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Paznen 1. O6mas reoge3us
Jlexuust Ne 1.1 (2 uaca)
Tema: «O01IMe CBeIeHUS O Ie0ae3un»
1. Bonpocs! neknnu:

1.1. Ilpenmer reones3uu u €€ CBsI3b C IPYTUMU HayKaMu

1.2. Kparkuii ncTopudeckuii 0O4epK pa3BUTUS POCCUHCKON reone3uu
1.3 TonsaTue o hopme u pa3mepax 3emin

1.4 MaremaTtndeckas HOBEPXHOCTh 3eMIIN

1.5 ®usnueckas MOBEpPXHOCTH 3eMITH

1.6. 3amaum nHKeHepHOU reoae3un. Penenne 3aiad no MaciuTady

2. Jlutepatypa

1. Cwmanes, B. U. I'eone3us ¢ ocHoBaMu KapTorpaduu U KapTorpaguuecKoro YepueHus : yueOHoe mocooue
UL cpenHero npodeccuoHansHoro obpasoBanms / B. M. CmaneB. — Mocksa : U3zgatensctBo HOpaiit,
2021. — 189 ¢. — ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Makapos, K. H. MmxeHepHas reoae3usi: y4eOHUK IS CPEAHETo MpodeccuoHaibHOro oopazosanus / K.
H. MakapoB. — 2-e¢ u3j., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2021. — 243 ¢. —ISBN
978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

3. Bocrpoknytos, A. JI. OcHOBHI Tomorpaduun : y4eOHUK IJs cpenHero npodeccrnoHambHOro odpazoBanus / A. JI.
Bocrpoxnyros, B. H. Cynpyn, I'. B. llleBuenko ; mon oOmeit penakuueir A. JI. BocrpokHyToBa. — Mocksa :
UznatenscrBo 0paiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anexktponHblit / OOpa3oBarenbHast
matdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

Ilepeuens pexkoMeHayeMbIX MHTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm

3. XKypwnan «eome3us u kapTorpadus» http://geocartography.ru

3. Kparkoe conep:xanue BONpocos

3.1 IIpenMeT reoe3vu M €€ CBsI3b ¢ IPYTMMH HAYKAMH

«["eone3us» — CJIOBO TPEUYECKOTO MPOUCXOKACHHUsI, €€ Ha3BaHHWEe 00pa3oBaHO W3 JBYX Irpedeckux cioB "gé " — "reo" —
"semis” u "daizo" — "maiigzo" — "pasmensro", uTO B TEpeBOJE O3HAa4aeT «3emiiepasjerneHue». . B mporecce
HCTOPUYECKOTO Pa3BUTHUS COJEP)KAHUE KaKIOH HayKH HENPEPhIBHO MEHSETCs, B CBA3HM C 4YeM HEeM30eXeH pa3pbiB
MEXIy Ha3BaHHEM Hayku ®W e€ coaepkaHueM. Tak, HalpuMmep, «T€OMETPHs», OYKBAJIGHO OMpEACIsIeTCs
Kak «3emiien3Meperne». OqHaKo B Halle BpeMs U3MEpeHHUS Ha 3eMiie He SBIAIOTCS MPEeIMETOM TreoMeTpuu. JlaHHOM
npoOIeMoil 3aHIMaeTCs TeoIe3HsI — HayKa 00 H3MEPEHISIX Ha 3eMHOW MOBEPXHOCTH H B OKOJIO3EMHOM IIPOCTPAHCTBE, a
TAKXkKe O BBIYHACICHUSIX U rpaUIeCKUX MOCTPOCHHSIX, IPOBOJAUMBIX IS
e ompezaeneHus GUTypsl U pazMepoB 3eMIIH KaK TUIAHETHI B LIEJIOM;
WCCIICIOBaHHUS ABIKCHHS 36MHOU KOPBL;
n300paKeHUs 3eMHON IIOBEPXHOCTH M OTIENbHBIX €€ dacTed B BHAE IUIAHOB, KapT H Tpoduiei
(BEepTHKAIBHBIX Pa3pe3oB);
o peuicHusa paSHOO6p8.3HI)IX HAY4YHBIX W MPAKTHYCCKHUX 3ada4d IO CO3JaHWI0 M JIKCITyaTallMhu HMCKYCCTBECHHBIX
COOpY)KEHH Ha 3eMHOM TTOBEPXHOCTH M B OKOJIO3EMHOM ITPOCTPAHCTBE;
o CO31aHNA TCOACINUCCKUX OTTOPHBIX ceTell KaK OCHOBBI JJIA BBITTIOJTHEHU S BBIMICTICPCUYNCIICHHBIX 3a1a4.
TecHyt0 CBSI3b T€OIE3HS IMEET TaKXKe C reorpadueid, Teosorueid, B 0COOEHHOCTH ¢ TeOMOP(OTIOTHEH.

B nponecce cBoero pa3BuTHs reoJie3us pasaeaniach Ha psJi HAyYHbIX AUCLUIUIMH:

. BBICIIIAs TE0/IC3HS;

. Tororpagus;

. WH)KEHEPHasl reo1e3us;
. Kaprorpadus;

. (doTorpamMmeTpus;

. panuoreoesus;

M KOCMHYCCKasA Ireoac3us,
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® reoae3n4eCKOC NHCTPYMCHTOBEICHUC.

3.2. Kparkuii ucToprYecKHii 0UepKk Pa3BUTHS POCCUIICKOIl reo1e3un

I'eonesns xak Hayka OpMHUPOBATACH U PAa3BUBANIACh THICAYENETHAMU. /IpeBHHE MaMATHHUKH, BO3BeeHHBIC B Erunre n
Kurtae, cBUIETENBCTBYIOT O TOM, YTO YEJIOBEUYECTBO MMENO MPEACTABICHHE 00 U3MEPEHUSIX Ha MOBEPXHOCTH 3€MJIH 32
MHOT'O BEKOB 10 Hamiei 3psl. [IpueMbl m3MepeHns Ha 3eMHOI TOBEPXHOCTH OBUINM W3BECTHHI U B ApeBHeH [ pernn, rae
OHH MOJYYWIN TEOPETHIECKOE OOOCHOBAHHE U MOJIOKMIM HAYaJI0 T€OMETPUH. [ €oie3nsl ¥ TeOMETpHs JONr0 B3aNMHO
JOTIONHSIN M pa3BUBAIH OHA APYTryi0. OCHOBHBIE aThl CTAHOBIICHUS I'€OIE3UH

3.3 IlonsTHe 0 hopMe u pazmMepax 3emin

B reonesmnn s 0603HaueHUS POPMEBI 36MHOM TOBEPXHOCTH HCHOIB3YIOT TEPMHUH «purypa 3emirim.

3ranue QUTYpH ¥ pa3MepoB 3eMid HEOOXOAMMO BO MHOTHX OOJACTSAX M HPEXKIE BCETro UL OMpPEICTICHHS TTOI0KEHUS
00BEKTOB Ha 3€MHOM MOBEPXHOCTH W NPaBHIBHOTO €€ M300pa)KeHWsl B BHJE KapT, IUIAaHOB W IU(POBBIX Mojenei
MECTHOCTH.

Odu3nueckas MOBEPXHOCTh 3eMIJIM COCTOMT u3 moaBoano#t (70,8 %) u nHaaBomuoit (29,2 %) wacreil. IlomBomHas
MOBEPXHOCTh BKIIIOYAET B Ce0sl CUCTEMY CpPEIMHHO-OKEaHHMYECKHX XpeOTOB, MOJBOJHBIC BYJKAaHbI, OKEAaHHYECKHUE
xKeJ00a, MoIBOJHbIE KaHBOHBI, OKEAHMYECKHUE IJIaTO U abuccalbHbIe paBHUHBL. HajBomHas 4acTh 3eMHOI MOBEPXHOCTH
TaKKe Xapakrepusyercss MHOTooOpasueMm ¢opMm. C TeUeHHEM BpPEMEHH IOBEPXHOCTh 3€MJIM M3-32 TEKTOHHYECKHX
MPOLIECCOB U 3PO3UH IOCTOSIHHO U3MEHSETCSL.

3.4 MaremaTruyeckasi INOBEPXHOCTH 3emJn

B mo60ii Touke 3eMHOW NMOBEPXHOCTH HAINpPABICHUE CUIIBI TSHXKECTH, Ha3bIBAGMOE €IIE€ BEPTHUKAIHHOM MM OTBECHOH
JMHUEH, MOXKHO JIETKO M IIPOCTO ONPEIEINTh C MOMOIIBIO YPOBHS MM oTBeca. OHO MrpaeT O4YeHb OOJBIIYIO POJb B
reose3uu. [1o HanpaBIEHUIO CHIIBI TSDKECTH OPUEHTUPYETCS OJIHA U3 Ocel IIPOCTPAHCTBEHHOM CHCTEMBI KOOPIUHAT.
I'eonn — BBIMyKJIas 3aMKHYTasi IOBEPXHOCTh, COBIAAONIAs ¢ TIOBEPXHOCTHIO BOABI B MOPSAX M OKEaHaxX B CIOKOITHOM
COCTOSIHUHU ¥ TEPICHAMKYIISIPHAs K HAMPABJICHHUIO CHIIBI TSDKECTH B JIF000# €€ Touke. 3eMHO# chepoua — SJLTHIICOUT
BpallleHHs I0JTy4aeTcs BpalllEeHHEM ODJUIMIICA BOKPYT €ro Majiol ocu b, coBmajaromieil ¢ OChbl0 BpalleHUs 3eMild,
MPUYEM LIEHTP IUIUIICOMIA COBMEINAETCS ¢ LIEHTPOM 3eMili. B MHKeHepHO# reoie3nu A NPakTHUYECKUX pacueToB 3a
MaTeMaTHYECKYI0 TIOBEPXHOCTh 3eMIIM NMPHHAMAIOT MMIap CO cpenHuM paamycoM R=6371.11 kM. OObeM mmapa paBeH
00bEMyY 36MHOTO JUTHIICOU/IA.

3.5 Pusnyeckas MOBEPXHOCTH 3eMJIH

[Tpu TomorpaduueckoM H3yueHHH pU3MIECKON NOBEPXHOCTH 3eMJIM HaBOHAS M IOJIBOJHAS YACTH PAaCCMATPHBAIOTCS
otaenbHO. HanBopHas uacte (Cymia) — MECTHOCTH (TEpPpPUTOpHs) SIBISIETCS NPEIMETOM H3Y4eHHs Tororpaduu.
[MToaBoiHYIO YaCTh —aKBaTOPHIO (IIOBEPXHOCTD, IIOKPHITYIO BOJAMHU MOpEil U OKEaHOB) M3ydaeT OKeaHOrpadusl.

B cBoI0 04epens MECTHOCTD Pa3feiioT HAa CUTYalHIo U penbed.

Curyanueil Ha3bIBalOT COBOKYIHOCTh ITOCTOSIHHBIX HPEAMETOB MECTHOCTH: PEK, 03€p, PACTUTEIbHOIO IOKPOBA,
JIOPO’KHOM CETH, HACEJICHHBIX MECT, COOPY)KCHMH M T.I. I'paHMIBI MEXTy OTICIbHBIMH OOBEKTAMH CHTYalHH
Ha3bIBAIOTCS KOHTYPAMH MECTHOCTH.

Pensedom (or mar. relevo — mogHMMAaro) Ha3bIBAalOT COBOKYHMHOCTh HEPOBHOCTEH CYyIIHM, HA OKEAaHOB M MOpEW,
Pa3sHOO0Opa3HbIX 110 OYEPTAHHSIM, pa3MepaM, IIPOUCXOKACHHIO, BO3PACTY M UICTOPHU Pa3BUTHSI.

Penped Kak COBOKYIMHOCTH HEPOBHOCTEH (DU3MUECKON MOBEPXHOCTH 3€MIIM PAcCMAaTpPHUBACTCSA IO OTHOIIEHHUIO K €&
YPOBEHHOM TOBEPXHOCTH.

3.6 3aaayu MHKEHEPHOM reoxe3nun

OcHoBHBIE MOHATHS MaciiTaba. Kiaccupukamus kaprorpapuuecKkux npousBeacHni mo macmTady. Pemenune 3amad mo
MacmTa0y.

OCHOBHBIMH 3aJla4aMU HHXCHEPHOI T'€0/Ie3UU NPHU H3BICKAHUAX, MPOCKTHPOBAHUH, CTPOUTEIBCTBE M JKCIUTyaTalluu
Pa3IMIHBIX COOPYKCHHUN SBISFOTCS:

. MOJTyYeHHE TeOAE3NYECKUX JaHHBIX (Te0fe3nvecKre M3MEpEHUs) NMpH pa3pabOTKe MPOEKTOB CTPOUTENIHCTBA
COOpPY)KEHHH (MHXCHEPHO-TEO0Ie3NIECKIE U3BICKAHA);

. OTpe/eIeHne Ha MECTHOCTH OCHOBHBIX OCEH M TPaHHI[ COOPY)KEHHH B COOTBETCTBHH C IIPOEKTOM
CTPOUTENLCTBA (pa30MBOYHBIE pabOTHI);

. oOecrieueHne B TPOIECCE CTPOUTEIHCTBA T€OMETPHIECKUX (JOPM M pa3MEpOB 3JIEMEHTOB COOPYKEHHS B
COOTBETCTBHH C €T0 MPOEKTOM, T€OMETPUIECKIX YCIOBUI YyCTAHOBKH M HAJIQJIKA TEXHOJIOTHIECKOT0 000pyJOBaHHUS;

. OTIpeieTICHHE OTKJIOHEHHH IeoMeTpHiecKor (JOPMBI M Pa3MEpOB BO3BEICHHOTO COOPYXKEHHS OT MPOEKTHBIX

(I/ICHOHHI/ITCHLHLIG C’I)CMKI/I);
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. n3ydeHue aeopmanuii (CMeIeHnii) 3¢eMHOH TOBEPXHOCTH T0JT COOPYKEHHEM, CaMOTO COOPY>KEHUS MM €ro
YacTew 1Mo BO3EHCTBUEM MIPUPOTHBIX (PAKTOPOB M B Pe3yJIbTaTe NEHCTBUI YeTIOBEKa.

Jlexuust Ne 1.2 (4 gaca)
Tema: «OpHeHTHPOBaHME HA MECTHOCTH
1. Bomnpocel JeKnuu:

1.1 T'eorpaduyeckre KOOPIUHATHI

1.2 TInockue npsiMOYroJIbHBIE T'e0/Ie3MYeCKHEe KOOPINHATHI (30HAIBHBIE).

1.3 TlonsipHBIE KOOPINHATHI

1.4 Cucremsl BBICOT

1.5 TlonsTHE 00 OPHEHTHPOBAHNHU

1.6 JIupeKIMOHHEIE YTIIBI K OCEBbIE PyMOBI, ICTUHHBIE M MATHUTHBIC a3UMYThI, 3aBUCUIMOCTH MEXy HIMH

2. Jlurepatypa
1. Cwmanes, B. U. I'eone3ns ¢ ocHoBaMu Kaprorpaguu U KapTorpaduueckoro 4epueHus : yueOHoe nocoodue ais
cpentero npodeccuonansHoro obpaszosanus / B. 1. CmaneB. — Mocksa : M3natensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. UmxkenepHas reojes3us: y4eOHUK IS CpeaHero mnpodeccronaabHoro oodpasosanus / K. H.
MaxkapoB. — 2-e u3f., ucmp. u norn. — Mocksa : UzmatensctBo HOpaiir, 2021. — 243 c. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpoxuyToB, A. JI. OcHOBHI Tomorpaduu : YIeOHHK U CPeIHETo MpodecCHOHaIbHOTO 00pa3oBaHms / A.
JI. BoctpoknytoB, B. H. Cympyn, I'. B. Illepuenxko ; mox obmei pemakuueir A. JI. BoctpokHyToBa. — Mocksa :
WznmatensctBo IOpaiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : snexTponHEI // OOpa3zoBaTenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/

Ilepeuens pexkoMeHayeMbIX MHTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html

2. http://geo-book.ru/metposobia.htm

3. Kypnan «I'eonesus u kaprorpadus» http://geocartography.rullepeuens pekoMeHIyeMbix IHTEpHET-PECYpCOB:
4. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html

5 http://geo-book.ru/metposobia.htm

6. XKypuan «I'eonesust u kaprorpadusi» http://geocartography.ru

3. Kparkoe conep:kanue BOpocos
3.1 I'eorpaduyeckue KOOPAMHATHI

[eorpaduyeckne KOOpJAMHATHI — BEJIMYHHBI, O0OOINAIOIIME JBE CUCTEMbl KOOPIMHAT: TE0JE3HMYECKYyI0 U
ACTPOHOMMUYECKYIO, MCIIONB3YIOT B TEX CIIydasiX, KOrJa OTKJIOHEHHUE OTBECHBIX JMHMM OT HOPMAIU K IIOBEPXHOCTHU HE
YUUTBIBACTCS.

I'eorpadugeckas mmpora — yrois, 00pa30BaHHBIA OTBECHOH JIMHUEH B TaHHOH TOYKE U SKBATOPUAIBHON INIOCKOCTBIO.
I'eorpaduyeckas monrora — OBYTPAaHHBIM Yrol MeXAy IUIOCKOCTSMH MEpHIHaHa TaHHOW TOYKHM C IUIOCKOCTBIO
HA4aJIbHOIO0 MEPHUIUAHA.

3.2 Ilnockme NpsSIMOYIoJbHBIE Teo/ie3HYecKHe KOOPANMHATHI (30HAJbLHbBIE)

[Ipu penieHnM MHXEHEPHO-TEOE3NIECKUX 3a]jad B OCHOBHOM NMPUMEHSIOT IUIOCKYIO IPSIMOYTOJIBHYIO T'€0JIe3UUECKYI0
Y TIOJISIPHYIO CUCTEMBI KOOPIMHAT.

Junst onpenesieHust TOJNOKEHUSI TOYEK B IJIOCKOM MPSIMOYTOJIBHOM TIe0JIe3UUecKoil cucTeMe KOOPIMHAT HCIIOJBb3YIOT
TOPH30HTAIBHYI0 KOOPAMHATHYIO IUIOCKOCTE XOVY, 006pa3oBaHHYIO0 IByMs B3aUMHO HNEPHEHIUKYISPHBIMH MPSIMBIMH.
OxHy W3 HUX MPHHUMAIOT 3a OCh abcumcc X, APYTyI0 — 32 OCh OpIUHAT Y, TOUKY nepecedeHus oceit O — 3a Hagajo
KOOp/IMHAT.

N3ydaemble TOUKH MTPOSKTHPYIOT C MAaTEMaTHYECKOH TTOBEPXHOCTH 3eMJIIH Ha KOOPIUHATHYIO MmiockocTh XOV. Tak kak
chepudeckasi TOBEPXHOCTh HE MOXKET OBITh CIIPOEKTUPOBaHA Ha TJIOCKOCTh 0€3 UCKaxeHHH (0e3 pa3phIBOB U CKIIAJIOK),
TO TPY ITOCTPOSHUH IUIOCKOHM MPOEKINK MaTeMaTH4ecKON MOBEPXHOCTH 3eMIIM NMPUHUMAETCS HEN30€KHOCTh JAHHBIX
MCKa)XCHUH, HO MIPU 3TOM HX BEJIMYUHBI JOJDKHBIM 00pa3oM OTrpaHMYMBAIOT. J[j1s 3TOro nmpuMeHseTcs paBHOYTroJbHAs
kaprorpadudeckas npoekius ['aycca — Kprorepa (mpoekuust Ha3BaHa 10 MMEHH HEMEIKHX YYEHBIX, HPEUIOKUBIINX
JAHHYIO TIPOEKIMI0O W pa3padoTaBmMX (OpMyNbl Ui €€ NPUMEHEHHs B TEO0JIe3MH), B KOTOPOH MaTeMaTHdecKas
MOBEPXHOCTh 3EMJIM IPOEKTHPYETCsS Ha IUIOCKOCTh O ydYacTKaM — 30HaM, Ha KOTOpBIC BCS 3€MHasi MOBEPXHOCTh
NIETATCS MEpUANaHaMU depe3 6° win 3°, HaunHasl ¢ HAYaJIbHOTO MEpHIUaHa.

B npenenax kaxzoil 30HbI CTPOUTCS CBOSI TPSIMOYTOJIbHAS CHCTEMA KOOPAWHAT

3.3 IoasipHble KOOPAMHATHI



http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

[Ipr BBEITOTHEHWHM CBEMOYHBIX M Pa30MBOYHBIX TEOAC3MYCCKHX pPabOT HYacTO TNPHMEHSIOT MOJSIPHYIO CHCTEMY
koopanHat. OHa cocTouT m3 nomoca O u mossipHoit ocn OP, B KauecTBe KOTOPHIX MPUHIUMAETCS IpsSMasi ¢ W3BECTHBIM
HAYaJIoOM W HaIpaBICHUEM.

Jus ompeneneHUs TOJOXKEHHS TOYEK B JAHHOH CHCTEME HCIIONB3YIOT JIMHEHHO-YTJIOBBIE KOOPAHMHATHI: YTOXd f3,
OTCUMTBHIBAEMBIN MO YaCOBOU CTpenke OT moJisipHoil ocu OP no HampaBieHHs Ha TOPU30HTAIBHYIO MPOEKIUI0 TOUKH A',
U TOJIAPHOE PacCTOSIHKE I OT Hoiroca cucteMsl O 1o mpoekiyu A'.

3.4 CucreMbl BICOT

BricoTa Touku sBAsSETCA TpeThel KOOPAUHATON, ONPEAEIAIOMIEN €€ MOJI0KEHHUE B POCTPAHCTBE.
B reosesuu st onpenencHus OTMETOK TOYCK MPUMEHSIOTCS CIICIYIOIUE CUCTEMBI BBICOT (pHcC.15):

. opTomeTrpuieckas (abcomoTHas);
. reoje3nyecKas;

. HOpMaikHast (0000IIeHHAs);

. OTHOCHTEIIbHAs (YCIIOBHAS).

Opromerpudeckas (abcomroTHast) BeicoTa Ho — paccTosHHMe, OTCUMTHIBAGMOE 110 HAIPABICHUIO OTBECHOHM JIMHHUU OT
MOBEPXHOCTH T'€OHA A0 JAHHON TOUKH.

I'eonesnueckast BeicoTa Hr — paccrosiHue, OTCYMTHIBAEMOE IO HANPABJICHHIO HOPMAJIM OT MOBEPXHOCTH pedepeHi-
9JUIMIICOU/IA 10 NaHHOM TOUYKHU.

KBasureouna («ikoObl reouay) — ¢urypa, npeaioxkeHHas B 1950-x r.r. coBerckuM yuéHpiM M.C. MoroaeHCKuM B
Ka4yecTBE CTPOTOro pelleHHUs 3aauu onpenencHus: Gpurypsl 3eMild IyTeM TIIATeNbHBIX U3MEPEHUH TPaBUTALIMOHHOTO
mojist 3eMiIu. KBa31/1re01/1)1 OIIpPEACIACTCA IO HN3MEPCHHBIM 3HAYCHUAM IMOTCHIHAJIIOB CHJIbI TSXKECTHU COIJIaCHO
nosoxeHusaM Teopur M.C. MonoaeHckoro.

MecrHas cuctema BBICOT — THXOOKeaHCKasl, e ypOBEHHas IMOBEPXHOCTh HIXe Hyssi KpoHmTanrckoro ¢yrmToka Ha
1873 MM.

3.5 INousite 00 OPHEHTHPOBAHUH

HpI/I BBITNIOJITHCHUHU T'€OJAC3NUCCKUX pa60T Ha MECTHOCTH, a TAKIKC IMPHU PCHICHUU WHXCHCPHO-TCOACINICCKUX 3aJlad Ha
Tonorpa(bmquKHx KapTax MW IUIaHaX BO3HUKACT HGO6XOL[I/IMOCTI) B OIIPCACIICHUU IIOJIOKCHUSA JIMHUIT MECTHOCTH
OTHOCHUTEJIBHO KaKOro-I1r0o HanpasJICHUA, TPUHUMAEMOI'0 32 OCHOBHOC (HCXOI[HO@). Taxoe OIPCACIICHUC HA3BIBACTCA

OPHUCHTHUPOBAHUEM.
Yarmre Bcero 3a OCHOBHOE MPUHUMACTCA HaAIpPaBJICHUE MCpUIHAaHA, U IIOJIOKCHUC JIMHUN MECTHOCTH OMIPEACIIACTCA
OTHOCUTECJIBHO CTOpPOH TOpHM30HTa — CEBE€pa, BOCTOKa, IOra W 3alaja. Taxkoe OPHUCHTHUPOBAHUE HA3BIBACTCSA

OPHUCHTHUPOBAHUEM OTHOCUTEIILHO CTPAH CBECTA.

B reoac3un IMpu OPpUCHTUPOBAHUHN 34 OCHOBHOC HAIIPABJICHUC IPUHHUMAIOT HAIIPpABJICHUEC OCCBOI'0, MCTUHHOI'O HJIA
MArouTHOro MCEpUIUaHOB. HpI/I O9TOM TIIOJIOKCHHUE JIMHUM OHNpeACII0OT € IMOMOIIBIO COOTBCTCTBYIOIHUX YTJIOB
OPHUCHTHUPOBAHUA: JUPCKIIMOHHOT'O YTJid, MICTUHHOI'O UJIA MAarHuTHOTO a3uMyTa.

3.6 JIMpeKIMOHHbIE VIJIbl H 0CeBble PYMObl, HCTHHHbIE 1 MATHUTHbIE€ A3UMYThI, 3aBHCHMOCTh MEKIY HUMH

OceBoii (cpenHUit) HICTUHHBIA MEPUANAH 30HBI YaCTO MPUHUMAIOT 32 OCHOBHOE HallpaBjieHue. B aToM ciydae
MOJIOXKEHNE JINHIA MECTHOCTH OTHOCHUTEIHFHO OCEBOI'0 MEpUANAHA OTPEEIISIET YIoJl OPUEHTUPOBAHUS, HAa3bIBaEMBIN
JUPEKIHUOHHBIM .

JIMpEKIMOHHBIN yTroJI U3MEPSIETCS. OT CEBEPHOIO HAIPABIIEHUS OCEBOI0 MEPUIMaHa B HAIIPABJICHUU JBUKCHUS YaCOBOM
CTpENKH Yepe3 BOCTOK, IoT U 3amajl. CiiegoBaTenbHO, IpagyCcHas BEIMYHUHA JUPEKIIHOHHOTO YTila MOXKET HMETh JIF000e
sHauenue ot 0° go 360°.

OceBbIM pyMOOM Ha3bIBACTCSl OCTPBIH TOPH30HTAIBHBIN YTOJl, OTCUNTHIBAEMBIH OT OJIMDKAHMIIEero HalpaBJIeHNs! OCEBOTO
MepHIMaHa (CEBEPHOTO WIIH I0)KHOT0) 710 TaHHOW JIMHUHU. PyMOBI 0003Ha4aI0T OYKBOM I' C HH/IEKCOM, YKa3bIBAIOIINM
YeTBEPTh, B KOTOPOH HAXOAUTCS pyMO.

Kpome oceBoro Mepuanana 30HbI TP OPUEHTUPOBAHUY JIMHUHA MECTHOCTH 33 OCHOBHOE HAIPABIEHUE MOXET
NPUHAMATHCS HalpaBleHne HCTUHHOTO (Teorpaduieckoro) MepuaIraHa.

McTuHHBIN MepUIMaH — JTMHUS IEPECEUEHNUS 36MHOM MOBEPXHOCTH C IUIOCKOCTBIO, POXOAALIEH Yepe3 OTBECHYIO
JIMHUIO ¥ OCh BpAIEHUST 3eMIIH.

ITonosxeHne TMHUM MECTHOCTH OTHOCUTEIIFHO HCTUHHOTO MEpuauaHa OonpeaAcIsI€TCd NICTUHHBIM a3UMYTOM HJIA
HUCTHHHBIM pyMOOM.

HMcTnHHbIN A3UMYT JIMHUU — YT'OJI B FOpHSOHTaHBHOﬁ IIJIOCKOCTH, OTCUHMTHIBAEMBIN OT CCBCPHOT'O HAITPABJIICHUA
UCTHHHOTO MEPUAMAHA [0 X0y YaCOBOH CTPEIKH 10 JAHHOM JIUHUM.

WcTrHHBI pyMO JTMHUM — OCTPBIA TOPH30HTAIBHBIN YTOJl, OTCUUTHIBAEMBII OT OJIMKaNIIero HalpaBIeHUs] HCTHHHOTO
MepHIMaHa (CEBEPHOTO WIIH I0)KHOT0) 710 JAHHOW JIMHUU.

Jlexuust Ne 1.3 (4 uaca)

Tema: «I'eoge3nyeckas cbemka. Penbed»



1.Bonpocs! Jekumnu:

1.1 Ilpsimast reone3nyeckas 3ajgaqa

1.2 O6paTHas reome3ndeckas 3agada

1.3 CBsi3p MEXy TUPEKIMOHHBIMU YTIIIAMH MPEIBIAYIICH U MOCICTYFONICH THHUN
1.4 T'eonesnueckas cbeMmka. [1nan, kapra, npoduib

1.5. Penbed. OcHoBHBIE (hopMBbI penbeda

2. Jluteparypa
OcHoBHas:
1. Cwmanes, B. U. I'eone3ns ¢ ocHoBaMu Kaprorpaduu U KapTorpaguyeckoro yepuyeHus : yueOHoe nocobue s

cpennero npodeccuonansHoro obpazosanus / B. 1. CmaneB. — Mocksa : U3natensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Maxkapos, K. H. UmkenepHas reomes3ms: ydeOHUK U1 cpemHero npodeccrnoHambHoro obpasosanus / K. H.
MaxkapoB. — 2-e u3f., uctp. u gorn. — Mocksa : UzmatensctBo HOpaiit, 2021. — 243 c. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpoxuyToB, A. JI. OcHOBHI Tomorpaduu : Y4eOHHK U1 CpEeIHEro Mpo(eccHoHaIFHOTO o0pa3oBanHus / A.
JI. BoctpoknytoB, B. H. Cympysn, I'. B. IlleBuenxo ; mox obmei penakiuei A. JI. BoctpoknyroBa. — Mocksa :
WznatensctBo Opaiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anekrpoHHsdd // OOpa3oBaTeibHas
matdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/

Ilepeuens pexomenyembix IHTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm

3. XKypnan «[eome3us u kapTorpadus» http://geocartography.ru

3. Kparkoe conep:xanue BOIPOCOB

3.1 Ilpsimas reojaezmyeckas 3ajadya

B reonesun wacTo NMpUXOIUTCS IMEpeaBaTh KOOPIAWHATHI ¢ OZHOM TOYKM Ha Ipyryro. Hampumep, 3Has MCXOHBIE
KOOPAMHATHI TOUKH A, TOPU30HTaNbHOE paccTosHue SAB or Heé no Touku B u HampaBieHHe NHHUH, COCTUHSIONICH
o0e ToukH (mUpeKIUOHHBIA yron oAB wmmm pym0 rAB), MOXHO omlpemenuTs KOOpAWHATHI Toukum B. B Ttakoit
MOCTaHOBKE Mepeiaya KOOPAUHAT Ha3bIBA€TCsl MIPSIMOM Fe0Ae3MYECKO 3a1adei.

3.2 OopaTHas reoae3nueckas 3ajada

OO0parHas reoge3ndeckas 3a/1ava 3aKII04acTcs B TOM, YTO TIPH W3BECTHRIX KoopamHaTax Touek A( XA, YA ) u B( XB,
YB )neo6xonumo Haiiti ;ynHy SAB u HanpaBieHue nuaA AB: pymMO rAB u nupeximoHHsI yron aAB

3.3 Cs3b MEXAY JMPEKIMOHHBbIMY VIJIAMM NpeablAYIIEi M MOCaeAYIomeil JMHUA

3aBUCHMOCTD MEXKAY JUPEKIMOHHBIMH YIIIaMU M pyMOaMu OIpeNelisieTcst JUIsl YeTBEepTeH 1o clieyonmm hopMmyiam:
I getBepTs (CB) r=01

II verBepts (IOB) r=180° — 0

1T werBepth (FO3) r = a0 — 180°

IV getBepth (C3) r=360° — o

Pym6 B Touke M Hampasienust BC Ha3bpIBaeTCs MPsIMBIM, a MPOTUBOIONIOKHOTO HanpasieHust CB — oOpaTHbBIM.
IIpsimoit m oOpaTHEI pyMO B OAHOM M TOH K€ TOUKE JAHHOW JIMHUH PABHBI 110 YUCICHHOMY 3HAYE€HHUIO, HO UMEIOT

HWHACKCHI IIPOTHUBOIIOJIOKHBIX quBepTeﬁ.

3.4 I'eone3nueckas chemka. IlinaH, kapTa, npoduib

COBOKYIHOCTB JIMHEHHBIX U YTJIOBBIX U3MEPEHU HA 3¢MHOM MOBEPXHOCTH HA3bIBa€TCs reo1e3uueckoil creMkoi. 1o
pe3ysbTaTaM reoie3NUeCKOi CheMKH COCTABIISIIOT IUIAH WK KapTy.

Ilnam — dYepTek, HA KOTOPOM B YMCHBIICHHOM M THOJOOHOM BHAE H300pakaeTcsl TOPU3OHTAIbHAS IPOCKIUSI
HEOOJIBIIIOTO yYaCTKa MECTHOCTH.


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

Kapra — yMeHbIIeHHOE W HWCKa)kK€HHOE, BCICACTBHE BIMSHUS KPUBW3HBI 3eMiH, H300paXKCHHWE TOPU3OHTAIBHON
MPOEKINH 3HAYNTEIBHON YacTH WM BCEH 3eMHON MOBEPXHOCTH, IMOCTPOSHHOE MO OIMpPENeICHHBIM MaTeMaTHIECKUM
3aKOHaM.

IIpodmnem MeCTHOCTH Ha3BIBACTCS YEPTEK, HA KOTOPOM M300pakaeTcsi B YMCHBIICHHOM BH/IE CEUCHUE BEPTUKAIBHOM
TUTOCKOCTBIO TIOBEPXHOCTH 3€MJIH IO 3aJJaHHOMY HaIPaBJICHHUIO.

3.5 Peabed. OcHoBHbIEe hopMbI pesbeda

Penved — hopma puznyeckoi HIOBEpXHOCTH 3eMITH, paccMaTpHBaeMasi 0 OTHOLIEHHUIO K €€ YPOBEHHOM MOBEPXHOCTH.
XpebeT — 3TO BO3BBIIICHHOCTD, BBHITSHYTast U OCTOSIHHO MOHIDKAIOMIasicss B KAKOM — JIN00 HampaBieHuH. Y xpeOra 1Ba
CKJIOHA; B BEpPXHEH YacTH XpeOTa OHU CIMBAIOTCs, 00pasys BOJOPA3eIbHYIO JIUHHIO, HIIH BOJOPA3/IeI.

JlommHa — dpopma penbeda, TPOTHBONONIOKHAS XPeOTY U IMPEICTABIIONIAS BEITIHYTOE B KAKOM — JI0O HAIIPABICHUHU H
OTKPBITOE C OJHOrO KOHIIAa NOCTOSHHO IMOHIDKaroIeecs: yriayoneHne. J[Ba ckara JIOIIMHEL, CIUBAsACh MEXIy cO0OH B
caMOi HM3KOW 4acTh eé o0pa3yloT BONOCIMBHYIO JIMHHIO WIHM TAJIbBET, [0 KOTOPOHl cTeKaeT BoJa, MOMAmarolas Ha
cKaThl. Pa3HOBHAHOCTSAMM JIOLIMHBI ABJISIOTCS IIOJHMHA M OBpar: HepBas SBIACTCS LIMPOKOH JIOUIMHOHM € ITOJOTHMU
3a€pHOBaHHBIMHU CKaTaMH, BTOPas — y3Kasl JIOIIMHA ¢ KPYTHIMH OOHa)KEHHBIMH CKaTaMu. J[0JMHa 4acTo OBIBaeT JIOKEM
PEKH WIIH PYUbs.

CennoBuHa — 3TO MECTO, KOTOpoe 00pa3yeTcs MpH CIUSHUM CKAaTOB JIBYX COCETHMX rop. MHoraa ceiioBuHA SBISETCS
MECTOM CIIMSIHUSI BOJIOpa3/eiioB ABYX xpeOToB. OT ceUIOBHHBI O€pyT Hadasio JIBE JIOMIMHBI, paclpOCTPaHSIONIHECs B
IMPOTHUBOIIOJIOKHBIX HAIlpaBJICHUAX. B FOpHOﬁ MECTHOCTU 4YE€PE3 CCAJIOBUHBI O6I)I‘IHO MMpoJICTal0T AOpOTU WU
MCMICXOAHBIC TPOIIbI; TIO3TOMY CCAJIOBHUHBI B rOpax HAa3bIBAIOT IICPCBAIaMU.

Jlekmust Ne 1.4 (4 gaca)
Tema: «M3MepeHue ropu30HTANBHBIX YIJ10B. TeoaoanTh»
1.Bonpochl JieKuu:

1.1 IlpuHiun u3MepeHus: TOpU30HTAIBHOTO yIiia
1.2. Teomoaut, ero COCTaBHbIE YaCTH

1.3 Kiaccudukaiiys T€0107IUTOB

1.4 OtcueTHBIC PUCTIOCOOICHUS

2. Jluteparypa
1. Cwmanes, B. U. I'eone3ns ¢ ocHOBaMHU KapTorpaduu M KapTorpaduueckoro 4epueHuns : ydeOHoe nmocooue ais
cpenuero npodeccuonansHoro 006pazoBanus / B. 1. CmameB. — Mocksa : M3matensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. UmxkenepHas reoje3us: y4eOHUK [T cpeaHero mnpodeccuonanbHoro odpasosanus / K. H.
MakapoB. — 2-¢ u3l., ucnp. u gomn. — Mocksa : U3narensctBo HOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpokuyToB, A. JI. OcHoOBBI Tomorpaduu : y4eOHHK IS CPEIHEro MpodeCCHOHAIBHOTO 00pa3oBanust / A.
JI. BoctpoxnytoB, B. H. Cympysn, I'. B. IlleBuenxo ; mox obmei penakiuei A. JI. BoctpoknyroBa. — Mocksa :
WznmatensctBo IOpaiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anexTpoHHEIH // OOpazoBaTenbHAs
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/

ITepeuens pexomennyeMbix IHTEpHET-pECYpCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm

3. Kypnan «['eonesust u kaprorpadus» http://geocartography.ru

3. KpaTkoe cogep:xaHue BOPoOCOB

3.1 llpuynun u3MepeHns rOPHU30HTAJILHOIO YIJIa

VYTibl 00BIYHO M3MEPSIOT B IPagycHON Mepe (Ipalychl, MUHYTHI, CEKYHbI), pEXe - B paJHaHHON. 3a pyOesKoM IHUPOKO
IPUMEHSIETCS TPaJoBas Mepa U3MEPEHHUs YIII0B.

IIpn reone3myecknx pabOTax M3MEPSIOT HE YIIBl MEXIy CTOPOHaMH Ha MECTHOCTH, a HX OpPTOrOHaJbHBIC
(ropu30oHTANIBHBIE) TIPOEKIMHN, Ha3bIBAEMbIE TOPH30HTAIBEHBIMY YTIIAMU.

3.2 Teoa01MT, €ro COCTABHBIE YACTH

M3mepenns: TOPH30HTATBHBIX IPOCKIMK YTIIOB MEXKAY JTHHUASIMH MECTHOCTH IIPOU3BOST I'€0IE3NIECKUM YTIOMEPHBIM
IprOOPOM TEOJONUTOM. I 3TOTO TEOHONUT MMEET TOPU3OHTANBHBINA YIIIOMEPHBIN KPYT C TPaJyCHBIMH JCTICHUAMH,



Ha3pIBaeMbI TUMOOM. CTOPOHBI yriia MPOEKTUPYIOT Ha JTUMO C MCIIONB30BaHUEM IIOABIDKHON BH3MPHOH IUIOCKOCTH
3puTenbHON TpyObsl. OHa oOpa3yercss BU3UPHON OCBhIO TPYOBI IpH €€ BpallleHUH BOKPYT TOPU3OHTAILHON ocH. JlaHHYIO
TUTOCKOCTh ITOOYEPEIHO COBMEMIAIOT co cTopoHamu yriaa BA m BC, mocnmemoBaTenhHO HampaBisisl BU3HPHYIO OChH
3putenbHON TpyObl Ha Touku A u C. [Ipu momomy crennuasbHOr0 OTCYETHOTO MPUCITOCOOICHUS alluaaabl, KOTopas
HaXOIUTCS HajJ JTUMOOM COOCHO C HHM W TNEepeMemaeTcs BMECTe ¢ BH3WPHOM INIOCKOCTBIO, Ha JNUMOE (UKCHUPYIOT
Havaio U KoHel ayrd alcl, Oepst OTCUETHI MO TPaTyCHBIM JICICHUSIM. Pa3HOCTh B3ATBIX OTCUETOB SBJISICTCS 3HAYCHUCM
U3MepseMoro yria f.

Jlum6 w anmumana, UCIOIb3yEeMbIC ISl U3MEPEHUS TOPU30HTAIBHBIX YIJIOB, COCTABIIIOT B TCOJOJIUTE TOPU30HTAIBHBIN
Kpyr. Och BpalleHus! alnuaaabl TOPU30HTAILHOTO KPYTa Ha3bIBalOT OCHOBHOW OCBIO TEO/I0JIUTA.

B TeononuTe Takke MMEETCs BEPTHKAIBHBIN KPYT ¢ TUMOOM W allMAaod, CIYXKAIIUH I U3MEPCHUS BEPTUKAIBHBIX
MPOCKI[MIA YIJIOB — yIJIOB HAKIOHA. [IpUHATO CYMTATh YIJIBI HAKJIOHA BBINIC TOPHU3OHTA MOJIOKUTCIBHBIMU, & HIDKE
TOPM30HTa — OTPUIATEIbHEIMH. JINMO BEpPTHKAIBHOTO Kpyra OOBIYHO HATIIYXO CKPEIUIEH CO 3pUTENBHON TpyOoi U
BpAIllaeTCsl BMECTE C HEW BOKPYI TOPU30HTAIILHON OCU TEOIOIUTA.

3.3 Kiaccndukanys T€o10JUTOB

B Hacrosiiee BpeMs 0TEUSCTBEHHBIMU 3aBOJIaMU B cooTBeTcTBHH C NeiicTByromuM [OCT 10529 — 96
W3rOTaBIMBAIOTCA TEONOJNUTHI ueThipex Tunos: T05, T1, T2, TS5 u T30.

Jiist 0603HaYCHUS MOJICITH TEOIONUTA UCTIONB3yeTcs OykBa "T" u 1udpsl, yKa3pIBarOIIUE YITIOBBIC CEKYHIBI CPEIHEH
KBaJ[paTHYCCKOM ONTHOKK OJJHOKPATHOTO U3MEPEHHUS TOPU30HTATIBHOTO YIJIa.

[To TOYHOCTH TEOAOMUTHI MOAPA3IEISIFOTCS Ha TPH TPYIIIIBIL:

- rexHndeckue T30, npeaHazHaueHHbIE 11 H3MEPEHHUS YIJIOB CO CPEIHUMH KBaJpaTHUeCKUMHU omnOkamu 1o +30";
- touHble T2 m TS5 — o £2" m +5";

- BeicokoTouHble TOS u T1 — mo +1".

3.4 OTcyeTHbIE IPUCIIOCODJIEHHS

OTCUeTHBIC MPUCTIOCOONCHUS CIY)XaT IUI OTCUMTHIBAHUS JICNICHUH JTUMOAa M OIEeHKH uX noneil. OHHM mensarcs Ha
mrpuxoBble (Teogonut T30) m mxanoseie (2T30, TS5, 2T5) muxpockomns! (puc.42) u MUKpoMeTpsl (Teomonut T2).
Yri0Bast 1eHa JieNieHns IMMOa Ha3bIBaeTCsl LICHOH AeIeH s JIuMOoa.

YpoBHHU city)Katr Uil NPUBEIEHUs] OTAEIBHBIX OCeH M IUIOCKOCTEH IeoZie3nYecKuX MPUOOPOB B TOPH30HTANBHOE WU
BEPTHKaJIbHOE NosIoKeHne. OHM COCTOST U3 aMITyJIbl, OTIPABhI U PETryITMPOBOYHOTO HPUCTIOCOOICHHUSI.

3puTenbHble TPYObl M UX YCTaHOBKA. J{JIsi HAOMIOAEHHS YIAICHHBIX TIPEIMETOB B TEOJIOJIUTE MCIOJIb3YIOT 3pUTEIbHYIO
TpyOy. ['eomesndeckre mpuOOPHI, Kak MPaBHIIO, CHAOXAIOT TpyOoit Kemiepa, koTopast JaeT yBeamdeHHOE TIEPEBEPHYTOE
n3zo0paxerne. Takue TPyOBl HA3BIBAIOT ACTPOHOMHUYCCKUMH.

OnTHuka MPOCTEHIINX 3PHUTEIBHBIX TPYO COCTOMUT M3 JBYX COOMpATENBHBIX JIMH3: OOBEKTHBA, HATIPABICHHOTO Ha
mpeaMeT, u oKyJspa. [loire 3peHnss — 3TO MPOCTPAHCTBO, KOTOPOE MOXKHO BHJCTh Uepe3 TPyOy MPHU HEMOIBHIKHOM €&
nonoxeHuu . [IpenenpHOe paccTosTHIE OT TEOA0JIUTA IO TIpeaMeTa.

HeBoopy)keHHBII T71a3 MOXKET Pa3IHYUTh [BE yJAJICHHBIC TOYKH B TOM CITydae, €CIM OHH BHIHBI O] YTJIOM 3PEHUS
OKOJIO OJIHOW MUHYTBI; I[P YMEHBIICHHH YIila 3pEHUs] TOUKH IIEPECTAIOT Pa3IudaThCs U CIMBAIOTCS B ojHY. [loaTomy
omuOKa BU3MPOBAHHUS HEBOOPYXKEHHBIM TJIa30M MOXKHO TmosaraTh paBHOM 60". JlaHHOe 3HA4YeHHME yria 3peHHS
Ha3bIBAIOT KPUTHIECKUM.

Jexuns Ne 1.5 (2 gaca)
Tema: «M3mepeHue JJIMH JUHUID)
1.Bonpocs! nekuuu:

1.1 Buns! m3smepeHud THHUI

1.2. TIpubOpPHI HEMOCPEACTBEHHOTO U3MEPEHHSI IMHUI
1.3 KomnapupoBaHre MEpPHBIX JIEHT U PYJIETOK

1.4 Tlopanok n3MepeHus THHAN ITPUXOBOH JEHTON
1.5 KocBeHHbIE U3MEPEHUS JUTUH JTUHUM

2. Jluteparypa
1. Cwmarnes, B. U. 'eone3ust c ocHoBamMu kKapTorpaguu 1 KapTorpapuaeckoro YepyeHus : yaebHoe mocodue s
cpenHero npogeccuonanbHoro oopazosanus / B. M. CmaneB. — Mocksa : M3garensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. ImxeHepHas reonie3nsi: y4eOHUK Ut cpeiHero npogeccnonansHoro oopazosanust / K. H.
MaxkapoB. — 2-¢ u3n., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391



3. Boctpoknyros, A. JI. OcHOBBI Tonorpaduy : yueOHUK JUIsi CpeTHEro NMpoecCHOHAIBHOI0 00pa3oBanus / A.
JI. Boctpokuytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obrueii peaakuueii A. JI. BoctpoknyroBa. — Mocksa :
WzmarensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anekrponnsiii / Obpa3oBareabHas
mwiatdopma FOpaiir [caiir]. — URL.: https://urait.ru/bcode/

Ilepeuens pexomenryembix IHTepHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm
3. Xypnan «["eone3us u kaprorpadus» http://geocartography.ru

3. Kpatkoe coaep:xaHue BONPOCOB
3.1 Buabl u3MepeHuil TuHU

W3mepenns TUHNI Ha MECTHOCTH MOTYT BBINOJHATHCS HEMOCPEACTBEHHO, IyTEM OTKJIabIBAHMS MEPHOTO IIPHOOpPa B
CTBOpE M3MEPSAEMOIl TMHHUH, C TIOMOIIBIO CIIENNAIBHBIX TPHOOPOB JATPHOMEPOB X KOCBEHHO. KOCBEHHBIM METOIOM
M3MEPSIOT BCIIOMOTATENbHBIE apaMeTphl (YIJIbl, 0a3KChl), a JUIMHY BEIYHUCIIAIOT 110 (hOpMyIIaMm.

3.2. [IpnoopLI HEMOCPEACTBEHHOI0 H3MEPEHsT JTHHUH

JIJ'IH U3MEpCHUA NJINH JIMHUAMN MOCPEACTBOM OTKJIaJAbIBAHUSA MCPHOI'O npu6opa HCHOJIB3YIOT CTAJIbHBIC MCPHBIC JICHTHI,
KOTOpbIC OOBIYHO M3rOTABIIMBAIOT U3 JICHTOYHOM yl“J'IepOZ[PICTOfI cramm. B reonemr{em(of/i MPAKTHUKE Yalle BCECTro
MNPUMCHAIOTCA TPUXOBBIC U IIKAJIOBBIC JICHTHI.

3. 3 KomnapupoBaHue MEPHBIX JIEHT H PYJETOK

MepHbI€e JIEHTHI U PYJIETKH Nepe M3MEPEHHUEM MU JIMHUH JOIDKHBI OBITh IPOBepeHbl. JlaHHAS MPOBEpKa HA3bIBACTCS
KOMITApHPOBAHUEM U COCTOUT B YCTAHOBJICHUHU ACHCTBUTEIBHON JUIMHBI MEPHOT0O IpUOOpa IMyTeM ero CpaBHEHHUS C
00pa3oBeIM MPUOOPOM, JITTMHA KOTOPOTO TOYHO U3BECTHA.

Jl1s xoMIapupOBaHUS IITPUXOBBIX JICHT 3a 00Pa3IOBHIIl MEPHBIM MPUOOP MPUHUMAIOT OJIHY U3 JICHT, UMEIOIUXCA Ha
MIPOM3BO/JICTBE, AJHUHY KOTOPOH BRIBEPSIOT B JabopaTtopuu ['ocyiapcTBEHHOTO Haq30pa 3a CTaHJapTaMH U
U3MEPUTENIbHOM TeXHUKOM ['0cy1apcTBEHHOr0 KOMUTETA CTaHAAPTOB PD U MOJIB3YIOTCS €10 IIPU CPAaBHEHUHU C
pabounmu JeHTamu. KoMnaprpoBaHue IIKaJIOBBIX JICHT IPOU3BOAT Ha CIIEIHAIbHBIX NPUOOpax, Ha3bIBAEMbIX
CTallMOHAPHBIMH KOMIIapaTopaMHu.

3.4 Ilopsiiok M3MepeHusl JUHUN INTPUXOBOM JICHTOM

W3mepenne nMHUI Ha MECTHOCTH IITPUXOBBIMH JICHTAMH NTPOU3BOAAT J1Boe pabounx. [1o HanpaBieHUIO N3MEpEHUs
OJIMH M3 HUX CYUTAETCS 3aJHUM, BTOPOIl — epesHNM. JIeHTy akKypaTHO pa3MaThIBaloT ¢ Konbla. E€ omudposka
JIOJDKHA BO3pacTaTh MO X0y u3MepeHus. [l 3aKkperuieHns] MepHOH JICHTHI B CTBOPE JIMHUH MCIIOTIB3yeTCs 6 IIMHIIEK.
Ilepen HavaaoM U3MepeHHs 5 MIMUIEK OepeT MepeJHUH MEpIUK U OJHY — 3aJHUHA. 3aAHNI MEPIIHUK COBMEIIAET ¢
HA4aJIOM JIMHUY HYJIEBOU IITPUX JIEHTHL. Mcronb3ys Ipopesb B JIEHTE, 3aKPEIIET INNWIBKON €€ KOHELl PAAOM C
KOJIBIIIIKOM, 0003HAYAIONUM HAYaJbHYIO TOUKY JINHUH

3.5 KocBeHHBbIE€ MI3MEPEHUS JJIHH JHHHH

[Tpn u3MepeHnn paccTOSTHUN JICHTOH MITH PYJICTKOI BCTpEUaloTes Clydau, KOTia MECTHOE IpeTsTcTBUe (peka, oBpar,
3[1aHKe, 10pora U T.I1.) JeNaeT HEMOCPEACTBEHHOE U3MEPEHNE HEBO3MOXKHBIM. Toraa NpuMeHsI0T KOCBEHHbBIE METOIbI
OIpENIENIEHUs PACCTOSIHUI.

Pasnuuarot Tpu ciaydas onpeeneHust HeAOCTYHBIX PACCTOSHUI.

Jlexust Ne 1.6 (2 gaca)
Tema: «M3MepeHne AJUH JUHUA JaJIbHOMEPaAMID)
1.Bonpocs! nekuuu:
1.1 ®uszmuko — onTHYECKUE MEPHBIE TPHUOOPHI
1.2. HUTSHBIN ONTHYECKHUH JanbHOMED
1.3 Onpenenenne ropu30HTAIbHBIX MPOJIOKEHUHN JIMHUN U3MEPEHHBIX JaIbHOMEPOM

1.4 TTpuHIMI U3MEPEHUS PACCTOSHUI IEKTPOMArHUTHBIMH JabHOMEPaMHU

2. Jluteparypa
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3. KpaTkoe conep:kanue BONpocoB

3.1 ®u3nKo — oNTHYECKHE MEPHDBIE IPHOOPHI

Bropoii criocob n3MepeHns [UIMH TMHUH 3aKJII09aeTCs B HCIOIb30BAHUH (DU3UKO-ONTHIECKUX IPHOOpOB. iy
JIMHUH OTIPEAEIAIOT KaK (PyHKIHUIO yTIIa, o] KOTOPEIM BHJCH 0a3uc (ONTHIECKUE TaTbHOMEPHI), HIIN KaK ()yHKIIHIO
BPEMEHHU M CKOPOCTHU PaCIIPOCTPAHEHUSI JICKTPOMArHUTHBIX BOJH MEKAY KOHEYHBIMU TOUKAaMH M3MEPSIEMOH JIMHUT
(37eKTPOMarHUTHBIE TATLHOMEDHI).

JlocTOoMHCTBOM (DM3MKO-ONTHYECKUX JTATbHOMEPOB SIBISIETCS] OBICTPOTA U3MEPEHUH, BHICOKAs! TOYHOCTh M BO3MOKHOCTh
M3MEpEHUs! OONBIINX PACCTOSIHUH 0€3 MOATOTOBKY TPACCHI: HY’KHA JIUIIb ONTHYECKast BUANMOCTH MEX/Y KOHEUHBIMA
TOYKaMH JINHUH.

3.2 HuTsiHBIH ONTHYECKHI JaJILHOMED

Hawnbonee pacnipocTpaHEeHHBIM SBJISIETCS HUTSAHBIN TaTbHOMEP C MOCTOSHHBIM MapaUIakKTH4eckuM yriioM. OH BecbMa
MPOCT IO YCTPOUCTBY M MMEETCS B 3pUTENIFHBIX TPYOaX BCEX reofe3ndecKux npuoopos. CeTka HUTEH Takux Tpyo
KpOME OCHOBHBIX BEPTHKAIbHON M TOPU30HTAIGHONW HUTEH MMEET JOTIOHUTENbHbIE INTPUXHU (HUTH), HA3bIBaeMbIe
JanbHOMepHBIMU. C MX IMTOMOIIBIO IO TAILHOMEPHOM pelike onpenersiioT paccTosHie D Mexay ToukaMn MECTHOCTH

3.3 Onpeaeenne ropu3oHTAJILHBIX MPOJIOKEHHI JHHHIA H3MePEHHBIX 1AJbHOMEPOM

[Tpu BeBose ¢opmynst D = K - n  mnpexamnosaraiaoch, 4To BU3UpHAs OCh TOPH30HTAJbHA, a JAJbHOMEpHas peiika
YCTaHOBJIEHA MEPIIEHAUKYIISIPHO €il. B 3TOM cityyae Mbl IOJTyYuM TOpU30HTaIbHOE Tiposioxkenne Juann S =D =K - n.
OjiHaKo Ha MpaKTHKe B OOJBUIMHCTBE CIIy4aeB BU3HUPHAsl OCh MMEET HEKOTOPBIA YroJl HaKJIOHA V , U BCIIEJICTBHE ITOTO
BEPTUKAIBHO PACIIOJIOKEHHAs pelika He OyJeT MepreHInKyIIpHa BUSUPHOH OCH.

34 TIpyHIMI 3MepPeHNsl PACCTOSIHUI 3J1€KTPOMATHUTHBIMHU JIaJIbHOMEPaAMH

PazBuTHe SNEKTPOHUKM W PAJUOTEXHUKH MO3BOJIMIIO CO31aTh HOBBIE INPHOOPHI IS JIMHEHHBIX HM3MEpEeHHH —
3JIEKTPOMAarHUTHBIE JalbHOMEPHI (CBETO- M PaAN0JalIbHOMEPHI).

[IpuHmMn paboTbl 3TMX NPHUOOPOB OCHOBAaH HA OINpEJENCHWH IPOMEXYTKAa BpEeMEHH t, HEOOXOAMMOro I
MPOX0XKJCHUS SJIEKTPOMAarHUTHBIX BOJIH (CBETOBBIX M PAJMOBOJH) B PSIMOM M OOpaTHOM HalpaBJICHUH OT TOYKH A, B
KOTOPOI IEHTPUPOBAH MPHUOOP, 10 TOUKH B, T7Ie yCTaHOBIEH OTpakaTelb.

Jlexuus Ne 1.7 (2 yaca)
Tema: «Onpenenenue NpeBbIIEHAI 1 0TMETOK TOYEK»
1.Bonpocs! nekuuu:
1.1 3anmauu ¥ BUABI HUBEIUPOBAHUS
1.2. CiocoObl TeOMETPHYECKOT0 HUBEINPOBAHUS

1.3 Knaccuduxarysi HUBEITUPOB
1.4 BnustHre KpUBHU3HBI 3eMJITH B pePPaKITIK Ha PE3yIbTaThl HUBEITHPOBAHHS
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3.1 3agaum ¥ BUILI HUBEJINPOBAHNS

HuBenupoBaHueM Ha3bIBae€TCS COBOKYNHOCTh I'€OAE3MUYCCKHX H3MEPEHHUil A ONpeleNeHUs IPEeBBIIICHUN MEeXTy
TOYKaMH, a TAKXKE UX BBICOT.

HusennpoBanne npousBOAST I U3ydeHUs penbeda, ONpeeTIeHuUs BEICOT TOUEK NP NPOESKTHPOBAHNUH, CTPOUTEIIHCTBE
M 9KCIUTyaTallH Pa3INYHBIX WHKCHEPHBIX COOPY)KEHHH. Pe3ynpTaTl HUBEIMPOBAHHS UMEIOT OOJIBIIOE 3HAYCHHE /IS
pELICHHUs HAy9HBIX 3324 KaK CaMOW Te€0Ie31H, TaK U JUIS APYTHUX HAyK O 3eMIIe.

B 3aBucHMOCTH OT IPUMEHAEMBIX IPHOOPOB M U3MEPSIEMBIX BETMUYHH HUBEIHPOBAHUE JICIIUTCS HA HECKOJIBKO BHIOB.

1. Teomerpmueckoe HHUBEIMPOBAHWE — OINpPEICICHHEC NPEBBICHAS OJHONW TOYKM Haj JpPYroil IHOCPEACTBOM
TOPU30HTAIBHOTO BU3UPHOTO Jiy4ya. OCyLIECTBISIOT €ro 0OOBIYHO C MOMOIIBbI0 HUBEINPOB, HO MOYKHO HCIIOJIB30BATh U
Jpyrue NprOOopbI, NO3BOJISIONINE TT0JIy4aTh FTOPHU30HTANBHBIH JTyH.

2. TpuroHoMeTpHU4ecKoe HUBEIHPOBAHHE — OIpPE/eNeHUE MPEBBIIICHNH C IOMOIIbI0 HAKJIOHHOTO BH3MPHOTO JIyya.
[IpeBblieHNE TPU 3TOM ONPEAEISIOT KaK (DYHKIMIO M3MEPEHHOTO PACCTOSHUSA M yIJla HAKJIOHA, JUI1 H3MEpPEHHs
KOTOPBIX UCTIOIB3YIOT COOTBETCTBYIOLIUE Te€0Ie3MUECKHUe TPUOOPHI (TaXEOMEeTp, KUIPETeh).

3. bapomerpudeckoe HHMBEJIMPOBAHUE — B €O OCHOBY IIOJIOXKEHA 3aBUCHMOCTb MEXAY aTMOC(EpHBIM JaBICHHEM M
BBICOTOH TOYEK Ha MECTHOCTH.

4. TwunpocratMueckoe HHUBEIMPOBAHWE — OIPEJENCHHE NPEBBIICHUH OCHOBBIBACTCS Ha CBOMCTBE JKHUAKOCTH B
COOOIIAIOIMXCST COCyJax BCErga HaxXOIAWThCS Ha OJHOM YPOBHE, HE3aBHCHMO OT BBICOTBI TOUYEK, Ha KOTOPBIX
YCTaHOBIICHBI COCY/IbI.

5. AspopasinoHNBEINPOBAHNE - IPEBBILICHUS ONPEIEIISIOTCS ITyTeM U3MEPEHHMs BBICOT I0JI€Ta JIETATEeIbHOTO anmnapaTa
PazuOBBICOTOMEPOM.

6. MexaHn4ecKoe HUBEIMPOBAHHUE - BBIMOIHACTCS C TIOMOIIBIO MPUOOPOB, YCTAHABIMBAEMBIX B MMyTEH3MEPUTEIBHBIX
BaroHax, TEJeXKax, aBTOMOOHJISIX, KOTOpble NpPW JBW)KEHHH BBIYEPUMBAIOT NPO(WIb NpoWAEeHHOro myTu. Takue
mprOOPHI HA3BIBAOTCS MPOGHIOTrpadbI.

7. CrepeodoTorpaMMeTpHIeCcKOe HUBEIMPOBAHUE OCHOBAHO HAa ONPE/IEICHHM NPEBBILIEHHS MO nape (pOTOCHUMKOB
OJTHOI1 U TOM K€ MECTHOCTH, TOJIy4eHHBIX U3 JBYX TOUeK 0asuca ¢ororpagupoBaHusi.

8. Ompeznenenue MPEBBIMICHUH MO pe3yabTaTaM CIIYTHUKOBBIX M3MEpeHHH. Vcronb3oBaHME CITyTHHKOBOH CHCTEMBI
I''IOHACC - T'noGanbHast Hapuranuonnass CryTHukoBas CucTeMa MO3BOJISIET ONPENEISATh IPOCTPAHCTBEHHBIE
KOOPAMHATHI TOUEK.

3.2 Cnoco0bl reoMeTpUY€ecKOro HUBETUPOBAHUS

T'eoMeTpryueckoe HUBEIUPOBAHKUE — 3TO HAMOOJIEe pacIPOCTPAHEHHBIH CIIOCO0 OTpeIeNieH s npeBbimeHuid. Ero
BBITIOJHAKOT C TIOMOIIBIO HUBEJIMPA, 3aJaI0IICTO TOPU30OHTAIBHYIO JIMHUIO BUSUPOBAHUA.

YcTpoiicTBO HUBENMpa AOCTaTOYHO IpocToe. OH MMeeT ABe OCHOBHBIE YacTH: 3PUTENBHYIO TPYOY B yCTPOKHCTBO,
TMTO3BOJIAIONIEC TPUBECTU BI/ISI/IpHHﬁ JIY4 B TOPU3OHTAJIIBHOC TTOJIOKCHUE.

3.3 Kaaccudukauus HUBEJINPOB

Cornacno apeiictByromuM ['OCTaM HUBEJMPBI M3rOTAaBIMBAIOT TPEX TUIOB: BbIcOKOTOuHBIE — H-05; Tounsie — H-3;
texanueckue — H-10.

B Ha3BaHMM HuBeNIMpa 4HUCIOM clipaBa oT OykBbl H 1m¢poit 0603HaYar0T NOMYCTHMYIO CPEIHIOI0 KBaJpaTHYECKYIO
OLIMOKY M3MEPEHHs NPEBBIIIEHNS Ha | KM JBOHHOTO HUBEIMPHOTO XO/a.

B 3aBucuMOCTH OT TOTO, KAKUM CIIOCOOOM BU3UPHBIH JIyd YCTaHABIMBAETCA B TOPU30HTAIBHOE TTOJIOKEHUE, HUBEIHPHI
M3TOTABIMBAIOT B JIBYX MCHOIHEHMAX: - C HUIMHAPHYECKUM yPOBHEM IPU 3PUTEIBHON TpyOe, C MOMOIIBIO Y KOTOPOTO
OCYIIECTBIIIETCA TOPU3OHTHPOBAHUE BHM3MPHOro jyda (puc. 63); - ¢ KOMIIEHCATOPOM — CBOOOJIHO MOJBEIICHHAS



ONTUKO-MEXaHWIeCKasi CHUCTeMa, KOTOpas MPHUBOAWUT BU3HPHBIA JTyd B TOPH30HTAIBHOE IOJIOKCHWE. B HazBaHUHM
HuBennpa oyksa K o6o3nauaet komnencarop (H-3K, H-3KJI), roe JI — mum6. 7.4.

Husenmupubie peiikn st HuBenupoBanus III — IV kmacca W TEXHUYECKOTO M3TOTABJIMBAIOT W3 JCPEBSHHBIX OpYCHEB
JIBYTaBPOBOTO ceueHus mupuHon 8 — 10 1 TommuHoH 2 — 3 cM.

Peiika PH-3 umeer nnuny 3 M. [leneHus HaHeceHsl yepe3 1 cM. HukHAsS yacTh peiiku 3aKi0oueHa B METAIIIMYECKYIO
OKOBKY M Ha3bIBAETCS TSTKOM.

OcHOBHas IIKaja UMEET JCICHUS YSPHOTO U OCJIOro IBETa, HOJb COBMEIICH C MATKOM peliku. JlomoHUTenbHAs IKaIa
Ha JIPyroil CTOPOHE pEHKU MMECT uepeyIoIInecss KpacHble U Ocnbie gencHus. C MATKONH pEHKU COBMEIICH OTCUCT
6ombiie 4000 mm. YacTo BCTpedyaroTcsi KOMIUIEKTHI peeK, Y KOTOPBIX € MATKAMU KPAaCHBIX CTOPOH COBIMAJAOT OTCUETHI
4687 u 4787 mMM. T[1oaTOMY TIPEBBIICHUS, HU3MEPCHHBIC IO KPACHBIM CTOPOHAM peeK, OyayT OOJbIIC MM MEHBIIE Ha
100 MM M3MEpPEHHBIX MO YEPHBIM CTOPOHAM PEEK.

3.4 Bausinue KpUBU3HbI 3eMJIH U peg_)pakum{ HaA pe3yJabTaThl HUBCJIHUPOBAHUA

Ipu BeIBOZE (HOPMYIT IS CIIOCOOOB HUBEIUPOBAHHUS W3 CEPEAMHBI W BIIEPE MPHHATO, YTO YPOBEHHAS IMOBEPXHOCTH
SIBJIICTCSI TUTOCKOCTBIO, BU3UPHBIH JIyd MPSIMOJIMHECH M TOPHU30HTAIICH, PEHKH, YCTAHOBICHHbBIE B TOYKAX, MAPAJIICIIBHBI
MEXIy COOOH.

Jlexkuusi Ne 1.8 (4 gaca)
Tema: «I'eoge3nyeckune ceTw»
1.Bonpoce! nekuuu:

1.1 TpuHDWI opraHU3aid CHEeMOYHBIX PadoT

1.2. HaznaueHue ¥ BUbI TOCYJAPCTBEHHBIX I'€0AE3UUECKUX CETEH

1.3 TInaHOBBIE TOCYIAPCTBEHHBIE T€OE3NUECKUE CeTH. METONbI X CO3IaHuUsL
1.4 BricoTHBIE TOCYIapCTBEHHBIC TEOIC3MUCCKUE CETH

1.5 'eome3nyeckue CheMOYHbBIE CETU
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3. Kpatkoe coaep:xaHue BONPOCOB

3.1 IlpuHUMI OPraHU3AIHN ChEMOYHBIX PA0OT

T'eone3nueckue U3MEpEeHHs CBOIATCS K OTPEIEICHUIO B3aMMHOTO MOJIOKEHHS TOUYEK Ha 36MHOM MOBEPXHOCTH. UTOOBI
ocnabuTh BIMSHUE OMMOOK HM3MEPEHHWH M HE JONMYyCTUTh MX HAKOIICHHS IIPH T'eOAE3MYECKOH CHEMKE YJacCTKOB
MECTHOCTH, TIPHHATO 32 MPAaBWIO BeCTH paboTy OT 00mero k gacTHoMy. /I 3TOTO M3 MHOKECTBA OTPENEIIEMBIX
TOYEK YdYacTKa 3eMHOH ITOBEPXHOCTH BBIICIIIOT HanOoJee XapakTepHBIE W ONPEACISIIOT B MEPBYIO O4Yepedb HX
noJjioxeHne. Takue TOYKH Ha3bIBAIOT OMOPHBIMH. DTH TOYKH 00pa3yioT reoAe3MIeCKyI0 OIIOPHYIO CEeTh (TE€01e3UIecKoe
OCHOBAHHE), T.. COCTaBIISIOT Kak Obl OOIIyI0 KaHBY, Ha OCHOBE KOTOPOH C HEOOXOAMMOH, XOTs M OoJjiee HU3KOW
TOYHOCTBIO MPOU3BOAUTCS JaJbHEHIIAs CheMKa.

Jns toro, 4toOBl pe3yibTaTbl ChEMOK OBUIM HAJEKHBI, BCE BAXKHEHIINE TIe0JIe3UUECKHe JEHCTBUS JIOJDKHBI
BBITIOJIHATBCS C KOHTposieM. [loaToMy B OCHOBE KayecTBa I'€0/Ie3MUECKHX padOT JISKUT NPUHLMUII HU OJHOTO Iiara
Brepe] 0e3 KOHTPOJIS IPEIBIAYIIUX 1CHCTBHUM.

3.2 Ha3zHaueHMe H BWIbI IOCYIAPCTBEHHBIX Ie01e3MYeCKHX ceTeil

C 1919 roma B Hamieil cTpaHe OBUIO ITOJIOXKEHO HAdyaJo HAayYHO-OOOCHOBAHHOW OpTraHM3aIlii BcexX Tororpado-



reoze3mdeckux pabor. McmomHWTENBHBIC, KOHTPOJIBHBIC, pPa3pemIMTeNbHBIE W HAA30pPHBIC (QYHKIUH TPH HX
MPOM3BOJCTBE OBUIM OOBeNMHEHBI B Bpicmiem reomesmueckoM ympasineHun (BI'Y). B mocnenctBum oHO ObIIO
npeoOpazoBano B ['nmaBHOe ympaBienue reone3urd u kaprorpaduu. C 1 mapra 2009 roga 3tv QyHKIMH TIepenaHbI
denepanbHO# CITy)kOe TOCYIapCTBEHHOHN perucTpaIiy, Kaaactpa u kKaprorpadum.

OpHOM 13 BaXHEUIIHNX 3a/1a4 JAHHOTO TOCYJapCTBEHHOTO OpraHa SBIICTCS CO3aHNe TOCYAapCTBEHHON Te€01e3nIeCKOi
ceru (I'T'C) Ha TeppuTOpHHM HaIlIEH CTPAHEI.

T'ocynapcTBEeHHOW Te0/Ie3UYECKON CEThIO SIBJISETCS COBOKYMHOCTh OINOPHBIX T€OJE3UYECKUX IMYHKTOB, MPOYHO
3aKpeIUICHHBIX HAa MECTHOCTH, B3aUMHOE€ PACIOJIOKEHHE KOTOPBIX TOYHO OMpENEeiIeHO B €IHMHON ToCyAapCTBEHHOM
CUCTEME KOOPJIMHAT U BHICOT.

T'eonesnyeckue ceTH MOAPaA3NESIIOTCS HA TOCYNAPCTBEHHYIO I'€0JIE3UYECKYI0 CeTh, I€0JIE3UUECKYI0 CETh CTYIICHUS U
CHEMOYHYIO T€0JIE3UYECKYIO CETh.

TocynmapcTBeHHas reome3wyeckas CETh ABISETCS HMCXOAHOM Al APYrux reopesmdeckmx cereidl. OHa menutcs Ha
TUTAHOBYIO M BEICOTHYIO.

[ImanOBast rocyIapCcTBEHHAS T€0/Ie3NIECKast CETh CO3IACTCA ACTPOHOMHYECKUM HITH TE€0Ie3UNISCKAM METOIAMH.

IIpx acTpoHOMHYECKOM MeETOJE IUIAHOBOE MOJOXKEHHE KaKJOTO0 W3 OTHCNBHBIX ITYHKTOB CETH OIPEACISIEeTCS
HE3aBUCHMO JIPYT OT APYyTa U3 aCTPOHOMHYECKHUX HAOIIOJCHUH.

T'eone3nyeckuit METON COCTOMT B TOM, 4YTO JUI OIpeNeieHHs KOOPAMHAT TOYEK HAaXOIAT U3 aCTPOHOMUYECKUX
HAOJIOMICHUIT KOOPAWHATHI TOJIBKO HECKOJNBKHX TOYCK, HA3BIBACMBIX HCXOMHBIMHU. JlanmpHeiilee ompeneneHus
TJTAHOBOTO MOJIOXKEHUS TOYEK MPOU3BOIST ITyTEM I'e0JIe3UYECKUX U3MEPEHUN Ha MECTHOCTH.

BricoTHas rocynapcTBeHHAsI FE€0/IE3MYECKAsi CETh CO3/IAETCSI METOJOM T'€OMETPUUYECKOTO HUBEIUPOBAHUS.

3.3. [l1aHoBBIE TOCYAAPCTBEHHBIE reojie3nuecKue ceTH. MeTobl UX CO3IaHus

OCHOBHBIMH METOJaMHU CO3JJaHUS TOCYIApCTBEHHOHM TI'eOAE3WYECKON CETH SIBJIAIOTCS TPHUAHTYIILUS, TpUiIaTepanus,
MOJIMTOHOMETPHSI U CITyTHUKOBBIE KOOPINHATHBIE OIIPEACICHHSL.

TpuaHTynsAIMsA TPENCTaBIseT cOOOH IENb NMPHIICTAIONIMX JPYr K JAPYry TPEYrOJBHHKOB, B KaXIOM M3 KOTOPBIX
M3MEPSIIOT BBICOKOTOYHBIMHU TE€OIOIUTAMU Bee YIIbl. Kpome Toro, M3Mepsito AJMHBI CTOPOH B Havasle U KOHIIE IEeTH
Tpuanrynsuust neaurcs Ha knaccel 1, 2, 3, 4. TpeyrolbHUKH pa3HBIX KIACCOB Pa3iMyaloTCad JAJMHAMHU CTOPOH U
TOYHOCTBIO U3MEPEHHUS YTIIOB U Oa3HCOB.

3.4 BeicoTHBIE rocyiapCTBC€HHLIC TCOACIUICCKHUC CETH

I'ocynapcTBeHHas BBICOTHAs reojie3ndeckas ceTb — 310 HuBesupHas cetb I, I, III u IV kinaccos. IIpu atom cetu I u 11
KJIACCOB SIBJISIFOTCS] BBICOTHOM OCHOBOIA, C MOMOIIBIO KOTOPON YCTaHABIUBAETCS €IUHAsl CUCTEMA BBICOT Ha BCEH
TEPPUTOPUU CTPAHBI.

3.5 'eoge3nueckne ChbeMOYHbIE CETH

CpeMOYHBIE CETH SIBIIIOTCS TEOJE3MUECKON OCHOBOM NPU pEIIEHHH WHKEHEPHO-TeOAe3MYEeCKHX 3a1ad. X co3paror B
KayecTBE CBEMOYHOTO OOOCHOBAaHUS [UI1 TIPOM3BOACTBA TOMOTPAapUUYECKUX CHEMOK, BBIHOCA HAa MECTHOCTh
WH)XEHEPHBIX COOPY)KEHUI, a TakoKe JUIS IUTAHOBON M BEICOTHOM NMPUBSI3KU OTAEIBHBIX 00HEKTOB.

CheMouHoe 000CHOBaHUE Pa30UBAETCS OT yHKTOB TUIAHOBBIX M BHICOTHBIX ONOPHBIX CETEH.

Camblif paclipOCTpaHEHHBIH BHJ ChEMOYHOTO OOOCHOBAHHUS — TEOJOJIUTHBIE XOMBI , OIMHPAIOIINECs Ha OAWH WM JBa
HCXOJHBIX ITYHKTA.

Jlekuust Ne 1.9 (4 gaca)
Tema: «TaxeomeTpuyeckasi CbeMKa

1.Bonpocs! nekuuu:

11 TpuroHoMeTpru4eckoe HUBEIUPOBAHNE
1.2 OmnpeneneHue MPeBbILIECHNS TPUTOHOMETPHUECKUM HUBEIHUPOBAHUEM C YYETOM MOIPABKH 33 KPUBHU3HY 3eMIH
U pedpakunu
13 IIpou3BOACTBO TAXEOMETPUUECKON CHEMKHU
1.4 Bupl 371€KTpOHHBIX TAXEOMETPOB

2. Jluteparypa
1. Cwmanes, B. 1. 'eonesus ¢ ocHoBamu KapTorpaduu 1 KapTorpaguyeckoro uepuyeHus : yueoHoe nocooue s
cpenHero npodeccuoHanpHOro oopasosanus / B. M. CmaneB. — Mocksa : U3matensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. mxeHepHas reonesnsi: yaeOHUK Jutsi cpetHero npogeccuoHanbHoro oopaszosanus / K. H.

MaxkapoB. — 2-¢ u3n., ucnp. u gorn. — Mocksa : M3natensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391



3. Bocrtpoknyros, A. JI. OcHoBbI Tonorpaguy : yueOHHK ISl CPEJHEro MpoQecCHOHaIbHOI0 00pa3oBanus / A.
JI. Boctpokuytos, B. H. Cynpys, I'. B. IlleBuenko ; nox o0mieii pegakiueii A. JI. BocrpoknyroBa. — MockBsa :
WzmarensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anekrponnsiii / Obpa3oBareabHas
mwiatdopma FOpaiir [caiir]. — URL.: https://urait.ru/bcode/

Ilepeuens pexomenryembix IHTepHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm
3. Xypnan «["eone3us u kaprorpadus» http://geocartography.ru
3. KpaTkoe coaep:kaHue BOIPOCOB

3.1 TpuronoMeTrpuyeckoe HUBEJIHPOBaHHE

TpUroHOMETPUUECKOE HUBEIMPOBAHUE — OIPEACICHUE MPEBBILIEHUS MEXAY TOUYKAMH C IOMOLIbIO HAKIOHHOTO
BU3UPHOTO Jiy4a. TeOoJOJHMT, CHAOKCHHBIM BEPTHKAIbHBIM KPYrOM U HHUTSHBIM JaJbHOMEPOM HA3bIBACTCS
TaxeoMETPOM, a COBOKYIHOCTb I'€0JI€3MUECKUX H3MEPEHMU JJI OINpEeeseHUs IJIAaHOBOIO M BBICOTHOI'O IOJIOKEHUS
TOYEK, HAa3bIBAETCS TAXEOMETPUUECKON CHEMKOM.

3.2 Onpenesienne NpeBbINIEHUS TPHTOHOMETPHYECKHM HUBEJIHPOBAHHEM C VYETOM MONPABKH 32 KPMBHU3HY
3emJn 1 pedpakuumn

B mpenpinymem pasnene mpH ONpEAETICHHM Pa3sHOCTH BBICOT JIBYX TOYCK TPHUTOHOMETPHUYECKUM HHBEIHPOBAHHEM,
MPEAIOoarajgoch, 9YTO PACCTOSHIE MEXKITY STHMHU TOUKaMU HEBEJIIMKO M OTBECHBIC JIMHHUH, IIPOXOIAIINE YepPe3 TOUKH A H
B, MOXHO cunTaTh MapaiedbHBIMH, @ BU3UPHBINA JIyd — NMpsAMoi JuHMEeH. Ha camoM nene mpu paccTosHHAX Oosblie
300 M IpUXOIUTCS YIUTHIBATH ITOTPABKH 3a KpuBU3HY 3emin K u pedpakmuto r

3.3 IIpon3BOACTBO TAXEOMETPHYECKOI CHLEMKH

TaxeomeTrpuueckas CbeMKa BBIITOJIHAETCS C MyHKTOB Ch€MOYHOT0 0OOCHOBaHHSA, UX Ha3bIBAIOT CTAHIMAMU. Yale Bcero
B KaueCTBE CheMOYHOTO 00OCHOBAHMS HCIIOJIB3YIOT T€OI0JUTHO-BBICOTHBIE XOIbI.

XapakTepHble TOYKM CUTyalluM W penbeda Ha3bIBAIOT PEeYHbIMM TOYKAMM WM THKeTaMu. PeeyHble TOUKM Ha
MECTHOCTH HE 3aKpEIlISIOT.

Jnist orpenenenyst IIIaHOBOTO TIOJIOXKEHHUS TOUYEK ChEMOYHOM CETH M3MEPSIIOT TOPU30HTAIIBHbIE YTJIbI M JIMHBI CTOPOH.
JUTMHBI M3MEpSIOT 3eMJIEMEPHBIMH JICHTAMH WM CTaJbHBIMU PYJIETKAMH B IPSIMOM M OOpaTHOM HalpaBJIEHUSX C
TouHocTbio 1:2000.

BbICOTBI TOYEK OMpeneNsioT TPUTOHOMETPUYECKHM HHUBEIMPOBAaHMEM. YTJIBI HAaKJIOHA M3MEPSIOT IPH JIBYX
TMOJIOKEHUSIX BEPTHKAJIBHOTO Kpyra B MPSIMOM M 00paTHOM HampaBlieHHsIX. PacXok/ieHue B NPEBBILICHUIX JTOITYCKAETCS
He Oombire 4 cM Ha kaxzasie 100 MeTpoB pacCTOSHHUS.

3.4 Bujabl 3J1eKTPOHHBIX TAXEOMETPOB

DJEeKTPOHHBIN TaxeoMeTp OOBEANHSET TEOJOINT, CBETOAAIBHOMED M MUKPOOBM, 103BOJISIET BBIMONHATD YIJIOBBIE H
JIMHEHHBIE M3MEPEHHS ¥ OCYIIIECTBIISATH COBMECTHYIO 00pabOTKY pe3yIbTaTOB 3THX U3MEPEHHH.

TaxeomeTpbl, B KOTOPBIX BCE YCTPONCTBa (yIJIOMEpHBIE, TaJbHOMEpPHBIC, 3pUTeNbHAs TPyOa, KIaBHaTypa, Mpoueccop)
00bEANHEHBI B OIMH MEXaHU3M, HAa3bIBAIOT MHTEIPUPOBAHHBIMHU TaXEOMETPaAMH.

TaxeoMeTpbl, KOTOPbIE COCTOAT M3 OTAEIHHO CKOHCTPYMPOBAHHOTO TEOAOJIUTA (DJIEKTPOHHOTO WM ONTHYECKOTO) M
CBETOJIAJIbHOMEPA, Ha3bIBAIOT MOJYJIbHBIMHU TaXEOMETPAMH.

Jlekuust Ne 1.10 (4 yaca)
Tema: «Teopust om0k U3MepeHUH»

1.Bonpocs! nekuuu:

1.1 Oourre MOHATHS 00 U3MEPEHUIX

1.2 OmnbKy n3MepeHnit

13 CaolicTBa ciry4alfHbIX OIIMOOK U3MEPEHNH
1.4 OueHKa TOYHOCTH PE3yJIbTaTOB U3MEPEHUH

2. Jluteparypa



1. Cwmanes, B. 1. I'eonesus ¢ ocHoBaMu Kaprorpauu 1 KapTorpaguyeckoro uepyeHus : yuebHoe nocooue uis

cpeanero npodeccuonansHoro oopazosanust / B. M. CmaneB. — Mocksa : Uznarensctso HOpaiit, 2021. — 189 ¢c. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. UmxeHnepHas reonesus: y9eOHUK U cpemHero mpodeccnonansHoro oopazosanus / K. H.

MaxkapoB. — 2-e u3n., ucnp. u gon. — Mocksa : M3patensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpoxuyToB, A. JI. OcHOBBI TOnorpadu : y4eOHUK IS CpeIHero mpodecCHOHaIbHOTO 00pa3oBanus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeii penakiueii A. JI. BoctpoknyroBa. — MockBa :
WznarensctBo 0paiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Texkcr : anexTpoHHbIH // OOpa3oBaTeibHas
matdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/

IIepeuens pexomenyemblx IHTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm
3. XKypnan «['eone3ns u xaprorpadus» http://geocartography.ru

3. KpaTkoe conep:kanue BONpocoB

3.1 O01mue NOHATHA 00 H3MEPEHHUSIX

CpaBHeHHE KaKOH-T100 BETHUUHBI C APYTOif OMHOPOAHOM BETHUNHON, IPUHATOM 3a eIUHHILY, Ha3bIBAIOT U3MEPCHUEM,
a TMOJIy4E€HHOE MPH STOM YHCIOBOE 3HAUEHHE — PE3yIbTATOM H3MEPEHUSI.

PaznugatoT n3MepeHus npsiMble (HEOCPEICTBEHHBIE) X KOCBEHHBIE. OCHOBHOE ypaBHEHHE MPSIMOTO M3MEPEHHUS
A=N-K

rae A — pesynbrar m3MepeHus; K — 3HaueHWe BEIMYMHBL, NPHHATON 3a eIUHMIYy H3MepeHus (cpaBHeHHe); N —
OTBJICYEHHOE YHCII0, TOKA3BIBAIOIIEE BO CKOJBKO pa3 A Oombmre N.

KocBeHHbIe n3MepeHNs — TaKKe U3MEPEHUS, KOTOPBIE TOJTy4atoT o (GOPMyJIaM, CBA3BIBAIONINM 3HAYCHHUS N3MEPEHHBIX
(u3MYeCKUX BEIMYMH CO 3HAYCHUSAMHU JAPYTUX (U3NYECKUX BEJIMYWH, IOJYYEHHBIX W3 NPSAMBIX H3MEPEHUH U
SBJISIFOLIMXCSL apIyMEHTaMH 3THX (HOpMYJI.

YpaBHEHUE KOCBEHHOI'O U3MEPEHUS

A= (ALA2,A3,...,An).

3.2. OmuOky u3mepeHui

[Ipomecc m3MepeHMil NMpOTEKaeT BO BPEMEHHW M OINPEIEICHHBIX YCIOBHAX, B HEM YYacTBYIOT OOBEKT HM3MEpPEHHS,
M3MEPHUTENBHBIN pnbop, HabMoaaTeNlb U Cpesia, B KOTOPOH BBIMOIHSIIOT M3MEPEHNUs. B CBsI3M ¢ 3THM Ha pe3yibTaThl
M3MEPEHUI BIMAIOT KAadeCTBO HM3MEPUTEIBbHBIX MPUOOPOB, KBaMM(UKAIMA HAOJIOAATENs, COCTOSHHE H3MEpPSEeMOTO
00beKTa M M3MEHEHUsI CpeJlbl BO BpeMeHH. [Ipr MHOTOKpaTHOM M3MEPEHHH OJIHOHM M TOH K€ BEIMYMHBI M3-3a BIUSHUS
MEepPEeYCICHHBIX (haKTOPOB PE3yJIbTaThl U3MEPEHHUIH MOTYT OTJIMYATHCS JPYT OT Jpyra W He COBHAJaTh CO 3HAYCHUEM
U3MEpsIeMOM BeIUUYMHBL. Pa3HOCTb MEXAy pe3yibTaTOM M3MEPEHUS U JCHCTBUTEIbHBIM 3HAYCHHEM H3MEpSAEeMOMU
BEJIMYMHBI HA3bIBAETCS OMIMOKOM pe3ynbTaTa H3MEpeHus.

ITo xapakTepy u cBOiicTBaM OLIMOKH MOJPa3/ACNSIOT Ha!

*TpyOsIe;

*CHCTEMAaTUYECKHUE;

scllyyaiiHbIE.

I'pyOble omMOKM MITH TPOCYETHI JIETKO OOHAPYKUTH IIPH HOBTOPHBIX U3MEPEHUSAX I IIPH BHUMATEILHOM OTHOLICHUHT
K U3MEPEHUSM.

Cucremarnueckue OmMOKH — Te, KOTOpbIE JEHCTBYIOT 110 ONPEAEIEHHBIM 3aKOHAM M COXPAHSIOT OJMH U TOT )K€ 3HaK.
CucremaTtuueckue OUIMOKM MOYKHO YYECTh B Pe3yJibTaTax U3MEPEHHUH, €ClM HalTH (QyHKIMOHAIBHYIO 3aBUCUMOCTD U C
€€ TIOMOIIIBIO UCKITFOYUTH OIMMUOKY WM YMEHBIIIHUTH €€ 10 MaJIOH BETNIHHBEI.

Crnydaiinble OMIMOKH — PE3yJIbTAT ACHCTBHSI HECKOJIbKUX MPUUWH. BennunHa cnydaitHOW OMMOKH 3aBUCUT OT TOTO, KTO
H3MEpSIET, KAKUM METOJOM U B KAKUX YCIIOBMSX.

Cny4aliHBIMH 3TH OIIMOKM HAa3BIBAIOTCS IOTOMY, YTO KaXIbli W3 (hakTopoB neiicTByeT ciydaitHo. VX Hemb3s
YCTPaHUThb, HO YMEHBUIUTh BJIUSHUE MOKHO YBEJIMUEHUEM UHCIIA U3MEPEHUH.

3.3 CBoiicTBa CJIy4YaiiHbIX OIIM00K M3MepPEeHUii

Teopust omOOK M3y4aeT TOJNBKO ciydaifHele ommoOku. [lon ciydaitHoi ommOKo#l 31ech U janee OyneM HMOHMMATh
pa3HOCTh

A= X -1l

rze Ai — McTUHHAs citydaifHas ommnbka; X — CTHHHAs BennunHa; {1 — u3MepeHHasl BeJIMYUHA.

CrydaiiHple OIMOKHA UMEIOT CIICTYIOIIHE CBOMCTBA:

1. Yem MeHbIIIe 110 aOCOIIOTHOM BEIMIMHE CydaitHas oIrrOKa, TEM OHA Yalle BCTpeYaeTcs MPH H3MEPEHUSX.

2. OnuHAKOBBIE TTO a0COIOTHOW BETMYMHE CITyJaiiHbIE ONTMOKHM OJMHAKOBO YaCTO BCTPEYAIOTCS MPH U3MEPCHHSIX.



3. Ilpu maHHBIX YCIOBHUAX M3MEPEHUN BEIMIMHA CIyYalHOM MOTPENTHOCTH MO0 a0CONIOTHON BETMYMHE HE MPEBOCXOINUT
HEeKoToporo mpenena. Ilox MaHHBIMH YCIOBHSAMH TIOApa3yMeBaeTcs OAWH M TOT Xe NpHOOp, OOWH M TOT XKe
HaOJroaTeNs, OMHU U TE YK€ ITapaMeTphl BHEIIHEH cpebl. Takume n3MepeHus Ha3bIBaIOT PABHOTOYHBIMH.

4. Cpennee apu(MeTHIECKOE U3 CIyJalHBIX OIMMHOOK CTPEMHUTCS K HYIO TPU HEOTPAaHUICHHOM BO3PACTaHHH YHCIA
HU3MEpEHUI.

Tpu nepBBIX CBOICTBA CITyYaHBIX ONMIMOOK JOCTATOYHO OUCBUAHBL. YETBEpTOE CBONCTBO BBITCKACT U3 BTOPOTO.

Ecmu A1,A2,A3,...,An - cny4aiiHbie OMMOKK OTIACITBHBIX H3MEPCHUH, T/Ie N — YUCIIO U3MEPCHUH, TO YeTBEPTOEC CBOMCTBO
CITy4aiHBIX OMIMOOK MaTEMATHICCKH BhIPAKACTCS

3.4 OneHKa TOYHOCTH Pe3VJIbTATOB H3MEPEHHIH

ITox TOYHOCTBIO W3MEPEHUH IIOHMMAETCsl CTENEHb OJM30CTH pe3ynbTaTa H3MEPEHHS K HCTUHHOMY 3HAYCHHUIO
MU3MEpseMON BETMYMHBL. TOYHOCTb pe3ysIbTaTa U3MEPEHUN 3aBUCHUT OT YCIIOBUN U3MEPEHUU.

Jns paBHOTOYHBIX PE3yAbTaTOB M3MEPEHHH MEpPOH TOYHOCTH SBISAETCS CPEIHAA KBagpaTWdeckas oOmMOKa m,
ompenemnssemas mo Qgopmyne [aycca. CpenHss KBaapaTtwdeckas ommOka o0agaeT YCTOWYMBOCTHIO MPHU HEOOIBIIOM
YHUCJIE U3MEPEHUIL.

[Ipenenphas ommobKa.

BcenenctBue Tperhero CBOWCTBa ciydaiiHble OIIMOKHM, NPEBBIMIAIONIME MO a0CONIOTHOW BEIMYMHE 3HAYeHue 2m,
BcTpevarorcst penko (5 Ha 100 usmepenwmii). Eme pexxe morpemHoctr 6ombine 3m (3 u3 1000 nzmepennit). [Tostomy
YTPOEHHYIO MOTPEIIHOCTh Ha3bIBAIOT MPEAETbHOM OMUOKOI

J1i1st 0c000 TOYHBIX U3MEPEHUH B Ka4eCTBE MPEeSIbHOM OUTMOKH MPUHUMAIOT

Bce BBIIICTICPCUNUCIICHHBIC OIJ_II/I6KI/I Ha3bIBAKOT a6COJ'IIOTHI)IMI/I. B Treoae3un B KAa4Y€CTBC CHCIUAJIBHBIX XapaKTCPUCTUK
TOYHOCTH W3MEPEHHH HCIIOIB3YEeTCS OTHOCHTENbHAs OMMOKa — OTHOLICHHE a0CONIOTHOW OMMOKH K CpEeIHEMY
3HAYEHHIO U3MEPSIEMON BEIIMIHHBI, KOTOPOE BRIPAXKAETCSA B BHJE MPOCTON IpOOH C €AMHHUIIECH B YHCIUTEIIC.

CpenHsis KBagpaTHUIeckas omnoOka GpyHKINU o0IIero Buaa

B GoipmmHCTBE CilydaeB Te€0e3MYECKHE M3MEPEHHS BBIMOIHSIOT C IENBI0 ONPEACICHU 3HAUCHUS APYTUX BEJINYNH,
CBSI3aHHBIX C M3MEPsAEMOil (yHKIIMOHATBHON 3aBHCUMOCTBIO.

Hamnpumep:

D=Ken;

h=3-1I;

h=S «tgv.

HepaBnorounsie n3mepenus. [lonsitue o Bece nzmepenus. ®opmyna oOueit apudmMeTHIeckoi CpeJHbl HIH BECOBOTO
CpeHero

Ecnu m3MepeHus BBITIOJIHSUIICH HE B OAMHAKOBBIX YCIOBHSX, TO PE3YJIbTaThl HEIb3sI CYUTATh OAMHAKOBO HAJCKHBIMHU.
Takue W3MepeHUs Ha3bIBAlOT HEPAaBHOTOYHBIMH. Hampumep, oqMH M TOT e yroil MOXXHO H3MEPHUTh TOYHBIM H
TEXHUYECKUM TEOHOJIUTOM. Pe3ysbTaThl JaHHBIX H3MEpeHHH OynyT HEpaBHOTOUYHBIMH.

Mepoii cpaBHEHUs pe3yIbTaToOB IPH HEPABHOTOUHBIX M3MEPEHHAX, T.€. MEPOH OTHOCHTEJIFHON IIEHHOCTH MOIYYeHHBIX
HEpPaBHOTOYHBIX PE3yJIbTaTOB SBISIETCS BEC PE3yJIbTaTa N3MEPEHHSI.

Bec BeIpaxaer kak OBl CTENEHb IOBEpHs, OKa3bIBAEMOrO IaHHOMY pe3yJbTaTy MO CpPaBHEHUIO C IPYTHMH
pe3ysbTaTaMH.

Pa3nen 2 Kaprorpadgus ¢ ocHoBaMu KapTorpaguyeckoro YepueHus 4 aBTOMATH3HPOBAHHbIE MeTOAbI CbEMOK
Jlexnus Ne 2.1 (4uaca)
Tema: «IlonsTHe 0 HayKe KapTOrpadum»
1. Bonpocs! Jieknuu:

1.1TTonsTHE KapTorpadus

1.2CtpykTtypa kaprorpadun 1 BB KapTorpadhupoBaHUS
1.3 Hcropuueckuii mporecc B KapTorpapuu

1.4 Css3b kapTorpaduu ¢ APYTUMH AUCITUTUTHHAMH.

2. JIuteparypa

1. Cwmanes, B. U. I'eone3ns ¢ ocHoBaMu Kaprorpaguu U KapTorpaduueckoro 4epueHus : yueOHoe nocooue ais
cpennero npodeccuonansHoro obdpazoBanus / B. 1. CmaneB. — Mocksa : U3matensctBo FOpaiit, 2021. — 189 ¢c. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Maxkapos, K. H. MmxeHepHas reopesus: yueOHUK Juisi cpeHero npodeccronansHoro odopasosanus / K. H.
MaxkapoB. — 2-¢ u3f., ucip. u gorn. — Mocksa : U3matensctBo HOpaiir, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpoknyToB, A. JI. OcHOBHI Toniorpaduu : y9eOHUK IS cpeaHero mpodeccnoHamsHOTO 00pa3oBanus / A.
JI. BoctpoknyrtoB, B. H. Cympyn, I'. B. IlleBuenko ; mox ooOmeii pemaknueir A. JI. BoctpoknyroBa. — Mocksa :



WzmatensctBo IOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anekTpoHHbIi // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/

Ilepeuens pekomenayembix UHTEpHET-pECYpPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm

3. Xypnan «["eone3us u kaprorpadus» http://geocartography.ru

3. KpaTkoe coiepxkaHne BOpPoCoOB

3.1 llousaTusi kapTorpadus

Kaptorpagmst - Hayka o KapTax Kak ocoOoM cmoco0e m300pakeHUsI MAEHCTBUTENBHOCTH, WX CO3JaHHA U
WCIIONB30BAaHUH. JTO OIIpEIeIeHIE 3aKpeIieHo MexayHapoHOH KapTorpadudaecKoi accoruamnmei.
l'ocynapcTBeHHBIE HOPMATHBHBIE M3[JaHUS INACST, YTO KapTorpadus — o0macTh HayKH, TEXHHKH M IIPOM3BOJCTBA,

OXBaThIBAIOIAs U3YUCHHUE, CO3MAHNE U UCIIONB30BaHNE KapTOrpadHIeCKUX PON3BEICHHIH.

Taxum 06pa3om, kapTorpadus cymiecTByeT B Tpex (popmax:

e Hayka 00 0TOOpaKeHUN u TIO3HAHUU SIBJICHUH TIPUPOJIBI u oO1ecTBa
MOCPE/ICTBOM KapT;

e  00JlacTh TEXHUKH U TEXHOJOTUH CO3JaHUS U HCIIOIb30BaHUS KapTorpadMueckux NpOU3BEICHHIH;

®  OTpaciib MPOM3BOACTBA, BBIIYCKaIOMIas KapTorpapuyecKyo NpoayKIHo (KapThl, aTiackl, ro0ychl U Ap.).

B cBsi3u ¢ pa3BUTHEM KOMIBIOTEPU3AlMU PaCHIMPUIOCh TpeAcTaBiIeHue o kaprorpaduu. Cranm BXOOUTH CO3IaHHE
JJEKTPOHHBIX KapT, (opMupoBaHUe 0a3 1 0aHKOB IH(PPOBOH KapTorpaduIecKoil HHPOpMALUH.

3.2. Crpykrypa kaprorpaduu

Paznens! kaprorpadun:

Oo01as reopus kaprorpaduu

Hcropus kaprorpaduun

MaremaTtudeckas kaprorpadust

[TpoekTupoBaHue 1 COCTABICHUE KapT

Kaprorpadudeckas ceMruoTnka — pa3padaThiBaeT SA3bIK KapThl, METOJBI IIOCTPOCHUSI CUCTEM KapTOrpadUuecKux
3HAKOB, NpaBWJIa UX KCIOJb30BaHWS. TpH pa3nena CEMHOTHKH: CHHTAaKTHKY, CEMAaHTHUKY M IparMaTtuky, KOTOpbIE
M3y4aloT COOTHOIICHMSI 3HAKOB MEXIy CO00H, MX CBS3b C OTOOpa)kaeMbIMH OOBEKTAMH, OCOOCHHOCTH BOCHPHSITHS
YUTATEIIMH, HHOOPMALMOHHYIO ICHHOCTh 3HAKOB U T. II.

Odopmirenne kapt (kaprorpadhuiaecKuil Tu3aiiH)

DOKOHOMHMKA M OpPraHu3aIys KapTorpaguaeckoro mpou3BoOACTBa

W3nanue xapt

Hcnonb3oBaHue kapT

Kaprorpaduueckoe

Kaprorpaduueckas nanpopmaTrka

Kaprorpaduueckast TOmOHUMHKa — U3y4aeT reorpaduueckie Ha3BaHUs, X CMBICIIOBOE 3HAYE€HHE C TOUKU 3PEHHS
[IPABWIBHOM [l€peaun Ha KapTax.

[lo Ha3HAa4YeHUIO BBIACIAIOT TAKHE OTPACIH, Kak yuyeOHOe, HaydHOe, TYPUCTCKOE, HaBUIalMOHHOE (MOPCKOE, a’poHa-
BUTAIIMOHHOE) MH)KEHEPHOE KapTorpadupoBaHue H Jp.

Bunp! kaprorpadupoBaHus:

e 10 O0BEKTY — ACTPOHOMHYECKOE, IUIAHETHOE M 3eMHOE, a BHYTPH 3€MHOTO — KapTOrpadUpOBaHHE CYIIH
OKEaHOB,

® 10 METOJly — Ha3eMHOE, a9POKOCMUYECKOE U MOJIBOJAHOE;

e 110 MacmTaly — KpYIHO-, CpPEIHE- U MEITKOMACIITaOHOE;

® 110 YPOBHIO 000OIIEHUS — aHATUTHIECKOE, KOMIUIEKCHOE M CHHTETHUECKOE;

e 10 CTETICHU aBTOMAaTH3AINH — py4HOE, aBTOMATH3UPOBAHHOE

(MHTEepaKTUBHOE) K aBTOMAaTHYECKOE;
® 10 OIEPaTUBHOCTU — 0a30BOE U OIEPATUBHOE.

3.3 Hcropuueckuii npouecc B kaprorpaduu

OCHOBHBIE BEXU Pa3BUTHA
HUcrop. MHCTPYMEHTAPHUS IS OCHOBHBIE BEXH Pa3BUTHUS METOJIOB U OCHOBHBIE HAIPaBICHUS
TIICPpUOAbl I/ISMepeHHﬁ U CbEMOK HA TEXHOJIOT NI N3JaHUA KapT HCIIOJIB30BaHUA KapT

MCCTHOCTH




C npeBHewI.
BpEeMeH

BU3YaJIbHBIC HaGJ’I}O[[eHI/IH u

TJIa30MEpHbIC OLICHKH
MIPUMEHEHNE
T€0/IE3NUECKIX
WHCTPYMEHTOB IS

U3MEPEHHsT JUIMH U YIJIOB
(X B. 1o H.3.)

PucoBanue Ha kaMmHe, JiepeBe, mamnupyce,
TKaHH

[Ipumenenne  kapt it
OpHEHTHPOBAaHUS W Tepe-
IIBIDKCHUS Ha MECTHOCTH

[OSIBJIEHHE
ACTPOHOMUYECKUX
CocraBneHne pYKONMUCHBIX KapT Ha
C Il B. mo H.3.|mpubOpOB IUTS
Oymare
ONpeJeNeHUus]  LWIHPOT U
JIOJATOT
BHEIPEHUE OIITHYECKUX
C nayvana Xl| Ap Ucnonb3oBanue KapT ISt
ACTPOHOMO-TEOJIC3UUCCKUX o
B.- XIII B. MyTEIIECTBUN U HABUTAIIUU

pudopoB

KapThI KaK CPEICTBO
C cepenuHBI I'paBupoBanme kapT Ha KaMHE, METallle, |yKPEIUICHHS TOCYIapCTBEH-
XV B. BHEJpPCHHE KapTOIeYaTaHus HOCTH W BOCHHO-TIOJIUTHY.
0e30MacHOCTH
KapThI KaK CPEICTBO
C XVIII B. HaKoIUIeHUss W 000OIIeHHs
3HaAHUHU
Co BTOpOIi
n3obperenne APA u np.
TIOJIOBUHBI doTorpammeTpUIECKue TEXHOJOTHH
CpPEICTB  JUCTAHIMOHHOTO KapThl Kak  HMHCTPYMEHT
XIX B.- COCTaBJICHUS KapT
30HIUPOBAHUS, MOJICTTUPOBAHUSI ¥ TIO3HAHUS
nepBast IIpumenenue (HhOTOXUMHUECKUX u
MIPUMEHEHUE OKPYXKAIoIIero Mupa
nonoBruHa XX (hOTOKOTIMPOBATLHBIX MPOIECCOB
s AIPOKOCMHUUECKHUX ChEMOK

CO3/1aHHE JNEKTPOHHOU

udpoBsie U 3JICKTPOHHBIE METOABI U
TEXHOJIOTUU COCTaBJIEHUS KapT,

C cepenuHsbl o KapTtst Kak CpeICTBO
reo/1e3nYeCcKon ammapa-|popmupoBanre 6a3 U OaHKOB JaHHBIX,
XX B. KOMMYHHKaLIUU
TYpBbL reoMH(pOPMaIMOHHOE
KapTorpagupoBaHue
KapTorpaupoBaHHE  Kak
OCHOBA CUCTEMHOM
MPUMEHEHHE TJI00ABHBIX |y CocraBneHue KapT B
C xonna XX OopraHu3anuu
MTO3UIIMOHUPYIOITUX KOMIIBIOTEPHBIX CETAX, BUPTYaIbHOE .
B. MIPOCTPAHCTBEHHOMN
CUCTEM KapTorpagupoBaHue

nHPOPMAIUU U TPUHATHSA
YIPABJIEHYECKUX PEILIEHUMN

3.4 _Cpa3b kapTorpaduu ¢ APYTUMH AUCHUAILIMHAMHA

CoBpemeHHasi kapTorpadusi UMeeT MPOYHbIE CBSA3H CO MHOTMMH (DHIOCO(CKHMH, €CTECTBEHHBIMH M TEXHHYECKUMH
HayKaMH ¥ HAyYHBIMH JUCIUIUIMHAMU:

Hayxku o 3emite u tutaneTax
Jloruko-dumnocodckue Haykn
ConmanabHO S5KOHOMUYECKHE HAYKH
Marematuka

JlucTaHIOHHOE 30HANPOBAaHHUE
N300pasutensHOE HCKYCCTBO
TexHuKa, aBTOMaTHKA, MHPOPMATHKA, SICKTPOHUKA
ACTpPOHOMUS ¥ I'€0/Ie3NYECKIE HAYKH
T'eonnpopmarnka

Bnaronmaps xaprorpadudeckoMy METOLy NMpOM30IUIo (popMHUpOBaHME MHOTHX oTpaciei Hayku. KaprorpadupoBanue




cTajo, HampuMep, 0a30i ISl MCCIIeNOBAaHMs [HA OKeaHa M MOBEPXHOCTH IPYrHX IJIAHET, Pa3BUTHs Mopdomerpuu
penbeda, MeTUIIMHCKON Teorpadun u ap.

Jlexuus Ne 2.2 (4 yaca)
Tema «OcHoOBHBIE KiIacCHPUKAIMH KAPT»

1. Bompocsl JeKnumn:

11 Kapta u ee 3HaueHue.
1.2 ONeMeHTHI KapThl
13 CaoifcTBa KapThl
14 Knaccudukarus xkapt
15 Howmenknartypa xapT
16 MacmrraOs1 KapT
2. Jlutepatypa
1. Cwmanes, B. U. I'eone3ns ¢ ocHoBaMu KapTorpaguu U KapTorpaduueckoro 4epueHus : yueOHoe nocooue ais
cpennero npodeccuonansHoro obpazosanus / B. 1. CmaneB. — Mocksa : U3natensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. UmxkenepHas reoje3us: y4eOHUK IS cpeaHero mpodeccronaabHoro odpasosanus / K. H.

MakapoB. — 2-¢ u3l., ucnp. u gon. — Mocksa : U3narensctBo HOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpoxuyToB, A. JI. OcHOBHI Tomorpaduu : YIeOHHK U CPeIHETro MpodecCHoHaIbHOTO 00pa3oBaHms / A.
JI. BoctpoknytoB, B. H. Cympyn, I'. B. Illepuenxko ; nmox obmei penakuueir A. JI. BoctpokHyroBa. — Mocksa :
WznmatensctBo IOpaiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : snexTponHEI // OOpa3zoBaTenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/

Ilepeuens pexkoMeHayeMbIX MHTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm

3. Kypnan «['eonesus u kaprorpadus» http://geocartography.ru

3.KpaTtkoe coaep:kaHue BOIPOCOB

3.1 Kapra u ee 3HaYeHHE.

TepMuH «KapTa» MNOSBIICSA B CPeAHHE BeKa. DTOT TEPMHUH NPOMCXOIMT OT JIATHHCKOro «charta» (imcr Gymara),
MIPOM3BOTHOTO OT IPEYECKOro XapTrec — OyMmara u nanmupyc.

B Poccun m3HauanbHO KapTa Ha3bIBAJIach «UEPTEKOM», UTO O3HAYAIO M300paKeHHE MECTHOCTH YepTaMHU, YepUeHUEM,
u nuib B 310Xy Iletpa | mosBuics cepBa TEPMUH JIaHIKAPTHD», @ TOTOM — «KapTHI».

Kapma - 310 MaTeMaTHUYECKH ONpEETICHHOE, YMEHBIIEHHOE, TeHEPATN30BaHHOE H300paXKEHNE TIOBEPXHOCTH 3eMIIH,
JIpyroro HeOECHOIO TeJla WIIM KOCMHUYECKOT0 POCTPAHCTBA, MTOKA3hIBAOIIEe PACIIONOKEHHbBIC WM Ha HUX OOBEKTHI B
MPUHATON CUCTEME yCIOBHBIX 3HAKOB.

3.2 D1eMeHTBI KapThl

1. xaprorpaduueckoe n300paxxeHue

2. JereHjga

3. 3apamouHoe odopmileHHE

Kaprorpadudeckoe nzoOpaxkeHHe, T.e. COAep)KaHWE KAapPThl, COBOKYIMHOCTh CBEJACHUH 00 OOBEKTaX W SIBICHUSIX, UX
pa3MelleHHt, CBOWCTBAX, B3aUMOCBS3SX, INHAMUKE.

OoO1ereorpaduyeckie KapThl UMEIOT ClEIyIollee COJAep)KaHue: HACEJICHHbIE MYHKThI, COI[HAIbHO-OKOHOMHYECKUE U
KyJIbTYpHbIE OOBEKTHI, MYTH COOOLICHUS M JIMHUHM CBs3W, penibed, ruaporpaduio, pacTUTEIBHOCTh U TPYHTHI,
MOJIMTHKO-aIMUHUCTPATUBHBIE TPAHHIBI.

Jlerenna - cucteMa MCHOJIB30BaHHBIX HA HEW YCIIOBHBIX 0003HAUEHHH M TEKCTOBBIX MOSICHEHUH K HUM.
Maremarnueckass OCHOBa - KOOPJIMHATHBIE CETKH, MaciTad M reoje3nyueckas OCHOBa (TpaaycHas pamKa, OIOPHBIE
MTYHKTBI).

KomroHOBKa KapThl TECHO CBs3aHa C MaT€MaTHYeCKOW OCHOBOM, B3aMMHOE pa3MEIIeHHEe B Mpeleiax pPaMKu
n300pakaeMOi TEPPUTOPHH, Ha3BAHHS KapThl, JIETCHIbI, JOIIOJIHUTEJILHBIX KapT U IPYTUX JAHHBIX.

BcrnomorarensHOe OCHaIlEHHE KapThl 00JIerdaeT YTEHHE U MOJIb30BaHHE €10 (HampuMmep, Ha Tornorpaduueckoil Kkapre
MOMEIIAOT IIKaJTy KPYTH3HBI JJIsl OTIPEICIICHHUS YTIIOB HAKJIIOHA CKIIOHOB), pPa3HOOOpa3HbIe CIIPABOYHbIC CBECHUSI.

K J0mHONHUTENBbHBIM TaHHBIM OTHOCSITCSl KapThI-Bpe3kH, Gororpaduu, auarpaMmsl, rpaduki, Tpoduiii, TeKCTOBbIE U
U(POBBIE TaHHBIC.

3.3 CaoiicTBa KapThl




® MaTeMaTHYECKUIl 3aKOH MOCTPOCHHMS — IPHMEHEHHE CIICIUalbHBIX KapTorpaduueckux MPOEKIMH, MO3BOJISIOLINX
nepeiT ot chepruuecKoil MOBEPXHOCTH 3eMIIH K INIOCKOCTH KapThl;

® 3HAKOBOCTb H300pa)KeHHs1 — HCIOJIb30BaHUE 0COOOr0 YCIOBHOTO SI3bIKa KapTOrpaduueckux CHMBOJIOB;

® TeHEePaATM30BAHHOCTh KapThl — OTOOP M 00001IeHIEe H300paKaeMbIX 00BEKTOB;

® CUCTEMHOCTh OTOOpaKeHUS! AEHCTBUTENBHOCTH — Ilepeadya dJIEMEHTOB M CBS3€H MEXIy HHMH, OTOOpaKeHUe
uepapxum reoCUCTEM.

3.4 Knaccupukanus Kapr

1) Knaccugukarms xkapT mo macmrady

e rutanbl — 1:5 000 u kpynHee;

¢ xpynmHOoMacmtadbuasre — 1:10 000 — 1:200 000;

e cpennemacmradbasre — 1:200 000 o 1:1 000 000 BKIIOYHTENBHO;

e MeskoMacmTabHble — Mmenbue 1:1 000 000.

2)[1o mpocTpaHCTBEHHOMY OXBATYy:

e xapThl COJTHEYHOW CHCTEMBI M 3B€3JHOTO Heba

® KapThl IUIAHET, B TOM YHCIIE 3eMITH

® KapThl MATEPUKOB U OKEAHOB, a MOCJIE TOr'0 BO3MOKHBI Pa3HbIE Pa3BETBICHHS KITaCCH(UKAIINN:

® 110 AIMHHUCTPATUBHO-TEPPUTOPHUATBHOMY JICICHUIO;

® 110 IPUPOJIHBIM palioHaM;

® 110 5KOHOMUYECKUM PETHOHaM;

® 110 €CTECTBEHHO-UCTOPHUYECKUM O0JIACTSIM.

KapTsl okeaHOB Mopa3AessioT Ha KapThl MOPEH, 3aJIMBOB, IPOJIMBOB, TaBaHEH.

Knaccudukanus KapT 1O TNPOCTPAHCTBEHHOMY OXBary (10 TEppPUTOPHM) dalle BCETO HCIONIb3yeTcs B
KapTOXpaHWIHNIIAX 1 ONOIHOTeKaX.

3) Kimaccuduxaryst KapT 1o coaep>kaHuio

e o0OmereorpauIeCKue KapThl;

® TeMaTHYEeCKUe KapThl;

e CIieIfaIbHbIE KapThI.

OoO1ereorpaduyeckre KapTbl. DTH KapThl 0TOOPaXKal0T COBOKYITHOCTh JIEMEHTOB MECTHOCTH, UMEIOT MHOTOLENICBOE
NPUMEHEHHWEe TPU W3YYEHHH TEPPUTOPHH, OPUEHTUPOBAHMHM HA HEH, PELICHHMHM HAy4YHO-NPAaKTHYeCKHX 3anad. Ha
ob1ereorpaduyeckux KapTax II0Ka3y BCEX JIEMEHTOB y/EISIOT PaBHOE BHUMaHUE, N300pakasi Bce 00BEKTHI, BUAMMBIE
Ha MecTHOCTH. JlapHelmas kiaccudukanus oduiereorpadueckux KapT MOYTH MOJHOCTBIO COBIA/IAET C UX JICJICHUEM
o MacmTaly:

e Toniorpadudaeckue — B Macmradax 1:100 000 u kpymHee;

¢ 0030pHO-TOTIOTpadrueckre — B Macmradax 1:200 000 —1:1 000 000;

¢ 0030pHBIe — Menpue 1:1 000 000.

TemaTtuueckue kapthl. Kareropusi kapT npupoIHbIX U OOIIECTBEHHBIX (COLMAIBHBIX U YKOHOMUYECKUX) SBJICHUH, UX
coueTaHuil 1 komIiekcoB. CofiepxaHue KapT ONpeAessieTcs TONH HIIM MHOW KOHKPETHOH TeMOM.

KapTbl 00111eCTBEHHBIX ABJICHHUN OXBATHIBAIOT cornocdepy u rexuochepy.

CriermanpHble  KapThl. KapTel 3TOH Trpynmbel NpenHa3sHaueHBl JUIs PEUICHHS OIpPEIeNICHHOTO Kpyra 3ajad HIu
paccunTaHbl Ha OTpe/ieJICHHbIE KPYTH MoJIb30BaTeneil. Yalre Bcero 3To KapThl TEXHUYECKOTO Ha3HAYCHUS:

Ho sta kinaccudukainms He oTiauyaercst ctporocTbio. K 4mciy crenualbHbIX MOXHO, OTHECTH KapThl Yy4eOHbIE,
9KCKYPCHOHHBIE, CIIOPTHBHBIC M Apyrue. lHorna B ocHOBaHHWE AJS MOJAOOHOM Kiaccu(UKamMu KJIaayT Ha3HAuYCHHE
Kapr.

3.5 HomenkaaTrypa kapt

Homenknarypa — cucrema pasrpadkxu 1 0003Ha4eHHH TONOTpadUIecKrX IIAHOB U KapT.

B ocHOBY HOMEHKJIATYpHI KapT Ha TeppuTopun Poccuiickoit deneparyn 1mosioxkeHa MeXIyHapoHas pasrpadka JIMCTOB
kapTel MacmTaba 1:1 000000 (puc.5.6). It mosrydeHust OJJHOTO JIMCTa KapThl 3TOr0 MaciuTada 3€MHOW miap JemsT
MepHIMaHaMH1 1 NTapauIeJIIMH Ha KOJIOHHBI U psibl (T10sica).

Mepunuansl mpoBoAT yepe3 Kaxable 6°. Cuet kojoHH oT 1 g0 60 unetr ot 180° mepuauana ot 1 no 60 ¢ 3anaxa Ha
BOCTOK, IPOTHB 4YacoBOW CTpenkH. KOJIOHHBI COBHAgar0T ¢ 30HAMH MPSIMOYTOJbHOW pasrpadku, HO MX HOMEpa
ommyatoTcs poBHO Ha 30. Tax st 30HbI 12 HOMep KostoHHBI 42 (Tadu. 5.1).

[Tapamnenn npoBogsT gepe3 kaxasie 4°. Cuer mosicoB oT A 10 W HIeT oT 3KBaTopa K cepepy u ory (Tadm. 5.2).

B mepecedeHun Takux KOJIOHH M PAJOB (1osicoB) oOpasyroTcs sucthl kapT maciutaba 1:1 000 000. Homenkiatypa
OJTHOTO M3 TaKHX JIICTOB CKJIaJIbIBACTCS U3 OYKBBI psiia U HOMepa KosoHHbI: T-44, S-48. Pasmeps! Takoro nmcra 6° o
JIONITOTE M 4° 0 MUPOTE.

3.6  MacmrTadsl KapT

Ha mo6oit kapTe, cocTaBIeHHON B ONpEeICeHHON NPOEKLUH, CIICAYET pa3nyarh TPU Maciitada: 4YacTHBINH JTMHEHHBIH,
MacIiTab IUIOIa I, IIaBHbIN (OOIIHiA).
B ofmem cityyae yacTHBIM JIMHEHHBIM MacmTaboMm (MacmTaOoM JUIMH) Ha3bIBAaIOT INpees OTHOIICHHS OECKOHEYHO



Mayoro orpeska dc, B3ATOTO Ha IUIOCKOCTH B 33aJaHHOM NMPOEKIWH B NAaHHON TOYKE 0 JAHHOMY HAaIlpaBJICHHUIO, K
COOTBETCTBYIONIEMY OECKOHEYHO MaJIoMy OTpe3Ky dS Ha MOBEPXHOCTH MPH CTPEMIICHUH ITOCIIETHETO K HYITIO.
Macmrabom momaneii Ha3bIBaeTCsl OTHOIIEHHE OECKOHEYHO Majioi 00JIaCTH, OTPaHUYCHHON 3aMKHYTBIM KOHTYPOM,
B3SITOM Ha TUIOCKOCTH K COOTBETCTBYIOIICH OECKOHEYHO Majloi 00J1acTH Ha TIOBEPXHOCTH

I'maBHBIH (0OuIMif) MacmTad XapakTepU3yeT CTEIeHb YMEHBIICHHS 3€MHOH IOBEPXHOCTH TPH H300pa)keHHWH ee Ha
IUIOCKOCTH. DTOT Maclita® MpeACTaBIsieT HEKOTOpOE 3HAauYeHHE W3 YAaCTHBIX MAacIuTaOOB JUIMH WM XapaKTepu3yeT
CTEINeHb YMCHBIICHHS XapaKTEePHbIX JUHUH (cpeqHuit Mepunuas, skBatop). OH MOANKCHIBAETCS HAa KapTe ¥ HUKAKOTro
BJIMSTHUSL HA BEJIMYMHBI HCKa)KCHUH HE UMEET.

Jlexmust Ne 2.3 (4uaca)
Tema: «Knaccupuxkanus kaprorpaguyecKux npoeKumin»

1. Bompocsl Jeknuu:

11 [onsATHe 0 3eMHOM 3JUTUIICOHIE U cepe
1.2 Cucrema KOOpAMHAT HAa IOBEPXHOCTH DIUIUIICOUA U Chephl
13 [MonsiTus 0 KapTOrpahUuECcKoOi MPOEKINHU U CETKE
14 Krnaccudukanms kaprorpaduieckux npoexnui
2. JIutepaTtypa
1. Cwmanes, B. 1. T'eonesust ¢ ocHoBaMu kapTorpaduu v KapTorpaguyeckoro uepueHus : yayeOHoe mocobue s
cpenHero npodeccuoHansHOro odpasosanus / B. . Cmanes. — Mocksa : U3matensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Maxkapos, K. H. UmxeHepHas reofe3us: yIeOHHK U1 cpeaHero npodeccuonansHoro obpasosanms / K. H.

MaxkapoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3patensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpoxuyToB, A. JI. OcHOBHI TOnoTpaduy : y4eOHHK IS CPeTHETO PO ecCHOHATBHOTO 00pa3oBaHus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeii penakiueii A. JI. BoctpoknyroBa. — MockBa :
Wznatenscro FOpaiir, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcrt : anexkrponnslii / OOpazoBarenbHas
matdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/
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3. Kparkoe conep:xanue BOIpPocoB

3.1 TlousiTHe 0 3¢MHOM JJLIUIICOUIE U chepe

W3BecTHO, uTO 3eMJst ImapooOpasHa, T.e. He obOsamaeT GopMoi uacanbHOro mniapa. Ourypa ee HempaBWIbHA, H, KaK
BCSIKOE Bpallfaroleecs TejI0, 0Ha HEMHOTO CIUTIOCHYTa y 1MoitocoB. KpoMe Toro, n3-3a HEpaBHOMEPHOTO paclpeieNneHus
Macc 3eMHOI'0 BEIeCTBa M TEKTOHUUECKHX AedopMaliii 3emiisi UMeeT OOLIMPHBIE BBITYKIOCTH M BOTHYTOCTH. B cuity
9TOr0 3EMHYIO IIOBEPXHOCTh 3aMCHSIOT HEKOTOPOW TMPaBIIBHOH IOBEPXHOCTHIO, KOTOpash HOCHUT Ha3BaHUE
MOBEPXHOCTH OTHOCHMOCTH.

3eMHOW 3JUIMTICOMA — 3TO AJUIUIICOH] BpAIIECHHUS C MaJbIM C)KaTHEM, pa3Mepbl KOTOPOTO BEIOPAHBI TaKUM 00pa3oM,
YTOOBI JUIsI 33JAHHOM TEPPUTOPUN OH HAUMEHEE YKIIOHSIICS OT reouaa. [Ipu 3TOM MojararoT, 4To MIOCKOCTh 3KBAaTOpa U
LEHTP DJUIMIICOUIa BPALLEHHUS COBIAAAIOT C IUIOCKOCTBIO SKBATOpa U LEHTPOM Macc 3eMiu. Takoi 3eMHOW 3JUIMIICOU
WHa4Ye Ha3BIBAIOT PeepeHII-IIUTHIICOUIIOM.

DnHIcou1 BpaieHus oodpasyercst BpameHueM sutunca PnE1PsE, Bokpyr momsiproit ocu PnPs (puc. 1). Toukm Py, Ps
ABJIAIOTCA, COOTBETCTBCHHO, CEBEPHBIM M IOKHBIM IIOJIFOCAMHU SJUIAIICOUIA. Ounn MOJIy4aroTCsa CCUCHUEM OCHU PNPS
MTOBEPXHOCTH 3JUTUIICOUIA.

3.2 Cucrema KOOpAMHAT HA MOBEPXHOCTH IIUNICONIA U chepbl

[TonokeHre TOYKHM Ha TOBEPXHOCTH JIUIMIICOMJIA MOXKET OBITh ONpENENICHO B TOM WM MHOH CHCTEME KOOpAMHAT.
OcHOBHas cucTeMa KOOpJHHAT — reorpaduyeckas ¢ @, A

I'eorpaguueckas mupora (¢) ecTh Yroia MEXAY IUIOCKOCTBIO 3KBaTOpa M HOpManbio OM (oTBecHast JIMHUS) TEKyLIeH
touku M. upota mensiercs ot 0 go 90°.

l'eorpaduueckas nonrora (L) ecTh ABYTPaHHBIA YIrosl MEXAy IUIOCKOCTSIMH HaydaJlbHOTO MEpHAMaHAa W MepHauaHa
texkymeil Toukn M. Jlonmrota msmensercs or 0 mo 180° Ha 3amam W BOCTOK OT HadaibHOrO Mepuamana. [lpm
KapTorpa(uyecKnux pacuerax 3amagHble JOJITOTEI OEpPyTCs CO 3HAKOM «MHUHYC», BOCTOYHBIE — CO 3HAKOM «ILITIOC).
Kpome paccMoTpeHHOM CHUCTEMBI KOOPJWHAT, CYHIECTBYET LENbIA s APYTUX, HUCIOIB3YEMBIX B MaTeMaTHYECKOM
KapTorpadum:

- IPSIMOYTOJIbHAS ChEePONANIECKas;
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- ceprdeckas OJSPHAS U Ap.

Ioj KOOpAMHATHBIMU JIMHUSMH CJIEIyeT MOHUMATh TEOMETPUYECKUE MeCTa TOYEK, JUIsi KOTOPBIX OJHA M3 KOOPAWHAT
nocrosinHa. Hampumep, napauiesb eCTh FeOMETPHYECKOe MECTO TOYEK PaBHBIX MIHMPOT (¢ = CONSt), a MepuanaH ecth
reOMETPUYECKOE MECTO TOYEK PAaBHBIX J0JTOT (A = cONst).

3.3 Tlonsarus o kaprorpaduyeckoii NPOeKINU U ceTKe

IMon xaprorpaduueckoil npoekueld MNOHMMAEeTCs MAaTeMaTHYECKH OIpEeAeIeHHOE OTOOpaKeHHE IOBEPXHOCTH
9IUIMIICOM A WK mapa (T100yca) Ha IUIOCKOCTh KapThl.

[Ipu 3TOM BBIIONHSIOTCS CIIEAYIOIIUE TPEOOBAHUS:

- TOYKE, B35TOI Ha MOBEPXHOCTH, COOTBETCTBYET OJTHA ¥ TOJHKO OJIHA TOYKA Ha IUNIOCKOCTH U HA00OPOT;

- 6ECKOHEYHO MaJoMy IEePEeMEIICHNIO TOYKH Ha TOBEPXHOCTH COOTBETCTBYET Takke OCCKOHEYHO MaJloe TIepeMeIIeHNe
TOYKH Ha TUIOCKOCTH B HA000POT;

- COXpaHseTCs HAIpaBJIeHNE 00X0/1a KOHTYPOB Ha IMTOBEPXHOCTH M HA IIOCKOCTH.

IToBepxHOCTH 3¢MHOTO IIapa HEJb3s pa3BEPHYTH Ha INIOCKOCTH KapThl 0€3 HCKAKCHHH.

® MCKaXCHUS IITH

® MCKa)KeHMS IJIOIA/Ieii- YKIOHeHne MaclITada MIomaan OT eAUHHIEL, T.e. P-1

® MCKaXCHHUS YTJIOB- YIBOCHHOE HAHOOJbINIee HCKAKCHNUE HATIPABIICHHUH, T.€. 21

e ycKaxxeHus: popm

Jlrobast OeCKOHEYHO Majias OKPY>KHOCTb Ha Inape (JUIMIICOM/IE) MPEJCTaeT Ha KapTe OECKOHEYHO MaJIbIM 3JUIHIICOM —
€r0 Ha3bIBAIOT JUTUIICOM UCKAKEHUN (MHAUKATPHUCA).

B psine npoexuuii CymecTBYIOT JMHUU M TOUKH, TJ€ UCKAXKECHUS OTCYTCTBYIOT U COXPaHAETCs IJIaBHBIM MaciiTad KapThl
— 3TO JMHUHU U TOUKH HYNEBBIX MCKakeHHH. [[ng Hanbosee ynoTpeOUTENbHBIX MPOEKIUN CYIIECTBYIOT CHEIMaIbHbIC
BCIIOMOTATEIbHBIC KapThl, HA KOTOPHIX IOKA3aHBI 3TH JIMHUU W TOYKH, a KPOME TOTO MPOBEICHBI U3OKOJBI -JTHHUU
PaBHBIX UCKa)KEHUH JUTHH, TUIOMIAACH, YIIIOB WK (GOpM.

Kaptorpadmueckas ceTka — 3TO H300pakeHHE Ha KapTe JTUHUN MEPHIUAHOB U Mapajuieseil (reorpagmueckon ceTKm),
OTpaKaIOMIKUX 3HAYCHHS TOJTOT, CYET KOTOPBIX BEIETCSA OT HAYAIBHOTO [ pHHBHUCKOTO MEpHIUaHa, U MIHPOT, KOTOPHIE
OTCYHTBIBAIOTCS OT SKBATOPA.

- CeTka MpSAMOYTOIBHBIX KOOPAWHAT (MPSAMOYTOJBHAS CeTKa) — CTaHAApTHAs CHCTEMa B3aWMHO NEPICHIUKYISIPHBIX
JUHUN, NPOBEACHHBIX Yepe3 paBHbBIE PACCTOSHUA, HalpUMep dYepe3 OIpeesIeHHOE YHCJIO KHIOMETpOB (OTCIOAa
Ha3BaHUE KAJIOMETPOBAs CETKA).

- Certka-ykazatenpHulla — Jro0as ceTka Ha KapTe, NMpeJHa3HaueHa| Uil yKa3aHUS MECTOMOJOXEHHs W TOHCKa
00bekTOB. S4elku Takoil ceTku 00o3HayaroTcsi OykBamu U Ludpamu (momyctuM, B-3), 310 ynoOHO Al OTHICKaHUS
00BEKTOB IO UX HA3BAHHSIM.

3.4 Kaaccudpukanms kaprorpaduiecKux npoekumi

Bce kaprorpaduuecknue nNpoeKnuu KIacCUPHUIUPYIOTCS MO PsAAY MPU3HAKOB, B TOM YHCIIE, M0 XapakTepy MCKaKEHHH,
BUJly MEPH/IMAHOB M Tapajuiesiell HOpMabHOW KapTorpaduieckol CeTKH, MOJI0KEHHIO TIOJII0Ca HOPMAIBHONW CHCTEMBI
KOOpJIMHAT.

1. Knaccudukanust kaprorpaduyeckux IPOSKIHHA 10 XapaKTepy UCKaKESHUIL:

a) paBHOYTOJIbHbIE, WJIN KOH()OPMHBIE OCTaBISIOT 0€3 UCKaKeHUI YIibl U (OPMY KOHTYPOB, HO HMEIOT 3HAYHUTEIILHbIC
HCKa)KEHUS IIOIae. DneMeHTapHas OKPY>KHOCTh B TAKHX MPOEKIHSIX BCET/Ia OCTAETCS OKPYKHOCTHIO, HO pa3Mephl
€€ CHJIbHO MEHSIoTc. Takue MpoeKIHH 0COOCHHO YAOOHBI IS ONpeieieHUs HalpaBJIeHHH U MPOKIAJKH MapIIpyTOB
0 33JJAHHOMY a3UMYTY, TI0O3TOMY HX BCET/Ia UCIIOJIB3YIOT Ha HABUTaIIMOHHBIX KapTax.,

6) paBHOBENMKHE, WIM HKBHUBAJICHTHBIC - COXPAHSIOT IUIOMAAM 0e3 HMCKaKEHWH, OJHAKO Ha HUX 3HAYUTEIbHO
HapymieHsl yriibl U (opMmbl, Y4TO OCOOEHHO 3aMeTHO Ha OONbIMX TeppuUTOpHsxX. Hanmpumep, Ha Kapre Mupa
MPUITOJISIPHBIE O00JIACTH BBITJISAAT CHJIBHO CIUTIONIEHHBIMH. ODTH TPOCKIMH MOTYT OBITh ONHCAaHBl ypaBHEHHSIMH B
XapaKTepUCTHKaX BHUJIA..

B) PaBHOIIPOMEXYTOUHBIE(9KBUIUCTAHTHBIE).

B 3Tux npoekuumsax JMHEHHBIH MacmTad 1Mo OJHOMY M3 TJIaBHBIX HAINPABJIEHWH MOCTOSHEH M OOBIYHO PaBeH I M.
KapThl, T. €. UMeeT MecTo 6o a = 1, mubo b = 1;

T) IPOU3BOJILHEIE.

He coxpaHsOT HE YTJI0B, HY TUIOIIAACH.

2. Knaccudukanus kapTorpaguaeckux MpoeKIuii o Croco0y MOCTPOSHUS

BcemomorarenbHEIMH TOBEPXHOCTSIMH IIPH TIEPEX0/e OT JIUIMIICOMJA WM IIapa K KapTe MOTYT OBITh IUIOCKOCTb,
LIJIMHAP, KOHYC, CEPUsi KOHYCOB M HEKOTOPBIE IPYTHe FeOMETPUIECKHe (DUTypBbI.

1)Lunuaapryeckre MPOeKIMH — TNPOSKTHPOBAHKE IIapa (JUIMIICOMAA) BEJETCS Ha MOBEPXHOCTh KacaTeIbHOTO WIIN
CEeKYILEero LMINHIPA, a 3aTeM ero O0KOBasi MIOBEPXHOCTH PAa3BOPAYMBACTCS B IIOCKOCTB.

Y coBHBIE TPOSKIMN — HPOEKIHH, ISl KOTOPBIX HEIb3sl HOA00paTh MPOCTHIX TEOMETPUYECKUX aHaiIoroB. VX crposr,
UCXOAS U3 KaKuX-JIMOO 3aJaHHBIX YCIIOBHUH, HallpuMep >KeNaTeJIbHOr0 BU/A TeorpaMiecKoi CeTKH, TOTO MM HHOTO
pacnpezeneHuss UCKaXXeHUH Ha KapTe, 3aJaHHOTO BUJIA CETKH U Jp., NOIyYSHHBIE IyTeM MpeoOpa3oBaHus OJHOM WK
HECKOJIKUX CXOIHBIX MIPOEKLIHUI.

[ceBnonumuHAPHUYECKUE MTPOSKINH: HapauIeNId N300pakaroTcs NMPSIMBIMU HapaJUICIbHBIMA JTMHUSIMA, MEPHIUAHBI —
KPUBBIMH JIMHUAMH, CHMMETPUYHBIMH OTHOCHUTEIBHO CPEIHETO MPSIMOJIMHEHHOTO MEpHAMAaHAa, KOTOPBIA Bcerga
OPTOrOHAJICH MapasuIeisiM (IPHUMEHSIIOT U KapT MUpa U THXOro OKeaHa).

a) Hopmamphas (mpsiMas) IWIMHIpPWYECKAs - €CIIM OCh ITWJIMHIpPA COBMANAeT C OCHIO BpalleHHs 3eMJIH, a €ero



MOBEPXHOCTh KacaeTcs Iapa o 3KBaTOpy (MM CedyeT ero mo mapamurensMm). Torma Mepuananbl HOPMaJIbHOH CETKH
NPEACTAIOT B BUAE PABHOOTCTOSIIUX MapalielIbHbIX MPSAMBIX, a Napajeld — B BHIE NPAMBIX, NEPIEHAUKYISIPHBIX K
HUM. B Takux mpoeKnusx MEHbIIE BCEr0 NCKaKCHNH B TPOITMUECKHUX U IPUIKBATOPHAIIBHBIX 00TaCTSIX.

6)nonepeyHas NUIMHAPHYECKAs MPOCKIMS - OCh IMIMHAPA PACHONIOKEHA B IIIOCKOCTH 3KBaTopa. LlmnuHap kacaercs
mapa 1o MepHauaHy, NCKaKeHUS BJOJb HET0 OTCYTCTBYIOT, U CJIEA0OBATENIBHO, B TAKOW MPOCKINU HanOOJIee BBITOIHO
n300pakaTh TEPPUTOPHH, BBITSIHYTHIE C CEBEPa Ha OT.

B) Kocasl IMJIMHpUYECKast - OChb BCIIOMOTaTEeNIbHOI'O LIMIMHIPA PacIoIoKeHa MO YIJIOM K IIIOCKOCTH 3kBatopa. OHa
yo0OHa /TSI BBITSIHYTBIX TEPPUTOPHI, OPUEHTHPOBAHHBIX Ha CEBEPO-3aIlajl WIIM CEBEPO-BOCTOK.

2)Konnueckue npoekuun — IMOBEPXHOCTh Iapa (3JUIMICOUAA) MPOEKTUPYETCS Ha MOBEPXHOCTh KacaTEeJIbHOIO HIIU
CEeKYILEro KOHyca, I0CcjIe Yero oHa Kak Obl pa3pe3aeTcs 1o o0pa3yoliell 1 pa3BopaunBaeTcst B INIOCKOCTb.

Paznuygarot:

® HOPMAJBHYIO (MPAMYI0) KOHHYECKYIO MPOEKIHI0, KOrJa OCh KOHyca COBMNAJAcT C OChIO BpAlICHUS 3eMIIH.
MepuauaHsl IPEICTAaBIAIOT COOOM NPSMBIE, PACXOSIINECS U3 TOUKH MIOJF0CA, a Mapajuled — IYI'H KOHLIECHTPHIECKUX
OKpykHOCTeH. BooOpaxkaeMblif KOHYC KacaeTcs 3eMHOTO IIapa UM CEeYeT ero B pailOHe CPEeTHHX IIHUPOT, MMOSTOMY B
TaKOW MpOEKIMH yao0Hee Bcero kapTtorpaduposats tepputopun Poccun, Kanamer, CIIA, BHTAHYTHIE C 3amaja Ha
BOCTOK B CPEIHUX IIUPOTAX.

e [IONIEPEUHYI0 KOHMUYECKYI0 — OCh KOHYCa HEKUT B IIOCKOCTH 3KBaTOpa

® KOCYI0 KOHHUECKYI0 — OCh KOHYCa HaKJIOHEHa K IUIOCKOCTH 3KBaTOpa.

[IceBnokOHMYECKHE TPOEKIMH — TaKHe, B KOTOPBIX BCE Mapajie]d H300paKaroTcsi MyraMd KOHLEHTPHYECKUX
OKpY’KHOCTEH (Kak B HOPMaJbHBIX KOHWYECKHX), CPEAHUI MepHIUaH — HpsMas JIUHHS, a OCTaJbHbIE MEPUIHAHBl —
KpHBBIE, IPUYEM KPUBU3HA UX BO3pAcTaeT ¢ yAaJeHHEM OT cpelHero mepuauana. [Ipumenstorcs mis xapt Poccun,
EBpaszuu, Ipyrux MaTepuKoB.

[TonMkoHNYECKHE TPOEKIMH — MPOEKLHUH, MOJTydacMble B pe3ylbTaTe MPOESKTUPOBAHUS Imapa (SIUIMIICOMIA) Ha
MHOXECTBO KOHYCOB. B HOpPManbHBIX MOJMKOHMYECKHX MPOEKIMAX Mapalend MNpeACTaBICHbl JyraMu
SKCLHEHTPUUYECKUX OKPYXKHOCTEH, a MEpUAMAaHbl — KPHUBBIE, CHMMETPUYHBIE OTHOCUTEIBHO MPSIMOIO CpPEIHErO
MepuanaHa. Yarie BCEro 3TH NPOEKIUH IPUMEHSIOTCS I KapT MHUpa.

3)AsuMyTanpHBIE TMPOCKIWH — IIOBEPXHOCTH 3E€MHOrO Iapa (3IUIMICOMIA) MEPEHOCHUTCS Ha KacaTeIbHYIO WU
CEKyIIyI0 IJIOCKOCTh. ECIM IUIOCKOCTh MEPHEeHIUKYJSpHA K OCH BpallleHHs 3eMIH, TO IOJy4yaeTcs HopMaslbHas
(monsipHas) asuMyTalbHAs MPOCKUUSA. B  3THX MOPOCKIMIX Mapajule]d HM300pakaroTCs  OIHOICHTPOBBIMU
OKPY>KHOCTSIMH, MEPUIUAHBI — IYYKOM MPSAMBIX JIMHUN C TOYKOW CX0/1a, COBMAAIOIIEH C IEHTPOM Mapasuieneil. B aroi
MPOEKLUH BCET/Ia KapTOrpadupyIoT MOJIsipHbIe 00JIaCTH HallIeH U IPYTUX IUIaHeT.

4)MHororpasHble IPOEKIIMH — MPOEKILUH, NOoJIydyaeMble IIyTeM MPOEKTHUPOBAHUS IIapa (JUIUIICOHA) HAa MOBEPXHOCTD
KacaTeJIb-HOr0 WJIM CEKyIero MHOrorpaHHuka. Yamie Bcero Kaxkias IpaHb IPEACTaBIseT CO00il paBHOOOYHYIO
Tpamnenuro.

5) Knaccudukarnus kaprorpapuaecknx MpOeKIHi 110 MOJI0KEHHIO MOII0ca HOPMAIBHONH CHCTEMBI KOOPAWHAT

B 3aBucHMOCTH OT NOJIOKEHHS NOJIIOCA HOPMAIIBHON CUCTEMBI P, Bce MpOeKIuK MOApa3aAeNsatoTCs Ha CIEeAYONIHe:

a) IpsIMBbIE WM HOPMAJIbHBIE — TIOJIFOC HOPMAIBHON cucTeMBbl P, coBnagaer ¢ reorpaguaeckum moiarocoM (@, = 90°);

6) momepeyHble WJIM 5KBAaTOPHANIBHBIE — IIOJIOC HOPMAJIBHOW CHCTEMBI P, JIEKHT Ha MOBEPXHOCTH B IUIOCKOCTH
aKkBartopa (¢, = 0°);

B) KOCBI€ WJIM TOPU30HTAJIBHBIE — MOJIOC HOPMAJIBHON CHUCTEMBI P, pacmosnaraercs Mexay reorpaguyeckuM MoJF0COM U
skBaropoM (0° < @, <90°).

Jlexmus Ne 2.4 (4 yaca)
Tema: « Buabl kapt u ux opopmiienue»

1. Bompocsl JeKnuu:
1.1  Kaprorpadudeckas CEMHOTHKA
1.2  S3BIK KapTHI
1.3 YcioBHBIE 3HAKH U BUIBL.
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3.Kparkoe coiep:kanue BOIpOCOB

3.1 KapTorpaduyeckas ceMHOTHKA.

Hcnonp3oBaHue yCJIOBHBIX 3HAKOB — OCHOBHOE CBOWCTBO, OTJIMYAIOIIEe KapTy OT MHOTHX JPYrux TIpaduueckux
MoJIeJIel, TaKMX KaK a3po-H KOCMO-CHUMKH, TTaHOpaMbl ¥ TA. CEMHUOTHKA BKJIIOYAET TPYU OCHOBHBIX pasJielna;

a) CHHTAaKTHKa — HM3y4YaeT MpaBWiIa MOCTPOSHHS M YNOTPEOJICHWS 3HAKOBBIX CHCTEM, MX CTPYKTYypHbIE CBOMHCTBa,
TrpaMMaTHKY S3bIKa KapThl;

0) ceMaHTHKa — UCCJIEIYET COOTHOIICHHS YCIIOBHBIX 3HAKOB C CAMHMH O0TOOpaKaeMbIMH OOBEKTaMH U SIBICHUSIMH;

B) IparMaTtuka — HM3ydaeT MH(GOPMAIMOHHYIO LIEHHOCTh 3HAaKOB KaK CpEJCTBA KOMMYHHKAIlMM U OCOOCHHOCTH HX
BOCHPUSTHS YUTATEISIMA KapThI.

Hcnonp3oBaHme yCIOBHBIX 3HAKOB MO3BOJISET:

a) MMOKa3bIBaTh peabHbIC H A0CTPAKTHBIC O0BEKTHI (HAIIPUMEP BBICOTY CHEXHOTO IIOKPOBA);

0) m300paxkaTh OOBEKTHI, HE BUANMBIC YEIIOBEKOM U Jake HE BOCIIPHHUMAEMbIE OpTraHaMH{ YyBCTB (TPaBUTAIIMOHHBIE U
MarHUTHBIE TTOJIST);

B) IepelaBaTh BHYTPCHHHE XapaKTEPUCTHKA OOBEKTOB, HX CTPYKTYpy (00BbEM U CTPYKTYPY NPOMBIIIIEHHOTO
MPOU3BOJICTBA, COCTaB HACEJICHHUS);

T') OTpaXkaTh B3aUMHBIE OTHOIICHHS OOBEKTOB: MOPSAAOK M UEPApXUI0, Pa3iIM4Ke, COMOMYMHEHHOCTh (Teorpaduieckas
crparurpadus);

) TOKa3bIBaTh TUHAMUKY SIBICHUH U MPOLECCOB (M3MEHEHHE CTOKA B peuH OacceiHax Mo Mecsam);

€) CHJIBHO yMEHBLIATh W300pakeHHE (Ha MEIKOMAacIITaOHOW KapTe BMECTO MOKa3a OT/AENbHBIX JOMOB M KBapTaJoB
MOXHO KPY’>KKOM 0003HauUTh BECh HII).

YcnoBHbIE 0003HAUCHHMS AENATCS Ha TPH OCHOBHBIE TPYIIIIBI:

a) BHeMacIITaOHble WM TOYEYHbIC, KOT-€ NPHM JUI TO0Ka3a OOBEKTOB, JIOKAJTH30BAHHBIX B ITyHKTax — TOpOAA,
BHEMACIITA0HOCTh BBIPAKAETCS B TOM, YTO UX pa3Mephl Ha KapTe 3HAYUTEIBHO MPEBOCXOAAT HCTHHHBIE Pa3MepBI;

0) nuHEHbIe, UCH I TMHEHHBIX 0OBEKTOB — PEK, AOPOT, rpanuil. OHM MacIITaOHbI MO JAJHMHE, HO HE 110 IIHPHHE;

B) IUIOIIAHBIC — AT 0OBEKTOB, COXPAHIOMINA Ha KapTe pa3sMephl U OYEPTaHMS — JIECHBIE MACCHBBI, 03€pa, IIOUYBCHHBIC
apeasibl, 5TH 3HaKH 0OBIYHO COCTOSIT M3 KOHTYpa U 3all0JHEHUS U MO3BOJISIIOT ONPENEIUTh TUIONIa b 00bEKTa.

3.2 SI3BIK KapThbl

Crnoco0bl  kapTorpauueckoro M300pakeHHs - CHUCTEMbl YCIOBHBIX O0O3HAYeHWH, NMpPUMEHSEMbIe JUIA Hepenadu
00BEKTOB M SIBIICHHUH, pa3INYaloIIXCsl XapaKTepOM IPOCTPAHCTBEHHOMN JIOKAIHU3AIMN M Pa3MEILCHNUSI.

Hcnons3oBaHue YCIOBHBIX 3HAaKOB — OCHOBHOE CBOMCTBO, OTJIHMYAIOLIEEe KapTy OT MHOTHMX APYIHX TpaduuecKux
MoJieriel TakuX, (a3po- 1 KOCMUYECKHE CHUMKH, TAaHOPaMBbl, IEeH3aXn).

3HaKH Ha KapTe — 3TO 3PUTENILHO BOCIIPHHUMAEMBIE SJIEMEHTHI H300paXKeHHs], YCIOBHO MPEJICTABIIAIONINE IPOLIECCH U
SIBJICHUS OKPYXKAIOLIET0 MUPA, UX MECTOIOJI0KEHHE, KAYECTBEHHbIC W KOJIMYECTBEHHBIE XapaKTEPUCTHUKH, CTPYKTYPY,
JUHAMHKY 7 T.I1.

Pa3pabatsiBaeT 3bIK KapThl pa3aen KapTorpapuu CeMHOTHKA.

SI3BIK KapThl — 3TO UCIOJb3yeMas B KapTorpaduu 3HaKoBasi CHCTeMa, BKIIIOUAIOIAs YCIOBHbIE 0003HAYEHUsI, CIIOCOOBI
M300paKeHHs1, TPaBUIIA UX IOCTPOCHHUS, YIIOTPEOJICHHSI ¥ YTEHHSI TIPH CO3JJAHUH U MCIIOJIb30BaHUH KaprT.

MO>KHO BBIZICTUTH B A3bIKE KapTHI JABA CJIOS (IIOIBA3BIKA):

- OTpakaeT pasMellleHne KapTorpadupyeMblx OOBEKTOB, WX MNPOCTPAHCTBEHHYIO (DOpMY, OpHEHTAIMIO, B3aUMHOE
MOJIOKEHUE

- COJepXKATeNbHYI0 CYIIHOCTh 3THUX SBICHUH, WX BHYTPEHHIOIO CTPYKTYpY, KadeCTBCHHBIE M KOJIMYECTBEHHbIE
XapaKTEePUCTHKH.

I'maBHBIE GYHKINHM S3bIKA KAPTHl — KOMMYHHUKATHUBHAS, T.€. IEpeAaya HEKOTOPOro oobeMa HH(GOPMAIIMK OT CO3aTels
KapThl K YUTATEJII0, ¥ IT03HABATENbHAsi — I10Jy4eHHE HOBBIX 3HAHHUH 0 KapTorpadupyeMoM oObeKTe.

3.3 YciaoBHBIC 3HAKH M BHADI.

YcnoBHBIE 3HAKH — 3TO rpad)uyeckre CHMBOJBI, C ITOMOIIBI0 KOTOPBIX Ha KapTe IMOKa3bIBalOT (0003HAYAIOT) BHI
00BEKTOB, NX MECTOIOJIOKEHHE, (POpMY, pa3Mepsl, KAUeCTBEHHBIE U KOJIMYECTBEHHBIE XapAKTEPUCTUKH.
Hcnonp30BaHne yCIOBHBIX 3HAKOB ITO3BOJISET:

® [IOKA3bIBaTh peaJbHbIE M AOCTpaKTHbIE OOBEKTHI (HAIpUMEp, BBICOTY CHEXXHOTO IOKPOBA, WHIEKC
KOHTHHEHTAJIEHOCTH KJIMMara);

e 1300paxkaTh 00BEKTHI, HE BUMMBIE Y€JIOBEKOM (TPaBUTAIL[MOHHBIE M MAarHUTHBIE OIS U 1IP.);

e riepesiaBaTh BHYTPEHHHE XapakTePUCTHKH W CTPYKTYpPY OOBEKTOB (00BEM U CTPYKTYpy IPOMBIIUICHHOTO
MPOM3BOJICTBA, COCTaB HACEJIECHUs U JIIp.);

® OTpaXKaTh B3aMMHBIE OTHOUIEHHs OOBEKTOB: TOPSAAOK M HEpapXuio, MPONOPIHMOHANBHOCTh, Ppa3jnyue,
COTIOJYMHEHHOCTD (HampuMep, reojiorudeckas crpaTurpadus);

® [TOKA3bIBATh JUHAMUKY SIBICHUI U NIPOIECCOB (M3MEHEHHE CTOKA B PEUHBIX OacceiiHax Mo Mecsam);

® CIUIbHO YMCHBIIATh M300pa)KeHHE (Ha MEJKOMACIITa0HOM KapTe BMECTO MOKa3a OTACNBHBIX JOMOB M KBapTaJOB
MOXHO KPY’KKOM 0003Ha4UTh BECh HACEJICHHBIN ITyHKT).

YcnoBHbIE 0003HAUEHHS, TPUMEHIEMbIE Ha KapTax, MOAPa3CIsIIOT Ha TPH OCHOBHBIC IPYIIIBI:



* BHEMacIUTa0HbIC, WM TOYEYHBIC, KOTOPBIC HCIIONB3YIOT U1 II0Ka3a OOBEKTOB, JIOKAIN30BAHHBIX B ITyHKTaX,
HarmpuMep HE(PTAHBIC MECTOPOXKICHMS WM TOpPOJa Ha MEIKOMAacIITaOHBIX KapTax. BHemacmraOHOCTh 3HAKOB
MPOSIBISIETCST B TOM, YTO HMX pa3Mepbl (ECIM WX BBIPA3UTh B MacIUTabe KapThl) BCETZAA 3HAYUTENBHO MPEBOCXOISIT
HCTHUHHBIC pa3Mepbl 00BEKTOB HA MECTHOCTH;

* JINHEHHBIE, UCTIOIB3yEMbIC IS OTOOPAXKCHUS IMHEHHBIX 00BEKTOB: PEK, JOPOT, TPAHHMI], TEKTOHHYECKHX Pa3JIOMOB H
T.11. OHU MacIITaOHBI 10 JUIMHE, HO BHEMACIITAOHBI 110 IIUPUHE;

* IUIOLIAJHbIC, TPUMEHIEMBbIC JUIi OOBEKTOB, COXPAHSIONIMX Ha KapTe CBOM pa3Mepbl M OUYEpPTaHUs, HAIpUMEp JUIs
JIECHBIX MacCCHBOB, 03€p, TOYBCHHBIX apeajioB M Jp. Takue 3HaKH OOBIYHO COCTOSIT M3 KOHTYPa M €TO 3arojHEeHUs, HU
BCer/la MacIUTaOHbI U TO3BOJISAIOT TOYHO ONPEJIENUTD TUIOMaab 0ObEKTOB.

3Ha4uKu

Crnoco0 3HAYKOB IPUMEHSIOT UIsl 1OKa3a OOBEKTOB, JIOKAIN30BaHHBIX B ITYHKTaX M OOBIYHO HE BBIPAXKAIOLIMXCS B
Macmrade KapThl. TO MOTYT OBITH HacEJICHHBIC IyHKTBI, MECTOPOXK/ICHHUS TIOJIE3HBIX MCKOMAEMBIX, MPOMBIIICHHBIE
NPEANpPUATHS, OTACIBbHBIE COOPYXXCHHUS, OPUEHTHUPHl HAa MECTHOCTH M T.NI. 3HAUKM IO3BOJIAIOT XapaKTepH30BaTh
Ka4eCTBEHHbIC U KOJINYECTBEHHbIE OCOOCHHOCTH OOBEKTOB, HX BHYTPEHHIOIO CTPYKTYDY.

JInHelinble 3HAKH

OT0T crocod UCTOIB3yeTCs A M300paKCHUS PeabHBIX WIH a0CTPAaKTHBHIX 0OBEKTOB, JIOKAIM30BaHHBIX Ha THHHUAX. K
HUM OTHOCSTCSI, HampuMep, OeperoBble JIMHHUHU, Pa3IOMBI, JOPOTH, aTMoc(hepHble (GPOHTHI, aJAMHUHHUCTPATHUBHBIC
rpaHulpbl. Pa3HBI PUCYHOK M LBET JMHEHHBIX 3HAKOB IIEPEalOT KaueCTBEHHBIE U KOJMYECTBEHHBIC XapaKTEPUCTHKU
00BEKTOB: THUI OEperoBol JIMHWM, TIyOHWHY 3aJIOKEHHUs pPa3JIOMOB, YHMCIO KOJIEH J>XEJIEe3HOW JOpOrH, TeIUible U
XOJIOJHbIE (PPOHTHI H. T.II.

N3onvnaun

W3onuHuM - JTUHUM OJIMHAKOBBIX 3Ha4YeHWIl Kaprorpadupyemoro nokaszartens. Croco0 HM30IMHUI TpUMEHSeTCs s
M300pakeHNsT HETIPEPHIBHBIX, IUIABHO M3MEHSIOIMXCS SBICHUH, o0pasyomux ¢usndeckue mois (pensed, naBieHue,
Temniepatypa). OHU n300pakaroTcs TOPU3OHTAIAMH (M30THIICAMH, N300apaMu, H30TEPMaMN).

[ceBnonzonann

W3onuHNN HEpEeaKO MPUMEHSIOT [UIS SBICHUH, He 00/1a1alonX HEIPEPHIBHOCTHIO, CINIONIHOCTBIO U TUIaBHOCTEIO, T.€.
He SIBISIIOIIMXCS HA CaMOM Jelie NOJMSIMH. B 3ToM ciydae pedp HAET O ICEBAOM3OJIMHMAX, T.€. H3OJIHMHHSX,
0TOOPAXKAIOIINX PACTIPENICIICHNE AUCKPETHBIX 00BEKTOB. TaKkoBbI, HAPUMED, NICEBION30IMHUY ITIOTHOCTH HACENICHNS,
pa3MelleHre KOTOpOro, KOHEYHO Jke, He 00pa3yeT CIUIOIIHOTO TIOJIs, IICEBJOW30JIMHUM DPACIaxaHHOCTH WIH
3aJIECEHHOCTH W T.I. VX Bceraa NpoOBOJSAT Ha OCHOBE HHTEPIOJSIMU KAaKUX-THOO pacyeTHBIX CTaTUCTHYECKUX
Mokaszareiel IIOTHOCTH, MHTEHCHBHOCTH pacIpeleleHHs] OOBEKTOB, MOIYYEHHBIX B sUCHKax peryaspHOM HIu
HEPETryJIIPHOU CETKU.

KavectBennsiit pon

Crnoco6 kadecTBEHHOTo (OHa TPUMEHSIOT JUIi [I0Ka3a KadeCTBEHHBIX pPA3MMYUH  SIBICHWH  CIUIOMIHOTO
pacnpocTpaHeHusl M0 BBIAEICHHBIM paioHaM, OOJIaCTSAM WM JAPYTUM €AMHHUIAM TEPPUTOPHAIBHOTO JENeHUS. DTOT
CIoco0 caMbIM TECHBIM 00pa30M CBSI3aH € KIacCH(UKAIMOHHBIM MOJIpa3/ieIeHHeM TeppuTopHH, ee nuddepeHunanneit
MO0 KaKOMYy-TMOO TMpW3HAKy, C THIOJOTHYECKHMM paliOHMPOBAHWEM, HAlpHMEp C BBIICICHHEM pailoHOB
CEITbCKOXO3SIMCTBEHHOH ClIeNnaTN3aliy, JaHAMA(TOB, TUIIOB TOYBEHHOTO TIOKPOBA, PACTUTEIBHBIX aCCONUANNH.
KommgectBennslit poH

Crnoco0 KOJMYECTBEHHOro (OHA NPUMEHSIOT JUIs IepeAadd KOJIMYECTBEHHBIX pa3jIM4YMi SBJICHUH CIJIOIIHOTO
pacmpoCcTpaHeHuss B TpejeiiaX BbIICICHHBIX paiioHOB. [10700HO KaueCTBEHHOMY (OHY OH BCEraa COMpPSDKEH ¢
palloHHMpOBaHHEM, HO IO KOJMYECTBEHHOMY mpu3Haky. Okpacka WM IITPUXOBKA BBIMOJHAIOTCS MO IIKane, T.€.
HMHTCHCUBHOCTH BO3pacTacT WIH y6bIBaeT B COOTBETCTBUM C HU3MCHCHHCM IIPpHU3HAKa. HpI/IMepaMI/I HCIIOJIb30BAHUA
KOJIMYECTBEHHOT'O (DOHA MOTYT CIIY>)KUTh KapThl 3al1aCOB THAPOPECYPCOB B peuHbIX OacceiiHaX, KapThl pailOHMPOBaHMS
TEPPUTOPUH 110 CTENICHU pacuJieHEHHs penbeda U T.II.

Jlokanu3oBaHHbIE AUArpaMMBbl

Jlokanu3oBaHHbBIE IUAarpaMMbl XapaKTEpPH3YIOT SIBJICHHWS, MMEIOIINE CIUIOIIHOE WM II0JIOCHOE PacHpOCTpaHEHHe, C
MOMOIIBI0 TpaUKOB M AMArpaMM, IIOMENIAeMbIX B IIYHKTaX HaOJMIofeHHs (M3MEPEHUs) 3THX sBICHHH. TakoBbI
rpadKi M3MEHEHUsI CPEIHEMECSYHBIX TEMIIEpaTyp M OCaJKOB, JIOKAIN30BAaHHBIE 110 METEOCTAHIMSAM, JAHArpaMMbl
3arpsi3HEHUs PEYHBIX BOJ, NMPHYpPOUYCHHBIE K THApOIocTaM, U T.N. Ha xapTe Bcerja oTMe4aroT MyHKTHI, K KOTOPBIM
OTHeceHbI Ipaduku, XOTs SCHO, YTO JIOKAIN30BAHHBIE AWArpaMMbl XapaKTEpU3YIOT HE TOJIBKO 3TH IYHKTBI, HO U
MPUIIETAIOIYI0 TEPPUTOPHIO.

ToueuHslit crtocob

OTOT Crmocod MPUMEHSIOT Uil TOoKa3a SBJIEHHH MacCOBOTO, HO HECIUIOLIHOTO pacHpOCTPaHEHUs C TOMOIIBIO
MHOXKECTBAa TOYEK, KaKJas M3 KOTOPBIX MMEET OIpelelIeHHbIH «BeC», T.e. 0003HaAYaeT HEKOTOPOE HYHCIIO EIUHHUI]
JIAHHOTO siBiieHMsl. Yalle BCero TOYEYHBIM CIOCOOOM IMOKa3bIBAIOT Pa3MEICHHE CEeJbCKOro HaceneHus (Bec OJHOU

TOYKM cocTaBisieT, Hanpumep, 1000 >xureneit), 1160 moceBHble IWIomanu (oxHa touka — 500 ra moceBoB), aHO0
pa3MeleHne >KUBOTHOBOCTBA (0Ha Touka — 200 rojoB KpyITHOTO pOraToro cKoTa) u T.II.
Apeabl

Croco0 apeajoB COCTOMT B BBIACICHHM Ha KapTe O0OJAacTH PACIPOCTPAHEHUS KAKOTO-THOO CIUIONIHOTO WIIA
paccperoOTOYCHHOTO sIBIICHUs. Yalie BCero 3THM CIOCOOOM MOKAa3bIBAIOT PACIPOCTPAHCHHE JKUBOTHBIX M PACTCHUA,
MECTOPOXKJICHHUS TOJIC3HBIX HCKOITAEMBIX U T.I. Pa3nu4aroT abCOJIOTHBIE M OTHOCHUTEINBHBIC apeaibl. AOCOIOTHRIMU
Ha3bIBAIOT apeajbl, 3a MpeaeiaMd KOTOPhIX JaHHOE SBJICHHE COBCEM HE BCTpedaercs (Hampumep, He()Tera3oHOCHBIN
bacceiiH, KOHTYpD KOTOPOTO TOYHO YCTAHOBJICH), TOIZa KaK OTHOCHTCIBHBIC apeaibl MMOKA3bIBAIOT JIKIIb PAOHBI
HaAMOOJIBIIEr0 COCPEAOTOUYCHHUS SIBICHUS (IOIMYCTHM, IPOMBICIIOBBIN apeall KaKuX-ITH00 JIEKAPCTBEHHBIX PACTCHHIA).
3HaKU JBWKEHUS

3HaKK IBMKCHMS HCIOJB3YIOT I MOKa3a MPOCTPAHCTBEHHBIX MEPEMEIICHUN KaKUX-TH0O0 MPUPOIHBIX, COIMAIbHBIX,



SKOHOMHYECKHX SIBICHHI (Hampumep, IyTeH MBIKCHHS IWKIOHOB, II€peleTa INTUI, MUTPALH HACEICHUS,
pacnpocTpaHeHust 6one3Hei). C MOMOIIBIO 3HAKOB JBIKCHUS MOXKHO OTPAa3HUTh IMyTH, HAIPABICHUE U CKOPOCTH Iepe-
MEIICHUS, CTPYKTYpY HepeMelrnaromerocss oobekra. MoXXKHO MPUMEHNTH 3HAKU ABM)KEHHS IS T0Ka3a CBA3EH MEXIy
o0bekTaMu (HarpuMep, JIEKTPOHHBIX KOMMYHHUKaNNH, (PMHAHCOBBIX MOTOKOB), HX KaueCTBA, MOIIHOCTH, NPOITYCKHOH
CIOCOOHOCTH ! T.JI.

KapTtoauarpammsl

Crnoco0 kapTopmarpaMMbl — 3TO H300pakeHHe aOCOJIOTHBIX CTaTUCTHYECKUX IMOKaszaTeJed Mo eAMHHIAM
aJMHUHUCTPATUBHO-TEPPUTOPUANIBHOTO JAEJICHHS C TIOMOIIBIO UarpaMMHBIX 3HaKoB. KapToanarpaMmsl IpUMEHSIOT AJIS
MOKa3a TaKuX SBJICHWH, KaK BaJOBOW COOp CEJIbCKOXO3SHCTBEHHOW NPOAYKIMH, OOIllee YHCIO ydamuxcs, o0beM
MPOMBIIIJICHHOTO MTPOM3BO/ICTBA, IIOTPEOJICHHE 3JIEKTPOIHEPTUH B LIEJIOM IO paiioHaM, 001acTsM, IPOBHHIMAM H T.II.
ITockoabKy pedb UAET O CTaTUCTUYECKHX MOKa3aTeNlsX, TO Ha KapTe BCerja MPUCYTCTBYET CeTKa aMHHHUCTPATHBHOIO
JIETICHNUS, TI0 KOTOPOH U MTPOU3BOANTCA COOp TaHHBIX.

Kaprorpammsl

Crnoco6 KapTorpaMMbl HCTIONB3YIOT IS MOKa3a OTHOCHTENBHBIX CTaTUCTHYECKHX IIOKa3aTeledl 1o eAWHHIAM
aJIMIHNCTPATUBHO-TEPPUTOPHAIBHOTO JIENCHNS. OTO BCErJa pacdyeTHBIE ITOKA3aTENH: CKa)XXeM, YHCIO JAETCKHX
YUpeKACHUH Ha THICSUY KHUTENeH, JHEPTOBOOPYKEHHOCTD CEIBCKOTO X03siicTBa B pacdere Ha 100 ra oOpabaTbiBaeMbIX
3eMelib, IPOLIEHT JIECOIIOKPHITOH IUIOMIAAN IO 00JIaCTSIM U T.II.

IITkanbl yCIOBHBIX 3HAKOB

[Ikansl Ha KapTax — 3TO Tpaduueckoe n300pakeHHe I0CIIeI0BATEILHOCTH U3MEHEHHS (HapacTaHus MM yObIBaHMs)
KOJIMYECTBEHHBIX XapaKTECPUCTUK O6’beKTOB, X 3HAYUMOCTH, UHTCHCUBHOCTHU HJIH INIOTHOCTH.

Ha xaprax co 3Haukamu, JOKaJIM30BaHHBIMH JUarpaMMaMy U Ha KapToAUarpaMMax HCHOIb3YIOT aOCOIOTHbIE
JvHaMuueckue 3HaKu

Co3nanne KapTorpaMuecKNX KOMIBIOTEPHBIX AaHWUMAIUMi MPUBEJIO K BHEAPCHHUIO B TIPAKTHKY IMHAMHYECKUX
rpaduyecKuX TEepeMeHHBIX. [Hade roBopsi, BCe CTaTHYECKHEe TpadudecKue MepeMEHHbIE NPHOOpEeNn eIe OIHO
BPEMEHHOE HM3MEpeHHEe. AHMManuy MO3BOJSIOT M3MEHATH GOpMy M pazMep oObEKTa, IIBET W HACHIIICHHOCTH IIBETA,
BHYTPEHHIOIO CTPYKTYPY U CaMO TOJIOKEHUE 3HaKa Ha KapTe

Jlexuus Ne 2.5 (4 yaca)
Tema: « Kaprorpadpuyeckne mpugron

1. Bonpocsl Jeknuu:
1.1 Kaprorpaduueckue mpud bt
1.2 DnemeHTHI OYKB
1.3 XapakTepucTHKa 3JIeMEHTOB OyKB IIPU(TOB
1.4 Knaccupukamust KapTorpadpudecKux mpudToB

2.JIutepartypa
1. Cwmanes, B. 1. I'eonesns ¢ ocHoBamu KapTorpaduu u kaprorpadguaeckoro yepycHus : yaeOHoe mocobue s
cpentero npodeccuonansHoro obpaszosanus / B. 1. CmaneB. — Mocksa : M3matensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. MmxeHepHas reoje3ust: y4eOHUK [T cpeaHero npodeccruoHanbHoro oodpasopanus / K. H.
MakapoB. — 2-¢ u3l., ucnp. u gomn. — Mocksa : M3narensctBo HOpaiit, 2021, — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpokuyToB, A. JI. OcHOBBI TOmorpaduu : y4eOHUK I CpeaHero npodheCCHOHaIbHOro oopa3oBanus / A.
JI. BoctpoknytoB, B. H. Cympyn, I'. B. Illepuenxko ; mox obmei penakmueid A. JI. BoctpokayroBa. — Mocksa :
WznmatensctBo IOpaiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anexTpoHHEIH // OOpazoBaTenbHAs
wiatdopma Opaiir [caiit]. — URL: https://urait.ru/bcode/

ITepeuens pexkomennyeMbix IHTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html

2. http://geo-book.ru/metposobia.htm

3. Kypnan «['eonesust u kaprorpadus» http://geocartography.ru
3.KpaTtkoe coiep:kaHue BONPOCOB

3.1 Kaprorpaguueckne mpudThl

[Ipumenenue crienMabHBIX KapTorpaguyecKux MpruQTOB Ui HAANUCEH Ha KapTax BEI3BAHO OCOOBIMH YCIIOBHSAMH X
yreHus. Ha OonbpIIMHCTBE KapT HA/AMKCH BBITIOJIHSIOTCS B HECKOJIBKO [IBETOB M PACIIOJIaraloTcsl HA MHOTOI[BETHOM (oHE
BMECTE C pa3HOOOPa3HBIMHU IITPUXOBBIMHU YCIOBHBIMH 3HaKaMHM, KOTOpPBIE TaKXkKe pa3inyatoTcs 1o nsery. Haamien Ha
KapTax pasMelIaloT B Pa3IMYHbIX HAIIPABJICHUAX 110 KPUBBIM U IIPSMBIM JIMHUSAM HEKOTOPBIE CJIOBA IIUILYT BPa3psIKy.
3HaYUTENBHBI PA3IN4Ms HaAMUCEH TI0 pa3MepaM mpudra.

3.2 DemMeHTHI OYKB




DneMeHTHI 3HaKOB MpHu(Ta pycckoro ajdaBuTta. PUCYHOK OYKB Kaxa0T0 MpH(Ta COMEPKUT XapaKTEPHBIE, TOIBKO My
MPUCYILUE DJIEMEHThI, U3MEHEHHE KOTOPHIX MO HAYEPTAHUIO, TOJIIMHE, IIMPHHE, BBHICOTE MPUBOJIUT K H3MEHEHHUIO
mpudra. B HAMMBHBIX (C yToJmeHHeM) MpU(TaX HMEIOTCS YTOJIICHHbIE — OCHOBHBIC JJIEMEHTHI M TOHKHE —
JIOTIOJTHUTENbHbIE.

KOHIIBI OCHOBHBIX M [IOMOJHUTEIBHBIX 3JIEMEHTOB OrPaHUYUBAIOT TOPU3OHTAIBHBIC MITPUXU — IMOJCEUKH, XapaKTep
COCJIMHCHUS KOTOPBIX C JPYIMMH 3JCMCHTAMH IOKa3aH B Ta0d. «DieMeHThl OykB». Takue 31eMeHTHI OYKB, Kak
3aKpYIJICHUS, KalJIcOOpa3HbIE W YIJIOBBIC 3JEMEHTHI, CTPEIKU. XapaKTePHCTUKa JIIEMCHTOB OYKB IIPU(TOBY.
JKupHocTh mprdTa — OTHOIICHHE TOJIIUHBI OCHOBHOTO AJIEMEHTA K BHYTPUOYKBEHHOMY MPOCBETY.

Hauepranue mpudra:

a) KypCUBHOE — BCE 3arJIlaBHBIC M CTPOYHBIC OYKBBI (32 HCKITIOYCHUEM HEMHOTHX) Pa3JIMYalOTCs [0 PUCYHKY;

0) mevyaTHOE — OOJIBIIMHCTBO 3arJIaBHBIX M CTPOYHBIX OYKB MMEET OJMHAKOBBIN PUCYHOK, UCKIFOUCHHE COCTABIISIFOT
OykBrl: Aa, b0, Ee, Pp, Yy, ©d.

3.3 XapakTepuCTHKA 3J1eMeHTOB OYKB Ipud)ToB

Haxnon mpudra: a) npsmoit mpudt —ocu OyKB NePHEHINKYIIPHBI K CTPOKE; 0) HAKIOHHBIN IpUPT — oCcH OYKB
MMEIOT HaKJIOH BIPABO HJIH BIIEBO.

JIro6oi mpudt MOXKET OBITH IPSMBIM, HAKJIOHHBIM BIPABO MJIM HAKIOHHBIM BJIeBO. bonbmnHCTBO mIpudTOB
KypCHBHOTO HauepTaHMsl MMEeT HakKJIOH BripaBo. [1Ipud el neyaTHOro prcyHKa OOBIYHO MpSIMBIE.

B ocHoBy knaccugukanuu kaprorpaduueckux MpHGTOB MOJOKEHBI ABa IPH3HAKA: KOHTPACT MWpUQTa, HATUIUE
TMOJACCYKHU U XapaKTEp €€ COCAMHCHU C APYTUMU JJIEMEHTAMHU 3HAKOB.

ITo sTuM npusHakam Bce KapTorpaduueckue mwpuThl Moapasaessitores Ha 6 rpynmn. ['pynmsl Ae1sTcest Ha TapHUTYPBI,
KOTOpBIE 00BEANHAIOT IIPUQPTHI C OJJMHAKOBEIM PHCYHKOM 3HAKOB, HO PAa3IMYAIONIHECS 110 CJICIYIOIIIM ITOKa3aTeIsIM:
® 110 XKHPHOCTU WIPU(TA: KUPHBIE, ONY)KUPHBIE, CBETIIbIE, IPO3PAYHBIC;

® 110 LIMPUHE: NINPOKUE, PACIINPEHHBIC, HOPMAJIbHBIC, CY)KCHHBIE, Y3KHUE;

® 110 HAYECPTAHHUIO: KyPCUBHEIC, [ICYaTHEIE;

® 110 HAKJIOHY: BIIPaBO, BIICBO, IIPSIMO (ISl Pa3HBIX FAPHUTYP yroJl HAKIOHA HEOJMHAKOBBIH).

3.4 Knaccudukanusa kaprorpaduyeckux mpudron

HaxJioH, )KMpPHOCTB M IIUPUHA HE SIBIISIOTCS TIIaBHBIMH NIPU3HAKAMU, KOTOPBIE BIHMSIIOT Ha PUCYHOK IIpU(Ta U
OTJIMYAIOT €ro OT WpH(TA APYTrOil FAPHUTYPHIL.

Jlexuust Ne 2.6 (4 yaca)
Tema: « Hagnucu Ha reorpadguyeckux Kaprax»

1. Bompocsl Jeknun:
1.1 Hagmwmcu Ha KapTax
1.2 Kaprorpaduueckas TOMOHUMHKA
1.3 XapaxtepucTuka 351eMeHTOB OyKB HIpU(TOB
1.4 Knaccudukanust kapTorpaduieckux mpudToB
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Ilepeuens pekoMeniyembix UHTEpHET-pECYpCOB:
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3.Kparkoe coaepxanue BOIIPOCOB
3.1 Hagnucu Ha KapTax

Kpome ycnoBHBIX 3HaKOB Ha KapTaX MNPHUCYTCTBYIOT pa3MdHble Haamuch. OHHM COCTaBISIOT BaXKHBIH 3JIEMEHT
COJIEpKaHMUs, OACHSAIOT N300pakeHHBIE OOBEKTHI, YKAa3hIBAIOT X KaUeCTBCHHBIC M KOJIMIECTBECHHBIC XapaKTEPUCTHKH,
CITy’>KaT JUIS TIONMYYCHUS CIPaBOYHBIX cBepeHuil. Haammcu oboramaror kapTy, HO MOTYT OJHOBPEMEHHO YXYALIUTH €e
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YUTaeMOCTh. 1l03TOMy yCTaHOBICHHE ONTHMAJIBHOTO KOJMYECTBA HAANNCEH M TIPABWIBHOE WX pa3MEIICHUE
COCTaBIIAIOT BKHYIO 3ajady IPH CO3JaHUH JTI000T0 KapTOrpaMuecKoro MpOU3BEACHUS.

Bo1ienstoT Tpu rpynmnsl HAANUCEH, KOTOPBIE BKJIIOYAIOT:

®  KauyeCTBEHHBIC XapaKTCPHCTHUKH («EIb», KCOCHA», «TOPHKOE, «COJIICHOE)», «KAMEHHBIN»);

e  KONMYECTBCHHBIC XaPAKTEPUCTUKH (yKa3zaHWE IIMPHUHBI IIOCCE, AOCOIIOTHBIE M OTHOCHUTENBHBIC BBICOTHI H
TITyOMHBI, CKOPOCTh TEUCHHUS PEKH U JIIP.);

®  XPOHOJIOTHYECKHE HAAMUCH (JaThl COOBITHH, reorpaduyecKux OTKPBITHH, HACTYIUICHHS KaKUX-THOO SBIICHHH,
HalpuMep, Hadaja JeJ0cTaBa Ha PeKax);

e nosicHeHHA K 3HakaM jBwkeHus («Ilyte Marennanay, «/Ipeiid nenoxomna "Cenos'"»);

e ouudpoBKa MEPUIUAHOB U Napaulesieii U MOSICHEHUS K JIMHUAM KapTorpadudeckoil ceTku («CeBepHbIi MOISpHBII
Kpyr», «K BocToky ot I'puHBIYaY).

3.2 Kaprorpaduyeckass TONOHUMHKA

TomoHUMEI — 3TO COOCTBEHHBIE NMeHa (Ha3BaHUA) reorpadnaeckux 0OBEKTOB.

Kaprorpaduyeckas TOmOHMMHKAa — pas3zien Kaprorpaguu Ha CTBIKE C TOINOHUMHKOH, B KOTOPOM H3y4YaroTCs
reorpauueckre HaMMEHOBaHUS OOBEKTOB, IMOKA3bIBAEMBIX HA KapTax. B 3amauu pasgena BXOAAT TakKe NMEPBUYHBIN
cbop reorpaduueckux Ha3BaHWH Ha MECTHOCTH, WX aHalW3, CHUCTEMaTH3alUs W CTaHAapTU3auus, pa3padoTKa
HOPMaTHBOB M TNpaBWJ WX HamucaHus Ha KapraX. CyliecTBYeT HECKOJIBKO (OpM Iepefadyd Ha KapTaxX MHOS3BIYHBIX
Ha3BaHUM.

MectHas oduimanbHas GpopMa — HamucaHHe reorpaduueckoro HaMMEHOBAHUsI Ha TOCYJIapCTBEHHOM S3BIKE CTPaHbI,
T7Ie pacmoioXeH naHHBIH o0bekT. [Ipumepamu moryr cuyxuth Sverige (IIBemms «Csepre») mim bbarapus
(Bonrapus).

®onernueckas GpopMa BOCIIPOM3BOAMT 3BY4aHHE (IIPOM3HOLICHNE) HAMMEHOBAHMUS, IIepeaaBacMoe OyKkBaMH andaBuTa
npyroro si3pika. Hampumep, anrmmiickoe Atlantic Highlands B pycckod TpaHCKpWIIMK BBITJIAWT KaK ATIaHTHK-
Xaiinenzac, a Bearepckoe Miskolc kak Mumkonsn. 9Ty (popMy 4acTo Ha3bIBAIOT YCIOBHO-()OHETHYECKOH, MOCKOIBKY
3BYKH MHOCTPAHHOTO 53bIKa HE BCETJja MOXKHO TOYHO NepenaTs OyKBaMH Apyroro andaBuTa (KUTalckne, BbeTHAMCKHE,
apabckue cioBa). B HekoTOpbIX ciydasx kK (oHeTHYecKoW (opMe J00aBISIOT PYCCKUH TEPMHUH, XOTS OH M BXOJAUT B
cam TornoHuM, HarpuMmep xpedet Kometnar, dropa Corue-dropa, o3epo Conr-Jleiik u ropon Conr-Jleik-Cutu.
Tpancnutepauuss — MNOOYKBEHHBIM IIEpeXoj OT OJHOrO aidaBuTa K JApyroMy Oe3 ydera JeHCTBHTEIBHOTO
npousHouleHuss HauMeHoBaHus. K otoll ¢opme npuberaroT HewacTto, HampuMep B TeX CiIydasX, KOTAa HCTHHHOE
3By4YaHHE TONOHMMA HEM3BECTHO. Takue CHUTyallud BO3HUKAIOT, B YaCTHOCTH, IIPH Iepeadye 3CKUMOCCKHUX Ha3BaHUH B
I'pernanum no WX HaMMCAHUIO HAa JATCKUX KapTax WM aOOPUTCHHBIX Ha3BaHUHM B ABCTPAJIMHU IO aHTJIMHCKUM KapTaM.
TpanunnonHas ¢opma — HalHMCaHWE WHOCTPAHHOTO Teorpadpuyeckoro HaMMEHOBaHUS B (OpMe, OTIMYAIOUIEHCS OT
OpHTHHaJIA, HO JJABHO YKOPEHHUBILEHCS B pa3rOBOPHOM M JIMTEPATYPHOM SI3bIKE TAaHHOW cTpaHbl. Pycckas TomoHnMuKa
M300MIIyeT TaKOTO pojia MpUMEPaMH, Ha KapTax TpaauluoHHo numercs Ounnsaaus, a e Cyomu, ['penus, a He Diac,
I'py3us, a ve Cakaprtseno, llnundepren, a He Cann0ap.

[lepeBoanas ¢dopma — mepenaya Ha3BaHHWS C OJHOTO SI3bIKAa Ha JAPYroi mo cmseiciy: Mbic JJoOpoi Hanexasr (rmo-
anrnuiicku — Cape of Good Hope), Ckamucteie ropsl (no-anrnuiicku — Rocky Mountains), Orxennas 3emuist (1mo-
ucmancku — Tierra del Fuego), Yacto mepeBoautcsi juinb 4acth Ha3Bauus: Hoseiid, Crapseiii, CeBepHbiii, FOXHBIH,
Bonemmroit, Mansiit, Pycckuii, TaTapckuii — 1o CMBICITY OHM SBISIIOTCS NpruiaratensHeIMu. [Ipumepsr: Hossrit FOHBIH
Vanbec, CeBepnast Kaponuna, bonbsmioit Xunran, Masnbsie AHTHIBCKHE OCTPOBA, H T.11.

3.3 Hopmaau3sanus reorpaduyeckux HauMeHOBaHUI

Bo BceM wMupe ocoboe BHUMaHHE oOpamraeTcss Ha HOPMalHM3aldI0 HAUMCHOBAaHHWU, T.e. BEIOOp Hambolee
pacTpoCTpaHCHHBIX Ha3BaHUH U ONPENIEICHUE HX HAITMCAHUS Ha TOM S3BbIKe, HA KOTOPOM OHHU YHOTPEOIITIOTCS.

B Hamreit ctpane HopMaTU3aIys MPOBOJUTCS B COOTBETCTBUH C MPABIJIAMH U TPATUIIMSIMU PYCCKOTO S3BIKA U IPYTHX
SI3BIKOB HapoJ0B Poccuu. B ciioBapsx, clipaBOYHMKAX M KaTalorax, Ha KapTaX M B aTiacax JOJDKHBI IMyOJIMKOBATHCS
TOJIFKO HOPMAJIN30BaHHBIC HANMEHOBAHUS TeOrpaMIeCKUX 0OBEKTOB.

B Poccum cymiecTByeT 3aKOH, OMPEACISIONINN MOPSAJOK PETUCTpalldd, ydeTa W COXPAaHCHHUsS HauMEHOBaHUM.
HaumenoBanme, mpucBamBaeMoe TreorpaguiecKoMy OOBEKTy, MOJDKHO OTpakaTh €ro XapakTepHbIe MpPHU3HAKH,
0COOEHHOCTH KU3HU U JEeSITeIHHOCTH HACEJICHHUS HA JaHHON TEPPUTOPHH U K TOMY K€ BIHCHIBATHCS B CYIIECTBYIONIYIO
CUCTEMY TOIIOHHUMOB.

Bo muorux CTpaHax CO3Iar0TCA roCyJapCTBEHHBIC KaTaJlOTH reorpa(bnqecm/lx Ha3BaHUU — CUCTEMATU3UPOBAHHBIC,
HOPMaJIN30BAHHBIC U TTIOCTOSIHHO 0OHOBJIIEMBIE (1)OH}II)I Ha3BaHUM.

Wx Ha3HAaYeHHE COCTOUT B TOM, YTOOBI YHOPSIOYUTHh M 3aKPEIHUTh 3TH Ha3BaHUs, KOHTPOJIHPOBATh UX U3MEHEHUs. B
KaTaJioraX U CIPaBOYHBIX HH()OPMAIIHOHHBIX TOMOHUMHUYECKUX CUCTEMaX OOBIYHO (PUKCHPYIOTCS CICAYIOIIUE TaHHEIC:
Buj (pox) reorpadyiaeckoro 00bEKTa;

Ha3BaHUE (M BapHAHTHI HA3BaHUA);

reorpauuecKue KOOPAMHATHL;

AIMUHUCTpATUBHAA IMIPUHATIIC)KHOCTh U reorpa(ppmecxaﬂ IIpUBA3Ka,

HCTOYHUK, OTKY/Ia B3ATO HAa3BAHHE;

MepEeMMEHOBaHUS O0BEKTA;

JIOTIOJTHUTEIBHBIEC CBEICHUS.

MaccuBbl Ha3BaHUH TPYNIHPYIOT O aAMUHUCTPATUBHBIM €IWHHUIIAM, a BHYTPH HUX — 10 andasuty. B Poccun Benenne
Karajora reorpauueckux Ha3BaHWK TMOPYYEHO TOCYAapCTBEHHOW KapTorpado-reoje3ndeckord cimyxobe. B



ITHUWT AuK mocTossHHO MOAIEep>KUBAIOTCS JIBa Katajora: Ha TeppuTopuio Poccuu (oxoso 400 ThICc. Ha3BaHMA BCETO B
Poccum ok. 2,5-3 MiH.) 1 Ha 3apyOexHbIe cTpaHbl (Oosiee 1,2 MITH. Ha3BaHMI)
Jlexuus Ne 2.7 (4 yaca)

Tema: « Kaprorpadpuueckasi renepaausanus»
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1.1 CymHocTh reHepann3anuu
1.2 daxTopbl reHepann3au
1.3 Buapl reHepamzanyu
1.4 T'eomerpuueckass TOYHOCTB U COZIEPIKATENBHOE MOA00NE
1.5 Teorpadudaeckne MPUHITIITE TeHEPATTH3AIN
1.6 T'enepammzanys 0OOBEKTOB pa3HOM JIOKAIM3ALIIN
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3.KpaTtkoe coaep:kaHue BOIPOCOB
3.1CymHoCTh reHepaan3auuu

Kaprorpaduueckas remepanuzanus— 3To 0TOOp M 0000IIeHNe M300pakaeMbIX Ha KapTe OOBEKTOB, BBIAEICHHE MX
OCHOBHBIX THIMYHBIX YEPT W XapaKTepHBIX OCOOCHHOCTEH. I eHepann30BaHHOCTh — Ba)KHEMWIIee CBOMCTBO BCSKOH
KapTel. Jlaxke Ha caMOl KpPYHNHOMAacIITaOHOM KapTe H300paKeHHE TeHEepaIM30BaHO, ITOCKOJIBKY HEBO3MOXKHO
MOKa3bIBaTh OOBEKTHI CO BCEMH MOPOOHOCTAMH.

I'enepanuzanus onpenensieTcs HECKOIbKUMHU (hPaKTOpaMH:

a) MacmTabom KapThl

6) Ha3HAYCHHEM KapThI

B) TEMaTHKOH KapT

I') 0COOCHHOCTSIMH KapTorpapupyeMoii TEppUTOPHH.

3.2 dakTOpBHI reHepaan3alun

®dakTopaMu TeHepaIn3alnu ABISIFOTCS MacIiTad KapThl, €€ Ha3HAYCHUE, TEMATHKA M THI, 0COOCHHOCTH W U3Y4YEHHOCTh
KaprorpadupyeMoro o0beKTa, crocoObl rpaduueckoro odopmieHHus KapTbl. DakTOpbl ONPENeNsioT MOAXOABI K
TeHepaTU3alliHy, ¢€ YCIOBUS U XapaKkTep.

Haznauenue xapTsl. Ha kapTe MOKa3bIBAaIOT JHIIH T€ 00BEKTHI, KOTOPHIE COOTBETCTBYIOT €€ Ha3HaueHuI0. M300pakeHus
JPYrux 00bEKTOB, HE OTBEUYAIONIMX HA3HAYCHUIO KaPThI, TOJILKO MEIIAeT e¢ BOCIPHUATHIO, 3aTPYAHSIET paboTy ¢ KapToil.
Bnusane macmTaba mposiBISETCS B TOM, YTO MPHU TMEpexojie OoT Oojiee KPYMHOTO M300pakeHust K 0ojee MEeIKOMY
CoOKpalaeTcs ronaas kapTel. [Ioka3aTh B MeNKOM MaciuTabe Bce JeTajid U MOAPOOHOCTH HEBO3MOXHO, U TO3TOMY
Heu30eXHbBl WX O0TOOp, oOoOmeHune, uckKiIoueHHe. OMHOBPEMEHHO C YMEHBIICHHEM MaciTada YBEITUIMBACTCS
MPOCTPAHCTBCHHBII OXBAT, YTO TAK)XKe CKa3bIBacTCsS Ha reHepanm3anud. OOBEKTHI, BaXKHBIC IS KPYIMHOMACIITaOHBIX
KapT (HampuMep, MECTHBIC OPHEHTHPHI), TEPSIIOT CBOC 3HAYCHHE Ha KapTaX MEIKOro Maclrada W, CIeJAOBaTeIbHO,
MOJUTEKAT UCKITIOYCHUIO.

TemaTuka U THII KapThl ONPEACIAIOT, KAKHE JIEMEHTHI CIIeyeT MOKa3hIBaTh Ha KapTe ¢ OoJbIIed moapoOHOCTHIO, a
Kakue MOXKHO OoJiee MM MeHee CYIIECTBEHHO 0000IINTD MITH JjaKe COBCEM CHSATb.

KapTel pasHOro THIA TakKe HMEIOT pasHyl TeHepanm3anuioo. Hambornee mOAPOOHBI aHAIUTUYCCKUE KapTHI
WHBEHTAPU3alMOHHOTO THIA, a Hambonee O0OOIIEHBI W TEHEpaTW30BaHBl CHHTETHYECKHE (HAampuUMep, KapThl
pailoHHpOBaHUS), U B OCOOCHHOCTH KapTHI-BBIBOABI, KapThI-yMo3akmiodeHns. OHM TIO caMOi CyTH CBOEH He
TIPEIIoIaraloT 0co00# IeTaTbHOCTH.

OcobenHoctn  KaptorpadgupyeMoro oO0bekTa (Wi TeppuTopuu). BmusHMe »3Toro (Qakrtopa cKa3pIBaeTcs B
HEOOXOIMMOCTH TepefaTh Ha KapTe cBoeoOpasne, IpHMEYaTelbHBIE XapaKTepPHBIE JJIEMEHTH OOBEKTOB WU
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TEpPUTOPHUH.

3.3 Bujbl_reHepaan3amum

CroxxHBIE TIpoOLECChl a0CTParupoBaHUs, CBA3aHHBIE C KapTorpaduueckoil reHepalu3aluel, peann3yercsl B PasHBIX
Bumax u (Qopmax. OuHM KacaloTcs OOOOIIEHMSI TNPOCTPAHCTBEHHBIX (FEOMETPUUYECKHX) M  COJEpIKATEIbHBIX
XapaKTEePUCTHK, KaueCTBEHHBIX W KOJMUECTBEHHBIX IIOKa3zaTeleld oT0opa M Jake HCKIIOYEHUS H300pakaeMbIX
00bekToB. MHOTIa reHepanu3anyio pacCMaTpHBAIOT Kak Ipolecc abCTparvpoBaHUsI MPOCTPAHCTBA M COJEPIKAHMS.
OOBIYHO Bce TMPOSIBICHHS TEHEpAJIM3allMM Ha KapTe COBMECTHO, B TECHOW KOMIAHWH, OJHAKO METOIUYECKH
1e7ecO00Pa3HO pacCMOTPETh UX B OTJEIbHOCTH.

O00011eHe KaYeCTBEHHBIX XapaKTEPUCTHUK MPOUCXO/INT 3a CUET COKPAIIEHHs Pa3InYuii OOBEKTOB, YTO BCETJIa CBA3aHO
¢ 00001IeHrEM U YKPYITHEHHEM KIIacCHU(PHUKAIIMOHHBIX MPU3HAKOB, C TIEPEXOI0M OT IMPOCTHIX MOHATHH K CIIOKHBIM.
O06001meHre KOJMYECTBEHHBIX XapAKTEPUCTUK MPOSIBISIETCS B YKPYITHCHUH MIKAJ, IIEPEX0/e OT HEIPEPBIBHBIX IIKAN K
6osiee 00OOIIECHHBIM CTYIEHYATHIM, OT PABHOMEPHBIX — K HEPABHOMEPHBIM. IIpiMepaMu MOTYT CITyXXHTh YBEIHUCHUE
BBICOTBI CEUEHHS penbeda MPU IeHe peaan3anu TOnorpaguIeckux KapT.

OTtbop (MCcKIOUeHNE) OOBEKTOB O3HAYACT OTPAHWUYCHHE COJCPXKAHUSA KapThl TOJNBKO OOBEKTaMH, HEOOXOAWMBIMH C
TOYKH 3pCHHUS €€ Ha3HAa4YeHUs, MacuITaba U TEeMaTUKH, U CHATHUS JPYruX, MeHee 3HauMMbIX 00bekToB. OTOOp BCerna
HETOCPEJICTBEHHO CBs3aH ¢ 000O0IIeHHeM Ka4yeCTBEHHBIX M KOJMYECTBEHHBIX XapakTepucTuk. OH Benercs B
COOTBETCTBHM C YKPYIHEHHBIMH MOJpa3/ieleHusMH jerenasl. [Ipu oTOope monb3yloTcst ABYMs KOJIMYECTBEHHBIMH
TMoKasaTeJsIM1 LICH3aMU 1 HOpMaMHU.

O6benuHEHNE KOHTYPOB (BBIJENIOB) — €I€ OJHO MPOSBICHUE F€OMETPHUECKON CTOPOHBI FeHepalTu3aliy, CBSI3aHHOE C
IPYNIHUPOBKON, CIMSHHEM KOHTYPOB. Bblienbl Ha kapre OOBEAMHSIOTCS, BO-NIEPBBIX, B pE3yJibTaTte 00O0OLICHUS
KAa4eCTBEHHbIX M KOJIMYECTBEHHBIX IIOJpPA3JICJICHUIl B JIETCHAE, a BO-BTOPBIX, BCIEIACTBHE CIMSHUA (COCTMHCHMS)
HECKOJIbKMX MEJKHX KOHTYPOB B OAWMH KpymHbIH. Tak, HeOonbIIMe apean MECTOPOKAECHHH Kakoro-inbo MOJIe3HOTO
HCKOIIAEMOT0 MOTYT OBITh OOBEIHMHEHBI B OZMH apeajl, MEJIKHE YIaCTKH Jieca — IIPUCOSANHEHBI K KPYITHOMY KOHTYPY U
T.IL

CmMenieHne 37MeMEHTOB N300paXEHHs CBS3aHO OOBIYHO ¢ 0000IIEHWEM O4YepTaHUH M O0ObEANHEHHEM KOHTYPOB, NPH
KOTOPBIX HEM30€)KHBI HEOOIBIINE CABUTH HEKOTOPHIX 00BEKTOB OTHOCHTEIBHO MX UCTHHHOTO NonokeHus. Hampumep,
CHpsIMJICHUE OeperoBoi JMHUHM W MCKIIOUSHHUE MEJKHX 3aJHMBYMKOB IPUBOAUT K TOMY, YTO HEKOTOPHIE MPUOPEIKHBIC
MOCEJIKM OKa3bIBAIOTCS KaK ObI OTOABUHYTBIMU OT 6epera, TOoTraa HeO6XOILI/IMO X CMECTUTDH U KIIPUABUHYTH» K MOPIO.
VY1pupoBaHue, UIHM I0Ka3 OOBEKTOB C IpEyBEIMYEHHEM, O3HA4aeT, YTO Ha I'CHEPAIW30BAHHOH KapTe OCTaBIIAIOT
HEKOTOpbIe 0c000 BaXKHBIE CO CMBICIIOBOI! (COAEpIKATENBHOM) TOYKH 3pEHUS OOBEKTHI, KOTOPBIE H3-3a MAJIBIX Pa3MepoOB
WM YCIOBHAM LEH30BOrO OTOOpa ClIeJoBajlo Obl HCKIIOYHMTH, W IIPU 3TOM Jaxe HECKOJIbKO IPEYBEIMYHUBAIOT
(yrpupytor) ux. IlpumepamMm MOTYT CIyXHThb HEOOJBIINE, HO XapaKTepHbIE H3IYYMHBI pPEK, MEJKHE o3epa B
3aCyIIIMBBIX CTETISX.

3.4 CeomeTpuyeckasi TOYHOCTD H COAEPIKATEILHOE MOT00HE

I'eomeTpuueckass TOYHOCTb KapThl — 3TO CTENEHb COOTBETCTBHS IOJIOKEHUSI O0BEKTOB HA KapTe MX JCHCTBUTEILHOMY
TMOJIOKEHHIO HAa MECTHOCTH. HapyliieHne reoMmeTpuyeckoii TOUHOCTH BEIET K CMEIICHNI0 00BEKTOB, U KOOPAUHATHI UX
OyayT MOJTyYEHBI MO KapTe C OMTUOKOM.

CopepxaTenpHOoe 107001Me (COOTBETCTBHE) O3HAYAET, YTO HA KapTe reorpauyueckyl MPaBWIBHO NEpeIaHbl B3aUMHbIC
COOTHOIICHUA O6’I)€KTOB, HX XapaKTEPHLIC OCO6CHHOCTI/I " COIIOAYHMHCHHOCTD.

B 1ienomM MOXHO cKa3arh, YTO NPH T'€HEpAU3alNN [eOMETpUIecKas TOYHOCTh BCErJla HapylIaeTcs Pajl COXpaHEHHs
COJIEPIKATENBHOTO 000U, HHBIMH CIIOBaMH, COJIEp)KaTeIbHOE MOJ00Me MMeeT NPUOPHUTETHOE 3HaueHue. [Ipu aTom
cJlelyeT TIOMHHTh, YTO MEJIKOMAacIITaOHble reorpaduueckre KapThl HOCSAT 0030pHBIM XapakTep W He NpeaHa3HaYeHEI
JUISL TOYHBIX M3MEPEHUH WIIM CHATHUS TOYHBIX KOOPJIMHAT.

3.5 I'eorpadmyeckye NIPUHIMIIBI FeHEPATU3ALNT

C reorpaduuecknx MO3ULIMI reHepaIN3alys paccMaTpPUBACTCsl Kak MMPOIIECC BHIJENICHNS HA KapTaX re0CHCTEM BCe
6oJee KpyITHOTO paHra, X INIaBHBIX KOMIIOHEHTOB M B3aMMOCBs3eil. Cpet MHOT00Opa3usl YCIIOBHH T'eHepaTH3auu
Hanbouee CyIIeCTBEHHBI CIECAYIONIUE:

- Hay49HO 000CHOBaHHOE 0000IIIEHUE JIETSH/IBI;
- 0TOOpakeHHe TeHETHYECKNX U MOP(oIoTHIecknx 0co0eHHOCTE 0O BEKTOB U SIBIICHUI;
- y9eT BHYTPEHHHX M BHEIITHUX B3aUMOCBS3eH M300pakaeMbIX 00BEKTOB, UX HEPAPXIMUECKON COMOJINHEHHOCTH;
- ONTUMANBHBIN 110100p 3HAKOB U M300pa3UTENHHBIX CPECTB.
CaMblii OTBETCTBEHHBIN 3Tal, ¢ KOTOPOr0 HAUMHAETCS MPOLECC TeHepaTu3aliy BCAKOM TeMaTHUECKON KapThl, -
TeHepaJIn3anys JIETeH Ibl. DTO MOAPa3yMeBaeT yIpOoIeHNe JETeHIbl, 0000IeHe TAKCOHOMUYECKUX KaTeropHi,
HCKITIOUYEHHE HEKOTOPBIX TPYIIT 00BbEKTOB, COKpAIIEHNE KOJIMUYECTBEHHBIX MTOIPA3AeICHIH 1 MIKAaJL.

3.6 Ienepanu3anus 00beKTOB PA3HOM JOKATU3ALNT

OOBEKTHI, JOKAIN30BaHHBIE B MYHKTaX, W300paKalOT C IOMOIIBIO 3HAYKOB, MMOJITOMY HMX TEHEpaIHM3alus CBs3aHa,
MIPEeXKIE BCErO, C OTOOPOM OOBEKTOB COIIACHO YCTAHOBJIGHHBIM IICH3aM W HOpMaM, C 00OOIICHWEeM KadeCTBEHHBIX
XapaKTepPUCTUK OOBEKTOB M YKPEIUICHHEM TIpajaldil 1iKajl 3Ha4KkoB. [IpH 3TOM MPOUCXOIMT MEPEeXOja OT BHAOBBIX
00BEKTOB K pOJNOBHIM (HampuMep, 3HAYKH OTHCIBHBIX HEPTIHBIX CKBAXKHH 3aMEHSAIOTCS OOIMMM 3HAYKOM



MECTOPOXKICHHUS, a Jallee - 3HAYKOM apealia HeTssHoro OacceliHa).

OOBEKTHI, IOKATU30BaHHbIC HA JIMHUSIX, BCEr/a MEPEAalOTCsl TMHEHHbIME 3HakamMu. [yt HUX Hauboliee CylIeCTBEHHbI
FEOMETPUYECKHE AaCHeKThl TeHepajiu3alliH, YIPOIIEHHE U CHPSMIICHHE OYEpPTaHWil, a TakXkKe I[IEH30BbIH OTOOp
JUHEHHBIX 2JIEMEHTOB. B psime cirydaeB 0000MIAIOT KavyeCTBEHHBIC PA3IMUMUs JIMHEHHBIX OOBEKTOB (BMECTO IOpPOT
pa3Horo Kiacca BBOIAT €AMHBIA 3HAK JOpOr H T.I.). [Ipu reHepanu3anuy BEKTOPOB U MOJOC [BMXKCHUS HEH30EIKHBI
0TOOp TOJIFKO IIABHBIX HATIPABJICHUH M 0000IIEHUE KOJMICCTBEHHBIX XaPaKTCPUCTHUK.

Jlexmus Ne 2.8 (4 uaca)
Tema: « Buasl kaprorpagupoBanus»

1. Bompocsl Jeknuu:
1.1 Bunmsr kapt
1.2 TIpuHUIUMIE KITaccupUKaumn
1.3 Kaprorpaduueckue MaTepraisl, HCIOIB3yeMbIe B 3eMJICYCTPOIHCTBE 1 KagacTpe
1.4 JIpyrue kapTorpadmIecKie MpOu3BeICHUS

2.JIutepaTtypa
1. Cwmanes, B. 1. 'eonesus ¢ ocHoBamMu KapTorpaduu 1 KapTorpaguyeckoro uepuyeHus : yueOHoe rnocoodue s
cpenHero npodeccuonanpHoro oopasosanus / B. M. Cmanes. — Mocksa : U3natensctBo FOpaiit, 2021, — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makaposg, K. H. UmkeHepHas reoie3ust: yaeOHUK I cpeaHero npodeccuonansuoro oopasosanus / K. H.
MaxkapoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3patensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpoxuyToB, A. JI. OcHOBHI TOnOTpaduy : y4eOHHK IS CPeTHETO PO ecCHOHATBHOTO 00pa3oBaHus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmieit peqakmueii A. JI. BocrpokayToBa. — MockBa :
WznmatensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Texkcr : anextpoHHbIH / OOpazoBaTenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/

Ilepeuens pexkoMeHayeMbIX MHTEpHET-pECYPCOB:
1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html

2. http://geo-book.ru/metposobia.htm
3. XKypuan «[eone3us u kaprorpadus» http://geocartography.ru

3.KpaTtkoe coep:kaHue BOIPOCOB

3.1 Buasl kapt

Buns! kaprorpadupoBaHus MOKHO HOJPA3IEIIATS:

- 10 00BEKTY — aCTPOHOMHYECKOE, IIAHETHOE M 3€MHOE, & BHYTPH 36MHOT'0 — KapTorpagupoBaHUe CYIIH U OKEaHOB;
- 10 METOJly — Ha3eMHO€, a3POKOCMHUUECKOE U MOJIBOJHOE;

- Mo MacmTaby — KpyIHO-, Cpe/lHe- U MEeIKOMacCIITaOHOE;

- 110 YPOBHIO 0000IIIEHNS — aHATUTHYECKOE, KOMIIJIEKCHOE U CHHTETHYECKOE;

- 110 CTETICHN aBTOMATH3aIlMH — PYYHOE, aBTOMAaTH3UPOBAHHOE (MHTEPAaKTUBHOE) U aBTOMATHYECKOE;

[Nonsitue xaptel. KapToit HasbsIBaeTCsl yMEHBIIEHHOE, OA00HOE N300pakeHHe TIOBEPXHOCTH 3e€MIH U JPYTHX IUIAHET,
000CHOBaHHOE Ha MaTEMaTHYECKHX 3aKOHAX H300paXKEHWs Ha IUIOCKOCTH C YYETOM KPHBHM3HBI IIOBEPXHOCTH H
MPUHATHIX YCIOBHBIX 3HAKOB.

3.2 llpuHuMNbI KIaccu KA

Knaccudukarius kKapT MOXKET OCYIIECTBISATHCS
- [0 TEPPUTOPUAEHBIM NIPU3HAKAM;

- TI0 MaciTabam;

- 110 BUJIAM;

- 110 CIIeLMaIH3aliu;

- 110 HA3HAYECHUIO.

Io TeppuTOpUATEHBIM IPU3HAKAM:

- kapTbl COJTHEUHOHN CHCTEMBI,

- KapThl 3eMIIH;

- KapThl TOCYAapCTB;

- KapThl MATEPUKOB M OKEAHOB;

- KapThl 00JIacTeH;

- KapThl TOPOJIOB ¥ HACEJICHHBIX ITYHKTOB;

- KapThl paiOHUPOBAHWSI TOPOJIOB M HACETICHHBIX ITYHKTOB.
ITo BumaM KapThl OBIBAIOT:

- obmereorpaduyeckue;


http://geocartography.ru/

- TEMaTHYECKUE.
ITo cnenmanu3anyy KapThl OBIBAIOT:

- HTHBEHTAPHU3aIlMOHHEIE, IOKa3bIBAIONINE PAaKTHIECKOE TTOJIOKEHUE U pa3Mephbl 00bEKTOB;

- OIICHOYHBIE, XapaKTePU3YIOIIHEe BO3MOKHOCTh HCIOJIL30BAHUS MIPUPOJIHBIX PECYPCOB JJISI COOTBETCTBYIOIINX BHIOB
XO3SMCTBEHHOH JICSTCIIFHOCTH,

- PEKOMEHJAIIMOHHBIEC, XapaKTePU3YIOIUE BO3MOKHOCTh ONTHUMAIBLHOTO HCIOJb30BAaHUS W YIYYIIEHUS MPHUPOAHBIX
PECypCOB Ha JaHHON TEPPUTOPUH;

- MPOTHO3HBIC, AIOIIKE HHOOPMAIIUIO HA ONPECIICHHBIN MEPUO/I.

ITo Ha3HAYEHUIO KapTHI OBIBAIOT:

- HAYYHO-TIPUKJIQHbIE;

- yueOHbIe;

- OPHEHTHPOBOYHBIE (TypUCTHUYECKHE, CIIOPTUBHBIC, HABUTAI[IOHHEIC);

- IPOTIATaHAUCTCKHE.

3.3 Kaprorpaduyeckue MaTepuaJibl, HCHOJIb3YeMble B 3eMJIEYCTPOICTBE M KaJiacTpe

Tonorpaduueckre M Kaprorpaduyeckue MaTepHalbl UMEIOT BaXXHOE 3HAUCHHE B 3EMIICYCTPOHCTBE M 3EMEIHHOM
KajacTpe, Tak Kak 0e3 rpaMueckoro H300paKCHUS] MECTHOCTH HEBO3MOXKHO pELIaTh 3eMJICYCTPOUTENBHBIE U
KaJacTpoBble 3ajJaud. B cocTaB TakuxX MaTepHalioB BXOAAT 4YEPTEXKH, CXEMbI, IJIAHBI M KapThl, IOJANOLIUE B
rpaduuecKkoM BHJE TPaHHUIIBI 3eMENbHBIX YYaCTKOB, IIPUBS3aHHBIX K TONOrpagpuIecKoll OCHOBE.

CI/ICTeMaTI/BaHI/IH KagaCcTPOBBIX KapT MOXKCT OCYIIECTBIIATHCA:

- 110 TUIY ¥ BUIY KagacTpa (3eMeNbHbIH, JECHOH, TOPOACKOH U Ap.);

- 70 KaJacTPOBBIM aclieKTaM (B paMKax KaKIOro KaJacTpa KapThl MOKHO TPYIIHPOBAaTh B PasHbIX acleKTax:
MPaBOBBIE, IPUPOIHBIE, 3KOHOMHYECKHUE, COI[HAIBHBIC, SKOJIOTHIECKHE, OLICHOYHBIC U 1P.);

- 10 3a1a4aM, QYHKIUSAM U TePPUTOPUATBHBIM TPEeOOBaHUSAM (pELICHHS KOHKPETHBIX 33Jad C HCIIOJIb30BAaHHEM KapT
MOTYT OBITH MEKEBBIC, 30HUPOBAHUS TEPPUTOPUIL, PETHCTPAlMOHHbBIEC, ydIETHBIC, KAUECTBEHHOH OLEHKH, IUIaHOBBIC,
MPOTHO3HBIE, HOPMAaTHUBHbIE, KOHTPOJIBHBIC H JIp.);

- 110 crroco0y CO3JaHus U UCHOIB30BaHUS KaIacTPOBOH HH(pOpManuy.

34 Jlpyrue KaDTOFDa(l)I/I‘IeCKI/Ie IIPOU3BECIACHUA

Kapra sBisercs OIHHMM U3 Pa3HOBHUIHOCTEH TIeon300pa’keHHH, MNpPeNCTaBIAOIIas IPOCTPAHCTBEHHO-BPEMEHHYIO
MacIITaOHYyI0 TEeHEpaJM30BaHHYIO MOJENb 3€MHBIX WM IUIAHETHBIX OOBEKTOB, a TaKXKe pPa3JIUYHBIX IPOLECCOB,
NPE/ICTABICHHBIX B rpaduyeckoi opme.

[Tnan — 310 yMeHbIIEHHOE TI0100HOE N300paKEeHHE MAJIBIX YIAaCTKOB 3€MHOMW ITOBEPXHOCTH HA IIOCKOCTH, KOTJA €To
MacmTad BO BceX HallpaBJIEHHUSIX OAWHAKOB (Tomorpauyeckuii miaH, MOPCKOH IIJIaH TaBaHM, aKBATOPHH, KaJaCTPOBBIH
IUTaH, TUIaH TOPOJa).

ATtnac — cucTeMaTH3MpOBaHHOE coOpaHHe KapT B BHIE KHUTH WM HAabopa JHCTOB, OOBEAMHEHHBIX CIMHOMN Hieei,
OTIpeZIeTIeHHBIM  BBIOOPOM  IpOeKnuif, MacmraboB, €IWHBIM MOAXOIOM KapTorpadMyeckod TreHepalu3alny,
HCIIOJIb3YEMBIX YCIOBHBIX 3HAKOB U IM3aiHA.

'modyc — wmoxens 3emum WM J00OH IutaHeThl, HeOecHOW cdepbl, ¢ HAHECEHHBHIM Ha €€ MOBEPXHOCTh
kapTorpaduieckuM u3oodpakeHueM. OH UMeeT MacITad, CUCTEMY MEPUANAHOB U Mapajuienei, coxpaHseT GopMy Bcex
¢uryp 3eMHOW NOBEpXHOCTH M pa3Mepbl yrjoB. [lo Temaruke T700ychl ObIBAIOT oOuIereorpaduuecKuMH,
re0JIOTMYEeCKUMH, TTOJUTHYECKIMHU, a 10 HA3HAYCHHUIO — YU€OHBIMHU U HAaBUTAIIMOHHBIMH.

Pa3BuTHe KOMMBIOTEPHBIX TEXHOJIOTHH MO3BOJSIET pasMmeniath B MHTepHeTe OOJblIME MacCHBBI IPOCTPAHCTBEHHOI
nH(pOopManuK, B TOM YHCIIE JIEKTPOHHBIX KapT U KOCMHYECKUX CHUMKOB.

Jlexnust Ne 2.9 (4 uaca)
Tema: « KomnblorepHas kaprorpapus»
1. Bompocsl Jeknuu:

1.1 KomnsroTepHas KapTorpadus B CHCTEMe HAyK W TEXHOJIOTHH
1.2 Teopernueckre OCHOBBI KOMITBIOTEPHOW KapTorpaduu

1. Cwmanes, B. U. I'eone3ns ¢ ocHoBaMu Kaprorpaguu U KapTorpaduueckoro 4epueHus : yueOHoe nocooue ais
cpennero npodeccuonanpHoro obpazosanus / B. 1. CmaneB. — Mocksa : U3matensctBo FOpaiit, 2021. — 189 ¢c. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Maxkapos, K. H. MmxenepHas reozxesust: yueOHUK Juisi cpefHero npodeccnonansHoro odopasosanus / K. H.
MaxkapoB. — 2-¢ u3f., ucip. u gorn. — Mockga : U3matensctBo HOpaiir, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpoknyToB, A. JI. OcHOBHI Toniorpaduu : y9eOHUK IS cpeaHero mpodeccnoHamsHOTO 00pa3oBanus / A.
JI. BoctpoknyrtoB, B. H. Cympyn, I'. B. llleBuenko ; moxa obmel pemakumeir A. JI. BoctpokHnyroBa. — MockBa :



WzmatensctBo IOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anekTpoHHbIi // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/

Ilepeuens pekoMenyembix UHTEpHET-pECYpPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm

3. XKypnan «["eone3us u kaprorpadus» http://geocartography.ru.

3.KpaTkoe coep:kaHue BOIPOCOB

3.1 KomnborepHas kaprorpadgus B cucreMe HAYK ¥ TeXHOJIOI M

CoBpeMeHHass Kaprorpadus IIHPOKO  FHCIONB3YyEeT  PE3yNbTaThl  pPa3BUTHS HWHOOPMATHKH, KHOEPHETHKH,
BBIYUCIIMTEIBHBIX YCTPOUCTB M COBEPLICHCTBYESTCSI BMECTE C HUMH.

KommeloTepHast kaprorpaduss — 3TO pa3liesl aBTOMaTH3MPOBAaHHOW KapTorpaduu, paccMaTpUBAIOIIMN CIIOCOOBI
co3JaHusl KapTorpaduyeckux IpPOM3BEIACHUH C WCIHOJB30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHH JUIsl Leled Hx
nonurpaduyeckoro BocnpousBeneHus. [IpencraBnser coOOH TEXHHYECKOE HANpaBlICHUE Pa3BUTUS COBPEMEHHOM
Kaprorpaduu.

[ToMMMO TEXHHYECKOH CTOPOHBI KOMIIBIOTEpHash Kaprorpadus paccCMaTpUBaeT TakKe TEOPUI0 M METOJbI
KapTorpagu4eckoro oToOpa)keHusi 0OBEKTOB M SIBJICHHHA NPHPOJIBI U OOIIECTBa, TO €CTh MOCTPOCHHS S3bIKa KapThl,
CHCTEM KapTorpaMYecKuX 3HAKOB; XYIOXKECTBCHHOE IPOCKTHPOBAaHHE KapT (KapTorpapuyeckuil nu3aiiH), HX
KpacouHoe O(pOpMIICHHE NMPUMEHHUTEIBHO K HOBBIM HH(OPMAIIMOHHBIM TEXHOJIOTUSM, OCHOBBIBAsCH HA pa3paboTKax
oopMIIeHHS KapT U KapTorpaduueckoil CeMUOTHKH.

«KapTtorpadus u reonHpopmaTHKa B3aUMOJCHCTBYIOT 110 MHOTHM HampaBlieHUsIM. ENMHCTBO IBYX OTpaciieil HayKu u
TEXHUKH OTPeNIesIeTCs CIACIYIOMMMH (haKTOPaMH:

. obmereorpaguueckue U TeMaTHYECKHE KapThl — IJIABHBIH HCTOYHHMK HPOCTPAHCTBEHHOW HH(pOpPMALUH O
NPUPOJIE, XO3SIHCTBE, COLMANIBLHOI chepe, IKOIOTHIECKOiT 00CTaHOBKE;

. CHUCTEMBbl KOOpIWHAT M pasrpadka, NPUHATBIE B KapTorpaduu, Ciy)KaT OCHOBOH [yisi reorpaduyeckoii
JoKanu3amuu Bcex nanueix B [UC;

. KapThl — OCHOBHOE CpPEICTBO HMHTEPIIPETAllMM W OPTraHM3allM JAHHBIX JWCTAHIIMOHHOTO 30HIMPOBAHMS U
nro0oi npyroii nHpOpMaIuy, nocrynarouel, oopadarsiBaemoii 1 xpanumoii B 'C;

. reonH()OPMAIMOHHBIE TEXHOJIIOTHH, UCIIOIB3YEeMble Ul H3y4YSHUS MPOCTPAHCTBEHHO-BPEMEHHOH CTPYKTYpBHI,

CBSI3eH M IUHAMHKH T'€OCHCTEM, B OCHOBHOM OITHPAIOTCS HA METOJbI KapTOrpa)MuecKoro aHajlu3a W MaTeMaTHKO-
KapTorpa(gu4ecKoro MO/ICINPOBAHMS;

. Kaprorpagudyeckue u300pakeHHMsT — camasl mnenecooOpasHas (opma mnpenacTaBieHHs TeoHMH(OPMALH
MOTPEOUTEISIM, @ COCTABIICHHE KapT — OJ{HA U3 OCHOBHBIX (yHKIuit [TIC»

3.2Teopeanec1me OCHOBBI _KOMIILIOTEPHOM KapTorpa(jgnn

PactpoBoe nzobpaxeHue mpeacraBisier coboi Habop MUKceIed WM MUKceNoB (picture element — aMEMEHT PUCYHKA).
3T0 caMblii MUHMMaJILHBIH U OCHOBHOM 3JIEMEHT M300paxkeHus1, GOPMHUPYEMOro Ha 3KpaHe MOHUTOPA WJIH TIPH MeyaTu
bosiee BBICOKMM KayecTBOM M MHBIM NMPUHIMIOM (GOPMHUpOBaHMs 00JIaflaeT BEKTOPHAs rpaduka, HHOT/IA Ha3blBaeMast
00BEKTHO-OPUEHTHPOBAHHOW. DTO METOJ IMOCTPOCHHs H300pa)keHHH, B KOTOPOM HCHOJB3YIOTCS MaTeMaTHYeCKHe
OINMCaHUsl Ul ONpENeNCHUS IOJOXKEHHS, JJIMHBl M HalpaBJICHUs BHIBONUMBIX JHMHHA. [IpM 3TOM 0OOBEKTHI
(dopmupyroTcst U3 Habopa BEKTOPOB (JMHHH), KOTOpblE MOXXHO HM3MEHSATH NPOHM3BOJBHBIM 00pa3oM B Ipolecce
PHCOBaHUS, TO €CTh PEIAKTHPOBATD.

®opmanuzanus  KapTorpadMueckoro HzoOpaxkeHWs. ABTOMaTH3MpOBaHHas o00pa0OTKa IaHHBIX TpeOyeT HX
(opmanmzanyu, T. €. ONMCaHUsA OOBEKTOB (MJIM 3HAKOB) C MOMOILIBIO (POPMAIBHOTO S3bIKA, BCE 3HAUEHHS KOTOPOTO
YEeTKO OIpeAe]eHbl W HE [OINYCKAaloT KakKuX-TH00 JBycMBICIIEHHOCTeH. L[BeToBBle Monenu. B kommbroTepHOM
KapTorpaduu, Tak e Kak M B KOMIBIOTEPHOI rpaduke, IpH CO3MAHUH, PEIAKTUPOBAHWU M BBIBOJE HM300parkeHUi
OIIHOﬁ M3 CaMbIX BAXXKHBIX 3aJ1a4 SABJISICTCA pa60Ta C IBECTOM.

Jleknusi Ne 2.10 (4 yaca)
Tema: « Texnudeckoe obecrnedyeHue co3qaHAs KapT»
1. Bompocsl Jeknun:
1.1 KowmmbrorepHas Kaprorpadus B CHCTEME HayK M TEXHOJIOTHH
1.2 TexHuueckoe oOecriedeHre MPOLECCOB CO3AAHMUS KapT
1.3 CneuunanusupoBaHHbIE KapTOrpaduuecKie IporpamMMsbl

1.4 OcHOBHBIE 3Talbl ¥ CIIOCOOBI KOMIIBIOTEPHOTO CO3/IaHMUs KapT

2.JIutepartypa
1. Cwmarnes, B. U. I'eone3ust ¢ ocHoBamu KapTorpaduu 1 KapTorpaduieckoro YepueHus : yaeOHoe mocooue Iist



cpenHero npogeccuonansHoro oopazosanus / B. M. CmaneB. — Mocksa : M3garensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Makapos, K. H. UmxenepHas reonesust: yaeOHUK Tt cpeaHero nmpodeccnonansHoro oopazosanus / K. H.
MaxkapoB. — 2-¢ u311., ucnp. u gom. — Mocksa : M3natensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. Boctpoknyros, A. JI. OcHOBBI TOOrpaduy : y4eOHUK ISl CpeTHero npoghecCHOHaIbHOro 00pa3oBanus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeii penakiueii A. JI. BoctpoknyroBa. — MockBa :

Wz natenscro FOpaiir, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Texkct : anexkrponHsIi / OOpa3oBarenbHas
matdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/

Ilepeuens pexkoMeHayeMbIX MHTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm

3. XKypnan «['eone3ns u xaprorpadus» http://geocartography.ru

3.KpaTkoe coep:kaHue BOIPOCOB

3.1 Kparkasit HCTOpHSI PAa3BHTHS BLIYMCINTEIbHOH TEXHUKH

[ToTpeOHOCTH B aBTOMATH3AIMK OOPAOOTKH JaHHBIX, B TOM YHCJC BBIYMCICHHIN, BO3HHKIA OYCHb JTaBHO. MHOTHE
THICSIYM JIET Ha3aj JUIsl cueTa MCIOJIb30BAIMCh KaMEIKH, CueTHble Mamouku U Ap. bomee 1500 met Hazam muist
O0JIerdeHusi BBIYMCICHHM CTald HCIOJb30BaThesl cueThl. 1960 rox- BeimylneHbl MepBble MUKPOCXEMbI (YHIBI —
MHTETPAJbHBIE CXEMbI B OT/ICIILHOM KOPIYCE) — MHTErPAIbHbIC CXEMbl Ha KPEMHHUEBBIX KpucTaiuiax. [losBieHue yuma
03HAMEHOBAJIO POXK/ICHUE TPETHETO MOKOJICHHS KOMITbIOTEpOB. COBPEMEHHOE COCTOSIHUE

3.2 Texunueckoe o0ecrneyeHHe MPOIECCOB CO3TAHUS KAPT

VYerpoiictBa BBoia MH(OpMauu B KoMIbloTep. BBon mMH(OpManuu B KOMITBIOTED OCYILECTBISETCS YCTPOWCTBAMU
BBOjAa maHHbIX [20, 21, 26]. YcrpoiicTBo BBOAa — 3T0 (U3MYECKOE YCTPOUCTBO s obecreueHus DBM (B obiem
ciyuae u PC, B 4acTHOCTH) Kak 00pabaThIBaCMBIMU TAHHBIMH, TaK 1 KOMaHaMH, YKa3bIBAIOIIUMH CII0CO0 00pabOoTKH.
VYcerpoiictBa 00paboTku unHbopMaruu. [lociae BBoga nHGOpPMAIMK B KOMIIBIOTED HAYMHAETCS ¢¢ 00pabOTKa, KOTOpas
3aKJIFOYaeTCs B BBINOJHEHUU ONPE/IEICHHBIX NEHCTBHUH 1O MPeoOpa3oBaHMIO AaHHBIX, BBEACHHBIX B KommbloTep. [Ipu
9TOM TpeoOpa3oBaHWe OCYIIECTBISIETCS B COOTBETCTBHH C TpeOoBaHMsAMH moTpeburens. OOpaboTka MOKeT
3aKITI0YATHCS B CO3JJaHUH TEKCTa, Ipad)IecKOro N300paKeHHs, B TOM YUCIIE W KapTOorpaguIeckoro, MOAETHPOBAHUU
KaKoro-1bo mporecca u T. 1.

[Iporpammsel BekTOpHOW © pacTpoBod rpaduku. Jlns mocTpoeHWs W300paKCHHS Ha SKpaHEe KOMITBIOTEpa B
WHTEPAKTHBHOM pEXHME C MEeNbI0 €ro JajbHEHIIEro THUPaXHPOBAaHUS HCIONB3YIOTCS BEKTOPHBIC TpadudecKue
nporpaMMbl (TiporpaMMbl rpadudeckoro nusaiiHa). OcHOBHBIMH W3 HuX sBIsitoTcs: Adobe Illustrator, CorelDraw,
Macromedia FreeHand

3.3 CnennanuzupoBaHHbie kKapTorpaduyeckne NporpaMmbl

I'paduueckuii maker CorelDraw kananckoi gpupmer Corel sBisieTcst 0HUM U3 HauOoJIee MOMYJISIPHBIX BEKTOPHBIX
rpaduueckux penaktopo s mwiathopmsl IBM PC B cpere MS Windows. [laHHbIH akeT coaep:KUT Habop
MPOTPaMM, BBITOJHSIONIIUX pa3HyHble GyHKIUH [22, 25, 34]:

CorelDraw — cobcTBeHHO MporpaMma BEKTOPHOU rpaduK;

CorelMosaic ciyxut aist yrnpaBieHus: 60ib1uM 00beMoM rpaduku B Bujie Tak Ha3biBaeMbix oubnunorek Cliparts. Ona
MI03BOJISIET COXPAHUTH B CXKATOM BHJIE B apXuBe rpaduueckue (aiisl (pUCYHKH);

CorelTrace — nporpaMma aBTOMaTHYECKOTO IPe0oOpa3oBaHusl pacTpOBOii rpadvKu B BEKTOPHYIO GopMy
(aBTOBEKTOpH3AINSA);

CorelChart cyuT 17151 rpaduaecKoro n300paxeHus TA0JIHIl U YUCTIOBBIX TAHHBIX;

CorelPhoto-Paint — mporpamma 06paboTKH pacTpOBOTr0 N300paKEHH S, TOJYIEHHOTO CO CKAHEPA,;

Corel Painter — nporpamma st 00paGOTKH FOTOBBIX PACTPOBBIX H300PAKEHUH ¥ CO3JIaHUS HOBBIX C UCIIOJIB30BAHHEM
XY/I0’)KECTBEHHBIX HHCTPYMEHTOB;

CorelShow — nporpamma, MO3BOJISAIONIAST COCTABISTH COOCTBEHHBIE PUCYHKH C PA3IHYHBIMHU 3P (HEKTaMH, MOTB3YSICh
npodeccrnoHaIbHBIMH (POHOBBIMHU 00pa3liamMH, KoTopsle xpaHsrcst Ha CD-ROM;

CorelMove — nporpamMa aHUMAIHH, TO3BOJISIONIAS CO3/1aBATh (DHIIbMBI;

CorelVentura — nporpamMma BepCTKH JOKYMEHTOB.

3.4 OcHOBHBIE YTANBI ¥ CNIOCO0bI KOMIIbITEPHOI'0 CO3TAHNS KAPT

OCHOBY aBTOMaTH3MPOBAHHOI'O IIPOU3BOACTBA KapTOrpaduuecKoi MPOAYKINH, a TaKkKe T€OMH()OPMAIIMOHHBIX CHCTEM
COCTaBIISIIOT aBTOMAaTH3WpOBaHHBIE KapTorpadudeckue cuctembl (AKC), mpeacTaBisionme KOMIUIEKC TEXHHYECKUX,
MPOTPAaMMHBIX M MH(QOPMAIMOHHBIX CPEACTB, MPEIHA3HAUYCHHBIH Ui CO3/aHUs, OOHOBJICHHUS M HCIOJIB30BAHUS KapT
[12, 16, 33]. [JetictByromue u paspadarbiBaeMbie AKC pa3nmngaroTcss 1Mo CBOEH CTPYKType, CBOHCTBaM, IICJIEBOMY
Ha3HAYEHHIO, MOIIHOCTH, BEIOMCTBEHHOU MPHHA/JICKHOCTH, HO BCE OHM MMEIOT B CBOEM COCTaBE DSl IOJCHUCTEM,



BOXHEHIIMMH U3 KOTOPBIX SIBIISIFOTCS MTOJICKCTEMbI BBOJIA, 00pabOTKHU U BbIBOIA HH(OpMALIUH.

NuadopmanmonusiM  simipom  AKC  siBisiercst  6aHK  ITUGPOBBIX  KapTOTpapUUECKHX JAaHHBIX, COCTOSIIHNA U3
YHOPSAIOYSHHBIX TEMATHYECKUX MAacCHBOB IU(PPoBON wHpopManuu (6a3 HaHHBIX) W CPEACTB HX (HOPMHpPOBAHMUS,
yOpaBlieHUs, NOCTyNa K HHUM, T. €. cucteM ympaBienus Oazamu naHHbiX (CYB/]). B cooTBercTBHMU cO CBOMM
HasHaueHrneM AKC pemaroT Tpu OCHOBHBIE 3a[ayM, SIBISIOIIUECS IMOCICAOBATEIbHBIMH ITAlaMH KOMIIBIOTEPHOTO
CO3/1aHus KapThl: BBOJ HH(OpMAIHK, 00paOb0TKa U BBIBOJ H300paKEHHUS

Jlexmust Ne 2.11 (4 gaca)
Tema: « Tonorpadpuyeckne KapThl U IIAHBI

1. Bompocsl Jeknuu:
1.1 TTonsTre o xapre. O0mue cBeaCHUS
1.2 Macmta0s1 Tororpadi4eckux IIaHOB U KapT
1.3 YcnoBHBIE 3HAKH TUTAHOB U KapT
1.4 Homenknarypa Tonorpaguieckux KapT

2.JIutepaTtypa
1. Cwmanes, B. U. 'eonesus ¢ ocHoBaMu KapTorpaduu 1 KapTorpaguaeckoro 4epueHus : yaeOHoe mocooue s
cpenHero npodeccuoHansHOro odpasosanus / B. . Cmanes. — Mocksa : U3matensctBo FOpaiit, 2021. — 189 ¢. —

ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Maxkapos, K. H. UmxenepHas reofe3us: yaeOHHK U1 cpeaHero npodeccuonansHoro obpasosanms / K. H.
MaxkapoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3patensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpoxuyToB, A. JI. OcHOBHI TOnorpaduu : y4eOHHUK ISl CPeTHETo MpodecCHoHaIbHOTO 00pa3oBaHus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeit pegakuueit A. JI. BoctpokayTroBa. — Mockaa :
WznmatensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Texkcr : anexTpoHHBIH / OOpazoBaTeipHas
wiatdopma Opaiir [caiit]. — URL: https://urait.ru/bcode/

Ilepeuens pexoMeHyeMbIX HTEpHET-pECYPCOB:
1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm

3. XKypuan «[eonesus u kaprorpadus» http://geocartography.ru

3.KpaTkoe coep:kaHue BONPOCOB

3.1 IonsTHe 0 kKapre. O0OLIHE CBEAEHUS

Tomnorpaduyeckas KapTa — 3T0 YMEHBIIEHHOE ¥ TOYHOE H300paKEHNE 3eMHOM MOBEPXHOCTH Ha TUIOCKOCTH Ha
MaTeMaTHYECKOM OCHOBE.

IInanoM Ha3bIBAETCS YMEHBIIIEHHOE U MOA00HOE N300pakeHre Ha TOPU3OHTATIHLHON TNIOCKOCTH MPOEKITUH HEOOBIIIOTO
y4acTKa 3eMHOM MOBEPXHOCTH, B Mpe/esiaX KOTOPOTr0 KPUBU3HOW 3eMIIA MOXKHO IIPECHEOpEYb.

Tomorpadudeckne KapThI ABISIOTCS OCHOBHBIM HCTOYHUKOM HH(pOpMAIMK 0 MECTHOCTH. [10 HUM M3y4aroT MECTHOCTh
1 OPHEHTHPYIOTCS, BBIIOIHAIOT HEOOX0UMbIe n3MepeHus u pacueTsl. [Ipoekuus [Maycca-Kprorepa-reonesndeckas
MPOEKIHs, YCIOBHO Pa3/ieeHHas Ha BCIO MOBEPXHOCTh 3eMiu 60 30HaMu MepUIUaHaMU, IPOBEACHHBIMY uepes 6°, rae
(hopma 30HBI — chepHIECKUi ABYYT OJIbHHK.

3.2 Macwmradsl TonorpaduyecKkux MJIaHOB U KapT

— Kiaccudukanus xapr.

— Tomnorpadudeckue mianel — A0 1:5 000 BKIIOYHTENBHO;

— KpymHOMacmTabHble Tornorpadpuieckue kapthl — oT 1:10 000 mo 1:200 000 BKIIOUHTENBHO;

— cpenHemaciiTabHbie Tororpadudeckue kapthl — oT 1:200 000 (re Brirogast) o 1:1 000 000 BKIIOYUTENBHO;
— MenkomacmTabHble Tonorpaduueckue kKapTel — MeHee (Menbiie) 1:1 000 000.

IIpoexkmus Tonorpaduueckoit kapTel Macmrada 1: 1 000 000 — BugoM3MEHEHHAS MOJMKOHUYECKAs TIPOSKIIS,


http://geocartography.ru/
http://www.spbtgik.ru/book/3140.htm
http://www.spbtgik.ru/book/1131.htm
http://www.spbtgik.ru/book/1131.htm

MIPUHSTAS B KAUECTBE MEXKITyHAPOIHOHN MpoeKIuu s kapT Macmrabda 1: 1000 000. Ee ocHOBHBIE XapaKTEPUCTHKH:
MPOEKTUPOBAHNE 36MHON IIOBEPXHOCTH, OXBAaTHIBAEMOMN JINCTOM KapThl, IPOU3BOIUTCS HA OTACIBHYIO MIOCKOCTD;
Hapasuiesiu H300paxarTcs JyraMy OKPYKHOCTEH, a MEpUIHAHbl — MPSMBIMH JIMHUAMH; HAaHOObIIIee NCKAXKEHHUE JUTHH
B mpenenax nucta gocruraet 0,14%, uckakeHue yriioB—mo 7, uckaxeHus romanei—rmo 0,08%.

[Ipu cnosxeHun YeTbIpex JUCTOB KapThl Macmrabda 1 : 1000 000, pacmosoXeHHBIX B npeenax mupot 40—60°,
BO3HUKAET YIIOBOMH pa3pbiB nopsiaka 20—40' u TMHEHHBIN pa3pblB — 2—6 MM. (HECXOJUMOCTb JIMCTOB BO3pACTALT K
nomocam). B onuH 010K ckiienBaeTcst 0€3 3aMETHBIX pa3pbIBOB He Oosiee 9 TUCTOB.

1.3 YciaoBHBIE 3HAKH IVIAHOB M KAPT

YcnoBHbIE 3HAaKM ToONOrpadMyYeckux KapT — cucTeMa rpaduuecknx, OyKBEHHBIX M LU(POBBIX 00O3HAUCHMH, C
MIOMOIIIBI0 KOTOPBIX TOKAa3bIBACTCSI HA KAPTE MECTOIOJIOKEHNE OOBEKTOB MECTHOCTH, M TIEPEJAIOTCS] X KaUECTBEHHBIC
Y KOJINYECTBEHHBIE XapaKTEPHCTHKH.

YcnoBHBIE 3HAKH, H300pakarolIie OTHM W Te ke O0BeKTHl, Ha Kaprax MmacmTaba 1: 25000—1: 200000 mo cBoemy
HA4YEePTAHHUIO OYTH OJANHAKOBBIE H OTIIMYAIOTCS TOJIBKO pa3MEpaMH.

YcnoBHBIE 3HAKU MOPA3ACISIFOTCS HAa MacIITa0HbIE, BHEMACIITA0OHBIE U MTOSCHUTENBHBIE.

MacmtaGHble (KOHTYpHBIE) yCIOBHBIE 3HAKH COCTOST M3 KOHTypa (BHEIIHEro OuepTaHus 00beKTa); n300pakaeMoro
CIUIOIIHOW JINHUEH WMJIM MYyHKTHPOM, BHYTPU KOTOPOTO 3HAYKaMH, IIBETOM WM IITPUXOBKON 0003HAa4YaeTCs XapakTep
00BeKTa.

JluneiiHble yCTIOBHBIE 3HAKH (Pa3HOBHUIHOCTh MACIITAOHBIX YCIOBHBIX 3HAKOB) MPHUMEHSIOTCS NPU H300paKeHUU
00BEKTOB JTHHEHHOTO XapakTepa — JOpOr, JTUHUN 3JIeKTpolepeauy, TpaHull U T. I. MecTONoN0oKeHHe U IIaHOBOE
ouepTaHHe OCH JHHEHHOro 00beKTa N300pakaroTcsl Ha KapTe TOYHO, HO MX MIMPHHA 3HAYUTEIHHO NPEYyBEININBACTCS.
Hanpumep, ycimoBHBIH 3HaK mocce Ha kapTax MacmTaba 1: 100000 mpeyBenuanBaet ee mupuHy B 8—10 pas.

B HemacmTaOHBIE YCIIOBHBIC 3HAKH HCIIOJB3YIOTCS HPH M300pakeHHH OOBEKTOB, IJIAHOBOE OYEPTaHHE KOTOPBHIX HE
MOXeET OBITh IleperaHo B MacmTabe KapThl. MecTONOJIOKEHHE TaKHMX OOBEKTOB ONpeneNsieTcsl TJIaBHOM TOUYKOH
YCIOBHOTO 3HaKa. [ JTaBHBIMH TOYKaMH MOTYT OBITh: T€OMETPUYECKHH LEHTP (HUTypbl, CEpelHA OCHOBAHUS 3HAKa,
BEpIIMHA IPSMOTO YIJIa WM T€OMETPHUYECKUI LICHTP HIDKHEH (QUTypBI.

[loscHUTEeNbHBIE YCIIOBHBIE 3HAKM MPUMEHSIOTCA JUIA JIOTOJHHUTEIBHOM XapaKTEpUCTUKH OOBEKTOB MECTHOCTH,
HalpuMep, CTpesKa Ha peke 0003HayaeT HallpaBJIeHUE TeUCHUS U T. II.

3.4 HomenkJyaTypa Tonorpaguyeckux Kapt

Pasrpadxka xapT — cucrema AeneHus KapT Ha OTAeNbHbIe JTUCThl. HOMEeHKIaTypa KapT — cucTeMa HyMepalyy 1
0003HaueHHNS OTENIBHBIX JINCTOB. Kaskablil JIMCT orpanndeH paMkoi. CTOpoHaMM paMOK JIICTOB TOHOTPa(hUIECKIX
KapT CIy)XaT Mapajuleiny ¥ MepUIHaHBI.

Homenknarypa xapter Mmacmrada 1 :1000 000 . Best moBepXHOCTD 3eMiIH JeTUTCS TapalIeIsIMU Ha pssl (depes 4°), a
MepHIMaHaMi—Ha KOJIOHHEI (depe3 6°); cTOpOHbI 00pa30BaBIINXCS TPANCIIMI CITY>KaT IPAaHNUIAMH JIICTOB KapThl
macmTaba 1 : 1000 000. Psiger 0003HagaroTCs 3arlaBHBIMU JIJATHHCKUME OyKBaMu OoT A 10 V, HaYMHAS OT 3KBaTOpa K
000ouM MoJrocaMm, a KOJIOHHBI — apabckuMu 1M pamu, HaduHas oT Mepuarana 180° ¢ 3amasa Ha BOCTOK.
HomeHnkiarypa nucta KapThl COCTOUT U3 OYKBBI psijia 1 HOMEPa KOJIOHHBI.

Jlexmust Ne 2.12 (4 yaca)
Tema: « OCHOBBI TONOTrpagUIECKUX ChEMOK)

1. Bompocsl Jeknun:
1.1 TTonsiTHe O TONOTPapUIECKON CHEMKE.
1.2 Bups! Toorpadguyeckix CbEMOK MECTHOCTH
1.3 3apmaun, penraemsle 1o TonorpadUuecKuM KapTaM M IIaHaM

2.JIutepartypa

1. Cwmarnes, B. U. 'eone3ust c ocHoBamu KapTorpaguu u KapTorpapuaeckoro YepueHus | yaeOHoe mocodue s
cpenHero npogeccuonanbHoro oopazosanus / B. M. CmaneB. — Mocksa : M3garensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Makapos, K. H. UmxeHnepHas reones3us: yaeOHUK Ui cpenHero npodeccuonanpHoro oopazosanus / K. H.
MaxkapoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. Boctpoknyros, A. JI. OcHOBBI Tonorpaduy : y4eOHHK JUIsl CpeTHEr0 NMpoecCHOHAIBHOI0 00pazoBanus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeit penakiueii A. JI. BoctpoknyroBa. — MockBa :
WznarensctBo 0paiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Texcr : anexTpoHHBIH // OOpa3oBaTenbHast
mnatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/

Ilepeuens pekoMenyembix UHTEpHET-pECYpPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm



3. XKypnan «['eone3ns u xaprorpadus» http://geocartography.ru
3.KpaTkoe copep:kaHue BOIPOCOB

3.1 llonsiTe 0 TonorpadguyecKoii chemMke.

Tonorpaduyeckoli CcheMKOW Ha3bIBACTCSI KOMIUIGKC T€OJe3MYeCKUX paboT, pe3yabTaToOM KOTOPBIX SBISETCS
Tororpaduyeckasl Kapra Win iaH MecTHOcTH. Tonorpaduueckue CheMKH BBIIOJIHAIOT a’3podoToTonorpagudeckum 1
Ha3eMHBIM MeToJaMu. Ha3eMHble MeTonbl NEeNsITCs Ha TaxeOMETPUYECKYI0, TEOAOJUTHYIO, (DOTOTEOAONUTHYIO H
MEH3YJIbHYIO ChEMKH.

Br160p MeTona cheMKH orpeaenseTcs TEXHHYECKO BOBMOXKHOCTBIO M 9KOHOMHYECKOH 11eJ1eCO00pa3HOCTHIO IIPU 3TOM
YUUTBHIBAIOTCS CIEYIINE OCHOBHBIE (DAKTOPHI: - pa3Mep TEPPUTOPHH, CIOXKHOCTh penbeda, CTENCHb 3aCTPOCHOCTH U
T.4. IIpu cremke Oonmpmux TeppuTopuii Hambosee 3pdekTnBHO MpUMEHTS a’podoToTONOrpaPUIecKyl0 CheMKy, Ha
HEOOJBIINX Y9aCTKa MECTHOCTH, KaK IIPAaBMJIO MCIIOJIB3YIOT TaXEOMETPHIECKYIO M TEOAOIUTHYIO CheMKY. MEeH3ynbHas
ChEMKa B HACTOSIIEE BPEMS HCIONB3YETCS JOCTATOYHO PEAKO, KAK TEXHOJIOTHIECKN YCTAPEBIINIT BUA ChbEMKH.
Hambomee pacnpocTpaHeHHBIH BHA Ha3eMHOH Tomorpadu4eckoil ChEMKH - TaxXeoMeTpHUYecKas ChEeMKa.
[IpenMyIIECTBEHHO BBINOJIHSIETCSI C MOMOIIBIO AJIEKTPOHHOTO TaXEOMETPa, TaKXKE BO3MOJYKHO BBIOJHITH CHEMKY C
nomolpto Teogonura. [Ipu TaxeoMeTpruueckoil CheMKe B T0JIE BHINOJIHSAIOTCS BCE HEOOXOJMMbIE N3MEPEHUS, KOTOPbIE
3aHOCSTCS B MAMSTh PHOOpa JIMOO0 B )KypHAJ, a IUIaH COCTABISIETCS B KAMEPAJIbHBIX YCJIOBHUIX.

3.2 Buasbl Tonorpaguyeckux cbEMOK MECTHOCTH

IMon cpEMKOIl NMOHMMAIOT COBOKYHMHOCTh DPabOT, BBIIOJNHAEMBIX C IENbI0 CO3JaHHS IUTAaHOB M KapT. ChEMKH
MNOJPAa3JeIAIOT Ha Ha3eMHBIE, BKIIIOYAIOIINE TEOMETPUUECKHE U3MEPEHHS HEMTOCPEICTBEHHO Ha TOBEPXHOCTH 3€MIU, U
a’pOKOCMHUYECKHE (IUCTAHIMOHHBIE), MPOBOJUMBIE MyTEM DPErHCTPAalliM 3JIEKTPOMArHUTHOTO M3IIydCHUS 3€MHOMH
MOBEPXHOCTH, 00pabOTKy MOIyYCHHBIX MaTEepHaloB U rpaIecKue MOCTPOCHHUS.

1. HazeMHBIMH METO/IaMH CO3JIAIOTCS IUTAHBI M KapThl HEOOJBIINX YIaCTKOB MECTHOCTH U NIPH PELICHUH WH)KCHEPHBIX
3a/1a4: CTPOUTENBCTBO KPYIHBIX COOPYKEHUI, KAHAJIOB H T.II.

2. Ilpu AHUCTAaHLIMOHHBIX CHEMKAaX CHEMOYHBIE CHCTEMBI YAAJI€Hbl OT 3eMHON IOBEPXHOCTH Ha 3HAUUTENBHOE
paccrosinue. [IpuémHrkamu nHpOpManuu ciyxar ¢pororpaguyeckue u TeICBU3HOHHBIE KaMephl, YCTaHOBJICHHbIE Ha
JeTaTeNnbHBIX ammaparax. ChéMKa, NMpou3BoAHMMAs C caMoyéTa, HasbIBaeTcad adpochbEMKOM. ChéMKa ammapaTypoi,
HaxoZsLIeHCs 3a TpenelaMu 3eMHOH aTMoc(epbl (Ha HCKYCCTBEHHOM CIYTHHKE 3eMIIH, KOCMHYECKOM Kopabie),
Ha3bIBACTCSI KOCMUYECKOW ChEMKOW. Marepualibl KOCMUYECKOM ChEMKHU MCIOJB3YIOT B LENAX M3Y4EHHs NPUPOAHBIX
pecypcoB 3emiu, Ul CO3aHMsI KapT MaJIOM3yYEHHBIX M TPYAHOIOCTYIHBIX PallOHOB

3.3 3agauu, pemaemMble N0 TonOrpaguyecKuM KapTam M IIaHaM

[Ipn pa3paboTke MPOEKTHO-TEXHUYECKOH HOKYMEHTAIlMM HH)KCHEPYCTPOHMTEINIO NMPUXOANTCS PElIaTh Psi PasIMIHBIX
3aj1ad, UCHOMb3Ys Tornorpaduyeckne KapThl U IUIaHbI.

Omnpenenenue reorpaduueckux KOOPIHHAT

I'eorpadudeckne KOOPIMHATHI: UTUPOTA U JOJTOTA - YIJIOBBIC BETHYUHEI.

[IupoToii Ha3BIBaETCsI Yroj, 0Opa30BaHHBIA OTBECHOW JHHHMEH M IUIOCKOCTHIO 3KBaTopa. LIlMpoTa OTCUMTHIBACTCS K
CEBEpY U 0Ty OT 3KBAaTOpa U COOTBETCTBEHHO HA3bIBAETCS CEBEPHOM M I0KHOU mIMpOTOM. Jlojarora - 3TO ABYrpaHHBIN
yroy, oO0pa30BaHHBIA IUIOCKOCTBIO HAYaJbHOTO MEpHIMAHA, NPOXOAAIIEro depe3 [puHBHUCKUI (HadalbHBIN)
MEpHUNaH, U MIOCKOCTHI0 MEpHINaHa JaHHOW TOYKH. Jl0droTa OTCUUTHIBAETCS HAa BOCTOK UM 3amaj]l OT Ha4aJIbHOTO
MepHraHa U COOTBETCTBEHHO Ha3bIBAETCS BOCTOYHOM M 3allaJIHOM JONTOTOM.

Onpeznenenue NpsAMOYTOJIbHBIX KOOPAHHAT

Tomorpaduaeckne kapTel Poccuu cocTaBieHBl B paBHOYTOJIBHOM KapTorpadudeckoit mpoekiun ['aycca-Kprorepa. Ota
MPOEKLHS CIY)KUT OCHOBOHM ISl CO3JIaHMSl 30HAJIBHOW OOILIErocyNapCTBEHHOM CHCTEMBI IUIOCKHX IPSIMOYTOJIBHBIX
KoopauHat. J{JIsi yMEHBIICHHUS UCKKCHUH 3IUTUIICOM/] TIPOSIMPYIOT Ha INIOCKOCTh MO YacTsIM (30HaM), OTpaHUYEHHBIM
MepUAraHaMH, OTCTOSIIUM JIpyr oT Apyra Ha 3° umu 6°. CpenHuil MepuauaH KakJo! 30HBI Ha3bIBAIOT OCEBBIM. CueT
30H BeIyT OT I pHHBHYCKOTO MEpUINaHa Ha BOCTOK.

M3mepeHne WCTUHHOTO a3WMyTa M JAWPEKIMOHHOTO YIJia JIMHUH, BBIUMCIEHHE MAarHUTHOTO a3uMyTa W pymoa.
HcTuHHBIN a3UMYT — 3TO yroJdl, U3MEpSIEMBbII OT CEBEPHOIO KOHIIA HICTUHHOIO MEPUIMAHA 110 X0y YaCOBOM CTPEIKU 10
3a/JaHHOTO HANIPABJICHUS JIMHUH.

OnpexneneHne TOPU3OHTAIBHBIX MPOJIOKEHHH THHUH. [locTpoeHne mpodmis MECTHOCTH MO 33JaHHOMY HaIlpaBJICHHIO.
[Ipoduins — 3T0 M300pa’keHne Ha IUIOCKOCTH B YMEHBIIEHHOM BHJI€ BEPTHKAIBHOTO pa3pe3a MECTHOCTH 110 331aHHOMY
HarpasieHuro. [1pu nmoctpoeHny npoduiIst IMHUK TOPU30HTAIBHBIN MacITad MpoQuiIst IPUHUMAIOT PaBHBIM MaclITady
KapThl WM TUIaHA, BEPTUKAIBHBIHN - B 10 pa3 Kpyn-Hee WK BHIOMPAIOT MPOU3BOJIBHO.

Jlexmus Ne 2.13 (4 gaca)
Tema: « Dororonorpaguyeckue CbeMKH»
1. Bompocsl Jeknun:

1.2 Bugst hoTorpaMMeTpHUUECKUX ChEMOK
1.2 Aspodorochemka



1.3 AspodorocHnMok 1 kapTa. UX oTJIMIue 1 CXOJCTBO

2.JIutepartypa
1. Cwmanes, B. U. 'eone3ust ¢ ocHoBamMu KapTorpaguu u KapTorpapuIeckoro YepucHus : yaeOHoe mocooue st
cpenHero npodeccnonansHoro odpasosanus / B. . Cmanes. — Mocksa : U3matensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. ImxeHepHas reoie3nsi: y4eOHUK JUTsl cpetHero npodeccuoHanbHoro oopaszosanus / K. H.
MakapoB. — 2-¢ u3[l., uctp. u aon. — Mocksa : M3natensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. Boctpoknyros, A. JI. OcHoBBI Tonorpaguy : yueOHHK ISt CPEJHEro MpoQecCHOHaIbHOI0 00pa3oBaHus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeii penakiueii A. JI. BoctpokHyToBa. — MoOCKBa :
WznmatensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Texkcr : anextpoHHsIi / OOpazoBaTenbHas
miartpopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

Ilepeuens pexomenyembix IHTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm

3. Xypnan «["eone3us u kaprorpadus» http://geocartography.ru

3.KpaTkoe coep:kaHue BOINPOCOB

3.1 Buasl oTorpamMmmerpuyeckux CbeMoK

®dotorpammerpus (0T Tped. cioB photos — cBeT, gramma — 3aInch, metreo — N3MEPeHNe) — ITO HayKa ONPEeTICHUS
KOJIMYECTBECHHBIX 1 KAUYECTBECHHBIX XapAKTEPUCTHK I10 CHIMKaM.

Paznugator crenyromue Buabl (POTOrpaMMETPHUCCKUX ChEMOK:

1. HazemHas poTocheMKa,

2. AspodoTocheMKa;

3. Kocmuyeckas porocreMka.

HazemHas (oTocheMka MpUMEHSIETCS B OCHOBHOM NP CO3JIaHUU KapT TOPHBIX pailoHOB, KapbepoB. [1pu aTom
MPUMEHSIOTCS CIIEIMANbHBIE TPUOOPBI — (POTOTEOMOIUTHI, KOTOPbIE YCTAHABIUBAIOTCS HA IITATHBE M IOATOMY HX
Ha3bIBAIOT (POTOTCOIOTHUTHI.

Anpo(hoTOCHEMKY MIMPOKO MPUMEHSIOT JUIS CO3AaHUsI TONOrpapUIecKnX KapT U IJIAHOB Pa3IMYHBIX MacIuTaboB (1 :
500 — 1 : 100 000). A’podoTocremMKa MO3BOISAECT HAMHOTO ITOBBICUTH IPOM3BOIUTEIHHOCTD TPY/a M SKOHOMHUYECKYIO
3¢ PEeKTUBHOCTH TOMOTPaO-T€0Ie3NUECKOT0 IPON3BOJICTBA M HHKEHEPHO — I'€0JIe3MUECKUX U3BICKaHUH.

3.2 AspodoTrochemka

AnpodorocheMka — KOMIUIEKC JIETHO-ChEMOYHBIX paboT, ¢ororpaduyeckux u (oTOrpaMMETPHUUECKHX DPadoT, B
pe3yJsbTaTe KOTOPBIX MOJIYYaI0T a3POHETATUBBI M a3PO(OTOCHUMKH MECTHOCTH.

I[Tpu aspodoTocheMKe HCIONB3YIOTCS pa3JIMUHbIE JIETaTEIbHBIE aIlapaThl: CAMOJIETHI, BEPTOJIETHI, AeIbTaIUIaHbl U T. I1.
B 3aBucuMOCTH OT TMOJOXEHHs ONTHYECKOH ocH a’podoroamnmapara B NPOCTPAHCTBE DPA3IMYAIOT IUIAHOBOE U
nepcrekTuBHOE (hoTOrpadupoBaHue.

[TnaHoBBIM Ha3bIBaeTCs Takoe GoTorpadupoBaHue, pu KOTOPOM ONTHYECKAst OCh a3podoToannapara OTKIOHIETCS OT
OTBECHOMW JInHMM He Oonee, yeM Ha 3°. Eciu 3T0 OTKIIOHEHHE mpeBbImaeT 3°, To Takas a’podoTOCheMKa Ha3bIBACTCS
MEPCIEKTUBHON MM HAKJIOHHOM.

[Ipu Tomorpaduyeckoii a3pohoTocheMKe OCHOBHBIM BHIOM (POTOTpahUpOBAHMS SBISETCS IIIAHOBOE.

AnpooTocheMKa 1o ipasessieTcsl Ha OMHOYHYI0, MApUIPYTHYIO U IUIOIIAJHYIO.

OnMHOYHOHN HA3bIBAETCs a9POPOTOCHEMKA IPH KOTOPOH MOJTy4alOT OANH MIIM HECKOJIBKO CHUMKOB.

MapuipyTHoli Ha3bIBaeTcs a’po(OTOChEMKa IIOJIOCKI MECTHOCTH C OJHOTO 3axoja camonera. Ilpm stom
a’pO(QOTOCHUMKH B3aMMHO MEPEKPBIBAIOT IPYT APyTra B HAIIPABICHUHU TOJIETA.

ITnomanHoit HasbiBaeTcsi a’podOTOChEMKa 3HAYUTENHLHOW IUIOMIAM 3€MHOW IOBEPXHOCTH IIYTEM IPOJIOKECHUS
HECKOJBKUX NPSIMOIUHEWHBIX M B3aMMHO IapajUIelIbHBIX MapmipyToB. [Ipm 3TOM a’po(OTOCHHIMKH COCETHHX
MapIIPyTOB [EPEKPHIBAIOTCS.

[TepexpriTie a3poOTOCHIMKOB B HANIPAaBICHUH MapIIpyTa ChEMKH HA3bIBAETCS MPOJOJIBHBIM U 0003HadaeTcss OyKBOH
p.

[epexpriTie a3pohOTOCHUMKOB CMEKHBIX MAapLIPYTOB HAa3bIBaETCS ONEPEYHBIM 1 0003HavaeTcst OyKBoii q.
BennuuHBl TEpeKpBHITHH BBIp@XKAIOTCS B IPOLEHTaX OTHOCHTENLHO pa3Mepa COOTBETCTBYIOIIEH CTOPOHBI
a’pOPOTOCHUMKA.

[IpononbHOE M TONIEpEYHOE IMEPEKPHITUS HEOOXOAMMBI JUIS CBSI3M a’3pO(OTOCHHMKOB B OOLIyI0 CHCTEMY INpH HX
(ororpammeTprueckoii 0opadoTke.

3.3 AdpodoTocHUMOK U KapTa. UX oT/IHYNE U CXOACTBO

Adp0o(hOTOCHUMOK TEOPETUUECKH U MPAKTHYECKU PE3KO OTIUYACTCS OT KapThl, HAPUMED, [0 BHENIHeMY Buay. Bmecte
C TeM KapTa ¥ a’dpo(OTOCHMMOK HMEIOT MHOTO OOIIEero, Tak Kak 00a 3TH OKYMEHTa SBISIOTCS W300paKCHHEM



MECTHOCTH. DTO W300pakeHHE KaK Ha KapTe, TaKk M Ha a’popOTOCHUMKE TOJIYYCHO B OIpPENCICHHOM MaciiTade,
KOTOPOMY CBOWCTBEHHBI pa3Mephl H300pa)KeHUH TeX MM HHBIX TONOrpadUuecKux 00bEKTOB.

CyIecTBeHHOE OTIMYHE adpO(OTOCHHMKA OT TONOIPadMUECKON KapThl BHITEKAET U3 T€OMETPUUYECKON CYLIHOCTH UX
HOJTy4eHHSI.

Tonorpaduyeckas kapTa — OPTOrOHAJbHAs MPOEKLHS MECTHOCTH, T.e. TaKas NPOSKUHs, B KOTOPOH H300pakeHHUe
00BEKTOB MECTHOCTH Ha IUIOCKOCTH ITI0JTyYalOT C IIOMOIIBIO MIPOSKTUPYIOMIUX JIydel, IepIeHIUKYISIPHBIX K TNIOCKOCTH
MPOELHPOBAHMSI.

OpToroHanbHast MPOCSKIMUS XapaKTePHU3yeTCs JBYMSI OCHOBHBIMU CBOMCTBAMU: PAaCcCTOSHHS Ha KapTe MPONOPIHOHAIbHBI
TOPHU3OHTAIIBHBIM IIPOJIOKEHUEM COOTBETCTBYIOUIMX PACCTOSHHMN Ha MECTHOCTH; YIJIBI C BEpLIMHAMHU B JIIO00I TOuke
KapThl PaBHbI COOTBETCTBYIOLIMM FOPU30HTAIBHBIM yIJIaM Ha MECTHOCTH.

B ornmume ot kapThl Ha a3po(OTOCHUMKAX M300paKeHHE 00BEKTOB MECTHOCTH CTPOMTCS POEKTHPYIOIIUMH JIy4aMHu,
TepeceKaroInuMucs B 00BeKTHBE a3podoToanmapara.

[poexuus, B KOTOPOil M300pakeHUE MPEIMETOB Ha IUIOCKOCTH MOJIyYaeTcsl C ITOMOIIBI0 IPOCKTHUPYIOMIHUX JIy4Yei,
HepeceKalolNXcs B OJHOW TOUYKe, Ha3bIBaeTCs LEHTpaIbHOMA TOYKA IEePEeCedeHHs STHX JIydeld — HEeHTPOM HPOCKIUH.
CrnenoBarenbHO, N300pakeHE a3pOPOTOCHIMKA — IIEHTPAIbHAS MPOSKINS MECTHOCTH.

Jlexmust Ne 2.14 (4 gaca)
Tema: « Beegenue B reorpagpuyeckne mHpopmManuonneie cucrembl. Kinaccnpukamusa T'IC»

1. Bonpocsl Jeknuu:
1.1 Omnpenencuue uapopMarroHHbix cucteM. [Tomcucremsr TNC
1.2 Knaccugukarms reonHQOpPMaIHOHHBIX CUCTEM

2.JIutepartypa
1. Cwmanes, B. 1. 'eonesus ¢ ocHoBaMu KapTorpaduu 1 KapTorpaguaeckoro uepuyeHus : yaeOHoe nocooue s
cpenHero npodeccuoHansHOro odpasosanus / B. . Cmanes. — Mocksa : U3matensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makaposg, K. H. UmkeHepHas reoie3usi: yaeOHUK I cpeaHero npodeccuonansuoro oopasosanus / K. H.
MakapoB. — 2-¢ u3[l., uctp. u aon. — Mocksa : M3matensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpokuyToB, A. JI. OcHOBHI TOnorpaduu : y4eOHHK ISl CPEIHET0 PO eCcCHOHATBHOTO 00pa3oBanus / A.
JI. Boctpokuytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeii pexakuueit A. JI. BoctpokayToBa. — MockBa :
WznmatensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Texkcr : anektpoHHbIH / OOpa3zoBaTenbpHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/

Ilepeuens pexomenyembix IHTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm

3. Kypnan «I'eonesus u kaprorpadus» http://geocartography.ru

3.KpaTkoe coiep:kaHue BONPOCOB

3.1 Onpenenenne napopmManmuoHHbIX cucTeM. Hoacucremul T'HC

INoncucrema cOopa NaHHBIX, KOTOpas COOMpaeT W MPOBOJIUT NPEIBAPUTEIbHYI0O 0OpPaOOTKY AAHHBIX M3 Pa3IHMYHBIX
MCTOYHMKOB. JTa MOJICUCTEMa TaKKe B OCHOBHOM OTBEYaeT 3a IPeoOpa3oBaHuUs Pa3IMYHBIX TUIIOB IPOCTPAHCTBEHHBIX
JIaHHBIX (HapHMep, OT W30JIMHUI Tonorpaduieckoi kapTel k Moaenu penseda [MC).

[Noncucrema XpaHeHWs W BBIOOPKHM JaHHBIX, OpPraHM3yoIIas IMPOCTPAHCTBEHHBIE MAHHBIE C €TI0 MX BBIOOPKH,
O0OHOBJICHHS PEJAKTHPOBAHUS.

IMoxcucrema MaHUMYNIANWMK JAaHHBIMHM M aHAJN3a, KOTOPAas, BBHIIOJIHWB PA3UYHBIC 33/Ja4l HA OCHOBE ATHX JaHHBIX,
TPYNIUPYET W pa3lenseT MX; yCTaHABIMBACT MapaMeTphl W OTPAaHHYCHHS U BBINOJIHSAET MOJETHPYIONUUe (DyHKITUH.
IToacucrema BBIBOJA, KOTOpash OTOOpakaeT BCIO 0a3y MaHHBIX WM 4YacTh €€ B TaOJWYHOW, MUArpaMMHOW WIIH
KapTorpaduyeckoit Gpopme.

3.2 Kaaccudukanus reonHGpopManuoHHbIX CHCTEM

T'YIC pa3pabaThiBalOT ¥ NPUMEHSOT JIUIS PEIICHHUS HAYYHBIX U MPHUKIATHBIX 33/1a4 MPOCKTUPOBAHUS HHPPACTPYKTYPHI
TEPPUTOPUI, TOPOJCKOTO U PETHOHAIBHOIO IUIAHUPOBAHMSA, PAMOHAIBHOTO HCHOJB30BAHUS HPUPOAHBIX PECYPCOB,
MOHHUTOPHHTA JKOJIOTUYECKUX CHUTyalUil, a TakXe IUIsl NPUHATUS OINEPAaTUBHBIX MEp B YCIOBHUSX UpE3BbIYAMHBIX
CUTyanuid ¥ Jp. MHOXECTBO 3a/1a4, BO3HUKAIOIINX B KM3HHM, MPUBENIO K co3naHuio pa3nuuHbix I MC, koTopsie MOTyT
KJIaCCH(HUIIIPOBATHCS 10 CIEIYIOIINM ITPH3HAKAM.

ITo dpyHKIIMOHATHHBIM BO3MOXKHOCTSIM ['MIC moapaznensroTcst:

—Ha MOJTHO(YHKITHOHAIbHBIE 00IIET0 Ha3HAUSHUS;

— cnemuanu3upoBanabie [MIC, opHeHTHpOBaHHBIE Ha pENICHHEe KOHKPETHON 3aJadyd B KakKoW JIMOO TpeaMETHON



obmnactu;

— MH(pOPMaITOHHO-CIIPABOYHBIE CUCTEMBI IS IOMAITHETO W HH()OPMAIIIOHHO-CIIPAaBOYHOTO TTOJIb30BAHMS.
OynknuonansHocTs I UC ompenenseTcs TakkKe apXUTEKTYPHBIM IPUHIAIIOM WX TOCTPOCHHUS:

— 3aKpBITBIC CHCTEMBI HE IMEIOT BO3MOXXHOCTEH PACIIMPEHHUSI, OHU CIIOCOOHBI BEITIOIHATE TOJIBKO TOT HAO0OpP (PYyHKITHIHA,
KOTOPBII OTHO3HAYHO OIpEIeIIeH Ha MOMEHT MOKYITKH;

— OTKPBITHIC CHCTEMBI OTJIMYAIOTCS JISTKOCTBIO MPHUCIIOCOOICHHS, BO3MOKHOCTSIMHU PACIIUPEHUS, TaK KaK MOTYT OBITh
JIOCTPOCHBI CAMUM ITOJIb30BATEIEM IIPU MIOMOIIH CIICIIHATBHOTO anmnapaTa (BCTPOSHHBIX S3BIKOB MPOrPAMMHUPOBAHHUS).
[o npocTpancTBeHHOMY (TeppuTOpHalibHOMY) npu3Haky ['YIC noapasnenstores:

— Ha riobaybHbIC (IAHETAPHBIC);;

— 00IIeHAIIHOHAILHEIE;

— pEeTHOHAJIbHBIE;

— JIOKaJIbHBIE (B TOM YHCIIe MYHHUIIUIIATIBHBIE).

ITo mpobneMHO-TeMaTHYECKONW OPHEHTAIHH:

— obmereorpadudeckue;

— DKOJIOTHYECKHE U TIPHPOJIONIOIE30BATEIbCKHIE;

— oTpacieBbie (BOTHBIX PECYPCOB, JIECOOIB30BAHMA, TYPU3Ma, TPAHCIOPTA U T. II.).

Io ciocoby opranuzanyu reorpagM4ecKuX JaHHbIX:

— BEKTOPHEIC;

— pacTpoBbIe;

— BEKTOPHO-PACTPOBEIE.

Jexuns Ne 2.15 (4 gyaca)
Tema: « Ctpykrypa u moaeau gaHHbIX I UC, ncrounukm nanneix B 'UC u ux Tunsn

1. Bompocsl Jeknun:
1.1 Crpyxkrypa u mogenu ['MIC
1.2 TlonaTtue o TUIAX HCTOYHUKOB
1.3 Bunsl kapTorpaduueckix MaTepHaioB

2.JIutepaTtypa
1. Cwmarnes, B. 1. 'eonesus ¢ ocHoBamMu KapTorpaduu 1 KapTorpaguaeckoro uepuyeHus : yueOHoe nocooue s
cpenHero npodeccuoHansHOro odpasosanus / B. . Cmanes. — Mocksa : U3matensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Maxkapos, K. H. UmxeHepHas reofe3us: yaeOHHK U1 cpeaHero npodeccuonansHoro oopasosanms / K. H.
MaxkapoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3patensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpokuyToB, A. JI. OcHOBBI TOTIOrpaduu : yIeOHHK ISl CPeIHEro MpodhecCHoHaIbHOTO 00pa3oBanus / A.
JI. Boctpoxnytos, B. H. Cynpys, I'. B. IlleBuenko ; mox oGmeit pegakuueit A. JI. BoctpoknyToBa. — MockBa :
Nznatenscro FOpaiir, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekct : anexkrponHslii / OOpazoBarenbHast
matdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

Ilepeuens pexkoMeHyeMbIX HTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm

3. XKypnan «I'eone3us u kaprorpadus» http://geocartography.ru

3.Kparkoe coaepxanue BOIIPOCOB

3.1 Crpykrypa u mogeaun 'MC

Jlrobas TUC paboTtaeT ¢ pa3NIuIHBIMHA THIIAMH JAHHBIX, ONMHCHIBAIOIINX H3y4aeMble OOBEKTHI: IMPOCTPAHCTBECHHBIMH,
anI/I6yTI/IBHI)IMI/I, TEMATUYCCKUMU, METPUICCKUMHU U CEMAaHTHYCCKUMH. Civit JAaHHBIC SABJISIFOTCA

HanboJiee JOPOTOCTOSIIIMM 3JIEMEHTOM CHCTEMbl M 3aHMMAIOT 3HAYUTENbHBIH 00beM mnamsaTH. [IpocTpaHCTBEHHBIN
00BEKT — 3TO JII0O0H KOHKPETHBIH 00BEKT, KOTOPBIH XapaKTepH3yeTCcs MECTOIIOJI0KEHHEM B ITPOCTPAHCTBE U HAOOpOM
aTpUOyTHUBHBIX

JMaHHBIX. [IpoCTpaHCTBEHHBIC JaHHBIE — 3TO LU(PPOBBIE JaHHBIE O MPOCTPAHCTBEHHBIX OOBEKTaX, KOTOPBIC
o0ecIeunBaloT OINpEeJeNIeHNEe MX HPOCTPAHCTBEHHOTO MOJOXKEHMs, (OpMy M CBOicTBa. ATpHOYTHBHBIC JaHHbIC
(hopMupyrOT HAOOp KAYECTBCHHBIX M KOJUYCCTBCHHBIX XapaKTEPUCTHK KOHKPETHOTO MPOCTPAHCTBEHHOTO O0BEKTa, HE
OMPEJICISIONIMX €r0 MECTONOJIOKEHHe. TeMaTHuecKue JaHHble — 3TO HPOCTPAHCTBEHHBIE JAHHBIE, OTHECEHHBIE K
KOHKPETHOW TpeaMeTHOW obOmacTh. MeTpudeckne AaHHble (MeTpuKa) — 3To mHpopMmamms o0 o0bekTe mudpoBoi
Tonorpaduueckoit KapThl (TU1aHa), ONMMCHIBAIOIIAST MECTOTIONOKEHHE U TapaMeTphl 00bekTa. CeMaHTHIEeCKUE JTaHHbIC
(cemantuka) — 310 mMHMopMammss 00 00BeKkTe IUPPOBOH Tomorpapuueckord KapThl (IJIaHA), OMMCHIBAIOMIAS €ro
CYIIHOCTh U CBOMCTBA C TTIOMOIIBIO YCIOBHBIX U300paKEHUH.



Kpowme BrImeykazaHHBIX THIIOB JaHHBIX, CYIIIECTBYET Tak)Ke JABA THIIA CTPYKTYP AAHHBIX: TOIIOJIIOTHS U CIION
Cpenn HCTOYHUKOB JaHHBIX, ITUPOKO HCIIOJIB3YEMBIX B TeONH(pOPMaTHKE, HANOO0JIee YacTO PUBIIEKAIOT JaHHBIE
CIIEAYIOIINX KaTerOpuii:

- KapTorpaduiecKue,

- CTAaTHCTHUYECKUE

- a9POKOCMHUYECKUE MAaTEePHAIIbI TUCTAHIITMOHHOTO 30HIUPOBAHMUS.

IToMuMO yKa3aHHBIX MaTEPUATIOB TOPaA3I0 PEXKE UCTIONB3YIOT

- TAaHHBIC CMCIIMATBHO MPOBOJIUMBIX MOJICBBIX UCCIICAOBAHUI U CHEMOK,

- IUTEpaTypHbIC (TCKCTOBBIC) HCTOUHHUKH.

3.2 TlonsiTHE 0 THIAX HCTOYHHKA

"Tun McTOYHMKA" - OZHOPOTHOE MHOXKECTBO HCXOIHBIX MATEPHANIOB, KaKIOE€ M3 KOTOPHIX CHJIBHO Pa3iIM4aeTcs MO
KOMILIEKCY XapaKTePUCTHK.

K HAM npuHAANIECKUT, HApUMEp, TAKOH BaXKHBIH MIPHU3HAK - B KaKOW MU(POBON MK HeIi(poBoii (aHAIOTOBOH) popme
HOJTy4aeTCsl, XPAHUTCS M UCTIOJIB3YeTCS TOT MJIM MHOW THII JaHHBIX, OT Yero 3aBHCAT JICTKOCTh, CTOUMOCTh i TOYHOCTb
BBOJIa 9THX AaHHBIX B nudpoByro cpexy ['MC.

Hcnonp3oBanue reorpagyeckux KapT Kak HMCTOYHUKOB HCXOAHBIX JaHHBIX A1 (DOPMHPOBAHMS TEMaTHYECKHX
CTPYKTYp 0a3 JaHHBIX YZ0OHO ¥ 3(QPEKTUBHO IO PSIY MPUIHH.

1) cBeneHMsl, CYNTAHHBIE C KapT, UMEIOT YETKYIO TEPPUTOPHUANIBHYIO IIPUBS3KY

2) B HUX HET MPOITYCKOB, "OeJbIX MsITEH" B Ipeaesax n3o0paxaeMoil TeppUTOpum

3) onu B nroboii cBoell opme BO3MOXKHBI JUIsl 3allMCH Ha MallMHHbIE HocuTenu nHdopmanmu. Kaprorpaduueckue
UCTOYHMKH OTJIMYAIOTCA OOJNBIIMM pa3HoOOpasueM - Kpome oOrmereorpadpuyeckux M TONOrpadUyeckux KapT
HACYUTHIBAIOT IECATKH M JAXKE COTHU THIIOB PA3JIMYHBIX TEMAaTHYECKUX KapT.

B reonH(pOpMaTHKe KapThl CIYXaT I ABYX Liejeii:

1)monmy4enus napopMarun 00 yka3aHHBIX 00BbEKTaX MECTHOCTH

2)UX IPUBS3KH.

3.3 Buasbl kaprorpadguyeckux MaTepuajioB

CoBpemenHoe nporpamMmMmHoe obecneuenre ['IC mogaep:kuBaeT pacTpoBO€, BEKTOPHOE M THOPUAHOE MpEACTaBIICHHE
JaHHbIX. [I03TOMY NOJIB30BaTEINb TOJDKEH MPUHSTH PEllleHHE O BBIOOPE TUIIA JaHHBIX, KOTOPHIA B HAUOOJbIIEH CTEIICHU
OTBEYaeT eIy, ocTaBlieHHOH nepe HuM. [lockonbky napopmarus B [C BBoauTes B undpoBoii hopme, TO 1 STHX
1eJIel MCTIONIB3YIOTCS CTIealbHble TEXHOJIOTHH, HaIpUMep, CKAaHUPOBaHHUE 1 BeKTopu3anus PactpoBoe nzo0OpaxeHue
B KOMITBIOTEPHOH (opMe — 3TO HAOOpP TOUYEK, COCTABIISAIOMINX BHAMMYIO YacTh dKpaHa. [IpudéM Ui KaxI0H TOUKH
(nmkcens) uMeeTcst HAOOP XapaKTEPUCTHK — MECTO, pa3Mep, SPKOCTh, IBET U T.II. COOTBETCTBEHHO — KapTHHKA TEM
Tydire, yeM 0oJiee MEJKHe TOUKH €€ COCTaBIIIOT. A 4eM MEHbIIe OTHOCHTEJILHBIN pa3sMep MHUKCEIs, TeM IS TOH e
KapTUHKHA MX HYXHO Oosbize.... Bor 00béM daiina u pactér. B ommunu oT pacTpoBOro M300paKeHUs] BEKTOPHAs
KapTHHKa (opMHpyeTCss HE B BHJIE COBOKYITHOCTH 3JEMEHTapHBIX INHUKCENEeH, a B BH/IE COBOKYIHOCTH HEKOTOPBIX
00BEKTOB — TOYEK, KPUBBIX, MHOTOYTOJILHUKOB (TTOJIUTOHOB). [ X ONMCaHMA HCHOJIB3YETCsl HHOM CIoco0, KOTOPHIH,
0 CYIIECTBY, CBOJHUTCS K HAOOpy MaTeMarnieckux ¢popmyi. Hanpumep, aj1st OTPUCOBKH Ha dKpaHe HEKOTOPOH JIMHUH,
COEIMHAIONIEH YIJIbI 3KpaHa MO AMAroHaJIM JTOCTATOYHO 3a/aTh KOOPAMHATHI €€ Hauana M KOHI, TOJIIUHY U IBeT. B
TOM ClIy4ae, €CJIi OHa OTJIMYaeTCs OT NMPSIMOM — N00aBIsIeTCsl M HEKOTOpasi MaTeMaTHyeckas (popMmyrna, OMUCHIBAOIIAS
e€ ¢popmy. (Bnpouem, Tex, koro cnoBa "MaTtematudeckas GopMysa" — MATKO FOBOPS — HE BIOXHOBIISIOT, MOXHO Cpa3y
YCIIOKOWUTH — BCIO MaTEeMaTHYECKyI0 00pabOTKy BBIMOIHIET BEKTOPHBIH PEIakTOp, MONB30BATENI0 JOCTATOYHO OOBEKT
IpocTo HapucoBaTh). Kak yxe oTMedanoch, pa3BeTBIEHHbIE HAaBUTAllMOHHBIE KOMIUIEKCHI, OCHAIIEHHBIC OOJBIINM
KOJIMYECTBOM JIOIIOJIHUTEIIFHBIX XapaKTEPUCTHUK B OIMCAHMH OOBEKTOB, NPHHATO HA3bIBaTh I'€OMH(OPMAIMOHHBIMU
cucremamu (I'IC). Ilpu pazpadotke Takux ['MIC B kadecTBe 00BEKTOB MOTYT HCITONB30BATHCS U PACTPOBBIC IIEMEHTHI.
IIpuMepoM 3TOro MOTYT CIyKUTh IUIaHBI TOPOAOB, HAa KOTOPBIX JOPOXKHBIE PAa3BSI3KU HPHU COOTBETCTBYIOIEM
YBEJIMYECHUH MOTYT IIPEBPAIIAThCsl B PACTPOBBIE KAPTHHKH, HATIISTHO AEMOHCTPHUPYIOIIUE CIIOCOOBI MPOe3/ia CIOKHBIX
HEPEKPECTKOB.

Jleknusi Ne 2.16 (4 yaca)
Tema: « KpaTkuii 0030p nporpaMMHBIX cpecTB»

1. Bompocsl Jeknun:

1.1 3apy0OerxxHble IporpaMMHBIE ITPOIYKTHI, BUIBI U CBOICTBA, CIIOCOOBI IPUMEHEHUS
1.2 OredecTBeHHBIE IPOrPAMMHBIE IIPOJTYKTHI, BUIBI M CBOMCTBA, CIIOCOOBI IPUMEHEHUS

2.JIutepartypa
1. Cwmarnes, B. U. 'eone3ust c ocHoBamMu KapTorpaguu ¥ KapTorpapuaeckoro YepucHus : yaeOHoe mocooue st
cpenHero npodeccuonanbHoro oopazosanus / B. M. CmaneB. — Mocksa : M3garensctBo FOpaiit, 2021. — 189 ¢. —

ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771



2. Makapos, K. H. UmxeHepHas reonesns: y9eOHUK U cpeaHero nmpodeccnonansHoro oopazosanus / K. H.
MaxkapoB. — 2-¢ u311., ucnp. u 1o, — Mocksa : M3natensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpoknyTos, A. JI. OcHOBHI TOnorpadguu : y4eOHUK I CpeIHero npodecCuoHaIbHOr0 00pasoBanus / A.
JI. Boctpokuytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeii pexakuuneit A. JI. BoctpokayTroBa. — Mocksa :
WznarensctBo 0paiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anexTpoHHbIN // OOpa3oBaTenbHast
matdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/

IIepeuens pexomenyembix IHTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm

3. XKypnan «['eome3ns u xaprorpadus» http://geocartography.ru

3.Kpartkoe conep:kanue BOIPOCOB

3.1 3apy0eskHBI€ MPOrPAMMHBIE NPOJAYKTHI, BWIbI M CBOHCTBA, CIIOCOOLI MPUMEHEHHS

IIporpammuoe obecnieucHre kommnanuu ESRIKERDAS

ARC/VIEW 3.2 - cuctremsi co3nanusi HHDOpMAHOHHO cripaBouHbix maketoB (I'MIT) 1 KOMIIOHOBKH BBIXOTHBIX KapT.
[Tporpamma npenocTaBisieT KOHEYHOMY T10JIb30BATENIO CPEJICTBA BHIOOpA M IPOCMOTPA pa3HOOOpa3HbIX re0AaHHbIX, HX
peIaKTUPOBaHUs, CO3aHUsI MAKETOB KapT, aJIpeCHOT0 T'€OKOAMPOBAHUS, PACIIEYaTKH KapTOrpaduuecKiux MaTepHaoB.
HMeer MOyNIbHYIO CTPYKTYPY U BCTPOEHHBIH A3bIK co3nanus npuioxenniit AVENUE.

JomomHuTeNpHBIC TpUKIanHbIe MoayH pactmmpenns ARC/VEW:

-AV SPATIAL ANALYST — mpemocraBiseT HHCTPYMEHTHI TSI CO3IaHMUs, 3aIpoca, aHai3a i OTOOpakeHUs Ha KapTe
JAHHBIX TI0 PETYISIPHO CETKE, a TAK)KE BBIITOTHEHHS CHCTEMHOTO aHAIN3a C HCIOJIb30BAHUEM OOBEKTHBIX TEM,

-AV 3D ANALYST mnpenocraBisieT MOJIb30BATENI0 CICAYIOIIME BO3MOXHOCTH: CO3[aBaTh pPEANMCTUYHBIE MOJEIU
MOBEPXHOCTH TI0 PA3HOTO POAA MCXOTHBIM JAaHHBIM; ONPEIEISATh BBICOTY (3HAUCHHUE) TIOBEPXHOCTH B JIIOOOH ee TouKe;
paccuuThIBaTh 00BEMBbI MEXAY MOBEPXHOCTSIMH paboTaTh ¢ BEKTOPHBIMU 3D 00beKTaMM Ul CO3/IaHMs PEaTUCTHYHBIX
MoJiesiell TpeXMEPHOTO BH/ia; BU3yaln3upoBaTh nanHbie B 3D dopme.

-AV NETWORK ANALYST — cpencTBo, moMoraromiee pemarh o0Iue mpooIeMbl M0 CETSIM JaHHBIX, Yepe3 KOTOPhIS
MPOMCXOIUT TPAHCIIOPTUPOBKA.

ARCGIS - mnonnodynkiuonaipHas ['MC-cuctema, WMeeT COBEpLICHHBIE CpEINCTBAa JUIS CO3AaHHsl KapT, HUX
peIaKTHPOBaHUs, BBOJA U IPEoOpa30BaHMs AAHHBIX; PACIPE/ICIICHHOE YIPABICHNE JaHHBIMH; ITOJIHas MHTETpanus c
CHCTEMaMH YIIPaBJICHUS peIIIUOHHBIMU Oazamu naHHEIX (CYB/).

ERDAS Imagine - oOecrneunBaer paboTy ¢ JaHHBIMH JIMCTAHIIMOHHOTO  30HAMPOBaHus.  SIBiseTcs
MOJTHO(YHKIIMOHALHON T'e€OMH(POPMAIIMOHHOW CHCTEMOW ¢ (GYHKIMAMH CO3/aHMS, aHaM3a M WHTEPIpPETaLUH
reo/laHHbIX. MIMeeT caMblii ToJTHBIN Ha00p QyHKINOHAIBHBIX BO3MOXHOCTEH Cpel aHAJIOTHYHBIX MTAKETOB.
IIporpammuoe o6ecnieuenue Intergrach Corp.

GeoMedia Professional — yausepcanbras [UC-cructema, mo3BOIISIONIAs HAMPAMYIO (6€3 KOHBEPTAIMH) MOAKIFOYATHCS
U paboTaTh ¢ reoOMH(pOPMAIIMOHHBIMH 0a3aMy JIaHHBIX OOJIBIIMHCTBA GOPMATOB, 3((HEKTUBHO HHTETPUPYET T'€0IaHHBIE
B eIMHYI0 HMH(GOPMAIMOHHYI0O CHCTEeMY MaciuTaba oT paboueil rpymmbl ao mpeanpustus. OOnagaer QpyHKUUSIMH
co3nanus bJI, 00paboTku u ananu3a napopmanuu. FiMeer MOIYIbHYIO CTPYKTYDY.

3.2 OTeuecTBEHHbIE NPOrpaMMHBbI€ IPOAYKTBI, BU/Ibl H CBOIiCTBA, CIOCOODI IPUMEHCHUSA

GEODRAW (pa3pabotka Lleatp ['eonrdopmarmonnsx MccnenoBanuit UI' PAH, r.MockBa) — BEKTOPHBIA peOaKTop.
[IpennasHauen s co3paHus 0a3 IMGPOBBIX KapT M IUIAHOB, BKJIIOYAET B ceOs (yHKIMM, obecnedynBaromme
MIOCTPOCHHE TOIIOJIOTHYECKOH CTPYKTYphl LU(PPOBOH KapThl, HACHTHU(HKAIMIO OOBEKTOB M CBSA3bIBAHHE HX C
aTpuOyTHBHOW 0a30iff NaHHBIX, TpaHcopMmanuio KapT, (QYHKIMM HMMIOPTa-dKCIOpTa B pasziaudHble (HOpMAaTH,
MOJIEPKKY KapTOrpadMuecKuX MpOeKIHnii.

EASY TRACE (pazpabotka EASY TRACE GROUP, r.Ps3ans) — makeT mporpaMM HHTEPaKTHBHON BEKTOPH3ALINU
PaCTpOBBIX H300pakeHWH, oOmamaeT (QYHKIUAMU TPEABAPUTENHHON MMOATOTOBKH PAaCcTPOBOTO HM300paXKeHHUS,
BO3MOKHOCTBIO pabOThI ¢ aTpHOYTHBHBIMU 0a3aMH TaHHBIX.

TC IIAPK (pa3paborka TOO JIAHOKO, r.MockBa) — HHTErpHpOBaHHAs CHCTEMa, codeTaromas (yHKIHH
MHPOPMAMOHHO-CIIPABOYHON CHCTEMBI M PaCYETHO-aHAINTHYECKON M TPOTHO3UPYIOIel cucteMbl. CpeicTBa CHCTEMBI
obecreunBaroT:

-CO3/1aHHE MHOTOIIEJIEBBIX KapTorpaduueckux 0a3 JaHHBIX

-IIOCTPOEHUE MTPOU3BOAHBIX KapT

-aHaJIN3 JITaHHBIX (IIPOCTPAHCTBEHHAsI CTATHCTHKA, TAKCOHOMUSI, MICCIIEAOBAHUE CBA3CH 1 3aBUCUMOCTEH)
-aBTOMATH3aIMIO IPOLIECCOB MPeoOpa3zoBaHusl GOPMBI IPE/ICTABICHUS JaHHBIX,

-aBTOMATH3AIHIO NTPOIIECCOB MOIYYSHHsI HOBOH MH(POPMAIMK Ha OCHOBE KOMIIJIEKCHON MHTEpIPETAlH Ka4eCTBEHHBIX
1 KOJIMYECTBEHHBIX JTAHHBIX METOAaMHU PACTIO3HABAH

-ONTUMH3ALHUIO PEHICHUH 10 KOMNYECTBEHHBIM KPUTEPHUSIM KauecTBa

-MCIOJIb30BAHUE aBTOMATHUECKH (POPMUPYEMBIX U SKCIIEPTHBIX MOZETICH.

Peanmpnast geiictBytomas ['MC kpome CHenHMamTu3upOBAaHHOTO MPOTPaMMHOTO OOECHeUeHUsT BCeria HCIOIb3yeT
JOTMOTHUTENBHOE TPOTPaMMHOE OOECIIeUeHNe Ul OPraHM3alii KOMIBIOTEPHOM CEeTH, AOCTyNa B II00alIbHYIO CETh
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WuaTepHeT, OpraHu3anuy AONMOTHATEIFHON 3aIIUTH HHPOPMALUN OT HECAHKIIMOHMPOBAHHOTO JOCTyMHa. B OTOembHBIX
ciaydasx Bmecte ¢ [MIC, Bo B3aUMOJIEHCTBUY C HEH, UCTIONB3YETCS W TOTOJHUTEIHLHOE TIPOrpaMMHOE 00ecTiedeHne JIst
pemeHns CIeNUaIn3upOBAaHHBIX 33/ad, HAPHMEp YIIIyOJEHHOTO CTaTUCTHYECKOro aHamm3a maHHbIX. [C moxer
TECHO B3aMMOJAEWCTBOBATH ¢ O(PHCHBIMH IpOrpaMMaMH. BakHyI0 pojb MOTYT UIpaTh CHCTEMBI 0OpabOTKHM JaHHBIX
JIUCTAaHIIMOHHOTO 30HAMpoBaHus u pasnudasic CYB/].

Jlexmust Ne 2.17 (4 gaca)
Tema: «['106anbHbIE CHYTHUKOBBIE HABUTAIMOHHBIE CHCTEMbD)
1. Bomnpocsl JieKnumn:
I'mobanbHBIE CIIYTHUKOBBIE HABUTALMOHHBIE CHCTEMBI: JIEMEHTHI M IPUHIUITEI ()YHKIHOHUPOBAHHS.
OCHOBHEBIE CBEICHHUS O TII00ABbHBIX HABUTAMOHHBIX CHCTEMaX M cepax MX MPUMEHEHHSI.
OnemeHTH! M TpuHIUTE! QyHKIMoHUpoBanus [ HCC.

CrpykTypa paguocuraaia u pakTopbl ero NCKaXKaroIue.
[ITkanbl BpeMeHH, CHCTEMBI KOOPJMHAT, crtoco0b! no3unuonuposanus [HCC.

2.JIutepaTtypa
1. Cwmanes, B. 1. T'eonesust ¢ ocHoBaMu KapTorpaduu U KapTorpadguyeckoro 4epucHus : yueOHoe mocodue s
cpenHero npodeccuonanpHoro oopasosanus / B. M. Cmanes. — Mocksa : U3natensctBo FOpaiit, 2021, — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Maxkapos, K. H. UmxeHepHas reofe3us: yIeOHHUK U1 CpeHero mpodeccrnoHatbHoro oopasosanus / K. H.

MaxkapoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3patensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpoxuyToB, A. JI. OcHOBHI Tonorpaduu : y4eOHHK IS CPeTHETO MPOoPEeCCHOHANBFHOTO 00pa3oBaHms / A.
JI. Boctpokuytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeii pexakuuneit A. JI. BoctpokayToBa. — Mockaa :
WznmatensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Texkcr : anextpoHHbIH / OOpazoBaTenbHas
matdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

Ilepeuens pexkoMeHayeMbIX HTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm

3. Kypnan «['eone3us u xaprorpadus» http://geocartography.ru

3.KpaTtkoe coaep:kaHue BOIPOCOB

3.1 I'no6ajbHbIe CIYTHUKOBbIE HABUTALMOHHbIE CHCTEMbI: 3J1eMEeHThI U IPUHUUIIBI QYHKIMOHNUPOBAHUS.

CIyTHUKOBBIE METOJBl ONpEAETCHUS TPOCTPAHCTBEHHBIX KOOPAMHAT INHPOKO HCIONB3YIOTCS B COBPEMEHHOI
reone3nn. B CIIIA passepuyra cucrema GPS (Global Positionig System), B Poccun neiictByer cucrema [JIOHACC
(I'moGanbHas HaBUralMOHHAs CIYTHHKOBasi cucrema), B EBpore - crmytHukoBas cucrema Galileo. Bee Ha3BaHHBIE
cucteMbl MOryT ObiTh 00bemuHeHbl TepmMuHOM GNSS (Global Navigation Satellite System), T. e. rio0anbHBIC
HaBuranuoHHele cryTHUKOBBIE cucTeMbl (ITHCC). GNSS-TexHONIOTHE yCHENTHO MPUMEHSIOTCS B Te€X 00JacTaX, Iae
HeoOxoxnMa TovHast HHpOpManus O MPOCTPAHCTBEHHOM IOJIOKEHHH 00BEKTOB Ha 3emile, X pa3Mepax W M3MEHEHUH
TreOMETPUYECKHX ITapaMeTPOB BO BPEMEHH.

INoncucrema kocMmuueckux ammaparoB. OCHOBHAs (DYHKIMS HaBUTAIMOHHBIX CIYTHHKOB — 3TO (DOPMHpOBaHHE WU
M3JTyYeHNE PaJNOCUTHANIOB, HEOOXOIMMBIX JIsi KOOPAWHATHO- BPEMEHHOr0 oOecIrieueHHsl MoTpeduTened n KOHTPOIIS
GOpPTOBBIX CHCTEM CITyTHHKA ITOJICUCTEMON KOHTpoJIsa U ynpasienuss CPHC.

[o3unmonupoBaHne — 3TO peanu3alisi BO3MOXKHBIX CIHOCOOOB HCIIOJIB30BaHMS JAHHOM CHUCTEMBI JUIS OINpPEeNICHUS
apaMeTPOB MPOCTPAHCTBEHHOTO COCTOSHHUA OOBEKTOB HaOmoaeHnd. TakuMu mapaMeTpaMud MOTYT OBITh KOOPAWHATEHI
MPUEMHHKA, BEKTOP CKOPOCTH €ro INepeMeIIeHuUs, IPOCTPAHCTBEHHBI BEKTOP MEXAY OBYMS NMPHUEMHHUKAMH, TOYHOE
BpeMs IO3WIIMOHUpPOBaHWA. JlaHHBIE TMapaMeTphl TPEACTABISAIOT 000 Tak Ha3BIBAEMBIH BEKTOpP IOTPEOHTENS.
CrenoBatenbHO, ONPENECICHUE MECTONOJOKEHHSI O0BEKTa, €ro CKOPOCTH, MPOCTPAaHCTBEHHOI'O BEKTOpAa MEXKAY
MyHKTaM# HaOIIo#eHus, (PUKCaIisl TOUHOTO BPEMEHH MPEACTaBIIIOT COOO0H JacTHBIE CiIyda MO3WIMOHWpOoBaHUA. Ha
MYHKTaX HaOIOJEHUS MO3WIMOHWPOBAHUE BBITIOJIHSACTCS NPH IIOMOIIM IIPUEMHHUKOB. EciM M3 KOHTEKcTa HEsSCHO, O
KakuxX INPHEMHHMKAX HJET pedb, TO JoOapisiercst abOpematypa cuctemsl: GPS-npuemunk, ['NIOHACC-npuemuuk,
I''IOHACC/GPS —nipuemunk, GNSS-npueMHUK WIN IPOCTO CITYTHUKOBBIA NPUEMHHK

3.2 OcHOBHbBIE CBe/IeHHUSI 0 I7100a/1bHbIX HABUTAIMOHHBIX cUCTeMAaxX U cdepax uX NpUMeHEeHHs.

OcuoBsl cuctemMbl 'HCC M0)XHO pa30WTh Ha ISTh OCHOBHBIX IOJITYHKTOB:

1. CmyTHUKOBas TpHUIaTepanys - OCHOBA CUCTEMBI OTIPEICIICHNUS TTOJI0KEHUSL.

2. CmyTHUKOBAs JaTbHOMETPHUS — U3MEPEHHUE PACCTOSHUN 10 CITyTHUKOB.

3. Tounas BpeMeHHas IPUBSI3Ka — 3a4eM HY>KHO COTIIACOBBIBATH YAChl B IPUEMHHKE U Ha
CITyTHHKE M I 9eTo TpedyeTcs 4-if KOCMUYECKHIA armapar.



4. PacmionoxeHHe CITyTHUKOB — ONPEEIECHHE TOYHOTO MOJI0KEHHS CITyTHUKOB B KOCMOCE.

5. Koppeknus omm60ok — y4€T onmmmboKk BHOCUMBIX 3aJIepKKaMu B Tporiocepe u

nonocgepe.B Hacrosmiee Bpems npumenenue ' HCC-TexHOIOTHI HAXOAHUT CBOE MUPOKOE

MPUMEHEHNE BO MHOTHX chepax KH3HM 0OLIECTBA U OTPACIAX SKOHOMUKH:

- BoopyxeHHble CHIIBI

- CHHXpOHHM3aIMs CUCTEM CBSI3H U SHEPTeTUKU

- Teopesust: ¢ nomomipto npuemHnkoB [JIOHACC u I'VIOHACC\GPS onpenesstor To4HbIe KOOPAUHATHI TOUESK U
TPaHHMIBI 3eMENBHBIX YYaCTKOB

- Kaprorpagus: ['JIOHACC ucnonb3yeTcs B rpaXkJaHCKOH ¥ BOGHHOM KapTorpapun

-TekToHHMKa: C TOMOIIBIO CITyTHUKOB BEJIyTCsI HAOIIOJICHUS IBIDKEHUH 1 KOJIeOaHUH TeKTOHNYECKHX TIITUT
-HaBuranus: ¢ npuMeHeHneM ri00aibHBIX CHCTEM HO3UIIMOHUPOBAHUSI OCYIIECTBIISIETCS KaK MOPCKasl, TaK M JOPOXKHas
HaBHT ALY

-CryTHHKOBBIH MOHUTOPHHT: IPoeKT DPA-TJIOHACC — MOHUTOPUHT NOJO0KEHHUSA, CKOPOCTH aBTOMOOHIIEH,
KOHTPOJIb 32 MX JBIKCHUEM

- MOHUTOPUHT CIOXKHBIX HHKEHEPHBIX COOPYKEHUI

- MOHUTOPHUHT KUBOTHBIX, 3aLUTa OKPYKAIOIIEH CpeIbl

- ObecnieyeHust OUCKA U crlacaHus JIIoJIeH

3.3 DaemenThbl M npuHIMNbL pyHkuuonupoanus F'HCC.

IMongcucrema kocMuueckux ammnaparoB. OcHOBHas (DyHKIMS HAaBUTAllMOHHBIX CIIyTHHKOB — 3TO (DOPMHpOBAHUE WU
M3JIyYCHHUE PaJANOCUTHAIIOB, HEOOXOIMUMBIX JJIsi KOOPAMHATHO- BPEMEHHOro obeclieueHHsl MoTpeduTened U KOHTPOJIS
OGOPTOBBIX CHCTEM CIyTHHKa mHozacucteMmoil koHTpois u ynpasieHus CPHC. Kak u B cuctemax mepBOro HOKOJIEHUS
CHC, cnyTHHK BBICTYMaeT B KauyecCTBE ABIKYILIETOCS pajuoMasKa C M3BECTHBIMH KoopauHaTamu. IIpm paspabotke
cucreml [JIOHACC wmccrnenoBaHus TOKas3ald, 4YTO KOMIIPOMHCC MEXIy IOTPEOUTEIBCKIMH KadeCTBaMH
HAaBHTALMOHHOW CHCTEMBI M €€ CIO0)KHOCTBIO JIOCTUTACTCS TPH PAa3MEIICHUH CIYTHHKOB Ha KPYTOBBIX TPacKTOPHIX
BeicoToil 19000—20000 ¥M ¢ HakiIoHeHHEeM OKoio 64°. BmmsHne atMmocdepbl 37ech YXKe HE3HAUHTENbHO, a
TpaBUTAIMOHHBIC BO3MYIIEHHS co cTopoHb! JIyHbl 1 ConHIla eme He MPUBOIAT K OBICTPBIM H3MEHEHUSM OpOUTEHI.
Kocmuueckuit cerment I'JIOHACC BxmrouaerT 24 CHyTHHKA, H3Iy4arOlIMX HENPEPBIBHBIE PaJMOHABUTAIIMOHHBIE
CHTHAJIbI, KOTOpPBIE BPAILAIOTCS 10 KPYroBOW TeocTalMoHapHoil opoute Ha BbicoTe ~ 19100 kM. Ilepuon oOparueHus
CIyTHHKa BOKpYT 3eMJM paBeH B cpenHeM 11 vacam 45 muHyTaM. Bpems skcrutyaranuu CyTHHKa — 5 JIET; 3a 3TOT
MepHO/I TTapaMeTPbl OPOUTHI CITyTHUKA HE JOJDKHBI OTJIMYAThCSl OT HOMUHAJIBHBIX 3HaUeHUH Oostee, 4yeM Ha 5%

3.4 CTpykTypa paanocuruaia u ¢pakTopbl ero HCKakalouue.

Amnmaparypa ais npuéMa CITyTHHKOBBIX PaJIMOCHTHAJIOB (CITyTHUKOBBIH PUEMHHIK )COCTOUT U3 CIICIYIOIINX
(hYHKIIMOHATHHBIX JJIEMEHTOB!

1) aHTCHHBI;

2) 6moka mpuéMa paTuoCUTHAIOB;

3) MUKpoOTIpoIIeCCOpa;

4) 610Ka ynpaBIeHHUS;

5) 6510Ka MHIUKAIIUU C TUCIIIIEEM;

6) 3aIOMUHAIOIIETO YCTPOICTBA;

7) ycTpoiicTBa CBSI3U ¢ BHeHHeEH DBM;

8) Onoka mnurtanus.lludposas uUHPOPMALKS HABUTAMMOHHOTO COOOIICHUS MMOAPA3ACIICTCS HA ONCPATHBHYIO WU
HeorepaTuBHy HHpopManuoo. OneparuBHas nHdopmanus otHocures Kk Tomy HKA, ¢ Gopra kotoporo nepenaercs
JTAaHHBI HABHTAIIMOHHBINA paanocurHal. HeonepatuBHas nHpopManus (aTbMaHaX CHCTEMBI) OTHOCHTCS KO BceM HKA,
BXOJSIIIIUM B COCTaB rmojacucteMy kocmmudeckoro ammapata ([IKA).ToYHOCTh CITyTHUKOBBIX OTpEACICHUN 3aBUCHUT OT
KOH(QHUTYpaHACITYTHUKOBOTO CO3BE3IUsl B IIEPHOJ BHIOJHEHHS NpuéMa. BimsHue KOHQUTYpaluH CIyTHHKOBOTO
CO3Be3/1Us Ha TOYHOCTh CITYTHHKOBBIX OMNpeeeHHi XapakTepusyercs pakropoM noHmkenus rounoct DOP (dilution
of precision). DOP - 3T0 OTHOLIEHWE CpeaHEeil KBAIpaTHYECKOH MOTPEIIHOCTH ONPECICHHS MECTOIONOKEHHS K
Cpe/Hel KBaIpaTHUECKOH MOrPEITHOCTH U3MEPEHHsI PACCTOSHUM /10 HAaOII0JaeMBbIX CITYTHHKOB

3.5 llIkaJ bl BpeMeHH, CHCTEMbI KOOPAHHAT, crocodnl nosunuonnposannsg THCC.

Bce naBurammonnsie kocmudeckue anmnapatsl (HKA) cuctemsr I'JIOHACC ocHameHs! BEICOKOCTa0OMIIBHBIMU
CTaHAapTaMH YacTOThI, CyTOYHAS HECTAOMILHOCTD KOTOPBIX cocTaBiseT 5-10-13 ansa HKA «'monacey» u 1-10-13 mis
HKA «I'monacc-M». TouHOCTh B3aMMHOW CHHXpOHM3AIMK 00pTOBBIX IKai BpemeHnn HKA «I'monacc» cocrasisier 20
He (cpenHekBanparndeckoe 3Hadenue), a HKA «I'monacc-M» — 8 He (cpenHekBaapaTuueckoe 3HaueHue). B kauectse
mkaisl cucremuoro Bpemenu [ JIOHACC npunsiTa yciaoBHas HeNpephIBHAS LIKajla BpeMeHH, (GopMHUpyeMasi Ha OCHOBE
HIKaJIbl BpeMeHU L{eHTpanbHOro CHHXpOHU3aTOpa CUCTEMBI. L{eHTpanbHbl CHHXPOHHU3ATOP OCHAILEH BOAOPOAHBIMU
CTaH/IapTaMM YacTOTHI, CyTOYHAsl HECTAOMIBHOCTh KOTOPHIX cocTaBisieT 2x10-15

TouHOCTH CIIOCOOOB CYIIECTBEHHO pa3jIniHa OT J0JIEH CAaHTUMETpa IO HECKOJIBKHX JeCATKOB MeTpoB. Hanbonbiryto
TOYHOCTH 00ecTeunBaroT AuddepeHnraibHble 1 OTHOCHTEIbHBIE CIIOCOOBI. B X OCHOBE JIEKHUT MPENOI0KEHUE, YTO
M3MEPEHUsI C IBYX CTaHILUH A0 CIyTHUKA HCKAKEHBI IPUMEPHO OANHAKOBO: Y€M CTAHIMHU OJIFKE APYT K APYTY, TEM
MpaBWIIbHEE 3TO yTBEPXKACHHUE. ABTOHOMHOE ompezesieHne koopanHart. JuddepeHnuansaenii cmoco6. CraTuka.
Kunemaruka.



Jlexmust Ne 2,18 (4 yaca)
Tema: «Opranuzanusi, NpoBeieHHe U 00padOTKa CIIYTHUKOBBIX H3MeEpEeHHi»
1.Bonpocs! nekuuu:

11 I'eonesnyeckoe CIyTHUKOBOE 00OPYIOBAHUE U €T0 XaPAKTCPUCTHUKH.
12 DTanbl NPOEKTUPOBAHUS U OPraHU3aALUN CITyTHUKOBBIX U3MEPEHHIA.
1.3CnyTHUKOBBIE OTIPEACTIEHUS IPU CO3IaHUU TOCYIAPCTBEHHBIX F€0IE3UYECKUX ceTei

2.JIutepartypa
1. Cwmanes, B. 1. T'eonesmst ¢ ocHOBaMU KapTorpaduil U KapTorpaguIecKoro 4epueHus : yaeOHoe nocooue s
cpenHero npodeccnonansHOro odpasosanus / B. . Cmanes. — Mocksa : U3matensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Maxkapos, K. H. UmkxeHepHas reofesus: yIeOHHUK U1 CpeJHero mpodeccnoHansHoro odopasosanus / K. H.
MaxkapoB. — 2-e u3n., ucnp. u gon. — Mocksa : M3patensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. Boctpoknyrtos, A. JI. OcHoBBI Tonorpaguy : yueOHHK JUIsi cpeiHero npodeccnoHanbHoro oopazoBanus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeii penakiueii A. JI. BoctpoknyroBa. — MockBa :
Wz natenscrio FOpaiir, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekct : anexkrponnslii / OOpazoBarenbHas
matdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/

Ilepeuens pexomenyembix IHTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm

3. XKypuan «[eone3us u kaprorpadus» http://geocartography.ru

3.KpaTkoe coep:kaHue BONPOCOB

3.1l eoe3u4ecKO€e CNIYTHHKOBOE 000PY/IOBAHNE H €0 XapaKTEePUCTHKH.

Anmnapatypa 1t npuéMa CIyTHUKOBBIX PaJIMOCUTHAIIOB (CIIYTHUKOBBIH MPUEMHUK)COCTOUT U3 CIEIYIOIINX
(YHKIIHOHATBHBIX JIEMEHTOB!

1) aHTCHHBI;

2) 6moka mpuéma paTuoCUTHAJIOB;

3) MEKpoIpoIIeccopa;

4) GIroKa yIpaBIICHUS;

5) 6J10Ka MHIUKAIWHK C TUCIIICEM;

6) 3aMOMUHAIOIIETO YCTPOIHCTBA,;

7) ycTpoiicTBa CBS3U ¢ BHelHeEH DBM;

8) 6ioka nmuTaHus.

3.2 Jranbl NPOEKTHPOBAHUS M OPTAHU3AINU CIYTHHKOBBIX N3MEPEeHUi.

Jlis yCTIeIIHOTO BBINIOJHEHHS CITyTHHKOBBIX HM3MEpPEHHMH HEOO0XOAMMO IPOBEACHHE KOMIUIEKCAa INpeIBapUTENbHBIX
MPaKTHYECKNX W BBIYMCIUTEIBHBIX pabOT ¢ IENbI0 ONpeAeNeHHs Hanbojee ONTHMAIBHOTO BPEMEHH IPOBEACHHS
BbicOKOTOUHBIX ['HCC wusmepeHuil Juis 3aJaHHON MECTHOCTHM M 3aJaHHOW JaTbl. JlJIi JOCTHMXKEHHUsS] 3TOH Leau
HE0OXO0IMMO IT0CIIEI0BATENBHO PEIINTD P/ 3aa4:

1. Ouennts Tekymee cocrosinue rpynnuposok 'HCC (I'JIOHACC, GPS, Galileo, Beidou).

2. Onpenenuts MecrononoxeHus cnyraukos [HCC.

3. Onpenenuth npubIKeHHbIe KoopauHaThl MecT Oyymux 'HCC u3mepenuid.

4. Onpenenutsd cxemsl npernsatcTeuit HCC uzmepenuii.

5. Jlnst 3ajaHHOMN JaThl M BPEMEHU M OIIEHUTH TapaMeTp «CHIKeHUs TouHocT» PDOP 1 Ha ocHOBE 3TOro OnpenenuTh
onTUMansHBIN HHTepBai BpemeHu nposeneans [ HCC n3mepennit.

6. IIpenckas3arb «KOCMHYECKYIO» ITOTOLY Ha ATy IUIAHUPYEMBIX H3MEPEHHUH.

7. N3yunth n ucnons3oBath nporpammuoe obecrnedenne (I10) Trimble Planning Software mnsa mmanmposanns THCC
HU3MEpEHUI.

3.3 CnyTHHKOBBIE ONIPE/IeICHUS IPH CO3TAHNH TOCYIaPCTBEHHBIX I'e0Ie3HYEeCKUX ceTel

[NosiBJIeHHE CIYTHUKOBBIX T'€OIE3UYECKHX MPUEMHUKOB MOTPEOOBAIO CYIIECTBEHHOTO MEPECMOTPa TPaIHIIUOHHBIX
MOJXOM0B K MpoOiieMe PEKOHCTPYKIIMU TOPOJCKHX TeOJe3MYeCKUX cereil. BhIMoMHeHHe reoie3nueckux pabor B
FOpO}laX Tpa]lI/IHI/IOHHI)IMI/I T€OAC3NYCCKUMU MECTOOAAaMU l'IpOI/I3BO)II/IJ'IOCB COrJIaCHO ((I/IHCprKHI/II/I 10 TOHOFpa(queCKOﬁ
cheMke B MacmTabax 1:5 000, 1:2 000, 1:1 000, 1:500» (I'KWHII-02-033-79), u3a. 1982 r. u "PykoBoactBa mo
MaTeMaTUYECKON 00paboTKE Te0Je3MIECKUX CETEN M COCTABIICHHUIO KATaJOr0B KOOPAWHAT U BBICOT IIYHKTOB B rOpPOax
1 MOCEJIKaX FOPOJACKOro Tuia», u3d. 1990 r. HopMaTHBHBEIM TOKYMEHTOM, JAE€TAIbLHO PErJIaMEHTUPYIONIMM BBIIOJIHEHHE
TOPOJICKUX T€OAE3UYECKMX PabOT C HCIOJb30BAHMEM CIYTHHKOBBIX IPUEMHHUKOB, SBJsSeTCs «PyKOBOICTBO 110



CO3[JAHUI0 M PEKOHCTPYKIUH TOPOJACKUX TI'E0JEe3MYeCKUX CeTeil C HCIOJb30BAaHHEM CIYyTHHKOBBIX CHCTEM
TJIOHACC/GPS» (I'KMHIT (OHTA)-01-271-03). B pyKOBOACTBE H3JOXECHBI CBEACHHS O CIyTHHKOBBIX
paguonaBuranmmoHHblx cucremax (CPHC) TJIOHACC wu GPS, xnaccudpukanuu CITyTHUKOBBIX TOPOJICKUX
re0/IC3UYECKUX CeTeil, OCBELICHBbl IMPUHIMOBI MOCTPOCHHS TOPOJICKONW I'€0/Ie3NYECKON CETH C HCIMOJIb30BaHHEM
CIIYTHUKOBBIX TEXHOJIOTHMH, 3Talbl CO3/aHHS M PEKOHCTPYKIIMH TOPOJCKHX reoje3nveckux cereil. Kmaccuduxarius
ceterl. OCOOCHHOCTH 3aKpEIUICHUS NMYHKTOB CIIyTHHKOBOH TOPOJCKOW TE0Je3U4eCKOil ceTH. MeTOoAbl MOCTPOCHUS
TOPOJICKOM T€0/IC3UUCCKOM CETH CITyTHUKOBBIMH TEXHOJIOTHSIMHU .

METOAUYECKHUE PEKOMEHJAIUH ITO BBIIIOJTHEHUIO
CAMOCTOATEJBHOU PABOTHI 11O JUCHUIIVIMHE
OEJAEPAJIBHOE N'OCYJAPCTBEHHOE BIO//KETHOE

OBPA30OBATEJIBHOE YYPEKJIEHUE BBICIIEI'O OBPA3OBAHMUSA
«OPEHBYPI'CKHI TOCYJAPCTBEHHbBIN
ATPAPHBIMYHUBEPCUTET»

daxyabTeT cpeaHero npogeccuoHAJIbLHOr0 00pa3oBaHus

METOANYECKHUE PEKOMEH/JAILIUH 110 BBIITIOJITHEHUIO
CEMMHAPCKUX 3AHSTUN

IIM.03 Kaprorpado-reoaezndeckoe CONpPoOBOKIeHNE 3eMeJIbHO-
HMYIIECTBEHHbIX OTHOIIIEH Uit

MJK.03.01 I'eone3usi ¢ 0CHOBAMHU KapTOrpaduu u Kaprorpagpuieckoro
YyepueHust

CnenmnanbHoctb 21.02.05 3emMenbHO-UMYIIIECTBEHHBIE OTHOILICHUS

®opma 00yyeHUsI  OYHAS



Openoypr 2021 r.

Paszgen 1. O61as reoae3ust
Cemunapckoe 3ausitue Ne 1.1 (6 uacos)
Tema: «O0mMe cBeeHUS O reoe3nn»

4. Bompocsl K 3aHATHIO:
1.1. IIpeamer reosne3uu u e€ cBA3b C APYTUMHU HayKaMu
1.2. Kpatkuii uctopudeckuit o4epk pa3BUTUS pOocCUIICKOM reoae3un
1.3 INonstue o hopme u pazmepax 3eMiin
1.4 Maremarnyueckasi HOBEPXHOCTh 3eMIIH
1.5 ®usuueckas MOBEPXHOCTh 3eMIIU
1.6 3anmaum vHXXeHepHOU reojie3uu. Penrenne 3a1a4 no MaciTady
2.3aganus

2.10mnpenennTh OCHOBHYIO 33/1a4y T€O0JE3UHU U €€ CBSI3b C IPYTUMH HayKaMu.

2.2Pemenye 3amad mo Macmradbam:

1. PaccunTarh JUIMHY JTHHAN MECTHOCTH, COOTBETCTBYIOIIYIO OJHOMY CAaHTHMETPY Ha KapTax MacmTabos 1 : 10000, 1 :
200000, 1 : 5000, 1 : 100000, 1 : 25000, 1 : 2000, 1 : 50 000.

2. Macmirab ognoii kapter 1 :25 000, a npyro#t 1 : 50 000. Kakoii macmirad kpynaee? Kakasi u3 AByX KapT OXBaThIBacT
60JBIIYI0 TEPPUTOPUIO MECTHOCTH U BO CKOJIBKO pa3?

3. Macuira6 kaptsi 1 : 10 000. Kakoit MaciiTad BABOE KpyIIHEE JaHHOTO, a KaKOH BIATEPO Mejbue?

4. OgHOMY CaHTHMETpPY KapThl Ha MECTHOCTH COOTBETCTBYET paccTosiHue Oonee 1 kM. OmpenenuTs, KpymnHEe HIU
Melbue MacIuTad qaHHo# KapTel, ueM Maciutad kapTsl 1 : 100 000.

5. Ha xaprax macmra6os 1:10 0 000 u 1:5 0 000 n300paskeHBI yU4acTKH ABYX pek. Kakas peka Ha MECTHOCTH IIHpE U
BO CKOJIBKO pa3, €CIIM Ha KapTax MX IIMPH- Ha IPUMEPHO OJJMHAKOBa?

2.3 IIpumep. Ha orare (B 1 cM 50 M) paccTosiHUE MEXKAY TOYKaMH cocTaBisieT 1,5 cMm. OmpeaenuTs TOpU30HTAIBHOE
MPOJIOKEHHE MEXLy STUMH K€ TOUKaMH Ha MECTHOCTH.

Pemrenue: 1,5x 5000 =7500 cm =75 m (wm 1,5 x 50 = 75 m).

2.3. JlaTh OTBETHI Ha CIIEIYIOIINE BOIPOCHL:

1. [Ing kakux 1enei ucrnoab3yrTes JaHHble 0 opMe U pazmepax 3emin?

2. ITo xakuM mpHU3HAKaM B IPEBHOCTH OMPEIENNIIH, YTO 3eMJiisi UMeeT mapoobpasnyo Gopmy?

3. Kakyro ¢urypy Ha3pIBalOT reouiom?

4. Kakyto Gurypy Ha3blBaroT 3JUIMIICOUIOM?

5. Kakyro ¢urypy Ha3pIBarOT pedepeHIl-3JUTHIICOUIOM?

6. KakoBbl a51eMeHTHI U pa3mepsl amutunconsia Kpacosckoro?

7. HazoBHUTE OCHOBHBIE JINHUH 1 IIOCKOCTH 3€MHOTO 3JUTHIICONA.

8. Kakne MeTozb1 HCTIONB3YIOTCS AT onpesieieHns Gurypsl u pazmepos 3emun? JlaiiTe KpaTKyIO XapaKTEpHCTHKY
Ka)XJIOMY METOJY.

3.JIuteparypa
OcHoBHas:
4. Cwmanes, B. U. Teonesns ¢ ocHoBamMHu KapTorpaduy U KapTorpaduueckoro 4depueHUs : ydeOHoe mocoOue s
cpenHero npodeccuoHaAIbHOTO 0OpazoBanus / B. . CmaneB. — Mocksa : M3garenscTBo FOpaiit, 2021. — 189 c.

— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

5. Makapos, K. H. Umxkenepras reoae3ws: y4deOHHK I cpeAHEro mpodeccruoHanbHOro obpaszoBanus / K. H.
MaxkapoB. — 2-e¢ u3a., ucnp. u gorn. — Mocksa : MsparensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

6. Bocrpoknyros, A. JI. OcHOBBI Tonorpaduu : yd4eOHHK AJISI CpeqHero npodeccruoHaibHoro obpasosanus / A. JI.
Boctpoxnytos, B. H. Cymnpyn, I'. B. llleBuenko ; mox obmeit pemakmueir A. JI. BoctpoknyroBa. — Mocksa :
WznarensctBo IOpaiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anekrponHsIi // O6pa3zoBaTenbHas
miardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

ITepeuens pexomennyeMbix IHTepHET-pECYpCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 Xypuan «[eone3us u kaprorpadus» http://geocartography.ru



http://edu.dvgups.ru/metdoc/its/geod/lek/l1/L1.htm#1._ПРЕДМЕТ_ГЕОДЕЗИИ
http://edu.dvgups.ru/metdoc/its/geod/lek/l1/L2.htm
http://edu.dvgups.ru/metdoc/its/geod/lek/l1/L3.htm
http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

Cemunapckoe 3ansitue Ne 1.2 (8uacos)
Tema: «OpueHTHPOBaHNE HA MECTHOCTH»
1.Bonpocel K 3aHITHIO:

1.1 T'eorpaduyeckre KOOPIUHATHI

1.2 IInockue mpsMOYTONbHBIE Fe0ie3UdeCKre KOOPIUHATHI (30HATIbHEIE).

1.3 TlonsipHbIE KOOPAUHATEI

1.4 Cuctemsl BEICOT

1.5 TlonsaTue 06 OPUCHTUPOBAHUA

1.6 [IupeKImoHHbIEe YTIIBI U OCEBBIC PyMOBI, ICTHHHBIE M MAaTHUTHBIE a3MMYTHI, 3aBUCUMOCTD MEXTy HUMH

2.3aganus

2.1. Pa30op KOHKPETHOW CHUTyalMH: NMEpeBECTH 3HAYCHUS IAMPEKLUUOHHBIX YIJIOB B COOTBETCTBYIOIIME UM DPyMOBI:
219°06"; 54°46/ ; 354°11/; 920 00x ; 274°30".

2.2. TlepeBectu pyMOBI B COOTBETCTBYIOIINE 3HAUCHUSI TUPEKIMOHHBIX yrioB: 03 : 88°09'; IOB : 4°5T; CB : 50°27";
C3:0°02".

2.3. M300pa3uth Ha uepTeke JUHUIO C reorpaduueckum asumyroMm 213°, MarHuT- HBIM asumytoM 220° u
JUPEKIUOHHBIM yrioM 215°.

2.4. BeraucnuTh cOMMmKCHNE MEPUANAHOB B Touke 1, ecnu ai- 2=216°, a 2 ==214°10". [TokazaTs Ha YepTeIKE YCIOBHOE
MECTOIIOJI0’KEHHE OCEBOTO MEpPHIMaHa (CIIpaBa MIIH CJIEBa).

2.5. MarautHbiit pym6 muann 1—2 pased 103 : 35°. BerauciuTh AMPEKIIMOHHBIA YTOJ, €CIH B TOYKe | BOCTOYHOE
cOMmDKeHNe MEPUINAaHOB PaBHO 2° U 3alaTHOE CKIOHEHNE MATHUTHOW CTPEIIKHA PaBHO 9°.

2.6. Beraucmuts a 2 -3, ecim ai_2=36°31/ u p2=201°08'.

2.7. Beruncnuth Benuunny JI12, ecnm ai 2=173°,aa 2 -3=310°.

3.JIutreparypa
OcHoBHas:
1. Cwmanes, B. U. I'eone3ns ¢ ocHoBaMu KapTorpaguu U KapTorpaduueckoro depueHus : ydeOHoe mocooue ais
cpenuero npodeccuonansHoro 06pazoBanus / B. 1. CmaneB. — Mocksa : M3matensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Maxkapos, K. H. UmkenepHas reoges3us: y4eOHUK JUIS CpelHETO IMpodeccrnoHampHoro odpasoBanus / K. H.
MaxkapoB. — 2-e u3f., ucmp. u gorn. — Mocksa : UzmatensctBo HOpaiit, 2021. — 243 c. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpokuyToB, A. JI. OcHOBBI TOmorpaduu : y4eOHHK I CPeIHEro mpodhecCuoHaIbHOTO 00pasoBanus / A.
JI. BoctpoxnytoB, B. H. Cympyn, I'. B. IlleBuenxo ; mox obmei penakiuei A. JI. BoctpoknyroBa. — Mocksa :
WznatensctBo Opaiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anekrpoHHsdi // OOpa3oBaTeibHas
matdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

Ilepeuens pexkoMeHyeMbIX HTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 XKypnan «['eonmesns u kapTorpadus» http://geocartography.ru

Cemunapckoe 3ansitue Ne 1.3 (8 yaco)
Tema: «I'eone3ndeckas cbeMka. Peabed»
1. Boripochl K 3aHATHIO:

1.1 Teonesmueckas chemka. [Lnan, kaprta, mpopuiIb
1.2. Penbed. OcHOBHBIE POpMBI penbeda
2. 3apanns
2.1 OTBeTHTH Ha BOIPOCHI:
-OmnpenenuTh 3HaAYCHNE C | ( IUIaHUMETpa. Mi3MepuTh 1Mo KapTe IUIOIMaaH ABYX-TPEX YIaCTKOB.
- PacckazaTh u mokazath Kak u300pakaeTcs Ha COBPEMEHHBIX TOTIOrpadUIecKrX KapTax | IiaHax penabed.
- YTo MoHMMAIOT NOA penbe)OM MECTHOCTH?
- HazoBute dopmsl penbeda.
- Uto Takoe ropusonTais? HazoBute €€ OCHOBHbBIE CBOWCTBA.
- Uto Takoe BbIcOoTa ceueHUs penbeda?
- Uto Ha3bIBaCTCS 32JI0)KEHUEM TOPU3OHTATICH?



- Uto Takoe yKJIOH JUHHAH?

- Kak onpenensercss HopManbHas BRICOTa C€UeHUs pesibeda?

- Kak omnpeznenuTh Ha KapTe BHICOTY TOYKH U KPYTU3HY CKaTa JIMHUH?

- Uro npencrassier coboit mudpoBas Moie]Ib MECTHOCTH U AJIEKTPOHHAS KapTa?

- Kakue ncxoHplie faHHbIE HEOOXOAMUMBI IS CO3/1aHus IIU(POBBIX MOJEIEH MECTHOCTH?

2.2 BBINOJHUTH IUIAHOBYIO ChEMKY TEOAOJUTOM M KHIIPEreiaeM, JJIsl 3TOTO0 COCTaBHUTh IMOJEBOW aOpUC TEOOIUTHOM
CHEMKH U 3aI0JHUTH Ta0J. 19 MEH3YNBHON CHEMKH.

2.3 BbINOJHUTH 00Pa0OTKY JAHHBIX 0 BApUAHTAM TaXEOMETPUUYECKO ChEMKH M BBIYEPTHUTH IO €€ pe3yjibTaraM IUlaH
MECTHOCTH B FOPHU30HTAJISIX;

2.4 BpImomHUTh 00pabOTKY JaHHBIX TaXEOMETPHYCCKOH CHEMKH Ha TEPCOHATLHOM KOMIBIOTEPE B MPOrPAMMHOM
npuwioxenuu Excel, st 3Toro co3nate Tadauiy mo oopasiry Taou. 1.

Coasaemple mamepuanspi: 1) TONEBON XypHal U abpuUC TUIAHOBOM ChEMKH TEOJOJIUTOM W IUIAHIIET MEH3YJIbHOU
CBEMKH TOTO K¢ 00BheKTa; 2) 00paboTaHHBIC TAaHHBIC TAXCOMETPUUECKON ChEMKH Ha CIICIUAILHOM OJIAHKE, MCXOJTHBIC
JaHHbIC — B TaOm. 17; 2) IuilaH MECTHOCTH B MOJISIPHOW CHUCTEME KOOPJMHAT C TOPH3OHTAISIMHU IO Pe3ylbTaTaM
TaXeOMETPUICCKON ChEMKH;

Memoouueckue ykazanus:

I'eone3nueckne padoTbl NPH H3BICKAHUAX M CTPOUTEJIbCTBE COCTOAT B CheMKe CHTyallUHM W TPHBs3Ke
NMPOEKTHBIX 00bEKTOB HA MECTHOCTH.

IlnanoBbie ceTu. s TomorpadMueckux ChbeMOK M T'€0JIE3MUECKOTO O0ECICUCHUSI CTPOUTENIBCTBA, HA MOBEPXHOCTH
3eMin pacrioyararoT psiJ TOYEK, CBA3aHHBIX MEXIy COOOH €IMHOW CHCTEMOW KOOPAMHAT. DTH TOYKH MapKHUPYIOT Ha
MOBEPXHOCTH 3eMJIH WM Ha 3JaHUAX U COOPYKEHHUAX 3HaKaMHU. COBOKYITHOCTh TaKHX TOUEK COCTABIIIET 2eode3uyecKue
cemu.

I'eone3nyeckue ceTu MoApa3AessIIOT Ha IUIAHOBBIC U BBICOTHBIC: MEPBBIC CIYKAT JUId ONpelesieHUs KoopauHat X u Y
re0Ie3MYECKHUX TOUEK, BTOPhIC — AJISI ONPEAETICHUS X BBICOT.

[TpuHIMT TOCTPOCHUS Te0Je3NYECKUX CeTel 3aKirouaeTcs B cieaytomeM. Ha MecTHOCTH BBIOMPAIOT TOYKH, B3aUMHOE
TMIOJIO’KECHHE KOTOPBIX MPEJCTaBICHO B BU/E TPEYTOJIbHUKOB MM YETHIPEXYTOJILHUKOB, IPUYEM HEKOTOPHIE HJICMEHTHI
3THX (UTYp MOXKHO OBLITO OBl HEMOCPEICTBEHHO H3MEPUTD, a BCE IPYTHE — BBIYUCIUTD MO pe3yIbTaTaM H3MEPEHHH.
Tpuaneynayus — ceTb TPEYrONBHUKOB C BEpIIMHAMH, 3a(MKCHPOBAHHBIMH Ha 3€MHOH MOBEPXHOCTH HAa3€MHBIMH H
MOA3EMHBIMH TCOAE3NIECKUMH 3HAKAMH, SIBIIOMIMMIUCS ITyHKTAMH I'€0/Ie3UUecKoro 00ocHOBaHUs. [Ipu moctpoeHnn
TPUAHTYJIALUHA TIPEIyCMAaTPUBACTCSl HETOCPEICTBEHHOE HM3MEPEHHE OJHOW CTOPOHBI HEKOTOPOTO TPEYTOJbHHKA,
Ha3bIBaéMOH 0a3MCHOM M BCEX YITIOB BO BCEX TPEYTOJbHHMKAX 3TOH ceTH. J[IMHBI CTOPOH B TpEyrojbHUKaxX
BBIYHMCISAIOTCS 1O  (opMyinaM TPUTOHOMETPUM, [OITOMY paBHO3HAYHOE HAWMEHOBAHHE TPHAHTYJSIHMHA — 3TO
TPUTOHOMETpUYECKas ceTb. [Ipu TOCTpOCHUU mpuramepayuun3MepsIOTCsT TOJBKO JJIWHBI CTOPOH, a YIJbl MpH
BEPIINHAX TPEYTOJBHUKOB — BBIYMCIIIOTCA. I BBIYMCICHUS IIAHOBBIX KOOPIMHAT BEPIIMH HEOOXOAMMO KpoMme
CTOPOH M YTJIOB 3HATH €Ille TUPEKINOHHBIA yToJl OAHOH CTOPOHB! M KOOPAMHATHI OHOM U3 BEPIIUH.

CeTu CTPOAT IO MPHUHIHMITY Tepexoja OT OOIIero K YacTHOMY, T.€. OT ceTed ¢ OOJBIIUMH PACCTOSHHUSIMU MEXIy
MyHKTaMH U BBICOKOTOYHBIMHU U3MEPEHUAMH K CETSAM C MEHBIIUMH PACCTOSHUSAMH U MEHee TOYHBIMHU. VIcxos U3 3T0TO0,
UX TIOIPA3JIeNITIOT Ha YEThIpe BHIA: TOCYAApCTBEHHBIE, CTYIICHUS, ChEMOYHBIE M clielManbHble. ['ocynapcTBeHHbIE
T€0/Ie3UUECKHE CeTH CIIyXKaT MCXOAHBIMHU JJIsl TIOCTPOCHHUS BCEX JPYrux BUAOB cereil. Hauamom eamHOoro orcuera
TUTAHOBBIX KoopauHat B P® ciryxut neHTp Kpyrioro 3ama [TyiakoBckoit o6cepBaropuu B Cankt-IleTepOypre.
l'ocynapcTBeHHBIE IITAHOBBIE CETH Pa3/eJISIIOT HA YEThIpE KJlacca: CeTh MIEPBOr0 KIIacca MMEET HAaUBBICIIYI0 TOYHOCTD U
OXBATBIBAET BCIO TEPPUTOPHIO CTPAHBI KaK €IMHOE IEJIOe; CeTh KaXIOro IMOCIEAYIOIIEro Kjacca CTPOWUTCS Ha ee
OCHOBE, TaK CETh BTOPOTO KJacca CTPOUTCS Ha OCHOBE MEPBOTO, & CETh TPEThEro KJIacCa — Ha OCHOBE IEPBBIX IBYX U
T.IL

Ionueonomempus —MeTOH CO3JAHUS IUIAHOBOM TeOJE3MYECKONH OCHOBBI, IPEACTaBIseT co000il cuctemy
MPOKJIAJBIBAEMBIX MEXIY IMYHKTAMH TPUAHTYJISAIMH XOAOB, B KOTOPBIX H3MEPSIOTCS BCE YIJIBI IOBOPOTOB M JITTHHBI
JIMHUIT; TPUMEHSIETCSI IIPU CheMKE 0C000 MPOTSHKEHHBIX 00BEKTOB.

Cemu ceywenuss CTpOAT UIS JANBHEWIIET0 YBEJWYEHHS IUIOTHOCTH TOCYAapCcTBEHHBIX ceTeil. IlmaHoBele ceTn
CTYLICHMSI TOAPA3ACISIIOT Ha 1-i 1 2-i pa3psibl.

Cvemounvle cemu — 3TO TOXKE CETH CTYIIEHHMs, HO ele ¢ Oomblel mIoTHOCThI0. Ha ocHOBE TOUeK CheMOUYHBIX ceTel
MPOU3BOJISIT HETIOCPEICTBEHHYIO TONOTPa(hUIECKyI0 CheMKY C IUIAHOBBIM U BHICOTHBIM 0OOCHOBaHHEM.

Cneyuanvuvie cemu CO3IAIOT ISl T€OJE3NUECKOr0 OOECIedeHHs CTPOUTENBCTBA COOpYXeHHH. CTpOHUTENBHBIMU
HOpPMaMH U NIPaBUJIAMH IPEIYCMOTPEHO CO3/1aBaTh CIEIHAIBHBIE CETH C YYETOM CIELYIOLIEro:

il IPOEKTHOI'O U CYHIECTBYIOILETr0 pa3MeEIleHHs 3aHII U MHKEHEPHBIX CETEeH Ha CTPOUTENIBHON IIIOIIAJIKE;

i obecrieueHHs COXPAaHHOCTH 3HAKOB Pa30MBOYHOI OCHOBHI;

i HCIIONB30BaHMS CO34aBaEMOM T'eOJe3MUECKON pa30MBOYHOM OCHOBHI B MPOIECCE AKCIUIyaTallMd ITOCTPOSHHOTO
00BEKTa, ero PacUIMpPeHNs U PEKOHCTPYKITHIH;

il TEOJIOTHYECKUX, TEMIEPaTYPHbIX, TUHAMUYECKUX U JPYTUX BO3ACHUCTBUH B pailoHE CTPOUTENHCTBA, KOTOPHIE MOTYT
OKa3aTh HEOJIAroNMPHUATHOE BO3/ICHCTBHE HA KAYECTBO MOCTPOCHUS Pa30MBOYHON OCHOBEI.

Pa3OuBoYHAs CeTh CTPOUTEIHHOM IIIOMIAAKN CO3AAETCS ISl BEBIHOCA B HATYPY OCHOBHBIX WJIM TJIABHBIX Pa30MBOYHBIX
oceil 3maHMs, a TaKkXKe NpU HEoOXOIMMOCTH IOCTPOCHMS BHEUIHEH pa30MBOYHOM CeTH 3[aHus, NPOM3BOACTBA
UCIIOJIHUTENBHBIX CheMOK. IlocTpoeHne pa3OMBOYHON OCHOBBI /IS CTPOMTEIBCTBA BEAYT METOJAMU TPHAHTYJISLINH,
TpUIaTepaLny, NOJUTOHOMETPHUH, T€0Ie3UUECKUX XOJI0B U 3aCEUeK.

BHeHIo0 pa3OMBOYHYIO CETh 3/1aHMs CO3JAIOT JJIs IEPEHECEHHs] B HATYPY M 3aKpEIJICHHUs NMPOCKTHBIX MapaMeTpoB
3[JaHus, POU3BOJICTBA JACTAJIBHBIX Pa30MBOYHBIX PaOOT M UCIIOIHUTEIBHBIX ChbeMOK. ITyHKTBI 9TOH ceTH 3aKperuisioT
Ha MECTHOCTH TJIaBHBIE Pa30MBOYHBIC OCH M YIJIBI 3[aHUs, 00pa30BaHHBIC TITABHBIMU OCSIMU.



[ImanOBYIO Pa30MBOYHYIO CETh CTPOUTEIHHOMN IUTOMAAKH CO3AAI0T B BUAC KPACHBIX WIH JPYTUX JHHUN PEryIHpOBaHUI
3aCTPOMKH WM CTPOUTEIHLHOM CETKH, KaK MPaBmiIo, ¢ pazMepamu ctopoH 50,100,200 M 1 qpyTrUx reo1e3nIecKux CeTeH.
BbicoTHbIe ceTH. ['ocyapcTBEHHBIE BBICOTHBIE CETH CO3[AaHBI UL PACTIPOCTPAHEHUS MO BCEH TEPPUTOPHUU CTPAHBI
€JIMHON CHCTEMBI BBICOT. 32 Ha4ao BHICOT MPUHSAT CPEIHUN YpOBEeHb banTuiickoro Mopsi, Kak ObLIO OTMEUEHO paHee.
Mexay HyHKTaMH TOCYJapCTBEHHBIX BBICOTHBIX CETE€H BBICOKOH TOYHOCTH Pa3MEIICHBI ITYHKTHI BBICOTHBIX CETEH
HU3IIUX KJIaccoB Mexy MyHKTaMM NPOKJIAABIBAIOTCS HHUBEIHPHBIE XOJbI, KOTOPBIE COCTaBISAIOT BBICOTHBIE CETH.
HuBenupHble TOUKHM Ha3bIBAIOT peliepamMy, OHHU JOBOJIBHO PABHOMEPHO PACIpENeNeHbI MO0 BCe TEPPUTOPUU CTPAHBI.
PaccrosiHus Mexxay HMMHU IpUMeEpHO 5—7 KM, a B ropojax — B 10 pa3 meHbme. Ha ocHOBe BBICOTHBIX cereil 1—2-ro
KJIaCCOB CO3JAI0T CETh TEXHMYECKOro KJjlacca Ul MPUKIAIHBIX Ieneid crpoutenbcTBa. CeTn 00pasyloT MOJIMTOHBI C
o0IIMMY TOYKaMU MepecedeHus IBYX HiH Oojee xoa0B. Kaaplii X0 JODKEH ONMpaThes Ha penepsl Oosiee BHICOKOTO
Kj1acca 00OMMH KOHI[AMH.

3akpenieHue reofge3nyecKux cereii IPOU3BOIAT HA MECTHOCTH CIICITHAIFHBIMHU 3HAKAMHU: TPYHTOBBIMHU, HACTCHHBIMH,
METAJUTMIECKAMH, KelIe300e TOHHBIMH, ICPEBIHHBIMH.

Iocmosnnbie 3HaKu 3aKPETUIAIOT TIOA36MHBIMHA IICHTPAaMH, 00€CIIeUNBAIOIIIMHI COXPAHHOCTD TPOIOIDKUTEIIFHOE BpEMSL.
OTo OETOHHBIE MOHOJHTHI C HAa3eMHOH METaJUIMIeCKOM MapKoW B BHIC KpecTa WIH TOYKA. 1I0IOKEHHIO TOYKH
COOTBETCTBYIOT W3BECTHBIE KOOPIUHATHI M OTMETKa. AHAJOTMYHO YCTPOCHBI M CTEHHBIC IOCTOSHHBIE 3HAKH. WX
YCTPauBalOT Ha KallUTAIbHBIX 3[JaHUSX, ONOpaXx MOCTOB W T.n. /i oOecredeHus] B3aMMHON BHIMMOCTH COCEIHHUX
3HAKOB HAa OTKPBITOM MECTHOCTH, HaJl HUMH YCTAHAaBJIMBAIOTCS BEXU UM MUPAMHUJBL.

ToukM CHEMOUYHBIX M Pa3OMBOYHBIX CETEH 3aKPEIUIIOT 6PEMEHHbIMU 3HAKAMU — IEPEBSHHBIMH WM OETOHHBIMHU
CTOJIOMKaMH, METAJUINYECKUMU IITHIPSIMH.

IIpBsi3ka MeCTHBIX CBEMOYHBIX ceTell K NYHKTaM TOCYJapCTBeHHOIl reoJe3M4ecKOi CeTHOCYIIeCTBIICTCS
MOCPEJICTBOM TPOKIAAKH TEOJOIUTHBIX XOJOB, MEXIY IYHKTaMHM TrocynapcTBeHHodcern. Ilo Tumy cwemo4dHOrO
000CHOBaHMS TaKWe XOABI MOTYT OBITh: Pa30MKHYTHIMH IIONUTOHAMH W COMKHYTBHIMH MOJIMTOHAMH, IUII KOHTPOJIS
W3MEPEHUIl B TCOHNONHUTHBIX MPUBA30YHBIX XOJaX MPOKIAIBIBAIOT €IIe W AWaroHaJdbHBIN x07. KoopawHatel BepmnH
TIOJINTOHA BBIYHCIISIOT UCXOMS U3 U3BECTHBIX KOOPIMHAT TOUYEK TOCYJApPCTBCHHON CETH, BXOAAIINX B ITOJUTOH.

IIpu BBICOTHOW TPHUBS3KE MPOKIAABIBAIOTCS HUBEIUPHBIC MPHUBSI30YHBIE XOIOBI OT perepa J0 BPEMEHHOTO ITyHKTA,
OTMETKY KOTOPOTO HaJ0 ONpeaeNnTh. HUBEMpPHBIC IPUBA30YHBIC XOIBI TOJKHBI OIMPAThCs Ha JIBA M3BECTHHIX perepa,
7100 MOTYT OBITH BUCSYAMH — TPOJIOKCHHBIMH K OJTHOMY PETiepy B IPSIMOM M 00paTHOM HaIpaBICHUSX.
Tonoepaghuueckas cvemrxa — 3TO KOMIUIEKC T€0JE3MYECKUX PA0OT, BBHIMOJHIEMBIX HA MECTHOCTH JJISI COCTABIICHHMS
TornorpauYecKux KapT U IJIaHOB. B MH)KeHEPHO reo/1e31H BBIIOHSIIOT B OCHOBHOM KPYITHOMACIITAOHBIE ChbEMKH.
CbeMKe MOJUIe)KaT BCE OOBEKTHI W AJIEMEHTHl CUTYallMH, CYLIECTBYIOIIME IMOCTPOWKU, MOA3EMHbIE W Ha3eMHbIE
KOMMYHUKAIIUH U pesibed MECTHOCTH.

Touky, onpeensione Ha IIaHe MOJI0XKEeHHEe 00BEKTOB MECTHOCTH, Pa3fAeisaioT Ha TBEp/ble U HEeTBepble. TBEpIbIMU
CUHTAIOTCS KOHTYPHI COOPY)KEHUH, MMOCCEHHBIE M JKeJIe3HbIC TOPOTH, MOCTHI U T.II., HETBEPIBIMUA — KOHTYPHI TIOJCH,
JIECOB, JIYTOB U T.II. Ha TUIaHBI HA HOCAT IMOJIOKCHHUE TOYCK TOCYJApCTBEHHBIX T'€0IC3MUYECKHUX CETeH W TeX TOYEK, C
KOTOPBIX MPOU3BOAMIACE CheMKa. Ha crienmanm3upoBaHHBIX TUTaHAX HAHOCSATCS CIIEIHaIbHBIC O0BEKTHI, IS KOTOPBIX
MIPOBOIUTCS CheMKa. Ha cXxeMbl KOMMYHHKAIIUI 1 KBapTaJIOB TOPOICKOH 3aCTPOUKH HE 00s3aTEIHHO HAHOCUTH pebeq,
BO3MOJKHO HECTaHJIAPTHOE CEUCHHE penbeda U MPUMEHEHHE YCIOBHBIX OTMETOK BBICOT.

Tomorpadgudeckyro CheMKY BBIIONHSAIOT C TOYEK MECTHOCTH, TOJIOKEHUE KOTOPHIX B MPUHATOM CHCTEMe KOOpAWHAT
M3BECTHO. TakMMHU TOYKaMU CITy>KaT ITyHKTHI OMOPHBIX TOCYAAPCTBEHHBIX CETEH, €CJIM MX KOJHMYECTBA HETOCTATOYHO,
reojie3ndeckas OCHOBA CI'YIIAETCsl CheMOYHBIM 000CHOBAHHUEM U OCYILECTBIISETCS MPUBSA3KA.

IIpu moOCTpOEHNH CHEMOYHOTO OOOCHOBAHMSA OJHOBPEMEHHO OMPEIEIAIOT IMOJIOKEHHE TOYeK B IUIAHE M IO BBICOTE.
[ImaHoBOE MOJOXEHHE TOYEK CHEMOYHOTO 0OOCHOBAHHS OMPEEIAIOT MPOKIAIKOW TEOJOTUTHBIX U TaXEOMETPUIECKUX
XOJIOB, @ OTMETKHU TOYEK OINPENEeNAI0T T€OMETPUIECKIM HIIM TPUTOHOMETPHUYECKUM HUBEIHPOBAHHUEM.

JITMHBI TEOJOIUTHBIX XO/I0B 3aBHUCAT OT TpebyeMoro macimitabda, Tak B Macitade 1:500 minHa He J0JDKHA MPEBBINIATH
0,8 kM Ha 3acTpoeHHOU TeppuTopun U 6,0 KM Ha OTKpPBITOH MecTHOCTH. CTOpPOHA X0/1a TOJDKHEI OBITH He Oonee 350 M u
He MeHee 20 M. OTHOCcUTENbHAS JIMHENWHAsT HEBsA3Ka He JoipkHa npeBbimiath 1:2000. PacxoxneHue 3HaYeHUN YIiioB B
moJynpreMax Jomyckaercs He Oomee 0,8 muHYT. JITHHBI JWHUA H3MEPSIOT ABAXABI B NPSIMOM H OOpaTHOM
HAIpaBJICHUSIX.

AHATUTHYECKHH METOA CheMKH — 3TO METOJ T'OPU30HTAIbHOH IIAaHOBOM CHEMKH, KOTOpask BHIIOIHAETCS C JIMHUM U
TOUYEK OMHMCAHHOIO PaHEEe TEOJOIUTHOrO Xoja. Takol MEeTOA CheMKU MPOU3BOIUTCA OAHOBPEMEHHO C TEOIOIMTHBIM
xogoM. Ceemke mojrexar acampl 3IaHUHA, CHUTyalus MPOE3TOB, 3aCTPOiKa, OJIaroycTpoHCTBO, BOJOTOKH W T.II
00BeKTHI. Pe3ymbTaTel CheMKH OTOOpakaloT Ha CXEMaTHYeCKOM depTeke — abpuce. Ha HeM MOKa3pIBalOT TOYKH
TEOJOJUTHBIX CTAHIINH, JISTKUMH JTHHUSMH — U3MEpSEMBbIe YIIIbl U PACCTOSHHS, MOTYICHHYIO CUTYAIMI0 — TOJICTHIMH
nHASIMHE. CBEeMKY BBIIIOJIHAIOT Pa3HBIMHU CIIOCOOAMHU:

i cnocob nepnenOuxyapoe COCTOUT B CIETYIONIEM: Ha TOKAaX B CTBOPE TEOJOJUTHOTO X0Ja, MMEIOLINX IMPOMEPEHHOE
paccTosiHE OT CTAHIMU MPUOOpa, OTKIIABIBAIOT IIPSIMOM YToJl IOCPEICTBOM «IPEYECKOT0» TPEYTOJIbHUKA U MO 3TUM
HPSIMBIM YTJIOM OIIPEAENIAIOT PACCTOSIHUE JI0 MHTEpecyrouiero oobekra. [Ipu cheMke MoJb3yIoTcsl CTaIbHOW JICHTOH,
OCYUIECTBIISIA ABYKPATHBIHM Ipomep.

il cnocob nuHelinblx 3aceyex aHAJOTHYCH MIEPBOMY, HO TOJIOKEHUE OOBEKTa ONPEACISIIOT JTMHEHHBIMU MPOMEPAMHU 13
JIBYX TOYEK CTBOpA TEOAOJUTHOTO X0/1a TaK, YTOOBI 00BEKT HAXOAMICS B BEPLIMHE PABHOOEIPEHHOTO TPEYTOJIbHUKA.

il cnocobom yenoeoil 3aceuku MOKET OBITh BBIOJHEHAa ChEMKAa HEIOCTYITHOTO OOBEKTa, IyTeM H3MEPEHHUs yria
HaIpaBJIEHHUS Ha 3TOT 00BEKT C ABYX TOYEK CTBOPA TEOIOIUTHOTO XOa;

i cnocob nonapHuIX KoopOuHam — MPUMEHSIOT IS CHATHS TPYIIBI 00BEKTOB, TIPH 3TOM H3MEPSAETCS TOPH30HTATBHBIN
YTOJ U KaXJOro OOBEKTa M JaTbHOMEPHOE PAcCTOSHHE IO HETO; TOIIOCOM SIBISIETCS CTaHIWSA TEOIOJHUTa, a HYIb
TOPM30HTAIFHOTO KPyTa COBMEIIAETCSI ¢ HapPaBJICHNEM Ha CICIYIONTYI0 CTAHIINIO TEOJ0JIMTHOTO X0,

Pe3ymbraTel TONEBBIX W3MEPEHHH, COCTaBICHHBIE B BHIe abpuca, HCIONB3YIOT Ui BBIUEPUYMBAHMSA IUTaHA B



KaMepaJIbHOH 00pabdoTke. Ha mmaHmmeTe npeaBapuTeIbHO HAHOCAT KOOPAWHATHYIO CETKY M BBIYHCICHHBIE KOOPAWHATHI
BEPIINH BCETO 3aMKHYTOTO TEOAOJUTHOTO Xoma. [Ipy mocTpoeHMH IUTaHa WCHOJIB3YIOT MPOMEpHI, JaHHBIE B abpuce,
IIPUYEM BBIIOJIHSIOT T€ XK€ IOCTPOEHUS, YTO U IIPY MOJEBBIX U3MEPEHUSIX.

Jis BBICOTHOTO OOOCHOBAHMS HWCHOJB3YIOT KOMHMIO IUIAHOBOTO OOOCHOBaHHWS. HwuBenmpoBaHWEe BeAyT MO TOYKaM
TEOJOJMTHOTO XO0Za, HO pe pexe, ueM depe3 20 m it macmrada 1:500, ompenensroT BRICOTHI ChEMOYHBIX TOYCK, a
3aTeM IPOKJIA/IIBAIOT HEOOXOJMMBbIE HHUBEIUPHBIE XOJbI C MMONEPEYHHKAMH JUIS JETAILHOIO BBIYEPUMBAHUS peibeda
TEPPUTOPUH U3BICKAHUH.

Taxeomerpuueckasi ChbeMKa — OCHOBHOW BHUJ CBEMKH ISl CO3JaHMS IUIAHOB HEOOJBLIMX HE3aCTPOCHHBIX U
MaJIo3aCTPOSHHBIX YYacTKOB, a TaKXX€ Y3KHMX I0JOC MECTHOCTH BIOJIb JIMHUM OyIyIIUX JIMHEHHBIX 00BeKTOB. C
MOSIBJICHUEM TaXxeOMETPOB-aBTOMATOB 3TOT CIOCOO CHEMKH CTaHOBUTCS OCHOBHBIM JUIS 3HAYHMTENIBHBIX TEPPUTOPHH,
0COOCHHO JUIsl IMOJy4eHHs HU(PPOBBIX Mojeneld MecTHOCTH. IIpum TaxeoMeTpHYecKod ChEMKE CHTYyalHio M penbed
CHUMAIOT OJHOBPEMEHHO, HO B OTJIMYME OT MEH3YJIbHOM CBHEMKH, IUIAaH MECTHOCTH BBIYEPUMBAIOT B KaMepalbHBIX
YCIJIOBUSIX 10 pe3yJIbTaTaM IMOJIEBBIX U3MEPEHUI.

CheMKy MPOM3BOIAT C MCXOMHBIX TOUEK: MYHKTOB JIFOOBIX OMOPHBIX W CHEMOYHBIX T'€0Ie3MUYECKHUX CeTel, CO3TaHHBIX
Ha OCHOBE TEOJOJUTHO-HUBEIUPHBIX XOAOB, KOTJAA OTMETKH TOYEK OIpPENEIEHBl T€OMETPUUYECKUM HHUBEIUPOBAHUEM.
Ho B GonpmmHCTBE ciydaeB ISl CHEMKH IPOKIIAIBIBAIOT TaAXCOMETPHIECKUE XOIBI, B KOTOPHIX BCE DIIEMEHTHI XO0a
OIpeNeNA0T TEOAOIUTOM MU TAXEOMETPOM-aBTOMATOM.

TaxeoMeTrpuueckas CbeMKa TEOAOJIUTOM BEAETCS MO NPUHLUILY TPUTOHOMETPHUECKOTO HUBEIUPOBAHHUS.

Iopsiook pabom Ha CTaHIIMU C TEOJNOJIMTOM clienyromuid. TeoloauT NpUBOAAT B pabouee MONOKEHUE, LEHTPHUPYIOT,
HUBEJIUPYIOT M CHayaJa IPOU3BOJAT H3MEPEHHUs, Kacaroluecs NPOJOJDKEHUS ChEMOYHOIO XO0Ja; BHU3UPYIOT
NPEeABIIYIIYI0 ¥ TOCIENYIONIYI0 OT CTAHLUHM TOYKH XO0/1a, YCTAHOBUB HAa HUX OOBIYHBIC HUBEIUPHBIE PEHKH; OIHUM
MOJIHBIM NIPUEMOM H3MEPSIOT TOPU30HTANBHBIM yroj X0Ja; 3aTeM M3MEpPSIOT BepPTUKAIbHbIC YIJIbI HA CMEXHbBIE TOUKH
X0JIa TIPH IBYX TOJIOKEHUSIX KPyTa; OMpPEIelAioT JaTbHOMEPHBIC PACCTOSHUS O CMEXHBIX TOYEK U BBICOTY IpHOOpa.
Janee npuctynarmT coOCTBEHHO K ChbeMKE CHUTYAIlH U penbeda B MOISIPHOH cuctemMe KoopauHaT. OpueHTHPYIOT HYJIh
anuaael, COBMEIICHHBINA ¢ HyJIeM JIMMOa Ha MPEIBIAYIIYI0 TOUKY X0/1a, JIUMO 3aKPeIUISIOT, 3aTeM, OTKPEIIUB aluaaIy,
TpyOy HaBOIAT Ha CHUMAaeMBbIC TOUYKH, OTPENESNAIOT Ha HHUX TOPHU3OHTAJBHBIA YTOJ, NaTbHOMEPHOE PACCTOSHHE H
BEPTUKAIBHEIA yToJl MPU HAaBEICHWM Ha BBICOTY PEHKH, PaBHYIO BBICOTE IPHOOpa Ha CTaHOWHU. TpyOy HaBOOAT Ha
CIIEIYIOIINE MTHKETHI TOJIBKO BpaIlleHHEeM aluAaasl. TOYKH BU3UPOBAHHS BEIOMPAIOT aHAJOTHYHO MEH3YIIEHOH CheMKe.
B mpouecce cheMKM Ha KaXIOW CTAaHIMU COCTaBJIAIOT abpuc. Ha HeM IOKa3bIBalOT IOJIOKEHUE CTaHIMH XO0na,
HaIlpaBlIeHHE Ha MPEIbIIyNIyI0 U MOCIeAYIOIYI0 TOUKH, PAcloIOKEHHE BCEX CHMMAEMBIX NMHUKETOB C X HOMEpaMHu,
MPUMEPHBIN pesibed MECTHOCTH M CUTYaIHI0. Pe3ylbTaThl CheMKH 3aHOCST B JKYpHAJL.

O0padoTka pe3yJIbTATOB TAXEOMETPHUUYECKOH ChbeMKH BBIOIHSIETCS B TAKOH MOCIEI0BATEIHLHOCTH .

1). 3anonHsAeTCs MOJIEBOM KypHAII; BBEpXY 3amuchiBatoTcs 3HadeHus MO, Her, A.

2). BBUUCHAIOTCA 3HAYCHHS BEPTUKAIBHBIX YTIIOB JUISI BCEX TOYEK BH3MpOBaHUSA ¢ yuetoM MO mo dopmyne u
3aITUCHIBAIOTCA B CTONOCI 6:

u=KJ-MO,

rae u — BepTUKanbHbIi yroi, KJI — cHATBIN oTCueT BEpTUKAIBHOTO YIIa.

IIpu oTcyerax Ha MOHIKEHHE pebeda HAlO PACCUUTHIBATH BEPTUKAIBHBIC YIIIHI IO hopMyIIe:

u =KJI - MO - 3600.

3) IIpeBblleHUe KaXkJ0H TOYKH BU3UPOBAHUS HAJl CTAHLIUEH ONpeAeNstoTes o (GopMyJie U 3anuchiBaeTcs B crooer] 7.
hi = di tg ui; [1],;

rie di — JaJbHOMEpHOE pacCTOsSHKE, M, Ul - BEPTUKAIBHBIN yroj, Tpajl. MHUH.

4). OTMeTKa KaX /101 TOUKU BBIYUCISETCS 110 (hopMylie:

Hi = Her + hi,

5). OTMETKH BBIIHCHIBAIOTCA W3 KypHajga Ha CXEMY, BBIYEPUECHHYIO B MOJSIPHOW CHCTEME KOOPAMHAT, U MEXIY
OTMETKaMH, IIyTEM HWHTEPIIOJHUPOBAHHUS IO CTOPOHAM MHOTOYTIOJIbHUKOB, NPOBOIATCS Tropu3oHTanu. [IpuHumn
MOCTPOCHUS ¥ HHTEPIIOJISAINH [TOKa3aH Ha puc. 24.

Ogopmrenue nrana monozpaguueckoil cbemku BEICTCS B MIOCIEIOBATEIBHOCTH, PUBEICHHON aee.

1) B nentpe mucra dgopmara A — 4 craButcs craHims. CeBepHOE HanpasieHHE TPAIMIHMOHHO BHIOMPAETCS BIOJIb
JUIMHHOW CTOpOHBI (hopmaTta — BBepX. OT CEBEpPHOrO HAINpaBJIEHHs, NPOBEACHHOTO Yepe3 CTAHLHUIO OTKJIAJbIBACTCS
TOPU3OHTANIBHBIM YTrOJ, paBHBIM 3ajaHHOMY a3umyTy — o910 Oasuc I-II.. Ot 6Gasmca I-II orkmagsiBaroTcs
MOCJIEIOBATEIEHO TOPHU30HTAJIBHBIE YTJIbI, MOJTYYEHHBIE B Pe3yjbTaTe CHEMKH. a Ha KOHIAX Jy4ed 3THUX YIJIOB —
paccTosiHNE IO COOTBETCTBYIOIINX TOYEK BH3UPOBAHUS B MacIITabe IUIaHa.

3). Touku BU3UPOBAHUS MOAMUCHIBAIOTCS WX HOMEPOM M OTMETKOW TOYKH, 3aTE€M COCIUHSIOTCS JIOMaHHOW JIMHUEH B
BU/I€ KOHIIEHTPUIECKUX MHOTOYTOJIEHIKOB.

4). Mexnay TOYKaMH BH3WPOBAaHUS BENETCSI MHTEPHOJIMS W3BECTHBIMU CIIOCO0AMHM W TPOBOJISATCA TOPH30HTAIM.
Hanpumep: aHaIMTHYECKUM CHOCOOOM, IPH KOTOPOM pacdyeT MOXKHO BecTd 1o ¢opmyiie. PaccrosHue, Ha KOTOpOM
MPOMIET HCKOMAast TOPH30HTAH OT ONPEACICHHONW TOYKH ¢ oTMeTKOH Hi paBHO X cM.:

L

X=-,

Hi-Hi+1

rae X — pacCTOsSHHE B, HA KOTOPOM IPOMIET TOPU30OHTAIB ¢ [esioi otMeTkoi HO ot Touku Bu3upoBaHus ¢ otMeTkon Hi
L — paccrosHme Mexay TodkamMH BH3WpoBaHuS ¢ oTMeTkamu Hi m Hit+l Mexmay KOTOpPBIMH HAag0 TPOBECTH
TOPU30HTAIb.

5). JIluaum mocTpoeHMs yAAISIOTCS C YyepTexa. TyIbio BEIPHCOBBIBAIOTCS TOPH3OHTANH. Uepe3 CTaHIUIO0 00s3aTelIbHO
JIOJKHA IPOWTH TOPU30HTANIb C OTMETKOW CTaHLMU. B HEKOTOpBIX ciydasx IOIYCTMMa HMHTEPIOJALMSA IO JIydam
MOJISIPHOW CUCTEMBI KOOPIMHAT MEXK/Iy TOUYKOW BU3MPOBAHUS U CTAHIMEH.


http://gm3d.ru/referaty_po_geologii/laboratornaya_rabota_metodika.html#_ftn1

Tab6mma 2. XKypHas TaxeoMeTPUIECKON ChEeMKH

Jara ®amunms OtmeTka cTaniuu 57 m; Azumyt 57 0
Crannus MO=0.18 mun Beicora npudopa
Ne Touek | Orcuersl Beptu- IIpeBbl- | Ot™metku | Ilpumeuanue
BHU3UPOBAHUS KaJbHBIM | IIEeHue | Touek
b Mo Mo To yron H=d tg | Busupo-
JIIbHOMEpY | TOPH30H- | BEPTHKAIBHOMY | o peyr u BAHMS
D, m tanbHOMY | Kpyry KJI, rpan, MO
KpYTY, MUH
rpanm,
MUH.
1 2 3 4 5 6 7 8
0.00
1 130 11 0.29 0.11 0,25 57,25
2 125 52 1.14 0.56 1,23 58,23
3 51 63 1.01 0.43 0,38 57,38
4 129 101 1.09 0.51 1,15 58,15
5 128 147 359.49 0.07 1,57 58,57
6 73 155 0.05 -0.13 -0,17 56,83
7 130 191 359.42 0 0 57,00
8 77 206 359.01 -0.31 -0,42 56,58
9 127 232 359.06 -0.36 -0,79 56,21
10 70 255 358.31 -1.11 -1,36 55,64
11 129 281 357.52 -1.50 -3,38 53,62
12 63 295 358.22 -1.20 -1,32 55,68
13 128 328 359.01 -0.41 -0,92 56,08
14 62 351 0.02 -0.16 -0,17 56,83

6). Ha cxemy HaHOCHTCS aOpHC B YCJIOBHBIX 3HAaKaxX TYIIbIO U TaXCOMETPHYECKas cheMKa odopmisieTcs mo oopasiy,
MIPUBEICHHOMY Ha puc. 25.
Tadauua 16. )KypHaJ TaxeoMeTpuueckoil CbeMKH

Jara ®amumus OTMeTKa CTAHIUU A3ZUMYT
Cranuuss MO= Bricora mpubopa
Ne Touek | OTcuersl Bepru- IIpeBrl- | Otmerku | [Ipumeuanue
BH3HPOBAHUA [~ o o KaJIbHBIH H.IEHI/Ie TOYEK
yroma H=d tg | Busupo-
JIIbHOMEPY | TOPH30H- | BEPTHKAIBHOMY | 1\ ory u BAHHS
D,m tanbHOMY | Kpyry KJL, rpaz, MO
KpyTY, MHH
rpam,
MUH.
1 2 3 4 5 6 7 8

Oo0OpadoTka TaxeoMeTpHYecKOW CbeMKHM MNpPU MNOMOIUM IMEPCOHAJIBHOIO0 KOMIbIOTEPa ¢ MPOrpaMMHBIM
npuJioxenuem Excel

AHaJIOrM4YHO YKa3aHHBIM paHee IpHeMaM CO3JaHHMs MPOrpaMMBbl Ui PacyeTOB TEOJOJMTHOIO XO0Ja, MOXHO
IMOATOTOBUTH JJICKTPOHHYIO Ta6J'II/I[Iy IJId pacyeToB HpeBBIIHeHI/Iﬁ U OTMETOK II0O pE3yljibTaraM TaXCOMeTpI/IquKOﬁ
CBEMKH. {7151 3TOr0 He0OXO0IMMO BEITIOJIHUTH B ITOCIIEIOBATEIHHOCTH BCE IEHCTBHSA MO CO3/IaHUIO 3aT0JIOBKA TaOJIUIIB U
3aroJIOBKOB CTOJIOIIOB, T.€. CAETATh IIANKy» Tabnuubl. Jlanee, aHaJOTMYHO CKa3aHHOMY, BBECTH JaHHBIE OTCYETOB IO
BEPTUKAIIBHOMY KpYyry

K coxxanenuto, 3nekTpoHHAs TaONHIa HE TO3BOJISET PACCUYUTHIBATH I'PAJyCHBIE MEPHI YIIIOB. [103TOMY BCE BHIYHCICHUS
cJelyeT BBIIOJIHATE B paguaHax. JlJis nepecuera yrioB BEPTUKAILHOIO KPYyra B PaJluaHbl CIEAyeT IOCTaBUTh KYypCcop B
BEPXHIOI0 CTPOKY CTOJIOLla C OTCUETaMH II0 BEPTHKAJIBHOMY KPYry W 3aaaTh: = PajiuaH, BBIIEIHTH MBIIIBIO BECh
cTosiOel] M JlaTh KOMaH/y «3alloJIHUTh BHH3», TOT/Ia BCE OTCYETHl OynyT mepeBeneHbl B paauaHbl. [locie storo B
cToJIO el «IIPUMEYaHHs» BBECTH 3HAUEHHE MECTa HYJIsI, IEpeBEEHHOE B paJlaHbl TaK ke, HEPEeBECTH Kypcop B CTOJIOEI]
«MHHYC MECTH HYJIS» M BBIIONHUTH KoMaHay: = F10 -I$11, BbLIeNUTh CTONOCL MBIIIBIO M «3aMOJIHUTh BHU3», TOrA OT
BCEX 0TCYETOB OyzeT oTHATO 3HaueHrne MO U cTosnden 3amoIHUTCS YTIIaMi HaKJIOHA Ha TOYKH BU3MPOBAHMS, T.€. OyIeT
peanm3oBaHa pacueTHas popMmyra:

u=KJ-MO,

rAe u — BepTUKaIbHbIN yroi, KJI — cHATBINM 0TCUeT BEPTUKAJIBHOTO YIJIa.

Tadnuna3. BapuaHTbl TaXeoMeTPUYECKOii CheMKH

Ne OTcueTsl Bapuant | Mecro | Otmerka | Asumyr,
TOYEK ITo ITo ITo BepTHKaNBEHOMY HYJIs CTaHuuH, | rpant.,
BHU3UPO- | majgbHO- | TOPU3OHTAIILHOMY | Kpyry, rpal., MUH. MO, M MHUH.




BaHHUs Mmepy, M | kpyry, rpan., | Bap. Bap. rpan.,
MHH. 1 2 MUH.
0.00
1 130,0 11.0 0.29 358.54 10 +0.03 10.000 20.00
2 126,0 52.0 1.14 357.28 11 +0.01 44,000 24.00
3 51,0 63.0 1.34 358.32 12 +0.02 36.000 36.00
4 129,0 101.0 2.09 357.46 13 -0.04 56.000 42.00
5 128,0 147.0 1.56 357.56 14 -0.05 80.000 60.00
6 73,0 155.0 0.35 358.34 15 +0.08 67.000 70.00
7 130,0 191.0 359.42 | 0.45 16 +0.07 34.000 110.00
8 77,09 206.0 358.01 | 1.08 17 -0.06 24.000 80.00
9 127,0 232.0 358.06 | 1.14 18 -0.03 65.000 50.00
10 70,0 255.0 358.31 | 1.35 19 +0.10 52.000 30.00
11 129,0 281.0 357.32 | 2.36 20 -0.11 20.000 90.00
12 63,0 295.0 358.22 | 1.27 21 -0.10 12.000 45.00
13 128,0 328.0 357.45 | 2.30 22 +0.11 23.000 65.00
14 60.2 351.0 0.30 0.48 23 +0.05 25.000 100.00
24 +0.04 50.000 75.00
25 -0.07 32.000 55.00
26 -0.01 45,000 75.00
27 -0.02 81.000 85.00
28 -0.08 46.000 120.00
29 -0.09 43.000 145.00
[NpeBbllIeHre KaXKI01 TOUKHA BU3UPOBAHUS HaJl CTAHIIMEN OMPENEIIAIOTCS 10 (POPMYJIE M 3alMCBIBAETCS B CTONIOEIT 7.
hi = di tg ui,

rae di — JanbHOMEpHOe PacCTOSHHUE, M, Ui - BEpTHKAIBHBIN YroJl, paJHaHsblL.

Juis BeIUmCIeHUH IO opMyie HeOOXOOUMO IIOCTaBUTh KYypCcOp B MEpBYIO cTpoKy ctonbua G u 3amath: = B10*TAN,
BBIJICTINTH BECh CTOJIOCI M «3aIIOJHUTH BHU3», TOT/IA CTOJIOCI] 3aII0THUTCS 3HAYCHUSIMHU TTPEBBIIICHUH.

OTMeTKa Ka)XJ0M TOYKH BEIMHCIAETCA 0 (hopmye:

Hi = Her + hi,,

rae Hi - oTMeTka kax101 TOUKH BU3HPOBAHUS, M;

Her - u3BecTHas nocie IpUBSA3KH OTMETKA CTAHIUH, M.

JIJ1g BEIYMCIIEHUS] OTMETOK HAJI0 B CTOJIONE «IPUMEUaHIs» 3aJ]aTh OTMETKY CTaHLIMU B (PUKCUPOBAaHHOH s4elke, 3aTeM
MEPEBECTH KypCOp B CTOJOEI «OTMETKM» M B IEPBOM CTPOKe HamucaTh komauay: = 1$17 — H10, BeigenuTts Bech
CTOJIOCI] U «3aMOJIHUTh BHU3Y», TOT/Ia BCE OTMETKU TOYEK BU3HPOBAHUS OyIyT BEIYUCICHBI.

OTMETKH BBINUCHIBAIOTCS U3 KypHajla Ha CXEMY, BBIYEPUEHHYIO B OJSIPHON CHCTEMe KOOPAMHAT, U MEKAY OTMETKaMH,
IIyTe€M MHTEPIIOIMPOBAHUS IO CTOPOHAM MHOTOYTOJIbHUKOB, TPOBOJASATCS] TOPH30OHTAIH.

MeH3yabHasi cbeMKa M MPHOOPHI IS ee BbINoTHeHus. [Ipy MeH3yJIbHOI CheMKe BhIYEpPUMBAHKE IUIAHA MECTHOCTH
BEJIETCSI HETIOCPEACTBEHHO B IOJIEBBIX YCIOBHAX B IPOIECCE CHEMKH.

[IprHIMT cheMKH COCTOMT B ciaenytomeM. Ecim Touka O miaHmera ycTaHOBIEHa HAJ TOYKOH O MECTHOCTH M IUTAHIIET
NPUBEJICH B TOPHU3OHTAIBHOE IIOJIOXKEHHE, TO CIIeAbl BOOOpa)KaeMBIX OTBECHBIX IUIOCKOCTEH, MPOXOAAIIMX Yepe3
ctopousl O4 u OB ¢ BepxHEH IUIOCKOCTHIO TUIAHIIIETa 00pa3yroT npoekuuto Oab yrna O4bvectHocTH. 171 OTYYEeHUS
Ha TUIAHIIETe TOPU3OHTANBHBIX Mpoekiuid Oa u 06 B TyHKTaX A u b yCTaHOBICHBI PEWKH, HAIpaBJICHUS Ha HHUX
OTIpeNieNnsaeTcsi ¢ MOMOIIBIO Kunpezens, OH e TOKaXeT JaTbHOMEPHOE PAcCTOSHHE IO 3THUX TOUEK M IPEBBIIICHHE
MOBEPXHOCTH B MECTAaX PEEUHBIX TOUEK HaJl TOPU30HTOM IIpHudopa.

Kumnperenem 6e3 CII0KHBIX BEIYHUCICHUH ONPENEISIIOT TOPU30HTAIBHBIE PACCTOSHUS M MTPEBBIIICHIS.

Tounocts m3Mepenwuii kunperenem KH xapaktepusyercs ciaeIyOnMMHA CPEIHUMHI KBaIPaTHUECKUMHE HOTPEITHOCTIMHU
HU3MEpEHUI:

iipaccrostauii: Ha 100 — 20 cMm;

uinpessiennii: Ha 100 M — ot 3 10 15 cM B 3aBUCHMOCTH OT BEJITMUUHBI YIJIa HAKIIOHA;

UBEpPTHUKAIBHOTO YIIa OHUM IpueMoM — 45 cexk.

CHSTHE OTCYETOB IO KHIIPEreir0 MPOM3BOJIMTCSA II0 HMHCTPYKIMH, Ipuiaraemoil k mnpubopy. Kumperems KH-K
ornuuaetcs oT kumperens KH nump HanuumeM onTHYECKOro KOMIIEHCATOpa A aBTOMAaTUYECKOH YCTaHOBKU JIMHUH
BU3MPOBAHHS B TOPH30HTAILHOE ITOJIOXKEHHE C MOrpemHOCTEI0 10 MUH., TOTPEITHOCTEI0 CAMOYCTaHOBKH — 5 cek.
Ilopsadok men3ynoHoU cvemku. Ilepen cheMKO# rOTOBST IJIAHIIET, Pa30MBAIOT HA HEM KOOPIMHATHYIO CETKY KBa/IPaToOB
co cTopoHoit 10 cM, HAHOCAT IYHKTHI T'€OAE3MYECKOTO M CHEMOYHOro oOocHOBaHWI. Ha Kamoil cTaHIMM MEH3yTy
HEHTPHPYIOT, HUBEIHPYIOT U OPHEHTHPYIOT MO HANpaBIICHUIO Ha Oojiee yIaleHHBIC ITyHKTHI OMOPHOHM CeTH, KpoMme
3TOTO OMPEAETISIOT BEICOTY IIpubopa.

CbeMouHbIe pabOThl BBHITIONHSIOT C IMYHKTOB OMOPHOM CETH, CHEMOYHOTO OOOCHOBAaHWS, a TAaKXKe COOCTBEHHBIX
CBEMOYHBIX TOYEK TMOJSIPHBIM cIOcoO0oM. Penbed W cuTyanuio CHUMAIOT OJHOBpEMEHHO. BuanpoBaHne Ha peeyHyIo
TOYKY IPOU3BOJISIT Ha BBICOTY, PaBHYIO BBICOTE MPHOOPA Ha CTAaHIMU. [ OpH30HTANIBHBIE PACCTOSIHUS 10 PEEYHBIX TOYECK
ONpENENAIOT 10 JILHOMEPHOH JuarpaMme KHIIpEreias W cpasy JKe, IOJb3YsACh IIONEPeYHBIM MacIuTadoMm,
OTKJIAJIbIBAIOT WX Ha IutaHmere. OTMETKM pEeyHbIX TOYEK MOJYy4aroT, 3Has BHICOTY NPUOOpa M OTMETKY CTaHLUH,
orpezeiss NPEBBILICHHUS I10 BBICOTHOW amarpamme kumpereis. Kumperenb paboTaeT Kak HHUBEIHp, HO Jaer



BO3MOXXHOCTb OTJIOKHTh TOPU30HTANIBHBIH yroJl Ha TUIAHIIETE, 3aMEHsIsl TEOJOJIUT.

Bo BpeMsi cheMKU BEIyT KypHall PEEHHBIX TOYEK, JHOO MOJIMKMCHIBAIOT HOMEpa TOYEK M MHPEBBILICHHS Cpa3y Ha
TUTAHIIETe.

Tab6mma 4. )KypHai MEeH3yJIbHON CheMKH

Kumperens Crannus Bricora mpubopa

JHara OtMmeTKa

Hcnonanrens CTaHLUU

Ne Touexk | paccrosiHus Kh NpeBbILIeHUs! Ormerka ONMCAHME TOYKH

[lnan cHMMaeMoro y4acTka BBHIUYEPYMBAIOT B TIOJIE B Ipolecce chbeMKH. CHHMMasi 4eTKHMe KOHTYpBI, ONpPENEsIoT MX
YIIIBI, KOTOPBIE 3aTEM COCAMHSIOT JHMHUSAMH. [Ipu 00xo/e KOHTypa peliKy yCTaHaBIMBAaIOT BO BecexX yriax. [Ipu chemke
JIOPOT MUKETHI OePYT 110 OHOI CTOPOHE TOPOTH, H3MEPSIIOT e MUPHUHY U HAHOCAT MapalIeIbHO BTOPYIO CTOpoHy. [Ipu
CheMKe penbeda OepyT TOUKH O JTUHUH BOIOPA3IENIOB U TalnbBeroB. [y 3Toro 6epyT OTMETKH BEPIIMH M TOIHOXUN
XOJIMOB, YCTBHEB JIOIIMH W JAPYTHE XapakTepHBIE TOUKH, MEXIY KOTOPBHIMH MOKHO HWHTEPIOIHPOBATH TOPHU3OHTAIIH.
OO0s13aTeIbHO OIPENEIIIOT OTMETKU IUIOTHH, AaM0, KaHaJOB, KOJOALEB U JPYTUX OOBEKTOB CHTyalHH. Y Pe3bl BOJABI
PEK, KaHAJIOB U BOJOEMOB € JaTOM UX ONpPEAEJICHUsI HAHOCAT Ha IJIaH C pacCTOsIHUEM B 15 cm.

Ilopaook évinonnenusn padomol:

* BBIINOJIHUTH IJIAHOBYIO CbEMKY TC€OAOJIMUTOM AaHAJIUTUICCKUM METOAOM U COCTABUTH HOJEBOU aGpHc.

BBINIOJIHUTH TOIOIPAaUYECKYI0 CHEMKY TOTO )K€ O0OBEKTa KHIperesieM C 3alloJIHEHHEM II0JIEBOTO >KypHala Io
o0Opasziy Taba. 19, BBIYUEPTUTH MOJCBYIO CXEMY W CPaBHUTh MOJYYCHHYI) CXeMy C abpHCOM TEOMOJUTHOM
AHATUTUYECKON CHEMKHU;

* 10 BapuaHTy, Ha3HAYCHHOMY IpEeIojaBaTeieM cleaTh 00pab0TKy TaxeOMETPUUECKONH ChEMKH M BBIYEPTHUTH IUIaH
MECTHOCTH B TOPHU3OHTAIIIX

BEITIOJIHUTh 00pabOTKYy MaHHBIX TaXEOMETPHUYECKOH CHEMKH Ha IEPCOHAIHPHOM KOMITBIOTEpE B IPOTPAMMHOM

npmwioxennu Excel, 1t aToro co3mate Tabiuiy mo odpasiry Taoum. 4.

2.5 Pacckasats o xnaccudukarmu [IMM

2.6 Jatp pacumdpoBKy HOHATHHA :

- Hudposas xapra (LIK);

- OnekTponHas kapra (9K);

- TpexmepHast 3MeKTpOHHAs MOJIENb MECTHOCTH
2.7 OTBeTHTH Ha CIEIYIOIINE BOIPOCHL:

-Urto Ha3pIBAIOT HM(POBON MOJENIBI0 MECTHOCTH?
- Kakue nannsie BKarovaer B cebs [IMM?

- C IOMOIIBIO KaKUX MPOrpaMMHBIX CpeAcTB co3atoT LIMM?
- Kakas [IMM Ha3biBaeTcs perysisipHoit?

- Kakas [IMM Ha3biBaeTcsa HEpEryIsipHOU?

- Kakas [IMM Ha3biBaeTcs CTPYKTYpHOM?
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IIepeuens pexomenryembix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 Kypnan «I'eonesus u xaprorpadusi» http://geocartography.ru

CemuHnapckoe 3ansiTue Ne 1.4 (8 yacos)

Tema: «A3MepeHne rOPU3OHTAJIBLHBIX YIJI0B. TeononuTon


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

1.Bonipochl 3aHATHS:

1.1 IlpuHuun uamMepeHust TOpU30HTAIBHOTO yria
1.2. TeomoauT, €ro COCTaBHBIE YaCTH

1.3 Knaccuduxkaiys T€0J0IUTOB

1.4. OrcueTHble IPUCTIOCOOTCHHS

2.3aganus

2.1 Ha3znauenue TeomouTa.
2.2 OCHOBHBIE YaCTH TEOAOJIUTA.
2.3. Kakue ObIBatOT OTCYETHBIC MPUCTIOCOOICHUS B TEOJOIUTAX ?
2.4 Topm3oHTanmpHBIN yron 1-2-3 W3MEpeH TEOJONUTOM C TOYHOCTHIO BepHBbepoB t — 30”. Beramciuth cpemnue
OTCUETHI 10 BEPHBEPAM M CPEIHEE 3HAUCHHUE YTJIa.
1 nosy nmpuem (kpyr npaso KII)
Touka Ne 1 (mpaBas), oTcuet o 1 BepHbEpy 267° 26/,
117 267°26'.
Touka Ne 3 (neBast) , orcuet o I Bepabepy 193° 10"
11”7 193°11
CpenHuii oTcyeT Ha npaByro TOUKy Ne |
26 '+ 26'
267° mmmmmmmmmmeme——— =267°26'
2
Cpeanuii oTcueT Ha JeByro TOUKy Ne 3
10"+ 11"
193° mmmmmmmemnnen =193°10'30”.
2
Bennuuny yria 2 onpenessiroT Kak pa3HOCTh CPEIHUX OTCUCTOB Ha MpaByio TOUKy (Ne 1) u neByto Touky (Ne 3) :
B2=267°26'- 193° 10'30" = 74°15'30".
2 moJy npuem (xpyr Jgeso KJI)
Touka Ne 1 (mpaBas), otcuer 1o I Bepabepy 35°47,
117 35° 48"
Touka Ne 3 (;eBast) , orcuer 1o I BepHBEpY 321° 31/,
117321° 32"
Cpeanuii oTcueT Ha npaByro TouKky Ne 1
47 + 48
35° mmmmmmeeeenen =35°47'30".
2
CpenHuii oTcyeT Ha JIeByto TOUKy Ne 3
31'+32"
3210 mmmmmmmemem e =321°31'30".
2
Benuuunna yrna 32 u3 BToporo nojaynprema
B2 =35°47'30" + 360° — 321°31'30" = 395°47'30" - 321°31'30" = 74° 16".
W3 1ByX mosynprueMoB ONpEeeNsfoT Pa3HOCTh U3MEPEHHBIX YIIIOB
AB=74°16"-74°1530" =30".
[IpenenbHast pa3HOCTH YIJIOB HE JIOJDKHA MPEBBIIATH ABOMHYIO TOYHOCTH BEPHBEPA.
Jis nanHoro npumepa npu t = 30"
AB=2t=2-30"=1
30" < 1', uTro JOMyCTUMO.
Cpennee 3HaueHUE yIIia
AB = (74°15'30" + 74°10") :2 = 74°15'45".
PesynbraT BHECTH B Ta0IHITy.
2.5 PaccmoTpeHue ycTpoiicTBa 1 ipuMeHeHust Teogonuta. ClesiaTh CXeMy OCHOBHBIX y3JI0B TEO/I0JUTA
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Puc.2 Teomgomut 4T30

3. Jluteparypa
OcHoBHas:
1. Cwmanes, B. U. I'eone3us ¢ ocHoBamu KapTorpaduu v KapTorpadguyeckoro yepyeHus : yaeOHoe mocobue s
cpentero npodeccuonansHoro obpaszonanus / B. 1. CmaneB. — Mocksa : M3natensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. UmxkeHepHas reoje3us: y4eOHUK IUIsl cpeaHero npodeccruoHanbHoro oodopasosanus / K. H.
MaxkapoB. — 2-e u3f., ucmp. u norn. — Mocksa : UzmatensctBo HOpaiir, 2021. — 243 c. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpokuyToB, A. JI. OcHOBHI Tomorpaduu : y4eOHUK JUIS CpEeIHEro MpodhecCHOHaTBFHOTO 00pa3oBaHus / A.
JI. BoctpoknytoB, B. H. Cympyn, I'. B. Illepuenko ; mox obmei penakmueir A. JI. BocrpokayroBa. — Mocksa :
WznmatensctBo IOpaiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anexTpoHHEIH // OOpazoBaTenpHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/

Ilepeuens pexkoMeHyeMbIX MHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 Kypnan «I'eonesus u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ansirue Ne 1.5 (4 yaca)
Tema: «M3mepeHue JJIMH JUHUID»
1.Bonpockl 3aHATHA:

1.1 Buns! m3smepeHud THHUI
1.2. TIpubopsI HEMOCPEACTBEHHOTO U3MEPECHUS JTMHUMA
1.3 KomnapupoBaHre MEpPHBIX JIEHT U PYJIETOK
1.4 Tlopsanok n3MepeHus TMHAN IITPUXOBOI JICHTOH
1.5 KocBeHHble u3MepeHust JUIMH JIMHUH
2.3apanua
2.1 Pa300op KOHKPETHOW CHTYaIMH: PEIIUTE CIeIYIONINe 3aJaun:
1. OmoxxuTe Ha Oymare B TpeX YKa3aHHBIX MacIITadax OTPe30K NIMHOH 144 M.
2. INonp3ysAch TUHEWHBIM MacIITabOM y4eOHOH KapThl v 1 > M3MEpHTE JUIHHY TOPU3OHTAILHOTO NPOJIOKEHHUS TPEX
10000
oTpe3koB. OlEHHTE TOYHOCTb M3MEPEHHUs IO 3aBHCHMMOCTH AS<15T. 37ech T — UMCIIO ThiCAY B 3HAMEHATENe
YHCIICHHOTO MacITaba.
IV. [Tonmp3ysick MacmTaOHOMN IMHEHKOHN, PEIINTE CIEAYIONINE 3aJaqu.
OTnoxute Ha Oymare JUTMHY JIMHUH MECTHOCTH, 0()OPMUB pe3yIbTATH YIPaKHEHHS B Ta0I. 1.
Tabnuna 1
Pe3yabTaThl NpaKTHYeCKOH padoThl



JliMHa THHUY HA MECTHOCTH, M UwncneHHbINH MacmTad M3o0pakeHne TMHUY B MaciTade

25,65 1:500

65,1 1:1000

108,4 1:2000

1715 1:5000

327,0 1:10000

5. Jlutepatypa

OcHoBHas:
1. Cwmanes, B. U. I'eone3ns ¢ ocHoBaMu Kaprorpaguu U KapTorpaduueckoro 4epueHus : yueOHoe nocoodue ais
cpenuero npodeccuonansHoro 0o6pazoBanms / B. 1. CmameB. — Mocksa : M3matensctBo FOpaiit, 2021. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Maxkapos, K. H. UmkenepHas reomes3ms: ydeOHUK [UIA cpefHero mpodeccrnonampHoro odpasosanus / K. H.

MaxkapoB. — 2-e u3f., ucmp. u gorn. — Mocksa : UzmatensctBo HOpaiit, 2021. — 243 c. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpokuyToB, A. JI. OcHOBBI Tomorpaduu : Y4eOHHK I CPEIHEro MpodhecCHOHaIbHOTO 00pasoBanus / A.
JI. BoctpoknytoB, B. H. Cympysn, I'. B. Illepuenxo ; mox obmei penakmuei A. JI. BoctpoknyroBa. — Mocksa :
UznatensctBo Opaiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anekrpoHHsdd // OOpa3oBaTeibHas
matdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

Ilepeuens pexomenyembix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 XKypnan «['eonmesns u kaptorpadus» http://geocartography.ru

CemuHnapckoe 3ansitue Ne 1.6 (4 yaca)
Tema: «M3MepeHne AJIUH JUHUHA JaIbHOMEpaMu»
1.Bonpochl 3aHATHSA:

1.1 ®usmuko — onTUYeCKHe MEPHBIE TIPUOOPHI

1.2. HUTAHBIN ONTHYECKUH JanbHOMED

1.3 Onpenenenne ropu30HTaIbHBIX MPOJIOKEHUH JIMHUK U3MEPEHHBIX JAaIbHOMEPOM
1.4 TTpuHIMI U3MEPEHUs PACCTOSHUI IEKTPOMArHUTHBIMH A bHOMEPaMHU

2.3apanua
2.1 Pa30op KOHKpETHOH cuTyauuu: BbINONHUTE pacueT pa30MBOYHBIX AJIEMEHTOB /IS IEPEHECeHUs B HATYpy

MPOEKTHOM TOUKU A (CM. pHC. 2) MPH CIEAYIOMINX HCXOIHBIX TaHHBIX:

KOOPJIMHATHI TOUKH M pa3duBouHoif ocHoBel: X); = 5031,25 M; Y, =4814,37 m;
koopauHathl Touku A: X5 = 5072,50 m; Y 5 = 4843,70 m;

JUPEKIMOHHBIA yron tuenn MN pa3ouBodHoi ocHOBBI Ol = 114°45.
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2.2 YToOBI MOATOTOBUTH Pa30MBOYHBIC JaHHBIE AJISI IEPCHECEHHUS TOUEK IVIABHOM OCH COOPYXKEHHS B HAaTypy, CIEAyeT
MPUMEHUTH CMEIIaHHBINA CIOCOO MPU YCIOBHH, YTO KOOPAMHATH TOUKH 4 3aJaf0TCs, a KOOPIUHATHI TOUKH B O6epyTes

rpaduuecku ¢ miaxa (puc. 3).
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3.JIuteparypa
OcHoBHas:
10. Cwmanes, B. U. I'eoge3ust ¢ ocHoBaMu KapTorpadmu W Kaprorpaduieckoro uepyeHus : yuyeOHoe mocodue uis
cpennero npogeccruoHanbHOro odpazosanus / B. . CmaneB. — Mocksa : U3narensctBo FOpaiit, 2021. — 189 ¢
— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

11. Makapos, K. H. WmxkeHepHas reonme3us: y4eOHUK aisi cpemHero mnpodeccrnoHanbHoro obpaszoBanus / K. H
MakapoB. — 2-e u3j., ucnp. u jgon. — Mocksa : M3natensctBo Opaiit, 2021. — 243 c¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

12. BocrpokuytoB, A. JI. OcHoBbl Tonorpaduu : yueOHUK Ul cpepHero npodeccronansHoro odopasosanus / A. JI
Boctpoxnaytos, B. H. Cynpyn, I'. B. llleBuenko ; mox obmeit penakiueir A. JI. BoctpoknyTroBa. — Mocksa :
WznmatensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anexkrponHblii / OOpasoBaTenbHast

mnatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/

ITepeuens pexkomennyeMbix IHTEpHET-pECYPCOB:
2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html

2.5 http://geo-book.ru/metposobia.htm
2.6 Kypnan «I'eonesus u kaprorpadus» http://geocartography.ru



http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

Cemunapckoe 3ausitue Ne 1.7 (4 uaca)
Tema: «OnpenesieHue NpeBbIIEHNH H 0TMETOK TOUYEK)
1.Bonpochl 3aHATHSA:

1.1 3anmauu ¥ BUABI HUBEIUPOBAHUS

1.2. CiocoObl TeOMeTpHYECKOTO HUBEINPOBAHUS

1.3 Kiraccudukanus HUBEJIMpPOB

1.4 BausiHue KpUBU3HBI 3eMid M pehpakiy Ha Pe3yJIbTaThl HUBEIUPOBAHUS

2.3aganus
2.1 PaccmoTpeHne CTpOCHHS HUBEITUPOB
2.2 Pa3bop KOHKpETHOH cuTyanuu: Pemmre 3amaun:
1. Ilycte mmeeTcs OBa psifa M3MEPEHUH IPU YCIOBHH, YTO TOYHOCTH IIEPBOTO psifia 3aBEOMO HIDKE, TaK KaK OH
COZIEPXKUT OoJiee 3HAYUTEIBHBIC 110 BETMYNHE MOTPEITHOCTH (—6 1 +7).
Ipan: -1;+42;-6;+7;-1
Il psim: —4; +2; -4; +3; -4 .
1.2 Jlansl pe3ynpTaTel U3MepeHust TUHUHU (Tabn. 12). OLeHUTh TOYHOCTh U3MEPEHHUH, T.€. Beruucaute M, M n M .
]
Tabnuma 2
Hcxonnble 1anHbIe

Howmep usmepenus I, M V, cM V2, cM?
1 68,31 -1 1
2 68,30 -2 4
3 68,34 +2 4
4 68,32 0 0
5 68,33 +1 1
[=68,32 [v]=0 [v*]1=10
3.JIuteparypa
OcHoBHas:
13. Cwmanes, B. W. I'eonme3ust ¢ ocHoBaMH KapTorpaduu W KapTorpaguuecKoro 4epueHus : ydeOHoe mocoOue st
cpennero npogeccruoHanbHOro odpasosanus / B. . CmaneB. — Mocksa : U3narensctBo FOpaiit, 2021. — 189 c.

— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

14. Maxapos, K. H. UmxenepHas reome3us: y4eOHWK Ui cpeqHero mpodeccroHadbHOro obpaszoBanms / K. H.
MaxkapoB. — 2-e¢ m3a., ucnp. u gorn. — Mocksa : M3sparensctBo FOpaiit, 2021. — 243 c¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

15. BoctpoxHyTOB, A. JI. OcHOBHI Tomorpaduu : yaeOHHUK U cpenHero npodeccrnoHansHoro odpasoBanms / A. JI.
Boctpoxnaytos, B. H. Cynpysn, I'. B. llleBuenko ; mox obmeit penakiueir A. JI. BoctpoknyTroBa. — Mocksa :
WznarensctBo IOpaiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anekrponHsiit // O6pa3oBaTebHas
miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/

IIepeuens pexomenryeMbix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 XKypnan «I'eone3us u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ansitue Ne 1.8 (8 yacos)
Tema: «I'eone3nyeckne ceTm»
1.Bonpochl K 3aHATHIO:

1.1 IlpuHIMII OpraHu3annuy ChbeMOYHbIX paboT


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

1.2. Ha3znadeHune ¥ BUIBI TOCYJAPCTBEHHBIX T€OAC3NICCKIX CETEeH
1.3 TlimaHOBBIEC TOCYIAPCTBEHHBIE T€0AC3UIECKIE CeTH. MeTObl MX CO3TaHuUs
1.4 BeICOTHBIE TOCYIaPCTBEHHBIE T€0IC3UUECKHE CETH
1.5 T'eone3nueckue ChbeMOYHBIC CETH
2.3aganue

3aHATHE NPOXOIUT B popMe AucKyccuu. [ pynmoBas TUCKYCCHUS - 3TO METOJ] aKTHBHOTO OOYYCHHs, OJTHA W3
OpTraHU3aI[MOHHBIX (DOPM MMO3HABATEIBLHOW JESITEIBPHOCTH 00YUYAIOIIUXCS, TO3BOJISIONIAS 3aKPEIUTh TOJTYYCHHBIC PaHee
3HAHUS, BOCIOJIHUTH HEIOCTAIOIIYI0 HH(pOpMAIHo, chOopMUPOBATh YMEHUS pelIaTh MPOOJIEMbI, YKPCIIHUTh MO3UIIHH,
HAYYHUTh KYJIBType BEACHUSA JAUCKyCCHU. XapaKTepHOW 4YEepTONW TPYMIOBON JWCKYCCHH SIBISICTCS COYCTAHUC
TEMATUYCCKON JUCKYCCHU C TPYMIOBOH KOHCynbTanueil. OCHOBHOW IICNBI0 MPOBEICHHS JTHCKYCCHH SIBIISCTCS
BBIPA0OTKA Yy CTYICHTOB MPO(PECCHOHANBHBIX YMEHHH H3JaraTth MbICIH, apryMEHTHPOBATh CBOM COOOpa)XKeHHS,
00OCHOBBIBATh MpEAJaracMble PEIICHUS W OTCTAMBaTh CBOM YyOekaeHus. [Ipu 3TOM MPOMCXOAMT 3aKperiCHUE
nH(pOpMALIUK U CAMOCTOSATENHLHOM PabOTHI C IOMOJTHUTEIBHBIM MaTEPUAIOM, & TAK)KE BBISIBICHHE MPOOJIEM U BOIPOCOB
IUTS OOCYXKICHUS

2.1 [ToAroTOBUTH NOKJIAA O TOCYAAPCTBEHHBIX T€0AE3UUECKUX CETSIX

2.2 TloATOTOBUTCS M PACCMOTPETh PA3JIUYHBIC METOJUKH PEUICHUS MOCTaBICHHON 3amaun: «[[pUHIUIBI OpraHu3anuu
ChEMOYHBIX pabor». Ompenenure, OMUpasch Ha KAKOC TCOPETUUCCKOE 3HAHHE, BBl CMOXKETE PEIIMThH IMOCTABICHHYIO
3agauy. Cobepure HHPOPMAIIMIO O TOM, KaK PEelIaloT 3Ty 3aJady I'e0JIe3UCThl B COBpEMEHHOI! mpaktuke. [Ipomymaiite
CBOM BO3MOJKHBIC JICHCTBHSI Ha KaXKJJOM dTarle.

3.JIutepatypa
OcHoBHas:
16. Cwmanes, B. 1. I'eonme3ust ¢ ocHoBaMHu KapTorpaduu U Kaprorpadudeckoro depueHHs :@ y4eOHOe IMOcoOHe i
cpennero npogeccruoHambHOro odpasosanus / B. . CmamneB. — Mocksa : U3narensctBo FOpaiit, 2021. — 189 c.

— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

17. Maxapos, K. H. UmxeHepHas reome3us: y4eOHHK A CpeiHEro mnpodeccuoHanbHoro obpasosanus / K. H.
MakapoB. — 2-e¢ u3n., ucnp. u gomn. — Mocksa : UznarensctBo [Opaiir, 2021. — 243 c¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

18. BocrpokuytoB, A. JI. OcHoBbI Tonorpaduu : y4eOHUK It cpeaHero npodeccronansHoro oopasoanus / A. JI.
BoctpoxnyTos, B. H. Cymnpyn, I'. B. llleBuenko ; mox obmeit pemakmueir A. JI. BoctpokayroBa. — Mocksa :
WznmatensctBo FOpaiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Texkcr : anekrpoHHbI / OOpa3oBaTenpHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/

Ilepeuens pexomenyembix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 XKypnan «I'eone3us u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ansirue Ne 1.9 (8 yacos)
Tema: «TaxeomeTpuueckasi CbeMKa

1.BonpochI K 3aHITHIO:

14 TpUroHOMETpUUECKOE HUBEJINPOBAHNE

15 OmnpenesneHne MPEBHIICHUS TPUTOHOMETPHYECKAM HUBEIHUPOBAHNEM C YUETOM IONIPABKH 332 KPUBU3HY 3eMIIH
U pedpakunu

1.6 IIpou3BOACTBO TAXEOMETPUIECKOH CHEMKU

1.7 Buasl 31€KTPOHHBIX TAXEOMETPOB

1.8 CyTb paboTBl ¥ IPUMEHEHHUE

2.3ananue
2.1 Tlo mnaHy BepTHKAJIbHOM IIAHUPOBKH COCTABUTH:
- KapTOTpaMMy 3eMIISTHBIX Pa0OT U MIPOU3BECTHU MOJICYET 00BEMOB 3eMJIISTHBIX PadoT;
- IUIaH YYacTKa B TOPU30HTAISIX C BEPTUKAILHOM MPUBSA3KOM 3/1aHUSI.
Hcxoonvte oannvle o1a npumepa:
HuBennpoBaHne MOBEPXHOCTH 1O KBagpaTaM - 3TO BUJ T€0/Ie3NIECKON CheMKH, KOTOPBIA HCIIONB3YETCs I CO3AAHUSA
KpyImHOMacITabHBIX Tormorpadudeckux IuraHoB. Tomorpapuyueckue IUIaHBl HA OCHOBE HUBEIHPOBAHUS MOBEPXHOCTH
0 KBaJpaTaM IIMPOKO MPUMEHSIOTCS B CTPOUTEIHCTBE AJIST BEPTHKAIBFHON TNITAHHPOBKH CTPOUTEIBHBIX TUIOMIAIOK.


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

Ha cxeMy mepeHeceHbl OTCUEThI [0 YePHBIM CTOPOHAM PEUKH, YCTaHABIMBAEMOM MOOYEPEIHO HA BEpIIMHAX KBAPATOB
co cropoHamu 20x20M, pa3OMTBHIX Ha CTPOUTENHLHOW TUIOmAnAKe. J[Is BBICOTHOTO ONpeAeNeHUs TUIAHUPYEMOM
MMOBEPXHOCTH HCIIOJIb30BaH pabounii (CTPOUTENBHBIN) pernep 1, pacroioKeHHBI B HEITOCPEICTBEHHOW OJIM30CTH OT
aHupyemoii monraaku. OTMeTka perepa onpeaenseTcs mo Gpopmyoie:

Pacuem ucxo0HvIx 0aHHBIX:

Hrp=30,3+ A, A,

rzie A- yucno OykB B paMUIIMH CTY/ICHTA.
Hanpumep Wnbnun:  Hrp=30,3+ 5,5=35,350Mm.
Orcuer no peiike Ha penepe:

a=1430+A,

rae A- uncio OykB B paMUIIMA CTYACHTA.
a=1430+5=1435mm.

HusenupoBaHue npou3BeIeHO ¢ OHOM CTaHIUU.

1350 1490 1570 1700
1 2 3 4
1430 1510 1590 1720
5 6 7 8
®Rp 1750
1470 1540 1610
9 10 11 12

Puc. 3- Cxema HUBETMPOBaHUS TUIOIIAKH

2.2 TlpuHumn paboTsl H CTPOCHUE HIEKTPHUECKOTO TaXeoMeTpa

3.JIuteparypa
OcHoBHas:
19. Cwmanes, B. U. I'eonme3ust ¢ ocHoBaMu Kaprorpaduu U Kaprorpadudeckoro depueHHs : y4eOHOe IMOCoOHe IS
cpentero npodeccroHanbHOro oopasosanus / B. . CmaneB. — Mockga : U3narensctso FOpaiit, 2021. — 189 c.

— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

20. Makapos, K. H. WmxenepHas reojme3us: ydeOHUK i cpeaHero mpodeccroHanbHoro obpasomanus / K. H.
MakapoB. — 2-e u3n., ucnp. u gomn. — Mocksa : WznarensctBo [Opaiir, 2021. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

21. BocrtpokuyToB, A. JI. OcHoBBI TOnorpaduu : y4eOHHUK AJIsl CpelHero npodeccroHaibHoro oopasosanus / A. JI.
Boctpoxnytos, B. H. CympyHs, I'. B. llleBuenko ; mox obme#i pemakmueir A. JI. BoctpoknyTroBa. — Mocksa :
WznmatensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Texkcr : anekrpoHHbI / OOpa3oBaTenpHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/

Ilepeuens pexomenyembix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 XKypnan «I'eone3us u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ansitue Ne 1.10 (6 uacos)
Tema: «Teopust om0k U3MepeHUH»

1.Bonpochl K 3aHATHIO:

15 Oo0urre MOHATHS 00 U3MEPEHUIX

1.6 OmnbKy n3MepeHnit

1.7 CaolicTBa ciry4aifHbIX OIIMOOK H3MEPEHUI
1.8 OrieHKa TOYHOCTH Pe3yIbTaTOB U3MEpPEHUI

2.3ananune
2.1 Pemmts 3amaun:
1. PaccuuTarh cpeaHIOI0 KBaJAPATHIECKYIO TIOTPENTHOCTh TPEYTObHIKA 10 M3MEPEHHBIM Ha TUIaHe OCHOBaHWIO a=6,4 8


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

cM " BeicoTe A=8,17 cMm, eciu
cpenHue KBaapaTudeckre norpenrHoctd T a = Tk=0,0 2 cm.

2. BEIMHCIUTD CPEHIO KBaAPATHYECKYIO MOTPEIIHOCT ONPEAENICHNS PEBHIICHHS METOJOM TPHTOHOMETPUIECKOTO
HUBEJINPOBAHMA 110 U3MEPEHHBIM paccTosHUIO 5=16 8§ M u yriy HakinoHa v = —1°46', ecitn ms=0, 4 m u mv = 1,0".

3.JIuteparypa

OcHoBHas:

22. Cwmanes, B. U. I'eoge3us ¢ ocHoBamM Kaprorpaduu M Kaprorpaduyeckoro 4epueHusi : yueOHoe mocodme s
cpennero npogeccroHanbHoro oopasosanus / B. . CmaneB. — Mockga : U3narensctBo FOpaiit, 2021. — 189 c.
— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

23. Maxkapos, K. H. WmxkenepHas reome3us: y4eOHWK Ui cpegHero mpodeccroHambHOTo obpaszoBanms / K. H.
MaxkapoB. — 2-e¢ m3a., ucnp. u gorn. — Mocksa : M3marensctBo FOpaiit, 2021. — 243 c. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

24. BoctpokuyToB, A. JI. OcHOBHI Tomorpaduu : y4eOHUK IJs cpenHero npodeccrnoHambHoro odpazoBanus / A. JI.
Boctpoknytos, B. H. Cympyn, I'. B. IlleBuenko ; mox obmeit penakiueir A. JI. BoctpoknyToBa. — Mocksa :
WznatensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anekrponHslii / OOpa3oBaTenbHas
matdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/

Ilepeuens pexkoMeHyeMbIX MHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 Kypnan «I'eone3us u kaprorpadus» http://geocartography.ru

Pasnen 2. Kaprorpadusi ¢ ocHoBamu kapTorpaguyeckoro YepueHusi H aBTOMATH3HPOBAHHbIE
METOIbI CLEMOK

Cemunapckoe 3ausitue Ne 2.1 (4 gaca)

Tema: «IloHaTHE 0 HayKe KapTOorpadusa. OcHOBHbIE KiIaccH(PUKAIMU KapT npuMeHsieMble B Poccun u 3a
pyoe:xom»

1. Bonipochl K 3aHATHIO!

1.1 lousTHe KapTorpadus

1.2 Crpykrypa kapTorpaduu 1 BHIEI KapTOrpadgupoBaHUSL
1.3 HUcropuueckwuii mporecc B KapTorpaduu

1.4 Cps3p kapTorpaduu ¢ APYTUMH AUCITUTLTHHAMU.

2.3apanmue:

2.1 CpaBHUTB KapThl ¢ KOCMOCHUMKaMHU. CpaBHHUTH H300paKCHHE MECTHOCTH Ha KOCMOCHUMKAX, KapTax u
KOCMOKapTax (4To M300pakeHO, KaKuM 00pa3oM MmoJiyueHa U mepemaHa uHpopmaius). Haiiti oOriee u pasianyHoe.
JlaTh aHHOTaIIIOHHOE omucanue. [Ipenyo)uTh 001acTh MPUMEHEHHUS KaXKA0H TPYITBI H300pakeHUH.
2.2 3amonHuTh Tabd. 1.
2.3 O3HakOMHTBCSA ¢ pazHooOpasueM KapT (oOmereorpaduueckie, TeMaTHUECKHe, CHEIUAIBHBIE), C KapTaMH
paznuunoit Tematuku («lIpupoma», «Hacenenue», «IIpOMBILIUIEHHOCTh U CEJIbCKOE XO3SHMCTBO», «DKOJIOTHUSN,
«Pexpeanusi»). [lpoBecTn aHanM3 WX COACpX aHUS, 3aMUCaTh aHHOTAIMO. CpaBHUTh C KapTaMU aIMHUHUCTPATUBHO-
TEPPUTOPUAITLHOTO JeTCHHs Tepputopu (3aganue Ne 1).
2.4 TIpoBecTy aHATN3 UCTOPUYECKOTO Pa3BUTHUS HAYKH KapTOrpaduu U MPOBECTH CBS3b C APYTUMHU HAYKAMH.
2.5 Cnenatb BBIBOJIEIL.

Ta6muma 1

Xapaxmepucmuka Kapm no npocmpancmeeHHOMY 0X8any

Ne Temaruka | Ilmomans | OcHoBHble | Haznauenue | IIpumeuanue
HasBanne oXBaTa 00OBEKTHI
KapTsl



http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

Bapuanmul 3a0anuil pe1oCcTaBISIOTCS IpernoaaBareieM (puc. 1-14, aekTpoHHBIC PeCypChl).

Puc. 2. Hzo6pasicenue 3emnu na kocmocnumke (a) u Ha xapme (0)



£ 2003 Mop-of-Spuafi, co. uk

Bay &l Biscny

o oA L
ﬁ%ﬁufw* ALGERIA
Puc. 3. Hzo6pasicenue Ucnanuu na kapme (a) u Ha kocmoxapme(6)

|
|

\ $
Eﬁ"“\_/-

Hopesseonsn e S, >
. 3 '

Puc. 5. Kocmocuumox (a) u xapma (6) pecnyonuxu bypamus
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Puc. 6. Kocmocuumox (a) u xapma (6) Kponwmaoma, paiiona Canxm-Ilemepoypea
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Puc. 8. Kapma nonywapuii 3emnu
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Puc. 9. Qusuueckas kapma Tuxozo okeana

m‘tl.l‘_l:\l’_l‘l I8 SEUPATIINOE YCTRORTTI
:——"'l."‘- . "‘_—‘—""’"ai'-_——" "

Puc. 11. Aomunucmpamuesnoe oenenue Yexuu
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Puc. 13. Aomunucmpamusnoe denenue CLLA (sapuanmor uzobpaicenus)
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Puc. 15. Kapma paiiona 2opoda Hvio- Hopx, paiion Manxsmmen
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Puc. 16. Kapma paiiona 2opooa Tomcka
3.JIuteparypa
OcHoBHas:
25. Cwmanes, B. 1. T'eone3ust ¢ ocHoBamMn kapTtorpaduu U KapTorpadMueckoro depueHus : ydeOHoe mocodue s
cpenHero npodeccroHanbHoro oopasosanus / B. M. Cmanes. — Mocksa : M3natensctBo HOpaiit, 2021. — 189 c.

— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

26. Maxkapos, K. H. MmxenepHas reomesus: y4eOHHK sl cpemHero mpodeccronaabHoro obpasosanus / K. H.
MakapoB. — 2-e u3l., ucnp. u gon. — Mocksa : U3patensctBo Opaiit, 2021. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

27. BocrpoknytoB, A. JI. OcHoBbl TOnorpaduu : yueOHUK JUisi cpefHero npodeccuonansHoro odopazosanust / A. JI.
Boctpoxuytos, B. H. Cynpys, I'. B. IlleBuenko ; mox oGmeit penakimeir A. JI. BocrpoknyroBa. — Mocksa :
WznarensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anekTponHsiii // OOpa3oBaTenbHast

iarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/

Ilepeuyens pekomeHyeMbIX IHTEpHET-pECYPCOB:
2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html

2.5 http://geo-book.ru/metposobia.htm
2.6 XKypnan «[eones3us u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ansitue Ne 2.2 (4 gaca)
Tema: «OCHOBHbIE KJIACCHPUKAMHN KAPT»

1.Bomnpochl K 3aHATHIO:

1.1 Kapra u ee 3HaueHwe.
1.2 DnemeHTHI KapThl

1.3 CpoiicTBa KapThI

1.4 Knaccudukanus kapTt
1.5 HomenknaTypa kapt

1.6 Macurta0bl KapT
2.3ananue

2.1 . OsHakomuThes ¢ Kapramu (puc. 18-99). OtBeruts Ha Bompocs!: Kak HassiBaercs kapra? Uto n3o0paskeHo Ha Hel?
Kaxk nepenanbl kaueCTBEHHbIE W/HIIM KOJIMYECTBCHHBIC XapaKTEPUCTHKN OOBEKTOB SIBJICHUH, B Kakux eannunax? Kaxue


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

crocoOBl  KapTorpauecKoro M300pakeHHsT HCIOoNb30BaHbI? Kak oHM cormacyrorcs apyr ¢ apyrom? Hackoipko
BEIPA3UTENBHBI IPUEMEBI ITepenadn Kaprorpaduiaeckoit napopmarmu? Hackorbko OHI COOTBETCTBYIOT 3aJaHHOH naee?

2.2 Kaxue ohopMHUTENIBCKHE NPHUEMBI UCIIONB3YIOT B CIIOCOOE JTMHEHHBIX 3HAKOB (CIUIOIIHBIC JIMHHUHM, ITyHKTHPHBIC,

pas3yIMuHbIe 1O IUPUHE, IBETY)?

YeM oTaMYarOTCs COCO0 KaueCTBEHHOTO (hOHA OT crocoba KonmdecTBeHHOro Gona? [IpuBenuTe mpuMepsl.

Kakue cnocoObl kKapTorpaguueckoro OTOOpa)KCHHs MPUMEHSIOT UIS IOKa3a TaKWX SIBICHHM, KaK BaJoOBOW cOOp
CeJIbCKOXO35UCTBEHHON TPOAYKIHH, O0IIee YHCIO yJalmuxcs, 00beM MPOMBIIUICHHOTO MPOU3BOJICTBA, MOTPEOICHHE
3JIEKTPOIHEPTHH B LIEJIOM IO paifioHaM, 00JIACTSIM, IIPOBHHITUSIM?

2.3 Uro wu300paxaroT cronbvarbie, IUIONAIHbIE, 00bEMHbIC JUArpAaMMHBIC 3HAKH, OTHECEHHbIC K palilOHAM WM
obmactsam?

2.4 MOXHO /1 TI0 KapToauarpaMme OIpeIeNnTbh, T1e UMEHHO Pa3MEIIeHO TO WJIK MHOE MPOU3BOJICTBO MIIM B KAKOM
KOHKPETHO TOpPO/ie TOTPEOISAIOT OOJIBIIE BCETO AIEKTPOIHEPTHH? A TI0 CIOc00y 3HAYKOB?

[paBunpraO M1 yTBepkaeHue: «llIKkambr Ha KapTax — 3T0 TpaduIeckoe N300paKEHNE MOCIEAOBATEIIEHOCTH N3MEHEHHUS
(mapactanus WiIN yOBIBaHWS) KOJNWYECTBEHHBIX XapaKTEPUCTHUK OOBEKTOB, WX 3HAYMMOCTH, WHTEHCUBHOCTH WU
IJIOTHOCTUY?

2.5 [lononnure npemnoxenue: «Jias nzoOpaxkenus penbeda nenecooOpasHee BCero NMPUMEHSATh ... W ..., a Ha
reoMop(OJIOrUIECKUX KapTaxX — CIIOCOOBI ... U ...».

YeM U30THUIICHI OTIUYAIOTCS OT U300aTOB?

2.6 Iy KaKkuX HIKaJl KCTIOJIB3YIOT CIICIYOUIYIO MOCICI0BATEILHOCTD I[BETOB!

— CEpO-3€JICHBIH, 3eJICHBIi, YKENThIH, )KEINTO-OPaHKEBBIN, OpaHKEBBINA, KPACHBIH;

— CBETJIO-TOITy0OH, cepo-Tory0oii, cHHE-(PHOIETOBEIA, TEMHO-CHHII?

2.7 Crenatb BEIBOJIBI.

0 500 1000 1500 2000 2500 3000 M

B - meraraGipo » anopTrosnThE neTpoTHna MInrxckoro
HETPYIMBHONO KOMILIEKCA cpenHero pudes



Puc. 19. I'eonoeuueckas kapma. Ucnonv3oeanvl KauecmeeHHblil (POH, cnocod apeanos, OyKeeHHbie 3HAUKU U
JUHEUHBI Macuumad
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Puc.20. Kapma oxpecmnocmeii epagpcmea Kamoena. Macwma6 1 : 17 600.

Hnmepesan meosicoy xonmypamu 20 waeos. Mcnonv3zosan cnocod uzonunuil

sSvali.

Puc. 21. Kapma ucmopuueckux namamuuxoe Ecunma. Hcnonv3osansi
NUKMOSPAMMbl
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Puc. 22. Ucmopuueckas kapma co 3HaKamu 08UdCeHUst (6eKmopol)
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Puc. 23. Kapma 6wisuweti FO2ocnasuu u conpedenvhvix 20cy0apcme ¢ yKazanuem
Hapooos u HapooHocmel, ee Hacenaswux. IIpusedenvl apeanvl u Kpyeosas ouazpamma
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Puc. 25. Toyeunwlii cnoco6 k apmoepaghuueckozo uzobpasicenus (a u 6)



Puc. 26. Kapmoepammvi: oonoysemuasi (a),
ogyxysemas (6)

MOCEBHLIE NACWAZLN
CEIbCKOXO3ANCTBEHHbLIX
KYNBTYP

o 3epHoBble
© 0o {To4ka— 4000 ra

e Kopmosbie
e e {T04ka— 1000 ra

TexHu4eckne
+ 1T0o4ka— 300ra

Puc. 27. Cmpyxmypa nocegnvix niowaoet
CeNbCKOXO3AUCTNBEHHBIX KYIbMYD
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Puc. 28. Cnocobwr kapmoepaghuueckux uzobpasicenuii.

a — cnocob apeanog; 6 — IUHUU OBUIICEHUSL;
B — KAUECMEEHHbIU (POH,; 2 — KOIUUeCBEHHbII (OH,
11— Kapmozpamma: e — Kapmoouazpamma



Michigan Population
by county

i
v

2005 Population

2,142~ 56,070

ﬁ 56,070 - 148,535

B 148,535-402,022
402,022 - 1,043,961
1,043,961 - 2,053,080

Puc. 29. Kapma-cxema. Cnocob konuuecmeenHozo gona.
Pasmewenue nezenovl 3a u 6 pamke Kapmal.
Komnonosxa kapmol ¢ HeHyHCHbIMU NYCMOMAMU U 6€3 HUX

Puc. 30. Uzo6pasicenue pervegha cnocobom menegoii niacmuxu



Puc. 31. bamumempuueckas ka pma (paiion epszeso2o gyikaua, 03. batixan).

Bnox-ouazpamma. Hzobpasxcenue pervegha cnocobom ko unecmeent o2o ¢oua
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Puc 32. Cxema enympuxo3aiicmeennoeo 3emueycmpoucms a

u mpaduuuounble YCll0O6HblEe 0b03HaUeHUs



Puc. 33. Kapma mopckux mopeosvix nymeti Heghpmoio. Bexmopwi

o0sudICeHUs u ycjiosHas wKaia 0003HaUeHUs 00bEMO8 nepeeo3oK

: Hi-’lﬁapu?nym'[oa rpgmapcmomoﬁ Oymb: epg bHOro CobpaHusa
= occunckon Penepauun naroro cossiga 02,.12.2007 il
Mpumopckun kpan - MNpeaBapuTentHbIe AaHHBIE 06 UTOrax ronocoBaHMa

WUtorn esibopos

1.Becepoccuickan NoAMTHYECKan NapTHa —
“Enun':a Pocemn™ . 54.87%

2.Nonurnyeckan naprua “NubepansHo- 46% -
AEMOKPATUMECKAR NAPTUSR Poc:su" -13' 0Of
3.NonuTUyeckan na —
"KomMmyHMCTUNECKAN NapTua Poccunekon
Depepaymun’

4.MonuTHueckan na

“CNPA MBAR POCCUFA:
POQN HCUOHEPBLINKN3HL

5.Nonutuyeckas naptus "ArpapHas
naprTus Poccun”

6.MonuTnyeckas nap
ofweauHenHan
naprua "ABMN

7.Monurnyeckan n
POCCUMH"

B8 Bcepoccrickan
“Mpaxagarcrkas Cuna

9.Monurmuyeckan na
NPABLIX ChN™

Lo et d 0,29% 2.06paboraro 1633
> - 3.0ctanock obpabGotare §1

Puc. 34. Umoeu npeosapumenvroeo conocosanus 6 I ocyoapcmeenuyro /fymy.
Kapmoouaepamma.
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Puc. 35. Memeoponozuueckas kapma.
Hcnonvzosanst credyrouue cnocobbl Kapmozpaguuecko2o u3o0pasiceHus.

apeaiivl, KOJIUYeCmEeH bl d)OH, BEKMOPbL PA3HbIX YBEMOE6, 6yK8€HHbl€ 0b03HaueHus

3.JIuteparypa

OcHoBHAas:

28.

29.

30.

Cwmanes, B. U. I'eone3us ¢ ocHoBamu Kaprorpaduu u Kaprorpaduueckoro yepueHus : ydeOHOe mocoOue s
cpentero npodeccroHanbHOro oopasosanus / B. . CmaneB. — Mocksa : U3natensctBo HOpaiit, 2021. — 189 c.
— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

Maxkapos, K. H. UmxkenepHas reomesusi: y4yeOHUK i cpeaHero mpodeccuoHaapbHoro obpasomanms / K. H.
MakapoB. — 2-e u3a., ucnp. u gon. — Mocksa : M3natensctBo IOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

BoctpoknyToB, A. JI. OcHoBbl Tonorpaduu : yd4eOHUK JuIsi cpenHero npogeccuoHanbHoro odpaszosanus / A. JI.
Boctpoxnytos, B. H. Cymnpys, I'. B. llleBuerko ; mox obmeii pemakuueir A. JI. BoctpokayroBa. — Mocksa :
WznarensctBo FOpaiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : snexrpoHHHI // OOpazoBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/

ITepeuens pexomenyeMbix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 XKypunan «['eone3us u kaprorpadusi» http://geocartography.ru

Cemunapckoe 3ansitue Ne 2.3 (4 yaca)
Tema: «Knaccuukanust kKaprorpadu4ecKnux nNpoeKknuin

1. Bonipochl K 3aHATHIO!

15 ITonsiTre 0 3eMHOM 3JUTHIICOU e U chepe

1.6 CuctemMa KOOPAWHAT Ha MOBEPXHOCTH IUTAIICOUAA U Chepsl
1.7 IMousiTust 0 KapTOrpadUueCcKOi MPOCKIIUHU U CETKE

1.8 Kraccudukarms kaprorpadudeckux npoexiui


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

2.3apaHmue:
2.1 OtBeTHTh Ha BOmpockl: Kakue mpoeKIiy Ha3bIBAIOT IIHJIHHIPUICCKUMHU, KOHUUECKUMHU, a3uMyTaIbHBIMU? Kak
OCYILIECTBIIAIOT UX MocTpoeHue? ['ie MakCUMalbHBI 1 MUHIMAJIbHBI HCKaXEeHUS (POPM, YIIIOB, PACCTOSIHUHN U
Iomanen?

2.2. Mojienu Kakux OpOSKIUii H300pakeHsl Ha puc. 36, a, 0, B?
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Puc. 36. Mooenu npoexyuii



3.3 HpOJ_'[OJ'DKI/ITL OpeAJIOKCHUE: Y€M MCECJIbYC macirad KapTbel " onHpHee HpOCTpaHCTBeHHLIﬁ OXBaT, TEM ...

BHUMAHUC CICAYCT YACTATh «MAaTCMATUYCCKUM) (baKTopaM BLI60pa OPpOCKUHU.

3.4 OnpenenuTs 10 PUCYHKY THIT IPOSKIHH

Ne BHenrHuil BUI CETKH JJ11 MEITKOMACIITA0HBIX KapT Tun npoekuuu




2.5 Pa36op xoHkpeTHO# cutyain: CpaBHUThL pacrpeieeHUe HCKAKEHUI U UX XapaKTep Y Pa3HbIX TUIIOB MPOEKIHUIA
(puc. 37, a, 6). 3aHecTH BBIBOJBI B TAOJUILY.
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Ha kapte coxpaHsoTcs yrnb H HOpMB BECKOHEYHO Manbix QHUryp;
ANHHB COXPAHAIOTCA Ha 3KBaTOpE
a
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Lnunpt COXpPaHAKTCA BAOAL BCEX MEPHAHAHOB W BAONbL Napannencn
C wHpotamu P=+20° P,=+60°

O O [MokazaTenu UCKaAKEHHUR (3MMUNCH KCKAKEHHH)

o

Puc. 37. Tunwvl npoexyui



3.6 3amonanTs TabI. 3.

Tabnuna 3
XapaKTepHUCTUKA IPOCKLUM
Hckaxenne o0beKkTa
HazBanue Lemn O6nacts
MIPOEKLUU TIOCTPOCHHUS ¢dbopma | yrusl paccrosiHue TUIOIIA b MPAaKTUYECKOT0 MPUMEHEHUS

3.7 TlpoBectn KiaccupuKanuio KapTorpapuyeckux MPOEKIHH M0 BHIY MEPHUAMAHOB W Mapajielacd HOpMalbHOU

CCTKH.

Tabmauma 4
[Mpoekiuu U X 0COOCHHOCTH

[Mapannenu uzodpaxarorcs: [Ipoeximu Ha3bIBAIOTCS

1) AMHUAME IOCTOSHHON KPHUBU3HBI

2) TUHUAMH IePEMEHHOM KPUBH3HBI

3) mpSMBIMHU JTHHUSIMH

4) pyramu KOHICHTPUYECKUX OKPYIKHOCTEH

5) KOHIIEHTPHYECKUMHU OKPYKHOCTSIMH

6) SKCLEHTPUUECKUMHU OKPYKHOCTAMH

7) KpHBBIMH JIHHUASMHA

3.8 3anonHuTs TAOI. 5.

Tabiuma 5
IIpoeKiyn U uX XapaKTePUCTHKH

HasBanue npoexuuii Xapakrep UCKaKEHUI BenuunHa nuckaxeHuil Haxoxxnerne o0pexTa

3.9 (mo B.B. Mo3sxepuny, 2005; 1.B. Ko3nosoii, 2006). O3HAKOMHUTBCS C KapTOrpadUuecKUMH MPOCKIUSIMU
npesIaraeMbeIx reorpaduueckux kapt (puc. 38, 39).




KAPTA BARHEMIIHX MOPCENX EOMMYHHEAILHA
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Puc. 39. Kapma mupa. Ilpoussonvhasn npoexyus Bunkens

3.10 Tlo TabmumaM-onpeeuTeNsIM 1aTh TOJTHOE Ha3BaHHUE KapTOrpaduIecKoil MpoeKITu.
BBIACHUTD ee Kiacc 10 XapakTepy HCKaKCHUH ¥ BHAY BCIOMOTaTelbHOW TI'e€OMETPHYECKOH IMOBEPXHOCTH,
UCIIOJIB30BAHHOMN ISl TOCTPOCHHSL.

3anucats:

— Ha3BaHMe KapThl. Kakas tepputopust n3o0paxkeHa Ha KapTe (MHUpOBas KapTa, KapTa MOJyIIapHui, MaTepUKH, UX
4acTH, rocyaapcTsa, Poccus, ee yactu u jip.);

— KakoBa (hopMa paMKH reorpapuaeckoi KapThl (Kpyriiasi, IpsMOYTOIbHAS, SJUTUITHIECKAs);

— KaKMMH JIMHUSIMH U300pakeHbl napaiieny (MpsiMble, KpUBBIE) M MepUANaHbl (TIPsIMbIE, KPUBBIC, OKPYXHOCTH,
JIYT'H KOHIIEHTPUYIECKHUX MITH SKCIEHTPHUYECKUX OKPY>KHOCTEH);

— Ha JHCT KaJbKW, HAJOXECHHBIH Ha KapTy, HAa PacCTOSHUM 3...5 MM ApPYyr OT Ipyra OTMETHTh TPU TOUYKH
Tapaiieny, BEISICHUTD, SBIISIETCS JIM OHHM JTyrod OKPY)KHOCTH (€CIHM BCE€ TPH TOYKH IMPH JBIXKEHUH JIUCTA IO KPHUBOM
COBIIAJAIOT C HEIO, TO KPHUBas — AyTra OKPY>KHOCTH);

— KaK M3MEHSIOTCS NPOMEXYTKH MEXIY NapaieJsIMU 110 NpsSMOMY (CpeaHeMy) MepuauaHy (He M3MEHSIOTCS,
M3MEHSIOTCS HE3HAYMTENBHO, YBEIMYMBAIOTCS MM YMEHBINAIOTCS U BO CKOJBKO pa3). M3MepeHus: Npon3BOISAT TOJIBKO
JUTS MEPOBBIX KapT;

— JIOTIONTHUTEJIBHBIE CBENEHHUS O MPOEKIHH (IKBATOp — NpsAMas WIM KpuBas, He W300pakeH; MOJIOC — HE
n300pakeH, MOKa3aH TOYKON);

— BHUJl TPOEKUUH 110 BHIY BCIIOMOTaTeNbHONH (Uryphl (a3uMyTalbHas, IMIMHAPHYECKas, KOHMYECKas, WX
Pa3sHOBUIHOCTN);

— Ha3BaHHE MPOEKIHH (110 OPHEHTHPOBKE KapTOrpadMuecKoi CeTKH, 10 XapaKkTepy BCIIOMOraTebHOH Gurypsl, 1o
XapakTepy UCKaKeHUH) 1 (haMHiIMsl aBTOpa WM Ha3BaHHE OPTraHM3allii, pa3pabOTaBIINX JaHHYIO MPOEKIHIO.



Ipumep 1

— Hassanue xaptel «Kapra CCCPy;

— (opma paMku reorpaduueckoi KapTel — IPSIMOYTOJIbHAS;

— MEpHINAHbI — IPSIMBIE;

— Tapajieny: IyTd KOHIEHTPUUIECKUX OKPYKHOCTEH paBHBI;

— TOUKa MepeceueHys] MepHIMaHOB OTCTOUT OT AYTH ¢ MHUpoToi 90° mpumepHO Ha BenuuuHy 6°. ClenoBaTeNbHO, MO

BUJly KapTOrpagu4ecKoi CETKH MPOEKUHS SBISETCS HOPMaIbHONH KOHMYECKOM.

IIpumep 2

— HasBanue xapte! «Kapra Poccuny;

— (opma paMku reorpaduuecKoil KapThl IPSIMOYTOJIbHAS;

— MEpUAUAHBI — IPSMBIE;

— MEpHINAaHbI — IPAMBIE JIMHUY, TIAPATIICITN — JIMHUM KOHLICHTPUIECKUX OKPY>KHOCTEH;

— IIPOMEKYTKH MEKAY NMapauIeIsAMH 110 IPAMOMY (CpEAHEMY) MEPHINAHy HE U3MEHSIOTCS;

— 9KBATOP U IOJFOC HE BXOAAT B PAMKY KapTHl.

CrenoBarenbsHO, 10 BUAY KapTorpadMyecKoi CETKU MPOESKIMS SIBISETCS] KOHMYECKOH PaBHO-NPOMEXYTOYHOM.

Ipumep 3

Hunmuaapudeckre M ICEBAOLMIMHAPUIECKUE TPOCKIMU IMHPOKO HCIONB3YIOT UId KapT Mupa. OHH HMEIOT
MPSAMOJIMHEWHBIE U TapaJuIeNbHbIe APYT APYTY Mapaliesy.

JU1g KapT NOodyIIapyui TydIie MOoJX0AAT a3UMYTalbHbIE IPOSKINH, B YACTHOCTH PAaBHOBEJIMKHE a3UMYyTaJIbHBIC.

g xapT matepuxoB M yacteit cBeta (EBpoma, Asus, CesepHast u FOxHas Amepuka, ABctpanusa ¢ OxeaHueil)
OOBIYHO TPHMEHSIOT PAaBHOBEIHMKYIO KOCYIO a3UMyTallbHYI0 Npoekuuio JlamOepra ¢ TOUKOW HYJEBBIX MCKKEHHH B
LeHTpe n3o0paxkaemMoro Marepuka. st AQpPUKH HCIONB3YIOT MONEPEYHYI0 a3UMYTAIBHYIO MPOEKIHIO, JUIS KapT
EBpasun — mnpousBonbHyl0. KapTel ApPKTMKM W AHTAapKTHKH BBIIOJHAIOT B HOPMAJbHBIX a3UMYTaJbHBIX
PaBHOIIPOMEXYTOUHBIX TpoeKiuu [locTens, MO3BOJSAIONIMX H3MEPATHh NPSIMOJIMHEHHBIC PACCTOSHHUA OT PA3IHIHBIX
IIYHKTOB JIO TIOJIFOCA HETIOCPEICTBEHHO 10 KapTe.

BospImnHCTBO KapT 3apyOesKHBIX CTPaH COCTABIEHO B HOPMAIBHBIX KOHWYECKUX PAaBHOYT'OJBHBIX NMIPOESKIUSX, I
Poccuu ucnomnp3yroT HOpMaibHbIE KOHHYECKHE IPOEKIINHU, PaBHOIPOMEKYTOUHBIE TI0 MEPHIHaHAM.

3.JIuteparypa
OcHoBHas:
31. Cwmanes, B. U. I'eome3us ¢ ocHOBaMH KapTorpapuu W KapTOrpa@uyuecKoro 4epueHus : ydeOHOe mocoOue st
cpennero npogeccruoHansHOr0 odpasosanus / B. . CmaneB. — Mocksa : U3narensctBo FOpaiit, 2021. — 189 c.

— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

32. Makapos, K. H. WmkeHepHas reome3us: y4eOHWK Ui cpeqHero mpodeccroHambHOro obpaszoBanms / K. H.
MaxkapoB. — 2-e¢ m3a., ucnp. u gorn. — Mocksa : M3sparensctBo FOpaiit, 2021. — 243 c¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

33. BocrpoknytoB, A. JI. OcHOBHI Tomorpaduu : y4eOHUK IS cpemHero npodeccruoHambHOro odpasoBanus / A. JI.
Boctpoxnytos, B. H. Cympyn, I'. B. IlleBuenko ; mox obmieit pemaxmueit A. JI. BocrpoxkayToBa. — Mocksa :
WznatenscrBo 0paiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anektpoHHblit / OOpa3oBarenbHast
mardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

Ilepeuens pexkoMeHyeMbIX MHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 XKypnan «I'eonesus u xkaprorpadusi» http://geocartography.ru

CemuHapckoe 3ausitue Ne 2.4 (4 yaca)
Tema: « Buasl kapt n ux opopmiaenune»
1. Bonmpochbl K 3aHSITHIO:
1.1 KapTorpaduueckas ceMHOTHKA
1.2 SI3bIk KapThI

1.3 YcaoBHBIE 3HAKKM U BUJIBL.

2.3ananmue:


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

2.1 Tlo nByM KartajioraM YCJIOBHBIX 3HAKOB ([UIsl KDYITHOTO M MEJIKOTO MAacIITabOB) COMOCTABUTH N300paKEHHs

HIKeCTeytomux 06bekToB B MacmTabax \, 1 m 1
2000 10000

. To4kM MIAHOBBIX CHEMOYHBIX CETEH.

. [TocTpoiiku orHecToiKue KUibIe.

. JIunuu snexrponepenauu.

. BozaymiHbie ipoBOTHBIC THHUA CBSI3H.

. Ilocce.

. OTKOCHI CIUTaHUPOBAHHBIC HEYKPEIICHHEIC.

. OOpHBIBEIL.

. Jleca.

O 00 0 N L B W N —

. OTAEeNBHO CTOSIINE JePEBbSI.

10. Cnyiomissle 3apociy KyCTapHUKOB.

11. JIyroBas TpaBsiHECTast PACTUTEJILHOCTb.
12. TTammHu, OroposL.

IIpumep:

wm

Puc.40 IIpumep ogpopmnenus pabomoi

3.JIuteparypa
OcHoBHas:
34. Cwmanes, B. U. I'eome3ust ¢ ocHOBamMH KapTorpapuu W KapTOrpaguuecKoro 4epueHus : ydeOHoe mocoOue st
cpennero npogeccruoHanbHoro odpasosanus / B. . CmaneB. — Mocksa : U3narensctBo FOpaiit, 2021. — 189 c.

— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

35. Makapos, K. H. WmwxkenepHas reomesus: y4eOHUK Ul CpeiHero mnpodeccroHaibHoro oodpasosanus / K. H.
MakapoB. — 2-e u3j., ucnp. u jgon. — Mocksa : M3natensctBo Opaiit, 2021. — 243 c¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

36. BoctpokuyToB, A. JI. OcHOBbI TOnorpaduu : yd4eOHHUK AJIsl CpelHero npodeccroHaibHoro oopasosanus / A. JI.
Boctpoxnytos, B. H. Cynpyn, I'. B. llleBuenko ; mox obmeit penakimueir A. JI. BoctpoknyroBa. — Mocksa :
WzmatensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anexkrponHblii / OOpasoBaTenbHas
miardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

IIepeuens pexomenryembix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 XKypnan «I'eone3us u kaprorpadus» http://geocartography.ru



http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

CemuHapckoe 3ansitue Ne 2.5 (4 yaca)
Tema: « Kaprorpadpuueckne mpudren
1. Bonpocs! K 3aHATHIO!

1.5 Kaprorpaduueckre mpugTor

1.6 DnemenTsI OyKB

1.7 XapaxTepucTHKa 3IeMEHTOB OyKB MIPU(TOB
1.8 Knaccupukamust kapTorpapmdecKux mpudToB

2.3ananne:
2.1 Vctionp3ys cIeqyoIne CTaHAAPThI, BEIOIHUTH 3aaHU:
- BBIIIOJIHUTB HAJIHCh TOPOJA;
- BBIIIOJIHUTH HAJINCh PEKU U 03epa
- BBIIIOJTHUTh HAJIHUCh TOPBI U T.J
Beicota OykBbI M3MepseTcs MNEPHEHAMKYISIPHO K OcHoBaHMIO cTpokd. lllpudrt BeIMOIHSAETCS ¢ HakiIoHOM B 75°
(I'OCTom pmomyckaeTcst BHIIONHATD HAIUCH YEPTEXKHBIM IPUPTOM Oe3 HAKIIOHA).
Jus ynoOctBa HammcaHus OyKB YepTEKHOTO MIPHU(Ta BBHICTPAHMBAIOT BCIOMOTATelIbHYIO CeTKy (puc. 41), xoTopyro
BBITIOJTHAIOT CIEAYIOMMM 00pa3oM. IIpoBOISIT HIKHIOI M BEPXHIOIO JIMHUM CTPOKH, PACCTOSHHE MEXIY KOTOPBIMHU
PaBHO BBICOTE NPOMUCHON OyKBBI. OTKIIAIBIBAIOT HA HIDKHEH JIMHUM CTPOKH IIMPHHY OyKB M PACCTOSIHUE MEXIY HUMHA
(Tabim. 6).
Hcnonb3ys yrist 45° u 30° yroipHUKOB, CTPOSIT HAKJIOH OYKB B CTPOKE, PaBHBIN 75°.
Paccmotpute Hauepranue OykB ueprexHoro mpudta (puc. 41— 44). OHu pa3nuvaroTCs HAJTMYUEM T'OPU30HTAIBHBIX,
BEPTUKAIbHBIX, HAKJIOHHBIX JHHUN W 3aKpyrieHuil, mmpuHONH M BbicoTOoH. Ha pucyHkax mokas3aHa (CTpenkaMmM)
MOCJIE/I0BATENIbHOCTh HAYEPTaHUS KaXKI0H OYKBBI.

EHLWTTITLW

puc. 41. Haltepmauue RPORUCHBIX 6yl<'8, COCMoAUX U3 2OPUSOHMATIbBHBIX U 6EPMUKAIBHBIX )1€MEeHm o6, U
nocmpoenue 6CHOMO2AMENbHOU CeMKU

AKMX ANANX

puc.42. Hallepmanue RPORUCHbBIX 6yK8, COCMOAUUX U3 COPUZOHMATIbDHbBIX, 6EPMUKAIBHBIX U HAK/IOHHbIX
JJiemMenmaoe

-

5B30PC YD
Y bbb 30



Puc. 43. Hauepmalme nponucnblx 6yl('8, cocmo;luwx u3 np}mwmueuublx u Kpuetmuueuubtx J1emenmoes

abbdeasp
upimy

Puc. 44. Hauepmanue cmpouHsix 0yKe, OMAUUAIOWUXCA OM HAYEPMAHUA RPORUCHBIX OYKE

Hauepranus MHOTHX CTPOYHBIX M NPOMHCHBIX OYKB HE OTIMYAIOTCS MEXIy coboif, Hanpumep K — x, O — o u zp.
Havepranue HEKOTOPBIX CTPOYHBIX OYKB OTIIMYAETCS OT HAYSPTAHHUSI IPOMHUCHBIX (puc. 44).

[Ipu BBITIOJHEHUH HAAIKCEH CICAyeT yYUTHIBATh, YTO HWKHHE 3JIeMeHThl mponucHbix OykB I, I, I u Bepxuuit
37IeMEHT OYKBBI M BBIMOJIHSIOT 3@ CYCT PACCTOSIHUS MEXKTY CTPOK.

e o

A1 mo-

e | on- Pasnepu wpudra,

Mapamerpu "f TEAD- uu
::_ Huft
wer-| P2
e

pos | “P I35 s [7 [10] 14
Buicora Gyxs:
NPONHCH KX h 36| 5|7 ]|10]14
CTPOYHNIX 03 OTPOCTKOB c |07h|25|35| 6|7 |10
CTPONHBX € OTPOCTKAMM k h |35| 5|7 |10] 14
[Uupuna nponucHux Gyxs: g
yaxux (I, E, 3, C) 05K |18|25|35]| 5| 7
cpeannx (B, B, M, K, JI, H, O, N, P, 06h|21| 3 | 4| 6| 8
T.Y.4,3, b, 9)
wupoxux (A, I M, X, LL Bl, 10) 075 |25|35| 5|7 |10
ocobo wupoxkux (K, @, U, b) 0O8hk|28| 4 | 6 | 8|9
csepxwnpoxoft (L11) 094 |3,1|45|/63| 9 [126
upuna cTpounnix Gyxs: g
yaxkux (¢) O4r|12| 2 | 3 | 4| 6
cpeannx (6, 8, 1, A, €, 3, K 0, R, A W O5hK|15|25|135| 5|7
0, M P, Y. X, 4 b9 %)
WHPOKKX (2, M, I, W, 0, B) 064|18| 3 | 4| 6| 8
0coB0 wHpoKHx (x, &, T, w) 07h| 2 |35135| 7 |10
caepxwHpoxofl (w) 084|28| 4 |56]| 8 |11,2
Toawnxua AunKR wprdra d |0,1k1035|05|07| 1 |14
Paccronnne mexay Gyxsamu a |[025]07| 1 |14] 2 |28

Hecmotpst Ha TO, 4TO paccTosHUE MEXAY OyKBaMHU OIPEEIeHO CTaHJapTOM, OHO JOJDKHO M3MEHSTHCS B 3aBUCUMOCTH
OT TOTO0, KaKoe HauepTaHWe MMEIOT psiyioM crosiume Oyksbl. Hanpumep, B cnoBe PABOTA (puc. 39, a) paccrosiHuem
Mmexay OykBoi P u A, T u A HeoOxoaumo npeHedpedb (T. €. pacCTOsIHNE JOJDKHO OBITh PaBHO HYJIIO), TIOCKOJIBKY MX
HauepTaHHE 3PHUTENBHO CO3/aeT JOCTATOYHBIA MeXOyKBEHHBIM mpocBeT. [lo 3Toil e mpuYMHE CTaHZAapTHOE pac-
crosiaue Mexnay Oykeamu b u O, 0 u T crmemyer cokpaTuTh BHONOBHHY. ECIIM TakMMHU yCIOBHAMH NIpEeHEOpEYb, TO
OYKBEI B ci10Be OynyT Kak Obl pacceimarbes (puc. 44, 0).



J.
a) 6)

Puc. 44. Yuem mercOyKke6eHH020 npoceéema npu HARUCAHUU C/108: 4 — NPAGUNBLHO; 6 — HENPAGUIbLHO

5_@% PABO

Puc. 45. l{ughpot u 3naxu

Hauepranue uudp u 3HaKoB nokazano Ha pucyHke 45. (Ilpu BbINONHEHUH YepTexell BeIOMpaiiTe BHICOTY mipudTa He
MeHee 3,5 MM.)

Cemunapckoe 3ausitue Ne 2.6 (4 uaca)
Tema: « Hagnucu Ha reorpadgpuyeckux kaprax»
1. Bonmpocsl K 3aHATHIO:

1.1 Kaprorpadpudaeckue mpu@Thl

1.2 DnemeHTHI OYKB

1.3 XapakTepucTHKa 3IeMEHTOB OyKB IIPU(PTOB
1.4 Knaccudpukarmst KapTorpapuIecKix MpupToB

2.3aganue:

2.1 IpowusBecty pasrpadky s mpudra.

OcHOBHBIE CBelleHHs. BaxxHened 1 HeOTheMJIEMON YacThI0 COZIEPKaHMs KapT SABJSIOTCS MOAIUCH, BBIITOJHEHHbIE
Kaprorpagu4eckumMu mpudTamMu, KOTOpble MOTYT UIpaTh POJib YCJIOBHBIX 3HaKOB. OHU COOOIIAIOT Ha3BaHHE OOBEKTa,
YKa3bIBaIOT €ro XapakTepHble 0coOeHHOCTH. [lo BHemHeMy BHAY MOAMUCH MOXHO OTJIIMYHTH TOPOJ OT ITOCENKa,
YCTaHOBHTB, CYJOXO/HA JIM PEKA; ONPENENIUTh KOMAaHIHYIO BBICOTY U MOIYYUTh APYrHe NOMOJHHUTEIbHBIE CBEICHMUS.
Ot ynauHoro BeIOOpa mWpHUGTOB JUIs TIOAMKICEH 3aBUCHUT B LIEJIOM YNTA0EIBHOCTh KapThl U € MH(HOPMATHBHAS EMKOCTb.

W3 Oonbmioro umcna pas3inyHbBIX MWIPHQTOB, MIMPOKO NPUMEHSEMBIX Ha IUIAHAX W KapTax, JaHHas paboTa
IpelycMaTpUBaET BHINOJIHEHHE TOOTPaUUECKOTO U KYPCUBHOTO HIPH(TOB.

Pabouee mone weprexxa pa3fenadTh HA YETHIPE PABHBIX NPSAMOYTroJbHHKA pasMepoM 90x50 MM 1O KOJIMYECTBY
3aganuid. Ilepen BBINIOJIHEHWEM 3aJaHUil CleJyeT BHUMATEIbHO HM3YYUTh OCHOBHBIE TONOTpadMuecKHe NpU3HAKH
Kaxoro mpudTa: pUCYHOK KOHTypa OyKB, INIOTHOCTH MIpH(dTa, HATHYME IOJCEYEK, XapaKTep 3aKpyrJIeHWH W T.1.
IMonme3ysice mkamoil kaprorpaduueckux MprU(TOB, ONPENENAI0T MHUPHHY OYyKB AN 3aJaHHOTO HIpU(Ta MO JAaHHOMN
BbicOTe. [IpM OTCYTCTBMHW INKadbl MOXKHO HCIIOJNB30BaTh Ta0nuia IMPUPTOB, NMOMENIEHHbIE B ydeOHUKax. 3areM
OTIPENIeNAIOT TOIIIUHY OCHOBHBIX U JOTIOJHHUTENFHBIX 3JIEMEHTOB T10 3aJaHHOH BBICOTE. BEeIMIMHBI MHTEPBAIOB MEXKIY
OyKBaMH B CJIOBaX OMPEAEIISIOT MO CHEIHATbHBIM TabaHumam.

BrruepunBanue C10B HAYMHAIOT € pasrpadku, KOTOPYIO BBHIIIOIHSIIOT KapaHIAIIoM, YTOOBI BEIACP)KAaTh OJMHAKOBOE

HOJIOKeHHE OYKB B CIIOBaX.
Pasrpadka cocTouT U3 Tpex TOpU30OHTAIBHBIX JIMHUN (KOTOpBIE ONPENEIIIOT OCHOBAaHHUE, CEPEIUHY U BBICOTY OyKB) M
BEPTHKAJIBbHBIX WM HAKJIOHHBIX JHMHUHA (B 3aBUcHMOCTH OT mipudta). [Ipu 3TOM cOOMOAAIOT CUMMETPUYHOCTH OT
OOKOB paMKHu U ceperHbl (OpMaTKN BIPABO-BJICBO, OCTABIISIS OJMHAKOBBIE T10JIS1 IyTEM IIPEABAPUTEIHLHOIO pacyera 1
pasmerok. Cieayer NOMHMTb, YTO Ha KaXIOH CTpPOKE C HOBOW BBICOTOH OYKB ONpENEINSIOT HOBYIO IIMPHHY HUX U
JpyTue, NepedrCICHHBIE BBILIE YIEMEHTHI.



B 1ensx Gonee TOYHOW pa3sMETKH CIIOB Ha CTPOYKAX PasHOW BBICOTHI 11€7€CO00pa3HO UMETh HEOOJBIINE MOJIOCKH
Oymaru, Ha KOTOPBIX HaKOJOTHI OTPE3KH JJIsl HOPMAIBHBIX M LIMPOKUX OYKB, a TAK)KE IPOMEKYTKH MEXK1y OyKBaMHU U
CJIOBaMH, COOTBETCTBYIOIIUE PA3HOU BBICOTE OYKB.

Pa3memnieHue cioB Ha CTPOKE MOXKHO HPOU3BOJHUTH C MOMOIIBI0O MIJTUMETPOBOW Oymaru, Ha KOTOPOW Cleayer
c/IenaTh pa3METKy BCEro TEKCTa M IIEpeHeCTH Ha opmarky.

[Tocne BpIYEpUMBAHUS CIIOB KapPaHIAIOM HX O0BOIST TYIIBIO.

2.2 BrruepunBaHHe OCTOBHOTO TOTOTpadudeckoro mpudra.

OcroBHBIH ToOrpadudecknii MpUEGT OTHOCUTCS K pa3psAAy TOHKHX, BOJOCHBIX HIPU(TOB U SBISIETCS OCTOBOM IS
HauepTaHus Tonorpaduieckoro nmomyxupaoro mpudTta. Ilpudt 370T 0TUETINB, SICEH, JIETKO YUTAETCSA U IPOCT MO
HauepTaHuio. [lomasnsomiee GONBIIMHCTBO €ro OYKB COCTONT M3 IPSIMBIX 3JIEMEHTOB NPaBHIBHON IPSIMOYTOJILHOM
(opmer. OTHOIIICHHE IMUPHUHBI K BBEICOTE y OONBIIIMHCTBA OYKB cocTaBisieT 1:2. BricoTa CTpOYHBIX OYKB IO OTHOIIEHUIO
K IPOIMCHBIM cocTaiisier 2:3. TonmmuHa TMHUH NPONHUCHBIX M cTpo4HbIX OykB — 0,1-0,2 Mm. Panuyc 3akpyrieHuii y
OBaJIBHBIX OYKB — OT 1/8 110 1/4 BBICOTHI OYKB.

[IpakTiyeckrue yka3aHus. BBINIOMHUTH OCTOBHBIM TONOrpaMuecKuM IIPU(TOM Ha3BaHMS TPEX HACEIEHHBIX
MYHKTOB: JIBa U3 HUX — 3arJIaBHBIMU OyKBaMH BBICOTOH, cOOTBeTCTBEHHO 4,0 1 3,0 MM, TpeTHii — CTPOUYHBIMH-

BbICOTO# 2,0 MM. B yeTBepTOii CTpOKe BEIUEpTUTH HUGPHI OT 1 10 9.

2.3 BrraepuuBanne TonorpapuIecKoro mpuQTa MOIYKHUPHOTO.

Tonorpaduaeckuil MOTyKUPHBINA MWPHPT CTPOUTCS HA OCHOBE OCTOBHOTO TONOTPaMIecKoro mprudTa, OTHOCHTCS
K THITY KUpIUIHOTO (pyOiieHoro) mpudTa, y KOTOPOro Bce JUHUH OYKB W (P OXWHAKOBOH TOJIIUHEI.
Hopwmanphast mupruHa OyKBBI paBHA %2 ee BBICOTHL. TOJIIMHA 3I€MEHTOB OYyKB paBHa 1/8 ee BBICOTHI WIN Y4 IIUPUHEIL.
Mupoxue Oyxse1 111, 11, M, JK, /I, b, @ BeraepunBaroT B 1,5 pa3a mupe HOpMaIbHBIX. ITUM MIPHU(TOM ITOITUCHIBAIOT
Ha Tonorpajuieckux KapTax Ha3BaHUS TOPOIOB ¢ HaceleHneM a0 50 ThIc.

JKUTEJIeH, KOMaHAHbIE BEICOTHI, Ype3 BOJBI U T.1.

[pakTryeckue ykazaHust. BHIIONIHUTE TomorpagM4ecKuM MOTY>KUPHBIM MIPU(TOM Ha3BaHUS YETHIPEX HACEICHHBIX
MYHKTOB, TPU U3 KOTOPBIX -3arjaBHBIMU (IIPONUCHBIMH) OyKBaMH BBICOTOM, cooTBeTCTBEHHO 5,0, 4,0 3,0 MmM. Pa3zmep
CTPOYHBIX OYKB UETBEPTOr0 HACEJIEHHOTO IyHKTa — 2,0 MM.

IIpy BBINOJHEHUHM 3THUX JABYX 3aJaHHIl clleAyeT MOMHHUTH, YTO COOCTBEHHbIC HAMMEHOBAaHUS HAUMHAIOTCA C
3arnaBHBIX OykB. Kpome Toro, cTyaeHTaM HpeoCcTaBIseTCs IPaBO CAMOCTOSTEIbHOTO BEIOOpA HAa3BaHUM HACEICHHBIX
MYHKTOB, HO TP 3TOM HEOOXOIMUMO YYWTHIBaTh, YTO pa3Mep MpU(Ta IOIKEH COOTBETCTBOBATH KOJIMUYECTBY
MPOKUBAIOIMINX (B BEIOPAHHBIX HACETICHHBIX ITYHKTAX) JKUTENEH.

2.4 BrraepuuBanne mpudta BCAM KypcHuB 0CTOBHOTO 2.

OCTOBHOW KYpCHUBHBIH IIPUPT — CaMBIi TPOCTOM II0 BBITONHCHHIO W3 KYPCHBHBIX MIPU(PTOB, KOTOPHIHA
npuOIIKaeTes K pykonucHoMy. HaximoH OykB coctaBmsieT 1:3, TonmuHa TwHAN B OykBax W Iudpax paBHsercs 1/16
BBICOTBI (IJIs1 3arjiaBHBIX), a B CTPOYHBIX OykBax — 1/12. OTHOLIEHWE IIUPUHBI K BBICOTE y OOJBIIMHCTBA OYKB
cocraBiseT 4:7, OTHOIICHUE BBICOTHI CTPOYHBIX OYKB K MPONUCHBIM — 2:3. IIponucHble U CTpOYHbIE OYKBBI IO CBOEMY
MOCTPOCHHIO B OOJIBIIMHCTBE CIy4aeB pas3iauyHbl. MHOTHE »37IeMEeHTHl OyKB COCTOST M3 OTPE3KOB, KOTOpPHIE
3aKaHYMBAIOTCA IIOJICCUYKaMHU. BpluepdyrBaHUE OBAJbHBIX JJIEMEHTOB BBIIOMHSIIOT B TAaKOH MOCIEIOBATEIBHOCTH!
cHauyasia 00pabaThIBAIOT MOIYyOBaJl, BRITHYTHIH BIEBO, a 3aT€M — IIOJIyOBaJl, BRITHYTHIH BIIpaBo. Ilepen BeruepunBaHnEeM
OBAJIBHOIO AJIEMEHTa HEOOXOJIMMO PacCTaBUTh YEThIPE OMNOPHBbIE TOYKM: JIBE — Ha CpelHel JMHUM pasrpadku Ha
pacCTOSHNM IMPHUHBI OYKBBI M JIBE€ — HA BEpXHEW M HIDKHEH JMHHUAX pasrpadku, MPOTHUB CEPEeAWHBI OYKBHI 1O €€
mupuHe. MHorue OyKBHI IIPU(Ta NMEIOT MOACEYKH, BBICTYIAIONINE B CTPOYHBIX OyKBaX B OAHY (JI€BYIO) CTOPOHY Ha
JIBE, a B 3aIJIaBHBIX OyKBax — B 00€ CTOPOHBI Ha MOJTOPHI TOJIIMHBI OCHOBHOTO 3JIEMEHTA.

OrtuM mpudToM aroTcs Ha TomorpadMYecKHX KapTax IOSICHUTEIbHBIC MOANWCH Yy 3HAaKOB 3aBOJOB, (haOpuK,
KOJIOZIIEB H T.II., HOAIIMCH BTOPHIX Ha3BaHUH, 3apaMOYHBIE TTOINHCH U TIp.

[IpakTrueckne ykazaHus. BEIIOIHUTE OCTOBHBIM MIPH(TOM (3€JIC€HBIM IIBETOM) 3arJIaBHBIMU OYKBaMH CIIEAYIOIINE
Ha3BaHU: B MepBbIX ABYX cTpokax — «(YEPHOE MOPE) cootBetcTBeHHO pazmepamu 5,0 u 4,0 MM, B TpeTbeil CTpoke
— «BOJIT'A» pazmepom 3 MmM. B geTBepToii CTpOKe - HarmucaTh «3ai. [ myOokuii», pasmep CTpoIHbBIX OYKB — 2,0 MM.

2.5 BpruepunBanue mpudTa akaieMUIecKoro Kypcuna.

BykBel U 1mudper 3TOr0 MmMpHQTa MMEIOT NPaBBI HAKIOH, pPaBHBIA 1/3.

TonmuHa OCHOBHOTO 3JIEMEHTa B 3ariIaBHBIX OyKBax cocTaBiisieT 1/8 BBICOTHI OyKBBI, & TOHKHX (BTOPOCTIIEHHBIX) —
MIOJIOBHHY TOJIIMHBI OCHOBHOTO. B CTpOYHBIX OyKBax TOJIIIMHA OCHOBHBIX 3JIEMEHTOB paBHA 1/6 BBICOTHI OYKBBI, a
BTOPOCTEIEHHBIE 3JIEMEHTHI 10 TOJIIMHE MOCTEIICHHO MEPEXOST OT OCHOBHOTO 10 1/3 srtoit BennumHsl. [lonceuxu B
3arJaBHBIX OYKBax CBEpXy M CHH3Y BBICTYNAlOT B 00€ CTOPOHBI Ha IOJIOBHHY TOJIIMHBI OCHOBHOT'O 3JIEMEHTA.
Buytpennue yriuel noaceuek y Oyks b, I, [, E, K, K, T, b odopmisitorcss okpyrieHueM. [logcedkn B CTPOYHBIX
OyKBax BBITIOJIHSIOTCS TOJIBKO C JIEBOM CTOPOHBI M OITyCKAIOTCSI BHH3 OT BEPXHEH JMHUHU pa3rpadkd Ha IOJOBUHY
TOJIMHBl OCHOBHOTO »3JIeMEHTa (32 HCKIIOYeHHEeM OYKB O, 7, X y KOTOPBIX TIOJICEYKH TOPU30HTAJIbHBIE).
AKaneMH4ecKuii KypcHB NPHMEHSIOT Ui IOJNHCeHd Ha3BaHUI OO0BEKTOB ruaporpadmuu, ypouwmi, Oaiok, OBparos,
PaBHMH, IIECKOB, ITyCTHIHB, OOJIOT U TIp.

IIpakTryeckue ykazaHus. BBITOTHUTH akaJeMHYECKUM KYypPCHBOM Te€ K€ CJIOBa, YTO M B IPEABIAYIIEM 3aIaHuH,
COXPaHUB COOTBETCTBYIOIINE pPa3MepEHI.

IIpu pacrionoxeHnu CI0B HAa CTPOKAX BBIACPKUBATH CUMMETPHIO MO OTHOIICHUIO K PAMKaM MPSIMOYTOJIbHUKOB.

BykBbI B clOBax JOJKHBI MMETh NPAaBHJIBHBIH PHUCYHOK M COOTBETCTBOBaTh IIpH(pTaM B Tabmumax. [lomKHEI
co0JoIaThCs: BBICOTA, HAKJIOH (WJIM BEPTUKAIBHOCTH) W TOJIIIMHA DJIEMEHTOB OYKB; PaBHOMEPHOCTH NMPOMEXKYTKOB
MeXay OyKBaMH U



CJIOBaMU; MPUHSTAsi CUCTEMa CUMMETPUYHOCTH B PACIIOJIOKECHUH Harpy3KH Ha CTPOKax.
[Ipumeuanne. Kaxnwlii xaprorpaduueckuii mpudr, KpomMe CBOEro Ha3BaHHS HMMEET YCJIOBHOE COKpAIEHHOU

0003HaUeHNE — WH/IEKC, COCTOSIINI U3 OHOW WM ABYX OYKB M TpEX3HAuyHOro uucia. B yacTHOCTH, paccMOTpEHHBIE B

METOJIMUYECKHUX YKa3aHUIX MPUPTHI UMEIOT CIIEAYIOIINE HHICKCHI:

tonorpadudeckuii nomyxupHbiii (T-132), BCAM kypcuB octoBHblid 2 (B02-431), akagemudeckuit kKypcus (A-431).

3.JIureparypa
OcHoBHas:
37. Cwmanes, B. U. I'eoge3us ¢ ocHoBamu Kaprorpaduu u Kaprorpaduyeckoro 4epueHusi : yueOHOe mocodue s
cpenuero npogeccruoHanbHOro oopazosanus / B. . CmaneB. — Mocksa : U3narensctBo FOpaiit, 2021. — 189 c.

— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

38. Makapos, K. H. UmxeHepHas reoje3us:: y4yeOHHK Uil cpeaHero mpodeccuoHaspHoro obpasosanus / K. H.
MakapoB. — 2-e u3a., ucnp. u gon. — Mocksa : M3natensctBo IOpaiit, 2021. — 243 c¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

39. Bocrpoknytos, A. JI. OcHOBEI Tomorpaduu : y4eOHUK I cpenHero npodeccruoHambHoro odpasosanus / A. JI.
Boctpoknyros, B. H. Cynpyn, I'. B. IlleBuenko ; nox obmeii penakuumeir A. JI. BocrpoknyroBa. — Mockaa :
WznmatensctBo FOpaiit, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Texcr : anekrpoHHbI / OOpa3oBaTenpHas
miarpopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

Ilepeuens pexomenyembix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 XKypnan «I'eone3us u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ansitue Ne 2.7 (4 yaca)
Tema: « Kaprorpaguueckasi renepajausamusn
1. Bonipochl K 3aHATHIO!

1.7 CymHocTb reHepau3annu

1.8 daxTopsl reHepanm3au

1.9 Bugsl reHepanmzanyu

1.10TeomeTprdeckasi TOYHOCTB U COEpKATETBHOE MOA00ue
1.11Teorpaduyeckue NPUHIMUIIBI FTeHEPATH3AIUH

1.12T enepanu3arysi 0ObEKTOB Pa3HOM JIOKATH3AIIIN

2.3ananne:

2.1 N3yunth pparMeHT ncXoaHOM Tonorpadndeckoit kKapTel O3HAKOMHUTBCS C TEXHOJIOTHEH TeHEepaTH3aliH
[lepenectn QparMeHT UCXOAHOW TomOrpaduIecKoil KapThl Ha MaTeMaTHYeCKyl OcHOBY M3 Mmacmraba 1 : 50 000 B
MaciTab 1 : 25 000 mwronaasio 100 cm2.

Ilosicnenne. Ka[!TO! paglznquKaﬂ reHepajan3anus — 3To OT60p n 0606H.IGHI/IC I/I306pa)KaeMBIX Ha
KapTe O6’BeKTOB, BBIJACJICHUC HNX OCHOBHBIX THIIMYHBIX YC€PT U XaPaAKTCPHBIX 0COOEHHOCTEHH. TeHEepaIM30BaHHOCTD —

HEOTHhEMJIEMOE CBOWCTBO KaXkKJOH KapThl. Jlaxxe Ha camoil kpymHOMacmTaOHON M3 HUX W300paskeHHe TeHepan30BaHo,
MOCKOJIEKY HEBO3MOJKHO TIOKA3bIBaTh BCE OOBEKTHI C MAKCHMAIBHON OAPOOHOCTHIO.

Paznmnuaror crienyromue BHILI TeHEpaIM3allui: OTOOpP OOBEKTOB, MOKa3hIBA€MBIX Ha KapTe (OCTaBIsIOT Hambojee
KpYIIHBIE: HaceJIeHHbIE MyHKTHI ¢ unciaoM xwurteneit 6omee 10 000 genoBek, peku ¢ amuHOM 6onee 1 cM B MaciiTabe u
Iip.); 0000IIeHNe KONMWYECTBEHHOH XapaKTepUCTUKH (BBeAeHHE Oojiee KPYHMHBIX KONWYECTBEHHBIX ITOIPA3/IEICHUIN).
CrnenoBatenbHO, KapTorpaduyueckas FreHepalu3alis Co3/1aeT ONpeAeIICHHBIC aKIICHTHl H CIOCOOCTBYET MTOKa3y Ha KapTe
KaueCTBEHHO HOBOH nHdopmaruu (puc. 46).

’
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http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

Puc. 46. Cenaxcusanue mempuyecko2o onucanus IUHeUHbIX U NIOWAOHBIX 00bEKMO8 Kapmuyl
C  yuemom UMelowuxcsa npoCmpaHcmeeHHbIX MONoI02U4eCKUX Ces3ell 8 COOMEemcmeu
€ YCIMAHOBIEHHOU MOYHOCBIO CCAANCUBAHUSA (8 MULTUMEMPAX HA Kapme):
a — 0bvexmul (HaceneHHble NYHKMbL) 00 NPO8edeHUs 2enepaiusayuu;, 6 — nocie

2.1 OTBeTHTH Ha BOIPOCHI:

Kaknmu akTopamu 1 modeMy onpeaessieTcs reHepanusanusi? BapuaHTsl OTBETOB:

a) MacmtaboM KapThl; 0) Ha3HAYEHNEM KapThl; B) TEMATHKOH KapT;

') 0COOEHHOCTAMH KapTorpadupyemMoil TeppUTOpUH.

Kakme 00BeKTHI U SBICHUS TeHEPATN3YIOT Ha 5)KOHOMHYIECKOH KapTe, Ha CeNbCKOXO03SHCTBEHHON KapTe, Ha (PU3NIECKOM
Kapte?

2.2 PaccMmoTpeTh puMepHI KapTorpaduueckoii renepammzarmu (puc. 47-52).

[Ipocnenutes TEeHOEHIMM B M3MEHEHWH u300pakeHus. CpaBHUTh W3PE3aHHOCTh TPAHUI] aJMHHUCTPATHBHBIX
oOpa3zoBanmii (puc. 47), HaIU4KME OCTPOBOB, MPHUTOKOB, U3BHWIIMCTOCTh pek (puc. 48-49), Ha YHCIO HACEICHHBIX
MYHKTOB, JJOPOT, JPYT'HX JIEMEHTOB MECTHOCTH, @ TaK->Ke Ha CIIOCOOBI 0TOOpakeHust MH(opManum.

BbIgBUTH pazHuily Mexay kapramu. [10sICHUTh IPUUUHY €€ BOZHUKHOBEHUSI

VYkazarh BHIBI T'€HEpaU3alliH, HCIOJIb30BaHHBIE B NpHMepax (0000IeHHEe KaueCTBEHHBIX JHOO KOJIMYEeCTBEHHBIX
XapaKTEePUCTHK; YIPOIIEHHE KOHTYpPOB; OOBEIUHEHHE apeajioB; MCKIIOYEHHE MallO3HAYalllUX M MEJKHX OOBEKTOB;
MepexoJ] OT apeajioB K 3HaYKaM

Crenatb BEIBOA O NPOSBICHUSIX KapTOTrpaUuecKoi reHepann3ainu.

Puc. 48. Iloxkasanvl 20pu30Hmanbubie U 6epMUKAIbHbIE KOOPOUHAMHbIE TUHUY NPAMOY20TbHOL CEMKU,
coomeemcmayowue kapme macwimada 1 : 50 000 (a), axoopounammuvie AuHUU IPAMOY2OIbHOU CEMKU, NOYUEHHDLE 8
pe3yibmame popmMuposanus mamemamuyeckou ocHoguvl kapmoi macwmabda 1 : 100 000 (6)



Puc. 49. ITnan xeapmanvl KpynHo2o HaceleHHo20 NyHKma 0o (a) u nocie (6, 8) eenepanuzayuu:

a — NOKA3aHbl K8APMAIbl KPYNHO20 HACENEHHO20 HYHKMA 00 8bINOTHEHUS POPMUPOBAHUS NPOE3008;
a 6 — benviM YBemom ommeueHvl PacuuperHble npoe3obl Mexcoy Keapmaidami,
B — NOKA3AHbL KEAPMALL NOCE ABMOMAMUYECKOU 00Pe3KU K8apmaios no pacuupeHHbiM

npoezdam. B yenom, menxue keapmanbl 00beOuHenbl, WUpUHa npoe3008 yeeauieHd

_'f‘
DES]

S

Puc. 50. Hzo6pascenue mecmrnocmu Ha nanopame (a)

u kapmax macwmada 1 : 100 000 (6), 1 : 500 000 (s — ssepxy) u 1 : 3 000 000 (8 — sHu3zy)
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Puc. 51. Hz00pascenue 00noeo eeoepaghuueckozo nynkma (Hocaxapma)

Increasing need for
generdlization.
Nofice how detdils
pbecome blurred as
the scale decreases.

1:25,000
1:100,000

Puc. 52. Ilpumep eenepanusayuu, C6s3aHHbLIL C YMEHbULCHUEM U3BUIUCMOCIU KOHMYPO8 OCIMPO8A

2.3 Paccunrarh k03((GUIMEHT TYCTOTHl 00BEKTa NMPH MOMOIIM TajeTKH. [laseTKy MOXHO HM3rOTOBUTH Ha KajbKe,
MIPOYEPTUB TYIIBIO WU TeJeBONH PYyUYKOHl CETKy M3 CETKY B3aUMHO NEPHEHAUKYISPHBIX NPAMBIX JTHUHUN, OTCTOSAILIMX
onHa oT xpyrod ot 2 no 5 MM. J{ig moncuera koaUIMEHTa TyCTOTHI 00OBEKTa HAIOXKUTH MAJIETKy Ha M3y4aeMylo
TEpPUTOPHUIO. 3aNUcaTh YUCIIO EPeCceIeHUH M M3BMINCTHIX JIMHUN C CeTKOH maneTku. OnpenenuTs CyMMapHYO JITHHY

W3BIJIMCTHIX JTMHAN TI0 pOpMyIie



2l = (n g -m)l4,
rJ€  — AJIMHa CTOPOHBI KBaJipaTa NajJICTKH.
ﬂJ’IS[ 0oJIbIIEH TOYHOCTH I/I3MepeHHﬁ MaJICTKy pa3sBE€pHYTh, BHOBb NOJACYHUTATH YUCJIO nepecequI/Iﬁ 1 B3ATb CpCaHEC.
®opmyna IpUMET BUL;
2l = (m g - m)/4N,
rae N — 4ncio HalloKEeHUH MalIeTKH.
24 C MOMOIIBIO NAJIETKU OIPEACIUTh I'YCTOTY JIIOOBIX JIMHWHA Ha KapTe: I'YCTOTY AOpOT, I'paHUIL JIFO0OBIX BbIICJIOB,

pacuiieHeHHOCTh peibeda (deM Oousibllle TycTOTa TpaHMI, TeM MeJNb4Ye KOHTYpBL; 4YeM OOJbllIe H3BUINCTOCTh
TOPHU30HTANEH, TeM OOJbIIe PACUICHEHHOCTD U T. I1.).

Crenate BBIBOJ O IPOSIBICHHAX KapTorpaguyecKoil IeHepan3aluy: KOHKPETU3HPOBATH PasHHUIY MEXKIY
KapTaMH W yKa3aThb NPHUYNHY €€ BO3HHKHOBEHHUs (yKa3aTb, KakWe BHABI I'€HEpaJIM3alMd OBbUIM NPUMEHEHBl IPH
COCTaBJICHUH JaHHBIX KapT).

Kauai, Hawaii 3 3 North

Simplified using Special Visvalingam =

—— 100% Generalization
— 80% Generalization y
— 10% Generalization ” //

Puc. 53. Pasnuunas cmenens cenepanusayuu (10, 80, 100 %)

2.5 BoICTpouTh B HOPSAIKE OYEPEIHOCTH ATAIBI TIpolecca nMpeodpa3oBaHust KapThl GOPMUPOBAHHE HOMEHKIIATYPHOIO
JIFCTa KapThl IPOU3BOJHOTO MacHITada:

MepeKOoIMPOBKa OOBEKTOB; CBOAKA CO CMEKHBIMHU JINCTAMH; TEHEpaIn3aIus pesbeda;

reHepanu3aus OOBEKTOB MaJOW JUIMHBI WJIM IUIOIIAA;, TeHepauu3alus THUAporpaduu W THAPOTEXHHIECKUX
COOPY)KEHHI; TeHEePATIN3aHs OTIOPHBIX MyHKTOB; TeHEPAIN3aLMs KBAPTAIOB HACEIEHHBIX ITyHKTOB.

2.6 IlpoaHanmM3upoBaTh MNOCJIEIOBATENHLHOCTh AEHCTBHH NpH KapTorpaduueckol reHepanu3anny (CBEpXy BHH3).
Omnpenenenne Ha3HaueHUs KapThl. Onpenenenue Macirada KapThl.

Brlenenre raBHBIX M BTOPOCTENEHHBIX 00BekTOB OmnpezaerneHue IeH3a M HOPMBI TeHepanmzauuu OmnpeneneHne
KapTorpagupyeMbIx 00bEKTOB

YcraHoBieHHe YCIIOBHH 0000IIEHNsT KaYeCTBEHHBIX U KOJIMYECTBEHHBIX ITapaMeTPOB OOBEKTOB U SIBJICHUH

Ot00op OOBEKTOB W SBIEHHUI U TEpPeHOoca Ha cocTaBisieMyio KapTy OO6oOmeHne u300pakeHUS MEePEHOCHMBIX
00BEKTOB.

B uem cocTouT BHYTpEHHSISI JIOTHKA 3TOH IOCIIeA0BAaTEILHOCTH? UTO MPOM30HAET P €€ HapyIIeHUN?

OT 4ero 3aBHCAT KOJIMYECTBEHHBIE TTAPAMETPHI COCTABISIEMOIl KapThI?

2.7 PaccMOTpeTh reHepanu3aliio 3JEMEHTOB COAEPKAHUS U I0CIIEA0BATEILHOCTD €€ PO-BEJCHUS.

OObekTel THApOrpadUU W THIPOTEXHHUYECKHX COOpYXKEHHH HaceneHHble IyHKTBI, TNPOMBIIUICHHBIE |
CEIIbCKOXO3SICTBEHHbIE O0BEKThl JlOpOXKHAasi CeThb M JIOPOXKHBIE COOpYXeHMsl Penbed, pacTUTENbHOCTH, TPYHTHI
I'panuues



2.8 OTBeTHTH HA BOMPOCHI:

Uro Takoe uen3? Yro takoe HopMma?

Kakne OOBEKTBI OCTaBISIOT Ha CIPAaBOYHOHM, y4eOHOH, MOJIMTHYECKOH, DKOHOMHYECKOH, TIeO0JOrHYecKoH,
CeJIbCKOXO3s1iicTBeHHOM KapTax?

2.9 Tlepenectu dparMeHT HCXOIHOI TomOrpadUecKoil KapThl HA MaTeMaTHYECKyI0 OCHOBY M3 Maciurada 1 : 50 000 B
macmrrab 1 : 25 000 miomansio 100 cMm2.

I'mpporpadus Ha KapTe ABIAETCS OCHOBOM, C KOTOPOH YBSI3BIBAIOTCSI BCE OCTAJIBHBIC JIEMEHTBI COEPKAHMUS KaPTHI.

Ha kapre nokasars:

6eperoByo JIMHUIO MOPs, 03Epa, BOJOXPAHIIINIIA, OEPEroBble OTMEIH; PEKH; OTMETKH yPE30B BOIbI,

KaMHH TI0/IBOJHBIC; penbed) JHA IMPOJIHBA;

OcHOBHBIE TPEOOBAaHUAMH NPH U300PaKCHUHU 3JIEMEHTOB THAPOrpapuy M THAPOTEXHHYECKUX COOPYKEHUH SBISIOTCS
NpaBWJIbHOE M HAarJsIHOE OTOOpakeHHe: OCOOEHHOCTell ovepTaHWi OeperoBoil JMHWM NpOJHBA, 03Ep, peK,
BOJIOXPaHWIIUIL, TreorpaduiecKux OCOOCHHOCTEH THUIIOB MOPCKHX OEperoB; OTHOCHTENBHON T'yCTOTHI PEYHOH ceTH,
CTENEHN W XapakTepa HM3BWIMCTOCTH PEK; BCEX 3HAYMTENIFHBIX BOJIHBIX PYOeked M UX XapaKTEepUCTUK, B KaXKIOW
PEYHOI1 cHCTeMe IIaBHBIX PeK, IPUTOKOB PA3IMYHOM 3HAUMMOCTH; XapakTepa OeperoB 1 yCThEB PeK;
THAPOTEXHMYECKUX COOPYKCHHIA, epenpaB U UX XapaKTepUCTHKHU (puc. 54).

C 1enpo JIydIIero BBINEJICHHS TIaBHBIX OCOOCHHOCTEH ruaporpaduu paiioHa KapTorpadupoBaHus IEpen HadalloM
COCTaBJICHUS €€ 3JIEMEHTOB YCTAaHOBHUTH I'PaHUIIBI MPOCTUPAHHS OCHOBHOTO THIIAa Oepera Mops, ONpPEACIUTh INIaBHbIC
PEKH, UX UCTOKH U OCHOBHBIC IIPUTOKH, IIUPHHY PEK.

CocraBneHne 3JI€MEHTOB THAporpaduy HayaTh C OKPAcKH IUIOMIAZEH, 0003HAYAIONINX BOJHBIC MPOCTPAHCTBA. 3aTeM
HAHECTH COOPY)KCHHMSI, YCIOBHBIC 3HAKH KOTOPBIX MEPEKPHIBAIOT U300paskeHHsT 00BEKTOB THAPOTPa(UH, M BEIYCPTHTH
6eperoByto uHIIO Mopsi. [locie 3TOro mokaszaTh KpynmHbIE PEKH M, HAKOHEL, MEHEe 3HaUMMbIe 00BEKTHI, TIOTIEeKAIIHE
n300pakeHuto Ha kapTe. [locmemHUMH OTpabOTaTh MO MHCH COOCTBCHHBIX HAa3BAaHHHA M XapaKTEPUCTHKH OOBEKTOB
ruaporpaduu.

Puc. 54. I'enepanuzayus npu uzobpasicenuu s1eMeHmos 2uopozpaguu

[IpubpexxkHass moa oca MOps TOCTOSIHHasE M ONpeNeJICHHAs, OHa H300pakaeTcs CIUIONIHOW JuHWeH. JlnHws,
n3o0pakaronast Oeper MpoJiMBa, JODKHA UMETh Ha kapTe Toin Hy 0,1 mm. Ouepranus GeperoBoil JIMHUHM IIepeaTh ¢
MaKCHMaJIbHOH MOJpOOHOCTHIO, TIO3BOJISIONIEH N300pa3uTh OCOOEHHOCTH THIIAa Oepera M CTENEeHb ero M3pPEe3aHHOCTH.
O06001menne OeperoBoii JTMHUM MPOU3BOIUTD 32 CUET UCKIIIOUEHHS HanboJiee MEJIKUX ee U3TH00B, He BBIPAXKAIOIINXCS B
Mmacmitabe kapThl. [Ipy 3TOM COXpaHUTH U YETKO 0TOOPa3nTh Ha KapTe BCe JieTany OeperoBoii IMHHUH.

B HeoOX0qMMBIX ciIydasx i OMYCTUTh HEKOTOPOE YBEJIIMUEHHUE Pa3MEpOB OTACIBHBIX XapaKTepHBIX N3rHO0B OeperoBoi
JIMHUH, HO C 00s13aTeNIbHBIM COXpaHeHHeM Noao0us ux GopMbl. BeaudrHa cMeleHus IpH ATOM He JIOJDKHA TPEBbIIIATh
0,2...0,3 mm. Pexu mokasate ¢ mojpasjieieHreM o mupuHe. Pex amuHoN Ha kapte 1 cM u Oonee m ka3aTh Bce. Pekn
mmprHOH MeHee 20 M n300pa3uTh B oaHy auHUIO (Puc. 55), KpymHBIE peK U — IBYMS JTHHUSMH.



il

Puc. 55. Ilnowaonas pexa u nunetinvle npumoxu 00 (a) u nocne ( 6) evinoanenus cenepanuzayuu. B npoyecce
2eHepanu3ayuy nPouU3eeoeHa A8MoMamuiecKas 3aMeHa Y4acmKo8 NIOUWAOHbIX 00bEeKMO8, UMEIOWUX WUPUHY MeHee
00nyCmumou (8 MULTUMEMPAX HA KApme), Ha Y4ACKU TUHEUHbIX 00beKmos

Ipu u300pakeHUH MEePECHIXAIONINX PEK COOMIOATh MOCTEIEHHOCTh YTONIICHHS 3BEHbEB MPEPHIBUCTON JIMHUHU pycia,
IIpY 5TOM IO MEPE YTOJIICHUA 3BEHLEB MMOCTCIICHHO YBCINYUBACTCA U UX JJIMHA OT 0,5 MM B UCTOKE 10 2,0 MM B YCThE.
Bepera PCK, 1/1306pa>KaeM131x B BC JIMHUH, BBIYCPTUTH JIMHUAMU 0,1 MM. MICTOKH TJIaBHBIX PEK BBIUCPTUTH JIUHUAMU
tommuHou 0,15 MMm. [Ipu U300pakeHUU PeK MOJDKHA OBITH YETKO IepelaHa OTHOCHTENIbHAS M3BHIUCTOCTh PA3IHUHBIX
PEK MU OJHOM M TOM e PEKU Ha Pa3InYHbIX €€ YIacTKaX, COXPaHCHBI 0COOCHHOCTU (hopM H3THO0B (puc. 56). Menkue
XapaKTepHble N3rHObl, HEe BBhIpaXKaloIIMecs B MacliTade KapThl, I0Ka3aTh ¢ HEOOJNBIIUM YBEINYEHHEM HX pa3MepoB (B
npenenax 0,2...0,3 mm).

Puc. 56. Ilpumep eenepanuzayuu uzo6pasxicenus

Peaned aHa Mopst 0T0Opa3uTh OTMETKaMH IIyOMH W n3obaramu. OToOpaTh HanboJiee XapaKTepHble OTMETKH IIyOHH.
Bosee uacTo moanmcath OTMETKHM BONM3M Gepera Mops. OTMETKM TIIyOMH JaTh Ha | aM? B CIIEAYIONIEM KOJHYECTBE:
npu rayoune 1o 20 m — 10-15, rmy6xe 20 M — 5-10 oT-MeTok. Bee orMeTku ri1yOnH nmoanucaTh B LEJIbIX METPax, MpU
9TOM, €CII Ha KapTorpa)MuecKkoM MaTepHaie OTMETKH JaHbl ¢ TOYHOCThIO 110 0,1 M, TO 3HaUe€HHS UX OKPYIJIHTH JI0
HeNbIx MeTpoB. M300aThl Ha KapTe mpoBecTH 1o mmkane: 2, 5, 10, 20, 50. M3006atsel, pucyromue 00U CKIOH, TOIKHBI
OBITH COTJIAaCOBAaHBI MEXIY COOOM, a Takke C OTMETKaMHt IiTyOuH. [ljis yiydieHns: YnTaeMoCTH n300paxkeHus penbeda
JIHAa TIOMECTHUTh 3HAYEHUs U300aT.

Boanbie nyTn coobduienunsi. bposbl yepe3 pekn 0003HAYUTh TOJBKO TMOSICHUTEIBHOW MOAIMKCHIO, 3HAK JOPOTH B 3TOM
CiIydae He IpephIBaTh.

Ioanucu Ha3BaHUi 00BeKTOB ruaporpaduu

Ha xapTe moMecTuTh moamnucH COOCTBEHHBIX HA3BaHWK MPOJHBA, pek, 03€p. CoOCTBEHHBIC Ha3BaHUs TUApoTrpaduu, 3a
UCKIIIOUYEHHEM DPEK, MOMECTUTh Ha KapTy BMECTE C HOMEHKJIATYPHBIMH TEPMUHAMH, OINPEACISIONIMMH POJl 0OBEKTa.
[oamucu poxa oObekTa aTh B COKpalIeHHOH (opme; 0e3 COKpalleHHs JaTh NpH IOMNHCAX COOCTBEHHBIX Ha3BaHMH
OoupIINX 10 TUIOMAAN 00BbEeKTOB. HazBaHMe pek, MMEIoNNX Ha KapTe JIMHY 4 ¢M U Oouee, moanucarh Bee. HazBaHue
Oosiee KOPOTKHMX IIOMECTHTh C YYETOM HMX BaKHOCTH ISl JAHHOTO paiOHa, CTENEHW HArpy3kd KapThl APYTUMHA
ajeMeHTaMu U nognucsmu. [loanucu pasmectuts npumepHo yepes 10...15 cm.

IIpombInLIeHHBIE, CEJbCKOX03AICTBEHHBIE H CONUATBHO-KYJIbTYPHbIE 00bEKTHI

Ha xapTte noka3zatsb:

3aBOJIbI, (PaOPHKH; a3pOTOPTHI; TOPHOPa3padOTKH;



CKJIa/Ibl TOPIOYET0 M Ta3roJibAephl; KAUTAIBHBIE COOPYKEHUsI OALLIEHHOTO THIIA;
pazMoOCTaHIMN, TEICBU3HOHHBIC CTAHIUH.

[IpoMbINUICHHBIE, CENBCKOXO3SHCTBEHHBIE W COLMAIBHO-KYJIBTYPHBIE OOBEKTHI IOKa3aTh ¢ OTOOpoM. OOBEKTHI
HaHECTH, €CJIN OHHM PACIOJIOKEHBI HAa OKpPaWHaX HAcEJIEeHHBIX IMYHKTaX, a B HacCEJEHHBIX IMYyHKTaX MOKa3aTh HauOoJjee
KpYITHBIE.

HaceJieHHbIe MYHKTBI, SBISFOIINECS] OCHOBHBIM ITOKA3aTENEM CTEHNEHM OOXKHTOCTH M 3HAYMMOCTU TOTO WM HHOTO
paiioHa, 1300pa3uThk ¢ 0COO0H TIIATENEHOCTHIO. [IpaBMIIBHO M HATIIATHO OTOOPA3HTE:

OTHOCHUTEJIFHYIO T'yCTOTY PacIIONOKEHHS HACEICHHBIX ITyHKTOB HA MECTHOCTH C BBIACICHHEM BaXKHBIX U3 HHX;

THIT HACEJICHHOTO IyHKTa; BHEIIHEE OUePTaHHE, OOIIYI0 CHCTEMY IIIAHUPOBKH, MAarnCTPAJIbHBIC U TJIABHBIC YIIUIII;
00 XapakTep ¥ OTHOCHTEIBHYIO INIOTHOCTH 3aCTPOIKH, ()OPMY KBapTaJOB U UX OPHEHTUPOBKY.

Ha xapte 0T0Opa3uTh CIeAyIOIINE THITBI HACEICHHBIX TyHKTOB: TOPOJ, TOCEIKH CEIILCKOTO THMA. THITBI HACCICHHBIX
MYHKTOB M UX I'PaJalliy 110 YUCICHHOCTH JXUTENEH 0TOOpa3nuTh Ha KapTe HAaYepPTaHUEM U pa3MepoM MPHUPTOB,
MPUMEHSEMBIX JUIS IOIHUCEH X COOCTBEHHBIX Ha3BaHHI COTJIACHO TAOJIUIIE YCIIOBHBIX 3HAKOB.
[onuTHKO-aIMUHUCTPATUBHOE 3HAYCHUE HACEIEHHBIX IIyHKTOB 0TOOPA3UTh HAYepPTaHHEM U pa3MepOM IIPU(TOB
MOATNUCEN X Ha3BaHUI COTVIAaCHO TaOJIUIIE YCIOBHBIX 3HAKOB.

Hacenénnsle myHKTHI OApa3AeIUTh M0 KoauuecTBy xxkuteneil: ot 50 000 go 100 000 xwureneit ot 500 no 1000 xureneit
ot 100 mo 500 xureneit meree 100 xxurenei

Ha xapre noxasarts Bce HaceJICHHBIC MyHKTHI, H300paXEHHbBIE Ha KapTOrpaguIeckoM MaTepHuae, 10 KOTOpOMY OHa
COCTaBJIACTCA.

N3o0paxkeHne HaceneHHBIX MyHKTOB. Oco00oe BHIMaHKe 00pamnaTe Ha MIPABIWIBHYIO Nepeiady Ha KapTe X BHEIIHUX
OUYEepTaHHH, COXpaHEHHE OTHOCHTEIIFHOM BENNYMHBI IUIOIIAAH, @ TAK)KE Ha OTOOpa’KeHNEe OCHOBHBIX YEPT INIAHUPOBKH
1 00111ero xapakrepa 3actpoiku (puc. 57).

GUnischuie Kieingasten Mt
Phtetn <7 o0,

Puc.57. @pacmenm nnana xeapmana 2opooa 0o eHeparu3ayuu u nocie

Hanectr 00BeKTHI, SBISAIOMINECS XOPOLUIMMHI OPHEHTHPAMH WIH Ba>KHBIMHA B 9KOHOMHUYECKOM OTHOIICHUM;

M300pa3uTh MaruCTpaJIbHBIE W TJIaBHBIE YIUIBI, 3aTeM IPOYME; II0Ka3aTh BHYTPEHHIOI CTPYKTYpPY KBapTalloB;
0TpaboTaTh BHEITHUH KOHTYP HACEJICHHOTO ITyHKTA (pHC. 58).

Kgapraisl roposa n300pasuTs 3aMKHYTHIMH KOHTYypaMu ¢ (POHOBOM OKPacKoi MaJHMHOBOTO

nBera. KBapraibl MOCENIKOB CENBCKOTO THIIA M300pasuTh (UIypaMH M IOJIOCAMH YEPHOTO LIBETA, KOTOPBIE JOJDKHEI
nepeAaBaTs OOMMH XapakTep IUITAHHPOBKH M 3aCTPOHKH M300pa’kaeMbIX HACENEeHHBIX MYyHKTOB. lIpu m3o0pakeHHH
HACEJICHHBIX ITYHKTOB, K KOTOPBIM MOJXOIAT TOJIBKO TPYHTOBBIE JOPOTH, MATHCTPAIbHbIC YIINIB HE BBIIEIATS.
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Puc. 58. Hz06pasicenue keapmana Hacenrenno2o nynkma 00 u nocie 2eHepaIu3ayuu

YacTs 00bEKTOB H300pa3UTh YCIIOBHBIMHU 3HaukaMu (puc.59).

S

1:10000

1:1000

Puc. 59. Hzobpasicenue knaobuwa na kapme
Lo eenepanusayuu npuseoena niowads, nocie — yClo8Hblll 3HAYOK

IMoanucu Ha3BaHMIi HACEJIEHHBIX MYHKTOB

W300paxxeHuss HAaceNeHHBIX IIYHKTOB Ha KapTe CONPOBOJUTH HMOANMCAMHU O(HUIHMATIBHBIX Ha3BaHWH. Bum n pasmep
WpUQTOB I TOJIHCEH HA3BaHUH HACEIEHHBIX IIYHKTOB YCTAHOBHUTH B 3aBUCHMOCTH OT KOJIMYECTBA )KUTEJICH, UX THIIA
U TOJIMTUKO-aIMUHUCTPATUBHOI'O 3HAYEHUS B COOTBETCTBHM C YCTaHOBJICHHBIMM 0Opasnamu MPH(TOB MOAIMCEH,
JTAaHHBIX B TA0JIMIE YCIOBHBIX 3HAKOB.

Jloporu u 10poKHbIE COOPYKEHHS

Ha kapre noxasars:

JKEJIE3HYIO JIOPOTY; aBTOMOOMIIBHYIO IOPOTY C YCOBEPIIEHCTBOBAHHBIM ITOKPBITHEM, aBTOMOOMIIBHYIO JIOPOTY

C TIOKpBITHEM; aBTOMOOMJIBHBIE JIOPOrM 0€3 MOKpPBITHS, TPYHTOBBIE INPOCEIOYHBIE OPOTH, TOJIEBYIO M JIECHYIO,
HEMIEXOHYIO TPOILY; KeJIE3HOJOPOKHBIC CTAHIIUH.

Ipu n306paxkeHUN JOPOKHON CETU U IOPOKHBIX COOPYKEHUH HEOOXOANMO IIPaBHILHO M HATIAAHO OTOOPA3UTh:
OTHOCHUTEJIBHYIO TYCTOTY W KaueCTBEHHYIO XapaKTEPHCTHKY JOPOXKHON CETH; MECTOIIOJIOXKEHHE, KIIACC, COCTOSHHE U
KOH(HUTypannio Kaxaoi n3o0paxkaeMoit 10poruy;

JOPOTH, COSAUHAIONINE KpaTYaillinM IIyTeM 3HauuTelIbHbIC HAaCeJICHHbIC ITYHKTHI M IOPOTH BBICIIHX KJIACCOB;
nepeceyeHus AOPOr U MOJAXOAbI K HACENICHHBIM IIYHKTaM; TOPOXKHBIE COOPYKEHUS, XapaKTEePU3YIOIIHe TEXHUISCKYIO
OCHAIIEHHOCTH JIOPOT.



Joporu u300pa3uTh B OCJIEA0BATENFHOCTH OT BEICILIETO KJIacca K HU3IIEMY.

Yc0BHBIC 3HAKH JOPOKHBIX COOPYKEHHH, IPEPHIBAIOIIE H300pakeHHE TOPOTH, BEIYEPTHTh PaHbIIE YCIOBHOTO 3HAKA
camoii noporu. V3o0paxeHne NOpOr NOJDKHO OBITH YBSI3aHO C M300pakKeHHEM APYTHX JJIEMEHTOB MECTHOCTH. [lpm
n300paKeHUH JOPOT HEOOXOOMMO HYEeTKO OTOOpa3WTh WX IPSMOJIMHEHHBIE y4acTKH, (opMy IOBOPOTOB, MecCTa
nepeceyeHuss U OOBEKTHI Y JIOpOT, SIBISIOIIMECS OpHEeHTHpaMu. Eciu Ha KapTe HEBO3MOXHO pa3MECTHUTh JIBE
napajuleJIbHO MIYIIUe IOPOTH, TO CMENIAeTCs YCIOBHBIN 3HAK JIOpOrH 0ojiee HU3KOTo Kiacca (MeXAy HUMHU OCTaBHTh
mpocset 0,2...0,3 mm).

A6mMoMOOUNILHYI0 00PO2Y ¢ YCOBEPUIEHCHIBO6AHHBIM NOKPbLIMUeEM, TIOKa3aTh Bee. JJoporu HU3IIEero Kjiacca HAHECTH C
or6opom. [Ipu orOope B mepByIo ouepeib NoKa3aTh JOPOrH, COSTUHSIONINE 110 KpaTYalIlIuM pacCTOSHHUSAM HaceJICHHbIS
MYHKTHI, a TAK)Ke COSAMHSIONINE JOPOTH BBICIINX KiaccoB (puc . 60). lopory ¢ ycoBepIIEHCTBOBAaHHBIM IOKPHITHEM U
C MOKPBITHEM B HAaCEJICHHBIX IIYHKTaX ¢ KBapTaJbHON 3aCTPOMKON ITOKa3aTh YCIOBHBIM 3HAKOM YJIHILI.

2

Puc. 60. P50 eenepanusayuu. [Joposxcuas pasesiska npu uzoobpasicenuu 8 macwmadax 1 : 25 000 (a), 1 : 50 000 (6), 1 :
100 000 (8)

N3o00pakeHUst OPOr € TOKPBITHEM NpPU JJIMHE HE MEHEe 5 CM CONPOBOJHUTH MOIIMHCAMH HX TEXHUYECKHUX
XapaKTepUCTUK. B XxapakTepucTuke ykazaTh: AJsl JOPOr C MOKPHITMEM — IIMPHHA MO KPHITOM YacTH M MaTepual
MOKPBITUS | [IHPHHA BCEH JOPOTH ¢ 000YHHAMI, JUIS AOPOT 0€3 MOKPHITHS — MIHMPUHA MPOE3KEN JaCTH.

JlopoxHbie COOpY:KeHUS U UX XapaKTePUCTHKHU

%K JOPOKHBIX COOpy)KeHI/Iﬁ Ha KapTe 1nokKa3aTb MOCTEIL. MOCTBI, PacnioJIOKECHHBIC Ha JOpOorax C MOKPBITUEM, ITOKA3aTh C
mHB 20 M 1 6omee Bce, MOCTHI IUTMHON MeHee 20 M TI0Ka3aTh Yepe3 CYIIECTBEHHBIE MPEMATCTBHSA, a TAK)KE BaXKHBIC
JUTsl OpreHTHpoBanus. Ha kapTe y 3HaKOB MOCTOB JUTMHOH 20 M U 0oJiee TOMECTUTh TOJAIUCH MX XapaKTEPUCTUKH, B
KOTOpBIX yKa3aTh MaTepual OCTPOMKY, [JUIMHY U IUUPUHY IPOE3KEH 4aCTH MOCTa U IPY30I10bEMHOCTb.

Iloanucu gopor

N BbIXOJIa 3a pPAaMKYy JIMCTa KapThbl YCJIOBHBIX 3HAKOB OCHOBHBIX JJIA JaHHOTO paﬁOHa J0pOoT MOANHCHIBACTCA HX
HanpaBiieHue. [l yka3aHWs HamlpaBJICHHS Y BBIXOJA 3HAKa JKEIE3HOW JOpOTH W aBTOMOOWJIBHOH JOpOTH C
YCOBEPIIICHCTBOBAHHBIM TOKPBITHEM IOJAMUCATh COOCTBCHHOEC Ha3BaHHWE KpYyMHOro ropoja. HasBanwe nate B
MMEHUTENbHOM mazaexe. [Ipu 3ToM psaoM ¢ Ha3BaHUEM MOJ-MUCaTh PACCTOSTHUE OT BHYTPEHHEW paMKH JIMCTa J0
COOTBETCTBYIOLIETO ITYHKTA.



Peabed
IIpu nz00paxkennn penpeda Ha KapTe HEOOXOTUMO PABIIIBHO U HATIISTHO OTOOPA3HTh:
MOp(OJIOTHYECKIE OCOOCHHOCTH pa3IM4YHBIX THIOB penbeda; OCHOBHBIE (GOpMBI penbeda W CTENeHb WX

PAacUICHEHHOCTH; OCHOBHBIC OporpaduuecKue JUHUU U XapaKTepHbIe TOUKHU peiibeda (puc.6l).

Puc. 61. I'enepanuzayus monoepaghuuecxou kapma.

IToxa3aHbl TOPU30HTANU C BBICOTON cedeHHs 10 METpOB [0 BBINOJIHEHHUS I'eHepalu3aluu (a) U TOCie BBIOIHEHUS
ABTOMATHUYCCKOW BBIOOPKH M30JIMHUI C yd4eToM BBICOTHI ceucHus 20 merpoB (0). M3omuuuu yactuuHo ynaneHsl. Ha
KPYITHOMACIITa0HbIX TONorpadMueckux Kaprax penbed MokasbBaroT ¢ ceueHneM 2, 5 mwim 10 M, Ha MeJTKoMacITaOHbIX
—20, 50, 100 u 60ommee MeTpoB

Penped Ha KapTe M300pasuTh ropm3oHTAIAMH. 300paxenne penbeda IOMONHATH OTMETKAMH BBICOT XapaKTEPHBIX
TOYEK MECTHOCTH, MOIMHCAMH TOpu3OHTadeH. [ m300pakeHUs penbeda TOPU3OHTAISIMH IPUMECHHUTH OCHOBHBIC
BBICOTHI ceueHns 40 M. [ sydmield 9uTaeMOCTH M300paKeHHs pelbeda KKAYIO IATYI0 TOPU30HTaIh OCHOBHOTO
CEYCHUs YTOJCTUTH. J{OTONHUTENBHBIE TOPU30HTAIN TPOBOIAMUTH MPU BHICOTE CEUCHHS penbeda, paBHOU IOJIOBHHE
OCHOBHOTO. OHH IPUMEHSIOTCS:

JUIL OTOOpaXKEHHST XapaKTePHBIX (GopM penbeda; Uil H300pakeHus penbeda paBHIHHBIX YIaCTKOB, KOT/A 3aII0KCHHE
MeEXy OCHOBHBIMH TOPH30HTANIIME OyaeT 4 cM u Oojee

[Ipu n300pakeHnn penbeda TOPU3OHTAISIMU 0c000€ BHUMAaHHE OOPAaTUTh HA COXpaHCHHE TeoTrpauyecKoro momoous
ero ocHOBHBIX (opm. CocTaBiieHHE 3IIEMEHTOB peibeda Ha KapTe MPOU3BOMUTH ITyTeM O0TOOpa M 00o0meHus GhopMm
penbeda, MOKa3aHHBIX Ha OCHOBHOM KapTorpaduueckoMm marepuaine. /i mokaza otoOpaTh Hamboliee KpyMHbIE U
BaKHbIE (DOPMBI M XapaKTEePHBIE JICTAIH, a MEJIKHE, HECYIIECTBEHHbIE HCKIIIOUHUTb.

CocraBiieHHe JJIEMEHTOB pelibepa BBINOJHATH 0 y4acTKaM B IIpeleliaXx OTIeNbHBIX oporpaduueckux (opm.
[TnactuaHOCTh (OpM pelbeda nepeaarh CONpsIKEHHOCTBIO TOPU30HTANEH, T. €. KOKJIOMY HU3rH0y OJHOI TOpU30HTAIH
JIOJDKEH COOTBETCTBOBATh M3rMO COCE/IHEH rOPU30HTANIM, MHOTIa HECKOJIBKO BHJOM3MEeHeHHOU (hopmbl. Ha 3aMKHYThIX
TOPH30HTAIIAX, a TAK)KE HA M3TH0aX TOPU3OHTAICH B TeX MECTaX, TIe 3aTPYAHECHO ONpeAeTICHIE HAPaBICHUS CKJIOHOB,
CTaBHUTH yKa3aTEJH HAIPABICHUS CKaTOB (OCPTIITPUXH).

OTMeTKH BBICOT

Ha xapte BbIgenuTh Hanboliee XapaKTEpHBIE TOYKM MECTHOCTH — OTJEJIbHBIE TOPHI M XpeOThl, BEpIIMHBI XpeOTOB,
HU3MIME TOYKM BIAguH, 1oiuH. Ha 1 am ? nomectuts 10-15 oTMeTok BbICOT. IIOAIMHCH OTMETOK BBICOT BBLAAIONIUXCS
TOYEK MECTHOCTH B KOJIMUECTBE YETHIPEX-TIATH Ha JINCT BBIJEIUTH KPYITHBIM MIPH(TOM.

[oxamucu 3HaYeHUH TOPU3OHTAJEH MaTh B TAKOM KOJIMYECTBE M PAa3MECTHTh B COYETAHWU C OTMETKAMH BBICOT TOYEK
TaK, 9TOOBI MOYKHO JIETKO W OBICTPO ONPENETUTH BBHICOTY TOW WM WHON TOYKHM MECTHOCTH Ha JFOOOM YyJacTKe JINCTa
kapThl. B cpeanem Ha 1 am? nath 2—5 noanuceii ropusonTaneil. Ilpu pasMellieHun NOANKUCe# ropusoHTasei Bepx udp
JIOJDKEH OBITH HAIIPaBIIeH B CTOPOHY BO3BBIIICHUS CKJIOHA.

Ioanucu Ha3BaHMii 00HLEKTOB pesibeda

Ha xapre momecTuTh coOCTBEHHOE Ha3BaHME TOpHI. [loanuch Ha3BaHUS OTAEIBHON TOPHI MPUYPOYUTH K OTMETKAM
BBICOT M DACIIOJIOXKHTH CIipaBa OT OTMETKH. COOCTBEHHOE Ha3BaHHE JOJDKHO CONPOBOXKJIATHCS HOMEHKIIATYPHBIM
TEPMHHOM, OTIPEJIEISIONNM PO 00bEKTa, KOTOPOE AaTh B COKpaIIeHHOH (hopMme.

PacTurenbHbIi NOKPOB

Ha xapre noka3saTs cienyrouue BUIbl PACTUTENBHOCTU U FPYHTOB!

JpeBecHast paCTHTENIBLHOCTH (pHC. 62); KycTapHUKOBAasi paCTUTENILHOCTh; 00JI0TO; HACKAJIBLHBIE TPYHTHI (TIECKH);
TPABSIHUCTAsI PACTUTEIBHOCTD.

[Ipu n3006pakeHUH PACTUTEILHOCTH U TPYHTOB HEOOXOAMMO HATJIIAHO OTOOPA3HUTh: Pa3NUIHbIC THUITBI PACTUTEIFHOCTH
U TPYHTOB; TPaHULIbl PACTIPOCTPAHEHHS PACTUTEIBLHOCTU U TPYHTOB;



XapakTep pa3MEINEHHs M COOTHOIICHMS IUIOMAAEH pa3IMYHBIX BHIOB PAaCTUTEIBHOTO IOKPOBA M TPYHTOB M HX
0COOCHHOCTH.

PaznuuHble BUABI PacTUTEIHHOTO IOKPOBA M300pa3uTh (OHOBOH okpackoil. [lmomanw, KOTOpble HE BBRIPAXKAIOTCA B
MacmTabe KapThl, MOKa3aTh BHEMACIITAOHBIM YCIIOBHEIM 3HaKOM Oe3 (hOHOBOW Okpackd. Ha kxapTe pasimdHBIC BUABI
PacTUTENBHOCTH MOKa3aTh ¢ OKOHTYpPHBAaHHEM IYHKTHPOB IUIOIIAAEH MX HM300pa)KeHUs, 3a MCKIIOUCHHEM CIIydYacB,
KOrJla TpaHuIEeld y4acTKOB C pa3lIMYHBIMKA BUAAMH PAcCTUTENBHOIO MOKpOBa CIy)XKaT OOBEKTHI, H300pa)kaeMble
JIMHEHHBIMU YCJIOBHBIMH 3HaKaMu. KOHTYpBI y4aCTKOB pacTUTENBEHOTO MMOKPOBa 000OIINTH ¢ COXpaHEHHEM MOJI00HS UX
OuepTaHUH.

[ocne mpoBeneHusT yKa3aHHBIX pabOT COCTABUTH BBIYEPUCHHBIH OPUTHHAJ, MOCJIE YETrO0 MPUCTYIHUTh K U3TOTOBJICHHUIO
M3/1aTEeIbCKOTO OPUTHHANA KapThI.

Puc. 62. Jleca manot niowaou 00 (a) u nocie 8biNOIHEeHUS 2EHEPATUIAYUU MATbIX 00bekmos (0). Cmenenb marocmu
ONUHbL ONpedensemcst YCMaHo8IeHHOU 8 Napamempax 3a0a4u XapaxKmepucmurou

3.JIuteparypa
OcHoBHas:
40. Cwmaines, B. U. T'eone3ust ¢ ocHOBaMu KapTorpaduu M KapTorpapuueckoro 4epuyeHus : yueOHOe mocoOwe i
cpeaHero npodeccronangbHoro oopazosanus / B. M. CmaneB. — Mocksa : Mznarenscto FOpaiir, 2021. — 189 c.

— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

41. Makapos, K. H. Mmxenepnas reonesus: y4eOHHMK JUIs CpemHero mnpodeccroHanbsHoro obpasosanms / K. H.
MaxkapoB. — 2-e¢ u3a., ucnp. u gon. — Mocksa : UzmatensctBo IOpaiir, 2021. — 243 c. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

42. BoctpoknyToB, A. JI. OcHOBBI Tonorpaduu : y4eOHUK A CpeAHero mpodeccuoHanbHOro obpazosanus / A. JI.
BoctpoknyroB, B. H. Cynpyn, I'. B. llleByenko ; mon obOueit pepakiueid A. JI. BoctpokHytoBa. — MockBa :
WzmatensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anekTpoHHbIii // OOpa3oBarenbHas
wiatdopma FOpaiir [caiir]. — URL.: https://urait.ru/bcode/

IIepeuens pexomenryeMbix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 XKypunan «['eone3us u kaprorpadusi» http://geocartography.ru

Cemunapckoe 3ausitue Ne 2.8 (4 yaca)
Tema: « Buabl kaprorpadgupoBanus»

1. Bonpocsbl K 3aHSITHIO:

1.1 Bugs! kapT
1.2 ITpuHums! Knaccu(pUKaym


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

1.3 KapTorpadmdaeckie MaTeprabl, HCIOIB3yeMbIe B 3eMJICyCTPOICTBE B KaJacTpe
1.4 [lpyrue xaprorpaduaeckue mpon3BeICHIU

2.3aganue:
2.1 O3HakoMHTBCA C pa3HooOpaswmeM KapT (oOmereorpadudeckue, TeMaTHUECKHE, CIICIHalbHBIC), C KapTaMu
pasmuuHoii Temaruku («[Ipupoma», «Hacenenue», «IIpOMBIIIEHHOCTh M CEJBCKOE XO3SHCTBO», «IKOJIOTHS»,
«Pekpearmsar). IIpoBecTn aHanu3 WX COAEPKAHWS, 3amucaTh aHHOTAIMI0. CpaBHUTH C KapTaMH aIMUHHCTPAaTHBHO-

TEPPUTOPUANIBHOTO JEJICHUS TEPPUTOPUH.
Mamepuanvroe obecneuenue. TeMaTuuecKkue KapThl pa3HbIX PernoHOB (puc. 63—84).
Ykaszanue k evinonnenuio 3adanun

3anmcath Ha3BaHHUE KapThl. YKa3aTh MaciTad. PaccMoTpers obmereorpadudeckyio ocHOBY. OXapakTepH30BaTh

0CcOOCHHOCTH TEMaTHKHU KapThl. Kakue npupo/HbIe Wk COLUaIbHO-
9KOHOMHUYECKHE 00BEKThI H300paxkeHb! Ha Hel? Kakne kauecTBEeHHbIE WM KOJIMYECTBEHHBIE XapaKTEPUCTUKU 00BEKTOB
WK SBJICHUI IpUBEICHBI HAa HEi?

Kakue ycnoBHble 0003HAYCHHST M CIIOCOOBI KapTOrpaduveckoro H300paXeHHs HCHoiIb30BaHbl? MMerorcest u
TEKCTOBBIC, TAOINYHBIC TaHHBIE, TOMONTHUTEIIBHBIC KapThI, TPOQHIN, AUATPAMMBI | T. 11.7

JUitst pelueHust Kakux 3aad MOJKHO HCIIOIb30BaTh 3Ty KapTy? COCTaBUTh aHHOTALIMOHHOE OIMCAHKE KapT.

B uem mpenmytecTBO KapTorpaduueckoro MpeACTaBICHHs MaTeprala o CPABHEHHIO C OMUCATEIbHBIM U TaOIUIHBIM?
IpoBecTH CpaBHUTENBHBIN aHAIIM3 KAPT Pa3HOM TEMaTHKH.

CopmynupoBaTh BBIBOJIBI.

Tabnuma 6

CoOepoicanue kapm pasnuyHol MemMamuKu

['pynna kapt INe prcyHKa HazBanue kapThbl (OOBEKTHI [Tpouiecchl nnu sBICHUS
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Oxonuanue mabn. 6
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Puc. 63. Kapma mamepuxoe u oxearnos




Puc. 64. Kapma Eepaszuu

Temamuueckue Kapmbl

K TemMaTHdyeckuM OTHOCAT CIEAYIONIME KapThl: KIMMATHYECKHE, T'€OJIOTHYECKHE, METEOPOIOTHYECKHE |
KIIMMaTHYECKUE, THAPOJIOTNIECKUe, TOYBEHHbIE, OOTaHMUECKHE, 300reorpaduieckue, MeJuKo-Teorpaguieckue, KapTol
obmue Quznko-reorpauuecKue, KapThl OOIIECTBEHHBIX SBICHUH, KapThl HAyKH M KYJIbTYPbHI, OOCIY)KUBaHUS M
3[paBOOXPAaHEHUs, KapThl IOJUTHYECKHE W  IIOJUTHKO-aAMHHHUCTPATUBHBIE, HCTOPUYECKHE, COLMAIIbHBIC,
T€09KO0JIOTHYecKHe, SKOIOrHIecKre U Ap. YacTh TeMaTHUeCKUX KapT NpecTaBiIeHa HIKE.
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Puc. 65. I'uncomempuueckas xapma penvepa Esponeiickoii Poccuu
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Puc. 67. Tonoepaguueckasn kapma CILIA
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Puc. 68. Cpeonezooosvie memnepamypwi 6 mupe (no Lenvcuro u @apeneetimy)
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Puc. 69. Cpeonezodosvie memnepamypul uionst 6 Poccuu
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Puc. 70. Aepoxnumamuueckasn kapma parioHupo8anus 0asienus 6030yxa u 6empa
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Puc. 71. Hacmoma ecmpeuaemocmu mopruaoo 6 pasnuvix pecuonax CILIA
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Puc. 72. Monumopune 3acyxu 6 CILA (no oannvim na 24 aneaps 2012 200a)
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Puc. 73. Kapma cpeonezo006bix ocadkos 6o @panyuu
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Puc. 74. Pacnpedenenue ammocgepuvix ocadkos 8 patione ozepa batikan
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Puc. 76. Hzonunuu macnumno2o nois 3emau
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Total magnetic field strength, nT

Puc. 77. Hanpsscennocme MacHumno2o nous 3emau

Puc. 78. Hanpsisicennocmo epasumayuonnozo nojs 3emuu
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Puc. 79. Texmonuueckas nosuyusi meppumopuu (a), kapma
epasumayuontozo (b) u macHumnozo (8) noaeu Uzpauns
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Puc. 80. Kapma eenemuueckux 61006 nous eocmounou yacmu Poccuu
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Puc. 82. Jlecoycmpoumenvhas xapma




KAPTA PACTUTENBHOCTU POCCUHK

Puc. 83. Kapma pacmumenvrnocmu Poccuu
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Puc. 84. Jleca Poccuu u ux epanuyol
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Puc. 85. 300ze0epagpuueckas xapma Xaxaccuu
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Puc. 86. Kapma pacnpocmparenus s#CUB0MHBIX 1 OXOMHULLUX HPOMBICIO8




CrpaHel, rae Beinn oTMeyeHEl cayyan yymel ¢ 1970 no
1998 rog

[l FPervonbl, B KOTOpbIX YyMa BCTPEYARTCA Y KUBOTHEIX

Puc. 87. Apean pacnpocmpanenus uymol y 1100€il U HCUBOMHBIX

B 02- 05
06- 15
[ ]17-45

45-100
o o [ 125-320
13967 B 28.0- 900

Puc. 88. Apean bonesnu Jlaiima u xnewesozo snyegaruma
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Puc. 89. Kapma mopeosenu na Bruscnem Bocmoke
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Puc. 90. Cmanunepaockas bumea 8o epemsi Bmopoii mupoesoti eotinvl
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Puc. 92. Buibopwt 6 Bepxosnyro Pady Yxpaunwi
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Puc. 95. Dxonomuro-npomviuinennas kapma YkpauHol
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Puc. 96. Copoc cmounwix 600 6 pexu Mockogckou obracmu
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Puc. 97. Kapma 3aepssnenus nous Mockewi u [loomockogvs necmuyuoamu

@  KpynHbie MOpckue noprei
— — OcHoBHbIE MOPCKHME NYTH

Puc. 98. Heqpmsanoe 3aepssnenue Muposozo okeana



Puc. 99. Kapma docmonpumeuamenvrocmeti I peyuu

3.JIuteparypa

OcHoBHast:

43. Cmanes, B. U. T'eone3ust ¢ ocHoBamu Kaprorpaduu M KapTorpadMueckoro yepueHus : ydeOHOe mocoOHe st
cpenrero npodeccroHanbHOro oopasosanus / B. . Cmanes. — Mockga : U3narensctso FOpaiit, 2021. — 189 c.
— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

44. Makapos, K. H. MmxkeHepHas reomes3msi: y4eOHMK JJsl CpelHero mnpodeccroHaipHoro odpasosanus / K. H.
MakapoB. — 2-e u3a., ucnp. u gon. — Mocksa : M3nartensctBo IOpaiit, 2021. — 243 c¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

45. BoctpoknyToB, A. JI. OcHoBBI TOonorpaduu : yd4eOHHUK Il cpeHero npodeccruoHaibHoro oopasosanus / A. JI.
Boctpoxnytos, B. H. Cymnpyn, I'. B. llleBuenko ; mox obmeii pemakiueir A. JI. BoctpoknyroBa. — Mocksa :
WznmatensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anexkrponHslii / OOpa3oBaTenbHas
miatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/

Ilepeuens pexomeHnryembix IHTEpHET-pECYPCOB:
2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html

2.5 http://geo-book.ru/metposobia.htm
2.6 XKypuan «['eone3us u kaprorpadusi» http://geocartography.ru

CemuHnapckoe 3ansitue Ne 2.9 (4 yaca)
Tema: « KomnbslorepHasi kapTorpadgus»

1. Bonpocsl K 3aHATHIO!

1.3 KommbroTepHas kaprorpadus B CUCTEME HAyK U TEXHOJIOTHIA
1.4 Teoperndyeckne OCHOBHI KOMITBIOTEPHOW Kaprorpaduu

2.3aganmue:

2.1 HayuuTbcst paboTaTh C JIEKTPOHHOM KapTOW. BBINOIHUTE NpeiosKeHHbIE HUKE YIPAKHEHUSI.

Ynpascuenun. UtoObl y3HaTh BCioMoraTebHy0 HHQOopManuio 00 00beKTe, HY’)KHO HaBECTH Ha HEro Kypcop 1
KJIMKHYTb OJINH Pa3 JIeBOW KHOMKOW MbIIIH. Haj BEIOpaHHBIM 31aHHEM IOSIBUTCS HEOOJBIIOE BCILIBIBAIOIIEE OKHO, U B
JIEBOM YacTH caiiTa 3arpy3UTCs TONOIHATEIbHBIH HHYOPMALIMOHHBIH OJIOK.
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Puc. 100. Iouck ungpopmayuu 06 o6vexme na S1eKMPOHHOL Kapme

K HEeKoTOphIM 3/IaHMSM MOXKET OTCYTCTBOBAThb BCIIOMOrarelibHas nHdopmauus. B Takom ciydae npu KJiMKe Ha 3TOT
00BEKT HUYETO HE MPOM30HAET.

[lepemenienne Mo KapTe OCYLIECTBISIIOT B IBYX PEXHUMAX: «KypcOp» U «pyKay, BEIOpaB KOTO-pbIE, HEOOXOANMO 3aKaTh
JIEBYIO0 KHOIIKY MBIIIM B JIF000H 00MacTH KapThl M IepeMeniaTth KapTy B HEOOXoAuMble CTOpoHHI, puc. 100, a. Jlus
NepeMeIIeHHs 110 KapTe MOXKHO TaKXe MCII0JIb30BaTh CIIEIMAIbHBIA OJIOK HaJl MacmTaOHOW juHelkoi. HaxaTtue Ha
7r00y10 U3 KHOTIOK CO CTPESIKaMH IJIaBHO NIEPEMECTUT KapTy B BBIOPAaHHOM HAIpaBIICHUH.
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Puc. 101. Ilepemewgernue kapmol ¢ nomouvio Mol (@) U U3MeHeHue Macumaba Kapmol ¢ NOMOUbIO TuHelKu (0)


http://geo-book.ru/metposobia.htm
http://geocartography.ru/




W3mennts MacmTab Ha KapTe MOYKHO HECKOJIBKMMU criocoO0amu. OIMH U3 HUX — 3TO BOCIIONIB30BATHCS CIICITHATEHON
MacmTaOHOM TUHEHKOW B JIEBOW YaCTH MaHEH HHCTPYMeHTOB. Haso 3a-kaTh JIeBOM KHOIKOM MBI OETYHOK Ha
JTUHEHKe U MepeIBUHYTh €T0 Ha He0OXOAUMBIN ypoBeHb. CIBUT OETyHKa BBEPX YBEIMIHUT MAcCIITa0, €CIIH CABHHYTH €T0
BHU3, TO MacinTab ymenbmmrcs(puc. 101, 6).

Bparast KoJIeCHKO MBI, MOXKHO H3MEHUTH MaciiTab KapThl. BpalieHue kojecuka BBEpX yBEIHUUT MacliTao,
BpalleHne BHU3 — yMeHbmIaeT (puc. 102, a). UToObl yBEIMUUTH WM YMEHBIIUTh HEOOXOJUMYIO 001aCTh Ha KapTe,
MOJKHO BOCIIOJIb30BAThCs CIICIUATLHBIMUA HHCTPYMEHTAMU «Y BEJIMYUTE» U «Y MEHBIIUTHY. BRIOpaB HEOOXOTUMBII
PEXUM pabOTHI ¢ KAPTOH, HAJO 3a)KaTh JIEBYIO KHOIIKY MBILIM U 00BECTH HEOOXOIUMBIN Y4aCTOK Ha KapTe A0
MOSIBIICHUSI CTIeIHanbHON paMk (puc. 102, 6).
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Puc. 102. Usmenenue macuimabdba npou3gonvbHol 001acmu Kapmol

B mpaBoM HM)XHEM YTy OCHOBHOM KapThl MOXHO BBI3BaTh O030PHYIO KapTy, Ha)XaB Ha CICIHUATBHYIO KHOIKY «+».
Hcnonb3yst KIABUIIH «+» U «—», MOXKHO M3MEHHTh MACIITA0 KapThl, a HAXHMas HA CTPEIKH, MOXHO TEpPeIBUraTh
KapTy B HEOOXOIUMYIO CTOPOHY.

2.2 VI3mepeHue THHEHHBIX PACCTOSIHUI HA KapTe MOXKHO MPOU3BECTH C MOMOIIBIO THHEHKH. [ 3TOro Hamo BHIOPAThH
HHCTPYMEHT (JIMHEHKa», HABECTH Kypcop Ha JIO0YI0 TOYKY Ha KapTe U KIUKHYTH JIEBOM KHOMKOW MBIIIKH. 3aTeM
MEPEHECTH KypCOp Ha BTOPYIO WM KOHEYHYIO TOYKY H3MEpEHHS U KIMKHYTh JICBOW KHOIKOW eime pa3. Psgom c
MAHEJbI0 HHCTPYMEHTOB TOSBUTCS HEOOJIBIIIOE OKHO C pe3ysibTaTaMu u3MepeHuii (puc. 103).
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Puc. 103. Hzmepenue munelinbix paccmosHull Ha Kapme ¢ NOMOWbIO TUHEUKU



2.3 Jlnst u3MepeHust iona iy Jro00ro o0beKTa Ha KapTe He0OX0AMMO BBIOpaTh MHCTPYMEHT «l3Mepenue miomaam» u,
AQHAJIOTMYHO C U3MEPEHNEM JIMHEHHBIX PACCTOSHUM, HA4YaTh MTOCIEA0BATEIbHO BEIOMPATH TOUYKH BOKPYT TOTO OOBEKTA,
TUTOIIAIB KOTOPOTO HEOOXOANMO H3MepHTh. KiFoueBbie TOUKH ClIeayeT BEIOUpaTh TI0 9acoBOi cTpenke (puc. 104).
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Puc. 104. Usmepenue niowjaou o6vekmos
3.JIuteparypa
OcHoBHast:
46. Cwmaies, B. U. 'eomesnus ¢ ocHOBamMH KapTorpaduu W KapTorpapuuecKoro 4epuyeHus : ydeOHoe mocoOue it
cpemHero npodeccruoHansHOro odpasosanus / B. . CmaneB. — Mocksa : U3natensctBo FOpaiit, 2021. — 189 c.

— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

47. Makapos, K. H. MmxenepHas reozie3us: y4eOHHMK st cpemHero mpodeccroHanbHoro obpaszosanms / K. H.
MakapoB. — 2-e u3l., ucnp. u gon. — Mocksa : M3narensctBo [Opaiit, 2021. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

48. BoctpokHyToB, A. JI. OcHoBBI TOnorpaduu : yueOHHK Juisi cpeHero npogeccuoHanbHoro obpaszosanus / A. JI.
Boctpoxknytos, B. H. Cympys, I'. B. llleBuenko ; mox obmeii pemakmueir A. JI. BoctpokryToBa. — MockBsa :
UznarensctBo FOpaiit, 2021. — 196 ¢.— ISBN 978-5-534-01708-3. — Texkcr : anekrpoHHbIH / OOpa3oBaTenbHas
mwiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/

[lepeuens pexomenayeMbix UHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 Xypnan «[eones3us u kaprorpadus» http://geocartography.ru



http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

Cemunapckoe 3ansitue Ne 2,10 (4 uyaca)

Tema: « Texunueckoe odecreyeHne CO3AaHUA KapT»
1. Bonipochl K 3aHATHIO!

1.5 KowmmbrorepHast kKaprorpadus B CUCTEME HaYK M TEXHOJIOTHIA
1.6 Texuuueckoe obecrieueHue MPOLECCOB CO3AAHUS KapT

1.7 CneumanusupoBaHHbIE KapTOTrpa(uuecKre IporpaMMsbl

1.8 OcHOBHBIE 3Tambl ¥ COCOOBI KOMITBIOTEPHOTO CO3JaHuUs KapT

2.3aganue:

2.1 Co3pate paboumii (paiin. BrraepunBaHue DITPUXOBBIX 3JIEMEHTOB THIporpaguu U penseda mo pparMeHTy
KOHTYpPHOM KapThl
PaboTa nmpoBOAUTCS C LENBIO: 03HAKOMHUTHCS ¢ HHTEpdelicoM n pabOYNMH WHCTPYMEHTaMH Nporpammbl. M3ydnTts
MPUHLUIIBI BHITIOJIHEHUS] OCHOBHBIX OIEpalMii HaJl 0ObEKTaMH M MPHUHIMIIBI co3anus pabouero daitna. HayunTbes
YUTATh U BBIYEPUYMBATH AIEMEHTHI TUIporpadUuecKoil ceTn u penbeda.
«Penbed u ruaporpadus» BEIMEPTUTH OCHOBHBIE 3JIEMEHTHI pelibeda, YTONIIEHHYI0 TOPU30HTalb, BBIOJHHUTH
IMOAIMUCH TOPU3OHTAIH, 110 HAIIPABJICHUIO CKATOB IMOCTaABUTH 6epr111Tp1/1x1/1;
- BeruepTuth rugporpauecKyro ceTb, pEKH BBIIIOJIHUTH C IUIABHBIM YTOJIIEHHEM OT MCTOKA K YCTBIO.

5. 09.2070 PabGorma IN27

ImosTuLLIHEa rTuHuu 1,0 mna

ITIOITLLUIHE rTuHuL O, 5 pna

ol

- - 15 _nana
- 25 nna

Bbinornrurn: cm. 2p. K-11 HMearnoe T. H.
liposepurs:

Puc. 105 Obpasey ogpopmnenus pabomul

IMopsigok BeINOJIHEHHS] PAGOTHI

Cosaanue pabouero daiina, opopmiIcHUE paMKH.

1. OTKpBITH B MeHIO Daill HOBBIN TOKYMEHT.

Hactpouts Juist paboThl NaHeNn U 3a/1aTh HACTPOWKH aiina:

a) Ha nanenu ceoiticme yctanoBuTH:

-®opmMmat padoueii crpanumms — A4

-OpueHTanys CTpaHuIbl — KHIDKHAS

-Enunuie usmepeHust — MUJUTUMETPBI

0)BBINONHNTD NpuUA3Ky K cemKe W 3a1aTh W@z CETKM 4Yepe3 5 MM C MOMOIIBIO JHaJOroBOTO OKHA
Iapamempur/ Cemxka, 17151 3T0T0 B MeHIO Buo BbIOpaTh KOMaHIy

2. Hacrpotiiku/Y cTaHOBKA CETKU U IHHEHKH.

OTkpsITh H0Kep Jucnemuep 06vekmos ¢ IOMOILIBIO MEHIO MHCmMpPyMenmpl 1 CO31aTh B HEM CIIOH B CIEIyHOIIei
MOCJIEI0BATENbHOCTH:

- Pamka — pns odpopmireHUs paboTEI;

- Pacmp — nns pa3MeneHus pacTpoBOTO N300paKeHUS;

- Penvegh — nns BHINONHEHUS TOPU3OHTANIEN;

- @onu peku — 17151 BBIIOJIHEHNsSI PEKH B JBE THHUU;

- Pexu — 1114 BBINOJIHEHNS PEK B OJIHY JHHUIO.

3. B cnioe Pamka BbI IOJTHUTH TIOCTPOCHUE BHYTPEHHEH 1 BHEUIHEH pamMok TonmuHoi 0,5 MM 1 1 MM, OTCTYnHB OT
Kpast T1cTa 110 25 MM U 15 MM COOTBETCTBEHHO.

IToctpoenue pamok ocymiecTBiasiercs: ¢ noMolblo CemKku M UHCTPYMEHTA



IIpamoyzonvnuk. Tlocne akTUBHM3aIMM MHCTPYMEHTA CIICAYET IIEIKHYTh JICBOM KIIABUINEH MBHIM Ha CTPAHUIIE
JOKYMEHTA B MECTE MPUKPEILICHHS YI/Ia PAMKH H PACTAHYTh €€ B COOTBETCTBHH C HEOOXOMMMBINMIPA3MEPa MU (CM.
puc. 105). Ucnone3ys nanens céoiicme 00beKTa, 3a1aTh paMKaM HEOOXOIUMBIE TONIIIHEI JIMHAH.

4. BemonHUTh 0QOpMIICHHE paMOK MOINHCAMH, Kak moka3aHo Ha puc. 105. Crauama cremyer 3agaTh eIWHUIIBI
M3MEpEHUs MIpU(Ta — MATIIMETPHI,

KOTOpBIC HCIOIB3YIOTCA IIpH KapTorpadudeckoM depueHud. g sToro B MeHIO HMHcmpymenmpt BHIOUPAIOT
komaHny Ilapamempwst 1 B OTKPBIBIIMMCSA OJHOUMEHHOM JUalore, ciesa, B pasznene Padouee npocmpancmeo,
BeIOMpatoT mnozpasnen Tekcm, a cnpasa, B nyHkre Eounuuvt usmepenus no ymonuanuio, BBICTaBISIO T —
MWIIUMETPBL.

[anee, B pexxnMe, KOTla HUUETO HE BBIJENICHO, 33/1a10T HACTPOWKHY MIPU(Ta C TOMOIIBIO HHCTPYMEHTA

Texkcm:

- Haspanwue mpudra — Arial

- Haknon

- Kerenps 5MMm

5. epetsayTh cnoit Pamka va I'naguyto cmpanuyy v OTKIIIOYUTH CIIOH OT PeJaKTHPOBAHUS.

Buinonnenue penvedga.

1.B cnoit Pacmp MMIIOpTHPOBATEH PAaCTPOBYIO TIOMIIOKKY — (aitn Penvegh u zudpozpagus.

Pacmonoxuth pacTpoByIO MOUIOKKY CHMMETPUYHO IO JHCTY (0€3 CXKaTHA M PacTSDKEHHMS), 3aTEM OTKIIIOUUTD CIOH
0T peJaKTUPOBAHUS BO U30eXKaHUE €TO CABUIOB.

2. BeinonHuTk rpaduueckre HaCTPOHKH ISl BHITIOJIHEHUS! OCHOBHBIX JIEMEHTOB pelbeda.

B pexume, koria HUUEro He BBIIEICHO, 337aTh ¢ TOMOIIbI0 HHCTPYMEHTa Adpucu auanoroBoro okua Ilepo abpuca:
TomuuHy TMHUU —0,12 MM, IIBET — KPaCHO-KOPUYHEBBIH, CTUIIb JTUHUU — CIIJIOIIHAS JIMHUSL.

3.B cnoe Penbed BbIUEPTHTH OCHOBHBIE TOPU3OHTAIM MHCTPYMEHTOM besbe, Kaayro TOPU30HTAIb BHIYEPTHTH KaK
OTHEIBHBIA 00BeKT ToMmuHOM 0,12 MM.

4.BbIOTHATS PEAAKTUPOBAHNE W CIIIAKHBAHHUE y3JI0B TOPH3OHTANICH € MOMOIBIO HHCTpYMeHTa Dopma:

a) [ocne akTmBM3amMu MHCTpyMeHTa Popma NEBOH KIABHIIEH MBIIHN BBIACIUTh TOPH30HTANb, IO JICKAIIYIO
PEIaKTHPOBAHUIO;

6) B 3TOM ke peXnMe NOMETHTH BBIICICHHYIO T'OPH30HTAIb C IIOMOIUBIO GblOeIUMmMENbHOW pamku (C LEIbI0
OJTHOBPEMEHHOTO PEJaKTUPOBAHUS BCEH IPYIIIBI Y3JI0B TOPU3OHTAIIN);

B) Ha nanenu ceoiicmeé BBIIONHUTH KOMaH[Bl PENAaKTUPOBAHMS THUIOB Y3JI0B IMOCPEACTBOM H3MEHEHMS THUIIA
cerMenta. CHauana cieayeT BBINOJHUTH KoMmaHy IIpeobpasoeams nunuio 6 Kpugyilo, 3aTeM BBIIOJIHUTH
CrIIaXXMBaHUE Y3JI0B ¢ TMoOMoIIblo KoMaHj Coenams y3zen nepezuoom, Cenadums yzon, Coenamsv y3en
CUMMEMPUYHBIM.

OTH KOMaH/Ibl MOKHO BBI3BaTh U C IOMOILBIO KOHMEKCMHO20 MeHI0. JJOTIONHUTENbHOE peJakTupoBaHue HOopMbl
TOPU30HTATH OCYIIECTBIISIETCS Takke IPHU HCIONb30BaHHM MHCTpyMeHTa @opma , 31eCh MOXHO BBIJICITUTH
CJI/TyIOIIHE TIPHEMBI:

-[lepemenienne y3510B KypcopoM MBIIIH;

- Moan¢ukanyst KpUBH3HBI CETMEHTA MOCPEACTBOM M3MEHEHUS JUTMHBI YIIPABIISIONIeH INHAH Y3I1a;

- Ynanenue win 100aBieHNe HOBBIX y37I0B. JIeBOW KiIaBHIIEH MBIIIM yKa3bIBAIOT MOJIOXKEHHE Y371 M BBIOIHSIIOT
KomaHny Jobasums y3en v Yoanums y3en . Y3ed MOXKHO yIAATh WA JOOABUTH M C TIOMOIIBIO ABOMHOTO
LIEJTYKa JIEBOM KIIaBUIIEH MBILLH.

5. BBINOTHNTH AOMOIHMUTENBHYIO TOpHU30HTaNb TomuuHOM 0,12 MM M 3amaTh e CTWIb — HpEepHIBUCTAs JHMHUSA
JUIMHOH 5 MM ¢ mpoMexyTkoM 1 mm. [[ng aToro ciemyeT co3naTh HOBBIM CTHIIb JM HHH B JUAJIOTOBOM OKHE
H3menump cmunb, KOTOpOE OTKphIBaeTCs uepes auaior Ilepo adpuca c noMouisio KoMaHasl M3menums cmuns

- [IpocTaBuTh Oepr IWTPUXH IO HAPABJIEHUSAM CKaTOB CKIOHOB. [limHa Geprurtpuxa — 1 MM.

6. BbINOMHUT yTONIIEHHBIE TOpU30OHTANW. JIJIsi 3TOr0 Ka)JIOW MSTOM TOPU3OHTAIM CIEAyeT 3a/aTh TOJIIUHY
Jmann 0,25MM.

7. Tlomnmcare TOpU30HTANH, UCIOIB3YSI MHHCTpYMEHT Texcm

- Jlns moamucy ucnosp3oBath WpudT — Arial ( HaKIIOH), Kerib — 3 MM.

- [oanucs nmocTaBuTH B pa3pbiBe TOPU30HTAIN OCHOBAaHMEM B CTOPOHY IOHIXKEHUs peibeda (cM. moapass. 1.6).

8. ®dparMeHT roOpH30HTAIM MOXKHO YNAIUTh C MOMOIIBI0 MHCTpYMeHTa Jlacmuk, KOTOPBIA SBISIETCS YacThIO
TpyNIbl HHCTpyMeHTa Oopeska

9. OTKJIIOYHTH CJI0H OT PeAaKTHPOBAHMS

Buinoanenue zuopozpaguu.

1.3amate rpaduyeckue HACTPOUWKH: ToNMIUHA TMHUU — 0,1 MM, IIBET — CUHMIA, CTHJIb — CIJIONTHAS JINHUS.

2. B cioe ®oH peky BBITIOJHHUTD JIECMEHTHI PEKH B CIICAYIOIIEM MOPSIIKE:

- BrruepTuts OeperoByro JUHUIO ITTABHOW PEKH (B BE IMHUN) B BUJE 3aMKHYTOTO KOHTYPA;

- OCTpOB BBIYEPTHUTH KaK 3aMKHYTHIH KOHTYp U 33JaTh €My 3aJIMBKY OEJIOro IBeTa;

- 3a/1aTh 3aJMBKY PEKH CBETJIO-CHHETO IBETA;

- OTKJTIOYUTH CIOH OT pelaKTHPOBAHHS.

- AKTHBH3MpOBaTh CIOM Pexu W BBIUEPTHTH OCTAIBHBIE 3JIEMEHTHI Truaporpaduyeckoi ceru. CHavana
BBITIOJHSIOTCS TJIaBHBIE PEKH, 3aT€M HMX NPUTOKH. Kakaylo peky M KakAbli NPUTOK CJedyeT BhIYEpPUMBATH KaK
OTZEJbHBINH OOBEKT.



- BeimonHKT criuakuBaHue y310B HHCTpyMEHTOM @Popma .
- BeImosHUTE TOCTENEHHOE YTONIIEHHE PEK OT MCTOKA K YCTBIO, [UISL 3TOTO CJIEAYET Pa3OUTh PEUK Ha HECKOIBKO
00BEKTOB (KaK IMOKa3aHO Ha IIOJJIOKKE)C MOMOIIbI0 HHCTpyMeHTa @opma u koMaHasl Cromams Kpueyro. 3anath
KaXIOMy 00BEKTY ImocienoBaTe’abHo Tommuny Juanu oT 0,1 10 0, 5 MM (c marom 0,1 Mm).
UtoOBI pa3duTh peuky Ha HECKOIBKO OOBEKTOB, HEOOXOINMO !
a) AKTHBH3UPOBATh HHCTPYMEHT Popma M MOJABECTH Kypcop K y3IIy PEKH, Iie TPEAIoNaracTcsi Caenarb pasphiB.
Koraa kypcop mpumer Bua OoJbLION YEpHOH CTPEJKH, IMICNKHYTH JIEBOW KJIABUIIEH MBIIIM, HA MECTE LIeTYKa
MOSIBUTCS YePHBII KBaApaTHBIN MapKep. 3aTeM Ha naHelu C60UCHE, CTABILCH aKTUBHOM, BBIITOIHUTD
koMaHay Cnomams Kpugyio |
6) B meHto Ynopadouums BeINONHUTE KOMaHAY Pazvedunums kpueas .
B pesynbrare peka Oyzer mojeneHa Ha JiBa 00BbEKTa, OIHOMY M3 KOTOPBIX CIIEIyeT MPHUCBOUTH HEOOXOIUMYIO
TOJIIMHY JUHUH. [lasiee oTAeNbHbIE YacTH PEKH (Pa3HOM TONIIMHBI) CIEAyeT BBIICIUTh U CTPYIITUPOBATH C IIOMOILb
10 KoMaHap! Cepynnuposams, pacnoloKCHHON HA HAHeIU C6OICME VTN B MEH 10 Ynopaoouums
- Beueptuts pamMKy oGhOpMIIEHUS, OTpaHWYMBAIONIYI0 M300pakeHHE (pparMeHTa KapThl, CIUIONIHOM JIMHUEH
YEPHOTro 1BeTa, ToMIUHON 0,7 MM.
- OTKIIIOYUTH OT BUANMOCTH clioit Pacmp c momombto nokepa Jucnemuep 06vexkmos.
- CoxpaHUTh CO3aHHBIN (ailn B paboueii mamke rpymisl.

3.JIuteparypa
OcHoBHas:
49. Cwmanes, B. 1. T'eone3ust ¢ ocHOBaMH KapTorpaguu U KapTorpaduueckoro YyepyeHus : yueOHOoe Mocooue st
cpenHero mpodeccnoHaIbHOr0 oopa3osanus / B. M. CmaneB. — Mocksa : M3matensctBo HOpaiit, 2021. — 189

c.— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

50. Makapos, K. H. mxeHepHas reome3us: y4eOHHK Ui cpemHero mnpodeccuonansHoro obpasoBanms / K. H.
MaxkapoB. — 2-¢ u3z., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

51. BoctpokuytoB, A. JI. OcHOBBI Tonorpaduy : yueOHHUK [UIsi CpeTHero npodeccuoHanbHoro oopaszosanus / A. JI.
Boctpoxnytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeit penakiueit A. JI. BoctpoknyToBa. — Mocksa :
UznatensctBo IOpaiit, 2021. — 196 c— ISBN 978-5-534-01708-3. — TekcT : 3IeKTpOHHBIH //
O6pasoBarensHas mwiatdopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/

Ilepeuens pexkoMeHyeMbIX MHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 XKypnan «I'eone3us u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ansitue Ne 2.11 (4 yaca)
Tema: « Tonorpaguyeckne KapThl U IIAHBI»

1. Bonipochl K 3aHATHIO!

1.1 Monsarue o kapte. OOUINE CBEACHUSI
1.2 MacmraObl TonorpaMuecKux IiaHoB ¥ KapT
1.3 YcnoBHbIE 3HAKH IJIAHOB U KapT
1.4 Homenknarypa Tonorpaduieckux KapT

PaboTa B MajbIX rpymnmax — 3TO OJJHA U3 CaMbIX MOIYJSPHBIX CTPATErHid, TaK KaKk OHA JJaeT BCEM CTYJCHTaM
BO3MO)KHOCTb y4acTBOBaThb B pabOTe, MPAKTHKOBATh HABBIKM COTPYJHHYECTBA, MEXJIMYHOCTHOIO OOmIeHHus (B
YaCTHOCTH, YMEHHE aKTHBHO CIIyIIaTh, BEIPAOaTHIBATh 00IIEee MHEHHE, pa3peniaTh BO3HUKAIOIINE PAa3HOTJIACHS).

2.3aganue:

2.1 OTBETHUTD Ha ClIEYIOIIKE BOIPOCHL:

- Uto Takoe kapra, riaH?

- Uem kapTa OTIUYAETCS OT KOCMOCHUMKA?

- Uro Takoe kocMoKkapTa?

- Kakue ypoBHUM NpOCTPaHCTBEHHOI'O 0XBaTa BO3MOXKHBI B KapTax?


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

- Kto u anst xakux 1ieneit HCmosp3yeT KapThl Pa3IUgHOTO IPOCTPAHCTBEHHOTO OXBaTa?
- Kaxne 00BEKTHI 1 SBJICHUS XapaKTEePHBI U KapT Pa3TUIHON TeMaTuKu?
- [TocTaBbTe B HY)KHOM TOCJICIOBATEILHOCTH CJIOBA: paiioH, PETHOH, IJIAHETa, TOPOJI, CTPaHa, IITaT, 00JIaCTh.

2.2 HazBaTtb criepyroniye Macraosbl:
1:25;1:50;1:100,1:500;1:1000;1:2000,1:25000, 1:50000; 1 : 100000, 1: 200 000; 1 : 300000, 1 :

500000, 1 : 500000, 1 : 1000000 1 : 5 000 000

2.3 PaccunraTh, BO CKOJIBKO pa3 pacCTOSHIE HAa MECTHOCTH OOJIBIIE PacCTOSHUS Ha Kapte rpu MacmTabe 1 : 1000; 1
210000 ?

2.4 3aMeHNTh IMEHOBAaHHBIN MacIITa0 YNCICHHBIM:

BlecMScem;Blem50m; Bl ecm250 m; B 1 cm 3 km; B 1 cm 500 km.

2.5 Onpenenute MaciTab KapThl, eciii 5 cM Ha Kapte cooTBercTByoT 1, 10, 100 kxm?

2.6 JlaTh Ka4eCTBEHHYIO ¥ KOJIMYCCTBEHHYIO OLICHKY MaciuTady kapT ¢ puc. 104.

2.7 HaiiTi 4yuCIICHHBIC MACIITAOBI JJIs CICAYIOIINX HUMCHOBAHHBIX:
Blem—Im;Blem—10m;B1 ecM—100M; B 1 cm — 1 kMm;

BlemMm—5m;Blem—50M;B1 cMm—500M; B 1 cM— 5 kM.

2.8 OmpenenuTh, 4eMy paBHBI PACCTOSHHS HA MECTHOCTH, €CITH:

a) Ha Kapte mMacmraba | : 10 000 onm cnemyromue: 2,15 cm; 3,75 em; 7,54 cm; 10,62 cm; 15,91 cm; 26,8 mm; 45,8

MM; 63,4 mM; 88,8 MM
B)Ha kapte MacmTada 1 : 500 000 onu cnenmyromue: 4,8 mm; 14,4 mm; 23,1 mm; 43,8 mm; 76,9 mm; 4,9 em; 5,7 em;

23,4 cm; 42,6 cm; 93,5 eMm.
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Puc. 106. Kapma Northampton Square

2.9 Omnpexnenuth NpeAeIbHYI0 TOYHOCTH clieayromux Macimrados: 1: 100; 1: 5000; 1: 10 000; 1: 200 000; 1: 500

000; 1: 500; 1: 2000; 1: 25 000; 1: 100 000; 1: 1 000 000
[IpenenbHON TOYHOCTHIO MacmITaba Ha3bIBAIOT JUIMHY OTpPE3Ka Ha MECTHOCTH, KOTOpas Ha Kap-T€ COOTBETCTBYET



orpesky B 0,1 Mm.

2.10 Ompenenuth MacIITaObl KapT, €CIIK TpeAeIbHas TOYHOCTh paBHa 5 M; 10 m; 50 M; 2,5 kM; 5 kM; 10 kM.

2.11 Kakue KapThl Ha3BIBAIOTCS IDIAHAMH, KPYITHOMACIITAOHBIMH, CPEAHEMACIITA0HBIMI H MEIKOMACIITa0HBIMHU?
Crenareb BEIBOJIBL.

3.JIutepatypa

OcHoBHas:

52. Cwmanes, B. 1. I'eone3nst ¢ ocHoBamu Kaprorpadguu U KapTorpaguyeckoro uyep4eHus : yueOHoe nocoodue Juis
cpenHero npodeccuonaibHOro oopasosanus / B. . CmaneB. — Mocksa : M3marensctBo HOpaiit, 2021. — 189
c.— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

53. Maxkapos, K. H. UmxenepHas reozmesust: yuyeOHMK aisl cpeanero npodeccronansHoro obpaszosanust / K. H.
MaxkapoB. — 2-e u3z., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

54. BoctpoknyToB, A. JI. OcHOBHI Tomorpaduu : yaeOHUK Uil CpeaHero npodeccruonanrsHoro odpasoBanms / A. JI.
Boctpoxnaytos, B. H. Cynpys, I'. B. IlleBuenko ; nox obmeit pemakuueii A. JI. BocrpokayToBa. — MoCKBa :
WMznmatensctBo IOpaitr, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekct : »IeKTpOHHBIH //
O6pasosarenbHas miathpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/

Ilepeuens pexomenyembix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 Kypnan «I'eone3us u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ansitue Ne 2.12 (4 yaca)
Tema: « Tonorpadguyeckne KapThl U IVIAHBI»

1. Bonipochl K 3aHATHIO!

1.1 INousiThe 0 Tonorpadguvyeckoil cbeMke.
1.2 Bupp! Tonorpaguyeckux CbEMOK MECTHOCTH
1.3 3anmaun, pemaemsle 10 TONoOrpaguyIecKuM KapTaM | IJIaHaM

2.3ananmue:

2.1 OTBeTHTH HA CIEAYIOIINE BOMPOCHL:

UYro takoe Tonorpaduueckuil IiaH U Tonorpagpudeckas kapra? B uem ux cXoAcTBO U paznnuue?

Uro Ha3BIBaeTCA MACIITA0OM M KaK OH BBIpaxkaeTcsi? UTo Ha3bIBAIOT IpeAeTIbHOI TOYHOCTHIO MaciTaba? YKaKuTe
npeaensHyo TOYHOCTh MaciuTados 1:10000 u 1:1000.

2.2 HayuuTbcst I3MEpATH JUTMHBI U TUTOIAH 0OBEKTOB MO KapTaM.

[ u3MepeHns IpsSIMOIMHEHHBIX OTPE3KOB MCHONB3YIOT IUPKYIb U JMHEHKY. Vbl UPKYIsS yCTaHABJIMBAIOT IO
MacmTaly W, HE M3MEHSS pacTBOpa, OTCUUTHIBAIOT PACCTOSHHE MEXAY KpalHMMH Toukamu. V3amepenue
KPHUBOJIMHEHHBIX OTPE3KOB IPOU3BOJAT ITyTEM IIOCIIEIOBATENHLHOTO OTIOXKEHHS «IIara OUPKYJIS, 3aBHUCSIIET0 OT
CTETNeHN M3BWJIMCTOCTH JIMHHUU. B TOJIEBBIX YCIIOBHUAX JOMYCTUM CHOCO0O BIaXKHOW HUTKH.

Jpyrum crmocoboMm SBIIETCS HW3MEpPEHHE pPAacCTOSHHS C IOMOINBIO KypBHMETpa, KOTOPBIH MPOKATHIBAIOT IIO
n3MepseMoii TuHuK. [lomydeHHbI pe3yapTaT (B CAHTUMETPAX) YMHOXKAIOT Ha BETMYUHY MaclTada JaHHOW KapThl.
B snexTpoHHOM BapuaHTe KapT BO3MOKHO aBTOMAaTHYECKOE OIPE/eNeHUE PACCTOSTHUN ITyTeM (UKCAIlMH KpaHNX
TOYEK.

ITo xapTe OOBIYHO H3MEPSIOT KpaT4ailliee PacCTOSHUE MEXIy IyHKTaMH, B TO BpeMs KakK peaybHBIA penbed
(XONMBI, TOPBI) BHOCUT KOPPEKTHBBL J[g WX ydeTa HpH BBIYMCICHHHM PACCTOSHHUH HCIIONB3YIOT TOMPAaBOYHBIN
KO3 (UIKEHT, Ha KOTOPBIil YMHOXKAIOT PACUETHBIH pe3ynbTar (Tadm. 8).

L=1xk,

roe L — uckomoe paccrosiHue; | — paccTosiHEe, ONpeneneHHoe Mo Kaprte; K — mompaBo4HBIl KO3 dHIKEHT,
oTpaxaromui penbed 1 MacuITad KapThl.


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

Tabuuma 8

Honpasounviii ko3 Puyuenm

IMonpaBounsit kKo3hurrert K
[MecTHOCTD Macmrrab
1 : 50 000 1 : 100 000 1:200 000
ropHast 1,15 1,2 1,25
X OJIMUCTAS 1,05 1,1 1,15
[pPaBHHHHAS 1,00 1,0 1,05

2.3 HUcnonp3ys THHEHKY U MOTPaBOYHBIN KO3 GUIHEHT, HAUTH PACCTOSHUE TI0 MPSIMOI MEXITy IByMS ITyHKTaMHU
o kapte (puc. 119) (1 : 100 000):

a) r. Munas — r. Benenus ; 6) r. Pum — r. Can-Mapwuso; B) T. Pum — 1. Typun; r) r. Heanons — r. Munan

2.4 Onpenenuth pacCTOSHUSI MEKITY STHMH Ke MYHKTAMH C TIOMOIIBIO IIUPKYJIISI-U3MEPHUTEIS, €CIIU «IIIary IUPKYJIsi
— 5 MM; 4 MmyM; 3 M.

2.5 PaccunTarth mpuMepHoe BpeMsi B ITyTH MPU CKOPOCTH npoaBrxkeHus 80 km/uac.

2.6 Tlo xapram ['MIC-Tomck, T'MC-HoBocubupck, 'MC-KeMepoBo U3MEpHTh paCCTOSTHHE OT IIEHTPA JI0 a3pOIopTa,
JIO PEKH, 10 KPYITHOTO NPOMBIIIICHHOTO MPEIIPHSTHSL.
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Puc. 107. Kapma Hmanuu

2.7 Ompenenuth MacmTab IUTOMAaN s KapT ciaexyromux MacmTabos 1 : 100, 1 : 2000, 1 : 10 000, 1 : 25000, 1 :
500 000, 1 : 1 000 000.

Brinonnenue 3aganus:

IMpu macwrabe 1 : 10 000, maciuTa6 miomaneii 6yaer (1)2: (10 000)2 =1 : 100 000 000. Eciiu yuects, uto B 1 ra 10
000 M%, ToB 1 kM — 100 ra u B 1 cM? — 1 ra. D10 3Ha4uT, uT0 B | cM? KapThl HaXoAuTCs | ra HA MECTHOCTH.

2.8 BbI4HCIMTB IIOMIAIL 00BEKTOB, €ciu 1o kapTe Macitaba 1 : 1000 onu pasusr: 20 cM?, 40 Mm?, 50 cm?.

2.9 Ucnonp3ys rpaduuecKuii crocod U najaeTky , BRIYUCIUTH IUIOIMAAN YKa3aHHBIX 00BEKTOB. Y4eCTh, YTO Ha KapTe
IUIOIA/Ib yYacTKa pa30UBaIOT HA MPOCTEHIIINE reOMeTpruIecKrue GUrypsl (MPSIMOYTOJbHHUKH, TPATICIIUH,
TPEYTOJILHUKH H JP.), KOTOPhIE CYMMHUPVIOT.

I'paduyecknii cnocod

S tpeyronpauka = 0,5 x AB x CH

S mpsiMoyronbHUKa = ab S kBanpara = a
S tpanenuu = 0,5 x (AD + BC) x BH
Ipumenenne nanerku. [lanerka — npo3payHas HaKJIaJKa Ha KapTy, pacuepyeHHas: Ha KBaJIPaTHUKKU U3BECTHOTO
pasmepa (Hanpumep, Ha | cm?). TlaneTky Hak/IaAbIBAOT HA COOTBETCTBYIONIMI KOHTYP H MOJICYUTHIBAKOT YUCIIO

TTOJTHBIX W HEIIOJIHBIX KBAIPATHKOB. Hemonusie KBaJIpaTUKW CUUTAIOT IO ABA-TPH 3a OAWH. 3Has MaCIlITa6,

2

BBIYHCISIOT PEATBHYO TUIOIIAIs Ha MecTHOCTH (puc. 108).
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Puc. 108. Yuacmox na kapme (a) u usmepenue e2o niowadu naiemkoiu (6)

3.JIuteparypa

OcHoBHas:

55. Cwmanes, B. U. T'eones3ns ¢ ocHoBamMu KapTorpaduu u kKapTorpad@uaeckoro yepyeHus : yaeOHOe TocoOue Ui
cpensero npodeccuonaabHOro oopasopanus / B. M. CmaneB. — Mocksa : M3narensctBo HOpaiit, 2021. — 189
c. — ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

56. Makapos, K. H. MmxenepHas reomesus: y4eOHHK sl CpeaHero mpodeccronaabHoro oopasosanus / K. H.
MakapoB. — 2-e u3., ucnp. u jgon. — Mocksa : U3znatensctBo IOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

57. BocrpoknytoB, A. JI. OcHoBbI Tonorpaduy : yueOHHUK Jist cpeHero npogdeccuoHanbHoro obpazosanus / A. JI.
Boctpoxnytos, B. H. CynpyH, I'. B. llleBuenko ; moxn oOmeit pexakuueii A. JI. BocrpokayToBa. — MoOCKBa :
WznmatensctBo IOpaitr, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekct : ANeKTpOHHBIH //
O6pazoBarensHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/

Ilepeuens pexomenyembix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 XKypnan «I'eome3us u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ansitue Ne 2,13 (4 yaca)
Tema: « @oToTonorpadpuieckne CbeMKH»
1. Borpocs! K 3aHATHIO!
1.1 Bugs! poTorpaMMETpHIECKHUX CHEMOK

1.2 Aspodorocremka
1.3 AspodorocHnMok 1 kapTa. UX oTIMuue u CXOJACTBO

2.3aganmue:


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

2.1 OTBETUTH HA CEAYIONINE BOIIPOCHI:
- Kak xmaccuduimpyroT mMeTtonsl Tomorpaduyueckoil cheMkn? KakoBBI TpHUHIMIHAIBHBIE OCOOCHHOCTH
OCHOBHBIX METO/IOB CheMKH? YKa)XHTe 00JIACTH IPUMEHEHHUS Pa3IMIHBIX METOIOB ChEMKH.

- Kakne mnpuOOpel NPUMEHSIOT NPU TEOJONUTHOW (TOPH3OHTAIBHON) CHhEMKE M KaKyl0 COCTaBIISIOT
MOJIEBYIO JoKyMeHTanuio? HazoBuTe criocoObl CheMKH 3JIEMEHTOB CUTyalui. MOKHO JIU ITPU TEOJOIUTHOH CheMKe
OIIPEJICTIATh PACCTOSHUS 110 HUTSIHOMY JajibHOMEpY?

- Kakne npuOopsl NPUMEHSIOT NPH TAXEOMETPUUECKOH CHhEMKE M KaKyl COCTAaBIISIIOT MOJIEBYIO
IokyMeHTaruio? YeM oTingaeTcss abpruc TaXeOMETPHUIECKOH 0T abprica TEOTONUTHON CHEMKHU?

- KakoB mopsimok paGoThl Ha CTaHIMM IPH TaxeoMeTpUYecKod cheMke? Kak BEIMHCISIOT MPEBBILICHUS
PEedHBIX TOYEK OTHOCHTENBHO CTAHIIMH M MX OTMETKH?

- Kakue BuIBI CHEMOYHOTrO OOOCHOBAaHHS INPUMEHAIOT IPH TaXxeoMETpH4ecKoil chemke? Ilpuenure
cpopMynLI JUIsL BEIYUCIICHUS IOITYCTUMBIX HEBS3OK.

Kakne mpuOopsl NPUMEHSIOT NPH BEPTHUKAJILHOM CheMKe (HMBEIMPOBAHUHM MOBEPXHOCTH) M KaKylo
COCTaBJIAIOT IOJIEBYIO JOKyMeHTaluo? OnuinnuTe METOAMKY pa3OMBKH y4acTKa Ha KBapaThbl, HUBEITUPOBAHUS 110
KBaJipaTaM U BBIYUCIICHUS] OTMETOK BEPILIHMH KBaIPaTOB.

- Kak xmaccupunupytor ¢ororomorpapuyeckue cbeMku? ONHUIINTE HMCXOMHBIE MaTepUAIBl U
TEXHUYECKUE CPEACTBA UX NoydeHus. HazoBuTe ocCHOBHBIE apaMeTphl a3poOTOCHEMKH.

- BeimonnuTte aHanmu3 Qopmys, OIMKMCHIBAIOIIMX CMELICHUS H300paKeHUsl TOYeK, OOYCIIOBICHHBIC
HAaKJIOHOM a’pO(OTOCHHMKA U pebe(oM MecTHOCTH. Kak ompenenuts MacuTad aspohOTOCHUMKA U H3MEPHUTH 10
HeMy paccTosHue?

- Kax onpeznenstoT BAICOTE OOBEKTOB M IPEBBILICHHUS 10 a9pO(OTOCHUMKAM?

- PaccunTaiite cpemHIOI KBaJpaTHYECKYHO IOTPELIHOCTH OIpPEIeICHHs BBICOTHI O0BEKTa IO CTepeornape
a3poOTOCHUMKOB, eciu BbicoTa (oTtorpapupoBanus 500 M, NPOAOIBHOE MEPEKPHITHE a’dpPO(HOTOCHUMKOB
dhopmarta 18x18 cm paBHO 60%, a MOTPENIHOCTh U3MEPEHUS PA3HOCTEH MPOIOJIBHBIX Mapauiakcos 0,02 mm.

3.JIuteparypa
OcHoBHast:
58. Cwmanes, B. U. T'eonesns ¢ ocHoBamu KapTorpaguu ¥ KapTorpadhuIeckoro YepueHus : yueOHoe mocodue st
cpenHero mpodeccuoHaabHOTo oOpasosanus / B. M. Cmanes. — Mocksa : M3matensctBo HOpaiir, 2021. — 189

c.— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

59. Makapos, K. H. mxernepHas reome3ns: y4eOHHUK IS cpeqHero npodeccroHanpHoro obdpasosanus / K. H.
MaxkapoB. — 2-e u3z., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

60. Bocrpokuytos, A. JI. OcHOBBI TOnOrpaduu : y4eOHUK AJIs CPpeHEro MpodheccuoHanbHOro oopasoanus / A. JI.
Boctpoxnytos, B. H. Cynpys, I'. B. IlleBuenko ; nox oOmeit penakimei A. JI. BoctpoxayToBa. — MocCKkBa :
UznatenbctBo IOpaiit, 2021. — 196 c— ISBN 978-5-534-01708-3. — Tekct : QIeKTpOHHBIH //
O6pasosarensHas wiardopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/

Ilepeuens pexkoMeHyeMbIX MHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 Kypnan «I'eonesus u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ansitue Ne 2.14 (4 yaca)
Tema: « Beegenue B reorpagpuyeckue nHpopmanuonusie cucrembl. Knaceudpuxanusa F'MC»

1. Bonipochl K 3aHATHIO:

1.1 Ompenenenue nHpopManroHHslx cucreM. [Toxcucremsr ['MIC
1.2 Kunaccuguxanus reonH(pOPMALOHHBIX CUCTEM

2.3ananue:


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

2.1 Paz6op konkpetHol curyanun: Co3nanue ¢pparmenra udposoit kaptel r. Opendypra B macimtabe 1:100 000 u
Kaprorpaduueckux 0a3 HaHHBIX B cpene mHcTpyMeHTanmbHOH ['MIC Mapinfo. @opMupoBanue 3ampocoB kK 0azam
JAHHBIX.

[IpakTHyeckoe 0CBOCHHE METOAMKH CO3MaHuUs (parMenTa mudpoBoit kapTel r. OpenOypra B macmTade 1:100 000 u
KapTrorpaduyecknx 0a3 maHHBIX B cpene mHcTpyMeHTanbHOM [VIC Mapinfo. @opmupoBanne 3ampocoB K 0azam
JAHHBIX.

TpeboBanne k odopmiennto padboTel. Pabora nomkHa OBITH OopMIIeHAa Ha OJHON CTOpoHEe He Ooyee 4 CIIMTHIX
CTaHIAPTHHIX JUCTOB Oemoit Oymaru opmata A4 pasmepom 210x297 u comepkaTh: TUTYIBHBIN JHUCT U TEKCTOBYIO
4acTb. Ha THTYIEHOM JHCTe 00513aTeNbHO YKa3bIBACTC HAUMCHOBAHNE YUEOHOTIO 3aBE/ICHNUS, HHCTUTYTA, CIICIHAIb-
HOCTb, TeMa MPAaKTHYECKOH paboThl, HOMEp BapHaHTa, (aMUIIUs CTyJIeHTa U NOATpyINNa, GpaMiIus MpernoaBaTess.
B TekcToBo#i yacTh 0053aTENbHO YKa3bIBAETCS LIEJb M COAEpKaHUe padOoThl, NCXO/IHbIE JaHHbIE, KPATKOE MOSICHEHUE
9TaIOB BBHIIOJIHEHHONW pabOTHI.

[Ipn noGaBneHuun mojeld B paHee CO3JaHHbIE TAONMIBI 00s3aTENBbHBI CIEAYIOUIME IOJS: KOA OOBEeKTa, BH[
JIOKAJIN3aIMH, XapaKTepPUCTUKH 00beKTa. Pe3ynbraTel paboThl JOJIKHBI OBITH COXpaHEHBI B pabouei manke B BUJE
pabouero Habopa — Qaiin ¢ COOTBETCTBYIOUIMM pacumpeHueM ¢opmara Mapinfo Ne Opuramer.wor. PesynabraTs
PaboTHI IPOBEPSAIOTCS HAa KOMIBIOTEPE MM IO pacnedaTke cxeM. Kakaplil U3 4wieHOB Gpuraisl 3amiumiaeT padbory
CaMOCTOSITENBHO, OTBeYast Ha KOHTPOJIbHBIC BOIIPOCHL.

3.JIutepatypa

OcHoBHas:

61. Cwmanes, B. U. T'eone3us ¢ ocHoBamu KapTrorpadguu U KapTorpadhuueckoro YepyeHus : yueOHOe mocodue it
cpenHero npodeccuonaabHoro oopasosanus / B. M. CmaneB. — Mocksa : M3narensctBo HOpaiit, 2021. — 189
c. — ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

62. Makapos, K. H. mxenepHas reomesus: y4eOHHUK Ui CpeaHero npodeccuonanbuoro oodpasosanus / K. H.
MakapoB. — 2-e u3za., uctp. u por. — Mocksa : UznarensctBo O0paiit, 2021. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

63. BoctpokuyToB, A. JI. OcHOBHI TOnOrpadun : yaeOHUK AJS CPEAHETO MpodhecCHoHaTbHOro o0pazoBanms / A. JI.
Boctpoxnytos, B. H. Cympys, I'. B. IlleBuenko ; mon obmeit pemakuueii A. JI. BocrpokayToBa. — MoOCKBa :
WznmatensctBo IOpaitr, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekct : »IeKTpOHHBIN //
O6pasoBarensHas mardopma FOpaiir [caitr]. — URL: https://urait.ru/bcode/

Ilepeuens pexomenyembix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 Kypnan «I'eone3us u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ansitue Ne 2,15 (6 yacos)
Tema: « Ctpykrypa u moaeau aanubix 'MC, ucrounuxku nanupix B 'MC u ux Tunbn

1. Bonipochl K 3aHATHIO!

1.1 Crpykrypa u mogenu ['UC
1.2 TlonaTtue 0 THIAX HCTOYHUKOB
1.3 Buns! kapTorpaudeckux MaTepraioB

2.3ananue:

2.1 C nomosto kaprorpagpuueckoii cucrembl Google Earth naiitu ropon OpenOypr (paifoHbEI IO BapHaHTY)
Haiinem B MIHTEepHETE MHTEpAKTHBHYIO KapTy ropoaa OpenOypra (paiioHbI 110 BapHaHTY)

1. BamycTuTh Opay3ep 1 BBECTH ajpec caiita ¢ HHTepaKTUBHBIMH KapTamu (Hampumep, http://www.eatlas.ru).
Br16paTs nHTEpaKTHBHYIO KapTy ropoja (Hanpumep, Cankt-IlerepOypra). C mOMOIIbI0 CHCTEMBI YIPaBICHUSA
HaWTH ONpeJIelIeHHbIN paiioH ropoaa (Hanpumep, [leTponaBioBckyto KpenocTs). [IpocMoTp ydacTka 3eMHOK
MTOBEPXHOCTH € IOMOIIbI0 KapTorpaduaeckoii cuctemsl Google Earth (Puc.109).


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/
http://school.xvatit.com/index.php?title=%D0%9F%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0._%D0%A1%D0%BE%D0%B7%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE%D0%B4%D0%BA%D0%BB%D1%8E%D1%87%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BA_%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82%D1%83
http://school.xvatit.com/index.php?title=%D0%9F%D1%80%D0%B5%D0%B7%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D1%8F_%D0%BD%D0%B0_%D1%82%D0%B5%D0%BC%D1%83:_%D0%A7%D1%82%D0%BE_%D1%82%D0%B0%D0%BA%D0%BE%D0%B5_%D0%92%D0%B5%D0%B1_-_%D0%91%D1%80%D0%B0%D1%83%D0%B7%D0%B5%D1%80
http://www.eatlas.ru/
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Haiimem B xaprorpadmnrueckoii cucreme Google
roposa ¥ Baim paiioH.

Puc. 109 2opoo Canxm-Ilemepbype. onpedenennwiil paiion 2opoda -nHanpumep, Ilemponaenosckas kpenocme.

2.2 3amycTuTh nporpammy-HaBuratop Google Earth u ¢ moMomipio cucTeMsl yIpaBIeHHs. HAHTH Balll FTOPOX
(manpumep, Cankr-IletepOypr). HaiiTi n mpuOIM3UTE ONpeiesleHHBIN paifon ropoaa (Hampumep,

[leTponaBiIOBCKYIO KPEMOCTH).

Puc. 110 20poo Canxkm-ITlemepbype. onpedenennwlii pation 20poda -nanpumep, [lemponaenogckas Kpenocms.

2.3. Pa36op xoHkpeTHO# curyanuu: OLUEHNTh CUTYallMIo Ha JOPOTe 10 3aJaHHOMY MapIpyTy, C Y4€TOM JIOPOKHBIX

CHUTYaIUi U IPOOOK.
2.4. TIponoXuTh MapUIPyT JIBWXKEHHS 10 3aJ[aHHOTO O0BEKTa Ha TOPOJCKOM TPAHCIOPTE, BBIOPATh ONTHMAIIbHBII
BapHaHT.
2.5. HaiiTu cBO#i I0M, HCIIOJIB3YSl TAHOpaMy.
Crate oryer B Microsoft Word.
3.JIuteparypa
OcHoBHas:
64. Cwmaies, B. 1. I'eonesnst ¢ ocHoBamu kaprorpaduu U Kaprorpaduyeckoro yepueHus : yuyeOHoe rmocodue st
cpenHero npodeccuoHanbHOro oopasosanus / B. . CmaneB. — Mocksa : M3natensctBo HOpaiit, 2021. — 189

c.— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771


http://school.xvatit.com/index.php?title=%D0%A4%D0%B0%D0%B9%D0%BB:%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_10_%D0%BF%D1%80_%D1%80_28_2.jpeg
http://xvatit.com/it/fishki-ot-itshki/
http://school.xvatit.com/index.php?title=%D0%A4%D0%B0%D0%B9%D0%BB:%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_10_%D0%BF%D1%80_%D1%80_28_1.jpeg

65. Makapos, K. H. MmkenepHas reome3ust: y4eOHMK ISl cpeaHero npodeccronaapbHoro oopasosanus / K. H.
MaxkapoB. — 2-¢ u3f., ucnp. u gomn. — Mockea : M3matensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

66. BocrpoknyToB, A. JI. OcHOBHI TOmOrpadun : yaeOHUK A CpeqHero npodeccuonansHoro odpasosanmst / A. JI.
Boctpoxnytos, B. H. Cynpys, I'. B. llleBuenko ; nox obmeit pemakuueii A. JI. BocrpokayToBa. — MocCKkBa :
WMznmatensctBo IOpaitr, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Texct : »ieKTpOHHBIH //
O6pasoBarenbhas miarhopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/

IIepeuens pexomenyembix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 Kypnan «I'eone3us u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ausitue Ne 2.16 (4 gyaca)
Tema: « KpaTkuii 0630p nporpaMMHBIX cpecTB»

1. Bonipochl K 3aHATHIO!

1.1 3apy0OesxHble MpOrpaMMHbBIC MPOAYKTHI, BUIbI U CBOHCTBA, CIIOCOOBI PUMECHEHUS
1.2 OteuecTBEHHBIC POTPAMMHBIC MPOYKThI, BUABI K CBOWCTBA, CIIOCOOBI IPUMEHEHUS

2.3ananmne:

2.101BeTUTH Ha BOTIPOCHL:

—  Yro Takoe T'HC?

—  Kaxk xpanurcs napopmarms 8 TUC?

— T'UC moxHO paccMaTpuBaTh B TpeX BUAAX

—  UYro MoxHO Aenath ¢ nomouso ['MC?

—  I'me mpumensitorest TUC?

—  Yro Takoe GPS?

—  Kro ucnonszyer GPS?

— Uro takoe GPS - npuemHuk?

— Kax ucnons3ytorcs kaptel B GPS - npuemnukax?

—  Yto Takoe reoKemunr?

—  Kro urpaer B reoxemunr?

—  UYro Takoe Google Earth?

— Bosmoxnoctu Google ITnanera 3emis?

2.2 O3HaKOMHTBECS C 3apyOEeKHBIMH IPOTPAMMHBIMH TPOJYKTaMH, PaccMOTPETh CBOMCTBA M CIOCOOBI
npuMeHeHus. Wpeomorust pabotel B cpenme GeoDraw mrs Windows Oasupyercs Ha CISIYIOIIUX OCHOBHBIX
MPUHIUIAX U BO3MOXHOCTSIX.

IudpoBas  kapra ¢opmHpyeTcsi KaK COBOKYHNHOCTb TEMAaTHUECKHX  CJIO€B, KaXIblH N3 KOTOPBIX
MOJJIEP)KUBAET OOBEKTHl OJHOTO THUIA: TOYEYHBIE, JYTH, MOJIHroHbL. Kaxiblii cioif MOXeT OBITh 3JIeMEHTOM
HECKOJIbKUX Kommo3unuii kapt. Co3zaBaeMble CJIOM BEKTOPHBIX HU(POBBIX KapT MOTYT OBITh CBSI3aHBI C 0azamu
aTpuOYTHBHBIX [aHHBIX NPAaKTHYEeCKH B JIOOBIX Qopmarax, wucmois3ys apaiiseppr ODBC u IDAPI:
noanepxxusatorcs popmatsl DBF dBase u DB Paradox, MS Access, MS Excel, CYB]] Oracle, Interbase u npyrue.
CBs13p MOXET OBITh OCYIIECTBICHA KaK C Y)K€ CYIIECTBYIOIIMMH 0a3aMH, TaK M C CO3/IaBaeMBIMH B IIpolecce
tdopmupoBarns [UC. [Inga cBsa3m 0OBEKTOB clios C TaOIWIaMu aTpUOYTHBHBIX NAHHBIX KaXIOMy OOBEKTY
MIPHUCBAUBACTCS TTOJIb30BATENIECKUN HACHTH(UKATOD.

Wudopmanns o mpocTpaHCTBEHHBIX 00beKTax ciosi mpeacrasBieHa B GeoDraw B tabiumax IByX BHJIOB,
HECKOJBKO PA3IUYAIOIINXCS IO IPABUIAM UX CO3JaHHS.

Tabnuybl ampudymuenvlx OAHHBIX — STO TAONUIBI, B KOTOPHIX XpaHUTCA HMH(opManus o0 oObeKTax M
KOTOpast ucnonbdyercss aist pemenus 3agad B cpene [MC. B mepBblii cronben Takod TaOnMIbl 3aHeceH
MOJIb30BATENILCKUH naeHTH(UKaTop. Tabnuisl aTpHOyTUBHBIX JAaHHBIX MOXKHO CO3/1aTh B CpEJE pelakTopa depes
AJZMUHHCTpATOp JIaHHBIX, MOXKHO TIOJICOCMHHUTH K CJOI0 CO3/IaHHYIO paHee TaOJnIly, a MOXXHO CO3/1aTh
ABTOMATHYECKH «IIYCTYIO» TaOJMIy C 3alOJTHEHHBIM IIOJEM MOJB30BATENBCKUX HACHTH(UKATOPOB M HMEIOIIYIO
CTOJIBKO CTPOK, CKOJIFKO OOBEKTOB B JAHHOM CJI0€ CJ10s I (ppoBOil KapThl. BEI3BaTh OKHO ¢ TaOIHIIEH, TPUBA3aHHON
K CJIOI0, MOJKHO 4epe3 AIMHUHHUCTPATOP JaHHBIX.


http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
http://geo-book.ru/metposobia.htm
http://geocartography.ru/

Hugpopmayuonnvie madauypt — 5T0 TAOIUIBI, B KOTOPHIX XpaHUTCS HHPOpMAIys O BHYTpeHHEH (B TOM
YHCIIe TOIMOJOTHYECKOH) CTPYKType M 00 OTHOIICHHSX MPOCTPAaHCTBEHHBIX 00BEKTOB cios. Hampumep, B Heil
XpaHHTCA WHGOpPManus O HadalbHBIX M KOHEYHBIX Y37aX AyT, BHEIIHUX IOJMIOHaX M T.I. OTH TaOJIHUIBI
aBTOMATHUYECKH TeHepupyroTcs B cpene GeoDraw, HoO MOTYT HCTIONB30BATHCS IIPH PEIICHUH aHATUTHIECKUX 3a7ad,
JUISL KOTOPBIX HY)KHO 3HaHHE CBA3EH MEXIy oObekTaMH. MHGOpManMoHHYI0 TaOJIUIy TaKXKe MOXHO NPHUBSA3ATh K
CJIOIO B KAQUECTBE CTAHAAPTHON TAOIMIBI aTPHOYTHBHBIX JaHHBIX.

K kaxaomy cilol0 MOXHO MpuBs3aTh HAOOp M3 HECKOJIbKMX Tabuuil. CBs3aHHBIE CO CJIOEM TaOJHIbI
MOMEIIAIOTCS B CIMCOK 0a3bl IJaHHBIX CJIOS, U3 KOTOPOro HeoOXoJuMasi B JaHHBI MOMEHT JUisi paboThl Tabiunia
MOXeT ObITh BbIOpaHa. CBs3b CJIOS C TaOMMLIAMHM XPaHHUTCS TOJNBKO JJISl IaHHOM KOMIO3WIMU KapThl. B kaxmoi
KOMITO3MIIMH C OJTHUM M TEM )K€ CJI0EM MOYKHO CBSI3aTh pa3HbIE WM OJIHU U TE K€ TaOJIMIIBI.

Tomnosnornueckue CBSI3M MEXIY INPOCTPAHCTBEHHBIMH 00BEKTaMH BHYTPH CJIOS MOTYT OBITh NPE/ICTABICHBI B
BUJie TaONHIL, KOTOphIE B CBOIO OYEpeAb MOI'YT HCIIOJB30BAThCS IPH HANMCAHWU MPHUIOKEHHH, HUCIIONB3YIOMINX
TaKHe CBS3M.

GeoDraw mo3BoisieT co3maBaTh, TOATPY)XAaTh W CBSA3BIBATE C OOBEKTaMH NH(GPOBBIX KapT TaOIUIIBI
arpuOyTHUBHBEIX maHHBIX B (hopmate Paradox .DB (Bepcum 3.5 u 4.0 mas Windows). MakcumanbHash cymMMmapHast
mrHa 3anuch — 1350 cumBonoB (He BiItodas mois taura MEMO). MoHO Takke HWMIOPTHPOBATH TAONHIBI U3
¢opmata .DBF .

ITpu pabore B GeoDraw MoHO OTKpPBITh HECKOIBKO OKOH, B KaX/IOM M3 KOTOPBIX MOKHO CO31aTh MHOXECTBO
HOBBIX CIIOEB WJIM 3arpy3UTh YK€ CYIIECTBYIOIIUE CJIOM. B KauecTBe CIIOEB MOTYT BBICTYNATh BEKTOPHBIE CIIOU
(cyou ToYeK, IyT WIH TOJTMIOHOB) MM PACTPOBBIC n300pakeHust. [t KaxIoro okHa GOpMHUPYETCs CBOS JICTCHA,
T.€. IEPEUCHb CJIOEB CO CBOMMHM aTpUOyTaMH OTOOpa)KeHUsI OOBEKTOB (LIBET KOHTYpA, 3JIMBKH, TUI JIMHUN, 3HAYOK
0TOOpa’keHHs TOYEUHBIX 0OBEKTOB), C KOTOPBIMHU HJIET paboTa B cioe. JlomycTHMa 3arpy3Ka OJJHOTO M TOTO e CJI0s
OJTHOBPEMEHHO B pa3HbIE OKHA (B TOM YHCIIE C pa3HbBIMH aTpUOyTaMy OTOOpPaXKEHHMsI ITOTO CJI0S B KOKIOM OKHE), a
TaK)Ke OTKPBITHE HECKOJIBKIX OKOH, COJEPIKAINX OAHY U Ty )K€ JICTCHIY.

GeoDraw mo3BoJsieT BBHIIIONHATh BEKTOPU3ALHUIO (CO3/IaHUE) OOBEKTOB B MpelesiaX JIIoOOro M3 BHIOPAaHHBIX
BEKTOPHBIX CJIOEB, 33JaBaTh aTpHOYTHl OTOOpaskeHNs 00bekTOB cios. IIpu 3ToM obecrieunBaeTcsl MONHBIN HAOOP
oTieparyii Mo CO3JaHNI0 KOPPEKTHOH TOMOJIOTNIECKON CTPYKTYPBI OOBEKTOB.

Jnst meneil MHTErpaluy KapT W3 PasHBIX WCTOYHHMKOB JOCTYICH MIMPOKHH CIIEKTp MpeoOpa3oBaHHi CIIOEB
(mpeoOpazoBanmil KapTOrpad@UIECKUX MPOSKIUH U IPeoOpa30BaHM TUIOCKOCTH).

OOMeH JIaHHBIMHU C JPYTMMH CHUCTEMaMH OCYLIECTBIISIETCS Yepe3 (GYHKIHMH SKCIOpTa/MMIOpTa B OOMEHHBIE
(hopmaThl Ipyrux CUCTEM.

Urorosoit mnponykuumeidr GeoDraw sBisrOTCS COTVIaCOBaHHBIE BEKTOPHBIE CIIOM, CBs3aHHBIE C 0a3oi
aTpUOYTHBHBIX JIaHHBIX 4epe3 I0JIb30BATEIbCKUE HICHTH()HUKATOPBI, MpPEACTaBICHHBIE B HYXXHOW CHCTEMe
koopauHat u  Qopmarax (dpopmarax GeoDraw) mnst panpHeiimied pabotel B mporpammax [ eol pag,
T'eoKoncmpyxmop, nnn 00MeHHBIX (hopMaTax, MO3BOJSIONMX MX MCoib3oBaTh B cucremax ARC/INFO, Mapinfo,
AutoCAD, ERDAS w np. Ilpu sToM mis pactpoB Oombimoro pasmepa GeoDraw mpomsBogut ux mnpeoOpa3oBaHUe B
CTPYKTYpBI THIIA KBaJIpo/iepeBa, O1aronaps ueMy obecnieqnBaeTcst ObICTpast paboTa ¢ pacTpoM.

Ocuoruble daitnel mokpeiTHst GeoDraw pms DOS:

.SEG - ciryxxeOHas mHQOpMAIHS;

.ARC — uropmarnus o qyrax;

XY — KOOpAWHATHI OYT;

.PNT — undopmarus o Toukax;

.NOD - cniucok y3710B;

.NX — uHAEKCHI y370B;

.POL — cnicok noimroHoB 1 HHGOPMAIHS O OPSIKE COOPKH MOJUTOHOB U3 YT

.PTR — ccputku Ha nyru s cOOPKU MOJUTOHOB;

.CRS — cmmcok ommbok mepecedeHus. [IpucyTcTByeT B HOKPBITHH, €CIM B KapTe CYMIECTBYIOT OUIMOKH
nepeceveHus. JJanHbli (aiiyl BOSHUKAET TOJIBKO IOCIIE ONepaliy IIOUCKa IepeceyeHunii;

.NTX, .DTX — undpopmanus o TeKCTax, HOMEIICHHBIX B OKHO C KOMIIO3HITUCH KapTEHI,

.DB — Tabnmuua c arpudyTrBHOI nHpopMarmei B popmare Paradox 3.5;

.TBK — tabnuia ¢ ynaneHHbIMH 1IpH OanaHce 3alHCsIMH;

.PRJ — ¢aitn onucanns npoexunwy;

.TCK — ¢aiin ¢ koopaunaramu THKos.

3ameuanue: daiimel ¢ pacmuperneM .SEG, NOD npu onepanuu yIIOTHEHHS CO3MAIOTCS 3aHOBO. Daiiiibl ¢
pactmmpenuem .POL, .PTR 06pa3yroTcst Wim N3MEHSIOTCS TIPY OTiepaiiy COOPKH MOJIUTOHOB.

BpemMeHHbIe (aiinbl, co3aaBacMble Ha AUCKE U yAalseMble [TPU 3aBEPIICHUH PabOoThI:

SWP — pactpoBas  MOJUIOXKKa, COXpaHseMass NpPU BbI30BE JHMAJIOTOB  I0J] BHIBOAMMBIMH OKHAMH
JI1aJIoTOB;

.LST — crincoxk y3710B B oauroHax;

.PXY — xoopauHaThl COOpaHHBIX MOJIUTOHOB,;

ABRACADA.BRA — BpeMeHHBIH (aiim Uil Tepe3anicd KOOpJMHAT —IPH YIJIOTHEHHH.

OcHoBHbIe (aiiibl noOKpbITHs it popmaTta GeoDraw s Windows :

.SEG — cnyxebHast nadopmarus (tun cinost, TH Gopmara);



.SHD - koopanHaThl 00BEKTOB;

.SHH — 3aronoBku ¢ nadpopmanueii 06 00beKTaX;

DX — "HAEKCHI.

OOmmwmii ¢aitn kapter: .GDW — daiin KoMIO3UINH KapTHL.

3.JIutepatypa

OcHoBHas:

67. Cwmanes, B. 1. I'eone3ust ¢ ocHoBamu kaprorpaduu u kaprorpaduieckoro yepueHus : yueOHoe nocodue s
cpenHero npodeccuonaibHOro oopasosanus / B. . CmaneB. — Mocksa : M3natensctBo HOpaiit, 2021. — 189
c.— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

68. Makapos, K. H. UmxenepHas reozmesust: yuyeOHHMK aisi cpeanero npodeccronansHoro obpaszosanus / K. H.
MakapoB. — 2-e u3z., ucnp. u gon. — Mocksa : MU3znatensctBo IOpaiit, 2021. — 243 c. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

69. BoctpoknyToB, A. JI. OcHOBHI TOnOrpadun : yaeOHUK A CpeaHETo MpodeccHoHaabHOro oopazoBanms / A. JL.
Boctpoxnytos, B. H. Cynpys, I'. B. IlleBuenko ; nox obmeit pemakuueii A. JI. BocrpokayToBa. — MocCKBa :
WMznmatensctBo IOpaitr, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Texct : »IeKTpoHHBIH //
O6pasosarenbHast miarhopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/

Ilepeuens pexomenyembix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 Kypnan «I'eone3us u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ansitue Ne 2.17 (4 yaca)
Tema: «I'100a/1bHbIE CHYTHUKOBbIC HABUTALMOHHbIE CUCTEMbI»

1. Bonipochl K 3aHATHIO!

1.6 'moGaybHBIE CIIyTHUKOBBIE HABUTAIIOHHBIE CUCTEMBI: 3JIEMEHTBI ¥ MPUHIMITBL (DYHKIIMOHUPOBAHUSL.
1.7 OcHOBHBIC CBEJICHUS O II00aIbHBIX HABUTAIIMOHHBIX CHCTEMaxX U cepax uX MPUMEHECHHUS.

1.8 Onements! u npuHLUIE pyHKIHOHUpoBanus ['HCC.

1.9 Crpykrypa paguocurtania u pakTopbl €ro HCKaaroliue.

1.10IlIxams! BpeMeHH, CHCTEMBI KOOPIUHAT, cTI0co0b! mo3urnmonnpoBanus THCC.

2.3ananmue:

2.1 OTBETUTH Ha BONPOCHI:

- Uro norumarot noxa tepmuHoM «I'HCC»? Mcropus cozganus THCC.

- O6nactb npumeHeHus cryTHUKOBbIX cucteM [JIOHACC u GPS?

- JlocTOMHCTBA U HEZOCTATKH CITyTHUKOBOTO MO3UIIOHHUPOBAHUS.

- [IpyHIIMT MOAYJIAIIUMH 3JIEKTPOMATHUTHBIX BOJIH.

- CymHOCTb CIIyTHUKOBOT'O MO3HIIMOHUPOBAHHUS.

- U3 xakux yacrei (CEKTOPOB) COCTOSIT COBPEMEHHBIE CUCTEMBI CITyTHUKOBOT'O ITO3MIIMOHHPOBAHHMS?
- JlaTh XapaKTepUCTHKY KOCMUYECKOTO CEKTOPa (CEeKTOpa IMOJIb30BATENS U JIp)

- U3 kakux QyHKIIMOHAIBHBIX 3JIEMEHTOB COCTOUT CITyTHUKOBBIA TIPUCMHHUK?

- Uto o3HauvaeT noreps cBsizu?

- Kak uzmepsiercst BbicoTa CllyTHUKOBOM aHTEHHBI?

- Crioco0B! ¥ peKUMBI CITyTHUKOBBIX H3MEPEHUH.

- CymHoCcTh MeTo/1a aOCONIOTHOTO OTIpeAeTICHUS] KOOPAMHAT.

- CymHocTh quddepeHInaILHOTO METOAa ONPEISIICHNsT KOOPIUHAT.

- Crioco6bl pa3HocTelt pu audepeHInanbHOM METOIE.

- Kakumu cioco6amu moskeT 01Tk ycTanoBieH GPS — npuéMuuk?

- @akTOpBHI, BIUSIOIINE HA IPOXOXKIACHUE paliOCUTrHaNa?

- CoBpeMeHHasl CUCTEMa T'e0Ie3NIECKOTO 00ECIICUeHsI CITyTHUKOBBIX U3MEPEHUIT?
2.2 Haitti it Poccuu TeMaTyecKue CIIOU.
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B onexTpoHHOH KapTe TNOIJIEP)KMBAIOTCS CIIOM aJMHHHCTPATUBHOTO JelieHus PoccuM, THAPOJIOTWH, IUIOTHOCTH
HaceJIeHHs], HAJIMYUs IPUPOIHBIX PECypcoB (Jiec, He(Th, Ta3, MUHEPAIIbI), TPAHCIIOPTHBIE MArkCTPaid, MOYBBI, THIIBI
JIECOB U Jp.

2.3 Tlepeuncnuts cheprl rae HeoOX0IMMO IPUMEHEHHUE MIEKTPOHHBIX KapT.

3.JIuteparypa

OcHoBHas:

70. Cwmanes, B. 1. I'eone3ust ¢ ocHoBamu kaprorpaduu u kaprorpaduieckoro uepuyeHus : yueOHoe nocodue s
cpenHero npodeccuonaibHOro oopasosanus / B. . CmaneB. — Mocksa : M3natensctBo HOpaiir, 2021. — 189
c.— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

71. Maxkapos, K. H. mxernepras reome3ns: y4eOHUK IS cpeqHero npodeccruoHanpHoro obdpasosanus / K. H.
MaxkapoB. — 2-e u3z., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

72. BoctpokuyToB, A. JI. OcHOBHI TOnOrpadun : yaeOHUK A CpeaHETo MpodeccHoHaabHoro oopazoBanms / A. JI.
Boctpoxnaytos, B. H. Cynpys, I'. B. IlleBuenko ; nox obmeit pemakuueii A. JI. BoctpokayToBa. — MockBa :
WznmatensctBo IOpaitr, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Tekct : 3NeKTpOHHBIN //
O6pasoBarenbhas miarhopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/

Ilepeuens pexkoMeHayeMbIX HTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 Kypnan «I'eone3us u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ansitue Ne 2.18 (4 yaca)
Tema: «Opranusauusi, npoBeieHue U 00padoTKa CIIyTHUKOBBIX U3MepPeHMii»

1. Bonipochl K 3aHATHIO!

1.3 I'eone3ndeckoe CyTHUKOBOE 000PYIOBAaHUE U €T0 XapaKTEPUCTHKHU.

14 OTansl NPOEKTUPOBAHUS U OPTaHU3ALUH CITyTHUKOBBIX U3MEPEHHI.

1.3 CrnyTHUKOBBIE OIIPEAEIICHHS PU CO3/IaHUHU FOCYIAPCTBEHHBIX I'€0/IE3NUECKHUX CeTei
2.3ananue:

2.1 PacckazaTh 0 UCIIOJIb3YyEMOM I'€0/Ie3UUECKOM 000PYIOBaHUH U ONKCATH €r0 XapaKTePUCTHKH.

Harnpumep: criyTHUKOBBII TPUEMHUK COCTOUT M3 CIIEAYIOMHX ()YHKIMOHAIBHBIX JJIEMEHTOB!

1) aHTeHHSI;

2) 6y0ka mpuéMa palnOCUTHAJIOB;

3) MuKpompoIeccopa;

4) 610Ka ynpaBIeHHUS;

5) 6y10Ka MHIUKAIMHA C JIUCIIICEM;

6) 3aITOMUHAFOIIETO YCTPOWUCTBA;

7) ycTpoiicTBa cBsi3u ¢ BHemHeH DBM;

8) OyToKa MMTAaHUS U T.1I.

2.2 lemmdpupoBaHie KOCMUYECKOTO CHUMKa

JemudprpoBaHre KOCMHYECKOTO CHUMKA, €T0 TIPUBSA3KA U COCTABIICHHE 3JICMEHTAPHOW KapThI IPUPOIHBIX U
AHTPOIIOTE€HHBIX 0OBEKTOB.

TlopsioK BBITIOJIHEHHUS:

1. Ocywecmsumov npussi3Ky CHUMKA K usuro-eeocpaguueckolt kapme. J{st 3T0ro cpaBHUTh CHUMOK U KapTy U
OIPEe/IeIINTh MECTa Ha KapTe, IIe IPOXOIAT rpaHuIbl CHUMKA. OKOHTYPHTh 3TO MECTO Ha (pu3nko-reorpaduueckoit
Kapre.

2. Onpedenums KoOpOuHamsl yeHmpa cHumka. LIGHTp CHUMKa HaXOAUTCS Ha NIepeceueHUH TuaroHaeu,
MPOBENEHHBIX U3 YIIIOB CHUMKA. Takue ke TUaroHaIu MpOBOJUM Ha KapTe W Ha UX MEPECCUCHUH ONpeaeisieM
KOOPJMHATHI ICHTpA.

3. Onpedenumsv macwumad cuumrka. Macmrad kapTel Ham u3BecteH (B 1 cM 125 xm). Mcnions3ys nHelky,
CpaBHHMBAeM PACCTOSIHUS Ha KapTe M CHUMKE W BBIUUCIISIEM MacIuTal JUIsl II0CIIeTHETO.
4, Paspabomams cucmemy ycio8HbIX 3HAKO8 05l pA3HLIX 2eozpaduueckux 06vekmos (MPUPOJHBIX U

AQHTPOIIOTEHHBIX).
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5. Tlpoussecmu dewugpuposarnue ocHosHvix 06vexmos (peK; 03€p; TPAHUI] TUIIOB MECTHOCTEH — TIOWMBEI,
Teppac, MeXIypeuHii,; X035 IUCTBEHHBIX 00BEKTOB — JIMHUH HEPTETIPOBOIOB, HACETIEHHBIX ITYHKTOB, IOPOT, OYPOBBIX
TUIOIIAIOK).

6. Ogopmums ne2eHdy K NOLYUeHHOU Kapme.

3.JIuteparypa

OcHoBHas:

73. Cwmanes, B. 1. I'eone3ust ¢ ocHoBamu kaprorpaduu u kaprorpaduieckoro uepueHus : yueOHoe nocodue s
cpenHero npodeccuonaibHOro oopasosanus / B. . CmaneB. — Mocksa : M3natensctBo HOpaiit, 2021. — 189
c.— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

74. Makapos, K. H. mxeHepHas reome3us: y4eOHUK Ui CpeaHero npodeccuoHanbHoro oodpasosanus / K. H.
MaxkapoB. — 2-e u3z., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2021. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

75. BoctpoknyToB, A. JI. OcHOBHI TOnOrpadun : yaeOHUK A CpeaHETo MpodeccHoHaabHOro oopazoBanms / A. JI.
Boctpoxnaytos, B. H. Cynpys, I'. B. IlleBuenko ; nox obmeit pexakuueii A. JI. BocrpokayToBa. — MoCKBa :
WMznmatensctBo IOpaiir, 2021. — 196 c.— ISBN 978-5-534-01708-3. — Texct : »IeKTpOHHEBIN //
O6pasosarenbHast miarhpopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/

Ilepeuens pexomenyembix IHTEpHET-pECYPCOB:

2.4 http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2.5 http://geo-book.ru/metposobia.htm

2.6 Kypnan «I'eone3us u kaprorpadus» http://geocartography.ru
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®EJIEPAJIBHOE TOCYJIAPCTBEHHOE BIOKETHOE
OBPA3OBATEJILHOE YUPEXJIEHUE BBICILIEI'O OBPA3OBAHUS
«OPEHBYPTCKHM IT'OCYJAPCTBEHHBIN AT'PAPHBIN
YHUBEPCUTET»
dakyJbTeT cCpeaAHero npogecCHOHAJIBLHOI0 00pa30BaHMS

METOIUYECKHUE YKA3AHUA 11O BBIIIOJIHEHUIO
CAMOCTOSTEJIbBHON PABOTHI IO JUCHUIIJIUHE

MJIK 03.01. I'eone3ust ¢ ocHoBaMu KapTorpaduu U KapTorpaduueckoro yepueHus

CuneunanbHoctb 21.02.05 «3emMenpHO-UMYIIECTBEHHBIE OTHOLIEHUSD)
®opma 00y4eHHUs OUHas

Openoypr 2021 r.



BBenenue

CamocrosTenbHble padOThI CTYJCHTOB MPOBOASTCS C LIETbIO:

CnocoOcTBOBaHMS MPUOOPETEHHUIO CTYIACHTAMU ITYOOKHX U IIPOYHBIX 3HAHUH, Pa3BUTHIO
y HHUX [TO3HABATENBHBIX CIOCOOHOCTEH, POPMUPOBAHUIO YMEHUS CAMOCTOSTEIILHO MPHOOPETATh,
paciupsTh U YriayOusTh 3HAHUS, IPUMEHSTh UX Ha IIPAKTHKE.

VY 10BIETBOPEHHs] OCHOBHBIM TPHHLIMIAM JOCTYMHOCTH W CHCTEMAaTUYHOCTH, CBSI3U
TEOpUU C TMPAKTUKOW, CO3HATEIHHOW W TBOPYECKOW AKTUBHOCTH, MPHUHIMIYY OOydYeHUs Ha
BBICOKOM HayYHOM YPOBHE.

Obecneyenne pa3zHooOpasus paboT Mo y4eOHOW 1€MW COJIEPIKaHUIO, YTOOBI
obecnieunTh (hOPMHUPOBAHUE Y CTYACHTOB Pa3HOOOPA3HBIX YMECHHI U HABBIKOB.

VYrnyOaeHus U paciiipeHusi TEOPETUYECKUX 3HAHUN

®opMupoBaHNE YMEHHMI HCIIONB30BaTh HOPMATHUBHYIO CIIPABOYHYIO JTOKYMEHTALUIO H
CHEIHANIbHYIO JINTEPATypy.

Pa3Butusi mo3HaBaTeIbHBIX CHOCOOHOCTEM M aKTUBHOCTU CTYACHTOB, MX TBOPYECKOM
WHUIUATHBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTU U OPraHU30BAHHOCTH.

@opMUPOBaHUS CAMOCTOATEIBHOTO MBIIUICHUS, CIOCOOHOCTH K CaMOpPa3BUTHIO U
camopealiu3aluu

PasButus uccnenoBaTeIbCKUX YMEHUN U CIIOCOOCTBYET Pa3BUTHIO TBOPUYECKOTO MOIX0/1a
K PEIIEHUI0 MPOOJIeM TEOPETUYECKOT0 U MPOdECCHOHATBHOTO YPOBHSI.

CamocrosiTenbHast pabora noMoraer (OpMUPOBATh Yy CTYAEHTAa CIOCOOHOCTH K
TBOPYECKOMY TPHUMEHEHHUIO TIOJYYEHHBIX 3HAHUW, aJanTaluu K MOpodecCHOHaIbHOU
NEeSITETTLHOCTH.

[enp MEeTOIMYECKUX PEKOMEHIAIUN — TIOMOYb CTYJCHTY B M3yYE€HUH KYPCOB OCHOBHBIX
npodecCHOHANIBHBIX AUCHUIUIMH «['eone3ns ¢ ocHOBaMHu Kaprorpaduu u xaprorpadudeckoro
YepUYCHUS» U BBHITIOJHEHUIO OTUETHBIX IPAKTUUECKUX 3aJ1a4, 3aJIaHUi TIPU MPOBEICHUN YUCOHBIX
re0Ie3MUECKUX MPAKTUK JJIs TIOTYYCHHUS TIEPBUYHBIX PO(ECCHOHATBHBIX HABBIKOB U YMEHUIA.

Nzyuenne aucuuruinHel «l'eone3us ¢ OoCHOBaMHM KapTorpapuu M KapTorpapuueckoro
YepueHHUs» MPOUCXOAUT B CIEAYIONIMX OCHOBHBIX (opMax © BHAAX ayIAUTOPHOW W
CaMOCTOSITENIbHBIX paboT:

- n3y4deHue oOIero Kypcea;

- YTEHUE OCHOBHOH M JONOJHMUTENBHOH JINTEpaTyphbl, CAMOCTOSTEILHOE H3yueHHUE
MaTepHaia 1o JUTePaTypHbIM HCTOYHHUKAM;

- paboTa co cioBapeM, CIPaBOYHUKOM;

- NOMCK HeoOXxoauMoi nuopmarnuu yepes MHrepHer;

- KOHCIIEKTUPOBAaHHE UCTOYHUKOB;

- Hancanue pedepara. I[loaroroBka k 3ammte (TpeacraBiieHHuio) pedepara Ha
ayJUTOPHOM 3aHATHUH;

- IpOCITyIIMBaHUE y4eOHBIX ayJquo3anuceld 1 MpoCMOTp BUAeOMaTepUaa;

- HOJrOTOBKA K MTOTOBOM aTTeCTallny;

- CaMOCTOSITEIIbHOE BBHIIMTOJIHEHUE MPAKTUYECKUX 3a/JaHU PEMpPOIYKTHBHOTO THIIA
(OTBETHI Ha BONIPOCHI, TPEHUPOBOYHBIE YIIPaKHEHUS, 3a]1a4H, TECTHI);

- MOJITOTOBKA K YYaCTHIO B KOHKYpCE.

D¢ heKTUBHOCTh CaMOCTOSATENLHONW PabOThI TOCTUTAETCS, €CIIM OHA SIBJISIETCSl OJHUM U3
COCTaBHBIX, OPTaHWYECKHX JIIEMEHTOB y4eOHOTro mporiecca, W Ui HeE TpeaycMaTpHBaeTCs
CrelMaibHOE BpEMsI Ha KaXJIOM YPOKe, €CJIM OHA MPOBOAMUTCS INIAHOMEPHO M CUCTEMAaTHUECKH, a
HE CIIy4ailHO W SMHU30JIMYECKH. 3aTpaTbl BPEMEHU TPU COCTABJICHUH KOHCIIEKTOB 3aBHUCST OT
CJIO)KHOCTH MaTepuaia Mo TeMe, MHAWBUIYAJIbHBIX OCOOCHHOCTEH CTYIEHTa U OIpENestoTCs
npernonaBareneM. OpHEHTHPOBOYHOE BpeMsl Ha TOATOTOBKY OJHOTO Bompoca 3-4 daca, Ha
BBINOJIHEHHE 337a4 4-5 4acoB.



1. Opranu3anusi cCaMoCTOSATEILHON PadoThI

1.1. Opranu3anmoHHO-METOANYECKUE JAHHBIC TUCITUTIIMHBI

Kosm4ecTBO 9acoB 10 BHIaM CaMOCTOSITEIILHON PaboThI
(u3 maén. 2 PII)

Ne HanmeHnoBaHue Tem TIOATOTOBKA W3ydeHMe
IL.II. KypCOBOH NOArOTOBKA | IOATOTOBKA TMOATrOTOBKA
OTZCJIbHBIX
paboThI pedepaToB PI'P BOIIPOCOB K 3aHATUAM
(mpoekrta)

1 2 3 4 3) 6 7
1.1 OO011e CBEAEHNS O TE€0IE3NH. 10
1.2 OpueHTHpOBaHNE HA MECTHOCTH
1.3 I'eonesnyeckas cheMka. Penbed
14 N3mepeHue ropu30HTaNbHBIX 10

yrioB. TeoaoauTsl
15 W3mepenue AuH TUHUR
16 W3Mmepenue AJIMH TUHUN
JaJIbHOMEpaMH
17 OmnpezeneHye NPeBBIIICHNH U
OTMETOK TOYEK
1.8 I'eonesnyeckue ceTu 15
1.9 TaxeoMerpuueckas ChEMKa
1.10 | Teopus ommOOK U3MEPEHHUH 13
2.1 [TonsiTue o Hayke KapTorpadus
2.2 OCHOBHBIC KJTaCCU(DHKAIMU KapT
23 Knaccugukarus 15
KapTorpagu4ecKux NpOeKIHn
2.4 Buapl kapt 1 ux opopmieHue
2.5 Kaprorpaduueckue mpu st
26 Hannucu Ha reorpaduueckux
Kaprax
27 Kaprorpaduyeckas
reHepaln3anus
28 Bubsl TeMaTHYECKOT0
' KapTorpagupoBaHus
2.9 Komnerotepras kaprorpadus
210 TexHU4YecKoe odecrieyeHne 15
CO3JIaHMs KapT
2.11 | Tonorpadudeckue KapThl U TUTAHBI 15
212 OC}-IOBBI TONOTpadUIECKUX
CBhEMOK
2.13 | ®otoTomorpaduieckue ChEMKH
leorpaduueckue
2.14 | ua(opMaMOHHBEIE CUCTEMBI.
Knaccngukarms [IC
CTpyKTYyphl U MOZIENHN JTAHHBIX
2.15 | TUC, uctounnku ganueix B [ YIC u
WX THIIBI
216 Kpatkwuii 0630p porpaMMHBIX
CpeacTB
217 I'nobanbHble CIyTHUKOBBIE 15
HABHUT'AlIMOHHBIE CHCTEMBI
Opranusanys, IpoBeaeHUE 1
2.18 | oOpaboTka CITyTHUKOBBIX 12

H3MepeHuil




1.2. PexomeHniyemas nuteparypa

1.2.1.HopmMaTuBHO-IPABOBBIE aKThI:

1. Koncruryuus Poccuiickoi ®denepanuu.

2.®enepanbublii 3akoH oT 18.12.1997 Ne 152-®3 "O HanmMeHOBaHMAX TeorpadpuuecKux
00BEKTOB".

3. ®epepanpubiii 3akoH oT 30.12.2015r. Ne 431- ®3 «O reonmesuu, KapTorpaduu u
IPOCTPAHCTBEHHBIX JaHHBIX U O BHECEHUU M3MEHEHUI B OT/ENIbHbIE 3aKOHOJATEIbHBIC AKTHI
Poccniickoit denepanum».

1.2.2. OcHoBHas nuTEparypa:

OcHoBHast:

76. Cmane B. U. T'eomesus ¢ ocHoBamu Kaprorpaduu U KapTorpaduyeckoro 4epuyeHus :
yueOHOe Tocobme i cpeaHero mpodeccruoHanbHoro obpasoanus / B. M. CmaneB. —
Mocksa : M3gatensctBo FOpaiit, 2021. — 189 ¢. — ISBN 978-5-534-14084-2. — URL :
https://urait.ru/bcode/467771

77. MakapoB, K. H. Hmxenepnas reoje3usi: y4eOHUK JUIsl CpeqHEro NpodhecCHOHATHLHOTO
obpaszoBanus / K. H. MakapoB. — 2-e u3sf., ucrp. u jgorn. — Mocksa : M3garensctBo FOpaiiT,
2021. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

78. BoctpokuyToB, A. JI. OcHOBHI Tonorpaduu : y4eOHUK IJIsi CPEAHET0 MPOQeCcCHOHATBHOTO
obpazoBanus / A. JI. BocrpoknyroB, B. H. Cymnpyn, I'. B. IllleBuenko ; mox ooOmieii
penakumeit A. JI. BoctpoknyroBa. — Mocksa : U3narensctBo IOpaiit, 2021. — 196 c.—
ISBN 978-5-534-01708-3. — Tekcr : anexTponHblii / OOpa3oBarenbHas wiardgopma FOpaiit
[caiir]. — URL.: https://urait.ru/bcode/

1.2.4. OpunmanbHbIe, CIPAaBOYHO — OMOIHOrpadUUecKre U NEPUoINnIecKue N3TaHNUS:

1. I'eonesus, xaprorpadus, Tomnorpadus, (ororpaMmeTpus, reonH(OPMaLOHHBIE CUCTEMBI,
IPOCTPAaHCTBEHHbIE  JaHHble  [DNeKTpoHHBIM  pecypc]:  CHpaBOYHMK  CTaHAAPTHBIX
(HopmaTuBHBIX) TepMHHOB / [Tog o0m1. pen. B.I'. Ilnemkosa, I'.I'. [Tobeaurckoro / N3n. 2-e,
nepepad. u gorn. — M.: OO0 «M3nparensctBoO «IIpocnekr», 2021. — 672 c. — Pexum nocrymna:
http://www.geokniga.org/bookfiles/geokniga-geodeziya-kartografiya-topografiya-
fotogrammetriya-geoinformacionnye-sistemy-pr.pdf

2. Kypnan «['eone3ust u kaprorpadus»

3. T'azera «BecTHUK reojie3uu 1 KapTorpapum»

2. MeroauvecKkue yKa3aHUA MO0 MOATOTOBKE K 3aHATHAM

Pa3zgen 1. Oomas reoagesus

2.1. Tema Ne 1.1 : «Obwue ceedenus o eeodezuur (10 uaca)
2.1.1. Bompoch K 3aHATHIO:
1. OcHOBHBIC MOHATHS U dTAllAMU PA3BUTHS T'€0JIe3UH (KOHCIIEKTUPOBAHUE BOIPOCOR)

2.1.2. OcHoBHas JHTEpaTypa:



79. Cmanes B. U. Tl'eome3ust ¢ ocHoBamu KapTorpaduu U KapTorpaduuecKkoro dYepueHus
yueOHOe Tocobme i cpeaHero mpodeccruoHanbHoro obpasoanus / B. M. CmaneB. —
Mocksa : M3gatensctBo FOpaiit, 2021. — 189 c¢. — ISBN 978-5-534-14084-2. — URL :
https://urait.ru/bcode/467771

80. MakapoB, K. H. HmxeHepHass reome3us: YYEOHHK ISl CPEIHEr0 NPOPECCHOHATHHOTO
obpazoBanus / K. H. MakapoB. — 2-e u3n., uctp. u gomn. — Mocksa : I3garensctBo FOpaiiT,
2021. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

81. BoctpokuyToB, A. JI. OcHOBBI Tonorpadguu : yd4eOHUK A CPEAHEro NpoQecCuOHaIBLHOTO
obpazoBanust / A. JI. BocrpoknyroB, B. H. Cympyn, I'. B. IlleBuenko ; mom oOmei
penakuueir A. JI. BoctpoknyroBa. — Mocksa : MznarensctBo HOpaiit, 2021. — 196 ¢.—
ISBN 978-5-534-01708-3. — Texkcr : anmektponHbIi // O6pa3zoBarenbHas miatdopma KOpaiit
[caiir]. — URL.: https://urait.ru/bcode/

2.1.3. Ilpu moaAroToBKe K BOIIPOCaM HEOOXOAMMO aKIIEHTUPOBAThH BHUMAHHUE HA CIIEIYIOIIEM:
N3yuass mMarepuan mepBOoro W MOCIHEAYIOMMX Y4YEOHBIX 3aJaHuiM, HEOOXOAMMO 3HaTh, YTO B
HACTOsAIIEE BPeMsl OT 3eMJICyCTpOUTeNsl TpeOyeTcs BBICOKAs M PA3HOCTOPOHHSSA IeojIe3nyecKas
noaroToBka. Ilpw m3ydeHHHM TaHHON TEMBI CIIEAyeT yIeNUTh BHHUMAaHUE HCTOPUU PA3BUTHUS
reoJie3ud B Halle CcTpaHe, €€ MpPUMEHEHHWE B 3eMIICYCTpOIiCTBE M Jpyrux cdepax
XO3SUCTBEHHON JieATeNbHOCTH. (OCOOEHHO BHHUMATEIbHO HYXHO M3yYUTh Marepual o
Macirtabax M CHUCTeMax KOOPAMHAT, HCIOJNb3yeMbIX B I'eoJie3ud. B reopesuu pazaudaroT JIBe
CUCTEMbI KOOPAMHAT: MPSIMOYTOJIbHYIO Ha TNIOCKOCTH U TeorpauyecKyro B MPOCTPAHCTBE.
3aroMHUTE, YTO OCSMU IUIOCKUX HPSIMOYTOJBHBIX KOOPJUHAT SIBJISIFOTCSI OCEBOM MepUaH 30HbI
(ock X) u mpoekiust skBatopa (och Y).

['eorpaduyeckrMu KOOpAMHATAMH SIBJSIFOTCS YIJIOBBIE BEJIWYHMHBI MIMPOTAa W JOJTOTAa TOYKH.
HeoOxoaumMo ycBOWTBH, YTO AJIEMEHTAMU H3MEPEHHI Ha MECTHOCTU SIBIISIOTCSA UIMHBI JIMHUH,
TOPU30HTAIIBHBIC W BEPTHUKAIBHBIC YIJIbI, a3UMYTHl U PYMOBI JIMHHM, a TaKKE€ OTMETKH TOYEK.
Bce reonesndeckne paboThl HOAPa3IENIAOTCS Ha BEIYUCIUTENbHBIE U rpaduvecKue.

2.1.3.1 3ayanus BEITIOTHSIOTCS B paboueii TeTpaau 1Mo TUCITUTUIHHE.

Heo6x01uMo 3aKOHCIEKTUPOBATH CIEAYIOIUE BOMPOCH! TEMBI:

1. OcHoBHBIE ATaMNbl Pa3BUTHS I€0IE3UH.

2.I'eone3us B 3apyOeKHBIX CTpaHaX.

3.IIpsimoyronbHast ceTka U ee HCIOIb30BaHHE.

4. CoBpeMEHHOE Pa3BUTHE T€0JIC3UH.

OO0ocHOBaHHE pacue€Ta BpEMCHHU, 3aTPAavYUBACMOI'O HA BBIIIOJHCHUC 3adaHUA: Ha BrimmosHeHme
KaXXa0ro m3 4 3a,[[aHHI>i OTBOAUTHCA MMPUMCPHO I10 2 ygaca 15 MMHH., 3a KOTOPbIC CTYACHTY H€O6XOILPIMO
BHUMATENbHO O3HAKOMMTBHCS C JIMTEPATypOil MO JAaHHOMY BOIIPOCY, BBIOpPAaTh OCHOBHBIE ITOJIOXKEHUS,
3aKOHCIICKTUPOBATH U CACJIaTh BBIBOLI 110 KaXXJIOMY BOIIPOCY.

2.2. Tema Ne 1.4: «Hszmepenue copusonmanvhulx yenos. Teooonumory (10uacos)
2.2.1. Bompoch K 3aHATHIO:

1. PaccMoTpeHune ycTpoicTBO TEOA0IUTA.
2. TlpakTHueckoe NpUMEHEHHUE TEOA0INTA.

2.2.2. OcHOBHas nuTeparypa:

1. CwmaneB B. U. I'eone3ust ¢ ocHoBamH KapTorpaguu U KapTOrpapuuyecKoro 4epuyeHHs :
yaeOHoe mocodue Jisi cpeaHero npodeccuoHanbHoro oopasosanus / B. M. CmaneB. — Mocksa :



WznarensctBo FOpaiit, 2021. — 189 c. — ISBN 978-5-534-14084-2. — URL

https://urait.ru/bcode/467771

2. Makapo, K. H. HmxenepHass reonesus: Y4eOHUK IJIsl CpeaHEro MpodecCHOHATBLHOTO
obpazosanus / K. H. MakapoB. — 2-e u3., ucrp. u gon. — Mocksa : M3natensctBo FOpaiit,
2021. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

3. BoctpoknytoB, A. JI. OcHoBBI Tonorpaduu : yueOHUK Ui CpeaHEro mnpodeccnoHaaibHOTO
obpazoBanus / A. JI. BoctpoknyroB, B. H. Cympyn, I'. B. IlleBuenko ; mox oOmeit
penaknuen A. JI. BoctpoknyroBa. — Mocksa : U3narensctBo FOpaiit, 2021. — 196 ¢.—
ISBN 978-5-534-01708-3. — Texkcr : anekrponusiii / ObpazoBarenbHas miatdopma FOpaiit
[caiir]. — URL.: https://urait.ru/bcode/

2.2.3. Ilpu moAroToBKe K BOIIPOCaM HEOOXOAMMO aKLIEHTUPOBATh BHUMAHHUE HA CIIEIYIOIIEM:

B nacrosiiee BpeMsi 0TeUeCTBEHHBIMHU 3aBOJiaMU B coOTBeTCTBUU ¢ AercTByromm 'OCT 10529
— 96 U3roTaBIUBAIOTCS TEOAOIUTHI YeThipeXx Tunos: T0S, T1, T2, TS5 u T30.

Jlist 00603HAaueHUS MOJENM TEOJ0NIMTa HCmoib3yercs OykBa "T" u 1mudpsl, yKa3bIBaroIIue
JIJIOBBIE  CEKYHIBl  CpeQHEell  KBaapaTU4YeCKOW  OMMOKM  OJHOKPAaTHOTO  HM3MEpeHUs
TOPU30HTAJILHOTO YIJIa.

2.2.3.1. 3ananus BBINOIHSIOTCS B paboyeii TeTpaay 1o AUCHHUILIHHE.

Heo6x01muMo 3aKOHCTIEKTUPOBATH CIICYIONINI BOMIPOC:

1.ITpakTHyeckoe MpUMEHEHUE TEOA0IHUTA.

2.2.3.2. HapucoBaTb CXeMY TE€O0JIMTA.

OO0ocHOBaHME pacueTa BPEMEHHM, 3aTPauyMBacMOro Ha BBINOJHEHUE 3ajaHus: Ha BeINOTHEHME
KOKIOTO W3 2 3aJaHuii  OTBOJIUTHCS NPUMEPHO II05 4YacoB, 3a KOTOPBIE CTYJCHTY HEOOXOAMMO
BHUMATEIbHO O3HAKOMHTHCS C JIMTEPATypOl O JAHHOMY BOIIPOCY, BBIOpPAaTh OCHOBHBIE ITOJIOXKEHUS,
3aKOHCIICKTUPOBATh U CACJIaTh BBIBOABI IO KaXKIOMY BOIIPOCY.

2.3. Tema Ne 1.8 : «l'eooesuueckue cemuy (15 uaca)
2.3.1.Bonpocsl K 3aHATHIO:

1. ITpuHUIMIT OpraHU3alMyi CbEeMOYHBIX paboT

2. HazHaueHue 1 BUJIbI TOCYIAPCTBEHHBIX T€0/1€3MUECKHUX CETEeH

3. IliaHoBBIE rOCyIapCTBEHHBIE I€0Ie3NUECKHE CETU. MeTO/ bl UX CO3/IaHUs
4. BbICOTHBIE FOCYAapCTBEHHBIE I'€0IE3NYECKUE CETU

5. 'eonie3anyeckne CbeMOUHbIE CETH

2.3.2.0cHOBHas IUTEpaTypa:

1. CmaneB B. U. T'eone3ust ¢ ocHoBamMM KapTorpaduu M KapTOrpapHUuecKoro yepyeHus :
yaeOHOe mocobue miisi cpenHero npodeccuoHaabHoro odpaszoBanust / B. M. CmaneB. —
Mocksa : U3znarensctBo FOpaiit, 2021. — 189 c¢. — ISBN 978-5-534-14084-2. — URL :
https://urait.ru/bcode/467771

2. MakapoB, K. H. HmxenepHas reope3us: y4eOHMK /Jsl CpPEAHEro MNpogecCHOHaIHLHOIro
obpaszosanus / K. H. MakapoB. — 2-e u3g., ucrp. u joi. — Mocksa : M3mparensctBo FOpaiiT,
2021. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

3. BoctpoxnytoB, A. JI. OcHOBHI Tomorpadguu : y4eOHUK I CPEAHETO MPOQPeCcCHOHATHHOTO
obpazoBanus / A. JI. BoctpoxknyroB, B. H. Cynpyn, I'. B. IlleBuenko ; moxa oOmeit
penakuuen A. JI. BoctpoknyroBa. — Mocksa : U3patensctBo FOpaiit, 2021. — 196 ¢.—
ISBN 978-5-534-01708-3. — Texkcr : anektponHblit // ObpazoBarenbHas miatdopma FOpaitt
[caitr]. — URL.: https://urait.ru/bcode/


https://urait.ru/bcode/

2.3.3. 3a1aHus BBIIOJIHAIOTCSA B pab0Yell TETPaIu M0 JUCIHUILIUHE.
[Tpu moAroToBKE K BOIPOCaM HEOOXOIUMO 3aKOHCTIEKTUPOBATH BOIIPOCHI:

1. Cozmanme rocy1apcTBEHHOM T€0Ie3UUECKON CETH.
2. CxeMBblI TIOCTPOCHHS.
3. OcHOBHBIE XapaKTEPUCTUKH IMOJIUTOHOMETPUHU PA3ITUYHBIX KJIACCOB.
4. IleHnTp NMIaHOBOM re0/1€3MUECKOM CETH.
5. 'eonesnueckue 3Haku. OpUESHTHUPHBIC TYHKTHI.
6. TexHrueckue JOMYyCKH HUBEIUPHBIX CETEH.
7 IlpsimoyronbHasi ceTKa U €€ MCIOIb30BaHHe

O0ocHOBaHHME pacueTa BPEMEHH, 3aTpadyWBacMOro Ha BBIITOJIHCHHWE 3amaHusA: Ha BeITIOIHEHHE
KOKIOTO M3 7 3ajaHWii OTBOAWTHCA NPHUMEPHO MO 2 dYaca., 3a KOTOpbIe CTYIEHTY HeoO0XOAMMO
BHUMATCIIbHO O3HAKOMUTHCA C J'IPITCpaTypOfI no AaHHOMY BOIIpOCY, BI>I6paTI> OCHOBHBIC IIOJOXXCHUA,
3aKOHCIEKTUPOBAaTh M CJENaTh BBIBOABI MO KaxaoMy Bompocy.lloAroToBUTCS W paccMOTpPETh
pa3JIMYHbIE METOAUKHU PEIICHUS MOCTABIECHHOW 3afauu: «[IpUHIUIIBI OpraHU3aluu ChbEMOYHbBIX
paboTy». Onpezenure, OMUPasACh Ha KAKOE TEOPETHUECKOE 3HAHUE, BbI CMOKETE PEIIUTh TTOCTABIECHHYIO
3anagy. Cobepure HHGOPMAIHIO O TOM, KaK PEIIaloT ATy 33/1a4y I€0/Ie3UCThl B COBPEMEHHON IIPAKTHKE.
IIponymaiiTe CBOM BO3MOKHBIE IEHCTBHSI HA KaXKJIOM 3TaIle.

2.4. Tema Ne 1.10: «Teopusi owmubok usmepenuity (13 uacos)
2.4.1.Bomnpocsl K 3aHATHIO:

1.06m1me noHITHS 00 U3MEPEHUAX
2.0mmoKu u3MepeHni

3.CBoiicTBa city4aifHbIX OIINOOK U3MEPEHUI
4.01eHKa TOYHOCTH PEe3yJIbTaTOB U3MEPEHUN

2.4.2.0cHOBHas TUTEpaTypa:

1. CmaneB B. W. l'eone3uss ¢ ocHoBamMu KapTorpaguu M KapTOrpapuueckoro uepueHus
yueOHOe Tocobue A cpeaHero mpodeccuoHanbHoro obpaszoBanus / B. M. CmaneB. —
Mocksa : M3garensctBo FOpaiit, 2021. — 189 c¢. — ISBN 978-5-534-14084-2. — URL :
https://urait.ru/bcode/467771

2. Makapo, K. H. MmxkeHepHas reoje3us: Y4eOHUK JUISl CpeaHEro MpodheCCHOHATLHOTO
oOpazoBanus / K. H. MakapoB. — 2-e u3a., ucnp. u gon. — Mocksa : M3natensctBo HOpaiir,
2021. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

3. BoctpoxnytoB, A. JI. OcHOBBI Tonorpaguu : y4eOHUK Ui CPEAHEro MpoQecCHOHaTbHOTO
oOpazoBanus / A. JI. BoctpoknyroB, B. H. Cynpyn, I'. B. IlleBuenko ; moxm oOmiei
penakuueit A. JI. BoctpoknyroBa. — Mocksa : MsgarensctBo fOpaiit, 2021. — 196 c.—
ISBN 978-5-534-01708-3. — Texkcr : anekrponHbiii // Obpa3oBarenbHas miatdopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/

2.4.3. IIpu moaroTOBKE K BOPOCAaM HEOOXOJUMO aKI[EHTHPOBAaTh BHUMAHHUE Ha CIIEIYIOIEM:
Bbruncnenus — yacte reoie3ndeckux padoT Kak MpU M3MEPEHHUsX, TaKk U IMpHU UX 00paboTKe.
Llenb 00mux TpeOOBaHUHN K BBIYMCICHUSM:

- YMEHBIIUTh BEPOATHOCTH COBEPUICHHUS OMIMOKH U MOJYyYUTh pEe3ysbTaT Haubojee MPOCThIM
CIIOCOOOM.

K takum TpeOoBaHUSAM OTHOCSTCS:

- pallMoHaIbHas cxema (aJIrOpUTM) BBIYUCIICHUN

- IPOCTOTA, HATJISAAHOCTh, OJJHOTUITHOCTD

- JUIs1 BBIYMCIICHUI UCTIONB3YIOT MOJIEBbIE KYPHAJIbI, CIIELUAIbHbIE OJIAHKH, BEJOMOCTH.
KOHTpOJIb BBIYUCIIEHUI:



a) TEKYILIHUH - IpoBepsIETCs IPAaBUIIBHOCT IIPOMEKYTOUHBIX BBIUYUCIICHUN;

0) 3aKJIIOUUTEIBHBIN - IPOBEPSAETCS MPABUILHOCTh OKOHYATEIBHOIO Pe3ybTaTa.

He3aBucumble BbIUNCIEHUS - «B JBE PYKH» (BBIIOIHIIOTCS ABYMS BBIYMCIHUTEISIMHU — KaXKIbIM
OTJIENIbHO) U 110 KOHTPOJILHBIM (pOopMysIam.

2.4.3.1. 3aganus BHIOIHSAIOTCS B paboveil TeTpaay M0 JUCLUILIHHE.

Pemuts cnenyromue 3agaun:

3agauya 1. ['opu3oHTaNBHBIA yron B U3MepeH paBHOTOYHO HATH pa3. IlomydyeHHble pe3ynbTaThl
JaHbl B Tabnuie. Berauciuth BeposTHeiimee 3HaueHue yrina 1 CKO oTaensHOro u3MepeHus.

Pewenue:
No yrna | Benuuuna yria \% v 2
1 45%32' +0,8 0,64
2 45°31" -0,2 0,04
3 45930 -1,2 1,44
4 45032 +0,8 0,64
S 45031 -0,2 0,04
Bo =45°31,2' 2 v=0 T v=2,8

Cpennee apudmeTrueckoe (BeposITHEHINee ) 3HAaUCHUE ONPEICITUM KaK
2f+1f+ﬂf+2f+1f
B,=[Al+n= S = 45°31,2'

Bbrancnum B Ta0nuile MOCTPOUHO BEpOsTHEHIINE omnOKa Vi 1o Gpopmyre:

vi= (i - Po.
Konrpos: [v] = 0

CKO u3MepeHHOro yriia BBIYACIUM KaK

CKO BeposiTHeiiero 3HadyeHus (OKOHYATEIHHO Pe3yiIbTaTa) BEIUMCINM KaK:

M="E = +25x 40,4
Wn W5

CrnenoBartenbHO, HauboIee HaaASKHBINA pe3ynbTaT Bo = 45°31,2" ¢ ommbkoii + 0,4'.

3agauya 2. B Tabnuie npuBeneHbl pe3yabTaThl ONpENeNeHUuss OTMETKU Y3JI0BOM TOYKH 5 TO
KaKIOMY M3 3-X HUBEJIHMPHBIX XOJ10B (M3MEPEHUS HEPABHOTOUHbIE). BhIUMCINTh BeposTHENIIEE
3Hauenue yria u CKO oTnenbHOro n3mMepeHusl.

Pemenue:



. Jnuna Huse- <
Ne Ormerka |© ¥ _ 1 ) | V. 2 2
H3M. TOMKH, M .lllpl'l()l f’ g p g Z L MM K : ve
A3, KM c=8
1
1. 81,379 8 3 1 +6 +6 36 36
1
2. 81,371 2 - 4 -2 -8 4 16
3 81,374 4 -_!1- 2 +1 +2 1 2
£ =81.373 p=17 Sip=0 Ivip=>54

Beruncnium B Tabmuiie moctpouHo Beca wm3MepeHudd Pi. Cpemnee  apudmernueckoe
(BeposTHEHIIIee) 3HaUECHNE OIIPEICTTUM KaK:

0,00%-1+0,001 -2+0004 -2
7

= 81,370 + =81373mM

_ [
aﬁ—?’?

Berurcnum B TaOIHIIE OCTPOYHO BEPOSTHEHIIIME OMMOKa Vi TI0 (hopMyIIe:
vi = i - Lo.
KonTtpons: [vp] =0.3

ITonyuus V2 p = 54, BeruuciauMm CKO eauHuliibl Beca:

CKO BeposiTHeiinero 3HadyeHus (OKOHYATEIHHO Pe3yIbTaTa) BEIUMCINM KaK:

m
M=_L=+2._

5.2
e O )
RN

CrnenoBarenbHO, Haubosee HaJexKHbINA pe3ynbTaT Lo = 81,373 M ¢ ommobkoit £ 0,002 m.

MM.

3agaua 3. CKO Tpex HEpaBHOTOYHBIX U3MEPEHUH YTIIOB OAHOTO TPEYroIbHHUKA paBHBI 2", £3",

1+6". YcTaHOBUTH Beca M3MEPEHUIA.

Pemenue:

Brenem nocrosiaabIN KO Puiment ¢ =36, tormapr1=9,p2=4,p3 =1
3anaua 4. [[ns onpeenenus BEICOTHI COOpy)eHus H n3mepeHo ropu3oHTaIbHOE TTPOJTIOKEHHE

d = 95,50 M u BeprukanpHble yriubl vi = -0°54', vo,= +10°30" (pucynok 1). Haiitu CKO my

BBIYMCIIeHHS BBICOTHI H, eciin mg= 0,03 M 1 mv1 = my2 = £30".



PHC}"HOK 1 - Pacuer TouHoCTH OMNpeaCICHUA BLICOTBI COOPYIKECHHA
Pemienue: U3 pucynka 1 umeem:
H=d- (tg vi + tg v2).
[Tpumensis k pyukuuu H dopmymny (1), momydanm

oH
E—Ug‘wﬂg‘:)-

oH 1 1
—=d —t— |,
ov COS™ vV, COS™ V,

2 2 2, dmy 1 l
my =my(lgv, +igv,) +— o i
cos" v, cos v,

[MoxcraBnsis B mocneaaioro dopmyny 3nadeHus tg vi = -0,015709; tg v. = 0,18534; cos vi =
0,99988; cos v2 = 0,98326 u npunumas p = 206265", noxyuum

15.¢
12025900, 0048+ 1,06986) =
206265

ra

m}, =0,0009-0,02877 +

=0,00003+0,00040 = 0,00043;

m, = +,0,00043 = 0,021 .

OO0ocHOBaHME pacueTa BPEMEHHM, 3aTPauMBacMOro Ha BBINOJHEHWE 3ajaHus: Ha BbIIOIHEHME
KOKIOro W3 4 3aqaHuii  OTBOAMTHCS NPUMEPHO MO 3 dYaca., 3a KOTOpPbIC CTYJSHTY HEOOXOIMMO
BHUMATEIIbHO O3HAKOMHTHCS C JIUTEPATypOil MO JAaHHOMY BOIIPOCY, BHIOPATH OCHOBHBIE ITOJIOKEHUS,
PELINTh 33Ja4y U CACNATh BEIBOABI IO KaXKI0H.

Paznen 2. Kaprorpaguss ¢ ocHoBaMHM  Kaprorpaguuyeckoro  4YepyeHuss H
ABTOMATH3HPOBAHHBIE METOIbI CbEMOK

2.5. Tema Ne 2.3: «Knaccugpuxayus kapmoepaguueckux npoexyuii» (15 uacos)

2.5.1.Bonpochl K 3aHITHIO:

1. Ilousatue o 3eMHOM AILIHIICOUIE U chepe
2. CucremMa KOOpJAMHAT Ha MIOBEPXHOCTH JJUIUATICOHU 1A U CPephl



3. IonsaTHus 0 Kaprorpaduyeckoil MPOEKIUU U CETKE
4. Knaccudukarus kaprorpadhuuecKux MpOeKIui

2.5.2.0cHOBHas UTEpaTypa:

1. CwmaneB B. U. T'eone3ust ¢ ocHoBamu Kaprorpaduu ¥ KapTorpahuveckoro 4epueHus :
yaeOHoe mocodue st cpearero npodeccuoHanbHOro oopazosanus / B. . CmaneB. — Mocksa :
M3narensctBo  Opaiir, 2021. — 189 c¢. — ISBN 978-5-534-14084-2. — URL
https://urait.ru/bcode/467771

2. Makapos, K. H. UmxenepHas reojge3us: y4eOHHK JJIsl CPEIHEr0 MPOPEeCcCCHOHATHLHOTO
obpazoBanus / K. H. MakapoB. — 2-¢ u3z., ucnp. u gorn. — Mocksa : M3natensctBo FOpaiir,
2021. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

3. BoctpoknyroB, A. JL OcHoBbl TOmOrpadmu : YUYEOHUK IS CPEIHEro

npodeccuoraibHOro oopazoanus / A. JI. Bocrpoknytos, B. H. Cynpys, I'. B. llleBuenko ; monx
obmelt penakuuen A. JI. BoctpoknyroBa. — Mocksa : M3natensctBo Opaiit, 2021. — 196 ¢.—
ISBN 978-5-534-01708-3. — Texkcrt : anmektponHsblil // Obpa3oBatenbHas 1iardgopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/

2.5.3. 3ajanus BLIIONHSIOTCS B paboveil TeTpaay M0 JUCIUILIMHE.
HpI/I IIOATOTOBKE K TEMC HCO6XOI[I/IMO OTBCTUTDH HA BOIIPOCHI, 3aKOHCIICKTHUPOBAB UX:

1. Kakue npoekuuu Ha3bIBAIOT HMIMHIPUYECKUMH, KOHUYECKUMHU, a3UMYTaJIbHBIMU?
2. Kak ocyIecTBIISIIOT UX OCTpOeHHE?
3. I'ne MakcuMalibHbl 1 MMHUMAJIbHBI HCKAXXEHUs (OPM, YIJIOB, paCCTOSIHUN U IIouiaaei?

2.5.3.1. 3ajanus BHIMOJHAIOTCS B paboyeii TETpaj 10 JUCIIUILINHE.

Pemnts 3anaun:

3agaua 1. JlaHo paccTosHME MEXIy JBYMS TOYKaMHU Ha KapTe paBHoe 65,4mm. Omnpenenuth
JUIMHY TOPU30HTAJIBHOIO TMPOJIOKEHUSI COOTBETCTBYIOIIEH JIMHUKM MECTHOCTH, €CIM MacIiTad
kapTsl paseH 1:2000.

Pemenue: Beruncnenue mpou3BoauTcs o popmyiie

Sm=Sp*M,

rmeM - 3mamenarens umcrieHHOro MacmTaba, MOKAa3bIBAIONME BO CKONBKO pPa3 JIHHHH
MECTHOCTH YMEHBIIICHBI TIPH UX U300paKCHUH Ha KapTe;

P - NJIMHA JTMHUU Ha IUIaHEe WU KapTe;
Sm-TOPU30HTAILHOTO MPOJIOKEHHS] COOTBETCTBYIOIINI JINHUM HA MECTHOCTH.
Sp=65.,4MM, TO S1=56,4MM*2000=130800MM=130,8M
3agaua 2. /[aHO rOpH30HTAILHOE NMPOJIOKEHNUE JTMHUNA MECTHOCTH paBHoe 84,0M. OmnpenenuTs ¢
To4HOCTHIO 0,1 MM JUIMHY COOTBETCTBYIOLIEH TMHUH Ha KapTe B MaciuTade 1:2 000
Pemenue: Boruncienne BBIMOTHAIOT 10 popMyIie:

Sm =84,0m=84000MmM, TO Sp =84000:2000=42,0mM Ha kapTe Macmrrada 1:2000.

3agaua 3. Haiitu nnuHy oTpeska Ha miuaHe macmraba 1:500, ecnu qirHAa TOPU30HTAIBHOTO
IIPOJIOKEHUS JIMHUM Ha MECTHOCTH 28,50M.

3agauya 4. OnpenenuTsh TOYHOCTH MacmTada 1:10 000.

OTtBeT: 1M.

ObocHoBaHKE pacyeTa BpeMEHH, 3aTpaylMBaeMOro Ha BBHINMOJIHEHWE 3afaHus: Ha BeimomHeHue
KaXaou u3 4 3ama4  oTBOAUTHCS npuMepHO 1o 1 gacy 30 muH., ¥ mo 1 yacy 20MHH. Ha TEOPETHYECKHUE



BOTIPOCHI, 32 KOTOPHIE CTYICHTY HEOOXOJMMO BHUMATEIHFHO O3HAKOMHUTHCA C JIUTEPATYPOU IO TaHHOMY
BOTIPOCY, BBIOPaTh OCHOBHBIE TIOJ0KESHHS, PEUTUTh 33Ja4H U CIEIATh BEIBOBI MO KaXKIOMY BOIIPOCY.

2.6. Tema Ne 2.10: « Texnuueckoe obecneuenue cozoanus kapmy (15uacos)

2.6.1. 3amanus BLIIOMHSIOTCS B paboveil TeTpaay M0 JUCIUILIMHE.
Bomnpock! k 3aHATHIO:

1. KomneroTepHas kaprorpadus B CHCTEME HayK U TEXHOJOTHM
2. TexHuueckoe 00eCreyeHue IpPOLECCOB CO3MaHUs KapT

3. Crenmanu3upoBaHHble KapTorpapuueckue nporpaMmsl

4. OCHOBHBIE 3TaIbl ¥ CIIOCOOBI KOMITBIOTEPHOTO CO3/IaHUS KapT

2.6.2.0cHOBHas TUTEpaTypa:

1. CwmaneB B. U. I'eone3ust ¢ ocHoBamu Kaprtorpaduu U KapTorpauueckoro uepueHus :
yuebHoe rmocodue it cpeanero npodeccuoHanbHoro oopasosanus / B. M. CmaneB. — Mocksa :
WznatensctBo FOpaiit, 2021. — 189 c¢. — ISBN 978-5-534-14084-2. — URL
https://urait.ru/bcode/467771

2. Maxapos, K. H. UmxeHnepHast reoie3us: y4eOHHUK IS CPEAHETO MPOPECCHOHATBHOTO
oOpazoBanus / K. H. MakapoB. — 2-e u3., ucnp. u jgon. — Mocksa : M3natensctBo FOpaiir,
2021. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

3. Boctpoknyros, A. JL OcHoBbl TOmOrpaduu : YUEOHMK Ui CPEIHEro

npodeccuonambHoro oopazosanus / A. JI. Bocrpokuyros, B. H. Cynpys, I'. B. IlleB4yenko ; mon
oOmieit pegakueit A. JI. BoctpoknytoBa. — MockBsa : M3natensctBo FOpaiit, 2021. — 196 c.—
ISBN 978-5-534-01708-3. — Texkcrt : snexkrponHslid // Obpa3oBarenbHas miatdopma HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/

2.6.3.Ilpu moarotoBke K BOMpocaM HEOOXOAMMO aKIEHTHPOBAaTh BHUMAaHME Ha CIENYIOLIEM:
HeobOxonnMo 3akpenuTh HaBbIKM paOOTHl B JaHHOW MporpamMMme, MOJyuYE€HHbIE Ha MPaKTHYECKUX
3aHATHSIX.

2.6.3.1. 3aganus BBIIONHAIOTCA B paboyeii TeTpaay 10 AUCLUILIIMHE.

1.ITocMoTpeTh M onKcaTh OCHOBHBIE MOMEHTHI pa0OThI B TpaueCKOM PeJaKTOpe.

2.CocTaBUTh 4YEpTEX YydacTKa M 37aHus, nopaboTtaTh ¢ rpadukoid. YepTesk MOKHO BBIOpATh
JTr000T0 31aHUS WM y4acTKa.

OGocHOBaHHE pacyeTa BPEMEHH, 3aTpayMBaeMOIO Ha BBINIOJNHEHWE 3ajaHus: Ha BelmonHeHue
KKIOW U3 33Jja4 OTBOJUTHCS MPUMEPHO 1O 3 yaca, 3a KOTOPbIE CTYACHTY HEOOXOJIMMO BHHMATEIBHO
O03HAaKOMHTHCA C JHTEPATypoll MO [aHHOMY BOMIPOCY, BHIOpaTh OCHOBHBIE TIIOJOXKEHHSA, PEIINTh
IIOCTABJICHHbIC 33/1a4H U CICNATh BBIBOBI MO KaXKIOM.

2.7. Tema Ne 2.11: « Tonoepaghuueckue xapmot u nianvi» (15uacos)

2.7.1. 3amanus BLIIONHSIOTCS B paboYell TETpaay M0 JUCIUILIMHE.
Bomnpocsl k 3ansTHIO!

1. ITonsarue o kapte. OOmIHE CBeACHUS

2. MacmraObl Tonorpadu4ecKkux IIaHoB U KapT
3. YcoBHBIEC 3HAKU TUIAHOB U KapT

4. Homenknarypa Tonorpaduyeckux Kapt

2.7.2.0cHOBHas IATEpaATYypa:



1. CwmaneB B. U. I'eone3ust ¢ ocHoBamu Kaprorpadguu M KapTorpapuueckoro 4epueHus :
yaeOHoe mocodue uist cpeaHero npodeccuoHanbHoro oopazosanus / B. M. CmaneB. — Mocksa :

WznatensctBo FOpaiitr, 2021. — 189 c¢. — ISBN 978-5-534-14084-2. — URL
https://urait.ru/bcode/467771

2. Makxkapos, K. H. Wmxeneprast reone3usi: y4eOHHUK I CPEAHETO MPOPECCHOHATHLHOTO
obpazopanus / K. H. MakapoB. — 2-e u3a., ucnp. u gomn. — Mocksa : U3gatensctBo FOpaiit,
2021. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

3. BoctpoknyrtoB, A. JL OcHoBbl  TOomorpaduu : Yy4eOHUK I  CPEIHETO

npodeccuonanbHoro oopazosanus / A. JI. Bocrpoknytos, B. H. Cynpys, I'. B. llleBuenko ; mox
obmeli pexakiueit A. JI. BoctpokayroBa. — Mocksa : M3natenscTBo FOpaiit, 2021. — 196 ¢.—
ISBN 978-5-534-01708-3. — Texkcrt : snexTpoHHblid // Obpa3oBarenbHas miatdopma HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/.

2.7.3. Pabota B MaJbIX IpyIax: MPU MOATOTOBKE K BOIPOCAM HEOOXOIUMO aKIEHTUPOBATH
BHUMAaHUE Ha CICAYIOLIEM:
Tomnorpaduueckas kapTa — reorpapuyueckas KapTa yHUBEpCAIbHOTO HAa3HAUCHHS, Ha KOTOPOH MOAPOOHO
n300pakeHa MECTHOCTh. Tomorpaduueckas KapTa COJEPKHUT CBEICHHS 00 OMOPHBIX TI'€OAC3MYECKUX
MyHKTaXx, penbede, ruaporpaduu, paCTUTEIHLHOCTH, TPYHTAX, XO3SHCTBEHHBIX U KYJNBTYPHBIX O0BEKTAaX,
JIoporax, KOMMYHHKAIIWSIX, TPAaHUIAX U IpYyTUX 00BbeKTax MecTHOCTH. [lomHOTa comepkaHusl U TOYHOCTh
TomorpaduYeckux KapT MO3BOJISIOT pellaTh TEXHUUECKUE 3aau.
Hayxoii 0 coznannu Tomorpapuaeckux KapT SBISIETCS TOOTpadusl.
Bce reorpaduueckue KapThl B 3aBUCHMOCTH OT MAacIITa0OB YCIIOBHO IMOMPA3AEISAIOTCS Ha CIeIYIOIIne
THUIIBL:

¢ Ttonorpaduyeckue mwiansl — a0 1:5 000 BKIIOUNTENHHO;

e kpymHOMacmTabHbIe ToTorpaduueckue kaptel — 1:10 000; 1:25 000; 1:50 000 ;

¢ cpennemacmtabHbie Tonorpaduueckue kaptel — 1:100 000; 1:200 000;

e MenkoMacmTabHble Tonorpaduueckue kaptel — 1:1 000 000.
Uem MeHbIIE 3HAMEHATENb YMCICHHOTO MacmiTaba, TeM KpymHee Macmrtad. IlmaHel cocTaBisiioT B
KPYIHBIX MaciiTadax, a KapThl — B MENKHX. B KapTax y4YHTHIBAeTCS «IIapooOpa3HOCTb» 3eMiid, a B
maHax — HeT. M3-3a 3TOro miaHbl HE JOJKHBI COCTABJISATHCS JUIsl TEppUTOpHUi 1iomaasio ceoiie 400
KM? (TO €CTh Y4aCcTKOB 3eMiu KpymHee 20%20 k).
Hawnbonee noapoOHo reorpaduueckne 00BEKTH U UX OYepTaHUS N300pakaloTCs Ha KPYIMTHOMACIITaOHBIX
(Tomorpaduuecknx) kaprax. [Ipyu ymMeHbIIEHUH MaciiTada KapThl TOAPOOHOCTH MPUXOIUTCS UCKIIFOYATh
1 0000maTh. OTIENbHBIE 00BEKTHI 3aMEHSIOTCS UX COOMpATEIbHBIMK 3HaUYeHUsAMHU. OTOOp U 00001IeHUE
CTaHOBATCS OYEBHIHBIMH TPH CPAaBHEHHH pPA3HOMACIITAOHOTO HM300paKeHHs HACEIEHHOTO ITYHKTa,
kotopeid B Macmrtabe 1:10 000 maercs B BHIe OTAENBHBIX CTpoeHWH, B Macmrabe 1:50 000 —
kBapragamu, a B Macmrabe 1:100 000 — myHcoHoM °. OTOOp W 0000IIEHHE COACpKAHUS TIPU
COCTaBJICHHH TeorpauuecKux KapT Ha3bIBaeTCs kapmozpaguueckoil eenepanuzayueti. OHa UMEET LEIbI0
COXPAaHHUTh W BBIJIEIHUTH HAa KapTe TUIUYHBIE OCOOCHHOCTH M300PaYKAEMBIX SBICHHNA B COOTBETCTBHH C
Ha3HAYCHHUEM KapThl.
2.7.3.1. 3ajganus BBIOJIHSIOTCS B paboyeii TeTpaau 10 AUCIUTIIHHE.
Pewnts 3apauy:
Ilo Tomorpaduueckoii kapre macmrada 1: 100000 HaiiTh paccTosiHMe Mexay Toukamu A-B; Halth
reorpaduyeckue KoopauHaTel T. A. u T. B. Omnpemenuts miomans o0bekta X. Bce BbIYMCICHHS
3aKOHCIIEKTUPOBATb.

ObocHoBaHuE pacyeTa BpeMEHH, 3aTpaylMBaeMOro Ha BBHIMOJIHEHWE 3afaHus: Ha BeimomHeHue
KaXJIoro W3 4 BONPOCOB M OJHOW 3a/laud OTBOJIUTHCS MPHMEPHO IO 3 daca, 3a KOTOPBIE CTYICHTY
HEOOXOIUMO BHUMATEJIFHO O3HAKOMHUTBCS C JINTEPATypOHd MO JAaHHOMY BOIPOCY, BBIOPaTh OCHOBHBIC
MIOJIOKEHUS, PEILIUTD 33/1a4y U CAEIaTh BBIBOJBI IO KAXKJOMY TEOPETHUECKOMY BOIPOCY.

2.8. Tema Ne 2.17 : «InobanvHele cnymuukossie nasueayuonnsle cucmemvly (15uacos)

2.8.1. 3ajanus BRINONHAIOTCS B pa0OYei TETPaau M0 JUCHMILIUHE.
Bormpoch! k 3aHATHIO:


https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8C%D0%B5%D1%84
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BF%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%88%D1%82%D0%B0%D0%B1
https://ru.wikipedia.org/wiki/%D0%9F%D1%83%D0%BD%D1%81%D0%BE%D0%BD

1. T'noGanbHble CHOYTHUKOBBIE HABUTALMOHHBIE CHUCTEMBI: JJIEMEHTHl M  IPUHIMIIBI
(YHKIMOHUPOBAHUS.

2. OCHOBHBIE CBEJICHMSI O IN100ATBHBIX HABUTALMOHHBIX CUCTEMAaX U cepax UX MPUMEHEHHUS.

3. DnemenTsl ¥ ipuHIUTBL pyHKunoHuposanus [ HCC.

4. CtpykTypa paauocursaiga u GakTopsl €ro HCKaxarolue.

5. lllkanel BpeMeHH, CUCTEMBI KOOPAUHAT, crioco0b! noszunuonuposanus [ HCC.

2.8.2.0cHoBHas nUTEpaTypa:

1. CwmaneB B. U. I'eone3ust ¢ ocHoBamu KapTtorpaduu U KapTorpadguueckoro uepueHus :
ydaeOHoe rmocodue /uist cpeaHero npodeccuoHanbHoro oopasosanus / B. M. CmaneB. — Mocksa :
WznatensctBo  FOpaiitr, 2021. — 189 c¢. — ISBN 978-5-534-14084-2. — URL
https://urait.ru/bcode/467771

2. Makxkapos, K. H. WmxeHnepHast reoie3us: y4eOHUK ISl CPEAHETO MPOGECCHOHATBHOTO
oOpazoBanus / K. H. MakapoB. — 2-e u3., ucnp. u gon. — Mocksa : M3natensctBo FOpaiir,
2021. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

3. Boctpoknyros, A. JL OcHoBbl TOmorpaduu : YUEeOHMK Ui CPEIHEro

npodeccuonambHoro oopazosanus / A. JI. Bocrpokuyros, B. H. Cynpys, I'. B. IlleB4yenko ; mox
obmieit pepakiueit A. JI. BoctpoknytoBa. — MockBsa : M3natensctBo FOpaiit, 2021. — 196 ¢c.—
ISBN 978-5-534-01708-3. — Texkcrt : snexrponHbIid // OOpa3oBarenbHas miatdopma HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/

2.8.3. Ilpu moaroToBke K BOMpocaM HEOOXOAUMO aKIIEHTHPOBATh BHUMAHKUE Ha CIICTYIOIIEM:
Hucranuuonnoe 3onaupoBanue 3emun ([33) — HaOmoneHHe TMOBEPXHOCTH 3eMIIH
ABUAIMOHHBIMU M KOCMHUYECKUMHU CpPEACTBAMH, OCHAIIEHHBIMU PA3NIUYHBIMU BHUIAMU
ChEMOYHOM ammapaTypbl. Pabouuit amana3oH JIMH BOJH, NPUHUMAEMBIX CBHEMOYHOU
anmnaparypoi, COCTaBJIsEeT OT JA0JIeH MUKPOMETpa (BUAMMOE ONTHYECKOE U3JIyUYEHHUE) 10 METPOB
(paaroBonHbI). MeTonbl 30HAMPOBAHUS MOTYT OBITH IACCUBHBIE, TO €CThb HCIOJIb30BaTh
€CTECTBEHHOE OTPaKEHHOE WJIM BTOPUYHOE TEIUIOBOE H3Iy4yeHHE OOBEKTOB Ha MOBEPXHOCTH
3emiu, OOYCIIOBJIEHHOE COJHEYHOM AaKTUBHOCTbIO, M AaKTHBHBIE — HCIOJb3YIOIINE
BBIHY)KJICHHOE  H3JydeHHEe OOBEKTOB, MHUIMMPOBAHHOE HCKYCCTBEHHBIM HCTOYHUKOM
HanpasiieHHoro JneidctBus. Jlanubie [I33, momyuyenHsle ¢ kocmuueckoro ammapara (KA),
XapaKTepU3yIOTCs 0OJBIION CTENEHbIO 3aBUCUMOCTH OT MPO3padHOCTH atMocdepsl. [ToaTomy Ha
KA wucnone3yercss MHOTOKaHaibHOE€ OOOpyJOBaHHME MACCUBHOTO W AaKTUBHOTO THIIOB,
PETUCTPUPYIOIINE MIEKTPOMArHUTHOE U3JIyUYEHUE B PA3JIMYHBIX JUANIa30HAX.

2.8.3.1. 3aganus BBIIONHAIOTCA B paboyeii TeTpaay 0 AUCLUILIMHE.

PackppITh OCHOBHBIE BOIIPOCHI TEMBI.

OO0ocHOBaHHE pacue€Ta BpEMCHHU, 3aTPAavYUBACMOI'0 HA BBIIIOJHCHUC 3adaHUA: Ha BrimmosHeHme
Ka)K,HOﬁ n3 5 Ba,Z[aHI/Iﬁ OTBOAUTBHCA MNPUMEPHO II0 3 Haca, 3a KOTOpbIC CTYACHTY HGO6XOI[I/IMO
BHHUMATENbHO O3HAaKOMMTHCS C JIMTEPATypO MO JAHHOMY BOIIPOCY, BBIOpPAaTh OCHOBHBIE ITOJIOXKEHUS,
PCUINTh NOCTABJICHHBIC 3a/Ja4X U CACJIAaTh BBIBO/bI 110 Ka)KHOﬁ.

2.9. TemaNe 2.18: «Opeanuszayus, nposedenue u obpabomka cnymuukogvlx uzmepenuii» (12
4acos)

2.9.1. 3ajanus BEINONHAIOTCS B paOOYell TETPaau M0 JUCHMILIUHE.
Bormpoch! k 3aHATHIO:

1. T'eone3nueckoe CIyTHUKOBOE 0OOPYIOBAaHHE U €T0 XapaKTEePUCTHKH.
2. DTarnbl MPOSKTUPOBAHMS U OPTaHU3AIMH CITYTHUKOBBIX U3MEPEHHIA.
3. CrryTHUKOBBIE OIPEIeNIEHUs IPH CO3/1aHUH TOCYIapCTBEHHBIX M€0AE3MUECKUX ceTel



2.9.2.0cHoBHas nUTEpaTypa:

1. CwmaneB B. U. I'eone3ust ¢ ocHoBamu Kaprtorpaduu U KapTorpaduueckoro uepueHus :
yaeOHOe rmocodue Juist cpeaHero npodeccuoHanbHoro oopasosanus / B. M. CmaneB. — Mocksa :
WznatensctBo FOpaiit, 2021. — 189 c¢. — ISBN 978-5-534-14084-2. — URL
https://urait.ru/bcode/467771

2. Makxkapos, K. H. UmxeHnepHast reoie3us: y4eOHHUK ISl CPEAHETO MPOPECCHOHATHHOTO
obpazoBanus / K. H. MakapoB. — 2-e u3j., ucrp. u gon. — Mocksa : U3parensctBo IOpaiit,
2021. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

3. BoctpoknyrtoB, A. JL OcHoBbl  TOomorpaduu : Yy4eOHUK I CPEIHETO

npodeccuonaabHoro oopazosanus / A. JI. Bocrpoknyros, B. H. Cynpys, I'. B. [lleB4yenko ; mon
obmelt perakiueii A. JI. BoctpokayroBa. — Mocksa : M3natenscTBo FOpaiit, 2021. — 196 ¢.—
ISBN 978-5-534-01708-3. — Texkcrt : snexTponHblid // Obpa3oBarenbHas miatdopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/

2.9.3. IIpu moAroToBKe K BOIIPOCaM HEOOXOIUMO PACKPHITh
B cocraB cnyraukoBoi cucteMbl NAVSTAR Bxogsar 24 MUC3, Haxoagmuxcs Ha 6 pa3InyHbIX

KPYTOBBIX OpOMTaxX, KOTOPBIE pacloiokeHbl o yriaom 60° apyr k apyry. [lepuon obparenus
OoJIHOTO cmyTHUKa - 12 uacoB. Bec kaxporo cmytHuka okosio 787 kr, pazmep Oosnee 5 M,
BKIItOYasi CoNHEeuHble Oarapen. Ha OOpTy KakKIOro CIyTHHKA YCTAHOBJICHBI aTOMHBIC Yachl,
oOecnieunBaromye To4HOCTh 10-9 cek, BBIUNCIUTENBHO KOJUPYIOLEe YCTPOMCTBO U MEPENaTUNK
MoHocThio 50 BT, nznyvaronuit Ha yacrote 1575.42 MI'w.

Poxxnenuem NAVSTAR moxHo cuutath heBpanb 1978 roma, korma Ha opOUTy ObLT BBIBEICH
NEePBBINA CIYTHUK cucTeMbl. CpelHUN CPOK CIy»KOBI OJJHOTO CIyTHUKA Mpubmu3utensHo 10 rner,
MO3TOMY B MPOTrpaMMy BXOIHUT IMOCTOSHHOE MPOM3BOACTBO M BHIBEACHHE Ha OPOUTY HOBBIX
CIyTHUKOB, Ha CMEHY HCIOJb30BaBIIUM CBOil pecypc. CTOMMOCTh MOCTPOMKU M 3amycka 24
CITYTHUKOB - 12 MUJUIMAp/IOB 10JJIApPOB.

2.9.3.1. 3aganus BBIIONHAIOTCA B paboyeii TeTpaay 10 AUCLUILIMHE.

JlaTh KpaTKuil OTBET HA CIEAYIOLINE BOIPOCHI:

-Uto takoe GPS?

- U3 wero coctoutr GPS?

- Kak nmpoucxoaur onpeneneHue KOOpaAuHAT?

- Kak GPS-npuemHuk onpenenser paccTosHUE 1O CIIyTHUKOB?

- CymecTBYIOT JIM IPYyTU€ CUCTEMBI ONPEAEIEHUS MECTOTOIOXKEHUS?

O6ocHOBaHHE pacyeTa BPEMEHH, 3aTPauyMBaeMOr0 Ha BBIIOJIHEHHE 3ahaHus: Ha BeImomHeHue
KKI0T0 U3 4 3alaHuii OTBOIUTHCS MpUMEpHO 10 2 yaca 30 MUH., 32 KOTOpbIE CTYJEHTY HEOOXOAMMO
BHUMATEIIbHO O3HAKOMHTHLCS C JIMTEPATypOil IO JAHHOMY BOIIPOCY, BBIOPATh OCHOBHBIE ITOJIOKEHUS,
3aKOHCIIEKTUPOBATH M C/IETIAaTh BBIBOJBI 110 KAXKIOMY BOTIPOCY.


https://urait.ru/bcode/

