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AHHOTANMA

B pamkax y4eOHOM JUCHMIUIMHBI pacCMaTpPUBAIOTCS KIIOYEBbIE (PM3UUECKHE MPUHLUIIBI, TIPUMEHSIEMbIE MIPH
CO3JIaHMH ONTHKO-IJICKTPOHHOHN ammapaTypbl JTUCTAaHIMOHHOTO 30HaupoBaHus 3emun (/I33) m3 kocmoca, a
Takke 0a30Bble METOABI UPPOBOH 00paboTKu M300pakenuil. Kypc cymecrBenHbiM 00pa3om Oazupyercs Ha
pa3IMUYHBIX pazjienax oOIiel GU3NKH 1 BBICIIIEH MaTeMaTHKH.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

* (QopMupoBaHHE Yy CTYOGHTa LEJIOCTHOIO TIOHMMAaHHUA MPUHLUNOB (QYHKIMOHUPOBAHUS
OIITUKO-3JIEKTPOHHOM ammaparypbl /133 U3 KocMoca, pa3BUTHE CHUCTEMHOIO MBIIIIEHUS U
MpUOOPETEHNE HABBIKOB PELICHHUS MPAKTUICCKUX 3a7ad.

33]13‘[1/[ JAUCHUIIINHBI

* aKTyaJn3anus 3HaHWUH, TPUOOPETEHHBIX paHee MPU OCBOCHHUH PA3IMYHBIX Pa3/IeNIoB o0IIel (hu3nKu
M BBICIIICIT MAaTeMaTHKHU,

* u3ydyeHue ocobenHocrelt /133 u3 kocMoca;
* M3y4YCHME TEOPETUYECKUX ACIEKTOB (DYHKIIMOHUPOBAHMS ONTHKO-3JIEKTPOHHOI anmaparypsl;
* u3y4yeHHE 0a30BBIX METOJIOB IU(PPOBOI 00pabOTKH N300paKEHHMIA;

*  (opmupoBaHHE CHCTEMHOIO IOAXOJAa K CO3JaHUIO0 ONTHKO-3JIEKTPOHHOH amnmaparypsl /133 u3
KOCMOCa;

° HpI/I06peT€HI/IC HAaBbIKOB PCHICHUS NPUKIIAAHBIX 3a1a4,

. (dbopMHUpOBaHUE TIPEICTABICHUS O BO3MOXHOCTH MPUMEHEHHUsS MOJYYCHHbIX 3HAHUNA B
npodeccuoHaIbHON e TeTbHOCTH.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1.1 Ananuzupyet npoOIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOWCK BapuUaHTOB  PELICHUSA
. |mocraBmeHHOW  THpPOONEMHOM  CHUTyalluM Ha  OCHOBE
YK-1 CriocoGeH ocyecTBIsATh KpUTHIECKUN
. JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh

CTpATernio HeﬁCTBHﬁ IOCTABJICHHOMW IHCJIM KaK II0CJICAO0BAaTCIIbHOCTL IIIAros,

MpenBUIIA pe3ylbTaT KakIOT0 W3 HHUX W OLEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYKEHHUE  I[IAHHUPYEeMOM
JESTENIbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM

JEATEIBHOCTHA
OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCHOHANBFHOW  NIeATENhbHOCTH  (PyHITaMEHTaIbHBIC

Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

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

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKN)

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




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIEA0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

[IK-1.2 CnocoGeH  BbABHrarb  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAEIM Ul OIHUCAaHMUA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb:
* OCHOBHBIC 3a1aun /[33;

* COBPEMEHHBIC TEHICHINH Pa3BUTHI CITyTHUKOBBIX cucteM J[33;
*  Ha3HaueHHEe OJIOKOB ONTHKO-3JIEKTPOHHOW ammaparypbl J[33 u (yHKIMOHAIBHBIE CBA3M MEXKIY

HHUMU,

* METOJbI KATHOPOBKU ONTUKO-3JIEKTPOHHOM anmaparypst [133;
* MeToasl HU(POBON 00pabOTKH U300PAKEHHIA;
* cnenuduky npodeccuoHaIbHOMN IesTeNbHOCTH CIICIMAINCTOB, pa3padaTbiBaonux cucremsl J133.

YMETB:

. Jie7IaTh OLIEHKM TEXHHYECKUX XapaKTepPUCTHK MNpU aHaiu3e TpeOOBaHWH, MPEABSABISEMBIX K

OIITHKO-3JICKTPOHHOM armaparype J133;

* pacCUMTHIBATh MapaMeTpsl (OTONPUEMHOTO TPAKTa C yueToM ocobeHHocTel /]33 u3 kocMoca;
* TpemIaraTth KOHLEMIUHU ITOCTPOCHUS ONTUKO-IEKTPOHHOW ammapatypsl 133 u aHaaM3upoBaTh MX

0COOEHHOCTH;

* paspabaTbiBaTh AITOPUTMBI KOPPEKIUN HHPOPMALIUKU C Y4eTOM 0coOeHHOCTeH (HyHKIMOHUPOBAHUS
KOHKPETHOM ONTHKO-3JIEKTPOHHOM anmaparypsl [133;
. paccuMThIBaTh NAapaMETpPbl CIYTHUKOBBIX TPYNIMPOBOK JJsl PEHICHUs 3afad [00aJbHOTO

MOHHUTOPUHIA.

BJIAJIETh:

* CHCTEMHBIM IOIXOIOM K IIPOEKTUPOBAHUIO ONTUKO-JIEKTPOHHOM anmnapatypsl [133;
* METOIMKOW MPOBEICHHUS MaTeMaTH4eCKOr0 MOAEIUPOBAHNUS, HAYYHOTO IKCIIEPUMEHTa U 00padOTKU

pE3yJIbTaTOB  DKCHEPHMEHTOB  C
anmaparypst J133;

LEIbLI0 HCCIEIOBAHUSI

XapaKTEPUCTUK  ONTHKO-3JIEKTPOHHOMN

¢ HaBBIKAMH Hy6J'II/IT-IHOFO BBICTYIIJICHHA U BEACHUA Hay‘IHOﬁ JAUCKYCCHU.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI
Jlekunu | CemuHapsl JlabGopar. paboTsl Camocr.
P pat-p pabora

1 Bgenenne. 2 1

2 Opb6uransubie rpynnupoku KA J133. 4 2
[MpuHIHTTBL ¢dhopmupoBaHus

3 8 4
n3o0paxkenus B anmaparype J133.

4 W3nydyeHrne B ONTHYECKOM JHMama3oHEe 3 4
CIIEKTpa.

5 @OTONPUEMHBIN TPAKT. 8 4
WUndopmaunonnsie XapaKTePUCTHKH

6 8 8
anmapatypst 1133.
Pagnomerpuueckass M TeoMeTpHUYECKas

7 8 8
kanuOpoBka anmaparypsl J133.

] CayxeOHble cucTeMbl annaparypsl 133 u 4 4
KA J133.

9 BoproBass u  HazemHas  oOpaboTka 3 3
CUTHaa.
Buemnsist kanuOpoBka W BajMIaLUs

10 2 2
JaHabIx [[33.

Uroro wacos 60 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 1 (Ocennwii)

1. Benenue.

3amaun aucrtaHOMOHHOTO 3oHAupoBaHus 3emum (/133) w3 kocmoca. Pomb  muCTaHIIMOHHBIX
WCCIICZIOBAaHUI B W3YyYEHUM IPHUPOJIHON cpelbl B IOOAIbHOM MacmiTabe, KOHTPOJNS M Pa3BEIKH
00BEKTOB Ha MTOBEPXHOCTH 3€MIIH U B aTMOcdepe.

CoBpemennsie cuctemsl J[33 u3 kocmoca. CHCTEMHBIN MOIXO K AUCTAHIIMOHHBIM HCCIIEIOBAHUSM.
[IpocTpaHcTBEHHOE, CHIEKTpPANBHOE, PAIMOMETPUYESCKOE M BPEMEHHOE pa3pelieHue MaHHbIX J[33.
[lepcriekTUBBI Pa3BUTHI KOCMHYECKUX CUCTEM JAMCTAHIIMOHHOTO 30HTUPOBAHUS.

Henouka «O6bekT cheMkr — Anmaparypa — Jlanable — TeMaTudeckuil mpoayKT.

2. Opburanbnble rpynnupoku KA J133.

3akoHbl opOuTanbHOro nBUWKEHUSA. OcHOoBHBIE Buabl opout KA JI33: comHeYHOCHMHXpPOHHAs,
reocTalyioHapHas, BbICOKoduMnTHdeckas. [lapamerpsl opout. Mi3mMeHnenune nmapameTrpoB OpOWUTHI B
TedeHue cpoka aktuBHoro cymectBobanus (CAC) KA. Beibop opOuTt B 3aBUcHUMOCTH OT 3a1a4 /J[33.

3. lpunuune! popMupoBaHus u300paxeHus B anmnaparype 133.

leomerpusi cheMKHM € OKOJNO3eMHOH OpOMTBL. CHCTEMBI TpPacCOBOM CBHEMKH, CHCTEMBI CO
ckaHupoBaHueM. KommoneHTsl — QoTonpueMHoro Tpakta. CHnocoObl  CHEKTPOAENEHHs U
¢opmupoBanusi kaHanoB. HazHauenne u BHUIBI cpeacTB OOpTOBOHM KaimOpoBKu. Pexxumbl paboTbl
anmnaparypsl.

4. 3iyyeHre B ONTHYECKOM JHAIa30He CIEKTpa.



OHepreTuyeckue M (oTOMETpHUYeCKHe BenuuuHBl. [loriomeHue, oTpakeHHE, paccesiHue U
mpejoMiieHue cBera. TemmoBoe wu3nmyueHue. AOcomoTHO uepHoe T1eno (AYT). 3akoHsl
Credana-bonbnmana, [Tnanka, Buna. M3nydarenbHas ciocoOHOCTh U paJMalliOHHAsI TEMIIEpaTypa.
WznyyarenbHble, NOMIOMIATENBHBIE U OTPaXKaTeIbHbIE CBOMCTBA HEUEPHBIX MTOBEPXHOCTEH.
CobctBeHHOE W paccesHHOe usnydeHwe. CHeKTp conHedHoro wusnydeHus. OcoOeHHOCTH
CHEKTPAIbHBIX XapaKTEPUCTHK M3IYYEHHS M OTPAXCHUS TMPHUPOAHBIX M  AHTPOIIOTCHHBIX
00pa3oBaHMii B ONTHYECKOM JIMana3oHe crnekrpa. [IpoxoxaeHne nimydenus yepes armocepy.

5. ®oTonpreMHBINA TPAKT.

OcHoBHBIEC 3akOHBI OonNTHKH. udpakuuonnslid npeaen paspemenus. Kputepuit Panes. Cserocuna
00bekTHBa. XpOMaTHYecKue M TreoMeTpUdecKre adeppanuu. AnepTrypHas M 1moyieBas auadparmbl.
OcHOBHBIE BUBI OOBEKTUBOB.

dotoaddext. OcHoBHBIE TUTIBI (oTonprueMHNKOB. DoTomnonsl U (otopesucropsl. JIuHeiHbIE U
marpuunbie [13C u KMOII-dporonpuemunky. XapakTEpUCTHUKH MPHUEMHUKOB ONTHYECKOTO
n3nydeHus. KsantoBas sddextuBHOCTh. CHeKkTpalibHas XapaKTepUCTUKA YyBCTBUTEIBHOCTH.
JUIMHHOBOJTHOBAsE TPaHMLA YyBCTBUTEIBHOCTH. YacTOTHBIE CBOWCTBA NPHUEMHUKOB H3IYUCHUS.
OcHOBHBIE BHIBl U MCTOYHHMKH IIYMOB. BrusiHue oxyax[eHus. AKTHBHBIC U ITACCHBHBIC CHCTEMBI
OXJIAXKJIeHHs! (POTOIPUEMHHKOB.

Yeunurenu curaana u aHaJoroBo-undpossle npeodbpazosarenu (ALID).
Cemecrtp: 2 (Becennuit)
6. adopmanmonHble XapakTepUCTUKH annaparypsl [133.

Pagnomerpuueckue xapakTepucTUKU. JJnHaMUUECKHUd AUana30H BEIXOAHOTO curHajia. CriekTpaibHas
(GyHKIMS 4yBCTBUTENBHOCTH. | paaynpoBodHas XapakTepucTHKa. Pagmomerpudeckoe paspelieHue.
Otnomenne curHan/mym (OCI), skBuBajieHTHas ImIymMy pasHocTh Ttemneparyp (DLLIPT).
PazpsaHocTs curnana. CTabuiIbHOCT TapaMEeTPOB BBIXOIHOTO CUTHAJIA.

leomerpuueckue xapakrepuctuku. Oynkmus paccesaust Touku (OPT) u ontuyeckas nepegaroyHast
¢yukuus (OIl®). Oynxnus nepegaun moxymsinun (OIIM), xosddunmeHT mnepenadyd MOLYISILIAN
(KIIM). ®ynkuusa paccesaus nuauu (OPJI). IIpoctpancrsennoe paspemenue. Ilomoca 3axBara.
I'eorpaduueckas npuBsszKa H300paxeHusI.

7. Papgnomerpuueckasi 1 reoMeTpuuecKas KaauOpoBka anmaparypst J33.

CpelncTBa 1 METOJBI HA3eMHOW U OOPTOBOM pamoMeTpudecKoil KanmnOpoBku. M3Mepenne GyHKIui
CIIEKTPAJIbHOW UyBCTBUTEIBHOCTH. MIMUTATOPBI a0COMOTHO YepHOTOo Tena. CTaOMiIbHbIE HCTOYHUKH
KOPOTKOBOJIHOBOTO ~ W3nyueHusi. Dortomerpudeckas wuHTerpupymoomas chepa. Jduddysno
pacceuBaoNIMe ONTHYSCKUE dIIEMEHTH. KoMmmapupoBaHue OOpPTOBOTO H3IIydareis C BHELIHHM.
Hcnonp3oBaHue BHENIHUX HCTOYHWUKOB U3NydeHus (kocmoca, Comnna, JlyHbl) mpu OOpTOBOM
KaJIMOpOBKe. YUeT 0COOCHHOCTEW (POTONMPHEMHOrO TpaKTa ammaparypbl Ipu KaauOpoBke. KoHTpoib
CTaOMIIBHOCTH XapaKTEPUCTHK alllapaTypbl MPH KaTuOpPOBKE.

CpencrBa u METOIbI TeOMEeTPUYECKOM KaJINOPOBKH. Mertozp! U3MEpEHUs
MPOCTPAHCTBEHHO-YaCTOTHBIX XapaKTEPUCTHUK B Ipolecce JabopaTOpHOW HACTPOMKH M IITATHOW
skcrutyataruu — anmaparypel  J133.  TlpuHmmm reoMeTpuueckod KanMOpOBKM — ammaparypbl ¢
MHOT'03JIEMEHTHBIMU TPUEMHHUKAMU U3TYYCHUSL.

8. Cimy>xebnble cuctemsl armapatypsl 133 u KA J133.

bnoku ympasnenusi, o0paboOTKM cuUTHaNOB, cOopa TeneMmerpuyeckod uHPOpManuu. BropudHbie
UCTOYHHUKU TUTaHHsA. CHCTEMbI TepMOCTaOMIN3aIMH, KPUOTeHHbIE cUCTeMbl. CHCTEMBI XpaHEHHS U
nepeaayn nHPOPMaIIHH.

Obecrieuenne pabotsl  anmaparypel 133 co croponst KA. CucreMbl 35eKTpOCHAOXKECHHS,
OpHEHTALIUH, CTA0MIN3AINH, TEPMOPETYIISAIHH.

9. boproBas u HazeMHasi 00pabOTKa CUTHAJIA.

VYpoBHu 00paboTku nanubix J133. Pagnomerpuueckas u reoMerpudeckas 00paboTka n300pakeHuH.



AnropuT™mbl TONydeHHs, OOpaOOTKM M HCIHOJBb30BAHUS KAIMOPOBOYHBIX JaHHBIX. AJTOPUTM
JBYXTOYEYHON paJuOMETPUUYECKOM KOppEeKIMM curHaia. [IpuHOMOBI HONydeHHs W yCTpaHEHUS
MPOCTPAHCTBEHHON HEOTHOPOAHOCTH YyBCTBUTEIILHOCTH aNIaparyphl.

Boprosas o0paborka undopmanun. Cxxkarue curHana ¢ norepsiMu u 6e3 noreps. OCHOBHBIE POPMATHI
XpaHEHHS N300paKEHUIA.

Apredaxrsl Ha nzobpakenusx. [Ipouenypsl koppexunu. Jluneiinsie Guiasrpol. CBeprka. OUIBTPHI
HU3KUX M BBICOKMX dYacToT. DuibTpbl Ha OcHOBe mpeoOpasoBanus PDypre. Craructuueckne
(GUIBTPEI.

Tematnueckue NpPOAYKTHI Ha OCHOBe uH(popmanmu, nomydaemoin anmaparypoir J133. CrmocoOsr
MPEACTaBICHNS TEMaTH4YECKUX MPOAYKTOB. OCHOBHBIE THUIIBI KAPTOTrpahuueCcKuX MPOCKINH.

10. Bremnss kanmuOpoBKa U Banuanus JaHabix J[33.

Banupanums paamoMeTpuuecKuX M HMPOCTPAHCTBEHHO-YACTOTHBIX XapaKTEpUCTHK ammaparypsl /(33
MpH JIETHOW JKcIuTyaTauuu. [IpoBepka XapaKTEepUCTHK IO Ha3eMHBIM MNojuroHam. OcoOeHHOCTH
MPOBEPKH XapaKTEPUCTUK B 3aBUCHMOCTH OT IPOCTPAHCTBEHHOTO PA3PEIICHHUS U CHEKTPAILHOTO
nuanazoHa. KammOpoBka mo HasemubiM nonuroHam. WurtepkamubOposka: GEO-GEO, GEO-LEO,
LEO-LEO. Yuer paznuuuii B anmaparype /133 mpu nHTepKannOpoBKe.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heo0xonnmoe ob6opynoBaHue Uil CEMUHAPCKUX 3aHATHI: yueOHas ayTUTOpHs, IIEpCOHAIbHbIE
KOMITBIOTEPBI U MYJIBTUMEINITHOE 000py10BaHKE (IPOEKTOpP, MHTEPAKTUBHAS JOCKA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1) Wlosenrepar, P.A. lucraniimonHoe 30HAMpoBaHre. Mojenu u MeTo il 00padOTKH N300paKeHH /
P.A. IlloBenrepar. — M. : Texunocdepa, 2010. — 560 c.
2) Yepnos, A.A. OpOUTHI CIYTHUKOB JIUCTAaHIIMOHHOTO 30HaupoBanus 3emun / A.A. Yepnos, ['M.
UYepusasckuii — M. : Pangno u cBasp, 2004. — 200 c.
3) XancoHn, P. Uadpakpacusie cuctemsl. / P. Xajgcon. — M. : Mup, 1972. — 535 c.
4) Toccopr, XK. Uudpaxpacuas repmorpadusi. OcHOBBI, TexHuKa, npumenenue / XK. T'occopr. — M. :
Mup, 1988. —416 c.
5) Toncanec, P. lludbposas obpadoTka nzobpaxenwnii / P. [orcanec, P. Bync. — M. : Texnocdepa,
2005. - 1072 c.

JomnonHurenbHas aureparypa



1) Tang, H. Quantitative Remote Sensing in Thermal Infrared. Theory and Applications / H. Tang, Z.
Li — Springer-Verlag Berlin Heidelberg, 2014 — 281 p.

2) Oxonumckuit, JI.E. OcHOBBI Mexanuku kocmudeckoro nojiera / [I.E. Oxomumckuii, FO.T.
Cuxapynuaze. — M. : Hayka, 1990. — 448 c.

3) ®opmo3zos, b.H. Aspokocmudeckre (hOTONPUEMHBIE YCTPOCTBA B BUIUMOM M HH(PAKPACHOM
nuana3onax. YueoHoe mocobue / b.H. ®opmoszos. — CII6. : ['YAIL, 2002. — 120 c.

4) Poransckuii, A. Uadpakpacubie gerektopsl / A. Poranbckwmii. — HoBocubupck : Hayka, 2003 — 636
C.

5) CoBpeMeHHBIE TEXHOJIOIUU 00pabOTKU TaHHBIX TUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIH / TIOA PEe.
B.B. EpemeeBa. — M. : ®uzmariut, 2015. — 460 c.

6) Muxees, M.A. OcHoBsl Temonepenadn / M.A. Muxees, U.M. Muxeesa. — M. : Dueprus, 1977. —
344 c.

7) Bnox A.T. Tenmmooomen uznyuenuem / A I Brox, F0.A. Kypasnes, JI.H. PenkkoB. — M. :
Oueproarommsaar, 1991. — 432 c¢. CuyxwuH, J[.B. O6mmii kypc pusuku: yaed. mocodue /st By30B B 5
T. T. 1. Mexanuka / JI.B. CuByxun. — M. : ®uzmatnurt, 2016. — 560 c.

8) CusyxuH /. B. O6muii kypc ¢pusuku: yued. mocodue 1y By30B B 5 T. T. 1. Mexanuka — 6-¢ uzn.,
ctepeoT. — M. : @usmatnut, 2016. — 560 c.

9) Cusyxwums, J[.B. O6mmii kypc ¢usukn: yued. mocodue mis By3oB B 5 1. T. 2. Tepmonnaamuka u
MonekynspHast puzuka / J[.B. CuByxun. — M. : ®usmaniut, 2016. — 544 c.

10) CuByxuH, [.B. O6muii kypc ¢pusuku: yue6. mocodue 1 By30B B 5 T. T. 3. Dnexrpuuectso / J.B.
CuyxuH. — M. : ®uzmariur, 2016. — 656 c.

11) Cuyxun, JI.B. O6umii kypc ¢pusuku: yued. nocobue ans By30B B 5 1. T. 4. Ontuxa —/ [1.B.
CuyxuH. — M. : ®uzmariur, 2016. — 792 c.

12) CuByxuH, /[I.B. O6muii kypc ¢pusuku: yue6. mocodue s By30B B 5 T. T. 5. AToMHas u sipepHas
¢uzuka / JI.B. CuByxun. — M. : ®uzmatnurt, 2016. — 784 c.

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

1. http://lib.mipt.ru/ — snekrponHas Oubnrorexa dusrexa

2. Hudposas o6padboTka curaanoB. Yacts 1. CUTHAIIBI U CHCTEMBI IUCKPETHOTO BPEMEHH —
https://www.coursera.org/learn/cifrovaya-obrabotka-signalov-chast1

3. Lludporas o6padotka curnanos. Yacte 2. JluckpeTHbie U UPPOBBIE GUILTPHI —
https://www.coursera.org/learn/cifrovaya-obrabotka-signalov-chast2

4. O6paboTka n3obpaxkenuii — https://stepik.org/1280

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[TakeTs! oucHOTO IporpamMmmuoro odecneuerns Microsoft Office (Word, Excel, PowerPoint, Windows
Media Player),Access 2010, Outlook, Win Rar, uadopmarimonnas cnpaBounas cucreMma OSCAR —
https://space.oscar.wmo.int.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemnoe ocBoenne Kypca «lIpuHUMIIBI (YHKIMOHMPOBAHUS ONTHUKO-3JIEKTPOHHOW amnmapaTrypbl
JMCTaHITMOHHOTO 30HIMPOBAaHUS 3eMIIM M3 KOCMOCa» TpeOyeT OONbIIOoi CaMOCTOSTENLHOW paboOThI
CTYICHTa, OCO3HAHMsI CBSA3EH MEXIy TEOpHEeH M IMPAaKTHKOM, a TakKe B3aMMO3aBHUCUMOCTEH pa3HBIX
IUCLMIUIMH. B mporpamMMe IUCHUIUIMHBI MPUBEIEHO MUHMMAJIBHO HEOOXOIMMOE BpeMs UIl paboThl
CTy[CHTa HaJl TEMOH.

CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHE ¥ KOHCIIEKTHPOBAaHNE PEKOMEHJOBaHHOW JIUTEPATYPhI;

— npopaboTKy yueOHOro marepuasa (CEeMUHAPOB, yueOHOHN U HAyYHOU TUTEpaType).

PyKoBOACTBO M KOHTPOJIb 3a CaMOCTOSITENBHOW paOOTOM CTyIEHTa OCYILECTBISIETCS B PE3yNbTare
aHaJM3a NPOWEHHOTO MaTepraa, a TaKkke MHANBUAYaIbHBIX KOHCYIbTalUil.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npo¢ujib NOATOTOBKH: KocMuueckue TexHonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
Kadeapa KOCMHUUECKOTO IPUOOPOCTPOCHUS
Kypc: 1
KBaJU(PUKAHA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: A.A. 3aiiues, npenoaasareib



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-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOIYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAYK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemiarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare nzyuenus aucuuiuinHbl «[IpuHIMOBL QYHKIMOHMPOBAHMS ONTHUKO-3JIEKTPOHHOM ammapaTypsl
JUCTaHIMOHHOTO 30HIMPOBaHMS 3eMITH U3 KOCMOCa» 00yUYaIOLIUHCS JOJKEH:

3HAThb:




* OCHOBHBIE 3a1aun /[33;

* COBPEMEHHBIEC TEHICHIH Pa3BUTHsI CITyTHUKOBBIX cucteM J[33;

*  Ha3HaueHHEe OJIOKOB ONTHKO-JIEKTPOHHOW ammaparypbl [[33 u (yHKIMOHAIbHBIE CBA3M MEXIY
HUMH;

* METOJbI KATHOPOBKU ONTUKO-3JIEKTPOHHOM anmaparypst [133;

* MeToasl HU(POBON 00pPabOTKH N300PAKEHHIA;

* cnenuduky npodeccuoHaIbHOM IesTeNbHOCTH CIICIMAINCTOB, pa3padaTbiBaonux cucremsl J133.

yMeThb:
*  JleNiaTh OIGHKH TEXHUYECKHX XapaKTepUCTHK IPH aHaiu3e TpeOOBaHWM, NpPEAbSBISEMBIX K
OIITHKO-3JICKTPOHHOM armaparype J133;
* paccuuTHIBATh MapaMeTpbl POTONPHUEMHOTO TpakTa ¢ yueToM ocobeHHocreit /133 u3 kocmoca;
* TpemIaraTth KOHLEMIUHU ITOCTPOCHUS ONTUKO-IEKTPOHHOW ammapatypsl 133 u aHaaM3upoBaTh MX
0COOEHHOCTH;
* pa3pabaThIBaTh AITOPUTMBI KOPPEKIIMU WHPOPMAIMU C YI€TOM 0COOCHHOCTEH (HYHKIMOHHMPOBAHHS
KOHKPETHOM ONTHKO-3JIEKTPOHHOM anmnaparypsl [133;

. PACCUHTHIBATh IMapaMETPhl CIYTHUKOBBIX TPYNIHUPOBOK JUIS pEIIeHHs 3aj1ad TI00aJbHOTO
MOHUTOPHHTA.
BJIaJeTh:

* CHCTEMHBIM IOJIXO/IOM K ITPOCKTUPOBAHUIO ONTHKO-3JIEKTPOHHOIT armaparypsr /[33;

* METOAWKOHM MPOBEICHUS MAaTEMaTHUECKOTO MOJIEINPOBAHNUS, HAYYHOTO SKCIIEPUMEHTa U 00pabOTKH
pE3yJIbTaTOB  DKCIEPUMEHTOB C IEJbI0 HCCICJOBAHUS  XapaKTEPUCTUK  ONTHKO-JICKTPOHHOU
anmaparypst J133;

* HaBBIKAMH IIYOJINYHOTO BBICTYIUICHHS M BECHUS HAyYHOW TUCKYCCHH.

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

Texyuuii KOHTPOJIb OCYIIECTBIIICTCS B (hopMe CaMOCTOATENBHBIX PabOT WM TECTOB B NMUCHMEHHOM
(dhopme 1o KaxKa0H TeMe.

PYKOBO):[CTBO U KOHTpPOJIb 3a CaMOCTOSITCIIEHON pa60T0171 CTyACHTA OCYHICCTBJIACTCA B PE3YJIbTATC
aHaJIn3a UTOroOB KOHTPOJIbHBIX, CAMOCTOSATCIIbHBIX pa60T, a TaK)XXC MHANBUAYAJIbHBIX KOHCYJII)TaHI/Iﬁ.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Arrecrammst no aucuuiuinHe «IIpuHIMIBL QyHKIIMOHUPOBAHMS ONTHKO-DJIEKTPOHHOH ammaparypbl
JMCTAaHIMOHHOTO  30HAMPOBaHMSA  3eMJIM M3  KOCMOCa»  ocymecTisercs B (opme
nudQepeHIpoBaHHOTO 3aueTa B 9 cemecTpe u B hopme dk3ameHa (yctHoro) B 10 cemectpe.

ITepeueHb KOHTPOIBHBIX BOIPOCOB IS cliauu quddepeHmpoBaHHOTO 3a4eTa B 9 ceMecTpe:

1. 3amaun 133 u3 kocmoca. [lenouka «O6bekT cheMkn — Anmaparypa — Jlanabie — Temarudeckuii
MPOAYKTY.

. IlpocTpaHcTBEHHOE, CLIEKTPAIbHOE, PAINOMETPUUECKOE U BpEMEHHOE paspenieHre qanubix J[33.

. OcHoBHbIE BuabI opOuT ciryTHUKOB J133. Bri6op op6ut B 3aBucumocty ot 3axaq [133.

. T'eomeTpus creMKH ¢ 0KOJI03eMHOI opOuTHl. KoMIIOHEHTHI (hOTOMPHUEMHOTO TpakKTa.

. Haznauenue u BuzbI cpeacTB OOPTOBOW KaTHOPOBKH.

. OHepreTnyeckue u HOTOMETPHUUECKUE BEIIMIHUHEI.

. AUT. 3akonw Credana-bonasimana, [Inanka, Buna.
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. MznyuarenbHas criocOOHOCTh M paJlialliOHHAs TEMIIepaTypa.
9. CoOcTBeHHOE U paccesHHOE u3iaydeHrne. CIEeKTp COMHEYHOTo U3TyUYCHHUS.
10. Indppakumonnsrii mpenen paspemnierns. CBeTocuiia OObEKTHBA.

11. Jluneiinpile u wmarpuunble I13C u KMOII-poTonpruemHuku. XapakTepUCTUKH MTPUEMHHUKOB
OINITUYECKOIO U3JIy4YEHUSI.

12. OcHOBHBIE BUBI U UICTOUHUKH IITYMOB.



[TpumepHBIil IepedeHb KOHTPOIBHBIX BOIIPOCOB LI c1aud 9k3ameHa B 10 cemectpe:
Pagnomerpuueckue xapakrepucTuku. CTaOMIBHOCTD TapaMETPOB BBIXOAHOTO CUTHAJA.
I'eomerpuueckne xapakrepucTHkH. IIpocTpaHCTBEHHOE pa3pelIeHue.

CpelncTBa ¥ METOJIBI HA3EMHOW M OOPTOBOM PATUOMETPUIECKOM KaTHOPOBKH.

Hcnionp30BaHe BHEITHUX UCTOUHUKOB U3Ty4EHUs TP OOPTOBOM KaTHOPOBKE.

CpeznctBa 1 METOBI FEOMETPUYECKON KaTNOPOBKY.

CnyxeOHble 6110k ammaparypsi J133.

YpoBHu 00paboTku nanHbix [133. Pagunomerpuieckas u reoMeTpudeckas 00padoTka n300pakeHu.
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ANTOpuUTMBI OTy4eHHsI, 00pabOTKM M NCTIOJIb30BAHMUS KaIMOPOBOUHBIX JaHHBIX.
9. Cskartue cuTHama ¢ IOTEPSIMHU U O3 TIOTEPb.
10. Apredaxrbl Ha n300pakeHusx. [Iporeaypbl KOPPEKIIHH.

11. Banupamnust paauoMeTpUYeCKUX M MPOCTPAHCTBEHHO-YACTOTHBIX MapamMeTpoB ammapatypsl (33
[IPH JICTHOM SKCILTyaTaluH.

12. NnTepkannOpoBKa.
[IpumepHbIe 5K3aMEHATUOHHBIC OUIIETHI:

Ox3ameHalMOHHBIN OmeT Ne 1
1. YpoBHH 00padotku nannbix J33. Pagromerpuueckas u reometpruieckast 00paboTka n300paskeHHH.
2. 'eomeTpuueckue xapakTepucTUKH. [[pocTpaHCTBEHHOE pa3peleHHe.

OK3aMeHallMOHHbIN OmneT Ne 2
1. Anroput™msl ony4yeHus, 00pabOTKU M UCIIOIb30BAHUS KATMOPOBOYHBIX JAHHBIX.
2. YpoBHU 00pabotku nanubix J33. Pagnomerpuueckas u reoMerpuyeckas 00padoTka n300pakeHuil.

Kputepun onennBanus

OLICHKA «OTJINYHO (10)» BBICTaBJISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, NIyOOKHE 3HAHMA Y4eOHOW NPOrpaMMBbl JUCLUIUIMHBI TPH  BBINOJIHEHUN
KypCOBOH PabOThl, AOMAIIHUX 3aJaHHid, OTBETE 3K3aMECHALMOHHOTO OMJIeTa U OTBETE Ha BOIPOCHI IO
[IporpaMme JUCLMITIMHBI;

oLeHKa «OoTIHYHO (9)» BBICTABISIETCS CTYACHTY, IOKa3aBILIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HaHMA Y4eOHOM IporpaMMbl AUCIUILIMHEI IIPH BBIIIOJIHEHHH KYPCOBOH pabOThI, JOMAIIHUX 3aaHUH,
OTBETE SK3aMEHAI[MOHHOTO OMJIeTa ¥ OTBETE Ha BOIPOCHI IO IPOTPaMMe AUCLUIUINHBL,

OLICHKA «OTAMYHO (8)» BBICTABISIETCS CTYAEHTY, IOKa3aBIIEMYy CHCTEMAaTH3HMPOBAHHbIC, 3HAHMSA
y4eOHON MpOrpaMMbl JUCUUIUIMHBI TP BBHIMOJIHEHUH KypCOBOH pabOThI, TOMAIIHUX 3alaHUH, OTBETE
9K3aMEHAIIMOHHOTO OMIeTa U OTBETE Ha BOIPOCHI 110 IPOTrpaMMe JUCHUIIIHHEL,

OLIEHKA «XOpoIo (7)» BBICTABIAETCS CTYJIEHTY, €CJIM OH TBEpAO 3HAET Marephall K3aMEHAIlMOHHOTO
Ousnera, rpaMOTHO U MO CYIIECTBY M3JaraeT €ro, AEMOHCTPHPYET YMEHHE NPUMEHATH MOJIY4YCHHBIC
3HAHMWA HAa TPAKTHKE IPU BBINOJIHEHHHM KypcOBOW paldOTHl M JOMAIIHUX 3aJaHUi, HO JOIMYCKaeT B
OTBETE WJIH B PEIICHUH 3a]a4 HEKOTOPbIE HETOUYHOCTH;

OIIEHKa «XOpoIIo (6)» BBICTABISAETCS CTYIEHTY, €CIM OH 3HAaeT Marepuas dK3aMEHAI[MOHHOTO OWieTa,
10 CYIIECTBY M3JIaraeT €ro, IeMOHCTPHUPYET YMEHHE MPUMEHSATh NOTyUeHHbIE 3HAHHS Ha MPAKTUKE MIPH
BBITIOJTHEHUHU KYPCOBOW pa0OTHI M JIOMAIITHUX 33/IaHH, HO JOMYCKAET B OTBETE WJIM B PEIICHUU 3a/1a4
MHOTO HETOYHOCTECH;

OLIEHKa «XOpOILO (5)» BBICTABISETCS CTYACHTY, €CJIM OH 3HACT MaTepHall IK3aMEHALMOHHOTO OHMJeTa,
U3JIaraeT ero, IEMOHCTPUPYET YMEHHUE IPUMEHSATH [10JIy4YE€HHbIE 3HaHVsI Ha IPAKTUKE IIPU BBIIIOJHEHUN
KypCOBOH pa0OTHI M IOMAIIHUX 3a/IaHUH, HE TOMYCKAaeT B OTBETE rPyObIX OLIHOOK;



OLICHKA «YJIOBJIETBOPHUTEIBHO (4)» BBICTABISIETCS CTYACHTY, €CIIM BO BpeMs OTBETa IK3aMEHAIIMOHHOTO
Ousnera, MpU BBHIIOJIHEHUH KypcoBOM pa®OThl M JOMAIIHUX 3aJaHUN OH MOKa3ayl (parMeHTapHBIMH,
XapakTep 3HAHWH, HEAOCTATOYHO MpPABWIbHBIC (OPMYIUPOBKM 0A30BBIX HOHATHUH, HO NMPH TOM OH
BJIaJIe€T OCHOBHBIMHU pa3ieliaMy y4eOHOM MporpaMmbl, HEOOXOAMMBIMHU IS AalIbHEHIIEro 00yYeHHs;

OLICHKA «Y/IOBJIETBOPUTENHHO (3)» BBICTABISIETCS CTYACHTY, €CIIM BO BpeMs OTBETA IK3aMEHAIIMOHHOTO
Ounera, NpU BBIIOJIHEHWH KypCOBOW pabOTHl M JAOMAIIHMX 3aJaHUil OH IOKa3ajl pa3pO3HEHHBIN
XapakTep 3HAHUM, HEZOCTATOYHO IPaBHJIbHbIE (OPMYIUPOBKM O0a30BBIX MOHSATHUH, HapylleHHE
JIOTUYECKON IMOCIE0BATEILHOCTH B M3JIOKEHUU MPOrPaMMHOTO MaTepHalia, HO IIPU 3TOM OH BIIAJEET
OCHOBHBIMHU pa3zieiaMu y4eOHOH MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJIbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyalluy;

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

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

JupdepeHnrpoBaHHBIH 3a4€T NMPOBOAUTCS IO WTOraM TEKyILIeH YCHEeBaeMOCTH: IO pe3yjbTaram
KOHTPOJIBHBIX, CAMOCTOSITEIBHBIX pabOT/TECTOB MO KaXKAOH TeMe.

JuddepeHIMpOBaHHBIA 3a4eT IO AWUCHMIUIMHE MPOBOAUTCS IIyTEM OpraHMW3alliH CIICIHAIHLHOTO
oIpoca B yCTHOH (popme 1o BoIpocam.

[Tpu npoBenennu yctHoro auddepeHpoBaHHOTo 3aueTa o0y4daronemMycs npenocrasisiercs 40 MUHYT
Ha noArotoBKy. Omnpoc oOydaromierocst Mo OWIeTy Ha yCTHOM 3adeTe He JOJDKEH MPEBBIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.

Bo Bpems mnpoBeneHust auddepeHIMpoBaHHOTO 3adeTa MpPH IOATOTOBKE OTBETOB Ha OWIIETHI,
oOydaromuecs: MOTYT TIOJIb30BAaThbCS MPOTPaMMOM JUCHMIUIMHBI, KOHCIEKTaMH JIeKIHH M JIH000i
JIPYrOW JIUTEPATyPOU.

Bo Bpems mpoBenenus auddepeHnUpoBaHHOTO 3aueTa MPU OTBETE OOyYaromIerocss Ha BOIPOCH IO
OniIeTy OH HEe MOXKET MOJIb30BaThCSI KOHCTIEKTAMHU JICKIIUI U JIF000# APYTOii JTUTepaTypoi.

ITpu mpoBexeHNH yCTHOTO 3K3aMeHa oOydaromiemycs npenocrasisercs 10 40 MUHYT Ha MOATOTOBKY.
Onpoc oOyuaromierocst mo OWJeTy Ha YCTHOM 5JK3aMEHE HE JOJDKEH MpeBBIIIaTh ABYX
aCTPOHOMMUYECKUX YaCOB.

[IpenonaBarento  mpefocraBisieTcs [paBo, IIOMUMO TEOPETUYECKUX  BOIPOCOB  CTYIEHTaM
JOTIOJTHUTEIbHBIE BONPOCHI, YTOUHSIOIIVE IOHUMaHUe COECp KaHMsl Kypca.

Bo Bpemsi mpoBeneHus 5K3aMeHa IPH MOATOTOBKE OTBETOB Ha OWJIETHI, OOydYarOUIMECs MOTYT
MOJIb30BATHCS MPOTPAMMOMN JUCIUIUINHBL, KOHCTICKTaMU JICKITUK U JII000H JPYroi IuTeparypou.

Bo Bpems mpoBemeHus 3K3aMeHa NpHU OTBETE OOydaIOLIErocs Ha BOIPOCH MO OWIETy WM IO
IporpaMme JUCLUIUIMHBI, OH HE MOXET IOJIb30BaThCsl KOHCIEKTaMH JIEKIMH M JH000# 1pyroii
JIUTEPaTypOu.



