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MeTta AMCUMIUIIHU - no/s20€ 68 3AC80€HHI Meopii BUKOPUCMAHHSA CYNYMHUKOBUX

mexHo/102ill Yy 8usveHHI opmu, poamipie ma e2pasimayiliHo2o nosisi 3emal ma numMaHs
onpayreaHHsa T'HCC eumipie, mpaHcpopmayiss kKoopduHam nyHKmie 3 2eoyeHmpuyHoi
cucmeMu 8 0KanbHy (depicasHy) cucmemy koopouHam.
Bumoru 0 BUGOPY HaBYAJIbHOI AUCHMIUIIHUA: cmydeHmy HeobXioHO 80100imu 3HAHHAMU
3 Kypcy «Buwoi mamemamuku», «Buwoi eeodesii», ocHo8 mamemamu4Ho20 onpayo8aHHs
pe3ys1bmamis 2e00e3uvHuUX 8uMIpie, HABUYKAMU pob6OMU 3 NEPCOHANbHUM KOMN'IOmMepoMm
(Excel).

AHoTa1is HaBYa/JIbHOI AUCHUIIIHY / pedepeHc:

Y pesysaomami eugueHHs1 HAB4A/IbHOI ducyunaiHu cmydeHm NOGUHeH 3Hamu: cucmemu
KoopduHam [ yacy, meopio He36ypeHozo ma 36ypeHoz20 pyxy LIC3, 3azanvHi npuHyunu
BUKOpUCMAHHS WMYYHUX cynymuukie 3emai (LIC3) e 2eode3uyHux yiasx, OCHO8U
BUKOPUCMAHHA CYyNYMHUKOBUX Memodie 0. 8UB4YEHHs (hizypu, po3mipie I 308HIUIHbO2O
epasimayitiHo2o noas 3emal, CMBOPEHHS 2€00e3U4HUX Mepexc Memodamu CYynymHukogoi
2eodesii, yHKYIOHy8AHHA 2/106a1bHOI cynymHukoegoi HagieayitiHoi cucmemu 'HCC. Bmimu:
gupiwysamu 3adayvi 8u3Ha4eHHs nosodxceus LIC3 (npsima 3adava), usHayeHHs1 KOOpduHam
NyHKmMy cnocmepedceHs (0bepHeHa 3adayva); npogodumu novosi eumipu FHCC-nputimavamu
8 CMamu4HOMy U KIHEMAMUYHOMY PeXcuMax; 8UKOpUCmo8ysamu npo2pamHi npodykmu 0
po3paxyHky pe3ysabmamie noavosux I'HCC-sumiprosaHb, 8uKOHysamu mpaHc@opmayiio
KoopduHam.

3aBJaHHA:

- opMy8aHHs 3HAHb MA 8MiHb 8 2a/1y3i CynymHuUKog8oi 2eodesii i 03HAllOMAEHHSA 3 iT
npo6./emamukoro;

- OCBOEHHS CyHaCHUX Memodie 2e00e3uyHUX 8UMIPI8 ma po3paxyHkie 015 3a6e3ne4eHHs
ompumaHHs koopduHam 3a donomozorw 'HCC;

- 3HAIOMCMBO 3 CYyYACHUMU 00CAIOHCEHHAMU MA PO3pPO6KAMU 3 AKMYAAbHUX NPO6aeEM 3
2e00UHAMIiKuU ma cynymHuKkosoi eeodesii.

PesyJibTaTH HABYAHHSA:

Pe.S’lebm.le.Ha@taHHﬂ. - Dopaa/Memoou Bl'()COWlOK Y
(1. 3naru; 2. BMITH; 3. KOMYHIKaLis; . Dopma/Memoo | niocymkosi
4. aBTOHOMHICTb Ta BIAMIOBITAJIbHICTH) BUKRAOAHHA | U OYIHIOBAHHS | U OYIHYI 3
Kog PesynbpTar HaBUaHHS Hasuaniz OUCYUNIIHU
1.1 |3naru 3a1a4i CymyTHUKOBOI reo/iesii. Jlexyis, OnumysauHsa 0o 10%
BwmiTu 3paiiicHIOBaTH aHANi3 METOMIB |J1abopamopHe
CYIIYTHUKOBHUX T'€0/IC3UYHHUX BU3HAUCHb | 3AHAMMAL.
1.2 |3Hatu CyTHICTh METONIB KOCMIYHOI |J/lexyis, Onumyeanus |0o 20%
reone3ii (KI'). Bwmitu 3aiiicHIOBaTH |1abopamopte Po3spaxynrosa
PO3paxyHKH KOOPJIUHAT B PI3HUX CUCTEM |3AHAMMSL. poboma
koopaunat KI'.
1.3 |3Hatu cucTeMH KOOpIWHAT Ta dacy. |Jlexyis, Onumyeanus |0o 20%
Bmitn  3pificHIOBaTM  pO3paxyHKHU |1abopamopHe Pospaxynrosa
napaMmeTpiB opOIT 3a yMOB HE30ypEHOTO |3ausamms. poboma
pyxy HIC3.
1.4 |3HaTu TOJOBHI CLIOCOOM CYMyTHUKOBHX |Jlexyis, Onumyeanus |0o 20%
CIIOCTEPEIKEHb. nabopamopne Pospaxynxosa
Bwmitu 3nificHIOBaTH BUSHAUEHHS PI3HUX |3aHAMMAL. poboma
koopauHar 3a criocrepexxeHHsamu LLIC3. | Camocmivna
poboma
2.1 |3natu ocoOnuBoCcTi (yHKIIOHYBaHHA |J/lexyis, OnumysauHa |do 10%
r00abHUX  CYNYTHHKOBHX  CHUCTEM |1abopamophe




(GPS, I'TIOHACC, GALILEO). 3aHAMMA.
Camocmiuna
poboma
2.2 |3nmatu OynoBy Ta (yHKIiOHyBaHHA |J/lexyis, OnumysauHa |do 10%
cucremu GPS.  Bwmitu anamizyBatu |1abopamophe
npuiivaui  [HCC. Ta  oOuparu |3auamms.
ONTUMAJIbHI crocobu I'HCC- | Camocmiiina
CIIOCTEPEIKEHb. poboma
2.3 |3HaTtu Mojeli BU3HAYCHHS KOoopauHatT  |Jlekyis, OnumysanHsa 0o 10%
MYHKTIB Ta Teopito 00podku GPS- nabopamopne
BUMIpiB. BMiTn oOupatu onTuManbHi 3AHAMMSL.
HaKeTH Mporpam Juist 00poOKu Camocmitina
poboma

CTpyKTypa KypcCy: /1eKyiliHI, npaKmu4Hi 3aHimmsi, camocmitiHa poboma.

CniBBifHOIIEHHA  pe3yJjbTaTiB HaBYaHHA JUCHUMIUVIIHM i3  IpOrpaMHUMH
pe3yJibTaTaMHM HaBYaHHS (He0608’513k080 0151 8Ubipkosux ducyunsiH)

Pe3y/ibTaTH HaBYaHHA AUCHUILIIHU 11 (1.2 |13 |14 |21 | 2.2 |23

IIporpamHi pe3yjibTaTU HABYaHHS

PHS5. 3acTocoByBaTu KOHLIENTya/lbHi 3HaHHSA
NPUPOJHUYHX i COLia/IbHO EKOHOMIYHUX HAYK IIPU +
BUKOHAHHI 3aB/laHb reofie3ii Ta 3eMJIeyCTPOIO.

PHB8. bpaTu y4acTb y CTBOpeHHi iep:KaBHUX
reo/le3aMYHUX Mepex Ta crelia/lbHUX iHXKeHepHo-
reo/ie3aM4YHUX Mepex, OpraHizoByBaTH Ta BAUKOHYBATH
TonorpadivHi Ta KafacTpoBi 3HIMaHHS#, reoie3UYHi +
BUMIpIOBAaHHA, iIH)KeHEpHO-Teo/je3UYHI BULTYKYBAaHHA
JUISl IPOEKTYBaHHA, OyAiBHUIITBA Ta eKCIIyaTallii
00’eKTiB OyZiBHUIITBA.

PH9. 36upaTy, Ol[iHIOBaTH, iHTepnpeTyBaTH Ta
BHKOPHUCTOBYBATH reONpOCTOPOBI JjaHi, MeTaZaHi 100
00’€KTiB MPUPOJTHOTO i TEXHOTEHHOT'O MOXO0/PKEHHS,
3aCTOCOBYBAaTH CTAaTUCTUYHI METOHU IXHBOTO aHali3y
JUIs1 pO3B’si3aHH4 creliai3oBaHuX 3a/ja4 y chepi
reo/iesil Ta 3eMJ1eyCTPOIO.

PH10. O6upatu i 3acTOCOBYBaTH iHCTPYMEHTH,
06J/1alHaHH, YCTaTKyBaHHSA Ta

NporpamHe 3abe3nedyeHHs, siKi HeoOXiAHI A1
JUCTAaHLIMHUX, HA3€MHUX, 10JbOBUX I
KaMepaIbHUX JIOCJIiIKeHb Y cdepi reosesii Ta
3eMJIeyCTPOIO.

PH11. OpranizoByBaTH Ta BUKOHYBAaTH JUCTaHIilHi,
Ha3eMHi, MoJ1boBi i KamepasibHi po60TH B chepi reosesii
Ta 3eMJIeyCTPOI0, 0POPMJISATH pe3yibTaTH POOBIT,
rOTyBaTH BiZiIOBiJHI 3BiTHU.

Cxema ¢opmMyBaHHSA OLiHKU:
®opmMH OLiHIOBaHHS CTYAEHTIB
1. CeMecTpoOBe OLIHIOBAHHA:
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1) ModyavHa poboma i3 «OcHo8u cynymHukogoi 2eodesii» - 10 6asie (pybixcHa oyiHKka
6 6anig);

2) ModyavHa po6oma i3 memu «Teopiss ma npakmuka 'HCC sumiprogauvy — 10 6anis
(py6ixcHa oyinka 6 6anis);

3) Oyinka 3a BUKOHAHHA Npakmu4HuUx pobim — 40 6axis (py6ixcHa oyiHka 22 6aau).

JlabopaTopHa po6oTa 1 - cucTeMH KOOpAUHAT CyIyTHUKOBOI reozesii,

JlabopaTopHa po6oTa 2 - BU3HaUYeHHS KOOpPJAUHAT CyIlyTHUKA 3a eJleMeHTaMU Horo
op6iTH,

JlabopaTopHa po6oTa 3 - BU3HaUYeHHS eJleMeHTiB He30ypeHOol Op6iTH CyNIyTHUKA,

JlabopaTopHa po60Ta 4 - Ni;r0TOBKA JaHUX [1JIsl CIIOCTEPEKEHb CYMYTHUKA,

JlabopaTopHa po60oTa 5 - BU3HaUYeHHs chepUYHUX KOOPAMHAT CYyNyTHHUKA 3a
JaHuMu poTorpadiyHOro MeToAy ClOCTEPEKEHD,

JlabopaTopHa po60oTa 6 - BU3HAaUEHHS NOJIIPHOT'0 CTUCHEHHS 3eMJli MeToJaMHU
CyNyTHUKOBOI reozesii,

JlabopaTopHa po60oTa 7 - CTPYKTypa Ta NpU3HaYeHHS IJ106aJ1bHOI CUCTEMHU
BU3HauyeHHs MicuenosoxeHHs (GPS),

JlabopaTopHa po6oTa 8 - [l1aHyBaHHS reojie3auyHoro 3HiMaHHsa GPS-meTo0M,

JlabopaTopHa po6oTa 9 - BysoBa Ta npu3HadeHHs GPS-npuiiMauis,

JlabopaTopHa po6oTa 10 - O6po6bka HaBiraniHux noBigomaeHb GPS-
CIIOCTEpEeXKeHb.

2. MliacymxoBe oOniHWOBaHHA y ¢hopmi icnumy: CTyJeHT He [ONYCKAETHCA [0
MiICYMKOBOTI'O OLIiHIOBAaHHS, SIKIIO MiJ Yac ceMecTpy HabpaB MeHle Hixk 36 6auiB. Ilig yac
ICIUTY CTyZAeHT BIiANOBiJAaEe Ha /JBa TeOpPeTHYHI NUTAHHA | BUKOHYE IHAVBiAyasbHe
NpakKTUYHe 3aBJjaHHs. MakcuMaJsibHa OljiHKa Ha icnuTi 40 6asiB, py6ixkHa olliHKa 24 6aJu.

Pe3ysibTaTh HaBYa/IbHOI AiSI/IBHOCTI CTYAE€HTIB OLiHIOI0ThCA 32 100 6a/bHO0 MIKAJIOL.
[lincymkoBa OIliHKa BUCTaBJISIEThCS 3a pe3yJibTaTaMU POOOTHU CTYJEHTa BIPOJIOBX yChOTrO
CeMecCTpy, K cyMa 0asiiB 3a CUCTeMaTU4HY POOOTY BIPOJIOBX CEMECTPY, Ta KiJIbKOCTI 6aJliB,
OTPHUMaHUX Ha iCIUTI.

CemecTpoBa Ienur MMincymkoBa
KLILKicTh 0aiiB OIliHKA
Minimym 36 24 60
Makcumym 60 40 100

KOHTpOJIb 3/1iKCHIOETBCS 32 MOAYJIBHO-PEUTHUHIOBOIO cUcTeMoto. Ha poTssi cemecTpy
CTY[EeHT NOBUHeH BUKOHATH 10 iHAMBIiya/bHUX J1aO0PAaTOPHUX 3aB/laHb Ta BUKOHATH 2
NKUCbMOBI MOJ1yJIbHI KOHTPOJIbHI pO6OTH.

OpzaHizayisa oyiHweaHHs: Konmposab 30ilicHIOEMbCS 3a  MOQJY/IbHO-PelimUuH208010
cucmemorw ma nepedéavae: eukoHaHHs 10 s1abopamopHux pobim (de cmydeHmu marwomo
npodeMoHcmpysamu siKicmb 3aC80€HUX 3HAHb MA 8UPIWIUMU NOCMas/1eHi 3a0a4i, BUKOPUCMO8y YU
OKpec/ieHi sukiadayem mMemoou ma 3acobu), BUKOHAHHS 3 camMOCMIilHUX npakmu4Hux pobim (de
cmydeHmu Maroms NpodeMOHCMpPy8amu KICmMb 3aC80EHUX 3HAHbL MA 8UPIWUMU nocmas/ieHi 3adayi
6e3 00 MexHceHHs1 [HCmpYMeHmapito ma mexHiKu aupiuieHHs1 npobsiemMu) ma nposedeHHs1 2 NUCbMOBUX
MOQYNbHUX KOHMPOIbHUX pobim. ITidcyMKkose oyiHI8aHHs nposodumucsy hopmi icnumy.

IIIkanxa BigmoBigHOCTI

Bigminno / Excellent 90-100
Joope / Good 75-89
3agoBiabHo / Satisfactory 60-74
He3zanosinbno / Fail 0-59




CTPYKTYPA HABYAJBHOI JUCHUIIJIIHU
TEMATHUYHUN IUIAH JIEKIIA 1 TPAKTUYHUX 3AHATH

No KinepkicTs rogun
- Ha3Ba Temu ... | maboparopHi | CamocriiiHa
n/m JeKIii
pobora
7 cemecmp
Po3zoin 1 Ocnosu cynymuurxogoi eeooesii
1 Tema 1. 3agaqi Ta POJIb CYyIyTHHKOBOI Treonesii B 5 4 10
rOCIIO/IapPCTBI.
2 Tema 2. .(‘:.I/ICTGMI/I HEOCCHHUX Ta 3eMHHX KOOPMHAT 5 4 10
B reojiesii
Tewma 3. Cuctemu Biiky yacy. He30ypenuii ta
3 30ypenwnii pyx LLIC3. Enementu opoir. 5 4 10
JudepenuianbHi piBHSIHHS Ta IPOrHO3YBaHHS PyXY
HIC3. Edemepuan 1LLIC3.
Tema 4. Metoan KocMigHOI reoesii Ta il OCHOBHE
4 piBHsHHS. CrOCOOM CYITyTHUKOBUX CIOCTEPEKEHb. 5 2 10
BusHaueHHs pi3HHX ITapamMeTpiB 3a
cnocrepexxeHHsmu HIC3.
Mooynvna poboma 1 2
Po3zoin 2 Teopiss ma npaxkmuxa ' HCC sumiprosanv
5 Tema 5. ['mo6anpHi HaBiraiiiiHi CymyTHUKOBI1 5 4 10
cucremu (GPS, TJIOHACC, GALILEO).
Tema 6. bynoa Ta pynkuionyBanus cucreM [HCC
6 Mepeki IepMaHEeHTHUX CTaHII aKTUBHUX 5 4 16
pedepentinux craniii ['HCC. Ipuitmaui THCC.
Cnocobu I'HCC cnocrepexeHb.
Tema 7. Mopeni BU3HauYeHHS! KOOPAWHAT MYHKTIB.
7 Teopis 06pobxu 'HCC-Bumipis. [laketn nmporpam 5 5 10
g onpattoBanHs ' HCC-pumipis. RINEX-
¢dopmar.
13 | Mooynvua poboma 2 2
BChOI'O 14 28 76

3aranbHuii 06car 120 rof., B TOMy YHCIIi:
Jlekuii — 14 rog.

JlabopaTopHi 3aHATTA - 28 roz,.
KoncynpTauii - 2 rog.

CamocriiiHa po6oTa - 76 rog.

Temu 015 camocmiiliHO20 HABYAHHSL:

1. Etany po3BUTKYy CYNYTHHUKOBOI reofesil Ta icTopiga MeTOJIB CIIOCTEpeXeHb
CyNyTHUKIB

2. Hes6ypenuit pyx cynyTHHUKIB 3a W. Keriepom

3. ®oTorpadivyHi MeTOU ciOCTepeKeHb CYyNyTHUKIB

4. PagioTexHi4yHI MeTOAH CIIOCTEPEXKEHDb CYyNIyTHUKIB

5. CynyTHHUKOBaA TpiaHryJ/slLis; KOMOiHOBaHiI CynyTHHUKOBI Mo6GyAo0BH; AUHAMIiuHI
MeTO/JM CyIIyTHUKOBOI reo/esii;

6. CnisibHe BHMKOPUCTAHHA CYNYTHUKOBUX, TIpaBiMETPUYHUX Ta acTPOHOMO-
reoJle3aMYHUX AaHUX AJs1 BU3HadyeHHs ¢irypu 3emui i 11 rpaBiTanifiHoro moJsisi; 0CHOBHi
KOHLeMNil r106a/bHUX CyMTyTHUKOBUX CUCTEM.
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7. BcraHOBJieHHS 3B'AAI3Ky  MDK TreOoJle3UYHUMH CUCTeMaMM 3a [O0INOMOIOI0
CYNyTHUKIB

8. BupimeHHs 3aa4 rin06asbHOI reofMHAMIKM MeTOJaMHU CyNIyTHUKOBOI reoe3ii

9. IcTopis no6yA0BHU CBITOBOI reo/ie3U4YHOI CUCTEMU CYNIYTHUKOBMMU METOAAMHU

10. T'eope3nyHi WITY4YHI CynyTHUKU 3eMJli. [cTopis

11. InTepdepoMeTpuUyHi CIOCTEPEKEHHS CYNIyTHUKIB

12. Cuctema NAVSTAR CIIA - icTopis Ta cbOrofieHHA

13. CUHXPOHHI criocTepeKeHHs CYNyTHUKIB B reo/ie3ii

14. Cucrema GALILEO - icTopis Ta cborofieHHs

15. ®oTorpadivHi cnocTepekeHHsI CyNyTHUKIB B reoje3ii

16. JlonmepiBCbKi clioCTepeKeHHs CYyNyTHUKIB

17. IcTopia MmeToAy J1a3epHOI JIOKaLil B KOCMIYHIU reozesii

18. KuTalicbka cuctema Compass - beiioy

PEKOMEHIOBAHI /J’KEPEJIA:

OCHOGBHI:

1. Mapuenko 0.M. PegpepeHyHi cucmemu 8 2eodesii: HaguarbHull nocioHuk / 0.M. MapueHKo,
K.P. Tpemsk, H.II. lpema — JlIbsig: BudasHuymeo Jlbgiscbkoi nosnimextiku, 2013. — 202 c.

2.Yepusiea ILT., bsaauk LM., Auuyk P.M. CynymHukoea ceode3is HasuyasivHull nocibHUK /
YepHusea ILI., bsauk .M., Inuyk P.M., Pisne: HYBI'II, 2013. 222 c.

3. Ulymakos @.T. Koncnekm sekyiii 3 ducyunainu CynymHukosea 2zeodesisi. Xapkie. XHAMI,
2009. - 88 c.

4. Biirgmann R, Rosen P. A., Fielding E. ]. Synthetic Aperture Radar Interferometry to
Measure Earth’s Surface Topography and Its Deformation // Annual Review of Earth and
Planetary Sciences. 2000. Ne 1 (28). C. 169-209.

5. Hanssen R. F. Radar interferometry: data interpretation and error analysis / R. F. Hanssen,
Dordrecht ; Boston: Kluwer Academic, 2001. 308 c.

6. Kazmierski K., Zajdel R., Sosnica K. Evolution of orbit and clock quality for real-time multi-
GNSS solutions // GPS Solutions. 2020. Ne 4 (24). C. 111.

7. Seeber G. Satellite geodesy / G. Seeber, 2Znd completely rev. and extended ed-e u3d., Berlin;
New York: Walter de Gruyter, 2003. 589 c.

8. Sosnica K. [u dp.]. Estimating global geodetic parameters using SLR observations to
Galileo, GLONASS, BeiDou, GPS, and QZSS // Earth, Planets and Space. 2019. N¢ 1 (71). C. 20.

Jlodoamkoaei:

1. lupekmop IHcmumymy 2eodesii KopHnuxiii Tpemsik: KocmiuHa 2eodesis ma ii poas y
6e3neyuHill ekcnayamayii 2idpocnopyo. https://Ipnu.ua/news/kornylii-tretiak-kosmichna-
geodeziia-ta-ii-rol-u-bezpechnii-ekspluatatsii-gidrosporud

2. OcHO8bI CNYyMHUKO8bIX ohpedesieHull 015 peweHus 3aday 2eode3uu
https://www.youtube.com/watch?v=RGGusdMH24k

3. OcHo8bl cnymHUK08bIX onpedeaeHull. Yacmo 2
https://www.youtube.com/watch?v=-VsUQTeHUQc

4. Bcé 06 opbumasabHol MeXaHUKe. Kak 3anyckaiom CNYMHUKU
https://www.youtube.com/watch?v=YvbB4S5NiX8
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https://lpnu.ua/news/kornylii-tretiak-kosmichna-geodeziia-ta-ii-rol-u-bezpechnii-ekspluatatsii-gidrosporud
https://www.youtube.com/watch?v=RGGusdMH24k
https://www.youtube.com/watch?v=-VsUQTeHUQc
https://www.youtube.com/watch?v=YvbB4S5NiX8

