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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | Lenpro ocBOGHNS AUCIMILINHEI «I eodr3udeckue HCCIeaOBaHIS IPH Pa3pabOTKe MONE3HBIX HCKOMAEMBIX) SBIISICTCS
(dopmMHpoBaHue y 00OYUaIOIIMXCS TEOPETHYECKUX 3HAHUH U IIPAKTUUECKUX HABBIKOB B 00JIACTH NPHUMEHEHUS
reo()U3MIECKUX METOIOB AT M3YyUEHHS T€0JIOTHYECKOr0 CTPOCHUSI MECTOPOJKICHUH, KOHTPOJISI COCTOSIHHUS TOPHOTO
MacCHBa, OLICHKH (PU3UKO-MEXaHHIECKHIX CBOMCTB MOPOJ, TPOTHO3NPOBAHMS OIIACHBIX T'€0JMHAMUYECKHX IPOIECCOB
obecrieueHust 6e30macHOro U 3(h(heKTUBHOTO BeICHUS TOPHBIX H He(Tera3oBbIX padoT.

1.2| B pe3ynbrare 0CBOCHHS AUCIUILUIMHEI O0YyJaIOMINICS JODKEH: N3YyIUTh (PU3NUCCKHE OCHOBBI T€O(IM3NUECKUX METO/IOB
HCCIIEJOBaHUS; OCBOUTH METOIBI AIEKTPOPA3BEIKH, CEHCMOPa3BEAKU, PAAUOMETPUU, MATHUTOPA3BEKH U
reopaInoJIOKALlNN; TPUOOPECTH HaBBIKK MHTEPIPETANH Te0(pH3UIECKUX JaHHBIX; HAYYUTHCS IPUMEHATh reodu3ndeckie
METOIBI TIPH Pa3BEKe U pa3pabOTKe MECTOPOXKACHHUH ITOJIC3HBIX HCKOTAEMBIX; OCBOUTH METOIBI Te0(pH3NIECKOTO
MOHHUTOPHHIA COCTOSTHHSI MaCCHUBA TOPHBIX MOPOJ; MOIYIUTh HABBIKU OIIEHKH T'€OMEXaHNUECKUX U Te0JMHAMHUYECKUX
MIPOLIECCOB MPU IKCIITyaTal[i¥ MECTOPOKICHNH; U3yYUTh COBPEMEHHBIE IU(PPOBbIE TEXHOIOTHU U aBTOMATU3UPOBAHHbIE
CHCTEMBI Te0(H3NIECKOTO KOHTPOJIS.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl

Hukn (pa3gen) OOII: | b1.B.JIB.04

2.1| TpeGoBaHusi K NpeIBAPUTEIbHON MOATOTOBKE 00y4aIOLIEerocs:

2.1.1 | I'eomexanuka

2.1.2| T'eoTexHOMOTHSA CTPOUTEIBHASL

2.1.3 | T'eoTexnomorus

2.1.4 | ®usnka ropHbIX IOPOA

2.1.5 | ABromarm3arus MMPONU3BOACTBCHHBIX IIPOLICCCOB B TOPHOM H He(i)TerasomM IPOU3BOACTBE

2.1.6 | besonacHOCTD KU3HENEATEILHOCTH

2.1.7 | IIpou3BOACTBEHHASI PAKTUKA 110 MOJIYYCHUIO MPOPECCHOHATBHBIX YMEHHI H OIBITA MPOPECCHOHANBHON NesTenbHOCTH |

2.1.8 | [Ipon3BOACTBEHHO-TEXHOIOTHUECKAs ITPAKTUKA

2.1.9| Yuebnas (reoge3ndeckast) MpakTHKa

2.1.10| YueOHast 03HaKOMHTEIbHAS IPAKTHKA

2.1.11| YuebHas (reomornyeckas) mpakTaka

2.2 | JucuunjdHbI H TPAKTHKH, IJIsl KOTOPBIX OCBOCHHE JAHHOH TUCHUTIINHBI (MOXY.J1) HEOGX0OTUMO KaK
npeanecTByIonee:

2.2.1 | IlpenauniaoMHas IpakTUKa

2.2.2 |TloaroToBka K ciaue U cadya rocyJapCTBEHHOTO dK3aMeHa

2.2.3 | [loaroroBka K IMpoIeAype 3alUTHI U 3allIUTa BBITyCKHOMN KBATN(HUKAINOHHOHN paboThI

3. KOMIIETEHIIM OB YYAIOILIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHWSI JMCLINTLINHBI
(MOJYJIST)

IK-1: CnocoGeH ocymecTBISTh U KOPPEKTUPOBATH TEXHOJIOTHYECKHE NMPOLECCHl MPOU3BOACTBA B COOTBETCTBUH €
BbIOpaHHO# cdepoii mpodeccHoOHATILHOM AeATETHLHOCTH

3HaTh:

VYpoBens 1 | pu3nueckne 0CHOBBI Te0(U3NIECKUX METOI0B HCCIIEIOBAHNUS; TEXHOIOTNUECKUE TIPOLIECCHI Pa3pabOTKU
MECTOPOXKICHUH MOJIE3HBIX HCKOMAEMBIX; METOIBI TeO(PH3MIECKOT0 KOHTPOJIS COCTOSTHHS TOPHOTO MAacCHBa U
TEXHOJIOTHIECKUX OOBEKTOB; IIPHHITUITE pabOTHI Te0()U3NIECKOT0 000PYIOBAHIS U H3MEPUTEIBHBIX CHCTEM;
HOpMAaTUBHBIE TpeOOBaHUS B 00JIaCTH MPOMBILIIICHHON 6€301MacHOCTH U re0(hU3nIecKoro MOHUTOPHHTA; METOIBI
00pabOTK! U HHTEPIPETAUNH ITe0(pH3NIECKUX JaHHBIX;

COBpEMEHHBIE ITI(POBBIC TEXHOJIOTUH W aBTOMAaTH3NPOBAHHBIE CHCTEMBI KOHTPOJIS TEXHOJIOTHIECKHX IPOIECCOB.

YMmeTh:

VYpoBeHs | | MpUMEHATH TeO(OU3UUSCKHAE METO/IBI IIPH KOHTPOJIE TEXHOJIIOTHYECKUX ITPOIIECCOB TOPHOTO U HE(TEra30BOro
TIPOU3BOJCTBA; BBINIOJIHATH aHAIIU3 U UHTCPIIPETAUIO PE3YIHTATOB I‘CO(i)I/I3I/ILIeCKI/IX I/ICCJ'IeﬂOBaHI/II\;I; BbBISIBIISITH
OTKJIOHEHHS [TAPAMETPOB TEXHOIOTHYECKHX MPOLIECCOB U NPHHUMATh KOPPEKTHPYIOIHE PELICHHUS; HCIIOIb30BaTh
MIporpaMMHBIC CPCACTBA 06pa6OTKI/I FeO(i)HSquCKOﬁ I/IHq)OpMaLH/II/I; OLICHUBATH COCTOAHUE MACCUBA 'OPHBIX IMTOPOI U
MIPOTHO3UPOBATh OIACHBIE T€OJMHAMHUYECKHE TTPOIIECCH; oOecriednBaTh Oe30IacHOE BeICHNE PaboT Ha OCHOBE
Pe3yIbTaToOB re0(hU3NIECKOr0 MOHUTOPHHTA.

Baagern:

VYposeHb | | HaBbIKaMM IPOBEACHUS Te0(DU3MUECKUX UCCIIETOBAHUI B YCIOBUSIX TOPHOTO U He(hTEerazoBoro Mpou3BOACTBA;
METO/IaMH HHCTPYMEHTAILHOTO KOHTPOJIS TapaMeTPOB TEXHOJIOTNYECKUX MPOLIECCOB; HaBbIKaMU PaOOTHI C
reo(U3NIecKIM 000pYAOBaHHEM U H3MEPUTEIEHBIMH CHCTEMaMH; METOIaMi 00pabOTKH, aHAIN3a U BU3yaTH3aIliH
reo(U3N9IeCcKHX JaHHBIX; HABBIKAMU ITPUMEHEHHUS HU(POBBIX TEXHOIOTHH MOHUTOPUHTA U JHATHOCTUKY,
cr1oco0aMy KOPPEKTHPOBKHU TEXHOJIOTMYECKUX MPOLIECCOB Ha OCHOBE PE3YJIbTATOB re0(pU3NUECKIX UCCIICIOBAHMI.




IIK-4: Cnoco6HoCTh pa3padaTbIiBaTh ONEPATUBHBIN NJIaH M MPOBOAUTH OPraHU3alMOHHbIE PA0OTHI B COOTBETCTBHH C
BbIOpaHHOI cdepoii mpodeccHoOHATLHOM AeATEIHLHOCTH

3HaTh:

VYpoBeHb | | OCHOBBI OpPraHU3alUK U ITaHUPOBAHHS POU3BOACTBEHHBIX ITPOLIECCOB; TEXHOIOTUUECKHE CXEMBI BEAECHHS TOPHBIX
1 He(pTera3oBEIX paboT; METOIBI OTIEPATHBHOTO YIIPABJIICHHUS MIPOU3BOJICTBOM; TPeOOBAHNS IPOMBIIUICHHON
6e30I1aCHOCTH, OXPaHBI TPy/ia U SKOJIOTHUECKOH 6€30IacHOCTH; MOPSIOK OPTraHU3aIH Te0()U3NISCKUX
HCCIIeI0BaHUI 1 MOHUTOPUHTa; HOPMaTHBHO-TEXHUYECKYIO JIOKyMEHTAINIO B 00JIACTH TOPHOTO M He(hTEra30Boro
IIPOU3BOJICTBA; COBPEMEHHbIE HH()OPMAMOHHBIE U II(POBBIC CHCTEMBI YIIPaBICHUS [IPON3BOACTBCHHBIMU
ITPOLIECCAMH.

YMmeTh:

VYposeHs | | pa3pabaTeIBaTh ONEPAaTHBHEIC IUIAHEI BRITIOJIHEHHUS IIPOU3BOJICTBEHHBIX U Te0(pH3NIeCcKuX paboT; OpraHN30BIBaTh
BBIITOJTHEHHE TEXHOJIOTMYECKUX MIPOLIECCOB U KOHTPOIHPOBATh UX COOMIOICHNE; KOOPHHUPOBATH JESITEILHOCTD
NIPOU3BOJICTBEHHOI'O IIEPCOHANIA; AHAIU3UPOBATh IIPOU3BOICTBEHHBIE TI0KA3aTE)Id M IPUHUMATh OPraHU3allMOHHbIE
pemeHns; o0ecrieYnBaTh BEITOTHEHNE TPeOOBaHMH OS30IIACHOCTH MPH MTPOBEICHUH PabOT; MPUMEHSTH IH(POBLIE
TEXHOJIOTMH U IPOTPAMMHBIE KOMILIEKCHI IIPH INTAHUPOBAHUH U OpTaHHU3aIUU padoT.

Baanernb:

VYpoBeHs | | HaBBIKAMH COCTABIICHUS OIIEPATUBHOM MPONU3BOJCTBEHHON JOKYMCHTAILIUH; METOIAMH OPTaHU3AIUH U YIIPABICHUS
TEXHOJIOTMYECKUMH MPOLIeCCaMK; HaBbIKaMU KOHTPOJIS BBIIIOJTHEHHS TPOU3BOACTBEHHBIX 3aJJaHUH; CIIOCO0aMHU
OLleHK! 3(h(hEeKTHBHOCTH MTPOU3BOJICTBCHHBIX M TeO()N3NUECKAX padoT; HaBBIKAMH PAOOTHI C IPOTPAMMHBIMHU
Cpe/ICTBaMH IIJIAHMPOBAHUS N MOHUTOPHHTA; METOIaMH OPTaHU3AIMK Oe30IIaCHOTO BECHNUS PabOT B COOTBETCTBUH
¢ nmpodeccHOHaNBbHOI chepoil NesITeNbHOCTH.

B pe3yabTare 0CBOCHMS AUCHUILNIMHBI 00y4AIOLIMIACS 10JIKEH

3.1|3nars:

3.1.1| dusnueckre ocHOBBI reoPU3MUECKUX METOJOB UCCIIEI0BAHMS; TeO(PU3NUECKIE XapaKTEPUCTUKH TOPHBIX OPOJ U
MacCHBOB; METOJIBI Te0(H3MIECKOT0 KOHTPOJIS IIPH pa3padoTKe MECTOPOKICHHUH MOIE3HBIX HCKOMIAEMBIX; TPUHIIAIIBI
paboTsI Te0(U3NIECKOTr0 000PYAOBAHHS I U3MEPHUTEIBHBIX CHCTEM; METOBI 00pabOTKH, aHATH3a U HHTEPIIPETAIHH
reo(pU3NIECKUX TaHHBIX;

3.1.2 | oCHOBBI T€OMEXaHUYIECKOTO ¥ TEOAMHAMUYECKOT0 MOHUTOPUHTA; TPeOOBAHHS MIPOMBIIITICHHOI 6€3011acHOCTH NIpH
IIPOBEJICHUH TeO(QU3NUECKIX HCCIIEJOBAHNI; COBPEMEHHbIE IIN(POBBIC TEXHOJIOTUH 1 aBTOMaTH3HPOBAaHHbBIE CHCTEMBI
KOHTPOJISI B TOPHOM M HE(pTETa30BOM ITPOHM3BOJICTBE.

3.2 Ymern:

3.2.1 | npuMeHsTH reo(pU3NIECKue METO/IBI IPH PELICHUH MPOU3BOICTBEHHBIX 3a/1a4; IPOBOJUTH U3MEPEHUS (PH3NIECKUX
TTapaMeTpOB TOPHOTO MacCHBa; BHIITOJIHATH 00pa00TKY M HHTEPIPETALNIO PE3YIIBTaTOB Te0(pH3NIECKHUX HCCIIET0OBAHH;
OLICHUBATh COCTOSIHUE MACCUBA TOPHBIX IIOPOJ, U BBIABIIATH OIACHBIE €0 JUHAMHUYECKHE IIPOLIECCH; UCII0Ib30BATh
IIpOorpaMMHBIE CPEACTBA Ul aHATH3a reo(pu3ndecKoil HHGOpPMaLUK; pa3pabaTbIBaTh MEPONPHUSTHUS MO HOBBIILIEHHUIO
6e3omacHOCTH ¥ 3(Q()EKTUBHOCTH TEXHOJIIOTHIECKUX MPOIECCOB; ODOPMIIITH TEXHHUYECKYIO U IPOU3BOICTBEHHYIO
JOKYMEHTALUIO 110 Pe3ybTaTaM UCCIIECIOBaHU.

3.3|Buagern:

3.3.1 | mpoBeneHHs Te0HU3UUSCKUX HCCIICIOBAHNI B YCIOBUAX TOPHOTO M HE(TEra30BOr0 POU3BOICTBA; PaOOTHI C
reopu3nIecKIM 000PYAOBaHHEM U H3MEPUTENEHBIMH IIpHOOpaMu; 00pabOTKY 1 aHATT3a 3KCIEPHMEHTATIBHBIX TaHHBIX;
MOHHMTOPHHI'A COCTOSTHHSI TOPHOT'O MacCHBa U TEXHOJIOTHYECKNX 00BEKTOB; IPUMEHEHUS! LIU(POBBIX TEXHOJIOTHI
KOHTPOJISL M IMArHOCTHUKH; OLICHKH T'€OMEXaHUIECKHX M TeOIMHAMIUYECKHX TIPOLIECCOB; IPUHATHS HHXCHEPHBIX PEIICHUI
Ha OCHOBE PE3yJIbTaTOB IeO(U3NIECKUX HCCICIOBAHUI.

4. CTPYKTYPA U COAEP KAHUE TUCHUIIIMHBI (MO YJIA)

Kon HaumeHnoBaHue pa3/iesioB u Cemectp | HacoB | Kommneren- | Jluteparypa | Uute | Ilp. IIpumeuanue
3aHATHS TeM /BUA 3aHATHS/ / Kype U PAaKT. | MOAT.

Pasnen 1. Teoperuueckue
OCHOBBI reo(p)u3nYecKuX
HCCcJIeJ0BaHMI pHu pa3padoTke
MMO0JIE3HBbIX HCKOITIAaeMbIX

1.1 Beenenune B reopuznueckne 10 2 T1K-1 JI1.3J12.1
uccienosanus /Jlex/ J12.2J13.1
1.2 Poib reou3uky B TOpHOM M 10 2 TIK-1 T1K-4 JI1.3J12.1
He(Tera30BOM MPOM3BOCTBE. JI2.2J13.1

CB#13b Te0(H3UIECKIX METOJIOB C
(u3nUIecKUMH MpoIieccaMy B
MaccuBe ropHbIX nopo. /TIp/

1.3 Ilonarue u 3amauu 10 4 [IK-1 JI1.3712.1
reo(pU3NICCKIX JI2.2J13.1
uccinenoBanuit. /Cp/




1.4 dusnuecKre CBOMCTBA FTOPHBIX 10 IK-1 J1.3J12.1
opoj ¥ MaccuBoB /JIex/ J12.2J13.1
1.5 BrusiHue ¢pu3ndeckux cBOMCTB 10 IK-1 JI1.3J12.1
Ha pe3yJbTaThl Fe0U3NICCKUX JI2.2J13.1
uccnenoBanuii. /IIp/
1.6 IInoTHOCTHBIE, MATHUTHEIE, 10 IIK-1 JI1.3J12.1
3JICKTPUYECKHE, YIIPYTHE U JI2.2J13.1
panuanuoHHBIE CBOMCTBA
ropHsIx opoz. /Cp/
1.7 OnexTpopa3Be10YHbIE METOMBI 10 IK-1 J1.1 Pa36op
uccnenosanuii /Jlex/ JI1.3J12.1 TIPOU3BOJICTBEH
JI2.2713.1 HBIX CUTYyalUi
Y aHAIIN3
reo(pu3nIecKux
JTAHHBIX
1.8 IIpumeHeHue meKTpopa3BeaAKH 10 [TK-1 TIK-4 JI.1 Pa3bop
TIPU pa3BEJKe U DKCILTyaTaluu JI1.3J12.1 TIPOU3BOJCTBEH
MecTopoxxkaenuid. /IIp/ JI2.2J13.1 HBIX CUTYyaIUi
U aHaIn3
reo()U3NIEeCKUX
JTAHHBIX
1.9 OCHOBBI DIIEKTPOPA3BEIKH. 10 [K-1 J1.1
MeTto/ibl CONPOTUBIICHUH, JI1.3J12.1
€CTECTBEHHOT0 3JIEKTPUYECKOTO JI2.2J13.1
10151, BEI3BAHHOM
nonsipusauu. /Cp/
1.10 CeiicMopasBenka 1 10 IK-1 JI1.2 Pabora c
aKycTH4Yeckue MeTosl /JIex/ JI1.3J12.1 UPPOBBIMH
JI2.2J13.1 MOJEISAMU
pacrpocTpaHeH
1Sl BOJH
1.11 Hcrnonb30BaHNe aKyCTUYECKUX 10 [K-1 TIK-4 JI1.2 Pabora c
METOJIOB JJIs1 KOHTPOJIS JI1.3J12.1 (G POBEIMH
COCTOSIHMSI MAaCCHBa U OLICHKU JI2.2J13.1 MOJCIIMU
YCTOHYUBOCTH TOPHBIX pacipocTpaHeH
BeIpaboToK. /TIp/ sl BOJH
1.12 ®duzngecKrue 0CHOBEI 10 ITK-1 JI1.2
pacnpoCTpaHeHus yIPYyrux JI1.3J12.1
BOJIH. MeToabI J12.2J13.1
ceiicmopassenku. /Cp/
Paznen 2. 'eopuznyeckuii
KOHTPOJIb U MOHUTOPUHT
TEXHOJOTHYECKHX NMPOIEeCCOB
2.1 T'eodusnueckuii MOHUTOPUHT 10 TIK-1 T1K-4 JI1.3J12.1 Keiic-ananus
COCTOSTHMSI MacCHBa F'OPHBIX JI2.2J13.1 aBapUHHBIX U
niopo /JIex/ TeOMHAMHYECK
HX CUTYaIi
2.2 IIporuo3 onacHsIx 10 TIK-1 T1K-4 JI1.3J12.1
reoAMHAMHYECKUX SIBIECHUI. JI2.2J13.1
KoHTpoab ycTOWIHBOCTH TOPHBIX
BBIpAa0OTOK U IIAXTHBIX
coopyxenuii /TIp/
2.3 MeTo1bl KOHTPOJIS HAPSIKEHHO- 10 IK-1 JI1.3J12.1
Je(OPMHUPOBAHHOTO COCTOSIHUS JI2.2J13.1
MaccuBa. [IporHos onacHbIx
reoMHAMHYECKUX sABIeHu. /Cp/
2.4 T'eopusnveckre METOBI IPH 10 [TK-1 TIK-4 JI1.3J12.1
paspaboTke He(hTera3oBhIX JI2.2J13.1
MecTopoxxaenut /JIex/
2.5 T'eopuznveckne MeTObI 10 IIK-1 I[IK-4 JI1.3J12.1
KOHTPOJIS pa3paboTK JI2.2J13.1

He(Tera30BbIX
MecTopoxxaeHui. /IIp/




2.6 Kaporaxnble uccienoBanus 10 4 T1K-1 JI1.3J12.1

ckBakrH. KOHTpOJIb MapamMeTpoB JI2.2J13.1
miacToB. /Cp/

2.7 [udpossie TeXHOIOTHH U 10 2 [K-1 TIK-4 JI1.3J12.1
aBTOMATH3UPOBAHHBIE CUCTEMBI J12.2J13.1
reo(u3nIeckoro KoHTpos /JIex/

2.8 ABTOMaTH3UPOBAHHBIE CHCTEMBI 10 2 [TK-1 TIK-4 JI1.3J12.1
MOHUTOpPHHTA. JlaTuuku u JI2.2J13.1

U(POBBIC H3MEPUTEIIEHBIE
xommiekcsl. /ITp/

2.9 OO6paboTka 1 BU3yaIu3alus 10 4 [TK-1 TIK-4 JI1.3J12.1
reo(pH3NIECKIX JaHHBIX. JI2.2713.1
OnemenTs! Industry 4.0 B

reo¢pusnueckoM KoHtpose. /Cp/

2.10 Be3omacHocTh U opranuzanus 10 2 TIK-1 T1K-4 JI1.3J12.1
reo¢usndeckux padot /JIex/ JI2.2J13.1
2.11 Opranuzanys 1 IIaHupoOBaHHE 10 2 IIK-1 [TIK-4 JI1.3712.1 Pabora ¢
reo(pU3NIECKIX UCCICIOBAHIH. JI2.2J13.1 IIPOrPaMMHBIM
OdopmiieHre TEXHUYECKOM 1 KOMIUTEKCaMH
JIOKYMEHTAIlUU U aHAIN3 00paboTKH
pe3ynbTaToB rccnenoBanui. /I1p/ reo()U3NIEeCKUX
JTAHHBIX
2.12 TpeOGoBaHus TPOMBILLIEHHON 10 0,8 | IIK-1 I[IK-4 JI1.3J12.1
6e3omacHocTH. /Cp/ JI2.2J13.1
2.13 /KpTO/ 10 0,2 | IIK-1I1K-4 JI1.3J12.1
J12.2J13.1
2.14 /3aqéTCOY 10 TIK-1 IIK-4 JI1.3712.1
J12.2J13.1

5. ®OH/JI OHEHOYHBIX CPEJCTB

5.1. KoHTpoOJIbHBIE BONPOCHI U 3aJaHUS

KonTponbasie Bonpocs i texymero koutpois (3HATb YMETD BIIAIETD)
Yro m3ydaet reodusuka?

KakoBa poins reopu3ndeckix ucciaeJoBaHNH B TOPHOM IIPOU3BOACTBE?

Kakune ocHOBHBIE 33141 pEeLIAIOT reo(QU3MIECKHE METOIbI?

B dem 3akmogaeTcs cBA3b reo(pU3UKN ¢ GU3MIECKUMH TIPOIIecCaMil B TOPHOM MaccHBe?
Kaxkne Buas! reou3snaeckux CCIeJOBaHUH IPUMEHSIOTCS B TOPHOM feie?

Kakue ¢usnueckue cBOHCTBa XapakTepHBbI AJ1sl TOPHBIX MOPo?

Yto Takoe MIOTHOCTh ¥ HOPUCTOCTh MOPOA?

Kaxk anextprueckne cBOHCTBA HOPOJ BIHSAIOT Ha PE3yIbTaThI HCCIICTOBAHUIA?

B yem 0cOOEHHOCTH MarHUTHBIX CBOMCTB mopoa?

Kakue ¢akTops! BIUSIOT Ha YIPYrHe CBOHCTBAa MaccHBa?

Yro Takoe anmeKTpopasBenka’?

Kakne MeTompI OTHOCSTCS K 3IIEKTPOPa3BEAOUHBIM?

B yem 3akirouaeTcss METOJ] CONPOTUBICHHA?

Yto Takoe BbI3BaHHAs MONSPU3ALIUS?

I'me npuMeHSIOTCS 3JIEKTPOPa3BEIOTHBIE METOIBI IIPH Pa3padOTKE MECTOPOKICHHIA?
Uro Takoe ynpyrasi BoJaHa?

Kaxue meTozs! celicMopa3BeJKH IPUMEHSIOTCS B TOPHOM MPOU3BOJCTBE?

Kax ompenensiercs yCTOHYMBOCTh MacCHBa MO aKyCTHYESCKUM MapameTpam?

B gem mpenmytiecTBa celiCMOAKyCTUIECKOTO KOHTPOIIS?

Kakue ¢akTopsl BIUSIOT HA pacIpOCTpaHEHNE BOJIH B MaccuBe?

Yro noHUMaeTcst o reopu3nIeCKMM MOHHUTOPUHTOM?

Kaxkne MeTompI HCTIONB3YIOTCS U KOHTPOIIS HAPSKEHHO-Ae(OPMUPOBAHHOTO COCTOSTHUS MaccHBa?
Kak nporHo3upyroTcs onacHsle reoJHHaAMUIECKHIE SBICHUS?

Kakne napaMeTpsl KOHTPOIUPYIOTCSI P MOHUTOPHHIE YCTOHYMBOCTH BBIPaOOTOK?
KaxoBa pons MOHHTOpHHTA B 00ecriedeHnH 0e30T1acHOCTH?

Yro Takoe KapoTax CKBaXHUH?

Kakue Buap! KapoTaska MPUMEHSIOTCS Ha MpaKTHKe?

Kakne napaMeTpsl I1aCTOB ONPEAEIISIOTCS Te0(pU3NIECKUMU METOIaMN?

Kaxk ocymecTBisieTcst KOHTPOIb Pa3paboTKH He(Tera30BbIX MECTOPOKICHHIA?
Kakne coBpeMeHHbIE TEXHOIOTHH UCTIONB3YIOTCS MPU Te0(U3NUECKOM KOHTPOJIE CKBAXKUH?
Yro Takoe nuppoBoii reopusndeckuii MOHUTOPUHT?

Kaxwie matanky mpUMEHSIOTCS B aBTOMATH3HPOBAHHBIX CHCTEMax?

Uro Bkirodaet koHuenuus Industry 4.0 B TopHOM pon3BoACTBE?




Kakne nporpaMMHbIe KOMIIIEKCHI IPUMEHSIOTCS IS 00paboTKu reo(h3nIecKuX JaHHbBIX?

Kak ocymecTBisieTcst BU3yaln3anus pe3yibTaToB UCCIeJOBaHNI?

Kaxwne TpeboBaHms MPOMBIIUICHHONW 0€30I1aCHOCTH MPEABSBILIOTCS K Teon3ndecknM padotam?
Kak opranmsyrorcst reopu3ndecKue UCCIIeA0BaHNS Ha MIPEATIPUITHH?

Kaxue n1oxyMeHTbI 0hopMIISIOTCS 10 pe3yIbTaTaM UCCIIeI0BaHHN?

Kak nmpoBouTCst OIleHKa PHCKOB IIPYU BBITIOJIHEHUHU Ireo(QU3MIecKuX padboT?

Kakye Mepsl TpUHIMAIOTCS JUIS TOBBIIIEHHS 0€3011aCHOCTH paboT?

ITpaxkTuueckue 3aganus As TEKYLIEro KOHTPOIS

Ompenenuts HpU3HIECKHE CBOMCTBA 3aJaHHOTO 00pa3Iia TOPHOM OPOMEL.

BbInoaHUTh aHANKM3 PE3yAbTATOB ANEKTPOPA3BEAOUHBIX U3MEPEHHUH.

IocTpouTs cxeMy pacnpoCTpaHEHUS YIPYTUX BOIH B MAaCCUBE.

ITpoBecTn HHTEPIIPETALMIO CEHCMOAKYCTUIECKIX JaHHBIX.

BrimomHUTS aHAN3 Te0(H3UIECKUX TapaMeTPOB MacCHBa ITPH M3MEHEHNH HANPSHKEHHOTO COCTOSHIS.
Pa3paboTaTh cxeMy MOHUTOPHHTAa YCTOWIUBOCTH TOPHOH BBIPAOOTKH.

BrInonHnTh 00paboTKy pe3ysIbTaToB KapOTaKHBIX HCCIICIOBAHHH.

IToAroTOBUTE OTYET IO pe3ybTaTaM Te0(hU3NIECKOTO KOHTPOIIS.

BbInonaHuUTh aHAIM3 NPOU3BOJCTBEHHON CUTYallUU 110 BOSHUKHOBEHHUIO F€OMHAMUYECKOTO SIBICHHUS.
Pa3paboTaTh MEpONpHUATHS IO MOBLIIIEHUIO 6€30MaCHOCTH MPH NPOBEAECHUU re0(U3HUECKUX UCCIIEJOBAHUIHA.

Bompocs! 1 mpoMexyTouHO# aTTecTaruy (3a4eT)

IIpenmer u 3ana4un reoPU3NIESCKUX UCCIEIOBAHUH.

dusznueckue cBOHCTBA FOPHBIX ITOPO.

MeTombI AJIEKTPOPA3BEIKH U UX IPUMEHEHHE.

CelicMopasBeika B TOPHOM IIPOU3BOJICTBE.

AKyCTHYECKUE METO/Ibl KOHTPOJISI MAaCCHBA.

I'eou3nuecknii MOHNTOPHHT TOPHBIX BHIPAOOTOK.

KonTpomns HanpsxeHHO-1e(GOpMIPOBAHHOTO COCTOSIHIS MacCHBa.
leonuHamMHUYeCKUe IPOLECCHl M METOBI UX IPOTHO3UPOBAHUSL.
I'eopuznueckne MeTo/IbI IpU pa3paboTke HedTEra3o0BbIX MECTOPOXKACHHUIA.
KaporaxHBIe HCCIIeTIOBAHUS CKBaYKHH.

ABTOMAaTH3UPOBAHHBIE CHCTEMBI T€0(U3NUECKOTO0 KOHTPOIIS.
IIpumeneHne QPOBBIX TEXHONOTUH B re0(pU3UKE.

Hcnons3oBanue Industry 4.0 B ropHOM NpOU3BOJICTBE.

TpeboBaHMs POMBIIUIEHHON O€30MACHOCTH MPH re0(U3NIECKUX paboTax.
Opranuzanys 1 IIaHUPOBaHUE Fe0(PU3NIECKIX UCCIEAOBAHUN.
OO6paboTKa 1 HHTEPIpeTaUs re0QU3NIECKUX JaHHBIX.

CoBpeMeHHBIC TSHICHIINH PAa3BUTHS Te0(PU3NIECKUX UCCIICAOBAHHH.
[Ipumenenne reoU3UKN YIS MOBBIMICHNS 0€30ITaCHOCTH TOPHBIX PaldoT.
MeTo/1bl OLIEHKH COCTOSIHHMSI MacCHBA TOPHBIX MTOPOJI.

Posnb reodusnyeckoro MOHUTOPHHTa B 00ECIICUCHUH YCTOHYMBOCTH TOPHBIX BHIPAOOTOK.

5.2. Tembl KypcoBbIX padoT (IPOEKTOB)

HE TPETyCMOTPEHO YYEOHBIM ITAHOM

5.3. ®oHa OLIEHOYHBIX CPEICTB

Texymunii KOHTPOJIb BKIIIOYAET:

- YCTHBIH OIIPOC;

- TECTUPOBAHHUE;

- BBITIIOJIHEHHE PAKTUYECKUX 3a/1aHUI;
- pellieHHEe CUTYalIOHHBIX 3a/1a4;

- aHaJIU3 POU3BOJICTBEHHBIX KEHCOB;

- IOATOTOBKY OTYETOB;

- KOHTPOJIb CAaMOCTOSITENbHOM paboThI.

5.4. IlepevyeHb BU/I0B OLIEHOYHBIX CPEACTB

OreHoYHBIE CPeCTBA Al TEKYLIEro KOHTpoIls. Bompocs! 41 ycTHOro onpoca

. Uto nzy4aet reodnzuka’?

. Kaxue ¢usndeckne cBoCTBa TOPHBIX IOPOJ UCTIONB3YIOTCA B reodusnke?

. Kakue MeTonbpl OTHOCATCA K 21€KTPOPa3BEIOYHBIM?

. Uro Takoe celicMopasBe/ka?

. st 9ero mpuMeHseTcs reo(pU3HIECKI MOHUTOPHHT?

. Kaxue nmapameTps! KOHTPOIHPYIOTCS NMPH KapOTaKe CKBAXKHMH?

. Uro Brirouaet konuenuus Industry 4.0 B reodusmyeckom koHTpose?

. Kaxne TpeGoBanms 6e30macHOCTH PEIBIBIAIOTCS K Te0pH3HIecKUM padoTam?

01N Nk W —

TecToBEIe 3aMaHUs
[Tpumep TecTOBBIX 3aaHUI
DneKkTpopas3Be/ika OCHOBaHA Ha U3Y4YEHUU:




a) MEXaHUYECKUX CBOWCTB,
0) NIEKTPHYECCKUX CBOMCTB;
B) TETUTOBBIX CBOWCTB,

T) XAMHYECKUX CBOMCTB.

OCHOBHBIM METOIOM HCCIICIOBAHUS PpacpoCTpaHCHUA YIIPYTUX BOJIH SABJIACTCA:

a) paTuoMeTpus;

0) MarHuTOpa3BeaKa;
B) CeliCMOpa3BeaKa;
T) KapoTaX.

Kaporax npumensercs:

a) npu OypeHUN CKBAXHUH;

0) IIpu TPaHCIIOPTHPOBKE PYABI;
B) IpU IPOOICHUH MOPOJ;

T') IpY PEKYJIbTHBALIUN 3EMEIIb.

IIpakTueckue 3a1aHus

1. BBIMOMHUTE aHANIN3 PE3YJIBTATOB dJIEKTPOPA3BEIKH.

2. ITocTpouTh cXeMy PacIpOCTPAaHEHUS YIPYTHX BOJIH.

3. OnpenenuTs MapaMeTpbl MACCHBA 110 Te0(QU3NISCKAM JTaHHBIM.

4. IlpoBectu 00pabOTKy pe3yIbTaTOB KapoTaxkKa.

5. Pa3paboTaTh CXeMy MOHHUTOPHHIA YCTOWIMBOCTH TOPHOM BBHIPAOOTKH.
6. O1ieHOUHBIE CPEICTBA ATl IPOMEXKYTOUHON aTTeCTallul

Bompocs! k 3auety

. IIpenmer u 3aaunt TeoU3NIECKUX HCCIICTOBAHHH.
. ®usnyeckue CBONCTBA TOPHBIX OPO/I.

. MeTonbl 251eKTpOopa3sBeIKU.

. CCﬁCMOpaSBeZ[Ka " aKyCTUYC€CKHUEC METObI.

. MeTozb!l KOHTPOJIS HAPSHKEHHO-IE(HOPMHUPOBAHHOTO COCTOSIHUSI MacCHBA.
. KaporaxHsle uccieioBanus CKBaXHH.

. ABTOMaTH3UpOBaHHBIE CUCTEMBI FeO(QU3MIECKOTO KOHTPOJIS.

. lluhpoBbie TEXHOIOTHH B TeO(hH3HKE.

1
2
3
4
5. Teodu3ndeckuii MOHUTOPHHT MacCHBA.
6
7
8
9
1

0. TpeboBaHuUS MPOMBIILICHHON 0E30IIACHOCTH HPH re0(pU3NIECKUX paboTax.

OT1nnuHo - I[TostHOE M TPaBUWIIBHOE BBINIOJIHEHUE 3aJaHull, YBEPEHHOE BJIaICHUE MaTepPUAIOM
Xopoo - JIonycKaroTcss HE3HAYUTENIbHbIE HETOYHOCTU

VY noBneTBopuUTENBHO - YacTHYHOE yCBOEHHE MaTepualia

HeynosnerBopurenbHo - CymiecTBeHHbIE OIINOKH, OTCYTCTBHE HEOOXOIMMBIX 3HAHHH

MCTO,HI/ILIGCKI/IC Matepuaibl IJId OLICHUBAHUA. I[JIH OLCHHMBAHUA PE3YJIbTATOB OCBOCHUA NJUCHUIIIMHBI UCTIOJIB3YIOTCA:

KOMIIJIEKT TECTOBBIX 33/IaHUH;
MPaKTHYECKAE 3aTaHHs;
CUTYyallMOHHEIC 3a/1a4H;
BOIPOCHI K 3a4eTy;

KPpUTCPpHUHU OLICHUBAHUA MMPAKTUICCKUX pa60T;
METOANYCCKUE YKA3aHUA 11O BBITIOJTHEHUTIO CaMOCTOSATEIIEHOM pa6OTI)I.

HepequL OLICHOYHBIX CPEACTB

R O R

VYerHbli onpoc - [IpoBepka TeopeTHUECKUX 3HAaHUN

Tectupopanue - KoHTpoab ycBOeHUs MaTepHana

IMpaxTuueckas pabota - [IpoBepka MpaKTUUECKUX HABBIKOB
Curyanuonnsle 3anaun - Onenka npoecCHOHaIbHBIX KOMIICTSHIIMH
Otuer o CPC - KoHTposs caMoCTOATETEHON paboThI

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MO YJISA)

6.1. Pexomenayemas iuTepaTrypa

6.1.1. OcHoBHas1 TUTEpPaTypa

ABTOpBI, COCTaBUTENH

3arnaBue

WznaTenscTBO, TON

JI1.1 |baykos IO.H., Pyban
A. ., HlkypaTHuK
B.JL

T'opnas reodusuxa. nekrpomerprueckue meroasl. HYacts I, II: :
YuebHoe mocobue.

M.: Uzg-so MITY, 2000.




ABTOpBI, COCTaBUTEIH 3arnaBue W3naTenscTBO, IO
JI1.2 |baykos FO.H. T'opras reousuka. CelicMu4eckre METOAbI B TOPHOH M.: U3n-Bo MITY, 2000.
reodusuke: YuebHoe mocodue.
JI1.3 | Orunseu A.W. OCHOBBI HH)KEHEPHOH reor3nku: YUeOHHK I BY30B. M.: Henpa, 1990.
6.1.2. JlonoJiHUTEIbHAS JIUTEPATYPa
ABTOPBI, COCTaBUTEIH 3arnasue W3znarenbcTBO, TOX
JI2.1 | Penkoin.: M.K. [Mpuknagnas reodusuka. Boim. 55
ITonmkoB (0TB. pen.) u
Aap.
JI2.2 | JIaxoBuukuit ®.M., HmxenepHas reou3uka. M.: Henpa, 1989.
Xwmenesckuii B.K.,
Smenko D.I.
6.1.3. MeToauueckue pa3padoTKu
ABTOPBI, COCTaBUTEIIH 3arnasue W3znarenbcTBO, TOX
JI3.1 |Bbaykos FO.H. MeTtoaudeckne yKa3aHus 1O BHITIOJIHEHUIO J1JabopaTopHO- M., MITY, 1994.
MPaKTHYECKUX paboT, CAMOCTOSATEIBHBIX 3aHATHI 1 3aJaHUH 110
Hay4YHO-UCCIIEJ0BATeILCKON paboTe CTYyEHTOB MO AUCIUILTIHE
«l'opHas reopuzuka.
6.2. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKAIMOHHO# ceTu "UnTepHeT"
31 o(UIHATBHEIA CalT TOCYJAPCTBEHHOTO MPEAIPUATHS, COJACPIKALINN MaTCPUAIIBI IO Kbipreiareonorus
TCOJIOTHYESCKUM U Te€O(QH3NICCKIM HCCIICIOBAHIIM, MOHUTOPHHTY U H3yYCHHUIO HEJIP
Keiprenckoit Pecry0muxw.
D2 | HayuHbIe MyONUKALMH, HCCIIEIOBAHNS U MAaTepHaIIbl B OOJIACTH ['€OJIOTHH U Te0(H3NKH WHcTuTyT reonorun HAH
Ksipreizcrana. KP
33 AJIEKTPOHHBIN KaTaJor PECypCOB IO T€OJIOTUH, TeO(MU3UKE, PATHOMETPUH, CKBXKUHHON Katanor reonornyeckmx
reousuke U 06pabOTKe reoOPUINIECKUX JAHHBIX. cantos GEO.WEB.RU
D4 | Hay4dHBIH XKypHAI IO COBPEMEHHBIM JTOCTIXEHISIM B 00/1acTH Te0()U3UKH, TTOJIEBBIX U KypHan «leousmyeckme
BBIYMCIIMTENBHBIX SKCIIEPUMEHTOB uccrieqoBaHua»
D5 | yueOHBIE MaTepHAaIbI 1O re0(hU3NIECKUM METOJaM HcciaeqoBaHus, IudpoBoii 00paboTke leonoro-reouanyeckme
JAHHBIX U MOJICITUPOBAHUIO. MeTOobl UCCneaoBaHug
D6 | HayYHO-TEXHUYECKHH JKypHAJ IO CEHCMOpa3BEIKe, JICKTPOPa3BeIKe, FCOPaIHOIOKAIINN XKypHan «'eodusmka»
1 IpyTHM Te0(hU3HIECKIM METOIaM.
37 | undopmannoHHsli pecypc no Merogam ['VIC, kapoTaxy U UCCIIETOBaHUIM leodusnyeckue
He(Tera3oBbIX CKBAKHH. nccnenoBaHUA CKBaXKMH
38 Hay4YHO-WH(pOPMAaIIMOHHAs CHCTEMA TI0 T€0JIOTHH, TOPHOMY JETy U UCCIIEAOBaHUSIM B WNcTopwus reonormm un
00JIacTH HayK 0 3emiIe. ropHOro gena
6.3. ITepeuens nHpOPMAIHOHHBIX H 00Pa30BaTEJbHBIX TEXHOJIOTHH
6.3.1 KoMneTeHTHOCTHO-OPMEHTHPOBAaHHbIE 00pa30BaTe/IbHbIE TEXHOJIOTHHI
6.3.1.1 | IIpu peanuzanuu quciuIuinHbl «I eopu3nyeckue ucciaeoBaHus MPU pa3pabOTKe MOIE3HBIX HCKOMIAEMBIX» HCIONB3YOTCS
CIIeAYIONIHE KOMIIETEHTHOCTHO-OPHEHTHPOBAaHHEIE 00pa30BaTeIbHBIC TEXHOJIIOTHH: IIPOOIEMHOE 00yYeHNUE; IPAKTHKO-
OpPHEHTHPOBAHHOE 00yUCHNE; KEHC-TeXHOIIOTHH; TEXHOJIIOTHH aHATHM3a TPOU3BOICTBEHHBIX CHTYAIlUH; HHTCPAKTHBHBIC
(dhopmbl 00yueHHS; TUPPOBOE MOAETUPOBAHNE Te0(PU3NIECKUX MPOLECCOB; TEXHOIOTHH MTPOSKTHOTO 00y4eHUS;
6.3.1.2 | nHpOpPMAITIOHHO-KOMMYHHKAIIMOHHEIE TEXHOIOTHH; UCIIOIb30BaHNE MYJIbTUMEIUHHBIX U IU(POBBIX 00pa30BaTEIBHBIX
pecypcoB; padoTa ¢ mpOrpaMMHBIMU KOMITJIEKCAMH 00pabOTKU re0(pH3MIECKUX JaHHBIX; TEXHOJIOTHH TPYIIIOBOH U
HCCIIeIOBATEIILCKOM ACATEIBHOCTH; TUCTAaHI[OHHBIE 00pa30BaTeIbHBIC TEXHOIOTHH 1 JIEKTPOHHOE 00yJIeHHE.
6.3.1.3 | B mponecce o0y4eHHs IPHUMEHSIOTCS: JICKIHU C MYJIBTUMEIUHHBIM COMTPOBOXKICHUEM; MPAKTHICCKUE 3AHSTHS C
pelIeHHeM IIPOU3BOACTBEHHBIX 33/1a4; aHATN3 aBapUHHBIX M TeOJMHAMUYECKUX CUTYaIHif; paboTa ¢ H(poBEIMI
MOJIETISIMU PacHpOCTPAHECHNUS YIIPYTUX BOJIH; 00pab0TKa M MHTEPIpPETAHs reo(h3HIeCKUX JAaHHbIX; HCIIOIb30BaHUE
ANIEKTPOHHBIX 00Pa30BaTENbHbIX IUTAT(HOPM; CAMOCTOSITENIbHAS HCCIIEIOBATENILCKAs pab0Ta O0YYAFOLIIUXCSL.
6.3.2 Ilepevyenb MHGPOPMATUOHHBIX CIPABOYHBIX CHCTEM M POTPAMMHOTO 0GecedYeHust
6.3.2.1 | Hayunas snextponHas 6ubnuorexa eLIBRARY.RU.
6.3.2.2| Google Scholar — monck HayYHBIX TyONHKaM 1 MAaTEPHAIOB.
6.3.2.3 | CyberLeninka — Hay4Hast 251eKTpOHHAS OHOMHOTEKA OTKPBITOTO JOCTYTIA.
6.3.2.4 | ScienceDirect — MexayHapoIHAs 0a3a HAYYHBIX TYyOITHKAIIHHA.
6.3.2.5 | SpringerLink — snmexTpoHHast OMOIMOTEKa HAYIHOM TUTEPATYPBI.
6.3.2.6 | Scopus — oOubnnorpaduyeckas u pedeparuBHas 6a3a JaHHBIX HAYYHBIX ITyOIHKALHH.
6.3.2.7| Web of Science — MexxayHapoHas HAyYHO-HH(POPMALHOHHAS M1aThopMa.
6.3.2.8 | I'eonoruueckuii nopran GEO.WEB.RU
6.3.2.9| Microsoft Office (Word, Excel, PowerPoint); Adobe Acrobat Reader; 6pay3epsr: Google Chrome, Mozilla Firefox.




6.3.2.1 | Surfer — moctpoeHue reopU3MIECKUX KapT U MOJICIICH;
0
6.3.2.1  MATLAB — o0pa0oTka 1 aHaJI13 JaHHBIX;
1
6.3.2.1 | AutoCAD — umkeHepHas rpaduka U IpOEKTUPOBAHUE;
2
6.3.2.1 | RockWorks — reomorudeckoe u reo(puanveckoe MoIeTUPOBaHHUE;
3
6.3.2.1 | ArcGIS — reonH(popMannOHHbIE CHCTEMBI;
4
6.3.2.1 | QGIS — 006paboTka MPOCTPaHCTBEHHBIX JaHHEIX;
5
6.3.2.1| LabVIEW — aBrOMatu3amnus n3MepeHnii 1 MOHUTOPHHT'A;
6
6.3.2.1| OriginPro — o6paboTka 1 BU3yann3anns SKCIePUMEHTATBHBIX JaHHBIX.
7

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

7.1 | JIeKITHOHHBIE ayUTOPUHU. AyJUTOPHH, OCHAIICHHEIE: Y9eOHOIT MeOeIbi0; MyIbTUMEIUHHBIM IIPOEKTOPOM; SKPAHOM;
MEPCOHATBHBIM KOMITBIOTEPOM MM HOYTOYKOM; aKyCTUYECKOH CHCTEMOIf; JOCTYNOM K ceTd VHTepHeT.

7.2 | AymuTopun U IPaKTHYECKUX 3aHATHH. AyAUTOPUH, OCHAIICHHBIE: pa00YIMU MECTaMU 00YyJarOIIXCsl; IIEPCOHATBHBIMU
KOMITBIOTEpAMU; MYJIbTUMEIMHHBIM 000PYIOBaHHEM; IPOrPAMMHBIM 00CCIICUCHUEM sl 00PabOTKH re0(PU3NICCKIX
JaHHBIX; yIeOHO-METOANYECKUMHU MaTepHaIaMH.

7.3 | Cienmanu3upoBaHHOe J1adopaTopHOe 000pyaoBaHue. [[iis mpoBeeHNs IPAKTUYECKIX 3aHATHI M AEMOHCTPAIIMOHHBIX
paboT HCHONB3YIOTCS: KOMIUIEKT 00pa3I[0B TOPHBIX TIOPOJT; TeO(PH3UIECKUE TaTINKU U U3MEPHUTEIbHBIC IIPHOOPHI;
CeMCMOaKyCTHUECKUE JATUYNKH; I3MEPUTETH 3IEKTPUUECKHUX ITapaMeTPOB IIOPOJ; Ta00PaTOPHBIE CTEH/IBI IO
reo(pU3NUIECKUM METOAaM HCCIIeJOBaHU; ITM(PPOBBIE U3MEPUTEIbHBIE KOMILIEKCHI; 000pY0BAaHKE 1715l MOJIEIUPOBAHUS
(U3HYECKUX MTPOLIECCOB B TOPHOM MAaCCHBE; CHCTEMbI PETHCTPAIN B 00PadOTKH CHTHAIOB; y4eOHBIC MaKeThI
reo(pU3NIECKUX YCTAaHOBOK; MPHOOPHI Hepa3pyIIAONIero KOHTPOJIS.

7.4 | [IporpaMMHO-TEXHUYECKHE CPEICTBA. ICIONB3yIOTCS: IEPCOHAIBHBIE KOMIIBIOTEPHI; MYJIbTUMEIUHHBIE CPEICTBA
00ydeHHs; TPOTPaMMHBIE KOMIIIEKCH 00pab0TKH M BU3YaTH3aMU Te0(3HIECKUX JaHHbBIX; TeONH(POPMAIlHOHHEIE
CHCTEMBI; IPOrpaMMHOE 00ecIiedeH e ISl MaTeMaTHUeCKOTO MOACIUPOBAHMS;

7.5 | aneKTpOHHBIE 00pa30BaTENIbHBIE PECYPCHI; CUCTEMBI JUCTAHIIMOHHOTO 00ydeHHSI.

7.6 | IlepeueHs nuIIeH3MOHHOTO TIporpaMMHOTo obecriedenus: Microsoft Office; MATLAB; AutoCAD; Surfer; QGIS;
LabVIEW

7.7| Texandeckue cpeAcTBa 0OyUeHHMS: My IbTUMEIUIHBIC IPE3CHTAINH; JICKTPOHHBIC yueOHbIE MaTepUabl; BUPTYaIbHbIC
71a00paTOpHBIE KOMILIEKCHI; IIM(POBBIC MOAENH ITe0(pH3NUECKUX MIPOLIECCOB; YUeOHbBIE BUICOMATEPHANIBI; HHTCPAKTHBHBIC
00pazoBareIbHbIC MIaT(HOPMBIL.

7.8 | YcnoBus mist 00yqaromuxcs ¢ OrpaHMuSHHBIMH BO3MOKHOCTSAMH 310pOBbs. [Ipy HEOOXOAMMOCTH 00yJarOIMCS
00ecTeunBaeTCs: TOCTYI K 3JICKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM; UCTIONb30BaHNE aIalTHPOBAHHBIX yUeOHBIX
MaTepHAaIOB; BO3MOXXHOCTh MPUMEHEHHS TUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUH; IPOBEICHNE 3aHATHIA C YIETOM
HMHANBUAYAIBHBIX OCOOEHHOCTEN 00yUarOIUXCsl.

8. METOJUYECKHE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA ITO OCBOEHUIO JUCHUTIIMHBI (MO YJIS)

CoBeTslI 10 TNIAHUPOBAHUIO U OPTaHU3AI[MH BPEMEHH, HEOOX0UMOT0 AT U3ydeHHsI AUCIUIUIUHEL. PekoMeHIyeTcs cle yomuM
00pa3oM OpraHu30BaTh BpeMsi, HEOOX0AUMOE AJIsl U3YUEHUs TUCUUTUINHBIL:

W3ydeHne kOHCTIEKTa JIGKLIUU B TOT K€ JAE€Hb, Tocye Jekuuu — 10-15 MunyT.

M3ydenne koHCIIEKTa JIEKIUY 32 IeHb Nlepe] caenyoment nekuueil — 10-15 MunyT.

M3ydenne TeopeTHUECKOro MaTepuaia o y4eOHUKY U KOHCTIEKTY — | yac B HeZedIIo.

IToaroToBka K NpakTUYECKOMY 3aHSATHIO — 2 yac.

Bcero B Henento — 3 yaca 30 MUHYT.

Onucanue nociIe0BaTeIbHOCTH IEHCTBUI CTyAeHTa

1 noHuMaHus MaTeprana 1 KaueCTBEHHOI'O €ro YCBOCHUSI PEKOMEHAYETCS Takasl 0CIe10BaTeIbHOCTh ASHCTBUI:

IMocre MpoCIyIIMBaHMS JIEKIIMN ¥ OKOHYAaHHS YIeOHBIX 3aHATHH, IIPH TOATOTOBKE K 3aHATHSAM CIICIYIONIETro THS, Hy)KHO CHadana
IPOCMOTPETh B 00AyMaTh TEKCT JICKIUH, IpOoCIymaHHo# ceromgas (10-15 MunayT).

IIpu MOATOTOBKE K JIEKLUUH CIEIYIOLIETO JHsI, HY’KHO IPOCMOTPETh TEKCT MPEeAbIAYIIEeH JEKINH, TOIyMaTh O TOM, Kakasi MOJKET
ObITh TeMa cienytoniei Jiekiuu (10-15 MunyT).

B teuenue nemenu BeIOpath Bpemst (1-4ac) st paboThl ¢ peKOMEHIyeMOH JINTepaTypoi B OUOIHOTEKeE.

IIpu moAroTOBKE K MPAKTUUECKUM 3aHSATUSAM CJIEAYIOUIETo JHS, HeOOX0IUMO CHaYalIa MPOYUTATh OCHOBHBIC MTOHATUS U TIOAXO/BI 110
TeMe JIOMAITHEero 3aanus. [Ipy BBIMOTHEHNH YIPaXXHEHHS WITH 33/1a4d HY)KHO CHaJalia HOHSTh, 9TO TpeOyeTcs B 3a1a4e, Kakoi
TEOPETUUECKUII MaTepuall HyKHO MCIIOIb30BaTh, HAMETUTh IIJIaH PEIICHUS 3aJadHy.

Pexomennamnuu o pabote ¢ nmureparypoil. TeopeTndeckuii MaTepuai Kypca CTAaHOBUTCS 0oJiee OHSITHBIM, KOT/a JOTIOJHUTEIBHO K




HPOCITYIIHBAHUIO JICKIUU U U3YYCHUIO KOHCIEKTa, H3yJaroTCsl M KHUTHU. Jlerde ocBOUTH Kypc, IPUAEPKUBASICH OAHOTO yueOHHUKA U
KOHCIIEKTa. PeKOMEHyeTCsl, KpOME «3ayuUBaHHsD) MaTepHaa, J00UThCs COCTOSHHS OHHUMAHUS U3y4aeMOil TeMbI AUCHUILTHHEL C
ATOM TEJTBI0 PEKOMEHIYETCS MOCIIe H3YUSHHUS OUepeTHOTo naparpada BEITOTHAT HECKOIBKO IIPOCTHIX YIIPAKHEHUH Ha JaHHYTO
Temy. KpoMe Toro, 0ueHb MoJIe3HO MBICJIIEHHO 33/1aTh ce0e CIEAYIOINE BONPOCH (M MOMPOOOBaTh OTBETUTH HA HUX): O YEM ITOT
naparpad?, KaKiue HOBbIE OHSATHS BBEACHBI, KAKOB X CMBICII?, YTO 1aCT 3TO Ha MpaKTHKe?.

CoBeTHI IT0 TOATOTOBKE K PyOS)KHOMY M IPOMEKYTOYHOMY KOHTPOJISAM. J[OTIOTHUTETIHHO K H3YYSHHIO KOHCIICKTOB JICKITHH
HEeoOXOIMMO TI0JIE30BaThCS yueOHUKOM. KpoMe «3aydnBaHIsS» MaTeprana, O4eHb BOKHO JOOUTHCS COCTOSHIS HOHUMaHHUS
U3y94aeMbIX TeM TUCHUIIUHEL C 3TOH IIeIbl0 PEeKOMEHIYETCs OCNIe U3YUCHUS OUepeAHOro naparpada BEIIOIHUTH HECKOIBKO
yIpa)XHEHUH Ha JaHHYIO TeMy. Kpome Toro, o4eHb MmoJjIe3HO MBICICHHO 3aJ1aTh ce0e CIICAYIOLINE BOIPOCHI (U MOpoOoBaTh
OTBETHUTH Ha HUX): O YeM 3TOT naparpad?, Kakre HOBbIC OHATHS BBEICHBI, KAKOB MX CMBICII?, UTO TaCT 3TO Ha IpaKTHKe?.

[Ipu moATOTOBKE K MPOMEKYTOYHOMY KOHTPOJIO HY)KHO H3YYUTh TEOPHIO: OMPEICICHHS BCEX MMOHATHI 1 OAXO/BI K OIIEHHBAHUIO
JI0 COCTOSIHHSI HOHMMAHUS MaTepuaia i CaMOCTOATEIILHO PELINTh HECKOJIBKO THUITOBBIX 33/1a4 M3 Kaka0i TeMbl. [Ipu penienun 3amay
BCET/Ia HEOOXOAMMO YMETh KaueCTBCHHO HHTECPIIPETHPOBATh UTOT PEIICHUS.




