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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: q)OpMI/IpOBaHI/IG CHUI'HaJIOB H306pa)l(eHHI>i
0 HANIPaBJICHUIO: 3J'IeKTpOHI/IKa 1 HAaHOQJICKTPOHHUKA
HpO(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: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

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

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

[Iporpammy cocraBui: I1.C. JlazapeB

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpsl pusudeckoit snekrponuku 04.02.2023



AHHOTANMA

Kypc "®opmupoBaHue CHrHaJOB W300pakeHHWH" TperycMaTpuBacT U3y4eHHE OCHOB paboThI
(hopmupoBareell CHTHAIIOB H300pakeHus ¢ U(POBOI 00pabOTKOM CUTHAJIOB.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- HW3y4YeHHE OCHOB paboThl (OopMHpOBaTENel CUTHAJIOB HM300pakeHUs ¢ IUQPPOBON 00pabOTKOI
CHTHAJIOB.

3agauu AUCHUILINHBI
- 3HAKOMCTBO C OCHOBHBIMH TPeOOBaHUSAMU K (DOPMHUPOBATEISAM CUTHAJIOB H300PAKEHUS;
- H3y4YEeHHUE AITOPUTMOB 00PAa0OTKH CUTHAIIOB B (DOPMHUPOBATENSIX CUTHAIIOB N300paKCHHUS,
- I3y4eHNE OCHOB ITUGPOBOI 00PaOOTKU CUTHATIOB H300PaKEHUSI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON

[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3a/1auu, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |ABJIEHUH M MPOLECCOB, OLEHUTh KavyeCTBO pa3pabOTaHHOMN
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, TOy4YaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
PpE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUs! N0 AUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI
3HAThb!

- ocHoBHBIe TpeOoBaHusi Kk ®CU, anropuTMbl paboOThl U METONBI TUGPOBON 00PaOOTKM CHTHAJIOB B
OCH.
YMETh:

- BbIOMpaTh ontuMaibHyo cTpykTypy @CU 111 KOHKpPETHOH 3a/1au¥l, IPUMEHATh METOABI HU(POBOI
00pabOTKU CUTHAJIOB JIJIsl onTUMH3anuu xapakrepuctuk GCH.
BJIQJICT!

- MaTeMaTHYECKUM ariapaTtoM ¥ MeToiaMu u(POBOH 00pabOTKU CUTHAIIOB.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AUCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora




OcHoBHBIC TpeOoBaHuUs K
1 hopmupoBarensim CUTHAJIOB 4
HN300paKeHUs.
) Crpykrypa ®CHU. Ocobennoctu DCU 4
MH(PaKPaCHOTo AHana3oHa CIeKTpa.
3 OcHOBBI  1IIU(POBOrO  MpPEACTaBICHUS 4
H300pakeHUH.
4 Onepanuu Hag H300paKEHUSIMH. 4
5 OcHOBHBIE rpagalioOHHbIE 4
npeobpa3oBaHusl.
6 Bunousmenenue ructorpaMmel. 4
7 OcHoOBBI MIPOCTPAHCTBEHHOM 4
¢$unbTpanun.
] YacroTHble METO/IBI YIAYYIIECHUS 4
M300pakeHU.
9 CriakuBaroniue 4acTOTHbIE (PUIIBTPHI. 4
10 YacToTHble  (UIABTPHI  IOBBILICHUS 4 3
PE3KOCTH.
11 Boccranosnenue n3o0paxeHu. 4 42
12 OCHOBBI TEOpUU IIBETA. 4
13 Ob6pabotka n300paskeHUH B 4
TICEB/OIBETAX.
14 OcHOBEHI o00paboTku IBETHBIX 4
H300pakeHUH.
15  |Cxarne nuzo0pa>keHH. 4
Hroro yacos 60 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemecrtp: 2 (Becennuit)

1. OcHoBHBIE TpeOOBaHUS K (OPMHUPOBATEISIM CUTHAJIOB H300pakeHUSI.

Bxonuwie n Beixomubie curaansl @CH. Cucrema napameTpoB onieHkr kadectBa OCU. TpeboBanus
npoctpancTBeHHoro pazpemenuss ®CU. TpeboBanus k uyBcTBuUTenbHOCTH DOCU. UHTErpaspHbIe
xapakrepuctuku O@CH. DkcruryaTaliioHHble TpeOOBaHUA.

2. Crpykrypa ®CHU. Ocobennoctu @CU unbpakpacHOro Auana3oHa CreKTpa.

Peructpannss  BXOZHOTO  ONTHMYECKOTO CHUTHAJA B PAa3IUYHBIX  JAMANa30HAX  CHEKTpa.
Amnanoro-uugdpooe npeodpazoBanue curHana. Lludposas o0paboTka CUrHAIOB.

3. OcHOBBI U(POBOTO TIPEICTABICHUS H300paKEHUH.

Uro Ttakoe mudpoBas obOpaborka wuzoOpaxkeHuit? OCHOBHBIE cTajuu UU(GPOBO 00pabOTKH
nzobpaxkennit. KommoHeHTl cuctembl  00paboTkM  m300pakeHMid. OCHOBHBIE  MOHATHS,
UCTIONIb3yEeMBbIC IIPU ANCKPETH3alU U KBaHTOBaHUH. [IpencraBienue nudpoBoro n300pakeHus.

ITpocTpaHcTBeHHOE U APKOCTHOE pazpemieHus. DPdexTs Myapa 1 HaJIOKEHHS CIIEKTPOB.

VBenuueHne u yMeHbIeHHe nu(ppoBbIX n300pakeHnid. Cocenu 0TAEIBHOTO 3neMeHTa. CMEeXHOCTB,
CBSI3HOCTb, OOJIACTH U TpaHuLbl. Mephl paccTOSHUS.

4. Onepanun HaJ U300paKEHUSIMH.



[ToanemenTHbIe omepaunu Haj u3o0paxkeHusMH. ClOXKeHHE, BBHIYMTAHUE, YMHOXEHHE, AEJICHUE.
[Ipumenenue nmpu 00paboTKe CUTHAIOB M300paxkeHus1. JInHelHble 1 HeTMHeHbIe TPeoOpa3oBaHusl.

5. OcHOBHBIE TpaIalliOHHBIE TPeoOpa3oBaHusl.

[IpeoOpa3zoBanne wu3o0pakeHuss B HeraruB. Jlorapupmmyeckoe mnpeoOpazoBanue. CTerneHHbIC
npeobpa3oBanusi. Kycouno-nuHelHbIe PyHKIIUN IPEOOpa30OBaAHU.

6. BunonzmeHneHnue rucTorpaMmel.

OkBanu3auus rucrorpammbl. [lpuBeneHue rucrorpaMmsel (3afaHue Tuctorpammsl). JlokanbHoe
yayuiieHue. Vcnonp30BaHue TUCTOTPAMMHBIX CTATUCTHK JUIS YIyUIIEHUs] H300pakeHusl.

7. OCHOBBI IPOCTPAHCTBEHHON (PUIIBTPALIIH.

CriaxuBaromye MpocTpaHCTBEeHHbIE (UIBTPHL. JIuHelHble crnaxuBarouye QUiIbTpel. OUIBTPHL,
OCHOBaHHbIE Ha MOPSIKOBBIX CTaTUCTHKAX. IIpocTpancTBeHHBIE (PUIBTPHI HOBBIIIEHUS PE3KOCTH.
Vny4menue u300pakeHUH C HCHONB30BAHUMEM BTOPHIX IPOM3BOAHBIX: JIAIUIACHAH. YIIydllleHHE
N300pakeHUH ¢ UCIIOJIb30BAaHUEM NEPBHIX TPOU3BOIHBIX: IPAIHEHT.

8. HacTOoTHBIE METOIBI YAYUIIEHUS N300pakeHUH.

[MpeobpazoBanne @Dyppe u yacrotHas obOmacte. OmHOMepHOE mpeoOpa3oBanue Dypbe U ero
obOpamenne. JIBymepHoe auckperHoe mnpeoOpazoBanue @Dypre (IAIIDP) um ero obOpamieHue.
@unprpans B 9acToTHOW o0nacth. COOTBETCTBHME MEXay (GuibTpanueil B MPOCTPaHCTBEHHOM
o0nacTy ¥ GUIBTpaIeil B 4aCTOTHOM 00JIacTH.

9. CriakuBaromiye 9acToTHbIE (QHIBTPHI.

Uneanbubie puabTpsl HU3KUX 4acTOT. OUiIbTpbl HU3KHX 4YacTOoT barrepBopra. ['ayccoBbl GMIBTPHI
HU3KHUX YacCTOT.

10. YacroTHbie GUIBTPHI MOBBILICHUS PE3KOCTH.

UneanbHbie GUIBTPHI BHICOKHX 4acTOT. DUIBTPHI BBICOKUX YacToT bartepBopra. ['ayccoBbl GUIBTPHI
BBICOKMX 4YacToT. Jlarutacuan B 4yacToTHOH oOnactu. Hepeskoe MackupoBaHHWE, BBICOKOYACTOTHAS
¢uIsTpaLus ¢ HOABEMOM YaCTOTHON XapaKTePHCTUKH, (QMIBTPALIUS C yCUIEHHEM BBICOKHUX YaCTOT.

11. BoccranoBneHnue n300paxeHui.

Moens mpoiiecca UCKaXeHUs/BOCCTAHOBIICHUST N300paxkenus. Mojenu myma. [IpocTpaHCTBeHHBIE
1 4acTOTHBIE CBOMCTBA IIymMa. OYHKIUHU IUIOTHOCTH PacHpeiesIeHNs BEPOATHOCTEN AT HEKOTOPBIX
BAKHBIX TUIIOB Iyma. llepmommueckuit mym. IlocTpoeHue OLEHOK Uil ITapaMETpOB IIyMma.
[lonaBnenne mymMoB — mpocTpaHCTBeHHAs (uibTpauus. IlomaBieHrne neproguueckoro myma —
4acTOTHAs! PUIIBTPAIHSL.

12. OcHOBBI TEOpPUU IIBETA.

LseroBas momens RGB. IIBeroBrie momenmn CMYH CMYK. I{peToBas moaens HSI.
13. O6paboTka n300paKeHNH B IICEBIOIBETAX.

KBanroBanue 1o sipkoctu. [IpeodpazoBanue spKOCTH B LIBET.

14. OcHoOBBI 00PaOOTKH IIBETHBIX H300paKEHUH.



L{BeroBrie mpeoOpazoBanus. L[BeToBoe nomonHeHue. Bripe3anne nBeToBoro nuana3oHa. SIpkocTHas
u 1BeroBas kKoppekiusa. OOpabotka rtuctorpamm. CriaXuBaHUE IBETHBIX H300paKCHUH.
[ToBbImeHne pe3koCTH UBETHRIX n300paxeHuil. I1lym Ha IBETHBIX M300paKeHHSX.

15. Cxxatue nzo0paskeHui.

KonoBas n36bITouHOCTh. MeskaneMeHTHass M30bITOYHOCTh. BusyansHast n30biTouHOCTh. Kputepun
BepHOCTH BocnpousBeneHus. Konep u nexomep mcrounuka. Komep u nexonep xanana. Cxarue 6e3
norepb. Cxarue ¢ morepsiMu. CTaHIAPTHI CKATUS H300pAKESHUT.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Heo0xonnmoe ob6opynoBaHue Ui NPaKTUIECKUX 3aHATHI: yueOHas ayqUTOpusl, OCHAIICHHAs
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pyI0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).
ObecrieueHue caMOCTOSTENBHON paObOTHL: JOCTYM B ceTh MHTEpHET, AOCTYI K PEKOMEHIOBaHHOK
JuTeparype.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas JuTeparypa
1. BBenenre B MOIyNIPOBOAHUKYIO MUKPO(QOTOIIEKTPOHUKY HH(PPAKPACHOTO IUara3oHa [TeKCT]:
yueOHoe ocobue st By30B / B.U. Cradees., M-Bo oOpa3oBanus U Hayku PD, Mock. ¢hu3.-TeXH.UHT-T
(roc. yH-T), H-T npoOiiem nepenaun uaopmanuu um. A.A. Xapkesnua. M., MOTH, 2012, 91 c.
2. parr V. Hudposas o0padboTka n3odpaxkenuit: [lep. ¢ anr.—M.: Mup, 1982, B 2-x T.
3. [MomynpoBogHUKOBBIE (HOPMUPOBATENH CUTHAIOB M300paxenws. [lox pe. H.ﬁecnepca, ®.Ban ne
Bune u m. Yaiita. Ilep. c aurn oz pex. P.A. Cypuca, M., «Mup», 1979
4. PToncanec, P. Bync. Ludposas o6paboTka nzobpaxenuii. M., Texuocdepa, 2006 r.

JomnonHutenbpHas auTeparypa
1. XKeranos C.U., Consaxos B.H., ®etioxuna B.I. YcnoBus u BO3MOKHOCTH KOPPEKLIUU
HEOJJHOPOIHOCTH (POTONPHUEMHBIX YCTPONCTB 110 CUTHAJIAM clieHbI. - [Tpuknagnas ¢pusnka, 2011, Ne 2
2. Bekhtin Y., at al. Digital hardware-and-software design for infrared sensor image processing. -
Proceedings SPIE, 2005, v.5834, pp.333-341
3. CopaBounuk no na@ppakpacHoit rexuuke. B 4-x . Pen. ¥V Bong, . Hucuc. M., Mup, 1995.

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 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha ceMuHapckux 3aHATHAX UCIOIB3YIOTCS MYIBTUMEINITHBIE TEXHOJIOTHH, BKIIFOYAs IEMOHCTPALIUIO
MpEe3EHTALUN.

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

CTyneHT, W3ydYaromMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare nzydeHus AMCHUILIHHBI CTYICHT JOJDKCH 3HATh OCHOBHBIC OMNPEICICHUS JUCIHMIUINHBI,
yYMETb IPUMEHSTH MOJTyYeHHBIE 3HAHUS JUI PEIICHHs Pa3INUHbIX 3a/ad.
VYenenrHoe ocBoeHUE Kypca Tpedyer:



— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTIO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U POMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, CleIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
MIpEeNoAaBaTelio.

Bo3MOXeH NpoMeXyTOUHBIN KOHTPOJIb 3HAHWUHM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTUKOW 3aHATUH.



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

Pa3padorunk: I1.C. Jlazapes



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH M TIPOLECCOB, OLCHUTh KaueCTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)

9KCIIEPUMEHTAJIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOM 3amade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHE « DOPMUPOBAHUE CUTHAJIOB H300PaKEHUY 00yJAFOIIUNACS JTOIKEH:

3HAThb:

- ocHoBHBIe TpeboBanus k ®CU, anroputmsl paboOTel U METOIbl HUGPOBON 00PabOTKH CHTHAJIOB B
OCH.

yMeThb:

- BBIOMpaTh onTHMaNbHYIO CTpykTypy ®CHU 11si KOHKpETHOW 3a7a4M, MPUMEHSTh METONbI U(POBOIA
00paboTKK CUTHAIOB AJIsl onTUMH3aunu xapakrepuctuk GCH.
BJIaJeTh:

- MaTeMaTHYECKUM armapaTtoM U MeTogaMu H(poBoi 0OpabOTKH CUTHAJIOB.
3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS 0O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MIPOIION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

OcHoBHBIE TpeOOBaHUS K (OPMHUPOBATEIISIM CUTHAJIOB H300paXKECHUSI.
Crpykrypa @CHU. Ocobennoctu ®CH nndppakpacHOro 1uamnasoHa CreKkTpa.
OcHOBBI TU(POBOTO TPECTABICHUS H300pKEHUH.

Onepanuu Hag U300paKEHUSIMH.

OcHOBHBIE TpalalliOHHBIE TPe0Opa30BaHusl.

Bunonsmenenmne ructorpaMMel.

OCHOBBI ITPOCTPAHCTBEHHON (PUIIBTPALIHH.

AN i

YacToTHbIE METO/IBI YITYUIICHHUS H300paKeHU.
9. CrmaxuBaromue 4aCTOTHbIE (PUIIBTPHI.

10. YacroTHbie GUIBTPHI MTOBBIIICHUS PE3KOCTH.
11. BoccTanoBneHnue u300paxeHui.

12. OcHOBBI TEOpUH LIBETA.

13. O6paboTKa N300paXKCHUIA B IICEBOIIBETAX.

14. OcHOBBI 00PaOOTKH LBETHBIX H300paKEHUH.
15. Cxxatue nzo0paskeHHi.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUJIECTOB:




buner 1.
1. Crpykrypa ®CHU. Ocobennoctn ®CU nHppakpacHOro nuana3oHa CreKkTpa.
2. OcHOBBI TU(GPOBOTO NPEACTABICHUS N300PaKEHHI.

buner 2.
1. YacToTHBIE METO/BI YIyUIICHUS] N300PaKCHU.
2. OcHOBBI 00pabOTKH IBETHBIX H300paKEHUH.

Kpurepun onennBanus
10 6aitnos — (ITIPEBOCXOIHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOI mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 32 €€ MPEeibl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHUE ero 3(pQPeKTHBHO
HCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(ECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTNOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHOI mporpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TECOPHAX, KOHLEHIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.
9 6amnoB — (OTJIMYHO):
* CcHCTEMaTU3UPOBAHHbBIE, ITTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU IPAMOTHOE, JIOIMUECKU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapueM Yy4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CHOCOOHOCTH CAMOCTOSATEIIBHO M TBOPUYECKH pEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHIOBAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;
*  caMOCTOsTENbHas padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUil.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTHU3UPOBAaHHbIE, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;
*  HCHOJb30BaHUE HAYYHOH TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;
* BIAJICHUE MHCTPYMEHTapueM Y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE HPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;
*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,
* yMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLHUSIX M HAMPABICHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHUYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);
* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydJacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHUS 3aJaHuUil.
7 6annos — (OYEHb XOPOILLO):
* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;

¢ HCIIOJIB30BaHUC HaquOﬁ TCPMHHOJIOTUU (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JJMHIBUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,



* BJAJCHHE MHCTPYMEHTapHeM y4eOHOW IUCHUIUIMHBI, YMEHHE €ro HMCIOJIb30BaTh B IOCTAHOBKE U
pEIIEHUH HAay4YHbIX U MPO(eCCHOHANBHBIX 3a1ay;

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

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX W HAIPABJICHHUAX I10 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaTbhb UM KPUTHUYCCKYHO OLICHKY,

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTHE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

6 6autoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CHCTEMAaTU3NPOBAHHBIC 3HAHUS B 00beMe yueOHO! MporpaMMBl;

*  HCIOJIb30BaHUE HEOOXOIUMOH HAay4YHOW TEPMHMHOJOIMH, CTHJIMCTUYECKH I'DPAaMOTHOE, JOTHYECKU
MPaBUIILHOE U3JIOKEHUE OTBETA Ha BOIPOCH], YMEHHE AeNaTh 000CHOBAaHHBIE BHIBOJBL;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U MPo(ecCHOHANBHBIX 3a[a4; CIIOCOOHOCTh CaMOCTOSATEIEHO MPUMEHSTh TUIIOBBIE PEIICHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

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

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

° HCITIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUWIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKH IPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI,

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

* CHOCOOHOCTh CAMOCTOSTCIIHLHO IMPUMCHATH TUIIOBLIC PCHICHHUA B paMKax yqe6H0171 porpamMmmai;
®* YCBOCHHUC OCHOBHOH JINTCPATyphl, pCKOMeHI[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

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

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

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  HCMOJNB30BAHME HAYYHOW TEPMHUHOJIOTHH, CTHIMCTHYECKOE M JIOTMYECKOE M3JIOKEHHE OTBETa Ha
BOIIPOCHI, YMEHHE JIeTIaTh BHIBOABI O€3 CYIIECTBEHHBIX OIINOOK;

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

* YMEHHE 0] pPyKOBOACTBOM IpENoJaBaTelis peuarb CTaHJapTHbIE (TUIIOBBIE) 3a/1a4H;

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa IPAKTUYECKHUX, JaOOpPaTOPHBIX 3aHATHAX,
JOITyCTUMBINA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

* HEJO0CTAaTOYHO TMOJHBIA 00hEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIApPTa;

* 3HaHWE YaCTH OCHOBHOMW JIUTEPATyphl, PEKOMEHIOBAHHOW y4eOHOM MPOTrpaMMON JUCIIUILTAHEL,

*  HCHOJb30BAHUE HAyYHOU TEPMUHOJIOTHHU, HU3JIOXKEHUE OTBETA HA BOMNPOCHl C CYUIECTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. cnaboe BIAJICHUE WHCTPYMEHTapueM YYeOHOW IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUH
CTaHAAPTHBIX (TUITOBBIX) 3a/1a4;

*  HEYMCHHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUMUSAX W HAMpPaBICHUSAX H3ydaeMoOul
JUCIUTIINHEL,

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhI UCTIOTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

° (I)paFMeHTapHLIe 3HAHUA B paMKax 06pa30BaTean0r0 CTaHdapTa,



. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO JUCIUIUIMHEI, HAJIWYUE B OTBETE TI'PYOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOTHEHUS
3aJIaHMUH.

1 6amt — (HEYIOBJIETBOPUTEJIBHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaX 00pa30BaTeIbHOTO CTAHIAPTa WU OTKa3 OT OTBETA.

5. MeTonuueckne MaTepuasbl, onpeaesonue Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

IMpu mpoBeneHMM 3K3aMeHa oOydaroniemycs npegocrtaBisercs 30 MUHYT Ha ToArotoBky. Ompoc
o0yuaroIerocs mo OWJIeTy He JO/DKCH MPEBBINIATh JBYX aCTPOHOMHYECKHX YacOB B YCTHOW W (WJIN)
MMCEMEHHOU (opme.



