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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: OcHoBbI 1M POBOI 00PabOTKH N300paKEHUH
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpoduJIb MOATOTOBKH: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
Kadeapa MepcreKTUBHBIX TEXHOIOTUIT U1 CUCTEM 0e30I1acHOCTH

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: J1.B. Pyban, npenonasarens

[Iporpamma obcyxeHa Ha 3aceqanny Kadenpsl NEPCIEKTUBHBIX TEXHOIOTUN AJis cucteM Oe3omacHoctr 19.03.2024



AHHOTANMA

OnHOCceMeCTpOBBI KypC, pacCUMTaHHbBIH Ha NIyOOKOE€ O3HAKOMJICHHE CiyllaTeled ¢ NpUHOUIAMH |
MeToaMu 00pabOTKM M aHaju3a LHU(POBBIX H300paKEHUH, B YaCTHOCTH, LHUQPOBBIX H300paKEHU,
MOJTY4EHHBIX CPEICTBAMH JUCTAHIMOHHOTO 30HANPOBAHUS 3eMJIM U3 KOCMOCA.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

* (¢opmupoBanue (yHIaMEHTAIHHBIX 3HAHUH B 00JaCTH METONOB 00pabOTKM M aHaIn3a IMU(POBBIX
M300pakeHH, TIONYYECHHBIX CPEJICTBAMH JMCTAHIIMOHHOTO 30HIMPOBAHUS 3EMIIH, CO3J]aHHE OCHOBBI
JUTSL TIOCJISIYIOIIETO U3YUYCHS U IIPOBEIEHUS CAMOCTOSTEIBHBIX HCCIIEOBAHUH B 3TOH 00JIacTy.

33]13‘[1/[ JAUCHUIIINHBI

*  pHOOpETCHHE TEOPETHUYECKUX 3HAHMK B 0OJacTH IUQPpPoBOH 00pabOTKH W aHANM3a JUCKPETHBIX

H306pa)K6HI/II>'I OPUMCHUTCIBHO K
30HAUPOBAHUS,

3aZladaM  U3Yy4YCHUA 3emMiun

cpeacTtBaMu JUCTAHIHUOHHOTO

* npuoOpeTeHUe MPAKTHUYESCKUX HABBIKOB B 00NacTH HHU(POBON 00pabOTKM M aHaIN3a JUCKPETHBIX
n300pakeHH COBPEMEHHBIMU TIPOTPAMMHO-TEXHHYECKHMHU CPEICTBAMH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

VYK-1.1 Ananuzupyet npoOJIEMHYIO CUTYaLHIO KaK CHCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 Pa3pabarsiBaeT CTpaTeruro JOCTHKEHUS

[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpeaBUAS PE3YNbTaT KaKIOr0 M3 HUX U OLEHUBAas HX
BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B o0sacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npoeCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MEeXANCLIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHuK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON IeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccroHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHoHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CriocobeH BeIOMpATH U (MIIH)

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns




paspabarbiBarh noaxosl K pemeHno TunoBbix |OITK-3.2  CnocobeH ucmonb30BaTh HCCIENOBATEIBCKHE
1 HOBBIX 33724 B 00macTi npoecCHOHaIbHOM |METOABI NPU PELICHWH HOBBIX 3a/1ad, NPUMEHsS 3HAHHS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pas3IuUHBIX 00JIACTAX HAyKH (TEXHUKH)

OrpaHHY4CHMA PA3INIHBIX MCTOIOB PCIICHUSA OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU

METOHAaMU PCIICHUA, NIOHUMACT U YUWUTHLIBACT HA IMPAKTUKE
I'paHUIbl IPUMCHUMOCTH ITOJYYACMbIX peH_IeHI/Iﬁ

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb:

YMETB:

* TOHATHE HU(PPOBOTO N30OPAKEHHS;

* OCHOBHBIE TEXHHKO-METOI0JIOTHYECKHE MOXO0ABI K 00padoTKe NU(POBBIX H300PAKEHHIA;

* OCHOBHBIC METOJIbI aHAJIHM3a H(PPOBEIX H300PAKCHUIA,

* OCHOBHBIE MOHATHSA, ONPEIEICHUS, MAaTeMAaTHYeCKUE MPUHIMUIIBI U (HOPMYJIBI, UCIIOIb3yeMbIe MPU
00paboTKe 1 aHANIN3bl HU(PPOBBIX N300paKEHHIA;

*  OCHOBHBIC HANpPaBJICHUS MPUMEHEHHs IM(POBBIX N300paKEHHUN, MOTYUYEHHBIX TUCTAHIIMOHHBIMHU
METOJJaMH CITyTHUKOBOHU H a3p0(hoTOrpaduuecKoil CheMKH.

* [PUMEHATh HA MPAKTUKE OCHOBHBIC TNOHATHS, (U3UKO-MATEMATUUYECKUE MOACTH M METOIbI
00paboTKU U aHaJH3a H300paKEHUH;

* OCBaMBaTh COBPEMEHHOE IPOrpaMMHOE 00ecIeYeHne, MpeaHa3HaYeHHOE Il 00paOOTKH HU(PPOBBIX
M300paKeHMIA;

* (hopMyaHpOBATh MOCTAHOBKY 33/1a4¥ B OOJIACTH aHAJIM3a N300pakeHHi MpH paboTe ¢ MarepualaMu
JAMCTAHIIMOHHOTO 30HAUPOBAHMS 3EeMJIH;

. OCBaMBaTh HOBBIC IPEIMETHBIC OOJIACTH, TEOPETHYECKHE IOIXOAbI M DKCIEPUMEHTAIbHBIC
METOJ/IUKH, CBSI3aHHbBIE ¢ 00pabOTKOM 1 aHATH30M U300PaKCHU;

* pa30uBarh aNTOPUTMBI 00OPAOOTKH M aHAIIN3a H300PAKECHUI HA OT/CIHHBIC IIIaTH.

BJIAJIETh:

*  HaBBIKAMH yCBOEHHS OOJBIIOTO 00beMa MEXAUCIUILTMHAPHOW MHQOpMAIMU B o0nacTH (Gpu3muku
armocepbl, aHanmmza W OOpabOTKM HM300paKeHWH, MaTeMaTWKH, TEXHOJIOTHH IUCTAHIIMOHHOTO
30HIUPOBAHUS, HAYK O 3eMIIe;

* HaBBIKAMH MTOCTAHOBKH M PEIICHHS TEMaTHYECKUX 33/1a4 B MPEJIMETHOW 00JacTH AMCTAaHIMOHHOTO
30HIMPOBAHMUS;

*  HaBBIKAMH HCIIOJIb30BAHUS MAaTEMaTHYECKOr0 W MPOrPaMMHOTO MHCTPYMEHTApusi, MPUMEHHMOTO
JUTs 00pabOTKY M aHAJIM3a U300paKEHUH.

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

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OcHoBbl M(poBOIt 00pabOTKH 1 aHATN3a ’ 12
H300pakeHUH.
Monenmu  JgaHHBIX H  MPOCTPAHCTBO
2 MPHU3HAKOB B aHAJIM3E HM300paXKeHHUS, 4 12
peoOpa3oBaHme U300pKEHUH.
3 AHanu3  M300paKeHUS  MOCPEICTBOM 4 12
KJIacCU(DUKAIINY.
[TpocTpaHCTBEeHHO-CTIEKTpAIbHAS
4 CerMEHTalud M HEHpOCeTeBOM aHamu3 4 12
HU300pakeHUsL.




Pemienne otpacneBbix 3amau oOpabOTKH
5 JAHHBIX AUCTAHLIMOHHOIO 30HIMPOBAHUSA 16 12
3emin.

Htoro yacos 30 60

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. OcuoBbl LM poBoit 00pabOTKK M aHaTIN3a U300pAKEHUH.

1.1. 3amaum kypca. Ilpeamer umdpoBoit 00paboTKu wu300pakenuii. [lpuMepsl NpuUMEHEHUs
uupoBoil 00pabOTKM H300pakeHH B pa3iuyHbIX obOnactsax. dopmupoBaHHe W NPUMEHEHHE
M300pakeHU: M300paKeHHs CQOPMUPOBAHHBIE MPH TIOMOIIM TaMMa-ydei, PEHTTEHOBCKHE
N300pakeHHst, M300paKCHUS B YABTPa(UOIETOBOM [HMAlla30HE, B BUAMMOM U HH(PPAKPACHOM
IMana3oHe, B MHKPOBOJHOBOM JMama3oHe, B JHala30HE pPaJHOBONH, JApPYrHe CHOCOOBI
(dopmupoBanus uzo0paxkeHnid. CTaauu ¥ KOMIIOHEHTHI HU(PPOBOK 00pabOTKN N300PAKEHUH.

1.2. OcHoBbl Teopun 1nBera. LlBeroBoii cuaTe3. llBeToBhie Momenn: RGB, CMY u CMYK, HSL
O06paboTtka n3obpakeHuit B nceiorBerax. OCHOBBI 00pa0OTKH IBETHBIX M300paxxeHui. [[BeToBbIe
npeoOpazoBanus. CrekrpaibHble 00pa3bl 00beKTOB. KpuBbie criekTpanbHO# siprkocTu. CerMeHTanus
n300pakeHusl, OCHOBaHHAs Ha I[BETE.

1.3. Jluckperm3auusi W KBaHTOBaHHME H300pakeHUs. DyHJaMEHTaNIbHBIE OTHOIICHHS MEXKIY
MUKCENAMUA. MaTteMaTHUeCKUil ammapar, NPUMEHSEeMblii B TUPPOBOK 00pabOTKe H300pakeHUH:
MOYIEMECHTHBIE W  MarTpH4HbIC OIEpalMd, JMHEHHbIE ¥  HEJIMHEHHbIE NpeoOpa3oBaHMA,
apuMeTHUeCKue  OIepalud,  TEOPETUKO-MHOKECTBEHHBIE M JIOTHYECKHE  OIEpaluH,
MPOCTPAHCTBEHHBIC OTIEPAIMH, BEKTOPHBIC H MAaTPHYHBIC OTIEpalny, MpeoOpa3oBaHus N300pakeHHH,
BEPOATHOCTHBIE METO/IBI.

2. Mopnenu AaHHBIX W IPOCTPAHCTBO IIPH3HAKOB B aHAIM3€e H300pa)KeHHs, INpeoOpa3oBaHUE
H300pakeHUH.

2.1. Mogenu pnanHbIX. OAHOMEpHBIA CTATUCTUYECKUMH aHanu3 u300paxeHud. [wucrorpamma,
HOopMallbHOE pacnpeneneHue. KymynstuBHas ructorpamma. CTaTUCTHYECKUE XapaKTEPUCTUKH.
MHOroMepHBI CTaTUCTHYECKUH aHanu3 u3o0paxeHnid. CBelreHMEe MHOTOMEPHOH 3amadu 710
onHoMepHOU. IIpocTpaHCTBEHHBIM  CTaTUCTUYECKUN  aHanu3 JaHHbIX. [IpocTpaHcTBEHHAs
KOBapHauus ¥ KoBapuanuoHHas QpyHkuus. Marpuna coueranuil. @pakraibHas FeOMETPHsL.

2.2. TlpocTpaHcTBO mNpuU3HAKOB. MeTon MIaBHBIX KOMIOHEHT. CreKTpalbHble MpeoOpazoBaHUs
cHUMKOB. IIpocTpaHcTBeHHBIE MpeoOpa3oBaHuss CHHUMKOB. Mopdonoruueckas o0OpaboTka
n3o0pakeHuii. BeliBners n kparHoMaciiTabHast 00padoTKa.

3. Ananu3s n300paskeHust MOCPEACTBOM KiacCH(pUKaIInK.

3.1. TIlpoumecc knaccudukanmu wuzodOpaxkenus. [logdop ™arepuasioB mnst kiaccuuKaiuu B
3aBUCHMOCTH OT pemraeMod 3amadu. [loHsTHe cxoncTBa OOBEKTOB B IMPOCTPAHCTBE IPU3HAKOB.
Kectkas n msarkas knaccudukanusa. Beinenenne mpusHaxoB. Kiaccudukarust nemm@poBOYHBIX
npusHakoB. [Ipumeps! gemmppoBOYHBIX TPU3HAKOB.

3.2. Oo06yuenne xkinaccupukaropa. Konrponupyemoe oOydenue. AHanW3  pa3ie’IMMOCTH.
Hexonrpomupyemoe oOydeHue. Anroput™ kiactepusanuu mertonoMm K-cpemnmx. ['mOpumHoe
KOHTPOJIUPYEMOE/HEKOHTPOJINPyeMOe 00ydeHHeE.

3.3. Hemnapamerpuueckas knaccupukanus. Kmaccudpukarop cpe3oB cnoeB. Kiaccudukarop Ha
OocHOBe aHamm3a rucrorpammbl. Kilaccupukarop Ommkaiimmx — cocenedd.  Kiaccudukarop
HCKYyCCTBEHHOW HEWPOHHOW ceTh. ANTOpUTM 0OOpaTHOro pacmpocTpaHeHus. [lapamerpuueckas
kinaccuduranus. OneHka napaMeTpoB Moaenu. JuckpuMuHanTHele GyHKIuH. Moaens HopMaabHOTO
pacnpenenenus. Kimaccudukarop Oivkaifinero cpetero.



3.4. JlonojHUTENbHBIE METOAbI 00paboTKH LU(POBBIX H300paKeHUH. AJTOPUTMBI OOHAPYKEHUS
n3MeHeHnH. MHOro30HaabHbIE MHAEKCHl U PAacTpoBas KaJbKylsauusa. buHapHas kimaccupukanus mo
MPUHLUITY MAaKCUMaJIbHON SHTPOIHH.

4. HpOCTpaHCTBeHHO—CHeKTpaﬂLHaﬂ CCrMCHTANus 1N HeﬁpOCGTGBOﬁ aHaJIn3 I/1306pa)K€HI/I$I.

4.1. TlpocTpaHCTBEHHO-CIIEKTpajbHass cerMeHTanus. HapamumBanue o6Onacteil. CermeHTarus
MHOTOKaHaIbHOTO u300paxkenus. Ilapamerpel cermentrauuu. [locTobpaborka pes3ynbraToB
CerMEHTAallUH.

4.2. Pacrio3HaBaHME HA OCHOBE METOJIOB TEOPUHU NPUHATHS perieHni. CTaTUCTHYECKH ONTUMANbHbIC
knaccudukaropsl. Heliponnsie cetn. [Ipenmochuiku HeipoceTeBoro aHanuza. HelpoHHBIE ceTH
bumona. Hefiponnsie cern Koxonena. Otobpaxenne CamMMOHa.

5. Pemenue OTPACJICBBIX 3ada4 O6pa6OTKI/I JAaHHBIX JTUCTAHITUOHHOTO 30HAUPOBAHUS 3eMiIH.

5.1. Ludpoass 0OpabOTKa M aHAIM3 CITyTHUKOBBIX H300paKCHMH Uil HYXKI arpapHoOro Cekropa
KOHOMHUKH H CEJIbX03TOBAPOIPOU3BOIUTENICH.

5.2. ludposas 06paboTka M aHANMU3 CIYTHUKOBBIX HM300pa)KEHWH JUIsi MOHUTOPHHTA MOPCKHX
aKBaTOPHUI M UX DKOJOTHYECKOW 0OCTaHOBKH.

5.3. Ludposas 00pabOTKa 1 aHAIN3 CITyTHUKOBBIX M300paKCHUI TIPU MOHUTOPHHTE JIECOMOKPBITHIX
IJIOIAAEH U OLICHKE JIECOM3MEHEHUM.

5.4. Hudposas 006paboTka U aHAN3 CIYTHUKOBBIX M300paXKeHHN U a3po(OTOCHEMKH MPU aHATN3e
TOPOZCKOH 3aCTPOMKY U €€ JUHAMHUKE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0MMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yuebOHas ayauropus. IlepcoHanbHble KOMIBIOTEPHI U MYJIBTHMEANHHOE 060pyioBaHue (IIPOEKTOP,
9KpaH, UHTEPAKTHBHAS JOCKa).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Lludposas obpaboTka n3odpaskeHnH, IeKTpoHHAs Bepcus nedarHor myonukamuu / P. [oHcanec, P.
Bync. — Mocksa, Texnocdepa, 2012
2. OcHOBBHI TUCTaHIIMOHHOTO 30HAupoBanus [Tekcr] / VY. Puc ; nep. ¢ anmt. M. b. Kaydmana, A. A.
Ky3smuuepoit - M. Texunochepa,2006
Jlureparypa u3 Gonna kadeapsi:

1. Kamxnukos 10.9., Kpasuosa B.U., Tyrybanuna O.B., AspokocMudeckue METOIbl reorpapuueckux
uccienoBanuii. Bropoe nznanue. Mocksa, M3narensckuii eHTp «Axagemus». 2011.

JomnonHurensHas aureparypa

1. JlucranimonHoOe 30HIupoBaHre. Mojenn U MeTofibl 00paboTKu n3obpaxenunit [Teker] / H. A.
[osenrepar; nep. ¢ anr1. A. B. Kuptommna, A. U. Jembsianakosa - M. Texnocgepa,2013

Jlureparypa u3 Gonna kadeapsr:

1. ®opcaiit J[.A. ITonc XK., Komnsiorepaoe 3penue. CoBpeMeHHbIi moaxoa. Mocksa, M3garenscTBo
Bunesamc. 2004.

2. Konaparbes A.B., MeToabl 06paboTku nnpoBoil MHOTOCTIEKTPAILHOW CITy THUKOBOW WH(pOPMAIINH.
Cankr-IlerepOypr, Uznarensctso PITTMU. 1997.

3. Kpasnosa B.1., ['enepanuzaiust a3poKOCMUYECKOT0 H300paXKEHUs: KOHTHHYAJIbHbIC U TUCKPETHBIE
cHuMku. Mocksa, U3narensctBo MockoBckoro Yuusepcuteta, 2000.

4. Hoggar S.G., Mathematics of digital Images. Cambridge, Cambridge University Press. 2012.

5. Kohonen, T., Self-Organizing Maps. Third extended edition. New York, Springer-Verlag Press.
2001.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. http://www.imageprocessingplace.com/ - caiiT, mocBsIeHHbIN UPPOBOIT 00paOOTKE N300pAKECHHIA
2. http://geo.mipt.ru/gva-group - 3JeKTPOHHBIN 00pa3oBaTenbHbIN pecypc kadenpsr CYMI'D

3. http://earthexplorer.usgs.gov/ - karajaor TaHHBIX JUCTAHIIMOHHOTO 30HAUpoBanus 3emun USGS

4. http://www.edu.ru — penepanbhbiii mopran «Poccuiickoe 00pazoBaHue).

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[MakeTs! oucHOTO TIporpamMmuoro obecneuenust Microsoft Office (Word, Excel, PowerPoint).
9. MeTonuueckue yKazanus 1J1s 00y4al0UIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

VYeneniHoe OCBOEHHE JWCHIUIUIMHBI TPeOyeT HamNpsHKEHHON caMOCTOSTENIhHOH paboThl cTyneHTa. B
porpamme Kypca IpuBeACHO MUHUMAIILHO HE0OX0AUMOE BpeMsl st pabOThI CTy/IeHTa HaJl TEMO.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

- MpopaboOTKy yueOHOT0 MaTepuaa 1o KOHCIEKTaM U MaTepraiaM 3aHsTHIA,
- YTEHUE ¥ KOHCTIEKTUPOBAaHUE PEKOMEHIOBAHHOU JTUTEPATYPHI;

- pa30op PUMEPOB U 3aja4, MPEIIAraeMbIX CTyICHTAM;

- MIOATOTOBKY K 3aHATUSAM U TP PEepeHINPOBAHHOMY 3a4ETY.

PyKoBOACTBO M KOHTPOJIb 32 CAMOCTOSITETILHON pabOTO CTyAEeHTa OCYIIECTBISIETCS IPENoAaBaTesieM B
¢dopmMe BEIOOPOYHBIX OIPOCOB M UHIUBHIYaTbHBIX KOHCYJIBTAIHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadepa MmepcrneKTUBHBIX TEXHOJIOTHUN IS CUCTEM 0€301MacHOCTH
Kypc: 1
KBaJupuKaAnus: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

Pa3paborunk: J.B. PyGan, npenogaBarens



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBiIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIHUTEIHHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesymbrare wuzydenus: muctmiiHbl «OCHOBBI IUGPOBONM 00pabOTKH H300paKeHUH» 00ydaromuiics

JIOJKEH

3HATh:
* TIOHATHE HU(POBOTO N300PAKEHIS,

* OCHOBHBIE TEXHHUKO-METOOIOTUIECKHE ITOIXO0ABI K 00paboTKe IH(POBBIX N300paKEeHUIA;

* OCHOBHBIE METOJIbI aHAN3a IIUPPOBBIX U300pAKEHUIA;

* OCHOBHBIC TOHSTHS, ONPEICICHUS, MATEMAaTUYECKHE MPUHIMIBI U (HOPMYJIBI, HCIIOIb3YEMbIC MPH
00paboTke 1 aHAINU3bI IU(PPOBBIX N300pPAKEHHUIA;

*  OCHOBHBIC HAINPABJICHUS NMPUMEHEHHs IH(POBBIX U300paKEHHM, MOTYICHHBIX TUCTAHIIMOHHBIMU
METO/IaMH CITyTHHKOBOH M aspodororpaduueckoil CheMKH.

yMeThb:



* IPUMEHATh HA MPAKTUKE OCHOBHBIC IOHATHS, (U3UKO-MATEMAaTUUECKUE MOAEIH M METOIbI
00paboTKU U aHaJIH3a U300paKEHUN;
* OCBaMBaTh COBPEMEHHOE MPOrpaMMHOEe obecIieueHue, npeIHazHadYeHHoe st 00paboTku nuGpoBBIX
HU300pakeHHI;
* (opMynarpoBaTh MOCTAHOBKY 337a4M B 00JIACTH aHaIIM3a U300pakeHUl nipu paboTe ¢ MarepuaIaMu
JTMCTAaHIIMOHHOTO 30HIUPOBAHMS 3eMIIH;
. OCBaMBaTh HOBBIE IPEIMETHBIC OONACTH, TEOPETHYECKHE IOAXOAbI M AKCIICPUMEHTAJIbHBIC
METOJIMKH, CBSI3aHHBIE C 00paOOTKOM M aHAJIN30M H300paKeHUH;
* pa30uBaTh aNrOPUTMBI 00OPAOOTKU M aHAIN3a U300PAKEHUI HA OTIEIIbHbIC IIaTH.

BJIA/IeTh:
* HaBBIKAMH YCBOCHHs OOJIBIIOTO O00BbeMa MEXIUCHUIUIMHAPHON MH(OpManuu B obmactu (pusnku
arMocdepbl, aHanu3a U O0O0pabOTKU HW300paKEHHUH, MAaTeMaTHKH, TEXHOJOTHH JUCTAHIIMOHHOTO
30HIUPOBaHUs, HAYK O 3eMIIe;
* HaBBIKAMH ITIOCTAHOBKM M PEIICHHs TEeMaTH4eCKUX 33/1a4 B MPEAMETHOH 00JacTH AMCTAaHLIMOHHOTO
30HIMPOBAHHUS;
*  HaBbIKAMH HCIOJIb30BAHUS MAaTEMaTHYECKOr0 W MPOrpaMMHOIO MHCTPYMEHTApus, MPUMEHUMOTO
U1 00pabOTKY U aHaIM3a U300paKEHU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

TCKYIJ_II/Iﬁ KOHTPOJIb OCYIICCTBIIACTCA B (bopMe CaMOCTOATCIIBHBIX pa60T, YCTHOI'O oIpoca 1o Ka)K,I[Oﬁ
TEMCE.

PyKoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
aHaJln3a UTOTOB KOHTPOJIBHBIX, CAMOCTOSTENIbHBIX padoT, a TAaK)Ke MHANBUIYAIbHBIX KOHCYJIBTALNH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

1. IlepBeiii Omok BompocoB, pazaenbl: «OcHOBB mH(poBoil 00pabOTKM M aHAIM3a H300paXKECHUN,
«Monenmn  JaHHBIX M IPOCTPAHCTBO IPHU3HAKOB B aHAIW3e HU300paxkeHHs, MpeoOpazoBaHHE
M300paKEHUIN:

1.1. Ipeamer nmudpoBoit 00paboTkn nzobpakeHuil. Ilpumepsl mpumeHeHus: HUppPOBOl 00pPadOTKU
M300pakeHNI B Pa3IMYHBIX O0JIACTSIX.

1.2. ®opmupoBaHue M TPUMEHEHHE H300paKeHHU: M300pakeHHs CHOPMHUPOBAHHBIC MPH MOMOIIU
raMma-Jydei, peHTTeHOBCKHE N300pakeH s, H300paKeHHUs B YABTPa(UOICTOBOM JIMAIa30He.

1.3. ®opmupoBaHME M TpPUMEHEHHE W300pa’keHHi: W300pakeHHs] B BHIUMOM H WH(PaKpaCHOM
JMaIa3oHe.

1.4. ®opmupoBaHue U NMPUMEHEHUE H300pa’keHHi: M300pakeHHs B MUKPOBOJIHOBOM JHMANa3oHE, B
JMana3oHe PaIrioBOJIH.

1.5. Craguu u KOMIOHEHTHI HU(POBOH 00pabOTKH N300paKEHUH.

1.6. OcHoBHI Teopuu 1BeTa. L{BeToBO# cuHTE3.

1.7. ligetoBrie mopenu: RGB, CMY u CMYK, HSI. M300paxeHus B IiceBIOIBETAX.

1.8. OcHOBBI 00pabOTKM LBETHBIX M300pakeHni. L{BeToBbIE MpeoOpazoBaHusI.

1.9. CnekrpanbHbie 00pa3bl 00beKTOB. KpHBBIE CIEKTPaIbHON SIPKOCTH.

1.10. [uckpermsanmusi W KBaHTOBaHME wu300paxeHus. DyHIaMEeHTaJbHBIE OTHOIICHUS MEXIy
IIUKCEJIIMU.

1.11. Maremarnueckuii amnmapar, MOpUMEHsSEMBIA B LUPPOBOM 0O0pabOTKE H300paKeHUIA:
MOIEMEHTHBIE W MaTpUYHble ONepaluu, JHHEHHble W  HEJIMHEHHble mpeoOpa3oBaHMA,
apudMeTHIeCcKHe Onepanynu.

1.12. Maremarnyeckuii amnmapar, NpUMEHseMblii B 1U(POBOH 00paboTke M300paKEeHUIL:
TEOPETHKO-MHOKECTBCHHBIE M JIOTUYECKHE OIEPaLnH, MPOCTPAHCTBCHHBIE OINEPALlUH, BEKTOPHBIC U
MaTpUYHbIE ONIEPAINH, TPeoOpa3oBaHus H300paKeHNH, BEPOSITHOCTHBIE METO/IBI.

1.13. Monenu naHHBIX.

1.14.  OpHOMEpHBI  CTaTUCTHYECKWMH  aHamW3 u300pakeHuil. [wucrorpamma, HOpManbHOE
pacnpenenenue. Kymymnsrunas ructorpamma. CTaTHCTUUECKHE XaPAKTEPUCTHKH.

1.15. MHOTOMEpHBII CTaTHCTUYECKHU aHamu3 u3o00pakeHuid. CBelNeHHEe MHOTOMEPHOH 3ajiadud [0
OJTHOMEPHOM.



1.16. IIpocTpaHCTBEHHBII CTaTUCTUYECKUN aHaIN3 JaHHBIX. [IpOCTpaHCTBEHHas KOBapHalMs H
KOBapHaluroOHHas QyHKUHUS. MaTpuia coueTaHui.

1.17. IIpocTpaHCTBO MPU3HAKOB.

1.18. CnexTpaibHble IpeoOdpa30BaHNusd CHUMKOB. MeTO/ IIIaBHBIX KOMIIOHEHT.

1.19. IlpoctpancTBeHHBIE TPeoOpa30BaHusl CHUMKOB. BeliBieTsl n kparHoMaciiTabHas 00padoTKa.
1.20. Mopdonoruueckas 00paboTka H300paXeHUH.

2. Bropoii 010K BOIpPOCOB, pasmeinbl: «AHAIM3 H300paKeHHUS MOCPEICTBOM KJIACCHU(PHUKAILIINY,
«IIpocTpaHCcTBEHHO-CIIEKTpaIbHAS CETMEHTALUsI U HEHpoceTeBOl aHanu3 m3o0pakeHus», «Pemenue
OTpacJIeBBIX 3a7a4 00paOOTKH JAHHBIX AUCTAHLIIMOHHOTO 30HIUPOBAHMS 3EMIII»:

2.1. Tlpouecc xmaccudpukanmu wu3o0paxenus. Ilogbop MarepuanoB mnsi KiaccHPHUKAUU B
3aBUCHMOCTH OT PeIIaeMoi 3a/1auu.

2.2. Ilonsarue cxXoacTBa 00BEKTOB B OPpOCTPAHCTBEC MMPU3HAKOB. Kecrtkas n Markas KJ'IaCCI/I(i)I/IKaLII/ISI.

2.3. Beigenenue npusHakoB. Knaccudukaums — gemmpoBOYHBIX  mpu3HAKoB.  [Ipumepsr
Aen(pOBOYHBIX TPU3HAKOB.

2.4. Obyuenue knaccudukaropa. Konrponupyemoe o0ydeHre 1 HEKOHTPOJIUPYEMOEe O0y4eHHE.
2.5. Konrponupyemoe oOydeHre. AHAIN3 pa3aeIuMOCTH.

2.6. HexonTponupyemoe oOyueHre. AITopuT™ Kiactepusaruu Metoaom K-cpeaHux.

2.7. I'nObpuaHOE KOHTPOIUPYEMOE/HEKOHTPOIHpyeMoe 00yUeHHE.

2.8. Henapamerpuueckas kiaccugpukanus. Knaccudukarop cpezon cnoe. Kimaccudukarop Ha ocHOBe
aHaJln3a TUCTOIPAMMBI.

2.9. Henapamerpuyeckas xiaccudukauusa. Knaccupukarop Ommkaimux cocenell. Kiaccuduxarop
HCKYCCTBEHHON HEMPOHHOM CETH. AJITOPUTM OOPaTHOTO PacpOCTPaHCHUSI.

2.10. Iapamerpuueckas knaccuduranus. OneHka napaMmeTpoB MoJiesd. JIuckpuMuHaHTHBIE (PyHKITHH.

2.11. Tlapamerpuueckas knaccuduranus. Mojens HOpManbHOTO pachpesencHus. Kiaccudukarop
ONVOKAMIIEro CpeHero.

2.12. [lomomHUTENbHBIE METONBl 00palOTKM HUGPOBBIX H300pakeHUH. AJTOPUTMBI OOHAPYKEHHS
W3MEHEHHUHN.

2.13. JlononHUTEIbHBIE METOMIBI 00PaObOTKH UPPOBBIX M300pakeHni. MHOTO30HATBHBIE WHACKCHI U
pacTpoBast KaJIbKyJISLHSI.

2.14. JlonoiaHuTENbHBIE METOABI 00paboTKK LUGPOBBIX M300pakeHnid. buHapHas knaccudukanus 1o
IPUHLUIY MaKCUMaJIbHON SHTPOIIMUH.

2.15. TlpocTpaHCTBEeHHO-CIIEKTpalibHas cerMeHTanus. HapanBanue obnacTei.

2.16. CermeHTtanusi MHOTOKaHaJIBHOTO wu300paxeHus. [lapamerpbl cermentanuu. IlocroOpaboTka
pEe3yJaBTAaTOB CErMEHTAIIHH.

2.17. Pacrio3HaBaHHE Ha OCHOBE METOJOB TEOPHH NMPHHATH perieHnid. CTaTUCTHYSCKH ONTHMAIbHBIC
KIlaccu(pHUKaTOPBHIL.

2.18. Heiiponnsie cetu. [Ipennoceuiku HEHPOCETEBOTO aHAIH3A.
2.19. Hetiponnsie cetu bumona. Heiiponnsie cetn Koxonena.
2.20. Orobpaxxkenne CaMMOHA.

[Mpumep OmitetoB Juist poBeneHus MU dHEepeHITUPOBAHHOTO 3a4eTa:

Buer Ne 1

1. Tlpeamer umdpoBoii oOpaboTku n3oOpakeHuit. [Ipumepbl mpuMeHeHUs] TUGPOBOM 00pPadOTKU
N300paKEHHI B Pa3INYHBIX 00IACTAX.

2. Ilpouecc knaccudpukanuu uzoOpaxkenus. [logbop Marepuanos s KinaccupUKaUK B 3aBUCUMOCTH
OT peniacMou 3aJauu.

buner Ne 2
1. Ctaguu ¥ KOMIIOHEHTHI TUGPOBOI 00PaOOTKH N300PAKEHHI.
2. KonTpomnupyemoe oOyueHre. AHaIu3 pa3aeauMOCTH.

Buner Ne 3
1. JluckpeTrn3anus 1 KBaHTOBaHHE N300pakeHns. DyHIaMeHTAIbHbIE OTHOIICHHS MEXKITy ITUKCEISIMU.
2. [MapameTrpuueckas kinaccudukanus. OrieHKa napaMeTpoB Moen. JMCKpUMUHAHTHBIE (PYHKITUH.



Kpurepun onennBanus
OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIIyOOKHWE 3HAaHUS YYEOHOHM MpOrpamMmbl JUCHUIUIMHBI TPU BBIIOJIHEHUH
JOMAalIHUX 3aJaHui, OTBETE SK3aMEHALlMOHHOrO OwieTa M OTBETE HAa BOIPOCH IO MHpOrpamme
JVCLUTUIHHBL,

OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3UpPOBAaHHbBIE, IIIyOOKHE
3HaHUS y4eOHOM MporpamMMbl JUCLUIUIMHBI, BBIIOJHEHHMH JOMAIIHUX  3a/JaHuii, OTBeTe
9K3aMEHAIMOHHOTO OMiIeTa U OTBETE Ha BOIPOCHI 110 IPOTrpaMMe JUCLUIIIHHEL,

OIIEHKa «OTINYHO (8)» BBICTABISAETCS CTYACHTY, TOKa3aBIIEMY CHCTEMAaTH3WPOBAaHHEBIE, 3HAHUS
y4eOHOH TPOrpaMMbl JTUCIMILIMHBI, BBITIOJHEHUHW JIOMAIHAX 3aJlaHUi, OTBETE 5K3aMEHAIMOHHOTO
OmIreTa ¥ OTBETE Ha BOIIPOCHI IO MTPOTPAMME JTUCITUTLIHHEI;

oLeHKa «xopomio (7)» BBICTaBISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHall SK3aMEHAIlMOHHOTO
Ourera, rPaMOTHO M IO CYIIECTBY HM3JIaraeT €ro, JeMOHCTPUPYET YMEHHE IPUMEHSTHb MOIy4YEeHHBIC
3HAaHUSl TIPU BBIMOJIHEHUH JOMAIIHUX 33JaHWi, HO JONMYCKAaeT B OTBETe WJIM B PEIICHUH 3ajad
HEKOTOPbIE HETOYHOCTY;

OLIEHKa «XOpOILO (6)» BBHICTABISETCS CTYACHTY, €CIIM OH 3HACT MaTepHall IK3aMEHALMOHHOTO OHMJeTa,
[I0 CYIIECTBY M3/araeT €ero, JEMOHCTPUPYET YMEHHME IPUMEHSATh I[I0JIyY€HHbIE 3HaHUA IIpU
BBINIOJTHEHUH IOMAIIHUX 33JaHUH, HO JOITYCKaeT B OTBETE WIIM B PEIICHHUH 33]1a4 MHOTO HETOUYHOCTEW;

OLICHKa «XopouIo (5)» BBICTABISIETCS CTYACHTY, €CJIM OH 3HAeT MaTrepuall SK3aMEeHAlMOHHOro Ouiera,
U3J1araeT ero, JeMOHCTPUPYET YMEHHE IPUMEHSTh MOTy4YCHHbBIC 3HAaHHS Ha MPAKTUKE ITPH BHITOTHEHUH
JIOMAIITHUX 3aJ]aHHid, HE JIOMTyCKaeT B OTBETE IPyOBIX OMIMOOK;

OLICHKA «Y/IOBJIETBOPHUTENIBHO (4)» BBICTABISIETCS CTYACHTY, €CIIM BO BpeMs OTBETA IK3aMEHAIIMOHHOTO
Ournera, NpW BBHIIOJHEHWW [OMAalIHUX 3aJaHUM OH ToKa3al (parMEeHTapHBIM, XapakTep 3HaHUM,
HEJI0OCTAaTOYHO MPaBUIbHBIE (OPMYITUPOBKU 0A30BBIX MOHATHI, HO MPH 3TOM OH BJIJEET OCHOBHBIMH
paszenamu yueOHOI porpaMMbl, HEOOXOOUMBIMH [T JaJIbHEHIIEro o0yueHus;

OLICHKA «Y/IOBJIETBOPUTENBHO (3)» BBICTABISIETCS CTYACHTY, €CIIM BO BpeMs OTBETA IK3aMEHAIIMOHHOTO
Ounera, MpHU BBIOJIHEHWH JAOMAIIHUX 3aJaHUi OH IIOKa3aj pPa3pO3HEHHBIA XapakTep 3HaHUA,
HEJIOCTaTOYHO  IpaBUIbHBIE  (QOPMYIUPOBKM  0a30BBIX  IOHATHH, HapylICHHE JIOTHYECKOH
[IOCJIEI0BATEIbHOCTH B H3JIOKEHUU NPOrPaMMHOTO MaTepHalia, HO IIPH 3TOM OH BIIAJEET OCHOBHBIMH
pasnenamu y4eOHOM MmporpaMMbl, HEOOXOAMMBIMU AJIS AajbHEHIero oOy4eHus: 1 MOXKET NPUMEHSTh
MOJTyYeHHbIE 3HaHUS 10 00pa3ily B CTaHAAPTHON CUTYaIUH;

OLICHKA «HEYIOBIETBOPUTENHHO (2-1)» BBICTAaBISETCS CTYAEHTY, €CIIM BO BpeMs OTBeTa
9K3aMEHAIIMOHHOTO OuJeTa, OH IOKa3aJ, YTO HEe 3HaeT OoJblIeld YacTH OCHOBHOTO COJEp KaHHS
y4eOHOH NpOorpaMMbl JUCHMIUIMHBI, JOIyCKaeT TpyOble OmMOKH B (OPMYTHUPOBKAX OCHOBHBIX
HNOHATUN IUCLMIUIMHBI U HE YMEET HUCIOJIb30BaTh IOJIYYCHHbIE 3HAHMUs IIPU PELICHUH TUIIOBBIX
MPAaKTUYECKUX 3ajad.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Ob1mee konuaecTBo OMIIeTOB AU QepeHIIMPOBAHHOTO 3aUeTa Mo JUCIHUITIHHE — 20 OUIIETOB.

B kaxipiii Ounet nuddepeHIMpoBaHHOTO 3a4€eTa 10 JUCIUILIMHE BKJIIOYCHBI 2 BOIIPOCa:

- 1-ii mo Marepuanam mepBoro Oinoka, pasgensl: «OCHOBBI HUPPOBOH OOpaOOTKM M aHAIH3a
n3o0paxeHuit», «Moxenn [aHHBIX M IPOCTPAHCTBO MPH3HAKOB B aHAIM3E HM300paskeHus,
peo0pa3oBaHue N300PAKESHUID.

- 2-1 mo MarepuaizaM BTOpPOro OioKa, pasgensl: «AHaIM3 H300pakeHUs IOCPEICTBOM
kinaccudukamum», «I[IpocTpaHCTBEeHHO-CIIEKTpajbHAs CETMEHTAllMs H  HEHPOCETEeBOW  aHaIH3
H300paKeHUS.



JupdepeHnrpoBaHHBIH 3a4€T NMPOBOAUTCSA IO WTOraM TEKyIIeH YCHeBaeMOCTH: IO pe3yjibTaram
KOHTPOJIBHBIX, CAMOCTOSITENIEHBIX pabOT/TECTOB 0 KaXKA0H TeMe.

JuddepeHunpoBaHHBIN 3a4€T M0 TUCLHUIIMHE TPOBOJUTCS B BUAE 3aLIUTH KypCOBOTO IPOEKTA.

[Ipu nmpoBenennu yctHoro nuddepeHunpoBaHHOTO 3adeTa o0ydaromemycs npegocrasisercsa 20 MUHYT
Ha 1oAroToBKy. Onpoc o0yyaronierocsi He JOJKEH MPEBbINIATh OHOTO ACTPOHOMUYECKOT0 Yyaca.

Bo Bpemst npoBenenust 1udepeHInpoBaHHOIO 3a4eTa IpH MOAr0TOBKE OTBETOB, 00yUaroNecs MOTYT
MOJIb30BATHCS MPOTPaMMON AUCLUMUIUIMHBL, KOHCIIEKTaMH U JIIO00H APYroil IuTeparypoi.



