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AHHOTaAUA

HucuuruiiHa «BBeneHne B aHanu3 JaHHBIX» BXOIUT B 00pa30BaTENbHYIO MPOTpamMMy
BbICIIET0 OOpa3oBaHUs — TMporpaMMmy OakajaBpuara [0 HAmpaBJICHUIO IOATOTOBKH/
cneuunanbHoctd  09.03.03  «llpuknagHas wuHpopMmaTuka» HanpaBieHHocTH «[Ipuxmamgnas
nHpopMaTHKa B MHPOPMALMOHHOU cdepey. uciumimna peanusyercs kapenpoit «Ned 1.

JucuuiuiiHa HaneneHa Ha (GOpMHUPOBAHKE Y BBITYCKHHUKA CJIEIYIOIUX KOMIIETEHIHIHA

YK-1 «CriocobGeH ocymecTBIATh MOUCK, KPUTUUECKUH aHAINW3 U CHHTE3 WH(OpMAIIHH,
MPUMEHSTh CUCTEMHBIH MOJIXO/1 JJISl PEHICHHUS TIOCTABIICHHBIX 3a71auy

YK-2 «CrnocobeH omnpenensaTh Kpyr 3aja4 B pamMKax IOCTABJICHHOHW IEM M BBHIOMPATH
ONTUMAJIbHBIE CHOCOOBI MX PEUICHHS, UCXOMS U3 JEHCTBYIOIIUX MPABOBBIX HOPM, MMEIOIIUXCS
PECYPCOB U OTPAHUYEHUID)

[IK-13 «crmocoOGHOCTh MPUMEHSITh CHUCTEMHBIM TMOIXOJ M MaTeMaTUYeCKHEe METOJbI B
(dbopmManM3anuy pemeHus MPUKIAIHBIX 33121

Conepxanne JUCHUIUIMHBI OXBATBHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C HM3yYCHHEM H
NpUMEHEHHEM METOJIOB aHajh3a JaHHBIX W W3BJICUEHUS HWHPOpPMALUHU, 3aKOHOMEPHOCTEH,
3HAHWUN U 11a0JIOHOB U3 OOIBIINX 00bEMOB HEOOPAOOTAHHBIX JAHHBIX.

[IperoraBanue UCHMIUIMHBI TIPEIyCMaTPUBAET Cleayromue (OpMbl  OpraHU3aluU
y4eOHOTO TIpoliecca: JISKIINH, JabopaTopHble pabOThI, MPAKTHYECKUE 3aHITHS, CAMOCTOSITEIbHAS
paboTta oOyuaromierocs.

[IporpaMmoii TUCHMITIMHBI TMPEIXyCMOTPEHBI CIETYIONINEe BHIBI KOHTPOJS: TEKYIIHHA
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B hopme nudepeHInpoBaHHOTO 3a4eTa.

OO0mast TpyJI0eMKOCTh OCBOCHHUS JTUCIMIUIUHBI COCTABJISCT 3 3a4eTHBIX eawHmIb, 108
4acoB.

S3b1K 00y4YeHUS 110 AUCITUTUTNHE «PYCCKU)»



1. TlepedeHb MIIAHUPYEMBIX PE3yAbTaTOB O0YUECHHUS MO AUCIUTUINHE

1.1. Lenu mpenoaaBaHusi JUCUUIUIMHBI: (POPMHUPOBAHUE KOMIIETEHIIMA, MO3BOJISIOMINUX
MCIOJb30BaTh COOTBETCTBYIOIIMKA MaTeMaTHYECKHI ammapaT U MHCTPYMEHTAIbHBIE CPEICTBA
JUISL aHAJIM3a JAHHBIX W W3BJICYEHUS MH(POPMALUHU, 3aKOHOMEPHOCTEH, 3HAaHUW W 1Ia0JIOHOB U3
60X 00HEMOB HEOOPAOOTAHHBIX JAHHBIX.

1.2. JucuurmumHa BXOAMT B  COCTaB  4YacTH, (QOPMHPYEMOW  y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHOM MPOrpaMMBbl BhICIIETO 00pa3oBaHus (nanee —
OII BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIBTATOB OOYUEHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pesynbratamu ocBoenus OIT BO.

B pesynbraTe M3ydeHUs NUCHUILIMHBI OOYYaIOUIMIiCS JOJDKEH 00JalaTh CIIeXyIOUTUMHE
KOMIETESHIMAMH WM UX 9acTAMU. KOMIETeHIIN 1 MHIUKATOPBI UX JOCTHKEHUS MPUBEICHBI B
tabmuue 1.

Tabnumna 1 — [lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHKEHUS

Kareropus (rpymma) Konn Kon v HanMeHoBaHMe MHIMKATOPA JOCTHKEHUS
HaMEHOBaHHE
KOMITIETEHIIUHA KOMIIETEHIINHA
KOMIIETEHIIUHA
VK-1 Criocoben
VK-1.3.1 3HaTh METOIMKH TIOUCKA, COOpa
OCYIIIECTBIISATh
. | 06paboTkM HHPOPMAIIUU, B TOM YHUCIIE C
TTOUCK, KPUTHYECKHI .
WCITOJI30BaHNEM HH(POPMAITMOHHBIX TEXHOJIOTUI
aHaJu3 U CUHTE3
VK-1.V¥.3 ymets oniennBath HHGOpPMAIIHIO Ha
VYHuBepcanbHbIE nHpopmanuy,
JIOCTOBEPHOCTD; COXPAHAThH W MepeaBaTh JaHHbIE
KOMITIETEHIINHA MIPUMCHSTh
. C UCIOJIb30BaHUEM ITU(PPOBBIX CPEACTB
CHCTEMHBIN MOAXO,
VK-1.B.1 Bianers HaBbIKaMU KPUTHYECKOTO
JUTS peIIeHUS
aHaJM3a U CHHTe3a MH(POPMAIIMH, B TOM YHUCIIE C
MOCTaBIIEHHBIX
MOMOIIIBIO ITU(POBBIX HHCTPYMEHTOB
3a1a4
VYK-2 Criocoben
OINPENEIISITE K
Pell pyr VYK-2.3.3 3HaTh BO3MO>XHOCTH U OTPAHUYCHUS
3ajiad B pamkax MpUMEHEHUs UPPOBBIX UHCTPYMEHTOB IS
[IOCTaBJIEHHOM 1[E€JIH P P pyM
pEIICHUS TTOCTABICHHBIX 3a]1a4
U BBIOMpATH
VYK-2.V.1 ymeTs npoBOAUTH aHAIU3
OINTUMAJIbHEIE o
YHuBepcanbHbIe CHOCOBLL X MOCTABJICHHOM 11eNi U (GOPMYITMPOBATh 3a1a4H,
KOMIIETEHIIUHA KOTOPBIC HEOOXOAUMO PEIIUTh JIJIs €€
pelieHus1, UCXO s U3
eHCTBYIOMIX JOCTH)KEHUS
yIo VK-2.B.3 Bnageth HaBBIKAMHU HCIIOJIb30BaHUA
IIPaBOBBIX HOPM, .
M (POBBIX CPEACTB IJIs PEIICHUS TTOCTABICHHON
AMEIOLIUXCS
3a1a4u
pecypcoB u
OTpaHUYCHUH
T1K-13 cnocoOHOCTE
IPUMEHSTE
P . [TK-13.VY.1 ymeTh oCyIIecTBIATh (hOpPMATH3AIUIO
CHUCTEMHBIN MOIXO,
3a/1a4 ucciaen0BaHus HHPOPMAITMOHHBIX
[IpodeccronanbHbIe | 1 MATEMATUYECKUE
MPOLIECCOB U CUCTEM
KOMITETCHITUHN METOJIBI B
[1K-13.B.1 B1aseTh HaBbIKAMU PEIICHUS 3a]1a4
dhopmanuzanuu
aHaM3a MHPOPMAIIMOHHBIX MPOIIECCOB U CUCTEM
penieHus
MPUKIIATHBIX 33124




2. Mecro mucuurinHbl B cTpykTrype OI1

JlucuuminHa MOXKeT 0a3upoBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIONTUMUCS
MIPU U3YYCHHUH CIICTYIOIIUX TUCHIUTLIINH:

— Teopus BEpOATHOCTEH,

— Maremaruka. MaremMaTU4eCKUil aHaIn3

— Teopus cucteM U CUCTEMHBIN aHAIIN3,

— MHpopMaIimoHHBIE CHCTEMBI H TEXHOJIOTHH.

3HaHUsA, TOJYYCHHBIC TPH HM3YUYEHWHU Marepuana JaHHOW IJUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEIbHOE 3HAYEHHE, TaK U MOT'YT UCIIOJIH30BATHCA MPU U3YUCHHUH JAPYTUX JUCIUILINH:

— HaTemnexryanbHble HHYOPMAIMOHHBIE CHCTEMBI,

— MamuHHoe 00yJeHue

— HNudopmannonnas 6€301macHOCTb.

3. OOBeM U TPYJTOEMKOCTh JTUCITUTUIAHBI
Jlanable 00 o0meM o0beMe TUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB y4eOHOM
paboTHI O AUCIUTUTHHE (M pacpeaeeHne 3TOH TPYIOEMKOCTH TI0 CEMECTpaM) MPECTaBICHEI B
Tabnuue 2.

Tabnuia 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIHBI

TpynoemkocTs 1o
Bun yue6Hoit paboTbl Bcero ceMecTpam
No5
1 2 3
Oowan mpyooemkocma oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuyeckoil n0020mMoeKu 11 11
Ayoumopnsle 3anamus, BCETo 4ac. 51 51
B TOM YHCIJIE:
nekmuu (JI), (dac) 17 17
npaktuueckue/cemunapckue 3ansatus (113),
17 17
(dac)
naboparopusie padoTsl (JIP), (dac) 17 17
KkypcoBoit npoekt (padora) (KII, KP), (yac)
JK3aMeH, (Jac)
Camocmosamenvnas paboma, Bcero (4ac) 57 57
Buo npomesrcymounoii ammecmayuu: 3auer,
mapd. 3aver, sk3amen (3auer, Judd. 3ay, Hnbo. Hudd. 3au.
DKz %) 3au.

Fx

[Ipumedanue: kaHmMAATCKHUI IK3aMEH

4. CopeprkaHu€ TUCIUTIIMHBI
4.1. Pacnpenenenue TPyJOEMKOCTH JUCIHILTUHBI MO pa3feniaM U BUAaM 3aHITUMN.
Paznensl, TeMbl JUCHMILINHBI U UX TPYAOEMKOCTh MPUBEICHBI B TabuuLe 3.

Tabnuma 3 — Pa3aensl, TeMbl AUCHUILIINHBL, HX TPYAOEMKOCTh
Jlexknuu I13 JIP KII CPC
(ugac) (C3) (gac) (gac) | (gac)

Cemectp 5

Pazgensl , TEMBI JUCIIUIIJIMHBI

Pasnen 1. Beenenune

Tewma 1.1. JlanHble U UX U3MEPEHUE.
Tewma 1.2. [llkainbr 2 2
Tema 1.3. XapakrepucTuka 1 Kiaccuukarus
3a/1a4 aHaJan3a JaHHBIX




Tema 1.4. Oranel penieHus 3ajaun aHanu3a

JTAHHBIX.

Pa3nen 2. Cratuctuueckuii aHannu3 TaHHBIX
Tema 2.1. JlecKpUIITUBHBIN aHATIN3

Tema 2.2. Ananus csizeit

Tema 2.3. MHOrOMepHBIN CTaTUCTUYECKUI

aHaJIn3

Tema 2.4. AHasiu3 BpeMEHHBIX psJIOB

Pa3nen 3. KnacrepHslii ananus
Tema 3.1. [locranoBka 3a1a4u KJIaCTEPHOTO

aHaJInu3a

Tema 3.2. MeTpuku paccTossHui
Tewma 3.3. MeTobI KJTaCTEPHOTO aHAJIM3a

Paznen 4. Knaccudukarus

Tema 4.1. [TocraHoBKa 3a/1a4n KJIaCCU(DUKAIAN 6 6 8 20

Tema 4.2. Metoap! kaccupukanum

Pasnen 5. 3axmrodenue

Tewma 5.1. [lepcnexkTUBBI pa3BUTHS aHAIM3A 1 1 7

JAHHBIX.

Hroro B cemectpe:

17 17 17 57

Utoro 17 17 17 0 57

HpaKTI/ILIeCKaSI IIOATrOTOBKA  3aKJIIOYacTCA B HEMMOCPEACTBCHHOM  BBINIOJIHCHUH

00yJaroIMMuUCS

ONpENENIEHHbIX  TPYIOBBIX  (YHKIMH,  CBsI3aHHBIX ¢  Oy;ymiei

po(hecCHOHATLHON IESATEIIHHOCTHIO.

4.2. CopnepxkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH.
CopepxaHue pa3/elioB U TEM JICKITMOHHBIX 3aHATHIA MMPUBEACHO B Ta0wMIe 4.

Tabmuma 4 — CoxepxaHue pa3aesioB U TEM JIEKIIMOHHOTO ITUKJIIA

Howmep pazgena

HazBanme n COACPIKAHUE PA3ACIOB U TEM JICKIIMOHHBIX 3aHATUH

Paznen 1. Beengenue

Tema 1.1. /laHHbIE U X U3MEPEHHE.

[TonsitTue namnabIX. M3mepenwms. Tumbsl HaOopoB maHHBIX. DopMaTs
XpaHeHus JaHHbIX. Kinaccudukanys BUI0B TaHHBIX.

ITocranoBka 3amaum aHanm3a AaHHBIX. McTopus pa3BUTHS TEXHOJIOTUH
aHaIM3a JaHHBIX.

Tema 1.2. llIkanast

Tunsl mkan udMepeHuil. HoMuHanbHasg, nopsiakoBas, MUHTEpBaJbHAs,
OTHOCHUTENbHAA U AUXOTOMUYECKAS [IKAJbI.

Tema 1.3. XapakTepucTuka u KjiaccupuKaius 3a1a4 aHAJIN3a JaHHBIX
Craructuueckue METOJbl: JECKPUNTHUBHBI aHaIM3 M  ONMCaHUE
UCXOJIHBIX [JAHHBIX; aHAJIU3 CBS3€l; MHOTOMEPHBIM CTATUCTHYECKHUI
AHAJIN3; AHAJIU3 BPEMEHHBIX PALIOB.

Meronpl MaIIMHHOTO 00YYEeHUs: UICKYCCTBEHHBIE HEHPOHHBIE CETH; AE€PEBbS
pelLIeHni, MallMHa OIOPHBIX BEKTOPOB, METOJI OJM>KaHIIero cocena, MeTo,
Baiieca.

Tema 1.4. DTanbl pelieHus 321241 AHAJIN3A JaAHHBIX.

MeTtozasl cOopa U MOATrOTOBKU MCXOJHOr0 Habopa JaHHbIX. POpMyIHpOBKa
uenu. Beibop MeTona ananu3a nansbiX. [lpencraBienue pe3ynbTarTos.

Paznen 2.
CraTHCTHUECKUH
aHaJIN3 JaHHBIX

Tema 2.1. leckpUNTUBHBbIN aHAIU3

[IpoBepka rurnores CTaiMOHapHOCTH, HOPMAJIBHOCTH, HE3aBUCUMOCTH,
OJIHOPOJHOCTH, OIIeHKa BUJa PYHKIIUU pacTpeieTICHUs U ee
rapaMmeTpoB




Tema 2.2. Ananu3 cBszeit

KoppensiuoHHbIi 1 perpecCHOHHBINA aHaU3, (PaKTOPHBIN aHAIIN3,
JIMCTIEPCUOHHBIN aHAIN3

Tema 2.3. MHOrOMepHBIH CTATHCTHYECKUH AHAJIN3

KoMmnoHeHTHBIN aHanW3, AUCKPUMUHAHTHBIA AaHAINU3, MHOIOMEPHBIN
PErpecCUOHHBIN aHAIN3, KAHOHUYECKHE KOPPEISILIMU

Tema 2.4. AHaIU3 BpeMEHHBIX PS/I0B

I[I/IHaMI/I‘-IeCKI/IG MOJCIIM U IPOTHO3 HAa OCHOBC BPEMCHHBIX PA10B

Paznen 3.
Knacrepusiit ananmms

Tema 3.1. IlocTaHoBKa 3a1a4M KJACTEPHOI0 aHAJIM3A

[Touck cymectByromux cTpykryp. OneHka kadecTBa Kinacrepusanuu. [pomecc
KJIaCTepU3aLyu.

Tema 3.2. MeTpuku paccTossHMIA

[TonsiTue MeTpuku, Mepa 0J1U30cTH 00BEKTOB. EBKITUIOBO paccTosiHUE, APYTHE
METPHUKH.

Tema 3.3. MeToabI KJIACTEPHOT0 aHATU3A

Hepapxuyeckue anropuTMbl, HEHEPAPXUUECKUE AJITOPUTMBI

Paznen 4.
Knaccudukarus cetn

Tema 4.1. ITocTanoBKa 3a7a4u KJIacCUPUKATUU

CucremMHOE pacrpeesieHHe U3y9aeMbIX MPEAMETOB MO CYIIECTBEHHBIM
npusHakaM. [IpaBuna kinaccuduxanum.

Tema 4.2. MeToabl Kaaccupuranumn

HepeBo pelienuii, ciaydailHbli J1€C, METO OITOPHBIX BEKTOPOB, METO]
omkaiitiero cocena, Mero baiieca, HelpoOHHBIE CETH

Pazpnen 5.
3akiroueHme

Tema 5.1. HepCHeKTI/IBBI Pa3BUTHUA aHAIN3A JAHHbIX.
HpI/IJIO)KeHI/Ie MCTO/JIOB aHAaJIM3a NaHHBIX K aKTyaJIbHBIM 3aJavdaM. )Ipyrne
3aa49i aHaJIn3a JaHHBIX

4.3. TlpakTtnueckue (CEMUHAPCKUE) 3aHATHUS
TeMbI MpaKTHUECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIC 5.

Tabmuma 5 — I[pakTrdeckue 3aHITHS U UX TPYJOEMKOCTh

N3 anx Ne
No Temnt Popmb1 TpynoemMKocCTb, |NIPaKTUYECKOM |pa3jena
i TPaKTHYECKHX NMPaKTHYECKHX (ac) HO/IrOTOBKH, | oL
3aHIATHI 3aHITHI (ac) I
Cemectp 5
1 | Ananus 3andarue o 2 1 2
OJIHOMEPHOTO MOIETTUPOBAHUIO
Habopa JaHHBIX pealbHbIX YCIOBUIl
2 | Ananu3 IByMEpHOro | 3aHSATHE IO 2 1 2
Habopa aHHBIX MOIETTUPOBAHUIO
peasbHbIX YCIOBUI
3 | KnacrepHsiit Hrposoe 4 1 3
aHaIu3! POEKTUPOBAHHE
HOpMaJu3aIus
JTAHHBIX
4 | KnacrepHslii Hrposoe 2 1 3
aHaIu3: MPOEKTUPOBAHHE
HMHTEpIpEeTAIS
pE3yIbTaTOB
5 | Knaccuduxanus: Hrposoe 4 1 4
o0OpaboTka IPOEKTHPOBAHUE
WCXOJHBIX JTAHHBIX




6 | Kmaccuduxanms: Urposoe 2 1 4
OIIEHKa OUTHOKU IPOEKTHPOBAHUE
KJ1acCUUKAIIU
7 | KonTposabHble I'pynnossie 1 1-5
BOIPOCHI JICKYCCHH
Bcero 17 6

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00PaTOPHBIX 3aHATHH U X TPYAOEMKOCTb IPUBECHBI B TabmHIIEe 6.

Tabmuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynOCMKOCTE, | IPakTHUECKOH | pasiena
/11 (gac) MMOJATOTOBKH, | JUCITHII
(gac) JIVHBI
Cemectp 5
1 | JlabopaTopHas pabota 1: AHanu3 cBsizeit 15 1
MEX/y pU3HAKaMH IByMEPHOTO Habopa
TTAHHBIX
2 | 3amura mabopatopHOii padoTHI 1 0,5
3 | JlaboparopHas padota 2: Knacrepuzamus 3 1
JTAHHBIX HePAPXUICCKHUM METOJIOM
4 | JlJaboparoprast pabora 3. Kiacrepusamus 3 1
MeTOJIOM K-cpeaHnx
5 | 3amuTa 1abopaTopHbIX padboT 2,3 1
6 | JJaGoparopnas pabdota 4: [IpumeneHune 3 1
METO/I0B KJaccu(UKaIi Ha OCHOBE
JIEPEBHEB PEIICHUI
7 | JJaboparopnas pabota 5: [Ilpumenenune 4 1
HEUPOHHBIX CETEH I KiIacCU(pUKAITII
8 | 3amuTa nabopaTopHbix padort 4,5 1
Bcero 17 5

4.5. KypcoBoe nmpoeKTUpOoBaHKE/ BHITOJTHEHHE KypCOBOW PabOTHI
Y4eOHBIM IIaHOM HE MPEyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bupl caMoCTOSATENBHOM PabOThI U €€ TPYIOSMKOCTh TIPUBEICHBI B Ta0HIIe 7.

Tabnuma 7 — Bunel camocTosiTensHOM paboThl U €€ TPYA0EMKOCTh

Bun camocrositensHON paboThI Bcero, yac | Cemectp 5, yac
1 2 3
W3ydenue Teoperndeckoro Mareprana aucuuruinasl (TO) 30 30
Kypcosoe npoextupoanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3) 10 10

Brinonnenue pedepata (P)

ITonroToBka K Tekyuemy KoHTpoJto ycrneBaemoctu (TKY)
Jomarraee 3aganue (/13) 10 10
KonTponbHbsle paboTs! 3a04yHHKOB (KP3)
ITonroroBka k npoMexxyrounoit arrecraruu (ITA) 7 7




Beero: | 57 | 57

5. I[lepeueHnb y4eOHO-METOIUIECKOTO 0OECIICUCHUS
JUTSL CaMOCTOSATEIBHON PabOThl 00yJArOIIMXCS IO TUCITUTUTHHE (MOTYITIO)
VY4eOHO-METOAMYECKUE MaTepHalibl IS CaMOCTOSITCIIbHONH PabOThl OOYYAOLIMXCS yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYATHBIX M AIMEKTPOHHBIX YUEOHBIX U3AaHUI
[lepedyeHp nevaTHBIX U DIEKTPOHHBIX YIEOHBIX W3/IAaHUI MPHUBEICH B Ta0IuUIE 8.

Tabmuna 8— IlepeueHb MeYaTHBIX U AIIEKTPOHHBIX YIEOHBIX M3IaHUH

KomuecTso 3xk3eMIUIsIpOB B
HIudp/
URL ajpec bubnuorpaduueckas ccpuika oubmoreke (Kpome
AIEKTPOHHBIX AK3EMILISIPOB)
004 Anmaiimu, 3.  MammnHHOoe oOyuyeHue: HOBBIN 3
A5l WCKYCCTBEHHBIM MHTEIUIEKT / J. AnmaiausH. - M.:
AnprinHa [Tabmumep: Touka, 2017. - 208 c.
519.1/2 Xumenko, B. W. CnydaliHble TaHHBIC: CTPYKTypa 25
X 46 u aHanmu3: yueOnuk / B. U. Xumenko. - M.:
Texnocdepa, 2017. - 424 c.
004 TatapaukoBa, T.M. AHanu3 JaHHBIX B TPUKIIATHBIX 5
T23 3aj1ayax oOecnevyeHus nH(GpOpMaIMOHHOM
6e3onacHocTu: MmoHorpadwus / T. M. TarapHukoBa,
C.-ITetepb. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHHUS.
- CII6.: U3p-Bo I'YAIL, 2018. - 115 c.
004 TatapaukoBa, T. M. AHanu3 TaHHBIX: y4eOHO- 5
T 23 Metoaudeckoe nocooue / T. M. Tarapuaukosa; C.-
[TerepO. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHUS. -
Cankr-IletepOypr: U3n-so I'YAIL 2021. - 121 c.

7. TlepeyeHpb 3JEKTPOHHBIX 00pPa30BaTEIILHBIX PECYPCOB
UH(GOPMAITMOHHO-TSIIEKOMMYHHUKAIIMOHHOM ceTh «MHTepHEeT»
[Tepeuenn AEKTPOHHBIX 00pa30BaTEIIbHBIX pecypcoB UH(GOPMAITMOHHO-
TEJICKOMMYHUKAIMOHHOW ceTh «MHTepHeT», HEOOXOAMMBIX JJIA OCBOCHHUS JIUCIUIUIMHBI
npuBeieH B Tadnwiie 9.

Tabmuuma 9 — IlepedeHb OSIIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «IHTepHEeT»

URL anpec HaumeHnoBaHue
1. http://www.machinelearning.ru 1.TIpodeccruonanbHbII uH(GOPMAIIMOHHO-
2. https://www.coursera.org/learn/mach AHAIHTIACCKIE PEeIPe, HOCBAMEHHBIN
‘ - MalIMHHOMY 00Y4eHHI0, paclo3HaBaHUIO 00pa3o
ine-learning B U MHTEJUICKTYAJIbHOMY aHAJIU3Y JaHHBIX.
3. https://www.coursera.org/specializati | 2.Machine learning by Andrew Ng,
ons/machine-learning-data-analysis 3.Kypc «AHanu3 qaHHBIX» OT IIKOJIBI aHATN3a
4. https://it.mail.ru/video/playlists/16/ JIAHHBIX,

4. Metoapl 00pabOTKH OONBIIUX JaHHBIX, | T
mail.ru,



http://www.machinelearning.ru/
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/specializations/machine-learning-data-analysis
https://www.coursera.org/specializations/machine-learning-data-analysis
https://it.mail.ru/video/playlists/16/

8. Ilepedenb MHPOPMALTMOHHBIX TEXHOJIOT UM
8.1. [lepeyeHb MPOrpaMMHOTO OOECHECUYCHHUS, HCIOIB3YEeMOTO IPH OCYIIECTBICHUU
00pa30BaTeNFHOTO Ipolecca Mo AUCIUIIINHE.
[lepedyenp UCIONIB3yEMOTO MPOrPAMMHOTO obecrieueHus npejacTasieH B Tadnuue 10.

Tabnuma 10— [TepeueHs mporpaMMHOTO 0OECTICUCHUS

No o/ HaumenoBanue
1 Google Colab
2 Jupyter Notebook
8.2. Ilepeuenp UH(POPMAIIMOHHO -CITPABOYHBIX CHCTEM, UCTIOTb3YEMBIX npu

OCYIIIECTBIICHUH 00pa30BaTeIHLHOTO MPoIiecca Mo AUCIHILTHHE
[Tepeuens WCTONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Taonuie 11.

Tabmuna 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No 11/11 HaunmenoBauue

He npenycMoTtpeno

9. MarepuanbHO-TeXHHYeCKas 6a3a
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOUN UII  OCYIIECTBIICHHS
00pa30BaTEIILHOTO MpoIiecca Mo TUCIUILINHE, TTPECTaBIIeH B Tadymiel 2.

Tabmuia 12 — CoctaB MaTepraIbHO-TEXHUIECKOW 0a3bl

No HaumeHnoBanue cocTaBHOM 4acTu Howmep ayautopuu
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ip1 HEOOXOTUMOCTH)

MynbTUMeauitHas JIEKIIMOHHAS ayAUTOPHS

Knacc aiist nenoBoit urpel

3 | BeruncnaurenbHas mabopaTopust

10. OueHo4YHBIC CpeACTBA IS MPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CocTaB OIICHOYHBIX CPEJACTBIJISA TMPOBEACHHUS IPOMEKYTOUYHOH aTTeCcTaI[uu
00yJaroIuXcsl 0 TUCHUTIIMHE TTPUBE/eH B Taouwmie 13.

Tabmuma 13 — CocTaB OIIEHOYHBIX CPEJCTB JUISl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTallUN

Bup npomexyrouHoil arrectauuu [lepeueHb OIIEHOYHBIX CPEICTB
JuddepenunpoBaHHbIN 3a4€T Cnucok BOIIPOCOB;
TecThr;
3agaun.

10.2. B kadecTBe KpHUTEpHUEB OIEHKH YPOBHA CPOPMUPOBAHHOCTH (OCBOCHUS)
KOMITIETEHIMI 00y4JaronMMucs MpUMEHsieTcs S-0alibHasi MIKana OLEHKH CPOPMHPOBAHHOCTU
KOMIIETEHITN, KoTopas npuBeaeHa B Tabnuie 14. B TeyeHne cemecTpa MOXKET UCIOJIB30BATHCS
100-6annpHas  miKama — MOJIYJIbHO-PEHTHMHTOBOM  CHUCTEMBI ~ YHUBEpPCHTETa,  IMpaBuiia
MCIOJIb30BaHUS KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOUIUM JIOKaIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuma 14 —Kputepuu onieHk ypoBHS ¢(hOPMUPOBAHHOCTH KOMITETEHITUI

Or1eHKa KOMIIETEHITHN

XapakreprcTrka c(hOpMHUPOBAHHBIX KOMITETEHITUIA
5-0arubHad 1mKana P P bop



https://blog.skillfactory.ru/glossary/jupyter-notebook/

Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— oOydaronuiics rIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
Mmarepua;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEILHO U IPAMOTHO €T0 H3JIaracr;

— OIIrpasACh Ha 3HAHHA OCHOBHOH M I[OHOHHHTCHBHOﬁ JIMTCPATYPHI,

«OTIIMYHOY 2
GATTCHOY TECHO MPUBS3BIBAET YCBOCHHbBIC HAYYHBIC TMOJIOKEHUS C TPAKTUUYECKOU
JESITEILHOCTBIO HAMPABJICHNUS,
— yMeJo 000CHOBBIBAET M ApTYMEHTHPYET BBIJBUTACMBIC M HJICH;
— JIeJIacT BBIBOJIBI 1 00OOICHHUS;
— cBOOOHO BJIAJIEET CUCTEMOM ClleMaI3UPOBAHHBIX MOHATUH.
— 00y4Jaronuics TBEPIO YCBOWI MPOTPAMMHBINA MaTepuai, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, OMNHpasiCb HAa 3HAHHUSA OCHOBHOM
JUTEPATYPHI;
CXODOLLION — HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEIH;
P — YBSI3BIBAE€T YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATETbHOCTHIO
<«GAYTEHO»
HarpaBJICHUS;
— apTyYMEHTUPYET Hay4YHbIE MTOJI0KEHNUS,
— JIeJIaeT BBIBOJIBI M 00OOIICHHUS
— BIIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX MOHSITHIA.
— oOyyarouuiicss yCBOWJI TOJIBKO OCHOBHOW IpPOTpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONmupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPATYPHI,
— JIOMyCKaeT HeCYIIECTBEHHBIE OMMMUOKA U HETOYHOCTH,
«yIOBJIETBOPUTEITHHO .
GATTOHOY — WCTIBITHIBACT 3aTPYAHCHHUS B TPAKTUYECKOM TMPUMEHEHUH 3HAHUI
HaIpaBJICHUS,
— cJ1ab0 apryMeHTHPYET Hay4yHbI€ MOJI0KEHHUS,
— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 0000IICHUH;
— YaCTUYHO BJIA/ICET CUCTEMOM CeMaTN3UPOBAHHBIX TOHSITHH.
— oOyyarouuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MpPOrpaMMHOIO
Marepuana;
— IONyCKAaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  MpH
«HEYIOBJIETBOPUTEITHHO :
paccMoTpeHuH po0ieM B KOHKPETHOM HalpaBlICHUY;
«HE 3a4TEHO»

— WCTIBITHIBACT TPYTHOCTH B MPAKTHYECKOM PUMEHEHUH 3HAHUI;
— HE MOYKET apryMEHTHPOBATh HAYYHBIC ITOJIO’KCHHS,
— He (OPMYIHPYET BBIBOJOB M 000OIICHUIA.

10.3. TunoBbie KOHTPOJIBHBIC 33ITAHUS WIIK HHBIC MaTEPUAJIbI.
Bomnpocsr (3amaun) a1 sKk3aMeHa mpeicTaBlIeHbl B Tadnuie 15.

Tabmuma 15 — Borpocs! (3agaun) u1s SK3aMeHa

Ko
Ne ni/m [Tepeuens BonpocoB (3a1a4) Ui SK3aMeHa A
MHMKaTOopa
Y4eOHbIM IJIAHOM HE IPETYCMOTPEHO
Bomnpocsr (3amaun) s 3avera / mudd. 3auera npeacrapieHsl B Tadnuie 16.
Tabnuua 16 — Borpocs! (3agaun) amst 3aueta / qudd. 3agera
Ko
Ne n/n Ilepeuens BompocoB (3agau) uist 3aueta / audd. 3auera A
WH/IMKaTopa
1 Ha3nauenue o0yuaroiero MHOKECTBA IPH PELLICHUHN 3aJjaul VYK-1.3.1
KJIaccu(HUKaIIN
2 ba3oBble XapaKTepUCTUKH CTATUCTUYECKOTO paclpe/ie/IeHUs..
3 Ob6o0maromue MoKa3aTeNy, XapaKTepU3YIOIUe TUIIHYECKUe
3Ha4yeHus1 Habopa JTaHHBIX.




4 [oxa3zaTenu, xapakTepu3yromue pa3opoc JTaHHbIX.

5 [TokazaTenu, XapakTepU3YIOLIUE CTEINEeHb CHMMETPUYHOCTH
JTAHHBIX.

6 Lenp mnpuMeHeHHs MeETOJa HaWMEHBIIUX KBaJApaTOB B
PErpecCHOHHOM aHAIHU3E.

7 Haznauenne ™opapl. Ciydau BBIYMCIEHUS MOJAJIBHOTO
MHTEpBAJIA.

8 Ha3nauenue nepceHTHIIs, KBAHTHIIS €IMHUIIBI H3MEPECHHUS.

9 Otnuune BBIOOPOYHOTO  CTAHAAPTHOTO  OTKJIIOHEHUS  OT
CTaHJAPTHOTO OTKJIOHEHUS TeHePAIIbHOW COBOKYITHOCTH.

10 AnHanu3 olHOMEpHOro Habopa JaHHbIX VK-1.V.3

11 AnHanu3 1ByMepHOro Habopa JaHHBIX.

12 Koppensuuonnslii ananus.

13 OcHoBHas 3a71a4a pErpecCUOHHOTO aHaIN3a.

14 WuTtepnperanus ko3 PuirieHToB TMHEWHOM perpeccuu o, ai.

15 Borunicnenue meamanbl Jiis Habopa AaHHbIX ¢ 4deTHbIM U | YK-1.B.1
HEYETHBIM KOJIMYECTBOM 3HAUYCHUIL.

16 Mepb! 61M30CTH MEXKY KacTepamu. VK-2.3.3

17 MeTpuku, NpuMeHseMbI€ B KIIACTEPHOM aHAJIM3E.

18 Brruncnenue nesrpa kiacrepa. YK-2.V.1

19 OrpaHu4eHust KJIIaCTEPHOTO aHaJIn3a.

20 Haznauenue TecToBOro MHOXKECTBA MPH PELICHUN 3a]a4n VYK-2.B.3
Kiaccuukanum

21 Mertomp! KiTaccupuKanum.

22 Ornenka omuOKa KiraccupuKanum

23 [TocranoBka 3amaun Ki1accupuKanuu [1K-13.V.1

24 Omnpenenenue Kiacrepa.

25 DTarbl penieHns 3aa9u KJIaCTEPHOTO aHaIn3a.

26 Drarbl mporiecca KI1acCuPpUKaIUK, UX XapaKTePUCTUKN

27 Bripaxkenue a5 BeIarciaeHus uHaekca Gini mpu mocTpoeHun

28 TpeboBanus k BeIOOPY mapametpa K B anmropurme «k-
Onukaiiiiero cocenay

29 Hepapxuyeckne METOIbI KJIACTEPHU3AIINH. I1K-13.B.1

30 DTarbl MOCTPOCHUS JEPEBLEB KiIacCU(PUKAITUN
JiepeBa KilacCU(pUKAIUH.

31 Anroput™m Onrkaiiiiero cocena.

32 Anroput™m K-cpeaHux.

33 OYHKIMK aKTUBAIIUH HEUPOHOB.

34 Heiiponnas cets Koxonena.

35 Anroput™ 00yueHUsI MHOTOCIIOIHOTO MEPLENTPOHA

[lepeyeHp TeM sl KypCOBOTO IMPOCKTHPOBAHUS/BBINOIHEHHS KypCOBOW pabOThI
MpeACTaBJICHBI B Ta0OmIe 17.

Tabnuua 17 — IlepeueHb TeM AJsl KYpCOBOTO MPOEKTHUPOBAHMS/BBIIOIHEHUS] KYPCOBOM paboThI

[TpumepHbIil TepeyeHb TeM JUTsl KypCOBOTO MPOEKTHPOBAHUS/BBITIOTHEHUS

Ne n/n .
KypCOBOH paboThI
Y4eOHbIM IJIaHOM HE MTPETYCMOTPEHO
Bonpocsl s mpoBeieHUS TNPOMEXKYTOYHOH aTTecTallid B BHUAE TECTUPOBAHUS

npecTaBieHbl B Tabmuie 18.




Tabnua 18 — [IpuMepHbIi IepedeHb BOPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii TepedeHb BOIPOCOB ISl TECTOB
1/ WHJMKATOpa
1 JUid KaXa0ro U3 NPUBEICHHBIX HUXKE PABEHCTB ykaxuTe TunuuHbli | YK-1.3.1
BapUAHT UHTEPIPETAIIUU
a)r=1,
0) r = 0,85;
B)Ir=0;
r) r =-0,15;
o) r=-1.
2 Haiite onpenenenne Mo bl
3 Hanmumure gpopmyny pacuera CpeaHero
4 Ha xakoMm u3 pucyHkoB a) u 0) 3HaueHHe KOA(P(GUIUEHT KOPpPEIIIuu
OoJibIe ¥ ouemMy?
) 4
o s
B PRl BN
l.. . :..‘:-.
'l . *e* 4 .
. . ° . - .
% Yo
- ! - 4~; >
) )
5 UeM oTIMUaETCs CPETHSSI OI[EHKA OT CPETHEH B3BEIICHHOM ?
6 Haiinure natepBan ciaenyromiero Habopa manabix Crax= {3,5,9,12,5}. VK-1.V.3
7 Haiinute Mony B cienyromem Habope nanusix Craxk= {3,5,9,12,5}.
8 Haiinure nucnepcuio B cinemayromeM Habope maHHbIX CTax=
{3,5,9,12,5}
9 Haiigure cranaapTHOE OTKIIOHEHHE B CIIEAYIONIEM Ha0Ope JaHHbBIX
Crax= {3,5,9,12,5}.
10 | Haitnure nnaTepBai ciaemyromiero Habopa manabix Crax= {3,5,9,12,5}.
11 Ecmu Cpennee 6ombiie MenuaHbl, TO Kakoil 3HaK UMEET
ACUMMETPUYHOCTh, TOYEMY?
12 | [IpuBenuTe mpuMep TUXOTOMHYECKOM HITKAITBI VYK-1.B.1
13 | Kak BBITTIIAUT ypaBHEHUE PETPECCUU VI JaHHBIX, [TPE/ICTABICHHBIX Ha
pucyHke?
&
. : . "': ] ‘
.i : ot
-1 -
14 |IlpeaHa3HadyeHHEe KOPPEAILMOHHOTO aHAIN3a VK-2.3.3
15 |Ilpenna3HaueHue perpecCHOHHOTO aHAIH3a
16 OuHnCcTKa JAaHHBIX — JTO: VK-2.V.1

a) KOMIUIEKC METOZOB M MpOLEAYp, HANpaBJIEHHBIX Ha YyCTpaHEHHE
NPUYMH, MEIIAIIUX KOPPEKTHOH 00paloTke: aHOMaluii, MpPOITYCKOB,
TyOJIUKATOB, IPOTUBOPEUMA, ITyMOB H T.J.

6) mpolecc JONOJHEHUS JAHHBIX HEKOTOpPOH  HHQOpMaiuei,
MO3BOJISIOIIEH TMOBBICUTh 3(PPEKTUBHOCTh pa3BsA3Ky aHATUTHUECKUX




3a1a4

B) 00BEKT, COACPKAIIUN CTPYKTYPUPOBAHHBIEC JaHHBIE, KOTOPHIE MOTYT
0Ka3aThbCs NOJIE3HBIMU IS PA3BA3KY aHAIMTHYECKOTO 3a1a4u

I) KOMIUIEKC METOJOB M NpPOLEAYp, HAIpPaBJICHHBIX HA H3BJICUCHUE
JAHHBIX W3 PAa3MUYHBIX HMCTOYHUKOB, oOecreueHne HeoOX0aUMOro
YPOBHSI MX MH(POPMATUBHOCTU M KauyecTBa, MpeoOpa3oBaHUsl B €AMHBII
¢dbopmat, B KOTOPOM OHH MOTYT OBITh 3arpyXKEHBI B XPaHHUJIUILE JTAaHHBIX
WJIY QHAJTUTUYECKYIO CUCTEMY.

OOyuaromias BEIOOpKa — 3TO:

a) TPYNIUPOBKA 00BEKTOB (HAOIIOICHHH, COOBITHI) HA OCHOBE JaHHBIX,
OTMCHIBAIOLIUX CBOMCTBA 0OBEKTOB

0) HaOoOp MaHHBIX, KaXJas 3alHUChb KOTOPOTO MpeACTaBiseT coOoi
y4eOHBI TpPUMEp, COJEPXKAIIETO 3aJaHHBI BXOJHOW BJIUSHUE, U
COOTBETCTBYIOIIMI €My ITPaBUIIbHBIN BBIXOJHOW PE3YIIbTAT

B) HAOOp [aHHBIX, KaXKJas 3alUCh KOTOPOTO MpeACTaBisieT coOoi
Y4€OHBIH TPUMEP, COIEPKAIIErO 3aJaHHBI BXOJHOW BIHUSHHUE, YTO U
OTBEYAeT €My IIPaBUJIbHBIN BBIXOJHOW pE3yIbTar.

') BBISIBJICHHE B CHIPHIX JIaHHBIX paHee HEU3BECTHBIX, HETPUBUAIbHBIX,
MPaKTUYECKU TIOJIE3HBIX M JOCTYNHBIX MHTEpPHpeTaluyd 3HaHU,
HEOOXOIMMBIX JUIsl TPHUHATHS pelIeHHd B pa3iuyHbIXx cdepax
YEJI0BEYECKOM IeATETbHOCTH

Ommbka 00ydeHus: — 3TO:

a) omuOKa, JOMyIIeHHas: MOICIbIO Ha Y4eOHOM MHOKECTBA.

0) omuOKa, TMOJydeHHAs Ha TECTOBBIX NIPUMEpaX, TO €CTh, 4YTO
BBIYHCIISETCS MO TeM ke (opMysaMm, HO JJIsl TECTOBOM MHOXECTBA B)
MMEHa, THUIbl, METKH U Ha3HAYeHUs MOJeil UCXOIHOM BHIOOPKU JaHHBIX
r) HaOOp MJAaHHBIX, KaXJas 3alMCh KOTOPOTO TMPEACTaBISIET CO00
y4eOHBI TIpUMEp, COJEpPKAIEro 3aJaHHBIM BXOJAHOW BIIMSHHUE, H
COOTBETCTBYIOUIMI €My MPAaBUIbHBIA BBIXOJHOM pPe3yJbTaT

17 | Kak oneHuBaeTcs pacCcTosiHUE XAOMMUHTA MEXIY KilacTepamu? YK-2.B.3
18 | Kak onieHuBaeTcs paccTossHue MEX/y KJIacTepaMy METOJI0M
OJmokaero cocena?

19 | Kak onienuBaercs pacctosnue EBkiuaa Mexay Kiactepamu?

20 | K kakoii cTtpareruu oOydeHUsI OTHOCUTCS METOJ KJIacCU(PUKAITUN IK-13.V.1
«IEPEBbS PELICHUI»?

21 K kaxoii cTpateruu o0y4eHHst OTHOCUTCS METO]T Kilaccuukauu
«Onmxaiiero cocenan?

22 Hcnonb3ys u3BecTHble AaHHBIE cPopMynHpoBaTh 3amauy OuHapuoi | [IK-13.B.1
KJIacCU(UKAIUKU U PEIIUTh €€ JIFOOBIM METOIOM.

23 [TocTpouTh IEHIOTPaMMy 33JJAHHOTO KJIacTepa

24 UTo 03HaYaeT «CIOPHBIH OOBEKT» B KJIACTEPU3AIlUU, IPHUBEIUTE
puMep

[lepeueHs TeM KOHTPOJBHBIX PabOT MO AUCHUIUIMHE OOY4YaIOUIUXCA 3a0YHOU (hOPMBI
oOyueHusi, mpeacTaBieHbl B Tabnuie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne /it [lepeyeHb KOHTPOJBHBIX PadOT

He npenxycmorpeno




10.4. Meroguueckie  MaTepualbl,  ONPEACISIOMIME  MPOUEAYPbl  OLECHHUBAHHA
MHIMKATOPOB, XapaKTepU3YIOMMX dSTanbl (HOPMUPOBAHUS KOMIIETCHIMH, COJEpKarcsi B
JOKaJIbHBIX HOpPMATUBHBIX akTax ['YAIIL, pernamMeHTUpYIOIUX NOPAJOK U HIPOUEAYPY
MIPOBEACHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M MIPOMEKYTOUHOM aTTeCTallMi 00yJaromuxcs
I'VAIL

11. Meroanueckue ykazaHus IJs1 00y4arouXcsi 0 OCBOCHUIO TUCIUIUIAHBI

11.1. Meroauueckue YykasaHus Ui OOy4yaroOUIMXCS II0 OCBOEHHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3zHauY€HWE JICKIIMOHHOTO MaTepHalia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE€ W SICHOE€ H3JIOKEHHE ydyeOHOro marepuaina. Ha3HadueHne COBpEMEHHOU JIEKIIUU B
paMKax AMCIHUIUITMHBI HE B TOM, YTOOBI MOJIYYUTHh BCIO WH(OPMAIMIO MO TEME, a B OCBOCHHUH
dbyHIaMEHTANBHBIX MPOOJIEM JUCHUIUIMHBI, METOJOB HAyYHOTO TIO3HAHUS, HOBEHIINX
JNOCTHXKEHUM HayyHOW MbIciu. B yuyeOHOM mporecce JIeKIHs BBIIOJHSAET METOA0JI0IHUYECKYIO,
OpPraHU3AIMOHHYI0 U HHGOPMAITMOHHYI0 (PYHKIIMU. JIEKIUsT pacKphIBaeT MOHSATUHHBIN ammapar
KOHKPETHOM 00JIacTh 3HaHUs, €€ MpOoOJeMBbl, JaeT IEeJIbHOE MPEJCTaBIEHUE O IUCIUIUIMHE,
MTOKa3bIBAET B3AMMOCBS3b C IPYTUMU JUCITUTUTHHAMM.

[InanupyeMble pe3ysbTaThl IPU OCBOCHUH 00YYAIOIMUMHUCS JICKITMOHHOTO MaTepHaa;

— TIOJTYY€HHE COBPEMEHHBIX, 1ETTOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUN, YPOBEHb KOTOPHIX
OIIpENENAETCS HEIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOM TEME;

— TIOJIYYE€HHE OTIhITAa TBOPUECKOU pabOTHI COBMECTHO C MPEIO aBaTEeNIeM;

— pa3BuTHE  TPO(PECCHOHATBHO-JCIOBBIX  KadecTB, JIIOOBH K  TpeIMeTy u
CaMOCTOSITEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TOSIBJIEHWE HEOOXOAMMOT0 MHTEpeca, HE0OOXO0AMMOTO JIJIsi CAMOCTOSITEIIBHON PabOTHI;

— NOJIyY€HHE 3HAaHUN O COBPEMEHHOM YPOBHE PAa3BUTHs HAYKH M TEXHUKH U O IPOTHO3E
WX pa3BUTUS Ha ONMKaliue rojpl;

— HAY4YUTbCSI METOOUYECKH oOpalaThiBaTh MaTepuasl (BBIACNATH IJIABHBIE MBICTH U
MOJIOKEHHUsI, TNPUXOJAUTh K KOHKPETHBIM BBIBOJAM, TIIOBTOPATh MX B  Pa3IMYHBIX
(hopMyITUPOBKAX);

— MOJy4eHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOIMMbIX TEPMUHOB U MOHSATHUI.

JIeKUMOHHBI MaTepual MOXET COINPOBOXKIATbCA JIEMOHCTpalMed CIaioB U
UCIIOJIb30BAHMEM pa3/laTOYHOTO0 Marephajia IpU MPOBEACHUM KOPOTKUX AMCKyccuid 00
O0COOCHHOCTSIX MPUMEHEHHUSI OTAETbHBIX TEMATHK 10 TUCHUIUIMHE.

CrpyKTypa NpeaocTaBieHus JICKIIMOHHOIO Marepuaa:

Pasnen 1. Beenenue

Tema 1.1. JlaHHbIE U UX U3MEPECHUE.

Tewma 1.2. [llkainbl

Tema 1.3. XapakTtepuctuka u Kiaccudukamnus 3ajad aHalIM3a JaHHBIX

Tema 1.4. Dranbl pemieHus 3aj1a4u aHaJIu3a JaHHBIX.

Pazpnen 2. Cratuctuueckuii aHaIn3 1aHHBIX

Tema 2.1. JleCKpUnTUBHBIN aHAINU3

Tema 2.2. Ananus cBszeit

Tema 2.3. MHOrOMepHBIN CTATUCTUYECKUI aHAIIN3

Tema 2.4. AHanu3 BpeMEHHBIX PAJI0B

Pazpnen 3. KnactepHslii ananus

Tema 3.1. [locTraHoBKa 3a/1a4uM KJIIACTEPHOTO aHAN3a

Tema 3.2. MeTpuku paccTossHUI

Tema Paznen 4. Knaccudukarus

Tema 4.1. [locranoBKka 3a1aun KJ1accU(UKALIUN

Tema 4.2. Metoas! knaccudukaiuu 3.3. MeTo1bl KIIaCTEPHOTO aHAIK3a




Paznen 5. 3akmoueHue
Tema 5.1. IlepcrieKTHBBI pa3BUTHUS aHAJIN3A JAHHbIX.

11.2. Meroauueckne yKa3aHus JUIs OOYYaIOUIUXCS MO TMPOXOXKIACHUIO IMPAKTHYECKHX
3aHATHI

[IpakTuyeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (POPM OpraHH3alMH Y4eOHOTO
IpoLecca, 3aKJII0YaroIIascs B BHIIOJHEHUN 00y4arolUMHKCS 0] PYKOBOACTBOM IPENOIaBaTels
KOMILJIEKCAa Y4e€OHBIX 3aJaHMM C LENbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB Y4eOHOM
JUCLMILIMHBL, TPUOOPETEHUS] YMEHUI U HaBBIKOB, OIIbITa TBOPUECKOM 1€ATEIbHOCTH.

[enbro mpakTUYECKOro 3aHATHs JUIsl 00yYaloLEerocs sBJSETCs IPUBUTUE 00ydarOIUMCS
YMEHHM U HaBBIKOB IPAKTUUYECKOM JIEATEIBHOCTH 110 U3y4aeMOU TUCIUIUINHE.

[1nanupyemble pe3ynbTaThl IPU OCBOCHUU O0yJarOIIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKpeluleHHe, YriyOjieHue, paclIMpeHue M JeTalu3alus 3HAaHUH TpU pelIeHUuU
KOHKPETHBIX 3a7ay;

— pa3BUTHE [IO3HABATENbHBIX  CIOCOOHOCTEH, CAMOCTOSITEIbHOCTH  MBILUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJICHME HOBBIMM METOJaMU M METOAMKAMHU H3Y4YeHMs] KOHKPETHOH yueOHOM
JTUCLMIUINHBI;

— BBIpa0OTKa CIOCOOHOCTH JIOTUYECKOTO OCMBICIIEHUS TIOJYYE€HHBIX 3HAHUM JUIsS
BBITIOJTHCHUS 3aJIaHUM;

— oOecrniedyeHre palMOHAILHOTO COYETAaHUSl KOJUIEKTMBHOW M WHAMBUAyaJIbHON (Gopm
0oOy4eHwHs.

TpeboBaHUA K IPOBEACHUIO MPAKTHUECKUX 3aHATHI
Pe3ynbraThl BBITIONTHEHHS TPAKTUYECKHX pabOT 1O TpeOOBaHUIO TMIPEToIaBaTess
BBITPY)KAIOTCS B JINUYHBIN KAOMHET WM 0OCYXIAI0TCS B ayJJUTOPUH BO BPEMsI 3aHATHH.

11.3. Meroauveckue ykKazaHus JUisi OOYyYaroIIMXCS TIO BBITIOJHEHHUIO J1a00paTOPHBIX
pabot

B xoxe BwImongHEHUs a0OpaTOPHBIX pabOT OOydYaIOMUKUCS MODKEH YIIIyOuTh |
3aKpeNUTh 3HaHUA, NMPAKTUYECKUE HABBIKH, OBIAJETh COBPEMEHHON METOJMKOW M TEXHUKOU
SKCIEPUMEHTa B COOTBETCTBUHM C KBATM(PUKAIMOHHOW XapaKTEPUCTHUKON 0O0ydaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-TIPAKTHYECKON, pacueTHO-
AQHAJIMTUYECKON YacTel U KOHTPOJbHBIX MEPOTIPUSATHI.

Boinonnenue nabopatopHeIX paboT 0O0ydaromUMCs SIBISIETCS HEOTHEMJIEMOI 4YacThIO
W3YYEHUS JUCIHUIUIMHBI, OMpelnesieMoi y4eOHBbIM IUIaHOM, M OTHOCHTCA K CPEACTBAM,
ofecrevynBaroINM PEIICHHUE CIETYIOIMX OCHOBHBIX 3a/1a4 00y4aronierocs:

— NpuoOpeTeHe HAaBBIKOB UCCIIEIOBaHMSI MPOLIECCOB, SIBJICHUNA U OOBEKTOB, U3y4aeMbIX
B paMKax JaHHOW JUCIUILINHBL,

— 3aKpeIuieHue, pa3BUTHE U JeTalu3alus TEOPETHUYECKUX 3HAHUW, MOJIyYEHHBIX Ha
TEKIUSAX;

— MOJy4eHHe HOBOM MH(OPMAIINH 110 U3y4aeMOW JUCIUILTHUHE;

— npuoOpeTeHe HAaBBIKOB CAaMOCTOSITEIbHOM paboThl ¢ 1a00paTOPHBIM O00OPYIOBAHHEM
U pubopamu.

3ajgaHue ¥ TpeCoBaHUs K IPOBEICHUIO JIAO0PATOPHBIX padoT

3aaHus K TPOBEICHUIO JIAOOPATOPHBIX PAa0OOT MpPHUBEJICHBI B Y4€OHO-METOAMYECKOM
nocoouu:

IMugp 004 T 23 Tarapuukosa, T. M. AHaiu3 JaHHBIX: Y4eOHO-METOAUYECKOE ITocodue
/ T. M. Tarapuukosa; C.-Ilerep0. roc. yH-T aspokocM. npudopoctpoenus. - Cankr-IlerepOypr:
Wzn-Bo I'YAIL 2021. - 121 c.




Crpykrypa 1 opma oTUeTa 0 Ja00PaTOPHOM paboTe
Lenp paboOThI M cOEpIKAHNE 3aJaHuS.
Onucanue xo0/1a BBIIIOJIHEHUS PaOOTHI.
JleMoHCTpanys NOJIy4€HHBIX pPe3yIbTaTOB.
BrIiBo1BI 0 TIpoAeIaHHO# padoTe.

OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI.

agbrwbpE

TpeGoBanwust k 0popMIIEHUIO OTYETA O JIAOOPATOPHOU paboTe

Otuer odopmitsercs cormacao 'OCT P 2.105-2019. O6si3aTelbHO HATMYHE TUTYJIBHOTO
JIUCTa ¥ COOTBETCTBHE CTPYKTYpPE OTYETA.

OTueT o mpoieaHHOK paboTe BHITPYKACTCS B IMYHBIN KaOMHET.

11.4. Meroauueckue yka3zaHus A 0OOy4yarolnXcs MO MPOXOKICHUIO CaMOCTOSTEIbHON
paboThl

B xoze BBINOJIHEHUSI CaMOCTOSTEIHLHON PabOThI, 00YJAIONTUNCS BBITIOJNHIET paboTy I0
3agaH B Xo/e BBIMOJHEHUS CaMOCTOSITETIHLHON paboThI, 0Oy4YarOMMKCS BBIMOTHSIET padoOTy MO
3aJJaHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE IpenojaBaTelis, HO 0€3 ero HemoCpeACTBEHHOIO
y4acTusl.

Jnst oOydaroruxcst Mo 3a04HOM dopme OOydeHHs, caMOCTOsITeNbHAas paboTa MOXKET
BKJTIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOSATEIBLHON pabOThI, y oOydaromerocs GopMHpPYeTCs
1enecooOpa3Hoe MIaHUpOBaHUE paboYero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUs
Y HaBBIKM B YCBOCHHW M CUCTEMATH3AIMK TMPUOOpETaeMbIX 3HAHWH, 00eCIeYrBaACT BBICOKHIA
YPOBEHb YCIICBACMOCTH B TIIEPUOJ OOYYCHHS, ITOMOTACT IOJIydUTh HABBIKA TIOBBITIICHUS
poheCcCHOHAITBHOTO YPOBHSI.

MetonuyeckumMu ~ MaTepuajamMH,  HampaBSIOUIMMU  CaMOCTOATEIbHYIO  paboTy
00yJarOIINX CSISBIISIOTCS:

— y4eOHO-MEeTOMUECKHUI MaTepHall o JUCLUIIINHE;

— METOJUYECKHE YKa3aHUs 10 BBIIOJHEHUIO KOHTPOJIBHBIX Pa0OT (11 00yJaromuxcs mno
3a04HOM hopMe 00ydeHU).

11.5. Meroaudeckue yKazaHWs JUIA OOYYaIOMIUXCA 1O TMPOXOXKIACHUIO TEKYIIETro
KOHTPOJIS YCIICBAEMOCTH.

Texkymuid KOHTPOJIb YCIIEBAEMOCTH TpEAyCMaTPpUBAaeT KOHTPOJb KadyecTBa 3HAHUHN
00yJarouXxcs, OCYIIECTBIAEMOTO B TEUCHHE CEMECTpa C IEIbI0 OIICHUBAHUS XOJa OCBOCHHS
JIACLIMIUTHHEL.

[IpakTnyeckue u J1abopaTopHbie PabOTHI 3aAIIUINAIOTCS B TCYCHHH JBYX HEACb IMMOCTE
MOJIydCHHUsI 3aJaHus. Pe3ynbTaThl 3alllUThl YYUTHIBAIOTCS TPU TPOBEICHHH IMPOMEKYTOUHOM
aTTeCTallHU.

11.6. MeToauyeckne yKa3aHus il OOYYaromMXCs M0 MPOXO0XKICHUIO MPOMEKYTOUHOM
aTTECTaIlHH.

[MpomexyrouHast ~ arrectamus  OOyYAlOUIMXCS — MPEIyCMAaTPUBAaeT  OLCHUBAaHHE
MIPOMEKYTOYHBIX ¥ OKOHYATEIBHBIX PE3YyJIbTaTOB 00yueHUs 1o auciuiuimHe. OHa BKIIIOYACT B
cebs muddepeHIPOBaHHBIN 3aUeT.

JuddepeHunpoBanHblid  3a4eT — O3TO (GoOpMa OIEHKA 3HAHUH, MOJYYCHHBIX
00yYaroImuMcs MPU U3yYCHUHU TUCITUTUINHBI C aTTECTAIMOHHOW OLIEHKOW «OTIIMYHOY, «XOPOIIOY,
«YIIOBJICTBOPUTEIILHOY», «HEYIOBJICTBOPUTEILHOY.

CTyneHThI, YCICNIHO BBIMOJIHUBIIME BCE MPAKTUYECKUE M JTA0OpAaTOpHBIC PabOThI, W
MPOIIE/IINE TECTUPOBAHNE HA YKCIIO OAJUTOB BbIlIe 85 0aTIOB OIICHUBAIOTCS HA «OTIMIHOY.



CTyneHThbl, YCIEIIHO BBINOJHUBIINE BCE NMPAKTUYECKUWE M JabopaTopHbIe PadOTHI, U
IpoIIeIINe TECTUPOBAHME Ha 4YHCIO OauioB Bbime 69 OamtoB um He Oonee 85 OamwioB
OILICHUBAIOTCS HA «XOPOIIIOY.

CTyneHThbl, YCIEIIHO BBINOJHUBIINE BCE NMPAKTUYECKUWE M JabopaTopHbIE PabOTHI, U
NpoIIeIIne TECTUPOBAHHE Ha 4YHCIO OauioB Bbime 54 OamioB u He Oonee 69 Oamos
OILICHUBAIOTCSI Ha «YIOBJIIETBOPUTEIHLHO.

CryneHTsl, BBITIOJHUBIINE HE BCE MPAKTUYECKUE H(MIM) JIa0OpaTOpHbIE paOOThl CAAIOT
madd. 3ager mo BompocaM, MPUMEPHBIN NIepeueHb KOTOPHIX IPUBEIEH B TadmuIe 16.

CTyneHTbl, TONYYUBIIHE OICHKY «YAOBIETBOPHUTEIBHO» IO TECTUPOBAHHIO, HMEIOT
paBo caTh 1UQd. 3a4eT U MOBBICUTH OLICHKY.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




