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PaGowas nporpamma aucuuminHel «lIpukaaagHple Moaenn aHaJAN3a JAHHBIX H
MAMMHHOrO o0y4enusn» 11 o0ydvaroliuxcsi [0 HampasieHuio moarotoBku 01.04.02
Ilpuknannas maremaTika u uHpopmaTuka (Maructepcekast mporpamma: [IpukiiaaHas MareMaTuka
U uHQOpMaTHKa), CcOCTaBleHa Ha OCHOBaHHH  DemepansbHOrO  rOCYIapCTBEHHOTO
00pa3oBaTebHOrO CTAaHAApPTa BBICIIETO OOpa3oBaHHs — MarkucTparypa M0 HalpaBlIeHHIO
noarorosku 01.04.02 IlpuknanHas maTematuka W HHGOpPMATHKA, YTBEPKICHHOIO MPHKa30M
Munncrepersa oOpaszoBanus 1 Hayku Poccuiickoit @enepannu ot 10 staBaps 2018 r. No 13 (¢ u3m.
u gom.), llopsanka opraHum3allid W OCYIIECTBJICHHS 00pa30BaTENbHOM AEATENLHOCTH 10
oOpazoBaTebHBIM [porpaMmaM BbICIIEro o00pa3oBaHHs — IporpamMmaM OakalaBpHara.
mporpaMMaM  CrelHanuTeTa, IporpaMMaM — MaruCTpaTrypbl, YTBCP/KIACHHOIO  NPHKAa30M
MuHHCTepCTBA HAYKH U BBICIIEro obpaszoBanus Poccuiickoii @enepaunn ot 06 anpenst 2021 r. Ne
245 (¢ U3M. M JOIM.), B COOTBETCTBHH C y4eOHBIM IUIAHOM, YTBEP/KICHHBIM YYEHBIM COBETOM
OI'BOY BO «Houl'Y» nist nabopa 2024 rona.
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1. MECTO JUCLMIIJIMHEI B CTPYKTYPE OBPA3OBATEJIBHOM [TPOI'PAMMEI

1.1. TpeGoBanus K mpeaBAPUTEIHLHON MOArOTOBKE 00YYAIOMIUXCS, TPEAIIECTBYIONIUE U
CONYTCTBYIOUIME JUCHUILUIMHBI, HA KOTOPBIX OCHOBBIBACTCSI U3YUYEHHE TAHHOM:

JTUCHUILIMHBI TPOrpaMMbl OakanaBpuara: Matemaruueckuid aHanu3, YuciaeHHbIE METO/BI,
Teopust BeposITHOCTEM U MaTeMaTUyecKas CTaTucThka, CrHenuaau3upoBaHHBIN  S3BIK
nporpamMmmupoBanus Python B 4HMCICHHBIX METO/IaX UCCIICI0BaHKS MOIeNeH 1ehOpMHUPOBAHHS;

JTUCIUIUIMHBL TIPOTpaMMbl  Maructparypbl: CoBpeMEHHbIE MPOOJIEMBbl PHKIATHON
MaTeMaTUKU U UH()OPMATUKH.

1.2. JlucuMImiuHbl, KypCcOBbIe PAaOOTHI M TMPAKTUKU, JJIS KOTOPHIX OCBOCHHE JTaHHOUN
JTUCIUILIMHBI HEOOXOIMMO KaK MPeIIeCTBYIOIIEE:!

JUCLUIUITMHBI IPOTPaMMbl MAarucTpaTypbl: MeToabl NPUHATHS PELICHUH,

2. OIIMCAHUE ANCHUITIMHBI

2.1. OOmas xapakTepuCcTHKa

HaumeHnoBanue mokasaress 3HaueHue nmokazarens
Haspanne 006pa3zoBaTeIbHON MPOTPaMMBbI 01.04.02 IIpuknagaas MaTeMaTHKa U
uHpopmaruka (Marucrepckas nporpamMma:
[pukinaaHas MatemMaTHka U HHQOpMaTHKa)

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.O/1.4. Ilpuknannubie MOIENN aHAIN3A
Y4eOHBIM IIJIAHOM JTAHHBIX U MAIIMHHOTO 00Yy4YeHUs

Yactp 006pa3zoBaTesIbHOM MPOrpamMmbl BapuaTuBHas yacTth: BbIOOp By3a
KosnuecTBo 3a4eTHBIX eMHHII / BCETO YacoB 5/180

2.2. Pacmnipenenenue yacoB 1o (popMaM U epuojam o0ydeHus

OO0111€€ KOJINYECTBO YACOB
o
& CcaMoOCTOS-
dopma g1 8 6 -
> | S neKuu- | jJabopa- | MpakTH- | TEIbHOU dopma
00y4eHus 2 3 BCETO
59 OHHBIX | TOPHBIX | YECKHX | paboOTHI + KOHTPOJIS
KOHTPOJIb
Ounas 1 1 17 34 17 112 180 S3K3aMeH

3. HEJN JUCHUITJINHBI

HGJBIMI/I JUCHUITIINHBI «HpI/IK.Ha,Z[HBIe MOACIIHN aHaJIn3a JaHHbIX U MAallIMHHOTO 06yquI/I$I»
SABJIAIOTCA OCBOCHUEC CTYACHTAMH OCHOBHBIX TCOPETUUCCKHUX CBEJICHUH U MPAKTUYCCKUX HABBIKOB
B 00JIaCTH aHAIIM3a JaHHBIX 1 MAalllTMHHOI'O 06yquI/I$I, O3HAKOMIJICHHUEC C COBPEMCHHBIMU MCTOJaMU
peuiCHud 3aaa4 KJ'IaCCI/I(l)I/IKaHI/II/I O6’I)€KTOB, BOCCTAHOBJICHUA PErpe€CCur, KIACTCpHU3alnu,
paHKUpOBaHud, OCHOBAHHBIMU Ha COBPEMCHHOM MATEMATUYICCKOM aIlrapare.

4. KOMIIETEHLIMN OBYYAIOLIEI'OCH, OOPMUPYEMBIE B PE3VJIbTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X UH/IMKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A

4.1. KomnereHunu

VYK-1. CriocobGeH ocymecTBIsATh KPUTHUECKUH aHaIU3 MPOOIEMHBIX CUTYalluii HA OCHOBE
CHCTEMHOTI0 II0JIX0/1a, BBIPA0AThIBaTh CTPATETUIO JEHCTBUI.

OIIK-3. Cniocoben pa3pabaTsiBaTh MaTEMaTHYECKHE MOJIEIIN M IPOBOIUTH UX aHATIN3 MIPH
pEIIeHUH 3a71a4 B 001acTH MpodhecCuOHATBLHOMN NeATeTbHOCTH.



4.2. VHIUKaTOpHl KOMIIETCHIINN

VYK-1.2. Pa3pabarpiBaeT cTpaTeruro ACHCTBUN IS JOCTHOXKCHHS IMOCTABJICHHOW IEIH C
MOMOIIHI0 METOJIOB aHAJTN3a JAHHBIX U MAIIMHHOTO O0YUYCHHUS.

OIIK-3.2. Pa3pabarbiBaeT ¥ HcCIaeAyeT MOJYYCHHBIC MAaTEMAaTHYECKUE MOJEIN 3a7ad B
00J1aCcTH aHaIM3a JaHHBIX ¥ MAIIMHHOTO O0yYeHHS.

4.3. Pesynbrarhl 00y4eHHs

VYK-1.2.1. 3HaeT OCHOBHBIC METO/IbI aHATTN3a JAHHBIX U MAIIMHHOTO O0yYeHUSI.

VYK-1.2.2. CrnocobeH mNpoBOAWUTH aHaIW3 MPOOJEMHBIX OOJlacTeld paccMaTpHBaEMOI
3a/1a4¥ U BBICTSATH HanboJiee 3HaYMMble IPU3HAKH, (PAKTOPHI.

VYK-1.2.3. Bnageer MeTomamMu aHayin3a JaHHBIX, MO3BOJISIOMIMMHU OIPEACIIATh Hanbosee
Ba)XHBIC TIPU3HAKH, AKTOPHI B pacCCMAaTPUBAEMOM 3a/1a4e.

OIIK-3.2.1. 3HaKOM ¢ OCHOBHBIMU ITOJXO0JaMH K IIOCTPOCHUIO MaTEeMAaTHUYECKUX MOJIEIICH
B 00JIACTH aHAJIM3a JAHHBIX H MAIIMHHOTO OOYYCHHS.

OIIK-3.2.2. YMmeeT BEIOMPATh M HCIOJIB30BaTh MATEMAaTHYCCKHUE METOIBI U TPOTPAMMHBIE
CpelCTBa JJIsl PEIICHH] KOHKPETHBIX 3a/1a4 aHAIN3a JaHHBIX U MAITUHHOTO OOy4EHHS.

OIIK-3.3.3. ApryMeHTHPOBaHHO BHIOMPAET METO/IbI PEIICHUSI KOHKPETHBIX 3a7a4 aHaIn3a
JAHHBIX U MAlTUHHOTO OOYYEHHs, MPUMEHSIET UX I MMOCTPOCHUS MAaTeMAaTHUYECKUX MOJEIIEH ¢
MOCIEAYIOIUM YCTAHOBJIEHHEM CBOMCTB 0OBEKTOB M 3aKOHOMEPHOCTEH CBA3EH MEXIY HUMHU.

5. INPOI'PAMMA JIMCHUIUIMHBI

Hazsanue TeMEbl
Pa3zen 1. BBenenue B MalimHHOE
o0OydeHue

Kpatkoe cogepxanue TeMbl (BOIPOCH TEMbI)

I/ICTOpI/IH MAllIMHHOTO O6y‘leHI/I${.

I/ICTOpI/IH MAlIMHHOT'O 06y‘leHI/I$I.

OCHOBHBIE TTIOHITHSA B MaIllMHHOM
o0yueHuHu.

[TocTanoBka 3a1a4u MallTMHHOTO OOYYEHUSI.
Tunsl 3a7a4 MaIIMHHAOTO 00YYEHUS.

[Ipu3nHaxmu.

Monens u anroput™ 00y4eHus.

OO06yueHne Ha OCHOBE MUHUMU3AITII
SMIUPHUUECKOTO PUCKA.

[TepeoOy4eHHOCTh M HEIOOOYYEHHOCTh MOJIEIH.

Pasgen 2. 3agaun BOCCTaHOBIIEHHS
perpeccun. 3agaun KiacCupUKaIm.

Mertpudeckne anropuTMsl.

MeTtpuueckuii aIropuT™ KiaccuuKaium.
Merton OnukailIero cocenaa.

Merton K Gnmxaimmx cocenei.

Meton K B3BeIIeHHBIX OMMKadIINX COCENEH.
OTtcTyn o0BeKTa.

Pa3Benounsiii ananus. Koppensuus.

Koppemsmus.
Koaddunuments! koppemnsuu [Tupcona,
Cnupwmena, Kengenna.

MeTo 1l BOCCTaHOBJIEHUS PETPECCUU.

[TocraHoBKa 3a/1a4l BOCCTAHOBIIEHUS PETPECCUU.
Kputepun onieHkn K03pPpUINEHTOB ypaBHEHHUS
perpeccum.

Meroa HaMMEHBIIUX KBAJPaTOB.

MHoromMepHast JIMHEHHas perpeccus.

Ko duument nerepmuHanuy.

[IpoGema MyJIbTUKOJUIMHEAPHOCTH.

Ridge regression. Lasso.
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JIuneitnast knaccudukanus.

ITocTraHoBKa 33724 JIMHEHHON KJIacCH(PHUKAIINU.
@OyHKIIMOHAT OIUOKH JUTs KJacCU(UKAITUH.
Onenka QyHKIIUH TOTEPb.

OO6yuenue kinaccudukaropa.

MeTpuku KauecTBa KJIaCCH(PHUKAINU.
HecOanancupoBaHHbI€ BHIOOPKH.

MHOroxknaccoBbIe 3a1a4u.

One-vs-all.
Marpwuiia omuooK.

Pemaromue nepesps. CiryuaiiHble seca.

Jlornueckue npasuia.

[TonsiTHe pemaroiero aepena.

XKagHoe nocTpoeHue pelaroniero 1epesa.
DHTPOIHS.

Anroput™m nouicka pazOueHusl.
HeycroitunBocTh pemaronmx AepeBbeB.
Ycpennenue n1epeBbEB.

Kommnosuiuu aaroputmos. Majority vote u
yCpeIHCHIE HAOIIOICHU.

byctunr.

Bbarrunr. Cinyyaiinblii jiec.

[Toucka pa3Ouenus B ciydae O3TTHHTA.
AJTOpUTM OCTPOEHHUS CIIyHaiHOro Jeca.
['pagreHTHBII OYCTHHT.

MeTtpuku KayecTBa perpeccuu.

CpennekBaapaTuyHas OIIroOKa.
Cpennsist abcomoTHAs OLITHUOKA.
MaremaTtudeckoe OKUIaHue.
Menanana.

Mona.

OnTUManbHbIN MPOTHO3.
KBanTtunm.

KosddunmenT nerepMuHanuu.

MeTpI/IKI/I KadueCTBa KJIaCCI/I(I)I/IKaI_[I/II/I.

Jlons IpaBUIIBHBIX OTBETOB.
Martpuiia ommooK.
To4HOCTB.

ITonnoTa.

Cpennee apudmeTudeckoe.
MunumymM.

F-mepa.

OneHnka npUHAUIEKHOCTH KJIaccy.
PR-kpuBas. AUC PR.
ROC-kpusas. AUC ROC.
Mertpuka Gini.

Amnanu3 nansbeiX. Feature importance,
feature extraction, feature selection

[TocTraHOBKa 3329 TIOHMKEHUS pa3MEPHOCTH.
Baxnocts npusnakos (feature importance).
One hot encoding.

N36biTounble pu3Haku. LIlyMoBbIe TpU3HAKH.
MeTobI MOHMKEHHST PAa3MEPHOCTH.

OTt60p npuznakos (feature selection) u
M3BJICUYCHHE NMpU3HaAKOB (feature extraction).
OnHomepHbBIE METO/IBI.

Ot60p ¢ momomoIkio Mozenei (embedded
methods).

MeTo IITaBHBIX KOMIIOHEHT.




Paznen 3. 3agaua kiaccupHUKaIHH.

33,[[3‘{& KJIaCTCpu3annu

[TocTanoBKa 3aaun KilacTepU3aLiy.
JKécTkast u MsArKas KJiacTepu3alus.
Meron K cpennux.
Br160p kosmyecTBa KI1acTepoB.
DBSCAN (Density-based clustering).
Hepapxuueckas KiacTepu3alus.

Paznen 4. 3amaua paHKUPOBAHUSL.

3aaya paHXHUPOBAHUS.

IlocraHOBKa 3aa4un paHKUPOBAHUS.
MeTpuku KauecTBa paHKUPOBAHHUS.
[Tonxoap! B 00y4eHUN MOJEIH PAHKUPOBAHHUS.

6. CTPYKTVYPA U COAEPXAHUE NMCLUIIIMHBI

KomnunuectBo uacoB

HaumenoBanus pasaciioB U TEM

Jlexu. | Jla6op. | IIpakr. | CPC+K | Beero
Paznen 1. BBenenue B MammmHHOE 00yUeHUE 4 6 2 8 20
Hcropus MalmmHHOTO 00yYeHHUS. 2 2 — 2 6
OcCHOBHBIE OHSTHS B MAIITUHHOM 2 4 2 6 14
o0y4eHuH.
Pasznen 2. 3amayn BOCCTaHOBIIEHHUS 10 22 12 86 130
perpeccun. 3a1a4u Kiaccu QUK.
MeTpudecKre aaropuTMBI. 1 2 1 9 13
PazBenounsiii ananu3. Koppensiius. 1 2 1 8 12
MeTo 16l BOCCTAHOBJIEHUS PETPECCUMU. 1 3 2 10 16
Jlunelinas kiaccuukaimsl. 1 3 2 10 16
MHOroKJIaccoBbIE 3aJa4H. 1 2 1 9 13
Pemaromue nepesbsi. CitydaliHble Jeca. 1 2 1 10 14
MeTpuku KauecTBa perpecCcHi. 1 2 1 10 14
MeTpHuKHu KauecTBa KJIaCCH(PUKAIHU. 1 2 1 10 14
Amnamus nanneix. Feature importance, feature 2 4 2 10 18
extraction, feature selection
Paznen 3. 3agava knaccudukaimm. 2 4 2 14 22
3ajaua KiacTepusaluu 2 4 2 14 2
Paznen 4. 3agavya paHKupoBaHUsI. 1 2 1 4 8
3ajada paHXKUPOBAHMSL. 1 2 1 4 8
NTOI'O 11O KOMITOHEHTY OIIOIT 17 34 17 112 180

7. OHEHOYHBIE MATEPUAJIBL (CPEACTBA) UL TEKYIIIETO KOHTPOJLA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTAIIUU

7.1. KoOHTpOJIbHBIE BOMPOCHI
Paznen 1

Tunsl 3a1a4 MalIMHHOTO O0YYEHUSI.
IIpusHaxu.

Monenb u anroputM oOydeHusl.

CreneHn 00y4EHHOCTH MOJICIIH.

NookrwbdPE

ITocTanoBka 3aga4u MalllMHHOTO O6y‘-ICHI/I$I.

[lepeoOyueHHOCTh U HETOOOYUEHHOCTb.

OO0yuenue Ha OCHOBE MUHHUMM3ALIUU 3MITUPUYECKOTO PUCKA.




Paznen 2

8. Merpuueckuii anroput™ KiaccupuKaluu.

9. Meroa Gnmxaifiero cocena.

10. Meron kK Ommxaiimmx cocenen.

11. Metox K B3BEIICHHBIX OJIMKAHIIINX COCEIICH.
12. Orctyn oObeKTa.

13. Koppensmus.

14. Koaddumuents: koppensunn [Iupcona, Criupmena, Kennemnna.
15. IloctraHoBKa 3a/1ayu BOCCTAHOBJICHUS PETPECCHUHU.
16. Kputepuu onieHKu K03hOUIIMEHTOB YPAaBHCHUSI PETPECCHH.
17. Meto HaUMEHBIINUX KBAJPaTOB.

18. MHoromepHas JIMHEHHAs perpeccus.

19. KoadduumeHT nerepMuHaum.

20. IIpobnema MyIbTHKOJIIMHEAPHOCTH.

21. Ridge regression. Lasso.

22. TlocTaHOBKa 3a/1aul JTMHEHHOM K1acCH(pUKAIIIH.
23. OyHKIMOHAJ OMMOKY [T Kiaccu(UKaIum.
24. OueHka QyHKIMH MTOTEPb.

25. OOy4eHue kiaccudukaropa.

26. MeTpuku KadecTBa KiacCu(pUKAIIH.

27. HecbanancupoBaHHBIE BEIOOPKH.

28. One-vs-all.

29. Marpuna ommnooK.

30. Jlormyeckue mpaBuJa.

31. TloHsATHE pemaroIIero aepesa.

32. JKanmHoe MOCTpOeHHE PEMIAIOIIETO AepeBa.
33. DHTponws.

34. AnroputM noucka pa3OueHuUs.

35. HeycToW4YnBOCTh peIIAONINX 1EPEBHEB.

36. YcpeaHeHue 1epeBbEB.

37. Kommosummu anroputMoB. Majority vote u ycpeIHeHne HaOTi0ICHIH.
38. Bbycrtunr.

39. Borrunr. Ciny4aiiHsIii jec.

40. Tloucka pa3bueHus B ciaydae O3ITHHTA.

41. AnropuTM NOCTpOEHUS CIly4allHOTO Jieca.
42. T'pagveHTHBIN OyCTHHT.

43. CpenHekBaJIpaTU4Has OMIHOKA.

44. Cpennsist aOCOMIOTHAS OLIUOKA.

45. MareMaTu4eckoe 0KHUJaHue.

46. Menuana.

47. Mona.

48. OnTumanbHbIA IPOTHO3.

49. KBaHTWIH.

50. Koadduuuent nerepmuHanum.

51. Jlons mpaBHJIbHBIX OTBETOB.

52. Marpuna omunooK.

53. To4HOCTB.

54. IlonHora.

55. Cpennee apudmeTnyeckoe.

56. MuHUMYyM.

57. F-mepa.

58. OueHka NpUHAIEKHOCTH KJIaccy.



59. PR-kpuBas. AUC PR.

60. ROC-kpuBas. AUC ROC.

61. Metpuka Gini.

62. IlocraHOBKa 3a/1a4u TIOHW)KEHUS PAa3MEPHOCTH.

63. U30bITounbie npusHaku. LLlymMoBbIe pU3HAKH.

64. MeTopl MOHMKEHHS pa3MEPHOCTH.

65. BaxnocTs npusHakos (feature importance).

66. OT60p mpu3HakoB (feature selection) u u3BNeYeHUE Npu3HakoB (feature extraction).
67. OgHOMEpHBIE METO/IBI.

68. OT60p ¢ momomoisto Mojeneit (embedded methods).
69. Meros ri1aBHBIX KOMITOHEHT.

Pa3nen 3

70. IloctaHoBKa 3a7auu KJIacCTEPU3ALIUU.
71. Xéctkas u MsTKas KJIacTepU3alysl.
72. Meton K cpenHux.

73. Bp10op kKonmvecTBa KIacTepoB.

74. DBSCAN (Density-based clustering).
75. Hepapxuueckas KiacTepu3ausi.

Paznen 4

76. IlocTaHOBKa 3a/1auu paH)XHUPOBAHHMS.

77. MeTrpuku KauecTBa paHXHUpPOBaHUS.

78. Iloaxoabl B 00yuYe€HUU MOJENIN PAHKUPOBAHHUS.

7.2. TeMmbl MUCEMEHHBIX pa0OT (THUIIBI 3371a4)
KonTponpHas paboTa 1Mo MPOBEpKE TEOPSTHUSCKUX 3HAHWA — IO BCEM TEMaM, C
MCIIOJIb30BaHNEM YKa3aHHBIX BBIIIIE KOHTPOJIBHBIX BOIPOCOB.

7.3. Tembl UHAUBUAYATbHBIX 3aIaHUN

— BoccraHoBieHre TUHEMHON perpeccum.

—  One Hot Encoding.

—  CpaBHeHHE METOJIOB I'paJiMeHTHOr0 OycTruHra u3 oubnmorek Scikit-learn u Catboost.

— BoccraHoBiieHHE HEIMHEMHOW pErpeccMd C MOMOILIBIO PEIIAIINX JIEPEBBEB U
CIIy4aitHOTO Jieca;

— 3ajayva KjiacTepusaluu.

— HWroroBoe wuHIuMBHAyaldbHOE 3aJaHUE (BOCCTAHOBJIEHWE JIMHEHHOW pETrpeccuu,
oOydeHre MOJIeNel pelaroiiero Aepesa, OyCTHHT U OSTTHHT, 3a/1a4a KJIacTepU3aIlin).

7.4. OGpaszen coaepKaHus IK3aMEHAIIMOHHOTO OmieTa

dI'bOY BO «I[OHELIKHPI FOCYI[APCTBEHHBHZ YHUBEPCUTET»
Kadenpa Teopun ynpyrocTa ¥ BEIYMCTUTETHHOM MaTEMAaTHKN
nMmenun akagemuka A.C. Kocmomamuanckoro

Hanpasnenue noarorosku:  01.04.02 IlpuxinagHas MaTeMaTuka U nH(GOpPMaTHUKA
Marucrepckas nporpamma:  [lpuxiagnas marematuka u nHGOpMaTUKa

[TporpaMmMa morOTOBKHU: MarucTparypa
CemecTp: 1
VY4eOHast JTUCIUTUTHHA! «[IpuKkagHpIe MOJIEH aHATTN3a JTAHHBIX U MAITUHHOTO

00y4eHUsD
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SK3AMEHAILIMOHHBIN BUJIET Ne 1

1. Meron k Ommxaiimx cocenei.

2. Metpuku KayecTBa KjIacCu(UKaIUH.

3. Ompenenuts KO3(PPUIMEHTH ypaBHEHUS JIMHEHHON perpeccuu
nokaszaress Y ot npusHaka X.

X

1 2 3 4 5

Y

2 5 9 114119

3aBUCHUMOCTH

YTBepKIeHO Ha 3acelaHuu KadeApbl TCOPUH YNPYTOCTH W BBIYUCIUTEIHHOW MaTEMAaTUKU
nMmenu akagemuka A.C. KocMomamMuaHcKoro.
IIporokom Ne  or «_ »

3aBenyronuii kKageapoit

DK3aMeHaTop

20 ropa.

B cnyuae BeneHust yueOHOro Impoiiecca ¢ UCHOJIb30BAHUEM 3JIEKTPOHHOTO OOYy4eHMs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, colep)kaHue OujeTa MOKET OTIMYAThCS OT

IIPUBEIEHHOTO.

8. PACIHPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYHYAIOUIUECSH

OO0mast olleHKa 3HaHWM OOYYAIOIIMXCS MO AMCHUIUIMHE MpoBoAuTcs mno 100-6amnbHoi
IIKaJIe UCXOJIsl U3 MAKCUMyMa, IPUBEACHHOTO B TAOJINIIE HIKE.

ITo pe3ynbpTaTam paboThl B cemecTpe oOydaromuiics, HaOpaBmuii He MeHee 60 6amioB,
MMEeT TpaBO TOJYYUTh OIIEHKY. Te, Koro HaOpaHHble Oaulbl HE YCTpaumBalT, CHAIOT
WHAVBUAYaAIbHbBIE 33/1aHua. MakcuManbHOE KONMYEeCTBO OayuioB 3a 3k3aMmeH — /5. OneHka 3a
CEMECTp BBIUMCISETCA KaK MaKCUMalbHash W3 MOJYYEHHBIX 3a CEMECTp M Ha DdK3aMeHe U
BBICTABJISIETCS COTJIACHO IPUHATOMY MOPSIAKY.

Howmepa MaxkcuManbHOe
Bunet pabot
pazzienon KOJIMYECTBO 0aJJIOB
2 WHnuBuayanbHble 3a0aHUs 43
3 WHnuBuayanbHbIe 3a0aHUs 47
4 KonTponbHas paboTa o npoBepKe TEOPETUUECKUX 3HAHUI 10
NTOI'O 100
DK3aMeH 75
OOt UTOT 32 CEeMecTp 100

CooTBeTCTBYE 0AJUIOB OLIEHKE

KonnuectBo 6ayios O1neHKa 1o nNATHOAILIBPHOM IKAJE
ECTS
n3 100 OK3aMeH
90-100 A OTJIUYHO
80-89 B
75-79 C XOPOTHO
70-74 D OBJIETBOPUTEIBLHO
60-69 E yIOBJIETBOPHUTEIBH
35-59 FX HEYIOBJIETBOPUTEIBHO
0-34 F YA p
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9. OBECIIEYEHUME OBPA30OBATEJIBHOI'O ITPOLIECCA J1JIA JIUIL C
OI'PAHMYEHHBIMH BO3MOXHOCTAMUA 3[JOPOBbA 1 MTHBAJIN/10B

B xozxe peanuzanuu QUCHHUILTAHBI HCIIONIB3YOTCS CICTYIOIINE TOTIOTHUTEIBLHBIE METOIbI
00yYeHUs, TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M TIPOMEKYTOUYHOM aTTeCTallMM O00YyJYaroIuXxcs B
3aBUCHMOCTH OT UX UHIUBUIYAIbHBIX OCOOCHHOCTEH:

1) IUTSL CHIEMBIX U CIIA00BUIALINX

- JEKIUU 0(hOPMIISIOTCS B BUJIE JIEKTPOHHOTO JIOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO
KOMIThIOTEPA CO CHEIUATU3UPOBAHHBIM IPOIrPAMMHBIM 00CCIICUCHHEM;

- JUTSL BBITIOJTHEHUS! 33JaHUS TIPH HEOOXOAMMOCTH MPEIOCTABIISICTCS] YBEITUIHBAIOIIEE
YCTPOKMCTBO; BOBMOKHO TaKXKE MCIIOIh30BAaHNE COOCTBEHHBIX YBEIIMUMBAIOIIUX YCTPONCTB,;

- MUCbMEHHBIC 33JJaHusT ODOPMIISIOTCS YBEIUYCHHBIM IPUDTOM.

2) JUIS TITyXHUX ¥ CIa0OCIbIIIAIIIX:

- JIEKIUU 0POPMIISFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMUCbMEHHBIC 3a/IaHKS BBIMOJTHSAIOTCS HA KOMIIBIOTEPE B TUCbMEHHOU (hopme;

- 9K3aMEH TIPOBOJUTCS B THCHBbMEHHOH (OpME HAa KOMIIBIOTEPE; BO3MOXKHO
MpoBeicHUE B (hOpME TECTUPOBAHUS.

3) JUTSL JIUI] ¢ HAPYIICHUSIME OTIOPHO-JIBUTATEIILHOTO aIlapara;

- JeKUUU 0(hOpPMITAIOTCA B BUJIE JIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEPA CO CIICIUATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- MMHCbMECHHBIC 3a/IaHKS BBIMOJHSIIOTCS HAa KOMITBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOU ()OpME MM BBHITIOTHSIOTCS B TUCBMEHHOU
dbopmMe Ha KOMIIBIOTEpE.

[Tpu HEOOXOIMMOCTH MIPETyCMATPUBACTCS YBEITUICHUE BPEMECHH ISl IOATOTOBKH OTBETA.

[Ipouenypa mpoBeAeHHUS  MPOMEXKYTOUYHOM  arTecTal s OOydYarommxcs
YCTaHABIIMBACTCS C YYETOM WX WHAUBUAYAIBHBIX ICHXO(PHU3NICCKUX OCOOCHHOCTEH.
[TpoMexxyTouHast aTTeCTalus MOXKET MTPOBOAUTHCS B HECKOJIBKO JTAIOB.

[IpoBenenue mporeaypsl OLICHUBAHUS PE3YyJIbTATOB OOYy4YeHHUs JIOMyCKaeTcs C
MCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHIA.

ObecnieunBaeTcst 1OCTyl K UHPOPMAIMOHHBIM U Onbnuorpaduyeckum pecypcam B CETH
WuTepHer s Kaxkaoro oOywaromierocss B ¢opMax, aJanTUPOBAHHBIX K OTPaHUYEHHUSM HX
3JI0POBbS U BOCTIPUSATHS HHPOPMAITUH:

1) JUTSL CIIEIBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM;

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHX M C1a00CIBIIIAIINX

— B IIEUaTHOH opme;

- B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

3) JUTS 00YYArOIIUXCS C HAPYIIEHUSIMU OMOPHO-/IBUTATENILHOTO ammapaTa:

— B IeUaTHOM dopme;

B (hopMe AIMEKTPOHHOTO JOKYMEHTA.
10 MATEPUAJIbBHO-TEXHUYECKOE OBECITEHEHME YUEBHOI'O ITPOLIECCA

VYuebnble 3aHsTHA IpoBoAATCA B ['maBHOM Kopryce {onI'Y (r. Honenk, mp. ['ypoBa, 6), B
VYueOHo-npakTHUecKoM BerarcauTesibHoM tieHTpe JJoul'Y (r. lonerk, p. ['yposa, 6, koprmyc 12).

Jns mpoBefeHUs JIeKUUM TpeOyeTcs ayauTopusi, 0OOpyIOBaHHAas MEJNOBOW WU
MapKepHOW JOCKOW / CEHCOPHBIM SKpPaHOM / MyJbTUMEIMHHBIA TPOEKTOP C IKPaHOM U
HOYTOYKOM, KOMIUJIEKT yueOHOI MeOenu JUIst CTYJCHTOB, pabouee MEeCTO IpernoiaBaTess.

Jis IpoBeAeHUS TPAKTUYECKUX 3aHATUH TpeOyeTcs ay AUTOpHsi, 000pyJOBaHHAsI METOBOM
WM MapKepHOW JOCKOH / CEHCOPHBIM SKpaHOM / MyIbTHMEIUHHBIA MPOCKTOP C DKPAHOM U
HOYTOYK, KOMILJIEKT Y4eOHON MeOeH JIJIsl CTYIEHTOB, pabodee MECTO MPENo1aBaTelis.
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Jns mpoBeneHust 1a00OpaTOPHBIX 3aHATHH TpeOyeTrcst aynuTopus, 000pyIoBaHHAs
MapKepHOW JOCKOH WIIM CEHCOPHBIM 3KPaHOM / MyJbTUMEAUIHBIA MPOCKTOP C DKPAHOM H
HOYTOYK, IEepPCOHAIbHBIE KOMIIBIOTEPHI, KOMILICKT y4eOHOW MeOenu s CTYIeHTOB, pabouee
MECTO ITperoaBarelis, BbIXoa B VIHTepHeT — mpoBOAHON WK ¢ uctojib3oBanrneM Wi-Fi.

Jlis caMOCTOSITETIbHOM pabOThl MCIONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPCHI
Hay4noli OMOMMOTEKM YHHMBEPCHTETa W JIPYTUX 3JICKTPOHHBIX OWMONMMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-MeTouuecKoe oOecreueHne, MPeACTaBICHHOEe B ayAMTOpUsX [JaBHOrO Kopiyca
(ayn. 511, 605, 610).

OOyuaronmecss HWMEIOT BO3MOXHOCTh — HCIIONB30BaTh  y4eOHBIE MaTepHaibl IO
JTUCLMIUIMHE, pa3MelleHHble Ha miuardgopme Moodle IleHTpa aucTaHIMOHHOIO 00pa3oBaHMs
OI'bOY BO «/lonl'Y». IIpu u3yyeHUn AUCUMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHE U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH.

C  wWcronmp30BaHMEM — pecypcoB  IUIATGOPMBI  JTUCTAHIMOHHOTO  OOpa3OBaHHUS
OCYILECTBIIICTCSI TEKYIIMH KOHTPOJb 3HAHUH OOYyYaroLIMXCsi HAa OCHOBE TECTUPOBAHUS U
IPOBEPKH PE3YIBTATOB CAMOCTOSATEIBHON PabOTHI.

11. PEKOMEHAYEMAS JINMTEPATYPA

11.1. OcHoBHas TuTEepaTypa

1. bpanar 3. AHanu3 HaHHBIX : CTaT. U BBIYMCI. METOJbI JUIsi HAay4d. paOOTHHUKOB U
unxenepos / 3. bpauar. — M.: Mup : ACT, 2003. — 686 c.

2. IHapnen b. Kpynnomacmrabuoe mammuaHoe o0yuenue BMecte ¢ Python / B.11lapaeH,
JI. Maccapon, A. bockertu. — M.: JIMK Ilpecc, 2017. — 358 c.

11.2. JlononHuTenbHas IUTEpPATypa

3. bonmapenko H.C. AHanu3 JaHHBIX B HAyYHBIX HCCIEAOBAaHHUAX : y4e0.-METOII.
nocob6ue / H.C. bonmapenko. — lonenxk: JouHY, 2018. — 173 c.

4. KpyrukoB B.H. Anamu3 nanHeix : yue0. mocobue / B.H. Kpytukos,
B.B. Memeukun. — Kemeposo: KI'Y, 2014. — 137 c.

12. THO®OPMAILIMOHHBIE PECYPCBHI

1. HamumonanbHas anektponHas Oubnmoreka (HOB): denepanvhas rocymapcTBeHHas
uHdopmanmonHas cuctemMa /| MunuctepctBo Kynbrypsl P®; Poccuiickas rocymapcTBeHHast
oubnmmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mara oopamenus: 01.09.2023). —
Pexxum noctymna: cBoboaHbIN, moanucka. HeobxonmMa ycTaHOBKa IPOTPAMMHOTO OOECTICUEHUSI.
— TeKCT: 3IEeKTPOHHBIN.

2. eLIBRARY.RU: nayunas snexkrpoHHas 6ubimoreka: caifiT. — Mocksa, 2000- . — URL:
https://elibrary.ru (mata o6pamenus: 01.09.2023). — Pexum goctyma: JUis aBTOPU30B.
MoJb30BaTeNen. —TeKCT: IIEKTPOHHBIN.

3. Hayumas onekrponnas OwuOnmoreka «KubepJlennHka»: cait / Acconuanus
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryma:
CBOOOTHBIN. — TEKCT: SNEKTPOHHBIMN.

4. DnexTpoHHO-OMOMMoTeuHas cuctema «Jlanby: [caiir]. — URL: https://e.lanbook.com
(mara obpamenus: 01.09.2023). — Pexxum goctyna: AJis aBTOPU30B. TMOJIb30BaTenei. — TekcT:
JJIEKTPOHHBIN.

5. OBC IOpaiir: snexrporHas OubiaroreuHas cucrema: cait. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara o6pamenus: 01.09.2023). — Pexum mocTyna: i aBTOPU30B.
nojb3oBaTesen. — TeKCT: 2JIeKTPOHHBI.

6. DOnexrponHOo-OnOMMoTeyHast cuctema Joul'Y: caiitr / ®I'BOY BO «/lorl'Y». —
Honernk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: 2JIEKTPOHHBIH.


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
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7. DnextpoHHbIi katanor Hayunoit oubnuorexu Honl'V: pasnen caiita / Hb Joul'Y. —
Tekcr: snekrpounsii // DBC Joul'V: caiit. — URL: http://library.donnu.ru/catalog/ (mara
obpamenust: 01.09.2023). — Pexxum qoctyna: mouck CBOOOIHBIHN, AIEKTPOHHBIE IOKYMEHTHI — JIJIsI
nonp3oBatenei JJoal'y.

8. DOmnexrponnsiii apxuB Jlonl'Y: pa3uen caiita / Hb JIonl'Y. — Tekct: anekTpoHHsbIit //
OBC Moul'VY: caiit. — URL: http://repo.donnu.ru/ (mata o6pamenus: 01.09.2023). — Pexum
JOCTyTIa: CBOOOTHBIH.

13. ITPOI'PAMMHOE OBECIIEYHEHUE

1. Windows 7 PRO (kopnioparusHas smnen3us JJorl'Y Ne 46484614)

2.  Microsoft Office (koprioparuBHas nuuen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (nuuensus nporpammsl Dream Spark i Beiciinx yaeGHBIX
3aBEJICHUN)

4. Python 3.12.2 (unensus PSF m1st cBOOOAHOrO MIPOrpaMMHOTO 00€CIICUeHHS)

5. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xXPDF (iimnensun GPL, Apache,
BSD n1s1 cB0G01HOTO MPOrpaMMHOTO 00ECIICUEeHHUS ).


http://library.donnu.ru/catalog/
http://repo.donnu.ru/

