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1 ITACIIOPT l"ABO‘IEI?'I ITPOI'PAMMBbI ITM. 02 BBITIOJTHEHHUE
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;

-BBITIOJIHATH TIOJIEBBIE U KaMepallbHble pa0OThl MO TOHorpauueckuM ChEMKaM MECTHOCTH,
OOHOBJICHHIO U CO3/IaHUIO0 OPUTHHAIIOB TONOTpadUUECKUX IJIAHOB U KapT B rpadudeckoM U nudpoBom
BUJIE;

-MCII0JIb30BaTh KOMIIBIOTEPHBIE M CIYTHUKOBBIE TEXHOJOTMHM JUIsl AaBTOMATHU3allMM IOJIEBBIX
M3MEpPEHUN U CO3[aHusl OPUTHHAIIOB TOMOrpadUyecKuX IUIAHOB, OCBaMBaTh WHHOBAIIMOHHBIE METO/IBI
Tonorpaduueckux pador;

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

- coOmonaTh TpeOOBaHUS TEXHUUYECKUX PErJIAMEHTOB M WHCTPYKIMH IO BBIOJHEHUIO
TONOrpaUUECKUX CbeMOK U KaMepaaIbHOMY O(hOPMIIEHUIO OPUTHHAJIOB TONOTPaQUUECKUX TUIaHOB.

1.3 Heau 1 3272494 MOAYJIS - TPeOOBaHMS K Pe3yJbTaTaM OCBOEHUsI MOTYJIf

C 1enbio OBNIAICHHS YKA3aHHBIM BHJIOM MPOPECCHOHATBHOMN IEATEILHOCTA U COOTBETCTBYIOITUMH
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 TEXHOJIOTHUH;

- 00paboTke pa3HOPOAHOW TOMOrpaduUecKkol M Kaprorpaduueckoil WHGOPMAIMHU IS TIeJIeH
COCTaBJICHUS K OOHOBIICHUS TONMOTPaPUUECKHUX TUIAHOB U KapT.

YMeETh:

- BBITIOJTHATH KAPTOMETPUUYECKUE ONPEICTICHHS Ha KapTax;

- ONpECACIIATh 3JICMCHTBIL MaTEMAaTHYECKOU OCHOBEI Tonorpa(l)plqecxnx 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 MJIAHOB M KapT B TpauueckoM U U(PPOBOM BHUJIE.

3HATh:

- MaTEMaTHYECKYIO OCHOBY TONOTPaPHUECKUX TUIAHOB U KapT;

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

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

- COBPEMCHHBIC TEXHOJIOTHH U METO/IbI TOMOTPaPHUECKUX ChEMOK;

-TpeOOBaHUsl  KapTOrpadUpoBaHHUS TEPPUTOPUM U  HPOCKTHPOBAHUS  CTPOUTENBCTBA K
TOMorpaguUECKUM MaTepraliam;

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

- BO3MOXXHOCTH KOMITBIOTEPHBIX W CITyTHUKOBBIX TEXHOJOTHH JJsi aBTOMATH3AIlMH IIOJIEBBIX
W3MEPEHUH W CO3/IaHUsl OPUTMHAIIOB TONMOTpadUYecKUX IUIAHOB, OCBAHMBATh MHHOBAIIMOHHBIC METOJIBI
tTonorpaduueckux pador;

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

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

KosimdyecTBO 4acoB Ha OCBOEHHE MTPOrpaMMBbI MPO(HECCHOHAITEHOTO 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 kapTorpapupoBaHusl TEPPUTOPUH U IPOEKTUPOBAHUS
CTPOUTENBCTBA K TonorpadpuueckuM MarepuaiaM. HaznaueHue kapT v II1aHOB,
TpeOoBaHus K X TouHOCTH. [IpoekTrpoBaHue a3pohoTOCHEMOUHBIX PabOT.
I'eoneznueckoe obecneuenne adpohoTocHUMKOB. DoTorpaMmeTprudecKas
o0paboTka a3pocHUMKOB. OcobenHocTH nemudpupoBanus. Co3naHue
opuruHana kaptsl. [Ipuemsl cOopa, cuctTeMaTH3aly U aHajIu3a Tornorpadgo-
reo0JIe3NIeCKO nHGOpMAaIHH JIJIs1 pa3pabOTKH MPOEKTOB ChEMOYHBIX Pa0OT.

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

9




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

8 HazemHasi poToTOnorpauyeckasi cbeMKa

OO6m1as xapakTepucTruka Ha3eMHOH (hoToTonorpaduueckon creMku. Cinydan
Ha3zeMHOH oToTonorpapuueckoi 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 CO3JJaHUs TONOrpauuecKkux u
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 miaHa Tpacchl O MaTepragam aspooTOCheMKU Ha HUPPOBBIX
CTaHIIMIX

10. UsroTtoBnenue GoTOCXEMBI 10 MaTepuaiaM KOCMUYECKOU CHEMKH,
nemmdpupoBanre PoTocxemsl, reorpadudeckas npusizka GoTon300paKeHHS.

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
BOTIPOCHI, HAaNMCaHUE pedepaToB, MOATOTOBKA JOKIAI0B, PEUICHNE 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. Brraucienue npsiMoyroabHbIX 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€0JIE3UYECKUX U3MEPEHUH. [ €0TpOoHNKaA 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 JIIEKTPOHHBIMU KOJICOAHUSIMHU.
Mopynsauus, nemonynsanus, rerepoauauposanre. Koppensiuonnas
00paboTKa MHUPOKOMOIOCHBIX CUTHANOB. JIa3ephl U X MPUMEHEHHE B
reone3nu. Jpdext [ormnepa u ero NnpUMEHEHUE B T€OE3UUECKIX
U3MEpEHUSsIX.

Metoauka usmMepeHuii 1 00padoTKa pe3yJibTaTOB

[TpuHIUIBI paOOTHI M YCTPONUCTBO T'€01€3MYECKHX IIIEKTPOHHBIX
W3MEPUTENBHBIX TPUOOPOB U cucTeM. OCHOBHBIE TIPUHIIHITHI
uHTeppepomerpun. KorepeHTHOCTH. Bpems u anmHa KorepeTHOCTH.
Poib KorepeHTHOCTH B MHTEPHEPEHITMOHHBIX METOaX N3MEPEHHH.
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 MpuHIMIIBL. CyITHOCTH KOPPEISILIMOHHON
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 MOJIENIEN TaXEOMETPOB.

JlazepHble Oe30TpakaTesIbHbIe JATbHOMEDPHI.

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

) ABTOMaTH3UpOBaHHbIE paboune MecTa. M3mepuTenbHbIe 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

15




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 CBETOYCTOMYMBOCTD IIBETA:
aXpoOMaTHUYECKHE, XPOMATUUCCKHE (TEIUIbIC H XOJIOIHBIC).

Kuctu.

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

[IpaBuiia (TexHuKa) pabOTHI KpacKaMu

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA

1. OcobenHocTH pabOTHI KpaCKaMH

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 BUABI U GyHKIMK. HarnsgHele 1 HaTypamucTudecKue
3HaKku. BHemacmitabHble, TMHEHHBIE 1 MacIITaOHbIe (TUTOIIAIHBIC) YCIOBHBIC
3HaKU

IIpakTnyeckue (JiabopaTopHbie) 3aHATHS

1. IIpaBuiia BbIUEPUMBAHHUSI YCIIOBHBIX 3HAKOB

2. BeruepunBaHue yCIIOBHBIX 3HAKOB, IPUMEHSAEMBIX Ha TOMOTpaUuecKoil KapTe
macurrada 1:10000

2-3

Conepxanue

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

IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS

1. OcHoBHbIe 2neMeHTHI penbeda. OCOOCHHOCTH X N300pakeHUs Ha KapTax

2. OcoOEHHOCTH MOCTPOCHUS TPODHIIT MECTHOCTH

3. [loctpoeHue GJI0K-AHarpaMmbl

=t

Conepxanue

10

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

IIpakTnyeckue (1abopaTopHbie) 3aHATHSA

1. I'papuueckrie 0COOEHHOCTH BbIUEPUMBAHUS

2. IlocTpoenne kapToauarpaMmm

3. IloctpoeHne kapTorpaMm

Tema 3.3 Kaprorpaguieckue
NpOeKINH.
IIpaBuia oopmiienus xkapt

34

Conep:xkanue

1. Kinaccupuxanus npoexkumni
Knaccudukanus npoekiuii mo reoMeTpruy BCIIOMOTaTeIbHONW MOBEPXHOCTH.
Kiaccudukanms mpoekimii mo OpueHTUPOBKE BCIIOMOTATEIHHOM MOBEPXHOCTH

IIpakTnyeckue (1a6opaTopHbIE) 3AHATHS

2-3
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1.BeluepunBanue MpOEKIMM pa3HOM  OPUEHTHUPOBKU  BCIOMOIaTEIbHOU
ITOBEPXHOCTHU

2. BeruepurBaHue a3umMyTaibHOM npoekiuu [locremns

Conepxanue

2. [locTpoeHue npoeKuii.
Oco0eHHOCTH MOCTPOCHHUS ¥ BEIYEPUMBAHHS IPOCKIUH

IIpakTnyeckue (1a6opaTopHbIE) 3aAHATHS

1. BoruepunBaHue MpoeKIMil (OpUEHTUPOBKA BCIIOMOTaTEIbHOM IOBEPXHOCTH )

2. OcoOEHHOCTH TTOCTPOCHUS U BBIYCPUNBAHMS MIPSIMBIX a3UMYTaTbHBIX
MPOEKIUI

3. OcobeHHOCTH TTOCTPOCHHUS ¥ BHIYEPUMBAHUS MPOSKUUH 1t KapT Poccun

2-3

Conep:xkanue

3. 'NC rexHosorun
[{udpoBsie MOJETH MECTHOCTH

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA

1. BzaumogeiictBue kaprorpadpuu u I'MIC

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 UCIIOJIb30BAaHUEM METOJIMYECKUX PEKOMEH/IAllUU TIPeroaaBarers,
odopmIleHHEe MTPAKTUUECKUX paboT, pacueTHO-Tpaduueckux padoT, MOATOTOBKA K MX 3aIlIUTE

3ansaTus CEMHMHAPCKOro THuIma

Bymara: ucropust co3nanus, BUIbI, Ka4eCTBO

CoBpeMeHHOE TPOU3BOACTBO OyMaru

OcobenHocTr n300paxkeHust reorpaguueckux oObEKTOB Ha olliereorpaguueckux kaprax
I'eorpaduueckuii aTiiac: ICTOPUYECKHE aCTIEKThl, 0COOEHHOCTH Ipauueckoro ohopMiIeHUS
OCHOBBI IIBETOBEICHUS

Kaprorpaduueckuii nuzaitn

Kaprorpaduueckue mpudrot

VcTropuyeckrie u COBpeMeHHbIE CIIOCO0bI N300paXKeHUs pebeda 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 CHIEIHATBHOCTH)

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 Onepanmonnas cucrema Microsoft Windows 10 (kortpakt Nel04-ADd/2016 ot 20.07.2016,
KOPIOPATUBHAS JINIICH3HU);

e [laker nporpamm Microsoft Office Professional Plus (kortpakt Nel04-AD®/2016 ot 20.07.2016,
KOPIIOPATUBHAS JIUIICH3HU);

e AnTuBHpYCHas 3anura Gpuznveckux pabouux craniuii u cepsepon: Kaspersky Endpoint Security
nnst 6uszHeca — Cranpaprabiii Russian Edition. 1500-2499 Node 1 year Educational Renewal License
(koHTpakT Ne99-AD®D/2016 ot 20.07.2016, kKOpriopaTUBHAS JIUIICH3HUA);

e 7-zip GNULesser General Public License (cBoboaHOe mporpaMMHOe 00ecTicueHIE, He OTPaHUUECHO,
06eccpouHo);

e Uurepner Opaysep Google Chrome (6ecrnaTHoe mporpaMMHOE OOecreueHue, He OrpaHUYeHO,
OecCcCpovHO);

e K-Lite Codec Pack — yHuBepcanbHbIii Ha0Op KOJECKOB (KOIHPOBIIMKOB-IEKOIUPOBIIMKOB) H
YTUIINT JUIsl IPOCMOTpa U 00paboTKu ayiuo- U BUaeodaiiaos (OecriaTHOe IporpaMMHOe oOecriedeHre, He
OTrpaHUYEeHO, OECCPOUHO);

e WinDjView — mporpamma mis npocmotpa ¢aiiioB B dopmate DIV u DjVu (cBoGomHOE
MporpaMMHOE oOecTieueHne, He OTPaHIYEHO, OECCPOUHO);

e Foxit Reader — mnpukiagHoe mporpaMMHOE OOECIEeYeHUE Ui MPOCMOTpPa DICKTPOHHBIX
nokymeHTOB B cTanaapte PDF (OecrimaTHoe mporpaMMHoOe obecrieueHne, He OorpaHudeHo, OECCPOUHO).



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

3.3.1 OcHoBHas JuTepaTypa

1. Asaksn, B.B. llpuknamnas reone3usi: TEXHOJOTHMH WH)XCHEPHO-TEOJE3UYECKUX pabdor /
B.B. ABaksH. — 2-¢ uzn. — M.: Undpa-Unxenepus, 2016. — 588 c.:ui., Tabm., cxem. —bubmuorp. B KH.

2. NmxenepnHas reoxae3ust U reouHpopmaruka. Kparkuii kype: yue6. / M.A. bpeas [u 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. Imakor, II.C. Mapkmeiaepcko-Tronorpaduyeckoe uepuyeHue : ydeOHoe rmocobue /
I1.C. IlImakoB, O.JIL FOnakoB ; MunucrepcTtBo oOpa3oBanuss W Hayku Poccuiickoir ®enepauum,

Cubupckuii DenepanbHblii yHUBEpcUTET. - KpacHospck : Cubupckuit penepanbHbiii yHUBEpCUTET, 2014.
- 288 c. : ui., Tabm., cxem. - bubmmorp. B kH.. - ISBN 978-5-7638-2837-5.

3.3.2 JlonoJiHUTEIbHAS JINTEPATYpPa

1. TTaceko, O.A. Ilpaktukym mo kaprorpaduu : yuednoe nocodue / O.A. Ilacsko, 3.K. JlukuH ;
MuHnuctepcTBo oOpa3oBaHus M Hayku Poccuiickori ®Depepanum, DenepaabHOE TOCYIapCTBEHHOE
aBTOHOMHOE 00pa3oBaTesbHOE YUPEKIECHUE BhICIIEr0 00pa3oBanus «HannoHaabHBIN HCCIe10BaTEeNbCKUN
ToMckuli rocynapCTBEHHBIH yHUBepcuTeT», MuHuctepctBo obOpaszoBanus CIIA, "T'ocymapcTBeHHBIH
yuupepcuter Helo Mopka u ap. - 2-¢ u3n. - Tomck : M3narennctBo TOMCKOTO MONHTEXHHYECKOTO
yHuBepcuteTa, 2014. - 175 c. : uin., Tabn., cxem. - bubnumorp. B kH.. - ISBN 987-5-4387-0416-4.

2. lMommmBaios, B.I1. Mmxenepras reonesus : yueonuk / B.I1. TTogmmsanos, M.C. HectepeHoxk. -
2-¢ u3., uctp. - Munck : Bemmiimas mkona, 2014. - 464 c. : un., cxeM., Ta0i. - bubnuorp. B kH. - ISBN
978-985-06-2429-1.

3. Xomopos, C.H. I'eone3uss — 310 oueHb mpocTo. BBeneHue B crnenuaibHOCTh: MPAKTUYECKUE
cosetsl / C.H. Xomopos. — M.: Uadpa-Unxenepus, 2013. — 176 c.

3.3.4 llepuoanyeckue U3TaHusI

1. XKypnan «M3Bectus Pycckoro reorpaduueckoro oomecTsay;

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

3. DnextponHas 6ubnmoreka "M3narensckoro qoma "I'pedennukoB” (Www.grebennikon.ru);
4. KypHan «OredecTBeHHasI T€OIOTHSI»

3.3.5 Ilepeyenb pecypcoB MHGOPMALMOHHO-TEIeKOMMYHUKANMOHHOWH ceTH «HHTepHeT»,
HeO00XO0IMMBIX /IJIsl 0CBOEHUS MPO(ecCHOHATIBLHOI0 MOTYJIA

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

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

3. Nudopmannonnas cucrema "EauHoe okHO gocTyna Kk oOpa3oBaTelbHBIM pecypcam”
(http://window.edu.ru/);

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

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

6. O6pazoBarenbHbIi optan "Yueba" (http://www.ucheba.com/);

7. [Ipoekr T'ocymapcTBeHHOro HHCTUTYTa pycckoro s3bika umeHn A.C. [lymkuna
"Oo6pazoBanue Ha pycckoM" (https://pushkininstitute.ru/);

8. Hayunas snexrponnast 6udaunoreka (HIB) (http://www.elibrary.ru);
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10.
11.
12.
13.
14.

HarnronaneHas siektponHas oudnuoreka (http:/u36.pd/);

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

CrpaBouHo-uH(popMaIoHHbIH moprtan "Pycckuit s3p1k" (http://gramota.ru/);
Cayx0a TeMaTHYECKUX TOJIKOBBIX ciioBapeit (http://www.glossary.ru/);

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

KoncynbranT [Tintoc - cripaBouHast paBoBasi CHCTeMa (JOCTYII 0 JIOKAILHON CETH).
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4 OBIIIUE TPEBOBAHUA K OPTAHU3ALIMU OBPA3OBATEJIBHOT'O ITPOLECCA

OCBOCHHIO TMPOPECCHOHATBHOTO MOMYJS JOJDKHO TMPEIIIeCTBOBATh H3YUYCHHE
cnenyromux auciuruimH: «Maremarukay, «Mapopmatuka u UKy, «I"eone3us», «O0mas
kaprorpadusi», «MeTponorusi, craHmaptuzamus W cepruduranusy, «OCHOBBI
JTUCTAHITMOHHOTO 30HANPOBaHMs U (poTorpammeTpus», «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 BemosHeHnue Tonorpaguyeckux ChEMOK, Tpaduyeckoro #  HU(PPOBOTro
oopMIIEHUS UX PE3YyTHTATOB

M/K.02.01 «TexHonoruu Tonorpapuaeckux ChbeMoK;

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

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 «Kyo6l'V» paspabareiBaroTcs
COOTBETCTBYIOIIHE MPOTPAMMBbI PAKTUK U UTOTOBOT'O AK3aMEHA MO MOYJIIO.

[Ipou3BOACTBEHHYIO MPAKTUKy (MO MPOQUII0 CHEUATBHOCTH) HEOOXOIUMO
MPOBOJIUTh KaK HUTOTOBYIO (KOHIIEHTPUPOBAHHYIO) MPAKTUKY MO 3aBEPIICHUIO MOYJIS.
OO0s3aTeNbHBIM  YCIIOBHEM JIOMYCKa K MPOM3BOJCTBEHHOW MpaKkTHKE (MO MpOoduUiio
CHEIUATbHOCTH) B paMKaX MPO(PECCHOHATIBLHOTO MOAYJS SIBISETCS OCBOCGHHUE Y4eOHOMH
MpPaKTUKU JUJISl  TIOJY4YEHUs TEPBUYHBIX MPOGEeCcCHOHANBHBIX HABBIKOB B paMKax
MpoEeCCHOHAIBHOTO MOJyJid «BbimosHeHne paboT 1O OJHOW WM HECKOJIBKUM
npodeccusiMm pabounx, TOHKHOCTAM CIyKalux (3aMepIiyK Ha Tomorpado-reo1e3ndecKux
Y MapKIIEHAEpCKUX padoTax)y.

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

1. PocrexunBenTtapuzanus-Oenepansnoe bTU, AO (r. KpacHonap, yin. Okrsaopsckasi, 31)

2. UIT MansmmeB A.A. (r. Kpacaonap, yn. [Ipuozépnas, a. 13, kB. 114)

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

OCHOBHBIMHU YCIIOBUSIMU TPOXOKJIEHUS MPOU3BOJCTBEHHOW MPAKTUKH B JAHHBIX
OPEINPUATHIX U OPTaHU3ALUAX SBISIOTCS HATMYHE KBATU(UIIUPOBAHHBIX CIICIIUATHICTOB,
o0ecrnieueHre HOpPMaTHUBHO-TIpaBOBOW 0Oa3oil. [lpakThmka mo mpoduio crnernuarbHOCTH
MIPOBOAMTCS TIO]T PYKOBOJICTBOM IperoaBaTeieil (prmaa v CIeHalIucTOB yUpPEeKISHUH -
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 COMPOBOKAATHCS METOIUYSCKAM 00eCIIeueHuEM 1
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 CAMOCTOSITEIBHOM MOATOTOBKHM 00YyYarOIIUECs TOJKHBI ObITh 00ECIIEYEHBI IOCTYIIOM
K UH(GOPMAITMOHHO-TEJICKOMMYHUKAIIMOHHOU cetn "MHTepHeT".

Kaxnpiii oOy4daronuiicss JokeH ObITh 0OeCrieYeH HE MEHEee YeM OJHUM Y4YeOHBIM
MeYaTHBIM | (WJIM) SJICKTPOHHBIM U3JaHUEM 10 KaKI0M JUCIHUIUIMHE MTPOQPECCHOHATBHOTO
MOAYJSl OJTHAM Y4EOHO-METOAMYECKUM TIeYaTHBIM U (WJIM) SJECKTPOHHBIM H3AAHHEM TI0
KaXIOMY MEXIUCHUILUIMHAPHOMY Kypcy (BKJIIOYAsl 3JEKTPOHHBIE 0a3bl MEPUOANMYECKUX
W3JaHUiT).

bubnmuoreunpiii (oHA OOKEH OBITh YKOMIUIEKTOBAaH N€YaTHBIMA H  (WJIM)
ANEKTPOHHBIMU W3AAHUSMUA OCHOBHOW W JIOMIOJIHUTEIHLHON yYeOHON 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 sx3emIuisipa Ha kaxasie 100 oOyvaronmxcs.

Kaxaomy oOyuaromemycsi J0JDKeH ObITh oOecredeH JOCTylnl K KOMILIEKTaM
O6ubmmoTeyHoro (oHja, COCTOAIIMM HE MEHEe 4YeM U3 3 HaMMEHOBAHMM POCCUHCKHUX
KYpHAJIOB.

OO6pazoBarenbHasi OpraHu3alus MOPEIOCTaBISIET OO0Y4YarOIIUMCS BO3MOXXHOCTh
omepaTUBHOrO  oOMeHa  uH(opMalMell ¢  POCCUUCKMMH  00pa30BaTEIIbHBIMU
OpraHU3aNMsIMH, HHBIMHA OPTaHU3AIHUSIMH U JOCTYIT K COBPEMEHHBIM MPOECCHOHATBHBIM
0a3zaMm TaHHBIX U UHPOPMAITMOHHBIM pecypcaM ceTu MHTepHeT.

4.1 KaagpoBoe o0ecnieueHue 00pa3oBaTe/IibHOIO Mpolecca

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

peanuzaiusi MporpaMMbl MOATOTOBKM crennannuctoB cpennero 3eHa (IITICC3)
J0JKHA 00ECTIeYMBATRLCS TIEAArOrMUeCKUMHU KaJpaMu, UMEIOIIUMHU BhICIIee 00pa3oBaHUeE,
COOTBETCTBYIOIIEE MPOGUITIO MPENOoaBaeMOro MOyl «BrimonHenune Tonorpadguyeckux
CheMOK, rpadudeckoe U IuppoBoe opOpMIIEHHUE HX PE3yJIbTATOB» IO CIEIMATIBHOCTH
21.04.08 «IIpuknagnas reone3us,.

OnBIT 1€ATEIBHOCTH B OPTaHU3ALMU COOTBETCTBYIOUIEH MPOPECCHOHAIBHOM cephl
ABJISIETCS] 00513aTENbHBIM JIJIs1 MperoAaBaTeneil, OTBEYaroUUX 3a OCBOCHUE 00yYaromuMCs
npodeccuoHaibHOTO yyeOHoro uukna. llpenomaBarenu mnoOaydarOT JOMOJHUTEIBHOE
npodeccuoHaibHOe O00pa3oBaHKE MO MPOTrpaMMaM IMOBBIINICHHUS KBalu(pUKAUU, B TOM
yucie B popMe CTaXUPOBKHU B MPOPHIIbHBIX OpraHu3anusax He pexe 1 pasa B 3 roja.

TpeOoBanuss K KBaTM(PUKAIMKA TEIArOTUYECKUX KaJpPOB, OCYIIECTBISIOMIMNX
PYKOBOJICTBO MPAKTUKOM: JTUTUIOMUPOBAHHBIC CIIEIUATUCTHI-TIPENOIaBaTeNN
MEXIUCITUTUTMHAPHBIX KYPCOB, a Takxke obmenpodeccruonanbubix quciuiind [MIICC3 o
crietimanbHOCTH 21.02.08 «IIpukiiagHas reoae3us».

28



5 KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUMS ITPOPECCHOHAJIBHOT'O
MOAYJA (BUOA TPOPECCHOHAJIBHOU JEATEJIBHOCTH)

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

KOMIIETEHIMH)

IIK 2.1. 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
npodecCHOHATIBHOMN eI TETbHOCTH r€0/Ie3MH U MAPKIIEHIEPCKOTO Jea.

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

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

OK 1. [ToHuMaTh CYIIHOCTh ¥ COITUATBHYIO - pelICHNEe CTAaHIAPTHBIX U HECTaHIaPTHBIX
3HAUYMMOCTb CBOEH 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 00yUYaIOIUMUCH,
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 - CKOpPOCTb OMpeIeTIeHHs] 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 U penbeda;

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

OK 4. OcymiecTBIATh MOUCK U UCTIOJIB30BAaHUE
uHpopmaruu, HeoOoxoauMon Tl 3P HEKTHBHOTO
BBINOJIHEHUS TPO(HECCHOHAIBHBIX 33124,
po(hecCHOHANBFHOTO U JMYHOCTHOTO PAa3BUTHS
OK 5. Ucnionb3oBath HHHOPMAITIOHHO-
KOMMYHHKAITIOHHbIE TEXHOJIOTHH B

PO eCCHOHAIBHON e TEIHHOCTH

OK 6. PaboTaTh B KOJUIEKTUBE U B KOMaHE,

3 PEKTUBHO 0OIIATHCS C KOJIJIETaMH,
PYKOBOJCTBOM, IOTPEOUTEIMU

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

OK 8. CaMOCTOATENBHO ONPEACIIATh 3a/1a4u
npo(hecCHOHATBHOTO U IMYHOCTHOTIO Pa3BUTHS,
3aHUMAaTbCs CaMO0OPa30BaHUEM, OCO3HAHHO
TJIAHUPOBATH MOBBINIEHUE KBATU(PUKAIIUH

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

- MPaBWJIBHOCTh M TIIyOMHA 3HAHUHN 1O JAHHOU
npogecCHOHAIBHON KOMIIETEHLINY;
- JIeMOHCTpalMsi MHTepeca K
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, CHCTEMAaTU3aIlMM U aHaIu3a
VCXOJTHOM Tonorpago-reoe3nyecKoil
UH(pOpMaLUKU 0 paiioHe PadoT.

1K 2.5. CobmronaTh TpeOOBaHUS TEXHUUECKUX
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 YaCTOM
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;

- TOYHOCTHh MW Ka4Y€CTBO CO3JaHUS OpUIHMHAJIA
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 OueHouynbIe cpeacTBa AJIsl KOHTPOJIS YCIIeBAeMOCTH

KoMIIEeKT OLIEeHOUHBIX CPEJICTB NMPEAHA3HAUEH JIJIsl IPOBEPKU PE3YJIbTATOB OCBOCHUS
npogeccuonanpHoro wmoayis IIM 02  BeimosnHenue Ttomnorpauyeckux ChEMOK,
rpaduyeckoro u UQPpPoBOro oPopmMIIEHUS UX PE3yIbTATOB MOJATOTOBKH CIIELUAINCTOB
cpennero 3BeHa 1o cnenuanbHocTH CIIO 21.02.08 «IIpuxnagHas reoae3usi» B 4acTH
OBJIAJICHUSI BUJIOM NPO(PECCUOHATBHON AESITEIbHOCTH.

B cootBerctBun ¢ PI'OC CIIO KOHTPOJIBHO-OLEHOYHBIE CPEICTBA SIBISIOTCS
COCTaBHOI 4acThI0 HOPMATHUBHO-METOJUIECKOTO 00ECTIEYeHUSI CUCTEMBI OIICHKH KayecTBa
ocoenus cryaeHtamu CIIO. [Ipu momoiu GpoHIa OLEHOYHBIX CPEACTB OCYIIECTBISETCS
KOHTPOJIb M YIPABJIEHUE MPOLECCOM NPUOOPETEHHUS CTYJACHTAMH HEOOXOJMMBIX 3HAHHIA,
YMEHUH, IPAKTUYECKOTO OMbITa U KomnereHuui, onpeaeneHusix I'OC CIIO.

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

1. ITacnopT KOHTPOJIBHO-OIIEHOYHBIX CPEACTB 10 NPOPECCHOHATBHOMY MOAYJIIO;

2. Metoauueckue yKa3aHMs W MaTepuaibl IO BHMJAM 3aHATUN, BKIIOYAIOIIME:
KOHTPOJIBHO-U3MEPUTENBHBIE MaTEPUAIbl, ONPEICIAIOMNE MPOUEAYPhl OLCHUBAHUS
3HaHUW, YMEHUM M NPAKTUUYECKOIO OIBITA, XapaKTEpU3YIOLIUE 3Tamnbl (POPMUPOBAHUS
KOMIICTEHLIAMN.

Meronuueckue yka3aHus M MaTrepuaigbl 10  BUAAM  3aHATUH  BKIIFOYAIOT:
PEKOMEHJAllMM K BBINOJHEHUIO M CHMCOK HAMMEHOBAaHUW MPAKTHYECKUX padoT;
COJIEpKaHUE CaMOCTOSATEIbHBIX pPabOT, BKIIIOYAIOIIME BOIPOCHI JUIsl BHEAYJIUTOPHOU
CaMOCTOATENbHON pabOThl; pEKOMEHIAIIMHU U TEMBI JUIsl BBITIOJIHEHUS peepaTUBHBIX padoT;
KPUTEPUU OLEHKH YCTHOTO M MUCBMEHHOI'O OMNpPOCa; KPUTEPHUH OLIEHKH CEMUHAPCKOIO
3aHATHS; BOMPOCHI JJII UTOTOBOM aTTECTAlMU IO JUCLUUILIMHE, KPUTEPUU OLEHUBAHUSA
OTBETa CTYJEHTa Ha DJK3aMEHE; NEepeuYeHb PEKOMEHAYEMbIX YYe€OHbIX H3AaHUN s
BBITIOJIHEHUSI CaMOCTOSATEbHON paboThl. O0beM POC COOTBETCTBYET yUeOHOMY IJIaHy
noarotoBku. Ilo kauyectBy oueHounbie cpeactBa U ®OC B nenoMm o0OecrnedrBarOT
OOBEKTUBHOCTb M JIOCTOBEPHOCTb pPE3yJIbTaTOB NIPU MPOBEICHUU OICHUBAHUS C
pa3IMYHBIMM  LEJISIMH, JAlOT BO3MOYKHOCTb OIPENEIUTh COOTBETCTBUE CTYACHTOB
KOHKPETHOM KBATU(PUKAITMOHHON XapaKTEPUCTHKH.

5.1.1 ITacnopT (poHIA OLIEHOYHBIX CPEJCTB

Komriekr OLICHOYHBIX CpEICTB NIO3BOJISIET OLICHUBATh OCBOEHHE
npodeccruonanbHbix KoMieTeHui (I1K) u o6mux komnerenuuii (OK), COOTBETCTBYIOMIMX
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 KOMITETEHIIUU | 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 00Y4YAIOIUMXCH 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 OOYyYaroIMXCS MPOBOAMUTCS C LEIbI0 OOBEKTUBHOM
OLICHKM KadyecTBa OCBOEHMSI MpOrpamMmbl MPO(ECCHOHAIBHOTO MOIYJsA, a TaKxKe
CTUMYJIMpPOBAaHUS  y4eOHOM paboThl  0Oy4YarOIIMXCS, MOHMTOPHMHTa PE3yJIbTAaTOB
o0pa30BaTeNbHON JIeATENbHOCTH, MOATOTOBKM K IPOMEXKYTOUHOM arrectauuud |
oOecrieueHrss MaKCUMalIbHOU A(PPEeKTUBHOCTH y4eOHO-BOCIUTATEIBHOIO IpoIiecca.
Texyiuii KOHTPOJIb OCBOEHHUS MPOrPaMMbl MPOPECCHOHATBHOIO MOJYJI MPOBOIAUTCS B
npejenax yueOHOTO BpeMEHH, OTBEICHHOTO Ha U3YYEHUE MOAYJIS C UCTIOJIb30BAaHUEM TaKHX
METO/I0B KaK YCTHBIN, TUCbMEHHBIH, IPAKTUYECKHI, CAMOKOHTPOJIb, [I€ aBTOP PACKPBIBAET
CYTbh UCCIEAYEMOM MPOOJIEMbl, IPUBOIUT PA3IMUHbIE TOUKU 3PEHUS, a TAK)KE COOCTBEHHbIE
B3rsAAbl Ha He€. Texkylmuid KOHTpOJb BKIIIOYal B ce0d TaK K€ OLIEHKY BBINOJHEHUS
MPaKTUYECKUX pabOT MO TeMaM y4eOHOM AMCLMUIUIUHBI.

[IpoMeXyTOUHBIA KOHTPOJIb SIBJISIETCS KOHTPOJIBHOM TOYKOM I10 3aBEPIICHUIO
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 MOJYJISI OCYIIECTBIISIETCS MPHU MPOBEAEeHUN AU PEpeHInPOBAHHOTO
3ayera.

KoHTposib M OLlEHKa 1O NPOU3BOJACTBEHHON NPAKTHUKE IPOBOJUTCA HA OCHOBE
XapaKTePUCTHKH, AaTTeCTAllMOHHOTO JHCTa U JHEBHUKA OO0ydYaromierocss ¢ MecTa
MIPOXO0KJICHUS PAKTUKH, 3aBEPEHHON PYKOBOJUTEIEM OpraHU3alUu.
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[Ipenmerom omenku 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 IIPOBOJUTCS C yUYETOM PE3YyJIbTaTOB TEKYIIETO KOHTPOJIA.

VYcnoBueM Jomycka K 3K3aMeHy (KBaIU(PUKALMOHHOMY) SBIISAETCS MOJOKHUTEIbHAS
aTTecTalus 10 MPaKTUKE MO MPO(UITIO CIIEUATBHOCTH.

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
(xBaIM(pUKAIMOHHOTO) OPUEHTUPOBAHBI HA TIPOBEPKY OCBOEHUS BUJA MPO(HECCHOHATBEHOM
TESTEILHOCTH B LIEJIOM.

VYcnoBueM TMOJNOXHUTETbHOW aTTecTalui (BUA MPOPECCHOHANBHON IesTeNIbHOCTU
OCBOEH) Ha KBATM(DPHUKAIIMOHHOM 3K3aMEHE SIBJSICTCS MOJOKHUTEIbHAS OLIEHKA OCBOCHMS
BCEX NMPO(PECCUOHAIBHBIX KOMIIETEHIIUH 110 BCEM KOHTPOJIUPYEMBIM ITOKA3ATEIISM.

5.1.3 OueHo4HbIe CPeACTBA IJIS MPOBeIeHUS TeKYILIel aTTeCTAlNH

IIpeacraBienue
HaunmeHoBaHue
Ne i/ OLEHOMHOTO KpaTkasi XapakTepHCTHKA OLICHOYHOT 0 OLICHOYHOTI'0
cpeacrea CpeACTBA B
CpeAcTBa
donne
1 VYeTHBI onpoc CpencTBo MpOBEPKH 3HAHUU MONy4YeHHBIX | KommuekT
Ha JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHSX | KOHTPOJIBHBIX
10 OIIPEACIEHHOMY Pa3/Ielly WIH TEME. 3alaHud, U1
MIPOBEICHMUS
omnpoca
2 Pedepar [Iponykr  camocrosTenbHOH  paboThl | Tembl
CTYJICHTA, MPEJICTaBIISIIOLIANA co0oit pedepaTuBHBIX
KpaTKoe H3JI0KEHHE B IUMCbMEHHOM Buie | 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 | [lepedens Tem,
3aHATHE CTYJEHTa, TO3BOJIAIOMNN Hauboyee IONHO | METOMBI
OCBOMUTh  METOAOM  HCCJEN0BATENbCKOM | MPOBENEHUS
JIeATENIBHOCTH KOHKPETHYIO TEMY IIPEIMETa;
pellleHne THUIWYHBIE 3aJa4ll Ha OCHOBE
BOCTIPOM3BEACHHS 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

3ajanueM MpeaycMaTpUBAETCs pEHIeHUE 3aad Il M3Y4YeHHS CBOMCTB OJMHOYHOIO
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 TaKkKe YepTEkHU W 3alKCH MO PEUICHUSM 3a/ad 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 MIPOCKIIUU (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 NEepCreKTUBY 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 IMHUIO HYJIEBBIX UCKaKEHUH Neche
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.  BBIYMCIUTH NpEBBIICHUE 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 |185 |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. OneHo4yHbIe CPEACTBA AJIS IPOBEACHUS IIPOMEKYTOUYHOM aTTeCTAllUN

N JInuneie ITpumepsl
dopma IIpakTudeckuii onsIT
ATTeCTAIIN 3HaHus Ymenus (BrazieTs) KavyecTBa OLICHOYHBIX
o0y4atolerocs Cpe/CTB
DKk3aMeH COBPEMEHHBIE NPOBOJIUTH IIpuémamu u | JducuunivHa, Kowmriexr
TEXHOJIOTUH Tororpaguyeckue | HaBbIKAMHU OTBETCTBEHHOCT | TEOPETUYECKUX
TIOTy4eHHS CHEMKH C [Monesoii u b, MHULIMATHUBA, BOIIPOCOB K
TI0JIEBOH UCIIONIb30BAaHUEM | KaMepanbHOH paboThl | KOMMYHHKaOelb 9K3aMEHy
tororpago- COBPEMEHHBIX I10 TONOTPa(hUIECKUM | HOCTB,
re0/1e3NUeCKOi puoopoB, CbEMKaM MECTHOCTH, | BOCIIUTAHHOCTb.
uHpOpPMALUH TSI | 00OPYHAOBaHUS 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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YCIIOBHBIX ornpenen TEXHOJIOTHUH1 B pedepar

3HAKOB Ha | ATH  DJIEMEHTHI | 00pabOTKE ITOJIEBBIX

Tomorpapuueckd | MaTeMaTHYeCKOW | W3MepeHui

X IUlaHaX ® | OCHOBEI *BIIA/ICTh HABBIKAMH

KapTax; Tomorpaddecku | paboOTHI €

. OCHOBBI X IJTAHOB | KapT; | Tomorpado-

MPOEKTHPOBAHUS | * Te0e3MIECKON

, CO3MaHusi U BBIMIOJIHSA | WH(pOpMaIuei

OOHOBIICHHS Th *HMETh

Tomorpauyecky | TEHEPaTH3aLUI0 MPAaKTUYCCKUX OTIBIT

X IJTAHOB M KapT npu paboThI ¢

COCTaBJICHHH TEXHUYCCKUMU

TomorpaguyIecky | MHCTPYKIUSIMH IO

X IJTAHOB | KapT; | BBIOJIHEHUIO
Tororpado-
Te0JIe3MIECKUX
W3BICKaHUU

*HMETh
MPaKTUIECKUX OTIBIT
NPOBEACHUS
IIOJIEBBIX
TOMOTPaPUUSCKUX
pabot

*BJIaICTh HABbIKAMHU
MaTeMaTHIECKOH
00paboTku
MaTepHaJlOB
TIOJICBBIX CHEMOK

*HIMETh
MIPaKTUIECCKHE
HaBBIKH II0
O0OHOBJICHHIO
TonorpapuIecKoro
MaTepHaia

*UMETH
MPAKTUYECKUI OTBIT
paboTHI ¢
TEXHUYCCKAMU
HHCTPYKIUSIMHI

*BIIAJICTh HABBIKAMH
MaTeMaTHIECKOM
06paboTku
pe3yIbTaToOB
IIOJIEBBIX
nU3MepeHuit

*UMETH
MPAKTUYECKUI OTBIT
KOHTPOJIS
pe3yIbTaTOB
tomorpado-
Te0JIe3NIECKUX
W3bICKaHUHN

5.1.4.1 Ilpumepnsbie Bonpocskl K 3k3ameny M/IK 02.02 «D1eKkTpoHHbIE CpeICTBA
U MeTO/AbI reoe3nYeCKuX u3MepeHuin»

1. McTopus pa3BUTHS METOAOB U CPELICTB T€OAEC3NUECKUX U3MEPEHUN

2. Hayunoe conepskanue reoTpoHuku. OcoO0eHHOCTh n3ydaemoro kKypca. OCHOBHBIC
HaIpaBJICHUS] TEOTPOHUKU JJIsI PEIICHUS T€0Ie3NUECKUX 3a/1a4 (IIepEeUUCIUTD)
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3. OcHOBHbIE 007acCTH TNPUMEHEHHUS JOCTH)KEHUH SJEKTPOHUKA B T€OJE3HH
(byHnameHTaNbHBIE W MPUKIAIHBIE 3a/1a4d, CO3/IaHHE MPOCTPAHCTBEHHO-KOOPIMHATHBIX
CHUCTEM)

4. Cxopocts cBeTa. OCHOBOMOJIOAKHUKHN BOJTHOBOW, KBAHTOBOM U APYTUX TEOPHUI CBETA

5. OCHOBHBIE 3aKOHBI PACIIPOCTPAHEHUS CBETA

6. [Ipumenenue B reojie3un MHTEpdepeHnu u AU paKiuy CBeTa

7. Jlazepbl — ocHOBHbIE MOHATHS. DU3MKa JIa3€pOB: KOTEPEHTHOCTD, MOJISIPU3ALINS
BOJIH. [I[pyuMeHeHne na3epoB B T€OJE3HH.

8. Buasl nazepos

9. JIazepHbie reoie3ndeckue NpuoOpsI

10. DnexTpoMarHuTHbIE BOJTHBI

11. ®usuka pacpocTpaHeHUs paIrOBOIH

12. UmmynbCcHBIN U (a30BBIi METOIbI U3MEPEHUIN

13. OcHOBHBIE HaNpaBJIEHUs ABTOMATU3AIMU T'€0JI€3NYECKUX U3MEPEHUI

14. CetoganbHOMEpHI. [IprHINN H3MEPEHNS PaCCTOSTHUI CBETOAAIBHOMEPOM

15. Tunsl 1 KOHCTPYKIMU CBETONAIILHOMEPOB

16. DnexktponHble TaxeoMeTpbl. Knaccudukanus TaxeoMeTpoB IO NPUMEHEHUIO,
KOHCTPYKLUHU U PUHIUIIOB pabOThI

17. DnekTpoHHBIC HUBEIUPHI: OCHOBHBIE (PYHKITUU

18. XapakrepucTukM Ja3epHbIX ckaHepoB. OOjacTh NPUMEHEHHS Ha3eMHBIX
ckaHepoB. [IporpammHoe obecnieueHue

19. Uctopus METOIOB U CPEACTB I€OAC3UUECKUX U3MEPEHUIN

20. Hayunoe conep:xanue reoTpoHHKd. OcoOEHHOCTh U3ydyaeMoro Kypca. OCHOBHbIE
HaIlpaBJIEHUS TEOTPOHUKHU

21. OcHoOBHbIE 00JacCTM NPUMEHEHHUS JOCTUKEHUM OHIEKTPOHUKH B TEOIE3UU
(pyHnameHTaNIbHBIE W MPUKIIAIHBIE 3a/1ayd, CO3/IaHUE MPOCTPAHCTBEHHO-KOOPIMHATHBIX
CUCTEM)

22. ®OTONpUEMHUKM M YCTPOMCTBA MAMSTH, HNPUMEHSEMBIE B TI'€OJE3MYECKUX
npudopax

23. OnTuyeckue JeTaiu, IPUMEHsIeMbIe B T€0Ie3MUECKUX MPUdopax

24. DnexkTpoHHBIE U3MEpeHUs paccTosHuii. OOIMe NPUHIHUIBI DJIEKTPOHHOM
JNAIbHOMETPUU

25. IIpumeHeHne reoIe3NYeCKUX TEXHOJIOTUN ITPU MHXKEHEPHBIX U3bICKAHUAX

26. MoOuinbHas reojie3nveckas ChbEMKa

27. lloneBou koHTposuiep. [[ppuMeHeHre MOJIEBBIX KOHTPOJUIEPOB B T€OAE3UU

28. T'eonme3myecknii ~ MOHMTOPUHI. TeXHOJOTHUsI MOHMUTOpUHra Ha  0asze
POOOTU3UPOBAHHOTO TaXEOMETpa

29. Biuanue atMocepbl Ha TOYHOCTh I'€0IE3MUECKUX U3MEPEHUI

30. DyIeKTPOHHBIE T€OAEC3UUECKUE U3MEPEHNS, IPUMEHSIEMBIE B MOPCKOW I€0AE3UH

31. Ucnonb30BaHrEe CITyTHUKOBBIX TEXHOJOTHIN B MHKEHEPHOU T'€01e3un

32. Posib CIIyTHUKOBBIX TEXHOJIOTHI B T€OJE3UYECKOM ITPOU3BOCTBE

33. Paszsutue metonoB GPS / TJTIOHACC usmepenuii

34. Uctopuueckue acniektsl pazButus CHC

35. ®yHKUMKM BPEMEHHU B CITyTHUKOBBIX TEXHOJIOTHSIX. CHCTEMBI aCTPOHOMHYECKOTO,
aTOMHOT0, TUHAMUYECKOI'O BPEMEHNU
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36.

ATOMHEIE Yackl. BUIBI aTOMHBIX 4YacOB

37. O01ue cBelleHUs O CITYTHUKOBBIX PaIMOHABUTAIIMOHHBIX CUCTEMAX

38. Crpykrypa cucrema GPSNAVSTAR: kxocMuU4ecKuil CErMeHT, KOHTPOJbHBIN
CErMEHT, CUTHAJIbI

39. Crpykrypa cuctembl [ JIOHACC: KOCMUYECKHII CETMEHT, CUCTEMAa KOHTPOJS U
yIpaBJICHUS

40. Ilepcnextussl pa3Butus cuctemsl [ JIOHACC

41. PernoHasibHbIE€ CTyTHUKOBBIE CHCTEMBI

42. Cuctemsl koopaunaat WGS-84 u CK-95

43. Uadopmarmonnoe odbecneuenne GPS u I'JIOHACC

44. Kocmoapomsl Poccun, ®pannmu, CIITA

45. Anbmanax u 60pTOBBIE APeMepUIbl CTYTHUKOB cucTeMbl GPS

46. Dddext Jomrepa

47. PenstuBuctckue 3P eKTs

48. Ilonb3oBarensckuii cermeHT CPHC: cocTtaB moOJb30BaTENbCKOTO CETMEHTA,

KaTCropnuunu Mojab30BaTeici. THUIIbI HpI/IéMHI/IKOB
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6 JOITOJIHUTEJBHOE OBECHHEYHEHHUE ITPO®ECCHUOHAJIBHOI'O MO YJIA

6.1 KpaTtkuii KOHCHIEKT JIEKIIMOHHOTO 3aHSITUsS HA TeMmy: «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 IpoQuiid Mo 3aJaHHOMY MapuipyTy. [Ipu BbITONHEHUN CHEMKH paboTa MPOU3BOIAUTCS 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.

KoHTypHO! CBEMKOI HA3bIBAIOT CHEMKY TOJBKO KOHTYPOB U IPEIMETOB MECTHOCTH,
BEPTUKAIBHOU - CHEMKY pelibeda, Tonorpaduueckoil - COBMECTHYIO IJIAHOBYIO U BEPTHUKAIbHYIO
CBhEMKH.

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

Cpennue omuOKU 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 coctasuser 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 ONPEEIAIOT 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 TEOJA0TUTHOTO 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 TEOAO0JIUTOM OOBIYHO OJHUM MOIYHPUEMOM CIIOCOOOM COBMELIEHHBIX HYJEH.
PaccrosiHue u3MepsIOT pPYJNETKOW, HMUTAHBIM JaJlbHOMEPOM TEOAOJUTAa WM CBETOJAJbHOMEPOM
TaxeoMeTpa.

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

P

Js7)

Puc. 10.3 Yrnosaga 3aceuyka

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

B cnoco6e cTBOpOB MONI0OKEHHWE TOYKU OMPEIENSIOT OTHOCUTEIHHO CTBOPHOM JIMHUM, KOHLIAMHU
KOTOpOﬁ SIBJISTFOTCST 1100 BCPIIMHBI TOYCK TCOAOJIUTHOT'O X014, 00 CTBOPHBIC TOYKH, PACIIOJIOKCHHBIC
Ha CTOPOHAX XO/a, MO0 YK€ CHAThIE TOUKH, HAalpUMep, YIiibl 31aHuil. ECTh MHOTO pa3HbIX CXEM 3TOro
croco0a. J[Ba 3 Hux moka3ansl Ha pucyHkax 10.5 u 10.6.

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

B cnocobe 00xoma 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 mpUMEHSIOT Ui ChbEMKU TaKUX OOBEKTOB KaK TPYAHO MPOXOAUMOE OOJIO0TO, I'yCTOH Jiec,
3acessHHas mamHsA U T.7. C TOYeK ¥ CTOPOH JOMOJHHUTEIBHOTO X0Jla CHUMAIOT KOHTYPBI 3TOTO OOBEKTa.
[TpuMeHsI0T 00BIYHO €cIIOCO0 NEPHIEHIUKYIIAPOB.

[Ipu cpréMke MOOBIM CIOCOOOM BEAyT aOpHC-KYpHal, B KOTOPOM CXEMAaTUYECKH ITOKa3bIBAIOT
CHMMaeMble OOBEKThI U U3MEPEHHbBIE 3JIEMEHTHI. J{J1s1 KaXK0i TOUKH X JBA.

[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,
JUISL 9€T0 X BBIYUCISIOT 110 KOOPIMHATAM OMOPHBIX TOYEK M U3MEPEHHBIM DJIEMEHTAM.

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 CO3AAHNU TUIAHOB HEOOJBIINX YIACTKOB B KPYITHBIX MacIITa0ax.

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

%4

F

B —

Puc. 10.8 TaxeomeTpuyeckas

IIpu chéMKe KaXA0W peeyHOM TOYKHM M3MEPSIOT 3 mapaMmerpa: TOpU30HTAIBHBIN, BEPTUKAIBHBIN
yriael U paccrossHue. I10 rOpU30HTAIBHOMY yINIy M PacCTOSHUIO TOYKH HAHOCAT HA IUIAH IOJIAPHBIM
criocobom. [1o BepTUKaIbHOMY YTy U PaCCTOSIHUIO BBIYUCIISIOT UX BBICOTHI.

Jis TaxeoMeTpru4ecKol ChEMKHU M3TOTOBJISUIM CIIEUAbHBIE TPUOOPHI ONTHUYECKUE TaXeOMETPHI,
MTO3BOJISIIOIINE YITPOCTUTh U3MEPEHHUSI PACCTOSHMM. B HacTos1ee BpeMsi OHU BBITECHSIOTCS AJIEKTPOHHBIMU
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TaxeoMEeTpaMH, TO3BOJISIONIUMHU BBIMIONHATE H3MEPEHHUS YIJIOB M PACCTOSHUN HAa BBHICOKOM YPOBHE
aBTOMATH3AIIUH.

[Tpu chEMKe BEAyT CXEMaTHYECKHE PUCYHKH - KPOKH, HAa KOTOPBIX MOKA3bIBAIOT CHHUMAEeMbIE
o0BbeKThl M TOukd. Hymeparus Touek Ha Kpokax 00s3aTeNbHO JOJDKHA COBIAJAaTh C Hymepaluei B
XKypHaJe U3MEPEHUN UM 3alIOMUHAIOIIEM YCTPOUCTBE TaXxeoMeTpa.

4 MeH3ynbHas CbEMKA

Oto Tonorpaduyueckas ChEMKa, BBITIOIHsAEMAss HETIOCPEICTBEHHO B ITOJIE C TIOMOIIBIO MEH3YIBI H
kunperens (MeH3yJaa - OT JIATHHCKOro Mensula - cromuk; Kumpereab OT Hemenkoro Kippen -
ONPOKH/IBIBAaTh, a regel - nmuHeiika). [OpU30OHTANBHBIC YIVIBI HE H3MEPSIOT, a CTPOST TIpadUuecKu C
MTOMOIUIBIO JTMHEUKH KUIPEress, I03TOMY MEH3YJIbHYIO ChbEMKY Ha3bIBAIOT yIJIOHAYEPTATEIbHOM.

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

Puc. 10.8 Men3ynbHas cbéMKa

[Ipu cpéMke curyauuu U penbeda paccTOSHUS H3MEPSIOT, KaK IMPaBUiIO, AAJIbHOMEPOM, a
IIPEBBILIEHUS.  ONPEACIAIOT  TPUTOHOMETPUYECKMM  HHUBeEnMpoBaHueM.  [locTpoeHnwe — 1uiaHa
HEMOCPEACTBEHHO B I0JIe Ja€T BO3MOXHOCTb YCTPaHUTh IpyOble OMIMOKU MPU ChEMKE M JTIOCTUTHYTh
HaunboJiee MOJIHOTO COOTBETCTBUS MEXKAY TONOrpauIeCKUM INIAHOM U MECTHOCTBIO.

MeH3yna COCTOUT U3 MITaTUBA, TOJICTABKU U JOCKH TaHmieTa 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.

Kunperenbs cocTouT U3 3pUTEIbHON TPYObI, BEPTUKAIBHOTO KPYra, KOJIOHKU U TUHEUKU. OH MOXKET
UMETH 2 YPOBHS — OJIMH Ha aJINJIa/ie BEPTUKAJIBLHOIO KpYyra, Apyroi Ha JinHelke. ECTh 3aKpenuTeNnbHbIil 1
HAaBOJSLIUHN BUHTBL. Y KUIIPETEIs HET TOPU30HTAIBHOrO Kpyra. [[puMeHsIoT Kunpereiab HOMOIPAMMHBIN
(MooOHBI  HOMOIPaMMHOMY TaxeoMeTpy), IO3BOJSIOIIMN Cpa3y ONpeAeisTh TOPU30HTAIbHbIC
MIPOJIOKEHUS M MPEBBIIIEHUS IPU OJHOM HABEIAEHHUH 3pPUTEIbHON TpYyObl Ha BEpPTUKAIbHYIO perKy. Jls
9TOrO0 B IIOJIE 3pPEHUS KHUIIPETeNsl MMEIOTCS JOINOJHUTEIbHBIE HUTH W UIKAJIbl, U3MEHSIOIINE CBOE
M0JIOXKEHNE IIPU U3MEHEHUH TPYOBbI 10 BBICOTE.

Ilepen cpEéMKON Ha IIAHIIET HAKJIEUBAIOT BaTMaH, HA KOTOPOM IPEABAPUTENBHO HAHOCST IO
KOOpJMHATaM ITyHKThl 00OOCHOBAHMSI.

Ecin uX Hy’XXHO CTyCTUTh, IPOKJIAbIBAIOT MEH3YJIbHBIE XO/Ibl, ITyTEM MEPEMEILIEHUS MEH3YJIbI OT
TOYKH K TOYKE U MPOUYepUYMBAHUS HAa BATMAHE COOTBETCTBYIOIIMX JMHHUM. 3aTeM yCTaHABIMBAIOT MEH3YITYy
B Pa3HBIX TOYKAX MECTHOCTH, ONPEACSIOT Ha IUIAHE TIOJIOKEHHUE IHKETHBIX (PEeyHbIX) TOYEK U
MOJINKUCKHIBAIOT WX BBICOTHI, BBIYMCIIEHHBIE MO M3MEPEHHBIM MHpeBbIIEHUSIM. [Ipu chéMKe NMpUMEHSIOT
pa3HbIe BUIbI MEH3YJIbHBIX 3aC€YEK.
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Bcerna Hy)XHO TOYHO OPHMEHTHPOBATH IUIAHIIET IO CTPAHAM CBETA. JTO JAENAIOT IOBOPOTOM
MEH3YJBl C HCIIOJIb30BAHMEM ITyHKTOB 00OOcHOBaHMs. Eciau oHUM He BHIHBI, Hampumep, B Jiecy,
OpUEHTUPOBAHUE JIENAIOT 110 OycCoM, BBOAS NONPABKY 3a CKJIOHEHHE MAarHUTHOM CTPENKU B JJAHHOM
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, Korja o0BEKTOB MECTHOCTH Mallo, HO HY)KHO TOYHO CHSTH penbed Ha paBHUHHOM
MeCTHOCTU. OHO HEpEeAKO BBINOJHAETCS I BEPTUKAIBHOM IUIAHMUPOBKU MPU KWIHIIHOM U
IIPOMBIIIJIEHHOM CTPOUTENBCTBE. BBINOIHAETCS FEOMETPUYECKUM HUBEITUPOBAHUEM.

EcTb HeckoibKO cr1oco0oB 3TOro Buaa chéMKHU. OCHOBHBIMU SBJISIOTCS JBA: 1O KBagpaTaM U IO
MarucTpajsM ¢ IolnepeyHUKaMHu.

HuBenupoBaHue no KBajpaTaM HAYMHAIOT C IOCTPOCHHSI HA MECTHOCTH CETKU KBaJIpaTOB, KOTOPYIO
pa30UBaIOT ¢ MOMOINIBIO TEOOIUTA U MEpHOTO Tpubopa (mampHOMepa) (puc. 10.9). Ha miane cTopoHbI
JOJKHBI ObITH He Oosiee 2-4 cM. BepiinHbl KBaapaToB 3aKPEIUIAIOT KOIbsIMHU. OJHOBpEMEHHO BeAyT abpuc
CbEMKH, T/Ie CXEMAaTUYECKH MOKa3bIBAIOT CUTYAIMIO C MPOMEpPaMU M peibed (CTpeskaMu MOKa3bIBAIOT
HaIpaBIJIEHUs CKATOB).

Bnauane 3Ty ceTKy KBaJpaTOB IPUBS3BIBAIOT B IUIaHE K IYHKTaM Ie€0J€3UYECKOM OCHOBBHI. B
pe3ynbTaTe NPUBSI3KA Pa30UTYI0 HA MECTHOCTH CETKY KBaJIpaTOB HAHOCST Ha IJIaH WM MO BHIYMCICHHBIM
KOOpJUHAaTaM 2-3 ero BEpIIUH, WU 110 U3MEPEHHBIM YIJIaM U PACCTOSHUSIM.

[Ipy BBICOTHON MpUBS3KE ONPEAENAIOT BBICOTHI BEpPUIMH KBaJApaTOB TIE€OMETPUYECKUM
HUBEJIMPOBAHUEM OT ONIKANIINX ITYHKTOB OOOCHOBAaHUSI C M3BECTHBIMH OTMETKaMH BBICOT. J{J1si 3TOTO
CHUMAIOT OTCUETHI HUBEJIMPOM M0 YEPHOI CTOPOHE PEUKH, YCTaHABIMBAEMOM Ha KaXK/101 BepiuuHe. JmmHa
nmyda He 1omkHa 0bITh Oosiee 100-150 meTpos. [TosTomy eciu miomanb CbEMKH BEJIMKa, TO HUBETMPOBAHUE
BBITIOJHSIOT C HECKOJIBKUX cTaHIMH. [Ipyr 3TOM HY>KHO JieaTh HECKOJIBKO OOIIMX TOYEK JIJIS 2-X CMEXHBIX
CTaHUMH. BpluuCieHNs BBINONHSIOT 4Yepe3 TOpU30oHT MHCTpyMmeHTa ['M, koropblil Oyner pasHbIM ais
KQKIOW CTAHIH.

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

Apens

rae bi — oTcuér mo peiike Ha ONMpeAENAEMOli BEpILIUHE.

[Tpy HUBeNMpPOBaHUM MO MarucTpajisMm ¢ nonepeyHukamu (puc. 10.10) BHauane MpoOKIIaAbIBAIOT
MarucTpaibHbIi XOA (XOAbI) B BHJE TEOJOJUTHOIO M HHUBEIUPHOTO XOIOB. 3aTeéM HHUBEIUPYIOT
MOTIEPEYHUKH.
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bPenZ

Puc. 10.9 HuBenupoBaHue MOBEpXHOCTH 110 KBaJpaTam
1,2,3 - craHuuy HAOIIOIEHUI.
I, Il - cBsA3yrOLIIME TOUKMY.
Cropona kBajgpara 20 M 1151 MacmTaboB
1:500 u 1:1000,
40 M mg macmra6a 1:2000

OCHOBHbIE X0Abl
nepembliykn Yyepes 600-1000 m
nonepe4vHnkn Yepes 20-40 m

Puc. 10.10 HuBenupoBaHne no marucTpansam ¢ nornepeyHnkamm
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6 ®oToronorpaduueckas chéMKa

E€ nensrt Ha 3 BUIa CHLEMKHU.

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 Ha3semMHoOM
dOTOTEOAOSTNTHON CHEMKM

I[J'II/IHa 0asuca BBI6I/IpaeTC$I H3 yCJIOBU

Yy
4 20’

rzie Y - MakCUMaJIbHOE yJJaJIeHUEe CHUMAEMBbIX /IS IJIaHa TOYEK.

dotorpadupoBaHre ¢ KOHIIOB 0a3zuca MPOU3BOMUTCS MPU TOPU3OHTAIBHBIX ONTHUYECKHX OCSX
(doTokamep, HOPMAIBHBIX K 0a3UCy U paBHOMEPHO OTKJIOHEHHBIX BJIEBO M BIIpaBo Ha yroa ¢p=30°.

@DOTOTEOOIUT - 3TO TOYHBIN HIMPOKO(GOPMATHBIN (oToanmapar, HanpaBIeHUEe CbEMKH KOTOPOTO
MOKHO TOYHO YCTAaHABIIMBATH C IIOMOIIBIO YCTPOUCTB, MOAOOHBIX y311aM Teogonuta. Kpome poTokamepsl
y HEro ecTh 3puUTesbHas TpyOa, yriiOMepHbIe KPYTH, YPOBHH, MOJbEMHbBIE BUHTHI, 3aKPENUTEIbHBIN U
HABOJSIINN a3UMyTaJIbHbIC BUHTHI.

ITpu cvémie ¢ onHOro KoHua 6a3zuca GOTOTEOA0JIUT OPUESHTUPYIOT 110 A3UMYTY IO HAIIPABICHUIO
Ha Jpyrod konen Oasmca. [IBe nmpyrume ocu ¢oroTeogonuTta (ONTUYECKass OCh U OCh X (POTOCHUMKA)
MPUBOASAT B TOPU3OHT C MIOMOUIBIO 2-X YPOBHEH U MOIBEMHBIX BUHTOB.

OOpaboTka CHUMKOB BBINOJHSETCS Ha YHUBEPCAJIbHBIX CcTepeonpubopax (KoMmMIbloTEpax) B
CTEpPEOPEkKUME MO BCeM TPEM KOOpAMHATAM.

Hazemnas ¢orochéMka ¢ ycrexoM NpHUMEHSETCs Ul CO3JaHUs KPYIMHOMACIITAaOHBIX IJIAHOB
TOPHBIX PallOHOB, MPH U3BICKAHUAX JIOPOTO C CUIIBHO BBIPAKEHHBIM pelibe()OM, Ha KOCOTOPHBIX y4acTKax,
CKQJIBHBIX MPWKHUMAX, TAE IPYTHe BHIBI ChHEMOK 3aTPyIHUTEIBHBI W3-32 TPYAHOJOCTYITHOCTH PEEUHBIX
TOYEK.

AspodoTtoronorpaduueckasi CbEMKa

Beimonnsiercs aspodoroanmnapatamMu ¢ camoiéra, Beproi€ra u Ap. Ock QoroamnmapaTa
BepTHKalnbHAa. ChEMKY JENaloT ¢ OOJBIIMM MEPEKPHITHEM, 00ECIEeUMBAIOLIUM H300pakeHue JIr00ro
y4JacTKa MECTHOCTH Ha JIByX CMEXKHBIX CHUMKaX. VICIONB3yIOTCS KaK OJMHOYHBIE CHUMKHU JJIsi PUCOBKH
CUTyallud B IJIaHE, TaK W CTEPeorapsl sl 0OpabOTKM CHUMKOB B CTEPEOPEKMME Ha YHHBEPCAIBHBIX
crepeonpubopax WM KommbioTepax. s NpUBA3KHM CHMMKOB CO3/1al0T Ha HUX CETh OMOPHBIX TOYEK
(OTI03HAKOB) | OTIPENENSIOT UX KOOPAWHATH B HA36MHOM CUCTEME KOOPIUHAT.

[TpuMeHsIOT B citydae ChEMKU OOJIBIIMX TEPPUTOPUM, KOTJIa OHA SKOHOMHYECKH BBITOJHEW MO
CPaBHEHHIO C APYTUMH METOaMU ChEMOK.

Kocmuueckas chéMka.

Beimonasiercs ¢ BeicoT oT 200 1o 1000 kM. Macmrra6st ot 1:100 000 go 1:10 000 000. Pa3zpemienune
ot 0,6 M 10 coteH MeTpoB. [IprMeHseTCsI MHOTO Pa3HBIX CbEMOYHBIX CUCTEM M pa3HbIe 30HBI CIIEKTpA.
HexoTopbie opraHn3anuy UCIONB3YIOT TOBOJIBHO TOYHBIE KOCMHUECKHUE CHUMKH C pa3perieHneM OKoJo |
MeTpa, umemuecs B VHTepHeTe MpakTHUECKH Ha BCIO IOBEPXHOCTh 3emin. Ajpec caiiTa:
maps.google.com.
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7 CbéMKa TpEXMEPHBIM JIA3EPHBIM CKaHEPOM

TpéxmepHbIil a3epHBIA CKaHEpP H3MEpSET BCE 3 KOOPAMHATHI TOYEK BOKPYr ce0s WU IO
BbIOpaHHOMY (pparMeHTy ¢ MOMOIIBI0 O€30TpaKaTENbHOTO JalbHOMEPA, KOTOPBIA MOBOPAYUBAETCS T10
BEPTUKAIM W TOPU3OHTAIU. Bo3MokeH BapuaHT Ha3eMHBbIH M BO3aymHbIA. Ilpu cbémke ¢ camonéra
TpeOyroTcst m3mepenus u cimyTHUKoBbiME cuctemamu. [Ipuémuanku GPS (I'JIOHACC) nomkHbI OBITH Ha
camoJ€Te U Ha 2-X U 0oJiee OMOPHBIX MyHKTAaX.

Ckanep Cyrax 2500 umeer cieayronme XxapaKkTepuCcTHKH:

- TaJIBLHOCTH JI0 CKaHupytomero oobekra 1,5-100 m;

- TOYHOCTH 4 MM;

- yroJ noJist 3penust (ropus. u Bept) 40°x40°:

- CKOpPOCTh CKaHUpoBaHUsA 0K0J10 5000 ToUek B CEKyHIY.

6.2 MaTtepuaJ 1Jisi NPaKTHYECKOH padoThl 10 TeMe: «eKTpoHHbIH TaxeomeTp» MJIK 02.02
«DJIEeKTPOHHBIE CPEJACTBA M METOAbI reo/Ie3n4eCKUX u3MepeHnii»

TaxeomeTp — reoge3nyeckuii NpuodOP 11 U3MePEeHHs PACCTOSTHUI

TaxeomeTp — reoje3uyecKuil MpuoOOp AJii U3MEPEHUs PACCTOSHUN, TOPU3OHTAIBHBIX YIJIOB,
MIPEBBIIICHUH, PEIICHUSI MHKEHEPHBIX 3a/1a4.

[To cyTH, 37€KTPOHHBIA TaXEOMETP — CaMblil paclpOCTPaHEHHBIN reoJe3ndeckuii mpubdop. ITo
CBSI3aHO, MPEXKE BCETO C €r0 YHUBEPCATBHOCTHIO. TaxeoMeTp UCIOIb3YETCs AJI BBIYUCICHUS KOOPIUHAT
Y BBICOT TOYEK MECTHOCTHU MpHU TOoNnorpaduueckoit ChEMKe MECTHOCTH, MPU Pa30MBOUHBIX pabOTaX, BBIHOCE
B HAaTypy MPOEKTHBIX PEIICHUM HT.II.

B 251eKTpOHHBIX TaXEOMETpax pacCTOSHUS U3MEPSIOTCS IO BPEMEHH MTPOXOXKACHUS JTyda jla3epa OT
oTpaxkareiass W oOpaTHO, a TakXke, B HEKOTOPBIX MOJIENSIX, YTOUHsEeTcs 1o casury (as. JlampHOoCTh
MU3MEpPEHUS 3aBUCUT OT TEXHUYECKUX BO3MOXKHOCTEH MOJIETN TaXeOMEeTpa, a TaKKEe OT MHOTHUX BHEITHUX
rapamMeTpoB: TeMIIepaTypa, JaBJCHUE, BIAKHOCTh U Jp. JuMama3oH U3MEpEeHHUs pacCTOSHUU TakK ke OT
pexxnMa paboThl TaxeoMeTpa: OTpa)kaTelbHbIM Wiu Oe30TpakarelabHbIA. [[1s pexuma ¢ oTpakarenem
(mpu3mMoit) — 10 5 KM (ITpH HECKOJIBKUX MPU3Max eIié Jaibliie); 1 0e30TpakaTeaIbHOro pexxuma — 10 1,5
KM. MoJiens TaxeoMeTpoB, KOTOPbIe UMEIOT 0e30TpakaTeNbHBII PEXHUM, MOTYT U3MEPSATh PACCTOSHUS
MIPaKTUYECKH 110 J1000i nmoBepxHocTU. OIHAKO, CIIEYET C OCTOPOKHOCTbIO OTHOCUTHCSI K pe3ysbTaTaM
MU3MEPEHUH, TPOBOJIUMBIM CKBO3b BETKH, JIUCThS, IOTOMY KaK HEU3BECTHO, OT YEro OTpas3uTcs Jyd, U,
COOTBETCTBEHHO, PACCTOSIHHE JI0 YEro OH MpoMepseT. TOYHOCTh YIJIOBBIX HU3MEPEHHIl COBPEMEHHBIM
TaXxeoOMETPOM JlocTuraet ogHou yriaoBoi cekyHasl (0°00°01), paccrosauit — 10 1 MM.

B 3/1eKTPOHHO-ONTHYECKUX TaXxeoMETpax pAaCCTOSHUS U3MEPAIOTCS 10 pasHocTtu (a3
HCITyCKaeMOTro W OTpPaXEHHOTo Jyda ((ha3oBbIii METOMA), a TaXEOMETPhl, COOMpAEeMbIE M3 OTIENbHBIX
MOJYJIEH, MO3BOJISAIOT BHIOPATh KOMIIOHEHTHI MMEHHO T10]] KOHKPETHBIC TPUKIIAIHBIE 3a7a4i, TTOTHOCTHIO
WCKITIOYUB JIMIITHIOW (DYHKIIMOHAIBHOCTD.

ABTOMAaTH3WPOBAHHBIE TAaXEOMETPHl XOPOIIO 3aPEKOMEHJIOBAM CeOs NpH CKAaHUPOBAaHUU B
3aJJaHHOM CEKTOpe OOJIBIIOr0 KOMWYecTBa TOYEK ((acagHOro CKaHUPOBAHUS, a TaKXKe MPU MOHUTOpE
nedopmarun).

Kiuaccnpukanusi TaxeomeTposB.

Ilo npumenenuio

TexHu4eCKne UM CTPOUTENbHBIE TAXEOMETPBI — AIIEKTPOHHBIE TAXEOMETPHI JIJIsl CTPOUTENIBCTBA C
TATFHOMEPOM JJISI IPOBEJCHUS TPAAUIIMOHHON CHEMKH, C JUCIIIICEM M OTCYTCTBHUEM aTUIa/Ibl.

OTiiInunTe/IbHBbIE 0COOCHHOCTH CTPOUTEIbHBIX TAXEOMETPOB:

- IPOMEPHI JAIbHOMEPOM CKBO3b MPEMSTCTBUS (BETKU JEPEBbEB, CETKY pabUILy U T.11.);

- U3MEPEHUS TPOTUB COJHIIA (3aCBETKA);

- Hayimyre Li-0N akkymyJsisiTopa, OrpaHMYUBAIOIIEro TEMITEPATyPHBIN THANa30H UCIIOIb30BaHUS,

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

- BBICOKAs MPOU3BOJUTENBHOCTE Tpyna (Teogonurom — 100 mukeroB / nenp u taxeomerp — 1000
MTUKETOB / JICHB).

Ilo koncmpykuyuu.
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Mopny/ibHBIE TaXeOMETPBbI — TaXEOMETPbI, KOTOPBIE COCTOSAT U3 OTAEJIBHO CKOHCTPYMPOBAHHBIX
AJIEMEHTOB (YTJIOMEPHBIX, 1aIbHOMEPHBIX, 3pUTEIbHON TPYObI, KIIaBUAaTyphI U MIPOLIECCOPa)

HNHTerpupoBaHHble TaxeoMeTpPbl — TaxeOMETPhl, B KOTOPHIX BCE YCTPOWCTBA (ONTHYECKUI
TEOJIOIUT, CBeToJaabHOMep U cucteMa GPS 00beAMHEHBI B OJIUH MEXaHU3M).

HemnoBTopuTe/ibHbIE TaXeOMeTPbl — TaXCOMETPHI, B KOTOPBIX JIUMOBI HAriayXxo 3aKperuieHBI C
MOJICTaBKOW M UMEIOT JIUIIIb 3aKPEMUTEIbHbIE BUHTHI MO0 MPUCTIOCOOIEHHS U1 TOBOPOTA U 3aKPEIUICHUS
€r0 B pa3HbIX MOJOKEHUSIX.

Ilo npunyuny pabomei.

HomorpaMmuble onTH4ecKHe TaXEOMETPHI.

DJIEKTPOHHO-ONITHYECKHE 3JIEKTPOHHBIE TAXEOMETPHI ISl T€0Ie3UUECKUX PaboT ¢ U3MEHEHHEM
rpajanuy TuM0Oa B COOTBETCTBHH C KJIIACCOM IIPOBOIUMBIX PaboT.

ABTOMATH3HMPOBAHHbIE TaxeOMeTPbl — TaXxeoOMETPhl C CEpPBONPUBOJIOM U CHCTEMaMH
pacrno3HaBaHMsl, 3aXBaTa, CJIEKEHUS 3a LENbI0, YTO MO3BOJISAET BBIIOJIHATH paO0Thl OTHOMY COTPYIHUKY,
rapaHTUpPYs JAOMOJHUTEIBbHYIO TOYHOCTh U3MEPEHUI.

Bonpocsl ToUHOCTH MTPOBEACHUS TE€0/IE3NYECKUX PAaOdOT MMEIOT NPUHIUIKAIBHOE 3HaYeHHEe, 100
OHU OIPEAETSIOT YPOBEHb KAauecTBa M HAAEKHOCTb BBICTPOCHHBIX 3JaHUA M COOPYKEHHI, TOUHOCTh
COCTaBJICHHS M1 OOHOBJICHUS KapT.

[Ipu oueHke HAAEKHOCTH M TOYHOCTU HM3MEPEHUU TJIaBHBIM SIBISIETCS BHIOOP COBEPIICHHOM
METOAMKH T€0/Ie3NYECKHX PaboT M COOTBETCTBYIOMIMX MPUOOPOB M 00OPYAOBAHUS, HCXOIS U3 3aIaHHBIX
TEXHOJIOTUYECKHUX TPeOOBaHUIA TPOEKTA U JOMYCKOB.

C pocToM Hay4HO-TEXHUYECKOTO MPOrpecca U TEXHUUECKOTO YPOBHS CTPOUTEIBCTBA Pa3BUBAIHCDH
U COBEPIICHCTBOBAIUCH METOJIMKH U MPUOOPHI Il MPOBEACHUS HHKEHEPHO-Teoie3nueckux padot. Eciu
no 1960 rr. pa3BuTHE Te0AE3WYECKOr0 MNPUOOPOCTPOCHHUS MUIO MO0 TYTH COBEPIICHCTBOBAHUS
TPaJAULIMOHHON TEXHOJIOTUH, B OCHOBE KOTOPOH Jiexanu (U3MUecKHe MPHUHIIUILI, pa3paboTaHHBIC, B
ocHoBHOM, emni€¢ B koHie XIX B., TO pa3BUTHE MHKPOIJIECKTPOHUKH, CTaBIIeH CUMBOIOM XXBeka,
MIOJIOXKUITIO HAa4yallo HOBOM 3MOXU CPEJICTB U METOAOB I'e0Ie3UYECKUX paboT.

CoBpeMeHHBIN Te0Ie3UNYECKUN MPUOOP — ATO MPOAYKT BBICOKMX TEXHOJIOTHH, OOBEIUHSIOMINNA B
ceOe mocienHue TOCTHXKEHUS SJICKTPOHUKH, TOUHON MEXaHWKH, ONTHUKH, MAaTEPUAIOBEACHUS U IPYTHX
HayK. A HCIOJIBb30BaHHE CIIYTHUKOBOW HaBuramuu cuctemM GPS / I'monacc (B TOM 4HciIe W B LESIX
re0JIe3Un) — MOXKHO CUMTATh HOBBIM JIOCTOSIHUEM IIUBUJIM3AIMH, IPEUMYILECTBA KOTOPOTO B IOJTHOU Mepe
elE HEe OLICHEHBI.

Cremyer OTMETUTb, YTO BEIYIINE MPOM3BOANTENN CIIyTHUKOBBIX CHCTEM, Hampumep, Trimble wmu
Magellan / Ashtech, paccMaTpuBaioT 371€KTPOHHBIE TAXEOMETPBI KaK re0/1e3UIECKUE CHCTEMBI BTOPUYHOTO
3HA4YeHHUs, 3aBEJOMO OTJaBasl MPEANOYTeHHUs CIYTHUKOBBIM cHcTeMaM peaibHoro BpemeHu (RTK)kax
MIEPBOCTEIICHHBIM re0Ie3MYECKUM crcTeMaM. Tak, IepBbIi 3JIeKTPOHHBIN TaxeomeTp hupmser Trimble, TTS
500, nosBuBLIMiiCS B stHBape 1999 r., OpUEHTHPOBAH MpEXAE BCErO Ha IOJb30BaTENIEd CIYTHUKOBBIX
reosie3nueckux cucreM Trimble u mo 3ameicity co3nmareneii OpUEeHTUPOBAH MPEXKJIE BCEro MpeaHa3HaAuYCH
UCKJIFOUUTENIBHO JUIsl JONOJHEHUSI BOBMOKHOCTEH CIYTHHUKOBBIX CHCTEM M MOJIb30BaTeNel CIyTHUKOBBIX
reogesndeckux cucreM RTK. Benymume npou3BOOUTENN AIIEKTPOHHBIX TaXEOMETPUUECKHUX CHCTEM:
Spektra Precision (IlIserus / I'epmanus), Leica (IIseiitiapust), Sokkia, Topcon,Nikon, Pentax (SInonwus),
BhITTycKaromue okojgo 100 momenedt u monuduKanuii SIEKTPOHHBIX TaXEOMETPOB, PacCMaTPUBAIOT
NocJeHUe KaK TIeoJIe3UYEeCKHe CHCTEMbl MEePBUYHOTO 3HAYeHMs, (YHKLIHMOHAJIBHBIE BO3MOYKHOCTH
KOTOPBIX MOTYT JIOTIOJTHSTHCS BOBMOYKHOCTSIMHU CITYTHHKOBBIX puéMHUKOB. B 1998 . (Spektra Precision)
BIIEpBbIE OblIa NpEACTaBICHAa COBMEUIEHHAs CUCTEMa, OOBEIUHSIONIAs BO3MOXKHOCTH TaxeoMeTpa M
CIlyTHUKOBOTO mpuéMHHKa. OCHOBAa CHCTEMBI — MOJYJIbHBIN AJIEKTPOHHBIN TaxeomeTp Geodimeter 600,
OJMH M3 MOJyJel KOTOpOro — OJHOYACTOTHBIN CIyTHMKOBBbIM GPS-mpuéMHuk, ycraHaBIuBaeMblii Ha
MECTE JIONOJIHUTENbHON KIaBUATyphl. AHTEHHA YCTAaHABIMBAETCS CBEPXY Ha TPAHCIOPTHPOBOYHOM
PYKOSITH.

KécTkas KOHKypeHIUsI Ha MEKTYHAPOIHOM PBIHKE JIEKTPOHHBIX TAXEOMETPOB 00YCIOBIMBAET UX
HENpEepbIBHOE COBEPLICHCTBOBAHME, 3aCTaBISET NMPOU3BOAMTENEH HaXoIUTh BcE Oosee 3(PdekTruBHOE
pelieHre, yrnpoumarb Npolecchl H3MEPeHU U MCIOJIb30BaTh MAaKCUMaJIbHO yIOOHBIE MOJIb30BATEIbCKUE
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uHTep]EiCchl, co37aBaTh HMHTETPUPOBAHHBIE CHUCTEMBI, KOMOWHHUpYIONMME (QYHKIHH KOMIBIOTEPOB,
TaxeOMETPOB, CIIYTHUKOBBIX MPUEMHUKOB, HHEPLIUATIbHBIX CUCTEM.

CoBpeMEHHbIE TaxEOMETPbl 3HAUYUTEIBHO PAa3IMYalOTCs HE TOJIBKO CBOMMHU TEXHUYECKUMH
XapaKTepUCTHUKAMHU, KOHCTPYKTHUBHBIMU OCOOCHHOCTSIMH, HO U TpEeXKJE BCEro OpHEeHTaluuend Ha
KOHKPETHOTO TOJIb30BATENsl WM ONpeAenEéHHyI0 cdepy mpuMeHeHus. [loaTomy TaxeomMeTpbl MOXKHO
KJIacCU(UIUPOBATh IO WX MPEJHA3HAUYCHUIO MJIsi PEIIeHUs KOHKPETHBIX 3anad. Onpenensromum
cTaHoBHUTCA (akTop I(P(PEKTUBHOCTH MPUMEHEHHs NpuOOopa Il pelieHUs KOHKPETHOTO THMa 3ajad.
Hanpumep, A BBINOJHEHUS TPAaJUIUOHHBIX pabOT MO 3E€MJIEOTBOJAM JIOCTATOYHO HMETh IPOCTOU
MEXaHHYECKUN TaXCOMETP C MUHIUMAIILHBIM HaOOpPOM BCTPOCHHBIX MporpaMm. B To ke Bpems it paboT
[0 M3bICKAaHUSIM U CTPOUTENICTBY aBTOMarucrpaieil Hambosnee 3(pQPexkTuBHbIM OyaeT MNpUMEHEHHE
POOOTH3UPOBAHHOTO TaXEOMETPA, MMEIOMIEro (GYHKIIMA aBTOMATHUYECKOTO CIICKEHHS 3a OTpa)kareleM,
KOHTPOJJIEp M MPOrpaMMbl, IO3BOJSIOUIME HE TOJbKO paboTaTh C NPOEKTHBIMH JAaHHBIMH, HO U
BOCITPOM3BOIUTH MOJIYUEHHBIEC PE3YJIHTAThl HEIIOCPEACTBEHHO B MOJIE€ HA AKpaHEe KOHTPOJUIepa.

Hecmotps Ha TO, 4TO 3HaYUTENIbHASA YacTh 00bEMa U3MEpEeHUi TaxeoMeTpoM He npeBbimaeT 500-
1000 M, mepuoaMYECKHE MPUXOJUTCS HU3MEPATh 3HAYUTEIBHO OoJjiee JUIMHHBIC paccTosHus. IToaTomy
JyYIIUMU CETOJIHS SBIIAIOTCS JAaTbHOMEPHI C TOYHOCTBIO U3MEPEHUI HE HUXKe 2 MM Iipu fainbHocTH 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 OTMETUTB, YTO PAJl MPOU3BOIAUTENICH SIBHO 3aBBIIAIOT IMOKA3aTEJM JaJbHOCTH, OTOBapHUBAas
0co0bIe YCIOBHSI MPO3pPAYHOCTU aTMoc(hepsl, kKak adcomtoTHas BugumMocts 40 kM. Hajgo umeTs BBUY, 4TO
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 HMIMPOKOE pacHpOCTPAHEHUE TMONYYMIHM TaXEeOMETPhl C JalbHOMEPOM,
MO3BOJISIIOIIUM H3MEPSITh PACCTOSIHUS HEMOCPEICTBEHHO 10 oOBbekTa 0e3 oTpaxkarens. Kak mpasuio,
JAJbHOCTh Takux u3MepeHui He mpesbimaeT 100-150 M, a TouHocTh Jexut B npenenax 10-20 mm. K
HEJIOCTaTKaM JIaHHBIX CHCTEM CJI€AYyeT OTHECTH 3aBUCHMOCTh TOYHOCTH H3MEPEHUH OT CBOMCTB
OTpaXkarolllel MOBEPXHOCTH OTCYTCTBHUE HAEKHON (UKCAlUMU TOUYKH U3MepeHus. Tem He MeHee CleyeT
OKMJIaTh UX JAJIbHEUIIIETO COBEPIIICHCTBOBAHUS.

BaxHoii cocTaBIIsIOIIEH JIEKTPOHHOTO TaXEOMETPa ABIISETCS MOAYIIb KOHTPOJIJIEpa — BCTPOCHHOTO
WU BHEMIHEro. [1oa KOHTpOUIEpOM MOHMMAIOT HE MOJEBON KOMIBIOTEP / BBIUUCIUTEIb, HO U MYJbT /
KJIaBUaTypa YIpaBJICHUS caMUM TaxeoMeTpoM. OT ero mpou3BOJUTENHLHOCTH, O0BbEMA MaMATH, THUIIA
9KpaHa, HAJIMYHUS U YKCIIa BCTPOSCHHBIX MPOTPAMM 3aBHUCIT (DYHKIIMOHAIBLHBIE BOBMOXKHOCTH TaXxEOMETpa.
BonpmmHCTBO MoOzenell TaxeoMETpOB MMEIOT BCTPOEHHBIN KOHTPOJUIEP, YIpPaBIseMbld KIaBHATYpOIl.
KnaBuatypa MmoxeT ObITH 1IpOoBOI in asipaBuTHO-1TM(DPOBOI. HekoTOphIe MO TAXEOMETPOB UMEIOT
KJIaBUATYpHI ¢ 00€UX CTOpOH. YHCIIO0 KIaBUII KJIaBHATYPHI B CpeHEM JIexUT B mpeaenax ot 10 mo 30, B
3aBUCUMOCTH OT BO3MOXKHOCTEH TaxeoMerpa. KiiaBuatypa ¢ MUHMMaJIBHBIM YHCIIOM KJIABHUII, KaXKas U3
KOTOPBIX MHOTO(YHKIIMOHAJIbHA, OUYeHb HeY00Ha 1 Hed((heKTUBHA.

Cobupaemas nHpopMaIus 3aMUChIBACTCA Ha BCTPOEHHYIO MUKPOCXEMY; B Uana3zoH HH(opmanuu
50 ThIC. TOUYEK.

[IporpammHoe obecrnieueHre perraeT OOJBIIMHCTBO 3a7a4 HEMOCPEACTBEHHO B IOJIE, MO3BOJISET
BECTU TPEXMEpPHYIO 0a3y CHEMOUHBIX IaHHBIX, CTO NAET BO3MOKHOCTH CTPOUTH LU(POBYIO MOIENb
penbeda u oToOpakaTh e€ B BUJE TOPU3OHTANICH, CTPOUTH pa3pe3bl, CEUCHUs], TPOPMIH, PelIaTh 3a1a9u
KOOpJIMHATHON T€OMETpUU U MHOTOE Jpyroe. OOMEH ¢ MmepcoHaIbHBIM KOMITBIOTEPOM, SKCTIIOPT / UMIOPT
(aiinoB obecrieunBarOT 3P HEKTUBHOCTH Pa30MBOYHBIX pa0OT MO 3apaHee MOATOTOBICHHBIM ITPOCKTaM.
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Bun Taxeomerpa TOPCON GPT-3000

FRCAVHBI BIHT Dyt ANA NBPENOCE Branp

/ :, - Py<x3 anA repaoca

Sawim Garapen
MTaKnA

Kponansops
BureneMoi TpyEw

Yerpoitcteo ans %
33XBATE PUTENLHOM Eavapen BT520QA
1BTHE BCOTH IMCTDYVOKTE
Oxynsap puTens+oi
Niwaa cBvectuea A g
Nazepruit pazarens THYCw /»<

. MHCTRyMeHTa

%
% MMQOMETPEHHLI BIHT

DPHIOHTANEHOIO pYra

Oreepcris ann
MapHoro ny<a
3aKDENITENbHBI BUHT
BODTKANLHIIO KDYTE

Yiaaartenscreopa ]

MUEDOMET DB HH I BIHT
BEPMEANLHOIO Pyra

Oxynrp ONTHACKITO 0TSO0
Forws 20 D00 ¢ Tt
oy

(rome y GPT.
3002/3003'3005) 30 08NNTE ML BIHT

Sxpan IOPUICHTRNHOTO KDY

Faisew AR roaNO-e A

NoawemH it BHT BHOLIHBTO MITENUA

Paavem ANA rOACORMMIMNA K
MOCN8a0BaTaNEHOMY NOPTY
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1. O6bexTuB 2. 3epkaino 3. Uzmydarens Track 4. Otpaxkarens 5. 3epkanbHas npusma 6. Cercop ccd ¢
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, 3eMIICyCTPOUTENbHBIE U
KagacTpoBble  paboThl.  ['eomesnueckwuii
KOHTPOJIb B CTPOUTEIHCTBE
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6.3 Jlexknust Ha Temy: «'UC-Ttexnonorum» MJIK 02.03 «Kaprorpajguyeckoe yepueHue»

Heo0xonuMocTh OnepaTUBHOTO PELIEHUS] MHOTOYMCIEHHBIX HApOAHOXO3SIMCTBEHHBIX 3ajad C
UCIIOJIb30BaHUEM  KapTorpauueckux MaTepuanoB TpeOyeT BHEIpeHHs B KapTorpaduyeckoe
MIPOU3BOACTBO HOBOM TEXHUKHU U TEXHOJIOTHM.

TpaguuoHHble METONbI CO3MaHUs KapTorpaduyeckux MPOU3BEIeHUN, OCHOBAHHbBIE HA PYYHOM
TpyA€ ¥ TPOMU3BOJACTBEHHOM OIIBITE KapTorpada, BO MHOTOM IIepecTaJdl OTBEYaThb COBPEMEHHBIM
TpeboBanusiM. OHM HE B MOJHONW Mepe 00ecleyrBaIOT PElICHUE MOCTaBJICHHBIX Iepel KapTorpadueit
3aJa4, a HKMEHHO: COBpPEMEHHBIH Ju3aiiH, KayeCTBEHHOE KpAacOYHOE W3/laHHE, OIEepaTUBHOCTh
U3TOTOBJICHHUSI  KapTOrpauueckoro MpOU3BEACHHUS, KOMIIAKTHOE XpaHEHHe KapTorpaduyeckoi
uHpOpMaINH, €€ MOCTOSTHHOE ONepaTHBHOE OOHOBIICHHE, MHOTOKPATHOE MCIIONIb30BaHue U T. 1. K Tomy
K€ TPaJULUOHHAsl TEXHOJOTHUSI COCTABJIEHUS KAPT SABISAETCA TPYILOEMKUM TEXHOJIOTMYECKHUM ITPOLIECCOM U
XapakTepu3yercss OONBIIMMHU TPYAO3aTpaTaMH, YTO 3HAYUTEIBHO YBEJIWYMBAET CPOKH M CTOMMOCTH
BBITIOJTHEHUS pa0OT MO CO3JaHUI0 KapTorpaduyecKux Mporu3BeACHUN.

CoBpemeHHas KapTtorpagusi IIUPOKO HCHOJB3YeT pe3yJabTaTbl pa3BUTHS HMH(OPMATHKH,
BBIYMCIIUTENIbHBIX YCTPOWCTB M COBEPILIEHCTBYETCS BMECTe€ ¢ HUMHU. VIMEHHO Ha CTBIKE TpaJAUIIMOHHOU
KapTorpaduu, HHOPMAIMOHHBIX TEXHOJIOTHH, KOMIBIOTEPHON TpapUKN BOSHHUKIIA aBTOMATU3HPOBAHHAS
kaprorpadus. Kak Hay4yHass U mpakTH4ecKas TUCIUIUIMHA, OHA OXBAaThIBA€T BECh KOMIUIEKC paboT Mo
CO3JIAaHUIO W  WCIIOJNIB30BAHHIO KapTOrpadUYecKuX MPOM3BEACHHWH Ha OCHOBE DIIEKTPOHHBIX
BBIYMCIIMTENIbHBIX MAIIMH U TEXHUYECKUX YCTPOICTB.

[losBuBIIMCH 1O OOmMMM Ha3BaHWeM «uudpoBas Kaprorpadus», aBTOMAaTH3UPOBAHHAS
KapTorpadus Hayala pa3BUBAThCS B HANpaBICHUHM IPeoOpazoBaHus OO0pa3HO-3HAKOBOW (aHAIOTOBOM)
uapopmanun kKapT B mudpoByro Gopmy. HMMeHHO 3TOT mporecc crnocodCcTBOBal (GopMaH3aIiu
KapTorpaguueckoro u300pakeHUs, YTO CIYKUT HEOOXOIUMBIM YyCIOBHEM ero BBoja B OBM wu
aBTOMAaTH3MPOBAHHOW 00paboTku. LludpoBbie KapThl HapsAAy ¢ TPATUIMOHHBIMH MaTepHaJaMH CIyXat
HMCTOYHUKOM HH(POPMAIIH JIJIsI KOMITBIOTEPHOTO COCTABJICHUS KapTOorpaduuecKux Mpou3BeIeHUH.

Buenpenue HOBbIX TEXHOJIOTUI B KapTOrpadpuueckoe Mporu3BOICTBO Ha BCEX ATAINAX CO3AaHUsI KapT
MO3BOJISIET 3HAYUTEILHO COKPATUTh MIPOU3BOJICTBEHHBIN UK, TOBBICUTH 3((PEKTUBHOCTH MPOU3BOICTBA
¥ Ka4eCTBO CO3/1aBaeMOi KapTorpaduyeckoil mMpoTyKIHH.

B cuny Takux TeHIEHIUN U TOJ BIUSHUEM HH(GOPMAIMOHHBIX TEXHOJIOTUN POAMIACH HOBas
o0iacTh KapTorpapuueckoil Hayku M MPOU3BOJACTBA — KOMIIbIOTEpHAs KapTorpadus, 0azupyromascs Ha
COBPEMEHHBIX OBICTPOJECHCTBYIOIMX KOMIIBIOTEpAaX M Jp. TEXHUYECKUX CpelcTBax o00paboTKH
rpadpuyeckoil uHpOpManMM, a TaKXKEe Ha UCHOJb30BaHUU COOTBETCTBYIOIIETO IMPOTrPaMMHOIO
obecreyeHus.

[IpuMeHeHnEe TepCOHANBHBIX KOMIBIOTEPOB OKAa3aJ0 PEBOJIIOLMOHU3UPYIOLIEE BIUSHUE Ha
KapTorpaguueckoe Npou3BOJACTBO. [losBHMIIach BO3MOXKHOCTH 00pabaThiBaTh OOJIbLINE OOBEMBI
nH(poOpMallMi B HMHTEPAKTUBHOM peXHUME, MOJy4yaTh KaueCTBEHHOE H300pa’k€HUe, JOJrOBPEMEHHO
XpaHUTh WH(POPMAIIMIO HA MAIIUHHBIX HOCUTENSIX, MHOTOKPATHO UCIOJIb30BATh €€ JUIsl COCTABICHUS KapT
pa3HOOOpa3HOW TEMaTUKM, a TJAaBHOE — HCKJIIOYMTh MHOTHE PYTHHHBIE PY4YHBIE M JOPOTOCTOSIIHE
¢dororpaduueckre mpouecch MO CO3JaHMI0 KapTorpaguueckoro u300paxkeHHus (Hampumep, IyTeMm
00BEIMHEHNS COCTABIIEHUS U MOATOTOBKHU KapT K U3/IaHUIO B OJIMH MIPOLIECC).

[TosiBunMCH HOBBIE BUABI KapTorpaduyeckux npousseaeHuil. Hapsny ¢ TpaJuMOHHBIME KapTaMH
U aTjacaMy Ha OyMa)KHOW OCHOBE CTaJIM CO3/1aBaThCs 3JIEKTPOHHBIE MYJIbTUMEANMHbBIE KapTOrpaduueckre
NPOU3BECHUS, BUPTyaJbHBbIE MOJENU Ul pa3MelleHus B Io0ambHOM cetn MHTepHeT. DTO cTalo
BO3MOXXHBIM B CBSI3M C Pa3BUTHEM TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJOIHM, KOTOpble NpeAoCTaBUIN
HEOrpaHNYEHHBIE BOZMOKHOCTH JIOCTYIIA K TI00aTbHBIM HH()OPMAITMOHHBIM pecypcaM MOCPEACTBOM CETH
Wnrtepuer. [loMmumMo KOMMYHUKATHBHBIX (QYHKIUN rinobanpHas CeTh cTajla WUrpath Takke poJib
MHTEPAKTUBHOIO IIOCPEAHMKA B CO3JAAHMM KapT pa3jIMYHOM TeMaTHUKU. BO3HHMKIO HampasieHHE,
MOJIyYrBIlIEE Ha3BaHHE WHTEPHET-KapTorpaupoBaHHUe, OJHOM M3 OCHOBHBIX 337a4 KOTOPOTO SIBISIETCA
MHTEPaKTHUBHOE CO3/[aHKe KapT Ha OCHOBE NosyyeHHOH B CeTu MH(OpMAIH, a TAaKXkKe X KOMIbIOTEPHBII
JIM3aifH 1 BO3MOKHOCTB pa3MenieHus (myomukamum) B CeTu.

ONHOBPEMEHHO € 3TUM Kaprorpaduyeckre MpoU3BEIeHUS pa3MEIalOTCs U Ha KOMITAKT-IUCKaX,
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npeacTaBisist co0oil IUQPOBBIE KAPTHI U aTiachl, MYJIbTUMEAMWHBIC MPOIYKTHI, KapTorpadpuueckue
aHUMAIlNH, BUPTYalIbHbIE MOJIENH, T€ONH(OPMAIITMOHHBIE CUCTEMBI.

Hanuune TeXHWYECKHX CpeACTB W TpaHUuecKuX IpOrpamMM, IO3BOJSIONIMX OCYIIECTBIATh
(dhopmupoBaHKE TFOOBIX IrPaPUISCKUX N300paKEHHH, CYIIIECTBEHHO o0ieryaeT padboTy kaprorpada Ha Bcex
dTamax CoO3/JaHusl KapThl. BakHeiimedl 3amadyeld mpu 3TOM OCTaeTCs y4yeT CHEHU(PHUKH MOCTPOCHHS
KapTorpaduueckoro n300pakxeHus, Co3Janue KOTOporo TpedyeT 3HaHHs 3aKOHOB KapTorpaguH.

ABTOMAaTH3MpPOBAaHHAS KapTOTrpadusi paccMaTPUBAETCS B OCHOBHOM B JIBYX aCIEKTaX:

. Texuunueckass kaprorpadust akUEHTUPYET BHUMAHUE Ha  METOIAUKE  CO3JaHMS
KapTorpauueckoro M300paKEHHsT C HCIOJb30BAaHMEM TEXHHUYECKHUX CPEACTB M MPOrPaAaMMHOTO
obOecnieuenus. [lpu sToM HEOOXOAMMO 3HATh Ha3HAYEHHME KapTOrpaUyecKOoro IMPOU3BEACHHUS, €ro
TEMaTUKYy, cnenuduky kaprorpadupyemMoil TeppUTOPHH, CIIOCOOBI JAIBHEHIIIEro NCIOIB30BAHUS KApPTHI,
npueMbl paboThl ¢ HEM, T. €. UMETh MOJIHOE MPEJICTaBICHHUE O reorpauueckoi cocTaBistomel Oy yiei
KapTBhl.

. Jiia reorpaduueckoit kaptorpaduu 0osiee 3HAYUMBI IPOLIECCH MOTYYSHHsS] HHPOPMAIIUU C
KapThl, MCCIENOBAaHUN IO KapTaM, TOTAa KaK TEXHHYECKHE NPUEMBl CO3MaHUS KapTOrpaduueckoro
M300paXeHUS U OpraHU3aluy MOMCKa HH(GOPMALUU HE SIBISIOTCS IPUOPUTETHBIMHU.

B cBoto ouepenp, mporecchl aBTOMaTU3aluu B reorpaduyueckoil kKaprorpadguu JexaT B 00JIACTH
UHTEPECOB TEeOMH(POPMAIIMOHHOTO KapTorpadupoBaHus — OTpaciu Kaprorpaduu, 3aHUMAlONIeNcs
aBTOMATHU3HPOBAaHHBIM COCTABJIEHUEM U HCIIOJIb30BAHUEM KapT Kak Mojesel reocucreM Ha ocHose ['HIC-
TexHoJoruil u 6a3 reorpapuueckux (reoJIOrHuecKux, IKOJIOTUIECKUX, COIIMATbHO-9KOHOMUYECKUX U Jp.)
U KapTorpau4ecKux JTaHHBIX U 3HAHHM.

OcCHOBHBIE 3TaIlbl U MPOLIECCHl ABTOMATHU3UPOBAHHOTO CO3/IaHUs KapT

1. PacTtpoBoe 1 BeKTOpHOE IIpeCTaBIeHIE HHPOPMALIUU

PactpoBoe u300pakeHHMEe MpeacTaBiIseT coOoi Habop mukceneil (picture element — siement
pUCYHKA). DTO camblii MUHUMAJIbHBIA U OCHOBHOM 3JIEMEHT U300pakeHHs, (OPMHUPYEMOT0 Ha IKpaHe
MOHHTOpPA WK IIpU NedaTu. YeM IMII0OTHEE pacIioyioKEeHbI MUKCENH, TeM 0oJiee KaueCTBEHHOE U300pakeHHe
cosnaercs Ha dkpaHe. [ITOTHOCTh MUKcesel u3MepsieTcs B €QMHMIAX, Ha3biBaeMbIX dpi (dotsperinch —
KOJMYECTBO TOo4eKk Ha [roiiM). OHa wHcmonb3yercs [Uisl XapakTEepUCTUKH Pa3MEpOB PacTPOBOTO
M300pakeHus C yKa3aHUEM LIMPUHBI U BBICOTHL. [IpH 3TOM KOIMYECTBO TOUEK, (POPMHUPYIOMINUX PUCYHOK,
HE 3aBUCHT OT pa3peliaroniei criocoOHOCTH yCTPOKCTBa BhIBOA (9KpaHa MOHUTOpA, IPUHTEpA U 1Ip.). A
IIPY YBEIMUYEHUH MaclTaba n300paKeHUsl CTAHOBUTCS 3aMETHOW MO3andHast CTPYKTYypa PUCYHKA.

bonee BBICOKMM KauecTBOM M MHBIM NMPHHLUUIOM (OpMHUpPOBaHMS 00Ja/aeT BEKTOpHas rpaduka,
MHOTJa Ha3biBaeMasi 00BEKTHO-OPHUEHTUPOBAHHON. DTO METOJ MOCTPOEHUsl HM300pakeHUil, B KOTOPOM
UCIOJIb3YIOTCS MaTe€MaTH4YEeCKUE ONMCAHMs I ONPENEIICHUs IIOJO0XKEHMS, JJIUHBl U HalpaBICHUS
BBIBOJIMMBIX JUHUHA. [Ipr 3TOM 00BEKTHI (hopMUpyIOTCA U3 HAOOpa BEKTOPOB (JIMHUM), KOTOPHIE MOXKHO
PENAKTUPOBATH.

B BexTOpHOI rpaduke naxe caMmble CIOKHbIE PUCYHKH MOTYT ObITh CO3/IaHBI 3a CUET KOMOMHAIUI
NPOCTEHIINX IpaUUeCKUX 3JIEMEHTOB, BEIYEPUMBAEMBIX Ha 3KpaHe. ITO CBOWCTBO BEKTOPHOU IpaduKH
UCIOJIb3YETCSI B KOMIIBIOTEPHOM IIOCTPOEHUHU KapTOrpaguueckoro H300pa’keHusi, KOTOpPOE TaKkKe
NpEJCTaBIseTCs KOMOMHAIMEW JJIEMEHTAapHbIX TIpaduyeckux (QUryp: OKpYKHOCTH, KBaJpara,
TpeyrojbHUKa, OTpe3Ka (JINHUN).

2. ®opmManusanms KapTorpaguueckoro n300paxeHus

ABTOMaTH3MpOBaHHAsA 00pabOTKa JaHHBIX TPeOyeT UX popMaNnu3alMy, T.€. ONUCAHNUI OOBEKTOB C
MOMOIIBIO (POPMATTBHOTO SI3bIKa, BCE 3HAYEHUS KOTOPOTO YETKO OMpPEIeNIEHbI U HE JOMYyCKAI0T KaKUX-TH00
JIBYCMBICIIEHHOCTEH.

dopmann3oBaTh KapTorpapuyuecKyo UHpOPMaLINIO MOKHO IyTEM  IOCTPOECHUS
KapTorpaguueckoro M300pakeHHs Ha OCHOBE €ro MepapXWyecKoro OMHCAHMs W3 KOHEYHOro Habopa
3JIEMEHTApPHBIX CHMBOJIOB, YTO, KPOME TOro, 0OecleurnBaeT JIOTUKY MOCTPOEHUs H300paxeHus. Takoe
M300paKeHNe MOKET XPAaHUTHCS B aBTOMATH3MPOBAHHBIX OaHKax KapTorpadUyecKuxX JAAHHBIX U MOXKET
OBITh TOABEPTHYTO COJEPIKATEIbHOMY aHalu3y M IOHCKY, IOCKOJIBKY CTPOMUTCS Ha MPUHIIMIAX
YHU(PUKAIUKW W CTaHAApPTH3alUM YCJIOBHBIX OO0OO3HAu€HUM, a TakKe OJHO3HAYHOTO COOTBETCTBHUSA
rpaduuecKoro n300pakxeHusi CMbICIIOBOMY COJEPKAHUIO OTOOpakaeMoro 0ObeKTa.
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Kaprorpadguueckoe wu300pakeHHMEe MOXHO TPEACTaBUTH B BUAe Habopa mpocTeHImnx
reOMETPUUECKUX CHUMBOJIOB (KOHCTPYKTHBHBIX 3JIEMEHTOB) C Pa3IMYHBIMH IapaMeTpaMH (PUCYHKOM,
pa3MepoM, IBETOM, TEKCTYpoii). 13 KOHCTPYKTUBHBIX 3JIEMEHTOB (DOPMHUPYETCS CIOBAapb Ha OCHOBE HMX
TOIOJIOTUHU U CTPYKTYPbI C 0OTOOpakeHHUEM UepapXUHU U300pa3UTENIbHBIX CPEICTB.

Ha ocHoBe cioBaps  KOHCTPYKTHBHBIX  3JIEMEHTOB M  IOHSITUMHO-COJEP’KATEIbHON
KJ1acCU(UKALMOHHOW MoJiesIn 00BEKTOB pa3pabaThIBalOT CUCTEMY YCIOBHBIX 0003HAUYE€HUH JUIs JIH0O0ro
JJIEMEHTA COJEpXKAaHMUSA KapTbl, OTBEYAIOIIYI0 TpPEOOBAaHHSIM ABTOMATHU3WPOBAHHOH 0O0pabOTKH
n300pakeHusl, €ro JOJrOBPEMEHHOIO XPAHEHUS U MHOTOKPATHOIO ONEPATUBHOIO MCIOJIb30BAaHUS NPHU
COCTaBJIEHUM KapT Pa3HbIX MacIITab0OB, TEPPUTOPUAIBHOTO OXBaTa U TEMATUKHU.

3. lIBeToBBIC MOACTH

B xommbroTepHOil Kaprorpaduu, Tak XK€ KaKk M B KOMIIBIOTEpHOW rpaduke, NMpuU CO3IAAHUHU,
pellakTUPOBAaHUM U BbIBOJIE U300paKEHUI OTHON U3 CaMbIX BayKHBIX 3ajiau ABJseTcsa paboTa ¢ nsetom. Jlins
€ro  TOYHOIO  KOJMYECTBEHHOIO  ONHCAaHUA B  KOMIIBIOTEPHBIX  CHUCTEMAaxX  HCIOJIb3YIOT
CTaHJAPTU3UPOBaHHbIE LU(POBBIE BBIPAXKEHUS — OCOObIE YHMBEPCAJIbHBIE «I3BIKM» IIBETA, KOTOpbIE
Ha3bIBAIOT I[BETOBBIMU MOJENISAMHU WJIM CUCTEMaMM LIBETOBBIX KOOpAMHAT. B Hacrosiiee Bpems He
CYIIECTBYEeT TakOW MOJENIM, KOTopas Morja Obl ImepenaTb BCce LBETa M OTTEHKH, pa3iMyUMble
YeJI0OBEYECKUM TJ1a30M. Pa3Hble TEXHUYECKHE YCTPOICTBAa IIO-pa3HOMY BOCIPOU3BOJSAT LIBETHBIE
n300pakeHus, MOCKOJIbKY HCIOJIB3YIOT pa3jiMyHble CHCTEMbl KOJIupoBaHMs LBeTa. OZHO M TO XKe
n300pakeHNe KapThl MOXKET MO-Pa3sHOMY BBITJISIACTD B BUJI€ TUPAXKHOTO OTTUCKA, IPY BBIBOJIC HA IPUHTEPE
U Ha DKpaHe KOMIIbIOTEPA.

CymiecTByeT MHOKECTBO IIBETOBBIX MOJIENICH U X MOTUGDUKAIIHA, OTIMYAIOIINXCS [0 MPUHIIUTIAM
OIIMCaHUs LIBETOBOTO NpocTpaHcTBa. Ho Bce 0HM IpUHAAIEKAT K OJHOMY U3 TPEX TUIIOB: EPLIENIIMOHHBIE
(Mo BOCHPUATHIO), AJAUTHBHBIC (ClararelibHbIe — OCHOBAaHHBIE Ha CIIOKEHUU) M CYOTPAKTHUBHBIC
(BbIUMTATENIbHBIE — OCHOBAHHbIE HA BBIYMTAHUM). Y CTPOMCTBO BCEX MO/IEIEH OCHOBAHO Ha MCIIOJIb30BAaHUH
OIpe/ieNICHHBbIX 0a30BbIX KOMIIOHEHTOB, CJIaraloOlIMX KOHKPETHBIA IIBET, HAllpUMEp LIBETOBOTO TOHA,
HACBIIIEHHOCTH (YMCTOTHI), SIPKOCTH, OCBEIIEHHOCTH (CBETJIOTHI), IBETHOCTHU U JIp.

[lepuenuyroHHbIE MOJIETN ONMCHIBAIOT BECH JIMAIIA30H L[BETOB, BOCIPUHUMAEMBIX YEJIOBEUECKUM
IJ1a30M, YTO SIBJIIETCSI OCHOBOM JUIsl AM3aliHEPOB, XYI0KHUKOB, (ororpados. B Hacrosiee BpeMs 3Tu
MOJIENIA TIOJTYYHIIM HAauOoJbIIee PAacIpOCTPaHEHHE, TOCKOJIBKY HMX JUAIa30H IBETONEpEeIadr HAMHOTO
OosibliIe, YeM MOKET BOCIIPOM3BECTU CKaHEP, MOHUTOD, PUHTEP MM (POTOIKCIOHUPYIOIIEE YCTPOUCTBO
BBIBOJIa HA IJICHKY.

Tax, Ay ckaHEpOB, MOHUTOPOB U APYTUX 3JIEKTPOHHBIX YCTPOUCTB, B KOTOPBIX BOCIIPOU3BEACHHE
[[BETA OCHOBAHO Ha IPOMYCKAaHWM WJINA IOIJIOIIEHHWH I[BE€TA, a HE HA €r0 OTPAKEHWH, UCIOJIb3YKOTCS
aJIMTUBHBIE LIBETOBBIE MOJEIM. B HHX ILIBETa T'€HEPUPYIOTCS CIIOKEHMEM COCTaBISIOLIUX CBETOBBIX
ITOTOKOB.

EcTecTBEHHBIM «(I3BIKOM» YKa3aHHBIX YCTPOMCTB CIIYKUT 11BeToBas Mojenb RGB, ocHoBaHHas Ha
cmemenuu kpacHoro (Red), senenoro (Green) u cunero (Blue) niBetos.

[Tpu mewatn u300pakeHHs HaA MPUHTEpAX W B MOJUTpagUU HCIONB3YIOTCS CyOTpaKTHUBHBIE
LIBETOBBIE MOJIENIM, OCHOBAaHHBIE HAa BHIYMTAHUM YACTH CIIEKTpa U3 OOIIEro Majarollero jJy4a cera. Eciu
u3 0enoro 1BeTa BBIYECTh OJIMH U3 OCHOBHBIX 1BeTOB RGB, TO mosyunTcs ponoiaHuTenbHbIN 1Bet. Ecnu
BBIYECTh KPACHBIM, TO OCTABIIUECS 3€JICHBIN U CHHUN I[BETA AaAYT TOy00#, €ClTi BBIUECTh 3€JIEHBIH, TO
KPACHBIN ¥ CUHMI JaxyT IypIIypPHBIN LBET, @ €CJIA BEIYECTh CHHUM, TO KPACHBIN U 3€JI€HBIN JaayT KEIThIN
IBET.

CMmech romy0oro, MmyprypHOrO M JKEITOTO ILBETOB B PABHBIX KOJMYECTBaX JOJDKHA JaBaThb
HEHTpaJbHBIE Cepble TOHA; MPH MAaKCUMAJIbHON SPKOCTH IBETOB JOJKEH MOJIy4aThCS YEpPHBIM ILIBET
(tomonHUTENBHBIN K 6e10My B Mojienin RGB). OqHako npu nedaT noay4aercs Ips3HO-KOPUYHEBBIHN 11BET,
YTO 00YCJIOBJIEHO HAIMYUEM MTPUMECEH B KpacsIuX MUIrMeHTax kpacok. [loatromy ans o6pasoBanus 6osee
YeTKUX M TIyOokux ToHOB Moaenb CMY nomonnsercs uyepHbiM 1BeToM (blacK). Takas mopens
HaszeiBaeTcsi CMYK, 1 iMEHHO OHa SIBISIETCS OCHOBOM mouTrpadum.

[IBeTOBBIE MOJENM CIIOCOOHBI BOCHPOM3BECTH MMJUIMOHBI OTTeHKOB. Ho B rpaduueckux
MporpaMMax, UCIOJIb3yEeMbIX JUISI CO3JIaHUSl M PEJaKTUPOBAaHUS M300paKeHH, UMEIOTCS OTpaHUYEHHBIE
HaOOPbI TOTOBBIX L[BETOB, KOTOPHIE HA3bIBAIOTCS [IBETOBBIMU MATUTPAMH.
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TexHuueckoe obecrieueHre MPOIECCOB CO3JaHUS KapT

CoBepilIeHCTBOBaHME TEXHOJOTUU CO3/IaHUs KapTOrpauueckux MPOU3BEIEHUI CBS3aHO C
Pa3BUTUEM HCIIOJIB3YEMBIX JUIS 3TUX LIeJIed TEXHUYECKUX YCTPOUCTB. K TakuM yCTpOMCTBaM OTHOCSTCS
CKaHepbl, MEepCOHAJIbHbIE KOMIIBIOTEpBI, MPUHTEPHI, (HOTOHAOOpPHBIE aBTOMAThl U JPYIHE CPEACTBA,
o0ecreynBaoIMe BBO JaHHBIX, ((OPMUPOBAHHE M PEIAKTHPOBAHUE KAapTOrpaduyeckoro n300paxeHus,
BU3YaJIH3aUIO U MOJUTrpadruueckoe BOCIPOU3BEICHIE KapTOrpaduuecKiX IpOu3BeIeHUH.

COOTBETCTBEHHO OCHOBHBIM JTallaM CO3JaHUSl KapTbhl BCE TEXHUYECKUE YCTPONCTBA MOKHO
pa3zeNuTh Ha TPU TPYIIIbL: YCTPOICTBa BBOIA, 00paOOTKHU U BHIBOAA HH(OPMALIUU.

1. BBog uHpOpManuu B KOMIBIOTEP OCYIIECTBISIETCS YCTPOMCTBAMHM BBOJA JAHHBIX. JTO
¢dbuzmveckue ycrpoictBa s obecnieuennss DOBM (B obmem ciydae u IIK B wacTtHOCTH) Kak
00pabaTbIBaeMbIMHU JAaHHBIMH, TaK U KOMaHJaMH, YKa3bIBAIOIIMMHU CIIOCO0 00paboTKu. il pa3auyHbIX
TUIIOB MAIIMH 3TU YCTPOMCTBA MOTYT OBITh Pa3HbIMHM: MAarHUTHBIC JICHTHI, KOMIAKT-IUCKHU, JAUCKETHI,
MarHUTOONTUYECKHE IMCKH, KJIaBHATypa, MBIIIb, rpadUyecKuii IUIaHIIeT, Qururaiisep (1udposarens),
ckaHep u Jip. OCHOBHBIM YCTPOHCTBOM BBOJAa MH(OpMAIMK SIBIsSE€TCA KiaBuarypa. JyOonupyromuM u
JOTOJTHSIOMIMM YCTPOWCTBOM SIBJISIETCS. MBIIIb — MAaHUITYJISTOP UL BBOJAa MH(POPMAILIMN B KOMIIBIOTEP U
yIpaBJI€HUS.

B nacrosiee Bpems Bce 0oJbliee pacpOCTPaHEHUE U MOMYJISIPHOCTh MOJIY4aroT MOPTaTUBHbIE
HOocuTenu HH(popManuu — (III-HAKOMHUTENU — YCTPOMCTBA MaMATH AJii MHOTOKPAaTHOM 3amucu |
XpaHeHus: "HOpMaIuu.

OcoOblif nHTEpec g KapTorpaduu MpeIcTaBiIseT AuruTaiizep (uudponarens) — ycTpolcTBO BBOJA
C pyuHBIM 00BOJOM H300pakeHus. OH HCHONB3YeTCS UIS OLMU(PPOBKH KOHTYPHOTO WM TOYEYHOTO
KapTorpadguueckoro M300pakeHUsi MyTeM €ro OOBOJKH BPYUHYIO C TMOMOIIbIO BU3Mpa. Takol crocod
3alUCU SIBJISIETCSI JOBOJIBHO TPYJIOEMKHUM, [IO3TOMY HCIOJB30BaTh €ro Lelecoo0pa3sHo B cillydyae BBOJA
HeOombIIoro oobeMa naHHBIX. [Ipu 3TOM H300paxkeHHe Ha JKpaHe KOMIIbIOTEpa MPEACTaBISAETCS B
BEKTOPHOM BH/JIC JIOMAHOUW JIMHUEH, €CIIM CUUTHIBACTCS JIMHEHHBI O0OBEKT, U TOUYKOU, eCIi (PUKCHPYETCs
TOYEYHBIA OOBEKT.

Jpyrum ycTpoHcTBOM JUisl BBOJA KOHTYPHBIX HM300pa)K€HUH SBIISETCS Tpa@UUeCKUil IUIaHIIET
(undpoBoil MiIaHIIET) — IUIOCKUI NPSAMOYTOJbHUK M3 IUIACTUKA C DJIGKTPOHHOW HAYMHKOW O]
MIOBEPXHOCTHI0. Mcnosnp3yeTcs B coueTaHUM ¢ KOOPAUHATHBIM YCTPOWCTBOM (MBIILIBIO, CBETOBBIM IIEPOM U
T. J.) JUIs BBIMIOJIHEHUS MH)KEHEPHBIX U KOHCTPYKTOPCKUX padoT, a TakKe IJIs CO3/IaHUSl PUCYHKOB H
paboTel ¢ HUMHU. Mcnonb30BaHue nepa Aaet 0oJiblie BO3MOKHOCTEN JUIsl yIIPaBICHUS BPYUYHYIO, T03TOMY
HallOMMHAET PUCOBAHUE OT PYKH U IPEANOYUTAETCS XyI0KHHKaMH-IHU3aliHepaMu. MOXET ¢ yclexom
HCIOJIb30BaThCS B XYA0KECTBEHHOM JM3aiiHe KapTorpaduyecKux Mpou3BeIeHUH.

HauOonee ynoOHBIM B HCHOJIB30BAaHUU SIBJISIETCS YCTPOHMCTBO aBTOMATHMYECKOIO BBOJA B
KOMIIbIOTEp Tpapuyeckol U TEKCTOBOM HH@OpManuu — ckaHep (YCTpPOHMCTBO aBTOMAaTHYECKOTO
npeoOpa3oBaHus U300paKEHUI U3 aHATIOTOBOM B ITU(POBYIO (hopMy).

B pesynpTaTe CKaHHMpPOBAHMS CO3/JAETCA PACTPOBOE H300pa)KeHHE, KOTOpPOE HYXAaeTcsi B
JanbHeHIel BeKTOpU3aluu, T.e. MEpeBOjie PacTpoBoi (OpMBbI B BEKTOPHYIO, IOCKOJBKY pacTpoBOE
n300paxkeHue o0JaJaeT HU3KUM TIpa@HUuecKUM KauyeCTBOM M HE YAOBIETBOPSET HEOOXOIUMBIM
TpeOOBaHUAM NOIUTPaUUIECKOro BOCHPOU3BEACHUA. TeM He MeHee aBTOMATHYEeCKUH Ccrmocod BBOjA
KapTorpaguueckoro n300paxeHus MpearnovYTUTeNbHee, T.K. IPOM3BOAUTCSA B CUUTAHHBIE MUHYTHI.

2. ITocne BBOa MHGOpMALIMK B KOMIIBIOTEp HAUMHAETCA €€ 00paboTKa, KOTopasi 3aK/I0vaeTcs B
BBITIOJTHEHUH OIIPEIETICHHBIX AEHCTBUM 110 IPE0Opa30BaHUIO TaHHBIX, BBEJEHHBIX B KOMIIbIOTEp. [Ip1 aTOM
npeoOpa3oBaHuE OCYLIECTBISETCA B COOTBETCTBUU C TpeboBaHMsIMU moTpedutens. OOpaboTka MOKET
3aKJII0YaThCA B CO3JAHMM TEKCTa, Tpapuueckoro M300pakeHHs, B TOM 4YHCIE U KapTorpapuieckoro,
MOJICIMPOBAHUH KaKOTr0-JIMOO mpolecca U T. 1.

O0paboTka JaHHBIX BBITIOJIHSAETCS MPOLIECCOPOM, a €€ Pe3yJIbTAaThl BEIBOJSATCS Ha SKpaH MOHUTOPA,
Ha BHEUTHHE 3alIOMHHAIOIINE YCTPOMCTBA, HA IPUHTEP UIIU 3alIUCHIBAIOTCS HA KECTKUI AUCK 11 XpaHEHHUS
B KOMITBIOTEPE U JAIBHEUIIETr0 UCTIOIb30BaHMSL.

3. YcrpoiicTBa BbIBOJIa MpEeAHA3HAYEHBI Ui MOJYYEHHUS TBEPAbIX KONMUN Ha Oymare, IUIEHKE U
JIPYTUX MaTepHAIbHBIX HOCUTENSX pPE3yJabTaToB paOOThl KOMIIBIOTEPA WM OTOOpa)KEHHS, 3alucu
ANIEKTPOHHBIX BEPCUM TAaKMX KONMI Ha AMCKETaX, JKECTKOM WJIM KOMIIAKT-AMCKE, MAarHUTHOM JIEHTE,
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JMcIiee, Ha3bIBaeMbIX MATKOW Komued. K OCHOBHBIM yCTpolicTBaM BBIBOJIa M300paKEHHMS M TEKCTa
OTHOCSITCSI MOHUTOPBI, TMPUHTEPHI, TpadolOCTPOUTENH, IUIOTTEPhl - H3TO YEPTEKHbIE aBTOMATHI,
npeoOpasyromme nuPpoBy0 HHPOPMAIHUIO, TocTynawyi n3 IBM, B rpaduueckyro Gpopmy.

OcHOBHBIE 3TaIlbl KOMIIBIOTEPHOTO CO3/IaHUS KapT

OcCHOBY aBTOMAaTH3UPOBAaHHOTO IPOM3BOJACTBA KapTOrpadUUecKoil MNPOAYKIMH, a TaKxKe
reonH(OpPMAalMOHHBIX CUCTEM COCTABIIIOT aBTOMAaTU3UpOBaHHbIE KapTorpaduueckue cucremsl (AKC),
NPEJCTABISAIONINE  KOMIUICKC ~ TEXHHYECKHX, TPOTPaMMHBIX M WH(POPMALMOHHBIX  CPEJCTB,
MpelHa3HAYeHHBbIA JJIs CcO3JaHMs, OOHOBJIEHHMS M HUCIOJb30BaHUsA KapT. JlelicTByromue
paspabarbiBacmble AKC pasnuuaroTcst 1Mo CBOEW CTPYKType, CBOMCTBaM, II€JIEBOMY Ha3HA4YEHHUIO,
MOIIIHOCTH, BEIOMCTBEHHON MPHUHA]IEKHOCTH, HO BCE OHU MMEIOT B CBOEM COCTaBe Psij MOICUCTEM,
BOXHEUIIIMMU U3 KOTOPBIX SIBJISIOTCS MOACUCTEMBI BBOJIA, 00pabOTKH 1 BBIBOAa HHPOPMALIUH.

UndpopmanuonusiM  sapom AKC sBnsercs 6aHk 1IUGPOBBIX KapTorpapuueckux ITaHHbBIX,
COCTOSIIIMIA M3 YMOPSAOYECHHBIX TEMAaTHYECKUX MAacCUBOB IU(poBod uHpopmanmu (06a3 HAAHHBIX) H
CpencTB X (HOpMUPOBAHMSI, YIIPABICHHUS, TOCTyIA K HUM, T. €. CUCTEM YIIpaBJIeHUs 0a3aMu JIaHHBIX.

B cootBerctBUM co cBouMm HazHaueHHeM AKC pemaioT Tpu OCHOBHBIE 3a7ayH, SBISIOIIUECS
MOCJIeI0BATEIbHBIMU 3TAallaMU KOMIIBIOTEPHOT'O CO3/IaHUs KapThl: BBOJ MH(pOpMaIu, 00paboTKa U BHIBOJL
N300paKeHMsL.

Kak u B TpamuuuoHHOW KapTtorpaduu, IpoIEecC CO3IaHus KapThl HAUMHAETCS C PEAAKIMOHHO-
MOJITOTOBUTENILHOTO dTara, KOTOPBI BKIOYAET cOOp KapTorpaduyuecKux, ChEMOUYHO-TEOIC3MUECKUX,
JTUTEPATypHBIX, CTATUCTUYECKUX U JPYTHMX MaTepuajoB, pa3paboTKy peNakUMOHHBIX YyKazaHui. [lns
KOMITBIOTEPHBIX TEXHOJOTUH XapaKTEpPHO A00aBIICHHE HOBBIX CHEIM(PHYSCKUX MPOLECCOB: MOATOTOBKA
MaTepUasoB AJisl CKaHUPOBAHUS WK U POBaHUS; pa3paboTKa MaKETOB JIJIsl COCTABIICHUS HA KOMITBIOTEPE;
M3TOTOBJICHHUE WM 10pab0TKa UMeEIomIecst Hu(poBOil KapThl; COCTaBICHHUE, 0O(OPMIICHHE U ITOATOTOBKA K
W3JIaHUIO OPUTHHAJIA KapThl Ha SKpaHE KOMIIbIOTEPA; BBIBOJI I[BETO/ICIICHHBIX MO3UTHBOB.

[Ipomiecc KOMMBIOTEPHON 0O0pabOTKH KapTOrpauUecKoro HM300paKEHUS OCYIIECTBIACTCS
CpEICTBAaMH M3/IaTENbCKUX CHCTEM, BKIIIOUAIOIIUX KOMILUIEKC allapaTHbIX M IMPOrpaMMHBIX CPEJICTB Ha
0a3e mepCcoHaIbHBIX KOMITBIOTEPOB.

Ha sTom sTamne mpousBOIUTCS cOCTaBieHUe, 0QOopMIIEHHE U TTOJTOTOBKA KapThl K u3ganuto. [Ipu
3TOM HCIIOJIB3YETCS IBa BapHaHTa TEXHOJIOTHH.

[lepBblii BapuaHT MpeAyCMaTpUBAE€T BEKTOPU3AIMIO PACTPOBOM OCHOBBI, MOJYyYEHHOM
CKaHMPOBAHMWEM HCXOJHOTO KapTOrpapuuecKoro Marepuaia Ha 3Tare BBOAAa MH(OpMAINH, B OJHOW W3
nporpamm rpaduyeckoro ausaitna (Hanpumep, Adobe Illustrator, Macromedia Free Hand, Corel Draw) B
WHTEPAKTHBHOM (JMAJIOTOBOM) PEXKHMME, KOTAa OTEepaTop AaeT KOMaHIbI, a COOTBETCTBYIOIIAs IMporpaMmma
BBINOJIHAET MX B PEXHME pealbHOro BpeMeHHU. J[s 3TOoro mocie CKaHUPOBAHUS U MpeABAPUTEIbHOMN
o0Opabotku B mporpamme Adobe Photoshop (macmrabupoBanue, moBopot, oOpaboTka GpuibTpaMu U 1Ip.)
pacTtpoBoe H300paxkeHHe «repedpachiBaeTCs» B OJMH U3 BEKTOPHBIX PEJAKTOPOB, IJI€ MPOU3BOAUTCS
MOCTPOSHHE KapTOTPaPHIECKOT0 N300PaKEHHSI 10 AIIEMEHTAM COJICPKAHUS.

dopmupoBaHue U300pakeHHsI B BEKTOPHOM (opMare OCYIIECTBIISETCS MyTeM PY4YHOHl 0OBOJKU
(OOpHCOBKM) pacTpOBOM TOMIOXKKK (JTUHEHHBIX U IJIOMIAJHBIX OOBEKTOB) WJIM TIOCTPOCHUS
BHEMACIITA0OHBIX YCIOBHBIX 3HAKOB TOUEYHBIX OOBEKTOB C MOMOIIbI0 HHCTPYMEHTAPUS IPOTPaMMBI.

CocraBieHne TPOU3BOIUTCS B IIBETAX M3/IaHUS TI0 CIIOSIM, HA KaXKJIOM U3 KOTOPBIX pacrojaraercs
OJIMH 3JIEMEHT COZIep KaHus KapThl (TUIporpadus, myTu cOOOIIeHNs, HaCeJIeHHbIE MMyHKTHI U JIp.) WIN €ro
gacTh. Kom4ecTBo cl10eB B KaXKI0M KOHKPETHOM CITydae OMpeelsieTCsl CII0KHOCTBIO KapTOrpaduaeckoro
n3zobpaxkenus. Ilpu HeoOXOAMMOCTH HEKOTOPHIE 3JIEMEHTHI COAEP)KAHUS OJHOM TPYNIbl MOTYT OBITH
pa3MeleHspl Ha HECKOJBKUX closx. H-p, mpu moctpoeHnn rupporpaduu Ha OIWH CJIOH MOTYT OBITh
MIOMEIIECHBI pEKH, a Ha Ipyroil — o3epa. Takoe pacnpenenenue Kaprorpaguueckoro n300paxeHus 1o CIosm
MO3BOJISIET TMPOU3BOINTH €r0 PEJaKTHPOBAHHWE Ha JIFO0OW CTaAMH KOMIBIOTEPHOTO COCTABJICHHUS KapThl,
U3MEHATHh TMOPSAZOK HAJIOXKEHUS CJIOeB JApPYyr Ha Jpyra, OTKIo4YaTh clIoM U T.1. OJIHOBPEMEHHO
MIPOU3BOIATCS pEIaKTUPOBAHUE, TCHEPATH3AIHS U KOPPEKTYpa H300paKEeHHS.

B pesynbrate KOMIBIOTEPHOW 00pabOTKH KapTOrpapuueckoro M300paKeHus: B 3aBUCUMOCTH OT
[IEJIEBOTO HAa3HAYCHHS CO37aeTcsi 00 TeMaTHdecKash KapTa, Ju00 KapTa-OCHOBA, KOTOPYHO MOKHO
JOJTOBPEMEHHO XPaHUTh, ONEPATUBHO OOHOBIIATH M MHOTOKPAaTHO HCIOJIb30BAThH JUISl CO3/IaHUS CEpUU
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TEMaTUYEeCKHX KapT, ariaacoB. KapT-oCHOB MOXET OBITh CO3[JaHO HECKOJBKO C PAa3JIMYHOM CTENeHbIO
Harpy3KkH Ui KapT pa3HbIX MaclITa00OB U TEMATUKHU, H-P COLMATbHO-3KOHOMUYECKUX U KapT MPUPOIBI.

[ToctpoeHnne BHEMACHITAOHBIX YCIOBHBIX 3HAKOB TOYEYHBIX OOBEKTOB OCYIIECTBIACTCS C
IIOMOILBIO HHCTPYMEHTapUs IPOrpaMMbl BEKTOPHOH Ipaduku. B nmpolecce mocTpoeHus ycaoBHbIE 3HAKH
MOT'YT MHOTOKpPaTHO pPEJaKTUPOBAaTbCA C M3MEHEHHUEM pa3MEpoB, PUCYHKa 3HAKa, TOJILMHBI M LIBETA
KOHTYpa, LIBeTa 3aJIUBKHU, TEKCTYypbl. M3 NOCTPOEHHBIX YCIOBHBIX 3HAKOB MOIYT OBITh CO3JaHbI
OMOIMOTEKH 11 MHOTOKPATHOTO MCIIOIB30BAHUS MIPU COCTABIICHUN PA3JIUYHBIX KapT.

[Tocne 3aBepieHUs: COCTABUTEIbCKUX U O(POPMUTENBCKUX pabOT MPOU3BOAUTCS KOPPEKTYpa 100
MPUHTEPHBIX PACIEYATOK KapThbl, JTUOO M300paKeHHUs] HETMOCPEACTBEHHO Ha JKpPaHE KOMIIBIOTEpA, €ro
OKOHYaTeJIbHas 10pab0TKa U MOJrOTOBKA K BBIBOJY IIO3UTHUBOB.

JpyruM BapuaHTOM CO3[aHUSl KapTbl U MOJATOTOBKM €€ K U3JaHUIO SIBISIETCS MCIOJIb30BAaHUE B
U3JaTEIbCKON CUCTEME YK€ TOTOBOM LIM(POBOM KapThl-OCHOBBI B BEKTOPHOM (popmarte, OAroTOBIEHHON
B 'MC-nipriio’keHUsAX, CUCTEMax aBTOMAaTU3MPOBAHHOIO IIPOEKTUPOBAHUS UM Ha qururaizepax. B atom
Cllyyae HCKJIIOYAeTCsl IpPOLecC CKaHMPOBAaHUS KapTorpauMyeckoro marepuana Ha JTale BBOJA U
00paboTKa pacTpPOBOW OCHOBBI, a JIUIIb OCYHIECTBISIETCS PEIAKTUPOBAHHE BEKTOPHOTO HM300pakKeHUs,
oopMieHHE 1 TOATOTOBKA KAPTHI K M3/1aHUI0 CPEICTBAMH HACTOJIBHBIX M3/1aTeNIbCKUX cucTeM. IIpu aTom
MPOU3BOJIUTCS CTIKUBAHKUE JIOMAHBIX JIMHUN, OQOPMIICHHE BCEX AJIEMEHTOB KapThl B COOTBETCTBHH C
IPUHATHIMU YCIIOBHBIMU 0003HAaUEHUSAMH, pa3MelleHUe HaAMUCce, 3apaMouHoe opopMIIeHHE U T. 1.

Opraau3anroHHO WHBIM CITOCOO0M (HOPMUPOBAHHS KapTOrpadpuuecKoro n300pakeHus: Ha SKpaHe
KOMIIbIOTEpa SBISAETCS CO3JaHUME KapT B paMKax TIeonH(OPMAIMOHHOIO KapTorpadupoBaHus c
ucnons3oBanueM ['MC-punoxennii. Ero cyTh coctaBisser uHGOPMAIMOHHO-KapTorpaduyeckoe
MO/JICJINPOBAaHUE T€OCUCTEM. B COOTBETCTBUU € MPUHATHIMU KJIACCU(PUKALUAMU BBIICISIOT BUABI U THIIbI
KapTorpagpupoBaHus (HapuMep, COIHMATBLHO-D9KOHOMUYECKOE, YIKOJIOTHIECKOE WIIM HHBEHTapU3alHOHHOE,
OLIEHOYHOe TreouH(pOpMalMOHHOEe KapTorpagupoBanue u T. A.). Co3gaHHble TakuM 00pa3oMm
KapTorpagpuuecKue MpOU3BEACHUS Pa3IMYHON TEMAaTHKH MPEIHA3HAYCHBI IS OPTaHU3AIMH YITPABICHHS
TEPPUTOPUEH, IPUHATHS PELICHUH U HAyYHBIX MCCIIEI0BaHMM, MMOCKOJIBbKY 00JIaAal0T AUHAMHYHOCTBIO,
OIIEPAaTUBHOCTHIO, MHOTOBAPUAHTHOCTBIO U COCTABIISIOT OCHOBY JIF00OW T€OMH(OPMAITMOHHONW CHCTEMBI.

I'eonndopmanmonHoe KapTorpagupoBaHue OCYIIECTBISAET aBTOMATU3UPOBAHHOE COCTaBJIEHUE, A
TaKXe HMCIoyib30BaHue KapT Ha ocHoBe [ MIC-texHonoruit u 6a3 reorpaduyeckux M KapTorpauyuecKux
naHHbIX W 3HaHWd. Ilpu »TOM KapTorpaduueckue NpPOU3BEIEHUSI MOTYT OBITh 3JIEKTPOHHBIMHU
(MHTEepaKTUBHBIMM, aHUMAIlMOHHBIMU, UHTEPHET-KapTaMU U aTJIacaMi, BUPTYaIbHBIMU — TPEXMEPHBIMU
KOMIBIOTEPHBIMU MOJIEISIMU U JIp.) ¥ TPAIULIMOHHBIMH (Ha OyMa)kHOI OCHOBE).

Ha srane BbIBoma kapTorpaduueckoe u300pa)xKe€HHE NPOXOIUT CTaJAMI0 BHU3yalIM3alUH, T. €.
npeoOpa3oBanus U3 LU(PoBOil POpMBI B aHATIOTOBYIO.

[lepBoHavanbHas BU3yalM3allds OCYIIECTBISETCS YK€ B IPOLECCE MHTEPAaKTUBHONW 00pabOTKU
n300pakeHUs] Ha JKpaHe MOHHTOpa. B kauecTBe NMpPOMEXKYTOYHOIO BBIBOAA MOTYT OBITh MOJIYYEHBI
NPUHTEPHBIE WM  IUIOTTEPHbIE  KONUM Ui  NPOM3BOACTBA  OKOHYATENbHOM  KOPPEKTYpHI
KapTorpagpuueckoro n300paxeHusi, HOCTPOSHHOT'0 Ha SKpaHe MOHUTODPA.

Kpowme Toro, BbIBOJ KapTOrpaguueckoro n300paxxeHrs U3 KOMIbIOTEPa MOXKET OBITh OCYILIECTBIIEH
B IM(GPOBOM BHJE Ha MAallMHHBbIE HOCUTENTH (MarHUTHbIE M MarHutoonTtudeckue aucku, CD-ROM,
MarHMTHBIE JIEHTHI) U XPaHUTHCS B OaHKe KapTorpauyecKuX JAHHBIX JJIS TOCIEAYIOIEro MHOTOKPAaTHOTO
UCIIOJIb30BAaHNUS B HAYYHBIX U IPAKTUYECKUX LENIAX.

[MudpoBast 1 31MeKTPOHHAS BEPCUU KapThl MO3BOJISIOT B JlalbHEHIIeM OOHOBIIATh U MEpeU31aBaTh
€€ NpU MHMHHUMAJbHBIX 3aTpaTax CPEJICTB M BPEMEHHM, MHOTOKPATHO MCIIOJIb30BaTh ISl COCTABIICHUS
TEMaTUYECKUX KapT, OyKJIETOB, aTJacOB, B TOM YHUCJIE JJIEKTPOHHBIX.

3aKIIIOYUTEIBHBIM ATAllOM paboT MO CO3JaHUIO KapThl sBIsETCs IBeToaeneHue. Ha satom stame
BBIBOJI KapTOrpapuueckoro H300pa’keHUsl OCYIIECTBIsSETCS Ha (OTOHAOOPHBIE ABTOMATHI C IIEJNIBIO
M3TOTOBJICHUSI LIBETOICNIEHHBIX (POTOGOPM IS MOCIEeTYIONIEH eYaT THpaka KapThl.
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