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Pabouas nporpamma paccmoTpeHa u o100peHa Ha 3acenanuu kadenpsl ['eonoruu,
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27.02.2025, mpotokos Ne 4 Rt

3aB. kadeapoii - N.A. Tpumun

PaGouast mporpamma ogoOpeHa metoauueckord komuccuen MWL uT

07.02.2025 r. nmpotokois Ne 4
[Ipencenarens ;%’ - H.A. IlsrTanes

, v

Paboyas nporpamma cocraBiieHa: 7/
cT. mpenogasarens  kadeapsl [ MJIuOI1N, Mo s H.B. JIutBuHeHKO
Penensenr:

BEJYLINI CIIeNHUATNCT MapKIIeHIePCKO-TE01e3MUECKOM CITy>KObI
00O «MarHutoropckasi MapKIIe1epcKo-reo1e3nueckasl KOMIIaHUD ,

(/Y 10.J1. MaBpun




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eororum, MapKIieaepcKoro neina u 000rameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'puun

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eonorum, MapKIeiaepcKoro aeia u 000orameHus

[Iporokonm ot 20 . Ne

3aB. kadenpoii I/I.A.?pI/IIHI/IH

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl [ eooruu, MapKIIeHIepCKOro J1ena U 000TraiieHus

[Iporokon ot 20 . Ne

3aB. kadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM Troj1y Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHaepcKoro jaeaa u 00orameHusI

IIporokom or 20 . Ne
3aB. kadeapoii H.A. I'puiiun

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM o1y Ha 3aceanuu Kadeapsl ['eonoruu, MapKIieHaepceKkoro aena u o0orameHus

[Iporokom ot 20 . Ne

3aB. xadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuzanuu B 2031 - 2032
yueOHOM ToJTy Ha 3acefaHuu kageapsl ['eonoruu, MapKiieiaepckoro neia u 00orameHus

[Iporokom ot 20 . Ne

3aB. xadenpoii I/I.A.?pmmxm

Pabouas mporpamma nepecMoTpeHa, o0cykieHa u ogoopena i peanmsanun B 2032 - 2033
y4eOHOM o1y Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIIeHaepCcKoro 1eia u 000TameHus

IIporokom ot 20 . Ne
3aB. kadeapoii N.A. I'puiun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

CBSI3aHBI C MPAKTUYECKOW AEATEIbHOCTHIO YeNIOBEKa B TOM HJIM MHOM HPOHM3BOJCTBE.
JucuumnuHa sBisieTcs OJHOM H3 Haubosiee CIOXKHBIX HAayK, KOTOpasl IO3BOJSET pellaTh
MpUKJIaJHble MH)KEeHepHble 3anadu. OCHOBHOM LIE€NbI0 Kypca ABIAETCS (OpMUPOBaHUE Y
CTYICHTOB 3HaHHWIl O mpolecce MpoBeneHus: crepeodoToTonorpadhuyeckol ChbeMKH MpU
MapKIICHIEPCKOM O00ECIeUeHUN OTKPBITBIX TOPHBIX Pa3pabOTOK, a Takke MpH AedpopMaiiu
WHXEHEPHBIX COOpYXeHUl. V3yueHne HOBBIX COBPEMEHHBIX CHUCTEM ChEMOYHBIX MPUOOPOB U
METO/Ibl U3yYEHHS] CheMOK COBPEMEHHBIMU MTPUOOPAMHU.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuunmnimna J{ucTaHmoHHbIe METOIbI 30HAMPOBAHUS 3€MIIM BXOAUT B YaCTh y4eOHOTrO
wiaHa (HopMUPYEMYIO0 YYaCTHMKaMH OOpa3oBaTeNbHBIX OTHOIIEHUH  00pa3oBaTeNbHOU
IPOTPaMMBI.

Jisg  u3yyeHMs ~ JUCUMIUIMHBI ~ HEOOXOAMMBI — 3HaHUS  (YMEHHUs,  BIIAQJICHUSA),
c(OpMHUPOBAHHBIE B PE3yJIbTAaTe U3YUEHUs TUCLMILUIMH/ IPAKTUK:

HaueprarenbHas reomerpus

Pynuudnas reosorus

I'eonorus

3HaHus (yMEHUs, BIaJEHUs), IOJIyY€HHbIC [IPU U3YYECHUH JaHHOM JUCLUUIUIMHBI Oy1yT
HEOO0XOANUMBI JJIs U3YYEHUsI JUCLUIUIMH/TIPAKTUK:

[Tpon3BOCTBEHHAS - IPEIAUITIOMHAS IPAKTHKA

3 Komnerenuuu o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYeMble Pe3yJIbTaThl 00y4YeHus

B pesynprare oOCBOCHHS AUCHUIUIMHBI (MOIYJIS) «/IucTaHUMOHHBIE METOJIbI
30HIMPOBaHUs 3eMT» 00yJarONTUiCs JOJKEH 00Ia1aTh CICTYIONIMMU KOMITETCHIIMSIMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

IIK-1 CriocoGeH BBIMOJIHATh MHKEHEPHO-TEO0/Ie3NYECKUE U3bICKAaHUS, IJIAHUPOBAaTh Pa3BUTHE
TOPHBIX pabOT, OCYIIECTBIIATH MapKIIEHJEPCKU KOHTPOJIb COCTOSHUSI TOPHBIX BBIPAOOTOK,
3JaHUM COOPYKEHHMM M 3€MHOM IOBEPXHOCTH Ha BCEX JTAlax OCBOCHMSI M OXpaHbl HEAp C
obecrieueHrneM MPOMBIIIIIEHHON W 9KOJIOTUYECKON 0€30MaCHOCTH

IK-1.1 CocraBisieT MPOEKThl NPOU3BOJCTBA MAPKIIEHIAEPCKUX U TE€OAE3MYECKHUX
paboT, OCYyIIECTBISAET KOHTPOJIb 32 BHIIOJHEHUEM M3BICKATENILCKUX PAbOT

[1K-1.2 [Inanupyer pa3BUTHE TOpPHBIX pPabOT M KOHTPOJIUPYET COOTBETCTBUE
(bakTHYECKOro pa3BUTHSI TOPHBIX padOT MPOEKTaM U KaJeHIapHbIM IJIaHaM

I1K-1.3 OO0OCHOBBIBAaCT U HCIIOJIB3YCT MCTOABI TCOMETPHU3ALIUN U ITPOTHO3UPOBAHUA
pa3sMCIICHUsA Iokazareiei MCCTOPOKACHUA B IPOCTPAHCTBEC

[IK-1.4 AHanu3upyeT U TUINH3HPYET YCIOBUS pPa3pabOTKH MECTOPOXKICHUMN
MOJIE3HBIX UCKOMAEMBbIX JUISl UX KOMITJIEKCHOTO UCIOJIb30BAHNUS, BBITTOIHSET
pa3anyHbIe OI[EHKU HEAPOTOIb30BaHU

[IK-2 CnocobGeH  BBINOJHATH  MapKIIEHAEpCKO-Teoe3udeckie  paboThl,  ONpPEesiTh
IIPOCTPAHCTBEHHO-BPEMEHHBIE XAPAKTEPUCTUKH COCTOSHUS 3€MHOW IIOBEPXHOCTH U HEIp,
TOPHO-TEXHUYECKHX CHCTEM, IIOJ3€MHBIX M Ha3eMHBIX COOPY)XEHHH U 0TOOpaXkaTh
nH(OPMAIIHIO B COOTBETCTBUH JICHCTBYIOIIMMH HOPMAaTUBHBIMHU JIOKYMEHTAMU

[1K-2.1 Hcnonb3yeT 3aKOHBl M MHbIE HOPMATHUBHBIE NPABOBBIE aKThl B OOJIACTH
Te0JIOTUYECKOT0  HM3Y4YCHMs, HCIOJNB30BAaHUS W OXpaHbl HeIp U
OKpY’Kalolle cpenbl; HOPMATHUBHBIE IPABOBBIE AaKThl, PYKOBOJSIINE,
METOAMYECKHE U HOPMAaTHBHBIC MaTepHajbl, Kacarolluecs IeATeIbHOCTH
MapKIIEHIepCKOi CITyKOBbI;




[1K-2.2 OcymiecTisieT He0OOXOJMMbIE MapKIIeHIepCKUe KaMepaabHbIE U TOJIEBbIC
paboThl, 0POPMIISET TPOU3BOACTBEHHYIO TOKYMEHTAIIHIO U OTYETHOCTh

I1K-2.3 Hcnonb3yer  reonH(pOpMallMOHHBIE  CUCTEMBbl s BBIOJHEHHUs
MapKIIeHIepCKUX padboT

[K-2.4 YcTaHaBIMBaeT MPUTOJHOCTH M'EOJIE3UIECKOT0 000PYIOBaHUS U MPUOOPOB

K paboTe

IIK-3 CnocobeH OpraHu30BBIBATh JIEATEIBHOCTh IOAPA3JCICHUNA IO MapKIIEHIepCKOMY
00ECTIEYCHUIO HEAPOIIOJIL30BAHMS

[1K-3.1 Pa3pabarbiBaeT ¥ JOBOAUT A0 HCIHOJHUTENIEH HapsiAbl M 3aJaHUs Ha
BBINOJIHEHNE MApKIIEHAEPCKUX padoT
[1K-3.2 OcymiecTBisieT KOHTPOJIb KauyecTBa paboT M 00ecreunBaeT MpaBHIbHOCTh

HUX BBIIOJHCHUA UCIIOJTHUTCIISIMU




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0EMKOCTh JUCIHUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

qucie:

— KOHTaKTHast pabora — 15 akan. yacos:

— ayauTopHas — 14 akaj. yacos;

— BHeayAuTopHas — 1  akaj. 4yacos;

— camocTosTenbHas pabora — 161,1 akaj. dacos;

— B popme npakTudeckoil moarotoBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas % =
KOHTaKTHas paboTta E z dopma TeKyIIero
Pasen/ Tema 2 (B akan. 4acax) g E‘ Bun 5 KOHTPOJIS Ko
> 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JTACIUTUTAHBI ;e £ = . | xommeTeHIUH
g £ paboThI TIPOMEKYTOYHOM
Tex naf. HIPaKT. e aTTecTaluu
’ 3aH. 3aH. O
1. Jncuurmmmuaa JIM33
IK-1.1, TTK-
1.2, TIK-1.3,
[IpopaboTka TIK-1.4, TIK-
1.1 Benenue 7 1 14 JIEKIIMOHHON 2.1, IIK-2.2,
TEMBI TIK-2.3, TIK-
2.4, TIK-3.1,
IK-3.2
HUroro o pazneny 1 14
2. HazemHas cheMka
TK-1.1, TTK-
1.2, TIK-1.3,
é';T?SSZxEZ;I N Tloaroroska k TIK-1.4, ITK-
TeXHop orus eg 7 0,5 20 BOIIPOCAM I10 3amura paboTh 2.1, TIK-2.2,
o omgo CTBa Ha Kapbepax Teme TIK-2.3, IIK-
pOH3BOA PEep 2.4, TIK-3.1,
I1K-3.2
HWroro no pazaeny 0,5 20
3. Bo3nymurnas ceeMka
MK-1.1, IK-
1.2, TIK-1.3,
TToaroroska k TIK-1.4, TIK-
3.1 AspodoTorpammerpust 7 15 3 30 BOIIPOCAM I10 3amyra padoThl 2.1, TIK-2.2,
TEME TIK-2.3, TIK-
2.4, TIK-3.1,
MK-3.2
HWroro no pazaeny 15 3 30
4. Nemudpupopanue
4.1 JlemndpupoBaHue u IToaroroBka k 1;[1;- 11_1151111;_
TpaHc(hOpPMHUPOBaHHE 7 0,5 30 BOIIpOCaM I10 3amura paboTh TIK-1.4, TIK-
A3POCHUMKOB Teme 2 1. TIK-2.2




IIK-2.3, IIK-

2.4, 11K-3.1,
TIK-3.2
Hroro no pazzneny 0,5 30
5. TeXHOJIOrHYECKHUEe CXEMBbI
TIK-1.1, ITK-
1.2, IIK-1.3,
51 doTocxe ITogroroBka k TIK-1.4, TIK-
(blo N Ta XEMEL, 15 20 BOIIPOCAM I10 3amura paboTs 2.1, 1IK-2.2,
TOTLIAHRT TeMe TIK-2.3, I1K-
2.4, TIK-3.1,
TIK-3.2
Hroro no paszneny 15 20
6. MeTo 16l ChEMOK
TIK-1.1, ITK-
1.2, IIK-1.3,
6.1 CoBpeMeHHbIC IPUOOPHI IIpopaboTka TIK-1.4, TIK-
M METOJbI ChEMOK JIAHHBIMU 0,5 24 JIEKIIUOHHOM 2.1, IIK-2.2,
npubopaMu TEMBI [1K-2.3, IIK-
2.4, TIK-3.1,
TIK-3.2
HWroro no pazaeny 0,5 24
7. Co3gaHue mIaHOB
TIK-1.1, TIK-
1.2, IIK-1.3,
7.1 Pemenune ropHo- [Moaroroska k TIK-1.4, TIK-
TEOMETPHUCCKHX 3a/1a4 0,5 23,1 BOTIPOCAM IO 3amura paboTh 2.1, IIK-2.2,
MeTOoAaMH (poTorpamMMeTpuu TeMe TIK-2.3, TIK-
2.4, TIK-3.1,
TIK-3.2
HWroro no pazaeny 0,5 23,1
HWroro 3a cemectp 6 161,1 3au€r
Hroro no aucuuruinae 6 161,1 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

BaxHbIil 3a70T yCHENIHOTO OCBOCHMS Y4eOHOrO Marepuana — MPaKTHUYECKUE 3aHSATHS.
[IpakTukymM He TOJIBKO HampaBsieT M YOPOLIAeT Ipouecc OO0y4eHus, CHocoOCTBYeT
CaMOIIOATOTOBKE CTYJEHTOB, HO U OCTABJIAET B MaMsITH MOJIYYEHHbIE 3HAHUS B BUJIE PA3IIMUHBIX
BapUaHTOB U OTPaOOTaHHBIX TeM 3aHATHH. Kpome Toro, yactb cBeneHUi, MPeayCMOTPEHHBIX
IIPOrPaMMOii, MOXET ObITh YCBOEHA HA IPAKTUYECKUX U CEMUHAPCKUX 3aHIATHUSIX, YTO Pasrpy3uT
TEOPETUYECKYIO YacTh Kypca. Bee 3To Oyzer criocoOcTBOBATE JIyUIIEMY YCBOSHHIO JIEKIIHOHHOTO
MarepHana.

CamocrodrenbHas padoTa CTyJ€HTOB I10 IOATOTOBKE Kypca CTPOUTCSA B COOTBETCTBHHU C
UX HHIUBUAYaJIbHBIMH oOcoOeHHOocTsMH. OnHako A Ooiee panvoOHAJbHOM OpraHu3aluu
3aHATHUH clleyeT NpUAEP )KUBATHCS CIEAYIOUIMX PEKOMEHAALNH.

1. [Ipucrymnas k uzyueHuro kypca «DoTorpamMmmerpus» HEOOXOAUMO MPABUIBHO MOHSATH
3Ha4yeHue Kypca. OCHOBBI, MTOJIy4YEHHbIE B MPOLIECCE U3YUYEHUs Kypca HEOOXOIUMBI CTYAEHTaM
JUISL JIYYLIErO MOHSITHUSI BBIOPAaHHOM CIEUUAIBbHOCTH, KOTOPble HEOOXOAUMBI JUIsl MOJATOTOBKU
COBPEMEHHOI0 TOPHOTO MHXEHepa, CHelHaJucTa LIHPOKOro Mpoduis, CHocoOHOro mpu
MIOCTOSIHHO YCJIOJKHSIFOIIIMXCS TOPHO-TEOJIOTMYECKUX YCIOBUSAX YCIEIIHO pellaTh MpoOIeMbl
ropHOro mnpousBojcTBa. JlanbHeWHMHA  HAy4HO-TEXHMYECKHH Iporpecc B  YCIOBMSX
TOPHOAOOBIBAIOIICH TMPOMBIIUICHHOCTH CTAaHOBHTCS HEBO3MOXXHBIM 0€3 BCECTOPOHHEIO
U3yUYEHHsS ¥ y4eTa IPUPOIHBIX YCIOBUN pa3pabOTKHU MECTOPOXKIEHU OJIE3HBIX HCKOIIAeMBbIX.

Becpma Oosiblioe KoauM4ecTBO (PaKTUUECKOTO MaTepuana, IMpeaaraéMoro CTyACHTaM,
KaKk B JIEKIMAX, TaK U JUISI CaMOCTOATENBHOTO H3Y4€HUs, IpEINojaracT HWHTEHCHUBHBIE U
cucremaruueckue 3aHsATus. llepen Hawasom wu3yuyeHUs Kypca CTYAEHTaM PEKOMEHIyeTCs
O3HAKOMUTBCSI C TOCYJAapCTBEHHBIM CTaHJIAPTOM M Y4eOHO-METOJAWYECKMM KOMIUIEKCOM
JUCLUILINH, BKJIIOYas pabouyro nporpamMmmy, rje KpoMe COoAep KaHus JUCIUILIMHBI yKa3bIBAIOTCS
JUTEpaTypHble HCTOYHUKM, CPEICTBA OOYYEHHUS U pas3lenbl Kypca, BBIHOCHUMBIC IS
CaMOCTOSITEJILHOTO U3y4YEHHUSI.

2. HenocpencTBEHHBIM MCTOYHMKOM H3YyYEHMsI MaTepuaiia siBisercs: yueOHuk. Pabouas
po-TpamMma JlaeT BO3MOKHOCTb IpPEACTaBUTh OOLIUI XapakTep Kypca U COOTHOILIEHHE €ro
yacteil. YueOHas nHpopmanus OyneT 3alIOMHHATHCS JeT4e U yCBauBaThcs 00Jiee OCMBICIEHHO,
€CJIM TPEeABAPUTEIHHO 03HAKOMUTHCS C IPOrpaMMOM M YCBOUTH CTPYKTYpPY Kypca M 3HAY€HHE
Kaxaoro snemeHTta. Ecnu paGotaTe ¢ mMarepuaioM B TOM MOpsAKE, B KAaKOM OH M3JIOKEH B
yuyeOHUKE, M0 TOJIE3HO CBEPSTh MPOYUTAHHOE C MPOrpaMMoOM, oTMedas B Hell MpolJeHHbIE
Bonpockl. Ecnmu HaxoquTh B yyeOHUKE CBEIEHUS B COOTBETCTBMU C IOCIIEAO0BATEIbHOCTHIO
BOIIPOCOB B IIpOrpaMMe, TO HECKOJIbKO HApyIIAeTcsl CBOMCTBEHHAs KaXIOMYy Y4E€OHUKY
BHYTPEHHss JIOTMKa mHofauyd uHpopmauuu. IlosTomy mocie mpopaboTKH Kaxaoro pasiena
IpOrpaMMbl  HEOOXOJMMO TMPOBEPSTH CTENEHb YCBOGHHsS yuyeOHOro Mmarepuana, OTBedas Ha
KOHTPOJIbHBIE BOIIPOCHI, IaHHBIE B KOHLIE KaXK101 TEMBI.

3. MexaHndeckoe 3a3yOpHBaHHE TOJBKO KOHCIIEKTAa JICKIMH JaeT B JIy4lIeM Cirydae
YIOBJIETBOPUTEIBHYIO OLIEHKY, a IpPU HAJIWYUM CHCTEMaTHYECKHX IPOIYCKOB JIEKIMH U
71a00paTOPHBIX 3aHATUN OTCTaBaHHE CTAHOBUTCS XPOHUYECKUM M IMPUBOJUT K HEJAOMYLICHUIO K
CecCu.

Jlexuuu HY>KHO NepeunThIBaTh Cpa3y WK Yepe3 JIeHb nocie ciaymanus. K npakrnyeckum
3aHSTHUSIM HY)KHO BBIYYUTb COOTBETCTBYIOIIMM pa3ell JEKIMOHHOIO Kypca U COOTBETCTBYIOIUI
pa3nen ydyeOHuKa uiau nocodbus. CamocrosiTenbHas paboTa MO U3YYEHHIO MEPBOMCTOYHUKOB,
MHCTPYKTUBHOTO MaTepuaia, ONUCATeIbHON YacTH AMCLHUILIMH COIVIACHO CTaHJApTy 3aHUMAeT
MIPUMEPHO CTOJIBKO e BPEMEHHU, KaK 1 ayJUTOPHbIE 3aHATHSI.

4. CTyneHThl, KOTOpble BEAYT KOHCIEKT MPOYUTAHHOTO, 3aHOCAT B HEr0 OCHOBHBIE
OIpeJiesIeHus], KJII0UeBble IIU(PPOBbIE JaHHbBIE, OTBETHl Ha KOHTPOJIbHBIE BOIIPOCH! U T.II., Oosee
OCHOBATEJILHO ITOCTUTAOT MPEAMET, KaK MPABUJIO, YCIIEIIHO CAAOT IK3aMEH.



6 YueOHO-MeTOAMYECKOE O0ecTieueHre CAMOCTOATEeIbLHOI PadoThl 00y4aI0IHXCS
[IpencraBieHo B mpuiioxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEeHUS POMEKYTOYHOM aTTecTallun
[IpencraByieHbl B TPUIOKEHUU 2.

8 YueOHo-MeTOoANYecKOE U HHPOPMAIIMOHHOE 00eciedeHUe TUCIUTLIMHBI

a) OcHoBHas JIUTEpPaTypa:

1. 3axapoB, M.C. Kaprorpadudueckuii meroq W reomH(OPMAIIMOHHBIC CHCTEMBI B
WH)KEHEPHOM re0JIoruu [ DNeKTpoHHBIN pecypc]: yueOoHnoe mocodue / M.C. 3axapos, A.I'. Ko63eB.
— DOmnektpoH. maH. — Cankr-IlerepOypr: Jlans, 2017. — 116 c.— Pexum pgocryna:
https://e.lanbook.com/book/97679. — 3ar1. ¢ akpaHa.

2. N3mectbeB, A.I'. @otorpammeTpus U AUCTAHUIMOHHBIE METO/IbI 30HAMPOBAHUS 3€MJITU
[DnexTponHbIii pecypc] : yueoHoe nmocooue / A.I'. 3mectbeB. — DiiekTpoH. n1aH. — Kemeposo :
Ky3-I'TY wumenn T.®. Topb6auea, 2017. — 119 c¢. — Pexum gocryma:
https://e.lanbook.com/book/105396. — 3ari1. ¢ 3kpaHa.

3. bpasepman, b.A. IIporpammHoe oOecrieueHue reojie3nu, GoTorpaMMeTpuu, KaaacTpa,
WHKCHEPHBIX HM3bICKaHUI [DeKTpoHHBIH pecypc] : yueOHoe mocobue / B.A. BpaBepman. —
OnektpoH. naH. — Bomorga @ “Undpa-Umxenepus”, 2018. — 244 c. — Pexum ngocryna:
https://e.lanbook.com/book/108673 . — 3aru. ¢ 3kpaHa.

4. T'opauenko, A.C. CoBpeMeHHBbIE METOJAbI AUCTAHIIMOHHOTO 30HIWPOBAHMS IS
pelieHus 3amad  reojie3uu: ydeOHo-meroamueckoe mocobue / A. C. Topamenko. —
HoBocubupck: CI'yTuT, 2021. — 82 c. — Pexum JIOCTyTIA:
https://e.lanbook.com/book/222374. — 3ari1. ¢ sxpaHa.

0) lono/IHUTeILHAS JIUTEpPaTypa:

1. HesxoB, B.H. T'eomesus [Dnexrponusiii pecype] : yueonuk / B.H. JlpsikoB. —
OnexktpoH. paH. — Cankr-IlerepOypr: Jlanp, 2018. — 416 c. — Pexum pgocryna:
https://e.lanbook.com/book/102589. — 3ari1. ¢ skpaHa.

2. 3axapoB, M.C. Kaprorpaduueckuii meros M TeoMH(OPMAIIOHHBIE CHCTEMBI B
WH)KEHEPHOM Te0JIOTHH [ DIIeKTpOHHBIN pecypc]: yuebnoe mocodue / M.C. 3axapos, A.I'. Ko63es.
— OnektpoH. naH. — Cankrt-IletepOypr: Jlawp, 2017. — 116 c. — Pexum pocryna:
https://e.lanbook.com/book/97679. — 3aru. ¢ skpaHa.

3. KaprynoBa C.O. JlucTaHIMOHHBIE METOIbI 30HAUPOBaHUS 3emin: yued. mocoodue /
C.O. Kaprynosa, E.A. Pomanbko, O.C KonecaroBa. Marautoropck: M31-Bo Marauroropck. roc.
tex yH-Ta uM. .M. HocoBa, 2016. 127c.

B) MeToauyecKkue yKa3aHus:
1. Kaprynora C.O. PaGouass Terpaap Mo AWCHHUIUIMHAM <«/[MCTaHIIMOHHBIE METOJBI

30HUPOBAHUS 3eMIIH» JIJIs CTyAeHTOB cneruanbHocteld 130400, Marautoropcek: ®I'6OY BITO
«MI'TY» 2014. 30 c. [Tpunoxenne 1

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

https://e.lanbook.com/book/97679 3axapoB, M.C. Kaprorpaduueckuii MeTonq u
reonH(pOPMAIIMOHHBIE CUCTEMBI B HH)KCHEPHOW T€OJOTHU [DIEKTPOHHBIA pecypc]| : yueOHoe
nocodue / M.C. 3axapos, A.I'. Ko63eB. — Dnextpon. nan. — Cankrt-IletepOypr : Jlans, 2017.
—1l16c.

https://e.lanbook.com/book/105396. UsmectoeB, A.I'. dortorpammerpuss u
JMCTAHIIMOHHBIE METObI 30HIUPOBAHUS 3eMIIH [DIIeK-TPOHHBIN pecypc] : yueOHoe mocodue /
A.Tl'. U3mecTheB. — DOnextpoH. naH. — Kemeposo : Ky3-I'TY umenu T.®. 'opbauesa, 2017. —
119 c.
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https://e.lanbook.com/book/108673 Bpasepman, b.A. IlporpammHoe obecrneueHue
reojie3uu, (pororpaMMeTpuu, KajaacTpa, MHKE-HEPHBIX W3BICKAaHUU [DJIEKTpOHHBIN pecypc] :

yaeOHoe nmocooue / b.A. bpaBepman. — Dnek-TpoH. naH. — Bouoraa : «uadppa-Urxenepus»,
2018. — 244 c.

IIporpammHoe obecnieueHue

HaumenoBanue o
1o Ne noroBopa CpoKk neiicTBuUS JIUIICH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
7Zip cB00OIHO pacripocTpansemoe [10 0eccpovHO

IIpodeccuonanbHble 6236l JAHHBIX U HH(POPMANMOHHBIE CIPABOYHbIE CHCTEMBI
HasBanue kypca CchlIKa

QHGKTpOHHa}I Oaza IMEPpUOIUICCKUX I/IBI[aHI/Iﬁ
East View Information Services, OOO |https://dlib.eastview.com/
«MBHUC»

HannonanbHas
nH(OPMallMOHHO-aHAIMTHYECKAsT CHCTEMa —
Pocculickuili MHIEKC HAyYHOTO LIMTHPOBAHUS
Poccuiickass I'ocymapcTBenHast OuGnmoTteka.
Karanoru
DneKkTpoHHbIe pecypcebl oubmuorexku MITY
uM. I'.11. HocoBa

9 MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIINHBI (MOAYJIs1)

URL:
https://elibrary.ru/project risc.asp

https://www.rsl.ru/ru/4readers/catalogques/

https://host.megaprolib.net/MP0109/Web

VYdeOHbIe ayIUTOPUH TSI IPOBEICHUS 3aHITHH JIGKIIMOHHOTO THTIA:

MynbpTUMEINIHBIE CPEJCTBA XpaHEHHS, Nepeaadd M IMpeicTaBieHus uHopMarmm, a
TaK)ke UMeroIrecs Ha Kadeape cpencTpa oOydeHus.

VYdeOHbIE ayIUTOPHHM IS TPOBENCHHUS NPAKTUYECKUX 3aHATHH, TPYIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJBTAIlM, TEKYIIEr0 KOHTPOJS M MPOMEKYTOUYHOW AaTTECTAIUH:
[lepconanbHBIE KOMITBIOTEPHI C KOMITBIOTEPHI C MPOTPAMMHBIM O0ECIIEYeHUEM MaKETOB TaKUX
kak, Tanka, Photomod, Z-Spase 29 u ap., BEIX070M B IHTEpHET ¥ C TOCTYIIOM B 3JIEKTPOHHYIO
MH(}OPMallMOHHO-00pa30BaTEIbHYI0 Cpelly YHUBEpCUTETa, padoune TeTpaau Uil NpOBEACHUS
NPaKTUYECKUX padoT, IUIAKaTHBI MaTepual, KOMIUIEKT TOCYIapCTBEHHBIX CTaHIApTOB,
Kacaroluxcs TucuuIuinabl JIM33, u3yuenue HHCTpyMEHTOB (POTOTEO0JIUT, a3podoToanmapar,
KOMaHAHbIN npuodop.

[Tomemienne mansi XpaHeHHs W TPOPHIAKTUYIECKOTO OOCITYKUBAaHHS —Y4eOHOTO
obopynoBanus: CTennaxu s XpaHeHUs! y4eOHO-HarJISITHBIX TOCOOHA U y4eOHO-METOMIECKOM
JOKYMEHTAITUH.
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ITpunoxxenue 1

6 YueOHO-MeTOIHYECKOe o0ecleyeHrne cCaMOCTOSATEeIbHOI padoThl 00y4a0IIMXCs

AyauTopHas npakTuueckas padoTa CTYJEHTOB OCYLIECTBISETCS UHIUBUAYAJIbHO U TOJT
KOHTpPOJIEM IpernoaaBaTelisi B BUAE 0popMIICHUS TPAKTUYECKUX B COOTBETCTBUU C TPEOOBAHUSAMH U
CTaHJapTaMH Y4eOHOTO 3aBEICHUS.

BreayautopHas caMmocTosiTeNbHas paboTa CTYIEHTOB OCYIIECTBIISICTCS B BUJIC YTCHUS U
MPOPabOTKH JICKIIMOHHOTO MaTepHalla U CIIPaBOYHOM JTUTEPATYPhI, UCIIOJIB30BAHUS KOMITBIOTEPHBIX
TEXHOJIOTUH M CeTeH, a Takke padoTy B OMOIMOTEKE C KOHCYJIBTAIIMSIMU MIPETIOaBaTelIs.

Paznen/ Tema Bun camocrostensHoOM Kon-Bo
DopMbI KOHTPOJIS
JUCIUILIAHBI paboThI 4acoB

1.1Tema Ha3zeMHas Coznanue paboueit 14.7 3ammra paboThl
dhoTorpammeTpust U | CbeMOYHOM  MapKIIeHaepCKon
TEXHOJIOTUS €e | CeTH C TIOMOIIBbI0 KOHTAKTHBIX
MIPOU3BOJICTBA Ha | CHUMKOB Kapbepa
Kapbepax;

2.1Tema Pacuyersr TEXHAYECKOTO 20 3ammTa padoThl
aspooTorpammerpus POEKTa a9POPOTOCHEMKHI

3.1 Tema o0paboTka Co3nanue nojaeTHOM KapThl 40 3amuTa paboThl
a3pOPOTOCHUMKOB  Ha
aHaJIOTOBBIX
cTepeornpudopax.

4.1 Tema  omeHka OrneHKa KauecTBa I0JIeTa 30 3ammTa paboThl
KayecTBa  MaTepUalIOB
a’poPOTOCHEMKH;

5.1 Tema TpancpopmupoBanue 10 3ammra paboTsl
nemndpupoBaHue U | CHHMKOB rpapuIecKum
TpaHcGOpMHUPOBaAHUE crocoOoM
a’pPOCHUMKOB

6.1 Tema JeranpHOE paccMOTpeHHE 10 3amura paboTsl
HM3TOTOBRJICHIE nedopMaIMOHHBIX MPOIECCOB Ha
OJTHOMAapIIPYTHOM KapbTepax
(boTOCXEeMBI;

Hroro mo 124.7 ITpomexyTOUHBIH
TUCHUTUINHE KOHTPOJIb 3a4eT

O1eHOYHBIE CPEICTBA ISl TEKYIIEro KOHTPOJIsI yCIeBaeMOCTH, TPOMEKYTOYHOMH aTTeCTAI[HH
10 UTOraM OCBOEHHS TUCHUTLIUHBI
Jlomamnue 3aganusi
Homawnee 3a0anue Nel
W3yunTh cremyromume BOpOCH: 4To Takoe Hayka «DoTorpammeTpusi», ee colepKaHue U 3a1auu,
CBSI3b €€ C IPYTUMU HAYYHBIMU JUCHIUTITHHAMH.
Jlomaminee 3aganue No2
W3y4unth BUIIBI HA36MHOM M BO3AYIIHON ChEMOK, TEXHUYECKHE CPEICTBA AJIsl BBITIOTHEHHS ChEMOK,
METO/IbI MOJIEBBIX PabOT, KiaccuUKaIMsl a3pOChEMOYHBIX CETEH.
Jomamnee 3ananue Ne3
Cnenath BEIOOP apaMeTpoB adpooTocheMKH 7151 (HOTOTpaMMETPUIECKON 00pabOTKH CHUMKOB.
N3y4nTh NpOCTPaHCTBEHHYIO aHAIUTUYECKYIO (POTOTPUAHTYIISAIINIO, KIACCU(DUKALIUS
nemudpupoBaHus




Jlomamnee 3aganue Ned

N3yunTh TexHOMOTHIO ITUGPOBOM cTepeodOTOrPaMMETPHH.

OTBeTUTH HA NMOCTABJICHHBIC MPENOaBaTEIeM BOIIPOCHI O PE3YJIbTaTaM JIOMAITHUX 3aJaHui.

[Tpunoxenue 2

7 OneHOYHbBIE CPEICTBA ISl IPOBECHUs POMEKYTOYHOM aTTeCTAIlUN

7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHHs IPOMEKYTOYHOM aTTeCTALMHU

B o6pazoBaTenbHOM mporpaMMe CrieuaauTeTa Mo AUCUUILNIMHE [JuCTaHIIMOHHBIE METO/IbI
30HAMPOBAHUA 3€MJIM BKJIIOUEHbI cinenyromue komnerenuu: [1K-1, ITK-2, I1K-3. B pe3ynbraTe
OCBOCHUS TUCIUILINHBI O0yUJaIOIUICS JTOJDKEH:

3HATh BO3MOXXHOCTH, C(hepbl MPUMEHEHHSI 1 OCOOCHHOCTH METOAMK (DOTOTPaMMETPHUIECKUX
METO/IOB; CIYTHUKOBBIE TE€XHOJIOTHHU MO3UIIMOHUPOBAHUS U IUCTAHIIMOHHOTO 30HIUPOBAHUS;
TEXHOJIOTHH M MIPUEMBI TPOBEICHHS CheMOK, U UX KaMepaabHyI0 00paboTKYy;

yMeThb UCIOJIb30BaTh MOJYUCHHBIH MaTepuai (CHUMKH) JJI COCTaBJICHUS KapT, AJIsl PEIICHUS
MPUKJIATHBIX 33]1a4;

BJIA/JIeTh HaBBIKAMU Pa0OThI C IPOTPAMMHBIM 00€CTICYCHUEM.

— Ha OLEHKY «OTJMYHO0» — 00y4aloUI1iics MOKa3bIBaeT BHICOKHUI YPOBEHb CHOPMUPOBAHHOCTH
xommerennuii - [1K-1, ITK-2, ITK-3;

— Ha OIIEHKY «X0POLI0» — 00yJaroNIniics MOKa3bIBaeT CPEAHUM YpOBEHb CHOPMUPOBAHHOCTH
xommerennuit - [IK-1, TTIK-2;

— Ha OIIEHKY «yA0BJI€TBOPUTEIbHO» — 00yUYaIOUIUIICS MOKa3bIBAE€T OPOTOBBINA YPOBEHB
copmupoBanHocTr KomreTeHuui - [1K-3;

a) [lnanupyembie pe3yabTaThbl 00y4eHHS U OLIEHOYHbIE CPEACTBA [JIsl POBeIeHUs
NMPOMEKYTOUYHOI ATTeCTANNU:



Kon nnaukaropa

Nuaukatop JOCTUKEHUS KOMIIETEHIUIA

OneHouHble CpeacTBa

I1K-1 cnocoOeH BBINOIHATh MHKEHEPHO-TEO/IC3NYECKUE U3bICKAHU, IJIAHUPOBATh PA3BUTHE TOPHBIX pabOT, OCYIIECTBISTh MAapKILEHAePCKUH KOHTPOJIb
COCTOSIHUSI TOPHBIX BBIPAOOTOK, 3AaHNI COOPYKEHUI U 3eMHON MTOBEPXHOCTH HA BCEX ITAIax OCBOCHUS M OXPAHBI HE/IP ¢ 00ECIIEYEHNEM ITPOMBIIIUIEHHON H
HKOJIOTUYECKOI 6€3011acHOCTH

I1K-1.1 COCTaBJIET MPOEKThI IPOU3BOCTBA
. Teoperuueckre 3HaHUS KOMIBIOTEPHBIX TPOTPAMM IIPUMEHSAEMBIX,  JUIS CO3/IaHUS
MapKIIEHIEPCKUX U T€0e3MUECKUX PadoT,
OCYILECTBIISIET KOHTPOJIb 32 BHIIIOJHEHUEM TOMOrPAUUECKHX ILIAHOB H KapT.
yi P Tanka, Photomod, Z-Spase 29
M3BICKATENIbCKUX paboT
[1K-1.2 — IUIAaHUPYET pa3BUTUE TOPHBIX PaboT U I[IpakTryeckue paboThl paCCYUTATH C HOMOLIBIO MPOIPAMMHOI0 00€CIIEYEeHH .
KOHTPOJIUPYET COOTBETCTBUE (DaKTHUECKOTO PaGora 5
pa3BUTUS TOPHBIX pabOT IpPOEKTaM U Bbrunciienue norpenHocTy onpeAeaeH s IUIOIMAAN CeUeHHsI BBIPAOOTKHU U
KaJICHAPHBIM IIJIaHAM MOTPEIIHOCTH ONPEIEIeHNUs 00beMa BEIPAOOTKH.
Ienb paGoThI: 03HAKOMJIEHUE CTYAEHTOB C BBIUMCIEHUSMH MOTPELIHOCTH MPU
OIpE/ICNICHUU CEYEHUsS! BBIPAOOTKHM U IMpU OINpENeTeHUH 00beMa BhIPAOOTKH IpH
(OTOKOHTYPHOM CheMKe MOA3EMHOM BBIPAOOTKH.
IIK-1.3 000CHOBBIBAET U UCIIOJIB3YET METOIBI
Coznarp B mporpaMMe MOJETHYIO KapTy.
reoMeTpHU3alK U POTHO3UPOBAHUS . .
. [IpousBecTH pacdeT MO ONpPENENEHUI0 CpeaHed KBaJApaTH4ecKol OmHMOKU
pa3MelIeHus okas3aTeynell MECTOPOXKICHUS B
DOCTPAHCTR OTpeNieNIeHUsT  TUIOIIAAU U 00beMa BbIPAa0OTKU MPU (POTOKOHTYPHOM METOJIE ChEMKHU
pocTp MOJI3€MHBIX TOPHBIX BBIPA0OTOK.
[1K-1.4 aHAJTM3UPYET U TUITU3UPYET YCIOBHS [IpakTuueckue 3aHATUS 10 COCTABJICHHUIO TEXHUYECKOTO 3aJaHusl Ha

pa3paboTKH MECTOPOKACHHM MOJIE3HBIX
MCKOIIaeMBbIX JIJIsi UX KOMIUIEKCHOTO
MCII0JIb30BaHUSI, BHITIOIHSIET pPa3IMUHbIE
OIICHKH HEJIPOTIOIH30BAHUS

BO3IYLIHYIO CbEMKY.
Pabora 1
Pacuet nnaHoBoi a3podoTOCHEMKHI
Lenbto BbIMOIHEHUS paOOTHI SIBISIETCA 03HAKOMJIEHHE CTYIEHTOB C METOANKOM
MOJITOTOBKH JIJAHHBIX, HEOOXOMMBIX JJISl BBIITOJTHEHUS a3pO(OTOCHEMKH MECTHOCTH.
Co3zianue MoNeTHOM KapThl




Kon nnaukaropa

Nuaukatop JOCTUKEHUS KOMIIETEHIUIA

OneHouHble CpeacTBa

MoneTtHas kapTa
Y-34-37-B-b

H=2 000 m; N=24/6; MIy=87°

5=+3°

H=2 000 m; N=24/6; MMYy=267°

1:25 000

I1K-2 criocoGeH BBINOMHATh MapKIIEHIepCKO-TeoAe3nUecKre padoThl, ONPEAENSITh IPOCTPAHCTBEHHO-BPEMEHHBIE XapAaKTEPUCTUKH COCTOSIHUS 3€MHOM
MOBEPXHOCTU U HEJlP, TOPHO-TEXHUYECKUX CHUCTEM, MOJI3EMHBIX M Ha3eMHbIX COOPYXEHHUH M 0TOOpakaThb MH(POPMAIIMIO B COOTBETCTBUU JEHCTBYIOLIMMU
HOPMAaTUBHBIMHU JOKYMEHTAMHU

[K-2.1 UCIIONIBE3YET 3aKOHBI U MHBbIE HOPMATHBHBIE . .
. aBOBBIye AKTLL B OOIACTIL FCOJ‘FOFI/IHGCKOFO TeopeTnueckre 3HAHUA O OCYIIECTBICHHIO MapKIICHIEPCKUX HU3MEpPEHHH C
p MOMOIIbI0 MPUOOPOB: (HOTOTEOONIUT, CKaHEp, JazepHbIl ckaHep u apyrue HCC.
W3YYEHHUS, UCTIONF30BAaHUS U OXPaHbI HENP U
OKPYXKArOIICH CpeJibl; HOPMATHBHBIC OTBETEI Ha BONPOCEL
I z}B]OBBIe aKTBIp (’)BOIE)SII.HI/IC 1. Knnaccudukariust a3poCheMOUHBIX CETEH.
p - PYX ’ 2. OcHOBHBIEC KpUTEPUU HH(HOPMALIMOHHBIX BO3MOXKHOCTEH CheMOYHBIX CETEH.
METOJIMICCKUE U HOPMATHBHBIC MaTePHAITIBI, 3. DOTOrpaIIECKIE CheMOUHbIE CHCTEMI
Kacaroluecs AeaTeIbHOCTH '
HIHCCs AT 4.Hedororpaduueckre CheMOYHBIE CUCTEMBI
MapKIIEHIEPCKOM CITYKOBI;
-2. OCYIIIECTBIISCT HE0OXO0TUMBIC aKTU4ecKas padoTa 1o JaHHBIM (POTOKOHTYPHOU CHEMKH.
[1K-2.2 yIIL 0 II 0
MapKIIeHIepCKie KaMepaabHbIe U TOJIEBBIE Pa6ora 6.
paboTel, OQOopMIISIET MPOU3BOJACTBEHHYIO BrrurcieHue morpentHocTy onpeaeaecHus GoTorpaMMeTPUISCKUX KOOPIUHAT
JIOKYMEHTAIUIO U OTYETHOCTh TOUYEK KOHTYpa CEUeHUs BEIPAOOTKH.
Ienp pabOTHI: 03HAKOMJICHHE CTYJCHTOB C BBIUMCIICHUSMH ITOTPEITHOCTH MPH
OTpeieNIEHUN KOOPAUHAT TOYEK 00BhEKTa (POTOKOHTYPHBIM METOOM.
I1K-2.3 HCIIONIB3YET reOnH(OPMAITMOHHBIC CHCTEMBI

[To maHHBIM MPOEKTHOTO 33JIaHUSI TIOCTPOUTH 0azuc GoTorpapupoBaHH.
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Nuaukatop JOCTUKEHUS KOMIIETEHIUIA
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JUTSI BBITIOJTHEHUSI MapKIIEHIepCKUX padoT

[1K-2.4

YCTaHaBJIMBACT MMPUT'OJHOCTDH
T€0/1e3UYECKOro 000py10BaHuUS U IPHOOPOB
K pabote

TeopeTnyeckue 3HaHUS 110 ONPEACICHUIO B IPOCTPAHCTBE U BO BPEMEHH C
IMOMOIIBI0 Ha3€MHBIX, BO3JIYIIIHBIX U KOCMUYECKUX CheMOK. OTBETHI Ha BOIPOCHI:

1. Buasl Ha3eMHOM U BO3AYIITHON ChEMOK.

2. TexHuyeckue cpeACcTBa JJIsl BHITOJHEHHS ChEMOK

3. Texauueckue moka3aTem adpohoTOChEMKU

4. Bp106op napameTpoB adpodoTocheMKH s (HOTOrpaMMETPHIECKOM
00pabOTKU CHUMKOB.

5. IlpocTpancTBeHHAs aHATTUTUYECKas! POTOTPUAHTYIISILIMSL.

Knaccudukanms aapocheMOUHBIX CETEH.

6. OCHOBHBIC KpUTEPUHU UH(DOPMAITMOHHBIX BO3MOXXHOCTEH ChEeMOYHBIX CETEH.

ITK-3 criocoben opra

HHU30BBIBATHh ACATCIBHOCTD HO,HpaS,Z[eJICHI/Iﬁ 10

MameeﬁﬂepCKOMy obecrneyeHuIo HCAPOITIOJIb30BaAHHA

I1K-3.1

- pa3pabaThIBaeT U JIOBOJIUT 0
WCTIONTHUTENEH HapsAIbl U 3aJJaHus Ha
BBITIOJIHEHHE MapKIIEHIePCKUX padboT

Teopernueckre 3HaHUS IO METO/1aM AN (PUPOBAHUS KOHTAKTHBIX CHUMKOB.
OTBeThI Ha BONPOCHI:

1. Knaccudukanus nemmdpupoBaHus

2. BusyanpHblii MeToa JemindpupoBaHus

3.MamuHHO-BU3YaJIbHBII  METOA JeHU(pPUPOBAHUS

4. ABTOMaTH3UPOBaHHBIM MeTO] emupUpOBaHUs

5. IloaroroButenbHble pabOTH IPU AEMIU(PPUPOBAHUH.

6.TexHomnorus nemudpupoBaHus U KOHTPOJIb Pe3yIbTaToOB

7. Ananutuyeckoe TpaHCPOPMUPOBAHNE CHUMKOB.

8. CTepeockonmnuecKkas CbeMKa, CTepPeOCKONMYECKUNA I PPEKT.
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I1K-3.2

OCYHIECTBIACT KOHTPOJIb KadyeCTBa pa60T u

o0OecnieunBaeT IIPaBUWIBHOCTb
BBINIOJTHEHUS! NCTIOIHUTEISIMU

nux

C nomourpio  emudprpoBaHus H TPAHCPOPMHUPOBAHUS KOHTAKTHBIX CHUMKOB
cO31aTh CeTh (POTOTPHAHTYIISIIHH.
Pabota 4
I'padmaeckuii ciocod mocTpoeHus MIaHOBOM (HOTOTPHAHTYIISIUN

1 3 5 7
T'opa
A G ] o
[ T m v V]
2 4 6 8




0) Ilopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OlLlCHUBAHHA:

Ilpumepnaa cmpykmypa u cooepicanue nynKma:

ITpomMexyTouHas aTTecTanys 10 JUCUUIUINHE «/{MCTaHIIMOHHBIE METOIbI 30HIUPOBAHUS
3EMJIMY» BKJIFOYAECT TEOPETUYECKUE BOIIPOCHI, MIO3BOJIAIOLINE OLICHUTh YPOBEHb YCBOCHHUS
00y4aroImyUMuCs 3HaHUH, ¥ IPAKTUYECKUE 3a1aHNUs, BBIBIISIONINE CTEIIEHb CHOPMUPOBAHHOCTH
YMEHUH U BIaJIeHU, TPOBOIUTCS B (hopMe 3aueTa

Iloka3aTesn U KpUTEPUH OLICHMBAHUSA IK3aMEHA:

— Ha OIEHKY «OTIU4YHO» (5 OamioB) — oOydaroIIMKCs IOKa3blBa€T BBICOKMHM YPOBEHBb
c(hOpPMUPOBAHHOCTH KOMIIETCHIIHIA, T.€. CTYJICHT, IPEJCTABIISIET BCECTOPOHHEE, CUCTEMATHUECKOE
U N1yOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasa, yMeHHe CBOOOIHO BBINOJIHSATE 3a/1aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMOM, YCBOMBIUMK OCHOBHYIO M 3HAKOMBIM C JIONOJHUTEIBHOU
JUTEPATypOi, pEKOMEHI0BAHHOMU NporpaMMoi. Kak nmpaBuiio, OleHKa «OTJIMYHO» BBICTaBISAETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATHM AUCIHUIUIMHBI B MX 3HAYEHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKHE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepuana.;

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaroIuics TMOKa3bIBa€T CPEAHUIA YPOBEHD
chOpMUPOBAHHOCTH  KOMIIETCHIIMM, T.€.  CTYIEHT  TPEACTaBIACT IOJIHOE  3HAHUE
y4eOHO-TIPOrpaMMHOT0 MaTepuasa, YCHEIIHO BBIMOIHSIOMUN MPEeTyCMOTPEHHbBIE B MIPOrpaMMe
3a/IaHMsl, YCBOUBIIHMK OCHOBHYIO JINTEPATypPy, PEKOMEHIOBAaHHYIO B mporpamme. Kak mpasusio,
OIICHKA «XOpPOULIO)» BBICTABIISIETCS CTYJAEHTaM, OKA3aBIIMM CUCTEMATHUYECKUI XapaKTep 3HAHUMU
M0 JUCIHILIMHE W CIOCOOHBIM K MX CAMOCTOSTEIHHOMY ITOTIOJHEHUIO W OOHOBJICHHIO B XOJIE
JanbHeneil yaeOHoi paboTsl U TpohecCHOHATBHON AeSITENbHOCTH;

— Ha OLIEHKY «YIOBJIETBOPUTENTHHO» (3 Oaymia) — oOydaromIMiiCs MOKAa3bIBACT MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. CTYAEHT, MPEJCTaBIsIeT 3HAHHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO MaTrepuaia B 00beMe, HEOOXOJAMMOM i JajibHeuiied ydeObl u
npencTosiell paboThl TO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEIYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIM C OCHOBHOM JIUTEPATYPOMl, PEKOMEHIOBAHHOMN
nporpammoil. Kak mpaBuio, oOIEHKa «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJIEHTaM,
JIOTTYCTUBIIIMM TIOTPEITHOCTH B OTBETE€ HA DK3aMEHE M TPHU BBHIMOJHEHUU HK3aMEHAIMOHHBIX
3a/laHuii, HO O0NaJaroIIMM HEOOXOJAUMBIMHU 3HAHUSMU IS X YCTPAHEHHS MOJ PYKOBOACTBOM
IIpEeno1aBarels;

— Ha OILIGHKY «HEYIOBIETBOPUTENbHO» (2 Oamna) — pe3yapTaT OOy4eHHUsS HE JOCTHTHYT,
oOydJaronuiics HE MOXKET IOKa3aTh 3HAHUS HA YPOBHE BOCIPOU3BEACHHUS M OOBICHEHUS
uH(pOpMaIIMK, HE MOXKET MOKa3aTh WHTEIJIEKTyalbHbIe HABBIKM PEIICHHsI MPOCTHIX 3afad, T.€. Y
CTyJIeHTa, 0OHAPYKUBAIOTCS MPOOEIBI B 3HAHUSAX OCHOBHOT'O Y4€OHO-TIPOTpaMMHOTO MaTepHuaia,
JOCTUTHYTHl TPUHIUIHAIBHBIE OIMMOKM B BBHINOTHEHUH MPEAYCMOTPEHHBIX MPOTpamMMon
3aJaHuH.

Ha OLIEHKY «HEYIOBJIETBOPUTENBbHO» (1 Oain) — oOydaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCITPOU3BEICHUS U OOBSICHEHUSI MHPOPMAIIUH, HE MOXKET MOKa3aTh UHTEIUICKTyaJIbHBIS
HAaBBIKM PEUIECHUS MTPOCTHIX 3a7ad.



ITpunoxxenue 3

®enepanbHOE ATEHTCTBO 110 00PA30BAHUI0
I'OY BI1O «MarHuToropckuii rocy1apcTBeHHbIH TeXHUYeCKUii
yHuBepcurer um. I'.1. HocoBa»

Kadenpa mapkmeiigepckoro jaejia v reoJ0ruu
20 -20 V4. T.

PABOYAS TETPAJIb
10 TUCIUIUIMHE «J[MCTaHITMOHHBIC METOAbI 30HIUPOBAHUS 3EMIIH»
JUTSL CTYJICHTOB OYHOM M 3a09HOM (pOopM OOYYeHHs CIIeUaTbHOCTH
130400.65 — I'opHoe nemno
Cnennanuzanuu Ned — Mapkieiaepckoe A€o

Pabouee mecmo Ne
Cmyoenm zpynnut

(Dammunust, UM, OTYECTBO)

[TpakTyeckue paboOThl 3aYTEHBI
(moamuch npemnogaBaTesis)
Jara 20 T.

Maruuroropck
2014 r.

Pabouas TeTpaap no qUCHUIUIMHE «/{HCTaHIIMOHHbBIE METOIbl 30HIUPOBAHMS 3eMITH IS
CTYZICHTOB OYHOM W 3a04HOM Gopm oOyueHus mo crienpanbHocTi 130400.65 — 'opHoe e,
cnenuanuzanuu Ne4 — Mapkieliepckoe aeno.

Maruurtoropck, n3g. MI'TY um. I'.H. Hocosa, 2014, 30c.

Cocrasutens cT. npenogasarens  C.O. KapryHosa
Penemnzent gom., k.1.H. E.A. Pomanbko

MarHuToropcKkui rocyapCTBEHHbII
TEXHUYECKHN YHUBEPCUTET
nm. I''11. Hocosa, 2014



JUTEPATVYPA
JUI IOATOTOBKH K IPAKTUYECKUM paboTam

Homepa npaktuueckux
HazBanue paboT/TIIaBel

HCTOYHHKaA

2.HkeHepHas reojie3us:
VYuebnuk st By3os/barparyan (6 |1 |8 |0
I'B., I'agpmmu B.H.,
Hanunesuy b.b. u np. M.,
Henpa, 1984. 344 c.

2.Kaprynosa C.O.,
Pomanbko E.A., Konecarosa
O.C. KoHCHEeKT JIEKIIUH 110
JTUCTAaHIIMOHHOMY METOIY
30HAMPOBAHUA 3EMJIU:
VYuebHoe mocobue.
Maruuroropck: MI'TY um.
I''1. Hocosa, 2014. 55 c.

Beeoenue

I[I/ICTaHHI/IOHHBIe METOAbI 30HI[I/IpOBaHI/I$[ 3EMJIN — TCXHUYCCKaA HaYKa 0 MEeTOdax
omnpezaeneHus: GopMbl, pa3MepoB U MOJOKEHUsI 00BEKTOB MO UX (hoTorpaduueckomy
HU300paXKeHHI0. XapaKTEPUCTUKH 00BEKTa MOTYT H3y4aThCsl IO €ro H300pakeHUIO Ha OMHOYHOM
CHUMKE WJIH TI0 Mape MEePEKPHIBAIOIIUXCS CHUMKOB, MOJIYYEHHBIX U3  Pa3IMYHbIX TOUEK
npoctpancTBa. Eciu mpu n3yueHnn 00beKTa UCTIONb3YIOTCS CBOMCTBA OIMHOYHOTO CHUMKA, TO
TaKOH METOJ MOTy4YeHHsI He0OX0AUMOI HHQOpMAITNK Ha3bIBaIOT (poTorpamMmerprueckum. Ecnu
)K€ OH MU3y4JaeTcs 10 Mape MepeKphIBAIONIUXCSI CHUIMKOB, TO METOJT Ha3bIBAIOT
cTepeodororpammerpudeckuM. OCHOBHAS 3a/la4ya TUCITUILIMHBI — TOMOTpaduieckoe U
CIICIINAJIbHBIC BUbI KapTOFpa(l)I/IpOBaHI/IH. q)OTOFpaMMeTpI/I'-IeCKI/Ie METOABI ITO3BOJIAKOT
HPKOHOMHO M JJOCTaTOYHO TOYHO pellaTh MPUKJIaJIHbIe HHKEHEPHBIE 3a1a4i. Bee paboTsl
BBITOJHSIOT 10 HEraTuBaM WM (POTOCHUMKAaM, MOJIyY€HHBIM Kak (oTorpaduyecKkuMu
CHEMOYHBIMU CUCTEMaMH, TaK U HePoTorpadhuIecKIMH CheMOUYHBIMH cucTeMaMu. Bce paboTs
HpeI[Ha?;Ha‘—IeHBI JJIs1 OBHAKOMIICHU ST CTYJIGHTOB C HpaKTquCKOﬁ CTOpOHOfI HeKOTOpI)IX ACIICKTOB
HAYKH TUCTAHIIMOHHBIE METO/IbI 30HIUPOBAHMSI 3EMJIH.



[TpakTtuyeckas padora Nel
Pacuem naanosou aspoghomocvemru

[{enbto BEIOTHEHUS PabOTHI SIBISIETCS O3HAKOMIICHUE CTYIEHTOB C METOJIMKOM MOATOTOBKH
JAHHBIX, HEOOXOMMBIX JJIS1 BBIIOJTHEHUS a3pO(POTOCHEMKH MECTHOCTH.

[Topsimok BhIMONHEHUS PaOOTHI:

[ToneTHas kapTa BBIOTHSAETCSA Ha KaJIbKe, Ky/Jla ¢ KaPThl YEPHBIM [[BETOM IEPEHOCITCA
rpaHuULbl KapTorpadupyeMoro yyacTka, HOMEHKIIaTypa, Maciutad. MapupyTel HaHOCSTCA (B
Hauasie KapaHJamoM) MapajijiebHO TPaHHUIIaM Y4acTKa B HAIIPaBJICHUH CEBEP - FOT MIIM 3amajl —
BOCTOK. /[y 3TOrO BHavane menecoo0pa3Ho BRIYUCIUTh pacCcTosHueE o ¢popmyne: [ = D X
(N —1) (B macmTabe MOJIETHON KapThl) MEKIY KpalHMUMHU MapIpyTaMd B KM, 1 HAHECTH HMX
CUMMETPUYHO OTHOCUTENIHO TPaHMI] yUacTKa. A 3aTeM MPOMEKYTOK MEXIY KpaitHUMU
Mapuipyramu pa3outh Ha (N — 1) yacTeil 1 HaHECTH Bce OCTallbHble MapiIpyThl. Ha kaxxaom
MapuIpyTe HeoOX0AMMO 0003HAYUTh KaK MUHUMYM 10 JIBA OPUEHTHPA (OHU HEOOXOAUMBI JJIst
mITypMana — aspodoTrocreMIrka) U 0003Ha4aroTCs Ha KapTe Kpyxkamu (D = 5 wm). [lng storo
KaJbKa HAKJIAIbIBACTCS HA KAPTy M 3aKPEIUIETCS IPy3UKaMH, TTOCIIE YeT0 Ha KaXKIOM U3
MaplIpyTOB BBIOUPAIOT OPUEHTUPHI (XapaKTepHble 00bEKTHl MECTHOCTH). W, HaKOHel, Ha KapTe
yKa3bIBaeTcs BeicoTa pororpadupoBanus H, uncio kaapos odiiee Y, u B MapuipyTe N,
MarHuTHbIN myTeBoi yros MI1Y, a Takke CKJIOHEHUE MarHUTHOM CTPENKU (Ha roJi COCTaBIEHUS
MOJIETHOM KapThl) M COMIMKEHUSI MEPUIMAaHOB. MapuipyThl, OPUEHTUPHI U BCSI YUCIIOBas
uHpopmanus opopmisieTcss Ha KajbKe KpacHBIM IIBETOM. Bce paccunThiBaeMbie TapaMeTphl
3aHocsTcs B Tabnuiy 1.1 B rpady pesynbrar. MicxoaHbie JanHbIe HaxoaaTcs B Tabmune 1.2.

Pacuemnwvie napamempuol

Tabmuua 1.1
PaccuuteiBaembie Dopmyiibl PesynbTar
| mapameTtpsl
/m
BricoTa doTorpadupoBanusi, m =11 x*[]
| IIpononpHoe nepekpsiTue P B cootBercTBUM ¢ Tab. Ne3 3anaHHOE —
a’3pOoPOTOCHUMKOB, %o Wuerpykuus (1) Mus. — 56
Makc. -66
[Tonepeunoe mnepexpoiTue Q Mexay | B coorBerctBuu ¢ Tab. Ned Pacuernoe —
a’podOTOCHUMKAMU cMexxHbIX | MacTpykius (1) Mus. 20
MapIupyToB, % = 354654 Uooo Makec. 56,2
{ PaccTosHMEe MeXay MaplpyTaMd Ha 0=1 0100—0 o
MECTHOCTH, KM
! KonuuecTtBo MapumipyToB Ha y4acTke Ozt
ChEMKH 0
{  Baswuc dpororpadupoBanus, KM 0= 10]00—0J **m
KoinuecTBo CHUMKOB B Mapuipyre 0= g )
O
{ OO1ee KOIMYECTBO CHUMKOB = [ *[]
{ OOmas MPOTSHKEHHOCTh BCEX 0=0x*[]
MapHIpyTOB, KM
[IpoaomKUTENEHOCTh CHEMKH y4YacTKa, 0= o
0 q 0
Yucio noseToB . o
1 ~ Op
WHTepBan MeX1y 3KCIO3ULIMSIMHU, C 0= =
2 0




[IpenenbHO nomycTUMAast BBIAEPKKA IIPH

__0x0

3 doTorpaduposanni, ¢ -
Tabnuya 1.2
Vcxo/Hble JAHHBIE JUIsS IUIAHUPOBAHUS a3PO(OTOCHEMKH 110 BAPHAHTAM.
HcxoaHble JaHHbIE™
zdles = 2 2 S 4 = S =
S| EE|E 5= | s EE g |EE 28 | = g
= | EQ| 55 S | B8 % 2 5 £ 83 | 2 X S
g & E 2 E E m 2 e < 2 Q o 3 2 85| <8
os | S 2| S5 S 3 °c8 g 8= 8 ¢& 25 & arF 2
25| =22 =22 = 3 OIS A S| =29 s Oasl M5 =2m
=4 3) 3 o =¥ — =) M =
1 +2° | 1:25000 0.05 200 14 1:15000 180 5 80
2 +5° | 1:20000 0.05 150 16 1:10000 200 6 100
3 +1° | 1:50000 0.05 100 18 1:25000 180 7 120
4 -2° 1:25000 0.05 200 14 1:10000 180 8 100
5 -3 1:20000 0.05 180 16 1:15000 200 5 110
6 +3% | 1:50000 0.05 120 18 1:20000 220 6 140
7 - 50 1:25000 0.05 150 14 1:10000 180 7 110
8 - 1Y 1:20000 0.05 180 16 1:20000 200 8 130
9 +2° | 1:50000 0.05 110 18 1:25000 220 5 150
10 +3” | 1:25000 0.05 160 14 1:10000 180 6 100
11 -3° 1:20000 0.05 130 16 1:15000 200 7 110
12 +5° | 1:50000 0.05 100 18 1:20000 220 8 140
13 - 4° 1:25000 0.05 210 14 1:10000 180 5 100
14 +2° | 1:20000 0.05 190 16 1:10000 200 6 110
15 +1° | 1:50000 0.05 100 18 1:25000 220 7 130
16 1% 1:25000 0.05 120 16 1:20000 200 6 120

* - I'panuns! kaptorpadupyemoro yyactka A = C = SkM 17151 BCE€X BapHaHTOB

BrIBOOEI:

Od¢opmiieHue M0J1eTHON KapThl

~

MoneTHas kapTa
Y-34-37-B-b

H=2 000 m; N=24/6; MIy=87°

5=+3°

H=2 000 m; N=24/6; MINy=267°

1:25 000

B mporuiecce BhIMoNHEHNS TPAKTUYECKON pabOThI CTYIEHTOM NMPUOOPETAIOTCS HABBIKU IO

CO3aHUI0 pacyCTa napamMeTpoOB aBPO(I)OTOC'beMOLIHOFO 3ajieTa U O BBIIIOJHEHHIO IIOJIECBOM

MOATOTOBKH TOJIETHOW KapThI, JIJIs1 CO3J]aHus ToNorpaduyecKoi KapThl 3aJaHHOTO MacITada.




M3yueHbl OCHOBHBIE MOJIOKEHUSI U TPEOOBaHUS, IPEAbABISEMBIE K a3p0(OTOCHEMKE,
KOTOpPBIE 3aBUCST OT MaciITaba, TEXHOJIOTUU CO3/1aBa€MOM KapThl 1 KOHKPETHOTO pailoHa
KapTorpadupoBaHusi.

Brrimmomann CTYOACHT
I[aTa 20 L. (I'pymra) ( @amums, 1., O.)

[TpakTrueckas padora No 2
W3roToBieHne 0THOMapIIPYTHOH (HOTOCXEMBI

esb padoThl: HAYYUTH CTYACHTOB U3TOTOBJICHUIO OJHOMAPIIPYTHBIX (POTOCXEM.
HcxonHble naHHBIE:

1. YeThIPe KOHTAKTHBIX (POTOCHUMKA OJIHOTO MapIIPyTa;
2. ¢dokycHoe paccrosiaue poroanmapara f = 100 mum.
3. PaccrosiHust MeK/1y pabOYMMHU LIEHTPAMH JIOJDKHBI PACIIONIAraThCsi Ha PacCTOSHUU

He 6onee 0,05f OT ri1aBHOM TOYKM CHUMKOB.
[Topsi10K BBIMTOJIHEHUS PaOOTHI:

1. Paznoxutsk 1o nopsaxy cHUMKH. [Ipu MOHTake POTOCXEMBI HCIIOIB3YIOT
onucaHue crnoco0a U3roToBIECHUs (POTOCXEM.

2. OO0pe3ath nepBblii U BTOPO c1eBa CHUMKH MHJIMBUYaJIbHO 110 JIMHEHKE,
UCIIOJIB3YS IBE COOTBETCTBYIOLINE TOUKH B CEPENMHE NIEPEKPHITUS CHUMKOB.

3. Onpenenutb Ha TPETHEM U UETBEPTOM CHUMKAX IOJIOKEHHE IJIaBHBIX TOYEK,
3aceKast UX C MIOMOILBIO JUHUM, TPOXOIALINX Yepe3 MPOTUBOIOIOKHBIE XapaKTEPHbIE METKHU.

4. OO0pe3atb BTOpOH U TPETUI CHUMKHU COBMECTHO, KOHTPOJIUPYS TOUHOCTh UX
COBMEILIEHUS HA CEPEANHE NTEPEKPBITHS.

S. BoiOuparoT 1 HakIaAbIBAlOT Ha TPEThEM M YETBEPTOM CHMMKaX padboune

LHCHTPHI. Omno3HaroT ¥ HAaKaJbIBAIOT UX Ha MEPCKPBITHUA 3TUX CHUMKOB. HpO6I/IBaIOT IMyaHCOHOM
BCC€ HAKOJIOTBIC TOYKH.

6. COBMECTHUTB, UCHIOJIB3YS MMOTYYEHHbIE OTBEPCTHUS, CHUMKH U COBMECTHO
pas3pes3arsb.

7. HaknenTs Ha TUCT MIOTHOM OyMaru Wi KapToHa BhIpE3aHHbIE pabodre MIomaau
CHHAMKOB.

8. O1eHUTh Ka4eCTBO MOHTaXa (POTOCXEMBI C TOMOIIBIO 0OPE3KOB 1 OHOPMHUTH €e.

BriBoabr:

J171st 321U THI TIO BBIMTOJIHEHUIO Pa0OTHl HEOOXOAMMO OLIEHUTh Ka4eCTBO MOHTaXKa
(hOTOCXEMBI C TTIOMOIIBIO OOPE3KOB U U3MEPUTH CMEIIEHUS, TIOJTYYeHHbIE HA KOPPEKTYPHOM JICTE
B MM ¥ 0TOOpa3uTh MOTyYEHHbIC 3HAYCHHS Ha JAHHOM KOPPEKTYPHOM JIUCTE.

Breraucnun CTYACHT
ZIaTa 20 I (I'pynma) ( Pammius, 1., O.)

[IpakTuueckas pabora Ne 3
Onenka kayecTBa 3aj1eTa

Ieab padoThl: 03HAKOMJICHHE CTY/IEHTa C TPEOOBAHUSMU, MPEABSIBISIEMBIMU K KAYECTBY
MaTepHayioB, MOJYYEHHBIX B MpoIiecce a3poPhOoTOCHEMKH MECTHOCTH M TEXHOJIOTHEH OleHKHU. B
nporecce paboThl CTYICHT JOKEH COCTaBUTh HAKUTHOW MOHTAXK, BBIIIOJIHUTH U3MEPEHHE
MPOAOJIbHBIX MAPAIAKCOB, «EIIOUKU» U ONPEAETUTH NPAMOJUHEHHOCTh MapuIpyTa.

Hcxonupie nanHbIE:

B mporiecce paGoThI CTYACHT JOKEH COCTABUTH HAKHIHON MOHTAX, BHITIOJTHHUTH
M3MEPEHUE MPOIOJIbHBIX MAPATIIIAKCOB, «EJIIOYKHU» U ONPEIETUTh MPSIMOJIMHEHHOCTh MapIIpyTa.



CIeNaTh BBIBOJBI O KauecTBe 3aneTa. HeoOXxoMuMble TOMyCKH TPUHUMAIOT, UCXOS U3
pe3ysIbTaTOB pacueTa IaHoBo# aspodorocheMku - K < 1%,

[Mpu f = 100 mm npuHEMaeM & = 5° (MHCTPYKLUS MO TONOTpadUIECKOil CheMKE B
MacmTadax 1:5000, 1:2000, 1:1000 u 1:500. (11 pa3nen);

Ppin =56, Puax = 66  (MHCTPYKIUSA IO TOMOTpaUIecKOi CheMKe B MaciTabax
1:5000, 1:2000, 1:1000 u 1:500. (pazmen 11)

1. KoHTakTHBIE OTIIEYATKM C MCXOIHBIX a3pOHEraTuBOB (1 MapuIpyT U3 7 CHUMKOB).
2. Jlocka 1 KHOTIKM (7151 COCTaBJICHHS] HAKUIHOTO MOHTaXa).

3. Jluneiika

4, Tpancnoptup

S. W3mepurenn

Ha npoun3BoACTBe OLIEHKY HAYMHAIOT C IPOCMOTPA KOHTAKTHBIX OTIIEYaTKOB, OOPAIIaioT
BHUMaHHE Ha JePEKThI (TOUKA, MSATHO, T0JI0CA), MEXaHUYECKUE TIOBPEIKACHUS SMYJIbLCHH. 3aTeM
oreHUBAIOT GoTorpapuueckoe KaueCTBO H300paKEHHI — MPOPAOOTKY CBETA M TCHEH y4acTKOB
M300paKeHUsi, OTCYTCTBUE U3JIMILHENH KOHTPACTHOCTH U Byalll, YACTUYHYIO MM OOIIYIO
HEPE3KOCTh U300paXkeHus1. Pe3yabTaThl 3anuchiBaoT B Tabmuiry Ne 1

Tabmmma Nel

JledexTs Mexanuueckoe Onenka ¢otorpaduyeckoro KauecTna
TTOBPEKJICHHE

BCZD!CHle POJIb npu OYEHKe Kavecmea ucpaem HAKUOHOU MOHIMANC.

CoCTaBIISIIOT €r0 U3 KOHTAKTHBIX OTIIEYAaTKOB Ha YEPTEHKHON JOCKE, U HAUUHAIOT €ro
MOHTHPOBATh C JIEBOIO CHUMKA MapuIpyTa. JTO IO3BOJIIET BUAETh HOMEDP KaKJJOTO CHUMKA.

[Topsinox BeINONHEHUS paboT:

1. PacknagpiBalOT CHUMKH IO MapuIpyTy, UCHOJIb3ys HOMepa (POTOCHUMKOB.
OnpenenstoT HanpaBieHHe MapiIpyToB. [IpukpenuB nepBblii CHUIMOK, HAaKJIaAbIBAIOT BTOPOIA,
TaK, 4YTOObl COBMECTHIIUCh KOHTYPA B 30HE MIPOAOJIBHOTO MEPEKPHITUs. B criy paznnuHbix
IPUYUH J0OUTHCS TOYHOTO COBMEUIEHHS HE YAACTCs, TO3TOMY BO3HUKAIOIIME MOTPEUTHOCTH
PaBHOMEPHO PaclpeeisaioT K IPOTUBOIIOJIOKHBIM KpasiM CHUMKA.

2. [To HaKUTHOMY MOHTaXXY OIPEACIISIOT — IPOI0JIbHOE iepekpbiThe. [Ipogonsroe P
NIEPEKPBITHE U3MEPSIOT CIIEUAIIBHOMN JIMHENKOH, TPOrpalyupOBaHHOM B IIpolieHTax. Ee MOXXHO
cienaTh CaMOMY — IIPSIMOYTOJIBHUK U3 IUIOTHOM Oymaru, anuHoi 18 cM cienyer pa3outs Ha 10
paBHBIX YacTeH M KaKIbIil HHTEepBa nognucars ot 0 10 9. Pe3ynbraTel H3MEpEeHNH 3allMChIBAIOT B
tabnuiy Ne2

3. [TpsamonuHeiHoCTh (K) OnpeAesstoT JUIsl MapLIpyTa, y KOTOPOTro OTKJIOHEHHE
CHUMKOB OT €ro 0CH MakcuMajbHO. OLeHUBAETCs MPSMOJIIMHEHHOCTh OTHOIIEHUEM CTPEJIKU
nporuba | k qmHe Mapmpyta L, BeipaxkeHHBIM B %. CIoc00 n3MepeHHs yKa3aH Ha pUCYHKe 1.

L

51 57

. I

.
Puc. 1

1
K=Z>< 100%

HemnapannensHocTh 6a3uca cTopoHe (OTOCHIMKA BBIPAKAETCS YIJIOM €. YTON € U3MEPSIOT
MEKY JTUHUEH XX,




COEMHSIOLIEN KOOPANHATHBIE METKH CHUMKA, M OChI0 Mapuipyra. PucyHok 2.

A

Puc. 2
VYo u3mMepsercs TPaHCIIOPTUPOM.
Ormenka KadecTBa 3ajieTa

Cxema mMapHipyToB
Tabruya Ne2

Ne mapuipyra Ne chHumka P(npooonvroe
nepkpvimue), %

Pacuer mpsmonuHeitHOCTH U HETIPaBUIIBHOCTH Oasuca
[TpamonuueitnocTs K -
HenpaBunbHOCTh Gasuca yroi (&) —

BoiBoabI: OLIeHUTH KaYeCTBO PE3yIbTAaTOB a3p0o(OTOCHEMKH MO pe3yJbTaTamMm
IPO/IeTaHHOM MPAKTUYECKOH pabOThI

Breraucnun CTYACHT
21 aTa 20 I (I'pynma) ( Pammius, U., O.)

IIpakTuyeckast padora Ne 4
I'padpnuecknii cnocod mocTpoeHus NJIAHOBOH GOTOTPHAHTYJISIIUH

Llesb padoThI: 0O3HAKOMIIEHHE C METOIUKOM rpadudyeckoil poTOTpUaHTYIALUH.
HUcxonueie nanHrle:
1. [Ts1h cMexXHBIX (OTOCHUMKOB NoNe
[Tath kanek pazmepom 15 X 30 cm
Jluct xanpku pazmepom 30 X 75 cm
JIuneiika
[{upKysb — U3MEpPHUTEITb
YeprexHble IPUHAIEKHOCTH
f =100 mm, mey=1/10000, m¢e = 1/1000
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3aganue:

1. Ha doTocHnmkax BeIOpaTh TpaHchopMaImoHHbie, pabodne, CBA3YIONIUe U
OTIOPHBIEC TOYKH.

2. OnpeaenuTh MIAHOBOE MOJIOKEHUE TPAHCHOPMAIIIOHHBIX TOYCK.

3. PaccunTarh KOAQPHUIHUEHT perylnpOBaHUs

[Topsinok BeIOIHEHHS pabOTHI:

[TocTpoenue maaHoOBOM (POTOTPUAHTYIIAIUH, Tpa)UIECKUM CIIOCOOOM, IIPOU3BOIUTCS B
TaKOM ITOCJICA0BATCIbHOCTH.

1. Br16uparoT 1 HakaIbIBaIOT pabouyre IEHTPhI Ha KAKIOM U3 CHUMKOB. J[J1s1 aTOTO
COCIUHAIOT KOOpI[I/IHaTHBIC MCTKHN X nu Y CHHUMKa HpHMBIMI/I JIMHUSAMMU. TO‘-IKa HCpCCC‘ICHI/IH OTHUX
MPSIMBIX OyJIeT TJIaBHOM TOYKOM CHUMKA. Eciu rimaBHast TOUka HE COBIAAAET, ¢ KAKUM JIH0O
YeTKUM KOHTYPOM (JTF00asi XapakTepHasi TOYKa CHUMKA), TO U3 JaHHOW TOYKU MTPOBOJISIT

f .
OKPYKHOCTb Pa/iycoM - (roe f - pokycHoe paccTossHUE (hOTOKaMephl, MM), B IpeAeNax dTOH

OKPY>KHOCTH HAKaJIBIBAIOT YETKUH KOHTYP, KOTOPBIH ONPEICISIOT U HAKAIBIBAIOT HA IPYTHX
cHuMKax. HakosioTeie IEHTphI OTMEUAIOT KBaApaToM. (puc. 1)

@ 5-6 Mm
HaKoI

OrnopHast Touka Cas3yromas To4ka

JIMHUA

00BOIKH
?7-8 Mm

@ 5-6 Mm

. Pabouwuit uentp TpancopmanroHHas To4uka

5-6 Mm

Pucynox 1

1.Bb16upatoT u HakanbIBalOT TpaHC(HOPMALIMOHHBIE, CBSA3YIOLINE U OIIOPHBIE TOUKH.
TpaHcpopmalmOHHbIE TOUKH (B KauecTBE MOJOOHBIX TOUEK HEOOXOIMMO B3ATh TOUKH
M300paXEHHBIX Ha CHUMKaX 00bEKTOB, UMEIOIINX YETKHE KOHTYpHI). 11X BbIOMpaloT B 30HE
HEPEKPBITHS IBYX CMEXHBIX CHUMKOB, B IIpeziesiax ux padouynx 30H. HakonoTeie TOUKH 0OBOAST
JIBYMsI OKpY>KHOCTSIMH (pHc. 1). TonmuHa 1MHUM 00BOJKU JOKHA OBITH B penenax 0,2-0,3mm.
TpaHcpopMalmOHHBIE TOYKH 110 BO3MOKHOCTH pa3MeIatoT B yriiax pabouel Mmiiona ki CHUMKA.

[Tocne 3TOr0 BHIOMPAIOT U HAKAJBIBAIOT CBA3YIOIMIME TOUKH. CBSA3yIOIINE TOUKH BHIOMPAIOT
B 30HE TPOMHOIO NEPEKPBITHUSI TPEX CMEKHBIX CHUMKOB I10 KpassM 3TOU 30HBL. B kauecTBe 3THX
TOYEK HCIIOJIb3YIOT TaKKe€ OOBEKTHI C YETKMMH KOHTYypaMH. JlaHHBIE TOUKH ONO3HAIOT U
HaKaJIbIBAIOT Ha KaX/I0M CHUMKe. HakoJoTele Toukr 00BOJIAT O/IHOM OKpYKHOCTHIO (puc. 2). Ha
IIEPBOM, BTOPOM U MOCIEAHNX CHUMKAX MapUIPyTHON CbEMKH HAXOJAT Y HAKAJIBIBAIOT 10 OJTHOMN
ONOPHOM TOYKE (XapaKTepHas TOYKa Ha MECTHOCTH — ropa, MOCT, cToJi0 U T.4.). Ono3HaHHbIE
TOYKH HAaKaJIbIBAIOT U 0003HAYAIOT TPEYroJIbHUKOM puc. 1.

2. N3roToBiISIIOT KaJbKu HAIIPABICHUH.

Ha cHUMKH HakIabpIBAIOT KAJIBKH, IEPEKAIbIBAIOT HA HUX paboune IeHTPHI, CBA3YIOIINE,
TpaHC(QOPMHUPOBAHHBIE U OMOPHbIE TOUKU. Ha prc. 2 nmoka3aHbl MOJO0KEHUS YKa3aHHbBIX BBIIIE
TOYEK Ha IIATU KaJbKaxX HAIPABJICHUH, MOJIYYEHHBIX JUIsl KaKJI0T0 CHUMKa MapIIpyTHON
doroTpuaHryIsauu. 3aTeM U3 pabodero HEHTpa KaxJ10ro CHUMKA MPOBOJIAT HAIPaBJICHUS Ha BCe
nepekosioTbie Touku (puc.2). TounmuHa TMHUEN HanpaBIeHUN JOJKHA OBbITh He Oosee 0,2MM.
JIuHUM IPOBOJAT HETMOCPEICTBEHHO Yepe3 HAaKOJIbI 0 Kpasi KalabKu.
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Pucynox 2

3.CTposIT OAHOMAPUIPYTHYIO LIETIb (POTOTPUAHTYIISILIUH.

[TocTpoenue nenu nenecooOpa3sHo NPOU3BOIUTH Ha cBeTocToe. [lepen mocrpoenuem
HaxoJAT 0a3uc cetH b, T.e. paccTosiHIE Mex 1y pabounmu neHTpamu | u 1l cooTBeTcTBEHHO
NepBOil 1 BTOpOH KoJien HanpaBieHni. Bennunna 6a3zuca paccuuTbiBaercs o popmyie

Mcy * bey
p =<t e
mc

rae b —miuHa 0a3uca CeTH, MM;

My - MaclTad CHUMKa;

mq— TpeOyeMbIif MacITad CeTH;

bcy — nnuna 6a3uca potorpadupoBanus, MM; (orpenensercs 1no Gororpadpuiyeckomy
CHUMKY)

Haxonsr ko dumment pexynuposanus cetn (Kp) mo popmyre

Mcy

kP B

mc
rae: Mgy — MaciTad CHUMKA,
m¢ - TpeOyeMmblil MaciuTad peaynupoBaHHsL.
Haxozsart oxxumaemyro cpeHIOI0 KBapaTHUECKYIO MOTPEUIHOCTD (C.K.I1.) TTOJIOKEHUS

TpanchopMupOBaHHBIX Touek 1o ¢popmyde [.I1. Kykosa

m= 0.35*kp*bc|.|*u/p*\/n3
rae:  kp— xoaddunmeHT peaynupoBaHus



bcn— BenmuumHa 6a3uca GororpadupoBaHus Ha AAPOCHUMKE, MM

I - TIOTPEIIHOCTh TPaPUIECKOTO MPOBEACHUS HANPaBICHUN, 5

N — 4ncio 6a3ucoB B LIENTH

2. p -206265" CTpoaT oqHOMAPIIPYTHYIO IEMb (DOTOTPUAHTYIIALIHIH.

Hanpapnenust Ha paboyne LIEHTPbl CMEXXHBIX HETaTUBOB HA3bIBAaIOT HayaJIbHBIM. Kanbka
HaIpaBJieHUs 1-To HeraTuBa HaKJIaAbIBA€TCs HA KaJIbKY2-I0 TaKUM 00pa30M, 4TOObI HalIpaBJICHUS
I-11 1-ro veratusa u |l-1 2-ro ToOUHO CcOBHANIM, & PACCTOSHHE MEKY paOOYMMH IICHTPAMH
PaBHSUTUCH BBIYMCIICHHOMY 3HaueHHIO D. 3aTeM OepyT KaJibKy HAIlpaBJICHHH TPETHETO CHUMKA,
HaKaJIBIBAIOT Ha BTOPYIO TouHO coBmernaroT HanpasiaeHus || -1 u 111 — 11, [Tpu nanHO#M
YCTaHOBKE, HE COMBAsi OPHEHTUPOBAHUS, 3- KaJIbKa MEPEMEIIACTCsI BIOJIb HAYaIbHOTO
Harnpasienus |l — 11 o tex mop, moka Hanpasienue |1l — a He coBMeCTUTCS CO CBA3YIONIEH
To4KoH a (puc. 3). IIpu 5TOM B ApyYroii cBsA3yOLICH TOUYKE D MOXKET BOSHUKHYTh HEBSI3Ka B BU/IC
TPeyrojbHUKa MOTPELIHOCTH, TONYyCTUMAs BEIMYNHA CTOPOHBI KOTOPOTO J0JKHA ObITH HE OoJiee
0,6MM. PacripenienieHre HEBS3KH OCYLIECTBIISIIOT IOPOBHY B TOYKAX d M D myTeM TOYHOTO
nepeMeIieHus 3-1i KaJIbKu HalpaBJICHUH B0 HadabHOTo Hanpasienus Il —I11 1o momenTa
YMEHBIIICHUS ITHX TPEYTOJIBHUKOB BIBOE. [loCie 3TOro KalbKu 3aKPEIUISIOT IPy3uKaMu, He
HapyIIas UX OpUEHTUPOBKH. I3MepsIoTCs IIIMHBI TPEYTOJIbHUKA OTPEITHOCTEN U CPAaBHUBAIOTCS
C IOITyCTUMBIMH.

[Toce 3TOro HaKJIAABIBAIOT 4-10 KAJIbKY HAIIPABICHUH U TOOWBAIOTCS aHATIOTUYHOTO
pe3yJsibTata Ha JAPYroi mape cBA3yroumx Touek C, d (puc. 2), HaKJIaAbIBAIOT 5-10 KaJbKy
HAIPABIICHUH W MPOU3BOJIAT aHAIIOTUYHBIC OTICPAIUH.

)P/

or 1

Pucynok 3

3areM Ha BCE ISITh KaJIEK HAIllpaBJIIEHUI HaKJIabIBalOT OJHY KaJIbKY, pa3Mepbl KOTOPOil
paBHBI JUIMHE U IIUPUHE MMOJIYYeHHOH 1enu (GoTOoTpHaHTy-

sy, Ha 9Ty KalbKy nepeKkasibIBaloT TOYKHU MepeceyeHns HarpaBieHui u3 padbouero
[EHTpa Ha TpaHC(HOPMUPOBAHHBIE TOUYKH (pUC. 4) U ONTOPHBIE TOUYKH

¢ 1-11 u 5-i1 kasek HanpaBieHUl. B pe3ynbpTaTe Mosy4aroT 1nosioxeHue 4
TpaHCQOPMAIIMOHHBIX TOYEK (pHUC. 5) U 2 OMOPHBIX B HEKOTOPOM IIPOU3BOJILHOM MacHITale.




Pucynox 4

Ceoonas kanvka

I'opa

Moct

Pucynok 5

[Tocie Becex rpaduvecKkux MOCTPOCHUI OPOPMIISIOT MPOJICIaHHY0 PadoTy TOJKHBIM
obpazom. OdopmiieHHast paboTa JOKHA CONIEPIKATS:
Odopmnenue paboThI:
OdopmieHHas padoTa JOKHA COJIEPIKATH:

1. [Ta1tb pOoTOCHUMKOB

2. [1aTh Kanex HanpaBIeHUI

3. DOTOTPUAHTYISIIIIOHHYIO POMOMUYECKYIO CETh (CBOAHASI KaJIbKa)

4. [TosiICHUTETLHYIO 3aIMCKY 10 BBIITOJIHEHUIO PabOT ¢ YKa3aHHEM TOUYCK, B3STHIX B

KayecTBe pabo4MX LIEHTPOB, TPAHC(HOPMALIMOHHBIX CBA3YIOIINX, & TAK)KE OCTATOUHOM BEITMUMHBI
TPEYrOJIbHUKA ITOTPEIIHOCTEH.

Bprauciui cryaeHt

JlaTa

20 T

Ilpakmuuecxas paboma Ne 5
BbrunciieHHe MOrPeIHOCTH ONpeeIeHU IO CeYeHUs BLIPA0OOTKH 1
MOrPeIHOCTH olpe/iesieHUusi 00beMa BbIPaA00TKHU
Ileap padoThI: 03HAKOMIIEHHE CTYJEHTOB C BBIUNCICHUSIMU ITOTPEIHOCTH IIPU
OTIpe/IeNIEHUU CEeUEHUs BBIPAOOTKU U TP OTIpeiesIeHUU 00beMa BbIpaOOTKH NMPU (POTOKOHTYPHOMH
ChEMKE MOJI3eMHON BBIPAOOTKH.
Borunicnenue norpentHocTy IOl CeUeHusl BBIpaOOTKH U OTPEIIHOCTH ONpeAeSIeHUs
o0beMa BeIpaboTKH MpousBecTH B Tabmuie Ne 1. CnenaTb BHIBOJIBL.
mg, = £0.03V — yciosue, yl0BIETBOPAIOLIEE IPH BBIYMCIEHUH TIOTPENIHOCTH 00beMa,;

mg,, = 2.1 % - ycinosue, yJ0BIETBOPSAIONIEE PH BBIYMCICHHH 10T PEITHOCTH ILIOMIA/H HPH

Leonse = 10.0 4z;

Tabauya Nel

(I'pynma)

( @amunus, 1.,

[TapameTpsl BEIpabOTKH

bazuc
($hOTOCHhEMKH

[TorpemnocTs
onpeneneHus
o0Bema
BBIPAOOTKH,
May

[TorpemnocTe
onpeeIeHus
10111
CeYeHUs
BBIPAOOTKH
Msg




Bapuant Nel
hMm | bwM LM B, M V, May, | S, Myq, %
M % M
15| 30 10,0 2,0
20| 40 15,0 3,0
3,0 50 20,0 10,0
50| 50 80,0 20,0
10,0; 10,0 100,0 30,0
Bapuanm No 2
h,m bM | LM B, M V, May, S, Mg,
M % M2 %
2,0 4,0 | 15,0 2,0
3,0 4,0 | 15,0 3,0
5,0 7,0 | 20,0 10,0
5,0 7,0 1 60,0 20,0
10,0 | 15, | 90,0 30,0
0
Bapuanm Ne 3
h,m bMm | LM B, M V, May, S, Mg,
M % M2 %
1,5 40 | 100 | 2,0
3,0 3,01] 200 | 30
5,0 50| 30,0] 10,0
5,0 10, | 60,0 | 20,0
0
10,0 20, | 80,0 | 30,0
0
Bapuanm Ne 4
h,m bM |LMm |[B,m V, May, S, Msq, %0
M % M’
2,5 30 |50 |20
3,0 50 15,0 | 3,0
3,0 10,0 | 30,0 | 10,0
50 7,0 |60,0 |20,0
10,0 15,0 | 90,0 | 30,0
Bapuanm Ne 5
LM B,Mm |V, M| May, m
M M % , M> s, Y0
40,0 2,0
0 5,0
10,0 3,0
0 ,0
20,0 10,0
0 0,0
80,0 20,0
0 ,0
100,0 30,0
0,0 |0,0
Bapuanm Ne 6
f B, M \ n m
M M M M | % |, M s, Y0
y 2,0




0 9 0,0
: 3,0
0 0 0,0
X 10,0
0 0 0,0
] 20,0
0,0 (0,0 0,0
] 30,0
0,0 (0,0 0,0
Bapuanm Ne 7
\ B, M
M M M M an % |, M s Y0
2,0
0 0 0,0
! 3,0
0 0 0,0
10,0
0 0 0,0
20,0
0 0 0,0
| 30,0
0 0,0 |00
Bapuanm Noe 8§
f L B, M
M M M M % |, M s %0
] 1 2,0
50 [,0 0,0
y K 3,0
50 [,0 0,0
! 4 10,0
0 0 0,0
] g 20,0
0,0 0,0 |00
1 30,0
0,0 0,0 |20,0
Bapuanm No 9
\ \ B, M
M M M s M a, %0 |, M s 70
: ! 2,0
0 0 5,0
: 3,0
0 0,0 |00
10,0
0 0,0 |00
! ! 20,0
0 0 0,0
! ! 30,0
00 |00 |00
Bapuanm Ne 10
B,m |V, M
M M M % |, M s, 70
2,0
0 ,0 0,0




3,0
0 0,0 |00
10,0
0 0,0 |00
| 20,0
0 ,0 0,0
! 30,0
0 ,0 0,0
Bapuanm No 11
f L B, m \
M M M , M an %0 |, M2 s /0
] 1 2,0
5 0 0,0
] 1 3,0
5 0 0,0
y 5 10,0
0 0 0,0
X 1 20,0
0 0 0,0
] 1 30,0
0,0 0 00,0
Bapuanm No ]2
L B, M \
M M M M % |, M s, Y0
1 2,0
0 ,0 00,0
3 3,0
0 ,0 0,0
5 10,0
0 ,0 0,0
1 20,0
0,0 |00 ]00,0
8 30,0
00 |00 |00
Bapuanm Ne 13
L B, M \
M M M M % |, M s, Y0
6 2,0
0 ,0 0,0
! 1 3,0
0 9 00,0
3 10,0
0 ,0 0,0
5 20,0
0 0,0 |00
1 30,0
00 |,0 00,0
Bapuanm Ne 14
L B, \
M M M M an % |, M s Y0
2 2,0
0 0 0,0
3 3,0




0 0 0,0
5 10,
0 0 0,0 0
7 20,
0 0 0,0 0
7 30,
0 0 0,0 0
Bapuanm Ne 15
L B, M \ n m
M M M M an % |, M s, Y0
6 2,0
0 ,0 0,0
! 1 3,0
0 D 00,0
3 10,0
0 ,0 0,0
5 20,0
0 0,0 |00
1 30,0
00 |,0 00,0

BrIBOObI:
Ha ocHoBaHuu 1oicYeTOB C/1e7aTh BBIBObI HU3MEPEHBI JIU F€OMETPUUYECKHUE MTapaMeTphbl
BBIPA0OTKH € JOMYCTUMON ONTUMAaIbHOU MOTPEITHOCTHIO.

Beruucnui cryaeHt
Hata 20 r {pyma) (avims, 11,

IIpakTuyeckas padora Ne 6

BbrunciieHne mOrpemIHOCTH onpeneaeHus GpoOTorpaMMeTPHYeCKHX KOOPAMHAT TOYEK
KOHTYpAa ce4eHUs1 BbIPAOOTKH.

Ileap padoThI: 03HAKOMIIEHHE CTYJEHTOB C BBIUNCICHUSIMU ITOTPEIIHOCTH IIPU
orpezieIeHuU KOOPAUHAT TOYEK 00BEKTa (POTOKOHTYPHBIM METOOM.

[TorpemHocTs onpeneneHus mIoaan NONePeYHOro CeYeHus BBIpaOOTKH SBISETCS
(GyHKIMEN 0T MOrpeUIHOCTH U3MEPEHHUS PACCTOSHUSA OT LIEHTpa UCTOYHHMKA CBETA /10 TOBEPXHOCTU
BBIPAOOTKH, T.€. OT IOTPEIIHOCTH ONpeieaeH s (OTOrPaMMETPHUUECKUX KOOPAUHAT X, Zg.

[TorpemnocTs onpeencHnss KOOPAUHATHI X ¢ BBIYUCISAETCS 110 (popmyie:

my, = i%\/szﬁc + BZm2 + qubm?
I'Jie IPUBEICHHBIE JaHHBIE /ISl BCEX BAPHAHTOB OJHU U T€ Ke
Mp,_.- OTPEIIHOCTE U3MepeHus bazuca GoToChEMKH, mﬁc =15 MMm;
m, — NOTPEIHOCTh U3MepEHUs KoopauHatel X, m, = £0,1mm;
My — MOTPEIIHOCTD ONpeieieHus pokycHoro paccrosuus my = 10,001 mm;

X — IpeBbIIIeHNE TOYKHA KOHTYpa HAJl TOYKOM IIEHTpa UCTOYHMKA cBeTa  X= 5,0mMm.
B pesynbrate pacueToB my, HE JOIDKHA MPEBBIIATE  4%.

Bce nannble npuBeneHs! mo BapuanTam B Tabnuiie Nel. [lorpemrHocts onpenenenus
(doTorpaMMeTpUIECKUX KOOPJMHAT TOYEK KOHTYPa CeUeHHs MPOU3BOAUTH B Tabmuie Nel

Tabnuya 1
BeicoTa Koopauna | basuc ITorpemHoCTh onpesencHnss KOopaAuHaTel X¢ B %
CEYCHUs Ta dorockeMKkH [ £—30mm | f = f=50mmM | f= 58Mm
BBIPAOOTKU | Xy, M B, M 32MM




h, m

\ Mx¢

\ Mxq¢

Mxq¢

Mxq¢

BapuanT 1

2.5

2.0

3.0

10.0

20.0

30.0

Bapuanm 2

Xb

X Xdb

Xb

10

2.5

10.0

13.0

5.0

3,8.

3.0

Bapuanm 3

X

X Xb

Xb

4.5

12.2

5.0

4.1

3.0

2.0

Bapuaum 4

X

X Xb

X

15

3.5

2.0

3.0

10.0

20.0

30.0

Bapuanm 5

Xo

X Xd

X¢

3.5

2.0

13.9

10.0

6.0

5.0

4.0

Bapuanm 6

X¢

X Xb

X

7.5

4.0

2.0

3.0

10.0

20.0

30.0

Bapuanm 7

Xb

X Xdb

Xb

10

5.0

2.0




3.0

6.0

10.0

20.0

Bapuanm 8

Xb

Xo

Xd

Xo

12. 6.0

2.0

3.0

10.0

20.0

30.0

Bapuanm 9

Xb

Xb

Xd

Xb

15 7.5

5.0

7.0

10.0

15.0

20.0

Xb

Xb

X¢

Xb

Bapuanm 10

Xo

X¢

Xd

X¢

4 2.5

2.0

5.0

11.0

15.0

25.0

Bapuanm 11

X

X

X¢

X

7 2.5

1.0

3.0

7.0

9.0

11.0

Bapuanm 12

Xo

Xo

Xb

Xo

15 5.0

6.0

13.0

15.0

20.0

30.0

Bapuanum 13

Xb

Xb

X¢

Xb

10 7.5

2.0

8.0




12.0

25.0

30.0

Bapuanm 14

Xd Xd Xb Xd

12 5.0 5.0

8.0

10.0

12.0

15.0

Bapuaum 15

Xd Xd Xb Xd

10 4.5 2.0

3.0

10.0

20.0

30.0

BriBoamr:

Ha ocHoBaHMM NMPOM3BEICHHBIX MOJICUETOB C/EIaTh BHIBOJIbI O MPABUILHOCTH OMPEACIICHUS
KOOPAUHATBI X¢ U OIPEIEIEHHUs HOIPEUIHOCTH (HOTOrPaMMETPHUECKUX KOOPAUHAT TOYEK
KOHTYpa B CEUEHUU BBIPAOOTKH.

Beraucinui cryaeHT
,Z[aTa 20 T. (T'pynma) ( @amunus, 1.0.,)

Bonpocwl k 3auemy npakmuueckux pabom
Paboma Ne 1

1 Kakyro cpeMKy Ha3bpIBatOT MJIAHOBOM 7

2 Kakyro cheMKy Ha3bpIBatOT MEPCHEKTUBOM?

3. YTo BXOJIUT B TEXHUUECKOE 3aJJaHHE TUIaHOBON a3po(OTOCHEMKHU?

4 Ort uero 3aBucut Macitad gpororpadpupoBanus?

5. Jlist uero riaHupyroT npojaoibHeie (P) u nonepednsie (Q) MepeKpbITUS MEKITY

CHUMKaMU CMEXHBIX MapIIPyTOB?

Paboma Ne 2

1. Kakwue crnocoOsl U3roToBIeHUs GOTOCXEM MPUMEHSIIOTCS B (OTOrpaMMETpUn?
2. Yro Takoe porocxema?

3. C yBenuuyeHHeM pa3MepoB TEPPUTOPUH, TUIOIIAH KOTOPOU U3MEPSIOT 110

dboTocxeMaM, TOYHOCTh pe3ysibTaTta OyaeT Bo3pactarh. OOBSICHUTE WK OMIPOBEPTHETE ITO
YTBEP)KJCHHE.

4. Bynyt nu omnHAKOBBIMH PacXOKACHUS Ha KOHTPOIUPYEMBIX TOUKaX MPH
U3TOTOBJIEHUH KOHTPOJIS IPH U3TOTOBIEHUH (DOTOCXEMBI C OHUX U TeX K€ CHUMKOB Pa3HBIMH
METOJIaMHu?

5. [Tpu orieHKe KauecTBa U3TOTOBJIECHUS (POTOCXEMBI, YTO SIBJISETCS
MpeoYTUTENbHEE AYOJIET WIH BhIpE3 U ouemMy?

Paboma Ne 3

1. Ha xakom »Tare 4yenoBeKk MOKET aKTUBHO BIUATH HA KQUECTBO MOJIY4aeMOro
HN300paKeHHUS.

2. Ot yero 3aBucUT QoTorpapuiyeckoe KauecTBo.



3. Yto Ha3nIBaeTCI HAaKHMJAHBIM MOHTAKCM.

4, C KaKoif 1eJIbI0 OLIEHUBACTCS (POTOTPAMMETPUUICCKOE KAa4eCTBO IMOTYICHHBIX
CHUMKOB.

5. [To kakuM TIOKa3aTeJISIM OIICHUBACTCS KA4eCTBO MAaTEPHAIIOB a3P0(hOTOCHEMKH?

Paboma Ne 4

1.Kakue cymecTByIOT ClIOCOOBI TOCTPOCHHUS TUIAHOBOH (POTOTPUAHTYIISALIUU?
2.Uto siBNETCS peayKuue CHUMKa ?

3.Kakoii cHuMoK HazbIBaeTcst TpaHCPOPMUPOBAHHBIM?

4.Yto Takoe oHOMApLIpyTHAs GOTOTPUAHTYIISIIIHS?

5.Uto u3 ceOst mpeICTaBISIIOT rpaduIecKie ceTu?

Paboma Ne 5

1. [epeuncaure criocoObl IPOBEPKH MOMEPEYHBIX CEUCHUH BHIPAOOTOK

2. Uro Takoe (POTOKOHTYPHBII METO CHEMKH?

3. Yro no3BossieT o0ecreynTh MpUMeHeHHe (POTOKOHTYPHOTO METO/Ia ChEMOK
BbIpaOOTKU?

Paboma Ne 6

1. [lepeuncnure 3€MEHTHI BHYTPEHHETO OPHEHTUPOBAHUS

2. Jlnst yero npu ycTaHOBKE (POTOKAMEPBI €€ ONTHYECKast OCh YCTaHABIUBACTCS 10

HOPMaJTH K 00BEKTY CHhEMKH U COOJIIOJIAIOTCS YCIIOBHS BEPTUKAIBLHOCTH (DOTOTUICHKHU U
TOPU30HTAILHOCTHA ONTHYECKON OCH KaMephl?

3. Jyist 9ero mpou3BOASAT MacIITaOMPOBaHWE CHUMKA Ha BRIOPAHHBIC PACCTOSTHUS
ChEMKU?
3aknrouenue

Bce npencraBnenHbie B paboueil TeTpa Iy MpakTHUECKUe paboThl MpecaenyoT Lelb
03HAKOMUTH U B HEKOTOPOH CTENEHN O0YUUTh CTYAE€HTOB MPAKTUYECKON CTOpPOHE TE€X padoT,
KOTOpbIE MMPOU3BOAT IPU CO3JaHUU TONOTpaUIECKUX MJIAaHOB CTepe0(OoTOrpaMMETPUIECKUMU
METOJAMH.



