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POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
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MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
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Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
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JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 15 mas 2026 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
«B1.B.J1B.02.02 TH®OPMALIMOHHBIE CUCTEMbI KOCMHUYECKOI'O

MOHUTOPHUHIA»
VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CrnenuanpHOoCTh: 12.05.01 DneKTpoHHBIE U ONTHUKO-3JICKTPOHHBIC TPUOOPHI U CUCTEMBI
CHEIHaIbHOTO Ha3HAYCHUS

Hampasnennocts(nipoduiib) moarotoBku: ONTHKO-3IEKTPOHHBIE HHPOPMAITMOHHO-U3MEPUTEIHHBIC
MPUOOPHI U CUCTEMBI

KBanuukanus (CTeneHb) BEITYCKHUKA: HHKEHED
®opma 00yuyeHHS: OYHAS
I'on HaOopa (mpuema Ha oOyuenue): 2026

Cpoxk nonydeHust 00pa3oBaHusI: 5 net 6 mecsina(-eB)

O0BeM: B 3aUETHBIX €IUHUIIAX: 8 3.€.
B aKaJIEMHYECKHUX Jyacax: 288 ak.d.

Mocksa, 2026
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Pa3padoruukmu:

3aBenyrouuii kadeapoir ONTUKO-3IEKTPOHHBIX IPUOOPOB, 1I.H.,

npogeccop Conomarun B. A.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO mo cnemumansHocTH 12.05.01 DOnexTpoHHBIE M ONTHUKO-3JICKTPOHHBIE TPHUOOPHI M CHCTEMBI
CIEIUaJIbHOTO Ha3HAYCHHUS, YTBEPKACHHOTO NprukazoM MunoOpHayku ot 09.08.2018 Ne 93

ComnacoBaHue U yTBEPKACHUE

OTBeTCTBEHHOE aTa, IPOTOKOJI
Ne | [Togpaznenenue DUO Busa Jlara, np
JIALIO (Ipu HaNMUYUN)
1 taxysbrer IIpencenarens Topmmna U. I1. Paccmorpeno | 10.02.2026, Ne
Onmiieckoro | yyeporo cosera 5/25-26
IPHUOOPOCTPOCHUS (bakynsTeTa
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHUS AWUCHUIUIMHBI - OCBOCHHE CTYJCHTAMH TEOPETUYECKHX M IPAKTHYECKUX
3HaHUH, mNpuoOpeTeHne YMEHMH U HaBBIKOB B 00macTd pa3pabOTKM W HPUMEHEHUS
MH(POPMALMOHHBIX CUCTEM i KOCMHYECKOTO MOHUTOPUHTA, HEOOXOAMMBIX JJIsl aHAIN3a, pacuéra,
NPOEKTHUPOBAHUS W OKCIUTyaTalliM CpEICTB cOopa, o0paboTKM M HMHTEpIpETaluu JaHHBIX
JUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIU U IPYTUX KOCMUYECKUX HAOMIONCHUH.

3amaun U3y4eHus TUCIHUILIHHBIL:

- OCBOCHHE CTYJICHTAaMH IPHHIUIIOB NMOCTPOCHUS M COCTAB ONTHYECKHX M ONTHUKO-DICKTPOHHBIX
MPUOOPOB ¥ KOMITJIEKCOB;

- OCBEHHE CTy/ICHAMH HAaBBIKOB aHaJHM3a B3aMMO3aBUCHMOCTH I1apaMETPOB ONTHYECKHX U
OTITUKO-3JIEKTPOHHBIX MPHUOOPOB M KOMIUIEKCOB U MX COCTABHBIX YaCTEH;

- HAy4YUTh CTYJCHTOB aHAJIM3UPOBATh NPEIbSIBISIEMbIC TEXHUYCCKUE TPEOOBaHUS K Iapamerpam
pa3pabarbiBaéMOr0 ONTHUKO-3IEKTPOHHOTO TPHOOpA C yUETOM HM3BECTHBIX JKCIEPUMEHTAIBHBIX H
TEOPETHYECKUX PE3YJIBTATOB;

- JaTb CTYACHTAM TIIOHATHUA O TOCYHAPCTBCHHBIX MW OTPACICBLIX CTaHAApPTax, CTaHAdapTax
OpraHH3aIlNH;

- OCBOCHHUC CTyACHTaMU YMGHI/Iﬁ HUCIIOJIB30BAaTh HpO(l)eCCI/IOHaJIBHBIC MAaKCThl IMMPUKIIAIHBIX
[IporpamMMm Jjid IPOCKTHUPOBAHUSA M KOHCTPYUPOBAHUS ONTUYECKUX M OINTHUKO-IJIEKTPOHHBIX
prOOPOB U KOMIUIEKCOB ¥ CHCTEMBI SJIEKTPOHHOTO JOKYMEHTOO00pOTA.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbIl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

ITK-1 CnocobHoCTh K (hOPMUPOBAHUIO TEXHUYECKUX TPEOOBAHUN U 3a/laHUI HAa MPOCKTUPOBAHHUE U
KOHCTPYHPOBAaHUE ONTHUYECKUX M OMTHUKO-3JICKTPOHHBIX MPUOOPOB U KOMIUIEKCOB M UX COCTaBHBIX
yacTen

[IK-1.1 Amnanu3upyeT U oOIpenenseT TpeOOBaHUs K mapameTpaMm, MpenbsIBIsieMble K

pa3pabarbiBaeéMOil  ONTOTEXHUKE, ONTUYECKUM U  OINTHKO-JIEKTPOHHBIM NpuOOpaM U

KOMIIJIEKCAM C Y4ETOM U3BECTHBIX SKCIIEPUMEHTAIIBHBIX U TEOPETUUECKUX PE3YJIBTaTOB
3uamo:

[1K-1.1/3u1 TIpuHIMOBI TOCTPOCHUS M COCTAB ONTHYECKUX M ONTHUKO-3JICKTPOHHBIX.
[TpyHLIMIIBI TOCTPOEHUS U COCTaB ONTHYECKHX M ONTHUKO-IEKTPOHHBIX MPHOOPOB U
KOMIUIEKCOB.  [IpMHIMOBI ~ KOHCTPYHpPOBAHHSI  ONTHUKO-3JIEKTPOHHBIX  HPUOOPOB.
TexHonoruu cOOpKH, FOCTUPOBKU U KOHTPOJISI ONITUKO-3JIEKTPOHHBIX MPUOOPOB. OCHOBBI
CHUCTEMbl MEHEI)KMEHTa KadyecTBa. [peOoBaHMsSI OXpaHbl TpyAd, IMPOMBIIIJICHHOH,
MOYKapHOH M SKOJIOTUYECKON 0€30MaCHOCTH, AJIEKTPOOE30NacHOCTH.

Ymemns:

[TIK-1.1/YMm1 Ananmu3upoBarh MPEeabABISIEMbIC TEXHHUECKHE TPEOOBAHMS K MapaMeTpam
pa3pabaTeiBA€MOr0  ONTHUKO-’JIEKTPOHHOTO  MpUOOpa €  yY4eTOM  HM3BECTHBIX
SKCIEPUMEHTAJIBHBIX U TEOPETUYECKUX  pe3ylbraToB. [IpuMeHsATH  mepenoBoii
WH)XCHEPHBI OMNBIT MPU TMPOCKTUPOBAHHUM W KOHCTPYUPOBAHUU ONTHYECKUX U
OTNITHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.

Braoemy:

IMK-1.1/HBl MeToaukoi cOCTaBICHUS TEXHHUYECKOTO 3aJaHHs Ha MPOCKTUPOBAHUE U
KOHCTPYHUPOBAaHUE ONTHYECKUX U ONTHKO-3JIEKTPOHHBIX MPUOOPOB U KOMILUIEKCOB U UX
COCTaBHBIX YACTEM.
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I1IK-1.2 Omnpenensier, KOPpeKTUPYeT M OOOCHOBBIBAET TEXHUYECKOE 3aJaHHE B YaCTH
MPOEKTHO-KOHCTPYKTOPCKUX ~ XapaKTepUCTUK  OJIOKOB M y3JI0B  ONTHYECKUX U
OIITUKO-3JIEKTPOHHBIX MPHOOPOB
3nams:
[1K-1.2/311 OcobeHHOCTH KOHCTpPYHpOBaHUsS jAeTaneil. OnTudeckne MaTepHaybl M
TeXHOJOrMH. [IpUHIMIBI MOCTPOEHUS U COCTaB ONTHUYECKUX U ONTUKO-3IEKTPOHHBIX
pUOOPOB M KOMITJIEKCOB
[IK-1.2/312 TIpuHUMIIEI KOHCTPYHUPOBAHMUS ONTHUKOZJIEKTPOHHBIX HpUOOPOB. OCHOBBI
IPOEKTUPOBAHUS, KOHCTPYHUPOBAHHUS u IIPOM3BO/ICTBA ONTUYECKHUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB
Ymemu:
[IK-1.2/Ym1 TIlpousBoauTh maTeHTHBIH mouCK. llpeacraBmare uHPOpManuio B
CHUCTEMaTU3UpPOBaHHOM Buzae. Pa3pabaTbiBaThb KOHCTPYKTOPCKYIO —JOKYMEHTAIHIO.
PaccuutbiBaTh, NpOEKTUPOBAaTH U KOHCTPYHUPOBaThb B COOTBETCTBUU C TEXHUYECKUM
3aJaHEeM THUIIOBBIE CHCTEMBI, MNpPHOOpHI, JeTald U Y3JIbl ONTOTEXHUKH Ha
CXEMOTEXHHUYECKOM U DJIEMEHTHOM YPOBHSIX
[K-1.2/Ym2 CocraBnsaTh uiaH-rpaguk pa3paboTku ONTUYECKUX u
OIITUKO-3JICKTPOHHBIX MPHOOPOB, KOMIUIEKCOB M MX COCTaBHBIX dacTeil. Ompenenstsb
00beM paboThl U pecypchbl, HEOOXOAUMBIE ISl U3TOTOBIICHHUS] OCHACTKU U CHEIIHATLHOTO
MHCTPYMEHTA B 3a/IaHHbIE CPOKHU
Braoemy:
[1K-1.2/HB1 Mertonukoii cocTaBieHHUs TEXHMUYECKOTO 3aJaHUs Ha TPOCKTHPOBAHUE H
KOHCTPYMPOBAaHUE ONTUYECKHX M ONTHKOAIEKTPOHHBIX MPUOOPOB U KOMILJIEKCOB M UX
COCTaBHBIX 4acTen

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmaa (Moxyne) b1.B.JIB.02.02 «MHbOopManinoHHbIE CHCTEMBI KOCMHYECKOTO MOHUTOPHHT A
OTHOCHUTCS K (hOpMUpYEeMOM ydacTHHUKaMU 00pa3oBaTelbHBIX OTHOLIEHHHM 4acTh 00pa30BaTesIbHOM
MporpamMMBbl M B3ydaeTcs B cemectpe(ax): 9.

B npoumecce wu3yyeHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB 3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM auCUMIJIMHBI (MOYJIS1) M BUABI Y4eOHOH padoThI
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9 cemectp 288 8 [ 17 | 17 | 18 |200
(36)
Bcero 288 8 [ 17 | 17 | 18 |200 36

5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
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(4acel MPOMEXKYTOYHON aTTECTALIMU HE YKA3bIBAOTCSI)
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(5} |t iz < = |sZ 253
O < 5} o < 53 0 &
M = = = O |5 3% aE
Pa3nea 1. IIpeoGpa3zoBanne 36 6 4 6| 20 IIK-1.1
CUI'HAJIOB B CKaHepax u [K-1.2
CIIEKTPOMeTpax
Tema 1.1. OcHOBBI TEOpUS 36 6 4 6| 20
JUHEHHOHN QUIBTpALNH
Pasnean 2. 51 3 4 4| 40| IIK-1.1
Whishbroom-ckanepsi [1K-1.2
Tema 2.1. MonenupoBanue 22 2 20

whishbroom-ckanepa
Tema 2.2. Cxembl, MapaMeTphbl U 29 3 2 41 20
XapaKTEePUCTUKH
whishbroom-ckanepos
Pasnen 3. Pushbroom-ckanepsi 80 8 4 8| 60| IIK-1.1
Tema 3.1. MoznenuposaHue 40 4 2 4| 30| IK-1.2
pushbroom-ckanepa
Tema 3.2. Cxembl, MapaMeTpsbl U 40 4 2 41 30
XapaKTEePUCTUKH
pushbroom-ckanepoB
Pa3nen 4. CiekTpoMeTpsl 85 5 80| IIK-1.1
Tema 4.1. CTpykTypHas cxema 43 3 40| TIK-1.2
OOPTOBOTO CIIEKTPOMETpA.
Tema 4.2. Cxembl, MapaMeTphl U 42 2 40
XapaKTEePUCTUKH OOPTOBBIX
CIIEKTPOMETPOB

Hroro 2521 17| 17| 18| 200

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (JOPMBI TeKyIero KOHTPOJIA

Pa3zoen 1. Ilpeobpazosanue cuzHanos 6 CKanepax u CNEKmMpomempax

Tema 1.1. Ocnosvl meopus aunetiHou urbmpayuu

OntuMmaneHas ¢GunbTpanus. BBOmHBI HMHCTpyKTax. 3HAKOMCTBO C Jiaboparopuerd MeToapl
¢unprpanmn B OOC Bribopka. Teopema Kotenbamkoa. IIpeoOpasoBanme curnaioB B ODC.
HerextupoBanue curnana B O9C Cxembl 1€TEKTOPOB

Pa3zoen 2. Whishbroom-ckanepui
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Tema 2.1. Mooenuposanue whishbroom-cxanepa

CrpykrypHas cxema whishbroom-ckanepa. IIpocTpaHCTBEHHO-BpEMEHHBIE COOTHOIICHUS B
TEXHOJIOTUH whishbroom. DHEpPreTHIecKoe ypaBHEHHUE whishbroom-ckanepa.
[IpocTpaHCTBEHHO-YAaCTOTHBIC COOTHOIIEHUS B TeXHOJoruu whishbroom.

Tema 2.2. Cxemvl, napamempul u xapaxmepucmuxu whishbroom-ckanepos

Cxanep MSS cnytanka LANDSAT. Cxanep TM cnytauka LANDSAT. Cxanep MCY-CK cnyTHuka
METEOP. Ckanep-nomsipumerp POLDER cnytnuka ADEOS. Ckanep-nonspumerp POLDER
cnytHuka ADEOS. T13C-kamepa. Cxemnl 113C. MccnenoBanue BOJOKOHHO-ONTHYECKOH CHCTEMBI.
OnTryeckoe BOJIOKHO.

Pazoen 3. Pushbroom-ckanepul

Tema 3.1. Modenuposanue pushbroom-cranepa

CrpykrypHas cxema pushbroom-ckanepa. DHepreTudyeckoe ypaBHeHHE pushbroom-ckaHnepa.
[IpocTpaHCTBEHHO-4ACTOTHBIE ~ COOTHOLIEHUS B  TexHonoruu pushbroom. HcecnenoBanue
uareppepomerpa Maiikenbcona. Pacuer mHTepdepomerpa Maiikenbcona. KommokBuym mo teme
"Pushbroom-ckanepsr".

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KomnokBuym

Tema 3.2. Cxemvl, napamempyl u xapakmepucmuku pushbroom-cxanepos

Cxanep ALI cnyraumka EO-1. Ckanmep OSA cnytauka IKONOS-2. Ckanep OLI choytHuKa
LANDSAT-8. Cxanep NAOMI cnytanka SPOT 6, 7. Ckanepnl criytHuka Kanonyc-B. Ckanep HiRi
cnytanka PLEIADES. Cxanep VGT-P cnmytauka PROBA -V. TlpeoGpa3oBanue CHUTHaIOB
Metonamu Dypue-ontuku. [IpeodpazoBanne Oypre B KOTEPEHTHOMW ONTHYECKOM CUCTEME.

Pazoen 4. Cnexmpomempuol

Tema 4.1. CmpykmypHnas cxema 60pmo6o2o chekmpomempa.

[TpuntuBEl TOCTpOCHUST OOPTOBBIX crieKTpoMeTpoB. Dypbe-criekTpomerp IGM cnytanka ADEOS.
®dypobe-cnekrpoMeTp IASI-NG cnytarka MetOp-SG. @unbrpoBeiii criektpomeTp OCO-2

Tema 4.2. Cxembi, napamempul U Xapaxmepucmuku OOpmoavlx CneKmpomempos

Jucniepcuonnslii runepenekrpomerp Hyperion crnythHuka EO-1. @uabsTpoBbIid THIIEpCIEKTPOMETP
AaSI cnytauka Aalto-1. {ucnepcuonnsiii runepcrnekrpomerp MUSES-DESIS cnytauka EnMAP.
Hucnepcuonnsiii runepcnek-tpomerp DESIS MK. HMccnenoBanue cnekrpomerpa. KomiokBuym 1o
pasneny " CnekrpomeTrps”

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

Konnoksuym
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6. IlopsiIoK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTAIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMl  pPervIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTand OOy4aloUIMXCcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIETO 00pa3oBaHWs — IporpamMmmam OakallaBpuara, mporpamMmam CIEeHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepanbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHUS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHenuem S0 u JJOT».

IIpomedxcymounas ammecmayus: Ikzamen, 9 cemecmp.

IIpu opranmzanuu U NpOBEIEHUU NPOMEKYTOUHOM aTTECTallMU, UCXOMs U3 MEPEUHs IUIaHUPYEMBIX
pe3ynbTaroB 00ydeHUs 1o guciuiuinHe «CucTeMbl OTOOpakeHuss WHGOpPMALUU», MO KaKJou
KOMIETEHIIUN WU CBSI3aHHBIM HECKOJIBKUM KOMIETEHIUSM, B ()OPMUPOBAHHH KOTOPBIX YyYacTBYET
JaHHas ydeOHasi TUCIMITINHA, Kageapoil popMupyroTcs (OoH/I OLIEHOYHBIX CPE/ICTB K 3aUeTy:

- TpUMEpHBIA TepeyeHb BOMPOCOB K 3a4eTy JJS OICHHWBAHHS pPE3yJbTaTOB OOyYeHUS B BHUJE
SHAHMIA. TIpu >ToM, 3a KaxIbIM BONPOCOM B CKOOKAX YKa3bIBAIOTCS(ETCS) KOMIICTCHIHH(s),
ypoBeHb C(HOPMUPOBAHHOCTH KOTOPHIX(0i1) OyJIeT OlleHUBATHCS,

- TMPUMEPHBII MepeyeHb MPOCTHIX MPAKTHUECKUX KOHTPOJIBHBIX 3aJaHHUH K 3a4eTy JUIsl OLCHUBAHUS
pe3yapTaToB OOydYeHHS B BUJC YMEHU. [Ipu sToM, 3a KaXIbIM 3aJlaHHEM B CKOOKax
YKa3bIBAIOTCA(ETCS)  KOMIIETEHIUU(sI), YpPOBEHb C(OPMHPOBAHHOCTH  KOTOPBIX(0Oi)  Oymer
OLIEHNBAaThCS;

- TpUMEpPHBIM NepeyeHb KOMIUICKCHBIX MPAKTHYECKUX KOHTPOJBHBIX 3a/JaHUl K 3a4ery i
OILICHUWBaHUS PE3ylIbTaTOB OOydYEHHUS B BHJE BHAI[EHHVI. IIPU 3TOM, 3a KaXKABIM 3aJaHUEM B
CKOOKax yKa3bIBAIOTCS(ETCS) KOMIETEHIMH(s1), YPOBEHb C(OPMHPOBAHHOCTH KOTOPHIX(0i) Oymer
OLIEHNBAaThCS;

Jlnist mpoBeIeHHS TPOMEKYTOYHOM aTTecTalluu, HCXOAs U3 C(OPMUPOBAHHBIX MEPEUHEN (BOIIPOCOB K
sk3ameny, npoctbix [1K3, kommnekcubix [1K3) ¢popmupyrorcst Ounersl Kk 3x3aMeHy (COOTBETCTBEHHO
- . 3a4eTy WK 3a4eTy).

CdopmupoBannbie iepedHn (BOmpocCk K 3k3ameny, npocteie [1K3, kommiekcabie 11K3) momxHbI B
COBOKYITHOCTH OXBaTbIBaTh BCE€ KOMIIETEHIIMM U 3asBICHHBIE B IIPOIpPaMME€ OCHOBHBIE PE3YJbTaThl
o0yueHus no aucuuminHe (Moayiio) Ha ypoBae 3HATD, YMETD, BJIAIETD.

bunetsl ¢dopmupyroTcsi Ciay4aiHOW BBIOOPKOM W3 TNPHUBEICHHBIX BBIIIEC IMEPEYHEH, a HMTOTOBBIH
pe3yabTaT OLEHUBAHUS COOTHOCUTCS HAa BECh 3asBICHHBIM B MPOrpaMMe IEPEUYEHb PE3YIbTaTOB
00y4eHHUs 10 AUCIUTLITNHE (MOIYITIO).

Kaxxap1ii OnieT BKIIIOYAET:

1. Bompoc 115 OLleHMBaHus pe3yasTatos o0yuenus B Bune SHAHUIM;

2. TIpoctoe mpakTudeckoe KOHTPOJIbHOE 3aJaHUE JJIs OLEHUBAHUS PE3yabTaTOB OOYUYECHHUsSI B BUJC
YMEHU;

3. KomriekcHOe mpakTH4ecKoe KOHTPOJIBHOE 3aJlaHHe JJIsl OLIEHUBAHUS PE3YyNbTaToB OOy4eHHUs B
suze BJIAJIEHU.

MeTtonuka oLeHUBaHUS: IPU NIPOBEIECHUH IIPOMEKYTOUHOHN aTTecTalli, Kak MpaBuio, IpUMEHIETCs
cpenHee apu(METHYECKOE 3HAUEHHUsI OLEHOK, MOJYYCHHBIX 3a KaXIbli SJIEMEHT OIICHUBAHUS,
yKa3aHHBIN B OuiieTe (BONPOC U /1Ba MPAKTUUECKUX 3a1aHUs).

HroroBas oneHkKa MO AMCUUIUIMHE (MOIYNIO) PAaCCUMTBHIBAETCS KaK OTHOLIEHHE CYMMBI OLIEHOK,
MOJYYEHHBIX 00y4yaeMbIM 3a KaXKABIH BONPOC M 3aJjaHus B OuieTe (BOHmpoc W 2 3agaHusd, Jajnee -
AJIEMEHT KOHTPOJIs1) OJEICHHOE Ha KOJIMUECTBO MOJIYYEHHBIX OIIEHOK (3).

[Tpu npoBeieHNH OLIEHUBAHMS IO BOIPOCAM U 33/1aHUSM, YKa3aHHBIM B OMIIETE, B XOJI€
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MIPOMEKYTOYHOM aTTeCTAINH, MMPEIOIaBaTeIb MOKET YUUTHIBATh PE3yIbTaThl TEKYIIETO KOHTPOJIS.
YcTaHaBIMBAIOTCS — CIHEAYIONIME IIKalbl OIEHWBAHWUS YPOBHEW OCBOCHHMS  KOMIIECTCHITUH,
MIPEAYCMOTPEHHBIX paboueld mporpaMMoi MpH TMPOBEACHHHM 3K3aMeHa U AU epeHIInPOBAHHOTO
3ayera:

«I[TOBBILIEHHBIN» - BbicTaBmsiercs omenka - 5 «OTJIMYHO», ecin cpemnee apudMeTHUECKOS
3HAUECHUE OIICHOK I10 AJIEMEHTAaM KOHTPOJIA HAXOIUTCS B UHTEpBaie ot 4.5-5.0;

«BA3OBDBII» - BeIcTaBIsIETCS OLIeHKA - 4 «XOPOILOY, eciu cpentee apudMeTHIECKOE 3HAYCHHE
OIICHOK I10 3JIEMEHTaM KOHTPOJII HAaXOIUTCS B UHTEpBaje ot 3.5 - 4.4;

«[TOPOT'OBBIl» - BeIcTaBasETCS onenka - 3 «YAOBJIETBOPUTEJIBHO», ecnu cpennee
aprupMeTHIECKOE 3HAYCHHUE OLICHOK I10 JIEMEHTAaM KOHTPOJIS HaXOAUTCS B UHTEpBasie oT 2.5 - 3.4,
<<HEI[OCTATO‘IHBII>T» - BeicTaBiisieTcs oueHka - 2 «HEYIOBJIETBOPUTEJIBHO», eciu cpennee
aprupMeTHIECKOE 3HAYCHHE OLICHOK I10 JIEMEHTaM KOHTPOJIsI MeHee 2.5.

[Tpu npoBeneHny 3a4eTa: €Ciau JOCTUTHYT OAMH M3 TTOKa3aTese:

«ITOBBILIEHHBIN», «5A30BBIN» um «[IOPOI'OBBIN» - BeicTaBnsercs onerka «3AUTEHO»
€Cu cpeHee apu(pMeTHIeCKoe 3HaYeHHE OLICHOK HaXOaUTCs B mHTepBasie ot 2.5-5.0. B mpotuBHOM
clydae: €clM JOCTUTHYT TOKa3aTelb «HEZ[OCTATO‘-IHI:HZ.» - BBICTABISIETCS  OIICHKA

«HE3AUYTEHOY, ecnu cpennee apudMeTHIECKOE 3HAYCHHE OIICHOK IO AJIEMEHTaM KOHTPOJIST MEHEe
2.5

7. OueHoOYHbIE MaTepPHAJIbI TEKYLIEr0 KOHTPOJIS

Pazoen 3. Pushbroom-ckanepul
Koumponupyemvie H/[K: 1IK-1.1 IIK-1.2

Tema 3.1. Mooenuposanue pushbroom-cxanepa
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: KomokBuym
Bomnpocsi/3ananus:
1. Pushbroom-ckanepsr

Pazoen 4. Cnexmpomempuol
Koumponupyemvie M/IK: 1IK-1.1 IIK-1.2

Tema 4.2. Cxemvl, napamempbl U Xapakxmepucmuxku 60pmoewix cneKmpomempos
dopma KOHTpOJIs1/01IeHOYHOE cpenicTBO: KommokBuym
Bomnpocsi/3ananus:
1. Paznen CnexkTpomeTpbl

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

9 cemecmp, Ik3amen
Koumponupyemwvie UJIK: IIK-1.1 IIK-1.2
Bomnpocsei/3ananus:

1. Pushbroom-ckanupoBaHue OMUCHIBACTCS
1. ITpouenypoii cBepTKH
2. Ilponienypoit ycpeansitoniei BRIOOPKH
3. MrHOBeHHOU BBIOOPKOH

2. I'nmnepky6

1. O6beauHsIeT CrIEKTPaNbHYIO U IPOCTPAHCTBEHHYIO HH(POPMAITHIO

2. Otpaxaet penbed 30HIUPYEMOI TTOBEPXHOCTH

3. OTtoOpakaeT mPsIMOYTOJIBHOE YIJIOBOE TOJIE C PacHpele]ICHUEM CIIEKTPaIbHOU MH(GOPMAIMH 110
BBICOTE
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3. I'unepky6
1. O6beauHsIeT CIIEKTPANbHYIO U IPOCTPAHCTBEHHYIO HH(POPMAITHIO
2. Otpaxaet penbed 30HIUPYEMOI TOBEPXHOCTH
3. OTtoOpakaeT MPsIMOYTOJIBHOE YIJIOBOE TOJIE C PacHpe/le]ICHUEM CIIEKTPaTbHOU MH(GOPMAIMH TI0
BBICOTE

4. JlmameTp BXOmHOro 3epkana oObekTMBa Kaccerpena ckanepa TM paBern 415 wmwm,
OTHOCHUTEIILHOE OTBEPCTHE OTBEpPCTHE OOBEKTHMBAa paBHO 1/6. Pasmep »snemMeHTa NpHEMHHUKA
M3IIyYCHHS, PACTIOIOKEHHOTO B (DOKaIBbHOM TUIOCKOCTH OObekTuBa paBeH 0, 1 mm. Paccumrars
BEJIMYMHY MTHOBEHHOT'O YIJIOBOTO MOJS B pajl. ( OKPYIIIUTh A0 TPEX 3HAYAIIMUX IUPD).

5. HeoOxoaumast INIOTHOCTH BHIOOPKH (MHTEPBAJ BBIOOPKH) OTPENEsIeTcs

. CroiicTBoM MaciTaba nmpeodpazoBanus Oypbe
. Teopemoii KorenbHukoBa

. CooTHoOIIEHHEM HEOTpeIeIeHHOCTH

. Teopemoii mogoOus

W N =

6. HeoOxoammas I0THOCTh BEIOOPKH (MHTEPBaAJ BEIOOPKH) OTIPEEISIETCS
. CBoiictBoM MacmTaba npeoOpazoBanust Oypne
. Teopemoii KorenpHukoBa
. CoOTHOIIEHUEM HEOTIPEICIIEHHOCTH
. Teopemoit mogoOust

AW N —

7. ITapametprl CTOKCA UCTIONB3YIOTCS
. J11s1 onrcaHysi COCTOSTHUS MOJISIPU3ALUU U3ITyYECHUS
. st XapaKkTepUCTUKH MTPOCTPAHCTBEHHON HEOJHOPOIHOCTH ITy4Ka U3Ty4EHHUS
. JI1st XapaKTepUCTUKH PACXOAUMOCTH ITy4Ka U3Ty4EHHUs
. Bo Bcex nmepeuncieHHbIi ciiydasx

W N =

8. Ilomoca JacToT, 3aHMMaeMasi CUTHAJIOM 3aBHCUT
. OT ckopoCTH CKaHUPOBaHUS
. [lnameTpa BXOQHOTO 3payka ONTUYECKOW CUCTEMBI
. [ToporoBoro moToka npueMHHUKa U3Ty4EHUS
. OTHOCHUTENBLHOTO OTBEPCTHUSA OOBEKTHUBA

AW N —

9. Ilonoca yacToT, 3aHUMaeMasi CHTHaJIOM YMEHBIIAETCs IPU

. [lapannensHOM CKaHUPOBAHUU

. [locnenoBarenbHOM CKAaHUPOBAHUU
. OIHOAIEMEHTHOM CKaHUPOBAaHUU

. KpyroBom cxannpoBaHuu

W N =

10. TlpeumymectBamu  (Pypbe-CIIEKTPOMETPOB 1O CPaBHEHUIO C  JTUCIEPCHOHHBIMH
CHEKTPOMETPAMU SBIISIOTCS
1. OTcyTCcTBHE YHEPTETUUYECKHUX MTOTEPH
2. bonbiioe mpoCTpaHCTBEHHOE pa3pelleHHe
3. BosbIioe cneKkTpalibHOE pa3pelieHne
11. TlpeumymectBamu (Qypbe-CIIEKTPOMETPOB IO CPAaBHEHHUIO C JUCTICPCHOHHBIMU
CIICKTPOMCTpPAMU ABJISAFOTCA
1. OTcyTCcTBHE SHEPrETUUECKUX IOTEPh
2. Bonbioe NpocTpaHCTBEHHOE pa3perieHne
3. BonbIoe criekTpaibHOE pa3penieHue
12. IlpeumyiecTBOM  MapajuIeIbHOTO  CKaHUPOBAaHUS  MEpell  MOCIEA0BAaTEIbHBIM
CKaHUPOBAHUEM SIBIISIETCS
1. MeHb1I1as 1osoca 4acToT, 3aHMMaeMasi CUTHaJIOM
2. Bonbiast OMTHOPOAHOCTH U300paKEHUS
3. Peanu3anus MeTona HaKOIJICHUS PU MpeoOpa30BaHUM CUTHAIA
4. OTCcyTCTBHE MEXaHUYECKOTO CKAHUPOBAHUS
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13. IlpenMymiecTBOM  @apajuIEIbHOTO  CKAaHUPOBAHUSA  IEpell  IOCIIENOBATEIbHBIM
CKaHUPOBAHUEM SIBIIIECTCS
1. Menb11as 1mojoca 4acToT, 3aHUMaeMasi CHTHaJIOM
2. bonpIiast OHOPOIHOCTH U300PAKESHHUS
3. Peanu3zanust MeToa HAaKOIUIGHUS TIPH ITPeoOpa30BaHUU CUTHATIA
4. OTcyTCcTBHE MEXAHUUYECKOTO CKAHUPOBAaHUS

14. Paccunrtarh ATMHY BOJHBI B MKM, COOTBETCTBYIOIIYIO KpacHOH rpanuue ¢orosddexra,
IUI TIOJYIPOBOJHUKA C COOCTBEHHOHM MPOBOJMMOCTBIO, UMEIOIIETO IUPUHY 3aIllpelieHHON 30HHI,
paBHyto 0.18 3B. (oKpyIVIMTH 10 LI€TIOTO 3HAYEHNUS)

15. Paccuutars pazHocTh a3 (B paanaHax) MHTep(EpHUPYIOUINX BOJH B HHTephepoMeTpe
MaiikenbcoHa, €clii pa3HOCTh XO/a B Ijiedax paBHa 1, 0 MkM, a niuuHa BoiHbI 1, 06 MKM (OKpYIVIUTH
JIO COTHIX).

16. Paccuutars pazHocTh (a3 (B paauaHax) MHTep(EpHUPYIOUINX BOJH B HHTephepoMeTpe
MaiikenbcoHa, €clii pa3HOCTb XO/a B Ijiedax paBHa 1, 0 MM, a niuuHa BoiHbI 1, 06 MKM (OKpYIVIUTH
JI0 COTBIX).

17. Paccuurare yactoty B ['1] OTHORIIEMEHTHOIO CTPOYHOIO CKAHUPOBAHMS IPHU YCIOBHHU
CKaHMPOBaHUS 0€3 MPOMYCKOB M HAJIOXKEHUS CTPOK, €CIU IIMPHUHA CTPOKH HAa MECTHOCTH IO
HalpaBJICHUIO 1T0JIETa HOCUTENS ckaHepa paBHa 10 M, a cKOpOCTb ero mnojuera 7.8 Km/c

18. Yron xauaHus BXOAHOIO IUIOCKOTO 3epKaia ckaHepa MSS cocrasmser +£2, 9 rpamycos.
Paccuutars none o630pa ckanepa. (OTBET AaTh B IPaaycax, YUCIOM JI0 JECATHIX J0JIei)

19. Yron xauyanusi BXOAHOTO IUIOCKOTO 3epkana ckaHepa MSS cocraBnser +2, 9 rpamycos.
PaccuuTath mosne 0630pa ckanepa. (OTBET JAaTh B rpaaycax, YMCIOM JI0 ACCATHIX TOJICH)

20. DHepreTUUYeCKOe YpaBHEHUE CKaHepa OnpenesieT

1. YcnoBus, npu KOTOPBIX OTHOILLIEHUE CUTHAN/ IIyM JOCTUTAET ONPEACICHHOTO 3HAYCHHS
2. IToTpebnsieMyto MOITHOCTh CKAHUPYIOIICH CHCTEMBI
3. [ToTpebnsieMyto SHEPTUIO TUTAHUS

21. DHepreTu4eCcKoe ypaBHEHUE CKaHepa OnpeensieT

1. YcnoBus, npu KOTOPBIX OTHOILLIEHUE CUTHAN/ IIyM JOCTUTAET ONPEAEICHHOTO 3HAYCHHS
2. IToTpebnsieMyto MOITHOCTh CKAHUPYIOIICH CUCTEMBI
3. [ToTpebnsieMyto SHEPTUIO TUTAHUS

9. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbI

Ocnoenas rumepamypa

1. Conomarun B.A. OnTHKO - 37IEKTPOHHBIE CKAaHEPBI U CIIEKTPOMETPBI KOCMUUYECKHX alapaToB:
VYuebHoe nmocobue s By3oB. / B.A. Conomarus. - "MHHOBanmonHoe mammHoctpoenue”, 2021. -
154 - 978-5-907104-89-1. - TekcT: HEMOCPEACTBEHHBIM.

Jlononnumenvuas numepamypa

1. Topmmua W.I1. BeiGop mpueMHUKA WU3ITy4YCHHUS MPU MPOCKTHPOBAHUU ONTHKO-AJICKTPOHHOTO
npubopa: yueonoe mocodbme. / W.II. Topmmnua, FO.I. SxymenkoB. - MUUT'AuK, 2017. - 58 -
978-5-91188-074-3. - TekcT: HEMOCPEACTBEHHBIM.
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9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «IHTepHET», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4AKOIIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»

1. https://www.spectralcalc.com/blackbody calculator/blackbody.php - SpectralCalc.com

2.
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD
%D0%B0%D1%8F %D1%8
1%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%BO0 - Wikipedia

3. https://www.iprbookshop.ru/ - [IPR SMART

4. http://modtran.spectral.com/modtran_home - Modtran

5. https://www.photonics.su/ - ®oToHnka

6. https://opticjourn.ru/ru - OnTHYECKUI KypHAI

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npocpammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

Crnenanu3upoBaHHas J1abOpaTopHst

Beprukanbublit muHelnslii Tpancnatop L490/M - 1 m.

WHTepakTuBHas 1ocka - 1 mrt.

WnuTepakTuBHas maHens - 1 mr.

Wnteppepomerp Maiikenbcona - 1 mr.

Kommuiekt amst mpoBenenus sxcriepuMenToB Oypoe-ontuku (Thorlabs) - 1 mt.

MOV - 1 mr.

OnTnueckas ckamps - 1 mT.

ABTomaruzupoBaHHoe pabouee mecto (APM) - 3 mt.

Kommuiekt mameputensHoit cuctemsl Leica 3D DISTO - 1 mit.

MobunsHast 9BM ¢opma ¢akrop-Hoytoyk HP 250G8 Core i5-1035G1 1.0GHz. 15.6 FHD
(1920*1080)AG.8Gb DDR4(1).256GB SSD.41Wh.1.8 kg 1y - 1 mT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

IIpn m3ydyeHuu Kypca ClenyeT MOCTOSHHO CBS3bIBATH W3y4acMbl Marepual CO CBEIACHUSIMU U3
KypCOB OINTUKH, TEOPHH OITHKO-3JIEKTPOHHBIX CUCTEM, (PU3MKH, SJIEKTPOHHUKH, HCTOYHHUKAM WU
NpUeMHHUKaM u3dydeHus. Tak QopMmupyrorcs ycroiuuBble 3HaHUSA. OCHOBHOH METOIMYECKOM
0COOEHHOCTBIO OCBOEHUS TUCHMITIMHBI" MHpOpMaIMOHHbBIE CHCTEMBI KOCMUYECKOTO MOHUTOPHUHTA
" SABNSETCS MPAKTUYECKOE OTCYTCTBHE Y4eOHOW JMTeparyphl MO 3TOMY Kypcy. B cBs3m c 3TuMm,
ocoboe BHHMAaHHE CIIEyeT YICNUTh JIOTHKE TIOCTPOEHHUS Kypca, M0 KOTOPOH JIOJDKHBI
paccMaTpuBaThCs He OTAENbHbIC PUMEPBI OOPTOBBIX CKAHEPOB U CIIEKTPOMETPOB, a IIPEXK/IE BCETO
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O6H_[I/IC IMPUHIOUIIBI UX IMOCTPOCHHUA, a CXEMbl M IIapaME€TpPbl JOJIKHBI CIIYXXKHUTh HWIIIIOCTpAllUAMHU K
IIPpUHIHUITIaM.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH O0YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATHA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIUMW, TMpPE3eHTalluidi, BHAECO- M ayguoOMarepuaioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aIallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMHU BO3MOXKHOCTSIMHU
3I0pOBBS pa3zpabaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3J0POBbS TAKUX 00YUYaIOLIUXCS.
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