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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN IMPOT'PAMMBI YYEBHOM
JNCHUIIVIMHBI

1.1 MecTo AMCHMILIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbI:

Pabouast mporpamma y4eOHOW MUCHUIUIMHBI SBISETCS 9acThIO MPOTPaMMBbI TOJITOTOBKU
ClienaanucToB cpennero 3BeHa B coorBeTcTBUM ¢ PI'OC mno cnemumansHoctu CIIO 21.02.19
3eMJIeyCTPOMUCTRO.

1.2 Heab 1 niiaHupyemble pe3yJbTaThl 0CBOEHH S JUCUUIIJIMHBI:

B pamkax nporpamMmbl yueOHON AUCHUIIIMHBI 00yYaIOIIMMUCS OCBauBaIOTCS YMEHHS U

3HaHUA

Kon
IIK, OK

YMmenus

3Hanusa

OK 1; OK 2; TIK 1]
TIK 1.2; TIK 1.3; T
1.4; TIK 1.5, TIK 1.

TIK 5.2; TIK 5.3

— YUTaTh TONOrpauuecKre KapThl U
IIJIaHbI IO YCJIOBHBIM 3HAKaM;

— OTIpeneNsATh reorpadudecKue
KOOPJMHATHI JIUCTA KapPThI 3aJAHHOTO
MacmiTada 1mo ee HOMEHKIIAType;

— OTPEIENATh 110 KapTe HCTHHHBIC
A3UMYThI U JUPCKIHUOHHBIC YTJIbL
3a/1aHHBIX HAMNPAaBJICHUN;

— pUCcOBaTh penbed) MECTHOCTH T10
IHKETaM;

— pemaTh MpsIMYyI0 U 00paTHYIO
reoe3nYeCKue 3a1a4H.

— moHsTHE O POpME U pazMepax 3eMiiu.
Cucrembl KOOpAUHAT, IPUMEHSEMBIE B
reoJie3nn: reorpaduaeckas, MpsIMoyroIbHasi,
noyisipHasi. CUCTEMBI BBICOT TOUYEK 36MHOM
MIOBEPXHOCTH.

— l'ocynapcTBeHHBIE CHCTEMBI KOOPAMHAT.

locynapcTBeHHas cuctemMa BBICOT.

— kaprorpaduueckue npoekuuu. [Ipoexius

l'aycca — Kprorepa.

— kaccuukanusg KapT: TonorpadudecKue
KapThl ¥ TUTAHBL; CTICIHATbHBIC KapThl U
IJIaHbI; TEMATUYCCKUEC KAapPThI U IJIaHbI;

WHBIE KapThl U TUIaHBL.

— YCJIOBHBIC 3HAKH U UX KJIaCCI/I(i)I/IKaHI/IH.

— mpsiMas U oOpaTHas reojie3nyecKue 3a1a49n

— (henepanbHbIe U BEJOMCTBEHHBIE (DOHIIBI

IMPOCTPAHCTBCHHBIX JaHHBIX

1.3. KotuyecTBO 4acoB Ha 0CBOeHHME TPOrPAMMBbI AU CHHUILIMHBI:

- MaKCUMallbHOU y4eOHOI Harpy3ku oOyuatorierocs -124 yacos, B TOM 4HUCIIE:

- 00s13aTeNIbHOM ayTUTOPHOM yueOHOI Harpy3ku obydatomierocs - 112 gacos;

- CaMOCTOSITENbHON PabOTHI 00yyaromerocs - 4 4acos;




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCHUILINHDI.
2.1. O0beM yueOHOI JMCHHUIJIMHBI M BUABI Y4eOHOH padoThl

Bun yueoHoil paGoThl O0bem yacoB
Bcero yueoHast Harpy3ka 124
Oo0s3aTesIbHAA ayIUMTOPHAS y4eOHasi HATPy3Ka 112
B TOM YHCIIE!
JIEKIMH, YPOKH 70
MPAKTUYECKUE 3aHATUI 42
CamocTtosiTesibHasi paboTa 00y4yaromero 4
Koncyabranmumn 2
[IpomesxyTouHas aTTecTaLus: SK3aMeH 6




2.2. TemaTnueckuii niiaH u copep:xxanue yueonou gucuumiinabl OI1.03 OcHoBbl reoge3nn u kaprorpaguu, Tonorpapuyeckas rpaguka.

HaunmenoBaHue pasjeiios Coaeprxxanne y4e0HOro MaTepuaJia, JabopaTopHble padoThl M MpakTHYecKue 3aHATHsA, | O0bem | Koabl
U TeM CaMOCTOSITeJIbHAsA padoTa 00yuyaromuxcst 4yacoB | KOMIIeTEeHLMIi,
¢dopMmupoBanuio
KOTOPBIX
Crnoco0cTByeT
3J1eMeHT
NPOrpaMMbl
1 2 3 4
Pa3nen 1. Tonorpaguueckue njaHbl, KAPTHI U YePTEKH. 65
Tema 1.1. Beenenue Coaepsxanue y4eO0HOro MaTepuaJia 14
OK 1; OK 2; IIK
1. | [Ipenmer u 3amaum reofe3un u kapTorpaduu. OCHOBHBIC TIOHSATHUS: T€OIC3HS, 2 1.1; I[IK 1.2; TIK
KapTorpadus, IpOCTPaHCTBEHHBIE O0BEKTHI, IPOCTPAHCTBEHHBIE JaHHBIE, MACIITA0, 1.3; I[IK 1.4; IIK
cucTeMa KOOpJIUHAT, KapTa U Ap. 1.5; TIK 1.6; [IK
2. | l'eonmesnueckue wu Kaprorpadpuueckue pabotel. Hcropusi pa3BUTHA T'eOAe3MYECKHX 2 5.2;1IK 5.3
kapTorpadudeckux pador B Poccuu.
3. | Hay4Hoe n nmpakTrueckoe 3HaYeHHE Teo/ie3nun 1 KapTorpaduu. Ponb reonesznn n 2
KapTorpaduu B pa3BUTUH LU(PPOBOK 3KOHOMUKH Poccun.
IMpakTnyeckue 3ansaTus Nel-2 8
1. | «Beinaromuecs yueHble 1 UX OTKPBITHA B cpepe reoie3nu U Kaprorpadum 4
2. | «IIpakTryeckoe MpUMEHEHUE TPOCTPAHCTBECHHBIX IAHHBIX B 9KOHOMHKE CTPAHBD». 4
Tema 1.2. M300pakenue Coaeprxanue y4e0HOro MaTepuaJia 10 | OK 1; OK 2; IIK
3€MHOM IOBEPXHOCTH HA 1. | [onstue o popme u pazmepax 3emin. ['eonn, smuuncons, pedepeHt] — JUIUICOU. 2 1.1; IIK 1.2; IIK
cdepe 1 TI0CKOCTH OrnpeaeneHne MOJIOKESHHS TOYCK 3eMHON MTOBEPXHOCTH. CHCTEMBI KOOPIUHAT, IPUMEHSICMbIS 1.3; IIK 1.4; TIK




B I'e0JIe3un: reorpaduyeckas, 1.5; I[IK 1.6; TIK
MPSIMOYTOJBHAS, TTONApHasi. CHCTEMBI BEICOT TOYEK 3€MHOH TTOBEPXHOCTH. 5.2;IIK 5.3
2. | Meron npoeknuii. Kaprorpaduueckue npoekiun. [Ipoeknus ["aycca — Kprorepa. 2
3. | 3oHanpHas cucTeMa IJIOCKUX NPSMOYTOJIbHBIX KoopauHaT ["aycca-Kprorepa.
Banruiickas cucrema BbICOT. [ 0OCy1apCTBEHHBIE CUCTEMBI KOOPAUHAT. 2
I'ocynapcTBeHHas cucTeMa BBICOT. | 'ocylapCcTBEHHAS TPaBUMETPHUECKAs CUCTEMA.
[pakTuyeckue 3ansaTus Ne 3-4 4
1. | Pemenwne 3aqa4q Ha onpeeieHUe HOMEHKIATYPHI JICTA KapThl 33JaHHOTO 9
Maciirada 1o reorpa@UyecKuM KOOpIUHATaM TOUYKH JIeXKaIlleH BHYTPH JIUCTA.
2. | Onpenenenne reorpadMUecKuXx KOOPAMHAT JIMCTa KapThl 3aJaHHOTO Maciraba 1o
HOMEHKIaType. Ompe/ieneHne HOMEHKIIATYPbl CMEXHBIX JIUCTOB 2
KapThl Pa3HbIX MacIITaboB.
Tema 1.3. Macmra6st Coaepsxanue yueO0HOro MaTepuaJia 6
TOTOTrpad)IeCKHUX TIIAHOB U 1 Knaccudukamms kapt: Tonorpaduueckue KapThl U TUTaHBL, 2
Kapr. " | crenuasnbHbIe KapThl ¥ IUIAHBI; TEMATUYECKUE KAPThI ¥ IUIAHBI; HHBIE KAPTHI M IIJIaHbL.
Knaccudukaius u Ha3HaueHUE TONorpa@uyecKux KapT u miaHoB. [loHsTue o 3 OK 1; OK 2; IIK
2 Macmtabax. Bujbl MaciiTaboB: YHUCIIEHHBIN, JIMHEHHBIN U MOTIEPUYEeHHBIA. TOYHOCTH 1.1; TIK 1.2; TIK
" | Mmacmraba, IpeaenbHas TOYHOCTL MaciiTaba. I'ocyJapcTBEHHBIN MaCIITAOHbIN 1.3; IIK 1.4; TIK
psa TonorpaduIecKuX KapT, KapTa U IUIaH. 1.5; [IK 1.6; TIK
IIpakTHyeckue 3ansaTusa NeS 1 5.2;1IK 5.3
1. | Pemenue 3amau Ha MacmTaObl. [lepeBoa YuciIeHHOTO MaciiTada B UMEHOBaHHBIN, pacyeT 1
TOYHOCTH MaciuTaba. OnpeneneHne JUIMH OTPE3KOB Ha TUTaHEe B MepaXx JUITMHBI HA MECTHOCTH
Y OTKJIaJIbIBAaHHE 33/IaHHBIX JJTMH Ha IIJIaHe.
Temal.4. Coaepsxanue yueOHOro MaTepuaJia 11 | OK 1; OK 2; TIK
Kaprorpaduueckue 1. | YcnoBHbIe 3HaKH, KIaccH(PUKAIHS yCIOBHBIX 3HAKOB. MeTOAMKa YTCHHS 2 | 1.1; TIK 1.2; TIK
YCIIOBHBIE 3HAKH Tornorpadpudeckux (KapT) MIaHOB (OMHUCAHUE CUTYAIUH 110 33JaHHOMY MapIIpyTy). 1.3; TIK 1.4; IIK
2. | Kaprorpaduueckue mpudtsl. Knaccupukays n unaekcanus mpuQTos 2 | 1.5 IIK 1.6; 1IK
IpakTu4eckune 3ansaTus Ne 6-9 7 |52;1IKS3
1. ‘ Yrenue TonorpapuuecKoro miaHa. 1




2. | BeruepunBanue 3arnaBHbIX OyKB U UG, CTpOUYHbIX OykB. Hanncanue Tekcra, 2
HaJIUCeH Ha3BaHUH HACEJICHHBIX IIYHKTOB, XapaKTEPUCTUK OOBEKTOB.
3. | BreruepunBanue yCIOBHBIX 3HAKOB THAPOrpauu U THAPOTEXHUUECKUX COOPYKEHHI 2
4. | BoluepunBaHHE YCIOBHBIX 3HAKOB HACEJICHHBIX yHKTOB. 2
Tema 1.5. Penbed mectHocTH | Conep:kaHue y4eOHOT0 MaTepualia
H ero n3o0paxenne Ka Onpenesnenue TepMuHa «penbed MecTHOCTHY. OcHOBHEIE (HOPMBI penbeda U UX IJICMEHTHI;
TonorpaduIecKux Kaprax u
onorpagutec apta 1 | X@paKTepHbIE TOUKH H JHHHH. MeTon n300paXkeHusI OCHOBHEIX (hopM perbeda 7
IUIaHa : .
TOPU30HTAJISIMU; BHICOTA CEUEHHUSI, 3al0KeHre. MeToMKa OnpeiesieHus! BBICOT TOPU30HTANIEH |
BBICOT TOYEK, JIEKAIINX MEK1y TOPU3OHTAISIMHU. Y KIIOH JIMHUU. OK 1; OK 2; TIK
2 1.1; TIK 1.2; [IK
2. | Enunas snextpoHHas kaprorpadudeckas ocHoBa. QOHIBI MPOCTPAHCTBEHHBIX JTAHHBIX. 1.3; TIK 1.4; [IK
3 1.5; IIK 1.6; I[IK
IIpakTnyeckne 3ansTus Nel(-12 5.2;TIK 5.3
1. | Yrenue penbeda mo mrany (kapTe). 1
2. | Onpenenenue OTMETOK TOYEK MO TOPU3OHTANSAM M YKJIOHA JINHUH. 1
3. | PucoBka penbeda no nukeram 1
Coaepsxanue y4e0HOro MaTepuaJia 5
1 WcTrHHBIN, MAarHUTHBIA U 0ceBOM MepuanaHbl. CKIIOHEHUE MAarHUTHOH CTPENIKH U 9
" | commkeHue MEPUINAHOB. OK 1; OK 2; IIK
1.1; TIK 1.2; [IK
Tema 1.6. OpuenTapoBare 5 ABHUMYTBI, TUPEKIIMOHHBIE YTIIbI, pyMOBI. CBSI3b MEXIY pa3IMYHBIMH BUIaMU 9 | 3? Kl 4? -
HATIpABIICHTi OPUEHTHUPYIOLINX YIJIOB. 95 “
1.5; IIK 1.6; TIK
IIpakTuyeckue 3anaTusa Ne 13 1 5.2; TIK 5.3
1. | Onpenenenue KoopauHaT pyMOOB U JUTMH CTOPOH. 1
Tema 1.7. Onpenenenue Coaeprxanue y4e0HOro MaTepuaJia 3 OK 1; OK 2; IIK
IPSIMOYTOJIBHBIX KOOPIHUHAT 1 CyILIHOCTb MPSIMOM M 00paTHOM Te01e3nUeCKUX 3a1a4. AJTOPUTM pelIeHHs 3aaad. 2 1.1; TIK 1.2; TIK
TOYEK, 3aJJaHHBIX Ha " | OundpoBKa CETKH IIOCKUX MPSIMOYTOJILHBIX KOOPAMHAT Ha TOMOrPapuIECKUX 1.3; IIK 1.4; TIK

8




TonorpaduIeckoit Kkapre. KapTax U minaHax. CxeMa ornpeneiaeHus MpsIMOyToJbHBIX KOOPIUHAT 3aJaHHON TOUKH. 1.5; TIK 1.6; TIK
IIpsimast u oOpaTHast IIpakTuyeckue 3ansaTus Ne 14 1 5.2; 11K 5.3
Teofesuteckad sanatn 1. | Boluucnenve ANMH TUHUN U TUPEKIMOHHBIX YTIIOB 10 KOOPAWHATAM HAaYaJIbHON U
KOHEYHOU TOYEK. 1
CamocTrosiTeibHasi padoTa: BEITIOTHEHNE JOMAITHUX 3a/IaHuUi 1Mo pazaery Ne 1.
IIpumepHasi TeMaTHKAa BHeayIMTOPHOI caMOCTOSATEIbLHON padoThl: NMpe3eHTAMA 1
1. Macmtabs! TonorpadudecKkux IIaHoB, kapT. Kaprorpadudeckne yCioBHBIE 3HAKH.
2.Penped MecTHOCTH U eT0 N300pakeHre Ha ToTorpaduIecKux KapTax v IiaHa
Paznen 2. 'eone3nyeckne u3mMepeHusl. 18
Tema 2.1. CymnOCTB Conep:xanue yue0HOro MaTepuaJia 2 OK 1; OK 2; TIK
m3Mepernid. Kimaccndukanus u Bunbr n3mepenmii: HermocpencTBEHHbIE, KOCBEHHBIE, HEOOXOAUMBIE, JOMOTHUTEIBHBIE, 1.1; IIK 1.2; IIK
BH/JIbI T€O/IE3UYECKUX 1 PaBHOTOYHBIE, HEpPAaBHOTOUHBIE. IlorpeniHocTs pe3ynbraToB uzMepenui. Ilonarue o 1.3; 11K 1.4; TIK
M3MEpEeHH. " | rocymapCTBEHHOM CHCTEME CTAHIAPTH3AI[MU W METPOJIOTHH M3MEPHTEIBHON TEXHUKH. 1.5; 1IK 1.6; TIK
®akTOph! BAUAIOMINE HA TOUHOCTh H3MepeHHsa. OCHOBHBIE METO/IbI TMHEHHBIX U3MEPEHUI. 5.2;1IK 5.3
Tema 2.2. Jluneiinpie Coaepsxanue yueO0HOro MaTepuaJia 2
U3MEPEHUS OK 1: OK 2: 1K
Mertonuka u3MepeHus JUTUH TuHUA. TOYHOCTh H3MepeHuit, (haKTopbl, BIUSIONINE HA TOYHOCTD 1.1; TIK 1.2; TIK
1 n3Mepennii muHui. KommapupoBanue. YueT MonpaBok 3a KOMIIapUpOBaHHUE, TEMIIEPATypy, 1.3; 11K 1.4; TIK
HaKJIOH JIMHUN. KOHTpONb TMHEHHBIX U3MepeHni. MeTomKa TUIIOBBIX 3aAad. Y CTpOHCTBO 1.5; 11K 1.6; TIK
Ja3epHOTO ajJbHOMEpA: KJIaBHATypa U IUCIUIeH, PYHKIIHUH. 5.2;1IK 5.3
Tema 2.3. YrioBeie Conep:xanue yueOHOro MaTepuasa 4
HU3MCPCHMS [Tpunnun ropuzoHTaNBHOTO yria. OCHOBHBIE YAaCTH U OCH TeoJoiuTa. TpeboBaHus K OK 1; OK 2; TIK
1 B3aMMHOMY IMOJIOKEHUIO oce U riockocTel. [loBepku Teogonura. Y CTpoiicTBO TEOA0IHUTA, 1.1; IIK 1.2; TIK
" | ypoBHEi, 3pUTENBHOM TPYObI, CETKU HUTEM, OTCUETHOTO TpHcTiocobenus. [IpaBuia 1.3; 11K 1.4; TIK
oOpalleHus ¢ TEOJOITUTOM. 1.5; IIK 1.6; TIK




Texnomorus HN3MCEPCHHA TOPU30HTAJILHOI'O YTJIa. (DaKTOpLI, BJIMAIOIINEC HA TOYHOCTH

5.2;IIK 5.3

M3MEpEeHHS TOPU3OHTAIBHOTO yria. TpeboBaHMs K TOYHOCTH [IEHTPUPOBAHUS F BU3HPOBAHMSL. 2
Tema 2.4. I'eomeTpuueckoe Coaepsxanue yueOHOro MaTepuaJia 8
HUBEITUPOBAHHE Kaccudukarus HUBeTUpOBaHUS 10 METOIaM OTIpeIeIeHHs MpeBbIeHnid. CyITHOCTh 1
CITOCOOBI TEOMETPHUUECKOTO HUBEITUPOBAHUS. Y CTPOUCTBO, OCH, TIOBEPKH HUBEIHPA C
LUIUHAPUYECKUM YPOBHEM. Y CTPOMCTBO HUBENMPA C KOMIIEHCATOPOM.
[opsimok paboTHI TIO OTIPENETICHUIO TIPEBBIIIICHHUS HA CTAHITUH:
MOCIIEI0BATENIEHOCTh HAOMIOACHHUS, 3aITUCh B TTOJICBOH JKypHAI, KOHTPOIh HUBEITUPOBAHUS
Ha craHiuu. COBPEMEHHBIC HUBEIHPHL: IUPPOBbIC, pOTalMOHHBIC. ONpeesieHHe BBICOT TOY
CITyTHUKOBBIMH HABUTAIIMOHHBIMH CHCTEMaMH. OK 1; OK 2: TIK
CocTaB HUBEIUPHBIX Pa0OT 10 NIepeiaue BHICOT: TEXHOJIOTHS MOJIEBBIX pa0dOT 110 1.1; TIK 1.2; TIK
MIPOJIOKECHHIO X0/1a TEXHUUECKOTO HUBEITUPOBAHUS; BIYHCIUTEIbHAS 00pab0TKa Pe3yIbTaTOR 1.3; IIK 1.4; TIK
HUBEJMPOBAHUS. 1.5; TIK 1.6; TIK
du3ryeckoe HUBEITUPOBAHKE - 0APOMETPUUECKOES, THAPOCTATHIECKOE, PAJHOIOKAIIMOHHOE. 5.2;1IK 5.3
KontponbsHas pabora.
CamocTosiTes1bHasi pa0d0Ta: BBIIIOJHEHUE JOMAIIHUX 3aJaHuid 110 pazaeny No 2.
IIpumMepHasi TeMAaTHKA BHEAYIUMTOPHOI CAMOCTOAATEILHOIH PadoThI: COO0IIEHU A
1. JIa3zepHbIE HUBENHPHL; L
2.HuBenupsel ¢ caMOyCTaHABIUBAOLICICS IMHUEW BU3UPOBAHHUS.
BrinonHeHue 10KiIana Ha TEMY:
1. CoBpeMeHHbIE ONITHYECKNUE HUBEITHUPHI.
Pa3znen 3. [loHsiTHE 0 reoge3HNIeCKNX CheMKaX. 14
Conep:xanue yueOHOro MaTepuasa 6 OK 1; OK 2; TIK
. Ha3nauenue u BUABI reoe3nueckux cbeMoK. OOIIHe CBEIEHNUS O INIAHOBBLIX U BBICOTHBIX 1.1; IIK 1.2; TIK
Tema 3.1. TeoqoanTHBIN X0,
TOCYJapCTBEHHBIX T€0AE3NUECKUE CETH. 3aKPEIUICHUE TOUECK T€0Ae3UUECKUX CeTel Ha 1.3; [IK 1.4; TIK
MecTHOCTH. Haxoxnenue momspHbIx koopauHat B 2D- u 3D npoctpanctse. CeTu crymieHus. 1.5; 11K 1.6; TIK
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TeogonuTHBIN X0 KaK HpOCTCﬁIHPIﬁ METOJ MMOCTPOCHUA ILTAHOBOM CETH JJIs1 BBIIIOJITHCHUA

2. | reo/Ie3nYecKuX CheMOK, BBIHOCA ITPOEKTa B HATYPY. BHUIBI TEOJOMMTHBIX X0A0B. CXeMbI
MPUBSI3KA K MTyHKTaM T'€0e3NIECKOil ceTH.
TeomonutHas chemMka. CyITHOCTh TEOJOIMTHBIX ChEMOK U MX HazHadeHue. [ [pubopsl,
WCTIONB3yEeMBbIE JIJISI TEOIOJIMTHBIX CheMOK. PaboThI, BHITTOHAEMBIE TIPH ITPOHU3BOICTBE

3. | TEOHONMUTHBIX ChbeMOK. MeTo bl CheMKH NoApoOHOoCTel cutyaruu. O0paboTKka pe3ysIbTaToB

TCOJOJUTHBIX CBEMOK.

5.2;IIK 5.3

Tema 3.2. Conep:xanue yueOHOro Marepuasa 4
Tonorpaduueckue CbeMKU 1. | Ilonstue o Tonorpadguyeckoii cheMKe U ee HazHayeHrne. ChbeMOYHOEe IUIaHOBOE 000CHOBAHUE. OK 1; OK 2; TIK
Hcronb30Banue TEOIOIUTHBIX XOI0B ChEMOYHOTO IIJJAHOBOIO 00OCHOBAHUSL. 1.1; IIK 1.2; IIK
1.3; IIK 1.4; [IK
2. | CymHOCTh TaXEOMETPUIECKUX ChEMOK U MX Ha3HaueHue. [[pubopsl, Hcrmonb3yeMbie st 1.5; TIK 1.6; TIK
TaxeoMeTPUIECKIX CheMOK. CheMKa CUTyanuu U penbeda MmecTHOCTH. KaMmepansHbie paboTHI. 5.2;1IK 5.3
[Tonatue o MeH3yIbHOM CheMKE. JJOCTOMHCTBA U HEAOCTATKH.
Tema 3.3 nxeHepHsbie Conep:xanue yueOHOro MaTepuaJia 2
U3BICKaHMA I CTPOUTENLCTBA | 1. | Bumbl v 3a71a9un MH)KEHEPHBIX M3BICKAaHUN. I3bICKaHMS TS TUIOIIAIHBIX COOPYKEHUH.
CoBpeMeHHbIE METO Il MH)KEHEPHBIX U3bICKaHMi. Vcronb30BaHne B KAYECTBE HCXOIHBIX
JaHHBIX JUI IOCTPOEHUS MOJIEIH 00JIaKO TOUYEK, ITOTYIEHHOE B XOJI€ JIa3E€PHOI0
CKaHHPOBAHHUSL.
CamocTrosiTeibHAsi padoTa: BHINOJIHEHHE JOKIAA0B MO pazaeay Ne 3
1.I'eonesnveckue paboThl BEIONIHEHHBIE bepenrom; 1
2.I'eone3nueckue pabOThI BHITIOJHEHHBIE OpaThsiMu JlanTeBbIMU;
3. [IpuMeHeHne UCKYCCTBEHHBIX CITYTHHKOB JIJISl T€0AC3MYCCKUX IIENIeH;
Pasnen 4.I'eone3suyeckne padoThl NPU BEPTUKAIBLHOI IJIAHMPOBKE YyUacTKa. 10
Tema 4.1 Iloarotoska Coaeprxanue y4e0HOro MaTepuaJia 4 OK 1; OK 2; TIK
Tonorpadu4ecKoi OCHOBBI IS 1.1; 11K 1.2; TIK
pa3paboTKH MpoeKTa 1. | loaroroBka Tomnorpadu4ecKoi OCHOBHI JUIsl pa3pabOTKH MPOEKTa BEPTHKAIBHON TUIAHUPOBKH 1.3; 11K 1.4; TIK
BEPTUKAIBHON INTAHUPOBKH y4acTKa METOZOM HUBEJIMPOBAHUS MIOBEPXHOCTH 110 KBaJpaTaM ¢ IpUMEHEHHE 1.5; TIK 1.6; TIK
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y4acTKa. MHHOBALIMOHHBIX TEXHOJIOTUH. 5.2;1IK 5.3
2. | [logroroBka Tomorpaduyeckoit ocHOBBI. OO0pabOTKa MOJIEBOI CXEMBI
HUBEJINPOBAHUS OBEPXHOCTH 110 KBaJpaTaM ¢ IIPIMEHEHHEM
npodeccuoHanbHOl KoMIbloTepHO# nmporpammbl KOMPAS 3D.
Tema 4.2 ['eonesnueckue Coaepsxanue yueOHOro MaTepuaJia
pacyeTsl MpU BEPTUKATBHOM 1. | l'eonesnueckne pacyeTsl PU BEPTUKAIBHON INTAHUPOBKE ydacTKa. OCHOBHBIE 331241
IUTAaHUPOBKE y4acTKa. reo/Ie3NUEeCKUX PaboT NpH BEPTUKAIbHON IIIAHUPOBKE IIJIOIIA/IOK.
2. | CocraBneHue MpoeKTa BePTUKATBHON TUIAHMPOBKH TUIOMIA/IKY C IPUMEHEHUEM
npodeccuoHanbHON KoMmbloTepHOH porpammel KOMPAS 3D.
CamocrosiTeibHAsI padoTa: BHITIOJHCHUE COOOIICHMI 10 pa3zaeny Ne 4:
1.Pa3Butue reone3un o IlerpoBckoro nepuona;
2.I'eone3ndeckue pabOTHI BEIIOJHEHHBIC EMenbsiHOM XabapoBbiM;
Pa3nea 5. [lonsiTue o reoge3nvyeckux padorax, NpM TPACCMPOBAHHUM COOPY KeHMIl TUHEIHOr0 THIA.
Tema 5.1 Conepxanue u Conep:xanue yueOHOro MaTepuaJa
TEXHOJIOTHSI BBIITOJIHEHHUS 1. KamepanbHoe TpaccupoBanue. TpaccupoBaHue 3a1aHHBIM yKJIOHOM. [lonieBoe
paboT 1o TpaccupoBaHMIO TpaccupoBanue. Pa3buBka nonepeunoro npoduist Tpaccsl. OnpeaeneHye yrioB HoBopoTa OK 1; OK 2; TIK
COOpY>KEHUH JINHEHHOTO THIIA o Tpacce. O3HaKOMIIeHHE ¢ IpUMeHeHneM onHodacToTHoro GPS npuemnnka SPECTRA 1.1; TIK 1.2; TIK
PRECISION EPOCH 10 u nporpaMmmsl, npegHa3HauYeHHON AJ1s1 00padoTKU 1 aHAIN3a 1.3; TIK 1.4; TIK
re0JIe3MYECKUX JIAHHBIX, TIOJTy4eHHBIX KaK ¢ TIOMOIIBIO crienuain3upoBanHoro GPS- 1.5; IIK 1.6; IIK
npuemuuka SPECTRA PRECISION EPOCH 10. 5.2:TIK 5.3
2. BoccTanoBienue 10poKHON Tpacchl U pa30uBKa KPUBBIX. Pa30nBKa 3eMIISTHOTO MOJIOTHA

noporu. Pa30ouBkam BepXHETo CTPOSHUS JOPOTH.

Tema 5.2 Conepxanue u
TEXHOJIOTHSI Pa30MBOYHBIX
paboT npu CTPOUTEIHCTBE
MOCTOBOTO TIEPEX0/Ia.

Conep:xanue yueOHOro MaTepuaJa

1.| ITocTpoerne MOCTOBOW Pa30MBOYHOI OCHOBEI. THIIOBBIE CXEMBI MOCTOBOM OITOPHON
CETH.
2.| Pa3buBouHbIe pabOTHI IPU BO3BEJCHWH OTIOP U MPOJIETHBIX CTPOCHUI MocTa. PazouBka

LIEHTPOB MOCTOBBIX OIOP NPSMOM YIJII0BOM 3aCEUKOM.

KoncyabTanun
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IIpome:kyTouHas aTTecTanus - IK3aMeH

HToro

124
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3. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI JTUCHUITJINHBI.

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHNYECKOMY 00eCIe4YeHH 0.

VYyebnas naboparopusi «l'eome3usi» OcCHaleHa B COOTBETCTBUM C M. 6.1.2.1 oOpa3oBaTenbHOM
nporpaMmbel 1o crnenuanbHocTH 21.02.19 3emneycTpoiicTBo: pabodee MecTO MpernoiaBaTels;
paboune Mecta OO0yYarOIIUXCS; MYJIbTUMEIUWHBIA KOMIUIEKC (KOMIIBIOTEP C JIMIEH3MOHHBIM
OPOTPAaMMHBIM ~ 00€CIIEYeHHEM, TPOEKTOp, HWHTEPAKTHBHAS JIOCKAa, TEJIEBH30p, MPHHTED,
AKyCTMUECKHE KOJIOHKH); OCCIIWJIOTHBIM JIeTaTeNbHBIA anmapaT (KOMIUIEKC —YyJIaleHHOTO
monuTopunra) SuperCam-S250F, ciekrpopaanomerp MC-12, tpybokabeneuckarens CAT,
KYpBUMETpP MEXaHHMUYECKHH, nuHelika reonesmueckas JIBJI, Oycconb, miaHUMeTp 3JIEKTPOHHBIN
PLANIX, yueOHble wmakerbl «leome3wdyeckuidi MyHKT», «Penbed MECTHOCTH», KOMIUICKT
reoje3nveckux TtornomarepranoB: KoMmiuiekT GPS-npuemnukoB 4600LS, xommiexkt GPS-
npuemHukoB Sokkia Strarus, kommiuekt GPS-npuemnnkoB Trimble M3, kontpomiep FSC N560,
taxeomerp Trimble M3, Taxeomerp SET610, Taxeomerp amekTpoHHBIH 2TA, TEOJOIUT ONTHUKO-
Mmexanndeckuii 3T2KII, TeomonuT ontuko-mMexanudeckuii 3T5, TEOMOIUT ONTUKO-MEXaHUYCCKUM
4T30I1, Teogonut onTHKOIEKTpOHHBIH TT-5, HUBenmup mudposoit DiNi 0.7, HEUBenHp Na3epHBINA
GEO-FENNEL FL400 HA-G, wnuemup ontuko-mexanmdeckuii Sokkia C410, nHuBenup
ontukomexannueckuii 2H-10JI, HuBenup onTuko-MexaHudeckuil 3H, mTaTuB aatOMUHHEBBIM,
LITaTUB JAEpEBsIHHBIN, pelika S4-4E, pelika nepeBsunas PI'-3, orpaxarenb npu3MeHHbIH, BeXa.
JIunensuonnoe nporpammuoe obecrneuenue: 1) «P7-Oduc» [Ipenocrapienne HEUCKIIOUUTETbHBIX
npaB Ha nporpammuoe obecneuenue «P7-Oducy. Jlunensuatr — OO0 «Conspuc TexHOTOTKHUCH, T.
Capatos.; noroop Ne 1[3-1K-033 ot 21.12.2022 r. Cpok neiictBus norosopa: ¢ 01.01.2023 r.
Jlunensuss Ha 3 TOAAa C IPaBOM IOCIEAYIOLIErO OECCPOUYHOrO MCIONb30BAHMS, IS
00pa30BaTeNbHbIX YUPEKICHUI.

2) Kaspersky Endpoint Security (anTHBHpYyCcHOE mporpammuoe obecneuenue). Jlunensuar — OO0
«Consipuc Texnonoxucy, r. Caparos. CyOaunen3nonHsii qorosop Ne 6-1128/2023/KCII-107 ot
11.12.2023 r. Cpoxk neticteus gorosopa: 01.01.2024—31.12.2024 r.

3.2 UndopmannonHoe odecrieyeHne 00y4eHust

Jns peanmuzanuu mporpamMmbl OuOIMOTEeYHBIH (OHI 00pa3oBaTENbHOM OpPraHU3aIMH HMEET
NeYaTHble W/WIM DJEKTPOHHbIE 00pa3oBaTeNbHbIE M HH(OPMALMOHHBIE pPECYpChl  JUIS
MCIIOJIb30BaHuUs B 00pa30BaTeIbHOM IpOLIEcCe.

3.2.1 OcHoBHasi JIMTEPaTYpa

1. 3axapoB, M. C. Kaprorpaduueckuii meTon u TreonMH(POPMAIIMOHHBIE CHUCTEMBI B
MHXEHEepHOU reosioruu : yuebHoe nocoodue ans crno / M. C. 3axapos, A. I'. Ko63eB. — Cankr-
[MerepOypr : Jlanp, 2021. — 116 ¢. — ISBN 978-5-8114-6701-3. — Tekcr : 3yieKTpOHHBIH //
Jlanb : snekTpoHHO-OMONMoTeunas cuctema. — URL: https://e.lanbook.com/book/151681—
Pexxum noctyna: 11t aBTOpU3. MOJIH30BATEICH.

2. ConoBbeB, A. H. OcuoBsl reoae3un u tonorpaduu / A. H. ConoBbeB. — 3-¢ u3J., cTep.
— Camnkrt-IlerepOypr : Jlanp, 2022. — 240 c. — ISBN 978-5-507-44730-5. — TekcT :
AIIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OUOINOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/238823— Pexxum gocTyrma: js aBTOPHU3. MOJIb30BATEIIEH.

3.2.2. JlonoJIHMTEIbLHAS JIUTEpaTypa:
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https://e.lanbook.com/book/151681
https://e.lanbook.com/book/238823

1. sesixos, b. H. 'eone3us : yueOnuk / b. H. IpsikoB. — 3-¢ u3n., ucnp. — Cankr-IlerepOypr :
Jlanb, 2022. — 416 c. — ISBN 978-5-8114-9235-0. — Texkcr : anextpoHHsiii // Jlaup :
anekTpoHHO-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/189342

2. T'eone3us ¢ OCHOBaMHM 3eMJICYCTpPOICTBA : yueOHoe mocodue / cocraputenn H. B. Epmonaesa,
A. H. AnekcanapoBa. — noc. KapaBaeso : KI'CXA, 2023 — Yacrtb 1 : ['eonesus — 2023. —
84 c.— Tekcr : snexktponHslii // Jlanp : snexTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/416780 — Pesxxum gocTyna: s aBTOPH3. MOJIb30BATEICH.

3. bymenkoB, H. A. Kypc wumxenepHour reome3un : yueOnuk / H.A. Bynenkos, IL.A.
Hexopomikos, O.I'. Illekosa ; mox o6m1. pen. mpod. H.A. bynenkoBa. — 3-e usn., nepepad. u
non. — Mocksa : ®OPYM : UHOPA-M, 2024. — 244 c. — (Beicuiee obpazoBaHue). —
DOI 10.12737/1085322. - ISBN 978-5-00091-732-9. - Tekcrt : snekrponnsii. - URL:
https://znanium.ru/catalog/product/1085322 — Pexum AOCTYIIA: IO MOAIMKCKE.

4. Muxaiinos, A. 0. nxkeHepHas reojie3ns B BONMPOcax W OTBETax : yuyeOHoe nmocodue / A. HO.
Muxaiinos. - 2-¢ usza. - Mocksa ; Bonorna : Uadpa-Uuxenepus, 2023. - 200 c. - ISBN 978-
5-9729-1329-9. - Tekcr : anextponHsiit. - URL: https://znanium.ru/catalog/product/2093445 —
Pexxum noctymna: mo noamucke.

5. Xomopos, C.H. T'eone3us - 3To o4eHb npocTo. BeeaeHne B cieuanbHOCTb. [DIEKTPOHHBIN
pecypc] / C.H. Xomopos. - 2-¢ u3n. - Mocksa : Madpa-Umxenepus, 2015.- 176 c. - ISBN
978-5-9729-0063-3. - Tekcr: AICKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/519970 — Pexxum mocTyma: mo moJImicKe.

3.2.3. UuTepHeT-pecypchbl:
1. DnexTpoHHO-OMbNIMOTEeYHas cucteMa «Jlauby. (Pexxum noctyma): URL: https://e.lanbook.com/

2.05ekTpoHHO-O0nOMoTeuHast cuctema «3Hannym». (Pexxum nocryma): URL: https://znanium.com/
3.Hayunas anekrponnast oubimoreka «eLibraryy». (Pexxum moctymna): URL: https://elibrary.ru/

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHHUSI YYEBHOM
T CHUTIIMHBI

KOHTpOHB U OHCHKa PE3YyJIbTATOB OCBOCHHUA AUCHUIUIMHBI OCYIICCTBIIACTCSA HNPCIIOAABATCIIEM B
nponecce MpoOBCACHUA IMPAKTUYCCKUX 3aHATHH U J'Ia60paTOpHBIX pa60T, TECTUPOBAHUS, a TAKIKC
BBITIOJTHCHU A O6y‘IaIOH_II/IMI/IC$I HHAWBUIYAJIBbHBIX 3aﬂaHHﬁ, ITPOCKTOB, HCCIIeI0BAHUIM.

Pe3yabTarbl 00yyeHus: (0CBOEHHbIE YMEHUs, ®opMbI U METOAbI KOHTPOJISI M OLIEHKHU
YCBOEHHBIE 3HAHNSA) pe3yJbTaToOB 00y4eHHusl
3naHus TectupoBanue, OLICHKA IPAKTUYECKUX U

71ab0paTOPHBIX padOT, KOHTPOIHHON PaOOTHI,
MPE3CHTALINH, IOKJIaJI0B, COOOIIEHUH, FIK3aMEH;

OCHOBHBIE MOHATHS U TEPMUHBI, HCIIOJIb3YEMBIC B TectupoBanue, OlleHKa NPAKTHYECKUX U
Te0JIE3NN; nabopaTopHBIX padoT, KOHTPOJILHOM PadoTHL,
MIPE3eHTAaINN, JOKIIA0B, COOOIIEHUH, IK3aMEH

Ha3HAYCHHE OTOPHBIX T€0/IC3HUECKUX CETEH; TectupoBanue, OllEHKA TPAKTUIECKHUX U
Ja00paTOPHEIX PaboT, KOHTPOJIBHON PabOTHI,
MIPE3eHTAaINN, JOKIIA0B, COOOIIEHUH, IK3aMEH

MaCIHTa6BI, YCJIOBHBIC Tonorpaq)nqecxne 3HaKH, TCCTI/IpOBaHI/IC, OIICHKA MPAKTUYCCKUX U

TOYHOCTH MacITada; 1ab0opaTOpHBIX paboT, KOHTPOIHHON PabOTHI,
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MIPE3CHTAINH, JOKIIA0B, COOOIIEHNH, IK3aMEH

CUCTCMY IIJIOCKUX MPAMOYTOJIBHBIX KOOPAWHAT,

TectupoBanue, OlleHKa TPAKTUICCKUX U
Ja0opaTOPHBIX PabOT, KOHTPOJIBHON PabOTHI,
Mpe3eHTalrH, JOKIaI0B, COOOIICHHUH, IK3aMeH

npuOOpbl U WHCTPYMEHTH Ui M3MEPEHUH: JIMHU

YTJIOB U OTIPE/IETICHUS MTPEBBIIIICHAN;

TectupoBaHue, OllEHKA MPAKTUICCKUX U
JabopaTOPHBIX PaboT, KOHTPOJIBHON PabOTHI,
Npe3eHTalrH, JOKIa10B, COOOIICHHUH, IK3aMEH

HpI/I60pI>I 1 MHCTPYMCHTBLI JJIs1 BBIHECCCHUS PACCTOSAHY

1 KOOPJIWHAT

TectupoBanue, OlleHKa TPAKTUICCKUX U
JabopaTOPHBIX PaboT, KOHTPOJIBHON PabOTHI,
Mpe3eHTalr i, JOKIaI0B, COOOIICHUH, IK3aMeH

BHIIBI T€OIC3NICCKUX M3MEPCHHMA

TectupoBaHue, OIIEHKA MPAKTHICCKUX U
Ja0opaTOPHBIX PabOT, KOHTPOJIBHON PabOTHI,
Mpe3eHTalrH, JOKIaI0B, COOOIICHUH, IK3aMEH

Ymenus

TectupoBanwme, OIleHKA MIPAKTHICCKUX U
J1a00PaTOPHBIX padOT, KOHTPOJIBHOH PaOOTHI,
MPE3CHTALINHI, IOKJIaJI0B, COOOIIECHUH, IK3aMEH;

YUTaTb CUTyallu! Ha IJIaHaX U KapTax;

TectupoBanue, OlleHKa TPAKTUIECKUX 1
J1a00PaTOPHBIX padOT, KOHTPOJIBHON PaOOTHI,
MPE3CHTALINH, TIOKJIaI0B, COOOIIECHUH, IK3aMEH

pemIaTs 3a7a91 Ha MacIITa0bl

TectupoBanue, OlleHKa TPAKTUIECKUX 1
J1a00PaTOPHBIX pabOT, KOHTPOJIBHON PaOOTHI,
Mpe3eHTanH, TIOKJIa0B, COOOIIEHHUH, IK3aMEH

M0JIb30BATHCSI IPUOOPaMU U HHCTPYMEHTAaMH,

HCIIOJIb3YEMBIMU ITPU U3MEPCHUU HHHHﬁ, YTJIOB U

OTMCTOK TOYCK,

TectupoBanue, OlleHKa TPAKTUIECKUX 1
J1a00PaTOPHBIX padOT, KOHTPOJIBHON PaOOTHI,
Mpe3eHTanH, TIOKJIa0B, COOOIIEHHUH, IK3aMEH

pelarh npsMyIo U 00paTHYIO [€0€3UIECKYIO 3a1a4)

TectupoBanue, OlleHKa TPAKTUIECKUX 1
J1a00PaTOPHBIX padOT, KOHTPOJIBHON PaOOTHI,
Mpe3eHTanH, TIOKJIa0B, COOOIIEHUH, IK3aMEH
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