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1

MarucTp

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

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:

Jneknuu: 15 Jac.

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 obcyxneHa Ha 3aceannu Kadenpsl npukiagHon reogusuku 17.06.2024



AHHOTANMA

Kypc nocssitien pemenuto o0paTHbIX TeOQHU3NUECKUX 3aad METOaMHi MalimHHOro o0yuenus. Kype coctout
U3 CepHH JIEKLUI, B KOTOPBIX OyAeT NMpOBeIeH aHaJlIn3 HanboJiee MEPCHEKTUBHBIX U AKTUBHO NMPHUMEHSIEMbIX
METOIOB MalIMHHOTO oOy4deHHs B reodusmueckux 3amayax. Cpeau pacCMOTPEHHBIX METONOB OyayT
IPE/CTaBICHbl METOIbl MAIIMHHOTO OOy4eHuS B 3aJadax TIPaBUMETPHUH, MarHUTOMETPUH, aKyCTHKH, B
3aJayax ynpyrux cpes u Ipyrux objactei reopusuxu.

Ilo HUTOr'y Kypca CTyACHTBIL 6y,I[YT 3HaTb, KaKHeC obOmacTu FeO(i)I/I3I/IKI/I HauOoJIee U HaNMCHEE HNCPCIICKTUBHBI AJIA
MPUMCHCHH COBPEMCHHBIX METOJ0OB aHAJIM3a JaHHBIX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

[TpakTHueckoe M TEOPETHYECKOE 3HAKOMCTBO C METOaMH INPHUMEHEHHs MAIIMHHOTO OOydeHUs B

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

33]13‘[1/[ JAUCHUIIINHBI

1. 3HaKOMCTBO CTYAEHTOB C BO3MOKHOCTBHIO HCIOJB30BaHUS HEHpoceTeil B 3ajadax reopu3vKd Ha
IpUMepe aKTyaJIbHBIX aKaJIeMHUYECKHX U KOMMEPUYECKHX 3a/ad.

2. Honyqune CTyACHTaMHM OIbITa HCIOJBb30BaHUSA METOAOB MAIIMHHOT'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-1.1 3HaeT W CcOOCOOCH  HUCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
(hOTOHMKH U ONITOMH(POPMATHKU

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHOMN NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a/1a41

OIIK-2.1 UmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIeIOBaHMi B 00J1acTH (POTOHUKH M ONITOMH()OPMATHKU

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacTh cBoeil mpodecCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHUHOJIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOIYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU

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




dHAJIN3 PC3ylibldld U 11pCACTdBUTb BblBO/bl,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

TEXHOJIOTUI
OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO

IIPOBEACHUA HAYYHOT'O NCCICAOBAHNA

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATh:
- OCHOBHBIE Pa3/ieNibl Fe0O(U3NKH M COOTBETCTBYIOLINE METOIbI MALIMHHOTO O0yYEHUsI, KOTOPBIE MOTYT
OBITh IPUMEHEHBI JUIS PeIIeHHs OOPATHBIX 33/ad.

YMETh:
- BBIOMpATh MOAXOISIINE METOIbI, AITOPUTMBI U KOH(QUTypalMu HEHPOHHBIX CETeH I peUICHUs
HEKOTOPBIX 33124 re0(DU3UKH.

BJIQJICT!

- MareéMaTUYCCKUM allIapaTroM, OIHNCbIBAIOIIUM FGO(i)I/ISI/I‘IeCKI/Ie mpoHecCbl B pPa3BCAKE IIOJIC3HBIX
HCKOITIaCMBbIX.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTh 0 BUJaM YUeOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
CamocT.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Bgenenne 1 1
) MamuaHOoe oOydeHHe B aKyCTUKE | 3 3 3
YOpyTuX cpenax
3 MaimHHOe 00y4eHHe B TPaBUMETPHU 3 3 3
4 MaimmHHOe 00y4eHrEe B MATHUTOMETPHUN 3 3 3
5 MamHHOoe o0yueHHe B KOMIUICKCHOW 3 5 3
WHTEPIPETAIUU Te0PU3NIECKUX JTAHHBIX
MamuHHOe 3peHHe W JPYTHe METOJbI
6 aBTOMAaTH3allMi TIOMCKa H  Pa3BEAKH 2 1 2
TTOJIC3HBIX HCKOMTAEMBIX
Htoro vacos 15 15 15
[TonroToBka K 3K3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. Benenue

- OmnpeneneHue MamIMHHOTO OOy4YeHHs B reou3MKe M €ro OmIMYME OT KJIACCHYECKHX METOJO0B
aHaJin3a JaHHBIX.




- PazauuHbie TUIIBI 3aJa4, peuracMbIX C MOMOIIBIO MAIMHHOI'O 06yqel-m>1 B FCO(i)I/I?)I/IKe, TaKHEC KakK
KJ'IaCCI/I(I)I/IKaLII/IH, perpeccus u KiIaCTepusalus.

- O030p pa3IMYHBIX AJITOPUTMOB MAIIMHHOTO OOYYEHHMS, HMCIIOJIb3yEMBIX B T€O(QHU3UKE, BKIIOUYAs
HEHpPOHHBIE CETH, CIydalHbIe Jeca U METO/Ibl OIIOPHBIX BEKTOPOB.

- BaxxHocTh BbIOOpa M TIOATOTOBKH JAHHBIX Ui YCIICIIHOTO MPUMEHEHHUS METOJO0B MAIIMHHOTO
oOyueHwusl.

2. MammHHOe 00y4eHue B aKyCTHKE U YIPYTUX cpeaax

- IlpumeHeHre MeETOAOB MAIIMHHOIO OOy4YeHHs [UIsi OOpaOOTKM W WHTEPOpPETAlUH JaHHBIX
CEHCMMYECKOU aKyCTHKHU.

- Co3pmanue Mozenell MalMHHOTO OOydYeHHs AJIsl MIPOTHO3MPOBAHMS IAapaMeTpOB YNPYTHUX Cpex U
OTIpeJIeJICHUs TPaHHUL pa3/elia TeoJorHuecKux GpopMaruii.

- Hcnonp3zoBanne myOOKMX HEHPOHHBIX ceTell st oOpaboTKu OoNpIIMX OOBEMOB JAaHHBIX
CEHCMMYECKUX UCCIIEN0BAHUM U U3BJICUEHUS CKPBITBIX 3aKOHOMEPHOCTEM.

3. MamunHHOe 00y4eHue B rpaBUMETPUHN

- IlpumeHeHme anropuTMOB MAIIMHHOTO OOyYeHHMsS [UIi KOPpPeKIMH U  (QUIBTPALUH
IpaBUMETPUYECKUX AAHHBIX 7151 yCTPAHEHHS LIyMa U apTe(aKToB.

- Pa3pa60TKa MO):[CHeﬁ MAaIlInHHOI'O O6yLI€HI/I$I JJI1 OTIPCACIICHUA I'COJIOTUICCKUX CTPYKTYP Ha OCHOBC
U3MCHECHUU B rpaBUTallMOHHOM I10JIC

4. MammnHOe 00y4yeHrne B MarHUTOMETPUH

- [IpumeHeHre METONOB MAalIMHHOTO OOy4eHUs st 0OpabOTKM M aHallM3a MAarHUTHBIX JaHHBIX C
LEJBIO ONPEACICHUS T€OJIOTHYECKUX CTPYKTYP U PECYPCOB.

- Co3pmanue Mopeseil MallMHHOTO OoOyuyeHHs AJsl KiacCU(UKAUH PA3IMYHBIX THIIOB MarHUTHBIX
aHOMaJIUM U UX UHTEPIIPETaLUH.

- Hcnone3oBanue ImyOOKMX HEWPOHHBIX CeTell UId pAacHO3HABaHMS CIIOXKHBIX ITAaTTEPHOB B
MarHUTHBIX JAHHBIX U MPEICKA3aHUs T€0JOTHUECKUX XapaKTePUCTHK.

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

- Vurerpamus  gaHHBIX  pasHbIX  TeOpHU3MYECKUX  METONOB  (CEHCMHKO-aKyCTHYECKHE,
rpaBUMETPUYECKHAE, MAarHUTHBIE W T. J.) JJIS CO3JaHUS KOMIUIEKCHBIX MOJENeH MAaIIMHHOTO
o0yd4eHusI.

- HpI/IMeHCHI/Ie AJITOPUTMOB O6’beIII/IHeHI/I}I n (I)L}O)KeHa JaHHBIX JJIs1 TIOBBIIICHHA TOYHOCTHU
HUHTCpHIpCTALU U 06Hapy)KCHI/I$I CKPBITBIX CTPYKTYD.

- Pa3pa60TKa MCTOAOB BU3yaJIM3alluu U NPCACTABICHUS PCIYJIbTATOB KOMILJICKCHOM HWHTCpIpCTAlNN
FeO(i)I/ISI/I‘IeCKI/IX JaHHBIX JJI JTYYIIETO MIOHMMaHUs I€OJIOrMI€CKUX MPOLCCCOB.

6. MamHHOE 3PCHUC U APYTUC METOAblI aBTOMATHU3alllX ITIOMCKAa U PA3BCAKHU ITOJIE3HBIX NCKOIIaCMbIX

[IpuMeHeHre METONOB MAIIMHHOIO 3pEHHUS, TAKHX KaK KOMIIBPIOTEPHOE 3peHHe U o0paboTka
n300pakeHHH, JUIl aBTOMAaTHUECKOTO OOHApYKeHMs M KIACCH(UKAIIMM TOJIC3HBIX MCKOMAeMbIX Ha
OCHOBE I€OJIOrMYECKUX 00pa3OB U Te0OPU3NUECKUX TaHHBIX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa



®onp 6a30BoI Kadeaphr:

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
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOIo odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA MyHBTHMeHHﬁHLIe TEXHOJIOI'MH, BKIIKO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JTUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA JUCHUIIIMHBI CTYACHT MJOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy Yy4eOHOro Marepwana, MOATOTOBKY OTBETOB Ha BOIMPOCHI, MPEIHA3HAYCHHBIX JUIsI
CaMOCTOSITEIbHOTO U3yUCHUS;

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

— MOJATOTOBKY K BBIMOJIHEHUIO 3aJJaHUI TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJieHUs MaTepUaIoOM CITY>KAT YyMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI 110 TeMaM
JUCIUTIIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrO ero 3amoMuHaHus. [lpwm
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEILICHUS 331a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa NpuKIaTHON Te0PU3NKU

Kypc: 1

KBaJIH(UKALUS: 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-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
OIBIT M PEe3yNbTaThl HAYYHBIX HCCIEIOBAaHUH B 001aCTH
(oTOHMKH ¥ ONITOMH(POPMATHKI

OIIK-2 Nmeer npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
UCCIIeAOBaHMH B 00J1aCTH (POTOHUKHU U ONITOMH(OPMATUKU

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUH HOBBIX 3ajad, NIPUMEHSsS 3HaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUYUCIUTEILHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH()OpPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAYK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus AUCHMIUIMHBL « ManmHHOE 00yueHHe B 3a/1a4ax reo(pU3UKIm» 00yJaronMics T0KEeH:

3HATb:

- OCHOBHBIE Pa3/iesibl Te0(pU3UKN U COOTBETCTBYIOLINE METObI MAIIMHHOTO 00y4eHHsI, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JJI51 PELICHUsI OOPaTHBIX 3a1ad.

yMeTh:

- BBI6I/IpaTB noaxoasdamue MCETOAbI, aJlTOPUTMBI U KOH(i)I/IpraI_H/II/I HeﬁpOHHLIX ceren AJId pCIICHUA

HEKOTOPBIX 337124 re0(hU3UKH.
BJIaJIeTh:

- MareéMaTUYCCKUM alllapaTroM, OIHNCbIBAIOIIUM FGO(i)I/I?)I/I'-IeCKI/Ie poHecChbl B pPa3BCAKE ITOJIC3HBIX

HCKOIIaCMBbIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia mpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHATUA 110 TCMC ITPOULJIOTO 3aHATUA.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB.

1. B uem 3akmro4aeTcss OCHOBHOE OTJIMYKME MAIIMHHOTO 00YYEeHHS OT KJIACCHYECKHX METOAOB aHan3a
JTAHHBIX B Teou3nke?

2. Kakme mpeumyImiecTBa MOXET INPEIOCTaBUTh INPHUMEHEHHE METOJOB MAIIMHHOTO OOy4YeHHs B
aHanu3e reousnueckux NaHHbIX? [IpuBeauTEe KOHKPETHBIE TPUMEPHI.

3. Kakue MeTonpl MamIMHHOTO OOy4Y€HHsI MOXKHO MCIIOJIB30BAThH JJISl MHTEPIPETAlMH aKyCTHUYECKUX
NaHHbIX B reodusuke? Kakue 3a1a4u MOXKHO peniarh ¢ UX MOMOIIBI0?

4. B yeM cOCTOUT pojib MAIIMHHOTO OOy4eHHs B aHAJIN3€ TpaBUMETpUUECKuX AaHHBIX? Kakume marm
HEOOXOAUMO MPEANPUHSATH ISl YCIIEUTHOTO MPUMEHEHHUS] MalIMHHOTo 00y4YeHHus B 3TOH obnactu?

5. Kakue meToapl MalImHHOTO OOy4eHHsI MOXKHO MPUMEHUTH JUIS aBTOMAaTU3aIlMK MOMCKA U pa3BEeIKU
MOJIE3HBIX HCKoMaeMbIx? Kakue mpenMymiecTBa OHM MOTYT MPEJOCTaBUTh IO CPAaBHEHHIO C
TPaJULMOHHBIMU METOIAMH?

6. Kak paboraeT MeToj1 I71aBHBIX KOMIIOHEHT? B yem ero npenmytiecTBa U HEAOCTATKH?

7. Kak paboraet (pakropHbiii aHanu3? B ueM ero nmpenMyIecTBa u HeloCTaTKu?

8. Kakue apxuTekTypbl HelipoceTel moaxoasT Juist paboThl ¢ akycTuieckiuMH JaHHbIMu? [Todemy?

9. Kakue MeTons! npenBapuTeabHON 00pabOTKN TaHHBIX MCIOJIB3YIOTCS MPU MOATOTOBKE JaHHBIX IS
HEHPOHHBIX CeTen?

10. B uem mpeumymiecTBa M HEJOCTAaTKH HCIIONB30BAHMA CHHTETUYECKMX AAHHBIX IJIs1 OOydeHUs
HEWPOHHBIX ceTei?

[IprMepbl KOHTPOJIBHBIX 3a1AHUM.

1. Kakoit MeTon MammMHHOTO OOy4YeHHs HamOoliee MOAXOAUT U PEUICHHUs 3a1addl Kiaccu(UKauu
TeoJIOTHYecKrX (popManuii Ha OCHOBE CEMCMUYECKUX NaHHBIX: (a) HelpoHHbIe ceTH, (b) ciaydJaiHbIe
neca, (C) MeTo1 OTOPHBIX BeKTOpoB? OOOCHYHTE CBOM OTBET.

2. IlpenocraBieHbl TpaBUMETPHUYECKHE AAaHHBIC Ui OOHApYKEHUS IOA3E€MHOTO MECTOPOXKICHUS.
Kakum 00pa3oM MOXXKHO TNPUMEHHTh AITOPUTMBI MAIIMHHOTO OOYYEHHUS Ui ONpENeNICHHs €ro
MECTOIOJIOKEHUA?

3. Bam mpenocraBieH Ha0Op [JaHHBIX CEHCMHUYECKHMX CHUTHAJIOB, IIOJyYCHHBIX IIpH TIOMCKE
MecTopoxeHus. Kakue BuIbI HelipoceTeld MOJKHO HCIoib30oBarh? [louemy?

4. CpaBaute 5((GEKTHBHOCTh HEHPOHHBIX CETed W METOJOB OIOPHBIX BEKTOPOB B 3ajaue
MHTEPIIPETAI[M MArHUTHBIX JaHHBIX JJIs1 OOHAPYKEHUS MOJIE3HBIX HCKOMIAeMBbIX.

5. Kak MOXHO 00beIMHHUTh JaHHBIE Pa3IMUHBIX T€O(QU3NUIECKUX METOIOB (HAampuMep, TPaBUMETPHUU U
MarHUTOMETPHUH) B SAHHYI0 HEHPOCETEBYIO MOJIETb /ISl 00JIee TOUHOTO PEIICHUsT 00paTHBIX 3a1a49?

6. [IpuMeHHTE METON TIABHBIX KOMIIOHEHT IUISi CHIDKCHHS Pa3MEPHOCTH TeO(U3UYECKUX JIaHHBIX.
Buzyanusupyiite pe3ynbrarbl Ha IByMEPHOU INIOCKOCTH U HHTEPIPETUPYUTE ITOIYUYEHHBIE JaHHBIE.

7. Kak oOpabarbiBaTh MOTPEIIHOCTH B TeO(PHU3MUECKUX JAHHBIX NMpPU OOYYEHWU W HWCIOIB30BAHUH
HEHPOHHBIX CeTen?

8. B yem mpeumyniectBa M HEJOCTaTKU HCIOJB30BAHUS ‘‘CHHTETUYECKUX IAaHHBIX JUIS OOydYeHHs
HEHPOHHBIX ceTel B 3a7a4ax reodusuku? K yemy npuBeneT ux ucrnoib30BaHue?

9. IlpuBenure npuMep, KOIjaa pa3iuyHbIe PacIpeAeIeH s ITIOTHOCTH MOTYT IIPUBOAMUTE K OHUM U TEM
K€ TPaBUTAIIHOHHBIM TIOJISIM.

10. Kak oOyuarb HEHpOHHYIO CeTh IJIsl peLIeHUsT OOpaTHBIX 3a]a4 IPU HEOJHO3HAYHOCTH PEILCHUS?

Kpurepun oneHnBaHus

Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MporpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3aJ]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.



Ouenka oOmIMYHO 8§ 0aulIOB -  BBICTAaBISICTCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE MPU PEIICHUH KOHKPETHBIX 33714, NPaBHIbHOE 00OCHOBAHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BEICTABISIETCS CTYICHTY, €CJIM OH TBEP/O 3HACT MaTepHall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha IPAKTHKE, HO HEIO0CTAaTOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoto 6 0ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAaHHs Ha TMPAKTHKE, HO JIOIYyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ymOBIETBOPUTENbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IpPAaBWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYILCHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO MaTrepuaa, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTENBHO 3 Oajula - BBICTABISETCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHiA, JOIyCKAIOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAep)XaHUsI y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepennmpoBanupiii 3a4€T TpoBoAUTCS B (dopmare yCcTHOW Oeceapl € TperojaBareiieM Ha
03ByueHHbIe UM TeMbl. [Ipu mpoBemenun 3auéra oOydwaromemycs npenocrasisercss 30 MHHYT Ha
noarotoBky. Onpoc 00y4arommerocsi He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



