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Iporpamma muciuruMHH "MIHHOBAITMOHHBIE METO/IBI paOOTH C Teosiormdeckumu gaHasvu”; 05.03.01 "T'eonorus”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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Iporpamma muciuruMHH "MIHHOBAITMOHHBIE METO/IBI paOOTH C Teosiormdeckumu gaHasvu”; 05.03.01 "T'eonorus”.

IIporpamMmy auciuIuMHEL paspadorai(a)(u): goreHT, K.H. Copunckas O.A. (Kadenpa obreli reooriuu 1 ruporeoioruy,
Nuctutyt reonoruu u Hedrerazopbix TexHosnoruit), OASofinskaya@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-6 CriocoOeH PUMEHSITh HAyYHO-UCCIIEIOBATENIbCKUE U IPAKTHUYECKUE HABBIKY PEelIeHHs 33/1a4 B

00JIaCTH T€0JIOTMHN, MHXEHEPHOH I'€0IOTUH M THAPOTe0JIOTHH € UCIIOJIb30BAaHUEM COBPEMEHHBIX
METOZIOB 00padOTKH, B TOM YHCJIE C UCTIONB30BAHMEM LIM(PPOBBIX TEXHOIOTUI

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

- OCHOBBI PabOTHI C IEKTPOHHBIMY TAOIUIAMH,

- OCHOBBI BBICIIIEH MAaTEMAaTHKH,

- OCHOBHI TEOPUH BEPOSATHOCTEH U MaTeMaTHUECKON CTATHCTHKI

JloKeH yMeTh:

- BpyuHyI0 00pabaThiBaTh U aHAJIM3UPOBATh FE0JIOTUUECKUE JAHHBIE,

- BHIITOJIHATH MPOCTEHIIINE CTATHCTHUECKHIE PACUETH (CpeHee, CTaHIapTHOE OTKJIOHEHHE),
- CTpoUTh TpahUKH U AUAT PAMMBI,

- UCIIOJIb30BAaTh MPOIrpaMMHOC obecrieueHre Ha YPOBHE YBEPEHHOI'O IMOJIb30BAHUA HHTepq)eﬁCOM 1 OCHOBHBIMHA
HUHCTPYMEHTaMU,

- JaBaTh MPOCTEHIITYI0 MHTEPIPETALMIO NHXEHEPHO-TEOJOTNIeCKUX JaHHBIX.

JlomxeH B1afeTh:

- HaBBIKAMH TIPOCTEHUIIIEH MpeoOpadOTKU TAaHHBIX: YUCTKH, Mpeodpa3oBaHusi, 6a30BOM arperaruu,

- HAaBBIKAMH BU3YaJIM3aLluN JaHHbIX,

- HaBbIKaMU MEPBUYHOTO aHAJIM3a pacipe/ie/ieHNs] TaHHbIX U BbISIBJIEHUs 3aKOHOMEPHOCTE,

- HaBBIKaMK paboTHI ¢ TaOMUIamMu 1 6a3aMu JIJAaHHBIX: UIMIIOPTA, SKCIOPTA, (PUIIBTPAIUH, COPTUPOBKH

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

Hannas aucuumimHa (Moayoib) BKoueHa B pasaen "®TI.N.05 dakynbTaTiBHBIE TUCIATUIMHBL" OCHOBHOM MpoghecCUOHATBHON
obpazoBaresbHO# porpammbl 05.03.01 "T'eonorust (MHkeHepHAas TeOIOTHS M THAPOreosIorus)” ¥ OTHOCUTCS K
(pakybTaTUBHBIM JTUCUIMIUIMHAM.

OcBanBaercs Ha 3 Kypce B 6 cemecTpe.

3. O6beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJN4YeCTBAa YacoB, BbIJeJE€HHBIX HA
KOHTAKTHYI0 pa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUIaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy odyuaromuxcsi

O6m1asi TpyIOEMKOCTh AUCIATUTMHBI COCTaBIIsieT | 3aueTHHIX (bie) enuHuUI(b) HA 36 Jaca(oB).

KoHnraktHast pabota - 8 yaca(oB), B TOM 4ucJiie JIeKIuu - 4 yaca(oB), MpakTHYeCKue 3aHATus - 4 yaca(oB), 1JaOOpaTOpHbIE pabOThI
- 0 yaca(oB), KOHTPOJIb CAMOCTOATEIBHOM PaOoTHI - () yaca(oB).

CamocTositenbHast padoTa - 24 yaca(oB).
Kontpons (3auér / 3x3amen) - 4 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJIST TUCIIUILIMHEL: 3a4eT B 6 ceMecTpe.

4. Conep:xaHue JUCIUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€MHUYE€CKHUX YaCcOB U BUI0B yqeﬁm,lx 3aHATHN

4.1 CTpykTypa u TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOH PAa6oThI 10 U CIHUILINHE (MOYJIIO)
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Crpanuna 3 u3 9. IEl YHH



Iporpamma muciuruMHH "MIHHOBAITMOHHBIE METO/IBI paOOTH C Teosiormdeckumu gaHasvu”; 05.03.01 "T'eonorus”.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 1. Beesenre B MallluHHOE OOy4YEHHE U
1. a y 6 1 0 1 0 0 0 6
re0JIOrMYeCcKUe JaHHBIE
Tema 2. JInHelHbBIe MOJIEIM M1 METOJIBI PETPECCUI
2. : At perp 6 1 0 1 0 0 0 6
3. [Tema 3. MeToap! knaccudukanum 6 1 0 1 0 0 0 6
Tema 4. Padora ¢ 00/IbIIMME T'€0JJOTMYECKUMA
4. |maHHBIMHU ¥ ONITUMH3ALUS MOJEIIEH 6 1 0 1 0 0 0 6
I1Toro 4 0 4 0 0 0 24
4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. BBe/ieHne B MaliuHHOE 00y4Y€HHE U Fe0JIOTHYECKHE JaHHbIe
O0630p 001aCTH MALTMHHOTO OOYYEHHUSI: TUIIBI 3224 (KJIaccuduKaius, perpeccusi, KacTepu3aliysi), OCHOBHbIE ITOHSTUS
(oOyuartoiasi BLIOOPKa, TECTOBast BHIOOPKA, MepeoOyyeHue, Helo00yueHue).
00630p cpex pa3pabOTKU.
Kparko o napagurmax (pyHKIIMOHAIBHOTO U 0OEKTHO-OPHEHTUPOBAHHOTO MTPOrPAMMHPOBAHUS.
* O0630p BO3MOKHOCTEN OMOIMOTEK MAIIMHHOTO O0YyUYEeHHUsI U 00padOTKU JIaHHBIX.
Cozpanne BUPTYaJIbHOTO OKPYKEHHS IS POEKTa.
OopaineHre K COOCTBEHHBIM M BHEITHUM MCTOYHUKAM JAHHBIX. THUITBI T€0JIOTMYECKUX TAaHHBIX: aTPUOYTUBHBIC, PACTPOBBIC U
BEKTOPHBIC JTAHHBIC, BPeMEHHBIE Psibl. PopMaThl TAaHHBIX.
Tema 2. JIuneiinpie Mo/1eJ1 1 METO/AbI Perpeccun
Jluneiinas perpeccus: Teopus, peamm3anus B Python (Scikit-learn), onernka xauecrsa mogenu (R*2, RMSE).
Perpeccusi ¢ perynsipuszanueii (rpedbHeBasi, J1acco).
[NonmHOMUANEHAS peTpeccusl.
IIpuMeHeHue K re0JIOTMYECKUM 3a/1a4aM: POrHO3UPOBaHKE MPOCTPAHCTBEHHOTO pacipe/ie/ieHHsI apaMeTpoB (Harpumep,
CofiepKaHue PyIHOrO KOMIIOHEHTA).
Tema 3. MeToabl Kiaaccupukanuu
Jloructuueckas perpeccusi. Meron k-6mmkarimmx coceneit (k-NN).
HepeBbsi pelieHni 1 X aHcamOJIu.
Merton onopHeIX BEKTOpPoB (SVM).
OreHka KayecTBa KiaccugpuKanmu (TOYHOCTb, onHoTa, F1-mMepa, ROC-AUC).
[ena ommoO0OK KiIacCHU(UKATIVIH.
[IpumMeHeHHe K reoIOTMYECKUM 3a/1a4aM: KJIACCU(PUKAIHS TUIIOB IOPO]], TUTOJOTHYECKUX €UHUILI, 30H TEKTOHUIECKUX
HapyIIeHUH.
Tema 4. PadoTa ¢ 00JLIIHMH Ie0JOrH4eCKIMH JaHHLIMI U ONTHMH3AIUs MO JeJIeH
Ioaxop! K peKOHCTPYKIMH JIAHHBIX: 0030p CPEICTB CUHTE3a JAHHBIX PA3HBIX THIIOB.
Ha6ops! runepnapamerpoB Moenei. OnTuMu3aiusi: MeTo/Ibl [IEPeK PECTHOM IPOBEPKH, MOKCK TI0 ceTKe, OalecoBcKas
ONTHUMU3ALIHS.
WuTtepnperaryst pe3y/ibTaToOB U BU3YaIH3aIIH.
SrtryecKue 1 MPaBOBbIE ACMEKThI UCTIOIB30BaHKsI OOJIBIINX JAHHBIX B TEOJIOTUH.
5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommuXcs Mo
JUCHUNINHE (MO/LYJII0)
SAEKTPOHHBH
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Iporpamma muciuruMHH "MIHHOBAITMOHHBIE METO/IBI paOOTH C Teosiormdeckumu gaHasvu”; 05.03.01 "T'eonorus”.

CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

BeeneHue B MalllMHHOE 00yueHue ¢ uctofib3oBaHueM Python (mepeBon yueOHuka) - https://it.kgsu.ru/ML_Begin/oglav2.html
T'OCT - https://www.rst.gov.ru/portal/gost//home/st
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OTKpBITHIA Kypc MalmHHOTO 00yuenus. [lepBrunblil ananu3 naHHbIX ¢ Pandas - https://habr.com/ru/articles/

9. MeToanuecKne yKa3aHHsA VI 00yUJaIomMUXcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor MeToanueckue peKOMeH alu

JIeKIMU Jleximu cocToAT U3 npe3eHTalui, KpaTKMX KOHCIIEKTOB, CCBUIOK Ha JOMOJHUTE bHBIE MaTepyasl. JIeKius B
ayIMTOPUM HOCUT OO30PHBII XapaKTep W NMpU3BaHa BCKPHITh HETIOHSATHBIE TEPMUHBI MJIM CBSI3H MEXIY HUMH.
I'my6okoe u3yueHue JeKIUU IPOMCXOAUT CAMOCTOATENbHO: CUCTEMAaTUUECKU IPOCMATpUBaiiTe MaTepUallsl,
JesaiiTe 3aMETKU Ha MOJISIX, 3aaBaiite Bonpockl. [IpoBepbTe NOHMMaHUE MaTepHaa, UCIONb3Ysl BOIPOCHI AJIS
caMOKOHTpoJIsl. OOpaTrTe BHUMaHKE, YTO PUCYHKH, rpadvku, (hOpMyYJIbl MIMEIOT KJII0UEBOE 3HAUCHHE - UX
CaMOCTOSITEJILHOMY Pa300py ¥ IOITAIIHOMY BOCIIPOU3BEIEHUIO HYKHO IIOCBATUTH JOCTATOYHO BPEMEHH.

MpakTUYecKue | BHuMarenbHO ciymiaiite 1 uuTaiiTe MOPSINOK BHITIOJIHEHUS, 3aJaBaiiTe BOIIPOCHI IPENoJaBaTeslio WK JIA0OpaHTy

3aHATAA JI0 BBINOJTHEHHs paboTHI U B ee npouecce. He GoiiTech SKCIIepUMEHTHPOBATh, HO COXPAHSITE IPOMEKYTOYHbIE
IIArH B CIIEIMATbHBIX BPEMEHHBIX NanKax. Pe3ysbraTsl paboT ZOJKHBI OBITH Y€TKO 0(pOPMIIEHB, CONIEPKATD BCE
HEOoOXOIMMbIe JaHHBIEC M BHIBOABI. 32 BBHITOJTHEHHE Kaxk/10H J1a00paTOpHON paboTHI MOTyYaloTCs Okl 32 paboTy
B CeMecTpe.

CaMOCTOSI- Kaxplii ostyyaeT HHAUBUAYAJIbHOE WM OpUrafHOEe CEMECTPOBOE 3alaHie, AHAIOTUYHOE JJAO0PATOPHBIM
TenbHas padota | 3amavam. [ist srydiiero noHMMaHUs MaTepuasia UConb3yiTe pecype Stepik - crapaiitech BHIIONHSATH
MaKCHMaJbHOE KOJMYECTBO MPaKTHUECKUX 3aJaHuil. Mcrionb3yiiTe TeCTsl 1S IPOBEPKU MOHUMaHUs. AKTUBHO
y4acTByHTe B 00CYKJEHUAX 3aJaHUI B CIELMAIbHOM YaTe C IperofiaBaTeseM.

3a4er 3aveT COCTOUT U3 TEOPETUUECKOH 1 MpakTUIecKol yacteil. TeopeTndyeckas yacTb BKIIOYAET BCE OCHOBHBIE
MOHATHA Kypca. [IpakTriecKasi 4acTb COCTOUT B 3aIlITE CEMECTPOBOTO 3aJaHusl. [IJIs TIOATOTOBKY K 3a4eTy
TIOBTOPHUTE JIEKLIMOHHBIA MaTepyual, MOArOTOBbTE Bee JTa00OpATOPHBIE padOTH K cljaue, BBIIIOIHUTE
CaMOCTOSITEJIBHOE CEMECTPOBOE 3aiaHNe U 0(POPMHUTE €TO NMPEACTABICHNE B BUIE MPE3CHTALMN WIN
JEMOHCTPALMOHHOM BepCHU paboTAaIOIIeH IPOrPaMMBl.

10. ITepeyenb HHQ OPMAIUOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHUILIHHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOro odecnedeHuss 1 HH(OPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEOOXO0JUMOCTH)

IepeyeHsb MH(MOPMAIIMOHHBIX TEXHOJIOTUI, UCIIOIb3YEMBIX IIPU OCYILECTBIEHHMH 00pa30BaTEIbHOIO Mpoliecca 0 AUCIUILINHE
(MoayJ0), BKJTIOYAsI IIepeveHb MPOrpaMMHOro odecrieueHus 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM, MTPEACTABJICH B
IpunoxeHunu 3 K paboyelt mporpaMmMe TUCIUILIMHBL (MO JIst).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MartepuaiibHO-TeXHHYECKOe obecredeHre 00pa3oBaTe/IbHOrO MpoLecca Mo JUCLMILINHE (MOJLYIN0) BKIIOYAET B cebsl Cleayoiye
KOMIIOHEHTHI:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJaIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHS K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyIa
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

V4eOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTEI ¢ IIpernoaaBaTeseM, YKOMIUIEKTOBAHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbSI).

KowmrbioTep u npuHTEp ISl paclieyaTKy pa3gaTOuHbIX MATePHAIOB.
KommnbloTepHBIit Kitacc.

12. CpeacrBa aganranuu NpenoaaBaHus JUCIHILIMHBI K MOTPEOHOCTAM 00yUYaomUXCcsl HHBAJINI0B U JIHIL C
OrpaHUYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOLIECCe MIPUMEHSIIOTCS CIISAYIOIIE METO/Ibl M TEXHOJIOTUH, O0JIervyaroiime
BocHpusATHE UH(POPMALIUK 00YUAIOLIUMUICS MHBAIMIAMH U JIMIAMU C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3[J0POBbSI:

- CO3/J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOKHOTO IPe00pa30BaHusl B albTepPHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBI MOXKHO MPECTABUTh B PA3IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXHOCTb MAcCIITAaOMPOBAHHS TEKCTa ¥ U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBl;

- CO3J]aHKMe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATH OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX KCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad HH(OPMAIMIO BU3YaIIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

SAEKTPOHHBH
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- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yyeOHbIM 1u1aHoM 110 Harpasienuio 05.03.01
"T'eosnorus” u npocusmo moarotoBku "VHxeHepHasi FeoJIOTHs U TUAPOTeoIorus’.
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IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue nogrorosku: 05.03.01 - I'eonorus

ITpoduns noxroroBku: MHxkeHepHas reoslorus U TuIporeosorus
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 00yueHus: 3a04HOE
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

Maxkmanos A. B., Kypasnes A. E., Toinsikaps JI. H. Bonsmme nanssie. Big Data: Yue6nux st By3oB. 2024.
https://e.lanbook.com/book/362318

PocroBues B. C. ckyccTBeHHble HEHpoHHBIE ceTH: YueOHHK a1 By3oB. 2025. https://e.lanbook.com/book/447392
Bapckuii A.B. Beenenue B Hefiponnsie cetu. 2016. https://e.lanbook.com/book/100684
M>spdu K. I1. BepositHocTHOE ManmHHOe 00y4eHue. Beenenue. 2022. https://e.Janbook.com/book/314891

JonoJHUTEILHAS IUTEpATypa:

Jlorynoga O. C., Pomanos o 10., Mneuna E. A. O6paboTKa 3KCIiepuMEeHTaIbHBIX JaHHBIX Ha DBM. 2023.
https://znanium.ru/catalog/document?id=426848

Turos A. H., Tazuesa P. ®. O6paborka qanueix B Python. OcroBbl pabotsl ¢ Gubamnorekoit Pandas. 2022.
https://znanium.ru/catalog/document?id=430605

Makkunau Y. Python u ananu3 nansbix. Ilepudnas o6padoTka TaHHBIX ¢ mpuMeHeHreM pandas, NumPy u Jupiter.
CripaBounuk. 2023. https://e.lanbook.com/book/348086

Mapnen B., Maccapon JI., Bockertn A. KpynHomacimtabHoe MammuaHOE 00ydeHne BMecTe ¢ Python. 2018.
https://e.lanbook.com/book/105836
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nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 05.03.01 - I'eonorus

ITpoduns noxroroBku: MHxkeHepHas reoslorus U TuIporeosiorus
KBanmmdukanus BbITyCKHUKA: OaKanaBp

dopma 00yueHus: 32a04HOE
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OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

3AE
Crpanuna 9 u3 9. IEl YHH


http://www.tcpdf.org

