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2. [lepevyeHb KOMMeETEHIIUIA

— BJIQJICHUEM METOJAaMU PAIMOHAJIBHOTO M KOMILJIEKCHOI'O OCBOEHHS I'€OpeCcypCHOIo
NOTEHIIMAJa HeAp, B TOM YHCIIE IPU OCBOCHHUHU PECYpCOB Ienb(a MOpei n OKeaHOB; BIIaJICHUEM
HaBBIKAMU aHaJM3a FOPHO-TE€OJOTUYECKUX YCIOBHM MPU HKCIUTyaTAallMOHHON pa3BeJKe M 100bIue
MOJIE3HBIX HCKONAEMbIX, a TAK)K€ IPU CTPOUTEIBCTBE MU HKCIUTyaTallMM IMOA3EMHBIX OOBEKTOB
(TIK-1);

— TOTOBHOCTBIO H3ydaTh BIMSHUE CBOWCTB pa3pabaThiBa€MBIX TOPHBIX MOPOJ U
apaMeTpoB BO3ACHUCTBYIOIIMX HAa HHUX pa3IUYHBIX (U3MuYecKUX ToNed Ha moKas3aTelnu
TEXHOJIOTMYECKHUX MPOLECCOB J00BIYM U NEPEepabOTKU MOJE3HBIX UCKOMAEMbIX, B TOM YHCIIE MPU
OCBOCHMHU pECYpCOB Ileib(a MOpel U OKEaHOB, a TAKXKE IIPU BEJCHUU padoT 110 CTPOUTENILCTBY U
AKCIUTyaTallMi MOJ3EMHBIX COOpPYKEHUH, COBEpPLIEHCTBOBATh CYILIECTBYIOIIME U pa3padaThIBATh
HOBbIE pecypcocOeperarpomnue U K0JOTHUecKr 0e30MacHble TEXHOJIOTHH J00bIYM U NepepaboTKH
MHHEPAIBHOTO CBIPhSI, CTPOUTEILCTBA M IKCILTyaTalluK MoA3eMHBIX coopykenuit (ITK-15);

— TOTOBHOCTBIO JEMOHCTPUPOBATh BIAJAECHUE OCHOBHBIMH METOJAMH KOHTPOJIS U
MOHMTOPHMHIa MNapaMeTpPOB MPOLECCOB JOOBIUM U MEepepadOTKH TOJE3HBIX HCKONAEMbIX U
o0paboTku noydenHoit nadopmarpu (IICK-1.3).




3. Kputepun n noka3areju OlleHUBAHUSI KOMIIETEHIHI HA Pa3IM4YHBIX dTanax ux ¢popMupoBaHusi

KpuTepuu u nokaszare/iu oeHMBAHUSA KOMIIETEHIUMH

DopMBbI KOHTPOJISI

Jrtan GpopMUPOBAHUA KOMIIETEHIHHI dopmupyemas cOPMEPOBAHHOCTH
(pa3neJibl, TeMbl JUCHHUIINHBI) KOMIIeTeH A 3HaTh: YmMmern: Baagers: pMup .
KOMIeTeHI i
N3y4aTh BIUSIHAE CBOWUCTB
pa3pabaThIBa€MBIX TOPHBIX
MIOPOA ¥ ITapaMETPOB
. METO/aMH PaIMOHAIBHOTO
N BO3/IEIICTBYIOMNX Ha HUX
POJIb TOPHOH reo(M3KKH B . 1 KOMIIJIEKCHOTO OCBOCHHS
Pa3INYHBIX PU3MYECKUX TTOJICH
IK-1, [1K-15, pelIeHuH 3a1a4 reopecypcHOro noTeHuuana
1. Bsenenue Ha IT0Ka3aTesn
[ICK-1.3 nH(pOpPMaLMOHHOTO HeZp, B TOM YMCIIe IpU
TEXHOJIOTHYECKHUX MPOLIECCOB
obecrieyeHuns TOpHBIX padoT OCBOEHHH PECYPCOB IIeNb(ha
JOOBIYM U TepepadoTKH .
MOpei 1 OKeaHOB
TI0JIE3HBIX UCKOIIAEMBIX, B TOM N
YHCIIe TIPH OCBOCHHH PECYPCOB YeTHbli onpoc
P 9 peeyp Pedepar
menba MOpeH M OKeaHOB
HaBBIKaMH aHAJIN3a TOPHO-
JEMOHCTPHPOBATh BIIaZCHHUC .
TCOJIOTHYECKUX YCIIOBHH
crienuduaeckue OCHOBHBIMH METOJaMHU .
TIPU 3KCIUTyaTallMOHHOM
MK-1. TIK-15 0COOCHHOCTH TPOBEACHHS KOHTPOJISI © MOHUTOPHHTA pasBeIKe U 106bIIe
2. Ilpenmer ropHo¥i reo(hu3NKN : ' reopU3NIecKuX IapaMeTpoB MPOLECCOB JOOBIUN
pel P b TICK-1.3 u " P P pout H I0JIE3HBIX UCKOIAEMBIX, a
HCCJICJOBAaHHUH B YCIOBHUSIX | U NepepabOTKHU MOJIE3HBIX
o TaKXe MPU CTPOUTENILCTBE U
TOPHBIX MPEANPUATUI HCKOMAaeMBIX U 00paboTKH
. 9KCILTyaTally M0A3eMHbIX
MOJTy4eHHOH MH(OpMALUH
00BEKTOB
3 Mertoasl rpaBUMETPHUHN TK-1, TIK-15, N MCETOMIaMH IIpakTnueckas pabora
' P P I1CK-1.3 reo(pu3NIecKoro P P
IK-1, TIK-15, MOHUTOPUHTA Ha
4.  MeToabl MAarHUTOMETPHH — reou3nIecKue [pakrryeckas padbora
I1CK-1.3 MECTOPOKCHHSIX MOJIE3HBIX
METO/Ibl KOHTPOJIS,
[IK-1. [TIK-15 BBIOpATh METObI UCKOIIaeMBbIX;
5 DIIEKTPOMArHUTHEIE METOIBI ; ' MCHOJIL3YIOIINE [MpakTuueckue paboThl
' p [ICK-1.3 NPOEKTHPOBAHMS M OpraHU3alul | — reopu3nIeCKUuMU p p
. reopu3nIecKue MoJs; .
6 Con reopu3n4IecKux padboT Ha METoJlaMU TIPH TMOA3EMHOMN
. eficMuuecKue, akyCTHUECKHUE U TIK-1, IIK-15, — CYIIHOCTb o
TOPHBIX IPEATIPUATHAX u OTKPBITOH no0biue | IIpakruueckas pabora
YIIBTPa3BYKOBBIE METOJIBI I1CK-1.3 KOMILICKCUPOBAHUS
MOJIE3HBIX HCKONAEMBbIX, a
reopU3NIecKuX METOI0B
7. SinepHo-dusudeckue u IK-1, TIK-15, TAIGKE TIpA CTPOUTCIILCTBE U | Y eryprif ompoc.
TEPMOMETPHYECKUE METOIBI ICK-1.3 OKCIUTyaTalniu - IMON3EMHBIX | Pedepar

COOPYXKEHHI.




4. Kpurepuu u MIKaJIbl OCeHUBAHUS

4.1. YcTHBII onpoc
ITporeHT NpaBUIIBHBIX OTBETOB Jo 60 60-80 81-100
KonnuecTBo 6anos 3 4 5

4.2. lIpakTuyeckas padora

8 ©OamioB — CTYOCHT BBHIIOMHWI TOJHOCTBIO BCE 3aJlaHUs  YKa3aHHBIE B
IpakTH4ecKoi/1aboparopHoii paboTe M MOXKET AapryMEHTHPOBAHO IMOSICHUTh XOJ CBOETrO
peleHusl.

6 OamwioB — CTYAGHT BBINOJHWI He MeHee 85% 3amaHuil  yKa3aHHBIX B
NpaKTUYeCKOi/maboparopHoii paboTe, WU MOXKET AapryMEHTUPOBAHO MOSCHUTH XOJI CBOETO
pellIeHus U YKa3aTh.

3 Oamma — crymentr pemmn He wmenee 50%  3amaHmWii  yKa3aHHBIX B
MpakTH4ecKoi/1aboparopHoii paboTe, M MOXKET apryMEHTUPOBAHO IMOSICHUTh XOJ CBOEro
peIIeHusl.

1 6as — CTYZEHT He MOKET apryMEHTHPOBAHO MOSACHUTH X0 CBOETO PEIIEHUSI.

B cmyuae, eciii cpoku ciauu pabOT MPEBBIMICHBI, CTYICHTAaM CHABIIMM padboTy Ha 4 u 3
Oayia, KOJIMYECTBO OAJIOB COKpaIaercs 10 2 0ajioB.

4.3. Pedepar
Bbanabl XapaKkTepuCTHKHN OTBETA CTYJeHTa
5 — CTYJEHT ITYOOKO U BCECTOPOHHE YCBOWJI MPOOJIEMY;

— YBEPEHHO, JIOTUYHO, IMOCIIEA0BATEIBHO U TPAMOTHO €T0 M3J1araer;

— ONMMpPAsiCh Ha 3HAHUS OCHOBHOM U JIOMOJHUTEIBHOM JHUTEpaTyphl,
TECHO TIPHUBS3BIBACT YCBOCHHBIC HAYYHBIC IIOJIOKEHUS C IPAKTUYECKON
JEeSITeNIbHOCTBIO;

— yMeJI0 00OCHOBBIBACT U apTyMEHTHUPYET BBIJIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI M 000OIIEHMS;

— cBOOOIHO BJIaJIeeT MOHATHUSIMU

4 — CTYJIEHT TBEPJI0 YCBOWJI TEMY, TPAMOTHO U TIO CYIIECTBY U3JIaraeT ee,
OMUPAsiCh Ha 3HAHHS] OCHOBHOM JINTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOCHHBIE 3HAHMSI C PAKTUYECKOU 1€ATEIbHOCTHIO;

— apryMEHTUPYeT Hay4YHbIE TTOJIOKEHNS,

— JieN1aeT BBIBOJIBI U 0000IIIEHUS;

— BJIAJICET CUCTEMON OCHOBHBIX MTOHSATHI

3 — T€Ma pacKpbITa HEJOCTATOYHO YETKO M TOJHO, TO €CTh CTYIEHT
OCBOMJI MpOoOIEMy, MO CYIIECTBY M3JNIaraeT ee, OMUpasich Ha 3HAHUS TOJIBKO
OCHOBHOW JINTEPATYpBHI;

— JIOTTYCKaeT HECYIIECTBEHHBIE OITMOKH 1 HETOUYHOCTH;

— WCIIBITHIBACT 3aTPYJHEHUS B MPAKTHUYECKOM MPUMEHEHUH 3HAHUH;
— c1a00 apryMEHTUPYET Hay4HbIE MOTO0KEHHUS;

— 3aTpyaHsieTcs B GOPMYyIUPOBAHUHN BBHIBOJOB M 00OOIIECHUH;

— YaCTUYHO BJIAJIEET CUCTEMOU MOHATUM

2 — CTYJICHT HE YCBOWJI 3HAUUTEIILHOW YaCTH TPOOJIEMBI;

— JOMYCKAaeT  CYIIECTBEHHbIE OMMMOKM W  HETOYHOCTH  MIpH
PacCMOTpPEHHH €€;

— WCIIBITBIBACT TPYAHOCTH B MPAKTHYECKOM NMPUMEHEHHUH 3HAHUH;

— HE MOXXET apryMEHTHPOBATh HAYYHbIE MTOJIOKEHUS;

— He (opMyTUpPYeT BHIBOJOB M 0000IIIECHNUI;

— HE BJIaJICET MOHATUIHHBIM annapaToM




5. TumoBble KOHTPOJbHbIE 3aJaHUS H MeETOAMYECKHE MAaTepHaJbl, ONpeaessioIme
npoueaypbl OUEHUBAHMSI 3HAHWN, YMEHHWI, HABBIKOB M (MJIM) ONBITA [AeATEJIbLHOCTH,
XapakTepu3ylommx JTanbl (OPMHPOBAHUSI KOMIIETEHIIMII B Ipolecce OCBOEHUA
o0pa3oBaTeJIbHOM MPOrPaMMbI

5.1. TunoBbie BONPOCHI K YCTHOMY ONPOCY
1. Ha xakue MeToabl NOAPa3AesilOTCA Bee reo(pu3nyuecKue uccaea0BaHus?
Omeem: 3IEKTPOMAarHUTHBIE, CEMICMOAKyCTHUECKHE, CKBaKUHHBIC, TPAaBUTAI[MOHHEIE,
AAEPHbIE, TEPMOMETPHUS, COITYTCTBYIOIIUE.
2. Yto Takoe Mopckasi reopusuka?
Omeem: IIpumeHsieTcs pHU MOUCKAX U U3YUYEHUU MECTOPOKICHUM MOJIE3HBIX UCKOMAEMbIX B
npeJenax KOHTHHEHTaIbHOrO 1elb(a, a Takke MaTepUKOBOIO CKIIOHA U JIoka MHUPOBOrO OKeaHa.
3amaun: M3y4eHHe TIYOMHHOTO CTPOCHHS 3€MHON KOpPBI MMOJ| BOJAAMHU MOPEH U OKEaHOB;
MOMCKH U TMOJrOTOBKA K pa3BeOYHOMY OypeHHIO IUIONIa/ied, MEepCHeKTUBHBIX Ha HEPTh U Ta3;
KapTUPOBAHUE IMOJBOJHBIX POCCHIMHBIX MECTOPOXKACHHA. MOPCKYIO TeO(DHU3UKY HCIOIB3YET
METOJIbl MAarHUTOMETPHUH, IPABUMETPHH, AJIEKTPOPA3BENIKH, SACPHON Ieo(U3UKH, CeiCMUUECKO
(Takxe CercMOaKyCTHYeCcKoi) pasBeaku. [locienHuii MeTOo] HMMEET BaXHOE 3HAYCHHE IS
MOMCKOB CTPYKTYD, MEPCIIEKTUBHBIX Ha HE(TH U Ta3.

5.2. IlpumepHbIe TeMbI pedepaToB

1. ['eodu3uueckne METOIBI TPH PELICHUH 3374 I€0JIOTHYECKOT0 KapTUPOBAHUS;

2. ['eopusnuecknit MOHUTOPUHT SKOJIOTMYECKU OMACHBIX MPUPOIHBIX U TEXHOTEHHBIX
IPOIIECCOB,;

3. ['eodusnueckue BICHUS, CBI3aHHBIE C 3€MHBIM MarHETU3MOM;

4. ['eodusnueckue siBICHUS, CBA3aHHBIE C 36MHBIM U aTMOC(EPHBIM 3JIEKTPUIECTBOM;

5. ['eopusnueckrne MeTOAbI pPELICHUS THAPOTEONOTUYECKUX H  MH)KEHEPHO-
re0JIOTMYECKHX 337134,

6. ['eopusnueckne METOIbI TMOMCKOB M Pa3BEIKH MECTOPOXKICHUIN IOJIE3HBIX
HCKOIIa€MBIX;

7. Metonsl rinyounHoi reopusuku. Hedrerasopas reodusuka;

8. Pynnas reodusuka. Hepynnas u yronpHas reopusuka,

9. ['maporeonoruyueckas ¥ MOYBEHHO-METHOPATUBHAS reousnka,

10. NnxenepHo-reosiornueckast u rTopHasi reopusuka,

11.  Mep3anoTHo-rysAnMooruyeckass reopusuka. TexHHueckas M apxeosornyeckas
reousuka,

12. Dkonoruyeckas reoPpu3nKa;

13. DKoJ0ro-reopu3nveckre MCCIEAOBAHUA M MOHMUTOPUHI T'€OJUHAMHYECKHUX

MNPUPOAHBIX U TCXHOI'CHHBIX IIPOLIECCOB.



5.3. TunoBoii npuMep NpaKTHYeCKOil padoThI
IMocTpoenue rogorpagoB ceiicMUYeCKUX BOJH
Teopernueckas 4acTb
B 3aBucuMOCTH OT THNA PErUCTPUPYEMBIX CEHCMHUYECKUX BOJH, OOpa3ylolUXcs IpH
HAJIMYMKA OJHOW TpaAHMIBl pasena YIOPYruX CBOHCTB pa3inuyaroT rojorpadsl MpsMOi,
OTpa>XE€HHOM Y MPEJTOMIICHHOM BOJIH.
YpaBHeHHE MTPOAOIBHOTO rojorpada npsMon BOIHBI UMEET BUJL

t=t,

1
a caM rojaorpad COCTOMT U3 JBYX OTPE3KOB HpPsSMbIX (pUCYHOK 1), McXoasimux U3 Haudaia
KOOpAMHAT (IPUHSTO, YTO UCTOYHUK MTOMEIIEH B HA4aJ0 KOOPJIUHAT) MO YIJIOM ¥ . Dmu ompesKu

Ha3vlealom npasol u J1esol eemeamu 2odocpaga. HakiioH BeTBeil ompeaensercss TOJIbKO
CKOPOCTBIO U CBSI3aH C HEIO MPOCTHIM COOTHOUIEHUEM

tg —ﬁ—i
7= A Vv,

\ O'
Pucynok 1 — I'ogorpads! ceiicMrueckux BOJIH B Cily4ae HAaKJIOHHOM T'paHUIL] pa3/erna

CrnenoBarenbHO, HO HAKJIOHY rojaorpada mnpsiMoil BOJHBI MOXHO OIpPENEIUTh CKOPOCTb
pacnpocTpaHEHUs CEUCMHYECKUX BOJIH.

VYpaBHeHue rogorpada oTpaxeHHON BOJIHBI B CIydae HAKJIOHHOW OTpaXKarollel TPaHUIlbI
MMeEET BUJT

t:vi\/x2+4hi4hxsin¢,

1
IJIe X — PAacCTOSIHUE OT MyHKTa B3pbIBA 10 CEHCMONPHEMHHKA; N — paccTOsIHUE 1O HOPMAIU OT
IIYHKTa B3PbIBA 10 OTPAKAOLIEH TPAHULIBI; ¢ — YrOJI HAKJIIOHA OTPAXKAIOLLEH IPAHULIBIL.

JIuneitHbli roorpad oTpaskeHHON BOJIHBI UIMEET BHJI THIIEPOOJIBI.

I[Tepen BeipaxkeHreM 4hxsin @ craBuTCs 3HAK MUHYC AJIsl TOYEK TPODUIIS, PACTIONOKEHHBIX
OT IIYHKTa B3pbIBA 10 BOCCTAHUIO OTPAXKAIOLIEH I'PaHULIbI, U 3HAK IIIIOC — I TOYEK 110 NaJCHUI0
ee.

B Touke npuema, coBMeIIEHHONW ¢ UCTOYHUKOM (x = (), Magaromuil 1 OTpaKeHHBIN JTy4H
HOpMaJIbHBI K TpaHMIle, T.C. OHU coBmajaroT. [lyTe mpoOera OTpa’keHHOW BOJHBI B 3Ty TOUKY
paBeH 2h u HaswpiBaeTcs 3x0-TayOumHOW. Bpems mpoOera BOJIHBI BIOJIb HOPMAIBHOTO JIy4a
MHHUMAIIBHO U omnpexaeisiercs mo ¢opmyine to = 2h/V . B ciayyae HakIIOHHOW T'paHMIBI JaHHBIN

MHHAMYM Ha Trojorpaje CMeIIaeTcsi B CTOPOHY BOCCTaHMs TpPaHHLBI Xmin = 2hsing.
MunumasnbHOE BpEMs Ipuxoaa OTanCCHHOﬁ BOJIHBI B TOUKY Xmin ONpCACIIACTCA BBIPA)KCHUCM
¢ 2hcos @
min =, -
Vl



l'omorpad oTpa’keHHOH BOJHBI ACUMITOTHYECKH NPUOIMKACTCS K MPSIMOIUHEHHOMY
rojgorpady nmpsMoil BOJIHEI.

VYpaBHenne roporpada mperoMICHHOW BOJHBI TSI HAKJIOHHOW MPETOMIISIFOIICH TPAHHIIBI
MMeEET BUJT

t = i[xsin(i T @) +2hcosi],
Vl

rae | — yros TMOJIHOTO BHYTPEHHETO OTPAaXKCHUS, ONpPEICIsieMblli BhIpaKeHUEM Sin i :\%; Qo —
2

yroJl HAKJIOHA IIPEIOMIISIIOIEH IPaHULbI.

3HaKM TUTIOC WM MUHYC OEpyT B 3aBHCHUMOCTH OT T€X )K€ YCIIOBHI, 4TO U Juisi roxorpada
OTpa)KEHHOMN BOJIHBI.

l'oporpad mpenomiieHHOH (TOOBHOI) BOJHBI COCTOUT M3 JBYX OTPE3KOB MPSIMOM JIMHUH
HAKJIOHEHHBIX 10/1 HEKOTOPBIM YIJIOM K OCH X U OTCTOSIILME OT Hayajla KOOPAMHAT Ha HEKOTOPOe
paccTosiHue.

BetBu rogorpada uMeroT yriioBbie KO3OPHUITUEHTHI

At sin(i t ¢)
AX OV,
ITo rogorpady npenoMiIeHHONW BOJHBI MOXHO ONPEIEIUTh CKOPOCTb ABMKEHHs (PpOHTa
BOJIHBI BIOJIb MPOGMII HAaOII0AeHUs. DTa CKOPOCTh Ha3bIBaeTCs Kaxymiecs Vi = % .

Kaxymasics CKOpocTh OOBIYHO 0OJbllie JACHCTBUTEIBHOM M CBSI3b MEKAY HUMH
BEIpaXkaeTcs 3aKk0HOM beHmopda

V=2,
siné
rae @ =1+ @ — yrou najieHus jy4a, KOTOPbIA 3aBUCHUT OT yIJia TIOJIHOTO BHYTPEHHETO OTPAXKCHUS
i H yTJjia HaKJIOHA HpeJ’IOMHHIOH_Ieﬁ rpaHulbl @ .
HauansHbeie TOUkH roz[orpa(ba HMCHOT KOOPANHATBI
_ 2hsini
" cos(iFe)

B HauvanpHBIX TOYKaxX BETBU roz[orpa(ba TOJIOBHOM BOJIHBI KacaroTcs T I/Il'Iep6OJ'II/ILIeCKOFO
rogorpaga OTpa)XEHHOM BOJHBI. 3a HA4aJbHbIMU TOYKAMHU TOJIOBHAs BOJIHA PErHUCTPUPYETCS
paHbIIC OTpa)KeHHOﬁ BOJIHBI. 1 0710BHAsI BOJIHA Ha HCEKOTOPBIX PACCTOSAHHUAX X 1O 00e CTOPOHBI OT
MCTOYHUKA OOTOHSAET U MPSMYIO BOJIHY U peructTpupyercs nepBoil. Koopaunarsl x. onpenenstorest
U3 PELICHUs] CUCTEMbl ypaBHEHUH ro10rpadoB NpsMO U TOJIOBHOM BOJIH.

3amanne

1. JIns ABYXCIOMHOW MOIENH Cpensl ¢ 3aJaHHBIMH mapamerpamu h, V,, V,, ¢, Ax
paccuuTaTh BpeMeHa MPUXo/ia MPsSMOM, OTPAKEHHON U TIPEIIOMIICHHOM (TOJIOBHOM) CEHCMUYECKUX
BOJIH OT WMCTOYHUKA K MPHEMHHUKaM (pelIuTh MpAMYIO 3ajady celicMopas3Beaku). [lapamerpsi
MO/JIeJIM HEOOXOAUMBIE JIJIsl pacY€TOB BbIIAET IpernoaBaTelb. PacueTsbl BBIMOIHUTE A1 35 TUKETOB
IIPU STOM MYHKT BO30YX/IeHUs HaxoAuTcs Ha 18 mukere.

[Ipn pacyerax yuyuTHIBaTH, YTO B YETHBIX BapuUaHTaX CcelcMUYEeCcKash TIpaHuUla
npUOIKAeTCs K MOBEPXHOCTH (BOCCTAeT) C yBEIMYEHHEM MHUKETa, B HEUYETHBIX BapUaHTaX —
Majaer.

2. Pe3ynbTarhl pacueToB NPEACTaBUTh B BHIE TAOIHUIIBI

Tabmmia — Bpemena nmpuxojia CEHCMUYECKUX BOJTH

Paccrosamne X, M tips € torps € Lipens ©




3. Jlns mpestoMSIeHHON BOJIHBI PACCUUTATh KPUTHUYCCKHE yToJl 1, KOOPIUHATHI HaYalbHBIX
TOuYeK rojgorpada x, 1 KOOPAUHATHI X.

4. JInst OTpaXEHHOM BOJIHBI PACCUUTATh KOOPAMHATY MUHUMYMa rogorpada Xmin.

5. [lo maHHBIM pacyeToB MOCTPOUTH roAorpadbl NPIMOi, OTPSHKEHHON U MPETOMIICHHBIX
BOJIH.

6. Ilo romorpady npsMoil BOJIHBI ONPENEIUTh CKOPOCTh B HOKpbIBaromeM cioe V. Ilo

rogorpady MpeaoMIIEHHOH BOJIHBI ONPENEIUTh KaXyllytocs cKopocTb V, , U3 3akoHa bennopda
HOJTY4UTh 3Ha4eHUE cKopocTH V,. JIiIsl OTpaskeHHON BOJIHBI OIIPEAETIUTh ty Bpems mpobdera BOJIHbI

B Touke x=0.
7. OTYeT JOJKEH COIEPKaTh: Ha3BaHKHE PaOOThI, HCXOIHBIE TaHHBIC, OCHOBHBIEC (DOPMYIIBI C
MOSICHEHHSIMH, PE3YJIbTaThl PACUETOB, TOA0TPadbl CEHCMUYECKUX BOJIH, BBIBOJIBI.

5.4. Bonpocsl K 3K3aMeHy

1. Teodusuka kak Hayka. 'opHas reous3nKa U ee poyib B PEUICHUU 33a1a4 MH(OPMAIIMOHHOTO
obecrieueHus TOPHBIX padoT.

2. Knaccupukanuss MeTosoB TOpHOW reou3uku. MeTomooTusi TMPOCKTUPOBAHUS U
OpraHu3anuu reopu3n4eckux paboT Ha TOPHBIX MPEIIPUATHUSIX.

3. T'eodpusnyecknii MOHUTOPUHT Ha MECTOPOKACHUSX MOJIE3HBIX HCKOTAEMBIX.

4. KpaTkas xapakTepucTUKa GU3UYECKUX MoJieil 3eMIIu U UX apaMeTpoB.

5. Anomanbnble pusznyeckue moisi. O peneHny NpsMbIX 1 00paTHBIX 3a/1a4 Te0(U3UKH.

6. OcHOBHBIE 3aJauu, periaeMble reopU3NYECKUMU METOJaMHU IpU HOA3EMHONM U OTKPBITOU
J0OBIYE TIOJIE3HBIX MCKOMAEMBIX, a TAKXKE MPH CTPOUTENHCTBE M IKCILTyaTallMH TO3EMHBIX
COOPYKEHHUM.

7. CynHocTbh KOMIUIEKCUPOBAHUS T€0()U3NIECKUX METOJIOB.

8. ®wusuueckue 0CHOBHI rpaBUMeTpuu. Cuila TSKECTU U IPaBUTALIMOHHOE T10JIE.

9. OcCHOBHBIE XapaKTEPUCTUKH I'PABUTALIMOHHOTO TOJIs. EMHUIIBI H3MEpEeHust 1 pa3MEpHOCTb.

10. I'paBuTanimonHoe nojue 3eMiu, aHOMAJIUU U PEAYKLUH CHIIbI TSKECTH.

11. Bunel peaykuuu cuiibl TsbKecTH. [IJOTHOCTH TOpHBIX HOpOJX M 00IIKME 3aKOHOMEPHOCTHU
W3MEHEHHUs IUIOTHOCTHU B 36MHOM KOpe.

12. AGcomOTHBIE M OTHOCUTEIBHBIE METO Bl M3MEPEHUSI CHUITBI TSIKECTH.

13. Tumnsl rpaBUMETPOB U UX yCTPOICTBO. TOUHOCTH U3MEPEHHUSL.

14. [lonsiTHe, pa3HOBUAHOCTH U KJIACCU(UKALIKS IPaBUMETPUUECKON ChEMKH.

15. Meronnka CBEMKHM U TMOCIENOBAaTENbHOCTh omnepanuil. OmnopHble M psAIOBBIE CETH
HaOmoneHuil. MHtepnperanuss naHHBIX TpaBuMeTpuu. OCHOBHBIE MpPHEMBI BbIIEICHUS
I'PaBUTAlMOHHBIX aHOMAJINH.

16. Pemrenue npsiMoit 1 00paTHOI 337124 TPAaBUMETPHH.

17. Ponb rpaBUMETpUN B TOPHOU Te0(pH3HUKeE.

18. KommiekcupoBaH#e TpaBUMETPHUYECKIX METOIOB C JPYTUMH METOJaMH T'e€O(U3UKH.

19. ®usnueckue ocHOBbI MarHuToMeTpuu. CHIIbl MArHUTHOTO B3aUMOJICHCTBUS.

20. DneMeHTBI MarHUTHOTO TIOJISL. ETMHUIIBI H3MEpEeHNUSI.

21. ITapameTpbl MarHUTHBIX CBOMCTB ropHbIX mopoa. Knaccudukanus nopoa mo ux MarHUTHBIM
CBOMCTBAaM.

22. MarnutHoe mnone 3emnu. Ctpykrypa mnois. [lonstue u kiaccudukanus MarHUTHBIX
aHOMAaJIH.

23. MarHuTHbI€ BapHallly ¥ y4eT UX MPU MarHUTOMETPUUYECKUX U3MEPEHUSIX.

24. Knaccuukanuss MarHUTOMETPHYECKUX HW3MEPEHWH M MAarHUTOMETPHYECKOH armaparyphl.
OCHOBHBIE THIIBI U YCTPOHCTBO MArHUTOMETPOB.

25. Knaccuukanus u mapaMmeTpbl MarHUTHBIX CheMOK. OCOOEHHOCTH MPOBEICHUS MarHUTHBIX
U3MEPEHUH B pa3IMYHBIX TOPHO-TEXHUYECKHUX YCIOBHSIX.

26. KauecTBeHHas W KOJMYECTBEHHAss WHTEPIPETAlMs JaHHBIX MArHUTHBIX H3MEpPEHHH.
MeTtoauka BbIIEIEHNSI MATHUTHBIX aHOMaJIUH.
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Pemenne npsmoit 1 oOpaTHO# 3a1ay MarHuTOMEeTpUH. IIpocTeiine npumMepsl 1Mo PeLIeHnIo
OpsAMOM  3a7au¥  KOJMYECTBEHHOM MHTEpIpeTaluu. 3aJadyd, peliaeMble MarHUTHBIMHU
METO/aMH B MPAKTHUKE TOPHON T€OPHU3HUKH.

Knaccudukanus 31eKTpOMarHuTHBIX METOJOB B TOpPHOW reodusmuke. DIeKTpUUECKUE
CBOMCTBA FOPHBIX IOPOA. I'€0aIeKTpUUEeCKUil pa3pes3 U ero napameTpsl.

®u3nyecKkue OCHOBBI METOAA IMOCTOSIHHOro Toka Ilosne Touewnoro ucrounuka. Ilome nByx
TOYEUYHBIX UCTOYHUKOB. YETBIPEXAIEKTPOIHASL YCTAHOBKA.

Kaxxymieecst COnpoTUBIEHNE U BIUSHUE HA HETO U3BMEHEHUN CTPYKTYPhl MACCHBA.
Pa3HOBHUIHOCTH 3JIEKTPUYECKUX YCTAHOBOK.

BepTukaibHOE 31EKTPUYECKOE 30HIUPOBAHNE.

Onekrpudeckoe mnpodwimpoBanue. PasHoBumHoctu BDO3 wu DI,  OcHOBHBIE  Y3IIBI
WU3MEPUTENILHOM anmapaTyphl.

Crioco0bl U3MepeHHs Pa3HOCTH MOTEHIMAJIOB: KOMIICHCAIIMOHHBINA, aBTOKOMIICHCAIIMOHHBIH,
rajbBaHUYECKUH, KOMIapaIlMOHHBIN, TPsAMOU. [IpuMepbl A1eKTpOMETPUUECKON anapaTyphl.
Knaccugpukamuss ~ METONOB ~ HMHTEPIpETAllMH  pE3yAbTaTOB  HM3MEPEHHH  METOJ0M
COIPOTHUBJICHHUIA.

JIByXciOliHBIE U TPEXCIIOIHBIE TEOpETUUECKHE KprBble BO3.

KauecTBeHHas M KONIMYECTBEHHAs! MHTEPIpETaLUs pe3yabTaToB BO3.

ITocTpoeHne reodaeKTpuYECcKoro paspesa.

WuTeprperanusi JaHHBIX 3JIEKTPUYECKOro MpoduiInpoBaHus. 3ajauud, peuiaeMble METOIaMHU
COIIPOTHUBJICHHUIA.

Teopernueckre OCHOBBI METOJIOB IIEPEMEHHOTO TOKA.

XapakTepucTUKa JIEKTPOMAarHUTHOTO moiis. Bo3OyxaeHne nepemMeHHoro moisi. M3mepenue
KOMITOHEHT IOJIA.

HcroyHnky nnepeMeHHoro noiisd. Pa3HOBUIHOCTH METOAMK U3MEPEHMI.

YacToTHOE 30HIUPOBAHUE.

30HIUPOBAHUE CTAHOBICHUEM AJIEKTPOMArHUTHOTO I1OJIS.

NHayKTUBHBIE METO/IBI.

PannoBonnoBBIE MeTOABI. MeTon paaronokanuu. MeToa paguoKuIlL.

OcoOeHHOCTH MTPOBECHUS U3MEPEHUN U HHTEPIPETAIIUU X PE3YyIbTaToOB. ANinaparypa.
MerTozpl €CTECTBEHHBIX IEKTPUUECKUX ITOJIEH.

MarnuToreiypudeckue MeToAasl. Meroguku mnpoBeneHus wusMepeHuil. MHrepnperanus
Pe3yNIbTaToOB U3MEPEHUN. 3ajau, PEeIIaeMble FIEKTPOMAarHUTHBIMU METO/IaMHU.
Knaccugukanuss MeToqoB TreoakyCTHKH. YacTOTHBIM Juama3oH M MH(QOPMAaLMOHHBIE
0COOEHHOCTH I€0aKyCTUYECKUX METO/IOB.

OcHoBHBIE 3a/auM, pelIacMble CEHCMUYECKUMH MeTonaMu. PU3HUYECKHE OCHOBBI METOJIOB.
Tumel ynpyrux BOJIH.

Yrpyrue BoJaHBI B pa3Iu4HbIX BUAAX MAacCHBa TOPHBIX MOPOJ M UX XapakTepucTuku. Ilonarue
CECMHUYECKOT0 pa3pesa.

Pa3HOBUIHOCTH CKOPOCTEM, XapaKTEPU3YIOLIUX CCHCMUYECKUN pa3pes.

[Tonsitue roporpada. Bunel ronorpagos. [Ipumeps! ronorpadoB pa3nauyHbIX BOJIH.
Junamuueckuii rogorpad. MeTonka Ha3eMHBIX CEHCMUYECKUX UCCIIETOBAHHIA.

[TpodunbHBIE U TPOCTPAHCTBEHHBIE CUCTEMBI HAOIIOEHUM U UX MTapaMeTphl.

MeToauKH UCClIeIOBAaHUM B TOPHBIX BBIPAOOTKAX.

Bunael ronorpadoB ¥ METOIMKH UX MOTYYEHHUS.

Meroz OTpaXEHHBIX BOJIH.

Meron npenoMIIEHHBIX BOJIH.

Merton oOuieii rTyOMHHON TOUKH.

Bo30yxnenue u nmpueM ceicMUYEeCKUX BOJH. THIBI BO30YXKIAIOMIUX CUCTEM U UX OCHOBHBIE
XapaKTEPUCTHUKHU.

CelicMnueckue npueMHukd. VX Tunsl u xapakrepuctuku. CelicMuyeckas anmnaparypa.
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Meroauka U3MEPEHHH C HCIOJIb30BAHMEM MAJIOKAHAIBHBIX CEHCMHUYECKUX CTaHIUU.
WNuTtepnperarnus ceiicMuieckoit mHGOpMaIiu.

OcCHOBHBIE IPUHLIUIIBI KOPPETSALUHU BOJIH.

Metonuku omnpezaeneHus SPPEKTUBHOH CKOPOCTH MO roxorpadaM OTpak€HHBIX U
IIPEJIOMIIEHHBIX BOJIH.

ITocTpoeHne ceiCMUYECKUX I'PAaHUL] B CIOMCTO-OJHOPOIHBIX Cpelax.

[TpumMepbl TpUMEHEHHUs CEWCMUYECKUX METOAOB B TOPHOI reodusuke. MznydeHue u npuem
aKyCTUYECKUX U YJIbTPa3BYKOBBIX KOJIEOaHUH.

AKYCTHYECKOE U YJIbTPa3BYKOBOE MPO3BYYUBAHHUE U KAPOTAXK.

VYneTpa3zBykoBas annaparypa. IHTepnperanus yiabTpa3ByKOBBIX H3MEPEHUN.

AxycTtuueckas smMuccus. Pu3ndeckue NpUIUHbI U HCTOUHUKHM aKyCTUYECKOW IMUCCHH.
MeToauka perucTpanuu aKkyCTH4eCKoi aMuccuu. MHTepnperanus pe3ynbTaToB U3MEPEHUMN.
IIpuHIUIIBI ONIpEEIEHU U UCCIIEI0BAHUS CTPYKTYPHBIX HEOJHOPOJIHOCTEN aKyCTUYECKUMU U
YJIBTPa3ByKOBBIMH MeTOnamu. lIpuMepsl NpUMEHEHMs] aKyCTHMYECKHX M YJIbTPAa3BYKOBBIX
METO/I0B B TOPHOU Te0(pHU3UKE.

PasHOBHIHOCTH WM3IydyeHUH pPAaJUOAKTUBHBIX 3JE€MEHTOB. (CHOBHBIE XapaKTEPUCTUKHU
KOKJIOTO BHUJA PAAUOAKTUBHOIO M3JIydeHMs. EQuHMIBI HM3MEpeHHs paguOaKTHUBHBIX
W3JyYEHHUM.

CyIHOCTh PaJMOMETPUUYECKHX METOA0B. Ammnaparypa JUisi U3MEpPEHHs] PaJuOAKTUBHOCTH —
JETEKTOPBI U3ITy4EHUS.

HcTouHuKY panoakTUBHOCTU B 3eMHOI kope. Kitaccugukanus paainoakTUBHBIX aHOMAJIUI.
[ToneBble HAOIIOICHHSI K UHTEPIPETALIUS PE3YJIbTATOB U3MEPEHU B palUOMETPUH.
Oco0eHHOCTH U3MEPEHUI raMMa-u31y4eHHs B TOPHBIX BBIPaOOTKAX.

3anauy, peraeMble paIluOMETPUIECKUMU METOAAMM.

BzaumopeiictBue ramMma-usiiydeHUs W HEUTPOHHOTO H3JIYyYEHHS C TOPHOW TMOPOJOM.
dotorpdexr.

KomnToHoBckoe paccesiHue. 3axBaT TEIIOBBIX HEHTPOHOB.

XapakTEepUCTUKH B3aUMOJCHCTBUS JUIsl pa3iMYHbIX HOpoA. Pa3HOBMAHOCTH szepHO-
(u3NYECKUX METOMOB.

l'amma-kapoTax.

[InoTHOCTHOM (raMMa-raMMa) KapoTax.

HelTpoHHslii KapoTax.

NMnynbCHO-HEUTPOHHBIM  KapoTaxk. MeToauka NpoBeAeHHUs H3MepeHuid. AmnmapaTtypa
KOHTpoJs1. MHTepnperanys n3MepeHun.

TeroBbIe CBOMCTBA TOPHBIX MOPOJ M MAacCHBa.

Tepmudeckue METOABI U1 U3YUYEHHs €CTECTBEHHOI'O TEMIIEPATYPHOIO MOJIA.

PaznoBumHOCTH cTOCOO0B TepMoMeTpHH. TepMomMeTprdeckas anmaparypa.

CKBaXMHHBIE 3JIEKTPOTEPMOMETPHI. TEeNI0BU30pEI.

Metoaunka TepmocbeMok. OOpaboTKa reoTepMOrpamm.

OCHOBBI MHTEpIpETALUU Pe3yIbTaTOB TepMou3MepeHHid. O0nIacTh NPUMEHEHUSI B TOPHOU
reousuke



TEXHOJIOTHYECKASA KAPTA JUCHUIIJIMHDbI

OCHOBHAS OBPA3OBATEJIbBHAS ITPOI'PAMMA
21.05.05 ®dusnyeckue mMpouecchbl TOPHOTo WM HepTerazoBoro NPoOU3BOACTBA
cnenuajamn3zanus Nel «@u3nvecKue nNpoueccbl rOPHOro MPOU3BOACTBA»
(kon, HampaBIICHAE, TPOMHITE)

TEXHOJIOT'HYECKAS KAPTA
udp mucrummmas: o PYIT | b1.B.O/.1
Jwcummna | TopHasi reopusnka
Kypc |3 [cemectp [5
Kadenpa | TOPHOIO J1eJia, HAYK 0 3emJjie H MPHPOI000yCTPOiicTBa

®.1.0. nmpenogaBares, 3BaHAE, JOIKHOCTD | bekeroBa Esnena bopucoBHa, K.T.H., 101I[€HT
Kadeapbl rOPHOro Aesa, HayK 0 3eMJle M MPUPOI000YCTPOICTBA
DOII. TPYAOEMKOCTbyyc/3ET | 144/4 | Kon-Bo cemecTpoB | 2 | CPC o /rex. comn, | 48/48

IK3aMeH

HK06m./TeK. CeM. |44/44 HP/CMO6HL/T6KA ceM. |8/8 |-HB06LuA/TeKA ceM. |8/8 | qDOPMa KOHTPOHH
KOMHeTeHHHH Oﬁyqal()mer()(:ﬂ, (l)OpMpreMble B pe3y.]1]>TaTe 0CBOCHUA JUCHUIIJIUMHBI:

— BJaJCHHEM METOJAaMH PAlHOHATBHOIO W KOMIUIEKCHOTO OCBOCHHS TI'€OPECYPCHOTO
IOTEHIMAJIa HeIp, B TOM YHCIIE IPH OCBOCHHH PECYpCOB Ienb(a MOpEi M OKeaHOB; BIaJICHUEM
HaBBIKAMH aHAIIM3a TOPHO-TCOJOTMYECKHX YCIOBUIl NPH 3KCIUTyaTAl[MOHHOW pa3BeAKe M J100bIUe
TIOJIE3HBIX MCKOMAEMBbIX, & TAKXKE MIPU CTPOUTEIBCTBE U IKCIUTyaTaluu moa3eMHbiXx 00bekToB (I1K-1);

— TOTOBHOCTBIO M3y4aTh BIUSHUE CBOWCTB pa3pabaThiBAaeMbIX FOPHBIX [TOPOJI U MapaMeTPOB
BO3JICHCTBYIONIMX HAa HUX pPAa3IUYHbIX (U3MYECKUX TMOJeH Ha TIOKAa3aTeld TEXHOJOTHYECKUX
HPOIECCOB J00BIYU U MEepepadOTKH MOJE3HBIX MCKOIMAEMBIX, B TOM YHCIIE IPH OCBOCHHH PECYPCOB
menbda MOpeld W OKEaHOB, a TaKKe IMPH BEICHUU Pa0OT IO CTPOUTEIBCTBY M OIKCIUTyaTallUu
HO/3EMHBIX ~ COOPY)KCHHH, COBEPIICHCTBOBATh CYIIECTBYIOIIME U  pa3padaThiBaTh  HOBBIC
pecypcocOeperaiomye M JKOJIOTHYECKH Oe30macHble TEXHOJIOTHMH JOOBYM M IepepaboTKH
MHHEPAIbHOTO ChIPbsl, CTPOUTEIBCTBA M IKCIUTyaTaluK NoA3eMHbIX coopyxenuid (ITK-15);

— TOTOBHOCTBHIO JICMOHCTPUPOBAThH BJIQJICHHEC OCHOBHBIMH METOJAaMH KOHTPOJS M MOHHTOPHHIA
HapaMeTpoB MPOLIECCOB JOOBIYM M MEepepadOTKH MOJIE3HBIX MCKOMAeMBIX U 00pabOTKH
nonyuernoi napopmarmu (IICK-1.3).

Koa ¢opmupyemoii KoanuecrBo MaxkcumaJjbHoe Cpok
Copepxanue 3a1aHus .
KOMIIeTeHIINH MEpPONpHATHIi | KOINYecTBO 0AJIJI0B |  NpeoCcTaBIeHUs

Beoownwtii o0k

He npenycMoTper | | | |

Ocnoenoit 610K

[1K-1, ITK-15, TICK-1.3|Y cTHBI# onpoc 2 10 B tedenue cemectpa
[1K-1, ITK-15, TICK-1.3[[IpakTrueckas padota 5 40 B tedenue cemectpa
[K-1, TTK-15, TICK-1.3|Pedepat 2 10 B tedenue cemectpa
Bcero: 60
TIK-1, IIK-15, TICK- Sx3aMen 1 Bompoc - 20 o pacHHcaHmIo
1.3 Jame 2 Bompoc - 20 P
Bceero: 40
Hroro: 100
TIK-1, TIK-15, TICK-
13 HO}ITOTOBKa OHOpHOFO KOHCIICKTa 10 HO COrJiIaCoOBaHUIO C
Bcero 6a/110B 110 10NOJIHATEIBHOMY 0JI0OKY 10 HperioaBateiem

[Ikana oueHuBas B paMKax 0auibHO-pedTHHIOBOW cructeMbl MATY: «2» - 60 6ayuioB u meHee, «3» - 61-80
6auioB, «4» - 81-90 6ayos, «5» - 91-100 6asioB.
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