®EJEPAJBHOE 'OCYJAPCTBEHHOE BIO’KETHOE
OBPA3OBATEJBHOE YUPEXJIEHUE BHICHIEIO OGPA3BOBAHUS
«OPEHBYPI'CKHMI TOCYJAPCTBEHHbBIN
ATPAPHBINYHUBEPCUTET»

dakyJbTeT CpeaAHero npogecCHOHAJIBLHOI0 00Pa30BaHMS

Y4eOHO-MeTOAMYECKAS IOKYMEHTALMS 110 OCBOEHUIO UCIUIINHBI

IIM.03 Kaprorpado-reome3nieckoe cONpoBoKIeHHE 3eMeJIbHO-
HMYIIECTBEHHbIX OTHOIICHHUIT

CrnenuanbHoctb 21.02.05 3eMenbHO-UMYIIIECTBEHHBIE OTHOIIICHUS

®opma 00y4yeHUs1 O4YHAS

OpenOypr 2022 .



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. Kpatkuit HICTOpHYECKUH 09ePK pPa3BUTHS POCCHUICKOM reoje3un
1.3 TonsaTue o hopme u pa3mepax 3emin

1.4 MaremaTtndeckas HOBEPXHOCTh 3eMIIN

1.5 ®usnueckas MOBEpPXHOCTH 3eMITH

1.6. 3amaum nHXeHepHOU reoae3uu. Penrenue 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,
2022. — 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, 2022. — 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 :
Wznatenscro 0paiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anextponHblit / 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" m "daizo" — "maiimzo" — "pasmensro", uTO B TEpeBOJE O3HA4aeT «3emiiepasjeneHue». . 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 «3emiien3sMeperne». OqHaKo B Halle BpeMs U3MEpeHHUS Ha 3eMiie He SBIAIOTCSA MPEeIMETOM TeoMeTpuu. 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 3eMIIM 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
COOpYKEHHI Ha 3eMHOM TIOBEPXHOCTH U 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 reolie3us pasaeaniach Ha psiJi HAyYHBIX JUCLHUIUIMH:

. BBICIIIAs TE0/IC3HS;

. Tororpagus;

. WH)KEHEPHasl reo1e3us;
. Kaprorpadus;

. (doTorpamMmeTpus;

. panuoreoesus;

M KOCMHYCCKasA Ireoac3us,


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
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http://edu.dvgups.ru/metdoc/its/geod/lek/l1/L1.htm#1._ПРЕДМЕТ_ГЕОДЕЗИИ

® 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

I[Tpu TonorpaduueckoM H3yueHHH pU3NIEeCKOl TOBEPXHOCTH 3eMIIM HaBOAHAS M MOJ(BOJHAS YAaCTH PacCMaTPHBAIOTCS
otaenbHO. HanBopHas uacte (Cymia) — MECTHOCTH (TEpPpPUTOpHs) SIBISIETCS NPEIMETOM H3Y4eHHs Tororpaduu.
[MToaBoiHYIO YaCTh —aKBaTOPHIO (IIOBEPXHOCTD, IIOKPHITYIO BOJAMHU MOPEl U OKEaHOB) H3ydaeT OKeaHOrpadusi.

B cBoI0 04epens MECTHOCTD Pa3feiioT HAa CUTYalHIo U penbed.

Curyanueil Ha3bIBalOT COBOKYIHOCTh ITOCTOSIHHBIX HPEAMETOB MECTHOCTH: PEK, 03€p, PACTUTEIbHOIO IOKPOBA,
JIOPO’KHOM CETH, HACEJIICHHBIX MECT, COOPY)KEHMH M T.I. I'paHHMIBI MEXIy OTACIbHBIMH OOBEKTaMM CHTYaIlMH
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 COBOKYIHOCTH HEPOBHOCTEH (DU3MUECKON MOBEPXHOCTH 3€MIIHM PAcCMaTPUBACTCSA IO OTHOIIEHHUIO K €&
YPOBEHHOM TOBEPXHOCTH.

3.6 3aaayu MHKEHEPHOM reoxe3nun

OcHoBHBIE MOHATHS MaciiTaba. Kiaccugukamus kaprorpapuueckux npousBeAcHui mo macmTady. Pemenune 3amad mo
MacmTa0y.

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

. MOJTyYeHHE TeOAE3NYECKUX JaHHBIX (Teoie3ndecKre M3MEpEHUs) MpH pa3pabOTKe MPOEKTOB CTPOMTENHCTBA
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);


http://edu.dvgups.ru/metdoc/its/geod/lek/l1/L2.htm
http://edu.dvgups.ru/metdoc/its/geod/lek/l1/L3.htm

. 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

4. 1. Cwmanes, B. 1. T'eone3ust ¢ ocHoBamu KapTorpaguu M KapTorpaduuecKkoro 4epueHus : ydeOHoe
nmocooue s cpeanero npodeccuoHanbsHoro oopasopanus / B. M. CmaneB. — Mockga : M3garenscTBo
FOpaiir, 2022. — 189 c¢. — ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

5. Makapos, K. H. MUmxeHepHas reone3us: y4eOHUK IS CpeaHEro mpodeccuoHaibHoro oopasosanus / K.
H. MakapoB. — 2-e¢ u3j., ucnp. u gon. — Mocksa : U3narensctBo HOpaiit, 2022. — 243 ¢. —ISBN
978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

6. BocrpoknyTtoB, A. JI. OcHOBHI Tomorpaduu : y4eOHUK IJs cpenHero npodeccruoHambHOro odpazoBanus / A. JI.
Bocrpoxnyros, B. H. Cynpyn, I'. B. llleBuenko ; mon oOmeit penakuueii A. JI. BoctpoknyroBa. — Mocksa :
Uznarenscro 0paiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anexktpoHHblit / OOpa3oBarenbHast
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 «['eonesns u xaprorpadus» http://geocartography.rullepedens pekomerTyeMbix IHTEpHET-peCcypcoB:
4. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html

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

6. XKypuan «I'eone3ust u kaprorpadusi» http://geocartography.ru

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

[eorpaduyeckue KOOpJAMHATHI — BEJIMYHHBI, O0OOINAIOIIME JBE CUCTEMbl KOOPIMHAT: TE0JE3HMYECKYyI0 U
ACTPOHOMMYECKYIO, HCIIONB3YIOT B TEX CIIydyasX, KOI/Ia OTKJIOHEHHE OTBECHBIX JMHUI OT HOPMAIN K IIOBEPXHOCTH HE
YUUTHIBACTCH.

I'eorpaguueckas mupora — yroi, oOpa3oBaHHBIN OTBECHOH JMHUEH B JaHHON TOYKE W 9KBATOPHAIBHOH IIIOCKOCTBIO.
leorpadmueckas monrora — IBYrpaHHBIA Yol MEXIy IUIOCKOCTSIMH MEpHIHMAaHAa JaHHOHW TOYKH C IIIOCKOCTBHIO
HavyaJIbHOTO MEpUINAHA.

3.2 Ilnockme NpsSIMOYIoJbHBIE Teo/ie3HYecKHe KOOPANMHATHI (30HAJIbLHbBIE)

IIpu perennn MHXEHEPHO-TEOJE3NIECKUX 3a7]a4 B OCHOBHOM MPUMEHSIOT MJIOCKYIO MPSIMOYTOJIBHYIO T€0I€3UIECKYI0
Y TIOJISIPHYIO CUCTEMBI KOOPJIMHAT.

Jist ompeneneHus TOJIOXKEHUST TOYEK B IUIOCKOW MPSMOYTOJBHOW T'€0Je3WYECKOr CHCTeMe KOOPAWHAT HCIIOJIB3YIOT
TOPU3OHTALHYIO KOOpJIWHATHYIO TIOCKOocTh XOVY, 00pa30BaHHYIO ABYMS B3aMMHO MEPHEHIUKYIISIPHBIMH TPSIMBIMHU.
OxHy W3 HUX NMPHHUMAIOT 33 0Ch abcumce X, APYTyIo — 32 OCh OpIUHAT Y, TOUKY mepecedeHus: oceit O — 3a Hadajo
KOOpJMHAT.

M3yyaemble TOUKH MPOESKTUPYIOT C MATEMAaTUUECKON MOBEPXHOCTU 3eMJIM Ha KOOpAUHATHYIO mitockocTh XOV. Tak kak
ceprveckas MOBEPXHOCTh HE MOXKET OBITh CIIPOSKTHUPOBAaHA Ha IUIOCKOCTh 0¢3 UCKaXKeHUH (0e3 pa3phIBOB M CKIIAJIOK),
TO TPH MMOCTPOCHHUH TUIOCKOW MPOCKIIMHA MaTEeMAaTHUSCKOW MOBEPXHOCTH 3eMIIM MPUHUMAETCS HEM30EKHOCTh JTaHHBIX
WCKa)KEHUI, HO TIPU STOM WX BEIIMYHHBI JOJDKHBIM 00pa3oM OTpaHUYMBAIOT. [IJIs1 3TOr0 MPUMEHSIETCS paBHOYTOJbHAS
Kaprorpaduueckas npoeknus ['aycca — Kprorepa (mpoekius Ha3BaHa MO UMEHH HEMEIKUX YYCHBIX, MPEIOKUBIIHX
JIAHHYIO TIPOEKIMI0 M paszpaboraBmux (GopMmymsl sl €€ NpUMEHEHWs B Te0JIe3WH), B KOTOPOH MaTeMaTHdyecKas
MMOBEPXHOCTh 3eMJIM MPOCKTHPYETCsS Ha IUIOCKOCTh MO y4acTKaM — 30HaM, Ha KOTOpBIE BCS 3eMHas IMOBEPXHOCTH
NIETATCS MEpUANaHaMu depe3 6° win 3°, HaurmHas ¢ HAYaJIbHOTO MEpHUIHaHA.

B npenenax kaxxoit 30HbI CTPOUTCS CBOSI TIPSIMOYTOJIbHAS CUCTEMa KOOpIUHAT


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

3.3 HoasipHble KOOPAMHATHI

[Ipr BBHITOTHEHWHM CBEMOYHBIX M Pa30OMBOYHBIX TEOAC3WUYECCKHX pPabOT HYacCTO TNPHMEHSIOT MOJSIPHYIO CHCTEMY
koopanHat. OHa coctouT U3 nomoca O u monsipHo#t ocu OP, B KauecTBe KOTOPHIX MPUHIMAETCS TIpsSMasi C N3BECTHBIM
HAyYaJIoOM W HalpaBICHUECM.

s ompesencHUs TOJOXKEHUSA TOYEK B JTAHHOH CHUCTEME WCIIONB3YIOT JIMHCHHO-YIJIOBBIC KOOPIHMHATHI: Yrou [3,
OTCUUTBIBAEMBIH TI0 YACOBOH CTpeJiKe OT nosisipHoit ocu OP 1o HampaBiieHHs Ha TOPU3OHTAIBHYIO IPOEKLIMIO0 TOUKH A,
Y TIOJISIPHOE PaCCTOSIHUE T OT MoJtoca cucteMbl O 1o nmpoekuu A'.

3.4 CucreMbl BICOT

BricoTa Touku sBAsSETCA TpeThel KOOPAUHATON, ONPEAEIAIOIEH €€ MOJ0KEHHUE B POCTPAHCTBE.
B reosesuu st onpenencHus OTMETOK TOYCK MPUMEHSIOTCS CICIYIOIUE CUCTEMBI BBICOT (pHc.15):

. opToMeTpuieckas (abCoroTHAsN);
. re0/Ie3UUeCKas;

. HOpMaikHast (0000IIeHHAs);

. OTHOCHTEIbHAs (YCIIOBHAS).

Opromerpudeckas (abcomroTHast) BeicoTa Ho — paccTrosHHe, OTCYMTHIBAGMOE 110 HAIPABICHUIO OTBECHOHM JIMHHUU OT
MOBEPXHOCTHU T€OUIa JI0 JTaHHOU TOYKH.

I'eone3uyeckas BbicoTa Hr — paccrosiHMe, OTCUMTHIBAEMOE IO HANpaBJICHHIO HOPMaJM OT MOBEPXHOCTH pedepeHI-
9JUIMIICOU/IA 10 NaHHOM TOYKHU.

KBasureoun («ikoObl reouay) — ¢urypa, npeaioxkeHHas B 1950-x r.r. coBerckuM yu€HpiM M.C. MonoaeHCKUM B
Ka4eCTBE CTPOTOro PEIICHUS 3aJa4yu OnpencsicHus: Gurypbl 3eMiid MyTeM TINATCIbHBIX U3MEPCHUN TPaBUTAI[MOHHOTO
nonst 3emnu. Kasureoup ompepenseTcss MO HM3MEPEHHBIM 3HAYCHUSAM IOTCHLHAIOB CHJIBI TSXKECTH COIJIACHO
noJio>keHussM Teopur M.C. MoJ10A€HCKOTO.

MecTtHas cucteMa BBICOT — THXOOKeaHCKas, €€ ypoBeHHas MOBEPXHOCTH HIDKE HyNs KpoHmTanTckoro ¢yrmroka Ha
1873 MMm.

3.5 INousite 00 OPHEHTHPOBAHUH

HpI/I BBITNIOJIHCHHUU I'€COAC3NUCCKUX pa60T Ha MCCTHOCTH, a TaKXKC MNPHU PCUHICHUU HHKCHCPHO-TCOAC3UYCCKUX 3adad Ha
TOHOFpa(I)I/I'-IeCKI/IX KapTax MW IJIaHaX BO3HHUKACT HCO6XOJII/IMOCTI> B OIIPCACIICHUU TTOJIOKCHUA JIMHUM MECTHOCTH
OTHOCHUTENIFHO KaKOIo-I100 HanpasJICHUA, TPUHUMAEMOI'0 32 OCHOBHOC (choleoe). Taxoe OIPCACIICHUC HA3BIBACTCA

OPHUCHTHUPOBAHUEM.
Yarmre Bcero 3a OCHOBHOE MPUHUMACTCA HalpaBJICHUC MEpHUUAaHA, U ITOJOXKCHHUC JIMHUN MECTHOCTH OIIPEACIIACTCA
OTHOCUTECJIBHO CTOpPOH TOpHU30HTa — CEBE€pa, BOCTOKa, IOra W 3araja. Taxkoe OPUCHTHUPOBAHUE HA3BIBACTCS

OPHUCHTHUPOBAHUEM OTHOCUTCIIBHO CTPAH CBCTA.

B reoac3un IMnpu OpUCHTUPOBAHHMU 3da OCHOBHOC HAIIPABJICHUC IMPUHHUMAKOT HAIPABJICHHUC OCCBOI'0, MCTUHHOTO HJIN
MArouTHOro McCEpUuIUaHOB. HpI/I O9TOM TIIOJIOKCHHUE JIMHUM OHNpeACAI0OT € IMOMOIIBIO COOTBCTCTBYIOIHUX YTJIOB
OPHUCHTHUPOBAHUA: JUPCKIIMOHHOT'O YyTJid, MICTUHHOI'O UJIA MAariuTHOTO a3uMyTa.

3.6 JIMpeKIMOHHbIE VIJIbI H 0CEBbIE DVMﬁl)l, HCTHHHBLIC U MAITHUTHbBIC A3UMVYThI, 3ABUCUMOCTH ME€KAY HUMH

OceBoii (cpenHUit) UICTUHHBIA MEPUANAH 30HBI YaCTO MPUHUMAIOT 32 OCHOBHOE HaIlpaBjieHHue. B 3ToM citydae
MOJIOKEHNE JIMHIM MECTHOCTH OTHOCHTEIHHO OCEBOI'0 MEpHINaHa ONpeeNseT Yrol OpUEHTUPOBAHI S, HA3bIBAEMBIH
JUPEKIHUOHHBIM .

,Z[I/IpeKHI/IOHHI)If/’I Yroj uaMeEpsCTCda OT CCBEPHOT'O HAITPABJICHUA OCEBOI'0 MEPpUIaHa B HAIIPABJICHHUN JIBUKCHU S JacOBOU
CTpEJIKH Yepe3 BOCTOK, 0T U 3amaj. CliefoBaTebHO, rpaayCcHasi BEIMYHUHA JUPEKIIHOHHOTO YTila MOXKET HMETh JIF000e
3HaueHue ot 0° 1o 360°.

OceBbIM pyMOOM Ha3bIBACTCS OCTPHIN TOPU30OHTAIBHBIN YTOJI, OTCYATHIBAEMBIN OT OJIKAMIIIEro HANPaBICHUS OCEBOTO
MepHIMaHa (CEBEPHOTO MJIH I0)KHOT0) 110 TaHHOW JIMHUU. PyMObI 0003Ha4al0T OYKBOM I' C HH/IEKCOM, YKa3bIBAIOIINM
YETBEPTh, B KOTOPOH HAXOIUTCS PyMO.

Kpome oceBoro mepuauana 30Hbl IPU OPUEHTUPOBAHUH JTMHUI MECTHOCTH 32 OCHOBHOE HANpaBJICHUE MOXKET
MPUHUMATHCS HATMIPABIIEHUE UCTHHHOTO (TeorpaguuecKkoro) Mepuanana.

McTuHHBIN MepUIMaH — JTMHUS IEPECEUEHNUS 36MHOM MOBEPXHOCTH C IUIOCKOCTBIO, POXOAALIEH Yepe3 OTBECHYIO
JIUHUIO ¥ OCh BpaIeHus] 3eMIIH.

IToJo’keHre TMHUU MECTHOCTH OTHOCHTEJILHO UICTUHHOTO MEpuanaHa OonpeaAcII€TCd NICTUHHBIM a3UMYTOM HJIA
HUCTHHHBIM pyMOOM.

UcTuHHBINM a3UMYT JIMHUU — YTOJI B TOPU30HTAIBHOM MJI0CKOCTH, OTCUUTHIBAEMBIN OT CEBEPHOI'O HANPaBIEHUS
HMCTUHHOI'O MEpUIMaHa MO X0y YaCOBOM CTPEJIKH J10 TaHHOM JIMHUH.

WcTuHHBI pyMO JTHHUM — OCTPBIA TOPU30HTAIBHEIN YTOJI, OTCYUTHIBACMEBIH OT OJIMKalIIIero HapaBJIeHUs] ICTHHHOTO
MepuaraHa (CEBEPHOTO WM F0)KHOTO) JI0 TAHHOM JTMHUU.



Jlexuust Ne 1.3 (4 uaca)
Tema: «I'eoge3nyeckas cbemka. Peabed»
1.Bonpocs! nekuuu:

1.1 Tlpsmas reone3ndeckas 3aaaya

1.2 ObparHas reoge3nveckas 3agada

1.3 CBsi3b MEXIy TUPEKIIMOHHBIMU YTIaMU MPEAbIAYIIeH U MoCcaeAyoeH TNHUN
1.4 T'eonesnueckas cbeMka. [1nan, kapra, npoduib

1.5. Penbed. OcHoBHBIE (hopMBI penbeda

2. Jlutepatypa
OcHoBHas:
1. Cwmanes, B. U. I'eone3ns ¢ ocHoBaMu Kaprorpaguu U KapTorpaduueckoro 4epueHus : yueOHoe nocoodue ais

cpennero npodeccuonansHoro obpazosanus / B. 1. CmaneB. — Mocksa : U3natensctBo FOpaiit, 2022. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Makapos, K. H. UmxkenepHas reoje3us: y4eOHUK Ui CpeiHero mnpodeccronaabHoro oodpasosanus / K. H.
MakapoB. — 2-¢ u3l., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2022, — 243 ¢. —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 penakmueir A. JI. BocrpokayroBa. — Mocksa :
WznmatensctBo IOpaiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : snexTpoHHEN // OOpa3zoBarenbHas
wiatdopma Opaiir [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 «['eone3us u xaprorpadus» http://geocartography.ru

Ilepeuens pexkoMeHyeMbIX MHTEpHET-pECYPCOB:

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

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

3. Kparkoe conep:xanue BOINPOCOB

3.1 Ilpsimas reojae3myeckas 3aj1aua

B reone3un yacTo NMpHUXOIHUTCS IMEpeaBaTh KOOPIAWHATHI C OZHOM TOUKM Ha Ipyryro. Hampumep, 3Has McXOHBIE
KOOPAMHATHI TOUKH A, TOPU30HTaNbHOE paccTosHue SAB or Heé no Touku B u HampaBieHHe NHHUH, COCTUHSIONICH
o0e ToukM (IUpeKUHMOHHBIH yron aAB wumm pym6 rAB), MoXHO ompenenuTs KOOpAMHATH Toukun B. B Ttakoii
MIOCTAHOBKE Iepeaya KOOPMHAT Ha3bIBACTCS MPSIMOM reo1e3uYecKoi 3a1ayueil.

3.2 OopaTHas reoae3nyeckas 3ajaada

OOparHas reojie3nyeckas 3aaada 3aKJII0YacTcsl B TOM, YTO IPH W3BECTHBIX KoopanHarax Toyek A( XA, YA ) u B( XB,
YB )neo6xoanmo Halith inuny SAB n Hanpasiienne nuHuN AB: pym6 rAB u nupexnuonHsii yron o AB

3.3 Cesi3b MeRIY IMPEKUMOHHBIMY YIJIAMU NpeAbLIYIIeH U ocae1VIomeil JuHUM

3aBUCHMOCTh MEXAY JUPEKIMOHHBIMH YIIIAMU M PyMOaMu ONpeieNsieTcs AjIsd YeTBepTeH 1Mo cleAyromuM GopMyam:
I getBepTh (CB) r=1a

IT getBepts (FOB) r = 180° — a

1T yerBepts (FO3) r = a0 — 180°

IV gwerBepth (C3) r=360° — o

Pym6 B Touke M Hampasienns BC Ha3bIBaeTCs MPsIMBIM, a POTUBOIIONOKHOTO HanpasieHust CB — oOpaTHbBIM.


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

IIpsimoit u 0OpaTHBIN pyMO B OHOM M TOH K€ TOYKE JAHHOH JIMHUU PaBHBI 110 YHCICHHOMY 3HAYEHUIO, HO UMEIOT
WH/IEKCHI TPOTHBOMOIOKHBIX YETBEPTEH.

3.4 Teonesnueckas chbeMka. Ilnan, kapra, l'lDO(_bl/l.l'lL

COBOKYITHOCTb JTMHEHHBIX U YIJIOBBIX U3MEPEHUI Ha 3eMHOI MOBEPXHOCTHU Ha3bIBaeTCs reojie3snueckoit ceeMkoil. ITo
pe3yabpTaTaM reoie3HUeCKoi CbeMKU COCTABIAIOT IJIaH WIH KapTy.

[lman — dYeprex, Ha KOTOPOM B YMEHBIIEHHOM M IOJOOHOM BHJIE H300pa)kaeTcs TOPHU3OHTAJIbHAS ITPOCKINS
HeOOJIBIIOTO yYacTKa MECTHOCTH.

Kapra — yMeHbIIEHHOE W HCKa)KEHHOE, BCJICACTBHE BIIMSHUS KPHUBHM3HBI 3€MIIM, HM300pa)KCHHE TOPHU30HTAIBHOU
MPOEKIMM 3HAUUTEIBHON YacTU WM BCEil 3eMHON NMOBEPXHOCTH, MOCTPOSHHOE MO OMNpPENeICHHBIM MaTeMaTHUECKUM
3aKOHaM.

[Ipodunem MecTHOCTH Ha3BIBAETCS YEPTEK, HA KOTOPOM M300pa)kaeTcs B YMECHBIICHHOM BHIE CEYCHHE BEPTHKAIBHON
IUIOCKOCTBIO ITOBEPXHOCTH 3EMJIH 110 33JaHHOMY HAaIPaBJICHHUIO.

3.5 Peaned. OcHoBHbIe hopMBI peabeda

Penbed — hopma uzmyueckoii MOBEpXHOCTH 3eMJIH, pacCMaTpHBaeMasi 0 OTHOIICHUIO K € YPOBEHHOU TTOBEPXHOCTH.
XpebeT — 3TO BO3BBINICHHOCTD, BRITSHYTAs M MIOCTOSTHHO OHMKAIONIASICS B KAKOM — JIMOO HampaBlieHHH. Y XpeOTa J1Ba
CKJIOHA; B BEpPXHEH YacTH XpeOTa OHU CIMBAIOTCs, 00pasys BOJOPa3eIbHYIO JIUHHIO, HIIH BOJOPA3/ell.

Jlomuna — ¢popma penbeda, MPOTUBOIOIOKHAS XPeOTY U MPEACTABISIONIAs BBITHYTOE B KAKOM — JINOO HAIPaBJICHUHU U
OTKPBITOE C OJJHOTO KOHIIA ITOCTOSIHHO IOHIDKarolleecs yriayoneHue. JlBa ckaTa JIOIIMHBI, CIHMBAsCh MEXIy co0o0il B
camMoif HU3KOH "acTu e€ 00pa3yloT BOJOCIUBHYIO JIMHHIO WIH TaJbBET, IO KOTOPOHW CTEKaeT BOJA, MOMAfaromas Ha
cKaThl. Pa3HOBHIHOCTSAMH JIOMIMHBI SBISIOTCS TOJMHA W OBpAr: IEpBas SBISCTCS IIMPOKOH JIOIIUHON C TIOJOTUMHU
3aJIepHOBAaHHBIMHU CKaTaMU, BTOpasi — y3Kas JIONIUHA C KPYTHIMU OOHa)KeHHBIMHU cKaTaMu. [lorHA 9acTo OBIBAaeT JIOKEM
PEKH WK PYUIbSL.

CemtoBrHA — 3TO MECTO, KOTOPOE 00pa3yeTcs MpH CIMSIHUN CKaTOB ABYX COCETHUX Top. MHOTHA CeTOBMHA SBIIICTCS
MECTOM CIUSHHS BOJOPA3ICIIOB ABYX XpeOToB. OT cemnoBHHBI OepyT Hadajo ABE JIOUIMHEI, PACTIPOCTPAHSIOMINECS B
MPOTHBOIOJIOKHBIX HAMpPABICHUAX. B TOPHOW MECTHOCTH 4Yepe3 CEVIOBHHBI OOBIYHO TPOJICTAIOT JOPOTH HIU
MIENIEXO0IHBIE TPOIIBI; TOATOMY CEIJIOBUHBI B TOpax Ha3bIBAIOT MIEPEBATIAMHU.

Jekmust Ne 1.4 (4 gaca)
Tema: «M3MepeHue ropu30HTANBHBIX YIJ10B. Teog0auTh»
1.Bonpocs! nekumu:

1.1 IpuHiun u3MepeHust TOPH30HTAIBHOTO yTiia
1.2. Teomoaut, ero COCTaBHbIE YaCTU

1.3 Knaccudukaiiys T€0107IUTOB

1.4 OtcueTHbIe IPUCTIOCOONEHUS

2. Jluteparypa
1. 1. CMmaneB, B. U. T'eome3us ¢ ocHoBamm KapTorpaduu m KapTorpauyecKoro udepyeHds @ ydeOHOe
nmocoOue i1 cpenHero mpodeccrnonarpbHoro odpasosanus / B. . CmaneB. — Mocksa : M3matensctBo FOpaiit, 2022.
— 189 c. — ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Maxkapos, K. H. MmxenepHas reoxesust: yueOHUK Juisi cpefHero npodeccuonansHoro oopasosanus / K. H.
MaxkapoB. — 2-e u3[., ucmp. u norn. — Mocksa : UznatensctBo HOpaiit, 2022. — 243 c. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpoknyTos, A. JI. OcHOBBI Tonorpaduu : y9eOHUK AJIsi CpeaHero MpodhecCHoHaTBLHOTO 00pa3oBaHus / A.
JI. BoctpokuytoB, B. H. Cympyn, I'. B. IlleBuenxo ; mox obmei penakmuerr A. JI. BoctpoknyroBa. — Mocksa :
WznarensctBo FOpaiit, 2022. — 196 c¢.— ISBN 978-5-534-01708-3. — Tekct : anekTpoHHbIi // OOpa3oBarenbHast
mwiardopma FOpaiit [caitr]. — 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. XKypnan «I'eone3ust u kaprorpadus» http://geocartography.ru

3. KpaTkoe conep:kaHue BOIPOCOB

3.1 Hpﬂl—[gl/lﬂ H3MEPCHUSA TOPHU30OHTAJBHOI0 YIJVIA




VYT1Ib1 00BIYHO MU3MEPSIIOT B TPaTyCHON Mepe (IpadyCchl, MUHYTBI, CEKYH/IBI), peXe - B paAaHHOHN. 3a pyOeKoM MTHUPOKO
MPUMEHSIETCS FPaIoBasi Mepa U3MEPEHUSI YIIIOB.

IIpu reone3udeckux pabOTax HM3MEPSIOT HE YIIbl MEXAy CTOPOHAMH Ha MECTHOCTH, a HMX OpPTOrOHaJbHbIC
(ropHu30HTANIBHBIE) TIPOEKIIMHU, HA3bIBACMbIC TOPH30HTANIBLHBIME YTIIAMU.

3.2 Teoa01MT, €ro COCTABHBIE YACTH

M3MepeHns ropH30HTAIBHBIX IPOEKIMI YTIIOB MEXAY JIUHUSMHU MECTHOCTU MIPOU3BOJAT IEOJE3MUECKUM YIIIOMEPHBIM
npudopoM TeoJoNMUTOM. JIJIsl 3TOT0 TEOAOJIUT UMEET TOPU3OHTANIBHBIA YIIIOMEPHBIH KPYT C IPalyCHBIMH JCICHHUIMHU,
Ha3bIBaeMBbIi TUMOOM. CTOPOHBI yIila MPOSKTHPYIOT Ha JMMO C MCIOJb30BaHHEM MHOABMXHOW BH3MPHOW IUIOCKOCTH
3puTensHO# TpyObl. OHa 00pa3yeTcst BUSUPHOHW OChIO TPYOBI IIpH €€ BpamleHUH BOKPYT TOPU3OHTAIBHON ocH. [JJaHHYIO
IUIOCKOCTh MOOYEPETHO COBMEMIAIOT co cropoHamu yrna BA m BC, mocienoBaTenbHO HampaBiisisi BU3HUPHYIO OCh
3putensHON TpyOs! Ha Toukn A u C. Ilpy momomy crenuasbHOr0 OTCYETHOTO IPHCIOCOONICHNS aluAaabl, KOTopas
HaXOAMTCSI HaJ JTUMOOM COOCHO C HUM M IIEPEMEINAEcTCsl BMECTE C BH3MPHOW IUIOCKOCTBIO, HA JMMOE (DUKCHPYIOT
HavaJo M KOoHel ayru alcl, 6eps oTcdeTs! o rpafyCHBIM AEICHUSIM. Pa3HOCTH B3ATHIX OTCUETOB SBISETCS 3HAUCHHEM
U3MepseMoro yria f.

JIum6 u anunana, UCIOIb3yeMble Ul M3MEPEHHs] TOPU30HTAIBHBIX YIJIOB, COCTABIIAIOT B TEOJOIUTE TOPHU30HTAIBHBIN
kpyr. Och BpallleH!s aauaabl TOPU30HTAIBHOTO KpyTra Ha3bIBalOT OCHOBHOM OCBIO TEOOJIMTA.

B Teononute Taxke MMeeTCs BEPTUKAJIBHBIN KPYT ¢ TUMOOM M aluAagof, CIyXalluil 1y U3MEpEeHUs] BepTHKAIbHBIX
MPOEKIMH YTJIOB — YIJIOB HakJIOHA. [IpHHATO CUMTATh YIJIBI HAKJIOHA BBINIE TOPHU30HTA MOJNOKUTEIBHBIMHU, a HIDKE
TOPU30HTAa — OTpULATENbHBIMH. JIUMO BEpTHKAJILHOTO Kpyra OOBIYHO HArJyX0 CKpEIUIEH CO 3pUTEIbHOU TpyOoil n
BpalaeTcsi BMECTE C HEM BOKPYT FOPU30HTAIBHON OCH TE€OJOIIHTA.

3.3 Kiaccnukanys T€010JUTOB

B HacTosmIee BpeMst OTEUECTBCHHBIMHU 3aBOJIaMH B COOTBETCTBUH ¢ AelicTBytommM ['OCT 10529 — 96
M3rOTaBIMBAIOTCA TEONOJIUTHI yeThipex Tunos: T05, T1, T2, TS u T30.

Jnst 0003HaueHsE MOZIEIHM T€010IMTa UcTioNb3yercs OykBa "T" u undpsl, yka3plBarolye yriioBble CEKYHIIbI CpeTHer
KBaJ[paTHYCCKOM ONTHOKK OJJHOKPATHOTO U3MEPEHHUS TOPU30HTAIBHOTO YIJIa.

[To TOYHOCTH TEOAOMUTHI MOAPA3IEISIFOTCS Ha TPH TPYIIIIBL:

- rexundeckue T30, npenHa3HaueHHBIE 1JIs1 U3MEPEHUS YIJIOB CO CPEAHUMH KBaIpaTHYECKUMH omnOKkaMu 1o £30";
- tounble T2 u TS5 — mo £2" u £5";

- BeicokoTouHble TOS u T1 — mo +1".

3.4 OTcyeTHbIe MPUCIOCODJIEHHS

OTCcUeTHBIE TPUCTIOCOOJICHUS CIY)XaT IUIs OTCYMTHIBAHUS JIEICHUH JMMOa M OIeHKH uX nonieil. OHHM mensarcs Ha
wrpuxoBbie (Teononut T30) u wmkanoseie (2T30, TS5, 2TS) mukpockomns! (puc.42) ¥ MUKpOMETpsI (Teomonut T2).
VYri0Bas eHa JielieHns IMMOa Ha3bIBACTCsI LICHOH JesIeH s IuMoa.

ypOBHI/I CIIy)KaT IJid NPpUBCACHUSA OTACIIBHBIX OCEH M INIOCKOCTEN Teo0aAC3NYCCKUX HpI/I60pOB B TOPU3OHTAJILHOEC WU
BEpPTHKAIbHOE TIoJ0KeHUe. OHU COCTOSIT U3 aMITYJIbI, OMIPABBI U PETYIUPOBOYHOTO MPUCTIOCOOTIECHUS.

3putenpHbIe TPYOB! M MX yCTaHOBKA. J[1s HAOMIOAEHNS YIaJeHHBIX IPEIMETOB B TEOJOIUTE HCIIOIB3YIOT 3PUTENbHYIO
TpyOy. ['eomesnyeckre mpudOpPHI, Kak MPaBUiIO, CHAO)arOT TpyOoit Kemepa, koTopast JaeT yBeIHMYCHHOE MIEPEBEPHYTOE
n3o0paxkenue. Takue TPyOb! HA3BIBAIOT ACTPOHOMHUYCCKUMHU.

OnTruka MPOCTEHIINX 3PHUTEIBHBIX TPYO COCTOWUT M3 JABYX COOMpATENBHBIX JIMH3: OOBECKTHBA, HATIPABICHHOTO Ha
mpeaMeT, u OKyJspa. [loye 3peHnss — 3TO MPOCTPAHCTBO, KOTOPOE MOXKHO BHAETH Uepe3 TPYOy IPHU HEMOIBIKHOM €€
nonoxeHuu . [IpenensHOE paccTosTHIE OT TEOAONIUTA IO MIPEeIMeTa.

HeBoopy)keHHBII TJ1a3 MOXKET Pa3IMYUTh JBS yJAJICHHBIC TOYKH B TOM CIIydae, €CIM OHH BHJIHBI O] YTJIOM 3PCHUS
OKOJIO OJIHOW MHHYTHI; IPH YMEHBIICHUN YTJa 3PCHUS TOYKH IIEPECTAIOT PAa3INYaThCs U CIIMBAIOTCS B OAHY. [losTOoMy
omuOKa BU3UPOBAHWS HEBOOPY)KEHHBIM TIJIa30M MOXHO moyiarath paBHoW 60". JlaHHOe 3HAa4YCHHWE Yriia 3pEHUS
Ha3bIBAIOT KPUTHICCKUM.

Jlexuus Ne 1.5 (2 yaca)
Tema: «M3mepeHnue JJIMH JUHUID)
1.Bonpocs! nekuuu:
1.1 Buabl usmepeHuid TMHAN
1.2. IIpuOOpBI HEMOCPEICTBEHHOTO U3MEPEHUST JIMHUH
1.3 KomnapupoBaHre MEpHBIX JEHT U PYJIETOK
1.4 Tlopsinok U3MepeHUs JIMHAN IITPUXOBOU JICHTON

1.5 KocBeHHbie u3MepeHust IJIMH JTMHAN

2. Jluteparypa



1. Cwmanes, B. 1. 'eonesus ¢ ocHoBamu kapTorpaduu 1 KapTorpaguiyeckoro uepuyeHus : yuebHoe nocoodue s
cpeanero npodeccuonansHoro oopazosanus / B. M. CmaneB. — Mocksa : UznarensctBo HOpaiit, 2022. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Makapos, K. H. UmxeHepHas reonesns: y9eOHUK U cpemHero nmpodeccnonansHoro oopazosanus / K. H.
MaxkapoB. — 2-e u3n., ucnp. u gor. — Mocksa : M3patensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpoxuyToB, A. JI. OcHOBHI TOOTpaduH : Y4eOHHK TSI CPeTHETO MPOodecCHOHATBHOTO 00pa3oBaHus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; nox obmeii pexakuueii A. JI. BocrpoknyroBa. — MockBa :

Wz natenscro FOpaiir, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekct : anexkrponHslii / OOpazoBarenbHast
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 «['eome3ns u xaprorpadus» http://geocartography.ru
Ilepeuens pexomenyembix IHTEpHET-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. Kparkoe conep:xanue BOIPOCOB
3.1 Buasbl usMepeHuii JINHUH

W3mepenns TUHNI Ha MECTHOCTH MOT'YT BBITIOJHATHCS HETIOCPECTBEHHO, ITyTEM OTKJIA[bIBAaHHUS MEPHOTO IpHbopa B
CTBOpE M3MEPSAEMOIl JTMHHUH, C TIOMOIIBIO CIIENNAIBHBIX TPHOOPOB JATbHOMEPOB M KOCBEHHO. KOCBEHHBIM METOIOM
M3MEPSIIOT BCIIOMOTATENbHBIE TapaMeTphl (YIIbl, 0a3KCHl), a JUTMHY BEIYHCIIAIOT 110 (hOpMYJIaM.

3.2. [IpnoopLI HEMOCPEACTBEHHOI0 H3MEPEHsT JTHHUH

JIHH U3MEPCHUA NJINH JIMHUH MOCPEACTBOM OTKJIaJIbIBAHUSA MEPHOI'O npn6opa HCHOJIB3YIOT CTAJIbHBIEC MCPHBIC JICHTHI,
KOTOpBI€ OOBIYHO M3TOTABIMBAIOT U3 JICHTOUHOU YIIIEpOAUCTOMN cTalu. B reoie3nueckoil mpakTUKe Yaiie BCEro
MPUMEHAIOTCA IITPUXOBBIC U IIKAJIOBBIC JICHTHI.

3. 3 KomnapupoBaHue MEPHBIX JIEHT H PYJETOK

MepHbI€e JIEHTHI U PYJIETKH Nepel M3MEPEHNEM MU JIMHUI JJOIDKHBI OBITh IPOBEpeHbl. JlaHHAs TPOBEpKa HA3bIBACTCS
KOMITapUPOBAaHHEM M COCTOHT B YCTAaHOBIICHUH JEHCTBUTEIBLHOM IITMHBI MEPHOTO IPUOOpa ITyTeM €ro CpaBHEHUs C
00pa3oBeIM MPUOOPOM, JITTMHA KOTOPOTO TOYHO U3BECTHA.

Jl1s xoMIapupoBaHUS MITPUXOBBIX JICHT 32 00Pa3IOBHIIl MEPHBIM MPUOOP MPUHUMAIOT OJIHY U3 JICHT, UMEIOIUXCSA Ha
MIPOM3BO/ICTBE, AJTHMHY KOTOPOH BRIBEPSIOT B JabopaTopuu ['ocynapcTBEHHOTO Haq30pa 3a CTaHIapTaMH U
M3MEPUTENIbHOM TeXHUKOM ['ocy1apcTBEHHOr0 KOMUTETA CTaHAAPTOB PD U 10JIB3YOTCS €10 IIPU CPAaBHEHUU C
pabounmu neHTtamu. KommapupoBaHue IIKaNOBBIX JEHT HPOU3BOAT Ha CIIEIUATIBHBIX IPUOOPax, Ha3bIBaeMbIX
CTallMOHAPHBIMH KOMIIapaToOpaMHu.

3.4 Tlopsiiok M3MepeHusl JHHUN INTPUXOBOM JICHTOM

W3mepenne MMHUI Ha MECTHOCTH IITPUXOBBIMH JIEHTAMH ITPOU3BOAAT J1Boe padbounx. [1o HanpaBieHHIO NU3MEpEHUs
OJIMH M3 HUX CYMTAETCS 3aJHUM, BTOPOIl — epesHuM. JIeHTy akKypaTHO pa3MaTsIBaioT ¢ Koiblia. E€ onudposka
JIOJDKHA BO3pacTaTh MO X0y u3MepeHus. s 3akperieHusl MEpHOH JICHTHI B CTBOPE JIMHUU HCHOIb3YeTCs 6 IIMUIIEK.
Tlepen Hagamom U3MEpEHUs S5 MMIWICK OepeT NMepeIHuid MEPITUK U OJHY — 3aHUA. 3aIHAH MEPITUK COBMEIIAET C
Ha4aJIOM JIMHUM HYJIEBOW IITPUX JEHTHL. Mcronb3ys popesb B JIEHTE, 3aKPEIISET INMIBKON €€ KOHEll PSAAOM C
KOJIBIIITKOM, 0003HAYAIOIUM HAYaJIbHYIO TOUKY JINHUH

3.5 KocBeHHBIE€ M3MEPEHUS JJIHH JHHUH

HpI/I HU3MEpCHUU paCCTOSIHI/Iﬁ JICHTOH WiIn pyHCTKOﬁ BCTPEHAIOTCA ClIydau, KOrjja MECTHOC NPCIIATCTBUC (peKa, oBpar,
3J1aHue, 10pora u T.H.) ACIacT HEMOCPCACTBEHHOC U3MEPEHNE HEBO3MOXKHBIM. Torz[a MNPUMCEHAOT KOCBEHHLIC METOIbL
OIpCACIICHUA paCCTOHHHﬁ.

Paznuuaror TpU C1ydas OnpeACJICHUSA HEAOCTYIIHBIX paCCTOﬂHHﬁ.

Jlexunsa Ne 1.6 (2 gaca)



Tema: «M3MepeHne AJUH JUHUA JadIbHOMEpaMu»
1.Bonpoch! Jekumnu:

1.1 ®u3NKO — ONTHYECKHE MEPHBIE TIPHOOPHI

1.2. HUTAHBIN ONTHYECKUI JaTbHOMED

1.3 OmpeneneHue ropu30HTAIBHBIX MPOJIOKECHUH TUHUI H3MEPEHHBIX JaIbHOMEPOM
1.4 TIpuHIUTI U3MEPEHUs pacCTOSHUN 3JIEKTPOMATHUTHBIMU albHOMEpaMHU

2. Jluteparypa
1. Cwmanes, B. 1. T'eonesus ¢ ocHoBaMu KapTorpadui  KapTorpaguuecKoro 4epueHns : yaeOHoe nocodue s

cpenHero npodeccrnonansHoro odpasosanus / B. . Cmanes. — Mocksa : U3matensctBo FOpaiit, 2022, — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Maxkapos, K. H. UmxenepHas reofesus: yaeOHHUK U1 cpeaHero npodeccruonansHoro oopasosanms / K. H.
MaxkapoB. — 2-e u31., ucnp. u gon. — Mocksa : M3patensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. Boctpoknyros, A. JI. OcHOBBI TOnorpaduy : yueOHHK ISl CpeTHEro MpoecCHoHaIbHOr0 00pa3oBaHus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeii penakiueii A. JI. BoctpoknyroBa. — MockBa :
Wznatenscro FOpaiir, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekct : anexkrponHslii / OOpazoBarenbHast
matdopma 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. Kypnan «['eonesus u xaprorpadus» http://geocartography.ru
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. KpaTkoe conep:kanue BONpocoB

3.1 ®u3nKo — onTHYECKHE MEPHbIE PHOOPHI

Bropoii criocob n3mMepeHns JUIMH JIMHUH 3aKJII09aeTCsl B HCIOIb30BaHUH (PU3UKO-ONTHIECKNX pHOOpoB. AnnHy
JIMHUH OTIPEAEIIOT KaK (PyHKIHUIO yIiia, o] KOTOPEIM BHJICH 0a3uc (ONTHYECKHE TaJIbHOMEPHI), N KaK (yHKIIHIO
BPEMEHH U CKOPOCTH PaCIPOCTPaHEHMS IEKTPOMATHUTHBIX BOJH MEXly KOHEUHBIMH TOUKAMHU HU3MEPSeMOH JTNHUU
(37eKTpOMAarHUTHBIE 1aTbHOMEPHI).

JloCTOMHCTBOM (PU3HKO-ONTHYECKUX AAJTHbHOMEPOB ABISETCA OBICTPOTA M3MEPEHHUH, BRICOKAs TOYHOCTh U BOZMOXKHOCTh
M3MepeHusi OOJBIIMX PACCTOSIHUIT 0€3 MOATOTOBKY TPACChI: HY)KHA JIMIIb ONTUYECKasi BUANMOCTb MEXY KOHEUHBIMU
TOYKaMH JINHHH.

3.2 HursHblii onTHYeCKHUil JadbHOMED

Hawubornee pacripocTpaHeHHBIM SBISIE€TCS HUTSHBIN JaJbHOMED C ITOCTOSHHBIM ITapajlyIaKTHIecKiM yriioM. OH BecbMa
MPOCT IO YCTPONCTBY M MMEETCS B 3pUTENILHBIX TPYOaX BCEX reoe3ndecKux npuoopos. CeTka HUTEH TaKux Tpyo
KpPOME OCHOBHBIX BEPTHKAIbHON M TOPU30HTAILHONW HUTEH MMEET JIOTOJTHUTENbHbIE INTPUXHU (HUTH), HA3bIBaeMble
JanpHOMepHbIMU. C MX MOMOIIBIO MO JaTbHOMEPHOU pelike ONMpeaelsaoT paccTosiHue D Mex Ty ToukaMl MECTHOCTH

3.3 OnpejejieHHe TOPU30HTAJbHBIX IIPOJIOKEHUH JIMH M M3MEPEHHBIX JIAJIbHOMEPOM

IIpu BeBoge Gopmynmer D = K - n  mpeamomaranocs, 9TO BH3WpHAs OCh TOPH3OHTAlbHA, a JajJbHOMEpHas peifka
YCTaHOBJIEHA MEPIICHAUKYIISPHO €il. B 9TOM citydae Mbl IOJTyYuM TOpH30HTaIbHOE Tiposioxkernue Juanu S =D =K - n.
OpHako Ha IMpakTHUKE B OOJBIIMHCTBE CIy4aeB BU3UPHAS OCh MMEET HEKOTOPHIA YToJl HAKJIOHA V , M BCIEACTBHE ATOTO
BEPTHKAJIBHO PACIONIOKEHHAasI pelika He OyJeT NepreHUKYIIIpHa BU3UPHOM OCH.

3.4 llpuHUMN U3MepeHHUs PACCTOSIHUI 3JIeKTPOMATHUTHLIMHU IAJIbHOMEpaMu

Pa3BuTHEe SNEKTPOHUKHM W PATUOTCXHUKU IMO3BOJIMIO CO3AaTh HOBBIC MPUOOPHI I JIMHCHHBIX HM3MEPCHHUNH —
AIIEKTPOMArHUTHBIEC JaTbHOMEPEI (CBETO- U PAIHOAaIEHOMEDHI).



IpuHMn paboTel 3THX TPHUOOPOB OCHOBAH Ha OIPEACICHHM IPOMEXYTKa BpEeMEHH t, HEO0OXOAWMOTO st
MIPOXOKICHHUS IEKTPOMATHUTHBIX BOJH (CBETOBBIX W PAJMOBOJH) B MPSIMOM U 0OpaTHOM HAaIPaBICHUU OT TOYKH A, B
KOTOPOI IEHTPUPOBAH MPHUOOP, 0 TOUKH B, T1Ie yCTaHOBIICH OTpakaTelb.

Jlexmust Ne 1.7 (2 gaca)
Tema: «OnpeneneHne MpeBLINIEHAI U 0TMETOK TOYEK»
1.Bompochl JIeKINH:

1.1 3amauu v BUABI HUBEIHPOBAHUAL

1.2. CrtocoObI TeOMETPHYECKOTO HUBEITMPOBAHMUS

1.3 Knaccuukaiius HUBEIHPOB

1.4 BimsiHre KpUBHU3HEI 3eMITH B pepakIiny Ha pe3yabTaThl HUBEIUPOBAHUS

2. Jluteparypa
1. Cwmamnes, B. 1. T'eonesus ¢ ocHoBaMu KapTorpaduu 1 KapTorpaguuecKoro 4epueHns : yaeOHoe nocodue s

cpenHero npodeccnoHanpHOro odpasosanus / B. . Cmanes. — Mocksa : U3matensctBo FOpaiit, 2022, — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Makaposg, K. H. UmkeHepHas reoie3ust: yaeOHUK It cpeaHero npodeccuonansuoro oopasosanus / K. H.
MakapoB. — 2-e uzn., ucmp. u gon. — Mocksa : M3natensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpokuyToB, A. JI. OcHOBBI TOnOrpaduu : y4eOHHK IS CPEIHET0 PO eCcCHOHATBHOTO 00pa3oBanus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox oGmeit pegaxkuueit A. JI. BoctpokHyTroBa. — Mocksa :
WznmatensctBo FOpaiit, 2022. — 196 ¢.— ISBN 978-5-534-01708-3. — Texkcr : anextpoHHbIH / OOpa3zoBaTenbHas
wiatdopma Opaiir [caiit]. — URL: https://urait.ru/bcode/

[lepedens pekomennyembix HTEpHET-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
Ilepeuens pexkoMeHyeMbIX MHTEpHET-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. KpaTkoe conep:kanue BONpocoB

3.1 3agaum ¥ BUILI HUBEJIHPOBAHUSA

HuBenupoBaHueM Ha3bIBAETCS COBOKYIHOCTb I'€OJE3UYECKUX WU3MEPEHUH ISl OIPEICIICHUS IPEBBIIIEHUN MEXAY
TOYKaMH, a TAKXKe UX BBICOT.

HusenupoBanne npousBOAST /I U3ydeHUs pebeda, OnpeeTIeH s BEICOT TOUEK IPH NPOEKTUPOBAHHUH, CTPOUTEIIHCTBE
M 9KCIUTyaTallM Pa3IMYHBIX WHXKEHEPHBIX COOPY)XEHUH. Pe3ynbTaThl HUBETMPOBAaHUS UMEIOT OOJIBIIOE 3HAYCHHUE IS
pellleHNs Hay4YHBIX 33734 KaK caMOi 'e0/ie31u, TaK U Ui APYTUX HayK O 3eMIe.

B 3aBucHMOCTH OT IpUMEHAEMBIX TIPHOOPOB M U3MEPSIEMBIX BEJIMUNH HUBEIMPOBAHUE JEITUTCS] HA HECKOJIBKO BHIOB.

1. TeoMmeTpuyeckoe HUBEIUPOBAHUE — ONPEAEICHUE IPEBBINICHUS OJHOW TOYKM HajA JAPYyrod MOCPEICTBOM
TOPU30HTAIBFHOTO BU3UPHOTO JTyda. OCYIIECTBIAIOT €r0 OOBIYHO C MOMOIIBI0 HUBEIHPOB, HO MOXHO HCIIOJIB30BATh U
JpyTre IpHOOPHI, TTO3BOJIIONINE OTY9aTh TOPU3OHTAIBHBIN JIyd.

2. TpuUroHOMETPHUYECKOEe HHBEIHPOBAHUE — OIPENEICHHE NPEBBIIICHNH C IOMOIIBI0 HAKJIOHHOTO BH3WPHOTO JIyYa.
[IpeBrlieHNe MPH ATOM OMPEACTSAIOT KaK (YHKIUIO H3MEPEHHOTO PACCTOSIHHSA M yIJla HAKJOHA, JUIT H3MEpPEHHs
KOTOPBIX HCIIOJIB3YIOT COOTBETCTBYIOIINE ITe0Ie3NIECKUe TPHOOPHI (TaXeOMETp, KUIIPETeh).

3. bapomerpuyeckoe HMBEJINPOBAHHE — B €O OCHOBY IIOJIOXKEHA 3aBUCHMOCTb MEXAY aTMOC(EpHBIM JaBlICHHEM M
BBICOTOM TOUEK HA MECTHOCTH.

4. T'mapocraTudeckoe HUBEIUPOBAaHHE — OMNpEENCHHE IPEBBIIICHUII OCHOBBIBAETCS Ha CBOICTBE JKUAKOCTH B
COOOIIAIOIIMXCST COCYJax BCerja HaXOAMThCS Ha OJHOM YpPOBHE, HE3aBHCHUMO OT BBICOTHI TOYEK, Ha KOTOPBIX
YCTaHOBJIEHBI COCYBL.

5. A3popaiuOHUBENUPOBAHUE - IPEBBIIICHUS ONPENENAIOTCS TyTeM U3MEPEHUs BBICOT I0JIETA JICTATENBHOrO anmnapara
PaaroOBBICOTOMEPOM.

6. Mexanndeckoe HUBEIMPOBAHUE - BBIONHACTCS C TIOMOIIBIO MPHOOPOB, YCTAHABIMBACMBIX B ITyTEU3MEPHTEIBHBIX
BaroHax, TEJEKKaxX, aBTOMOOWJISX, KOTOpbIC NPH JABIKCHWH BBIUEPUYMBAIOT NMPO(WIH NPOUACHHOTO IyTH. Takue



prOOPHI HA3BIBAOTCS MPOQPIITOTPAdBI.

7. CrepeodoTorpaMMeTpHIEcKOe HHUBEIMPOBAHIE OCHOBAaHO Ha OIPECNICHHH IPEBBIMICHHS 1O Hape (OTOCHHMKOB
OJTHOM M TOM K€ MECTHOCTH, MTOJIYICHHBIX U3 ABYX TOUeK Oa3uca GororpadupoBaHusl.

8. OmpeneneHue NPEBBINICHUHA MO pe3yJabTaTaM CIYTHHKOBBIX HM3MepeHui. Mcnonb3oBaHUE CIYTHUKOBOW CHUCTEMBI
T'JIOHACC - TI'moGampHasts Hasurammonnas CryTHukoBas CHcTeMa IO3BOJIIET OIPENEIATh IPOCTPAHCTBEHHBIC
KOODPJMHATHI TOYEK.

3.2 Cnnoco0bl reOMeTPHYECKOr0 HUBEJIHNPOBAHUS

I'eomeTpuueckoe HUBETMPOBAHKE — 3TO HaNOOJIEee PaCIIPOCTPAHEHHBIH cr1oco0 onpeneneHus npepblieHnii. Ero
BBINOJIHAIOT C OMOIIBIO HUBEJINPA, 33Ja0IEro TOPU30HTANBHYIO IMHUIO BUHPOBAHMUSL.

YcrpoiicTBO HEBENMpa 10CTaTOYHO nMpocTtoe. OH UMEET 1B OCHOBHBIC YacTH: 3pUTENBHYIO TPYOy U YCTPOICTBO,
TMO3BOJISIOIIEE IPUBECTH BU3UPHBIH JTyd B TOPU30HTAILHOE MOJ0KEHHE.

3.3 Knaccudukanusg HUBeJIUPOB

Cornacuo apeiictByromM ['OCTaM HUBENUpBI M3rOTAaBIMBAIOT TPEX TUIOB: BbIcOKOoTO4HBIe — H-05; Tounsie — H-3;
texHuyeckue — H-10.

B Ha3zBaHMM HUBeNHMpa YUCIOM crpaBa OT OykBel H mnmgpoil 0003Ha4aloT DOMYCTUMYIO CPEIHIOI KBaJpaTHYECKYIO
omMOKy U3MEPEHUs NPEBBIICHNUS Ha | KM JBOMHOTO HUBEIUPHOTO XO/a.

B 3aBucuMocCTH OT TOTO, KAKUM CIIOCOOOM BH3UPHBIH JIy4 YCTaHABIMBAETCS B TOPU3OHTAILHOE MOJIOKEHHE, HUBEIHPHI
M3TOTaBJIMBAIOT B JIBYX MCHOJHEHHSX: - C HUJIMHAPHYECKUM YPOBHEM IPHU 3pUTEIbHOM TpyOe, ¢ MOMOIIBI0 Y KOTOPOTO
OCYIIECTBIISICTCS TOPU30HTHPOBAaHWE BHU3MPHOrO Jyda (puc. 63); - ¢ KOMIIEHCAaTOPOM — CBOOOJHO MOJIBEHICHHAS
ONTHKO-MEXaHWYECKasi CHCTEMa, KOTOpas IPHBOAWT BHU3HMPHBIA JIyd B TOPH3OHTAIbHOE IOJOXKEHHE. B Ha3BaHuM
HuBenupa o6yksa K o6o3nauaer xommercarop (H-3K, H-3KJI), rae JI — mum6. 7.4.

Husemupusie pefikn miss auBenupoBanus 111 — IV kmacca W TeXHHYECKOTO M3TOTABIMBAIOT U3 JICPEBSIHHBIX OpycheB
JIBYTaBpOBOT'O ceueHus mupuHoi 8 — 10 u TonmuHoi 2 — 3 cm.

Peiika PH-3 umeer nnuny 3 M. [lenenus HaHeceHsl yepe3 1 cM. HmwxkHsAs yacTh peiiku 3aKioueHa B METAIIMYECKYIO
OKOBKY U Ha3bIBa€TCs MATKOM.

OcHOBHas 1IIKaJa UMEET JIeJICHHsI YePHOTO U OEJIoro 11BeTa, HOJIb COBMEILEH C MATKOM peiiku. JlomonHuTenpHas mKaia
Ha JIpyroil cropoHe pelKku MMeeT uepedylolnuecss KkpacHsle U Oenble aeneHud. C MATKON pelKd COBMENIEH OTCUET
6omnbmie 4000 MM. HacTo BeTpedaroTCsi KOMIUIEKTHI peeK, Y KOTOPBIX ¢ MATKaMU KPacHBIX CTOPOH COBHAJAIOT OTCUETHI
4687 u 4787 mm. IloaToMy mpeBbIIIEHHS, U3MEPEHHBIE MO0 KPAaCHBIM CTOPOHAM peek, OyayT OoJjblie WM MEHbIIEe Ha
100 MM M3MEPEHHBIX 110 YEPHBIM CTOPOHAM PEEK.

3.4 Bausinne kpuBu3Hbl 3eMJid U pedpakuMy HA Pe3yIbTAThI HUBEJIUPOBAHUS

Ipu BeIBOZE POPMYIT Uil CIIOCOOOB HUBEIUPOBAHKS W3 CEPEIUHBI M BIIEPE/ MPUHSATO, YTO YPOBEHHAS MOBEPXHOCTH
SIBJISIETCS UIOCKOCTBIO, BU3HPHBIN JTyd NPSMOJIMHEEH M FTOPU30OHTAJICH, PEIKH, YCTAHOBICHHBIC B TOYKAX, MApaUICIbHbI
MEXTy COOOH.

Jlexkuusi Ne 1.8 (4 vaca)
Tema: «I'eone3nuyecKkue CeTH»
1.Bonpocs! nekumu:

1.1 TpuHIWI opraHU3ad CHEeMOYHBIX PadoT

1.2. Ha3zHaueHue ¥ BUIbI TOCYJAPCTBEHHBIX I'€0€3UUECKUX CeTel

1.3 TlnanoBbIe rOCyIapCTBEHHBIE T'€0Ae3UUECKHE CeTU. MeToAbl UX CO3/1aHus
1.4 BbICOTHBIE TOCYIaPCTBEHHBIE T'€0/1€3UUECKHUE CETH

1.5 T'eome3nyeckue ChbEMOYHBIE CETU

2. Jluteparypa
1. Cwmanes, B. 1. 'eonesus ¢ ocHoBamu KapTorpaduu 1 KapTorpaguiyeckoro uepueHus : yueoHoe nocooue s
cpenHero npodeccuonansHOro oopasosanus / B. . Cmanes. — Mocksa : U3natensctBo FOpaiit, 2022, — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. mxeHepHas reozie3nsi: yaeOHUK JUIsl cpetHero npogeccuoHanbHoro oopasosanus / K. H.
MaxkapoB. — 2-¢ u31., ucnp. u gomn. — Mocksa : M3natensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpoknyTos, A. JI. OcHOBBI TOnorpaduu : y4eOHUK JJIs1 CpeIHEro MpodeCCUOoHaIbHOT0 00pazoBanus / A.
JI. Boctpokuytos, B. H. Cynpys, I'. B. IlleBuenko ; mox o6meit pegakuueit A. JI. BoctpokayToBa. — Mocksa :
WznmatensctBo F0paiit, 2022. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anekrponnsiii / Obpa3oBareabHas
mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/



ITepeuens pexomennyeMbix IHTEepHET-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
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 IlpuHUMI OPraHU3AIUN ChEMOYHBIX PadoT

T'eone3nueckre U3MEPEHHsT CBOMATCS K OMPEICICHUIO B3aHMHOTO TTOJIOKECHHUS TOYEK Ha 36MHOW MOBEPXHOCTU. YTOObBI
ocnabuTh BIMSHUE OIMIMOOK HM3MEPCHHUN W HE MOMYCTUTh MX HAKOIUICHUS IPH T'eOAC3MYCCKOU CHEMKE YYaCTKOB
MECTHOCTH, MPHUHATO 33 MPaBUIIO BECTU PabOTy OT OOIIEro K 4acTHOMY. J[JIsi 3TOro M3 MHOXXECTBA OMPEACISIEMBIX
TOYEK Y4acTKa 3eMHOH MOBEPXHOCTH BBIJEISIOT HauboJiee XapaKTepHble M ONPENENSIOT B IEPBYIO OYepelb HMX
nosioxeHue. Takue TOYKH Ha3bIBAIOT OMOPHBIMU. DTH TOUKU 00pa3yIOT reo/Ie3UUECKyI0 ONOPHYIO CETh (Ie0e3uIecKoe
OCHOBAHHE), T.C. COCTABISAIOT Kak OBl OOIIYI0 KaHBY, Ha OCHOBE KOTOPOH C HEOOXOIMMOH, XOTsA M Ooiee HU3KOH
TOYHOCTBIO MPOM3BOAUTCS JAaJIbHEHIIAs ChEMKA.

Just Toro, 4to0bI pe3yibTaThl ChEMOK OBUIM HAJCKHBI, BCE BAXKHEHIINE Te0/e3UUecKre ACHCTBUS OJDKHBI
BBITIOJHATBHCS € KOHTposieM. [103TOMy B OCHOBE KauecTBa reofe3WYECKUX paboT JICKUT MPUHIUI HU OJHOTO IIara
Briepe/ 0e3 KOHTPOJIS TPEIBIAYIIUX ISHCTBHIA.

3.2 Ha3nauyeHHe M BHABI FOCYIAPCTBEHHBIX I'e01e3NYECKHX ceTel

C 1919 roma B Hamieil cTpaHe OBLIO IOJOXKCHO HAYajlo HAYyYHO-OOOCHOBAHHOW OpraHHM3alUdd BceX Tomorpado-
reoJie3nyeckux paboT. lVcrmomHUTEeNbHBIE, KOHTPOJbHBIC, pa3pelIuTeSIbHbIE W HAA30pHBIE (QYHKIMU TIPH HUX
MPOU3BOJCTBE OBLIM OOBeAMHEHBI B Bricmiem reonesudeckom ymnpasienud (BI'Y). B mocnenctBum oHO ObLIO
npeoOpa3oBaHo B ['naBHoe ympasienue reone3un u kaprorpadpuu. C 1 mapra 2009 roga 3Tu QyHKUMHU NepeiaHbl
denepaibHOi CiTy)0e rocy1apCTBEHHON pEerucTpaliy, KaaacTpa U KapTorpadum.

OnHoM U3 BaKHEHIIMX 3a7ja4 JAaHHOI'O TOCYIapCTBEHHOIO OpraHa SBJISIETCSl CO3/1aHHE TOCYIapCTBEHHON I'e01e3UYeCKOM
cetr (I'T'C) Ha TeppUTOpPUH HAIIICH CTPAHBEL.

TocynapcTBEHHONW Te0/1e3UYECKON CETBhIO SIBJISETCS COBOKYHMHOCTb ONOPHBIX TI€0JE3UYECKUX IYHKTOB, IPOYHO
3aKPEIJIEHHBIX HAa MECTHOCTH, B3aUMHOE PACIOJIOKEHHUE KOTOPBIX TOYHO OIPENEICHO B €AMHOM rOCyAapCTBEHHOM
CUCTEME KOOPJIMHAT U BBHICOT.

T'eonesnyeckue ceTy NOAPa3IESIOTCS HA TOCYIapCTBEHHYIO M€0JIE3UYECKYIO CETh, I'€01€3UUECKYI0 CETh CIYLIEHUS U
CHEMOYHYIO I'€0/Ie3UYECKYIO CETb.

FOCyI[apCTBeHHaSI reoac3ndcckas CETh SABIIICTCS I/ICXOI[HOI\/'I A Apyrux reoJC3nYCCKuX cereir. Ona JCIIUTCA Ha
IJIaHOBYIO M BBICOTHYTO.

IInanoBas rocyqapcTBeHHAs reoIe3UdecKasi CeTh CO3/1aeTCs aCTPOHOMUYECKUM HITH T€0Ie3UNIEeCKUM METOIaMH.

IIpy acTpoHOMHYECKOM METOAE IUIAHOBOE TIONOXKEHHE KaXKIOr0 M3 OTHENBHBIX IYHKTOB CETH OIpeensercs
HE3aBUCHMO JIPYT OT APYyTa U3 aCTPOHOMHYECCKHUX HAOIIOICHUH.

Tl'eone3nyeckuii METOI COCTOMT B TOM, 4YTO Ul OINpPEAENEHUS KOOpAMHAT TOYEK HAXOIAT M3 aCTPOHOMMUYECKHUX
HAOJIOEHUI KOOPAWHATHI TOJIGKO HECKONBKAX TOYECK, HAa3bIBAGMBIX HCXOMHBIMH. JlanmbHelWInee OIpeaeieHus
IUIAHOBOT'O MOJIOKEHHSI TOUEK MPOU3BOSAT ITyTEM Ire0e3NUECKUX U3MEPEHUH HA MECTHOCTH.

BrlIcoTHas rocyjapcTBEHHAs Te0ie3UudecKas CETh CO31aeTCd METOA0M IeOMETPUYECKOTO HUBEIUPOBAHMUS.

3.3. [li1aHoBBIE TOCYIAPCTBEHHbIE ITeoie3nuecKue ceTH. MeTo/Ibl HX CO3IAHUS

OCHOBHBIMH METOAAMH CO3/IaHUS TOCYJApCTBEHHOM Ie0e3WYeCKO CETH SBISIOTCS TPHAHTYILIINSA, TpUIaTeparius,
MOJIATOHOMETPHSA U CIIyTHUKOBBIE KOOPIUHATHBIE OMPEICTICHHIS.

Tpuanrynsanust mpencTaBisieT coOoil memb NPHIIETAoNINX APYr K APYTy TPEYTrOJBHUKOB, B KAXKAOM M3 KOTOPBIX
MU3MEPSIOT BEICOKOTOYHBIMH TEOJIONUTAMH Bce yriibl. Kpome Toro, n3Mepsro JTHHBI CTOPOH B HavYaJle ¥ KOHIIE [eTH
Tpuanrynsanus genurcs Ha knaccsl 1, 2, 3, 4. TpeyronbHUKH pa3sHBIX KJIAaCCOB Pa3IUYAIOTCS JUIMHAMH CTOPOH M
TOYHOCTBIO U3MEPEHHUS YIIIOB U 0a3HCOB.

3.4 BuICOTHBIE TOCYIAPCTBEHHBIE I'e0/Ie3HUEeCKHE CETH

T'ocynapcTBenHas BbICOTHAs reoje3uydeckas cetb — 310 HuBenupHas cets I, 1L, IIT u IV knaccos. Tlpu atom cetu [ n 11
KJIACCOB SIBJISIIOTCS] BBICOTHOM OCHOBOIA, C IIOMOIIBIO KOTOPOH YCTaHABIMBAETCS €JMHAS CUCTEMA BBICOT Ha BCEH
TEPPUTOPUH CTPAHBI.

3.5 T'eoie3nuecKkne CheMOUYHbIE CETH




CBpeMOYHBIC CETH SIBITIOTCS T€OC3MUECKON OCHOBOM NP pEIIeHHH WHKEHEPHO-T€0Ie3NIecKuX 3a1ad. Mx co3maoTr B
KadecTBE CBEMOYHOTO OOOCHOBAaHUS [UIS TIPOM3BOJACTBA TOMOTpapUUECKHX CHEMOK, BBIHOCA Ha MECTHOCTD
WH)XEHEPHBIX COOPY)KESHUH, a TakKe Ul INTAHOBOW M BEICOTHOM MPUBSI3KK OTAEIHHBIX 00HEKTOB.

CreMo9HOE 000CHOBaHHE pa30MBAETCS OT ITYHKTOB TUTAHOBHIX M BEICOTHBIX OTIOPHBIX CETEH.

CaMmblif pacrpocTpaHEHHBI BHJ] CheMOYHOTO OOOCHOBAaHUS — TEOJOJHUTHBIE XOJbl , OIMPAIOIINECS HA OJMH WU J1Ba
MCXOJHBIX ITyHKTA.

Jlekuus Ne 1.9 (4 gaca)
Tema: «TaxeoMeTpHUYecKasi CheMKa»

1.Bonpocel Jieknuu:

11 TpuronomeTpuueckoe HUBEINPOBAHUE
12 OmnpeneneHre MPEBHIMICHIS TPUTOHOMETPHYECKAM HUBEIHUPOBAHUEM C YIETOM IOTIPABKH 338 KPUBU3HY 3eMIIH
U pedpakunu
1.3 [Ipou3BOACTBO TAXEOMETPHUIECKOI CHEMKH
1.4 Busl 21eKTPOHHBIX TaXEOMETPOB
2. Jluteparypa
1. Cwmarnes, B. U. I'eonesus ¢ ocHoBamMH KapTorpaduu ¥ KapTorpaduyeckoro YepyeHus : yuaeOHoe mocodue st

cpenHero npodeccuonanpHoro oopasosanus / B. M. Cmanes. — Mocksa : U3natensctBo FOpaiit, 2022, — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Makaposg, K. H. UmkeHepHas reoie3usi: yaeOHUK Ui cpeaHero npodeccuonansuoro oopasosanus / K. H.
MakapoB. — 2-¢ u3[l., uctp. u aon. — Mocksa : M3matensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpoxuyToB, A. JI. OcHOBHI TOnorpaduu : y4eOHHUK ISl CPeTHETo MpodeccnoHaIbHOTO 00pa3oBaHus / A.
JI. Boctpokuytos, B. H. Cynpys, I'. B. llleBuenko ; mox obmeit pexakuuneit A. JI. BoctpokayTroBa. — Mockaa :
WznmatensctBo FOpaiit, 2022. — 196 ¢.— ISBN 978-5-534-01708-3. — Texkcr : anextpoHHBIH / OOpazoBaTeibHas
wiatdopma FOpaiir [caiit]. — 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. Kypnan «I'eonesus u kaprorpadus» http://geocartography.ru
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. Kparkoe conep:xanue BOIpocoB

3.1 TpuronoMerpuyeckoe HUBeJHPOBaAHHE

TpI/IFOHOMeTpI/I‘IeCKOC HUBCJIMPOBAHUEC — ONPECACICHUC NPEBBIMICHUA MEXKIAY TOYKaAaMHM C IMOMOIIBIO HAKJIIOHHOTO
BU3HWPHOTO JIy4da. TeOJIOJ'lI/IT, CHaOKEeHHBI BEPTUKAJIBHBIM KPYIOM W HUTAHBIM JaJIbHOMCPOM HAa3bIBACTCA
TaxCoOMETPOM, a COBOKYIMHOCTb T'€OACIUYCCKUX I/I3MepeHI/II71 U ONPECACIICHUSA IIJIAHOBOI'O M BBICOTHOI'O IOJIOXKCHUA
TOYCK, HA3bIBACTCA TaXCOMeTpH‘IeCKOﬁ CHEMKOM.

3.2 Onpenenenne NpeBbINIEHNS] TPHTOHOMETPHYECKAM HHBEJIHPOBAHNEM C YIETOM MONPABKH 32 KPHBH3HY
3emyn 1 pedpakuun

B mpenpinymem pasfene npu ONPENeNeHUU Pa3HOCTU BBICOT JABYX TOUEK TPUTOHOMETPUYECKUM HUBEIHUPOBAHHEM,
MPEII0Iarajochk, YTO PACCTOSHUE MEX/Ty STHMH TOYKAMH HEBEJIHWKO M OTBECHBIE JIMHUH, IPOXOIAIINE Yepe3 TOUKH A 1
B, MOXXHO cuMTaTh MapajuIeNbHBIMU, & BU3UPHBIN JIyd — NpsMoi JmHHed. Ha camoMm gene mpu paccTosSHUAX OOJbIIe
300 M IpUXOIUTCS YIUTHIBATH MMOTPABKH 3a KpuBH3HY 3emin K u pedpakiuio r

3.3 IIpou3BOACTBO TaXeOMETPHYECKOI CHEMKH

TaXCOMeTpI/I'-IeCKaSI CbCMKa BBIMOJHACTCA C IYHKTOB CbEMOYHOI'O O6OCHOBaHI/I${, UX Ha3bIBAOT CTaHIUAMHU. ‘-Iame BCCro



B KaUE€CTBE CHEMOYHOTO 00OCHOBAHMUS HCIIOJIB3YIOT TEOJ0IUTHO-BBICOTHBIE XOIBI.

XapakTepHbIE TOUYKM CHUTyalluM W penbeda Ha3bIBAIOT PECYHBIMM TOYKAMH WIM NHKETaMu. PeeyHble TOYKM Ha
MECTHOCTH HE 3aKPEIIISIOT.

Jlnst onipeneneHust IIaHOBOTO TIOJIOKEHUSI TOYEK ChEMOYHOM CETH M3MEPSIOT TOPU30HTAIBHBIE YIIBI M JUIHHBI CTOPOH.
JUTHHBI M3MEpSIOT 3€MJIEMEPHBIMHU JICHTAMH WM CTaJbHBIMU PYJICTKaMH B HPSMOM M OOpaTHOM HAaIlpaBICHUAX C
ToyHOCThIO 1:2000.

BBICOTBI TOYEK ONpENeNAoT TPUTOHOMETPUYECKUM HUBEJIHMPOBAaHMEM. YTIJbl HAakIOHa W3MEpSIOT IpU JABYX
TMOJIOKEHUSAX BEPTHKAJIBHOTO Kpyra B IPSIMOM M 00OpaTHOM HampaBiIeHHUsIX. PacxoxJeHue B IPEBBIMICHUAX JOITYCKaeTCs
He Ooutblne 4 cM Ha Kaxable 100 METpOB paccTOSHUA.

3.4 Bujabl 3J1eKTPOHHBIX TAXEOMETPOB

OJeKTPOHHBIN TaxeOMEeTp OOBEANHSIET TEOJOINT, CBETOAANBHOMEP M MUKPOOBM, MO3BONSAET BHINOIHSATH YITIOBBIE U
JMHEHHBIE H3MEPEHHS U OCYIIECTBIIATH COBMECTHYIO 00padOTKy pe3yabTaTOB 3THX H3MEPEHHH.

TaxeoMeTpbl, B KOTOPBIX BCE YCTPOHCTBa (yIJIOMEpHBIE, AalbHOMEPHbIE, 3puTeIbHAs TpyOa, KIaBuatypa, Iporeccop)
00BEANHEHBI B OAWH MEXaHU3M, Ha3bIBAIOT HHTETPHPOBAHHBIMU TaXCOMETPAMH.

TaxeoMeTpbl, KOTOPbIE COCTOAT U3 OTIACIBHO CKOHCTPYHPOBAHHOTO TEOHONMTA (JIEKTPOHHOTO MM ONTHYECKOro) U
CBETOAATIbHOMEPA, HA3bIBAIOT MOTYJIbHBIMHU TaXEOMETPaMHU.

Jlexuust Ne 1.10 (4 yaca)
Tema: «Teopust omiud0K U3MepeHuii»

1.Bonpocs! nekunu:

1.1 Ooburre moHATHS 00 U3MEPEHUIX
12 OmmbKy n3MepeHuit
13 CBoiicTBa ciryyaiiHbIX OIIMOOK H3MEpEeHU
14 Or1eHKa TOYHOCTH PE3yIbTaTOB U3MEPEHHH
2. Jluteparypa
1. Cwmanes, B. 1. 'eonesus ¢ ocHoBaMu KapTorpa(uu 1 KapTorpaguIeckoro uepuyeHus : yueOHoe mocooue ais
cpenHero npodeccuoHansHOro odpasosanus / B. . Cmanes. — Mocksa : U3matensctBo FOpaiit, 2022, — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Maxkapos, K. H. UmkxeHepHas reofie3us: yIeOHHK U1 CpeHero npodeccnonaipHoro oopasosanus / K. H.

MaxkapoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3patensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpokuyToB, A. JI. OcHOBBI TOOrpaduu : y4eOHHK I CPEIHEr0 IPOPEeCCHOHATBHOTO 00pa3oBanus / A.
JI. Boctpoxnytos, B. H. Cynpys, I'. B. IlleBuenko ; mox oGrmeit pegakuueit A. JI. BoctpoknyToBa. — MockBa :
UznarensctBo KOpaiit, 2022. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : aexkrponubiii / Obpa3oBareibHas
matdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

Iepedens pekomennyemMbx HTEpHET-pECcypcoB:

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

3. Kypnan «['eone3us u kaprorpadus» http://geocartography.ru
IIepeuens pexomeHnryeMbIx MIHTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm
3. Xypnan «I"eones3us u kaprorpadus» http://geocartography.ru

3. KpaTkoe cogep:kaHue BOPoOCOB

3.1 O01mue MOHATHA 00 H3MEPEHHAX

CpaBHEHHE KaKOW-THOO0 BEITHMYUHBI C APYTOH OJHOPOIHOM BETUYMHON, IPUHATOM 32 CIUHUILY, HA3BIBAIOT H3MEPCHHEM,
a TOJIyYeHHOE TP STOM YHCIIOBOE 3HAYCHUE — PE3yIbTATOM H3MEPCHUSI.

Pasznuuaror u3mepeHus npsiMbie (HEMOCPEICTBCHHBIC) i KOCBEHHBIC. OCHOBHOE YPaBHEHUE MPSIMOTO H3MEPCHUS
A=N-K

rae A — pesynbrar u3mepenus; K — 3HaueHHWe BEIMYHMHBI, MPHHATON 3a enuHUIy u3Mepenus (cpaBHeHue), N —
OTBJICYEHHOE YHCIIO, TIOKA3bIBAIOIIEE BO CKOJIEKO pa3 A Oombiine N.



Koceennsle m3MepeHnst — Takue N3MEpEHHs, KOTOPBIE TOIYyYaloT 10 (GopMyJiaM, CBA3BIBAIOIINM 3HAUYCHHS H3MEPEHHBIX
(hM3MYECKUX BENWYMH CO 3HAYCHUSAMH JAPYIHX (U3WYECKUX BEIWYHH, IONYYCHHBIX W3 NPAMBIX H3MEPEHUH M
SBIISIOIIUXCS apTyMEHTaMH 3THX (HOopMyII.

YpaBHEHNE KOCBEHHOTO H3MEPEHUS

A= (A1,A2,A3,...,An).

3.2. OmuoOKH N3MepeHnid

[Ipouecc m3MepeHMii NMpOTEKaeT BO BPEMEHH M OINPEIEICHHBIX YCIOBHSAX, B HEM Yy4acTBYIOT OOBEKT HM3MEpPEHHS,
M3MEpHUTENBHBIN Npubop, HabMoAaTeNlb U Cpesia, B KOTOPOH BBITOJHSIOT U3MEPEHUs. B CBA3M ¢ 3TUM Ha pe3yJIbTaThl
M3MEPEHUIl BIMAIOT KadeCTBO HM3MEPUTEIBHBIX MPUOOPOB, KBamM(UKaAIM HAOJOAATENs, COCTOSHUE H3MEPSEeMOTO
00BEKTa M M3MEHEHUSI CpeJlbl BO BpeMEHH. [Ipy MHOTOKpaTHOM M3MEPEHHUH OJHOH M TOH K€ BEIMYMHBI H3-3a BIUSHUA
MEPEUHNCICHHBIX (PAaKTOPOB PE3yIbTATHl M3MEPEHUH MOTYT OTJIMYATHCS APYT OT JIpyra W HE COBIAAATh CO 3HAUCHHEM
U3MEPAEMON BENUUYMHBL. Pa3HOCTE MeXAy pe3yldbTaTOM H3MEPEHHS M JACHCTBUTENBHBIM 3HAUYE€HHEM H3MEpsAeMON
BEJINYMHBI HAa3bIBACTCS OIIMOKON pe3yIbTaTa U3MEPEHUSL.

ITo xapakTepy 1 CBOHCTBaM OIIHUOKH MOPA3ACIIIOT Ha:

rpyOnle;

*CHCTEMAaTUYECKUE;

Clly4aiiHbIC.

['pyOble OUIMOKH MM MPOCYETHI JIETKO OOHAPYKUTh TIPU MOBTOPHBIX U3MEPEHUSX WM MPU BHUMATEIHHOM OTHOIICHHH
K U3MEPEHUSIM.

Cucremaruueckue OIMOKU — Te, KOTOpbIE JCHCTBYIOT 110 OINPEAEICHHBIM 3aKOHAM M COXPAHSIIOT OJIMH M TOT )K€ 3HaK.
CucremMaTHuecKHe OMIMOKH MOKHO YYECTh B PE3yJIbTaTax M3MEPEHUH, €CIM HAWTH (PyHKIMOHAIBHYIO 3aBHCUMOCTD U C
e€ MOMOIIIBIO UCKITIOYUTD OMIMOKY MM YMEHBIINTH €€ 10 Majoi BEJINYNHEI.

CoydaifHple OIIMOKH — pe3yIbTaT JEHCTBHUS HECKOJIBKUX MPUYMH. BennunHa ciaydaifHON OMMOKHM 3aBHCUT OT TOTO, KTO
U3MEPAET, KAKMM METOAOM H B KAKUX yCIOBHSX.

Cny4allHBIMH 3TH OIIMOKW HAa3BIBAIOTCS MOTOMY, YTO KaXKIObli w3 (pakTopoB neiicTByer ciydaitHo. VX Hemb3s
YCTPaHHTh, HO YMEHBIINTD BIMSIHUE MOKHO YBEJIMUYEHHEM YHCIAa U3MEPEHUIL.

3.3 CeoiicTBa cJYYaiiHBIX OIIN00K H3MEpPEHHH

Teopus omMOOK M3y4aeT TOJNBKO Ciy4aitHbie omuOku. Iloj cinydaiiHoW OmIMOKO# 3/1ech M jaiee OyaeM MOHUMATh
Pa3HOCTh

Ai= X - li

rae Al — ICTHHHAA ciTydaiiHas ommOKa; X — UCTHHHAS BeIHMYnHa; {1 — N3MEpeHHas BeNYnHA.

CrnydJaiiHbIe ONTHMOKHA UMEIOT CIIEAYIOIINE CBOUCTBA:

1. Yem MeHbIIIe 110 aOCOTIOTHOW BEIHMYMHE CITydaifHas onrinOKa, TeM OHA Yallle BCTPEUaeTCs PU H3MEPCHHSX.

2. OnrHAKOBBIE IO a0CONFOTHOW BEIMYMHE CITyJaifHbIe OITHOKH OJJMHAKOBO YaCTO BCTPEUYAIOTCS MTPH U3MEPEHUSIX.

3. IIpu maHHBIX YCIOBHAX U3MEPEHHUHA BEITMYMHA CITYYaiHOH ITOTPEITHOCTH MO a0CONFOTHOW BETMYUHE HE MMPEBOCXOIUT
HeKoToporo mpezena. llom MaHHBIMH YCIOBUSIMH TOJpa3yMeBaeTcs OIAMH M TOT K€ MPUOOp, OAMH M TOT IXKe
HaOJIF01aTelTh, OJHU U TE )K€ MapaMeTphl BHEIIHEH cpebl. Takue n3MepeHusl Ha3bIBalOT PABHOTOYHBIMH.

4. Cpennee apuMeTHUECKOE M3 CIIydalHBIX ONIMOOK CTPEMHTCS K HYJIIO MPH HEOTPAHHMYCHHOM BO3PACTAHUH YHCIIA
U3MEpPEHU.

Tpu HepBBIX CBOMCTBA CITy4YaHBIX OMIMOOK JOCTATOYHO OUEBUAHBL. UeTBepTOE CBONCTBO BRITEKAET U3 BTOPOTO.

Ecmu A1,A2,A3,...,An - ciiydaiinbie OIIMOKH OTAETBHBIX U3MEPEHHIA, TJIe N — YUCI0 U3MEPEHUM, TO YETBEPTOE CBOWCTBO
CITyJaiHBIX OMTHUOOK MaTeMaTHICCKH BEIPAKaCTCs

3.4 OneHKa TOYHOCTH PE3VJIbTATOB H3MEPEHHH

[lox TOYHOCTBIO W3MEPEHWH IIOHMMAeTCsl CTENeHb OJIM30CTH pe3yibTara H3MEpeHHs K HCTUHHOMY 3HAYCHHUIO
u3MepsaeMoi BennYuHbl. TOYHOCTB pe3ysbTaTa U3MEPEHUH 3aBUCHUT OT YCIOBHH U3MEPEHUIl.

[ paBHOTOYHBIX PE3YyNbTATOB H3MEPEHWA Mepod TOYHOCTH SBISETCS CpPEAHAS KBaJpaTHUYecKas OIMMOKa m,
onpenensiemas o gopmyne [aycca. CpenHsis kBaapaTHdeckas ommOka 00JagaeT yCTOWYMBOCTHIO MPH HEOOIBIIOM
YHCIIE UBMEPEHUI.

IIpenenvHas omuoOKa.

BcenenctBue TpeThero CBOWCTBA clydalHBIE OIMMOKH, MPEBBIMIAIONIME MO aOCOMIOTHOW BEIMYWMHE 3HAYCHHE 2m,
BcTpevarorcst penko (5 Ha 100 usmepennii). Eme pexxe morpemHoctr 6oinbine 3m (3 u3 1000 uzmepennit). [Toatomy
YTPOCHHYIO HOTPEUIHOCTh HA3bIBAIOT NPEAEITbHON OINOKOM

J1s1 0c000 TOYHBIX N3MEPEHNH B KAUECTBE MPeeSIbHOM OIIMOKH MPUHUMAIOT

Bce BhlIenepeyncieHHble OMMOKN Ha3bIBAIOT aOCONIIOTHBIMU. B reone3nu B kadecTBe CIENHMAIBHBIX XapaKTEPUCTUK
TOYHOCTH M3MEPEHHMH HCIOIB3YeTCs OTHOCHUTENbHAs OMIMOKa — OTHOLICHHE a0CONIOTHOW OHIMOKM K CpPEAHEMY
3HAYCHMIO U3MEPSIEMOH BEJIMYHHBI, KOTOPOE BHIPAXKAETCS B BUE POCTOI ApOOH C eAMHUIIEH B UHCIIUTEIE.

Cpennsis KBapaTnieckas ommoOka GyHKIMK 00IIero Buaa

B OompmMHCTBE CIy4aeB reofe3NuecKrue M3MEPEHHS BBITIOIHAIOT C HENBI0 OTMPEACICHNS 3HAYCHUS APYTUX BEIHUHH,
CBSI3aHHBIX C M3MepsAeMON (PYHKIIMOHAILHOM 3aBUCUIMOCTBIO.

Hanpumep:

D=Ken;



h=3-1I;

h=S «tgv.

Hepasnorounsie m3mepenus. [Tonstue o Bece m3mepenns. @opmyna obmiei apudMeTHIecKor CpeTuHBI WIH BECOBOTO
CpegHero

Ecmu n3MepeHus BHIIONHSINCE HE B OJMHAKOBBIX YCIIOBHSX, TO PE3YJIbTAThl HENNb3sI CAUTATh OJMHAKOBO HAllC)KHBIMU.
Takue u3MepeHus: Ha3bIBAIOT HEPABHOTOYHBIMU. Hampumep, OAMH M TOT K€ YTOJ MOXHO H3MEPUTHh TOYHBIM HU
TEXHUYECKUM TEOJIOJIUTOM. Pe3ynbTaThl NaHHBIX U3MEPEHUI OyIyT HEPABHOTOYHBIMH.

Mepoii cpaBHEHHS Pe3yabTATOB MPU HEPABHOTOUYHBIX U3MEPEHUSIX, T.€. MEPOH OTHOCUTENIHOM EHHOCTH MOJIYYEHHBIX
HEPABHOTOUHBIX PE3YyJIbTATOB ABISETCS BEC pe3yjbTaTa U3MEpPEHUsI.

Bec BeIpakaeT kak Obl CTENCHb JOBEpPHUS, OKa3hIBACMOIO IaHHOMY pE3YJbTaTy IO CPaBHCHUIO C JPYTHMHU
pe3ynbTaTamu.

Pasnen 2 Kaprorpadgusi ¢ ocHoBaMH KapTOrpag)u4ecKoro YepuyeHusi ¥ aBTOMATH3MPOBAHHBbIE METOAbI CbEMOK
Jlexnus Ne 2.1 (4uaca)
Tema: «IlonsiTe 0 HayKe KapTOrpagus»
1. Bonpockl Jeknuu:

1.1TlonsiTHe KapTorpadus

1.2Crpyktypa kaprorpadun 1 BUAB KapTorpadgupoBaHus
1.3 Hcropudeckuii mporecc B KapTorpaguu

1.4 Cps3b KapTOTpaduu ¢ IPYTUMHU TACIHILTHHAMHE.

2. Jluteparypa
1. Cwmanes, B. U. I'eonesust ¢ ocHoBamu kaprorpaduu u Kaprorpaduueckoro 4yepyeHus : yueOHoe rocobue st
cpentero npodeccuonansHoro obpaszoanus / B. 1. CmaneB. — Mocksa : M3matensctBo FOpaiit, 2022. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. UmxkenepHas reojes3us: y4eOHUK Ui cpeaHero mnpodeccronaabHoro oodpasosanus / K. H.
MakapoB. — 2-¢ u3l., ucnp. u gon. — Mocksa : U3narensctBo HOpaiit, 2022, — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpokuyToB, A. JI. OcHOBHI Tomorpaduu : YIeOHHK U CPEIHET0 MpodecCHOHAIBHOTO 00pa3oBaHms / A.
JI. BoctpoknytoB, B. H. Cympyn, I'. B. Illepuenxko ; nmox obmeii pemakuueir A. JI. BoctpokHyToBa. — Mocksa :
WznmatensctBo IOpaiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : snekTpoHHEN // OOpa3zoBaTenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/

Iepedens pekomenyemMbx HTEpHET-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
Ilepeuens pexkoMeHyeMbIX 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. Kparkoe conep:kaHmne BONpocoB

3.1 llousaTus kaprorpadus

Kaprorpaguss - Hayka o0 KapTax Kak o0CO0OM crmoco0e Hu300paKeHHsI EeHCTBUTENBHOCTH, WX CO3JAHHH H
WCIIOJIb30BaHUU. DTO OTpeielIeHNe 3aKPETUICHO MexayHapoJHOH KapTorpaduueckoit acconuanme.
rOCy}IapCTBeHHBIe HOPMAaTHWBHBIC U3AaHUA TJIacCAT, YTO KapTorpaq)m[ — 005acTh HayKHW, TEXHUKA W TIPOU3BOJCTBA,

OXBaTHIBAIOIIIAsl U3yUCHHE, CO3aHNE U UCIIOIb30BAHNE KAPTOrpahUUECKUX TPOU3BEACHUIA.

Takum oOpa3om, kapTorpadus CymecTByeT B Tpex popmax:

e Hayka 00 0TOOpaKeHUH u MTO3HAHUU SIBIICHHIA TIPUPOJIBI u oOrrecTBa
MOCPEJICTBOM KapT;

e  00JacTh TEXHHUKH U TEXHOJIOTHU CO3JJAHHS U HCIIOJIh30BAHUS KapTorpaduuecKuX MpOU3BEACHUN;

®  OTpAaciib MPOU3BOCTBA, BHITYCKAIOIIAs KAPTOTPaPHUCCKYIO MPOAYKIUIO (KapThl, aTJIAChl, TIIOOYCHI | Jp.).

B cBsi3u ¢ pa3BHTHEM KOMIBIOTEPH3AIHMH PACIIMPHIOCH TpEJACTaBIeHUe 0 KapTorpaduu. Ctand BXOAUTH CO3IaHUE
AIEKTPOHHBIX KapT, popMupoBaHue 6a3 1 6aHKOB IUPPOBOI KapTOorpadudeckor HHPOPMAITUH.

3.2. CTpykTypa kaprorpaduu

Paznensr kapTorpadum:



O6mas Teopus kaprorpadhun

Hcropus kapTorpadun

MaremaTuueckas kapTorpadus

[IpoexTupoBaHue M COCTABICHUE KapT

Kaprorpaduyeckas ceMHOTHKa — pa3padaThIBaeT S3bIK KapThl, METOJbI TIOCTPOCHUSI CUCTEM KapTorpaduieckux

3HAKOB, MpaBWJIa UX KCIOJNb30BaHWS. TpH pa3nena CEMHOTHKH: CHHTAaKTHKY, CEMAaHTHUKY M IparMaTuky, KOTOpbIE

M3y4alOT COOTHOILIEHMSI 3HAKOB MEXIy CO0O0, MX CBA3b C OTOOpaKaeMbIMH OOBEKTaMH, OCOOCHHOCTH BOCHPUSITHS

YUTATEISIMH, HHPOPMAIOHHYIO IIEHHOCTh 3HAKOB U T. II.

Odopmienne kapT (kapTorpaduieckuii Au3aiiH)

DOKOHOMHKA M OpraHu3alys KapTorpadguyeckoro npou3BoACTBa

W3nanue xapt

Hcnonp3oBanue kapT

KapTtorpadmueckoe

Kaptorpadmueckas napopmaTnka

Kaprorpadudeckas TOMOHUMHKAa — H3y4aeT reorpagpuieckue Ha3BaHWA, MX CMBICIOBOE 3HAYCHUE C TOUKH 3PEHUS

NpaBIILHOM Nepeauu Ha KapTax.

[To Ha3HAa4YeHUIO BBLACISIOT TaKHE OTPACIH, Kak ydyeOHOe, Hay4HOE, TYPUCTCKOE, HABUTaLOHHOE (MOPCKOE, a’spoHa-

BUTAIIMOHHOE) MH)KEHEPHOE KapTorpadupoBaHue H Jp.

Bupnbr kaprorpadgupoBanus:

e 10 O0BEKTYy — acCTPOHOMHYECKOE, IUIAHETHOE M 3€MHOE, a BHYTPH 3€MHOr0 — KapTorpaupoBaHHE CYIIU H
OKEaHOB;

® 10 METOAY — Ha3eMHOE, a3pOKOCMHIECKOE M MOABOIHOE;

e 10 MacmTady — KpYIHO-, CpEJJHE- U MeJIKoMacIuTabHoe;

® 110 YPOBHIO 0000MIEHNS — aHAIUTHIECKOE, KOMIUIEKCHOE X CHHTETHYECKOE;

e 10 CTENCHU aBTOMAaTH3aLUH — pydHoe, aBTOMATH3HPOBAaHHOE
(MHTEpaKTUBHOE) M aBTOMATHYECKOE;

® 110 OIEPaTUBHOCTH — 0a30BOE U ONEPATUBHOE.

3.3 HMcropuyeckuii npouecc B kaprorpaduu

OCHOBHBIE BEXU Pa3BUTHSA
HUctop. MHCTPYMEHTApHs [T OCHOBHBIE BEXU Pa3BUTH METOJOB U OCHOBHBIC HaIIPaBICHAS
TIEPUOIBI M3MEpPEHHIT U CheMOK Ha TEXHOJIOTHH U3JTaHus KapT HCTIOJTb30BaHU KapT
MECTHOCTH
BH3yaJIbHBIC HAOIIONCHUS 1
TIIa30MepHEIE OILIEHKH
. MIpUMEHEHUE [lpumenenne  KapT s
C npesHeim. PucoBanue Ha kamHe, JepeBe, Mamupyce,
re0IE3NYECKUX OpHUEHTHUPOBAHMS W Mepe-
BpPEMEH TKaHU
HHCTPYMEHTOB I JIBUOKEHUS HA MECTHOCTH
U3MEPEHUs] JUIMH U YIJIOB
(X B. M0 H.3.)
MOSIBJICHHE
ACTPOHOMHYECCKHX
CocraBieHne pPYKONHCHBIX KapT Ha
C Il B. 10 H.3. |IpubOpOB IUTS
Oymare
ONpEACICHUST  IIUPOT |
JIOJITOT
BHEJIPEHHE OIITHYECKHUX
C nayvamna Xl| Ap Ucnonp3oBaHue KapT I
ACTPOHOMO-TEOIC3MICCKUX o
B.- XIII B. MyTEIIECTBUN U HABUTALUU
pudopoB
KapThI KakK CPEICTBO
C cepeauHBI ['paBupoBaHme KapT Ha KaMHE, METaJUle, |YKPEIUICHUS TOCYHapCTBEH-
XV B. BHEAPCHHE KapTOIeYaTaHus HOCTH ¥ BOEHHO-IIOJIUTHY.
0€e30IacHOCTH
KapThl Kak CPEaCTBO
C XVIII B. HAKOIUIEHUS M 0000IeHns
3HAHUH




Co sropoii n3zobperenue AD®A u np.

TIOJIOBHHBI dotorpammerpuueckue TEXHOJIOTHH
CPEACTB JAWCTAHIIMOHHOTO Kaptel Kak  MHCTpyMEHT
XIX B.- COCTaBJICHUSI KapT
30HMPOBAHMS, MOJICTIMPOBAHUS U MO3HAHMS
niepBast [Tpumenenne (hOTOXMMHUUYECKHX u

MPUMCHCHUEC
AOPOKOCMHIECCKUX CHEMOK

OKPYIKaIoOLIEro Mupa
nojaoBrHA XX Py It P

B.

(hOTOKOIMPOBATIBHBIX MTPOIIECCOB

LudpoBble U dIEKTPOHHBIE METOIBI U

co3JlaHne JJIEKTPOHHOH | TEXHOJIOTHHU COCTaBJICHUS Kapr,
C cepenuHsl N Kaptst Kak CPEACTBO
reoJ1e3UYEeCKOM ammapa-|popmupoBanre 6a3 U OaHKOB JaHHBIX,
XX B. KOMMYHUKaIUU
TYpHI reonH(pOPMAaIIHOHHOE
KapTorpagupoBaHue
KaprorpagupoBaHue  Kak
OCHOBA CUCTEMHOM
NPUMEHEHHE TJI0OABHBIX |y CocrtaBieHue KapT B
C xonna XX OopraHu3anuu
TIO3UITUOHUP YIOIITUX KOMIBIOTEPHBIX CCTAX, BUPTYAJIbHOEC o
B. MPOCTPaHCTBEHHOU
cucTeM KapTorpagpupoBaHue

nHopManuK U TPUHATHS
YIPAaBICHYECKUX PEILIEHUN

3.4 _Cpua3b kaprorpaduu ¢ APYrUMH AUCHUILIMHAMHA

CoBpeMeHHas: KapTorpadus UMEeT MPOYHBIC CBA3M CO MHOTMMH (PIJIOCOPCKHMH, €CTECTBEHHBIMH M TEXHUYCCKUMU
HayKaMH1 1 HAYYHbIMU JUCHUITIMHAMUA:

e Hayku o 3emiie u rtaHerax

e Jloruko-duiocodpckue HayKH

e  CoumnanbHO YKOHOMHYECKUE HAYKN

Marematuka

JMCTaHIIOHHOE 30HAUPOBAHUE

N300pa3uTensHOe HCKYCCTBO

TexHuKa, aBTOMaTHKa, HHPOPMATHKA, SIESKTPOHUKA

ACTPOHOMHUS U T€0Ie3UUECKUE HAYKH

I'eonndopmarnka

brnaropaps xaprorpaduueckoMy MeToay Npou3ouuio GopmMupoBaHHe MHOTMX oTpaciel Hayku. Kaprorpaduposanue
cTajo, HampuMep, 0a30i ISl MCCIIEJOBAHUS JTHA OKeaHa M MOBEPXHOCTH NPYTHX IUIAHET, Pa3BUTHS MOP(OMETpUH
penbeda, MeIMIIMHCKOI reorpaduu u ap.

Jlexuus Ne 2.2 (4 yaca)
Tema «OcHOBHBIE KIacCHPUKALUM KapT»

1. Bompocsl Jeknun:

11 Kapta u ee 3naueHue.
1.2 OIeMeHTHI KapThl
13 CBoiicTBa KapThI
14 Knaccudukarus xapt
15 Homenknarypa kapt
1.6 MacmtaGs1 KapT
2. JIuteparypa
1. Cwmanes, B. U. T'eone3ns ¢ ocHoBaMu KapTorpaguu U KapTorpaduueckoro 4epueHus : yueOHoe nocooue ais
cpennero npodeccuonansHoro oopazoBanus / B. 1. CmaneB. — Mocksa : U3natensctBo FOpaiit, 2022. — 189 ¢c. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. MmxenepHas reonesus: ydeOHUK Ul cpelHero mpodeccruonaipbHoro obdpasosanms / K. H.

MaxkapoB. — 2-¢ u3f., ucip. u gorn. — Mocksa : U3matensctBo HOpaiit, 2022, — 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 obmeii pemaknueir A. JI. BoctpoknyroBa. — Mocksa :
WzmatensctBo IOpaiit, 2022. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anekTpoHHbI // OOpa3oBaTenpHas



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

TepMUH «KapTa» MOSBIICSA B CPEAHHE Beka. DTOT TEPMHH MPOMCXOAUT OT JATWHCKOro «charta» (dmcr Gymara),
MPOU3BOJIHOTO OT TPEYECKOr0 XapTec — Oymara u Imanupyc.

B Poccun m3HauanbHO KapTa Ha3bIBaJlach «UEPTEKOM», UTO O3HAYAIO M300paKeHHE MECTHOCTU YepTaMHU, YepUCHUEM,
u nuib B 310Xy Iletpa | mosBuics cnepBa TEPMUH <«JIaHIKAPThD», @ IOTOM — «KaPTHI».

Kapma - 310 MaTeMaTHUYECKH ONpeeIeHHOE, YMEHBIIEHHOE, TeHEPaTU30BaHHOE H300paXKEHNE TTOBEPXHOCTH 3eMIIH,
JPyroro HeOECHOTO Tesla WIIM KOCMHUYECKOTO IPOCTPAHCTBA, TMTOKA3hIBAIOIIEE PACTIONOKEHHbIC I Ha HUX OOBEKTHI B
HNPUHATON CHCTEME yCIOBHBIX 3HAKOB.

3.2 D1eMeHTBI KapThl

1. kapTorpaduueckoe H300pakeHne

2. nereHpua

3. 3apamouHoe odopmiieHHe

Kaprorpaduueckoe m3obpakeHue, T.e. COIEp)KaHUE KapThl, COBOKYIHOCTh CBEACHUH 00 OOBEKTaX U SBICHMAX, MX
pa3MellIeHnH, CBOWCTBAX, B3aUMOCBS3SX, TUHAMUKE.

OoO1ereorpaduyeckie KapThl UMEIOT ClEIylollee CoJiep)KaHHe: HACEJICHHBIE MYHKTHI, COIHATbHO-DKOHOMHYECKUE U
KyJbTYpHbIE OOBEKTBHI, IIyTH COOOLICHWS M JIMHHU CBS3M, penbed), THaporpaduioo, pacTHUTENBHOCTb M TIPYHTEI,
HOJIUTUKO-a IMUHUCTPATHBHBIE TPAHHULIBL.

Jlerena - cucTeMa HCIOJIb30BAHHBIX HA HEl YCIOBHBIX 0003HAYEHHH M TEKCTOBBIX MOSCHECHUH K HUM.
Maremaruyeckasi OCHOBA - KOOPIMHATHBIC CETKH, MacIuTad W reoje3nveckas OCHOBa (TpaxycHas paMKa, ONOPHBIC
ITYHKTBI).

KoMnoHOBKa KapThl TECHO CBs3aHa C MaTEMaTHYeCKOHl OCHOBOM, B3aMMHOE pa3MEICHHE B IpeaesiaX pPaMKH
n300pakaeMoii TepPUTOPUH, Ha3BaHHS KapThl, JIETCHIbI, JOTIOJIHUTENIBHBIX KapT U IPYTUX JaHHBIX.

BcrnomorarenbHoe ocHallleHHe KapThl 00JeryaeT 4TeHHue M MOJIb30BaHue €10 (Hampumep, Ha Tororpaguyeckoi Kkapre
MOMEIIAOT KTy KPYTH3HBI JJIsl ONIPEIEIICHHUS YIIIOB HAKIIOHA CKJIOHOB), pa3HOOOpa3HbIE CIIPABOYHbIC CBECHUSI.

K 1omosHUTEeNIbHBIM JAHHBIM OTHOCSATCSI KapThI-Bpe3kH, (oTorpadun, auarpammel, rpaguku, MpoQuin, TeKCTOBbIE U
U(POBBIE TaHHBIE.

3.3 CsoiicTBa KapThl

® MAaTEeMAaTUYECKUI 3aKOH IOCTPOCHUSI — MPHUMEHEHUE CIEIHATIbHBIX KapTOrpaUYeCKUX MPOCKIUiA, TO3BOJISIOMIMX
MEepelTH OT CPepUIECKOM MOBEPXHOCTH 3EMITH K INIOCKOCTH KapPTHI;

® 3HAKOBOCTh H300PaKCHHSI — HCIIOJIB30BAHUE 0COOOTO YCIOBHOTO SI3bIKA KAPTOrPadhUUIECKUX CUMBOJIOB;

® TeHEPATM30BaHHOCTh KapThl — OTOOp 1 0000IIeHIE H300paXKaeMbIX 00OBEKTOB;

® CUCTEMHOCTH OTO6pa)KeHI/I${ }Iel\/’ICTBI/ITeHBHOCTI/I — nepeaadya SJICMCHTOB U CBSI3eH MCXKIAY HHUMHU, OTO6pa)KeHI/Ie
HEePaPXUH T€OCHCTEM.

3.4 Knaccudukanus kapt

1) Krnaccudukanus xapr o macmraly

e mansl — 1:5 000 u kpymnHee;

e xpynaoMacmradbnsie — 1:10 000 — 1:200 000;

o cpenHemactitadbaeie — 1:200 000 o 1:1 000 000 BKITFOYHTENEHO;

e MenkoMaciTabueie — Menbue 1:1 000 000.

2)I1o mpocTpaHCTBEHHOMY OXBaTYy:

o xapThl COTHEYHON CUCTEMBI M 3BE€3THOTO Heba

® KapThl TUIAHET, B TOM YHCIEe 3EMITH

® KapThl MATEPUKOB U OKEaHOB, a ITOCJIe dTOT'0 BO3MOXHBI pa3HbIe Pa3BETBICHUS KJIACCUPUKAIINH:
® 110 AIMUHHUCTPATHBHO-TEPPUTOPHATLHOMY JCIIEHUIO;



® 110 MPUPOJIHBIM palioHaM;

® 110 BKOHOMHYECKHUM PETHOHAM;

® 110 €CTECTBEHHO-UCTOPHUECKUM O0IACTSIM.

KapTsl okeaHoB nmoapa3aessoT Ha KapThl MOPEN, 3aJIMBOB, MPOJIMBOB, TABAHEH.

Knaccudukanus KkapT 1O TNPOCTPAHCTBEHHOMY OXBary (10 TEppPUTOPHM) 4Yalle BCEro HCIOJb3yeTcs B
KapTOXpaHWIHIIAX ¥ OMOIHOTEKAX.

3) Kitaccuduxanyst kapT 1o coaepkaHuio

e o0OmereorpayUIecKue KapThl;

® TeMaTHYEeCKHe KapThl;

e crielMaIbHbIE KapThl.

Obmereorpadudeckne KapTel. DTH KapThl 0TOOPaKalOT COBOKYITHOCTH AJIEMEHTOB MECTHOCTH, UMEIOT MHOTOIIEJICBOE
NPUMEHEHNE TPH W3YYECHHH TEPPUTOPHH, OPHEHTUPOBAHHM HA HEH, PEIICHHHM HAYYHO-TNPAKTHYECKHX 3amad. Ha
oOrmrereorpauecKux KapTax IMoKa3y BCeX 3JIEMEHTOB YIEISIOT paBHOE BHUMaHHE, n300paxkas Bce 0OBEKTHI, BUIUMBIE
Ha MecTHOCTH. JlanpHenmas knaccuukanus oouiereorpaduaecKix KapT MOYTH HOJTHOCTBIO COBNA/IACT C MX JCICHUEM
o MacmTady:

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

¢ 0030pHO-TOTOTpaduueckue — B Maciiradax 1:200 000 —1:1 000 000;

¢ 0030pHBIc — Menpue 1:1 000 000.

TemaTtuueckue kapThl. Kareropusi kapT mpupoaHbIX U OOLIECTBEHHBIX (COLMATBHBIX M SKOHOMUYECKUX) SBJICHUM, X
coueTaHuil 1 komIiekcoB. CofiepaxaHue KapT onpeaesseTcs TOH UM MHOW KOHKPETHOH TeMO.

KapTb! 0011IeCTBEHHBIX ABJICHHUN OXBATHIBAIOT cornocdepy u TexHochepy.

CneunanbHple KapTol. KapTel 3TOi Tpynmel npenHa3HA4YeHBl Ul PEHICHUs OIPEACICHHOTO Kpyra 3ajad HIIN
paccunTaHbl Ha ONpe/ieIeHHbIE KPYTH MoJIb30BaTeIel. Yale Bcero 3To KapThl TEXHUIECKOTO HA3HAUCHMS:

Ho sta knmaccudukamms He OTIMYAaeTCs CTPOrocThio. K dHcly crenuanbHBIX MOXKHO, OTHECTH KapThl Y4eOHBIC,
9KCKYPCHUOHHBIE, CIIOPTHBHBIC W Apyrue. MlHorma B ocHOBaHHWE AJS MOJOOHONM Kiaccu(uKamuu KJIaxyT Ha3HAuYCHHE
Kapr.

3.5 Homenkiarypa Kkapr

Howmenknarypa — cucrema pasrpadxu 1 0003HaueHHI TONOrpadMueCcKX IIAHOB U KapT.

B ocHOBY HOMEHKJIATypHI KapT Ha TeppuTopun Poccuiickoit deneparuy NoI0KeHa MEKIyHApOIHas pasrpadka JUCTOB
kaptel MacmTada 1:1 000000 (puc.5.6). Ansg momydeHHs OJHOTO JHCTa KapThl 3TOTO MacmTada 3eMHOW Iap AENSAT
MEpHUIMaHaMH{ 1 NTapajuIesIIMH Ha KOJIOHHBI U psAbI (TI0sica).

MepuanaHsl IPOBOAAT uepe3 Kaxasle 6°. Cuer konoHH oT 1 1o 60 uzmer ot 180° mepuanana ot 1 mo 60 ¢ 3amajga Ha
BOCTOK, HPOTHB 4YacOBOW CTpenkH. KOJIOHHBI COBHAgalOT C 30HAMH MNPSIMOYTOJbHOW pasrpadku, HO MX HOMEpa
otnuuaroTcst poBHO Ha 30. Tak juis 30HbI 12 HOMep KooHHBI 42 (Tab. 5.1).

[Mapannenu npoBoasat yepes kaxasie 4°. Cuer mosicoB oT A 10 W HIET 0T 9KBaTopa K ceBepy U tory (tadi. 5.2).

B nepeceueHun Takux KOJOHH W psnoB (M0osicoB) oOpasyrorcst jucthl kKapT MacmTada 1:1 000 000. Homenknatypa
OJIHOTO U3 TAaKUX JIMCTOB CKJIAIBIBACTCS U3 OYKBHI psila U HOMepa KoJoHHbBI: T-44, S-48. Pazmeps! Takoro jucra 6° mo
JIOJITOTE U 4° 10 IUPOTE.

3.6 Macmra0bl KapT

Ha nro60it kapTe, cocTaBIeHHON B OMpPEACICHHON MPOCKIINHY, CIEAYET pa3iudaTh TPU MaciuTada: YacTHBIA JTMHEHHBIN,
MaciTad IIoIa Iy, riIaBHbIN (00IIHiA).

B obmem ciydae 4acTHBIM JIMHEWHBIM MacumTaboM (MaciuTaboM IUIMH) HA3bIBAIOT MpEAEN OTHOIIEHHs OSCKOHEYHO
Masioro orpeska do, B3ATOro Ha IJIOCKOCTH B 3aJlaHHOW MPOEKIMH B JIAHHOW TOYKE IO JIAHHOMY HAlpaBJICHUIO, K
COOTBETCTBYIOIIEMY OECKOHEYHO MaJIoMy OTpe3Ky dS Ha MOBEpXHOCTH NMPH CTPEMIIEHUH MOCIIEIHETO K HYIIIO.
MacmtaboM 1Iomazei Ha3pIBaeTCs OTHONICHHE OECKOHEYHO Mayloi 00JacTH, OrpaHMYCHHOH 3aMKHYTBIM KOHTYPOM,
B3STOM Ha MIOCKOCTH K COOTBETCTBYIONIECH OECKOHEUHO MaJloi 00J1acTH Ha TIOBEPXHOCTH

I'naBubIi (00mmit) MacmTad XapakTepHU3yeT CTEIEHb YMEHBIICHHS 3€MHOI IMOBEPXHOCTH NPH HM300pakKeHHH ee Ha
IUIOCKOCTH. DTOT Macita® IMpeACTaBIsieT HEKOTOpOE 3HaYeHHE W3 YAaCTHBIX MAacIuTaOOB JUIMH WM XapaKTepU3yeT
CTEINeHb YMEHBIICHHS XapaKTEePHBIX JIMHUH (cpeaHnii MepuauaH, skBarop). OH MOJIIKCHIBaeTCsl HA KapTe U HUKAKOTO
BIIMSIHUS Ha BEJIMYUHBI HCKaXXCHUI HE UMEET.

Jlexmus Ne 2.3 (4uaca)
Tema: «Knaccupuxkanus kaprorpaguyecKux NpoeKumin»

1. Bompocsl Jeknuu:

11 [TonsTHe 0 3eMHOM SJuTUTICOHIE U chepe

1.2 Cucrema KOOpAMHAT HAa IOBEPXHOCTH DIUIUIICOUIA U Chephl
13 [MonsiTus 0 KapTorpaduuecKoi MPOSKINH U CETKE

1.4 Krnaccudukanms kaprorpaduieckux npoexun

2. JIlutepaTtypa



1. Cwmanes, B. U. 'eones3us ¢ ocHoBamMu KapTorpaguu # KapTorpapuaeckoro YepucHus : yaeOHoe mocooue st
cpenHero npodeccuonansHoro oopazosanus / B. M. CmaneB. — Mocksa : M3garensctBo FOpaiit, 2022. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Makapos, K. H. UmxeHepHas reonesns: y9eOHUK U cpemHero nmpodeccnonansHoro oopazosanus / K. H.
MaxkapoB. — 2-e u3n., ucnp. u gon. — Mocksa : M3patensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. Boctpoknyros, A. JI. OcHoBBI Tonorpaguy : yueOHHK ISl CPEJHEro MpoQecCHOHaIbHOI0 00pa3oBaHus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeii penakiueii A. JI. BoctpoknyroBa. — MockBa :
WznarensctBo 0paiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anexTpoHHbIN // OOpa3oBaTenbHast
matdopma FOpaiit [caitt]. — 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 «['eome3ns u xaprorpadpus» http://geocartography.ru
IIepeuens pexomenyembix IHTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
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3. XKypuan «[eones3us u kaprorpadus» http://geocartography.ru

3. Kparkoe conep:xanue BOIPOCOB

3.1 IlousiTHe 0 3eMHOM JJLIMIICOUE U chepe

W3BectHO, uTO 3eMiisi ImapooOpasHa, T.e. He obyamaeT GpopMoil mueansHOro Imapa. Ourypa ee HempaBHIbHA, U, KakK
BCSIKOE BpaIl[aloleecs TeJlo, OHAa HEMHOTO CILTIOCHYTA Y MOMocoB. KpoMe Toro, u3-3a HEpaBHOMEPHOTO pacnpeeeH s
Macc 3eMHOT'0 BeIlecTBa M TEKTOHUYECKHX AedopMaliii 3emiisi UMeeT OOLIMPHBIE BBITYKJIOCTH M BOTHYTOCTH. B cuity
ATOrO0 3€MHYI0 IOBEPXHOCTh 3aMEHSIOT HEKOTOPOil TNpaBHIBHOW IOBEPXHOCTBIO, KOTOpas HOCHUT Ha3BaHUE
MOBEPXHOCTH OTHOCHMOCTH.

3eMHO# JUTMIICON]] — 3TO JJUTMIICOU BPAILCHUS C MaJbIM CXXAaTHEM, pa3Mepbl KOTOPOTo BBHIOPaHBI TaKHM 00pa3zoM,
4TOOBI IS 33/IaHHOM TEPPUTOPUH OH HAUMEHEe YKIIOHSUICS OT reouja. [Ipu 3ToM nosararor, 4To MI0CKOCTh SKBAaTOpa U
LEHTP JUIMICOMAA BPAILICHHUS COBIAAIOT C IUIOCKOCTBIO AKBATOPA M LEHTPOM Macc 3emin. Takoi 3eMHOW SIUTHIICO]
MHAuYe Ha3bIBAIOT Pe(epeHII-dIUTHIICOHIOM.

Dnmncouna BpalieHus: oopasyercs BpamieruneM surunca PNE1PsE»> Bokpyr momsproit ocu PnPs (puc. 1). Touku Py, Ps
SIBIISIIOTCS,, COOTBETCTBEHHO, CEBEPHBIM M FOXKHBIM IONOCaMH dumdnconna. OHU TONy4aroTcsi ceueHueM ocu PnPs
TOBEPXHOCTH JUTHIICOHIA.

3.2 Cucrema KOOpAMHAT HA MOBEPXHOCTH IIUNICONIA U chepbl

[TonokeHWe TOYKU HA MOBEPXHOCTH DJUIAINICOMIA MOXET OBITh OMpEeNIEH0 B TOM WM MHOW CHCTEME KOOpIWHAT.
OcHoBHas cucTeMa KOOpAWHAT — reorpadguueckas ¢ ¢, A

I'eorpaduyeckas mupota (¢) €cTh yrosl MeXIy MIOCKOCTHIO dKBaTopa U HopMaibio OM (OTBecHast TUHUS) TEKYIIEH
touku M. llIupota mensercs ot 0 1o 90°.

T'eorpaduueckast momrorta (A) €CTh IBYTpaHHBIA YTON MEXIY IUIOCKOCTSIMH HAa4allbHOTO MEpHIMaHAa W MEpHIHaHa
tekymed Touku M. Jlonrora usmensercs ot O mo 180° Ha 3amag ¥ BOCTOK OT HaydajgbHOro Mmepuauana. Ilpu
KapTorpaguyecKiX pacueTax 3amaHble TOJITOTH OepyTCs CO 3HAKOM «MHHYCY, BOCTOYHBIC — CO 3HAKOM «ILTFOCY.
Kpome paccMOTpeHHO# CHCTEMBI KOOPIHMHAT, CYIIECTBYET LENBIA PSJ JPYTUX, UCHOJIB3YyEMBIX B MaTEMaTHYeCKOM
Kaprorpaduu:

- IPSIMOYTOJIbHASL CPEPOHTIIECKAS;

- ctheprueckast moJsipHAS U 1.

ITox KOOPAWHATHBIMU JIMHUSAMH CIEAYET MOHUMAaTh TEOMETPUUECKHE MECTa TOYEK, /I KOTOPBIX OJIHA M3 KOOPIHHAT
nocrosiHHa. Hampumep, napasmiensb ecTh TeOMETPHIECKOe MECTO TOUEK PaBHBIX IHUPOT (¢ = CONSt), a MepuaAnuaH ecTh
TeOMETPHUIECKOE MECTO TOUEK PaBHBIX J0NTOT (A = CONSt).

3.3 Tlonsarus o kaprorpaduyeckoil NPOEKINU U CeTKe

IMox xapTorpaduueckoi MPOEKIUEH MOHUMAETCS MAaTEMaTHYECKH OIPEICIEHHOES OTOOpaKEHHE ITOBEPXHOCTH
SJUTUIICOM A WITH Iapa (Ti100yca) Ha IIOCKOCTh KapThl.

[Ipu 5TOM BBIIOTHSIOTCS CIEAYIOIIAE TPCOOBAHMUS:

- TOYKE, B35TON Ha TOBEPXHOCTHU, COOTBETCTBYET OJJHA U TOJIEKO O[HA TOYKA HA IIOCKOCTH U HA00OPOT;

- 6ECKOHEYHO MaJoOMy MEePEMEIIeHNIO TOYKH Ha TOBEPXHOCTH COOTBETCTBYET Takke OECKOHEYHO MaJloe IepeMeIIeHNe
TOYKH Ha TUIOCKOCTH B HA000POT;

- COXpaHseTCs HaIpaBJIeHHE 00X0/1a KOHTYPOB Ha IMTOBEPXHOCTH M HA IJIOCKOCTH.

[ToBepXxHOCTBH 3¢MHOTO IIapa HeJb3s pa3BEPHYTH Ha INIOCKOCTH KapThl 0€3 HCKAKCHHH.

® MCKaXCHHUS JITNH


http://geocartography.ru/

® HCKaXXEHMS IUIOIIA/eii- YKIOHeHHe MacliTada MIomaan OT eAUHHIBL, T.e. P-1

® ICKa)KeHMS! YIJIOB- yIBOCHHOE HaNOOJIbIICe HCKaKEHNE HATIPaBIICHUH, T.€. 2®

® MicKakeHus Gopm

Jrobas GeckoHEUHO Mayas OKpY>KHOCTh Ha mape (JUTUTICOHIE) TIPEICTAeT Ha KapTe OECKOHEYHO MAIIBIM AJITUTICOM —
€ro Ha3bIBAIOT AIUIUIICOM UCKaKeHUH (MHINKATpHUCa).

B psine mpoeknuii CyniecTBYIOT JIHHUHM U TOYKH, IJIe HCKAKEHHS OTCYTCTBYIOT M COXPaHSETCS TJIaBHBIA MacIiTad KapThl
— 9TO JIMHUM ¥ TOYKH HYJEBBIX HCKakeHHH. J{J1s1 Hanbosee ynoTpeOUTEIbHBIX IPOEKIUH CYIECTBYIOT CIeIalbHbIE
BCIIOMOTaTeJIbHbIE KapThl, HA KOTOPBIX IOKa3aHbl ATH JMHUU M TOYKH, & KPOME TOTO NPOBEIEHBI M30KOJbI -ITHHUU
PaBHBIX NCKa)KeHUH JUTHH, IIOIIA/AEH, yriioB Wid GopMm.

Kaprorpaguyeckas cetka — 3T0 n300pakeHHe Ha KapTe JIMHUKA MEPUANAHOB U Mapajuiesiel (reorpaduieckoll CeTkn),
OTpaXKalOIINX 3HAUYEHHS JIOJTOT, CYET KOTOPHIX BEIETCS OT HAaYyaJIbHOTO [ pUHBHYCKOTO MEpUANaHa, U IIHPOT, KOTOpbIE
OTCUHUTHIBAIOTCS OT 3KBATOPA.

- CeTka mpsIMOYTOJIbHBIX KOOPAMHAT (TMPSIMOYTOJIbHASI CETKA) — CTaHIApTHAs CHCTEMa B3aMMHO IEPICHIUKYIISPHBIX
JIMHUHA, TPOBEICHHBIX 4Yepe3 paBHBIC PACCTOSHUS, HANPUMED 4Yepe3 OMPE/ICICHHOE YHWCIIO KHIOMETPOB (OTCIO/IA
Ha3BaHWE KAJIOMETPOBAs CETKA).

- Cerka-ykazaTenbHulla — Jr00asi ceTka Ha Kapre, MpeaHa3HaueHa| Al YKa3aHHs MECTOIMOJOXKEHHS M IOUCKA
00BeKTOB. Sueiku Takoi ceTkH o0o3HawaroTcs OykBamu U Imdpamu (momyctum, B-3), 3To ymoOHO IS OTBICKaHUS
0OBEKTOB TI0 MX HA3BAHUSIM.

3.4 Kaaccudukaums kaprorpaguuecKux npoekumi

Bce kaprorpadguyeckue npoeKknuu KiIacCUQUIMPYIOTCS 10 psily NPU3HAKOB, B TOM YHUCIIE, 10 XapaKTepy UCKaKeHHUH,
BUJly MEPHIMAHOB M Tapajuiesieii HOpMalIbHOM KapTorpaduieckol CEeTKH, MOJ0KEHHIO TIOJII0Ca HOPMAJIBHOW CUCTEMBI
KOOpJMHAT.

1. Kimaccudukanus kapTorpaguyecKix MPOSKIH 10 XapaKTepy UCKaKeHUH:

a) paBHOYTOIJIbHBIC, WIIK KOH(POPMHBIE OCTABILIIOT 0€3 NCKaXXCHUH YIitbl U (OpMy KOHTYPOB, HO UMEIOT 3HAYUTEIHHEBIC
UCKa)KEHUS IUIOIAZe. DeMeHTapHasi OKPYKHOCTh B TaKMX MPOEKLMSIX BCEra OCTAETCS OKPY>KHOCTBIO, HO pa3Mephl
€€ CHJIBHO MEHSIOTCA. Takue MpOeKIHH OCOOCHHO YIOOHBI IS ONpeeICHHs HalpaBICHUH U MPOKIAIKH MapIIPyTOB
0 33/IaHHOMY a3UMYTY, IO3TOMY HX BCETJa UCIIOJIb3YIOT Ha HABUT'ALIMOHHBIX KapTax.,

6) paBHOBENMKHE, WIM HKBHUBAJCHTHBIC - COXPAHSIOT IUIOMAAM Oe3 HCKaKEHHH, OJHAKO Ha HUX 3HAYUTEIbHO
HapylieHbl yribl U (OopMBI, YTO OCOOEHHO 3aMeTHO Ha OOJBIIMX TeppUTOpHUsiX. Hanpumep, Ha kapre Mwupa
MPUIIOJISIPHBIE O00JIACTH BBITJISISAT CHJIBHO CIUTIOLUIEHHBIMH. DTH NMPOCKIMU MOTYT OBITh ONUCaHbl ypaBHEHHSIMH B
XapakTepHCTUKaX BUIA..

B) PaBHOIIPOMEKYTOUHBIC(IKBUIUCTAHTHEIE).

B aTux npoekuusx JMHEeWHbIH Macmitad Mo OJHOMY M3 TJIaBHBIX HAIPaBJICHUWN MOCTOSIHEH W OOBIYHO PaBEH IUI. M.
KapThl, T. €. UMeeT MecTo 6o a = 1, mubo b = 1;

T) IPOU3BOJIHHEIE.

He coxpanstoT HUY yI10B, HU TUIOIIAJEH.

2. Knaccudukanus KapTorpapuaecKux IPOCKIH 10 CII0CO0Y MTOCTPOCHUS

BcmomorarenbHBIMH TIOBEPXHOCTAMH IIPH TIEPEX0/e OT JIUIMIICOWJA WM IIapa K KapTe MOTYT OBITh IUIOCKOCTH,
IIMHP, KOHYC, CepUsl KOHYCOB M HEKOTOpbIE JPyTHe reoMeTpudeckre GUTypsl.

DImmHApHYecKre MPOESKINH — MPOSKTHPOBAaHUE Iapa (AIUIMIICOM/A) BEJAETCS Ha IMOBEPXHOCTh KAacaTeIbHOTO HIIU
CEeKYIIETOo LIINHPA, a 3aT€M ero OOKOBas MOBEPXHOCTh PA3BOPAYMBAETCS B IIIOCKOCTb.

YcnoBHBIE TPOEKIMK — MPOEKLNH, TSI KOTOPBIX HENIb3s TOA00paTh MPOCTHIX T€OMETPHUECKUX aHAJIOTOB. VX cTposT,
UCXOJsl U3 KakuX-JIMOO 3aJaHHBIX YCIOBHUii, HAIpUMeEpP JKENaTeJIbHOTO BU/A Teorpau4eckoi CEeTKH, TOTO WM UHOTO
pacrpeieleHIsI UCKaXXeHUH Ha KapTe, 3aJaHHOTO BHJA CETKU U Jp., MOJIyUYeHHbIE ITyTeM MpeoO0pa3oBaHus OJHOW MU
HECKOJIbKMX CXOJHBIX MPOEKIUH.

[ceBnomumuHIpHYecKie TPOCKINU: TMapajuIeIn U300paKaroTcs MPSAMBIMU MapajuIeIbHBIMU JTHHUAMHU, MEPUIAHAHBI —
KPUBBIMH JIMHUSIMH, CHUMMETPUYHBIMM OTHOCHTEIBHO CPEJHEr0 NPSMOJIMHEHHOrO MepHJHaHa, KOTOPbIM Bcerma
OPTOTOHAJICH MapalIesisaM (IPUMEHSIFOT [T KapT MUpa U THXOro okeaHa).

a) Hopmanbhas (mpsiMas) OMIIMHIpHYECKas - €CIM OCh IIIMHJIpPA COBNAJaeT C OChI0 BpalleHWs 3eMiH, a ero
MOBEPXHOCTh KacaeTcs Iapa o 3KBaTopy (MM cedeT ero 1o napaurensiMm). Torna MepuanaHbl HOPMaJbHOH CETKH
MPEACTAIOT B BUAE PAaBHOOTCTOSIINX ITapajUIeTIbHBIX MPSAMBIX, a Mapajield — B BHJE MPAMBIX, NEPICHANKYIIPHBIX K
HUM. B Takux mpoeKnusx MEHbIIe BCETr0 UCKaKEHUH B TPOIMMYECKHUX M MPUIKBATOPHAIIHHBIX O0IACTSIX.

0)monepeyHasi IUIMHAPUYECKas MPOSKINS - OCh IMMIMHIPA PACHOJI0KEeHa B INIOCKOCTH dKBaTopa. LlmnmuHap xacaercs
nrapa Mo MepuanaHy, NCKaXECHUS BIOJb HETO OTCYTCTBYIOT, M CJIE€OBATEIFHO, B TAKOW MPOCKIIMK HanOoJee BBITOIHO
n300paXkaTh TEPPUTOPHUH, BEITIHYTHIE C CEBEpa Ha IOT.

B) KOcasl IMUIMHIPHYECKAst - OCh BCIIOMOTATENIFHOI'O IMJIMHIPA PACIIONIOKEHa MO YIIIOM K IUTOCKOCTH 3KBatopa. OHa
y1o0Ha /ISt BBITSIHYTBIX TEPPUTOPHI, ODUEHTHPOBAHHBIX Ha CEBEPO-3aI1ajl WIIK CEBEPO-BOCTOK.

2)KoHnueckue NMpOeKIMH — IOBEPXHOCTh mapa (3JUTUIICONAA) MPOCKTUPYETCS Ha MOBEPXHOCTh KacaTeIbHOTO HIIH
CEeKYILEro KOHyca, I0cjIe Yero OHa Kak Obl pa3pe3aeTcs 1o o0pa3yromiell 1 pa3BopaunBaeTcst B INIOCKOCTb.

Paznmuyator:

® HOPMaNbHYI0 (IPAMYI0) KOHMYECKYIO MPOEKIHI0, KOTJa OCh KOHyca COBMNAJaeT C OChIO BpPALICHUS 3EMIIH.
MepuaraHsl IPEACTABIIIOT 000 MpsIMBIE, pacXOIsIIuecs U3 TOYKH MOJIIOCa, a TapajuIe — IyTH KOHIEHTPUIECKUX
OKpyxHOcTel. BooOpakaeMblii KOHYC KacaeTcsi 3eMHOTO Iapa WM CEYEeT ero B palloHE CPEeIHUX IIUPOT, TIOITOMY B
TakoH TPOeKIU ynoOHee Bcero kaprorpadupoBath Tepputopuu Poccuu, Kananer, CIIIA, BBEITSAHYTHIE ¢ 3amaga Ha
BOCTOK B CPEAHUX IIUPOTAX.



® [IOTIEPEYHYI0 KOHMUYECKYIO — OCh KOHYCa HEXHT B INIOCKOCTH 3KBaTOpa
® KOCYI0 KOHHYIECKYI0 — OCh KOHYCa HAaKJIOHEHA K INIOCKOCTH 3KBaTOpa.

[IceBnOKOHMYECKHE TPOEKIMH — TAaKHe, B KOTOPBIX BCE Mapaijiedd H300pakaroTCsi AYraMd KOHLEHTPHIECKUX
OKPYXXHOCTEH (KaK B HOPMaJIbHBIX KOHHYECKHX), CPEAHUI MEPUINAH — MpsAMas JIMHKS, a OCTAIbHbIC MEPUANAHBl —
KpHBBIC, IPHUEM KPUBHU3HA MX BO3PACTAET C YAAJIEHHEM OT CpeJHEro Mepuiauana. I[Ipumenstorcs mis kapt Poccum,
EBpasuu, 1pyriux MaTepuKoB.

[TonukoHWYECKHE TPOEKIMH — MPOEKLHUH, MOJyYyacMble B pe3ylbTaTe MPOSKTUPOBAaHUs Inapa (DIUIMIICOMIA) Ha
MHOXKECTBO KOHYCOB. B  HOpPMaJbHBIX IOJMKOHMYECKHX IPOCKIMAX Mapajjie]d IpPEACTaBICHBl  Iyramu
9KCIIEHTPHUYECKUX OKPY)XHOCTEH, a MEpUAMaHbl — KpPUBbIE, CHUMMETPUYHBIE OTHOCHTEJIFHO MPSMOTO CpEIHETO
MepuauaHa. Yaie Bcero 3TH MpOEKIUU IPUMEHSIOTCS ISl KapT MHpa.

3)AsuMyTanpHBIE MPOCKIMM — IIOBEPXHOCTH 3E€MHOIO Iapa (3JUIMICOMA) MEPEHOCHUTCS Ha KacaTeIbHYIO WU
CEeKYIIYI0 IIOCKOCTh. Ecnm MIIOCKOCTh MEPNEHIUKYIApHA K OCH BpAIICHHS 3€MJIM, TO TOIYy4aeTcss HOPMasbHAs
(monsipHast) a3WMyTadbHAs TPOCKIMA. B 3THX TNPOEKIMsIX Mapauleld H300pakaroTCsl  OJHOIEHTPOBBIMHU
OKPYXHOCTSIMU, MEPUIUAHBI — IIyYKOM IPAMBIX JJUHUI C TOYKOM cX0/1a, COBNAJAIOUIEN ¢ IeHTpoM napaieneil. B atoi
MPOEKINH BCET/Ia KapTOTrpadupyIOT MOISAPHBIE 00IACTH HAIIEH 1 IPYTUX IUIaHET.

4)MHororpaHHble TPOCKIINN — MPOEKINH, ITOTydaeMble IIyTeM IMPOCKTHPOBAHUS IIapa (IUIUIICON/Ia) Ha IOBEPXHOCTh
KacaTeJIb-HOT0 WJIM CEKyIero MHOrOrpaHHMKa. Yamie Bcero Kaxkias I'paHb IPEACTaBIseT CO00 paBHOOOYHYIO
Tpaneuuro.

5) Knaccudukanus kaprorpapuyeckux NpoeKIHi 110 MOJI0KEHHIO TOII0ca HOPMAIBbHON CUCTEMBI KOOPAMHAT

B 3aBHCHMOCTH OT MOJI0KEHHUS TIOJIIOCa HOPMAJILHOM cUcTeMBI Po, Bce MPOEKIMHU MOPa3AessIOTCs Ha CIeAYIOIHe:

a) MpsIMbIC WJIK HOPMAJIbHBIC — TIOJIFOC HOPMAaJIbHOM cUCTeMBI P, coBmasaeT ¢ reorpaduyeckumM moarocoM (@, = 90°);

0) momepeuyHble WM 3KBATOPUATbHBIE — TOJIOC HOPMAJIbHOW CHUCTEMBI P, JIGKUT Ha TOBEPXHOCTH B IUIOCKOCTH
akBartopa (¢, = 0°);

B) KOCBIE MJIM TOPU30HTAIBHBIE — IIOJIFOC HOPMaJIbHOM cHcTeMbI P, pacmionaraercst Mexay reorpaguaecKumM MOII0COM U
skBaTopoM (0° < @, <90°).

Jlexuus Ne 2.4 (4 yaca)
Tema: « Buabl kapt u ux ogopmiieHue»

1. Bompocs! Jeknuu:
1.1  Kaprorpaduueckas ceMHOTHKA
1.2  SI3bIK KapThl
1.3 VYcioBHbIE 3HAaKH U BUIIBL.

2.JIutepartypa
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cpenuero npodeccuonansHoro 006pazoBanus / B. 1. CmaneB. — Mocksa : M3matensctBo FOpaiit, 2022. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Maxkapos, K. H. UmxkenepHas reones3mst: y4eOHUK IS cpeaHero mnpodeccrnoHansHOro odpaszoBanms / K. H.
MakapoB. — 2-¢ u3l., ucnp. u gomn. — Mocksa : U3narensctBo HOpaiit, 2022, — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpokuyToB, A. JI. OcHOBBI TOmorpaduu : y4eOHHUK I CPEAHEro MpodeCCHOHAIBHOTO 00pa3oBanus / A.
JI. BoctpoxnytoB, B. H. Cympyn, I'. B. IlleBuenxo ; mox obmei penakmuei A. JI. BoctpoknyroBa. — Mocksa :
NznatensctBo Opaiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anekrpoHHslii // OOpa3oBaTeibHas
matdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

Iepeuens pekomenyemMbx HTEpHET-pECypcoB:

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
IIepeuens pexomeHnryeMbIx MIHTEpHET-pECYPCOB:

3.Kparkoe comep:kaHue BOMPOCOB

3.1 Kaprorpaduyeckasi ceMHOTHKA.

Hcnonp30BaHue YCIOBHBIX 3HAKOB — OCHOBHOE CBOWCTBO, OTJIHMYAIOIIEE KapTy OT MHOTHX JPYTHX TpaduyecKux
MoJIeJIeH, TaKUX KaK a3p0-U KOCMO-CHUMKH, TAaHOpaMBbI U T. CEMHUOTHKA BKJIFOYAST TPH OCHOBHBIX pa3Jielia:

a) CHHTAKTHKAa — HM3YyYaeT INpaBWJIa IOCTPOCHUS M YIOTPEOJICHHS 3HAKOBBIX CHCTEM, UX CTPYKTYPHBIC CBOWCTBA,
TPaMMAaTHKY SI3bIKa KapThI,

0) ceMaHTHKA — UCCJIEYET COOTHOIICHHS YCIIOBHBIX 3HAKOB C CAMUMH OTOOPaKaeMbIMH OOBEKTAMHU U SIBICHUSMH;

B) IparMartuka — M3ydaeT MH(GOPMAIMOHHYIO LEHHOCTh 3HAKOB KaK CPEJICTBA KOMMYHHKAIIMH U OCOOCHHOCTH HX
BOCIPHUSITUSL YUTATEISIMUA KapThI.

Hcnonp30BaHue YCIOBHBIX 3HAKOB MO3BOJISIET:

a) TIOKa3bIBaTh PealbHbIC U a0CTpaKTHBIC 00BEKTHI (HAIPUMEP BBICOTY CHEKHOTO TIOKPOBA);



0) m300pakaTh 0OBEKTHI, HE BUJUMBIC YEIIOBEKOM U JIaXKe HE BOCTIPUHUMAEMbIe OpraHaMHu 9yBCTB (TPaBUTAIIMOHHBIE U
MarHUTHBIE TTOJIST);

B) TepenaBaTh BHYTPEHHHE XapaKTEPUCTUKA OOBEKTOB, WX CTPYKTYpy (00BEM U CTPYKTYpY NPOMBIILICHHOTO
MPOU3BOJICTBA, COCTaB HACEJICHHUSI);

T) OTpakaTh B3aMMHBIC OTHOIICHHSI OOBEKTOB: MOPSAOK M HEPAPXUIO, pasiIidue, COMIOAYMHEHHOCTh (Teorpadmyeckas
crparurpadus);

JT) TOKa3bIBaTh TUHAMUKY SIBIICHUIA U MPOIECCOB (M3MEHCHHE CTOKA B PEYH OacCceiHaX Mo MecsIam);

€) CWJIBHO yYMEHBIIIATh M300pakeHUe (Ha MEJNKOMAcIITaOHOW KapTe BMECTO MOKa3a OTICIBHBIX JOMOB M KBapTaJIOB
MOJKHO KPYKKOM 0003HAYHTh BECh HII).

YcioBHbIE 0003HAYCHHUS ACTATCS HA TPU OCHOBHBIC TPYIIIEL:

a) BHEMACIITAOHBIC WM TOYCYHBIC, KOT-¢ MPUM I IOKa3a OOBEKTOB, JIOKAIM30BAHHBIX B IMYHKTaX — TOPOJA,
BHEMACIITA0OHOCTh BBIPAKACTCS B TOM, UTO UX pa3Mepbl Ha KapTe 3HAYUTEILHO MPEBOCXOASAT UCTHHHBIC Pa3MephbI;

0) MUHEIHbIe, UCTI IS TINHEWHBIX 00BEKTOB — peK, Topor, rpanul. OHN MacITaOHBI IO AJTMHE, HO HE 10 IIHPHHE;

B) IUIOIIAIHBIE — JIsi 00BEKTOB, COXPAHSIOIINI HA KapTe pa3Mepbl U OYEPTaHUs — JIECHBIE MACCHBBI, 03€Pa, IIOUYBCHHBIC
apealibl, 3TH 3HaKH OOBIYHO COCTOSIT M3 KOHTYpA U 3all0JHEHHS U MO3BOJIIOT ONPEACIIUTh IUIOIA/Ab O0BEKTA.

3.2 SI3BIK KapThbl

Crnoco0bl  kapTorpauueckoro H300pakeHHs - CHUCTEMbl YCIOBHBIX O0O3HAYeHWH, NpPUMEHSEMbIE JUIA Hepenadu
00BEKTOB U ABJICHUH, pa3IMYAIOIIMXCSA XapaKTepOM NMPOCTPAHCTBEHHOM JOKaIH3aluU U pa3MELeHHUS.

Hcnonb30BaHUE YCIOBHBIX 3HAKOB — OCHOBHOE CBOICTBO, OTJMYaIOIIee KapTy OT MHOTHMX APYIHX TpaduuecKux
MoJiesielt TakuX, (a3po- U KOCMHUYECKHe CHUMKH, ITAaHOPaMBbI, eH3axH).

3HaKH Ha KapTe — 3TO 3PUTEILHO BOCIIPHHUMAEMBIE JJIEMEHTHI H300paXCHUS, YCIOBHO IPEICTABIISIONINE ITPOIECCH U
SIBJICHUS OKPYKAIOLIET0 MUPA, HX MECTOIOJI0)KEHHUE, KAUECTBEHHBIE M KOJIMYECTBCHHBIE XapaKTEPUCTHKH, CTPYKTYpPY,
JVMHAMHKY 7 T.IL.

PazpabatsiBaeT 361K KapThl pa3zen KapTorpaduu ceMHoTHKA.

SI3BIK KapThl — 3TO HCIIOJIb3yeMast B KapTorpaduu 3HaKOBas CHCTEMa, BKJIIOYAIOIIAs YCIOBHbIC 0003HAYEHHs, CTIOCOOBI
M300paKeHHMs, TPABIJIA X IOCTPOCHHUS, YIOTPEOICHHS U YTEHHS IIPH CO3JIaHWH 1 MCIOIb30BaHNH KapT.

MO>KHO BBIZICTUTH B A3bIKE KapThI ABA CJIOS (IOIbA3BIKA):

- OTpakaeT pa3MelleHrne KapTorpadupyeMblx OOBEKTOB, WX MPOCTPAHCTBEHHYIO (DOpMY, OPHEHTAIHMIO, B3aUMHOE
MOJIOKEHUE

- COJIEp)KaTeNIbHYI0 CYIIHOCTh 3THX SBJICHMH, HUX BHYTPEHHIOIO CTPYKTYpYy, KAau€CTBEHHBIE U KOIWYECTBEHHBIC
XapaKTepUCTUKH.

I'maBHBIE GYHKIINM S3bIKA KAPTHl — KOMMYHHUKATHUBHAs, T.€. IEpeAaya HEKOTOPOro oobeMa HH(POPMAIIK OT CO3aTels
KapThl K YUTATEI0, ¥ IT03HABATENbHAsI — I0Jy4eHHe HOBBIX 3HAHHUH O KapTorpadupyeMoM 0OBeKTe.

3.3 YcjaoBHbBIE 3HAKU M BHIbL.

VYcioBHbIE 3HAKM — 3TO TpaduyecKue CUMBOJIBI, C MOMOIIbIO KOTOPBIX Ha KapTe MOKa3bIBalOT (0003HAYAIOT) BUI
00BEKTOB, HX MECTOIOJIOKEHHE, (POPMY, pa3Mepsl, KaueCTBEHHBIE M KOIUYECTBEHHBIC XapaKTePUCTHKH.
Vcrnionp30BaHNe yCIOBHBIX 3HAKOB MO3BOJISET:

® [I0KAa3bIBaTh peajbHble M aOCTpakTHble OOBEKTHI (HANPUMEp, BBICOTY CHEXKHOTO [OKPOBA, HWHIEKC
KOHTHHEHTAJbHOCTH KIIMMAaTa);

¢ 11300pakaTh OOBEKTHI, HE BUANMBIEC YEJIOBEKOM (ITpaBUTALMOHHBIC M MATHUTHBIE TOJIS U 1P.);

e riepesiaBaTh BHYTPEHHHE XapaKTePUCTHKH U CTPYKTYpPY OOBEKTOB (00BEM U CTPYKTYpy HPOMBIIUICHHOTO
MPOM3BOJICTBA, COCTaB HACEJIECHUS U JIp.);

® OTpaXkaTh B3aWMHBIE OTHOUIEHHS OOBEKTOB: TOPAZOK M HEpapXuio, MpPONOPIHOHAIBHOCTh, Ppa3nyue,
COIIOJIYMHEHHOCTH (HarpuMep, reoJiorudeckas crpaturpadus);

® [T0KA3bIBATh JTUHAMUKY SIBJICHUI U MPOIECCOB (M3MEHEHHE CTOKA B PEUHBIX OacceiiHax Mo Mecsam);

e CIJIBHO yMEHBINATh M300pa)keHrne (Ha MeJIKoMacIiTaOHOW KapTe BMECTO IOKa3a OTHACNFHBIX JIOMOB U KBapTaJOB
MOJKHO KPYKKOM 00O3HAYHUTh BECh HACEJICHHBIN ITyHKT).

YcnoBHBIE 0003HaUEHUS, IPUMEHsIeMbIe Ha KapTax, MOAPa3AeisIIOT Ha TPH OCHOBHBIE TPYIIIIEL:

* BHeMacmITaOHBIE, WM TOYEYHBIC, KOTOPHIE HCIIOJIB3YIOT JUIA IOKa3a OOBEKTOB, JIOKAIM30BAHHBIX B ITYHKTaX,
HampuMep He(TSHBIE MECTOPOXACHUS WIM TOpoJa Ha MEITKOMACHITa0HBIX KapTaX. BHemacmTaOHOCTh 3HAKOB
MPOSIBIAETCSI B TOM, YTO MX pa3Mephl (€CiM WX BBIPAa3WTh B MacimiTabe KapThl) BCETAa 3HAYUTEIHHO MPEBOCXOIAT
WCTHUHHBIE pa3Mepbl 00bEKTOB Ha MECTHOCTH;

* JITHEHHbIE, UCTIONIB3yEMBIE /I OTOOPAXKEHUs! INHEHHBIX 00BEKTOB: PEK, JOPOT, I'PaHUIl, TEKTOHUYECKUX Pa3JIOMOB U
T.11. OHU MacIITaOHBI 1O JUIMHE, HO BHEMACIITA0HbI 110 MINPUHE;

* IUIOLIAIHbIE, TPUMEHSIEMBIE JUIl OOBEKTOB, COXPAHSAIONIMX Ha KapTe CBOM pa3Mepbl M OUYEpPTAaHUs, HAIPUMEp Ul
JIECHBIX MacCHBOB, 03€p, TIOYBEHHBIX apeajioB M Jp. Takue 3HaKH OOBIYHO COCTOSIT U3 KOHTYpa U €ro 3aloJIHeHHUs, HU
BCerJa MacIITabHBI U TIO3BOJITIOT TOYHO OIPEAEIIHTD IUIOIAAb 00BEKTOB.

3HauKn

Crnoco6 3HAYKOB IPHUMEHSIOT IUIS MOKa3a OOBEKTOB, JIOKAIN30BAaHHBIX B IIYHKTaX M OOBIYHO HE BBIPAKAIOUINXCSA B
Mmacmrabe KapThl. TO MOTYT OBITH HACEJIECHHBIC ITyHKTBI, MECTOPOXKICHHS MOJIE3HBIX MCKOMAEMBIX, IPOMBIIIICHHBIE
NPEANpPUATHS, OTACIBbHBIE COOPYXCHHUS, OPUEHTHUPHl HAa MECTHOCTH M T.N. 3HAUKM IO3BOJIAIOT XapaKTepH30BaTh
Ka4eCTBEHHbIC U KOJINYECTBEHHBIE OCOOCHHOCTH OOBEKTOB, HX BHYTPEHHIOIO CTPYKTYDY.



JIuneiinble 3HaKu

DTOT COCcO0 MCTIONB3yeTCs ISl U300paKeHHsI pealbHBIX WM a0CTPaKTHBIX 00BEKTOB, JIOKATN30BAaHHBIX Ha JTHHHUAX. K
HUM OTHOCSITCSI, HAmpuMmep, OeperoBble JHMHUH, Pa3jIoOMBI, IOPOTH, aTMochepHble (POHTHI, aIMHHHUCTPATHBHBIC
rpaHUIBl. Pa3HBI pHCYHOK M HBET JIMHEHHBIX 3HAKOB NEpEAaloT KaueCTBEHHBIC M KOJMYSCTBEHHBIE XapaKTEPHUCTHKH
00BEKTOB: THII OEperoBoil JHMHHWH, TIIyOWHY 3aJ0XKEHHS pa3IOMOB, YHCIO KOJICH J>KEeNe3HOW JOpOTH, TEeIUTble W
XOJIOJHBIE (PPOHTHI H. T.II.

N3onuann

W3onuHuM - TMHUM OJMHAKOBBIX 3HaueHHMH KapTorpadupyemoro mokaszarens. Criocod M30JUHHUN NpPUMEHSETCS IS
N300paKeHHsI HETIPEPHIBHBIX, IIABHO U3MEHSIOIIUXCS SBICHUH, 00pasyronux Gusndeckue mnois (peibed, NaBieHHE,
Temriepatypa). OHU n300pakaroTCs TOPU3OHTAIAMH (M30THIICAMH, U300apaMu, N30TEPMaMH ).

IIceBnousonunuu

M3onuHnn HepeaKo MPUMEHSIOT VIS SBICHUH, He 00JIafafoNnIiX HENPEPHIBHOCTHIO, CINTONTHOCTHIO U INIABHOCTEIO, T.€.
HE SBISIIOIIUXCA HA CaMOM Jielie MOJSMH. B 3ToM ciiydae pedb HAET O IICEBIOM3ONMHUSX, T.€. H30JIMHISIX,
0TOOpaKaIOMINX paclpeieicHne IUCKPETHBIX 00BeKTOB. TaKkoBHI, HAPUMEP, TICEBION30JIMHIY ITIOTHOCTH HACEJICHHUS,
pa3MeleHne KOTOpOro, KOHEYHO e, He o00pa3yeT CIUIOIIHOTO IO, IICEBIOW3OIMHHN PACIaXaHHOCTH WA
3aJIECEHHOCTH H T.I. VX Bcerga MpOBOMAT HAa OCHOBE WHTEPIOJANNN KaKUX-THOO PACUCTHBIX CTaTHCTHYECKUX
NoKasaTejell IUIOTHOCTH, WHTEHCHUBHOCTH paclpelesieHnusi OOBEKTOB, IOJIyYEHHBIX B SUCHKAax peryjsipHON WU
HEpEeTYJIIPHOH CETKH.

KauecTtBenHslit hon

Croco®6 kadecTBEHHOTO (oHAa MTPUMEHSIOT U1 T0Ka3a KA4YeCTBCHHBIX PA3IUYMN  SIBICHHHA  CIUIOLIHOTO
pacopoCTpaHCHHA 1O BBIACICHHBIM paﬁOHaM, 06J'IaCTHM W ApYruM €AvHulIaM TEPppUTOPUATIBLHOIO JCJICHUA. 9T1oT
CIoco0 caMbIM TECHBIM 00pa30M CBsi3aH C KJIacCHU()HUKAIMOHHBIM MOJpa3/ieieHHeM TeppUTOpHH, ee nuddepeHunanmeit
Mo KakoMy-THOO TIPH3HAKy, C THIOJOTMYCCKHIM paOHMpOBaHHWEM, HANPUMEP C BEIICICHHEM pPalOHOB
CEITECKOXO03SHCTBEHHOH CTICITUATH3AINH, JTAHAMA(PTOB, TUIIOB TOYBEHHOTO ITOKPOBA, PACTUTEIHHBIX aCCOIHAIINH.
KommgaectBennsIit poH

Croco® KOMMYECTBEHHOTO (poHa TPUMEHSIOT I Tepenavyd KOJWYCCTBEHHBIX paslMUuil SBICHHN CILIONTHOTO
pacmpocTpaHeHHsT B TpeleliaX BBIICICHHBIX paiioHOB. [logoOHO KadecTBEHHOMY (OHY OH BCErJa COIpPSDKEH C
palfoHHpOBaHWEM, HO TO KOJHYECTBEHHOMY Npu3HaKy. OKpacka WIM IITPUXOBKA BHIMOJHSIOTCS MO MIKale, T.€.
HMHTCHCUBHOCTL BO3pacTacT WIH y6bIBaeT B COOTBCTCTBUM C HU3MCHCHHCM IIPpHU3HAKa. HpI/IMepaMI/I HCIIOJIb30BAaHUA
KOJIMYECTBEHHOT'O (pOHA MOTYT CIIY>)KUTh KapThl 3allaCOB THAPOPECYPCOB B PEUYHBIX OacceiHaX, KapThl pail OHUPOBAHMS
TEPPUTOPUH 110 CTENICHU pacyJieHeHHs penbeda U T.11.

Jlokanu3oBaHHbIE JUarpaMMbl

Jlokanu3oBaHHbIE TUAarpaMMbl XapaKTEPH3YIOT SIBJICHHUS, MMEIOIIUE CIUIOIIHOE WM IOJIOCHOE PAacHpOCTpaHEHHE, C
MOMOIIBI0 TPaUKOB W [IUArpaMM, IMOMENIAeMbIX B NYHKTaX HaONIONCHHS (M3MEPEHHUs) ITHX SBICHUN. TakoBEHI
rpadUKd M3MEHEHUS CPEIHEMECSYHBIX TEMIIepaTyp M OCAaIKOB, JIOKATM30BaHHBIC 10 METCOCTAHIUSAM, JHATPAMMEI
3arpsi3HEHUS] PEYHBIX BOJI, MPHYpPOUYCHHBIE K THAPOIOCTaM, W T.II. Ha kapTe Bcerga OTMEYArOT MYHKTHI, K KOTOPHIM
OTHECCHBI TPa(uKH, XOTH SICHO, YTO JIOKAIM30BAaHHBIC IHArpaMMBl XapaKTepPH3YIOT HE TOJBKO STH IYHKTHL, HO U
MIPHJIETAIOIILYIO TEPPUTOPHIO.

Toueunslit crrocod

OTOT crmocod MNPHUMEHSIOT AUl TOoKa3a SBJIEHHH MacCOBOTO, HO HECIUIOUIHOTO PacHpOCTPaHEHUs C TOMOIIbIO
MHOXKECTBA TOYEK, KaKJas M3 KOTOPBIX MMEET OIpEJeNICHHBIH «BeC», T.e. 0003HaYaeT HEKOTOPOE YHCIIO EIMHHIL
JIAHHOTO siBJieHMsl. Yalne BCero TOYEYHBIM CIOCOOOM IOKa3bIBAIOT Pa3MEICHUE CEeJIbCKOro HaceseHus (Bec OJHOU

TOYKH cocTaBisgeT, Hampumep, 1000 xureneit), 1160 moceBHble Tomaau (oxHa Touka — 500 ra moceBoB), MO0
pa3MeleHne KMBOTHOBOJICTBA (01Ha Touka — 200 rojioB KpyITHOTO POTaToro CKoTa) U T.1I.
Apeaisl

Crnoco0 apealioB COCTOMT B BBIICJICHMHM Ha KapTe OOJIaCTH paclHpOCTPaHEHMS KaKOTro-THOO CIUIOIIHOTO WIIH
paccpesoTOUCHHOTO SIBJICHMS. Yalie BCero 3TUM CHOCOOOM MOKa3bIBAIOT PACHPOCTPAHEHHE >KUBOTHBIX M PACTCHUH,
MECTOPOXKJCHUS TIOJIE3HBIX MCKOMAeMbIX M T.N. Pa3nmuatoT abCOMOTHBIE W OTHOCHUTEIbHBIE apeaybl. AOCOIIOTHBIMU
Ha3bIBAIOT apeaJibl, 3a MpeAeIaMHi KOTOPhIX JIaHHOE SIBJICHHE COBCEM HE BCTpedaeTcs (Harmpumep, He(Tera3oHOCHBIH
OaccellH, KOHTYp KOTOpPOTO TOYHO YCTAHOBJIEH), TOTJa KaK OTHOCHUTEIbHBIE apeaybl IMOKA3bIBAIOT JIMIIb PaHOHBI
HanOOJIBIIEr0 COCPENOTOUCHHS SBJICHHUS (IOIYCTHM, IPOMBICIIOBBIH apeall KaKMX-JH0O0 JIEKapCTBEHHbBIX PACTCHHH).
3HaKU IBWKEHUS

3Hakn JABWKCHUA HUCIIOJB3YIOT JJIA IMOKas3a MPOCTPAHCTBCHHBIX HCpeMeH_IeHI/II\/’I KaKUX-IIH00 IIPUPOAHBIX, COIUAJIBHBIX,
DKOHOMHUYECKHUX SBJIECHUN (HaHpI/IMep, HyTeﬁ JABWKCHUA THUKJIOHOB, TI€pEJ€Ta ITHUL, MUTPAIMHU HACCICHUA,
pacnpoctpaHenus Oone3Heil). C MOMOIIBI0 3HAKOB JBIKEHUSI MOXKHO OTPa3WTh ITyTH, HAMIPABICHUE W CKOPOCTH Iepe-
MEIIeHHS, CTPYKTYPY MepeMeIarmerocs oobekra. MOXKHO MPUMEHHUTh 3HAKH JIBIDKEHUS JUIS TI0Ka3a CBS3EH MEXITy
o0bekTaMu (HarpuMep, SJIEKTPOHHBIX KOMMYHUKAIWH, (PMHAHCOBBIX ITOTOKOB), UX KauecTBa, MOIIHOCTH, IPOIYCKHOM
CIIOCOOHOCTH H T.JI.

Kapronuarpammer

Cnoco0 kapTopmarpaMMbl — 3TO H300pakeHHe aOCOJIIOTHBIX CTaTHCTHYECKMX IIOKazaTeled Mo eZMHHUIAaM
a/IMUHUCTPAaTUBHO-TEPPUTOPHAIBLHOTO JIEJICHUS C TOMOIIBIO AUarpaMMHBIX 3HaKoB. KapToauarpaMMbl TPUMEHSIOT JUIs
MOKa3a TaKWX SIBJICHWH, KaK BaJIOBOW cOOp CENLCKOXO3SMCTBEHHOW INPOAYKIHH, OOIEe YHCIIO y4aliuxcs, oO0beM
MPOMBILIICHHOTO MTPOM3BO/ICTBA, MOTPEOJICHHE IJIEKTPOIHEPTHHU B IIEIIOM 10 pailoHaM, 001acTsIM, IPOBHUHIMIM H T.II.
ITockonmbKy peus HAET O CTATUCTHUECKHUX MOKA3aTENsIX, TO Ha KapTe BCETIa IMPUCYTCTBYET CETKa aAMHUHHUCTPATUBHOTO
JIETICHNS, IO KOTOPOH U TPOU3BOANTCA COOp JaHHBIX.

Kaprorpammer

Crnoco6 KapTorpaMMbl HCIIONB3YIOT IS II0Ka3a OTHOCHTENIBHBIX CTATHCTHYECKHMX MOKa3aTeled I0 eIWHHUIAM



aJIMHHHUCTPATHBHO-TEPPUTOPHAIBEHOTO JAEJICHUS. DTO BCETAA pAacUeTHBIC IOKA3aTeNIM: CKaKeM, YHCIIO JAETCKUX
YUpEeXKICHU Ha THICAUY JKUTEJCH, YHEPrOBOOPYKEHHOCTh CEIbCKOT0 X03sHcTBa B pacuere Ha 100 ra o6padaTriBaeMbIX
3eMeJIb, IPOLEHT JECOIOKPBITOH IUIOMa Iy 10 00JIaCTsIM | T.IL.

[IIKaybl yCIOBHBIX 3HAKOB

[kaxer Ha KapTaXx — 3TO rpadudeckoe N300pa’keHre MOCIeI0BATeIHPHOCTH M3MECHEHNUS (HapacTaHUS TN YOBIBaHHS)
KOJIMYECTBEHHBIX XapaKTEPUCTUK OOBEKTOB, UX 3HAYMMOCTH, HHTCHCUBHOCTH MJIM INIOTHOCTH.

Ha kaprax co 3Haukamu, JJOKaJM30BaHHBIMH JHarpaMMaMH M Ha KapToauarpaMMax HCHOJIb3YIOT a0COIIOTHBIE
JuHamMuyeckue 3HaKH

Co3nanue KapTorpaMuecKux KOMIIBIOTEPHBIX aHUMAallMi NPUBEJIO K BHEAPCHUIO B MPAKTHKY JWHAMHYECKHX
rpaguyeckux NepeMeHHBbIX. lHaue roBopsi, BCe CTaTHYECKHE rpauyeckue IepeMEeHHbIE NPUOOpeNn elie OJIHO
BpPEMEHHOE HM3MepeHHe. AHMMAalUU MO3BOJSIOT M3MEHATH (OpMy M pazMep oObeKTa, IIBET M HACHIIIEHHOCTh IIBETA,
BHYTPEHHIOIO CTPYKTYPY M CaMo II0JIO’KEHUE 3HAaKa Ha KapTe

Jlexuus Ne 2.5 (4 yaca)
Tema: « Kaprorpadpuueckne mpudron

1. Bompocsl JieKnumn:
1.1 Kaprorpaduueckue mpud ot
1.2 DnemeHTHI OYKB
1.3 XapaxrepucTuka 351eMeHTOB OyKB HIpU(TOB
1.4 Knaccudpukauust kapTorpadpuyeckux mpugToB
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3.KpaTtkoe coaep:kaHue BOIPOCOB

3.1 Kaprorpaguyeckune mpudrsbl

[IpumeneHue crienuaIbHBIX KapTorpaguyecKux mMpuQTOB I HAANUCEH Ha KapTaxX BEI3BAHO OCOOBIMH YCIOBHSAMH X
yreHus. Ha OonbpIIMHCTBE KapT HA/IMCH BBITIOJIHSIOTCS B HECKOJIBKO I[BETOB U PacIojiararoTcsi Ha MHOTOIIBETHOM (hoHE
BMECTE C pa3HOOOPa3HBIMH IITPUXOBBIMH YCIIOBHBIMH 3HAKaMH, KOTOPBIE TAKKe pa3inyaroTcs no 1eety. Haamncu Ha
KapTax pa3MeIIaloT B Pa3IMYHbIX HAIIPABJICHUAX 110 KPUBBIM U IPSMBIM JIMHUAM HEKOTOPBIE CJIOBA IUILYT BPa3psaKy.
3HaYUTENbHBI PA3NTNYH HaIMUCEH 0 pa3MepaM mpudra.

3.2 Di1eMeHThI OYKB

DneMeHTHI 3HaKOB mpuTa pyccKoro andaBuTa. PUCYHOK OYKB KaKOT0 MIPUQTa CONCPKHUT XapaKTEPHBIC, TOIBKO eMy
MPUCYIIHE 3JICMEHTH, U3MEHCHHUE KOTOPHIX [0 HAYCPTAHHIO, TOJNIIHWHE, IMUPUHE, BBICOTE MPHUBOAUT K H3MEHCHHUIO
mpudTa. B HanuBHEIX (¢ yToNmIeHWEeM) MIPU(TAX HUMEIOTCS YTONIICHHBIE — OCHOBHBIC DIIEMCHTHI U TOHKHE —
JIOTIOJTHUTEIIbHEIC.

KOHIIBI OCHOBHBIX H JIOTIOJIHUTEIBHBIX 3JEMEHTOB OTPAHUYMBAIOT TOPH3OHTAIBHBIC MITPUXU — IIOJICEYKH, XapaKTep
COCIMHCHUA KOTOPBIX C JAPYIUMH JJIEMCHTaMH IIOKa3aH B Ta6.]'[. <<3J'IGMCHTI)I 6yKB)>. Takune >neMeHTHI 6yKB, KakK
3aKpYIJICHUS, KaruieoOpa3Hble W YIJIOBBIE JIIEMEHTHI, CTPENIKH. XapaKTepUCTHKa ODJIEMEHTOB OYKB IIpU(pTOBY.
JKupHocTh mpndTa — OTHOIICHHE TOJIIIMHBI OCHOBHOTO 3JIEMEHTA K BHYTPUOYKBEHHOMY HPOCBETY.

Hauepranue mpudTa:

a) KypCUBHOE — BCE 3arJIaBHBIE M CTPOYHBIC OYKBHI (32 HCKIIOUCHHEM HEMHOTHX) PA3IMIAIOTCS TI0 PUCYHKY;



0) mevaTHOE — OOJIBIIMHCTBO 3arJIaBHBIX M CTPOYHBIX OYKB MMEET OJMHAKOBBIM PHUCYHOK, HCKIFOUCHHE COCTABIISIFOT
OykBewl: Aa, b0, Ee, Pp, Yy, ®d.

3.3 XapakTepHCTHKA 2JIeMEHTOB OYKB ]]]Dl/lg!TOB

Haxsnon mpudra: a) npsimoii mpudT —ocu OyKB HEepIEeHANKYISIPHBI K CTPOKe; 0) HAKJIIOHHBII IPpUPT — ocu OyKB
MMEIOT HaKJIOH BIPABO HJIH BIIEBO.

JIro6oi mpudT MOXKET OBITH IPSMBIM, HAKJIOHHBIM BIPABO MM HAKJIOHHBIM BJIEBO. bonbmmHCTBO mIpudTOB
KypCHBHOT'O HauepTaHMsI MIMeeT HaKJIOH BipaBo. [1Ipud el meyaTHOro pucyHka 0OBIYHO MPSMBIE.

B ocHoBy knaccu¢ukanuu kaprorpadpuyeckux MpuQTOB MONOKEHBI ABa TIPH3HAKA: KOHTPACT MWpU(Ta, HATUIUE
MOZICEYKH M XapaKTep €€ COeIUHEHHS C IPYTMMHU JIEMEHTaMH 3HAKOB.

o 3TM mpu3HaKaM Bce KapTorpaduyueckue WpUQTH ToApa3IesIoTca Ha 6 Tpynil. [ pynms! fensaTcst Ha TapHUTYPH,
KOTOpBIE 00BEANHAIOT IIPUQTHI C OJHHAKOBBIM PUCYHKOM 3HAKOB, HO Pa3IMYAIONIHECs 10 CIIEAYIOIINM II0Ka3aTelsaM:
® 110 XXUPHOCTU WIPH(TA: KUPHBIE, OIY)KUPHBIE, CBETIIbIE, IPO3PAYHBIC;

® 110 MIMPHUHE: NINPOKHUE, PacIIUPEHHbIC, HOPMAIIbHBIC, CY)KCHHBIE, Y3KHE;

® 110 HAYECPTAHUIO: KypCHUBHEBIE, [ICYaTHEIE;

® 110 HAaKJIOHY: BIIPAaBO, BJIEBO, MPSIMO (AJIsl Pa3HBIX TAPHUTYP YTOJl HAKJIOHA HEOIMHAKOBEIH).

3.4 Knaccudukanusa kaprorpaduyeckux mpudron

HaxsioH, )KMpHOCTB U IIUPUHA HE SIBIISIOTCS TIIaBHBIMH PU3HAKAMH, KOTOPBIE BIMSIOT HA PUCYHOK HIpUdTa 1
OTJIMYAIOT €ro OT WpH(Ta APYTrOil FAPHUTYPHIL.

Jlexuus Ne 2.6 (4 yaca)
Tema: « Hapnucu Ha reorpadguyeckux Kaprax»

1. Bompocsl Jeknun:
1.1 Haanucu Ha KapTax
1.2 Kaprorpaduyeckasi TOOHUMHKA
1.3 XapaxtepucTuka 351eMeHTOB OyKB HIpU(TOB
1.4 Knaccudpukauust kapTorpadpueckux mpugToB
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Iepedens pekomenyemMbx HTEpHET-pECypcoB:
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ITepeuens pexomenyeMbix IHTEpHET-pECYPCOB:

3.KparTkoe coaep:kanue BONPOCOB
3.1 Haanucu Ha Kaprax

Kpome ycnoBHBIX 3HAKOB Ha KapTax MNPHUCYTCTBYIOT pa3nuuHble Haamucd. OHU COCTaBISIOT BaXKHBIA JJIEMEHT
COJIEpXKaHWs, OSACHSIIOT N300paKeHHBIE O0BEKTHI, YKa3bIBAIOT X KAUECTBEHHBIC U KOJIMYCCTBEHHBIC XapaKTePUCTHKHY,
CIIy’KaT JUIsl TIOJyYCHHs CIPABOYHBIX CBeAeHWI. Haamucu oboramarot kapTy, HO MOTYT OJHOBPEMEHHO YXYAILIUTH €
9uTaeMoCTh. [l03TOMY YCTaHOBIICHWE ONTHUMAIBHOIO KOJNUYECTBA HAANMUCEH W TPABWIBHOEC UX pa3MEINCHHE
COCTaBIIIIOT BAXKHYIO 3a]1a4y MPH CO3AaHUH JTFOO0TO KapTOrpaduuecKoro mpou3BeICHUS.

BriaensroT Tpu TpyIIsl HAITUCEH, KOTOPBIe BKIFOYAIOT:

®  KAuYCCTBECHHBIC XapPAKTEPHUCTUKU («EIb», KCOCHA», KTOPBKOE», «COICHOE, KKAMCHHBII);

®  KOJNMYECTBEHHBIE XaPAKTEPUCTUKU (YKazaHHE LIMPHHBI II0CCE, a0COJIOTHbIE W OTHOCHUTEIbHBIC BBICOTHI H
TJTyOWHBI, CKOPOCTh TEUCHUS PEKH U 1. );

®  XPOHOJIOTHYECKHE HAAMUCH (IaThl COOBITHI, reorpa)MuecKux OTKPBITUH, HACTYIUICHHUS KAaKUX-THOO SIBICHUH,
HarpuMmep, Hayala JeJ0CTaBa Ha peKax);



e  T0sSCHEHUs K 3HaKaM nBwkeHus («[Tyte Maremnanay, «/peid nemokona "Cenos"»);
e omudpoBKa MEPUINAHOB U MapaJljiesiell U MOsSICHEHHS K TUHUAM KapTorpaduueckoit ceTku («CeBepHBIN MOMSPHBIT
Kkpyr», «K BocToky ot ['punBHYa»).

3.2 Kaprorpaduyeckass TONOHUMHUKA

TonoHUMBI — 3TO COOCTBEHHBIE NMEHA (Ha3BaHUs) Teorpauueckux 00bEKTOB.

Kaprorpajguyeckass ToOmoHMMHKAa — pa3jesn Kaprorpaguu Ha CTBIKE C TOINOHUMHKOH, B KOTOPOM H3Y4YaroTCs
reorpauueckue HaMMEHOBaHUS OOBEKTOB, NMOKA3bIBAEMBIX HA KapTax. B 3amauu pasgena BXOAAT TaKKe NMEPBUYHBIN
cbop reorpadMuecKuX Ha3BaHWH Ha MECTHOCTH, WX AaHaJIM3, CHUCTEMaTu3alusi W CTaHAapTh3alMs, pa3paboTka
HOPMaTHBOB ¥ TPaBHJI MX HamucaHMs Ha Kaprax. CyIecTByeT HECKOJBbKO (hopM mepenadn Ha KapTax WHOS3BIYHBIX
Ha3BaHMIL.

MectHas odunmanpHas (popMa — HalMCaHUE Treorpaduueckoro HaMMEHOBAHUS HAa TOCYJApCTBEHHOM SI3BIKE CTpaHBI,
Te pacmoiokeH naHHBIH o0bekT. I[Ipumepamu moryr cuyxuth Sverige (IIBemms «Cepre») wmimm bwarapus
(bonrapus).

®onernyeckas GopMa BOCIPOM3BOIUT 3BydaHHe (MPOM3HOIICHNE) HAMMEHOBAHMUS, IepeaBacMoe OykBaMu anaBUTa
apyroro sizpika. Hampumep, anrimiickoe Atlantic Highlands B pycckoil TpaHCKpWUIIMM BBITTISAUT Kak ATIaHTHK-
Xaiinenzac, a Benrepckoe Miskolc kak Mumkosnbu. 9Ty (popMy 4acTo Ha3bIBalOT YCIOBHO-(DOHETHYECKOH, MOCKOJIBKY
3BYKHM HHOCTPAHHOIO S3bIKa HE BCETJa MOXKHO TOYHO IiepeaaTh OyKBaMU Jpyroro andasuTa (KuTalickue, BbeTHAMCKHUE,
apabckue cioBa). B HEKOTOPBIX ciydasx K (oHeTHUecKoW (opme I100aBISIOT PYCCKUI TEPMHH, XOTS OH U BXOJUT B
caM TornoHuM, HarpuMmep xpedet Kometnar, propa Corue-dnopa, o3epo Conr-Jletik u ropon Conr-Jleik-Cutu.
Tpaucnutepanus — MOOYKBEHHBIH TMepexoJ OT OAHOro amdaBuTa K JpyroMy 0e3 yuyeTa JICHCTBUTEIHLHOIO
npousHouieHuss HaumMeHoBaHus. K stoit opme mpuberaroT HewacTo, HampUMEp B TEX CIydasx, KOrJa HCTHHHOE
3By4aHHE TOIIOHMMA HEM3BECTHO. Takue CUTyald BO3HHUKAIOT, B YACTHOCTH, IIPH IIepeaade 3CKUMOCCKUX Ha3BaHHUH B
I'penanany 1Mo MX HANMCAHWIO HA JATCKUX KapTaX MM aDOPUTeHHBIX Ha3BaHUI B ABCTPAJIMH MO aHTTIMHCKUM KapTaM.
TpamunnonHas (opMa — HalHMCaHWE WHOCTPAHHOTO Teorpa(puyeckoro HAaMMEHOBAaHUS B (OpMe, OTIMYAIOUMICHCS OT
OpHTHHANIA, HO JJABHO YKOPEHHUBILEHCS B pa3rOBOPHOM M JIUTEPATYPHOM SI3bIKE JAHHOH CTpaHBl. Pycckas TOMOHMMHUKA
M300MIIyeT TAKOTO poJia MPUMEPaMu, Ha KapTax TpaauluonHo numercs Ounisaaus, a He Cyomu, ['perust, a He Diutac,
I'py3us, a ne Cakaprseno, [lInunbepren, a ne Casnnoap.

[TepeBopnast opMa — mepenada Ha3BaHMS C OJHOTO S3bIKAa Ha JAPYroi mo cmeiciy: Mbic JloOpoit Hanmexabr (rmo-
anrnmiicku — Cape of Good Hope), Ckamucrtbie ropsl (no-anrnuiicku — Rocky Mountains), Ornennas 3emuist (Iio-
ucnancku — Tierra del Fuego), Yacto mepeBoautcs nuinb 4acth Ha3BaHus: Hoseiid, Ctapsiii, CeBepHblii, FOXHBIH,
Bonpmmoit, Mansiit, Pycckuii, TaTapckuil — o CMBICITy OHM SBISIIOTCA NpuuiaratenbHeIMu. [Ipumepsr: Hosslit FOHBII
Vansc, CeBepnast Kaponuna, bonbiioi Xunran, Masnble AHTHIbCKHE OCTPOBA, U T.I1.

3.3 Hopmaauzauus reorpadguueckux HAaMMeHOBAHUI

Bo Bcem wmmupe ocoboe BHHUMaHHE oOOpamiaeTcss Ha HOPMaJM3allMi0 HAaUMEHOBaHWH, T.e. BBIOOp Hamboiee
pacnpocTpaHeHHbIX Ha3BaHUH M ONpe/IeJIeHUE NX HAMMCAHKS Ha TOM S3bIKE, Ha KOTOPOM OHHU YIOTPEOIISIOTCS.
B name#t ctpane HOpMaIH3aysa IPOBOIUTCS B COOTBETCTBUH C NMPAaBHJIAMM M TPATUIHAMHU PYCCKOTO SI3bIKA U JIPYTHX
S3BIKOB HapoJoB Poccun. B cioBapsx, cripaBOYHHMKAx M KaTajorax, Ha KapTax M B aTjacax JOJKHBI ITyOJMKOBATHCS
TOJIFKO HOPMAJIN30BaHHBIE HAMEHOBAHUS reorpauIeckux 0OBEKTOB.
B Poccum cymiecTByeT 3aKOH, ONPEACISIONIMI TOPSJOK PETUCTpaIMM, ydeTa W COXpAaHEHHS HauMMEHOBAaHUIL.
HammenoBaHnue, npucBamBaeMoe reorpadudeckoMy OOBEKTy, JOJDKHO OTpaxaTb €ro XapaKTepHble IPHU3HAKH,
0COOEHHOCTH )KMU3HU M JESTEIbHOCTH HACEJICHUsI HA ITAHHOW TEPPUTOPHH U K TOMY K€ BITIUCHIBATHCS B CYIIECTBYIONIYIO
CHCTEMY TOITOHUMOB.
Bo MHOrmx crpaHax cO3JarOTCsi TOCYJapCTBEHHbBIE KaTaJIOTH TeorpauyecKnx Ha3BaHWH — CHCTEMaTH3UPOBAHHEIC,
HOPMaJIN30BaHHbIE ¥ TOCTOSTHHO OOHOBJIsIEMbIe (DOHABI Ha3BaHMUI.
Wx Ha3HaueHWe COCTOMT B TOM, YTOOBI YHOPSIOUYNTH M 3aKPENUTh 3TH Ha3BaHUs, KOHTPOJIUPOBATh NX U3MEHEHHs. B
KaTajorax ¥ CpaBOYHBIX HHPOPMAIMOHHBIX TOIIOHUMHUYECKHX CUCTEMaX OOBIYHO (PUKCHPYIOTCS CIIEIYIONINE JaHHBIE:
BUJ (ponr) reorpaduueckoro oObeKTa;
Ha3BaHHE (M BapHaHTH HA3BaHHUN);
reorpapuuecKkiue KOOPAHHATHI;
aJIMUHUCTPATHBHAs IPUHAIEKHOCTD U reorpadudeckas IpuBsI3Ka;
MCTOYHUK, OTKY/1a B3ATO HAa3BAHHUE;
MepEeNMEHOBaHHUS 00BEKTa;
JIOTIOJTHUTENBHBIE CBE/ICHHSI.
MaccuBbl Ha3BaHUH TPYIIUPYIOT MO0 aJMUHUCTPATHBHBIM €JMHHUIIAM, a BHYTPH HUX — 1o andasuty. B Poccun BeneHue
KaTajora reorpadMyecKuX Ha3BaHMH IIOPYYEHO TOCYJapCTBEHHOW Kaprorpado-reojesnyeckoil ciyxbe. B
[MHUUTI AuK nocTostHHO mojiepKUBaloTCs Ba Karanora: Ha tepputoputo Poccun (okono 400 Thic. Ha3BaHMI Bcero B
Poccum ok. 2,5-3 miH.) 1 Ha 3apyOexHbIe cTpaHsbl (Oosee 1,2 MJIH. Ha3BaHUH)

Jlexmus Ne 2.7 (4 yaca)

Tema: « Kaprorpaduueckasi reHepaausanus»

1. Bomnpocsl JieKnun:
1.1 CymHOCTh reHepaau3auu



1.2 ®akropbl reHepaIn3aim

1.3 Buzpl reHepanmzariuii

1.4 Teomerpudeckass TOYHOCTh U COZIEpKATEILHOE TOI001e
1.5 Teorpadudeckre MPUHIAITLI TEHEPATT3AITUN

1.6 T'enepammzanys 0OOBEKTOB pa3HOM JIOKAIM3ALIIA

2.JIutepartypa
1. Cwmanes, B. U. I'eone3ns ¢ ocHoBaMu Kaprorpaduu U KapTorpaduueckoro yepueHus : yueOHoe nocodue s
cpennero npodeccuonansHoro obpazosanus / B. 1. CmaneB. — Mocksa : U3natensctBo FOpaiit, 2022. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Maxkapos, K. H. Umkenepras reomes3ms: ydeOHUK [UIA cpemHero mnpodeccruoHamsHoro odpasosanus / K. H.
MaxkapoB. — 2-e u3f., uctp. u gorn. — Mocksa : UzmatensctBo HOpaiit, 2022. — 243 c. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpoxuyToB, A. JI. OcHOBHI Tomorpaduu : Y4eOHHUK U CPEIHETO MPOoeCCHOHAIBHOTO 00pa3oBaHus / A.
JI. BoctpoknytoB, B. H. Cympyn, I'. B. Illepuenxo ; mox obmei penakmueir A. JI. BoctpokayroBa. — Mocksa :
WznmatensctBo IOpaiit, 2022. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anekTponHsbI // OOpa3oBaTenbHas
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 «['eone3ns u xaprorpadus» http://geocartography.ru
Ilepeuens pexomenyembix IHTEpHET-pECYPCOB:

1. http://cities-blago.ru/uchebnoe-posobie-po-inzhenernoj-geodezii.html
2. http://geo-book.ru/metposobia.htm
3. XKypuan «[eones3us u kaprorpadus» http://geocartography.ru

3.KpaTkoe coaepxanue BOIPOCOB
3.1CymHoCTh reHepaau3anuu

Kaprorpaduueckas remepanuzanus— 3To 0TOOp M 0000IIeHNe M300pakaeMbIX Ha KapTe OOBEKTOB, BBIAEIECHHE MX
OCHOBHBIX THIIMYHBIX YEPT W XapaKTepHBIX OCOOCHHOCTEH. I eHepaln30BaHHOCTh — Ba)KHEMWIIee CBOMCTBO BCSKOH
kapTel. Jlaxke Ha caMOM KPYHNHOMAacIITa0HOM KapTe H300pakKeHHE T'€HEpaIN30BaHO, MOCKOJIBbKY HEBO3MOXKHO
MOKAa3bIBaTh 0OBEKTHI CO BCEMH IOAPOOHOCTSIMU.

I'enepanu3zanus onpenenseTcss HECKOIBKUMH (DaKTOPaMHU:

a) MacmTaboM KapThl

6) Ha3HAYCHHEM KapThI

B) TEMaTHKOH KapT

') 0COOCHHOCTSIMH KapTorpapupyeMoii TEppUTOPHH.

3.2 ®aKTOpLI reHepaJIn3anuu

®dakTopaMu TeHepaIH3aln ABISIOTCS MacTad KapThl, €€ Ha3HAUCHHE, TEMaTHKa M THII, 0COOCHHOCTH W U3YYEHHOCTh
KapTrorpadgupyeMoro o0BEKTa, CIOCOOBI Tpaduyeckoro odopmieHHs KapThl. DaKTOPHl ONpPEAEISIOT IMOIXOABI K
TeHepaTU3alliH, ¢€ YCIOBUS U XapaKTep.

Hasnauyenue kaptel. Ha kapTe OKa3bIBAIOT JIMIIB T€ 00OBEKTHI, KOTOPBIE COOTBETCTBYIOT €€ Ha3HaueHHI0. M300paxeHus
JpYyrux 00BEKTOB, HE OTBEYAIOIINX HA3HAYCHUIO KapThl, TOJILKO MEIIAeT €e BOCHPHITHUIO, 3aTPyIHIET padoTy ¢ KapTou.
BnusHue macmtaba mposiBISIeTCS B TOM, YTO IIPHM HEpexojie OT Oosee KPYIMHOTO M300paskeHusi K Ooyiee MEIKOMY
COKpaliaeTcs ronaabs kapTel. [Ioka3aTh B MeNKOM MaciuTabe Bce JeTajid U MOAPOOHOCTH HEBO3MOXHO, U MO3TOMY
Heu30eXHbBl WX O0TOOp, oOoOmeHnune, uckioueHne. OJTHOBPEMEHHO C YMEHBIICHHEM MacIiTada YBETUYUBAETCS
HpOCTpaHCTBeHHBIﬁ OXBaT, YTO TAKXE CKa3bIBACTCA Ha I'CHEpAJINU3AIUH. O6’BCKTBI, BAXXHBIC I prHHOMaCIHTa6HBIX
KapT (HampuMep, MECTHbIE OPHEHTHPBI), TEPSIOT CBOE 3HAUSHHWE HA KapTax MEJKOro MaciuTtaba u, CleloBaTelbHO,
MOJISKAT UCKIFOUSHHUIO.

TemaTka ¥ THI KapThl ONPEAEISAIOT, KAKHE 3JIEMEHTHI CIIeyeT IOKa3bIBaTh Ha KapTe ¢ OOJbIIel 1moIpoOHOCTEIO, a
Kakue MOXXHO OoJiee MM MeHee CYIIECTBEHHO 0000IINTE MITH J]a)Ke COBCEM CHSTb.

Kaptel pasHoro Tuma Takke HMEIOT pa3Hyl0 TeHepanusanuio. HanmbGosiee mNOAPOOHBI aHAIUTHYECKHE KapThl
MHBEHTAPHU3AI[IOHHOTO THUIA, a HauOoiee OOOOWIEHBl M TI'eHEPATM30BaHBl CHHTETHYECKHE (HANpUMEp, KapThl
palilOHMpOBaHMs), U B OCOOCHHOCTH KapTHI-BBIBOABI, KapThl-yMo3akmoueHus. OHM 10 caMOW CyTH CBOeH He
MPEIoaraloT 0co00i AeTaJIbHOCTH.

OcobenHocTH  KapTorpadgupyemoro oObekTa (WIM TeppuTopum). BrnmsHme 53TOoro (hakTOopa CKa3bIBaeTcs B
HEOOXOIMMOCTH TepefaTh Ha KapTe cBoeoOpasne, IMpHMEYaTelbHBIE XapaKTepPHBIE JJIEMEHTH OOBEKTOB WU
TEpPUTOPUH.

3.3 Bujbl_reHepaan3anum


http://geocartography.ru/

CItoXHBIE TIPOLIECCHl a0CTparupoBaHMs, CBS3aHHBIC C KapTorpaduueckoi reHepajn3aled, peajn3yercs B pasHBIX
Bugax u ¢opmax. OHH KacaroTcsi 0O0OOIIEHUS MPOCTPAHCTBEHHBIX (IF€OMETPUUECKHX) M  COJEPKaTEIbHBIX
XapaKTepUCTUK, KAaYeCTBCHHBIX M KOJMYCCTBEHHBIX IIOKa3aTeledl oTOOpa M Jake MCKJIIOUCHUS H300pa)kaeMbIX
00BeKToB. MHOrIa TeHepanu3alHi0 PacCMaTPUBAIOT KakK IPOIEeCC a0CTparnpoBaHHs NPOCTPAHCTBA M COIEPIKaHUSL.
OOBIYHO Bce MPOSIBICHHS TEHEpAJIM3allMM Ha KapTe COBMECTHO, B TECHOW KOMIAHWH, OJHAKO METOIUYECKH
1e7Iec000pa3HO PACCMOTPETh UX B OT/ACIBHOCTH.

O00011eHre KaYeCTBEHHBIX XapaKTEPUCTUK POUCXOJIMT 3a CYET COKPAIEHHs pa3Ininuii 0ObEKTOB, YTO BCET/Ia CBSI3aHO
¢ 000011IeHHEM U YKPYITHEHHEM KIIacCHU(PHUKAIIMOHHBIX MPU3HAKOB, C TIEPEX0/I0M OT IPOCTHIX MOHATHH K CII0KHBIM.
O0001eHre KOJIMUECTBEHHBIX XapaKTEPUCTUK MPOSIBISIETCS. B YKPYIHEHHH IIKAJl, IEPEX0ie OT HENPEPhIBHBIX IIKaI K
OoJsiee 00OOIICHHBIM CTYIEHYATHIM, OT PABHOMEPHBIX — K HEPaBHOMEPHBIM. [IpiMepaMu MOTYT CITYy)KHUTh YBEIHMYEHUE
BBICOTHI CEYeHHs pelibedha IPH I'eHe peann3aniy Tonorpaguieckux KapTt.

OTtbop (MCKIOUeHNE) OOBEKTOB 03HAYACT OTPAHHUCHHE COJNIEPYKAHUS KapThl TOJNBKO OOBEKTaMH, HEOOXOAWMBIMHU C
TOYKH 3pPEHHS ¢ Ha3HaueHHs, MaciuTaba M TeMaTHKH, W CHATHS JPYTHX, MEHee 3HAYMMBIX 00bekToB. OTOOp Beerna
HENIOCPEICTBEHHO CBsA3aH C OOOOMICHHEM KauyeCTBEHHBIX M KOJHMYECTBEHHBIX XapakrepucTuk. OH Benercs B
COOTBETCTBHH C YKPYIIHEHHBIMH HOJApa3AeICHUAMHU JereHasl. I[Ipu orOope MOIB3YIOTCS ABYMS KOJIHYECTBEHHBIMHU
MOKa3aTessIMU LIEH3aMU 1 HOPMaMH.

OObearHeHHEe KOHTYPOB (BBIJIENIOB) — €Ile OJHO MPOSIBICHHE I'€OMETPUUECKON CTOPOHBI TeHEePaIH3alliH, CBI3aHHOE C
TPYIIHUPOBKOH, CIMSHUEM KOHTYpPOB. BbInensl Ha KapTe OOBEIUHSIOTCS, BO-TIEPBBIX, B pe3yibTare 0000IIeHHs
KAQ4YECTBCHHbBIX H KOJHWYCCTBCHHBIX HOZ[paSI[e.HeHI/Iﬁ B JICTCHAC, a BO-BTOPLIX, BCJICACTBUC CJIIHAHUA (COCI[I/IHGHI/IH)
HECKOJIbKUX MEJKHUX KOHTYPOB B OAMH KpymHbIi. Tak, HeOoJblIMe apean MECTOPOXKACHHH KaKoro-inbo MOJIe3HOTO
HCKOTIaeMOT'0 MOTYT OBITh OOBEUHEHB! B OJIMH apeajl, MEJIKHe YIacTKHU Jeca — NPUCOEIMHEHB! K KPYITHOMY KOHTYpPY U
T.IL

CMelleHHe DIIEMEHTOB M300paKEHHS CBSI3aHO OOBIYHO ¢ 000OLICHHEM OYepTaHWN U OOBEIMHCHHEM KOHTYPOB, NPHU
KOTOPBIX HEM30E)KHBI HEOOIIBIINE CABUTH HEKOTOPHIX 0OBEKTOB OTHOCHTEIILHO HX MCTUHHOTO IoJoXeHus. Hampumep,
crpsAMIIeHHE OeperoBoil JIMHUHM W HCKIIIOUYCHUE MENKHX 3aJIMBYMKOB NMPUBOAUT K TOMY, YTO HEKOTOPBIC NPHOPEKHBIC
HIOCEJIKH OKa3bIBAaIOTCs KaK OBl OTONBHHYTHIMHU OT Oepera, Torna Heo0X0AMMO HX CMECTHTD U «IIPUABUHYTHY K MOPIO.
VYTpupoBaHHe, WIH II0Ka3 OOBEKTOB C MNPEYBEIMYCHHEM, O3HA4aeT, YTO Ha TCHEPAIM30BAHHOH KapTe OCTaBISIOT
HEKOTOpbIe 0c000 BaXKHBIE CO CMBICIIOBOI! (COAEpIKATENBHOM) TOYKH 3PEHUS 0OBEKTHI, KOTOPBIE M3-3a MAJIBIX Pa3MepoOB
WM YCIOBUSIM IIEH30BOTO OTOOpa CiEJOBAI0 Obl WCKIIOYHTH, M HPU ITOM JAaXKe€ HECKOJbKO IPEYBEITHYHBAIOT
(yrpupytor) ux. IlpumepamMum MOTyT CIyXUTh HEOOJIbIIME, HO XapaKTEPHbIE W3JIyYHUHBl pEK, MEJIKHE oO3epa B
3aCYIIJIUBBIX CTCIIAX.

3.4 CeomMeTpuyeckasi TOYHOCTD H COAEPIKATEILHOE MO00HE

I'eomeTpuueckass TOYHOCTb KapThl — 3TO CTENEHb COOTBETCTBHS IOJIOKEHUSI 00BEKTOB Ha KapTe UX JICHCTBUTEILHOMY
TMIOJIO’KCHHIO HAa MECTHOCTH. HapyIeHre reoMeTpr4eckoil TOUHOCTH BeIeT K CMEIICHNIO 00BEKTOB, U KOOPIUHATHI UX
OyIyT MOJTy4eHBI IO KapTe C OMIMOKOM.

ConepxaTenbHOE Mo700Me (COOTBETCTBHE) O3HAUYAET, YTO HA KapTe reorpaduyecky IMpaBHIbHO NEpeiaHbl B3aMMHBIC
COOTHOIIIEHHS 0OBEKTOB, MX XapaKTePHbIE 0COOEHHOCTH U COMOYNHEHHOCTb.

B nenoMm MOXHO cKas3aTh, UTO IPU I'E€HEpaIM3alM¥ [€OMETPUYECKasi TOYHOCTh BCEr/la HAPYIIAETCs paju COXPAaHEHUs
COJIEPKaTENbHOTO MOA00MS, HHBIMU CIIOBAMH, COJIEpKaTelIbHOE [0J00KNe UMEET NMPUOPUTETHOE 3HaueHue. IIpu stom
clle/lyeT TIOMHHUTb, YTO MEJIKOMAacIuTaOHble reorpaduueckue KapThl HOCSIT OO30pHBIH XapakTep W He MpeAHa3HAYCHBI
JUIsl TOYHBIX U3MEPEHUH UM CHTHUS TOUYHBIX KOOPJUHAT.

3.5 Ceorpadmyeckne NPUHINIBI TeHEPATN3ANNH

C reorpaduiecknx MO3UINI reHepann3alys paccMaTpUBaeTCs Kak MPOLECC BBIJICJICHNS Ha KapTaX T€OCHCTEM BCe
0oJiee KPYITHOT'O PaHra, MX IJIaBHBIX KOMIIOHEHTOB M B3auMocCBs3ei. Cpeltt MHOroo0pasus yCIIOBHH IeHepann3aliu
HanOosee CyIIeCTBEHHBI CIIEAYIONIHIE:

- Hay4YHO 000CHOBaHHOE 0000IIIEHNE JIETeH/bI;
- 0TOOpakeHHe TeHETHIECKNUX U MOP(OIOTHIECKUX 0COOCHHOCTEH 0OBEKTOB U SIBIICHHIA;
- y9eT BHYTPEHHHX M BHEIITHUX B3aUMOCBS3eH M300pakaeMbIX 00BEKTOB, UX HEPAPXHMUECKON COMOJINHEHHOCTH;
- ONITUMAIBHBII TIO00pP 3HAKOB M U300pa3UTEIHHBIX CPEJICTB.
CamMbIif OTBETCTBEHHBIH 3Tall, ¢ KOTOPOT0 HAYWHAETCS MPOIIECC TeHEPATU3AIIH BCAKOH TeMaTHIECKOI KapTHl, -
TeHepaTU3alis JeTeH/Ibl. JTO HOApa3yMeBaeT YIPOIICHHE JETeH b, 0000IeHNe TAKCOHOMUYECKHUX KaTeropuii,
MCKITIOUYEHHE HEKOTOPBIX IPYIIT 00BbEKTOB, COKpAIIEHNE KOJIMUYECTBEHHBIX IT0IPa3/IeNICHUI 1 IIKaJl.

3.6 lenepanu3anus 00beKTOB PA3HOM JOKATNU3ALNT

OOBEKTHI, JIOKATH30BaHHBIC B MYHKTaX, M300paKalOT C IMOMOIMIBI0 3HAYKOB, MMOITOMY HX TeHEepalu3alus CBs3aHa,
MpeXJIe BCEro, ¢ 0TOOPOM OOBEKTOB COTJIACHO YCTAaHOBJICHHBIM IICH3aM W HOpMaMm, ¢ 00OOIIEHHEM Ka4eCTBEHHBIX
XapaKTePUCTUK OOBEKTOB M YKPEIUICHWEM Tpajaliii ImKaJl 3HaukoB. [IpyM 3TOM MPOMCXOIUT MEPEeXOJ]] OT BUAOBBIX
00BEKTOB K pOJNOBHIM (HampuMep, 3HAYKH OTHCIBHBIX HEPTIHBIX CKBAXHH 3aMEHSAIOTCS OOIMMM 3HAYKOM
MECTOPOXKICHHUS, a JAajiee - 3HAUKOM apeasa HeTsHoTo OacceliHa).

OOBEKTHI, IOKATU30BaHHbIC HA JIMHUSX, BCEr/a MEPEAAl0OTCs JIMHEHHBIME 3HaKaMu. J{Jisi HUX HauboJiee CyIIeCTBEHHBI
FEOMETPUYECKHE AaCHeKThl TeHepajiu3allid, YIPOIIEHHE U CHPSMIICHHE OYEpPTaHWil, a TakkKe I[IEH30BbI OTOOp



JUHEHHBIX 2JIEMEHTOB. B psiie cirydaeB 0000MIAIOT KAaYeCTBEHHBIE Pa3fIMUMs JIMHEHHBIX OOBEKTOB (BMECTO JOPOT
pa3Horo Kiacca BBOISAT €AMHBIN 3HAK Jopor U T.0.). I[Ipu reHepanu3aluu BEKTOPOB U IOJIOC IBIKCHUSI HEU30EIHKHBI
0TOOP TOJIBKO TJIABHBIX HAMPABJICHUH U 0000IEHNE KOJINYECTBEHHBIX XapaKTEPUCTHK.

Jlekuus Ne 2.8 (4 yaca)
Tema: « Buabl kaprorpadgupoBanus»

1. Bompocsl JieKnumn:
1.1 Buns kapt
1.2 TlpuHOuns! KiaccuduKanum
1.3 Kaprorpaduueckue MaTepraisl, HCIOIB3yeMbIe B 3eMJICYCTPOHCTBE U KagacTpe
1.4 Jlpyrue kapTorpadmIecKie MpOu3BeICHU

2.JIutepatypa
1. Cwmanes, B. 1. T'eonesmst ¢ ocHOBaMU KapTorpaduil U KapTorpapuIecKoro YepueHns : yaeOHoe nocooue s
cpenHero npodeccuonansHOro oopasosanus / B. M. Cmanes. — Mocksa : U3natensctBo FOpaiit, 2022, — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. mxeHepHas reonesus: yueOHUK 11 cpeHero npodeccuonansHoro obpazosanus / K. H.
MakapoB. — 2-¢ u3[1., uctp. u aon. — Mocksa : M3matensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpokuyToB, A. JI. OcHOBBI TOnOrpaduu : y4eOHHK JIJIs CPeAHEro NpodhecCHOHaIBLHOr0 00pa3oBanus / A.
JI. Boctpokuytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeit pegakuueit A. JI. BoctpokayToBa. — Mockaa :
WznmatensctBo FOpaiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Texkcr : anextpoHHbIH / OOpazoBaTenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/

Ilepedens pekomeHnyeMbIx HTEpHET-pEcypcoB:

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

3. XKypuan «[eones3us u kaprorpadus» http://geocartography.ru
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 coaep:kaHue BOIPOCOB

3.1 Buasbl kapT

Bunp! kaprorpadupoBaHus MOKHO HOJPA3IEIIATh:

- 10 00BEKTY — aCTPOHOMHUUYECKOE, INIAHETHOE U 3eMHOE, a BHYTPH 3€MHOI'0 — KapTorpadupoBaHue CyIIU U OKEaHOB;
- 10 METOJly — Ha3eMHO€, a3POKOCMHUUECKOE U TT0/IBOTHOE;

- 0 MacITaby — KpYITHO-, CpeJIHe- U MEIKOMAacIITabHOE;

- 110 YPOBHIO 0000IIEHNS — aHAINTHYECKOE, KOMIIEKCHOE M CHHTETHYECKOE;

- 110 CTENICHU aBTOMATU3allM1 — PYyYHOE, aBTOMaTH3UPOBaHHOE (MHTEPAKTHBHOE) M aBTOMAaTHIECKOE;

[NonsiTue xaptel. KapToit HassIBaeTCsl yMEHBIIEHHOE, OA00HOE N300pakeHHE TIOBEPXHOCTH 3e€MIIH U JIPYTHX IUIAHET,
000CHOBaHHOE Ha MaTEMaTHYECKMX 3aKOHAX H300paKEHWs] Ha IUIOCKOCTH C YYETOM KPHBHM3HBI IIOBEPXHOCTH H
NPUHATHIX YCIOBHBIX 3HAKOB.

3.2 llpuHuMNBI KJIACCHDUKATUT

Kinaccugukamnus kapT MOKET OCYIIECTBISTHCS:
- TI0 TEPPUTOPHAITLHBIM TIPU3HAKAM;

- TI0 MaciTabam;

- II0 BHJIaM;

- IO CIICIMAIN3aIluN;

- 110 Ha3HAYCHMIO.

ITo TeppuTOpHaIbHBIM MPU3HAKAM:

- kapTbl COJTHEUHOHN CHCTEMBI,

- KapThl 3eMIIH;

- KapThl TOCYJapCTB;

- KapThl MATEPUKOB M OKCAHOB;

- KapThl 00JIacTe;

- KapThl TOPOJIOB ¥ HACEJICHHBIX ITYHKTOB;

- KapThl paiOHUPOBAHWSI TOPOJIOB M HACETICHHBIX ITYHKTOB.


http://geocartography.ru/

ITo BumaM KapThl OBIBAIOT:

- obmereorpaduyeckue;

- TEMaTHYECKUE.

ITo cnenmanu3anuy KapThl OBIBAIOT:

- HHBEHTAPH3AIMOHHEIC, TOKa3bIBAIOMINE (PaKTHIECKOE TTOI0KEHUE U pa3Mephl 00bEKTOB;

- OLIGHOYHBIE, XapaKTePU3YIOLIIe BO3MOXKHOCTh MCIOJIb30BAHUS MPUPOAHBIX PECYPCOB JJISI COOTBETCTBYIOIIUX BUIOB
XO3SMCTBEHHOM JI€SATCILHOCTH;

- PEKOMEHJAIIMOHHBIEC, XapaKTEPU3YIOIUE BO3MOXKHOCTh ONTHUMAIBLHOTO HCIOJb30BAaHUS W YIYYIIEHUS MPHUPOAHBIX
PECypCOB Ha JaHHON TEPPUTOPUH;

- MPOTHO3HBIC, AIOIIKE HHOOPMAIIUIO HA ONPECICHHBIHN MEPUO/I.

ITo Ha3HAYEHUIO KApTHI OBIBAIOT:

- HAyYHO-TIPUKJIaJHEIC;

- yaeOHEIe;

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

- IPOTIATaHAUCTCKHE.

33 KapTorpaquecmle MaTepHuaJibl, HCII0JIb3YEMbIC B 3eMJIeVCTDOﬁCTBe H KajJgacTrpe

Tonorpaduueckre U KaprorpadHuecKue MaTepHaibl WMEIOT BAXKHOE 3HAUCHHE B 3€MIJICYCTPOUCTBE M 3E€MEIHHOM
KajacTpe, Tak Kak 0e3 rpaUuecKkoro H300pa)KCHUS MECTHOCTH HEBO3MOXKHO pelllaTh 3eMIICYCTPOUTCIbHBIC U
KagaCcTpOBbBIC 3aJaydu. B cocraB Takux MaTCepUuaioB BXOAAT YCPTCIKU, CXCMbI, IIJIaHBI W KapThbl, MNOAANOMINE B
rpaduyecKkoM BHJE TPaHHUIIBI 3eMENbHBIX YYaCTKOB, IIPUBS3aHHBIX K TONOrpadgpuIecKoll OCHOBE.

CucreMarusanyst KaqaCTPOBEIX KapT MOKET OCYIIECTBIATECS:

- TI0 THITY ¥ BUIy KaaacTpa (3eMeJbHBIH, IECHO, TOPOICKOM 1 1p.);

- MO0 KaJaCTPOBBIM acleKTaM (B paMKax KaXIOro KaaacTpa KapThl MOKHO TpPYIIHPOBAaTh B PasHBIX ACMEKTaX:
TPaBOBLIE, IPUPOIHBIE, SKOHOMHUIECKHE, COIIHABHBIE, DKOJIOTHIECKHE, OIIEHOYHBIE U TIp.);

- o 3ajauaM, QYHKIHSIM U TEPPUTOPHATBHBIM TPeOOBaHUSIM (peIeHusT KOHKPETHBIX 3a/1au C HMCIOJb30BaHHEM KapT
MOTYT OBITH MEXEBBIE, 30HHUPOBAHUSA TEPPUTOPHI, PETHCTPAIIMOHHbIE, YUETHbIE, KAYECTBEHHON OIIEHKH, IUIAHOBHIE,
MIPOTHO3HBIE, HOPMATHUBHEIE, KOHTPOJIBHBIE U JIP.);

- 10 c0CO0Y CO3/IaHMSI U UCTIOIb30BAHKS KaIaCTPOBOI HH(OPMAIIHH.

34 Jlpyrue KaDTOFDa(l)I/I‘IeCKI/Ie IIPOU3BECICHUA

Kapra sBnsercs oAHUM M3 pa3HOBUIHOCTEH TIe€OM300paKEHWH, MPEACTABILIONIAast MPOCTPAHCTBEHHO-BPEMEHHYIO
MacmTabHYl0 TEHEPAIM30BAHHYIO MOJENb 3€MHBIX MM IUIAHETHBIX OOBEKTOB, @ TAKXKE pA3IMYHBIX IPOLECCOB,
MPE/ICTABICHHBIX B rpaduyeckoi opme.

[Tnan — 310 yMeHbIIEHHOE T0100HOE N300paKEeHHE MAJIBIX YIAaCTKOB 3€MHON IOBEPXHOCTH HA IIOCKOCTH, KOTJA €To
MacmTad BO BceX HallpaBJIEHHUSX OAMHAKOB (Tomorpauyeckuii miaH, MOPCKOH IIJIaH TaBaHM, aKBATOPHH, KaJJaCTPOBBIH
IUTaH, TUIaH TOPOa).

ATtnac — cucTeMaTH3MpOBaHHOE coOpaHHe KapT B BHJE KHUTH WM Habopa JHMCTOB, OOBbEAMHEHHBIX €IUHOI Hieei,
OTpeNieNeHHBIM BBIOOPOM  IIPOEKINH, MacimTaboB, €IUHBIM IIOAXOJOM KapTorpaguyeckoil TIeHepaIu3alluy,
HCIIOJIb3YEMBIX YCJIOBHBIX 3HAKOB U HU3aiHA.

I'modbyc — wmozens 3emum WM J00OH IutaHeThl, HeOecHOW cdepbl, ¢ HAHECEHHBHIM Ha €€ MOBEPXHOCTh
kapTorpadguieckuM u3oodpakeHueM. OH UMeeT MacITad, CUCTEMY MEPUANAHOB U Mapajuienel, coxpaHseT GopMy Bcex
¢buryp 3eMHOW TOBEpXHOCTH M pa3Mepbl yrjoB. [lo Temaruke T700ychl ObIBaIOT oOuIereorpaduuecKuMHu,
Te0JIOTHYECKUMH, TIOJIMTHYECKUMH, a TI0 Ha3HAUYCHHIO — YI€OHBIMU M HABUTAI[HOHHBIMH.

Pa3BuTre KOMIBIOTEPHBIX TEXHOJIOTHH IMO3BOJISIET pa3MemiaTh B MHTepHeTe GoybIIMe MaccHUBBI IPOCTPAHCTBEHHON
nH(pOpManuK, B TOM YHCIIE JIEKTPOHHBIX KapT U KOCMHYECKUX CHUMKOB.

Jlexuus Ne 2.9 (4 yaca)
Tema: « KomnblorepHas kaprorpapus»
1. Bompocsl Jeknuu:

1.1 KowmmbrorepHas Kaprorpadus B CHCTEME HayK M TEXHOJIOTHH
1.2 Teopernueckre OCHOBBI KOMITBIOTEPHOW KapTorpaduu

1. Cwmanes, B. 1. I'eone3ns ¢ ocHOBaMHu KapTorpaduu U KapTorpaduveckoro YepueHus : yaeOHoe mocodue s
cpennero npodeccuonansHoro oopazoBanus / B. 1. CmaneB. — Mocksa : U3matensctBo FOpaiit, 2022. — 189 ¢c. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Makapos, K. H. MmkenepHas reones3us: ydeOHHUK Ul CpelHero npodeccuoHansHoro odpazosanus / K. H.
MaxkapoB. — 2-¢ u3fl., ucip. u gor. — Mocksa : U3matensctBo HOpaiir, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391



3. BocrpoknyToB, A. JI. OcHOBHI Tonorpaduu : y9eOHUK sl cpeaHero mpodeccnoHamsHoro odpasoanus / A.
JI. BoctpoknyrtoB, B. H. Cympyn, I'. B. IlleBuenko ; mox obmeii pemaknueir A. JI. BocrpoknyroBa. — Mocksa :
WzmatensctBo IOpaiit, 2022. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anekTpoHHbIi // OOpa3oBaTenbHas
wiatdopma FOpaiir [caiit]. — 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. Xypnan «["eone3us u kaprorpadus» http://geocartography.ru
IIepeuens pexomenyeMblx MIHTEpHET-pECYPCOB:

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

2. http://geo-book.ru/metposobia.htm
3. XKypnan «['eone3ns u xaprorpapus» http://geocartography.ru.

3.KpaTkoe coep:kaHue BOIPOCOB

3.1 KOMHLIOTeDHaﬂ KaDTOFDa(l)I/lﬂ B CUCTE€ME HAYK M TeXHOJIOT M

CoBpemeHHasi  kaprorpadus IIMPOKO  HCIIOJNB3YeT  Pe3yJbTaThl  pa3BUTUS  WHPOPMATUKH, KUOEPHETHKH,
BBIYUCIIHTEIBHBIX YCTPOUCTB M COBEPLICHCTBYESTCSI BMECTE C HUMH.

KomnbloTepHast kaprorpadus — 3TO pas3lell aBTOMaTH3WPOBAaHHON KapTorpaduu, paccMaTpUBAIOIIMK CIIOCOOBI
co3maHMsl KapTorpauyeckux MPOU3BEICHUH C HCHOJIB30BAHUEM KOMIBIOTEPHBIX TEXHOJOTHH Ui Leled ux
HoJIMrpauIecKoro BoCIpom3BeeHus. llpencraBiseT coOOW TEXHHMYECKOe HANpPABJICHUE Pa3BUTHS COBPEMEHHOMN
KapTorpagum.

[loMHUMO TEXHUYECKOH CTOPOHBI KOMIIBIOTEpPHAs KapTorpadus paccMaTpHBaeT TakKe TEOPUI0 M METOHBI
KapTorpagu4eckoro oToOpa)keHusi 0OBEKTOB M SIBJICHHHA IPHPOJIBI U OOIIECTBa, TO €CTh MOCTPOCHHS S3bIKa KapThl,
CHCTEM KapTorpaMyecknx 3HAKOB; XYJOXKECTBEHHOE IPOEKTHpPOBaHUWE KapT (kaprorpaduyeckuii am3aiiH), HX
KpacoyHoe O(OpMIICHHE NMPUMEHHUTENFHO K HOBBIM HH(OPMAIMOHHBIM TEXHOJIOT'HSM, OCHOBBIBAsICh Ha pa3paboTKax
odopmiteHns KapT U KapTorpaduuecKoil CeMUOTHKH.

«Kaprorpadus u reonHpopMaTHKa B3aUMOJCHCTBYIOT 110 MHOTMM HamnpaBlieHUsIM. EJMHCTBO ABYX OTpaciell HayKH M
TEXHUKH OTPEeNIeSIeTCS CICAYIOMMMH (haKTOPaMH:

. oOmereorpagudyeckne M TeMaTHYECKHE KapThl — TJIABHBIA HMCTOYHHK IIPOCTPAHCTBEHHOH HH(pOpMaIuu o
HPUPOJIE, XO3SHCTBE, COIIMAIBLHO cdepe, IKOITOTHIECKO 00CTaHOBKE;

. CHCTeMbl KOOpJIMHAT WM pasrpadka, NPUHATBIE B KapTorpaduu, cCiry’kaT OCHOBOHM Uil Teorpaduyeckou
JIoKanu3anuy BceX paHHbix B ['UC;

. KapThl — OCHOBHOE CpPEICTBO HMHTEPIIPETAIMM W OPTaHM3allMM JIaHHBIX JWCTAHIMOHHOTO 30HIMPOBAHMS U
nroboi npyroii nHbopMaluy, nocrynarouiei, oopadarsiBaemoii 1 xpanumoii B 'C;

. reoMH(pOPMAIIMOHHBIE TEXHOJIOTHH, UCIIONb3yeMBbIe IS M3yUeHHs] MPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTYPHI,

CBsI3eil W NUHAMHKH I'€OCHCTEM, B OCHOBHOM OITHPAIOTCS Ha METOJbl KapTOrpa)MuecKoro aHajiu3a U MaTeMaTHKO-
KapTorpaguuecKoro MOJICITHPOBAHNUS;

. Kaprorpadguyeckue u300paxkeHusT — camas LenecooOpasHas Qopma mnpencraBieHus TreorMHGOPMALH
MOTPEOUTENISIM, a COCTABJICHHE KapT — O/iHAa U3 OCHOBHBIX pyHkuni I'Cx»

3.2TeopeTuyeckue OCHOBbI KOMIbIOTEPHOW Kaprorpaduu

PactpoBoe n3o0paxenue npencrasisier codboi Habop NMUKceneld WM NMHUKceNnoB (picture element — 3J1eMEHT PUCYHKA).
3T0 caMblii MUHUMAaJIbHBIH M OCHOBHOH 3JIEMEHT M300paKeHus, (POPMUPYEMOT0o Ha 3KpaHe MOHNUTOPA WM TIPH MeyaTu
Bosiee BBICOKMM KauecTBOM M MHBIM IPHHIMIIOM (POPMUPOBaHUs 00agaeT BEeKTOpHas rpaduka, MHOTAA Ha3bIBaeMast
00BEKTHO-OPUCHTHPOBAHHOW. DTO METOJ| MOCTPOCHUsI M300pa)KEHHi, B KOTOPOM HCIIOJB3YIOTCS MaTeMaTHYeCKUe
ONMUCAaHUs JUIA OIpENeNieHHUs MOJO0KEHHs, JJIMHbI M HAIpaBJICHUS BbIBOAUMBIX JHMHHH. [Ipu 3TOM OOBEKTHI
dbopmupyroTcst u3 Habopa BEKTOpPOB (JIMHHUI), KOTOpPHIE MOXHO HW3MEHATH IMPOW3BOJIBHBIM 00pa3oM B mporiecce
PHCOBaHMUsI, TO €CTh PEAAKTHPOBATD.

dopmanmzarys  KapTorpaguueckoro H300pakeHWs. ABTOMATH3MpOBaHHAs 00pabOTKa JaHHBIX TpebyeT uX
(opmanmzanyu, T. €. ONMCaHUsA OOBEKTOB (MJIM 3HAKOB) C MOMOLIBIO (POPMAIBHOTO 53bIKA, BCE 3HAUEHHS KOTOPOTO
YEeTKO OIpeAe]eHbl W HE [OINYCKaloT KakuX-Tu0o JBycMbICIeHHOCTeH. L[BeroBble Monenn. B kxommbrorepHOH
Kaprorpaduu, Tak K€ Kak ¥ B KOMITBIOTEPHOW Tpaduke, IPU CO3JaHHWH, PEAAKTUPOBAHMM M BBIBOJIE M300paKEeHUH
OJTHOI M3 caMbIX Ba)KHBIX 33/1a4 SIBJIsiETCSl paboTa ¢ IIBETOM.

Jlexmus Ne 2.10 (4 gaca)
Tema: « TexHnueckoe oGecrniedeHue CO3TaAHUS KapT»

1. Bomnpocsl JieKnun:



1.1 KommnbroTepHas kapTorpadus B cHCTEME HAyK M TEXHOJIOTHI
1.2 TexHuveckoe oOeCHeUCHHUE MPOIECCOB CO3MAHMS KapT

1.3 Cnenunanu3upoBaHHbIC KAPTOrpadhUUECKUE MPOrPaMMbI

1.4 OcHOBHBIE 3TaITbl ¥ CIIOCOOBI KOMIIBIOTEPHOTO CO3IaHHUs KapT

2.JIutepaTtypa
1. Cwmanes, B. 1. 'eonesus ¢ ocHoBamMu KapTorpaduu 1 KapTorpaguiyeckoro uepuyeHus : yueOHoe nocoodue s
cpenHero npodeccuonansHoro oopasosanus / B. M. Cmanes. — Mocksa : U3natensctBo FOpaiit, 2022, — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. ImxeHepHas reonie3nsi: y4eOHUK JUTsl cpetHero npodeccuoHanbHoro oopaszosanus / K. H.
MakapoB. — 2-¢ u3[l., uctp. u aon. — Mocksa : M3natensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpoxuyToB, A. JI. OcHOBHI TOOTpaduH : Y4eOHHK IS CPeTHETO MPodecCHOHATBHOTO 00pa3oBaHus / A.
JI. Boctpokuytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeit pexakuuneit A. JI. BoctpokayToBa. — Mockaa :
WznmatensctBo FOpaiit, 2022. — 196 ¢.— ISBN 978-5-534-01708-3. — Texkcr : anextpoHHbIH / OOpazoBaTenpHas
miatpopma FOpaiit [caitr]. — 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. Kypnan «['eonesus u kaprorpadus» http://geocartography.ru
ITepeuens pekoMeHTyeMbIX IHTEpHET-pECYPCOB:

3.KpaTtkoe coep:kaHue BOIPOCOB

3.1 Kparkasi HCTOpHSI Pa3BUTHS BLIYHCINTEIbHOH TEXHUKH

[ToTpedHOCTh B aBTOMAaTH3alMM OOpabOTKH NTAHHBIX, B TOM YHCJE BBIYMCICHUH, BO3HHMKJIA OYEHb JaBHO. MHorue
TBICSIYM JIET Ha3aJ JUIsl cueTa MCIOJIb30BAJUCh KAaMEIIKH, CueTHble majouku u jAp. bonee 1500 ner Hazax ans
oOyeruyeHust BBIYMCICHUI CTalnM HCHONb30BaThes cdeThl. 1960 rox- BrimynieHsl mepBbleé MHUKPOCXEMBI (UHIBI —
MHTETPaJbHBIE CXEMBI B OTAEIBHOM KOPIYCE) — MHTErpaJIbHbIE CXEMbl Ha KPEMHHUEBBIX KpucTawiax. [losBieHne unmna
03HaMEHOBAJIO POX/ICHNE TPETHETO IMMOKOJICHHUS KOMITbIOTepOoB. COBPEMEHHOE COCTOSIHHE

3.2 Texunueckoe o0ecrneyeHHe MPOIECCOB CO3TAHNS KAPT

VYcrpoiictBa BBOJMa MH(POpMAIMK B KOMITBIOTEp. BBoa mH(pOpManuyu B KOMIBIOTED OCYIIECTBISIETCS YCTPOHCTBaMHU
BBOoja maHHBIX [20, 21, 26]. YcTpoiicTBo BBOAa — 3TO (hM3WUECKOE YCTPOUCTBO A obecrieueHus DBM (B oOmem
ciaydae u PC, B 4acCTHOCTH) Kak 00pabaThiBaéMbIMH IaHHBIMH, TaK U KOMaHJIaMH, YKa3bIBaIOIIUMHU CIIOCOO 00pabOTKH.
VYcrpoiictea 00paboTku mHpopMarun. [Tociae BBoga uHbOpPMAIMKA B KOMIBIOTED HaYMHACTCS € 00paboTKa, KOTopas
3aKJIF0YAETCS B BBIMIOJHEHUH ONPEACICHHBIX MCHCTBHI MO MPeoOpa30BaHMIO JaHHBIX, BBEICHHBIX B KOMIbIOTED. [Ipu
3TOM NpeoOpa3oBaHHE OCYIIECTBISETCS B COOTBETCTBMM C TpeOoBaHMsAMHU morpedutens. OOpaboTka MOXKeT
3aKJIF0YATHCS B CO3/IaHUH TEKCTa, rpad)uueckoro n300pakeHusl, B TOM YUCIIC M KapTOrpauyeckoro, MOICTHPOBAHUU
KaKoro-au0o mporecca u T. 1.

[Iporpammbl BeKTOpHOW © pacTpoBod rpaduku. Jlns mocTpoeHWs W300paKeHHWsS HA OJKpaHEe KOMIBIOTEpa B
WHTEPAKTHBHOM DEXHME C IEIbI0 €ro JajbHEUIIero THPaXHPOBAHUSA HCIOIB3YIOTCS BEKTOPHBIE TpadUuecKue
nporpaMMbl (TiporpaMMsbl rpadudeckoro num3aiiHa). OcHOBHBIMH W3 HuX sBIstoTcs: Adobe Illustrator, CorelDraw,
Macromedia FreeHand

3.3 Cnennann3upoBaHHbie KApTOrpaduyeckne NPOrpaMMbl

I'padmaeckuit maker CorelDraw xananckoit ¢pupmer Corel sBisieTcss oqHUM U3 HanboJIee MOMYJSIPHBIX BEKTOPHBIX
rpadudeckux pegaktopos ais miatdopmer IBM PC B cpene MS Windows. JlaHHBIH TakeT COAEP>KUT HAOOP
MIPOTPaMM, BBITOJHSIONIUX pPa3uHble QyHKINH [22, 25, 34]:

CorelDraw — coGcTBeHHO porpaMmMa BEKTOPHO#M rpaduK;

CorelMosaic cy>XuT 1U1s1 ynpasiieHus: 00i1pIIMM 00beMOM Tpadukyu B BUjie Tak Ha3biBaeMbIx onbmuorek Cliparts. Ona
MI03BOJISIET COXPAHUTH B CXKATOM BHJIE B apXuBe rpaduueckue (aiisl (pUCYHKH);

CorelTrace — nporpaMma aBTOMAaTHYECKOT0 PEOOPa30BaHUs PACTPOBOI IpadvKu B BEKTOPHYIO (GopMy
(aBTOBEKTOpH3AINA);

CorelChart ciryxur Ut Tpadudeckoro n300paxxeHust TaOJINI] U YUCIOBBIX JaHHBIX;

CorelPhoto-Paint — nmporpamma 06paboTKK pacTpOBOro n300pa)eH s, MOTYYSHHOTO CO CKaHepa;

Corel Painter — nporpamma it 00paGOTKH FOTOBBIX PACTPOBBIX H300pAKEHUH M CO3JaHUS HOBBIX C MCIOIb30BAHUEM
XYAOKECTBEHHBIX HHCTPYMEHTOB;

CorelShow — mporpamma, O3BOJISIOLIAsI COCTABIIATE COOCTBEHHBIC PHCYHKHU C Pa3IUIHBIME d(pdexTamu, monb3ysich
npodeccroHanbHbIME (OHOBBIMHU 0Opasiiamu, KoTopsie xpausarcs Ha CD-ROM;

CorelMove — mporpamma aHUMAIMH, TI03BOJISIIONIAS CO3aBaTh (QUIIBMBI;



CorelVentura — mporpamma BepCTKH JOKYMEHTOB.

3.4 OcHOBHBIE ATANBI H CIHOCO0bI KOMILIOTEPHOI0 CO3AAHNS KAPT

OCHOBY aBTOMATH3HPOBAaHHOTO NIPOU3BOACTBA KapTOrpapuIecKoi MPOAYKINH, a TAKXKE T'eONH()OPMAMOHHBIX CHCTEM
COCTaBJIAIOT aBTOMAaTH3MpoBaHHBIE KapTorpaduueckue cucteMsl (AKC), mpencraBisiomne KOMIUIEKC TEXHUYECKHX,
NPOTPaMMHBIX M MH()OPMAIMOHHBIX CPEACTB, NpEJHa3HAUYCHHBIA ISl CO3AaHusl, OOHOBJIECHHS U WCIIOJIb30BAaHUS KapT
[12, 16, 33]. HevictByroume u paspabarbiBacMbic AKC pa3muyaroTcs MO CBOCH CTPYKTYpE, CBOMCTBaM, ICJIICBOMY
Ha3HA4YEHHIO, MOIIHOCTH, BEIOMCTBEHHOW NPHHA/JIEKHOCTH, HO BCE OHM MMEIOT B CBOEM COCTaBE DAl IOJCHUCTEM,
BO)XHEHIIMMH U3 KOTOPBIX SIBIISIFOTCS ITOJICUCTEMBI BBOJa, 00pa00TKH M BBIBOJIa HH(OpMALIUY.

Wndopmammonnsm  simpom  AKC  sBisercs OaHk  1UQPOBBIX  KapTorpaduyeckux JaHHBIX, COCTOSIIUN U3
YHOPSIOYCHHBIX TEeMAaTHYEeCKHX MAacCHBOB nu(ppoBoil mH(popmarmu (0a3 MaHHBIX) M CPEeNCTB MX (HOPMHUPOBAHMSA,
yOpaBieHUs, IOCTyma K HHUM, T. €. cucTeM ympamieHus Oa3zamu maHHeIX (CYBJl). B cooTBercTBHMH CO CcBOMM
Ha3HaueHHeM AKC pemaroT Tpu OCHOBHBIE 3aJadd, SIBISIOIINECS ITOCIECIOBATEIbHBIMU A3TAallaMH KOMIIBIOTEPHOTO
CO3/1aHMs KapThl: BBOJ HH(OpMAIHH, 00paboTKa U BBIBOJ N300paKEeHHS

Jlexmust Ne 2.11 (4 gaca)
Tema: « Tonorpadguyeckne KapThl U IJIAHBD

1. Bonpocsl Jeknun:
1.1 TTonstue o xapre. O0muUe cBEACHUS
1.2 Macmrta0s1 Tormorpadi4eckux IIaHOB U KapT
1.3 YcnoBHBIE 3HAKU IUIAHOB U KapT
1.4 Homenkmnarypa Tonorpaduaeckux KapT

2.JIutepartypa
1. Cwmanes, B. U. 'eonesus ¢ ocHoBamu KapTorpadun 1 KapTorpaguaeckoro 4epyeHust : yaeOHoe nocodne uis

cpenHero npodeccuonanpHoro oopasosanus / B. M. Cmanes. — Mocksa : U3natensctBo FOpaiit, 2022, — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Maxkapos, K. H. UmxenepHas reofe3us: y4eOHUK U cpeqHero npodeccnonanbHoro odpasosanust / K. H.
MaxkapoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3patensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpoxknyToB, A. JI. OcHOBHI Tonorpaduu : y4eOHUK AJISI CPEIHETO MPOoGeCCHOHATBFHOTO 00pazoBanmst / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeii pexakuumeit A. JI. BoctpokayToBa. — MockBa :
Wznarenscro FOpaiir, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekct : anexkrponHslii / OOpazoBarenbHast
mardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

Ilepeuens pexoMeHyeMbIX 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

Ilepeuens pexoMeHyeMbIX HTEpHET-pECYPCOB:

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

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

3.Kparkoe coaepxanue BOIIPOCOB

3.1 Ilousitue o kapre. O01He cBeACHUSA

Tomorpaduyeckas kapra — 3TO YMEHBIICHHOE U TOYHOE N300paKCHHE 3¢MHOH IMMOBEPXHOCTH HA IIOCKOCTH Ha
MaTEeMaTHYECKOW OCHOBE.

[T1aHOM Ha3bIBaeTCS YMEHBIICHHOE U TIOAOOHOE H300pakeHUE HAa TOPU3OHTAIEHOM TUIOCKOCTH MPOCSKITUH HEOOIIBIIOTO
ydacTKa 3eMHOM MTOBEPXHOCTH, B MIpeesiaX KOTOPOTro KPUBHU3HON 3eMIIM MOXHO IPEHEOpEdb.

Tomorpaduyeckne KapThI ABISIFOTCS OCHOBHBIM UCTOYHUKOM HH(pOpMAIHK 0 MECTHOCTH. [10 HUM H3y4aroT MECTHOCTh
W OPHEHTHPYIOTCS, BRIIOIHAIOT HEOOX0IUMBIe m3MepeHus U pacueTsl. [Ipoeknus [Maycca-Kprorepa-reomesmdeckas
MPOCKIIHS, YCIOBHO Pa3JicIeHHAs Ha BCIO MOBEPXHOCTh 3eMin 60 30HaMU MepUIMaHAMU, POBEJICHHBIMU Yepe3 6°, rie
(hopma 30HBI — ChepHIECKUH ABYYTOJBHHK.

3.2 MacmrTaobl Tonorpaguyeckux niaHoB U KapT



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

— Kuaccudukanus kapT.

— Tomorpadudeckue miaHsl — 10 1:5 000 BKIIOYHTENTHHO;

— KpymHOMacmTabHble Tornorpapudeckue kapthl — oT 1:10 000 mo 1:200 000 BKIFOUHUTENHHO;

— cpenHemaciiTabHbie Tororpadudeckue kapthl — oT 1:200 000 (re Brirogast) o 1:1 000 000 BKIIOYUTENBHO;

— MelKoMacIuTaOHble Tonorpaduieckie kapTsl — MeHee (Mensbiue) 1:1 000 000.

Ipoexkius Tonorpaduueckoi kaptel Macitada 1: 1 000 000 — BumOU3MEHEHHAS TOJMKOHUYECKAS! TPOCKITHS,
NPUHATAs B KAYECTBE MEXyHapOIHOH npoekuuu st kapt maciuraba 1: 1000 000. Ee ocHOBHBIE XapaKTEepHUCTHKH:
MPOEKTUPOBAHHUE 3€MHOW IIOBEPXHOCTH, OXBATHIBAEMOH JIICTOM KapTbl, IPOU3BOJUTCS HA OTJEIbHYIO IIOCKOCTH;
napajuiesii H300paxaroTcs AyraMu OKPYKHOCTEH, a MEpUIMaHbl — NPSMBIMH JIMHUAMH; HaHOOJbIIee HCKAKEHHUE JUTHH
B npenenax aucta gocturaet 0,14%, nuckaxxeHue yrioB—mo 7, uckaxxenus iomanei—imo 0,08%.

[Ipu cnosxeHnn YeThIpex JUCTOB KapThl Macmrabda 1 : 1000 000, pacmonoXeHHBIX B mpeaenax mupot 40—60°,
BO3HHKACT yTIIOBOU pa3psiB nopsiaka 20—40' u THHEHHBIH pa3pblB — 2—6 MM. (HECXOIUMOCTB JICTOB BO3PACTAET K
noirocam). B oxgnH 010K ckitenBaeTcs O3 3aMETHBIX Pa3phIBOB He Oojee 9 JIHCcToB.

1.3 YcioBHBIE 3HAKH IJIAHOB M KApPT

YcnoBHBIE 3HAKM TOMOrpadMYecKuX KapT — cHucTeMa rpaduueckux, OyKBEHHBIX M HU(PPOBBIX 00O3HAUCHHH, C
MIOMOIIIBI0 KOTOPBIX TOKa3bIBAETCSl HA KapTe MECTOIOJIOKEHNE 00BEKTOB MECTHOCTH, M NIEPEJAIOTCS] UX Ka4eCTBEHHbIE
Y KOJINYECTBEHHBIE XapaKTEPUCTHKH.

YcnoBHBIC 3HAKH, H300paXKarolie OJHH U TE K€ 00BEKThl, Ha Kaprax MmacmTaba 1: 25000—1: 200000 mo cBoemy
HayepTaHUIO MOYTH OJMHAKOBBIE M OTJIMYAIOTCS TOJIBKO pa3MepaMH.

VY cI0BHBIC 3HAKH TIOIPA3ICIIAIOTCS Ha MacIITaOHble, BHEMACIITA0OHbBIC U IIOSICHUTEIbHBIC.

MacmtabHble (KOHTYpHBIC) YCIOBHBIC 3HAKH COCTOSAT M3 KOHTYpa (BHEIIHETO OYepTaHMs 00BEKTa); M300parkaeMoro
CIUIOLIHOW JINHUEW WM IYHKTHPOM, BHYTPU KOTOPOTO 3HAYKAMH, IBETOM MM IITPHXOBKOH 0003HA4aeTCs XapakTep
00BeKTa.

JluHeiiHbIe YCNOBHBIC 3HAKM (Pa3HOBUIHOCTh MACIITAOHBIX YCIOBHBIX 3HAKOB) NMPUMEHSIOTCS NPH H300payKCHHH
00BEKTOB JIMHEHHOrO XapakTepa — IOpPOT, JHHHUN 3JIeKTpollepeayr, TPAaHUI H T. I. MeCTONOJI0XeHNE U TUIAHOBOE
ouyepTaHHe OCH JIMHEHHOTO 00beKTa M300paXKaroTCsl Ha KapTe TOYHO, HO MX HIMPUHA 3HAYUTEIIFHO MIPEYBEINYNBACTCS.
Hanpumep, ycinoBHbII 3HaK 1mocce Ha kapTax Macirada 1: 100000 npeyBennunBaet ee mupuHy B 8—10 pas.

B HemacmitaOHble yCIOBHBIC 3HAKH UCIOJB3YIOTCS NPH M300paKeHUH O0OBEKTOB, IUIAHOBOE OYEPTAaHHUE KOTOPBIX HE
MOXeT OBbITh IieperaHo B MacmTabe KapThl. MecTONONOKeHHe TaKMX OOBEKTOB OIPEEsseTcsl TJIaBHOW TOYKOM
YCJIOBHOTO 3HaKa. [ JTaBHBIMM TOYKaMH MOTYT OBITh: F€OMETPUYECKUI LEHTP (QUTYpHI, cepeArHa OCHOBAaHMs 3HAKa,
BEpIIMHA NPSMOTO YIJa WM T€OMETPHUYECKUI LICHTpP HIDKHEH (QUTypBI.

[NosicHUTEeNbHBIC YCIIOBHBIC 3HAKU NPUMEHSIOTCS JUIA JONOJHHUTEIBHOH XapaKTepHCTHKA OOBEKTOB MECTHOCTH,
HalpUMep, CTPeJIKa Ha peke 0003HaYaeT HalpaBICHUE TSYCHHS | T. 1.

3.4 Homenkaarypa TonorpaguyecKux KapT

Pasrpadxa kapT — cucTema JeneHns KapT Ha OTAeIbHbIe JTHCThl. HOMEeHKIaTypa KapT — cuctemMa HyMepanuH 1
0003HaueHHUs OTIENBHBIX JIMCTOB. Kaskblii JIMCT OrpaHnnyeH paMkoil. CTOpoHaMK paMOK JIHCTOB TOHOTPauuecKix
KapT CIy)XaT Mapajuieinyd 1 MepUIHaHbl.

Howmenxknarypa kaptsl Macmrraba 1 :1000 000 . Best moBepxHOCTh 3eMiin AETUTCS TapajuiesiMu Ha psiibl (depes 4°), a
MepHaraHaMi—Ha KOJIOHHHI (depe3 6°); CTOpOHBI 00pa30BaBIINXCS TPANENHi CIIyKaT IPaHULIaMH JIMCTOB KapThl
MmacmTaba 1 : 1000 000. Psap1 0603Hauat0OTCS 3arIaBHBIMHU JIATHHCKUMHU OyKBaMH OT A 10 V, HAYMHAS OT 3KBaTOpa K
000uM MoJrocaMm, a KOJIOHHBI — apabckuMu 1M pamu, HaduHast oT Mepuarana 180° ¢ 3amasa Ha BOCTOK.
Homenknarypa amucTa KapThl COCTOUT U3 OYKBBI psiia M HOMepa KOJIOHHBI.

Jexuns Ne 2.12 (4 gyaca)
Tema: « OcHOBBI TONOrpaguIeCKUX ChEeMOK

1. Bompocsl Jeknuu:
1.1 TTonsiTre o TonorpapuUecKoi CheMKe.
1.2 Buppl Tonorpapuyeckux CbEMOK MECTHOCTH
1.3 3amaun, pemaemsle 1Mo TOorpagpudecKuM KapTaM | IUIaHaM

2.JIutepartypa

1. Cwmanes, B. 1. T'eonesust ¢ ocHoBaMu KapTorpaduu i KapTorpapuuecKoro YepueHust : yaeOHoe mocodue st
cpenHero npodeccuonansHOro oopasosanus / B. . Cmanes. — Mocksa : U3natensctBo FOpaiit, 2022, — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Makapos, K. H. UmxeHnepHas reonesus: y4eOHUK I cpemHero nmpodeccnonansHoro oopazosanus / K. H.
MaxkapoB. — 2-¢ u311., ucnp. u 1o, — Mocksa : M3natensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391

3. BoctpoknyTos, A. JI. OcHOBBI TOmOrpaduu : yIeOHUK I CPeIHEro MpodecCHoHambsHOr0 00pa3oBanus / A.
JI. Boctpoknyros, B. H. Cynpyn, I'. B. llleBuenko ; moa obmieii penakmueii A. JI. BoctpokayroBa. — Mockaa :
WzmarensctBo FOpaiit, 2022. — 196 ¢.— ISBN 978-5-534-01708-3. — Tekcr : anekrponnsii / Ob6pa3oBaTeapHast



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. Xypnan «["eones3us u kaprorpadus» http://geocartography.ru
IIepeuens pexomenyembix IHTEpHET-pECYPCOB:

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

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

3.Kpartkoe conep:kanue BOIPOCOB

3.1 llonsiTHe 0 TonorpadguyeckKoii chbemMke.

Tonorpaduyeckoli CcheMKOW Ha3bIBACTCSI KOMIUIGKC T€O0Je3MYeCKuX paboT, pe3yabTaToOM KOTOPBIX SBISETCS
Tororpaduyeckasl Kapra Win IaH MecTHOCcTH. Tonorpaduueckue CheMKH BBIIOIHAIOT a’3podoToTonorpaguyeckum 1
Ha3eMHbIM MeTojamu. Ha3eMHble MeTOIbl NENSATCs Ha TaXCOMETPUUYECKYI0, TEOIOJUTHYI0, (POTOTEONONUTHYIO M
MEH3YJIBHYIO ChbEMKH.

Bri6op MeTo1a CheMKHU ONpeAesieTcsl TEXHUUYECKOH BO3MOKHOCTBIO U SKOHOMHUYECKOI! 11e71ec000pa3HOCThIO IPH 3TOM
YUHUTBHIBAIOTCS CIEYIINE OCHOBHBIC (DAKTOPHI: - pa3Mep TEPPUTOPHH, CIOXKHOCTh penbeda, CTENCHb 3aCTPOCHOCTH U
T.1. [Ipn cremke Oompmmx Teppuropuii Hanbosnee 3(P(HEeKTHBHO NPUMEHTS a’3podOTOTONOrpaguIecKyio CheMKy, Ha
HEOOJIBIINX Y9aCTKa MECTHOCTH, KaK IIPAaBMJIO MCIIOJIB3YIOT TaXEOMETPHIECKYIO M TEOJOINTHYIO CheMKY. MeH3ynbHas
ChEMKa B HACTOSIIEE BPEMS HCIOIB3YETCs JOCTATOYHO PEAKO, KaK TEXHOIOTHUECKH YCTAPEBIINN BH]] CHEMKH.
Haubomnee pacmpocTpaHeHHBIH BHZI Ha3eMHOW Tomorpaduueckoil CBEMKH - TaxEOMETPHUYECKas CheMKa.
[IpenMyImecTBEHHO BBITOIHIETCS ¢ MOMOIIBIO 3JICKTPOHHOTO TAaXEOMETPa, TAKKE BO3MOXKHO BBINOJHATH CHEMKY C
MOMOIIbI0 TeosonuTa. [Ipu TaxeoMeTpuueckoi CheMKe B I0JIE BBIIOIHAIOTCSA Bce HEOOXOIUMbIE H3MEPEHHS, KOTOPHIE
3aHOCSTCS B MAMSITh PUOOPa JIMOO B )KypHAJ, a IUIaH COCTABISIETCS B KAMEPAJIbHBIX YCIOBHUSIX.

3.2 Buasbl Tonorpaguyeckux cbEMOK MECTHOCTH

IMon cpEMKOI NMOHMMAIOT COBOKYHMHOCTh DPabOT, BBINOJHAEMBIX C LEJNBI0 CO3JaHUS IUIAaHOB M KapT. ChEMKH
HOJPa3JeAIOT Ha Ha3eMHBIE, BKIIIOUAIOIINE TEOMETPHUECKHE U3MEPEHHS HEMTOCPEICTBEHHO Ha MOBEPXHOCTH 3€MIH, U
a’POKOCMHUUECKHE (IUCTAHIIMOHHBIE), TPOBOJUMBIE IYTEM pErHCTPALK JJICKTPOMArHUTHOTO W3JIYYeHHs 3€MHON
MOBEPXHOCTH, 00pabOTKy MOIYYSHHBIX MaTePHaNIOB U rpadMIeCcKue MOCTPOCHHS.

1. HazeMHBIME METOaMH CO3/1AIOTCS TUIAHBI M KAPTHI HEOOJIBIINX YYaCTKOB MECTHOCTH U IIPH PEUICHUH WH)KCHEPHBIX
3aJa4: CTPOUTENBCTBO KPYIHBIX COOPYKEHHH, KAHAJIOB U T.IN.

2. Ilpm AWCTAaHLIMOHHBIX CHEMKAX CHEMOYHBIE CHCTEMBI YHAJCHbI OT 3EMHOMW IOBEPXHOCTH HA 3HAYHMTENIHHOE
paccrosinue. [Ipuémurkamu nHpOpManuu ciyxar ¢pororpapuyeckue U TeIEBU3HOHHBIE KaMephl, YCTaHOBJIEHHbIE Ha
JeTaTeNbHBIX ammaparax. ChéMKa, Mpon3BOAMMAs C caMoiéra, HasbIBaeTcs a’pochEéMKo. ChéMKa ammaparypoi,
HaxoAsLIeNcsl 3a TpenesiaMu 3eMHOH aTMocgepbl (Ha MCKYCCTBEHHOM CIYTHHKE 3€MIIM, KOCMHYECKOM Kopaoie),
Ha3bIBACTCSI KOCMUYECKOM ChEMKONU. Marepuaiibl KOCMUYECKOM ChEMKHU MCIOJB3YIOT B LENAX U3YYEHHS NPUPOAHBIX
pecypcoB 3emiy, Ui CO3aHus KapT MaJIOM3YYEHHBIX U TPYIHOJOCTYITHBIX PallOHOB

3.3 3agauu, pemaemMble N0 TonorpaguyecKuM KapTam M IJIaHaM

IIpu pa3paboTke MPOEKTHO-TEXHUYECKOH TOKYMEHTAIIMA HHKCHEPYCTPOHTEIIO MPUXOJUTCS PEmaTh Psj Pa3InIHBIX
3aJa4, HCIOJb3ys Tomorpaduyeckue KapThl U IUIAHEL.

Onpepnencaue reorpa@uIeckux KOOPIHHAT

T'eorpaduyeckie KOOpAUHATHL: IMUPOTA | JONTOTA - YTIIOBBIC BEINIHHBL.

[[IupoTtoit Ha3BIBAaETCS yroJ, 00Opa30BaHHBIM OTBECHOH JIMHMEW M TUIOCKOCTBIO dKBaropa. lllmpora oTcUMTHIBaETCS K
CEBEpYy M 0Ty OT 3KBAaTOPa U COOTBETCTBEHHO HA3BIBAETCS CEBEPHOU M H0KHOU 1mMpoToi. Jloarora - 3To ABYrpaHHBIN
yros, oOpa30BaHHBIA IUIOCKOCTRIO HAYaJbHOTO MEpHIMAHA, NPOXOAAIIero depe3 [ puHBHUCKWI (HadaIbHBIN)
MEpHANaH, U IJIOCKOCTHI0 MEpHANaHa JaHHOW TOYKH. Jl0droTa OTCUMTHIBAETCS HAa BOCTOK UM 3amaj]l OT Ha4aJIbHOTO
MEepHIMaHa U COOTBETCTBEHHO Ha3bIBAE€TCSl BOCTOYHOMU M 3aMaJHOM JI0JIrOTOM.

OrnpeneneHue MpsiMOyTroibHBIX KOOPIUHAT

Tonorpaduueckue kapTbl Poccun cocTaBieHsl B paBHOYTOJIbHOM KapTtorpaduueckoii nmpoekuunu "aycca-Kprorepa. Ota
MPOEKLHS CIY)KUT OCHOBOHM ISl CO3JIaHMSl 30HAJIBHOW OOMIETrOCYIapCTBEHHOW CHCTEMBI IIOCKHX IPSIMOYTOJIBHBIX
KoopauHat. [lJis1 YMEHBIICHUS UCKAXCHUH DILUTUIICOU]] MPOCIIMPYIOT HA TUIOCKOCTH MO YacTSIM (30HaM), OTPaHUYICHHBIM
MepHUIMaHaMU, OTCTOSALIUM JIpYr OT Apyra Ha 3° unu 6°. CpeaHuil MepuuaH KakJ10¥ 30HbI Ha3bIBAIOT OoceBbIM. Cuer
30H BeIyT OT I pHHBHYCKOTO MEpPHINaHA Ha BOCTOK.

M3MmepeHne WCTUHHOTO a3WMyTa W JAWPEKIMOHHOTO YTJia JIMHUM, BBIYMCIEHHE MAarHUTHOTO a3uMyTa W pymoa.
VcTuHHBIA a3UMYT — 3TO YTroJl, U3MEPSIEMBIIl OT CEBEPHOr0 KOHIIA UICTUHHOTO MEPHUAMAHA 10 X0y YaCOBOM CTPEJIKU /10
3a/1aHHOT'O HAINIPaBJICHUS JIMHUM.

OmnpeneneHne TOPU3OHTAIBHBIX MPONIOKeHUH uHUH. [locTpoeHne mpo st MECTHOCTH MO 33aHHOMY HAIIPaBIICHUIO.



IIpoduns — 310 M300pakeHNe Ha MIIOCKOCTH B YMEHBIICHHOM BH/I€ BEPTHKAJIBHOTO pa3pe3a MECTHOCTH IO 3aJaHHOMY
HanpasieHuro. [Ipu moctpoeHNH NpoQwIIsS INHIHA TOPU30HTAIBHBIN MacITad MpoGMIsT IPUHIMAIOT PaBHBIM MacIITaly
KapThl WM TUIaHa, BEPTUKAIBHEIHN - B 10 pa3 Kpym-Hee Wi BEIOUPAIOT IPOU3BOIBHO.

Jlexuns Ne 2.13 (4 yaca)
Tema: « Dororonorpaguyeckue CbeMKH»

1. Bomnpocsl JieKnumn:
1.2 Buasl oTorpaMMeTpHYECKUX CHEMOK
1.2 Aspodorocremka
1.3 AspodoTocHNMOK U KapTa. VX oTiaH4me U CXOICTBO

2.JIutepatypa
1. Cwmanes, B. 1. T'eonesus ¢ ocHoBaMu KapTorpaduu  KapTorpaguuecKoro 4epueHns : yaeOHoe nocodue s
cpenHero npodeccnonansHOro odpasosanus / B. . Cmanes. — Mocksa : U3matensctBo FOpaiit, 2022, — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. ImxeHepHas reonesnsi: y4eOHUK Ut cpeHero npodeccuoHanbHoro oopaszosanus / K. H.
MakapoB. — 2-¢ u3[l., uctp. u aon. — Mocksa : U3natensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpokuyToB, A. JI. OcHOBBI TOnOrpaduu : y4eOHHK IS CPEIHET0 PO eCcCHOHATBHOTO 00pa3oBanus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IllleBuenko ; mox obmeii penakiueii A. JI. BoctpoknyroBa. — MockBa :
WznmatensctBo FOpaiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Texkcr : anextpoHHbIH / OOpazoBaTenbHas
wiatdopma 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 «['eonesus u kaprorpadus» http://geocartography.ru
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 Buas! oTorpamMmmerpuyeckux CbeMoK

®dororpammerpust (0T rped. cioB photos — CBeT, gramma — 3alnch, metreo — U3MEPEeHne) — 3TO HayKa OIpeeNICHHS
KOJINYECTBEHHBIX M KAUECTBEHHBIX XapaKTEPUCTHK 110 CHUMKaM.

PazmiuaroT cienyromniie BUAB GOTOTPAMMETPHIECKUX CHEMOK:

1. HazemHuas poTocheMKa,

2. AspodoTocremka;

3. Kocmugeckas hoTocheMKa.

Hazemnas poTocheMka npuMeHsIETCSI B OCHOBHOM TIPH CO3[JaHUU KapT TOPHBIX PaifoHOB, KapbepoB. [Ipu sToM
TMIPUMEHSIOTCS CIEIAATBHBIC IPUOOPHI — (POTOTEOIONUTEI, KOTOPHIE YCTAHABIMBAIOTCS Ha MITATHBE U IIO3TOMY HX
Ha3bIBAIOT (POTOTEOIOIHTHI.

Anpo(hoToCHEMKY MIMPOKO IPUMEHSIOT JUIS CO3AaHUsI TONOrpapUIecKUX KapT U IJIaHOB pa3JIMUHBIX MaciuTaboB (1 :
500 — 1 : 100 000). A’podoTocheMKa MO3BOISACT HAMHOTO ITOBBICUTH IPOU3BOUTEIBHOCTD TPY/Ia M SKOHOMHUYECKYIO
3¢ GEKTHBHOCTD TOMOTPad)o-re01e3MIECKOro MPOM3BOACTBA U HHKEHEPHO — I'€0I€3NIECKUX M3BICKAaHHH.

3.2 AdpodoTochemka

AspodoTocreMKa — KOMIUIEKC JIE€THO-CHEMOUYHBIX pabot, ¢ororpadudyecknx u ¢GoTorpaMMeTpudeckux pador, B
pe3yJsibTaTe KOTOPHIX MOTYYal0T a3POHETATUBBI M a3pO(OTOCHUMKH MECTHOCTH.

[Ipu aspodoTocheMKe UCTIONB3YIOTCS PAa3INYHBIC JICTATEIbHbIE alllapaThl: CaMOJIEThI, BEPTOJICTHI, ACIbTaIlIaHbl U T. 1.
B 3aBHCHMOCTH OT MOJIOXKEHHsI ONTHYECKOH ocH a’podoTroarnmapara B HPOCTPAHCTBE pa3iMyaroT IUIAHOBOE M
HepcreKTHBHOE oTorpadupoBaHue.

[TnaHoBBIM Ha3bIBaeTCs Takoe (oTorpadupoBaHue, IPU KOTOPOM ONTHYECKAs 0ch aspodoroarmnapara OTKIOHSETCS OT
OTBECHOW JInHUM He Oonee, yeM Ha 3°. Eciu 3To OTKJIOHEHHE MpeBbIIaeT 3°, TO Takas adpoOTOChEMKa Ha3bIBAETCS
MEePCIEKTUBHOMN WJIM HAKJIOHHOM.

IIpu Tonorpadudeckoii a3poPoToCheMKe OCHOBHBIM BUIOM (hoTOrpadupoBaHMs SIBISETCS TUTAHOBOE.

AbspodoTocreMKa MmoIpa3IenseTcs: Ha OJUHOYHY0, MapIIPyTHYIO U TUIOMIaHYIO.

OxuHOYHOH Ha3BIBaeTCA a3pO(POTOCHEMKA MIPH KOTOPOH MOTYIAIOT OJIMH WIH HECKOIBKO CHIMKOB.

MapmipyTHO# Ha3bIBaeTCs a’po(OTOCHEMKa IIOJIOCHI MECTHOCTH C OJHOTO 3axoma camoiera. llpm sTom



a’pO(QOTOCHIMKH B3aMMHO MEPEKPHIBAIOT IPYT APYyTra B HAIIPABJICHUH IIOJIETA.

ITnomaaHoit Ha3bBaeTCsl a’dpodOTOChEMKa 3HAYMTEIBHOW IUTOIMIAMNA 3E€MHOW IOBEPXHOCTH ITYTEM TIPOJIOKCHHUS
HECKOJBKMX NPSIMOIMHEWHBIX ¥ B3aMMHO MapajUleNbHEIX MaprmpyToB. [Ipm 3ToM a’3pooTOCHHMKH COCEeTHHX
MapIIpyTOB IEPEKPHIBAIOTCS.

[TepexpriTie a3poOTOCHIMKOB B HAINIPAaBICHHH MapuIpyTa CbEMKH Ha3bIBAETCS MPOJOIBHBIM U 0003HadaeTcss OyKBOU
p.

[epexpriTie a3pohOTOCHUMKOB CMEKHBIX MapLIPYTOB Ha3bIBAETCS NONEPEYHBIM M 0003HauaeTcsi OyKBoii q.
BennumnHbl TepeKphITHH  BBIPAXKAIOTCS B MPOIEHTAaX OTHOCUTENIBHO pa3Mepa COOTBETCTBYIOLIEH CTOPOHBI
a’pOPOTOCHUMKA.

[IpononbHOE M TONEpEYHOE IMEPEKPHITUS HEOOXOAMMBI JUIS CBSI3M a’3pO(OTOCHHMKOB B OOLIYI0 CHUCTEMY IPH HX
(ororpammeTpryecKoii 0opadoTke.

3.3 AspodoTocnnmok u kapra. Ux oTauyue U CX0ACTBO

A3p0o(hOTOCHIMOK TEOPETHYECKH U IPAKTHYESCKHU PE3KO OTIMYASTCS OT KapThl, HAIIpUMep, 10 BHEIIHeMY BUIy. Bmecre
C TeM KapTa W a’3po(OTOCHHMOK HMEIOT MHOTO OOIIero, Tak Kak 00a 3TH OKYMEHTa SBIAIOTCA H300paKCHHEM
MECTHOCTH. JTO M300pakeHHe Kak Ha KapTe, TaKk U Ha a’po(OTOCHHMKE IOJY4YEHO B OIpEAEICHHOM Maclurade,
KOTOPOMY CBOIMCTBEHHBI pa3Mepbl H300payKeHNH TeX MM UHBIX TONOrpaduyecKuX 0ObEKTOB.

CyliecTBeHHOE OTJIMYHE adpOPOTOCHUMKA OT TONOrpadMuecKoil KapThl BHITEKAET M3 I€OMETPHYECKON CYIIHOCTH HX
MOJTy4YECHHUS.

Tonorpaduueckas kaprta — OpPTOTOHANIbHAsI NMPOEKIMS MECTHOCTH, T.€. Takas IMPOCKLHUs, B KOTOPOH H300pa)keHue
00BEKTOB MECTHOCTH Ha IUIOCKOCTH TI0JIy4alOT C IIOMOIIBIO MPOSKTUPYIOMIUX JIy4del, IepIeHIUKYISIPHBIX K TNIOCKOCTH
NPOCIIUPOBAHUSL.

OpToroHajbHas MPOSKLUS XapaKTePU3yeTcsl IBYMS OCHOBHBIMH CBOMCTBAMHM: PACCTOSHHA Ha KapTe MPOIMOPLHUOHATEHBI
TOPU30HTAIBHBIM NIPOJIOYKEHHEM COOTBETCTBYIOIIUX PACCTOSHUA Ha MECTHOCTH; YIJIbI C BEpIIMHAMHU B JIFOOOH TOUKe
KapThl PaBHBI COOTBETCTBYIOIIMM FOPU30HTAIBHEIM YIJIaM Ha MECTHOCTH.

B oTnmune oT kapTH Ha a3pO(GOTOCHHMKAX M300pakeHHe 0OBEKTOB MECTHOCTH CTPOUTCS] HPOSKTUPYIOIIUMH JTy4aMH,
HepeceKalolMICcs B O0bEKTUBE adpodoToarnmapara.

[Mpoekuysi, B KOTOPOil M300pa)KCHUE MPEIMETOB Ha IUIOCKOCTH IIOJIy4aeTcs C IOMOIIBIO MPOSKTHPYIOIIUX Jy4ei,
MepEeCEKaIOIUXCsl B OJTHOM TOYKe, Ha3bIBACTCS LIEHTPAIbHONHA TOYKA MEPeceYeHus ITUX Jydeil — HEHTPOM IPOEKIHH.
CreoBaTenbHO, H300pakeHHE a3pOPOTOCHIMKA — [IEHTPaIbHAas IPOEKIH MECTHOCTH.

Jlexmust Ne 2.14 (4 yaca)
Tema: « BBenenne B reorpagpuyeckue uH(popmanuonnsie cucremsbl. Knaceupuxkanus F'HC»

1. Bompocsl Jeknun:
1.1 Onpenencnne nHGOpMAOHHEIX cucteM. [Tomcucremsr TUC
1.2 Knaccudukamms reonHGpOpMaIHOHHBIX CHCTEM

2.JIutepartypa
1. Cwmanes, B. 1. T'eonesust ¢ ocHOBaMu KapTorpaduu v KapTorpapuyecKoro uepueHus : yuyeoHoe nocobue s
cpenHero npodeccuonanbHOro oopasosanus / B. . Cmanes. — Mocksa : U3natensctBo FOpaiit, 2022, — 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, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. Bocrpoknyros, A. JI. OcHOBBI Tonorpaguy : yueOHHK ISl CPEJHETro MPoQecCHOHaIbHOT0 00pa3oBanus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeit penakiueii A. JI. BoctpoknyroBa. — MockBa :
WznarensctBo 0paiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Texcr : anexTpoHHBIN // OOpa3oBaTenbHast
mardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

Ilepeuens pekoMeHiyembix UHTEpHET-pECYpCOB:

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

3. Xypnan «I"eones3us u kaprorpadus» http://geocartography.ru
ITepeuens pexomennyeMbix IHTEpHET-pECYPCOB:

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

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

3.Kparkoe coiep:kanue BOIpOCOB

3.1 Onpenenenne nHpopmanuoHubix cucrem. Ioacucrems TUC




IToacucrema cOopa MaHHBIX, KOTOpas COOMpAaeT W MPOBOAWT MPEIBAPUTEIBbHYI0 00paOOTKY JAHHBIX W3 Pa3sIUIHBIX
MCTOYHMKOB. JTa MOJACUCTEMA TAK)KE B OCHOBHOM OTBEYaeT 3a MpeoOpa3oBaHus Pa3IMYHbIX TUIOB MPOCTPAHCTBEHHBIX
JIAaHHBIX (HAIpUMep, OT U30JIMHUH Tororpadudeckoi kKapTel kK Mojaenu penbeda ['MC).

IoacucTema XpaHEeHWs] W BBIOOPKH J@HHBIX, OPraHM3YIOIIas MPOCTPAHCTBEHHbIE NAHHBIC C IENbI0 HUX BBIOODKH,
OOHOBJICHHS PEAKTHPOBAHUS.

IMoxcucremMa MaHUMYNANUU TAHHBIMH M aHANINM3a, KOTOPAas, BBHIOJHHUB PA3JIUYHBIC 3a/Ja4l HA OCHOBE ATHX JAHHBIX,
TPYIIUPYET U Pa3IeiseT UX; yCTAHABIMBACT MapaMETPhl U OTPAHUYCHHS U BBHIMOJHSACT MOJACTHPYIOUIHE ()YHKIIHH.
IMoxcuctema BBIBOJA, KOTOpas OTOOpakacT BCHO 0a3y MAaHHBIX WIM 4YacTh €¢ B TaOJIMYHOM, AMAarpaMMHON WiId
Kaprorpadudeckoi popme.

3.2 Knaccudukanys reonHGpopManuoHHbIX CHCTEM

I'C pa3pabaTeIBafOT M NPUMEHSIOT ISl PELICHHUS] HAYYHBIX W MPHUKIATHBIX 3a4ad MPOCKTUPOBAHUS HHPACTPYKTYPHI
TEPPUTOPUI, TOPOJACKOTO M PETHOHAIBHOTO IUIAHUPOBAHMS, PALMOHANBHOIO HMCIOJIB30BAHMS HMPHUPOIHBIX PECYPCOB,
MOHHTOPHHIA JKOJIOTUYECKHX CHUTYyallUil, a TakXKe U1 NPUHATHA OINEPAaTHBHBIX MEpP B YCIOBHSAX UYPE3BBIYAHBIX
cuTyauui ¥ ap. MHOXECTBO 3aa4, BO3HUKAIOIUX B JKU3HHU, IPUBEJIO K co3aaHuIo pasnuuHelx [YIC, koTopble MOTYT
KJIacCU(UIMPOBATHCS 10 CIICAYIONINM IIPH3HAKaM.

[o ¢pynknmronansHeM BozMoxkHocTsIM ['VIC monpaznensrorest:

—Ha MOJTHO() YHKIIMOHAIbHBIC O0IIET0 HA3HAUCHHS,

— crermuanmsupoBanaele [YIC, opueHTHpOBaHHBIE HA peIIeHHEe KOHKPETHON 3amauyd B Kakod JHOO IpeaMeTHOH
o0JacTu;

— MH(OPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI 11 JOMAIIHET0 ¥ MHYOPMAMOHHO-CIIPABOYHOTO TIOJIb30BAHMSL.
OynknuoHansHocTs MC onpenenseTcs Takke apXUTEKTyPHBIM IPUHIMIIOM UX MOCTPOECHHUS:

— 3aKpbIThIE CHCTEMBI HE MMEIOT BO3MOXHOCTEH PACIINPEHHS, OHU CIIOCOOHBI BBIIOJIHATH TOJIBKO TOT Habop (QyHKIMiA,
KOTOPBII OTHO3HAYHO OINPEJENIEH Ha MOMEHT MOKYIIKH;

— OTKPBITBIE CUCTEMBI OTIMYAIOTCS JETKOCTHIO MPUCTIOCOOIEHHS, BOZMOXHOCTSIMH PACIIMPEHUs], TaK KaK MOTYT OBITh
JOCTPOEHBI CAaMHM T10JIb30BATEJIEM IIPH IIOMOIIH CIIENNAIBHOTO anmapaTa (BCTPOCHHBIX S3BIKOB MPOTPaMMHUPOBAHHS).
ITo mpoctpancTBeHHOMY (TeppuTopuansHoMy) npusHaky I'MIC noapazgenstoTcs:

— Ha rao0anbHble (MIJIaHeTapHbIe);;

— 00IIeHAIIHOHAILHEIE,

— pPerHoHAaJIbHEIC;

— JIOKaJIbHBIE (B TOM YHCII€ MYHUIIUIATIbHEIE).

ITo npoGiieMHO-TEMaTHIECKOH OpUEHTAINH:

— obmereorpadudeckue;

— DKOJIOTMYECKHE U IPUPOJIOTIONIB30BATENbCKHE;

— oTpacieBble (BOIHBIX PECYPCOB, JIECOIOIB30BaHMSA, TypH3Ma, TPAHCIIOPTA H T. 1.).

o cocoby opranmzaryy reorpagIecKnX JaHHbIX:

— BEKTOPHEIE;

— pacTpoBBIE;

— BEKTOPHO-PACTPOBEIE.

Jlexmust Ne 2.15 (4 yaca)
Tema: « Ctpykrypa u moaeau aanubix I'MC, ucrounuxku nanupix B 'MC u ux Tunbn

1. Bompocsl Jeknun:
1.1 Crpykrypa u mogenu ['IC
1.2 TlonsaTue 0 TMIAX UCTOUHUKOB
1.3 Bunusl kKapTorpaduuecKkix MaTepHaioB

2.JIutepartypa
1. Cwmarnes, B. U. 'eone3ust c ocHoBamMu KapTorpaguul ¥ KapTorpaduiaeckoro YepueHus : yaeOHoe mocooue st
cpenHero npodeccuonanbHoro oopazosanus / B. M. CmaneB. — Mocksa : M3garensctBo FOpaiit, 2022. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. mxeHepHas reonesns: yaeOHUK JUTs cpestHero npogeccuoHanbHoro oopaszosanus / K. H.
MaxkapoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. Boctpoknyros, A. JI. OcHOBBI Tonorpaduy : yueOHHK Uit CpeTHEro MpoecCHOHaIBHOT0 00pa3oBaHus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeit penakiueii A. JI. BoctpoknyroBa. — MockBa :
WznarensctBo I0paiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Texkcr : anexTpoHHslii // Obpa3oBaTenbHast
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 xaprorpadus» http://geocartography.ru
Ilepeuens pekoMmenyembix UHTEpHET-pECYpPCOB:

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

3.KpaTkoe coep:kaHue BOIPOCOB

3.1 Crpykrypa u moaeaun T'MC

JIrobast TYIC pabotaeT ¢ pa3nuuHBIME THIAMH JAHHBIX, ONMCHIBAIOMINX M3Yy9acMble OOBEKTHL: NMPOCTPAHCTBEHHBIMH,
aTpHOYTHBHBIMH, TEMAaTHIECKUMH, METPUUECKUMH U CEMAaHTHYECKUMU. DTH JaHHBIE SBILTFOTCS

Hanboee JAOPOTOCTOSIIIMM 3JIEMEHTOM CHCTEMBI M 3aHMMAIOT 3HAYUTENbHBIH 00beM mamsaTtH. [IpocTpaHCTBEHHBIN
00BEKT — 3TO JII0OOH KOHKPETHBIH 00BEKT, KOTOPBIH XapaKTepH3yeTcsi MECTOIOI0KEHHEM B ITPOCTPAHCTBE U HAOOpOM
aTpUOYTHUBHBIX

JaHHBIX. [IpocTpaHCTBEHHbIE JaHHBIE — 3TO LU(POBHIE AAaHHBIE O MPOCTPAHCTBCHHBIX OOBEKTaX, KOTOpHIC
00€ecIeynBalOT ONpPEeJCHNE MX NPOCTPAHCTBEHHOTO MOJOXKEHMs, (OpMy M CBOiicTBa. ATpUOYTHBHBIE JaHHbIE
(hopMHpYIOT HA0Op KaueCTBEHHBIX U KOJMYECTBEHHBIX XapaKTEPUCTUK KOHKPETHOTO MPOCTPAHCTBEHHOTO 00BEKTa, HE
OTIPEJICTAIONIMX €r0 MECTOINOJIOKEHHe. TeMaTHuecKue IaHHbIE — 3TO IPOCTPAHCTBEHHBIE NaHHBIC, OTHECEHHBIC K
KOHKPETHOH TpenMeTHON obmacth. MeTpudeckne AaHHBIE (MeTpuka) — 3T0 mH(popMmarms o0 o0bekre IMudpoBoOit
Tororpauyeckoi KapThl (MJIaHa), ONHMCHIBAIOIIAS MECTOIIOJIOKECHUE U IapaMeTpel 00bekTa. CeMaHTHYECKHE JaHHbIC
(cemanTHKa) — 3T0 WHpOpManus 00 00BEKTe IUPPOBON TomOrpapuUecKor KapThl (IIaHA), OMHCHIBAIOMIAS €TO
CYIIHOCTH U CBOWCTBA C ITIOMOIIBIO YCIOBHBIX H300paKEHHUH.

Kpome BeIIeyKka3aHHBIX THIIOB AaHHBIX, CYIIECTBYET TAKXKE J[BA THIIA CTPYKTYpP JaHHBIX: TOIIOJIOTHUS U CIION

Cpenu NCTOYHHKOB JAHHBIX, IIHPOKO HCTIOIB3yEMBIX B TeOMH(OPMATHKE, HAN00JIEE YacTO MPUBIICKAIOT JaHHbIE
CIEAYIOIIMNX KaTerOpuil:

- KapTorpaduyeckue,

- CTaTUCTUYECKHE

- Q3POKOCMHUUECKHE MaTepHaIbl JUCTAHI[HOHHOT'O 30HANPOBAHUSL.

[ToMuMO yKa3aHHBIX MAaTepUAIOB TOPa3/io PEXke HUCIOIb3YIOT

- JaHHBIE CHEIUATILHO MTPOBOANMBIX TTOJIEBBIX UCCIIEIOBAaHNH U CHEMOK,

- IUTepaTypHbIe (TEKCTOBBIC) NCTOUHHKH.

3.2 TlonsiTHE 0 THIAX MCTOYHHKA

"THUn UCTOYHUKA" - OJHOPOIHOE MHOXKECTBO MCXOAHBIX MAaTE€PHalIOB, KaKA0€ M3 KOTOPHIX CHIIBHO pa3inyaeTcs I10
KOMIUIEKCY XapaKTEPUCTHUK.

K HMM npuHaJIeKUT, HATPUMED, TAKOW BaXKHBIH NMPHU3HAK - B KaKoil nu(poBoil nin HeunudpoBoii (aHanoropoii) popme
MOJIy9aeTCsl, XPAHUTCS ¥ UCIIONb3YeTCsS TOT WM WHON THUM AAHHBIX, OT YEro 3aBHCAT JETKOCTh, CTOUMOCTh U TOYHOCTD
BBOJIa 3TUX JaHHBIX B nu¢poByio cpexy ['MC.

Hcnonb3oBaHue reorpaduueckux KapT Kak HCTOYHMKOB MCXOJHBIX JAaHHBIX Uil (POPMHUPOBAHUS TEMaTHYECKUX
CTPYKTYp 0a3 JaHHBIX YA0OHO ¥ 3QPEKTUBHO IO PSIY IPUIHH.

1) cBeneHust, CYUNTAHHBIE C KAPT, UMEIOT YETKYIO TEPPUTOPHAIBHYIO TIPUBS3KY

2) B HUX HET MPOITyCKOB, "OEIBIX MATeH" B MpeesiaXx n300paxxaeMoil TeppUTOpruu

3) onu B mro0oi cBoelt (opme BO3MOXKHBI JUIsl 3allMCH HAa MalIMHHbIE HocuTenu mHpopmannu. Kaprorpadudaeckue
WCTOYHHMKM OTJIMYAIOTCS OOJIBIIMM pa3sHoOOpa3weM - Kpome oOmiereorpauueckux M TOHOTpadUuecKux KapT
HACUYMTHIBAIOT AECATKH M Ja)K€ COTHU THUIIOB PA3IMYHBIX TEMAaTHIECKUX KapT.

B reonngopmMaTrKe KapThl CITyKaT U1l IBYX LEJIeH:

1)monmy4enns napopMarun 00 yKa3aHHBIX 00bEKTaX MECTHOCTH

2)UX IPUBS3KH.

3.3 Buapl kapTorpadguyeckux MaTepuajaioB

CoBpeMenHoe nporpamMmHoe obecrieuenue ['MIC momaepkuBaeT pacTpoBOe, BEKTOPHOE U THOPUIHOE MPEACTaBICHUE
JMaHHBIX. [103TOMY MOJIB30BaTEINb JOJDKCH MIPHHATH PEIICHUE O BBIOOPE TUITA JAHHBIX, KOTOPHIH B HAUOOJBIIEH CTCIICHU
OTBEYaeT eI, oCTaBIeHHOU nepe HuM. [lockonsky uHbopMarms B [ IC BBoauTcs B ndpoBoit popme, TO I ITHX
eNIeH UCTIONB3YIOTCS CHeNUATbHBIC TEXHOJIOTHH, HAIIPHUMED, CKAHUPOBAaHKE W BeKTopu3anus PactpoBoe m3o0pakeHue
B KOMITBIOTEpHOU (opMe — 3T0 HaOOp TOUYEK, COCTABISIIOIINX BUAUMYIO YacTh dKpaHa. [TpwdyéM ans Kaxaod TOYKU
(TmKcenst) mMeeTcss Habop XapaKTepUCTHK — MECTO, pa3Mep, SAPKOCTh, HBeT U T.I. COOTBETCTBEHHO — KaPTHHKA TEM
aydine, 4em 0ojiee MEJIKHE TOYKH €€ COCTABJISIFOT. A YeM MEHbBIIE OTHOCHTEIbHBIN pa3Mep MUKCENs, TEM I TOH JKe
KapTUHKH WX HYXHO Ooubiie.... Bor 00béM ¢aiina n pactér. B orauunu ot pacTpoBoro m3o0pakeHUss BEKTOpHAs
KapTUHKa (QOopMHpYeTCsi HE B BHUJIE COBOKYITHOCTH 3JIEMEHTapHBIX MHUKCEJel, a B BUJIE COBOKYINHOCTH HEKOTOPBIX
00BEKTOB — TOYEK, KPUBBIX, MHOTOYTOJIbHUKOB (TIOJIMTOHOB). J[JIsi X ONMMCAaHUsI KCHONB3YETCSl HHOW CHOCO0, KOTOPbIi,
0 CYIIECTBY, CBOJUTCS K HAOOpY MaTemarnieckux ¢popmyi. Hampumep, ajsi OTPHCOBKH HA 9KpaHe HEKOTOPOH JIMHUH,



COEIMHSIONICH YIIIbl SKpaHa MO AMAroHAM TOCTATOYHO 3a/aTh KOOPAWHATHI e€ Hadala M KOHIA, TOJIIUHY M [BeT. B
TOM CITydae, €CIM OHa OTIIMYAeTCA OT MPSIMOM — H00aBiseTcs M HEKOTopas MaTeMaTndeckas (hopMyiia, OMUCHIBAIOIIAS
e€ dopmy. (Brpouem, Tex, Koro cioBa "MareMaTudeckas popMmyia" — MATKO TOBOPSI — HE BIOXHOBIISIOT, MOXKHO Cpa3y
YCIIOKOWTH — BCIO MAaTEeMaTHIECKyI0 00pabOTKy BBITIOTHSET BEKTOPHBIA PEIAKTOP, ITOIB30BATEIIO TOCTATOYHO OOBEKT
MPOCTO HapucoBaTh). Kak yxe oTMedanoch, pa3BETBICHHBIC HABHTAIIMOHHBIE KOMIUICKCHI, OCHAIIEHHBIC OOJIBIITUM
KOJINYECTBOM [IOTIOJIHUTEIBHBIX XapaKTCPUCTHK B OMHUCAHWU OOBEKTOB, MPUHITO HA3bIBATh T'€OMH()OPMAIOHHBIMU
cucremamu (I'MC). I1pu paspabotke takux ['MIC B kauecTBe 0OBEKTOB MOTYT HCIIOIb30BaThCA U PACTPOBBIC 3JIEMEHTHI.
[IpuMepoM 3TOro MOTYT CIIYKUTH IUIAaHBI TOPOAOB, HAa KOTOPHIX JOPOXKHBIE DPAa3BA3KH IIPU COOTBETCTBYIOIIEM
YBEJIMYCHUU MOTYT MPEBPAIaThCS B PACTPOBBIC KAPTHHKHU, HATJISIIHO IEMOHCTPUPYIOIIUE CIOCOOBI MPOE3/ia CIIOKHBIX
NEPEKPECTKOB.

Jlekuust Ne 2,16 (4 gaca)
Tema: « KpaTrkuii 0030p nporpaMMHBIX CPeACTB»
1. Bompocsl JieKnumn:

1.1 3apy0OerxxHble IpOorpaMMHBIE ITPOITYKTHI, BUIBI U CBOICTBA, CIIOCOOBI IPUMEHEHUS
1.2 OreuecTBeHHBIE IPOrPAMMHBIE IPOIYKTHI, BUBI M CBOMCTBA, CIIOCOOBI TPUMEHEHUS

2.JIutepartypa
1. Cwmanes, B. 1. 'eonesust ¢ ocHoBaMu KapTorpaduu 1 KapTorpaguaeckoro uepyeHus : yueOHoe nocoodune s
cpenHero npodeccnoHansHOro odpasosanus / B. . Cmanes. — Mocksa : U3matensctBo FOpaiit, 2022. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Maxkapos, K. H. UmkeHepHas reofe3us: yIeOHHK U cpeqHero npodeccrnonansHoro obpasosanms / K. H.
MaxkapoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3patensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpokuyToB, A. JI. OcHOBBI TOnOrpaduu : y4eOHUK ISl CpeIHero mpodeCCHOHAIBHOTO 00pa3oBanus / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeii penakiueii A. JI. BoctpoknyroBa. — MockBa :
Wznatenscro FOpaiit, 2022. — 196 ¢.— ISBN 978-5-534-01708-3. — TekcT : anexkrpoHHsbIi / OOpa3oBarenbHas
matdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/

IIepeuens pexkomennyeMbIx IHTEpHET-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
Ilepeuens pexkoMeHyeMbIX MHTEpHET-pECYPCOB:

3.KpaTkoe coep:kaHue BONPOCOB

3.1 3apy0eskHbI€ MPOrPAMMHBIE NPOAYKTEI, BUILI M CBOHCTBA, CIOCOOLI MPUMEHEHHS

IIporpammuoe o6ecnieuenre kommanuu ESRIKERDAS

ARC/VIEW 3.2 - cucremsl co3anusi HHPOPMAIIMOHHO cripaBouHbIX nakeToB (I'MIT) 1 KOMIOHOBKH BBIXOIHBIX KapT.
[Iporpamma npepocTaBisieT KOHEYHOMY HOJIB30BATEIIIO CPEICTBA BHIOOPA M ITPOCMOTpPA Pa3HOOOPA3HBIX T'€0JaHHBIX, UX
peIaKTHPOBaHUs, CO3AaHUsI MAaKETOB KapT, aJ[peCHOTO T'€OKOJMPOBAHMS, pacleyaTku KapTorpaduueckux MaTepuasos.
HmeeT MonynbHYIO CTPYKTYpY U BCTPOEHHBIH sI3bIK co3nanus npunoxenunit AVENUE.

JlononauUTENRHBIE IPUKIIATHBIE MOy N paciupenus ARC/VEW:

-AV SPATIAL ANALYST — npenocrasiseT HHCTPYMEHTBI JIJIsl CO3/IaHMs, 3a1poca, aHaln3a i OTOOpaKeHUsT Ha KapTe
JIAHHBIX TI0 PETYJISIPHO# CeTKe, a TAKIKE BBIIIOJIHEHHSI CUCTEMHOTO aHAIIM3a C MCIIO0JIb30BAHUEM O0BEKTHBIX TEM,

-AV 3D ANALYST mnpenoctaBisieT IMOJB30BATEIO CIEAYIONAE BO3MOMXHOCTH: CO3/1aBaTh PEaTUCTHYHBIC MOJIEIH
MOBEPXHOCTH 110 Pa3HOT'0 POJA MCXOTHBIM JAHHBIM; OIPENIENsATh BHICOTY (3HaYCHUE) MOBEPXHOCTHU B JIIOOOM ee TOYKe;
paccunThIBaTh 00BEMBI MEXIY MOBEPXHOCTSIMH paboTaTh ¢ BEKTOPHEIMU 3D oObeKkTamMu Ul CO3/1aHHS PEATMCTHIHBIX
MoJiesiel TpeXMEpHOTO BH/a; BU3yaln3upoBaTh faHHble B 3D gopme.

-AV NETWORK ANALYST — cpencrso, moMoraromiee peniaTb oouye mpodaeMsl 1o CeTsIM JIaHHBIX, Yepe3 KOTopble
MPOUCXOUT TPAHCIIOPTUPOBKA.

ARCGIS - mnonno¢ynkiuonansHas ['MC-cuctema, WMeeT COBEpLIEHHbIE CpEICTBAa JUIS CO3JAaHHS KapT, HX
peIaKTHpOBaHUs, BBOJIA U IPeoOpa3OBaHMs AAHHBIX; PACIPE/ICIICHHOE YIPaBJICHNE AAHHBIMHU; MOJHAS MHTETPaLHs C
CHCTEMaMH yIPaBICHUs pesuoHHBIME 0azamu naHHBIX (CYB/).

ERDAS Imagine - oOecrmeunBaer paboTy ¢ JaHHBIMH JUCTAHIIMOHHOTO  3OHOMPOBAaHWA.  SIBiseTcs
MOMHO()YHKIMOHAPHON TI'eOMH(OPMAIIIOHHOW CHCTEMOH ¢ (GYHKIOWAMH CO3[aHMS, aHAIN3a W HHTEPIIpETalUH
reoJlaHHbIX. FIMeeT caMbli TTOJHBIA HA00P PYHKIIMOHAIBHBIX BOBMOXHOCTEH Cpeir aHAJIOTHIHBIX MTAKETOB.
IIporpammuoe obecnieuenue Intergrach Corp.
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GeoMedia Professional — yausepcansnas ['MC-crucTeMa, 1mo3BoJisttomias HanpsaMyro (6e3 KOHBEPTALUK) MTOJKII0YaThCS
1 paboTaTh C TCOMHPOPMAITMOHHBIMHU 0a3aMH JaHHBIX OOJILIMUHCTBA (OPMATOB, YIPGEKTUBHO UHTETPUPYET T'€0TaHHbIC
B €IMHYI0 WHGOPMAIMOHHYIO CHCTEMYy MacmTada oT pabodeld rpymmsl no npennpustus. ObOnagaer QyHKIHSIMH
co3nanus b/, 00paboTku u aHanm3a HHPopMaIuu. FiMeeT MOIYIIbHYIO CTPYKTYPY.

3.2 OTeuecTBEHHbBIE IPOorpaMMHBbIC IPOAYKTHI, BUJIbI U CBOﬁCTBa, CII0CO0BI IPUMCHCHUSA

GEODRAW (pa3pabotka Llentp ['eonndopmannonnsix Mcecnenosanuii UI' PAH, r.MockBa) — BEeKTOpHBIH pelaKkTop.
[IpennazHauen ans co3paHus 0a3 LUGPOBBIX KapT M IUIAHOB, BKJIIOYaeT B cebOs (yHKIMM, oOecneynBaroIiye
MOCTPOCHHE TOIOJOTMYECKOH CTPYKTYphl LU(POBOH KapThl, HACHTH(UKAIMIO OOBEKTOB M CBS3bIBAHHE HX C
aTpuOyTHBHOW 0a30ii NaHHBIX, TpaHcopMmanuio KapT, (QYHKIUM HMMIIOPTa-dKCIOpTa B pasziudHble (HOpMATH,
MOAJIEPIKKY KapTOrpadMueCKUX MPOCKIHI.

EASY TRACE (pazpabotka EASY TRACE GROUP, r.Ps3anp) — makeT nmporpaMM HHTEPAaKTHBHON BEKTOPH3ALINH
pacTpoBBIX HU300paxkeHWH, oOiamgaeT (GYHKOUAMH TPEABAPUTENHHON IIOATOTOBKH PACTPOBOTO  HM300pakeHHS,
BO3MOKHOCTBIO pabOTHI ¢ aTpHOYTHBHBIMA 0a3aMH TaHHBIX.

T'C TIAPK (pa3paborka TOO JIAHOKO, r.MockBa) — HHTETpHpOBaHHAs CHCTEMa, codYeTaromas (yHKIHA
MH(OPMALMOHHO-CIIPABOYHOM CHCTEMBI M PACYETHO-aHATUTHIECKON M IPOrHO3MUpYIoIeil cucteMbl. CpeacTBa CUCTEMBI
00ecreynBaroT:

-CO3/1aHHE MHOTOIEIIEBBIX KapTorpaduueckux 0a3 JaHHBIX

-II0OCTPOCHUE MPOU3BOIHBIX KapT

-aHallu3 JaHHBIX (IPOCTPAHCTBEHHAs CTATHUCTUKA, TAKCOHOMMS, UCCIIEIOBAHHUE CBSI3€H M 3aBUCUMOCTEH)
-aBTOMATH3aIMIO IPOLIECCOB MPe0Opa3zoBaHust (OPMBI IPEICTABICHUS JaHHBIX,

-aBTOMATH3AIHMIO MTPOIIECCOB MOIYyYCHHSI HOBOW MH(POPMAIMK HA OCHOBE KOMIIJICKCHON MHTEPIPETAINH Ka4eCTBEHHBIX
¥ KOJINYECTBEHHBIX JTAHHBIX METOJIaMH PacIiO3HABaHMS

-ONTUMH3ALIIO PELICHUH 10 KOJTNYECTBEHHBIM KPUTEPHSIM KauecTBa

-MCIOJIB30BaHUE AaBTOMATHUECKH ()OPMUPYEMBIX U SKCIIEPTHBIX MOJIEIICH.

Peampnas pefictByromas I'MIC kpome crenuann3upoOBaHHOTO IPOTPAMMHOTO OOECHEUYEeHUS! BCErJa HCIIONB3YeT
JIOTIOJTHUTENBHOE TIPOTPaMMHOE OOecIieueHNe Il OpraHU3alid KOMIBIOTEPHOW CETH, AOCTyIla B TI00aNbHYIO CETh
WuTepHeT, opraHu3aiyy JTOMOTHUTEIBHON 3aIIUThl HH)OPMAIIMU OT HECAaHKIIMOHHMPOBAHHOIO J0CTyHa. B oToembHBIX
cnydasx Bmecte ¢ I'MIC, BO B3aUMOAEHCTBHM C HEl, UCIIOIB3YETCS U AONOIHUTEIBHOE IPOrpaMMHOE O0ecTIedeHue s
pellicHHs CIeIUATN3UPOBAHHBIX 3a/a4, HANpPHMEp YIIyOJCHHOTO CTATUCTHYECKOro aHamm3a naHHbiX. [MC MoxeT
TECHO B3aMMOJICHCTBOBaTh C O(HCHBIMH IpOrpaMMaMH. BakHyI0 poJib MOTYT HUIpaTh CHUCTEMBbI OOpPaOOTKH AaHHBIX
JIMCTaHIIMOHHOTO 30HAUpoBaHus 1 paznuansie CYB/I.

Jexuns Ne 2.17 (4 gyaca)
Tema: «'100anbHbIE CIIyTHUKOBbIE HABUTALIMOHHbIE CUCTEMbD
1. Bompocsl Jeknun:

['mo0anbHble CIyTHUKOBBIE HABUI'AIIMOHHBIE CHCTEMBI: DJIEMEHTHI U IIPUHIMITBL YHKIIMOHUPOBAHMUSL.
OCHOBHBIE CBEJICHUS O TII00AJIBHBIX HABUI'ALIMOHHBIX CUCTEMax U cepax nx npruMeHeHHUs..
OnemenTsl ¥ NpuHLUIBI QyHKIMoHUpoBanus ['HCC.

CTpykTypa paguocurHaia u (JaKTOpbl ero HCKaXKarolIue.

[Ikanbl BpeMeHH, CUCTEMbI KOOPJHHAT, crtocoObl no3unnonuposanus [HCC.

2.JIutepartypa
1. Cwmanes, B. U. 'eonesus ¢ ocHoBamMu KapTorpaduu 1 KapTorpadguiaeckoro uepuyeHus : yueoHoe nocooue s
cpenHero npodeccuonansHOro oopasosanus / B. . Cmanes. — Mocksa : U3natensctBo FOpaiit, 2022. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapos, K. H. mxeHepHas reone3nsi: yaeOHUK JUIs cpetHero npogeccuoHanbHoro oopasosanus / K. H.
MaxkapoB. — 2-¢ u31., ucnp. u gomn. — Mocksa : M3natensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpoknyTos, A. JI. OcHOBBI TOnorpaduu : yaeOHUK JJIs CpeIHEro npodeCcCuoHaIbHOr0 00pazoBanus / A.
JI. Boctpokuytos, B. H. Cynpys, I'. B. llleBuenko ; mox o6meit pexakuueit A. JI. BoctpokayTroBa. — MockBa :
WznarensctBo I0paiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Texkcr : anexTpoHHbIi // OOpa3oBarenbHast
mnatpopma FOpaiit [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. XKypnan «['eone3us u kaprorpadus» http://geocartography.ru

Ilepeuens pekoMenyembix UHTEpHET-pECYpPCOB:

3.Kparkoe coiep:kanue BOIpOCOB



3.1 I'106aJibHbIE€ CIYTHUKOBBIE HAaBUTAIIMOHHDbIC CUCTEMbI: 3JICMEHTHI U MPUHIUIIBI d_)VHK].ll/lOHPlDOBaHl/lﬂ.

CHyTHHKOBBIE METOZBI OMNPEAEIEHHS IPOCTPAHCTBEHHBIX KOOPAMHAT IIMPOKO HCHOIB3YIOTCS B COBPEMEHHOM
reoge3nn. B CIIA passepuyta cucrema GPS (Global Positionig System), B Poccun neiictByer cuctema 'JTOHACC
(I'mobGanpHas HaBUTAMOHHAS CITyTHUKOBas cucTema), B EBpome - cmyTtHuKoBas cucrema Galileo. Bce Ha3zBaHHBIE
cucTteMbl MOryT ObITh oObenuHeHbl TepmMuHOM GNSS (Global Navigation Satellite System), 1. e. rmoGanbHbIe
HaBHUTauoHHbIe ciyTHUKOBBIE cucTeMbl (THCC). GNSS-TexHOJIOTHH YCIENIHO NPUMEHSIOTCS B TeX o0yacTsX, rie
HeoOxoxuMa To4Hasi HH(OpManus O MPOCTPAHCTBEHHOM IOJIOKEHUH 00BEKTOB Ha 3emile, UX pa3Mepax U M3MEHEHHH
reOMETPUYECKHX NTapaMeTPOB BO BPEMEHH.

Ioncucrema kocMmuueckux ammaparoB. OCHOBHas (DYHKIMS HaBUTAIMOHHBIX CIYTHHKOB — 3TO (DOPMHpOBaHUE U
M3JIyYCHHUE PaJNOCUTHANIOB, HEOOXOIMMBIX JIsi KOOPAWHATHO- BPEMEHHOr0 oOecrieueHHsl MoTpeduTened u KOHTPOIIS
OOPTOBBIX CHCTEM CITyTHHKA MOJICHCTeMON KOHTpoust 1 ynpasiennss CPHC.

[To3umoHnpoBaHNEe — 3TO peaan3alisi BO3MOXKHBIX CIHOCOOOB HCIOJNB30BAHMS JAHHOW CHCTEMBI UL OIPEICICHUS
[apaMeTpOB IPOCTPAHCTBEHHOTO COCTOSIHUS 0OBEKTOB HabOmroaeHUs. TakuMu mapaMeTpamMy MOTYT OBITh KOOPJHHATEI
NPUEMHUKA, BEKTOP CKOPOCTH €r0 MEPEMEINEHHs, MPOCTPAHCTBEHHBIN BEKTOP MEXIy ABYMS NPHEMHUKAaMH, TOTHOE
BpeMsl TO3UIMOHUPOBaHUS. JlaHHBIE MapaMeTpbl INPEICTABIAIOT CO0O0M Tak Ha3bIBAEMBIH BEKTOp IOTPEOHTENS.
CrenoBatenbHO, ONpENEeNICeHHe MECTOINOJOKEHHsT 00bEKTa, €ro CKOPOCTH, MPOCTPAHCTBEHHOI'O BEKTOpa MEXKAY
MYHKTaMHU HaOMI0JeHus, (PUKCais TOYHOTO BPEMEHH IIPECTABISIOT COOOI YacTHBIE Clydau MO3UIHOHMpoBaHus. Ha
MYHKTaX HaOJIOJCHUS MO3WIMOHWPOBAHUE BBINIOJHSACTCS NPH MOMOIIM IIPUEMHHUKOB. ECIIM M3 KOHTEKCTa HESCHO, O
KakuxX IMPHEMHHMKAX HJET pedb, TO noOapisiercs abOpeBuatypa cuctembl: GPS-npuemunk, ['NIOHACC-npuemuuk,
I'JIOHACC/GPS —npuemuuk, GNSS-NIpUeMHHK WM POCTO CIYTHUKOBBIA NPUEMHUK

3.2 OcHOBHbIE CBe/IeHHS 0 17100a/1bHbIX HABUTAMOHHBIX cUcTeMax U cdepax uX NpUMeHEeHHUs.

OcnoBsl cucteMbl HCC M0XHO pa30WTh Ha IATh OCHOBHBIX OJITYHKTOB:

1. CriyTHUKOBas TpUIaTEpalys - OCHOBA CUCTEMBI ONPEIEIICHUS MTOIOKEHHS.

2. CriyTHUKOBAsl JaIbHOMETPUS — U3MEPEHHE PACCTOSHUM 0 CIIyTHHKOB.

3. Touynas BpeMeHHas NPUBA3Ka — 3a4€M HY>KHO COTIaCOBBIBATh Yachl B IPUEMHUKE U Ha

CIIyTHHUKE U JUIA 4ero tpedyercs 4-ii KocMUYeCKuii anmapar.

4. PacnonoxeHue CIlyTHUKOB — OTIpe/IeNIeHHE TOYHOTO MOJIOKEHHS CITyTHUKOB B KOCMOCE.

5. Koppekuust ommbok — y4€r ommbOoK BHOCUMBIX 3aJiepKKaMu B Tporocdepe u

nonocdepe.B Hacrosinee Bpems npumeneHne ' HCC-TexHOIOTHT HAXOAUT CBOE IHPOKOE

NPUMEHEHNE BO MHOTHX c(hepax KU3HH O0LIECTBA U OTPACISIX SKOHOMHUKU:

- Boopy»eHHble cuibl

- CHUHXpOHH3aLlUsl CUCTEM CBS3H U JHEPIeTUKH

- I'eonesust: ¢ momoripto npueMurkoB [ JIOHACC u TTTOHACC\GPS omnpezensitor TouHble KOOPIHHATHI TOYEK U
TPaHUIIBI 3¢MEIbHBIX yY4aCTKOB

- Kaprorpagus: ['JTOHACC ucnons3yercs B TpaskIaHCKOM U BOSHHOH KapTorpaduu

-TexToHMKa: C TOMOIIBIO CITyTHUKOB BEYTCS HAOMIOACHUS JBIKCHUH 1 KOJIeOaHNH TEKTOHNYECKHUX TIITUT
-HaBuranus: ¢ npumMeHeHneM rII00aNbHBIX CHCTEM MO3UIIMOHUPOBAHUS OCYILECTBISIETCS KaK MOPCKast, TaK M J0POKHasI
HaBHUTaIHA

-CriytHHKOBBIH MOHUTOPHHT: TPoeKT DPA-I'JIOHACC — MOHHTOPUHT HOJ0XKEHUA, CKOPOCTH aBTOMOOHIIEH,
KOHTPOJIb 32 UX ABIKCHUEM

- MOHUTOPUHT CIOXKHBIX HHKEHEPHBIX COOPYKEHUIM

- MOHHUTOPHHT KUBOTHBIX, 3aIIIUTA OKPYXKAFOIIEH cpeibl

- ObecnieyeHust OMCKa U CrIacaHUs JII0JIeH

3.3 DaemenTtsl 1 npuHuMnbl pynkuuonuposanus F'HCC.

Ioncucrema kocMmmueckux ammaparoB. OCHOBHas (DYHKIMS HaBUTALMOHHBIX CIYTHHKOB — 3TO (DOPMHpOBaHUE WU
M3JIyYeHNE PaJNOCUTHANIOB, HEOOXOIMMBIX JIsi KOOPAWHATHO- BPEMEHHOr0 oOecIrieueHHsl MoTpeduTened n KOHTPOIISA
OOpPTOBBIX CHCTEM CIyTHHKA HopcucteMoii koHTpois u ynpasienuss CPHC. Kak u B cucremMax mepBoro rmokojeHHs
CHC, cnyTHHK BBICTYHAaeT B KadecTBE ABIKYIIETOCS paguoMaska C M3BECTHBIMU KoopaumHatamu. IIpm paspaboTie
cucreMsl [JIOHACC wuccnemoBaHus TOKa3ajid, YTO KOMIIPOMHCC MEXIY IOTPEOUTENECKAMH KadecTBaMHU
HaBUTAI[HOHHON CHCTEMBI M €€ CIIOKHOCTBIO JOCTHUTaeTCs NMPH Pa3MENICHWH CIIYTHUKOB Ha KPYTOBBIX TPACKTOPHIX
Beicotoir 19000—20000 kM ¢ HakiiOHEeHHEM OKoJo 64°. BiwusHue atmocdepbl 37ech ykKe HE3HAYMTENBHO, a
TpaBUTAIIMOHHBIE BO3MYIICHHUS CO CTOpoHbI JIyHs! 1 CoHIIA e1ie He IPUBOIAT K OBICTPBIM H3MEHEHHSIM OpPOUTEHI.
Kocmuueckuit cerment I'NIOHACC Bxmouaer 24 cHOyTHHKA, M3Iy4arollUX HENPEPBIBHBIE PaJUOHABUIALIMOHHBIE
CHTHAJIbI, KOTOpPBIE BPAILAIOTCS 110 KPYroBOW TreocTaMoHapHoil opoute Ha BbicoTe ~ 19100 kM. Ilepnon obOpareHus
CIyTHHMKa BOKPYT 3eMiM paBeH B cpenHeM 11 vacam 45 muHyTaM. Bpems skcmnyaTanuu ciiyTHUKa — 5 JIET; 3a 3TOT
MepHO/I TTApaMeTPhl OPOUTHI CITyTHUKA HE JOJDKHBI OTJINYAThCS OT HOMUHAJIBHBIX 3HAUeHHH Oosee, yeM Ha 5%

3.4 CTpykTypa paaiocUruaia u pakTopel ero MCKaKawume.

Arnmnapatypa uis npruéma ClyTHUKOBBIX PaJIMOCUTHAIOB (CIIyTHUKOBBIH MPHEMHHK)COCTOUT U3 CIICAYIOIUX
(YHKIMOHATIBHBIX JIEMEHTOB!

1) aHTEHHBI;

2) 6yi0ka mpuéMa paTiOCUTHAJIOB;



3) MuKpoTpoIIecCcopa;

4) 6110Ka yIpaBICHHUS;

5) 6y10Ka MHIUKAIUA C TUCIIIEEM;

6) 3aIIOMUHAIOIIETO YCTPOHCTBA,

7) ycTpoiicTBa cBs3u ¢ BHemHeH DBM;

8) Onoka mnuranus.lludpoBas wmHPOpManMs HABUralMOHHOTO COOOLICHUS NOApA3JeNsieTCs Ha ONEPAaTHBHYIO H
HeornepaTuBHyo uHpopManuioo. OneparuBHas nHdopmanus orHocurcs Kk Tomy HKA, ¢ Gopra kotoporo mepenaercs
JaHHBIA HABUTAIMOHHBIN pamuocurHai. HeomepatueHas uHboOpManus (abMaHaX CHCTEMBbI) OTHOCHTCS KO BceM HKA,
BXOJISIIIIUM B COCTaB MojcucTeMy kocMmuueckoro ammnapara (IIKA). To4HOCTh CIIyTHHKOBBIX ONpE/ieNeHUH 3aBHCUT OT
KOH(UTypalMUCITyTHUKOBOTO CO3BE3/IMsl B IEPHOJ BBINOJIHEHHs NpuéMa. BiusHue KoH(Urypauuu CIyTHHKOBOTO
CO3Be3/Us HA TOYHOCTh CIIYTHHKOBBIX ONpeeTICHHN XapakTepusyercs GpakropoM noHmwkenus rounoct DOP (dilution
of precision). DOP - 310 OTHOIIEHHE CpeaHEel KBaIpaTHUECKOW IOTPEITHOCTH OMPEETICHHS MECTOIONIOKEHHUS K
Cpe/iHel KBaJpaTHYeCKO# MOrPEIIHOCTH U3MEPEHH s PACCTOSIHUM 10 HAOII0JaeMbIX CITyTHUKOB

3.5 llIkaJibl BpeMeHH, CHCTeMbI KOOPAHHAT, cioco0bl mo3unnonuposanus THCC.

Bce naBuranmonnsie kocmuyeckue anmnapartsl (HKA) cucrembr ['JIOHACC ocHameHbl BBICOKOCTAOMIIBHBIMH
CTaHJapTaMH YaCTOThI, CYTOYHASI HECTAOMIBLHOCTHh KOTOPBIX cocTaBisieT 5-10-13 mms HKA «monace» u 1:10-13 s
HKA «'nonacc-M». TouHOCTh B3aMHOM cHHXpOHK3aMu 00pToBbIX mkan BpemeHd HKA «I'nmonace» cocrasmser 20
HC (cpenHekBanparudeckoe 3HadeHue), a HKA «I'nonacc-M» — 8 He (cpeaHekBaIpaTHueckoe 3HaueHue). B kauecTBe
mkaibl cucremuoro Bpemenu [ JIOHACC npuHsiTa ycinoBHast HElpepbIBHAsI LIKalla BpeMeHH, GopMHUpyeMasi Ha OCHOBE
HIKaJIbl BpeMeHH L{eHTpanbHOro CHHXpOHU3aTOpa CUCTEMBI. LleHTpanbHbI CHHXPOHU3AaTOP OCHAIIEH BOAOPOAHBIMU
CTaH/JapTaMHM YacTOTHI, CyTOYHAsI HECTAOMIBHOCTh KOTOPBIX cocTaBisieT 2x10-15

To4HOCTH CIOCOOOB CYIIECTBEHHO pa3jIndHa OT J0JIEH CAHTUMETPA JI0 HECKOJBKHUX JeCATKOB MeTpoB. Hanboupiryro
TOYHOCTH 00ecTeunBaroT Au(hpepeHnrnaIbHbIE 1 OTHOCUTEIBHBIE CIIOCOOBI. B MIX OCHOBE JISKUT MPEATIOI0KEHHE, YTO
M3MEPEHUs C IBYX CTaHIUH 10 CIyTHUKA HCKAKEHBI IPUMEPHO OAAMHAKOBO: Y€M CTAHIMHU ONMKE IPYT K APYyTY, TEM
IpaBIIbHEE 3TO YTBEP)KACHHE. ABTOHOMHOE olpeesieHne KoopauHat. Juddepennuansusiii crocod. CtaTuka.
Kunemaruka.

Jlexmust Ne 2.18 (4 yaca)
Tema: «Opranu3anusi, TpoBeeHNe H 06pPad0oTKA CIYTHUKOBBIX N3MepPeHnii»
1.Bonpocs! nekumu:

11 I'eonesnyeckoe CIIyTHUKOBOE 00OPYIOBAHHE U €TI0 XapaKTEPUCTHUKH.
1.2 OTarrel TPOSKTHPOBAHMS M OPTaHNU3ALMHU CITyTHUKOBBIX N3MEPEHHUM.
1.3CryTHHKOBBIE OTIpeIeNIeHNs! TIPH CO3[IaHUH TOCYIapCTBEHHBIX T€0IE3HIECKUX CeTeH

2.JIutepartypa
1. Cwmanes, B. 1. T'eonesust ¢ ocHOBaMu KapTorpaduu v KapTorpahuyeckoro uepueHus : yueOHoe mocooue s
cpeaHero npodeccuonanpHoro oopasosanus / B. . Cmanes. — Mocksa : U3natensctBo FOpaiit, 2022, — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Makapog, K. H. UmkeHepHas reoie3usi: yueOHHK I CpeHero npodeccuonaibHoro oopasosanus / K. H.
MakapoB. — 2-¢ u3[l., uctp. u gon. — Mocksa : M3matensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
3. BoctpoxuyToB, A. JI. OcHOBHI ToOTpaduy : Y4eOHHK TSI CPEeTHETO MPoecCHOHANEHOTO 00pazoBanms / A.
JI. Boctpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mox obmeii pexakuueit A. JI. BoctpokayToBa. — MockBa :
WznarensctBo 0paiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Texcr : anexTpoHHBIN // OOpa3oBaTenbHast
mnatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/

IIepeuens pexomenryembix IHTepHET-pECYPCOB:

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

3. Kypnan «["eone3us u kaprorpadus» http://geocartography.ru
ITepeuens pexomennyeMbix IHTEpHET-pECYPCOB:

3.Kparkoe coaepxanue BOIIPOCOB

3.1T'eoge3nueckoe CIYTHHKOBOE 000PY/I0BAHHNE M €0 XapaKTEePHCTHKH.

Anmapatypa st npuéMa CliyTHUKOBBIX PaJIMOCUTHAIIOB (CIIYTHUKOBBIH NPUEMHHK)COCTOUT U3 CICAYIOIIUX
(YHKIMOHATIBHBIX JIEMEHTOB!

1) aHTEHHBI;

2) Gyioka mpuéMa paTuOCUTHAJIOB;



3) MuKpoTpoIIecCcopa;

4) 6110Ka yIpaBICHHUS;

5) 6y10Ka MHIUKAIUA C TUCIIIEEM;

6) 3aIIOMUHAIOIIETO YCTPOHCTBA,

7) ycTpoiicTBa cBs3u ¢ BHemHeH DBM;

8) Onoka nuTaHus.

3.2 Dranbl NPOEKTHPOBAHNS W OPraHU3aIUI CIYTHUKOBLIX H3MEPEHH.

Jlnsi ycremrHoro BBINIOJIHEHHsI CIYTHHKOBBIX H3MEPEHHII HEOOXOOMMO IPOBEICHHE KOMIUIEKCA IPEABAPUTEIbHBIX
NPAaKTHYECKUX W BBIYMCIUTEIBHBIX pabOT C LENbI0 ONpejAeieHus Hanbojee ONTHMAIBHOIO BPEMEHH IPOBEACHHS
BbIcOKOTOUHBIX ['HCC wu3MmepeHuil mis 3aJaHHOM MeCTHOCTM M 3afJaHHOM fatel. [lyis AOCTHXKEHUS 3ToH uenu
HEO0OXOAMMO MOCIIE0BATENBHO PEMINTD P 3a0a4:

1. Onennts Texymee cocrostane Tpynnuposok [HCC (IJIOHACC, GPS, Galileo, Beidou).

2. Onpenenuts MectomnonoxeHus crytaukos HCC.

3. Onpenenuts npubIIKEHHBIE KooparHATH MecT Oyaymux [HCC n3mepennii.

4. Onpenenuts cxemsl npersTctBuit [HCC uzmepeHuii.

5. Jlns 3aJaHHOM aThl U BPEMEHU U OLIEHUTH MapaMeTp «CHWxkeHUs TouHocTH» PDOP u Ha ocHOBe 3TOro omnpeaenuTh
onTuManbHbIi HHTepBaa BpemeHu nposeaeHus ' HCC usmepenuit.

6. IIpenckas3aTrb «KOCMHUYECKYI0» IIOTOly Ha ATy IUNIAHUPYEMBIX U3MEPEHHI.

7. U3yunth U ucnons3oBath nporpammuoe ooecneyenue (I10) Trimble Planning Software nns nmnanuposanus THCC
U3MEPEHU.

3.3 CnyTHHKOBBIE ONIpPe/IeICHUS IPH CO3TAHNH TOCYIaPCTBEHHBIX Ie0Ie3HYeCKUX ceTel

[osiBIIeHNE CITyTHUKOBBIX T€OJC3MUYCCKUX IPHEMHUKOB TOTPEOOBAJO CYIIECTBEHHOTO IIEPECMOTpa TPaIUIMOHHBIX
MOJXOIOB K TPOOIieMe PEeKOHCTPYKIHMH TOPOACKHX TEOIe3WYECKHX ceTel. BHImonHeHne reome3mdeckux padoT B
ropojax TPaTUIMOHHBIMH T'€0Ie3MICCKIMU METOIaMH MPOM3BOIMIOCH corfacHo «HCTpyknmu mo Tomorpadudaeckoit
cheMke B MacmTabax 1:5 000, 1:2 000, 1:1 000, 1:500» ('KWHII-02-033-79), u3n. 1982 r. u "PykoBoactea mo
MaTeMaTHUECKOM 00pabOTKE reoIe3NUECKUX CeTeH M COCTABICHHIO KaTajJoroB KOOPAWHAT M BBHICOT MMYHKTOB B TOPOIax
U TIOCEJIKaX TOPOJICKOro THMay, u3d. 1990 r. HopMaTUBHBIM JOKYMEHTOM, JIETaIbHO PErJaMEeHTHPYIOIUM BBIIIOTHEHUE
TOPOJICKUX Te0JIe3MUECKUX paboT C HCIONb30BAHHEM CIYTHUKOBBIX TNPUEMHHUKOB, sBIseTcs «PyKOBOACTBO TIO
CO3JAHUI0 W PEKOHCTPYKIUU TOPOJCKUX TEOJE3NYECKUX CETe C UCIHOJIb30BAaHUEM CIyTHUKOBBIX CHCTEM
I'JIOHACC/GPS» (I'KHMHIT (OHTA)-01-271-03). B pyKOBOJCTBE U3JIOKEHBI CBEICHHS O CIYTHHKOBBIX
pamunonaBurannoHublx cucremMax (CPHC) T'JIOHACC wu GPS, knaccugpukamn CIIyTHUKOBBIX TOPOJCKHUX
TeOJe3MUECKUX CeTeH, OCBEIIeHBl NPUHIMIIBI TIOCTPOCHUS TOPOACKOH T'eOIe3MUeCKOM CEeTH C WCIOJIh30BAHUEM
CIYTHUKOBBIX TEXHOJIOTHH, 3Tambl CO3MAaHUS M PEKOHCTPYKIHH TOPOACKHX Teoae3mdeckmx ceTeid. Kmaccmpumkarms
ceteil. OCOOCHHOCTH 3aKpeIUICHUS ITYHKTOB CITyTHHKOBOH TOPOJCKOW Te0Ie3n4ecKoil ceTH. MeTombl MOCTPOCHUS
TOPOJCKON TE€0Ie3NIECKON CETH CITyTHUKOBBIMH TEXHOJIOTHIMHU .
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Paznen 1. O0wmas reoge3us
Cemunapckoe 3ansitue Ne 1.1 (6 yacos)
Tema: «O01He CBEIEHHS 0 T€0IE3HN»

4. Bompocsl K 3aHATHIO:
1.1. IIpeamer reone3uu u e€ cBA3b C APYTUMU HayKaMu
1.2. KpaTkuii HCTOpUYECKUl 09epK pa3BUTHUS POCCUIICKON reo1e3uu
1.3 INonstue o hopme u pazmepax 3emiin
1.4 MaremaTHyeckas MOBEPXHOCTH 3eMIIA
1.5 Owusnyeckas MOBEPXHOCTH 3eMIH
1.6 3anmaum nHXeHepHOU reojie3uu. Penrenue 3aiad no MaciuTady
2.3aganus

2.10mpenennuTs OCHOBHYIO 3a/1ady T€0/IEe3UH U e€ CBSI3b ¢ APYTUMH HayKaMHu.

2.2Pemienue 3a1a4d no Macmrabam:

1. Paccunrarh ANMHY JTMHUM MECTHOCTH, COOTBETCTBYIOIYIO OTHOMY CAHTHMETPY Ha kapTax Macmrados 1 : 10000, 1 :
200000, 1 : 5000, 1 : 100000, 1 : 25000, 1 : 2000, 1 : 50 000.

2. Macmrab onuoii kapter 1 :25 000, a npyro# 1 : 50 000. Kakoii macimtad kpynHee? Kakas n3 1Byx KapT OXBaThIBaeT
60JBIIYI0 TEPPUTOPUIO MECTHOCTH U BO CKOJIBKO pa3?

3. Macmira6 kaptsi 1 : 10 000. Kakoit MacmiTad BABOE KpyIIHEE JaHHOTO, a KaKOl BIATEPO Mebue?

4. OpHOMY CaHTHMETPY KapThl Ha MECTHOCTH COOTBETCTBYET paccrosHue Oomee 1 kM. OmpenenuTts, KpylHEE WA
Menb4e MaciuTad JaHHOU KapTel, 4eM Macmrad kapTsel 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 HIMPH- Ha IPIMEPHO OJMHAKOBa?

2.3 IIpumep. Ha murare (B 1 cM 50 M) paccTossHUE MKy ToUKaMu cocTaBisieT 1,5 cMm. OmpenenuTs TOpU30HTAIBHOE
MPOJIO’KEHHE MEXTY ITUMH K€ TOUKaMU Ha MECTHOCTH.

Pemenue: 1,5x 5000 = 7500 cm = 75 M (um 1,5 x 50 =75 m).

2.3. JlaTb OTBETHI Ha CIEAYIOIIHNE BOIIPOCHL:

1. JInst KakuX 1ieIei UCTIONB3YIOTCS TaHHbIE 0 (opMe U pazmepax 3emin?

2. Ilo kakuM MpU3HAKaM B IPEBHOCTH OMPEACIMIN, YTO 3eMIIsl HMEeT apooopasHyo popmy?

3. Kakyro ¢urypy Ha3pIBarOT reousiom?

4. Kakyio ¢purypy Ha3bpIBatOT 3IUTHIICOUIOM?

5. Kakyro ¢urypy Ha3pIBaroT pedepeHI-3IUTHIICOUIOM ?

6. KakoBbl a51eMeHTHI U pa3mepsl aiutunconsa Kpacosckoro?

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

8. Kakne MeTozb! HCTIONB3YIOTCS ATt onpesiesieHus Gurypsl u pazmepos 3emun? JlaiiTe KpaTKyIO XapaKTepHCTHKY
Ka)XZIOMY METOJY.

3.JIuteparypa

OcHoBHas:

7. Cwmanes, B. U. I'eone3us ¢ ocHoBamu Kaprorpaduu u Kaprorpaduyeckoro 4epueHus: : yueOHoe mocodue uis
cpentero npogeccroHanbHOro oopasosanus / B. . Cmanes. — Mockga : M3narensctso FOpaiit, 2022. — 189 c.
— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

8. Makapos, K. H. UmkeHepHas reome3us: y4eOHWK Ui cpeqHero mpodeccroHambHOro obOpaszoBanms / K. H.
MaxkapoB. — 2-e¢ m3a., ucnp. u gorn. — Mocksa : M3sparensctBo FOpaiit, 2022. — 243 c¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

9. Bocrtpoknytos, A. JI. OcHOBBI Tonorpaduu : yd4eOHHK AJIS CpeqHero npodeccruoHaibHoro obpasosanus / A. JI.
Boctpoxnaytos, B. H. Cynpyn, I'. B. llleBuenko ; mox obmeit penakiueir A. JI. BoctpokayTroBa. — Mocksa :
UznarensctBo I0paiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anekrponHsiit // Ob6pa3zoBaTesbHas
marpopma 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 Kypnan «I'eonesus u kaprorpadus» http://geocartography.ru

CemuHnapckoe 3anusitue Ne 1.2 (8uacos)
Tema: «OpHeHTHPOBAHHE HA MECTHOCTID)

1.Bonpochl K 3aHATHIO:


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/

1.1 Teorpadudeckne KOOPIUHATHI

1.2 Tlmockue mpsSMOYTOJIbHBIC T€OAe3NIECKUEe KOOPIUHATHI (30HABHBIE).

1.3 TonsipHBIE KOOPAMHATHI

1.4 Cucremsl BBICOT

1.5 TlonsaTne 06 OPHEHTUPOBAHUU

1.6 JIMpeKIMOHHBIC YIIIbI K OCEBBIC PYMOBI, ICTHHHBIC M MATHUTHBIC a3MMYThI, 3aBUCUMOCTh MEXKTy HUMH

2.3ananus

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

2.2. IlepeBecTr pyMOBI B COOTBETCTBYIOIINE 3HAYCHUS TUPEKIMOHHBIX yrioB: KO3 : 88°09'; OB : 4°5T; CB : 50°27";
C3:0°02".

2.3. Uzobpa3utp Ha dYepTeke IMHHUIO ¢ Teorpadumdaeckmm asumyroM 213°, mMarHUT- HBIM asumytoM 220° u
JTUPEKIIHOHHBIM yTitoM 215°.

2.4. BeraucnuTh cOMmKeHne MEpUANAHOB B Touke 1, ecnu ai- 2=216°, a 2 = =214°10'". [TokazaTh Ha 4YepTeKE YCIOBHOE
MECTOIIOJI0KEHHE OCEBOTO MEpHUIMaHa (CIIpaBa Ml CIICBa).

2.5. Marnutsbiid pym0 quaun 1—2 pasen 103 : 35°. BeraucnnTh TUPEKIMOHHBIN yroJl, €Cl B TOYKE | BOCTOYHOE
cOMMKeHNe MEpUIMaHOB PaBHO 2° U 3aIa/HOe CKJIOHEHUE MarHUTHOM CTPENTKU paBHO 9°.

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

2.7. Beruncnuth Bennunny JI12, ecm ai 2=173°,aa 2 -3=310°.

3.JIutepatypa
OcHoBHas:
7. Cwmanes, B. U. 'eonesust ¢ ocHoBamu kaprorpaduu u Kaprorpaduueckoro 4yepyeHus : yueOHoe ocobue s
cpenuero npodeccuonansHOro 00pazoBanms / B. 1. CmaneB. — Mocksa : U3matensctBo FOpaiit, 2022. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
8. Makapos, K. H. UmxkenepHas reojes3us: y4eOHUK Ui cpeiHero mnpodeccronaabHoro odpasosanus / K. H.
MakapoB. — 2-¢ u3l., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2022, — 243 ¢. —ISBN 978-5-534-89564-3.
— URL : https://urait.ru/bcode/471391
9. BoctpokuyToB, A. JI. OcHOBBI TOmorpaduu : Y4eOHHK I CPEIHEro MpohecCUOHaIbHOTO 00pasoBanus / A.
JI. BoctpoknytoB, B. H. Cympysn, I'. B. Illepuenxo ; mox obmei penakmuei A. JI. BoctpoknyroBa. — Mocksa :
WznmatensctBo IOpaiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : snexTponHEN // OOpa3zoBarenpHas
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 kaptorpadusi» http://geocartography.ru

Cemunapckoe 3ansitue Ne 1.3 (8 yacos)
Tema: «I'eone3nyeckasi cbemka. Peabed»
1. Bonpochl K 3aHATHIO:

1.1 T'eomesnueckas cbemka. [1nan, xapTa, npoduib
1.2. Penbed. OcHOBHEIE hOpMBI penbeda
2. 3apanns
2.1 OTBeTHTH Ha BOIPOCHI:
-OnpenenuTs 3Ha4YEHHE C U ( IUITaHUMeTpa. 1I3MepuTh 10 KapTe IO i ABYX-TPEX Y4acTKOB.
- Pacckasath n mokasarth Kak M300paxaeTcs Ha COBPEMEHHBIX ToNorpaMIecKuX KapTax M IlaHax peibed.
- Uro moHMMAIOT 1O penbedoM MECTHOCTH?
- Hazosute dhopmsl penbeda.
- YUro takoe ropu3oHTans? HazoBuTe €€ OCHOBHBIE CBOIMCTBA.
- Uto Takoe BbIcOTa ceueHUs penbeda?
- Uro Ha3pIBAETCS 3aJI0’KEHHEM TOPH30HTAICH?
- Uro Takoe yKJIOH TUHUU?
- Kak onpezensercs HopMasibHast BBICOTa ceueHus penbeda?
- Kak onpenenuTh Ha KapTe BHICOTY TOUKH U KPYTH3HY CKaTa JIMHUH?
- Yro npencrasiser co60i nudpoBasi MOIeJIb MECTHOCTH U 3JIEKTPOHHAs KapTa?
- Kakne ncxonublie qaHHble HEOOXOANMBI JUIsl CO3AaHMsI HU(POBBIX MOJeNeH MECTHOCTH?
2.2 BHINOJHHUTD IIAHOBYIO CHEMKY TEOJOJIMTOM M KHUIIPEresieM, IJIs 3TOTO0 COCTaBUThH IOJICBOI aOpHC TEONOIUTHON

CHEMKH U 3aTIOJTHUTH Ta0. 19 MEH3YIbHON CheMKH.


https://urait.ru/bcode/

2.3 BemomHAUTS 00pa0OTKy JAHHBIX IO BapHaHTaM TaXCOMETPHUECKOW ChEMKH W BBIYEPTHTH I10 €€ Pe3yiIbTaTaM IUIaH
MECTHOCTH B TOPH30HTAIIAX;

2.4 BpImonHUTh 00pabOTKY MAaHHBIX TaXeOMETPUYECKOW ChEMKH Ha TIEPCOHAILHOM KOMITBIOTEpE B MPOTPAMMHOM
npwioxkeHnn Excel, nis 3Toro co3mare Tabmuiry mo oopasiy tadai. 1.

Coasaemble mamepuansl: 1) TOJEBON XypHal W aOpUC IUIAHOBOH CHEMKH TEOJONUTOM M IUIAHIIET MEH3YJIBHOU
CBHEMKH TOTO ke 00BbeKTa; 2) 00paboTaHHbIE NaHHBIE TAXEOMETPHUECKOI ChEMKH Ha CIIEIMANIBLHOM OJlaHKe, NCXOHbIe
JaHHble — B TaOy. 17; 2) muaH MECTHOCTH B MOJISIPHOM CHUCTEME KOOPAMHAT C TOPH30HTASIMHU IO pPE3yJbTaTaM
TaXeOMETPUIECKOW ChEMKH;

Memoouueckue ykazanua:

I'eone3nueckne padoTbl NMPH M3BICKAHHAX M CTPOMTEIbLCTBE COCTOSAT B CheMKe CHUTYallHd W TPHBS3Ke
NPOEKTHBIX 00beKTOB HA MECTHOCTH.

IlnanoBble ceTu. Iy Tomorpadmueckux ChbeMOK M T€0JIE3MUECKOr0 OOEcTIeueHHs CTPOUTENbCTBA, HA MOBEPXHOCTH
3eMin pacronararoT psj TOUYEK, CBA3aHHBIX MEXIy CO0OH €qMHOW CHCTEMOW KOOPAMHAT. DTH TOUYKH MapKHUPYIOT Ha
MOBEPXHOCTH 3EMJIN WJIH Ha 3[JaHUSIX M COOPYXKEHISIX 3HakaMH. COBOKYITHOCTh TAKHUX TOUEK COCTABIISIET 2€00€3UtecKue
cemu.

T'eone3uueckue ceTu MoApa3fesiOT Ha IJIAHOBBIE M BBICOTHBIE: MEPBbIE CIY)KAT JUIS ONpeneNeHust KoopauHaT X u Y
Te0JIe3NUECKUX TOUYEK, BTOPBIE — IS ONPEAETICHUS UX BBICOT.

[IprHIMT NOCTPOSHHMS T'e0Ie3NUECKUX CEeTEeH 3aKiItouaeTcs B cieaylomeM. Ha MecTHOCTH BBIOMpArOT TOYKH, B3aUMHOE
MOJIOXKEHHE KOTOPBIX MPEJCTaBICHO B BUJE TPEYTOJIbHUKOB MM YETHIPEXYTONBHUKOB, IPUYEM HEKOTOPHIE AJIEMEHTHI
3TUX (UTYp MOXKHO OBUIO OBl HEOCPEICTBEHHO N3MEPHTH, a BCE APYTUE — BHIYUCIIUTS 110 PE3yJIbTaTaM U3MEPEHUI.
Tpuaneynayus — ceTb TPEYroJbHUKOB C BEpUIMHAMHM, 3a(DMKCHPOBAHHBIMH Ha 3€MHOIH MOBEPXHOCTH Ha3eMHBIMH WU
MOA3EMHBIMH TCOAE3NIECKUMI 3HAKAMH, SIBIIOIINMICS ITyHKTAMH I'€0/Ie3UUecKoro oOocHOBaHUs. [Ipu moctpoeHnn
TPUAHTYIALUH TIPEIyCMAaTPUBACTCSl HETIOCPEICTBEHHOE HM3MEPEHHE OJHOW CTOPOHBI HEKOTOPOTO TPEYTOJbHHKA,
Ha3bIBaeMOH 0a3MCHOM M BCEX YITIOB BO BCEX TPEYroJbHHMKaxX 3TOH ceTH. UIMHBI CTOPOH B TPEYrOJBHHKAX
BBIUHUCIAIOTCS 1O (opMymnaM TPHUTOHOMETPHM, IOSTOMY paBHO3HAYHOE HAWMEHOBAHHE TPHAHTYISIHHA — 3TO
TPUTOHOMETpHUYECKas CeTh. [IpH TMOCTPOECHUM mpuiamepayuuu3MepAIOTcS TOJIBKO UIMHBI CTOPOH, a YIJIBI IIpH
BEpIIMHAX TPEYTOJBHUKOB — BBIYUCIAIOTCA. [T BBIYMCICHMS IUIAHOBBIX KOOPAWHAT BEPIIMH HEOOXOAMMO KpoMme
CTOPOH U YTJIOB 3HATH €Ille AUPEKIMOHHBIA yroJl OAHOHM CTOPOHB! M KOOPAMHATHI OHOM U3 BEPILIUH.

CeTH CTPOAT NO NPUHLMUIY MHEpexoAa OT OOIIero K 4acTHOMY, T.€. OT ceTel ¢ OOJIbIIUMH PACCTOSIHUSIMH MEXIY
MYHKTaMH U BBICOKOTOYHBIMHU U3MEPEHUAMH K CETSAM C MEHBIIUMH PACCTOSHUSAMH U MeHee TOUHBIMHU. Mcxos U3 3T0ro,
UX MOJPAa3JeNdioT Ha YeThIpe BHJA: TOCYAApPCTBEHHBIE, CTYLICHHS, CbEMOUHBIC U CIeLHalbHBIE. | 0cynapcTBEHHbBIE
reoIe3NYeCcKre CEeTH CIy>KaT HCXOJHBIMH JJIs IOCTPOEHHS BCeX APYIMX BUAOB ceTed. Hauarmom eauHoro orcuera
TUTAHOBBIX KoopauHat B P® ciryxut neHTp Kpyrioro 3ama [TyiakoBckoit o6cepBaropuu B Cankt-IleTepOypre.
l'ocynapcTBeHHBIE IUTAHOBBIE CETH Pa3/IeIIOT Ha YETHIPE Kilacca: CeTh MEpBOTO Kacca HMEET HauBBICIIYIO TOYHOCTh U
OXBATBIBAET BCIO TEPPUTOPHIO CTPAHbI KaK €AWHOE IEJI0e; CeTh KaXJOro IMOCIEAYIOIIETo Kilacca CTPOUTCS Ha ee
OCHOBE, TaKk CeTh BTOPOTO KJlacca CTPOUTCS Ha OCHOBE IIEPBOTO, & CETh TPETHETO Kilacca — Ha OCHOBE IEPBBIX JABYX U
T.IL

Ionuconomempuss —MeTOJl CO3AaHMS ITAHOBOM TeOJE3MYECKOW OCHOBBI, MpEACTaBIsIET co0OH  cucremy
MPOKJIAJBIBAEMBIX MEXIY IMYHKTAMH TPUAHTYJSAIMH XOAOB, B KOTOPBIX H3MEPSIOTCS BCE YIJIBI IOBOPOTOB U JITTHMHBI
JIMHUIT; TPUMEHSIETCSI IIPU CheMKE 0C000 MPOTSHKEHHBIX 00BEKTOB.

Cemu czywenus CTpOAT JUIS JaNbHEHMIIEr0 YBEJIWYEHUS IUIOTHOCTH TOCYAAapCTBEHHBIX ceTei. IlmaHoBble ceTH
CTYIICHHSI TOAPA3ALSISIOT Ha 1-i 1 2-i pa3psibl.

Cvemounvle cemu — 3TO TOXKE CETH CTYIIEHHS, HO eIe ¢ 0OoJbIIel IOTHOCThI0. Ha OCHOBE TOYEK ChEeMOUYHBIX ceTel
MIPOM3BOJIAT HEMOCPEICTBEHHYIO TOMOTPa(pHUIECKYI0 ChEMKY C ITAaHOBBIM U BRICOTHBIM 00OCHOBAHUEM.

Cneyuanvuvie cemu CO3IAIOT IJISI TE€OJIE3MUECKOT0 OOECTIeUeHHs CTPOUTENBCTBA COOpYXeHHH. CTpOHUTEIBHBIMU
HOpPMaMH ¥ IIPaBMJIaMH TIPEyCMOTPEHO CO3/1aBaTh CIIENUAIBHBIE CETH C YIETOM CIIEIYIOIIEro:

il TIPOEKTHOTO M CYLIECTBYIOIIEr0 pa3MeIIeHHs 31aHIH 1 HHKCHEPHBIX CeTell Ha CTPOUTENHHON IUIOMAKE;

il obecnieyeHns] COXPaHHOCTH 3HAKOB Pa30MBOYHOI OCHOBEI;

il HCIOJIB30BAaHUS CO3/1aBaCMOH I'€0/Ie3MUECKOl pa3OMBOYHOM OCHOBBI B TIPOIECCE 3KCIUTyaTallud ITIOCTPOCHHOTO
00beKTa, ero PacIIMPeHns] U PEKOHCTPYKIIUH;

il TEOJIOTHYECKUX, TEMIEepaTYPHbIX, TUHAMUYECKUX M JPYTUX BO3IEHCTBHH B paiiOHE CTPOWUTENIECTBA, KOTOPHIE MOTYT
OKa3aTh HEOIArONMPHUATHOE BO3/ICHCTBHE HA KAYECTBO MMOCTPOCHUS Pa30MBOYHON OCHOBEI.

Pa3OuBoYHAs CeTh CTPOHUTEIHHOM IIOMIAAKN CO3AAETCS ISl BEIHOCA B HATYPY OCHOBHBIX WJIM TJIABHBIX Pa30MBOYHBIX
ocell 3MaHMA, a TaKXe NPU HEOOXOOUMOCTH IIOCTPOEHHS BHEIIHEW pa30MBOYHOM CETH 37aHMA, MPOHM3BOJCTBA
WCIIOTHUTENBHBIX CheMOK. [locTpoeHne pa30MBOYHOM OCHOBBI IJISI CTPOMTENHCTBA BEIyT METOAAMH TPHAHTYJIISAINH,
TpUIaTepaLuy, NOJUTOHOMETPHUH, T€0JI€3UUIECKUX XOJI0B U 3aCEUeK.

BHemHI010 pa3OMBOYHYIO CETh 3/IaHUS CO3AAIOT JUIS NEPEHECCHUsI B HATYPY M 3aKpEIIEHUs MPOEKTHBIX MTapaMeTpoB
3[1aHUs, IPOU3BOJICTBA JAETAJIBHBIX Pa30MBOYHBIX PabOT M UCIIONHHUTENBHBIX CheMOK. [TyHKTBI 3TOH CEeTH 3aKperuisioT
Ha MECTHOCTH IJIaBHbIE Pa30MBOYHBIC OCH M YTJIBI 3[aHUsI, 00pa30BaHHBIE TIIABHBIMH OCSIMH.

[TnaHOBYIO Pa30MBOYHYIO CETh CTPOUTENIHFHOH IJIOIIA/IKH CO3JJal0T B BHJIE KPACHBIX MJIM APYIHX JIMHUH PETYINPOBAHUS
3aCTPOMKY UM CTPOUTENILHON CETKH, KaK MpaBuio, ¢ pazmMepamu cropoH 50,100,200 M u Apyrux reo1e3n4eCKUX CETEH.
BbicoTHbIe ceTH. ['ocynapcTBEHHBIE BBHICOTHBIE CETH CO3[AaHBI UL PACIPOCTPAHEHHS IO BCEH TEPPUTOPHUU CTpPaHBI
€IMHON CHCTEMBI BBICOT. 32 HAYaJIO BHICOT MPUHSAT CPEIHUN YpOBEHb banTuiickoro Mopsi, Kak ObIJIO OTMEUYEHO paHee.
Mexny HyHKTaMH TOCYAapCTBEHHBIX BBICOTHBIX CETEl BBICOKOM TOYHOCTH Pa3MENICHBI IyHKTHI BBICOTHBIX CETEH
HIBIINX KIaccOB MEXAy IMyHKTaMH HPOKIIAIBIBAIOTCA HUBEIHPHBIC XOIbI, KOTOPBIC COCTABIAIOT BBICOTHBIC CETH.
HuBenupHble TOYKM HA3bIBAIOT PENepaMu, OHH JOBOJHHO PAaBHOMEPHO PAaCIPEZCICHBI MO BCEH TEPPUTOPHU CTPAHBI.



PaccTosHUST MEKAy HAMH IPUMEPHO 5—7 KM, a B ropomax — B 10 pa3 meHbine. Ha OCHOBE BBICOTHBIX ceTeil 1-2-ro
KJIaCCOB CO3JAal0T CETh TEXHHYECKOro Kjlacca Ul MPUKIAIHBIX Lenei crpourenscTBa. CeTn 00pa3yroT MOJIHUIOHBI C
00IMMHY TOYKaMHU MepecedeHrs IBYX WK 0oiee xomoB. Kaxaplii Xox JOKEH OMMpPaThCs HA Penepsl 6osiee BHICOKOTO
Kiacca 00OMMHM KOHI[AMHU.

3akpenyieHne reoge3n4eckKux ceTei MpPOU3BOIAT HA MECTHOCTH CIIEINAIbHBIMU 3HAKAMHU: TPYHTOBBIMHU, HACTEHHBIMH,
METANTMYECKUMH, JKeJIe300e TOHHBIMH, JIEPEBSHHBIMH.

Iocmosnnvle 3naxy 3aKperuTIOT MOJ36MHBIMU LICHTPaMH, 00€CIIEYMBAIOIIMMI COXPAHHOCTD MPOJIOIKUTEIEHOE BPEMSI.
D10 OETOHHbIE MOHOJHUTHI C HA3eMHOW METAJUIMYECKOW MapKOH B BHIE KpecTa WM TOYKU. [10JI0KEHHIO TOYKH
COOTBETCTBYIOT H3BECTHBIC KOOPAMHATHI MU OTMETKa. AHAJOIMYHO YCTPOEHbI M CTEHHBIC IOCTOSHHBIE 3HaKkH. Mx
yCTpauBalOT Ha KaImUTaJbHBIX 3JaHHSIX, OMOpax MOCTOB M T.I. [lig obOecrieueHus B3aMMHOM BUIUMOCTH COCETHHMX
3HAKOB HAa OTKPBITOM MECTHOCTH, HaJl HUMH YCTAHABJIMBAIOTCS BEXU UM MUPAMHUJBL.

To4ykM CBEMOUYHBIX M PAa3OMBOYHBIX CETCH 3aKPEIUIIIOT 6PEMEHHbIMU 3HAKAMU — IECPEBIHHBIMH WM OETOHHBIMHU
CTOJIOMKaMH, METAJUINIECKIMH IITHIPSMH.

IIpBsizka MeCTHBIX CbEMOYHBIX ceTell K IYHKTAaM TIOCYAapCTBEHHOH TIeoe3u4eCKOM CeTHOCYILECTBISETCS
MOCPEICTBOM TPOKIAAKH TEOJOIMTHBIX XOJOB, MEXAY IIyHKTaMH TrocyaapcTBeHHoicetd. Ilo Tumy chemMo4HOro
000CHOBaHMS TAKHE XOABI MOTYT OBITh: Pa3OMKHYTHIMHU IIOJIMTOHAMH M COMKHYTBHIMH IIOJUTOHAMHM, AJSI KOHTPOJIA
U3MEpPEHUil B TEOHONUTHBIX MPUBA30YHBIX XOJaX MPOKIAJBIBAIOT €lle U AuaroHaiabHbIN xo7. KoopamHatel BeplIuH
MOJIMTOHA BBIYHMCIISIOT UCXOMAS U3 U3BECTHBIX KOOPAUHAT TOUYEK FOCYJapCTBEHHOM CeTH, BXOASIIHX B IOJIUTOH.

IIpu BBICOTHON NpUBS3KE MPOKJIAABIBAIOTCS HHUBEIUPHBbIC NPHUBSI30YHBIC XOIBI OT pemepa 10 BPEMEHHOIO IyHKTA,
OTMETKY KOTOPOT'0O HaJo onpeaenuTs. HuBenupHele MpUBA309YHbBIC XOAbI TOJKHBI OIMPAThCs Ha BAa W3BECTHHIX perepa,
7100 MOTYT OBITh BUCSIYMMHU — NPOJIOKEHHBIMHU K OJTHOMY perepy B IIPSIMOM M 0OpAaTHOM HaIlpaBJICHHSX.
Tonoepaghuueckas cvemrxa — 3TO KOMIUIEKC T€OJE3MYECKUX PA0OT, BBHIMOJHIEMBIX HA MECTHOCTH JISI COCTABIICHHMS
TororpauIecKnX KapT U IJIaHOB. B HH)KEHEPHOH re0/1e31H BHIOIHAIOT B OCHOBHOM KPYITHOMACIITaOHBIE CHEMKH.
CbeMKe TMO/UIeKAaT BCE OOBEKTHI M 3JIEMEHTHI CHUTYallMH, CYNIECTBYIOIINE MOCTPOMKH, TOJ3EMHBIE M Ha3eMHBIC
KOMMYHHUKaIUH U penbed MECTHOCTH.

Touku, onpenensomye Ha IUIAHE MTOJOXKEHNE 0OBEKTOB MECTHOCTH, Pa3ZeisIIOT Ha TBEpble M HETBepAble. TBepAbIMU
CUHUTAIOTCS KOHTYPBI COOPY>KEHUII, IMOCCEHHBIE U JKENE3HbIE TOPOTH, MOCTBI U T.II., HETBEPABIMU — KOHTYPBI HOJEH,
JIECOB, JIyTOB U T.N. Ha muiaHel Ha HOCAT MOJIOKEHHE TOYEK IOCYJAPCTBEHHBIX I'€OAE3MUYECKHX CETEH M TeX TOYEK, C
KOTOPBIX TPOU3BOJMIIACH CheMKa. Ha crieruann3npoBaHHbIX MJIaHaX HAHOCSTCS CIELHaIbHbIe O0BEKTHI, JJISi KOTOPBIX
MPOBOJUTCS CheMKa. Ha cXeMbl KOMMYHHUKAIMI 1 KBapTAJIOB TOPOJICKON 3aCTPOWKH HE 00513aTeJIbHO HAHOCUTH pebed,
BO3MOXKHO HECTaH/IapTHOE ceueHHe penbeda 1 NPUMEHEHNE YCIOBHBIX OTMETOK BBICOT.

Tonorpaduyeckyto chbeMKy BBIIOJNHSIOT C TOUYEK MECTHOCTH, IOJIOKEHHE KOTOPBIX B IPHHATON CHCTEME KOOPIMHAT
M3BeCTHO. TaKUMHU TOUKAaMU CIIy>KaT ITyHKTHI OMOPHBIX TOCYAAPCTBEHHBIX CETEeH, €ClIM UX KOJHMYECTBAa HENOCTATOYHO,
reo/ie3nuecKas OCHOBA CIYIIAETCsl CheMOYHBIM 000CHOBAHNEM M OCYILIECTBIISCTCS IPUBS3KA.

[Ipn mocTpoeHNHn CheMOYHOTO OOOCHOBAHMS OJHOBPEMEHHO OIPEAEIAIOT IOJIOKEHHE TOYEK B IUIAaHE W IO BBHICOTE.
[TraHOBOE TOJIO’KEHHNE TOYEK CHEMOYHOTO OOOCHOBAHUSI OIPENEISIOT MPOKIAIKON TEOJOMUTHBIX U TAXEOMETPUIECKIX
XOJIOB, @ OTMETKHU TOYEK ONPEAEIAIOT TeOMETPUUECKUM UIIA TPUTOHOMETPHUUECKUM HUBEIHPOBAHHEM.

JUTMHBI TEOJJONMUTHBIX XOJI0B 3aBUCST OT Tpedyemoro macirtaba, Tak B Macmrade 1:500 anuHa He TOIKHA MPEBBIIATH
0,8 kM Ha 3acTpoeHHOU TeppuTopun U 6,0 KM Ha OTKpPBITOH MecTHOCTH. CTOpOHA X0/1a TOJDKHEI OBITE He Oornee 350 M u
He MeHee 20 M. OTHOcHTENBbHAS JIMHEWHAs HeBsI3Ka He JojbkHa mpessimarth 1:2000. PacxokaeHne 3HaYeHUN yTIoB B
nojynpuemMax jgomnyckaercs He Oosee 0,8 MuHyr. J[nMHBI JUHMHA W3MEPSIOT ABaXIbl B NPSIMOM M OOpaTHOM
HaIpaBJICHUSX.

AHATUTHYECKUI MeTOJ ChbeMKH — 3TO METOJ TOPU30HTAJIBHOH IIAHOBON CHEMKH, KOTOPasl BBIMOJHIETCS C JHHUN H
TOUYEK ONMHMCAHHOTO PaHee TEOJOJIUTHOTrO XoJa. Takoi METOA CheMKH HMPOM3BOIHUTCS OJHOBPEMEHHO C TE€OJOJUTHBIM
xonoMm. Cobemke mojuiexar dacajpl 37aHUW, CUTyalusl MPOE3/IOB, 3aCTpoOiika, 0JaroycTpoWCTBO, BOJOTOKH M T.II.
00beKThl. Pe3ynbpTaThl CheMKH OTOOpaXalOT HA CXEMaTHYECKOM depTexxe — abpuce. Ha HeM IOKa3bIBalOT TOUYKH
TEOJOIUTHBIX CTAHIMH, JIETKUMH JTHHUSMH — U3MEPSAEMBIE YIIIbl U PACCTOSHUS, MOTYYEHHYIO CUTYalUI0 — TOJICTBHIMH
muHUSIMA. CBEMKY BBITTOJHSIOT Pa3HBIMU CIIoco0aMu:

il cnocob nepnenouxyisApo6 COCTOUT B CIIEIYIOIIEM: Ha TOKaX B CTBOPE TEOAOJUTHOTO XOJa, HMEIOUINX IPOMEPEHHOE
paccTosiHE OT CTaHIMU NMPUOOpa, OTKIIABIBAIOT IIPSIMOM YToJl HOCPEICTBOM «IPEUECKOT0» TPEYTOJIbHUKA U MO 3TUM
NPSIMBIM YTJIOM OIIPEAENIAIOT PACCTOSIHUE JI0 MHTEepecyrouiero oobekra. [Ipu cheMke MoJb3yIoTcsl CTaIbHOW JIEHTOH,
OCYILECTBJISIS ABYKPATHBIA TIPOMEP.

i cnocob nunelinvix 3aceyex aHAJOTHYEH MIEPBOMY, HO TOJIOKEHHE OOBEKTa OMPEACISIOT JTMHEHHBIMU MPOMEPaMHU 13
JIBYX TOYEK CTBOPA TEOJOJIUTHOIO X0/1a TaK, YTOOBI 0OBEKT HAXOANJICS B BEPIINHE PaBHOOSAPEHHOTO TPEYTOJIbHHKA.

i cnocobom yenoeoii 3aceyku MOKET OBITH BBINIOJHEHAa ChEMKAa HEIOCTYIHOTO O0BEKTa, IMyTeM H3MEpeHHs yriia
HaIpaBJIEHHUs Ha 3TOT 00BEKT C ABYX TOYEK CTBOPA TEOIOIUTHOTO XOa;

il cnocob noaapuvix Koopounam — IPUMEHSIOT JJISl CHATHS TPYNIIBI 0OBEKTOB, TPHU ITOM M3MEPSAETCS] TOPU3OHTAIBHBIN
YroJ Aisl KaKA0ro oObeKTa M TajJbHOMEPHOE PACCTOSIHME JI0 HEro; MOJIOCOM SIBIISIETCSI CTAHLMS TEOJOJHTa, a HYJIb
TOPU30HTAIILHOTO KPyra COBMEIIAETCS ¢ HANpaBJIEHHEM Ha CIETYIOUIYI0 CTAHIUIO TEOA0JIUTHOTO X0/1a.

PesynbraThl MONEBBIX HM3MEPEHHH, COCTaBIEHHBIE B BHAe alpuca, HCHOJB3YIOT ISl BbIUCPUYMBAHUS IUIAHA B
KamepalibHOH 00paboTke. Ha ruiaHmere npeaBapuTenbHO HAHOCAT KOOPAWHATHYIO CETKY W BBIYHCIICHHBIE KOOPJHHATHI
BEPIIMH BCET0 3aMKHYTOTO TEOAOJHMTHOTrO Xoxa. IIpu mocTpoeHuM IIaHa MCMONB3YIOT NMPOMEpHI, JaHHbIE B abpuce,
MIPUYEM BBHITTOJHSIOT T€ JK€ TIOCTPOCHUS, YTO M IIPH MOJIEBBIX N3MEPEHUSX.

st BBICOTHOTO OOOCHOBaHMS HCIIONB3YIOT KONHUIO INIAHOBOTO 00OCHOBaHWA. HuBenmpoBaHme BeIyT IO TOYKaM
TEOJIOJIUTHOTO X0J1a, HO pe pexe, dem depe3 20 M st macmraba 1:500, onmpenessitoT BBICOTHI CheMOYHBIX TOYEK, a
3aTeM IPOKJIA/BIBAIOT HEOOXOAMMbIE HUBEIUPHBIC XObI C TTONEPEIHUKAMU OIS ICTANBHOTO BBIYEPUMBAHUS peibeda
TEPPUTOPUHN U3BICKAHUH.



Taxeomerpuueckass CheMKa — OCHOBHOW BHJ CBEMKH MJIsI CO3JaHMS IIAHOB HEOOJBIIMX HE3aCTPOCHHBIX H
MaJl03aCTPOEHHBIX YYacTKOB, @ TaKXK€ Y3KHX II0JIOC MECTHOCTH BIOJIb JIMHMH OyIOyImIMX JIMHEHHBIX 00BEkTOB. C
MOSIBJICHUEM TaxXxeOMETPOB-aBTOMATOB 3TOT CIOCOO CHEMKH CTAHOBUTCS OCHOBHBIM JUIS 3HAYMTEIIBHBIX TEPPHUTOPHH,
0COOCHHO [UIsl MOTy4eHHs OU(POBBIX MoJeNed MecTHOCTH. IIpm TaxeoMeTpH4ecKod CHhEMKE CHTYalHi0 M penbed
CHMMAIOT OJHOBPEMEHHO, HO B OTJIHYHE OT MEH3YNbHOH CBEMKH, IUIAaH MECTHOCTH BBIYEPUMBAIOT B KaMEpaJbHBIX
YCIOBHSAX MO pe3yJbTaTaM MOJIEBBIX U3MEPEHHUI.

CbeMKy IPOM3BOAT C MCXOAHBIX TOYEK: ITYHKTOB JIFOOBIX OMOPHBIX M ChEMOYHBIX I'€0JIE3NYECKUX CEeTeH, CO3aHHbBIX
Ha OCHOBE TEOJOJINTHO-HUBEIHPHBIX XOMOB, KOTJAA OTMETKH TOYEK OINpeesIeHbl TeOMETPUUECKUM HUBEIUPOBAHHUEM.
Ho B GoipUIMHCTBE CitydaeB /I ChEMKH IIPOKJIAJIBIBAIOT TAXCOMETPUYECKHE XOZbI, B KOTOPBIX BCE DJIEMEHTHI X0Ja
OIpeNeNA0oT TEOAOIUTOM MU TAXEOMETPOM-aBTOMATOM.

TaxeoMeTrpuueckas CbeMKa TEOA0JIUTOM BEIETCS 110 IPUHIUITY TPUTOHOMETPHUUECKOTO HUBEIUPOBAHHUS.

Ilopsiook pabom HA CTaHIMU C TEOJIOIUTOM clexyrommid. TeonoauT NpUBOAAT B pabodee MONIOKEHUE, NEHTPHPYIOT,
HUBEIMPYIOT M CHayajla MpPOM3BOAAT W3MEPCHHMS, KacarolmIUecsl IPOJODKCHHS CBEMOYHOTO XOZa; BH3HPYIOT
MPEABIAYIIYI0 U TOCIEIYIONIyI0 OT CTAaHIUHM TOYKM XO/a, YCTAHOBHB HA HUX OOBIYHBIC HUBEIHPHBIC PEHKH; OJXHUM
MIOJTHBIM TIPHEMOM H3MEPSIOT TOPU30HTAIBHBIN Yrol X0/1a; 3aTeM HU3MEPSIOT BEPTUKAIBHBIC YIIIBI HA CMEXHBIC TOUKH
XOZa TPH IBYX MOJOKEHHUAX KPyTra; ONPEIEISIOT JaIbHOMEPHBIE PACCTOSHUS A0 CMEXHBIX TOYEK M BBICOTY HpHOOpa.
Janee npuctynaroT cOOCTBEHHO K ChEMKE CUTYallMH U peiibeda B MOJIAPHOH cucremMe KoopanHaT. OpHEeHTHPYIOT HYJIb
aJIM/1a/1bl, COBMEILICHHBIN C HyJIeM JTUMOa Ha MpeAbIIYyIIyI0 TOUKY X0Ja, JTUMO 3aKperuIsioT, 3aTeM, OTKPENUB anuaany,
TpyOy HABOIST HAa CHMMacMble TOYKH, ONPEIEISIOT Ha HUX T'OPU3OHTAJIBHBIA Yrojl, JAaJbHOMEPHOE pPAcCTOSHHE U
BEPTHKAJIbHBIA YIOJl IIPH HAaBEJCHUHM Ha BBICOTY PEHKH, paBHYIO BbICOTE NpHOOpa Ha cTaHIMHU. TpyOy HaBOIST Ha
CJIE/IyOLIHE TIMKETHI TOJIBKO BpallleHneM anuaaabl. Toukn BU3MPOBaHUS BHIOMPAIOT aHAIOTUYHO MEH3YJIbHOH CheMKe.
B mporecce cheMKM Ha KaxJOW CTaHIMU COCTaBiAOT abpuc. Ha HeM mMoka3pIBaloT MOJIOXKEHHE CTaHLUI Xona,
HalpaBJeHUE Ha MPEIBIAYIIYI0 U MOCIEAYIONIYI0 TOUKH, PACIIONOXKEHHE BCEX CHUMAEMBIX ITHKETOB C MX HOMEPAaMH,
MPUMEPHBIN pesibed) MECTHOCTH M CUTYaIHIO. Pe3ynbTaThl ChEMKH 3aHOCST B )KypHAIL.

Oo0padoTka pe3yIbTATOB TaXeOMeTPHUYECKOH ChbeMKH BBIIOIHIETCA B TAKOH MOCIEI0BATEIbHOCTH :

1). 3anonHsACTCS MONICBOM )KYpHAIT; BBEPXY 3amuchiBatoTcs 3HadeHns MO, Her, A.

2). BopruucnsroTcsi 3Ha4EHUsI BEPTHUKAJIbHBIX YIJIOB JUIS BCEX TOUYCK BH3MpoBaHusA ¢ ydetom MO mo dopmyne n
3aIMCHIBAIOTCA B CTOJOCI 6:

u=KJ-MO,

rzie u — BepTuKanbHbIi yroi, KJI — cHATHINH OTCUeT BepTUKAIBHOTO yIIa.

I[Tpu oTcuerax Ha MOHMKEHHE penbeda HaJJ0 pPACCUUTHIBATh BEPTHKAJIbHBIC YIJIbI 110 (hopMyJie:

u = KJI - MO - 3600.

3) IIpeBblleHne Kax0i TOYKM BU3UPOBAHUS HaJl CTAHLIUEH ONpeesstoTes mo (GopMyJie U 3amnchiBaeTcst B crouoer 7.
hi = di tg ui; [1],;

rze di — TanbHOMEpHOE pacCcTOSHUE, M, Ul - BEPTHKAIBHBII yroi, Tpajl. MHH.

4). OT™MeTKa KakJJOH TOYKH BEIYUCIIAETCS MO hopMyIe:

Hi = Her % hi,

5). OTMETKH BBIITUCHIBAIOTCS W3 JKypHaja Ha CXEMY, BBIUEPUCHHYIO B IOJSIPHOW CHCTEME KOOPIMHAT, U MEXIY
OTMETKaMH, ITyTeM HHTEPIOJIMPOBAHUS 110 CTOPOHAM MHOTOYTOJIFHUKOB, IPOBOJSATCS ropu3oHTanu. [IpmHImn
MOCTPOEHHSI M MHTEPIIOJISALUH [TOKa3aH Ha puc. 24.

Odghopmnenue nnana monozpaguyeckoii cbemku BEISTCS B IIOCIEA0BATENbHOCTH, IPUBEIICHHOH nanee.

1) B nentpe mucta gopmara A — 4 craButcs craHima. CeBepHOE HaNpaBiCHHE TPATUIMOHHO BBIOMpAaETCs BIOJIb
JUIMHHON CTOPOHBI (opmaTra — BBepX. OT CEBEpHOr0 HANpaBIEHUs, NMPOBEICHHOTO 4Yepe3 CTAHIUIO OTKJIAIbIBAETCS
TOPU30HTANIGHBIM YTOJd, paBHBIA 3aJaHHOMY a3umyTty — 9310 Oasuc I[-II.. Ot O6asuca I[-II oTkmagpiBarOTCS
MOCJIEIOBATEIEHO TOPHU30HTAJIBHBIE YTJIbI, MOJTYYEHHBIE B PE3yJbTaTeé ChEMKH. a Ha KOHI[AX Jyded 3THX YIJIOB —
paccTosiHME 1O COOTBETCTBYIOIIMX TOUEK BU3MPOBAHNUS B MacuITade IiaHa.

3). Toukn BH3MPOBAHUS MOJIHCHIBAIOTCS MX HOMEPOM M OTMETKOW TOYKH, 3aT€M COEIMHSIOTCS JOMAaHHOH JIMHNEH B
BHUJI€ KOHIIEHTPHUYECKUX MHOTOYTOJIbHUKOB.

4). Mexay TOYKaMH BH3MPOBAaHHS BEICTCS HHTEPIOJLMS HM3BECTHBIMH CHOCOOAMH W TMPOBOIATCS TOPH3OHTAIH.
Hanpumep: aHaIMTHYECKUM CHOCOOOM, IPH KOTOPOM pacdyeT MOXKHO BecTd 1o (opmyiie. PaccrosHue, Ha KOTOpOM
MpOWAET NCKOMAasi TOPU30HTAIIb OT OIpeeTIeHHOM ToukH ¢ oTMeTKoi Hi paBHO X cMm.:

L

)
Hi-Hi+1
rae X — pacCTOSIHUE B, HA KOTOPOM MPOMIET TOPU30OHTANB ¢ 11esioi oTMeTkoi HO oT Touku Bu3upoBaHus ¢ oTMeTKoi Hi
L — pacctosHme Mexay TOYKamMH BH3WpoBaHMS ¢ oTMeTkamu Hi m Hit+l Mexmay KOTOpPBIMH Hag0 TPOBECTH
TOPU30HTAb.

5). JIuanM moCTpOEHMs YAAIAIOTCS C YepTeka. TyIIbio BEIPHCOBBIBAIOTCS TOPU3OHTAIH. Uepe3 CTaHIUIO 0053aTeIbHO
JIOJDKHA MPONTH TOPU3OHTANb C OTMETKOM CTaHIMU. B HEKOTOPBIX ciydasx JONMyCTUMa HHTEPHOJALUS IO JIydyaMm
HOJISIPHOW CHCTEMBI KOOPJIUHAT MEKAY TOUKOI BU3UPOBAHUS U CTAHLUCH.

Tabsmua 2. XKypHas TaxeoMeTpHUIecKoil CheMKH

Jata ®amummst OT1merka cranuuu 57 m; Azumyt 57 0
Crannus MO= (.18 mun Beicora npudopa

Ne Touek | Orcuersl Beptu- IIpeBbl- | Ot™merku | Ilpumeuanue
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susupoBanus | Ilo ITo Ilo KaJIbHBIN | IIEHHE | TOuek
JaTbHOMEpY | Topm3oH- | BepTHKaIbHOMY | yrom H=d tg | Busupo-
D, m tanbHOMY | Kpyry KJI, rpax, | u=KJI- u BaHUs

KpyTYy, MHH MO

rpam,

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 HaHOCHTCSI aOpHC B YCIOBHBIX 3HAKaX TYIIBIO W TaXCOMETpUYecKas ChbeMKa oopmisiercs mo obpasmy,
MIPUBEICHHOMY Ha puc. 25.
Tadauna 16. )KypHaJ TaxeoMeTpUYeCKOil CheMKH

Jara Gamumus OTMeTKa CTAaHIMU A3UMYT
Cranunuss MO= Bricora mpubopa
Ne Touek | OTcueTsl Bepru- IIpeBrl- | Ot™meTtku | [Ipumeuanue
BH3HPOBAHUA [~ o o KaJIbHBIH H.IEHI/I@ TOYEK
yron H=d tg | Busupo-
JIIbHOMEPY | TOPH30H- | BEPTHKAIBHOMY | 1\ pory u BAHHS
D, M tanpHOMY | Kpyry KJI, rpazn, MO
KpYTY, MHH
rpap,
MUH.
1 2 3 4 5 6 7 8

O0pa0doTka TaxeoMeTPpUUYeCKOl CheMKH NpPUH MNOMOINM TEPCOHAJBHOrO0 KOMIbIOTEpa ¢ NPOrpaMMHBIM
npuaoxenuem Excel

AHaJIOTHYHO YKa3aHHBIM paHee MpHeMaM CO3JaHHs IPOTPaMMBI IS PACYETOB TEOMOJUTHOTO XOJAa, MOXKHO
MOJATOTOBUTH JJIEKTPOHHYIO TAaONHMIly AJS pacueTOB MPEBBIIICHHH M OTMETOK MO PE3yJlbTaTaM TaXeoMETPHUUECKOH
CBEMKH. {7151 3TOro He0OXOIMMO BBITIOJIHUTH B ITOCIIEIOBATEIBHOCTH BCE IEHCTBHSA MO CO3AaHUIO 3ar0JIOBKA TaOJIUIIB U
3aroJIOBKOB CTOJIOLIOB, T.€. CAEIATh «IIANKy» Tabuuupl. Jlanee, aHaIOTMYHO CKa3aHHOMY, BBECTH JaHHBIE OTCUETOB IO
BEPTUKAIBHOMY KPYTy

K coxanenuto, a5eKTpoHHas TabnuIa He MO3BOJISIET PACCUNTHIBATH TPAayCHbIE Mephl yrioB. [1oaToMy Bce BBIUMCICHNUS
clefyeT BBINOIHATH B paauaHax. J{is nepecyera yrioB BEpTUKAIbHOIO KPyra B pajuaHbl CIEAYET OCTaBUTh Kypcop B
BEPXHIOI0 CTPOKY CTOJIOLla C OTCUETaMH 110 BEPTHKAJIBHOMY KpPYr'y W 3aaaTh: = PajnuaH, BBIIEIHTh MBIIIBIO BECh
cTosiOel] M JlaTh KOMaH/Iy «3alloJIHUTh BHH3», TOT/Ia BCE OTCYETHl OyIyT HepeBeneHsl B paauaHbl. [locie sToro B
cToJIO el «IIPUMEYaHHs» BBECTH 3HAUEHHE MECTa HYJIs, IIepeBeIeHHOE B PaJaHbl TaK Xke, IIEPEBECTH Kypcop B cToJ0e
«MUHYC MECTH HYJIS» U BBITOJHUTH KoMaHy: = F10 -I$11, BIgenuTh CTONOCI MBILIBIO U «3aMOJHUTH BHU3Y», TOT/IA OT
BCeX OTCYETOB OyneT oTHATO 3HaueHne MO 1 cTOonOeI 3amoJIHUTCS yIiIaMy HaKJIOHA Ha TOYKHA BU3WPOBAHMA, T.€. OyieT
peann3oBaHa pacdeTHas popMyIa:

u=KJ-MO,

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

Tadanna3. BapuaHThl TaxeoMeTPHYECKOI CheMKH

Ne OtcueTsl Bapuant | Mecro | Otmerka | Asumyr,
TOYCK ITo Ilo [To BepTuKabLHOMY HYJIA cTaHuuu, | rpan.,
BU3UPO- | IaJbHO- | TOPH3OHTAIEHOMY | KpYyTy, Ipaj., MUH. MO, M MUH.
BaHUs Mmepy, M | kpyry, rpaf., rpan.,

MMH. Bap. Bap. MMH.

1 2

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
[IpeBbllicHIE KaXI0M TOYKH BU3MPOBAHUS HAJl CTAHIHEH OMPEICIIAIOTCS M0 GOpMYyJIe U 3alUChIBaeTCs B CTONOEI 7.
hi = di tg ui,

rae di — nansHOMEpHOE paccTosHUE, M, Ui - BepTHKAIBHBII yroJl, paJnaHsbl.

Jlis BeIUHMCICHUN IO POpPMYIie HEOOXOIUMO TIOCTaBUTh KypCOp B MEpBYIO cTpoKy crondua G u 3amath: = B10*TAN,
BBIJICTIUThH BECh CTOJIOCI M «3aIOJHUTh BHU3», TOT/IA CTOJIOEI 3aI0THUTCS 3HAYSHUSIMU TTPEBBILICHUH.

OTMeTKa Ka)XJ0M TOYKH BEIMHCIIAETCA I0 (hopmye:

Hi = Her + hi,,

rae Hi - oTMeTka kaX 101 TOYKH BU3HPOBAHUS, M;

Her - n3BecTHas mociie MpUBSA3KKA OTMETKA CTaHINH, M.

Jln1s BBIYMCIICHHUS OTMETOK HaJl0 B CTOJIOIE «IIPUMEYaHHSI» 3a/1aTh OTMETKY CTaHIIMU B (PUKCHPOBAHHOW SUEHKeE, 3aTeM
MEepeBECTH Kypcop B CTONOCI «OTMETKM» M B IMEPBOW CTpOKe HamucaTh komauay: = 1$17 — H10, Beigenutsh Bech
CTOJIOCI] U «3aMOJIHUTh BHU3Y», TOI/Ia BCE OTMETKU TOUYEK BU3MPOBAHUS OYyT BBIYHCICHBI.

OTMETKH BBINUCHIBAIOTCS U3 KypHajla Ha CXEMY, BBIYEPUEHHYIO B IOJSIPHON CHCTEMe KOOPAMHAT, U MEKAY OTMETKaMU,
IIyTeM MHTEPIIOIMPOBAHUS TI0 CTOPOHAM MHOTOYTOJIbHUKOB, ITPOBOAATCS] TOPU3OHTAIIH.

Men3yJibHAsA cheMKa M NPUOOPHI A5 ee BbINOJIHeHus. [Ipi MEH3yIbHOI CheMKe BBIYEPUHMBAHHE IJIAHA MECTHOCTH
BEZIETCS] HETIOCPEICTBEHHO B MOJIEBBIX YCIOBHAX B ITPOIECCE CHEMKH.

[IpuHIMT cheMKH COCTOMT B cienytomeM. Eciam Touka O miaHmera ycTaHOBIEHa HAJ TOYKOH O MECTHOCTH M IUTAHIIET
NPUBEJICH B TOPHU3OHTAIBHOE IIOJIOXKEHHE, TO CIebl BOOOPaXaeMbIX OTBECHBIX IUIOCKOCTEH, MPOXOIAIINX dYepes3
ctopousl O4 un OB ¢ BepxHEH IUIOCKOCTHIO TUIAHIIIETa 00pa3yroT npoeknuto Oab yrna O4bvectHocTH. 111 OTyYeHUS
Ha IUIAHIIETe TOPWU3OHTANBHBIX Mpoekiuid Oa u 06 B TyHKTaX A v b yCTaHOBICHBI PEWKH, HAIpaBICHUS Ha HHUX
orpezieNsieTcsl ¢ TOMOIIBIO Kunpezes, OH ke MOKAKET NaJbHOMEPHOE PACCTOSIHHE 10 3TUX TOYEK M IIPEBBINICHUE
MOBEPXHOCTH B MECTAX PEEUHBIX TOUEK HaJl TOPU30HTOM MpHOOpa.

Kunperenem 6e3 cI0KHBIX BEIYUCICHHH ONPeeNIi0T TOPU30HTAIBHbBIE PACCTOSHUS U ITPEBBIILICHHS.

Tounocts m3mepenuii kunpereiaem KH xapaktepusyercs cieIylonMIMHA CPEIHUMH KBaPaTHUECKUMHU HOTPEIIHOCTAMHI
U3MEpEHU:

ipaccrosaumii: Ha 100 — 20 cm;

iinpessiennii: Ha 100 M — o1 3 10 15 cM B 3aBHCHMOCTH OT BEJTMUMHBI yIJIa HAKIIOHA;

iBEpTHKAILHOTO yTJIa OTHUM TipreMoM — 45 cexk.

CHSTHE OTCYETOB II0 KHIIPEreii0 MPOM3BOJIUTCSA II0 WHCTPYKIMH, INpuiaraemoil k mnpubopy. Kunperems KH-K
ornuuaetcs oT kumperens KH nump HaauumeM onNTHYECKOro KOMIIEHCATOpa Al aBTOMAaTUYECKOH YCTaHOBKU JIMHUH
BU3UPOBAHHS B TOPU30HTAIILHOE ITOJIOXKEHHE C MOrPemHOCTEI0 10 MUH., TOTPENIHOCTHI0 CAMOYCTaHOBKH — 5 cek.
Iopsoox menzynvroil cvemku. Ilepen cbeMKOI FOTOBAT IJIAHIIET, Pa30MBAIOT HA HEM KOOPJIMHATHYIO CETKY KBa/IpaToOB
co cropoHOi 10 cM, HAHOCAT ITYHKTHI T'€OAE3WYECKOr0 U CheMOYHOro oOocHoBaHMH. Ha ka0l cTaHIMM MEH3YIy
HEHTPHPYIOT, HUBEIHPYIOT U OPHEHTHPYIOT 10 HANpPABIICHUIO Ha Ooyiee yHaJeHHBIE ITyHKTHI OMOPHOM CETH, KpoMme
3TOTO OMPEAEIISIIOT BEICOTY IIpubopa.

CbeMouHbIe pabOThl BBHITIOIHIIOT C IYHKTOB OMOPHOM CETH, CHEMOYHOTO OOOCHOBAaHMS, a TaKXKe COOCTBEHHBIX
CHEMOYHBIX TOYEK TOJSIPHBIM cIOcOOOM. Penbed W cuTyannio CHUMAOT OJHOBPEMEHHO. BU3upoBaHHE Ha PEEUHYIO
TOYKY MPOU3BOASAT Ha BBICOTY, PABHYIO BBICOTE PHUOOPA HA CTAaHIIMH. | OpH30HTAIBHBIE PACCTOSHUS 0 PEEYHBIX TOUEK
OTpeNeNdoT 10 JANbHOMEPHOH JauarpaMMe KHIperens W cpasy Ke, MOJb3YysICh IONEepPEeYHBIM MAacIITadoM,
OTKJIAJIBIBAIOT WX Ha IutaHmere. OTMETKM pEeyHbIX TOYEK MOJIy4aroT, 3Has BBICOTY NMpPUOOpa M OTMETKY CTaHIUH,
onpeziessiss NPEBBILICHHS I10 BBICOTHOW amarpamme kumperens. Kumperenb paboTaeT Kak HHUBEIHp, HO JaeT
BO3MOYHOCTb OTJIOXKHUTH TOPU30HTAIBHBIN yroJl Ha IUIAHIIETE, 3aMEHsIsl TEOJOJIHT.

Bo BpeMsi cheMKH BeyT JKypHall PEEUHBIX TOYEK, JMOO IOJIHMCHIBAIOT HOMEpa TOYEK M NPEBBILCHUS Cpa3y Ha
IUTIAHILIETE.

Tabmnmua 4. XKypHan MeH3yIbHOH ChbeMKHU



Kunperens Cranuus Bricora nmpubopa

Jara OtMmeTKa
Ucnonmaurens CTaHIIUH
Ne Touek paccTosiHus Kh npeBbILIEHUsI OTMeTKa OonucaHue TOYKH

[lnan cHMMaeMoOro y4acTka BBIUEPUMBAIOT B II0JIe B Nporecce cheMKH. CHHMMas 4YeTKHEe KOHTYPBI, ONPENCIIoT MX
YIIIBI, KOTOPBIE 3aTEM COCAMHSIOT JMHUAMH. [Ipu 00Xo1e KOHTypa peiiKy ycTaHaBIMBaIOT BO Beex yriax. [Ipu chemke
JIOPOT MHKETHI OEpyT 110 OTHON CTOPOHE JAOPOTH, U3MEPSIOT €€ IMPHHY U HAHOCT NapajulebHO BTOPYIO CTOpoHy. [Ipu
CheMKe penbeda OepyT TOYKH MO JTMHUM BOAOPA3AEIOB U TajlbBeroB. J{Js 3TOro 6epyT OTMETKH BEPLIMH U MOJHOKHUH
XOJIMOB, YCTBEB JIOLIMH M APYrHe XapakKTepHbIE TOYKU, MEXKIY KOTOPHIMH MOXXHO HHTEpPIOJIMPOBATH TOPH3OHTAIIH.
OO0s13aTeNIbHO ONPENEIISTIOT OTMETKH IUIOTHH, 1aM0, KaHAJIOB, KOJIOJIEB U APYTHX OOBEKTOB CHTYallMH. Ype3bl BOJbI
PEK, KaHAJIOB U BOJOEMOB C JaTON UX ONpPEAE/ICHUS HAHOCAT Ha IJIaH C PacCTOSIHUEM B 15 cm.

Ilopaook evinonnenus padomol:

* BBIIIOJIHUTH IDIAHOBYIO CHEMKY TEOIOJIUTOM aHATUTUISCKAM METOJIOM M COCTAaBUTH ITOJIEBOM abpHcC.

BEITIOJIHUTHh TONOTPaQHUECKyI0 CBEMKY TOTO JXK€ O0BEKTa KHIperejieM C 3allojIHeHHEM IMOJIEBOTO JKypHala IIo
oOpasmy Tabn. 19, BBUEPTHTH MOJEBYIO CXEMY W CPaBHHATh MOJIYYCHHYIO CXeMy C aOpHCOM TEOMOIUTHOI
AHATUTUYECKON CHEMKHU;

* [0 BapuaHTy, Ha3HAYCHHOMY IperojiaBaTesieM cleaTh 00paboTKy TaxeoOMETPUYEeCKOW ChEMKH W BBIYEPTUTH ILUIaH
MECTHOCTHU B T'OPU3OHTAIAX

BBIMOJIHUTh 00pabOTKY JaHHBIX TaXEOMETPHYCCKOH CHhEMKH Ha IEPCOHATBHOM KOMITBIOTEPE B IPOTPAMMHOM

npuioxenuu Excel, 1yt 3Toro cosmate Tabdsuily mo odpasiry Taoi. 4.

2.5 Pacckasats o xnaccudukarmu [IMM

2.6 Jatp pacmmdpoBKy HOHATHHA :

- Hudposas kapra (LIK);

- DnexrponHas kapra (IK);

- TpexmepHast 2IeKTpOHHAs MOJIEb MECTHOCTH
2.7 OTBETUTH Ha CJIEAYIOIINE BOIPOCHL:

-Uro Ha3bIBarOT 1M(POBOM MOJIENIBI0 MECTHOCTH?
- Kakue nannsie Bkarovaer B ce0s [IMM?

- C IOMOIIBIO KaKUX MPOTPAMMHBIX CpeACTB co3aatoT [IMM?
- Kakas [[MM Ha3biBaeTCs perynsipHoOit?

- Kakas [[MM Ha3biBaeTcs HEPETYIIPHON?

- Kakas [[MM Ha3bIBaeTCs CTPYKTYPHOU?

3.JIuteparypa
OcHOBHas:

1. Cwmanes, B. . T'eome3ust ¢ ocHoBaMu KapTorpaduu U KapTorpaduuecKkoro 4epueHust . yaeOHoe mocoodue s
cpentero mpodeccronaabHoro obpaszosanus / B. . Cmane. — Mocksa : Usnarensctso FOpaiit, 2022. —
189 c. — ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Maxkapos, K. H. MmxeHepHas reopes3us: YIeOHHK Ul CpelHEro mpodeccnoHanbHOro odpasosanus / K. H.
MaxkapoB. — 2-e u3f., uctp. u norn. — Mocksa : UznatensctBo HOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

3. Boctpoknytos, A. JI. OcHoBBI Tomorpaduu : y4eOHUK Uil CpeaHero npodeccnoHaibsHOTO 00pa3zoBanus / A.
JI. BoctpoknyTos, B. H. Cynpyn, I'. B. llleBuenko ; noz obmeit penakuueit A. JI. BoctpoknyroBa. — MockBa

UznarensctBo IOpaiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekct : 93neKTpOHHbIH //
O6pasosarensHas wiardopma FOpaiir [caiir]. — 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 XKypnan «I'eone3us u kaprorpadus» http://geocartography.ru

Cemunapckoe 3ausitue Ne 1.4 (8 yacos)
Tema: «I3MepeHHe rOPU30HTANBHBIX YI10B. TeomoauTb»

1.Bonpochl 3aHATHS


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

1.1 TlpuHIMn u3MepeHus TOPU3OHTATBLHOTO yTia
1.2. TeomoauT, €ro COCTaBHBIE YaCTH

1.3 Kiaccudukarys Te0107IUTOB

1.4. OtcueTHBIE TPUCTIOCOOICHUS

2.3aganusa

2.1 Ha3HaueHue T€O0IUTA.
2.2 OCHOBHBIE YaCTU T€OM0JIUTA.
2.3. Kaxue ObIBalOT OTCUETHBIE IPUCIIOCOOJICHHS B TEO0INTAX?
2.4 Topm3oHTanpHBIN yron 1-2-3 W3MEpeH TEOJONUTOM C TOYHOCTHIO BepHBbepoB t — 30”. Beramciuth cpemnue
OTCUETHI 10 BEPHBEPAM M CPEIHEE 3HAUCHUE YTIIa.
1 noay npuem (kpyr npaso KII)
Touka Ne 1 (mpaBas), oTcuer mo | Bepabepy 267° 26/,
” 117 267° 26
Touka Ne 3 (neBast) , orcuer o I Bepabepy 193° 10"
1I”193°11
Cpennuit orcueT Ha rpaByro Touky Ne 1
26 '+ 26'
2670 ==mmmmmmememnmeeeen =267°26'
2
Cpeanuii OTcyeT Ha JEBYIO TOUKy Ne 3
10"+ 11"
193° mmmmmmmemnnen =193°10'30”.
2
Bemnunny yria P2 onpenensioT Kak pa3HOCTh CPEAHMX OTCUETOB Ha MpaByro Touky (Ne 1) u neByto Touky (Ne 3) :
B2=267°26'"- 193° 10'30" = 74°15'30".
2 moJy npuem (xpyr jaeso KJI)
Touka Ne 1 (mpaBas), orcuer 1o I Bepabepy 35°47',
I 35° 48"
Touka Ne 3 (neBast) , orcuer no I Bepabepy 321° 31/,
117 321° 32"
Cpeanuii oTcueT Ha npaByro TOuky Ne 1
47 + 48
35° mmmmmmeeeenen =35°47'30".
2
Cpeanuii oTcyeT Ha JeBYI0 TOUKy Ne 3
31'+32"
3210 mmmmmmmemem e =321°31'30".
2
Bennunna yrna 2 u3 BToporo mnosynpuema
B2 =35°47'30" + 360° — 321°31'30" = 395°47'30" - 321°31'30" = 74° 16".
W3 nByX NMOJYIPHUEMOB ONPEAEISIOT Pa3HOCTh H3MEPEHHBIX YIJIOB
AB=74°16"-74°1530" = 30".
[IpenenbHast pa3HOCTH YTIIOB HE JIOJDKHA MPEBBIIATH ABOMHYIO TOYHOCTH BEPHBEPA.
Jnst nanHoro npumepa npu t = 30"
AB=2t=2-30"=1
30" < 1', uro JOIyCcTUMO.
CpenHee 3HaUeHME yria
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



s
20

Puc.2 Teomomut 4T30

3. Jluteparypa
OcHoBHas:
1. Cwmanes, B. U. I'eone3ns ¢ ocHOBaMu KapTorpaduu U KapTorpaduuecKoro depueHus : yaeOHoe mocoodue ais
cpenuero npodeccuonansHOTo 00pazoBanms / B. 1. CmaneB. — Mocksa : U3matensctBo FOpaiit, 2022. — 189 ¢. —
ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771
2. Maxkapos, K. H. UmkenepHas reomes3ms: ydeOHUK IUIA CpefHETo IMpodeccrnoHaapHoro odpasoBanus / K. H.
MaxkapoB. — 2-e u3f., uctp. u norn. — Mocksa : UzmatensctBo HOpaiir, 2022. — 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. Cympysn, I'. B. IlleBuenxo ; mox obmei penakiuei A. JI. BoctpoknyroBa. — Mocksa :
WznatensctBo Opaiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anekrpoHHsdi // OOpa3oBaTeibHas
matdopma FOpaiit [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 XKypnan «['eomesns u kapTorpadus» http://geocartography.ru

Cemunapckoe 3ansitue Ne 1.5 (4 yaca)
Tema: «M3MepeHnne AJIUH JUHUID
1.Bonpockl 3aHATHA:

1.1 Buns! usmepenuii TMHU
1.2. IIpnOOpBI HEMOCPEICTBEHHOTO U3MEPEHUSI JTMHUH
1.3 KomnapupoBaHHe MEPHBIX JIEHT U PYJIETOK
1.4 Tlopanok u3MepeHus TMHUN IITPUXOBOH JTEHTON
1.5 KocBeHHble u3MepeHust JUIMH JINHUH
2.3ananus
2.1 Pa300p KOHKPETHOM CUTYAIMH: PEIINTE CICAYIOINE 3aTaUH:
1. Otnorxute Ha Oymare B TpeX yKa3aHHBIX MacIiTabax OTpe30K JIMHOH 144 M.
2. INone3ysick MMHEIHBIM MacIITaboM y4eOHOH KapThl ML » H3MEpbTe JUIMHY TOPH3OHTATLHOTO MPOIOKEHUS TPEX
10000
oTpe3koB. OLEHHTEe TOYHOCTb M3MEPEHHS II0 3aBHCHUMOCTH AS<15T. 37ech T — 4HCIO ThiCAY4 B 3HAMEHATele

YHCJIEHHOTO Macirada.
IV. Ione3ysick MaciuTabHOM JTMHEHKOH, peIuTe cIeyIomue 3a1aun.
OtnoxuTe Ha Oymare JJIMHY JIMHUH MECTHOCTH, 0(DOPMHB PE3yJIbTaThl YIpaKHEHHUS B TaOII. 1.
Tabnuna 1
Pe3ynbTaThl NpaKTH4YeCKOH padoThI


https://urait.ru/bcode/

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 06pazoBanms / B. 1. CmameB. — Mocksa : M3matensctBo FOpaiit, 2022. — 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., uctp. u gorn. — Mocksa : UzmatensctBo HOpaiit, 2022. — 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 :
WznatensctBo Opaiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anekrpoHHsdd // OOpa3oBaTeibHas
matdopma FOpaiit [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 XKypnan «['eonmesns u kaptorpadus» http://geocartography.ru

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

1.1 ®u3muKo — ONTHYECKHE MEPHBIE IPHOOPHI

1.2. HUTSHBIN ONTHYECKUH TadbHOMED

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:

KOOp/IMHATBI TOYKK M pa3duBouHoi ocHOBBL: Xp = 5031,25 m; Yy =4814,37 m;
KoopmHaThl Toukk A: X = 5072,50 m; Y o = 484370 m;

JUPEKIMOHHBIA yron muaun MN pa3ouBodnol ocHoBel OLyy = 114°45'


https://urait.ru/bcode/
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2.2 YToOBI MOATOTOBUTH Pa30MBOYHBIC JAHHBIE ATl IEPCHECEHHUS TOUEK IVIABHOM OCH COOPYXKEHHS B HAaTypy, CIEAyeT
MPUMEHUTH CMEIIaHHBINH CIOCOO MPU YCIIOBHH, YTO KOOPAMHATH TOUKH 4 3aJaf0TCs, @ KOOPIUHATHI TOUKH B O6epyTes
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3.JIuteparypa

OcHoBHas:
CwMmaineB, B. U. T'eone3ust ¢ ocHoBamMu kaprorpaduu u KapTorpaduueckoro 4epycHus : ydeOHoe mocoowe s
cpennero npogeccruoHanbHoro odpasosanus / B. . CmaneB. — Mocksa : U3narensctBo FOpaiit, 2022. — 189 c.

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

Makapos, K. H. UmxeHepHas reome3ns: y4eOHUK /UL CpelHero mnpodeccroHaibHoro oodpasosanms / K. H.
UznatensctBo IOpaiit, 2022. — 243 c¢. —ISBN 978-5-534-

MaxkapoB. — 2-e¢ u3a., UcCHp. U J0Im. — MOCKBa :

89564-3. — URL : https://urait.ru/bcode/471391
Boctpoknytos, A. JI. OcHoBBI Tonorpadun : yaeOHUK 1 cpeaHero npodeccrnoHanbHoro odpasosanus / A. JI.

Boctpoxnaytos, B. H. Cynpyn, I'. B. llleBuenko ; mox obmeit pemakiueir A. JI. BoctpokayToBa. — Mocksa
UznarensctBo I0paiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekcr : anekrponHsiit // Ob6pa3oBaTebHas

mardopma 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 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. IlycTb mMeeTcst OBa psAda WU3MEPEHMI IIPU YCIOBHH, YTO TOYHOCTH HEPBOrO pPsAa 3aBEIOMO HIDKE, TaK KakK 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 (Tab. 12). OLeHUTh TOYHOCTh U3MEPEHHH, 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
OcHoBHast:
1. Cwmanes, B. U. I'eones3us ¢ ocHoBamMu KapTorpaduu U Kaprorpaduueckoro 4epyeHus : yaeOHoe nocodue s
cpenHero mpodeccronambHOTO 0oOpazoBanms / B. M. CmaneB. — Mocksa : UznarensctBo FOpaiit, 2022. —

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

2. Maxkapos, K. H. UmxeHepHas reopes3us: YIeOHUK U CpeIHETO MpodeccrnonampbHoro odpasosanus / K. H.
MaxkapoB. — 2-e u3f., uctp. u norm. — MockBa : UsnatensctBo HOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

3. Bocrtpokuyto, A. JI. OcHOBbI TONOrpaduu : yIeOHHK s CpeaHero npoeCCHOHAIBHOro 00pa3oBanust / A.
JI. Boctpoknytos, B. H. CymnpyH, I'. B. IlleBuenxo ; moxa obmieit penaknueii A. JI. BoctpokayroBa. — MockBa
: MsnarensctBo [Opaiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — TekcT : 3J€KTpOHHBIA //
O6pasosarensHas wiardopma FOpaiir [caiit]. — 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:


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

1.1 TIpuHIMO opraHu3aniy ChbeMOYHBIX paboT
1.2. Ha3znadeHne ¥ BUIBI TOCYJAPCTBEHHBIX T€OAC3NICCKIX CETEeH
1.3 TlimaHOBBIEC TOCYIAPCTBEHHBIE T€0AC3NIECKIE CeTH. MeTObl MX CO3TaHuUs
1.4 BricoTHBIE rOCyIapCTBEHHBIE TEOIC3MICCKUE CETH
1.5 I'eone3nyeckrue CheMOYHBIC CETH
2.3ananne

3ansTHe npoxoauT B opme auckyccuu. ['pynmoBasi JUCKYCCHS - 3TO METOJ aKTUBHOTO OOy4eHUs, OJlHA U3
OpTaHM3alOHHBIX (JOpM MMO3HABATEIHHON NESTENHLHOCTH 00YUYarONUIMXCsl, HO3BOJISIONIAs 3aKPEIUTh MTOJy4EeHHbIE paHee
3HaHMs, BOCIIOJIHUTH HEJOCTAaIOIIy0 MH(pOpMaLHo, chOpMHPOBATh YMEHUs pellaTh MPOOJIEMbl, YKPEIHUTh MO3UIIHH,
Hay4uThb KYJbTYpPE BEOEHUS JUCKYCCHU. XapaKTEpHONW 4YEpTOH TIpyNIOBOM JTUCKYCCHUM SBJSIETCS COUYETaHUE
TEMATHIECKOH IUCKYCCHH C TPYIMIOBOH KOHCynbTanueil. OCHOBHOW IENBI0 TPOBEICHHUS IUCKYCCHH SBISETCS
BBIPA0OTKA Yy CTYICHTOB IPOQECCHOHANBHBIX YMEHHH WH3J1araTh MbICIH, apryMEHTHPOBAaTh CBOM COOOpaKeHHS,
00OCHOBBIBATh IMpEATIaTacMbIC PEIICHHWS M OTCTanBaTh CBOM YyOexneHus. [Ipn 3TOM NpPOMCXOOWT 3aKpemyieHHUe
MH(OpPMALUH U CAMOCTOATEIHLHOM PabOTHI C TOMOTHUTEIBHBIM MaTEpHalioM, a TAKKE BBISIBICHUE MMPOOIEM U BOIPOCOB
JUTSL 00CYXKICHUS

2.1 IloAroToBUTH AOKIA[ O TOCYAAPCTBEHHBIX F€OAE3UUECKUX CETAX

2.2 TloaroroBUTCS M PacCMOTPETh Pa3IMYHBIE METOAMKU PEIIeHHUs IMocTaBlieHHOW 3anaun: «[IpuHIMIBI OpraHu3anuu
CBhEMOYHBIX padoT». OmpenennTe, ONUPasch HA KAKOE TEOPETUUECKOE 3HAHUE, Bbl CMOXKETE PEIIUTH IOCTaBJICHHYIO
3agady. Cobepure HHPOPMAIMIO O TOM, KaK pelaloT 3Ty 3aJady I'eoJIe3UCThl B COBPEMEHHOI npaktuke. [Ipomymaiite
CBOM BO3MOXKHBIE JIEHCTBUSA HA KaXJIOM JTalle.

3.JIuteparypa
OcHoBHas:
1. Cwmanes, B. . I'eonme3ust ¢ ocHoBaMu KapTorpaduu U KapTorpaduuecKoro 4epucHust . yaeOHoe mocoodue s
cpentero mpodeccronaabHoro obpaszosanus / B. . Cmane. — Mocksa : UsnarensctBo FOpaiit, 2022. —

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

2. Makapos, K. H. UmxeHepHas reoaes3us: Y4eOHHK Ui CpelHEero mpodeccuonanbHoro oodpasosanus / K. H.
MaxkapoB. — 2-e u3f., uctp. u norm. — Mocksa : UzmatensctBo HOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

3. Boctpoknytos, A. JI. OcHOBH Tonorpaduu : yIeOHHK AJIs CPeTHEro MpoQecCHOHATEHOTO 00pa3oBaHus / A.
JI. BoctpokuyTos, B. H. Cympys, I'. B. llleBuenko ; o oomeit penakmueit A. JI. BoctpokayToBa. — MockBa

UzparensctBo HOpaiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekct : 31MeKTpOHHBIA //

O6pasosarensHas mwiatdopma 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 3anstue Ne 1.9 (8 yaco)
Tema: «TaxeomeTpuyeckasi CbeMKa

1.BonpochI K 3aHITHIO:

14 TpUroHOMETpUUECKOE HUBEJINPOBAHNE

15 OmnpenesneHne MPEBHIICHUS TPUTOHOMETPHYECKAM HUBEIUPOBAHNEM C YUETOM IONIPABKH 332 KPUBU3HY 3eMIIn
u pedpakunu

1.6 IIpou3BOACTBO TAXEOMETPUIECKOH CHEMKU

1.7 Buasl 31€KTPOHHBIX TAXEOMETPOB

1.8 CyTb paboTBl ¥ IPUMEHEHHUE

2.3ananue
2.1 Tlo mnaHy BepTHKaIbHOM IUIAHUPOBKH COCTABHUTD:
- KapTOTpaMMy 3eMIISTHBIX Pa0OT U MIPOU3BECTHU MOICYET 00BEMOB 3eMJIISTHBIX PadoT;
- IJTaH y4acTKa B TOPU30HTAJISX C BEPTUKAIBHOM MPHUBSI3KON 3aHHUS.
Hcxoonwvie oannvie 0na npumepa:


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

HusennpoBaHne MOBEPXHOCTH 110 KBaApaTaM - 3TO BUJ I€OAEC3UIECKON CHEMKH, KOTOPBIH NCTIONB3YETCS I CO3IaHus
KPYMHOMACIITa0HBIX TOHMOrpadguyecKux MmiaHoB. Tomnorpadudeckue MmiIaHbl HA OCHOBE HHBEIMPOBAHUS MOBEPXHOCTH
0 KBaJpaTaM IIHUPOKO NMPUMEHSIOTCS B CTPOUTENIBCTBE I BEPTHKATBHON TIIAHUPOBKH CTPOUTEIBHBIX [UIOMIAIOK.

Ha cxeMy mepeHeceHbI OTCUETHI [0 YEPHBIM CTOPOHAM PEHWKH, YCTaHABIMBAEMOH ITOOUYEPEIHO HA BEPIIMHAX KBAaJPAaTOB
co cropoHamu 20x20M, pa30HTBIX Ha CTPOWUTENBHOW IUTOmanmke. [[mg BBICOTHOTO ONpENeNeHUs IUIaHUPYeMOH
MOBEPXHOCTH HCIOJIB30BaH pabo4Mii (CTPOMUTENBbHBIN) penep 1, pacrojoKeHHbIH B HEMOCPEICTBEHHOH OJM30CTH OT
IaHupyemMoii momaaku. OTMeTKa perepa onpeensieTcs no Gpopmyoie:

Pacuem ucxo0HvIx 0aHHBIX:

Hrp=30,3+ A, A,

rzie A- yucno OykB B (paMUIIMM CTY/ICHTA.
Hanpumep Uisna:  Hrp=30,3+ 5,5=35,350Mm.
Orcuer o peiike Ha penepe:

a=1430+A,

rae A- uncio OykB B paMUIIMA CTYACHTA.
a=1430+5=1435mm.

HuBennpoBaHue Mpou3BeCHO C OJHON CTaHIUH.

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- CxemMa HUBEJIMPOBAHUS TUIOIAKH
2.2 TlpuHumn paboTsl H CTPOCHUE MIEKTPUUECKOTO TaXeoMeTpa

3.JIuteparypa
OcHoBHas:

1. Cwmanes, B. U. I'eones3us ¢ ocHoBamMu KapTorpaduu ¥ KapTorpaguaeckoro yepueHus : yueOHoe nocobue s
cpentero mpodeccronaabHoro obpaszosanus / B. . Cmane. — Mocksa : Usnarensctso FOpaiit, 2022. —
189 c. — ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Makapos, K. H. UmxeHepHasi reoae3us: y4eOHHUK i cpeaHero npodeccruonanbuoro obpasosanus / K. H.
MakapoB. — 2-e u3., ucnp. u gjon. — Mocksa : UznarensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

3. Boctpokaytos, A. JI. OcHOBH Tonorpaduu : yIeOHHUK I CPeIHETo MpoecCHOHATFHOTO 00pa3oBaHms / A.
JI. BoctpoknyTos, B. H. Cynpyn, I'. B. llleBuenko ; nox oOmeit penakuueit A. JI. BoctpoknyroBa. — MockBa
: MsnarensctBo [Opaiit, 2022. — 196 c— ISBN 978-5-534-01708-3. — TekcTt : 31eKTpOHHBIA //
Oo6pasoBarenbhas miardopma KOpaiit [caiit]. — 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 XKypnan «I'eonesus u kaprorpadusi» http://geocartography.ru

Cemunapckoe 3anstue Ne 1.10 (6 yacos)
Tema: «Teopusi omu60k U3MepeHUi»
1.Bonpockl K 3aHATHIO:
15 OO6mue noHATHS 00 U3MEPEHUIX

1.6 OmunbKM U3MEpEeHuit
1.7 CBo¥iCTBa CIIYIaifHBIX OINOOK M3MEPEHUI


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

1.8 OreHKa TOYHOCTH Pe3yIbTaTOB N3MEPEHUH

2.3aganue
2.1 Pemrnrs 3amaun:

1. PaccunTath CpeqHIOI0 KBaAPATHUECKYIO MMOTPEUTHOCTh TPEYTOJIFHIKA IO N3MEPEHHBIM Ha IIaHe OCHOBaHHIO a=0,4 §
cM " BeicoTe A=8,17 cMm, ecinu
CpeHHe KBajipaTHueckue norpemHocty T a = tk=0,0 2 cm.

2. BBlUMCIUTh CPEeHIOI KBaJPaTHYECKYIO MOTPENTHOCTh ONPEIENICHHs IPEBBIIICHUS METOIOM TPUTOHOMETPUYECKOTO
HUBEJIUPOBaHMA 10 U3MEPEHHBIM PacCTOsSHUIO 5=16 § M 1 yriy HaknoHa v = —1°46', eciiu ms=0, 4 m u mv = 1,0’

Paszgea 2. Kaprorpadus ¢ ocHoBamu kKapTorpadguueckoro 4epyeHusi 1 aBTOMAaTU3MPOBAHHbIE
METOAbI CLEMOK

Cemunapckoe 3ausitue Ne 2.1 (4 gaca)

Tema: «Ilonsitue 0 Hayke Kaprorpagus. OcHOBHbIE KJIacCH(PUKALMU KAPT IpuMeHsieMble B Poccun u 3a
pyoe:xom»

1. Bonipochl K 3aHATHIO!

1.1 Ilonsrue xaprorpadus

1.2 Ctpykrypa kapTorpaduu u BUIbI KapTorpadMpoBaHHs
1.3 Hcropuueckwuii mporecc B KapTorpaduu

1.4 Cas3b KapTOrpaduu ¢ IPYruMHU JUCHUIITHHAMH.

2.3ananue:

2.1 CpaBHUTH KapThl ¢ KOCMOCHUMKaMu. CpaBHUTH H300paKeHHE MECTHOCTHA Ha KOCMOCHHMKAX, KapTax H
KOCMOKapTax (4To M300pakeHO, KaKuM 00pa3oM MmoJiyueHa W mepemaHa uHdopmaius). Haiiti oOrnee u pazaudHOe.
Jlatb aHHOTaMOHHOE onucaHue. [IpeaokKuTh 00IaCTh MPUMEHEHHS KaXKI0H IPYIITbl H300pasKeHHH.
2.2 3amonuuth Tabmd. 1.
2.3 Os3HakoMHUTBhCS ¢ pa3HooOpasueM KapT (oOriereorpapuueckie, TEeMaTUYECKHE, CICHUANbHBIE), C KapTaMu
pazmuuHoit Tematuku («IIpmpoma», «Hacenmenme», «[IpOMBIIIICHHOCTE W CENBCKOE XO3AHCTBOY», «OKOIOTHUSY,
«Pexpeanusi»). [lpoBecTn aHanm3 WX coOAepX aHUS, 3aMUCATh aHHOTAIMIO. CpaBHUTh C KapTaMU aIMUHUCTPATHBHO-
TEePPUTOPUAIEHOTO JeTeHHus Tepputopun (3aganne Ne 1).
2.4 TIpoBecTH aHAIN3 UCTOPUYECKOTO Pa3BUTHSI HAYKH KapTorpaduu 1 MpOBECTH CBSI3b C IPYTUMH HayKaMHu.
2.5 Cnenatp BBIBOJIBIL.

Tabmuma 1

Xapaxmepucmuxa xapm no npocmparHcmeeHHOM) 0X8amy

Ne Temartuka | [Inomanps | OcHoBHble | Hasnauenue | [Ipumeuanue
Hassanue oxBaTa 00BEKTEI
KapThl

Bapuanmut 3a0anuil npenoctapisoTcs npenogaBatenem (puc. 1-14, anexTpoHHbIE pecypchl).




Puc. 1. Hzo06pasicenue kpamepa Apucmapx na kocmocHumke(a) u Ha xapme Jlyuot (6)

Puc. 2. Hzo6pasicenue 3emnu na kocmocnumre (a) u na xapme (0)
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Puc. 3. Hzo6pasicenue Ucnanuu na kapme (a) u Ha kocmoxapme(6)
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Puc. 5. Kocmocuumox (a) u xapma (6) pecnyonuxu bypamus
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Puc. 6. Kocmocuumox (a) u xapma (6) Kponwmaoma, paiiona Canxm-Ilemepoypea

MN¥ToH

Puc. 8. Kapma nonywapuii 3emnu



THXMHW OKEAH. DUBUHECKAS KAPTA

Puc. 9. Qusuueckas kapma Tuxozo okeana
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Puc. 11. Aomunucmpamuesnoe oenenue Yexuu

23
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Puc. 13. Aomunucmpamusnoe denenue CLLA (sapuanmor uzobpaicenus)
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Puc. 15. Kapma paiiona 2opoda Hvio- Hopx, paiion Manxsmmen



BocxpecesCean
HOPRORS

Puc. 16. Kapma paiiona 2opooa Tomcka

Cemunapckoe 3ansirue Ne 2.2 (4 gaca)
Tema: «OcHoOBHbIE KiIaccuPUKALUU KapT»
1.Bomnpochl K 3aHATHIO:

1.1 Kapra u ee 3HaueHwUe.
1.2 DiiemMeHTbI KapThl
1.3 CgoiicTBa KapThl
1.4 Knaccuduxanus kapt
1.5 Homenkmartypa kapT
1.6 MacmTaOsI KapT

2.3ananue
2.1 . O3naxkomutses ¢ kaptamu (puc. 18-99). OrBetuth Ha Bornpocsl: Kak HaswsiBaeTcst kapTa? Uto n300paxkeHo Ha Heil?
Kak nepenansl kaueCcTBEHHbIE /MM KOJMUYECTBCHHBIE XapaKTEPUCTHKN OOBEKTOB SIBIICHNH, B Kakux eanHunax? Kaxue
cnoco0Obl kaprorpaduyeckoro nzo0pakeHHs Hcroib3oBaHb? Kak oHM coriacyrorcst apyr c¢ apyrom? Hackonbko
BBIPa3HUTEIILHBI TPUEMBI Ilepeiaun KapTorpadudeckoit nHpopmanmu? Hackosibko OHM COOTBETCTBYIOT 3a/laHHON Hjee?
2.2 Kakue odopmHTENBCKHE MPUEMBI HCHOIB3YIOT B CIIOCOOE JIMHEWHBIX 3HAKOB (CIUIOLIHBIC JMHHUH, MYHKTHPHBIE,
pa3IUYHbIE 110 MIUPHHE, IBETY)?

UeM oTaM9aroTCA COCO0 KadecTBEHHOTO (hOHA OT criocoba KonmndecTBeHHOro ¢oHa? [IpuBenuTe mpuMepsl.

Kakme cnocoOpr kapTrorpaduueckoro oToOpaKeHHsS MPHUMEHSIOT [UIA II0Ka3a TaKWX SBJICHHH, KaK BaJoOBOW cOOp
CEIIbCKOXO3SIICTBEHHON MPOAYKIMHU, 00IIee YUCIO0 yJaluxcs, 00beM MPOMBIIUIEHHOTO NPOU3BOJICTBA, MOTPEOIeHNe
JIEKTPOIHEPTHH B LIEJIOM II0 paiioHam, 00s1acTsIM, IPOBUHIIMAM?

2.3 Uro wmzoOpaxaroT crojbuarsle, IUIONMIaJHbIE, 00BbEMHBIE IUarpaMMHBIC 3HAaKHM, OTHECCHHBIE K palOHaM WM
obmactsam?

2.4 MOXXHO JIM TI0 KapToauarpaMMe OIpeAeInTb, TJe UMEHHO Pa3MEIIeHO TO WJIM MHOE IPOU3BOJCTBO MM B KaKOM
KOHKPETHO TOpO/ie OTPeOIISIOT OOJIbIIE BCETo AIIEKTPOIHEPTHU? A 110 CIOCO0Y 3HAYKOB?

IMpaBunbHO Jn yTBepkaeHue: «Illkasnbl Ha KapTax — 3To rpadguyeckoe n300paKeHHe MOCIE0BATEILHOCTH U3MEHEHHUS
(HapaCTaHI/ISI 50105 y61)IBaHI/I$[) KOJIMYCCTBCHHBIX XapaKTCPUCTUK OG'BCKTOB, X 3HAYUMOCTH, MHTCHCHUBHOCTH HJIIH
IUIOTHOCTH»?

2.5 Jlomonuute mpemioxenue: «ms n3o0paxkeHuss penbeda IenecoodpasHee BCEro MPUMEHSTh ... W ..., a Ha
reoMOP(OIOTHIECKIX KapTaX — CIIOCOOBI ... U ...».

UeM H30THUIICH OTIMYAIOTCS OT N300aTOB?

2.6 JInst KakuX IIKaJI UCHOJIB3YIOT CJIEAYIOLIYIO T0CIIeJ0BATEIbHOCTh IBETOB!

— CEpO-3€JICHBIH, 3eJICHBIH, JKEJIThIH, )KEITO-OPaHKEBBIM, OpaHKEBBINA, KPACHBIH;

— CBETJIO-TOJIy00i, cepo-roy0oii, cuHe-(pHoJICTOBBII, TEMHO-CHHHNA?



2.7 Crenarb BHIBOJBI.

Puc. 18. Kapma eeomepmanvrvix 600 CLLIA.

HUcnonvzosamnvt Konuuecmeenmblil 4)0]-[ u cnocob apeaios

Puc. 1 ean06, OYKECHHLLE 3HAUKU U

0 500 1000 1500 2000 2500 5000 M

B - meraraGipo » anopTrosnThE neTpoTHna MInrxckoro
HMHETPYIHBHOINO KOMILICKCA CpenHero pudes
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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. Hcnonvsosansi
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. lIpusedenvl apeanvl u Kpyeosas ouazpamma
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Puc. 24. Hcnonvzosarue Henpepvi8HOU WKANbL 3HAUKOSB
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Puc. 25. Toyeunwlii cnocob 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 uzobpasicenui.

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. bamumempuyeckas ka pma (paiion epsizesoeo 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 o0bo3nauenus



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.
Hcnonvsosanul credyrouue cnocodbl Kapmozpapuyueckozo uzoopaicenus:

apeanvl, KOAUYeCMeeHHblll (hOH, BEKMOPbL PA3HBIX YEEMO08, OYKéeHHbIe 0003HAUEHUSA

Cemunapckoe 3ansitue Ne 2.3 (4 uyaca)
Tema: «Knaccupukanus kaprorpaguyecKux nmpoexkuuii»

1. Bonpochl K 3aHATHIO:

15 [onsiTre 0 3eMHOM 3UTHTICOUIE U chepe

1.6 CucremMa KOOpJMHAT Ha MOBEPXHOCTH AIUIAIICOM A U cephl
1.7 [MonsTrs 0 KapTOrpadhMuEcKOi MPOSKINHN U CETKE

1.8 Knaccudukanms kaprorpadguiaeckux mpoeKun

2.3agaHue:
2.1 OtBeTHTh Ha BOMPOCHl: Kakue MpoeKIMK Ha3bIBAIOT [IHJIHHIPUICCKUMHU, KOHUUYECKUMH, a3uMyTaibHbIMU? Kak
OCYIIECTBIISIIOT UX TocTpoeHne? [1e MakCUMaJbHBI 1 MUHUMAIIbHbBI HCKaXXEHUs (DOPM, YTIIOB, pACCTOSHUN U
Iomanen?

2.2. Mopienu Kakux NPOEKIUii H300pakeHkl Ha puc. 36, a, 0, B?




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 IPpOCKUHNU.

3.4 OnpenenuTs 10 PUCYHKY THIT IPOSKIHH

Ne BHenrHuil BUI CETKH JJ11 MEITKOMACIITA0HBIX KapT Tun npoekuuu




2.5 Pa36op xoHkpeTHO# cutyain: CpaBHUTh pacrpeeeHue HCKAKEHUIM U UX XapaKTep Y Pa3HbIX TUIIOB MPOEKIHI
(puc. 37, a, 6). 3aHecTH BBIBOJBI B TAOJUILY.
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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) NTUHUAMH IIEPEMEHHOW KPUBHU3HBI

3) mpSMBIMHU JTHHUSIMH

4) pyramu KOHICHTPUYECKUX OKPYIKHOCTEH

5) KOHIIEHTPHYECKUMHU OKPYKHOCTSIMH

6) SKCLEHTPUUECKUMHU OKPYKHOCTAMH

7) KpHBBIMH JIHHUASMHA

3.8 3anonHuTs TAOI. 5.

Tabiuma 5
IIpoeKIuK 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-onpeIeuTeIsIM 1aTh MOJIHOE Ha3BaHHe KapTorpagpuaecKoi mpoeKIny.
BBIACHUTD ee Kiacc 10 XapakTepy HCKaKCHUH ¥ BHAY BCIOMOTaTelbHOW TI'e€OMETPHYECKOH IMOBEPXHOCTH,
UCIIOJIB30BAHHOMN ISl TOCTPOCHHSL.

3anucats:

— Ha3BaHMe KapThl. Kakas tepputopust n3o0paxkeHa Ha KapTe (MUpOBas 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,
JYyT'Yl KOHIIEHTPUIECKHUX UITH SKCICHTPUUECKIX OKPYKHOCTEH);

— 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.

Cemunapckoe 3ausitue Ne 2.4 (4 gaca)
Tema: « Buabl kapt u ux opopmiienue»
1. Bonipochl K 3aHATHIO!

1.1 KapTorpaduueckas cCeMHOTHKA
1.2 S3bIK KapTHI
1.3 YcioBHBIE 3HAKW Y BUJIBL.

2.3apanmue:
2.1 Tlo nBYM KaTajoraMm yCIOBHBIX 3HAKOB (ISl KPYITHOTO U MEIIKOTO MacITabOB) COMOCTABUTH H300paKECHHS
HIDKECTIEyIOIINX 00heKTOB B MacmTabax \, 1 w 1
2000 10000
. Touku NIaHOBBIX ChEMOYHBIX CETEH.
. [TocTpoiiku oruecToMKue xKuible.
. JIunuu anexrponepenauu.
. BozaymiHbie mpoBOTHBIE THHUN CBSI3H.
. occe.
. OTKOCHI CIUTaHHPOBAHHBIE HEYKPEIJIEHHBIE.
. OOpEIBEI.
. Jleca.

0NNk WN

9. OTnenbHO CTOALIME AEPEBbSL.

10. Cromrsble 3apociy KyCTapHHUKOB.

11. JIyroBas TpaBstHHCTasi paCTUTENEHOCTb.
12. TTamran, OTOPO/BL.

Mpumep:



Puc.40 IIpumep ogpopmnenus pabomoi

Cemunapckoe 3ansitue Ne 2.5 (4 gyaca)
Tema: « Kaprorpadpuueckue mpugron

1. Bonipochl K 3aHATHIO!

1.5 Kaprorpaduueckre mpuQTer

1.6 DnemeHTHI OYKB

1.7 XapakTepucTHKa 3JIeMEHTOB OyKB IIPU(TOB
1.8 Kunaccudukanust kaprorpaduieckux mpugToB

2.3anaHue:
2.1 Vctionb3ys cieaylomune CTaHAapThl, BEIMOIHUTD 3aaHus:
- BBIIIOJIHUTB HAJIHCh TOPOJA;
- BBIIIOJIHUTB HAJIHCh PEKH U 03€pa
- BBIIIOJIHUTH HAJIHCh TOPHI U T.J
BricoTa OykBbI U3MEpsieTCs MEPHEHUKYJSIPHO K OCHOBaHHIO cTpokd. llIpudt BbIMONHAETCS ¢ HAakIOHOM B 75°
(IF'OCTom pmomyckaeTcst BHIIONHATD HAIUCH YEPTEXKHBIM IPUPTOM O€3 HaKIIOHA).
s ynoOctBa HamucaHus OyKB YEPTEIKHOrO HIPU(TAa BBHICTPAHUBAIOT BCIOMOTAaTelbHYIO CeTKy (puc. 41), KoTopyro
BBITIOJHAIOT CJIEAYIOUMM 00pa3oM. IIpoBOIST HIMKHIOI M BEPXHIOIO JIMHUU CTPOKH, PACCTOSHAE MEXAY KOTOPBIMH
PaBHO BBICOTE NPOIMUCHON OYyKBBI. OTKIIaIBIBAIOT HA HIKHEH JIMHUM CTPOKH IIUPHHY OyKB M PACCTOSIHUE MEXY HUMHA
(tabmn. 6).
HUcnone3ys yrast 45° n 30° yrojnbHUKOB, CTPOAT HAKJIOH OYKB B CTPOKE, paBHBINA 75°.
PaccmoTpure Hauepranue OykB deprexHoro mpudta (puc. 41— 44). Ouu pa3nuyaroTcs HATUIHEM TOPU30HTAIBHBIX,
BEPTUKAIBHBIX, HAKIOHHBIX JHHWH W 3aKpyrJeHUi, mupuHONH W BbicoTOH. Ha pucyHkax moka3aHa (CTpenKaMmu)
MOCJIEI0BATEIbHOCTh HAYePTaHHUS KaX 101 OYKBHI.

[ /]

J J

Y Y A

puc. 41. Hauepmaﬂue RPONRUCHBIX 6yl<3, COCMoAUX U3 2OPUSOHMATIbHBIX U 6EPMUKAIBHBIX )1EMEHmM 06, U
nocmpoenue 6CHOMO2AMENbHOU CEMKU



AKMX ANAN/IX

puc.42. Haltepmanue nRPONRUCHbBIX 6yK8, COCMOAUUX U3 COPUZOHMATIbDHBIX, 6EPMUKAIBHBbIX U HAK/IOHHbIX
JJiemenmoe

5B30PC Y05
Y bbb 0

Puc. 43. Hauepmalme nponucubtx 6yl€6, cocmwlumx u3 np;mwmueuubtx u Kpuewmueuubtx J1emenmoe6

adbdeazp
Up/m//g/

Puc. 44. Hauepmanue cmpounsix 0yKe, OMauyaouyuxcsa on Hauepmanus nPORUCHsIX OyKe

Hauepranust MHOTHX CTPOYHBIX M NMPOMHCHBIX OYKB HE OTIMYAIOTCS MEXIy coboii, Hanpumep K — x, O — o u np.
Hauepranue HEKOTOPBIX CTPOYHBIX OYKB OTIMYACTCS OT HauepTaHMs MPOMUCHBIX (puc. 44).

[Ipr BRIMONHEHWW HANIMUCEH CIEeXyeT YYWUTHIBATh, YTO HIDKHHE 31eMeHTHl npormcHbIX OykB [I, 1, Il u BepxHuit
37eMeHT OYKBBI U BHITTOSHSIIOT 32 CUET PacCTOSHUS MEXIY CTPOK.
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poo [P 35T s [7 [10] 14
Buicora Oyxs:
NPONMCH WX h 36| 5 |7 |10 14
CTPOuNBIX €3 OTPOCTKOB c |07h|25|35| 6|7 |10
CTPOMHBX € OTPOCTKIMM k h |35| 5|7 |10 14
[Uupuna nponucunx Oyxks: g
yaxux (I, E, 3, C) 05k |18|26|35| 5 |7
cpeannx (B, B, 1, K, JI, H, O, I, P, 06a|21| 3 | 4|6 |8
T.Y.4,3,b, 1)
wwxpokmx (A, I, M, X, LL bl, 10) 07k |25|35| 5|7 |10
ocobo wupoxux (K, @, UL, b) 08x|28| 4 | 6| 8|9
coepxwnpoxoft (111) 09k |3.1|45|63| 9 (126
Ilupuna cTpounsix Syxs: g
yaxux (¢) 04r|12| 2 | 3 | 4| 6
cpeannx (6, 8. 1, A, €, 3, X, ®, R, A, W, 0O5h|15|25|35| 565 | 7
0,1, P, Y. X, 4 b9 0)
wHpokux (a, M, U, N, 10, B) 0O64|18| 3 | 4|6 | 8
0coB0 wHpoxkKx (x, §, T, w) 07h| 2 |35|35| 7 |10
ceepxwnpoxoft (w) 085|128 4 |56 8 {11,2
Toawmua aunuR wpudra d |01k} 05|07 1 |14
Paccronnmne mexay Oyxsamu a |025]|07| 1 |14 2 |28

HecMoTpst Ha TO, 4TO paccTOsTHHE MEXKAy OyKBaMH OIPEAEICHO CTaHIAPTOM, OHO JIOJDKHO U3MEHSITHCS B 3aBUCHMOCTH
OT TOT0, KaKoe HadepTaHue MMEIOT psjoM crosuiue Oyksbl. Hanpumep, B cnoBe PABOTA (puc. 39, a) paccrosiHuem
Mexay OykBoit P u A, T u A HeoOxonumo npeHeOpeds (T. €. pPacCTOSHUE JODKHO OBITh PaBHO HYJIO), MOCKOIBKY MX
HauepTaHHE 3PHUTENBHO CO3/aeT JOCTATOYHBIA MexOyKBeHHbIN mpocBeT. [lo 3TOi ke NMpUYHHE CTaHAAPTHOE pac-
crostane Mexay OykBamu b m O, 0 u T cnexyer cokparuts BrnosoBuHy. Ecnu Takumu ycnoBusMH IpeHeOpedb, TO
OyKBBHI B ci10Be OyayT Kak Obl paccheimaTbes (puc. 44, 0).

?ZA PABOTA
Lo = Le

6)

Puc. 44. Yuem mercOyK6eHH020 NPOCEEMa NPU HANUCAHUU CT108: A — NPABUTILHO; 6 — HENPAGUTILHO




Puc. 45. Hughpot u 3naxu

Hauepranue mudp u 3HaKoB mokazano Ha pucyHke 45. (IIpu BBIONHEHHH YepTekKei BRIOMpPANTE BBHICOTY MIPU(PTA HE
MeHee 3,5 MM.)

CemuHnapckoe 3ansitue Ne 2.6 (4 uaca)
Tema: « Hagnucu Ha reorpadguueckux kaprax»
1. Bonmpoch! K 3aHSTHIO:

1.1 Kaprorpadpuaeckue mpu@Thi

1.2 DnemenTs! OyKB

1.3 XapaxTepucTHKa 3IeMEHTOB OyKB MIPU(TOB
1.4 Knaccudpukarmst KapTorpapuIecKix mpupToB

2.3apanmue:

2.1 IpousBecty pasrpadky s mpudra.

OcHOBHBIE CBelleHHs. BaxxHeleld 1 HeOTheMJIEMON YacThI0 COIEPKaHUs KapT ABJISIOTCS MOAUCH, BBIITOJHEHHBIE
KapTorpagu4eckumMu mpuQTaMu, KOTOpbIe MOTYT MIPaTh pOJb YCJIOBHBIX 3HaKOB. OHU COOOIIAIOT Ha3BaHHE OOBEKTa,
YKa3bpIBaIOT €ro XapakTepHble ocoOeHHocTU. [lo BHeImHeMy BUAY MOJIMUCH MOXHO OTJIMYUTH TOPOJ OT IOCENKa;
YCTaHOBUTH, CYJOXO/HA JIU PEeKa; ONpPeJeNUTh KOMAHIHYI0 BBICOTY U IOIYYUTh APYTHE TONOJHUTEIbHBIE CBEICHMUS.
Ot ynauHoro BeIOOpa MpUGTOB JUIs TTOAMKCEH 3aBUCHT B LIEJIOM YUTA0EIBHOCTh KapThl U €€ MHPOPMATHBHAs EMKOCTb.

W3 Oonbmioro umcna pas3iuyHBIX IMIPHPTOB, IMIMPOKO MPUMEHSAEMBIX Ha IUIaHaX M KapTax, AaHHas pabora
IpeycMaTpPUBACT BHIIOJIHEHUE TOMOTPahUUECKOTO U KYPCHBHOTO HIPH(TOB.

Pabouee mone deprexa pa3feiaWTh HA YETHIPE PABHBIX IPSAMOYTroJbHHKA pasMepoM 90x50 MM 1O KONHMYECTBY
3aganuil. Ilepen BBIIONHEHWEM 3alaHUi CIeIyeT BHHMATEIbHO H3YyYHTh OCHOBHBIE TONOrpadHyYecKue MPH3HAKU
Ka)kKJJ0To mIpuTa: pUCyHOK KOHTypa OyKB, IIIIOTHOCTh HIPU(TA, HATHIHE IOJCEUYCK, XapakTep 3aKpyrJICHHH U T.1.
[Nonp3ysice mKanoil kapTorpauuecKux MPHUQTOB, ONPEACIAIOT IMUPHUHY OYKB IUIS 3aJaHHOTO MIpH(Ta MO JAHHOH
BbicoTe. [IpM OTCYTCTBHMHM ILKanbl MOXXHO HCIIONB30BaTh TaOiuua MIPUPTOB, NOMEUICHHbIE B y4YeOHHMKaX. 3aTeM
OTIpeNIeNAI0T TOJIIMHY OCHOBHBIX U JIOTIOJTHUTENBFHBIX 3JIEMEHTOB IO 3aJJaHHOM BhICOTE. BeIMUMHBI HHTEPBAJIOB MEXTY
OyKBaMU B CJIOBaxX OMPEAEIISIOT M0 CHEeNHATbHBIM TabIuIaM.

BrruepunBaHue CJI0OB HAYMHAIOT C pa3rpadku, KOTOPYIO BBIIOIHAIOT KapaHJAlIoM, 9YTOOk! BEIEPKaTh OMHAKOBOE

MOJIOXKEHHE OYKB B CJIOBaX.
Pasrpadxka cocTouT U3 Tpex TOpU3OHTANBHBIX JIMHUN (KOTOPBIE OIIPEAEIAIOT OCHOBAHHE, CEPEIMHY U BBICOTY OYKB) U
BEPTHKAJIBHBIX WM HAKJIOHHBIX JMHUHK (B 3aBUCHMOCTH OT mpudra). [Ipy 3TOM cOOMOAAI0T CUMMETPUYHOCTh OT
6GOKOB paMKu U ceperHbI (POpMAaTKN BIPaBO-BJIEBO, OCTABIISIS OJMHAKOBBIE TTOJIS1 yTEM IIPEABAPUTEIHHOTO pacdera u
pa3merok. CrenyeT TOMHUTH, YTO Ha KaXKIOW CTPOKE C HOBOI BBICOTOH OYKB ONpPEAEISIOT HOBYIO IIMPUHY WX U
JpyTHe, NePednCIICHHBIC BBIIIE SJIEMEHTHI.

B nensx Gonee TOYHOW pasMETKH CIIOB Ha CTPOYKAX Pa3HON BBICOTHI 1I€I€CO00Pa3HO MMETh HEOOIBIINE MOJIOCKH
Oymaru, Ha KOTOPBIX HaKOJIOTHI OTPE3KH JJIsl HOPMAIBHBIX U IIUPOKHX OYKB, a TAaKXKe MPOMEKYTKH MEXIy OyKBaMH U
CJIOBaMH, COOTBETCTBYIOIIHE Pa3HOH BBICOTE OYKB.

Pa3sMernienue ClIOB Ha CTPOKE MOYKHO NPOU3BOAMTH C IMOMOIIBI0 MIJUIMMETPOBON OyMarw, Ha KOTOpPOH ciexyer
c/IeNnaTh pa3MEeTKy BCEro TEKCTa M IIEPeHeCTH Ha (opmarky.

[Tocne BerYepUMBaHMSA CIOB KapaHAAIIOM HX 0OBOIAT TYIIBIO.

2.2 BeruepurBaHKe OCTOBHOT'O TOMOTrpadguyeckoro mpudra.

OcroBHBIH TOnOrpaguyecknii MpUEAT OTHOCUTCS K pas3psay TOHKHX, BOJOCHBIX HIPU(TOB U SIBISIETCS OCTOBOM IS
HayepTaHust Tonorpagpuyeckoro nory>xupHoro mpugta. ILIpudr s3ToT 0TUETINB, SICEH, JIETKO YUTAETCS U IIPOCT MO
HauyepTanuio. [lopasisiomiee OOIBIIMHCTBO €ro OYKB COCTOMUT M3 NPSIMBIX 3JIEMEHTOB MPABHILHOM NPSIMOYTOJILHON
¢opmbl. OTHOIIEHNE IMUPUHBI K BBICOTE y OONIBIINHCTBA OYKB cocTaBiseT 1:2. BoicoTa cTpouHbIX OyKB 10 OTHOIIECHHIO
K IIPOIMCHBIM cocTaBiisieT 2:3. TommuHa TMHUN IpOonuCcHBIX U cTpodHbIX OykB — 0,1-0,2 Mm. Panuyc 3akpyrienuit y
OBaITBHBIX OYKB — OT 1/8 10 1/4 BBICOTHI OYyKB.

[IpakTrdyeckne yka3aHWA. BEIIOJHUTE OCTOBHBIM TOHOTpadWuecKUM MIPU(TOM Ha3BaHUS TPEX HACEICHHBIX
MyHKTOB: JIBA M3 HUX — 3arIaBHBIMK OyKBaMH BBICOTOH, cOOTBETCTBEHHO 4,0 1 3,0 MM, TpeTHIl — CTPOYHBIMHU-

BbICOTOH 2,0 MM. B ueTBepTOii CTpOoKe BhIuepTUTh UGPHI 0T 1 10 9.

2.3 BrruepuuBanue TonorpahuuecKoro mpuQTa moayKHUpPHOro.

Tomorpadugecknii MOTYKUPHBINA MIPUPT CTPOUTCS HA OCHOBE OCTOBHOTO TOMOrpadudeckoro mpudTa, OTHOCHTCS
K THITY KUpIUYHOTO (pyOsieHoro) mpHu(Ta, y KOTOPOro BCE JIMHUM OYKB M LU(pP OJMHAKOBOH TOJIIMHEIL.
Hopwmanbhast muprHa OyKBBl paBHa %2 ee BBICOTHI. TOJIIMHA 3I€MEHTOB OYKB paBHa 1/8 ee BBHICOTHI WIN Y4 IINPUHBEIL.
Hlupokue Oyxksot 11, 1], M, K, /], bI, @ BeruepuuBaror B 1,5 pa3a mmpe HOPMaJIBHBIX. DTUM MWPUGTOM HOAMUCHIBAIOT
Ha Tonorpaguyeckux KapTax Ha3BaHUs FOPOJIOB ¢ HaceleHueM 10 S50 Thic.

JKUTEJEeH, KOMaHAHbIE BEICOTHI, ype3 BOJBI U T.1.
[MpakTryeckue ykazaHust. BeIIONHUTE TOMOrpagM4ecKuM NOTY>KUPHBIM IIPU(TOM Ha3BaHUS YETHIPEX HACEICHHBIX



MYHKTOB, TPY M3 KOTOPBIX -3arjaBHBIMH (IPONMCHBIMM) OyKBaMH BBICOTOM, cooTBeTcTBeHHO 5,0, 4,0 3,0 MM. Pazmep
CTPOYHBIX OYKB UETBEPTOr'0 HACEJIEHHOIO IyHKTa — 2,0 MM.

[Ipy BBIMOJIHEHMM STHX [BYX 3aJaHUU CJIEyeT NMOMHHTbH, YTO COOCTBEHHBbIE HAWMEHOBAaHHWS HAYMHAIOTCS C
3arnaBHEIX OykB. Kpome Toro, cTyseHTaM IpeaocTaBisieTCs: MPaBo CaMOCTOSNTENBHOIO BEIOOpa Ha3BaHUH HacEIEHHBIX
MYHKTOB, HO TP 3TOM HEOOXOJUMO YYMTHIBaTb, YTO pa3Mep WpU(Ta HOJHKEH COOTBETCTBOBATH KOJIMYECTBY
TIPO’KUBAIOMINX (B BEIOPaHHBIX HACEJICHHBIX ITYHKTaX ) JKUTEIICH.

2.4 BrraepuuBanne mpudrta BCAM KypcuB 0CTOBHOTO 2.

OCTOBHOW KypCHBHBI IIPUPT — caMBIi TPOCTOM II0 BBHITOJHEHHWIO W3 KYPCHBHBIX MIPU(PTOB, KOTOPBIHA
npubmKaeTcs K pykornucHoMy. Haxmon OykB coctasmsier 1:3, TommuHa nuHAN B OykBax w nugpax paBHsercs 1/16
BBICOTHI (IJI 3arjaBHBIX), a B CTPOYHBIX OykBax — 1/12. OTHomeHWe MMPHUHBI K BHICOTE y OONBIIMHCTBA OYKB
cocTaBiseT 4:7, OTHOIIEHNE BBICOTHI CTPOYHBIX OyKB K MpomucHbIM — 2:3. IIponmcHbe 1 cTpouHbIe OYKBEI IO CBOEMY
MOCTPOCHHIO B OOJIBIIMHCTBE CJIy4aeB pa3inyHbl. MHOTHE DIEMEHTHI OYKB COCTOSIT M3 OTPE3KOB, KOTOpHIC
3aKaHYMBAIOTCA IOJCEYKaMU. BpluepyrBaHUE OBaJbHBIX JIEMEHTOB BBINOJHSAIOT B TakKOH MOCIEIOBATENbHOCTHU!
cHavaja o0pabaThIBAIOT MOJIyOBAaJ, BEITHYTHIH BJIEBO, a 3aTeM — MOJIyOBaJl, BRITHYTHIN BIpaBo. [lepes BoluepYrBaHrEM
OBAJBHOTO 3JIEMEHTa HEOOXOJIMMO DPacCTaBUTh YETHIPE ONOpPHBIE TOYKM: JIBE — Ha CpelHel JMHUM pasrpadku Ha
pacCTOSIHUU IIMPHHBI OYKBBI M JIBE€ — Ha BEpXHEW M HWKHEH JMHHUAX pa3rpadku, NPOTUB CEPEeAHMHBI OYKBHI 1O €€
mupuHe. MHorne OyKBHI IIPH(Ta MMEIOT MOACEYKH, BBICTYINAIOIINE B CTPOYHBIX OyKBaxX B OAHY (JIEBYIO) CTOPOHY Ha
JIBE, a B 3aIJIaBHBIX OyKBax — B 00€ CTOPOHBI Ha MTOJATOPHI TOJIIHMHBI OCHOBHOTO 3JIEMCHTA.

OrtuM mpudToM HaroTcs Ha TOmorpadMYecKHX KapTax IOSICHUTEIbHBIC MOANMCH Yy 3HAaKOB 3aBOJOB, (haOpwK,
KOJIOZIEB H T.II., IOAIIMCH BTOPBIX Ha3BaHUH, 3apaMOYHBIC ITOINCH U TIp.

[IpakTHueckne yka3zaHus. BRIIOIHUTE OCTOBHBIM MIPH(TOM (3€JICHBIM [IBETOM) 3arJIaBHBIMU OyKBaMU CIIEIYIOIINE
Ha3BaHUA: B nepBhIX IBYX cTpokax — «HEPHOE MOPE» cootBercTBeHHO pasmepamu 5,0 u 4,0 MM, B TpeTheil CTpoke
— «BOJIT'A» pa3mepom 3 MM. B ueTBepTOii CTpOKe - HamucaTh «3ai. [ 1yOoKuii», pasmep CTpOYHBIX OYKB — 2,0 MM.

2.5 BpruepunBanue mpudTa akaieMUIecKoro Kypcuna.

BykBbl ¥ 1udpsel 3TOro mpudTa UMEIT NpaBbli HAKJIOH, paBHBIA 1/3.

TonumHa OCHOBHOTO 3JIEMEHTa B 3arjaBHBIX OyKBax cocTaBisieT 1/8 BBICOTHI OyKBBI, 2 TOHKHX (BTOPOCTIEHHBIX) —
MIOJIOBHHY TOJIIIMHBI OCHOBHOTO. B CTpOYHBIX OyKBax TOJIIIMHA OCHOBHBIX 3JICMEHTOB paBHa 1/6 BBICOTHI OYKBBI, a
BTOPOCTENEHHBIEC AJIEMEHTHI 110 TOJIIMHE MOCTEIICHHO MEPEXOST OT OCHOBHOrO 10 1/3 3toit Beanumnubl. [lonceuxu B
3arJaBHBIX OyKBax CBEpPXYy M CHH3Y BBICTYNAalOT B 00€ CTOPOHBI Ha MOJIOBHHY TOJIIMHBI OCHOBHOTO 3JEMCHTA.
Buyrpennne yrmer mogceuek y OykB b, I, [, E, K, K, T, b opopmisitoTcst okpyriacHreM. [lomcedkn B CTPOYHBIX
OyKBax BBITIOJIHSIOTCS TOJBKO C JIEBOM CTOPOHBI M OITyCKAIOTCS BHHU3 OT BEpXHEH JMHUM pasrpadku Ha MOIOBHHY
TOJIIMHBl OCHOBHOTO »53JIeMEHTa (32 HCKIIOYEHHeM OYKB O, 7, X y KOTOPBIX TIOJICEYKH TOPHU30HTAJIbHBIE).
AxasieMH4ecKnil KypcuB NMPUMEHSIOT Ul MOJANWCEH Ha3BaHW OOBEKTOB ruaporpaduu, ypouwi, 0ajok, OBparos,
PaBHMH, IIECKOB, ITyCTHIHb, OOJIOT U TIp.

IIpakTudeckue yka3aHHs. BBINOTHUTH akaAeMHUYECKHM KypPCHBOM T€ K€ CJIOBA, YTO M B NPEABIIYyIIEM 3aJaHuM,
COXpPaHHUB COOTBETCTBYIOIINE Pa3MepBHI.

ITpu pacnosoXeHnH CJIO0B Ha CTPOKAX BBIACPKUBATh CAIMMETPHIO TI0 OTHOIICHHUIO K PaMKaM IPSMOYTOJIBHUKOB.

BykBBI B cJlOBax JOJDKHBI UMETh NPaBHJIbHBIH PHCYHOK M COOTBETCTBOBATh IIpU(pTaM B Tabmunax. J{oJmKHBI
cOOJIIOIaThCs: BBICOTA, HAKJIOH (WJIM BEPTUKAIBLHOCTH) W TOJIIIMHA 3JIEMEHTOB OYKB; PaBHOMEPHOCTh MPOMEKYTKOB
MeXTy OyKBaMU H
CJIOBaMU; MPUHSTAsI CUCTEMa CUMMETPHYHOCTH B PACTIOJIOKEHUH Harpy3KH Ha CTPOKax.

[Mpumeuanne. Kaxneiii xaprorpaduyeckuii mpudrt, KpomMe CBOEro Ha3BaHHS HMMEET YCJIOBHOE COKpAICHHOW
0003HaUeHNE — WH/IEKC, COCTOSIINN U3 OHOW Min ABYX OYKB M TpEX3HAuyHOTo uucia. B wacTHOCTH, paccMOTpEHHBIE B
METOJIMUECKHUX YKa3aHUIX MPUQPTHI UMEIOT CIIEAYIOIINE HHICKCHI:
tonorpaduyeckuit nomyxupusiii (T-132), BCAM kypcuB ocrtoBHbiil 2 (B02-431), akagemuueckuii kypcus (A-431).

3.JIuteparypa
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cpenrero npodeccroHanbHoro oopasosanus / B. . Cmanes. — Mockga : U3narensctso FOpaiit, 2022. — 189 c.
— ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

15. Makapos, K. H. HmxenepHas reoxmesus: yueOHHMK Juisi cpeaHero mnpodeccronansHoro obpaszoanus / K. H.
MaxkapoB. — 2-e¢ u3a., ucnp. u gorn. — Mocksa : MsparensctBo FOpaiit, 2022. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391
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CemuHapckoe 3ansitue Ne 2.7 (4 yaca)
Tema: « Kaprorpadpuueckasi renepaauzanus»
1. Bonipochl K 3aHATHIO!

1.7 CymHocTh reHepann3annn

1.8 daxTopbl reHepann3ayu

1.9 Bunpl reHepanuzaiuu

1.10TeomeTpuueckass TOYHOCTh U COZIEPIKATENBHOE MOA00HE
1.11T eorpaduaeckre MPUHITIITH TeHEPATTH3AIN

1.12I enepanu3aiysi 00EKTOB Pa3HOM JIOKATH3ALH

2.3aganmne:

2.1 N3yunth pparMeHT UCXOAHOM Tonorpaduueckoit kapTbl O3HAKOMHUTBCS C TEXHOJIOTHUEH TeHepaIn3allum

IleperecTn pparMeHT UCXOMHOW TOMOTrpadUUECKON KapThl Ha MaTeMaTHUYeCKyl0 OCHOBY m3 MacmrTaba 1 : 50 000 B
macmrra6 1 : 25 000 mwiomansio 100 cm2.

Mosicnenne. Kaprorpadudeckas reHepanmzanus — 3T0 0TOOp U 00001IeHre N300pakaeMbIX Ha

KapTe 0OBEKTOB, BBINCICHHE MX OCHOBHBIX THIIMYHBIX YepPT M XapaKTepHBIX 0COOCHHOCTEH. [ eHepal30BaHHOCTh —

HEOTHhEeMJIEMOE CBOMCTBO Kax1oM KapThl. Jlake Ha caMoil KpynmHOMAacIITabHOH M3 HUX U300pakeHUue TCHEPaTH30BaHo,
MOCKOJIbKY HEBO3MOJKHO IOKa3bIBaTh BCE OOBEKTHI ¢ MAKCUMAJIBHOU IT0POOHOCTHIO.

Pa3nuyaloT cnenyromye BHUABI TeHEpalM3alUU: OTOOpP OOBEKTOB, NOKA3bIBAGMBIX HA KapTe (OCTaBILAIOT Haubolee
KpYIHBIE: HaceJCeHHbIE MYHKTHI ¢ YucioM xutened 6omnee 10 000 uenoBek, peku ¢ MHON Oonee 1 cM B Macuitabe u
Ip.); 0000IIeHNe KOJNNYECTBEHHOH XapaKTEepHUCTHKU (BBEJCHUE Oosiee KPYNHBIX KOJMYECTBEHHBIX IOJpa3elcHui).
CrietoBaTeNbHO, KapTorpadguyecKkas TeHepaIu3aL s CO3/1acT ONPEACICHHBIC aKIIEHTHI M CIIOCOOCTBYET IOKa3y Ha KapTe
KaueCTBEHHO HOBOM mH(opmaruu (puc. 46).

Puc. 46. Cenadcusanue mempuuecko2o ORUCAHUS TUHEUHBIX U NIOWAOHBIX 00BEKMO8 Kapmbl
C  yuemoM UMEIOWUXCA NPOCMPAHCTNEEHHBIX TMONOIOSUYECKUX C8A3ell 8 COOMBEeMCmeul
€ YCMAHOBAEHHOU MOYHOCIBIO CCIANCUBAHUS (8 MULTUMEMPAX HA Kapme):
a — obvexmul (HaceneHHble NYHKMbL) 00 NPOGedeHUs ceHepaiuzayuu, O — nocie

2.1 OTBeTHTH Ha BOIPOCHI:

Kaknmu (akTopamu ¥ o4eMy ornpezessieTcs reHepanusanusi? BapuaHTsl OTBETOB:

a) MacmTaboM KapThl; 0) Ha3HAYCHUEM KapThl; B) TEMAaTUKOU KapT;

T) 0COOEHHOCTAMHU KapTorpahupyeMoi TEpPUTOPHH.

Kakue 00BbeKTHI H SBICHUS TEHEPATU3YIOT Ha 3KOHOMHIECKOH KapTe, Ha CENbCKOXO3sHCTBECHHOW KapTe, Ha (PU3UICCKOM
kaprte?

2.2 PaccMOTpeTh IpUMEPHI KapTorpapuyeckoii renepanuzanuu (puc. 47-52).

IIpocnenuts TEHACHIMM B HW3MEHEHHWH u300pakeHus. CpaBHUTh W3PE3aHHOCTh TPAHUI] AJMHHUCTPATHBHBIX
obpaszoBanuii (puc. 47), HaIUYKWE OCTPOBOB, MPHUTOKOB, H3BHIIMCTOCTh pek (puc. 48-49), Ha YHCIO HACEICHHBIX
MYHKTOB, JIOPOT, JPYT'HX AJIEMEHTOB MECTHOCTH, a TaK->Ke Ha CIIOCOOBI 0TOOpaxkeHust HH(opMarnm.

BhISIBUTH pasHUIY MEXIYy KapTaMu. [I0sSICHUTh PUYUHY €€ BOZHUKHOBEHUSI

VYka3zaTe BHIBI T'€HEpaIU3alldy, UCIOJNB30BaHHBIC B MpuMepax (0000IIeHHe KauYeCTBEHHBIX JHOO KOJIHYSCTBEHHBIX
XapaKTePUCTHK;, YMPOIICHHE KOHTYPOB; OOBCAMHEHHE apealioB; UCKIIOYCHHE MAallo3HAYAIIUX M MEIKHX OOBEKTOB;
MEPEXO0/1 OT apeayioB K 3HAYKAM

CrenaTh BBIBOJ O IIPOSIBIICHHUAX KapTOrpaduuecKoil reHepaau3aliyy.



Puc. 48. Ioxazanvl 20pu3oHmanbhbie U 6ePMUKAIbHBIE KOOPOUHAMHbIE TUHUL NPSMOY2ONbHOU CEMKU,
coomeemcemsyiowue kapme macwmaéba 1 : 50 000 (a), ukoopOounammwvle TUHUU NPIMOY20TbHOU CEMKU, NOLYYEHHDbLE 6
pe3yavbmame QopMUpPOBaArUs MAMeMamuyecKkoll 0CHosbl kapmul macwimaba 1 : 100 000 (6)



Puc. 49. ITnan xeapmanst KPynHo2o HaceleHHo2o NyHKma 0o (a) u nocie (b, 8) eenepanuzayuu:

a — NOKA3aHbl K8APMAIbl KPYNHO20 HACENEHHO20 HYHKMA 00 8bINOTHEHUS POPMUPOBAHUS NPOE3008;
a 6 — 6enviM YBemom ommeueHvl Pacuupertble npoe3obl Medxicoy Keapmanamu,
B — NOKA3AHbL KEAPMALL NOCE ABMOMAMUYECKOU 00pe3KU K8apmaios no paculupeHHbIM

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, c653aHHbLI C YMEHbULICHUEM USBUIUCTOCU KOHMYPO8 OCMPO8A

2.3 Paccunrarh k03((GUIMEHT TYCTOTHl OOBEKTa MPU MOMOIIM MaJeTKH. [laseTKy MOXHO HM3rOTOBUTH Ha KajbKe,
MIPOYEPTUB TYIIBIO WU TeJeBONH PYyUYKOHl CETKy M3 CETKY B3aUMHO NEPHEHAUKYISPHBIX NPAMBIX JTHUHUN, OTCTOSAILIMX
onHa oT apyrod ot 2 no 5 MMm. [{ia moxcuera koa(UIMEHTa I'YCTOTHI OOBEKTa HANOXKUTDH MAJICTKY Ha M3Y4aeMyIOo
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 JIMHUI Ha KapTe: ryCToTy AOpOr, rpaHuI] JIFOOBIX 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 BbICTpouTh B NOPSIKE OYEPEIHOCTH ITAIBI TIpoliecca nMpeodpa3oBaHust KapThl GOPMUPOBAHHE HOMEHKIIATYPHOIO
JIFCTa KapThl IPOU3BOJHOTO MacHITada:

MepeKOoIMPOBKa OOBEKTOB; CBOAKA CO CMEKHBIMHU JINCTAMH; TEHEpaIn3aIus pesbeda;

TeHepanu3anis OOBEKTOB MaJOH JUIMHBI WM IUIOMIAJH;, TEeHepaam3alus TUAporpaduHd W THUAPOTEXHUYECKHUX
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 00001eHNsT KaueCTBEHHBIX U KOJIMYECTBEHHBIX IIAPAMETPOB OOBEKTOB U SIBICHUI

Ot6op 00BEKTOB W SBIEHUH I TEpeHoca Ha cocTaBiusieMyro KapTy OO0oOmeHme H300pakeHHsI MEPEeHOCHMBIX
00BEKTOB.

B uem cocTouT BHYTpEHHSIS JTOTHKA 3TOH IMOCIeA0BaTeIbHOCTH? UTO IPOU30HAET IPH ee HapyIIeHUH?

OT 4ero 3aBHCAT KOJIMYECTBEHHBIE TTAPAMETPHI COCTABISIEMOIl KapThI?

2.7 PaccMOTpeTh reHepanu3aliio 3JEMEHTOB COACPIKAHMS U ITOCIIEA0BATEIFHOCTD €€ NPO-BeJCHUS.

OObekTel THApOrpadUU W THIPOTEXHHUYECKHX COOpYXKEHHH HaceneHHble IyHKTBI, TNPOMBIIUICHHBIE |
CEIIbCKOXO3SICTBEHHbIE 00BEKThI JlOpOXKHasi ceTh M JIOPOXHBIE COOpYXeHHs Penbed, pacTUTENBHOCTb, TPYHTHI
I'panuues



2.8 OTBeTHTH HA BOMPOCHI:

Uro Takoe uen3? Yro takoe HopMma?

Kakne OOBEKTBI OCTaBISIOT Ha CIPAaBOYHOHM, y4eOHOH, MOJIMTHYECKOH, DKOHOMHYECKOH, TIeO0JOrHYecKoH,
CeJIbCKOXO3sicTBeHHOI KapTax?

2.9 Tlepenectu dparMeHT NCXOHOI TomOrpadUIecKkoil KapThl HA MaTeMaTHYECKyI0 OCHOBY U3 Maciuraba 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 HAISIHOE OTOOpakeHHe: OCOOEHHOCTell ovepTaHMi OeperoBoil JMHWM NPOJHMBA, 03Ep, peK,
BOJIOXPaHWIIUIL, TeorpaduuecKux OCOOEHHOCTEH THIIOB MOPCKHX OeperoB; OTHOCHTENBHON T'yCTOTHI PEYHOH ceTH,
CTENEHN W XapakTepa HM3BWIMCTOCTH PEK; BCEX 3HAYMTENIFHBIX BOJIHBIX pyOekKeW M MX XapaKTEPUCTHK, B KaXKIOW
PEYHOIi cHCTeMe IIIaBHBIX PEK, TPUTOKOB PA3IMYHOM 3HAUMMOCTH; XapaKkTepa OEperoB 1 yCThEB PEK;
THAPOTEXHMYECKUX COOPYKCHHIA, epenpaB U UX XapaKTepUCTHKHU (puc. 54).

C 1enpo JIydIIero BBINENCHHS TIaBHBIX OCOOCHHOCTEH TrHaporpaduu paifoHa KapTorpadupoBaHUS IIEped HadyalloM
COCTaBJICHUS €€ 3JIEMEHTOB YCTAaHOBHUTH I'PaHUIIBI MPOCTUPAHHS OCHOBHOTO THIIAa Oepera Mops, ONpPEACIUTh INIaBHbIC
PEKH, UX UCTOKH U OCHOBHBIC IIPUTOKH, IIUPHHY PEK.

CocraBneHne 3JI€MEHTOB THAporpadiy HayaTh C OKPAcKW IUIOHIAfeH, 0003HAYAIOIMX BOJHBIE IIPOCTPAHCTBA. 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
n3o0pakeHno0 Ha kapte. IlocmenHuMu OTpaboTaTh MO MUCH COOCTBEHHBIX Ha3BaHMH M XapaKTEPUCTUKH OOBEKTOB
ruaporpaduu.

Puc. 54. I'enepanuzayus npu uzobpasicenuu s1eMeHmos 2uopozpaguu

[IpubpexkHass moa oca MOps TOCTOSHHAasE M ONpeNesIeHHas, OHa H300paxaercs CIUIOMIHOM JjuHMeH. Jlunus,
n3o0pakaronast Oeper MpoJiBa, JOJDKHA UMETh Ha kapte Toin Hy 0,1 mm. Odepranus GeperoBoil JIMHUM IIepeaTh ¢
MaKCHMaJIbHOH MOJpOOHOCTHIO, TIO3BOJISIONIEH N300pa3uTh OCOOEHHOCTH THIIAa Oepera M CTENEeHb ero M3pPEe3aHHOCTH.
O06001menne OeperoBoii JMHUK MPOU3BOIUTD 32 CUET UCKIIIOUEHHS HanOoJee MEJIKHX ee M3rM00B, He BHIPAXKAIOIINXCS 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 COXpaHeHUeM 1o100ust ux (hopmbl. BeaudrHa cMeleHus Ipu 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 THHUSIMH.
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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
oonycmumotl (6 MULIUMEMPAX HA Kapme), HA YUACKU JUHEUHbIX 00bEKMO8

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, 1/13o6pa)1<aeM1>1x B ABC JIMHUU, BBIYCPTUTDH JIMHUAMU 0,1 MM. VICTOKHM TJIaBHBIX PEK BBIYCPTUTH JIMHUAMU
tommuHou 0,15 MMm. [Ipu U300pakeHUU PeK MOJDKHA OBITH YETKO IepelaHa OTHOCHTENIbHAS M3BHIUCTOCTh PA3IHUHBIX
PEK MU OHOM M TOM e PEKU Ha Pa3jInYHbIX €€ Y4acTKaX, COXPaHCHBI 0COOCHHOCTH (hopM H3THOO0B (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 ITyOMH M n3obaramu. OToOpaTh HanboJiee XapaKTepHble OTMETKH IIyOHH.
Bosee uacTo moanmcath OTMETKHM BONM3M Gepera Mops. OTMETKM TIIyOMH JaTh Ha | aM? B CIIEAYIONIEM KOJHYECTBE:
npu rayoune 10 20 m — 10-15, rmy6xe 20 M — 5-10 oT-MeTok. Bee oTMeTky TiyOWH moanucaTh B LENBIX METpax, IpH
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 mmkaie: 2, 5, 10, 20, 50. M3006atsl, pucyromue 00U CKIOH, JOKHBI
OBITH COTJIAaCOBAaHBI MEXIY CO0OH, a TaKkKe C OTMETKaMH IiIyOuH. [{jis 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 pona oObekTa aTh B COKpamieHHOH ¢opMme; 0e3 coKpalleHHs AaTh MPH MOJIHCIX COOCTBEHHBIX Ha3BaHMH
OoupIINX 10 TUIOMAAN 00BbEeKTOB. HazBaHMe pek, MMEIoNNX Ha KapTe JIMHY 4 ¢M U Oouee, moanucarh Bee. HazBaHue
Oosiee KOPOTKHMX IIOMECTHTb C YYETOM MX BaKHOCTH ISl JIAHHOTO paiOHa, CTENEeHW HArpy3KW KapThl IPYTHMH
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, €CJI OHHM PACIOJIOKEHBI Ha OKpPaWHaX HAcEJIEeHHBIX IYHKTaX, a B HacEJEHHBIX IMYHKTaX 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 PacloI0)KeHHs HACEICHHBIX TyHKTOB HA MECTHOCTH C BBIICIICHHEM BAXXHBIX U3 HHX;

THIT HACEJICHHOTO IyHKTa; BHEIIHEE OUePTaHHE, OOIIYI0 CHCTEMY IIIAHUPOBKH, MAarnCTPAJIbHBIC U TJIABHBIC YIIUIII;
00 XapakTep ¥ OTHOCUTENBHYIO IIIOTHOCTH 3aCTPOHKH, ()OPMY KBApPTAIOB M MX OPUEHTHPOBKY.

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 IOJITHCEH X COOCTBEHHBIX Ha3BaHUI COTJIACHO Ta0JIHUIIE 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 xxkuteneit: ot 50 000 mo 100 000 xuteneit ot 500 no 1000 xuteneit
ot 100 mo 500 xureneit meree 100 xxurenei

Ha xapre noxasarts Bce HaceJICHHBIC MyHKTHI, H300paXEHHbBIE Ha KapTOrpaguIeckoM MaTepHuae, 10 KOTOpOMY OHa
COCTaBJIACTCA.

N3o0pakeHne HaceNeHHBIX TyHKTOB. Oco00e BHIMaHME 00palaTh Ha MPaBHIbHYIO Iiepeady 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 niana xeapmana eopooa 00 ceHeparuzayuy 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 BHEIITHUH KOHTYP HACEJIICHHOTO ITyHKTA (pHC. 58).

KBapraisl roposa n300pa3suts 3aMKHYTHIMH KOHTYpaMu ¢ (POHOBOH OKPacKOH MaJIMHOBOTO

nBera. KBapraibl MOCENIKOB CENBCKOTO THIIA M300pasuTh (UIypaMH M IOJIOCAMH YEPHOTO LIBETA, KOTOPBIE JOJDKHEI
nepeAaBaTs OOMMH XapakTep IUITAHHPOBKH M 3aCTPOHKH M300pa’kaeMbBIX HACENeHHBIX NMYyHKTOB. lIpm m3o0pakeHHn
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 YCIOBHBIMHU 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(HUIHMAIBHBIX 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,
JIAaHHBIX B TaOJIMIE YCIOBHBIX 3HAKOB.

Jloporu u 10poKHbIE COOPYKEHHS

Ha kapre noxasars:

JKEJIE3HYIO JIOPOTY; aBTOMOOMIIBHYIO IOPOTY C YCOBEPIIEHCTBOBAHHBIM ITOKPBITHEM, aBTOMOOMIIBHYIO JIOPOTY

C TIOKpBITHEM; aBTOMOOWJIBHBIE JIOPOrW 0€3 MOKpPBITHS, TPYHTOBBIE INPOCEIOYHBIE OPOTH, TOJIEBYIO M JIECHYIO,
HEMIEXOHYIO TPOILY; JKeJIE3HOJOPOKHBIC CTAaHLIUH.

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 n3o0paxxaeMoii TOpor;

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 IOCIIEA0BATENFHOCTH OT BEICIIETO KJIacca K HU3ILIEMY.

Yc0BHBIC 3HAKH JOPOKHBIX COOPYKEHHH, IPEPHIBAIOIIE H300pakeHHE TOPOTH, BEIYEPTHTh PaHbIIE YCIOBHOTO 3HAKA
camoil noporu. V3o0paxeHne NOpOr NOIKHO OBITH YBSI3aHO C M300paKEHHEM APYTHX 3JIEMEHTOB MECTHOCTH. Ilpm
n300paKeHUH JOPOT HEOOXOOMMO HYEeTKO OTOOpa3WTh WX IPSMOJIHMHEHHBIE y4acTKH, (opMy IIOBOPOTOB, MeCTa
nepeceyeHuss U OOBEKTHI Y JIOpOT, SIBISIOIIMECS OpHEeHTHpaMu. Eciu Ha KapTe HEBO3MOXHO pa3MECTHUTh JIBE
napajuleJIbHO MIYIIUE IOPOTH, TO CMELIAeTCs YCIOBHBINH 3HAK JOPOTH OoJiee HU3KOTo Kiacca (MeXAy HUMH OCTaBHTh
mpocset 0,2...0,3 mm).

A6mMoMOOUNILHYI0 00PO2Y ¢ YCOBEPUIEHCHIBO6AHHBIM NOKPbLIMUeEM, TIOKa3aTh Bee. JJoporu HU3IIEero Kjiacca HAHECTH C
or6opom. [Ipu orOGope B mepByro ouepeb NoKa3aTh JOPOrH, COSTUHSIONINE 110 KpaTYalIIuM pacCTOSHUAM HaCeJICHHBIE
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.
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Puc. 60. Pao eenepanusayuu. [Joposcuasn pasesiska npu uzobpasicenuu ¢ macuwmabdax 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 MOKPHITUEM — IIMPUHA MO KPHITOM YacTH M MaTepuai
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, PacCnoJIOKCHHBIC HA JOpOrax ¢ MOKPBITUEM, ITIOKAa3aTh C
mHB 20 M 1 6ostee Bce, MOCTHI AMHON MeHee 20 M TI0Ka3aTh yepe3 CYIIeCTBEHHbIC MPEMATCTBUSA, a TAK)KE BaYKHBIE
JUTsl OpreHTHpoBanus. Ha kapTe y 3HaKOB MOCTOB JUTMHOH 20 M U 0oJiee TOMECTUTh TOJAIUCH MX XapaKTEPUCTUKH, B
KOTOpBIX yKa3aTh MaTepuall IOCTPOMKY, [UIMHY U IUUPUHY IPOE3KEI 4aCTH MOCTa U IPY30I10{bEMHOCTb.

Iloanucu gopor

N BbIXOJIa 3a pPAaMKYy JIMCTa KapThbl YCJIOBHBIX 3HAKOB OCHOBHBIX JJIA JaHHOTO paﬁOHa J0pOoT MOANHCHIBACTCA HX
HanpaBieHue. [l yka3aHWsI HAlpaBJICHUS Y BEIXOJAa 3HAKa JKEJE3HOH [OPOTM W aBTOMOOWIBHOH IOPOTH C
YCOBEPIIICHCTBOBAHHBIM TOKPBHITHEM IOJIMUCATh COOCTBCHHOE HAa3BaHWE KPYMHOro ropoja. Haspanue nate B
MMEHUTENbHOM mazaexe. [Ipu 3ToM psaoM ¢ Ha3BaHUEM MOJ-MUCaTh PACCTOSTHUE OT BHYTPEHHEW paMKH JIMCTa J0
COOTBETCTBYIOLIETO ITYHKTA.



Peabed
IIpu nzo006pakeHnu penpeda Ha KapTe HEOOXOAUMO PABUIEHO U HATISITHO 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'enepanusayus monoepagpuuecxou 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
KPYIHOMACIITa0HbIX TONOrpadMueckux Kaprax penbed MoKasbBaloT ¢ ceueHneM 2, 5 wiu 10 M, Ha MeJTKoMacITabHbIX
—20, 50, 100 u 60ommee MeTpoB

Penped Ha KapTe M300pasuTh ropm3oHTAIAMH. 300paxenne penbeda IOMONHATH OTMETKAMH BBICOT XapaKTEPHBIX
TOYEK MECTHOCTH, MOIIMHCAMH TOpU3OHTaJeH. [ m300pakeHUs penbeda TOPU3OHTAIIMH IPUMECHUTH 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 NIPUMEHSIOTCS:

JUTL OTOOpaXKeHHsT XapaKTePHBIX (POpM penbeda; Uil H300pakeHus penbeda paBHUHHBIX YYACTKOB, KOT/Ia 3aJI0KEHHE
MeEXy OCHOBHBIMH TOPH30HTANIIME OyaeT 4 cM u Oojee

[Ipu n300pakeHnn penbeda TOPU3OHTAISIME 0c000€ BHUMAaHHE OOPAaTUTh HA COXpAaHCHHE TeoTrpauyecKoro mogoous
ero ocHOBHBIX (opm. CocTaBiieHHE 3JIEMEHTOB peibepa Ha KapTe MPOU3BOMUTH ITyTeM O0TOOpa M 00o0meHus GhopMm
penbeda, MOKa3aHHBIX Ha OCHOBHOM KapTorpaduueckoMm marepuaine. /i mokaza otoOpaTh Hamboliee KpyMHbIE U
BakHbIE (DOPMBI M XapaKTEepHbIE JACTAIH, & MEJIKUE, HECYIIECTBEHHBIE UCKITIOUUTh.

CocraBiieHHE JJIEMEHTOB pelibepa BBINOJNHATH 10 y4acTKaM B IIpeleliaX OTIeNbHBIX oporpaduueckux (opm.
[TnactuaHOCTh (OpM pelbeda nepeaarh CONpsIKEHHOCTBIO TOPU30HTANEH, T. €. KOKJIOMY HU3rH0y OJHOI TOpU30HTAIH
JIOJDKEH COOTBETCTBOBATh M3TMO COCEIHEH rOPU30HTANIN, HHOT/IA HECKOJILKO BUAOM3MEHEeHHON (opMbl. Ha 3aMKHYTBIX
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 TOUYKH MECTHOCTH — OTJEJbHBIE 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.

[loxamucu 3HaYeHUH TOPU3OHTAJIEH JaTh B TAKOM KOJMYECTBE M PAa3MECTHTh B COYETAHHU 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 noanuceil ropuszonTaneil. Ilpu pasMellieHUn NOANMCER ropu30HTaNel BepX Ludp
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 DACIIOJIOXKHThH cIlpaBa OT OTMeTKH. COOCTBEHHOE Ha3BaHHE JOJDKHO COINPOBOXKIATHCS HOMEHKJIATYpPHBIM
TEPMHHOM, OTIPEJIEISIONNM PO 00bEKTa, KOTOPOE AaTh B COKpaIIeHHOH (hopMme.

PacTurenbHbIi NOKPOB

Ha xapre noka3saTs cienyrouue BUIbl PACTUTENBHOCTU U FPYHTOB!

JpeBecHast paCTUTENILHOCTH (pHC. 62); KycTapHUKOBasi pACTUTEILHOCTh; 00J0TO; HACKAJILHBIE TPYHTHI (TIECKH);
TPABSIHUCTAsI PACTUTEIBHOCTD.

[Ipu n3006pakeHUH PACTUTEILHOCTH U TPYHTOB HEOOXOAMMO HATJIIAHO OTOOPA3HUTh: Pa3NUIHbIC THUITBI PACTUTEIFHOCTH
U TPYHTOB; TPAaHULIbl PACIIPOCTPAHEHMSI PACTUTEIBLHOCTH U TPYHTOB;



XapakTep pa3MEIEHHs M COOTHOIICHMS IUIOMAAEH pPa3IMYHBIX BHIOB PAaCTUTEIBHOIO IOKPOBA M TPYHTOB M HX
0COOCHHOCTH.

PaznuuHble BUABI PacTUTEIHHOTO IOKPOBA M300pa3uTh (OHOBOH okpackoil. [lmomanw, KOTOpble HE BBRIPAXKAIOTCA B
MacmTabe KapThl, MOKa3aTh BHEMACIITAOHBIM YCIOBHEIM 3HaKOM 0e3 (hOHOBOW Ookpackd. Ha kxapTe pasimdHBIC BUABI
PacTUTENBHOCTH MOKa3aTh ¢ OKOHTYpPHBAaHHEM IYHKTHPOB IUIOIIAAEH MX HM300pa)KeHUs, 3a MCKIIOUCHHEM CIIydYacB,
KOrJla TPaHUIEeld Yy4YacTKOB C pa3IMUHBIMM BHAAMH PACTUTEIBHOIO MOKPOBa CIYXaT OOBEKTHI, H300pakacMble
JIMHEHHBIMH YCJIOBHBIMH 3HaKaMu. KOHTYpBI yUacTKOB pacTHUTENHFHOTO MTOKPOBA 0000IINTH C COXpaHEHHEM MOJI00MS UX
OuepTaHUH.

[ocne mpoBeneHusT yKa3aHHBIX pabOT COCTABUTH BBIYEPUCHHBIH OPUTHHAJ, MOCJIE YETrO0 MPUCTYIHUTh K U3TOTOBJICHHUIO
M3/1aTEIbCKOTO OPUTHHANA KapThl.

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:

1. Cwmanes, B. U. I'eone3us ¢ ocHOBaMU KapTorpaguu U KapTorpaduyeckoro 4epyeHus : yueOHoe nocodue s
cpeaHero npodeccruoHansHoro odpasosanus / B. M. CmaneB. — Mocksa : MznarensctBo FOpaiir, 2022. —
189 c. — ISBN 978-5-534-14084-2. — URL : https://urait.ru/bcode/467771

2. Makapos, K. H. UmxkenepHas reoje3ust: yueOHUK sl cpeaHero mpodeccuonansHoro obpaszosanus / K. H.
MakapoB. — 2-e u3J., ucnp. u gon. — Mocksa : U3narensctBo fOpaiir, 2022. — 243 ¢. —ISBN 978-5-534-
89564-3. — URL : https://urait.ru/bcode/471391

3. Boctpokuyto, A. JI. OcHOBBI Tomorpadguu : yueOHUK JJIs CPeIHEro NpodecCHoHaNbHOr0 00pasoBanus / A.
JI. BoctpoxuyToB, B. H. CynpyH, I'. B. llleBuenko ; mox obmelt pegaxmueit A. JI. BoctpoxayToBa. — MockBa
: WznarensctBo IOpaiit, 2022. — 196 c.— ISBN 978-5-534-01708-3. — Tekct : 31CKTpOHHBIA //
Oo6pasoBarenbhast miarhopma KOpaiit [caiit]. — 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

CemuHapckoe 3ausitue Ne 2.8 (4 yaca)
Tema: « Buabl kapTorpagupoBanus»

1. Bonipochl K 3aHATHIO!

1.1 Bugs! kapT
1.2 Tpunuwurb! KnaccuUKamm


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 pa3HoOoOpaswmeM KapT (oOmiereorpaduyeckie, TeMaTHUECKHe, CIEeIHalbHBIE), C KapTaMu
pasmuuHoii Temaruku («[Ipupoma», «Hacenenue», «IIpOMBIIIEHHOCTh M CEJBCKOE XO3SHCTBO», «IKOJIOTHS»,
«Pekpearmsar). IIpoBecTn aHanu3 WX COAEPKAHWS, 3amucaTh aHHOTAIMI0. CpaBHUTH C KapTaMH aIMUHHCTPAaTHBHO-

TEPPUTOPUAIBHOTO JEJICHUS TePPUTOPHUH.
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 peleHust Kakux 3aad MOJKHO HCIIONIb30BaTh 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

['pynmna xapT
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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)

20° 40° 60° 100° 140° 180°

60° 80 100° 120°

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
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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

CemuHnapckoe 3ansitue Ne 2.9 (4 yaca)
Tema: « KomnblorepHas kapTorpadgus»
1. Bonipochl K 3aHATHIO:
1.3 KommbroTtepHas KapTorpagus B CHCTEME HAYK U TEXHOJIOTHIA
1.4 TeopeTnueckne OCHOBBI KOMITBIOTEPHOM KapTorpapuu

2.3ananne:

2.1 HayuuTbcst paboTaTh C SJIEKTPOHHOMN KapTOil. BBIMOIHUTE MPeIoKeHHbIE HUKE YIPAKHEHHUSI.



Ynpascnenua. YtoOs! y3HATH BCIOMOTATEIbHYIO HHYOPMAIHIO 00 00BEKTE, HYXKHO HaBECTH Ha HETO Kypcop H
KIMKHYTb OINH Pa3 J€BOW KHOMKOHN MbIIH. Hax BEIOpaHHBIM 371aHHEM MOSBUTCS HEOOIBIIOE BCILUIBIBAIOIIEE OKHO, U B
JICBOH YaCTH caifTa 3arpy3mTCs TOTIOIHUTEIHHBIN HH(OPMAIIOHHEIH OJIOK.
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Puc. 100. IHouck ungpopmayuu 06 odvexme Ha 31eKMPOHHOU Kapme

K HEKoTOpBIM 37aHHAM MOXKET OTCYTCTBOBaTh BCIIOMOTaTeNbHAs MHpOpManusi. B Takom ciydae mpu KiIMKE Ha 3TOT
00BEKT HUUETO HE IIPOU30HET.

[lepemernienne Mo KapTe OCYIIECTBISIIOT B IBYX PEXXHUMAaxX: «Kypcop» U «pyKa», BEIOpaB KOTO-pbIe, HEOOXOANMO 3aKaTh
JIEBYIO KHOIIKY MBIIIM B JII00OH 00JacTH KapThl M IEpeMelars KapTy B HeoOXoauMble cTopoHsl, puc. 100, a. s
MepeMEIIeHHs 110 KapTe MOXHO TaKXe MCIIOJIb30BaTh CIICIMAIbHBINA OJIOK HaJ MaciTaOHOW jiuHelkoi. HakaTtne Ha
Jr00YI0 U3 KHOTIOK CO CTPESIKaMH IIJIaBHO MEPEMECTUT KapTy B BBIOPAHHOM HAIpaBJICHUH.
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Puc. 101. Ilepemewenue kapmul ¢ nomowvio vl (@) U UsMeHeHue Macumada Kapmol ¢ NOMowb10 auHetiku (0)



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 — yMeHbmaeT (puc. 102, a). UToObl yBEIMUUTh WM YMEHBIIUTh HEOOXOJUMYIO 001aCTh Ha KapTe,
MOJKHO BOCIIOJIb30BAThCs CIICIUATLHBIMUA HHCTPYMEHTAMU «Y BEJIMYUTE» U «Y MEHBIIUTHY. BRIOpaB HEOOXOTUMBII
PEXUM pabOTHI C KAPTOH, HAJO 3a)KaTh JIEBYIO KHOIKY MBIIIH 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 «+».
Hcnonb3yss KIABUIIH «+» U «—», MOXKHO M3MEHHTh MACIITA0 KapThl, a HAXHMas HA CTPEIKH, MOXHO TEPeIBUraTh
KapTy B HEOOXOIUMYIO CTOPOHY.

2.2 VI3mepeHue THHEHHBIX PACCTOSIHUI HA KapTe MOXKHO MPOU3BECTH C MOMOIIBIO THHEHKH. [ 3TOro Hamo BHIOPAThH
HHCTPYMEHT (JIMHE#Ka», HABECTH Kypcop Ha JIOO0YI0 TOYKY Ha KapTe W KIMKHYTh 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,
aHAJIOTMYHO C U3MEPEHHEM JIMHEHHBIX PACCTOSIHU, HAYaTh I1OCIIE0BATEIBHO BEIOMPATh TOUKH BOKPYT TOTO O0BEKTa,
TUTOIIAIB KOTOPOTO HEOOXOANMO H3MepHTh. KiFoueBbie TOUKH ClIeayeT BEIOUpaTh TI0 9acoBOi cTpenke (puc. 104).

Puc. 104. Hsmepenue nrowaou 06vexmos



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 ¥ CHOCOOBI KOMITBIOTEPHOTO CO3JJaHUs KapT

2.3aganue:

2.1 Co3pate paboumii (paiin. BrraepunBaHue DITPUXOBBIX 3JIEMEHTOB THIporpaguu U penseda mo pparMeHTy
KOHTYpPHOM KapThl
PaboTa nmpoBOAUTCS C HENBIO: 03HAKOMHUTHCS ¢ HHTEpdelicoM 1 pabOYNMH WHCTPYMEHTaMH Nporpammbl. U3ydnTs
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, YTOJNIIEHHYIO TOPHU30HTallb, BBIOJIHUTH
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 pabomol

ITopsiok BBINOJTHEHUS] Pa0OTHI

Cosaanune 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 pexu — 17151 BBINOJIHEHNSI 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 Cemku 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 TOJIIIMHBI JTHHUH.

4. BemonHUTh 0QOpMIICHHE paMOK MOINHCAMH, Kak moka3aHo Ha puc. 105. Crauama cremyer 3agaTh eIWHUIIBI
M3MEpEHUs MIpU(Ta — MATIIMETPHI,

KOTOpBIC HCIONB3YIOTCA IIpH KapTorpadudeckoM depuyeHHd. g 3Toro B MeHI0O HMHcmpymenmpt BHIOUPAIOT
komaHny Ilapamempwst 1 B OTKPBIBIIMMCS OJHOMMEHHOM JUasore, ciesa, B pasnene Pabouee 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, KaKayro TOPU30HTAIb BBIYEPTHTH KaK
OTHEIBHBIA 00BeKT ToMmuHOM 0,12 MM.

4.BbIOTHATS PEAAKTUPOBAHNE W CIIIAKHBAHHUE y3JI0B TOPH3OHTANICH € MOMOIBIO HHCTpYMeHTa Dopma:

a) [ocne akTmBM3ammMu MHCTpyMeHTa Popma NEBOH KIABHIIEH MBIN 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 PENAaKTUPOBAHHS TUIOB Y3JOB IIOCPEACTBOM H3MEHEHMS THUIIA
cerMenta. CHauana cieayeT BBINOJHUTH KoMmaHy IIpeobpasoeams nunuio 6 Kpugyilo, 3aTeM BBIIOJIHUTH
CrIIaXXMBaHUE Y3JI0B ¢ TMoOMoIIblo KoMaHj Coenams y3zen nepezuoom, Cenadums yzon, Coenamsv y3en
CUMMEMPUUHBIM.

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¢ukanust KpUBU3HbBI CETMEHTA MOCPEACTBOM M3MEHEHUS JUTHHBI YIIPABJISIONIeH INHUH Y3I1a;

- Ynanenue win 100aBieHNe HOBBIX y37I0B. JIeBOW KiIaBHIIEH MBIIIM yKa3bIBAIOT MOJIOXKEHHE Y371 M BBIOIHSIIOT
KomaHny Jobasums y3en v Yoanums y3en . Y3ed MOXKHO yIAIATh WA JOOABUTH M C TIOMOIIBIO BOMHOTO
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
JanA 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 rOpH30HTAIM MOXKHO YIINTh C MOMOIIBIO 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 pekr BBITIOJHHUTD JIECMEHTHI PEKH B CIICAYIOIIEM MOPSIIKE:

- BrruepTuts OeperoByro JUHUIO ITTABHOW PEKH (B BE IMHUN) B BUJE 3aMKHYTOTO KOHTYPA;

- OCTpOB BBIYEPTUTH KaK 3aMKHYTHIH KOHTYp U 33JaTh €My 3aJIMBKY OEJIOro IBEeTa;

- 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 HX HPUTOKH. Kakayro peky M KakAblii IPHUTOK CIIEAYeT BBIYEPUYMBATH KaK
OTZEJbHBINH OOBEKT.



- BeimonHKT criakuBaHue y3710B HHCTpyMEHTOM Popma .
- BeImosHUTE TOCTENEHHOE YTONIIEHHE PEK OT MCTOKA K YCTBIO, [UISL 3TOTO CJIEAYET Pa3OUTh PEUK Ha HECKOIBKO
00BEKTOB (KaK IMOKa3aHO Ha IIOJIOKKE)C MOMOIIbI0 HHCTpyMeHTa @opma u KoMaHasl Cnromams Kpueyro. 3aiath
KaXXIOMy 00BEKTY ImociiefoBaTe’IbHo Tommuny JuHnu 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.
Korma kypcop mpumer Bua OoJbLION 4YepHOH CTPEJKH, IIENKHYTH JIEBOW KJIAaBUIIEH 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 OyzeTr mojelieHa Ha JBa OOBEKTa, OJHOMY M3 KOTOPBIX CIIEIyeT MPHUCBOUTH HEOOXOIUMYIO
TOJIIMHY JUHUHM. [lasee 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.
- CoxpaHHTh CO3IaHHBIN (ailn B paboueii mamke rpyImsL.

Cemunapckoe 3ansitue Ne 2,11 (4 yaca)
Tema: « Tonorpaguyeckne KapThl U ILIAHBI»

1. Bonipochl K 3aHATHIO!

1.1 TTonstre o xapre. O0muUe cBeACHUS
1.2 Macmrta0s1 Tormorpadi4ecKux IIaHOB U KapT
1.3 YcnoBHBIE 3HAKU IUIAHOB U KapT
1.4 Homenknarypa Tonorpaduieckux kapT

PaboTa B MaibIX rpynmax — 3TO OJHA M3 CaMBIX HOMYJISPHBIX CTpaTeruil, Tak Kak OHa JaeT BCEM CTyIEHTaM
BO3MOXXHOCTb y4YacTBOBaThb B pa0OTe, NPAKTUKOBATh HABBIKK COTPYJHHYECTBA, MEXJIUYHOCTHOrO OOLIeHUs (B
YaCTHOCTH, YMEHHUE aKTUBHO CIIyIIaTh, BEIPA0ATHIBATh 00IIIce MHCHHE, pa3peniaTh BO3HUKAIOIIUE Pa3HOTIACHS).

2.3apanmue:

2.1 OTBETHUTD Ha CIEAYIOIINE BOTPOCHI:

- Uro Takoe kaprta, miaH?

- YeM kapTa OTIIMIAETCS OT KOCMOCHUMKA?

- Uro Takoe kocMokapTa?

- Kakue ypoBHH IpOCTPaHCTBEHHOTO OXBaTa BOBMOXKHBI B KapTax?

- Kto u st xakux 1mieneit HCmob3yeT KapThl Pa3IMIHOTO MIPOCTPAHCTBEHHOTO OXBaTa?

- Kaxue 00BEKTHI 1 SBJICHUS XapaKTEePHbI I KapT Pa3ITUUYHON TEMATHKU?

- [locTaBbTe B HY>KHOU TIOCIIEIOBATEIFHOCTH CJIOBA: paiiOH, pETHOH, IIAHeTa, TOPOJ, CTpaHa, IITaT, 00IacTh.

2.2 Ha3BaTb cienyromnie MaciTa0bl:

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 paccTOSIHME Ha MECTHOCTH OOJIble PacCTOSHUSI Ha kKapTe npu Macmrabde 1 : 1000; 1
:10 000 ?

2.4 3aMeHUTh MIMEHOBAaHHBIN MACIITA0 YHUCICHHBIM:

BlcMScem;Blem50m; B1 em 250 M; B 1 em 3 km; B 1 cm 500 km.

2.5 Onpenenuts MaciTab KapThl, eciii 5 cM Ha Kapte cootBercTByoT 1, 10, 100 xm?

2.6 JlaTh Ka4eCTBEHHYIO M KOJIMYECTBEHHYIO OIIEHKY MacmTady Kapt ¢ puc. 104.

2.7 Haiiti yncieHHble MacITaObl AJIsI CIIEAYIONINX HMEHOBAHHBIX:

Blem—1Im;Blem—10M;B1cem—100 M; B 1 cm — 1 kMm;

Blem—5m;Blcem—50m;B1ecM—500M; B 1 cM— 5 kM.

2.8 Onpenenuts, 4eMy paBHbI PACCTOSIHHSL HA MECTHOCTH, €CIIH:

a) Ha kapte macmraba 1 : 10 000 onun cnemyromue: 2,15 cm; 3,75 em; 7,54 cm; 10,62 cm; 15,91 om; 26,8 mm; 45,8
MM; 63,4 Mm; 88,8 MM

B)Ha kapTe macmTaba 1 : 500 000 onu cnexyromue: 4,8 mm; 14,4 mm; 23,1 mm; 43,8 mm; 76,9 mvm; 4,9 oMm; 5,7 cm;



23,4 cm; 42,6 cm; 93,5 om.
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Puc. 106. Kapma Northampton Square

2.9 Omnpexnenuth NpeAeTbHYI0 TOYHOCTS ciieayromux Macmrados: 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
IIpenensHOM TOYHOCTHIO MaciiTaba Ha3bIBAIOT JJIMHY OTPE3Ka Ha MECTHOCTH, KOTOpas Ha Kap-T€ COOTBETCTBYET

otpesky B 0,1 Mm.
2.10 Ompenenuth MaciiTaObl KapT, €CIU TpeAeIbHas TOYHOCTh paBHa 5 M; 10 M; 50 M; 2,5 kM; 5 kM; 10 kM.
2.11 Kakue KapThl Ha3bIBAIOTCS IUIAHAMH, KPYITHOMACIITAOHBIMH, CPETHEMACIITAOHBIMHI U MEJIKOMACIITaOHBIMH?

Crenarb BHIBOJIBI.
Cemunapckoe 3ansitue Ne 2,12 (4 yaca)
Tema: « Tonorpaguyeckne KapThl ¥ IIAHBD

1. Borpocs! K 3aHATHIO:

1.1 INonsiTue o Tonorpaduyeckoi cbeMKe.
1.2 Bugpl Tonorpaguyeckux CbEMOK MECTHOCTH
1.3 3amaun, pemaemsle 1Mo TOmorpagpudecKuM KapTaM | IIaHaM

2.3aganue:



2.1 OTBeTHTH HA CIEAYIOINE BOMPOCHL:

Uro Takoe TomorpaduyecKuii TUIaH U Tonorpadudeckas kapra? B 4em X cXOIICTBO H pa3iandne?

Uro Ha3BIBaeTCA MACIITA0OM M KaK OH BBIpaxkaeTcsi? UTO Ha3BIBAIOT IpeAeTIbHON TOYHOCTHIO MacmTaba? YKaKuTe
npeaensHy0 TOYHOCTh MacmTabos 1:10000 u 1:1000.

2.2 HayguTbcs U3MepATH JIHHBI U TUOMAAA OOBEKTOB 110 KapTaM.

Jnst u3MepeHns MPSMOJIMHEHHBIX OTPE3KOB HCIIONB3YIOT MUPKYJIb M JHHEHKY. Vbl MUPKyJIs yCTaHABIMBAIOT IO
Macmtaly M, HE M3MEHAS pacTBOpa, OTCUUTHIBAIOT PACCTOSHHE MEXAY KpallHMMH Toukamu. l3mepenue
KPHUBOJIMHEHHBIX OTPE3KOB IPOU3BOJAT IyTEM IOCIJIEIOBATENHLHOTO OTIOXKEHUS «IIara» HUPKYJIs, 3aBHCSIIETO OT
CTETNeHN M3BWJIMCTOCTHU JIMHUU. B MONEBBIX YCIOBHAX JOMYCTUM CHOCOO BIaXKHOW HUTKH.

Jpyrum crocoOoM sBIsieTCsE M3MEPEHHE PAcCTOSIHUS C IOMOLIbI0O KypBHUMETpa, KOTOPBIH IPOKATHIBAIOT IIO
n3MepsieMol TuHUM. [loyueHHBIH pe3ynpTar (B CAaHTUMETpax) YMHOXKAIOT HA BEJIMYMHY MacuiTaba JaHHOH KapThl.
B snekTpoHHOM BapHaHTe KapT BO3MOXKHO aBTOMAaTHYECKOE ONpPENeICHHEe PacCTOSHHUN ITyTeM (UKcaluu KpalHHX
TOYEK.

Ilo kapTe OOBIMHO H3MEPSIOT KpaTdaiilliee pPacCTOSHHE MEXIy IYHKTaMH, B TO BpeMs KaK peajbHbBIH pernbed
(X0NMMBI, TOpBI) BHOCHUT KOPPEKTUBBL. [l MX ydeTa IPH BBIYUCICHUM PACCTOSHUI HMCIOJB3YIOT MONPABOYHBIN
K03((ULKEHT, HAa KOTOPBIA YMHOXKAIOT PACUCTHBIN pe3ynbrar (Tabdm. 8).

L=1 xKk,

rne L — umckomoe paccrosume; | — paccrosHue, ompemeneHHOe Mo KapTe; K — mompaBodHBIA KO3 QUIMEHT,
oTpaxaromui peabed 1 MacuTad KapThl.

Tabmuma 8
THonpasounviii ko3 puyuenm
[MomnpaBounsiii ko3 duipeHT K
MecTHOCTB Macutab
1 : 50 000 1 : 100 000 1:200 000
ropHast 1,15 1,2 1,25
X OJIMUCTAS 1,05 1,1 1,15
[pPaBHUHHAS 1,00 1,0 1,05

2.3 Vcnosp3yst JMHEHKY U TONPaBOYHBINA KO3 QUIMEHT, HAWTH PACCTOSIHUE MO MPSIMOI MEXAY JBYMSI TyHKTAMU
o kapte (puc. 119) (1 : 100 000):

a) . Munas — r. Benenus ; 6) r. Pum — r. Can-Mapwuno; B) T. Pum — 1. Typun; r) r. Heanons — r. Mutan

2.4 Ompenenuth pacCTOSHUS MEXy 3TUMH )K€ ITyHKTaMH C TOMOIIBIO IIUPKYIIS-U3MEPHUTEIIS], €CIIN «Iar UPKYJIs
—5 MMm; 4 MM; 3 MM

2.5 PaccunTarth nmpuMepHoe BpeMs B ITyTH NpU cKopocTH npoBrkeHns 80 km/gac.

2.6 Ilo xapram 'MC-Tomck, TMC-HoBocubupck, 'IC-KemepoBo n3mMepuTs paccTosHEE OT LIEHTpPA JI0 a’poIiopTa,
JI0 PEKH, 10 KPYIHOTO MPOMBIIIIEHHOTO MPEAIPUITHS.
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Puc. 107. Kapma Hmanuu

2.7 Ompenenuth MacmTab IUTOMAAN s KapT ciaexyromux Macmraoos 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, uTo B | cM? KapThl HaXoauTCs | ra HA MECTHOCTH.

2.8 BuruucnuTh miomans 00beKToB, eciy 1o kapte Maciutaba 1 : 1000 onu pasubr: 20 cm?, 40 Mm2, 50 cm?.

2.9 Ucnonp3ys rpaduuecKuii crocod U najaeTky , BRIYUCIUTD IUIOIMAAN YKa3aHHBIX 00BEKTOB. Y4eCTh, YTO Ha KapTe
IUIOIA/Ib yYacTKa pa30MBaIOT Ha MPOCTEHINNe reoMeTpudecKkue GUrypsl (IPAMOYroJbHUKH, 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 KBaJIPaTHKA U3BECTHOTO
pasmepa (Hanpumep, Ha | cm?). TlaneTky Hak/IaAbIBAOT HA COOTBETCTBYIONIMI KOHTYP H MOJICYUTHIBAKOT YUCIIO

TTOJTHBIX W HEIIOJIHBIX KBAIPATHKOB. Hemonusie KBaJIpaTUKU CYUTAIOT 11O JABA-TPH 3a OAWH. 3Has MaCIlITa6,

2

BBIYHCISIIOT PEATBHYIO TUIOIIAIs Ha MecTHOCTH (puc. 108).
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Puc. 108. Yuacmox na kapme (a) u usmepenue e2o niowadu naiemkoiu (6)

Cemunapckoe 3ansitue Ne 2.13 (4 yaca)
Tema: « DoToTonorpaguyecKne ChbeMKm»

1. Bonipochl K 3aHATHIO!

1.1 Bugsr poTOrpaMMETPUIECKUX CHEMOK
1.2 AspodoTocremka
1.3 AspodoTocHIMOK ¥ KapTa. X oTiiHdme 1 cX0ICTBO

2.3ananmue:

2.1 OTBETUTH Ha CIIEAYIOIIKE BOIPOCHL:

- Kak kmaccudumupyror MeTonsl Tomorpadudeckoil chemku? KakoBBI MPHHIMIHATBHBEIE OCOOCHHOCTH
OCHOBHBIX METOJIOB CheMKH? YKa)XHTe 00JIACTH MIPUMEHECHHS Pa3IIUIHBIX METOJJOB CHEMKH.

- Kakne mpuOOpBl TPUMEHSAIOT TPU TEOHONHUTHOW (TOPU3OHTALHOW) ChEMKE M KaKyK COCTaBISIIOT
MOJIEBYIO JOKyMeHTaruio? HazoBuTe crmocoObl CheMKH 3JIEMEHTOB CUTyarii. MOXKHO JIU TIPU TEOJOTUTHON ChEMKE
OTIPEJICNIATH PACCTOSHUS TI0 HUTSHOMY JajdbHOMEpy?

- Kakne npubopbl NPUMEHSIOT TPH TaXEOMETPHUUECKOW ChEMKE W KaKylo COCTABISIOT TOJIEBYIO
JIOKyMeHTanuo? YeM oTiudaercs abpuc TaXxeoOMEeTPpUIEeCKON OT adprca TEOJ0TUTHON CheMKH?

- KakoB mopsiok paGoThl Ha CTaHIHMK TNPH TaxeoMeTpuieckol chemMke? Kak BBIMHCISIOT TPEBBIICHUS
PEEYHBIX TOUEK OTHOCUTEHHO CTAHIIMK U UX OTMETKH?

- Kakne BUIBI CHEMOYHOIO OOOCHOBAaHHUS MPHUMEHSIOT IMpPH TaxeoMeTpuueckoi cbemke? [IpuBemute
(hopMyJIBI TSl BRIYUCIICHUS TOTyCTUMBIX HEBS30K.

- Kakwe mpuOOphl MPUMEHSIOT HPU BEPTHKAILHOW CheMKE (HHBEIHPOBAHUHM IOBEPXHOCTH) M KaKYIO
COCTaBJIIIOT TOJIEBYIO TOKyMeHTanuio? ONUIIMTe METOJUKY pa3OMBKU y9acTKa Ha KBaJpaThl, HUBEIUPOBAHUS 110
KBaJ[paTaM W BBIYHCICHUS OTMETOK BEPIIHH KBaJPATOB.

- Kak kmaccupumupyor Qororomorpadudeckrie cbeMku? ONUIIATE WCXOJHBIE MAaTepHAIBl U
TEXHUYECKHUE CPENICTBA X MoJydeHus. Ha30BUTe OCHOBHBIE MapaMeTphl a3pOPOTOCHEMKH.

- BreimonmauTe aHanmmu3  (OpMyI, OMUCHIBAIOIIMX CMENICHHS HW300pakeHUs TO4YeK, OOYCIIOBICHHbIE



HaKJIOHOM a’podoTocHUMKA U penbedom MecTHOCTH. Kak onpeaenuTs MacmTad adpoGOTOCHUMKA U U3MEPUTH T10
HEMY paccTosiHue?

- Kak ompenensiroT BEICOTHI 00BEKTOB U IMPEBBIIICHHUS IO a3podoToCHIMKaM?

- PaccunTaiite cpemHIOI KBagpaTHYECKYIO IIOTPENIHOCTH OIpPEIeTIeHHs BHICOTHI O0BEKTa IO CTepeorape
a’pOoQOTOCHUMKOB, ecii BhIcoTa (ororpadupoBanus 500 M, NPOIONBHOE MEPEKPHITHE adpPO(OTOCHUMKOB
¢opmara 18x18 cm paBHO 60%, a HOTPENTHOCTS N3MEPEHUS PA3HOCTEH MTPOOIBHBIX Mapamtakcos 0,02 Mm.

CemuHnapckoe 3ansitue Ne 2.14 (4 yaca)
Tema: « Beegenue B reorpagpuyeckne uHpopmanuonnsie cucremol. Knaccugunxanus I'HC»

1. Bonipochl K 3aHATHIO!

1.1 Onpenenenne nHOopMaIoHHEIX cucteM. [Tomcucremsr TUC
1.2 Knaccugukarmms reonHGpOpMaIHOHHBIX CHCTEM

2.3apanmue:

2.1 Pa36op xoHKpeTHOU cutyanmu: Co3manue gparmMeHTa nudposoii kapTel T. Operdypra B macirade 1:100 000 u
KapTrorpaduuecknx 0a3 maHHBIX B cpene mHcTpyMeHTanpHO [MIC Mapinfo. @opmupoBanne 3ampocoB Kk 0azam
JTAHHBIX.

IIpakTH4eckoe OCBOCHHE METOAUKHU Co3MaHus GpparmMenTa nudposoit kaptel r. Opendypra B macirrade 1:100 000 u
KapTrorpaduyecknx 0a3 maHHBIX B cpeae mHcTpyMeHTanbHOH [MIC Mapinfo. @opmupoBanue 3ampocoB Kk 0azam
JTAHHBIX.

TpeboBanne k odopmiernnto paboTel. Pabora nomkHa OBITH OopMIIEHA Ha OJHON CTOpoHE He Ooiee 4 CIIMTHIX
CTaHIAPTHHIX JUCTOB Oemoit Oymaru opmata A4 pazmepom 210x297 u comepkaTh: TUTYIBHBIN JHUCT U TEKCTOBYIO
yacTh. Ha TUTYyIIbHOM JHCTE 00513aTENIBHO YKa3bIBACTCSl HANMEHOBAHHUE YU€OHOTO 3aBE/ICHNS, NHCTUTYTA, CIICINAIIb-
HOCTb, TeMa MPAaKTHYECKOH paboThl, HOMEp BapHaHTa, GaMWIUs CTyJICHTa U NOATPYMNa, (GaMIIHs MperogaBaTes.
B TekcToBoi yacTu 00s13aTENBHO yKa3bIBaeTCA LIEb U COIepKaHue paboThl, HICXOIHbIE TaHHBIE, KPATKOE MOSICHEHHE
3TAIIOB BHITIOJHEHHON paboTHI.

[Ipn nobGaBneHum moJedl B paHee CO3JaHHBIE TaONMIBI 00sA3aTelbHBI CIENYIONIME TMOJIA: KOJ OOBEKTa, BUJ
JIOKAJHM3alu1, XapaKTepUCTUKH 00BbeKTa. Pe3ynpTaTel paboThl JOKHBI OBITH COXpaHEHHI B paboueil manke B BHIE
pabouero Habopa — (aiii ¢ COOTBETCTBYIOIUM pacuiupenueM ¢opmara Mapinfo Ne 6purager.wor. PesymbTarst
paboThI IPOBEPAIOTCS Ha KOMIIBIOTEPE WM IO pacredatke cxeM. Kaxkaplil n3 4ieHoB Opurajsl 3amumaeT paboTy
CaMOCTOATENbHO, OTBEYast HA KOHTPOJIbHBIE BOTIPOCHI.

Cemunapckoe 3ansitue Ne 2.15 (6 uacos)
Tema: « Ctpykrypa u moaeau aanubix T'UC, ucrounuxu nanupix B T'UC 1 uX THIIBD)

1. Bonipochl K 3aHATHIO!

1.1 Crpykrypa u mogenu ['IC
1.2 TlonsaTue o TMIAX UCTOUHUKOB
1.3 Buusl kapTorpaduueckux MaTepraioB

2.3ananue:

2.1 C momompto kaprorpaduyeckoit cuctemsl Google Earth maiiti ropox OpenOypr (paiioHBI IO BapHaHTY)
Haiinem B IHTEpHETE HHTEPAKTHBHYIO KapTy ropoxa OpeHOypra (paiiOHbI 110 BapHAHTY)

1. BamycTuTh Gpay3ep 1 BBECTH aJpec caiita ¢ HHTepaKTHBHBIME KapTamu (Hampumep, http://www.eatlas.ru).
Bribpats nHTEpaKTHBHYIO KapTy ropoja (Hanpumep, Cankt-Ilerepbypra). C moMoOIIbI0 CHCTEMBI YIIPABICHUS
HaWTH OIpeie]IeHHbII palioH roposaa (Hanpumep, [lerponaBnoBckyro kpenocts). [IpocMoTp ydacTka 3eMHOM
MOBEPXHOCTH C MTOMOIIBI0 KapTorpaduyeckoii cucreMsl Google Earth (Puc.109).


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/

Haiimenm B xaprorpadmrdueckoil cucreme Google Earth samn
ropos ¥ Baiml paiioH.

Puc. 109 2opoo Cankxm-Ilemepbype. onpedenennulii pation 2opoda -nanpumep, Ilemponasnogckas kpenocme.

2.2 3anyctuth nporpammy-Hasuratop Google Earth u ¢ momolIupio cuctemsl ynpaBiieHUsl HAWTH Ball FOpo.
(mampumep, Caukr-IletepOypr). Haiitu u npubnu3uth onpeaecHHbIH paiioH ropoja (HampuMep,
[leTponaBiIoBCKYIO KPEHNOCTH).

Puc. 110 2opoo Canxkm-ITlemepbype. onpedenennwlii pation 20poda -nanpumep, [lemponaenogckas Kpenocms.

2.3. Pa306op xoHkpeTHO#t cutyanuu: OLUEHNTh CUTYallMIO Ha JOPOTe M0 33JaHHOMY MapIIpyTy, C Y4€TOM JIOPOKHBIX
CHUTYaIUii U POOOK.

2.4. TIponoXuTh MapUIPyT JIBMXKEHHS 10 3aJlaHHOTO O0BEKTa Ha TOPOJCKOM TPAaHCIOPTE, BBIOPATh ONTHMAIIbHBII
BapHaHT.

2.5. Haiitu cBOM 10OM, UCTIONB3Ys ITAHOpaMY.

Cnatb otyet B Microsoft Word.

CemuHapckoe 3ausiTue Ne 2.16 (4 yaca)
Tema: « KpaTkuii 0630p nporpaMMHBIX CPeICTB»

1. Bonpochl K 3aHATHIO:


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

1.1 3apy06exHbIE IpOrpaMMHBIE ITPOTYKTHI, BUIBI X CBOICTBA, CIIOCOOBI IPUMEHECHUS
1.2 OredecTBeHHBIE TPOTPAMMHBIE IIPOIYKTHI, BUIBI M CBOMCTBA, CIIOCOOBI TIPIMEHEHUS

2.3aganue:

2.10TBeTUTH HA BOMPOCHI:

—  Yro Takoe T'C?

—  Kak xpanutcs nnpopmanus 8 TUC?

— T'UC moxHO paccMaTpuBaTh B TPEX BUAAX

—  Yrto MoxHO aenats ¢ nomonso [TUC?

—  I'ne mpumensrorcs TUC?

—  Yro Takoe GPS?

—  Kro ucnonszyer GPS?

—  Uro takoe GPS - npuemuuk?

— Kaxk ucnonezyrorcs kaptsl B GPS - mpuemuunkax?

—  Yto Taxkoe reoKenuHr?

—  Kro urpaer B reoxemar?

—  Yro Takoe Google Earth?

— Bosmoxnoctu Google [Tnanera 3emis?

2.2 O3HaKOMUTBECS C 3apyOeKHBIMH IMPOTPaMMHBIMH TPOJYKTaMH, pPaccMOTPETh CBOMCTBA M CIOCOOBI
npumeHenus. HMpeomorust padotel B cpenme GeoDraw mis Windows 0Oa3supyeTcs Ha CICAYIOIIUX OCHOBHBIX
MPUHIUIIAX U BO3MOXKHOCTSIX.

Iudposas  kapra ¢(opmupyeTcsi Kak COBOKYNHOCTh TEMAaTHUECKMX  CJOEB, KaXIbldH N3 KOTOPBIX
MOJJIEP)KUBAECT OOBEKTHl OJHOTO THUIA: TOYEYHBIC, JYTH, MOJIHUrOHbI. KaIbplii COoH MOXET OBITh 3JIEMEHTOM
HECKOJIbKUX Kommo3uliuii kapt. Co3aBaeMble CJIOM BEKTOPHBIX HU(PPOBBIX KapT MOTYT OBITh CBS3aHBI C 0Oazamu
aTpuOYTHBHBIX JaHHBIX NPAaKTUYEeCKH B JIOOBIX Qopmarax, wucmonb3ys apaiieeppr ODBC u IDAPI:
nognepxxuBatotcst popmarel DBF dBase u DB Paradox, MS Access, MS Excel, CYB]] Oracle, Interbase u apyrue.
CBs13p MOXET OBITH OCYIIECTBJIECHA KaK C yXK€ CYIIECTBYIOIIMMH 0a3aMM, Tak M C CO34aBacMbIMH B IIpoOIecce
¢opmupoBarust [MC. JInst cBsi3m OOBEKTOB CIIOSI C TAaOMMIAMH aTPUOYTHBHBIX JAHHBIX KaXIOMY OOBEKTY
MPUCBANBAETCs M0JIb30BATEIbCKUI NASHTH(HUKATOP.

Wudopmanusi o mpocTpaHCTBEHHBIX 00beKTax ciiosi mpezcraBieHa B GeoDraw B Tabiuuax IIByX BHUJIOB,
HECKOJIBKO PA3THYAIOIINXCS IO IPABUIAM UX CO3JaHHS.

Tabnuybl ampudymuensix OAHHBIX — STO TAONUIBI, B KOTOPBIX XpaHUTCsA HH(opManus 00 oObeKkTax u
KOTOpasi ucnonb3yercss anst pemeHuss 3agad B cpeae [MC. B mepBblil croiber Takoi TaOiMIbl 3aHeceH
MOJIF30BATENbCKUN MACHTUGHUKATOP. Tabiauibel aTpHOyTHBHBIX JaHHBIX MOXHO CO3/1aTh B Cpele pedaKTopa uepes
AIMUHHCTpPATOp [aHHBIX, MOXXHO IIOJICOCJHMHHUTH K CJIOI0 CO3JaHHYIO paHee TaOnMIly, a MOXHO CO37aTh
ABTOMATHUYECKH «ITYCTYIO» TAaOJIUIy C 3aIOJIHEHHBIM IIOJIEM IOJb30BATEIbCKUX HICHTH(PHKATOPOB W MMEIOIIYIO
CTOJIBKO CTPOK, CKOJIKO OOBEKTOB B JIAHHOM CJIO€ CJI0s1 TU(POBO KapThl. BbI3BaTh OKHO C TabnuIe, MpuBsA3aHHON
K CJIOI0, MOKHO 4epe3 AJMUHHUCTPATOp JIaHHBIX.

Hngpopmayuonnvie mabauypl — 510 TaOINIBI, B KOTOPBIX XPAaHUTCS WHPOpMAIMsA O BHYTpPEeHHEH (B TOM
YHCIIe TOIMOJOTHYECKOH) CTPYKType M 00 OTHOIIGHHWSX MPOCTPAaHCTBEHHBIX O0BEKTOB ciosi. Hampumep, B Heil
XpaHHTCd WHGOPMAaIMs O HadalbHBIX W KOHEYHBIX Y3J7aX JAYyr, BHEHIHMX IOJMIOHaX W T.II. OTH TaOJHIBI
aBTOMAaTHYEeCKH reHepupyoTcs B cpene GeoDraw, Ho MOTyT UCTIONIb30BAThCS IIPU PEIICHUH aHAINTHYECKUX 3a71ad,
JUI1 KOTOPBIX HY>KHO 3HaHHUE CBA3eH MexTy oObekTamMu. MHGOpMaIMOHHYI0 TabIHUIy Takke MOXHO HPUBSA3ATH K
CJIOI0 B KaUECTBE CTAHAAPTHOM TaOJIHUIIBI aTPHOYTUBHBIX JAHHBIX.

K xaxgomy ci0l0 MOXXHO MpHBsS3aTh HabOp W3 HECKONBKMX Tabmum. CBs3aHHBIE CO CIIOEM TaOJIHIEI
MOMEIIAIOTCS B CIIUCOK 0a3bl TaHHBIX CIIOS, U3 KOTOPOr0 HEOOXoauMas B JaHHBIM MOMEHT AJis paboTsl Tabimia
MOJKeT ObITh BeIOpaHa. CBA3b CIIOSI ¢ TAOMMIIAMU XPAaHUTCA TOJNBKO JUIS JaHHOW KOMIO3HMIHMHU KapThl. B kaxmoif
KOMITO3HIIMH C OJTHUM M TEM )K€ CJI0EM MOYKHO CBSI3aTh pa3HbIE WM OJIHU U T€ K€ TaOJIHIIBI.

Tomnonornueckue CBsI3M MEXIY NPOCTPAHCTBEHHBIMH 00BEKTaMH BHYTPH CJIOS MOTYT OBITH IPE/ICTABIECHBI B
BUJIe TaONMIl, KOTOPbIE B CBOIO OYEpEAb MOI'YT HCIIOJIb30BATHCS IIPH HANMCAHUM MPWIOKEHHWH, HCIOJIB3YIONINX
TaKue CBS3H.

GeoDraw mo3Bonsier co3JaBaTh, IOATPYXKaTb U CBS3BIBATh C OOBEKTaMU IM(OPOBBIX KapT TaOJIUIIBI
arpubyTHBHBIX MaHHBIX B (hopmate Paradox .DB (Bepcum 3.5 u 4.0 mas Windows). MakcumanbHash cymMmapHast
JrHa 3anuck — 1350 cumBonoB (He BKirouas moist trma MEMO). MoHO TakKe HMMIIOPTHPOBATH TaOIHIEI U3
tdopmata .DBF .

ITpu pabore B GeoDraw MO)HO OTKPBITh HECKOJIIBKO OKOH, B Ka)/IOM M3 KOTOPBIX MOKHO CO3/1aTh MHOXECTBO
HOBBIX CJIOEB WJIHM 3arpy3UTh YK€ CYIIECTBYIOIIME CIIOM. B kadecTBe CIOEB MOTYT BBICTYNATh BEKTOPHBIC CIIOH
(cyon ToYeK, YT WIM TOJIUIOHOB) WIIM PACTPOBBIE n300paskeHws. [ kax1oro okHa GopMHpYeTCs CBOS JISTEHAA,



T.€. TIEpEeUeHb CJIOEB CO CBOMMH aTpUOyTaMHu OTOOpaKeHUsI 0OBEKTOB (IIBET KOHTYPA, 3aJIMBKH, THUI JIMHHUMA, 3HAYOK
O0TOOpaKEHMS TOYSUHBIX 00BEKTOB), C KOTOPHIMH HJIET paboTa B cioe. JlomycTrMa 3arpy3Ka OJTHOTO B TOTO K€ CIIOS
OTHOBPEMEHHO B pa3HBIC OKHA (B TOM YHCIIE C Pa3HBIMH aTpHOyTaMH OTOOPaKEHHUS ITOTO CIIOSI B KAXKJIOM OKHE), a
TaKKe OTKPBITHE HECKOJIBKIX OKOH, COJEPIKAINX OAHY U Ty )K€ JICTCHIY.

GeoDraw mo3BoJIsieT BBHIIIOJNHATh BEKTOPH3ALHUIO (CO3/MaHUE) OOBEKTOB B Ipelesiax JIIo00ro M3 BHIOpAaHHBIX
BEKTOPHBIX CIIOEB, 33JaBaTh aTPHOYTH O0TOOpakeHHs 00BEKTOB cios. [lpu 3TOM obecneumBaercs MONHBIN HabOp
oreparyii Mo Co3JaHnI0 KOPPEKTHOHN TOMOJIOIHYECKON CTPYKTYPB OOBEKTOB.

Jnst meneil MHTErpauuy KapT M3 Pa3HBIX MCTOYHHUKOB JOCTYINEH LIMPOKUH CHEKTp MpeoOpa3oBaHHH CIIOEB
(npeoOpazoBaHuii KapTorpapUIecKuX MPOEKIUH 1 IpeoOpa3oBaHUi MIIOCKOCTH).

OOMeH NTaHHBIMH C JIPYTMMH CHCTEMaMH OCYIIECTBISIETCS 4epe3 (YHKIMH HKCIIOPTAa/UMIIOpTa B OOMEHHBIE
(hopmaThl Ipyrux CUCTEM.

Hrorosoit mnponykuumeid GeoDraw sBisroTCS COTVIacOBaHHBIE BEKTOPHBIE CIIOM, CBsI3aHHBIE C 0a3oi
aTpUOYTHBHBIX JAHHBIX 4epe3 IOJb30BATEIbCKUE HICHTH()HUKATOPBI, IPEACTaBICHHBIE B HY)XXHOH CHCTEME
koopauHat W (opmatax (dopmarax GeoDraw) s pmanpHeimeil paboter B mporpammax [ eol pag,
T'eoKoncmpyxkmop, wian 0OMEHHBIX (hopMarax, MO3BOJIONINX WX HCrob30BaTh B cuctemax ARC/INFO, Maplinfo,
AutoCAD, ERDAS wn np. Ilpu stoM g pactpoB Oombmoro pazmepa GeoDraw mpomsBogut ux mnpeodpa3oBaHue B
CTPYKTYpHI THIIA KBaIpoAepeBa, Omaromaps deMmy obecrieanBaeTcs ObICTpast paboTa ¢ pacTpoM.

Ocuoruble daitns! mokpeTHst GeoDraw gms DOS:

.SEG — cnyxeOHast nH(opMarLus;

.ARC — undopmanys o ayrax;

XY — KOOpAMHATHI JYT;

.PNT — nndopmanus o roukax;

.NOD - cniucok y3710B;

.NX — WHIEeKCHI y37I0B;

.POL — crircok mommroHoB ¥ HHGOPMANHSA O MOPSAKEe COOPKH MOJIUTOHOB H3 YT,

.PTR — ccpuiky Ha 1yTH 171t COOPKH MOJIUTOHOB;

.CRS — cmucok ommnbok mepecedyeHus. [IpucyTcTByeT B HOKpPBHITHH, €CIM B KapTe CYIIECTBYIOT OIINOKH
nepecedeHus. JaHHbIi (aii BOSHUKAET TOJIBKO IOCIIE ONEpaIiy OUCKA IIepeCceueHNH;

.NTX, .DTX — napopmanus o TeKCTax, HOMEIICHHBIX B OKHO C KOMIIO3HITUCH KapThI,

.DB — tabmnuiia ¢ arpubytuBHoii nHpopmMarueii B hopmare Paradox 3.5;

.TBK — tabnuiia ¢ ynaieHHbIMHU MPH OalaHCe 3aMUCIMU;

.PRJ — ¢aiin onucanus npoexuuu;

.TCK — ¢aiin ¢ xoopaunaramu THKos.

3ameuanue: daimbl ¢ pacmupenneM .SEG, NOD npu onepanuu yIIOTHEHHS CO3AAIOTCS 3aHOBO. Daiiibl ¢
pacmupenuem .POL, .PTR 00pa3yroTcst Witd U3MEHSIFOTCS TIPH OTIEPAIH COOPKH MOJIUTOHOB.

BpemenHsle Qaiiiibl, co3paBacMble Ha IUCKE U yAJIIEMbIe IPU 3aBEPUICHUH PaOOTHI:

SWP — pactpoBast  mo/UIOKKa, COXpaHseMas NpPU BbI30BE JHAIOTOB 0] BHIBOAMMBIMH OKHAMH
JIaJIOTOB;

.LST — crincok y3110B B IMOJIMTOHAX;

.PXY — koopanHaThl COOpaHHBIX ITOTUTOHOB;

ABRACADA .BRA — BpemeHHBII (aiin  [uis mepe3anucl KOOPAUHAT —TPH YIUIOTHCHUH.

OcHoBHBIE (aitnsl TOKpBITHS st popMmara GeoDraw mist Windows :

.SEG — cnyxebHas undopmarus (Tun ciost, Tun Gopmara);

.SHD — koopauHaThl 00BEKTOB;

.SHH — 3aronoBku ¢ uapopmanueii 06 00beKTaX;

IDX — uHAEKCHI.

OOuwmit daiin kapter: .GDW — daiin KOMIO3UIMK KapThl.

CemuHapckoe 3ansitue Ne 2.17 (4 yaca)
Tema: «I'100a1bHbIEe CHYTHUKOBbIE HABUTALIMOHHbIE CHCTEMbI»
1. Bonipochl K 3aHATHIO!
1.6 T'mobaibHBIC CITyTHUKOBBIC HABHUTAI[MOHHBIC CUCTEMBI: 3JIEMEHTHI M IPUHITUIIEI ()YHKIIHOHUPOBAHKS.
1.7 OcHOBHBIE CBEICHUS O TI00ATBHBIX HABUTAIIMOHHBIX CHCTEMax U chepax X MPUMEHEHHUSI.
1.8 DOnements! u npuHLUIEl pyHKIHOHUpoBanus ['HCC.

1.9 Crpykrypa paguocurtaia 1 pakTopsl €ro HCKaKaloIue.
1.10Ixans! BpeMeHH, CHCTEMBI KOOPAMHAT, criocoOb! no3unonupoBanus ['HCC.



2.3aganmne:

2.1 OTBETUTH HAa BOIPOCHI:

- Uro nonumarot noxa tepmutoM «I'HCC»? Ucropus cozganus THCC.

- O6nactb npumeHeHus cryTHUKOBBIX cucteM [JIOHACC u GPS?

- locTOMHCTBa ¥ HEAOCTATKHU CITyTHUKOBOT'O ITO3UIIHOHHPOBAHHMS.

- [IpuHIMT MOYNAINK 37IEKTPOMAarHUTHBIX BOJIH.

- CyIIHOCTB CITyTHUKOBOTO TIO3UIMOHUPOBAHMS.

- VI3 xakux gactei (CEKTOPOB) COCTOSIT COBPEMEHHBIE CHCTEMBI CITyTHUKOBOTO TTO3MIIMOHHMPOBAHMS?
- JlaTh XapaKTEepUCTHKY KOCMUYECKOTO CEKTOPa (CEKTOpa IMOJIb30BATENS U JIP)

- VI3 xakux QyHKINOHAIBHBIX 3JIEMEHTOB COCTOMT CITyTHUKOBBIN PHEMHHUK?

- Uto o3HauvaeT noreps cBsi3u?

- Kak m3mepsiercs BbIcOTa CITyTHUKOBOIT aHTEHHBI?

- CriocoOBl M PEXKHUMBI CITyTHUKOBBIX U3MEPEHUI.

- CymHocTh MeTo/1a aDCOIIOTHOTO ONpEeJeNICHNs] KOOPAUHAT.

- CymHocTh muddepeHnanpHOro MEeToAa OTpeIeIeHUs KOOPIIHAT.

- Crioco0sl pazHocTei npu qudQepeHnraTbEHOM METOIE.

- Kaknmu cioco6amu moxkeT ObITh yeTaHoBieH GPS — npuéMHuK?

- ®aKTOpHI, BAMUAIOMINE Ha TPOXOXKICHUE paioCHrHana?

- CoBpeMeHHasl CHCTEMa Ire0I€3NIECKOr0 00ECTIeYeH s CITy THUKOBBIX H3MEPEHHH?

2.2 Haiiti st Poccuu TemaTryieckue Cliou.

B anexkTpoHHOI KapTe MOIJIEpKUBAIOTCS CJIOM aJAMHHHCTPATUBHOIO JieJieHus Poccuu, THAPOJOTHH, IUIOTHOCTH
HAaceJIeHUs, HaJIM4YMsl TIPUPOJIHBIX pecypcoB (Jiec, He(Th, Ta3, MHUHEPAIbl), TPAHCIIOPTHBIE MaruCTPaid, MOYBBI, THIIBI
JIECOB U JIp.

2.3 lepeuncauts chepsl rae HEOOXOAUMO IPUMEHEHUE DIIEKTPOHHBIX KapT.

Cemunapckoe 3ansitue Ne 2.18 (4 yaca)
Tema: «Opranusauusi, npoBeeHue U 00padoTKa CIIyTHUKOBBIX U3MepPeHMii»

1. Bonipochl K 3aHATHIO!

1.3 I'eonesndeckoe CIyTHUKOBOE 00OPYIOBAaHUE U €T0 XapaKTEPUCTHKH.

14 OTansl NPOEKTUPOBAHNUS U OPTaHU3ALUH CITyTHUKOBBIX U3MEPEHHII.

1.3 ChyTHHKOBBIE OTIPEICTICHUS TIPH CO3aHUU TOCYIaPCTBEHHBIX T€0/IE3UUECKUX ceTel
2.3ananue:

2.1 PacckasaTh 0 HCIIOIB3yEMOM T'e0Ie3MIECKOM 000PYIOBAHIH U OMICATh €T0 XapaKTePUCTHUKH.

Hanpumep: ciiyTHUKOBBIH TPUEMHIK COCTOUT U3 CICAYIOMHX (PYHKIIMOHAIBHBIX AIIEMEHTOB!

1) aHTeHHSI;

2) 6y0ka mpuéMa paluOCUTHAJIOB;

3) MuKpompoIeccopa;

4) 6710Ka yIpaBIeHHS;

5) 6510Ka MHIWKAIIUN C TUCIIIIEEM;

6) 3aIIOMUHAIOIIETO YCTPONUCTBA;

7) ycTpoiicTBa cBs3U ¢ BHelHel DBM;

8) 611oKa MUTAHUS U T.1I.

2.2 lemmdpupoBaHie KOCMUYECKOTO CHUMKa

JemudprpoBaHre KOCMHYECKOTO CHUMKA, €T0 TIPUBSA3KA U COCTABIICHHE 3JICMEHTAPHOW KapThI IPUPOIHBIX U
AHTPOIIOTEHHBIX 0OBEKTOB.

TlopsiioK BBITIOJIHEHHUS:

1. Ocywecmsumov npussi3Ky CHUMKA K usuro-eeocpaguueckol kapme. J{st 3T0ro cpaBHUTH CHUMOK U KapTy U
OIPEe/IeIINTh MECTa Ha KapTe, i€ IPOXOIAT IpaHuIbl CHUMKA. OKOHTYPHTB 9TO MECTO Ha (Gpu3nko-reorpaduueckoit
Kapre.

2. Onpedenums KOOpOuHamvl yeHmpa cHumka. LIGHTp CHUMKa HaXO/JUTCS Ha NIepeceueHHH TuaroHaeu,



TIPOBEIEHHBIX U3 YIJIOB CHUMKA. Takue ke THaroHaIy MpOBOJNM Ha KapTe W Ha WX MEPECeUCHUH ONpeaessieM
KOOPJAWHATHI IEHTpa.

3. Onpedenums macumab cHumxa. Macmrtad kKapTel HaMm m3BecTeH (B 1 cM 125 xkm). Micmonb3ys TuHEWKY,
CpaBHHBAeM PACCTOSHUS Ha KapTe M CHUMKE U BBIYHCIISIeM MacliTal JUisl HOCIEeTHETO.

4, Paspabomame cucmemy ycnoguvix 3Haxos 01 pasHeix eeoepaguieckux 0o6vexnmog (MPUPOIHBIX U
AQHTPOIIOTEHHBIX).

5. Ilpoussecmu Oewugpuposanue ocHogHbx 00bexmog (peK; 03€p; rPaHUIl TUIIOB MECTHOCTEH — OHMBI,
Teppac, MEXKAYPEUHii; X035 HCTBEHHBIX 00BEKTOB — JINHUN HE()TEIIPOBOAOB, HACEIEHHBIX ITyHKTOB, IOPOT, OYPOBBIX
TUIOMIAIOK).

6. Ogopmums ne2eHdy K NOIYHEeHHOU Kapme.



®EJIEPAJIBHOE TOCYJIAPCTBEHHOE BIOKETHOE
OBPA3OBATEJILHOE YUPEXJIEHUE BBICILIEI'O OBPA3OBAHUS
«OPEHBYPTCKHM IT'OCYJAPCTBEHHBIN AT'PAPHBIN
YHUBEPCUTET»
dakyJabTeT cCpeaHero npogecCHOHAJIBLHOT0 00pa30BaAHUA

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 2022 r.



BBenenue

CamocrosTenbHble padOThI CTYJCHTOB MPOBOASTCS C LIETbIO:

CnocoOcTBOBaHMS MPUOOPETEHHUIO CTYIACHTAMU ITYOOKHX U IIPOYHBIX 3HAHUH, Pa3BUTHIO
y HHUX MTO3HABATEIBHBIX CIOCOOHOCTEH, (POPMHUPOBAHUIO YMEHUSI CAMOCTOSATENBHO MTPUOOPETATH,
paciupsTh U YriayOousTh 3HAHUSL, IPUMEHSTh UX HA IPAKTHKE.

VY 10BIETBOPEHHs] OCHOBHBIM TPHHLIMIAM JOCTYMHOCTH W CHCTEMAaTUYHOCTH, CBSI3U
TEOpUU C TMPAKTUKOW, CO3HATEIHHOW W TBOPYECKOW AKTUBHOCTH, MPHUHIMIYY OOydYeHUs Ha
BBICOKOM HayYHOM YpPOBHE.

Obecnevyenne pasHooOpa3us paboT Mo y4eOHOH IeNM | COJSPIKAHHIO, YTOOBI
obecnieunTh (hOPMHUPOBAHUE Y CTYACHTOB Pa3HOOOPA3HBIX YMECHHI U HABBIKOB.

VYrnyOaeHus U paciiipeHusi TEOPETUYECKUX 3HAHUN

®opMupoBaHNE YMEHHMI HCIIONB30BaTh HOPMATHUBHYIO CIIPABOYHYIO JTOKYMEHTALUIO H
CHEIHANIbHYIO JINTEPATYPY.

Pa3BuTHs TO3HABATENBHBIX CIHOCOOHOCTEH M AKTHBHOCTH CTYIEHTOB, UX TBOPYECKOU
WHUIUATHBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTU U OPraHU30BAHHOCTH.

@opMUPOBaHUS CAMOCTOATEIBHOTO MBIIUICHUS, CIOCOOHOCTH K CaMOpPa3BUTHIO U
camopealiu3aluu

Pa3BuTHs uccienoBaTeabCKUX YMEHUN U CIIOCOOCTBYET Pa3BUTHIO TBOPUECKOIO MOAX0/1a
K PEIIEHUI0 MPOOJIeM TEOPETUYECKOT0 U MPOdECCHOHATBHOTO YPOBHSI.

CamocrosiTenbHast pabora noMoraer (OpMUPOBATh Yy CTYAEHTAa CIOCOOHOCTH K
TBOPYECKOMY TPHUMEHEHHUIO TIOJYYEHHBIX 3HAHUW, aJanTaluu K MOpodecCHOHaIbHOU
JeSITEIbHOCTH.

[enp MeTOIMYECKUX PEKOMEHIAIUN — IIOMOYb CTYJACHTY 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 TIOTYYCHUS TIEPBUYHBIX MPO(PECCHOHANTBHBIX HABBIKOB U YMEHHIA.

Nzyuenne aucuuruinHel «l'eone3us ¢ OoCHOBaMHM KapTorpapuu M KapTorpapuueckoro
YepueHHUs» MPOUCXOAUT B CIEAYIONIMX OCHOBHBIX (opMax © BHAAX ayIAUTOPHOW W
CaMOCTOSITENIbHBIX paboT:

- n3ydeHue oOIIero Kypcea;

- YTEHUE OCHOBHOH M JONOJIHMUTENBHOM JINTEpaTypbl, CAMOCTOSTEIbHOE U3yUeHHE
MaTepHaia 1o JUTePaTypHbIM HCTOYHHUKAM;

- paboTa co cioBapeM, CIPaBOYHUKOM;

- NOMCK HeoOXxoauMoi nuopmarnuu yepes MHrepHer;

- KOHCIIEKTUPOBAaHHE UCTOYHUKOB;

- Hancanue pedepara. I[loaroroBka k 3ammute (MpeacTaBieHHio) pedepata Ha
ayJTUTOPHOM 3aHSITHH;

- IpOCITyIIMBaHUE y4eOHBIX ayJquo3anuceld 1 MpoCMOTp BUAeOMaTepUaa;

- HOJrOTOBKA K MTOTOBOM aTTeCTallny;

- CaMOCTOSITEIIbHOE BBHIIMTOJIHEHUE MPAKTUYECKUX 3a/JaHU PEMpPOIYKTHBHOTO THIIA
(OTBeTHI Ha BONIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHUSI, 33]]a4H, TECTHI);

- MOJIFOTOBKA K YY4aCTHUIO B KOHKYpCE.

D¢ heKTUBHOCTh CaMOCTOSATENLHONW PabOThI TOCTUTAETCS, €CIIM OHA SIBJISIETCSl OJHUM U3
COCTaBHBIX, OPraHMYECKHX 3JEMEHTOB Y4eOHOro mpolecca, W s He€ MpelycMaTpUBaeTCs
CrelMatbHOE BpEMsI Ha KaXJIOM YPOKE, €CJIM OHA MPOBOJUTCS TUIAHOMEPHO U CUCTEMATHUYECKH, a
HE CIly4yallHO W SMU30UYECKH. 3aTpaThl BPEMEHU MpPHU COCTABICHUHM KOHCIEKTOB 3aBUCAT OT
CJIO)KHOCTH MaTepuaia Mo TeMe, MHAWBUIYAJIbHBIX OCOOCHHOCTEH CTYIEHTa U OIpENestoTCs
npenogaBareneM. OpHEHTUPOBOYHOE BpeMs Ha MOJITOTOBKY OJHOTO Bompoca 3-4 yaca, 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'eonesunyeckas 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 U3MEpeHHU 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. OcHoBHas auTEpaTYypAa:

OcHoBHas:

1. Cwmane B. U. T'eoge3uss ¢ ocHoBamHu Kaprorpadguu U KapTOrpapuuecKoro uYepueHUs :
ydaeOHOe mocobue miis cpenHero mnpodeccuoHaabHoro obpasoBanus / B. M. CmaneB. —
Mocksa : M3narensctBo FOpaiit, 2022. — 189 c¢. — ISBN 978-5-534-14084-2. — URL :
https://urait.ru/bcode/467771

2. Makapo, K. H. HmxenepHass reoje3us: y4eOHUK sl CpeIHEro mnpodeccrnoHalIbHOTO
obpazosanus / K. H. MakapoB. — 2-¢ u3., ucrp. u gon. — Mocksa : M3gatensctBo FOpaiit,
2022. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

3. BoctpoknytoB, A. JI. OcHOBBI Tonorpaduu : y4eOHUK ISl CPEAHETO MPOPECCUOHATBHOTO
obpazoBanus / A. JI. BocrpoknyroB, B. H. Cympyn, I'. B. llleBuenko ; mox oOmieii
penakmueit A. JI. BoctpoknytoBa. — Mocksa : M3aarensctBo FOpaiit, 2022. — 196 c.—
ISBN 978-5-534-01708-3. — Texkcr : anekrponHsbiii // Obpa3oBarenbHas miatdopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/

1.2.12. OdunmanbHble, CripaBOYHO — OUOIHOrpadUyecKue 1 MePUOIUIECKIE U3TaHUS:

1. T'eone3us, kaprorpagus, tonorpadus, (GororpamMmerpus, reoMH(GOPMaAIMOHHBIE CHCTEMBI,
IIPOCTPAHCTBEHHbIE  JaHHble  [OnekTpoHHbIH  pecypc]:  CHOpaBOYHMK  CTaHJAPTHBIX
(HopmatuBHBIX) TepMHHOB / [lom o6m. pex. B.I'. [Inemxkosa, I'.I'. ITobenunckoro / U3n. 2-e,
nepepad. u gorn. — M.: OO0 «M3parensctBo «IIpocmekr», 2022. — 672 c. — Pexum nocryma:
http://www.geokniga.org/bookfiles/geokniga-geodeziya-kartografiya-topografiya-
fotogrammetriya-geoinformacionnye-sistemy-pr.pdf
2. XKypnan «'eone3us u kaprorpadusp»
3. Tazera «BecTHHK reose3uu U KapTorpapum»

Paznea 1. O61masn reonesust

2.1. Tema Ne 1.1 : «Obwue ceedenus o eeodezuur (10 uaca)
2.1.1. Bompoch K 3aHATHIO:
1. OcHOBHBIC MOHATHS U dTANlAMU PA3BUTHS T'€0JIe3UH (KOHCTIEKTUPOBAHUE BOIPOCOR)

2.1.2. OcHoBHas JHTEpaTypa:

OcHoBHas:

-CmaneB B. 1. T'eones3us ¢ ocHoBamH KapTorpaguu M KapTorpaguueckoro yepueHus : yueOHoe
nocobue g cpeaHero npodeccuoHanbHoro obpaszosanus / B. . CwmaneB. — Mocksa :
WznatensctBo FOpaiit, 2022. — 189 c¢. — ISBN 978-5-534-14084-2. — URL

https://urait.ru/bcode/467771

-MaxkapoB, K. H. WmxenepHas reonesus: y4eOHUK JJIsI CpegHEro mnpogecCHOHAIbLHOIO
obpazoBanus / K. H. MakapoB. — 2-e u3j., ucrp. u jgorn. — Mocksa : M3natenbctBo FOpaiiT,
2022. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391
-BoctpoknyrtoB, A. JI. OcHoBbI TOmorpaguu : y4eOHUK JUIsl CpeaHEero mpodeccuoHaaIbHOTOo
oOpazoBanus / A. JI. Boctpoknyros, B. H. Cynpys, I'. B. IlleBuenxo ; moj obuieit penakuueit A.
JI. BoctpoknyroBa. — MockBa : M3marensctBo FOpaiit, 2022. — 196 c¢.— ISBN 978-5-534-
01708-3. — Tekct : anexTpoHHbIH // Obpa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/



2.1.3. IIpu noAroTOBKE K BOMPOCAaM HEOOXOUMO aKIIEHTHPOBAaTh BHUMAHUE Ha CIEAYIOIIEM:
N3yuas marepuan NmepBOro M MOCIENYIOIUX Y4eOHBIX 3aJaHuil, HEOOXOAMMO 3HATh, YTO B
HACTOSIIEE BPEMS OT 3eMJICYCTPOUTENSE TpeOyeTcsi BHICOKAs M Pa3HOCTOPOHHSAS I'e0fe3nuecKas
noarotoBka. Ilpu m3yueHuM OaHHOM TeMbl cielyeT yIeIUTh BHUMAHUE HCTOPUU Pa3BUTHS
reofie3ud B Hamedl CcTpaHe, €€ MPUMEHEHHWE B 3EeMIIEYCTPOMCTBE M JAPYruX cdepax
XO3SIMCTBEHHON AedarenbHOCTH. OCOOEHHO BHHMMATENIBHO HY)XKHO M3Y4MTh MaTepuanl o
MacmTabax M CHCTEMax KOOPJMHAT, MCIOJb3yEeMbIX B IeoJie3uH. B reome3nn pazmuyaioT JBe
CHCTEMBbI KOOPJIMHAT: MPSIMOYTOJIbHYIO Ha IIJIOCKOCTU U reorpau4eckyro B IPOCTPAHCTBE.
3aroMHHUTE, YTO OCSMHU TUIOCKUX MPSIMOYTOJIBHBIX KOOPAWHAT SBISIOTCS OCEBOW MEPUIMAH 30HBI
(ock X) m mpoekIust skBatopa (och Y).

['eorpaduyeckMu KOOpIMHATAMH SIBJSIFOTCS YIJIOBBIE BEJIWYHMHBI MIMPOTA W JOJTOTAa TOYKH.
Heo6xonnMo ycBOUTH, YTO 3JE€MEHTAaMH M3MEPEHMM Ha MECTHOCTH SIBJISIOTCS JJIMHbBI JIMHHM,
TOPU30HTAIIbHBIC U BEPTUKAIBHBIC YIJIbI, a3UMYTHl U PyMOBI JIMHHIA, a TaK)KE€ OTMETKU TOYEK.
Bce reonesnueckne paboThl HOAPa3IeNIA0TCSA Ha BEIYUCIUTENbHBIE U rpaduyecKue.

2.1.3.1 3ajganus BHIMOTHSAIOTCS B paboyeil TeTpaau Mo JUCHUTUINHE.

Heo6x011uM0 3aKOHCIIEKTUPOBATH CIEAYIOIUE BOIMPOCH! TEMBI:

1. OcHoBHBIE ATaMNbl pa3BUTHUS I€OIE3UHU.

2.I'eone3us B 3apyOeKHBIX CTpaHaX.

3.IlpsMoyronbHas CEeTKa U €€ UCTIONb30BaHUE.

4. CoBpeMEHHOE Pa3BUTHE I€0IC3UH.

OO0ocHOBaHHE pacu€Ta BPEMCHHU, 3aTpavyuBa€MOI'0 Ha BBIIIOJIHECHUE 3aJaHUs: Ha BwmmmomHeHme
KKI0TO U3 4 3alaHuil OTBOIUTHCS MPUMEPHO 1O 2 Yaca 15 MuH., 32 KOTOpbIE CTYJIEHTY HEOOXOANMO
BHUMATEJILHO O3HAKOMHTBCSI C JIUTEPATYpOil MO IAaHHOMY BOMPOCY, BBHIOpATh OCHOBHBIC TOJIOKEHHS,
3aKOHCIICKTUPOBATH U CACJIATh BBIBOABI 110 KaXKJIOMY BOIIPOCY.

2.2. Tema Ne 1.4: «Hzmepenue copuzonmanvhulx yenos. Teooonumory (10uacos)
2.2.1. Bompoch K 3aHATHIO:

1. PaccMoTpeHune ycTpoicTBO TEOA0IUTA.
2. TlpakTHueckoe NpUMEHEHHE TEOA0INTA.

2.2.2. OcHoOBHas IuTEpaTypa:

1. OcHoBHas:

-Cmanes B. U. I'eone3us ¢ ocHoBamu KapTorpaduu U kaprorpaduiyeckoro 4epuyeHus : yueoHoe
nocobue g cpeaHero mnpodeccuoHanbHOro obpazoBanus / B. U. CwmaneB. — Mocksa
WznatensctBo FOpaiit, 2022. — 189 c¢. — ISBN 978-5-534-14084-2. — URL

https://urait.ru/bcode/467771

-MakapoB, K. H. WuxenepHas reoae3us: y4eOHUK JUIsl CpPEAHEro MpodeccrOHaIbHOIO
obpazoBanus / K. H. MakapoB. — 2-e u3n., ucnp. u non. — Mocksa : U3garensctBo FOpaiit,
2022. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391
-BoctpoxnyTtoB, A. JI. OcHoBbI TOmorpaduu : yueOHUK IJIsl CpeAHEro mpogecCHOHaIHLHOIO
obpazosanus / A. JI. Boctpoknytos, B. H. Cynpys, I'. B. llleBuenko ; mox obmieii pegakiuei A.
JI. BoctpoknytoBa. — Mocksa : M3garensctBo FOpaiit, 2022. — 196 c.— ISBN 978-5-534-
01708-3. — Tekcr : smektpoHHbI / OOpa3oBarenbHas miatdhopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/

2.2.3. Ilpu moAroTOBKE K BOMIPOCaM HEOOXOAMMO aKIIEHTUPOBATH BHUMAHUE HA CIIEIYIOIIEM:

B Hacrtosiee BpeMst 0TeUeCTBEHHBIMHU 3aBOJaMH B cOOTBETCTBUU ¢ nericTByromum ['OCT 10529
— 96 u3roraBnUBalOTCS TEOAONUTHI YeThipex Tumnos: TOS, T1, T2, TS5 u T30.

Jns obo3HaueHUs MOJeNu TeoqoiuTa Hcmoib3dyercs OykBa "T" u mudpsl, ykasblBawoliue



JIJIOBBIE  CEKYHIBI  CpeOHEH  KBagpaTUYeCKOW  OMHOKH  OJHOKPATHOTO  HM3MEpPEHUs
TOPU30HTAJILHOTO YTIJIa.

2.2.3.1. 3aganus BBIIOIHAIOTCS B paboyeii TeTpaay 10 AUCLUILIMHE.

Heo0xoaumMo 3aKOHCTIEKTUPOBATH CIEAYIOUINI BOIPOC:

1.IlpakTueckoe MPUMEHEHHUE TEOA0IUTA.

2.2.3.2. HapucoBatb cXemMy T€OJI0JIUTA.

O0ocHOBaHHME pacueTa BPEMEHH, 3aTPadydBaeMOro Ha BBITIOJIHCHWE 3amaHusA: Ha BeIoMHEHWE
KOKIOTO W3 2 3aJaHWil  OTBOIWTHCS NPHUMEPHO MOS YacoB, 3a KOTOPBIE CTYIAEHTY HEOO0XOIMMO
BHUMATCIIbHO O3HAKOMUTHCA C J'II/ITepaTypOI\/'I no AaHHOMY BOIIpOCY, BI)I6paTI) OCHOBHBIC IIOJOXXCHUA,
3aKOHCIICKTUPOBATh U CACJIATh BLIBOABI 11O KAXKJAOMY BOIIPOCY.

2.3. Tema Ne 1.8 : «leooezuueckue cemuy (15 uaca)

2.3.1.Bonpocsl K 3aHATHIO:

1. TIpuHIMIT OpraHU3aIMi ChbeMOYHBIX paboOT

2. Ha3HaueHue U BUJIbI TOCYIAPCTBEHHBIX I'€OIC3HUECKUX CETEH

3. [li1aHOBBIC TOCYIAPCTBEHHBIC I€OIC3UICCKUE CETH. METO/IbI UX CO3IaHHsI
4. BbICOTHBIEC TOCYJaPCTBEHHBIE T€OIC3UNUCCKUE CETH

5. 'eonesnyueckne CbEMOYHBIE CETH

2.3.2.0cHOBHas TUTEepaTypa:

OcHoBHas:

-CmaneB B. W. T'eone3us ¢ ocHoBamu KapTorpaduu U KapTorpaguuecKoro YepueHus : yueOHoe
nocooue s cpeaHero mnpodeccuoHanbHOro obOpazoBanus / B. U. CwmameB. — Mocksa
W3narensctBo  Opaiir, 2022. — 189 c¢. — ISBN 978-5-534-14084-2. — URL

https://urait.ru/bcode/467771

-Maxkapo, K. H. WmuxeHepHas reone3us: y4eOHUK sl CpeJHEro MNpogecCHOHAIBLHOIO
obpazoBanus / K. H. MakapoB. — 2-¢ u3j., ucnp. u gorn. — Mocksa : M3natenscto FOpaiir,
2022. — 243 ¢. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391
-BoctpoknyrtoB, A. JI. OcHoBBI TOmorpaguu : y4eOHUK JUIsl CpeaHEero NnpodeccuoHaIbHOTO
oOpazoBanus / A. JI. Boctpoknyros, B. H. Cynpys, I'. B. IlleBuenko ; o obmieit penakuueit A.
JI. BoctpoknyroBa. — Mocksa : M3marensctBo FOpaiit, 2022. — 196 c¢.— ISBN 978-5-534-
01708-3. — Tekct : anexTpoHHbIN // Obpa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/

2.3.3. 3aanus BLINONHAIOTCS B Pa0OY€ell TETPaIu M0 JUCHMILIUHE.
[Tpu moAroToBKE K BOIpOcaM HEOOXOJMMO 3aKOHCIIEKTUPOBATH BOIIPOCHI:

1. Co3nanue rocyjapCcTBEHHOM re01e3UYeCcKOil CeTH.
2. CXeMBbI TTIOCTPOCHHS.
3. OCHOBHBIE XapaKTEPUCTUKU OJTUTOHOMETPHUH PA3IUUYHBIX KIACCOB.
4. lleHTp NIIaHOBOM re0A€3NIECKOM CETH.
5. 'eonesnueckue 3Haku. OpUEHTHUPHBIE ITYHKTHI.
6. TexHuuecKue NOMYyCKH HUBEIMPHBIX CETEH.
7 IlpsMoyronbHas ceTKa U ee UCIOIb30BaHUE

O06ocHOBaHKE pacu€Ta BpEMCHH, 3aTPAavYUMBACMOI'0 HA BBIIIOJHCHUC 3adaHUA: Ha Brmmonnenue
KOKIOro M3 7 3aJaHWii  OTBOAMTHCS NPUMEPHO MO 2 4Yaca., 3a KOTOpPbIE CTYJACHTY HEOOXOAMMO
BHUMATCIIBHO O3HAKOMUTHCA C JIPITepaTypOfI 0 AaHHOMY BOIIpOCY, BBI6paTB OCHOBHBIC IIOJIOKCHUS,
3aKOHCIIEKTHPOBaTh W CHeNaTh BBIBOJABI MO KaxaoMmy Bompocy.lloaroToBuTCS M paccMOTpeTh
pa3IMyYHble METOAMKHU PEUIEHMs MOCTaBICHHOM 3a1aun: «lIpyMHIMNIBI OpraHu3any ChbeMOYHBIX



pa60T». Onpe;[eJmTe, OmnupasiCb Ha KaKO€ TCOPCTUUCCKOC 3HAHUC, BbI CMOXKCTC PCIINUTL MOCTABJICHHYIO
3agavy. Co6epHTe I/IH(l)OpMaI_II/IIO 0 TOM, KaK pCHIarOT 3Ty 3aAady IcoC3UCTLI B COBpGMeHHOfI MMPAKTHUKCE.
HpoayMaﬁTe CBOH BO3MOXKHEIC ICHCTBHS Ha KaXKJIOM dTarle.

2.4. Tema Ne 1.10: « Teopusi owubok uzmepenuity (13 uacos)
2.4.1.Bonpocsl K 3aHATHIO:

1.06mme noHsTHS 00 U3MEPEHUAX

2.0munbKu u3MepeHni

3.CBoiicTBa ci1ydyallHBIX OITMOOK U3MEpPEHUI

4.01€eHKa TOYHOCTH PE3yJIbTaTOB U3MEPEHUI

2.4.2.0cHOBHas TUTEpaTypa:

OcHoBHas:

-CmaneB B. W. T'eone3us ¢ ocHoBamu KapTtorpaduu U KapTorpaguueckoro YepueHus : yueOHoe
nocodue s cpemHero mnpodeccuoHanbHOro obOpazoBanus / B. U. CwmameB. — Mocksa
W3parensctBo  Opaiir, 2022. — 189 c¢. — ISBN 978-5-534-14084-2. — URL

https://urait.ru/bcode/467771

-MakapoB, K. H. Wmuxenepnas reome3us: y4eOHUK [UIsl CpelHEro MpodecCHOHAIbHOTO
obpazoBanus / K. H. MakapoB. — 2-¢ u3., ucnp. u gorn. — Mocksa : M3natensctBo FOpaiir,
2022. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391
-BocrpoknyroB, A. JI. OcHoBBI Tomorpaduu : y4eOHUK JJIsl CpelHero mnpodeccrnoHalbHOTO
oOpazoBanus / A. JI. Boctpoknytos, B. H. Cynpys, I'. B. [lleBuenko ; moj o61eii penakuueii A.
JI. BoctpoknyroBa. — Mocksa : M3marensctBo FOpaiit, 2022. — 196 c¢.— ISBN 978-5-534-
01708-3. — Tekcr : snektponHbiii / OOpazoBarensHas miardgopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/

2.4.3. Tlpu moAroTOBKE K BOIIPOCAM HEOOXOAMMO aKIIEHTUPOBATH BHUMAHUE HA CIICTYIOIICM:
Bbruncnenus — 4acTh reoie3N4ecknx padoT Kak MpU M3MEPEHHUsX, TaKk U MpH UX 00paboTke.
[ens oOumux TpeOOBaHUN K BBIYUCICHUSIM:

- YMEHBIIUTh BEPOATHOCTH COBEPIICHUS OMIMOKH U MOTYyYUTh PE3yNbTaT Haubojee MPOCThIM
CIOCOOOM.

K takum TpeOOBaHUSAM OTHOCSTCS:

- paloHaibHas cxema (aJaropuT™) BEIYUCIEHUN

- IPOCTOTA, HATJISAAHOCT, OJJHOTUITHOCTD

- JUTSI BBIYMCIICHUH MCTIONB3YIOT IOJIEBBIC )KYPHAIIBI, CIICIIUATBHBIC OJTAaHKH, BEJIOMOCTH.
KoHnTponb BeIYHCIeHui:

a) TeKYIINH - IPOBEPSICTCS MPABHUIIBHOCTH TIPOMEKYTOUHBIX BBIYUCIICHU;

0) 3aKJIIOUUTETBHBIN - MPOBEPSAETCS MPABUILHOCTh OKOHYATEIHHOTO Pe3yabTaTa.

He3aBucHMbIe BBIYUCIICHHS - «B JBE PYKHU» (BBITOJHSIOTCS JBYMS BBIYHCIUTEISIMA — KaXKIbIM
OTJIEIIHHO) ¥ 110 KOHTPOJIBHBIM (popMysam.

2.4.3.1. Bananus BHIIOIHSIOTCS B paboyeil TeTpay 110 AUCIHILIHHE.

Pemuts cnepyromue 3agauu:
3agaua 1. ['opu30oHTANBHBIN yron B U3MEpPEeH PaBHOTOYHO MAThH pa3. [lomyueHHBIE pe3ynbTaThl
JaHbl B Tabnuie. Beraucinth BeposTHeiimee 3HadeHne yria u CKO oTaenbHOro nu3MepeHus.

Pemenue:

Ne yrna | Bennuuna yrna v v




1 45932 +0,8 0,64
2 45031 0,2 0,04
3 45°30' -1,2 1,44
4 45932 +0,8 0,64
5 45031 -0,2 0,04
Bo = 45°31,2' T v=0 Tv?=28

Cpennee apudmeTrueckoe (BeposITHEHINEe ) 3HAaUCHHE ONPEICTUM KaK
2!_|_1|'_|_ﬂ|'_|_2f_|_1f
B, =[Al+n= z = 45°31,2'

Bbrancnum B Ta0nuile mOCTPOUHO BEpOsTHEHIINE OMIOKa Vi 110 popmyIie:

vi={i - Bo.
Kontpous: [v] = 02

CKO u3MepeHHOro yriia BBIMUCINM KaK

_ e ®1
mp=_|—— -
W on 1 2

CKO BeposiTHeiiiero 3HadyeHus (OKOHYATEIbHO Pe3ysIbTaTa) BEIUMCIUM KaK:

W

2% x 40,4
V5

CrnenoBarenbHO, HanboIee HaICKHBIN pe3ynbTaT Bo = 45°31,2' ¢ ommbkoii + 0,4,

3apaua 2. B Tabnuiie mpuBeACHBI PE3yJbTAaThl ONPEACICHUS OTMETKH Y3J0BOM TOUYKH 5 TO
KOKIOMY M3 3-X HUBEJIHUPHBIX XOJIOB (M3MEPEHUSI HEPAaBHOTOYHBIC). BEIYHCIUTE BeposTHEHIIIEE
3HaueHue yria 1 CKO oTaenbHOro u3MepeHus.

Pemenue:
Ne Ormerka ;jl;uma mu-;c- _ | p= £ v 3 3
H3M. TOMKH, M _mp;:n:“xu- p Z L MM 'p L : P
Ad, K c=28
1
1 | 81,379 8 § 1 +6 +6 36 36
1
2. | 8137 2 = 4 -2 -8 4 16
1
3. | 81374 4 3 2 +1 +2 1 3
£=81.373 Ip=7 Sip=0 Svp =54

Berunciium B Tabmmie moctpouHo Beca wu3MmepeHuit Pi. Cpemnee apudmernyeckoe
(BeposTHEMIIIee) 3HaUYEHNE OTIPEICTTUM KaK:



Iy = 7 _ 81,370 + 0,009 -1+0,001-4+0004 -2
2

7

=81373 M

Bbruncnum B Ta0nuile MoCTpOUHO BEpOsITHEHIIINE omroKa Vi o popmyie:
vi =i - Lo.
Kontpons: [vp] =0.3

Honyuus v2 p = 54, serancaum CKO equnuIb! Beca:

CrnenoBarenbHO, HarboIee HaIeKHBINA pe3ynabTaT Lo = 81,373 M ¢ ommbkoi £ 0,002 M.

3agauya 3. CKO Tpex HepaBHOTOUHBIX U3MEPEHUN YIJIOB OJHOTO TPEYToJbHHUKA paBHBI 12", 3",
16". YcTaHOBUTH Beca U3MEPEHHUIA.

Pemenue:

1 ! 1
P=—=2p=1. P=5 BT
m

1
4 779 T 3
Beenewm nocrosiHHbIN K03 duiment ¢ = 36, rormapr1 =9, p2=4,p3=1
3anaua 4. /I onpenenenus BbICOThI coopyxeHuss H n3mMepeHo ropuzoHTanbHOE MPOI0KEHNE

d = 95,50 M u BeprukanbHble yribl vi = -0°94', vo,= +10°30" (pucynok 1). Haiitu CKO mpy
BBIUKCIIEeHHS BBICOTHI H, eciimt mg= +0,03 M 1 my1 = myvz = +30".

PHC}"HOK | - Pacuer TouHoCTH OMNpeaCICHNA BLICOTBI COOPYIKECHHA

Pemenne: 13 pucynka 1 nmeem:

H=d- (tg vi +tg v2).



[Tpumenss k dbyakuun H popmyny (1), momyunm

~

oH )
E-(rgllﬂgl:).

oH 1 1
—=d R ;
ov cos v, cos v,

5 . , d’m] 1 |
my =my(Igv, +igv,) +— e K
p cos” v, oS v,

[ToxcraBnss B mocneanioo Gopmyny 3Hadenus tg vi = -0,015709; tg v2 = 0,18534; cos vi =
0,99988; cos v2 = 0,98326 u npunumas p = 206265", moxyaum

75.¢
o, =0,0009-002877 + 202390, 0048 +1,06986) =
206265

LUVLUJ

=0,00003+0,00040 = 0,00043;

my, = +J0,00043 = 0,021 .

O6ocHOBaHHE pacueTa BPEeMEHH, 3aTpadyrBaeMOro Ha BHINOJHEHWE 3ajaHus: Ha BeImonHeHme
Kaxaoro w3 4 3amaHuil  OTBOAMTHCS MPHUMEPHO MO 3 dHaca., 3a KOTOpBIE CTYACHTY HEOOXOAMMO
BHUMATEJILHO O3HAKOMUTBCS C JIMTEPATYpOd MO NAHHOMY BOIMPOCY, BHIOPaTh OCHOBHBIC IOJIOKEHUS,
PELIUTh 33Ja41 U CACNATh BEIBOABI IO KaXKII0H.

Paznen 2. Kaprorpaduss ¢ ocHoBamMm  kaprorpaguueckoro  depuyeHuss M
aBTOMATU3HPOBAHHbIE METO/AbI CbEMOK

2.5. Tema Ne 2.3: «Knaccupurayus kapmoepaguueckux npoexyuiiy (15 uacos)
2.5.1.Bonpocsl K 3aHATHIO:

1. TTonsiTre 0 3eMHOM BIUTMIICOUIE U cepe

2. CucteMa KOOpIUHAT Ha MMOBEPXHOCTH AILIUIICOU A B C(hepbl

3. IlonsATHs 0 KapTorpaduyeckoil MPOEKIUU U CeTKE

4. Knaccugukanus kapTorpapuueckux npoeKuit

2.5.2.0cHoBHas qUTEpaTypa:

OcHOBHa4:

1. CwmaneB B. U. I'eome3ust ¢ ocHoBamu KapTorpaduu U KapTorpaguueckoro uyepueHus :
yaeOHoe mocodue ist cpeaHero npodeccuoHanbHoro oopazosanus / B. M. CmaneB. — Mocksa :
WznatensctBo FOpaiit, 2022. — 189 c¢. — ISBN 978-5-534-14084-2. — URL
https://urait.ru/bcode/467771

2. Maxapos, K. H. WmxkeHnepHast reone3usi: y4eOHHUK Ui CpEAHETO MPOGECCHOHATBHOTO
obpazosanus / K. H. MakapoB. — 2-¢ u3j., ucnp. u gorn. — Mocksa : M3natensctBo FOpaiir,
2022. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

3. BoctpoknytoB, A. JL OcHoBbl  TOmoOrpaduu : Y4EOHHK [T  CPEAHETO

npodeccuonanabHoro oopazosanus / A. JI. Bocrpoknyros, B. H. Cynpys, I'. B. IlleB4yenko ; nmox



obmieit pepakmueit A. JI. BoctpokayroBa. — MockBsa : M3natensctBo FOpaiir, 2022. — 196 ¢.—
ISBN 978-5-534-01708-3. — Tekcrt : anextponnsiii / ObpazoBarenbHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/

2.5.3. 3ajanust BHIMONHSIOTCS B paboyeil TeTpajiu Mo JUCIUILTHHE.
[Tpu moAroToBke K TeMe HEOOXOIUMO OTBETUTh Ha BOMPOCHI, 3aKOHCIIEKTUPOBAB UX:

1. Kakue npoekiy Ha3bIBalOT HUIMHIPHUECKUMU, KOHUYECKUMHU, a3UMYTaIbHBIMU?
2. Kak ocyIecTBISIIOT UX TOCTpOEHUE?
3. 'me MmakcuManbHBl 1 MUHUMAaJIbHBI HCKa)KEHUSI GOpPM, YIIIOB, PACCTOSHUN U TUIOIIAICH?

2.5.3.1. 3aganus BLINOJHAIOTCSA B paboveil TETpaay 10 JUCHHUIIIHHE.

Pemts 3anaun:

3apauya 1. J[aHO paccTosiHME MEXIy ABYMs TOYKaMH Ha KapTe paBHoe 65.4mm. OnpenenuTsb
JUTMHY TOPWU30HTAIBHOTO TMPOJIOKEHHUS COOTBETCTBYIOIICH JIMHUM MECTHOCTH, €CIH MAacIITad
kapThl paBeHd 1:2000.

Pemienue: Beruncnenue mpou3BoauTCs o popMmyiie

Sm=Sp*M,

rneM - sHamenartens umcnmenHoro MacmTaGa, MOKA3BIBAIOIIMI BO CKONBKO pa3 JIMHHH
MECTHOCTH YMEHBIIEHBI IPU UX U300pPaKEHUH Ha KapTe;

P - NJIMHA JUHUY Ha TUTAHE WK KapTe;
Sm-TOPU30HTAIIEHOTO MPOJIOKECHUS COOTBETCTBYIOIIHMIA TMHAHA HA MECTHOCTH.
Sp=65,4MM, TO S1=56,4MM*2000=130800MM=130,8Mm
3agaua 2. J/[aHO rOpH30HTAIIEHOE MPOJIOKEHNUE JTMHUNA MECTHOCTH paBHoe 84,0M. OnpenenuTs ¢
TO4HOCTHIO 0,1 MM JUTMHY COOTBETCTBYIONICH TMHUY Ha KapTe B MacmTade 1:2 000
Pemenue: BerauciieHne BRIMOIHSIOT IO (hopMyIie:

Sn =84,0M=84000MM, TO Sp =84000:2000=42,0mMm Ha kapTe MacmiTada 1:2000.

3agaua 3. Haiitu nnuHy oTpeska Ha muaHe macmrtaba 1:500, ecnu qiuHA TOPU30HTAIBHOTO
MPOJIOKEHUS JIMHUU Ha MecTHOCTH 28,50M.

3agauya 4. OnpenenuTs TOYHOCTH MaciTada 1:10 000.

Ortser: IMm.

ObocHoBaHKE pacdyera BpeMEHH, 3aTpayMBaeMOro Ha BBIMOJIHEHWE 3afaHus: Ha BeimomHeHne
KaxJ0i U3 4 3a1a4  oTBOAUTHCS NpuMepHO no 1 yacy 30 muH., u no 1 yacy 20MHH. HA TEOPETUYECKUE
BOIPOCHI, 32 KOTOPBIE CTYJEHTY HEOOXOJMMO BHHUMATEILHO O3HAKOMHTBCS C JIMTEPATYPOH MO JTaHHOMY
BOIIPOCY, BBIOPaTh OCHOBHBIE MOJIOKEHUS], PELINTD 3a/1a41 U CAETaTh BBIBOJBI [0 KAKIOMY BOIIPOCY.

2.6. Tema Ne 2.10: « Texnuueckoe obecneuenue cozoanus kapmy (15uacos)

2.6.1. 3aganus BHIMOIHSIOTCS B pabodeii TeTpay 1Mo JUCIUILTHHE.
Bormpocs! k 3aHATHIO:

1. KomnbroTepHas kapTorpadus B cucTeMe HayK U TeXHOJIOT Ui
2. Texunueckoe obecredeHne MpOLECCOB CO3IaHMsI KapT

3. Crienmmanm3upoBaHHbIe KapTOrpaduIecKue mporpaMMBbl

4. OCHOBHBIE 3TaIbl ¥ CIIOCOOBI KOMITBIOTEPHOT'O CO3/IaHUS KapT

2.6.2.0cHOBHas IUTEpaTypa:


https://urait.ru/bcode/

OcHoBHAaA:

1. CwmaneB B. U. I'eone3ust ¢ ocHoBamu KapTorpaduu U KapTorpaduuecKkoro 4epueHUs :
yaeOHoe mocodue st cpearero npodeccuoHanbHOro oopazosanus / B. . CmaneB. — Mocksa :
M3narensctBo  IOpaiir, 2022. — 189 c¢. — ISBN 978-5-534-14084-2. — URL
https://urait.ru/bcode/467771

2. Makapos, K. H. UmxeHepHas reojae3us: y4eOHUK I CpeaHEro mpodecCHOHaIbHOTO
obpazoBanus / K. H. MakapoB. — 2-¢ u3z., ucnp. u gorn. — Mocksa : M3natensctBo FOpaiir,
2022. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

3. BoctpoknyroB, A. JL OcHoBbl TOmOrpadmu : YYEOHUK IS CPEIHEro

npodeccuonanbHoro oopasosanus / A. JI. Bocrpoknytos, B. H. Cynpys, I'. B. IlleBuenko ; mon
obmeit penakuuen A. JI. BoctpoknyroBa. — Mocksa : M3natensctBo FOpaiit, 2022. — 196 ¢.—
ISBN 978-5-534-01708-3. — Tekcrt : anexrponnslii / Ob6paszoBarenbHas miardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/

2.6.3.Ilpu moAroToBKe K BOMpPOCaM HEOOXOAMMO aKIEHTHPOBAaTh BHUMAaHHME Ha CIEIYIOLIEM:
Heo0OxoauMo 3akpenuTh HaBBIKM PadOTHl B JaHHOH MporpamMme, MOJy4YeHHbIC Ha TPAKTHYECKUX
3aHATHUSX.

2.6.3.1. 3aganus BBINOIHSIOTCS B paboyei TETpaay M0 AUCIUILIMHE.

1.ITocMOTpeTh M ONKCaTh OCHOBHBIE MOMEHTHI pa0OThI B TPAQHUECKOM PEJAKTOPE.

2.CocTaBUTh 4YepTeX YydYacTKa W 37aHus, nmopadborath ¢ rpaduxoil. Ueprexk MOXKHO BHIOpATh
JTF000TO 31aHUS WU Y4acTKa.

OGocHOBaHHE pacueTa BPEMEHHM, 3aTpaynBacMOro Ha BBINOJHEHHE 3ajaHus: Ha BbimonHeHue
Ka)KZIOP'I H3 3aaa4 OTBOIUTLCA IMPUMEPHO I10 3 Jaca, 3a KOTOPBIC CTYACHTY HCO6XO}II/IMO BHHUMATCIIbHO
03HAKOMHUTBCSL € JIMTEPATypoll MO JAHHOMY BOIIPOCY, BBIOpPATh OCHOBHBIC IOJIOKEHHS, PEIINTH
IIOCTABIICHHbIC 3a/1a4M U CEIaTh BHIBOIBI [0 KaKIOM.

2.7. Tema Ne 2.11: « Tonoepagpuueckue kapmot u nianvry (15uacos)

2.7.1. 3agaHus BHIMOMHSIOTCS B paboueii TeTpaau 1Mo TUCIUILTHHE.
Bonpocs! k 3aHsATHIO:

1. ITonsitue o xapre. OOTHE CBEACHUS

2. Macmra6bl Tonorpau4eckux MiaHoB U KapT
3. YcoBHBIEC 3HAKH TUIAHOB U KapT

4. Homenknarypa Tonorpaguueckux KapT

2.7.2.0cHoBHas IuTEparypa:

OcHoBHas:

1. CwmaneB B. U. I'eone3ust ¢ ocHoBamu kapTorpaduu U KapTorpaduueckoro 4YepueHus :
yueOHoe mocodue st cpeHero npodeccuoHanbHOro oopazosanus / B. M. CmaneB. — Mockasa :
WznarensctBo IOpaiit, 2022. — 189 c. — ISBN 978-5-534-14084-2. — URL
https://urait.ru/bcode/467771

2. Makapos, K. H. UnmxeHepHas reoae3us: y4eOHUK I CpeaHEro mpodeccroHaIbHOTO
obpazoBanus / K. H. MakapoB. — 2-e u3n., ucnp. u gon. — Mocksa : U3narensctBo FOpaiiT,
2022. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

3. Boctpoknyros, A. JL OcHoBbl ~ Tomorpaguu : Y4eOHHK JUIsI  CpETHEro

npodeccuonansHoro oopasosanus / A. JI. Bocrpoknyros, B. H. Cynpys, I'. B. llleBuenxo ; moj
oOmelt pegakiuent A. JI. BoctpoknytoBa. — MockBa : UznatensctBo FOpaidt, 2022. — 196 c.—
ISBN 978-5-534-01708-3. — Texkcr : snektpoHHbIid // OOpa3oBarenbHas muaTdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/2.7.3. PabGora B Manbix rpynmax: mpud MOATOTOBKE K
BOIIPOCaM HEOOXOMMO aKI[EHTHPOBATh BHUMAHHE Ha CIICIYIOIIEM:


https://urait.ru/bcode/

Tonorpagpuueckas kapTa — reorpaduyeckasi KapTa YHUBEPCAIFHOTO Ha3HAYCHUS, Ha KOTOPOH MOIpOOHO
M300pakeHa MECTHOCTh. Tomorpadmdeckas KapTa COIEP)KHT CBEACHHS OO0 OMOPHBIX TIe€0Ie3MICCKUX
MYHKTaX, penbede, ruaporpaduu, pacTHTENIbHOCTH, TPYHTAX, XO3IHCTBEHHBIX U KYJIbTYPHBIX OOBEKTaX,
JOpOrax, KOMMYHHUKAIUAX, TPaHUIAX U APYTHX 00beKkTax MecTHOCTHU. [lonHoTa coaepkaHusi U TOYHOCTh
Tonorpa(uIecKux KapT MO3BOJIAIOT pelIaTh TEXHUYECKUE 3aJaUH.
Hayxotii 0 co3nannu Tornorpaguyeckux KapT sSBISETCS Tomorpadus.
Bce reorpaduueckue KapThl B 3aBHCUMOCTH OT MacIITa0OB yCJIOBHO MOAPA3ZCISIOTCA Ha CIEAYIOLIHe
THIIBL:

e Tomorpadudeckue wianel — a0 1:5 000 BKIIFOYNTENHHO;

e KpynHoMacmTabHsle Tonorpaduueckue kaptel — 1:10 000; 1:25 000; 1:50 000 ;

e cpenHemacmtabHbie Tonorpaduueckue kaptel — 1:100 000; 1:200 000;

e MenkoMaciuTadHbie Tonorpaduyeckue kaptel — 1:1 000 000.
YeM MeHbIle 3HAMEHATeNb YHCIEHHOro MaciuTtaba, TeM KpymHee Macmtad. [ImaHbl cOCTaBisioT B
KPYIHBIX MaciuTadax, a KapThl — B MEJKHX. B KapTax yduThIBaeTcs «1apooOpa3sHOCTb» 3eMiH, a B
IIaHax — HeT. M3-3a 3TOro miiaHel He JOJDKHBI COCTABIATHCS ISl TEPPUTOPHH uromansio ceeire 400
KM? (TO €CTh Y4acTKOB 3eMiu kpymHee 20%20 k).
Hawubonee nmompobHo reorpaduueckre 00BEKTH M KX OYePTaHUS N300paKatoTCs Ha KPYITHOMACIITAOHBIX
(Tomorpadmuecknx) kaprax. [Ipu ymeHbmeHnn Macmraba KapThl TOAPOOHOCTH MPUXOAUTCS HUCKIIOYATh
1 0000maTh. OTIenbHbIE 00BEKTHI 3aMEHSIOTCS UX COOMpaTeNbHBIME 3HaYeHHAMU. OTOOp 1 0000IIeH e
CTaHOBSTCS OYECBHIHBIMH TPH CPaBHEHUH Pa3HOMACIITA0HOTO H300paKEHHsS HACENEHHOTO ITyHKTA,
koTopeii B MacmTabe 1:10 000 maercs B BuIe OTACIBHBIX CTpoeHUi, B Macmrabe 1:50 000 —
kBaptamamu, a B Macmrabe 1:100 000 — myrcoHOoM °. OTOOp W 0000IIEHHE COAepXKaHUS TIpU
COCTaBIICHUH TeorpaduuecKuX KapT Ha3bIBaeTCs Kapmozpapuueckoil eenepanuzayueti. OHa UMeeT LETbI0
COXpPaHUTh W BBIACIHMTL Ha KapTC TUIINYHBIC OCO6CHHOCTI/I I/I306pa)KaCMBIX SIBJIGHUN B COOTBETCTBHUH C
Ha3HAYE€HHEM KapThl.
2.7.3.1. 3aganus BEIMOJHSIOTCS B pabodeii TeTpaan 1o AUCIUTUIHHE.
Pemnts 3amauy:
Ilo Tomorpaduueckoii kapre macmraba 1: 100000 HaliTi paccTosHMEe Mexay Touykamu A-B; Halth
reorpaduueckue KoopawHaTel T. A. W T. B. Onpemenutes mmomanps oObekTa X. Bce BeumcieHus
3aKOHCIIEKTHPOBATb.

ObocHoBaHUE pacyeTa BpeMEHH, 3aTpayrMBaeMOro Ha BHIMOJIHEHWE 3ajaHus: Ha BeImomHeHHe
KaXI0ro u3 4 BOIIPOCOB M OJHOW 3aJa4d OTBOAMTHCS MPUMEPHO MO 3 dYaca, 3a KOTOPHIE CTYACHTY
HEOOX0/IMMO BHHMMATEIIFHO O3HAaKOMHTBCS C JIMTEPATYpoOil 10 JTAHHOMY BOIIPOCY, BHIOpAaTh OCHOBHBIE
IMMOJIOXKECHU A, pCIIUTD 3aaa4y 1 CACJIaTh BBIBOJbI 110 KAXKIOMY TCOPETUYCCKOMY BOIIPOCY.

2.8. Tema Ne 2.17 : «[obanvuvie cnymuukosvie nasueayuontnwvle cucmemoly (15uacos)

2.8.1. 3aganus BBIIOIHSIOTCA B paboueii TeTpaay 1o TUCITUILTHHE.
Bomnpocs! k 3aHsATHIO:

1. TI'nmoGanbHble CIYTHUKOBBIE HABUTAIIMOHHBIE CHUCTEMBI: DJIEMEHTbl W  IPUHILUIIBI
(YHKLIMOHUPOBAHUS.

2. OCHOBHBIE CBEJICHHS O TII00aTHHBIX HABUTAIIMOHHBIX CUCTEMaX U cepax uX MPUMEHEHHS.

3. DnemenTs! ¥ puHLIUIB pyHKuroHupoBanus [ HCC.

4. CtpyKTypa paAHOCUTrHajIa 1 (PakTOphl €ro NCKaxaroliue.

5. IlIkanbl BpeMeHHU, CUCTEMBI KOOpAUHAT, criocoOb! mozuimonupoBanus 'HCC.

2.8.2.0cHOBHas IuTEpaTypa:

OcHoBHas:

1. CwmaneB B. U. I'eone3ust ¢ ocHOBamu kapTorpaduu U KapTorpaduueckoro 4YepueHHs :
yueOHoe mocodue It cpeaHero npodeccuoHanbHOro oopazosanus / B. . CmaneB. — Mocksa :
WznatensctBo  FOpaiir, 2022. — 189 c¢. — ISBN 978-5-534-14084-2. — URL

https://urait.ru/bcode/467771


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

2. Maxkapos, K. H. UmxenepHas reope3us: y4eOHHMK JJIsl CpEAHEr0 MpoecCHOHAIHLHOTO

obpazopanus / K. H. MakapoB. — 2-e u3a., ucnp. u gomn. — Mocksa : U3gatensctBo FOpaiit,
2022. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391
3. BoctpoknyrtoB, A. JL OcHoBbl  TOmorpaduu : Y4EOHMK [UJII  CPEIAHETO

npodeccuonambHoro oopazosanus / A. JI. Bocrpokuyros, B. H. Cynpys, I'. B. IlleB4yenko ; mox
obmeli perakiueit A. JI. BoctpokayroBa. — Mocksa : M3natenscTBo Opaiit, 2022. — 196 ¢.—
ISBN 978-5-534-01708-3. — Texkcrt : snexTpoHHblid // Obpa3oBarenbHas matdopma HOpaiit
[caitr]. — URL.: https://urait.ru/bcode/

2.8.3. Ilpu moaroToBke K BOMpocaM HEOOXOAUMO aKIIEHTHPOBAaTh BHUMAHHUE Ha CJICTYIOIIEM:
HucrannuonHoe 3oHaupoBanue 3emun (/I33) — HaOnrOACHHE TIOBEPXHOCTH 3eMIIH
ABUALIMOHHBIMU W KOCMHMYECKHMMH CpEACTBAMH, OCHAIIEHHBIMA pa3JIMYHBIMM  BUJAMU
ChbEMOYHOM ammapaTypbl. Pabouuit auana3oH JIMH BOJH, NPUHUMAEMbIX CBHEMOYHOU
anmnaparypoil, cCocTaBisieT OT J0JIe MUKpOMeTpa (BUAMMOE ONTHYECKOE U3IIyuYeHHUE) 10 METPOB
(paguoBosHbI). MeTonbl 30HAMPOBAHMS MOTYT OBITH IaCCUBHBIE, TO €CTh MCIIOJIb30BaTh
€CTECTBEHHOE OTPaKEHHOE WIIM BTOPHUYHOE TEIUIOBOE H3NyuyeHHE OOBEKTOB HAa MOBEPXHOCTH
3emiu, OOYCIIOBJIEHHOE COJHEYHOM AaKTUBHOCTBIO, M AaKTHBHbIE — HCIOJb3YIOIIKE
BBIHYXJICHHOE H3JIy4eHHE OOBEKTOB, HWHUIMUPOBAHHOE MCKYCCTBEHHBIM HCTOYHHUKOM
HanpasiieHHoro jeictBus. Jlanubie [I33, monyuyeHHsle ¢ kocmuueckoro ammapara (KA),
XapaKTEepU3YIOTCS OONbILON CTENEHbI0 3aBUCUMOCTH OT Mpo3payHocTu atMochepsl. [loaTromy Ha
KA wucnone3yercss MHOTOKaHaJbHOE O0OOpYIOBaHWE TIAaCCHBHOIO W AaKTHUBHOTO THUIIOB,
PETUCTPUPYIOLINE 3JIEKTPOMArHUTHOE U3IyUEHUE B Pa3IMYHbIX AHana3oHax.

2.8.3.1. 3aganus BBIIOOHAIOTCS B paboyeii TeTpaay 10 AUCLUILIIMHE.

PackpbITh OCHOBHBIE BOIIPOCHI TEMBI.

OO0ocHOBaHHE pacu€Tta BPEMCEHHU, 3aTpavyuBa€MOI'0 Ha BBIIIOJIHECHUE 3aJaHUs: Ha BwmmmomaeHnme
KOKIOW ©M3 S5 3aMaHnii  OTBOIWTHCS MPHMEPHO MO 3 daca, 3a KOTOpPbIE CTYACHTY HEOOXOAMMO
BHUMATEJILHO O3HAKOMHTBCSI C JIUTEPATYpoOil MO IaHHOMY BOMPOCY, BBHIOpATh OCHOBHBIC TOJIOKEHHS,
PELIUTh NOCTAaBJICHHBIC 3a/1a4d U CAETIATh BBIBOJIBI 110 KaXKIOM.

2.9. TemaNe 2.18: «Opeanusayus, nposedenue u obpabomra cnymuuxogvlx usmeperutiy (12
4acos)

2.9.1. 3ajanus BLINONHAIOTCSA B paOOYel TETPaIu M0 JUCHMILIUHE.
Bomnpocs! k 3aHsTHIO:

1. T'eone3nueckoe CIyTHUKOBOE 00OPYA0BAaHHE U €T0 XapaKTEePUCTHKH.
2. DTarnbl MPOSKTUPOBAHMS U OPTaHU3AIMH CITYTHUKOBBIX U3MEPECHUH.

3. CHYTHI/IKOBHG OIIPEACIICHUS ITPU CO3aHUU I'OCYAAPCTBCHHBIX I'COAC3NICCKUX ceTei

2.9.2.0cHOBHas uTEpaTypa:

OcHoBHast:

1. CwmaneB B. U. I'eone3ust ¢ ocHOBamu KapTorpaduu U KapTorpadhuueckoro 4epueHUs :
yueOHoe mocodue Il cpeaHero npodeccuoHanbHOro oopazosanus / B. M. CmaneB. — Mocksa :
WznarensctBo IOpaiit, 2022. — 189 c. — ISBN 978-5-534-14084-2. — URL
https://urait.ru/bcode/467771

2. Makapos, K. H. UnmxeHepHas reoae3us: y4eOHUK I CpeaHEro mpodeccroHaIbHOTO
obpaszoBanus / K. H. MakapoB. — 2-e u3n., ucnp. u gon. — Mocksa : U3garensctBo FOpaiit,
2022. — 243 c. —ISBN 978-5-534-89564-3. — URL : https://urait.ru/bcode/471391

3. BoctpoknytoB, A. JL OcHoBbl ~ Tomorpaguu : y4yeOHUK M CpPEIHEro

npodeccuonansHoro oopasosanus / A. JI. Bocrpoknyros, B. H. Cynpys, I'. B. llleBuenxo ; moj
obmieit pepakmueit A. JI. BoctpokayroBa. — MockBsa : M3natensctBo FOpaiit, 2022. — 196 ¢c.—


https://urait.ru/bcode/

ISBN 978-5-534-01708-3. — Texkcr : snexTpoHHblid // Obpa3oBarenbHas 1uatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/

2.9.3. [Ipu moAroToBKe K BOIIPOCaM HEOOXOIUMO PACKPHITH
B coctaB cnytHukoBo# cuctembl NAVSTAR Bxoasat 24 UC3, naxoasumxcss Ha 6 pa3iuyHbIX

KPYTOBBIX OpOUTax, KOTOPbIE PacMoNOKeHBbI 1Mo yriioMm 60° npyr k apyry. [lepuoa obpamienus
oJHOro cmyTHUKa - 12 yacoB. Bec kaxporo cmytHuka okosio 787 kr, pasmep Ooisiee 5 M,
BKIItOYasi CoiMHEuHble Oarapen. Ha OOpTy KakIOro CIyTHHUKA YCTAaHOBJICHBI aTOMHBIC Yachl,
oOecneuynBaromive ToUHOCTh 10-9 cek, BBIUMCIUTEIBHO KOJUPYIOIEE YCTPOUCTBO U MEpelaTUNK
MourHocThio 50 BT, nznyyaromuii Ha yactote 1575.42 MI'L.

Poxneanem NAVSTAR moxxHO cuntath deBpans 1978 ronma, korga Ha opOUTYy ObUT BHIBEICH
MIEPBBIN CITYTHUK cucTeMbl. CpeTHU CPOK CITYKOBI OJHOTO CITyTHHKA MpHOIn3uTenbHo 10 ner,
MO03TOMY B IMPOTrpaMMy BXOIHUT IMOCTOSHHOE MPOM3BOACTBO M BHIBEACHHE HA OpOUTY HOBBIX
CITYTHUKOB, HA CMEHY HCIOJIb30BaBIIMM CBOUW pecypc. CTOMMOCTh MOCTPOMKK M 3arycka 24
CITYTHUKOB - 12 MUJUIMApIOB 10JJIApPOB.

2.9.3.1. 3aganus BBIIOIHAIOTCS B paboyeii TeTpaay 10 AUCLUILIMHE.

JlaTb KpaTKuil OTBET HA CIEAYIOLIUE BOIPOCHI:

-Uto takoe GPS?

- U3 wero coctoutr GPS?

- Kak nmpoucxonut omnpenenenue KoopauHat?

- Kak GPS-npueMHuK onpenensieT paccTossHUE 10 CIIyTHUKOB?

- CymIecTBYIOT JIM IPYyTH€ CUCTEMBI ONPEETICHUS MECTOTOIOKECHHUS?

ObocHoBaHME pacyeTa BPEMEHH, 3aTpaylMBaeMOro Ha BBHINONHEHHE 3afaHusi: Ha BeimomHeHHE
KaKI0To U3 4 3alaHuii OTBOIUTHCS MpUMeEpHO 1o 2 yaca 30 MUH., 32 KOTOpPBIE CTYJEHTY HEOOXOANMO
BHUMATEJILHO O3HAKOMUTLCSI C JIMTEPATYpoOil MO JaHHOMY BOIPOCY, BBHIOpaTb OCHOBHBIE IIOJIOKEHHS,
3aKOHCIICKTUPOBATH U CACJIaTh BBIBObI 110 KaXXKJIOMY BOIIPOCY.


https://urait.ru/bcode/

