degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: MammnHoe 00yueHHe B 3aa4ax reopu3uKH
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa NpUKIaTHON TeOPUINKU

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocrtaBui: C.A. Tuxoukui, 1-p ¢pu3.-MaT. HAyK

[Iporpamma obcyxieHa Ha 3aceannu Kadenpsl npukiaaHon reopusuku 20.07.2023



AHHOTANMA

Kypc nocssiien pemenuto o0paTHeIx TeopU3NIECKUX 3a1ad MeToaMu MammHHoro oOydenus. Kypc cocrout
U3 CepuH JIEKIMH, B KOTOPHIX OyJeT MpoBeJeH aHalu3 Hanbosee MepCHeKTUBHBIX U aKTUBHO IMPUMEHSAEMbIX
METOIOB MAaIIMHHOTO 0Oy4yeHHs B Treodu3nueckux 3agadax. Cpenum pacCMOTPEHHBIX METOAOB OyayT
MPEACTaBICHbl METOIbl MAIIMHHOTO OOy4YeHHs B 3aJadax TIPaBUMETPHM, MAarHUTOMETPHUHU, aKyCTHUKH, B
3aJayax ynpyrux cpes u Ipyrux objactei reopusuxu.

Ilo UTOTr'y KypCa CTYACHTLI 6y,I[yT 3HaTb, KaAaKHC obmacTu FCO(I)I/BI/IKI/I HauOoJIee U HaNMCHEE NEPCIICKTUBHBI IJI
MPUMCHCHH COBPEMCHHBIX METOJ0OB aHAJIM3a JaHHBIX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

[TpakTHueckoe M TEOPETHYECKOE 3HAKOMCTBO C METOJAMU IMPUMEHEHHs] MAalIMHHOTO OOydYeHHs B

3agadax l"eO(i)I/BI/IKI/I.

33]13‘[1/[ JAUCHUIIINHBI

1. 3HaKOMCTBO CTYICHTOB C BO3MOXKHOCTBIO MCIIOJIb30BaHHs HEWpoceTel B 3a1adax reopH3uKH Ha
IpUMepe aKTyaJIbHBIX aKaJIeMHUYECKHX U KOMMEPUYECKHX 3a/ad.

2. HOHy‘IeHI/Ie CTyACHTAaMH OIlbITa MCIIOJIBb30BaHUSA MCETOAOB MAlIMHHOI'O 06yquH;{ B 3ajgadax

reou3uKy.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0yacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTH
mpoheCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCunoHaNbHON e TeTbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npodecCuoOHaTbHON e TEIHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIMTEIHHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB




(pr3nKO-MaTEMATHYCCKUX HAYK U OIIK-4.3 CnocoGeH apryMEeHTHpPOBAaHO BBIOMpaTh CHOCOO

MH(pOPMAIMOHHO-KOMMYHUKALMOHHBIX NPOBEACHHUS HAYYHOI'O UCCICI0OBAHUA
TEXHOJIOT Ui

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
- OCHOBHBIE Pa3/eibl TEOPH3UKH H COOTBETCTBYIOIUE METOAbI MAIMHHOTO O0yUYeHHSI, KOTOPhIE MOTYT
OBITH MPUMEHEHBI JJIs1 PEIICHUsT O0OpaTHBIX 33]1ay.

YMETb:
- BBIOMpATh MOAXOAAIINE METOMBI, AITOPHUTMBI U KOHPUIypaluu HEHPOHHBIX CeTed MUl peIleHUs
HEKOTOPBIX 33124 Te0()U3UKH.

BIIAJICTh!

- MAaTeMaTU4YCCKUM amraparoM, OIIHMCBIBAOIINM FCO(I)I/IBI/IIIGCKI/IC nponecCol B Pa3BCAKC ITOJIC3HBIX
HCKOIIaCMbIX.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenue 1 1
) MammuHHOoe 00y4yeHHe B aKyCTUKE U 3 3 3
YOpPYTUX cpeaax
3 MaiunHHOe 00y4eHue B rpaBUMETPUN 3 3 3
4 MaimHHOe 00y4eHrne B MarHUTOMETPUN 3 3 3
5 MammHHOe 00yueHHe B KOMIUIEKCHON 3 5 3
MHTEPIIPETAMU Te0(hU3NIECKUX JaHHBIX
MainHHOe 3peHue M Jpyrue MeTO.bl
6 aBTOMAaTH3alUM [OUCKA W  Pa3BEIKH 2 1 2
IOJIE3HBIX UCKOIIAEMBIX
Hroro yacos 15 15 15
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 45 yac., 1 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. Beenenue

- OmnpezneneHre MalIMHHOTO OOydeHHUS B reo(M3UMKE M €ro OTIMYHE OT KJIACCHYECKHMX METOIOB
aHaJlu3a JaHHBIX.

- Paznuunble THOBI 33734, peIaeMbIX ¢ HOMOIIBIO MAIIMHHOTO O0y4eHHs B reodus3HKe, TaKhe Kak
KJaccu(uKanus, perpeccust U KjiacTepu3anusl.

- O030p pa3IMYHBIX AJITOPUTMOB MAIIMHHOTO OOYYEHMS, HMCIIOJIb3yEMBIX B T€O(QH3UKE, BKIIOUYas
HEHpPOHHBIE CETH, CIydalHbIe Jeca U METO/Ibl OIIOPHBIX BEKTOPOB.




- BaxxHocTh BbIOOpa M TIOATOTOBKH JAHHBIX Ui YCIICHIHOTO MPUMEHEHHUS METOJO0B MAIIWHHOTO
oOyueHwusl.

2. MammHHOe 00y4eHHue B aKyCTHKE U YIPYTUX cpeax

- IlpumeHeHre METOAOB MAIIMHHOTO OOy4YeHHMs [UIsi OOpabOTKM W HWHTEPHPETALUH JaHHBIX
CEHCMMYECKOU aKyCTHKHU.

- Co3pmanue Mozenell MalMHHOrO OOy4eHUs Ul MPOTHO3UPOBAHUS MAapaMEeTpPOB YIPYTHX Cpel H
OTIpeJIeNICHUs TPaHHUL pa3/elia TeoJOrHuecKux popMaruii.

- Hcnonp3zoBanne mIyOOKMX HEHPOHHBIX ceTell ans o0paboTku OonbmIMX O00BEMOB JaHHBIX
CEHCMMYECKUX UCCIIEN0BAHUM U U3BJIEUECHUS CKPBITBIX 3aKOHOMEPHOCTEM.

3. MamuHHOe 00y4eHue B rpaBUMETPUN

- IlpuMeHeHne anrOpUTMOB MAIIMHHOTO OOy4YEeHHS JJIsI KOppeKuuH u  (uibTpanun
IpaBUMETPUYECCKUX AAHHBIX 7151 yCTPAHEHHS LIyMa U apTe(aKToB.

- Pa3pa60TKa MO,I[CJ'IGfI MAaIIuHHOI'O O6y‘-IeHI/I$I JJIL OTIPCACIICHUA I'COJIOTUYCCKUX CTPYKTYP HAa OCHOBC
U3MCHECHUN B rpaBUTallMOHHOM I10JIC

4. MammnHOe 00y4YeHrne B MarHUTOMETPUH

- [IpumeHeHre METONOB MAIIMHHOTO OOy4YeHHs il 0OpaOOTKM M aHaiu3a MarHUTHBIX JAHHBIX C
LEIBIO ONPEACICHUS T€0JIOTHYECKUX CTPYKTYP U PECYPCOB.

- Co3pmanue Mopeseil MallMHHOTO OOyudeHHs A KiaccH(UMKAUM Pa3IUYHBIX THUIIOB MAarHUTHBIX
aHOMaJIUM U UX UHTEPIIPETALUH.

- Hcnone3oBanue IIyOOKMX HEWPOHHBIX CeTEH IS pacllO3HABaHMS CIIOXKHBIX HAaTTEPHOB B
MarHUTHBIX JAHHBIX U MPEICKA3aHUs T€0JIOTHUECKUX XapaKTEPUCTHK.

5. MammnHOE 06yquI/Ie B KOMILJICKCHO HUHTCpIpCTAlUU FeO(l)I/I3I/ILICCKI/IX JaHHBIX

- Wurerpamus  JaHHBIX — pasHBIX  reOU3MYECKHX  METOJOB  (CeHlCMHKO-aKyCTHUYECKHE,
rpaBUMETPUYECKAE, MArHUTHBIE M T. JA.) JUIA CO3/IaHHUsl KOMIUICKCHBIX MOZEJICeH MAalIMHHOTO
o0yd4eHusI.

- IlpumeHenue anropuTMoB oObeAMHEHHsS W (BIOKCHA NaHHBIX JUIS TOBBILICHUS TOYHOCTH
MHTEPIIPETAIMK 1 00HAPYKEHHSI CKPBITBIX CTPYKTYP.

- Pa3zpaboTka MeToZ0B BH3yalU3ally U TPEICTABICHUS PE3YJIbTaTOB KOMIUIEKCHON MHTEPIIpETaIlin
reo()U3MYECKUX JaHHBIX JUIS JY4LIEro HOHUMAHUS I€0JIOTHYECKHX MPOLIECCOB.

6. MamHHOE 3PCHUC U APYTUC METOAbl aBTOMATHU3alllX ITOMCKAa U PA3BCAKHU ITOJIE3HBIX NCKOIIaCMbIX

[IpuMeHeHre METONOB MAIIMHHOTO 3PEHMSA, TAKMX KaK KOMIIBIOTEPHOE 3peHHe u 00padoTka
n300pakeHH, Ul aBTOMATHUECKOTO OOHApYKeHMs M KIACCH(UKAIIMM TOJIC3HBIX MCKOMAeMbIX Ha
OCHOBE I€OJIOrMYECKUX 00pa3OB U Te0OPU3NUECKUX TaHHBIX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANATIPOSKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
®onp 6a30Boi Kadeapor:
1. Zhang, W., Ching, J., Chee Goh, A.T., Leung, A.Y.F., Big Data andMachine Learning in
Geoscience and Geoengineering: Introduction,
2. Dentith, M., & Mudge, S. (2014). Geophysics for the Mineral Exploration Geoscientist. Cambridge:
Cambridge University Press. doi:10.1017/CB0O9781139024358



JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA MYHBTI/IMC,Z[I/II‘/’IHLIE TEXHOJIOI'MH, BKIIIO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.
9. MeToauveckue YKazaHnus QJist oﬁyqalomnxm o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arolui JUCHUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUYECKUE 3HAHUS HA TIPAKTHUKE.

B pPE3YyabTaTC HU3YUCHUA AUCHUIUIMHBI CTYACHT HOJUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, MPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB Ha BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPeAIaraéMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJITOTOBKY K BBIMOJIHEHUIO 3aJJaHUI TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepyaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTIIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYET OOpamarbCsi 3a KOHCYIBTAIUSIMU
MPEIoIaBaTeIio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa NpuKIaTHON Te0PU3NKU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: C.A. Tuxoukui, 1-p ¢pu3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHuy 3a/1a4 NpoQecCHOHaTBHON AEATENbHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh u (MIIN)
pa3padaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS PA3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTY4YaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX NTPOILYKTOB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «MamuHHOE 06yquI/Ie B 3aga4ax l"eO(i)I/IBI/IKI/I» O6y‘laIOILIHI>'IC$I JOJIKCH:

3HAThb:

- OCHOBHBIE Pa3/elbl TEOPH3UKH H COOTBETCTBYIOIUE METOAbI MAIMHHOTO O0y4YeHHsI, KOTOPhIE MOTYT
OBITH MPUMEHEHBI JJIs1 PEIICHUsT OOpaTHBIX 33]1ay.

yMeThb:

- BBIOMpATh MOAXOMAIINE METOIbI, aJTOPUTMBI U KOH(UIyparuu HEHPOHHBIX CETeH Ul peIleHHS

HCKOTOPBIX 3a1a4 FCO(I)I/BI/IKI/I.
BJIad€Th:

- MAaTeMaTu4CCKUM amraparoM, OIHCBIBAOIINM FCO(I)I/BI/I‘IGCKI/IC nponecCol B Pa3BCAKEC ITOJIC3HBIX

HCKOIIaCMbIX.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MPOBOAUTCS YCTHBIH ONpOC B
HayaJje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB.

1. B uem 3akiroyaeTcs OCHOBHOE OTIIMYME MAIIMHHOTO 00y4YeHHs OT KIaCCHYECKMX METOJOB aHAJIN3a
JTAHHBIX B Teou3mke?

2. Kakume mnpenmyliecTBa MOXET HPEIOCTaBUTh MPUMEHEHHE METOIOB MAIIMHHOTO OOydeHHsS B
aHanu3e reousnueckux NaHHbIX? [IpuBeauTEe KOHKPETHBIE TPUMEPHI.

3. Kakue MeToapl MalIMHHOTO OOYyYEHHUS MOXXKHO HCIIOJIb30BaTh ISl MHTEPIIPETALUU aKyCTHUYECKHX
NaHHbIX B Teodusuke? Kakue 3a1a4u MOXKHO peniarh ¢ UX MOMOIIBI0?

4. B yeM COCTOMT pOJIb MAIIMHHOTO OOY4YEHHUS B aHAJIM3€ IpaBUMETpUYEecKHX NaHHbIX? Kakue maru
HEOOXOAUMO MPEANPUHSATH IS YCIIEUTHOTO MPUMEHEHUS] MATMHHOT0 00y4eHHus B 3TOH obnactu?

5. Kakue meToapl MalIMHHOTO OOy4eHHsI MOKHO IPUMEHUTH Ul aBTOMAaTU3alMU TOMCKA U pa3BeIKU
MOJIE3HBIX HCKoMaeMbIx? Kakue mnpenMymiecTBa OHM MOTYT MPEJOCTaBUTh IO CPAaBHEHHIO C
TPaJULMOHHBIMU METOAMH?

6. Kak paboraeT MeToj1 I71aBHBIX KOMIIOHEHT? B uem ero npenmyniecTBa U HEAOCTATKH?

7. Kak paboraet (akropHbiii ananu3? B ueM ero nmpenMyIecTsa u HeloCTaTKu?

8. Kakue apxuTeKkTypbl HelipoceTel momxoasT Juist paboThl ¢ akycTuieckiuMu JaHHbIMu? [Todemy?

9. Kakue MeTonsl npeBapuTEIbHON 00pabOTKM IaHHBIX MCHONb3YIOTCS MPH MOATOTOBKE JAAHHBIX UL
HEHPOHHBIX CeTen?

10. B uem mpeumymiecTBa U HEJOCTATKH HCIIONB30BaHMA CHHTETUYECKMX AAHHBIX IJIs1 OOydeHUs
HEWPOHHBIX ceTei?

[IprMepbl KOHTPOJIBHBIX 3a1aHUM.

1. Kakoit mMeTon MammHHOTO OOydYeHHs HauOoiee TMOIXOIMT IS PEeIleHHs 3alaqyd KIacCHU(PHUKAIMH
reoJIoTHYecKrX GopMaiuii Ha OCHOBE CEHCMHYECKHX JaHHBIX: (a) HelpoHHbIe ceTH, (b) ciydaifHble
neca, (C) MeTo/1 OTOPHBIX BeKTOpoB? OOOCHYHTE CBOM OTBET.

2. IlpenocraBieHbl TpaBUMETPHUYECKUE MAaHHBIC Ui OOHApYKEHHS ITOJ3EMHOI0 MECTOPOXKICHHUS.
Kakum 00pa3oM MOXXHO TNPHUMEHHTH alTOPHUTMBbl MAIIMHHOTO OOYyYeHHS ISl OIpPEICICHUS €ro
MECTOIOJIOKEHUA?

3. Bam mpemocraBieH HaOOp [aHHBIX CEHCMHYECKUX CHUTHAJIOB, TIIOJMYYEHHBIX IIPH TIOMCKE
MecTopoxeHus. Kakue BuIbI HelipoceTeld MOJKHO HCIoib30Barh? [louemy?

4. CpaBaute 5()(EKTHBHOCTh HEHPOHHBIX CETeH W METOJOB OIOPHBIX BEKTOPOB B 3ajaye
MHTEPIIPETAIM MArHUTHBIX JaHHBIX JJIs1 OOHAPYKEHUsS MOJIE3HBIX HCKOIIAeMBbIX.

5. Kak MO’XHO 00BbEeAMHUTD JJaHHBIE PA3INYHBIX Te0(pU3NIECKUX METOJ0B (HAallpUMep, IPaBUMETPUN U
MarHUTOMETPHUH) B SAHHYIO HEHPOCETEBYIO MOJIETb /ISl 00JIee TOUHOTO PEIICHHUsT 00paTHBIX 3a1a9?

6. [IpuMeHHTE METON TIIABHBIX KOMIIOHEHT IUISi CHIDKCHHS Pa3MEPHOCTH TeO(U3UYECKUX JIaHHBIX.
Buzyanusupyiite pe3ynbrarbl Ha IByMEPHOU INIOCKOCTH U HHTEPIPETUPYUTE ITOITYUYEHHBIE JaAHHBIE.

7. Kak oOpabarbiBaTh MOTPEIIHOCTA B T€O(PH3MUECKUX JAaHHBIX NpPU OOYYEHHWH H HWCIOIB30BAHUH
HEHPOHHBIX CeTen?

8. B ywem mpeuMmymiecTBa W HEIOCTAaTKH HCIOJNB30BAHUS “‘CHHTETHYECKHX JAHHBIX Ul OOYYEeHUS
HEHPOHHBIX ceTel B 3a7a4ax reodusuku? K yemy npuBeneT ux ucrnoib30BaHue?

9. IlpuBenure mpuMep, KOIAa pa3aIMyHbIe paclpeaeaeHus IIIOTHOCTH MOTYT IPUBOJUTE K OJHUM U TeM
K€ TPaBUTAIIHOHHBIM TIOJISIM.

10. Kak oOyuarp HEHpOHHYIO CeTh IJisl pelIeHHs OOPaTHBIX 3a]a4 IPU HEOJHO3HAYHOCTH PEILCHUS?

Kpurepun oneHuBaHus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh UX Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.

Onenka omM4YHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.



Ouenka omM4HO 8§ Oa/uIOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTEIBHO 1 0ayl - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepenuupoBannpiii 3a4€T NPOBOAUTCS B YCTHOH Qopme mo Oumneram. B kaxmom Ouiere
IPE/CTaBICHO JABa TeopeTHueckux Bompoca. Ilpum mposereHun 3auéra m dK3aMeHa OOydaroIeMycs
npenocrasisierca 30 MUHYT Ha 1oArotoBky. Ompoc oOydaromierocsi He JOJDKEH NPEeBBIAaTh OAHOTO
aCTPOHOMMYECKOTO Yaca.



