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/Ie CHUI'HaJIOB H306pa)KeHPII>i
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

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 CHUTHaIOB M300pakeHHH" MpeaycMaTpuBaeT U3y4eHHE OCHOB pabOTHI
(hopmupoBareell CHTHAIIOB H300pakeHus ¢ U(POBOI 00pabOTKOM CUTHAJIOB.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- W3y4YeHHE OCHOB paboThl QopmHpoBaTenell CUTHAIOB W300pakeHHs ¢ MUGPOBO 00pabOTKOMH
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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON

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

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U NMPOIECCOB, CACTEMHO  |BJIEHUH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, TOy4YaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
PpE3yNbTaThI

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

- ocHoBHBIe TpeOoBanus k @CHU, anroputMbl paboThl U METOABI UPPOBOH 00PaOOTKH CHTHAIIOB B
OCH.

YMETh:
- BBIOMpaTh onTUMaibHy0 cTpykTypy @CHU 11 KOHKPETHOH 3aja4u, MPUMEHSITh METOIbI IH(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 YIAyYIICHUS 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 00paboTkn I[BETHBIX 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.

Bxonubie u Beixonubie curHanbel ®CU. Cucrema mapamerpoB orienkn kauectBa @CU. Tpebosanus
npoctpancTBeHHOro pazpemeHuss OCHU. Tpebosanus k uyBctBuTensHOCTH DCU. MHTErpambHbIe
xapakrepuctuku O@CH. DkcruryaTaliioHHble TpeOOBaHUA.

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

Peructpannss  BXOZHOTO  ONTHYECKOr0 CHTHajJa B Pas3iIMYHBIX  JWana3oHaX  CIEKTpa.
Amnanoro-uugdpooe npeodpazoBanue curHana. Lludposas o0paboTka CUrHAIOB.

3. OcHOBBI U(POBOTO TIPEICTABICHUS H300paKEHUH.

Uro Takoe mnudposBas oOpaboTka wuzoOpaxeHuidi? OcHOBHBIE cTaguu 1H(POBOH 00pabOTKU
nzobpaxkennit. KommoHeHTBHI cuctembl 00paboTku  n3o0pakeHuil. OCHOBHBIE  TOHSTHS,
UCTIONIb3yEeMBbIC IIPU ANCKPETH3alU U KBaHTOBaHUH. [IpencraBienue nudpoBoro n300pakeHus.

ITpocTpaHcTBeHHOE U APKOCTHOE pazpemieHus. DPdexTs Myapa 1 HaJIOKEHHS CIIEKTPOB.

VBenuueHne u yMeHblleHHe Hu(poBbIX n300paxkeHnii. Coceau oTaenpHOro 3neMeHTa. CMEXHOCTb,
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 HeratuB. Jlorapupmuyeckoe npeodOpazoBanue. CTeneHHBIC
npeobpa3oBanusi. Kycouno-nuHelHbIe PyHKIIUN IPEOOpa30OBaAHU.

6. BunonzmeHneHnue rucTorpaMmel.

OkBanu3anysi TUCTOrpaMMmbl. [IpuBeneHue rucTOorpaMmsbl (3agaHue rHcTOrpamMmel). JlokambHOE
yayuiieHue. Vcnonp30BaHue TUCTOTPAMMHBIX CTATUCTHK JUIS YIyUIIEHUs] H300pakeHusl.

7. OCHOBBI IPOCTPAHCTBEHHON (PUIIBTPALIIH.

CriaxuBaromye MpocTpaHCTBEeHHbIE (UIBTPhL. JIuHelHble crnaxuBaoue QuIbTpel. OUIBTPHL,
OCHOBaHHbIE Ha MOPSIKOBBIX CTaTUCTHKAX. IIpocTpancTBeHHBIE (PUIBTPHI HOBBIIIEHUS PE3KOCTH.
Viy4menne u300pakeHUH C HCIOJIB30BAHUEM BTOPBHIX INPOM3BOAHBIX: JAIIacHaH. YIIydIlIeHHe
N300pakeHUH ¢ UCIIOJIb30BAaHUEM NEPBHIX TPOU3BOIHBIX: IPAIHEHT.

8. HacTOoTHBIE METOIBI YAYUIIEHUS N300pakeHUH.

[IpeobpazoBanne @dypre u wyactoTHas obOmactb. OmHOMepHOEe mpeoOpazoBanne dDypre U ero
obOpamenne. JIBymepHoe nuckperHoe mnpeoOpazoBanne Dypoe ([AIID) u ero obpamenue.
@unprpanys B 4acToTHOW oOmacTH. COOTBETCTBHE MEXIy (QHIBTpAalUeld B MPOCTPAHCTBEHHOMN
o0nacTy ¥ GUIBTpaIeil B 4aCTOTHOM 00JIacTH.

9. CriakuBaromiye 9acToTHbIE (QHIBTPHI.

Uneanbubie GuabTpsl HU3KKX 4YacTOT. PUIBTPEl HU3KKUX dacToT barrepBopra. ['ayccoBbl QUIBTPHI
HU3KHUX YacCTOT.

10. YacroTHbie GUIBTPHI MOBBILICHUS PE3KOCTH.

UneanbHbie GUIBTPHI BHICOKHX 4acTOT. DUIBTPHI BBICOKUX YacToT bartepBopra. ['ayccoBbl GUIBTPHI
BBICOKHX 4YacTOT. Jlarutacuan B yacToTHOM obnactu. Hepeskoe mMackupoBaHHE, BBHICOKOYACTOTHAs
¢uIsTpaLus ¢ HOABEMOM YaCTOTHON XapaKTePHCTUKH, (QMIBTPALIUS C yCUIEHHEM BBICOKHUX YaCTOT.

11. BoccranoBneHnue n300paxeHui.

Moens mpoliecca UCKaXEHUs/BOCCTAHOBIICHUS 300paxenus. Monenu myma. [IpoctpaHcTBeHHBIC
M 9acTOTHBIE CBOMCTBa IIymMa. OYHKIMHU INIOTHOCTU PACTIPEAEIIECHUS BEPOSATHOCTEN 11 HEKOTOPBIX
BOKHBIX TUIOB Iyma. llepuommueckuit mym. IlocTpoeHue OLCHOK JUisi HapaMeTpoB UIyMa.
[lonaBnenne mymMoB — mpocTpaHCTBeHHas ¢uibTpanus. I[lonaBieHne NepuogMYECKOro Iyma —
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{BeroBbie mpeoOpazoBanus. LiBeroBoe nomonHeHue. Bripesanue 1BeToBoro auamnasona. SIpkoctHas
u 1BeroBas koppekmus. OOpaborka ructorpamm. CriaknBaHUE IIBETHBIX H300paKCHUH.
[ToBbImeHne pe3koCTH UBETHRIX n300paxeHuil. I1lym Ha IBETHBIX M300paKeHHSX.

15. Cxxatue nzo0paskeHui.

KonoBas n36bTouHOCTh. MexkaneMeHTHast M30bITOUHOCTh. BusyanbHas n30bITouHOCTh. Kpurepun
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)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare n3ydeHus: AUCHMIUIMHBI CTYJCHT JOJDKEH 3HATh OCHOBHBIC ONPEICIICHHS THCIUILIHHEL,
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 y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTIO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U POMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpEeNoAaBaTelio.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHUS 33a4 B COOTBETCTBUU C
TEMaTUKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa NepCIeKTUBHBIX TEXHOJIOTUI: 3JICKTPOHMKA U KBAHTOBBIC TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NIECKON AMEKTPOHUKU

Kypc: 1

KBaJIH(UKALUS: 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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)

9KCIIEPUMEHTAJIBHBIE METOABI UCCIEI0BaHUM K KOHKPETHON
Hay4yHOM 3ajau€ W HHTEPIPETUPOBATH  IOJIYUYEHHBIE
pe3yabpTarhl

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

3HAThb:

- ocHOBHBIe TpeboBanus k O@CHU, anroputMel paboTel U MeTOABI LU(PPOBOH 00pPaOOTKU CUTHAJIOB B
OCH.

yMeThb:

- BBIOHMpaTh onTUMaNbHYIO CTpyKTypy PCU 11 KOHKPETHOH 331241, IPUMEHITh METOABI IU(PPOBOI
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 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBHIM OMpPOC 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):
*  CHCTEMaTU3UPOBaHHbIC, IIyOOKHE M TOJIHBIE 3HAHMS 10 BCEM paszeiaM y4eOHOH MporpamMMel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 32 €€ MPEeibl;
. TOYHOE HCIOJb30BAHUE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  OesympeuHoe BIAJCHUE HHCTPYMEHTapHeM Y4eOHOW IUCIMIUIMHBI, yMeHHe ero 3(QQeKTHBHO
HCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(ECCHOHANBHBIX 3a1a4;
. BBIP@XXEHHAS! CIIOCOOHOCTh CaMOCTOSITEIbHO M TBOPYECKU peEIIaTh CIOXKHBIE NPOOJIEMBI B
HECTaHIAPTHOW CUTYyalUu;
*  MOJIHOE W TIIyOOKOE YCBOGHWE OCHOBHOH M JONOJHHUTENBHOM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHOI mporpaMMOi TUCITUTUINHEI,
* yYMEHHE OPHUEHTHPOBATHCA B TEOPHUSIX, KOHIETLHUAX M HANPABICHUAX MO U3y4aeMOil AUCLUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHSIX, 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 HCIOJIb30BAHWE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU IPAMOTHOE, JIOIMUECKU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BIAJICHUEC MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EeKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIEeMBbl B HECTaHIApTHOM
CUTyalluh B paMKax yd4eOHOH NpOorpaMMbl, MOJHOE YCBOCHHE OCHOBHOW U JIOTMOJIHU "TEJIbHOU
JUTEpaTypbl, PEKOMEHIOBAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;
*  YMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 0 U3ydaeMoOM
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;
*  caMocCTosTelIbHAas paboTa Ha MPAKTHUYECKHUX, JaOOpAaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUil.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTH3MPOBAaHHbIE, INTyOOKHE U TOJHBIC 3HAHHS MO BCEM IOCTABICHHBIM BOIPOCAM B 00beMe
y4eOHON MpOrpaMMel;
*  HUCHOJIb30BaHHE HAyYHOM TEPMUHOJOTMH, CTHIMCTUYECKH TPAMOTHOE, JIOTHUECKH NpPaBUIbHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;
* BJaJICHUEC MHCTPYMEHTApHEM yueOHOW MUCLUILIMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO peIlaTh CIOKHBIE NMPOOIEMBI B paMKax
y4eOHON MpOrpaMMel;
* YCBOCHHME OCHOBHOW W JIOTOJIHUTEIBLHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,
*  yMEHHE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHUENIMAX M HANpaBICHHUIX MO H3y4aeMOU
JUCLMIUIMHE U JaBaTb UM KPUTHUYECKYH OLIEHKY C IO3ULMHM TroCylapCTBEHHOW wuieosnoruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);
* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, TaOOPaTOPHBIX 3aHITUSAX, CHCTEMaTHYECKOE
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 TCPMHUHOJIOTUU (B TOM YHUCJIC HAa UHOCTPAHHOM SI3BIKC), JIJMHI'BUCTUYCCKH U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,



° BJIaICHNEC MHCTPYMCHTAapUeM yqe6H0171 AUCHUIUIMHBI, YMCHUC €0 UCIOJIb30BATH B INOCTAHOBKE U
PCHICHUU HAYYHBIX U HpO(i)GCCI/IOHaJIBHBIX 3aaa4,

* YCBOCHHME OCHOBHOW W JIOTOJIHUTEIBLHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

® YMEHHUE OPUCHTUPOBATLHCSA B OCHOBHBIX TCOPHAX, KOHUCIIIHAX W HAIPABJICHUAX II0 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaTbhb UM KPUTHUYCCKYHO OLICHKY,

*  caMocCTosTelbHas padoTa Ha MPAKTUUYECKHX, Ja0OpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

6 6autoB — (XOPOILO):
* JIOCTATOYHO IOJHBIC U CUCTEMATU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMBI;

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

*  BJAJCHHE WHCTPYMEHTapHeM YYeOHOW AMCUUIUIMHBI, YMEHHE €ro HCIIOJb30BaThb B PELICHHU
y4eOHBIX U MPOQPECCHOHANBHBIX 33]1a4; CIIOCOOHOCTh CAMOCTOSATEIIFHO MPUMEHSTH THIIOBBIC PEIICHHS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  YMCHUE OPHEHTUPOBATHCS B 0A30BBIX TEOPHSAX, KOHLEMIMAX W HANPABICHUSAX 10 W3y4aeMOM
IUCUUIUIMHE ¥ JaBaTh WM CPAaBHUTEIBHYIO OICHKY; aKTHUBHAs CaMOCTOsTeNbHas pabora Ha
NPaKTUYECKUX, J1aOOPAaTOPHBIX 3aHATHSAX, MEPUOIUMYECKOE y4YacTHE B TPYNIIOBBIX OOCYXKICHUSX,
BBICOKHI YPOBEHb KYJIBTYPbI UCTIOTHCHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):

* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

*  HCHOJIB30BAaHME HAyYHOH TEPMHUHOJIOTHH, CTHJIMCTHYECKH TPAaMOTHOE, JIOTHYECKH IPaBUIIBHOE
U3JI0KEHHE OTBETA Ha BOIPOCHI, YMEHHE JIeJIaTh BBIBOIbI;

*  BJIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATEIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4eOHON MPOrpaMMbl;

* YCBOCHHE OCHOBHOM JINTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCHUIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUETIMAX M HANPABICHUAX [0 H3y4aeMOM
JUCLUIUIMHE U JaBaTh UM CPAaBHUTEIbHYIO OLEHKY;

*  caMmocCTofATeNlbHas paboTa Ha NMPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3adaHUH.

4 6amra — (YJOBJIETBOPUTEJIbHO), 3AUYTEHO:

* J0CTAaTOYHBIA 00BEM 3HAHUN B paMKax 00pa30BaTeILHOTO CTAHIAAPTA;

* YCBOCHHE OCHOBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOW y4eOHOM MPOrpaMMOi AUCIIUILTAHEL,

*  HCIIOJIb30BAaHUE HAYUYHOU TEPMUHOJIOTMH, CTHIMCTUYECKOE U JIOTUYECKOE H3IIOKEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIHOOK;

*  BIIQJICHHE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
CTaHJAPTHBIX (TUIOBBIX) 3a/1a4;

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

* yYMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. paboTa mOA pPYKOBOJCTBOM IIPENOAABATeNs Ha MPAKTHUECKUX, J1a0OPAaTOPHBIX 3aHATHIX,
JOITyCTUMBINA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTAaTOYHO MOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;
* 3HAHHME YaCTH OCHOBHOH JINTEPATypbl, PEKOMEHIOBAaHHON y4eOHOM MPOrpaMMOi TNCIUILINHE;

° HCIIOJIBb30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTAa HAa BONPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

* cnaboe BrajeHHE WHCTPYMEHTapueM Y4eOHOH IUCHUIUIMHBI, HEKOMIIETCHTHOCTh B PELICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLECMIMSIX M HAMPABICHUSIX HU3Yy4aeMOMU
JIMCLMILINHBI,

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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

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



. 3HAHUSl OTJENBHBIX JIUTEPATypHBIX HCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4YeOHOW MpOrpaMMoii
JIHCIHILINHDI,

. HEYMEHHE HWCIIOJIb30BaTh HAYYHYH) TEPMHUHOJIOTHIO IUCIUILIMHBI, HAJIMYUE B OTBETE TPyObIX
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 MaTepuaIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

Ilpu mpoBeneHMM SK3aMeHa oOyudarorieMycst mnpegocTtarisercs 30 MUHYT Ha MOArOTOBKY. Ompoc
oOyuaroIerocs mo OWiIeTy He JO0JKEH MPEBBIIIATh JBYX aCTPOHOMHUYECKHUX YacOB B YCTHOM W (WJIN)
MMCEMEHHOU (opme.



