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VYyebnas nmporpamma coctaBiena Ha ocHoBe OCBO 1-31 02 03-2013 u
yueOHoro mana YBO Ne G31-149 /y4. ot 30.05.2013 1.

COCTABUTEJIb:

KpaBuenko Ouabra BajepbeBHa, [J0IeHT Kadeapbl Treofe3uu U
kaprorpadun  bemopycckoro rOCYJJapCTBEHHOTO YHUBEPCUTETA, KaHJUJAT
TEXHUYECKUX HAYK, JOLICHT.

PEKOMEH/OBAHA K YTBEPXJIEHUIO:

Kadenpoit reomesun u kaprorpadpum benopycckoro rocynapcTBEHHOIO
yHUBepcuTeTa (MpoToKOoJI Ne oT 2016 T.).

VY4eOHO-MeTOIMYECKOM KOMHUCCHEH  reorpaduyeckoro bakynbTeTa
benopycckoro  rocyaapCTBEHHOro yHHBepcuUTeTa  (MPOTOKON Ne OT
2016 T.).



HOACHUTEJBHASA 3AIIMCKA

Hay4dHo-TexHUYeCcKue NOCTUXKEHUS TMOCIEIHUX IECATUICTHI MO3BOJUIN CO3/1aTh
NPUHIIMIINAIBHO HOBBIM METOJl ONpeleNieHUusT KOOPIMHAT TOYEK, Oa3upyronuiics Ha
OTpeEICHUH PACCTOSTHUN 710 CITyTHUKOB.

CIyTHUKOBBIC HABUTAIIMOHHBIE CHUCTEMBbl IIUPOKO MPUMEHSIOTCS B TEOJIE3UH,
KapTorpadun, HaBUTAIIMN U JAPYTUX OOJACTSIX HAPOTHOTO XO3AUCTBa Onaromaps psay
HECOMHEHHBIX MPEUMYIIECTB: BBICOKOH TOYHOCTH, BCEMOTOJHOCTH, OTCYTCTBHIO
TpeOOBaHMI K HATMYUIO NPSIMOA BUIUMOCTH U AP.

HucunnnuHa « CiyTHUKOBbIE HAaBUTAIIMOHHBIE CUCTEMBI» OTHOCUTCS K KypcaM IO
BHIOOPY IMKJIA OONIEHAYYHBIX U  OOMENpPO()EeCCUOHANBHBIX IUCHUIUIMH.  Jls
YCHEIIHOTO M3YyYeHUs JUCHUIUIMHBI «CIyTHUKOBBIE HABUTAIIMOHHBIC CHCTEMBD»
HEOOXOAMMBl 3HAaHUS MO TakuM AucuuiuHam kak «Tomorpadust ¢ ocHoBaMu
reofe3uny, «uxenepHas reonesus», «ludposas Mmoaenb MecTHOCTI.

Lenbto wu3yuyeHUs OUCHUIUIMHBI «CIIyTHUKOBBIE HaBUTALIMOHHBIE CHCTEMBI»
crynentamu crenupansHoctTd  1-31 02 03  «Kocmoaspokaprorpadus»  sBIseTCs
HOJy4YeHUE HEOOXOAMMBIX 3HAHUN O MPHUHIMIIAX U METO/AX CIIyTHUKOBBIX U3MEPEHHUIH,
KOMIIOHEHTaX CHUCTEMbl CIIyTHUKOBOTO IO3MLMOHUPOBAHMS, METOJAX H3MEpPEHUl u
BBIUMCJICHUM, HCHOJB3YEMBIX CHCTEMax KOOpPAMHAT U BPEMEHH, OpraHM3aluu
CIIyTHUKOBBIX U3MEPEHUIA.

3amaun yaeOHOM JUCIUIUIMHBI 3aKII0YAl0TCS B OOYYEHHMH CTYIEHTOB paboTe co
CIyTHUKOBBIMH TIPUEMHUKAMH [JIsl TPUBSI3KH ~ a’pO- M KOCMHUYECKUX CHHMKOB,
oOHoBneHuss uHpopmanum B [MC, BblunciuTenbHOM 00pabOTKU pe3yJbTaTOB
CIIYTHUKOBBIX U3MEPEHUIA.

B pesynbraTe u3yueHus: AMCUUTIINHBI CTYJACHT JOJIKCH 3HAMb '

— TMPUHIMIBI U METO/bI CIIYTHUKOBBIX U3MEPEHMUIA;

— KOMITOHEHTBI CUCTEMBbI CITyTHUKOBOTO MMO3ULIMOHUPOBAHMUS;

— METOJbI U3MEPEHUN U BBIUYMCIICHUHN, UCTIOIh3yEeMbI€ B CITYTHUKOBBIX CUCTEMAX;

— CHCTEMBbI KOOPJMHAT U BPEMEHH, UCIIOJIb3yEeMbI€ B CITyTHUKOBBIX H3MEPECHHUSIX;

— OCHOBHBIE UICTOYHMKH IOTPEITHOCTEN B CIIyTHUKOBBIX U3MEPEHUSX.

ymemb:

— BBIJCNATH OTJIMYUTEIbHBI OCOOCHHOCTH Pa3IUYHbI METOIOB U3MEPEHUN;

— OpraHU30BBIBATh U MTPOBOJAMUTH CITyTHUKOBBIE HAOIOCHNS,

— BBITIOJIHATH  BBIYHCIUTENBHYIO  00pabOTKYy  pe3ylbTaTOB  CIYTHHUKOBBIX
W3MEpPECHUM.

énaoemu:

— metogamu paboTel ¢ GNSS-ipuemMHKaMu pa3IMYHBIX KJIACCOB TOYHOCTH;

— merogamu GNSS-cheMok.

OcBoenne aucuuInHbl «CITyTHUKOBBIE HABUTAIIMOHHBIE CHCTEMBD» CTYACHTAMU
YKa3aHHOM CIHEUUAJBbHOCTH JIOJDKHO O0ecneduTh y HHUX (OPMUPOBAHHE TaKHUX
akanemuueckux (AK) u npodeccuonansubix kommnerenuui (I1K):

— AK-1. YMerp npumeHsTh 0a30Bbleé HAayYHO-TEOPETHUECKHE 3HAHUS IS
pEeUIeHUs] TEOPETUUYECKUX U MPAKTUYECKUX 3aau.



— AK-2. BnageTh CUCTEMHBIM U CPABHUTEIbHBIM aHAJIA30M.

— AK-3. Binanets ncciie1oBaTeIbCKUMU HaBBIKAMMU.

— AK-4. YmeTs paboTaTh caMOCTOSATEIBHO.

— AK-7. VMerp HaBBIKM, CBA3aHHBIE C HCIOJb30BAaHUEM TEXHUYECKHUX
YCTPOMCTB, yrnpaBieHHEeM HHPOpMAaIIHel U pabOTOl C KOMITBIOTEPOM.

— [IK-4. Onpenenarpy npoOiaeMbl B 001acTH HayK O 3€MJIE U OCYILECTBIATH
IIOCTAHOBKY HAy4HBIX 3aJa4, MPEICTaBIIOMINX KaK TEOPETUYECKH WHTEpEC, TaKk U
MPaKTUYECKYl0  3HAYUMOCTh B oOinactu  KapTtorpadupoBaHUs  OTpaciei
NPUPOJONOIb30BAHUS. W TEPPUTOPUATBHOM  OpraHuM3alid  COUMAIbHOM U
SKOHOMHUYECKOH I€ATEIbHOCTH OOLIECTBA, CTPAHbI U OTJAEIbHBIX PETHOHOB;

- [1K-5. Pa3pabarbiBaTh METOAMYECKHE TOAXOMABI, BBHIOMpATh MPHOOPHI U
o0opyaoBaHue, KapTorpauueckre U CIpaBOYHbIE MATEPUAIIbl, POrPaMMHBIE MAKEThI
Y IPOBOJIUTH HAYYHO-UCCIIE0BATENbCKHUE PA0OOTHI B 001aCTH IPUPOIOTIOIB30BAHUSI.

— [IK-6. IIpoBoauTh aHaIu3 pE3yNbTaTOB MOJEBBIX U 3KCIEPUMEHTAIBHBIX
UCCIEIOBAHUA M W3MEpPEHUM, OLIEHUBAaTh HUX JOCTOBEPHOCTbh M OCYLIECTBISATH
MaTeMaTUYECKYI0 00paboTKy.

— [IK-7. ®@opmynupoBaTh U3 MOJYYEHHBIX ITOJIEBBIX M JKCIEPUMEHTAIBHBIX
pE3yNbTaTOB KOPPEKTHHIE BBIBOJABI M J1aBaTh PEKOMEHIALMH IO MX MPAKTHYECKOMY
MIPUMEHEHUIO.

— IIK-8. CocTaBiarh aHaJIUTUYECKHE OO30pbl JUTEpaTypbl IO TEMe
MCCJIEI0BAaHMM, aHAaTU3UPOBaTh MH(OPMAIIMOHHBIE U KapTorpauyecKue JaHHBIE I10
u3y4yaemMoil mpoOieme, OOOCHOBBIBaTH IEJIECOOOPAa3HOCTh MPOBEICHUS HAYYHBIX
UCCIICJOBAHUM.

IIporpamma aucuumuiiEbl «CIyTHUKOBBIE HABUTALIMOHHBIE CHCTEMBD) Pa3ZciICHA
Ha OTHENbHBIE pPa3fesibl M TEMbl, KOTOPBIE CTYAECHTBHl  HM3y4arOT Ha JIEKUUAX H
OPAKTUYECKUX 3aHATHSIX.

dopma nosydyeHus BBICIIEro 0Opa3oBaHUs — JHEBHadA. J(MCUUIUIMHA U3y4aeTcs B
BOCBMOM ceMecTpe, ¢opMa TeKylled aTrTecTalud — AJK3aMEH. YUeOHBbIM IUIaHOM
npexycMarpuBaeT g u3ydeHus aucuuiuHel 120 wacoB, B ToM umcie 54 daca
ayJIUTOPHBIX 3aHATHN: JTEKIUA — 36 9acoB, MPaKTUYECKHUX 3aHATHI — 18 dacos.

C 1enplo AMArHOCTUKA KOMIETEHIMU CTYI€HTOB MO JUCUUIIIMHE « CIIyTHUKOBBIE
HAaBUTALIMOHHBIE CHCTEMBI» MPEAYCMOTPEHbI TEMAaTUYECKUE KOHTPOJIbHBIE pPAaOOTHI,
CIOCOOCTBYIOLIME KOMIUIEKCHOMY OCBOEHHUIO JUCLUMIUIMHBI U MOJYYEHUIO CTYIACHTaMU
paKTUYECKUX HaBBIKOB paboThl ¢ GNSS-mpuemuukamu.

CamocrosiTennbHasi paboTa  CTYAEHTOB  IpeAyCMaTpuBaeT  MOATOTOBKY K
MIPAKTUYECKUM 3aHSTHSM, BBIITOJIHEHHE WHIAUBUIYAJIBHBIX 33JaHUN, O3HAKOMJICHHE C
y4eOHOM U HAyYHOU JUTEepaTypO.



COJEPXKXAHUE YYEBHOI'O MATEPUAJIA

Pazoen 1. Obuue ceedenusn o cucmemax CHymHuUKo80U Hasgu2auuu

Beenenne. [Ipenmer u 3a1aun nuctuIuinabl. OCHOBHBIC pa3/iesibl  TUCITUILIMHBI.
CBsI3b AUCHUIUIMHBI C APYTUMU CMEKHBIMHU JUCIUTIMHAMHA U HAyKaMH.

JTanbl pa3BUTHA CIYTHUKOBOW HaBuramum. OOIIMe CBEIEHUS U3 UCTOPUU
coznmanus cucteM riobansHoro nosunuonuposanus [JIOHACC u GPS (NAVSTAR).
Drarbl pa3BUTHA.

Pa3zoen 2. Ocnoenvie npunyunsl 0eiicmeus CHymMHUKOBHIX CUCHEM

Oco0eHHOCTH Treoe3U4YeCKUX M3MepPeHHd CHYTHHKOBBIMH METOHAMHU.
Cnenuduka TpaJulIMOHHBIX T'€OJIE3UYECKUX H3MEPEHUI. AJbTEpHATUBHBIN MOAXOM K
BBITNOJIHEHUIO T€0IE3NUYECKUX U3MEPEHHU.

JIBYXCTOPOHHUM M OJHOCTOPOHHHUI METOAbI JAJbHOMEPHBIX OIpeIeeHU.
[IprHIMIIBI U3MEPEHHUSI UIMH JIMHAW, HCTIOJIb3yEMBbIE B CIIyTHUKOBOW I€0€3UH.

O0mme npuHUUNbI MOCTPpoeHUss. COCTaBHBIE YaCTU CUCTEMbI CIYTHUKOBOTO
MO3UIMOHUPOBaHKs. KoCMUYECKHII CEKTOp: HA3HAYEHUE U cxeMa peann3anuu. CekTop
yIOpaBJIE€HUS] M KOHTPOJISA: OCHOBHBIE (PYHKIMHM CEKTOpa, THUIbI cTaHuuid. CexTtop
noTpeouTens: GyHKIUU, CTPYKTypHasi CXeMa, CEJIEKIIUs CUTHAJIOB.

Pazoen 3. Memoowl usmepenuii u ebl4ucieHull, UCNOIb3yemble 6 CUCHeMAax
27100a1bH020 NOZUWUOHUDOBGAHUA

MeTtoabl CIIyTHUKOBOIO NMO3MUMOHNPOBaHUsA. AOCOIIOTHBIE U OTHOCUTEIIbHBIE
METO/bl CIYTHUKOBBIX H3MepeHui. OCHOBHBIE Pa3HOBUIHOCTH AH(PepeHInaTbHBIX
MeToa0B. Crnenudurka NpoBeaeHUs MCEBIOAATBHOMEPHBIX U (Pa30BBIX U3MEPEHU.

IlepBbie, BTOpBIE H TpPeTbM PA3HOCTH, Oa3upyromHecs Ha (Pa3oBbIX
usmepenusx. [lepseie pasHocTu. Bropeie pasHoctu. Tperbu pazHoCTH.

IpuHuunbl paspenieHUs: HEOAHO3HAYHOCTEH. I'eomerpruuecknii  METO/I.
MeTton KOMOMHUPOBAHHOTO HCIIONB30BaHUS KOJOBBIX M (Pa30oBBIX M3MepeHu. Meton
nmoucka HambOoJee BeposTHoro 3HaueHus N. HeTpuBuanbHbIE METOABI pa3pelIeHUs
HEOJIHO3HAYHOCTEM.

Pazoen 4. Cucmemul Koopounam u epemeHu, UCHOIb3YeMbLE
6 CHYMHUKOBBIX USMEPEHUAX

Poib w 3HaYeHWe KOOPAMHATHO-BPEMEHHOro o0ecrevYeHUs NSt
CIYTHUKOBBIX MeTO10B. OnpeneneHue KOOpAUHATHBIX cucTteM. OOIMe cBeneHus o
CUCTEMaX U3MEPEHUS BPEMEHU.



KoopanHaTHble CHCTEMBI, XapaKTepHbIe JI CHIYTHUKOBOMH TEXHOJIOTHH
Cucrema xkoopaunatr [13-90. MupoBas reonesmdeckas cucrema WGS-84.
Cucremnl orcuéta ITRS u orcuérnble ocHoBEI ITRF.

JlokajsibHbIe pedepeHIHbIe CUCTEMbI KOOPAMHAT
Omnpenenenue JOKaIbHBIX pedepeHIHbIX cucteM KoopauHat. Cucrembr CK-42 u
CK-95. bantuiickas cucrema BoicoT. KoopauHaTsl B KapTorpaduueckux MpoeKIusx.

Pa3zoen 5. Ocnognbvie ucmouHUKU NOZPEUIHOCH Nl CHYMHUKOGHIX U3MEPEHUTL

Knaccudukanus norpemmnocreii. Knaccudukanus uCTOYHUKOB MOTPEITHOCTEH,
XapaKTEePHBIX ISl CIyTHUKOBBIX M3MepeHuil. ICTOUHUKN MOTpenrHoCTel, CBSI3aHHbIE C
HETOYHBIM 3HaHWeM »ddeMepua CIOyTHUKOB. Brmsaue woHOochepsl. Brmsaue
Tpornochepsl. MHOTOTYy4YEBOCTb.

HNHcTpyMeHTaIBLHBIC HCTOYHUKH MOTPEIIHOCTEM. [TorpemHocTy,
00yCIIOBJIEHHbIE HECTAOMJIBHOCTHIO XOJa 4YacoB Ha CIOyTHUKE U TPUEMHHKE.
[TorpenrnocTu, 00yCIOBICHHBIE HETOYHOCTBIO 3HAHMS TOYKA OTHOCUMOCTHU. BrusHue
HECTAaOWJIBHOCTH amnmapaTypHbIX BPEMEHHBIX 3aJ€pKEK W BHYTPEHHUX IIIYMOB
npuemMHuka. ['eomerpudeckuit paxtop.

Pa3zoen 6. IIpoekmuposanue, opzanuzayus u oopadomka
CHYMHUKOBBIX UIMEPEHUIL

Cnenuduka npoeKTHPOBAHUA U OPraHU3AIUM CIYTHUKOBBIX H3MepPeHHIi.
Pa3pabotka o6mieit crtparerun HaOmogeHuid. Cnemuduka TPOSKTUPOBAHUS U
OpTaHU3aIMH CITyTHUKOBBIX H3MEPEHUH.

IlosieBble HM3MepeHMS. [IpenmoneBoe TMJIaHUpPOBAaHWE B KaMepalbHBIX
ycnoBusx. CocrtaBieHue TexHudeckoro mnpoekrta. CocTaBieHue padouyero MpoekTa.
Br160op nmapameTpoB HaOIIOAEHUI.

OO0OpaboTka CIIyTHMKOBBIX M3MepeHMii. DTanbl BHIYUCIUTEILHON 00pabOTKU
pe3yJbTaTOB  CIYTHUKOBBIX  HaOmoneHuit. [lpenoOpaboTka  0a30BBIX  JIMHUM.
YpaBHUBaHUE.



YUEBHO-METOJIUYECKASI KAPTA YYEFHON JUCIATLJIMHBI
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CIIYTHUKOBBIE HABUT'AIMOHHBIE CUCTEMBI (54 yaca) 36 18 DK3aMeH
1 BBenenne. JTanbl pa3BUTHA CHCTEM CIIYyTHUKOBOI HABUTALIMM. 2
2 Oco0eHHOCTH  reofe3UYecCKMX  H3MepeHHHl  CNYTHMKOBBIMH
MeTOTaMIH Onpoc Ha 3aHATUAX
3 JIBYXCTODOHHHUH ¥ OJAHOCTOPOHHHMI MeETOALI JAJbHOMEPHbIX 2
onpeaeeHui.
4 O6ume npunuunbl nocrpoenusi CHC. 4
5 MeTtoabl CHyTHUKOBOI'O NO3HIIMOHUPOBAHHUS. 2 4
5.1 AGCOIOTHBIE I OTHOCUTENBbHBIE METO/IbI CITyTHUKOBBIX U3MEPEHUH. 4 [IpoBepka mpakTHYECKUX
pabot
6 IlepBbie, BTOpbIe U TPeThbH PAa3HOCTH, Da3upywiMecss Ha (a3oBbIX | 2
H3MepeHHusIX.
7 IIpuHIuNbI paspenieHUst HEOAHO3HAYHOCTEH. 2
8 Pojb M 3HayeHMe KOOPAMHATHO-BPEMEHHOro o0ecrmedeHUsl Il 2
CIYTHHUKOBBIX METO/I0B.
9 KoopaunatHble cHuCTeMBbI, XapaKTepHble [UI1 CIHYTHHKOBOM 4 4
TEXHOJIOTHH.
9.1 [IpeobOpazoBanye KOOPAUHATHBIX CHCTEM 4 [IpoBepka MpakTUYECKUX

pabot




1 2 3 9
10 JlokanabHble pedepeHIIHbIE CHCTEMBI KOOP/IHHAT. 4 Omnpoc Ha 3aHATHAX
11 Knaccudukanus norpemHocTeii. 2
12 HNHcTpyMeHTA/IbHBIE HCTOYHUKHU MOTPENIHOCTEN. 2
13 Conennduka nNpPOEKTHPOBAHUSI M OPraHM3alUM CHYTHHUKOBBIX 2 Omnpoc Ha 3aHATHAX
H3MepeHmi.
14 IlosneBble U3MepeHus. 2
14.1 | TIpenmosneBoe IUTAHUPOBAHHE B KaMepaibHBIX ycioBusx. CocraBieHue [IpoBepka MpakTHUYECKUX
TEXHUYECKOTO MPOEKTA. pabot
15 O0padoTKa CIYTHUKOBBIX H3MepPEeHHii. 4
15.1 BrruncnutensHas 06paboTka pe3yabTaToB CITyTHUKOBBIX HAOIIOACHUN. [IpoBepka mpakTHYECKHUX
pabot
15.2 [Toctpoenue LIMP no marepuanam GPS-u3mepenuit [IpoBepka mpakTHYECKHUX

pabot




HHOOPMAINNOHHO-METOANYECKAS YACTDb
IlepeyeHb pekoMeHIyeMOM JTUTEPATYPbI
OcHoBHAaA

1. Tenuke A.A. [Io0anbHBIE  CHOYTHHUKOBBIE  CUCTEMBI  ONPEACICHUS
MECTOITOJIOKECHHSI ¥ X MpuMeHeHue B reoae3uu / A. A. I'ennke, I'. I'. TloGenuHCcKmid —
M.: Kaptreouentp, 2004. — 351 c.

2. AntoHoBuu K.M. VMcnonb3oBaHue CIyTHUKOBBIX paliOHABUTAIIMOHHBIX CHUCTEM
B reoze3uu (B 1Byx Tomax) / K. M. Anronosuu— M.: Kaptreonentp, 2006. - 608 c.

JlomosHUTE ILHASA

1. ’KyxoB A. B. [IpakTuky™M 1o CiyTHUKOBOMY MO3uIOHUpoBanuto / A. B. XKykoB,
b. b. Cepamnnac. — M., MI'Y, 2002 — 120c.

2. Trimble Geomatics Office. User manual/ Trimble Navigation limited. — U.S.A.,
2001. — 144 p.

3. UHCTpyKIHS TIO Pa3BUTHIO M ChEMOYHOTO OOOCHOBAHMS W CHEMKE CUTYAIlHH U
peabepa ¢ TIPUMEHEHHEM TJIOOQIBHBIX HABUTAIIMOHHBIX CIYTHUKOBBIX CHCTEM
I'N'IOHACC u GPS. / TKHHII (OHTA)-02-262-02./ M., THUUT AuK, 2002.

Ilepeunu pekoMeHayeMbIX CPEICTB IMATHOCTUKH

C uenpl0 JUMAarHOCTUKM KOMIIETEHLIMM  CTYAEHTOB [0 JUCLMIUIMHE
«CIlyTHUKOBBIE ~ HABUTALMOHHBIE  CUCTEMBI» WCIIONB3YETCS  CIIEAYIOIINN
JUAarHOCTUYECKUN UHCTPYMEHTAPHUI:

— MPOBEJEHUE KOHTPOJIbHBIX PadoT;

— TPOBEAECHUE TEKYIIUX KOHTPOJIBHBIX OMPOCOB IO OTJAEIbHBIM TEMAM;

— 3allATAa BBIIOJHEHHBIX HA NPAKTHYECKUX 3aHATUSAX WHIUBUIYAIBHBIX
3aJIaHUMN.



ITPOTOKOJ COI'JTACOBAHUA ITPOI'PAMMBI C BA3OBbIMHA

JANCIHUITIVINMHAMA
Ha3Banue Haspanue [Ipennoxenus Pewmenne, npunsToe
y4eOHOM Kadeapbl 00 U3MCHEHUSX B Kadeapoi,
JTVCLUTUINHBL, coJiepKaHUM y4eOHOU pa3paboTaBiieit
C KOTOpOU IPOTrPaMMBbI y4eOHYI0
Tpedyercs YUPEKICHHS BBICIIETO nporpammy (c
COTJIACOBAHUE oOpa3oBaHus 10 y4eOHOM | yKa3aHHEM JaThl U
JVCHUTUINHE HOMEpA MPOTOKOJIA)

HNuxenepHas I'eone3nn n Her N3meHenus He
reojie3us KapTorpaduu TpeOyroTCs

ITporokoi Ne

OT 2016T.
Tonorpadus ¢ I'eonesuu n Her N3menenus e
OCHOBaMU Kaprorpaduu TpeOyroTCs
reoJIe3un [Tpotokom Ne

OT 2016 .
[udpopas ['eone3nn n Her N3meHeHus He
MOJENb Kaprorpaduu TpeOyroTcs
MECTHOCTH ITporokoi Ne

oT 2016 .
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