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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: O6paboTka n300paxeHui
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpoduJIb MOATOTOBKH: PannorexHuKa 1 KOMIBIOTEPHBIE TEXHOJIOTUU

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
kadeapa nmpodiem nepenadu HHGOPMAIMK U aHATTN3a TaHHBIX

Kypc: 4
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 8 (BeceHHul) - nuddhepeHunpoBaHHbIi 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy cocrasuin: JI.I1. Huxonaes, kau/. Gu3.-Mar. HayK, IOIEHT

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl npodieM nepenadn nHGpopManuu U ananusa ganHaeix 31.05.2023



AHHOTANMA

3TOT Kypc — IMyTEBOIUTENh TIO OONBIIONW 00JIACTH, CBA3aHHOW ¢ IUQPPOBOH 00pabOTKONH M300paKeHHH U
BUJICOTIOTOKOB. B Hem Ha ocHOBe Mojzenell popMUpOBaHHs M300paKeHHH PacCMaTPUBAIOTCA MX KIIFOYEBEIC
CBOMCTBAa M BHYTPEHHssI CTpyKTypa. lloHMMaHHMe CBOWCTB M CTPYKTYpbl JAHHBIX IO3BOJISIET MOAOMPATH
BEPHBIC AITOPUTMUYECKHE MOAXOAbl 03 OPUEHTALUH Ha TPECKydYhe 3asiBJICHUS aBTOPOB OYCPEIHBIX HOBBIX
aNropuTMOB. B Kypce pazOupaercss HECKOIBKO KJIACCHUECKUX aJITOPUTMOB, YTOOBI TOMOYb OTOWTH OT
ATXMMHUYECKOTO TIOIX0/a M TIEPEHTH K CBOOOTHOMY KOHCTPYHPOBaHUIO. J[aH MUHHMaJIbHBIN HA0Op MPOCTEHIX,
HO THOKMX pabouumx HMHCTPYMEHTOB aHanu3a W 00paborku. OcranbHOW 00BEM Kypca 3aHMMAIOT TEMBI,
KOTOpbIE TPYIHO OTHICKaTh B OTKPBITBIX HCTOYHMKaX. Crofa BXOIAT HECKOIBKO JS(PPEKTUBHBIX, HO
MaJIOU3BECTHBIX ANTOPUTMOB (Mopdorornueckas Guiasrpanus BaH Xepka, ObicTpoe npeoOpazoBanne Xada
no bpeliau u 1p.), Teopusi aHaIM3a HBETOBBIX N300paKEHHI, a TAK)KE METOIUKU Pa3MHOKCHUS TAHHBIX LIS
BHEJIPEHUS alIPUOPHBIX 3HAHUH B TEXHOJIOTMH O0yUYCHHS MAIIHH.

1. lean u 3apa4n

Heap AucHUNIHHBI
Nzydenne coBpeMeHHBIX aIrOPUTMOB MHTEILIEKTYAIBHOTO aHAIN3a U 00pa0O0TKU H300paKeHUH.

3anayu QUCHUNIHHBI
— H3y4YeHHe Mojelnel (OpMHUPOBAHUSL, IPEACTABICHUS U HCKAXXEHHS N300paKeHHH;
— OCBOEHHE MaTeMaTHYECKOTO armapara 00padoTKu H300paKeHUH;

OCBOGHHE OCHOBHBIX alNropuTMoB 1HdpoBoii 00paboTKH,
KJIAaCCU(HUKALIUK U pacIiO3HABaHHSI N300paKESHHI.

BOCCTAaHOBJICHUS, aHaJIU3a,

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHUN U pa3paboToK

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX

HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIE,
MaTeMaTHYeCKHE METO/Ibl HCCIIEA0BAHU, U
paboTarh Ha COBPEMEHHOM IKCTIEPUMEHTATBHON

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTel
U IPyTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHON 3KCILTyaTalun

HayYHO-HCCIICI0BATEIICKON, COBPEMEHHOMN JKCIEPUMEHTAIBHON
WU3MEPUTEIbHO-aHATUTUYECKOHN 1 HAYYHO-HMCCIIEI0BATEIBCKON
TEXHOJIOTMYECKOH anmaparype (M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOM)
anmaparypsl
[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

3aKOHaMHM M TEOPUSIMH COBPEMEHHOM (pU3nKN

[MK-1.2 HMmeer rnyOokoe 3HaHWE W TMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brnageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU JUIS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIaCTIX

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)

B PE3YIBTATC OCBOCHUA JUCHUTIIINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:

H300pakeHUH.
YMETh:

METOJOJIOTHIO U TEPMUHOJIOTHIO TUCIUTUINHEL;
MeXaHNU3MBbl (POPMUPOBAHUS, IPEACTABICHNS 1 NCKaKEHNS H300paskeHNH;
MPUHLUIIBI TOCTPOEHUS AJITOPUTMOB 00pabOTKH N300pakeHU;

CTaHIApPTHBIE METONbl CHHTE3a, BOCCTAHOBICHHUS, aHAIM3a, KJIACCU(UKAIMKU U PaCIO3HABAHUS




— TPUMEHSATH Ha MPAKTHUKE N3yYEeHHBIE MOAXO0ABI U AlTOPUTMBI;

— paspabarkIBaTh U IPOrPaMMHUPOBATH CIEITUATH3UPOBAHHBIC aTOPUTMBI 00Pa0OTKH JTaHHBIX.
BIAJCTh:

- HaBBIKOM OCBOCHHsI 0OJIBIIOr0 00bemMa HHpOpMaIHH;

- HaBBIKAMU IMOCTAaHOBKH HAYYHO-HCCIICAOBATEILCKUX 3aja4 U HABBIKAMH CAMOCTOSITEIbHOW PaOOTHI.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATEIIFHYIO paboTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 AHanu3 n300paskeHUH. 8 8 8
2 Beenenne B 00paboTKy N300paskeHUHA. 2 2 2
3 BoccranoBienne n300paxeHu. 8 8 8
4 O06paboTka n300paskeHU. 8 8 8
5 @®opmupoBaHue M IpPEACTaBICHHE 4 4 4
H300pakeHUH.
Hroro yacos 30 30 30
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 8 (Becennuit)
1. AHanu3 n300paxKeHHUIA.

YacrorHpli aHanmu3 u Quisrpanus curHana. Dypee-ananus. [IpeoOpazoBanue Dypbe ¢ OKHOM.
Bcemeck (wavelet) -ananu3. YactoTHO-BpeMeHHOe okHO. [IpeoOpazoBanne Xaapa.

Knaccuduranuss m3o0pakeHuii. AHaln3 IBETOBBIX paclpeesieHuil. MHBapuaHTHBIE ONMUCAHUS
HU300paKeHUsL.

Jlokanuzaumsa  oOwvekToB.  Koppemsiumonusii  aHanu3.  OpueHTanust o0bekToB.  bwicTpoe
npeobpasosanne Xada. OO0o0mEHHOE mpeobpazoBanne Xada. WneHTuduranus OOBEKTOB.
Anroput™M OuUHaMH4YecKod TpaHcdopmauumu BpeMeHHON mkanbl. llonck ocoObix Touek. OcoOble
TOYKH, WHBApHAHTHbIE K MacmrabupoBanuto. ComocTaBieHne Hu300pakeHHH. MakcuMaiabHOe
B3BEILIEHHOE TApOCOYETaAHUE.

OObexTHas cerMeHrauusi u3o0pakeHuil. LlBeroBas cermeHrtanus. TekcTypHas cerMeHTalusl.
CrpykrypHblii TeH30p. @unbrpel ['abopa. Beigenenue rpannn. Meton Kanufu. [paHudHbIi TEH30D.
3aMbIKaHWE TpaHUll. AJTOPUTMBI MOMCKAa KpaTdaimiero myTd. Metox BomopasaenoB. MeToauku
CIMsIHUS obnacTel, pazpe3anusi obacTell, COpeBHOBaHHUS OOJIACTEH.

Cxarue m3o0paxenuit. Cxxarue 6e3 nmoreps: RLE (PCX, TIFF), Xaddmana (TIFF), LZW (TIFF,
GIF, PNQG), apudmernueckoe koaupoBanue. Cxarue ¢ TOTEpSIMHU: KOCHHYCHOE TpeoOpa3oBaHHE
(JPEG), Bcneck-npeoOpaszoBanue (DjVu). Cnenuanusuposannsie anroputmbsl: CCITT Fax 4, DjVu.

2. Brenenne B 00pabOTKy M300pakeHUH.




[Mpumepst n3o0paxenuii. [locTanoBku 3agad 00paboTku n300pakeHwit. [lpuknamHeie 00IACTH.
Maremarndeckuii  ammapar: JJIEMEHTHl  JUHEWHOW  anreOphl, JHUCKPETHOW  MaTeMaTHKH,
MaTeMaTU4YecKOM  CTAaTUCTHKH, YHUCIEHHBIX METONOB, TEOPUH CIIOKHOCTH  BBIUHCIICHHIH,
WHTETPaJbHBIX TpeodpazoBanuii, nuddepeHnaibHpIX YpaBHEHUH B YaCTHBIX TTPOU3BOIHBIX.

Cpena umcnennoro moxenupoBanusi MatLab/Octave. Ilaker o0pa®otku wuzoOpaxenuid Image
Processing Toolbox.

3. BoccranoBiieHue n300pakeHui.

3amaua oOparnienus amnapatHod ¢pyHkimu. Pedokxycuposka. Tomorpadusi.

3anmaua mrymonoaasicHus. HopMaabHbBIN, MMIYJIBCHBINA U IEPUOANICCKUH (Myap) IIyM.
Anrebpanuecknuii meroi. BuuepoBckas duibrpanus. baitecoBckuit momxon. Mopdonorndckuii
HOZIXOZI.

CraxxuBaHMe ¢ COXpaHEHHMEM rpaHull. MeauanHas ¢uiasTpanus. B3pemennas meauana. beictpas
MeIuaHHas (QUIbTpalus. AJanTHBHBIE AITOPUTMBEL. AHH30TporHas muddysus. bunarepanpHas
¢dunbTpanus.

PexoHCTpyKIMS 1O TCeBJONAIIacuaHy. Busyanusanus MyIbTHUCIIEKTPAJIbHBIX HM300pakKeHUI.
MackupoBaHH€e TPaHHUII.

4. O6paboTka n300pakeHUi.

Casur u nmoBopot n3o0paxenus. MacmradupoBanue. AQGUHHOE U IPOESKTUBHOE MIPEOOPa30BAHUS.
[Ipobnema MoBTOPHOM JAUCKPETH3AIINH.

Ceéprku. Beruucnenue cBéprok uepes bII®. beicTprie cBEPTKH ¢ monmuHOMaMu. Anroputm [epuie.
Huddepennmupobanue n3odpaxenus. [lcesnorpaauent Ju 3eH3o.

Mopdonornyeckue omnepanuu. Pasmbikanue (opening) u 3ambikaHue (closing). Anroputm Ban
Xepka.

3amaua useropenykuuu. Meron K-cpennux. Meton meananHoro cedeHus. MeToa BOCBMEPHUYHOTO
nepesa (quad-tree). Kimactepuzanus B 1BeToBoM npoctpancTse. DopMoBKa mryma.

3amaua 1Beroknaccupukanuu. buHapmzanms nzoOpakeHuil. MeTonbl MI00ANBHOM, JTOKANBLHOW W
ajganTUBHOM OmHapm3anuu. Meton nByx cpegux. Merog Otcy. Meron Hubmaka. Heuérkas
OuHapu3anus. buHapuzaius oTHOOUTHBIX U300paKEHUH.

5. ®opMupoBaHHE U TIPEACTaBICHAE N300PAKCHU.

IIpunnuner nerHoro 3peHus. CHekTpajlbHOE M LBETOBbIE IpocTpaHcTBAa. CHCTEMBI IBETOBBIX
koopauHat XYZ, CIE Lab. Peructpauns nzodpaxenuii. Lisetossie cucrems RGB, HSI.

PactpoBoe  mpencraBnenue. IlpusHakoBoe — mpencrasienue.  OOBEKTHOE  («BEKTOPHOE»)
npencrasineHue. OpHobutHbie (4€pHO-Oenbie) n3o0paxkeHus. CkanspHbie (cepble) HM300paskeHHs.
Bekrophbie (11BeTHBIC) H300paxkeHus:. MyapoBblid 3P eKT.

[Mnockue wm300paxenus. OcHoBbl 1BertocMenicHus. llBeroBas cucrema CMY(K). 3akon
Byrepa-Jlamb6epra-bepa. M300paskenust TpéxmepHbIX 00bekTOB. JInHEeiiHAas Moaens GopMUPOBaHUSI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYueOHast ayuTOpHs, OCHAIIICHHAS! MYJIbTHMEAMHHBIM 000py/IoBaHHEM (MIPOESKTOP WIIK TIa3MEHHAsI
TMaHeNb ), JOCKOH.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Hudporas o6padoTka n3obpakenuii [ Texct] : [yueb. mocobue s By3oB] / b. Sue ; ep. ¢ anm. A.
M. Usmaiinosoii .— M. : Texnocdepa, 2007 .— 584 c.
¢doHp muTeparyphl Kadeapsl
2. T'oncanec P., Bync P. Ludposas o6paboTka nzobpaxenuii. M.: Texnocdepa, 2006. - 615 c.
3. fue b. Hudposas o6paboTka m3obpaxennii. M.: Texnocdepa, 2007. - 584 c.



JomnonHurensHas aureparypa

¢doHp muTeparyphl Kadeapsl
2. Iparr V. Hudposas odpadboTka n3odpaxkenuit. B 2-x . M.: Mup, 1982. - 790 c.

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

1. http://lib.mipt.ru — snekrponHast Oubiaroreka dusTexa.
2. http://www.edu.ru — penepanbHbiil mopran «Poccuiickoe 00pazoBaHue).
3. http://benran.ru — 6uOIMOTEKA MO €CTECTBEHHBIM HaykaM Poccuiickoit akajieMun Hayk.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIAIO
MpEe3EHTALUN.

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

CTyneHT, M3ydYaromuii JUCIUILUINHY, JOJKEH, C OJHOH CTOPOHBI, OBIQJETh OOIIUMHU MOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.
B pesynbrare u3yyeHUs AUCUUIUIMHBI CTYACHT MOJKEH 3HATh OCHOBHBIE OMNPECICHUS, MHOHSTHS,
METOJIOJIOTHIO U TEPMUHOJIOTHIO, IPUHITUIIBI TOCTPOEHUS aITOPUTMOB.

VYenemrHoe 0cBoeHHE Kypca TpeOyeT HalpsKeHHOM caMOCTOSITEIbHOM paboThl cTyeHTa. B mporpamme
Kypca OTBEICHO MHHMMQJIBHO HEOOXOIMMOEe BpeMs Juid paboTel CTyleHTa HajJ TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

- YTEHHE ¥ KOHCIICKTUPOBAHUE PEKOMEHIOBAaHHOM JIMTEPaTyPBI;

- mpopaboTKy ydeOHOro Marepuana (IO KOHCTIEKTaM 3aHSATHH, y4eOHOW W HAay4dHOW JHTEpaType),
MIOATOTOBKY OTBETOB HAa BOIPOCHI, NMPEIHA3HAYCHHBIC JJISI CAMOCTOSITEIBHOTO W3Y4YEHUs, PEIICHUE
3ajad;

- MOJTOTOBKA K U (HEPEHITUPOBAHHOMY 3aUeTy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIMBUYaJIbHBIX KOHCYIIBTALUH.

BaxxHo no0uThCcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPYIHCHUU W3YyYEHHs OTACIBHBIX TEM, BOIPOCOB CIEAyeT oOpamiartbCs 3a KOHCYJBTAIMAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: J.I1. Hukomaes, ka1, Qu3.-Mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKUE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodecCHOHANBHOW JKCIUTyaTaIluu

HAYYHO-HCCIICI0BATeIIbCKOM, COBPEMEHHOM 9KCIEPUMEHTAIBHOMN
HU3MEPUTCIIbHO-aHAJIMTUICCKOU U Hay‘lHO-PICCJ’IeZ[OBaTenLCKOfI
TEXHOJIOTMYECKOI armaparype (M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOM)
anmaparypsl
IIK-1.1 Bnageer  QyHIaMeHTaNbHBIMH  TIOHSTHSIMH,

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUICCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

3daKOHaMHU U TCOPUAMUA COBpeMeHHOﬁ (1)I/I3I/IKI/I

[IK-1.2 Hmeer miyOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

[IK-1.3 Bnageer kyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

I[IK-1.4 VYmeer cTpOUTh MAaTEMAaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus auciuiuinabl «O0padoTka n300paxeHniny 00yJaroInuics T0JKeH:

3HATb:

METOHOJIOTHUIO U TCPMHUHOJIOTUIO JUCHUIUINHBI;

— MeXaHU3MbI (POPMHUPOBAHHUS, TIPEICTABICHUS U NCKAKESHUS N300paKEeHUIT;
— TPUHIUIBI TOCTPOSHUS alITOPUTMOB 00pPaOOTKH U300PAKEHHIA;

M300pakeHUH.
yMeThb:

CTaHAAPTHBIC MCETOABI CHUHTC3ad, BOCCTAHOBJICHUA, aHAJIN3a4, KJ'IaCCI/I(l)I/IKaL[I/II/I U pacClo3HaBaHUs

— TNPUMCHATH HAa NPAKTHUKE U3YUCHHBIC ITOAXO0Abl U AJITOPUTMBI;
- pa3pa6aTLIBaTB " OporpaMMHUpOBaTh CIICHUAIIN3UPOBAHHBIC aJITOPUTMBI 06pa6OTKI/I JaHHBIX.

BJIaJeTh:

- HaABBIKOM OCBOCHUS OOJBIIOr0 00beMa HH(bOpMaHHH;
- HaBbIKaMH IMIOCTaHOBKH HAYYHO-HUCCJICAOBATCIIbCKUX 3a/1a4 1 HaBbIKaMH1 CaMOCTOSITEIIbHOU pa6OTLI.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

dopmupoBaHue U300paKEHUH.

[Ipencrasnenue n300pakeHU.

e AN O M

Cria)xuBaHu€e C COXpaHEHUEM I'PAHULL.

JucnurmHa o0paboTKu n300paxeHuid. [[puMepsl, TOCTaHOBKH, TPHUIIOKEHUSI.
N3o06paskeHus MIOCKUX M TPEXMEPHBIX O0OBEKTOB.

OnHOOUTHBIE, CKATISIPHBIE U BEKTOPHBIC H300pakeHUSI.
[ToBopoT 1 MacTabupoBaHue H300paKEHUSI.

JuddepeHnmpoBanue cKanspHbIX U BEKTOPHBIX H300paKeHUH.

9. 3anmaua BETOPEAYKIIMH: METO/IbI, UX CBOWCTBA.

10. 3amada oOpanieHus anmaparHoi (GyHKIIHH.

11. OcHOBHBIE METO/IBI BOCCTAHOBJICHHUST N300PaKEHHI.

12. Bemreck-ananus.

13. Knactepuzanus B IBETOBOM MTPOCTPAHCTRBE.




14. Cxxatue 6e3 moTepb.
15. Cxarue ¢ moTepsiMH.
16. Criernann3upoBaHHbIE TOKyMEHT-OPUEHTHPOBAHHBIE aJITOPUTMEI.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

MaremaTH4ecKHii anmapar, cpeibl pa3paboTKu.

[IpuHLIMTIBI 3peHNS YeTTOBEKA U PErHCTpalry N300paKeHUH TEXHUUECKUMHU CPEICTBAMH.
OCHOBBI LIBETOCMEUICHHUS U JIMHEHHAs MOAENb (POPMHUPOBAHUSI.

PactpoBoe, npuszHakoBoe u 00BEKTHOE MPEICTABICHHUE.

CriekTpalibHOE U LIBETOBBIE POCTPAHCTBA, CHCTEMBI LIBETOBBIX KOOPIMHAT.

O6paboTka n306pakeHu.

CBépTKH, B T.4. OBICTpHIE.

AN i

Mopdonoruyeckue onepanuu, B T.4. ObICTpEHIE.

9. IIpeobpazoBaHre N300pAKCHHUIA.

10. Metonb! m1o0ansHOM, TOKAIEHON U aJalTHBHONW OMHApU3aIiy H300paKEeHUH.
11. BoccTanoBneHnue u300paxeHui.

12. 3amaua nryMoroaaBieHusl.

13. YacroTHblil aHanu3 U QUIBTpaLMs CUTHATA.

14. Knaccudukauns n3o0pa>keHH.

15. AHanu3 UBETOBBIX pacIpee/ICHUI.

16. IuBapuaHTHBIE OMUCAHUS U300paKEHUSL.

17. Unentuduxarus 00beKTOB Ha N300pakeHUN.

18. KoppensiMOHHbBIN aHaTu3.

19. O606ménHOe peodpazoBanue Xada.

20. OObeKTHAas, IBETOBAsA U TEKCTYPHAsI CETMEHTALSI N300pasKeHUH.
21. OcHOBHBIE METO[BI, B T.4. aHAIU3UPYIOLIHE Kpasl.

22. Cxarne n300paskeHUH.

Kputepun onennBanus

Onenka omnyHO (10) BBICTaBISICTCS CTYIEHTY, TOKAa3aBIIEMYy BCECTOPOHHHUE, CUCTEMAaTU3UPOBAaHHbIC,
nryOokue 3HaHMS y4eOHOM MporpaMMbl JUCHUIUTUHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM MpeaMeTHOH
00JIaCTH, IPOJIEMOHCTPHUPOBABLIEMY YMEHHE YBEPEHHO M TBOPUECKHU NPUMEHSTHh WX HA MPAKTHKE MPH
pelLIeHNN KOHKPETHBIX 3aj1a4, CBOOOHOE U IPaBIIIbHOE 000CHOBAHNE MIPUHATHIX PEIICHHH.

Onenka omM4HO (9) BBICTABISETCS CTYICHTY, MMOKa3aBLIEMYy BCECTOPOHHHUE, CUCTEMAaTH3HPOBAaHHbBIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO NMPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U NMPaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.

OueHnka OTIIMYHO (8) BBICTABISAECTCS CTYACHTY, [TOKAa3aBIIEMy CHCTEMAaTH3MPOBAaHHbIE, TNTyOOKHEe 3HAHUS
y4eOHOH MpOorpaMMbl AMCLUUIUIMHBI M YMEHUE YBEPEHHO NPUMEHSTh MX Ha MPAKTUKE NMPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHNUH, C HEKOTOPBIMU HEZ0UeTaMu.

OHGHKa XOopo1Io (7) BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Onenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, TPaMOTHO W TIO0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

Onenka xopomio (5) BBICTaBIAETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepual, IPaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIYCKaeT B OTBETE
WIH B PELICHUH 3a7a4 JOCTaTOYHO OOJIbIIOE KOJTMUYECTBO HETOYHOCTEH.

OneHka yIOBIETBOPUTEIbHO (4) BBICTABISICTCS  CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJLOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIEN0BATEIBHOCTH B U3JIOKEHUH MPOTPaMMHOTO Marepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYJIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENIBLHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

OueHka HeyaoBIeTBOPHTENLHO (1) BBICTaBISCTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHmpoBaHHBIN 3a4€T MPOBOAUTCS B YCTHOH Qopme.
[Ipu nmpoBeaennu yctHoro nuddepeHunpoBaHHOTO 3adeTa oOydaromemycs npegocrasisercsa 30 MUHYT
Ha [OrOTOBKY.

Bo Bpems mnposenenus auddepennupoBaHHoro 3adera  oOydaromipecs MOTYT TIOJb30BaThCS
IpOrpaMMON TUCHUIUTMHEI, @ TAKXKE CIIPABOYHON JINTEPATY PO, BBIYUCIUTEILHON TEXHUKOM.



