MUWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OFPA3OBAHIA

POCCUMCKOU ®EJIEPALIIN

T ®enepalibHOE TOCYIApCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHHIE

BBICIIIETO 00pa30BaHuUs

«MarHuToropckuii rocy1apCTBEHHbIN TeXHUYECKU yHuBepcuTeT um. I'.11. HocoBa»

VTBEPXKIAIO
< 2 i UT AuT
[IZ rOPHOTO HpeKzofi_I Au
\2: NEJA W A. IlerTanes

19.02.2024 .

PABOYASA NTIPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

AHCTAHIIHOHHBIE METO/Ibl 3OH/THPOBAHUA 3EMIJIH

Hanpasnenue noaroToBku (CrnenuuagibHOCTD)
21.05.04 I'opHoe neno

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl

Wuctutyt/ dpakynbrer

Kadenpa

Kypc

Mapxkuengepckoe 1emno

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

dopma oOyueHus
3a04Has

HMHCTATYT rOPHOTO JI€Na U TPAHCTIOpTa

["eonmoruun, MapKIeiaepcKoro aemna u 00oraieHus MoJe3HbIX
HMCKOIAaeMBIX

7

Maruautoropck
2024 ron



Pabouass mporpamma coctaBiena Ha ocHoBe DPI'OC BO - choenuanurer 1o
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JIner aktyaauzanuu padoueil mporpaMmbl

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapsl ['eomoruu, MapKIeHaepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu Kageapsl ['eonoruu, MapKIeiHaepcKoro aeia u 000orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl ['eonmoruu, MapKIIeiHaepcKoro faeia U 00oraiieHus

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl ['eonmoruu, MapKIIeiHaepcKkoro aeia U 00oraiieHus

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena g peanusanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIen1epcKoro Aesia i 000raleHus

[Iporokom ot 20 . Ne

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

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM ToJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIeHaepcKoro 1ena u 00oTameHus

[Iporokom ot 20 . Ne

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

Pabouas mporpamma nepecMoTpena, oocykieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM TroJTy Ha 3acefaHuu Kadeapsl [ eooruu, MapKIIeHIepCKOro Jiena U 000oTalieHus

IIporokom ot 20 . Ne
3aB. kadempoii N.A. T'putiiun




1 Ilesin ocBOCHMSI AMCUMILTUHBI (MOIYJISA)

[lenssMu OCBOEHUS AMCUUIUIUHBI «JIMCTAHIIMOHHBIE METOJbl 30HAMPOBAHUS 3EMIIN»
CBSI3aHBl C MPAKTHUYECKOW JEATENbHOCTBIO YeJIOBEKa B TOM MIM WHOM IIPOHM3BOJICTBE.
JlucuuiuinHa sBiISETCS OJHOM M3 Haubosiee CIOXKHBIX HAayK, KOTOpas IO3BOJSET pelaTh
NPUKIIAJHbIE WHKEHEepHble 3ahayd. OCHOBHOW IENbIO0 Kypca sBiIsgeTcs (GOpMHUpPOBaHUE Y
CTYIGHTOB 3HAaHMM O mpolecce NpoBeneHUs crepeodoToTonorpaguueckoil CbeMKU IpH
MapKIIEHIepCKOM 00eCreueHuH OTKPBITBIX TOPHBIX Pa3pabOToOK, a Takke NpH Aedopmaruu
MH)XEHEPHBIX COOpYXEeHUH. V3ydueHue HOBBIX COBPEMEHHBIX CHUCTEM ChEMOYHBIX NPUOOPOB M
METOBI U3YYEHUS ChEMOK COBPEMEHHBIMH IIPUOOPaMHU.

2 MecTo qUCHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI PorpaMmMbl

Juctummaa JIucTaHIIMOHABIE METO/IbI 30HANPOBAHUS 3EMIIH BXOAWT B 4aCTh Y4€OHOTO
wiaHa (QOpMUPYEMYIO y4YaCTHHKaMU 00pa30oBaTENIbHBIX OTHOLIEHHH 00pa3oBaTeNbHOM
MIPOrPAMMBI.

Jns  u3ydeHus  AUCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHs,  BIaJCHUSA),
c(hOpPMHUPOBAHHEIC B PE3YJIHTATE H3YUCHUS TUCITUILTAH/ IPAKTHK:

HaueprarenbHas reometpus

Beiciias reonesust

['eosiorus mosie3HbIX HCKOMIAEMBIX Y paJia

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE IPU U3yYECHUU JAHHOW IUCIUILIUHBI OyIyT
HEOOXOTUMBI JIJTsl U3YICHUS TUCIUILTAH/TIPAKTHK:

[Ipon3BoACTBEHHAS - MPEAAUIIIIOMHAS TPAKTUKA

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesymbrare oOcBOEHHS AMCHHUIUIMHBL (MOAYJsl)  «/lMCTaHIMOHHBIE  METOMBI
30HAMPOBaHUS 3eMiIM» 00yUaroIUNACS TOJDKEH 001a1aTh CIISAYOIMMU KOMIIETEHIUAMU:

KOI[ HHIUKATOpa I/IHI[I/IKaTop JOCTHIXCHHA KOMIICTCHIINN

[1K-1 CnocoOeH BBINOJIHATE MHKEHEPHO-TE€0/I€3MUECKUE H3bICKaHMs, IUIAHUPOBATH pPa3BUTHE
TOPHBIX PalOT, OCYLIECTBIATh MAapKIIEHIEPCKUH KOHTPOJb COCTOSIHUS TOPHBIX BBIPaOOTOK,
3IaHUM COOPYKEHUN M 3€MHOM IOBEPXHOCTHM HAa BCEX JTallaX OCBOCHUS M OXpaHbl HEIp C
obecreyeHreM MPOMBIIIEHHON U 9KOJIOTUYECKON 0e30MacHOCTH

I1K-1.1 CocraBisieT IpOEKThl MPOU3BOJCTBA MAPKIIEHAEPCKUX MU TE€OAEC3MUYECKHUX
paboT, OCYIIECTBIISAET KOHTPOJIb 3a BBIMOJIHEHUEM U3bICKATEIbCKUX paboT

I1K-1.2 [Inanupyer pa3BUTHE TOPHBIX PabOT W KOHTPOJUPYET COOTBETCTBHE
(akTHYECKOro pa3BUTHUS TOPHBIX pabOT MPOEKTaM U KaJeHIapHbIM IJIaHaM

I1K-1.3 OOGOCHOBBIBAET U MCIIOJIB3YET METO/Ibl FEOMETPU3AIMH U TPOTHO3UPOBAHUS
pa3sMeleHMs TIOKa3aTeneld MeCTOPOXKIEHHUS B IPOCTPAHCTBE

[1K-1.4 AHanu3upyer W THUIM3HPYET YCIOBHUA pa3pabOTKH MECTOPOXKIACHUI
MOJIE3HBIX UCKOIMAEMBIX JUISl UX KOMIUIEKCHOTO MCIIOJIb30BaHUSI, BBITTOIHSET
pa3IMyYHbIE OLIEHKHU HEAPOIOIb30BaHUS

[IK-2 CroocobeH  BBINOJHATH  MapKIICHIEPCKO-T€oJe3udecKue  paboThl,  ONpPEAEIAThH
MIPOCTPAHCTBEHHO-BPEMEHHbIE XapaKTEPUCTUKU COCTOSHUS 3€MHOM TIOBEPXHOCTH U HeJp,
TOPHO-TEXHUYECKHX CUCTEM, MOA3EMHBIX M HA3€MHBIX COOPYKEHHUI U 0TOOpakaTh HH(OPMAIIHIO
B COOTBETCTBHHM JACHCTBYIOUIMMHU HOPMAaTUBHBIMH JIOKYMEHTaMH

[1K-2.1 Hcnonp3yeT 3akOHbl U WHBIE HOPMAaTUBHBIE INPaBOBBIE aKThl B 00JacTH
re0JIOTMYECKOr0 U3y4EHHUsl, UCIIOIb30BAHNS U OXPaHbl HEAP U OKPYKAIOILEH
Cpebl; HOpMAaTHUBHBIE IIPABOBBIE aKThI, PYKOBOIAIINE,




METOJIMYECKUE U HOPMATHBHBIC MATEpHabl, KacalolIHECs NeATeIIbHOCTH
MapKIIEHIEPCKOM CIYKOBI;

[1K-2.2 OcymecTBisieT HeOOXOAUMbIE MAapKIIEHICPCKHE KaMepalbHbIe U MOJICBBIE
paboThl, 0OpMIISET MPOU3BOJCTBEHHYIO JOKYMEHTAIUIO U OTYETHOCTh

I1K-2.3 Hcnonb3yer  reoMHPOPMALMOHHBIE  CHCTEMBl  JUISI  BBINOJIHEHHS
MapKIIeHIepcKUX padoT

[K-2.4 YcTaHaBIMBaeT MPUTOTHOCTD T'€0/IC3MUECKOr0 000PYI0BAHHS U PUOOPOB K

paborte

[IK-3 CmocoOeH OpraHu30BBIBaTh JEATEIBLHOCTh IMMOAPA3ACICHUN 10 MAapKIICHIePCKOMY
00€CICUCHUIO HEAPOIIOIb30BAHMUS

I1K-3.1 Pa3pabaTbiBaeT M JOBOAMT A0 MCHOJIHUTENEH Hapsabl M 3aJaHUs Ha
BBINOJIHEHHE MapKUIEHIepCKUX padoT
I1K-3.2 OcymiecTBiIsieT KOHTPOJIb KadyecTBa paboOT U oOecrieunBaeT MPaBUIbHOCTD

WX BBINTOJIHCHHU S UCITOJTHUTCIIIMU




4. CTpyKTypa, 00b€éM U coepkaHue TUCHUIINHBI (MOLYJIs)
OO6mmast Tpy10€MKOCTh JUCIIUIUTMHBI COCTABIIAET S 3aueTHBIX eauHauI 180 akaa. 4acoB, B TOM YuCIIE:
— KOHTaKTHas pabota — 15 akan. 4acos:
—ayauTtopHas — 14 akaj. 4acos;

— BHeaynuTopHas — 1 akaj. 4acos;
— camocTosTeapHas padota — 161,1 akan. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

— MOJATOTOBKA K 3a4éTy — 3,9 akaj. yac
®dopma aTTecTaluy - 324ET

Paznein/ rema
JIHACLUATIIAHBL

Kypc

AynutopHast
KOHTaKTHas pabora
(B akaj. yacax)

Jlek.

11a0.

3aH. 3aH.

MIPaKT.

CamocTosiTennbHas
paboTa cTymeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

dopma TeKyIIEero
KOHTPOJIS
yCIIEBAEMOCTH U
MPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHLIAN

1. Jucummmaa JIM33

1.1 Beenenue

14

[IpopaboTka
JICKIIMOHHOM TEeMBI

MK-1.1,
IK-1.2,
MK-1.3,
[IK-1.4,
IK-2.1,
[K-2.2,
MK-2.3,
[1K-2.4,
MK-3.1,
I1K-3.2

HWroro no pazneny

14

2. HazemHas creMKa

2.1 Hazemnas
(dhororpamMmmeTpust 51
TEXHOJIOTHS €€ IMPOM3BOJICTBA
Ha Kapbepax

0,5

20

IlogroroBka k
BOIIpPOCaM I10 TEME

3ammura paboTh

IIK-1.1,
TK-1.2,
MK-1.3,
TK-1.4,
IK-2.1,
IK-2.2,
IK-2.3,
TK-2.4,
MK-3.1,
I1K-3.2

HWroro no pazneny

0,5

20

3. Bo3aymrHas cremka

3.1 Aspodororpammerpus

15 3

30

ITogroroBka k
BOIIPOCAM I10 TEME

3ammra padoTh

IIK-1.1,
MK-1.2,
MK-1.3,
[IK-1.4,
[K-2.1,
IK-2.2,
[K-2.3,
IK-2.4,
[K-3.1,
I1K-3.2




Hroro no pazmeny

1,5

30

4. TemmmdpupoBanue

TIK-1.1,
TIK-1.2,
TIK-1.3,
TIK-1.4,
4'11 c@ﬂoem@f e 0,5 gp | [MomrotomKax |5 10 paco MK-2.1,
ETlp H Hmpd ZH;) BaHi ! BOIIPOCAM I10 TeME 1Ta paboTel TIK-2.2,
3poc 0 1K-2.3
TIK-2.4,
TIK-3.1,
TIK-3.2
HWroro no pazneny 0,5 30
5. TeXHOJIOIHYECKUE CXEMBI
TIK-1.1,
TIK-1.2,
TIK-1.3,
TIK-1.4,
IToaroroBka k TIK-2.1,
5.1 ®orocxemsbl, HOTOTLIAHBI 15 20 BOMPOCAM 110 TeMe 3amura paboTh K-2.2
TIK-2.3,
TIK-2.4,
TIK-3.1,
TIK-3.2
HWroro no pazneny 15 20
6. MeToJibl ChEMOK
TIK-1.1,
TIK-1.2,
TIK-1.3,
TIK-1.4,
6.1 CoBpeMeHHBIE IPUOOPHI U TpopaGotka NK-2.1,
METOABl CBEMOK JAHHBIMHU 0,5 24 "
6 JIEKIIMOHHOM TEMBI TIK-2.2,
npubopamMu NK-2.3
TIK-2.4,
TIK-3.1,
TIK-3.2
HWroro no pazngeny 0,5 24
7. Co3manue mIaHoB
TIK-1.1,
TIK-1.2,
TIK-1.3,
7.1 Pemenne TIK-1.4,
ITogroroBka k T1K-2.1,
TOPHO-TEOMETPHYECKHUX 3a]au 0,5 23,1 3amura paboTh 29
(boTorpammeTpun BOIIpOCaM II0 TEME T1K-2.2,
METOIaMH TK-2.3,
TIK-2.4,
TIK-3.1,
TIK-3.2
Hroro no pazaeny 0,5 23,1
HWroro 3a cemectp 6 161,1 3au€r
Uroro no aucnuminuae 6 161,1 3a4eT




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

BaxkHblil 3a10r ycnemHoro ocBOeHHUs y4eOHOro Marepuana — MPaKTHYECKUe 3aHATHUS.
[lpakTHKyM HE TOJBKO HAmNpaBiseT W YHOPOIIAeT mpouecc OOyueHHs, CIIOCOOCTBYET
CaMOIIOATOTOBKE CTYACHTOB, HO U OCTABJIET B IIAMATHU IIOJy4CHHBIE 3HAHUS B BUJIC PA3JINYHBIX
BapUaHTOB M OTPaOOTaHHBIX TeM 3aHATHHA. Kpome TOro, yactb CBeIEHUH, MPEIyCMOTPEHHBIX
IIPOrpaMMOii, MOXKET ObITh YCBOEGHA Ha MPAKTUYECKUX M CEMUHAPCKUX 3aHATUAX, YTO Pasrpy3UT
TEOPETHUECKYIO YacThb Kypca. Bee 3To OyzeT crmoco6cTBOBATS JIydIlIeMy YCBOSHHIO JIEKITHOHHOTO
MaTepuaa.

CamocrosTenbHas paboTa CTyIEHTOB 10 TOJATOTOBKE Kypca CTPOUTCS B COOTBETCTBHUH C
UX HHIUBUAYAIbHBIMH OcoOeHHOcTsAMH. OnHako A Oosee palMOHAIbHOW OpraHu3aluu
3aHATUHN CIIeAYyeT MPUAEPKUBATHCS CIETYIOIINX PEKOMEH AU .

1. ITpucrynas k uzyuenuto kypca «Dortorpammerpus» He0OOXOAUMO MPABUIBHO MOHSTH
3HaueHue Kypca. OCHOBBI, IIOJYyYEHHBIE B MPOLIECCE M3YUYEHUSI Kypca HEOOXOIUMBI CTyIEHTaM
IUI JTy4LIEero MOHSATHUsS BBIOPAHHON CHELMANbHOCTH, KOTOpble HEOOXOAMMBI JUIsl MOATOTOBKU
COBPEMEHHOTO0 TOPHOTO HH)KEHEpa, CHEeNUAINCTA IIUPOKOro MPO(UIsL, CHOCOOHOTO IpH
IIOCTOSIHHO YCJIOKHSIIOLIMXCSI TOPHO-T€OJIOTMYECKUX YCIOBUSAX YCIEUIHO pelarh MpoOsieMbl
FOPHOTO  MPOU3BOJACTBA. JlanpHEWINMH HAYYHO-TEXHUYECKHM IIPOrpecc B YCIOBHUAX
TOPHO/0ObIBAIOIEH MPOMBIIUIEHHOCTH CTAaHOBUTCS HEBO3MOXXHBIM 0€3 BCECTOPOHHEro
M3yUYEHHS U y4eTa MIPUPOIHBIX YCIOBHIA pa3pabOTKH MECTOPOKACHUH MOJIE3HBIX MCKOMIAEMBIX.

Becbma Oosbiioe koauuecTBO (paKTHUECKOro MaTepuala, MpeagaraéMoro CTyAEHTaM,
KaK B JIEKIMSAX, TaK W JJIs CaMOCTOSITEIbHOTO M3Yy4Y€HUs, NPENojaraeT MHTCHCUBHBIE U
cucremarnyeckue 3aHATusA. llepen Hawasom wu3ydeHUs Kypca CTYIAEHTaM PEKOMEHIYETCs
O3HAKOMHUTBCSI C TOCYJapCTBEHHBIM CTAaHAApPTOM U Y4€OHO-METOJUYECKHUM KOMILJIEKCOM
JMCLUIUIMH, BKIIFOYast pabouyro IporpaMMmy, rJie KpoMe CoAep:KaHusl JUCIUIUIMHBI YKa3bIBAIOTCS
JUTEpaTypHble MCTOYHMKHM, CpEICTBA OOy4E€HHMs M pas3feibl Kypca, BBIHOCUMBIE s
CaMOCTOSITEJILHOTO U3Y4YEHHUS.

2. HermocpeicTBEHHBIM MCTOYHHKOM M3y4YeHHs MaTepuaia siBisieTcst yaeOHuk. Pabouas
Ipo-TpaMMa J1aeT BO3MOKHOCTb MPEACTaBUTh OOLIMH XapakTep Kypca M COOTHOILEHUE €ro
yacteil. YueOHas undopmaryst OyaeT 3allOMUHATHCS JIeTYe M yCBauBaThCs 00JI€e OCMBICIIEHHO,
€CJIi MPEABAPUTEIBHO 03HAKOMHUTHCS C POrpaMMON M YCBOUTH CTPYKTYPY Kypca U 3HaueHHE
Kaxaoro snemMeHTta. Eciu pabotate ¢ mMarepuaioM B TOM MOPSAIKE, B KAaKOM OH M3JIOKEH B
yuyeOHUKE, MO TOJE3HO CBEPSTHh MPOYUTAHHOE C MPOrpaMMOi, OoTMedas B HEil MpoWJeHHbIE
Bonpochkl. Eciu HaxoquTh B yyeOHUKE CBEIEHUS B COOTBETCTBMU C IOCIEA0BATEIbHOCTHIO
BOIIPOCOB B IIpOrpaMMe, TO HECKOJIbKO HApyIIAeTCsl CBOMCTBEHHAs KaXJIOMY Y4E€OHUKY
BHYTPEHHAA JIorMKa nojauu uHpopmauuu. IlosToMy mocie mpopabOTKH KaXKAOro pasjena
IIPOrpaMMbl HEOOXOJUMO TPOBEPSTH CTENEHb YCBOCHHS y4yeOHOro MmaTepuana, OTBedas Ha
KOHTPOJIbHBIE BOIIPOCHI, IaHHBIE B KOHIIE KA 101 TEMBI.

3. MexaHndeckoe 3a3yOpHBaHHE TOJIBKO KOHCIIEKTa JICKIMH JaeT B JIydlleM Cilydae
YIOBJIETBOPUTEIBHYIO OLIEHKY, a IpHd HAJIWYMM CHUCTEMAaTUYECKHX IPOIYCKOB JEKUUH U
71a00paTOPHBIX 3aHATUN OTCTaBaHHE CTAHOBUTCS XPOHUYECKUM M MPHUBOJUT K HEAOMYLIEHUIO K
CECCHH.

Jlexuuu HY>)KHO TepEUUTHIBAThH Cpa3y WM Yepe3 AeHb nocie ciymanus. K npaktnueckum
3aHATHUSM HY)KHO BBIYYUTH COOTBETCTBYIOIIMN pa3/iell JEKIIMOHHOTO Kypca U COOTBETCTBYIOLIUI
paznen yueOHuKa unu nocodbust. CamocrosiTenibHas paboTa MO M3YyYEHHUIO MEPBOMCTOYHHKOB,
MHCTPYKTUBHOTO MaTepuaia, ONUCATeIbHON YacTH AMCLMILIMH COIVIACHO CTaHJApTy 3aHUMAET
MIPUMEPHO CTOJIBKO K€ BPEMEHH, KaK U ayTUTOPHBIE 3aHATHUSI.

4. CTyneHTbl, KOTOpbIe BEAyT KOHCIEKT MPOYUTAHHOIO, 3aHOCAT B HEr0 OCHOBHBIC
oTpesieNieHus], KIII0UeBble IU(PPOBbIE JaHHbIE, OTBETHl HA KOHTPOJIbHBIE BOIPOCH U T.II., Oojee
OCHOBATEJILHO ITOCTUTAOT MPEAMET, KaK MPABUJIO, YCIIEIIHO CAAOT HK3aMEH.



6 YueOHO-MeTOAUUYECKOE 00ecTeueHe CAMOCTOATEIbLHO padoThl 00y4armMXcst
[pencraBneno B mpuioxeHnH 1.

7 OueHoYHbIE CPEICTBA /1JIsl IPOBeIeHUsI POMEKYTOUHOI aTTecTaluu
[TpencraBieHbI B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUILTUHBI (MOTYJIs1)

a) OcHoBHas JUTEpaTypa:

1. 3axapoB, M.C. Kaprorpaduueckuii Meroq u reormHGOPMAIMOHHBIE CHCTEMBl B
WH)KCHEPHOW reojioruu [DNeKTpoHHbI pecypc] : yueOHOoe mocobue / M.C. 3axapos, A.l.
Ko63eB. — Dnektpon. gan. — Cankt-IlerepOypr : Jlans, 2017. — 116 ¢.— Pexum mocryma:
https://e.lanbook.com/book/97679. — 3ari. ¢ a3kpaHa.

2. UsmectbeB, A.I'. @oTtorpamMmmeTpusi U AUCTAHIIMOHHBIE METO/IbI 30HAUPOBAHUS 3EMIIH
[DnexTponHbIi pecypc] : yueoHoe nmocooue / A.I'. I3mectbeB. — DnekTpoH. naH. — Kemeposo :
Ky3-I'TY wmenn T.®. Topb6aweBa, 2017. — 119 c¢. — Pexum nocryma:
https://e.lanbook.com/book/105396. — 3ari1. ¢ 3kpaHa.

3. bpaBepman, b.A. IIporpammHoe obecrieuenue reoe3nu, GoTorpaMMeTpuu, KagacTpa,
WH)KEHEPHBIX M3bICKaHUI [DJEeKTpOHHBIH pecype] : yueOHoe nocobue / B.A. BpaBepman. —
OnexktpoH. naH. — Bonorma : “Undpa-Umxenepus”, 2018. — 244 c. — Pexum gocryma:
https://e.lanbook.com/book/108673 . — 3ari1. ¢ 3kpaHa.

4. Topnuenko, A.C. CoBpeMeHHbIE METOJbl TUCTAHIIMOHHOTO 3O0HAMPOBAHUS IS
pelieHus 3a1a4 reoie3un: yueono-meroauueckoe nmocoodue / A. C. N'oparenko. — HoBocubupck
: CI'YT'uT, 2021. — 82 c. — Pexkum pocryna: https://e.lanbook.com/book/222374. — 3arx. ¢
JKpaHa.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. IpsxoB, B.H. T'eonesuss [Dnexrponnsiii pecypc] : y4ueonuk / B.H. JIpsikoB. —
OnexktpoH. paH. — Cankt-IlerepOypr : Jlawp, 2018. — 416 c. — Pexum pgoctyna:
https://e.lanbook.com/book/102589. — 3ar1. ¢ skpaHna.

2. 3axapoB, M.C. Kaprorpaduueckuii meron M TeoMH(OpMaIMOHHBIE CHCTEMBI B
WH)KEHEPHOW Treojoruu [DNeKTpoHHbId pecypc] : yueOHOe mocobue / M.C. 3axapos, A.l.
Ko63eB. — Dnekrpon. gan. — Cankr-IlerepOypr : Jlanp, 2017. — 116 c. — Pexum goctyna:
https://e.lanbook.com/book/97679. — 3aru. ¢ skpaHa.

3. KaprynoBa C.O. JlucTaHIMOHHBIE METOIbI 30HAUPOBaHUS 3emin: yued. mocodue /
C.O. Kaprynoga, E.A. Pomanbko, O.C KonecatoBa. Maruutoropck: M3n-Bo Maruutoropck. roc.
tex yH-Ta uM. I".11. Hocoga, 2016. 127c.

B) MeToan4yeckne yKazaHus:

1. KaprynoBa C.O. PaGowas TeTpajp MO AUCHUILTUHAM «/[MCTaHIIMOHHBIE METOJBI
30HMPOBAHUS 3eMITN» IS CTyAeHTOB crienuaibHocTeit 130400, Marauroropek: ®I'6OY BITO
«MI'TY» 2014. 30 c. [Tpunoxenue 3

r) [IporpammHuoe o6ecnieuenue u UHTEepHeT-pecypebl:

https://e.lanbook.com/book/97679 3axapoB, M.C. Kaprorpapuueckuit wmerom wu
reOMH(OPMALMOHHBIE CUCTEMbl B MHXKEHEPHOW Teosoruu [DNEeKTpOHHBIN pecypc] @ ydeOHoe
nocobue / M.C. 3axapos, A.I". Ko63e. — DnekrpoH. nan. — Cankr-IlerepOypr : Jlanb, 2017, —
116 c.

https://e.lanbook.com/book/105396.  UMsmectbeB, A.I'.  ®ororpammerpusi
JAMCTaHIMOHHBIE METOJbI 30HAMPOBAHMS 3eMJIH [DIEKTPOHHBIN pecypc] : ydeOHoe mocodue /
A.T'. U3mectheB. — DnektpoH. gaH. — Kemeposo : Ky3['TY umenn T.®. ['opbayepa, 2017. —
119c.



https://e.lanbook.com/book/97679
https://e.lanbook.com/book/105396
https://e.lanbook.com/book/108673
https://e.lanbook.com/book/222374
https://e.lanbook.com/book/102589
https://e.lanbook.com/book/97679
https://e.lanbook.com/book/97679
https://e.lanbook.com/book/105396

https://e.lanbook.com/book/108673 bpasepman, b.A. IIporpammuHoe obecriedeHue reoe3n,
dbororpaMMeTpru, KagacTpa, HH)KCHEPHBIX U3BICKaHUH [ DeKTpoHHBIN pecypce] : yuebHoe mocodue / b.A.
Bbpasepman. — Dnek-TpoH. naH. — Bonoraa : “Uudpa-Urxenepus”, 2018. — 244 c.

IIporpammHoe ob0ecniedeHue

Haumenoanue 10 Ne norosopa Cpox aeicTBust JIMLEH3UU
MS Office 2007 |\ 135 o1 17.09.2007 Gecopoamo
Professional

7Zip cB000THO pacrpoctpansemoe [10 OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca CchlLIKa

DjekTpoHHas 0a3a mepHoAMUYCCKUX M3manuil East View
Information Services, OO0 «MUBUC
Harmonansnas MH(OPMAMOHHO-aHATUTHICCKAS
cucrema — Poccuiickuii unaekc nayunoro nuruposanus|URL: https://elibrary.ru/project_risc.asp
(PUHIT)
[TouckoBast cucrtema Axagemus Google (Google
Scholar)

Poccuiickas ['ocynapcrBennas oubnuoreka. Karamorn — [https://www.rsl.ru/ru/4readers/catalogues/

https://dlib.eastview.com/

URL: https://scholar.google.ru/

OnekTpoHHble pecypebl 6ubmuoreku MI'TY um. I'.U.
Hocoga
9 MarepHaJIbHO-TeXHHYECKOE o0ecnedyeHne 1 CIUIINHBI (MOTYJIs1)

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

MarepuanbHO-TeXHUYECKOEe 00ecTiedeHNe TUCIIUIUINHBI BKIIFOYAeT:

Y4eOHble ayTUTOPUN [T TIPOBEICHHS 3aHATHIA JIEKITMOHHOTO THTIA!

MynbTuMeuiiHBIE CpEACTBAa XpaHEHUs, MepeJadyn M MpeaCTaBIeHUs WHPOpPMAlUU. , a TakkKe
UMeroIIrecs Ha Kadeape cpeacTa o0ydeHus.

VYyeOHble ayJUTOPUH JUI POBEACHHS MPAKTUUECKUX 3aHATHHA, IPYNIIOBBIX U UHIAWBUIYAIbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJSI M MPOMEXKYTOUYHOW arrectanuu: llepcoHaibHBIE KOMIBIOTEPHI C
KOMITBIOTEPBI C TIPOrpaMHBIM 0OeCIeueHreM MakeToB Takux kak, Tanka, Photomod, Z-Spase 29 u np.,
BBIXOJIOM B MHTEpHET W C JOCTYIIOM B JJIEKTPOHHYIO WH(GOPMAIMOHHO-00pPA30BaTEIbHYIO CpEemy
YHUBEpCUTETa, pabouyue TeTpaau i MpPOBEIEHHs MPaKTHUECKUX pPadoT, IJIaKaTHBIM MaTepual,
KOMIUIEKT TOCYapCTBEHHBIX CTaHAAPTOB, KacArOIUXcs AUCHUIUMHBL JIM33, n3ydeHne HHCTPYMEHTOB
¢doroTeononuT, a3podoToanmnapar, KOMaHAHbIH TPUOOD.

[Tomenienue anst XpaHeHUS U MPOPMIAKTUIECKOTO OOCITY>KMBaHUS yd4eOHOTO 00OPYHIOBaHHS:
Crennaxku Ui XpaHeHHs ydeOHO-HarJIsIHBIX TOCOOUHN U y4eOHO-METOINYECKOM JJOKYMEHTAIUH.


https://e.lanbook.com/book/108673
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

ITpunoxxenue 1

6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOSATeIbHOI padoThl 00y4arIIMXCs

AynuropHas npakTH4ecKasi paboTa CTYAEHTOB OCYIIECTBISAETCS UHANBUYAJIBHO U 1101
KOHTpOJIEM IpernoaBaTelis B Bue 0opopmIiIeHUsI IPAKTUUECKUX B COOTBETCTBUH C TPEOOBAaHUSIMU U
CTaHJapTaMy y4eOHOTO 3aBEJCHHUS.

Bueayautopnas camoctosiTesibHas paboTa CTyI€HTOB OCYILIECTBISIETCS B BUJI€ YTCHUS U
pOpabOTKH JICKITMOHHOTO MaTepHalia U CIIPAaBOYHOM JINTEPATYPHI, UCIIOJIBL30BAHUS KOMITBIOTEPHBIX
TEXHOJIOTUH U ceTell, a Takke paboTy B OMOIHMOTEKE C KOHCYJIbTAlMsIMU IPENoiaBaTers.

Pasnesn/ rema Bun camocrosTeapHON Komn-Bo
@OpMBI KOHTPOJIA
JCITUTIAHBI paboThI 4acoB

1.1Tema Ha3eMHasg Co3nmanue paboueit 14.7 3ammTa paboThl
doTorpammeTpus U | CheMOYHOM  MapKIIEHJIePCKOM
TEXHOJIOTHUS €e | CeTH C TIOMOIIBI0 KOHTAKTHBIX
MIPOU3BOJICTBA Ha | CHUMKOB Kapbepa
Kapbepax;

2.1Tema Pacuersl TEXHAYECKOTO 20 3ammTa paboThl
aspodoTorpammerpusi MPOCKTA a3POPOTOCHEMKHU

3.1 Tema o6paboTka Co3znanue mojaeTHON KapThl 40 3amuTa paboTh
a3po(OTOCHUMKOB ~ Ha
AHAJIOTOBBIX
cTepeonpudopax.

41 Tema  oneHka OreHka KauecTBa 1moJjera 30 3amuTa paboThl
KayecTBa  MaTepUAJIOB
a3poPOTOCHEMKH;

5.1 Tema TpanchopmupoBanue 10 3amuTa paboTh
e pprupoBaHIe U | CHUMKOB rpadu4ecKuM
TpaHCPOpPMHUPOBaAHUE crocobom
a’POCHHMKOB

6.1 Tema JleTambHOE paccMOTpeHUE 10 3amuTa paboTh
W3TOTOBJICHHE nehopMaIMOHHBIX MPOIIECCOB Ha
OJIHOMapIIPYTHOM KapbTepax
(boTOCXEeMBI;

Hroro no 124.7 IIpoMe:xxyTOYHBII
TUCHUTINHE KOHTPOJIb 3a4€T

OueHovHbIe cpeACTBA JJIsl TEKYLIEr0o KOHTPOJISA YCIeBAeMOCTH, TPOMEKYTOUHOM aTTecTallul
10 UTOraM OCBOEHUS U CIUNINHBI
Jlomamnue 3aganusi

METO/IbI MOJIEBBIX PabOT, KiaccuUKaIMsl a3pOChEMOYHBIX CETEH.

nemudpupoBaHus

Homawnee 3a0anue Nel

N3y4uTh ciaemyromniye BOIPOCH: 4TO Takoe Hayka «DoTorpaMMeTpus», ee CoJepKaHue v 3a/1a4H,
CBSI3b €€ C IPYTUMU HAYYHBIMU JUCIUTITTHAMH.
Jlomaminee 3aganue No2
W3y4unth BUIIBI HA36MHOM M BO3AYIIHON ChEMOK, TEXHUYECKHE CPEICTBA AJIsl BBITIOTHEHHS ChEMOK,

JMomamHee 3a1anue Ne3
Cnenath BEIOOP mapaMeTpoB adpooTocheMKH 7151 (POTOTpaMMETPUIECKON 00paOOTKH CHUMKOB.
N3y4nTh NpOCTPaHCTBEHHYIO aHAIUTUYECKYIO (POTOTPUAHTYIISAIINIO, KIACCU(DUKALIUS




Jlomamnee 3aganue Ned

N3yunTh TexHOMOTHIO ITUGPOBOM cTepeodOTOrPaMMETPHH.

OTBETUTH HA MMOCTABJIEHHBIE MPENOAaBaTEIEM BOMPOCHI 110 PE3YJIbTaTaM JOMAIITHUX 3aJaHUH.

[Tpunoxenue 2

7 OneHOYHbBIE CPEICTBA ISl IPOBECHUs POMEKYTOYHOM aTTeCTAIlUN

7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHHs IPOMEKYTOYHOM aTTeCTALMHU

B o6pazoBatenbHOM mporpaMMe CrielMaluTeTa Mo JUCUUIUINHE [[uCTaHIIMOHHBIE METOIbI
30HAMPOBAHUA 3€MJIM BKIIOUEHBI cienyromue komnereHuuu: [1K-1, ITK-2, I1K-3. B pe3ynbraTe
OCBOCHUS TUCIUILINHBI O0yUJaIOIUICS JTOJDKEH:

3HATh BO3MOKHOCTH, C(hepbl MPUMEHEHHUsI U 0COOEHHOCTH METOJIUK (POTOrpaMMETPHIECKHIX
METO/IOB; CIIyTHUKOBBIC TEXHOJIOTHH MO3UIIUOHUPOBAHUS U TUCTAHLIIUOHHOTO 30HIUPOBAHMS;
TEXHOJIOTUH U MIPHUEMbI IPOBEACHUS ChEMOK, U UX KaMepalbHyI0 00paboTKy;

yMeThb UCIOJIb30BaTh MOJYUCHHBIH MaTepuai (CHUMKH) JJI COCTaBJICHUS KapT, AJIsl PEIICHUS
MIPUKJIAIHBIX 3a]1a4;

BJIA/JIeTh HaBBIKAMU Pa0OThI C IPOTPAMMHBIM 00CCIICUCHUEM.

— Ha OIEHKY «OTJMYHO0» — 00yJaroUI1iics MOKa3bIBaeT BHICOKHUM 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

NHnukatop JOCTHKEHUS KOMITETEHIUN

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 OCBOSCHUS U OXpaHbI HEJP ¢ oOecreueHneM IPOMBIIUIEHHON U
HKOJIOTUYECKOI 6€3011acHOCTH

I1K-1.1 COCTaBJIET MPOEKThI IPOU3BOCTBA
. Teoperuueckre 3HaHUS KOMIIBIOTEPHBIX TPOTPAMM MPUMEHSAEMBIX, Uil CO3JIaHHS
MapKIIEHIEPCKUX U T€0e3MUECKUX PadoT,
OCYILECTBIISIET KOHTPOJIb 32 BHIIIOJHEHUEM TOMOrPAUUECKHX ILIAHOB H KapT.
yi P Tanka, Photomod, Z-Spase 29
M3BICKATENIbCKUX paboT
[K-1.2 — IUIAaHHUPYET pa3BUTHE TOPHBIX pabor um | IIpakTHyeckue pabGoThl pacCUUTATh C IIOMOIIBIO IPOIPAMMHOIO 00ECIIEUEHHUSI.
KOHTPOJIUPYET COOTBETCTBUE (DaKTHUECKOTO Pa6ora 5
pasBUTHsA TOPHBIX paboT Mpoekram u | BbIYKMCIEHHE IOrPENTHOCTH ONPE/EICHH s IUIOIAAU CEYEHUS BEIPAOOTKH 1
KaJICHAPHBIM IIJIaHAM MOTPEIIHOCTH ONPEIEIeHNUs 00beMa BEIPAOOTKH.
Ienp paOoThI: O3HAKOMIIEHHE CTYJEHTOB C BBIYMCICHMSIMU HOTPELIHOCTU IpU
OIpE/ICNICHUU CEYEHUsS! BBIPAOOTKHM U IMpU OINpENeTeHUH 00beMa BhIPAOOTKH IpH
(OTOKOHTYPHOM CheMKe MOA3EMHOM BBIPAOOTKH.
IIK-1.3 000CHOBBIBAET U UCIIOJIB3YET METOIBI
Co3natp B mporpamMme MOJIETHYIO KapTy.
reoMeTpHU3alK U POTHO3UPOBAHUS . .
. IIpousBecTn pacueT MO ONpPEAENCHUIO CpelHell KBaJpaTWdyecko ommOKu
pa3MerneHus mokasaTesieii MECTOPOXKICHUS B
DOCTPAHCTR OTpeNieNIeHUsT  TUIOIIAAU U 00beMa BbIPAa0OTKU MPU (POTOKOHTYPHOM METOJIE ChEMKHU
pocTp MOJI3€MHBIX TOPHBIX BBIPA0OTOK.
[1K-1.4 aHAJTM3UPYET U TUITU3UPYET YCIOBHS [IpakTHyeckne 3aHATHS MO COCTABICHHIO TEXHHMUYECKOTO 3aJaHUS Ha BO3IYIIHYIO

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

CBEMKY.

Paborta 1
Pacuer ninaHoBo# a3podoTOCHEMKHI
Lenbto BbIMOMHEHUSI pabOThl SIBISIETCA O3HAKOMIJIEHHE CTYJIEHTOB C METOJIUKOMN
MOJITOTOBKH JIJAHHBIX, HEOOXOMMBIX JJISl BBIITOJTHEHUS a3pO(OTOCHEMKH MECTHOCTH.
Co3ziaHue MoNeTHOM KapThl




Kon nnaukaropa

NHnukatop JOCTHKEHUS KOMITETEHIUN

OneHouHble CpeacTBa

MoneTtHas kapTa
Y-34-37-B-b

H=2 000 m; N=24/6; MI1y=87°

5=+3°

H=2 000 m; N=24/6; MMYy=267°

1:25 000

[1K-2 criocoGeH BBINOMHATH MapKIIEHIepCKO-Te0Ae3nUecKre padoThl, ONPEAENSITh MPOCTPAHCTBEHHO-BPEMEHHBIE XapAaKTEPUCTUKH COCTOSIHUS 3€MHOM
MOBEPXHOCTU U HEJlP, TOPHO-TEXHUYECKUX CHUCTEM, MOA3EMHBIX M Ha3€MHBIX COOPYXEHHMH M 0TOOpakaTh MH(OPMAIIMIO B COOTBETCTBUU JECHCTBYIOLIMMHU
HOPMAaTUBHBIMH JJOKYMEHTAMH

[K-2.1 UCIIONIBE3YET 3aKOHBI U MHBbIE HOPMATHBHBIE . .
I aBOBmye AKTEL B 0G14CTIH FCOJ‘FOFI/I‘IGCKOFO Teopernueckue 3HaHHMA 1O OCYLIECTBICHHIO MAapKIIEHAEPCKUX HW3MEpeHH ¢
p MOMOIIbI0 MPUOOPOB: (HOTOTEOONIUT, CKaHEp, JazepHbIi ckanep u apyrue HCC.
W3YYEHHUS, UCTIONF30BAaHUS U OXPaHbI HENP U ]
OKpY’KalomIel cpebl; HOpMAaTUBHBIC OTBETEL Ha BONPOCEL
I z}B]OBBIe AKTLL (’)BOIISII_III/IC 1. Knaccudukariust a3poCheMOUHBIX CETEH.
p - PYX ’ 2. OCHOBHBIE KPUTEPUU UHPOPMALIMOHHBIX BO3MOKHOCTEH ChEMOYHBIX CETEH.
METOIIECKHE H HOPMATHBHBIC MATEPHalbl, | (DOTOrPAPUTECKHE CHEMOUHbIE CHCTEMBI
Kacaroluecs e TeIbHOCTH '
HHeest AcHT 4.Hedortorpaduueckue cheMOYHbIE CUCTEMBI
MapKIIEHIEPCKOM CITYKOBI;
[1K-2.2 OCYLIECTBIISIET HeoOxonumsle | IIpakTrueckas paboTa 1o 1aHHBIM (POTOKOHTYPHOI ChEMKH.
MapKIIeiiepckue KaMepajabHbIE W IOJIEBbIE Pabora 6.
paboThl, OQOpPMIISIET TPOU3BOJCTBEHHYIO | BBIUHCICHNE TIOTPENIHOCTH ONIPEeIeHUsT OTOTPaMMETPHUECKUX KOOPAWHAT TOUEK
JOKYMEHTAIUIO U OTYETHOCTD KOHTYpa CeueHHsI BEIPAaOOTKH.
Lenp paboOTHI: O3HAKOMIICHHE CTYJEHTOB C BBIYHCICHHUSMH TOTPEIIHOCTH TpPH
OIpeJIeIEHUH KOOPJIMHAT TOYEeK 00BEKTa (POTOKOHTYPHBIM METOOM.
I1K-2.3 HCIIONIB3YET reOnH(OPMAITMOHHBIC CHCTEMBI

[To maHHBIM MPOEKTHOTO 33JIaHUSI IOCTPOUTH 0azuc GoTorpapupoBaHH.
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NHnukatop JOCTHKEHUS KOMITETEHIUN

OneHouHble CpeacTBa

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 npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OLlCHUBAHHA:

Ilpumepnaa cmpykmypa u cooepicanue nynKma:

ITpoMexyTouHas aTTecTalys 10 JUCUUIUINHE «/{MCTaHIIMOHHBIE METO/IbI 30HIUPOBAHUS
3EMJIM» BKJIFOYAECT TEOPETUYECKUE BOIIPOCHI, MIO3BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHHUS
00y4aroImyUMuUCs 3HaHUH, ¥ IPAKTUYECKUE 3a1aHNUs, BBIBISIIOIINE CTEIIEHb CHOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCS B (hopMe 3aueTa

IToxa3aTeu 1 KPUTEPUHU OLICHUBAHUS 3a4eTa:

[Toso>kuTeNbHBIE OLIEHKM «3aYTEHO» BBICTABIISIOTCS, €CIM CTYAEHT YCBOWJ Y4EOHBIi
MaTepHall, UCUEPIbIBAIOILE, JOIMYECKH, TPAMOTHO M3JI0KUB €ro, M0Ka3ajl 3HaHUs CHelUaIbHON
JUTEpPATyphl, HE JOMYCKaJl CYIIECTBEHHBIX HETOYHOCTEW, a TaKKe MPaBUIBHO IPUMEHSII
MOHATUIHBIN arapar.

JlocTuxeHre noporoBoro ypoBHsi OCBOCHHsI KOMIETEHIIMM — «3a4TE€HO» M10CIIE IIPAaBUIIbHBIX
OTBETOB HAa JIONOJHUTENIbHBIE BOIIPOCOB OT MPENOAaBaTElIs 10 U3y4aeMOMY KypCy.

JlocTrokeHre CpeHEer0 YPOBHS OCBOCHHUSI KOMITETEHIIMN — «3a4TE€HO» 0€3 TOTIOTHUTEIBHBIX
BOIIPOCOB.

— «HE 3auTeHO» O0y4YaroUuiicsi MMEEeT HE BbBIINOJHEHHbIE JabOopaTopHble padoThI,
JIEMOHCTPUPYET HOPOTrOBbI ypOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIMI: B X0Jle KOHTPOJIbHBIX
MEPONPUITUNA JTOMYCKAIOTCSI OLIMOKH, MPOSIBISIETCS OTCYTCTBUE OTJENbHBIX 3HAHUM, YMEHUH,
HaBBIKOB, OOYy4YalOUIMICA MCHBITHIBAET 3HAUYMUTENIbHBIE 3aTPYyIHEHHs IpU ONEPUPOBAHUU
3HAHUSIMH U YMEHUSMHU.



ITpunoxxenue 3

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

Kadenpa mapkmeiigepckoro jaejia v reoJ0ruu
20 -20 Y4. T.

PABOYAS TETPAJb
10 JUCHUIUIAHE «J{MCTaHIIMOHHBIE METO bl 30HTUPOBAHHS 3EMITHY
JUTSL CTYJICHTOB OYHOM M 3a09HOM (pOopM OOYYEHHs CIIeIUaTbHOCTH
130400.65 — I'opHoe nemno
Crnemmamm3anuu Ned — Mapkieiaepckoe 1eino

Pabouee mecmo Ne
Cmyoenm zpynnut

(Dammnus, UMs, OTYECTBO)

[TpakTHdeckue pabOTHI 3a4TCHBI
(moamuch MpemnogaBaTens)
Jara 20 T.

Maruauroropck
2014 r.

Pabouast Terpanps o AuCIUTUINHE «J{MCTaHIIMOHHBIE METOIBI 30HIMPOBAHUS 3EMITH) TSI
CTYZICHTOB OYHOM M 3a04HOM PopM oOyuenus no crernuansHocTH 130400.65 — 'opHoe zero,
creranu3anuu Ne4 — Mapkmeniepckoe emo.

Marunutoropck, uza. MI'TY um. T .W. Hocosa, 2014, 30c.

Cocrasurens ct. npenogasarens  C.O. KapryHoBa
Penensent non., k.1.H. E.A. PomaHbko

MarHuToropckuii rocyaapcTBEHHBIN
TEXHUYECKUU YHUBCPCUTET
nm. I'.'11. Hocoa, 2014



JUTEPATVYPA
JUTSI TIOATOTOBKH K MPAKTUYECKUM paboTam

Homepa npaktuueckux
HazBanue paboT/TIIaBel

HCTOYHHUKA

2.1nxeHepHas reoie3us:
VYuebnuk st By3os/barparyan (6 |1 |8 |0
I'B., I'agpmmu B.H.,
Hanunesuy b.b. u 1p. M.,
Henpa, 1984. 344 c.

2.Kaprynosa C.O.,
Pomansko E.A., KonecaroBa
O.C. KoHCHeKT 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 MeTOodax
omnpezaeneHus: GopMbl, pa3MepoOB U MOJ0KEHUsI 00BEKTOB MO UX hoTorpaduueckomy
HU300paXCHHI0. XapaKTEPUCTUKHA 0O0BEKTA MOTYT H3y9aThCs IO €r0 H300pakKeHHIO Ha OMHOYHOM
CHUMKE WJIH IO Mape MePEeKPBIBAOIINUXCS CHUMKOB, MOJIYYEHHBIX U3  Pa3IHUYHBIX TOUEK
npoctpancTBa. Eciu npu n3yueHnn 00beKTa UCTIONb3YIOTCS CBOMCTBA OTMHOYHOTO CHUMKA, TO
TaKOH METOJ MOoTy4YeHHs] He0OX0AuMOI nH(opManK Ha3bIBalOT (poTorpammerpudeckum. Eciu
YK€ OH U3y4JaeTcs 10 Tape MepeKPhIBAIOIINXCS CHUMKOB, TO METOJT Ha3bIBAIOT
ctepeodororpammeTpudeckuM. OCHOBHAsS 3a/1a4a TUCITUILIMHBI — TOMOTpaduieckoe U
CIICIIUAJIbHBIC BUbI KapTOFpa(l)I/IpOBaHI/IH. q)OTOFpaMMeTpI/I'-IeCKI/Ie METOABI ITO3BOJIAKOT
HPKOHOMHO H JJOCTaTOYHO TOYHO pellaTh MPUKIIaJAHbIe HHKEHEPHBIE 3a/1aui. Bee paboTsl
BBITOJIHSIOT 10 HEraTUBaM WM (POTOCHUMKAaM, MOJIyY€HHBIM Kak (oTorpaduyecKuMu
CHEMOYHBIMU CUCTEMaMH, TaK U HePoTorpadhuIecKUMI CheMOUYHBIMH cucTeMaMu. Bce paboTh
HpeI[Ha?;Ha‘—IeHBI JJIs1 OBHAKOMIICHU ST CTYJIGHTOB C HpaKTquCKOﬁ CTOpOHOﬁ HeKOTOPBIX ACIICKTOB
HAYKH TUCTAHIIMOHHBIE METO/IbI 30HIUPOBAHUS 3EMJTH.



[TpakTuyeckas padora Nel
Pacuem naanosou aspoghomocvemru

1enbio BBIOIHEHUS paOOTBHI ABJSETCSA 03HAKOMIICHHE CTYIEHTOB C METOIMKOI OArOTOBKU
JAHHBIX, HEOOXOJMMBIX JJIS1 BBIIOJTHEHHS a3PO(POTOCHEMKH MECTHOCTH.

[Topsinok BeIOIHEHMS paOOTHI:

[TonetHas KapTa BBIOTHACTCS Ha KallbKe, KyJa ¢ KapThl YEPHBIM I[BETOM IEPEHOCSTCS
IpaHUIbl KapTorpadupyemMoro ydactka, HOMEHKIaTypa, Maciutad. MapupyTsl HaHocsTcA (B
Hayajie KapaHJalloM) MapajuielbHO IPaHUIAM ydacTKa B HallpaBJIEHUU CEBEP - 10T WM 3araj] —
BOCTOK. /[y 3TOrO BHauasne 1enecoo0pa3Ho BRIYUCIUTh paccTosHue 1o ¢opmyne: [ = D X
(N —1) (B wmacmTabe MOJICTHON KapThl) MEXKAY KPAHHIMHU MapIIpyTaMd B KM, 1 HAHECTH HX
CUMMETPUYHO OTHOCUTENIBHO I'PaHMI] y4acTKa. A 3aTEM MPOMEKYTOK MEXIY KpallHUMU
Mapipyramu pa3outs Ha (N — 1) yacTeil 1 HaHEeCTH BCe OCTallbHBIC MapiIpyThl. Ha kaxxaom
MapHIpyTe He0OX0IMMO 0003HAYNTh KAK MUHUMYM II0 JIBa OPHEHTUPA (OHU HEOOXOAMMBI JIS
HITypMaHa — a3pooToCcheMINMKa) 1 0003HAYAIOTCS Ha KapTe KpyXkamu (D = 5 mwm). [l aToro
KaJIbKa HAKJIaJbIBAETCS Ha KapTy U 3aKPEIUISETCs TPY3UKaMHU, I10CJIE YETO Ha KaKJIOM U3
MapuUIpyTOB BEIOMPAIOT OPUEHTHUPHI (XapaKkTepHble 00BEKTHl MeCTHOCTH). M, HaKoHell, Ha KapTe
yKa3bIBaeTcs BhIcoTa oTorpadupoBanus H, uncio xkaapos obiiee ). 1 B Mapmipyre N,
MarHuTHbIN 1yTeBoi yros MI1Y, a Takke CKIIOHEHUE MAarHUTHOM CTPEJIKU (Ha rofl COCTaBICHUS
MIOJIETHOM KapThl) U COMMKEHHSI MEPUINAHOB. MapIpyThl, ODUCHTHUPHI M BCS YHCIIOBAs
uHpopmanus opopmisieTcss Ha KajbKe KpacHbIM I1BETOM. Bee paccunThiBaeMble HapaMeTphl
3aHocsATcs B Tabnumy 1.1 B rpady pesynbraT. icxomHbie qaHHBIC HaXoAsATCs B Tadime 1.2.

Pacuemnvie napamempuol

Tabmuma 1.1
PaccuuteiBaembie Dopmyiibl PesynbTar
| mapamerpsl
/m
Bricota otorpadupoBanus, m O=0x0
| IIpononpHoe nepexpbiTue P B cootBercTBHE ¢ Tal. Ne3 3anaHHoe —
a’poOTOCHUMKOB, %o WNucrpykuus (1) MuH. — 56
Makc. -66
ITonepeunoe mnepekpoiTie Q Mexay | B coorBercTBum ¢ Tab. Ned PacueTtHoe —
a’poOTOCHUMKAMHU cMexxHbIX | MHcTpyknus (1) Mus. 20
Mapupyros, % =354 65 Oooo Makec. 56,2
{ PaccrosHMe MeXIy MapuipyTamHu Ha 0=1 0100‘0 L **m
MECTHOCTH, KM
1 KonmuuecTBO MapmipyToB Ha y4acTke O=—4]
CHhEMKH 0
{ Basuc pororpadupoBaHus, KM N=1 0100‘07 **m
KonndecTBo CHUMKOB B MapuipyTe _— g 42
[l
{ OOmee KOIMYECTBO CHUMKOB =[] *[]
| OO6mmas MPOTSHKEHHOCTD BCEX L =01]*[]
MapIIpyTOB, KM
[TpoaOIKUTENTPHOCTh CHEMKH YYacCTKa, 0= d
0 q 0
Yucio noseToB . L]
1 ~ Op
WHTepBas MeXIy SKCIO3ULUAMHU, C 0= d
2 0




[IpenenbHO HOMycTHMAsI BBIACPKKA TIPH
3 ¢dororpadupoBanum, ¢

mEIN|

Tabnuya 1.2
VcxoaHble JaHHbBIC JUIS TUIAHUPOBAHUS adpO(POTOCHEMKH 110 BAPHAHTAM.

HUcxonnsle ganaeie™®
S o - S () = - 3 =

= | EE|E= =2 | ,fz . |8 |5z |E | 3

S| E2| 88 >c | 222 % |55 =8 |2 .|%38
25| S 8| &2 S8 | 23¢ 8z|<¢ 5zl &7 | <z

g1 =2 =2 HS |8238 &38| =25 O 83 m.s| =/

4 3) 3 o =¥ — W=l S) M =
1 +2° 1:25000 0.05 200 14 1:1500 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 -2V 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 - 5Y 1:25000 0.05 150 14 1:10000 180 7 110
8 =17 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 =40 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 -19 1:25000 0.05 120 16 1:20000 200 6 120

* - I'panuisl kaptorpadupyemoro yuactka A = C = SkM 715 BCEX BapHAHTOB
OdopmiieHue 1M0JIETHONH KAPThI
MNoneTHas kapTa
Y-34-37-B-b
H=2 000 m; N=24/6; MNy=87°
H=2 000 m; N=24/6; MNYy=267°
1:25 000
BriBogsr:

B nporiecce BIMOMTHEHHS TPAKTUYECKON paObOTHI CTYIEHTOM MPUOOPETAIOTCS HABBIKH I10

CO3JIaHUIO pacyueTa MmapaMeTpoB adpoPhOoTOCHEMOYHOTO 3aJI€Ta U IO BBITIOJIHEHHUIO ITOJICBOM

MOJATOTOBKU MOJIETHOM KapThl, VI CO3/IaHUs TOMOTrpaduecKoi KapThl 3alaHHOr0 MacITada.




W3yueHbl OCHOBHBIE MOJIOKEHHSI U TPEOOBaHUS, IPEAbABISEMbIE K a9p0(OTOCHEMKE,
KOTOpPBIE 3aBUCST OT MaciITaba, TEXHOJIOTUU CO3/1aBa€MOM KapThl M KOHKPETHOTO paiioHa
KapTorpadupoBaHusi.

Beinosiaun cryaeHt
I[aTa 20 I (I'pymma) ( ®ammius, 1., O.)

[TpakTuyeckas padora Ne 2
HM3roroBieHue 0HOMAapIIPYTHOH (POTOCXEMBI

Heab padoThl: HAYYUTH CTYJICHTOB U3TOTOBJICHUIO OJHOMAPIIPYTHBIX (POTOCXEM.
Hcxonnpie naHHbIE:

1. YeThIpe KOHTAKTHBIX (DOTOCHMMKA OJTHOTO MapIIpyTa;
2. doxycHoe paccrosnue dotoanmnapara f = 100 mm.
3. PaccrosiHust Mex 1ty pabOYuME LIEHTPAaMH JTOJDKHBI PACIIONIaraThCs Ha PacCTOSHUU

He 6onee 0,05f oOT riiaBHOM TOYKM CHUMKOB.
[TopsimoK BBITTOJTHEHUST PAOOTHI:

1. Pa3105xuTh 10 MOPAAKY CHUMKH. [Ipu MOHTake POTOCXEMBI HCIIOIB3YIOT
OIMCAHUE CII0C00a U3TOTOBIICHUS (POTOCXEM.

2. OO0pe3aTh MepBbIii 1 BTOPOU ClIeBa CHUMKH WHAWBUAYAIILHO IO JIMHEHKE,
HCIIOJIB3Ys ABC COOTBETCTBYIOIINUEC TOUKU B CCPCANHE IICPCKPBITHA CHUMKOB.

3. OnpenenuTh HAa TPETHEM M YETBEPTOM CHUMKAX IOJIOKEHHUE TNIABHBIX TOYCK,
3aCcKas ux C IOMOIIbIO JII/IHI/Ifl, MpOXOoAAIINX Y€PEC3 MPOTHBOIIOJIOXKHBIC XapaKTCPHBIC MCTKHU.

4. OO0pe3aTh BTOPOIA U TPETHII CHUMKH COBMECTHO, KOHTPOJIMPYSI TOYHOCTh UX
COBMEIIICHHUS Ha CEPEMHE TICPEKPHITHSL.

5. BbIOMpaloT ¥ HaKJIAJBIBAIOT Ha TPEThEM U YETBEPTOM CHHMKAX paboune

LHCHTPHI. Omno3HaIOT ¥ HAKAJBIBAIOT UX HA NEPCKPBITHUA 3TUX CHUMKOB. HpO6I/IBaIOT IMyaHCOHOM
BCC HAKOJIOTBIC TOYKH.

6. CoBMeCTHUTB, UCTIONB3YS MTOJIyY€HHbIE OTBEPCTUSI, CHOHMKU U COBMECTHO
pa3pe3ars.

7. HaknenTs Ha nTUCT MI0THOM Oymaru win KapTOHA BbIpE3aHHbIE pabovue MII0Iaan
CHUMKOB.

8. OneHUTh Ka4eCTBO MOHTaXa ()OTOCXEMBI C TIOMOIIbIO 0OPE3KOB U 0O(hOPMUTH €€.

BriBoabI:

J171st 321U THI TIO BBIMTOJIHEHUIO PAa0OTHl HEOOXOAMMO OLIEHUTh Ka4eCTBO MOHTaXKa
(hOTOCXEMBI C TTIOMOIIBIO OOPE3KOB U U3MEPUTH CMEIIEHUS, TIOJTYYCHHbIE HA KOPPEKTYPHOM JIUCTE
B MM ¥ 0TOOpa3uTh MOTyYeHHbIC 3HAYCHHS Ha JAHHOM KOPPEKTYPHOM JTUCTE.

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

[IpakTuueckas pabora Ne 3
OneHnka kayecTBa 3aJeTa

eab padoThl: 03HAKOMJICHHE CTY/IEHTa C TPEOOBAHUSMU, MPEABSIBISIEMBIMU K Ka4ECTBY
MaTepHayioB, MOJIYYEHHBIX B MpoIiecce a3pohOTOCHEMKH MECTHOCTH M TEXHOJIOTHEH OIeHKU. B
nporecce paboThl CTYICHT JOKEH COCTaBUTh HAKUTHOW MOHTAXK, BBIIIOJIHUTH U3MEPECHHE
MPOAOJIbHBIX MAPaAIAKCOB, «EITOUKU» U ONMPEAECTUTD NPAMOJUHEHHOCTh MapuIpyTa.

Hcxonupie nanHbIE:

B mporiecce paGoThl CTYICHT TOJDKEH COCTaBUTh HAKUIHOW MOHTAX, BBIMTIOJTHUTh
M3MEPEHUE MPOJOJIBHBIX MMAPATIIAKCOB, «EJIIOYKHU» U ONPEIEIUTh MPSIMOJIMHENHOCTD MapLIPyTa.



CeNaTh BBIBOJBI O KauecTBe 3aneTa. HeoOXoMuMble TOMYCKH TPUHUMAIOT, UCXOIS U3
pe3ysIbTaTOB pacueTa IaHoBoO# aspodorochkeMku - K < 1%,

[Ipu f = 100 mm npunuMaeMm & = 5° (MHCTPYKLUS MO TONOTpaUIECKOil CheMKE B
Macttadax 1:5000, 1:2000, 1:1000 u 1:500. (11 pazgen);

Ppin =56, Ppgy = 66 (MHCTPYKIHS 1O TONOTpadUIecKol CheMKe B MacmTabax
1:5000, 1:2000, 1:1000 u 1:500. (pa3nmen 11)
KoHTakTHbIE OTIIEUaTKH C HCXOIHBIX adpOHEraTuBoB (1 MapupyT u3 7 CHUMKOB).
Jlocka 1 KHOIIKH (JIJ1s1 COCTABJICHHS] HAKUTHOTO MOHTaXa).
JIuneiika
Tpancnoptup
: N3mepurenu

Ha npowu3BoacTBe OLIEHKY HAUMHAIOT C TPOCMOTPA KOHTAKTHBIX OTIIEYaTKOB, 00paIIaloT
BHUMaHue Ha JIe(eKThl (TOUKa, MATHO, [10JI0Ca), MEXaHUYECKUE TTOBPEXKICHUS IMYIIbCHH. 3aTeM
OLIEHUBAIOT poTOrpaduuecKoe KaueCTBO H300paKEHUN — MPOPaOOTKY CBETA M TEHEH y4acTKOB
U300paxKeHMsl, OTCYTCTBUE U3JIHIIHEH KOHTPACTHOCTH U BYalH, YACTUYHYIO WU OOIIYIO
HEpE3KOCTh M300paxeHus. Pe3ynpraTel 3anuceiBatoT B Ta0auiry Ne 1

Tab6muma Nel

agrwpnE

HedexTor Mexanudeckoe Onenka oTorpapuueckoro kayecTa
HOBPEXK/ICHHUE

BanCHyIO POJib npu OYeHKe Kadecmea uecpaem HAKUOHOU MOHINADIC.

CoCTaBIAIOT €ro U3 KOHTAKTHBIX OTIIEYaTKOB Ha YEPTEKHON JOCKE, U HAUMHAIOT €ro
MOHTHUPOBATH € JIEBOIO CHUMKA MapIIpyTa. ITO O3BOJISIET BUJETh HOMEP KaKJJOT0 CHUMKA.

[Topsinox BeINONHEHUS paboT:

1. PacknagpiBaloT CHUMKH IO MapuIpyTy, UCHOJIb3ys HOMepa (POTOCHUMKOB.
OnpenenstoT HanpaBieHHe MapiipyToB. [IpukpenuB nepBblii CHUMOK, HAaKJIaAbIBAIOT BTOPOIA,
TaK, YTOObl COBMECTHIIUCh KOHTYpPA B 30HE IIPOAOJILHOTO MEPEKpHITUs. B crity pazanuHbix
IPUYUH JOOUTHCS TOYHOTO COBMEUIEHHS HE YAACTCs, IO3TOMY BO3HUKAIOIIME MOTPEUTHOCTH
PaBHOMEPHO paclpeAeisaioT K IPOTUBOIIOJIOKHBIM KpasiM CHUMKA.

2. [To HaKUTHOMY MOHTaXXY OIPEACIISIOT — IPOI0JIbHOE iepekpbiThe. [Ipogonsuoe P
NIEPEKPBITHE U3MEPAIOT CIIEUAIIBHOMN JIMHENKOH, TPOrpalyupOBaHHOM B IIpolieHTax. Ee MOXXHO
cieNaTh CaMOMY — IIPSIMOYTOJIBHUK U3 IIOTHOM Oymaru, ninuHoi 18 cM cienyer pa3outs Ha 10
paBHBIX YacCTeH M KaKIbIil MHTEepBa nognucars ot 0 10 9. Pe3ynbraTel M3MEepeHNH 3allMChIBAIOT B
tabnuiy Ne2

3. [TpsamonuHeiHoCTh (K) OonpeAemstoT JUisl MapLIpyTa, y KOTOPOTro OTKJIOHEHHE
CHUMKOB OT €ro 0CH MakcUMajbHO. OLeHUBAETCs MPSMOJIIMHEHHOCTh OTHOIIEHUEM CTPEJIKU
nporuba | k amuHe Mapmpyra L, BeipaxkeHHBIM B %. CIoc00 M3MepeHHs yKa3aH Ha pUCYHKe 1.

L

51 57

. I

.
Puc. 1

1
K=Z>< 100%

HenapamnensHocTh 6azuca CTOpoHe (POTOCHUMKA BBIPAKAETCS YTIIOM €. YTOII € H3MEPSIFOT
MEXKY JTUHUEH XX,




COEUHSIOLIEN KOOPANHATHBIE METKH CHUMKA, M OCBhI0 Mapuipyra. PucyHok 2.

A

Puc. 2

Yroa u3mepsieTcs TPaHCIIOPTUPOM.
Onenka KkauyecTBa 3ayera
Cxema mapuipyToB
Tabauya Ne?2

Ne mapmipyra Ne cuumka P(npooonvroe
nepxkpoimue), %

Pacuer npsimonuHeHOCTH U HETIPaBUIILHOCTH Oa3uca
[TpstmonuneHoCcTh K -
HenpasunbHOCTH Oa3uca yroi (&) —

BoiBoabI: O1IeHUTH Ka4ECTBO PE3yIbTATOB a3pO(OTOCHEMKH MO PE3yIbTaTaM
MIPOJIETTAHHOM MPAKTUYECKON pPaOOTHhI

Beraucnui cTyneHr
I[aTa 20 I (I'pynma) ( @amunus, 1., O.)

IIpakTnyeckas padora Ne 4
I'padpuuecknii cnocod nocrpoeHus NJIaHOBOH GOTOTPHAHTYJISIIUH

Leanb padoThbl: 03HAKOMIIEHHE C METOAUKON rpaduueckoil poToTpuaHTyIAIHUH.
HcxonHble JaHHBIE:
1. [TaTh cMexHBIX (poTOCHUMKOB NeNo
[TsTh Kanek pazmepom 15 X 30 cm
Jluct xanbku pazmepom 30 X 75 cm
JInnelika
[upKysb — U3MEpPUTEITb
YeprekHble IPUHAIIEKHOCTH
f =100 mm, mey=1/10000, me = 1/1000

ok wi



3aganue:

1. Ha ¢oTocHnmkax BeIOpaTh TpaHchopMaImoHHbie, pabodne, CBA3YIONIUe U
OTIOPHBIEC TOYKH.

2. OnpenenuTh MIAHOBOE MOJI0KEHUE TPAHCHOPMAIIHOHHBIX TOYCK.

3. PaccunTarh KOAQPHUIHUEHT perylnpoBaHUs

[Topsinok BeIoONHEHHS pabOTHI:

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

1. Bp16uparoT 1 HakaIbIBalOT pabouyre IEHTPhI Ha KKIOM U3 CHUMKOB. J[J1s aTOTO
COCIUHAIOT KOOpI[I/IHaTHBIC MCECTKHU X nu Y CHHUMKa HpHMBIMI/I JIMHUSAMMU. TO‘-IKa HCpCCC‘ICHI/IH OTUX
MPSIMBIX OyJIeT TJIaBHOM TOYKOM CHUMKA. Eciu rimaBHast Touka HE COBIAAAET, ¢ KAKUM JIN00
YeTKUM KOHTYPOM (JTF00asi XapakTepHast TOYKa CHUMKA), TO U3 JaHHOW TOYKU MTPOBOJISIT

f .
OKPYKHOCTb PajiiycoM - (roe f - pokycHoe paccTosiHUE (hOTOKaMephl, MM), B IpeAeNax dTOH

OKPYKHOCTH HaKaJIbIBaIOT YETKUI KOHTYp, KOTOPBIN ONpPEAEIAOT U HAKaIbIBAIOT HA IPYTUX
cHUMKax. HakonoTele eHTpbl 0OTMEYaroT KBajpaToMm. (puc. 1)

@ 5-6 Mm
HaKoJI

OrmopHast Touka Casi3yromas Touka

JIMHUA

00BOIKH
?7-8 um

@ 5-6 Mm

. Pabounit nentp TpancdopmanmonHas Todka

5-6 MM

Pucynox 1

1.Bb16upatoT u HakanbIBalOT TpaHC(HOPMAIIMOHHBIE, CBSA3YIOLINE U OMIOPHBIE TOUKH.
TpaHcpopmalmOHHbIE TOYKH (B KayecTBE MOJOOHBIX TOUEK HEOOXOIUMO B3ATh TOUKH
M300paXEHHBIX Ha CHUMKaX 00bEKTOB, UMEIOIINX YETKHE KOHTYpHI). 1IX BbIOMpaloT B 30He
HEPEKPBITHS JIBYX CMEXHBIX CHUMKOB, B IIpeziesiaX uxX padounx 30H. HakonoTele TOUKH 00BOAST
JIBYMsI OKpYKHOCTSIMH (pHc. 1). TonmuHa 1MHUM 00BOJKU JOKHA OBITH B penenax 0,2-0,3mm.
TpaHcpopMalMOHHBIE TOYKH 110 BO3MOKHOCTH pa3MeIaloT B yriiax pabouel MmiionaJ ki CHUMKA.

[Tocne 3TOr0 BHIOMPAIOT U HAKAJBIBAIOT CBS3YIOIIME TOUKH. CBSA3yIOIINE TOUKH BHIOMPAIOT
B 30HE TPOMHOIO NEPEKPBITHUSI TPEX CMEKHBIX CHUMKOB I10 KpassM 3TOH 30HBL. B kauecTBe 3THX
TOUYEK HCIIOJIb3YIOT TaKXKe€ OOBEKTHI C YETKMMH KOHTYypaMH. JlaHHBIE TOUKH OMO3HAIOT U
HaKaJIbIBAIOT Ha KaX/IOM CHUMKe. HakoJoTele Toukr 00BOJIAT O/IHOM OKpY>KHOCTHIO (puc. 2). Ha
MEPBOM, BTOPOM U MOCIEAHUX CHUMKAX MapUIPyTHON ChbEMKH HAXOJAT U HAKaJIBIBAIOT 1O OJTHOMN
OTIOPHOM TOUKE (XapaKTepHas TOYKa Ha MECTHOCTH — Topa, MOCT, CTOJIO U T.A.). Omno3HaHHBIE
TOYKH HAKaJIBIBAIOT U 0003HAYAIOT TPEYTOJILHUKOM pHC. 1.

2. M3roToBisIOT KaJIbKU HAIIPABJICHUM.

Ha cHuMKu HakabIBalOT KalbKy, IEPEKaIbIBalOT HA HUX paboune HEHTPHI, CBIA3YIOIINE,
TpaHc(hOpMHUPOBAHHBIE U ONOPHBIE TOUKH. Ha puc. 2 moka3aHbl MOJIOKEHHS YKa3aHHBIX BbIIIE
TOYEK Ha MATHU KaJlbKaxX HaNpaBJIEHUH, MOJIYYEHHBIX JUIS KQKJI0T0 CHUMKa MapIIpyTHOMN
dororpuaHryIsiuuy. 3aTeM U3 pabovero IMEeHTpa KaXI0ro CHUMKa MIPOBOIAT HAIIPaBICHUS Ha BCe
NepeKoIoThIe TOUKH (puc.2). TonmuHa TUHUI HarpaBiIeHUH JoHkHA ObITh He Oonee 0,2MM.
JIuHMM IPOBOJAT HEMOCPEACTBEHHO YEPE3 HAKOJIBI 0 Kpask KalbKH.

12
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Pucynok 2

3.CTposT OAHOMAPUIPYTHYIO LETb (DOTOTPUAHTYIISIIIHH.

[TocTpoenwue 1emnu 1es1ecoo0pa3Ho MPOU3BOIUTE Ha cBeTocToe. [lepen mocTpoeHneM
HaxoJT O6a3uc cetu b, T.e. paccTosHUe Mex 1y pabourmu reaTpamu | u 1l cooTBeTCTBEHHO
MepBOI M BTOPOH KOJIeHn HampaBiieHuid. Bennunna 6a3uca paccuuThiBaeTcs o Gpopmyiie

Mcy * bey
p =2 7
mc

rae b —miuHa 0a3uca CeTH, MM;

My - MaclTab CHUMKA;

m¢— TpebdyeMblil MaclITad ceTu;

b-y — nmuHa 6asuca dotorpadupoBanus, MM; (orpeaenseTcs mo GoTorpadhuIecKoMy
CHUMKY)

Haxopnsr ko dumment pexynuposanus cetn (Kp) mo popmyre

Mcy

kP B

mc
rae: Mgy — MacuTad CHUMKA,
m¢ - TpeOyeMblil MaciuTad peaynupoBaHHUsL.
Haxozdr oxunaemMyto CpeHIOK KBaJpaTHYECKYIO IOIPEIIHOCTD (C.K.I1.) OJIOXKEHUS

TpaHchopMUPOBaHHBIX Touek 1o popmyne I'.I1. XKykosa

m= 0.35*kp*bCH*u/p*\/n3



rae:  kp— xoaddunmeHt pexynupoBaHus

bcy— Benmunna Gasuca GortorpadupoBaHus Ha a9POCHUMKE, MM

U - HOTPEHIHOCTH rpa)uuecKoro MpoBeICHHs HapaBJIeHUH, 5

N — 4uco 6a3MCOB B LIENH

2. p - 206265" Ctpoat oqHOMApHIPYTHYIO LeNb (OTOTPUAHTYIISALIUH.

Hanpasnenus Ha paboune HEHTPbI CMEXHBIX HETaTHBOB HAa3bIBAIOT Haya bHBIM. Kanbka
HaIpaBlieHUs 1-To HeraTuBa HaKJIaAbIBAETCS HA KaJIbKY2-T0 TaKUM 00pa3oM, 4TOObI HAaIIPaBIICHUS
I-11 1-ro Heratusa u ll-1 2-ro TouHO coBMaM, a paccCTOSTHUE MEXKAY PAOOYUMHU [IEHTPAMU
PaBHSUIMCH BBIYMUCICHHOMY 3Ha4YEHHIO D. 3aTeM OepyT KajbKy HaIllPpaBJICHUI TPEThErO CHUMKA,
HaKaJbIBaIOT Ha BTOpYyto TouHO coBMmetaroT HanpasieHus Il -l u 111 — 1. ITpu nannoi
YCTaHOBKE, HE COMBasi OPUEHTHPOBAHUS, 3-1 KaJIbKa MEPEeMEeIaeTCsl BI0JIb Ha4allbHOTO
HanpasnieHus |l — Il o tex nop, noka nanpasnenue |l — a He coBMecTUTCS CO CBA3YIOLIEH
TouKoi a (puc. 3). IIpu 3TOM B APYroii CBA3yOMICH TOYKE D MOKET BO3HUKHYThH HEBSA3KA B BH/IC
TPEYroJbHUKa IOTPELIHOCTH, I0IyCTUMAs BEIMUYMHA CTOPOHBI KOTOPOTO JI0JIKHA ObITH HE OoJiee
0,6MM. PacripenienieHre HEBS3KH OCYILIECTRIISAIOT MIOPOBHY B TOYKAX d M D myTeM TOYHOTO
nepemMenieHus 3-i KaJlbKu HarpaBJIeHUi B0k HadaibHOro Hanpasienus |l —I11 1o momenTa
YMEHBILIEHUS ITHX TPEYTrOJIbHUKOB BIBOE. [locie 3Toro KanbKu 3aKperuisioT rpy3ukaMu, He
HapylIlas UX OpUEHTUPOBKU. MI3MepstoTCS IIMHBI TPEYTOJbHUKA OTPEIIHOCTEN U CPAaBHUBAIOTCS
C IOITyCTUMBIMH.

[Toce 3TOro HaKJIAABIBAIOT 4-10 KAJIbKY HAIIPABICHUH U TOOWBAIOTCS aHATIOTUYHOTO
pe3yJsibTata Ha APYroi mape cBA3yrommx Touek C, d (puc. 2), HaKJIaJAbIBAIOT 5-10 KaJbKy
HaIpPaBJICHUH U IPOU3BOJAT aHAJIOTUYHBIE ONEpaLiH.
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Pucynoxk 3

3areM Ha BCE ISITh KaJIEK HaIlpaBJIIEHUN HaKJIabIBalOT OJHY KaJIbKY, pa3Mepbl KOTOPOil
paBHBI JUIMHE U IIUPHUHE MMOJIYYeHHOH 1enu (oTOoTpHaHTy-

asimu. Ha 3Ty KalbKy nepeKasibIBaloT TOYKHU MepecedeHns HampaBieHui u3 padbouero
[IEHTpa Ha TpaHC(HOPMUPOBAHHBIE TOUYKH (pUC. 4) U ONTOPHBIE TOUKH

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



Pucynoxk 4

Ceéoonasn kanvka

1 3 S 7
MAOCT
I'opa
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Pucynok 5

[Tocne Becex rpaduvecKkux MOCTPOCHUH OPOPMIISIOT IPOIEIaHHYI0 Pa0OTy TOKHBIM
obpazom. OdopmienHas pabora JOIKHA COJIEPKATH:

Odopmnenue pabOThI:

OdopmiieHHast paboTa J0JKHA COJIEPHKATh:

1. [1aTh GOTOCHUMKOB

2. IIa1e Kanek HanpaBICHUI

3. DOTOTPUAHTYISILIMOHHYIO pOMOMUYECKYIO CETh (CBOAHASI KaJIbKa)

4. [TosicHUTENBHYIO 3aITUCKY O BHINOJIHEHUIO paboT ¢ yKa3aHUEM TOYEK, B3STHIX B

KauecTBe pabOUYuX IIEHTPOB, TPAaHC(HOPMAITMOHHBIX CBS3YIOIINX, 4 TAKKE OCTATOYHOM BEJIMUYNHBI
TPEyroJIbHUKA MOTPELIHOCTEN.

Beraucnui cryaeHt
Hata 20 r {pyma) ( Garonas, 11,

Ilpakmuuecxas paboma Ne 5

BbrunciieHHe MOTPEeIHOCTH ONpeAeIeHUs IJIOIAAH CeYeHUs BLIPA0OTKH 1
MOTPelIHOCTH OIpe/esieHus 00beMa BbIpa00TKH

Ileap padoThI: 03HAKOMIIEHHE CTYJEHTOB C BBIUNCICHUSIMH ITOTPEIIHOCTH IIPU
OTIpe/IeNIEHUH CeueHUs BRIPAOOTKU U TIPU OTIpefielieHnH 00beMa BbIpa0OTKH Mpu (POTOKOHTYPHOM
ChEMKE MOJI3eMHON BBIPAOOTKH.

Bbruncnenue norpenHocTH MIOMa N CEYeHHs BBIPaOOTKU U MOTPEUTHOCTH OIpeIeTIeHUs
o0beMa BeIpaboTKH MpousBecTH B Tabmuie Ne 1. CoenaTh BHIBOJIBL.

mg, = £0.03V — yciosue, yI0BIETBOPAIOLIEE IPH BBIYMCIEHUH TIOTPENIHOCTH 00bEMa,;

mg,, = 2.1 % - yciosue, yJ0BIETBOPAIONIEE PH BBIYUCICHHH IOTPEITHOCTH ILIOMIA/H TPH
leonst = 10.0



Tabnuya Nel

[Tapamerpsl BepaboTku |  basuc [Torpemnocte | IlorpemHocts
(OTOCHEMKH | ONpEIeNICHUs | ONpEACIICHUS
o0beMa ILJIOIA TN
BBIPaOOTKH, CeUYCHHUS
May BBIPAOOTKHU
Msg
Bapuant Nol
hMm | bwM LM B, M V, Ma, | S, Myq, %
M % M
15| 30 10,0 2,0
20| 40 15,0 3,0
30| 50 20,0 10,0
50| 50 80,0 20,0
10,0 10,0 100,0 30,0
Bapuanm No 2
h,m bMm | LM B, M V, May, S, Mgg,
M % M %
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 | 60,0 20,0
10,0 | 15, [ 90,0 30,0
0
Bapuanm Ne 3
h,m bMm | LM B, M V, May, S, Mgy,
M % M %
15 40| 10,0 2,0
3,0 3,0 20,0| 3,0
5,0 50| 30,0 | 10,0
50 10, | 60,0 | 20,0
0
10,0 20, | 80,0 | 30,0
0
Bapuanm No 4
h,m bmMm |LMm |[B,m V, My, S, Msq, %0
M % M
2,5 3,0 50 2,0
3,0 5,0 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,m |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 |00
Bapuanm Ne 6
f B, M \
M M M M | an % |, M s, Y0
: 2,0
0 5 0,0
y 3,0
0 0 0,0
X 10,0
0 0 0,0
i 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 % |, M s %0
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 No §
f L B, M \
M M M s M an Y0 |, M s 70
] 1 2,0
50 [,0 0,0
y 3 3,0
50 |,0 0,0
J 4 10,0
0 0 0,0
' g 20,0
00 |00 |00
1 30,0
00 |00 |200
Bapuanm Ne 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 av, %0 5 MZ sdn%
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
h,m L B,m \
M M M % | M s %0
15 1 2,0
0 0,0
15 1 3,0
0 0,0
2,0 5 10,0
,0 0,0
3,0 7 20,0
0 0,0
10,0 1 30,0
0 00,0
Bapuanm Ne 12
L B, M \
M M M M | % | M s, Y0
1 2,0
0 ,0 00,0
3 3,0
0 ,0 0,0
3 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 | an % | M s, Y0
6 2,0
0 ,0 0,0
! 1 3,0
0 9 00,0
3 10,0
0 0 0,0
9 20,0




0 0,0 |00
1 30,0
00 |,0 00,0
Bapuanum Ne 14
L B, \ n m
M 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
Bapuaum Ne 15
1 B, M \ n m
M M M M | an % |, 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

BriBoastr:
Ha ocHOBaHWM MoJICUETOB ClI€NIaTh BBIBOABI H3MEPEHBI I T€OMETPUUECKUE MapAMETPhI

BBIPA0OTKHU € JOMYCTUMOM ONTUMAIbHON MOTPEIIHOCTHIO.

Berauciui ctyaeHT
JlaTa 20 r, {pyma) ( Davtmm, 11,

IIpakTyeckas padora Ne 6

BbiunciieHHe MOTPeIHOCTH onpeaeieHus POTOrpaMMeTPHYECKUX KOOPAMHAT TOYEK
KOHTYpa ce4eHHs BbIPA0OTKH.

Leab padoThI: 03HAKOMIIEHHE CTYAEHTOB C BBIUYMCIECHUSMH ITOIPEIIHOCTH MPH
OTIpeIelIeHNH KOOPIMHAT TOYEeK 00BeKTa POTOKOHTYPHBIM METOIOM.

[TorpemHocTh onpeaeneHus IoLaau MOMEePeYHOro CeUeHUs BEIPaOOTKHU SIBIIIETCS
(byHKLKEH OT MOTPEIIHOCTH U3MEPEHUS PACCTOSHUS OT LIEHTPa HICTOUYHHUKA CBETA /10 TOBEPXHOCTH
BBIPAOOTKH, T.€. OT MOTPEIIHOCTH ONPeAeTIeHNs (POTOrpaMMETPHUECKUX KOOPAUHAT Xg, Zg.

ITorpemHocTs onpeneneHus KOopAuHaThl Xy BBIUUCIAETCA 10 (popmyIe:

L P 292 2,2
= i]—f X*mp + Bfmy + Xgms

mxd)

I'/ie IPUBECHHBIE JaHHBIE AJIS BCEX BAPUAHTOB OJJHU U TE€ XKe

Mg, .. HOTPENIHOCT U3MEpPEHNs 6asuca HOTOCHEMKH, mﬁc =45 mvm;

m, — IOTPELIHOCTh U3MEpPEHUS KoopAuHatTel X, m, = 0,1mm;

My — MOTPEIIHOCTE OnpeieeHus pokycHoro paccrosuusa my = 10,001 mwm;



X — mpeBbIllIEHNE TOYKHA KOHTYpa HaJl TOYKOH IIeHTpa UCTOYHHKA CBETa

B pesynbrate pacueToB my, HE IO0IDKHA NPEBBIIATH 4%.

X=5,0mM.

Bce nannbie npuBeaeHsbI 110 BapuanTaMm B Tadsmie Nel. [TorpemHocTs onpeneneHus
doTorpaMMETPUIECKUX KOOPIMHAT TOYEK KOHTYpa CEUCHUS MPOU3BOAUTE B Tabmuiie Nel

Tabnuya 1
Beic Koopn basuc [Torpemnocts
oTa uHaTa (dhoTOChEMKH | ompesiesieHusT  KOOPAUHATHI
CeUCHUS Xp,M | Be, M X B %
BBIPAOOTKHU f f fi
h, M = = = =
30mMm | 32mMm | 50MM | 58mmMm
M N M
X X X X
BapuanT 1
3) 2.5 2.0
3.0
10.0
20.0
30.0
Bapuanm 2
I I I
Xd X Xd Xd
10 2.5 10.0
13.0
5.0
3,8.
0
3.0
Bapuanm 3
I I I
X Xb Xd Xb
7 4.5 12.2
5.0
4.1
3.0
2.0
Bapuanm 4
Il I I
Xd Xd X Xd
15 3.5 2.0
3.0
10.0
20.0
30.0
Bapuanm 5
I I I
X X Xb X
3.5 2.0 13.9
10.0
6.0
5.0




Bapuanm 6

X¢

Xb

Xb

Xb

7.5

4.0

2.0

3.0

10.0

20.0

30.0

Bapuanm 7

Xo

Xo

Xd

Xo

10

5.0

2.0

3.0

6.0

10.0

20.0

Bapuanm 8§

X

Xb

Xb

Xb

12.

6.0

2.0

3.0

10.0

20.0

30.0

Bapuanm 9

Xo

X¢

Xb

X¢

15

7.5

5.0

7.0

10.0

15.0

20.0

Xo

X¢

Xd

X¢

Bapuanm 1

0

X

X

X¢

X

2.5

2.0

5.0

11.0

15.0

25.0

Bapuanm 1

1

X

X

X¢

X

2.5

1.0

3.0

7.0

9.0

11.0




Bapuanm 12

Xo

Xo

Xd

Xo

15

5.0

6.0

13.0

15.0

20.0

30.0

Bapuaum 13

Xb

Xb

Xb

Xb

10

7.5

2.0

8.0

12.0

25.0

30.0

Bapuanm 14

Xb

Xb

X¢

Xb

12

5.0

5.0

8.0

10.0

12.0

15.0

Bapuaum 15

Xo

Xo

Xd

Xo

10

4.5

2.0

3.0

10.0

20.0

30.0

BriBoabr:

Ha ocHOBaHMM NPOU3BEICHHBIX I10JICUETOB CAENATh BEIBOBI O IPABUIIBHOCTH ONPEACIICHUS
KOOPIAHHATBI X¢ M ONPEJEICHNUS IIOTPENIHOCTH (POTOrpaMMETPHIECKUX KOOPMHAT TOYEK
KOHTYpa B CEUEHUU BBIPAOOTKH.

Broruucaun CTYACHT

Hata

20

(I'pynma)

Bonpocul k 3auemy npakmuueckux pabom
Paboma Ne |
Kakyro cheMKy Ha3bIBarOT TJIAHOBOM ?

1.
2.
3.
4.

5.

Kakyro cbeMKy Ha3bIBAIOT EPCIEKTUBON?

( ®ammus, 1.0.,)

YTo BXOJUT B TEXHUUECKOE 3aJ]aHHE TUIaHOBOK a3po(hOTOCHEMKHU?

Ort uero 3aBucut Macitad ¢pororpadpupoBanus?

Jns gero riaHupyroT npoaoisHbie (P) u monepeunsie (Q) mepekpeIThs MEeXITy
CHUMKaMH CMEKHBIX MapLIpyTOB?

Paboma Ne 2
Kaxkue ciocoOb1 n3roToBieHust OTOCXEM MPUMEHSIIOTCS B (OTOrpaMMETpUn?

1.



2. Yro Takoe poTocxema?

3. C yBennueHHeM pa3MepoB TEPPUTOPUH, MIIOLIAIb KOTOPOH N3MEPSIOT IO
dorocxemaM, TOYHOCTD pe3ynbTaTa OyaeT BozpactaTb. OOBSICHUTE WIH ONIPOBEPTHETE ITO
YTBEp)KJICHHE.

4. ByayT 11 oaMHAaKOBBIMU PAacXOXKACHUSI HA KOHTPOIMPYEMbIX TOUKaX IIPpH
U3rOTOBJICHUH KOHTPOJIS IPH U3TOTOBJIEHUH (DOTOCXEMBI C OAHUX U TEX K€ CHUMKOB Pa3HbIMU
MeToaMu?

S. [Tpu ouleHKe KauecTBa U3rOTOBJIEHUS (POTOCXEMBI, UTO SIBJISAETCS
IPENIIOYTUTENbHEE AYOJIET WIN BBIPE3 U IToUeMy?

Paboma Ne 3

1. Ha xakoM 3Tarie 4eloBeK MOXKET aKTUBHO BJIHSITh Ha KAYECTBO IMOJIy4aeMOT0
M300paxKeHUs.

2. Ort uero 3aBucHT (hoTorpaduueckoe KauecTso.

3. UTto Ha3bIBACTCS HAKUIHBIM MOHTAXKEM.

4. C kaKko¥i 1eJIbI0 OI[EHUBACTCS (POTOrpaMMETPHUYECKOE Ka4eCTBO MOJTyUSHHBIX
CHUMKOB.

5. [To kakuM TOKa3aTessIM OIICHUBAETCS KAYECTBO MAaTEPUAIOB a3po(oTOChEMKH?

Paboma Ne 4

1.Kakue cyiecTByroT ciocoObl MOCTPOEHUS MIaHOBOW (DOTOTPUAHTYIALUN?
2.Uto sBNseTCS peayKuuen CHUMKa ?

3.Kakoii cHuMoOK Ha3bIBaeTcst TpaHCPOPMHUPOBAHHBIM?

4.Yrto Takoe ofHOMAapIIpyTHast GOTOTPUAHTYIALUSA?

5.4to u3 ceOst PeICTaBISIIOT TpaduIecKue ceTu?

Paboma Ne 5

1. [Tepeuncnure cnocoObl MPOBEPKU MOMEPEUHBIX CEUCHUH BEIPAOOTOK

2. Uro Takoe pOTOKOHTYPHBII METO/ ChEMKHU?

3. Yro no3BossieT 0d6ecneunTh NpUMeHeHHe (POTOKOHTYPHOI'O METO/1a ChEMOK
BbIpaOOTKH?

Paboma Ne 6

1. [Tepeuncnure 3€MEHTHl BHYTPEHHETO OPUEHTUPOBAHUS

2. Jlns yero npu ycraHoBKe (POTOKAMEpHI €€ ONTUYECKasi OCh YCTaHABIUBAETCS 110

HOpMaJIU K 00BEKTY ChEMKH U COOJIIOJIAIOTCS YCIIOBUS BEPTUKAIBLHOCTH (DOTOIUIEHKHU U
TOPU30HTAILHOCTH ONTUYECKON OCH KaMepbl?

3. Jlyist yero mpou3BOAST MacIITaOMpPOBaHWE CHUMKA Ha BRIOPAHHBIE PACCTOSHUS
ChEMKU?
3aknrouenue

Bce npencrasiennsie B paboueil TeTpaau nmpakTuiyeckue padboThl IpecaeayoT Lelb
O3HAKOMUTH U B HEKOTOPOH CTENIEHN 00YUUTh CTYIEHTOB MPAKTHYECKOI CTOpOHE TeX paboT,
KOTOpBIE MTPOU3BOJIAT MPU CO3AaHUN TONOTrpaduUYecKUX MIaHOB CTEPe0OTOrpaMMETPUIECKUMU
METOJIaMHU.



