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I'ox nadopa - 2018

METOAUYECKHUE YKA3ZAHUA I OBYYAIOIIUXCSA ITO OCBOEHUIO

JUCHHUIIJIIMHBI MO YJIS)
1. | Kadenpa I'opHoro nena, Hayk 0 3eMiie U MPUPOT000YCTPOKCTBA
2. | CrrenajibHOCTH 21.05.04 T'opHoe aeno
3. | Cnenmanuzanus Ne2 IlonzemHast pa3paboTKa pyJHBIX MECTOPOXKIECHUMN
4, | MucrurmHa (MOTYJIb) T'eonesus
5. | ®opma 0OydeHUs OYHas
6. | 'ox Habopa 2018

2. IlepevyeHb KOMNETEHIUI

- BIAJCHUEC METOJAMU aHajK3a, 3HAHUEM 3aKOHOMEPHOCTEH MOBEACHHS U YIIPABICHHUS
CBOMCTBaMH TOPHBIX IOPOJ M COCTOSIHUEM MacCHBa B IIpolieccax J0ObIYM U TepepadOTKU
TBEPIBIX MOJIE3HBIX HMCKOMACMBIX, & TAKXKE IPH CTPOUTEIBCTBE M IKCIUTyaTal[MU ITOJ3EMHBIX
coopyxenuii (OITK-9);

- yYMEHHE OIpEACNATh MPOCTPAHCTBEHHO-TCOMETPHUYCCKUE IOJIOXKEHHS OOBEKTOB,
OCYIIECTBIISATh HEOOXOIMMBIC T'€0JIe3NUSCKHe M MapKIIeHIepCKue M3MEpeHus, 00padbaThiBaTh U
UHTEpPIpeTHpOBaTh ux pe3yiabrarsl (ITK-7).




3. KpnTepnn M MMOKAa3aTeJId OlleHNBAHUS KOMIIeTEHIINII Ha PA3JTUYHBIX 3Tanax ux (l)OpMPIpOBaHI/Iﬂ

Irtan ¢popMHpPOBaAHHUS Dopmupyemas KpuTepuu n nokasaresu oneHHBaHUs KOMIeTeHIMit DopMBI KOHTPOJIS
KOMIeTeHINH (pa3/esbl, TeMbI KOMIIeTOHIISE 3HaTh: Ymers: Buanern: c¢(hopMHPOBAHHOCTH
JUCHUTITUHBI) KOMIIeTeHI Ui
1. Beenenue. Ilpenmer u 3amaun OIIK-9, TIK-7 coJiepaKaHue, peaMeT U 3a1a4u UCIIOJNIb30BATh U IPUMEHATh  (CIIyTHUKOBBIMU TexHonorusiMu | [Ipaktuueckas padora.
Kypca. Kypca.lcTtopudeckue cBeIeHUS METOAUKY [MO3UIIMOHUPOBAHUS U YcTHBIM onpoc Ha
0 Pa3BUTHUU Ie0Je3UH. (hoTorpaMMeTpUUECKUX ITUCTaHIIMOHHOT O MOHMMaHHE TEPMUHOB.
Kaptorpado-reonezmaeckoe U3MEpeHUil. BouanpoBanui. Criocodamu
obecrmeyeHne TeoIoro- MaTeMaTHIeCcKoi 00paboTKH
Te0/Ie3NIECKUX HCCIIEeOBaHUH. [PE3yJIbTATOB U3MEPEHUH.
2. INowsaTHE O hopMe U pazMepax OIIK-9, IIK-7 dbopmy U pazMepsl 3eMIITH. rpaduueckn n300paxaThb OCHOBHBIMH
3emutn. CoBpeMeHHBIE BO33pEHNUA Ha 3€MHYIO TIOBEPXHOCTb. XapaKTepPUCTUKAMH  3E€MHOU
¢bopmy u ¢purypy 3emun. Uto [IpumensTs B cBoeii paboTe | moBepxHOCTH. [IpHHIMTAMH
TaKoe Teou ], JJIUIICOU, MaTeMaTH4YecKue MOJeIu n300pakeHus 3eMHOH
pedepenu-amuncoun. OCHOBBI 3emnu. B wactHOCTH, MOBEPXHOCTHU Ha
Teopud purypst 3emin. O sannuncoun KpacoBckoro — | miockocTu.
BJIMSIHUM KPUBU3HBI 3€MJIM Ha N3oToBa. PaccuuthiBaTh
TOPU30HTAJbHBIEC PACCTOSIHUSA U | CTENEHb CHKaTHUSA
BBICOTHI TOUEK MECTHOCTH. 3JUTHIICOUA.
3. CucreMbl KOOpJIUHAT U BBICOT, OIIK-9, TIK-7 CHCTEMBI KOOPJINHAT, MCIIOJIb30BaTh METOIBI OIEHKH | CIIOcCOOaMu Pemenue 3a1a4y Ha
UCIIOJIb3yEMBIE B T€OJIC3HH. HICTIOJB3yEMbIE B T€O/IC3HH; KOJIMYEeCcTBAa U KauecTBa WHCTPYMEHTAIBHOTO MPAaKTHYECKNX 3aHATHIX
OCHOBHBIE TPEGOBAHNS K BaracoB MECTOPOXKICHUH N3MEpeHNs! IMHUH,
COCTABJICHHIO KAPTOrPAPHISCKOro MOJIE3HBIX NCKOMAEMBIX C TOPU30HTAIBHBIX U
MOMOIIIBIO T€0/IE3HH. BEPTHKAJIbHBIX YTJIOB,
Matepuana, yribl MIPEBBIICHUH.
OpPHEHTUPOBAHHUS, HCIIOIB3yEMbIe
B T€0JIE31H;
OIIK-9, IIK-7 CIIOCOOBI MaTeMaTHYECKOM Co3znaBate, UNTATh U criocobamu pasrpadku KapT u
4 Tinam u xapra. Macurra6hi o6pa60TI<1/£ Pe3yJ‘ILTaTOB MOHUMAaTh Tonorpaduieckue | myanos. OmBITOM
kapt u manos. Pasrpadra HU3MEPEHUN; OCHOBHBIE cnoc06m. TIAHBI, KAPThl M U3BICKATh U3 | ¢ rapnenns HEOOXOMMMBIX
HOMEHKIATYPa KApT U IIAHOB, CbEMKH 0OBEKTOB Ha MECTHOCTH; HHX BCIO HEOOXOIMMYIO KADT ¥ IVAHOB PAXTHIHOTO
BHIBI OCHOBHBIX I'€0JIe3NUECKUX HHPOPMAILIHIO.
pabot. HoMeHKknaTypy Kapr. maciraa.
5. OpueHTHpoBaHHE IUHUN Ha OIIK-9, TIK-7 CHCTEMBbI KOOPJIUHAT, Pa3pabaTsiBaTh POEKTHI, reoaesndecknmu npudopamu | Ilpaktudgeckas paboTa.
KaprTeé ¥ Ha  MECTHOCTH. HCTIONb3yeMBbIe B Teoie3ur. Buapl | cpencTBa M METOIBI U IpyruMu Kontpomnpnas pabora Ne 1.
VcTuHHbIC, TUPEKIIMOHHBIE YIJIbI, OCHOBHBIX T€0/Ie3N4YeCKHUX PaboT. | BBIOJHEHHUS HATYPHBIX MIPUHAATICKHOCTAMHE IS
MarHUTHBIE A3UMYTHL, PYMOBI Kak obpamratses ¢ HaOJIIOIEHU, pEKOMEHJAIIMK | BEICHUS MOJIEBBIX paloT.
HanpasyieHud. MX cBs3b MeEXIy reoe3nYeCKIMH IPHOOpaMHu. 10 UX IPUMEHEHMUIO, Cnoco0aMu ocTpoeHus
co0oii. V3mepsiTh TOpU30OHTAJIBHBIE, 00paboTKe ¥ MHTEPIPETALlMM | IIAHOB M Ipoduei




BEPTHKAJILHBIC YIJIBI U
PacCTOSHHS C TIOMOLIBI0
JalbHOMepa.

pe3ynbTaToB. BeIHOCUTH
MPOEKTHBIE JAHHBIE B HATYPY.

MCCTHOCTH.

6. CBezieHUs U3 TEOpUH OIIK-9, TIK-7 MOrPEIIHOCTH U3MEPEHUH, UX OINpeNeNATh NOIPEIIHOCTH B MareMaTuueckoil 00paboTkoii | Pemenue 3ama4 Ha
HOTPEMIHOCTEN MPUMEHUTEIBHO K BHJIBI M KJIaCCU(PUKAIIHIO. M3MEPEHUSIX ¥ BBIYHCICHUAX. | PE3YNbTaToB Tomorpado- MPAKTUYECKUX 3aHATUIX
Te0e3NYECKUM U3MEPEHUSIM. CBoiicTBa Ciry9aifHBIX OneHnBaTh TOYHOCTD reoAe3HYECKNX U3MEPEHH.

MOTPEIHOCTEN U KPUTEPUH UX pe3yabTaTOB U3MEPEHMUII. MeTonamu BEIYUCIIEHUS

OIIeHKH. 3aKOH HOPMaJIbHOTO Pasnnuate paBHOTOUHBIE (B | CpegHEN KBaIpaTHIECKOH,

pacnpeneNeHns CIay4aiHbIX OJHOPOJIHBIX yCIOBHAX) U OTHOCUTEIIBHOU H

norpemnocteil. [Tpu kakux HEpPaBHOTOYHBIE npeaeabHoOn

YCIIOBUSX U3MEPEHUI nsMepeHus. PaccunrsiBaTh norpemHocTed. Meronamu

pe3yIbTaThl CYUTAIOTCS Beca U3MepeHuil, olriee OIIEHKH KOJIMYECTBa U

HEpPaBHOTOYHBIMH. apupMeTHIeCKoe CpeiHee Ka4yecTBa 3aacoB IOJIE3HBIX

UJI BECOBOE CpeJHEe. KOMIIOHEHTOB.

7. IlnaHoBas reone3ndeckas OIIK-9, IIK-7 CIOCOOBI MHCTPYMEHTAIILHOTO OTpeneNaTh MOKa3aTeNnn IIpUeMaMH | HaBBIKAMU [MpakTuyeckas pabora.
OCHOBA CEMOYHBIX paboT. HU3MEPEHUs JINHUH, MOJTHOTHI M KaYecTBa paboThl Ha COBPEMEHHBIX I'pynnoBas auckyccus

TOPU30HTAIBHBIX U BEPTUKAIBHBIX | M3BICUYEHUS MOJIE3HBIX JNIEKTPOHHBIX T€0AE3HIECKUX

YIJIOB U NPEBBILICHUH; KaK HCKOTIAEMBIX IPU npudopax, criocobamu

MIPOBOJUTCSA CTyILIEHHE palroOHaIbHOM OLICHKHU M y4Y€Ta 3aracoB

TlNocynapcTBeHHOM reofe3ndecKol | UCIOIb30BAHUU HEP. MUHEPAIILHOTO CBIPbSL.

CETH.

OCHOBHBIE CIIOCOOBI ChEMKH HU3MEPATh TOPU3OHTAJIBHEIE, OCHOBHBIMH CIIOCOOaMHU [MpakTnyeckas pabora.
8. Tlpou3BoACTBO YIVIOBBIX H OIIK-9, IIK-7 00BEKTOB HA MECTHOCTH. BEPTHKAIbHbBIE YIJIBI U ChEMKH 00BEKTOB Ha Kontpomnpras padorta Ne 2
JIMHEHHBIX HN3MEepeHuit Ha Cnoco0bl MaTeMaTH4ecKon JTAIbHOMEPHBIE PACCTOSHHUS; MECTHOCTH; BHJIbI OCHOBHBIX
MECTHOCTH. 00paboTKH pe3yabTaToB MPOU3BOUTH BHIHOC MPOEKTA | T€0AE3UUECKHX padoT.

U3MEPEHMUII. B HaTypy.
9. BeicoTHas  reone3uUecKas OCHOBHBIE ITPHOOPHI M CIIOCOOBI BBIYHCIIATh BICOTHBIE nprueMaMu paboThl Ha IIpaxTrueckas pabora.
OCHOBa ChEMOYHBIX padoT. OIIK-9, TIK-7 BEJICHUS BBICOTHON CHEMKH. OTMETKH MUKETOB U APYTUX uuBenupe. Criocodamu KonTponbnas paborta Ne 3

Jlenenvie ypoBeHHON OBEPXHOCTH | TOUYEK MECTHOCTU U BBIHOCUTH | MaTeMaTHUECKOH 00paboTKu

Ha UCXOIHYIO M YCIOBHYIO. UX Ha ToToTpaduIecKue pe3yipTaToB Tomorpado-

AOGCoIIOTHBIE, YCIOBHBIE U IUTaHBI U KapThl. reoe3NYECKUX U3MEPEHHH.

OTHOCHUTEIIbHBIE BBICOTHL. OcCymiecTBAATh BEIHOCKY IIporpamMmamMu 1 DpUHIUIIAMU

MPOEKTHBIX JaHHBIX B HATYPY. |HOCTPOEHUS TOCYAAPCTBEHHON
reoe3MYeCKOl CEeTH.

10. Tomnorpaduueckue cbeMKH OIIK-9, TIK-7 KaK IIPOBOJUTCS CO37aBaTh OIIOPHBIE U OIIBITOM YTCHHUS U [MpakTnyeckas pabora.

MCCTHOCTH.

tonorpaduueckas cpémka. Kak
CO3JaI0TCs Tomorpadudaeckue
YEePTEXKHU C TOMOIIBIO
KOMIIBIOTEPHBIX TEXHOJIOTHM.
OcHoOBHBIE TpeOOBaHUS K

CbEMOYHBIE MapKIIeHepcKue
CETHU Ha 36MHOM IIOBEPXHOCTH
1 B TOPHBIX BBIpabOTKax.
W3mepsTh TOpHU30HTANBHBIE U
BEPTHUKAIBHBIC YTIIBI HA

COCTaBJICHHUS HEOOXOAMMBIX
[UTAHOB M KapT Pa3IUYHOTO
maciraba. Cocobamu
MTOCTPOSHUS IpodIIeii u
Tpacc TOpOT Ha MECTHOCTH, a

Jloxnan ¢ npeseHTanuen




COCTaBJICHHIO KapTOrpapuuecKux
MaTepHaoB.

MECTHOCTHU M PACCTOSIHUSI C
[IOMOILIBIO JIEHT U
JIATbHOMEPOB.

TaK)ke TPAHCIIOPTHBIX ITyTEH B
Kapbepax.

11. Aspo- U KOCMHYECKHE OIIK-9, IIK-7 TEXHUYECKHE CPELICTBA YCTpaHATh PA3JINYHbIC BUABl | COBPEMEHHBIMHU [IpakTnaeckas padora.
METOBI HCCIIEIOBAaHUS a3po(OTOCHEMKH IS Leseit WCKaKCHUH U 3HATh CIOCOOBI | 3JIEKTPOHHBIMHU Pedepar
HIPUPOIHOH Cpebl. kaprorpadupoBanus. O ux ycrpaneHus. Onpeiensirs | reoJe3sndeckuMu npudopamu,
(oTorpaMMeTpHYECKO MPEBBIICHHS TI0 CTEpeonape | MeToJaMu adpodOoTOCHEMKH 1
BO3/YIIHOM U CIIyTHUKOBOH A’POCHUMKOB. CIIyTHHKOBOM reoie3uu.
ChEMKaX.
12.GPS/TJIOHACC-TexHom0ruu. OIIK-9, TIK-7 U3MEPEHUsl, BHITIOJIHIEMbIE BBOJIUTH MOMPABKH 32 cocobamu [IpakTuueckas pabora.

CITyTHUKOBBIMH TIPHEMHUKAMH.
Kunemaruky «B nonere» (OTF) u
B peansHoM Bpemenu (RTK).

BpalieHue 3eMiiu, 3a BIUSHUE
HOHOC(EPHI U BIUSIHHAE
OTPa)XCHHBIX CUTHAJIOB, 32
3allyMJICHUE CUTHATIA.

TpaHcOopMHUPOBAHUS U
mpeoOpa3oBaHust KOOPIMHAT U3
cucremer GPS/TJIOHACC B

cuctembl CK-42 u CK-65.

I'pynnosas quckyccust




4. Kputepuu U mIKAaJbl OLlEeHUBAHUS

4.1 YcTHBI ONPOC HA NOHUMAHHE TEPMHHOB

IIporieHT mpaBUIBHBIX OTBETOB o 50 51-60 61-80 81-90 91-100

KonnuecTBO O0AJIOB 3a OTBETHI 0 2 3 4 5

4.2 JlokJyiaj ¢ mpe3eHTanuen

banbl XapakTepuCTHKH BbICTYIIEHUSI00YYaK01Eerocs
— CTYJCHT TITyOOKO M BCECTOPOHHE YCBOMII IIPOOIIEMY;
— YBEPEHHO, JIOTUYHO, TTOCJICI0OBATEIIBHO U TPAMOTHO €0 U3JIaraer;
— ONUpasiCh Ha 3HAHWS OCHOBHOMW W JIONOJHUTEILHOHN JTUTEPATypPhl, TECHO
10 MPUBSA3BIBACT  YCBOCHHBIC HAy4YHbIC IOJOXKEHUS C  MPAKTHYCCKOM
JIEATEIIbHOCThIO;
— yMesio 000CHOBBIBACT M apPTYMEHTHPYET BBIJIBUTaeMbIC UM UJICH,
— JIeJaeT BBIBOJIBI U 0000IIECHHMS;
— CBOOOJHO BJIaJICET MOHATUIMHU
— CTYJCHT TBEPJO YCBOWJ TEMY, TPaMOTHO U IO CYIIECTBY HM3JIaracr ee,
OIUPAsCh HAa 3HAHUSI OCHOBHOM JIUTEPATYPHI,
— HE JOIyCKaeT CYIICCTBCHHBIX HETOUHOCTEH;
5 — YBSI3bIBAET YCBOCHHBIC 3HAHUS C IPAKTUYECKOH JIEATEILHOCTHIO;
— apryMEHTHPYET Hay4HBIC ITOJOXKCHHS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAACET CUCTEMOM OCHOBHBIX MOHSITHM
— TeMa PacKphITa HEIOCTATOYHO YETKO M MOJHO, TO €CTh CTYJCHT OCBOMII
mpoOyieMy, IO CYIIECTBY H3JIaracT €€, ONHpascCh Ha 3HAHHS TOJIBKO
OCHOBHOM JIUTEpaTypHI,
3 — JIOIYCKAaeT HECYIICCTBCHHBIE ONTMOKN H HETOYHOCTH; }
— WCIHBITHIBACT 3aTPYAHCHUS B IPAKTHUECKOM IPUMEHEHUN 3HAHMIA;
— ¢1a00 apryMeHTUPYET HAYYIHBIC TOJIOKCHUS;
— 3arpyaHsercs B GOpMyIUPOBAaHUH BBIBOJIOB U 00OOIICHMIA;
— YaCTHUYHO BJIAJICET CUCTEMOM IMOHATUIH
— CTYJIEHT He YCBOWJI 3HAYUTEIHHOM YacTH MPOOJIEMBI;
— JIOIYCKaeT CYNICCTBCHHBIE OITMOKN M HETOYHOCTH MIPH PACCMOTPECHUU
ee;
0 — HCIBITBIBAET TPYTHOCTH B MTPAKTUICCKOM TPUMEHEHUHN 3HAHUN;

— HE MOET apryMEHTHUPOBAaTh HAyYHBIE MOJOKECHHUS;
— He GOpMYJIHPYET BHIBOJOB U 00OOIIECHUH;
— HE BJIaJIEeT MOHATUHWHBIM anmnapaToM

4.3 Pernenne 3axau
5 0amioB BBICTABISIETCS, €CJIM CTYJAEHT pEIIMJI BCE PEKOMEHJIOBAaHHBIE 3aJlayH,

apryMEHTHPOBAaB WX, C 00sA3aTeIbHOW CCBHUIKOM Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIH IO
COJIEPKAHUIO ITO HEOOXOIUMO).

4 Gaia BBICTABJISETCS, €CIIH CT JCHT BBIIIOJIHUII HC MCHEC 90% CKOMCHIOBAHHBIX 3aJaa4
5 3

apryMEeHTHPOBaB HX, C 005A3aTeIbHOW CCBHUIKOM Ha COOTBETCTBYIOLIME HOPMATHBBI (€CIH IO
COZIEP’KaHUIO ITO HEOOXOUMO).

3 Oayiia BBICTABIISIETCS, €CJIM CTYJICHT BBITOJHMI He MeHee 80% peKOMEHI0BaHHBIX 3ajad,

apryMEHTHUPOBAB HX, C 00SA3aTE€IbHOW CCBHIJIKOM Ha COOTBETCTBYIOIUE HOPMATHUBHI (€CIU TIO
COJIEPKAHUIO ITO HEOOXOIUMO).

2 Oana BBICTABJIACTCA, €CJIN CTYACHT BBIIIOJIHUII HC MCHEC 70% PCKOMCHAOBAHHLBIX 3aJa4,

apryMEeHTHPOBaB HX, C 005f3aTeIbHOW CCBHUIKOM Ha COOTBETCTBYIOLIME HOPMATHBBI (E€CIH IO
COZIEP’KaHUIO ITO HEOOXOUMO).




1 Gann BBICTABISIETCS, €CITH CTYICHT BBIMOTHII He MeHee 60% peKOMeHJOBaHHBIX 3a/1a4.
0 GamtoB - eciu CTYACHT BHIMOJHUI MeHee 50% pekoMeHI0BaHHBIX 3a/1a4.

4.4 Pedpepar

Banabl

XapakTepuCTHKH 0TBETA CTY/IeHTa

10

- CTYJIEHT TJIyOOKO ¥ BCECTOPOHHE YCBOMII IPOOIIEMY;

- ommWpasch Ha 3HAHUS OCHOBHOH W JIOTIOJHHUTENBHOW JIUTEPATYphbl, TECHO
NPUBS3BIBAET YCBOCHHBIC HAYYHBIE MTOJIOKECHUS C MPAKTUUECKON ACATENLHOCTBIO;

- yMeno 00OCHOBBIBAET U apTYMEHTHPYET BBIBUTAEMBIE UM UJICH;

- IeJiaeT BBIBOALI M 00001IEHNS;

- CBOOOJTHO BJIQICET MOHSTHUSIMH.

- CTYJICHT TBEPJO YCBOWJ T€MY, TPAMOTHO W IO CYIIECTBY M3JIaraeT e, OIMUpasch
Ha 3HAHWS OCHOBHOM JTUTEPaTyPHI;

- HE JIONYCKaeT CYIIeCTBEHHBIX HETOYHOCTEIH;

- YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYCCKOH JIEATEIIEHOCTHIO;

- apTyMEHTUPYET HayJHbIE ITOJI0KEHHUS,

- IeJiaeT BBIBOALI M 00001IEHNS;

- BJIaJIeCT CUCTEMOI OCHOBHBIX ITOHSATHI.

- TeMa pacKpbITa HEIOCTAaTOYHO YETKO W IOJIHO, TO €CTh CTYIACHT OCBOWII
npobjeMy, MO CyLIECTBY H3JaraeT €e, ONUpAasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEPATyPBHI;

- IOMYCKAeT HECYIIECTBEHHBIE OMIMOKH U HETOYHOCTH;

- UCTIBITHIBAET 3aTPyIHEHHUS B IPAKTUYECKOM IPUMEHECHUH 3HAHUII;

- 11200 apryMEHTHPYET HayYHbIE MTOJIOKCHHUS;

- 3aTpynHSeTCs B QOPMYITUPOBAHUH BEIBOJOB M 0000IICHUIA;

- YaCTUYHO BJIaJECT CUCTEMOM MOHITUH.

- CTyJICHT HE YCBOMJI 3HAUNTEIBHON YacTH MPOOIIEMEI;

- IOITyCKaeT CYIIECTBEHHBIE OMNOKN  HETOYHOCTH IIPU PACCMOTPEHUH €¢;
- HCIIBITBIBAET TPYAHOCTHU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;

- HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHHS;

- He (OpMYTHPYET BEIBOJIOB M 000OIIEHMIA;

- HC BJIaJACCT MOHATHHHBIM armnapaToM.

4.5 KonrpoabHas padora

Banabl

Coaepxxanue padboThbl

10

- coJiepKaHue pabOThl COOTBETCTBYET BBIJAHHOMY 33JIaHHUIO;

- KOHTPOJIbHOE 3aJaHH€ BBIMOJIHEHO YBEPEHHO, JIOTMUHO, IMOCJIEI0BaTEeIbHO U
IPaMOTHO;

- BCE pacueThl clieJaHbl 0e3 OMnOoK;

- BBIMOJIHEHHAs! rpa)uKa COOTBETCTBYET CTaHAAPTHBIM TPEOOBAHUSAM;

- BBIBOJIBI 1 0000IIEHNS apryMEHTHPOBAHBI;

- CCBUIKH Ha JINTEPATyPy COOTBETCTBYIOT OMOIMOrpadguueckum TpeOOBaHUSM.

- OCHOBHbIE TpeOOBaHUS K padoTe BBHINOJHEHBI, HO MPU STOM JOIMYIIECHbI
HEKOTOPBIE HENOYETHI;

- IMEIOTCS HETOYHOCTHU B CTHJIE U3JIOKEHUSI MaTepuaa;

- IMEIOTCSl YIYIIEHUs! B 0()OpMIIEHUH Tpa(UKH.

- pabora BeImoHEeHa Ha 50%);

- UMEIOTCS CYIIIECTBEHHBIE OTCTYILICHHUS OT TPeOOBaHUN K O(OPMIICHUIO
rpadUyecKuX MaTeprasioB U TEKCTA;

- IIONYIIEHBI OIIMOKH B pacueTax;

- OTCYTCTBYET JIOTHUYECKasl OCIIE0BATEIbHOCTh B BHIBOJIAX;

- OTCYTCTBYIOT CCBUIKU Ha JINTEPATypHBIC HCTOUHUKH.




0 - 0OHapy’>KMBaAETCsl MOJHOE HEMIOHMMAHUE CYTH BBINOJIIHAEMON PabOTHI;
- UMeeTcsl OONBIIOE KOJTUYECTBO IpyOeHIuX omuboK;
- OTCYTCTBYIOT IPAaKTHYECKHE HABBIKH U TEOPETUYECKUE 3HAHHS IPEIMETA.

4.6 BoinosiHeHMe 3aJaHUSI HA COCTABJIEHHUE TJ10CCAPHUS U ONIOPHOT0 KOHCIEKTA

Kpurtepuu onesnku KoanyecTBo 6a/110B
1 Conepxanue rioccapus COOTBETCTBYET TeMaM H3y4aeMoi 5
JUCUUIUIMHBL. TepMHHBI pactoyioskeHbl B all()aBUTHOM TOPSIJIKE.
2. OnopHBIi KOHCIIEKT OTBEUYAET MPEIbsABISIEMBbIM TPEOOBAHUIM U
BKJIKOYACT BCE IIPOWJIEHHBIE TEMbl. ['DAMOTHO H3JI0KEH TEKCT, )
aKKypaTHO 0()OpMIIEHBI BCE MILTIOCTPAIIMK U PUCYHKHU K TEKCTY.
Hroro: 10 6an10B

4.7 I'pynnoBasi JUCKYCCHSI

ITpoLieHT NpaBUIBLHBIX OTBETOB o 50 >50

KonnuecTBo 6aiioB 3a OTBETHI 0 1

5. TunoBble KOHTPOJIbHBIE 32AAHUSI H MEeTOAMYECKHE MATePHAJIbI, ONpeaesiionue
npoueaypbl OLEHHWBAHUS 3HAHMIi, YMeHUI, HABBIKOB M (WJH) ONbITA [eATEJbHOCTH,
XapaKTepu3yWIIuX JTanbl (GOPMHPOBAHHS KOMIETeHIMH B T1polecce OCBOEHHS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

5.1 TunoBoe TecToBoe 3aJaHHe HA IOHUMAHUE TEPMHUHOB

Huxe INPUBOIATCA OIIPCACIICHUA BaXXKHEHIITNX TCPMHUHOB II0 JJAaHHOU TeMme. BBI6epI/ITe
IMMPaBUJIbHOC OMPCACIICHUC OJId KaKA0I0 TCPMUHA U3 CIIMCKA:

. Kypsumerp.

.TI'eoun.

. DIEKTPOHHBIN TaxeoMeTp.
. A3umyT.

. JIMpEeKIMOHHBIN yToJ.
Pym6.

. Tpunarepanus.

. JIum6.

. MarauTHo€e CKJIOHEHHE.

. byccons.

. Kunperens.

. Mensyna.

. Teomomur.

. Husenuposanue.

. JTIOHACC.

. ConmxeHnne MepuIMaHoB.
. Ddemepuanbt

— e R e e e
NN Ok W — O

a — TPOTHO3UPYEMbIE KOOPAMHATHI TOJOXKEHHS CIYTHUKOB HAa MOMEHT BPEMEHHU,
MHTEPECYIOIINM I10JIb30BaTEIS;

6 — yroJj MeJy HalpaBJICHUSAMHU JBYX MEPUIUAHOB;

6 — I'no6anpHas HaBuranmonnas CnytHukoBas Cucrema;

2 — BHJI T€OJIE3NYECKUX U3MEPEHUH, B PE3YJIbTAaTe KOTOPBIX ONPEIEISIIOT MIPEBBIMICHUS TOYEK;

0 — cIIeIUabHBIN MPUOOpP AJIS U3MEPEHHSI TOPU30HTAIBHBIX U BEPTUKAIBHBIX YIJIOB;

€ — 3aKpeIyICHHbIN Ha IITaTUBE MJIAHIIET, 00pa3yIOIUi CTOIMK AJisi paOOThI HA ChEMKE;



JtC — YTIIOHA4YePTaTEeNbHbIM MPUOOp /17151 BUBUPOBAHUS C TOYKU CTOSHUS HA OOBEKTHl MECTHOCTH,
HOJUIeXKAIUE ChEMKE, ONPEIEIEHUS PACCTOSTHUM IO HUX U ITPEBBIIICHUS;

3 — mpuboOp AN OPHEHTHUPOBAaHMS HAa MECTHOCTM M HM3MEpPEHHs MAarHUTHBIX a3UMYTOB U
MarHuTHBIX PyMOOB;

U — YroJ MEXy Fe€0JIe3UYECKUM U MAarHUTHBIM MEPUIMaHAMU;

K — IUIOCKOE KOJIbLIO C HAHECEHHBIMM Ha OOKOBOHM MOBEPXHOCTH IITPUXAMHM, IEJIALIMMU
OKPYXKHOCTb Ha paBHbIE YaCTH (I'pagyChbl, MUHYTHI);

Jl — METOJI CO3/IaHMsI Oa3UCHOM re0Ie3NYECKOM CeTH MyTeM MOCTPOCHUS HA MECTHOCTH IIPUMEPHO
PaBHOCTOPOHHUX TPEYTOJIbHUKOB, B KOTOPBIX BMECTO YIJIOB U3MEPSAIOTCS JUIMHBI CTOPOH;

M — OCTPBIH yroj Mexny OnuxalinuMm (CeBEpPHBIM WMJIM F0KHBIM) HalpaBICHUEM MepUAHaHa U
HAIPaBJICHUEM JINHUU, IPOXOASILEN YepE3 TOUKY CTOSHUS;

H — Yroj, OTCUMTHIBAEMbI B HAIpPABICHUU XOJa YaCOBOW CTPEIKH OT MOJOXKHUTEIHHOIO
(ceBepHOro) HaNpaBICHUS OCH a0CICC 10 JIUHUY, HAIIPABICHUE KOTOPOH ONpeaensercs;

0 — YroJ MEXIy CEBEpHbIM HAIPaBICHUEM MEpHUJUaHAa M HalpaBICHUEM JIMHUU Ha OOBEKT
MCCJIEIOBAHMSI 110 XOAY JABM)KEHHUS YaCOBOM CTPEJIKH;

n — reojie3ndeckuil npuoop, o0beIUHAOMNN B ce0e BO3MOMKHOCTH 3JIEKTPOHHOI'O TEOJ0JIUTA,
BBICOKOTOYHOI'O CBETOAAILHOMEPA U I0JIEBOIO KOMIIBIOTEPA;

P — YPOBEHHas MOBEPXHOCTb MOpPEH M OKeaHOB (6e3 MPHUIMBOB-OTIMBOB, CTOHOB M HAaroHOB),
IPOJOJKEHHA 101 MaTEpUKaMH;

¢ — IpubOp 11 U3MEPEHUs! JUIMHBI KPUBBIX JIMHUH.

Kmwou: 1-c, 2-p, 3-m, 4-0,5-1, 6-M, 7-1, 8-k, 9-u, 10-3, 11-x, 12-¢, 13-x1, 14-r, 15-B, 16-0, 17-a.

5.2 TunoBble 3a1a4u C pemieHneM

YCHGHIHOMy I/I3yT-IeHI/IIO TGOPGTI/I‘ICCKI/IX OCHOB JOTUCHUITIINHBI u HpI/IMeHeHI/IIO
MOJIyUEHHBIX 3HAHUW HA TPAKTHKE B 3HAUUTEIBHONW Mepe CIIOCOOCTBYET pellleHHEe 3aaady U
IPUMEPOB, KaK MpU TPYIIOBOM OOYYEHHM, TaK M INPU CAMOCTOATEIbHOW, WMHAWBHIYaJIbHOU
pabore. CTyneHTaM B TEYEHHE CEMECTpa IMpenojaBaTeiieM MpeAsararoTcsl s pelleHus
pa3JII/I‘~IHBIe 3aJ4a4iu I10 I'€OJIOTHYECCKHUM HCCICA0BaHUAM, BBIIIOJIHACMbBIM HpI/I ITIOHUCKax, pa336)11<e
1 T0OBIYE MOJIE3HBIX NCKOMAEMBIX.

IIpumep 1.
IIpsmas reoae3nyeckas 3axaya.

3amaya ¢GopMyIUpyeTcsl Tak: 3aJdaHbIX, MUY, — IJIOCKHE TeO0JIe3MYECKHe KOOPAWHATHI
To4ukuA (puc. 1). 3MepeHo HENOCPEJCTBEHHO B HATYPE PACCTOSIHUE S MEXIy TOYKAMHU U 0L —
yTroJ nmoJjioKeHus (HarpasieHus). M3 pucyHka 1 HaxoauM NpHpamieHns KOOpAUHAT:

AXyp= S-cosa; AYis=S-sina (1)

[Toxydaem UCKOMBIE KOOPAWHATHI TOYKHB:

Xg = X4 + Axp, Y=Y, + Ayag(2)

3aoaua 1. Pewiumo npamyro zeode3uueckyio 3aoauy.

N3BecTHbI: Xa = 81819,9; YA =41894,8; a=275°40'50"; S = 220,8 m.
OmnpenenuTh KOOPIUHATH OPUCHTHPA B.
Pewenue.
AX43=220,8-c0s275°40'50"” = 220,8:0,099 = + 21,86 m.
AYA5=220,85in275°40'50" = -220,8:0,9951 = — 219,72 m.

HckoMmble koopArHATHI TOUKUB:

Xg = X4 + Axpg = 81819,9+21,86 = 818741,76 m.
Yp =Y, + Ayap =41894,8 — 219,72 = 41675,08 m.
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Oo0paTHas reogesnyeckas 3aj1aua.

3aoaua 2. Peuuumo oopammuyto ceooe3uueckyio 3a0ayy.

JlaHbl KOOpAMHATHI TOYEKA UB (cM. puc. 1): X, = 32761,3 uy, = 87847,4 m;xs = 36184,3
nys= 84249,7 m.. CnexyeT HalTH IUPEKIMOHHBIA yron o jduHHH AB u paccrosHue Syp. U3
PUCYHKA BHUJIHO, YTO

tgaAB _ AyBA _ yB - yA : SAB — -AyAB _ AXAB : (3)
AXgyn  Xg —Xu SN, COSc g
SAB:\/(XB _XA)2 +(YB _YA)2 :\/AXEZIA_'_AyEZSA' (4)
Pewenue.
A Y. =Y —
tga, = Yo - Yo —¥a BAXDT8IATA __ 4 4514, ~133°5430"

AXg, Xg—X, 361843-327613
S.5=+/(36184,3—32761.3)° + (84249,7 — 87847 4)* =4965,92 wm.

X

AxAB

XB
i

XA

Puc. 1. Pemenne npsimoii u 0OpaTHOM reo1€3MUECKUX 3a1ay.

5.3 Tembl 10K1210B

CornacHO TpHUBEIEHHOMY HIDKE IEPEYHI0 TeM JOKIagoB W pedeparoB, CTYACHTHI
TOTOBSIT M COOOIIAIOT Ha JTAOOPATOPHBIX 3aHATHSIX M HAa HAYYHO-TIPAKTUYECKUX KOH(PEPEHIIUIX
CBOM CaMOCTOSITeNIbHbIE PaboThl. B mpuMepHBbIl epedyeHb TeM BKIIOUEHBI TJIaBHBIM 00pa3oM Te
pasaensl IUCIUILIMHBL, IO KOTOPBIM MTPOBOASTCS MPAKTHYECKUE PaOOThI WK PEIICHHE 3a1ad.

JlutepaTypHble MCTOYHUKU JUIsI BBIIOJHEHHUS CAMOCTOSITENIBHBIX pabOT MpPUBEIEHBI B
pazzene 6 pabodeil mporpamMmsl.

IIpuMepHbIi IepedyeHb TeM A0KJIA/0B

1. ®urypa 3emumn. T'eomn, smnuncoun, pedepeni-sumncona. MaTemaTudeckue
Mojenu 3eMiid. BrnusiHue KpuBHU3HBI 3€MJIM HA TOPU3OHTAJIbHBIE PACCTOSAHUS M BBICOTHI
TOYEK MECTHOCTH.

2. OmpeneneHue TMOJOXKEHHE TOYKH B TreorpaduuecKod, SIUTUNCOUIATBHON W
MPOCTPAHCTBEHHOM CHCTEMax KOOpAWMHAT. B3amMHOE pacrojioKeHHE TeOleHTPHISCKON
(IT3-90) u pedepenunoit (CK-42 u CK-95) cucrem koopauHat. CBsi3b aCTPOHOMUUYECKUX
JIOJTOT U MIUPOT C T€OAE3UUECCKUMU.

3. Uunuuaapudeckas paBHOYTOJNbHAs TMPOEKIUS KapThl MHpA, HCIONb3yeMas JJis
MOpCKHX KapT - mpoekius Mepkaropa (UniversalTransverseMercator — UTM). Tlonepeunas
uuIuHApUUYeckas npoekuus ["aycca-Kprorepa. OTinune 3TUX NPOSKLIUMN.

4. Tlpubopsl 111 OPUEHTUPOBAHUS HAa MECTHOCTH. MarnuTtHoe ckioHeHue. OCHOBHBIC
CIIOCOOBI OTNIPEIETICHHS MOJI0XKEHHS TOYEK Ha MECTHOCTH.



5. CpenHsiga KBajapaTuueckasi, mIpeielibHasi U OTHOCUTENbHas norpemnoctu. OueHka
TOYHOCTH PE3YyJbTATOB M3MEpPEHUU. PaBHOTOYHBIE M HEPAaBHOTOYHbIE H3MepeHUs. Beca
pe3yJIbTaTOB U3MEPEHHM.

6. [IpuHIUITBI OpraHU3aIKH, KJIaCCU(PUKAIIIU U METO/Ibl CO3/IaHUS T€0Ie3NICCKUX CETEeH.
locynapctBennas cetb Poccum u ee xapakrepuctuka. [lnaHOBBIE Treone3MdecKue CETH.
BricoTHBIE reoie3ndecKue CETH.

7. CoBpeMeHHBbIC Teoje3ndeckue MnpuoOopsl. JlazepHble Teoae3UYecKue MPUOOPHI.
DJIEKTPOHHBIE TEOAOJUTHl W TaxeoMeTpbl. ONTUYECKUW, HUTSIHOM M 3JIEKTPOMArHUTHBINA

JaTbHOMEPHI.
8. Tpuronomerpuveckoe (reoge3uueckoe), reOMETPUUECKOE u
doTorpammMeTpuiecKkoe HUBEIUpoBaHue. PU3NUECKUE METObI HUBEITMPOBAHHS.
9. KoHTypHO-KOMOMHUPOBAHHBIN u crepeoTonorpapuuecKui CITOCOOBI

tonorpadudeckoii cbemMku. HazemHast crepeodororpammerpruyeckas cbeMKa, MOHSATHE O
CKaHEPHOU ChEMKE.

10. Texuuueckue cpeacTBa adpodoTrochkeMkn s Teleld  KapTorpadupoBaHUs.
A3p0odOTOCHUMOK, TE€OMETPHYECKHE CBOWCTBA CHUMKOB. BHIbI HCKaXEHUH, aHAIU3
HMCKKEHUH U CTIOCOOBI UX YCTPAHEHHUS.

11. TI'moGampHble cucTeMmbl ompenenaeHus Mecronojoxenus. [JIOHACC wu
NAVSTARGPS. Cucremsr oTcueTa BpeMEHH U KOOPIMHAT.

5.4 Ilepeyennb TeM pedepaToB
1. Ilonepeunas nunuHApuueckas npoekuus ['aycca-Kprorepa.
2. [Tpumenenne GPS/TJIOHACC-TexHONOTni B re01e3uH.
3. 3Be3/IHas cucTeMa KOOpAMHaT.
4. KoopauHaThl Ha reou i€ ¥ MOJEIAX 3eMJIH.
Crniucok y4eOHO-METOAMYECKON JIUTepaTyphl JJIs BHIIIOJIHEHUS CAMOCTOATENbHBIX pPaldoT
IIPUBEJIEH B pa3zaenax 7 u 9 mporpaMmsl.

5.5 IIpumep BbINOJTHEHUS] KOHTPOJIBbHOI PadoThI

KoHTposnbHble paGOThl MOJBOAAT UTOI M3YYEHUIO OT/AEIbHBIX Pa3ieioB TUCIMILIMHBIL.
CamocTtosarenbHas paboTa CTy/IeHTa MpeArnogaraeT KpornoTiauByo paboTy ¢ HaydHOH U yuyeOHO-
METOAMYECKON JINTEpaTypol, HENOJHBIH CIUCOK KOTOpPOM YyKazaH B paszaene 6 paboueit
POrPaMMBI.

B KOHTpOsIBbHBIE 3aJaHKS BOLLUIX CIIEIYIOIINE TEMBI:
Tema 5. OpueHTUpOBAaHKE JIMHUN HA KapTe€ U HAa MECTHOCTU. VICTHHHBIE, TUPEKIIMOHHBIE YTJIbI,
MarHuTHbBIE a3UMYThI, pyMObI HampaBieHui. 1x cBsa3p mexay coboil. (KontponbHas pabora Ne
1).
Tema 8. IIpon3BOACTBO YITIOBBIX M JIMHEHHBIX U3MepeHui Ha MecTHOCTH. (KoHTposbHas pabora
Ne 2).
Tema 9. BoicoTHast reojie3nueckasi O0CHOBa CbeMOuHbIX paboT. (KonTponbsHas padora Ne 3).

B kxauecTBe npumepa pacCMOTPHUM peLIeHHE KOHTPOIbHOU paboThl Ne 2, koTopas sBiseTcs
HaunOoJsee CI0KHON 1 00BEMHOM 110 CPAaBHEHUIO C IPYTUMHU paboTaMu.

3adanue 1.BbruucieHne MCXOAHBIX AUPEKUHOHHBIX YIJIOB JIUHUI, pelieHue NMPAMOH
reoe3n4ecKo 3ajaavm.

3ajaHue COCTOUT U3 IBYX 3aJa4:

3amauya 1. Beumcnuth naupekuuoHHble yriasl jguHuii BC u CD, ecniu M3BECTHBI
JTUPEKIIMOHHBIN yToJl 0,451 U3MEPEHHBIE MPaBbIe 10 XOAY YIIIbI B 4 B2 (cM. puc. 1).

HcxonHblii TUPEKIMOHHBIA yroil o4z OEpercss B COOTBETCTBUM ¢ HM(poM U damuiueit
CTYJEHTA: YHUCIIO TPaJyCOB PABHO JBYX3HAUHOMY UHCHIY, IJIFOC CTOJBKO MUHYT, CKOJIbKO OYKB B
bamMuIum cTyeHTa.

ITpumep:
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3yeB 85229 s = 29342

VBanosa 85020 a4 =20372
Cokomnos-Ocaguunii 85002 oyp = 2044,2
Pynnes 85100 oys=0 36,2".

IIpaeiii yron npu ToukeB (Mexay croponamu AB u BC) s Beex By = 189'59,2 ; mpassiii
159°28,0 .

c J

(*x) f

yroi npu Touke C (Mexay croponamu BC u CD) B, =

Puc. 1. K BeruncieHno AMPEKIIMOHHBIX YIJIOB CTOPOH TEOAOJIMTHOTO X0/1a.

JIMpEKUMOHHBIE YIVIBI BBIYUCISAIOT IO IIPaBUILYy: JMPEKIUOHHBIA YIroJl IOCIEAYIOIIEH
CTOPOHBI PAaBEH JMPEKIHOHHOMY Iy TNpeAbIAyIIell cTopoHsl mioc 1807 u  Mumyc
TOPU3OHTANIBHBIN YTroJI, CIIpaBa 1o xoay jexammid. CiaenoBarenbHo, opc = aqp + 180° - f1; acp =
opc + 180° - fa.

IIpumep. BpluncieHre TUPEKIUOHHBIX YIJIOB BBIIOIHSAEM CTOJIOUKOM:

O4B------ 29°34,2°
+180°
209°34,2°

- 189°59.2°
OBC.-. ... 19°35,0°
+ 180°

199°35,0°
- 159°28.0°
QD oo 40°07,0°

Ilpumeyanue. Ecniu nipu BBIYUCICHUN YMEHBIIAEMOE OKAXKETCSl MEHbILIE BBIYUTAEMOIO, TO
K yMeHbII1aeMoMy npuoasisitoT 360°. Ecau qupekiuoHHbId yrona nonyyaercs 6onbiie 360°, To
U3 Hero BbiuuTarot 360°.

3anava 2.Haiitu koopauHatel x¢ U Ye ToukuC (cM. puc. 1), eciiu u3BeCTHbI KOOPAUHATHI Xz
U Yp TOYKH B, nnuHa (TOpU30HTATIbHOE MposiokeHue) dpc muHuu BC ¥ TUPEKIIMOHHBIA YTOJ dgc
stoii uHuU. KoopauHatel TOYKUB U jyuHa dgec OepyTcsl OJMHAKOBBIMH IS BCEX BapHUaHTOB:
xg=— 14,02 m, yg = + 627,98 M, dpc = 239,14 m. JlupekinoHHbIii yron agc muanu BC cremayer
B3SITh U3 PEIICHUS TIPEABIAYIIEH 3a1auu.

Koopaunats! ToukuC BEIMHCIAIOTCA TTO popMyram:

Xc = xp + Axpc; Yc=Yp+ Aysc ,

rie Axpc U Aypc — IpUpaIeHus] KOOPMHAT, BBIYUCIISIEMbIE U3 COOTHOMECHUH Axpc = Upccosapc;
Aypc = dpcSinage,

Brruncnenus npupaiieHiil KOOpJuHAT PEKOMEHyeTCsl BECTH HAa MUKPOKAIBKYISATOPE IS
WH)XEHEPHBIX PAcueTOB.

Ipumep. lano: dgc= 239,14 M; agc = 19°35". BoINOJHUB BBIYKCIICHUS, MTOJydaeM Axpe =
=+ 225,31 m; Aypc =+ 80,15 m.

Pemenne kaxaoi 3agaud  JOJKHO COMPOBOXKAATHCS CXEMATHYECKUM  YEPTEHKOM,
COOTBETCTBYIOIINM BBITIOJHIEMOMY BapHAHTY.
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B 3amaue 1 mpumep nomobpan TaK, 4TO BBIYMCIICHHBIM TUPEKIIMOHHBIN IO G.cplOCIIEIHEN
JUHUU JODKEH momyduThest Ha 10°32,8 Gombliie, yeM UCXOAHBIA AUPEKITMOHHBIA YTOJl 045. ITO
JIOJKHO CITYKUTh KOHTPOJIEM IIPABUILHOCTH PELICHUS IEPBOM 3aauH.

Pewenue 3a0auu 2 nenocpedcmeenno ne koumponupyemces. K ee pewenuro Haoo noooumu
0CODEHHO BHUMAMENbHO, MAK KAK 6blYUCIeHHble Koopounamsl Xc u Yc mouku C 0yoym
UCNONB308AHDL 8 CILEOVIOWeM 3a0AHUU.

3aoanue 2. CocraBjieHue TONOrpaguyecKkoro mjiaHa ydyacrka pador.

[lo naHHBIM MOJIEBBIX H3MEPEHUN COCTABUTh M BBIUEPTUTH TOMOTpadUUYECKHil IUIaH
ydactka padot B macimrade 1: 2000 ¢ BeicoTOM ceuenust penbeda 1 m.

Pabora cocTtout u3 creayronmx 3TamoB: 00pabOTKa BEJOMOCTH BBIYHCICHUS KOOPIUHAT
BEpIIMH TEOJOJIMTHOTO X0/a; 00paboTKa TaXxeoMETPUUYECKOTo >KypHalla; IOCTPOCHHUE
TONOTPaPHUUECKOTO TUIaHA.

Hcxoonvie dannvlie

1. Ins chbeMKM ydacTKa Ha MECTHOCTU MEXIy ABYMs IIyHKTamH nosmroHomerpuu 113-8 u
I13-19 ObLT MPOJIOKEH TEOIOJIMTHO-BBICOTHBIM X0/I. B HEM M3MepeHbI JJIMHBI BCEX CTOPOH (CM.
puc.2), a Ha Kax/J10i BEpIIMHE XOJa — IPaBbIi 110 X0y TOPU3OHTAIBHBIA YIOd U YIJIbl HAKJIOHA
Ha MPEIbIIYIYIO U MOCIETYIOIIYIO BEPIINHBI.

Puc. 2. CxemMa T€OI0IUTHO-BBICOTHOTO X0JI1a CHEMOYHOTO 0OOCHOBAHUSA

PesynpTaThl M3MEpeHUIl TOPU3OHTAIBHBIX YIJIOB W JMHUK (Tabm. 1), a Takxke
TPUTOHOMETPUUECKOT0 HUBEIUPOBaHUs (Tabi. 3 u 4) ABISAIOTCS OOIIMMHU IS BCEX BapUaHTOB.

PesyibTaThbl H3MEPEHUH YIJIOB M JJINH CTOPOH X012
Tabmuna 1

JnvHa cTOpoH
Howmepa Bepmine | M3mMepeHHbIe yriibl | (TOPU30HTAIBHBICTIPOJIOKECHHS),
xo/a (paBbIe) M
I13 8 330 59,2
263,02
| 50 58,5
239,21
] 161 20,0
269,80
I 79 02,8
I13 19 267 08,2 192,98
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N3MepeHne yriioB Npou3BOAMIOCH ONTUYECKUM T€OA0JIUTOM 2T30 ¢ TOYHOCTBIO OTCUETOB
0 1IKaJ0BOMy Mukpockomny 0,5 .

2. VI3BecTHBI KOOPAMHATHI IOJIUTOHOMETpUUecKUX 3HaKoB [13-8 u I13-19 (1.e. HauanbHOM 1
KOHEYHOU TOYEK X0J1a):
xms=- 14,02 M, Ymzs =t 627,98.
KoopauHats! X319 IPUHUMAETCS. PaBHBIM 3HAYEHHIO Xc, @ Y73 19 — 3HAYEHUIO Y, OJIYy4EHHBIM
IIPU pELIEHNY 3a7auu 2 B 3a1aHuu 1.
M3BecTHBI TaK)Ke UCXOHBIN 0, 1 KOHEUHBIH Oy JUPEKIIMOHHBIE YIIIBL:
0, — AUPEKIMOHHBINA yron Hanpasienus 13 7 — [13 §; Gepercst B cOOTBETCTBUU C MIH(PPOM U
(bamumen cTyaeHTa — Tak ke, Kak 1 B 3aJJaHUU 1; TakuM 00pa3oM, 0, = OLyp;
On — JUPEKUUOHHBIM yron ctopoHsl I3 19 — 113 20; anga BceX CTYAEHTOB NMPUHUMACTCS
PaBHBIM JIMPEKIIMOHHOMY YIily Ocp JuHuu CD, BerurcieHHOMY B 3a1a4e 1.
Tak, B HamemM npumMepe o, = oz = 29034,2 , Op=0Ocp = 40007,0 .

3. Ormerku nyHkTtoB II3 8 II3 19 nomxkHBI OBITH WM3BECTHBI U3 TIE€OMETPUUECKOTO
HuBenupoBaHus. [Ipu BbINONHEHUM e 3alaHus 3HadeHWe oTMmeTku II3 8 cienyer nmpuHATH
YCIIOBHO: KOJIMYECTBO LEJIBIX METPOB B OTMETKE AOKHO OBbITh TPEX3HAUHBIM YHCIOM, B
KOTOPOM KOJINYECTBO COTEH METPOB PABHO €AMHUIIE, @ KOJIMYECTBO JECATKOB U €IMHHI] METPOB
COCTABIIAIOT JIBE Mociieanne nudpsl mudpa cryaenra. B 1poOHON yacTu OTMETKH (M, CM, MM)
CTaBsTCA Te ke LHU(PbI, YTO U B LIEJIOH YaCTH.

Ipumep.
3yeB 85229 129,129 m
HBanosa 85020 120,120 m
CoxkonoB-Ocamunii 85 002 102,102 m
Pynues 85 100 100,100 m

Otmerka I13 19 mst Bcex cTyaeHTOB mpuHUMaeTcs Ha 3,282 M Gosbiie ormetku 113 8.

4. Tlpu creMKe yyacTka ObUIM COCTaBJIEHBI a0PHUCHI 3aHu (CM. puc. 3, a, 0).

f) -
D w038 Aunon 100

250,03

198,20

172,001

il

Puc. 3. AGpuchl CbeMKH 3/1aHUIA.
3adanue 3. O0padOTKA BeIOMOCTH BHIYUCJIEHUSA KOOPAMHAT BEPIIMH TEOA0JUTHOI0 X0/Aa.
VYBs3ka yrioB xoaa. 3HaueHUs H3MEPEHHBIX YIIIOB 3alKCHIBAIOT B Tpady 2 BEAOMOCTH

BbIUMCJIEHHS] KOOpAMHAT (cM. Tabin. 2). B rpade 4 3anuchBaloT U MOJYEPKUBAIOT MCXOIHBIN
JTUPEKLIUOHHBIN yroi 0, (Ha BEpXHEH CTpOUKe) M KOHEUHBIH JUPEKIMOHHBINA yroi On (Ha HIDKHEH
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cTpouke). Berucisaior cymmy ) Bn, M3MepeHHBIX YIoB Xoja. OnpenensioT TeopeTHYecKyIo
CYMMY YTJIOB:
SBr= o — o + 180N,
r7ie N — YUCII0 BEPIIUH XOa.
Haxopst yriioByro HEBs3KYy:

=2 Prp — 2 Pr -

Ecnu HeBsi3ka fg He mpeBbIIaeT I[OHYCTI/IMOI/I BEJTMYMHBI
fBaon =+1 \/n

TO €€ PaCIpPENESAIOT ¢ 00OpaTHBIM 3HAKOM ITOPOBHY HA BCE YIJIbl X0J1a C OKPYIVIEHUEM 3HaUYEHUIN
MOMPABOK JI0 JIECATHIX Josield MUHYT. VcripaBiieHHbIE STUMHU MOMpPaBKaMH YIJIbl 3aIIUCHIBAIOT B
rpady 3 Bemomoctu. CyMMa HCIIPaBICHHBIX YIIIOB JOJDKHA PABHITHCS TEOPETUUECKOM.

BblunciieHHe TUPEKIMOHHBIX YIJIOB CTOPOH X01a. [1o ucXxoqHoOMy TUPEKIIMOHHOMY YTy
0,y ¥ UCTIPABJICHHBIM 3HAYCHUSAM YIIIOB 3 xona mo (opmysie Ui MPaBbIX YITIOB BBIYHUCISIOT
JUPCKLMOHHBIC YITIBI BCEX OCTAIBHBIX CTOPOH: OUPEKYUOHHBLU Y20.l NOCielyioueli CmopoHbl
pasen OupekyuoHHOMy Ve npedwvidyueti cmoporst naoc 180 u munyc npaswiii (ucnpasnenuviii)
yeon xo0a, 06pa3o8anHblil SMUMU CIOPOHAMU.

Ipumep.

Ormsst = oo + 180" - Brizs = 29'34,2 + 180 + 360° - 330'58,9 = 238'35,3".

Jliss  KOHTpOJISL  BBIUMCIEHMSI JAUPEKUMOHHBIX YIJIOB  CJIEAYyeT HaWTH  KOHEYHBIM
TUPEKIMOHHBIM Yroid on O AUPEKIUOHHOMY YIIIY Oy - p3 19 HOCHEIHEH CTOPOHBI U
UCIPABIEHHOMY YTy Py 19 Ipu Bepiuune 113 19: .

0n= o — 319 + 180 - Bz 19.
OTO BBIYUCIIEHHOE 3HAUYEHUE 0y JOJKHO COBMACTD C 33JJaHHBIM JAUPEKIIMOHHBIM YTJIOM Olp,

Bbiuncienue mnpupamenuii koopaunart. IlpupaimieHuss KOOpAMHAT BBIYUCISIOT IO
dbopmynam:

Ax =d cos a ;Ay =d sin a.
TaK XK€, KaK B 3ajade 2 3agaHud 1.

Brruncnennsie 3HaueHus npupamieHuii Ax u Ay BBIMHCHIBAIOT B Irpadbl 6 U 7 BEIOMOCTH C
TOYHOCTBIO JI0 COTBIX JOJE€M MeTpa. 3HaKM MpUpAIleHUN YCTaHAaBIUBAIOT B 3aBUCUMOCTHU OT
3HAKOB cosa 1 sino. CKJIaJbIBalOT BCe BBIYMCICHHbBIE 3HAUeHUS Ax U A Y, HaX0/s MPaKTHYECKUE
CYMMBI IPUPALICHUI KOOPAUHAT ) Axpp B ) AYpp,.

Haxoxnenue a0COIIOTHONH M OTHOCHTEJbHOW JIMHEHHBIX HEBA30K XO04a; YBS3Ka
npupainenuii koopauHat. CHauanga BRIYUCIAIOT HeBA3KN fy u fy B mpupamenusax xoopauHat mo
OCAM X U Y-

fx =2 Axnp- 3 Axy, fy =2 AYnp- 2 Ayr,
e Y AXy = Xgon — Xunau U D AYr = Yxon — Yunau TEOPETUUYECKHE CYMMBbI NMPUPAIICHUH KOOPAUHAT,
BbIUKCIIsIEMbIe KaK pa3sHocTu abcuucc u opauHar koHeuHoil [13 19 u nawanpno#t 113 8 Touex
XoJa.
Ipumeuanue. KoopuHaThl HAYaJIbHOM ¥ KOHEYHOM TOYEK XOJa MpPEeABAPUTEIHHO 3alUChIBAIOT B
rpagax 10 u 11 Be1OMOCTH U IOJUEPKHUBAIOT.

AOGcomnoTHYIO IMHEHHYI0 HeBA3KY fy X0ma BEMHCIAIOT 10 hopmyie

Y 3aIIMCBIBAIOT C TOUHOCTHIO JI0 COTBIX JI0JIEH METpA.

OrHocutensHas auHeiHas HeBsszka fy/P xoma (P — cymma nimmH cTopoH X0z1a) BBIpaXaeTcs
npocToil ApoObio ¢ enuHHIEeH B uuciutene. ECiu oTHOCHTENbHAs HEBA3KA OKa)KETCsl MEHbIIE
nomyctumort  1/2000, to Hems3ku fun fypacmpenensior, BBOIS NONpaBKM B BBIYHCICHHBIC
3HaueHUs MpupameHuil koopauHar. llompaBku B mpupameHuss pacnpenciasioT IpsIMO
PONMOPLUMOHANIBHO JUIMHaM CTOPOH XOJa, 3alMCaHHbIM B rpade 6, WU BBOJSIT CO 3HAKOM,
00paTHBIM 3HAKy COOTBETCTBYIOIIEH HEBA3KH. 3HAUEHHS MONPABOK OKPYIJIAIOT 10 COTBIX J0JeH
METpa U 3alMCHIBAIOT B BEIOMOCTH HaJ COOTBETCTBYIOUIMMH MPUPAILECHUSMH, CIEIS 33 TEM,
4TOOBI CyMMBI TNONPaBOK B Axm Ay paBHSUIMCH HeBA3Ke cooTBeTcTBeHHO f, mmm fy ¢
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MIPOTUBOIMOJIOKHBIM 3HaKOM. VcripaBieHHbBIE MPUPAIEHUS 3aUCHIBAIOT B Tpadbl 8 U 9; CyMMBbI
WCIIPaBJIECHHBIX MTPUPAIICHUA KOOPAWHAT JIOJDKHBI OBITH PaBHBI COOTBETCTBEHHO Y Ax; U Y AY;.

IIpumeuanue. Tlpumepsl B 3amaHuu 1moAoOpaHbl Tak, uToObl HeBs3ka f, /P momyuanacsk
nonyctuMmoi. Eciu ata Benmmunnaa okaxercst 6onpine 1/2000, 3HAYUT B BBIUUCICHUAX JTOMYIIECHA
OIINOKA.

BoiuuciieHne KoOpaAMHAT BepluMH Xo04a. KoopauHaThl BEpIIMH XO0/4a MOJIYYalOT IMyTEeM
MOCIIEOBATEIHPHOTO AITeOPanvecKoro CII0KEHHUS KOOPIAMHAT MPEIBIIYIINX BEPIIMH XOAa C
COOTBETCTBYIOIIMMH UCITPABICHHBIMH ITPUPAIICHUSIMU

X1 =Xm38 T Axmzs-; X=X + Axjp U T.A.
KoHTposiem npaBHIIBHOCTH BBIYMCICHUH SIBJISIOTCS MOTy4YeHUE TI0 opMysiam
Xm3 19 =X+ Axyrmz 1o Yz 19 = Y + AYin-m3 19
KoopauHat koHeyHou Touku 13 19 xona.

3aoanue 3. O0padoTKA TAXEOMETPUIECKOTI0 KypHAJIa

B Tabn. 3 nmpuBeneHa 4acTh KypHajia TaXxeOMETPUUYECKOM ChEMKH, B KOTOPOM CTYJEHT
JI0JDKEH 00paboTaTh pe3ysIbTaThl U3MEPEHUH, BBITIOJHEHHBIX Ha cTanuu 113 19.

Boiuucienne Mecta HyJsi BEpTUKAJIBHOI0 KpPyra u yriioB HakjJaoHa. M3 orcueToB 1o
BEepTUKAIbHOMY Kpyry npu «kpyre jeBo» (KJI) m «kpyre mpaBo» (KII) ma mpenpiaymyio u
MOCJICTYIONIYIO CTAaHIIMK JBAXKbl BBIYUCISIIOT MecTO Hyust (M0). [l onTUYecKoro Teo0JIuTa
2T30, koTopbIM ObLIa BHIIIOJHEHA TAXEOMETPUYECKasi ChbeMKa

o= BRI
2
[Tpu naBenenuu co cranmuu 113 19 na crannwro 111

—-1'34'+1°35,5'

MO= =+0"00,75"~+0"00,8' .

VIIbl HAaKJIOHA V HAa MPEABLIYIIYI0 U MOCIEAYIOIIYI0 TOYKH TEOJ0JUTHO-BBICOTHOTO X012
BBIYHCIISIIOT C KOHTPOJIEM T10 hopMyJie
KJI — KIT
VZT:KH -M0=MO0-KII
¥ 3aIUCHIBAIOT CO CBOMM 3HAKOM (TLTFOC MIIM MUHYC) B rpady 6.
[Tpu nabmonennu co craniuu 113 19 Ha crannuto 1l yron HakiaoHa

~1'34' 1355

V=

2
v=-134'-0"00,75' = -134,75' ~ -1'34,8,
v=+0"00,75"-1355 =-1'34,75' ~ -1'34,8'

3nauenue MO pna HampaBneHusa Ha I3 20 ciemyeT BBIUMCIMTBD CaMOCTOSTENBHO.
[Tomy4yennsie Ha ctanuuu [13 19 nBa 3Hauenus MO He MOIDKHBI pa3iauYaThes OoJjiee 4eM Ha
JIBOWHYIO TOUHOCTh OTCYETHOTO MPUCIIOCOOICHUS TEOA0INTA; 3aUCHIBAIOT UX B rpade 5 Tadim. 3
Ha COOTBETCTBYIOIIMX CTpoukax. Jlamee w3 STuUX nAByX 3HaueHUW M( BBIBOAST cCpenHee

apPIq)MeTH‘leCKOC, OKPYTJIAKOT €r0o A0 LCJIbIX MHHYT W HCIHOJB3YHOT JISI BBIYHUCICHUA YIJIOB
HAaKJIOHAa Ha pCCUYHBIC TOYKH:

=-1'34,75' ~ -1°34,8,

v = KJI — MO0.
VYTbl HaKJIOHA HA peeUHBbIE TOYKH TAaK)Ke 3alMChIBAIOT B rpade 6 Tadi. 3.

BbluncieHne  rOpM30HTAJBHBIX  IPOJIOKEHMHl M NpeBbIlIeHWH.  3Ha4YeHUs
TOPU30HTAJIBHBIX PACCTOSHUM MEX/1y BEPLUIMHAMU TEOJOIUTHO-BBICOTHOTO X014 MEPENHUCHIBAIOT
B rpagy 7 Tabm. 3 U3 BEIOMOCTM BBIYMCICHHS KoopAuHAT (Tabn. 2). Berumcienue
TOPU30HTAIBHBIX TPOJOKEHHHA OT CTAaHIMI A0 PEeYHBIX TOYEK MPOM3BOMAAT IO 3HAYCHUSM
paccrosunmii D' (Tabum. 3, rpada 2), Momy4eHHbIX o E—II/ITSIHOMy JAIIbHOMEDY:

d=Dcos v.
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[TpeBbimeHus h TOYeK OTHOCUTEIBHO CTAHIIMK BBIYUCIISAIOT 10 opMyIie
h=h +i-I,

r7ie | — BhICOTa HHCTPYMEHTA Ha JTaHHOU craHimu; | — BeicoTa HaBo ik (Tabi.3, rpada 9).

Ipumeuanue. TlpuMepbl B 3adaHuu MOA0OpaHbl Tak, yToObl HeBsizka fp/P mosydanack
nonyctuMmon. Eciu ata Benmmunnaa okaxkercst 6onpine 1/2000, 3HAYUT B BBIUUCICHUAX JTOMYIIECHA
OIIMOKA.

[IpeBblIeHHsT HAa pPEEYHBIE TOYKHU, PACCTOSHUA 10 KOTOPBIX H3MEPSIIUCH 10 HUTSIHOMY
JaTbHOMEPY, BBIYUCIIAIOTCS IO (hopMyIIe:

!

h' :Rsin 2v.
2

Jlnst Beraucnenus d u h UCTIOJB3YIOT MUKPOKAIBKYIATOP WM TaXEOMETPUIECKHUE TaOIHIIbI
pa3IMYHBIX aBTOPOB. 3HAYEHHsS TOPU3OHTAJBHBIX MposiokeHWitd 3amuchiBalOT B rpady 7
JKypHajla C OKpPYIVICHMEM IO JAECATBIX aojiedl Mmerpa. Ecim yron HakjaoHa MEHbIIE 2', 10
TFOPU30HTAJILHOE IIPOJIOKEHHE IPUHUMAIOT IPAKTUYECKH PAaBHBIM U3MEPEHHOMY PACCTOSHUIO.

Hosacuenus k maonuye 2

SBr =0, —n + 180N, TICO MO~ ANPEKIIMOHHBIE YIIIbI HAYANBHON M KOHEYHOH CTOPOH X0J1a, a
N — YKCII0 BEPIIMH PA30MKHYTOro Xxoja = 5.

Haxonum YIJIOBYIO HengKy:fB = ZBHP — ZBT == +0001,5'; fﬂﬂon:ﬂzly.\/g: ﬂ:2,24,;HeB$[3Ka fﬁ
HE TpEBBIIIAET JOMYCTHMYI0 BEIMYMHY, OHA MeHbme gomyctmmoii (1,5< 2,24). E&
pacmpenensior ¢ oOpaTHBIM 3HAKOM IOPOBHY Ha BCE YIUIBI XOAa C OKPYIJICHHEM 3HAueHHMA
HOIPABOK JI0 AECATHIX J10JI€H MUHYT:

S=—Tgin=-15/5=-03.

VcnpaBneHHble 3TUMHM IONpaBKaMM YIJIbl 3amuchiBaloT B rpady 3 Benomoctu. Cymma
UCTIPABJICHHBIX YTJIOB JOJDKHA PABHATHCS TEOPETUIECKOIA.

Haxonum aGCoNOTHYIO U OTHOCUTEIbHYIO JIMHEHHbIE HEBSI3KU X0J1a; OCYIIECTBIISIEM YBA3KY
npupamennii koopauHar. CHavdana BbIYHCIAEM HeBs3KH fy u fy B mpupamennsx xoopauHar mo
OoCAM X U Y:

fx =2 Axap= 2 Axr; fy =3 Aynp- 3 Ay,
fy= ZAXHP—ZAXT:+224,96—225,32:—0,36;fy:ZAynp—ZAyT:+79,71—80,16:—0,45

rae D Axr = Xion — Xuaa ¥ D AYr = Yion — Yiay — TEOPETHUECKUE CYMMBI MPUPAIIICHUN KOOPIAUHAT,
BBIUHUCIIIEMbIE KaK pa3HOCTH abcuucc u opauHar koHewyHoi I13 19 m navanbHo#l [13 8 Towek
xoma. AOCONIOTHAas JIMHeWHas HeBsi3ka fp  Xoma Belumcisiercs 1o gopmyne:fp =

JE2+ 17 =/€036™+€0,452 =0576.

OtHocutenbHas nuHeiHas HeBsiska fp /P xoma (P — cymma mummH CTOpOH X07a) BBIpa)aeTcs
pocTOoi ApoObI0 ¢ eauHUIeH B uncnurene. Ecin oTHocUTenbHAs HEBA3KAa OKAXKETCS MEHbIIE
nomyctumoit  1/2000, To HeBssku fun fypacmpemensior, BBOAS MONpaBKM B BBIYUCICHHBIC
3Ha4YeHMs NPHPAICHUH KoopauHaT. B Hammx pacuerax otHomenue f,/P oxaszamoch paBHbIM
1/1675, uro moutu paBuo 1/2000, mosTomy HeBsizku 1o ocsim  fX u fy pacnpenensem ¢ oOGpaTHbIM
3HAKOM Ha BCE MPHUPAIICHHS TPOMOPIIHOHATBHO JUTMHAM CTOPOH xo/a di mo hopmynam:

oxi= — K/P di; oy = —f,/P-di.
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BeaoMocTh BBIYHCIEHUS KoopaAuHaT

Tabmuma 2

Hasa-nie VIJIbI AsiMy ol PYMBEBI Timmner HOPUPAIEHUS] KOOPJAUHAT KOOPMHATBI Haspa- e
Bep- (Mupexuwon- - o e
LLIHUHBI HU3MEPECHHBIC HCIIPABJICHHBIC HbIE yl"J'II)I) sa- JIMHUU BEIYHCIICHHEIE HCIIPABICHHBIE TIITHEL
xozaa o ! xona d, + X + Y xona
HHC M
o ! o ! o ! + AX + | Ay + AX + Ay
1 3 4 5 6 7 8 9 10 11 12 13
137 m3 7
29 342 | CB | 29 | 342
ms 330 59,2 330 58,9 - | 1402 |+ | 627,98 n3s
238 353 |103 | 58 [353 | 26302 | - | 137,09 | - | 22446 | - | 13699 | - 224,31
| 50 58,5 50 58,2 - 151,01 + 403,67 |
07 371 | CB | 07 | 370 | 23921 |+ | 237,05 | + | 308 |+ | 23723 | + 30,98
I 161 20,0 161 19,7 +| 8622 | + | 43465 I
26 197 | CB | 26 | 197 | 26980 | + | 241,79 | + | 11968 |+ | 24187 | + 119,78
" 79 028 79 02,5 +| 32809 | + | 55443 1"
127 149 |IOB | 52 |451 | 19298 | - | 11689 | + | 15361 | - | 11679 | + 153,71
319 267 08.2 267 07,9 + 211,30 + 708,14 319
40 07 CB | 40 | o7
1320
11320 T [ 25398 | - | 22446 | - | 25378 | + | 22431
p— | oeso1 | * | 47894 |+ | 30417 |+ | 47910 304,47
> Busn 889 28,7 27 + | 22496 |+ | 79,71
B 889 27,2 889 L |+ | 25,32 3 AR =X s 19-X s §=+225,32
+ T 131974 m3 § i
80,16
AY, ,
z y . ZAyT:Ym]Q_Ym 8:+80116
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TaxeoMeTpuUYeCKMid )KypPHAJ

Tabnuna 3
Howmep PaccrosiHue no Otcyer o Otcyer o Mecro VYron T'opuzoHTansHOE 1 Beicora Ipesbienne h = h' Or™meTka [pumeu.
IHKeTa HUTSHOMY TOPHU30HT.KPYTY BEpTHK. HYIIS HaKJIOHA IIPOJIOXKEHHUE, h =ZD’sin 2v HABOJKH +i—1
JlaJIbHOMEpPY Kpyry d = D'cos®v 2
1 2 3 4 5 6 7 8 9 10 11 12
Cranmusa 13 19, i = 1,40

113 20 — — KIT 0°32,5’

i - - KIT 1°35,5’
113 20 - - KJI- - - - 3,00 - -

0°30,5"

1] - 0°00’ —1°34’ +0,8' —1°34,8' 192,98 5,32 3,00 6,92 -

18 86,2 29°31" —2°05' 1,40

19 56,2 69°28' —2°16' 1,40

20 48,0 165°26' —3°23' 1,40

21 103,2 288°07" —0°52' 3,00

22 60,3 340°11' —2°49' 1,40
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Tabnuma 4
BrImicka u3 TaxeoMeTpUIeCKOro XypHaia

Homepa OTCYeTHI 110 r I 0 I
HAGIIONACMB! | FOPH3OHTATEHOM Oopu30oHTANBHEI | [IpeBbIieHus t™eTkH, |[Ipumedanu
¢ MPOJIOXKEHUS, , M M s
X TOYEK y Kpyry y
1 2 3 4 5 6
Crannus 113 8 126,81
| 129,33 - 4,17
1 - 111,2 -2,32 126,81
2 - 61,8 0,20 129,33
3 129,18 66,0 - -
3a 13,6 - -
4 82,1 +0,05 129,18
Crannus |
I 129,00 - -0,30
I13 8 126,97 — +4,13
5 124,15 149,6 +4,05 129,00
6 - 68,0 +2,02 126,97
7 127,01 11,8 -0,80 124,15
8 124,65 25,2 - -
9 147,8 +2,06 127,01
Crannus |1
Il 124,42 — +0,90
I - — +0,26
10 - 98,3 -0,23 124,42
11 124,62 24.6 - -
12 125,53 34,4 - -
13 62,1 -0,03 124,62
Crannus |1
I13 19 124,77 — +6,87
I 124,90 - -0,92
14 - 102,8 -0,76 124,77
15 124,93 441 -0,63 124,90
16 128°00’ 38,0 - -
17 143°19' 25,6 -0,60 124,93

BbIurCIICHHBIE 3HAYeHNs N 3alHMChIBAIOT B rpady 8 ¢ OKpyrieHueM JI0 COTHIX JI0JIeH MeTpa.
B rpady 10 3anuceiBaroT 3HauyeHus npepbiuienuit h. Eciu mpu BU3MpOBaHMM Ha TOUKY TpyOa
HaBOJIMJIACh HA BBICOTY, paBHYIO BbicoTe nHCTpyMeHTa (I = i), To h = h u 3HaveHue npeBbIICHUS
u3 rpadsl 8 6€3 U3MeHeHus nepenucsBaioT B rpady 10.

Pesynbrarel n3mepenuii, BeimosiHeHHBIX Ha ctaHmusax 113 8, I, II, u III, o6padoTansr moytu
MOJHOCTBIO, M JAJS ATHX CTaHLMH, BMECTO >KypHajla TaXxeOMETPHUECKOW CheMKH, B Tabn. 4
npuBeieHa BbIMUCKa u3 ero rpad 1, 3, 7, 10, 11 u 12. [Jannsie B rpadgax 1—4 stoil Tabiaums —
oO111e 1715 BCeX CTYJIEHTOB, @ OTMETKHU CTaHIUI U peeUHbIX TOUEK B rpadax 5, 6 KaXKAblil CTyJeHT
HAXOJHUT CAMOCTOSITENBHO.

Boryuciienne 0TMETOK CTaHIMH. BbuKciieHHe OTMETOK CTaHLUN BBIIIOIHAIOT B «Beromoctu
YBSI3KH TMPEBBILIEHUI TE€OI0JIUTHO-BBICOTHOTO XO/1a M BBIUMCIEHHUS] OTMETOK CTaHLMU» (Tabm. 5
N3BectHble 0TMeTKH Hiz s 1 Hips 19, okpyriieHHBIE 710 COTHIX J10JIei MeTpa, 3alMChIBAIOT B rpady
8 Ha NepBOM M MOCIEAHEM CTpOYKax BEeAOMOCTH. M3 ypHama TaxeoMeTpU4eCKON ChEMKHU
BBIUCHIBAIOT 3HAYEHHs NPSIMBIX Nypu 00paTHBIX Ny, MHpEBBINIEHHII 1O CTOPOHAM XOja,
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BBIUMCIIIOT ~ CPEJHHE 3HAUCHUS N, OSTUX IPEBBIICHUH. 3aTeM ONPEHENIAIOT  CyMMy
Y hrony4eHHbIX MPEBBIMIEHNH, BBIYHCIAIOT TEOPETHYECKOE 3HAYEHHE CYMMBI IIPEBBIIICHHH,
paBHOE Pa3sHOCTH M3BECTHBIX OTMETOK KOHEYHOM M Ha4daabHOM TOouek xoma: Y Ny = Hionw — Hiau,
HaxXoJIIT HeBs3Ky xona fr= Y he, — Y'h, u ee nomycTumoe 3Hauenne

fo" =+0,20m/ L,
rae L — nnunHa xona, KM.
B rpade 6 BemomocTH B TpPEBBINICHUS BBEACHBI MOMPABKH IMPOIOPIUOHAIBHO JJIHHAM
CTOPOH XOJa.

Tabnuua 5
BegomocTh yBsi3kH npeBbIlIeHHIT T€OI0JMTHO-BHICOTHOI'O X0/12 U BHIYUCJIEHUS] 0TMETOK
CTAHIUM
Howmep | I'opuzonTansu [IpeBbiienus, M [TonpaBku B | Ucnpasnenn | OTMerk
CTaHLU oe [Ipssmbl | O6patH | CpenHu | MPCBBIMICHH blE a
u IPOJIOKEHHE, e hyp bI€ Nogyp e hep 1, M MPEBBILICHUS] | CTaHLHU
M , M U, M
1 2 3 4 3) 6 7 8
113 8 129,13
+ _ | _ i
I 263,02 4,17 4,13 4,15 0,03 4,18 12495
239,21 -0,30 +0,26 0,28 -0,02 -0,30
I 124,65
269,80 +0,90 -0,92 +0,91 -0,03 +0,88
I 125,53
192,98 +6,87 —6,92 +6,90 -0,02 +6,88
113 19 132,41
P =965,01 > +3,38 >-0,10 > +3,28

OTMETKM CTaHIMI BBIYUCISIIOT 10 M3BECTHOM OTMeTKe Hpz g cranmum I13 8 u mo
VICIIPABJICHHBIM IIPEBBIMICHUAM Nycrp U 3amHCBIBAIOT B Tpady 8: Hy = Hpz g + hiz g1 Hy = Hy + hyy
U T.JI.

KoHTposeMm npaBHIIbHOCTH BBIYUCIICHUN SIBJISICTCS TIOJTYICHHE U3BECTHOM OTMETKH CTAHITUU
I13 19, 3anucanHol paHee B rpade 8.

BoruncieHne 0TMETOK peevyHbIX TOYeK. BBIUMCIICHHBIE OTMETKH CTAaHIMH MEPEHUCHIBAIOT B
rpagy 11 (tabxn. 3) unu rpady 5 (Tabmn. 4) Ha 01HON CTPOUKE C HOMEPOM TOW CTAHILIUMHU, K KOTOPOii
JaHHAs OTMETKA OTHOCUTCS. OTMETKH CTaHIIMHA aKKypaTHO MOTYCPKUBATOT.

OTMETKH peedHbIX TOYEK Ha Ka)XJOW CTaHIUU CTYIACHT BBIYUCISET CAMOCTOSATEIHHO MyTEeM
aNreOpanvdeckoro CIIOKCHHUS OTMETKH JIaHHOW CTAHIIMM C COOTBETCTBYIONIUM IPEBBIICHUEM.
[TomryueHHbIe OTMETKH 3aNTUCHIBAIOT B rpady 11 Tabmuis! 3 uau B rpady 5 Tabnuiisl 4.

ITocTpoenne Tonorpagu4eckoro mjiaHa
ITocTpoenne koopanHaTHOM ceTku. KoopInHaTHYIO CETKY B BUJIE€ KBaIpaTOB CO CTOPOHAMU

no 10 cM BeIYEpUMBAIOT HA JIMCTE YepTekHONW Oymaru pasmepoM He MeHee 40 x 40 cMm. Ecnu s
MOCTPOEHUS CETKU ucnoib3yercs uHeiika ®.B. [IpoOsimeBa, To y1o0Hee B3STh JIUCT pa3MepamMu
He meHee 60 x 60 cM. HeoOxoanMoe KOJMYECTBO KBAJAPATOB CETKU PACCUMTHIBAIOT, UCXOISA U3
MOJIyYEHHBIX 3HaHUH KOOPAMHAT BEPILUH TEOJOIUTHOrO Xoaa (Ttabiu. 2, rpadsr 10, 11).

Ilpumep. Camas ceBepHasi (MMerolasi HauOoJIbIIee 3HAYCHHUE X) M caMasi F0’KHas (MMeroIas
HAaWMEHBIIIEE 3HAUYCHUE X) TOYKU UMEIOT a0CITUCCHI Xcey =1230,24 M~+230 M; Xjouu=355,74 M ~
356 M.

B macmrabe mmana (1:2000) cropone kBaapata B 10 ¢cM Ha MECTHOCTH COOTBETCTBYET
paccrosinue B 200 M.
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Xeos ~ X +230—(-356) 586 _
200 200 200

CrnenoBarenbHO, HEOOXOIUMO TIOCTPOMTH TPH TOPH3OHTAIBHBIX psiia  KBAJpaToB.
AHaJOTMYHO OIPEeesSIOT YUCIO0 BEPTUKAIBHBIX PSI0B KBAIPATOB IO OCH Y.

CeTky BBIUEPUHMBAIOT OCTPO OTTOYCHHBIM Kapanjaamom. [loctpoenne KoOpAMHATHOW CETKU
HEOOXOJUMO TIIATEIbHO MPOKOHTPOJIUPOBATh: LHUPKYJIEM—U3MEPUTENIEM CPaBHUBAIOT MEXIY
co0Ol JuaroHanu KBaaparoB. PacxoxaeHus B X JUIMHAX Jomyckatorcs He Oosee 0,2 MM; ecnu
pPacxXosKJIeHUs IOTy4YaroTcsl O0JIbIle, CETKY CTPOSIT 3aHOBO.

KoopauHaTHylo ceTKy OIHM(POBHIBAIOT TaK, YTOOBI TEOJOJMTHBIM XOJA pa3Memancs
npuUMepHO B cepeiauHe jaucrta Oymaru. Tak, ans mnpumepa, npuBeneHHoro B «Bemomoctu
BBIUMCJICHHSI KOOPAMHAT BEPIIMH TEOJOIUTHOrO Xoaa» (Tabim. 2), Obuta Obl ynoOHa onudpoBKa,
MOKa3aHHas Ha puc. 5, a.

IlocTpoeHune T€OJOJUTHOTO X0/1a N0 KOOPAUHATAM €ro BepUIMH. BepnHbl X0/1a HAHOCAT
Ha IJIJaH 10 WX BBIYMCICHHBIM KoopauHaTam (Tabn. 2, rpader 10, 11). Hanecenme Touek
BBITIOJTHSIOT C IIOMOIIBIO IUPKYJIS-U3MEPHUTENST U MAacIITAOHON JIMHEUKH.

[Ipennonoxum, TpeOyeTcs HaHECTH TOUKY ¢ KoopAauHatamu x = -14,02 M u y = +627,98 m.
CHauvasia BBISICHSIIOT, B KAKOM W3 KBaJPAaTOB CETKH JOJKHA JIEKATh 3Ta TOUKA: 0 HAIIPABJIECHUIO X
TOYKA JOJKHA HAXOJUTHCS MEXAY JIMHUAMU ceTKu ¢ abiuccamu 0 u -200, mo HampaBlIeHUIO Y —
MEXy JUHUSMU ceTku ¢ opaumHatamu + 600 u +800 (puc. 5, a). Ot nuauu ¢ abuuccoit 0 mo
BEPTUKAIBHBIM CTOPOHAM 3TOTO KBajJpara OTKJIaAbIBatOT BHU3 paccTosiHue 14,02 m (puc. 5, 0) u
MIPOBOJAT JIMHUIO, MApAUICTbHYIO JUHUU ¢ abuuccor 0. Baonp 3Toi JMHUM OT BEPTHKAIHHOM
JIMHUM CETKH ¢ opauHaTtor +600 oTKIIaIbIBAIOT BIPABO paccTosiHue 627, 98 m — 600 M =27, 98 M.

3.

a )
+X i .
S S =4 .
B 3 %+ 400 S S
% 1]
Wl o —— —— 14,02
+200 . 21,98
0 _ .,
%
O _
| o

PI/ICYHOK 5. HOCTpOCHI/Ie KOOpAWHAT TOYCK INIAHOBOTO CbEMOYHOT'O 000CHOBaAHUS.

[Tomy4yeHHyt0 TOUKy 0003HAUaAIOT CI1a0BIM HAKOJIOM UTJIbI LUPKYJIS-U3MEPUTENS U Cpa3y ke
OOBOJAT OKPYXHOCTBIO AuamMeTpoM 1,5 MM; BHYTpb 3TOH OKpPYKHOCTH HUKAKHE JHHHUU
OPOBOJUTH HeNb3sd. PAIOM 3amMchiBalOT B BUAE IpOOM: B YHCIUTEIE — HOMEp TOYKH, a B
3HaMEHaTese — B3ATYI0 U3 Ta0Jl. 5 ee OTMETKY ¢ TOUHOCTBIO JI0 COTBIX JI0JIEH MeTpa.

Hanecenne Touek Xoma HEOOXOAMMO MPOKOHTPOIMPOBATH. [l KOHTpOJS H3MEPSIOT
paccTosHUSL MEX]ly HaHECEHHbIMU BEpIIMHAMU: MOJYYMBIIMECS HA IUJIaHE JUIMHBI CTOPOH XOAa
JIOJDKHBI OTIIMYATHCS OT 3alMCaHHbIX B Tpade 5 BeIOMOCTH BBIYMCICHUH KOOPAUHAT HEe OoJiee ueM
Ha 0,2 MM B MacITade COCTaBIIEMOIO IIaHa.

[Tocnenyromue rpadguyeckre paboThI MO COCTABJICHUIO IUIaHA: HAHECEHHE PEEYHBIX TOYEK,
M300paKeHHe CUTYallud U peiibe)a MECTHOCTU — KaXKJbIil CTYAEHT BBIIOJHSET MO OJAHOMY W3
JIBYX BapUAHTOB («a» UITU «O»).

Hanecenne Ha nJjiaH pee4yHbIX TOoYeK. PeeuHble TOUKM HAHOCAT HA IUIAH C TOMOIIBIO
LUPKYIIA-U3MEPUTEIIS, MAacIITaOHOM JIMHEHKHN U TpaHcnopTupa. [laHHble 1715 HaHeceHHUs OepyT U3
TaxeOMETPUUIECKOTo XypHaina (Tadn.3 u 4).
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Bapuanum «a». Ctynentsl, haMuinu KOTOPBIX HaYMHAIOTCS ¢ OykB, A, b, B,...., K, HaHOCAT
peeuHbie TOUKU [, 3a, 4-12, Tak KaK UM cieayeT n300pa3uTh CHUTYAllUIO U peiibed) MECTHOCTH B
npejenax yJacTka, orpanndeHHoro gunuen 113 8-11, pexoit u moccelinoil 1oporoii.

Bapuanm «6». Ctynentsl, pammimn KOTOpbIX HaunHatoTes ¢ Oyks JI, M, H.,..., 5, HaHoCAT
peeunble TOukH 1-3, 3a, [1-22, wzoOpaxas cUTyanuio H penbed B Ipelesiax ydacTka,
orpannyeHHoro ymauei 113 8-11, pexoit, muuueii 17-19, rpyHTOBO# M MIOCCEHHOM TOpOTraMHu.

[Tpuembl HaHECEHUS Ha TUTAH PEEYHBIX TOYCK OMHCAHBI B TEOPETUICCKON YACTH HACTOSIIIETO
nocoous.

HanecenHyio Ha IUTaH pEEYHYI0 TOYKY OOO3HAYAIOT CJIA0BIM HAKOJIOM WIJIbI IHPKYIIS-
U3MEpUTENs U 00BOAAT OKPYKHOCTHIO AuameTpoM 1,0 mm. Psyiom kapangamom moanuchiBaioT B
BUJIE ApOOU HOMEpP TOYKH M €€ OTMETKY C OKpPYIJICHUEM A0 NECATHIX JoJe merpa. Peeunbie
touku 7, 10,13-15 u 17, B KOTOpHIX OBLIH ONpEACICHb OTMETKH ype3a BOJIbI B peKe, HaJ0 0OBECTH
OKPY>KHOCTSIMU JTuaMeTpoM 1,2 MM, yKa3aB OTMETKH ype3a BOJIbl C TOYHOCTHIO JJO COTBIX JIOJICH
MeTpa. Bo3ie ocTanbHBIX PeeyHBIX TOYEK, B3ATHIX HA JIMHUU ype3a BOJbL, MOJAMNUCHIBAIOT TOJIBKO
UX HOMEDA.

N300paxkenne curyanuu Ha miaHe. Haknanky cutryanum npousBonaar B macmrabde 1: 2000
10 adprcaM CheMKH 3/1aHHii (CM. pUC. 4) U adprcaM TaxeoOMETPUIECKOW CheMKH (CM. puc. 6, a-e).
BHayane pexoMeHIyeTcs HAHECTH 3JIaHUE, CHATOE CIocoOaMu MEePHEeHAUKYISPOB U JHHEHHBIX
3aceyex.

el Adpue & Adpur
{ MAREPHEMAUVETADE (hERAY MTEUEMPUNECKOL CBEMKL
+ EmonyuR nik Empniy |

om0 Adrn e
-
-

fpurpvgryn:

w N Wupusia npgeywed
W wilemis woere 12s, -/
wisgeinit arodemod IR
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2 Pepurined moumu § i 'zpu 5ugn L A
v Diamu wir Butws ( Vil
wéu dpolixe xxg Bema Hpurewanus; -
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0 pozu § H, 2 Peesnoie mpuay §ut Bawma ng Buecned
dﬁoﬂu amdpma.

] Adpur ) Abpur
MO CEOMEMHELROY ¢ hPHAY MOXeGAPIMpyBRE € bRFAL

EmaniguR ff emantgine i iy

Puc. 6. AGpuchl TaXeOMETPUIECKON ChEMKH.
Bapuaum «a». Wcnonb3yercs abpuc cbheMKH 31aHus (cM. puc. 4, a) u aOpuchl
TaXeOMETPUUYECKON CheMKHU (CM. puc, 6, a-6). lllocce HaHOCUTCS 1O peeuHbIM Toukam 3a, 5 u 6;
mMpuHa ero (22M) B mpeenax ydacTka CheMKHU Be3ze oJuHakoBa. JInHus ypesa Boasl B peke Mk
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npoBOIUTCA 10 peeuHbiM Toukam 7, 10, 11 u 8, 12; mmpuHa peku omnpenensiercs B3aHMHBIM
mostokeuuem touek 7 u 8, 11 u 12.

Bapuanm «6». VUcnonb3ytot abpuc cheMKu 31anus (puc. 4, 0) 1 aOpUChl TAXEOMETPUIECKOU
CheMKH (cM. puc. 6, a, B, T). lllocce u rpyHTOBast JOpora HAHOCSATCS MO PEEYHBIM TOYKaM 3a, 3,
20, 19; mmpuna mocce (22M) M TPyHTOBOH noporu (6M) B mpeaenax ydacTKa ChEeMKHU
COXPAaHSIIOTCS MOCTOSTHHBIMU. JIMHMS ype3a Bojbl B peke Mk mpoBoAUTCS MO peedHbIM Toukam 11,
13,14, 15, 17 u 12, 16; mmpuHa peKku onpeaesieTcs B3auMHBIM MoJiockeHrneM Touek 11 u 12, 16 u
17.

PucoBka peabeda Ha miane. [Io oTMeTKaM CTaHIMK U PEEYHBIX TOYEK HA IJIAHE MPOBOJISAT
TOpU30HTAIM C ceyeHHeM penbeda yepes 1 M. Creapl TOpU3OHTajneil cienyeT OTBHICKMBATH
rpadu4ecKoil MHTEPIONAIMCH; ee BBIIOJHIIOT TOJBKO MEXAYy TOYKaMH, KOTOphle B abpucax
TaXxeOMETPUUYECKOI CheMKH (pHC. 6, a-B — M0 BapUAHTY «@» WU pHC. 6, a, B, T — [10 BAPUAHTY «O»)
coearHeHbl cTpenkamu. CoenHeHne KaKuX-1100 BYX TOYEK B aOpHCE CTPEIKO TOBOPHUT O TOM,
YTO MECTHOCTb MEXJy HUMHU HMMEeT OAMH cKaT (0e3 meperuOoB), HaIMpaBICHHUE MO KOTOPOMY
CBEpXYy BHHM3 M YyKa3bIBaeT crpenka. [Ipucrymas k u3oOpaxkeHHio penbeda, TOUYKM HA IUIAHE,
MEXIYy KOTOpPbIMH B abpucax HMEIOTCS CTPENIKH, COEIMHAIOT KapaHJalloM TOHKUMHU
BCIIOMOTATEeIbHBIMU JIMHUSAMH. VIHTEPIONSAIUSA IO HAMEUYEHHBIM JIMHUSM MOXET TPOU3BOJUTHCS
J00BIM U3 CIIOCOOOB.

Haitnennple uHTEpnONSIUMENd ClIEAbl ONHOMMEHHBIX TOPU3OHTAICH COEOUHSIOT TUIAaBHBIMU
KPUBBIMH U TakuM 00pa3oM MOJydaroT ropu3oHTanu. OTMETKH TOpU30HTaNel, KpaTHbIE 5 M,
NOJNKCHIBAIOT B Pa3pbhIBaxX TOPU3OHTAJEH; NMPH 3TOM BepxX HHU(p IOKEH OBITh OOpalieH B
CTOpPOHY cKaTa MeCTHOCTHU. [Ipu HEKOTOPBIX TOPU3OHTANSAX CTaBAT OCPTUITPUXH B HAIMIPABICHUSIX
XapakTepHBIX JHMHUK penbeda; Oeprmrpux o0s3aTeNbHO CTaBAT NPU KAKAOH 3aMKHYTOH
TOPU30HTAIH.

Yepes konmypwl 30anus, wocce u 2pYHmMosou 00pocu 20pU30HMaIU He NPo8oosim.

IlocTpoenue rpaduka 3aj0:keHuii. B HIDKHEH yacTH miaHa CTPOSIT rpaduK 3aJT0KCHUH IS
ykiI0HOB. 3amaBasch ykionamu 0,01; 0,02; 0,03; 0,04; 0,05; 0,06; 0,07 u BbICcOTOW CcedYeHUs
penbeda 1 M cocTaBnsieMOro IjiaHa, BHIYUCISIOT COOTBETCTBYIOLIME MM 3allokeHus. Mcxomnoit
bopmyIoit I BeIYUCIEHHS siBsieTcst popmyna ykiona 1= h/d, rae | — ykioH; h — npeBbliieHne
(B HaIIeM cllydae — BbICOTa ceueHus peibeda); d— 3amoxeHue.

Ipumep. Ina yxnaona i = 0,02 eraucisgem 3anoxenune d = h/i = 1,0m / 0,02 = 50,0 m,
KOTOpO€ B MaciuTade miaHa cocTaBut 25,0 MM.

[To omHOIT ocu TpaduKa OTKIAIBIBAIOT 3HAYCHUS YKIOHOB: OTJIOKUB BIIPHTBHIK APYT JPYTY
IIECTh PaBHBIX OTPE3KOB IPOU3BOJIBHON BEIMYUHBI, Y KOHIOB HX MOJNMCHIBAIOT 3HAYCHUS
ykiaoHoB ot 0,01 mo 0,07 uepe3 0,01. Ha xoHIax OTJIOXEHHBIX OTPE3KOB BOCCTAHABIMBAIOT
HEepHEHIUKYIISAPBI, IO KOTOPbIM OTKJIa/AbIBaloT B MaciTade 1:2000 cooTBETCTBYIOIIME YKIOHAM
BBIYMCIICHHBIC 3HaueHus 3anokeHus 0. Yepe3 KOHIBI OTJIOKECHHBIX 3aJ0KEHHH TMPOBOISAT
IUTaBHYIO KPUBYIO (I10 JIeKany).

Odopmienue Tonorpadgpuueckoro mjiaHa y4acrka.

Bce koHTypbl u penbed, M300pakaeMble Ha IUIaHE, BBIYEPUMBAIOT TYIIBIO B COOTBETCTBUHU C
«YCIIOBHBIMH 3HaKaMH ISl TOmorpaduyeckux KapT W IUTaHOB». llpm 3TOM HEoOX0oauMo
TIIATETFHO BBIIEPKUBATh OUEPTAHUS M Pa3Mepbl, a TaKKe MOPSAIOK pa3MENIeHHUs 3HAYKOB, JUIS
macmtaba 1:2000. Bce mocTpoeHMss W HAANKWCH  BHINOJHSIOT TOHKUMH  JIMHUSIMHU.
BcnomorarenbHble OCTPOSHUS Ha MJIaHE TYIIbIO HE 00BOJISAT.

BeperoBpie TMHHHM PEeKH W MalleHBKHE OKPY)KHOCTH, 00O3HAYArOIIWE peedHbIe TOYKH 7,
10,13-15 u 17, B KOTOpBIX OBLIM OINpeneNeHbl OTMETKH ype3a BOJbl, BHIUEPUMBAIOT 3EJICHOU
TYIIBIO. 3eJIEHOM TYILBIO MPOBOJAT U 110 JIBE KpallHUE JINHUU (KIOBETHI) ¢ 00E€UX CTOPOH ILIOCCE.

[Ipu BbIUEpPUMBAHMM 3JIEMEHTOB peibe(a TOPU3OHTAIM MPOBOJIAT KOPUYHEBOM TYIIBIO
(xxeHOU cueHoil). OObIUHAs TONIIMHA TOPU3OHTAIU J0bKHA ObITh 0,1 MM, a rOpu3OHTaIU C
oTMeTKamH, KpatHeiMd 10 M, yrommaioT B 2,5 pa3a. OTMETKH TOpU3OHTaNed, KpaTHbIE 5 M,
TIOJINMCHIBAIOT B pa3pbiBaX TOPU3OHTANICH; ITO JIETACTCS TaKKe KOPUYHEBOH TYIIBIO (B OTIMYHE
OT OTMETOK PEEYHBIX TOYEK M CTAHIMH, BHIMMCHIBAEMbIX YepHOW TymIbi0). KopuuHeBoil TyIibio
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CTaBAT U TOYKU B YCJIOBHOM 3HAKC IICCKaA. Bce ocranpubie JIMHUH, YCJIOBHBIC 3HAKW W HAAIIUCHU
BBINIOJIHSIFOT 4YEepHOW Tymiblo. Homepa peedHBIX TOYEK TYHIBIO HE OOBOAAT, OCTaBIIssi UX B
KapaHjaure.

C ceBepHOIl CTOPOHBI y4acTKa IIOJANKCHIBAIOT 3HAYCHHUS Y, a C BOCTOYHOH — X JIMHHH
KOOPJMHATHON CETKU. DTO [eNaroT BO3JEC IEepPEeCeUeHHd KOOPAWHATHBIX JIMHUK (BEpIIMH
KBQJIpaTOB) CETKH. B BepxXHell 4YacTH JHMCTa BBINOJHSIOT 3arjIaBHYIO HAAIUCh, B HIDKHEH
YKa3bIBalOT YHMCJICHHBIM MaciiTad IUIaHa, BBICOTY CEUYEHHs penbeda M pa3MemaroT rpadux
3QJI0KCHUI JJIs YKIOHOB.

Oo6mee mpencrasineare 00 oGOpPMICHHH COCTABIECHHOTO IUIaHAa JaeT puc. 7 (MOCTpoeHue
BBIIIOJIHEHO 10 3HAYEHHSM KOODPJIMHAT, B3STHIM [IPOU3BOJIBHO).

3aoanue 4. Pemienne 3aga4 no ronorpadgpuyeckoMy IUIaHy y4acTka.

3agauya 1.HaifTu oTMETKYy TOYKHA, B3SITOM MEXAY JBYMSI COCEIHUMH TOPHU30HTAISMH.
Toukad HameyaeTcsi CaMUM CTYACHTOM MEXAY JOOBIMH ABYMsI TOpPH3OHTalsiMU. HalineHHyro
OTMETKY IOJIIMCHIBAIOT HA IJIaHE BO3JIE TOUYKHU.

3agauya  2.0mpenenuth YKIOH oOTpe3ka BC, TMNPOBEAECHHOTO MEXAY COCEIHUMHU
ropusoHTaIAIMU. OTpe30K MPOBOIUTCS B JIFOOOM MeCTe IUIaHa TaK, YTOObI ero ToukuB u C nexanu
Ha JBYX COCEIHHUX ropu3oHTaNsAX. HalileHHOe 3HaueHHe YKIIOHA 3alMChIBAIOT BIOJIb OTPE3KA.

3agaua 3. Ot 13 8 k peeunoit Touke 10 (ans Bapuanta «a») wiu ot I13 19 k Touke I (mns
BapHaHTa «0»), MONB3YsICh IPAPUKOM 3aJI0KEHUH, MPOBECTU KPATUaANIIYIO JIOMAHYIO JIMHUIO TaK,
4TO0OBI HM HAa OJTHOM M3 €€ OTPE3KOB YKJIOH He mpebimai i = 0,02.

OTBeThI Ha 331291 0POPMIIIETCS HA COCTABJICHHOM CTYACHTOM IUTaHe (CM. puc. 7).

Ha penensupoBanme mnpeacraBisiloTesi: 1) pemieHuss 3aJad  Ha  BBIYHCICHUE
JTUPEKIUOHHBIX YTJIOB JIMHUN ¥ KOOPJUWHAT TOUEK; 2) BEJOMOCTh BBIUMCICHUN KOOPAUHAT BEPUIUH
TEOJIOJIUTHOTO XOJa; 3) TaxeoMeTpHUeCKHuil >XypHai, 4) BEIOMOCTb YBS3KH IPEBBILICHUI
TEOJO0JUTHO-BBICOTHOTO XOJIa M BBIUMCICHHUS OTMETOK CTaHIIMM; 5) IUIaH ydacTka; 6) pelieHus
3aJa4 [0 TonorpaguueckoMy IjaHy y4yacTka.

AAdl ETPONTEASHON PADWAZKH

. 3. Otz st cHCHAREIIORS TORFFMELEITS MM

Puc. 7.

5.6 Bonpocsl Kk 3auery
1. Ilpeamer, nenu U 3aa4M reoe3uu, Tonorpaduu u KapTorpapum.
2. CoBpeMeHHBIE MPEACTABICHUS O PUTYPE U pazMepax 3eMITH.
3. Buzbl MactaboB, CHCTEMBI KOOPJUHAT U BBICOT.
4. Tlonarue o reorpapuueckux u Tomorpaduyeckux Kaprax. Bunbl, cBoiicTBa M Ha3Ha4YeHHE.
Knaccugukamuu kapT.
5. Maremarunyeckas ocHoBa KapT. Kaprorpaduueckue npoekuuu. Tornorpapuieckue rniaHsbl.
6. Pasrpadka u HoMeHKJIaTypa Tonorpaduyeckux KapT. Y CIIOBHBIE 3HAKU TONOTPahUIECKUX KapT
v 11aHoB. M3o0paxkenue penbeda.
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7. IlpuHIUOBl OpraHM3alUu ChEMOUYHBIX paboT. ['ocynapcTBeHHas reoje3uyeckasi IJIaHOBas U
BBICOTHAs CETH.

8. 'eonesnueckue cetu cryiienus. [1aHoBbIe U BEICOTHBIE ChEMOYHBIE CETH.

9. YrioBbIe U3MEpEHHUsI, CIIOCOOBI U3MEPEHHUS YTIIOB. TeoM0auT. Y CTPOICTBO M MOBEPKH.
10. JIunelinple u3MepeHusl.

11. TeomonutHass cwhéMKa, Ha3HaueHHEe U o0dacTh MpuMeHeHus. [lonmeBble wu3MepeHus,
KaMepaibHas 00paboTKa.

12. Cioco0Os! HUBenUpoBaHusA. HUBEIMpseI, ycTpOHCTBO, HA3HAYEHHE, TTOBEPKH.

13. TaxeomeTpuueckas CbEMKA.

14. Men3ynbHas CbEMKA.

15. 'mazomepHas chEMKa U GapOMETPUUECKOE HUBEIUPOBAHUE.

16. Aspodorochémka, ocHOBHBIE ATarbl. KocMochéMKa.

17. 'eone3nueckasi OCHOBA I€0JIOT0-Pa3BEIOYHBIX padOT.

18. Tonorpaduueckas 0CHOBA I'e0J0r0-pa3BeOYHBIX padoT.

19. Ilpsamas reoge3nyeckas 3ajgaya.

20. O6parHas reoje3uyeckas 3aaayva.

21. CiocoObI CbEMKH IOAPOOHOCTEH MPH TEOIOTUTHON ChEMKE.

22. Ilepenecenue TOUYKH C IPOEKTa B HATYPY.

23. [lepenecenue pacCTOSIHUS C IPOEKTa B HATYPY.

24. Ilepenecenue B HaTypy MPOEKTHOTO TOPU3OHTAIBLHOTO YTJIa.

25. Ilepenecenue B HaTypy TOYEK C IPOEKTHBIMU BBICOTHBIMU OTMETKAMHU
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TEXHOJIOTHYECKASA KAPTA JUCHUIIJIMHDBI

OCHOBHAS OBPA3OBATEJIBHAS TIPOI'PAMMA
21.05.04 I'opHoe aeJ10
Cnennammzauus Ne2 [loxzemHasi pa3padoTKa pyJHbIX MeCTOPOKIEHH I

(xon, HampaBleHUE, MPODUITH)
TEXHOJIOIT'HYECKASA KAPTA

Mudp mucnummas! no PYIT | b1.5.32
Jucrumnanaa I'eone3ns
Kypc 3 | cemectp | 6
Kagenpa TOPHOrO Aesa, HayK 0 3emJie M MPUPOA000YCTpolicTBa
@.1.0. nmpenoxasates, 3BaHHUE, JIpiTknH Buranuii AuapeeBny, K.r.-M.H., JOLEHT Kadeapbl TOPHOI0
JOJDKHOCTh Aena, HayK o 3emJjie H MPUPO000yCTpoOiicTBa
DO Tpy10eMKOCTb, 4ac/3ET | 108/3 | Kon-Bo cemectpor | 1 Dopma KOHTpoJIs | 3auer
—HKoﬁm./TeK.ceM. | 32/32 [rIP/CMo6LL{./Tex. cem. | 16/16 | HBo6m./TeK.ceM. -I- | CPCOGm./TeK.ceM. 60/60

KOMI[eTeHIIHI/I oﬁy'{alomerocﬂ, q)opanyeMLIe B pe3ysibTare 0CBOCHUS TUCHUIIJINHBI:

- BJIaJICHUE METOJIaMM aHaJN3a, 3HAHWEM 3aKOHOMEPHOCTEH MOBEICHNUS M YIIPABICHHUS CBOMCTBAMH TOPHBIX IIOPOA H
COCTOSIHEM MacchBa B Mponeccax AO0ObMM W TepepadOTKH TBEPABIX IOJE3HBIX HMCKONAEMBIX, a TaKXe MpH
CTPOUTENBCTBE U AKCILTyaTAIlUK NOA3eMHbBIX coopyxeruii (OITK-9);

- YMEHHE OIpEAEATh MPOCTPAHCTBEHHO-TEOMETPUUECKHE IOJIOKEHHSI OOBEKTOB, OCYLIECTBISITH HEOOXOIUMBIE
re0JIe3NYECKUe U MapKIICHACPCKIE H3MEPEHHs, 00pabaTsiBaTh M HHTEPIPETUPOBATh HX pe3yibtatsl (ITK-7).

Kon ¢opmupyemoii KosmmyectBo | MakcuMmajibHOe Cpok
KOMIIeTeH MM Conep:xxanne 3aJaHusi | MepONPUATHI KOJIN4Y€eCTBO NnpeaoCcTaBJIeHUs
0aJ1JI0B

Beoonwiit onox

He npexgycmorpen | | | |

Ocnoenoit o610k

[IpakTudeckas padora.
OIIK-9, I1K-7 'Y cTHBIH ompoc Ha 1 3 B Teuenne cemectpa
[MOHUMaHNUE TEPMHHOB
OIIK-9, I1K-7 [IpakTuueckas padora. 3 15 B TeueHie cemectpa
Pemenmne 3ama4
OIIK-9, I1K-7 [IpakTuueckas padora.
N 1 5 B Teuenne cemectpa
Jlokiian ¢ npeseHTanuen
OIIK-9, I1K-7 [IpakTHueckas padora. 1 5 B Teuenne cemecTpa
Pedepar
OIIK-9, I1K-7 [IpakTuueckas padora. 3 30 B TeucHHe cemectpa
KonTtposbHas paboTa
OIIK-9, I1K-7 [IpakTHueckas padora.
2 2 B teuenue cemectpa
["pynnoBasi AUCKycCHsl
Bcero: 60
Bomnpoc 1 20
3auer Bompoc 2 20 o pacnmcanuto
Bcero: 40
Hroro: 100
Jlononnumenshulil 610K
OHK-9, [IK-7 HO[[FOTOBKa OIIOPHOT'O KOHCIICKTAa 5 T1o corytacoBaHUIO C
[loaroroBka rioccapus 5 npenojaBaresieM
Bcero: 10

[Ilkana oneHuBaHUS B paMKax OayutbHO-peiiTmHroBoi cucrembl MAI'Y: «2» - 60 GamioB n menee, «3» - 61-80
6aioB, «4» - 81-90 6amnoBs, «5» - 91-100 6ay10B.
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