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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'EOMH®OPMAILIMOHHBIE CUCTEMbBI 1 TEXHOJIOT'I

HamnpasyieHnue/cnenaaibHOCTb 12.04.05 JTazepHas TeEXHHKA H Jia3epHbIe TEXHOIOTHH
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma Jla3epHble CHCTeMBbI U TeXHOJIOTUH
MOJTOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust Marucrparypa
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.04.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0rUH

rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 IA3EPHAS TEXHUKA
[NetpoBa FOmms FOpreBHa, cTapinii npemnofaBaresib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'EOMH®OPMAIIMOHHBIE CUCTEMBI 1 TEXHOJIOT YN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.3 — crocoOHOCTh K MPOEKTUPOBAHUIO U KOHCTPYHUPOBAHUIO CHUCTEM, TPUOOPOB U Y3/10B, a TaKXkKe K
pa3paboTKe TEXHUUECKUX 3a/laHuM M [JOKYMEHTAl[ud Ha WX TIPOEKTHPOBAaHWE W  W3TOTOBJIEHMUE,
MpeiHa3HAYeHHBIX [l JIa3ePHOM TeXHWKW U TEXHOJIOTHM, J1a3epPHBIX OINTHKO-3/IeKTPOHHLIX TPUOOpPOB U
cucTeM

TICK-1/24.4 — cnocoOHOCTb OmpeziesiiTh TpeOOBaHUS K J1a3epHbIM CHUCTEMaM W CHUCTEMaM TEXHUUYECKOTO
3pEHMs], A TAK)KE K WX 3/7eMeHTaM, 000CHOBBIBaTb BBHIOOD 3/1eMeHTHOH 0a3bl M pa3pabaThiBaTh 371€MEHTHI
KOHCTDYKITUH

DOpPMUPOBAHHIO KOMITETEHIUH C/TYXKUT JIOCTKEHUE C/IeIYIOIIUX Pe3y/IbTaTOB 00pa30BaHuUs:
IICK-1.3

3HAHUA:

croco0OoB TpeZicTaB/ieHnst B MTHOOPMAL[MOHHBIX CUCTeMax MPOCTPAHCTBEHHON MH(OpPMAaLui U METO/IOB
ee 00paboTKuY;;

YMeHuUs:

OPUEHTHPOBATLC B TIPAKTHUECKOM TPUMEHEHUM TreOMH(OPMAI[UOHHBIX CUCTEM JIIs  pelleHus
pa3/IMUHOro pojia 3a/ay;

HABbIKU:

BaZieHnss 0a30BBIMH METOJAMU M TEXHOJIOTMSMH YIIpaB/eHUsl TPOCTPAaHCTBEHHOW WH(OpMaI[1et,
BKJTFOUAsl MCTI0/Tb30BaHKEe TIPOrPaMMHOT0 0becriedeHus Jjisi ee 00pab0OTKY, XpaHEeHUs U TIPe/[CTaBIeHUS].
IICK-1/24.4

3HAHUA:

TIPUHIIUIIOB PabOThI OMTUKO-3/IEKTPOHHBIX CHUCTEM, JIa3epOB M CUCTEM TEXHUUECKOTO 3DeHMs, B TOM
YlCJjie 3JIEMEeHTHOM 0a3bl;

YMeHUs:

aHa/iM3 TpeOOBaHMM, IIJITAHUPOBAaHWE TIPOEKTOB, BbIOOp M 000OCHOBaHME OMNTHMA/JbHOTO Habopa
KOMIIOHEHTOB, ITPOEKTUPOBAHNE CUCTEMBI;

HABbIKU:

aHAJIMTHUYe CKMe HABBIKW: aHaM3a GyHKIIMOHATbHOCTH CHCTEMBI,

MPOEKTHbIE HaBLIKM: Pa3pabOTKH KOHIIEMI[MH, TVITAHWUPOBAHKE U CTPYKTYPHUPOBAHHE MTPOEKTHBIX PaboT

TeXHHUeCK1e HaBLIKU: BbIOOP 11 000CHOBaHME KOMITOHEHTHOI 6a3bl, TPOEKTUPOBAHKE KOHCTPYKIIUH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuynmiaa TEOMH®OPMAIIMOHHBIE CUCTEMbBI U TEXHOJIOT' MU siBnsietcst
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TOATOTOBKM 10 HarpasyieHUto 12.04.05 JlazepHas mexHUKA U /d3epHble MexXHO/102UU.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeCcKoW TOATOTOBKM 0OakajiaBpa M CIYKUT OCHOBOH [y ocBoeHus auciurvdH: HAYUYHO-
NCC/IEJOBATEJIBCKASA ITPAKTUKA, HAYUYHO-NCCJIEJOBATE/IbCKASA PABOTA,
ITOAI'OTOBKA K IMPOLEAYPE 3AIIINTHBI n 3AIIIUTA BBIIIY CKHOM
KBAJTM®UKAIIMOHHOWM PABOThI



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTOpHBIe 3aHATHSA S
B KOHTaKTHOIi ¢hopme E o
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5 9 Pazpaen 1. OcuoBbl Tonorpaguu. 1.1 371eMeHTHI TOMOKAPT 1 KapTorpaduueckie 37 12 8 4 25 25 25
npoekiuy; 1.2 3afauu, pelaemble Ha Tororpaduueckux Kaprax.
Paszpen 2. OcHoBbI reonHopmaruku. 2.1 leorpaduueckast ”HGopMaLys 1
5 9 MPOCTPaHCTBeHHbIe jaHHble; 2.2 TIpocTpaHCTBeHHask MPUBs3Ka 1 6a3bl 37 12 8 4 25 25 25
TPOCTPAHCTBEHHbIX JaHHbIX.
5 9 Paspen 3. Ananus AQHHBIX B reonﬂd:opMﬂ}moqulx cucremax. 3.1 BeKTopHbIi 56 23 14 9 33 25 25
aHanus; 3.2 Pactposbiii aHanus; 3.3 CeTeBoit aHanus.
5 9 Paspen 4. Feonncbopmaqnonnug TexXHO0/I0TuH. 4.1 TIpumeHeHue 14 4 4 0 10 o5 25
reonmbopmaumoﬂﬂmx TEeXHOJIOTUHU.
Bcero 3a 9 cemecTp 144 51 34 17 93 100 100
Bcero no agucuuninHe 144 51 34 17 93 100 100
3.2. JIaGopaTopHbIil NPAKTHKYM
Ne Homep u HaiMeHOBaHuUe pa3jesia O0BeMm, ayj,.
Tema /1a00paTOPHOTO NMPAKTUKYyMa
n/n AUCLIINHBI 4acoB
1 3azjaum, pelaeMble Ha 7
Pasgen 1. OcHoBel TOnorpaguu. Tornorpaguueckux Kaprax
2 OpueHTHpOBaHue Ha MeCTHOCTHU 2
3 OcHoBbl pabotsl ¢ TYIC 2
Pasgen 2. OcHOBBI TeOMH(OPMATHKHU.
4 PepaktrpoBanue gaHHbIX B ['YIC 2
5 BekrtopHblii aHamM3 3
Pazpen 3. AHanu3 JaHHBIX B -
6 PacrpoBbiv ananus 3
reoH(pOpMaIMOHHBIX CUCTEMaX. -
7 CeTteBol aHanu3 3
Bcero 3a 9 cemectp 17
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep n HauMeHOBaHuUe Oo0nemMm,
CopepkaHue yueOHOro 3aJaHus
n/n pa3jesa JUCHMILIUHBI 4acoB
N3yueHue npelyCMOTPEHHBIX MPOrPaMMOH AUJaKTHUYECKUX
1 eIVHUL] TI0 MaTepyasiaM JIeKLIMOHHBIX 3aHATUN U 9
peKoMeHAyeMOU uTepaType
Pazgen 1. OcHOBBI =
2 |ronorpagun IToAroTOBKA K BBITIOJTHEHHIO U 3aIUTe J1Tab0paTOpPHOW paboThI 8
p ’ "3ayaum, pellaeMblie Ha Tororpaduuecknx Kaprax"
3 IToaroroBKa K BHIMIOJIHEHUIO U 3allKTe 1ab0paTOpPHOI paboThI 8
"OpuHeHTUpOBaHKe Ha MeCTHOCTH"
N3yueHnue ripeyCMOTPeHHBIX IPOrPaMMOi ANJaKTHUe CKUX
4 eIMHUL] TI0 MaTepyasiaM JIEKITMOHHBIX 3aHATHN U 9
pPeKOMeHAyeMOU UTepaType
Pazpen 2. OcHOBEI v
IToaroToBKa K BLITIOJIHEHUIO U 3allUTe 1a00pPaTOPHOI paboThI
5 |reouHdopMaTUKU. " " 8
OcHoBsl pabotel ¢ TYC
6 IMToaroToBKa K BBITIOTHEHUIO U 3aluTe 1ab0paTopHON paboThI 8
"PenaktupoBaHue faHHbix B ['TIC"
Paznen 3. AHanu3 jaHHBIX B |M3yueHue NpeyCMOTPEHHBIX ITPOrPaMMOit IUJaKTHUeCKUX
7  |reomHdbOpMaI[MOHHbIX e/IMHUL] TI0 MaTepuasiaM JIEKITMOHHBIX 3aHATUN U 9
cucTemax. peKOMeH/yeMoM JIhTepaType
8 [MoaroToBKa K BBITIOTHEHUIO U 3aluTe 1abopaTopHOW paboThI 8
"BekTopHbIii aHaM3"
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9 IToAroTOBKA K BBITIOJTHEHHIO U 3aIUTe J1Tab0paTOpPHON paboThI 8
"PacTpoBbiii aHanu3"
10 IToaroroBKa K BHIMIOJIHEHUIO U 3allUTe 1a00paTOPHOI paboThI 8
"CeTteBol aHau3"
N3yueHue ripeyCMOTPeHHBIX POrpaMMOii ANJaKTHuUe CKUX
Pazpen 4. »
11 e[IVHUL] 110 MaTepuasaM JIEKLIMOHHbBIX 3aHATUMN U 5
T'eonH(pOpMaIOHHBIE o
pPeKOMeHyeMOoM JIuTepaType
TEeXHOJIOT WM.
12 [ToaroroBka K UTOrOBOMY KOJIJIOKBUYMY 5
Bcero 3a 9 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 5 6 7 8 9 10 11 |12 13 |14/ 15 |16 17
Otu. o | | Otu. o Otu. o | | OTu. no Ortu. o Ortu. o Ortu. o
9 JIP | PP PP p TP qp  |[PKom

YcnoBHbIe 0003HAYEHUS:
e [IP — aparHOCTHUeCKasi paboTa;
e Ortu. 10 JIP — otuer o JIP;
¢ Ko/t — KO/JIOKBUYM.

TEKy]l[Hﬁ KOHTPOJIb YCII€BAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B INCKPETHLIE BDEMEHHBLIE MHTEPBAJ/IbI B

cnenyronux dhopMax:

e HArHOCTHYECKas pabora;
e oruet 1o JIP;

¢  KOJIJIOKBUYM.

IIpomMeskyTouHasi arTecTanus IIPOBOAXUTCS B popMax:

® 5S5K3dMEH.

25781




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. 4. IIgetkoB. . OcHoBbI reovHdpopmatvku. CaHkT-ITetepOypr: Jlanb, 2022, 371. pec.

2. C.T. EmenbsiHOB, C. FO. Mupommnuuenko, B. C. ITanumes. . O6paboTka qu)poBBIX a3pOKOCMHUUECKUX
n300paXkeHui it TeonHdopMarinoHHbIX cucteM. Ctapeiii Ockon: THT, 2019, a51. pec.

3. C. I1. ITpucspkuiok, B. H. ®unaros, C. [1. ®enoHeHKOB. . ['eonH(pOpMallOHHBIE CUCTEMBI BOEHHOTO
HasHaueHust. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2009, 61 3K3.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. B. b. Anzipuenko, B. A. 3y0kos, FO. B. VIBaHOB. . 'eonH(OpMalLOHHBIE CHCTEMBI ¥ PaZJMOTEXHUUECKHe
Cpe/iCTBa CHCTEM YIIpaB/ieHus BO3AYIIHbIM ABwkKeHrueM. CI16. BT TY "BOEHMEX" um. [I. ®@. YcTHHORa,
2011, 2 3ks3.

2. JI. K. Ba6enko, A. C. Bacan, U. I. )KypkuH. . 3aiura AaHHbIX TeOMH)OPMALIMOHHBIX CUCTeM. M.:
T'emnoc APB, 2010, 1 3k3.

3. M. H. T'puropses, H. H. [Turycos, C. A. ¥Bapos ; C.-ITetep0. roc. 3koH. yH-T, BI' TY "BOEHMEX".
VHdopMmaLoHHbIe cHCTeMBbl U TeXHO/IOrUU B jioricTHKe. T. I IHdopMaljioHHbIe CCTEMBI B JIOTUCTHKE.
BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017, 1 3K3.

5.3. [lepuogrueckue u3aHus:
He TpeOyroTCSI.

5.4. IlepeueHb pecypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THMOTeYHbIe CUCTEMBI:

1. http://e.lanbook.com — DBC JlaHs;

2. https://urait.ru/ — I'naBHast — O6pa3oBaresnbHas Tuiargopma FOpaiit. [I71st By30B 1 CCy30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yHnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [].®.
YCTUHORA;

4. https://tsamsonov.github.io/gis-course — OcHOBbI reoMH(GpOPMaTHUKU - JIeKINH;

5. https://aentin.github.io/qgis-course/ — OcHoBbI reorH(pOPMaTHKU: TTPAaKTUKYM B QGIS.

CorpeMeHHbIe MpodeccroHanbHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHbopMalioHHbIe CTIpaBOYHbBIE CUCTEMBI:
1. Tex3kcriept — MIHGOpPMAaIMOHHBIM ITOPTa TEXHUUYECKOTO peryiupoBanyst: HopMebl, mpaBu/ia, CTaHAAPTEI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.

5.5. ITporpamMmHOe obecrieueHue:
He Tpe0dyeTcs.
5.6. UH(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOMH®OPMAIIMOHHBIE CUCTEMbI U TEXHOJ/IOT' A

AnHoTanusa paboueii nporpaMMsl

Juciuuinna  T'EOMH®OPMAIIMOHHBIE CHMCTEMBI W TEXHOJIOI'MM  gBnsiercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKM T10 HarpaBiaeHuto 12.04.05 JlasepHas mexHuka U Jda3epHble mexHoAo2uu. JUCIUIIMHA
peanu3syetcsi Ha (akymerete M VHbopmaumoHHbIX U yripaensiomyx cucrem BI'TY "BOEHMEX" um. [J.®.
Yerunosa kadeapoii 11 TIASEPHAS TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.3 crocobHOCTh K TPOEKTHUPOBAHWI0O M KOHCTPYUPOBAaHMIO CHCTEM, MPUOOPOB M Y37I0B, a TaKXkKe K
pa3paboTKe TEXHWUeCKUX 33/[aHUHd W JIOKYMEHTAallud Ha WX TIPOEKTUPOBAaHWE U  HW3TOTOBJEHHeE,
npe/{Ha3HaYeHHbIX /IS Jla3epPHOW TeXHWKHW W TEeXHOJIOTHM, J1a3epHBIX ONTHKO-3JIeKTPOHHBIX TPUOOPOB M
CHCTeM;
[1ICK-1/24.4 ciocobHOCTE orpefieniATh TpeOOBaHUs K Jla3ePHBIM CUCTEMAM M CUCTeMaM TeXHUYeCKOTO 3peHwus,
a TaKXKe K MX 3/ieMeHTaM, 000CHOBBLIBATh BLIOOP 3/71eMEHTHOM 0a3bl U pa3pabaThiBaTh 3/IEMEHThI KOHCTPYKIUH.

CoepKaHue JUCIUIIIMHBI OXBAThIBA€T KPYT BOIIPOCOB, CBSI3aHHBIX C OCHOBaMH W METO/laMH TIOCTPOEHUS U
WCTIONIb30BaHUSI ~ TeOMH(OPMAI[UOHHBIX  CUCTEM, (OPMHUDOBaHMS  1[€JIOCTHOTO  TIPEACTaBJEHUST O
reoHH(OPMAI[HOHHBIX CUCTEMAaX U UX PO/U B 0011el CTPYKType MH(OPMALIMOHHBIX TEXHOIOT .

[MporpamMmMoii AUCLMIIIMHBI TIPeyCMOTPEHHBI C/leiyIoliie BUABI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB ITPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJlbl B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e otuer 1o JIP;
*  KOJIZTIOKBUYM.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DJK3dMeEH.

OO6m1as  TPy/I0EMKOCTh OCBOEHUSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TIpeAyCMOTPeHkI JIeKLMOHHBIe 3aHsTus (34 4.), naboparopHselii npakTikyMm (17 4.), camocTtositesibHast paboTa
ctyzaeHTa (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEOMH®OPMAIIMOHHBIE CUCTEMbI U TEXHOJ/IOT' A

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue paboTbI PexomeHjiyemas 1uTeparypa pr,q(:;wéxocm,
Pa3paen 1. OcHoBbI TOmorpadgum.
JI. K. Babenko, A. C. Bacan, 1. T )KypkuH. . 3amura
" JTAaHHBIX TeoMH(pOPMAaIMOHHBIX cucTem: M.: ['envoc APB,
3yyeHHe MpejlyCMOTPeHHbIX 2010 (ce)
FIPOTPAMMON AWAAKTHHECKHX B. 4. IIBetkoB. . OcHoBbI reorHbopMaTHKy: CaHKT-
eIMHUL] I10 MaTepuaiam 9
JIEKL[MOHHBIX 3aHATHN U [TerepOypr: Jlan, 2022 (sce)
N C. I EmenssaHos, C. FO. Mupowmnuuenko, B. C. ITanuies. .
PEKOMeHZyeMOU TUTepaType .
OO6paboTka 1M POBBIX a3POKOCMUYECKUX U300paXKeHUH
Ist reouH(opMalMoHHbIX cucteM: Ctapbiii Ockom: THT,
2019 (Bce)
[1OATOTOBKA K BBIIO/IHEHHUIO M. H. I'puropses, H. H. urycos, C. A. ¥YBapos ; C.-
3amuTe 1a6OPaTOpHO# paBoThI ITetepb6. roc. skoH. yH-T, BI'TY "BOEHMEX".
"3amaun, peliaeMble Ha VHdopMaLMoHHBIE CUCTEMBI U TEXHOJIOTUH B JIOTUCTHKe. T. 8
TororpagudecKux Kaprax" I InpopmarioHHBIe CUCTeMBI B JIorUCTHKe: BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2017 (Bce)
C. IN. ITpucsokuok, B. H. ®unatos, C. I1. ®e1oHEHKOB. .
TeonH(OpMAaI[IOHHBIE CUCTeMbI BOBHHOTO Ha3HaueHMUst:
Toaroroska K BBINIOTHEHUIO M | CT16.BI'TY "BOEHMEX" um. /1. ®@. Yctunosa, 2009 (Bce)
3aiuTe 1ab0paTopHOii paGoTsI B. B. Anzipuenko, B. A. 3y0kos, }O. B. 1BaHOB. . 8
"OpueHTHpOBaHNEe Ha leoviH(boOpMaLOHHBIE CUCTEMBI U paZiIMOTEXHAYECKHe
MeCTHOCTH" CpeJCcTBa CHCTeM YIIPAB/I€HHsI BO3/YLIHBIM JIBI)KEHHEM:
CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHoga, 2011 (Bce)
Wroro o pasgeny 1 25
Pa3zpesn 2. OcHOBBI reonH()OPMaTHKH.
VI3ydeHye rpe/TyCMOTPeHHBIX JI. K. Babenko, A. C. Bacan, W. I'. )KypkuH. . 3aiura
MPOrpamMMOoit /IM/jaKTHUE CKIX JTAaHHBIX TeOMH(MOPMAITMOHHBIX cucTeM: M.: ['emoc APB,
e/[VIHHI] TI0 MaTeprasam 2010 (Bce) 9
JIEKL[UOHHBIX 3aHATHI U B. B. Anzpuenko, B. A. 3y6xos, }O. B. lBaHoB. .
peKOMEH/TyeMoii TepaType l'eonH(OpMaLIOHHBIE CUCTEMBI ¥ paIMOTeXHUYECKHEe
CpeZiCTBa CUCTeM YIIpaB/ieHHsl BO3YLLIHbIM IBIKEHHUEM:
IMogroroska K BemonHenuto 1 | CII6.BI'TY "BOEHMEX" um. []. ®. YcruHoBa, 2011 (Bce)
3amuTe 1abopaTopHOi paboTh B. 4. LisetkoB. . OcHoBbI reonHpopMaTiku: CaHKT- 8
"OcHoBbI pabotsl ¢ THIC" [MetepOypr: Jlanb, 2022 (Bce)
M. H. I'puropses, H. H. [lurycos, C. A. ¥YBapos ; C.-
TloAroToBKa K BBITOMHEHHIO 1 [etep6. roc. 9koH. yH-T, BI'TY "BOEHMEX".
3aILuTe /1abopaTopHO# PadOThI | Iy opmalLoHHbIE CHCTEMBI M TEXHOIOTHH B orUcTHKe. T, 8
PejiakTipoBaHue 1aHHbIX B I TaopMaLMoHHbIe CUCTeMBI B JIOTHCTUKe: BI'TY
ruc" "BOEHMEX" um. [I. ®. YcrunHora, 2017 (Bce)
Wroro no pasgeny 2 25
Pa3gen 3. AHa/IM3 JAHHBIX B reonH(OPMaIOHHBIX CHCTeMax.
N3yuenue ripesiyCMOTpPEHHBIX JI. K. Babenko, A. C. Bacan, . T )KypkuH. . 3amura 9
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MPOrpaMMO¥ TU/IaKTHYe CKUX
e/TUHUI] 10 MaTepyaiam
JIEKLIMOHHBIX 3aHITHN U
peKOMeHIyeMOM JiTeparype

JAaHHBIX TeonH(OopMaroHHbIX cucteM: M.: I'emmmoc APB,
2010 (Bce)
B. 1. LiBeTkoB. . OcHoBbI reonHdopMaTrku: CaHKT-
[TetepOypr: Jlans, 2022 (Bce)

HO/:[FOTOBKH K BBITIOJTHEHHUIO U

3amuTe 1abopaTopHOi paboThI 8
"BekTopHbIii aHa/M3"
IToaroToBKa K BHITIONTHEHUIO U
3amuTe 1abopaTopHOi paboThI 8
"PacTpoBeIii aHasM3"
IToaroToBKa K BHITIONTHEHUIO U
3a1uTe 1abopaTopHOi paboThI 8
"CeTeBoii aHanu3"
Wrtoro no pasgeny 3 33
Pa3pen 4. Teonn¢opManiioHHbIE TEXHOIOTHH.
V3yueHue rpeayCcMOTPEHHBIX
TporpamMmoit TUZaKTHU4Ye CKUX
2@?;133}[1223::5;?;ﬁ B. 4. IIBeTkoB. . OcHOBBI reorHpopMaTHKU: CaHKT- >
N ITetepOypr: Jlaub, 2022 (Bce)
peKOMeHJyeMoH IhTepaType
IToaroroBka K UTOrOBOMY 5
KOJUTOKBUYMY
Wroro no pasgeny 4 10
12 25781




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOMH®OPMAILIMOHHBIE CUCTEMbBI 1 TEXHOJ/IOT'

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e oruet o JIP;

*  KOJITIOKBUYM;

e DK3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Ortuer no JIP

OTueThl 110 1a00pPaTOPHBEIM paboTaM IIPe/CTAB/ISIOTCS B IIEUAaTHOM UM PYKOITMCHOM (opme.
[loryCKaeTcsi BBIMOTHEHHE PAaCUeTOB «BPYUHYO» WM UCITO/Ib30BaHKe CUCTEM aBTOMAaTH3aluii
MaTeMaTHueCcKux pacuetoB. Kaxkoe 3aziaHue Ha 1abopaTopHyto paboTy Cofiep>KUT Habop rmapameTpoB B
COOTBETCTBUU C UH/IUBU/yaIbHbIM BaPUAHTOM.
Kputepuu olieHUBaHUS:
JlabopaTopHasi paboTa CUMTAETCS BBITIOIHEHHOHN YCIEeIHO (IPUHUMAEeTCS) TIPY CIEAYIOIIUX YCIOBUSX:
* IPaBUWJILHOE BBITIO/IHEHNE BCEX TTYHKTOB (3aziau), TIPe/lyCMOTPEHHBIX 3a/IaHUEM;
* IPaBUJILHOE TIOCTPOEHHEe U 0(OPMIIEHHE B COOTBETCTBUM C TPEOOBAaHUSAMU TOCYJAPCTBEHHBIX CTAH/IapPTOB
ECK]] rpacdvKoB /i/1s BCEX MO/y4aeMbIX B XO7ie BBITIOTHEHUS 3a/IaHHsI XapaKTePUCTHK;
* yCrelIHas 3aluTa J1JabopaTopHoii paboThI.
OTueT He MOXeT ObITh TIPUHAT U TOJJIEXKHUT A0PabOTKe B CTyUae:
- OTCYTCTBUsI HEOOXOIUMBIX pa3/ie/ioB;
- OTCYTCTBUS He0OXOIUMOT0 rpauueckoro MaTepuarna;
- HEKOPPEKTHOH 00pabOTKY pe3y/ibTaToB U3MepeHUH.

KonnokBuym

Kpurepun olieHUBaHMsI BBICTYILIEHUS] Ha KOJIOKBUYMeE:
1) IIpaBWILHOCTE OTBETA (3HaHHE IMPOrPAMMHOTO MaTepHana).
2) I'myOviHa 3HaHW 110 TeMe.
3) Uétkas apryMeHTalys MO3ULIMK.
4) 3HaKOMCTBO C JIOTIOJIHUTE/ILHON MH(pOPMaL1el 1o Teme.
5) 'pamoTHOe U3/10)KeHNe MBICTIeH.
6) OpUrvHaILHOCTD MBIIILIEHUS.

JK3aMeH

JK3aMeH BK/II0YaeT B cebsi OTBETHI HAa TeOpeTHUeCKHe BOTIPOCHL.
OlleHKa «OT/IMYHO» BbICTAB/IsIETCs] IPYU Pa3BepPHYTHIX U TOUHBIX OTBeTax Ha 2 TeOpeTUUeCcKUX BOIpOCa.
O1leHKa «XOPOILIO» BbICTaB/SETCs IIPY TOYHOM U IIOJTHOM OTBeTe Ha 1-bIif TeopeTUUeCcKUid BONIPOC, ¥ HETOUHOM
OTBeTe Ha 2-0i TeOpeTUYEeCKUI BOMPOC.
OLleHKa «y/J0B/IETBOPHUTE/TBHO» BBICTAB/ISIETCS IMOO TIPY TIPABUIEHOM OTBeTe Ha OZIMH TeOpeTHUeCKUi BOTIPOC.
O1jeHKa «HeyI0B/IeTBOPUTELHO» BBICTAB/SETCS IIPY HEMNPaBWIbHBIX OTBETaX Ha TeOpeTHYeCKHe BOMPOCHI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe S 5
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5 9 [Pa3pen 1. OcHoBBI TONOrpaduu. 37 | 12 8 4 25 25 | 25 OT‘;Ie; o
5 9 Pazpnen 2. OcHOBBI 37 | 12 8 4 25 25 | o5 OrTueT 110
reonHGpopMaTHKH. JIP
5 9 Pazpen 3. AHa/u3 JaHHBIX B 56 | 23 14 9 33 25 | 95 OrTueT 110
reonH(OpMalMOHHBIX CHCTeMaX. JIP
5 9 Pazpen 4. T'eoundopmaliiuoHHbIE 14 4 4 0 10 25 | 25 |Kommoxsmym
TeXHOJIOTHH.
Bcero 3a 9 cemecTp 144 | 51 | 34 17 93 | 100 | 100
Bcero nmo gucuIuInHe 144 | 51 | 34 17 93 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.3

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Bonpocbl omKkpbimoz2o muna:

Onwimumre, Kak 0ToOpakaeTcs pesibed Ha TormorpaduuecKux Kaprax.

Onuiure Takue TUIbl KICTOYHHUKOB laHHbIX A/1s1 opmupoBanus I'YIC kak
Kaprorpaguueckuie MaTepuaibl, JaHHbIe JUCTAaHLIIMOHHOIO 30H/AMPOBaHUs, MaTepralbl
T10JIeBBIX U3bICKAHUW TEPPUTOPHH, CTaTUCTUUECKHE [JaHHbIE.

Onwiure nousitiie IT'MIC, obmacTv mprMeHeHs1 reOMH(OPMAI[HOHHBIX TEXHOIOTHH,
pemaemsle ¢ nomoipio ['MIC 3azaumn.

OnuummTe npeuMylecTBa Ucnonab3oBaHus ['IC-npuioykeHuil B CpaBHEHUU C
OyMa>KHBIMM KapTaMu

Kak ucrnionb3yrorcs B 'YIC pacTpoBble faHHbIe CO CIIyTHUKOB, B PeILeHNH KaKUX 3a/ad
UX [IPUMEHSIIOT?

B 1udporoii mogens penbeda (LIMP) ucronb3yroTcest pa3Hble eIUHULBI U3MEePEHHUST: «T10
rOpU30HTa/IN» (TI0 IMHUPOTe U A0JITOTe) — [ TPafyChi], «110 BepTHKa/IN» (TI0 BBICOTE) —
[MeTphi].

Ecym npumennTs K LIMP OTMBIBKY TI0 BBICOTE, TaK UTOOBI pa3HbIe BHICOTHI
BH3ya/IM3UPOBA/IUCh KaK «TeHeBOM pesibed)», TO ITO HECOOTBETCTBUE eIMHUL] U3MepeHusI
T10 ZIByM HaripaB/leHUsIM TIPUBOAUT K HEMPaBAoNof00HOMY pe3ysibTary.

[Inis1 pelieHyst 3TOH MPOOIEMBI C/ie/[yeT MePeBeCTU [MeTphI BBICOTHI] B [Tpazychl
BBICOTBI| Ha IIUPOTE KacaHWs TPOEKI[UW». VIHaue ToBOpSsI, HY)KHO OTBETUThL Ha BOTIPOC:
CKOJTBKO T'PaZlyCOB TIPUXOAUTCS Ha 1 MeTp Ha IIMpOTe KacaHus TPoeKIuu? [TomyueHHbIH
TakuM 06pa3om ko3dduimerT MaciTabrpoBaHus 1Mo ocu Z Ha3biBatoT Z-factor.

Ha skBatope 1 rpasyc Ayr MO)XHO pacCUMTaTh, OAENUB AJIMHY OKPY>KHOCTH (2*pi*R3)
Ha 360. Camo coboii, uTo fy1s1 pacuéra Z-factor Hy>KHO B35iITb 00paTHYIO BeJIMUKHY, a Ha
HEHYJ/IEBOU Tapasuie/y ¢ IUpoToi fi A/rHa oKpy»KHOCTH Oyz1eT MeHbIIle, UeM Ha
3KBaToOpe, Ha MHOXKUTeb Cos(fi).

B kauecTBe nmpuMepa pacCMOTPHUM CJTy4ai, KOT/ia Ha TVIOCKOCTh MPOEIUPYeTCs Y4acTOK
Mexay 39 rpag. C.I. u 46 rpaz. C.II. MoxHO czesiaTh BbIBOZ, YTO LIMPOTa KaCcaHUs
TIPOEKIUU OyfeT cpeaHel Mexxay HUMH, T.e. 42.5 rpaa. C.II1. Torga Z- factor cocraBnser
12E-6.

Paccuuraiite Z-factor asis urdpoBoit mogenn penbeda (LMP), orpanuueHHoM 72
rpajlycamu ceBepHOU LIMPOTHI, 24 rpaflycaMy BOCTOUHOM JOToThI, 61 rpagycaMu
ceBepHOU IMPOTHI ¥ 181 rpasycaMu BOCTOUHOM JOATOTHL. Paguyc 3eMan IpUHSTE
paBHbIM 6300 KM.

OteeT BBOAUTH B hopMmate «0,0000XY» (111eCTh 3HAKOB TOC/IE 3aITATON)

B mudposoii mogesns pesveda (LIMP) rcrons3yroTest pa3Hble eJUHALBI U3MEPEHUsI: «I10
rOpy30HTaM» (110 LLIUPOTe U JOJAroTe) — [ TPaZlyChl], «I10 BepTUKaIM» (10 BBICOTE) —
[MeTp&i].

Ecimu npumenuTs K [IMP OTMBIBKY 10 BBICOTE, TaK UTOOBI pa3HbIe BBICOTHI
BU3ya/TU3UPOBA/IMCh KaK «TEHEBOH pesibed», TO 3TO HECOOTBETCTBUE eIUHUIL] U3MEPEHUS
T0 JIBYM HarpaB/IeHUsIM TIPUBOJUT K HENPaBA0NoA00HOMY pe3y/IbTary.

Ilnist peliieHyst 3TOM MPOOGIEMBI C/ieIyeT MepeBeCTU [MeTphl BbICOTHI] B [Tpazychl
BBICOTBI| Ha IIUPOTE KacaHWst POEKI[M». VIHaue ToBOpsI, HY’KHO OTBETHThL Ha BOTIPOC:
CKOJIBKO T'PajlyCoB MPUXOJUTCSA Ha 1 MeTp Ha HIMPOTe KaCaHUs MPOoeKIuu? TToyueHHbIi
TakuM 06pa3zoM ko3dduimeHT MaciiTabMpoBaHUs M0 0CU Z Ha3biBaroT Z-factor.

Ha skBarope 1 rpagyc Ayry¥ MO)XKHO pacCUMTaTh, MOJE/NUB AJUHY OKPY)KHOCTH (2*pi*R3)
Ha 360. Camo cobo#, uTo Asisi pacuéta Z-factor Hy)KHO B3SITb 00paTHYIO BeJIMUMHY, a Ha
HeHy/IeBOM napasuiesy ¢ mupoToi fi AmiHa oKpy>KHOCTH OyZieT MeHbllle, YeM Ha
9KBaTope, Ha MHOXKUTENb cos(fi).

B kauecTBe npuMepa pacCMOTPUM CJTy4aii, KOria Ha TJIOCKOCTh MPOEeLUPYeTCsl y4acTOK
Mexay 39 rpag. C.II. u 46 rpaa. C.II. MoxXHO czieniaTh BbIBO/I, UYTO IIMPOTAa KacaHUs
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Ne 8

Ne 9

Ne 10

Ne 11

Ne 12

Ne 13

Ne 1

MpoeKIuy OyieT cpeiHel Mexxay HUMH, T.e. 42.5 rpaz. C.II1. Toraa Z- factor cocraBnsier
12E-6.

Paccuwuraiite Z-factor gyst iiudporoit Mmogenu penbeda (LIMP), orpannuenHoi 24
rpaZlycamu CeBepHOM LIMPOThI, 142 rpajlycaMmu BOCTOUHOM JOMTOTEL, 38 rpagycaMu
CeBepHOM MMPOTHI ¥ 98 rpaZiycaMu BOCTOUHOW JOMTOTHL. Pasuyc 3eMny NpUHATh
paBHbIM 6300 KM.

Otget BBOAUTE B (hopmate «0,0000XY» (11ecTb 3HAKOB TIOCJIE 3aITATOMN)

CTyzeHT, HaXo/sICh Ha TepeceueHNH JIeCHOM MPOCeKU U JIMHUU 3J1eKTporepe/iay,
oTIpe/ie/ii/ C TIOMOLI[BI0 KOMITaca, UTo YroJI MeXKJy HUMU (MHaue TOBOPSI, Pa3HULIA X
A3UMYTOB MarHuTHBIX (AM)) cocTaBisieT 32 rpagyca.

B3sB KapTy, CTYyJ,eHT C IIOMOIL{b}0 TPAHCIIOPTHPa U3MepUJl aHa/IOTMYHBIN Yro/l Ha KapTe -
pasHULY MeX/y COOTBETCTBYIOIIMMU JrpeKLnoHHbIMU yriamu (1Y), u noayuunn
3HaueHue 24 rpagycos.

OnpezenuTe norpaeky Harpaeienus (ITH) (6e3 yuéTa 3Haka).

CTyzeHT, HaXo/sACh Ha MepeCceueHy JIeCHOM MPOCEKU U JIMHUM 3J/IeKTpOoIepe/iay,
OTIPe/IesTAIT C TIOMOIILI0 KOMITaca, UTo YToj MeXIy HUMH (MHaue roBOps, Pa3HUIIa UX
A31MyTOB MarHUTHBIX (AM)) coctabssieT 42 Tpafyca.

B3siB KapTy, CTyZIeHT C TIOMOIIIbIO TPAaHCIIOPTHPA W3MepH/1 aHa/IOTMUHBIHN YT/ Ha KapTe -
pasHULY MeXXy COOTBETCTBYIOIIMMU JJupeKiroHHbIMU yriamu ([Y), v monyuun

3HaueHue 30 rpasycoB.

Onpezenute noripaeky Harpaesienus ([TH) (6e3 yuéTa 3Haka).
CTyzieHT, JBUTasACh M0 JIeCHOW NpoceKe, CUMTAI LIark [ ornpeiesieHrs POl eHHOTo
paccrosiHus. [Tonyunnocs 1400 nmapiaros.

BcniomuuB, uto 1 napiar cocrasiseT 1.5 M, CTyAeHT IIpaBUILHO OTMETHII Ha KapTe
maciurabom 1:50 000 mpotizieHHOe pacCcTosiHUeE.

YKa)kuTe 3TO pPacCTOsiHUe B CAaHTUMETPaXx.

CTyzeHT, JBUTAsACH TI0 JieCHOU TIPOCeKe, CUMTAI IIaru JjIst orpe/iesieHus TIPOUIeHHOTO
paccrosiHus. [Tonyunnocs 1200 napuiaros.

BcriomuuB, uto 1 mapiiar coctapiseT 1.5 M, CTyAeHT ITPaBU/IbHO OTMETHJI Ha KapTe
Maciutabom 1:100 000 npoiiieHHOe pacCTOsTHHE.

YKakuTe 3TO PacCTodsHKWE B CAHTUMETPAX.

CrygeHT, cobupasich B TI0X0/], OTIpeie/TiI Ha KapTe Maciitabom 1:100 000 AucTaHIUIO
[0 IHEBKH, KOTOpas cocraBwuia 3.4 cMm.

Kakomy paccTosiHuio Ha MECTHOCTH 3TO cooTBeTcTByeT? OTBeT B [M].

CrygneHT, cobupasich B TIOX0/l, OTIpe/ie/TiuiI Ha KapTe Macirrabom 1:100 000 aucTaHIu0
[l0 IHEBKH, KOTOpas cocraBmuia 2.6 cMm.

KakoMy paccTosiHuio Ha MECTHOCTH 3TO cooTBeTcTByeT? OTBeT B [M].
Bonpocbl 3akpbimozo muna:
CoriocTaBbTe TePMUHBI U UX OTIpefie/ieHus..

Bapuanmbt omeema:
Teorpadmueckas uHGpoOpMarus
IIpocTpaHcTBeHHast MPUBS3Ka
leonHdopmaTrika

Nudopmarust
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Ne 2

JaHHble
IIpocTpaHCcTBEHHBIE [JaHHbIE
VHadopmaLimoHHas cructemMa

T'eorpaduueckas nadopmarmonHas cucrema (I'MC)

- 3TO I/IHCI)OPMaL[I/IH 00 00BexT unmm SABJIEHUSAX, COAepXKallldd B ABHOM WUJ/IM HEIBHOM BUE
YKa3dHHe Ha UX MeCTOII0/I0O’KeHHEe OTHOCUTE/TbHO 3eM/u.

- 3TO OIIMCaHKe ITO3HUIUHN B pea/IbHOM MHUPe.

- 9TO HayKa 0 reorpacdudeckoii nHboOpMalK, MeTojaX eé TIoyueHus, MpeCTaB/IeHus,
00paboTKH, aHa/IM3a U PACIIPOCTPAHEHMS.

- 3TO CBeJleH1s1, BOCIIDUHUMaeMbie Ue/IOBEKOM U (I/IJII/I) Crielija/IbHbIMHA YCTpOﬁCTBaMH
KdK OTpa’keHue (I)aKTOB MaTepUa/IbHOI'O W/IW JYXOBHOI'O MKPa B IpoLecce
KOMMYHHKaI1N.

- 9TO MpeAcTaB/eHre UHPOopMaLuK B (popMasbHOM BU/le, IPUTOAHOM [I/is1 Tlepeauu,
WHTepHpeTaryy Wik 00paboTKe JIFOIbMHU UK KOMITbIOTEPAMH.

- 9TO AaHHbIE O TIPOCTPAaHCTBEHHBIX 00BbeKTax U Ux Ha60an.

- 3TO CHCTeMa, Tipe/iHa3HauYeHHas1 /ISt XpaHeHust, 00paboTKH, MOVCKa, PaCTIpOCTpaHeHus],
Tepe/iauu U Tpe/ICTaBIeH|s] MHPOPMAaIWH.

- 9TO MH(OPMaL[MOHHAas CUCTeMa, OTlepUPYIOLLiast MPOCTPaHCTBEHHBIMU JJAHHBIMU
ITpoekiust KapThl — Pe3y/IbTaT Mpoljecca TpaHchopMaly reorpapuuecKux KOOpAUHAT
(1MpoTa, Ao/roTa) B I/IaHOBEIE (X, Y) [MeTphI]. B co3maHuu rpoeKIui y4acTBYIOT 2
seMeHTa: urypa 3emMau (3JITMIICOM) U Pa3BOpauriBaeMasi IIOBEPXHOCTD (TI7I0CKOCTh,
KOHYC, JWIUHAP).

Hampumep, B KOHUUECKUX TTPOEKIUSAX TTIOBEPXHOCTD 3/UTUIICOU/IA TIEPEHOCUTCS Ha
TIOBEPXHOCTD KacaTe/lbHOTO WK CEKYIIEro KOHyCa, IMoc/ie Yero, Kak Obl,
Pa3BOpauMBAETCs U 00pa3yeT MI0CKOCTh.

Tomorpaduueckue Kaptel PO cocrapnsioTcs B npoekiuu ['aycca-Kprorepa —
TIOTIepeUHO-TIW/IMHAPUYEe CKOW PaBHOYTOJILHOM KapTorpaduuecKou MpoeKIuH (71
KaKZI0# 111eCTUTPayCHOW 30HbI CBOM LIWIMHJP).

YKaxkute MMpaBU/IbHOE OIMMCaHue 3TOM MPpOEKLKH.

Bapuanmbi omeema:

STUIICOU ] TIPOELUPYETCS Ha [IWIUH/P, TIOTOM MOBEPXHOCTh [IWIHH/PA
«pa3BOpaAuUBAETCs», TIPYU 3TOM OCh LIWIMH/PA TepIeHIUKY/IsIpHa OCH BpallleHHs 3eMIIH,
a JIOKaJIbHbIE YT/IbI TOUHBI BO BCEX HarpaB/ieHusx (0saroaps «KBaZipaTHON» CeTKe
MEePH/IMaHOB U MapaJliesieH)

ONUTICOU/T TIPOELIUPYETCS Ha I[UIHH/P, TOTOM MOBEPXHOCTh LIMIUH/IPA
«Pa3BOPAUMBAETCSI», TIPU 3TOM OCh L[W/IMH/PA COBIA/AeT C OChIO BpaIlleHUs 3eM/IH, a
TUIOM[a/ {1 0OBEKTOB Ha KapTe UMEIOT Te »Ke MTPOTIOPI[MOHa/bHbIE OTHOIIIEHUS], UTO 1
T/I0IIaM 00BEKTOB Ha 3eMJie

OJIUTICOU/, TIPOELIUPYETCsl Ha TVIOCKOCTh, @ PACCTOSIHUS M HalpaB/ieH!sl TOYHBI 10
OTHOLIIEHHIO K L|eHTPa/IbHOU TOuKe (JIMHUY, 30He), a PAaCCTOSHUSL M HallpaBJIeHHs! TOYHBI
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10 OTHOLLEHUIO K LIeHTPaJIbHOM TOUKe (JIMHWH, 30He).

ONTMIICOU, TIPOELIMPYETCS Ha KOHYC, [IOTOM MTOBEPXHOCTh KOHYCa «pa3BOpavurBaeTCs»,
TIpY 3TOM OCh KOHYCa COBMAaZaeT C OChI0 BpallleHUs 3eM/Iu.

ITpoekuys KapThbl — pe3y/bTar npoLecca TpaHcopmaluu reorpadpuueckux KOOpJUHaT
(umporta, fonrora) B M1aHOBEIe (X, ¥) [MeTpsI]. B co3ganmu npoekiyii yuacTByioT 2
snemMeHTa: ¢uUrypa 3emnu (3/UTMIICOM/) U pa3BopaurBaeMasi IIOBEPXHOCTh (TIJIOCKOCTb,
KOHYC, [IWJIMHAP).

Haripumep, B KOHHUECKHX MPOEKI[HSAX [TOBEPXHOCTh /I/IMIICOM/A TIEPEHOCUTCS Ha
TIOBEPXHOCTb KacaTe/IbHOTO UK CEKYIIero KOHyCa, MOCJIe Uero, Kak Obl,
pa3BOpauMBaeTCs ¥ 00pa3yeT MI0CKOCTh.

Ipu cocTaBneHNy MOPCKMX KapT 4yacTo MPUMEHSIOT MpoeKIvio MepkaTtopa —
PaBHOYTOJ/IbHYIO LIUIMH/PUYECKYIO KapTorpaduiecKyro IpoeKLHio.

YKakute IpaBUJIbHOE OIMHMCaHHe 3TOM IMMpOeKLHH.

BapuaHmbl omeema.:

DITUTICOU T TIPOELUPYETCS Ha [WIMH/P, TIOTOM MOBEPXHOCTh [IWIMH/PA
«pa3BOpaunBaeTCs», P 3TOM OCh LIWIMHAPA MepreHuKy/IsgpHa OCH BpallleHus 3eMIH,
a Myomaay oOBeKTOB Ha KapTe UMEOT Te JKe TIPOTIOPLIMOHAbHBIe OTHOLLEeHHS, UT0 1
Tioia i 06beKTOB Ha 3emiie

JMTUTICOU ] TIPOELIPYEeTCs Ha LIWJIMH/IP, TTIOTOM TIOBEPXHOCTh LIWJTMH/IPA
«pa3BOpauMBAeTCs», TIPU ITOM OCh LIWIMH/PA COBIAZaeT C OChI0 BpaIlleHHsT 3eMIIH;
JIOKCOZIPOMUS Ha KapTe W300pa)kaeTcst MPSAMOH JIMHUEH; a YIVibl, U3MepeHHbIe Ha
MeCTHOCTH, PaBHBI COOTBETCTBYIOIIMM YITIaM, TIPOJIOKEHHBIM Ha KapTe.

DJUIATICOU] TIPOELIMPYETCS Ha TVIOCKOCTh, @ PACCTOSIHUS U HarpaB/ieHUs TOUHBI 110
OTHOLIIEHUIO K LIEHTPabHOM TOUKe (JIMHUH, 30HE), @ paCCTOSIHUS U HallpaB/IeHUs] TOUHBI
10 OTHOIIIEHHIO K 1[eHTpabHOM TOUKe (JIMHUU, 30He).

OMTMIICOU, TIPOELMPYETCS Ha KOHYC, TOTOM MOBEPXHOCTh KOHYCa «pa3BOpavurBaeTCs»,
TIPU 3TOM OCh KOHyCa COBIaZiaeT C OChbH0 BpallleHHs 3eMIIH.

Bekropu3arus (ordpoBKa) pacTPOBBIX U300pa’KeHU MPU CO3/IaHUM KapT
(Temarnueckux cnoés B 'IC) — 310

Bapuanmbt omeema:

IMpotiecc co3maHus BEKTOPHBIX TPAHHUI] [eJIEBBIX TOTIOJIOTMUECKUX 00HEKTOB T10
PaCTPOBO¥ MOAJIOXKKE

ITponecc co3pganus TeMatiyeCKux KapT BeKTOpHbIX ['IC

IMpotiecc coBMeleHNst aTpUOYTUBHBIX U KapTorpaduuecKux (BEKTOPHBIX) IaHHBIX
cpenctBamu ['NIC

Iporiecc BBOZIa KapTOUEK Takcalu B 6a3y gaHHbix ['MIC
YcTaHOBUTE COOTBETCTBHE MEXKy TEPMUHAMU Ha PYCCKOM M aHIVIMHACKOM $S13bIKaX:
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Bapuanmbt omeema:

1 ApdunHoe npeobpa3zoBanue
2 lludposanue

3 T'eokogupoBaHue

4 KooppyHaTtHasi IpUBsI3Ka

5 CucreMa KOOpAMHAT

6 eorpaduueckuii CripaBOYHUK
7 Bekropuzauus

8 AnipecHblii 10KaToOp

- Affine transformation,

- Digitizing,

- Geocoding,

- Georeferencing,

- Coordinate reference system,
- Gazetteer,

- Vectorization,

- Adress locator

Ha nucTe KapThl MOXKHO 3aMeTHTh TakKe O0BEeKThI KaK «TOpU30HTanm». VX cienyer
K/1accu(pULIMpoOBaTh B KaueCTBe:

Bapuanmbt omeema:

JIMHEAHBIX WM TI0/IMTOHATBHBIX 00BLEeKTOB B 3aBUCMMOCTH OT MaciiTaba KapThl
TOUEUHBLIX 00BEKTOB

JIMHEeWHBIX 00BLEKTOB

TIO/TUTOHATBHBIX 0OBEKTOB
YTo Takoe «IpHUBSI3Ka» pacTpa?

Bapuanmbi omeema:

OripesiesieHye Yrc/Ia MKCeslel OT BepXHEro JIeBOro yIvia pacTpa 110 HalpaB/IeHHIo
0TCuéTa CTPOK U CTOOI0B

YcTaHOB/IEHUE COOTBETCTBUS MEXXY «BHYTPEHHEN» CUCTEMOM KOOPJAWHAT pacTpa
(CBS13aHHOM C ero CTPOKaMH M CTOJIOIaMU U «BHEIITHEeH» (11e/1eBOM) TTPOelMpOBaHHON
CUCTEeMOU KOOpAUHAT, puMeHsiemol B I'MIC-nipoekTe
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IICK-1/24.4

Tpanchopmaryst MyTéM TrepecuéTa B HOBYHO CUCTEMY KOOP/JJMHAT TaKUM 00pa3oM, uTo
HarpaeJieHUs1 OTCUETA CTPOK U CTOJIOI[OB CTAHOBATCS Mapasie/lbHbIMUA 0CAM KOOPZMHAT
11eJIeBOM CUCTEMbI

YctaHoBneHUe [ijIsi HEKOTOPOT'O UKC/ia TOUueK ABYX Map KOOpJUHAT: HaHeCEHHBIX Ha CaMo
n300pa>keHre(CeTKH KOOP/AWHAT) U OTIPe/Ie/IEHHBIX C TPUBIeUeHNEM [IOTIOTHATETBEHBIX
HCTOUYHUKOB

ComnocTaBbTe TePMHUHBI U OTIpe/IeIeHusI:

Bapuaumbt omeema:
1 O6beKThI, UMeIOLIHe OJHY Pa3MepHOCTh — [JIMHY, Ha3bIBAIOTCS:

2 Kak Ha3bIBaroTCs TUioiafHele 00beKThl, 00603HaueHHbIe HAbopoM map KoopauHar (X,
¥) unu HabopoMm 00BEKTOB THIIA JIMHWS, TIPEACTaBIISIOmIe COO0M 3aMKHYTHIM KOHTYP?

3 Kak Ha3bIBaroTCst 00beKThI, KaXK/[bli U3 KOTOPBIX PACIIO/IO’KeH TOMBLKO B OZJHOW TOUKe
MPOCTPAHCTBA, NpeJCTaB/leHHOM Mapoii KoopauHar X, Y?

- nuHUM (JIMHeliHbIe 0OBeKTHI)
- TIOJTUTOHBI

- TOUKH (TOYEeUHbIE 0OBEKTHI)

Kak Ha3bIBaeTcs K/Mou 00beuHeHyst 0a3 JaHHbIX aTpUOYTUBHOM (CeMaHTHUe CKOM,
TabJIMUHOM) ¥ TTPOCTPAHCTBEHHOH (Tomorpaduueckoi, reorpaduueckoii) nHbopMaLm?

Bapuanmbt omeema:
aTpulyT

JaTym
ngentrdukarop (ID)

JloMeH

st yripoltieHus: MaTeMaTuueCcKoro rpefcraBiaerus B ['YIC-ripuioykeHUsIX KOOPAUHATEI
TOYeK: LIMPOTa U [I0JIT0Ta, MOTYT IMPUHKUMAaTh OTpULIaTe/IbHble 3HaUeHUs TIpU
pacIioyioyKeH!H K 10Ty OoT DKBaTopa U K 3amnafy oT [ puHBHYCKOTO (Hy/IeBOr0) MepyjruaHa
COOTBETCTBEHHO.

Takum obpa3om, Touka c reorpaduueckuMy KoopauHaramu 35°17'00" FO.II1.
149°07'41" B.A. 6yget umets B 'MIC-ipuioxxeHnu:

Bapuanmbt omeema:

OTpuLarenbHy 0 IIMPOTY, OTPULIATE/IbHYIO JOITOTY
OTpULaTebHYI0 LUPOTY, NOI0XKUTE/IbHYI0 JOATOTY
[TonokuTenbHYO HUPOTY, OTPULIATENBHYIO [OATOTY

[MTonoxuTenbHYIO UIMPOTY, NOJAMKUTETBHYIO T0/ITOTY
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Bonpocbl omkpbimozo muna:

Ne 1 OCHOBHBI€ THITbI BHU/|€0CEHCOPOB

Ne 2 ITpocTpaHCTBEHHOE pa3pelieHre H300paykKeHUst 3TO

Ne 3 3azava Koiepa KaHasa

Ne 4 Kakoe peticTBue (11ar) BoinosHsieTcst ipy oAgrotoBke T3 Ha HUOKP?

Ne 5 Kakue 13BeCTHBI CTU/IMU IPOEKTUPOBAHUSA?

Ne 6 Kakast ocHOBHas 3aziaua TpeOyeT pelieHust IPH KpPeIvieHnH JTMH3?

Ne 7 3almuTHOE BaKyyMHO€E OKHO MPY HaJIMUMU Pa3HUIIbI JaB/eHui npuobpeTaet

Ne 8 UYro Takoe AMCK Sipu?

Ne 9 dudpakiiMoHHbIN TIpe/ies1 ONTUUeCKOW CUCTeMBI OTIpeieisieTCsl Kak

Ne 10 UTo siB/ISIeTCSI OCHOBHBIM 3TalloM CO3/IaHusI TPOMBILLIIEHHBIX U3/e/uii?
Bonpocbl 3akpbimoz2o muna:

Ne 1 CucremMa TeXHUUECKOTO 3peHUs 3TO

- CrielMabHOe CEeHCOPHOE YCTPOWCTBO, C TIOMOIIBI0 KOTOPOrO MOXKHO 00ecrieunThb
MO/yYeHWe KaueCTBEHHBIX M300paykKeHUH, UX MOC/IeYIOIyI0 00paboTKy 1
npeobpa3oBaHue

- Kakoe JTu00 yCTPOMCTBO IMOJyueHUst 1 00pab0TKU M300parkeHUH

- YCTPOWCTBO, UMeloIIlee B CBOEM COCTaBe CPEeJICTBO PErMCTPALMU BU/1€0M300paKeHUH

- CUCTeMa, pea/n3yroiljasd MeToAbl PACIIO3HABAHKMSA C IOMOIBIO NCKYCCTBEHHOI'O
HWHTEeJ/IJIEKTAa

Ne 2 Kakwue 1iesii mpeceiyroTcs Ha CTaiuM 3aMblCJia U3Zens?
- PazpaboTarh TEXHOIOTHUH
- [IpoBectu pacuetsl cebecToMMOCTH
- TIpeayIoKUTh KU3HECTIOCOOHBIE PellleHus]

- Oripeie/UTh OrpaHUueHMs A1 0e30TaCHOM SKCIUTyaTal[uu
Ne 3 Kakas 3amaua pelaeTcsd Ha CTaiuM COMPOBOKJEHHUS U3Me/Hs?

- ObecrieunTh 6e30MacHy0 YTHIM3ALHI0 pa3paboTaHHOTO U3eHst
- ¥YTOUHUTH ce6eCcTONMOCTb NPOJYKTa
- [IpoBecTu BepudUKaLMo U BalWAALIMIO TTPOEKTHBIX XapaKTePUCTHK U3ZeTus

- ObGecrneunThb peanu3aruio BO3MOXKHOCTeH pa3paboTaHHOW CHCTEMBI
Ne 4 Ha3oBuTe XapakTepHbIM MPHU3HAK «CHCTEMHOTO MBIIITIEHUSI»

- CTpemsieHre YBH/IETh U TIOHSTH TIPOOJIEMY B L{€JIOM

- BHumarenbHO dHa/IM3UPOBATH TOJIBKO CBOIiCTBa OTAe/IbHBIX 3/IEMEeHTOB
CHUCTEeMBbI

- PaccmarpuBath TOJIBKO [JOJITOCPOYHBIE TIOC/IeICTBUS [IeHCTBUH

- He obparrjath BHUMaHHe Ha B3aUMO/IeHCTBHE 3/IEMEHTOB BHYTPH CUCTEMbI
Ne 5 Ha3zoBuTe k/1roueBbie MOHATUSI CACTEMHOTO MOAX0Aa

- CucreMa, 3/1eMeHT, CTPYKTYpa, CBsA3b, COCTOSIHUE
- TexHosorYs1, MPOM3BOACTBO, KOHCTPYHPOBAHUE

- Ka‘-IECTBO, MapKeTHHTI, FapaHTHﬁHOE 06CHy}KI/IBaHI/Ie
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- Bce BrILIeNIpYBejeHHOE
LIBeTHOE ONTHUYECKOE CTEKJIO Npe/jHa3HAYeHo [i/is

- KomnieHcarmu gucriepcuu
- ®uIBTpaLUK OTIpeie/IEHHBIX YacTell ONTUUYeCcKOro CIIeKTpa
- Pasno)xeHus: oNTUYECKOTr0O U3/IyUeHusl Ha ClleKTpasibHble COCTaB/IsoLIYe

- (I)OPMI/IPOBaHI/IH H3j1yuyeHus C AJIMHAMHA BOJIH B OHpe,Z[enéHHOM ONNTH4YeCKOM JHdalla30He

BosmoxkHa /1 KoppeKius eoKyCHpOBKY 0e3 u3MeHeHUs TapaMeTPOB OTNTHYUEe CKUX
3JIEMEHTOB"?

- Her, TpebyeTcsi KOppeKLs KaKZ0T0 U3 3/IeMEHTOB CUCTEMBI.
- Her, TpebyeTcst koppekuysi hoKyca 1ocsieJHero s7eMeHTa.
- Oa, HeobXogMMO 1epeMeCTUTh MI0CKOCTb M300paykeHHsl B Hy)KHOM HarlpaB/ieHUu!

- Ma, HeobxoauMo 106aBUTH KOPPEKTOP U3 IPYTHX ONTHUYECKHX 37IEMEHTOB.
UeMmy paBHa ONTHYeCKasi CH/la TesleCKOITUUeCKOU JTMH3bI?

-0
-1
- OmnpefiesisieTCsl TOMIUHOM 110 ONITUYECKOU OCH

- OHPEAEHHGTCH TMOKa3aTejieM IpeIOMJ/IEHUA JIMH3bI
Kakue sTarebl BXOJAT B >KM3HEHHBIN LUKJT IIPOMBILJIEHHBIX I/IB,ELEIII/If/’I?

- [IpoekTHpOBaHUe, IPOW3BO/ICTBO, IKCILTyaTallis, BEIBOJ, U3 PaOOTHI
- NiccnejoBanme, MapKeTHHT, MPOfiaXka, 00CTyKUBaHHe
- Pa3paboTKa, TeCTUpOBaHKeE, YTUIU3AL[US

- Co3gaHue, IpOJBIDKEHNe, UCTI0/Ib30BaHe, YHUUTOKeH e
Kakue ¢hakTophbl 0Ka3bIBalOT BIUSHUE Ha TOYHOCTh 06pabOTKU 3arOTOBOK MPUOOPOB?

- TosbKO KBaMUKaIMsA orepaTopa CTaHKa
- TeomMeTprYeCKYe TapaMeTphl 1eTa/d, BLIOOP HHCTPYMEHTA U PesKUMbI 00paboTKH
- TonbKo MaTepuas 3ar0TOBKH

- TemniepaTypHble yCI0BUS B Liexe
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