5
¢bynkunonuposanust [IJINC.
Bcero 16

4.5. KypcoBoe mpoeKTUpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO




4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunasl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

Buna camocrositensHOM paboTh BIC{ZZO’ Cemectp 4, yac Cemectp 5, Hac
1 2 3 4
W3ydenune TeopeTuyeckoro Marepuaia 89 40 49
nucturnHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKYVY)
Jomamruee 3aganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3) 20 10 10
ITogroroBka kK IpOMEKyTOUYHON 30 15 15
arrectaruu (I1A)
Beero: | 139 56 83

5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCTICUCHHS

JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl 0 JUCHUILIHHE (MOYIIIO)

Y4eOHO-MeTOAMYECKHE MaTepHalibl AJIsi CaMOCTOSATENbHONW paboThl OO0y4aromMXCs yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[lepeueHp MEYaTHBIX U SJIEKTPOHHBIX YYEOHBIX M3IaHUI PUBEACH B TadmuIe 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUN

KomuectBo 3x3eMIutsipoB B

[lTup/ Bubnuorpaduueckas ccpika OulmoTeke
URL agpec
(KpoMe AJIEKTPOHHBIX IK3EMILTSIPOB)
621.38 I'yces B.I'., I'yceB KO.M. DnekTpoHuka u 18
I 9% MUKPOIPOIIECCOpHAs TEXHHUKA. Y YeOH. TSI
By308/ M.:Beicmriik., 2008,- 799c.
621.396. Onamgunii FO.®., 'nynkun O.I1.,I'ypos 62
0-60 A.N. AnanoroBas u nudpoBas
AJICKTPOHHKA. YUEOH.UIsI By30B,M.:
lNopsiuas nunus-Tenexom,2005,- 768 c.
004 (075) VYrpiomos E.II. Iludposast cxeMOTEXHHKA. 22
V.27 Wzn. BXB-IlerepOypr, 2010,- 816 c.
621.3 Tutue V.,lllenk K ITonynpoBogHukoBas 22
T45 cxemotexnuka. M.: JIMK-IIpecc, 2008,

942 c.
Libbib.org/poluprovodnikovaya-




sxemotexnika-titce-u-shenk-k/

621.372 ITaBmoB B.H. CxemMoTeXHIKA aHAJIOTOBBIX 42
M2 ANEKTPOHHBIX YCTPOUCTB. YUeOH. Toc. AJis

By30B-M.:M31.10Mm “Axkanemus,”2008,-288

C.

www.twirpx.com/fill/70743

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(pOpPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS TUCHUILUIMHBI
npuBe/ieH B Tabymiie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec HaumenoBanue

He npenycmorpeno

8. Ilepeuyens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHbp MTPOrpaMMHOTO O0OECHEUEHUs, HCHOJIB3YEeMOro IPH OCYIIECTBICHUU
00pa30BaTENBFHOTO MpoIiecca MO AUCIUIIINHE.
[lepedeHp UCIONB3yEeMOTr0 MPOTPAaMMHOT0 obecrieueHus npeacrasieH B Tadnure 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t HanmenoBanmue

He npenycmorpeno

8.2. Ilepeuenp WH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOTh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMBbIX WHPOPMANMOHHO-CIIPABOYHBIX CHCTEM TIPEACTaBICH B
tabmume 11.

Ta6mmma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue coCcTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 | JleknmonHas ayiuTopus



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

2 | Cneumanv3upoBaHHas J1a0opaTopus “DIEKTPOHUKH U 12-08, I'acremno,15
MUKPONPOIIECCOPHON TEXHUKH

3 | JucIureiHpIi Kiace 13-03a, b. Mopckas, 67

10. Ouenounsle cpencTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTaluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs Mo IMCIUILINHE TPUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BOpOCOB K AK3aMEHY;
3auer Cnucok BOIpOCOB;

10.2. B kayecTBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK 00YyJaronMMUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BaThCS
100-6ampHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI  YHUBEpPCHUTETa,  IpaBuja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kputepun olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

XapaktepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0ayutpHad 1IKama PaKIep (bop

— oOyyaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHUTEIBHON JMTEPATYpHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKON
JeSITeIbHOCTHIO HAIIPABIICHHUS;

— yMell0 00OCHOBBIBAET M ApPT'yMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— cBOOOHO BJIAZICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaromuics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh Ha 3HAHUS OCHOBHOWU
JIUTEPaTyphI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBAECT YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— BJIAJICET CUCTEMOM CIIELIMATIM3UPOBAHHBIX OHSITUH.

(XOpOLIO»
(Ga4YTCHO»

— oOyyJaronuiicss yCBOMJI TOJIbKO OCHOBHOW IPOTPaMMHBIA MaTepua,
[0 CYIIECTBY HM3JaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOH
JUTEPATYPHL;

— JIONyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM NPUMEHEHHH 3HAHHN
HAarpaBJICHUS;

— cnab0 apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B GOPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YaCTHUYHO BJIAICET CUCTEMOH CIICIMATH3UPOBAHHBIX TOHATHH.

«YJIOBIIETBOPUTEIILHO
«Ba4TEHO»




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

«HEY/IOBIECTBOPUTEIHHO
«HE 3a4YTCHO»

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuarna;

— JIOTYCKaeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpU
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIIPaBJICHUU;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,

— He (OpPMYIUPYET BHIBOJOB M 0000IIECHHUH.

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS UITN UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sx3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuna 15 — Borpocs! (3agaun) 118 9K3aMeHa

Ne /it [Tepedyens BonmpocoB (3a1ad) 1S IK3aMeHa Kon
WHMKATOpa

1. CrpykTypHas cxema 3JeKTPOHHOTO YCTPOMCTRBA. OIIK-1.3.1
[TonsTHe 06 aHATOTOBOM U ITU(PPOBOM METOAAX. OIIK-1.VY.1

2. TlaccuBHble 37eMeHTHI 21eKTpoHHBIX CxeM ( R,C,L). OIIK-1.B.1

3. ®usnyeckue OCHOBBI MOIYIPOBOIHUKOB. P-N mepexon | OITK-5.3.1
MIPU OTCYTCTBUU M HATMYUU BHEUTHETO MOJI. OIIK-5.V.1

4. TlomynpoBOJIHUKOBBIE TUOIBI.

5. bunonspueie Tpan3uctopsl. [IpuHImn neicTBUs.

Cratudeckue XapaKTepUCTUKH.

6. Tpu cxembl BKIIOUYEHUST OUTIOJIIPHBIX TPAH3UCTOPOB.
YacToTHBIE CBOMCTBA.

7. TloneBoii TpaH3UCTOP C 3aTBOPOM B BHJE P-N

nepexoza.

MOII- TpaH3uCTOPHI.

9. Tupucrops.

10. Yceunurenu. Knaccudukanus, OCHOBHBIE TTapaMETPhI U
XapaKTePUCTHUKHU.

11. Pesxumbl pabOTHI YCHITUTEIBHOTO ieMeHTa. [TpuHiun
MOCTPOCHHSI YCUIIUTEIBHOTO KacKa/a.

12. RC-ycuurtens Ha OUNIONIIPHBIX TPAaH3UCTOPaX.
Tunosas cxema. Haznauenue 3iemenToB. [loctpoenue
Harpy304HbIX XapaKTePUCTUK. DIIEMEHTHI pacueTa.

13. O6patHas cBsa3b B yeunurensax. Kinaccudukarus.
Brussane OC Ha ko puimenTs ycuneHus (BbIBO).

14. Bmusaue OC Ha napameTpbl yCHIJINTENSL.
[ToBTOpUTENH.

15. VYcroitunBocts yeunutens ¢ OC.

16. VIIT. petid myns. AuddepeHnmanbHbIil Kacka.
VYIIT ¢ mpeoOpa3oBaHUEM 4acTOTHI CUTHAJIA.

17. Oneparnmonnsiii ycunutens (OY). CTpykTypa,
XapaKTePUCTHUKU ¥ MapamMeTpbl. YacTOTHAS KOPPEKIIHSL.

18. Cxemsl BkitoueHust OY.

19. OV B xauecTBe yCHIUTENS IEPEMEHHOTO TOKa,
uHTerparopa u nuddepeHiuaropa.

20. OY B kauecTBe cymmaropa, jorapupmaropa,
YMHOXKUTEJIS.

21. VI36upatenbHble YCUIUTENH.

22. TpanchopmaTopHbIC YCUITUTEIN MOIITHOCTH.

23. bectpanchopMaTOpHbIE YCHIUTETH MOIIHOCTH.

o




24. ABToreHepaTopbl TapMOHUYCCKUX KOJICOAHMIA.
Ycnosue aBroreHepanuu. CTpyKTypHas cxema.
25. LC- renepaTopbl rapMOHHUYECKUX KOJICOAHUH.
26. RC-renepatopsl.
27. CTpyKTypHasi cXxeMa UCTOYHHUKA TTUTaHUSI.
Bempsimutenu u GuIbTphI.
KommneHcanonHble cTabMIN3aTOPhl HAIIPSDKEHUS.

Bompocsr (3amaun) nis 3avera / aud . 3adera npeacrasieHsl B Tadnwuie 16.

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

Kon
Ne /it [Tepeuens BonpocoB (3amav) myist 3adeta / nudd. 3aueta HHMKaTOpa
1. Jlormueckue oneparuu (OCHOBHbIE U OIIK-1.3.1
KOMOWHHUPOBAHHEIE). OIIK-1.V.1
2. AKCHOMBI, 3aKOHBI, TOXJIECTBA H TEOPEMBI anTeOphl OIK-1.B.1
f—— OI1K-5.3.1
OIIK-5.V.1

3. Peanmzarus OCHOBHBIX JJOTHYECKUX OTEPAIIUN C
nomoipio 3aemenTos M-HE, MJIM- HE.

4, TUIsl JOTUYECKUHA DIIEMEHTOB.
[TapaMeTpsl TIOTHYECKUX 3JIEMEHTOB.

6. Knaccudukarus TpurrepoB Ha JOTHYECKUX
anemenTtax. RS u RST-tpurreps.

7. JByxcrynenuatsie RS u T-Tpurrepsr.
D u IK-tpurrepsr.
Peructpsl xpanenus.

10. CnBUTOBBIE PETUCTPHI.

11. KomnblieBO# U peBEPCUBHBIN PETUCTPHI.

12. TlocnenoBaTeNbHBIN U MapaJlIeIbHBIN TBONYHBIC
CUETUYHKH.

13. PeBepcuBHBIN ABOUYHBINA CUCTUHK.

14. Cioco0sI MOCTPOCHHS HEIBOUYHBIX CUCTIYMKOB.
15. JIBONYHO-IECATHYHBIN CUCTUHK.

16. [IporpamMmmMupyembIe JETUTEIH.

17. Cymmatops! 1 uppoBble KOMIIAPATOPHI.

18. llIudparop u aemmdparop.

19. MynpTHIIIEKCOP U JEMYIIbTUILIEKCOP.
20. lludpo-ananorossie mpeodpa3zoBaTENH.

21. Ananoro-uudpoBsie mpeodpa3zoBaTeH.

22. AnmapaTHBIN ¥ TPOTPAMMHBINA CIIOCOOBI peasn3aIuu

aJIropuTMma. I[OCTOI/IHCTBa 1 HEOOCTAaTKH.
23. Mukpormporieccopsl. DnemeHTHas 6a3za. CTpykTypa




MHKpOOBM.
O060011eHHast CTPYKTYpHAsi CXeMa MUKPOIIPOIIECCOpa.

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYypCOBOM paboThI
MpEeICTaBICHBI B Ta0wmie 17.
Ta6mmma 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI paOOTHI

Ne o/ [IpumepHbIi IepeyeHb TEM I KypCOBOT'O IPOSKTHPOBAHNUS/BBITIOTHEHUS
3 KYpPCOBOM pabOTHI

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bompocsl 11 IpoBeIEHMS MPOMEXYTOYHOM arTecTalvud B BHJIE TECTUPOBAHUSA
MpeACTaBICHBI B Tabmwuie 18.

Ta6mmia 18 — [TpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIii IEpeyeHb BOIIPOCOB IS TECTOB
MHIMKATOpa

HE MPETYyCMOTPEHO

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus, mpecTaBieHsl B Tabmwuie 19.

Ta6mmia 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

10.4. Meroaunueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIMX dSTanmbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTtax [YAIIL, pernaMeHTUpYyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXCs
['VAIL

11. Meroaudeckue yKazaHus Uit 00YJIarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckue ykazaHHs s OOy4aloIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana .

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOH JIEKIIUH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(OPMAIUIO MO TEME, & B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCIHUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIHMX
JTOCTIKEHUI HaydyHOW MbICTU. B ydeOHOM mpoliecce JeKIUsl BBIMOJHIET METOIOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ MpOOJIeMBI, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMHU JUCIHUIUTMHAMH.

[Inanupyemble pe3ynbTaThl IPU OCBOCHUHU O0YYAOIIMMHUCS JICKIIMOHHOTO MaTepHaa.

— TMOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0HM KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;




— M[OJIydYeHUE 3HAHUKW O COBPEMEHHOM YpPOBHE pPa3BUTHS HAyKU M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS HA OJFMKAMIIINAE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyITUPOBKax);

— TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 Marepuajga MpU TPOBEACHUU KOPOTKHX JTUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACITBHBIX TEMATHK 10 JUCIUTIINHE.

CTpyKTypa OpeIoCTaBICHUS JSKIMOHHOI0 MaTepraia.:

— HAauMEHOBAHWE JIEKUHMHM, BBEICHUE B JIEKIHUIO, IMEPEYEHb pPacCMaTPUBAEMBIX
BOIIPOCOB;

—  M3JI0KEHHE BOMPOCOB JIEKIIUH, OCHOBHBIE BBIBOBI IO KAXIOMY BOIIPOCY;

— TIOABEJICHHE UTOTOB, KOHTPOJIbHBIN OMPOC;

OTBETHI Ha BOMPOCHI.

11.2. Meroauyeckue yKazaHus Il OOYYaIOIMMUXCS 1O MPOXOXKICHHUIO MPAKTHYECKUX
3aHATHI

[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX (DOpM OpraHu3anuu y4eOHOTO
mpolecca, 3aKIII0Yaronasicsi B BHIOJIHEHUU 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MPETOAaBaTes
KOMILIEKCa YYEOHBIX 3aJlaHUi C IEJbI0 YCBOCHHSI HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTLIAHBL, TPHOOPETEHUSI yMEHUN U HABBIKOB, OTIBITA TBOPUYECKON JACSITEITLHOCTH.

[lenpr0 MpakTHYECKOTO 3aHATHUS TSI 00YUAIOMErocs SBISICTCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHH U HaBBIKOB MMPAKTUYECKOW NESITENBHOCTH 10 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPH OCBOCHUH O00YUYAIOIIMMCS TIPAKTUYSCKUX 3aHITHIM:

— 3aKkperuieHue, yriayOJleHue, pacildpeHre W JAeTaau3alus 3HAHWA MpU PEIIeHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEW, CaMOCTOSITEILHOCTH  MBIIIUICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHE HOBBIMH METOJAAMH W METOAUKAMH HW3YYCHHUS KOHKPETHOM Y4eOHOM
M CITUTIIMHEL,

— BBIPAOOTKAa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHUI;

— obecrnedeHne parMOHAIBHOTO COYETAaHUs KOJUICKTUBHOM W WHAMBUIyaTbHOU (Hopm
00yJeHwusI.

TpeOoBaHK K OPOBENECHUIO TPAKTUYECKUX 3aHATHUI
- KOHTpOJIbHAs OLIEHKA CTETEHH YCBOCHUSI TEOPETUUYECKOTO MaTepHalia, OTHOCAIIErocs K

I13;

- oObsiBenue uenu [13, mopsiaka npoBeeHNs U OTYETHOCTH;

- u3noxenue cytu 113 (pemieHne mpakTHUECKUX 3ajad, pa3padoTKa CXEM, COCTaBJIECHUE
ITOPUTMOB U T.I1.);

- IOJITOTOBKA OTYETHBIX MATEPHUAJIOB;

- IPOBEPKA PE3YJIbTATOB, BHICTABJIEHNE OLIEHOK

11.3. Meroauueckue ykazaHus I OOy4arOIIMXCS MO BBIMOJIHEHUIO JIa0OPaTOPHBIX
pabor

B xozme BeImonHEHHsS Ja0OpPaTOpHBIX paboT oOyyaromMHCs JOJKEeH YIrIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJTU(UKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.
Beinonnenne 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.



Brimonnenue 51abopaTopHBIX pabOT OO0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH 4YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OINpeNeNseMOd ydeOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeYnBaOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMsS MPOLECCOB, SBICHUH M OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL

— 3aKpeIUIeHHe, pa3BUTHE U JAETAIN3aLUs TEOPETHUECKUX 3HAaHUM, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLUIUINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ananue u TpeOGOBaHMS K IPOBEICHUIO J1a00PATOPHBIX paboT

JlaboparopHble pabOTHI MPOBOIATCS B COOTBETCTBUH METOJMUYCCKUMHU YKa3aHUSMH JUIS
Kaxaoil pabotel. Ilepen BbImOTHEHHEM JaOOPATOPHBIX PAabOT MPOBOIUTCS HHCTPYKTAX IO
TEXHHKEe O€30MacCHOCTH W NPEABAPUTENBHBI ONpPOC CTYJCHTOB Ha YCBOCHHE METOIUKH
NPOBEICHUS  OKCIIEPUMEHTOB C  HCIOJb30BaHHMEM  J1TAOOpAaTOPHOrO  OOOpYAOBaHHUS U
U3MEpHUTENbHBIX TpuOopoB. [lo pe3ympTaraM NPOBEICHHBIX AKCIIEPUMEHTOB COCTABIISAETCS
IPOTOKOJI, KOTOPBIN 3aBepsieTCs MpernoaBaTeieM

Crpykrypa ¥ popMa oTyera 0 1adopaTopHOH padbore
TUTYJIbHBIN JIUCT;

— 11eTb JabopaToOpHOU pabOTHI;

— OIIMCaHME UCCIIETYEMOI CUCTEMBI;

— CTPYKTypa HCCIeyeMbIX TapaMeTpOB;

— METOJIMKAa MPOBEICHUS SKCIIEPUMEHTAILHBIX UCCIICIOBAHMIA,
— TIPOTOKOJI SKCIIEPHMEHTA,

— pe3yabTaThl 00PabOTKH IKCIIEPUMEHTAIBHBIX JTAaHHBIX;

— BBIBOJIBI 11O paboTe

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOPATOPHOI paboTe

[To xaxmoit mabopaTopHOil pabOTE BBIMOJHICTCS OTACIBHBINA OTYeT. THUTYJIBbHBIA JIUCT
opopmisieTcss B COOTBETCTBHM C Ima0ioHOM (oOpa3iom) mpuBeneHHbIM Ha caiite ['YAII
(Www.guap.ru) B pasaene «CeKTop HOPMATUBHOM JOKYMEHTAIUK». TE€KCTOBBIC U TpadHUeCKue
Matepuaibl O0QOpMIISIOTCS B cooTBeTcTBUHU C neicTByrommMu ['OCTamu u TpebGoBaHUAMH,
npuBeAcHHBIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CeKTOp HOPMAaTHBHOM
JOKYMEHTAIUU».
Ha xadenpe mmeercss yueOHO-MeTOaUYecKas JIMTepaTypa JUisl BBIOJHEHHS JabOpaTOPHBIX
pabor:
1.JImutpues FO.1. Henenun I1.H. MccnenoBanue 3i€KTPOHHBIX YCTPOMCTB Ha OmNEpaliOHHBIX
yeunuresix. Meros.ykas. K Boin.jaa0.padot/I'Y AIL,CI16,2008-43¢
2. Imutpue FO.U., Henmenun IL.H. WccrnemoBanue mmdpoBbIXx cxemM. MeTona.ykas3. K BBIII.
nab.pabot/ I'YAILCII6,2013-39 c.

11.4. Metoauueckue yKazaHus sl 0Oy4alOUIMXCs 10 MPOXOKACHUIO CaMOCTOSITEIbHOM
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUINIICS BBIMOIHAET paboOTy IO
3aJJaHHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTels, HoO 0e3 ero HernocpeicTBEHHOIO
y4acTHA.



Jnst oOywaromuxcst 1mo 3aoyHoi (opme OOydeHHs, caMoCTOsITeNbHas paboTa MOXET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOywaromierocs (Gopmupyercs
1esIecoo0pa3Hoe IIaHNPOBaHHE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM PAa3BUBATh YMEHHS
U HaBBIKM B YCBOCHHMM M CHUCTEMATH3aLUU NPUOOpETAaeMbIX 3HAHMH, 00ECHeYyMBaEeT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEpHOJ OOy4YEeHHUS, ITOMOTaeT IIOJyYUTh HABBIKM MOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSI.

MeroanueckuMn  MaTepHajiaMd, — HANpaBISAIOIMIMMH  CAMOCTOSITENBHYIO  PaboTy
00y4JarOIIUXCS SIBISIFOTCS:

— y4eOHO-METOAMYECKUI MaTepHra 1Mo JUCHUILINHE;

— METOJUYECKHE YKa3aHUsS MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
10 3204HOM (hopMme 0OyueHUs).

11.5. Meroauyeckue ykazaHus I 0OyJaroUIuXcs MO MPOXOXKICHUIO MPOMEXYTOUHOM
aTTeCTallHH.

[MpomexxyTounasi  arrectaisi  OOydarOmIMXCsl — TpEAyCMaTpuBacT  OLCHUBAHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuiuiiHe. OHa BKIIIOYAET B
ceost:

- 9K3aMeH — (opMa OLEHKM 3HAHUH, MOJTYYEHHBIX OOyJaromMMCs B MpOIecce M3Y4EHUs Bcei
JTVICIIATUTMHBI WJTA €€ YaCTH, HaBBIKOB CAMOCTOSITENILHOW pabOThI, CIIOCOOHOCTH MPUMEHSTh HUX
JUIS PEUIeHHs NPAaKTUYECKUX 3a4ad. OK3aMeH, Kak NpPaBUiIO, IPOBOAUTCS B IEPHOA
9K3aMEHAIIMOHHON CECCHU W 3aBEPINACTCS aTTECTAIMOHHOW OICHKOW «OTIIMYHO», «XOPOIIO»,
«YJIOBJIETBOPUTEIHHOY, HEYIOBIECTBOPUTEIHHO.

- 3a4eT — 3TO (hopMa OLEHKU 3HAHUH, MMOTyYECHHBIX OOYUYaIOIIMMCS B XOJ€ M3y4eHHs y4eOHOMH
JUCHMIUIMHBL B IIEJIOM WJIM TPOMEXYyTouHass (IO OKOHYAHWUM CEMecCTpa) OLIEHKa 3HaHHM
00y4aromuMcsl IO OTAEIBHBIM pazfiesiaM AUCLUUIUIMHBI ¢ aTTECTAMOHHON OIIEHKOH «3auyTeHO)

nin «HE 3a4TCHO».



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




