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«b1.0.22.03 OIITUKO-3JIEKTPOHHBIE CKAHEPBI 1 CHEKTPOMETPbI
KOCMUMNYECKHUX AIIITAPATOB»

VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET
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HampasinerHocTh(Tipoduiib) MOATOTOBKU: DIEKTPOHHBIE M ONITUKO-3JIEKTPOHHBIC TIPUOOPHI U
CHCTEMBI JUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIH

KBanuukanus (CTeneHb) BEITYCKHUKA: HHKEHED
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ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IPOTOKOJI
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JIALIO (Ipu HaNMUYUN)
1 taxysbrer IIpencenarens Topmmna U. I1. Paccmotpeno [09.04.2021, Ne 4
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IPHUOOPOCTPOCHUS (bakynsTeTa
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHUS AWUCHUIUIMHBI - OCBOCHHE CTYJCHTAMH TEOPETUYECKHX M IPAKTHYECKUX
3HaHUH, NpPHOOpETeHWE YMEHUH M HaBBHIKOB B 001acTH pa3paboTku OOpPTOBOM ammaparypsl
KOCMHUYECKHX  allaparoB, HEOOXOAMMBIX JUIS  aHaju3a, pacueTa, MPOCKTUPOBAHHMIO U
KOHCTPYHPOBAHUIO ONTHKO-3JIEKTPOHHBIX CKAHEPOB M CIIEKTPOMETPOB , UX Y3JIOB U JIeTaJIeH .

3amaun U3y4eHus TUCIUILIHHBIL:

- OCBOGHHUE CTYJEHTaMH MPUHIUIOB MMOCTPOEHUS U COCTAaB ONTHUYECKUX U ONTUKO-3JIEKTPOHHBIX
MPUOOPOB ¥ KOMITJIEKCOB;

- OCBEHHME CTyJACHAMM HaBBIKOB aHAJM3a B3aUMO3aBUCHUMOCTH IapaMETPOB ONTHYECKHX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILJIEKCOB U UX COCTaBHBIX YacTel;

- Hay4YWThb CTYJIEHTOB aHAJIU3HPOBATh NPEIbSBIIAEMble TEXHUYECKHE TpeOOBaHUA K MapaMeTpam
pa3pabaTbIBa€MOr0 ONTUKO-JIEKTPOHHOIO MPHOOpAa C YYETOM H3BECTHBIX IKCIEPUMEHTATbHBIX U
TEOPETUUECKUX PE3YIIbTATOB;

- JaTb CTyIEHTaM TMIOHATHS O TOCYAAPCTBEHHBIX M OTPACIEBBIX CTaHIApTaX, CTaHIapTax
OpraHu3aIuy;

- OCBOGHHME CTYICHTaMH YMEHHUI HCIOJb30BaTh MPO(ecCHOHANbHbIE MAaKEeThl MPUKIAIHBIX
nporpaMM Ui TMPOEKTUPOBAHHUA W KOHCTPYMPOBAaHUS OINTHYECKUX M  ONTHKO-3JIEKTPOHHBIX
pUOOPOB U KOMITJICKCOB M CUCTEMBI 3JIEKTPOHHOTO JIOKYyMEHTO000pOTA.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

I1K-1 CnocobHOCTh K (hOPMUPOBAHUIO TEXHUYECKUX TPEOOBAHUN U 3alaHUI HAa MPOCKTUPOBAHHUE U
KOHCTPYHPOBAHUE ONTHUECKUX M ONTHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB M UX COCTaBHBIX
yacTen

[IK-1.1 Amnanu3upyeT U oOIpenenseT TpeOOBaHHS K IapameTpaMm, MpenbsIBIsieMble K
pa3pabarbiBaéMOil  ONTOTEXHUKE, ONTUYECKUM U OINTHKO-JIEKTPOHHBIM NpuOOpaM U
KOMIIJIEKCAM C Y4ETOM U3BECTHBIX 3KCIIEPUMEHTAIIBHBIX U TEOPETUUECKUX PE3YJIBTaTOB

3name:

[MK-1.1/3u1 TIpuHIMOBI TOCTPOCHUS M COCTAB ONTHYECKUX M ONTHUKO-JICKTPOHHBIX.
[TpyHLIMIIBI TOCTPOEHUS U COCTaB ONTHYECKHX M ONTHUKO-3JIEKTPOHHBIX MPHOOPOB U
KOMIUIEKCOB.  [IpMHIUOBI ~ KOHCTPYHpPOBAHHUSI  ONTHUKO-3JIEKTPOHHBIX  HPUOOPOB.
TexHonoruu cOOpKH, FOCTUPOBKU U KOHTPOJISI ONITUKO-3JIEKTPOHHBIX MPHUOOPOB. OCHOBBI
CHUCTEMbl MEHEI)KMEHTa KadyecTBa. [peOoBaHMsSI OXpaHbl TpyAd, MPOMBIIIJICHHOH,
MOYKapHOH M SKOJIOTHYECKON 0€30M1aCHOCTH, AJIEKTPOOE30NacHOCTH.

Ymemns:

[TIK-1.1/YMm1 Ananmu3upoBarh MPENbBIIEMbIC TEXHHUECKHE TPEOOBAHMS K MapaMeTpam
pa3pabaTeiBA€MOr0  ONTHUKO-’JIEKTPOHHOTO  MpUOOpa €  y4eTOM  HU3BECTHBIX
SKCIEPUMEHTAJIBHBIX U TEOPETUYECKUX  pe3ylbraToB. [IpuMeHsATH  IepenoBoii
WH)XCHEPHBI OMNBIT MPU TMPOCKTUPOBAHHUM W KOHCTPYUPOBAHUU ONTHYECKUX U
OTNITHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.

Braoemy:

IMK-1.1/HBl Metoaukoi cOCTaBICHUsS TEXHHUYECKOTO 3aJaHHs Ha MPOCKTUPOBAHUE U
KOHCTPYHUPOBAaHUE ONTHYECKUX U ONTHKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB U UX
COCTaBHBIX YACTEMN.

[IK-1.2 Omnpenensier, KOpPpPEeKTUPYeT U OOOCHOBBIBAET TEXHWYECKOE 3aJaHWE B YaCTH
MIPOEKTHO-KOHCTPYKTOPCKUX ~ XapaKTepUCTHUK  OJOKOB W Y3JIOB  ONTUYECKUX U
OIITHUKO-3JIEKTPOHHBIX TPHUOOPOB
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3nams:

[1K-1.2/301 OcobeHHOCTH KOHCTpYHpOBaHUs jAeTaneil. OnTudeckue MaTepHayibl M
TexHoNoruu. [IpUHIUNBI MOCTPOCHUS M COCTaB ONTHYECKHX M ONTUKO-3JIEKTPOHHBIX
pUOOPOB M KOMITJIEKCOB

[IK-1.2/382 TIpuHUMIIEI KOHCTPYHMPOBAHMUS ONTHUKOZJICKTPOHHBIX HpPUOOPOB. OCHOBBI
IPOEKTUPOBAHUS, KOHCTPYHUPOBAHHUS u IIPOM3BO/ICTBA ONTUYECKHUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB

Ymemu:

[IK-1.2/Ym1 TIlpousBomuTh maTeHTHBIH ToUCK. llpeacraBmare uHPOpManuio B
CHUCTEMaTU3UpPOBaHHOM Buzae. Pa3pabaTbiBaTh KOHCTPYKTOPCKYIO —JTOKYMEHTAIHIO.
PaccuutbiBaTh, NpOEKTUPOBAaTH U KOHCTPYHUPOBAaTh B COOTBETCTBUU C TEXHUYECKUM
3aJaHHEeM THUIIOBBIE CHCTEMbI, TNPHOOPHI, JeTald U Y3JIbl ONTOTEXHUKH Ha
CXEMOTEXHMUYECKOM U AJIEMEHTHOM YPOBHSIX

[K-1.2/Ym2 CocraBnsaTh u1aH-rpaguk pa3paboTku ONTUYECKUX u
OIITUKO-3JICKTPOHHBIX MPHOOPOB, KOMIUIEKCOB M MX COCTaBHBIX dacTeil. Ompenenstsb
00beM paboThl U pecypchl, HEOOXOAUMBIE ISl U3TOTOBIICHHUS] OCHACTKU U CIEIIHATLHOTO
MHCTPYMEHTA B 3a/IaHHbIE CPOKHU

Braoemy:

[1K-1.2/HB1 Mertonukoii cocTaBieHUs TEXHMUYECKOTO 3aJaHUsl Ha TPOCKTHPOBAHUE H
KOHCTPYHUPOBAaHHE ONTUYECKUX W ONTUKOIIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB M UX
COCTaBHBIX YacTen

I1K-1.3 OcymiecTBisieT NOUCK M aHAJINW3 HAyYHO-TEXHUYECKOW MH(OPMAINH, OTEYECTBEHHOTO
1 3apy0eKHOTO OTbITa, padoTaeT ¢ 0a3aMu JaHHBIX
3namo:
IIK-1.3/3ul TocynmapcTBeHHbIE M OTpacieBble CTAaHAAPTHI, CTAHAAPTHI OPraHU3AIUH.
OCHOBBI cHCTEMBI MEHEKMEHTa KauecTBa. HopMmaTuBHBIE TOKYMEHTBI CHCTEMBI
MEHE/PKMEHTa KauecTBa
Ymemu:
[IK-1.3/Ym1 Hcnonp3oBarh mpoecCHOHANbHBIE MaKeThl MPHUKIAAHBIX MPOrpamMM s
NPOEKTHPOBAHUS U KOHCTPYUPOBAHUS ONTHUECKUX M ONTHKO-JIEKTPOHHBIX MPHOOPOB U
KOMILIEKCOB M CHCTEMBI JIEKTPOHHOTO JTOKyMeHTooOopoTa. Paborars ¢ 6a3amu TaHHBIX
¥ MCTOYHUKAaMU HH(pOpMaIiu
Braoemy:
[1K-1.3/HB1 Mertonukoii cocTaBieHHUs TEXHHUYECKOTO 3aJaHUsl Ha TPOCKTHPOBAHUE M
KOHCTPYMPOBAaHUE ONTHUYECKUX M ONTHKO-IEKTPOHHBIX NMPHOOPOB M KOMILJIEKCOB U UX
COCTaBHBIX 4acTen

[1K-3 CriocoOGHOCTh K aHANN3Y, PacyeTy, MPOSKTUPOBAHHUIO U KOHCTPYHUPOBAHHIO B COOTBETCTBUH C
TEXHUYECKHM 3aJaHMEM THIIOBBIX CHUCTEM, NPUOOPOB, JeTalieil M y3JI0B ONTOTEXHHKH Ha
CXEMOTEXHMYECKOM M DJJIEMEHTHOM YpPOBHSX, B TOM UYHCJIE C HCIIOJb30BAaHUEM CHUCTEM
aBTOMAaTHU3MPOBAHHOIO IIPOEKTUPOBAHUS

ITK-3.1 Pa3pabarbiBaeT (yHKIMOHATBHBIE U CTPYKTYPHBIE CXEMBI OMTOTEXHUKHU, OMPEACIseT
¢bu3nyYecKkne TPUHIHUIBI JEHCTBUS  YCTPOHCTB B  COOTBETCTBUU C TEXHUYECKUMU
TpeOOBaHUSIMU C HCHOJIB30BAHUEM TEOPETUYECKUX METOJOB W MPOTPAMMHBIX CPEIICTB
MIPOEKTUPOBAHUS U KOHCTPYHPOBAHUS
3namu:
[1K-3.1/3a1 OCHOBBI TPOCKTUPOBAHMS, KOHCTPYUPOBAHUS M TTPOU3BOICTBA OMTHYECKUX
U ONTHKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB [IpMHIMIBI MOCTPOCHUS U COCTaB
ONTUYECKUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB

Ymems:
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[IK-3.1/¥Ym1 Hcnonp3oBarh mpoecCHOHANbHbBIE MaKeThl MPHUKIAAHBIX MPOrpamMmM s
NPOEKTHPOBAHUS U KOHCTPYUPOBAHUS ONTHUECKUX M ONTHKO-IEKTPOHHBIX MPHUOOPOB U
KOMIUIEKCOB M CHCTEMBI 3JIEKTPOHHOTO JOKYMEHT0000opoTa Pa3pabarsiBaTh OT/AEIBHBIC
OporpaMMbl W TOANPOTPAMMBI JUIS PEIICHUS Ppa3IMyHBIX 3a7ad MPOEKTUPOBAHUS,
KOHCTPYMPOBaHUS, HCCICJOBAaHUS W KOHTPOJS ONTOTEXHUKH, ONTHYECKHX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB

Bnaoemw:

[IK-3.1/HBl Metoaukoii 3HEPreTMYECKOro pacyera THUIIOBBIX CHCTEM, MpPUOOPOB,
JeTaneii W y37OB ONTOTEXHUKM C Yy4eToM TpeOoBaHMH K Tapamerpam u
XapaKTepUCTUKAM IIPUEMHHUKOB U3TyUEHUS

I[IK-5 CnocobGen aHanmu3upoBaTh HAyYHO-TEXHUYECKYID HMH(POpMANUIO 1O  pa3paboTke
OIITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB TUCTAHIIMOHHOTO 30HIUPOBAHUS 3EMITH

[1K-5.1 Brnageer Hay4HO-TeXHUYECKO# nH(popManueit B obiactu ucnonszoBanus OOC /133
3uamo:

[TK-5.1/3a1 OOmmii Kypc TEXHUYECKOTO AHTJIIMICKOTO SI3bIKa B OOJIACTH ONTHYECKOTO
puOOPOCTPOEHUS, ONITUYECKUX MATEPUATIOB U TEXHOJIOTHI

Ymemu:

[IK-5.1/¥YmM1 YMmerh paborath ¢ Hay4yHO-TEXHHYECKOW HMH(OpMAIMe, MPOBOAUTH
NaTeHTHBI MOHMCK, paboTaTh ¢ HAyYHO-TEXHHMUYECKUMH TEKCTaMH, HCHOIb3Ys
CTaHJApTHBIE TEKCTOBBIE U TpauUecKue MporpamMmbl Uit 0(hOpMIICHUS JOKYMEHTAIIH,
OPUMEHATh CIPaBOYHBIE MaTepuaibl, B TOM YHCIE€ HAa HMHOCTPAHHOM  S3bIKE,
NPEICTaBIATh MaTepuanbl Ais O(QOpMIICHUS IMAaTEHTOB, TOTOBUTh K ITyOTUKAIIUU
HayyHble CTaTbl M  O(QOPMIIATH  HAYYHO-TEXHHYECKHE OTYETHl, IEpPEBOAMTH
HAyYHO-TEXHHUUYECKUE  TEKCThl, COCTABIATh  HAYYHO-TEXHUYECKHUE  OTUETHl M|
MOSICHUTEIIbHBIC 3aIUCKU

Braoemy:

[1K-5.1/HB1 BnageTs MeTOIaMU TIOWCKA M aHAIM3a HAYYHO-TEXHUYECKOW MH(POpMaIUN
00 OTEUEeCTBEHHOM U 3apy0eKHOM ONBITE IO pa3pabOTKe ONTHYECKUX U
OIITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB; BIAJETh CIIOCOOAMU IpEACTaBICHUS
uHopMaIMu B CHCTEMaTH3WpPOBaHHOM BHe, TpeOyemoMm ¢dopmare, odopmicHHEM
HAy4YHO-TEXHUYECKUX OTYETOB, BIAJETh HABBIKAMU COCTABJICHMS IUIAHOB IIOWCKa
Hay4YHO-TEXHUYECKON nHpOpMaIK N0 pa3paboTKe ONTUYECKUX U OMTUKO-IEKTPOHHBIX
MPUOOPOB M KOMITJIEKCOB.

[1K-5.2 Inanupyer npuMEeHEHUE CUCTEM JUCTAHIIMOHHOTO 30HAUPOBAHUS 3EMJITU
3Hamo:

[1K-5.2/3u1 ®usnueckas u npukiaaaHas ontuka. OCHOBHbBIE TOCTHXEHUS U TPOOIEMBI
COBPEMEHHOM ONTOTEXHUKH, 00ECIICUYMBAIOIINE MOJCPHU3AIMIO SKOHOMUKU U Pa3BUTHE
dyHnaMeHTaNbHOW M NpUKIaTHOW Haykd. OCHOBHBIE THUIBI, XapaKTEPUCTUKU
ONTUYECKUX M ONTUKO-IEKTPOHHBIX CHUCTEM JAMCTAHLMOHHOIO 30HIMPOBAHUSA 3EMIIH,
sNeMeHTHas 0a3a ONTO-TeXHUKU. [IpHHLIMIBI TOCTpOEHUS W  (PYHKIHMOHHUPOBAHHUS
SNEKTPOHHBIX M  ONTHKO-IEKTPOHHBIX NPUOOPOB M CHUCTEM AMCTAHIIMOHHOIO
3oHAMpoBaHus 3emin. OOmMHA Kypc TEXHHUYECKOTO AHIIMHCKOTO si3bIKa B 00JacTu
ONITUYECKOTO PUOOPOCTPOCHHSI, ONITUYECKUX MaTepHUAJIOB M TEXHOJIOT U

Ymems:
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[IK-5.2/¥m1 Paborath ¢ TEXHUYECKUMHU TeKCTaMu. VICronb30BaTh CTaHIapTHBIC
TEKCTOBbIE W  rpaduyeckue Mmporpammbl Uit O(OpPMIIEHUS  JOKyMEHTAIMU
AHanu3upoBaTh COCTOSHUE U TEPCHEKTUBBI Pa3BUTHS ONTOTEXHUKU B IIEJIOM U €€
OTHEebHBIX HampasieHud. Ilpumensats copaBounble Mmarepuain. lIpencraBiars
Marepuainbl Ui OpOPMIICHHS IMaTeHTOB, TOTOBUTh K MyONMKAllMM HAay4yHBIE CTaThU U
oopMIIATh HaydHO-TEXHHUYECKHE OT4eThl IlepeBonuTh Hay4dHbIE TEKCTHL. VIckarh
NAaTeHTHYI0 U HAayYHO-TEXHHYECKylo HH(popMmarmio. COCTaBIsATh HayYHO-TEXHHUYECKUE
OTYETHI ¥ MOSICHUTEIBHBIE 3aIIUCKU

Braoemy:

[1K-5.2/HB1 HaBbikamu mowcka W W3BJICUEHUS HYXXHOW WH(OpMaIuu mo paspaboTke
OTITUKO-3JICKTPOHHBIX MPUOOPOB M KOMILIEKCOB TUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIH
B a/IaITHPOBAHHBIX UCTOYHUKAX PA3IIUIHOTO THIIA.

I1IK-5.3 Ananusupyer CTpyKTypHble M NpuHOMNMagbHble cxeMbl OOC /I3, ux aneMeHTHYIO
0a3y, pa3pabarbsiBaeT U BHOCHT IPEATIOKEHUS IO MoaepHU3auuu KoHcTpykuun OOC J133.

3name:

[IK-5.3/3u1 ®wusmnueckas M npukiagHas ontuka. OCHOBHBIE THIIBI, XapaKTEPUCTUKU
ONTUYECKUX M ONTUKO-IEKTPOHHBIX CHUCTEM JAMCTAHLIMOHHOIO 30HIMPOBAHUSA 3EMIIH,
sneMeHTHas 0a3a onro-TexHuKu [IpuHIMIBI TOCTpoeHUs H  (PyHKIIMOHHUPOBAHUS
SNEKTPOHHBIX M  ONTHKO-JIEKTPOHHBIX NPUOOPOB U CHUCTEM AMCTAHIIMOHHOIO
3oHAMpoBaHus 3emian. OOmMHA Kypc TEXHHUYECKOTO AHIIMHCKOTO si3bIKa B 00JacTu
ONITUYECKOTO PUOOPOCTPOCHHSI, ONITUYECKUX MAaTePUAJIOB M TEXHOJIOT U

Ymems:

[IK-5.3/¥Ym1 Paborath ¢ TEXHUYECKUMHU TeKCTaMHu. VICronb30BaTh CTaHIApTHBIC
TEKCTOBbIE U  TpaduyecKue MporpaMMbl s OQOPMIICHUS  JOKYMEHTAIUH.
AHaIIM3UPOBATh COCTOSIHUE M TEPCHEKTUBBI PA3BUTHUSI ONTOTEXHUKHA B ILIEJIOM U €€
OTNEIbHBIX HampasiieHu. [IpumeHsaTs copaBouHble Marepuanbl. l[IpencTaBisTh
Marepuanbl Uit oQOpMIICHUS MATEHTOB, TOTOBUTh K MYONWKAllMKM Hay4YHBIE CTaThbU U
oQOpMIIATh HAyYHO-TEXHUYECKHE OT4eT. [lepeBoaMTh Hay4yHbIE TEKCTHL. Vckarh
MAaTeHTHYI0 M HAayYHO-TeXHHUYECKyro uHGopmaruio. COCTaBlsATh HAYYHO-TEXHUYECKUE
OTYETHI U MOSICHUTEIbHBIE 3aITUCKH

Braoems:

[1K-5.3/HB1 HaBbikamu mowcka ¥ W3BJICUEHUS HYXHOW WH(OpMaIuu mo paspaboTke
OTITUKO-3JICKTPOHHBIX MTPUOOPOB M KOMILIEKCOB TUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIH
B a/IaITHPOBAHHBIX HCTOYHUKAX PA3IMIHOTO THUTIA,

3. MecTo aucuMiuinHbl B cTpykrype OIl

HucrummHa (Moayns) 51.0.22.03 «OnTHKO-37IeKTPOHHBIE CKaHEPhI M CIIEKTPOMETPHI KOCMHUYECKUX
afnmapaToB» OTHOCHUTCS K 00s3aTeIbHOM YacTH OOpa30BaTENbHOM MPOrpaMMbl M H3y4yaeTcsl B
cemectpe(ax): 8.

B npoumecce wu3yyeHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIOB 3ajad
npodeCcCHOHAIBHOW  AeATenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThI

[as arrecranus

[bIC 3QHSATHUS
ChI)

ChI)
IbHast paboTa

»IC 3aHATUA
CBI)

/TOEMKOCTh
CBI)

/MOCMKOCTb
T)

bI)

[Tepuon

~
v
-
~

—~
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5. Copep:xanune TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHLI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

-
< A o
= = o=
= ) < L4 K
Sl E| 22823
< = % |5 oA
= s |o
b < - =T
HaumenoBanwue paszeina, TeMbl = o g 29 =
2| 2| E |52z
S| £ | & |2g§¢2
8 ) £ &S 8 =
o o | E Q9 |[E5 a8
AERERERERE
2 |2 |2 |S|EgLE
Pasnean 1. IIpeoOpasoBanue 19 6 3| 10| IIK-1.1
CHI'HAJIOB B CKaHepax u ITK-1.2
CIIEKTPOMeETpax [TK-1.3
Tema 1.1. OcHOBBI TEOpUS 19 6 3] 10| IIK-3.1
JTUHEWHOW (QUIIBTpaIIIH
Paznen 2. 29 2 4| 23| IIK-1.1
Whishbroom-ckanepsbi [K-1.2
Tema 2.1. MonenupoBanue 14 2| 12| HK-1.3
whishbroom-ckanepa IK-3.1
Tema 2.2. CxeMbl, napaMeTpsl U 15 2 2| 11| TIK-5.1
XapaKTePUCTUKU IK-5.2
whishbroom-ckanepos TK-5.3
Pasznen 3. Pushbroom-ckanepni 34 7 4| 23| IIK-1.1
[1K-1.2
Tema 3.1. MonenupoBanue 17 3 21 12| TIK-1.3
pushbroom-ckanepa K-3.1
Tema 3.2. Cxembl, napaMeTpsl U 17 4 2| 11| IIK-5.1
XapaKTEPUCTUKHU ITK-5.2
pushbroom-ckanepos I1K-5.3
Pasnen 4. CnekrpomMeTpsl 26 4| 22| IIK-1.1
[1K-1.2
Tema 4.1. CtpykTypHas cxema 13 21 11| TIK-1.3
OOpPTOBOTO CIIEKTPOMETpA. MK-3.1
Tema 4.2. Cxembl, napaMeTpsl U 13 2| 11| IIK-5.1
XapaKTepUCTUKU OOPTOBBIX ITK-5.2
CIIEKTPOMETPOB [IK-5.3
Hroro 108 15 15| 78

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Paszoen 1. Ilpeoodpazoeanue cucnainos 6 ckanepax u CNeKMpomempax
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Tema 1.1. Ocnosvl meopus aunetiHou urbmpayuu

OntuManeHas ¢GuiabTpanus. BBOmHBI HMHCTpyKTax. 3HAKOMCTBO C Jiaboparopuedd MeToapl
¢unprparmn B OOC Breibopka. Teopema KotenbamkoBa. IIpeoOpasoBanme curnaioB B ODC.
HerextupoBanue curnana B O9C Cxembl 1€TEKTOPOB

Pa3zoen 2. Whishbroom-ckanepul

Tema 2.1. Mooenuposanue whishbroom-ckanepa

CrpykrypHass cxema whishbroom-ckanepa. IIpocTpaHCTBEHHO-BPEMEHHbIE COOTHOLICHHS B
TEXHOJIOTUH whishbroom. DHepreTuuecKoe ypaBHEHUE whishbroom-ckanepa.
[TpocTpaHCTBEHHO-YaCTOTHBIE COOTHOLICHHS B TeXHOIoruu whishbroom.

Tema 2.2. Cxemvl, napamempuol u xapaxmepucmuxu whishbroom-cxanepos

Cxanep MSS cnytHuka LANDSAT. Ckanep TM cnytHuka LANDSAT. Ckanep MCY-CK cnyTHHKa
METEOP. Ckanep-nonsgpumerp POLDER cnyrauka ADEOS. Ckanep-nonsgpumerp POLDER
cnytHuka ADEOS. I13C-kamepa. Cxemsl [13C. HccrnenoBanrue BOJOKOHHO-ONTHYECKON CHCTEMBI.
Onruyeckoe BOIOKHO.

Pa3zoen 3. Pushbroom-ckaneput

Tema 3.1. Mooenuposanue pushbroom-ckanepa

CrpykTypHass cxema pushbroom-ckanepa. DHepreTuueckoe ypaBHeHHEe pushbroom-ckanepa.
[TpocTpaHCTBEHHO-YaCTOTHBIE ~ COOTHOIICHUST B  TexHomoruu  pushbroom. HccrnenoBanue
unteppepomerpa Maiikenbcona. Pacuer muTepdepomerpa Maiikenscona. KomiokBuym mo Teme
"Pushbroom-ckanepsr".

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

Konnoxksuym

Tema 3.2. Cxemvl, napamempul u xapaxmepucmuxu pushbroom-cxamepos

Ckanep ALI cnyrnuka EO-1. Ckanmep OSA cnytHuka IKONOS-2. Ckanep OLI cnyTtHHKa
LANDSAT-8. Cxanep NAOMI criytauka SPOT 6, 7. Cxaneps! ciytHuka Kanomyc-B. Ckanep HiRi
cnytiuka PLEIADES. Ckanep VGT-P cnyrtamka PROBA -V. IlpeoGpa3oBaHue CHrHaJiIoB
metonamu Dypre-ontuku. [IpeodpasoBanne ypbe B KOTEpEHTHON ONTUYECKOH CUCTEME.

Pa3zoen 4. Cnekmpomempul

Tema 4.1. Cmpykmypuas cxema 60pmo8oco cnekmpomempa.

[TpuHIUIBI TOCTPOEHUST OOPTOBBIX cHEKTpoMeTpoB. Dypbe-ciekrpomeTp IGM cnytHuka ADEOS.
®ypse-cniekrpomerp IASI-NG ciytHuka MetOp-SG. @unbrpoBslii criekrpomerp OCO-2

Tema 4.2. Cxembl, napamempul u Xapaxmepucmuku OOpmosvix CHeKmpoMempo8
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Jucniepcuonnslii runepcnekrpomerp Hyperion crnythuka EO-1. @uabTpOBBIi THIIEPCIEKTPOMETP
AaSI cnyrauka Aalto-1. {ucnepcuonnsiii runepcnekrpomerp MUSES-DESIS cnytauka EnMAP.
Hucnepcuonnsiii runepcnek-tpomerp DESIS MK. HMccnenoBanue cnekrpomerpa. KomiokBuym 1o
pasneny " CrnekrpomeTrps”

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

Konnoksuym

6. Ilops1oK NpoBeIeHUsT MPOMEKYTOYHOM ATTECTALIUMN

[Topsimox  mpoBeAeHHS TMPOMEKYTOUHOM  aTTeCTalMM  pPerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEpPCUTETA!
- ITlonoxenueM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHOM arrecTand OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIETO O0pa3oBaHHs — HporpamMmmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepasbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTeIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBemenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

IIpomedxcymounas ammecmayus: 3avem, 8 cemecmp.

Jl7is OlleHUBaHUS PE3yJIBTATOB OOYYCHUS B BHIIE 3HAHMIA HCTIOJIB3YIOTCS CIEAYIOLINUE TIPOLELYPBI
U TEXHOJIOTUH:

- YCTHBIH OTBET Ha BOIPOC(bI) WIM UHAUBUAYaIbHOE coOece10BaHuE,

- THUCbMEHHBIE OTBETHI HAa BOMPOC(bI).

- TECTHUPOBAHUE U T.II.

Jlns oleHMBAaHHA pe3ynsTaToB oOyuenms B Buge YMEHUM u BIJIAJJEHUU wucnonssyrorcs
CJIEYIOINE IPOLENYPHI U TEXHOIOTHH:

- TMpaKTHYECKUE KOHTPOJIbHBIC 3aanus (ganee - 11K3), Bkiarodaromux oHy WM HECKOJIBKO 3aa4
(BompocoB) B BuE KpaTKoil (GOpMYyIHpPOBKH NEHCTBHI (KOMIUIEKCA EHCTBHIA), KOTOpPHIE CIEIyeT
BBIIIOJIHUTD, WM ONIMCAaHHUE PE3YIbTaTa, KOTOPHIN HYXKHO IOJYUYHUTh.

ITo cnoxunoctu I1K3 pasnenstorcs Ha:

npocThie 3aanus (nanee - npocteie [1K3); koMmmnekcHble 3ananus (qanee - kommiekcHsie [1K3).
Jlnst onennBanus YMEHUU - npumensores mpocteie ITK3.

IIpocteie IIK3 mpenmonaraior penieHHe B OJHO WM JBa JeHcTBUS. K HMM MOXHO OTHECTH:
IIPOCThIE CUTYallMOHHBIE 337a4M C KOPOTKMM OTBETOM MWJIM IPOCTBIM JAEHCTBUEM; HECIOXKHbBIE
3a7aHus 110 BBINOJHEHUIO KOHKPETHBIX JEUCTBUM.

st ouenuBanms BJIAJJEHUN - npuMeHsoTcs: koMmruiekcHoie [TK3.

KommuiekcHble 3a7anus TpeOyIOT MHOTOXOIOBBIX PEIICHHH KaK B TUITMYHOM, TaK U B HECTaHIapPTHOU
CUTyauusix. DTO 3aJaHHus B OTKPHITOH (opme, TpeOyIolre MOITAHOIO PEIIEHUsI U Pa3BEPHYTOrO
OTBETa, B T.4U. 3a/JlaHUs HAa MHAMBHUIYAJIbHOE WIM KOJUIEKTHBHOE BBIIIOJHEHHE IIPOEKTOB, Ha
BBINOJIHEHHE MTPAKTUYECKUX JACHCTBUM WM 1a00paTOpHBIX padoT.

Turnsl MpakTUYECKUX KOHTPOJIBHBIX 3aJaHUM:

- 33JlaHMS HA YCTAHOBJICHUE NPABUIBHOW IOCIIEIOBAaTEILHOCTH, B3aUMOCBI3aHHOCTH JEHCTBU,
BBISICHEHUS BIUSHUS Pa3IMYHBIX (PAKTOPOB HA PE3YNbTaThl BHIMOJIHEHUS 3a1aHHS;

- YCTaHOBJICHHE NIOCJIE0OBATEILHOCTH (ONIUCATh aJTOPUTM BBIIOJIHEHUS AEHCTBYS),

- HaxXOXKJEeHHE OINMOOK B TOCIENOBATENILHOCTH (ONPEACTUTh MPAaBUIBHBIA BapHaHT
MOCJIEI0BATEILHOCTH ICUCTBU);

- YKa3aTh BO3MOXXHOE BIIMSHUE (DAKTOPOB Ha MOCIEACTBUS PeaTU3alli YMEHUS U T.]I.

- 3a/I1aHUS HA IPUHATHE PELICHHS B HECTaHIaPTHON CUTyaluu (CUTyaluy BeIOOpa,
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MHOTOAJIFTEPHATUBHOCTHU PELIEHUH, MPOOIEMHOMN CUTyallUn);

- 3aJaHMs Ha OLICHKY MOCJEICTBUI MPUHATHIX PELICHHUIA;

- 3aJaHus Ha OIIeHKY 3(()EKTUBHOCTHU BBIMOJIHEHUS AEHCTBUS U T.II.

B nensix uToroBoro KOHTposist chopMUPOBAHHOCTH KOMIIETEHIIMH UCTIONB3YIOTCS:

- 3alIUTHl UHAUBUIYAJIbHBIX WIH FPYIIOBBIX IPOEKTOB;

- odopmileHHE U 3allIUTa OTYETOB MO0 KOMILIEKCHBIM MTPaKTUYECKUM padoTaM;

- 3ammra (Mpe3eHTanus) mopToano, IPH HATUYUH OOBEKTUBHBIX MPAKTUYECKUX PE3YJIBTATOB
BHEAy/IUTOPHOM aKTUBHOCTH 00y4aemoro mno Mmpo(uiio AUCHUIUIMHBI, XapaKTEPU3YIOLIUX YPOBEHb
chopmup. KOMIETSHITUU (M) U T. TI.

[Ipu opranuzanuu M NpoOBEIEHUU MPOMEKYTOUHOMN aTTECTAlluU, UCXO U3 MEpeyHs MIIaHUPYEMBbIX
pe3yabTatoB OOy4YeHHUS MO JIUCHUIUIMHE (MOAYJIO), MO KaKJO0M KOMIIETEHIMH WM CBA3aHHBIM
HECKOJIbKMM KOMIETEHLIUSM, B ((POPMUPOBAHUU KOTOPHIX YYacTBYeT yueOHasi IUCUUIUIMHA (MOIYIb),
kadenpoit  gopmupyrorcs (GOHI OICHOYHBIX CPEACTB K JK3aMeHy (COOTBETCTBEHHO -
mudGepeHIUPOBAaHHOMY 3a4ETy WJIH 3a4€Ty):

- TNPHUMEpHBIM MepedeHb BOMPOCOB K 3a4eTy /Jsi OLIEHUWBAHUS pE3yJbTaToB OOyueHHUS B BHJE
SHAHMIL. IIpu sToM, 3a KaIbIM BOMPOCOM B CKOOKAX YKAa3bIBAIOTCS(ETCS) KOMIICTCHIHH(s),
YpOBEeHb CHOPMHUPOBAHHOCTH KOTOPHIX(0H) OyJIET OILICHUBATHCS;

- TPUMEpPHBIN epedeHb MPOCTHIX MPAKTUYECKUX KOHTPOIbHBIX 3aJaHHUM K 3a4eTy JIJIsl OLIeHUBaHUS
pesynbratoB obyueHust B Buge YMEHUI. Ilpu sToMm, 3a KaXgblM 3aJaHAEM B CKOOKax
YKa3bIBAIOTCA(ETCA)  KOMIETCHIMHU(SI), YpPOBEHb C(HOPMHUPOBAHHOCTH  KOTOPBIX(O¥)  Oymer
OLIEHHBAThCS;

- TpUMEpHBIH MepeyeHb KOMIUIEKCHBIX MPAKTUUYECKUX KOHTPOJIbHBIX 3aJaHUl K 3auery s
OIICHUBAHUS PE3YJITaTOB OOy4YeHHUsS B BHJIC BHAI[EHI/IPT. NPy 3TOM, 32 KaXIbIM 3aJlaHUEM B
CKOOKaX YKa3bIBAIOTCSA(ETCS) KOMICTCHIIUH(s), YPOBEHb C(HOPMHPOBAHHOCTH KOTOPBIX(0il) OymeT
OLIEHHBAaThCS;

J15ig mpoBeeHUs MPOMEKYTOUHOM aTTecTaluu, UCX0s U3 COPMHUPOBAHHBIX MepeuHel (BOIPOCOB K
sk3ameny, nmpocThix [1K3, kommiekcHbix [1K3) hopMupyroTcst OMIeTH K 3a4eTy.

CdopmupoBannsie miepeunu (Bompockl K 3adery, npoctbie [1K3, xommiekcupie [1K3) momkHBI B
COBOKYITHOCTH OXBaTbIBaTh BCE€ KOMIETEHIIMM U 3asBICHHBIC B MPOrpaMMe OCHOBHBIE Pe3ybTaThl
oOyuenus mo aucruiuinHe Ha ypoBHe 3HATD, YMETD, BIIAJIETD.

bunersr GopMupyroTCs Clly4aiiHOW BBIOOPKOW W3 TMPHUBEICHHBIX BHINIC TEPEYHEH, a HTOTOBBIN
pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MporpaMMe MEepedeHb pe3ysibTaToB
o0Oy4eHHs MO AUCLUILIIHHE.

Kaxxnpiii Onier BKIIIOYAET:

1. Bompoc [1st oLeHHBaHus pe3yasTaToB oOydenns B Buae SHAHUI;

2. Tlpoctoe mpakTHuecKoe KOHTPOJIBHOE 3a/laHue Ui OLCHUBAHUS Pe3yJbTaToB OOy4YeHHs! B BUIE
YMEHUI;

3. KoMruiekcHOe MpakTU4YecKoe KOHTPOJIbHOE 3a/laHue JUIsl OLICHUBAHUS PE3yJIbTaToB OOyueHUs B
suze BJIAJIEHU.

MeTtonuka oleHUBaHUS: IPU MPOBEICHUHU POMEKYTOUHOM arTecTalnu, Kak MpaBuio, IpUMEHseTCs
cpenHee apudMeTHYecKoe 3HAYCHHs! OLIEHOK, MOJYUYEHHBIX 3a KaKIbli 3J€MEHT OICHUBAaHMUS,
yKa3aHHBIN B OmsteTe (BOMPOC U J1BA TPAKTUUYCCKUX 3a/IaHHS).

WtoroBas oreHka 1Mo AMCHUIUIMHE (MOIYIIO) PACCUUTHIBAETCS KaK OTHOUIEHHE CYMMBI OLICHOK,
MOJTyYEHHBIX 00ydaeMbIM 3a Ka)Ibli BOIPOC M 3aJaHus B Owiere (Bompoc W 2 3agaHus, Jaiee -
AJIEMEHT KOHTPOJIS) TIOJICTICHHOE Ha KOJIMUECTBO MOJYYEHHBIX OIEHOK (3).

[Ipy npoBegeHMM OLIEHMBAaHUS 10 BONpOCaM M 3aJaHUSIM, yKa3aHHBIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTalluU, IPENo1aBaTellb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIErO KOHTPOJISL.
VYcraHaBnUBAIOTCA — CIEAYIOLIME MIKalbl OICHMBAHMS YpPOBHEM OCBOEGHHUS  KOMIETEHIIMIA,
MPEeyCMOTPEHHBIX paboueil mporpaMMmol MpH MPOBEACHUU 3a4yeTa: €CiAM JOCTUTHYT OJUH U3
MOKa3aresen:

«TOBBIIIEHHBIN», «BA30BBIN» utu «ITOPOTOBBIN» - BrictaBnsercs orenka «3AUTEHO»
€Cu cpeiHee apu(pMeTHIeCKoe 3HaYeHHE OLICHOK HaXoauTCs B mHTepBasie ot 2.5-5.0. B nmpotuBHOM
clydae: €ClIM JOCTUTHYT TIOKa3aTesb «HEI[OCTATO‘-IHI:IIZ.» - BBICTABISIETCS  OIICHKA
«HE3AUYTEHOY, ecnu cpennee apudMeTHUECKOE 3HAYCHHE OIICHOK IO AJIEMEHTaM KOHTPOJISI MEHEe
2.5
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7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 3. Pushbroom-ckaneput
Konmponupyemwie H/JK: I[IK-1.1 IIK-1.2 IIK-1.3 IIK-3.1 I[IK-5.1 [IK-5.2 IIK-5.3

Tema 3.1. Mooenuposanue pushbroom-ckanepa
®dopma KOHTPOJIsI/0TIeHOYHOE cpeacTBO: KomtokBuym
Bonpocsi/3ananus:
1. Pushbroom-ckanepsr

1. YcnoBust, pu KOTOPBIX OTHOIIEHUE CUTHAJ/ IIIYM JOCTHTAeT ONMPEIEICHHOTO 3HAUYCHHS
2. [ToTpebisieMyt0 MOITHOCTh CKAaHUPYIOLIECH CUCTEMBI
3. IloTpebnsieMyto SHEPTUIO TUTAHUS

Pazoen 4. Cnexmpomempuol
Koumponupyemvie M/IK: 1IK-1.1 IIK-1.2 [IK-1.3 [IK-3.1 I[IK-5.1 IIK-5.2 IIK-5.3

Tema 4.2. Cxemvl, napamempbl U XapaKxmepucmuku 60pmoesix cneKmpomempos
dopma KOHTpOJIs1/01IeHOYHOE cpenicTBO: KommokBuym
Bomnpocwi/3ananus:
1. Paznen CnexkTpomeTpbl

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

8 cemecmp, 3auem
Koumponupyemvie U/IK: 1IK-1.1 TIK-3.1 I[IK-5.1 I[IK-1.2 I[IK-5.2 IIK-1.3 [IK-5.3
Bomnpocei/3ananus:

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

2. 'mnepky6
1. OObeuHSET CIEKTPAIbHYIO M IPOCTPAHCTBEHHYIO HH(OpMAIIHIO
2. Otpaxaet penbed 30HIUPYEMOI TTOBEPXHOCTH
3. OroOpaxkaeT TPSIMOYTOJIBHOE YITIOBOE TOJIE C pachpeielieHueM CIIeKTpalibHON WH(GOPMAIIHH 110
BBICOTE

3. l'umepky6
1. OObeuHsIeT CIEKTPAIBbHYIO M TPOCTPAHCTBEHHYIO HH(OpMAIIHIO
2. OTpaxaer penbed 30HAUPYEMOI ITOBEPXHOCTH
3. OrobpaxkaeT HPSAMOYToJIbHOE YITIOBOE MOJIE€ C pacHpeAeIeHUEM CIEKTPabHOW MH(POPMAIUH I10
BBICOTE

4. Jlmamerp BxomHOro 3epkana oOwbexTHBa Kaccerpena ckanepa TM paseH 415 M,
OTHOCHUTEIIbHOE OTBEPCTHE OTBEpCTHE OOBEKTHBAa paBHO 1/6. Pa3mep »sieMeHTa mNpuUEMHHKA
U3IY4YCHHUs, PACIONOKEHHOTO B (pOoKambHOW MilockocTH oObekTnBa paBeH 0,1 mm. Paccumrarsh
BEJIMYMHY MTHOBEHHOTO YIJIOBOTO MOJIS B pajl. ( OKPYIIMTH J0 TPeX 3HaYaImux nugp).

5. HeoOxoammas I0THOCTH BEIOOPKH (MHTEPBAJ BEIOOPKU) OTPEIEISIETCS

1. CoiictBoM MacmTaba npeoOpazoBanust Oypne
2. Teopemoii KotenbHnkoBa
3. COOTHOIIEHNEM HEOIIPENETIEHHOCTH
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4. Teopemoii momo0Omst
6. HeoOxoaumast INIOTHOCTH BEIOOPKH (MHTEPBAJ BBIOOPKH) OTpENesieTcs
. CroiicTBoM MaciiTaba nmpeodpazoBanus Oypbe
. Teopemoii KorenbHukoBa
. CooTHOIIEHHEM HEOTpeIeIeHHOCTH
. Teopemoii mogoOus

AW N~

7. ITapametrpbl CTOKCa UCTIOJIB3YIOTCS
. I[JIH OnucCaHusg COCTOAHUA IMOJIApU3ALIUN U3ITYYCHUA
. s XapaKTEepUCTUKU ITPOCTPAHCTBEHHON HEOJHOPOIHOCTH ITy4Ka U3JTy4YCHHUS
. JI1s XapaKTepUCTUKU PACXOAUMOCTH ITy4Ka U3Iy4EHHUs
. Bo Bcex nepeuncieHHslil ciryqasx

AW N —

8. [Tonoca yacTot, 3aHUMacMasi CUTHAJIOM 3aBHCUT

. OT CKOpOCTH CKAaHUPOBAHUS

. [lnameTpa BXOZHOTO 3payka ONTUYECKON CUCTEMBI
. [ToporoBoro noroka npueMHUKa U3ITyUCHUS

. OTHOCHUTENTFHOTO OTBEPCTHS OOBEKTHBA

AW N~

9. Ilonmoca 4acToT, 3aHUMaeMasi CUTHaJIOM YMEHBIIIAETCS TIPU
. [lapaieIbHOM CKaHUPOBaHUU
. IlocnenoBareabHOM CKaHUPOBAHUU
. OIHORJIEMEHTHOM CKaHUPOBAHUU
. KpyroBom ckanupoBanuu

AW N —

10. IlpeumymectBamMu (ypbe-CIEKTPOMETPOB MO CPAaBHEHUIO C JAUCIEPCUOHHBIMU
CIIEKTPOMETPAMHU SIBIISIOTCS
1. OTcyTCcTBHE SHEPrETUUECKUX OTEPH
2. bornpI110€ MPOCTPaHCTBEHHOE pa3peleHue
3. bonbIoe crieKTpajabHOE pa3penieHue

11. TIIpeumymectBamu (ypbe-CIIEKTPOMETPOB IO CPaBHEHUIO C JHUCIIEPCUOHHBIMHU
CHEKTPOMETPAMU SBIISIOTCS
1. OTcyTCcTBHE YHEPTETUUYECKUX MTOTEPH
2. bonbiioe mpoCTpaHCTBEHHOE pa3peleHe
3. BosbIioe cneKkTpalibHOE pa3penieHne
12.  IlpenMymiecTBOM  NapajuIEIbHOTO  CKaHHWPOBAHUSA  IEpell  IOCIIEIOBATEIbHBIM
CKaHUPOBAHUCM SBJIACTCA
1. MensbI1as moioca 4aCTOT, 3aHNUMacMadad CUTHAJIOM
2. Bonbiast 0THOPOTHOCTH N300PaAKCHHS
3. Peanu3zanust MeToa HAKOIUIGHUS TIPH ITPeoOpa30BaHUU CUTHATIA
4. OTcyTCcTBHE MEXAaHUUYECKOTO CKAHUPOBAaHUS

13. IIpeumymiecTBOM  MapajUIeNIbHOTO  CKaHUPOBAaHMA  Tepel  IOCIEeNIOBATEIbHBIM
CKaHMPOBAHUEM SBIISCTCS
1. MeHb11as mojoca 4acToT, 3aHUMaeMasi CHTHaJIOM
2. bonpIiast OHOPOIHOCTH U300PAKEHHUS
3. Peanu3zanust MeToa HAKOIUIGHUS TIPH ITPeoOpa30BaHUU CUTHATIA
4. OTCyTCTBHE MEXaHMUYECKOTO CKAHUPOBAHHS

14. PaccunTarh AMUHY BOJHBI B MKM, COOTBETCTBYIOIIYIO KpacHOU rpanuie ¢porodpdexra ,
IUIsL TIOJYTIPOBOJHUKA C COOCTBEHHON MPOBOAMMOCTBIO , MMEIOLIETO IIUPUHY 3alpelieHHON 30HBI,
paBHyto 0.18 3B. (OKpyIVIMTH 10 LI€TIOTO 3HAYEHNS)

15. Paccuutars pazHocTh (a3 (B paauaHax) MHTep(EpHUPYIOLUINX BOJH B HHTephepoMeTpe
MaiikenbcoHa, €ClIM pa3HOCTh X0/1a B Iiedax paBHa 1,0 MKM, a juinHa BosiHbI 1, 06 MKM (OKpyDIIUTH
JI0 COTBIX).
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16. Paccuutars pazHocTh (a3 (B paanaHax) MHTep(EpHUPYIOLUINX BOJH B HHTephepoMeTpe
MaiikenbcoHa, €ClIM pa3HOCTh X0/1a B Iuiedax paBHa 1,0 MKM, a juyinHa BosHbI 1, 06 MKM (OKpyIIIUTh
JI0 COTBIX).

17. Paccuurarp yactoTy B ['1] OIHORIIEMEHTHOrO CTPOYHOIO CKAHUPOBAHMS IPHU YCIOBHHU
CKaHMPOBaHUS 0€3 MPOMYCKOB M HAJIOXKEHUS CTPOK, €CIU HIMPHUHA CTPOKH HAa MECTHOCTH II0
HaIpaBJICHUIO 1T0JIETa HOCUTENS ckaHepa paBHa 10 M, a cKOpOCTb ero mnojuera 7.8 Km/c

18. Yron xauaHus BXOAHOIO IUIOCKOTO 3epKaia ckaHepa MSS cocrasusier £2,9 rpanycos.
Paccuutars none 0630pa ckanepa. (OTBET AaTh B IPaaycax, YUCIOM JI0 JECATHIX J0JIei)

19. Yron xadyanusi BXOAHOTO IUIOCKOTO 3epkana ckaHepa MSS cocraBnser +£2,9 rpanycos.
PaccuuTath nmosne o630pa ckanepa. (OTBET JAaTh B rpagycax, YMCIOM JI0 ACCATHIX TOJICH)

20. DHepreTUUeCKOe YypaBHEHUE CKaHepa OnpeesieT

1. YcnoBus, mpu KOTOPBIX OTHOILLIEHUE CUTHAN/ IIyM JOCTUTAET ONPEACICHHOTO 3HAYCHUS
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. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue TN CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPATYypPbI

Ocnoenas rumepamypa

1. Conomarun B.A. OnTHKO - 37EKTPOHHBIE CKAaHEPHI U CIIEKTPOMETPBI KOCMUUYECKHX alapaToB:
VYuebHoe nmocobue misa By3oB. / B.A. Conomarus. - "MHHOBanmonHoe mamuHoctpoenue”, 2021. -
154 - 978-5-907104-89-1. - TekcT: HEMOCPEACTBEHHBIM.

Jlononnumenvuas numepamypa

1. Topmmna W.I1. BeiGop mpueMHUKA WU3ITy4CHHUS MPU MPOCKTHPOBAHUU ONTHKO-AJICKTPOHHOTO
npubopa: yueonoe mocodbue. / W.II. Topmmnua, FO.I. SxymenkoB. - MUUT'AuK, 2017. - 58 -
978-5-91188-074-3. - TekcT: HEMOCPEACTBEHHBIM.

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «HTEepHET», K KOTOPHIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
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%B0 - Wikipedia

3. https://www.iprbookshop.ru/ - IPR SMART
4. http://modtran.spectral.com/modtran_home - Modtran
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5. https://www.photonics.su/ - ®oToHnka
6. https://opticjourn.ru/ru - ONTHYECKUI KypHAIT

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

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eHCEHEDETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

Crnenanu3upoBaHHas J1ab0paTopHst

Beprukanbublit muHelnslii Tpancnatop L490/M - 1 w.

WHTepakTuBHas 1ocka - 1 mrt.

WuTepakTuBHas maHens - 1 mr.

Wnteppepomerp Maiikenbcona - 1 mr.

Kommuiekt ams mpoBenenus sxcriepuMenToB Oypobe-ontuku (Thorlabs) - 1 mt.

MOV - 1 mr.

OnTnueckas ckambs - 1 mT.

ABTtomaruzupoBaHHoe pabouee mecto (APM) - 3 mt.

Kommuekt msmeputensHoit cuctemsl Leica 3D DISTO - 1 mit.

MobunsHast 9BM ¢opma ¢aktop-Hoyroyk 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)

IIpy m3ydyeHuH Kypca cieqyeT IOCTOSIHHO CBSI3bIBaTbh M3y4aeMblIil MaTepuan CO CBEICHUSIMU W3
KypCOB OINTUKH, TEOPHH OITHKO-3JIEKTPOHHBIX CHUCTEM, (PU3HMKH, SJICKTPOHHUKH, HCTOYHHUKAM W
NpUeMHHUKaM u3dydeHus. Tak QopMmupyrorcs ycroiuuBble 3HaHHSA. OCHOBHOH METOIMYECKOM
O0COOEHHOCTBIO OCBOCHHS TUCHUIUIMHBI' ONTHKO-JIEKTPOHHBIE CKaHEphl M CIEKTPOMETphl "
ABJISIETCS MIPAKTUYECKOE OTCYTCTBUE YUeOHOU JTUTEpaTyphl MO 3TOMY Kypey. B cBs3u ¢ 3tum, ocoboe
BHHUMAaHUE CJIEAYET yAEIUTh JIOTHMKE MOCTPOEHUS Kypca, 0 KOTOPOH JOJIKHBI pacCMaTpuBaThCsl HE
OT/IeIbHBIE TIPUMEPBI OOPTOBBIX CKAHEPOB U CIIEKTPOMETPOB, a MPEXK/IE BCEro O0IINe MPUHIIHUITBI HX
IIOCTPOEHUS, a CXEMBI U ITapaMeTPhl JOJKHBI CIIY>)KUTh WILTIOCTPALUSAMH K IIPUHLUIIAM.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATUS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBI HM3yYEeHUEM
MOJHOTEKCTOBBIX ~ JIEKUMW, MPE3CHTAlUWi, BHAECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyaldbHBIC 3adaHUSA
MOJOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dbopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX TOCTYIMHOCTH IJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBATUAOB U JHUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThIBaeTCs WHANBUAYATHHO C YI€TOM O0COOCHHOCTEH NMCUXO()U3NIECKOTO pa3BUTHS,
WHANBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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