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

YTBEPKAEHO

MO gupexTopa (pu3TeX-MIKOJIBI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: BBe,E[eHI/Ie B HpI/IKJ'IaI[HOI\/’I aHaJIN3 JaHHBIX
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIMY U aHAIIN3A JTAHHBIX

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 0 yac.
naboparopHsie 3ansaTus: 30 yac.

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: M.I. beinseB, acCCUCTEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl npodieM nepenadn HHPOpMaul U aHaim3a ganHeix 21.04.2021



AHHOTANMA

B pamkax 3TOro BBOJHOTO Kypca HPOBOAMTCS 3HAKOMCTBO C OCHOBHBIMH KOHLEHIHMSAMH MAIIHHHOTO
oOyueHHs, BKJIIOYAs METOABI Pa3BEIOYHOrO aHalM3a JaHHBIX, Pa0OTBHl C TPU3HAKAMU M KIACCHUYECKHUE
AJITOPUTMBI O0YYEHHSI C YUUTEIEeM U JJIsl TAOMMYHBIX JaHHBIX. Kypc HOCHT NPHKIIaIHOW XapakTep, BCEe TEMBI
WLTFOCTPHUPYIOTCS ¢ IOMOIIBIO HHTEPAKTUBHBIX python mpuMepoB; qoManiHue 3a1aHust U (PUHATBHBIX TPOCKT
BBINIOJIHSIOTCSL B aHAIOTMYHOM (opmare. OCHOBHasI LIeNb Kypca - JaTh CHCTEMaTHYeCKHH 0030p OCHOBHBIX
METOJI0B MAITMHHOTO OO0y4YeHHS ISl TAOMIMYHBIX TAHHBIX ¥ HaBBIKH MCIIOJIB30BaHMsI OCHOBHBIX ITPOTPAMMHBIX
OMOIMOTEK, peaTn3yIONINX 3TH METOIBL.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

Jlate cTyzmeHTaM 0030p COBPEMEHHBIX 3ajlad aHaiu3a JAaHHBIX U OOYYHTh METOJaM U HaBbIKaM
pELIEHUS TaKuX 3a7a4.

33]13‘11/[ JAUCHUIIINHBI
- U3YyUCHHUC NMOCTAHOBOK CTAHAAPTHLIX 3a/1a4 aHaJIn3a JaHHbIX]
- 3HAKOMCTBO ¢ OMOIHOTEKaMU aHAIIN3a JaHHBIX TJIs SA3bIKa pythOl’l;
- U3YUCHUC MCTOAOB PCHICHUSA 3a/1a4 aHAJIN3a JAHHBIX;
- CaAMOCTOSATCIIBHOC PCUICHUC ITPUKIIAAHBIX 3a4a4 MCTOAAMU aHaJIn3a JaHHBIX.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3HPYET U BhIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
PUMEHATh CUCTEMHBIN MOAXO ISl pELIECHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenenseT ©  OLEHUBACT  NPAKTUUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEATh TIyTH €€ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
3a7a4 npodeccuoHABHOMN eI TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

[1K-4.1 3Haer 4ncieHHbIE TOPSAKA BEIMYUH, XapaKTEPHBIX

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh o N
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesIei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:



- OCHOBHBIE IOCTAHOBKH 3a/1a4 aHaJIN3a JaHHBIX;
- OCHOBHBIC METO/Ibl PEIICHHS 33/1a4 aHAJIN3a JaHHbIX.
YMETh:
- TIOJIB30BATHCSI CTAHJAPTHHIMU OMOIMOTEKaMU aHAIHM3a JaHHbIX;
- pelath MPUKIAJAHBIC 331a491 aHAM3a JIAHHBIX U3 Pa3JIMYHbIX 00JIaCTeH.
BJIQJICT!
- HaBBIKOM OCBOCHUSI OOJIBIIOTO 00beMa HH(OpMAIIHY;
- HaBBIKAMH TIOCTAaHOBKHU HAy4HO-MCCIICAOBATEILCKUX 3a/1a4.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 O030p OCHOBHBIX TPUKIAJHBIE 3a7a4 3 6
aHalm3a JaHHBIX
) [puknagHble MaKeThl JUIS PEIICHUs 3a/1a9 3 16
aHaJM3a JaHHBIX
3 3anaua KnaccupuKauu 8 16
4 3anaun oOydeHus Oe3 yuuTens 5 10
5 3amava perpeccuun 3 6
6 [ToaroToBKa K pEHICHHIO TPHKIAJIHBIX 3 6
3aa4
Hroro wacos 30 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)

1. O630p OCHOBHBIX NPUKIIA/IHBIC 3324 aHAJK3a JTAHHBIX

[Iprmeps! 3a1a4 U3 IOBCEAHEBHOM KU3HU.

2. IlpuknaaHble TaKeTHI AU PEeIIeHUs 3a/1ad aHaIN3a JaHHbIX

OcHoBHble TOHATHA s3bIKa Python, CTpyKTypsl NaHHBIX, KOHCTPYKLUMH s3bIKa. buOmmorexa

MaTpUYHBIX BeIYUCIEHUH numpy. PaboTta B nHTEepakTuBHOM cpeze ipython-notebook.

HpeILBapHTeHBHBIﬁ BH3yaJ’ILHBII>i daHaJIn3 11apaMeTpoOB 3aJiauu, IBPUCTUUCCKAA IIPOBCPKA 3HAYUMOCTHU

napaMeTpoB. bubnuoreka Buzyanuzamnuu seaborn.

HccnenoBanue 3ajaud MpeACKa3aHUs BBDKMBAEMOCTH IACCAXHUPOB TuTaHuMka 1o (HopMaabHBIM

XapaKTepUCTUKaM (T10JI, KJ1acc KaroThl, ...).

Pemenue 3a7a4y aHanm3a TaHHBIX ¢ TOMONIBIO s13bika Python. bubmmotexn scikit-learn, pandas, scipy,

statmodels.
3amava pa3OueHUs] TEKCTOB HOBOCTEW Ha TPYIIIIHI.



3. 3agaya knaccupuKanuu

[TocranoBka 3agaun Kkinaccudukanmu, 0030p OCHOBHBIX METOAOB €€ peuleHus. MeTpuku KadecTBa
knaccuukanuu (TogHocts/ciennduanocts, ROC-kpuBas, miomans Noa KPUBOH).

Jlornueckue anroputmsel. Pemaromue nepesbs, pemiaronue cnuckd. IloHstue nHGOpMaTuBHOCTH,
METO/IbI TOMCKa MH()OPMATHBHBIX 3aKOHOMEPHOCTEH.

ArperupoBanue Mojiesield. AHCaMOIH peIaoNuX AepeBbeB. [ pagreHTHBINH OyCTUHT.
3anaua KnaccupuKaIyy Tay-Tay pacnaaa 0030Ha Xurrca.

4. 3amaun oOyueHus 0e3 yuuTens

CHkeHne pasMepHOCTH. Merox INaBHBIX KOMITOHEHT. OO030p OCHOBHBIX HJIEH HEITMHEHHBIX
METOJIOB CHW)KEHUS Pa3MEPHOCTH.

3amaya reHepanms nTpoduiIed Kpblia caMolieTa II0 33JaHHOW BBIOOPKE JaHHBIX, €€ pEIIeHHe
METO/IaMU CHIXKCHUS Pa3MEPHOCTH.

Knacrepusanust ganabix. OCHOBHBIC MOJIXOIbl H METOJIbI KIIACTEPU3AIUH, KIIACTEpU3allnsl HA OCHOBE
3aBUCHUMOCTEH.

Hcmonb30BaHre METOZIOB KJIACTEPU3AIMU B 3aj1aue paclio3HaBaHus udp.

5. 3agaga perpeccun

ITocranoBka 3a/lauu perpeCCun, OCHOBHBIC JINHCWHBIC U HEJIMHCHHBIC MCTOJbI €€ PCHICHUS.
3a)1aqa MOACIIUPOBAHUA pACIIPCACIICHUA JaBJICHUA 10 HpO(l)I/IJ'IIO KpblJla CaMOJICTA.

6. HOZ[FOTOBK& K PCUICHUIO MPUKJIAAHBIX 3a4a4

MCTOI[LI TCHCpAllUX NPHU3HAKOB B PA3JIMYHBIX 3a/Ja4aX aHaJIn3a JaHHbIX (TeKCTa, ay,Z[I/IO).
MCTOZ[OJ'IOF W pCUICHUA MPUKIIAAHBIX 3a/1a4 U HAlTMCAaHUA OTUYCTOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, OCHAILlCHHAs! MYJIbTUMEAUNHHBIM 000pyI0BaHHEM (IIPOSKTOP MIIH IUIa3MEHHAsS
MaHesb), J0CKa, KOMIIBIOTEPHBIN KJ1acc.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
®onp nuteparypsl 6a30B0it Kadeapsl (OpraHU3aIim):
1. Hastie T., Tibshirani R., Friedman J. The elements of statistical learning (second edition) // New
York: Springer, 2009.
2. Leskovec J., Rajaraman A., Ullman J.D. Mining of massive datasets // Cambridge University Press,
2014.
3. AnisazsH C.A., bByxmtadep B.M., ExntokoB C.A., Memankun JI.JI. [Ipuknagrast craTucTuka.
Knaccudukanus u cHmxenue pazmeprocta // M.: @uHaHCH U cTatucTuka, 1989.

JomnonHurensHas aureparypa



®onp auTeparypsl 6a30B0i Kadeapsl (OpraHu3aLiy):

1. AiBazsiH C.A., EntoxoB U.C., Memankun JI.JI. [Ipuknaanas cratuctika. OCHOBBI MOAETUPOBAHUS U
nepBuyHasi 06paborka nannbix // M.: @uHAHCH U cTaTHCTUKA, 1983.

2. AiiBazsin C.A., EnrokoB U.C., Memankun JI.[I. [lpuknagnas craructuka. McenenoBanue
3aBucuMocTel // M.: ®uHaHCHI U cTaTUCTHKA, 1985.

3. Bishop, Christopher M. Pattern recognition and machine learning // New York: Springer, 2006.

4. Steele J., Iliinsky N. Beautiful Visualization: Looking at Data through the Eyes of Experts //
"O'Reilly Media, Inc.", 2010.

5. McKinney W. Python for Data Analysis: Data Wrangling with Pandas, NumPy, and IPython //
O'Reilly Media, 2012.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru — snekrporHast Ondommoreka dusrexa.

2. http://www.edu.ru — ¢penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.

3. http://benran.ru — OubaMOTEKA 11O €CTECTBEHHBIM HayKaM Poccuiickoit akaieMun Hayk.
4. http://www.statsoft.ru/home/textbook/default.htm.

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

Ha naGopatopHbIX 3aHSATHSIX UCTIONB3YIOTCS MYJIBTUMEINHHBIC TEXHOIOTHUH, BKIIFOYAsl IEMOHCTPA-1IHIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3ydYalOmMid AMCUUIUIMHY, IOJKEH, C OJHOH CTOPOHBI, OBJAAETh OOILMMHU MOHITHUHHBIM
arrmaparoM, a ¢ Apyroil CropoHsl, JOJIKEH HAyYUThCs IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha [IPAK-TUKE.
B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
METOJBI PEMICHHA 3a/1a4.

VYeneniHoe OcBoeHHME Kypca TpeOyeT HampshiKeHHOW CaMOCTOATENbHOM paboTel cTyneHTa. B
Mpo-rpaMMe Kypca OTBEJCHO MHUHHMAaJbHO HEOOXOAMMOe BpeMs i paboThl CTyAEHTa HajJ TEMOM.
Ca-mocrosiTenbHas paboTa BKIIFOYAET B ceOsl:

- YTEHUE U KOHCIIEKTUPOBAaHUE PEKOMEHI0BaHHOM JINTEPATyphl;

- mpopaboTKy y4yeOHOro Marepuana (M0 KOHCIEKTaM 3aHATHH, y4eOHOW M Hay4dHOH JHTEpaType),
[IOJTOTOBKY OTBETOB Ha BOINPOCHI, NPEIHA3HAUEHHbIE IJISI CaAMOCTOSTEJIBHOIO W3yuY€HMsl, pelleHHE
3a1ay;

- IOATOTOBKA K U (EepeHIUPOBAHHOMY 3aUETy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocyuecTBiseTcs B Qopme
UHAU-BUAYAJIbHBIX KOHCYJIbTALUH.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. lpu
3aTPYIHEHUU W3YyY€HHs OTAEIbHBIX TEM, BOIPOCOB CcIeAyeT oOpamarbcs 3a KOHCYJIBTAlMAMH K
MIpenoAaBaTelto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: M.T. bensieB, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3zare/iM OLCHMBAHMS KOMIICTCHIMIA
B pesynbrare u3ydeHus AUCIUIUIMHEL «BBeieHre B IPUKIIAHON aHaTIN3 TaHHBIX» 00YYaOIUICs TOIKEH:

3HATh:

- OCHOBHbI€ [IOCTAaHOBKH 33J1a4 aHAJIN3a JaHHBIX;

- OCHOBHBIE METO/IbI PEIICHN 3a/1a4 aHAIN3a JAHHBIX.
yMeTh:

- II0JIb30BATHCS CTAHJAPTHBIMU OMOIMOTEKaMU aHaJIN3a JaHHBIX;

- pemIaTh MPUKJIaIHBIC 3aJa4M aHAJIU3a JAHHBIX U3 Pa3IMYHBIX 00IacTel.
BJIaJeTh:

- HaBBIKOM OCBOCHUsI OOJIBIIOTO 00beMa HH(OpMAIIHK;
- HaBBIKAMH TIOCTAHOBKHU HAy4HO-HMCCIICAOBATEILCKUX 3a/1a4.

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

C 1menplo KOHTPOJISE OCBOCHHS OOyYaroIMMHUCS Y4eOHOro Marepuaia MPOBOAWUTCS YCTHBIA ONPOC B
HauaJie 3aHsATHS 110 TeMe MPOILIOH 1abopaTopHOit paboTHI.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOMIPOCOB K TG HEpEHIMPOBAHHOMY 3a4ETy:
1. 3agaya knaccuukauru. MeTpruky KauecTBa KJIacCU(pUKALNH.




2. Pemaromiye aepeBbs AN perpeccMd M KiaccuuKauuu. AJITOPUTMBI MOCTPOCHHMS M BbIOOpa
[IyOHMHBI JepeBa.

3. I'paauenTHBIN OyCTUHT Ha JEPEBbSX.

4. ANITOpUTMBI arperauuy MOJENEH.

5. MeToJ1 IJ1aBHBIX KOMIIOHEHT.

6. HenuueitHble METOABI CHUKEHUS PA3MEPHOCTH.

7. Metonpl KllacTepu3aliuu JaHHBIX.

8. OCHOBHBIEC METOBI PEIICHUS 3a]]a4l PETPECCUH.

9. Merononorus peuieHus: IpakTUYECKUX 3a7a4 aHaJIn3a TaHHbIX.

Kpurepuu onieHuBanus
Ouenka ommmyHo 10 OammoB - BBICTABIISICTCA ~ CTYJCHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
MHTEpeC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHUE YBEPEHHO M TBOPYECKU
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Oumenka ommMYHO 9 OamwioB -  BBICTABISETCA  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HPUHATHIX PELICHUAMN.
Ouenka ommyHO 8§ OGamwioB - BBICTaBISAETCA CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UeTaMHu.
Ouenka Xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTh IOJYYCHHbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NOITyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOTUYECTBO HETOYHOCTEH.
OueHka yIOBIETBOPUTENBHO 4 Oamga - BBICTAaBISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN NIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl yU4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yHIOBIETBOPUTENBHO 3 0Oajula - BBICTAaBISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX 0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMy yu4eOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro O0yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEyIOBJIECTBOPUTENHHO 2 Oajuia - BHICTABIAETCS CTYACHTY, KOTOPBIA HE 3HAaeT OOJIbIIeH YacTH
OCHOBHOTO COJEp)KaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
THUIIOBBIX 33/1a4.
OreHka HEYIOBIETBOPUTEIBHO | 0ajl - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omuOKy B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3ajad.

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

HuddepeHmpoBaHHbIN 3a4€T MPOBOAUTCS B YCTHOH Qopme.

[Ipu nmpoBeaennu yctHoro nuddepeHunpoBaHHOTo 3a4éTa oOydaromemycs npegocrasisercsa 30 MUHYT
Ha [OArOTOBKY.



Bo Bpemss mpoBenenus auddepeHnmpoBaHHOrO 3adéra OOydaromIMecss MOTYT TIOJb30BaThCS
NPOrpaMMOM TUCHIUIUTUHEI, @ TAKXKE CIIPABOYHOMN JIUTEPATY PO, BBIYUCIUTEILHON TEXHUKOW U ITPOY.



