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AHHOTANMA
B Hacrosmiee BpeMs MIET aKTUBHOE PA3BUTHE CHUCTEM CBS3HM U CIELHUAIBHBIX TEXHOJIOTHH, CBSI3aHHBIX C
CO3ZIaHUEM MaJI03aMETHBIX OOBEKTOB, TaK HA3bIBAEMBIC CTEJIC-TEXHOJIOTHI. DTO BBI3BIBACT IOBBIIICHHBIC
TpeboBaHus K JPQPEKTHBHOCTH W TOYHOCTH CIIOCOOOB HCCIICAOBAHMS XapPaKTEPUCTHK PaCCESHUs
ANIEKTPOMArHUTHBIX BOJIH W MapaMeTpoB aHTEHH. B mociennee BpeMs ObUT CO3MaH M MOJCPHH3HPOBAH Psij
CIIOXKHBIX HM3MEPUTENIBHBIX KOMIUIEKCOB. Haumbosee yHUBepCalbHBIMM W3 HHUX SBISIOTCS KOMIIAKTHBIC
TIOJIUTOHBI.
Llens maHHOTO Kypca JaTh NpPEACTaBICHHE O COBPEMEHHBIX METONaX HM3MEpEHHs MapaMeTpoB aHTECHH U
paccessHHs 3JIeKTPOMAarHUTHBIX BOJIH Ha TeJlaX CIOXKHOW GopMbl. COBpEeMEHHBIE H3MEPUTEIbHbIE KOMITJIEKCHI
KaK MPaBUJIO PACIIONAraroTCsl B KPYIHBIX 0€37X0BBIX KaMepax, CHAaO)KEHHBIX KOJUTMMaTOpaMy — yCTPOHCTBAMH
s GOpMHpOBaHUS IUIOCKOM BOJIHBL.  IIIMpOKOIONOCHBIN CHTHAM TEHEPUPYIOTCS M NPHHUMAETCS
CTIeIIMATM3MPOBAaHHBIM MHKPOBOJHOBEIM 00OOpymoBaHHeM. Mcciemyemble OOBEKTHI pacoiaratoTcsi Ha
NPelU3HOHHBIX  no3unuoHepax. CrenuanbHas o00pa0oTka CUTHaJa, MO3BOJISET MHHUMH3HPOBATh
MOTPEITHOCTH HM3MEPEHUH W TONydYarh JCTaIbHYI HHQGOPMAIMI0O O HWHIMBHIYAJIBHBIX OCOOCHHOCTSIX
HCCIIeyeMbIX 00BEKTOB.
B nmaHHOM Kypce CTyAEHTBI O3HAaKOMATCS C Ha3HaYeHHEM M (U3MYECKHMMHU NPUHIUIAMU pabOThl OTAEIbHBIX
AIIEMEHTOB M3MEPHTEIILHON CHCTEMBI, METOIMKAMHU IPOBEICHHS KaTHOPOBOYHBIX M TECTOBBIX H3MEPEHHI.
3HauuTeIbHOE BHUMAHHUE YAEISIETCS MeTofaM o0paOOTKM SKCHEpHMMEHTANbHBIX JaHHBIX. lcmonb3oBaHue
IIMPOKOTIOJIOCHBIX CHTHAJIOB J[a€T BO3MOXKHOCTH ITOCTPOSHHE pPAaJHOM300paKeHHH U, KaK CJIEICTBUE,
OIIpeeICHUE BKJIA/1a OTPAKCHUN OT Pa3INUHBIX YacTe 0ObEKTa B CYMMAapHBIX OTPa)KeHHBIN CUTHAI.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OcBoeHue cryneHTaMH (QyHAaMEHTAJIbHBIX 3HaHMH B o0jMacTd JUQPaKIMA M PACCESTHUU
ANEKTPOMArHUTHBIX BOJIH, H3Y4YEHHE CIIOCOOOB H3MEpPEHMs XapaKTePUCTHK pPaccestHus OObEKTOB
CJIOKHOU ()OPMBI M TAPaMETPOB aHTEHH, a TaKke 001acTeil UX MPaKTHYECKOTO MPUMEHEHUSI.

33]13‘[1/[ JAUCHUIIINHBI

dopmupoBanue 0a30BBIX 3HAHUI B O0JIACTH NMEKTPOAMHAMUKHY, UHTETPUPYIONIEeH 001epHU3nIecKyIo U
OOIETEOPETUYECKYI0 TOATOTOBKY (PM3MKOB M 00ecneyrBalomIeldl TEXHOJOTHYECKUE OCHOBBI
COBPEMEHHBIX HHHOBAIIMOHHBIX Cep AeSTEeTbHOCTH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii pyranamentanbibix |OIIK-1.2 CrocoGeH 0000mmarh M KPUTHYECKU OIICHHUBATh
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PEe3yAbTaThl HAYYHBIX HCCIICAOBAHWA B 0OJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAyK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEHHOCTH

OIIK-2 Nmeet nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTHU, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3.1 Cnocoben aHanu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3 CnocobeH BbIOUpaTh u (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METO/bl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATH 3HaHHA B ob0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCO0
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocoOeH 1 roTOB K IMOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM NI TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHABHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYEHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOMUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUILTHHBI 00y4YaronInecs J0KHBI

3HATb.

OcHOBBI SJICKTPOAUHAMUKU U OCHOBHBIC METObI I/I3Mep6HI/II\/'I SJICKTPOMArHUTHBIX MOJICH.

YMETb:

YMETh MONTb30BATHCSI COBPEMEHHOW U3MEPUTENILHOM amlmmaparypoi U MetojjaMmu 00pabOTKH CUTHAJIOB.

BJIAJIETD:

3HaHUSAMH O COBPEMCHHBIX METOAAX 3KCHCpHMeHTaHBHOﬁ AJICKTPOANHAMUKE.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

Tema (pazmern) TUCITUTUTHHEL

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

CamocT.

Jlexnun
H pabora

CeMuHapsI

JlaGopar. paboTsl




Metoasl  M3MEpEeHHs ~ PaCCEUBAIOLIUX
CBOMCTB OOBEKTOB U MMapaMETPOB aHTEHH.

[nockas Bomua. Ilonsipuzanus MIoCKoi
BonHbl.  [lomApuzannonHas  marpuia
paccestHusl.

Cosnanue KBa3HILJIOCKHUX OJICH.
OtpaxxeHue OT cTeH. BzammonelictBue
00bEeKTa C KOJUIMMATOpOM, CTCHaMH,
BCIIOMOTATEIILHBIMH YCTPOHUCTBAMHU.

AHanm3 1mojel KOJUTMMaTOpOB METOAaMHU
¢duzndeckoit OTITHKH.
Papuornornomiatonue  Marepuanbl s
B3K.

OcCHOBHEBIEC THIIBI HU3MEPUTCIIbHBIX
CHUCTECM.

KaHI/I6pOBKa HU3MCPUTCIIBHBIX CUCTCM.

Hcnons3oBanue IIMPOKOTIOIOCHBIX
CHT'HAJIOB npu U3MEpEeHUU
XapaKTepUCTUK paccessHus. [locTpoenue
paanon300pakeHu .

Knaccudukarus MOTPENTHOCTEH
n3MepeHuit. Vcronp30BaHNe YUCICHHOTO
MOZEIUPOBAHUS ISt OLIEHKH
MIOTPEIIHOCTEN.

KomnakTHbI# ONMHUroH, pa3paboTaHHBIN B
UTIID, nnst u3mepeHHs paccerBaroOUINX
CBOWCTB OOBEKTOB U MapaMEeTPOB aHTECHH.

Htoro wacos

30

30

45

HO,I[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

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

Cemecrtp: 2 (Becennuit)

1. MeTob! I3MEPEHNUS pacCEUBAIOIINX CBOMCTB OOBEKTOB U MAPAMETPOB AHTEHH.

O6ume noustus. OcHOBHBIE M3MepseMble mapamerpbl. OIIP, nuarpamma paccesHus, nTuarpamma
n3nydeHus. Pa3BuTHe METONOB HM3MEPEHHUs] pPAcCEMBAIOIIMX CBOWCTB OOBEKTOB M MapamMeTpoB
anTeHH. OTKpBIThIE TOTUroHbl. KoMnakTHbIe MOMUroHsl. 3MepeHus B OIM>KHEM TIoJIe.

2. I[Inockas BonHa. Honﬂpnsaum{ IUIOCKOM BOJIHEI. HOJ’IﬁpI/BaLII/IOHHaSI Marpuna pacCCaHusd.

IToueMy Hy>XHBI U3MepeHHs B IUIOCKOM mone. Kpurepum nanpHed 30HBI [lonmspuzanus 1uiockoit
BoJIHBL. [lonspuzanonHas MaTpuLa paccesiHus.

3. Co3manue KBa3uILUIOCKUX moneit. OTpaxeHue oT creH. BzaumoelicTBie 00beKTa ¢ KOJTUMATOPOM,
CTCHaMH, BCTIOMOTaTeJIbHBIMU YCTPOHCTBAMHU.

daxTOpHl, ONpEEISIONINEe Ka4YeCTBO H3MEPUTENbHOI cucteMbl. CpaBHEHHE OTKPBITHIX IOJUIOHOB,
KOMITaKTHBIX TONUroHoB. Kommmarop. ®@opma kpomok 3epkaia. TOYHOCTH MOBEPXHOCTH 3epKaia.
OO6mnyyarenu. YcTpoiicTBa MO3UIIMOHUPOBAHUS OOBEKTaAMH.



4. AHanu3 moJnei KoJUIMMaTopoB MeToAaMu (U3NUEeCKOW ONTUKH. Pajnomnorniomaroniye Marepranbl
g BOK.

AHanu3 moneil KoJUIMMaropoB MeToaaMu ¢u3uueckoil ontuku. udpakuns Ha OTBEpCTUHM M HA
dKpaHe. ATEpPTYpHBI W TOKOBBIM Mertoabl. Dopmyna Kupxroda. DiIeMeHTh aHaIM3a METOIaMU
UHTErpalibHBIX ypaBHeHUH. [lpuunbel, onpeaenstomme Gopmy xommumaropa. Paguonornomaromue
marepuaisl i1 BOK. Tumsl paguononiomaonmx Marepuanos. MeToabl H3MepeHHs XapaKTepUCTHK
PaAMONONIOMIAIOLINX MaTEPHUaIoB.

5. OCHOBHEIC THUIIBI HU3MCPUTCIIBHBIX CUCTCM.

OCHOBHBIE THUIIBI U3MEPUTEINIBHBIX cucTeM. KoMmreHcauoHHble U3MEepUTEIbHbIE cUCTeEMbl. CUCTEMBI
C JTUHEWHOM M CTyNeHYaTol MepecTpoilkoil yacToTbl. OCOOCHHOCTH MMIYJIBCHOW MOAYJSLUH TPU
U3MEPEHUHU XapaKTEPUCTUK PacCesiHUs U IapamMeTpoB aHTEHH. UyBCTBUTEIbHOCTb U3MEPUTEIBHBIX
cucteM. OCHOBHBIE BH/IbI TIOMEXOBBIX CUTHAJIOB B OTKPBITHIX M 3aKPBITHIX MOJUTOHAX M MX BIUSHHE
Ha TOYHOCTb H3MEPEHUs XapaKTepUCTUK paccesHus. Ilpumepbl mpakTHdecKoll peanu3anuu
Pa3IUYHBIX TUIIOB U3MEPHUTEIBHBIX CUCTEM.

6. KannbpoBka HU3MEPUTEIBHBIX CUCTEM.

OCHOBHBIE THUIIBI U3MEPUTEINIBHBIX cucTeM. KoMmreHcauoHHble U3MEepUTEIbHbIE cUCTeEMbl. CUCTEMBI
C JTUHEWHOM M CTyNeHYaTol MepecTpoilkoil yacToTbl. OCOOCHHOCTH MMIYJIBCHOW MOAYJSLUH TPU
U3MEPEHUHU XapaKTEPUCTUK PacCesiHUs U IapamMeTpoB aHTEHH. UyBCTBUTEIbHOCTb U3MEPUTEIBHBIX
cucteM. OCHOBHBIE BH/IbI TIOMEXOBBIX CUTHAJIOB B OTKPBITHIX M 3aKPBITHIX MOJUTOHAX M MX BIUSHHE
Ha TOYHOCTb H3MEPEHUs XapaKTepUCTUK paccesHus. Ilpumepbl mpaxkTHdeckoll peanu3anuu
Pa3IUYHBIX TUIIOB U3MEPHUTEIBHBIX CUCTEM.

7. Hcnonp3oBaHHE LIMPOKONOJIIOCHBIX CHUTHAJOB IIPH HW3MEPEHHHM XAPAKTEPUCTHK paCCESHUS.
[MocTpoenue paaron300paKeHHH.

Hcnonp3oBaHre IMIHUPOKONOJOCHBIX CHUTHAJOB IIPU HU3MEPEHHM XapaKTEPUCTHK PACCESHUS.
[IpeobpazoBanusi yactoTa-ganbHOCTh. BecoBbie QyHKiuu. OmnpeneneHue BKIaja OTPaXKEHUH OT
pa3nMyHBIX yacTel 00beKTa B CyMMapHBIA OTpakeHHbIH curHai. [locTpoeHne paguon3o0pakeHui.
PaccenBaromue LEHTPHl MEPBOro M 0Oosee BBICOKOTO MOPSIKOB. lcronb3oBaHHME pacHIMPEHHBIX
paanon300paXeHui Uil BBIACTICHHS MOJI3YUYHUX BOJH, MEPEOTPAXKCHUN U JPYTUX LEHTPOB PACCESHUS
BBICOKOI'O TIOPsIZIKA.

8. Knaccudukanus norpemHocteil n3MepeHuil. Mcnonb30BaHne YMCICHHOTO MOJEIHPOBAHUS IS
OLICHKH MOIPEIIHOCTEMN.

Knaccuduxanus norpemHocteil u3Mepenuil. BinsHue HepaBHOMEPHOCTH aMIUIUTYAbl M (a3l B
paboueil 30He Ha TOYHOCTH M3MepeHui. Vcnonp30BaHNe YUCIEHHOTO MOACITUPOBAHUSA ISl OLECHKU
[OIPEIIHOCTEN.

9. KommakTtHblii TONMHMIoH, paspadoranabii B UTIID, ans u3MepeHuss pacceMBArOIIUX CBOWCTB
00BEKTOB M MapaMEeTPOB aHTCHH.

OcHOBHBIE XapakTepUCTHKH KoMmmakTHoro mnosnuroHa WTIID PAH. Buasl m3mepeHuii, MeTonuku
n3mepenuii. CocraB obopynoBanus. [IporpaMMHoe obecrieueHue.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3ByKoBas cucrema). O3HaKOMJICHHE € TIPOLIECCOM M3MEPEHUS Ha PeaslbHbIX H3MEPHUTEIbHBIX
YCTaHOBKAaX.



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa

1. bama6yxa H.II., 3y6oB, A.C., Conocun B.C., KoMmmakTHbIE TIOTUTOHBI IS U3MEPEHUS
XapakTepuCTHK paccesnus, M.:Hayka, 2007
2. Munmaxep M. O., Toprosanos B. A., be3sxosie kamepst CBY, M., Pagno u cBs3b, 1982.

JomnonHutenbpHas auTeparypa

1. Knott E. F., Radar Cross Section Measurements, N.Y.: Van Nostrand Reinhold, 1993
2. Skolnik M. Introduction to Radar Systems, McGraw-Hill, 2001
3. Hemming L.H. Electromagnetic anechoic chambers. N.Y.:A John Wiley&Sons Inc. Publ., 2002

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYIIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Zoom, Skype
9. MeTonuueckue yKa3anus 1J1s 00y4al0IIUXCs 110 0CBOEHHIO TUCHMILTHHBI (MOTYJIsT)

CryneHT, M3y4arollui JIUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIUM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3yabTaTe HU3YUCHUA JUCHUIIIMHBI CTYACHT MJOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUYCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy Yy4eOHOro Marepuana, MOJATOTOBKY OTBETOB Ha BOIMPOCHI, NPEIHA3HAUYCHHBIX JUISI
CaMOCTOSITEILHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJITOTOBKY K BBIMOJIHEHUIO 3aJJaHUM, TPOMEKYTOUHOM arTecTaluu.

[Tokasarenem BiIaJieHUs MaTepUaIoOM CITY)KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TeMaM
JUCIUTLIAHEL

BaxxHO m0OWUTHCS MOHMMaHUS M3y4aeMOro Marepuaia, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpwm
3aTPYJHCHUN W3y4YeHHs] OTACIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamaThCsl 3a KOHCYNBTAIHSIMHU
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOUHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEIICHUS 331a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kageapa MEKTPOAUHAMUKY CIIOKHBIX CUCTEM U HAHO(OTOHUKU
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3padorunk: B.C. Conocun, kana. ¢pu3.-mMart. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet nipeacrasieHrne 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENLHOCTHU, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3 CnocobeH BbIOUpaTh u (MIIN)
pa3pabaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH()OpPMAaLIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOLYKTOB

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1a4¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (pHuKaIy, MpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHUUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyust

OIIK-5.3 CrpeMurcsi K TMOJYyYEHHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxXomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIKIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

Hay4yHOW 3a7adye W HHTEPHPETUPOBATh  IIOJYYCHHBIE
PpE3YNBTaThI
[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIHE3YEMOTO
K3 C 5 5 00opyI0BaHUS (cenanu3upOBaHHBIX MaKeTOB
-3 Cniocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
WCCIIEI0OBATEIHCKIUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX

o o
TAATAAR ML) D TINARATIITATI TrMA T IaT™ITATT ARTAATTx

(MonenMpoBaHKUe) ¢ MCHONb30BAHUEM HCCIIEOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)




LIPUL PAiviivl ] D YIDQUPAMOVYL LLIPVIVIVIAVYL UWJ1av 1L

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YyabTAaTC HU3YUCHUA AUCHUIIIINHBI «MCTOI[BI 3KCHepI/IMCHTaIIBHOI71 QJICKTPOJAUHAMUKN» OGy‘iaIOH.IPIﬁCH
JOJIKCH:

3HATh:

OCHOBBI MIEKTPOAUHAMUKY 1 OCHOBHBIE METO/IbI U3MEPEHUH 3JIEKTPOMArHUTHBIX M10JIEH.
yYMeThb:

YMETh MONTb30BATHCSI COBPEMEHHOW U3MEPUTENILHOM amlmaparypoi U MetojjaMmu 00pabOTKH CUTHAJIOB.
BJIaJeTh:

3HAHUSMU O COBPEMEHHBIX METOJaX IKCIIEPUMEHTAIbHOH IEKTPOAUHAMUKE.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

C menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIH B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

ITpumeps! KOHTPOJIBHBIX BOIIPOCOB:

1. OTKpBITBIE TONUTOHBI. KOMITakTHBIC TIONMHUTOHBL. MI3MepeHust B OIMKHEM TIOJe.
2. Konmmumaropsl. @opma KpOMOK 3epKaja.

3. Paguonornomaromniue marepuainst 11 bBOK.

4. IIpeoOpazoBaHus 4acTOTa-TATBHOCTh. BecoBbie GyHKIINU.

5. OcHOBHBIC U3MepsieMble BeTHUUHbBI. D PexTrBHAS TUIomans paccesaus (JI1P), monspuzannonnas
MaTrpHla pacCcesHus, IarpaMma paccesiHusl, TuarpaMmma U3IydeHHs.

6. Ananu3 noseii B pabodeii 30He KOJUIMMATOpOB MeToAaMU (PU3NIECKON ONTHKH.
7.0co0EHHOCTH CO3/1aHuUs KBA3UIUIOCKUX IOJICH B 3aMKHYTOM O0BEMe.

8. ITonmspu3aiMOHHBIE CBOWCTBA KOJUIMMATOPOB.

9. OCHOBHBIE THIIbI 3TATOHHBIX AHTCHH.

[Ipumepsl 3K3aMEHALMOHHBIX OUJIETOB:

burer 1.

1. Db dexruBnas moBepxHocTh paccesHus (JI1P).

2. KoMmnieHcainoHHbIE H3MEPHUTEIbHBIE CHCTEMBI.

burer 2.

1. MeTtoasl u3MepeHus mapaMeTpoB PaIuoONONIOMAOIINX MaTEPUAIIOB.

2. Iloctpoenue paguonzoOpakenuii. PaccenBaromiyie HEHTPHI IEPBOTO U BHICOKOTO MOPSIKOB.
burer 3.

1. OcHOBHBIE TapaMETPbl KOMIIAKTHOTO TMOJIUTOHA.

2. Kpurepun nanpHel 30HBI.

burer 4.

1. Bausiaue ¢hopmbl KOJTMMAaTOpa Ha pacipeaeeHue nois B paboyeil 30He.

2. Mcnonp30BaHue YUCIEHHOTO MOJICIMPOBAHUS 17151 OLCHKH ITOTPEIIHOCTEH.
burer 5.

1. Buapl kanuOpoBKY NPy U3MEPEHUH MOJSPU3ALMOHHON MaTPHUIIBI PACCESTHUS.
2. MeToapl U3MEPEHUs paCCEUBAIOIIMX CBOMCTB 0OBEKTOB U NAPaMETPOB aHTEHH.

Kputepun oniennBanus




Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYIOBIETBOPUTENbHO 1 Oajnm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH MPOBOAUTCS B ycTHOW (opme mo Omieram. B kaxkgom Ouiere mpencTaBiieHO J1Ba BONpOCaA.
ITpu npoBexenun 3a4éra M dK3aMeHa oOydaromiemycs npepoctasisiercss 30 MUHYT Ha MOATOTOBKY.
Omnpoc obyuaronierocs He TO/HKEH NPEBBIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.



