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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouast nporpamMma auciuIuinHbel "MeTo bl MaITMHHOTO 00y4eHHs" 110 HalpaBJIEHHIO IIOATOTOBKH
(cnermansHocth) 02.03.02 "dynnamenranbHas nHGopmMaTHKa 1 HHGOPMAIIMOHHBIE TEXHOIOTHN " HalIPaBICHHOCTH crp. 3
(mpoduno) IIpukiagHoe nporpaMMUpOBaHue U cUcTeMbl nckyccTBeHHOro unTeiekta ®I'BOY BO «Yen 'V

1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'H) KypcCa — IIO3BHAKOMHUTD CTYACHTOB C HanboJjee NOomyJIApHBIMHA METOAaMU

" 1IoAX0JaMH K pa60Te C TaHHBIMH. 3a7a9u KypcCa: U3y4uTb OCHOBHBIC MCTOAbI 1

MOJCIN JIA pa60TBI C JaHHBIMH; U3YYUTHb OCHOBBI HCﬁpOHHLIX CCTeﬁ; Hay4YHTbCsA

o0OpabaThIBaTh JaHHbIE, BBIOMPATh U aHAJIM3UPOBATH IIapaMeTPhl KauecTBa s

KOHerTHOﬁ 3aJ1avu, MPOBEPATH U OLIECHUBATH MOJICIIN.

Pe3yIII)TaTI)I N3YUYCHUS OTUCHUTUINHBI HAIIPABJICHBI HA JOCTMKCHUE CIICAYIOMINX NHAUKATOPOB!:

ITK-1.1. O6namaet 3HAHUSIMHA O METOJOJIOTHH M dTalaX BIMOJHEHUS HAYIHO-MCCIICIOBATEIHCKON padOThI, 0 METOIAX
peleHns HaydHbIX 337a4, O METOUKE ITOATOTOBKH OTYETA, B TOM YHCIIE BBITYCKHON KBATM(PUKAIIMOHHON paboTHI. 1

I1K-1.2. lemoHCTpHpYeT yMEHUS 00padaThIBaTh M aHATM3MPOBATh HAYIHO-TEXHUIECKYIO HH(POPMAIIHIO H PE3yNIbTATHI
UCCIIEI0OBAHUH, BBINOJIHATH [10J HAYYHBIM PYKOBOACTBOM Hay4HO-UCCIEAOBATEIbCKYIO HIIU OIBITHO-KOHCTPYKTOPCKYIO
pa3paboTKy B KOHKPETHOH 001acTH Mpo(ecCHOHANbHON AeSTeNbHOCTH. 1

[IK-1.3. ImeeT mpakTU4YeCKUi OMBIT (HABBIKM) HAYYHOH apryMEHTAlUU NP aHaIn3e 00beKTa HAydHOH U
npo¢ecCnoHaIbHOMN e TENBHOCTH, TOJTOTOBKH HAYJHBIX 0030pOB, MyOIIMKaIii, pedepaToB U Oubanorpaduii mo TeMaTike
MIPOBOANMBIX HCCIIEJOBAHHH.

ITK-4.1 [IpoBoauT aHaMU3 TpeOOBAHUI U OIpeAeIsIeT HEOOXOIUMBIE KIIACCHI 3aJa4 MAIIMHHOTO O0YYCHHS.

[1K-4.2 Onpenenser METPUKU OLEHKH PE3YJAbTaTOB MOJEIUPOBAHUS U KPUTEPUH KauecTBa IIOCTPOCHHBIX MOJIEINEH.

I1K-4.3 [IpuHuMaeT yqacTue B OLIEHKE, BEIOOPE U MPU HEOOXOIUMOCTH pa3paboTKe METOJ0B MAIIMHHOTO OOYUECHUS.

ITK-5.1. IIpuMeHsieT OCHOBHBIE alTOPUTMUYECKHE U IIPOTPaMMHBIE PEIIeHHUs B 00J1acTH HHPOPMAITHOHHO —
KOMMYHHKAI[OHHBIX TEXHOJIOTHI M CUCTEMaX UCKYCCTBEHHOTO MHTENJIEKTa, a TAKXKEe YIaCcTBYeT B HX pa3paboOTKe.

2. MECTO JUCIIUIIJINHBI B CTPYKTYPE OIIOII

IMux (pasmen) OITOIT: b1.B.1.04

2.1 TpeOoBaHus K NPeABAPUTEILHOI IIOAT0TOBKe 00y4Yar0Ierocs:

HpI/I HU3yUCHUHA JTOH JUCHUIIIIMHBI O6y‘IaIOIlII/IMC$[ l'IOHaZ[O65[TC$[ 3HaHUA CJICAYIOIUX JUCHUIIIINH:

MartemaTuyecKui aHaIu3

TexcroBas 1 3BykoBas HH(pOpMAIL: 00paboTKa M aHAIIHI3

AJNTOPUTMBI U CTPYKTYpPBI JaHHBIX

2.2 JIncuMnJIMHbI M MPAKTHKH, VIS KOTOPbIX OCBOEHHE JAHHON AUCUMIIJIMHBI (MOAY./I51) He00X0AUMO KaK
npeauIecTByIOLIEee:

I[I/ICHI/IHJII/IHa JIOTHYCCKH CBsA3aHa C JUCHUILIMHAMUA

HO)IFOTOBK& K Ipoucaype 3alllUThI U 3alllUTa BLIHYCKHOﬁ KBaHI/I(bHKaHI/IOHHOﬁ pa60TLI

OCHOBEI CHCTEM HCKYCCTBEHHOI'O MHTECJIJICKTA

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMTTINHBI
(MOJYJIS)

IIK-1: CnnocodHOCTH MPOBOAUTH MO HAYYHBIM PYKOBOICTBOM JIOKAJIbHbIE HAYYHO-HCCJIE0BATEIHCKHE U ONBITHO-
KOHCTPYKTOPCKHUeE Pa3padoTKU HA OCHOBE CYLIECTBYIOIHMX METOJ0B B KOHKPETHOI 00/1acTH IPo(hecCHOHATBHOM
JAesiTeJIbHOCTH

3HaTh:

MCTOOOJIOTHH UM 3TaIlbl BBIIIOJITHCHUSA Hay‘IHO-HCCJ’IeHOBaTeHLCKOﬁ pa6OTI)I;

Ymers:

O6pa6aTBIBaTL 1 aHAJIU3UPOBATh HAYYHO-TEXHUYCCKYIO I/IH(i)OpMaI_[I/IIO 1 pE3YIIbTAThI HCCHGHOBaHHﬁ;

Baanern:

HAYIHOM apryMEHTAIlNH TP aHaJII3e 00beKTa HaydHO! 1 Po(ecCHOHATBHON AeATeIbHOCTH.
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IIK-4: Cnocoden pazpadaTbiBaTh U NPUMEHSATh METO/Ibl MAIIMHHOI0 00y4eHUs JJIsl pellleHus 3a1a4

3HaTh:

HE00XOAUMBIE KJIACCHI 3a/1a4 MAIIMHHOTO O0Y4EeHHSI.

Ymers:

OIIpENENIATh METPUKU OLIEHKHU PE3YIbTATOB MOACIMPOBAHUS U KPUTEPUU KAa4€CTBA IIOCTPOCHHBIX MOJENEH.

Baanern:

HaBbIKaMH1 ONIPEACICHNUA METPUKU OLICHKU PE3YIBTATOB MOACITITUPOBAHUA U KPUTECPUHU KAYECTBA MMOCTPOCHHBIX MOIIeJIeﬁ.

IK-5: Cnnocoden NPUMEHATH OCHOBHbIC AJITOPUTMUYECKHUE U IPOrpaMMHBbI€ PELLICHUA B odsacT l/IH(l)OpMaIIl/IOHHO
KOMMYHUKAIIHOHHBIX TEeXHOJIOTHI U cucTeMax HCKYCCTBEHHOI'0 HHTE/IVIEKTA, 4 TAKIKE Yy1aCTBOBATh B UX paspaﬁoTKe

3HaTh:

TMMOCTAaHOBKY HpO6HeM MaATeMaTUYCCKOIO 1N I/IHq)OpMaIII/IOHHOFO MOJCINPOBAHUSA CIIOKHBIX CUCTEM.

YMmers:

paboTaTh Ha COBPEMEHHOH BEIYHCIUTEIFHON TEXHHUKE.

Baanern:

MCTOZAaMH IIOCTAHOBKH 3aJ1a4 U 06p360TKI/I PE3YIBTATOB KOMITBIOTEPHOTO MOJACINPOBAHU S

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHDbI oﬁyqamumﬁcn JOJIKCH

3.1 |3nath:
3.1.1 |- MeTOXBI U CPENCTBA MMOUCKA HH(POPMAIIUH, OTIPEIEICHHU KPUTEPHUEB CHCTEMHOTO aHAJII3a OCTABICHHBIX
3ajad;
3.1.2 | - METOAOOTUH U ATAITBI BHIIIOJHEHNSI HAYYHO-HCCIIEA0BATENBCKON paOOTHI.
3.13
3.2 | Ymern:
3.2.1 | - ncrionp30BaTh KPUTHUECKUH aHATH3, CHCTEMATH3aLHUIO H 00001eHre HH)OPMALIHH IS PEIICHHS
MIOCTABJICHHBIX 3a/1a4;
3.2.2 | - oOpabaTsIBaTh M aHATM3UPOBATh HAYIHO-TEXHUUECKYIO HH(DOPMALIHIO M PE3yIIBTATHl HCCIEJOBAaHUI.
3.3 | Bragern:
3.3.1| - B1ageTh HaBBIKAMHM CHCTEMHOTO aHa/Iu3a U Moucka nHdopmarmy;
3.3.2 | - Hay4HOH apryMEHTAINH P aHaJI3e 00BEKTa HAYIHOU U MPO(eCCHOHATBHOI NeATeIbHOCTH.
4. OFBEM JJUCIIUIIVIMHBI (MO Y JIS)
O6Lwasa TpyaoemMKocTb 33ET
YacoB 110 yueOHOMY IUIaHY : 108 Bunbl KOHTpoONIsT B ceMecTpax:
B TOM 4HCJIE
AyIUTOPHBIC 3aHATH : 50 3aueThl 4
camocTosTenpHas pabora : 52,9

KOHTaKTHas pabora: 55,1

HKP: 5,1
5. CTPYKTYPA U COAEP)KAHUE JUCLMITIJINHBI (MOAYJIs)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUA 3aHATHS/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kvpc
Paznen 1. O0padoTka JaHHBIX.

1.1 Tuns! aHEBIX. MeToabl 00pabOTKH JaHHBIX Pa3IMIHOTO THIIA. 4 2 JI1.1J11.2 J11.3
OcHoBHbIE OHONMMOTEKH ATt 00PaOOTKH U BU3yaTH3alUuH JaHHBIX. /JIex/ JI1.4 J11.5J12.1

32
1.2 ITouck 1 00paboTKa TaHHBIX COTTIACHO MHAMBHIYAIbHOTO 3amanus. /Cp/ 4 19 JI1.1 J11.2 J11.3
JI1.4 J11.5J12.1

€)!
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Paznen 2. MeTtoas! kiaaccupukanmuu.

2.1 Ob6ydenne ¢ yaureneM. Metox k-6mmxaiimux coceneit (K-Nearest 4 4 JI1.1J11.2J11.3
Neighbors); JI1.4 J11.5J12.1
Mertoa onopHbIX BekTopoB (Support Vector Machines); 22
Knaccudukarop nepesa pemennii (Decision Tree Classifier) / /JIex/

2.2 Cryqaiinsrii tec (Random Forests); 4 6 JI1.1J11.2J11.3
HawusHrlit 6aitecoBckuii meron (Naive Bayes); JI1.4 JI1.5J12.1
Jluneiinpiit muckpuMuHaHTHBIN aHanu3 (Linear Discriminant Analysis); 22
Jloructrueckas perpeccust (Logistic Regression); /JIex/

23 Mertpudaeckne MeTobI Kinaccudukanum. /J1ad/ 4 4 J1.1J11.2J11.3

JI1.4 JI1.5J12.1

2.4 Jlornyeckue metoas! Knaccuduxanuu. /J1ab/ 4 4 JIT.1 JI1.2 JI1.3

JI1.4 JI1.5J12.1

2.5 BBITIOTHATE KJIACCH(DUKAIIUIO IBYMST METOIaMH ISl HA0Opa JaHHBIX 4 22 JI1.1 JI11.2 J11.3

MHIUBHIyaIbHOTO 3a1anus. /Cp/ JI1.4 JI1.5J12.1
€)!
Pa3nen 3. MeToasbl KaacTepu3anuu.

3.1 Obyuenue 6e3 yautensa. K-means 4 4 J1.1J11.2J11.3
Affinity Propagation JI1.4 J11.5J12.1
CriexrpanbHas KilacTepu3aus 21

/JTex/

32 ArnomepaTuBHas KilacTepu3alus 4 4 JIT.1 J11.2 J11.3

Mertpuky KadecTBa Kiacrepusannu /JIex/ JI1.4 J11.5J12.1
22

33 Mopuens knacrepuszanuu MeroioM K-cpennux. MccnenoBanue pa3innuHbIX 4 4 JIT.1JI1.2 JI1.3
MeTpuK. /J1ab/ JI1.4 J11.5J12.1

34 [IpoBepka uHIMBUAYaNEHOTO 3aanus. /J1ab/ 4 4 JI1.1JI1.2 JI1.3

JI1.4 JI1.5J12.1

35 IToaroToBka OTYETA M MPE3CHTALIMHU 110 HHIUBHIyaIbHOMY 3aaanuto. /Cp/ 4 11,9 JIL.1J11.2 J11.3

JI1.4 J11.5J12.1
€)!
Pa3nen 4. Unasi KoHTaKkTHas padora.
4.1 Koncynbranum, Texymuit KoHTpois. /MKP/ 4 5,1 JI1.1JI1.2 JI1.3
JI1.4 JI1.5J12.1
Pazges 5. bazoBble aropuTMbl HCKYCCTBEHHBIX HEHPOHHBIX ceTel
5.1 [TonHOCBs3HAs HEHPOHHAs CETh MPSIMOTO pacrpocTpaHeHus. [Ipodiemsr ¢ 4 4 JIL.1JI1.2 JI1.4
00yJeHreM U METOJIBI X HCIpaBieHus. /JIex/ JI1.5712.1
2122
5.2 Heiiponnsie cetu i pacnio3HoBaHus udp. /Jlex/ 4 4 JIT.1 J11.2 J11.4
JI1.5712.1
21022
53 Bpemennble psaabl. 3anaun npenckazanus. /Jlex/ 4 4 JIT.1JI1.2 JI1.4
JI1.5712.1
21022
5.4 [IpumeHeHne MeTOAa BPEMEHHBIX PSIIOB B MEIUIIMHE U SKOHOMUKE. /JIek/ 4 2 JI1.1 J11.2 J11.4
JI1.5J12.1
2122

6. POHJI OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

Bupl OLIEHOUYHBIX CPENCTB ISl TEKYIIErO KOHTPOJIS:
- KOMIUICKTHI 3aIaHHH J1Ta00opaTOpHBIX padorT.

- HHJIMBH/TYaJIbHOE 3aJIaHHeE.

- TEOPETUIECKUE BOMPOCHI K OK3aMEHY.

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUS1 U UHBIE MAaTEPHUAJIbI 1/ TEKy[lIeﬁ aTTeCTalum
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ITpumep 1a6OpaTOpPHOTO 3aqaHUS

VuebHast 3a1aua

Heo06xoanmMo opraHn30BaTh MOATOTOBKY JaHHBIX IS TOCTPOEHHS MOAENH (IOIMYCTHM MOJIENH Kiaccudukanni). B kagectse
JTAHHBIX BBIOpaH HAOOpP AaHHBIX 00 upucax Purmepa.

Jlanublii Ha0Op AaHHBIX NPEAHA3HAYECH JUIS TOCTPOCHUs Mojeny kiaccudukanuu. JJanasie o 150 sx3emmisapax upuca (puc.
1.1), mo 50 sx3eMmuIsipoB n3 Tpéx BumoB — puc mernaucTsii (Iris setosa), Upuc Buprunackuii (Iris virginica) n Mpuc
pasaonBeTHsIH (Iris versicolor). s Kax0ro SK3eMIDIIpa U3MEPSIINCH YETHIPE XapaKTePUCTUKH (B CAHTUMETpax):

1) nnmuHa HapYXHOM A0IM OKoJoLBeTHHKA (sepal length);

2) MMpHHA HAPYKHOU JIOJIM OKOJIOIBeTHHKA (sepal width);

3) nnuHA BHYTpeHHEH noau okononBeTHHKA (petal length);

4) mupuHa BHYTpEHHEH T0IH OKoJoIBeTHHKA (petal width).

Ha ocHoBaHuu 3TOr0 HabOpa JaHHBIX TPeOyeTcst MOCTPOUTH MPABHIIO KiIacCH(UKALNH, OTIPEACIISIONIEe BUJI PACTEHHUS 110
JTAHHBIM M3MEpEeHU. DTO 3a]a9a MHOTOKJIACCOBOH KiIacCH(UKANNH, TaK KaK MIMEETCsI TPH KJlacca — TPH BHJA MpHca.
ITpoBecTr ananu3 JaHHBIX KJIACCH(HUKALMH 10 TPpahUUIeCcKOMY MPeCTaBICHHUIO.

ITprMep MHAMBUIYaIBHOTO 3aJaHHS.

1. TTonGepute HaOOP MaHHBIX HA pecypce https://www.kaggle.com/ u cormacyiitre cBoit BEIOOp ¢ mpemnonaBaTeneM. CTyaeHT
MOJKET MPEUIOKUTh CHHTE3UPOBAHHBIN HAOOP JaHHBIX.

2. IIpoBenute nepBUYHbIN aHanu3 AaHHBIX. Oco000€ BHUMaHHUE CIIEAYET yASIUTh IpaddecKOMy MPEICTaBICHHIO
pacpeneneHui NpU3HAKOB, BU3YaIH3aIliH B3aHMOCBS3eH, ITO3BOJIAIONIIE CyIuTh 0 Habope naHHbBIX. [TocTpoenne rpadukos
JKENATEJIbHO MPOU3BECTH [0 HECKOJIBKUM npoekuusM. [Ipu aHann3e JaHHBIX HCIOJIb30BAaTh KaK MOXKHO Ooiiee
pa3HOOOpa3HbIE THITHI IPA(UKOB.

6.3. TunoBbIe KOHTPOJIbHBIEC BOIIPOCHI M 3aJaHUsA MJIA IIpOMemyTO‘-IHOﬁ aTrecTalnumn

KoHTposbHbIE BOIIPOCH! B IPHIIOKEHHOM (aiiie

6.4. Kpurepun oueHuBaHus

Cxema oJBEJCHHUSI UTOTOB IIPOMEKYTOUYHOI! aTTecTanuu B hopMe 3auera B 4 cemecTpe.

Banel, noydeHHbIe 32 OTJCTBHBIE 3aJaHUs 9K3aMeHa (TeCTHPOBAaHUE, TEOPETHUECKUH BOIIPOC, MPAKTHYECKOE 3a1aHHE)

CYMMUPYIOTCSI.
Bunbl 3aganumii bannsl
Tect 0-20

Teopernueckuii BOoIpoc 0-40
[IpakTryeckoe 3aganue 0-40

Bceero: 0-100

0-49 GaIoB — HE3aUTEHO,
50-100 6anIoB - 3a4TEHO.

[Tpu noaBeIeHNK UTOTOB MIPOMEKYTOTHOH aTTECTAIIMN YIUTHIBAIOTCS PE3YAbTATHI TEKYIIEH aTTeCTAIlNH.
Bunbr 3aganuii Bannbr

JlabopaTopHbrit paktukym (1-18) 0-50

WnnuBuayansHOE 3aaHue 0-50

0-49 6ann0B - HEYAOBIETBOPUTENBHO (2);
50-69 6amIoB - yIOBIETBOPHUTENHHO (3);
70-89 GamioB - xopomio (4);

90-100 6amnoB - oTiIM4HO (5).

IMoydeHHbIe 32 TEKYIIYIO ATTECTAIHIO OAJUTBI MOTYT JINOO MTOBBICHTD, JIMOO TIOHU3UTH OTMETKY 3a SK3aMEH 3a CUeT
BBIYHCIICHUS CPEAHETO Oaia 3a 5K3aMeH U TEKYIIyI0 aTTeCTALHIO.

0-49 6annoB - HEYAOBIETBOPUTENBHO (2);

50-69 6amIoB - yIOBIETBOPHUTENIBHO (3);

70-89 6amioB - xopotio (4);

90-100 6amnoB - oTiIM4HO (5).

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO 1Y JIS)

7.1. PexomeHnayemas TuTepaTypa

7.1.1. OcHoBHad JIMTepaTypa
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Pa6oyvas nporpamma auciIUIMHBL "MeTo bl MAITMHHOTO O0YYCHUS" 110 HAMIPABICHHIO MTOATOTOBKU

(cnermansHocth) 02.03.02 "dynnamenranbHas nHGopmMaTHKa 1 HHGOPMAIIMOHHBIE TEXHOIOTHN " HalIPaBICHHOCTH crp. 7
(mpoduno) IIpukiagHoe nporpaMMUpOBaHue U cUcTeMbl nckyccTBeHHOro unTeiekta ®I'BOY BO «Yen 'V
ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | Boxmunnes A. B., MammuHoe o0ydenne. HefipoHHBIE CeTH: MPAKTHKYM YensaOuHCK : 9BC
Bboros . C., (https://library.csu.ru/rbooks2/view2? W3narenscTBO
[unenos A. B., code=local/007890/007890) YesstOuHCKOro
[Terpuuenxo 1O. B. TOCYIapCTBEHHOT
0 YHHBEPCHTETA,
2022
JI1.2 |unenos A. B., MaiuHHOe 00ydeHHe U MHTENJICKTYalbHbIA aHaTN3 TaHHbBIX: YemnstOuHCK : 9BC
Boxmunnes A. B., MPaKTUKYM WznarenscTBO
Botos /1. C., (https://library.csu.ru/rbooks2/view2? UYemnstbuHCcKOTO
[erpuuenxo 0. B. | code=local/007889/007889) rOCYJapCTBEHHOT
0 YHUBEPCHUTETA,
2022
JI1.3 | TuroB A. H., Python. O6paboTka naHHBIX: yIeOHO-METOIIMUECKOE TOCOOHe Kazans : 9BC
Tasuesa P. ©. (https://biblioclub.ru/index.php?page=book&id=702252) Kasanckuit
HaIMOHAaJIBLHBIN
HCCIIEIOBATEIIBCK
uit
TEXHOJIOTHYECKH
1 YHUBEPCUTET
(KHUTY), 2022
JI1.4 | byreipekuii E. 10, MammaHoe o0ydeHne: yaeOHIK Mocksa : Jlupekrt OBC
Hexanockuii B. B., | (https://biblioclub.ru/index.php?page=book&id=701807) -Menua, 2023
XKykosa H. A,
Baiimypatos U. P.,
Kynukos U. A.
JI1.5 | Makkuuau V. Python u ananu3 nanHseix. [lepBuunas 06paboTKa JaHHBIX C Mocksa : JMK 9bC
npuMeHenueM pandas, NumPy u Jupiter IIpecc, 2023
(https://e.lanbook.com/book/348086)
7.1.2. JlonoiHUTeIbHAA JIUTEPATYpPa
ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI2.1 | Mapdu K. IT. BepostHOCTHOE MammHHOE 00ydeHne. Brenenue Mocksa : JIMK 9BC
(https://e.lanbook.com/book/314891) Ipecc, 2022
7.2. Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANMOHHOI ceTn "UHTepHeT"
91 |Kaggle — mmardopma s copeHoBanu 1o Data Science ot Google. CBoboausIif goctym. https://www.kaggle.com/

https://www.kaggle.com/

92

Benenue B MamuHHoe oOydenue. Suaekc mikoia. Jlekrop Boponuos K.B. CBoGoiHbIH qoCTYyI.
https://www.youtube.com/playlist?list=PLJOzdkh8T5krxc4HsHbB8g8f0hu7973fK
https://www.youtube.com/playlist?1ist=PLJOzdkh8T5krxc4HsHbB8g8f0hu7973fK

7.3 Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyeHne

LMS Moodle

Python

PostgreSQL

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CHCTEMbI

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIIMITJINHBI (MOJY JIA)

I[J'IH peaiu3aliii JUCHUIIIIMHBI UCITOJIB3YIOTCs y‘{€6HLI€ AYAUTOPHHU IJId IPOBCACHUSA 3aHATUI JICKIIMOHHOI'O THIIA,
na60paT0pHHx SaHHTHﬁ, TPYHNIOBBIX U HHAWBUAYAJIbHBIX KOHCYJ’IBTaHPIiI, TCKYIICTO KOHTPOJIA U l'[pOMe)KyTO‘IHOﬁ
aTTCCTAalluH, a TAKXKC IMIOMCIICHUA I CaMOCTOSITCITLHOM pa6OTI)I.

Y4eOHbIC ayTUTOPUH YKOMIUICKTOBAHBI CIICIINAIN3NPOBAHHON MeOETBIO.

Jlis IpoBenieHus 3aHATHI JICKIMOHHOTO THITA HCIIOJIB3YeTCs IEPEHOCHOE U / MITH CTallMOHAPHOE MYJIbTUMEIHIHOE
obopynoBaHue (3KpaH, HOYTOYK HIIN JECKTOI, IPOEKTOP).

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouast nporpamMma auciuIuinHbel "MeTo bl MaITMHHOTO 00y4eHHs" 110 HalpaBJIEHHIO IIOATOTOBKH
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Jlis obecriedeHns TeMaTHYECKOH MILTIOCTPAIUHY 3aHATHH JIEKIIMOHHOTO THITa B 00pa30BaTEIEHOM ITPOIIECCE UCTIONB3YIOTCS
uudpoBbIe 00pa30BaTENbHBIEC PECYPChl (MYIbTHMEAUHHBIE IPE3CHTAIIMN TI0 BCEM TEMaM MPOTPaMMEI).

Jlis mpoBenieHns 1ab0paTOPHBIX paboT B CaMOCTOSATEIBHON pabOTHI UCIIONIB3YeTCsl KOMIIBIOTEPHBIH Ki1acc, 00beANHEHHBIX B
JIOKaJIbHYIO KOMIIBIOTEPHYIO CETh C BBIXOAOM B MIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIOHHO-00pa30BaTEIbHYIO
cpelly yHUBEPCHUTETA, C YCTAHOBJIEHHBIM IPOrPaMMHBIM 00€CIIEYEHHEM.

HpH N3YyUCHUU JUCHUIUIMHBI UCIIOJIB3YCTCA NPOTPaMMHOC 06€CH€‘{€HI/I€, YKa3aHHOC B II. 7.3.1.

9. METOAUWYECKHUE YKA3AHUS 1JISd OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIST)

Y4eOHBII Kypc CTPOUTCS TAKUM 00pa3oM, 9TOOBI CIOCOOCTBOBATH CO3MAHUIO Y 00YHAOIMIETOCs MOHATHIHO—TEOPETHIECKOM
6a3bl, pa3BUTHIO YMEHHMSI TPAKTHYECKOTO PELICHU 33/1a4, yMEHHUs paboTaTh CO CIIPaBOYHOMN JIMTEPATYPOH.

Jlnst yenemHoro yCBOSHUsI MaTepuaa CTyIeHTY HE0O0X0IMMO HOJTydHTh JOCTATOYHOE KOJIMYECTBO OAJIIOB O CIIEYIOMINM
dhopmam oOydeHusI:

1. JlexmonHas gopma, KOTOpas MPEANOIaraeT MOCEICHNE JIEKIIUH.

2. IpakTuueckast popma 3aHATUH MPEAIoNaraeT BHIIOJIHEHHE Ja00PaTOPHBIX paboT, UCIIOIB30BAHHUE CIIPABOYHOM
JIUTEPATYPHL.

3. CamocrosTensHas popma pabOTHI MPEATIOTATAaET U3ydEHHE TEOPETHIECKUX BOIPOCOB, BBINOIHEHUE

MPaKTUIECKUX 3aJaHui. [{71s uX BBIMOTHEHUS 00ydJaromeMycsi HeOOX0AUMO HUCIOIb30BaHUE U U3YUEHUE TUTEPATYPHI IO
3aJaHHOH TEME.

B kamom cemecTpe CTYIICHTHI BBIOIHSIOT IIHKIT JJAOOPATOPHBIX paboT, KOTOPBIE CITYKAaT OCHOBOH IS CIa4H 3a4eTa HITH
JIOIyCKa K 3K3aMeHY.

[To oxoHYaHMIO IIECTOTO CEMECTpa CTYJEHTHI CAal0T SKk3aMeH. Caaua sK3aMeHa MpenojaraeT BeIoJHeHne Tecta. B rect
BXOJIAT BOIIPOCHI U 33Ja4H.

[TpumMepsl MHAWBUAYATBHBIX 3a/IaHUH, 00pa3el] HTOTOBOTO 3aIaHus, 00pa3Ilbl BOMPOCOB TECTa K dK3aMeHY IPUIIaraloTcs B
pazznene ©OC.

ITpu 0OydeHny NHIl C OTPaHNYIEHHBIMHI BO3MO)KHOCTSMH 3[JOPOBBS JJIEKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHEIC
00pa3oBaTeIbHBIE TEXHOJIOTHH MPEIyCMaTPUBAIOT BOSMOXHOCTH IIpHeMa-Tiepeiaui HH(GOPMAIUX B JOCTYMHBIX IS HUX
(hopmax.

Peanm3amust qUCIMIUIMHEI ¢ TPUMEHCHHEM 3JIEKTPOHHOTO 00YJIeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH (aee
— 30, JOT) ocymecTBnsiercs Ha 0OcHOBaHUU «I10I0KEHHUS 0 peann3alui OCHOBHBIX U JTOTIOJHUTEIBHBIX 00pa30BaTEbHBIX
HPOrpaMM C IPUMEHEHHEM DIEKTPOHHOTO 00yJEeHHs U AUCTaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHIT B (heepaabHOM
TOCYIapCTBEHHOM OIOIPKETHOM 00pa30BaTebHOM YIPEKICHUH BEICIIETO 00pa3oBaHus «UesIOMHCKUH rocynapCcTBEHHBINH
yHHBepcHTeT», «[1010keHNs 0 opsAAKe 3aueTa 00YJAONIMHUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTEIbHBIM
nporpamMmMam Boiciiero oopasosanus B ®I'6OY BO «Yenl V» pe3ynbTaToB OCBOSHUS B OPraHU3aLUX, OCYIIECTBISIOMINX
00pa30BaTeNbHYIO NEATENBLHOCTD, YI€OHBIX IIPEIMETOB, KYPCOB, JUCIHUILINH (MOIYyIei!), IPaKTHK, AOTOIHUTEIbHBIX
00pa30BaTeNbHBIX MPOTPAMM) MTOCPENICTBOM JIEKTPOHHON HH(POopMaImonHo-00pa3oBaTensHOl cpenst DT HBOY BO
«Uenl'Y». B uckmoduTensbHbIX cirydasx ((Gopc-Maxkop U T.I1.) IPU peann3auy 00pa3oBaTeNbHON IESTeTbHOCTH C
npumMenenreM 30, JJOT Moryr npuMeHATh KOMIIOHEHTBI, He BXOASIINE B IEPEUCHb MICKTPOHHOI HH(POPMALMOHHO-

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIIMITIJINHBI OBYYAIOIIMMHUCH C
NHBAJIMJHOCTBIO U OT'PAHUYEHHBIMHA BO3MOXKXHOCTAMM 310POBbA

OcBoeHHE TUCLHUIUIMHBI HHBAIWAAMH M JIHIOAMU C OTPAaHMYEHHBIMH BO3MOXKHOCTAMH 30POBbS OCYLIECTBIAETCA C
UCIIONIb30BAaHUEM CIEHHUAIBHBIX TEXHHUYECKHX CpPEICTB M HMH(OPMALMOHHBIX TEXHOJOTHH, MHPENOCTaBIsIeMbIX PecypcHbIM
y4e0HO-METOMYECKUM IIEHTPOM II0 OOYIEHHIO MHBAIUIOB H JIMI C OTPAaHWYCHHBIMH BO3MOXHOCTSMH 310poBbs Yenl'V mo
3ampocy oOydaromierocs (MOOHIBHBIE CIIEIMANbHBIE TEXHHYECKHE CPEACTBAa IS JIHIl C HApYIICHHSIMH 3peHHi U C
HapyIICHUEM CIIyXa, ACCUCTHBHBIC HH(POPMALIOHHBIE TEXHOJIOTUH).

ITpn HEOOXOIMMOCTH JUTA OOYJAIOMIMXCS C HapYIICHHSMH 3pEHHS Ha pa0odnmx MecTaxX A HMPOBEACHHS MPAKTHYECKUX WIN
1a00paTOPHBIX 3aHATHH YCTaHABIMBAETCA CICNUATbHOE IPOTpaMMHOE oOecHedeHHe (IporpaMMa pedeBOd HABHUTALUH,
pedeBble CHHTE3aTOPBI, YKPAHHbIE JIYTIb).

B yueOHble aymuropuu oOecrieunBaeTCs OCCHPENSATCTBEHHBIH JOCTYNm AT OOYJalOMMXCS C WHBAJIMJHOCTBIO M C
OTpaHWYICHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBSl. B kaxmol ayauropmum, rie oOy4aroTcsi MHBAIMABI U JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSMH  3/I0POBBS, IIPEAyCMAaTPUBAETCA COOTBETICTBYIOIIEE KOJNMYECTBO MeECT I OOYJAIOMUXCI C y4eToM
HapYLIEHUH UX 310pPOBBS.

Jng ocBOeHUs QUCLHUILIMHBI MHBAIMAAM U JIMLAM C OTPaHUYEHHBIMHM BO3MOXHOCTSMU 3JI0POBbsI IPENOCTABISIETCSl JOCTYIl K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOU OmbOimmoreke Yenl'Y, ¢ MOMOIIBIO CHENHANBHBIX TEXHUYIECKHX CPEICTB;
JIOCTYH C MOMOIIBIO CNEIHANBHBIX TEXHUYECKHX U MPOrPAMMHBIX CPEJICTB K 3JIEKTPOHHBIM HCTOYHUKAM, MPEICTAaBICHHBIM B
(opMe >IIeKTPOHHOTO JOKyMeHTa B (poHne HaydHoU 6ubmrorexn Yenl'V uimm 31eKTpOHHO-ONONNOTEIHBIX CHCTEMAX.
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Y4eOHO-METOAUIECKHEe MaTepHanbl Uil OOydJaromuxcss W3 YHCiIa MHBAIMAOB WM JIMI[ C OTPAHWYEHHBIMH BO3MOXKHOCTSMH
37I0pOBbSI TIPEAOCTABIAIOTCS B (pOpPMax, aAaNTUPOBAHHBIX K OTPAHUYCHUSIM MX 30POBbS M OCOOCHHOCTSIM BOCIIPHUSTHS
HHpOpMAIIUH.

JIis MHBANMMIOB W JIMIl C OTPAHWYECHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWCHIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBIECHO C UCIOIh30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH.

IIpy mpoBeneHUM IPOMEKYTOUHOIH aTTECTALMU 110 JUCHUIUIMHE OOYydJalomMMCs C HMHBAJIMAHOCTBIO M C OIPaHUYEHHBIMH
BO3MOJKHOCTSIMH 3JJOPOBBSI 00ECIICUMBACTCS 110 WX 3asABIICHHIO TIPEIOCTABICHHE B JOCTYMHOH (opMe B 3aBHCHMOCTH OT HX
WHIVBHIYAIbHBIX OCOOCHHOCTEH HMHCTPYKIHMH O MOPSIKE MPOBEIACHUS MIPOMEXKYTOYHONH aTTECTAIlHH, OIEHOYHBIX CPENICTB U
BO3MOKHOCTH OTBETOB Ha 3a/aHus (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MUCbMEHHO MmpudToM bpaiins, ¢
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpn mpoBemeHWM TPOIEAYPH! OILCHMWBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIHI[ C OTPAaHWYCHHBIMHA BO3MOXHOCTSIMHU
30pPOBBSl TPEAYCMATPHUBACTCS HCIOIB30BaHME MpemocTaBileHHBIX YenlY wmm COOCTBEHHBIX TEXHHUYECKHX CPEICTB,
HEOOXOIMMBIX MM B CBS3M C HMX HWHIMBHIYalbHBIMH OCOOCHHOCTSIMH. I[Ipm HeoOXOOMMOCTM HMHBAaIMAaM M JIMLAM C
OTPaHWYCHHBIMH BO3MOYXHOCTSIMH 3JIOPOBBS IIPEIOCTABIACTCS JOMOJHUTENBFHOE BpeMs UIS MTOJTOTOBKHM OTBETa Ha 3aJaHWUS,
TpOIIeTypa OIICHNBAHUS PE3YIFTATOB OOYICHUS 0 AUCIUILTIHE MOKET IPOBOJUTEHCS B HECKOJIBKO JTAIOB.
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