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OLIEHOYHBIE CPEJICTBA JUISI IPOBEJIEHUAS TPOMEKYTOYHOM
ATTECTAIIAM OBYYAIOINMNXCS MO JUCHUTIINHE (MOY.JTIO)

1. O01mue cBeneHus

1. | Kadenpa I'opnoro aena, HayK o 3emie u
IPUPOI000YCTPOHCTBA

2. | HanpaBienue noAroToBKu 05.03.01 T'eosiorus

3. | Hanpasnennocts (mpoduiib) I'eoduznka

4. | IncuumimHa (MOIYJIb) I'eoduznka

5. | ®opma oOyueHHS OYHast

6. | 'om Habopa 2020

2. [lepeyenb KOMIeTeH UM

— CIIOCOOHOCTH OCO3HABATh COIMAIBHYIO 3HAYMMOCTH CBOEH OyayIiel npodeccuu,
BJIaJICHUEM BBICOKOW MOTHBAIlMEH K BBIMOJHEHUIO TpodeccruonanbHon aestrenbHocTr (OIIK-
1);

— CIIOCOOHOCTh HCIIONIb30BaTh B TMPO(ECCHOHANBHON eATeNbHOCTH 0a30BbIe
3HAHMS MaTEMaTUKH B ecTecTBeHHBIX HayK (OI1K-3);

— TOTOBHOCTBIO TPHMEHSATh Ha TpakTHKe O0a30Bble o0OmIenpodeccuoHanbHbIe

3HaAHUA u HaBbIKU IIOJIEBBIX T'€OJIOTHYCCKHUX, reo@mnqemnx, IT'€OXHUMHNUYCCKHUX,
THJIPOT€OJIOTUIECKUX, HE(TEra3oBbIX M JKOJOTO-TEOJIOTHYECKUX paboT TpH  perIeHUur
NPOM3BOJICTBEHHBIX 3aJa4 (B COOTBETCTBUM C HAMPABICHHOCTHIO (IPOQHIEM) MPOrpaMMbI
OakanaBpuarta) (I1IK-4);

— TOTOBHOCTBIO K pabdoTe Ha COBPEMEHHBIX TIOJEBBIX M J1TAOOPAaTOPHBIX

T€0JIOTHYECKHUX, Te€OPH3MUECKUX, T€OXUMHYECKUX IMPHOOpax, yCTAaHOBKax M 00OpYyJOBaHHU
(BCOOTBETCTBHH C HANPABICHHOCTHIO (poduiieM) nporpammsl 6akanaBpuata) (IIK-5).




3. Kputepuu n nmoka3areji OleHMBAHUSI KOMIIETEHIMH HA Pa3JIMYHbIX ITanax ux ()opMupoOBaHUs

Irtan ¢popMupoBaHus

KpﬂTepﬂH U MOKa3aTeJIM OLeHMBAHUSA KOMIeTeHIM

DopMBbI KOHTPOJIS

®opmupyemas
KOMIleTeHIIUH (Pa3aesbl, TeMbl c¢(hopMHPOBAHHOCT
KOMIIeTeHIIUs 3HaThb: YMmerth: Baapern: .
JTHCIHUILITAHBI) H KOMIIeTeHIHIi
Copaepxanue
WCIUIUIMHE Teopu3uky, | OnuchBaTh OCHOBHbBIE
OIIK-1 sictt ¢ ’ [onsiTem reodu3UKH, Kak
Kak Haykd o 3ewse H | reousUyecKue OIS u
OIIK-3 N HayKH 0 ¢usmueckux
Beenenne MPUKIAAHBIX €€ METOMOB | OCHOBAaHHBIE HAa WX HW3yYCHUH
T1IK-4 SBIICHUSAX H TIpolleccax B
H3YYEHUS METOBI " TEXHOJIOTHH
TIK-5 . . o0boouKax 3eMId U ee sape.
MECTOPOXKICHHN pa3BeIOYHON re0(pU3NKH.
MTOJIC3HBIX MCKOIIAEMBIX.
duznyeckue u
IIpakTuueckas
T€O0JIOTHYECKUE  OCHOBBI
[IpencraBnennem 0 pabora
IpaBUPa3BEIIKH, BEIONTHUTE OmHIcaHUE TpeaMeTa
i TPaBUTallMOHHOM TIOJIE, €ro
OIIK-1 nud depeHIranmuo rpaBupa3Belku €€  OCHOBHBIX
. pupoe u CYITHOCTH
OIIK-3 TOPHBIX TopoJ mo | MogupuKaui W PACKPHITh
I'paBupazBenka TpaBUpPa3BEIKH, KaK
T1K-4 IJIOTHOCTU U METOABI €€ | BO3MOKHOCTHU Ppa3InYHBIX
BEIYIETO  Teo(U3HMIECKOTO
T1IK-5 U3MEPEHHUSI. Mertoauky | METOI0B ISt perieHus
MeToaa W3yYCHHS
IpaBUPA3BEIIKU: T'e0JIOTMYECKUX 3a/1ad.
TEOJIOTHYECKUX CTPYKTYP.
Ha3eMHBIE, MOpPCKHE W
10/I3€MHBIE CHEMKH.
OCHOBHBIE ~TOHATHI U
oTpe/ieTICHUS
1pen OOBACHUTP  CXOICTBO |
MarHUTOPa3BEIKH.
pa3nuume TPaBUTAIIOHHOTO W
MeToauKy M TEXHOJOTHIO . | OcHOBHBIMH
OIIK-1 MarHUTOPa3BEeIOYHBIX MarHHTHOTO ToTeH, MOTU(PUKAIASIMA U
OIIK-3 P HEOOXOIUMOCTD [TpakTuaeckas
MarnuTopasBeaka pabor. OcobeHHOCTH BO3MOJKHOCTSIMH Pa3IUYHbBIX
I1K-4 KOMILIEKCUPOBaHUS METOJI0B pabora
aHOMAJIBHOTO MAarHUTHOTO METOJIOB ISl PELICHHS
IK-5 I'PaBUU- U MAarHUTOPa3BEIKU IIPU
oISt HaJd  Pa3HBIMH TEOJIOTHYECKUX 3a/1a4.
NOCTAaHOBKE WM TIPOBEICHUHU
Te0JIOTUIECKUMU u
re0JIOropa3BeI0uHbIX pabdoT.
T'€0IKOJIOTHYECKUMHI
00BEKTAMH.
DnexTpopas3Beaka OIIK-1 OrnpeneneHue, CyIHOCTh | BeimosHNUTS onmcanne npeamera | OCHOBHBIMH [TpakTudeckas
OIIK-3 u KJIaccU(UKaIMs | IEKTpOopa3BelIKH, €€ OCHOBHBIX MOIU(DUKAIISIMA U pabota
I1K-4 METOJI0B MOJM(UKAINH U PaCKPHITh BO3MOXKHOCTSIMU Pa3/IM4HbIX
[K-5 IIEKTPOPA3BEIKH. BO3MO>KHOCTH Pa3IMYHBIX METOJIOB JIJISl PEIICHUS
Merop METOJIOB JJIsI pELICHHS TeOJIOTHYECKUX 33/1a4.
3NEKTPOMArHUTHOTO TCOJIOTHIECKHX 3a/1a4.
npouTupoBaHus u

3oHaUpoBaHud. [Ipumeps




Irtan (popmupoBanns ®opmupyemas Kpurtepun n nokasareju OlleHUBAHHS KOMIIETCHIMMI @DopMbI KOHTPOJIA
KOMIeTeHUHH (pPa3aesibl, TeMbI KOMIIETCHIM S 3HaTh: Ymern: Baaners: copmMupoBaHHOCT
HCTIOJIb30BaHUS
pe3yIbTaToB
AEKTPOPA3BEAKH B
KOMIUIEKCE C JIPYTHMU
METOJaMH TIPU PCUICHUU
TCOJIOTMICCKHX 3a/1a4.
XapaKTepUCTUKY
s BEITONTHUTE OnHcaHue MpeIMeTa
CEHCMOBOITHOBOTO TTOJIS U . .. OCHOBHBIMHU
OIIK-1 N ceiicMopa3BeaKU, €€ OCHOBHBIX
OCHOBHBIX MOAM(UKAITII N Moau(pUKAITUAMEI U
N OIIK-3 N MOTU(HUKAIHN U PaCKPHITh [TpakTuaeckas
5. CeticMopa3Benka. ceficMopa3BeIKH, BO3MOXHOCTSMH Pa3TUIHBIX
T1K-4 BO3MOHOCTH Pa3IAIHBIX pabora
TIPHUHITUITEI TTOJTyYCHUS METOJIOB ISl PEIICHUS
T1IK-5 METOJIOB JI peUIeHUs
BPEMCHHBIX H TITyOMHHBIX TCOJOTHICCKHX 3a/1a4.
M TCOJIOTUICCKUX 3a/1aY.
CEHCMHUYECKHX Pa3pe3oB
OCHOBHBIC MTOHATHS U
oTpeeTeHUs
TEPMOPA3BEIKH.
MeTtoauky U TEXHOJIOTHUIO
OIIK-1 TePMOPa3BEIOTHBIX OnuceIBaTh perHOHANTBHBIE
OIIK-3 paboT. OcobeHHoCTH TEIUIOBBIC IIOTOKH B OKEaHaX, CyIHOCTBIO METOJIOB
6. TepmopaszBenka TectupoBanue
[K-4 CTaIlMOHAPHOTO pudTax, Ha KOHTHHEHTaX U TEPMOPa3BEIKU
IK-5 TEMIECPATYPHOTO OIS HaJl | OOBSICHUTH UX MPHUPOIY.
pa3HBIMU
TEOJIOTHIECKUMHU 1
T'€0IKOJIOTHYECKUMHI
00BEKTAMH.
IIpencrasnenue o
BEIONTHUTE OmmIcaHUE TpeaMeTa .
OCHOBHBIC MTOHATHS H . .. | PaIMOaKTHBHBIX CBOWCTBAX
OIIK-1 N SIIEPHOU reou3MKy, eé
OTIpe/ICTICHUS SICPHOI . MPUPOTHBIX 00BEKTOB U
OIIK-3 OCHOBHBIX  Momudukammid  u IIpakTuueckas
7. SnepHas reoduznka reou3uku. MeToauKy u 000CHOBATh MPUMCHECHUE
I1K-4 PacKpbITh BO3MO>KHOCTH pabora
TEXHOJIOTHIO paboT METOJIOB PaTHOMETPUH U
T1IK-5 Ppa3InYHBIX METOJIOB ISt

SITEPHON TeO(DHU3HUKH.

PECUHICHUA I'COJIOTMYCCKUX 3a/1ay.

SIIEPHOHN TeOU3NKH B
TCOJIOTHU M T€0IKOJIOTHU




Irtan (popmupoBanns ®opmupyemas Kpurtepun n nokasareju OlleHUBAHHS KOMIIETCHIMMI @DopMbI KOHTPOJIA
KOMIeTeHUHH (pPa3aesibl, TeMbI KOMIIETCHIM S 3HaTh: Ymern: Baaners: copmMupoBaHHOCT
OcCHOBHBIMU
OTIK-1 Teousnieckue meront HuTepnpeTupoBath  pe3yibTaThl | MOAU(DHUKANUIMU U
8. I'eodusmueckue OIlIK-3 UCCIICOBAHUS PHpETHP pesy
CKBa)KHHBIX reo()U3NIECKUX | BOBMOKHOCTSIMH Pa3InIHBIX Pedepar
HCCIIENOBAaHUs CKBAXKUH IIK-4 re0JIOropa3BeJOYHbIX .
HCCIICTOBAHHI. METOJIOB JIJIsl PEIICHUS
IIK-5 CKBa)XMH
TEOJOTHICCKUX 3a/1ad.
OOBSCHUTH CXOJICTBO U Pa3JIn4ue
OTIK-1 TPAaBUTALMOHHOTO W MAarHuTHOTO | OCHOBHBIMH
i OCHOBHI oJIe HEO00XOAUMOCTE | MOIOU(PHUKAIUAMH H
9. KomnnexcupoBanue OIIK-3 ’ A pduxan
KOMIUICKCHPOBAHHUS KOMIUIEKCUPOBAHUS METOZOB | BO3MOXXHOCTAMH Pa3TUIHBIX
reoQU3NIECKIUX METOJIOB. T1IK-4
K-5 reo(pU3NIECKUX METOIOB TpaBU- M MarHUTOPAa3BEIKH IPU | METOIOB JUIA PEIICHHUS
MIOCTAaHOBKE W TIPOBEICHUHU | TEOJIOTHUECKHUX 3aiad.
r'e0JIOrOpa3BEIOYHBIX PadoT.
Hagbikamu ipoBeeHUs Pedepar
CyIIHOCTh M OCOOCHHOCTH P . Pep
HAYYHBIX UCCIICIOBAHUMA TectupoBanue
reo()U3NIECKUX METOJIOB
00JTaCTH UCCIICAOBAHUS
OIIK-1 HCCIIEOBAaHUS
[IpuMeHSATH OMyYeHHBIC 3HAHUS | TEO(PHU3UKH C yIETOM
10. Hay4Ho-mpakTrdeckoe OI1K-3 r'e0JIOTOPa3BeI0YHBIX
MIPY PELICHUH MPAKTHYECKIX XapaKTepUCTHK U
TpUMEHEHHE Te0()U3UKH I1K-4 CKB)KHH Ha . N
3amad BO3MOXHOCTEH COBPEMEHHON
TIK-5 He(Tera3oBbIX, pyIHBIX U

YTOJBHBIX
MECTOPOKIACHUAX.

anmaparypbl 1
HH(POPMAIIMOHHBIX
TEXHOJIOTHH.




4. Kputepuu U MIKAJIbI OLlEHUBAHUS

4.1. TectupoBanue

IIponeHT nMpaBUIILHBIX OTBETOB o 60 60-80 81-100

Konuuectso 0aywios 2 3 4

4.2. IIpakTnyeckasi padora

8 0amioB — CTYIEHT pelIn BCe PEKOMEHJIOBaHHbIE 3aJaud, MPABUIBHO H3JIO0XKHI BCE
BapUaHThl MX pEIIEHUs, apryMEHTHPOBAB UX, ¢ 0053aTEIbHON CCHUIKOM Ha COOTBETCTBYIOIIHE
HOPMATHBHI (€CJTH TI0 COAEPIKAHUIO 3TO HEOOXOAMMO).

7 6arIoB — CTYJASHT pell He MeHee 85% peKOMEHJOBaHHBIX 3a/1a4, IPABUIBLHO U3JTO0KUIT
BCE BApUaAHThl PEIICHUS], ApIYMEHTHUPOBAB HX, C 00s3aTENIbHOI CCHUIKOM Ha COOTBETCTBYIOIIHE
HOPMATHUBBI (€CITU 110 COAEPIKAHUIO 3TO HEOOXOAUMO).

6 0aiIoB — CTYJIEHT pelInI He MeHee 65% pexoMeHT0BaHHBIX 3aa4, IPABUILHO H3JI0KHII
BCE BapUaHTHI UX PEIICHUs, APTYMEHTUPOBAB UX, C 005A3aTEIbHON CCHIJIKOM Ha COOTBETCTBYIOIINE
HOPMATHBHI (€CJTH TI0 COAEPIKAHUIO 3TO HEOOXOAMMO).

5 GamnoB — cTyJeHT BbIMOAHMI MeHee 50% 3amaHusi, W/WIM HEBEPHO YKa3all BapHAHTHI

pelIeHus.

4.3. Pe

epar

Baniabl

XapakTepuCcTHKH PACKPBITHS TeMbl CTYAeHTOM

— CTYJIEHT TJTyOOKO U BCECTOPOHHE YCBOMJI IPOOIIEMY;
— YBCPCHHO, JIOTUYHO, ITOCJICIOBATCIILHO U T'PAMOTHO €T0 HU3JIaracT,

—Oonupasichb Ha 3HAHUS OCHOBHOM M JOMNOJIHUTEIBHOM JIUTEPATYPBI, TECHO

IIPUBA3BIBACT YCBOCHHBIC HAaYy4YHBIC ITOJIOKCHU A C np aKTHYECKOU
JACATCIIBHOCTBIO,

— yMeJi0 000CHOBBIBAET U apTYMEHTHUPYET BBIJBUTAEMbIE UM UICH;
— JIeJIaeT BBIBOJBI M 0000IIEHNS;

— cBOOOIHO BJIAJEET MOHATUAMUA

— CTYIEHT TBEPAO YCBOWJI TE€MYy, I'PAMOTHO M IO CYLIECTBY H3JIaracer ee,
ONHPAsCh HA 3HAHUSI OCHOBHOM JIUTEPATYPBI;
— HE JIOITyCKAaeT CyLUIECTBEHHBIX HETOUHOCTEN;

‘—'YBH3BIBaeT YCBOGHHBIG 3HAHUA C HpaKTHHGCKOﬁ ACATCIBbHOCTBIO,
— apryMEHTUPYET Hay4YHBIE [IOJIOKEHHUS,;
— JleJaeT BBIBOIBI M 0000IIEHHUS;

— BJIAJEET CUCTEMON OCHOBHBIX ITOHSITHUU

— TCéMa pacCKpbITa HECAOCTATOYHO YCTKO U IOJHO, TO CCTb CTYACHT OCBOMII

npo0iieMy, MO CYHIECTBY HM3JaraeT €e, OMHUpasich Ha 3HAHHS TOJHKO OCHOBHOM
JIUTEpaTyphl;
— JIOMyCKaeT HECYIICCTBEHHBIE OIIMOKN U HETOUHOCTH;

— HUCHBITBIBACT 3aTPYAHCHHUA B IPAKTUYICCKOM ITPUMCHCHUHN 3HaHHﬁ;
— c1a00 apryMEHTHPYET Hay4HbIC TTOJIOKCHHUS;
— 3aTpyaHseTcs B (OpMYyITHPOBAHUH BHIBOJIOB U 000OIICHMIA;

— YaCTHUYHO BJIaJCEeT CUCTEMOM ITOHIATUN




—

CTYJICHT HE YCBOWJI 3HAUUTEIHHON YaCTH IPOOIIEMBI,

AOITYCKACT CYHMICCTBCHHELIC OI_HI/I6KI/I U HCTOYHOCTH IIPpHU PACCMOTPCHUHU €C
HCIBITBIBACT TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

HE MOXKET apryMEHTHPOBaTh HayYHBIC TIOJIOKCHUS;

He (OpPMYITHUPYET BHIBOJIOB U 000OIIICHHUI;

HEC BJIaACCT MOHATUHHBIM arraparom

3




5. TunoBble KOHTPOJIbHbIE 3aJaHUSA U METOAMYECKHE MATEPHUAJIbI, ONpeaesoniue
npoueaypbl OUEHUWBAHWSI 3HAHWN, YMEHHWiIl, HABBIKOB W (WJH) ONbITA JAeSATEJbHOCTH,

XapaKkTepu3yImux JTamnbl
00pa30oBaTeJILHON NPOrPaMMbl

(popmupoBanus

KOMIIETEHIIMA B  Ipouecce OCBOCHHA

5.1. TunoBoe 3a1aHNe TeCTUPOBAHMS

Bonpoc

OTtBeT

l.Ilpsimass ~ 3amada  TEOPHU3UKHU

COCTOHUT B OIIPCACIICHUN

1 — a”HOManmuii MO W3BECTHOMY PACIOJOXKEHHIO OOBEKTOB,
o0afamux 3alaHHBIMA (PHU3UIECKIMH XapaKTePUCTUKAMHU;

2 — pacroJOXEHHUS BBI3BIBAIOIIMX AHOMAJIUU OOBEKTOB, WX
TEOMETPUUECKHUX M (PU3NIECKUX MTapaMeTPOB;

3 — 1Mo 3aJJaHHOMY TIOJTIO ITAPAMETPOB BO3MYIIAIONIETO TeJa.

2. I'paBupa3Benka OCHOBaHa

1 — Ha HEOJTHOPOJHOCTH TEOJIOTMYECKOM Cpe/Ibl MO MIIOTHOCTH;
2 — Ha (paKTe U3MEHUYNBOCTH MOIIIHOCTH I'€0JIOTHYECKUX CIIOEB;
3 — Ha HEOJHOPOAHOCTH TEOJOTUYECKOM Cpelbl Mo
JIEKTPUYECKOMY CONPOTUBIICHUIO.

3. B93 —-310

1 — Bpemst sKCIUTyaTaly 30H/4;
2 — BepTUKAJILHOE AJICKTPHUECKOE 30HIUPOBAHUE;
3 — BepTUKaJIbHAsg SKBUIOTECHIIMAIbHAS 30HA.

4. AHOMalIbHOE TpPaBUTALUOHHOE
1oJjie 00yCIIOBIICHO:

l- HepaBHOMEpHBIM pacCHpelelIeHUEM IUIOTHOCTU BHYTPH
3emnu;

2 — BBICOTOM PA3JIMYHBIX YYaCTKOB 3€MHON ITOBEPXHOCTH;

3— pacrnpeneneHuemM CyIi U BOAbI Ha TOBEPXHOCTH 3EMIIH;

4— oceBbIM BpalieHueM 3eMIIH.

5. DneMeHTaMu
Mar"oeTui3mMa sIBJIAIOTCA.

3€MHOTI'O

1 — yckopeHue cBOOOJHOrO MaJ€HUs U BTOpbIE MPOU3BOJIHBIC
CHUJIBI TSXKECTH;

2 —HOJIAPU3YEMOCTh W  OTHOCHUTCJIbHas  AUIJICKTPHUYCCKad

MPOHUIIAEMOCTb;
3 — MarHuTHAas aHOMAJIHSL,
4 — FOpI/I3OHTaJ'IBHa$I COCTaBJIAROIIIAA HaHpH)KeHHOCTI/I,

MargiuTHOC CKJIOHCHUEC U MarHUTHOC HAKJIOHCHUC,

6. Kak Ha3pIBaloTCd TOYKH, B
KOTOPBIX  JHUIOJIb nepeceKaeT
3EMHYIO TIOBEPXHOCTbH?

1— [IpuBen€HHBIMU TOYKAMH;
2 — ConpsiKEHHBIMA TOYKAMU;
3 — MarHuTHBIMHU MOJTIOCAMU;
4 — MaruuTHBIM SKBaTOPOM.

7. B rpaBupaszBeake B
U3MEPAIOT

II0JIC

| — MIOTHOCTH TOPHBIX MOPOJI;
2 — YCKOpPEHME CUIIBI TSKECTH;
3 — CUJTy IPUTSIKEHHUSL.

8. B MmaraurtopasBeike UCIOIb3YIOT

1 —3akoH Kynona;
2 —3akoH ['yka;
3 —3akoH HbroToHa.

9. Ceiicmopa3Beika OCHOBaHa

| — Ha HEOTHOPOAHOCTH T€OJOTUYECKOM CPEIbI IO TUIOTHOCTH;
2 — Ha (baKTe HU3MCHYUBOCTH MOIIIHOCTH I'€COJIOTMYCCKUX CJIOCB,
3 — Ha HEOAHOPOJHOCTHU T'E€OJIOTMYECKOW Cpelbl MO YNPYruM
CBOMCTBaM.

10. Bce ropHble TOPOABI TIO
MPOUCXOXKICHUIO TOPA3JIETSAIOTCS
Ha!

| — MarmaTudeckue, ocalogHble 1 MeTaMOP(UIECKHE;
2 — uHTpy3UBHBIE U 3((y3UBHBIE;

3 — MOpCcKHE ¥ KOHTHHEHTAJIBHBIC;

4 — monMMUHEpaJIbHbIe © MOHOMUHEPAJIbHBIE.

Kiarwou k orBeram:1.-1; 2.-1; 3.-2; 4.-1; 5.-4; 6.-3; 7.-2; 8.-1; 9.-3;10.-1




5.2 Tunosoii npuMep NPaKTHYECKOH PadoOThI
IIpakTnyeckas padora Ne 1
Pemenne npsiMmoii u 00OpaTHOM 3a1a4y rpaBMpPa3BeKHU sl IIapa

Teopernyeckas 4acTb

B HekoTophIX cilydasx peajbHbIE I'€OJOTMYECKHE OOBEKTHI MOYKHO allpOKCHMHUPOBATh
TeJaMU TPAaBUIBHOM Te€OMETPUYECKOH (POPMBI, YTO CYIIECTBEHHO OOJIErdaeT HMHTEPIPETALNIO
reo(pU3N4YeCKUX JaHHbIX.

I'eonornueckue ananoru mapa (chepbl): THE31000pa3HbIe PyIHBIE 3AJIEKH, KapCTOBbIE
(bopMBl, CONHBIE KyIOJa, HHTPY3HU.

OcHoBHas 3a7jaya COCTOMT B BBIUMCIIEHUH YCKOPEHHUS CHJIBl TSDKECTH gNO 33aJaHHOMY
pacrpeielIeHUI0 aHOMAJIbHBIX Macc. B 3ToM ciydae mpeanosaraercsi, 4To U3BECTHBI U30bITOUHAS
IUIOTHOCTh, (hopMa U pa3Mepsl Tena, a TpeOyeTcs HATHU pacmpereseHHe 3HAaYCHUH YCKOPEHUS
CHJIBI TSDKECTH Ha JHEBHOM MOBEPXHOCTH, 00YCIIOBIEHHOE 3TUM TEJIOM.

Cunoit Tsokect GHa3bIBAaeTCA CUIIa, C KOTOPOH JIF000E TeNo MPUTATUBACTCS K 3emIie.

Cuna, [neiicTByromias Ha  €IMHMILY  MAacchl,  Ha3bIBACTCSl  HANPSKEHHOCTBIO
IPaBUTALMOHHOTO TOJISI WK YCKOPEHHEM CHIIBbl TsDKeCTH. HanmpskeHHOCTh MOJISECTh BEKTOPHAs

_G_km
BEJIMYMHA, 4 €€ MO : m.r
, yJIb ONPEAEIAETCS B BUIE:
3eMiM; k— rpaBUTAllMOHHASI TOCTOSIHHAS.

I'paBUTaIMOHHON TOCTOSHHOW A Ha3bIBaeTCs CHUJa TMPUTSHKEHUS JBYX MaTepHaJIbHBIX
TOYEK € Maccol B 1T Kaxkagas, HaXONAIIMXCA Ha PacCTOSHMM 1 cM Jpyr OT Jpyra.
['paBuTanronHas mnocrosHuas B cucreme CI'C yuciennopasna 6.67-10° cm’/(r-c?), a B cucreme
CU- 6.67-10"" M*/(xr-c?).

YcKopeHHe CHITbI TSDKECTH HaJl IIapoM MO MPO(UITI0, HAXOSAIMIEMYCsl HAa JHEBHOM MOBEPXHOCTH U
IIPOXOAALIEMY Yepe3 €ro LEHTp, onpenensiercs no popmyie:

g = k 11/{ h

,rne r— paauyc 3emnu; M— macca

.

3
(Jc1 + h?F
rae k= 6.67-10° cM’/(r-¢*) —rpaBUTaMOHHAs OCTOSIHHAS; /fi— TIIyOMHA 10 IeHTpamiapa (CM); x—
paccTostHuE OT Havajga KOOPJAUHAT CUCTEMBI 10 TOUKH HabmoneHus (cM); M — n30bITouHas Macca
3 3
(r), onpenensemast B Bune:M = V- 0 = (3/4): TR0 rpe V= (3/4) TR" — oGbem mapa (cm’);
R—pagmyc mapa (cM); O — H30BITOYHAS IUIOTHOCTH (T/CM).

g, mlan

'y

M36bITOYHAS TUIOTHOCTH — 3TO PA3HOCTh MY TUIOTHOCTBI) MCKOMOTO
00BeKTa M IUIOTHOCTHIO BMEIIAIOMKX 1opoa. EjnHumna n3MepeHus yCKOPEHHS
cwibl TskecTH B cucteMe CI'C Hocur HasBanue 1 an, Ooee MeKiue €IUHHAIIBI —
mIan n mxlan (1 Tan = 10° MTan, 1 Tan = 10° mxTan). 1 Tan — 910 yckopenne,
KOTOpOe pa3BuBaeT Macca B 1 r noj aeicrBuem cuiabl B 1 jguny. 1 lan =
=1 qua/r = 1 em/c’.



3agande 1. Buiunc.1eume yeKOPelns CHILLL THOKeCTH (LIPHAMas 301248} .18
mapa.

[To Hexoaunm Ay R, 4, o, KOTOpLIe, COLLIACLO 33,0a1LI0MY BAPHALITY,
BEIOHpArOTCA W3 TaOMHIE |, HeoOXOMMO paccuMTaTh RHAYSHHA ¢ B TOUKaX
mpodna x: 0w, £5 w1, £10 wm, £20 w1, 240w, £60 wm, £80 w, £100 W, 2200 W,
+400 M, £80{) v, BEIMHCISHHT @ TIPOMIBOIATCA ¢ TOTHOCTEI) 10 COTHIX AoTe
Ml am,

Tab.mna 1

H¢xonanie andnie
k)

Bapuaur | h,y [ Rom | o, 1fem” | Bapuaur [ hyom | Royv | o, 1/em”
1 40 | 30 09 16 50 | 30 09
2 40 | 35 0.7 17 50 | 35 0,7
3 5 44 0.8 18 Hl) 40 0.8
4 45 | 44 0.6 19 35 | 40 0,6
3 45 | 40 0.7 20 55 | 40 0,7
G 55 | 45 07 21 65 | 45 0,7
7 30 | 45 0.6 22 60 | 45 0,6
8 55 | 45 0.6 23 65 | 45 0.8
9 30| 45 .8 24 6 | 45 0,7
10 40 | 35 0.7 25 S0 | 35 0,8
11 35 | 30 0.8 20 45 | 30 0.9
12 45 | 35 {,% 27 55 | 35 .8
13 55 | 44 0.8 28 55 | 44 0.8
14 30 | 44 0.7 29 6l | 40 0.7
15 30 | 40 07 30 60 | 40 0,7

JUis KOHTPOJS XapakTepa BBIYHCICHHH M IIOMCKA OMHOOK BCE PACUYEThI
MIPOBO/IATCA B CHENHANBHBIX TAONHIAX, MOCTPOSHHBIX TakK, YTOOBI B KaXKJIOM
cTo0Ile BBIIOAHSIOCh TOJIBKO OJHO apubMernueckoe jeiicrBue. Huke
MPUBOJUTCS TIPHMEP TAKOW TabIUII I pacyeTa YCKOPSHUS CUITBI TSHKECTH OT
mrapa.

Tabmuma 2
h= R= c= V= M= o oM
M M r/em’ M r k=6,6710" r-c
X, M | xL M | x°+hY,m (X2+h2)3 VS h 1 g, Ml an
R R
0
5
10
800




PaccrrTarioe none g (B Ml 'am) HeoOX0ARMO MROOPA3NTE B JeKapTOROH
CHCIEME KOOPLMUAT B Buiae 1padnka. Buoan ocn abCLuee OTRIAULBAIOICH
JHAUEHHA X B MeTpax, a BjI00k OCH OpJHHAT — 3Ha4YeHmWe ¢ B wlad, llpr
nocrpoeuny  rpaduka  codinogmored  cagaylomue  upasdaa; B 1 mm
BEPIHKQILLIOIO  MAcWTada J0.DKIO  VEIAWMBILed  oxoao 05 % or
MAKCHMAILUOH aMIUINTY ALl ALOMAUHH;, FOPH3OUIAILULE MACLITAD Cugiyer
B3HTL TAKKM, 2100L1 HAK 1011 IPAdhKa B 3011aX MAKCHMAILIBIX 1PadHeirrons 10,15
Haxouiaea B mipefenax 45-70° Ha ator we rpadwik HeoOX0MMO BEIHECTH
pacyeTnl, UPEICTAB.Ie1LIE B 1ad.mue 2.

Jamzanme 2. Peweune oOpatuoi 334041 110 1PABHPA3BEIAKES LI Wapa.

(OOparHag Rajlava  3aKIF0YASTCH B BRIYHCICHWH  TI0 3 JaHHOMY
PACLPEASISLNIO OIS YCKOPELMA CH.ILL TSHKECTH LAPaMETPoB Te.1a (uapa), 1. e.
ero padnMepoB R, V' W ravbunW zaderanns b 1lo aHOMATHH VCKOpPEHWA CHITH
ToKecTn £ layduua sanerauns uenpa wapa kA oMmomer Ourb, Loaydeua ul
BLIPKELMS f = ],31|A'“:5 Lrae xg, adCuKeea LOUYMAKCHMMYMA aloOMaluK g.

Beanumay  m30BITOMHON  MacCel  MOKHOQ  OTIPEIeIWTR MO opwMye:

3
Fa

glﬂﬁ.‘i X}I
M= 2 . 1o M3BecIuOMy  334Al0MY  3UAYELHIO  H30LITOY10H

. 4 1
LLIOTHOCTH & MOIKLO LAHTH Pasdyc wapa R 13 sapameuns: M = —ak7o.
3
Pewenne odparuoi 3auadn 1eodX0AMM0O BLILIOILKTL KAK A48 1008 £,

MOIVUEHHOTO NP pPelieHHH NPAMOH 3aflaud, Tak W jUIA TpeJICTAaBISHHEBIX B
rab.mue 3 uadmogeinx 3uadenni g (3 wlan) B rouxax upoduas: 0w, 110 v,
+20 M, ..., £80 M, ¥ TTOTHOCTH & (TaHHEIE BLIDHPAKTCA COTIACHO 3aMaHHOMY
papuaury). 1o dausy radauum 3 ueofxouuyMo B ACKAPIOBOH CUCIeMe
KOOPAMLAL LOCIPOUTL 1PaduK 10 g, codiogan Bee ueodX01uMule HPABHIA
LOCTPOELHs IPafukos. Pesy.iyraryl Pelieins O0parioi 38,1891 A0 OLl1l
LUPEUCTARIEULI 118 OLL0M HEPTeKe ¢ IpauKamm.

Tabmmma 3

Bapu-| g(0) |g(x10)| g (£20])g (£30)| g (x40) g (£30)| g (60)| g (£70)g (£80)| o,

aHT /oM’
1 0,52 0,49 0,38 0,27 0,19 0,13 0,09 0,06 0,05 0,7
2 0,47 0,45 0,39 0,32 0,25 0,19 0,15 0,11 0,09 0,8
3 0,58 0,55 0,46 0,37 028 0,21 0,15 0,11 0,09 0,7
4 0,81 0,77 0,67 0,55 0,43 0,33 0,25 0,19 0,15 0,7
5 0,57 0,54 0,46 0,36 0,27 0,20 0,15 0,11 0,09 0,8
6 0,61 0,56 0,46 0,35 0,25 0,18 0,13 0,10 0,07 0,8
7 0,50 0,47 0,40 0,32 0,24 0,18 0,13 0,10 0,08 0,7
8 0,67 0,64 0,56 0,46 0,36 0,27 0,21 0,16 0,12 0,8
9 043 0,41 0,35 0,27 0,21 0,15 0,11 0,09 0,06 0,9
10 0,60 0,55 0,43 0,32 021 0,15 0,10 0,07 0,05 0,8
11 0,71 0,67 0,57 0,45 0,34 0,25 0,19 0,14 0,11 0,7




12 [ 053 [ 049 [ 040 | 031 | 022 | 0,16 | 012 | 0,08 | 004 | 07
13 | 0,62 | 0,58 | 047 | 036 | 026 | 0,19 | 0,13 | 0,10 | 0,07 | 0,7
14 | 053 | 049 | 040 | 031 | 022 | 016 | 011 | 0,08 | 0,05 | 0,6
15 | 042 | 032 | 022 | 0,16 | 0,12 | 0,10 | 0,08 | 0,07 | 0,06 | 0,6
16 | 0,61 | 0,58 | 0,49 | 039 | 029 | 022 | 0,16 | 0,12 | 0,09 | 0,6
17 | 053 | 0,49 | 038 | 027 | 0,18 | 0,13 | 0,09 | 0,05 | 0,03 | 07
18 | 048 | 045 | 038 | 032 | 024 | 0,19 | 0,14 | 0,11 | 0,09 | 0,8

2

19 | 0,60 | 0,56 | 046 | 039 | 028 | 022 | 0,15 | 0,10 | 009 | 07

3ananue 3. OOpaboTka pPe3yIabTATOB TPABHUTAITHOHHBIX HaOIIOICHHN
BJ10JIb ITPOQHIIA.

B zaBucumocTn o1 XapakTepa pa3sMEINIEHHS IIYHKTOB HaOIIIO/IeHHH
I'PABUMETPHYECKAE CHEMKH II0JPA3/IeNsIOTCS HA TUIONIQHBIE W MapIIPYyTHEIS
(npodunsHeie). [lnomaHON Ha3bIBaeTCd Takas CheMKa, IIPH KOTOPOH IIYHKTI
HAOMIOCHHST Pa3MEeNIeHsl 10 IUomaan Oolee HIM  MeHee PaBHOMEPHO.
MapumipyTaoi (vum npouibHOM) Ha3bIBACTCH Takasg CheMKa, IPU KOTOPOi
IMYHKTH  HAOIIOJSHWH PACHOIOKEHBl BJONL OTJEIBHBIX MPOPWIeH W
MapIipyToB, He CBSI3aHHBIX MEXK/y co00i. Takas cheMKa jJaeT MpejiCTaBiIeHne o
XapakTepe rPaBUTAIIOHHOTO MO JIUIIL BIOIL TPOGHIIS WIH MAPIIPYTA.

Hcnonb3yemble IPH TPaBAMETPHUYECKOH CHEMKH TDaBUMETPBLI MO3BOJISIIOT
W3MEPSTh JIVIIb OTHOCHTEILHBIC 3HAYSHHS CHIIBI TSHKECTH, TO €CTh IIPHPALISHHS
TPABHTAIIMOHHOTO TIOJISE MEK/y BEIOPAHHOW MapOi IyHKTOB.

[Ipr mob0# TpaBUMETPHUYECKOH CHEMKE CO3/IaeTCsl CeTh HCXO/HBIX
OTIOPHBIX TPABUMETPHUYECKHX NYHKTOB C TOYHO M3BECTHBIMH 3HAUYCHUSIMHU
T'PaBATAIMOHHOTO TIOJSL, KOTOPBIE CIYKaT JUIsl TIPHBSI3KH BCEX HAOJIIOIEHHAN K
e/IMHOMY YPOBHIO U JUIsl YUETA [IONPABKH 34 Jipeid HYIIb-IIYHKTA IPABIMETPA.

JUiss MCKIIOYeHWs BIHMSHHS MEXaHHYEeCKHX VCTPOMCTB TpaBHMETpa Ha
pe3yIbTATE HAOMIO/EHNS HA KX IOM IIYHKTe CHUMAIOT 3 TIOKa3aHUS OTYETHOTO
yCTPOHCTBA IPHOOpa, KOTOPHIE 3AIMCHIBAIOT B KYPHAI HAOII[EHUS, H TyAa Ke
3aHOCAT JIAaHHBIE O HOMEPE ITYHKTa HAOIIO[EHWS, BPeMeHH HaOIIOeHUS H
TeMIepaType BHyTpH IpHoopa.

PanoBas cbeMKa NPOBOAUTCA Yallle BCErO OT OAHOH OIOPHOHM TOYKH M0

JPYTOH.
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M3 1pex 0T4eTOB Ha KaXA0H TOYKE B KOJIOHKE «OTCYET» 110 IIKAJIE
I'PaBUMETPA B HMKHEH CTPOKE 3allMCBIBACTCS CPE/HEE 3HAUYEHUE, KOTOpPOE H
HCIIONB3YeTCs TIPH JlanbHelmeld obpaboTke.

IlepBoHAYaIBHO BBIYMCIAETCS TAK HA3BIBAEMBIA IPHBE/SHHBIA OTCYET,
IIPEJICTABISIONINI cOO0M PasHOCTE MKy CPeHHM NOKa3aHHEeM I'PaBHMETpa B
KaKOH-THOO TOYKe peiica W IIOKa3aHHeM ero Ha OIOPHOM ITYHKTE,
OTKPBIBAIONIEM JIAHHBIN peic. BBIYHCIeHHd BBITONHAIOTCS € TOYHOCTHIO 0
TBICAYHBIX J0ned W 3anuceiBaorca B rpady «lIpuBeaeHHsbIll oTcuer» B
JICTICHUAX.

Cnexyromeil omnepamnyeil sBIAETCS INEPEBO IIPHBEACHHOIO OTCYETa B
JISJIEHUAX B IIPUBE/JCHHBIA OTCYET B MHIUIMTANAX IIYTEM IIEPEMHOKEHHA
IIEPBOI'O HA IIEHY JENIEHHs IpaBuMeTpa. Pe3yiapTaT BBIYUCIAETCS ¢ TOUYHOCTBIO
JIO COTBIX JIOJIEH MIJIJIMTAJIA W 3a1IMCBIBAETCS B O4EPE/HYIO Ipady.

Benmumna cMmemieHWs HYIB-IYHKTA B pelice Omnpeaensercd 1O
COIIOCTABJICHHIO pPAa3HOCTH 3HAYEHUH CHIBI TOKSCTH MEKAY ONOPHBIMH
IIYHKTaMH, [TONYUeHHOH 10 HaONIOJAeHHAM, H Pa3sHOCTBIO TBEPJABIX 3HAUSHHH
CUIBl TSDKECTH Ha 3THX Ke IIyHKTax. [lonpaBky 3a HYNB-IIYHKT B PAAOBBIE
HaOMIO/IEHNsT BBOJAT IPONOPIIHOHAIFHO BPEMEHH, IPOUISAIMIEMY ¢ MOMEHTa
BBITIOJIHEHUS HAGIIOIHHS Ha HAYAJILHOM OIIOPHOM IYHKTE JI0 HAOIIIOJISHHS Ha
JAHHOM PAJA0BOM IYHKTE B IPEAUOIOKEHHH, YTO HYJB-IIYHKT H3MEHAETCA
JIMHEeHMHO, T. €.;

A _ (Agnaﬁﬂ _Agon).(ti _tl)
gﬂ.n - (tz . Il) ]

rae Ag,., — IIOIIPaBKa 3a HyIb-IIYHKT I'paBUMETPa; Agy.s. — BEIWYHHA Pa3HOCTH
3HAYEHUH CWIBl TDKECTH MEXIy OINOPHBIMH IIYHKTAMH II0 HaONIOMeHHAM,
Ag,n — TBEp/lO€ 3HAYEHHE CHIBI TSHKECTH MEKJLy OINOPHBIMH ITYHKTaMW; f; —
BpeMsl Havaja peica; 7, — BpeMs OKOHUYAHUS peiica; #; — BpeMs HabmrojieHns Ha
PATOBOM TOUKE C 1-M HOMEPOM.

llompaBky 3a cMemeHus HyAL-TIYHKTa Ha PAJOBOM ITYHKTE MOMKHO
OIIPeIeNATh TakKe rpadpudecknM crnocobom. st 3Toro B AeKapToBOH cHcTeMe
KOOpAWHAT 1o ocH abcmucc B ya00HOM MacmrTabe OTKIAIBIBAeTCS BpeMsd
HaOMIOJeHNA HA OIOPHBIX TOYKAX, a IO OCH OpAWHAT — IIOIpaBKa 3a apeid
Hyab-1IyHKTa (B Ml'an) Ha OII 1 paroe 0, a Ha OII 2 paBHO® AgZu, — AgZon.
[omydennsie TOYKH coeauHAroTes mnpsmoil aunmein. C artoro rpadmka s
PAZIOBBIX TIYHKTOB CHAMAETCS 3HAYEHHE TTONPABKH 32 CMENICHHUE HYIb-ITYHKTA B
COOTBETCTBHH CO BpEMEHEM HabIIO/IeHus,

PesynwTar BeIUMCIeHHs NoNpaBKH Agy, 3aHocHTCH B rpady «llompaska 3a
Jpei HyNp-IyHKTa». 3aTeM IPOHM3BOJUTCA BBIYHCICHHE BENHYHHBI A,y
(nctipaBneHHOE 3a Apeid HyIb-IYHKTa NpPUPAIIEHHE CHIbl Tsokectu). OHO
MOJIy9aeTcad IIyTeM BBIYHTAHAA TIONPaBKA 3a Jperd HyJb-IyHKTa W3
MIPHUBEACHHOI0 OTCUETa B MUJIJTHT aJlax.
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3AK0YHTEULLIANA OLEPALKA  BLYHC.IeLHE 1A0. 10 4&UILIX 3UAYEIHHA CH 1L
THIKECTH  Eoradie ocyluectsusercs upubas.ienueym Afun, K abcouuoriomy
IHAYSHHAR) CHIBI TAMESCTH Ha HATaILHOH OMOpHOH TOWk:, B peayinTaTe HTOH
OLIEPALIMHM BO BCEX PHIOBLIX TOYKAX PeHea O¥AYT BLIMHC.IEULI 1ADIIOASLILILIE
AfCOMOTHBIE 3HATEHWA CHITKI TSRECTH, ABNARIIHSCH HEXO/THBIMH JTAHHBIMH [T
OLIPEASISLEA ALOMAILLBLIX 3UAYSHHE CH. 1Ll THHKESCTH.

Hpunep obpoabomcy pHOvgoso Pelicd PAsSHMEMPHNECKONT CHEMKY MEHLY
ouopunmy rodkamy OIT 1 n OIT 2 ¢ gor o = 2,70 ml'an, gon 2 = 3.4 vl'an, nena
Aeaeims rpasumerpa C =535 ml o/ aen.

Tatmma 4

ITomep Bpemn Oreuer IIpnsengu. | IIpueeaen. | Iloupaeka | AEam| Zasn
TOYRH | 1TatImome-|  mo MR OTYEl B OTveT, 3d Apeiid Mlat | wlat
BCE] TPaRHMOETPA|  ACTCIHgX Ml'aT T Th-
T FTCTISTTHAX TYTIeTA,
nlan

ot | 10™ [4,235

ITK 1 4,230

4,225

4,230 0 0 Q0 0 12,70

OK2| 10" [433

4,340

4,350

p
Lad
LA

4.34() 0,114 1,61 —),04 1,65

K3 10" 4,550

4,560

4,570

4,560 0,330 1,83 0,07 [1.90 [ 4.60

K 4| 107 [4,015

4,020

4,025

4,024 —,210 1,17 0,09 | -1,08] 1,62

lnKs| 10" S

3,
3,840

3,870

3.850 0,380 2,11 0,11 2,00 ] 0,70

oz | 1™ 4335

K & 4,330

4325

4,33 0,100 0,56 0,14 0,70 13,40

HabTweHHoe sHaTeH e CHITRT TARECTH TPECTaBIAeT cobOi CVMMapHEIH
rpauraudollblil sfpdert neckouukux garopos. Qs ueuei 180.10IMYecKon
pazRefIkH HaWDOIBITHH WHTEpPEC TIPEICTABNACT MPHTHKSHNES, COR/IaBAEMOR
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IUIOTHOCTHBIMU  HEO/IHOPO/IHOCTSAMH  KOPbl M BEPXHEH MaHTHM, KOTOPOE
HA3LIBASTCS AHOMATHSIMH CHIIBI TSKECTH.

[Ipr BBIMHCIEHMH aHOMAIWil B HaOMIONEHHOE 3HAUYCHHE CHIIBI THKECTH
BBOJATCA monpaBkn (peaykumm). Dopmyna Aas BBIUYACICHHA AHOMAaJbHBIX
3HAYECHHH CHIIBI TSDKECTH UMEeT BHI

2.5 = Guaen — 2o+ (0,3086 — 0,04195 Hh + Asg.
Cnaraemoe (0,3086 — 0,0419c)h nassiBaercs monpaBkoi, WK peaykinei byre
Ag®. Ecim mecrrocTb GoJiee MM MeHee POBHAS, TO BEIHYMHA Ayg Mana u ero
MOJKHO TIIpeHeOpedb. Eciam cheMKka IPOBOANTCA HA Yy9acTKe HeOOMBINX
pasMepoB (100-200 M B momepeyHHKe), TO H3MEHEHHAMH g, TAKKe MOXKHO
npenebpeusr (oHm cocraar He Oomee 0,10 mIn). Torma anomamus byre
OTIPEJIENACTCA B BHJIE: 4" = Zuasn + (0,3086 — 0,04190)h.

Brruncnenns gaE BBITIOJIHSIOTCS B CIIEIMAIBHON BeIOMOCTH (Tabimia S).

Ipunvep svuucienus anovanuii Byze (g,”). 1L10THOCTE TPOMEKYTOUHOTO
cnos mpuMeM pammoit 2,00 r/cm’. ITompaBkaMH 3a HOpPMadbHOE TIONE H 32
penbed mpeHedperaem.

Tabnuia 5

Ne | Beicora Han Habmrogennoe IlonpaBka Anomanus byre
IIK | ypoBHEM MODSi | 3HAYEHUE CHIIBI Byre (Ag), (2.7,
(h), m TAKECTH (Zpacn)» Ml an Ml an

Ml an

1 100 2,70 22,48 25,18
2 104 3,35 23,38 26,73
3 106 4,60 23,83 28,43
4 108 1,62 24,28 25,90
5 95 0,70 21,36 22,06
6 90 3,40 20,23 23,63

['paduueckoe wu3obpaxkeHne pe3ylbTATOB TPABHMETPHUYSCKON ChEeMKH
COCTOHT B MOCTPOEHUH IpaHUKOB N3MEHEHHNA aHOMaNHH byre Baons mpoduns.
[To ocu abcimcc OTKIAABIBAIOTCA PACCTOAHHSA TOYEK OT INPHHATOTO Hadala
1poduIsA ¥ NOAINACHBAIOTCA HOMEpPA TOUYEK Ha COOTBETCTBYIOIINX PACCTOSHUAX,
a 110 OCH OP/IMHAT OTKIA/BIBAIOTCS SHAYCHHS g, B BRIOPAHHOM MacIiTabe.

Hexoonvie Oannvle 0151 8bINOAHEHUS 3a0aHUs 3.

Brimonnuts 00paboTKy pg0BOro peca npH rpaBIMeTPHYIECKON CheMKe 110
IIPHBE/IEHHBIM HIKE JIAHHBIM ¥ [TIOCTPOHTH TpaduK g, .

Habnionenns BLIIONHEHH B 15 IyHKTaxX psyIoBOH CeTH MENK/Y OIOPHBIMHE
toukamu OII 1 u OII 2, paccrosHne Mexay TOUKaMH panoBoil cetu 20 M.
Hauano chemkn B 12%, oxonuanme B 147, BpEMSI MEKIy HAOJIOICHHSIMH B
cocenunx nyHkrax 10 mun. [Ipm 3T0M B KaskJ0M TOYKE IIOJIYYECHBI CIEAYIOIINE
3HAYEHUS 0TYETOB I10 LIKAJIe IPaBUMETpa:
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MK1 4378 TIK2 4,489 TIK3 4578 TIK4 4590 TIKS 4,613

OI1 4,368 4,482 4,570 4,599 4,619
4,384 4,474 4,568 4,595 4,610
K6 4,778 TIK7 4789 TIKS 4,878 TIK9 4990 IIK10 4913
4,768 4,782 4,870 4,992 4,919
47782 4,778 4,867 4,996 4911

K11 4,878 TIK12 4,789 TIK13 4,678 TIK14 4,580 ITK15 4,414
4,866 4,786 4,671 4588 OI2 4,419

4,884 4,774 4,668 4,585 4,410
BricoTa TyHKTOB Ha/[ YPOBHEM MOpS (N — HOMEp BapraHTa):

ITK 1 2 3 4 5 6 7 8 9
hv | nt+50 | n+52 | n+58 | n+60 | nt6l | nt+t65 | nt68 | nt66 | ntod
ITK 10 11 12 13 14 15
hM | n+60 | n+t58 | n+56 | n+53 | n+50 | n+45

3HAUeHHS ¢ B TOYKAaX OIOPHOH CeTH, IgHY JIeNeHHSA T'paBHMeTpa, IIOTHOCTh
IPOMEKYTOYHOI'O CII0S B3SITh M3 TAOIHIIBI 6 110 BApHUAHTY.

Tabawnma 6
Bapw- | gom, | gome, C, G, ; Bapu- | gomi, | Zomz, | € G, X
AHT | yran o Ml an/ | r/cm AHT | yran | sran | M@V | I/CM
ACI Jen

452 | 556 | 560 | 2,00 | 16 | 5,10 |4,12] 5,56 | 2,15
480 | 420 | 5,62 | 2,01 | 17 | 4,70 3,90 557 | 2,16
490 | 580 | 5,63 | 2.02 | 18 | 430 | 3,50 | 5,56 | 2,17
500 | 6,02 | 566 | 2,03 | 19 | 4,11 | 5,18 | 554 | 2,18
515 | 6,00 | 5,70 | 2,04 | 20 | 3,99 | 467 553 | 2,19
500 | 4,02 | 546 | 2,05 | 21 | 5,52 ]6,56| 550 | 2,20
460 | 3.80 | 547 | 2,06 | 22 | 580520/ 5,52 | 2,21
420 | 3,40 | 546 | 2,07 | 23 | 590580 5,53 | 2,22
401 | 5,08 | 5,44 | 2,08 | 24 | 6,00 ]|7.02] 5,56 | 2,23
3,80 | 457 | 543 | 2,09 | 25 | 5,15 |7,00] 5,60 | 2,24
462 | 5.66 | 567 | 2,10 | 26 | 6,00]5,02] 5,56 | 2,25
470 | 430 | 572 | 2,01 | 27 |5.60 |4,80] 5,57 | 2,26
480 | 590 | 5,73 | 2.2 | 28 |5.20 |4,40] 5,56 | 2,27
510 | 6,12 | 5,76 | 2,13 | 29 | 5,01 | 6,08 | 554 | 2,28
525 | 6,10 | 560 | 2,14 | 30 | 4.89 | 5,57 | 5.53 | 2,29

[Ea [y e
U]_hwm,_‘owoo\-]@(h-bwl\)b—‘
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1.

IIpuMepHbIe TeMbl pedepaToB
[IpouncxoxaeHue miaHneTbl 3eMJis.
MarauTHO€E 1oJIe 3€MJIH.

Murpanus MarHUTHBIX TOJIFOCOB 3€MJIN.
[TareomarueTusm.

Bo3zaeiictBue reodusnuecknx mosei Ha Guocdepy.
[IpenBecTHUKY 3eMIIETPSICCHUM.

MarunutHsie OypH.

[TyTemecTBue Briayos 3emiu.

CelicMMYHOCTD 3eMIIH.

HK-cbemka 3eMHOM TOBEPXHOCTH.

Kaporax.

TexHnorenHoe gu3uveckoe 3arpsi3HEHUE.
JKussbie reodpuznueckue npuOOpHI.
MarHuTHbIE CBOMCTBA TOPHBIX IIOPOJ.
ABpOMAarHUTHBIE U THIPOMArHUTHBIE CHEMKH.

Bomnpocel Kk 3xk3aMeny
Metoab! pyHAaMEHTATBLHON U MPUKJIAAHON reou3nku. XapakTepucTHKa pU3HUECKUX

noyiei 3eMiu U GU3UIECKUX CBOMCTB TOPHBIX TTOPOJT

2.
3.

[TapameTtps! pusznyeckux noneid. duznyeckre CBOWCTBA TOPHBIX MOPOJT
OcoOeHHOCTH TEXHOJOTUU reodu3udeckux padbor. OOpaboTka W HHTEpIpETAIUs

reo()U3NUeCKUX JTaHHBIX

4.

Nudopmanmonnas mozaenp B reodpusuke. Knaccudukanmu reopuznueckux MeTOHO0B

HUCCICIOBAaHUS 3eMHOM KOPBI U UX KOMIIJICKCUPOBAHUC

5. Knaccudukanum reoduznueckux MeronoB. KomrmiekcupoBanue Treopu3nuecKux
METO/IOB

6. OcHOBBI TeOpUU TpaBupa3zBeaku. HopmanbHOE rpaBUTALIMOHHOE TI0JIE 3€MIIH.

7. AHOMaIMu M peyKUUU CUIIBI TSKECTU. [ITOTHOCTD TOPHBIX MOPOJT

8. Anmaparypa mis rpaBupasBeku. [[pUHIUITBI U3MEPEHUS CUITBI TSHKECTH.

9. MasTHUKOBBIE TPUOOPHI. [ paBUMETPHI.

10. Meroauka rpaBupa3Beaku. MHTepnperanns rpaBUTaAllMOHHBIX aHOMAJIHMA.

11. IIpsimbie u oOpaTHBIE 3a7a4u TpaBUpa3Beku. [ eonorndeckas HHTEPIPETAIUs JAHHBIX
IpaBUPa3BEIKU.

12. OcHOBBl TEOPUM TE€OMArHUTHOTO TOJE W  MAarHUTOPa3BEIKH.  DJIEMEHTHI

r€OMardiuTHOI'O IOJIA U €ro MPOUCXOXKICHHUC.

13. HopmanpHOE 1 aHOMaJIbHOE MarHUTHOE 10J1€. Bapuanuym MarHuTHOTroO MoJIs.

14. MaruuTtHble CBOMCTBA FOPHBIX MOpoA. Amaparypa Jjisi MarHUTOPa3BEIKH.

15. [lpuHimns! U3MEpEHU FEOMarHUTHOTO OIS,

16. Meroauka MarHUTOpa3BEIKH.

17. UHrepnperanys MarHUTHBIX aHOMAJIH.

18. Ilpsimbie u 0OpaTHBIE 33/1a4M MAarHUTOPA3BEIKH.

19. OcHoBHBIC BBIBOJABI M3 aHaNW3a pPELIICHWA TMpsAMBIX M OOpaTHBIX  3aaay
MarHuTOPa3BEIKH.

20. I'eosornyeckoe UCTOJIKOBAHUE PE3YJIbTATOB MarHUTOPA3BEIKH.

21. dusuko-MaTeMaTUYECKHE U TE€OJOTHMYECKHE OCHOBBI AJIEKTpOpa3BeAkH. [IpuHUHIBI

peLIeHUs IPSMBIX 3a/1a4 JIEKTPOPa3BEIKU.

22,

DNeKTpOMarHuTHhIE TIOJI, MCIOJb3yeMble B 3JEKTpopa3Beike. EcrecTBeHHBIE

NEPCMCHHBIC SJICKTPOMATrHUTHBIC ITOJIA.

23.
24.
25.

HckyccTBeHHBIE TOCTOSHHBIE AIEKTPUYECKUE TOJIS.
HckyccTBeHHBIE TIEPEMEHHbBIE TAPMOHUYECKHE 3JIEKTPOMArHUTHBIE MOJS.
HckyccTBeHHBIE UMITYJIBCHBIE (HEYCTaHOBHUBIIHUECS) JIEKTPOMATHUTHBIE TOJIS.
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26. PannoBosiHOBBIE 1o IMITyJIbCHBIE paiOJIOKALlMOHHbIE TTOJIS.

27. 1Ipe303JeKTpUYECKUE TTOJIS.

28. DneKTpoMarHWTHbIE  CBOWMCTBA TOPHBIX HOpPOJA.  YAEIBHOE  BJIEKTPUUECKOE
CONPOTHUBJIEHUE TOPHBIX MTOPOJ.

29. DneKTpoXMMHUYECKask aKTUBHOCTD U MOJIAPU3YEMOCTh. JIM3eKTpruuecKas 1 MarHuTHas
MIPOHUIIAEMOCTH.

30. Ammaparypa u oOopyaoBaHue Ui SJeKTpopa3Benku.O0mas XapaKTepUCTHKA
MIPUMEHSAEMBIX B JJIEKTPOPA3BEIKE TEXHUUECKUX CPEJCTB.

31. Merozp! IIEKTPOpPa3BENKH.

32. CymHOCTh U METOJIMKA DJICKTPOMArHUTHBIX MpoduInpoBaHuii. MeTo1 ecTeCTBEHHOTO
ANEKTPUYECKOTO TOJIS.

33. DnexTponpopuIMpoOBaHUE METOIOM COITPOTHBIICHHIA.

34. IlonzeMHbIE METOABI JIEKTPOPA3BEIKH. I €02IIEKTPOXUMUYECKUE METOBI.

35. Meron 3apsuxenHoro Tena (M3T) unu 3apsga (M3).

36. MnuTeprperanys JaHHBIX 3JEKTPOPA3BEIKU U peLIacMble 3aJauH.

37. Unrteprnperanus u 006JaCcTH MPUMEHEHUS MTOA3EMHBIX METOJIOB JIEKTPOPA3BEIKH.

38. O6mue cBegenust o ceidicmopasBenke. DU3HUECKHE U TEOJOTHYECKHE OCHOBBI
celCMOpa3BEeIKU.

39. Ympyrue BoaHBI B 0€3rpaHUYHBIX CpeiaX. YIPYrue BOJIHbI B CJIOUCTHIX Cpeax.

40. OcobeHHOCTH pacIpoCTpaHEHUs CEHCMHMUYECKUX BOJH B pealibHBIX cpenax. CkopocTu
CEMCMHUYECKHUX BOJIH.

41. Tunsl cKOpOCTEHN B CIOUCTHIX cpenax. TUITbl CEHCMUYECKUX TPAaHMII.

42. CelicmopasBenouHas annaparypa. Mcrounuku ynpyrux BosH. ITpueMHuku ynpyrux
BOJIH.

43. Merton oTpakeHHBIX BOJIH. [IpsiMble KMHEMAaTHYEeCKHE 3aJa4d METO/Ja OTPaKECHHBIX
BOJIH Tipu 0011eM myHKTe Bo30yxaeHus (OI1B).

44. Cucrembl HaOIIOEHUI B METO/IE OTPAKEHHBIX BOJIH.

45. Meron npeaoMIICHHBIX (TOJIOBHBIX) BOJIH.

46. OOpaboTKa M HHTEPIPETAIMS JaHHBIX CEHCMOPa3BEaKH.

47. WuTepnpeTalluOHHBIE MOJIENIA B CECMOpPa3BEIKE.

48. OOpaboTKa 1 UHTEpIpPETALMs JaHHBIX METO/1a OTPAKECHHBIX BOJIH.

49. MuTepnperauus JaHHBIX METOAA PEIOMIICHHBIX BOJIH.

50. IIpumeHeHue celicMOpa3BeKHU AJIsl PELLIEHUS PA3JINYHBIX I€0JIOTHYECKUX 3a/1ad.

51. Ceiicmopa3sBeka Mpy MOUCKax yriieBOIOPOIOB.

52. Ceiicmopa3Beaka TpU pELICHUHM pPYIHBIX 3a4ad. [yOuHHBIE —ceificMuYeckue
HCCIEA0BaHUS.

53. ®u3NKo-reoJOrn4ecKue OCHOBBI TepMopa3BeAku. TemnoBoe mnose 3eMiId U €ro
IapameTpsbl.

54. PervoHa/IbHBIN U JIOKAJbHBIA TEIJIOBBIE NTOTOKU B 36éMHOM Kope. IIpuHumne! Teopun
TEPMOPA3BEIKH.

55. Tenmnossle U ONTHYECKUE CBOMCTBA T'OPHBIX MOPOA. MeTOIBI TEPMOPA3BEAKY.

56. Amnmapatypa 11 TEOTEPMUYECKUX UCCiIenoBaHni. PagnoTernioBeie U HHPpaKpacHbIC
CHEMKH.

57. PeruoHaibHBIE reOTEPMUYECKUE HUCCIIEIOBaHUS. [TouckoBo-pa3Be0UHbBIC
reoTepmuueckue padboTsl. [IpuMeHneHre TepMopa3BeIK sl U3YUEHUS T€0JIOTHUECKOM CPeIbl.

58. ®u3nKo-XMMHUYECKHE ¢ TEOJIOTHYECKHE OCHOBBI sfiepHOM reodusuku. Oomme
CBEICHHUS O PaJOaKTUBHOCTH.

59. BzauMojelcTBUE  paMOAKTUBHBIX  HM3JIYYEHHM €  OKpyXKarolelw  cpenoil.
PannoakTUBHOCTE TOPHBIX IOPOA U PYA.

60. Metoapl ompenesieHUs U COAEpKaHUE PATMOAKTUBHBIX HJIEMEHTOB B 3€MHOM KOpE.
PannoakTuBHOCTE MUHEPAIIOB.
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61. PagnoakTUBHOCTH TOPHBIX MOPOJ, PYJ, BOJ U ra3oB. SaepHo-pu3nUecKkue CBOICTBA
TOPHBIX MTOPOJ U PYA.

62. OOmas xapakTepucTuKa SAepHO-(PU3NIECKUX CBOMCTB TOPHBIX OPO U PYI.

63. AmnmapaTypa ¥ METOMbI, TPUMEHSEMBIE B SITICPHOU reOPU3HKE.

64. Papnomerpuueckue MeTobl pa3Beaku. OCHOBHBIE MOHATUS PAJUOMETPHH.

65. Omnpenenenne abCOMIOTHOTO BO3pacTa MOpo.

66. Ceenenus usz ucropuu ['MC. Kepn u I'IC.

67. XapakTepucThKa CKBOXHMHBI Kak 00bekTa mccienoBanus. Kimaccudukanus MeTonos,
pemaeMsble 3a1auu U cxema ycrtaHoBku ['MC.

68. MeToapbl AIEKTPOMETPHH.

69. Metoap! paIuOMETPUHN CKBaXKHH.

70. CeiicmoakycTuueckue MeToabl. OOmas XapakTepuCTHKa CEMCMOAKyCTHYECKUX
METOJI0B.

71. TepMmuyeckre 1 MarHUTHBIE METOIBI.

72. UccrnenoBanue CKBaKUH B Ipoliecce OypeHusl.

73. Nuxmuaometpusi. KapepHoMeTpus U mpodriieMeTpus.

74. Tlonsatue o reousnaeckoM KomIuiekce. OU3NKO-TEONIOTHIECKast MOICTb.

75. Onpenenenne ¢uznko-reosornaeckoit moaenu. ®opmuposanue u Tumnsl GI'M.

76. YcnoBus 3¢)(peKTUBHOTO MpUMEHEHHs re0(hU3NIECKUX METOJIOB.

77. KomruiekcHasi wHTeprnperanuss reopu3nuecKuX TaHHBIX. BwiOop reodusnueckoro
KOMILIEKCA.

78. Bunapl koMIieKCHpoBaHUs Te0(U3NIECKUX METOIOB.

79. MeTtopl IITyOHMHHOM re0()U3HKH.

80. Hedrerazopas reopusuka. Pynnas reodusuka. Hepyanas u yronpHas reodusuka.

81. Unxenepnas reodpusuka. I'eopusnueckue MeETOIbI HCCIEAOBAHUS TE€OJOTHYECKOM
Cpelbl.

82. T'unporeosiornveckas ¥ MOYBEHHO-MEJINOPATHBHAS TeO(pU3UKA.

83. NmxenepHo-reosiornveckast u TopHasi reousuka.

84. Mep3noTHO-TIIALMOIOTHYECKas Teo(u3HKa.

85. Texnuueckas u apxeosjorudyeckas reopusuka.

86. Dxonoruueckas ¥ MEAMLIMHCKAs reodusuka.

87. Dxosoro-reopuznueckrue  MCCIECIOBAaHWS W MOHUTOPUHI  T'€OJMHAMHYECKHUX
IIPUPOJIHBIX U TEXHOTEHHBIX IIPOLECCOB.
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TEXHOJIOTUYECKASA KAPTA JUCHUIIJIMHBI

OCHOBHASA OBPA3OBATEJIBHASA ITPOTPAMMA
05.03.01 I'eosrorus
HaNpaBJeHHOCTh (mpo¢puib) I'eopusznka

(xox, HanpaBJIeHHUE, TPOYUIIb)

TEXHOJIOI'MYECKASA KAPTA

HIudp mucrmmmmne mo PYIT | b1.B.06

Jucunnniaa | I'eopusuka
Kypc |1 |cemectp |2
Kadenpa | rophoro aeaa, Hayk o 3emiie H npupo0oGycTpoiicTBa
Bekerosa Ejiena bopucosHa, KaH/I.TeXH.HAYK, J1OLEHT
®.1.0. npenogasaTtens, 3BaHUE, JOHKHOCTD KadeaApbI TOPHOTO AeJa, Hayk 0 3eMile H
npupoacodycTpoiicTBa
D611, TpymoeMkocTh, yac/3ET | 144/4 | Kom-Bo cemecTpoB | 1 | dopma KOHTPOJIS IK3aMeH
MKooume o, B0/30  MP/CMogureccow.  B0/30 MBosumen cow. | /- | CPC agmron.cen 48/48

Komnerenuun odyuyawmerocsi, fopMupyembie B pe3yJbTaTe 0CBOCHUSI TUCHUILIMHBI:
—  CIOCOOHOCTB OCO3HABaTh COLMANIBHYIO 3HAUMMOCTb CBO€H Oynyiued mpodeccuu, BIaJeHHEM BBICOKOH

MOTHBALMEH K BBINIOJHEHUIO NpodeccruonanbHoi aestensHoctr (OITK-1);

—  CIOCOOHOCTH MCHOJIB30BaTh B TNPO(ECCHOHATIBHOW IEATEIbHOCTH 0a30Bble 3HAHUS MaTEMaTHKU |
ecrecTBeHHBIX Hayk (OIIK-3);

—  TOTOBHOCTBIO NPUMEHSTH Ha IpPaKTHKe O0a30BbIe 0OOLIENIPO(ECcCHOHANIbHBIC 3HAHUS M HABBIKM MOJIEBBIX

I€0JIOTHYECKUX, TIeO(pH3UYECKUX, TI'COXUMHYECKUX, T'MIPOTCOJIOTHYECKUX, HE(PTEra3oBbIX M  DKOJIOrO-
re0JIOTMYECKUX PadOT MpH PELIEHUH ITPOU3BOICTBEHHBIX 33/1a4 (B COOTBETCTBUH C HANPABJIEHHOCTHIO (TIpoduiieM)
nporpammsl OakanaBpuata) (I1K-4);

— TOTOBHOCTBIO K paboTe Ha COBPEMEHHBIX IIOJIEBBIX W JIAOOPATOPHBIX TEOJIOTHUECKUX, Te0(H3NIECKUX,

TEOXMMUYECKUX IpHOOpax, YCTAaHOBKaX M OOOPYNOBaHMH (BCOOTBETCTBHHM C HAINPaBICHHOCTHIO (TIpoduiem)
nporpammsl Oakanaspuata) (ITK-5).

Kon ¢popmupyemoii KonuuecTBo MaxkcumaJjibHoe Cpok
Conep:xaHue 3aJaHus N
KOMIIETeHIINH MEpPONPUATHH | KOJINYeCTBO 0AJJIOB | MpeAoCTaBIeHUsI
Beoonwuii 6nox
He npenycmotpen | | | |

Ocnoenou 010K

OIIK-1, OTIK-3; [TK-4, TTK-5 |[Ipaktudeckas paboTa 5 40 B teuenue cemectpa
OIIK-1, OIIK-3; [IK-4, [IK-5 [TectupoBanue 2 8 B teuenne cemectpa
OIIK-1, OTIK-3; TIK-4, I1K-5 [Pedepar 2 12 B teuenne cemectpa
Bcero: 60
OIIK-1, OIIK-3; [TIK-4, TIK-5 |Dx3amen I sompoc - 20 ITo pacncaHuIo
2 Bonpoc - 20
Bcero: 40
Hroro: 100
Jononnumenwvnuiii 610K
OIIK-1, OIIK-3; T1K-4, TIK-5 [loAroToBKa OMOPHOTO KOHCIIEKTA 10 Ilo cornmacoBanuo ¢
Bcero 6a/u10B M0 10NOJTHUTEILHOMY 0JIOKY] 10 IIpenogaBaTesIeM

[Ikana oueHnBaHUs B paMKax OayUIbHO-peHTHHIoBOH cucteMbl MAT'Y: «2» - 60 6amioB u mMeHee, «3» - 61-
80 OamnoB, «4» - 81-90 6ammos, «5» - 91-100 6amos.
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