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1. HAUMEHOBAHUWE ANCHUITJIMHBI (MOAYJIS)
b1.B.O/.7 I'eopusuka

2. AHHOTALMS K JUCLUATIJIMHE

OcHoBHOM 1enbl0  M3ydeHHs aucuuIUIMHBL  «l'eopu3mka)  sBISETCA IOTyYEHUE
(yHIaMEHTAJIbHBIX 3HAaHUI O BHYTPEHHEM CTPOCHHM M (PM3WYECKHX CBOWCTBAX TBEpAOH 3eMIIH; O
€CTECTBEHHbIX U TEXHOTCHHBIX I'€O(QU3UYECKUX MOJISIX, OMPENEINAIOIINX XapaKTep B3auMOAEHCTBUS
obonouek 3eMiH, 00 0COOEHHOCTSX MPOTEKAaHHs MPUPOAHBIX U TEXHOTEHHBIX MPOLECCOB; O METOIAX
reo(pU3NIeCKuX UCCIEI0BaHUI.

B pe3ynbraTe 0CBOGHUS TUCIUILTMHBI 00Y4aIOUIHiCs JOIKEH:

3HaTh:

— OCHOBBI IJI00AJTBHON M 9KOJIOTHYECKOH re0(hU3HUKH.

Ymern:

— NPUMEHATh IMOJNyYCHHbIE 3HAHUS W Teo(pU3MUECKHe METOABl MPH H3YyYeHHUH
KOMIIOHEHTOB OKPY’KAOILEH CPEIbl U IIPH PEILIEHUN MIMPOKOTO KPyra F€09KOJIOrMYECKUX 3aad.

Baanern:

- HaBBIKAMU PELICHUS TUIOBBIX 3a/1a4 9KOJIOTUYECKOM re0(hU3HKH.

.  HEPEYEHb IINIAHUPYEMBLIX PE3YJIBTATOB OBYYEHUA 11O
AACHUILTAHE (MOAY.JI0), COOTHECEHHBIX C ILTAHUPYEMbBIMH
PE3YJIIBTATAMMU OCBOEHUS OBPA30BATEJIBHOU ITPOI'PAMMBI

B pe3ynbrate ocBOeHUS TUCUUIUIHHBI (POPMUPYIOTCA CIEIYIOIINE KOMIETEHIUH:
— CMOCOOHOCTh OCO3HABATh COLMAIBHYIO 3HAYMMOCTH CBOEH Oymymiei mpodeccun,
BJIaJICHUEM BBICOKOW MOTHBAIIMEH K BBIMOJIHEHUIO MTpodeccuoHanbHon nesteabHocT (OIIK-1);
— CIOCOOHOCTH MCTOJB30BaTh B MPOGECCHOHATBLHOU JIEATEIBHOCTH 0a30BhIE 3HAHUS
MaTeMaTUKHu U ecTtecTBeHHbIX Hayk (OITK-3).

4. YKABAHUE MECTA JUCHMIJIAHBI (MOAYJSI) B CTPYKTYPE
OBPA30BATEJBHOI IMPOTPAMMBI

JlaHHasi OUCHMIUIMHA OTHOCHUTCA K O0S3aTeNbHBIM JUCIUIIMHAM BapUATHBHOM YacTh
omnoka b1.

JucuumiuHa 6a3upyeTcsi Ha 3HAHUSX, MMOTYYCHHBIX MPU U3YYCHUU IIKOJBHBIX JTUCIUTUINH
«Duzukay, «Xumusn», «MarteMatukay, « M THOCTpaHHBIN A3BIK» U Ap.

B cBowo ouepenp, mucnuruimHa «l'eodu3uka» CBsi3aHa C W3YYCHHEM CIEIYIOIINX
TUCIUIIINH: «MeTonbl WHXKEeHepHOW reodu3ukmy, «['paBupazBenka», «MarHutopasBeakay,
«CeiicMopazBenka»,  «OnekrtpopasBenka», «l‘eopusndeckuii  MOHMTOPUHI»,  «SlaepHas
reousznKa» u Jip.



5. OFBEM JUCUMIIIMHBI (MOJYJISH) B 3AUYETHBIX EJUHHMIAX C
YKA3ZAHUEM KOJIMYECTBA AKAJIEMAYECKHX WIN
ACTPOHOMMYECKHUX YACOB, BBIJEJEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCS C MPEMOJABATEJEM (ITO BUJIAM YUYEBHBIX
3AHSTHIN) U HA CAMOCTOSITEJILHYIO PABOTY OBYUAIOIINXCS

OO0mast Tpy10€MKOCTh TUCIUIUIHHBI COCTaBIISIeT 4 3a4eTHBIE eMUHUILI Win 144 daca.
(u3 pacuera 1 3ET= 36 gacos).
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6. COAEP)KAHUE IUCLHMUILINHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JIEJIAM) C YKA3AHHUEM OTBEJEHHOI'O HA HHUX KOJUYECTBA
AKAJEMUYECKUX HWJIU ACTPOHOMHYECKHX YACOB U BHJIOB
YUEBHBIX 3AHSTUI
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1 | Beenenue 1 1 1 6
2 | I'paBupasBenka 1 4 5 1 6
3 | Maruuropasseaka 2 4 6 1 6
4. | DrnexTpopa3sBeaka 2 4 6 1 6
5 | CeiicmMopa3BeKa. 3 4 7 1 6
6. | TepmopasBenka 1 4 5 1 6
7. | SlmepHas reoduznka 2 4 6 1 6
8 | I'eodmsudeckue uccaeq0BaHMS CKBAKUH 1 4 5 1 6
9 | KommiekcupoBaHue reoQpu3nIecKiX METO/I0B. 2 4 6 1 6
10 | HayuHo-pakTHYeCKOE MMPUMEHEHUE TCODHU3UKU 1 1 1 6
JK3aMeH 36
Hroro: | 16 32 - 48 10 96

CoaepixaHue pa3aeioB IHCHUIIIHHBI:

Pazgen 1. Baenenme. MeToasl (QyHIAMEHTAIBHOW W TPUKIATHOW TE€O(PHU3UKU.
XapaktepucTtuka GU3NUECKUX Mojel 3emMin U GU3NIECKUX CBOMCTB rOpHBIX mopo. [lapameTpsl
¢usnueckux mosei. PunuUeckue CBOWCTBA TOPHBIX MOpoJ. OCOOEHHOCTH TEXHOJOTHH
reopusnyeckux padbot. O6paboTka 1 HHTepHpeTanus reopu3ndeckux TaHHbX. MHpOopManmonnas
Mmozenb B reopusuke. Knaccupukanuu reodusnyecknx METOAOB UCCIEA0BaHMS 36MHON KOpBI U
uxX KomIuiekcupoBanue. Kraccupukanum reopusndeckux MeroqoB. KomruiekcupoBaHue
reopu3nIecKuX MEeTOI0B. M3 nucropun pa3BuTHs reopu3uku.




Paznen 2. [I'paBupasBenka. OcHOBbI Teopuu rpaBupasBenku. HopmanbHoe
rpaBUTALMOHHOE T0JIe 3eMIu. AHOMAINH U PEAYKIIUU CUJIbI TSKeCTU. [110THOCT TOPHBIX TOPO/I.
Anmaparypa miisg rpaBupasBenkd. [IpuHUMIBI HU3MEpEeHUsT CHIIBI TsDKECTU. MasTHUKOBBIE
npuOopsl. ['paBumeTpsl. MeTonuka rpaBupaszBeku. UHTeprpeTalus rpaBUTAIIMOHHBIX aHOMAJTUH.
[Ipsmeie u oOpaTHBIE 3aJayul  TpaBHPA3BEIKH. | eoyiorWyecKass HHTEPHpETalus JaHHBIX
rpaBupasBenku. O6iacTu MpUMEHEHUs TPaBUPa3BEIKU.

Paznen 3. MarnuropasBeaka. OCHOBbl TE€OpUM T'€OMarHUTHOIO IOJd U
MarHUTOpa3BeAKU. DJIEMEHThl T€OMarHUTHOIO TOJs U ero mnpoucxoxiaeHue. HopmanabHoe u
aHOMaJIbHO€ MarHuTHOE moje. Bapuanuum MarHuTHOro mojisi. MarHuTHBIE CBOMCTBA TOPHBIX
nopoja. Ammaparypa Juisi MarHuTopasBenku. [IpUHIMIBI HW3MEpeHUl TeOMarHuTHOTO TOJS.
®eppo30HI0BbIE MAarHUTOMETphl. [IpoTOHHBIE MarHuTOMETphl. KBAaHTOBBIE MAarHUTOMETPBHI.
Amnmaparypa JUisi ©'3MEpeHHs] MarHUTHBIX CBOMCTB FOPHBIX MOpojA. MeToauka MarHUTOPa3BEIKU.
[loneBass mMarHuTHasi ChbeMKa. ADPOMArHUTHBIE U THAPOMArHUTHBIE ChEeMKH. [lpyrue Buabl
MarHuTHBIX W3MepeHui. MHTepnperamnus MarHUTHBIX aHoManui. [IpsMble m oOpaTHBIE 3amayuu
MarHuTopasBeaku. [Ipsimas m oOparHas 3amadd Ui BEPTHUKAIBHOTO OECKOHEUHOTO CTEpKHS
(uununaapa). [psimast u oOpaTHas 3a1a4u sl BEPTUKAIBHOIO HAMarHU4eHHOro mapa. OCHOBHEBIE
BBIBOJIBI M3 aHAJIM3a PEIICHWN MPSMBIX U OOpaTHBIX 3a/lad MarHuTopasBenku. VHTepmperarus
JaHHBIX MAarHUTOpPa3BeAKH. ['eolornyeckoe HCTOJIKOBaHUE pPe3ylIbTaTOB MarHUTOPAa3BEIKU.
OO6uiacTi NpUMEHEHUsI MarHUTOPA3BEIKH.

Pasnen 4. DaexrpopasBenaka. PU3MKO-MATEMaTUYECKUE U TEOJOTMYECKHE OCHOBBI
ANeKTpopa3BeAKd. [IpUHIMIBI pelieHus] MPSAMBIX 3a]ad 3JIEKTPOPa3BEAKU. DJIECKTPOMArHUTHbBIC
0JIs, UCTIONIb3yEeMbIE B AJIeKTpopa3Beake. EcTecTBeHHbIE epeMeHHbIE JIEKTPOMArHUTHBIE TIOJIS.
l'eosnektpoxumuueckue  monst.  VICKycCTBEHHbIE — IOCTOSIHHBIE — DJIEKTPUYECKHE  ITOJIS.
HckyccTBeHHbIE TEpEeMEHHbIE TapMOHUYECKHE JJIEKTpOMAarHuTHbIe TMous. VckyccTBeHHBIE
UMITyJIbCHbIE ~ (HEYCTAHOBUBILIMECS) JJICKTPOMArHUTHbIE MOJds.  PaguMOBOJIHOBBIE  MOJIS.
NmMnynbcHbIE paauoioKalMoHHbIe MoJsA. [lone saepHO-MarHUTHON pPE30HAHCHOW MPELEeCCU
(AMPII). I1be303neKTpUYECKHUE MOAS. DIEKTPOMATHUTHBIE CBOMCTBA TOPHBIX MOPOJ. Y IeTbHOE
JNEKTPUYECKOE  COMPOTHUBIIEHWE TOPHBIX TOPOJ. DIJIEKTPOXMMHUYECKass aKTHUBHOCTb U
NoJISIpU3yeMocTh. JludnmekTpuueckass M MarHuTHas NpoHunaeMoctu. [IbezoanexTpuueckue
Monynu. Amnmaparypa u o0opyaoBaHue Ui dJekTpopasBeiaku. OOmas XxapakTepuCcTHKa
MPUMEHSEMBIX B JJICKTPOPA3BEAKE TEXHUYECKUX cpelacTB. [lpuMepsl sieKkTpopa3BeloyHON
anmaparypel. Metoasl snekTpopa3Benku. CymHOCTH W METOAMKA  AJIEKTPOMAarHUTHBIX
30HaMpoBaHuM. OOmas  XapakTepUCTHKAa  AJIEKTPOMArHUTHBIX  30HAUpoBaHui  (OM3).
DJIEKTPUYECKUE  30HAUPOBAHUS.  30HAMPOBAHUE  METOJOM  BBI3BAHHOW  MOJISIPU3ALIMH.
MarnuToTeTypuyeckie MeTOo/bl. 30HIMPOBAaHUE METOJAOM CTAHOBJIEHHS Tmoys. YacToTHbIE
JJIEKTPOMArHUTHbIE 30HIMPOBAaHUS. BBICOKOUACTOTHBIE 30HAMPOBAHMS. SIAEpHO-MAarHUTHOE
pezoHaHcHOoe  Tomorpaduueckoe 3oHAMpoBaHue (AMP-T3). CymHocTh W MeTOIUKA
JMIEKTPOMArHUTHBIX — NpouiaupoBaHuil. MeTo  €CTECTBEHHOTO  3JEKTPUYECKOTO  MOJIS.
OnexTponpoduapoBaHne METOAOM CONPOTUBICHUN. JEKTPONPOYUIMPOBAHUE METOAOM
BBI3BaHHOI monsAgpu3anuu. MeToJ MepeMEeHHOI0 €CTECTBEHHOrO JJIEKTPOMArHUTHOTO TIOJIS.
HuskowyactoTHoe rapmMoHudeckoe mnpoduiarpoBaHue. MeToJ TMEepexXOoAHBIX  MPOLECCOB.
AbsposnektpopasBenka. PamnoBoiHOBOoe mpodumiaupoBaHue. [1be303JE€KTpUUECKHE  METOJIBI.
[Ton3emHble METOIBI 3IEKTPOpa3BeaKU. I'€orieKTpoXxuMudeckue MeToAsl. MeTos 3apsKeHHOTo
tena (M3T) wmm 3apsga (M3). MHayknuoHHOE mNOpocBeYMBaHHWE. METON PpaauoBOJIHOBOTO
npocBeunBanus. [loasemuelii Bapuant [IOM. HHrepnperanus NaHHBIX 3JIEKTPOPa3BEIKH U
pemaeMble  3ajaud. VIHTepmperamusi SJEKTPOMAarHUTHBIX 30HIuUpoBaHud. KauecTBeHHas
uHTeprpeTanms. KonudecTBeHHass  WHTeprpeTanus  TpadOaHATUTUYCCKUMH  CIIOcO0aMHu.
[Tamerounbie Metoawsl uHTepnperanuu OM3. KommbloTepHass WHTEpHpeTanus KpuBblx OM3
MeTogoM  moabopa.  MHTeprperamusi  BBICOKOYACTOTHBIX — paanoBonHOBBIX (PB3) wu
paauonokanmonHbix (PJI3 mmu PJIM) 3onmupoBanuii. Pe3ynbTarbl Treosioro-reou3nyeckoro
UCTONKOBaHUS JMaHHBIX OM3. VMHTepnperanus JaHHBIX SJIEKTPOMArHUTHOTO TPOGUIMPOBAHUSI.



[IpuMeHeHre MeETONOB 3JIEKTPOMArHuTHOro mnpoduaupoBanus. Wurtepnperamuss U obiactu
MIPUMEHEHHUS MMOA3EMHBIX METOJIOB JIEKTPOPA3BEAKH.

Pazgen 5. Ceiicmopa3Benka. OOmmue cBeneHust o celicMopasBeake. dusnueckue u
reoJIOTUYECKUE OCHOBBI ceiicMopa3Beaku. OCHOBBI TEOPUM YIPYTrOCTH. YTIPYyrue BOJIHBI B
0e3rpaHUYHBIX cpenax. YIpyrue BOJHBI B CIOUCTBIX cpenax. OcoOEHHOCTH pacipoCTpaHEHUs
CEeCMUYECKHUX BOJIH B peabHbIX cpeaax. CKkopocTu cericMuyeckux BoJH . [lormomenue ynpyrux
BOJIH. 30Ha MaJjblX CKOpocTeil. THIIBI CKOpOCTEM B CIIOMCTBIX cpefgax. THIbl CEMCMHUYECKUX
rpaaui]l. OO0CHOBaHHME CEHCMUYECKUX METOOB pa3Benku. BomHbl-momexu. CeiicMopa3BegodHas
anmaparypa. Mcrounuku ynpyrux BosH. llpuemHuku ynpyrux BoiH. HHTepdepeHIMOHHbIE
CHUCTeMBbl TpHeMa M Bo30yxkIeHus ynpyrux BosH. CeiicmocTaHnuu. MeTonWka M CHCTEMBI
HabmroeHuii. MeToJ1 oTpakeHHBIX BOJH. IIpsiMble KWHEMaTHYECKUE 3aa4l METO/1a OTPAKEHHBIX
BOIH mpu obOmem mnyHkTe Bo30yxkaeHus (OIIB). Kunemartnka KpaTHBIX OTPaKEHHBIX BOJIH.
Habmiogenuss mo wmerony oOmedt riayOMHHON TOoukd. CHCTeMBbl HAONIOAEHWH B METONE
OTpaXKeHHBIX BOJH. MeTo/ MpelloMIIEHHBIX (TOJOBHBIX) BOJH. IIpsiMble KHHEMaTHYeCKHe 3a1a4u
METO/1a MPEJIOMIICHHBIX BOJH. CHCTEMBI HAOIOICHUI B METO/IE MPEIOMIICHHBIX BOJIH. MeToauKa
nosieBeix HabOmonennit MIIB. O6paGoTka u wuHTEpHnperanus JaHHBIX CEHCMOpa3BEIKU.
WuTepnperanonHsle Mojenu B ceiicmopassenke. OOpaboTtka ceiicMorpamm. OOpaboTka u
WHTEpOpeTalys JaHHBIX METOJa OTPaXXEHHbIX BOJIH. VIHTeprperanus JTaHHBIX METOJa
IpEJOMJICHHBIX BOJNH. [IlpuMmeHeHHe celicMOpa3BeaKU [UIsl pELICHHs Pa3IMYHBIX T'€0JOIMUECKUX
3amau. CeiicMopa3Beka TIpH TOMCKax YIIeBOAOpOAOB. ManorinyOnHHas (WH)KCHEpHast)
ceificmopa3Benka. CeiicMopa3Beqka MpU PEIICHUH PYIHBIX 3anad. [ TyOMHHBIE CcelCMUYEecKue
HCCIIEI0BAHMUS.

Pa3nea 6. TepmopasBeaka. ®U3HMKO-re0J0rMUYE€CKUE OCHOBBI TEpMOpa3BenKU. TemnoBoe
nose 3eMJIM U €ro mapaMmeTpbl. PernoHanbHbIN 1 JIOKAJIbHBIN TEIJIOBBIE TOTOKH B 3€MHOM KOPE.
[IpuHLIHMIIBI TEOPUU TEPMOPA3BEIKHU. TEIIOBBIE U ONTUYECKUE CBOMCTBA FOPHBIX ITOPOA. Meroas!
TepMOpa3BeIKU. AmnmapaTrypa JUisi TE€OTEPMUYECKHUX HCCleoBaHUW. PanuorersioBele U
uH(paKkpacHble CheMKH. PernoHanbHble TeoTepMUUECcKue uecinenoBanus. [lonckoBo-pasBe1ouHbIe
reorepMuueckue padoTsl. [IpuMenenne TepMopasBeiKu ISl U3y4EHUS T€0JIOTMUECKOM Cpebl.

Pazgen 7. SAnepuas reopusnka. DU3NKo-XUMUUYECKUE U T'€OJIOTHUYECKUE OCHOBBI SAEPHOMN
reopusnku. OOIIMEe CBEEHUS O PAJAMOAKTUBHOCTH. B3auMoieiicTBHE paiMOaKTUBHBIX H3Ty4eHUN
C OKpyXarouen cpenoil. PanqmoakTMBHOCTH TOpHBIX IOpoA U pyA. Meronasl omnpezeieHus u
COJIepKaHUE pAJUOAKTHUBHBIX JJIEMEHTOB B 3€MHOM Kope. PaguoakTHBHOCTE MHHEPAIOB.
PagnoakTHBHOCTh TOpPHBIX TMOPOJ, PYyH, BOJ M ra3oB. SnepHo-(uM3HyYecKHe CBOMCTBAa TOPHBIX
nopon u pya. OOmas XapakTepUCTHKA SAEPHO-PU3NYECKUX CBOWCTB TOPHBIX MOPOJ U PYII.
I'amMma-irydeBbie CBOMCTBA TOPHBIX NOPOA U pyA. HeHTpoHHBIE CBOMCTBA NOPHBIX IOPOJ U PYA.
Amnmaparypa W METOIbI, NPUMEHsIEMbIE B sAepHOW Teodusuke. Amnmaparypa s SAEpHO-
reopu3nYecKux uccieaoBaHuil. Paanomerpuueckue Metoabl pas3Beakd. OCHOBHBIE MOHSTHS
paguoMeTpun.  AsporamMMa-cheMKa.  ABToramma-chbemka. IlemexogHas  raMmma-chbeMKa.
I'myOunHas raMMma-cheMKa. 3ajaud TaMMa- W TaMMa-CIeKTPOMETPHUYECKOW  CHEMKH.
OMaHallMOHHAsg CbhbeMKa. MeToa TOA3EMHON  pPEeruCTpallid  KOCMHYECKHX  H3JIy4YEHHI.
Onpenenenne abCOMIOTHOrO Bo3pacta Tmopoxa. SaepHo-pusmueckue Metonsl. OOmas
XapaKTepUCTHKA sIepHO-(U3HUECKUX (PaJIlOM30TOMHBIX) METO/OB Pannon3oTonHble ramMma-
METO/bl. Painon30TONHBIE HEUTPOHHBIE METOMBI.

Pa3znen 8. I'eopusuueckne uccienoBanusi ckBaskuH. O0mme monoxxenus. Hekoropsie
ceenenuss u3 ucropun [MC. Kepn m TI'MC. XapakrepucTuka CKBaXHHBI Kak OOBEKTa
uccienoBanus. Kimaccudukamus MeTo10B, pemaeMble 3a1auu U cxema yctaHoBku ['MIC. Meroapl
anekTpomerpuu. KapoTaxx  OTEHIMaIoOB  CaMOIPOMU3BOJIBHOM — mojspusauuu. Kaporax
MOTEHIMAJIOB BbI3BAHHON MOJSAPU3ALMM. Y IENbHOE JIIEKTPUYECKOE CONPOTHUBICHHE BOIHBIX
pacTBOpoOB U ropHBIX Mopoa. Kaporax conmpoTuBieHus: HeOKyCHpOBaHHBIMU 30HAaMU. KapoTtax
conpoTuBiieHUs: (OKYCHUPOBAHHBIMU 30HJaMU — OOKOBOHM KapoTax. MHAYKIMOHHBIA KapoTax.
JusnexTpudeckuil KapoTak. MUKpoKkapoTaK. MeTosl painoMeTpun ckBaxxiuH. OCHOBHBIE OJIOKU
anmaparypel st PK. T'amma-kapotax. I'amma-ramma-kapotaxk. PeHTreHopaanoMeTpu4ecKHil



KapoTtaxx. HeHTpoHHBIM KapoTaxk. MMIyJIbCHBIM HEUTPOHHBIM KapoTax. flIepHO-MarHUTHBIN
kapotax. CeiicmoakycTuyeckue wMeroapl. OOmas XapakTepUCTHKA CEHCMOAKyCTUYECKHX
METOJ0B. AKYCTHUYECKHH KapoTa)X. AKYCTHYECKMM KapoTak Ha OTPaKEHHBIX BOJIHAX.
BeprukanpHoe ceiicMuueckoe mnpoduiupoBaHue. TepMuueckWe W MarHUTHBIE METOJbI.
Tepmuueckuii kapoTak. MarHUTHBIM KapoTax. VcciaenoBaHue CKBaXHH B Ipoliecce OypeHus.
MeTopl, OCHOBaHHBIC Ha MCIOJIb30BaHUU OypoBO#l TexHHWKHU. ['a30BbIil kKapoTaxk. MccmenoBanue
KaMEHHOTO Marepuana. V3ydeHue TEXHUYECKOrOo COCTOSHUSA CKBaXHMH. VIHKIMHOMETpHS.
Kasepromerpus u npodunemerpus. Komriekcnoe npumenenne metoqnoB ['MIC. Hedrerazosbie
MECTOPOKACHHSI. YTOJIbHBIE U PYAHBIE MECTOPOXKICHNUS.

Pa3znen 9. KommiekcupoBanue reogusnyeckux mMeroaoB. [loHsaTHe 0 reopuzndeckom
komruiekce. Pdusuko-reonmoruueckas Mojenb. OmnpeneneHue (QU3UKO-TEOJIOTHYECKON MoJenu.
®dopmupoBanue u Tunibl @I'M. VcnoBus 3¢(HEKTUBHOTO MPUMEHEHHS T€OPU3NUECKHX METOJIOB.
HeonHo3HayHOCTH pemieHust oOpaTHBIX 3a1au reopusuku. KauecTBeHHAas HEOIHO3HAYHOCTH I10
OTIpe/IeNIeHUI0 TPUPObl reodusndeckux. aHomanuid. KonudecTBeHHass HEOJHO3HAYHOCTH IMPHU
pemeHnn oopaTHbIX 3a1a4u. CyXeHHne MpeaesioB HeoOAHO3HAYHOCTH. KoMITIIeKCHast nHTepIpeTays
reopusnuecknx AaHHbIX. KoOMIUIEKCHBIH aHanmu3 reodusnyeckux HaHHbIX. KonuuecTBeHHas
KOMIUIEKCHAsI MHTEpIpeTanuss reou3nyeckux TaHHBIX C MOMOIIBIO PErpeCCHOHHOTO aHalu3a.
['eonoruueckas MHTEpIIpeTalUs KOMIUIEKCHBIX reodusmdeckux AaHHbIX. OueHka MopQojaoruu
00BekToB. OTIeHKa MOIIIHOCTH U TITYOWHBI 3alieranust 00beKTOB. OIIeHKa BEIIECTBEHHOTO COCTaBA.
Ornenka Bo3pacTta 00beKTOB. Br1O0Op reodusnueckoro komruiekca. OCHOBHBIC TPUHITUITBI BBIOOpA
KOMILIEKca. YCIIoBHsS (popMupoBaHHs reo(U3NYECKOro KOMIUIEKCa. BHABI KOMIUIEKCHPOBAaHUS
reopuszndeckux MeronoB. OcHOBbI nerpodusuku. Ilerpodusuka m reodusmyeckue CBONCTBA
TOpHbIX mopoa. ['eomoro-rupporeosiornyeckue u JeOpMaIMOHHO-TIPOYHOCTHBIE CBOWCTBA
Metoanka u3MepeHHi (PU3NUEeCKHX CBOWCTB TOPHBIX MOpoja. B3auMocBs3u meTpodu3nyueckux
CBOWCTB TOpHBIX 1opoa. Ilerpopusnyeckne KapTol.

Pa3nen 10. Hayuno-npakTuyeckoe npuMeHeHue reopusuku. ['myonnHas reodusuka u
ocHOBBI (pu3uku 3emuu. Metoasl rinyonHHON reodusuku. CtpoeHne 3emiu Mo reopu3nuecKum
naHHbIM. PermonanpHass reodusuka. MeTombpl PErHOHATBHON TIIYOMHHONM W CTPYKTYpHOH
reo¢pusuku. PernoHanbHble KapTHPOBOYHO-TIOMCKOBBIE KpPYIHOMAcIITaOHBIE TeOo(pH3NUECKre
uccienoBanus. Iloncku W pasBeika MOJIE3HBIX HCKOMAeMbIX TeO0()U3MUECKUMH METOJaMHU.
OU3UKO-TEOJIOTHYECKHE MOJAETH OOBEKTOB IOMCKOB KaK OCHOBAa T€O(PHU3MUECKUX IOMCKOB U
pa3BeKHd TBEPIBIX IMOJIE3HBIX HcKomaemblx. HedrerazoBas reodusuka. Pynnas reodusuka.
Hepymnas u yrompHas reodusuka. WmxkeHepHas reodusuka. [eodu3udeckre MeTOIbI
HCCJEOBAHNUS TEOJIOTHYECKON cpefpl. ['maporeonormyeckas W IOYBEHHO-MEIUOPATHBHAS
reopusrka. VHxeHepHO-reosornyeckass M ropHas reodusuka. Mep3loTHO-TIIAINOIOTHIECKast
reopusuka. TexHuueckas u apxeojoruueckas reodusuka. DKOJIOTUYECKas M MEAUIIMHCKAs
reopusnka. DKojoruueckas reopusnka M reopu3MUEcKas dKOJOTHSA. DKOJOro-reopu3ndecKue
WCCJIEOBAHUS W MOHMTOPUHI T€OJMHAMMYECKMX HPUPOAHBIX M TEXHOTE€HHBIX IPOLECCOB.
DKkonoro-reopu3nyecKkie HMCCIeOBaHUS M MOHUTOPHHI BELIECTBEHHOTO (XHMHUYECKOTO HIIU
FEOXUMHUYECKOI0) 3arpsi3HeHusl OKpyxarouieil cpensl TexHoreHHoe (GU3NYECKOe 3arps3HEeHHE.
MeaunuHcKas reopu3nKa.

7. TEPEYEHb VYYEBHO-METOAMYECKOI'O OBECIIEYHEHUA JJIsd
CAMOCTOSTEJBHON PABOTHI OBYUAIOIIUXCSA 1O JUCIMUIIJIMHE
(MOAYJIIO)
1. Teodusuka. Yuebnuk / [Tox pen. B.K.Xmenesckoro. 3-e u3z. - M.: KJ1VY, 2012. - 320 c.
2. Xwmenecko, B.K. TI'eodusnueckne meronasl wuccinegoBaHuss 3eMHOW Kopel. KaH. 1.
MeTobl IPUKIaJIHOW U CKBaXKMHHOU reou3uku. - Jlyona: Mex 1. yHUB. IpUpPOAbI, OOIIECTBa U
yenoBeka "Jlyona", 1997. - 276 c.
3. Xwmenesckot, B.K. T'eodusmueckue meroapl uccienoBaHusi 3emMHOM Kopel. Ku. 1.
PernonanpHas, pa3Benodynas, MHKEHEpPHasT W dKojoruuekas reodusuka. - J[yona: Mex.yHuB.
PUPO/IBI, 00IIecTBa 1 uenoBeka "Jlyona", 1999. - 184 c.



4. Tpyxun, B.M. O6mas u skomorudeckas reodpusuka. Yuebnuk / B.M. Tpyxun, K.B.
[Tokazees, B.E. Kynunpia. - M.: ®usmarnurt, 2005. - 576 c.

8. ®OHJI OEHOYHBIX CPEJACTB JJ151 IPOBEJEHUS TPOMEKYTOYHOI
ATTECTAIIAU OBYYAIOIIUXCS MO TUCHUATIIMHE (MOYJIIO)

O01mme cBegeHus

1. | Kadenpa TOPHOIO JeJ1a, HAYK 0 3eMJle ¥ MPUPOA000YCTPOIicTBA

05.03.01 I'eostorus

2. | HampaBnenue moaroToBKu
npopuias «I'eopusuxa

3. | AucuuminHa (MOIyJIb) b1.B.O/1.7 I'eopusuka

IlepeyeHb KOMIIETEHIM I

— CIOCOOHOCTh OCO3HABaTh COIMAJIBLHYIO 3HAYMMOCTH CBOEW Oyaymied mpodeccuu,
BJIaJICHHEM BBICOKOWM MOTHBAIIMEH K BBITIOIHEHUIO TpodeccuonanbHoil aestenpoctr (OIIK-1);

— CIIOCOOHOCTH UCITOJIB30BaTh B MPOGECCHOHATBHON JESITEIIbHOCTA 0a30BbIe 3HAHUS
MaTeMaTHUKHu U ecTtecTBeHHbIX Hayk (OITK-3).




Kpurtepnu u nokasare/iy OleHMBaHUs KOMIIeTEHIMI HA Pa3JIMYHbIX dTanax ux (popMUpPOBaHUS

KpuTepuu u noka3zareiu OeHMBAHUS KOMIIETEHIUIA

DopMbI KOHTPOJIA

Irtan popmupoBanusa komnerennnu | Popmupyemas
copmupoBaHHOCTH
(pa3neJibl, TeMbl JUCHUILINHBI) KOMIIETeHI U 3HaTh: Ymern: Baanern: .
KOMIIEeTeHIH
CogepxaHue IUCUUIUIMHBI
Jiep JHcHL OnwuckiBaTh OCHOBHBIE
reou3uKd, Kak HAyKH O [onsatueM rTeopU3UKH, Kak
. | TeodusmuecKue TIOJISt u
OIIK-1 3emile M TNPUKIATHBIX €€ HAyKH O (PU3UUECKUX SBICHUSIX
1. Bsenenue OCHOBaHHbIE Ha WX H3YyYCHHUH Pedepar
OIIK-3 METOJIOB M3YYICHHS U T1poreccax B 000JI0YKaX
. METOJIBI u TEXHOJIOTUH
MECTOPOXKICHUN TOJE3HBIX . 3emin u ee sape.
pa3BeOYHON reoPpU3nKH.
HCKOIIAEMBIX.
duznueckue u
Te0JOTUIECKHE OCHOBBI [IpencraBnernem 0
BrmonHUTe oOmmMcaHWE IpeaMeTa
rpaBUpPa3BEIKY, N IPaBUTAllMOHHOM  IIOJIE, €ro
TG PepeHIHAIINI0 TOPHBIX TPABHPABEAKI €€ OCHOBHBIX | one u CYILIHOCTH
OIIK-1 p P Mo uduKkami u PacCKpHITh PHp y IIpaxkTryeckas
2. I'paBupasBeaka MOpOJlT 1O IUIOTHOCTH H IpaBUPA3BEIKH, KAaK BEIYIIErO
OIIK-3 BO3MOXKHOCTH Pa3JIMYHBIX METOLOB pabora
METO/Ibl €€  H3MEpEeHHs. reopu3n4ecKoro MeToza
JUIL  PEUICHHUS  TE€OJIOTUYECKUX
MeToauKy TpaBHPa3BEIKH: sanas U3YUYCHHUS Te0JIOTHYECKUX
Ha3eMHBIE, MOpPCKHE U ’ CTPYKTYP.
MTO/I3eMHBIE CHEMKH.
OCHOBHBIE  TIOHATHSA W
OTIpeieIeHuUs
pel OOBSICHATH CXOJICTBO "
MarHATOPa3BEAKH.
pasnuyne  TPaBUTAIMOHHOTO |
Metoauky © TEXHOJIOTHIO N
MarHATHOTO rornedl, | OCHOBHBIMH MOJU(PHUKAIHIMHU
MarHATOPa3BEIOYHBIX
OIIK-1 HEO0OXOIMMOCTh 1 BO3MOXKHOCTSIMH Pa3IAIHBIX [IpakTraeckas
3. MaruauTtopa3Beaka pabor. OcobenHoctu
OIIK-3 KOMILICKCUPOBAHUs METOAOB | METOAOB IJI PELIEHUS pabora
AHOMAQJBHOTO  MAarHUTHOTO
TpaBUU- ¥ MAarHUTOPa3BEIKH MPH | TCOTOTMYCCKUX 3a/1aY.
TOJIst HaJ pa3HBIMU
MTOCTaHOBKE u MPOBEICHUH
Te0JIOTHYECKUMH u
re0JIOrOpa3BeI0YHBIX PadoT.
T€03KOJIOTHYECKUMHU
00BEKTaMU.
Omnpeznenenue, CyIHOCTb U
KIaccu(pukamus  METOJIOB
3JIeKTpopa3Benku. MeTonsl | BEIMONMHNTE ommcaHue mpeaMera
3JIEKTPOMarHUTHOTO 3JIEKTPOPa3BENKH, €€ OCHOBHBIX OCHOBHBIMH MOJH(PHUKATAIMHU
4 DteKTpopasBeKa OIIK-1 PO UITNPOBAHUS U | Moau(UKAII B PACKPHITh 1 BO3MOXKHOCTSIMH Pa3IUIHBIX [IpakTuaeckas
) pop OIIK-3 30HAUpOBaHus.  [IpuMepsl | BO3MOKXHOCTU Pa3UYHBIX METOJOB | METOAOB JJIsl PEIICHUS pabota
HCTIIOIH30BAHNUS JUTSL PEIICHNS Te0JIOTHYECKUX TCOJIOTUIECKHX 3a/1a4.
pe3yJbTaToB 3ajad.
INIEKTPOPa3BEIKU B

KOMILJICKCE C JAPYTrumMunu




KpnTepml M MOKA3aTeJU OlleHNBAHUS KOMIIeTeH il

DopMBbI KOHTPOJIS

Jrtan ¢opMupoBaHusa KomneTeHuuu | Popmupyemas
chopMUPOBAHHOCTH
(pa3aenbl, TeMbl TUCHHUILTUHBI) KOMIeTeHI s 3HaTh: YMmerh: Baapern: 9
KOMIeTeH Ui
METOJaMH IIPH PEIICHUH
Te0JOTMYECKUX 3a/1a4.
XapaKTePUCTHKY
s BerInomHuTh onMcanue npeaMeTa
CEeliCMOBOJIHOBOTO MOJISI U . .
. celicMOpa3BeKH, €€ OCHOBHBIX OCHOBHBIMU MOJU(PHUKAIAIMHU
OCHOBHBIX MO (KA .
. OIIK-1 N Mo udUKai 1 pacKpbITh 1 BO3MOXKHOCTSIMU Pa3/IM4HbIX IIpaxkTruyeckas
5. CelicmopasBenka. ceifcMopasBenKH,
OIIK-3 BO3MOXKHOCTH Pa3JIUYHbIX METONOB | METOJOB JJIs PELICHUS pabora
TIPUHIUIIBI TIOTYYCHUS
JUISL pEILICHNUS] TE0JIOTHUECKUX T'€0JIOTHYECKUX 3a/1a4.
BPEMEHHBIX U TTTYOHMHHBIX sanad
CEHCMMYECKUX pa3pe30B )
OCHOBHBIE TIOHATHS U
OTIpeIeIeHuUs
TepMopa3BeaKu. MeToIUKy
¥ TEXHOJIOTHIO
OnwucheIBaTh pernoHaEHBIC
TEPMOpPa3BEIOYHBIX paboT.
OIIK-1 TEIUIOBLIE TOTOKH B OKEaHaX, CymHOCTBIO METOIOB [IpakTruaeckas
6. Tepmopa3sBeka OcobenHoctr
OIIK-3 pudTax, Ha KOHTHHEHTaX U TePMOpPa3BEIKH pabota
CTaI[IOHAPHOTO
OOBSICHUTB UX PUPOSTY.
TEeMITepaTypHOT'O MOJIs Hat
Pa3HBIMH T€0JOTUIECKUMHU
U T€0DKOJIOTUUECKIMHU
00BEKTaMU.
IIpencraBnenue o
BrimonHuTe  OmHMcaHWE peaMeTa .
OCHOBHBIE TIOHATHS 1 N i palroaKTHBHBIX CBOICTBaX
N SAIepHON Teo(pU3NKH, €€ OCHOBHBIX
OTIpeNieNIeHUs SIIEPHOM S MIPUPOIHBIX OOBEKTOB H
OIIK-1 MOIUPUKAITAH u PacKpHITH [IpakTruaeckas
7. SnepHas reopusznka reo¢usuku. MeToauky u 000CHOBATh MPUMECHECHHE
OIIK-3 . | BO3BMOYKHOCTH Pa3IMYHBIX METOJIOB pabota
TEXHOJIOTHIO paboT AaepHON METOZIOB PAaJHOMETPHH U
UL PEHmICHHS  TeOJIOTHYECKHUX .
TeOQU3UKH. sanas sIIePHOM Te0(U3UKH B
) I€0JIOTUU U F€03KO0JIOTUU
T'eousmaeckre MeTOIbI OCHOBHBIMH MOIH(DUKAITUIMHI
WuTepnpernpoBats pe3yIBTATHI
8. I'eoduznueckue OIIK-1 HCCIE0BAaHUS 1 BO3MOXKHOCTSIMU Pa3JIM4HbIX IIpaxkTuyeckas
CKBa)KMHHBIX reopu3MYecKux
UCCIIEIOBaHUS CKBXXHH OIIK-3 T'e0JIOrOPa3BEAOYHBIX O — METOJIOB JJISI PEIICHUS padora
CKBaXXHH ’ re0JIOTMYECKUX 3a/1a4.




Irtan ¢GopMHPOBaHUS KOMIIETEHIHH

®opmupyemas

KpnTepml M MOKA3aTeJU OlleHNBAHUS KOMIIeTeH il

DopMBbI KOHTPOJIS

chopMUPOBAHHOCTH
(pa3aenbl, TeMbl TUCHHUILTUHBI) KOMIeTeHI s 3HaTh: YMmern: Baanern: 9
KOMIeTeHIH i
OOBSICHATD CXOJCTBO W pa3IHIne
TPaBUTAllMOHHOTO ¥ MAarHUTHOTO
o OCHOBHBIMU MOJU(PHUKAIAIMU
OCHOBEI TIOJICH, HEOOXOAMMOCTh
9. KommnexcupoBanue OIIK-1 1 BO3MOXKHOCTSIMU Pa3/IM4HbIX IIpaxTruyeckas
KOMIIJIEKCUPOBaHHS KOMIIJIEKCUPOBaHHS METO/I0B
reo(pU3MIEeCKuX METOIOB. OIIK-3 METOJOB AJIS PELICHUS pabora
reo(pu3M4ecKuX METOJI0B TpaBUH- ¥ MAarHATOPa3BEAKH IIPH
re0JIOTMYECKUX 3a/1a4.
MTOCTaHOBKE u MIPOBEJICHUH
re0JIOropa3Be0uHbIX pabdoT.
HaBbixamu npoBeieHust
CymHoCcTh M1 0COOCHHOCTH Hay4YHBIX UCCIICIOBAHMI
reou3UIEeCKNX METOI0B o0nacTy ucciIea0BaHus
HCCIIEIOBAaHUA reo(pU3nKy ¢ yIeTOM
10. Hayuno-npaktiueckoe OIIK-1 [IpuMeHSTh MOTyYeHHbIE 3HAHUS ¢ Y1
T€0JIOTOPa3BEAOYHBIX XapaKTEPUCTUK U Pedepar
MIPUMEHEHHE Te0()U3UKU OIIK-3 TP PENICHUH MTPAKTUIESCKUX 33724

CKBa)XMH Ha HEPTETA30BBIX,
PYIOHBIX M YTOJIBHBIX
MECTOPOXKICHUSX.

BO3MOXXHOCTEW COBPEMEHHOMU
anmaparypsl u
UH(POPMAIUOHHBIX
TEXHOJIOTHH.
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Kpurtepuu u mkajiabl oleHUBAHUSA

1. IIpakTnuyeckasi padora

5 6am1013 — CTYACHT pCUInJII BCC PCKOMCHAOBAHHLIC 3aJaud, NPABUJIIBHO H3JIOKHII BCC
BapHaHThl MX pELICHMs, apryMEHTUPOBAaB UX, C 00sA3aTENbHOW CCHUIKOM Ha COOTBETCTBYIOIIHE
HOPMATHUBBI (€CITU 110 COAEPIKAHUIO 3TO HEOOXOMMO).

4 Gamna — CTyJIeHT peuri He MeHee 85% peKoMEeHJ0BaHHbIX 3a/1a4, MPAaBUILHO U3JI0XKHII BCE
BapUaHTBl pEIIeHHs, apryMEHTUPOBAaB HX, C O00S3aTENIbHOW CCHUIKOM Ha  COOTBETCTBYIOILME
HOPMATHBBI (€CJTH TI0 COAEP>KaHUIO 3TO HEOOXOMMO).

3 Gaia — CTYACHT pemnmi He MeHee 65% peKOMEeHI0OBaHHBIX 3a]1a4, MPaBUIHLHO U3JI0KUI BCE
BapHaHThl UX PELICHHS, apI'yMEHTUPOBAaB MX, C 00sA3aTEeNbHOI CCBHUIKOM Ha COOTBETCTBYIOIIUE
HOPMATHUBBI (€CITU 110 COAEPIKAHUIO 3TO HEOOXOMMO).

2 Oamna — ctydaeHT BbimoiaHwI MeHee 50% 3amgaHus, W/WIM HEBEPHO YyKa3zajdl BapUaHTHI

peuieHusl.
Pabora Ha ka/10M MPaKTUYECKOM 3aHSATUH OlleHUBaeTcs B 1 6a.
2. Pegepar
banbl XapakTepuCTUKH PACKPBITHS TEMbI CTYIEHTOM
— CTYJICHT TTyOOKO M BCECTOPOHHE YCBOMII ITPOOIIEeMYy;
— YBEPEHHO, JIOTMYHO, IIOCJIEI0BAaTeIbHO M TPAaMOTHO €ro
U3IIAraeT;
— ONMpasch Ha 3HAHUS OCHOBHOM W  JIONOJHHUTEIBbHOU
6 JMTEPATyPEI, TECHO MPUBSA3BIBACT YCBOCHHBIC HAYMHBIC MONOKEHHA C
MPAKTUYECKON AESITeNbHOCTHIO;
— yMello 0OOCHOBBIBA€T M APTyMEHTUPYET BBIABUTAEMBIC UM
ujeu,
— JIeJIaeT BBIBOJIBI U 000OIIEHHS,
— cBOOOHO BJaJIeeT MOHATUSIMU
— CTYJIEHT TBEpPJO YCBOWJ TE€MY, I'pPaMOTHO M IO CYIIECTBY
u3JIaraeT ee, ONUpPasch Ha 3HaHUS OCHOBHOM JIUTEPATypHI;
— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;
5 — VBSI3BIBAET ~ YCBOCHHBIC  3HAHUS c MPaKTUYECKON
JeSITeNIbHOCTBIO;
— apryMEHTHUPYET HayYHBIC MOJIOKCHHUS,
— JleJIaeT BBIBOJBI M 0000IIEHNS;
— BJIaJIECT CUCTEMOM OCHOBHBIX ITOHSATUI
— T€Ma pacKpbiTa HEIOCTATOYHO YETKO U TIOJHO, TO €CTh
CTYJCHT OCBOMJI MPOoOJeMy, 10 CYIIECTBY M3JIaraeT ee, OMUpascCh Ha 3HAHUS
TOJIBKO OCHOBHOM JINTEPATYPHI;
— JIOTTYCKAeT HECYIIECTBEHHBIE OIMOKH U HETOUYHOCTH;
4 — UCIIBITBIBACT 3aTPYAHEHUS B MPaKTUYECKOM MPUMEHEHUU
3HAHUI;
— c1ab0 apryMEHTHPYET HayUHBIC ITOJOXKCHHS;
— 3aTpyaHseTcs B GOPMYIUPOBAHUU BHIBOJIOB M 000OIIICHUI;
— YaCTUYHO BJIQJICET CUCTEMOU MOHSITUIA
— CTYJCHT HE YCBOWJI 3HAUUTEIbHON YacTH MPOOIIEMBI;
— JIOMYCKAeT CYIIECTBEHHbIC OMMMOKM ¥ HETOYHOCTH TIpU
PaccMOTpEHHH €€;
3 — UCTIBITBIBAET TPYAHOCTH B TMPAKTUYECKOM MPUMEHEHUU
3HAHUH;
— HE MOXET apryMEHTHUPOBATh HAyYHBIE TIOJIOKEHUS;
— He (OPMYIUPYET BHIBOJIOB M 000OIICHHUI;
— HE BJIaJICET MOHATUHHBIM annapaTom
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Tunoevle Koumponwvhbvle 3a0aHUA U MEMOOUYECKUE MAmepuaibl, Onpedenaoujue
npoueoypvl OWEHUGAHUA 3HAHUIl, YMEHUIl, HAGbLIKOG U (Unu) onvima OeamenbHOCHmU,
Xapakmepuzyruwiux Imansl  QoOpMUposaHus  KoMnemeHYuill 8 npouecce 0CE0eHUs
obpazoeamenvHoll NPOPAMMbL

1) IIpuMepbl npaKTHYECKUX PadoT

IIpakTnyeckas padora Ne 1
Pemenne npsimoii 1 00paTHOI 3a1auM rpaBUpa3BeAKHU IJIs Iapa

Teopernyeckas 4acTb

B HEKOTOpBIX ciydasiXx pealbHbIE T'€OJOTMYEeCKHEe OOBEKTHI MOXKHO AalMpPOKCUMHPOBATH
TelaMH TPABUILHOW TeOMETpUUYecKOil (OpMbI, YTO CYIIECTBEHHO OOJIETYAaeT WHTEPIPETAIHIO
reo(pU3U9IEeCcKUX JaHHBIX.

I'eonmornueckne anamoru mapa (chepsl): THE3M000pa3HbBIC PYIHBIC 3aJIEKH, KapCTOBBIE
(bOpMBI, COJISHBIE KYIIOJIa, HHTPY3HUH.

OcHoBHasl 3ajjaya COCTOUT B BBIYMCICHUH YCKOPEHUS CUJIbI TSDKECTH g MO 3aJaHHOMY
pacrnpeeieHnI0 aHOMAITBHBIX Macc. B 3ToM ciyuae mpeanonaraeTcsi, YT0 U3BeCTHBI U30BITOUHAS
IUIOTHOCTh, (hOopMa U pa3Mmepsl Tena, a TpeOyeTcs HalWTu paclpejaesieHHe 3HAUeHUN YCKOPEHHS
CHWJIBI TSDKECTH Ha THEBHOU MOBEPXHOCTH, 00YCIIOBICHHOE 3TUM TEJIOM.

Cuoit TsoxecTH G Ha3bIBAETCA CUJIA, C KOTOPOM JI000€ TEIO MPUTATHBAETCS K 3eMIIe.

Cuna, JeiicTByromas Ha  €IWHUIy  MAacChl, HAa3bIBACTCA  HAMPSKEHHOCTHIO
IPaBUTALMOHHOIO TOJI WM YCKOPEHHEM CHIIbI TsbKecTH. HampskeHHOCTh MOJisl €CTh BEKTOpHAs

G M
BEJIMYMHA, & €€ MOJYJIb ONpPENENSETCs B BUIE: g =— =——, [lIe ' — paauyc 3emun; M — macca
m r

3emun; k — TpaBUTAIIMOHHAS TIOCTOSIHHASL.

['paBUTAIIMOHHON TOCTOSIHHOW k Ha3bIBAeTCSl CHJIA TPUTSHKEHHUS JIBYX MaTepHUaIbHBIX
TOYEK ¢ Maccol B 1T Kaxknaas, HaxXOJAIIMUXCS Ha paccTosHUM | cm npyr oOT JApyra.
I'paButanmonnas nocrosHHas B cucteme C/'C yuciaeHHo paBHa 6.67 107 CM3/(F cz), a B CHUCTEME
CU - 6.67 10" v/(xr ¢?).
YCKOpeHHe CHUITBI TSDKECTH HaJl IIapoM 10 MPOQUITI0, HAXOMIIEMYCsl Ha THEBHOW TTOBEPXHOCTH U
MIPOXOJISIIEMY Yepe3 €ro IEHTP, ONpeAeseTcs mo hopmyre:

g= kM

b

3
(x2 +h? )5
e k=6.67 10® ev’/(r ¢*) — TpaBUTAlMOHHAS MOCTOSIHHAS, /I — TIyOWHA JI0 TIeHTpa 1mapa (CM); x
— pacCcTOsIHUE OT HavyaJla KOOPJAMHAT CUCTEMBI IO TOYKH HaOmroAeHus (cMm); M — u30bITOUHAs
macca (T), orpenensiemas B Buge: M = V o = (3/4) zR’c, tne V = (3/4) 7R’ — o6beM mapa (cM’);
R — paguyc mapa (cM); o — U30bITOYHAS TTIOTHOCTH (r/em?).

g mlan

A
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N36pITOYHAST TUIOTHOCTD — 3TO PA3HOCTh MEK/IY IUIOTHOCTBIO HCKOMOTO
00BeKTa ¥ IUIOTHOCTHIO BMELIAIOIINX ITOPOA. EauHMIa N3MEpeHns yCKOPeHHUs
cwibl TspKecTH B cucreme CI'C Hocut HazaHue ['an, Goliee MeNKUe eMHHIIBI —
mI'an 1 Mxlan (1 Tan = 10° mTan, 1 Tan = 10° MxI"an). 1 T'an — 310 yckopenne,
KOTOpO€ pa3BHBaeT Macca B 1 T moj jedictBueM cuibl B 1 guay. 1 [am =
=1 mqun/r = 1 em/c’,

3aganue 1. BerumcieHne yCKOpeHHA CHIIBI TSKECTH (IpAMad 3a1a4a) 1711
uapa.

[To ucxonubIM JaHHBIM R, A, 0, KOTOpBIE, COIJIACHO 33/1aHHOMY BapHaHTY,
BpIOHparoTcs W3 Tabaumsl 1, HeoOXOAMMO paccUuTaTh 3HAYEHHA g B TOYKAX
npoduisg x: 0 M, £5 M, £10 M, £20 M, +40 M, +60 M, +80 M, +£100 M, +200 M,
+400 M, +800 M. Beiuncienns g MpoM3BOUTCS € TOYHOCTBIO /10 COTHIX JONEH
Ml air.

Tabnnma 1
HcxoaHbIE TaHHBIE

Bapranr | h, M | R, M | o, r/em® | Bapuanr | h, M | R, M | o, r/en”
1 40 | 30 0,9 16 50 | 30 0,9
2 40 | 35 0,7 17 50 | 35 0,7
3 50 | 40 0,8 18 60 | 40 0,8
4 45 | 40 0,6 19 55 | 40 0,6
5 45 | 40 0,7 20 55 | 40 0,7
6 55 | 45 0,7 21 65 | 45 0,7
7 50 | 45 0,6 22 60 | 45 0,6
8 55 | 45 0,6 23 65 | 45 0,8
9 50 | 45 0,8 24 60 | 45 0,7
10 40 | 35 0,7 25 50 | 35 0,8
11 35 | 30 0,8 26 45 | 30 0,9
12 45 | 35 0,9 27 55 | 35 0,8
13 55 | 40 0,8 28 55 | 40 0,8
14 50 | 40 0,7 29 60 | 40 0,7
15 50 | 40 0,7 30 60 | 40 0,7




Jlis KOHTPONS XapakTepa BBIYACISHHHA W IIOMCKA OMIMOOK BCE Pacyersl
MIPOBOJIATCSA B CHENHATLHBIX TAOIHMIAX, TTOCTPOSHHBIX TAK, 4TOOLI B KasKIOM
CTOJIOIE BBIIOIHAIOCH TOJNBKO OjHO apudmerndeckoe sAciicrsue. Huke
MIPHBOTATCS TIPUMEP TaKOH TabJHIBI 7S pacdyera YCKOPEHHS CHITBI TSHKECTH OT
mapa.

Tabanma 2

h = R = o= V = M = ) CM3

M M /M M T k=6,67-10" ol
X, M xz, M| X+ hz, M- (xZJrhz)3 2, M h 1 g, ml'an

(xz +h2)3/2 ’ ?

0

5

10
800

PaccunTannoe none g (B Ml 'an) meobxoaMo n300pa3uTh B JeKapTOBOH
cucTeMe KoopjumaT B BHie rpaduka. Baons ocm abcrice OTKIAIBIBAIOTCS
3HAYEHUSI X B MeTpax, a BJOJIbL OCH opauHar — 3HauyeHne g B Ml'an. llpm
MOCTPOEHHH  rpaduka COOMIOAIOTCS  CHGIYIONEe [paBuIa: B | MM
BEPTHUKATBHOTO  MacmTaba JOKHO — VKIajaeiBathes okomo  0,5% ot
MAaKCHMATBLHOW aMIUTHTY/Ibl AHOMATHH; TOPHU3OHTANBHBIH Macmitalb criemyer
B3ATh TaKHM, 4TOOBI HAKIOH rpaduka B 30HAX MAKCHMAaNBHBIX TPAJHEHTOB 10
Haxouwics B npejenax 45-70°. Ha sror ke rpadux HEOOXOAMMO BBIHECTH
pacueTsl, Ipe/ICTaBIeHHbIe B Tabmwile 2.

3ananme 2, Pemenne oOpaTHoi 3a1a4H 110 TPaBAPa3BeAKe I OIapa.

OOparHast 3agada 3aKII0YaeTcs B  BBIYHCICHHH 110 33JaHHOMY
PaCIPEASIISHUIO 11015 YCKOPEHNA CHIIbl TSHKECTH 11apaMeTpoB Tela (1apa), T. .
ero pasmepos R, V' u ruybunsl 3aneranus A. 1lo aHOMannn yCKOpeHUs CHIIbI
TKECTH ¢ TOyOMHa 3aleranus LeHTpa mapa 7 MOokeT ObITb IosydeHa u3
BBIpaKeHus i =~ 1,31 |x0!5 , THe x,, — abcrmcca ModyMakcHMyMa aHOMAlIHH g.

Bemmuuny  M30BITOYHOH  MacChl  MOMXKHO — ONpeaenuTh 1o dopMmyne:

gmax X hz

M= A . Ilo wm3BecTHOMY 3aJaHHOMY 3HAYEHHIO H30BITOYHOMN

., 4
IJIOTHOCTH O MOKHO HAWTH paanyc mapa R n3 seipakenus: M = ERRBG.

Pemenre oOparHOH 3a/1aun HEOOXO{MMO BBHINOIHUTH Kak IS HONS g,
HOJIYYEHHOI'0 LPH PEeleHud IPAMOH 3a7a4d, TaKk H JUId IIPE/CTABISHHBIX B
Tabnuie 3 HabaroAeHHsIX 3nadennii g (B Ml 'am) B Toukax nmpoduns: 0 M, +10 M,
+20 M, ..., 280 M, ¥ MITOTHOCTH ¢ (TaHHBIE BEIOUPAIOTCS COTIIACHO 33 JAHHOMY
Bapuanty). Ilo gamnbiv Tabamnsr 3 HeobXoUMMO B JACKApTOBOH CHCTEME
KOOP/IMHAT MOCTPOUTH rpaduk mois g, codmroas Bce HeoOXO/MMbIe TIpaBiiia
nocTpoeHus rpadgukoB. PesyinbraTsl pemeHust 00paTHOH 3a1a9u JOJIKHBI ObITh
TIpe/ICTaBIeHBl Ha OJTHOM UepTeke ¢ TpaduKaMHu.
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Tabmuna 3

Bapu-| g (0) |g(£10)| g (£20)g (£30)| g (x40) g (£50)| g (£60)| g (£70)g (£80)| o,
AHT r/em®
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 | 025 0,19 | 0,15 0,11 0,09 0,8
3 0,58 0,55 0,46 0,37 | 0728 0,21 0,15 0,11 0,09 0,7
4 0,81 0,77 0,67 0,35 043 0,33 0,25 0,19 0,15 0,7
5 0,57 0,54 0,46 0,36 | 027 0,20 | 0,15 0,11 0,09 0,8
6 0,61 0,36 0,46 0,35 025 0,18 | 0,13 0,10 0,07 0,8
7 0,50 0,47 0,40 0,32 | 024 0,18 | 0,13 0,10 0,08 0,7
8 0,67 0,64 0,56 046 | 0736 0,27 | 0,21 0,16 0,12 0,8
9 043 0,41 0,35 0,27 | 021 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 0,53 0,49 0,40 0,31 022 0,16 0,12 0,08 0,04 0,7
13 0,62 0,58 0,47 0,36 0,26 0,19 0,13 0,10 0,07 0,7
14 0,53 0,49 0,40 0,31 022 0,16 0,11 0,08 0,05 0,6
15 042 0,32 0,22 0,16 0,12 0,10 0,08 0,07 0,06 0,6
16 0,61 0,58 0,45 0,39 0,29 0,22 0,16 0,12 0,09 0,6
17 0,53 0,49 0,38 0,27 0,18 0,13 0,09 0,05 0,03 0,7
18 0,48 0,45 0,38 0,32 0,24 0,19 0,14 0,11 0,09 0,8
19 0,60 0,56 0,46 0,39 0,28 0,22 0,15 0,10 0,09 0,7
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3apanme 3. OOpaboTka pe3ynbTATOB TPABHUTAIMOHHBIX HAOIIOCHUI
B/10J1b 1IpOdus.

B 3aBHCHAMOCTH OT XapakTepa pa3MelIeHHs I[IYHKTOB HAOII0 eHHH
I'PaBUMETPUYESCKHE CHEMKHU II0JPA3/ISIAI0OTCS Ha IUIOIAHBIE 1 MaplIPyTHLIS
(upoduibusie). Ilnomaj HoN HA3BIBASTCS TaKas ChEMKa, 1IPU KOTOPOH IIYHKTBI
HaOIIOIeHHs pa3MemeHbl 10 IUIomAgu Oojee MM MEHee PaBHOMEPHO.
MapupytHoii (i 1pOoQuiIbHOM) HAa3bIBASTCA TaKas CbEeMKa, IIPH KOTOPOH
IIYHKTHl HAONIOASHWH PACIIONOMKEHBI BJOJIb OTASIbHBIX Ipodwied u
MapIIpyTOB, HE CBA3AHHBIX MEKAy co0o0i. Takas cheMKa JaeT IPeACTABISHHE O
XapaKTepe IpaBuTAlMOHHOTO 110JI4 UL BI0Jb PO IS WM MapLupyTa.

Hcrionb3yeMple 1IPU IPABUMETPUYECKON CHEMKH I'PAaBUMETPbl I1O3BOJISIOT
U3MEPSTH JULIb OTHOCUTEILHBIC 3HAYEHUS CUIIbI TSKECTH, TO €CTh IIPUpalleHHs
I'PABATAIMOHHOTO ITOJISI MEXKY BRIOPAHHOHN IApOH ITyHKTOB.

llpm n1060¥ TPaBHMETPHYSCKOH CHEMKE CO3/AeTCS CeTh WCXOMTHBIX
OTIOPHBIX TPAaBHUMETPHUYECKHX TYHKTOB € TOYHO W3BECTHBIMH 3HAYCHHAMH
TPaBHTAIMOHHOTO TIOJNS, KOTOPHIE CAYKAT JUIA TIPHUBS3KHA BCeX HaOTIOJeHMH K
eIMHOMY VPOBHIO W /IS yUeTa MOTMPABKH 32 JApei( HyTb-TTYHKTA TPABUMETPA.

JUISL MCKIIOYEHHWs BIWSHUS MEXAHWYECKHX YCTPOWCTB I'PAaBUMeTpa Ha
Pe3ynbTaThl HAOMIOACHNS HA KAKIOM ITYHKTE CHAMAIOT 3 MOKA3aHUSA OTYETHOTO
yeTpoiicTBa IprbOpa, KOTOPbIE 3aIIUCHIBAIOT B KYPHAJ HAOIIOJSHHUS, U TY/IA Ke
3aHOCAT JIAaHHBIE O HOMEPE IIYHKTAa HAONIOAeHHs, BPEMEHH HaOMIOJACHHS W
TEMIIepaType BHYTPH npudopa.

PanoBas ¢cbeMKa NPOBOJWTCH Yallle BCETO OT OJHOH OIIOPHOH TOYKH 10

JPYTOU.

16



N3 T1pex OTyeroB Ha KakJA0W TOYKE B KOJOHKE «OTCYET» IO INKAJIE
I'PaBUMETPa B HIDKHEH CTPOKE 3alMCHIBACTCH CPEJHEe 3HAYCHUEe, KOTOpOoe M
HCIIONB3YETCS TIPH JabHeneH 06paboTke,

IlepBoHayanbHO BBIYMCIAETCA TAK HA3bBIBAEMBbIM IPHBEASHHBIA OTCYET,
IPeACTABIAIONIHH cO00H Pa3sHOCTh MEKIY CPEIHHMM IIOKA3aHHEeM I'pDaBHMETpa B
KakoW-mubo Touke pelica W IIOKA3aHHEM €ero Ha OIIOPHOM IIVHKTE,
OTKPBIBAOIIEM JAHHBIA Pelc. BBYWCISHNSA BBINOIHAIOTCS € TOYHOCTBIO 10
TBICSYHBIX JI0JIel 1 3anuceiBatorcs B 1pady «lIpuBejenHsiili orcuer» B
JIEIIeHHX.,

Caenyiomei omepammeil SBASETCA TEPEBOJ TPHUBEASHHOTO OTCYETA B
JICICHAAX B IPHBEACHHBIA OTCYET B MHIJUIMTAIaX IIyTeM IIepEeMHOMKEHHS
NEPBOTO HA IIEHY JIENSHUA TPaBAMETPa. Pe3yibTaT BBIYHCHACTCA C TOYHOCTHIO
JIO COTBIX JIONEH MIUIMTala ¥ 3alHCHIBAeTCs B ouepennyio rpady.

BennunHa cMemeHHA HYJIb-TIYHKTa B peiice OmIpenensercs 1o
COIIOCTABIICHHIO PAa3HOCTH 3HAYEHHH CHIIblI TAKECTH MEKAY OIIOPHBIMH
MYHKTAMH, TONYYeHHOH 1O HAOIOEHHAM, W Pa3HOCTBIO TBEPAbIX 3HAUEHHI
CIIBI TSZKECTH HAa JTHX K€ IIyHKTaxX. llompaBkKy 3a HyJNb-IIyHKT B PSIOBBIE
HAOMIO/IeHNs BBOJAT TIPOTIOPITHOHATBHO BPEMEeHH, TIPOIIEAIeMYy ¢ MOMEHTa
BBIITOJHEHUS HAONI0IeHNS Ha HAYaJIbHOM OIIOPHOM ITYHKTE A0 HaOJIOJSHHS Ha
JJAHHOM PAJ0BOM IIYHKTE B TIPEAMOIOXKECHNH, YTO HYNb-TIYHKT H3MEHSETCS

JIMHEHHO, T. €..
A _ (Agﬂa@z B Agon) ) (Ii B tl)
Sur (t, —1,) ’

r7ie Ag,., — TIOTIPABKA 32 HYJb-IIYHKT TPaBUMETPA; Agyus,. — BEIHMUNHA PA3HOCTH
3HAMEHWH CHIBl THKECTH MKy OINOPHBIMH ITYHKTAMH TI0 HAONIOASHHIM;
Ag,, — TBEpJIOe 3HAUESHHE CHIBI TSKECTH MEKIY OMOPHBIMH IYHKTAMH, f; —
BpeMsl Havaia peiica; £, — BpeMs OKOHYAHHS peiica; ¢; — BpeMs HabmIoeHus na
PSJIOBOH TOUYKE C 1-M HOMEPOM.

[lommpaBky 3a CMENmIeHHS HYJIbL-TIVHKTA Ha pPAJIOBOM IIYHKTe MOXKHO
OTIpEIeTATh TakkKe rpaduuecknM crocoOoM. [list 2Toro B 1eKapToBoi cucTeMe
KOOPJIMHAT TIO0 OcH abciuce B yA0OHOM MacimiTabe OTKIAIBIBACTCS BpeMs
HabnIoZieHnd Ha ONOPHBIX TOYKAaX, a [0 OCH OPAHWHAT — IIONpaBKa 3a Apeid
Hynb-yHKTa (B MI'an) Ha OII 1 paBnoe 0, a Ha OII 2 paBHOE Aguasn — Ao
llonny4yenHuple TOYKM COCAUHSAIOTCA LpsAMoO# aunuer. C asrtoro rpaduka s
PATOBBIX TyHKTOB CHUMAETCH 3HAYEHHE TIOTIPAaBKH 34 CMEIeHNe HyTb-ITYHKTA B
COOTBETCTBHH CO BpeMeHeM HabIIIoAeHus.

PesynpraT BRIMMCASHUS TOTIPaBKHA Ag,, 3aHOocuTCs B Tpady «llompaska 3a
Apeiid Hylb-IIyHKTa». 3aTeM IPOHM3BOJUTCA BBLIYHCICHHE BEIHYHHDBL Agucn,
(mcnpaBiaeHHOE 3a Aped HYJNb-TIYHKTa IPHpPAICHHE CHiibl TsokecTH), OHO
HoJIydaercs IIyTeM BbIYATAHUS IIOIPAaBKU 3a Jpei] HyIb-IIYHKTa U3
IIPABEACHHOTO OTCUETa B MIJLIATANIAX,
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3aKTIOUATENLHAS OTIEPAITHA — BBIYHCISHHE HAOTIOSHHBIX 3HAYSHHH CHIIDI
TSDKECTH  Zuasr — OCYIIECTBISCTCS IpHOaBIeHHEM Agun, K abCOTIOTHOMY
3HAYECHHIO CIIIBI TSDKECTH HA HAYANBHOW OIMOPHOM TOoYKe. B pesynbrare 3ToH
OIIepaIrii BO BCeX PSJIOBBIX TOYMKAX peiica OyjyT BBIMHCICHBI HAOIIOEHHBIS
abCOIIOTHRIE 3HAYESHUS CHIIBI TSIKECTH, SBIAIONINECS HCXOIHBIMH JaHHBIMHA 15
OTIpeIeNIeHIs AHOMAILHBIX 3HAYSHUN CHITBI TSKECTH.

Ipumep obpabomru psaoosozo petica epaguMempuyecKoll CbeMK MeXTy
onopusiMu ToukamMu OIT 1 u OI1 2 ¢ gy 1 = 2,70 Ml'an, g, 2 = 3,4 ml'an, nena
nenenns rpapamerpa C = 5,55 mlan/qen.

Tabnuna 4

Homep Bpemst Orcuer | IIpusenen.| Ilpusenen.| IlompaBka | Agup,| Zuesw
TodkH | Habmiome-| mmo mkame | OTYET B OTYET, 3a apeiid Mlan | mlan
HHS rpaBUMeTpal JEeIIeHUsIX mlan HYIIb-
B JICIICHHSIX IIYHKTA,
mlan

o1 | 10% [4235

TIK 1 4,230

4225

4,230 0 0 —0 0 12,70

HK2| 10" [4,330

4,340

4,350

4,340 0,110 0,61 —0,04 0,65 | 3,35

K3 | 10° [4,550

4,560

4,570

4,560 0,330 1,83 —0,07 | 1,90 | 4,60
K4 | 10° [4,015
4,020
4,025
4,020 0210 | 1,17 —0,09 | —1,08] 1,62
OKs5| 10° [3.840
3,840
3,870
3,850 0,380 | 2,11 —0,11 |[-2,00 0,70
o2 | 10Y [4335
K 6 4,330
4325

4,330 0,100 0,56 0,14 | 0,70 [3,40

3

HabaroneHHOe 3HaUeHHe CHITBI TSDKECTH TIpe/cTaBisfeT coboi cyMMapHBI
I'paBUTAlMOHHBIA 3 dexT HeckoabkuX (axropos. s ueineil reosornyeckoi
pa3Be K HamOONBIINE HHTEpec MpeACTaBIseT IPHUTHKEHHE, CO0371aBacMoe
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IUTOTHOCTHBIMH ~ HEOJHOPOJAHOCTAMH KOPBI M BEpPXHEH MaHTHH, KOTOpOE
HA3BIBACTCS AHOMAIHMSIME CHITBI TSDKECTH.

[Ipy BHIYACTICHHH AHOMATHI B HAONIONEHHOE 3HAYCHHE CHIBI TSDKECTH
BBOJISITCS 1onpaBky (pejpykimu). Dopmyna st BBIMHCICHHMS aHOMallbHBIX
3HAYEHHUH CHIbI TSKECTH HMEeT BUI;

2.5 = graen — 2o+ (0,3086 — 0,041905 Hh + Ayg.
Caaraemoe (0,3086 — 0,0419c)h Ha3bBaeTcsa NONPaBKOH, WK peaykiueil byre
Ag®. Ecnn mectHOCT GOJNGe MIM MEHEe POBHAS, TO BEIHYHHA A,g Maa 1 er
MOKHO IIpeHeOpeub. Ecnm cheMka IPOBOAMTCA Ha VyYacTKe HeOONBIIIX
pasmepoB (100-200 M B monepeyHuke), TO M3MEHEHHAMH g, TaKKe MOMKHO
npenebpeus (onm cocrasaT me OGomee 0,10 wmlm). Torma amomamms bByre
OTIPE/IETISETCA B BHAE: €, = uacn + (0,3086 — 0,04190)h.

Broruncnenns ga]5 BBITIOJHSIOTCS B CIICIHAILHOM BeIoMOCTH (Tabimna ),

Hpumep gviuncrenus anomanuii Byee (g,°). IIT0THOCT IPOMEXYTOIHOTO
cnost mpuMeM pasroit 2,00 r/cm’. IlompaBkaMy 3a HOpPMANbHOE IOTE H 32
penbed npenebperaem.

Tabnnma 5

Ne | Beicora nHan Habmrogenaoe ITonpaBska Anomanus byre
IIK | ypoBHEM MOpPS | 3HAYEHHE CHITBI Byre (Ag®), (2.2),
(h), m TAKECTH (Luasn)s 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

I'paduueckoe m3obpakenne pe3yibTaTOB TI'PABUMETPHUYECKOH CHEMKH
COCTOWT B TIOCTPOSHHUH TpaduKOB M3MEHEHHs aHOMaluil byre Bpons mpoduns.
Ilo ocu abcumcc OTKIAIBIBAIOTCA PACCTOSIHMS TOYEK OT IPHHSTOrO Hadala
Ipo(uIs U MOANHNCHBAIOTCSI HOMEpa TOUEK Ha COOTBETCTBYIONINX PACCTOSHHIX,
a 10 OCH OPJIMHAT OTKJIa{LIBAIOTCS 3HAYSHHS 2, B BHIOPAHHOM Maciirabe.

Hexoonbie oannbie 015 8bINOAHEHUA 300aHUA 3.

Brimonanate 06paboTKy psjIoBOro peiica npu rpaBAMETPHYECKOM CHEMKE 110
IIPHBE/IEHHBIM HIKE JAHHBIM H IOCTPOHTH TPadK g, .

HaGuroienust BuIIOIHEHBI B 15 NYHKTAX PSJI0BOH CETH MEK/Yy OIOPHBIMH
roukamu OII 1 n Ol 2, paccrosiune Mexjly ToukaMu psjioBoil cetn 20 M.
Hauano ceemxn B 12%, okonuanme B 14°°, Bpems Mexiy HaGIIOACHHAMA B
cocenanx nyHKTax 10 mus. [Ipn 3TOM B KaK10i1 TOYKE IIOIYUEHHI CISAYIOMNE
3HAUEHHs OTYETOB II0 MIKaJle IpaBUMeTpa:

19



K1 4,378 T1IK2 4,489 TIIK3 4,578 TIK4 4,590 TIK5 4,613

Ol 4,368 4,482 4,570 4,599 4,619
4,384 4,474 4,568 4,595 4,610
[IK6 4778 TIK7 4,789 TIIKS 4,878 TIK9 4990 IIKI10 4913
4,768 4,782 4,870 4,992 4919
4,782 4,778 4,867 4,996 4,911

[1K11 4,878 1IK12 4,789 1IK13 4,678 [IIK14 4,580 IIK15 4,414
4,866 4,786 4,671 4,588 OII2 4,419
4,884 4,774 4,668 4,585 4,410
BricoTa myHKTOB HajJ YPOBHEM MOpPS (N — HOMED BapHaHTa):

11K 1 2 3 4 5 6 7 8 9
hM [n+50 | n+52 | n+58 | n+60 [ n+6]1 | n+65 | n+68 | n+66 | n+ 64
IIK 10 11 12 13 14 15
hM [n+60 | n+58 | n+56 | n+53 [ n+30 | n+45

3HaueHud g B TOYKAxX OIIOPHOH CeTH, IIeHY JISJeHHs I'PaBHMETpa, IUIOTHOCTD
TPOMENKYTOTHOTO CIOS B3ATH M3 TAOIHITEI 6 110 BAPHAHTY.

Tabauna 6
Bapu- | gom, | Zom, c, S Bapu- | gom, | Zom, | ¢, o
AHT | wTax - mlan/ | r/em AHT | yTan | arax | ML @/ | T/CM

ACI Jen
452 | 556 | 560 | 200 | 16 | 5,10 [412] 556 | 2,15
480 | 420 | 562 | 201 | 17 | 470 390 557 | 2,16
490 | 580 | 563 | 2,02 | 18 | 430 (3,50 5,56 | 2,17
500 | 602 | 566 | 203 | 19 | 411|518 5,54 | 2,18
515 | 6,00 | 570 | 2,04 | 20 |3,99 |467] 5,53 | 2,19
500 | 402 | 546 | 205 | 21 |552]656] 5,50 | 2,20
460 | 3,80 | 547 | 2,06 | 22 |580 (520 5,52 | 2,21
420 | 340 | 546 | 207 | 23 | 590 580 553 | 2,22
401 | 508 | 544 | 208 [ 24 |6,00 |702] 556 | 2723
10 | 389 | 457 | 543 | 2,09 | 25 | 5,15 |7,00] 560 | 2,24
11 | 462 | 566 | 567 | 2,10 | 26 | 6,00|502] 556 | 2,25
12 | 470 | 430 | 572 | 2,11 | 27 | 560 | 480 557 | 2,26
13 | 480 | 590 | 573 | 2,12 | 28 | 520|440 556 | 2,27
14 | 510 | 612 | 576 | 2,13 | 29 | 5,01 | 6,08 5,54 | 2,28
15 | 525 | 610 | 560 | 2,14 | 30 | 4,89 |557| 5,53 | 2,29

O 0|1 ]|& (W]t —

IIpakTHyeckas padora Ne 3
N3yyeHue «mapagokca aHU30TPONUN» MyTeM pacyeTa KasKyIMXcs yIeIbHbIX
CONPOTHBJIEHUI 0 MHOT0a3UMYTHBIM HANPABJIEHUAM

N3mepsiercss anektpudeckoe mnone U Hax OAHOPOAHOW aHU30TPONHOW cpenoi (yroia
najieHus CJ0eB MOpPOJ COCTaBIAeT ¢’ TI0 MHOTOA3MMYTHBIM HampaBieHusM. IlepecueT mons B
KQKYILUECs yIeIbHbIE CONPOTUBIIEHUSA O, W IIOCTPOEHHUE MX IOJIAPHOW JUarpaMMbl YKa3bIBAae€T,
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4TO 3HAUCHUS O, BJIOJb MPOCTHPAHUS NOPOA OOJbIIE, YeM BKpeCT ImpocTupaHus. B To jxe Bpems
AJid  UCTUHHBIX  YACJIBbHBIX COHpOTI/IBHeHI/II\/JI HNMEECTCA O6paTHOC COOTHOILICHHUCE. HOBTOMY
CYIIECTBYIOIIIEE HECOOTBETCTBHE PACIPENEICHUS] KaXYIIUXCS W HMCTHHHBIX CONPOTUBIICHUH B
AHU3O0TPOIHOMN CpeJie Ha3bIBAIOT «IIAPaIOKCOM aHU30TPOITHI.

HcxonHble naHHbBIE: O = 150, 300, 450, 600, 750, u 85" — yroia najeHus nopoa; ¢ = OO, 45°,
90°,135°, 180°, 225°,270°, 315° — HanpaBieHHe M3MepeHus mois 1o dydam; A = 2, 3 u 4 —
KO3(QUIMEHTH aHU30TPONUU; L, — CpEelHee yAeIbHOe cONpoTHBIeHHE cpenabl, p, = 100/1,
110/2, 120/3, 130/4, 140/5, 150/6, 160/7, 170/8, 180/9, 190/10, 200/11, 210/12, 220/13, 230/14,
240/15, 250/16, 260/17, rne B 3HaMeHaTeNe IPUBEACHBI BAPUAHTHI PACUETOB.

Conep:xxanue padoThbl

1. Brpruncauts KaXXyImuecda YyACIbHBIC COIPOTHUBIICHUSA ,Ok o MHOTO0Aa3MMYTHBIM

HaIpaBJIECHUSM TMPU PA3IUYHBIX @ U A 10 CIeayroIiei popmyre:
P
P \/1+(12 —1)-sin2 @-sin’ a

2. TloctpouTh TOJNSpHBIE JWATPaMMBbl  PACIpENENICHUS  KaXYIIUXCS  YACTbHBIX

COIIPOTHUBIICHUHN p, AN pasn4yHbIX o U A. Ha quarpaMmel BBIHECTH HAIIPaBIIEHHE CIIOMCTOCTU

Y YroJl MaJieHus: HOpoJ.
3. Cpenarp 3aK/IIOYEHHE O PpaCHOpEleIeHUHM CONPOTHBIECHUN p, BKPECT M BIOJb

OPOCTUPAHUS TOPOJ B 3aBUCUMOCTH OT yrja maaeHus mopod « U A. Beruucauts %
pacxoKIeHusl p, IO MPOCTHPAHUIO U B KPECT MIPOCTUPAHUS TOPOJ I10 JIydaM 0° 1 90°.

IIpakTHyeckas padora Ned
Pacuer KH/I rpynnupoBanusi npyeMHHUKOB U HICTOYHUKOB

Teopernyeckas 4acTb

I'pynnupoBaHrieM NPUEMHHUKOB HA3bIBA€TCSl IOJKIIOUEHHME K BXOAY  KaXJIOro
PETUCTPUPYIOIIETO  KaHala  CEHCMOCTAHIMM  TPYNIBl M3  HECKOIBKUX  IPUEMHUKOB.
['pynnupoBaHre UCTOYHUKOB - OHOBPEMEHHOE MIIM C HEKOTOPOH 3aJepKKOW BO30YXI€HUE BOIH
rpynmnoil UCTOYHUKOB.

JUid M3ydeHus BIMSIHMS TPYNIUPOBAHUS HAa IapaMeTpbl PErYJSIPHBIX M HEPETYJSIPHBIX
BOJIH MCIIOJIb3YETCS €IMHas TEOpUsl HHTEP(PEPEHIIMOHHBIX CUCTEM.

WuTepdepeHnonHas cucTeMa XapakTepu3yeTcs:

- 1 — KOJINYECTBOM JJIEMEHTOB;

— dx — pacCTOSIHUEM MEXIY dJIeMEHTaMH;

- L — nimHOM 6a3bl TPYNTIAPOBAHUS,

— M, — pacupeeneHueM 4yBCTBUTEIbHOCTH.

I'pynnupoBanue — 3TO mpocTelmas WHTepPEpeHIMOHHAas CUCTeMa, CyMMHUpPOBaHHE
KoJIeOaHUI B HEH BBINOJIHAETCS HAa MalbIX 0a3aX, HE MPEBBIIAIOIINX HECKOJIBKO COTEH MeTpoB. B
TaKUX CIIydasX BOJIHBI MOXKHO CUMTATh IUIOCKUMHM, T.€. MMEIOUIMMH Ha 0a3e TpyNIHUpOBaHUS
IIOCTOSTHHBIE KAKYIUECS CKOPOCTH: V) = const.

JUisi  OLIEHKM CBOMCTB HMHTEPPEPEHIIMOHHONH CHUCTEMBI  TOJIb3YIOTCS  MOHATHEM
kod(durmenta HanpasnernHoro naerctus — KH/. Tlornstue KHJ onpenensercst kak OTHOIIEHHE
’HEpruM KoseOaHuil Ha BbIXOJE Ipymmbl £, K MakCUMaJdbHO BO3MOXHOH »Hepruu E_ 1pu

CHUH(]A3HOM CIIOKEHHH ITHX KOJIeOaHMIA:
+o[ g 2
j|:z H 2+ Ati—l):| dt
KH,H = i === l:; 2+

max |:z ,Ul:| ..-fz(t)dt
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IJle 4, — YyBCTBUTEJIBHOCTb KaXJIOTO 3JI€MEHTa Ipymmsl; f{t) — popMa uMmynbca HaOIIOAaeMbIX

BOJIH; A f; — pa3HOCTb BPEMEHU BCTYIUICHMS BOJIHBI MEXAY IIEPBBIM U i-ThIM JIEMEHTOM I'PYIIIIbL.
TS

At

Puc.1. [Ipumep nomaBiaeHus MIOCKOW BOJTHBI TPYIIION U3 72 SJIEMEHTOB

[TapameTp, onpeaensronInii Mo1aBIeHUE TJIOCKON BOJHBI HHTEP(PEPEHIIMOHHONW CUCTEMOM
At
paccUMTHIBAETCA KakK T rae: At — pasHOCTb BPEMEHM BCTYIUIEHHSI BOJHBI MeXAy | U n-bIM
AJIEMEHTaMU TPYyIIbl; 7' — epUO BOJIHBIL.
. . At
[Ipy ucnonab30BaHUU PaBHOMEPHBIX JHUHEMHBIX TPYII HEOOJBIION MPOTSKEHHOCTU -
MO>KHO CUUTATh PABHBIM:
At dx(n-1) dx(n-1) dx(n-1)
T V.T A, V.,
Takum 00pa3oMm, CENeKTUBHBIE CBOHCTBA TPYNIUPOBAHHUS 3aBUCAT OT COOTHOLICHHS
napamMeTpoB Tpymmbl dx, n W momaBmsiemor BoiHbl Vi, 7. T.x. KHJI mpencraBnser coboi

OTHOIIICHUE SHEPTUM, aMIUTUTYAHBINA A (PEKT rpynmupoBaHus onpenesseTcs 3HaueHueM ~ KH/J .
[Ipy npoekTUpoBaHWMU  MapaMeTpPOB  TPYNIHUPOBAHUS  3aJAIOTCS  HEOOXOAMMBIM

MMoAaBJICHUEM, KOTOPOC JOJI’KHA O6CCHC‘-II/ITB rpymnmna B 3aJaHHOM OHUAMIa30HC KaKYIIHUXCs

ckopoctelt Vi min = Vi max 1 iepuoioB Tmiv + Tvax BoaH-toMex. HeoOxoaumee nonasienue [,

OMnpeaAcCIsIETCA OTHOIICHUEM aMIIINTYAbI IMOJIC3HOM BOJHBI d K aMIUIMTyA€ BOJHBI-IIOMEXHU

noies

nomex *

ﬂ _ anm&-
1 - .

nomex

Ha mnoneBpIX 3amucsix ypoOBEHb IIOBEPXHOCTHBIX BOJIH-IIOMEX BCETJa IPEBBIIIACT
aMIUTUTYAY MOJIE3HBIX BOJH U OTHOLIEHHE [, MHOTIO MEHbLIE €AMHUIBL. 3ajaya IrpyninupoOBaHUsL
COCTOMT B YBEJIIMYEHUU ATOTO OTHOIIEHUS 10 ypoBHS 1.5-2.

3aganmne. BriOpaTh onTHManbHBIE MapaMeTpbl TPYII NPUEMHUKOB M HCTOYHUKOB H
OLICHUTh UX BIIMSIHUE HA aMIUIUTYAY IOJIE3HOM BOJIHBI. J[OCTaTOYHBIM MOJABIEHHEM CUYUTATh
TaKoe, pu koropom: S, =2.

Cucrema HaOmogenus MOB: paccrosHue mexay mnpueMHukamMu AXpm = 50 Mg
paccrosre Mexay myHkTamu B3pbiBa A Xpp = 100 M. IMeeTcs BO3MOKHOCTh CO3/1aBaTh IPYMIIbI
MakCUMyM M3 24 TpPUEMHHKOB U 5 BHOPALMOHHBIX HCTOYHHKOB. MHHUMAaJIbHOE PacCTOSHUE
MEXIy UCTOYHUKAMH — 5 M, MKy IPUEMHHUKaMHU — | M.

[lo paHHBIM mTONEBBIX pabOT oOmpeAeseH JHuamna3oH I[apaMeTpoB  HU3KO- |
CPEIHECKOPOCTHBIX BOJH-TIOMEX: 7 — BUIUMBIM mepuon; Vy — Kaxymascs CKOpocTh;, [, —
OTHOILIEHHWE aMIUIMTY/IbI TI0JIE3HOM BOJIHBI K aMIUIMTY/IE ITOMEX.

[Tone3nas oTpakeHHas BOJIHA XapakTrepuszyercs mapamerpamu: Vi = 10000+-50000 m/c, T =
2025 mc.
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Tabnuma 1 Bapuante! 3aganus

Ne VkMIN, Vk MAX TMIN, TMAX, ﬂ Vk MIN Vk MAX TMIN: TMAX: ﬂ
Bap | M/C M/C MC MC 1 M/C M/C MC MC 1
300 500 100 125 ]10.10 | 500 2000 45 50 ]0.20
300 400 65 100 | 0.20 | 600 2400 40 50 | 0.40
300 550 60 100 | 040 | 600 2400 40 50 |0.20
300 600 60 100 | 0.15| 600 2600 40 50 | 0.40
300 700 95 100 | 020 | 700 2800 33 50 | 0.40
300 800 90 100 | 040 | 700 2800 33 50 ]0.20
300 700 90 100 | 0.15| 600 2500 30 50 | 0.40
300 800 80 100 | 020 | 700 2900 30 50 | 0.40
300 600 90 100 | 040 | 600 2800 40 50 ]0.20
300 700 60 100 | 0.10 | 700 2600 40 50 | 0.40
300 800 70 100 | 0.20 | 600 2700 30 50 | 0.40
300 700 80 100 | 0.15 | 700 2800 30 50 | 0.20

k| |
SIZ|S|e|e|x|on|u|s|vwof—

Metoau4ecKkue yKa3aHHs K BbIIIOJIHEHHIO 32IaHUS
1. BeiGop mapamMeTpoB IpyIIbl IPUEMHHUKOB.
OneHnte HEOOXOOUMBIH YpPOBEHb TOAABICHHUS ), YBEIUYMBAIOUIMIA OTHOILIEHHE

curHai/momexa ¢ S, 1o S, = 2. IlepeBenure nogasieHue y B JelUOEIBI.

7=% (1b).

Bri6epuTte rpynmy, o6ecreunBaroIyo HeoO0XoauMoe nojasiaeHue / KH/[ =y 1o 4uciy n

W JTMaIla30Hy PacCTOSIHUN MEXIy MPUEMHUKAMH dx, B OOJbIel yacTu uHTepBaia Vi min = Vi Max
JUTSE HU3KOCKOPOCTHBIX BOJH-TIOMEX. 3alUIINTe MapaMeTpbl BBIOPAHHON TPYIIBL: dXionr, Mionr U
Lionr. IlonoOpanHbie mapamMeTphl TPYIIBI MPUEMHUKOB CUYUTAIOTCS MOJ00paHHBIMU U OOJIbIIE HE
U3MEHSIOTCS. UTOOBI HE CMENIMBATh BIMSHUE TPYNI MPUEMHUKOB U HMCTOYHUKOB, PACCTOSHUE
MEXIy MPUEMHHUKAMU 3aQUKCUPYITE HA ONITUMAILHOM 3HAYCHUH:
dxiviN = dximax = dX1om-
2. Beibop mapaMeTpoB Tpynn UCTOYHUKOB M TIPUEMHHKOB.
PaccuuraiiTe ypoBeHb MOJABICHUSI ¥ NI CPEIHECKOPOCTHBIX BOJH-TIOMEX U MEPEBEAUTE

ero B naenuOensl. He u3MeHsst mapaMeTpoB TpyIIbI MPUEMHUKOB, TTO0EPUTE TPYIITY HCTOYHHKOB
KOTOpasi obOecrieunBaeT TMOJABJICHHE Y B Oosblneid dactu uHTEpBana Vi min ~ Vi max I

CPETHECKOPOCTHBIX BOJIH MTOMEX. 3alUIIUTE TapaMeTPbl BRIOPAHHOU TPYIIIBL: dX20nr, 20mr U Loon.-
IIocne aToro BBEAUTE:
dxomiN = dxomax = dX2onr

3. Onpenenenue BIUsIHUE TPYNITUPOBAHUS HA TOJIE3HYIO BOJIHY.

3aduKCUpOBaB MapaMeTphl TPYII TPUEMHUKOB W HWCTOYHHKOB, BBEIUTE TMapaMeTpPhbl
MOJIE3HOM OTpaKeHHOW BOJHBI M HaWJIUTE €€ MaKCHUMallbHOE IMOAaBJICHHUE. 3allUIIUTe 3TO
3Ha4YCHHE.

4. IlpencraBieHue pe3ysbTaToB

5. Haueprute 3aBucumMoctu + KH/[ oT Vi nnsd HU3KO U CPEIHECKOPOCTHBIX IOMEX M
N0JIE3HON BOJIHBI Ha OJTHOM Tpaduke.

2) IlpumepHbIe TeMbI pedepaToB
[IpoucxoxaeHre miIaHeTbl 3eMJs.

MarsuTHoe 1ojie 3eMJIH.

Murpanusi MarHUTHBIX MTOJTIOCOB 3€MIIH.
[TareomarueTusm.

Bo3zaeiictBue reodusnuecknx moseit Ha Guocdepy.
[IpenBecTHUKY 3eMIIETPSICCHUM.

MarnutHbie OypH.

NoUnAE WD —
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8. [TyremecTBue Briryob 3eMiu.

9. CelicMMYHOCTD 3eMIIH.
10.  HMK-cbemka 3eMHON TOBEPXHOCTH.
1. Kaporax.
12. TexHorenHnoe (puznyeckoe 3arpsi3HEHHE.
13.  JKussie reodpusndeckue mpuOOpHI.
14.  MaruuTHbI€ CBOMCTBAa FOPHBIX MOPO/.
15. ABpPOMarHuTHbIE U THIPOMArHUTHBIE ChEMKH.
Bomnpocel Kk 3xk3aMeHy
l. Metoabl (GyHAAMEHTATFHOW W TPUKIAAHOW reou3uKH. XapaKTepUCTHKA (U3NUIECKUX
noJiei 3eMiu U GU3HYECKUX CBOMCTB TOPHBIX TIOPOJT
2. [TapameTtps! puznyeckux nonen. duznyeckre CBOMCTBA TOPHBIX MOPOJT
3. OcobeHHOCTH TeXHOJOTHH Treodu3ndeckux pador. OOpaboTka W WHTEPHpPETAIHS
reo(pu3NIEeCKNX JaHHBIX
4. Nudopmanmonnas momens B reodpusuke. Kimaccumdukammm reopu3nyeckux MeETOI0B

HCCICI0BaHUA 3€MHOM KOPBI 1 UX KOMITIJICKCUPOBAHUC

5. Knaccudukanmu reopuszndeckux MetooB. KomriekcupoBanue reopu3nuecknx MEeTOA0B
6. OcHoBBI TeOpuu rpaBupaszBeaku. HopmanbHoe rpaBUTAllMOHHOE MOJIE 3eMIIH.

7. AHOMaJIMK ¥ PEAYKIUH CHIIBI TSHKECTH. [IT0THOCTE TOPHBIX TOPO/T

8. Annaparypa s rpaBupa3Beaku. [[puHIKIIBI U3MEPEHUS CUITBI TSHKECTH.

9. MastHrKoBbIe TPUOOPHI. [ paBUMETPHI.

10. Meroavka rpaBupasseaku. MHTepriperanus rpaBUTaiuOHHBIX aHOMAJIUM.

1. [Ipsimbie 1 oOpaTHBIE 3aJaud TpaBUpPa3BeIKH. [ eoyiormueckass WHTEPIPETAHS JTaHHBIX
IPaBUPA3BEIKH.

12. OCHOBBI T€OpPUM T'€OMATHUTHOI'O TOJII U MAarHUTOPA3BEIKH. DJIEMEHTHl N'€OMarHUTHOTO
HOJISL ¥ €T0 MPOUCXOKICHHE.

13. HopManbHoe 1 aHOManbHOE MarHuTHOE MoJie. Bapuanyuu MarHuTHOTO MOJIS.

14.  MaruuTHbI€ CBOMCTBa FOPHBIX MOPOJ. AnnapaTypa il MarHUTOPa3BEIKHU.

15. [TpuHIUIIBI U3MEPEHN T€OMAarHUTHOTO TTOJIsl. PEPPO30HI0BBIE MATHUTOMETPHI.

16.  IIpoToHHBIE MarHUTOMETpPbI. KBaHTOBBIE MArHUTOMETPHI.

17. AnmnapaTypa i1 U3MEPEHHSI MAarHUTHBIX CBOMCTB TOPHBIX TOPO/I.

18.  Meroauka maruutopasBenku. lloneBas MarHuTHas chbeMKa.

19. ABpPOMarHuTHbIE ¥ THIPOMArHUTHBIE ChEMKH.

20. Jpyrue Buabpl MArHUTHBIX U3MepeHui. MHTepnperanys MarHUTHBIX aHOMAJIUH.

21. [IpsiMbie 1 0OpaTHBIC 3a/1a4 MarHUTOPA3BEIKH.

22.  Ilpsmas u oOpaTHas 3a7auu UIsl BEPTUKAILHOTO OECKOHEYHOT'O CTEP)KHS (LIMITMHIPA).

23. [Ipsimast u oOpaTHast 3aa9u ISl BEPTUKAILHOTO HAMAarHUYEHHOTO I1apa.

24.  OcHOBHBIE BBIBOJIBI U3 aHAIH3A PEIICHHUIA MPSAMBIX M OOpaTHBIX 3a7]a4 MATHUTOPA3BEAKH.
25. WNuTepnpeTanys MaHHBIX MarHUTOpa3BeAKU. ['€0Jornuyeckoe MCTOJIKOBAHUE PE3YJIbTATOB
MarHUTOPa3BEAKH.

26. OU3UKO-MATEMATUUECKUE M TEOJIOTUYECKUE OCHOBBI JJIEKTpOpa3BeAku. [IpuHIMIBI
pelIeHNs NPSAMBIX 3aa4 JIEKTPOPA3BEIKH.

27. DJIEKTpOMarHuTHbIE  TOJs, HKCMOOJb3yeMble B  d3JIeKTpopa3Benke. EcrecTBeHHbIE
NIEPEMEHHBIE 3JIEKTPOMArHUTHBIE MTOJISL.

28. ['eoanexTpoxumuyeckue mossi. UCKyCCTBEHHBIE MOCTOSIHHBIE AJIEKTPUYECKUE TTOJIS.

29.  HckyccTBEHHbIE IEPEMEHHBIE TAPMOHUYECKHUE AIEKTPOMAarHUTHBIE MOJIS.

30.  HckyccTBEeHHbIE UMITYJIbCHBIE (HEYCTAHOBUBIINECS ) 3JI€KTPOMArHUTHBIE MOJIS.

31.  PapuoBosiHOBBIE MOJI. IMITyIbCHBIE PaINOJIOKALIMOHHBIE TIOJIS.

32. [Tone simepuo-marautTHOM pe3oHancHol nperieccuu (IMPII). [Tbe303mekTpruyueckne moss.
33. DNEeKTPOMarHUTHHIE CBOMCTBA FOPHBIX MOPOA. YAEIbHOE JIEKTPUUECKOE CONPOTHUBIICHUE

TOPHBIX MOPO/I.

24



34. DNEeKTPOXUMHYECKass aKTUBHOCTb W MOJISIpU3YeMOCThb. [ludiekTpuueckass U MarHUTHas
IIPOHUIIAEMOCTH.

35.  IIbe3oanexkTpuueckrue MOAYIH. Anmaparypa 1 000pyIoBaHHE IJIsl DIIEKTPOPA3BEIKH.

36. OO6m1as XxapakTepruCcTUKa MPUMEHIEMBIX B 2JIEKTPOPA3BEIKE TEXHUUECKUX CPEJICTB.

37.  Ilpumepsl 2J€KTPOpPa3BEIOYHON anmapaTypsl. MeToAbl 2JIEKTPOPA3BEAKH.

38. CyIIHOCTh U METOAMKA SJIEKTPOMArHUTHBIX 30HIUPOBAHUH.

39.  OOwias xapakTepUCTHKA SJIEKTPOMAarHUTHBIX 30HAUpoBanuit (OM3).

40. DJIEKTPUYECKUE 30HIUPOBAHUS. 30HAUPOBAHNE METOJIOM BBI3BAHHOM MOJISIPU3ALINH.

41. MarsuToTeypuyecKe MeTobl. 30HAUPOBAHUE METOJOM CTAaHOBJICHUS IOJIS.

42. YacToTHBIE AIEKTPOMAarHUTHBIE 30HAUPOBAaHMS. BhICOKOUACTOTHBIE 30HAUPOBAHUS.

43.  SlmepHO-MarHMTHOE PE30HAHCHOE TOMOTrpaduueckoe 3o0HaupoBanue (AMP-T3).

44, CymiHOCTh M METOJIMKAa DJIEKTPOMArHUTHBIX MPOGUIMPOBaHUN. MeETOa €CTECTBEHHOTO
AIIEKTPUYECKOTO ITOJIS.

45. DnekTponpoGrIMpoBaHNE METOJOM COMPOTHUBICHUH. DIEKTPONPOUINPOBAHIUE METOAOM
BBI3BaHHOI MOJISIPU3ALINN.

46. Meton NEpPEMEHHOr0 €CTECTBEHHOTO 3JICKTPOMAarHuTHOro mnois. HwuskoyacToTHOE
rapMOHUYECKOe NMPO(UIMPOBAHUE.

47. Merto nepexoaHbIX MPOIECCOB. A3PO3TIEKTPOpa3BEIKA.

48.  PagmoBonHOBOE mpodummpoBanue. [Ibe302/1eKTpuIecKie METO/IbI.

49, [TonzemMHbIE METOIBI AIIEKTPOPA3BEAKH. | €0AIEKTPOXUMUUECKHNE METO/IBI.

50.  Merona 3apsxenHoro tena (M3T) unu 3apsaa (M3). MHaIyKIIMOHHOE IPOCBEYNBAHHUE.

51. Merton paaunoBoHOBOTO npocBeurBanus. [logzemusiili Bapuant [I1OM.

52.  VHrepnperauus JaHHBIX IEKTPOPA3BEAKU U PEIIAEMBbIE 3a1a4H.

53. HNuTepnpeTanus 3J€KTPOMarHUTHBIX 30HIUPOBAHUM.

54.  KauectBenHas unteprnperanus. KonnuecTBenHnas uHTEprpeTanus rpagoaHaTuTHIECKUMU
CIoco0aMHu.

55.  Ilanetounsle MeToApl MHTepnperanuu OM3. KommbroTepHas HHTEpHpeTanusi KpUBBIX
OM3 meroaoMm noadopa.

56. WNurteprnperaiusi BICOKOYACTOTHBIX pannoBoHOBBIX (PB3) u paanonoxanuonusix (PJI3
niu PJIM) 30H1upOBaHUM.

57.  Pe3ynpTarhl reojoro-reopu3nuecKkoro HMCTOJKOBaHUS JAaHHBIX OM3. HWuTepmperarus
JAHHBIX 3JIEKTPOMAarHUTHOTO IPOGUIHPOBAHUS.

58. [TpumeHeHne METOI0B IEKTPOMArHUTHOTO MpopuiIupoBanus. MHTepnperaus 1 00iacTu
MPUMEHEHHUS MTO/I3EMHBIX METOJI0B 3JIEKTPOPA3BEIKH.

59. OOmue cBexgeHus o ceiicMopasBeake. Du3nveckre U TEOJOTHYECKHE OCHOBBI
CelCMOpa3BEIKH.

60.  OCHOBBI TEOpUHU YNIPYTrOCTU. YTPYrue BOJIHBI B OE3rpaHUYHBIX Cpefax. YIpyrue BOJIHHI B
CJIOUCTBIX Cpefax.

61.  OcoOEHHOCTH pacHpOCTpPaHEHHUs] CEHCMHUYECKHX BOJH B pealbHBIX cperax. CKopocTH
CEHCMHUYECKUX BOJIH

62.  IloryomeHue ynpyrux BoiaH. 30Ha MaJIbIX CKOPOCTEH.

63. Tunbl CKOpOCTEN B CIOUCTBIX cpefax. TUIbl CEHCMUYECKUX TPaHUIL.

64.  ObocHOBaHME CEHICMUYECKHX METO/IOB pa3BeKu. BOIHBI-TOMEXH.

65. CeiicMopa3BeouHas anmnaparypa. UcTouHuky ynpyrux BoJiH. [I[pueMHUKH ynpyrux BOJIH.
66.  HuTepdepeHIOHHbIE CUCTEMBI IPUEMA U BO30YKICHUS YIIPYTHX BOJIH.

67. CeiicmocTanu. Meroarka i CUCTEMBI HAOJIFO IEHHUIA.

68.  Meroa oTpaykeHHBIX BOJIH. [IpsiMble KMHEMAaTHUYECKUE 3a/1a4¥ METOAA OTPAKEHHBIX BOJIH
npu oO1ieM myHkTe Bo30yxaenus (OI1B).

69.  KunemaTuka KpaTHBIX OTpakKeHHBIX BOJH. HaOmromeHus mo meroay oOImied TiyOMHHOM
TOUKH.

70. CucteMbl HaOIIOJEHUN B METOJIE OTPAaXXEHHBIX BOJIH. METO/ MPeNOMIICHHBIX (TOJIOBHBIX)
BOJIH.
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71. [IpsiMble KMHEMATHYECKUE 3a/1a9U METO/I1a MIPEIIOMIICHHBIX BOJH. CHcTeMbl HAOTIOCHHUH B
METOJI€ TTPEITOMIICHHBIX BOJIH.

72.  Meronuka moneBblx HaOmogeHuii MIIB. OO6pabGoTka W HMHTEpIpeTanus JaHHBIX
CeCMOpa3BEIKH.

73.  VHTepmpeTallMOHHBIE MOJIENU B ceficMopa3Beke. O0paboTka celicMorpamm.

74. O6paboTKa ¥ UHTEPIPETALHS JAHHBIX METO/1a OTPAYKEHHBIX BOJIH.

75. NHuTteprperanus JaHHBIX METO1A IIPEJIOMIIEHHBIX BOJIH.

76. [IpumeneHne ceiicMopa3BEIKH JJIs PEIICHUS PA3JIMUYHbIX T€OJIOTHYECKHUX 3aa4.

77. CelicMopa3Beka TpH TOWCKaxX YIrJIEBOAOPOJAOB. ManornyOunHas (MHXXEHEpHast)
cericMopa3BeiKa.

78. CelicMopasBeiKa MMpU PelIeHUH PyIHBIX 3a1a4. | TyOuHHBIC CeiiCMIUYeCKHe UCCIIeIOBaHUS.
79. ®U3UKO-T€OJIOTUYECKUE OCHOBBI TE€pMOpa3BenKu. TemioBoe mojie 3eMid H  €ro
apaMeTpsbl.

80. PervioHanbHbIl M JIOKAJBbHBIA TEIUIOBbIE MOTOKU B 3eMHOM Kope. [IpuHuumsl Teopuun
TEPMOpPa3BEIKH.

81. TenmoBbie U ONTUYECKUE CBOMCTBA TOPHBIX MOPOA. METOIbl TEPMOPA3BEAKH.

82.  Ammaparypa ans TE€OTepPMHUECKHX HcciefoBaHuil. PamuorernioBsle M HH(pakpacHble
CBEMKH.

83.  PermonanpHble reorepmMuueckue ucciaenoBanus. [lonckoBo-pa3BeoUHbIE TEOTEPMUUECKUE
paboTsl. [IpuMeHnenne TepMopa3BeIKH 711 U3YUEHUs T€0JI0THUECKON CPebl.

84. OU3NKO-XUMUYECKHUE U T€0JIOTHYECKHE OCHOBBI siiepHOi reodusuku. OOmue cBeIeHHS O
PaANOAKTUBHOCTH.

85. B3anMozencTere paaiMoOaKTUBHBIX M3IYYEHUN C OKPYXKaoIIeH cpenoi. PainoakTuBHOCT
TOPHBIX MOPOJ U PYA.

86.  Meronpl ompeneneHUs U COJAEPKAHUE pAJAMOAKTUBHBIX JJIEMEHTOB B 3€MHOHM KOpE.
PannoakTHBHOCTH MUHEDPAJIOB.

87. PannoakTHBHOCTH TOPHBIX TOPOJ, PYHA, BOA W Ta30B. SnepHo-pusmdeckume cBOHCTBA
TOPHBIX NOPOJ U PYA.

88.  OOmias xapakTepHCTHKa SAepHO-(PU3NYECKUX CBOMCTB TOPHBIX Mopoj M pyd. I'amma-
JIy4€BbIE€ CBOMCTBA FOPHBIX MOPOJ U PYA.

&9. HeliTpoHHBIe CBOMCTBa FOpHBIX MOPOJ M pyd. AmnmapaTypa U METOJIbl, IPUMEHSIEMbIE B
SIEpHON reodr3uKe.

90.  Amnmapatypa A siAepHO-Te0(pU3MUECKUX UCCIIETOBAHHIA.

91. Pagnomerpuyeckue Metonbl pa3Benku. OCHOBHBIE MOHATHS paguoMeTpuu. Asporamma-
cbheMKa. ABToraMmMma-chemka. [lenexoHas ramma-cbeMka. [ myOnHHas raMMa-CheMKa.

92. 3agayu raMMa- U raMMa-CleKTPOMETPHUUECKOM CheMKH. DMaHAIIMOHHAA ChEMKA.

93.  Meroa noA3eMHOM pErucTpaluil KOCMUYECKUX U3Ty4EHUH.

94. Ompenenenne abCOMIOTHOTO BO3pacTa MOPOI.

95.  Snepno-¢pusuueckne  Metonbl.  OOmas  XapakTepUCTHKA  sJAEpHO-(PU3NIECKUX

(paAMOU30TONHBIX) METON0B Pajanon30TOoNHbIe ramMMma-MeToAbl. Painon30TONHbIE HEUTPOHHBIE
MECTOABI.
96. Hexotopsie cBeaenus uz ucropuu ['MC. Kepn u I'NC.

97. XapakTepucThKa CKBRXHHBI Kak 0O0BeKkTa wuccienoBaHus. Kiaccudukamuss MeTOJOB,
pemaemMblie 3a1a4yu U cxeMa ycranoku ['NC.

98. Mertoasl anekTpomerpun. KapoTaxk moTeHInanoB caMONpOU3BOJIbHON MOJISIPU3AIUH.

99. Kaporaxx moTeHUMalOB  BBI3BAaHHOM  MOJSApU3ALMH.  YACJIbHOE  JJIEKTPUUECKOE

COIPOTHBIIEHUE BOJIHBIX PACTBOPOB U TOPHBIX ITOPOJ.

100. Kaporax comnpoTuBieHusI HEPOKYCHPOBAHHBIMU 30HAaMHU. KapoTax CONpOTHBICHUS
(OKyCHUpPOBaHHBIMH 30HIaMHU — OOKOBON KapOTax.

101. HMunykumoHHBIN KapoTax. [{usnekTpudeckuil kapoTax. MUKpOKapoTaxK.

102.  Mertoasl paanomerpun ckBaxuH. OcHOBHBIE O0KHU anmaparypsl i PK.

103. T'amMma-kaportax. ['amma-ramma-kapotaxx. PEHTreHOpaguoMeTpuyecKuii KapoTax.
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104. HeiitponHbslii KapoTaxx. VMIynbCHBII HEWTPOHHBIM KapoTax. SnepHO-MarHUTHBIN
KapoTax.

105. Celicmoakyctudeckre MeTopl. OO0Imas XapakTepUCTUKA CEHCMOaKyCTHUECKUX METO/IOB.
106. AkycTu4eckuil KapoTaxX. AKyCTUYECKUH KapOTaK Ha OTPAXKEHHBIX BOJTHAX.

107. BeprtukanbHOe celicMuueckoe mpopuiupoBanue. TepMUuecKue 1 MarHUTHBIE METO/IBI.
108. Tepmuueckuii kKapoTaxk. MarHUTHBIN KapOTax.

109. HccnenoBaHue CKBaKWH B Ipoliecce OypeHusi. MeTo/Ibl, OCHOBAHHBIE HA HCIIOJIb30BAHUH
OypOBOI1 TEXHHKH.

110. T'a30BbIii kapoTax. MccienoBanre KaMeHHOIO MaTepUasa.

111. H3ydeHwe TEXHUYECKOTO COCTOSHMS CKBaxuH. HHkiamHOMeTpusa. KaBepHomerpus u
npoduieMeTpHsl.

112. KommiekcHoe npumeHnenne metoaos ['MC.

113. HedTterazoBbie MECTOPOXKICHHUS. YTOJIBHBIE H PYTHBIE MECTOPOKICHHSI.

114. TIlonsarue o reopusnyeckoM KoMriekce. DU3UKO-T€OTOTHIECKAS MOJIENb.

115. Onpenenenue ¢puznuko-reosgoruueckon mojenu. opmuponanue u Tursl GI'M.

116. VYcnoBus 3¢pGhEeKTUBHOTO TpUMEHEHUs TeoDH3UYecKux MeTo0B. HeoaHo3HauYHOCTh
perieHust 0OpaTHBIX 3a7a4 Te0(U3HKH.

117. KadecTBeHHass HEOHO3HAYHOCTD IO OMPEEICHUIO TPUPOIHI Te0U3NIECKUX aHOMAJTUH.
118. KonuyecTBeHHass HEOHO3HAYHOCTH MPH pemieHNH oOpaTHBIX 3amad. CyKeHue IMpeiesioB
HEOJIHO3HAYHOCTH.

119. KommiekcHass HHTeprnperanusi TeopU3N4YecKux JaHHbIX. KOMIUIEKCHBIM — aHanmm3
reopu3n4ecKuX JaHHbIX.

120. KonnvecTBeHHass KOMIUIEKCHAsi MHTEPIpETalusi Teo(PHU3MUECKUX TaHHBIX C IOMOIIBIO
PErpecCHOHHOT0 aHaIu3a.

121. Teomormueckas MHTEpHIpETALUsi KOMIUIEKCHBIX Te€O(pHU3NYECKUX HaHHbIX. OleHka
MOP(OJIOTHH OOBEKTOB.

122.  OneHka MOIIHOCTH | INTyOWHBI 3a1eranus 00beKToB. OlleHKa BEIIeCTBEHHOTO COCTABA.
123.  Ouenka Bo3pacta 00beKTOB. BBIOOp reodu3nueckoro KOMIIIeKca.

124.  OcHOBHBIE TPHUHIMIBI BBHIOOpPA KOMIUIEKCA. YCIIOBUS (OPMUPOBAHUS TeOPUIUIECKOTO
KOMILIEKCA.

125. Buasl KOMIIJIEKCHPOBAHUS T€O(PHU3NIECKUX METOIOB.

126.  OcnoBbl neTpodusuxu. [lerpodusnka u reopuznueckre CBOMCTBA TOPHBIX MTOPOI.

127. T'eomoro-ruaporeosiornueckue u Ae(GopMarmOHHO-IPOYHOCTHBIE CBOMcTBa MeToauka
HU3MEPEHHUH (PU3NUECKUX CBOMCTB FOPHBIX IMTOPO/I.

128.  B3aumocBsi3u neTpou3nIecKux CBOHCTB ropHbIX opo/. IleTpodusnueckue KapThl.

129. T'myObunHas reodusnka u OCHOBBI (PU3UKH 3eMIU. MeTo bl TITyOMHHON Teo(H3UKH.

130. Ctpoenue 3eMiu 1Mo reopuU3NIECKUM JaHHBIM. PernonanpHas reopusnka.

131. Meroasl perHOHAIBLHON TITYOMHHOU U CTPYKTYPHOU T€O(DU3UKH.

132. PeruonanmpHble  KapTHPOBOYHO-TIOMCKOBBIE  KpyMHOMacumTaOHble  reodusnueckue
HCCJIETOBAHMUSL.

133. Tloucku 1 pa3BeaKa MOJE3HBIX UCKOMAEMbIX Te0(PU3NICCKUMHU METOTAMH.

134. ®u3UKO-TEOJOTHYECKUE MOJCIN 00BEKTOB IMOMCKOB KaK OCHOBA re0(hU3NIECKUX TTOUCKOB
U Pa3BEJIKU TBEP/BIX MOJIE3HBIX UCKOIIAEMBIX.

135. Hedrerazoras reopusuka. Pynnas reodusuka. Hepyanas u yronpHas reodusuka.

136. Hmxenepnas reodusmka. ['eopusnueckre MeToIbl UCCIEA0BAHUS I€OJOTHUECKON CPEIb.
137. T'maporeonoruyeckasi ¥ IOYBEHHO-MENHOPATUBHAS re0pr3HKa.

138. MHxeHepHO-TeoJornuecKas u TopHas reopusuka.

139. Mep3noTHO-TIIAIMOIOTHYECKas Teo(hHU3nKa.

140. Texuudeckas ¥ apxeoJoruueckas reopusmka.

141. Dxonormyeckas U MEIUIIMHCKAs reou3nka.

142.  Dxonoruyeckas reopuznuka U reopusnuecKasi SKOIOTUs.
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143. DOkonoro-reou3nyeckre UCCIEIOBAHUS U MOHHUTOPUHT T€OAMHAMUYECKUX MPUPOIHBIX H
TEXHOT€HHBIX IIPOIIECCOB.

144.  Dkonoro-reou3nyecKre HCCIEAOBAHUS M MOHHTOPUHI BEUIECTBEHHOT'O (XMMHYECKOTO
WA T€OXUMHUYECKOTr0) 3arpsi3HEHUs OKpYXKaroleil cpesibl TeXHOreHHoe (pU3HUecKoe 3arps3HeHHe.
145. MenunuHckas reousuka.

9. TMNEPEYEHb OCHOBHOH M JONOJHUTEJBLHOM YUYEBHOWM
JUTEPATYPBI, HEOBXOJUMOM JJI1 OCBOEHUS JUCIHUIIJIMHBI
MOAYJIS)

OcHoBHasi IMTEepaTypa:

1. Teodusuka. YueOnuk / [Tox pen. B.K.Xmenesckoro. 3-e uza. - M.: K1Y, 2012. - 320 c.

2. Xwmenesckoii, B.K. T'eodpusndeckue MeToqsl uccienoBanusi 3eMHoi kopel. K. 1. MeTtob
MPUKIIATHON U CKBOXUHHOW reodpusuku. - JlyoHa: Mexa.yHUB. IPUPOJIBI, 00IIEeCTBa W YeIOBEKa
"Iy6na", 1997. - 276 c.

3. XwmeneBckoi, B.K. T'eodusmueckme wmetonsl wucciemoBaHus 3eMHOW Kopbl. K. 1.
PernonanpHas, pa3BeqouHasi, MHXKEHEpHAs W dKojlormdeckas reodusuka. - J[yOHa: Mexa.yHUB.
MIPUPO/IBI, 0O1IecTBa 1 uenoBeka "Jlyona", 1999. - 184 c.

JlonotHUTE/ILHAS JIUTEpPaTypa:
4. Tpyxun, B.M. Ob6mas u skonormyeckas reodusuka. YueOnuk / B.M. Tpyxun, K.B.
[Tokasees, B.E. Kynuupin. - M.: ®usmaraut, 2005. - 576 c.

JJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe pecypcbl (JOP):

1. «YHuBepcurerckass OubOnnoreka online» — »dJeKTpoHHass OMONMOTEYHAs cHCTEMa —
http://biblioclub.ru/

10. IHNEPEYEHD PECYPCOB NHPOPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOM CETH "WHTEPHET" (JAJIEE - CETb
"MHTEPHET"), HEOBXOJAMUMBIX JJiIA OCBOEHUSA JAUCHUIIJINHBI
(MOAYJIsA)

1.Undopmarnmonnas cucrema "EamHOe OKHO HOCTyma K 0Opa3oBaTebHBIM pecypcam’ —

http://window.edu.ru/;

2. Mup sHumknonenuit encyclopedia.ru — http://www.cnshb.ru/AKDiL/0042/default.shtm;

3.Bce o reonoruu — http://geo.web.ru/db/top geo.html?s=121101000;

4.T'eo(pusnueckre METOIbI IIOMCKOB M Pa3BEKHU MOJIE3HBIX HcKomaeMbix — http://geofizic.ru

11. METOAUYECKHUE YKA3AHMS JJI51 OBYUYAIOILIUXCS 110 OCBOEHUIO
TUCHMILTAHBI

[Mpuctynmass K W3y4YEHHIO JMCUMIUIMHBL, CTYIACHTY HEOOXOIMMO  BHHMMATEIIBHO
O3HAKOMHUTBCSI C TEMATHYECKUM IUTAHOM 3aHSATHH, CIHCKOM PEKOMEHJIOBAHHOW JIUTEPATYpHI.
Crnenyer ysCHUTh MOCJIEIOBATEIBHOCTD BBITIOJMHEHUS WHAWBUAYAJIBHBIX Y4eOHBIX 3aJaHUU.
CamocrosiTenpHas padoTa CTyIEHTa IpearnoiaraeT padoTy ¢ HaydyHOU W y4eOHOM JHTEepaTypou,
YMEHHUE CO3/71aBaTh TEKCTHl. YPOBEHb M IIyOWHA YCBOCHUS JUCIUIUIMHBI 3aBUCSAT OT aKTUBHOW U
CHUCTEMaTHYECKOW pabOThl Ha JICKIHAX, WU3YYCHHsS] PEKOMEHIOBAHHOHM JHMTEPAaTyphl, PEIICHUS
3a]1a4 ¥ BBITIOJIHEHHUS JTa00OPaTOPHBIX padoT.

[Tpu n3yueHNn TUCIUTUTHHBI CTYJACHTHI BBITIOHSIOT CIEAYIONINE 33 JaHHS:

- U3Y4YalOT PEeKOMEHIOBAHHYIO HayYHO-IIPAKTUYECKYIO 1 YUEOHYIO JIUTEPATYPY;

- BBITIOJTHSAIOT 33JJaHUs, TIPETYCMOTPEHHBIE JIJIsl CAMOCTOSITEIIbHON paOOTHI.

OCHOBHBIMU BHJIaMHU ayAUTOPHOU PaOOTHI CTYACHTOB SIBIISIOTCS JIGKLIUH, NMPAKTHYECKUE
3aHATHS. B Xoze nekuuii mpenogaBareib U3NlaraeT U pa3bsCHSIET OCHOBHBIE, HAUOOJIee CIIOKHBIE
NOHATHUS TEMBI, a TAaKXKE CBA3AHHbIE C HEHl TEopeTHYecKHe M MPaKTHYeCKHe MpoOJIeMbl, JaeT
PEKOMEH/IAlMU Ha CEMHHAPCKOE 3aHIATHE M YKa3aHUS Ha CAMOCTOSITENIbHYIO padoTy.
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KauecTBOo y4eOHON pabOTBI CTYIEHTOB MpEMmojaBaTellb OIECHUBAET C HCIOJIB30BaHUEM
TEXHOJIOTUYECKON KapThl TUCIUIUIMHBI, pa3MeIIeHHOH Ha calite MAT'Y.

IL1aHbl NPpAKTHYECKHUX 3aHATHI

3ansaTue 1. «Pemenne npsiMoii M1 o0OpaTHOM 3aJauM IpaBUpPa3BeIKH sl wapa» (4
yaca)
ILnan:
1. O3HaKOMHUTHCS C TEOPETHUECKON YaCThIO PaOOTHI;
2. Bremomauts 3amanns 1, 2.
Jlumepamypa: [1, c. 20-42].

Bonpocul ona camokonmpons
1. OxapakTepu3yiTe CHIIy PUTSHKEHUS U C€ TTOTEHIINAN, UX CBA3b U pa3MepHOCTh. [losicHuTe
CBOMCTBAa TI'PaBUTALlMOHHOIO IOTeHIMana, ypaBHeHus Jlarutaca u IlyaccoHa m pasmepHocTH
BTOPBIX IPOU3BOJHBIX.
2. [Tosichute ¢GU3NYECKU CMBICT BTOPBIX MPOM3BOJIHBIX MOTEHIMATA CHJIBI TSKECTH.
OxapakTepu3yiuTe CHIy TSKECTH Ha MOBEPXHOCTH 3€MIIM U €€ COCTaBiisitomue. YeM oTiiM4aroTcst
CWJIa IPUTSDKEHUS U CUJIA TSDKECTU?

3. Uto Takoe HOpMaJbHOE MoJe CUibl TsokecTu. [loHsTHE reonaa.

4. HopManbHble 3HayeHMs] BTOPBIX IPOM3BOAHBIX TPAaBUTALMOHHOIO IOTEHIMAla U HX
(U3UYECKUN CMBICIL.

5. UYem BbI3BaHbl U3MEHEHUS TPAaBUTALIMIOHHOTO I10JI1 BO BpeMEHHU. JlJI 4ero OHM U3y4aroTcs
B rpaBHUpa3BeIKe?

6. UTto Takoe peAyKIIMU U aHOMaJIUU Cuiibl Tsbkectu? Penykuus dast.

7. Penykuust byre u ee ¢puznueckuii cMpicit. UTo Takoe cMeIIaHHbIe aHOMAaJTUHN?

8. [TorpaBka 3a penbed. CrocoObl ammpokcUManuu penbeda M METOJUKA pacyera.
Knaccudukanus MeTo10B U3MEPEHUS CUITBI TSHKECTH.

9. CymHoOCTh  MasATHHUKOBOIO cmoco0a u3MepeHus Cuibl TshkecTH.  OCOOEHHOCTH
MasiTHUKOBBIX TPaBUMETPOB.

10.  CymHocTh OalTUCTUYECKOTO Crocoba U3MepeHus cuibl TskecTd. OcoOeHHOCTH
0aJUTUCTUYECKHUX TPAaBUMETPOB (MHTEP(HEPOMETPOB).

11. CtpyHHBII crioco® u3MepeHus: cuibl TspKeCTH. OCOOEHHOCTH CTPYHHBIX T'PaBUMETPOB.
O611ee ycTpoHCTBO U 0COOEHHOCTH PabOTHI KBAPIEBBIX aCTa3UPOBAHHBIX TPaBUMETPOB. VX TUTIBL.
12. UYro BKIIOYAET B ce0sl 3TATOHHUPOBaHKUE TpaBUMETPOB. [losCHUTE KpaTKO CyTh ONEparui.
CrniocoObl onpe/ieNieHys LEeHbI JeJIeHNs TPaBUMETPOB. YeM OHM pa3inyaroTcs U 4To B HUX oluiee?
13.  Tlopsmok HaOrOAEHUH ¢ TPAaBUMETPOM IPH PSAAOBOM ChEMKE U TOPSIIOK 00paboOTKH peiica.
14. Meroanka rpaBUMETpUIECKUX paboT. OmopHbIe ceTH (Kakue, KaK CO3/Jal0TCs U JUIsl Yero
HYKHBI).

15. CriocoObI O1IEeHKH TOYHOCTH OMTOPHOM CETH U PSIZIOBOM CHEMKH.

16. Kax BbIuucisitorcst aHOMallbHbIE 3HAYEHUS! CUJIBI TSDKECTH? (KaKue MOMpPaBKUA M JJIS YEro
BBOJIATCS).

3adanue ons camocmoamenvrol pabomol
1. BeimoaHuTh 3aganue 3.

3ansatue 2. «Tpanchopmanusi M KadeCTBeHHasi HHTepHpeTauusi pe3yJbTaTOB
rpaBUMeTPHYECKMX U MATHUTHBIX Ha0/1101eHuii» (4 yaca)
Ilnan:
1. O3HaKOMHUTBHCA C TEOPETHUECKON YaCThIO pabOTHI;
2. BrmomauTs 3amanns 1, 2.
Jlumepamypa: [1, c. 42-62].
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Bonpocwi ona camoxonmpons

1. OxapakTepu3yiTe eAMHHUIIBI U3MEPEHHSI MArHUTHBIX BETMYMH U UX B3aUMOCBSI3b.

2. Uto Takoe MArHUTHBIA MOMEHT, MAarHUTHasT BOCHPUUMYHUBOCTh, HAMarHUYEHHOCTh
BellecTB. Buibl HAMarHMYEHHOCTH.

3. OxapakTepu3yiTe N3BECTHBIE BaM BHJIbl MArHETUKOB. [IpuBeauTe npumepsl.

4. Kak omnpenensieTcss M”HIYKIMOHHAs HAMAarHUYE€HHOCTb.

3. B nexoTopoit Touke yron A = 15°, 1°=75°, T = 0,4 O. Onpenenute 3nauenuss H u Z.

6. MaruauTHOe nosie 3eMiIM Kak noJie 1unodiga. OxapakTepu3yuTe 3J1€MEHTHI MOJTHOTO BEKTOpa
F€OMarHUTHOI'O MOJIS.

7. XapakTepuCTUKa HOPMAJbHOTO MAarHUTHOrO Mojs 3emiad. YTO Takoe MarHUTHBIE M
TE€OMarHUTHbIE MOJI0CA U MATEPUKOBBIE AaHOMAJINH.

8. OxapakTepu3yiTe B MAarHUTHOTO OJIST 36MJIA 110 KOCMHUYECKUM HAOJIOICHUSIM.

9. Uro Takoe MarHuTHble Bapuanuu? KakoBsl HX TNPUYMHBI, XapaKTEPUCTHKA,
KJIacCU(pUKalKs U 3HaUCHHE I TPOBEJICHUSI MAarHUTHOU ChEMKHU?

10.  JaiiTe oOuIyl0 XapaKkTEepUCTHKY MAarHUTHBIX CBOWCTB TOPHBIX MOPOJ (OCaa0uHbIE,
WHTpY3UBHBIE. DG y3UBHBIC, METAMOPPUUIECKHUE).

1. OxapakTepu3yilTe NPUHIUI HM3MEPEHUH MATrHUTHOTO TMOJS ONTHUKO-MEXaHUYECKUMHU

MarHuToMeTpamu. KakoBbI HX MIPEeUMYIIECTBA U HEIOCTATKHU?
3adanue ons camocmoamenvrol pabomol
1. . BeimoaHuth 3amanue 3.

3ansaTue 3. «3yueHne «mapaaokca aHM30TPONMK» NMYTEM pacyeTa KaKyluxcs yAeabHbIX
CONMPOTHUBJIEHUIT 0 MHOT0A3MMYTHBIM HAaNIpaBJeHUsIM» (4 yaca)

Ilnan:
1. BpluucinuTh Kaxymuecs yIENbHBIE CONPOTHBICHHS L, IO MHOIOa3MMYTHBIM
HaIIPaBJICHUSIM IIPU Pa3INYHbIX @ U A .
2. IlocTpouTh MOJNSIPHBIE JAMArpaMMbl pacHpeleNieHUus KaXyIUXCs YIAEIbHBIX
COIIPOTHUBIIEHUH o, Ul Pa3inyHbIX @ U A .

Jlumepamypa: [1, c. 63-109].

Bonpocuwl ona camoxonmpons
1. CyOnykuust OK€aHCKOM JIUTOC(EpHI.
2. Konnu3us KOHTHHEHTOB.
3. JIByxbsipycHasi TEKTOHUKA ILIUT.
4. ®opMHupOBaHNME KOHTUHEHTAIBHON KOPBI
3adanue ons camocmoamenvrol pabomol
1. Cnenatp 3aKiIIOYEHHE O PACIPEACICHUU CONPOTUBIEHUN p, BKPECT W BIOJIb NPOCTUPAHMS

IOpOJ B 3aBUCHUMOCTH OT yIJla HajeHus mopoa « u A. Berucnute % pacxoxiaeHus p, 1O
MPOCTUPAHUIO U B KPECT MPOCTUPAHUSA MOPOJ MO JIydam 0° 1 90°.

3ansTue 4. «Pacuer KH/I rpynnupoBaHusi NpUeMHUKOB M HCTOYHHMKOB) (4 4yaca)
ILnan:

O3HAKOMUTKCS C TEOPETUIECKON YaCThIO paOOTHI.

2. BpiOpaTh onTUMalIbHBIE MTapaMeTphl IPYII MPUEMHUKOB U UCTOYHUKOB U OLIEHUTH MX
BIIMSIHME HA aMIUIUTYAY MOJE€3HON BONHBI. JlOCTaTOYHBIM MOJABICHUEM CUUTATh TaKoe,
pu KoTopom: S, =2.

Jlumepamypa: [1, c. 109-161].

—
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Bonpocwi ona camoxonmpons

1. IMuxn Ix. Buncona.

2. CropenuHr MOJO0J0r0 OKEaHa.

3. ChopeauHr 3penoro okeaHa.

4. JluBepreHTHBIE TPAHUIIBI TLTUT.

5. KoHTuHEHTambHBIN pUPTHHT.

6. T'eomopdonoruveckrie HHIUKATOPHI.
7. Pudrtosie TopsI.

8. OcanouHo-(hopMalMOHHBIC UHIUKATOPHI.
9. MarmaTuyeckue UHIUKATOPbI.

10. PeTpocnieKTUBHBIE aHOMAJIUH.
3aoanue ons camocmosmenvbHol pabomol

1. Haueptute 3aBucuMOCcTH + KH/{ OT Vi MJIsi HU3KO U CPEAHECKOPOCTHBIX IMOMEX H
TOJIE3HOM BOJIHBI Ha OJTHOM Tpaduke.

3ansaTue 5. «OnpenejieHUe TEPMUYECKHUX CBOMCTB TOPHBLIX MNOPOA M TOJIE3HBIX
HCKOMaeMbIX» (4 yaca)
ILnan:
1. Omnpenenuts KOAPHUIUEHT TEIIONPOBOIHOCTH, TOPHOM MTOPOIBI.
2. Paccuutatrh yJIEIbHYIO TEIJIOEMKOCTD.
3. Ompenenurb TEMIT OXJIAKICHUS.
Jlumepamypa: [1, c. 163-172].

Bonpocwl ona camoxonmpons

1. Kakue TemioBble M ONTHYECKUE CBOICTBA TOPHBIX IIOPOJA  HCIOJB3YIOTCS B
TepMOpa3BeaKe?

2. B yem pa3zHHIIa MeXAy TEILUIONPOBOJIHOCTBIO U TEMIIEPATYPOIIPOBOAHOCTHIO?

3. OxapakTepu3yilTe B 1I€JIOM TEIUIOBOE MOJIe 3EMJIM U MPUYMHBI TEIIOBBIX aHOMAJUM.

4. C ueM CBSI3aHbI pErHOHAJIbHBIC TEIJIOBBIE AaHOMATINU?

5. OxapakTepu3yiTe UCTOYHUKH JTOKAJIbHBIX TEMJIOBBIX MOTOKOB.

6. IlosicHUTE MPUHIUITBI U3MEPEHUS TEMIIEPATYPHI U €€ TPaJAUEHTOB B TEPMOPA3BEIKE.
OxapakTepu3yiiTe BEJIUYUHBI TEOTEPMUUYECKUX CTYMEHEH B PA3NIMYHBIX KPYMHBIX
CTPYKTYpax 3eMHOM KOpbL. B cuiy, Kakux Mpu4uH, 10 BallleMy MHEHUIO, OHU BapbUPYIOT?

3aoanue ons camocmosmenvbHol pabomol
1. IlocTpouth TpadmK 3aBUCHMOCTH DPA3HOCTH TEMIIEpAaTyp TOYKH Tela OT BPEMEHH
OXJIQXKICHUSI.

S

3ansaTue 6. «OueHKa KauecTBa paIMOMETPUYECKON CheMKH » (4 yaca)
Iiaan:

1. BeiuncnuTh pacxoxJAeHUE 3HAUYEHUU y -TIOJISI MEXKAY OCHOBHBIMH P; U KOHTPOJIbHBIMU
P>3amepamu ¢ COOTBETCTBYIOIIMMU 3HaKamMu A= P; — P,.

2. Ilo Benu4uMHE pacXOKIEHUS BBISBUTH HaJIMuue IPyOBIX OHMIMOOK M HMCKIIIOUHUTH UX U3
JanbHeWIe 00paboTKH.

3. O1eHuTh HaJUYHEe CUCTEMATHYECKON MOTPENTHOCTH OJHUM M3 OMHCAHHBIX CIIOCOOOB
(KOppeNSIMOHHBIN cTI0c00, CTIOCO0 BapHAIIMOHHON KPUBOH).

4. TlocTpouTh BapHAIMOHHYIO KPUBYIO CITy4alHBIX OIMTUOOK M3MEPEHUN.

5. BBIUMCIUTE CPEIHIOO KBAJAPATHUECKYIO IOTPEIIHOCTD:

6. OnpeaenuTs BEJIMUUHY JOBEPUTEIIBHOTO HHTEpPBAJIA.

Jlumepamypa: [1, c. 174-190].

Bonpocwi ona camoxonmpons
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l. Kakue ocHoBHBIE BUABI paguoakTUBHOCTH Bbl 3Haere? Kak 3amuceiBaroTCsi peakuuu
pacrajaa pa3JiMm4Horo Tumna?

2. Oxapakrepu3yiite (U3NUECKH CMBICI TOCTOSTHHOM pacmajia u meproja rnoyiypacnanga u ux
CBS3b.

3. Uto Ha3bIBalOT paJUOAKTUBHBIM PSIIOM (CEMENCTBOM)?

4. Kakne paanoakTuBHBIE cemeiicTBa Bbl 3HaeTre, M Kakue DOJIEMEHTHl SBISIIOTCA HX
poJioHaYaTbHUKAMHU?

5. OxapakTepu3yiTe o0I1e 3aKOHOMEPHOCTH PaIHOAKTUBHBIX CEMEHCTB.

6. Kakue pammoakTuBHBIE CeMEHCTBA M M30TONBI BHOCSAT OCHOBHOM BKJIaa B
PaAMOAKTUBHOCTh TOPHBIX MTOPOA?

7. OT KaKuX OCHOBHBIX (JaKTOPOB 3aBUCHUT MPOOET & - M [F -4acTHIl B BEIIEeCTBE?

8. Uto Takoe 3KCMO3UIIMOHHASA J03a ) -U3Jy4eHHUs, U B KaKUX €AMHHUIAX OHA HU3MepsieTcs?
Uem oHa OTAMYAETCS OT MOIIHOCTH J1O3bI?

9. B dem pazHuia Mex1y MOTJIONIEHHOW 10301 U SKCITO3UIIMOHHON 103017

10.  UYrto Takoe ra3zoBo€ yCUJIEHUE B ra30HANOIHEHHBIX JETEKTOPAX U3IIy4CHUS?

1. KakoBo nmpuHIMNMAIBHOE Pa3Inune B XapaKTePe ANEKTPUUECKOTO MOJIs B HOHU3ALMOHHOMN
KaMmepe U MPOoNOpPIUOHAIBHOM cueTurKe? 3a cUeT Yero OHO JOCTUraeTcs?

12. UemMm paznuuarorcs cuetunku ['eiirepa - Mrosiiepa u mponopioHaibHbIe?

13. Uro Ha3bIBaeTCS TUIATO CUETYMKA U 3a CUET Yero OHO oOpasyercs ajs cuetdwka I eiirepa-
Mromnnepa?

14. Kakue CUMHTHILIATOPBI M TOYEMY Yallle BCEro UCIOJIb3YIOT JIJI1 PETUCTPALUM ¥ -KBAHTOB?
15.  Kakue CUMHTHUIUIATOPHI M TIOUYEMY HCIIONIB3YIOT OOBIYHO UCTIONB3YIOT B CIIEKTPOMETpaX ¥ -
U3IyyeHus?

16. Ha kakoM mnpuHIMIIE OCHOBAaHO pa3AeibHOE OIPENEICHUE COJAEpPKAaHUM H30TOMOB B
CHEKTPOMETPUH?

17. JlaliTe CpaBHUTENIBHYIO XapaKTEPUCTHUKY HMCIIOJIb30BaHUs CYETYMKOB [ 'eitrepa-Mrosiepa,
MPONOPUMOHAIBHBIX, CHUHTHILISLIUOHHBIX U MTOJYIPOBOJIHUKOBBIX JUISl PETUCTPALIMM ¥ -KBAHTOB.
18. Kaxkue neTexkTopsl UCIONB3YIOT IPU CIEKTPOMETPUH ¥ -U3TyUeHUs?

19. Urto takoe smananun? Kakue smanauvu Bei 3HaeTe?

20.  OxapakTepusyiiTe  OCHOBHBbIE  (aKTOpBI,  BIUSIONIME  HA  pe3yJbTaTbl  J -

CIIEKTPOMETPHUECKON CHEMKH.
3aoanue ons camocmosmenvbHol pabomol
1. OuieHUTHh Ka4€CTBO BBIMOJHEHHON ¥ - ChEMKH.

3ansrue 7. «OnpeneneHne TEePMUYECKHX CBOWCTB FOPHBIX MOPO/I N0 TEPMOKAPOTAKY
CKBaKUH» (4 yaca)
Iiaan:
1. PaccumTaTh TEIUIOBOM MOTOK IO T€OTEPMHYECKOMY TPATUEHTy (OMpenessercs o
reoTepMOTrpaMMe) U U3BECTHOM TETUIONPOBOIHOCTH Ha UCCIIEIyEMOM yUYacTKe.
2. Tloctpouts rpaduku pacrnpefeseHuss T€OTepPMUUYECKOTO TIpajJdeHTa M TEeIIOBOIr0o
COTIPOTHUBIICHUS TIOPO/T TIO TITyOWHE CKBAYKUHBI.
Jlumepamypa: [1, c. 163-172].

Bonpocwl ona camoxonmpons

1. UTto Takoe CKBaXKUHA, JJIs PEIICHHS KaKuX 3a7a4 OHa UCIOJIb3yeTcs?

2. [IpuBenurte  (UBUKO-TEONOTHUYECKYIO  KiIacCUPUKAHUIO  TeoU3UYeCKUX  METOOB
MCCJIEI0BAHUS CKBAXKUH.

3. Kakue ¢usmdeckne cCBONCTBAa TOPHBIX MOPOJ M3YYAIOTCS MPHU DJICKTPUUECKHUX, SIEPHBIX,
TEPMHUECKUX, CEHCMOaKyCTUYECKNX, MATHUTHBIX U I'paBUTAMOHHBIX MeToax [ UC?

4. Hapucyiite cxemy Beinosnnenus ['NC.
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5. KakoBa cxema ycrpolicTBa TinyOMHHOrO mpuOopa A HCKYCCTBEHHOTO SIIEPHOTO
KapoTaxa?

6. J1y1s uero npuMeHsIeTCsl KaBEpHOMETPHS U UHKIIMHOMETPHS?

7. Kaknmu ciocobamu mpousBoautes nepdoparus CKBaXXHH | JIJIs1 YeTO OHA HyXHa?

8. Hapucyiite TunnuHsle quarpaMmsl 3J1€KTpUUeckoro u saepHoro meroaos ['MC.

9. Kak BeinosiHsieTcs kauecTBeHHass uHTEpnpeTanus auarpamm ['MC?

10. CyTb CKBaXXMHHBIX UCCIEAOBAHUIN METOJIOM €CTECTBEHHOIO MOJIS.

11. Kak BBINOJIHAIOTCS CKBaXKWHHBIE UCCIIEI0OBAHUS METOJIOM KaXYIIUXCS COMPOTUBIICHUM.
12. Ha kakue MeTob! TEIJIOBBIX MOJIEH MOAPA3ALISIETCS] TEPMUUECKHUI KapoTax?

13. CyIlHOCTh MAarHUTHOTO M TPABUMETPUUYECKOTO KapOoTaxka.

14. K kakomy mMeToay KapoTaxka OJIM30K siiepHO-MarHuTHbIN kapotax (IMK)?

15. Kak Beinmonnsercs kauectenHast uatepnperanus [ MC

3adanue ons camocmoamenvrol pabomol
1. OnpeaenuTs TeMOepaTyponpoBOIHOCTh MOPO MO MAJIETKE.

3ansTue 8. «KoMIuiekcupoBanue reousnyecKknx MeTO10B npu
He(Tera3oHOUCKOBBIX padoTax» (4 yaca)
ILnan:
l. N3yunth TeMmy «KoMIutekcHas HHTepIpeTanus reopu3nuecKux JaHHbBIX .
2. VYka3zarh yCIOBHS, TPEIETbl TEOPETUIECKON YKBUBAJICHTHOCTA U HAWTHU XOTS OBl OJHO M3
TEOPETUYECKU IKBUBAJICHTHBIX PELICHUN JJIsl aHOMaJINU, COOTBETCTBYIOLIEH BameMy BapuaHTy.
3. OnpenenuTh MUana3oH U3MEHEHHS MapaMeTpoB OOBEKTA WM Cpebl (TIyOMHA, pa3Mephl,

duznyecKkrue CBOWCTBA) B MpejeniaX MPaKTUYECKH SKBHBAJIICHTHBIX PEIICHUH B COOTBETCTBHH C
JAHHBIMH, TIPUBEJICHHBIMU B TaOymIle. YKa3aTh MapamMeTpbl XOTS Obl OJHOTO W3 MPAKTHYECKU
SKBUBAJICHTHBIX O0BEKTOB.

Jlumepamypa: [1, c. 254-273].

Bonpocwl ona camoxonmpons

1. B dem pasHuna mMexay KOJIMYECTBEHHOM M KaYE€CTBEHHOM HEOJHO3HAYHOCTBIO PELICHUS
obOpaTHoit 3ama4un reohpu3uKu’?

2. B kakux reopusnyecKuX METOJaX pPacCMaTPHUBAIOTCS T€OMETPUYECKHE, BPEMEHHBIE W
4acTOTHbIE OOpaTHbIE 3a7aun’?

3. Uto Bbl MOKeETE CKa3aTh O MMOCTAHOBKE MPSAMOW 3a7a4M, €CIIM OHA UMEET DKBUBAJICHTHBIE
petieHus?

4. OmauM #3 caMmbIX HAJIEKHBIX METOJIOB M3YYEHHUS TOPU30HTAIBHO-CIOUCTBIX CpeJ

cuMtaercsi celicMopasBeika. Bo3mokHa nu Teopermyeckas M (WIM) MpaKTHYECKas
HKBUBAJIEHTHOCTH MPH MOCTPOCHUU OTPAKAIOIINX U MPEJOMIISIONMX rpaHul]? OOOCHYHTe OTBET,
OCHOBBIBASICh Ha YPaBHEHMSIX TOA0rpadoB OTpaKeHHON U MPETOMICHHOMN BOJIH.
5. B03MOXHBI JI1 3TH BHJIbl SKBUBAJIEHTHBIX PEUIEHUM IIPU HMHTEpIpeTanuu KpuBbix BO3?
O06ocHylTe OTBET.

3adanue ons camocmosamenvrol pabomol

1 PemuTh mpsiMyro 3amady, TOCTPOMB COOTBETCTBYIOIIMK Tpaduk. 3areM, OnpeaeivB
npeienbl NPAKTUYECKONM HKBHBAJIEHTHOCTH, paccuuTaTh MNPAMYI 3anady Uil OJHOTO U3
MPAKTUYECKH SKBUBAJICHTHBIX BAPUAHTOB U MOCTPOUTH TPadUKU.
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