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1 ITACITIOPT l"ABO‘IEI?'I ITPOI'PAMMBbI M 02 BBIIIOJIHEHHUE
TOIHHOT'PAOHUYECKHUX CBEMOK, T PAOUYECKOI'O U HTU®POBOI'O O®POPMJIEHUSA UX
PE3YJIBTATOB

1.1 Ob6sacTh NpUMeHEHHUs] IPOrPaAMMBI

Pabouas mporpamma mpodeccrnoHanbHOrO MOAy s (manee mporpamma [IM) — sBIsieTCS 4acThiO
MpOrpaMMbl TOJTOTOBKH CIICIIMAIIMCTOB cpeaHero 3BeHa B cooTBercTtBuu ¢ PI'OC CIIO 21.02.08
«[Ipuknannas reoae3us» (0a30BOM MOATOTOBKH).

1.2 Mecro y4yeOHO#H AMCUMIUIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKHM CHELHAJTHCTOB
CpeIHero 3peHa

[TpodeccuonanbHblii MOAYIb B YAaCTH OCBOCHMSI OCHOBHOI'O BUJA NIEATENBHOCTH «BblmonHeHue
TOMOTrpauecKuX CHEMOK, rpadudeckoro u LU(ppoBOro OGOpPMIICHHS HX pe3yIbTaTOB)» BXOJUT B
y4eOHBIN IUKJI MOATOTOBKH CHEIMAIMCTOB 1m0 HampasieHuto 21.02.08 «[Ipuknagnas reoaesus» (6a30Boi
MIOJITOTOBKHM) COCTOMT M3 HECKOJBKHUX MEXIUCUUIUIMHApHBIX KypcoB: MJIK 02.01 «Texnonoruu
tonorpaduueckux cbEMok»; MK 02.02 «31eKTpOHHBIE CPEACTBA U METOABI I€0Ie3NYECKUX H3MEPEHU»;
MJIK 02.03 «Kaptorpaduueckoe uepueHue». [Ipum ocBoeHMH oOydaromuMucs TPOohecCHOHATHLHOTO
MOJIYJIS TPOBOASATCS yueOHas U MPOU3BOACTBEHHAS ITPAKTHKA MO MPOoUITIO ClieuanbHOCTH. B pe3ynbpraTe
ocBoerus [IM 02 oOydaromyecs ITOJKHBI OBIQJETh PSIOM COOTBETCTBYIOIIMX TMPO(ECCHOHATBHBIX
kommneteniui (11K):

- HUCIOJb30BaTh COBPEMEHHbIE TEXHOJOTMHU IOIYy4YE€HHs I0JeBOM Tomorpagdo- reofe3nyeckon
uHpopManuu Juis  KaprorpadupoBaHUsS TEPPUTOPUU CTPaHbl U OOHOBIEHHUS CYIIECTBYIOIIETO
KapTorpaguueckoro (GhoH/a, BKIIt0Yasi reONH(POPMAIIMOHHBIE U A9POKOCMUYECKHE TEXHOIOTHH;

-BBIMIOJIHATH TIOJIEBBIE U KaMepalibHble pPa0OThl MO TOHOrpaU4YecKMM ChEMKaM MECTHOCTH,
OOHOBJICHHIO U CO3/IaHUIO0 OPUTHHAIIOB TONOTpadUUECKUX IJIAHOB U KapT B rpadudeckoM U nudpoBom
BUJIE;

-MCII0JIb30BaTh KOMIIBIOTEPHBIE M CIYTHUKOBBIE TEXHOJOTMHM JUIsl AaBTOMATHU3allMM IOJIEBBIX
M3MEpPEHUl U CO3JaHusl OPUTHHANIOB TOMOrpadUyecKux IUIaHOB, OCBAaMBAaTh MHHOBAIMOHHBIE METO/IBI
Tonorpaduueckux pador;

- cobuparthb, CUCTEMAaTU3UPOBATh U aHATM3UPOBATh TONOrPado-re0e3NIECKyI0 HHPOPMALIUIO JUIS
pa3paboTKu MPOEKTOB CbEMOYHBIX padoT;

- coOmonaTh TpeOOBaHUS TEXHUUYECKUX PErJIaMEHTOB M HWHCTPYKUUH 1O BBIIOJHEHUIO
TONOrpaUUECKUX ChbeMOK U KaMepaJIbHOMY O(hOPMIIEHHIO OPUTMHAJIOB TONOTrpapUUeCKHUX IIaHOB.

1.3 Heau 1 3272494 MOAYJIS - TPeOOBaHMS K Pe3yJbTaTaM OCBOEHUsI MOTYJIf

C 11enbi0 OBJIAICHUS YKa3aHHBIM BHJIOM NMPOQPECCHOHATBHOM JIeATETFHOCTH H COOTBETCTBYIOIIHMH
npodecCHOHANBHBIME KOMIIETEHIIUAMU OOYYaIOIIUNCI B XOJI€ OCBOCHHUS MPO(EeCcCCHOHAIBHOTO MOJYIIs
TOJDKEH:

HMeTh MPAKTHYECKHUI ONBIT:

- NpPOBCACHUA TOHOFpa(l)I/I‘IeCKI/IX CBEMOK C HCIIOJIB30BAHUCM COBPCMCHHBIX HpI/I60pOB,
000pyIOBaHUS U TEXHOJIOTHUH;

- 00paboTke pa3HOPOIAHOW TOmOrpaduieckoil U Kaprorpaduueckol wHMOpPMAIUU IS Telei
COCTaBJICHUS K OOHOBIICHUS TONMOTPaPUUECKHUX TUIAHOB U KapT.

YMeETh:

- BBITIOJTHATH KAPTOMETPUUYECKUE ONPEICTICHHS Ha KapTax;

- ONpECACIIATh 3JICMCHTBIL MaTEMAaTHYECKOU OCHOBEI Tonorpa(l)plqecxnx IIJTAHOB U KapT,;

- BBITIOJTHSATH TeHEPAIN3allUIO PU COCTABICHUH TOMOTpadUYECKUX MIaHOB U KapT,

- BBIIIOJIHATH Tonorpa(bmlecxne CBbEMKH,

- ACIIOJIb30BATh ANIEKTPOHHBIE METOABI U3MEPEHHI MTPH TONOTPAPUUECKUX ChEMKAX;
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- CO3/1aBaTh OPUTHHAJIBI TONOrpaUUYECKUX MJIAHOB U KapT B rpadMuecKoM U IU(ppPOBOM BHIE.

3HATh:

- MaTEMaTHYECKYIO OCHOBY TOMOTpaUECKUX IUIAHOB U KapT;

- IpaBUJIa IPOSKTUPOBAHMS YCIOBHBIX 3HAKOB Ha TONOTpaUUYeCKUX IJIaHaX U KapTax;

- OCHOBBI IIPOCKTHPOBAHUS, CO3/JaHUS M OOHOBJICHUS TONOrPapUIECKUX IUTAHOB U KapT;

- COBPEMCHHBIC TEXHOJIOTHH U METO/IbI TOIOTPAPHUECKUX ChEMOK;

-TpeOOBaHUsl  KapTOrpadUpoBaHHUS TEPPUTOPUM U  TPOCKTHPOBAHUS  CTPOUTENHCTBA K
TOMorpaguUECKUM MaTepraliam;

- TIPUHIMIBI Pa0OTHI M YCTPOMCTBO I'eOJe3NUECKUX AIIEKTPOHHBIX H3MEPUTEIbHBIX MPUOOPOB U
CHCTEM;

- BO3MOXXHOCTH KOMITBIOTEPHBIX W CITyTHUKOBBIX TEXHOJOTHH JJIsi aBTOMAaTH3aLUU MOJEBBIX
W3MEPEHUH W CO3/IaHUsl OPUTMHAIIOB TONMOTpadUYecKUX IUIAHOB, OCBAHMBATh MHHOBAIIMOHHBIC METOJIBI
tTonorpaduueckux pador;

-IPHEMBbI  COOpa, CHUCTEMATH3allMM W aHaIM3a Tonorpado-reoJe3nveckKoil WHQPOpPMaInu  JUIs
pa3paboTKu MPOEKTOB ChEMOYHBIX PaboT;

-TpeOOBaHUsI TEXHHYECKUX PErJIAMEHTOB M HMHCTPYKIMI IO BBIMOJHEHHIO TOMOTPapHUSCKUX
CBhEMOK M KaMepaJbHOMY O(OPMIICHHIO OPUTHHAIOB TONOTPaUIECKUX IJIAHOB.

KosimdyecTBO 4acoB Ha OCBOEHHE MTPOrpaMMBbI MPO(HECCHOHAITEHOTO MOTYJIS:

Bcero — 995 yacos, B TOM 4HCIIE:

MaKCUMaJIbHOW y4eOHOU Harpy3ku oOyuaromierocs — 723 yaca, BKJIFOYas:

ayJIUTOPHOM yaeOHOM paboThl oOydaromerocs (00s3aTebHBIX YIeOHBIX 3aHATHI) — 476 4acos;

BHEAYJIMTOPHOM (CaMOCTOSATENbHON) yueOHOI paboThl oOyuatomerocs — 205 4acos;

y4eOHOW 1 IPOU3BOJCTBEHHOM MPAaKTUKKU — 272 yaca.

14 TIlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB OO0y4YeHMsl MO0 [AUCHUILIMHE (MepevyeHb
(popmupyemMbIX KOMIIETEHIIMIT)

Pe3ynmpTaTtoM OCBOGHHS TpOrpaMMbl  MPO(ECCHOHAIBHOTO MOJIYJS  SIBJISETCS  OBJIAJICHHE
O0yJaIONMUMUCST BHJIOM JESATCIBHOCTH «BBIMOTHEHHE TOMOTrpapuIecKuX ChEMOK, Trpaduueckoro u
uudpoBoro odopmiieHuss Ux pe3yapraToBy, B ToM uncie npodeccunonHanbubiMu (I1IK) n o6mumu (OK)
KOMIICTCHITHSIMH

Koxa HaumeHoBaHue pe3yJibTaTa 00yueHHs

K 2.1 Hcnonp30BaTh COBpEMEHHBIE TEXHOJIOTHUH TTOJIYIeHUS TT0JIEBOM Tomorpado-
reojie3nyeckoi nHopmanuu A KaprorpagupoBaHus TEPPUTOPUH CTPAHBI U
OOHOBJICHHS CYIIECTBYIOIIETO KapTorpaduieckoro Gpoxaa, BKItOUas
reonH(GOPMAIIIOHHBIE U A9POKOCMUYECKHUE TEXHOJIOTHH.

K 2.2. BoinonHATE mosieBble U KaMepalibHble pabOThI IO TONOTrpaPUUECKUM ChEeMKaM
MECTHOCTH, HUBEJIMPOBAHUIO TPACCHI U IIJIOMIAJIKH, OOHOBJIEHHUIO M CO3/JaHUIO
OPUTHHAJIOB TONOrpagMuecKUX IJIaHOB U KapT B rpaduyeckoM U U(POBOM BUJE.

IIK 2.3. Hcnons3oBaTh KOMITBIOTCPHBIC U CITYTHUKOBBIC TECXHOJIOTUH AJIsI aBTOMATU3alluN
ITOJIEBBIX H3M€p€HHI>i " CO3JaHUS OPUTHUHAJIOB TOHOFpa(i)I/I‘IGCKI/IX IIJIAaHOB,
OCBaMBaTb MHHOBAIITMOHHBIC MCTOIbI TOHOFpa(l)I/I‘ICCKI/IX pa60T.

IIK 2.4. Coluparth, CHCTEMaTU3UPOBATh U aHATH3UPOBATH TOMOTPA(O-Te01e3NIECKYIO
nH(pOpMAIINIO JUI pa3pabOTKU MPOEKTOB ChEMOUYHBIX PadoT.
IIK 2.5. Co06mronaTh TpeOOBaHUS TEXHUYECKUX PETIAMEHTOB U MHCTPYKIIHH 110

BBITOJIHEHHUIO TOMOrpaprUECKUX ChEeMOK U KaMepabHOMY O(POPMIICHHIO
OPUTHHAJIOB TONOrpapUuecKUX IJIaHOB.

OK 1 [ToHUMaTh CYITHOCTH U COLMANBHYIO 3HAYMMOCTh CBOEH OyayIiel nmpodeccun,
IIPOSIBJISITh K HEW YCTOWYMBBINA MHTEPEC.
OK 2 OpraHu3oBbIBaTh COOCTBEHHYIO JESTEIbHOCTh, METO/IbI M CITIOCOOBI BHITIOJTHEHUS

npodecCHOHANBHBIX 3aJ1ay, OLIEHUBATh UX 3 ()EKTUBHOCTH M KA4eCTBO.
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OK3

HpI/IHI/IMaTI) PEIICHNA B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTyallusX U HCCTH 3a
HHUX OTBETCTBCHHOCTD

OK 4 OcyiecTBISITh TOUCK U UCIIOJIb30BaHUE MH(POPMAITUN, HEOOXOIUMOM IS
3 PEKTUBHOTO BBIOTHEHUS TPOPECCHOHATBHBIX 3aa4, MPO(HeCCHOHATLHOTO U
JMYHOCTHOI'O Pa3BUTHUS

OK 5 Hcnonb30BaTh HHPOPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU B
1po¢eCCHOHATILHOM 1€ TEIbHOCTH.

OK 6 PaboTaTh B KOJIJICKTHBE U B KOMaHe, 00eCIIeYnBaTh €€ CIuioueHue, 3pHEeKTUBHO
00IIaThCs ¢ KOJIJIEraMH, pyKOBOJICTBOM, TOTPEOUTEIISIMHU.

OK 7 Bpath Ha ce0st OTBETCTBEHHOCTH 32 pabOTy WICHOB KOMaH/IbI (TOAYNHEHHBIX ),
pe3ysbTaT BBIIOJHEHMS 3aJaHUH

OK 8 CaMOCTOATEIHHO OMPECIIATh 3a/1a4u MPO(PECCHOHABHOTO ¥ TUYHOCTHOTO
pa3sBUTHSL, 3aHUMATHCS CAMOOOPa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBILLICHUE
KBaJTH(HUKALINY.

OK9 OpueHTHPOBATHCS B YCIOBUAX YaCTOW CMEHBI TEXHOJIOTUH B MPO(hecCHOHAIBHOM

JACATCIIbHOCTH




2 CTPYKTYPA U COAEP KAHUE ITIPOPECCUHOHAJIBHOI'O MOAYJIsA

2.1 TemaTnyecknii muian npogecCHOHATBLHOTO MOIYJIsI

Kong  mpod. | HammenoBanwue Bcero Ob6s3aTenpHas aynuropHas | CamoctositensHass | Koncynbramuu | Yue6Hast | [Ipou3sBojcTBeHHAS
KOMIICTEHIIMU | Pa3J/IeiioB 4acoB yaeOHas Harpyska | pabora MpPaKTUKa, | MPAKTHKA (o
npodeccuoHanbHoro | (maxc. 00yJaromnerocs oOyJaromerocs 4acoB npoduiro
MOIYTIS yuebHas Bcero B t1u.|B Tu.|Bcero |B T.4. CIIEIUATEHOCTH )
Ha2py3Ka u | 9acoB JIEKII. MpaKT. | 4acoB | KypcoBas
NPAKMUKLUL) 3aHSATHS | 3aHATHS pabota
1 2 3 4 5 6 7 8 9 10 11
K 2.1 — 2.5 | Texnonoruu 270 180 92 88 74 - 16 38 234
TomnorpadUIecKux
CBEMOK
MK 2.1 -2.5 | DnexTpoHHBIC 244 164 92 72 64 - 16 - -
CpelcTBa WM METOJbI
reoAe3nIecKux
M3MEpPEeHUN
IIK 1.3, 1.6- | Kaprorpaduueckoe 209 132 66 66 67 - 10 - -
1.7 YepueHHE
K 2.1, 2.2-
2.5
MK 3.1
K 4.1-4.2
I1K 4.5-4.7,
K 4.9
I1K 5.1-5.8
IMpousBoacTBenHas | 234
MpaKTHKa (110
npoduIro
CIIEIUATEHOCTH),
4acoB
Bcero 995 476 250 226 205 - 42 38 234




2.2 Coaepxanue o0yyeHus1 0 NPo¢ecCHOHATBLHOMY MOAYJIIO

HaumenoBanue pa3jieiioB
npogeccuoHAJIbLHOT0 MOYJISA
(ITM), MesKIM CHUIIMHAPHBIX

KypcoB (MJIK) u tem

Coaepixanue yueOHOro MaTepuaJa, JabopaTopHble M NPAKTHYECKHUE
3aHATHS, BHEAYIUTOPHAas (cCaMOCTOsITe/IbHAsI) ydyeOHas1 padoTa
o0y4aromuxcsi, KypcoBasi padota (IpoeKT)

Oo0LeM
4acoB

YpoBenb
OCBOEHHS

1

2

Pa3zpen 1
IIpoBenenne TomorpapuuecKux
CHLEMOK

542

MK 02.01 TexHoJsioruu
TONOTrPaPHUIECKHX CHEMOK

270

Tema 1.1 HazemHble
Tomorpapuieckue CbeMKH

Conepxanue

40

1 KpynnomacmradHble TONOrpauyeckue ChbeMKH.

I'ocynapcTBeHHbIC cTaHAapThl. TepMuHBI 1 onipeaesieHus. TpeOoBaHMS K METOIbI
Tonorpauueckux CbeMOK. TpeOoBaHUS HOPMATHUBHBIX JOKYMEHTOB K
MaTEeMaTHYECKON U T'€0/Ie3MYECKON OCHOBAM, COCTaBY, COJICPIKAHHIO, CO3/IaHHIO
(0OHOBJIEHUIO), MIPEACTABICHUIO, 0OPMIICHUIO, OTOOPAKEHUIO U TPUMEHEHUIO
TornorpapuuecKux KapT U miaHoB. Ha3HaueHune U BUIIbI CHEMOK.

TpeboBaHHsI K TOYHOCTH CHEMOK M COJICpPXAHWIO IUIaHOB. [ ocymapcTBeHHas
reoje3udyeckas OcHoBa. [eonmesuueckue cetu crymeHus. CbeModHOE
000CHOBaHUE

16

2 TaxeomeTpHYeCcKasi CbeMKa

TeononuTHbIe M TaxeoMeTpuueckue xoapl. HazHauenune xonos. Opranusanus,
MIPOU3BOJICTBO PAOOT M KOHTPOJIb U3MEPEHUM, IPUBSI3KA XOJI0B K ITYHKTaM
rocyJlapCcTBEHHOI reojiesnueckoii cetu. KamepanbHas 06paboTka pe3ynbTaToB
noJieBbIX u3MepeHuil. [lonesble 1 kamepaabHble PaOOTHI IPU MPOU3BOJCTBE
TaxeoMeTpuueckoil cbeMkH. KonTpons. CocraBnenue miana. [Ipasuiia u Hopmsl
OXpaHBbl TPyJla U 0€30MaCHOCTH JKU3HEAEATEIbHOCTH

14

3 HuBemmpoBaHue MOBEPXHOCTH

CriocoObl HHMBEJIHMPOBAHMUS TOBEpXHOCTH. HuBenupoBanue mo KBajapaTam.
Boruucnenne BoicoT. CoctaBneHue 1utaHa.  TpeOoBaHMS — TEXHUYECKUX
pPErJaMeHTOB M MHCTPYKUUN IO BBINOJHEHUIO TOMOTpa(HUUEecKUX ChEMOK M
KaMepaJbHOMY 0(hOPMIICHHIO OPUTHHAIOB TONOrpauueCKUX MIIaHOB.

10

IIpakTuyeckue 3aHATHSA

24




1. I3yuyeHne HOpMaTUBHBIX JOKYMEHTOB

2. TlocTpoeHue KOOPIWHATHOW CETKH, ONM(DPOBKA CETKH, HAHECEHHWE TOYEK
CHEMOYHOTO OOOCHOBAHUA

3. O0paboTka pe3ybTaTOB HUBEIMPOBAHUS IO KBajaparaM. [locTpoeHue miana
ydacTka MecTHOCTH. CO3/1aHre OPUTHHAIIOB TOMOTpadUISCKUX TUIAHOB U KapT B
rpaguyecKoM 1 UG POBOM BHJIC.

Tema 1.2
dDoToTonorpapuyecKkue CbEMKH

Conepxanue

52

1 O6mme Bonpocsl poToTonorpadpuu
dororonorpadus u e€ 3agaun. AspodoTorpaduueckas cheMKa

2 O6opynoBaHUEe U OCHOBHbIE TEXHOJIOTHYECKHE MPOLECCH] 00padOTKHU
CHHUMKOB

doTorpaMMeTpHUECKUE CKaHEPhl. AHAIUTUYECKUE U IU(PPOBBIC
cTepeodororpammeTprudeckue cTaniui. OCHOBHBIC 3TAIbl aHATUTHYECKOM
00pabOTKH CHUMKOB

3DoTOTPHAHTY ISAIUS
Haznauenue, cymHocTh U Kj1acCu(UKaLKs IPOCTPAHCTBEHHOMN
¢doroTpuaHryasiuuu. MapupyTtHas u 6104Hast GOTOTPUAHT YIS

4 TpancopmMupoBaHue CHUMKOB

Iesb u criocoOb! TpaHcHOPMUPOBAHUS CHUMKOB.
Oprodotorpanchopmuporanue. [{udposoe Tpanchopmuporanue. Coznanue
(b OTOIIaHOB.

5 lemm¢pupoBaHue CHUMKOB

O6mue Bompock! aemudpupoBanus. JlemuppoBouHbie MPU3HAKH.
Tonorpaduyeckoe nemudpuposanue. JlemudpupoBanue TonorpaduyecKux
00bekToB. [ToHsTHE O e PHUPOBAHUN KOCMHUUYECKUX CHUMKOB

6 Texunouiorust aspogororonorpapuyeckoii CbeMKH MPH CO3AAHNUU
TONOrpauyecKux Kapr

TpeboBanwust kapTorpadupoBaHUs TEPPUTOPUHU U IPOCKTHPOBAHUS
CTPOUTENBCTBA K TonorpadpuueckuM MarepuaiaM. HaznaueHue kapT v II1aHOB,
TpeboBaHus K X TOUHOCTH. [IpoekTupoBaHue a3pohoTOCHEMOUHBIX pPadoT.
I'eoneznueckoe obecneuenne adpohoTocHUMKOB. DoTorpaMmeTprudecKas
o0paboTka a3pocHUMKOB. OcobenHocTH nemudpupoBanus. Coznanue
opuruHana kaptsl. [Ipuemsl cOopa, cuctTeMaTH3aly U aHajIu3a Tornorpadgo-
reo0JIe3NIeCKO nHGOpMAaIHH JIJIs1 pa3pabOTKH MPOEKTOB ChEMOYHBIX Pa0OT.

7 O0HOB/1IeHUE TONOTrPAPUUYECKHX KAPT
Iens u 3amaum oOHOBIEHUS KapT. BUIIBI 1 METOIbI OOHOBJICHHS KapTHI.

10




AHanu3 CTeNeHn COBPEMEHHOCTH KapThl. MaTtepualbl KapTorpaduieckoro
3HaveHus1. CriocoObl OOHOBJICHHS KapT MO0 MaTepragaM HOBOUM a3podOTOCHEMKH.
OO11ast TEXHOJIOTHYECKasi cCXeMa OOHOBJICHUS KapT

8 HazemHasi poToTOnorpauyeckasi cbeMKa

OO6m1as xapakTepucTruka Ha3eMHOH (hoToTonorpadudeckoit cbeMku. Ciaydan
Ha3zeMHOH oToTonorpapuueckoi CheMKH. TexHomornyeckas cxema Ha3eMHOM
(dhoToTornorpadguueckoil CbeMKH.

9 llpukaaanas pororpaMmmeTpust

ITpumenenue aspodoToTonorpaduyeckoil CbeMKHU s peIeHUs ClIeHaTbHbIX
3agau. [I[pumenenue HazeMHoOM (HoTOTONOrpahUIECKON CHEMKH ISl PEILICHHS
CIEIIMAJIbHBIX 33Ja4

10 Kocmuueckasi cbeMKa

[IpuMeHeHre KOCMUYECKMX CHUMKOB JJISl CO3JJaHUsl TONOrpauIecKux 1
TemMaTnyecknx KapT. OcoOeHHOCTh (POTOrPaMMETPUIECKO 00pabOTKH
KOCMHMYECKHX CHUMKOB

HpaRanecmle 3aHATHUSA

1. Beinosnnenue aspooTtorpaduyueckoil cbeMku

2. 3ydeHre METOIMKH pabOThl Ha AaHATUTHYECKHUX M ITH(DPOBBIX
CTepeoPOTOTPAMMETPUICCKUX CTAHITUSIX

3. CocraBienue pabodero npoekTa GOTOTpUaHTyIALUH

4. TpancdopmupoBaHrEe CHUMKOB Ha UG POBbIX cTaHIUsAX. CocTaBieHne
¢doTtornana

5. Tonorpaduueckoe aemmpprpoBanre ad3poPOTOCHUMKOB JJIsI CO3aHUS
tonorpaguueckux kapt macmrada 1:10000 u 1:5000

6. Co3manue opuruHaa Tornorpagpuueckon KapThl Ha MU(POBBIX CTAHITUAX

7. CocTaBiieHHE TEXHOJIOIMUECKON CXeMbl OOHOBJIEHUS KapThl 33JaHHOTO
paliona

8. CocraBieHue npoekTa pa3MelieHus 6a3ucon GpororpadupoBaHus U
(hOTOTEOJOIUTHBIX CTAHIIHIA

9. CocraBieHue miiaHa Tpacchl 0 MaTepragaM a’dpoPoTOCHEMKHU Ha IUPPOBBIX
CTaHIIMIX

10. UsroTtoBnenue GoTOCXEMBI 10 MaTepuaiaM KOCMUYECKOU CHEMKH,
nemmdpupoBanre POoTOCXEMBI, reorpadudeckas npussizka GOTon300paKeHHUS.

64

2-3

Koncynbranumn

16

11




CamocrosiTesibHast padoTa Npu U3y4eHHH pasjaena |

YTeHUE yueOHMKA, KOHCIIEKTUPOBAHHE TEKCTA, O3HAKOMJIEHUE C HOPMATUBHBIMU
JTOKyMEHTaMH, paboTa ¢ KOHCIIEKTOM JIEKIIUH, paboTa HaJl y4eOHbIM
MaTEpHaIOM, U3yYEHNE HOPMATUBHBIX MaTepUaJIOB, OTBETHI HA KOHTPOJIbHbBIE
BOIPOCHI, HAaNMCaHUE pedepaToB, MOATOTOBKA JOKIAI0B, PEUICHHE 33124 U
yIpaXHEHUH 110 00pa31ly, BBIIOJHEHHUE YEPTEXKEH U CXEM, BBINOJIHEHUE
pacdeTHO-rpaduuecKux padoT, MOArOTOBKA OTYETA IO JTAOOPATOPHOU U
IIPAKTUYECKOM padoTe.

TemaTnka BHeayJUTOPHOI CaMOCTOSITeIbHOI padoThI:

1. H3ydyeHre HOpMaTUBHBIX JOKYMEHTOB

2. Brrancrenue npsiMoyroibHbIX KOOPAMHAT TOUYEK TEOAOIUTHOTO X0a

3. Haknaaka TeomonuTHOro Xoja Ha miaH (TOCTPOEHHE KOOpAWHATHOU
CeTKH, oM(POBKA CETKH, HAHECEHUE TOUEK XOa 0 KOOPAWHATAM Ha IIJIaH)

4. CocraBieHue miaHa TaxeoMETPUUECKON cheMKU (00paboTka >KypHama
TaXEOMETPHUECKOW ChEMKH IEePEHECEHHE TMKETOB Ha IJIaH, 0(h)OpMIICHHUE TUTaHA)
5. O0paboTka pe3ynbTaTOB HUBEIWPOBAHUS 10 KBaJpaTam

6. W3yueHnne WHCTPYKIMH 10 (OTOrpaMMETpUYecKuM paboTtaM mpu
co3/1aHuU U(GPOBBIX TONOrPaGUUECKUX KapT U TUIAHOB

7. W3yueHne pyKOBOACTBA TIO JACHIM(PPUPOBAHHIO CHUMKOB TIpU
TonorpaduuecKkoi cheMKe M 00HOBJICHHUIO KapT MacmTados 1:2000 u 1:500

8. N3ydyeHne OCHOBHBIX MOJIOKEHHH MO a’pOChEMKE, BBINOJHACMON IJIst
CO3JIaHMsl TOMOrpaguecKuX KapT U IMJIaHOB

9. W3ydyeHne MHCTPYKIMHM 1O (OTOrpaMMETPUYECKHUM paboTaM Ipu
CO3JIaHUM U(PPOBBIX TOMOTpaPUUECKUX KapT U IJIAaHOB

10.  CocraBienue pabodero npoekTa (HOTOTPUAHTYIISIIH

11.  CocraBieHue TEXHOJOIMYECKONH CXeMbl OOHOBIIEHHUS KapThl 3aJaHHOTO
paiioHa

12.  CocraBieHue NpoeKkTa pa3MelleHus 0a3ucoB (oTtorpapupoBaHus u
(hOTOTEOJOIUTHBIX CTAHIIUM

13.  Pemenue 3aj1a4 Ha pacyeT NapaMeTpoB IJIAHOBOM a3pOCheMKHU

74

12




Y4yeOHas 1 NPOM3BOACTBEHHAS NMPAKTHKA (110 NPOQUIIIO CTIENNATBHOCTH)

Bunawbi pator:

- O6paboTka pasHOPOHOU TomorpadudecKkoil U kKapTorpaduueckoil HHGOpMAIIK IS IeTIei COCTaBICHUS U
OOHOBJICHHS TOMOTPaPUIECKHUX TIIAHOB U KapT.

- [IpoBenenune Tonorpaduueckux ChbeMOK C HCIIOJIb30BAaHHEM COBPEMEHHBIX MPHOOPOB, 000PYI0BAHUS U
TEXHOJIOTUH: TEOIOJIUTHASI ChEMKa, TAXEOMETPUIECKasi CheMKa U TEXHHUYECKOE HIUBEIIMPOBAHHE.

Bup pator 1

O0paboTka pa3HOPOIHOM
Tonorpagpuyecko u
Kaprorpapuyeckoil uHpopmanuu
IJIA 1eJie 00OHOBJIEHUSA
TONOrpapuuecKo KapThl
(m1ana)

VI cemectp

Conepxanue

HpaRTn'{ecmle 3aHATHUHSA

272

38

1. 'eonHpopMamOHHbBIE TEXHOJIOTHH.

2. Beraucienue KoopIuHaT TOYEK 3aMKHYTOT'O U Pa30OMKHYTOTO
TEOJOJIUTHBIX XOJ0B.

3. Pemenue npsiMoii n 0O6paTHOM reoe3nyecKoin 3a1ay

4. O6HoBNeHHE MU(PPOBBIX KapT (IJIAHOB) C UCIIOIb30BAHHEM
a’pOo(OTOCHUMKOB.

5. O6paboTka Tomorpaduueckoid U KapTorpadhudeckoil HHGOpMaIH 115
co3aaHus TonorpaduyecKor KapThl (IJ1aHa).

6. O6paboTka Tomorpaduueckoid U KapTorpadhudeckoil HHGOpMaIH IS
OOHOBJIEHHS Tonorpaduyeckoit KapThl (T1aHa).

7. IloaroroBka oT4yera W caaya 3adera.

Bup pabor 2

IIpoBenenne Tonorpagpuyeckux
CbheMOK C MCII0JIb30BaHHEM
COBpPEeMEHHBIX NPUOOpPOB,
000py/10BaHNS U TEXHOJIOTHIi:
TEO0JTUTHAS ChEeMKaA,

Conepxanue

HpaKanecmle 3aHATHUSA

1. TexHUYECKOE HUBEIMPOBAHUE TPACCHI.
WNHcTpykuus no TexHuke 0ezonacHocty. Boigayua 3ananus.
HonyquHe HHUBCJIMPHOT'O KOMIIJICKTA, €ro MOBEPKU U FOCTUPOBKA

234

2-3
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TaxeoMeTpHYeCKasi CheMKa 1
TeXHHYeCKOe HUBEJIMPOBAHHNE
VI cemectp, VIII cemecTp

2. PEKOTHOCIIMPOBKA MECTHOCTH Y 3aKPEIICHUE TOUEK TPacChl Ha
MECTHOCTH. Be/leHrE NMUKETaKHON KHUKKH.

TexHuuyeckoe HUBeTUpOBaHUE Tpacchl. OOpabOTKa KypHaia MOJEBbIX
U3MEPEHUM.

O06paboTka *KypHaa MoJIeBbIX U3MEPEHUI.

VYpaBHUBaHUE HUBEJTUPHOTO X0/1a U BHIYUCICHUE OTMETOK TOYEK TPACCHI.
Cozanue npoJ10JIbHOTO NpoduIIs TPAcChl.

3. TexHUYECKOE HUBETUPOBAHUE TUIOIIAIKH.

Brigaua 3aganus. Pa3buBka miomaaku Ha MecTHOCTH. Benenue abpuca.
TexHuyeckoe HUBeTUpOBaHUE TuIoMa k. OOpaboTKa KypHaIa
HU3MEpPEHHUIA.

YpaBHUBaHNE HUBEIUPHOTO XO/a U BEIYUCIICHHE OTMETOK TIIOIIAIKH.
Coznanue, BoluepuyrBaHue U 0POPMIICHHE TUTaHA TUTOIAIKH.
[ToxroroBka oT4eTa MO TEXHUYECKOMY HUBEIIMPOBAHUIO U Cllada OTYCTA.

4, TeomonuTHasa chbeMKa MecTHOCTH B MacuTade 1:1000
WHcTpykTax no TexHuke 6ezonacHocT. Boigaua 3ananus. [lonyuyenue

5. PekornocuupoBka MECTHOCTH. 3aKpEIJICHHE TOUEK T€OI0JIUTHOTO X0/1a
Ha MECTHOCTH.

W3mepenue yrioB v JUIMH JTUHUI T€OJO0IUTHOTO X0/a.

YpaBHUBaHUE TEOJ0JIUTHOIO X0/ U BBIUUCICHUE KOOPAUHAT TOUYEK X0/1a.
Cbemka 00bEeKTOB MECTHOCTH CIIOCOOOM MEPIIEHANKYIISPOB.

CpeMka 00bEKTOB MECTHOCTHU CITOCOOaMM JIMHEWHOMN U YIIIOBOM 3aceyeKk.
Cbemka 00bEeKTOB MECTHOCTH MOJIIPHBIM CIIOCOOOM.

CoznaHue OCHOBBI M HAHECEHUE TOYEK TEOJOJUTHOTO X0/1a Ha OCHOBY.
HaneceHne cbeMOUHBIX TUKETOB HA OCHOBY.

BrruepunBanue v oopMiIeHHE TJIaHA TEOIOJIUTHON ChEMKH.

IlonroroBka oTuera u ca4ya OTYETA.

6. TaxeomeTpuueckas cbeMka MecTHOCcTH B Maciitade 1:2000 u ceueHnem
penseda 2,0 m.

WHucTpykuus no TexHuke 0ezonacHocTu. Brinaua 3a1anus.
PexornocunpoBka mectHocTU. OnpesieneHne «MeCTo HyJIs»
BEPTUKAIBHOIO KpyTa.

CpeMKa MECTHOCTHU CO ChEMOYHBIX TOYEK.

O06paboTKa MoyIeBOro *KypHaja CheMKH.

CoziaHue OCHOBBI M HAHECEHUE ChEMOYHBIX NMMKETOB Ha OCHOBY.

14




Coznanue, BbluepurBaHie U 0pOpMIICHHE TUIaHA TaXEOMETPUUYECKOM
CBHEMKH.
IlonroroBka oTuera u cjauya oTyeTa.

Pa3nen |l Ilpumenenue B
reojie3u4eCKMX H3MepeHUus X
COBpPEeMEHHBIX MPUOOPOB,
000py10BAHUSA Y TEXHOJOTHI

244

MJK 02.02
DJIeKTPOHHBbIE CPEICTBA U METOAbI
reojie3u4ecKuxX U3MepeHuni

244

Tema 2.1 OcHOBHBIE HANIPABJICHUSA
aBTOMATHU3AIUH FeoIe3ndeCKNX
H3MepeHun i

76

2.1.1 OcHOBHBIE TEOpeTHYECKHE
MOJI0KEHUsI

Conep:xanue

1

BBenenne

I/ICT OpI/ISI pa3BI/ITI/I$[ MCTOIOB U CpCI[CTB BJIGKTPOHHI)IX TCOAC3NYCCKUX
n3mepernii. CoBpeMeHHBIN apceHan TEXHUUYECKUX CPEACTB
JJIEKTPOHHBIX T€OJE3NUECKUX N3MEPEHU. [ €0OTpOHMKA Kak HayKa U
yueOHas TUCIUTUINHA, €€ 0COOEHHOCTH, CBS3b C APYTUMU
AUCIHUIIIINHAMHU

®u3nyecKkne 0OCHOBHI Fe0TPOHMKH.

du3nyeckrue OCHOBBI PA0OTHI JIEKTPOHHBIX CPEJICTB AJI1 U3MEPEHUS
paccTosiHUi. DIeKTpOMarHuTHbIe KojeOaHus U BoIHbL. OCHOBHBIE
TIOHATHSI M OTIPEJICIICHUS.

Onepanuu, TpON3BOAUMBIE HAJl YIEKTPOHHBIMU KOJICOAHHUSIMH.
Monaynsuus, 1eMoayssiuus, rerepoauaupoBanue. Koppensuuonnas
00paboTKa MHUPOKOIIOIOCHBIX CUTHAIOB. JIa3ephl U UX IPUMEHEHHE B
reone3uu. Iddekt [omnepa u ero npUMEHEHHE B T€OE3MUECKIX
U3MEpEHUSIX.

10

1-2
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Metoauka usmMepeHuii 1 00padoTka pe3yJbTaTOB

ITpuHIUIBI paOOTHI M YCTPONUCTBO I'€0A€3UUECKHX DIIEKTPOHHBIX
M3MEPUTENBHBIX TPUOOPOB U cucTeM. OCHOBHBIC IPUHIIMITBI
unTeppepomerpun. KorepentHocTs. Bpemst n anmHa korepeTHocTH.
Poib KorepeHTHOCTH B MHTEP(PEPEHIIMOHHBIX METOaX U3MEPEHH.
Pa3penienre HEOTHO3HAYHOCTH.

JlazepHble nHTEpPEepOoMeTphI epemMerieHuii. utepdepomerpsl ¢
OJTHOYACTOTHBIM J1a3epoM. I 'eTepoiuHHbIe UHTEP(HEPOMETPHI C
JIBYX4YaCTOTHBIM JIa3epoM. MeTpoornyeckoe npuMeHEHUE J1a3epHbIX
uHTeppepomeTpoB. Parnonnrepdepomerpus co cBepXUIMHHON 6a30i
(PCB). OcHoBHble npuHIMIIBL. CyITHOCTh KOPPEISLIMOHHON
00paboTKH MIyMOBBIX curHaNIOB. | eonesnueckoe npumenenue PCJIb.

4 OcCHOBHBIC MCTOYHUKH MOTPEIHOCTEH U3MEPEHNN YIIEKTPOHHBIMH
CpeACTBaMU M CIOCOObI YMEHBIICHUS UX BIUSHUS.
5 YerpoiicTBo 1u1s cO0pa U XpaHeHUus1t ”HPOPMAIUM; YCTPOMCTBO ISt

BBOJa I/IH(i)OpMaIII/II/I H BBIBOJIA PE3YJIbTATOB HA PA3JIMYHBIC HOCUTCIIN

IIpakTHYeckune 3aHATHA 14
1 Ucropus pa3BUTHS METOZOB M CPEJCTB AIEKTPOHHBIX T€0JIC3MUECKUX
n3mepeHnii. CoBpeMEeHHbBIN apceHanl TEXHUYECKUX CPEACTB U3MEPEHUM
2 Tunel 1 KOHCTPYKIIUU JATHHOMEPOB
2.1.2 D1eKTpOHHbIE H3MEPEHUA Copnepxanue 10
YIJIOB
1 CriocoObl aBTOMATH3AIUH YTTIOBBIX U3MEPEHUIA
2 DNEeKTPOHHBIE TEOIONUTHL. MeTO bl TPe0Opa3oBaHUs YTIOBBIX BETUYHH
B 3JIEKTpUYECKHE CUTHAIBI. KOTOBBIN M1 MHKPEMEHTAJIbHBIA METOIBI.
3 DnexTpoHHbIe TaxeoMeTphl. Kiaccudukanus 31eKTpOHHBIX
TaxeoMeTpoB 1o ¢pupMam npousBoauTessiM. Kinaccudukarus
3JIEKTPOHHBIX TAXEOMETPOB MO TOYHOCTHU U MO HazHaueHU0. OCHOBHbIE
TEXHUYECKHUE XapaKTEPUCTUKHU COBPEMEHHBIX MOJIEJIEH TaXeOMETPOB.
JlazepHblie O6e30TpakaTeNIbHbBIE 1aTbHOMEPBHI.
4 Hamnpasnenus pa3BuTus 3JIeKTpOHHON TaxeoMeTpuu. IIporpammuoe
obecrniedeHre JIEKTPOHHBIX TaxeoMeTpoB. [IpenmMyniecTBa npuMeHeHus
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3JIEKTPOHHBIX TAXEOMETPOB MO CPABHEHUIO C TPATULIUOHHBIMU
METOIaMH.

ABToMaTu3upoBaHHble paboune Mecta. 3mMepuTenbHbIe KOMIUIEKCHI.
OO01re NPUHIUITBI TOCTPOCHHSI aBTOMATHYECKUX CUCTEM KOHTPOJIS
yIpaBIeHUS.

IIpakTHYeckune 3aHATHSA 16
1 OcoOeHHOCTH TPOBECHHS TONOTPAPUUECKUX ChbEMOK AIEKTPOHHBIMU
npudopamu
2.1.3 DJIeKTpOHHBIE U3MEPEeHUs Conep:xanue 8
paccTosiHuH 1 OO11ye TPUHIMIILL 3JIEKTPOHHON HanbHoMeTpun. Mcnonb3oBanue
METOJOB JINHEWHBIX U3MEPEHUN
2 BpemenHoii (MMIyIbCHBIN) METOA U €ro mpuMeHenue. Mcnons3oBanue
¢azoBoro merosa ¢ Moayisnueil n3nyderns. OCHOBHOE yIipaBlieHHE
¢dazoBoro naapHOoMepa. [Ipobnema pazperieHuss MHOTO3HAYHOCTH.
Oo6m1ast cxema (a30BBIX JATLHOMEPOB.
3 Tunsl ¥ KOHCTPYKIMH JAITLHOMEPOB.
4 CBeTo- U paanogaTbHOMEPHI
5 ABTOMaTH3UpOBaHHbIE paboune MecTa. M3mMepuTeabHble KOMIUIEKCHI.
OO0mIre MPUHIMITBI TOCTPOSHUSI AaBTOMATUYECKUX CUCTEM KOHTPOJIS U
yIpaBICHUS.
I[IpakTUyeckne 3aHATHSA 18
1 Tunel 1ansHOMEPOB
2 [TpuHIMIIBI UCTIOJIB30BAHUS JATHHOMEPOB
Tema 2.2 CnnyTHHKOBas reoe3ust 88
2.2.1 CnyTHUKOBOE Conep:xanue 18
NMO3UIHOHMPOBAHHE
1 Teopuss GPS usmepenmnii
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B03M0OXHOCTH KOMITBIOTEPHBIX U CITyTHHKOBBIX TEXHOJIOTUH ISt
ABTOMATHU3AIIMH MOJIEBBIX U3MEPEHHUI U CO31aHHsI OPUTUHAIIOB
TONOrpapMuECKUX IUIAHOB, OCBOCHHS MHHOBALIMOHHBIX METO/IOB
tonorpadudeckux padot. OCHOBHBIE IPUHIIMIIBI CIYTHUKOBBIX CHCTEM
onpeneNneHns: MecTononokeHus. OcOOEHHOCTH Ieo1e3NYEeCKIX
U3MEPEHHI CITyTHUKOBBIMU MeToIaMu. [[pUHIUITBI K3MEpEHHsT JUTHH
JIMHUM, UCTIONB3yEMbIE B CITYTHUKOBOM reoe3ud. OOuue mpuHIUITBI
HOCTPOCHUS III00ATBHOM CITyTHUKOBOW CUCTEMBI O3UIIMOHHUPOBAHUS
(GPS) Kocmuueckwuii cextop. CEKTOp ynpaBJIeHUs] U KOHTPOJISL.

CnyTHHKOBOE MO3UIIMOHUPOBaHUE: 001Me MpUHIUIBL. cTopus
Pa3BUTHA U TEOMETPUYECKHUE ACTIEKTHI. J|OMIIEPOBCKUE CITyTHUKOBBIE
cuctembl. Co3aaHue r100aTbHBIX CITYTHUKOBBIX CUCTEM.
I'eomeTpryeckne NpUHLKIIBI TO3ULHOHUPOBAHUS U CUCTEMBI
KOOpJMHAT.

beszanpocHsiit Meroa. I1Ikanel BpeMEHHU U CTaHAAPTHI YaCTOTHI.
[TpoGnema CHHXPOHHU3AIMH YACOB U MCEBAOJANBHOCTh. CUCTEMHOE
BpeMmsl.

3

[IxaJyipl BpeMeHU U CTaHJapThl YaCTOThl. ATOMHBIE YaChl.

IpakTnyeckne padoThl

1

TTousatue o I UC-TexHOIOTUIX

2

I'nmoGanbHble U pernonanbHble CC

3

Ucrtopuueckue acnexktsr CC

10

2.2.2 I'no6ajibHBbIC CIYTHHKOBBIE
CHCTEMBI

Conep:xanue

18

1

Crtpykrypa cuctem u pexxum pabotsl. O6mue ceaenus o GPS
I''IOHACC. AGcointoTHbIE U OTHOCUTENIbHbBIE U3MEPEHUS
CITYTHUKOBBIMH CUCTEMaMH.

CnyraukoBslid curHai. Ero cocras u popmupoBanue.
JansHOMepHBIe Koabl. ['pyOblit 1 TouHBIN KO/l B cucTeMax GPS u
'JIOHACC.

HasuranmonHoe cooOlIeHne 1 ero COCTaB

CoBpeMeHHOe 000pyI0BaHUE TSI BBITOJTHEHUS CITYTHHKOBBIX
HaOII0IEHUH.
Cekrtop notpeduTtens (MprEMHO-BBIYUCINTENbHBIN KOMILIEKC)
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3 @DYHKIMH Fe0e3UYECKOro NPUEMHO-BBIUUCIUTEIBHOTO KOMILIEKCA. 2
O600meénnas cxema GPS npuémHnka. AHTEHHBIE YCTPOMCTBA
CIyTHUKOBBIX TPUEMHHKOB.
4 MeTo/b1 TOUCKA, 3aXBaTa U OTCICKUBAHUS cUTHATIOB. OOpaboTKa 2
JTAHHBIX, TPOU3BOJIUMAs B IPUEMHUKE.
IIpakTyeckue padoTnl 4 2-3
1 Metouka npoBeIeHUs] TEOA0JIUTHOU ChbEMKH
2 [ToBepka TeogonuTa
2.2.3 Metoabl cnyTHUKOBBIX | Conep:kanue 20
H3MepeHH v
P 1 Konossie n3mepenus. Onpenenenue koopauHat. AuddepenunanbHblii 2
METO/]] KOJIOBbIX U3MEPEHHI
dazoBble n3MepeHuss. Metos Gpa3oBeIX pasHOCTel. BoccTaHoBneHne
HECYIIel YaCcTOThI B IPUEMHUKE PH (PA30BBIX U3MEPEHUSIX
2 [TpuHuMn onpezaeneHus: pa3sHOCTEN KOOPAUHAT IIYHKTOB U BEKTOpa Oa3bl 2
3 NHTerpanbHblid TONJIEPOBCKUN CUET 2
4 @®akTOophbl, BAUSIOLIUE HA TOYHOCTb. ANaparypa MoJjib30BaTeis U 2
cocoObl HAOJIIOAeHUIT
IIpakTHyeckue padoThl 6 2-3
1 Meroauka npoBeAeHUS CIYyTHUKOBBIX U3MEPEHUI
2 AmnmnapaTypa nojb30Bateis U cocoObl HaOII0AeHU
2.2.4 Yuét Bausinus atmocepsl Copnepxanue 8
NPH CIYTHUKOBBIX U3MEPEeHUsIX
P y P 1 O6ume cenenus. Ctpatuduxanus atmocdepsl. [TokazaTens 1 HHAEKC 2
npenomiieHud Bo3ayxa. Jucnepcus. @azoBasi v rpynmnoBas CKOPOCTH.
Omnpeznenenue nokasarens MpeJoMIIeHUs B OTAeIbHOM Touke. [Ipobaema
OCpPEJTHEHHUs BI0JIb TPACCHI. JIMCIIEpCHOHHBIN METO/I.
IIpakTHyeckue padoThl 4 3
1 Vuér BausiHusg atMochepbl B HA3eMHOU JaTbHOMETPUH
2 3anepxka curHaia B HoHochepe
Koncyabranumn 16
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CamocTosiTe1bHasi paboTa npu u3yyeHuu pasaeia Il 64
YTeHUE y4eOHMKA, KOHCIIEKTUPOBAHHE TEKCTA, O3HAKOMJIEHUE C HOPMATUBHBIMU JOKYMEHTaMH, paboTa C
KOHCIIEKTOM JICKIIMH, paboTa HaJl y9eOHBIM MaTepHUaIoM, U3y4eHUE HOPMATHBHBIX JOKYMEHTOB, OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI, IOATOTOBKA JIOKJIAJI0OB, HAIIMCaHUE pedepaToB, BHIIIOTHEHUE YEPTEKEH U CXEM,
BBITTOJIHEHUE PacyeTHO-TpauIecKux padboT, MOJrOTOBKA OTYETOB T10 JIAOOPATOPHON U MPAKTHUECKON paboTe.
TemaTnka BHeayIUTOPHOH CAMOCTOATEIbHON padoThI:

Hcropus pa3BUTHS T€OTPOHUKH;

I'ocynapcTBeHHBIE I'€0/1€3UUECKUE CETH;

CoBpemennblie Metoabl co3nanus I'T'C u cereli crymenus;

Metoapl 0OHOBIIEHUS TONOTpahUIECKUX KapT;

[Mudpossie Tonorpadpuvyeckue KapThl;

HudpoBsle MOJETH MECTHOCTH;

ABTOMAaTH3aIUs POLIECCOB B KapTorpaduu;

ABTOMAaTU3UPOBAaHHBIE CUCTEMBI pacuETHO-TpapUuecKux padoT;

DNEeKTPOHHBIE TaXEOMETPHI;

ONEKTPOHHBIE TEOI0JIUTHI,

ONEeKTPOHHbIE HUBEIUPHI;

ONEKTPOHHBIE KOHTPOJIEPHI,

CryTHUKOBas T€0e3Us;

Hcropusa CHC;

I'mo6anpHbIe criyTHUKOBEIC HaBuranmonHeie cucteMbl [ JIOHACC u GPS;

GPS npuémuuku;

PernonanpHbIe CITyTHUKOBBIE CHCTEMBIL;

'AJINJIEO;

VYuér BnusHUSA aTMOC(EpBI B HA3EMHOM TAIbHOMETPHH;

3anepkKKa CUTHAJSA U pepakIMOHHOE YUIMHEHHE TPAeKTOPUH B aTMOC(EPHI;

3anepKKa CUTHAJIOB B HOHOC)eEpE;

JIByX4acCTOTHBIN METOJ1 UCKJIIOUEHHSI BIUSHHSI HOHOC(EPHI.

Pa3nen |11 Co3nanue opurunanon 209
TonorpaguyecKux NJIaHOB U KapT

M/IK 02.03 Kaprorpajguueckoe 209
yepuyeHHe

Tema 3.1 OcHoBBI 54
KapTorpadgpuuyeckoro yepuyeHust Conepmane 4 1
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1. YepTékHble MHCTPYMEHTHI MATEPUAJIbI U IPUHALJIEKHOCTH
Yeprexnbie npuHaanexHoctu. bymara. Coctas, BUibl Oymaru

IpakTnyeckue (JiadopaTopHbie) 3aHATHS

1. Opranu3amus padodero Mecra pH BBHIIOTHEHUH YEPTEKHBIX Pa0OT.
[Topsi1OK BBINOJHEHUS YEPTEKHBIX PaboOT.

2. OcobeHHOCTH YepUYeHUs KapaHJalloM,
YEepPTEXKHBIM IIepoM, pericdenepoM U panuaorpadom

3. [NonsTHE 0 KOMIOHOBKE KapTorpadguueckux padoT

Conep:xanue

2. YepTe:xxkubie mipudThl. TexHuka padoThl KpackamMu

[pudTel, npuMeHsieMbie B KapTorpaduu. UepTekHbIe MPUQPTHI, BUIBI
uipudToB. OCHOBHBIE MTpaBUIia BeiuepurBanus mpudros. OcodbeHHOCTH
TOTOrPaUIECKOTO CTAHTAPTHOTO M BRIYMCIUTEIBHOTO MIPUPTOB, TPaBUIIA
BbIuepurBanus nudp u OyKB.

IIpakTHyeckue (J1adopaTopHbIe) 3aHATHSA

1. OcobenHocTH BBIYEPUHUBAHUS TONOTpaduIecKoro mpudra

2. Oco0eHHOCTH BblYEPUMBAHMSI CTAHAAPTHOTO LIpU(Ta

3. OcobeHHOCTH BBIYEPUMBAHUS BBIYUCIUTEIBHOTO MIpUpTa

4. Texnuka paboTsl Kpackamu. [TocnoiiHas okpacka

=t

Conep:xanue

3. Texunka paGoTbl aKBapeJbHbIMU KPacKaMu

CocTaB KpacKu: KpaCUTEIH, CBS3YOIEE BEIECTBO.

KauecTBO akBapesbHON KpacKH.

CBolicTBa: pacCTBOPUMOCTBD, IIPO3PAYHOCTb U CBETOYCTOMYMBOCTD I[BETA!
aXpoOMaTUYECKHE, XPOMATHUECKHE (TEIUIbIe H XOJIOIHBIE).

Kucrn.

[TonroroBka 6yMaru v Kpacku K (pOHOBOMY OKpaIIMBaHHUIO U MOCIONHOM
OKpAcCKe.

[TpaBuiia (TexHuKa) paboThI KpacKaMH

IIpakTyeckue (J1abopaTopHbIe) 3aHATHS
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1. Ocobennoctu paboOThI KpacKamu

2. [MoaroroBka OyMaru K OCIOWHOM OKpacke

3. ITocnoiinas okpacka

Conep:kanue

4. MacmitabupoBaHue YepTeskeil, KapT
VYBenuueHue Wi yMEHbIIEHUE KapT, YePTEKEN
Onuauackor, nasrorpad.

YBenuuenue (YMEHbBIICHHE) 110 KBaIpaTaM.

IpakTnyeckue (JiadopaTopHbie) 3aHATHS

1. YBenuueHue uepTexa

2. YMeHbIIIeHHEe KapThl

Tema 3.2 Kaprorpadguueckue
Croco0bI U300paKeHust

44

2-3

Conep:xanue

1. Kaprorpadguueckasi CHMEOTHKA

YcioBHBIE 3HAKH, UX BUABI M QyHKIMH. HarnsaHeie u HATYpaTucTHYECKHe
3Haku. BHemaciraOHble, IMHEWHbIE U MacIITaOHbIE (TUIOIIaHBIC) YCIOBHBIE
3HAKU

IIpakTHyeckue (J1adopaTopHbIe) 3aHATHSA

1. HpaBI/IJ'Ia BbIUCPYHBAHUS YCIIOBHBIX 3HAKOB

2. BpluepuMBaHUE YCIIOBHBIX 3HAKOB, NMPHMEHSAEMBIX Ha TONOrpapuuecKon
kapte macmrada 1:10000

Conep:xanue

2. Cnnoco0b1 n300pakeHus peabeda
CriocoOb1 n3o0pakenus penbeda. [Ipoduns mectHOCTH. Biiok muarpaMmel.

IIpakTyeckue (J1a0opaTopHbIE) 3aHATHSA

1. OcHoBHbIe 251eMeHTHI penbeda. OCOOeHHOCTH UX N300pakKeHHs Ha KapTax

2. Oco0eHHOCTH MOCTPOECHHUSI TPO(UIIT MECTHOCTH

3. Iloctpoenue 610K-AMarpaMMbl
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Conep:xanue

10

3. Cnioco0Ob1 n300pakeHust HA TEeMAaTHYECKHX KapTax
Cnoco6sI n3o0pakenus: JlmHamudyeckue 3Haku. [1Ikaybl yCIOBHBIX 3HAKOB

IIpakTHyeckue (J1a0opaTopHbIe) 3aHATHSA

1. I'padmueckre 0cOOEHHOCTH BHIYEPUUBAHHS

2. Iloctpoenue kapToauarpamm

3. IlocTpoeHue KapTorpamm

2-3

Tema 3.3 Kaprorpadguueckue
NMPOEeKUMH.
IIpaBuia opopmireHust KapT

34

Conep:kanue

1. Knaccupukanus npoexkumi
Knaccugukaius npoekuuii o reoMeTpun BCIOMOraTeIbHON OBEPXHOCTH.
Knaccugukaius npoeknuii mo OpueHTHPOBKE BCIOMOTATEIIbHON ITOBEPXHOCTH

IpakTnyeckue (J1adopaTopHbie) 3aHATHS

1.BoruepurBanue MpPOEKIUH pa3HOH OPUEHTHPOBKU BCIIOMOTATENIbHOM
MMOBEPXHOCTHU

2. BoruepunBanue azumyTtanbHoN npoekuuu [locremns

Conep:xanue

2. IlocTpoenune npoexkuuii.
Oco0eHHOCTH TOCTPOEHHUS U BbIUEPUHBAHUS TPOEKIIMH

IIpakTyeckue (J1a00paToOpHbIE) 3aHATHSA

1. BoruepunBaHue MpoeKIHi (OpUEHTUPOBKA BCIIOMOTaTEIbHOM
HOBEPXHOCTH)

2. Oco0eHHOCTH MTOCTPOEHMSI U BHIYEPUUBAHMSI MIPSMBIX a3UMYTAJIbHBIX
IIPOEKLUN

3. OcobeHHOCTH MMOCTPOEHUS M BBIYEPUUBAHUS MTPOEKIUi 1 kKapT Poccun

Conep:xanue

3. TUC TexHosoruun
[{udpoBble MOEIM MECTHOCTH

IIpakTHyeckue (iabopaTopHbIe) 3aHATHS

2-3
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1. BzaumogeiictBue kaprorpaduu u ['MC

Koncynabranumn 10
CamocrosiTesibHast padoTa 00y4arOLINXCA 67
CucremaTuueckasi mpopadOTKa KOHCIIEKTOB 3aHATUH, Y4eOHOM U CIIeUaIbHOM JIUTEpaTyphl, TEPMUHOIOTHH,

U3y4eHHE HOPMATHUBHO - TIPABOBBIX AKTOB.

[TonroroBka K MPakTUYECKUM 3aHSATHSIM C UCIIOJIb30BAHUEM METOMYECKUX PEKOMEH 1ALy MpernoaaBarers,

oopMIICHHE TPAKTUYECKHUX PadOT, pacueTHO-TpaUIECKUX paboT, MOATOTOBKA K MX 3aIUTE

3aHATHS CEMMHAPCKOI0 THIIA

1. Bymara: ucropus coznanus, BUIbl, Ka4eCTBO

2. CoBpeMeHHOE TTPOU3BOJICTBO OymMaru

3. Ocobennoctu n300paxenus reorpagpuueckinx 00bEKTOB Ha oOmiereorpauaeckux KapTax

4. ['eorpaduyeckuii aTnac: HCTOPHUUECKHUE aCIIEKThI, 0COOEHHOCTH rpaduueckoro opopMIeHUS

S. OCHOBBI IIBETOBE/ICHUS

6. Kaprorpaduueckuii quzaiin

7. Kaprorpaduueckue mpud e

8. HcTopudeckue U COBpeMEHHBIE CIIOCOOBI M300paxkeHHs penbeda Ha KapTax pa3HOro MaciTada.

9. OCHOBBI HH)XEHEPHO-CTPOUTEIHHOTO YePUCHHS

10. Oco0eHHOCTH TIOJIEBOTO YepUeHUs

11. OCOoOEHHOCTH BBIYEPUYUBAHUS YCIOBHBIX 3HAKOB

12. Bri06op crioco6oB kapTorpaduyeckoro n300pa>keHust Ui TEeMaTHYECKUX KapT

BCEI'o 995

Jnist XapaKTepUCTUKU YPOBHSI OCBOCHUS y4eOHOr0 MaTepuala UCIONIb3YIOTCS CIeyloIue 0003HaueHNUs:
1 — o3HakOMUTENbHBIN (Y3HaBaHUE PaHEE U3YUYEHHBIX 00BEKTOB, CBOWCTB);
2 — penpoyKTUBHBIN (BBIIIOJHEHHUE AEATEIBHOCTH 10 00pasily, MHCTPYKLIUU WU MO/ PYKOBOJICTBOM);

3 — MPOAYKTUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITEIIFHOE BBIITOJHEHHE JIESITEIHbHOCTH, PEIICHUE TPOOIEMHBIX 3a/1a4).

24




3 YCJIOBHS PEAJIM3AIIMM PABOYEI TIPOTPAMMBI TIPO®ECCHOHAJILHOTO
MOIY.JISA

3.1. MaTepuajJibHO-TeXHHYECKasl 0232, HEOOXOAMMAas JIJIA OCYILIEeCTBJIEHUA
00pa3oBaTeILHOIO Npolecca Mo NpodeccuoHAILHOMY MOAYJTI0

Peanmuzanus npodeccnoHambHOrO MOIYNS —IpeanojiaraeT Hajauyue YydeOHOro KaOWHeTa,
OCHAIIEHHOTO KOMITBIOTEPHOM TEXHHKOM C BO3MOXHOCTBIO MOAKIIOUEeHHUS K cetu «lHTepHeT»,
MIPOrPaMMOI SKPAHHOTO YBEIWYCHHS U OOECIEYCHHBIH OCTYNIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTeNbHYI0 CpeAy YHUBEPCUTETA, YI€OHOTO Ie0/Ie3MYECKOT0 MOJIUT0HA.

O6opynoBanue yueOHOTo KabuHeTa U pabounx mect «JlabopaTtopus MpUKIAIHON reoae3uny, yil.
Copmogckas, 19 ayn. 25:

- CHenHaIu3upOBaHHAs MeOelb M CUCTEMbl XpaHEHHs (HOCKa KJIAacCHas, CTOJN U CTYJ YYHTEI,
CTOJIbl U CTYINIbsSI YUYEHUUYECKHUE, MIKA(bl A XpaHEHUS Y4eOHBIX MOCOOHIA, CUCTEMbl XpaHEHHs TaOJIUIl U
IJIAKaTOB);

- TeXHUYeckue cpeacTBa oOydeHus (pabodee MECTO YUUTENs: KOMIBIOTED YUYUTEls,
BHJICOITPOEKTOP, 3KpaH, JmreH3nonHoe [10,9nexrponunsiit Taxeometp Focus 2 (5"), GNSS npuemnuk S-
Max GEO Radio, Ontuueckue Huenupsl, Y OM3, Husenup uudposoit Spectra, IlItaTuB nepeBsHHbIMH
SJW30, Bunr, Pelika amomunueBas Tteneckonuueckas TC2-75, 3 wm, pynerku, OpueHTHp-Oyccoib
®.31.51.202 (s 4T15I1, 4T3010));

- IEMOHCTPAIIMOHHBIEC YU€OHO-HATJISAIHBIE TOCOOUS (KOMIUIEKT CTEHIOB).

Ob6opynoBanue yuebHoro xabuHera u pabounx Mect «KaOuHET reoje3uu U MaTeMaTUYECKOM
00paboTKH T€0Ae3NICCKUX U3MEpeHHMI», yii. CopmoBckas, 19 ayn. 16:

- cleuanu3upoBaHHas MeOenb U CUCTEMbl XpaHEHUs (JIOCKa KJacCHas, CTONM M CTYJ y4YUTEls,
CTOJIBI ¥ CTYJIbSI YICHUUYECKUE, MKA(BI AT XpaHSHUS YIeOHBIX TOCOOMA, CUCTEMBI XpaHCHUS TaOJIUIl U
IJIAKaTOB);

- TEXHUYECKHEe cpeiacTtBa oOydeHus (pabodee MECTO YUYHUTENs: KOMIIBIOTED  YUHUTEIs,
BUJICOTIPOEKTOP, dKpaH, nuieH3nonHoe [10);

- IEMOHCTPAIIMOHHBIC YU€OHO-HATJISAIHBIE TOCOOUS (KOMIUIEKT CTEHIOB).

3.2  IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOIO o0ecedeHUsl

o Onepannonnass cucrema Microsoft Windows 10 (mor. Ne77-AD®/223-03/2017 or
03.11.2017, kopriopaTuBHasI JTULICH3HSL);

o [Taker mporpamm Microsoft Office Professional Plus (mor. Ne77-AD®/223-®3/2017 ot
03.11.2017, kopriopaTuBHasI JTULICH3HSL);

o AnTHBHpYycHas 3amuTa (pu3MYeckux padounx craiuii U cepsepon: Kaspersky Endpoint
Security mnst 6usneca — Cranmaptaeiii Russian Edition. 1500-2499 Node 1 year Educational Renewal
License (konTpakT Ne69-AD®/223-D3 ot 11.09.2017, kopnopaTuBHast JULEH3UA);

o 7-zip GNULesser General Public License (cBobogHoe mporpammHoe obecredyeHue, He
OTpaHUYEHO, OECCPOYHO);

o Wnrtepuer Opayszep Google Chrome (OecruiatHoe mporpaMMHOe oOOecreueHue, He
OTrpaHUYeHO, OECCPOUHO);

o K-Lite Codec Pack — yHuBepcanbHbIil HAOOp KOJIEKOB (KOIUPOBIIUKOB-IEKOINPOBIIUKOB)
U YTHIIUT JJIs1 IPOCMOTpa U 00paboTKU ayauo- U BueodaiinoB (OecmiaTHOE MporpaMMHoOe 00ecTedeHue,
HE OTPaHUYEHO, OECCPOUHO);

o WinDjView — nporpamma st npocMotpa ¢aitioB B popmare DJV u DjVu (cBoGoaHOe
MpOrpaMMHOE 0OecTieueHue, He OTPaHINYEHO, OECCPOUHO);
o Foxit Reader — npukiagHoe mporpaMMHOE OOECTIeYeHUE JIIsl TIPOCMOTPA AICKTPOHHBIX

nokyMmeHToB B cranfapre PDF (6ecriatHoe nporpammHoe o0ecriedeHre, He OrpaHu4eHo, 0eCCpPOYHO);



3.3 IlepeyeHb OCHOBHONH W [OMOJHUTEJLHON Y4eOHOIl JMTepaTypbl, HEOOXOAMMON ISt
O0CBOCHH NPOPECCHOHATBLHOI0 MOLY IS

3.3.1 OcHoBHas JuTepaTypa

1. Amaksn, B.B. Ilpukiagnas reoae3us: TEXHOJOTHH HWHXXEHEPHO-TEOAC3UUYECKUX padoT /
B.B. ABaksH. — 2-¢ m3a. — M.: Uudpa-Unxenepus, 2016. — 588 c.:un., Tabmn., cxem. —bubnuorp. B KH.
[DnexTponnsiit pecypc].—URL: http://biblioclub.ru/index.php?page=book&id=444425.

2. ImxenepHas reoje3us U reonHpopmarrka. Kpatkuii kypc [ DaexkTpoHHbIN pecypc] : yueb./ M. 5.
bpeiab [ np.]. — DOnekrpon. man. — Cankr-IletepOypr : Jlanp, 2015. — 288 c. — Pexum gocryma:
https://e.lanbook.com/book/64324.

3. Kyzueno, O.®. OcHoBEI reosie3nn u Tornorpadus MectHOCTH: yueb. mocodue / O.D. Ky3Heros.
— U3n. 2-e, mepepad. u gomn. — M. — Bonoraa: Uudpa-Unxenepus, 287 c.: wi., Tabi.—bubnuorp. B KH.
[Onekrponnsii pecype]. —URL: http://biblioclub.ru/index.php?page=book&id=464439.

4. Kysuenos, O.®. NnxenepHas reonesus : yuedHoe mocodbue / O.®. Kysnenos. - Uzn. 2-e,
niepepad. u gor. - MockBa-Bonoraa : Uadpa-Umxenepus, 2017. - 267 c. : wi., cxem., Tadi. - bubnuorp. B

KH. - ISBN 978-5-9729-0174-6 ; To xKe [DnexTponnbIi pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=466785
5. Ilmakos, II.C. Mapkmeinepcko-ronorpadguueckoe depueHue : ydeOHOoe mocobue /

[1.C. nakoB, [O.JI. FOnakoB ; MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit ®@eneparnuu,
Cubupckuit @enepanbHblii yauBepcuteT. - KpacHosipek : Cubupckuii gpenepanbHblii yausepcurer, 2014.
- 288 c. : mi., Tab1., cxeM. - bubimorp. B kH.. - ISBN 978-5-7638-2837-5 ; To ke [ DneKkTpoHHBIH pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=364586

3.3.2 JlonoJiHUTEIbHAS JINTEPATYpPa

1. IMaceko, O.A. Ilpaktukym mo kaprorpaduu : yueobnoe nocodme / O.A. Ilacvko, 3.K. JlukuH ;
MunuctepctBo o0OpazoBanusi u Hayku Poccuiickoit ®epepanuu, DenepaibHOE TOCYAapCTBEHHOE
aBTOHOMHOE 00pa3oBaTesIbHOE YUPEKIECHUE BhICIIET0 00pa3oBaHus «HalnoHambHbIN HCCIeA0BaTeIbCKUN
ToMckuii rocygapcTBeHHBIM yHUBepcuTeT», MunucrepctBo obpazoBanusi CIIIA, "I'ocynapcTBeHHBIN
yuuBepcuter Hpio Mopka u np. - 2-¢ u3n. - Tomck : M3nartennctBo TOMCKOTO MONTHTEXHHYECKOTO
yHuBepcuteta, 2014. - 175 c. : wi., Tabn., cxem. - bubnuorp. B kH.. - ISBN 987-5-4387-0416-4 ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=442802

2. Makapos, K. H. Unxxenepnas reonesus : yueonuk ans CI1O / K. H. MakapoB. — 2-e u3 ., ucnp.
u gon. — M. : UznatensctBo FOpaiit, 2017. — 348 c. — (Cepus : [Ipodeccrnonanbroe odpa3oBaHue). —
ISBN 978-5-534-02424-1. — Pexum nocryna :Www.biblio-online.ru/book/D9D725FC-11DB-4AB1-
BA58-5156B27936F2.

3. Ilogmusanos, B.I1. MnxenepHas reoaesus : yueonuk / B.I1. [Tonmmsanos, M.C. HectepeHok. -
2-e u3 ., uctp. - MuHck : Bermitmas mkoia, 2014. - 464 c. : win., cxem., Tabi. - bubmuorp. B k. - ISBN
978-985-06-2429-1 ; To xKe [DNeKTpOHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=450356

4. 1. T'eone3us: 1abopaTopHbIi npakTukyMm / MuHucTepcTBO 00pa3oBanus u Hayku PO, ®PT'AOY
BO «Cesepo-Kaska3zckuii ¢penepanbHbliii yH-T»; cocT. b.B. [Tonymkosckuii. — CraBpomnons: CKOVY, 2017.
— 180 c.: min. [Dnekrponnsiii pecype]. —URL: http://biblioclub.ru/index.php?page=book&id=4830633.

5. Xonopos, C.H. I'eone3ust — 3T0 04eHb MPOCTO. BBeneHue B crnenUalbHOCTB: MPAKTHYECKHE
coetel / C.H. XomopoB. — M.: Undpa-Unmxkenepus, 2013. — 176 c. [Dnexrponnsii pecype]. —URL:
http://biblioclub.ru/index.php?page=book&id= 144622.
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3.3.3 HopmaTuBHas JuTeparypa
3.3.3.1 ®enepajibHbIe 3aKOHBI

O reone3un, kKapTorpauu U MPOCTPAHCTBEHHBIX JAHHBIX U O BHECCHUH U3MEHEHUH B OT/ICIIBHBIE

3aKOHOIaTeNbHbIe aKThl Poccuiickoit deneparuu [ DneKTpoHHBIN pecypce] : henepanbHbIi 3aKOH

Poccuiickoit @eaeparuu ot 30.12.2015 Ne 431-D3 (¢ u3m. u pom. ot 03.07.2017 r.). HocTym u3

CIIC KoncynbrantlLtoc.

O 3emneycTpoiicTBe [DekTpoHHBIN pecypc] : ¢penepanbHblil 3akoH Poccuiickoit denepanuu ot

18.06.2001 Ne 78-®3 (c u3Mm. u gor. ot 31.12.2017 r.). Hoctyn u3 CIIC Koncynsrantlntoc.

006 o6opoTe 3eMeNb CeTbCKOX03SMCTBEHHOTO Ha3HAYCHUS [ DIEKTPOHHBIN pecypc] :

dbenepanbhbiii 3aKk0H Poccuiickoit @eaepanun ot 24.07.2002 Ne 101-D3 (¢ usMm. u gom. OT

29.12.2017 r.). Hocryn u3 CIIC Koncynbrantllntoc.

O niepeBo/ie 3eMelb U 3€MEJIbHBIX YYaCTKOB U3 OJJHOM KaTErOpuu B IPYTYIO [ DJIEKTPOHHBII

pecypce] : benepanbhbii 3akoH Poccuiickoit deaepammu ot 21.12.2004 Ne 172-D3 (¢ u3m. u gor.

ot 29.07.2017 r.). Hoctyn u3 CIIC KoncynbsranTltoc.

O cafgoBOIYECKUX, OTOPOJHUYCCKUX U TAYHBIX HEKOMMEPUYECKHX 00bEIMHEHUSIX TPAKIaH

[DnexkTpoHHBI pecypc] : penepanbHbiiil 3akoH Poccuiickoit deaeparuu ot 15.04.1998 No 66-D3

(c m3m. u mom. ot 03.07.2016 1.). Hoctyn u3 CIIC KoncynbrantlLmtoc.

. O kpecThsHCKOM ((pepMepcKoM) X03sIICTBE [ DIIEKTPOHHBIHN pecypc] : penepanbHbIil 3aK0H
Poccuiickoit ®eneparuu ot 11.06.2003 Ne 74-D3 (¢ uszm. u gom. ot 23.06.2014 r.). Joctym u3

CIIC Koncynbsrantlntoc.

O nmyHOM TTOJICOOHOM X035HCTBE [ DIEKTPOHHBIN pecypce] : dpenaepaibHbIil 3akoH Poccuiickoi

Oenepanuu ot 07.07.2003 Ne 112-03 (¢ uzm. u gom. ot 01.05.2016 r.). Joctyn u3z CIIC

KoncynsrantlIntoc.

TexHuueckuii perimaMeHT 0 6€30MaCHOCTH 3aHUI U COOPYKEHUM [ DIEKTPOHHBIN pecypc] :

denepanpubIi 3ak0H Poccuiickoit @eneparuu ot 30.12.2009 Ne 112-D3 (¢ u3M. u 101. OT

02.07.2013 r.). Hoctyn u3 CIIC KouncynsrantlLitoc.

3.3.3.2 Kogexchl

. 3emenbHbIN KoJeKkc Poccuiickoit denepanyu [DnekTpoHHBIN pecypc] : denepaabHblil 3aKOH
Poccwuiickoit @eaeparuu ot 25.10.2001 Ne 136-D3 (¢ u3m. u gom. ot 31.12.2017 r.). ocTym u3
CIIC Koncynbsrantlntoc.

. I'pagoctpoutensHslif koneke Poccuiickoii @enepanun [DneKTpoHHBIN pecypc] : (heaepanbHbIi
3akoH Poccwuiickoit @eaeparuu ot 29.12.2004 Ne 190-D3 (¢ u3m. u jom. ot 23.04.2018 1.).
Hoctyn u3 CIIC Koncynwsrantllntoc.

3.3.3.3 HopmaTuBHBbIe aKThI MUHUCTEPCTB U BeIOMCTB

. TOCT 21.610-85. I'azocHabxenue. HapysxHble ra30nmpoBobl [ DIeKTpoHHBIN pecypc]. — Been.
1985-11-14. Joctyn u3 CIIC Koncynsrantlltoc.

. T'OCT 22268-76. I'eone3ust. TepmuHsbl 1 onpeaenenus [ DneKTpoHHbIN pecypc]. — Beea. 1976—
12-21 (c m3m. m jor. ot 24.07.1981 1.). loctyn u3 CIIC KoncynbranTlnroc.

. TOCT 21667-76. MexrocynapctBeHHblil cranaapT. Kaprorpadus. TepMuHbI 1 onpeaeneHus
[DmexTponHEIit pecypc]. — Brea. 1976-03-31 (¢ uam. u jon. ot 01.11.2001 1.). locTym u3 CIIC
KoncynbrantlIntoc.

. TOCT 28441-99. MexrocynapcTBeHHbIl cranaapT. Kaprorpadus nudposas. TepMuHBI 1
ornpeneneHus [DnexkTpoHHslit pecypc]. — Been. 1999-10-23. loctyn u3 CIIC KoncynsrantlLnoc.
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5. T'KMHII-02-033-82 - MucTpyKius no Tonorpapuueckoit cremke B Macmradax 1:5000, 1:2000,
1:1000, 1:500 [2nexTponnsrtit pecypc]. — Ben. 1983-01-01. Joctym u3 CIIC
Koncynsrantlntoc.

6. I'KHWHII ('HTA)-17-004-99 - UHCTpYyKIHS O OPSAIKE KOHTPOJIS ¥ IPUEMKH T'€0JIE3UUECKHX,
TormorpaduuecKkux u Kaprorpadguaeckux padot [InaekTpoHHBIH pecypce]. — Been. 1999-06-29.
Hoctyn u3 CIIC KoncynprantlLitoc.

7. PCH 72-88 - mxeHepHbIe H3BICKaHUS ISl CTPOUTELCTBA - TeXHUYEeCKHe TPeOOBaHUS K
MIPOM3BOJICTBY ChEMOK MOJI36MHBIX (HaA3E€MHBIX) KOMMYHUKAIUH [ DJIEKTPOHHBIN pecypc]. —
Been. 1988—-08-05. octyn u3 CIIC KoncynsrantlLitoc.

8. PTM 68-13-99 - YcnoBuble rpaduueckue n300pakeHH B JOKYMEHTAIIMHU I'€0e3UYECKOT0 U
Tororpaduueckoro Npou3BoACTBa [ neKTpoHHsIi pecypc]. — Bren. 2000-02—-01. Joctym u3 CIIC
Koncynprantllmtoc.

9. PTM 68-14-01 - CnyTHHKOBasI TEXHOJIOTHSI re0ie3NUecKuX padot. TepMUHBI U OnpeaeeH s
[DnexTponnsiit pecypc]. — Been. 2001-07-01. HJoctym u3 CIIC KoncynsrantlLitoc.

10. BCH 51-03-01-76 - Muctpykuus o coctaBe ¥ 0(pOpMIICHUN TEXHOJIOTHUECKUX PA0OUYHX YepTexen
37aHUN U COOPYKEHUH ra30Bo npoMbinuieHHOCTH. Pa3nen 3. TexHomornveckas yactb
razono0siBatonmx npeanpustuii (I'II1) [Dnexrponnsrii pecypce]. — Been. 1979-04-20. Joctym u3
CIIC KoncynbsrantlIntoc.

11. TITB-88 - IlpaBuna mo TeXHUKE OE30MACHOCTH HA TOMOTPado-Te0Ie3NIeCKUX padoTax
[2nexTponHsIii pecypc]. — Beea. 1989-02—-09. Joctyn u3 CIIC Koncynsrantllntoc.

3.3.3.4 3akonbl KpacHoaapckoro kpas

1. OGO ocHoBax peryiupoBaHHs 3eMeJIbHBIX OTHOIIeHUN B KpacHomapckoM kpae [DIeKTpOHHBIN
pecypc] : 3akon Kpacunomapckoro kpast ot 05.11.2002 Ne 532-K3 (¢ usm. u gom. ot 04.05.2018 r.).
Hoctyn u3 CIIC Koncynprantllntoc.

2. OO0 ympaBieHUH rocyIapCcTBEHHOM cOOCTBEHHOCThIO KpacHomapckoro kpas [ DIeKTpOHHBIN
pecypc] : 3akon Kpacnonmapckoro kpas ot 13.05.1999 Ne 180-K3 (¢ usm. u gon. ot 04.05.2018 r.).
Hoctyn u3 CIIC Koncynwsrantllntoc.

3.3.4 Ilepuoanyeckue U3TaHusI

1. XKypnan «M3Bectus Pycckoro reorpaduueckoro oomecTsay;

2. basel nanaeix komnanuu «Mcr Beroy (http://dlib.eastview.com)

3. OnektponHas oudianoreka "M3narenbckoro qoma "I'pedennunkos" (Www.grebennikon.ru);
4. XKypnHan «OTedecTBeHHAs T€OIOTUS»

3.3.5 Ilepeyenb pecypcoB MHGPOPMALNHOHHO-TEIEKOMMYHUKANMOHHOWH ceTH «HHTepHeT»,
HeO00XO0IMMBIX /IJIsl 0CBOEHUS MPO(ecCHOHATBLHOI0 MOIYJIA

1. MunuctepcTBo 00pa3zoBanus u Hayku Poccuiickoit @enepanuu (http://mMmunoOpHayKu.pd/);

2. denepanbublii mopran "Poccuiickoe obpazosanue" (http://www.edu.ru/);

3. Nnpopmannonnas cucrema "EauHoe okHO gocTyna K o0Opa3oBaTelbHBIM pecypcam”
(http://window.edu.ru/);

4. Enunas  kommeknust  1udpoBeIX  obOpasoBaTenbHBIX  pecypcoB  (http://school-
collection.edu.ru/);

5. denepanbHbIi IeHTp HHOOPMAIHOHHO-00pa3oBaTenbHbIX pecypcoB (http://fcior.edu.ru/);

6. OopasoBarenbHbIii moptan "Yueba" (http://www.ucheba.com/);

7. [Ipoext I'ocymapcTBeHHOro HMHCTHTyTa pycckoro s3pika uMeHn A.C. IlymkunHa
"Oo6pazoBanue Ha pycckoM" (https://pushkininstitute.ru/);

8. Hayunas snexrponnas oudnanoreka (HIb) (http://www.elibrary.ru);

9. HarnuonaneHas snekrponHas oudnuoreka (http:/u36.pd/);
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10.
11.
12.
13.
14.

Ku6epJlenunka (http://cyberleninka.ru/).

CrpaBouHO-uH(MOopMaIoHHbIH moprtan "Pycckuit s3e1k" (http://gramota.ru/);
Cayx0a TeMaTHUECKUX TOJIKOBBIX ciioBapei (http://www.glossary.ru/);

Crosapu u suimkiaoneauu (http://dic.academic.ru/);

KoncynbranT [lntoc - crnpaBoyHast mpaBoBasi cucteMa (J0CTyH MO JTOKaIbHON CETH)
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4 OBIIIUME TPEBOBAHUA K OPTAHU3ALIMU OBPA3OBATEJIBHOT'O ITPOLHECCA

OcBoennto MpodeCcCHOHATBHOTO MOJYJIS JO/DKHO TMPEAIIeCTBOBATh HN3YYCHHE
cnenyromux auciuruimH: «Maremarukay, «Mapopmatuka u UKy, «I"eone3us», «O0mas
kaprorpadusi», «MeTponorusi, craHmaptuzamus W cepruduranusy, «OCHOBBI
JTUCTAHITMOHHOTO 30HIUPOBaHUS ©  (OTOTpaMMETPHs», «IKOJIOTHUYECKHE OCHOBBI
npUpOIONONab30Banus», «Dusnueckas reorpadus», «O6mee 3emueBeneHue», [IM 01
BeinmosmHenne paboT MO CO3/IaHUIO0 TEOJIE3UYECKUX, HUBEIUPHBIX CETed U ceTe
crienasibHOro HaszHauyeHus (B ero coctaBe: MJIK.01.01«["eone3nueckue u3MepeHus s
OTPENIEIICHNS] KOOPJIMHAT U BBICOT TyHKTOB I€OJE3MUYECKUX CETEU U CETEH CIENHNaTbHOTO
HazHayeHus», M/IK.01.02 «MeToabl MaTremMaTHYeCKOW 00pabOTKH Pe3ybTaTOB MOJIEBBIX
r'e0JIe3NYECKUX M3MepeHui u oreHka ux touHoctu», MJIK.01.03«['eonndopmaninoHHbIe
CHUCTEMBI»).

N3yyeHue IUCHUILIMH MPOGECCHOHAIBHOTO MOJYJS 3aBEpIIAaeTCs MPOBEICHUEM
KBJIM(PUKALIMOHHOTO YK3aMEHa.

ConepkaHue IUCHMIUIMH W PE3yJbTaThl U3y4YeHUS MPO(ECCHOHAIBHOTO MOIYJIS
[IM.02 BemonHeHnne Tonorpapuyeckux ChEMOK, Tpaduyeckoro u  LUPPOBOTrO
o(opMJIEHUS UX PE3YTBTATOB

MJIK.02.01 «TexHoaorum Tonorpaguueckux CbeMoK»;

M/K.02.02 «D5eKTpOHHBIE CPECTBA U METOABI T€OAC3UUECKUX U3MEPEHUINY;

MJIK.02.03 «Kaprorpaduueckoe uepueHue»

BKJIFOYAIOTCS W YYHUTBHIBAIOTCS MPU TPOBEJIEHUU TOCYIapCTBEHHOM (MTOTOBOM)
arrectanuu no cneuranbHoctu 21.02.08 «IIpuknaaHas reoae3us».

Ha ocnHoBanuu nokanbHbix aktoB PI'BOY BO «Ky6I'Y» pazpabarbiBatoTcs
COOTBETCTBYIOIIME IPOTPaMMBbI TPAKTUK U UTOTOBOTO AK3aMEHA 110 MOJIYJIIO.

[Ipou3BOACTBEHHYIO MPaKTUKy (MO MPOGUII0 CHEIUATBHOCTH) HEOOXOIUMO
MPOBOJIUTh KaK HUTOTOBYIO (KOHIIEHTPUPOBAHHYIO) MPAKTUKY MO 3aBEPIICHUIO MOIYJIS.
OO0s3aTenbHBIM  YCIOBUEM JIOMYCKa K MPOU3BOJCTBEHHOM MpaKkTHKE (MO MOpoduiio
CIEUAIBHOCTH) B paMKaxX MpOo(EeCCHOHAIBHOTO MOIYJISA SIBISETCS OCBOCHUE Y4eOHOM
MPaKTUKA JIJIl  TIOJIYYEHHUsI TEPBUYHBIX MPOPECCUOHAIBHBIX HABBIKOB B paMKax
npodeCCUOHAIBHOTO MOyl  «BbimosiHeHre paboT MO OJHOW WM HECKOJIbKUM
npodeccusiM pabouux, TOHKHOCTIM CITyKalux (3aMepiiuk Ha Tonorpado-reo1e3nYecKux
Y MapKIIEHAEpCKUX padoTax)y.

bazamu pou3BOICTBEHHON MPAKTUKU SIBJSIOTCS OpTaHU3allMi COOTBETCTBYIOIIETO
poduisi, C KOTOPHIMHU 3aKJIFOUEHBI JOTOBOPHI O B3aUMHOM COTpyJaHUYECTBE. OCHOBHBIMU
YCIOBUSIMM TPOXOXKACHUS MPOU3BOJCTBEHHOM MPAKTUKA B JAHHBIX MNPEANPUATUSIX U
OpraHu3alMsIX SBISIOTCS HaTW4YUe KBaJU(UIIMPOBAHHBIX CHEIUAIKMCTOB, OOECIeYeHUe
HOPMAaTHBHO-TIPABOBOM 0a30ii.

[Ipaktika 1O mNPOGUIIO CHEIUATHHOCTA TPOBOJAUTCS TMOJ PYKOBOJCTBOM
npenojiaBarenel puimana v CenualIuCcTOB YUPEKIACHHUM - 0a3 MPaKTUKH.

TeopeTndyeckoe M MPAKTUYECKOE OOYUYEHHE TOJDKHO MPOBOJUTHCS B CHEIUATBHO
000pyIOBaHHBIX KaOWHETaX, 0OCCIEUEHHBIX y4eOHO-METOUUECKON JOKYMEHTAIUel Mo
BCEM pazjieiaM npodheCcCUOHATBEHOTO MOJTYJIS.

BreayautopHas paboTa JI0/KHA CONMPOBOKAATHCS METOIUUECKUM 0OeCTIeYeHUEM 1
000CHOBaHMEM pacyeTa BpEMEHH, 3aTpauyMBaeMoro Ha €€ BHITIOJTHEHHE.
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Kaxapiii oOyuatonuiicss qoimkeH oOecredunBaThesi JOCTYNOM K 0a3aM JaHHBIX U
O6ubamoTeuHbIM (hoHAaM, POPMHUPYEMBIM IO MOJHOMY MEPEUHIO NTUCLIUIUIMH B Moayie. Bo
BpEMSI CAMOCTOSITEILHOM MOJTOTOBKM 00yYarouecs TOJKHbBI ObITh 00€CeYeHbI I0CTYIIOM
K UH(GOPMAITMOHHO-TEJICKOMMYHUKAIIMOHHOU cetn "MHTepHeT".

Kaxnpiii oOydaronuiicss JojxkeH ObITh 0OeCrieYeH HE MEHEee YeM OJIHUM Y4YeOHBIM
NeYaTHBIM U (MJIHM) 3JIEKTPOHHBIM U3JIaHUEM T10 KaXKJI0W TUCUUIITHHE TPO(ECCHOHATBEHOTO
MOJYJsSl OJTHUM Y4eOHO-METOJMYECKUM TEeYaTHbIM U (WJIM) 3JEKTPOHHBIM H3JIaHUEM I10
KaXIOMY MEXIUCHUILUIMHAPHOMY KypcCy (BKJIIOYAsl 3JEKTPOHHBIE 0a3bl MEPUOANMYECKUX
W3JaHUiT).

bubnmuoreunpiii (oHA OOKEH OBITh YKOMIUIEKTOBAH N€YaTHBIMA H  (WJIM)
AJEKTPOHHBIMU M3/IaHUSIMA OCHOBHOM M JOMOJIHUTENBHOW y4eOHOM JuTepaTypbl MO
JTUCHUIUIMHAM BCEX y4E€OHBIX IIUKIIOB, U3JaHHOM 3a MOCIEIHUE 5 JIeT.

bubnmuoreunsrit  ¢GoHA, NOMHMO YYEOHOW JUTEPATYyphl, JOJDKEH BKIIOYAThH
oduImanbHbIe, CIPaBOYHO-OMOIMOrpaguiecKkue U nepuoandeckie u3ianus B pacuere 1 -
2 sx3emIuisipa Ha kaxasie 100 oOyqaronmxcs.

Kaxaomy oOyuaromemycsi J0JDKeH ObITh oOecredeH JOCTylnl K KOMILIEKTaM
O6ubmuoTeyHoro (oHIa, COCTOAIIMM HE MEHEe 4YeM U3 3 HaMMEHOBAHMM POCCUHCKHUX
KYpHAJIOB.

OOpazoBaTenbHasi OpraHU3alMs TPEIOCTaBISET OOYYaIOIUMCS BO3MOXKHOCTD
omepatuBHOro  oOMeHa  uHpoOpManued ¢  POCCUUCKMMHU  00pa3oBaTEIbHBIMU
OpraHU3aNMsIMH, HHBIMHA OPTaHU3AIHUSIMH U JOCTYIT K COBPEMEHHBIM MPOECCHOHATBHBIM
0a3aMm TaHHBIX U UHPOPMAITMOHHBIM pecypcaM ceTu MHTepHeT.

4.1 KaagpoBoe o0ecnieueHne 00pa3oBaTeibHOIO npouecca

TpeboBanus kK KBadu(UKAUIUKU TEAATOTHYECKUX (MH)XXEHEPHO-TIEAArorn4ecKux)
KaJIpoOB, 00ECMEYNBAIOIINX O0yUYEeHHE 110 TPO(PECCHOHATEHOMY MOTYJTIO:

peanuzaiusi MporpaMMbl MOATOTOBKM crennannuctoB cpennero 3eHa (IITICC3)
JI0JKHA 00ECTICYMBATRLCS MEAArorMueCKUMH KaJpaMu, UMEIOIIMMHU BhICIIee 00pa3oBaHue,
COOTBETCTBYIOIIEE MPOGUITIO MPENOoIaBaeMOro Moy «BrimonHenne Tonorpadguyeckux
CheMOK, rpadudeckoe U IuppoBoe oPOpMIIEHHUE HX PE3yJIbTATOB» IO CIEIHMATIBHOCTH
21.04.08 «ITpuknagHas reoae3us».

OnBIT 1EATETHHOCTH B OPTAaHU3AIMU COOTBETCTBYIOINIEH NpodeccruoHansHoM chepsb
ABJISIETCS] 00513aTENbHBIM JIJIsl TIPENoAaBaTeieil, 0TBEYaIOUX 3a OCBOEHUE 00y4YarOIIUMCS
npodeccuoHabHOTO yyeOHoro uukna. llpenomaBarenu mnoay4darOT JOMOJHUTENBHOE
npodeccuoHaibHOE O00pa3oBaHKE MO MPOTpaMMaM IMOBBIMICHHS KBalU(UKAUU, B TOM
yucie B popMe CTaXUPOBKU B TPO(PHUIIBHBIX OpraHu3anusix He pexe | pasza B 3 roja.

TpeboBanus K KBaJIU(PUKAIMU TMEIarOTMUYECKUX KaJApPOB, OCYIIECTBIISIIOIINX
PYKOBOJICTBO MPaKTUKOM: JTUTITIOMUPOBAHHBIC CHEIUATUCTHI-IPENOoIaBaTeNn
MEXIUCITUTUTMHAPHBIX KyPCOB, a Takxke obmenpodeccnonanbubix guciumuinda [TIICC3 mo
crietimanbHOCTH 21.02.08 «IIpukitagHas reoae3us».
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5 KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUMS ITPOPECCHOHAJIBHOT'O
MOAYJA (BUOA TPOPECCHOHAJIBHOU JEATEJIBHOCTH)

Pe3yabTaThl OcHOBHbIE NOKA3aTeJIU OLIEeHKH pe3y/ibTaTa
(ocBoeHHbBbIE IPOPeccHoOHAIbHBIE U 0011IHe

KOMIIETEHIMH)

IIK 2.1. Ucnosib30BaTh COBPEMEHHBIE TEXHOJOTHUU | - MPaBWIbLHOCTh BBIOOpA MEeTo/1a
MOJIy4YEHHUs TI0JIeBOM Tonorpado-reoae3nyecKon TONOrpagpuUECcKOr ChbEMKH;

nHpopmaruu st KapTorpapupoBaHus - MPaBWJIBHOCTh BBIOOpa crioco0a OOHOBJIEHUS
TEPPUTOPUU CTPAHBI U OOHOBIICHHS Tororpadgpuueckon KapThl U IJIaHa;
CYIIECTBYIOIEr0 KapTorpaduueckoro ¢poHaa, - TIOJHOTa M KadyecTBO M0a0opa HCXOJHOU
BKJTI0Yast TeOMH(OPMALMOHHBIE U Tornorpado-reoe3n4eckoi nHpOopMaIHH.
AIPOKOCMHYECKHUE TEXHOIOTHH. - BBIOOp M IPHUMEHEHHE METOJOB M CIOCO00B
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO pemeHus mpoeCCUOHABHBIX 337a4 B 001acTH
JESITeNIbHOCTD, BHIOMPATh THUIIOBBIE METO/IBI U reoJIe3Un U MapKILIEHIepCKOro Jena;

CHOCOOBI BBITTOJIHEHUS TPO()ECCHOHANIBHBIX 33/1a4, | -  OIEeHKa A()(EeKTHBHOCTM M  KadecTBa
OILICHUBATh UX 3(PPEKTUBHOCTH U KAYECTBO BBITIOJTHEHHUS;

OK 5. Ucnonb3oBaTh HHOOPMAITHOHHO- - paboTa Ha KOMIIBIOTEPE;

KOMMYHHKAITIOHHbIE TEXHOJIOTHH B - aHaIM3 WHHOBAIMI B o0nacTu pazpaboTKu
npodecCHOHATBHON eI TETLHOCTH r€0/Ie3MH U MAPKIIEHIEPCKOTO Jea.

OK 9. OpueHTupoBarhCs B yCIOBUAX YaCTOU
CMEHBI TEXHOJIOTUH B MPO(HeCCHOHATEHON

JESITEIbHOCTH
[1K 2.2. BBIMONHSTH MMOJIEBBIE ¥ KaMepaTbHbIC - MPaBUJIHLHOCTH BBITIOJTHCHHUS MTOJICBBIX U
paboThI 0 TONorpaUIECKUM CheMKam KaMepallbHbIX reoJie3ndeckux padboT. ToUHOCTh
MECTHOCTH, HUBEJIIMPOBAHHIO TPACCHI U Y TPAaMOTHOCTH O()OPMJIICHHS TTOJICBON
TUIOMIA/IKH, OOHOBJICHHIO U CO3aHUIO JOKYMEHTAIlUU ¥ KaMepajbHBIX padoT;
OPUTHHAJIOB TOMOTPaPUIECKHUX TUIAHOB U KapT B - IEMOHCTpAIs HHTEepeca K Oyayien
rpagu4ecKkoM U IUGPOBOM BHJIC. npodeccuu;

OK 1. [ToHuMaTh CYIIHOCTh ¥ COITUATBHYIO - pelICHNEe CTAaHIAPTHBIX U HECTaHIaPTHBIX
3HAUYMMOCTb CBOEH Oyaytiei npodeccuu, npoecCHOHANBHBIX 3a71a4 B 001aCTH T€0Ae3UU
IIPOSIBJIATH K HEW YCTOWYMBBINA MHTEPEC. Y MapKIIEHIEPCKOTO Jena;

OK 3. [IpunumaTh pemnieHus B CTaHAAPTHBIX U - 3(hpeKTUBHBIN MOUCK HEOOXOAUMOI
HECTAH/IAPTHBIX CUTYAIUSIX U HECTH 332 HUX nH(pOpMAIIHH;

OTBETCTBEHHOCTh - HCTIOJIb30BAHKE PA3IMYHBIX UICTOYHHUKOB,

OK 4. OcymiecTBiSTh MOUCK U UCTIOJIB30BaHUE BKJTIOYAs! DJIEKTPOHHBIE;

uH(pOopMaIuu, HEOOXOAUMOM TS - paboTa Ha KOMITBIOTEPE;

3¢ (PEKTUBHOTO BBHITOTHEHUS - B3aUMO/IEHCTBHE C 00YUYaIOIIUMHUCH,
npodeccCHoHANBHBIX 3a1a4, IpenoaaBaTensiMu B X0e 00y4eHHUS,
po(HeCCHOHATTLHOTO B JIMYHOCTHOTO Pa3BUTHS - caMOaHaJIN3 U KOPPEKIHS PE3yJIbTAaTOB

OK 5. Ucnonb3oBath nH(MOpMAIIMOHHO- COOCTBEHHOM paboTHI;

KOMMYHHKAITHOHHBIC TEXHOJIOTHH B - OpraHu3anus CaMOCTOSTSIIBHBIX 3aHITHH TTPH
npohecCHOHANBEHOM NesTeNbHOCTH U3Yy4eHUHU TPO(HeCcCHOHATFHOTO MOAYIIS,

OK 6. PaboTath B KOJUIEKTHBE U B KOMaH/IE, - aHaJIM3 WHHOBAIM B oOnactu pa3pabdoTKH
3¢ (heKTUBHO 00IIATHCS ¢ KOJUIEraMH, reoJIe3uy U MapKIIEHAepCKOTo ena.
PYKOBOJICTBOM, IOTPEOUTEIIMU - CKOpPOCTh PabOTHI Ha IMOJICBOW CTAHIIVH,

OK 7. Bpats Ha ce0si OTBETCTBEHHOCTH 32 - KadecTBO 0O0pabOTKM KypHala TMOJIEBBIX
paboTy WICHOB KOMaHIbI (ITOTYMHCHHBIX ), U3MEpEHUH;

pe3yNbTaT BBIIOJHEHUS 3a/JaHUN - CKOpPOCTb OMpeIeTIeHHs] KOOPAUHAT U OTMETOK
OK 8. CamocTosiTeIbHO ONPEACTATh 3a1a9n TOYEK XOJa U ITHKETOB;

po(hecCHOHAEHOTO M TMYHOCTHOTO Pa3BUTHS, - KQUeCTBO HAHECEHHsI TOUEK X0J1a U MTUKETOB Ha

OCHOBY;

32



3aHUMAaThCs CaMO0Opa30BaHNEM, OCO3HAHHO
TUTAHUPOBATH MOBBINICHUE KBATHU(PUKALIUN
OK 9. OpueHTUpOBaTHCS B YCIOBUSIX YaCTOU
CMEHBI TEXHOJIOTUH B MPO(hecCHOHATEHON
JeATETbHOCTH

- TOYHOCTh M Ka4eCTBO PHCOBKH Ha OCHOBE
KOHTYpOB H pelnbeda;

- KayecTBO BBIUEPYMBAHUS M OQOPMIICHUS
TOTNOrpaduIecKoro IiaHa;

I1K 2.4. Cobupatsb, cucTeMaTU3upoOBaTh U
aHAIM3UPOBATH TOMOTpado-reoe3nYeCcKyI0
uHpOpMAaLUIO 1151 pa3pabOTKH MIPOEKTOB
CHEMOYHBIX padoT.

OK 1. [loHuMaTh CyIIHOCTh U COLTUAIIbHYIO
3HAYUMOCTb CBOEH OymyIiei npodeccun,
IIPOSIBJIATH K HEW YCTOMYUBBINA UHTEPEC.

OK 3. [IpynuMars penieHus: B CTaHIapTHBIX U
HECTaHJAPTHBIX CUTYaLUsIX U HECTHU 32 HUX
OTBETCTBEHHOCTh

OK 4. OcymiecTBIATh MOUCK U UCTIOJIB30BAaHUE
uHpopmanuu, HeoOxoaAUMOH 1 3P HEKTUBHOTO
BBINOJIHEHUS TPO(HECCHOHAIBHBIX 33124,
po(hecCHOHANBFHOTO U JMYHOCTHOTO PAa3BUTHS
OK 5. Ucnionb3oBath HHHOPMAITIOHHO-
KOMMYHHKAITIOHHbIE TEXHOJIOTHH B

PO eCCHOHAIBHON e TEIHHOCTH

OK 6. PaboTaTh B KOJUIEKTUBE U B KOMaHE,

3 PEKTUBHO 0OIIATHCS ¢ KOJIJIETaMH,
PYKOBOJCTBOM, IOTPEOUTEIMU

OK 7. Bpatb Ha ce0s1 OTBETCTBEHHOCTH 3a padoTy
YJIEHOB KOMaH/Ibl (MOYMHEHHBIX ), PE3YIbTAT
BEBIIOJIHEHUS 3aJaHuA

OK 8. CaMOCTOATENBHO ONPEACIIATh 3a/1a4u
npo(hecCHOHATBHOTO U IMYHOCTHOTIO Pa3BUTHS,
3aHUMAaTbCs CaMOOOPa30BaHUEM, OCO3HAHHO
TJIAHUPOBATH MOBBINIEHUE KBATU(PUKAIIUH

OK 9. OpueHTHpOBaTHCS B YCIOBUSAX 4aCTOU
CMEHBI TEXHOJIOTHH B podeccrnoHaIbHON
JIEATEITbHOCTH

- MPaBWJIBHOCTh M TIIyOMHA 3HAHUHN 1O JAHHOU
npogecCHOHAIBHON KOMIIETEHLINY;
- JIeMOHCTpalMsi MHTepeca K
npodeccun;

- peluleHHE CTaHIapTHBIX U HECTaHJAPTHBIX
npogeccuoHaIbHbBIX 3a/1a4 B 00J1aCTH I'€01e3UN
1 MapKILIEHIEPCKOro Jena;

- o(hdexTuBHBIA  MOUCK
uH(pOpMaIHH;

- HCIOJIb30BAHHE PA3JINYHBIX HCTOYHUKOB,
BKJIIOYasl 3JIEKTPOHHBIE;

- paboTa Ha KOMIIBIOTEPE;

Oymymei

Heo0X0aUMOI

- MPaBUIBLHOCTh BEIOOpA BHJIA
TOMOrpadUIECcKoil CheMKH;
- KayecTBO M  CKOPOCTb  TMPOBEICHUS

PEKOTHOCIIMPOBKH MECTHOCTH;
- KauecTBO cOOpa, CHCTEMAaTU3aIlMM U aHaIu3a
VCXOJTHOM Tonorpago-reoe3nyecKoil
UH(pOpMaLUKU 0 paiioHe PadoT.

1K 2.5. CobmronaTh TpeOOBaHUS TEXHUYECKUX
pErJIaMeHTOB ¥ MHCTPYKIHUI MO BBITOJIHEHUIO
TOMOTPAPHUECKUX CHEMOK M KaMepaTbHOMY
0(pOpPMIIEHHIO OPUTHHAJIOB TONOrpadUUIECKUX
TUTaHOB.

OK 5. Hcnonb3oBaTh HHYOPMAIIIOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTHUHU B
npodeccuoHanbHOM

JeSITeTbHOCTH

OK 9. OpueHTHpOBaTHCS B YCIOBUSAX YaCTOU
CMEHBI TEXHOJIOTHH B MpodeccrnoHalIbHON
JeSITeIbHOCTH

- paboTa Ha KOMIIBIOTEPE;

- TOYHOCTH BBITIOJIHEHUS TIOJIEBBIX U3MEPEHHUIA;

- Ka4C€CTBO BCACHUS ITOJICBBIX XYPHAJIOB,

- TOYHOCTh OTpeeNeHUus] KOOPAMHAT U BBICOT
TOYCK XO0Ja U ITNKETOB,

- TOYHOCTH M3TOTOBIICHUSI OCHOBBI JISI ChEMOK;
- MPaBWIBHOCTh BBIOOpA YCJIOBHBIX 3HAKOB U
KayecTBO UX HAHECEHUS Ha OCHOBY;

- TOYHOCTHh MW Ka4Y€CTBO CO3JaHUS OpUIHMHAJIA
TOMOrpa)UuecKoro miaHa.

®opMbI U METOABI KOHTPOJISI U OIEHKHU PE3yJIbTATOB O0Y4YEeHUS JOJKHBI TO3BOJISTH
MPOBEPATh y OOYYalolIUXCS HE TOJBKO CHOPMUPOBAHHOCTh MPOPECCHOHAIBHBIX
KOMIIETEHIIUM, HO U Pa3BUTHE OOIIMX KOMIETEHIIMM 1 00ECIIeUnBAIOIINX UX YMEHUH.
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5.1 OueHouynbIe cpeacTBa AJIsl KOHTPOJIS YCIIeBAeMOCTH

KoMIIeKT O11eHOUHBIX CPEICTB MPEAHA3HAUEH ISl IPOBEPKU PE3YJIbTaTOB OCBOCHMS
npogeccuonanpHoro wmoayins IIM 02  BeinmosnHeHne Tonorpauueckux CheMOK,
rpaduyeckoro u UQPpPoBOro oPopmMIIEHUS UX PE3yIbTATOB MOJATOTOBKH CIIELUAINCTOB
cpennero 3BeHa 1o cnenuanbHocTH CIIO 21.02.08 «IIpuxnagHas reoae3usi» B 4acTH
OBJIQJICHUSI BUJIOM NPO(ECCUOHANTBHOMN 1E€ATEIbHOCTH.

B cootBerctBun ¢ PI'OC CIIO KOHTPOJBHO-OLEHOYHBIE CPEICTBA SBISIOTCS
COCTaBHOI 4acThI0 HOPMATHUBHO-METOJUIECKOTO 00ECTIEYeHUSI CUCTEMBI OIICHKH KayecTBa
ocoenus cryaeHtamu CIIO. [Ipu momoiu GpoHIa OLEHOYHBIX CPEACTB OCYIIECTBISETCS
KOHTPOJIb U YIIPABJIEHUE MPOLIECCOM MPHUOOPETEHHS CTYJIE€HTaMH HEOOXOJIMMBIX 3HAHU,
YMEHUH, IPAKTUYECKOTO OMbITa U KomnereHuui, onpeaeneHusix I'OC CIIO.

®onpg oneHounsix cpenacts [IM 02 Breimonnenue Tomorpaduyeckux ChEMOK,
rpaduyeckoe u nuppoBoe oPpopMIIEHUE UX PE3YIbTATOB COACPHKHUT:

1. I[TacnopT KOHTPOJIBHO-OIIEHOYHBIX CPEACTB MO MPOPECCUOHATBHOMY MOAYIIO;

2. Metoauueckue yKa3aHMs W MaTepuaibl IO BHMJAM 3aHATUN, BKIIOYAIOIIME:
KOHTPOJIBHO-U3MEPUTENBHBIE MaTEPUAIbl, ONPEICIAIOMNE MPOUEAYPhl OLCHUBAHUS
3HaHUW, YMEHUM M NPAKTHUECKOIO ONBITA, XapaKTEpU3YIOLIME 3Tambl (HOPMHUPOBAHUS
KOMIICTEHLIAMN.

Meronuueckue yka3aHus M MaTrepuaigbl 10  BUAAM  3aHATUH  BKIIFOYAIOT:
PEKOMEHJAllMM K BBINOJHEHUIO M CHMCOK HAMMEHOBAaHUW MPAKTHYECKUX padoT;
COJIEpKaHUE CaMOCTOSATEIbHBIX pPabOT, BKIIIOYAIOIIME BOIPOCHI JUIsl BHEAYJIUTOPHOU
CaMOCTOSATENIbHON PabOThI; pEKOMEHIAIMHU U TEMBI JIsl BHIIOJIHEHUS peepaTUBHBIX padoT;
KPUTEPUU OLEHKH YCTHOTO M MUCBMEHHOI'O OMNpPOCa; KPUTEPHUH OLIEHKH CEMUHAPCKOIO
3aHATHS; BOMPOCHI JJII UTOTOBOM aTTECTAlMU IO JUCLUUILIMHE, KPUTEPUU OLEHUBAHUSA
OTBETa CTYJEHTa Ha DJK3aMEHE; NEpeuYeHb PEKOMEHAYEMbIX Y4eOHbIX H3HaHUN AJis
BBITIOJIHEHUSI CaMOCTOATENbHON paboThl. O0beM POC COOTBETCTBYET yUeOHOMY IIaHy
noarotoBku. Ilo kauyectBy oueHounbie cpeactBa U ®OC B nenoMm o0OecrnedrBarOT
OOBEKTUBHOCTb M JIOCTOBEPHOCTb pPE3yJIbTaTOB NIPU MPOBEICHUU OICHUBAHUS C
pa3IMYHBIMM  LEJISIMM, JAIOT BO3MOYKHOCTH ONPENEIUTh COOTBETCTBHE CTYIEHTOB
KOHKPETHOM KBATU(PUKAITMOHHON XapaKTEPUCTHKH.

5.1.1 ITacnopT (poHIA OLIEHOYHBIX CPEJCTB

Komriekr OLICHOYHBIX CpEICTB NIO3BOJISIET OLICHUBATh OCBOEHHE
npodeccronanbHbIx KoMneTeHui (I1K) u o6mux komnerenuuii (OK), cOOTBETCTBYIOMINUX
BUJly TNPOQPECCHOHATILHON JEeATETbHOCTH «BpINoHeHne Tonorpauyeckux CheMOK,
rpadguueckoro u HUPpoBoro ohoOpMIICHHS UX PE3YJIHTATOB)

Kon
No Kontponupyemsie pa3aeisl (TEMbI) KOHTPOJIUPYEMOU HaumeHnoBanue
n/m JUCLIUTITUHBI KOMIIETECHIIUU OLIEHOYHOT'O CPE/ICTBA
(unu ee yacTn)
VYeTHbI onpoc

MJIK 02.01 TexHosnoruu OK 1-9 poc,
1. N TECTUPOBAHUE,

TonorpadUyecKux chbEMOK K 2.1-25

MpaKTU4eckas pabora
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Kon
Ne KouTponupyemsie pazensl (TEMb) KOHTPOJIUPYEMO HaumenoBanue

/T JTUCTIUTUTAHBI KOMITETEHITUU | OIICHOYHOT'O CPEICTBA
(wm ee yacTu)

YeTHbI onpoc,
npakTu4eckas padora,

BBITIOJTHEHUE
5 MJIK 02.02 DiaeKkTpoHHBIE CPEICTBA U OK 1-9 CaMOCTOSITENIbHBIX
’ METO/IbI T€0JIC3UNYECKUX U3MEPEHUI T1IK2.1-25 3aJaHNH,
TECTUPOBAHUE,
CEMHUHAPCKOE 3aHSTHE,
pedepar
OK 1-9
IK 1.3, 1.6-1.7 Texymuii onpoc,
TIK 2‘1’ 2225 TECTUPOBAHUC,
3. | MJIK 02.03 Kaprorpaduueckoe uepuerne | 11K 3.1 BRITIOTHCHHC
MK 4.1-4.2 CaMOCTOSITEIIbHBIX

K 4.5-4.7, TIK 4.9 3aJlaHUd, KOHTPOJIbHbIE,
K 5.1-5.8 cemuHap, pedepar

5.1.2. Kpurepum OeHKH 3HAHNH 00Y4YAIOIIMXCH B LEJIOM 10 MOYJII0

KoHTpois OCBOCHUSA 00y4aroIuMuUCs IIPOrPaMMHOTO Marepuala
po(hecCHOHATEHOTO MOAYJISI U €70 COCTABIISIIOMINX (MEXAUCUUIUIMHAPHBIX KypCOB) UMEET
CIEAYIOIINE BUIBI: TEKYIIUA U IPOMEKYTOUHBIN KOHTPOJIb.

Tekylmuii KOHTPOJIb 3HAHUN OO0YYaIOIIMXCS MPOBOAMUTCS C LIEJIbI0 OOBEKTUBHOM
OLICHKM KayecTBa OCBOCHMS NPOrpaMmbl MNpO(EeCCHOHATBHOTO MOIYJS, a TaKkKe
CTUMYJIMPOBaHUSI y4yeOHOW paboThl 0O0yYarolMXCs, MOHUTOPHUHIa PpPe3yJbTaTOB
00pa3oBaTeNbHON AEATENBHOCTH, MOATOTOBKM K MPOMEXKYTOYHOM aTTecTalud U
oOecrieyeHUss MaKCUMalbHOU 3A()PEKTUBHOCTH y4eOHO-BOCHUTATEIBHOIO IMpoliecca.
Texymuii KOHTPOJIb OCBOEHHUS MPOTpaMMbl MPO(HECCHOHATBHOTO MOJYJISI MPOBOAUTCS B
npejenax yaueOHOro BpeMeHH, OTBECHHOIO Ha U3yYEHUE MOIYJISL C UCIIOJIb30BaHUEM TaKUX
METOJIOB KaK YCTHBIU, MIMCbMEHHBIN, TPAKTUYECKUN, CAMOKOHTPOJIb, IJI€ aBTOP PACKPHIBAET
CYTb HCCIIEyeMO# poOIeMbl, IPUBOIUT Pa3IMYHbIC TOUKH 3pEHUS, a TAKKE COOCTBEHHBIE
B3rJIsAbl Ha He€. Tekylmuid KOHTPOJb BKJIIOYAT B ce0s TaK € OLIEHKY BbIIOJHEHHS
MPaKTUYECKUX PabOT MO TeMaM y4eOHOMN AUCIUIUINHEI.

[IpOMEXYTOUHBIM KOHTPOJIb SIBJISETCA KOHTPOJBHOW TOYKOW I10 3aBEPLICHUIO
OTIENIBHOTO  paszena  NpOPECCHOHAIBHOIO  MOAYJISI W €ro  COCTaBJISIOIIUX
(MEXIUCUMIUIMHAPHBIX KYPCOB), UMEIOUIMX JOTHYECKYIO 3aBEPIIEHHOCTh 10 OTHOIIEHHIO
K YCTAHOBJICHHBIM II€JIIM U pe3yJibTataM oOyueHus. [[poMexyTOUHbIi KOHTPOIb OCBOCHHUS
MPO(ECCUOHATIBHOTO MOJYJISl OCYILECTBIIAETCS IPU MPOBEECHUU TU(DPEepeHIIMPOBaHHOTO
3a4dera.

KoHTpone M oOllEHKa MO NPOM3BOACTBEHHOW MPAKTUKE MPOBOJIUTCS HA OCHOBE
XapaKTEpPUCTUKH, aTTECTAlMOHHOTO JKMCTa W JHEBHHMKA OOydyarolmerocs ¢ MecTa
IIPOXO0’KJICHUSI IPAKTHKH, 3aBEPEHHON PYKOBOJIUTEIEM OPraHU3aLUN.
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[Ipenmerom omenku ocBoeHust moxyis [IM 02 BemonHenue Tomorpaduyeckux
CBhEMOK, Ipapuueckoro u HUPppoBoro oPOpMIICHUSI UX PE3YNIbTATOB SIBISIOTCS YMEHUS U
3HaHuA. KBanupukaunoHHbBIN 3K3aMeH sBisAeTCs (OPMOIl HTOTOBOM aTTECTAlMU YUYEOHON
JUCLUIUIMHBI U IIPOBOJUTCS C yUYETOM PE3YyJIbTaTOB TEKYIIETO KOHTPOJIA.

VYcnoBueM Jomycka K 3K3aMeHy (KBaIU(PUKALMOHHOMY) SBIISAETCS MOJOKHUTEIbHAS
aTTecTalus 10 MPAKTUKE M0 NPO(UITIO CHEUATBHOCTH.

DKk3aMeH (KBaTM(PUKAMOHHBIIN) IPOBOAUTCS B BUJIE BBIIOJIHEHHUS] KOMIIETEHTHOCTHO-
OPUEHTHUPOBAHHOIO MPAKTHUYECKOr0 3aJaHUs, a TAKKE PEIICHHUs] TEOPETHUECKUX 3a/laHUM,
KOTOpBIE HOCAT MPOGECCHOHATBHBIA M KOMIUICKCHBIA XapakTep. 3aJaHus IS dK3amMeHa
(xBaM(UKAIMOHHOTO) OPUEHTUPOBAHBI HA TIPOBEPKY OCBOEHUS BHJIA MPO(ecCHoHATBHOM
TESTEILHOCTH B LIEJIOM.

VYcnoBueM TMOJNOXHUTETbHOW aTTecTalui (BUA MPOPECCHOHANBHON IesTeNIbHOCTU
OCBOEH) Ha KBATM(DPHUKAIIMOHHOM 3K3aMEHE SIBJSICTCS MOJOKHUTEIbHAS OLIEHKA OCBOCHMS
BCEX NMPO(PecCHOHAIBHBIX KOMIIETEHIIUH 110 BCEM KOHTPOJIUPYEMBIM [TOKA3aTEISIM.

5.1.3 OueHo4HbIe CPpeACTBA IS POBEAEeHUS TeKYlIel aTTecTAluN

IIpeacraBienue
HaunmeHoBaHue
Ne i/ OLEHOMHOTO KpaTkasi XapakTepHCTHKA OLICHOYHOT 0 OLICHOYHOTI'0
cpeacrea CpeACTBA B
CpeAcTBa
donne
1 VYcerHBIi onpoc CpencTBo MpOBEPKH 3HAHUU MONy4YeHHBIX | KommuekT
Ha JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHSX | KOHTPOJIBHBIX
10 OIIPEAEIEHHOMY Pa3/elly WIH TEME. 3alaHud, U1
MIPOBEICHMUS
omnpoca
2 Pedepar [Iponykr  camocrosTenbHOH  paboThl | Tembl
CTYJICHTA, MPEJICTaBIISIIOLIANA co0oit pedepaTuBHBIX
KpaTKoe H3J0KeHHWE B NUCbMEHHOM BHIE | paboT
pe3ynbTaTOB  TEOPETUYECKOTO  AHAIN3A
orpeJieNIeHHON HAYYHOU (yueOHo-
WCCIIEIOBATENbCKOM) TEMBI, TAE aBTOp
PacKpbIBaeT CyTh UCCIEAYEMOI NPOOIIEeMBl,
MPUBOJUT paA3IUYHbIE TOYKH 3pEeHHd, a
TaKXe COOCTBEHHBIE B3IISIbl HA HEe.
3 | Cemunap- OneHouHsle  cpeAcTBa,  no3poysromue | [lepedens
JUCKyCCHS BKJIIOYUTH  OOydarommxcs B MPOIECC | IUCKYCCHOHHBIX
00CyXJIeHUsI CIIOPHOTO BOIPOCa, MPOOJIEMBI | TeM IS
U OLUEHUTh WX YMEHHE apryMEHTHpPOBAaTh | MPOBEICHUS
COOCTBEHHYIO TOUKY 3PEHHUSL. KpYyTJIOrO CTOJIa,
JIUCKYCCHUH,
MTOJIEMUKH,
JUCIyTa
4 | IlpaxkTHueckoe IIponykr CaMOCTOATEIbHOMN paboter | [lepedens Tem,
3aHATHE CTYJEHTa, TO3BOJIAIOMNN HauboJee IONHO | METOABI
OCBOMUTh  METOAOM  HCCJEN0BATENbCKOM | MPOBENEHUS
JIeATENIBHOCTH KOHKPETHYIO TEMY IIPEIMETa;
pellleHne THUIWYHBIE 3aJa4ll Ha OCHOBE
BOCTIPOM3BEACHNS CTAHIAPTHBIX aJITOPUTMOB
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5.1.3.1 OOpa3zen mnpakTu4eckoii padoTbl Ha TeMy «AHAJM3 OAUHOYHOIO
aspodorocanmka» M/IK 02.01 «TexHosoruu ronorpagpuyecKkux CbEMOK»

ConepxaHue 3aaHus

3ajaHueM MpeaycMaTpUBAETCs pElIeHUE 3ajad Il H3Y4YeHHUs CBOMCTB OJUHOYHOTO
a’3poOTOCHUMKA, HCIOJIB3YEMbIX MpU (HOTOrpaMMeTpUyecKkoil o0paboTke CHUMKOB C LEJBIO
CO3/IaHMsI KapT U PeIIeHUHU APYTUX 3a1ad.

Jns pemieHust 3a1ayd KaXJIOMYy CTYJIEHTY BBIAAeTCS a’dpOPOTOCHUMOK C 3JIeMEHTaMu
OPUEHTUPOBAHUS U MOJIOKEHUEM TOUEK C OTMETKAMH.

Bce moctpoeHus Ha CHUMKE, a TakKe YepTeX U W 3aliCH MO PEIISHUsM 3a7ad B OTUETe
JIOJKHBI BBITIOJTHUTH aKKYPAaTHO U YETKO.

[IpakTHueckas padora:

3apanue 1

1 TlocTpouTh UYEpPTEK OCHOBHBIX D3JIEMEHTOB IICHTPATHHOW MPOCKIMH: MPEIMETHYIO
TIJIOCKOCTh (E), TJIOCKOCTh CHUMKa (P), LEHTP MIPOEKIIUU (S).
[Tokazarh TrHaBHYIO TOYKy CHHUMKa (0), Touky Haaupa (N), TOYKY HYJEBBIX
HMCKa)KCHUI (c), IJIOCKOCTh TJIABHOTO BEepTHKaIa (Q) u MJI0OCKOCTh

nevicrButenbHOro ropusonTta (E'). I'maBayio BepTukaib (V).

2. BeiBecTy (hopMyIIBI M BEIYHCIUTH OTPE3KH: OC, 0N, Ol, Sl.
0

o
Oc=f -tg—,
2
On=f-tga’.
Ol = f -ctga®
f
Sl =——
sina
3. IlocTpouTh NEepCreKTUBY BEPTUKAIBHOIO OTPE3KA.
3asnaHue 2
1. [TocTpouts n300paxkenre cHUMKa 18*18 cM, cuctemy KOOpJIMHAT, IIaBHYIO TOUYKY
0(0;0).
2. Hanectu Touky a(x,y).
3. [TocTpouTh riIaBHYIO BEPTHKAIB VV.
4. [TocTponTh TOUKY HYJEBBIX UCKQKEHUH ¢ M TOUKY HaIupa N:
0
o
Oc=f-tg—,
2
On= f-tga’.
5. [TocTpouTh IMHUIO HYJIEBBIX UCKaKEHUH Neche
6. W3meputh pannyc-BeKTOp Fc TOUKH @ B YTOI (.
7. BBIYHCIIUTE TTIONPABKY 3a yroJl HaKkIoHa OfC
2 H 0 H
r°-sing” -sin
S, = —- 4 .
“ f
8. BHIYMCINTD JATHHY BeKTOpa I
r=r,—o,.
9. N300pa3suTh Ha CHUMKE TOUKY &° - TOUKY, HCIPABICHHYIO 3a YTOJl HAKJIOHA CHUMKA.

10.  BpIYMCIUTH MpEBBIICHUE TOUYKH A
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hy=H,—H,.

11.  U3MepuTh pamuyc-BeKTOp Iy TOUkU a’
12.  BwuucauTh MONpaBKy 3a perabed MECTHOCTHU Ofh :

r,-h
o, ="~
H,
13.  BEIYHCIHUTH [UTHHY BEKTOpa I
r =r,—d,.

14.  M300pa3uTh Ha CHUMKE TOUKY &' — TOUKY, UCIIPABICHHYIO 3a peiabe(d MECTHOCTH.

BapuanTsl

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

a(x,y) 6;7 57 6;6 7,6 56 |-655 |74 74 | -47 | -6;2 | 5;6 -3;7 | -2;7 | 6;7 4,7
0 8 10 12 15 20 9 11 14 16 18 10 13 17 19 7

f, MM 100 | 70 120 | 150 | 200 | 100 | 70 150 | 120 | 200 | 100 | 70 120 | 150 | 200
ol 0 5 6 7 8 9 10 11 12 5 6 7 8 9 10 11
Ha,v |[168 |173 |159 |180 |164 |179 |18 |160 |178 |156 |183 |190 | 150 | 159 | 188
Ho M 1200 | 1100 | 1000 | 1300 | 1400 | 1500 | 1600 | 1700 | 1800 | 1900 | 2000 | 1800 | 1700 | 1600 | 1500
Hep, M 170

KoHTpos1bHEIE BOOPOCH! (B OTYETHOCTH):
OdopmMuTh NHUCHMEHHBIH OTYET C HM3MEPEHHBIMH W PACCUYUTAHHBIMU BEIMYHWHAMH,

rpaduyeckuii MaTepuail.

5.1.4. OneHo4yHbIe CPEACTBA AJIS IPOBEACHUS IIPOMEKYTOUYHOM aTTeCTAllUN

N JInuneie ITpumepsl
dopma IIpakTudeckuii onsIT
ATTeCTAIIN 3HaHus Ymenus (BrazieTs) KavyecTBa OLICHOYHBIX
o0y4atolerocs Cpe/CTB
DKk3aMeH COBPEMEHHBIE NPOBOJIUTH IIpuémamu u | JducuunivHa, Kowmriexr
TEXHOJIOTUH Tororpaguyeckue | HaBbIKAMHU OTBETCTBEHHOCT | TEOPETUYECKUX
TIOTy4eHHS CHEMKH C [Monesoii u b, MHULIMATHUBA, BOIIPOCOB K
TI0JIEBOH UCIIONIb30BAaHUEM | KaMepanbHOH paboThl | KOMMYHHKaOelb 9K3aMEHy
tororpago- COBPEMEHHBIX I10 TONOTPa(hUIECKUM | HOCTB,
re0/1e3NUeCKOi puoopoB, CbEMKaM MECTHOCTH, | BOCIIUTAHHOCTb.
uHpOpPMALUH UIsT | 00OPYAOBaHUS U OOHOBJICHUIO U
KapTorpadupoBaH | TEXHOJOTHH; CO3JIaHUIO
Usl TEPPUTOPUU o0OpabaTbIBaTh OpUT'MHAJIOB
CTpaHbl U Pa3HOPOJHYIO TonorpagpuyecKux
OOHOBIICHUS Tororpaguyecky | IUIAaHOB U KapT B
CYIIECTBYIOIIETO | 10 U rpaduyeckoM u
kaprorpaduyecko | kaprorpaduuecky | uudpoBoM BHe
ro ¢oHza, 10 uHpOpMAIUIO
BKJTFOYAs JUIS TIenei
reoMH(pOPMAIIMOH | COCTABJICHHS U
HBIE U OOHOBIICHHS
a3POKOCMHYECKHE | TororpapuyecKux
TEXHOJIOTUHI IUIAaHOB U KapT
. JInunble ITpumepst
dopma IIpakTryeckuii OneIT
B — 3HaHus Ymenus (BrazieTs) KavecTBa OLIEHOYHBIX
oOyuJatomerocs CpenCcTB
Huddepenn . . npaktuueckuit onblT | KorHutupHbIE, Texyuuit
MPOBaHHBIH maremar BBINOJIHS | paboThI C HWHTEJUIEKTyalb | OTpOC,
3ayer MO | HWYECKYI0 OCHOBY | Tb TornorpaMYeCKUMH | HbIE, TECTUPOBaHUE,
pa3zenam TororpaUYecKd | KapTOMETPUYeCK | IUIAaHAMH M KapTaMu | KpeaTHUBHbIC BBITIOJIHEHHE
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MOAYJIA

X TUIAHOB U KapT;
. npaBuia
IPOSKTUPOBAHUS
YCIIOBHBIX
3HaKOB Ha
TOTIOTpapUIECKH
X IUlaHaX |
KapTax;

. OCHOBBI
POCKTUPOBAHUS
, CO3MaHus W
OOHOBIICHHUS
TOnorpadpuIecKu
X IUIAHOB U KapT

ue orpeeIeHus
Ha KapTax;
.

orpenen
ST 3JIEMEHTHI
MaTeMaTHYECKOU
OCHOBBI
Tonorpaduyecku
X TUIAHOB U KapT;
.

BBINOJTHSA
Th
TeHePATN3AIIHI0
pu
COCTaBJICHUH
TOTOTpaIIecKu
X IUTAHOB | KapT;

*BJIaJICTh HABBIKAMHU
KOMITBIOTEPHBIX U
CITyTHUKOBBIX
TEXHOJIOTHUi1 B
00paboTKe TOJIEeBHIX
HU3MepeHuit

*BIIaJCTh HABBIKAMHU
paboTHI ¢
tonorpado-
reo1e3u4eCcKoin
nndopmanuei

*HMETh
MPaKTHYECKUX OMBIT
paboThI ¢
TEXHHYECKUMHU
MHCTPYKIHSAMH IO
BBITIOJTHEHHIO
Tomorpado-
TE0/IE3NUECKUX
W3bICKAaHUH

*UMETh
MPaKTUYCCKUX OMBIT
IPOBECHUS
IIOJIEBBIX
ToTorpapuIecKux
pabot

*BIIaJICTh HABBIKAMHU
MaTeMaTHYeCKOH
00paboTku
MaTepuanoB
IIOJIEBBIX ChbEMOK

*UMETh
NpaKTHYECKUEe
HaBBIKH II0
O0OHOBJICHHIO
Tonorpagpu4ecKoro
Mmarepuana

*UMETh
MPaKTHYECKUI OIBIT
paboTHI ¢
TEXHUYECKUMHU
HHCTPYKLIHUAMHU

*BJIaICTh HABbIKAMHU
MaTeMaTHYECKON
00paboTKu
pe3yJbTaToB
IIOJIEBBIX
U3MepeHuit

*UMETh
MPaKTHYECKUI OIIBIT
KOHTPOJIS
Pe3yJIbTaToB
Tororpado-
reoJIe3NYeCKHX
W3BICKAaHUH

3aJJaHHMH,
KOHTPOJIbHBIE,
ceMuHap,

pedepar
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5.1.4.1 Ilpumepusblie Bonpocskl K 3xk3ameny M/IK 02.02 «J1eKTpOHHBIE CpeICTBA
¥ MeTO/bl reoie3n4eCKHX U3MepeHuiD)

1. VicTopus pa3BUTHS METOJOB U CPEJICTB T€OJEC3NUECKUX U3MEPEHUN

2. Hayunoe conepskanue reoTpoHUku. OcoOeHHOCTh u3y4aemMoro Kypca. OCHOBHbBIE
HaIpaBJICHUs T€OTPOHUKH JIJISl PEIICHUS Te01e3NYECKUX 3a1a4 (IIepEUHCIIUTD)

3. OcHoOBHbIE 007acTH TPUMEHEHUS JOCTH)KCHHHM SJIEKTPOHUKUA B TEOJe3UU
(pynnameHTanbHBIE U MPUKIAJAHBIE 33/1a4, CO3JAaHHE MPOCTPAHCTBEHHO-KOOPIUHATHBIX
CUCTEM)

4. CkxopocTts cBeTa. OCHOBOMNOJIOKHUKHM BOJTHOBOM, KBAHTOBOW M APYTHX TEOPUH CBETA

5. OCHOBHBIE 3aKOHBI PacIPOCTPAHEHHUS CBETA

6. [lpumenenue B reoie3un MHTEPPEPEHLINU U TU(PaKIUU CBETa

7. Jlazeppl — ocHOBHBIE NOHATHA. PHU3MKA JTA3€POB: KOITEPEHTHOCTD, MOJIAPU3ALIN
BOJH. [ [ppuMeHeHue 1a3epoB B r€OIE3UH.

8. Buasl nazepoB

9. JlazepHble reoie3uv4ecKre MpruoopsI

10. DnexkTpoMarHuTHbIE BOJIHBI

11. ®uznka pacrnpocTpaHeHUs PaguOBOIH

12. UmmtynbcHBIN U (ha30BBIA METOABI U3MEPEHUN

13. OcHOBHBIE HAIPaBICHNs aBTOMATH3ALMU T'€0AE3NYECKUX U3MEPEHUI

14. CeerogansHOMepHI. [IpuHIIMT U3MEPEHUS PACCTOSTHUN CBETOAAIBHOMEPOM

15. Tumbl 1 KOHCTPYKIIMHU CBETONATIBHOMEPOB

16. DnextpoHHble TaxeomeTpbl. Knaccudukanuss TaxeoMeTpoB NO MPUMEHEHUIO,
KOHCTPYKIMHU U IPUHIIMIIOB padOThI

17. DnekTpoHHbIE HUBEIUPBI: OCHOBHBIE (PYHKIIUU

18. XapaxkTepucTUKu Ja3epHbIX CKaHepoB. OOJacTM TPUMEHEHHUsS] Ha3EMHBIX
ckaHepos. [IporpamMmmHoe obecrieueHme

19. Uctopus METOJIOB U CPEACTB re0AE3UUECKUX U3MEPEHU I

20. Hayunoe conepskanue reoTpoHukd. OcoOeHHOCTh n3ydyaeMoro Kypca. OCHOBHbBIE
HaIlpaBJIEHUS TEOTPOHUKHU

21. OcHOBHbIE O00JacCTH TPUMEHEHHS JOCTHKEHUW OHIIEKTPOHUKH B TEOE3UU
(pynnameHTanbHble U MPUKIAAHBIE 33/1a4, CO3JaHHE MPOCTPAHCTBEHHO-KOOPIWHATHBIX
CUCTEM)

22. @OTONpUEMHUKM M YCTPOWCTBA MaMATH, NPUMEHSIEMBIE B TI'€OAEC3HUYECKUX
npudopax

23. OnTuyeckue JeTanu, IPUMEHsIEMbIE B T€0Ie3MUECKUX MPUOopax

24. DJEeKTpOHHBIE U3MEpeHUs paccTossHUU. OOIMe TPUHIUIBI HICKTPOHHOU
JTanbHOMETPUU

25. IlpumeHeHune reo1e3nueCcKX TEXHOJIOTUI MTPU MHKEHEPHBIX U3bICKAHUSAX

26. MoOunbHas reojie3ndeckas ChEMka

27. IloneBoi koHTposuiep. [I[puMeHeHre moaeBbIX KOHTPOJJIEPOB B T€0I€3UN

28. Teome3mveckuii  MOHUTOPHUHT. TEXHOJOTHS MOHHTOPMHTA Ha  0ase
POOOTU3UPOBAHHOTO TaXEOMETPa

29. Bniusaue atMocepsl Ha TOYHOCTh T€0IE3MUECKIX U3MEPECHHIM

30. DeKTpOHHBIE I€0E3NUECKUE U3MEPEHHUS, IPUMEHSEMbIE B MOPCKOI T€01e3UU
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31.
32.
33.

Hcnonb30BaHrE CIyTHUKOBBIX TEXHOJOTUN B HHKEHEPHOW re01€3Un
Posnb cCIyTHUKOBBIX TEXHOJIOTHM B F€0AE3MYECKOM ITPOU3BOJICTBE
Pazsutue meronos GPS / 'JTTOHACC uzmepenuii

34. Uctopuueckue acnektsl pa3Butus CHC

35.

cI)yHKHI/II/I BPEMCHH B CIITYTHHUKOBBIX TCXHOJIOTHUAX. Cucremsl ACTPOHOMHYCCKOIO,

ATOMHOTI'0, JTHUHAMHWYCCKOT'O BPCMCHU

36.
37.
38.

AToMHBIE Yackl. BUbI aTOMHBIX YacOB
OOmue cBeeHns O CTyTHUKOBBIX PAJIMOHABUTAIIMOHHBIX CHCTEMAaX
Crpykrypa cucrema GPSNAVSTAR: KOCMHUYECKHN CErMEHT, KOHTPOJIbHBIN

CECIrMCHT, CUT'HAJIbI

39.

Crpykrypa cuctembl [JIOHACC: kocMUYECKHIl CETMEHT, CUCTEMa KOHTPOJIS U

YIIPABIICHUS

40.
4].
42.
43.
44.
45.
46.
47.
48.

Ilepcnextussl pazsutus cucremsl [ JIOHACC
PernonasibHble CIyTHUKOBBIE CUCTEMBI
Cucrtemsl koopauHaT WGS-84 u CK-95
Nudopmarnmonnoe obecneuenne GPS u I'JIOHACC
Kocmoapomer Poccun, @pannum, CIITA
ArnbpMmaHax ¥ 00pTOBbIE ApeMepubl CIyTHUKOB cucteMbl GPS
Oddext Homnepa
PensituBuctckue 3 hexTs
ITons3oBarenbckuii cermeHT CPHC: cocTaB 1mojb30BaTeIbCKOIO CETMEHTA,

KaTErOpUH Mojab30Bareneil. Tumsl MpuéMHUKOB
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6 JOITOJIHUTEJBHOE OBECHHEYHEHHUE ITPO®ECCHUOHAJIBHOI'O MO YJIA

6.1 KpaTkmnii KOHCIIEKT JIEKIMOHHOI0 3aHATHA HAa Temy: «Ha3Hauenune u BuabI
cbemok» MJIK 02.01 «TexHosiornu TonorpapmuecKux cbeMoK»

1 OO01ume cBeAeHU O TOIIOCHhEMKAX

CpEMKOI Ha3bIBAIOT COBOKYNHOCTh MU3MEPEHUN NJIs CO3JaHMs IUIaHbl, KAPThl MECTHOCTH
uinu npoduiis no 3amaHHoMy MapuipyTy. [Ipu BeIONTHEHUU CHEMKH paboTa MPOU3BOAUTCS IO
MPUHIIMITY OT OOIEer0 K YacTHOMY: CHaudajia Ha MECTHOCTH CO3/JAl0T IUIAHOBYIO M BBICOTHYIO
ocHoBy, HanpuMep I'T'C unmu cetn crymeHuss U BBICOTHBIE CETHU, 3aT€M CO3/IaI0T ChEMOUYHOE
000CHOBaHHE, C TOYEK KOTOPOTO CHUMAIOT CUTYaIIUIO U penbed.

KoHTypHOU CBEMKOW HA3BIBAIOT CHEMKY TOJIBKO KOHTYPOB M IIPEAMETOB MECTHOCTH,
BEPTUKAJILHOU - ChEMKY pelibeda, Tonorpaduyeckoil - COBMECTHYIO TUIAHOBYIO M BEPTHUKAIBHYIO
CBEMKHU.

[Ipumenstot macmtadsr 1:500; 1:1000; 1:2000; 1:5000 u menbue.

Cpennue omuOK B MOJOKEHUHN HA TJIaHE TPEJAMETOB U KOHTYPOB MECTHOCTH C YETKUMH
OUYEPTAHUSIMH OTHOCUTEJIBHO OMIDKAWIINX TOYEK CHEMOYHOTO OOOCHOBAHUS HE JOJDKHBI
npesbiaTh ot 0,4 MM B paBHUHHBIX paiioHax A0 0,7 MM B TOPHBIX paliOHax.

Br160p BBICOTHI ceueHus pebeda 3aBUCUT OT MaciiTada U CTETICHH U3PE3aHHOCTH penbeda.
Jlist macmraboB ot 1:500 go 1:5000 BeIcOoTa cevenus penbeda coctasiser 0,25; 0,5; 1; 2; 5 m.
Cpennue ommbKu ChbEMKHU pesibeda OTHOCUTENBHO OMKANIINX TOYeK ChEMOYHOTO 00OCHOBAHUS
HE JI0JKHBI IpeBbIIaTh 1/4 - 1/3 BeIcOTHI ceuenus penbeda. Ha necHbIX ydacTkax JOMYCK MOXKET
yBeIM4MBaThes B 1,5 pasa.

Meroabsl CbEMKU: TEONOJUTHASI, TaXCOMETPUUECKas, MEH3YyJIbHasl, HUBEJIHPOBAHHE
MOBEpXHOCTH, (poToTOMOTpaduyueckas.

2 TeomomuTHasa chEMKaA

DTO KOHTypHasi ChEMKA, B KOTOPOM pa3sHBIMH CMOCOOaMH OT CTOPOH W IYHKTOB
000CHOBaHHMSI OMIPENIEIISIOT IJIAHOBOE MOJIOKEHHE CHUMAEMbIX TOYEK.

[TyHKTBI 000CHOBaHHMS CO3JAI0T OOBIYHO MPOKIAJKON TEOAOTUTHBIX XOJIOB. 3aTrem
Pa3HBIMU CIOCO0AMH CHUMAIOT T€ TOYKH, KOTOPbIE HYXKHO IOKa3aTh Ha IJIaHE.

Crioco0 mpsIMOYTOJIBHBIX KOOPJAUHAT (WJIH CIIOCO0 MEePHEHANKYIISIPOB) MPUMEHSIOT, KOTa
onpenensieMasi Touka P HaxoauTcst BOMU3H CTOPOHBI TEOJOJIUTHOTO XOa.

P

Ay

A

Puc. 10.1 Cnocob npsiMmoyronbHbIX
koopauHat

N3mepstoT 2 KOOpAUHATHI X U Y, IPEBAPUTEIBHO TOCTPOUB MEPICHANKYIISIP K TUHUU AB.
Ero crpost wnmm "Ha rma3", ecnu gnumHa ctopoHbl OP  He 0ojiee HECKOJNBKUX METPOB, WU
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WCIIOJIB3YIOT JIJISl TOTO 3KKEp mpu OoJiee NITMHHOW CTOPOHE. DTOT CIIOCO0 YacTO MPUMEHSIIOT IS
CBEMKH MOJIOCHI MECTHOCTH BJIOJIb OCH JIMHEHHOTO COOPYKEHUSI.
B nonsipuoM cioco6e u3MepsItoT yroii U pacCTOsSHUE.
P

Q

Puc. 10.2 MNMonspHbIn cnocob

Yroa u3MepsoT TEOAO0JIUTOM OOBIYHO OJHUM MOIYHPUEMOM CIIOCOOOM COBMELIEHHBIX HYJEH.
PaccrosiHue u3MepsI0T PpYyJETKOW, HUTAHBIM JaJlbHOMEPOM TEOAOJIUTA WM CBETOJAIILHOMEPOM
TaxeoMeTpa.

B cnioco6e yrioBoii 3aceuku u3MepsIoT 2 yriia ¥ €ro IpUMEHSIOT B TPYAHOIOCTYIIHOM MECTe.

P

Js7)

Puc. 10.3 Yrnosaga 3aceuyka

B cnocobe nuHeiHO# 3aceku u3MepstoT 2 paccTosHUS. Ero mpuMeHstoT B cilydae KOPOTKHX
paccTosHUM 0 ONpeAensieMOl TOUKH, KOI/1a OHM KOpOoYe JTMHBI MEPHOTO ITpHOopa.

B cnoco6e cTBOpPOB MONI0OKEHHE TOYKU ONPEIESIOT OTHOCHTEIbHO CTBOPHOW JIMHMM, KOHIIAMH
KOTOpOﬁ SIBJISTFOTCST 1100 BCPIIMHBI TOYCK TCOAOJIUTHOT'O X014, 00 CTBOPHBIC TOYKH, PACIIOJIOKCHHBIC
Ha CTOPOHAX XOJa, MO0 YK€ CHAThIE TOUKH, HAlpUMep, YIibl 31aHui. ECTb MHOTO pa3HBIX CX€M 3TOro
cnoco0a. J[Ba 3 Hux moka3ansl Ha pucyHkax 10.5 u 10.6.

Jns obecrieueHHsT ChEMOK JTOCTATOYHBIM YHCJIOM CTBOPHBIX TOYEK MX HAaMEYaroT C IOMOIIbIO
TE€OJ0JINTA HA CTOPOHAX T€OAOJUTHBIX X0/10B yepe3 20-40 MeTpos.

B cnocobe 00xoma MpoKIaAbIBaOT JOMOJIHUTENIBHBIM ChEMOYHBIA XOJ, NPUBS3BIBAEMBIH K
OCHOBHOMY XO[y.
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Puc. 10.4 IluHenHas 3acedka

Puc. 10.6 CtBopHas 3aceuyka 2
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Puc. 10.7 Cnocob obxoaa

-

Crioco6 npUMEHSIOT Ul ChbEMKU TaKUX OOBEKTOB KaK TPYIHO MPOXOAMMOEe 00JI0TO, IYCTOH Jiec,
3acessHHas mamHsA U T.7. C TOYeK ¥ CTOPOH JOMOJHHUTEIBHOTO X0Jla CHUMAIOT KOHTYPBI 3TOTO OOBEKTa.
[TpuMeHsI0T 00BIYHO CcITOCOO NEPIEHANKYIISPOB.

[Ipu cprémke MOOBIM CHIOCOOOM BEOyT aOpUC-)KypHal, B KOTOPOM CXEMAaTHYECKH TOKa3bIBAIOT
CHMMaeMble OOBEKThI U U3MEPEHHbBIE 3JIEMEHTHI. J{J1s1 KaXK0i TOUKH X JBA.

[To 5TUM H3MEpPEHHBIM 3JIEMEHTaM C TOMOIIBIO TPAHCTIOPTUPA U MACIITAOHOHN JIMHEWKH CHATHIC
TOUYKH HAHOCAT Ha IU1aH. HekoTopble TOUKH, HallpUMep yIiibl 3JaHUH, HAHOCST Ha IUIAaH 110 KOOpJIMHATaM,
JUISL 9€T0 X BBIYUCISIOT 110 KOOPJMHATAM ONOPHBIX TOYEK M M3MEPEHHBIM JJIEMEHTAM.

B mo6oMm u3 6-Tu crioco00B ChEMOK KOOPIMHATHI UCKOMBIX TOYEK MOTYT OBbITh BBIYMCIIEHBI IO
M3MEPEHHBIM JIEMEHTaM. DTO MO3BOJISIET HAHECTH UX Ha IJIaH ¢ HECKOJIBKO 00Jiee BBICOKOH TOYHOCTBIO.

3 TaxeomeTpuueckasi cbEMKa

OHa BBINOHAETCS NP CO3AAHNU TUIAHOB HEOOJBIINX YIACTKOB B KPYITHBIX MacIITa0ax.

Jis  co3maHus MyHKTOB OOOCHOBAaHMS HPOKJIAJBIBAIOT TaxeoMeTpuyeckue Xozabl. Mx
MPOKJIABIBAIOT TaKK€ KaK M TEOJOJUTHBIC, TOJHKO KPOME HW3MEPEHHUS TOPU3OHTAJBHBIX YIJIOB M
paccTOSHUN M3MEPSIOT eIlé Yribl HAaKJIOHA JUIl BBIYMCICHHS BBICOT/ BBICOTBI MOXHO OmpeaensTb U
reOMETPHUECKUM HUBEIHPOBAHUEM.

%4

F

B —

Puc. 10.8 TaxeomeTpuieckas

IIpu chéMKe Ka¥a0W peeyHOM TOYKHM M3MEPSIOT 3 MmapaMeTpa: TOpU30HTAIbHBIN, BEPTUKAIBHBIN
yriael U paccrossHue. I10 rOpU30HTAIBHOMY yINIy M PacCTOSHUIO TOYKH HAHOCAT HA IUIAH IOJIAPHBIM
criocobom. [1o BepTUKaIbHOMY YTy U PaCCTOSIHUIO BBIYUCIISIOT UX BBICOTHI.

Jlis TaxeoMeTpru4ecKol ChEMKHU M3TOTOBJISUIM CIIELUAbHBIE TPUOOPHI ONTHUYECKHE TaXEOMETPHI,
MTO3BOJISIIOIINE YITPOCTUTh U3MEPEHHUSI PACCTOSHMM. B HacTos1ee BpeMsi OHU BBITECHSIOTCS AJIEKTPOHHBIMU
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TaxeoMEeTpaMH, TO3BOJISIONIUMHU BBIMIONHATE H3MEPEHHUS YIJIOB M PACCTOSHUN HAa BBHICOKOM YPOBHE
aBTOMATH3AIIUH.

[Tpu chEMKe BEAyT CXEMaTHYECKHE PUCYHKH - KPOKH, Ha KOTOPBIX IMOKA3bIBAIOT CHUMAECMBIE
o0BbeKThl M TOukd. Hymeparus Touek Ha Kpokax 00s3aTeNbHO JOJDKHA COBIAJAaTh C Hymepaluei B
XKypHaJe U3MEPEHUN UM 3alIOMUHAIOIIEM YCTPOUCTBE TaXxeoMeTpa.

4 MeH3ynbHas CbEMKA

Or1o Tonorpaduyueckas ChEMKa, BBIIOIHsAEMAss HEMOCPEICTBEHHO B IOJIC C MIOMOIIBIO MEH3YJIbI U
kunperens (MeH3yJaa - OT JIATHHCKOro Mensula - cromuk; Kumpereab OT Hemenkoro Kippen -
ONPOKH/IBIBAaTh, a regel - nmuHeiika). [OpU30OHTANBHBIC YIVIBI HE H3MEPSIOT, a CTPOST TIpadUuecKu C
MTOMOIIBIO JIMHEWKH KUIPEress, IO3TOMY MEH3YJbHYIO ChbEMKY HA3bIBAIOT yIIIOHAYEPTATEIbHOM.

MeH3ylIbHYI0 CHhEMKY TPUMEHSIOT Ha HEOONBIIMX y4acTKaxX, KOTJa OTO 3KOHOMHUYECKHU
1eaecoo0pasHo.

Puc. 10.8 Men3ynbHas cbéMKa

[Ipu cpéMke curyauuu U penbeda paccTOSHUS H3MEPSIOT, KaK IMPaBUiIO, AAJIbHOMEPOM, a
IIPEBBILICHUS.  ONPEACHAIOT  TPUTOHOMETPUYECKMM  HUBenHpoBaHueM.  [locTpoeHue — naHa
HEMOCPEACTBEHHO B I0JIe Ja€T BO3MOXHOCTb YCTPaHUTh IpyOble OMIMOKU MPU ChEMKE M JTIOCTUTHYTh
HaunboJiee MOJIHOTO COOTBETCTBUS MEXKAY TONOrpauIeCKUM INIAHOM U MECTHOCTBIO.

MeH3yna COCTOUT U3 MITaTHBA, MOJICTABKU U JOCKH TuiaHmieTa pazmepamu 60x60 cm. C momoIbio
3-X NOJbEMHBIX BUHTOB IUIAHIIIET TOPU30OHTUPYIOT. [l1aHIIeT MOJKHO BpalaTh BOKPYT BEpTHKAIBHOM OCH.
EcTb 3akpenuTenbHbI U HABOASIIWNA BUHTHI JUIsl TOYHOW OPHUEHTHPOBKY IUIAHILIETa OTHOCUTENIBHO CTPaH
CBETa.

Kunperenbs cocTouT U3 3puTeNbHON TPYObl, BEPTUKAIBHOTO KPYT'a, KOJIOHKU U TUHEHKU. OH MOXKET
UMETH 2 YPOBHS — OJIMH Ha aJINJIa/ie BEPTUKAJIBLHOIO KpYyra, Apyroi Ha JinHelke. ECTh 3aKpenuTeNnbHbIil 1
HAaBOJSLIUN BUHTBL. Y KUIIPETENs HET TOPU30HTAIBHOIO Kpyra. [[puMeHstoT Kunpereiabs HOMOTPaMMHBIN
(MO0OHBIM  HOMOIPaMMHOMY TaxeoMeTpy), MO3BOJSIOMIMN Cpa3y ONpeAeNsTb T'OpPU30HTAIbHbIE
MIPOJIOKEHUS M MPEBBIIIEHUS IPU OJHOM HABEIAEHHUH 3pPUTEIbHON TpYyObl Ha BEpPTUKAIbHYIO perKy. Jls
9TOrO0 B IIOJIE 3pPEHUS KHUIIPErelsT MUMEIOTCS JONOJHMUTEIbHBIE HUTH M UIKAIbl, MU3MEHSIOLIUE CBOE
M0JIOXKEHNE IIPU U3MEHEHUH TPYOBbI 10 BBICOTE.

Ilepen cpEMKON Ha IUIAHIIET HAKJIEMBAIOT BaTMaH, HA KOTOPOM INPEIBApUTEIBHO HAHOCHT IO
KOOpJMHATaM ITyHKThl 00OOCHOBAHMSI.

Ecin uX Hy’XXHO CTyCTUTh, IPOKJIAbIBAIOT MEH3YJIbHBIE XO/Ibl, ITyTEM MEPEMEILIEHUS MEH3YJIbI OT
TOYKH K TOYKE U MPOYepUYMBAHUSI HAa BATMAHE COOTBETCTBYIOIIMX JMHHUM. 3aTeM yCTaHABIMBAIOT MEH3YIY
B Pa3HBIX TOYKAX MECTHOCTH, ONPEACSIOT Ha IUIAHE TIOJIOKEHHUE IHKETHBIX (PEeyHbIX) TOYEK U
MOJINKUCKHIBAIOT WX BBICOTHI, BBIYMCIIEHHBIE MO M3MEPEHHBIM MHpeBbIIEHUSIM. [Ipu chéMKe NMpUMEHSIOT
pa3Hble BUJIbI MEH3YJIbHBIX 3aCEUEK.
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Bcerna Hy)XHO TOYHO OpPHMEHTHPOBATH IUIAHIIET IO CTPaHaM CBETa. JTO JAENAl0T IOBOPOTOM
MEH3YJBl C HCIIOJIb30BAHMEM ITyHKTOB 00OOcHOBaHMs. Eciau oHUM He BHIHBI, Hampumep, B Jiecy,
OpPUEHTUPOBAHUE JIENAIOT 10 Oyccoyid, BBOAS MONPABKY 3a CKJIOHEHHWE MAarHUTHOW CTPEJIKU B JaHHOM
paiioHe.

OcHOBHOI c110cO0 CHEMKM TOYEK - MHOJAPHBIA. [IpuMEHSIOT Takke mpsiMble, OOpaTHBIE U
KOMOMHHPOBAaHHBIE 3aCEUKHU.

5 HusenupoBaHue NOBEPXHOCTH

OHO BBINOJHSETCS C 1EJBI0 MOMyYeHUs! KPYTHOMACIITAOHBIX TJIAHOB MECTHOCTH C MaJIO BBICOTOM
ceueHHs penbeda, Korja o0bEKTOB MECTHOCTH Mallo, HO HY)KHO TOYHO CHSTh penbe(d) Ha PaBHUHHON
MeCTHOCTU. OHO HEpEeAKO BBINOJHAETCS I BEPTUKAIBHOM IUIAHMUPOBKU MPU KWIHIIHOM U
IIPOMBIIIJIEHHOM CTPOUTENBCTBE. BBINOIHAETCS FEOMETPUYECKUM HUBEITUPOBAHUEM.

EcTb HeckobKO cr1oco0oB 3TOro BuAa chéMKU. OCHOBHBIMU SIBJISIOTCS JIBa: 10 KBajJparaM U MO
MarucTpajisiM ¢ NolNepeyHUKaMHU.

HuBenupoBaHue no KBajpaTaM HAYMHAIOT C IOCTPOCHHSI HA MECTHOCTH CETKU KBaJIpaTOB, KOTOPYIO
pa30UBaIOT ¢ MOMOINIBIO TEOOIUTA U MepHOTO Tpubopa (mampHOMepa) (puc. 10.9). Ha mnane cTopoHs
JOJKHBI ObITH He Ooiiee 2-4 cM. BepiinHbl KBapaToB 3aKPeIIiOT KOabsiMU. OHOBpEMEHHO BEeAYT abpuc
CbEMKH, T/Ie CXEMAaTUYECKH MOKa3bIBAIOT CUTYAIMIO C MPOMEpPaMU M peibed (CTpeskaMu MOKa3bIBAIOT
HaIpaBIJIEHUs CKATOB).

Bnauane 3Ty ceTKy KBajpaTOB NPUBS3bIBAIOT B IUIAHE K IYHKTaM TI€0JE€3M4YECKON OCHOBBHL. B
pe3ynbTaTe MPUBSI3KUA Pa30UTYI0 Ha MECTHOCTHU CETKY KBaJpaTOB HAHOCAT Ha IJIAH WX MO BBIYUCICHHBIM
KOOpJUHAaTaM 2-3 ero BEpIIUH, WU 110 U3MEPEHHBIM YIJIaM U PACCTOSHUSIM.

[Ipy BBICOTHON TpUBS3KE ONPEAENAIOT BBICOTHI BEPIIMH KBagpaTOB I'E€OMETPUUECKUM
HUBEJIIMPOBAHUEM OT OJMKANIINX ITYHKTOB OOOCHOBAaHUS C M3BECTHBIMH OTMETKaMH BBICOT. JlJist aTOTO
CHUMAIOT OTCUETHI HUBEJIMPOM M0 YEPHOI CTOPOHE PEUKH, YCTaHABIMBAEMOM Ha KaXK/101 BepiuuHe. JmmHa
nmyda He 1omkHa 0bITh Oosiee 100-150 meTpos. [TosTomy eciu miiomanb CbEMKU BEIMKA, TO HUBETUPOBAHUE
BBITIOJHSIOT C HECKOJIBKUX CcTaHIH. [Ipr 3TOM HYKHO J1e1aTh HECKOJIBKO OOIIMX TOYEK A 2-X CMEXKHBIX
CTaHUMH. BpluuCieHNs BBINONHSIOT 4Yepe3 TOpU30oHT MHCTpyMmeHTa ['M, koropblil Oyner pasHbIM ais
KQKIOW CTAHIH.

[H =H ., +
H; =T b,

Apens

rae bi — oTcuér mo peiike Ha ONMpeAENAEMOli BEpILIUHE.

[Tpy HUBENMPOBAHUM MO MarucTpajisM ¢ nonepeyHukamu (puc. 10.10) BHayane MpoKIIagbIBaOT
MarucTpaibHbIi XOA (XOAbI) B BHJE TEOJOJUTHOIO M HHUBEIUPHOTO XOIOB. 3aTeéM HHUBEIUPYIOT
MOTIEPEYHUKH.
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bPenZ

Puc. 10.9 HusenupoBanue
MTOBEPXHOCTH IO KBaJIpaTam
1,2,3 - cTanmun
HaOJIIOIEHUH.
I, Il - cBsA3yrOLIIME TOUKMY.
Cropona kBanpara 20 M [uis

= OCHOBHbIE XOAbl
— TepeMblUkM Yepe3 600-1000 m
——— nonepeyHuku Yyepes 20-40 m

Puc. 10.10 HuBenuposaHue no
MarmcTpansim ¢ nonepeyHmKamm
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6 ®oToronorpaduueckas chéMKa

E€ nensrt Ha 3 BUIa CHLEMKHU.

Hazemnas pororonorpadudeckas crémka

Bemonustor ¢ororeononutamu ¢ AByX KOHLOB Oazuca A u B ¢ BozBbileHHBIX MecT. Kpome
¢dororpadupoBanus OnpeAEIAIOT KOOPAUHATH KOHIIOB 0a3uca.

An AO An Bn BO Bn

30° 30° b 30° 30°

] =]
A B

Puc.10.11 Cxema HaseMHoW
dOTOTEOAONTUTHON CHEMKMU

JimHa Ga3uca BEIOMpAeTCs U3 YCIOBHS

Y.y
4 20

rzie Y - MakCUMaJIbHOE yJlaJIeHUEe CHUMAEMBbIX /IS I1JIaHa TOYEeK.

dororpadupoBaHre ¢ KOHIIOB 0aznca MPOU3BOAUTCS IMPHU TOPU3OHTAIBHBIX ONTHUYECKUX OCSAX
(doTokamep, HOpPMAJIBHBIX K 0a3UCy U paBHOMEPHO OTKJIOHEHHBIX BJIEBO M BIIpaBo Ha yroa ¢=30°.

@DOTOTEOIOIUT - 3TO TOYHBIN HIMPOKO(GOPMATHBIN (oToanmapar, HampaBIeHUEe CbEMKH KOTOPOTO
MO>KHO TOYHO YCTAHABJIMBATh C IIOMOIIBIO YCTPOMCTB, MOAOOHBIX y3i1aM TeoonuTta. Kpome hoTokamepsl
y HEro ecTh 3pUTeNbHas TpyOa, yriioOMepHble KPYTH, YPOBHH, MOJBEMHbBIE BUHTHI, 3aKPENUTEIbHBIN U
HABOJSIIUN a3UMYTaJIbHbIE BUHTHI.

ITpu cvémie ¢ onHOro KoHIA 6a3zuca GOTOTEOA0JIUT OPUEHTUPYIOT MO a3UMYTY 110 HAIIPABICHHIO
Ha Jpyrod konen Oasmca. [[Be nmpyrume ocu ¢oroTeogonuTta (ONTUYECKass OCh U OCh X (POTOCHUMKA)
IIPUBOJAT B TOPU30HT C MIOMOILBIO 2-X YPOBHEW U MOJABEMHBIX BUHTOB.

OOpaboTka CHUMKOB BBINOJHIETCS Ha YHUBEPCAJIBHBIX CcTepeonpubopax (KOMIbIOTEPAx) B
CTEPEOPEKUME 10 BCEM TPEM KOOPAMHATAM.

Hazemnas ¢orochéMka c ycrexoM NpHUMEHSETCS Ul CO3JaHUsl KPYIMHOMAcCIITAaOHBIX IJIAHOB
TOPHBIX PallOHOB, MPH U3BICKAHUAX JIOPOTO C CUIIBHO BBIPAKEHHBIM pelibe()OM, Ha KOCOTOPHBIX yJacTKax,
CKaJIbHBIX IMPUKUMAaX, IJ€ APYrue BUJIbI CbEMOK 3aTPYAHUTEIbHBI M3-32 TPYIHOIOCTYITHOCTH PEEUYHBIX
TOYEK.

AspodoTtoronorpaduueckasi CbEMKa

Bemmonnsiercs aspodoroanmnapatamMu ¢ camoiéra, Beproi€ra u Ap. Ock QoroanmapaTa
BepTHKalIbHAa. ChEMKY JENaloT ¢ OOJbIIMM MEPEKPHITHEM, 00ECIEeUMBAIOLUIUM H300pakeHue Ir00ro
y4JacTKa MECTHOCTH Ha JIByX CMEKHBIX CHUMKaX. MCroyb3yloTCsl Kak OAMHOYHBIE CHUMKH ISl PUCOBKH
CUTyalluu B IUJIaHE, TaK U CTepeornapsl Ajii oOpabOTKHM CHHUMKOB B CTEPEOPEKMME Ha YHHBEPCAJIbHBIX
crepeonpubopax WM KommbioTepax. s NpUBA3KHM CHMMKOB CO3/1al0T Ha HUX CETh OMOPHBIX TOYEK
(OIO3HAKOB) M ONPEIEISIIOT X KOOPAMHATHI B HA3EMHON CUCTEME KOOpIUHAT.

[TpuMeHsIOT B citydae ChEMKU OOJIBIIMX TEPPUTOPUH, KOT/Ia OHA SKOHOMHYECKH BBIFOJHEW MO
CPaBHEHHUIO C JPYTUMHU METOJIaMU ChEMOK.

Kocmuueckas cpéMKa.

Beimonasiercs ¢ BeicoT oT 200 1o 1000 kM. Macmrra6st ot 1:100 000 go 1:10 000 000. Pa3zpemienue
ot 0,6 M 10 coTeH MeTpoB. IIpuMeHsieTcs MHOTO pa3HBIX CbEMOYHBIX CUCTEM U Pa3HbIE 30HBI CIIEKTpA.
HekoTopsie oprann3zanuu UCHOIb3YIOT T0BOJIBHO TOYHbIE KOCMUYECKHE CHUMKH C pa3pelieHrneM okoiio 1
MeTpa, uMermuecs B VIHTepHeTe NpPakTUYECKM Ha BCIO IOBEPXHOCTh 3eMid. Ajpec caiira:
maps.google.com.

7 Cbé€MKa TpEXMEPHBIM JIA3EPHBIM CKaHEPOM
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TpéxmepHblil Na3epHbIii CKaHep H3MeEpseT Bce 3 KOOPAMHATHI TOYEK BOKPYTI ceOs WM IO
BBIOpaHHOMY (PparMEeHTY C MOMOIIBI0 0e30TpakaTeIbHOr0 JalbHOMEpPA, KOTOPBIA MOBOpPAuMBAETCS MO
BEPTUKAIM U TOPU30HTAIM. BO3MOXEH BapuaHT Ha3eMHbIM W BO3AywHbIM. [Ipu chémke ¢ camoiéra
TpeOyroTCs u3MepeHus u cnyTHUKOBbIMU cucteMaMmu. [Ipuémuuku GPS (I'JTOHACC) nomkHBI OBITH Ha
camouiéTe U Ha 2-X ¥ 00Jiee OTMIOPHBIX MyHKTaX.

Cxkanep Cyrax 2500 umeeT clieIyronue XapakKTepUCTHKH:

- TATBHOCTH JI0 CKaHUpYyomiero oobekra 1,5-100 m;

- TOYHOCTb 4 MM;

- yroui noJisi 3penus (ropus. u Bept) 40°x40°:

- CKOpPOCTh CkaHupoBaHus okosi0 S000 Touek B CEKyHIY.

6.2 Marepnan isi NPaKTHYECKOl padoTbl Mo Teme: «JIEKTPOHHBIN
taxeomerp» MJIK 02.02 «JaekTpoHHBbIEe CcpeacTBa W METOAbI IeoJe3H4YecKHX
U3MepeHuiD»

TaxeomeTp — reoae3nyeckuii mpuoOOP I U3MEPEHUs PACCTOSTHUI

TaxeoMmeTp —  T€OJE3MYECKHM  MpuUOOp I HU3MEPEHHs  PACCTOSHUM,
TOPU30HTAIBHBIX YIJIOB, IPEBBIICHUH, PEIICHHS NHKEHEPHBIX 3a7a4.

[Io cyTtH, BIEKTPOHHBIM TaXEOMETP — CaMbIi PaCIpPOCTPAHEHHBIM I'€0JIE3UUECKUN
npuoop. DTO CBSI3aHO, MPEXKJIE BCETO C €r0 YHUBEPCATBLHOCTHIO. TaxeoMeTp UCTIOb3yeTcs
JUTSI BBIYUCJICHHS] KOOPJAMHAT U BBICOT TOYEK MECTHOCTH IpHU Tomorpaduueckoil chEMke
MECTHOCTH, MPU Pa30UBOYHBIX PabOTaX, BHIHOCE B HATYPY MPOCKTHBIX PEIICHUMN UT.M.

B 35IeKTpOHHBIX TaxeoMeTpax PACCTOSHUS U3MEPSAIOTCS MO BPEMEHU MTPOXOKICHUS
Jy4da Jlazepa OT OTpakaTessi U 00paTHO, a TaKkKe, B HEKOTOPBIX MOJEISAX, YTOUHSETCS IO
caury ¢a3. J[anbHOCTh M3MEPEHHSI 3aBUCUT OT TEXHUYECKUX BO3MOXHOCTEH MOJEIU
TaXeOMETpa, a TaKke OT MHOTMX BHEIIHUX I[apaMeTpoOB: TEMIEparypa, [aBJICHUE,
BJIQXXHOCTh W JAp. Jluama3zoH u3MepeHuss pacCTOSHUM TakK XK€ OT pexuma padoThl
TaxeoMeTpa: OTpaKaTeIbHBIM WM Oe30TpakaTenbHBIA. JIJIsi pexuma C oTpaxkaresneMm
(mpusmoit) — 10 5 kM (MpU HECKOJIBKUX MpHU3Max emié Jganbliie); s 0€30TpaxaTeTbHOTO
pexuma — a0 1,5 kM. Mogenu TaxeoMeTpoB, KOTOPbIE UMEIOT 0€30TpakaTeNIbHBIN PEXHM,
MOTYT U3MEPSTh PACCTOSIHHS MPAKTUYECKU 0 JF000i moBepxHOcTU. OIHAKO, CIEAYeT ¢
OCTOPOKHOCTBIO OTHOCHUTBCS K pe3yJibTaTaM HW3MEPEHHH, IPOBOJAMMBIM CKBO3b BETKH,
JICTBS, IOTOMY KaK HEU3BECTHO, OT YETO OTPA3UTCA JIyd, U, COOTBETCTBEHHO, PACCTOSIHUE
0 4Yero OH IMpoMepsieT. TOYHOCTh YIJTIOBBIX HM3MEPEHUU COBPEMEHHBIM TaXEOMETPOM
JIOCTUTAET OJIHOM yriaoBou cexkyH bl (0°00°01), paccTosHuil — 10 1 MMm.

B 3/1eKTPOHHO-ONITHYECKHUX TAaXECOMETPAX PACCTOSIHUSI U3MEPSIOTCS MO PA3HOCTH
(a3 ucmyckaemMoro v OTpaxxEHHOTO Jiyda ((pa3oBbIif METOT), @ TAXEOMETPHI, COOMpaeMbIC U3
OTJCJIBHBIX MOJYJICH, MO3BOJSIOT BHIOpPATh KOMIIOHEHThl MMEHHO T10J] KOHKPETHBIC
MIPUKJIAJIHBIC 33141, IOJTHOCTHIO UCKITFOUMB JIMIITHIOK (YHKIIMOHATBHOCTD.

ABTOMATHU3UPOBAHHBIE TaXCOMETPhl XOPOIIO 3apEKOMEHJOBaIu ceds IMpu
CKaHMPOBAaHWM B 3aJJaHHOM CEKTOpe OOJBIIOro KoJdudecTBa Touek ((acaaHoro
CKaHMPOBAHUS, a TAKXKE TIPU MOHUTOPE JehopMaIiim).

Knaccuduxkanusa raxeomerpos.

Ilo npumenenuro
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TexHuyecknue WM CTPOUTEIbHBIE TaXEOMETPbl — DJIEKTPOHHBIE TaXEOMETPhI st
CTPOMTENBCTBA C JAJbHOMEPOM [JIsl MPOBEACHUS TPAAULMOHHOW CHEMKH, C AUCIUIEEM U
OTCYTCTBUEM AJIUJIA]IBI.

OTanvuTeIbHbIE 0CO0EHHOCTH CTPOUTEIBLHBIX TAXEOMETPOB:

- TIPOMEpPHI JaTbHOMEPOM CKBO3b MPEMSATCTBUS (BETKU JEPEBbEB, CETKY paluIly U
T.J.);

- U3MEPEHUS IPOTUB COJHIIA (3aCBETKA);

- Haymuue Li-0n akkymyssTopa, OrpaHHYUBAIONIETO TEMIICPATYPHBIH JHANa30H
HCIIOJIb30BaHUS,

- OTCYTCTBHME BUHTA TUMOA, YTO HE MO3BOJISIET BHIMIOJIHITH U3MEPEHUS B JIBa MPUEMa;

- BBICOKas NMPOU3BOAUTENBHOCTH TpyAa (TeomonmutroM — 100 mukeToB / A€Hb H
taxeomeTp — 1000 mUKeTOB / ICHB).

Ilo koncmpykyuu.

MoayJbHbIe TaxeoMeTpbl — TaXEOMETPbI, KOTOPBIE COCTOST W3 OTIEIbHO
CKOHCTPYHUPOBAHHBIX 3JEMEHTOB (YIJIOMEPHBIX, JaJTbHOMEPHBIX, 3pUTEIBLHON TpPYOBHI,
KJIaBUATYPBI U MIPOIECCOPA)

NHTerpupoBaHHble TaxeOMeTPbl — TaXEOMETPbI, B KOTOPBIX BCE YCTPOMCTBa
(onTUYECKU TEOTOIUT, CBeTOAAIbHOMED U cucTeMa GPS 00beIMHEHbI B OJJUH MEXaHU3M ).

HenoBTopureibHble TaxeoMeTPbl — TaXE€OMETPHI, B KOTOPHIX JIMMOBI HArIyXo
3aKpEIUICHBI C MOACTAaBKOW M UMEIOT JIUIIb 3aKPENUTEIbHbIE BUHTHI JTMOO MPUCTIOCOOICHUS
JUTS1 TOBOPOTA U 3aKPEIICHUSI €T0 B PA3HBIX MOJIOKECHUSX.

Ilo npunyuny pabomeol.

Homorpamubie onTHYecKHE TaXEOMETPHI.

DJIEKTPOHHO-ONITHYECKHUE DJICKTPOHHBIC TaAXEOMETPHI JIJIsl T€0/I€3UYECKUX padoT C
M3MEHEHHEM TpajJlaliiy JIUMOA B COOTBETCTBUH C KJIACCOM MTPOBOJAUMBIX PadoT.

ABTOMATH3MPOBAHHbIE TaXxeOMeTPbl — TaXCOMETPhl C CEPBOMNPHUBOJAOM U
CUCTEMaMHU pPACIO3HABAHUs, 3aXBaTa, CICKEHHS 3a LEIbI0, YTO IO3BOJISIET BBIMOJHSITH
paboThI OJTHOMY COTPYIHUKY, TAPAHTUPYS JTOTOIHUTEIHHYIO TOUHOCTh H3MEPEHUH.

Borpocbl TOYHOCTH MpPOBENEHUSI Te0Ae3UYECKUX PabOT MMEIOT MPUHIUITHATIBHOE
3HauYCHUE, OO OHM OMPENEIISIOT YPOBEHb KQUeCTBA M HAJIEKHOCTh BHICTPOCHHBIX 3IaHUHN U
COOPY>KE€HUI, TOUHOCTh COCTABJICHHS 1 OOHOBJICHHSI KapT.

[Ipu oreHke HaAEKHOCTH W TOYHOCTU HM3MEPEHUMN TJIABHBIM SIBIISETCS BBHIOOD
COBEPIIIEHHON METOJUKH TEeO0JIe3UNYECKUX pabd0T W COOTBETCTBYIOIIUX NPUOOPOB U
000pyI0BaHUs, UCXO/s U3 3aJJaHHBIX TEXHOJIOTUUECKUX TPeOOBaHUI MPOEKTA U JOMYCKOB.

C pocTOM HayYHO-TEXHUYECKOTO MPOrpecca U TEXHUUECKOTO YPOBHSI CTPOUTENLCTBA
Pa3BUBAIMCH U COBEPIIIEHCTBOBAIMCH METOIUKHU U TTPUOOPHI JJIsl MPOBEACHUS HHKEHEPHO-
reojie3nueckux padot. Ecau 1o 1960 rr. pazsutue reoe3nueckoro npuoOpoCTpOSHUS 110
M0 MYTU COBEPIICHCTBOBAHUS TPAJAUIIMOHHOW TEXHOJIOTHH, B OCHOBE KOTOPOM JIexkKaau
(hu3uyecKre MPUHIIUIILI, pa3paboTaHHbIE, B OCHOBHOM, eII¢ B KoHIle XX B., TO pa3BuTue
MHKPODJIEKTPOHHUKHU, CTaBIIed CHUMBOJIOM XXBEKa, MOJOXKHWIO Hayajlo HOBOM 3IMOXHU
CPEIICTB U METOOB Ie0/Ie3NIECKUX padoT.

CoBpeMEeHHBIN T'e0/Ie3MYECKUil MPUOOP — ATO TPOIYKT BBICOKUX TEXHOJIOTHH,
00BEIUHSIONINI B ce0e TOCIeHUE TOCTHKEHHS SJICKTPOHUKHU, TOYHOW MEXAHHUKH, ONITUKH,
MaTEepUAJIOBEICHUSI U APYTUX HayK. A HMCHOJIb30BaHHE CITyTHUKOBOI HaBUTAIlUU CUCTEM
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GPS / I'monacc (B TOM 4YHCIIE M B IIEJIIX ICOIE3UH) — MOXKHO CUMTATh HOBBIM JOCTOSHUEM
UBUJIU3ALIMH, IPEUMYIIIECTBA KOTOPOTO B MOJHOM Mepe eI HEe OLEHEHBI.

Crnenyer OTMETHUTD, YTO BEAYIIKME TPOU3BOAUTENN CITYyTHUKOBBIX CUCTEM, HAIIPUMED,
Trimble wmm Magellan / Ashtech, paccmarpuBaioT 3JIEKTPOHHBIC TaxXxCOMETPhI Kak
reoJIe3MYEeCKUEe CHUCTEMbl BTOPHUYHOIO 3HAYEHHUS, 3aBEJOMO OTJaBasl MPEANOYTEHUs
CIIyTHUKOBBIM cucTeMaM peasibHOro BpeMeHu (RTK)kak nmepBocTeneHHbIM reo1e3u4eCKuM
cuctemMaMm. Tak, TMepBbI JJIEKTPOHHBIM Taxeomerp Gupmer Trimble, TTS 500,
nosiBUBIIMKCA B stHBape 1999 r., OopueHTHpOBaH Ipekae BCEro Ha IOJb30BaTEIEH
CIIYTHUKOBBIX T'e0jie3ndeckux cucteM 1rimble u mo 3ambiciny co3nareneii opueHTHpOBaH
OpeKJe BCEro IMpelHa3HAauYeH UCKIIOYUTENBbHO 7S JOMOJHEHUS BO3MOXHOCTEH
CIIyTHUKOBBIX CHCTEM W TIOJIb30BATENIEH CITyTHHUKOBBIX Teoae3ndeckux cucteM RTK.
Benymue mpousBoauTenH 3JEKTPOHHBIX TaxeoMeTpuueckux cucteM: Spektra Precision
(IIBerus / I'epmanms), Leica (Llseimapus), Sokkia, Topcon,Nikon, Pentax (Smonwus),
BbIycKatomue okoso 100 moxaenedt u MoaudUKaIMil SJIEKTPOHHBIX TaXEOMETPOB,
paccMaTpUBAIOT TMOCJEAHUE KaK TEOJE3UYECKHe CHUCTEMbl IEPBUYHOIO 3HAYCHMUS,
(GyHKIMOHATIBHBIE BO3MOXXHOCTH KOTOPBIX MOTYT JIOMOJIHSTBCS  BO3MOXKHOCTSIMHU
CIyTHHKOBBIX mpuéMHUKOB. B 1998 r. (Spektra Precision) BrnepBbie ObLIa IpeCcTaBICHA
COBMENIEHHAsI CHUCTEeMa, OOBEAMHSIONAs BO3MOXKHOCTH TaxeoOMETpa M CITyTHHUKOBOTO
npuéMunka. OCHOBa CUCTEMbI — MOJYJIBbHBIN 3JeKTpOHHBIN Taxeomerp Geodimeter 600,
OIMH W3 MOJyJied KOTOpPOrO — OJHOYACTOTHBIM CIYyTHUKOBBIN GPS-npuémHuK,
yCTaHaBIMBACMbI Ha MECTE JOMOJHUTEIBHONW KJIaBHATyphl. AHTCHHA YCTaHABINBACTCS
CBEpXY Ha TPAHCIIOPTUPOBOYHOU PYKOSITH.

JKécTkas KOHKYpeHIMS Ha MEXKIyHAapOIHOM DBIHKE JJIEKTPOHHBIX TaXEOMETPOB
0O0yCIIOBIMBAECT WX HEMPEPHIBHOE COBEPIICHCTBOBAHWE, 3aCTaBJSIET MPOU3BOAUTENCH
HaxoJIuTh Bc€ Oosiee 3(P(HEKTUBHOE pEIICHHE, YNPOIIaTh MPOLECCH H3MEPEHUN U
WCIIONIb30BaTh MaKCHMAaJbHO yIOOHBIE TMOJB30BATENbCKUE WHTEp(dENchl, co3naBaTh
WHTETPUPOBAHHBIE CHCTEMbI, KOMOMHUPYIOMIKE (DYHKIIMH KOMIIBIOTEPOB, TaXEOMETPOB,
CITyTHUKOBBIX MTPUEMHUKOB, HHEPIIUATBHBIX CUCTEM.

CoBpeMeHHbIE TaxeoOMETpPhl 3HAYUTENBHO PaA3UYaAlOTCd HE TOJBKO CBOWMMHU
TEXHUYECKUMU XapaKTEPUCTHUKAMU, KOHCTPYKTUBHBIMU OCOOCHHOCTSMH, HO U TMPEKIE
BCETO OpPHUEHTAIIMEW Ha KOHKPETHOTO TOJIb30BATENS WU OMNpeAeNéHHylo cdepy
npumeHeHus. [loaToMy TaxeoMeTpsl MOKHO KJIacCU(DUIIMPOBATH IO UX MPEeAHA3HAYCHUTIO
JUISL PEIICHHUST KOHKPETHBIX 3aj1ad. OnpenensronuM cCTaHOBUTCS (akTop dHPEKTHBHOCTH
MpUMEHEHUsT TpuOopa ISl pEIIeHWS KOHKPETHOrOo TUMa 3adad. Hampumep, mis
BBITIOJTHCHHSI TPATUITMOHHBIX pPabOT TO 3eMJICOTBOJAM JOCTaTOYHO HMETh IPOCTOU
MEXaHUYCCKUI TaxeoMeTp ¢ MHUHHMAJIbHBIM HAaOOpPOM BCTPOCHHBIX MporpamMm. B To ke
BpeMsa Juisi paboT MO H3BICKAHUSAM U CTPOUTEILCTBY aBTOMAarucrpaneil Haubosee
3¢ PeKTUBHBIM OyJIeT IPUMEHEHUE POOOTU3UPOBAHHOTO TaXEOMETPa, UMEIOIIETro (DYHKITUU
aBTOMATUYECKOTO CICKECHUS 332 OTpakaTejeM, KOHTPOJUIEP U MPOTPaMMBbI, TIO3BOJISIONINE
HE TOJIbKO paboTaTh C MPOEKTHBIMH JaHHBIMH, HO W BOCIPOM3BOJUTH TOJYYCHHBIC
PE3yNbTAaThl HEMTOCPEICTBEHHO B TI0JIE HA SKpaHe KOHTPOJUIEepa.

HecMoTpst Ha TO, 4TO 3HAUMTENbHAS YacThb O0BEMA M3MEPEHHM TaXxeoMETpOM HE
npesbimaer 500-1000 M, mepuoaMyYecKUe MPUXOIUTCS H3MEPATh 3HAYUTEIHLHO OoJiee
JUTMHHBIE paccTOosHUA. [103TOMY TydIuMu CEroHs SBISIOTCS JATbHOMEPHI ¢ TOYHOCTBIO
n3MepeHuid He Huxe 2 MM nipu aanbHoctr 3000 — 4000 M. DTu mapaMeTphl TOJIKHBI CTaTh
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CTaHAAPTHBIMU B OymymieM mjisi OOJNBIIMHCTBA TaXEOMETPOB. YBEIWYCHHE aTbHOCTU
U3MepeHui B yiiep0d TOYHOCTH U3MEPEHUN HelenecooopaszHo u HeaddexkturHo. Craenyer
OTMETUTH, YTO PsiA MIPOU3BOJUTEIEH SIBHO 3aBBIIIAIOT [MOKA3aTENN TAIbHOCTH, OTOBAPUBAs
0cOo0BIE€ yCIIOBUS MPO3PAUYHOCTH aTMocdephl, kak abcomtoTHas BuauMmocTs 40 kM. Hamo
UMETh BBHJly, YTO [IJIsi TOJB30BaTelid OMNpEJEJICHUE YCIOBUH COCTOSHUSA aTMochepbl
NpPaKTUYECKH HEBO3MOXkHO. Kpome Toro, mpu paboTe B TOPOJCKHX YCIOBUAX BIOJb
aBTOJOPOr  MPO3payHOCTh  aTMocdepbl  ObIBAET  3HAUMTEIBHO  CHUIKEHA  M3-3a
3ara3oBaHHOCTH aTMOCHEPHI.

B mnocnegHee BpeMs IIMPOKOE pACHpPOCTPAHEHHE TMOJIYUYUIIA TaXEOMETPhl C
JTATLHOMEPOM, MO3BOJISIONIMM H3MEPSTh PACCTOSIHUSI HEMOCPEACTBEHHO JO0 00BbekTa 0e3
oTpaxareind. Kak mpaBuiio, JambHOCTh Takux u3MepeHud He mpessimaer 100-150 M, a
TOYHOCTH JeXUT B npeaenax 10-20 mm. K HemocTaTtkaM JaHHBIX CUCTEM CIIEyEeT OTHECTH
3aBUCHUMOCTb TOYHOCTH M3MEPEHUN OT CBOMCTB OTPAXKAIOLIECH IOBEPXHOCTH OTCYTCTBHUE
HaAEKHON (PUKCAIIMU TOYKU U3MepeHus. TeM He MeHee ClelyeT 0KUAATh UX JTajbHEHIIero
COBEPUICHCTBOBAHUSI.

BaxxHO1 COCTaBIIAIONIEN 3JIEKTPOHHOIO TAXEOMETPA SIBISETCS MOAYJIb KOHTPOJLIEpa
— BCTPOEHHOTO WM BHeIHEro. [1o1 KOHTpOuIepoM MOHUMAIOT HE TI0JIEBOM KOMIIBIOTED /
BBIYMCIIUTENb, HO W MyJbT / KJIABUATypa YIOpaBJICHUS camuM TaxeomeTpoMm. OT ero
MIPOU3BOAUTEIILHOCTH, 00bEMa MaMATH, THUIA HKpPaHA, HAJUYMS U YUCIA BCTPOEHHBIX
porpamMm 3aBUCAT QYHKIIMOHATBHBIE BOBMOXXHOCTH TaxeoMeTpa. boJmbIMHCTBO Mojene
TaXEOMETPOB UMEIOT BCTPOEHHBIA KOHTPOJLIEP, YIPaBIAeMbId KilaBuatypou. KiiaBuarypa
MOXET ObITh HU(PPOBOM uiu andaBuTHO-IIU(pPoBON. HekoTopsie MoOJenn TaxeoMeTpoB
MMEIOT KJIaBHATYpbl ¢ 00eMX CTOPOH. UHCIO KJIaBHII KJIaBUATYPhl B CPEIHEM JICKUT B
npeaenax or 10 mo 30, B 3aBUCMMOCTH OT BO3MOXKHOCTEH TaxeomeTpa. KmaBuartypa ¢
MHUHUMAJbHBIM YHUCJIOM KIIABUII, KaXKJas M3 KOTOPhIX MHOTO(YHKIIMOHAJIbHA, OYEHb
Heya00Ha 1 Head(PeKTUBHA.

Cob6upaemast nHGOpMaIIHs 3aMMCHIBAETCS HA BCTPOCHHYIO MUKPOCXEMY; B TUAIa30H
uHpopmaruu 50 ThIC. TOUEK.

[IporpammHuoe obecriedeHune peaeT OOIBIIMHCTBO 3a7a4 HETOCPEICTBEHHO B TOJIE,
MO3BOJISIET BECTH TPEXMEPHYIO 06a3y ChbEMOUHBIX JIaHHBIX, CTO JAET BO3MOXKHOCThH CTPOUTH
udpoByI0 MOJEbh penbeda U 0ToOpakaTh €€ B BUIEC TOPU3OHTAJCH, CTPOUTH pa3pesbl,
cedeHwusi, mpouiH, peniaTh 3aJja4l KOOPAMHATHOM reOMETPUU U MHOTOE Jpyroe. OOMeH ¢
MIEPCOHAIILHBIM KOMITBIOTEPOM, IKCIIOPT / UMMOPT GaitioB obecrednBaroT 3PPeKTUBHOCTD
Pa3OMBOYHBIX PabOT MO 3apaHee MOATOTOBICHHBIM MTPOCKTAM.
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Bun taxeomerpa TOPCON GPT-3000
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Sxpan IOPUICHTRNHOTO KDY

Faisew AR roaNO-e A

NoawemH it BHT BHOLIHBTO MITENUA

Paavem ANA rOACORMMIMNA K
MOCN8a0BaTaNEHOMY NOPTY

Ccrosanie perepa
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_______ fﬁll _“____.irh_ 4 x
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1. O6bexTuB 2. 3epkaino 3. Usmyuarens Track 4. Otpaxkarens 5. 3epkanbHas npu3ma 6. Cencop ced ¢
HoJb MyHKTOM 7. CeTka Huteit 8. Okynsap 9. 'nma3 nHaGmronatens

B coorBercTBUHM ¢ 'OCT P 51774-2001

Tun Kiace OO6nacTe npUMEHEHUs Jonycrumas
TaxeoMmeTpa TaxeoMeTpa CKIl yrna 1
IPUEMOM

Ta2 Tounsiit [Mpuknagnas Teonme3us, W3MEpeHHE YrioB, | 2"
paccTOSIHUN B Ie0JIe3NYECKUX CeTIX

Tas Tounbli N3mepenue yrimoB u  paccTtossHHi B | 5"
T'€0/Ie3MUECKUX CETAX CTYIICHUS

Ta20 TEXHUYECKUN W3mepenue yrmoB wu  paccrosHuii B | 20"
CbEMOYHBIX  ceTsax.  Tomorpaduyeckas
chémMka Macmraba 1:10000 m xpymHee.
W3bickarenbckue, 3eMJIeYCTPOUTENbHbIE U
KagacTpoBble  paboThl.  ['eomesnueckwuii
KOHTPOJIb B CTPOUTEIHCTBE
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6.3 Jlekuusa Ha Temy: «['MC-texnomormm» MJ/IK 02.03 «Kaprorpaduueckoe
yepueHune»

HeobxoaumocTtsb OMEepPaTUBHOIO penieHus MHOTOYHUCJICHHBIX
HApOJHOXO3SIMCTBEHHBIX 3a7ad C UCIHOJIb30BAaHUEM KapTOrpauueckux MaTepHalioB
TpeOyeT BHEpEHUs B KapTorpaduyeckoe MpOru3BOJACTBO HOBOM TEXHUKHU U TEXHOJIOTH.

TpanuiroHHbIE METO/IBI CO3/IaHUs KapTorpaduyecKux Mpou3BeIeHUN, OCHOBAHHbIE
HA PYyYHOM TpyJE€ U TPOU3BOACTBEHHOM OIIBITE KapTorpada, BO MHOTOM IMEpecTaju
OTBEUYaTh COBpEeMEHHBIM TpeOoBaHUsM. OHHM HE B MOJHON Mepe 00eCIeYNBAIOT PEIICHUE
MOCTaBJICHHBIX Tepe]] Kaprorpadueid 3agay, a UMEHHO: COBPEMEHHBIM JIu3aiiH,
KaueCTBEHHOE KPacOYHOE HM3JIaHUE, OMEPATUBHOCTh HM3TOTOBJICHHUS KapTOrpaduueckoro
MPOM3BEICHNUS, KOMIIAKTHOE XpaHEeHHE KapTorpaduueckoil nHGOpMaIuu, ee MOCTOSHHOE
orepaTUBHOE OOHOBJIGHHWE, MHOTOKPAaTHOE UCHOJb30BaHue U T. 1. K Tomy ke
TPaJAUIIMOHHAS] TEXHOJOTHS COCTABJICHUS KAPT SIBISIETCS TPYJIOEMKHUM TEXHOJIOTHUYECKUM
MpOIIECCOM UM  XapaKTepusyercs OOJIbIIMMU TpyJ03aTpaTaMu, YTO 3HAYUTEIHHO
YBEJIMUUBACT CPOKU M CTOMMOCTH BBIIIOJIHEHHSI Pa0bOT MO CO3JaHUI0 KapTOrpadUuyecKux
[IPOU3BEICHUM.

CoBpeMeHHass  kaptorpadusi IMIUPOKO  HMCIOJB3YeT pe3yJbTaThl  Pa3BUTHUS
MH()OPMATUKU, BBIYMCIUTEIBHBIX YCTPOMCTB U COBEPIICHCTBYETCS BMECTE C HHUMH.
NMeHHO Ha CThIKE TpagulIMOHHOW Kaprorpaduu, WHGOPMAIIMOHHBIX TEXHOJOTHUIA,
KOMITBIOTEPHOU TpadUKu BO3HWKIIA aBTOMAaTHU3WpOBaHHas Kaprtorpadus. Kak HaydyHas u
MpaKTHYecKasl JAMCIUIUINHA, OHA OXBAaThIBAET BECh KOMIUIEKC PadOT MO CO3AAHHUIO U
WCIIONIb30BAaHUIO  KapTOrpaUueckux  MPOU3BENCHUI HA  OCHOBE  DJICKTPOHHBIX
BBIYMCIIMTEILHBIX MAITUH U TEXHHYECKUX YCTPONCTB.

[lossBUBLINCH oA o0lMM  Ha3BaHUEM «uHdpoBas Kaprorpadus,
aBTOMAaTHU3MpPOBaHHAs KapTorpadus Hauaga pa3BUBATHCS B HAMPABICHUH MPEOOpPa30BaHMUS
o0pa3HO-3HaKOBOM (aHaoroBoi) MHpopMaluu kapt B 1udpoByo hopmy. MimeHHO 3TOT
npouecc cnoco0cTBoBal (popMaIn3alMi KapTorpapuueckoro n300paxxeHusi, UTO CIYKUT
HEOOXOJAMMBIM yCIIOBMEM ero BBoja B OBM wu aBTOMartusmpoBaHHOW 0OpabOTKH.
[udpoBbie KapThl HapsSAy C TPAJUIMOHHBIMU MaTepUallaMUd CIY>KaT HCTOYHHUKOM
uH(dOpMAaIUU JJI1 KOMITBIOTEPHOTO COCTaBIICHUS KapTorpauuecKux Mpon3BeICHUN.

Brenpenue HOBBIX TEXHOJOTUN B KapTorpapuyeckoe MpOU3BOJICTBO HA BCEX ATamax
CO3/7IaHUsI KapT MO3BOJIAET 3HAYUTEIBHO COKPATUTH MPOU3BOJCTBEHHBIN IIUKII, IOBBICUTD
3¢ (PEeKTUBHOCTH MPOU3BOACTBA U KAYECTBO CO3/1aBa€MOM KapTorpauueckoil NpoayKIHH.

B cwiy Takux TeHACHIMA ¥ TIOT BIMSTHUEM HH(POPMAITMOHHBIX TEXHOJIOTHIA POAMIACH
HOBas 00J1aCTh KapTOrpaduIecKoil HAyKH U IPOU3BOCTBA — KOMITBIOTEpHAs KapTorpadus,
0asupylomascs Ha COBPEMEHHBIX OBICTPOJCHCTBYIOMINX KOMITBIOTEPAX U JP. TEXHUUECKUX
cpeacTBax o0paboTku Tpaduueckoi wuHOpMaAMM, a TaKKe Ha MCIOJIb30BAHUU
COOTBETCTBYIOIIETO MIPOTPaMMHOTO 00ECTICUeHUSI.

[IpuMeHeHrne TMEepCOHANBHBIX KOMIIBIOTEPOB OKa3allo PEBOJIOLMOHU3UPYIOLIEe
BIIMSIHUE Ha KapTorpaduyeckoe Mpou3BoACTBO. IlosBHIach BO3MOXKHOCTh 00OpabaThIBATh
Oomnpiie 00beMbl MHGOPMAIIMM B WHTEPAKTUBHOM PEXKHME, MOJTydaTh KauyeCTBEHHOE
M300paKEeHHEe, MOJITOBPEMEHHO XpaHUTh WHGOPMAIMI0 HA MAIIMHHBIX HOCUTESIX,
MHOTOKPAaTHO HCIIOJIb30BaTh €€ IS COCTaBJICHUS KapT pa3HOOOpa3HOW TEeMaTWKH, a
[JIaBHOE — UCKJIIOYNUTh MHOTHE PYTHHHBIE PY4YHBIC M JOoporocrosiue (oTorpadudeckue
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OpOLECChl MO CO3[aHUI0 KapTorpauueckoro wu3o0pakeHus (Hampumep, IMyTeM
00BbEIMHEHUSI COCTABJICHUS U MOATOTOBKH KapT K U3JaHUIO B OJMH MPOIECC).

[lossBUuMCh  HOBBIE BUIBI  KapTorpaguyeckux npousBeaeHuil. Hapsny c
TPaJAUIIMOHHBIMU KapTaMUd M aTjacaMd Ha OYMaKHOMW OCHOBE CTaJld CO37aBaThCs
AJIEKTPOHHBIE MYJIbTUMEIUNHBIE KapTOoTrpaduuecKue Mpou3BeICHUs, BUPTYaIbHbIE MOACIIN
UL pa3MeleHus B TiiobanbHOM cetu MHTepHET. DTO CTano BO3MOMXKHBIM B CBSI3U C
pPa3BUTHEM  TEIEKOMMYHHKAIIMOHHBIX  TEXHOJIOTHM,  KOTOpbIE€  MPEJOCTABWIU
HEOTpaHMYEHHBbIE BO3MOXKHOCTH JIOCTyIa K TJI00albHBIM HH(POPMAIIMOHHBIM pecypcam
nocpeactBoM cetn MutepHer. [ToMumMo KOMMYHHKAaTUBHBIX (PyHKuIMHA riobanpHas CeTb
CTaJla WUrpaTh TaKKE POJIb MHTEPAKTUBHOI'O MOCPEIHUMKA B CO3JAHMM KapT Pa3Iu4yHON
TEMATHKHU. Bo3nukio HaIlpaBJICHUE, MOJIy4YHBIIIEE Ha3BaHUE UHTEPHET-
KapTorpadupoBaHue, OJHOM U3 OCHOBHBIX 3a/ady KOTOPOTO SBIISETCS HHTEPAKTUBHOE
CO3J]aHUE KapT HAa OCHOBE Moay4yeHHON B CeTn nH(popManuu, a TakK)Ke UX KOMITBIOTEPHBIN
JU3aiiH U BO3MOXKHOCTH pa3menieHus (myonukanuu) B CeTu.

OnHOBPEMEHHO C 3TUM KapTorpaduyeckue IMPOU3BEACHUS pa3MEIlaloTcs U Ha
KOMITaKT-TUCKaX, MPEJCTaBIsisi co00M HHU(PPOBBIE KapThl U aTiachl, MYJIbTUMEIUITHBIC
MPOJIYKThI, KapTorpaduueckue aHUMAaIuu, BUPTyalIbHbIE MOJEIU, T€OMH(POPMAIMOHHBIC
CUCTEMBI.

Hanuume TEXHUYECKHX CpPEICTB U TpaduyecKUX MporpaMM, MO3BOJISIOLINX
OCYIIECTBIATh (OpPMHUpPOBAHUE JIIOOBIX TIpa@UUECKUX H300paXEHUM, CYIIECTBEHHO
obJieryaet padoTy kapTorpada Ha Bcex 3Tanax co3aaHus KapTel. BaxkHeiliei 3agaueit npu
ATOM OCTAETCs YUET CIeHU(PUKN TOCTPOEHUS KapTOrpapuuecKoro n300paxeHus, Co31aHue
KOTOPOT0 TpeOyeT 3HaHMsI 3aKOHOB KapTorpaduu.

ABTOMAaTH3UpPOBaHHAS KapTOrpadus paccMaTpUBAETCsI B OCHOBHOM B JIBYX ACMEKTaX:

. Texnuueckass kapTorpadusi aKIEHTUPYET BHUMAHUE HAa METOAMKE CO3AaHMS
KapTorpauueckoro M300pa)X€HUsI C HCIOJIb30BAHMEM TEXHUYECKUX CPEICTB U
nporpaMMHoro  obecnedenus. Ilpy  >TOM  HEOOXOAMMO  3HaTh  Ha3HAuYEHUE
KapTorpaduueckoro MPOU3BENCHUS, €ro TEeMaTHKy, crnenuduky Kaprorpahupyemon
TEPPUTOPHUH, CIIOCOOBI JaTbHEHUILEro UCIIOJIb30BAHUS KapThl, IPHUEMbI pabOThI C HEW, T. €.
MMETH TMOJTHOE TIPEICTABICHHUE O TeorparuecKoil COCTaBISIONMEH Oy IyIIe KapThl.

. st reorpaduueckoit kaprorpadun 0osiee 3HAYUMBI TIPOLIECCHI MOTYYSHUS
uH(OpMaIMU C KapThl, HCCIENOBAHUN MO KapTaMm, TOTJa KaK TEXHUYECKHUE MPHUEMbI
co3faHusl KapTorpaduyeckoro M300pakKeHUs W OpraHU3alMH TMMOUCKa WH(POpMAIUU HE
SBIISIIOTCS TPHUOPUTETHBIMH.

B cBoto ouepenp, nporecchl aBTOMaTU3ALMK B Teorpapuyeckoil kaptorpaduu aexar
B 00JIaCTU HHTEPECOB TE€OMH(POPMALMOHHOTO KapTorpapupoBaHHs — OTPaCIH
Kaprorpaduu, 3aHMMaIONICCs aBTOMAaTU3UPOBAHHBIM COCTaBJIEHUEM U HCIOJIb30BAHUEM
KapT Kak Mozeneid reocucreM Ha ocHoBe ['MC-texnonoruii u 0a3 reorpaduyueckux
(reoIoru4ecKux, KOJIOrMYeCKUX, COUUATbHO-?KOHOMUYECKHX U JIp.) U KapTorpaduuecKux
JAHHBIX U 3HAHUU.

OCHOBHBIE 3Tallbl U MPOLECCHl ABTOMATU3UPOBAHHOIO CO3JJaHUS KapT

1. PacTpoBoe 1 BeKTOpHOE IpecTaBiIeHe nHHopMaLuu

PacTtpoBoe u3o0paxkeHre mpeacTaBiseT co0oi Habop mukcenei (picture element —
AJIEMEHT PHUCYHKA). DTO CaMblii MUHUMAIbHBIA W OCHOBHOM DJEMEHT H300paKeHUS,
dbopMUpyeMOTro Ha SKpaHE MOHMTOpAa WIM INMpU Nedyatd. YeMm MIIOTHEE pacioiokKeHbI
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MUKCENIN, TeM OoJiee KaueCTBEHHOE M300paKeHUE co3laeTcss Ha d3kpaHe. [lmoTHOCTh
NUKCesel n3mepsiercs B eIMHuIax, Ha3biBaeMbIX dpi (dotsperinch — komuyecTBO TOUeK Ha
moriM). OHa MCTONB3YETCS I XapaKTEPUCTUKU Pa3MEPOB PACTPOBOIO M300paKEHUS C
yKa3aHUEM IUPUHBI U BBICOTHI. [Ipr 3TOM KOJMYECTBO TOUEK, (POPMUPYIOLIUX PUCYHOK, HE
3aBUCHUT OT pa3peniaronieii CiocCOOHOCTH YCTPOMUCTBA BBIBOIA (IKpaHA MOHUTOPA, TPUHTEPA
U Ap.). A Tpu yBelIWYEeHUH MaciuTaba M300pa)KeHUsT CTAaHOBUTCA 3aMETHOM Mo3amyHas
CTPYKTypa pUCYHKA.

bonee BBICOKMM KauyecTBOM W HWHBIM NpHHOHUINOM (QopMupoBaHus oOJagacT
BEKTOpHasi Tpaduka, WHOTJa Ha3zbiBaeMas OOBEKTHO-OPHUEHTUPOBAHHOW. IJTO METOJ
MOCTPOCHUS H300paKeHUN, B KOTOPOM HCIOIB3YIOTCSI MaTEMaTHUECKUE OMUCAHUS IS
OTpeeICHNS TIOJIOKCHHUSI, ITTMHBI ¥ HAIIPABJICHUS BBIBOJIUMBIX TUHUN. [Ipu 3TOM 00BEKTHI
dbopMupyroTcs U3 Habopa BEKTOPOB (JIMHUI ), KOTOPHIE MOXKHO PEIaKTUPOBATb.

B BekTopHO# rpaduke maxxe cambie CJIOKHBIE pUCYHKHA MOTYT OBITh CO3IaHbI 32 CUET
KOMOUMHAIMK NpOoCTEeHIINX TpadUuecKUX 3JIEMEHTOB, BbIUEPUYMBAEMBIX Ha JKpaHe. IDTO
CBOMCTBO BEKTOpPHOW TpadUKd HCIOJIB3YETCS B  KOMIBIOTEPHOM  IOCTPOCHUU
KapTorpaduueckoro H300pakeHUs, KOTOPOE TaKKe TMPEeJCTaBIsSeTCs KoMOWHaIen
AJIEMEHTApHBIX Tpaduueckux (GUryp: OKpPY>KHOCTH, KBajpara, TPEyroJibHHKa, OTpe3Ka
(JiuHUN).

2. ®opmanuzaus KapTorpadhuyeckoro u300pakeHus

ABTOMaTU3UpOBaHHAasT 00pabOTKa JaHHBIX TpeOyeT uX QopMaau3anuu, T.€.
OmucaHusi 0OBEKTOB C TMOMOIIBIO (DOPMATBLHOTO SI3bIKA, BCE 3HAYEHHUS KOTOPOTO YETKO
OTIpE/ICTICHBI U HE TOMYCKAIOT KaKUX-TMOO ABYCMBICIICHHOCTEH.

dopmanu3oBaTh KapTorpaduyueckyro HWH(OOpPMAIUI0O MOXHO TyTEM ITOCTPOCHUS
KapTorpauueckoro H300paKeHUs Ha OCHOBE €ro HMEepapXW4YecKOro OIMHCAaHUS W3
KOHEYHOTO Habopa 3JIEMEHTapHBIX CHMBOJIOB, YTO, KpPOME TOTO, O00ECIEUMBACT JOTHKY
nocTpoeHuss  u3o0paxeHus.  Takoe  H300pak€HHWE  MOXKET  XpAaHUThCS B
aBTOMATU3UPOBAHHBIX OaHKaX KapTOrpapUUYEeCKUX NAHHBIX U MOYKET OBITh MOABEPTHYTO
coJiepKaTeIbHOMY aHAJIU3Y U TIOUCKY, MTOCKOJIbKY CTPOUTCS Ha MPUHIUINAX YHUPUKAIIUN U
CTaHJApTU3AIlMM YCJIOBHBIX O00O3HAUEHUN, a TakKe OJHO3HAYHOTO COOTBETCTBUS
rpaguuecKkoro n300paKeHUs CMBICJIOBOMY COJIEPYKaHUIO OTOOPakaeMoro 0ObEKTa.

Kaprorpaduueckoe n3o0pakeHre MOKHO MPEJICTABUTh B BUJIE HAOOpa MPOCTEUIITUX
T€OMETPUYECKUX CHMBOJIOB (KOHCTPYKTHBHBIX JIEMEHTOB) C Pa3IUYHBIMU MapaMeTpaMu
(pucyHKOM, pa3MepoM, IIBETOM, TEKCTypoi). W3 KOHCTPYKTHUBHBIX 3JIEMEHTOB
dbopMupyeTcs CIIOBaph HA OCHOBE UX TOMOJOTHUU M CTPYKTYPHI C OTOOpaKEHUEM HEPaAPXUU
M300pa3uTEIbHBIX CPENICTB.

Ha ocHoBe cioBapss KOHCTPYKTHBHBIX 3JIEMEHTOB W TMOHSATHHHO-COJEPKATCILHON
KJIacCU(UKAIIMOHHON MOJEIN 00BEKTOB pa3padaThiBalOT CUCTEMY YCJIOBHBIX 0003HAUCHUM
s r000T0  dJeMEHTa  COACp)KaHUSl — KapThl, OTBEYANOIIYI0  TpeOOBaHHIM
aBTOMATHU3UPOBAaHHOW 0OpabOTKM M300paKeHUs, €ro OJTOBPEMEHHOTO XpaHEHUs W
MHOTOKPAaTHOTO OIEPAaTUBHOTO WCIIOJIb30BAaHUSI TPU COCTABJICHHHM KapT pPa3HBIX
MacmTaboB, TEPPUTOPUATBHOTO OXBaTa M TEMATHKH.

3. IIBeTOBBIC MOACIH

B xommbroTepHo# kaptorpaduu, Tak k€ Kak U B KOMIIBIOTEpHOU Tpaduke, mpu
CO37IaHUH, PEAAKTUPOBAHUHM W BBIBOJIC M300paKEHUU OJTHOM M3 CaMbIX BAXKHBIX 3aj]1a4
apisieTcsi pabora ¢ 1uBeToM. J[Is ero TOYHOrO KOJMYECTBEHHOTO OMHCAHUS B
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KOMITBIOTEPHBIX CHUCTEMAaX MCIOJIB3YIOT CTaHAAPTU3UPOBAHHBIEC MTU(PPOBHIE BHIPAKCHUS —
0coOble YHUBEPCAIbHBIEC «SI3bIKM» 1[BETA, KOTOPhIE HA3bIBAIOT I[BETOBBIMU MOJEISIMU HIIU
CHUCTEMaMU LBETOBBIX KOOpAMHAT. B HacTosimiee BpeMsl HE CYIIECTBYET TaKOW MOJENH,
KOTOpas Morjia Obl MepeaaTh BCe LBETa U OTTEHKH, PA3IMUUMbIE YEJIOBEUECKUM TJIA30M.
Pa3Hbie TexHMYECKHE YCTPOWCTBA MO-Pa3HOMY BOCHPOHU3BOJAT IIBETHBIE HM300paKeHMUS,
NOCKOJIbKY HCIIOJB3YIOT Pa3JIMYHbIE CUCTEMbI KOAupoBaHusd LBeTa. OINHO M TO XK€
U300paKEHUE KapThl MOXKET MO-pa3HOMY BBIMVISACTh B BUJE TUPAXKHOTO OTTHUCKA, MPU
BBIBOJIE HA MPUHTEPE U HA SKPAHE KOMITBIOTEPA.

CymiecTByeT MHOXKECTBO IIBETOBBIX MOJICTICH M MX MOAU(MUKAINN, OTIUIAOITIXCS
[0 IPUHLMIAM OIKMCAHUA IBETOBOrO MpocTtpaHcTBa. Ho Bce OHM mpuHAIEKAT K OZHOMY
U3 TpeX THUMOB: TMEPUEHNIHUOHHbIE (IO BOCHPUSTHIO), AIJAUTHUBHBIC (ClaratelibHble —
OCHOBAaHHBIC HA CJIOKEHUU) M CYOTpaKTHBHBIC (BBIYMTATCIIBHBIE — OCHOBAaHHBIE Ha
BBIYUTAHUM). Y CTPOMCTBO BCEX MOJIENIEH OCHOBAaHO Ha HCIOJIB30BAHUU OMPEACIICHHBIX
0a30BbIX KOMIIOHEHTOB, CJIaralollliX KOHKPETHBIH IIBET, HApUMEp IIBETOBOI'O TOHA,
HACBIIIEHHOCTHU (YUCTOTHI), IPKOCTH, OCBEIIEHHOCTH (CBETJIOTHI), IIBETHOCTH H JIp.

[lepuenuroOHHBIE MOJEIM OINKCBHIBAIOT BECH JMAIIa30H LBETOB, BOCIIPMHUMAEMBIX
YEJOBEUECKUM TIJ1a30M, YTO SBJISIETCSI OCHOBOW JUIsl JM3aWHEPOB, XYJOKHUKOB,
dotorpadoB. B HacTosIiee BpeMst 3TH MOJIETU MOJIYYHJIA HanOOJIbIIIEe pacpOCTPaHEHUE,
MOCKOJIBKY MX JHMarna3oH IBETONEpeayll HaMHOTO OOJIbIIE, YeM MOXKET BOCIPOM3BECTH
CKaHep, MOHUTOP, MPUHTEP WIH (POTOIKCIIOHUPYIOIIEE YCTPOUCTBO BHIBOIA HA TIJICHKY.

Tak, mid CKaHEpPOB, MOHUTOPOB W JAPYTHUX JJIEKTPOHHBIX YCTPOMCTB, B KOTOPBIX
BOCIIPOU3BEJCHHUE [IBETA OCHOBAHO HA MPOMYCKAHWUHU WJIW MOTJIONIEHUH LIBETA, 4 HE HA €0
OTPaXE€HHUH, UCIIOJIB3YIOTCS aJIUTUBHBIC IBETOBBIE MOJEIU. B HUX 1IBETa Fr€HEPUPYIOTCS
CJI0KEHHEM COCTABJISIFOIIUX CBETOBBIX TOTOKOB.

ECTeCTBEHHBIM «A3BIKOM» YKA3aHHBIX YCTPOMCTB CIIXKHUT LBeTOBas Moaenb RGB,
OCHOBaHHas Ha cMmenieHuu kpacHoro (Red), 3enenoro (Green) u cunero (Blue) nisetos.

[Ipn mnedatu wu300pakeHHs] HA TPUHTEPAX W B TOJUTPAPUU  HCTOIB3YIOTCS
CyOTpaKkTUBHBIC IIBETOBBIEC MOJIENIM, OCHOBAHHbIC HA BRIUUTAHUU YACTH CIIEKTPa U3 OOIIETO
majiaroIiero jgyda ceera. Eciu u3 6eoro msera BHIYECTh OAWH U3 OCHOBHBIX 11BeTOB RGB,
TO MOJIYYUTCA TONOJHUTENBHBIN UBET. ECIM BBIUECTh KPAaCHBIN, TO OCTABIIUECS 3€JICHBIA U
CUHUH IIBeTa JaAyT TOJyOOM, €CIM BbIUYECTh 3€JIEHBIM, TO KPacHBIM W CHUHHUHA JaayT
IIyPITyPHBIM LIBET, a €CJIA BBIYECTh CHHUM, TO KPACHBIN U 3€JIE€HBIN JaIyT KEIThIM LIBET.

Cmech T0o1y00T0, MypIypHOTO M JKEJITOTO I[BETOB B PABHBIX KOJUYECTBAX JOJKHA
JlaBaTh HEWUTpPAJIbHBIE CEpbIE TOHA; IMPH MAKCHUMAJbHOW SIPKOCTH IIBETOB JOJDKEH
MOJIy4aThCsl YEPHbIM LBET (IOMOJHUTENbHBIA K OenoMy B Moaenu RGB). Opnako npu
MeYaTy MOoJydaeTcsl TPsI3HO-KOPUYHEBBINA 1IBET, YTO OOYCJIOBJICHO HAJIMYKMEM MpUMECeH B
Kpacsmux MUurMenTax kpacok. [loatomy niis oOpazoBanus 60Jiee YETKUX U TITYOOKHUX TOHOB
Mozaeinbs CMY ponosHsieTcst uepHbiM 11BeToM (blacK). Takast mongens HaszbiBaeTcss CMYK,
Y IMEHHO OHa SIBJISIETCS OCHOBOM Moiurpaduu.

[[BeToBbIE MOIENM CHOCOOHBI BOCIPOU3BECTH MIUIIHOHBI OTTeHKOB. Ho B
rpa@uueckux MporpaMMax, MCIOJB3YyeMBIX JUIS CO3MaHUs H  PEJAKTUPOBAHUSA
M300paKEHHM, UMEIOTCSI OTPAaHWYCHHBIE HA0OPHI TOTOBBIX IIBETOB, KOTOPHIC HA3BIBAIOTCS
LBETOBBIMU NAJIUTPAMHU.

Texaudeckoe oOecrieueHne MPOIeCCOB CO3/IaHUsT KapT

CoBepIICHCTBOBAHUE TEXHOJOTUU CO3JaHUsI KapTOrpadUuecKux MPOU3BEICHUM
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CBSI3aHO C Pa3BUTUEM HCIOJIB3YEMbIX ISl 3TUX LIeJIed TeXHUYeCKuX ycTpoicTB. K Takum
YCTPOMCTBAM  OTHOCSITCS. ~ CKaHEphl, IEPCOHAJIbHBIE  KOMIIBIOTEpPHI,  MPUHTEPHI,
dboToHaOOpHBIE aBTOMAThl U JPYrHE€ CpPEIACTBA, OOECIEUMBAIONIME BBOJA JAHHBIX,
(dbopMHUpOBaHUE U PEIAKTUPOBAHHE KApTOTpadUuecKoro M300pakeHUsl, BU3YaTU3alMIO U
noJmrpaguueckoe BOCIPOU3BEICHHE KapTOrpapruuecKux Mpou3BeICHUN.

COOTBETCTBEHHO OCHOBHBIM ATalaM CO3/IaHUsI KapThl BCE TEXHUUECKHE YCTPONUCTBA
MO>KHO Pa3eIUTh Ha TPU IPYIIIbI: YCTPOICTBA BBOJA, 00paOOTKU M BbIBOAA UH(POPMAIIUH.

1. BBog nHpOpManmu B KOMIBIOTEP OCYIIECTBISICTCS YCTPOUCTBAMU BBOA TAHHBIX.
Oto pusnueckue ycrpoiicTBa mis odecrederuss OBM (B oomem ciayyae u [1K B wactHOCTH)
Kak 00pabaThiBaeMbIMH JAaHHBIMU, TAK ¥ KOMaHJaMH, YKa3bIBAIOIUMU CIOc00 00paboOTKH.
JI1s1 pa3IMyHBIX TUMIOB MAILIUH 3TH YCTPOUCTBA MOTYT OBITh Pa3HBIMU: MATHUTHBIC JICHTHI,
KOMIAKT-JIUCKHU, TUCKEThI, MArHUTOONITUYECKUE NUCKU, KJIABUATYPa, MBIIIb, TpaduuecKuit
MIaHmer, aurutaisep (mudposarens), ckaHep W 1p. OCHOBHBIM YCTPOHCTBOM BBOJA
uHbopMaluu sBIsETCA KilaBuatypa. JlyOnaupyromuyM © JOMOJHSIONUM YCTPOWCTBOM
SBJISIETCS] MBI — MAHUITYJISITOP 711 BBOJAa MH(GOPMAIIMK B KOMIIBIOTED U YIIPABICHUS.

B Hacrosiiee Bpemsi Bce OoJibliiee paclpOCTPAaHEHUE U MOMYJISPHOCTH MOJTYYaroT
MOPTATUBHBIC HOCUTETU HMH(OpMAIUU — (UIdII-HAKOMUTEIN — yCTPONCTBA MaMSTH IS
MHOTOKPATHOM 3alUCH U XpaHEHUs] HHGOPMALIHH.

OcoObIi uHTEpEeC UIsi Kaprorpaduu mpelcTaBiseT aurutansep (uudposarens) —
YCTPONCTBO BBOJA C PYYHBIM 00BOAOM H300pakeHus. OH UCTIONIB3YeTCs A OIU(POBKU
KOHTYPHOIO WJIA TOYEYHOIO KapTOrpauyeckoro H300pakeHUs IyTeM €ro OOBOAKU
BPYUYHYIO C MOMOIIbIO BU3Kpa. Takol crocod 3amucH SIBISETCS AOBOJBHO TPYIOEMKHUM,
MIOATOMY MCIIOJIb30BATh €T0 11e71ecC000pa3HO B CiIydae BBOJA HEOOIBIIOT0 00beMa TaHHBIX.
[Ipu 3TOM H300pakeHHE Ha 3KpaHE KOMIBIOTEpA NPEJCTABISAECTCA B BEKTOPHOM BHJIE
JIOMaHOW JMHUEH, €CIIM CUUTHIBACTCA JMHEHHBIN OOBEKT, U TOUKOM, €Cclu (PUKCHpPYETCs
TOYEYHBIN OOBEKT.

Jpyrum ycTpoHCTBOM JUisl BBOJIa KOHTYPHBIX M300paK€HUH SBIISETCS TpaduuecKuii
riaHmeT (udpoBoN MIIAHIIET) — MJIOCKUN MPSIMOYTOJIBHUK U3 IJIACTUKA C DJIEKTPOHHOU
HAYMHKOM I10JT TOBEPXHOCTHIO. MICIIOIb3yeTCs B COUETAaHUU C KOOPJAUHATHBIM YCTPOHUCTBOM
(MBIIIBIO, CBETOBBIM TIEPOM M T. JI.) JUISI BHITIOJHEHUS WHKEHEPHBIX U KOHCTPYKTOPCKUX
paboT, a Takke JJIS CO3JaHUsl PUCYHKOB U paboThl ¢ HUMHU. Vcmonb3oBaHue mepa jaaer
0O0JIBIIIE BO3BMOXKHOCTEH IJIsl YIPABJICHUS BPYUYHYIO, TTIO3TOMY HAallOMHHAET PUCOBAHUE OT
PYKHU U MIPEANOYUTAETCS XyI0KHUKAMU-U3aiiHepaMu. MOXKET C yCIIEXOM HCIIOIb30BaThCA
B XYy/I0’)KECTBEHHOM JU3aiiHe KapTOrpaduyecKuX Mponu3BEICHUN.

HaunbGonee ynoOHBIM B HMCHOJB30BaHUM SABISIETCS YCTPOWCTBO aBTOMATHYECKOTO
BBOJIa B KOMIbIOTEp rpaduueckoil W TEKCTOBOM HHQopMaiuu — ckaHep (yCTpoHCTBO
aBTOMATHYECKOT0 MpeoOpa3zoBaHus U300pakKeHUN U3 aHAIOrOBOM B IM(POBYIO hopMYy).

B pe3synpTaTe CKaHMpPOBAaHUSA CO3/1a€TCA pPaCTPOBOE H300pa)kKeHUE, KOTOPOE
HYXJaeTCs B JaJbHEHIIIEH BEKTOPU3AINH, T.€. IEPEBOIE PACTPOBOM (hOPMBI B BEKTOPHYIO,
MMOCKOJIBKY PacTpoBOe HM300pakeHHe 00amaeT HU3KUM rpaduyecKUM KadueCTBOM M HE
YIOBIIETBOPSIET HEOOXOIMMBIM TPEOOBAHUAM MOTUTPA()UUIECKOTO BOCIIPOU3BEICHUS. TeM
HE MEHEe AaBTOMATHYECKUH crmocod BBOJAa KapTOorpaduueckoro M300pakeHus
MPEANOYTUTENBHEE, T.K. TPOU3BOJUTCS B CAUTAHHBIC MUHYTHI.

2. Tlocne BBOjA mMHGOPMAIMK B KOMITBIOTEP HAUYWHAETCA €€ 00paboTKa, KOTopas
3aKJIFOYACTCS B BBIMOJHEHUW ONPENETECHHBIX NEUCTBHM MO MPeoOpa3oBaHUIO JAHHBIX,
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BBEJICHHBIX B KoMIbIOTEp. [Ipu 3TOM mpeobpa3oBaHre OCYIIECTBIAECTCS B COOTBETCTBHUH C
TpeboBaHusIMU TOTpeOuTensi. OOpadoTKa MOXKET 3aKIIYaTbCsli B CO3JIAHUU TEKCTa,
rpadguueckoro n300pakeHusl, B TOM YUCIIE U KapTOorpaduyecKoro, MOJAEIMPOBAHUN KaKOT0O-
nu6o mpoiiecca u T. 1.

OOpaboTKa JaHHBIX BBIMOJHSAETCS MPOIIECCOPOM, a €€ Pe3yJbTaThl BBIBOJIATCS Ha
SKpaH MOHHMTOpA, Ha BHEIIHWE 3allOMUHAIOLIIME YCTPOWCTBA, HA MNPHUHTEP WIIHU
3aIMCHIBAIOTCS HA JKECTKUM JUCK [JI1 XPaHEHWS B KOMIIBIOTEPE M JaJbHEUIIEro
HCIIOJIb30BAHUS.

3. YcrpoiicTBa BbIBO/IA MPEJHA3HAYEHBI IS TOIYYEHUS TBEPABIX KOIUK Ha Oymare,
IUICHKE W JIPYTUX MaTepuaibHBIX HOCHUTENSX pPE3yJIbTaTOB PabOThl KOMIIBIOTEpA HIIU
O0TOOpaXKeHMsI, 3aMUCH SJCKTPOHHBIX BEPCHM TaKMX KOMUN Ha JMCKETaX, )KECTKOM WIIH
KOMITAKT-IMUCKE, MATHUTHOM JIEHTE, IUCIUIEE, HA3bIBAEMBIX MATKOW Komueu. K OCHOBHBIM
YCTPOMCTBAM BBIBOJA H300paKEHHUS W TEKCTa OTHOCSTCS MOHHUTODPBI, NPHHTEPHI,
rpadornocTpOUTENH, MIIOTTEPHI - 3TO YEPTEHKHBIE aBTOMATHI, MPE0Opa3yoIue MUPPOBYIO
uH(popMalnio, noctynarouyto u3 9BM, B rpapuueckyro popmy.

OCHOBHBIE 3TaIlbl KOMIIBIOTEPHOTO CO3JaHUs KapT

OCHOBY aBTOMATH3MpPOBAHHOIO IMPOU3BOJCTBA KapTOrpadUyecKoil NpOoIyKIuH, a
TaKXe reonH(pOpMalMOHHbBIX CUCTEM COCTaBIIIOT aBTOMATU3UPOBAHHbIC
kaprorpaduueckue cucrembl (AKC), mpencraBistoniye KOMIUIEKC TEXHUYECKHX,
MpPOTPaMMHBIX W HWH(DOPMAIMOHHBIX CPENICTB, TMpEeJHA3HAYEHHBIN U1 CO3JaHus,
OOHOBJIEHUSI M UCHOJIb30BaHUs KapT. JleiicTByromme u paspabateiBacmbie AKC
pazuyaroTcs MO CBOEW CTPYKTYpE, CBOMCTBaM, LEJIEBOMY HA3HAYEHWIO, MOIIHOCTH,
BEJIOMCTBEHHON NPUHAJIEKHOCTH, HO BCE OHU MMEIOT B CBOEM COCTaBE PsiJl MOJICUCTEM,
BAKHEUIIMMU M3 KOTOPBIX SBISIOTCS MOJICHCTEMBI BBOJA, OOpaOOTKM H BBIBOJA
uH(popmanuu.

Nudopmanmonnsim simpom AKC sBnsiercs O6aHk HUGPOBBIX KapTorpaduyeckux
JAHHBIX, COCTOSIINN U3 YIIOPSTOUYCHHBIX TEMAaTHYECKUX MACCUBOB IIU(PPOBON HHPOpMALIUU
(6a3 maHHBIX) U CPEACTB MX (POPMUPOBAHUS, YIPABJICHUS, JOCTYNa K HUM, T. €. CUCTEM
yrnpaBiieHus 6a3aMu JaHHbBIX.

B coorBercTBuM co cBouM HazHaueHHneM AKC pemaroT Tpu OCHOBHBIE 3a/ayd,
SABJISIFOLIUECS] TIOCJIEN0BATEIBHBIMU 3TallaMUd KOMIIBIOTEPHOIO CO3JaHUS KapThl: BBOJ
uHdopmaruu, o0paboTka U BHIBOJ H300paKEHUSI.

Kak u B TpagumumoHHoW kaprorpaduu, Npolecc co3AaHusi KapThl HAYMHACTCS C
pPEAaKUMOHHO-TIOATOTOBUTEIBHOIO 3Tana, KOTOPbIA BKIKOYAET cOOp KapTorpaduyeckux,
ChEMOUYHO-T€OJE3NYECKUX, JUTEPATYPHBIX, CTATUCTUUYECKUX U JPYTrUX MaTEpHaIOB,
pa3pabOTKy pEeNaKIIMOHHBIX YKa3zaHWil. J[Ji1 KOMIBIOTEPHBIX TEXHOJIOTHUW XapaKTepPHO
no0aBlIeHHE HOBBIX CHENU(UYECKHX [MPOLECCOB: MOATOTOBKA MaTepUaloB s
CKaHMPOBaHUA WK IUPPOBaHUS; pa3pabOTKa MAKETOB JIJIsl COCTaBJICHUSI HA KOMITBIOTEPE;
M3TOTOBJICHUE WJIU JI0paboTKa UMeEroIecs i poBoil KapThl, cOCTaBlIeHHe, 0OPMIICHUE
M TMOJArOTOBKA K W3JIaHUI0 OpUTMHAlIa KapThl Ha DJKpPaHE KOMIIBIOTEPA; BBIBOJI
LIBETOJEJICHHBIX I03UTHBOB.

[Ipomtecc  koMIbIOTEpHOW  00pabOTKM  KapTorpaduueckoro  M300paKEeHHS
OCYLIECTBJISIETCS CPEACTBAMU M3AATEIBCKUX CUCTEM, BKIIFOUAOIINX KOMIUIEKC aIapaTHbIX
Y TIPOTPaMMHBIX CPEACTB Ha 0a3e MepCOHATBHBIX KOMIIBIOTEPOB.

Ha sTom »Tame mpou3BOAUTCS cOCTaBiieHUE, OPOPMIIEHHE M MOJITOTOBKA KapThl K
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u3nanuio. [Ipyu 3ToM HCHoaB3yeTcs 1Ba BApUAHTA TEXHOJIOTUU.

[lepBblii  BapuaHT mOpeaycMaTpUBAET BEKTOPU3ALMIO  PACTPOBOM  OCHOBHI,
MOJIYYEHHOW CKaHUPOBAHUEM MCXOIHOTO KapTorpaduueckoro Marepuaia Ha 3Tane BBOJa
HH(pOpMAIUH, B OJHOM U3 IporpaMM rpaduueckoro au3aiina (Hampumep, Adobe Illustrator,
Macromedia Free Hand, Corel Draw) B MHTEpakTHBHOM (JIHAIOTOBOM) PEKHME, KOIJa
Omeparop JaeT KOMAaHJIbI, a COOTBETCTBYIOIIAs MPOrpaMMa BBIMOJHSAET HUX B PEKUME
peanbHOro BpeMeHu. JlJjist 3Toro mocie CKaHUPOBAHUS U MpeABapUTENbHON 00pabOTKU B
nporpamme Adobe Photoshop (MacmrabupoBanue, moBopoT, 00paboTka hriIbTpamu u ap.)
pacTpoBoe H300pakKeHHE «IepedpachiBacTCs» B OJMH W3 BEKTOPHBIX PEIAKTOPOB, TIE
MPOU3BOJUTCS IOCTPOCHUE KApTOrpaPuuecKoro n300paKeHMs Mo JIEMEHTaM COJEP>KaHusl.

dopmupoBaHue H300paKEHUS B BEKTOPHOM (opMaTe OCYIIECTBISETCS IyTeM
py4YHOI 00BOAKHM (OOPHCOBKH) pACTPOBOM TOITIOKKH (JTMHEHHBIX M IUTONIATHBIX 0OBEKTOB)
WM TIOCTPOEHUS BHEMACIITAOHBIX YCJIOBHBIX 3HAKOB TOYEYHBIX OOBEKTOB C MOMOUIBIO
UHCTPYMEHTApUs IPOrPAMMBI.

CocraBieHue TpoU3BOJIUTCS B IIBETAX M3JAHUS IO CJIOSIM, Ha KaXKJIOM U3 KOTOPBIX
pacroJiaraeTcsi OJMH DJEMEHT COJAepXaHus KapThl (Tuiuporpadus, MyTH COOOIICHHS,
HAcCeJICHHBIC MYyHKTHI U Jp.) WIK €ro 4acTh. KoJW4YecTBO ClI0eB B KaKJOM KOHKPETHOM
cllydae  OIpeAeNsieTcsl  CIOXKHOCThIO  KapTorpaduueckoro  uzoOpaxkeHus.  [lpu
HEOOXOJMMOCTH HEKOTOPBhIE DJIEMEHThl COJACpP)KAaHWS OJIHOM TPYIIBl MOTYT OBITh
pa3MeIleHbl Ha HECKOJIbKUX ciosix. H-p, mpu moctpoenuu ruaporpaduu Ha OJWH CIIOU
MOTyT OBITH TIOMEIIEHBI pEKH, a Ha JApyrod — o3epa. Takoe pacnpenencHue
KapTorpaduueckoro n300pakeHus Mo CJIOSIM MO3BOJISIET POU3BOJUTH €0 PETAKTUPOBAHKE
Ha J000H CTaJuu KOMIBIOTEPHOTO COCTABJICHHUS KapTbl, U3MEHSAThH MOPSIJAOK HAJIOXKEHUS
CIOEB Jpyr Ha Jpyra, OTKJIOYaTh ciaod U T.Ja. OZHOBPEMEHHO MNPOU3BOIATCS
peAaKTUPOBAHUE, FEHEPANTN3ALU U KOPPEKTYpa U300PAKEHHUS.

B pe3synpTaTe KOMIBIOTEPHOW OOpaOOTKM KapTOrpauueckoro M300pa’keHus B
3aBUCUMOCTH OT II€JIEBOTO Ha3HAUYCHMS CO3/1aeTCs JIMOO TeMaTH4ecKas KapTa, Tubo kapra-
OCHOBa, KOTOPYIO MOXHO JIOJTOBPEMEHHO XpaHWUTh, OMNEPATUBHO OOHOBJIATH U
MHOTOKpPATHO HCMOJIb30BaTh JIS CO3[IaHUSI CEPUU TEMAaTUUYECKUX KapT, ariacoB. Kaprt-
OCHOB MOKET OBITh CO3/IJaHO HECKOJIBKO C PA3JIMYHON CTEICHBIO HATPY3KH JUIsl KapT pa3HBIX
MacTaboB U TEMATUKH, H-P COIIMAIbHO-DKOHOMHYECKUX U KapT MPUPOJIHI.

[loctpoenne  BHEMAcCIITaOHBIX  YCJIOBHBIX  3HAKOB  TOYEYHBIX  OOBEKTOB
OCYIIECTBJISIETCS. C TOMOIIBI0 MHCTPYMEHTapusi TPOrpaMMbl BEKTOpHOU rpaduku. B
MpollecCe TMOCTPOEHUS YCIOBHBIE 3HAKHU MOTYT MHOTOKPAaTHO PEIAKTUPOBATHCS C
M3MEHEHUEM DPa3MEpOB, PUCYHKA 3HAKA, TOJILIMHBI M I[BETa KOHTYpa, LIBETa 3aJIMBKH,
TEKCTYphl. 3 MOCTPOEHHBIX YCIOBHBIX 3HAKOB MOTYT OBITh CO3JaHbl OMONIMOTEKH MJis
MHOTOKPAaTHOT'O UCIOJIb30BAHUS [IPU COCTABIICHUH PA3JIMYHBIX KapT.

[Tocne 3aBepieHUsI COCTABUTENILCKUX U OGOPMUTEIBCKUX PadOT MPOU3BOAMUTCS
KOppeKTypa MO0 MPUHTEPHBIX pacreyaToK KapThl, TMO0 N300pakeHUs HEMOCPEACTBEHHO
Ha DKpaHE KOMIIBIOTEpA, €ro OKOHYaTeNbHas J0paboTKa W TMOJATOTOBKA K BBIBOTY
ITO3UTHUBOB.

JpyruM BapuaHTOM CcO3[aHUsl KapThl M TOATOTOBKM €€ K HW3JaHUIO SIBIISETCS
WCIIOJIb30BAaHWE B M3ATEIIbCKOM CHCTEME YXKE€ TOTOBOM ITM(GPOBOM KapThI-OCHOBBHI B
BEKTOPHOM dhopmare, MOJITOTOBJIEHHOM B I'NC-nipunoxeHusx, crucTemMax
aBTOMATH3UPOBAHHOTO MPOEKTHUPOBAHUS WM Ha JAWruraiizepax. B stom ciywae
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MCKITFOYAETCS TPOIECC CKAaHUPOBaHMs KapTorpaduyeckoro mMaTepuana Ha dTare BBOAA H
00paboTKa pacTpOBOM OCHOBBI, a JIMIIb OCYIIECTBIAETCS PEAAKTUPOBAHHE BEKTOPHOIO
n300pakeHus, oOpMIICHHE U MOATOTOBKA KapThl K W3/IaHUIO CPEJICTBAMH HACTOJIbHBIX
U3JIaTEIbCKUX CcHCTeM. [Ipu STOM MNPOU3BOAUTCS CriaXMBaHUE JIOMAHBIX JIMHUM,
oopMIIeHUE BCEX DJIEMEHTOB KapThl B COOTBETCTBUU C TMPUHATHIMU YCIOBHBIMU
0003HaYEHUSAMHU, pa3MeIleHrEe HAITUCEH, 3apaMoUHoe OPOpMIICHHUE U T. 1.

OpraHu3alliOHHO  MHBIM  cllocoOoM  (OpMHpPOBaHUA  KapTOrpaduueckoro
M300paKeHUsI HA DHKpPAaHE KOMIIbIOTEpa SBJISIETCS CO3JaHME KapT B  paMKax
reonH(pOpManMOHHOTO KapTorpadupoBaHus ¢ ucnois3oBanreMm [ MC-npumoxennii. Ero
CyTh COCTaBJISIET WH(OpMaAIMOHHO-KapTOrpauueckoe MOACTUPOBaHHE TeocHcTeM. B
COOTBETCTBUM C TPHUHITBIMA  KJIAaCCU(UKANMSIMHU  BBIACIAIOT BUIABI W THIIBI
KaprorpadupoBanus (HampuMmep, COMHAIBHO-IYKOHOMHUYECKOE, OSKOJOTUYECKOE WIIH
WHBEHTAPU3AIMOHHOE, OIICHOYHOE TeoMH(OPMAIIMOHHOE KapTorpadupoBaHue U T. 1.).
Co3nanHble TakuM 00pa3oM KapTorpaduyeckue MPOU3BEICHUS Pa3IUYHOW TEMaTUKHU
MpeAHa3HAYEHBl ISl OpraHu3allid YIPABJICHUS TEPPUTOpPUEH, NPUHATHS pEIICHUNH U
Hay4YHBIX HCCIIEJOBaHUM, IOCKOJIbKY 00Ja1al0T JUHAMUYHOCTHIO, OIEPATUBHOCTHIO,
MHOTOBApUAHTHOCTBIO U COCTABJISIOT OCHOBY JIF000M reomH(GOpMAIIMIOHHON CUCTEMBI.

['eoundopmarnmonHoe kaprorpadupoBaHue OCYHIECTBISET aBTOMATU3MPOBAHHOE
COCTaBJICHHE, a TaKXe HCrHojb3oBaHue kapt Ha ocHoBe [MC-texnonoruit u 06a3
reorpaduyeckux U Kaprorpaduyeckux AaHHBIX U 3HaHui. [Ipu 3TOoM KapTorpaduyeckue
MPOM3BEICHUS MOTYT OBITh SJCKTPOHHBIMH (MHTEPAKTUBHBIMU, aHUMAIMOHHBIMH,
WHTEpPHET-KapTaMH MW aTjlacaMd, BHUPTYaJIbHBIMH — TPEXMEPHBIMH KOMITHIOTEPHBIMH
MOJIEISIMU U JIP.) U TPAIULIIMOHHBIMU (Ha OyMa>KHOW OCHOBE).

Ha »srame BbIBoga Kaprorpaduueckoe H300paKeHUE MPOXOJHUT  CTAUIO
BU3yaJIU3allly, T. €. MpeoOpa3zoBanus U3 HUPPOBOIl GOPMBI B aHATOTOBYIO.

[lepBoHauanbHasi BU3yalIU3allusl OCYIIECTBISIETCS YKE B MPOIECCE MHTEPAKTUBHOMN
00paboTKN M300paKeHUS Ha JKpaHEe MOHUTOpA. B kadecTBe MPOMEKYTOUHOTO BBIBOJA
MOTYT OBITh TIOJIYY€HBl TPUHTEPHBIC WM IUIOTTEPHBbIE KOMUU ISl TMPOU3BOJCTBA
OKOHYATEIbHON KOPPEKTYPHI KapTOrpaduuecKoro u300pa>keHus, MOCTPOESHHOTO Ha SKpaHe
MOHUTOPA.

Kpome Toro, BEIBO KapTOorpaduaecKkoro u300paxeHus 3 KOMITbIOTEpa MOXKET OBITh
OCyIIeCTBJIEH B 1M(poBOM BUJIE HA MAaIlMHHbIE HOCUTENW (MArHUTHBIE U
Marautoontuyeckue nucku, CD-ROM, wmarHuTHbIE JI€HTHI) M XPaHUThCA B OaHKE
KapTorpauueckux JaHHBIX I TOCJIEAYIOIIEr0O MHOTOKPAaTHOTO UCIIOJIb30BaHUS B
HAyYHBIX M MPAKTHYCCKUX ETIAX.

[{udpoBast u PACKTPOHHAS BEPCHH KapThI MO3BOJISIOT B JAIbHEHUIIIEM OOHOBIIATH H
Mepen3aBaTh €€ NPU MHHHMAJIBHBIX 3aTpaTaXx CpPEJACTB W BPEMEHH, MHOTOKPATHO
WCIIOJB30BaTh JIJISI COCTABJICHUS TEMAaTUUYECKUX KapT, OYyKJIETOB, aTjiacOB, B TOM YHCIIC
AJIICKTPOHHBIX.

3aKTIOYUTENBHBIM TANlOM PadOT MO CO3/IAaHUIO KapThI SIBJISETCS IBeToAeNeHrne. Ha
ATOM 3Tare BHIBOJ KapTOTpaduuecKoro n300pakeHus: OCYIIECTBIsAETCS Ha (HOTOHAOOPHBIC
aBTOMATHI C IEJIBI0 U3TOTOBIICHUS IIBETOICTIEHHBIX (OTOPOPM JIJIs MOCIeAYIONIEH edaTu
THUpaXka KapThl.
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