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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 mpodeccronansHoro Moayis (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 y4ye0HOH AMCHMILVIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CHENUATHCTOB
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 MMOATOTOBKH CHEIMAIMCTOB 1Mo HampasiaeHuto 21.02.08 «[Ipuknagnas reoaesus» (6a3oBoi
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 ocBoeHHH 0OydaromuMucs TpodhecCHOHATHLHOTO
MOJIYJIS TPOBOASATCS yueOHas U MPOU3BOACTBEHHAS ITPAKTHKA MO MPOoUITIO ClieuanbHOCTH. B pe3ynbpraTe
ocBoerus [IM 02 oOydaromyecs ITOJKHBI OBIQJETh PSIOM COOTBETCTBYIOIIMX TMPO(ECCHOHATBHBIX
kommneteniui (11K):

- HCIOJIb30BaTh COBPEMEHHBIE TEXHOJIOTUU TOJIYYEHHs II0JIEBOM TOoHorpado-reoe3nyeckon
uHpopManuu Juis  KaprorpadupoBaHUsS TEPPUTOPUU CTPaHbl U OOHOBIEHHUS CYIIECTBYIOIIETO
KapTorpaguueckoro (GhoH/a, BKIIt0Yasi reONH(POPMAIIMOHHBIE U A9POKOCMUYECKHE TEXHOIOTHH;

-BBIMIOJIHATH TIOJIEBBIE U KaMepalbHble PA0OTHI MO TOMOrpapUUecKMM ChEMKaM MECTHOCTH,
OOHOBJICHHIO U CO3/IaHUIO0 OPUTHHAIIOB TONOTpadUUECKUX IJIAHOB U KapT B rpadudeckoM U nudpoBom
BUJIE;

-MCII0JIb30BaTh KOMIIBIOTEPHBIE M CIYTHUKOBBIE TEXHOJOTMHM JUIsl AaBTOMATHU3allMM IOJIEBBIX
U3MEpPEHUl U CO3JaHusl OPUTHHANIOB TOMOrpa)UuecKux IIAHOB, OCBAaMBAaTh WHHOBAIMOHHBIE 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 CbeMOK U KaMepaaIbHOMY O(hOPMIIEHUIO OPUTHHAJIOB TONOTPaQUUECKUX TUIaHOB.

1.3 Heau 1 3272494 MOAYJIS - TPeOOBaHMS K Pe3yJbTaTaM OCBOEHUsI MOTYJIf

C 11enbi0 OBJIAICHUS YKa3aHHBIM BHJIOM MPOQPECCHOHATBHOMN JEITETFHOCTH M COOTBETCTBYIOIIHMHI
npodecCHOHANBHBIME KOMIIETEHIIMSAMU O0ydJalomUuics B XO0JIe OCBOCHHUS MPO(eccCHOHAIbHOTO MOTYIs
TOJDKEH:

HMeTh MPAKTHYECKHUI ONBIT:

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

- 00paboTke pa3HOPOAHOW TOmOrpaduueckol W Kaprorpaduueckoi WHGOPMAIMHU IS TIENIeH
COCTaBJICHUS K OOHOBIICHUS TONMOTPaPUUECKHUX TUIAHOB U KapT.

YMeETh:

- BBITIOJTHATH KAPTOMETPUUYECKUE ONPEICTICHHS Ha KapTax;

- ONpECACIIATh 3JICMCHTBIL MaTEMAaTHYECKON OCHOBEI Tonorpacbnqecm/lx IIJIAaHOB U KapT,

- BBITIOJTHSATH TeHEPAIU3alluIO PU COCTaBICHUH TOMOTpadUIeCKUX MIAaHOB U KapT,

- BBIIIOJIHATH Tonorpa(bmlecxne CBbEMKH,

- ACIIOJIb30BATh ANIEKTPOHHBIE METOABI U3MEPEHHI MTPH TONOTPAPUUECKUX ChEMKAX;



- C03/1aBaTh OPUTHHAJIBI TONOrPaUIECKUX IJIAHOB M KapT B rpa)uueckoM U IIUPPOBOM BHUJIE.

3HATh:

- MaTEMaTHYECKYIO OCHOBY TONOTPaPHUECKUX TUIAHOB U KapT;

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

- OCHOBBI IPOCKTHPOBAHUS, CO3/JaHHUS U OOHOBJIEHHUS TONOrpaUUIECKUX IJIAHOB U KapT;

- COBPEMCHHBIC TEXHOJIOTHH U METO/IbI TOIOTPAPHUECKUX ChEMOK;

-TpeOOBaHUsl  KapTOrpadUpoBaHHUS TEPPUTOPUM U  HPOCKTHPOBAHUS  CTPOUTENBCTBA K
TOMorpaguUECKUM MaTepraliam;

- TIPUHIMIBI Pa0OTHI M YCTPOHCTBO I'eOJE3MUECKUX AIICKTPOHHBIX HM3MEPUTEIBHBIX IMPUOOPOB U
CHCTEM;

- BO3MOXXHOCTH KOMITBIOTEPHBIX W CITyTHUKOBBIX TEXHOJOTHM JJIsi aBTOMATH3alMU IIOJIEBBIX
W3MEPEHUH W CO3/IaHUsl OPUTMHAIIOB TONMOTpadUYecKUX IUIAHOB, OCBAHMBATh MHHOBAIIMOHHBIC METOJIBI
tTonorpaduueckux pador;

-IPHEMBbI  cOOpa, CHUCTEMATH3allMk W aHaiIM3a Tonorpado-reoe3nvecKoil WHQPOpMauu  JUIs
pa3paboTKu MPOEKTOB ChEMOYHBIX PaboT;

-TpeOOBaHUsI TEXHHUYECKUX PErJIAMEHTOB W HMHCTPYKIMI MO BBIMOJHEHHIO TOMOTPapHUSCKUX
CBhEMOK M KaMepaJbHOMY O(OPMIICHHIO OPUTHHAIOB TONOTPaUIECKUX IJIAHOB.

KosimdyecTBO 4acoB Ha OCBOEHHE MTPOrpaMMbI MPO(HECCHOHATBHOTO MOTYJIS:

Bcero — 995 yacos, B TOM 4HCIE:

MaKCHUMaJIbHOW y4eOHOU Harpy3ku oOydarorierocs — 723 yaca, BKJIFOYas:

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

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

y4eOHOI 1 IPOM3BOJICTBEHHOM MPAKTUKK — 272 yaca, BKIo4ast KoHcynbranuu 20 4acoB.

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 opopmieHuss UX pe3yapTaToBy, B ToM uncie npodeccunoHanbubMu (I1IK) n o6mumu (OK)
KOMIICTCHITHSIMH:

Koxa HaumeHoBaHue pe3yJibTaTa 00yueHHs

K 2.1 Hcnonp30BaTh COBpEMEHHBIE TEXHOJIOTHUH TTOJIYIeHUS TT0JIEBOM Tomorpado-
reoJie3nyeckoi nHopmaluu 1 KapTorpa@upoBaHUs TEPPUTOPUH CTPAHBI U
OOHOBJICHHS CYIIECTBYIOIIETO KapTorpaduieckoro Gpoxaa, BKItOUas
reonH(GOPMAaIIOHHBIEC U @DPOKOCMUYECKHE TEXHOJIOTHH.

K 2.2. BoinonHATE mosieBble U KaMepalibHble pabOThI IO TONOTrpaPUUECKUM ChEeMKaM
MECTHOCTH, HUBEJIMPOBAHUIO TPACCHI U TUIOIIAKH, OOHOBJIEHUIO U CO3/1aHUI0
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 TOHOFpaq)I/ILICCKI/IX pa60T.

IIK 2.4. ColupaTth, CHCTEMaTU3UPOBATh U aHATH3UPOBATH TOMOTPAO-T€0Ie3UIECKYIO
nH(pOpMAIINIO JUI pa3pabOTKU MPOEKTOB ChEMOUYHBIX PadoT.
IIK 2.5. Co06mronaTh TpeOOBaHUS TEXHUYECKUX PETIAMEHTOB U MHCTPYKIIHH 110

BBITOJIHEHHUIO TOMOrpaprUECKUX ChEMOK M KaMepaIbHOMY 0(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 3aJ1a4, OLIEHUBATh UX 3((HEKTUBHOCTH 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 BBIMOTHEHUS TPOPECCHOHATBHBIX 3aj1a4, MPO(HEeCCHOHAIBHOTO 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, TOTPEOUTEINISIMHU.

OK 7 Bpatb Ha ce0s1 OTBETCTBEHHOCTH 32 pabOTy YWICHOB KOMAH/IbI (TOTYMHEHHBIX ),
pe3ysbTaT BBIIOJHEHMS 3aJaHUH

OK 8 CaMOCTOATEIHHO OMPECIIATh 3a/1a4u MPO(PECCHOHABHOTO ¥ TUYHOCTHOTO
pa3sBUTHSL, 3aHUMATHCS CAMOOOPA30BaHUEM, OCO3HAHHO IIJIAHUPOBATh MOBBILICHNE
KBaJTH(HUKALINY.

OK9 OpueHTHPOBATHCS B YCIOBUAX YaCTOW CMEHBI TEXHOJIOTUH B MPO(hecCHOHAIBHOM

JACATCIIbHOCTH




2 CTPYKTYPA U COAEP KAHUE TPOPECCUOHAJIBHOT'O MOAYJIA

2.1 TemaTnyecknii muian npogecCHOHATBLHOTO MOIYJIsI

Kox  mpod. | HammeHoBaHme Bcero Ob6s3aTenpHas aymutopHast | CamoctoarenpHas | Koncympramuu | Yuebnas | IIpounsBoacTBeHHAS
KOMITCTEHIINH | pa3/iesioB 9acoB yueOHas Harpyska | pabora NPaKTHKa, | IPaKTHKA (o
npodeccuoHansHoro | (maxc. 00yJaromerocs 00yJaromerocs 4acoB npoduiro
MOYJIst yuebHas Bcero B 14 |B Tu.|Bcero |B T.4. CICIUATLHOCTH )
Ha2pysKa U | 9acoB JIEKII. IpakT. | 9acoB | KypcoBas
NPAKmMuKu) 3aHSATHS | 3aHATHS pabora
1 2 3 4 5 6 7 8 9 10 11
MK 2.1 — 2.5 | TexHonoruu 270 180 92 88 74 - 16 - -
Tonorpadguyeckux
CBEMOK
K 2.1 -2.5 | DnekTpoHHBIE 244 164 92 72 64 - 16 - -
CpeacTBa W METOJbI
re0Ae3NIECKUX
M3MEepeHHi
K 2.1-2.5 | Kaprorpaduueckoe 209 132 66 66 67 - 10 - -
YepueHue
[MpoussoactBenHast | 152 36 216
U yueOHast
npakTuka (1o
npo¢uIo
CITCIIHATLHOCTH),
4acoB
Bcero 875 476 250 226 205 - 62 36 216




2.2 Coaepxanue o0yyeHus1 0 NPo¢ecCHOHATBLHOMY MOAYJIIO

HaumenoBanue pa3jieiioB
npogeccuoHAJIbLHOT0 MOYJISA
(ITM), MesKIM CHUIIMHAPHBIX

KypcoB (MJIK) u tem

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE
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 TexHoJioruu
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
MaTEeMaTHYECKOM M T'€0/Ie3MYECKON OCHOBAM, COCTaBY, COJCPKAHUIO, CO3aHUIO
(0OHOBJIEHUIO), MIPEACTABICHUIO, 0OPMIICHUIO, OTOOPAKEHUIO U TPUMEHEHUIO
TornorpapuuecKux KapT U miaHoB. Ha3HaueHune U BUIIbI CHEMOK.

TpeboBaHHsI K TOYHOCTH ChEMOK W COJCpPYKAHHWIO TUIAHOB. [ ocymapcTBeHHas
reoje3udyeckas OcHoBa. [eonmesuueckue cetu crymeHus. CbeModHOE
000CHOBaHUE

16

2 TaxeomeTpHYeCcKasi CbeMKa

TeononuTHbIe M TaxeoMeTpuueckue xoapl. HazHauenune xonos. Opranusanus,
MIPOU3BOJICTBO PAaOOT M KOHTPOJIb U3MEPEHUH, IPUBSI3KA XOJI0B K ITYHKTaM
rocyJapCTBEHHOI reojiesndeckoit cetn. KamepanbHas 00paboTka pe3ynbTaToB
noJieBbIX u3MepeHuil. [lonesble 1 kamepaabHble PaOOTHI IPU MPOU3BOJCTBE
TaxeoMeTpuueckoil cbeMkH. KonTpons. CocraBnenue miana. [Ipasuiia u Hopmsl
OXpaHBbl TPyJla U 0€30MaCHOCTH JKU3HEACITEIbHOCTH

14

3 HuBemmpoBaHue MOBEPXHOCTH

CriocoObl HHUBEJNHMPOBaHMS TOBEpXHOCTH. HuBenupoBaHue 1o KBajpaTam.
Boruucnenne BoicoT. CoctaBneHue 1utaHa.  TpeOoBaHMS — TEXHUYECKUX
pPErJaMeHTOB M MHCTPYKUUN IO BBINOJHEHUIO TOMOTpa(HUUEecKUX ChEMOK M
KaMepaJbHOMY 0()OPMIICHHIO OPUTHHAIOB TONOrpahUIECKUX MIIAHOB.

10

IIpakTuyeckue 3aHATHSA

24




1. I3yuyeHne HOpMaTUBHBIX JOKYMEHTOB

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

3. O0paboTka pe3y/IbTaTOB HUBEIMPOBAHUS MO KBajaparaM. [locTpoeHue miana
ydacTka MectHOCTH. CO3/1aHre OPUTHHAIIOB TOMOTpadUIeCKUX IUIAHOB 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 TEXHOJIOTHYECKHUE NMPOLECCHI 00PadOTKH
CHHUMKOB

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

3DoTOTPHAHTY ISAIUS
Haznauenue, cymHocTh U Kj1acCu(UKaLKs IPOCTPAHCTBEHHOMN
¢dororpuanryasiuuyu. MapupyTtHas U 0104Hast GOTOTPUAHTYIISLIMS

4 TpancopmMupoBaHue CHUMKOB

Iesb u criocoOb! TpaHcHOPMUPOBAHUS CHUMKOB.
Oprodotorpanchopmuporanue. [{udposoe Tpanchopmuporanue. Co3xanue
(b OTOIIaHOB.

5 lemm¢pupoBaHue CHUMKOB

O6mue Bompocs! aenndpupoBanus. JlemmudpoBouHbie MPU3HAKH.
Tonorpaduyeckoe nemudpuposanue. JlemudpupoBanue TonorpaduyecKux
00bekToB. [ToHsTHE O e PHUPOBAHUN KOCMHUUYECKUX CHUMKOB

6 Texunouiorust aspogororonorpaguyeckoii CbeMKH MPHU CO3AAHUU
TONOrpauyecKux Kapr

TpeboBanust kapTorpadupoBaHUs TEPPUTOPUHU U IPOSKTHPOBAHUS
CTPOUTENBCTBA K TonorpadpuueckuM MarepuaiaM. HaznaueHue kapT v II1aHOB,
TpeboBaHus K X TOUHOCTH. [IpoekTupoBaHue a3pohoTOCHEMOUHBIX pPadoT.
I'eoneznueckoe obecneuenne adpohoTocHUMKOB. DoTorpaMmeTprudecKas
o0paboTka a3pocHUMKOB. OcobenHocTH nemudpupoBanus. Co3naHue
opuruHana kaptsl. [Ipuemsl cOopa, cucTeMaTH3ay U aHaIu3a Tonorpago-
reo0JIe3NIeCKO nHGOpMAaIHH JIJIs1 pa3pabOTKH MPOEKTOB ChEMOYHBIX Pa0OT.

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

9




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

8 HazemHasi poToTOnorpauyeckasi cbeMKa

OO6m1as xapakTepucTruka Ha3eMHOH (hoToTonorpaduueckon creMku. Cinydan
Ha3eMHOH poToTonorpapuueckoil CheMkH. TexHomornyeckas cxema Ha3eMHOM
(dhoToTornorpadguueckoil CbeMKH.

9 llpukaaanas pororpaMmmeTpust

ITpumenenue aspodoToTonorpaduyeckoil CbeMKHU s peIeHUs ClIeHaTbHbIX
3agau. [I[pumenenue HazeMHOM (HOTOTONOrpahUIECKOil CheMKH IS PEIICHUS
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 OOHOBJICHUS 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 GoTocXxeMbl, reorpaduyeckas npussizka GoTon300paKeHusI.

64

2-3

Koncynbranumn

16
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CamocrosiTesibHast padoTa Npu U3y4eHHH pasjaena |

YTeHUE yueOHMKA, KOHCIIEKTUPOBAHHE TEKCTA, O3HAKOMJIEHUE C HOPMATUBHBIMU
JOKyMEHTaMH, padoTa ¢ KOHCIIEKTOM JIEKIIUH, padoTa HaJl y4eOHbIM
MaTEpHaIOM, U3yYEHNE HOPMATUBHBIX MaTepUaJIOB, OTBETHI HA KOHTPOJIbHbBIE
BOIPOCHI, HAaNMCaHUe pedepaToB, MOATOTOBKA JOKIAI0B, PEUICHHE 3a1a4 1
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. Brrancienue npsiMoyroibHbIX KOOPMHAT TOYEK TEOJOIUTHOTO X012

3. Haknaaka TeomonuTHOro Xoja Ha miaH (TOCTPOEHHE KOOpAWHATHOU
CeTKH, oM(pPOBKA CETKH, HAHECEHUE TOUEK X0/a 10 KOOPAWHATAM Ha IJIaH)

4. CocraBieHue miaHa TaxeoMETPUUECKON cheMKU (00paboTka >KypHama
TaXEOMETPHUECKOW ChEMKH TePeHECEeHNE TMKETOB Ha IJIaH, 0(hOpMIICHHUE TIJIaHA)
5. O0paboTka pe3ynbTaTOB HUBEIWPOBAHUS 10 KBaJpaTam

6. W3yueHne WHCTPYKIMH 1O (HOTOrpaMMETPUYECKUM pabdoTaM TpHu
co3/1aHuU U(GPOBBIX TONOrPaGUUECKUX KapT U TUIAHOB

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

8. N3ydyeHne OCHOBHBIX MOJIOKEHHH MO a’pOChEMKE, BBINOJHACMON IJIst
CO3JIaHMsl TOMorpaguUecKuX KapT U IJIaHOB

9. W3ydyeHne MHCTPYKIMHM 1O (OTOrpaMMETPUYECKHUM paboTaM Ipu
CO3JIaHMH HU(POBBIX TOMOrpapUUECKUX KapT U TJIAHOB

10.  CocraBienue pabodero npoekTa (HOTOTPUAHTYIISIIH

11.  CocraBieHue TEXHOJOIMYECKONH CXeMbl OOHOBIIEHHUS KapThl 3aJaHHOTO
paiioHa

12. CocraBieHue mpoekTa pa3MmelieHus O0a3ucoB (ororpagupoBaHus u
(hOTOTEOJOIUTHBIX CTAHIIUM

13.  Pemenue 3aj1a4 Ha pacyeT NapaMeTpoB IJIAHOBOM a3pOCheMKHU

74

Paznea |l Ilpumenenue B
reoe3n4ecKuX H3MepeHHusIX
COBpPEMEHHBIX IPUOOPOB,
000py/10BaHNS U TEXHOJIOT Uil

244
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MJIK 02.02
JJIeKTPOHHBbIE CPEICTBA H
MeTO/AbI reoe3n4eCKUuX
H3MepeHun i

244

Tema 2.1 OcHOBHBIE 76
HaNpaBJIeHUs] AaBTOMATU3aALHH
reojie3u4ecKuX u3MepeHuni
2.1.1 OcHoBHble TeopeTtnueckue | CogepkaHue 10
M0J10KEHH S

1 BBeaenue

WcTopust pa3BUTHS METOAOB U CPEJCTB 3JIEKTPOHHBIX [€0E3NYECKUX
n3mepenuil. CoBpeMeHHBbIN apceHan TEXHUUECKUX CPEACTB
ANEKTPOHHBIX I€0/IE3UUECKUX U3MEPEHUN. [ '€0TpOHNKA KaK HayKa U
ydeOHas TUCIUIUINHA, €€ 0COOEHHOCTH, CBS3b C APYTUMU
JUCIUILIMHAMU

du3nyecKne OCHOBbI F€OTPOHUKH.

®duznyeckrue OCHOBBI PA0OTHI JIEKTPOHHBIX CPEJICTB AJIsl U3MEPEHUS
paccTosiHUi. DNeKTpOMarHuTHbIe Kojebanus u BoJHbl. OCHOBHBIE
TIOHSATHSI M OTIPEIICIICHUS.

Onepanuu, TpOU3BOAUMBIE HAJl YIEKTPOHHBIMU KOJICOAHUSIMH.
Mopynsauus, nemonynsanus, rerepoauauposanre. Koppensiuonnas
00paboTKa MHUPOKOMOIOCHBIX CUTHANOB. JIa3ephl U X MPUMEHEHHE B
reone3nu. Jpdext [ormnepa u ero NnpUMEHEHUE B T€OE3UUECKIX
U3MEpEHUSsIX.

Metoauka uzmMepeHuii 1 00padoTKa pe3yJibTaTOB

[TpuHIUIBI paOOTHI M YCTPONUCTBO T'€01€3MYECKHX IIIEKTPOHHBIX
M3MEpUTENbHBIX TPUOOPOB U cucTeM. OCHOBHBIE PUHIUIIBI
uHTeppepomerpun. KorepeHTHOCTH. Bpems u anmHa KorepeTHOCTH.
Ponb korepeHTHOCTH B MHTEP(PEPEHITMOHHBIX METOJaX U3MEPEHU .
Pa3penienne He0THO3HAYHOCTH.

Jlazepuble uaTepdepomMeTpsl nepemenienuidi. MTatephepomerpsl ¢
OJTHOYACTOTHBIM J1a3epoM. I eTepoiuHHbIE HHTEP(HEPOMETPHI C
JIBYX4YaCTOTHBIM JIa3epoM. MeTpooruueckoe NpUMEeHEHNE JIa3epHbIX
uHTephepomerpoB. ParnonnrepdepomeTpus co cBepXUIMHHON 6a30i

12




(PCB). OcHoBHBIe TpUHIMIIBL. CyHITHOCTD KOPPEISIIMOHHON
00paboTKHu IIIyMOBBIX curHAJIOB. ['eone3nyeckoe npumenenue PCJIB.

4 OcCHOBHBIC MCTOYHUKH MOTPEIHOCTEH N3MEPEHUN AIEKTPOHHBIMU
CpCACTBAMHU U CHOCO6LI YMCHBIICHUS UX BJIMAHUA.
5 YerpoiicTBo 1u1s c00pa U XpaHeHUus1t ”HPOPMALUM; YCTPOMCTBO IS

BBOJa I/IH(bOpMaI_II/II/I 1 BBIBOJIA PE3YJIbTATOB HA PA3JIMYHBIC HOCUTCIIN

IIpakTHYeckue 3aHATHA 14

1 Hcropus pa3BUTHSI METOLOB U CPEICTB ANEKTPOHHBIX I'€0€3UUECKUX
n3mepenuil. CoBpeMeHHbIN apceHanl TEXHUYECKUX CPEICTB U3MEPEHUI

2 Tunsl 1 KOHCTPYKIMH JAIbHOMEPOB

2.1.2 DJIeKTPOHHbIE U3MEPEeHUs Conepxanue 10
YIJIOB

1 CriocoObl aBTOMATH3AIMH YTTIOBBIX U3MEPEHUI

2 DNEeKTPOHHBIE TEOI0IUTHL. MeTOo bl TPeoOpa30BaHUsl YTIOBBIX BETUYHH
B JJIEKTpUYECKHE CUrHaNIBL. KOJOBBIM U HHKPEMEHTAIBHBIA METO/BI.

3 DnexTpoHHbIe TaxeoMeTphl. Kitaccuukanus 31eKTpOHHBIX
TaXxeoMeTpoB o ¢pupmam npousBoauTessiM. Knaccnpukarus
3JIEKTPOHHBIX TAXEOMETPOB MO TOYHOCTHU U 1O Ha3HaYeHU0. OCHOBHbIE
TEXHUUYECKHE XapaKTEePUCTUKU COBPEMEHHBIX MOJIENIel TaXEOMETPOB.

JlazepHble O0e30TpakaTesIbHbIe JATbHOMEPBI.

4 Hamnpasnenus pa3BuTus 3JIEKTpOHHON TaxeoMeTpuu. IIporpammuoe
o0ecrieyeHre >eKTPOHHbBIX TaxeoMeTpoB. [IpenmMyiecTBa mpuMeHeHHs
AJIEKTPOHHBIX TAXEOMETPOB 10 CPABHEHUIO C TPAAUIIMOHHBIMU
METOJIaMHU.

) ABTOMaTH3UpOBaHHbIE paboune MecTta. M3mepuTeabHble KOMIUIEKCHI.

OO111e MPUHIUIIBI TOCTPOECHUS aBTOMAaTUYECKHX CHCTEM KOHTPOJISA U
yIpaBJICHUS.

IIpakTnyeckune 3aHATHA 16

1

Oco6eHHOCTH TPOBEIEHHsI TOMOTPaPHUECKUX CHEMOK IIIEKTPOHHBIMH
npubopamu

13




2.1.3 DeKTpOHHbIE H3MePeHU
paccTosiHuiA

Conepxanue

1

OO01re NPUHIUITE AIEKTPOHHOU AabHOMETpUH. Vcronp3oBaHue
METO/IOB JIMHEHMHBIX U3MEPEHUI

BpemenHoli (MMIyIbCHBIN) METOA U €ro NpuMeHeHue. Mcnons3oBanue
(dazoBoro meroza ¢ Moayssiuei n3nydeHusi. OCHOBHOE yIpaBlieHHE
¢dazoBoro nanpHOMepa. [Ipobiema pa3penieHuss MHOTO3HAYHOCTH.
O6m1as cxema (pa3oBbIX JaTLHOMEDPOB.

w

Twume! u KOHCTPYKIIMU TAJIbHOMCPOB.

SN

CBeTo- U painoAaIbHOMEpPHI

(6]

ABTOMaTI/I3I/IpOBaHHBIC pa6oqne MecTa. I/ISMepI/ITCJ'IBHble KOMIIJICKCHI.
OGH_II/IC IMPUHIMUIIBI TOCTPOCHUSA aBTOMATUUCCKHUX CUCTEM KOHTPOJIA U
YIIpaBJICHU.

N

HpaKanecmle 3aHATHUSA

18

1

Turbl JanbHOMEPOB

2

HpI/IHI_II/IHBI HCIIOJIb30BAHUA AAJIbHOMCPOB

Tema 2.2 CnnyTHHKOBas reoje3ust

88

2.2.1 CnyTHHUKOBOE
NO3MIIMOHNPOBaAHUE

Conepxanue

18

1

Teopus GPS usmepenmnii

B03MOXHOCTH KOMIIBIOTEPHBIX U CIIyTHUKOBBIX TEXHOJIOTHH JUIs
aBTOMATH3AllMH MTOJIEBBIX U3MEPEHUN U CO3JJaHHsI OPUTHHAJIOB
TONOrpagMuecKux MIaHOB, OCBOCHUS HHHOBAIMOHHBIX METOJIOB
tonorpaduueckux padot. OCHOBHBIE TPUHITUIIBI CITYTHUKOBBIX CUCTEM
OIpeJIeJIEHUs] MECTOIO0JI0KeHHs. OCOOEHHOCTH T'€0/1e3UIECKUX
U3MEpEeHUl CIIyTHUKOBBIMU MeToaMu. [IpuHIUIBI H3MEpeHUs! UTHH
JIMHUHN, UCTIOJIb3yeMble B CIYTHUKOBOH reojie3u. O01ue NpuHINIbI
MIOCTPOEHHUSI II100AIbHOM CITYTHUKOBOW CUCTEMBI TO3UIIMOHUPOBAHUS
(GPS) Kocmuueckuii cextop. CeKTop ynpaBlieHUs] U KOHTPOJIS.

CryTHUKOBOE MO3UIIMOHUPOBAHUE: 001IHe MPUHIUTIEL. VIcTopus
Pa3BUTHUS U TEOMETPUUYECKUE aCTIEKThI. JlOTIIEpOBCKHUE CITyTHUKOBbBIE
cuctembl. Co3aHue TII00ATBHBIX CITYTHUKOBBIX CHCTEM.
['eomeTpuyeckue NPUHLKIBI TO3ULUOHUPOBAHUS U CUCTEMBI
KOOPJIMHAT.

14




besszanpocHslil meton. IIkaisl BpeMEHU U CTaHAAPTHI YaCTOTHI.
[TpobreMa CHHXPOHMU3AITMN YacOB U MCEBAOAATHHOCTh. CUCTEMHOE
BpeMsl.

3 [IIxaJyipl BpeMeHU U CTaHJapThl YaCTOThl. ATOMHBIE YaChl. 2
IIpakTuyeckue paéoThl 10
1 [Tonstue o I'MC-rexHonorusx
2 I'moGanbubie u pernonanbabie CC
3 Ucropuueckue acnektsl CC
2.2.2 I'no6anabHble cnyTHHKOBbIe | CogepikaHue 18
CHCTEMBI 1 Crtpykrypa cuctem u pexxum pabotsl. O6mue ceaenus o GPS 2
I'JIOHACC. AGCONIOTHBIE U OTHOCUTENILHBIE H3MEPEHHS
CIIyTHUKOBBIMH CUCTEMaMH.
CnyraukoBbsiid curaai. Ero cocras u ¢oopMupoBanue.
JlansHOMepHbIe Kobl. ['pyObIii 1 TOuHBIH KOJbI B cuctemMax GPS u
I'JIOHACC.
HaBuranmonHoe cooOlIeHNe U €ro COCTaB
2 CoBpemeHHOE 000pyI0BaHHE JJIs1 BBIITOJIHEHHS CIIYTHUKOBBIX 2
HaOIOACHUH.
Cekrop notpedurens (MpuEMHO-BBIYUCIUTENbHBIN KOMIUIEKC)
3 OYHKIMH reo1e3nYeCKOro NPUEMHO-BBIUUCIUTENILHOTO KOMILIEKCA. 2
O6006meénnas cxema GPS nmpuéMHuka. AHTEHHbBIE YCTPOHCTBA
CITYTHHKOBBIX IPUEMHHKOB.
IIpakTnyeckune padoTsl 4 2-3
1 Meroanka poBeACHUS TEOJOJIUTHONU ChEMKH
2 [ToBepka TeogonuTa
2.2.3 Meroasl cnyTHuKOBBIX | CoaepikaHue 20
H3MepPeHNH =
P 1 Konossie usmepenus. Onpenenenne koopauHar. AuddepeHunanbHbii 2
METO/]] KOJIOBBIX U3MEPEHUI
®da3zoBsle u3MepeHus. Meron (a3oBbix pazHocTell. BoccranoBieHnune
HeCyIlel 4acTOThl B MPUEMHHKE MTPH (Ha30BBIX U3MEPEHUSIX
2 [TpuHLMI onpeseneHus: pa3HOCTEN KOOPAWHAT MYHKTOB U BEKTOpa 0a3bl 2
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3 WHTerpanbHbIi JOILUIEPOBCKUN CUET 2
4 @DakTOophl, BAUAIONINE HA TOYHOCTh. AMIapaTypa MoJib30BaTeNs U 2
c1ocoObI HAOJIIONEHUIT
IIpakTuyeckue paéoThl 6 2-3
1 Meroauka npoBeACHUS CIIyTHUKOBBIX U3MEPEHUI
2 Armmaparypa moJib30Batess ¥ CrocoObl HA0IIOICHU I
2.2.4 Yaét Bausinus atmochepnl | Coaep:xkanue 8
MPHU CIIYyTHUKOBBIX U3MePEeHUsIX
P y P 1 O6mue ceeaenus. Crpatudukanus atmochepsl. [lokazarens u uHgeKC 2
npenomiieHus Bo3ayxa. Jucnepcus. @a3oBas v rpynmnoBas CKOPOCTH.
Omnpenenenue mokasareis MpeIoMICHHs B OTAeNbHOM Touke. [Ipobnema
OCPEIHEHUS BIOJIb TPACCHL. [[MCIIEpCHOHHBIN METO.
IIpakTnyeckue padoTnl 4 3
1 VYuér BausHUSA aTMochepsl B HA3eMHOM TaTbHOMETPUH
2 3anmepkka curHalia B MoHOChepe
Koncyabranumn 16
CamocrosiTesibHas pa0oTa npu u3ydeHuu pasaesia | 64 3

YTeHHE yueOHHNKa, KOHCIIEKTUPOBaHHE TEKCTa, O3HAKOMJIEHHE C HOPMAaTUBHBIMU JOKYMEHTaMH, padoTa ¢
KOHCIIEKTOM JIEKI[H, paboTa HaJl y4eOHbIM MaTepUaioM, U3ydeHue HOPMAaTHUBHBIX JOKYMEHTOB, OTBETHI Ha
KOHTPOJIbHBIE BOIPOCHI, MOATOTOBKA JI0KJIa/10B, HaNMCaHNue pedepaToB, BHIIOJHEHUE YEPTEKEN U CXEM,
BBINOJIHEHUE pacyeTHO-TpauIeckux paboT, MOJrOTOBKA OTYETOB T10 JIAOOPATOPHON U MPaKTHUECKON paboTe.
TemaTuka BHeayIUTOPHOI caMOCTOSITeIbHOI padoThI:

Hcropus pa3BUTHS T€OTPOHUKH;

['ocynapcTBeHHbIE I€0/1€3UUECKUE CETH;

CoBpemennbie MeToibl co3ganust ['T'C u cereld cryuieHus;
MeTtop1 0OHOBJIEHMS TONOTPAPUUECKUX KapT;
[Mudpossie TOomorpaduveckre KapThl,

[{udpoBbie MO MECTHOCTH;

ABTOMaTH3aIUs MPOLIECCOB B KapTorpaduu;
ABTOMaTH3UPOBAHHBIE CUCTEMBI pacu€THO-TpaduuecKux padboT;

DNEKTPOHHBIE TAXEOMETPHI;
DNEeKTPOHHBIE TEOIOIUTHI,
DEeKTPOHHBIE HUBEIHPHI;
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ONEeKTPOHHBIE KOHTPOJIEPHI;

CnyTHUKOBas T€0/1C3HUs;

Hctopus CHC;

I'mo6anpubIe criyTHHUKOBBIE HaBUTrarmoHHbie cucteMbl [ JIOHACC u GPS;
GPS npuémuunku;

PernonanbHbIC CITyTHUKOBBIE CUCTEMBI;

I'AJIMJIEO;

VYuét BnusHusA aTMOchephl B HA3€MHOH JaIbHOMETPHUH;

3anepKKa CUTHAJSA U pepakiMOHHOE YUIMHEHHE TPAEKTOPUH B aTMOC(EPHI;
3ajeprKka CUTHAJIOB B HOHOC]EDE;

JIByX94acTOTHBIA METOJ] HCKJIFOUCHUS BIUSHUS HOHOC(EPHI.

Pazgean |11 Co3zpanue
OPUTHHAJIOB TOMOTpaduUecKnX
TUIAHOB U KapT

209

MJK 02.03 Kaprorpaguueckoe
yepueHue

209

Tema 3.1 OcHOBBI

54

KapTorpadgpuyeckoro YepyeHus
prorpag P Conepxanue

1. YepTéskHbIe HHCTPYMEHTHI MATEPHAJIbI U MPUHAAJIEKHOCTH
Yeprexuble npuHauiexHocTd. bymara. Cocras, Bubl Oymaru

IIpakTnyeckue (1abopaTopHbie) 3aHATHSA

1. Opranu3anus pabodero Mecra npH BBIIIOJIHEHUH YEPTEXKHBIX PadoT.
[Topsi 10K BBINOTHEHNS YEPTEKHBIX padoOT.

2. OcoO6eHHOCTH YepUYeHHs KapaHIaIlloM,
YepTEKHBIM TIepOM, percdenepoM u panugorpadom

3. [lonsiTHe 0 KOMIIOHOBKE KapTorpaduueckux padoT

2-3

Conepxanue

2. Yeprexubie pu@Thl. Texnnka padoTbl Kpackamu

MpudTel, npuMeHsieMble B kKapTorpaduu. Ueprexxuble MIPUQPTHI, BUIbI
mpudToB. OCHOBHBIE NMpaBHIIa BIYepurBaHus mpudToB. OcoOEHHOCTH
TONOrpapUUecKOro CTaHIAPTHOTO ¥ BBIYUCIUTEIBHOTO HIPU(TOB, MpaBuiIa
BbluepUYMBaHUs TUGP U OYKB.

I[IpakTnyeckue (1abopaTopHbie) 3aHATHSA
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1. OcobeHHocTH BeIYEpUMBAHUS ToNOrpadudeckoro mpudra

2. OcoOeHHOCTH BBIYEPUYHBAHUS CTAHJAPTHOTO MIPH(PTA

3. OcobeHHOCTH BBIYEPUUBAHUS BRIYUCIUTEIBHOTO mpHdTa

4. Texnuka pabotsl kpackamu. [locioitHas okpacka

Conep:xkanue

3. Texnuka padoTbl aKBapeJbHbIMH KPAaCKaMHU

CocraB KpacKu: KpaCUTEIH, CBSI3YIOIIEE BELIECTBO.

KauecTBO akBapebHON KPacKH.

CBolicTBa: pacCTBOPUMOCTB, IPO3PAYHOCTD U CBETOYCTONYMBOCTD 1IBETA:
aXpoOMaTHUYECKHE, XPOMATUUCCKHE (TEIUIbIC H XOJIOIHBIC).

Kuctu.

[ToaroroBka 6ymaru v Kpacku K pOHOBOMY OKpALIMBAHUIO U MOCIONHOM
OKpAacKe.

[IpaBuiia (TexHuKa) pabOTHI KpacKaMu

IIpakTuyeckue (iabopaTopHbie) 3aHATHUS

1. OcobeHHOCTH pabOTHI KpacKaMu

2. [loaroroBka Oymaru K NOCJIOMHOM OKpacke

3. IlocnoitHast okpacka

Conepxanue

4. MacmrabupoBaHue 4yeprexei, KapT
YBennueHue uiv yMEHbBIICHHE KapT, YepTeKen
Snuanackor, naurorpad.

YBennuenue (yMEHbIIEHHE) IO KBaJipaTaM.

IIpakTnyeckue (1abopaTopHbie) 3aHATHSA

1. YBenuueHue ueprexa

2. YMeHblIeHHE KapThl

Tema 3.2 Kaprorpaguieckue
croco0bI M300paKeHus

44

2-3

Conep:xkanue
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1. Kaprorpadguyeckasi CHMEOTHKA

VYcnoBHbIe 3HaKH, UX BUBI U QyHKIMK. HarnsaHele 1 HaTypaaucTu4eckue
3HaKku. BHemacmitabHble, TMHEHHBIE 1 MacIITaOHbIe (TUTOIIAIHBIC) YCIOBHBIC
3HaKU

IIpakTnyeckue (JiabopaTopHbie) 3aHATHS

1. IIpaBuiia BbIUEPUMBAHHUSI YCIIOBHBIX 3HAKOB

2. BeruepunBaHue yCIIOBHBIX 3HAKOB, IPUMEHSIEMBIX Ha TONOTpaduuecKoi kapTe
macurrada 1:10000

2-3

Conepxanue

2. Cnoco0ObI u3o0paxeHus pejbeda
Croco6s1 nzobpaxenus penbeda. [Ipoduns mectHocTu. briok auarpaMmel.

IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS

1. OcHoBHbIe 251eMeHTHI penbeda. OCOOEHHOCTH X N300paKeHHs Ha KapTax

2. OcoOeHHOCTH MOCTPOCHHUS MPOQPHIIT MECTHOCTH

3. [loctpoeHue GJI0K-AHarpaMmbl

=t

Conepxanue

10

3. Cnioco0bl n300pakeHusi HA TEMAaTHYECKHUX KapTax
Cnioco0b1 n306paxxkenusi: Jlunamuyeckue 3Haku. [1Ikaibl yCIOBHBIX 3HAKOB

IIpakTnyeckue (J1aGopaTopHbIe) 3aHATHS

1. I'padmyeckre 0COOEHHOCTH BHIYEPUMBAHUS

2. IlocTpoenne kapToauarpaMmm

3. IloctpoeHne kapTorpaMm

Tema 3.3 Kaprorpaguieckue
NpOeKINH.
IIpaBuia oopmiienus xkapt

34

Conep:xkanue

1. Kinaccupuxanus npoexkumni
Knaccudukanus npoekiuii mo reoMeTpuy BCIIOMOTaTEIbHON TOBEPXHOCTH.
Kiaccudukanms mpoekimii mo OpueHTUPOBKE BCIIOMOTATEIHHOM MOBEPXHOCTH

IIpakTnyeckue (1a6opaTopHbIE) 3AHATHS

2-3
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1.BeluepunBanue MpOEKIMM pa3HOM  OPUEHTHUPOBKU  BCIOMOIaTEIbHOU
ITOBEPXHOCTHU

2. BeruepunBaHue a3uMyTaibHON poekiuu [locTemns

Conepxanue

2. [locTpoeHue npoeKuii.
Oco0eHHOCTH MOCTPOCHHUS ¥ BEIYEPUMBAHHS IPOCKIUH

IIpakTnyeckue (1a6opaTopHbIE) 3aAHATHS

1. BoruepunBaHue MpoeKIMil (OpUEHTUPOBKA BCIIOMOTaTEIbHOM IOBEPXHOCTH )

2. OcoOEHHOCTH TTOCTPOCHUS U BEIYCPUYUBAHUS MPSIMBIX a3UMYTaTbHBIX
MPOEKIUI

3. OcobeHHOCTH TTOCTPOCHHUS ¥ BHIYEPUMBAHUS MPOSKUUH 1t KapT Poccun

2-3

Conep:xkanue

3. 'NC rexHosorun
[{udpoBsie MOJETH MECTHOCTH

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA

1. B3zaumopeiictBue kaprorpaduu u I'NC

2-3

KoncyabTanuu

10

CamocrosiTesibHast padoTa 00yYaroIuxcst

CucremaTuieckasi mpopadOTKa KOHCIIEKTOB 3aHATUH, Y4eOHOU U CIIEIUANBbHOMN TUTEPaTyphl, TEPMUHOJIOTHH,
W3YYCHUE HOPMATHUBHO - TIPABOBHIX aKTOB.

[ToaroroBka K MPaKTUYECKUM 3aHSATHSIM C UCIIOJIb30BAHUEM METOUYECKUX PEKOMEH IAIIUU Mperno/iaBaTes,
odopmIleHHEe MTPAKTUUECKUX paboT, pacueTHO-Tpaduueckux padoT, MOATOTOBKA K MX 3aIlIUTE

3ansaTus CEMHMHAPCKOro THuIma

Bymara: ucropust co3nanus, BUIbI, Ka4eCTBO

CoBpeMeHHOE MPON3BOICTBO OyMaru

OcobenHocTu n300paxkeHust reorpauueckux 0ObEKTOB Ha oluiereorpaguueckux Kaprax
I'eorpaduueckuii aTiiac: ICTOPUYECKHE aCTIEKThl, 0COOEHHOCTH Ipauueckoro ohopMiIeHUS
OCHOBBI IIBETOBEICHUS

Kaprorpaduueckuii nuzaitn

Kaprorpaduueckue mpudrot

VcTropuyeckre u COBpeMeHHBIE CIIOCO0BI N300paKeHMs pesibeda Ha KapTax pa3HOro Macurada.

NN E

67
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9. OCHOBBI MH)KEHEPHO-CTPOUTEIBHOTO YEPUEHUS

10. OC0OEHHOCTH TOJICBOTO YePUCHUS
11. OcoOEeHHOCTH BBIYEPUUBAHUS YCIOBHBIX 3HAKOB
12.  Bp16op crioco6oB kapTorpaduieckoro n300pakeHus I TEMaTHYCCKUX KapT

Y4yeOHasi 1 MPOU3BOJACTBEHHAS] MPAKTUKA (110 NPOPUIIIO CHIEHUATHHOCTH)

Buasbi pador:

- O6paboTka pa3HOPOJHOMU Tonorpaduyeckoil U kapTorpaduueckoil HHGpoOpMAaIMH [T LIeJiel COCTaBICHUS U
OOHOBJICHUS TOMOTPaQUIECKUX IIAHOB U KapT.

- [IpoBenenue Tonorpadpuiyeckiux ChbeMOK C UCIOJIb30BAHUEM COBPEMEHHBIX IPUOOPOB, 000PYAOBAHMS U TEXHOIOTHIA:
TEOJIOJINTHAS ChEMKA, TAXEOMETPHUECKAasl CheMKa U TEXHUYECKOE HUBEIHPOBAHHE.

YYEBHAJS ITIPAKTUKA. TemaTuka 3aJaHuil 10 BUAY padoT Koa-Bo
Buasi pador, JacoB
VI cemectp

BBOHBIN HHCTPYKTAX WHcTpykTax 1Mo oxpaHe Tpylda, TEXHUKE O€30MacHOCTH, IMOXKapHOU 2
0€3011aCHOCTH, IPaBUJIa BHYTPEHHEI0 TPYJOBOT'O pacopsiika

WHCTpyKTaX 1o TexHHKe Oe3omacHOCTH | MHCTpyKTax 1Mo TeXHHKe 0€30MacHOCTH Ha paboueM MecTe Ipu padoTe C

Ha paboueM mecTe TaXeOMETPOM, HUBEJIUPOM IPU NPOBEIECHUM MOJEBBIX U KaMepajJbHBIX 2
pabor

Hcnonb3oBanue coBpeMeHHbIX | COop M0JIEBOM Tornorpago-reo1e3n4ecKoi UHpOpMALUU c

TEXHOJIOTUI MOJIyYEHUs MIOJICBOM | MCIIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJOTHH Ui KapTorpaupoBaHUs

Tonorpago-reo/1e3n4eckoil HPOPMAaLUU | TEPPUTOPHU U OOHOBJIEHUS CYIIECTBYIOLIET0 KapTorpaduieckoro Gpoxaa.

UIs  KapTorpaupoBaHUs TEPPUTOPUU 5

CTpaHbl U OOHOBJIEHUS CYLIECTBYIOILETO

Kaprorpadguueckoro (oHAa, BKIOYas

reoMH(pOpPMaLlMOHHBIE u

a’POKOCMHUYECKHUE TEXHOJIOTHH

BeimonHATe moneBble M KaMmepanbHble | 3MepeHHMe yrioB M pacCTOSHHMHM C MCIOJIB30BAHMEM COBPEMEHHBIX

paboTel MO0 TomorpaguueckuM CheMKaM | MPUOOPOB, 000PYIOBAaHUS U TEXHOJIOTUH. 4

MECTHOCTH, OOHOBICHHMIO H CO3[AHHIO | OfpaGOTKa Pe3yIbTATOB H3MEPEHHMIT yITI0B U PACCTOSHHIL. 4

OpPUTHMHAJIOB TOMOTIpaUYECKUX IIAHOB U —

KapT B rpaduuecKoM 1 mHbPOBOM BHTE. W3mepeHne NpeBBINIEHUH B XOAE€ TEXHUYECKOIO HUBEIUPOBAHUS c
HCIOJIb30BAHUEM COBPEMEHHBIX TPUOOPOB, 000OPYAOBAHUS U TEXHOJIOTHH. 2
O6paboTka Xx0/1a TEXHUIECKOTO HUBEIUPOBAHUSI. 4
TaxeomeTpuueckasi CbeMKa C UCIOJIb30BAHUEM COBPEMEHHBIX MPUOOPOB, 4

000pyIOBaHUS U TEXHOJOTHMA.
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Hcnonb3oBath KOMIIbIOTEPHBIE u | Co3ganue OpUTHHAJIOB TONOrpaUUYEeCKUX IIJIAHOB, AaBTOMATH3AIUSA
CILyTHUKOBBIE TEXHOJIOTHH IUISL | TIOJIEBBIX U3MEPEHUH C UCIIOIBb30BAHUEM KOMIIBIOTEPHBIX M CITyTHUKOBBIX
ABTOMATHU3AIMU TIOJIEBBIX M3MEPEHUN W | TEXHOJOTHIA. 4
CO3JIaHMsI OPUTHHAJIOB TONOIpapUUECKuX
IUIAHOB, OCBaWBaThb HMHHOBAIIMOHHBIC
MeTObI TonorpaduyecKux pador.
CoOupars, CHUCTEMaTU3UPOBATh u | Pa3paboTka NpoeKkTOB ChEMOUYHBIX paboT: cOOp, cuUcTeMaTH3alus |
aHAJM3UPOBAThH tororpado- | ananu3 Tonorpago-reo1e3ndeckoil HHGopMaIum. 4
reojie3uyeckyro  MH(opManur i
pa3pabOTKU NPOEKTOB ChE€MOUHBIX paboT.
CoOmronate TpeboBaHus TexHHUYeckuX | CocTaBieHHE OTYETHOM OKYMEHTALUU C COOJIIOJEHMEM TEXHMYECKHX
periaMeHTOB M HMHCTPYKIUH M0 | perjJaMeHTOB W MHCTPYKIUH MO BBIMOJHEHHIO TOMOTPAQUUECKUX ChEMOB
BBINOJIHEHUIO TONOrpaUuecKuX ChEMOK | U KaMepalbHOMY O()OPMIIEHHIO OPUTHHAIIOB TOMOIpapUUeCKUX IIaHOB. 4
u KaMepalbHOMY 0hOopMIIEHHUIO
OPUTMHAJIOB TONOTIpaQHUECKUX IJIAHOB.
Koncynpranus 2
Hroro 38 yacos
MNPOU3BOACTBEHHASA TemaTuka 3aganuii mo BUAy padboT Koua-Bo
ITPAKTHUKA. 4acoB
Buasi patot, VIII cemecTp
BBoaHbIM HHCTpYKTaX OpranuzannonHoe coOpanue. MHcTpykTaxk mo 06e30macHOCTH Tpyna, | 2
MOKapHOH 6€301aCHOCTH, MTPaBUIIaM BHYTPEHHETO TPYIOBOTO pacOpsIIKa
OpraHu3aly, MpaBuia OE30MaCHOrO MOBEIEHHs MPU MEPEIBIKEHUH K
MECTY MpPaKTHKH, B TPOIECCE MPOXOXKACHUS TPAKTHKH. 3HAKOMCTBO C
IPEIPUSTHEM.
WHCTpyKTaX 1O TeXHHKEe Oe30macHOCTH | MHCTPYKTaX Mo TEXHUKE 0e30MacHOCTH Ha pabodyeM mecte mpu padore ¢ | 20
Ha pabouem MecTe TaxeoMeTpoM, HuBenupoMm, GPS, Teo101UTOM NpH MPOBEIEHUH MOJIEBBIX
U KamepaiabHbIX padoT. Beimaua npubopoB u 3ananuil. [loBepku u
I0CTUpOBKa NpubopoB. OopMiieHne U caaya pe3yIbTaToB MOBEPOK.
Hcnonb3oBanue coBpeMeHHBbIX | COop 0JIEBOI Tonorpado-reoie3uuecKoi uHbopMauu c|26
TEXHOJIOTU I MOJTyYEeHHUs MOJIEBOM | UCIIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJOTHHM Ui KapTorpapupoBaHus

Tornorpado-reose3ndeckor nHGopMalun
Ui KapTorpaupoBaHUs —TEPPUTOPHH
CTpaHbl U OOHOBJICHUSI CYIIECTBYIOIIETO
Kaprorpaguueckoro (oHIa, BKIKOYasd

TEPPUTOPUHU U OOHOBJICHUS CYIIECTBYIOIIETO KapTorpadudeckoro GhoHma,
Bkurouast [ IC 1 aspokocMUYecKue TEXHOIOTUH
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reoMH(pOPMALMOHHBIE u
a9POKOCMHUYECKHIE TEXHOIOTHH

BoimonusATe moNieBble U KamepalbHble | BEIMOTHUTH MOJeBOM 3Tan Tonorpadguyueckoil CbeMKH MECTHOCTU 30

paboThl MO TOMOTPaPUUECKUM ChEMKaM

MECTHOCTH, OOHOBJICHHIO U CO3JaHUIO

OPUTMHAJIOB TOMOTPaPHUUECKUX IJIAHOB U

KapT B rpaduueckoM U IHQPOBOM BHAC  [Brimonmuts  kamepaibHble  paboThl [0 0OpaboTKe  JaHHBIX | 30
Tonorpauueckoil CbeMKH MECTHOCTHU
Co3mare opuruHai Tonorpapuueckoro IiaHa wim KapTel B rpadpudeckom | 30
1 nudpoBoM BUIE

Hcnonp3oBarh KOMIIBIOTEPHBIE u | Co3nanne OpUTHHAJIOB TOMOrpadUYeckux IUIaHOB, aBromaruzanus | 30

CIIyTHUKOBBIE TEXHOJIOTHH JUIS | TIOJIEBBIX M3MEPEHUI C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX U CITyTHUKOBBIX

ABTOMATHU3AIMU TIOJIEBBIX M3MEPEHUN W | TEXHOJOTHI

CO3/IaHUS OPUTHHAJIOB TOMOrpaUuecKux

IUTAHOB, OCBaWBaThb HMHHOBAIIMOHHEIC

MeTOIbI TonorpaduIecKux padboT

Cobuparts, CUCTEeMaTU3UPOBATh u | Pa3paboTka npoekToB CheMOYHBIX paboT: cOOp, cucTeMaTU3alus u ananus | 24

aHAIIM3UPOBATh tonorpado- | Tonorpado-reoae3ndeckoit UHGOpPMaLIUU

re0JIe3NYECKYI0 UHPOPMALIUIO IS

pa3pabOoTKU NPOEKTOB CheMOYHBIX padoT

CoOmronate TpeboBaHUs TexHHUeCKUX | COCTaBlIeHHE OTUETHOM JOKYMEHTAllMM C COOJIOJIEHHEM TEeXHMUYECKuX | 24

periIaMeHTOB W HMHCTPYKIMH 10 | perjJaMeHTOB W MHCTPYKIIUH IO BBIOJHEHHIO TOMOTPAPHUIECKUX CHEMOB

BBINOJIHEHUIO TONOrpaMuecKUX ChEMOK | U KaMepalbHOMY O(hOpPMIIEHHIO OPUTHHAIOB TONOrpauueCKUX MIaHOB

" KaMepalbHOMY 0hOpMIIEHUIO

OPHUTMHAJIOB TONOTpapHUECKUX IJIAHOB.

Koncynpranus 18

Hroro 234 gaca

BCEI'O 995 gacos

Jnist XapaKTepUCTUKU YPOBHSI OCBOCHHS y4eOHOT0 MaTepralla HCIOIb3YIOTCS CIeaytole 0003HaueHus:

1 — o3HakOMUTENNbHBIN (Y3HaBaHUE PaHEE U3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2 — penpoyKTUBHBIN (BBIIIOJHEHHE AEATEIBHOCTH 110 00pasily, MHCTPYKLIUU WU IO/ PYKOBOJICTBOM);

3 — MPOAYKTUBHBIN (IJTAHUPOBAHUE U CAMOCTOSITEIIFHOE BHIITOJTHEHHE ACATEIEHOCTH, pEIIeHHE MTPOOJIEMHBIX 3a71aq).
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3 YCJIOBHS PEAJIN3ALIMM PABOYEN IPOTPAMMBI ITIPO®ECCUOHAJILHOTO
MOIY.JISA

3.1. MaTepuajibHO-TeXHHYECKasl 0232, HEOOXO0AMMAasI JIJIA OCYIEeCTBJIEHHUSN
00pa3oBaTeILHOIO Npolecca Mo NpodeccuoHAILHOMY MOAYJTI0

Peanmuzanus npodeccnoHambHOrO MOIYJIS IpEAnojiaraeT Hajduuue Y4yeOHOro KaOHWHeTa,
OCHAIIEHHOTO KOMITBIOTEPHOM TEXHHKOM C BO3MOXHOCTBIO MOAKIIOUEeHHUS K cetu «lHTepHeT»,
IPOrpaMMOIl PKPaHHOTO YBEIMUYEHHSI M O00ECHEeUeHHBIH JOCTYIOM B 3JCKTPOHHYIO WH(MOPMAIIMOHHO-
00pa30BaTeNbHYI0 CpeAy YHUBEPCUTETA, YI€OHOTO re0/1e3MYECKOT0 MOJIUToHA.

O6opynoBanue yaeOHOro kabuHeTa u pabounx MecT «Jlaboparopus MPUKIATHON T€OIC3UMY:

- cliequaNu3upoBaHHasi MeOelnb U CUCTEMbl XpaHEHUs (JI0CKa KJacCHas, CTOJ U CTyJ y4YUTelsd,
CTOJIBI U CTYJIbSI YYCHHUYECKHUE, MKa(bl 51 XpaHEHHUs y4eOHBIX MOCOOUH, CUCTEMbI XpaHEHHS TaOiIuIl U
MJIAKaTOB);

- TEXHMYECKHE CcpelIcTBa oOydeHus (pabodyee MECTO YyUYHUTENs: KOMIBIOTED YUHUTEINd,
BUJICOTIPOEKTOP, IKpaH, nuieHznonnoe [10;

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

Ob6opynoBanue yuebHoro xabuHera u pabounx mecT «KaOuHET reoje3uu U MaTeMaTUYECKOM
00pabOTKU T€0Ie3NIECKUX U3MEPCHHUN»:

- cleuaNIu3upoBaHHas MeOelnb U CUCTEMbl XpaHEHUs (JIOCKa KJacCHas, CTOJ U CTyN y4YUTels,
CTOJIBI U CTYJIbSI YYCHHUYECKHUE, MKa(bl s XpaHEHHUsT Y4eOHBIX TTOCOOM, CHCTEMBl XpaHEHHUsI TaOJIUIl U
IJIAKaTOB);

- TEXHUYECKHe cpeactBa oOydeHus (pabodee MECTO YUYUTENs: KOMIIBIOTED  YUHUTEIs,
BUJICOTIPOEKTOP, dKpaH, nuieHznonnoe [10);

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

3.2  IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOIO o0ecedeHust

e OnepanimonHas cucrema Microsoft Windows (koHTpakt 102-AD®/2015 ot 05.08.2015,
KOPIOPATUBHAS JINIICH3HU);

e [Taker mporpamm Microsoft Office Professional Plus (kxoutpakt 102-AD3®/2015 ot 05.08.2015,
KOPIIOPATUBHAS JIUIICH3HU);

e AHTHBHpYcHOEe mporpamMHoe obecrieuenne: ESET NOD32 Smart Security Business Edition
renewal for 1790 user (kontpakt 103-A2d/2015 ot 29.07.2015);

e 7-zip GNULesser General Public License (cBo6oHOE IporpaMMHOe 00ecIieueHne, He OrpaHHUYEeHO,
0ecCcpovHO);

e lnTepHer Opayszep Google Chrome (GecniaTHoe mporpamMmmHoe oOecrieueHHe, He OrpaHMyYeHOo,
6eccpouHo);

eK-Lite Codec Pack — ynuBepcaibHblii Ha0Op KOAEKOB (KOAMPOBIIHKOB-ICKOIUPOBIIUKOB) U
YTHIIUT JUIsl IPOCMOTpa 1 00paboTKH ayano- U Buaeodaiiinos (OecriaTHoe MporpaMMHoOe o0ecriedeHre, He
OTpaHUYEHO, OECCPOYHO);

eWinDjView — mporpamma mis mpocmotpa ¢aiioB B ¢opmare DIV u DjVu (cBoOomHOE
porpaMMHOe o0ecredeHne, He OrpaHN4YeHO, OECCPOUHO);

Foxit Reader — mpuknaHoe mporpaMMHOe o0ecTiedeH e ISl TPOCMOTPA SIEKTPOHHBIX JOKYMEHTOB
B ctannapte PDF (6ecrutatHoe mporpammHoe o0ecrieueHue, He OrpaHuIeHo, OECCPOUIHO).



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

3.3.1 OcHoBHas JuTepaTypa

1. Asaksn, B.B. Ilpuknagnas reonme3usi: TEXHOJOTHH WHKEHEPHO-TEOJIE3UYECKUX padoT /
B.B. ABaksH. — 2-¢ uzn. — M.: Undpa-Unxenepus, 2015. — 588 c.:ui., Tabmn., cxem. —bubmuorp. B KH.

2. NmxenepHas reoxae3ust U reouHpopmaruka. Kparkuii kype: yue6. / M.S. bpeias [1 ap.]. —
OnektpoH. nan. — Cankr-IlerepOypr : Jlanb, 2015. — 288 c.

3. Ky3nernos, O.®. OcHOBBI Teoie3nn 1 Tonorpadus MecTHocTH: yuel. mocodue / O.d. Ky3Hernos.
— Wzn. 2-e, nepepad. u gom. — M. — Bonorna: Madpa-Umxkenepus, 2015. - 287 c.: un., Tadn.—bubnauorp. B
KH.

4. Kysuenos, O.®. UmxkenepHas reozaesus : ydeoHoe mocodoue / O.®0. Kysnenon. - Uzn. 2-e,
nepepad. u gorm. - MockBa-Bonoraa : Undpa-Umxkenepus, 2015. - 267 c. : un., cxem., Tab. - budmmorp. B
kH. - ISBN 978-5-9729-0174-6.

5. Hlnakos, II.C. Mapkumeiiaepcko-Tornorpaguueckoe depueHue : ydeOHOe mocodue /
I1.C. llInakoB, FO.JI. FOHakoB ; MuHucrepcTBo o0Opa3oBaHusi M Hayku Poccuiickoii denepanuu,
Cubupckuit @enepanbhblii yHuBepcutet. - Kpacnosipck : Cubupckuii penepanbubiii ynusepcurer, 2014.
- 288 ¢. : mi., Tabmn., cxem. - bubnuorp. B kH.. - ISBN 978-5-7638-2837-5.

3.3.2 JlonoJiHUTeIbHAS JINTEPATYypa

1. ITaceko, O.A. IlpakTukym mo kaprorpaduu : yuednoe nmocodue / O.A. Ilaceko, 2.K. /lukuH ;
MunuctepctBo oOpa3zoBanuss U Hayku Poccuiickonn @Depepanun, DenepanbHOE TOCYIaPCTBEHHOE
aBTOHOMHOE 00pa30BaTeNbHOE YUPEKICHHE BhICIIEro 00pa3oBanus «HalmoHanbHbIM UCCclieJ0BaTeIbCKUN
ToMckuil rocynapcTBeHHbIM yHuUBepcuTeT», MunucrepctBo obpazoBanus CIIA, "['ocynapcTBeHHBIM
yuuBepcuter Hpio Mopka m ap. - 2-e¢ m3a. - Tomck : M3matenbctBo TOMCKOTO MOJTHTEXHHYECKOTO
yauBepcureta, 2014. - 175 c. : mi., Tadi., cxeM. - bubnuorp. B kH.. - ISBN 987-5-4387-0416-4.

2. [MonmmBanos, B.I1. Unxenepnas reonesus : yueonuk / B.I1. Ilogmmusanos, M.C. HectepeHnox. -
2-e u3., uctp. - MuHck : Beimitmas mkoia, 2014. - 464 c. : win., cxem., Tabi. - bubmuorp. B k. - ISBN
978-985-06-2429-1.

3. Xomopos, C.H. I'eoxe3uss — 310 0oueHb MpoOCcTO. BBeleHNME B CIENUAIbHOCTh: MPAKTUYCCKUE
cosethl / C.H. Xonopos. — M.: Un¢pa-Unxenepus, 2013. — 176 c.

3.3.4 Ilepuonnyeckue U3IaHust

1. XKypnan «M3Bectust Pycckoro reorpaguieckoro oouecTay;

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

3. DnektponHas 6ubnmoreka "M3natenpckoro qoma "I'pedbennukos” (Www.grebennikon.ru);
4. Kypnan «OTeuecTBeHHas! T€OJIOTHSI»

3.3.5 Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHUKAUMOHHON ceTn «WHTepHeT»,
HEO00XOUMBIX /ISl OCBOCHHUS NMPO(eCCHOHATBHOI0 MOAYJIA

1. MuHucrepcTBo 00pa3zoBanus u Hayku Poccuiickoit @enepanuu (http://mMmunoOpHaYKH.pdY/);

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

3. HNudopmanmonnas cuctema "EnmHoe OKHO JocTyma K oOpa3oBaTelnbHBIM pecypcam’
(http://window.edu.ru/);

4. Enunas  komnekumst  mmudpoBeix  oOpasoBaTenbHbIX  pecypcoB  (http://school-
collection.edu.ru/);

5. denepanbHbIii eHTp HHOOPMaAIMOHHO-00pa3oBaTenbHbIX pecypcoB (http://fcior.edu.ru/);

6. OopasoBarenbHblii mopran "Yueba" (http://www.ucheba.com/);
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7.

IIpoekr T'ocymapcTBeHHOro HHCTUTYyTa pycckoro s3pika uMmeHn A.C. Ilymkuna

"O6pa3zoBanue Ha pycckom" (https://pushkininstitute.ru/);

8.
9

10.
11.
12.
13.
14.

Hayunas snexkrponnast 6udauoreka (HOB) (http://www.elibrary.ru);

Harnwonansnas saekrponnas oudmuoreka (http:/u36.pd/);

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

CrpaBouHo-uH(popMaioHHbIH moprtan "Pycckuit s3e1k" (http://gramota.ru/);
Cuiyx0a TeMaTHYECKHUX TOJKOBBIX cioBapeit (http://www.glossary.ru/);

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

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

OCBOCHHIO TMPOPECCHOHATBHOTO MOMYJS JOJDKHO TMPEIIIeCTBOBATh H3YUYCHHE
cnenyromux auciuruimH: «Maremarukay, «Mapopmatuka u UKy, «I"eone3us», «O0mas
kaprorpadusi», «MeTponorusi, craHmaptuzamus W cepruduranusy, «OCHOBBI
JTUCTAHITMOHHOTO 30HANPOBaHUS U (hoTorpammeTpusi», «Dusndeckas reorpadusi», «O0miee
3emiieBeienre», [IM 01 BrinmonHeHnue paboT Mo CO3JaHUIO T€0IE3UNUECKUX, HUBETUPHBIX
CETEH U CEeTEW CIENUaIbHOIO HaA3HAYEHUS.

N3yyeHue IUCHUIIIMH MPOGECCHOHAIBHOTO MOJIYJS 3aBEpIIaeTCs MPOBEICHUEM
HK3aMeHa KBATU(PUKAUOHHOTO.

CopepxkaHve TUCHUIUIMH U PE3YJIbTAaThl M3Y4YEHUS MPOPECCHOHAIBHOTO MOIYJIs
[IM.02 BemonHenue Ttomnorpaduyeckux CbEMOK, Trpaduueckoro U  IUGPOBOTo
oopMIIEHUS UX PE3YyTHTATOB

M/K.02.01 «TexHonoruu Tonorpapuaeckux ChbeMoK;

M/K.02.02 «D5eKTpOHHBIE CPECTBA U METOABI F€OAEC3NUECKUX U3MEPEHUIN»;

MJIK.02.03 «Kaprorpaduueckoe uepueHue»

BKJIFOYAIOTCS W YYUTBHIBAIOTCS IPU NPOBEICHUU TOCYAApPCTBEHHOU (MTOTOBON)
arrectauuu no cnennanbHoctu 21.02.08 «IIpuknannas reoae3us».

Ha ocnoBanum nokanbHbix akToB PI'BOY BO «KyoI'V» pazpabaThiBatoTcs
COOTBETCTBYIOIIHE MPOTPAMMBbI PAKTUK U UTOTOBOT'O AK3aMEHA MO MOYJIIO.

[Ipou3BOACTBEHHYIO MPAKTUKy (MO MPOQUII0 CHEUATBHOCTH) HEOOXOIUMO
MPOBOJIUTh KaK HUTOTOBYIO (KOHIIEHTPUPOBAHHYIO) MPAKTUKY MO 3aBEPIICHUIO MOYJIS.
OO0s3aTeNbHBIM  YCIIOBUEM JIOMyCKa K MPOW3BOJCTBEHHON MpakTUKe (M0 MPOQuUIIO
CHELMAIbHOCTH) B paMKaxX Mpo(ecCHOHATbHOTO MOJYJS SIBISETCS OCBOEHUE Y4YEOHOH
MpPaKTUKU JUJISl  TIOJY4YEHUs TEPBUYHBIX MPOGEeCcCHOHANBHBIX HABBIKOB B paMKax
MpoEeCCHOHAIBHOTO MOJyJid «BbimosHeHne paboT 1O OJHOW WM HECKOJIBKUM
npodeccusiMm paboumx, TOHKHOCTSIM CIyKalux (3aMepiiyK Ha TOmorpado-reo1e3ndecKux
Y MapKIIEHAEPCKUX paboTax).

bazaMu npou3BOACTBEHHON MPAKTUKU SIBISIIOTCS OpPraHU3alliid COOTBETCTBYIOIIETO
npo@uiIst, ¢ KOTOPBIMHU 3aKJIFOYEHBI JOTOBOPHI O B3aUMHOM COTPYIHUYECTBE:

1. PoctrexunBentapuzanus-denepansuoe bTU, AO (. KpacHonap, yi. Oktsiopbckasi, 31)

2. UIT MansmmieB A.A. (r. Kpacnonap, yn. [Ipuosépnas, a. 13, k. 114)

3. UI1 BeuromoBa T.M. (p. Aasires, Taxtamykaiickuii paiion, [II'T Dnewm,
yi1. Ilponerapckas, 65)

OCHOBHBIMHU YCIIOBUSIMU TPOXOKIEHUS MPOM3BOJCTBEHHOW MPAKTUKH B JAHHBIX
NPEINPHUATHIX U OPTaHU3ALUAX SBISIOTCS HATMYHE KBATU(UIIMPOBAHHBIX CIICIIUATIICTOB,
o0ecrnieueHre HOpPMaTHUBHO-TIpaBOBOW 0Oa3oil. [lpakThmka mo mpoduio crnernuarbHOCTH
MIPOBOAMTCS TIO]T PYKOBOJICTBOM IpeToaBaTeieil (primaa v CIeuaaIucToB YUPEKICHHH -
0a3 MpaKTUKH.

TeopeTnueckoe U MpakTUYECKOe OOyUeHHE TOJKHO MPOBOJIUTHCS B CHEIUAIBHO
00Opy/IOBaHHBIX KaOMHETaX, OOECHEUYEHHBIX y4eOHO-METOAUYECKON NOKyMEHTalHuen Mo
BCEM pazziesiaM NpopeCcCHOHATBHOIO MOJTYJIS.
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BreaynutopHas paboTa T0KHA COMPOBOXKAATHCS METOAMIECKUM OOSCIIEUYCHUEM U
000CHOBaHUEM pacueTa BpEMEHH, 3aTPAYMBAEMOT0 Ha €€ BBIMOJIHEHHE.

Kaxnpiii oOyuaromuiics JOJKEH oO0ecreurBaThCs JOCTYNOM K 0a3aM JaHHBIX U
O6ubamoTedyHbIM (hoHAaM, GOPMHUPYEMBIM IO MOJHOMY MEPEUHIO TUCIUIUIMH B Moaye. Bo
BpPEMSI CAMOCTOSITEILHOM MOJTOTOBKHU 00YYAIOIIUECS TOJKHBI ObITH 00ECIIEYEHBI JOCTYIIOM
K UH(GOPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHOU ceTH "MHTepHeT".

Kaxnpiii oOy4daronuiicss JokeH ObITh 0OeCrieYeH HE MEHEee YeM OJHUM Y4YeOHBIM
MeYaTHBIM | (WJIM) SJICKTPOHHBIM U3JaHUEM M0 KaKI0M JUCIHUIUIMHE TPOPECCUOHATBHOTO
MOAYJSl OJTHAM Y4EOHO-METOAMYECKUM TIeYaTHBIM U (WJIM) SJECKTPOHHBIM H3AAHHEM TI0
KOKIOMY MEKIUCIUIUIMHAPHOMY Kypcy (BKJIOYasi 3JCKTPOHHBIC 0a3bl MEPUOAMICCKUX
W3JaHUiT).

bubnmuoreunpiii (oHA OOKEH OBITh YKOMIUIEKTOBAaH N€YaTHBIMA H  (WJIM)
ANEKTPOHHBIMU M3AHUSIMU OCHOBHOW W JIOMOJHUTEIHHOW Yyd4eOHOH IUTEpaTyphl IO
JUCIUIUIMHAM BCEX YUEOHBIX ITUKIIOB, M3JaHHOM 3a MOCIEIHUE 5 JIeT.

bubnuoreunsrit  GoHA, NOMUMO Y4eOHOW JUTEPATYphl, JOJDKEH BKIIOYAThH
oduImanbHbIe, CIPaBOYHO-OMOIMOrpaguiecKkue U nepuoandeckie u3nanus B pacuere 1 -
2 sx3emrIuisapa Ha kaxasie 100 oOyvaronuxcs.

Kaxaomy oOyuaromemycsi J0JDKeH ObITh oOecredeH JOCTylnl K KOMILIEKTaM
O6ubmmoTeyHoro (QoHIa, COCTOAIIUM HE MEHEe 4YeM U3 3 HaMMEHOBAHHMM POCCUHCKHUX
KYpHAJIOB.

OO6pazoBarenbHasi OpraHu3alus MOPEIOCTaBISIET OO0Y4YarOIIUMCS BO3MOXXHOCTh
omepaTUBHOrO  oOMeHa  uH(opMalMell ¢  POCCUUCKMMH  00pa30BaTEIIbHBIMU
OpraHU3alMsIMH, HHBIMUA OPTaHU3AIUSIMH U JOCTYI K COBPEMEHHBIM MPOdeCCHOHATBHBIM
0a3zaMm TaHHBIX U UHPOPMAITMOHHBIM pecypcaM ceTu MHTepHeT.

4.1 KagpoBoe o0ecnieueHne 00pa3oBaTeibHOIO npouecca

TpeGoBanus Kk KBaTU(UKAIMK TEAATOTMYECKUX (MHKEHEPHO-TIEIarornYeCcKuXx)
KaJIpoB, 00ECIEYNBAIONINX O0YyUYEeHHE 110 TPO(PECCHOHATEHOMY MOTYJIIO:

peanuzaiusi MporpaMMbl MOATOTOBKM crennannuctoB cpennero 3eHa (IITICC3)
JI0JKHA 00ECTIEYMBATRLCS TIEAArOorMueCKUMH KaJpaMu, UMEIOIIMMHU BhICIIee 00pa3oBaHue,
COOTBETCTBYIOIIEE MPOGUITIO MPENOoaBaeMOro MOyl «BrimonHenune Tonorpadguyeckux
CheMOK, rpadudeckoe U IuppoBoe opOpMIIEHHUE HX PE3yJIbTATOB» IO CIEIMATIBHOCTH
21.04.08 «IIpuknagnas reone3us,.

OnbIT 1€4ATETHOCTH B OPTaHU3ALMU COOTBETCTBYIONIEH MpodeccroHanbHo chepsl
ABJISIETCS] 00S13aTENbHBIM 711 IPENoaBaTeseil, 0TBEYAIOIIUX 32 OCBOEHUE O0yYarOIIMMCS
npodeccuoHaibHOTO yyeOHoro uukna. llpenomaBarenu mnoOaydarOT JOMOJHUTEIBHOE
npodeccuoHaibHOE O00pa3oBaHUE MO MPOTpaMMaM IMOBBIIMICHHS KBaNU(UKAUU, B TOM
yucie B popMe CTaXUPOBKHU B MPOPHIIbHBIX OpraHu3anusax He pexe 1 pasa B 3 roja.

TpeOoBanuss K KBaTH(PUKANMKA TEIArOTUYECKUX KaJApPOB, OCYIIECTBISIOMIMNX
PYKOBOJICTBO MPAKTUKOM: JTUTUIOMUPOBAHHBIC CIIEIUATUCTHI-TIPENOIaBaTeNN
MEXIUCITUTUTMHAPHBIX KYPCOB, a Takxke obmenpodeccnonanbubix guciumuinda [IIICC3 mo
crietimanbHOCTH 21.02.08 «IIpukiiagHas reoae3us».
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5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA ITPOPECCHOHAJIBHOT'O
MOAYJA (BUOA TPOPECCHOHAJIBHOU JEATEJIBHOCTH)

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

KOMIIETEHIMH)

IIK 2.1. Ucnonib30BaTh COBPEMEHHBIE TEXHOJIOTHH | - 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 W NMPHUMEHEHHE METOJOB M CIOCO00B
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO pemeHus mpoeCCUOHABHBIX 337a4 B 001acTH
JESITeIbHOCTD, 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. OpueHTupoBaThCs 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 paboT. 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 Oymytieii mpodeccuu, 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. PaGoTathb B KOJUIEKTHBE U B KOMaH/IE, - aHaJIM3 WHHOBAIM B oOnactu pazpaboTKu
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 - CKOPOCTb OTpeIeJICHHs] KOOPAUHAT U OTMETOK
OK 8. CamocTosiTeIbHO ONPEACTATh 3a1a9n TOYEK XOJa U ITHKETOB;

po(hecCHOHANBEHOTO W TMYHOCTHOTO Pa3BUTHS, - KQUeCTBO HAHECEHHsI TOUEK X0J1a U MTUKETOB Ha

OCHOBY;
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3aHUMAaThCs CaMO0Opa30BaHNEM, OCO3HAHHO
TUTAHUPOBATH MOBBINICHUE KBATH(PUKAITUU
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 COLUAIIBHYIO
3HaYUMOCTh CBOEH Oynyiei nmpodeccun,
IIPOSIBJIATH K HEW YCTOMYUBBINA UHTEPEC.

OK 3. [IpynumMars penieHus B CTaHJapTHBIX U
HECTaHJAPTHBIX CUTYaLUsIX U HECTHU 32 HUX
OTBETCTBEHHOCTh

OK 4. OcymiecTBIATh MOUCK U UCTIOJIB30BAaHUE
uHpopmaruu, HeooxoauMoun Tt 3PHEKTHBHOTO
BBINOJIHEHUS TPO(HECCHOHAIBHBIX 33124,
po(hecCHOHANBFHOTO U JMYHOCTHOTO PAa3BUTHS
OK 5. Ucnonb3oBath HH(OPMALIOHHO-
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 (MOIYMHEHHBIX ), PE3yJIbTaT
BEBIIOJIHEHUS 3aJaHuA

OK 8. CaMOCTOATENBHO ONPEACIIATh 3a/1a4u
npo(hecCHOHATBHOTO U IMYHOCTHOTIO Pa3BUTHS,
3aHHMAaTbCs CaMO0Opa30BaHUEM, OCO3HAHHO
TJIAHUPOBATH MOBBINIEHUE KBATU(PUKAIIUH

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

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

- 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 BUJIA
TOMOrpadUIECcKoil CheMKH;
- KayecTBO M  CKOPOCTb  TMPOBEICHUS

PEKOTHOCIIMPOBKH MECTHOCTH;
- KauecTBO cOOpa, CUCTEMAaTU3allMy U aHalu3a
VCXOJTHOM Tonorpago-reoe3nyecKoil
UH(pOpMaLUKU 0 paiioHe PadoT.

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

OK 5. Hcnonb3oBaTh HHYOPMAIIIOHHO-
KOMMYHHKAIITHOHHBIE TEXHOJIOTHUH B
npodeccuoHanbHOM

JeSITeTbHOCTH

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

- paboTa Ha KOMITBIOTEPE;

- TOYHOCTh BBITIOJTHEHUS TIOJIEBBIX U3MEPEHUH;

- Ka4C€CTBO BCACHUS ITOJICBBIX XYPHAJIOB,

- TOYHOCTbH OIpENEIEeHUs] KOOPAUHAT U BBICOT
TOYCK XO0Ja U ITNKETOB,

- TOYHOCTb M3TOTOBJIEHUSI OCHOBBI JUISl ChEMOK;
- MPaBWIBHOCTh BBIOOpA YCJIOBHBIX 3HAKOB U
Ka4eCTBO WX HAaHECEHUs Ha OCHOBY;

- TOYHOCTh M KAaueCTBO CO3JIaHHS OpHUTHHAJA
TOIOTpapUUECKOro IIIaHa.

®opMbI U METOABI KOHTPOJISI U OIEHKHU PE3yJIbTATOB O0Y4YEeHUS JOJKHBI TO3BOJISTH
MpOBEPATh y OOYYaloOlMXCS HE TOJBKO CHOPMUPOBAHHOCTh MPO(EecCHOHATBHBIX
KOMIIETEHIIUM, HO U Pa3BUTHE OOIIMX KOMIETEHIIMM 1 00ECIIeUnBAIOIINX UX YMEHUH.
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5.1 OueHo4YHbIE CPEACTBA VIS KOHTPOJIS YCIIEeBAEMOCTH

KoMIIeKT O11eHOUHBIX CPEICTB MPEAHA3HAUEH ISl IPOBEPKU PE3YJIbTaTOB OCBOCHMS
npogeccuonanpHoro wmoayis IIM 02  BeimosnHenue Ttomnorpauyeckux ChEMOK,
rpaguyeckoro u 1U(PpPoBoro oQOpMIIEHUS UX PE3yNbTAaTOB MOATOTOBKHU CIEHUAINCTOB
cpennero 3BeHa 1o cnenuanbHocTH CIIO 21.02.08 «IIpuxnagHas reoae3usi» B 4acTH
OBJIQJICHUSI BUJIOM NPO(ECCUOHANTBHOMN 1E€ATEIbHOCTH.

B cootBerctBun ¢ PI'OC CIIO KOHTPOJIBHO-OLEHOYHBIE CPEICTBA SIBISIOTCS
COCTaBHOM 4acThI0 HOPMATHUBHO-METOUYECKOTO O0ECTICUeHUSI CUCTEMBI OIICHKH KauecTBa
ocoenus cryaeHtamu CIIO. [Ipu momoiu GpoHIa OLEHOYHBIX CPEACTB OCYIIECTBISETCS
KOHTPOJIb U YIIPABJIEHUE MPOLIECCOM NPHUOOPETEHHS CTYI€HTaMH HEOOXOJIMMBIX 3HAHH,
YMEHUH, IPAKTUYECKOTO OMbITa U KomnereHuui, onpeaeneHusix I'OC CIIO.

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

1. ITacnopT KOHTPOJIBHO-OIIEHOYHBIX CPEACTB 10 NPOPECCHOHATBHOMY MOAYJIIO;

2. Metoauueckue yKa3aHMs W MaTepuaibl IO BHMJAM 3aHATUN, BKIIOYAIOIIME:
KOHTPOJIbHO-U3MEPUTENBHBIE MaTEpHUaJIbl, ONPEICIAIOINE MPOLUEAYPbl OLCHUBAHUS
3HaHUW, YMEHUM M NPAKTHUECKOIO ONBITA, XapaKTEpU3YIOLIME 3Tambl (HOPMHUPOBAHUS
KOMIICTEHLIAMN.

Meronuueckue yka3aHus M MaTrepuaigbl 10  BUAAM  3aHATUH  BKIIFOYAIOT:
PEKOMEHJAMM K BBINOJHEHUIO M CIHCOK HAaMMEHOBAaHUM MpPaKTUYECKUX padoT;
COJIEpKaHUE CaMOCTOSATEIbHBIX pPabOT, BKIIIOYAIOIIME BOIPOCHI JUIsl BHEAYJIUTOPHOU
CaMOCTOATENbHON pabOThl; pEKOMEHAAIMH U TEMBI JUIsl BEIIOJHEHUS peepaTuBHBIX padoT;
KPUTEPUU OLEHKH YCTHOTO M MUCBMEHHOI'O OMNpPOCa; KPUTEPHUH OLIEHKH CEMUHAPCKOIO
3aHATHS; BOMPOCHI JJII UTOTOBOM aTTeCcTallMy MO JUCLUMIUIMHE, KPUTEPUU OLEHUBAHUSA
OTBETa CTYJEHTa Ha DJK3aMEHE; NEpeuYeHb PEKOMEHAYEMbIX Y4eOHbIX H3HaHUN AJis
BBITIOJIHEHUSI CaMOCTOSATEbHON paboThl. O0beM POC COOTBETCTBYET yUeOHOMY IJIaHy
noarotoBku. Ilo kauyectBy oueHounsie cpeactBa U ®OC B menom o00ecreyuBarOT
OOBEKTUBHOCTb M JIOCTOBEPHOCTb pPE3yJIbTaTOB NIPU MPOBEICHUU OICHUBAHUS C
pPa3IMYHBIMM  LEJISIMM, JAIOT BO3MOYKHOCTb ONPEIEIUTh COOTBETCTBUE CTYIEHTOB
KOHKPETHOM KBATU(PUKAITMOHHON XapaKTEPUCTHKH.

5.1.1 ITacnopT (poHIA OLIEHOYHBIX CPEJCTB

Komriekr OLICHOYHBIX CPEICTB MIO3BOJISIET OLICHMBATh OCBOCHHE
npodeccronanbHbIx KoMneTeHui (I1K) u o6mux komnerenuuii (OK), cOOTBETCTBYIOMINUX
BUJly TNPOQPECCHOHANBHON JeATEIbHOCTH «BbINolHEeHne 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,
IpaKTHyYecKas padora,
BBIIIOJIHCHHE

MJIK 02.02 DiaeKkTpoHHBIE CPEICTBA U OK 1-9 CaMOCTOSITENIbHBIX
METO/IbI T€0JIC3UNYECKUX U3MEPEHUI T1IK2.1-25 3aJaHNH,
TECTHUPOBAHUE,
CEMUHAPCKOE 3aHATHUE,

pedepar

Texymui onpoc,

OK 1-9 TECTUPOBAHUE,

TIK 2.1-2.5 BBIIIOJIHCHHUEC
CaMOCTOATEIIbHBIX
3a/1aHNM, KOHTPOJIbHBIE,
ceMuHap, pedepar

3. | MK 02.03 Kaprorpadudeckoe dyepucHue

5.1.2. Kpurepum oueHKH 3HAHUH 00Y4YAIOIIMXCH B LEJIOM 110 MOYJII0

Koutposb OCBOCHMS 00y4YarOIIMMUCS IPOrpaMMHOI0 MaTtepuaa
PO(PECCUOHATIBHOTO MOIYJISI €0 COCTABISIOMUX (MEXIUCIUIUIMHAPHBIX KYPCOB) UMEET
CJIEIYIOIME BUJIbI: TEKYIIUA U POMEKYTOUYHBIN KOHTPOJIb.

Texymuii KOHTpOJIb 3HaHUM OO0YyYaroIMXCs MPOBOAMUTCS C LEIbI0 OOBEKTUBHOM
OLIGHKM KadyecTBa OCBOEHMsI MpOrpamMmbl MPO(PEecCHOHATBHOTO MOIYJs, a TaKxke
CTUMYJIMpPOBAaHUS  y4eOHOM paboThl  0Oy4YarOIIMXCS, MOHMTOPHMHTa PE3yJIbTAaTOB
o0pa30BaTeNbHON JIeATENbHOCTH, MOATOTOBKM K IPOMEXKYTOUHOM arrectauuud |
oOecrieueHrss MaKCUMaIbHOU A()PEKTUBHOCTH yueOHO-BOCHHUTATEILHOTO IIpoIlecca.
Texyiuii KOHTPOJIb OCBOEHHUS MPOrPaMMbl MPOPECCHOHATBHOIO MOJYJI MPOBOIAUTCS B
npejenax yueOHOTO BpeMEHH, OTBEICHHOTO Ha U3YYEHUE MOAYJIS C UCTIOJIb30BAaHUEM TaKHX
METO/I0B KaK YCTHBIN, TUCbMEHHBIH, TPAKTUYECKHUI, CAMOKOHTPOJIb, I/I€ aBTOP PACKPHIBAET
CYTbh UCCIEAYEMOM POOJIEMbI, IPUBOIUT PA3IMUHbIE TOUKU 3PEHUS, a TAK)KE COOCTBEHHbBIE
B3rsAAbl Ha He€. Texkylmuid KOHTpOJb BKIIIOYal B ce0d TaK K€ OLIEHKY BBINOJHEHUS
MPaKTUYECKUX pabOT MO TeMaM y4eOHOM AMCLMUIUIUHBI.

[IpoMeXyTOUHBIA KOHTPOJIb SIBJISIETCS KOHTPOJIBHOW TOYKOM I10 3aBEPIIECHUIO
OTIENBHOIO  pazfena  MNpo(EecCHOHAIBHOIO  MOAYJIS M €ro  COCTaBIISIOLIUX
(MEXIUCIUIIMHAPHBIX KYPCOB), HMEIOIIUX JOIMUECKYIO 3aBEPIICHHOCTh M0 OTHOIICHUIO
K YCTAHOBJICHHBIM LIEJISIM U pe3yiibTaTaM oOyueHus. [IpoMexxyTouHbIi KOHTPOJIb OCBOSHUS
npo(hecCHOHATBHOTO MOJYJISl OCYUIECTBIIAECTCA MPHU MPOBEAECHUH AU(PepeHIupPOBaHHOTO
3ayera.

KoHTposib M OLlEHKa 1O NPOU3BOJACTBEHHON NPAKTHUKE IPOBOJUTCA HA OCHOBE
XapaKTePUCTHKH, AaTTeCTAllMOHHOTO JHCTa U JHEBHUKA OO0ydYaromierocss ¢ MecTa
MPOXO0’KJICHUS MPAKTUKH, 3aBEPEHHON PYKOBOJIUTEIEM OpPTraHU3aI1U.
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[Ipenmerom onenku ocBoeHust moxyis [IM 02 BemonHenue Tomorpaduyeckux
CBhEMOK, Ipapuueckoro u HUPppoBoro oPOpMIICHUSI UX PE3YNIbTATOB SIBISIOTCS YMEHUS U
3HaHuA. KBanm@pukaunoHHbIN 3K3aMeH sBisgeTcs (OpMOIl HTOrOBOM aTTecTalluu y4eOHOM
JUCLUIUIMHBI U IPOBOJUTCS C YUYETOM PE3yJIbTAaTOB TEKYIIETO KOHTPOJIS.

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

DK3aMeH (KBaTM(PUKAIMOHHBIIN) IPOBOAUTCS B BUJIE BBIIOJIHEHHSI 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 JJIS POBEICHUS TeKYyIIed aTTecTAluN

IIpeacraBienue
HaunmeHoBaHue
Ne i/ OLEHOMHOTO KpaTkasi XapakTepHCTHKA OLICHOYHOT 0 OLICHOYHOTI'0
cpeacrea CpeACTBA B
CpeAcTBa
donne
1 VYcerHBIi onpoc CpencTBo MpOBEPKH 3HAHUU MONy4YeHHBIX | KommekT
Ha JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHSX | KOHTPOJIBHBIX
10 OIIPEACIEHHOMY Pa3/Ielly WIH TEME. 3ajaHui,  aud
MIPOBEICHMUS
omnpoca
2 Pedepar [Iponykr  camocrosTenbHOH  paboThl | Tembl
CTYJICHTA, MPEJICTaBIISIIOLIANA co0oit pedepaTuBHBIX
KpaTKoe H3J0KeHHWE B NUCbMEHHOM BHIE | paboT
pe3ynbTaTOB  TEOPETUYECKOTO  AHAIN3A
orpeJieNIeHHON HAYYHOU (yuebHo-
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 | [lepeuens Tem,
3aHATHE CTYJEHTa, TO3BOJIAIOMNN Hauboyee IONHO | METOMBI
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 PElIeHUHU 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 OTYETe
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
WCKaKEHUU (c), TUIOCKOCTh TJIaBHOT'O BEepTHUKaJa (Q) u MJIOCKOCTh

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 NepcrneKTUBy BEPTUKAIBHOIO OTPE3KA.
3asnaHue 2
1. [TocTpouts n300paxkeHne cHuMKa 18*18 cM, cucteMy KOOpJIUHAT, IIABHYIO TOUKY
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 IMHKUIO HYJIEBBIX UCKaKEHUH Nche
6. W3meputh pannyc-BeKTOp Fc TOUKH @ B YTOI (.
7. BBIYHCIIUTE TTIONPABKY 3a YroJl HaKJIoHa 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 JUTHHY 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 5;7 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
a0 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

KoHTpoJibHBIE BONPOCHI (BUJI OTYETHOCTH):
O¢opMUTh TNHUCHMEHHBIM OTYET C M3MEPEHHBIMU U PACCUUTAHHBIMU BEITUYMHAMM,
rpaduyeckuii MaTepuail.

5.1.4. OIIeHO‘{HbIe CpeacTrBa 1Jisl MIPpOBEACHUSA l'lpOMe)KyTO‘{HOﬁ arrecranmuu

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
CTpaHBI U Pa3sHOPOIHYIO TOTOTpapUIECcKIX
OOHOBIICHUS Tororpaguyecky | IUIAaHOB U KapT B
CYIIECTBYIOILIETO | 10 U rpaduyeckoM u
kaprorpaduyecko | kaprorpaduuecky | uudpoBoM BHe
ro ¢oHza, 10 uHpOpMAIUIO
BKJIFOYast JUIS TIenei
reoMH(pOPMAIIMOH | COCTABJICHHS U
HBIE U OOHOBIICHHS
a3POKOCMHYECKHE | TororpapuyecKux
TEXHOJIOTUHI IUIAaHOB U KapT
Jduddepenn . . paKkThdeckuii onelT | KorHutusHEIE, Texymuii
MPOBAHHBIH Maremar BBINOJIHS | paboThI C HWHTEJUIEKTyalb | OTpOC,
3a4eT 0 | HMYECKyI0 OCHOBY | Tb TornorpaMIeCKUMH | HbIE, TECTUPOBaHUE,
pa3zenam TororpauYeckd | KapTOMETPUYeCK | IUIaHAMHU M KapTaMu | KpeaTHUBHbIC BBITIOJTHEHHE
MOy ISt X IUIAHOB M KapT; | He OmnpejeNeHHs | *BJIaJeTh HABbIKAMH 3aJIaHuid,
. npaBmia Ha KapTax; KOMITBIOTEPHBIX U KOHTPOJIbHBIE,
NPOEKTHPOBaHMs | * CIIYTHUKOBBIX ceMuHap,
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YCIOBHBIX
3HAKOB Ha
Tonorpaduuecku
X IUIaHaX |
Kaprax;

. OCHOBBI
MPOCKTUPOBAHHS
, CO3MaHusi U
OOHOBIICHHS
TomorpapuIecKu
X ITAHOB M KapT

orpesen
ATb  DJICMEHTHI
MaTeMaTHYECKOU
OCHOBBI
TOTOTpaIIecKu
X IUTAHOB | KapT;
.

BBINOJTHSA
Th
TeHePATN3AIIHI0
pu
COCTaBJICHHH
Tonorpaduyecku
X IUTAHOB | KapT;

TEXHOJIOT Uil B
00paboTKe MOJIEBBIX
U3MEpEeHuH

*BIIA/ICTh HABBIKAMH
paboThI ¢
Tororpado-
reo1e3nYeCcKoi
nndopmanuei

*HMETh
MPAaKTUYCCKUX OTIBIT
paboTHI ¢
TEXHUYCCKUMU
WHCTPYKIUSAMH 110
BBITIOJTHCHHIO
Tororpado-
Te0JIe3MIECKUX
W3BICKaHUU

*HMETh
MPaKTUIECKUX OTIBIT
MPOBEICHUS
TIOJIEBBIX
TonorpagpuIecKux
pabot

*BIIaJICTh HABBIKAMHU
MaTeMaTHIECKOH
00paboTku
MaTepHaJlOB
TIOJICBBIX CHEMOK

*HIMETh
MIPaKTUIECCKHE
HaBBIKH 110
O0OHOBJICHHIO
TonorpapuIecKoro
MaTepHaia

*HIMETh
MPAKTUYECKUI OTBIT
paboTHI ¢
TEXHUYCCKAMU
HHCTPYKIUSIMHI

*BIIAJICTh HABBIKAMH
MaTeMaTHIECKOH
00paboTKu
pe3yIbTaToOB
TOJIEBBIX
nU3MepeHuit

*METh
MPAKTUYECKUI OTBIT
KOHTPOJIS
pe3yIbTaTOB
tomorpado-
Te0JIe3NIECKUX
W3bICKaHUHN

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. CxopocTts cBeTa. OCHOBOMNOJIOKHUKHU BOJTHOBOM, KBAHTOBOW M APYTMX TEOPUM 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-KOOPIUHATHBIX
CUCTEM)

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

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

24. DJEeKTpOHHBIE W3MEpEeHUs 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
POOOTU3MPOBAHHOTO 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 TEXHOJIOTHUM B I€0€3NYECKOM MTPOU3BOJICTBE
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
OO0mume cBeneHns O CIyTHUKOBBIX PAJMOHABUTAIIMOHHBIX CUCTEMAX
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.

[lepcnextussl 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
PenstuBrctckue 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 KpaTrkuii KOHCHIEKT JIEKIIMOHHOTO 3aHSITUsS HAa Temy: «Ha3HaueHue U BUABI
cbeMoKk» MJIK 02.01 «Texnosiorun Tonorpaguyecknx ¢beMoK»

1 OOume cBeneHUS O TOIIOCHEMKAX

CpEMKOI Ha3BIBAIOT COBOKYMHOCTh MU3MEPEHUMN NJisi CO3JaHUs IUIaHbl, KAPThl MECTHOCTH
WIK IpoQuiig Mo 3aJaHHOMY MapuipyTy. [Ipu BbITONIHEHUN CHEMKH paboTa MPOU3BOAUTCS IO
MNPUHIMUITY OT OOMIET0 K YaCTHOMY: CHayalla Ha MECTHOCTH CO3/al0T IUIAHOBYIO U BBICOTHYIO
ocHOoBY, Hanpumep I'TC win ceTu crymeHuss U BBICOTHBIE CETH, 3aTEM CO3JAI0T ChbEMOYHOE
000CHOBaHHE, C TOYEK KOTOPOrO CHUMAIOT CUTYAIIUIO U pelbed.

KoHTypHOI CBEMKOI HA3bIBAIOT CHEMKY TOJIBKO KOHTYPOB M MPEAMETOB MECTHOCTH,
BEPTUKAIBHOU - CHEMKY pelibeda, Tonorpaduueckoil - COBMECTHYIO IJIAHOBYIO U BEPTHUKAIbHYIO
CBhEMKH.

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

Cpennue omuOKN B MOJOKEHUHU HA TJIaHE TTPEAMETOB U KOHTYPOB MECTHOCTHU C YETKUMU
OUEPTAHUSAMH OTHOCHUTEIHHO ONMKAUIINX TOYEK CHEMOYHOTO OOOCHOBAHUSA HE JOJDKHBI
npeBbimaTh ot 0,4 MM B paBHUHHBIX paiioHax A0 0,7 MM B TOPHBIX palioHax.

Bb160p BBICOTHI ceueHUs penbeda 3aBUCUT OT MacilTada U CTeTIeHN H3PE3aHHOCTH perbeda.
s macmraboB ot 1:500 go 1:5000 BeicoTa ceuenus penbeda coctasisier 0,25; 0,5; 1; 2; 5 m.
Cpennue ommoKu ChbEMKHU perbeda OTHOCUTETHFHO OMKAUIIINX TOYEK ChEMOYHOTO 0O0CHOBaHUS
He JIOJDKHBI TpeBbIaTh 1/4 - 1/3 BeIcOTHI ceueHus penbeda. Ha necHbIX ydacTkax JOMYCK MOXKET
yBenuuuBarthes B 1,5 paza.

Metoasl CbEMKU: TEOMOJUTHASI, TaXCOMETPUUECKasi, MEH3YyJIbHasi, HUBEJIUPOBAHUE
MOBEPXHOCTH, (hoTOTOMOrpadudecKas.

2 TeomonutHast CHEMKaA

OTO KOHTYpHasi CbEMKa, B KOTOPOM pa3HBIMU CHOCO0AMU OT CTOPOH U IYHKTOB
000CHOBaHMUSI ONIPEEIAIOT MJIAHOBOE MOJIOKEHUE CHUMAEMBIX TOYEK.

[TyHKTBI 000CHOBAHUS CO3AIOT OOBIYHO MPOKJIAAKON TEOTOIUTHBIX XOJI0B. 3atem
Pa3HBIMH CTIOCOOAMU CHUMAIOT T€ TOUKH, KOTOPbIE HY>KHO TTOKa3aTh Ha TIJIaHe.

Croco6 nmpsIMOYTOJBHBIX KOOPAWHAT (MM COCO0 MEPIEHAUKYIISIPOB) TPUMEHSIOT, KOT/a
omnpezenseMas Touka P Haxoautcst BOIU3U CTOPOHBI TEOIOJIMTHOTO XO/1a.

P

4y

A

Puc. 10.1 Cnocob npssMOoyronbHbIX
koopauHat

N3mepstoT 2 KOOpAUHATHL X U Y, IPEABAPUTEIBHO IOCTPOUB MEPIEHIUKYIISP K TuHUU AB.
Ero crpost win "Ha rnas3", ecnu jiuHa cropoHel OP  He 0ojee HECKOJBKMX METPOB, WIH
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WCIIOJIB3YIOT JIJISl TOTO 3KKEp MpH O0iee NITMHHOW CTOPOHE. DTOT CIIOCOO YacTO MPUMEHSIIOT TSI
CBEMKH MOJIOCHI MECTHOCTH BJIOJIb OCH JINHEHHOTO COOPY>KEHUSI.
B nonsipuoM cioco6e u3MepsItoT yroii U pacCTOsSHUE.
P

Q

Puc. 10.2 MNMonspHbIn cnocob

Yroa u3MepsoT TE€OJ0JIUTOM OOBIYHO OJHUM IOJIIYHPUEMOM CIIOCOOOM COBMELIEHHBIX HYJEH.
PaccrosiHue u3MepsIOT pPYJNETKOW, HMUTAHBIM JaJlbHOMEPOM TEOAOJUTAa WM CBETOJAJbHOMEPOM
TaxeoMeTpa.

B crioco0e er'IOBOfI 3aCCUYKH UBMCPAIOT 2 yriia 1 €ro IpuMEHAOT B TPYAHOAOCTYIIHOM MCCTC.

oz P

Puc. 10.3 Yrnosaga 3aceuyka

B cnocobe nuHeiHO# 3aceku u3MepstoT 2 paccTosHUS. Ero mpuMeHstoT B cilydae KOPOTKHX
paccTosiHui 10 oNpeAensieMoi TOUKH, KOT/la OHM KOpoYe JUTMHBI MEPHOTO Ipudopa.

B cnoco6e cTBOpPOB MONI0OKEHHE TOYKU ONPEIESIOT OTHOCHTEIbHO CTBOPHOW JIMHMM, KOHIIAMH
KOTOpOﬁ SIBJISTFOTCST JTH0O BCPIIHUHBI TOYCK TCOAJOJUTHOI'O X0A4a, 100 CTBOPHBIC TOYKH, PACIIOJIOKCHHBIC
Ha CTOPOHAX XO/a, MO0 YK€ CHAThIE TOUKH, HAalpUMep, YIiibl 31aHuil. ECTh MHOTO pa3HbIX CXEM 3TOro
cnoco0a. J[Ba 3 Hux moka3ansl Ha pucyHkax 10.5 u 10.6.

Jns obGecnieyeHHst ChEMOK JTOCTATOYHBIM YHCIOM CTBOPHBIX TOYEK MX HAMEUaloT C IOMOUIbIO
TE€OJ0JINTA HA CTOPOHAX T€OAOJUTHBIX X0/10B yepe3 20-40 MeTpos.

B cnocobe 00xoma NpoOKIaAbIBaIOT JOMOJIHUTENBHBIA CHEMOYHBIN XOJ, MPHUBSI3BIBAEMBIA 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 €cIIOCO0 NEPHIEHIUKYIIAPOB.

[Ipu cprémke MOOBIM CHIOCOOOM BEOyT aOpUC-)KypHal, B KOTOPOM CXEMAaTHYECKH TOKa3bIBAIOT
CHMMaeMble OOBEKThI U U3MEPEHHbIE 3JIEMEHTHI. J{J1s1 KK 10 TOUKH X J1Ba.

[To 5TUM H3MEpPEHHBIM 3JIEMEHTaM C TOMOIIBIO TPAHCTIOPTUPA U MACIITAOHOHN JIMHEWKH CHATHIC
TOUYKM HAHOCAT Ha Iu1aH. HekoTopble TOUKH, HallpUMep yIiibl 3JaHUH, HAHOCAT Ha IUIaH 110 KOOpJIMHATaM,
IUTSL 9€T0 X BBIYUCISIOT 110 KOOPIAMHATAM OMOPHBIX TOYEK M U3MEPEHHBIM JIEMEHTAM.

B mo6oMm u3 6-Tu crioco00B ChEMOK KOOPIMHATHI UCKOMBIX TOYEK MOTYT OBbITh BBIYMCIIEHBI IO
M3MEPEHHBIM JIEMEHTaM. DTO MMO3BOJISIET HAHECTH UX Ha IJIaH C HECKOJIBKO 00Jiee BRICOKOH TOYHOCTHIO.

3 TaxeomeTpuueckasi cbEMKa

OHa BBINOHAETCS NP CO3AaHUH IIAHOB 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 eIl€ Yribl HAaKJIOHA JUIl BBIYMCICHHUS BBICOT/ BBICOTBI MOXKHO OIpEneNaTh U
reOMETPHUECKUM HUBEIHPOBAHUEM.

%4

F

B —

Puc. 10.8 TaxeomeTpuyeckas

IIpn chéMKe KaXA0W peeyHOM TOYKHM M3MEPSIOT 3 MapaMeTpa: TOPU30HTAIbHBIN, BEPTUKAIbHBII
yriael U paccrosHue. 10 ropu3OHTaJIBHOMY YINIy U PacCTOSHUIO TOYKU HAHOCAT HA IUIaH IOJIIPHBIM
criocobom. [1o BepTUKaIbHOMY YTy U PaCCTOSIHUIO BBIYUCIISIOT UX BBICOTHI.

Jis TaxeoMeTpu4ecKoi ChEMKH M3TOTOBJISUIN ClIEUabHbIE TPUOOPHI ONTUYECKHE TaXEOMETPHI,
ITO3BOJISIIOIINE YITPOCTUTh U3MEPEHHUSI PACCTOSAHUI. B HacTosIIee BpeMsi OHU BBITECHSAIOTCS 3JIEKTPOHHBIMU
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TaxeoMEeTpaMH, TO3BOJISIONIUMHU BBIMIONHATE H3MEPEHHUS YIJIOB M PACCTOSHUN HAa BBHICOKOM YPOBHE
aBTOMATH3AIIUH.

[Tpu chEMKe BeAyT CXEMaTHYECKHE PUCYHKH - KPOKH, Ha KOTOPBIX MOKAa3bIBAIOT CHUMAaeMBbIC
0o0BeKTHl M TOukd. Hymepanusa Todyek Ha Kpokax 00s3aTelbHO OJKHA COBMAAaTh C Hymepalueil B
XKypHaJe U3MEPEHUN UM 3alIOMUHAIOIIEM YCTPOUCTBE TaXxeoMeTpa.

4 MeH3ynbHas CbEMKA

Orto Tonorpaduueckas ChEMKA, BBITIOIHsAEMAsi HETIOCPEICTBEHHO B TOJIE C MMOMOIIBI0 MEH3YIIBI U
kunperens (MeH3yJga - OT JIATHHCKOro Mensula - cromuk; Kumpereab OT Hemenkoro Kippen -
ONPOKH/IBIBAaTh, a regel - nmuHeiika). [OpU30OHTANBHBIC YIVIBI HE H3MEPSIOT, a CTPOST TIpadUuecKu C
MTOMOUIBIO JIMHEUKH KUIPEresis, I03TOMY MEH3YJIbHYIO CbEMKY HA3bIBAIOT yIJIOHAYEPTATEIbHOM.

MeH3ylbHYI0 ChEMKY TNPUMEHSIOT HAa HEOONBIIMX ydYacTKaxX, KOTJa OTO 3KOHOMHUYECKHU
1eaecoo0pasHo.

Puc. 10.8 Men3ynbHas cbéMKa

[Ipu cpéMke curyauuu U penbeda paccTOSHUS H3MEPSIOT, KaK IMPaBUiIO, AAJIbHOMEPOM, a
IIPEBBILICHUS.  ONPEACHAIOT  TPUTOHOMETPUYECKMM  HUBenupoBaHueM.  lloctpoenme — nnana
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 TulaHIieTa pazmepamu 60x60 cm. C moMoIIbio
3-X NOJbEMHBIX BUHTOB IUIAHIIIET TOPU3OHTUPYIOT. [11aHIIeT MOXKHO BpalaTh BOKpYT BEpTHKAIBHOM OCH.
EcTb 3akpenuTenbHbI U HABOASIIWNA BUHTHI JUIsl TOYHOW OPHUEHTHPOBKY IUIAHILIETa OTHOCUTENIBHO CTPaH
CBETa.

Kunperens 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
(MooOHBI  HOMOIPaMMHOMY TaxeoMeTpy), IO3BOJSIOIMIMNA cpa3y ONpeAessTb TOPU30HTAIbHbIE
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 cpéMKON Ha IIIAHIIET HAKJIEUMBAIOT BaTMaH, HA KOTOPOM IPEABAPUTENBHO HAHOCSIT 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. 3aT€M 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 OPHMEHTHPOBATH IUIAHILET MO CTpPaHaM CBETa. JTO JAENAI0T 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 c110cOO CHEMKM TOYEK - MHOJAPHBIA. [IpuMeHSIOT Takke mpsiMble, OOpaTHBIE M
KOMOMHHPOBAaHHBIE 3aCEUKHU.

5 HusenupoBaHue NOBEPXHOCTH

OHO BBINOJHSETCS C 1EJBI0 MOMyYeHUs! KPYTHOMACIITAOHBIX TJIAHOB MECTHOCTH C MaJIO BBICOTOM
ceueHHs penbeda, Korma o0bEKTOB MECTHOCTH Majlo, HO HYKHO TOYHO CHSTH penbed Ha paBHHUHHOM
MecTHOCTH. OHO HEpEeNKO BBINOJIHACTCS MJI BEPTHUKAIbHOMW IUIAHUPOBKM MPHU SKWIHMIIHOM H
IIPOMBIIIJIEHHOM CTPOUTENBCTBE. BBINOIHAETCSI FEOMETPUYECKUM HUBEIUPOBAHUEM.

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

HuBenupoBanue o kBajgparaM HAUMHAIOT C IOCTPOEHUSI HA MECTHOCTH CETKHU KBaJPaTOB, KOTOPYIO
pa30UBaIOT ¢ MOMOINIBIO TEOOIUTA U MepHOTO Tpubopa (mampHOMepa) (puc. 10.9). Ha mnane cTopoHs
JOJKHBI ObITH He Oosiee 2-4 cM. BepiinHbl KBaapaToB 3aKPEIUIAIOT KOIbsIMHU. OJHOBpEMEHHO BeAyT abpuc
CbEMKH, IJI€ CXEMAaTUYECKU MOKa3bIBAIOT CUTYALMIO C IMPOMEpPaMHU U pesibed (CTpenKaMu MOKa3bIBalOT
HaIpaBIJIEHUs CKATOB).

Bnauane 3Ty ceTKy KBajpaTOB NPUBS3bIBAIOT B IUIAHE K IYHKTaM TI€0JE€3M4YECKON OCHOBBHL. B
pe3ynbTaTe NPUBSI3KA Pa30UTYI0 HA MECTHOCTH CETKY KBaJIpaTOB HAHOCST Ha IJIaH WM MO BHIYMCICHHBIM
KOOpJMHATaM 2-3 ero BEpILIUH, WU 110 U3MEPEHHBIM YIJIaM U PACCTOSIHUSIM.

[Ipy BBICOTHOW TPUBS3KE OMPENEISIOT BBICOTHI BEPIIMH KBaJpaTOB TIE€OMETPHUYECKUM
HUBEJIMPOBAHUEM OT ONIKANIINX ITYHKTOB OOOCHOBAaHUSI C M3BECTHBIMH OTMETKaMH BBICOT. J{J1si 3TOTO
CHUMAIOT OTCUETHI HUBEJIUPOM 10 YEPHOU CTOPOHE pEiikU, yCTaHABIMBaeMOM Ha Kax10i BepiiuHe. [[nna
nmyda He 1omkHa 0bITh Oosiee 100-150 meTpos. [TosTomy eciu miiomanb CbEMKU BEIMKA, TO HUBETUPOBAHUE
BBITIOJHSIOT C HECKOJIBKUX cTaHIMH. [Ipyr 3TOM HY>KHO JieaTh HECKOJIBKO OOIIMX TOYEK JIJIS 2-X CMEXHBIX
CTaHUIMH. BpIUuCIEHNs BBINONHSIOT 4Yepe3 TOpU30HT MHCTpyMmeHTa ['W, xoTopblil Oyner pasHbIM AJis
KQKIOW CTAHIH.

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

Apens

rae bi — oTcuér mo peiike Ha ONMpeAENAEMOli BEpILIUHE.

[Tpy HUBENMPOBAHUM MO MarucTpajisM ¢ nonepeyHukamu (puc. 10.10) BHauane mpoKIaAbIBaIOT
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€ nensart Ha 3 BUIa CLEMKHU.

Hazemnas pororonorpadudeckas crémka

Bemonustor ¢ororeononutamu ¢ AByX KOHLOB Oazuca A u B ¢ Bo3BblmeHHBIX 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.

®ororpadupoBaHrue ¢ KOHIOB 0a3nca MPOU3BOAUTCSA MPU TOPU3OHTAIBHBIX ONTHUYECKUX OCSX
(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 YCTAaHABIIMBATh C IIOMOIIBIO YCTPOUCTB, MOAOOHBIX y311aM Teogonuta. Kpome porokamepsl
y HEro ecTh 3pUTeNbHas TpyOa, yriioOMepHble KPYTH, YPOBHH, MOJBEMHbBIE BUHTHI, 3aKPENUTEIbHBIN U
HABOJSIIUN a3UMYTaJIbHbIE BUHTHI.

ITpu cvémie ¢ onHOro KoHIA 6a3zuca GOTOTEOA0JIUT OPUESHTUPYIOT 110 A3UMYTY IO HAIPABICHUIO
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 BBINOJHSETCSI Ha YHUBEPCAJIbHBIX CcTepeonpubopax (KomMmIbploTepax) 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 IPUKUMAaX, IJ€ APYrue BUJbI CbEMOK 3aTPYIHUTENbHBI U3-32 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 CMEXKHBIX CHUMKaX. VICIONB3yIOTCS KaK OJMHOYHBIE CHUMKHU JJIi 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 ONPEIENISIOT UX KOOPAUHATHI B HA36MHOM CUCTEME KOOpUHAT.

[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. Paspemienune
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 NpakTHMUECKH Ha BCIO IOBEPXHOCTh 3eMiIM. 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 JaJIbHOMEpPA, KOTOPBIA MOBOpAuMBaeTCs IO
BEPTUKAIA U TOPU3OHTAIM. BO3MOXKEH BapuaHT Ha3eMHbIM M BO3AywHbIM. [Ipu cbémke ¢ camonéra
TpeOyroTCs u3MepeHus u cnyTHUKOBbIMU cucteMaMmu. [Ipuémuuku GPS (I'JTOHACC) nomkHBI OBITH Ha
camouiéTe U Ha 2-X ¥ 00Jiee OTMIOPHBIX MyHKTaX.

Cxkanep Cyrax 2500 umeeT ciieIyronme XapakTepUCTHKHU

- 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 «JaeKkTpoHHBbIE CpeACTBAa W MeETOAbI Ie0Je3nYecKHX
U3MepeHuiD»

TaxeoMeTp — reojie3sn4ecKuii Ipuoop AJ1A U3MepPeHUus paccTOSTHUIl

TaxeomeTp — reoje3uyecKkuil NMpuOOp Al U3MEPEHUs PACCTOSHUN, TOPU3OHTAIBHBIX YIJIOB,
MIPEBBILICHUH, pELICHUSI HHKEHEPHBIX 3a/1a4.

[To cyTH, 37IEKTPOHHBIA TaXEOMETP — CaMblid PACTIPOCTPAHEHHBIM T'€0Je3UUECKUI Mpudop. ITO
CBA3aHO, MPEXKE BCETO C €r0 YHUBEPCATBHOCTHIO. TaxeoMeTp UCIIONb3YETCS AJI BBIYUCICHUS KOOPAUHAT
Y BBICOT TOYEK MECTHOCTH TPH TONOTpaduIecKkoii ChEMKEe MECTHOCTH, TIPH Pa30MBOYHBIX paboTax, BRIHOCE
B HATypy IMPOEKTHBIX PEIICHUH HT.II.

B 371ekTpoHHBIX TaxeoMeTpax pacCTOSIHUS U3MEPSIOTCS 110 BPEMEHM ITPOXOXKACHMSI JIyda jla3epa OT
oTpaxkareiass U oOpaTHO, a TakXe, B HEKOTOPBIX MOJENSIX, YTO4HseTcs mo casury ¢as. JlampbHocTh
U3MEpPEHUS 3aBUCUT OT TEXHUYECKUX BO3MOXKHOCTEH MOJIETN TaXEOMETpPa, a TaKKE OT MHOTHX BHEIIHUX
rapaMeTpoB: TEMIIepaTypa, JaBJICHUE, BIAXKHOCTh U Jp. Jnamna3oH W3MEpeHHUs pacCTOSHUU Tak ke OT
pekuma paboThl TaxeoMeTpa: OTpaXKaTelIbHBINM MM Oe30TpakaTeNbHBIA. s pexuma ¢ oTpakarerem
(mpu3moit) — 10 5 kM (IIpH HECKOJIBKUX MPpU3Max emé najiblie); s 6e30TpaxkarenbHoro pesxkuma — 1o 1,5
KM. Mojieinn TaxeoMeTpoB, KOTOPbIE MMEIOT 0e30TpakaTeNIbHBIA PEXHUM, MOTYT U3MEPSTH PACCTOSHUS
MPAaKTUYECKH J0 11000 moBepxHOocTH. OHAKO, CIEAYET ¢ OCTOPOKHOCTbIO OTHOCUTBCS K Pe3ylbTaTam
U3MEpEeHull, TPOBOAMMBIM CKBO3b BETKH, JIUCThS, TIOTOMY KaK HEHU3BECTHO, OT YE€ro OTpa3UTCA JIyd, U,
COOTBETCTBEHHO, PACCTOSHHUE 10 YEr0 OH MpoMepsieT. TOYHOCTh YIVIOBBIX M3MEPEHUN COBPEMEHHBIM
TaxeoMETPOM JocTuraeT oaHou yriaoBoit cekyHabl (0°00°01), paccrosiuuii — 10 1 mm.

B 3/IeKTPOHHO-ONTHYECKHX TaXxEOMETpax pPACCTOSHUS M3MEpSITCS 1o pa3HocTd (a3
HCIyCKAaeMOIro U OTpaXEHHOro Jsyda ((a3oBblii METOA), a TaXE€OMETPhl, COOMpaeMble M3 OTIENIbHBIX
MOJIyJIed, TTO3BOJISIFOT BHIOPATh KOMIIOHEHTHI MMEHHO TOJT KOHKPETHbIC MPUKIIAJHBIE 33/Ia4H, TTOTHOCTHIO
UCKITIOYHB JIMIITHIOW (DYHKIIMOHATBHOCTD.

ABTOMaTH3UPOBAHHBIE TAaXEOMETPbl XOPOULIO 3apPEKOMEHJIOBAIM CceO0sl NMpPU CKAHUPOBAHUHU B
3aJJaHHOM CEKTOpe OOJBIIOr0 KOMWYecTBa TOYEK ((acagHOro CKaHUPOBAHUS, a TaKXKe MPU MOHHUTOPE
nedopmarun).

Kiuaccnpukanusi TaxeomeTposB.

Ilo npumenenuio

TexHU4eCKne WM CTPOUTENbHBIE TaXEOMETPhI — AIEKTPOHHBIE TAXEOMETPHI JIJIsl CTPOUTENIBCTBA C
JAIIbHOMEPOM JIJIsl IPOBEACHUSI TPAJAULIMOHHON CHEMKH, C JUCIIIEEM U OTCYTCTBUEM aJIUJIabl.

OTtinyuTeIbHbIE 0COOCHHOCTH CTPOUTEIbHBIX TAXEOMETPOB:

- IPOMEPHI JAIbHOMEPOM CKBO3b MPEMSTCTBUS (BETKU JEPEBHEB, CETKY paOUILy U T.1.);

- I3MEPEHUs IPOTUB COJIHIIA (3aCBETKA);

- Hanmuue Li-0n akkymysisiTopa, OrpaHHYMBAOIIETO TEMIICPATyPHBIH Haa30H UCIIOIb30BaHHUS;

- OTCYTCTBUE BUHTA TUMOA, YTO HE MO3BOJISET BBHIMIOIHATH U3MEPEHHUS B JIBa IPUEMA;

- BBICOKAs MPOU3BOJAUTEINBHOCTh Tpyna (TeogonutoM — 100 mukeroB / nenp u taxeomerp — 1000
MTUKETOB / JICHB).
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Ilo koncmpykuyuu.

Mopay/ibHBIE TaAX€OMETPBbI — TaXCOMETPBI, KOTOPBIE COCTOAT U3 OTACIBHO CKOHCTPYHPOBAHHBIX
AIIEMEHTOB (YIJIIOMEPHBIX, JaTbHOMEPHBIX, 3PUTEIBHON TPYObI, KJIABUATYPhI U IIPOIEccopa)

HNHTerpupoBaHHbie TaxeoMeTpbl — TaXEOMETPbl, B KOTOPBIX BCE YCTpOWCTBA (ONTHYECKUI
TEOHOJIUT, CBeToalIbHOMEp U cucTeMa GPS 00beIMHCHBI B OJMH MEXaHHM3M).

HemnoBTopure/ibHbIe TaXeOMeTPbl — TaXEOMETPhl, B KOTOPBIX JIUMOBI HAriayxo 3aKpeIuieHbl C
MOJICTABKOW M IMEIOT JIUIIIb 3aKPETUTENIbHBIE BUHTHI JINOO MPUCIIOCOOICHHS TS TOBOPOTA U 3aKPEIUICHUS
€ro B Pa3HbIX MTOJOKCHUSIX.

Ilo npunyuny padvomei.

HomMorpamubie onTH4eCKHE TaXEOMETPHI.

DJIEKTPOHHO-ONTHYECKHE 3JICKTPOHHBIE TaXEOMETPHI JJIS T€0JIE3NYECKUX PabOT C U3MEHEHUEM
rpajanuy JumM0a B COOTBETCTBHUHU C KJIACCOM IIPOBOJUMBIX PadoT.

ABTOMATH3MPOBAHHbIE TaXxeOMeTPbl — TaXEOMETPbl C CEPBONPHUBOJOM M CHUCTEMaMU
pacrio3HaBaHMsl, 3aXBaTa, CJIEKEHHUS 3a LEJIbI0, YTO I103BOJIAET BBINOJIHATh PaOOThl OAHOMY COTPYIHUKY,
rapaHTUPYs JAONOJHUTENbHYI TOUHOCTh U3MEPEHUI.

Bomnpockl TouHOCTH IpOBEIEHHs I€0Je3UUECKUX padoT UMEIOT NPUHLIMIINAIBHOE 3HaYeHue, uoo
OHU OIPEJEISAIOT YPOBEHb KAaueCTBa M HAAEKHOCTb BBICTPOCHHBIX 3JaHUM M COOPYKEHUH, TOUHOCTh
COCTaBJIEHUs] U OOHOBJICHUSI KapT.

[TIpu omenke HaA&KHOCTH M TOYHOCTH W3MEPEHUH TJABHBIM SIBISIETCS BBIOOP COBEPIICHHOM
METOAMKH T'€0/1e3UYeCKUX paboT U COOTBETCTBYIOLIMX IPUOOPOB M 00OPYAOBAHUS, UCXO/IS U3 3a/1aHHBIX
TEXHOJIOTUYECKHUX TPeOOBAHUN MTPOEKTA U JOIYCKOB.

C pocToM Hay4HO-TEXHUYECKOT'O MPOTPeEcCca U TEXHUYECKOTO YPOBHS CTPOUTEIBCTBA PA3BUBAINCH
U COBEPLIECHCTBOBAJIUCH METOJUKH U MPUOOPHI U1 IPOBEACHUS UHKEHEPHO-Te01e3uuecKkux padot. Eciu
a0 1960 rr. pa3BuTHE T€0IE3UYECKOr0 MPUOOPOCTPOEHMS MLUIO MO IYTH COBEPILIEHCTBOBAHUS
TPaIUIIMOHHON TEXHOJOTHH, B OCHOBE KOTOPOH Jiekanu (hU3MYecKHe MPUHIUIBI, pa3padoTaHHbIEC, B
OCHOBHOM, emé B KoHue XIX B., TO pa3BUTHE MHMKPODJIEKTPOHMKH, CTaBIIEH CHMBOJIOM XXBeKa,
II0JIOXKUJIO HAa4yaJlo HOBOM 3M10XU CPEJICTB U METOOB I'€0JI€3UYECKUX PadOT.

CoBpeMeHHbII reo/1e3n4eckuii Ipubop — 3TO MPOIYKT BBICOKUX TEXHOJIOTUH, OOBEAMHSAIOUINNA B
ce0e mocenHue AOCTIKEHHSI dJIEKTPOHUKH, TOYHOW MEXaHWKH, ONTHKH, MAaTEPUAIIOBEICHUS U JPYTUX
HayK. A HCHOJB30BaHKHE CIIyTHHKOBOW HaBurauuu cucrem GPS / I'monacc (B TOM 4uclie M B LEISIX
re0JIe3U1) — MOYKHO CUMTATh HOBBIM JIOCTOSIHUEM IIUBUIIM3AIMH, TPEUMYILECTBA KOTOPOTO B IOJHOW Mepe
elI€ HE OLICHEHBI.

Crenyer OTMETHTh, YTO BEIyIIHE TPOU3BOAMTENN CITyTHUKOBBIX CHCTEM, Hampumep, Trimble wim
Magellan / Ashtech, paccMaTprBatoT 371€KTPOHHBIC TAXEOMETPBI KaK I'€0Ie3UYECKHE CHCTEMbI BTOPHYHOTO
3HAYEHMSs, 3aBE€JJOMO OTJaBasi IMPENINOYTEHUsl CIYyTHUKOBBIM cUcTeMaM peanbHoro BpemeHu (RTK)kak
HEePBOCTENICEHHBIM I'€0IC3MYECKUM cHcTeMaM. Tak, epBblii 2IeKTPOHHBIH TaxeomeTp dupmer Trimble, TTS
500, mosiBuBLIMiics B stHBape 1999 r., opueHTHpPOBaH MpeXk/e BCEro Ha MOJIb30BaTENe CIYyTHUKOBBIX
reojie3ndeckux cucreM Trimble u mo 3ambicny co3nareneil OpUEHTHPOBAH MPEXK/IE BCErO MpeAHA3HAYCH
UCKJTIOYUTENIBHO IS I0IOJHEHUS! BOBMOXKHOCTEN CIYTHUKOBBIX CUCTEM U I0JIb30BATENEeH CIyTHUKOBBIX
reoge3nyeckux cucreM RTK. Benymiye nmpou3BOAMTENH 3IIEKTPOHHBIX TaXEOMETPHUUECKUX CHUCTEM:
Spektra Precision (Ilserus / 'epmanus), Leica (IIseiinapust), Sokkia, Topcon,Nikon, Pentax (SInonwus),
BbIMyckatomue okosno 100 moxmeneit m MoauduKanuil 3JIEKTPOHHBIX TaxEOMETPOB, PACCMATPUBAIOT
MOCJIEIHUE KaK TIeOe3UYEeCKHEe CHCTEMbl IEPBUYHOIO 3HAYEHUS, (PYHKIMOHAIbHBIE BO3MOKHOCTU
KOTOPBIX MOTYT JIOTIOJHSITHCS BO3MOXHOCTSIMH CITYTHHUKOBBIX puéMHUKOB. B 1998 1. (Spektra Precision)
BIIEpBbIE OblIa MpeACTaBlieHa COBMENIEHHAs CUCTEMa, OOBEIMHAIONIAs BO3MOXHOCTH TaxeoMeTpa H
CITyTHUKOBOTO npuéMHHKAa. OCHOBa CHCTEMBI — MOJYJIBHBIN AJIEKTPOHHBIN TaxeomeTp Geodimeter 600,
OJIMH M3 MOJYJed KOTOPOTO — OJHOYACTOTHBIN CITyTHHKOBBIM GPS-mpuéMHuK, ycraHaBiMBaeMbIii Ha
MECTE JIONOJHUTENBHON KIIaBUATypbl. AHTEHHA YCTaHABIMBAECTCS CBEPXY Ha TPaHCIOPTHPOBOYHOU
PYKOSATH.

JKécTkast KOHKYpEeHIIMsI Ha MEXTyHAPOTHOM PBIHKE SJICKTPOHHBIX TAXEOMETPOB 00YCIOBIMBAET UX
HENpPEephIBHOE COBEPIIEHCTBOBAHUE, 3aCTaBIISIET NMPOM3BOAUTENEH HaxoauTh BcE Oosee 3(hdekTuBHOE
peleHue, yrnpomaTrk Ipouecchl U3MEPEeHUl U UCIOIb30BaTh MAKCUMAIbHO YAOOHbIE MOJIb30BATEIbCKUE
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uHTep]EiCchl, co37aBaTh HMHTETPUPOBAHHBIE CHUCTEMBI, KOMOWHHUpYIONMME (QYHKIHH KOMIBIOTEPOB,
TaxeOMETPOB, CIYTHUKOBBIX MPUEMHUKOB, HHEPIIUATILHBIX CUCTEM.

CoBpeMEHHbIE TaxEOMETPbl 3HAUYUTEIBHO PAa3IMYalOTCs HE TOJIBKO CBOMMHU TEXHUYECKUMH
XapaKTepUCTHUKAMHU, KOHCTPYKTHUBHBIMU OCOOEHHOCTSIMM, HO U TMpPEeXJEe BCEro OpHEHTalued Ha
KOHKPETHOTO TOJIb30BATENsl WM ONpeAenEéHHyI0 cdepy mpuMeHeHus. [loaTomy TaxeomMeTpbl MOXKHO
KJIacCU(UIUPOBATh 0 WX MPEJHA3HAUCHUIO MJIsl PEIICHUs KOHKPETHBIX 3anad.  Onpenenstomum
cTaHoBHUTCA (akTop I(P(PEKTUBHOCTH MPUMEHEHHS NpUOOpa JJs pelIeHHs: KOHKPETHOTO THIA 3a/ad.
Hanpumep, A BBINOJHEHUS TPAaJUIUOHHBIX pabOT MO 3E€MJIEOTBOJAM JIOCTATOYHO HMETh IPOCTOU
MEXaHHYECKHUI TaXEOMETP C MUHUMAIIbHBIM HaOOPOM BCTPOCHHBIX MporpamMm. B To ke BpeMs 1ist pabot
[0 M3bICKAaHUSIM U CTPOUTENICTBY aBTOMaructpaieil Haubonee 3((exkTUBHBIM OyneT NpUMEHEHHE
POOOTH3UPOBAHHOTO TaXEOMETPA, MMEIOMIEro (GYHKIIMA aBTOMATHUYECKOTO CIICKEHHS 3a OTpa)kareleM,
KOHTPOJUIEp U MPOrpaMMbl, IMO3BOJSIONIME HE TOJBKO paboTaTh C MPOEKTHBIMH JaHHBIMH, HO H
BOCITPOM3BOJIUTH MOJIYY€HHBIEC PE3YJIHTATHl HEMTOCPEICTBEHHO B MOJIE HAa 3KPaHE KOHTPOJLIEpa.

Hecmotps Ha TO, 4TO 3HaYUTENIbHASA YacTh 00bEMa U3MEpEeHUi TaxeoMeTpoM He npeBbimaeT 500-
1000 M, mepuoaMYeCKUuEe MPHUXOIUTCS U3MEPATh 3HAYUTEIBbHO OoJiee NIMHHBIE paccTosHusA. [loaTomy
Jy4LIMMU CETOJHS SABIIIOTCS JAaTbHOMEPHI C TOYHOCTHIO U3MEPEHUI HE HUXkE 2 MM ITpu JanbHoct 3000
— 4000 M. DTH mapaMeTphl JTOJDKHBI CTAaTh CTAHIAPTHBIMU B OyAyIIeM Uil OONBIIMHCTBA TaXEOMETPOB.
YBenuueHue JanbHOCTH U3MEPEHU B yIiepOd TOYHOCTH U3MEPEHU HelenecooOopa3Ho U Hed(PPEeKTUBHO.
Crnenyer OTMETUTBH, YTO PsiJi MPOU3BOAMTENICH SBHO 3aBBIIIAIOT IOKA3aTelld JajlibHOCTH, OrOBapuUBas
0co0bIe YCIIOBHSI MPO3paYHOCTH aTMoc(hepsl, kak abcomoTHas BuauMoctb 40 kM. Hago numers BBUAY, UTO
VTS TIOJTb30BATEIIS ONIPEICIICHIE YCIOBHIA COCTOSIHHS aTMOC(ephl TPaKTHYECKH HEBO3MOXHO. Kpome Toro,
npu paboTe B FOPOJICKHUX YCIOBHUSX BIOJIb aBTOAOPOT MPO3PAaYHOCTh aTMOc(epbl ObIBAE€T 3HAUYUTEIHHO
CHIDKEHA U3-3a 3ara30BaHHOCTH aTMOC(hEpHI.

B mocnegnee Bpemsi HIMPOKOE paCHpOCTPAHEHUE TMOIYYHIM TaXEeoOMETphl C JallbHOMEPOM,
MO3BOJISIFOIIIMM M3MEPSITh PACCTOSHUSI HEMOCPEICTBEHHO IO 00BekTa 0e3 oTpaxarens. Kak mpaBwuio,
JAJbHOCTh Takux u3MepeHui He mpesbimaeT 100-150 M, a TouHocTh Jexut B npenenax 10-20 mm. K
HEJIOCTaTKaM JIaHHBIX CHCTEM CJEAyeT OTHECTH 3aBHUCHUMOCTh TOYHOCTH HM3MEPEHUN OT CBOMCTB
OTpaXKkarolllel MOBEPXHOCTH OTCYTCTBUE HAEKHONU (PUKCAIIUU TOUKH U3MepeHus. TeM He MeHee clieyeT
OKMJIaTh UX JAJIbHEUIIIETO COBEPIIICHCTBOBAHUS.

BaxHoii cocTaBIIsIOIIEH JIEKTPOHHOTO TaXEOMETPa ABIISETCS MOAYJIb KOHTPOJLIEPA — BCTPOCHHOTO
Wy BHemHero. [1oa KOHTpOJUIepoM MOHUMAIOT HE IMOJEBOM KOMITBIOTED / BBIYHUCIUTENb, HO U MYyJbT /
KJIaBUaTypa YIpaBJICHUS caMUM TaxeoMeTpoM. OT ero mpou3BOJUTENHLHOCTH, O0BbEMA MaMATH, THUIIA
9KpaHa, HATMYHUS U YHCIIa BCTPOSCHHBIX MPOTPaMM 3aBHUCIT (PYHKIIMOHAIBHBIE BO3MOKHOCTH TaXeoMeETpa.
BonbmmHCTBO MOzeneil TaxeoMEeTpOB MMEIOT BCTPOEHHBIM KOHTPOJUIEP, YIPABISEMbIA KIAaBUATYPOM.
KnaBuatypa MmoxeT ObITH 1IpOoBOI in asipaBuTHO-1TM(DPOBOI. HekoTOphIe MO TAXEOMETPOB UMEIOT
KJIAaBUATYpBI ¢ 00eUX CTOpOH. YKCIo KIaBUI KJIaBUATYphl B CPEAHEM JISKUT B mpenenax ot 10 go 30, B
3aBUCUMOCTH OT BO3MOXXHOCTEH TaxeoMerpa. KimaBuatypa ¢ MUHMUMAaJIbHBIM YHCIIOM KJIaBHUII, KaKas U3
KOTOPBIX MHOTO(YHKIIMOHAJIbHA, OUYeHb HeY00Ha 1 Hed((heKTUBHA.

Cobupaemas nHpopMaIus 3aMMChIBA€TCS Ha BCTPOCHHYIO MUKPOCXEMY; B JIMana3oH HHPOpMaIuu
50 ThIC. TOUYEK.

[IporpammHoe oOecniedeHue peraeT OOJIBIIMHCTBO 3a7a4d HEMOCPEACTBEHHO B IOJIE, MO3BOJISET
BECTU TPEXMEpPHYIO 0a3y CHEMOUHBIX IaHHBIX, CTO NAET BO3MOKHOCTH CTPOUTH LU(POBYIO MOIENb
penbeda u oToOpakaTh € B BUJE TOPU3OHTANICH, CTPOUTH pa3pe3bl, CEUCHUs, MPOGUIIH, peniaTh 3a1a4u
KOOpJIMHATHON T€OMETpUU U MHOTOE Jpyroe. OOMEH ¢ mepcoHaIbHBIM KOMITBIOTEPOM, SKCIIOPT / UMITIOPT
(aiinoB obecrieunBarOT 3P HEKTUBHOCTH Pa30MBOYHBIX pa0OT MO 3apaHee MOATOTOBICHHBIM ITPOCKTaM.
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Bun Taxeomerpa TOPCON GPT-3000
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MOCN8a0BaTaNEHOMY NOPTY

Ccrosanie perepa
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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 O06nacTe 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  ceTsx.  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
yepyeHune»

Heo0OxoauMocCTh OIepaTuBHOTO PEHICHHS MHOTOYMCIICHHBIX HapOJHOXO3MMCTBEHHBIX 333y C
UCIIOJIb30BaHUEM  KapTorpauueckux MaTrepuasioB TpeOyeT BHEOPEHHs B  KapTorpaduyeckoe
MIPOU3BOJICTBO HOBOM TEXHUKHU U TEXHOJIOTHUH.

TpaauLMOHHBIE METOABI CO3aHUsl KapTOrpaduyecKux MPOU3BE/ICHHUH, OCHOBAaHHBIE HA PYYHOM
Tpyde U TNPOU3BOACTBEHHOM ONBITe Kaprorpada, BO MHOIOM II€pecTali OTBEYAaTb COBPEMEHHBIM
TpeboBanusiM. OHM HE B MOJHOH Mepe 00eCledYMBAIOT PEHICHHE MOCTABJICHHBIX Iepen Kaprorpaduei
3ala4, a WKMEHHO: COBpPEMEHHBIH Ju3ailH, KayeCTBEHHOE KpacOuyHOEe H3JaHHe, OINEePaTUBHOCTD
W3TOTOBJICHHUSI ~ KapTOTpaHuuecKoro TMPOM3BEACHUS, KOMIIAKTHOE XpaHEHHE KapTorpaduveckoit
nH(pOpMalIiHY, €€ TOCTOSTHHOE OlepaTUBHOE OOHOBIIEHHE, MHOTOKPAaTHOE UCMOIb30BaHue U T. 1. K Tomy
K€ TPAUIIMOHHASI TEXHOJIOTHS COCTABICHUS KapT SIBIISCTCS TPYAOEMKUM TEXHOJIOTUYECKUM IIPOIIECCOM U
XapakTepusyercs OOJbIIMMHM TPYAO3aTpaTaMH, YTO 3HAUUTEIbHO YBEIUYHMBAET CPOKM U CTOMMOCTH
BBITTOJIHEHUS paboT MO CO3AaHUI0 KapTOrpapuuecKux Mpou3BeICHUI.

CoBpemenHast kaprorpaduss UIMPOKO HCIOJIb3YEeT pPE3yJIbTaThl pa3BUTUA HMHPOPMATHKH,
BBIUUCIIUTENILHBIX YCTPONCTB M COBEPIICHCTBYETCSI BMECTe C HUMH. VIMEHHO Ha CTHIKE TpPaIHIIMOHHOM
kaprorpaduu, UHPOPMALIMOHHBIX TEXHOJIOTUN, KOMIBIOTEPHOU IpadUKN BO3HUKIIA aBTOMAaTU3UPOBAHHAS
kaprorpadus. Kak HaydHas W mpaxTHUecKas TUCHMIUIMHA, OHA OXBATHIBAET BECh KOMIUIEKC padOT IO
CO3/IaHUI0 U  HUCIIOJIb30BAHUIO  KapTOrpaUuecKuX MPOU3BEIECHUN Ha OCHOBE OJEKTPOHHBIX
BBIYUCIIUTENILHBIX MAIIMH U TEXHUYECKHX YCTPOMCTB.

[TossBUBIIMCH mTOA OOmMM Ha3zBaHueM «uudpoBas Kaprorpadus», aBTOMATHU3WPOBAHHAS
KapTorpadusi Hadana pa3BUBATHCS B HAIPaBICHHH MPEOOpa3oBaHMs 00pa3HO-3HAKOBOH (aHAIOTOBO)
unpopmanun kKapT B uudpoByro ¢opmy. HMmeHHO 3TOT mpolecc crmocoOcTBOBal (opmanuzanuu
KapTorpaguueckoro M300pakKeHHs, YTO CIY)KHT HEOOXOIUMBIM YCIOBHEM ero BBoja B OBM wu
aBTOMATU3HPOBaHHOU 00paboTku. LludpoBbie KapThl HApsALY C TPATUIMOHHBIMH MaTepUajIaMH CIIyXatT
MCTOYHHUKOM MH(OpMAIMH 111 KOMITIBIOTEPHOTO COCTABJICHUS KapTOTpaQHUeCKIX IPOU3BEICHUI.

BHenpeHne HOBBIX TEXHONOTUH B KapTorpaduueckoe mporu3BOCTBO Ha BCEX ATANax CO3AaHUsI KapT
MO3BOJISIET 3HAYUTEIIFHO COKPATUTh MPOU3BOACTBEHHBIN LIUKJI, TIOBBICUTH 3((EKTUBHOCTH MTPOM3BOJICTBA
Y Ka4ecTBO CO3/1aBaeMoi KapTorpaduyeckoil MpoIyKIHH.

B cuny Takux TEHICHIMH W TMOJA BIMSHUEM WH(GOPMAIMOHHBIX TEXHOJOTUH POJUIIACH HOBAsS
o0nacTh KapTorpapuieckoll HayKu M MPOM3BOACTBA — KOMIIBIOTEpHAs kapTorpadus, 6azupyromascs Ha
COBPEMEHHBIX OBICTPOJICHCTBYIOIIMX KOMITBIOTEpAX M Jp. TEXHUYECKHUX CpencTBax o00paboTKH
rpapudeckof uMHpopManuM, a TaKKe Ha HCIOJB30BAaHUM COOTBETCTBYIOIIETO IPOrPaMMHOTO
o0ecrnieueHusl.

[IpuMeHeHHEe TEepCOHANBHBIX KOMIBIOTEPOB OKAa3aj0 PEBOJIOLUOHU3UPYIOIIEE BIUSHHE Ha
Kkaprorpaduueckoe Mpou3BoACTBO. I[losiBUIIach BO3MOXKHOCTH 00palaThiBaTh OOJbIIME OOBEMBI
uH(poOpMallUd B HMHTEPAKTUBHOM peXHME, MONy4aTh KadeCTBEHHOE H300paKeHUE, TOJITOBPEMEHHO
XpaHUTh WH(POPMAIIHNIO HA MAITUHHBIX HOCHTENSIX, MHOTOKPATHO UCIIOJIH30BATh €€ JUIsl COCTABICHHUS KapT
pa3HOOOpa3HOM TEeMAaTUKH, a TJIABHOE — HCKJIIOYHUTh MHOTHE PYTUHHBIE PYYHbIE M JIOPOTOCTOSILIUE
¢dotorpaduueckue Mpolecchl MO CO3JAaHUI0 KapTorpaduyeckoro H300pa’keHus (Hampumep, MyTeM
00bETMHEHNSI COCTABIIEHUS U OJATOTOBKH KapT K U3JIaHUIO B OJIUH MPOLIECC).

[TosiBUNMCH HOBBIE BUBI KapTorpaduyeckux npousBeaeHuil. Hapsimy ¢ TpaJuiiMOHHBIME KapTaMH
Y aTjacaMy Ha OyMa)XHOU OCHOBE CTaJIA CO3/1aBaThCs DJIEKTPOHHBIE MYTbTUMEIUIHBIE KapTorpaduueckue
MIPOM3BE/ICHUS, BUPTYyaJbHbIE MOJENU JJs pa3MelleHus B riobanbHOM cetu MHTepHer. DTO cTajno
BO3MOXXHBIM B CBSI3H C Pa3BUTHEM TEICKOMMYHHUKAIMOHHBIX TEXHOJOTHH, KOTOpbIE MPEAOCTaBUIH
HEOTpaHNYEHHBIE BOBMOKHOCTH JIOCTYIIA K TI00aTbHBIM HH(OPMAITMOHHBIM peCypcaM IOCPEACTBOM CETH
WNutepuer. [loMuMOo KOMMYHUKATUBHBIX (GYHKIUN rinoOaneHas CeTh cTajlla Wrpath Takke pOJib
WHTEPAKTHUBHOTO TIOCPEHWKA B CO3/JaHUM KapT pa3UYHOM TeMaTUKW. BO3HUKIO HampaBieHHE,
MOJTyYMBILIEE HAa3BaHUE WHTEpPHET-KapTorpadupoBaHUe, OJHOW M3 OCHOBHBIX 3aJjau KOTOPOTO SIBJISETCS
WHTEPAKTHUBHOE CO3[aHNE KapT Ha OCHOBE MoJTydyeHHOH B CeTn mH(OpMaIyy, a TakKe WX KOMIIBIOTEPHBII
JIM3aifH 1 BO3MOKHOCTB pa3MenieHus (myomukamum) B CeTu.
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OmHOBPEMEHHO C 3TUM KapTorpaduyecKkue MpOU3BEACHHS pPa3MEIIaloTCsl U HA KOMITAKT-IUCKaX,
npencTaBisiss coOoi HUQPOBbIE KapThl M aTiachl, MYJIbTUMEIUITHbIE MPOAYKTHI, KapTorpapuueckue
aHUMAIINH, BUPTYaTbHBIC MOJIEIIH, TEONH(OPMAIMOHHBIE CHCTEMBI.

Hanuuue TexHuyeckux cpeAcTB M TpaduyecKux Mporpamm, IO3BOJISIONIMX OCYIIECTBIATH
(dhopMupoBaHHe TFOOBIX rpadUUECKUX N300paKEHHUIA, CYIIECTBEHHO o0erdaer paboTy kaprorpada Ha Bcex
JTamax Co3/JaHusd KapThl. BaxkHeilmed 3amadeld mpu 5TOM OCTaeTcs ydeT CHEeHU(PUKHA MOCTPOEHUs
KapTorpadguueckoro n300pakeHus, CO31aHUe KOTOPOTO TPeOyeT 3HAHUS 3aKOHOB KapTOrpaguH.

ABTOMaTH3UpPOBaHHAs KapTorpadusi paccMaTpuBaeTcsi B OCHOBHOM B JIBYX aCIEKTaX:

. Texnuueckass kaprorpadus akUEHTHPYeT BHHUMAaHHE Ha  METOJUKE  CO3JaHHA
KapTorpaguueckoro u300pakeHHs C UCIHOJIb30BAaHUEM TEXHUYECKHMX CPEICTB M MPOTPaMMHOIO
obecrieyenus. [Ipu sToM HE0OXOAMMO 3HATH Ha3HAUCHHE KapTOrpauuecKoro IPOU3BEICHHUS, €ro
TEMaTHUKy, crenuuky kaprorpadupyeMoil TEppuTOpUH, CIOCOOBI AaIbHEHIIET0 NCIOIB30BaHUS KapThl,
npreMbl paboThI ¢ HEM, T. €. UMETh MOJIHOE MPEJICTABICHHE O reorpauueckoil coCcTaBIsomel Oy mymei
KapThl.

. Jiis reorpaduueckoit kaprorpaduu 6osiee 3HAYMMBI IPOLIECCHI MOTYICHHS] HHPOPMAIUH C
KapThl, MCCIEJOBAaHUN IO KapTaM, TOrJa KaK TEXHHYECKHE MPHUEMbl CO3JaHUS KapTorpapuuecKkoro
M300paXEHUS B OpraHU3aIuy MOMCKa HH(OPMAIIUU HE SIBJISTFOTCS IPUOPUTCTHBIMHU.

B cBoro ouepenp, mpoiecchl aBTOMaTU3allMK B reorpaguueckoi kaprorpaduu nexar B o0nactu
MHTEPECOB TEOMH()OPMAIIMOHHOTO KapTorpadupoBaHUs — OTpaciu Kaprorpaduu, 3aHUMAIOIIEHCS
aBTOMATHU3HPOBAHHBIM COCTABJICHHEM U HCIIOJIb30BAHUEM KapT Kak Mojesei reocucreM Ha ocHoBe ['HIC-
TEXHOJIOTUH 1 0a3 reorpapuueckux (reoJormueckux, 3K0JOrMYeCKUX, COLIMATIbHO-3KOHOMUYECKUX U Jp.)
U KapTtorpaduyecKux JaHHBIX U 3HAHHM.

OCHOBHBIE TaITbI ¥ MPOLIECCH ABTOMATH3HUPOBAHHOTO CO3/IaHUS KapT

1. PactpoBoe u BekTOpHOE MpeicTaBiIeHre HH(OpMaLuu

PactpoBoe m300pakeHHe MpeacTaBiseT coOoi Habop mukcened (picture element — sjemeHt
pPUCYHKA). DTO caMblii MUHHUMAaJIbHBIA M OCHOBHOM 3JIEMEHT M300pakeHus, (OpPMUPYEMOTo Ha SKpaHe
MOHHUTOpA WX TPH NIedaTH. YeM II0THee pacIioyioKeHbl ITUKCEIH, TeM 0oJiee KadeCTBEHHOE H300pakeHne
co3maeTcsl Ha dKpaHe. [IOTHOCTh muKcenel u3MepseTcs B eIuHMIAX, HazbiBaeMbiX dpi (dotsperinch —
KOJIMYECTBO TOuYeK Ha mioiM). OHa HUCHONB3yeTcs UIsl XapaKTEPUCTHKH pPa3MEpoOB PacTPOBOTO
M300paXeHMs C YKa3aHUEM LIUPHUHBI U BBICOTHI. [Ipy 3TOM KOIUYECTBO TOUEK, (POPMUPYIOUINX PUCYHOK,
HE 3aBHCHUT OT pa3pelIaronieil CriocOOHOCTH YCTPOMCTBA BhIBOJIA (9KpaHa MOHHUTOpA, MIPUHTEpA U JIp.). A
MIPH YBEIMUYEHUU MaclTaba n300paKeHUsI CTAHOBUTCS 3aMETHOM MO3andHast CTPYKTypa PUCYHKA.

Boree BBICOKMM KaueCTBOM M MHBIM NMPHHIMTIOM (HOPMHUpPOBaHHS 00JalaeT BEKTOpHas rpaduka,
WHOTJa Ha3bIBaeMasi 00BEKTHO-OPHUEHTUPOBAHHON. DTO METOJ MOCTPOSHUs M300paKeHHil, B KOTOPOM
UCTIOJNB3YIOTCS MAaTeMaTHYeCKHWE OIMCAHUS IS OIpENeNICHUs] TOJO0XKEHHUs, JJIUHBI W HalpaBJICHUS
BBIBOJUMBIX JUHHHA. [Ipr 3TOM 00BeKTH (hopMUpyIOTCS U3 HAOOpa BEKTOPOB (JIMHUMN), KOTOPHIE MOXKHO
pelaKkTHPOBATh.

B BekTopHO# Tpad ke qaxke caMble CI0XKHBIE PUCYHKHA MOTYT OBITh CO3J]aHbI 332 CUET KOMOMHAIIHIA
MPOCTEUIINX TpaUIECKUX JIEMEHTOB, BEIYEPYMBAEMBIX Ha dKpaHe. JTO CBOWCTBO BEKTOPHOW TpauKu
UCIIONB3YETCS B KOMITBIOTEPHOM TIOCTPOCHUHU KapTOrpaguueckoro H300paKeHUs, KOTOPOE TakKke
MPEJCTaBIsAeTC KOMOWHAIMEW JJIEMEHTApHBIX rpaduveckux (QUryp: OKpPYKHOCTH, KBaJpara,
TpeyrojbHUKa, OTpe3ka (JIMHUN).

2. ®opmanuzanus KapTorpadguueckoro n300pakeHus

ABTOMaTH3MpPOBaHHAsA 00pa0OTKA JaHHBIX TPeOyeT UX (PopMaNU3aIHH, T.€. OMMMCAHUS OOBEKTOB C
MOMOIIBI0 (POPMATTEHOTO S3bIKA, BCE 3HAYCHUSI KOTOPOTO YETKO OMpPEIeNICHBI H HE IOMYyCKAIOT KaKUX-TH00
JIBYCMBICJIEHHOCTEM.

dopmann3oBath KapTorpapuIecKyro UHPOPMAIINIO MOKHO OyTeM  TMOCTPOSHUS
KapTorpaguueckoro M300paKeHUs Ha OCHOBE €ro MepapXW4ecKOro OMHMCaHUS W3 KOHEYHOro Habopa
AJIEMEHTAPHBIX CHMBOJIOB, YTO, KPOME TOTO, 0OECIeunBaeT JIOTHKY MOCTPOEHUsS m300paxkeHus. Takoe
M300paKeHNEe MOXKET XPAaHUTHCS B aBTOMATH3MPOBAHHBIX OaHKaX KapTorpadUyecKUX JAHHBIX U MOXKET
OBITh TIOABEPTHYTO COJEPKATEIBHOMY aHAU3y H IOMCKY, TOCKOJBKY CTPOHWTCS Ha NPUHIIHIIAX
yHU(DUKAIIUU W CTaHIAPTHU3AIlMHM YCJIOBHBIX OO0O3HAYEHWH, a Takke OJHO3HAYHOTO COOTBETCTBHUSA
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rpaduuecKoro n300pakeHusI CMBICIIOBOMY COJEPKAHUIO OTOOpakaeMoro 00bEKTa.

Kaprorpaduueckoe wu300pakeHne MOXHO TIPEACTaBUThH B BHAEC Habopa MPOCTEUIINX
F€OMETPUUYECKUX CHMBOJIOB (KOHCTPYKTHUBHBIX 3JIEMEHTOB) C pa3IMYHBIMU MapaMeTpaMu (PUCYHKOM,
pasMepoM, LIBETOM, TEKCTypoil). I3 KOHCTPYKTUBHBIX 3/1€MEHTOB (hOPMHUPYETCS CIOBAapbh Ha OCHOBE MX
TOTIOJIOTUHU M CTPYKTYPBI C OTOOpaskeHHEM UEPApPXUHN U300pa3UTEIbHBIX CPEICTB.

Ha ocHoBe cioBaps  KOHCTPYKTMBHBIX  OJJIEMEHTOB M IOHATHWHO-COJEP/KATEIBHON
KJ1acCU()UKAMOHHONW MOJIENI 00BEKTOB pa3pabaThIBalOT CHCTEMY YCIOBHBIX 0003HAUEHUH s TH0O0TO
JJIEMEHTa COJEpXaHMUA KapTbl, OTBEYAIOIlyl0 TpeOOBaHMSIM ABTOMATU3UPOBAHHOH 00pabOTKU
M300pakeHus], €ro JOJITOBPEMEHHOTO XPAaHEHUS U MHOTOKPATHOTO ONEPATHBHOTO MCIOJIb30BAHUS MPH
COCTABJIEHUH KapT pa3HbIX MacIITab0B, TEPPUTOPUATIBHOIO OXBAaTa U TEMATHKH.

3. liBeToBbIe MOaETH

B kommbloTepHOl Kaprorpaduu, Tak kK€ Kak M B KOMIBIOTEpHOW rpaduke, IpU CO3AAHUHU,
pelaKTUPOBAHHUH M BBIBOJIC M300paKEHUH OJTHOW U3 CaMbIX BaXKHBIX 3aj1au ABIsieTCA paboTa ¢ eTom. J{is
€r0  TOYHOIO  KOJMYECTBEHHOIO  ONHCAaHUA B  KOMIIBIOTEPHBIX  CHUCTEMAax  HCIOJIB3YIOT
CTaHJApTHU3UPOBAaHHbIE LU(POBBIE BBIPAKEHUS — OCOOBIC YHHBEPCAIBHBIC «I3BIKM» IIBETa, KOTOpHIC
Ha3bIBAIOT I[BETOBBIMHU MOJECIIMM WJIM CUCTEMaMM LBETOBBIX KOOpAMHAT. B Hacrosmee Bpems He
CYLIECTBYET TaKOM MOJENIH, KOTopas Moria Obl IepeJaTb BCE LBETa U OTTEHKH, pPa3IMYUMbIe
4eJIOBEYECKMM TJ1a30M. Pa3Hble TEXHUYECKHE YCTPOMCTBA IIO-pa3HOMY BOCIPOU3BOIAT LBETHBIC
M300pakeHMs], MOCKOJIBKY HCIOJIB3YIOT pa3jMyHble CHCTEMBl KOIUpoBaHHs [BeTa. OOHO M TO XKe
n300pakeHre KapThl MOXKET [10-Pa3HOMY BBITVISAETh B BU/I€ TUPAXXHOIO OTTUCKA, IIPU BBIBOJIE HA IPUHTEPE
U Ha DKpaHe KOMIIBIOTEPA.

Cy1iecTByeT MHOKECTBO LIBETOBBIX MOJIeNIe ¥ X MOJUGBUKALMH, OTIMYAOIINXCS [0 IPUHLUIIAM
OIMCaHUs LIBETOBOI'O NpocTpaHcTBa. Ho Bce OHU MpUHAAIEKAT K OJHOMY U3 TPEX TUIIOB: EPLENIIMOHHbIE
(Mo BOCHPUATHIO), aJJAUTUBHBIE (ClarareibHble — OCHOBAaHHBIE HA CIOXXEHMM) M CYOTpakTHBHbIE
(BBIUMTATEIbHBIE — OCHOBAaHHbBIE HAa BBIYUTAHUM). Y CTPONCTBO BCEX MOJIEJIEN OCHOBAHO Ha MCIIOJIb30BAHUN
OIpeJIeJIeHHbIX 0a30BbIX KOMIIOHEHTOB, CIArarolIMX KOHKPETHBIM I[BET, HAaIpHUMEp LBETOBOIO TOHA,
HACBILIEHHOCTH (YUCTOTHI), IPKOCTH, OCBELLIEHHOCTHU (CBETJIOTHI), LIBETHOCTH U AP.

[TepuenuroHHbIe MOJEIN ONMCHIBAIOT BECH IUAIA30H LBETOB, BOCIPUHUMAECMBIX YEJIOBEUYECKUM
IJIa30M, YTO SIBIISIETCS OCHOBOW JUTS JWM3aliHEPOB, XYIOKHUKOB, (oTtorpados. B Hacrosimee BpeMs 3Tu
MOJIEJIN TOJTYYMIIM HAauOoJbllee PacHpoCTpaHEHUE, MOCKOJIBKY HMX JMAla30H IBETOINepesadyd HaMHOI'O
00JIbIIe, YEM MOXKET BOCIPOM3BECTU CKaHEp, MOHUTOP, IPUHTEP WUIH (POTOIKCIIOHUPYIOIIEE YCTPOUCTBO
BBIBOJIA HA IVICHKY.

Tax, a5 cKaHepOB, MOHUTOPOB U APYTUX 3JIEKTPOHHBIX YCTPOMCTB, B KOTOPBIX BOCIIPOU3BEACHHE
[[BETa OCHOBAHO HAa MPOIYCKaHWU WJIU IOIJIOLIEHUM I[BE€Ta, @ HE Ha €ro OTPaKEHUU, UCIOJB3YIOTCS
aJIMTUBHBIE 1BETOBbIE MOJEIM. B HUX IIBeTa T€HEPUPYIOTCS CIIOKEHMEM COCTaBISIOLIUX CBETOBBIX
IIOTOKOB.

EcTecTBEHHBIM «I3BIKOM» YKa3aHHBIX YCTPOWUCTB CIYKUT 11BeToBast Mojenb RGB, ocHoBaHHas Ha
cmemenuu kpacHoro (Red), zenenoro (Green) u cunero (Blue) niBetos.

[Ipu mewyatn wn300paXk€HUsT Ha NpPHUHTEpaX U B MOJUTPAQUMU HCIOJB3YIOTCS CYyOTpaKTHUBHBIE
[[BETOBbIE MO/IEJIM, OCHOBAaHHbIE Ha BHIYMTAHUM YACTH CIIEKTPa U3 OOIIEro majaromiero jgyva csera. Eciau
13 0esoro IBeTa BBIUECTh OJIMH M3 OCHOBHBIX 11BeTOB RGB, To monyunTcs monomuuTenbHbIN 11BeT. Ecnu
BBIUECTh KPACHBIM, TO OCTAaBIINECS 3€JIE€HbIM U CHHUIM I[BETa AayT roly0oi, eclii BbIYECThb 3€JIEHBIN, TO
KpPaCHBIM M CHHMI TayT IypILypPHBINA LIBET, a €CJIA BBIYECTh CHHUM, TO KPACHBIA U 3€JIEHBIN JayT KENTHIN
IBET.

Cmech romy0oro, MmyprnypHOTO M 3JKEITOrO I[BETOB B PAaBHBIX KOJMYECTBAX JIOJDKHA JaBaThb
HEHTpaJIbHBIE CEpbIE TOHA; NMPH MAKCUMAJIBHON SPKOCTU LBETOB JOJKEH IOJIy4aTbCs YEPHBIM ILIBET
(monomHUTENBHBIN K Oer1oMy B Mozen RGB). Ognako npu nedatu noixyvaercs rpsi3HO-KOPUYHEBBIH IBET,
4T0 00YCIIOBJICHO HAJTMYUEM IIPUMECEH B KpacsIuxX NUrMeHTax kpacok. [loaromy s o6pazoBanus 6osee
YeTKUX W TIyOokux TOHOB Monenb CMY momomusercs udepubiM 1BeToM (blacK). Takas momens
HasbBaeTcss CMYK, 1 UMeHHO OHa SIBJISIETCS OCHOBOM MOTUTpaduu.

[[BeToBBIE MOJENM CIOCOOHBI BOCHPOM3BECTH MHJUIMOHBI OTTEHKOB. Ho B rpadmyeckux
porpamMMax, UCHOJIb3YEMBIX JJISl CO3JJaHUs U PEAAKTUPOBAHUS M300paKEHUH, UMEIOTCSl OIpaHUYEHHbIE
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HaOOPbI TOTOBBIX [[BETOB, KOTOPHIE HA3bIBAIOTCS IIBETOBBIMU MATUTPAMH.

TexHuueckoe o0ecrieyeHue NPoIECCOB CO3AaHUSA KapT

CoBepIICHCTBOBAHUE TEXHOJOTMU CO3JaHHMS KapTOrpapUuecKuX MPOU3BEACHUN CBS3aHO C
pa3sBUTHEM HCIOJIb3YEMBIX JUIS 3TUX LieJIel TEeXHUYECKUX ycTpoicTB. K TakuMm ycTpoiicTBaM OTHOCATCS
CKaHephl, MEpPCOHAIbHbIE KOMIBIOTEpPBI, HMPUHTEPHI, (OTOHAOOPHBIE ABTOMATHI U IPYTHE CPENCTBA,
obecreynBaroe BBOA JAHHBIX, ((OPMUPOBAHKUE U PEJAKTUPOBAHHUE KapTOrpaduyeckoro n300paxeHus,
BU3YJIM3AIUIO U TOJUTpaguuecKoe BOCIIPOU3BEICHUE KapTOrpapuuecKix Mpou3BEICHUI.

CoOOTBETCTBEHHO OCHOBHBIM 3TalaM CO3/aHUS KapThl BCE TEXHUYECKHE YCTPOHCTBA MOKHO
pa3aeNuTh Ha TP TPYIIIEL: YCTPOHCTBA BBOIA, 00PaOOTKH M BBIBOAA HH(OPMAIIUH.

1. BBoxg uHpOpManuu B KOMIBIOTEp OCYIIECTBISIETCS YCTPOMCTBAMM BBOJA AAHHBIX. OTO
¢usnueckue ycrpoiictBa s obecriedueHus OBM (B obmem ciywae u IIK B wacTtHOCTH) Kak
o0OpabaTbIBaéMbIMHU JaHHBIMM, TaK U KOMAaHJaMHM, YKa3bIBAIOIIMMHU cII0c00 00paboTku. s pazauuHbIX
TUTIOB MAIIMH 3TH YCTPOWCTBA MOTYT OBITH pa3HbIMU: MarHUTHBIC JICHTHI, KOMIAKT-AUCKU, AMCKETHI,
MarHUTOONTHYECKHE AMCKH, KIaBHATypa, MbIlb, rpaduyeckuil IUIaHUIeT, aururaiizep (uudposarens),
ckaHep M Jp. OCHOBHBIM YCTPOWCTBOM BBOJa MH(opManuu sBisieTcs KiaBuarypa. JyOmupyromum u
JONOJIHSIOIINM YCTPOUCTBOM SIBJISIETCS MbIIIb — MAaHUITYJIATOP Ul BBOJA MH(OPMALMU B KOMIIBIOTEP U
yIpaBiIeHUS.

B Hactosmiee Bpems Bce Ooibliiee pacpoCTpaHEHHE M MOMYJSPHOCTh MOJIy4alOT MOPTaTUBHBIE
HOCUTENM HMHGOpMAIMKH — (IIDII-HAKONUTENM — YCTPOMCTBA MaMSTH s MHOTOKPAaTHOM 3aluch U
XpaHeHUs HHPOPMALIUH.

Oco0bIit mHTEpEC 151 KapTorpaduu MpeacTaBiseT tururain3ep (LuppoBaTes) — yCTPOWCTBO BBOJA
C pyuHbIM 00BOJIOM H300pakeHus. OH HCHOIB3YeTCs JUIsl OLU(PPOBKUM KOHTYPHOI'O HJIM TOYEYHOI'O
KapTorpaguueckoro n300pakeHus IMMyTeM €ro OOBOJKM BPYYHYIO C TOMOIIBIO Bu3upa. Takoi crmocod
3aIlUCH SBJSIETCS JTOBOJIBHO TPYIOEMKHM, IOATOMY MCIIOJIB30BaTh €ro Lesiecoo0pa3sHo B Cilydae BBOJA
HeOospmoro obvema maHHbIX. [Ipu 3TOM HM300pakeHHME Ha SKpaHE KOMITBIOTEpa IPEACTABISACTCS B
BEKTOPHOM BHJI€ JJOMAHOM JMHUEH, €CIIU CUUTHIBAETCS JIMHEHHBIA OOBEKT, M TOUKOH, eciii (pUKcupyercs
TOYEYHBI OOBEKT.

Jpyrum ycTpoHCTBOM Ui BBOJA KOHTYPHBIX HM300pakeHUIl sBisieTcs rpaduyeckuil IiiaHIeT
(unpoBoil MIaHmIET) — IUIOCKUH TNPSMOYTrOJPHUK M3 IUIACTHKA C JJIEKTPOHHOW HAYMHKOW TOJ
MOBEPXHOCTHIO. MICIob3yeTcsi B COUETAHNU ¢ KOOPIMHATHBIM YCTPOHCTBOM (MBIIIbIO, CBETOBBIM IIEPOM U
T. J1.) JUIsl BBIIIOJIHEHUSI MH)KEHEPHBIX U KOHCTPYKTOPCKHUX paboT, a TakKe ISl CO3/IaHUSl PUCYHKOB U
pabotbl ¢ HUMU. Vcnionb30Banme nepa aeT 0oJiblie BOZMOKHOCTEH A1 yIIpaBlIeHUs] BPYUHYIO, TO3TOMY
HallOMMHAET PUCOBAaHUE OT PYKU U MPENNOYUTACTCS XYyI0KHUKaMH-Iu3aiiHepaMu. MoXeT ¢ ycrnexom
HCIOJIb30BATHCS B XyJJOKECTBEHHOM JM3aiiHe KapTorpaguueckux npou3BeIeHH.

HaubGonee ynoO0HBIM B HCHOJIB30BAaHUU SIBISIETCS YCTPOMCTBO aBTOMATHYECKOTO BBOJA B
KOMIbIOTEp Trpaduyeckoil M TeKcTOBOM HMHPOpMauu — ckaHep (YCTpOMCTBO aBTOMAaTHYECKOIO
npeoOpa3oBaHus N300paKEHU U3 aHAJIOTOBOM B IU(PpoBYyIO hopmy).

B pesynpTare CcKaHUpOBaHMS CO3Ja€TCSd pacTpoBOe H300pakeHHE, KOTOpPOe HYXKAAeTcs B
JManbHENIIe BEKTOpPU3allMK, T.€. TEPEBOJIE PACTPOBOM (POPMBI B BEKTOPHYIO, MOCKOJBKY PacTpoOBOE
n3o0pakeHre 00JafaeT HU3KUM TIpaduyeckUM KayeCTBOM U HE YAOBJIETBOPSAET HEOOXOJUMBIM
TpeOOBaHUSAM MOJUTPaUUECKOr0 BOCIPOMU3BEACHUS. TeM He MeHee aBTOMaTHYeCKHil crmoco0 BBOAa
KapTorpagpuueckoro n300paxeHus npeanoyTuTenbHee, T.K. IPOU3BOJUTCSA B CYUTAHHBIE MUHYTHI.

2. [locne BBOAa MH(OpPMAIMK B KOMIBIOTEp HAaUMHAETCS €€ 00paboTKa, KOTOpas 3aKIH0YaeTcs B
BBITOJIHEHUH OIPE/IeNIEHHBIX ISHCTBUH IO MpeoOpa30BaHMIO JTaHHBIX, BBEJICHHBIX B KOMIbIOTEp. [Ipu aTOM
peoOpa3oBaHKe OCYIIECTBIISETCS B COOTBETCTBUM € TpeOoBaHUsMHU moTpedbutens. OOpaboTka MOXKET
3aKJII0YaThCs B CO3[JaHMM TEKCTa, TpapHuuecKkoro M300pa)xxeHHs, B TOM 4YHCIEe M Kaprorpaduyeckoro,
MOJIETTMPOBAaHUU KaKOro-1u0o npoiiecca u T. 1.

O06paboTKa JaHHBIX BBIOIHIETCS MPOLIECCOPOM, a €€ PE3yJIbTaThl BBIBOJISATCS HA SKpaH MOHUTOPA,
Ha BHEUIHHE 3a[IOMHHAIOIINE YCTPOMCTBA, HA IPUHTEP UITU 3aMKUCHIBAIOTCS HA KECTKUI AUCK 11 XpaHEHUS
B KOMIIBIOTEPE U JAIBHENUIIETO HCIIOIb30BaHMSL.

3. YcrpoiicTBa BbIBOJA MpeJHA3HAYEHBI JJIS MOJYYEHUs TBEPAbIX KONUI Ha Oymare, IJICHKE U
APYTUX MaTepHaJbHBIX HOCUTENSX Ppe3yJlbTaToB pabOThl KOMIIBIOTEpPAa MM OTOOpaKEHUSs, 3aIlUCH
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AJIEKTPOHHBIX BEPCUM TAaKMX KONMI Ha AMCKETAaX, JKECTKOM MM KOMIIAKT-AMCKE, MAarHUTHOM JIEHTE,
JUCIIJIEe, HAa3bIBAEMBIX MSTKOM Komued. K OCHOBHBIM yCTpOWCTBaM BBIBOJIA M300pa)KEHUS U TEKCTa
OTHOCATCS. MOHHUTODBI, TNPHUHTEPHI, TI'padOMOCTPOUTENH, IUIOTTEPHl - OSTO YEpPTEKHBIE aABTOMATHI,
npeoOpa3zyromue 1udpoByro nHGopmalmio, mocrymnarmiyw u3 9BM, B rpadudeckyro dpopmy.

OcHOBHBIE 3TaIlbl KOMIIBIOTEPHOT'O CO3/IaHUS KapT

OcCHOBY aBTOMAaTH3UPOBAaHHOIO IIPOM3BOJACTBA KapTorpauyeckoil MpOAYKLUH, a TaKxke
reOMH(OPMALMOHHBIX CUCTEM COCTABISIOT aBTOMAaTHU3MpOBaHHBIE KapTorpadpuueckue cuctemsl (AKC),
IPEJCTABIAIOIINE  KOMIUIEKC ~ TEXHMYECKUX, IMPOTrPaMMHBIX U MH(POPMALMOHHBIX  CPEJCTB,
NpeJHa3sHAuYCHHBIM s CO3JaHusi, OOHOBJIIEHHS M UCIONb30BaHUS KapT. JleWicTByomue U
paspabateiBacMbie AKC pa3iauvaroTcs IO CBOEH CTPYKTYpE, CBOMCTBaM, II€JICBOMY Ha3HAYCHUIO,
MOIIHOCTH, BEJOMCTBEHHON IPHUHAJJIEKHOCTH, HO BCE OHU HMMEIOT B CBOEM COCTaBE Psij MOJCUCTEM,
BOXHEUIIMMHU U3 KOTOPBIX SIBJIAIOTCS MOACUCTEMBI BBOJA, 00pabOTKH U BbIBOAA HH(POPMALIUH.

NudopmannonnsiM  saapom AKC sBasercs O0aHk UUQPOBBIX KapTOorpauyecKux JaHHBIX,
COCTOSALIMHA M3 YHNOPSAAOYEHHBIX TEMATHYECKUX MaccUBOB LU(poBoi HHpopMaiuu (0a3 JaHHBIX) U
cpeacTB ux (OpMUPOBAHUS, YIPABICHHS, JOCTYIA K HUM, T. €. CHCTEM YIIpaBJIeHUs Oa3aMH JaHHbIX.

B coorBerctBuM co cBouM HasHaueHMeM AKC pemaroT Tpu OCHOBHBIE 3a/auM, SIBJISIOLIMECS
MOCTIeIOBATEIBHBIMH ATAllAMH KOMIIBIOTEPHOT'O CO3JJaHHs KapThl: BBOA HHPOpManuu, 00paboTKa U BEIBOJ
n300pakeHUSI.

Kak u B TpanuunoHHON KapTtorpaduu, IpoLecC CO3JaHUs KapThl HAUMHAETCS C PENaKIMOHHO-
[OJIrOTOBUTEJILHOTO 3Tarna, KOTOPbIM BKJIOYaeT cOOp KapTorpaduuyeckux, ChbEMOUYHO-TEOE3MUECKUX,
JUTEPATYPHBIX, CTATHCTUYECKUX M JPYTUX MaTepHANIOB, pa3padOTKy pEeNaKIMOHHBIX yKazaHwid. J{iis
KOMIIBIOTEPHBIX TEXHOJOI'MH XapaKTEepHO J00aBJI€HHE HOBBIX CHEHM(PUUECKHX MPOLECCOB: MOArOTOBKA
MaTepHAaJIOB JIJIsl CKAaHUPOBAHUS HITU IU(PPOBAHUS; pa3pab0TKa MaKETOB JJIsl COCTABJICHHUS HA KOMIIBIOTEPE;
M3rOTOBJICHHE WK 10paboTKa UMeronielcs udpoBoil KapTel; cocTaBieHHEe, 0(QOPMIIEHUE U TIOJTOTOBKA K
W3JIaHUIO OPUTHHAJIA KapThl HA SKpaHE KOMIIbIOTEPA; BBIBO/| LIBETO/IEIIEHHBIX TO3UTHBOB.

[Iporiecc KOMIBIOTEpHOW OOpabOTKM KapTOrpapuMueckoro HM300paKeHHUs OCYLIECTBISETCS
CPEICTBAaMH M3/IaTEIbCKUX CHCTEM, BKIIIOUAIOLIUX KOMILIEKC arlapaTHbIX M MPOrPpaMMHBIX CPEJICTB Ha
0a3e nepcoHaIbHBIX KOMIIBIOTEPOB.

Ha sToMm sTane mpou3BoanTCS cocTaBieHne, OpOpPMIICHHE M MOArOTOBKA KapThl K M3ganuio. [lpu
3TOM MCIIOJIb3YETCs /IBa BapUaHTa TEXHOJIOTUH.

IlepBbIii BapuaHT MNpPEAyCMATPUBACT BEKTOPU3ALMIO PACTPOBOM  OCHOBBI, ITOJIYYEHHOMN
CKaHMPOBAHMWEM HCXOJHOI0 KapTorpauueckoro mMarepuaia Ha 3Tane BBOAa MH(pOpMAlMM, B OJHOU U3
nporpamm rpadudeckoro ausaiiHa (Hanpumep, Adobe Illustrator, Macromedia Free Hand, Corel Draw) B
MHTEPAKTHUBHOM (JIMaJIOTOBOM) PEXHUME, KOTa OlepaTop AaeT KOMaH/bl, a COOTBETCTBYIOLIAs IPOrpaMMa
BBITNIOJIHSET X B pPEXHME pealbHOro BpeMeHH. [ 3TOro mociie CKaHUpPOBAaHMS M MPEIBApPUTEIbHOU
obpabotku B nporpamme Adobe Photoshop (mMacmtabupoBanue, moBopot, 00padoTka GUIBTpaMu U 1p.)
pacTpoBoe H300pakeHue «epedpacbiBaeTCs» B OAMH M3 BEKTOPHBIX PENAaKTOPOB, IJl€ MPOU3BOJIUTCS
MOCTPOEHHE KapTOrpapruecKkoro n300paskeHus 1o IeMEHTaM COJepKaHUS.

®opmupoBaHue U300paKeHUSI B BEKTOPHOM (popmare OCyIIECTBISETCS MyTEM PY4YHON 0OBOJKU
(0OpHCOBKM) pPACTpPOBOW MOJUIOKKH  (JMHEHHBIX M IUJIOMIAJHBIX OOBEKTOB) WM MOCTPOCHMS
BHEMACIITA0HBIX YCIOBHBIX 3HAKOB TOYEUHBIX OOBEKTOB C IIOMOIIBIO HHCTPYMEHTAPUS IPOIPAMMBI.

CocraBieHne MPOU3BOIUTCS B LIBETAX M3AHMS 10 CJIOSM, Ha KaXXJA0M U3 KOTOPBIX pacrojiaraercs
OJIMH AJIEMEHT COJIEp’KaHus KapThl (ruaporpadus, myTu cooOIIeHHsI, HACEIEHHbIE TYHKTHI U Ap.) WU €ro
yacTh. Kolm4yecTBo Cl1oeB B KaXK10M KOHKPETHOM CiIydae ONpeensieTcs C0KHOCThIO KapTorpadhuueckoro
nzo0paxenus. [Ipy HEOOXOIUMOCTH HEKOTOPBIE AJIEMEHTHI COJEp’KaHUs OJHOW TPYIIbI MOTYT OBITh
pasMeleHbl Ha HECKOJbKUX ciosax. H-p, mpu moctpoeHun rujaporpaduu Ha OJUH CIOW MOTYT OBITH
MTOMEILIEHBI PEKH, a Ha Ipyroi — o3epa. Takoe pacnpeneneHne kKapTorpadguyeckoro n300paxeHus o caosam
MO3BOJISIET MPOU3BOANUTH €r0 PeJaKTUPOBaHMUE HA JII000M CTaaMM KOMIBIOTEPHOI'O COCTABJIECHHUS KapThl,
U3MEHSTh TMOPSJIOK HAJIOXKEHMsI CJIO0EeB Jpyr Ha Jpyra, OTKIo4Yarh ciod © T.J. OIHOBPEMEHHO
MIPOU3BOJIATCS pEIaKTHPOBAHHE, TeHEPATH3AIM U KOPPEKTYpa U300paKeHHUS.

B pe3ynbrare KOMMbIOTEpHONW 00pabOTKH KapTOorpaduueckoro M300pakeHHs] B 3aBUCUMOCTH OT
LIEJIEBOTO Ha3HAYeHMs co3faercss Ju00 TeMaTHuecKas KapTa, Ju00 KapTa-OCHOBA, KOTOPYIO MOXKHO
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JOJTOBPEMEHHO XPaHHUTh, ONEPATHBHO OOHOBJIATH U MHOTOKPATHO HCIIOJNB30BaTh JUIA CO3JAHHS CEPHH
TEMaTUYEeCKUX KapT, ariaacoB. KapT-OoCHOB MOXET ObIThb CO3[JaHO HECKOJBKO C PAa3jIMYHOM CTENEeHbIO
Harpy3KH Ui KapT pa3HbIX MaciiTaboB U TEMATUKH, H-P COIMATIBLHO-DKOHOMUYECKUX M KapT MPHPOIBL.

[ToctpoeHne BHeMAcHITaOHBIX YCIOBHBIX 3HAKOB TOYEUHBIX OOBEKTOB OCYILECTBIIAETCS C
MOMOIIIBI0 HHCTPYMEHTApHs IPOTpaMMbl BEKTOPHOH Tpaduku. B mpoiecce mocTpoeHus: ycIOBHbBIE 3HAKH
MOTYT MHOTOKPAaTHO PEeNAKTUPOBAThCA C M3MEHEHUEM pa3MEpOB, PUCYHKa 3HAKa, TONIIMHBI U LBETa
KOHTYypa, LIBETa 3aJUBKHM, TEKCTypbl. M3 IOCTPOEHHBIX YCIOBHBIX 3HAKOB MOTYT OBITb CO3JaHbl
OMOINOTEKH 111 MHOTOKPATHOT'O UCIOIb30BAHUS IPU COCTABICHUU PA3JIUYHBIX KapT.

[Tocne 3aBepIiieHUs] COCTABUTEIBCKUX U O(DOPMUTENBCKUX pabOT MPOU3BOAUTCS KOPPEKTYpa 100
IPUHTEPHBIX PACHEYAaTOK KapThbl, JTMOO M300pa’keHHsI HEMOCPEACTBEHHO HA 3KpaHE KOMIIBIOTEpA, €ro
OKOHYATEJIbHAs 10pa0d0TKa U MOJrOTOBKA K BBIBOJY TIO3UTHUBOB.

JpyruM BapuaHTOM CO3[@aHUS KapTbl U IOArOTOBKM €€ K U3JaHUIO SIBIISIETCA HCIOJIb30BAaHUE B
U3JATETILCKON CUCTEME YK€ TOTOBOM HHU(POBOIl KapThI-OCHOBBI B BEKTOPHOM (popmMaTe, MoAroTOBICHHOM
B ['MC-niprito’keHUAX, CUCTEMax aBTOMAaTHU3UPOBAaHHOIO IIPOEKTUPOBAHUS MIIM HA JUIrHTansepax. B atom
cllydyae HCKJIIOYaeTcss MPOIecC CKAaHMPOBAaHUS KapTorpaMuyeckoro mMarepuana Ha JTale BBOJA U
00paboTKa pacTpOBOM OCHOBBI, & JIMIIb OCYLIECTBISETCA PEIaKTUPOBAHHE BEKTOPHOIO HM300pakeHus,
oopmieHrE 1 TOATOTOBKA KAPTHI K M3/IaHUIO CPEICTBAMH HACTOJIBHBIX M3/1aTEIbCKUX cucTeM. [lpu aTom
IIPOU3BOJIUTCS CIIaKMBAHHUE JIOMAHBIX JUHUN, OQPOPMIICHHE BCEX 3JIEMEHTOB KapThl B COOTBETCTBUM C
MPUHATHIMU YCIIOBHBIMU 0003HAYCHUSIMH, pa3MeIleHHe HaAIMCeH, 3apaMouHoe 0opopMIIeHHE U T. JI.

Opranu3alvoHHO UHBIM CIIOCOOOM (POPMUPOBAHMS KapTOrpaduueckoro U300pakeHus: Ha SKpaHe
KOMIIBIOTEpa SBISIETCS CO3JAaHME KapT B paMKax reonH(OPMAIMOHHOTO KaprorpadupoBaHusi c
ucnonb3oBanueM ['MC-npunoxenuit. Ero cyrb coctaBiser uH(pOpManMOHHO-KapTorpaduyeckoe
MOJIETUPOBAHUE FE€OCUCTEM. B COOTBETCTBUM C MPUHATHIMU KJIacCU(DUKALMSIMU BBIIEISIOT BUbI U TUIIBI
KapTorpagpupoBaHus (HapuMmep, COLMaIbHO-3KOHOMUYECKOE, IKOJIOTUUYECKOE WIIM MHBEHTapU3allMOHHOE,
OIICHOYHOE TreowH(pOpManMoHHOEe KaprorpadupoBanue u T. 1.). Co3gaHHBIE TakuM 00pazom
KapTorpagpuueckue Mpou3BEACHUs Pa3IMUHON TeMaTUKH MPpeJHAa3HAYCHBI I OPraHU3alMK YIIPABICHUS
TEppUTOpUEH, IPUHATHUS PELIEHUN U HAYYHBIX HCCIIEJOBAHMM, MOCKOJIbKY 001a/lal0T AMHAMUYHOCTHIO,
OIIEPAaTUBHOCTHIO, MHOTOBAPUAHTHOCTBIO U COCTABIISAIOT OCHOBY JIF000H reoMH()OPMAIIMIOHHON CUCTEMBI.

['eounpopmarninonHoe kapTorpaupoBaHUe OCYLIECTBISIET aBTOMAaTU3UPOBAHHOE COCTaBJICHUE, a
TaKXe Hcroyib3oBaHue kapT Ha ocHoBe ['MIC-texHonoruit u 6a3 reorpaduyeckux M KapTorpapuuecKux
naHHBIX W 3HaHuM. Ilpu 3TOoM KapTorpaduueckue MpPOU3BEAECHHUS MOTYT OBITh 3JIEKTPOHHBIMU
(VHTEpaKTUBHBIMM, aHUMALlMOHHBIMU, UHTEPHET-KapTaMU U aTJIacaMH, BUPTYaJIbHBIMU — TPEXMEPHBIMU
KOMITBIOTEPHBIMU MOJIEISIMU U JIp.) ¥ TPAJAULIMOHHBIMU (Ha OyMa)KHOW OCHOBE).

Ha »srame BbIBoga KapTorpaduueckoe HM300pa)keHHE MPOXOAMUT CTaJAUI0 BHU3yalM3allUd, T. €.
npeoOpa3oBanus U3 LUGpPoBoi (OPMbI B aHAJIOTOBYIO.

[TepBoHauanpHas BU3yalu3allUsl OCYLIECTBISETCS yXe B Ipollecce MHTEPAaKTUBHOW 00pabOTKH
n300pakeHUsl Ha JKpaHe MOHHUTOpa. B kauecTBe HpOMEXKYTOUHOTO BbBIBOJIAa MOTYT OBITh MOJY4YEHBI
IPUHTEPHBIE  WIM  IUIOTTEPHBIE  KONWUM U1 IPOM3BOJACTBA  OKOHYATEIbHOW  KOPPEKTYpPBI
KapTorpaguueckoro n300paxeHusl, MOCTPOCHHOI'0 Ha KpaHe MOHUTOPA.

Kpome Toro, BBIBOJT KapTOrpauueckoro n300pakeHus U3 KOMITbIOTEPA MOXKET OBITh OCYIIECTBICH
B nu(poBOM BHJIC HAa MAIIMHHBIE HOCHUTENH (MarHMTHBIE W MarHuToonTHdeckwe mucku, CD-ROM,
MarHUTHBIE JIEHTHI) U XpPaHUTHCS B OaHKe KapTorpaduuecKuX JaHHBIX JJIS TOCTEIYIOIEro MHOTOKPaTHOTO
HCIOJIb30BAaHUS B HAYYHBIX U MPAKTUYECKUX LEISX.

[{udpoBas u 37EKTPOHHAS BEPCUM KapThl MO3BOJISIOT B AajbHEWIIeM OOHOBIATH U MEpEen3/1aBaTh
ee MpU MHMHHUMAJbHBIX 3aTpaTax CpeJICTB M BPEMEHH, MHOTOKPATHO HCIOJIb30BaTh ISl COCTABIIEHUS
TeMaTUYeCKHX KapT, OyKJIETOB, aTJIacOB, B TOM YHCIIE 3JEKTPOHHBIX.

3aKIIOUNUTEIbHBIM 3TAallOM paboT MO CO3/IaHUIO0 KapThl sBIsEeTCS LBeTojaesneHue. Ha atom stame
BBIBOJ] KapTorpauyeckoro M300paKeHHs OCYIIECTBiIsAeTCs Ha (HOTOHAOOpHBIE aBTOMATHl C IIEJIBbIO
M3TOTOBJICHUSI LIBETOAENIEHHBIX (OoTOGOPM AJIs MOCIEAYIOUIEH MeyaTH THpaXka KapThl.
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