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Pabouass mporpamma coctaBiena Ha ocHoBe DPI'OC BO - choenuanurer 1o
cnenuansroctu 21.05.04 T'oproe nerno (mpuka3z Munobpuayku Poccun ot 12.08.2020 r. Ne 987)

PaGouas nporpamma paccMoTpeHa M oJ00peHa Ha 3acenawmu kahenpsl I'eonorun,
MAapKIIEiIepcKOro JieNa 1 060ralleH s MONE3HbIX UCKOTIAEMBIX /.
09.02.2023, mporokon Ne 5 e
3aB. kadenpoit N.A. T'putia
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13.02.2023 r. mpoTokos Ne 3
I[Ipencenarens m N.A. ITerTanes
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JIner aktyaauzanuu padoueil mporpaMmbl

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u 0100peHa s peanusaruu B 2024 - 2025
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, o0CykaeHa u o00peHa s peanusaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapsl [ eomoruu, MapKIehHaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanmsanun B 2026 - 2027
y4eOHOM rojy Ha 3aceqanuu kadeapsl ['eonmoruu, MapKIIeiHaepcKoro faeia U 00oraiieHus

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u oqoopena s peanusanuu B 2027 - 2028
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 2028 - 2029
y4eOHOM ToJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIIeHaepcKoro iena U 00oTameHus

[Iporokom ot 20 . Ne

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

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIeHaepcKoro 1ena u 00oTameHus

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
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
miaHa (QopMUpyeMyl0 yYacTHHKaMHU OOpa30BaTeIbHBIX OTHOIIEHUH 00pa3oBaTEIbHOM
MIPOTrpaMMBI.

Jns  u3ydeHus  AUCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHs,  BIaJCHUSA),
c(hopMHUPOBAHHBIC B PE3YyJIbTATE U3YUEHHUS TUCIUATIINH/ IPAKTHK:

HaueprarenbHnas reomerpust

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

[IpousBoACTBEHHAS - IPEAAUIIIIOMHAS TPAKTUKA

3 Komnerenuuu ody4yarouierocsi, popMupyembie B pe3yabTaTe 0CBOEHUSI

AUCHUILIMHBI (MOIYJIA) U IVIAHUPYEMbIe pe3yJbTaThl 00y4YeHuUs1

B pesymbrare oOcBOeHMS AMCHUIUIMHBI  (MOAYJsl)  «/lMcCTaHIIMOHHBIE  METOMBI
30HAMPOBAHUS 3eMII» 00YyYaIOIIUKCS TOJKEH 0071a1aTh CIISAYIOIUMU KOMITETEHIIUSMU:

Kon naukaropa WNHaukaTop TOCTHKEHUS KOMITCTCHITUH

[1K-1 Cnoco0eH BBIMONHAT, MHXKEHEPHO-TE€O/IC3MUECKUE H3BICKaHMs, TUIAHUPOBATh pPa3BUTHE
TOPHBIX Pa0OT, OCYIIECTBIIATH MApKIIEHAEPCKUN KOHTPOJIb COCTOSIHUSI TOPHBIX BBIPAOOTOK,
3IaHUA COOpPYKEHUH M 3€MHON MOBEPXHOCTHM HAa BCEX ATalax OCBOEHUS WU OXpaHbl HENp C
o0ecrieueHreM IPOMBIIIUIEHHON 1 DKOJIOTHYECKON 0€30II1aCHOCTH

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

I1K-1.2 [Tnanupyer pa3BUTHE TOPHBIX pPabOT W KOHTPOJUPYET COOTBETCTBHE
(akTHYECKOro pa3BUTHUS TOPHBIX pabOT MPOEKTaM U KaJeHIapHBIM IJIaHaM

IK-1.3 OOGO0CHOBBIBAET U HUCIOJIB3YET METOJIbl T€OMETPU3ALIUN U TPOTHO3UPOBAHUS
pa3MelIeHNs] TOKa3aTeled MECTOPOXKICHUS B IPOCTPAHCTBE

[IK-1.4 AHanu3upyeT Y THUIM3UPYET YCIOBHUS pa3paboOTKU MECTOPOXKACHUN
MIOJIE3HBIX MCKOIMAEMBIX JUISl UX KOMIUIEKCHOTO MCIIOJIb30BaHMS, BBIITOJIHSAET
pa3INyHbIe OLIEHKH HEIPOIOIb30BaHUS

[IK-2 CrmocobeH  BBIIOMHATH  MapKIIEHIEPCKO-T€OJe3UdecKue  paboOThl,  ONpPEACTAThH
[IPOCTPAHCTBEHHO-BPEMEHHBIE XapPaKTEPUCTUKHU COCTOSHUS 3€MHOM IIOBEPXHOCTH U HENp,
TOPHO-TEXHUYECKUX CUCTEM, MTOJI3EMHBIX U HA3€MHBIX COOPYKEHUHN U 0TOOpaxaTh HH(OPMALIHIO
B COOTBETCTBUH JICHCTBYIOIKUMY HOPMATUBHBIMU JOKYMEHTAMU

[IK-2.1 Hcnons3yeT 3akOHBI U WHBIE HOPMATHUBHBIC IPABOBBIE aKThl B 0O0JIACTH
re0JIOTMYECKOr0 U3yYEHHsI, NCIIOIb30BAHNS U OXPAHbl HEJP U OKPYKAOIIEH
Cpelbl; HOPMATHBHBIC MPABOBBIE AKTHI, PYKOBOJSIINE, METOAMYECKUE W
HOpMaTI/IBHI)Ie MaTepI/IaJ'IBI, KaCaruuecss ACATCIbHOCTU MameefIJlepCKOﬁ
CITYKOBL;




I1K-2.2

OcyiecTBisieT He0OX0AUMbIE MapKILEHIepcKue KaMmepaibHble U MOJIEBbIE
paboThl, 0(hOPMIISET TPOU3BOJICTBEHHYIO JOKYMEHTAIUIO U OTYETHOCTh

[K-2.3 Hcnone3yer  reoMH(pOpMaliOHHBIE  CHUCTEMBl  JUIsl  BBIIOJHEHUS
MapKIICHAESPCKUX PAOOT
[IK-2.4 YcTaHaBIMBaeT MPUTOTHOCTD T'€0/IC3MUECKOr0 000PYI0BAHHSI U PUOOPOB K

paborte

[IK-3 CmocobGeH OpraHu3oBBIBaTh JACSITEIBHOCTh MMOAPA3JCICHUNA [0 MapKIIEeHIepCKOMY
00€CICUCHUIO HEAPOIIOIb30BAHUS

[1IK-3.1 Pa3pabarbiBaeT ¥ JOBOAMT JI0 MCIOJHUTENCH HApsAIbl M 3aJlaHusl Ha
BBIIIOJIHCHHE MAPKIIEHIEPCKUX PaOOT
I1K-3.2 OcymiecTBiIsIET KOHTPOJIb KadecTBa padOT U 00ecreunBaeT MPaBUIBLHOCTD

NX BBIITOJIHCHU UCTIOJIHUTCIIAMU




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,
IToaroroBka 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 IIHPOKOro MPOQUIsL, 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 MCTOYHMKH, CpEICTBA OOYy4YE€HHMs M pa3feibl 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
BHYTPEHHSAA JIorMKa mnojauu uHpopmauuu. IlosTomMy mocie mpopabOTKM 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 CHUCTEMAaTHYECKUX 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 PABUJIO, 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
[Dnek-TpoHHbIN pecypc] : yueoHoe nocobue / A.I'. 3mecTheB. — DiieKTpoH. gaH. — KemepoBo
: Ky3-I'TY wumenn T.®. TopbaueBa, 2017. — 119 c. — Pexum jgocryna:
https://e.lanbook.com/book/105396. — 3ari1. ¢ 3kpaHa.

3. bpaBepman, b.A. IIporpammHoe obecrieuenue reoe3nu, GoTorpaMMeTpuu, KagacTpa,
WH)Ke-HEPHBIX M3bICKaHWUU [DJIEKTpOHHBIH pecypc] : yueOHoe mocobue / B.A. BpaBepman. —
Onek-TpoH. naH. — Bonorna @ “Undpa-Umxenepus”, 2018. — 244 c. — Pexxum nocryma:
https://e.lanbook.com/book/108673 . — 3ari1. ¢ 3kpaHa.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. JlesixoB, B.H. T'eomesust [Dnexrponusiii pecypc] : yueOnuk / B.H. JIpsikoB. —
Onektpon. man. — Cankr-lIlerepOoypr : Jlams, 2018. — 416 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/102589. — 3ari1. ¢ 3kpaHna.

2. 3axapoB, M.C. Kaprorpapudeckuii mMeToq ¥ TeOMH(OPMAIMOHHBIE CUCTEMBI B
HHKEHEPHOM reosioruu [DIIeKTpoHHBINH pecypc] @ yuebHoe mocobue / M.C. 3axapos, A.T.
Ko63eB. — Dnekrpon. gan. — Cankr-IlerepOypr : Jlanp, 2017. — 116 c. — Pexum gocryna:
https://e.lanbook.com/book/97679. — 3armx. ¢ skpaHa.

3. KaprynoBa C.O. JlucTaHIIMOHHBIE METOJbI 30HAUpOBaHUs 3emin: y4eb. mocoodue /
C.O. KapryHnosa, E.A. Pomansko, O.C KonecaroBa. Maranroropck: M31-8o0 Marauroropck. roc.
tex yH-Ta uM. .. HocoBa, 2016. 127c. [Ipunoxenue 4

B) MeToauveckne yKasaHus:

1. KaprynoBa C.O. PaGouasi TeTpaap Mo AMCHUIUIMHAM «J{MCTaHIIMOHHBIE METOJIbI
30H/AMPOBAHU 3eMiIn» It cTyeHToB cnenuanbHocteit 130400, Marauroropck: ®I'bOY BITO
«MI'TY» 2014. 30 c. [Tpunoxxenune 3

r) [Iporpammuoe o6ecnieuenue u UuTepHer-pecypcebi:

https://e.lanbook.com/book/97679 3axapoB, M.C. Kaprorpapuueckuii meron u
reonH(OPMAIIMOHHBIE CHCTEMBl B MH)XCHEPHOW TeOJIOTHH [DJIEKTPOHHBIA pecypc] : yueOHoe
nocobue / M.C. 3axapos, A.I'. Ko63eB. — DnektpoH. nan. — Cankr-IlerepOypr : Jlanp, 2017, —
116 c.

https://e.lanbook.com/book/105396.  UMsmectbeB, A.I'.  ®ororpammerpusi H
JIMCTaHIIMOHHBIE METOBI 30HIMPOBAHMS 3eMIIU [DIIEK-TPOHHBIH pecypc] @ yueOHoe mocobue /
A.T'. U3smectbeB. — DnektpoH. gaH. — Kemeposo : Ky3-I'TY umenn T.®. ['opbauesa, 2017. —
119c.

https://e.lanbook.com/book/108673 bpasepman, B.A. IlporpammHoe obecrieueHue
reojie3ud, (pOTOrpaMMETPHH, KaJacTpa, MHXKE-HEPHBIX M3bICKaHWi [DIeKTpoHHBIH pecypc] :

yuebnoe mocooue / b.A. BpaBepman. — Diek-tpoH. nan. — Bonoraa : “Undpa-Umxenepus”,
2018. — 244 c.



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

IIporpamMmmHoe o6ecnneyenne

Haumenosanue .
o Ne morosopa Cpoxk neiicTBuUS TULEH3UU
MS Office 2007 |\, 135 1 17.09.2007 SeccpouHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca CchblIKa
OneKkTpoHHBbIE pecypchl  Oubmuoreku MITY
uMm. ['.11. HocoBa
Poccuiickass T'ocymapcrtBeHHass OumOMoOTEKA.
Karanoru
Nndopmannonnas cucrema - EauHoe okHO
JIOCTYIIa K HHPOPMAIIMOHHBIM pecypcam
ITouckoBass cucrema Axkamemust  Google
(Google Scholar)
HanmmnonanpHas
undopmanmronno-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HMHIEKC Hay4yHOI'0 ITHUTHUPOBAHUS
DOnekTpoHHass 0a3za MEPUOJUYECKUX W3AaHUN
East View Information Services, OOO
9 MaTepHaJILHO-TEXHHYECKOE o0ecneueHne JUCHUIIIHHBI (MOIYJIf)

https://magtu.informsystema.ru/Marc.html?locale=ru

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

URL: http://window.edu.ru/

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

https://dlib.eastview.com/

MartepuaipHO-TeXHHYEeCKOe 00eCIeYeHIE TUCIUIUINHBI BKITIOYACT:

VueOHble ayAUTOPUU ISl IPOBEICHUSI 3aHATHH JEKI[HOHHOTO THITA:

MynbTUMEMITHBIC CPECTBA XPAHCHHUS, MEpeayd M MpPEACTaBlIeHU MHOOPMALUHU. , & TaKXKe
uMeroIecs Ha kadepe cpecTBa 00ydeHHs.

VY4eOHbIe ayJJUTOPUH JUIS IPOBEICHHSI MPAKTUYCCKUX 3aHSATHIA, TPYNIOBBIX ¥ HHIMBHIYATbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOH arrectanuu: [lepcoHarIbHBIE KOMITBIOTEPHI C
KOMITBIOTEPBI C MPOTrpaMHBIM OOeclieueHHeM ITaKeToB Takux kak, Tanka, Photomod, Z-Spase 29 u np.,
BBIXOZIOM B MHTEpHET M ¢ JOCTYyNIOM B 3JEKTPOHHYIO WH(POPMAIIMOHHO-0OPa30BaTENbHYIO Cpeny
YHUBEpCUTETa, pabouue TeTpamd Ui TMPOBEACHUS MPAKTHUECKHX paboT, IUIaKaTHBIA Marepual,
KOMIUIEKT TOCYIapCTBEHHBIX CTaHIapPTOB, KACAOIIMXCS TUCHUIUTMHBI JIM33, n3yuyeHne MHCTPYMEHTOB
¢doToTeo101UT, adpodoToannapar, KOMaHIHBINA IPUOOD.

[Tomemenne aast XpaHeHUsT M MPODUIAKTHYECKOTO OOCTY)KMBaHHS ydeOHOTO 00OpYHOBaHUS:
Creuiaxu Ui XpaHSHUs y9eOHO-HATJISITHBIX ITOCOOUH U y4eOHO-METOAMYECKOM TOKYMEHTAIIHH.


https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

ITpunoxxenue 1

6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOSATeIbHOI padoThl 00y4arIIMXCs

AynuropHas npakTH4ecKasi paboTa CTYAEHTOB OCYIIECTBISAETCS UHANBUYAJIBHO U 1101
KOHTpOJIEM IpernojaBaTelis B Buie 0hopmiIeHUsI IPaKTUUECKUX B COOTBETCTBUU C TPEOOBAHUSIMU 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 OMOJIMOTEKE C KOHCYJIbTAlMIMU MPEToaaBaTers.

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.

4.1 Tema  omeHka Ornenka KauecTBa mojera 30 3ammra paboThI
KayecTBa  MaTepUalioB
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 JUCHIUTITHHAMH.
Jlomaminee 3aganue No2
W3y4unth BUIIBI HA36MHON U BO3AYIIHON ChEMOK, TEXHUYECKHE CPEICTBA JJIs BHITIOIIHEHUSI CHEMOK,

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




Jlomamnee 3aganue Ned

N3yunTh TexHOMOTHIO ITUGPOBOM cTepeodOTOrPaMMETPHH.

OTBeTUTH HA NMOCTABJIEHHBIE MPENOAaBaTEIeM BOIIPOCHI 110 PE3YJIbTaTaM JIOMAITHUX 3aJaHui.

[Tpunoxenue 2

7 OneHOYHbBIE CPEICTBA ISl IPOBECHUs POMEKYTOYHOM aTTeCTAIlUN

7 OueHoYHbIE CPeICTBA IJIf IPOBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

B o6pazoBatenbHOM mporpaMMe CrielMaluTeTa Mo JUCUUIUINHE [[uCTaHIIMOHHBIE METOIbI
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; CIIyTHUKOBBIC TEXHOJIOTHH MO3UIIUOHUPOBAHUS U TUCTAHLIIUOHHOTO 30HIUPOBAHMS;
TEXHOJIOTHH M MIPUEMBI TPOBEICHHS CheMOK, U UX KaMepaabHyI0 00paboTKYy;

yMeThb UCII0JIb30BaTh MOJIYYeHHBIN MaTepuan (CHUMKH) JJIsl COCTABIICHUS KapT, ISl pEelIeHUs
MPUKJIATHBIX 33]1a4;

BJIA/JIeTh HaBBIKAMU Pa0OThI C IPOTPAMMHBIM 00CCIICUCHUEM.

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

— Ha OIIEHKY «X0POLI0» — 00YyYaroNIHiiCs MOKa3bIBaeT CPEAHHUI YpOBEHb C(HOPMUPOBAHHOCTH
xommerennuit - [IK-1, TTIK-2;

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

a) [lnanupyemble pe3yabTaThbl 00y4eHHS M OLIEHOYHbIE CPEACTBA /Il MPOBeIeHHs
NMPOMEKYTOUYHOI ATTeCTANNU:



Kon nnaukaropa

Nuaukatop 1ocTrXeHUs
KOMIIETEHIIUHA

OneHouHBIE CpescTBa

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 COCTAaBJISICT IPOEKThI IPOU3BOICTBA
MapKIIEHIEPCKUX U Fe0Ae3NUECKUX Teoperuueckre 3HaHUS KOMIBIOTEPHBIX TPOTPAMM MPUMEHSAEMBIX, Uil CO3JIaHHS
paloT, OCYyILIECTBIIAET KOHTPOJIb 32 TONOTpapUUECKUX IIAHOB U KapT.
BBIIIOJTHEHHEM U3BICKATEIBCKUIX Tanka, Photomod, Z-Spase 29
pabot
I1K-1.2 — IUIAHUPYET pa3BMTHE TOPHBIX [TpakTuyeckue paboThl pacCcUUTaTh C MOMOIIBIO IPOrPAMMHOTO 00ECIICUCHHUS.
pabor u KOHTPOJIUPYET Pa6ora 5
COOTBETCTBHUE (aKTHIECKOTO Beruucnienyie morpenrHoCTH ONpeAeICHUS TUIOMAAN CEUYSHHS BEIPAOOTKHU H
Pa3BUTHA TOPHEIX pabOT MPOEKTaM M | IOIPEHIHOCTH OIpeiesIeHnst 00beMa BBIPAOOTKH.
KaJICHOApHBIM IITaHAM L[eJII) pa60TBI: O3HAKOMJICHUEC CTYACHTOB C BbIYHUCICHHUAMU TIOTPCHIHOCTH IIPpU
ONpENICJICHUN CEeUYeHHs] BBIPAOOTKM U IpU ONpeAeTeHMH O0ObeMa BBIPAOOTKU IIpH
(OTOKOHTYPHOM ChEMKE TTO/I3€MHOM BBIPAOOTKH.
I1K-1.3 00OCHOBBIBAET U MCIIOJIB3YET
METOBI TEOMETPH3AINHN U Coznarp B mporpaMMe MoJIETHYIO KapTy.
IIPOrHO3UPOBAHMSI pa3MELICHHS [Tpou3sBecTH pacyer 1o onpeeseHHI0 CpeiHell KBaipaTHueCcKO OINOKHU OpeieeHHs
ITOKa3aTeNIe MECTOPOKICHUS B wioniaad U oobema BbIPAOOTKU NMPU (POTOKOHTYPHOM METOJE ChEMKH MOJ3EMHBIX T'OPHBIX
IIPOCTPAHCTBE BBIPabOTOK.
[1K-1.4 aHAJM3UPYET U TUITU3UPYET YCIOBHS [TpakTHyeckue 3aHATHS MO COCTABJIEHHWIO TEXHUYECKOIO 3a/laHusl Ha BO3IYLIHYIO

pa3paboTKU MECTOPOKICHHIMA
TTOJIE3HBIX UCKOMAEMBIX JIJIST UX
KOMILJIEKCHOTO MCTOJIb30BAHMS,
BBITIOJIHSIET PA3JIMUHbIE OLIEHKU
HEJPONOJIb30BaHUS

CBEMKY.
Pabora 1
PacueT niuaHoBoii a3poOoTOCHEMKH
[lenbio BBIMONMHEHUS PAOOTHI SABISETCA O3HAKOMIIEHHE CTYJEHTOB C METOAUKOMN
MOJITOTOBKU JJAHHBIX, HEOOXOIUMBIX JJIs1 BBIIIOJIHEHUSI a3pO0()OTOCHEMKHA MECTHOCTH.
Co3ztanue NoJaeTHON KapThl




Kon nnaukaropa

Nuaukatop 1ocTrXeHUs
KOMIIETEHIIUHA

OneHouHBIE CpescTBa

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; MIMYy=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 WCIIOJB3YET 3aKOHBI U UHBIE
HOpPMaTUBHBIE [TPaBOBbBIE aKThI B
00JIaCTH reoJI0rMYEeCKOro U3y4eHus, TeopeTnueckne 3HaHUA IO OCYIIECTBICHNUIO MAPKIIEHAEPCKUX U3MEPEHNH C IIOMOILBIO
HCIIOJIb30BAaHUS U OXPAHbI HEJP U npuOopoB: (HOTOTEOI0JINUT, CKaHep, J1a3zepHbli ckanep U npyrue HCC. OTBeThl Ha BONPOCHI:
OKPY>KaIOIlEN CpeJibl; HOPMATUBHbIE 1. Knaccudukarus aspocbeMOUYHBIX CETEH.
IIPaBOBbIE aKThl, PYKOBOSILIHUE, 2. OcHOBHBIE KpUTEpUU NHPOPMALTMOHHBIX BO3MOKHOCTEH ChEMOUHBIX CETEH.
METOJINYECKUE U HOPMATHUBHBIE 3. ®oTorpadpuueckue CbeMOYHbBIE CUCTEMBI
Marepuaibl, KaCArIIUECs 4.Hedororpapuueckre cbeMOUHbIE CUCTEMBI
NEeATEIbHOCTH MapKIIEUIepCKON
CITYKOBI;
[1K-2.2 OCYIIECTBIISET HE00X0/IMMBbIe [TpakTiueckast paboTa Mo JaHHBIM POTOKOHTYPHOU CHEMKHU.
MapKIIEUIEPCKUE KaMEpaJbHbIE U Pabora 6.
noyieBble  paboThl,  odopMISET Brruncnenue norpenHocTy onpeieiaeHus poTorpaMMeTpHUecKUX KOOPAUHAT TOUEK

IMPOU3BOJACTBCHHYIO JOKYMCHTAILIUIO
N OTYETHOCTH

KOHTYypa CeUeHUs BHIPAOOTKH.
Ilenp paboOTHI: O3HAKOMJICHHE CTYJIEHTOB C BBIYMCIECHUSMU MOTPEIIHOCTH TPHU




Kon nnaukaropa

Nuaukatop 1ocTrXeHUs
KOMIIETEHIIUHA

OneHouHBIE CpescTBa

OMMpeACIICHNHU KOOpAUWHAT TOUCK 00BeKTa (bOTOKOHTypHBIM METOJ0M.

I1K-2.3 HCIIONIB3YET reonH(OpMaIMOHHBIC
CUCTEMBI JIJISl BBITIOJTHCHHUS [To maHHBIM TPOEKTHOTO 3aJaHKS MOCTPOUTH Oasuc poTorpadupoBany.
MapKIIEHIePCKUX paboT

[1K-2.4 yCTaHABJIMBAET MMPUTOTHOCTh Teoperuueckre 3HaHUSI IO OTPEJICICHUIO B IPOCTPAHCTBE M BO BPEMEHH C TIOMOIIBIO

reoJIe3nYECKOro 000pyJ0BaHus U
puOOpOB K padboTe

HA3eMHBIX, BO3AYIIHBIX H KOCMUYECKHX CheMOK. OTBEThI Ha BOTIPOCHI:

1. Buibl Ha3eMHO# U BO3IYIIHOW CHEMOK.

2. TexHUYECKUE CPENICTBA IS BBITIOJIHEHUS! ChEMOK

3. TexHuueckue noxka3aTesnu a’dpohoToCHEMKU

4. Bp100p mapamMeTpoB a3poPoTOChEMKH s (HOTOrpaMMETPUIECKON 00paboTKH
CHUMKOB.

5. IlpocTpaHCTBEHHAs aHATUTHYECKAsT (POTOTPUAHTYIISAIIHS.

Knaccudukanmst a3pochbeMOUHBIX CETEH.

6. OcHOBHBIE KPUTEPUU HHPOPMAITMOHHBIX BOZMOKHOCTEH ChEMOUHBIX CETEH.

[1K-3 criocoben opra

HU30BBIBATh JI€ATEIbHOCTD MOAPA3ACICHUN 10 MapKIIEHIepCKOMY 00€CIIE€UEeHUIO HEIPOTIOIb30BaHUS

I1K-3.1

- pa3pabaTbIBaeT U JOBOJUT 0
WCTIOJTHUTEIICH HAPSIbI U 3aJlaHus Ha
BBIITOJIHEHUE MAapKIIEHIEPCKUX
pabot

TeopeTnueckne 3HaHUA IO METO/IaM AN (PUPOBaHUS KOHTAKTHBIX CHUMKOB. OTBETHI
Ha BOIIPOCHI:

1. Knaccudukanus nemmdpupoBaHus

2. BuzyanpHblil MeTOA A€M PUPOBAHUS

3.MamuHHO-BU3YaJIbHBIM  MeTOA Jemu(pprupoOBaHUs

4. ABTOMaTHU3UPOBAHHbBIM MeTOo[ IemudprUpoBaHUs

5. [loaroroBuTenbHbIE pabOTHI MPH TEMIUPPUPOBAHUH.

6.TexHomnorus nemupprupoBaHus U KOHTPOJIb PE3yIbTaTOB

7. AHanutrnyeckoe TpaHC(HOPMHUPOBAHUE CHUMKOB.

8. CTepeockonuyeckasi CheMKa, CTepeocKonuueckuit  3¢ddexr.




Kon nnaukaropa

Nuaukatop 1oCTHREHUS
KOMIIETEHIIUHA

OneHouHBIE CpescTBa

I1K-3.2

OCYIIECTBIIACT KOHTPOJb KadyecTBa
pabor u obecrnieunBaeT
NPaBUILHOCTh ~ MX  BBIMOJHECHUS
HUCITOJIHUTCIIAMHA

C nomonipto  emupupoBaHus U TPaHC(HOPMHUPOBAHUS KOHTAKTHBIX CHUMKOB CO3/1aTh
ceTh (hOTOTPUAHTYJISALIHH.
Pa6ora 4
I'paduueckuii crmocod mocTpOCHMs MIIaHOBOM (POTOTPHAHTYIISIIHN

1 3 5 7
I'opa
A o o
I I I v Y,
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

Ilokazamenu u Kpumepuu OUeHUBAHUA 3auema

—Ha «3a4YTeHO»— 00yJaroMMNCs IEMOHCTPUPYET BHICOKUN YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TIIyOOKOe 3HaHHEe y4eOHOro MaTepuaia,
CBOGOIIHO ONCpupyeT 3HAHUAMU, YMCHUAMU, IIPUMCHACT UX B CUTyallUdX MMOBBIIIICHHOM
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Beeoenue

JucTaHIMOHHBIE METO/IbI 30HAMPOBAHUS 3€MJIM — TEXHUYECKAsl HayKa O METO1ax
onpenenaeHus: GOpPMbI, pa3MEepPOB U TIOJIOKEHHUST 00BEKTOB 110 UX GoTorpaduaeckomy
M300paeHHI0. XapaKTEPUCTUKHA O0BEKTA MOTYT H3y4aThCsl IO €ro H300pakKeHUIO Ha OAMHOYHOM
CHUMKE WJIH T10 TIape MEePEKPHIBAIOIINXCS CHUMKOB, TIOJIYYCHHBIX U3  Pa3JIMYHBIX TOUYECK
npocTpancTBa. Eciu nipu n3y4eHnn 00beKTa UCTIOIB3YIOTCS CBOWCTBA OJIMHOYHOTO CHUMKA, TO
TaKOM METOJ] OJy4eHHsI HE00X0IMMOM HH(OpPMAIIMK HA3BIBAIOT oTorpaMmeTpudeckum. Eciu
’K€ OH M3y4aeTcs 10 Nape MepeKphIBAIOIINXCS CHUMKOB, TO METO]] HA3bIBAIOT
crepeodororpammerpruueckuM. OCHOBHAS 3a7a4a TUCIMILUIMHBI — TOMOTpaduuecKoe u
CIeIMalIbHBIE BUIBI KapTorpadupoBanus. @OTOrpaMMETPUIECKIE METO/IBI TIO3BOJISIOT
SKOHOMHO M JIOCTATOYHO TOYHO pelaTh MPUKJIaAHbIC HHKEHEPHBIC 3a1aun. Bee paboThl
BBITIOJTHSIOT TI0 HEraTUBaM Wi (POTOCHUMKAM, MOJIY4eHHBIM KakK (OTOrpaduuecKuMu
ChEMOYHBIMU CUCTEMaMH, TaK U HePOTOrpapuIecKUMU CheMOYHBIMU cucTeMaMu. Bce  paboThI
MpeAHa3HAYEHBI JIJI1 03HAKOMJICHUS CTY/ICHTOB C MPAKTHUYECKOM CTOPOHON HEKOTOPHIX ACTIEKTOB
HAyKH TUCTaHIIMOHHbBIE METO bl 30HIUPOBAHUS 3EMJTH.



[TpakTuyeckas padora Nel
Pacuem naanosou aspoghomocvemru

[{enbto BEIOTHEHUS PaOOTHI SIBJISIETCS O3HAKOMIICHUE CTYIEHTOB C METOIMKOM MOATOTOBKH
JTAHHBIX, HEOOXOIMMBIX JJIs1 BBITIOJTHEHHS a3pO(OTOCHEMKH MECTHOCTH.

[Topsimok BhIMONHEHUS PaOOTHI:

[Tonernast kapTa BBINOJIHSAETCS HA KAJIbKE, Ky/la C KapThl YEPHBIM I[BETOM MEPEHOCATCS
IpaHuULbl KapTorpadupyeMoro yyacTka, HOMEHKIIaTypa, Maciutad. MapupyTsl HaHOCSTCS (B
Hayajie KapaHJallioM) MapajielbHO IPaHUIAaM ydacTKa B HallpaBJICHUU CEBEP - IOT WM 3araj] —

BOCTOK. J[y1s1 3TOr0 BHayale 11eneco00pa3Ho BEIYHCIUTL PACCTOSHHUE IO (opMyJIe:

=D X

(N —1) (B wmacmTabe MOJICTHON KapThl) MEXKAY KPAHHIMHU MapIIpyTaMd B KM, 1 HAHECTH HX
CUMMETPUYHO OTHOCUTENIBHO I'PaHMI] y4acTKa. A 3aTeM MPOMEKYTOK MEXKIY KpaliHUMU
Mapiipyramu pa3outs Ha (N — 1) yacTeil 1 HaHECTH BCE OCTallbHBIC MapmIpyThl. Ha kaxaom
MapHIpyTe He0OX0IMMO 0003HAYNTh KAK MUHUMYM II0 JIBa OPHEHTUPA (OHU HEOOXOAMMBI JIS
mITypMaHa — a3pooToCheMINMKa) 1 0003HAYAIOTCS Ha KapTe Kpyxkamu (D = 5 mwm). [l atoro
KaJIbKa HAKJIaJbIBAETCs Ha KapTy U 3aKPEIUISETCs TPY3UKaMHU, [TOCIIE YEro Ha KaXA0M U3
MapuUIpyTOB BEIOMPAIOT OPUEHTHUPHI (XapaKkTepHble 00BEKTHl MeCTHOCTH). M, HaKoHell, Ha KapTe
yKa3bIBaeTcs BhicoTa oTorpadupoBanus H, uncio xaapos obmiee ). 1 B Mapmipyre N,
MarHuTHbIN 1yTeBoi yros MI1Y, a Takxke CKIIOHEHUE MAarHUTHOW CTPEJIKU (Ha TOJ COCTaBJICHUS
MIOJIETHOM KapThl) U CONMIKEHUSI MEpUIMAaHOB. MapiipyThl, OPUEHTUPHI U BCSI UUCIIOBast
uHpopmanus opopmisieTcss Ha KajbKe KpacHbIM 11BeToM. Bee paccunThiBaeMble apaMeTpsl
3aHocsATcs B Tabnumy 1.1 B rpady pesynbraT. icxomHbie qaHHBIC HaXoAsATCs B Tadime 1.2.
Pacuemnvie napamempuol

Tabmuma 1.1
PaccunteiBacmblie DopmyJibl PesynbT
] napameTpsl ar
/m
BeicoTa ororpaduposanus, M O=0x0
] [TpononpHOE nepexkpsiTuE P B cootBercTBUU C Tal. 3a/laHHO
a’po(OTOCHUMKOB, %o Ne3 e—
Wuctpykuus (1) Mun. —
56
Makec.
-66
[Torrepeunoe nmepekpeiTe Q Mex Iy B cootBercTBHM C Tab. Pacuern
a’po(POTOCHUMKAMHU CMeXHBbIX | Ned oe —
MapupyToB, % Nuctpykmus (1) Mus. 20
Upoo Makc.
1 =35+65x 56,2
: PaccrosiHue Mexay MapupyTamu N=1 0100—0 _ e
Ha MECTHOCTH, KM
! KomnyectBo ~ mapmipyToB — Ha O=—4]
YYaCTKE ChEMKH
1 basuc dororpadupoanus, km 0=1 01007)” *1*m
KonmdecTBO CHUMKOB B MapIipyTe _— g 42
1
| OO111e€e KOIMYECTBO CHUMKOB X=[1x*[
! OOmast  TpOTSDKEHHOCTh — BCEX =1*0
MapuIpyTOB, KM
[IpoA0IKUTENBHOCTD CHEMKH . E
0 y4acTKa, 4 0




Yuciio noJIeToB

I/IHTepBaJ'I MCXKAY 9KCIIO3UIUAMU, C

[IpenenbHO noMycTUMAs BBIIEPKKA =
npu ¢pororpadupoBanuu, ¢

Tabnuya 1.2
VcxoaHble JaHHbBIC JUIS TNIAHUPOBAHUS a3pO(POTOCHEMKH 110 BAPHAHTAM.

HUcxonusie nananie*
S 5] e — = g 2 © - " S =
s E2|E2 S: ,EE . |EE |3z D |
= | 28] 8E S S >0 . 2 = £ 2 8 p= X Q
TR T s2 | 2558 8> g AR
5l=8>3 Ay |Sgws8]|=225 |Cgg@p=a
1 + 20 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 -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 -1° 1:20000 0.05 180 16 1:20000 200 8 130
9 + 20 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 -19 1:25000 0.05 120 16 1:20000 200 6 120

* - I'panunsl kaprorpadupyemoro yyactka A = C = 5kM 17151 BCeX BapUaHTOB




Od¢opmiieHue M0J1eTHON KapThl

MoneTHas kapTa
Y-34-37-B-b

H=2 000 m; N=24/6; MI1y=87°

3=+3°

H=2 000 m; N=24/6; MMNYy=267°

1:25 000

BriBoamr:

B mporiecce BhINONHEHUS TPAKTUYECKON pabOTHI CTYIEHTOM MPUOOPETAIOTCS HABBIKU IO
CO3JIaHUIO pacyeTa MmapaMeTpoB a3po(OTOCHEMOUYHOTO 3aJI€Ta U IO BBHIMOJTHEHHUIO MTOJICBOM
MOATOTOBKH ITOJICTHOW KapThl, JIJIs1 CO3JaHus TONorpaduIecKoi KapThl 3aJaHHOTO MacITada.

W3y4eHbl OCHOBHBIC TIOJIOKEHUS U TPEOOBAHMSI, TIPEIBIBISEMBIC K a9p0OTOCHEMKE,
KOTOPBIE 3aBUCST OT MacITada, TEXHOJIOTHHU CO3aBaeMOM KapThl U KOHKPETHOT'O paiioHa
KaprorpadupoBaHus.

BeinonHun cryneHt
I[ aTta 20 I (I'pymma) ( @®amunus, 1., O.)

[TpakTnueckas padota Ne 2
M3roroBneHue oJHOMapIpyTHOH (poTOCXEeMBI

Leab padoThl: HAYYUTH CTYJEHTOB U3TOTOBIEHUIO OJJHOMAPIIPYTHHIX (poTOCXEM.
HcxonHpie naHHbIe:

1. YeThIpe KOHTAKTHBIX ()OTOCHUMKA OJTHOTO MapuUIpyTa;
2. ¢dokycHoe paccrosiHue portoanmapara f = 100 mm.
3. PaccrostHust Mex 1y paOouyuMH LIEHTpaMH JTOJDKHBI PaciioflaraThCsl Ha PacCTOSHUU

He 6onee 0,05f OT ri1aBHOM TOYKU CHUMKOB.
[Topsimok BBITIONHEHUS PaOOTHI:

1. Paznoxute o nopsaaky cHuMkH. [Ipu MoHTaxe poToCXeMBbl UCIIOIB3YIOT
onucaHue crnoco0a U3rOTOBIECHUS (POTOCXEM.

2. OO6pe3ath nepBblii U BTOPOH ciieBa CHUMKHU MHIWBUYaJIbHO I10 JINHEHKE,
UCIIOJNIb3Ysl IB€ COOTBETCTBYIOIIHME TOYKU B CEPEAUHE MEPEKPHITUS CHUMKOB.

3. OrnpenennuTs Ha TPETHEM M YETBEPTOM CHUMKAX IOJIOKEHHE IIABHBIX TOYEK,
3aceKas UX C MOMOIIBIO JIMHUN, TPOXOASIINX YePe3 MPOTUBOIIOJIIOKHBIE XAPAKTEPHBIE METKH.

4. OO6pe3atb BTOpOH U TPETHII CHUMKH COBMECTHO, KOHTPOJIUPYS TOYHOCTh UX
COBMEIIEHUS HA CEPEIUHE NIEPEKPBITHUS.

S. BeiObupatoT u HakiaabIBalOT Ha TPEThEM U YETBEPTOM CHHMKax paboune

LHCHTPHI. Omno3HaIoT ¥ HAKaJbIBAIOT UX HAa MEPCKPBITHUA 3TUX CHUMKOB. HpO6I/IBaIOT IMyaHCOHOM
BC€ HAKOJIOTBIC TOYKH.

6. CoBMecCTUTB, UCIIONB3YS MTOJIyYEHHbIE OTBEPCTUS, CHUIMKU U COBMECTHO
paspesarsb.

7. HaxknenuTs Ha IHCT TIIOTHOM OyMaru MM KapTOHA BeIpe3aHHbIe paboyue MIoma u
CHUMKOB.

8. O1eHUTh Ka4eCTBO MOHTaXa (DOTOCXEMBI C TIOMOIIIBIO OOPE3KOB U 0O(hOPMUTH €€.



BriBoamr:

JI71s1 3a1TUTHI 110 BBITIOJIHEHUIO pa0OThI HEOOXOAMMO OIEHUTh Ka4eCTBO MOHTaXa
($hOTOCXEMBI C TOMOIIIBIO OOPE3KOB U U3MEPHUTH CMEIICHUS, IIOJTYICHHBIE Ha KOPPEKTYPHOM JIHCTE
B MM U OTOOPa3HTh MMOJyUYEHHBIC 3HAYCHUS Ha JAaHHOM KOPPEKTYPHOM JIUCTE.

Brrancanin CTYACHT
I[aTa 20 I (T'pynma) ( @amuus, U., O.)

[IpakTuueckas padora Ne 3
OneHka KayecTBa 3aJ1eTa

Lesb padoThl: 03HAKOMJIEHHE CTY/IEHTa C TPEOOBAHUAMM, IPEABABIAEMBIMU K KAUECTBY
MaTepHaJIoB, OJIYYCHHBIX B IPoLEcce adpo(POTOCHEMKI MECTHOCTH U TEXHOJIOTHEH OlleHKHU. B
npoiiecce paboThl CTYAEHT JOJIKEH COCTaBUTh HAaKUAHON MOHTaX, BBIIOJIHUTH U3MEPEHUE
IPOJOJIBHBIX MApANIAKCOB, «EJI0YKNU» U OMPEAEIUTh NIPSIMOIMHENHOCTh MapIIpyTa.

HcxonHble faHHBIE:

B mpornecce paboThI CTYACHT I0JKEH COCTaBUTh HAKUHONH MOHTAX, BBITIOJHUTH
U3MEpEHHUE NMPOJOIbHBIX NapAIIJIAKCOB, «EJIOYKH» U ONPEAEIUTh NPSIMOJIMHEHHOCTh MapUIpyTa.
cieNaTh BBIBOJIBI O KauecTBe 3ajeTa. HeoOxoauMble 1OMyCKH TPUHUMAIOT, UCXO/S U3
Pe3yJIbTATOB pacyeTa IIaHoBoH aspodorockeMkn - K < 1%,

[Mpu f = 100 mm npuaEMaeM & = 5° (MHCTPYKLUS MO TONOTPahUIECKOIl ChEeMKE B
Mmacitadax 1:5000, 1:2000, 1:1000 u 1:500. (11 pazgen);

Ppin =56, Ppax = 66 (MHCTpYKIHA 1O TONOrpaduyeckoi cheMKe B MaciTadax
1:5000, 1:2000, 1:1000 u 1:500. (paznmen 11)

KoHTaKTHBIE OTIIEYATKN C HCXOAHBIX a3pOHeratuBoB (1 MapuipyT U3 7 CHUMKOB).
Jlocka 1 KHOIIKM (17151 COCTaBJIEHMSI HAKMIHOTO MOHTaXa).

JIuneika

Tpancnoptup

: N3mepurenu

Ha npousBoacTBe OlleHKYy HAYMHAIOT C MPOCMOTPa KOHTAKTHBIX OTIIEYaTKOB, 00paIaroT
BHUMaHME Ha JePeKThl (TOUKa, MSATHO, 0JI0Ca), MEXaHUUECKUE TIOBPEkKAECHUS SMYIbCHH. 3aTeM
OLICHUBAIOT oTorpapuueckoe Ka4ecTBO N300paxeHHl — IpopabOTKy CBETa U TEHEN y4acTKOB
U300pakeHMsl, OTCYTCTBUE U3JUIIHEH KOHTPACTHOCTH U Byalll, YaCTUYHYIO WM OOIIYIO
HEpE3KOCTh n300paxkeHus. Pe3ynpTaTel 3anuckiBatoT B Ta0auiry Ne 1

Tab6muma Nel

agrwbdE

HedexTs Mexanuueckoe Onenka ¢oTorpaduyeckoro KauecTna
TIOBPEXICHHUE

BanCHy}O POJIb npu OYEHKe Kauecmea uepaem HAKUOHOU MOHIMANC.

CoCTaBIAIOT €r0 U3 KOHTAKTHBIX OTIIEYAaTKOB HA YEPTEKHON JOCKE, 1 HAUUHAKOT €T0
MOHTHPOBATH C JIEBOTO CHUMKA MapuIpyTa. ITO O3BOJISIET BUJAETh HOMEP KaKJOT0 CHUMKA.

[Topsiox BeIONMHEHUS paboT:

1. PackmnapiBatoT CHUMKH 10 MapLIpyTy, UCIOJIB3YsI HOMepa (POTOCHUMKOB.
OrnpenensdroT HanpasieHUue MapiIpyToB. [IpukpenuB nepBblii CHUMOK, HAKJIAIbIBAIOT BTOPO,
TaK, 4YTOOBI COBMECTHIIUCh KOHTYPA B 30HE MIPOAOJIBHOTO NMEPEKPHITUs. B crity paznuyuHbix
HNPUYMH JOOUTHCSA TOYHOTO COBMELICHMSI HE YAACTCS, T03TOMY BO3HUKAIOIIME TOTPEUTHOCTH
PAaBHOMEPHO pacIpeneisIOT K IPOTUBOIIONIOKHBIM KpasiM CHUMKA.

2. [To HaKMTHOMY MOHTaXXy ONPEAEISAIOT — IPOAOJIbHOE NepekpbITHE. [IpogoasHOe P
MIEPEKPBITHE U3MEPSIOT CIIEHUAIIBHON JIMHEVKOM, IPOrpayupOBaHHOM B IIpoLieHTaX. Ee MOKHO




c/ienaTh caMoMy — MPSIMOYTOJIbHUK U3 IUIOTHOM Oymaru, anmuHo# 18 cMm cneayer pa3outs Ha 10
PaBHBIX YacTEH M KaXKAbI MHTEepBa oAnucath oT 0 10 9. Pe3ynbTaThl U3MEPEHUI 3aITUCHIBAIOT B
Tabnuiry Ne2

3. [TpssmonuneitHoCTh (K) onpenenstoT 11 MapuipyTa, y KOTOPOTO OTKIIOHEHHE
CHUMKOB OT €ro 0OCH MakcUMajabHO. OLIeHUBAETCS IPSAMOJIMHEHHOCTh OTHOIIEHUEM CTPEIIKU

nporuoa | k amuHe Mapmpyra L, BeipaxkeHHBIM B %. CrI0c00 n3MepeHus yKa3aH Ha pUCYHKE 1.
L

[
Y

51

57

. I

.
Puc. 1

1
K:ZX 100%

HenapamiensHocTh 6a3uca cTopoHe (OTOCHUMKA BhIPAXKAETCA YIIIOM €. YTOI € U3MEPSIOT
MEK]Y JTUHUEH XX,

COCIMHSIOICH KOOpAWUHATHBIC MCTKHU CHUMKA, 1 OCbYO MapuipyTa. PI/ICYHOK 2.

A

Puc. 2
Yroa u3mepsieTcst TPAaHCIIOPTHPOM.
OueHka KadecTBa 3aljieTa

Cxema mMapuipyToB
Tabauya Ne2

Ne mapmipyra Ne cuumka P(npooonvroe
nepkpvimue), %

Pacuer npsMOJIMHEHHOCTH W HEMTPAaBUIILHOCTH Oas3uca
[IpamonuneitnocTs K -
HenpasunbHOCTh Oa3uca yroi () —




BeiBoabl: OLIeHUTH Ka4ECTBO PE3yIBTATOB a3pO(OTOCHEMKH MO PE3yIbTaTaM
MIPOJICTTAHHOM MPAKTUYECKON pPabOTHhI

Berancomin CTYACHT
I[aTa 20 I (T'pynma) ( @amuus, U., O.)

IIpakTnyeckas padora Ne 4
I'paduyecknii cnocod NOCTpoeHUs MJIAHOBOH (POTOTPHAHTYJISIM U

Heab padoThl: 03HAKOMIJICHHE C METOIUKON Ipaduaeckoil PoTOTPHAHTYIISITUH.
Hcxonupie naHHbIE:
1. [1aTh cMexHBIX (poTOCHUMKOB NeNo

2. [Tatp kanek pazmepom 15 X 30 cm

3. Jluct kanbku pazmepom 30 X 75 cm

4. Jluneiika

S. [{upkynb — U3MEPUTEIIH

6. YepTrexHble IPUHAIEKHOCTH

f =100 mm, mey=1/10000, me = 1/1000

3anaHue:

1. Ha ¢orocHumkax BbIOpaTh TpaHCHOpPMALMOHHEIE, pabovne, CBSI3YIONIIE U
OIOpPHBIE TOYKHU.

2. OnpenenuTs MIaHOBOE TONI0KEHUE TPAaHCHOPMAITHOHHBIX TOYCK.

3. Paccuutarh K03 PUIHEHT peyinpOBaHUs

[Topsinok BeIOHEHHS paOOTHI:

[TocTpoenue maaHoBOM (POTOTPUAHTYIISAIUH, TpahUUIECKUM CIIOCOOOM, IIPOU3BOIUTCS B
TaKOH TOCJIEI0BATEIIBHOCTH.

1. Boi6upatot n HakanbiBatoT paboune HEHTPhI Ha KayKJOM U3 CHUMKOB. JlJist 3TOrO
COEIMHAIOT KOOpAWHATHbIE METKH X U Y CHUMKA MPSAMBIMU JIMHUAMU. ToUka mepecedeHus 3Tux
IpsIMBIX OyZIeT TJIaBHOM TOUKOW CHUMKA. Eciu riaBHas TOUKa HE COBIAAAET, C KAKUM JIH00
YEeTKUM KOHTYpOM (JIr00asi XapakTepHasi TOYKa CHUMKA), TO U3 JaHHOW TOUYKH MPOBOJAST

OKPYXHOCTb PaIiyCcoOM sf_o (rne f - pokycHOe paccTossHEE (HOTOKAMEPhI, MM), B TIpeIeiaX dTOH

OKPY’KHOCTH HaKaJIBIBAIOT YETKUI KOHTYP, KOTOPBIM ONIPEAEIIAIOT U HAKAIBIBAKOT HA APYTHUX
cHuUMKax. HakonoTele eHTpsl 0TMEYaroT KBagparoMm. (puc. 1)

@ 5-6 Mm
HaKoJ1

OnopHas Touka Casi3yronas Touka

JIMHUA

00BOIKH
?7-8 um

@ 5-6 Mm

. Pabouwnit nentp TpancopmanroHHas Todka

5-6 Mm

Pucynox 1

1.BbIOuparoT U HaKaIbIBAIOT TPAHC(POPMALIMOHHBIE, CBSI3YIOLIHE U OMOPHBIEC TOUKH.
TpanchopmanioHHBIE TOYKH (B KAYECTBE TOIOOHBIX TOUEK HEOOXOIUMO B3SITh TOUKH
n300paKEHHBIX HA CHUMKaX 00BEKTOB, MMEIOINX YEeTKHUE KOHTYpPHI). VX BEIOUPAIOT B 30HE



MEPEKPHITHS IBYX CMEXKHBIX CHUMKOB, B MpejieNax ux padounx 30H. HakonoTeie TOUKM 00BOASAT
IByMs1 OKpyKHOCTsIMH (puc. 1). TommuHa TuHrE 00BOAKHK A0MKHA OBITH B mipeaenax 0,2-0,3MM.
TpanchopmanmOHHBIC TOYKH IO BO3MOKHOCTH Pa3MeEIIaroT B yriax pabodel IUIONIaIKi CHUMKA.

[Tocne 3TOro BHIOMPAIOT U HAKAJBIBAIOT CBA3YIOIINE TOUKH. CBSA3YIOIINE TOUKH BBIOUPAIOT
B 30HE TPOMHOT'O MEPEKPBITUS TPEX CMEKHBIX CHUMKOB 110 KpasiM 3TOW 30HBL. B kauecTBe 3TUX
TOUYEK HCIIOJIb3YIOT TaKXKe OOBEKTHI C YETKMMH KOHTYypaMu. JlaHHBIE TOUKHU OMO3HAIOT U
HAKaJBIBAIOT HA KAXKJOM CHUMKE. HakosioThle TOUKH 00BOSAT OAHON OKPYKHOCTHIO (pHc. 2). Ha
MEPBOM, BTOPOM U MOCIEAHUX CHUMKAX MAapHIPYTHON ChbEMKH HaXOJIAT U HaKaJIbIBAIOT MO OJIHOM
OTIOPHOM TOYKE (XapakTepHas TOYKa Ha MECTHOCTH — Topa, MOCT, CTOJIO u T.1.). Omno3HaHHbBIE
TOYKH HAKaJIBIBAIOT M 0003HAYAIOT TPEYTOJIbHUKOM pHC. 1.

2. M3roToBistOT KajlbKy HAIPaBJICHUM.

Ha cHuMKu HakIaIbIBalOT KalbKy, IEPEKaIbIBalOT Ha HUX paboune HEeHTPbI, CBA3YIOIINE,
TpaHcGOPMHUPOBAHHBIC U OMOPHBIE TOUKHU. Ha pric. 2 moka3aHbl MOJ0KEHUS YKa3aHHBIX BBIIIIC
TOYEK Ha MATHU KaJbKaxX HAMPaBJICHUH, MOTYYSHHBIX [T KQXKIOTO CHUMKA MapIIpyTHOU
dboToTpuaHryasauuu. 3aTeM U3 pabovero MeHTpa KaKI0ro CHUMKA ITPOBOAST HAIPaBICHUS HA BCE
MepeKoI0ThIe TOUKH (puc.2). TosmuHa TMHUI HapaBJICHUH T0JDKHA ObITh HE Oonee 0,2MMm.

JInanu MMPOBOAAT HCNOCPEACTBCHHO YCPE3 HAKOJIBI 10 Kpasi KaJIbKH.
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Pucynox 2
3.CTposT OJHOMApPUIPYTHYIO LENb (POTOTPUAHTYIISALIUY.



[TocTpoenue 1enu enecoodpa3sHo MPOU3BOIUTH Ha cBeTocToe. [lepen mocrpoenuem
HaxomAT 0aswuc cetu b, T.e. paccrostare mexay pabounmu rieHtpamu | u Il cooTBeTcTBEHHO
NIEPBOI U BTOPOW KOJICH HalpaBiieHU. BenrunHa 6a3uca paccuuThIBaeTCs 1Mo Gpopmyie

Mcy * bey
p=—2
mc

rae b —mpauHa 0a3uca CeTH, MM;

My - MacTad CHUMKa;

mq— TpeOyeMbIid MacITad CeTH;

bcy — nnuna 6a3uca potorpadupoBanus, MM; (orpenensercs 1no Gororpadpuaeckomy
CHHMKY)

Haxopnsr koapdunuent pexyuuposanus cetd (Kp) mo popmyie

Mcy

kp =

mc
rae: Mgy — MacuTad CHUMKA,
m¢ - TpeOyeMblil MaciuTad peaynnpoBaHHUs.
Haxozmsar oxxumaemyro cpeHIOI0 KBaApaTHUECKYIO MOTPEITHOCTD (C.K.I1.) TIOJIOKEHUS

TparncGopmMupoBaHHBIX Todek 1o hopmyne ['.I1. XKykosa

m= 0.35*kp*bcn*p/p*Vn3
rae:  Kp— xoaddunueHt peayuupoBaHus
bcn— BenmmumHa 6a3uca pororpadupoBaHus Ha AAPOCHUMKE, MM
WL - IOTPEIIHOCTh TpadUUIeCcKOro MPOBEACHUS HANPaBICHHH, 5
N — 4ncio 6a3uCcoB B LIENTH
2. p - 206265" CTposT OqHOMAPUIPYTHYIO LIETh (POTOTPUAHTYIISALIUU.

Hanpasnenus Ha paboure LEHTPhl CMEKHBIX HETaTHBOB HA3bIBAIOT HadalbHbIM. Kanbka
HarpaBiIeHus 1-ro HeraTHBa HAKJIAABIBACTCS HAa KAJIbKY2-TO TAKUM 00pa3oM, YTOOBI HAaIlPaBICHHS
I-11 1-ro neratuBa u |-l 2-ro To4HO coBNANN, a pacCTOSHUE MEXYy pabOUYNMU LIEHTPAMHU
PaBHSJIMChH BHIYMCIICHHOMY 3Ha4eHuIo D. 3aremM OepyT KalibKy HalpaBiIeHUN TPEThEr0 CHUMKA,
HaKaJIbIBAIOT HA BTOPYIO TOYHO coBMematoT HarpasiaeHust |1 —I11 u Il — I1. ITpu nanno#
yCTaHOBKe, HE COMBasi OPUEHTHUPOBAHNS, 3-51 KAJIbKa TIepeMeIaeTcs BIOJIb Ha4aIbHOTO
Hanpasienus |l — Il 1o Tex mop, moka Hanpasnenue |1l —a He coBMecTUTCS cO CBSI3YIOLIEH
Touko# a (puc. 3). [Ipu 5TOM B Apyroii CBA3yOIICH TOUYKE D MOXKET BOSHUKHYTh HEBSI3Ka B BU/IC
TPEYroJbHUKA MOrPEIIHOCTH, JOMyCTUMasl BETMUYMHA CTOPOHBI KOTOPOI'O 0JIKHA OBITH HE Oolee
0,6MM. PactipenienieHre HEBS3KH OCYIIECTBIISIOT MIOPOBHY B TOYKAX d M D myTeM TOYHOTO
nepemeneHus 3-i KaJabKy HallpaBJIeHUH BAOJIb HayanbHoro HampasiaeHus |l —I11 1o momenTa
YMEHBIICHHUS 3TUX TPEYTOJILHUKOB B/IBoe. [locie 3TOro KanbKu 3aKperuisitoT TPy3uKaMu, He
Hapylas uX OpUCHTUPOBKU. MI3MepSIOTCS JUIMHBI TPEYTOJIbHUKA MOTPEIIHOCTEN U CPAaBHUBAIOTCS
C JIOTTYCTUMBIMH.

[Tocre aTOro HaKJIAABIBAIOT 4-10 KAJIbKY HAIMIPABJICHUH U TOOMBAIOTCS aHATOTUYHOTO
pe3ysbTarta Ha APYroi mape CBI3yromux Todek C, d (puc. 2), HaKJIaapIBAIOT 5-10 KaJIbKy
HalpaBJIeHUH U TPOU3BOIAT AHATOTMYHBIE ONIEPAIIH.



Pucynok 3

3aTem Ha BCe MATh KaJIeK HAPaBIICHUM HAKJIAIBIBAIOT OJIHY KaJIbKY, pa3Mepbl KOTOPOU
paBHBI JUIMHE U IIUPHUHE MMOJIYYeHHOH 1enu (GoTOTpHAHTy-

nsiuud. Ha 3Ty KallbKy mepeKaiblBalOT TOYKH IepecedeHus HarpaBiIeHUu U3 paboyero
[[EHTpa Ha TpaHC(HOPMHUPOBAHHBIE TOUKH (PHC. 4) U OMIOPHBIE TOYKU

¢ 1-ii u 5-i1 kanek HampaBieHu. B pe3ynbTaTe moaydaroT nojoxxenue 4
TpaHcQOPMAIIMOHHBIX TOYEK (pHUC. 5) U 2 OMOPHBIX B HEKOTOPOM MIPOU3BOILHOM MaciiTade.

Pucynok 4

Ceoonas kanvka

1 3 5 7
Topa
A o o
1 T 1l v V]
2 4 6 8

Pucynox 5

[Tocne Bcex rpaduueckux mocTpoeHui ohopMIISIOT IPOJEIAHHYIO padOTy TOJKHBIM
obpazom. OdopmieHHas paboTa JOKHA COIEPIKATH:

Odopmnenue paboThI:

Odopmnennas paboTa J0KHA COIEPIKATH:

1. [IaTh pOTOCHUMKOB

2. [1aTh Kanex HanpaBIeHUI

3. DOTOTPUAHTYISIIIHOHHYIO POMOMYECKYIO CETh (CBOAHAS KAJIbKA)

4. [TosicHUTENBHYIO 3aITUCKY TIO BHIIMTOJIHEHUIO paboT ¢ yKa3aHHEM TOYEK, B3STHIX B

KadyecTBe pabovMX IIEHTPOB, TPAHC(HOPMAIIMOHHBIX CBSA3YIOIINX, & TAK)KE OCTATOUHOM BEITMUMHBI
TPEYroJibHUKA MOTPEUTHOCTEN.



Brprauciui cryaeHt
Hata 20 1.

(I'pynmna) ( Damuus, 1.,

Ilpaxmuueckas paboma Ne 5

BolunciieHHe MOTPEeNIHOCTH ONpeaeTeHus MJIOIIAH CeYeHNsI BIPAOOTKH U
MOTrPeNIHOCTH oNpeeleHUus1 00beMa BHIPA0OTKHU

Llesb padoThI: 03HAKOMIIEHUE CTYJICHTOB C BEIYMCIICHUSIMH MTOTPEUTHOCTH MIPU
OTIpe/IeNIEHUH CeueHUs BRIPAOOTKU U IIPHU OTpeiesieHnu o0beMa BbIpabOTKHU Mpu (POTOKOHTYPHOU
ChEMKE MOJI36MHON BBIPAOOTKH.

Brruncienye norpenHocTy MIOMa Il ceYeHHs BHIPaOOTKU U MOTPEUTHOCTH OIpeIeTICHHS
o0bvema BeIpaboTKH mpousBectu B Tabmuie Ne 1. Crenarh BHIBOIBI.

mg, = £0.03V — ycnosue, ynoBIeTBOPSIONIEE IPH BHIYUCIEHUU OTPEIIHOCTH 00bEMa,;

ms, = 2.1 % - ycioBwue, yI0BIECTBOPSIOIIEE TP BHIYUCICHUH MTOTPEUTHOCTH ILIOIIA U TPU

Leonse = 10.0 1

Tabauya Nel
[TapameTpsl basuc [Torpem [Torpem
BBIPAOOTKH (hOTOCHEMKH | HOCTh HOCTh
OTIpeIeTICHUsT | OTpEIeTICHUs
o0Bema TUTOIIATN
BBIPaOOTKH, CeYeHUs
May BBIPAOOTKH
Msg
Bapuant Nol
L B, M \ m m
M M M , M av, Y0 , M sy 70
1 2,0
) ,0 0,0
! 1 3,0
0 ,0 5,0
Z 10,0
0 ,0 0,0
g 20,0
0 ,0 0,0
1 30,0
0,0 |00 |00,0
Bapuanm Ne 2
\ \ B, m \ n m
M M M s M av, %0 M s 70
. A 2,0
0 0 5,0
J 1 3,0
0 0 5,0
| | 10,0
0 0 0,0
| | 20,0




0 0 0,0
‘ ‘ 30,0
00 |50 |00
Bapuanm Ne 3
f B, M
M M M M | an % |, M s, Y0
! 2,0
5 0 0,0
3,0
0 0 0,0
! 10,0
0 0 0,0
! 20,0
0 0,0 |00
] 30,0
0,0 0,0 |00
Bapuanm No 4
| B, m
M M M M % |, M s %0
‘ 2,0
5 0 0
! 3,0
0 0 5,0
I 10,0
0 0,0 |00
' 20,0
0 0 0,0
j 30,0
00 [50 |00
Bapuanm Ne 5
L B, M
M M M , M an Y0 |, M sy 70
4 2,0
0 50 |00
1 3,0
0 0 0,0
Z 10,0
0 0,0 |00
8 20,0
0 0 0,0
1 30,0
0,0 |00 |00,0
Bapuanm Ne 6
f B, m
M M M , M a, %0 |, M sy 70
y 2,0
0 5 0,0
y 3,0
0 0 0,0
X 10,0
0 0 0,0
] 20,0




0,0 |00 0,0
] 30,0
0,0 |00 0,0
Bapuanm Ne 7
\ B, M
M M M M an % |, 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 8§
f L B, M
M M M M | an % |, M s %0
] 1 2,0
50 [,0 0,0
y K 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 No 9
\ B, M
M M M s M a, %0 |, M s 70
: 2,0
0 0 50
: 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 an %0 |, M sy 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 | % |, M s Y0
] 1 2,0
k) 0 0,0
] 1 3,0
k) 0 0,0
: 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
9 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 an Y0 |, M sy 70
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 s M a, % |, M s 70
2 2,0
0 0 0,0
3 3,0
0 0 0,0
5 10,
0 0 0,0
7 20,




,0 0 0,0 0
7 30,
0 0 0,0 0
Bapuaum 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 9 00,0
3 10,0
,0 ,0 0,0
5 20,0
,0 0,0 |00
1 30,0
00 |,0 00,0

BriBoasr:
Ha ocHOBaHMM 1TOACYETOB CAENIATH BBIBOJBI U3MEPEHBI JIU TE€OMETPUUYECKHE ITAPAMETPBI
BBIPA0OTKHU C JOMYCTUMOM ONTUMAIbHON IOTPELIHOCTHIO.

Bprauciui cryaeHt
JlaTa 20 p, (Tpymma) ( Davmms, 11,

IIpakTuyeckast padora Ne 6

BblunciieHHe MOTPeIHOCTH onpeaeeHus POTOrpaMMeTPHYEeCKHX KOOPAMHAT TOYEK
KOHTYpa ce4eHHs BbIPA0OTKH.

Leanb padoThl: 03HAKOMIIEHHE CTYJCHTOB C BBIUMCICHUSIMH ITOTPEIIHOCTH NPU
OTIpeIelIeHNH KOOPIMHAT TOYEeK 00beKTa POTOKOHTYPHBIM METOIOM.

[TorpemHocTh onpeaeneHus IoLaan MONepeYHOro CeUeHUs BEIpAaOOTKHU SIBIIIETCS
(byHKLKEH OT MOrPEeIIHOCTH U3MEPEHUS PACCTOSHUS OT LIEHTPa UICTOUYHUKA CBETA /10 TOBEPXHOCTH
BBIPAOOTKH, T.€. OT MIOTPEIIHOCTH ONPEAEIeHUS (POTOrPAMMETPHUYECKHX KOOPAUHAT Xg, Zg.

ITorpemHocTs onpeneneHus KoopAuHaThl Xy BBIYUCIAETCA 0 (popmyIe:

— 1 212 2412 20,2

qub

TJIe IPUBECHHBIC JaHHBIC /ISl BCEX BApUAHTOB OJTHH U TE€ XKe
Mp,_.- OTPEIIHOCTE U3MepeHus bazuca GoToChEMKH, mf;c =15 MMm;

m, — NOTPELIHOCTh U3MepeHus KoopauHatel X, m, = +0,1mwm;

My — MOTPEIIHOCTD OnpeieieHus pokycHoro paccrosuus my = 10,001 mwm;

X — IpeBbIIIEHNE TOYKH KOHTYpa HaJl TOYKOM LIEHTpa UCTOYHMKA cBeTa  X= 5,0MM.
B pesynbrate pacueToB my, HE JOIDKHA MPEBBIIATE  4%.

Bce nannble npuBeneHs! o BapuanTam B Tabnuiie Nel. [lorpemrHocts onpeaenenus
(doTorpaMMeTpUIEeCKUX KOOPJMHAT TOUEK KOHTYPa CeUueHHs! MPOU3BOIUTH B Tabnuie Nel

Tabnuya 1

Beic Koopn baszunc [TorpemHocTs
oTa uHaTa (OTOCHEMKH | OTpeNIesIeHUs]  KOOPAMHATHI
CeUeHUs Xp,M | Be, M Xp B %
BBIPAOOTKHU fi f fi fi

30Mm | 32mMm | 50MM | 58 MM
M N M M

h, m




| | [xo  [xo [xo [xa

Bapuanr 1
5 2.5 2.0
3.0
10.0
20.0
30.0
Bapuanm 2
Il I I
Xb X Xb X
10 2.5 10.0
13.0
5.0
3,8.
0
3.0
Bapuanm 3
Il I I
Xd X Xb Xd
7 4.5 12.2
5.0
4.1
3.0
2.0
Bapuanm 4
I I I
X Xb Xd Xb
15 3.5 2.0
3.0
10.0
20.0
30.0
Bapuanm 5
Il I I
Xd Xd X Xd
3.5 2.0 13.9
10.0
6.0
5.0
4.0
Bapuanm 6
m n
Xd Xd | Xd X
7.5 4.0 2.0
3.0
10.0
20.0
30.0
Bapuanum 7
I I I
Xd Xd Xb Xd
10 5.0 2.0




3.0

6.0

10.0

20.0

Bapuanm 8

Xo

Xo

Xd

Xo

12. 6.0

2.0

3.0

10.0

20.0

30.0

Bapuanm 9

X

Xb

Xb

Xb

15 7.5

5.0

7.0

10.0

15.0

20.0

Xb

Xb

Xd

Xb

Bapuanm 10

X

X

X¢

X

4 2.5

2.0

5.0

11.0

15.0

25.0

Bapuanm 11

Xo

X¢

Xd

X¢

1.0

3.0

7.0

9.0

11.0

Bapuanm 12

X

X

X¢

X

15 5.0

6.0

13.0

15.0

20.0

30.0

Bapuanm 13

Xo

Xo

Xd

Xo

10 7.5

2.0

8.0




12.0

25.0

30.0

Bapuanm 14

Xd Xd Xd Xd

12 5.0 5.0

8.0

10.0

12.0

15.0

Bapuanm 15

Xb Xb X¢ Xb

10 4.5 2.0

3.0

10.0

20.0

30.0

BriBoasr:

Ha ocHoBannu npou3BeI€HHBIX IOJACUYETOB CJIENATh BHIBOJIBI O MPABUIIBHOCTH ONIPEACICHUS
KOOPIHHATBI X¢ U ONPeeIeHUs IOTPEUIHOCTH (POTOrpaMMETPUUYECKUX KOOPIUHAT TOUEK
KOHTYpa B CEYEHUH BBIPAOOTKHU.

Beruucnun cryaeHt
I[aTa 20 I. (I'pyna) ( Pamunus, 1.0.,)

Bonpocwl k 3auemy npakmuyeckux pabom
Paboma Ne 1
Kakyro cheMKy Ha3bIBatOT MJIAHOBOM ?
Kakyto cheMKy Ha3bIBatOT MEPCIEKTUBOM?
UTo BXOIUT B TEXHUUECKOE 3a/IaHKE TIAHOBOH a3p0hOTOCHEMKH?
Ot yero 3aBucuT MacmTad GortorpadupoBanus?
S. Jlnst wero raHupyroT mpoaoiibHbie (P) u monepeunsie (Q) mepekphIThUs MEXKITY
CHUMKaMH CMEKHBIX MapuIpyToB?

NS

Paboma Ne 2

1. Kaxkue criocoOb1 n3rotoBieHus HOTOCXeM MPUMEHSIOTCS B POTOrpaMMeTpun?
2. Yro Takoe poTocxema?

3. C yBenudeHHEM pa3MepoB TEPPUTOPHH, TUIOIIAIb KOTOPOU U3MEPSIIOT TIO

doTocxemam, TOUHOCTh pe3yabTaTa OyaeT Bo3pactaTh. OOBSICHUTE WM OIPOBEPTHETE ITO
YTBEP)KJICHHE.

4, Bynyt nu onMHAKOBBIMU PACX0KICHUS HA KOHTPOIUPYEMBIX TOUKAX MPU
W3TOTOBJICHUH KOHTPOJIS TIPU U3TOTOBICHUHU (POTOCXEMBI C OJHUX U TE€X )K€ CHUMKOB Pa3HBIMU
MeTo1aMHu?

5. [Ipu ormeHKe KauecTBa U3TOTOBJICHUS (DOTOCXEMBI, UTO SIBIISECTCS
MPeIOoYTUTENbHEE AYOJIeT WK BhIpE3 U mouemMy?

Paboma Ne 3

1. Ha xakoM 3Tarie 4eloBeK MOXKET aKTUBHO BJIHMSTH Ha KAYECTBO IMOIy4aeMOT0
U300paskeHMsL.

2. Ot yero 3aBUCHUT GoTOrpaPuIecKoe Ka4ecTBO.



3. Yto Ha3nIBaeTCA HaKHMJAHBIM MOHTAKCM.

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

5. [To kakuM TIOKa3aTeJISIM OIICHUBACTCS KAYEeCTBO MAaTEPHAIIOB a3pO(POTOCHEMKH?

Paboma Ne 4

1.Kakue cymecTByIOT ClIOCOOBI TOCTPOCHHUS TUIAHOBOH (POTOTPUAHTYIISALIUU?
2.Uto siBNIETCS peayKIue CHUMKa ?

3.Kakoii cHuMok HazbIBaeTcst TpAaHCPOPMUPOBAHHBIM?

4.Yto Takoe ogHOMApLIpyTHAs GOTOTPUAHTYIISIIHS?

5.Uto u3 ceOs mpeICTaBiIsIOT TpadudecKue ceTu?

Paboma Ne 5

1. [epeuncaure criocoObl TPOBEPKH MOMEPEYHBIX CEUCHUH BHIPAOOTOK

2. Uro Takoe POTOKOHTYPHBIH METOJ CHEMKH?

3. Yro no3BossieT o0ecreynTh MpUMeHeHHe (POTOKOHTYPHOTO METO/1a ChbEMOK
BbIpaOOTKU?

Paboma Ne 6

1. [lepeuncnure 377€MEHTHI BHYTPEHHETO OPUEHTHPOBAHHS

2. Jiist gero npu ycTaHOBKe (POTOKaAMEPHI €€ ONTUYECKAst OCh YCTaHABIUBACTCSI 110

HOpMaJIU K 00BEKTY ChEMKH U COOJIIOJIAIOTCSl YCIIOBUS BEPTUKAIBHOCTH (DOTOIUICHKHU U
TOPU30HTAILHOCTH ONTUYECKON OCH KaMepbl?

3. Jl1s1 9ero mpou3BOMAT MAacIITaOMPOBAHME CHUMKA Ha BRIOPAHHBIC PACCTOSIHUS
CBEMKU?
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 TONOTPahUIECKUX IJIAHOB CTEPe0(OTOrpaMMETPUIECKUMU
METOJAMH.



