degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: CHGLII/IaHBHBIG TJIaBbI (bHSH‘{eCKOﬁ QJICKTPOHUKHU
0 HANIPaBJICHUIO: SHGKTpOHHKa 1 HAaHOQJICKTPOHHUKA
IIpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: MHKPO- 1 HAHOJJICKTPOHHKA

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NIECKON AMEKTPOHUKHU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapbl: 45 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.B. HukoHOB, KaHJI. pU3.-MaT. HAyK

[Iporpamma obcyxneHa Ha 3aceanny Kadenpbl GU3ndeckoit aekTpoHukH 29.05.2020



AHHOTANMA

Kypc "CrnenmanbHble TaBbl (U3HYECKOW DICKTPOHUKH' TpEeIycMaTpUBAeT W3y4eHHE (DU3NYECKUX OCHOB
paboTbl popMUpOBaTENEH CUTHATIOB H300paKeHHUSI.

3amaun Kypca:
* 3HAKOMCTBO C OCHOBHBIMH (DM3MUYECKUMU MPUHIUIIAMEU (OPMUPOBAHUS H300paKEHUH;

. N3yuenne mnpoueccoB pacnpoCTpaHEHUs U PErucTpalliyd HU3JIY4YEeHUs B DPA3JIMYHBIX CIEKTPalbHbBIX
JManazoHax;

° I/I3yquI/Ie OCHOBHBIX (1)I/ISI/II{GCKI/IX MponeccCoB, UCIOJIb3YCMbIX B IIPOLICCCC (bOpMI/IpOBaHI/IH I/I306pa)KCHI/II\/’I
Pa3JINYHBIX CIICKTPAJIbHBIX JUAINIa30HOB.

ITo pe3ynbraram 0CBOEHHS Kypca CTYJCHT JI0JKEH:

3HaTh:

OcHoBHBIE (pU3MUECKUE SBICHUS, 00ECIEUNBAIOIINE PACTIPOCTPAHEHUE U PETHCTPALMIO AIEKTPOMarHUTHOTO
U3My4YeHHus U GOPMHUPOBAHUE U300pAKEHUH.

VYMeTs:
Brramnciiate napamMeTpbl GU3NYECKUX TPOIECCOB MPU (HOPMUPOBAHUY CUTHAIIOB N300paKCHHUS.

Bnaners:

TeopeTn4eckKUMU MOJACISIMU ONTHYECKUX DJIEMEHTOB, YCTPOWCTB PETHCTPAllMH H3IIy4eHUs, 00pabOTKH
CUTHAJIOB N300paKCHUSI.

OcHOBHOE cofiepykaHHe Kypca U3JI0KEHO B CIIEIYIONINX pa3/ienax:

. @opMupoBaHUE ONTUYECKUX N300PaKEHHUI.

. Uznydyenne abcomoTHo yepHOTO Tena. OCHOBBI (HOTOMETPHHU.

. Ontnueckue cucteMsl GOPMUPOBAHUS N300PAKEHUH, UX TaPAMETPHI.

. Perucrpanus nzo0paxenui.

. Turel popmupoBareneii curnanoB nzoopaxenus UK auanazona.

. CkaHupyIoII1e CUCTEMBI.

. ®OTOUYBCTBUTENIBFHBIE IEMEHTHI (POPMHUPOBATEIICH CUTHAIOB H300paKEHHS.

0 3O L AW~

. Oxnaxenue poTouyBCTBUTEIBHBIX HIEMEHTOB.

9. CxeMbl cunTHIBaHUSA B (POPMHUPOBATENISIX CUTHAIOB U300paXKEHUSL.

10. Pexxumbl pabOTHI CXeM CUUTHIBaHUSI MaTpUIHBIX DITY.

11. PexxuM BpeMeHHOM 3aJIep>KKH M HAKOTIICHHSI.

12. Koppekiust HeOJJHOPOIHOCTH MaTPUYHBIX JOTOMPHEMHBIX YCTPOUCTB.

13. OcHoBBI 1MGPOBOI 00pabOTKM CHTHANOB JJIsl (OPMHUpOBATENCH CHTHAIOB H300pa)XCHHsST HA OCHOBE
MaTpPUYHBIX H MHOTOPSITHBIX (DOTONIPUEMHBIX YCTPOUCTB.

14. KpuTtepuu npocTpaHCTBEHHOTO pa3pelieHus Ipu GOPMUPOBAHUH H300pakeHUI.
15. Kputepuu uyBcTBUTENBHOCTH (hOpMUpPOBATENIEH CUTHAIOB H300paXEeHUSI.

1. leau u 3apauu

eap AUCUMNIMHBI
* m3y4yeHue PU3NIECKUX OCHOB PabOTHI (hOPMUPOBATENICH CUTHAIIOB U300paKECHHUS.

33)13‘1]([ JAUCHUIIINHBI
® 3HAKOMCTBO C OCHOBHBIMHU (1)I/ISI/ILICCKI/IMI/I IMpUHIUIIaMHU (1)OpMI/Ip0BaHI/I$I H306pa)K€HPII>i;

*  H3y4YCHHUE MPOICCCOB PACMPOCTPAHCHUS M PETHCTPALMU U3IYUYCHUS B PA3IMYHBIX CIIEKTPATbHBIX
JIMaIa30Hax;

. U3y4YECHHE OCHOBHBIX (DU3MUECKUX IIPOIIECCOB, HCIOIB3YyEMBIX B mpouecce (OpMUPOBAHUSA
M300paKeHUH Pa3NUYHBIX CHEKTPaJIbHBIX JUANIa30HOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M



OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOTYJII0)
B pesynbrare 0CBOCHUS AUCIMIUTMHBI 00yYaOINeCs JOJDKHBI
3HATh:
- OCHOBHbIE (U3MYECKHE SIBICHHS, OOCCIICYMBAIONIME PACIPOCTPAHEHHUE U  PErHCTPALUIO
AIIEKTPOMArHUTHOTO M3IYYCHUS U (POPMUPOBAHUE N300PAKESHHIA.
YMETh:
- BBIYHCIITD TapaMeTphl (PU3NYECKUX MPOLECCOB PU (POPMUPOBAHUH CHTHAJIOB H300pasKeHHSI.
BIIAJICTh!
- TCOPETHYECKHMMH MOJCIISIMH ONTHYECKUX JJIEMEHTOB, YCTPOWCTB PETUCTPALUN HW3ITY4CHHS,
00pabOTKU CUTHAIOB U300paKCHUSI.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHSATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| dopMHpOBaHUE ONTUYECKUX | 3
H300pakeHUH.
) Uznyyenne aOCONIOTHO YEPHOIO Tea. 1 3
OcHoBbI (poTOMETpUH.
3 Onrtuueckue cucteMsl (HOPMUPOBAHUS | 3
H300pakeHN, UX TapaMETPBI.
4 Perucrpauus nzo0pakeHuil. 1 3
5 Tunsr (dhopmupoBareneit CUTHAJIOB 1 3
nzobpaxenus MK nuamazona.
6 CKaHHPYIOIINE CUCTEMBI. 1 3
@DOTOUyBCTBUTENIbHbIE 3JIEMEHTHI
7 (dhopmuposarenei CUTHAJIOB 1 3
n300pakeHHS.
] OxnaxxaeHue (OTOUYBCTBUTEIBHBIX 1 3
3JIEMEHTOB.
9 Cxembl CUMTBHIBaHUS B (hOopMHpOBATEIAX | 3
CUTHAJIOB U300PaKCHHUSI.
Pexxumbl  paboTBl  CcXeM  CUMTBIBAHUS
10 1 3
MarpuuHbix OITY.
1 Pexxum  BpeMEHHON  3aJ€pXKKuU U | 3
HAKOIUICHUSI.
12 Koppekuuns HeoqHOPOIHOCTH MaTPUYHBIX 1 3
(bOoTONPUEMHBIX YCTPOMHCTB.
OcHoBbI M(POBOIt 00pabOTKH CUTHAIOB
IS ¢dopmupoBareneit CUTHAJIOB
13 |u300pakeHUs] HA OCHOBE MATPHUYHBIX U 1 3
MHOTOPSIIHBIX (hoTonprueMHBIX
YCTPOMCTB.
Kpurepun MPOCTPAHCTBEHHOTO
14 |paspewmenus npu (dhopMHupoBaHUU 1 3
M300pakeHUH.




Kpurepuu YYBCTBUTEJILHOCTU
15 (dopmuposarenei CUTHAJIOB 1 3 45
HN300paKeHUs.
Hroro yacos 15 45 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. ®opMupoBaHUE ONTHYECKUX U300PaKCHUM.

I'ma3 kak ontudeckuil nmprudop. OCHOBHBIE XapaKTEPUCTUKHU 3PUTEIBHOTO allapara 4YejJ0BeKa.
PacnpocTtpanenue ontryeckux tyue. Jnana3onsl cnekTpa A GopMupoBaTeneil n300pakeHusl.
[Iponyckanue u3irydeHus: arMoc(epoi.

2. Uznyyenne abcomoTHO yepHOro Teia. OCHOBBI (POTOMETPHH.
Uznyuyenne abcomoTHO yepHOro Tea. TemnoBoii konTpact. OCHOBHBIE (POTOMETPUUECKUE TTOHSTHS.
3. Ontuyeckue cuctemMsl GOPMHUPOBAHUS H300PAKECHUH, UX TTaAPaAMETPBHI.

DJIEeMEHTBl ONTHYECKHUX cucTeM. (OCHOBHBIC 3aKOHBI FeOMeTpH‘leCKOﬁ ontuku. VckaxkeHus
I/I306pa)I(eHI/I}I B ONITHYECKUX cHucTeMax. OnTudeckue Marepuajbl AJi TCIJIOBUSMOHHBIX CUCTEM.

TemnoBele 3¢ddexktet B onrtuueckux cuctemax. llaccuBHas onTudecKas —KOMIICHCAIUS
TEMIIEpaTypHbIX U3MeHEeHU. OTpaxXeHusl OT XO0JIIOAHBIX NOBEPXHOCTEH. OCHOBHBIE XapaKTEPUCTHKU
Ka4eCTBa ONTUYECKUX CHCTEM.

4. Peructpauus n300paxxeHnH.

OnmuHOuHBIN (OTONPUEMHUK, JHHEHKa, MaTpula. KBaHTOBaHME W TUCKpeTH3alys. MTHOBEHHOE H
obmree none 3peHust, AudpakMoHHbIN Tipeaen. OcBeneHHOCTh B (POKaILHOW TUIOCKOCTH.

Perucrpanus To4€UHBIX HCTOYHUKOB M3Ty4CHHUSI.
5. Tumel hopmupoBareneii curaanoB n3zoopaxenus UK nuanazona.

[TocnenoBarensHOEe M MapauieNIbHOE pas3iiokeHue KapTuHbl. OOpaboTka curnana. CkaHHpYIOIINE
cucrembl. Cucremsl 0e3 ckannpoBanus. THppakpacHbIe MOTyIPOBOTHHKOBBIC BUAUKOHBI.

[TuposnekTpuieckre BUIUKOHBI. DJIEKTPOHHO-ONTHYECKUE mpeodpasoBarenu. McnomnbzoBanue [13C
B (hOpMHUPOBATENISIX CUTHAJIOB N300paKEHUSI.

6. CkaHUpYIOIIIE CUCTEMBI.

[Inockoe kawaromeecss 3epkajio. Bpamarommiics 3epkaibHbli  Oapaban. Bpamarommecs
IIpeJIOMIISIIOIME TpU3MBl. Bpalatomuecs npeaoMiIsiioliue KIuHbs. Jlpyrue cucTeMbl CKaHUPOBaHMUS.
O] dexTsI 3aTeMHeHuS.

7. q)OTOLIYBCTBI/ITCJ'IBHBIe 3JICMCHTEI (I)OpMHPOBaTeHGﬁ CHUI'HAJIOB I/1306p3,)K€HI/I$I.
Tumsr (bOTOLIYBCTBI/ITeJILHLIX sneMeHTOB. (OCHOBHEIE XapPaKTCPUCTUKHU (1)OTO‘IyBCTBI/ITeJ'IBHBIX

3NIEMEHTOB. XapaKTepUCTUKH LTyMa (POTONPHUEMHHUKA U (POTONPUEMHOTO YCTPONUCTBA.
[TpocTpaHcTBEeHHO-4AaCTOTHAs XapakTepucTuka. [lokasarens kauecTBa (POTOMPUEMHBIX YCTPOUCTB.




8. OxnaxxaeHne POTOTYBCTBUTEIHHBIX AIEMEHTOB.

TpeboBanus Ha pabouyio Temneparypy. OxJaxxaeHue KUIKUMU razaMu. MUKpOTerI000MEeHHUKH Ha
ocHoBe Oddekra Jhxoyms-Tomcona. [a30Bbie KpHOTEHHBIE MAaIIMHBL. TE€PMOIJICKTPUUYECKHE
OXJIATUTENH.

9. CxeMbl CUNTBHIBaHUS B (POPMHUPOBATEISIX CUTHAIOB H300PaKEHHUS.

Tpe6OBaHI/I$I K cxeMaM cuuThiBaHus. OCHOBHEIC BUJBI CXCM CUHMTBIBAHUA. Cxema HpHMOI\/’I HMHXXCKIIMHU
TOKa.

Cxema ¢ TpaHcUMHOeZaHCHBIM ycuiurteneMm. IlpubGopsl ¢ mepeHocom 3apsga. CxeMsl
MyJIBTUILIEKCUpOBaHus. [lepenaTounsie U IIyMOBBIC XapaKTEPUCTUKU CXEM CUUTHIBAHUSI.

['mubpuanzanys cxem CUMTHIBaHUS U MaTpULl (POTOUYBCTBUTEIBHBIX JIEMEHTOB.
10. Pexumbl paboOTBI cXeM cUnuThIBaHUS MaTpudHbIX DITY.

[losnemenTHbIi onpoc. CuntbiBanue auHeek Marpuunoro PITY. [TonHokanpoBoe MHTEIPUPOBAHUE
¢dororoka. Pexxum Snap-Shot.

11. PexxuM BpeMeHHOM 3aJIep>KKH M HAKOTIICHUSI.

[Tpuanun padotel. OcHOBHBIE XapakTepUCTUKU. CTPYKTypa CXeM CUMTBHIBAaHMSA AJIsl pabOThI B peXnUMe
B3H.

12. Koppekuust HeOQHOPOIHOCTH MaTPUYHBIX (JOTOMPHUEMHBIX YCTPOMUCTB.

dusnueckue MPUYUHBI HEOAHOpOXHOCTU. TpeOoBanmsa Ha pazpsuHocts AL JlonroBpemeHHas
CTaOWIIBHOCTH TapaMeTpoB U KoppekTupyemMocth M®PITY. MeTtoabl KOppeKIUd HEOJHOPOIHOCTH C
HCIOJIb30BaHUEM ONOPHBIX NCTOYHUKOB M3IyUYCHHS. AN TUBHBIE METOBI KaJTHOPOBKH 10 CUTHAJIAM
CLICHBI.

13. OcHoBbl 1HQPPOBOH 00paOOTKM CHTHAIOB JUIsi (popMupoBareieil CUTHAIOB W300paKeHHS Ha
OCHOBE MAaTPUYHBIX U MHOTOPSITHBIX (DOTONPUEMHBIX YCTPOUCTB.

Crpykrypa 0;10KOB. MoOlyilh CHHXPOHHM3AIUN C OJIOKOM ONTHKO-MEXaHHUYECKOW pa3BepTKu. Momysib
AIIIl. Mogayns KOppEKLHMH TE€OMETPHYECKOTO0 MHIyMa. Monaynp peryinupoBKH SPKOCTH U
KOHTPACTHOCTH.

Monyne GOpMUpPOBaHUS BUACOCUTHATIA.
14. KpuTtepuu npocTpaHCTBEHHOTO pa3pelieHus Ipu GOPMUPOBAHUH U300paKEHUH.

Wnrerpan ceeprku. [lpeoOpazoBanne @Dypbe. Teopema CBEpTKHM W ONTHYECKas IepeqaToyHast
¢yukuus. [Ipumenenune onepanuii CBEpTKH K MPOLEccaM BOCIPOU3BEACHUS H300paXKEeHNSI.

Ontrueckue mnepenarodHple (QYHKIMM THIIMYHBIX 3JIEMEHTOB. BIHsHUE SIEKTPHUUYECKUX CUCTEM
00pabOTKM CcHTHaNa Ha ONTHYECKUE IMepenaTovHble (YHKIUU. YXYANICHUE MOIYISIIIHOHHON
nepeaToYHol GYHKIK BCIICCTBUE JBUKEHUS M HEOTIPEISIICHHOCTH TIOJIOKEHHS N300pakeHusl.

15. Kpurepun 4yBCTBUTEIILHOCTH (hOpMHUpOBATENIE CUTHAIOB H300paKEeHUSI.

DKBUBaJICHTHAs IIyMy Pa3HOCTb TeMIeparyp. MuHuMalbHas pa3peliaemMas pa3HOCTb TEMIIEPaTyp.
MuHuMmanpHas oOHapy)XHBaeMasi pa3HOCTh TeMmeparyp. TeMneparypHO-4acTOTHasi XapaKTepHCTKa.
DKBUBAJICHTHAS [IYMY H3JTydarelibHasi CIOCOOHOCTh. XapaKTepUCTHKH MPUEMHOTO YCTPOUCTBA.
Beibop cnekrpanpHOro auamnasoHa. DakTopbl, XapaKTepusymoome Kod(QQHUIUEHT IOJIe3HOTO
JeicTBUSL coOMparonieil HPpaKpacHOH oNTHYECKol ciucTeMbl. [lapameTpbl 3 GEKTUBHOCTH pabOTHI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



Heob6xoaumoe o0opynoBaHue JUIs JIEKIUI U MPaKTUYECKUX 3aHATHI: ydeOHas ayAuTOpus, OCHAIICHHAS
KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000PYIOBaHKEM (IIPOEKTOP, 3BYKOBasi CHCTEMA).

ObecrieueHue caMOCTOSTENTLHON paOOTHI: IOCTYI B ceTh HTEpHET, J0CTYIT K peKOMEHI0BAaHHOMH
JIUTEpPATYpE.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. TlonynpoBomHUKOBBIE (POPMUPOBATENHN CHTHAIOB M306paxkenns. ITox pex. IT.Mecnepca, ®.Ban e
Buie u m. Yaiita. Ilep. ¢ aarn nox pex. P.A. Cypuca, M., «Mup», 1979
2. Toccopr XK.Nudpakpacuas repmorpadus. OCHOBBI, TeXHUKA, TpuMenenue. [lep ¢ ¢ppann. — M.,
Mup, 1988 .
3. CnpaBounuk no nHppakpacHoit texuuke. B 4-x 1. Pen. V Bond, 1. Lucuc. M., Mup, 1995.
4. Jlnowix [Ix. Cucrems! TermoBuaenus. [lep. ¢ anri.,. — M., Mup, 1978.

JomnonHutenbsHas auTeparypa
1. ®unage A.M., Tayoxun U.H1. TpumenkoB M.A. CoBpeMEHHOE COCTOSIHAE M MAarHCTpalbHbIC
HaTpaBJICHUS Pa3BUTHSI COBPEMEHHOM (oTodnekTpoHukn. — M.: @usmarkuaura, 2010 1.
2. XKeranos C.U., ConsixoB B.H., ®ettoxuna B.I. YcnoBus 1 BOSMOXKHOCTH KOPPEKLIHUN
HEOJJHOPOIHOCTH (POTOTNPHUEMHBIX YCTPONCTB 110 CUTHAJIAM clieHbI. - [Tpuknaanas ¢puzuka, 2011, Ne 2
3. AxumoB B.M. u ap. Marpuunsie (OTO3EKTPOHHBIE MOIYJIH CpeaHero U nanbHero MK-nuama3onos
crnekrpa Ha ocHoBe poroanonos u3 CdXHgl-XTe ans nadpakpacHoit anmaparypbl HOBOTO
nokosienust.- «[Ipuxnagnas puzuka», 2005 1. B2, c. 7-15.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://www.elsevier.com
2. http://www.elibrary.ru
3. http://www.books.google.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpE3EHTALNN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyaeHT, mpocCiyllaBIIMi Kypc JEKUUMI M CEMHHApOB, JOJDKEH OBJIAJeTh OOIIMM MOHSITHHHBIM
anmaparoM M HayYUThCS IPUMEHSTh TEOPETUYECKUE 3HAHUS Ha TIPaKTHKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemeHus Bcex JIEKIMHA U CEMUHAPOB, NIPEIYyCMOTPEHHBIX YU€OHBIM IUIAHOM; BEACHNE KOHCIEKTOB
3aHATHUH; aKTUBHOE Y4acCTHE B 00CYXKICHUH JIEKIIUH U CEMUHAPOB;

2) BayKHO AOOUTHCS MOHMMAHUS U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anoMmuHanus. [lpu
3aTPYIHEHUU HW3Y4YEeHUS OTAEIbHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcsi 3a KOHCYNbTalMeH K
MPETIOAaBaTEeNI0 Ha JICKIIUU WK K IOKJIaI4UKy Ha CEMUHape.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®Du3MKa NEePCIEeKTUBHBIX TEXHOJIIOTUI: MUKPO- U HAHODJIEKTPOHHKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NIECKON AMEKTPOHUKU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: A.B. HukoHOB, KaHJI. u3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynsrare m3ydeHuss AucHMIUIMHBI «CrenuanbHble TaBbl (U3MUECKOH 3JIEKTPOHMKH» OO0ydaromuics
JOJKEH:

3HAThb:

- OCHOBHbIE (u3HMUecKkHe SBICHHSA, OOCCICUMBAIOUIMNE pPACHPOCTPAHECHHE U  PETUCTPALUIO
AIIEKTPOMArHUTHOTO U3ITyYeHHS U (POPMHUPOBAHNE H300paKESHUH.
yMeThb:

- BBIYHMCIIITH ITapaMeTphl (PU3NUECKUX MPOoLeccoB IpH (POPMUPOBAHUN CUTHAJIOB H300paskeHHUS.
BJIaJeTh:

- TEOPEeTHYECKMMH MOJEIIAMH ONTHYECKUX DJIEMEHTOB, YCTPOWCTB PETHUCTPALUN H3ITy4EHHs,
00pabOTKK CUTHAJIOB H300paXKECHUSI.

3. IlepeyeHb THNOBBIX (IPUMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MIPOIION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

BOHpOCLI AJId TIOATOTOBKH K 3K3aMCHY:

dopMUpOBaHUE ONTHYECKUX N300paKEHUH.

Uznyuyenue abcomoTHO YepHOro Tena. OCHOBBI POTOMETPHH.

OnTrueckue cucteMbl HOPMUPOBAHUS N300PAKEHUN, UX TTAPAMETPBI.
Perucrpauus nuzo0pakeHHi.

Tumer hopmuposareneii curnanos uzobpaxenus MK auanazona.
CKaHUPYIOIINE CHCTEMBI.

@DOTOUYBCTBUTEIBHBIE IEMEHTHI (POPMHUPOBATENICH CUTHAIOB H300pakKeHUSI.

AN i

Oxnaxxaerne GOoTOIYBCTBUTEIBHBIX 3JIEMEHTOB.

9. CxeMblI cunThIBaHUS B (POPMUPOBATEISIX CUTHAIOB N300PaKCHHUS.

10. Pexumbl paboTBI cXeM cunuThIBaHUS MaTpudHbIX DITY.

11. PexxuM BpeMEHHOM 3aJI€pKKH M HAKOTJICHUS.

12. Koppekuust HeOQHOPOIHOCTH MaTPUYHBIX (JOTOMPHUEMHBIX YCTPOMUCTB.

13. OcHoBBbI M POBOI 00pabOTKH CUTHATIOB JUIs POPMUPOBATENIEH CUTHATIOB H300paKeHUsI HA OCHOBE
MaTPUYHBIX ¥ MHOTOPSIIHBIX (DOTOIIPUEMHBIX YCTPOUCTB.

14. KpuTtepuu npocTpaHCTBEHHOTO pa3pelieHus Mpu GOPMUPOBAHUH NU300paKEHUH.
15. Kpurepun 4yBCTBUTEILHOCTH (hOpMHUpOBATENIE CUTHAIOB H300paXKeHUSI.

[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.
1. U3ny4yenune abcomoTHO yepHOTO Tesna. OCHOBBI (HOTOMETPHH.
2. OnTrueckue cucTeMbl (pOpMUPOBAHHS N300PAKEHHI, UX ITapaMeTpPHI.

[Ipumep 2.
1. Oxnaxxaenne (OTOUYBCTBUTENLHBIX JIEMEHTOB.
2. Kputepun npoCTpaHCTBEHHOTO pa3perieHust pyu GOpMUPOBAHUH N300paKEHHH.



Kpurepun onennBanus
10 6amnoB — (ITIPEBOCXOHO):

*  CHUCTEMaTU3UPOBaHHBIC, IIyOOKHE W MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ TPEEIbI;

. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM f3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
HCIOJIB30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(ECCHOHANBHBIX 3a1a4;

. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE NpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;

*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHO# mporpaMMOi TUCITUTUINHEI;

* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEIIMIX U HAPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMH.

9 6amnoB — (OTJIMYHO):

* CHCTEMaTU3UPOBAHHbBIE, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

. TOYHOE HCIIOJb30BAHWE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEeKTUBHO HCIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CaMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CHUTyalud B paMKax Y4eOHOW NporpaMMbl, IOJHOE YCBOCHHE OCHOBHOH W JIONOJHUTEIBHOU
JTUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOU
JUCLHUIUTMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMOCTOsTENbHas padoTa Ha MPAKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.

8 6awios — (IIOYTU OTVIMYHO):

* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE U IOJIHBIE 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJb30BaHUE HAYYHOHM TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHANBHBIX 3a/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MPOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

* yMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLUSIX M HAMPABICHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CHCTEMATHUIECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHUS 3aaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOITHBIE 3HAHMS 110 BCEM pa3zieaM yueOHOM MporpaMmel;

* HCII0JIb30BAaHKUE HAyYHOU TEPMUHOJIOIMH (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIONHUTEJIHLHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUSAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.



6 6autoB — (XOPOILO):
* JIOCTATOYHO IOJHBIC U CUCTEMATH3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMBI;

® HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU TI'PaMOTHOEC, JIOTUYCCKHU
MPaBHUIIbHOC U3JIOKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC [CJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BIAJCHUC HMHCTPyMEHTapuUeM Yy4YeOHOH IUCHMIUIMHBI, YMEHHE €ro KCIOJIb30BaTh B PEIICHUU
y4eOHBIX U MPOPECCHOHAIBHBIX 3aa4; CIIOCOOHOCTh CAMOCTOSTEIBHO NPUMEHSTh THUIIOBBIC PEIICHHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTLTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh HM CPaBHHUTEJIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsSTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUN.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

° HUCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKH IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC €J1aTh BbIBOADI,

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCLUIIMHBL, yMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATENIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4eOHON IMPOrpaMMbl;
* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  camocTosTenbHas padoTa Ha MPAKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;
* YCBOCHHE OCHOBHOM JIUTEPATYPbI, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCHUIIINHBL

*  HCIOJNIb30BAaHHWE HAYYHOU TEPMUHOJIOTMH, CTUIUMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIHOOK;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

¢ YMCHHC I10J pYKOBOACTBOM IpCTIOAaBaTCyid pCllaTb CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMCHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIUSIX W HAMPABICHUSIX IO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAAaBaTelsl HAa MNPAKTUYECKHUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI HCTIOIHEHUS 3aJaHHUH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTaTOYHO IMOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;
* 3HAHHME YaCTHU OCHOBHOH JINTEPATyphl, PEKOMEHIOBAaHHON Y4eOHOH MPOrpaMMOi TUCIUILINHE;

° HUCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTA HAa BOIIPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

¢  ciaboe BIAJIEHHNE HMHCTPYMEHTapueM Y4YeOHOH AMCIMIUIMHBI, HEKOMIETEHTHOCTb B PEIICHHU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLECMIUSAX W HAIpaBICHUSX H3ydaeMoil
JIMCLMILINHBI,

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIONTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HWCTOYHHKOB, PEKOMEHJIOBAaHHBIX YYEOHOW MPOrpaMMOin
JIMCIIMILINHBI,

® HEYMCHUC HCIIOJIb30BaThb HAYYHYIO TCPMHHOJIOTUIO IAUCHUIUIMHBI, HAJIUYHUEC B OTBETC FPYGBIX
CTUIHUCTUYCCKHX U JIOTHYCCKUX OH_II/I60K;

* IMaCCHBHOCTH HA NMPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHB KYJIbTYPHl UCIIOTHEHUS
3aJaHni.
1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKaxX 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.



5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[lpu mpoBeneHnn 5k3amMeHa oOyudaroremycsl npeaocrasisercs 30 MHHYT Ha ToAToToBKY. Ompoc
oOyyaromierocs mo OusaeTy He JOJDKEH MPEBBIIIATh ABYX ACTPOHOMHUYECKHX YAaCOB B YCTHOHM M (MIIN)
MUCHMEHHOM (hopMe.



