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AHHOTaAUA

HucuuruiiHa «BBeneHne B aHanu3 JaHHBIX» BXOIUT B 00pa30BaTENbHYIO MPOTpamMMy
BbICIIETO 0Opa3oBaHUs — TMporpaMMmy OakajaBpuara [0 HAalpaBJICHUIO IOATOTOBKH/
cneuunanbHoctd  09.03.03  «llpuknagHas wuHpopMmaTuka» HanpaBieHHocTH «[Ipuxmamgnas
nHpopMaTHKa B MHPOPMALMOHHOU cdepey. uciumimna peanusyercs kapenpoit «Ned 1.

JucuuiuiiHa HaneneHa Ha (GOpMHUPOBAHHE y BBIITYCKHUKA CIETYFOIIUX KOMIIETCHIIHIA:

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 PEHICHHUs, UCXOJS W3 ACUCTBYIOUIMX MPABOBBIX HOPM, MMEIOLIHXCS
pPECYPCOB U OIrPaHUYEHUID)

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

Conepxanue JUCHUIUIMHBI OXBATBHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C HM3YyYCHHEM U
NpUMEHEHHEM METOJIOB aHajh3a JaHHBIX W W3BICUEHUS HWHPOPMALNHU, 3aKOHOMEPHOCTEH,
3HAHWUN U 11a0JIOHOB U3 OOIBIINX 00bEMOB HEOOPAOOTAHHBIX JAHHBIX.

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

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

OO0mast TpyJI0eMKOCTh OCBOCHHS JTUCITUIUIMHBI COCTABIISICT 3 3a4eTHBIX eawHmIb, 108
4acoB.

S3b1K 00y4YeHUS 110 AUCITUTUTNHE «PYCCKU)»



1. TlepedeHb MIIAHUPYEMBIX PE3yAbTaTOB O0YUECHHUS MO AUCIUTUINHE

1.1. llenn mpernoaaBaHusl JUCHUIUIMHBI: (POPMHUPOBAHHWE KOMIIETCHLUH, MO3BOJISIOMINX
UCIOJb30BaTh COOTBETCTBYIOIIMKA MaTeMaTHYECKUI ammapaT U MHCTPYMEHTAJIbHBIE CpPEACTBA
JUIsl aHAJIM3a JAHHBIX W W3BJICYEHUS MH(POPMALMHU, 3aKOHOMEPHOCTEH, 3HAaHUN W 1Ia0JIOHOB U3
60X 00HEMOB HEOOPAOOTAHHBIX JAHHBIX.

1.2. JucuurmumHa BXOAMT B  COCTaB  4YacTH, (QOPMHPYEMOW  y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHON MPOrpaMMBbl BICIIETO 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
KOMITCTCHIIUSIMHA MJIH MX 9acTsiMU. KOMIETEHIIMU U MHAMKATOPBI UX JIOCTHXKEHHS TIPUBEICHBI B
tabmuue 1.

Tabnumna 1 — [lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHKEHUS

Kareropus (rpymma) Konn Kon v HanMeHoBaHMe MHIMKATOPA JOCTHKEHUS
HaMEHOBaHHE
KOMITIETEHIIUHA KOMIIETEHIINHU
KOMIIETEHIIUHA
VK-1 Criocoben
VK-1.3.1 3HaTh METOIMKH TIOUCKA, COOpa
OCYIIIECTBIISATh
. | 06paboTkM HHPOPMAIIUU, B TOM YHUCIIE C
TTOUCK, KPUTHYECKHI .
WCITOJIh30BaHNEM HH(POPMAIIMOHHBIX TEXHOJIOTHI
aHaJu3 U CUHTE3
VK-1.V¥.3 ymets oniennBath HHGOpPMAIIHIO Ha
VYHuBepcanbHbIE nHpopmanuy,
JIOCTOBEPHOCTD; COXPAHAThH W MepeaBaTh JaHHbIE
KOMITETEHIIUHA 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 HHCTPYMEHTOB IS
[IOCTaBJIEHHOM 1[E€JIH P P PyM
pEIICHUS TTOCTABICHHBIX 3a]1a4
U BBIOMpATH
VYK-2.V.1 ymeTs npoBOAUTH aHAIU3
OINTUMAJIbHEIE o
YHuBepcanbHbIC CHOCOBLL X MOCTABJICHHOM 11eNi U (GOPMYITMPOBATh 3a1a4H,
KOMIIETEHI[UHU 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
[IpodeccronanbHble | 1 MATEMAaTUYECKUE
MPOLIECCOB U CUCTEM
KOMIIETESHITUHN METOJIBI B
[1K-13.B.1 BnaneTh HaBbIKaMU pELICHUS 3aa4
dhopmanuzanuu
aHaM3a MHPOPMAIIMOHHBIX MPOIIECCOB U CUCTEM
penieHus
MPUKIIATHBIX 33124




2. Mecto qucuutuinabl B ctpykrype OI1
JlucuuminHa MOXKeT 0a3upoBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIONTUMUCS

IIPU U3Y4YECHUHU CIICYIOLIUX TUCLHUILINH:
— Teopus BEpOATHOCTEH,

— Teopus cucrteM u CUCTEMHBIN aHAIIN3,

Maremaruka. MatemMaTu4eCcKU aHaJIn3

— HHdopManmoHHbIe CHCTEMBI U TEXHOJIOTHH.

3HaHMsl, MOJyYE€HHbIE NPHU H3YYEHUU MaTepuana JaHHOW AMCLUMIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYEHHE, TaK U MOT'YT UCIIOJIb30BATHCA IIPU U3YYEHUH JAPYTUX JUCLUILIMH:

— HHTennexTyaibHbie HHPOPMAIIMOHHBIE CUCTEMBI,

— Mammnnoe oOy4yenue
— WHudopmanmonHas 6e301macHOCTb

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

Tadnuie 2.

Tabnuia 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIIHBI

TpynoemkocTs 1o

Bun yue6Hoit paboTbl Bcero ceMecTpam
Neb6
1 2 3
Oowan mpyooemkocma oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuyeckoil n0020mMoeKu 2 2
Ayoumopnsle 3anamus, BCETo 4ac. 12 12
B TOM YHCIJIE:
nekmuu (JI), (dac) 4 4
npaktuueckue/cemunapckue 3ausatus (113), 4 4
(dac)
naboparopusie padoTsl (JIP), (dac) 4 4
KkypcoBoit npoekt (padora) (KII, KP), (yac)
JK3aMeH, (Jac)
Camocmosamenvnas paboma, Bcero (4ac) 96 96
Buo npomesrcymounoii ammecmayuu: 3auer,
mapd. 3aver, sk3amen (3auer, Judd. 3ay, Hnbo. Hudd. 3au.
3au.
DK3.%%*)
[Ipumeuanue: "~ kaHIHIATCK SK3aMeH

4. CopeprkaHu€ TUCIUTIIMHBI

4.1. Pacnpenenenue TPyJOEMKOCTH JUCIHILTUHBI MO pa3feniaM U BUAaM 3aHITUMN.

Paznensl, TeMbl JUCHMILINHBI U UX TPYAOEMKOCTh MPUBEICHBI B TabnuIe 3.

Ta6Jmua 3 PaS,[[eJ'ILI, TEMbI JUCHUILJINHBI, X TPYAOCMKOCTDH

Pa3ILGJIBI TEMbI JUCHUITIJIMHBI .HCKI_II/II/I I3 (C3) P KII CPC
’ (qac) (uac) (dac) (dac) (dac)
Cemectp 6
Paznen 1. Beenenue
Tewma 1.1. /lanHbIEe U UX U3MEPEHUE. 1 10
Tema 1.2. [kainbl
Tema 1.3. XapakrepucTuka 1 Kiaccuukarus




3aJa4 aHalin3a JaHHBIX

Tema 1.4. Oranel penieHus 3ajaun aHanu3a

JTAHHBIX.

Pasnen 2. CraTUCTUYECKUN aHAIN3 JaHHBIX
Tema 2.1. JlecKpUIITUBHBIN aHATIN3

Tema 2.2. Auanus cBs3eit

Tema 2.3. MHOrOMepHBIN CTaTUCTUYECKUI

aHaJIn3

Tewma 2.4. AHau3 BpeMEHHBIX psJI0B

Paznen 3. Knactepuslii anamus
Tema 3.1. [locranoBka 3a1auu KJIaCTEPHOTO

aHaJInu3a

Tema 3.2. MeTpuku paccTossHUi
Tewma 3.3. MeTobl KJTACTEPHOTO aHANIM3a

Paznen 4. Knaccudukarus

Tema 4.1. [TocTaHOBKa 3329 KITaCCHU(PUKAIINN 2 2 30

Tema 4.2. Metop! ki1accupukauu

Pasznen 5. 3axmrouenue

Tema 5.1. [lepcnexkTuBBI pa3BUTHS aHAIM3A 1 6

JNAHHBIX.

Hroro B cemectpe:

4 4 4 96

Hroro 4 4 4 0 96

HpaKTI/I‘-IeCKaH IIOArOTOBKA 3aKJIF0OYaCTCs B HEMOCPEACTBECHHOM BBITIOJIHCHUHN
OOyJarOIMMHUCA  OMNMPEACICHHBIX  TPYIOBBIX  (QYHKIMWA,  CBSA3aHHBIX C  Oymymiei
po(hecCHOHATLHON IESATEIEHOCTHIO.

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

Tabmuma 4 — CoxepxaHue pa3esioB M TEM JICKIIMOHHOTO ITUKJIIA

Howmep pazgena

HasBanue n COACPIKAHUE PA3a€CJIOB U TEM JICKIIMOHHBIX 3aHATUH

Pasnen 1. Beengenue

Tema 1.1. /lanHbIe U UX U3MEPEHUE.

[Monsitre nanubix. M3mepenwns. Turbl HaOOpoB maHHBIX. DopMaThl
XpaHeHus naHHbIX. Kinaccudukanus BUI0B TaHHBIX.

IlocranoBka 3amaun aHanmW3a JaHHBIX. VcTopus pa3BUTHUSA
TEXHOJIOTHM aHAJIN3a TaHHBIX.

Tema 1.2. HIkanbl

Tuner mkan wu3mepeHuil. HomuHanbHasg, nOpSAKOBasd,
WHTEPBAJIIbHAS, OTHOCUTENBHASA U IUXOTOMUYECKAs IIKAJIBL.
Tema 1.3. XapakTepucTuka u KjiaccupuKanus 3a1a4 aHajau3a
JAHHBIX

CrartucTuueckre MEeTO/Ibl: IECKPUNITUBHBIN aHAJIU3 U OINKCAaHUE
HCXOIHBIX  JaHHBIX, aHajau3  CBA3EH,; MHOTOMEPHBII
CTaTUCTUYECKUM aHaAJIU3; aHAJIU3 BPEMEHHBIX PSAIOB.

Meronpl MaIIMHHOTO 00y4YeHNUs: UCKYCCTBEHHBIE HEHPOHHBIE CETH,
JepEBbsI PELLICHNH, MalllMHa OMIOPHBIX BEKTOPOB, METOJ OJM>Kaiero
cocena, meron baiieca.

Tema 1.4. DTanbl pemieHus 321241 AaHAJIM3a JAHHBIX.

Metonsl cbopa M TOArOTOBKM HCXOJHOrOo Habopa JaHHBIX.
®opmynupoBka 1end. Bplbop Merona aHaiM3a  JIaHHBIX.
IIpencraBnenue pe3yiabTaToB.

Pazpgen 2. CtaTtuctudecKkuii

Tema 2.1. leCKpUNITHBHBII aHATN3




dHAJIM3 JaHHBIX

[IpoBepka runoTe3 CTaMOHaPHOCTH, HOPMAJIBHOCTH,
HE3aBUCHUMOCTH, OJJTHOPOJHOCTH, OLIEHKA BU1a (YHKIUU
pacupeneneHus U ee mapaMeTpoB

Tema 2.2. Ananu3 cBszei

KoppensainoHHslii 1 perpecCHOHHBINA aHAU3, (PaKTOPHBIH
aHaIu3, JUCIIEPCUOHHBIN aHAIU3

Tema 2.3. MHOrOMepHBIi CTATHCTHYECKUH AaHAJIN3

KomnoneHnTHbII aHanus, JUCKPUMHUHAHTHBIN aHanus,
MHOTOMEPHBI  PETPECCUOHHBIM  aHAIN3, KAHOHUYECKHUE
KOppeJsALuu

Tema 2.4. AHaIU3 BPpeMEHHBIX PS/I0B
JlnHamuyeckrue MOJENH U MTPOTrHO3 HA OCHOBE BPEMEHHBIX

pAIOB

Paznen 3. Kimacrepusrii anamus

Tema 3.1. IlocTaHoBKa 327a4H KJIACTEPHOI0 AHAIN3A

[Touck cymecTByromux cTpykryp. OIieHKa KauecTBa KilacTepHu3aliii.
IIpouece kacrepu3aluy.

Tema 3.2. MeTpuku paccTostHUIA

[NonsiTre MeTpukH, Mepa 0IM30cTH 00BEKTOB. EBKIINIOBO
paccrosiHue, Ipyrue METPUKH.

Tema 3.3. MeToabl KIaCTEPHOI0 AHAJIN3A

Hepapxuueckue aaropuTMbl, HEUEPAPXUUECKUE AITOPUTMBI

Pazmen 4. Kiaccuduxkarms
ceTH

Tema 4.1. ITocTaHoBKa 3a7a4u KJacCH(PUKATUU

CucTteMHOE  pacnpeleNieHHe M3Yy4aeMbIX MNPEAMETOB IO
CYIIIECTBEHHBIM Mpu3HakaM. [IpaBwiia kiraccuukamm.

Tema 4.2. MeToabl Kaaccupuranumn

JepeBo pelienuii, caydailHbIiA J1eC, METO OIIOPHBIX BEKTOPOB, METO/
Ommkaiero cocena, Mmerof baiieca, HelipoHHBIE CeTH

Pasnen 5. 3axiroueHue

Tema 5.1. [lepcrieKTHBBI PA3BUTHS aHAIN3A TAHHbBIX.
[IpuokeHre METOIOB aHaNN3a JaHHBIX K aKTyaJbHBIM 33]a9aM.
Jpyrue 3agaun aHanm3a JaHHBIX

4.3. TlpakTtuueckue (CEMHUHAPCKHE) 3aHATUS
TeMbl MpaKTHUECKUX 3aHATHIA U UX TPYJAOEMKOCTh IPUBECHBI B TAOIHIIC 5.

Tabmuma 5 — [IpakTrdeckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux No
TeMbl o
Ne ®DopMbl TpaKTUUYECKUX | TPyIOEMKOCTD, |IPAaKTHYECKOH | pa3aerna
MPaAKTUYECKHUX o
/a u 3aHATUN (gac) MOATOTOBKH, | TMCIIHII
3aHATHH
(dac) JINHBI
Cemectp 6
1 | Knacrepnsriii anaim3 | UrpoBoe 2 0,5 3
MIPOCKTUPOBAHHUE
2 | Knaccudukanms Hrposoe 2 0.5 4
IPOEKTUPOBAHHE
Bcero 4 1

4.4. JlabopaTopHbI€ 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYAOEMKOCTb IPUBEEHBI B TabH1Ie 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTh

N3 Hux Ne
Ne Hammverosarue 1aB0paTOPHEIX pabor TpynoeMKOCTb, | IPAKTUYECKOU | pa3aena
/1 (dac) MOJATOTOBKH, | JMCITHII

(gac) JIMHBI
Cemectp 6
1 | IlpenoOpaboTKa TaHHBIX 2 0,5 1
2 | Knacrepusanust JaHHBIX 2 0.5 3
Bcero 4 1

4.5. KypcoBoe nmpoeKTUpoBaHUE/ BHITOJTHEHUE KypCOBOM PabOTHI

Y4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCs
Bunel camocTosiTenbHON paboThI M €€ TPYAOEMKOCTh ITPUBEIEHBI B Tabnuie /.

Tabmuna 7 — Bunel camocTtosTensHON paboThl M €€ TPYA0EMKOCTh

Bua camocrositensHOM paboTh BSIZZO’ CemecTp 6, yac

1 2 3
W3yuenne teopernyeckoro mMarepuana qucuuiuimasl (TO) 30 30
KypcoBoe npoekrupoanue (KII, KP)
Pacuerno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka k Tekymemy KOHTpoJro ycreBaemoctu (TKY)
Jomamaee 3aganue (/13) 20 20
KonTtponsabie paboTh 3a0unnkoB (KP3) 26 26
[ToaroroBka k mpomexxyrounoi arrectaruu (I1A) 20 20

Bceero: 96 96

5. IlepeyeHn yueOHO-METOIUUECKOTO OOCCTICUCHHMS
JUTSI CAMOCTOSTENIbHOM PabOThl 00YJArOIIUXCSI TI0 TUCIUTIIAHE (MOIYIIIO)
Y4eOHO-METOAMYECKUE MaTepralibl JUIsl CaMOCTOSTEIIBHOH paboThl  00ydaromuxcs

yKa3zaHsl B 1.1, 7-11.

6. HepequL MCYATHBIX U 3JICKTPOHHBIX y‘Ie6HbIX H3I[aHPIﬁ

HepequL IICYATHBIX U SJICKTPOHHBIX y‘ICGHBIX I/I3,I[3.HI/II>'I IIPUBCJICH B Ta6J'II/ILIe 8.

Tabnuma 8— IlepeyeHpb MeYaTHHIX U AJIIEKTPOHHBIX YUEOHBIX U3aHUN

HIudp/ KomuuectBo 3K3eMILTIpOB B
URL bubnuorpadudeckas ccpuika oubnmoreke (Kpome
azpec JIEKTPOHHBIX SK3EMILISPOB)
004 Anmmaigun, 3. MammHHOoe OoOy4eHHe: HOBBIT 3
A5l UCKYCCTBEHHBI MHTEIEKT / . Anmaiaus. - M.:
Anbnuna [Tabnumep: Touka, 2017. - 208 c.
519.1/2 Xumenko, B. W. CnyuaiiHble naHHBIE: CTPYKTypa 25
X 46 u aHamu3: yueOuk / B. M. Xwumenko. - M.:
Texnocgepa, 2017. - 424 c.
004 TatapuukoBa, T.M. AHau3 JaHHBIX B MPUKIIATHBIX 5




T23 3agadax obecrieueHust HHOOPMAITHOHHON
6e3omacHocTu: moHorpadus / T. M. TaTapHUKOBA;
C.-IletepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHHUS.
- CIIo.: U3g-Bo I'VAII 2018. - 115 c.

004 TarapuukoBa, T. M. AHanu3 naHHbIX: yueOHO- 5

T 23 Metoauueckoe mocodbue / T. M. Tarapuaukosa; C.-
[letepb. roc. yH-T a9pOKOCM. TPUOOPOCTPOCHHS. -
Cankr-IlerepOypr: U3n-so I'VAIL 2021. - 121 c.

7. TlepedeHb MEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
UH(POPMAIIMOHHO-TEICKOMMYHHKAITUOHHOH ceTH «HTepHeT»
[Mepeuenn ANEKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB UH()OPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTh «HTepHeT», HEOOXOAUMBIX Ui OCBOCHUS JUCIHMIUIAHBI
npuBeeH B Tabimie 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX OO0pa30BaTENBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
URL aapec HaumenoBanue
1. http://www.machinelearning.ru 1.TIpodeccnonanbHbII MHPOPMAIIMOHHO-
AHAJIIUTUYCCKNU eCypcC, ITIOCBAIIICHHBIN
2: https://ww.coursera.orq/ learn/mac MAITHEHOMY 06yquHI:0, ggcnogHaBaHHm 06paz0
hlne_lw B U UHTCIIJICKTYAJIbHOMY aHAJIN3Yy JaHHBIX.
3. https://www.coursera.org/specializat | 2. Machine learning by Andrew Ng,
ions/machine-learning-data-analysis 3.Kypc «AHaJM3 TaHHBIX» OT IIKOJIBI aHATH3a
4. https://it.mail.ru/video/playlists/16/ JaHHBIX,
4. Metonbl 00paboTKH O00NbIIMX JaHHBIX, | T
mail.ru,

8. Ilepeuenn nHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHbp TPOTPAaMMHOTO O0OECHEUEHHS, HCIOIB3yEeMOTO TPU OCYIIECTBICHUU
00pa3oBaTeNIbHOTO TpoIIecca 10 AUCIUITIHHE.
[lepedeHp UCONB3yEMOTO MIPOrPAMMHOTO oOecrieueHus npejacTasieH B Tadmuie 10.

Ta6muma 10— [TepeyeHs nmporpaMmMHOTO O0OecTieYeHUs

Ne i/ HaumenoBanue

He npenycmoTtpeno

8.2. Ilepeuenp UH(POPMALIMOHHO -CITPABOYHBIX CHCTEM,UCIIOJIb3YEMbIX npu
OCYIIECTBIICHHH 00Pa30BaTEIILHOTO MPOIECcca MO TUCIUILTHHE

[lepeyeHp WCHONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TMPEICTABICH B
Tabymue 11.

Tabnuua 11— ITepeyeHp HHPOPMALIMOHHO-CIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKas 6a3a
CoctaB  MarepuanbHO-TEXHHYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYILECTBIICHUS
00pa3oBaTeNILHOTO Ipoliecca Mo AUCHUIINHE, IPeAcTaBiIeH B Tabauel 2.



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/

Tabnuma 12 — CocTaB MaTepuaibHO-TEXHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTh Howmep aynuropun
/i MaTepHaATbHO-TEXHIUYECKON 0a3bl (Tipu HEOOXOTMMOCTH)

MynbsTuMenuiiHas JEKIUOHHAs ayIUTOPUs

Kitace st nenoBoit urpel

3 | BeruncnurensHas nabopatopus

10. OnenHouHsIe CpeaCTBA ISl IPOBEICHHS IPOMEKYTOYHOM aTTeCTAI[H
10.1. CocTaB OILIGHOYHBIX CpPEACTBIUIA NPOBEACHUS IPOMEKYTOUHOH aTTeCTalllH
oOyJaronuxcs 1o JUCHUIUINHE MPUBEACH B Tabmuie 13.

Tabmuna 13 — CocraB OIEHOYHBIX CPEICTB ISl IPOBEIECHHSI TPOMEKYTOYHOM aTTeCTaIH

Bun npomexyTodHOM aTTecTaluu IlepeyeHb OIIEHOYHBIX CPEACTB
JuddepeHurpoBaHHbIN 3a4ET Crnircok BOIIPOCOB;
TecTsr;
3agayn.

10.2. B kadecTBe KpHTEpPHEB OICHKA YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMITETEHIMI 00y4yaronuMucs MpUMeHsieTcs S-0ajuibHasi IIKana OLEHKU CPOPMHUPOBAHHOCTU
KOMIIETEHIIN, KoTopas npuBeeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET HUCIOJIb30BATHCA
100-0amnpHast ~ mIKasia  MOAYJIBHO-PEHTHHTOBOW  CHCTEMBI ~ YHHUBEPCHUTETa,  IpaBWIIA
HCIIOJIb30BAHNSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL

Tabmuma 14 —Kpurepun ornieHkn ypoBHS CHOPMHUPOBAHHOCTH KOMITETCHITHIA

Or11eHKa KOMITETEHITIN

XapakTtepucTuka c(hOpMHUPOBAHHBIX KOMIIETEHIIHIA
5-0amtpHad mkana P P (bop M

— oOy4aroruiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBINA
MaTepualr;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEIHHO M IPAMOTHO €r0 M3J1aracr;

— ONMUPAasCh HA 3HaHWS OCHOBHOW M JONOJHHUTEIBHOW JIUTEPATYPHI,
TECHO IMPHBSI3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKECHUS C MPAKTHYECKON
JeSITeTbHOCTHIO HAIIPABIICHHS,

— yMeJi0 000CHOBBIBACT M ApPTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJBLI U 0000IIEHHS;

— CBOOOJTHO BJIAJICET CHCTEMOM CIICIMATM3UPOBAHHBIX MTOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00y4aroUuiics TBEPIO YCBOWJI MPOrPaAMMHBIN MaTepuall, TPaMOTHO
U, 10 CYIIECTBY, H3JlaraeT €ro, ONUpPAasCh Ha 3HAHWS OCHOBHOU
JUTEPATYPHI;

— HE JIONYCKAaeT CYIIECTBCHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHMS C NPAKTUYECKOH JIEATEIBHOCTHIO
HaIpPAaBJICHUSA;

— apryMEHTUPYET HAyYHBIC ITOJI0KCHUS;

— JIeJIaeT BBIBOJBI M 00OOIIEHHUS

— BJIJICET CHCTEMOM CrelnaIn3upOBaHHBIX MOHATHH.

«XOPOLIO»
<Ga4YTCHO»

— o0y4arouuiics ycBOMIJI TOJBKO OCHOBHOM MpOrpamMMHBIN MaTepua,
IO CYILECTBY, M3JIaracT €ro, ONUpasChb HAa 3HAHWUs TOJIBKO OCHOBHOM
JUTEPATYPHI;

— JIONyCKAeT HECYIECTBEHHbIE OIINOKN U HETOYHOCTH;

— UCTIBITBIBAET 3aTPYJHEHUS B INPAKTHUECKOM NPUMEHEHUU 3HAHUH
HampaBJICHUS;

— cn1ab0 apryMeHTHpYeT Hay4HbI€ MOJIOKEHHS,

«YHOBJICTBOPUTCIIEHO»
Ga4YTCHO»




Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— 3aTpyAHSIETCS B OPMYITHPOBAHUY BBIBOJIOB M 0000IICHUH;
— YaCTHUYHO BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX MIOHSITUH.

«HEY/IOBJICTBOPUTEIIHHO
«HE 3aYTCHO»

— o0ydarouiiics He YCBOWJI 3HAYUTEIbHOH 4YacTH MPOTPaMMHOTO
MaTepuaa;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TPH
paccMOTpeHUH MPo0OJieM B KOHKPETHOM HaIpaBJICHUHY;

— MCTIBITHIBACT TPYJHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHUI;

— HE MOYKET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,

— He (opMyIHpYeT BBIBOAOB M 0000IICHH.

10.3. TunoBbie KOHTPOJIFHBIC 33/IaHUS HITH HHBIE MATEPHAIIBI.
Bomnpocsr (3amaun) asis sk3ameHa npeacTaBieHsl B Tabmuie 15.

Tabnumna 15 — Borpocs! (3agaun) 1s 9K3aMeHa

Ne ni/mt [Tepeuyens BompocoB (3a1a4) Ajst HSK3aMeHa Koz
WHUKATOpa
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO
Bormpockr (3amaun) i 3ageta / nudd. 3auera npepcrasieHsl B Tadmuie 16.
Tabmuia 16 — Bonpocs! (3a1aun) s 3adera / qudd. 3adera
Ne i/t [Tepedyens BompocoB (3amav) myst 3auera / qudd. 3adera Kon
WHJMKATOpa
1 Haznavenue oOydaromero MHOXKECTBA MPU PEIICHUH 3aa91 YK-1.3.1
Kiaccudukanum
2 ba3oBble XapaKkTepUCTUKH CTATUCTHUECKOTO paclpe/ieIeHHs .
3 O6oOmaromue Mmoka3areian, XapaKTepU3yIIue THITHYSCKUE
3Ha4YCHHS HAOoOpa JaHHBIX.
4 [Toka3zarenu, XxapakTepu3yronme pa3opoc TaHHBIX.
5 [Tokaszarenu, XapakTepU3yIOIIHE CTENEHb CUMMETPUYHOCTH
JTAHHBIX.
6 Lenp mnpuMeHeHHs MeTOJa HAWMEHBIIMX KBaJIpaToB B
PErpecCHOHHOM aHaJn3e.
7 Haznauenne wmopapl. Ciydanm BBIYHMCIEHUS MOJAIBHOTO
UHTEpBaa.
8 Haznauenue nepceHTHIIs, KBAHTUIIS €IMHULIBI U3MEPEHUSI.
9 Otnuuue BBIOOPOYHOTO  CTAaHAAPTHOTO  OTKIOHEHHS OT
CTaHJIAPTHOTO OTKJIOHEHUS TeHePATbHOM COBOKYITHOCTH.
10 AHanu3 oTHOMEpHOro Habopa JaHHBIX VK-1.V.3
11 AnHanu3 IByMEpHOTro Habopa JaHHBIX.
12 KoppensiimoHHplii aHaaus.
13 OcHoBHas 3a7ja4a perpecCHOHHOTO aHAIM3a.
14 WnTepnperanus Ko3pPpUIHEHTOB JIMHEHHON perpeccuu ao, ai.
15 Borunicnenue meauanel Ans HabOopa AaHHbIX ¢ 4deTHbIM U | YK-1.B.1
HEYETHBIM KOJMYECTBOM 3HAUCHHUIA.
16 Mepsl 6JIM30CTH MEXTy KIacTepaMu. VK-2.3.3
17 MeTpuku, IpUMeHsieMble B KJIACTEPHOM aHaJIH3E.
18 Brruncnenue nesrpa kiacrepa. YK-2.V.1
19 OrpaHudeHust KIIACTEPHOTO aHAIN3a.
20 HasnaueHmne TecTOBOro MHOXKECTBA MPH PEIICHUH 33291 YK-2.B.3




KJIacCUUKAIUN

21 Metobl KiTaccu(UKALINN.
22 Onenka omunOKa Kiaccuukanum
23 [TocTanoBka 3a1aun KiaccuuKamuu [K-13.V.1
24 Ornpenenenue Kiacrepa.
25 Oransl pelieHns 3aJauu KJIaCTEpPHOTO aHaIn3a.
26 Dtansl nporecca KiacCu(pUKauu, UX XapaKTepUCTHKU
27 Bripaskenue uist BerarciaeHus uujaexca Gini mpu mocrpoeHun
28 TpeboBanus k BeIOOpY napamerpa K B anropurme «K-
OsmKkaiiiiero cocenay
29 Hepapxuueckne MeTOIbI KJIacTepU3aIlnu. [1K-13.B.1
30 DTansl IOCTPOCHHUS AEPEBhEB KiIacCH(PUKAINT
JiepeBa KilacCU(pHUKaIIH.
31 AnroputMm Gnnxkaiiiero cocena.
32 Anroputm K-cpenHux.
33 @OYHKIMM aKTUBAIL[UM HEUPOHOB.
34 Heiiponnas cets Koxonena.
35 Anroput™ 00y4eHHUsi MHOTOCJIOMHOIO MEPLENTPOHA

[lepeuenr TeM I KypCOBOTO MPOEKTUPOBAHUS/BBINOJHEHUSI KypCOBOM pabOThI
MpeACTaBJICHBI B Ta0mwmIe 17.

Tabnua 17 — Ilepeyens TeM Ui KypcOBOTO POEKTUPOBAHNUS/BBITIOJIHEHUS! KYPCOBOM pabOThI

MpeAcTaBiIeHbI B Tabnwuie 18.

Tab6nuia 18 — [IpumepHslii mepedeHh BONPOCOB IS TECTOB

N /it [IpumepHbIil nepedeHb TeM AJisl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHUS
B KYpPCOBO# paboThI
Y4eOHBIM IIaHOM HE MTPETYCMOTPEHO
Bomnpocel Uit TIpoBelEHHUS TMPOMEXKYTOYHOH aTTeCTallid B BHUJAC TECTUPOBAHHS

6osble U oyemy?
) 4

a) G)

Ne . Kon
[IpumepHbIil nepedeHb BOIIPOCOB sl TECTOB
/1 WHJIUKATOpa
1 Jns kaxaoro w3 MPUBEACHHBIX HUXKE PABEHCTB YKaxkuTe TunuuHbld | YK-1.3.1
BapUaHT UHTEPIPETAUU
a)r=1,
0) r=0,85;
B)Ir=0;
r) r =-0,15;
o) r=-1.
2 Jaiite onpenenenue Mobl
3 Hanummure popmyny pacyera CpenHero
4 Ha xakoMm u3 pucyHkoB a) u 0) 3HaueHHe KOA(DOUIUEHT KOPpPEISIUU




) Yem oTnmuaeTcs CpeaHsst OIICHKA OT CPpeHEN B3BEIICHHOM ?
6 Haitnute untepBan ciaemyromiero Habopa manabix Crax= {3,5,9,12,5}. YK-1.V¥.3
7 Haitnute Mony B cienyroriem Hadbope aanubix Crax= {3,5,9,12,5}.
8 Haiigure mucnepcuto B cneayronieM Habope gaHHbIX CTax=

{3,5,9,12,5}
9 HaiinuTe crannapTHOe OTKIIOHEHHUE B CIIEAYIOIEM Ha0Ope TaHHBIX

Crax={3,5,9,12,5}.
10 | Haitnure unTepBan ciemyromiero Habopa manubix Crax= {3,5,9,12,5}.
11 | Eciu Cpennee 60mpiie Meanansl, TO KaKO 3HaK UMEET

ACHMMETPUYHOCTb, TOYEMY?
12 | [IpuBenuTe mpUMep JUXOTOMHYECKON IIIKAIIBI VK-1.B.1
13 | Kak BBITIS/IUT ypaBHEHHE PETPECCUU JUTSI TAHHBIX, IPEICTABICHHBIX HA

pucyHKe?

&
. : . "': ] ‘
‘i.: ot
-1 -

14 |IlpenHa3HaueHue KOPPENSIIIMOHHOTO aHAIN3a YK-2.3.3
15 |Ilpenna3HadeHne perpeCCHOHHOTO aHAIM3a
16 OuynCcTKa JaHHBIX — JTO: VK-2.Y.1

a) KOMIUIEKC METOJOB M TMpPOLEAYp, HAINPaBICHHBIX Ha YCTpaHCHHE
MPUYMH, MEMIAINX KOPPEKTHOW 00pabOTKe: aHOMAaHi, MPOMYCKOB,
TyOJTUKATOB, TPOTHBOPEYHHA, ITYMOB U T.]I.

0) Tmpolecc JOMOJHEHWS JAaHHBIX HEKOTOpoW  HWH(OpMaIHe,
MO3BOJISIIOIICH TMOBBICUTh 3(PPEKTUBHOCTD pa3BA3KY aHATUTHUYECKUX
3ama4

B) OOBEKT, COJCPKAIINN CTPYKTYpUPOBAaHHbBIC JIaHHBIC, KOTOPhIE MOTYT
OKa3aThCs MOJIE3HBIMU JIJISl Pa3BsA3KY aHATUTUYECKOTO 33]1a91

I') KOMIUIEKC METOJOB M TIPOIEIAYp, HANpaBICHHBIX HA HW3BJICUYCHUEC
JaHHBIX W3 PAa3JUYHBIX HMCTOYHUKOB, oOOecreueHne HeoOX0aUMOro
YPOBHsI UX MH(QOPMATHBHOCTH M Ka4ecTBa, MPeoOpa30BaHUS B €IMHBIMI
¢dbopmat, B KOTOPOM OHH MOTYT OBITh 3arpy)KEHbI B XPaHHJIUINE JTAaHHBIX
WM aHAJIMTHYECKYIO CUCTEMY.

OO6yuaromas BeIOOpPKa — 3TO:

a) TPyNIUPOBKa 00BHEKTOB (HAOMIOEHH, COOBITHI) HA OCHOBE JaHHBIX,
OIHCBIBAIOIIUX CBOWCTBA OOBEKTOB

0) HaboOp IaHHBIX, KaXKJas 3alHCh KOTOPOTO IIPEJCTaBISAECT COOOM
yueOHBI TpHUMEp, COIEpPXKAIIETO 3aJaHHBI BXOIHOUW BIHSHUE, H
COOTBETCTBYIOIIUN €My MPABUIIbHBIN BBIXOTHOU pe3yabTaT

B) HaOOp MaHHBIX, KaKgas 3amUCh KOTOPOTO TMpeACTaBiseT coOoif
yueOHBIA TMpUMeEp, COAEpKAIIero 3aJaHHBIA BXOJHOW BIMSHHUE, YTO H
OTBEUaEeT €My MPABUIBHBIN BHIXOTHON PE3YyNbTaT.

') BBISIBJICHHE B CHIPHIX JIAaHHBIX paHEe HEU3BECTHBIX, HETPUBUAIBHBIX,
MPAKTUYECKU TIOJIE3HBIX H JOCTYIHBIX MHTEpPHpeTalud 3HaHUM,
HEOOXOMUMBIX JUISI TPHUHATHS pEHIeHWd B pa3IuyHbIX — cdepax
YeJIOBEYECKOU IEATEILHOCTH




Ommbka 00ydeHus — 3T0:

a) ommoOKa, JOMYIIEHHAs MOJICIbIO Ha YueOHOM MHOYKECTBA.

0) ommuOka, TOJyuYeHHass Ha TECTOBBIX IpHMeEpax, TO €CTh, YTO
BBIUMCIIACTCS TO TeM ke (GopMmyliaM, HO IJIsi TECTOBOW MHOXECTBA B)
MMEHA, TUIIbl, METKH U HAa3HAYEHUS MOJIEH MCXOIHOM BHIOOPKHU JaHHBIX
r) HaOOp MJaHHBIX, KaXJas 3aluch KOTOPOTO IPEICTaBISET Cco0Oii
y4eOHBIA TIPUMEp, COJCPXKAIIETO 3aJaHHBIM BXOTHOW BIHSHHE, U
COOTBETCTBYIOIIMM €My ITPaBUJIbHBIN BBIXOJHOW PE3YIIBTAT

17 | Kak onienuBaercs paccTosiHne XoMMHUHTA MEXIY KilacTepamu? VK-2.B.3
18 | Kak orieHMBaeTCs paccTOSHUE MEKTY KIIaCTepaMu METOIOM
Onmuokaifiero cocena?

19 | Kak oreHmBaercs paccrossHue EBKinIa Mex 1y Kiracrepamu?

20 | K kakoii crpareruu 00y4eHHsI OTHOCHTCS METO/T Kitaccu(DUKaIim IK-13.V.1
«IEPEBBS PEIICHUI»?

21 | K kakoii cTpaTeruu 0OydeHHsI OTHOCUTCSI METO/ KilacCU(pUKaITuu
«Onmkamero cocena»?

22 Hcnonw3ys m3BecTHBIE JaHHBIE CcPopMynupoBarTh 3amady OwmnHapHoi | [1K-13.B.1
KJIAaCCU(UKAIIUU U PELIUTH €€ JT0OBIM METOIOM.

23 [TocTpouth neHIOTpaMMY 33JaHHOTO KJIacTepa

24 UTo O03Ha4YaeT «CIOPHBIM OOBEKT» B KIACTEPU3AIlUHU, TPHUBEIUTE
puMep

[lepeyeHr TeM KOHTPOJBHBIX PaOOT MO JUCIUIUIMHE OOY4YarOIMMXCS 3a0YHOM (OpPMBI
00y4eHwus1, IpeIcTaBiIeHbl B Tabmmie 19.

Tabmuma 19 — [lepeyerb KOHTPOIBHBIX PabOT

Ne

i [TepedyeHbh KOHTPOJIBHBIX PAOOT

1 OnHOMEPHBIN U JBYMEPHBIN aHATN3 JaHHBIX TIO0 U3BECTHON BHIOOPKE JaHHBIX

10.4. Meroauueckue  Marepualibl,  ONpEACISAIONINEe  MPOUEAYphl  OLICHUBAHHS
WHJMKATOPOB, XapaKTepU3YIOLUX JTanbl (OpPMHUPOBaHUS KOMIIETEHIMH, coaepaTcs B
JIOKANbHBIX HOPMATUBHBIX akTax [ YAIL pernamMeHTHpPYIOIIUX TOPAIOK U HIPOLEAYPY
MIPOBEJICHUS] TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH M NMPOMEKYTOYHON aTTecTalluu O0y4aronnxcs
I'VAIL

11. Meroauueckue ykazaHus AJsi 00y4aroUIUXCcs 10 OCBOSHHIO IUCIUTIIHHBI

11.1. Meroauueckue YyKa3aHus Juis OOYy4arolIMXCsd IO OCBOGHHUIO JIEKIIMOHHOTO
Marepuania.

OcCHOBHOE Ha3HA4YE€HHUE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
ry0oOKoe W SCHOE HW3JIoKeHue ydeOHoro marepuana. HasHaueHwe COBpEMEHHOW JIeKIIMU B
pamMKax JUCHMILTMHBI HE B TOM, YTOOBI MOJIyYHUTh BCIO MH(GOPMAIMIO MO TEME, a B OCBOCHHUH
(GyHIaMEHTAbHBIX MPOOJIEM IUCIUIUIMHBI, METOJOB HAYYHOTO TO3HAHUSA, HOBEHIINX
JOCTHIKEHUI HaydyHOW MbIciu. B yueOHOM mporiecce JIeKIHs BHITIONHSAET METOA0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U UHPOPMAIIMOHHYIO (QYHKIUHU. JIEKIHs pacKpbhIBaeT MOHATUHHBINA anmapar
KOHKpETHOM obnacTu 3HaHHs, €€ MpoONeMBbl, JaeT IEeIbHOE MPEACTaBICHUE O IUCIHILIUHE,
IMOKa3bIBAET B3aUMOCBSA3b C IPYTUMU JTUCLUIUIMHAMU.

[InanupyeMsle pe3yabTaThI IPU OCBOCHUU 00YIAIOIIMMHUCS JIEKIIMOHHOIO MaTepHaa;

— IOJIyYEHHE COBPEMEHHBIX, LEIOCTHBIX, B3AUMOCBSI3aHHbBIX 3HAHUM, YPOBEHb KOTOPBIX
OIPENENSAETCA LEJIEBOM YCTAHOBKOM K KaXXJI0W KOHKPETHOM TEME;




— TMOJIYYE€HHE OTbITAa TBOPUECKOU pabOTHI COBMECTHO C MPEIOAaBaTENIEM;

— pa3BuTHEe  MPOPECCHOHANBHO-ICIOBBIX  KA4ecTB, JIOOBM K  MpeAMeTy |
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIILJICHUSI.

— TIOSIBJICHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO ISl CAMOCTOSITEIILHOW pabOThI;

— MOJIyY€HHE 3HAaHUN O COBPEMEHHOM YPOBHE Pa3BUTUSI HAYKH M TEXHUKHU U O TIPOTHO3E
WX pa3BUTHUS HA OJFDKAMIIINAE TOJIBI;

— HAYYUTHCS METOJIUYECKH 00padaThiBaTh MaTepuasl (BBIACIATH TJIABHBIE MBICTH U
MOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSITh HMX B  Pa3IMYHBIX
(bopmynHupoBKax);

— MOJIy4€HHE TOYHOTO TOHMMAaHUs BCEX HEOOXOIMMBIX TEPMUHOB U MTOHSATHH.

JIeKUIMOHHBI MaTepHall MOXET COIPOBOXKIATbCSA  JIEMOHCTpAalMed CIaiIoB U
WCIIOJIb30BAHUEM pa3/aTOYHOrO0 MaTepuaja TNpU TPOBEACHUU KOPOTKHX JUCKYCCHUH 00
0COOEHHOCTSIX MPUMEHEHHS OTJEIHHBIX TEMATHK 110 AUCIUTUIHHE.

CTpyKTypa npeaocTaBieHUs JICKIIMOHHOTO MaTepuaa:

Paznen 1. Beenenue

Tema 1.1. JlaHHbIE U UX U3MEPECHUE.

Tema 1.2. [xaibr

Tema 1.3. XapakTepuctuka u kiaccuukanus 3aad aHaJIA3a TAHHBIX

Tema 1.4. Dtansl pemieHns 3aJ1a4u aHAJIA3a JAHHBIX.

Paznen 2. Cratuctuyeckuil aHaau3 TaHHBIX

Tewma 2.1. JlecKpunTUBHBIN aHAIN3

Tema 2.2. Ananu3 cBs3ei

Tema 2.3. MHOrOMEpHBIN CTATHCTUYECKUN aHAIIA3

Tema 2.4. AHanu3 BpeMEHHBIX PSAJIOB

Paznen 3. KnacrepHblii aHaim3

Tema 3.1. [TocTaHOBKa 3a/1a4 KJIACTEPHOTO aHAIN3A

Tema 3.2. MeTpuku pacCTOSHUM

Tema Pazgen 4. Knaccudukanms

Tema 4.1. [TocTanoBKa 3a1aun Kiaccuukanum

Tema 4.2. Metonp! knaccudukaruu 3.3. MeTOIbI KIIACTEPHOTO aHATN3a

Paznen 5. 3aximrouenue

Tema 5.1. [lepcriekTHBBI pa3BUTHS aHAIW3a JAHHBIX.

11.2. Meroauveckue yka3aHUsS IS OOYYAIONIUXCS I10 TMPOXOXKICHUIO MPAKTHYECKUX
3aHATHH

[IpakTHueckoe 3aHATHE SBJISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTO
nporiecca, 3aKJIF0YarOIIasiCs B BBIOJHEHUH 00YJIaONIMMHUCS 1101 PYKOBOJICTBOM IPEIOAaBaTEs
KOMILJIEKCca Y4eOHBIX 3aJaHHil C LEeJIbI0 YCBOGHHUS HAYYHO-TEOPETUYECKHMX OCHOB Y4eOHOM
JUCHUILTAHBL, TPUOOPETEHUSI YMEHUIN U HaBBIKOB, OIIBITA TBOPUECKOH EATEIHHOCTH.

Lenbro mpakTUYECKOTO 3aHATHS ISl 00yYaIOIerocs SBJsSeTCs] MPUBUTUE 00YJaIOIIUMCS
YMEHUI U HaBBIKOB MPAKTUYECKON NEATEIBHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyemblie pe3ynbTaThl IPU OCBOCHUU O0yYaIOITUMCS IPAKTHUECKUX 3aHATHI:

— 3aKperuieHue, yriayOlieHuWe, pacllMupeHHe M JeTalu3alus 3HAHUNW TNpH pPELlICHUU
KOHKPETHBIX 3a7a4;

— pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEH, CAaMOCTOSITENbHOCTH  MBIILICHHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJIcHHME HOBBIMM METOJAaMH M METOJMKAMU HU3Yy4eHHUs KOHKPETHOW ydeOHOM
JIUCIUTUIMHEL

— BBIPA0OTKA CIOCOOHOCTH JIOTUYECKOTO OCMBICICHUSI TOJYYeHHBIX 3HAHUU s
BBINOJIHCHHS 3a1aHUI;

— ofecrnieueHne parMOHAILHOTO COYETAaHUS! KOJJIEKTUBHOW W MHAWBHIYAJTLHOU (Gopm
oOyueHusl.



TpeGoBanus K MPOBEJICHUIO MPAKTUYCCKUX 3aHIATUN
PesynbTaThl BBIMOJHEHHS MPAKTUYECKHX paboT 1Mo TpeOOBaHHMIO IPEroaaBaTelis
BBITPY)KAIOTCS B JINYHBIN KaOMHET WK 0OCYKJIAIOTCS B ayTUTOPHH BO BPEMSI 3aHATUH.

11.3. Meroauueckne ykazaHHs Ui OOY4YalOMIMXCS IO BBIMOJHEHHIO JITAOOPAaTOPHBIX
pabor

B xone BeimonHeHust 1abOpaTOpHbIX pPAaOOT oOydaromuics MAODKEH YriayOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHON METOJMKONW M TEXHUKOU
OKCTIEPUMEHTAa B COOTBETCTBUH C KBAJTU(PHUKAIHMOHHOW XapaKTEePUCTHKOW OOyJaromerocs.
Brimonnaenne mabopaToOpHBIX pabOT COCTOUT W3 KCIEPUMEHTAIBHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

Boinosnnenue nabopaTtopHbIX paboT 0O0ydaromUMCs SIBISIETCS HEOTHEMJIEMOM 4YacThIO
W3Y4YEHUS JUCHUIUIMHBI, OIpenesieMOd y4yeOHBbIM IUIAaHOM, M OTHOCHTCA K CPEACTBAM,
o0ecreunBaroINM PEIICHNE CIETYIOIMX OCHOBHBIX 3a/1a4 00y4yaronierocs:

— NpuoOpeTeHre HAaBBIKOB MCCIIEJOBaHMSI MPOLIECCOB, SIBJICHUNA U OOBEKTOB, U3y4aeMbIX
B paMKax JaHHOM JUCIUIUINHBL,

— 3aKpeIuIeHHe, pa3BUTHE U JAETalu3alus TEOPETHUECKUX 3HAaHUMN, MOJIyYEHHBIX Ha
JEKIUSAX;

— MoJy4eHHe HOBOM MH(OpMaLMK M0 U3y4aeMOl AUCIUILIINHE;

— mpuOOpeTeHNE HABBIKOB CAMOCTOSTEIHLHON paboThl ¢ JTabOpaTOpHEIM 000PYyAOBaHUEM
u npubopamu.

3ajanue U TpeOOBaHUS K MPOBEACHUIO Ja00PATOPHBIX PabOT

3amaHusi K TPOBEACHHUIO JTAOOPATOPHBIX PabOT MPUBEACHBI B Y4eOHO-METOIMYECKOM
nocoouu:

IIugp 004 T 23 Tarapuukora, T. M. AHanu3 JaHHBIX: y4eOHO-METOIMYECKOE MTOCOOHE
/ T. M. Tarapaukosa; C.-Ilerep6. roc. yH-T a’spokocm. npudopoctpoenus. - Cankr-IlerepOypr:
Wzn-so 'YAIL 2021. - 121 c.

Crpykrypa ¥ hopMa 0TYETA O Ja0OPATOPHOM padboTe
Llenb pa®oTHI U coaepIkaHue 3adaHusl.
Ornrcanue X0/1a BBITIOJTHEHUS paOOTHI.
JleMoHCTpaIys MOJIy4eHHBIX pPe3yIbTaTOB.
BriBos1bI 0 TIpOIeIaHHOM padoTe.

OTBeTHl Ha KOHTPOJIBLHBIE BOTIPOCHI.

aogrwnpPE

TpebGoBanus kK 0hopMIICHHIO O0TYETA O JabopaTOpHOH paboTe

Otuer odopmisercsa cornmacao 'OCT P 2.105-2019. O6s13aTenbHO HATMYKME TUTYJIBHOTO
JIMCTa ¥ COOTBETCTBHE CTPYKTYpPE OTYETA.

Otuer o mpoieTaHHOM paboTe BBITPYKAeTCs B TNYHBINA KaOMHET.

11.4. Metoauueckue yKa3zaHus i 00yJaronuXxcs M0 MPOXOXKIACHUIO CaMOCTOSITEIIbHOM
paboThl

B xoxe BBIMOMHEHUS CaMOCTOSITEIbHONW palbOThI, 0OYUYAOUIUICS BBIMONHSIET padoTy MO
3aaH B Xo/€ BBITIOJIHEHUS CaMOCTOSITENIbHON paboThl, 00yUYaOUIUICS BBIMOIHIET paboTy MO
3aJJaHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE IpenojaBaTelis, HO 0e3 ero HemoCpeACTBEHHOTO
yYaCTHS.

s oOydarommxcss Mo 3a04HOil dopMe 00ydeHHs, caMOCTOsSTeNbHas paboTa MOXKET
BKJIIOUATh B €01 KOHTPOJIBHYIO PaboTy.

B mporecce BBIOTHEHUS CaMOCTOSTENBHON paboThl, y obydaromierocs (opmupyercs
1enecoodpa3Hoe MIaHUpOBaHUE pabodYero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS



Y HaBBIKH B YCBOCHHU M CUCTEMATHU3AIMK MPUOOpEeTaeMbIX 3HAHUH, 00ECIeYMBACT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TMEpPHOJ OOYydYeHHs, IIOMOTAeT TOJNYYHTh HABBIKM IIOBBIIICHUS
podecCHOHAILHOTO YPOBHSL.

MeroauyecKUMH ~ MaTepuallaMd,  HANpaBISIOMIMMU  CaMOCTOSITEIBHYIO  paboTy
00yUaIOITUX CSSIBIISIFOTCSI:

— y4e0HO-METOAMYECKHI MaTeprall 0 AUCIUILINHE,

— METOJMYECKHE YKa3aHHUS MO BBHITIOJHEHUIO KOHTPOJIBHBIX PaOOT (A1 00ydaromuxcs mo
3204HOM (hopMme 0O0yueHus).

11.5. Meroauueckue yka3zaHus A8 OOydYalOIIUXCS IO TPOXOXKICHHUIO TEKYLIETro
KOHTPOJIS YCIICBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAyCMaTPUBAET KOHTPOJb KayecTBAa 3HAHUMI
oOyyJaromuxcs, OCyIIeCTBISIEMOrO B TEYEHUE CEMECTpa C LIE€JbI0 OLEHUBAHUSA XOJla OCBOCHUS
JUCLUIUIAHBIL.

IIpakTnyeckue u nabopaTopHbIE PaOOTHI 3AIUILAIOTCS B TEYEHUHU JBYX HEIENb MOCIE
MOJy4YeHUsl 3aJaHusl. Pe3ynpTaThl 3alUThl YYUTBHIBAIOTCS IIPU IPOBEICHHUH IPOMEXYTOYHOMN
aTTECTallUN.

11.6. Meroauueckne yKa3aHHs ISl OOYYAFOIIUXCS IO IMPOXOXKJACHUIO MPOMEKYTOUHOMN
aTTecTaluu.

[MpomexyrouHass  aTTectands  OOydarlOmUXCs — MpeAycMaTpUBaeT  OICHUBAHHE
MTPOMEKYTOYHBIX U OKOHYATEIHHBIX PEe3yJIbTAaTOB OOyUYeHHS 1O Juciuiuimae. OHa BKITFOYACT B
ce0st muddepeHITMpOBaHHBIN 3a4eT.

HuddepenurpoBanHblii  3a4eT — 3T0 (QopMa OLEHKM 3HAHUM, TOIYYEHHBIX
oOyyarouuMcs Ipyu U3y4eHUU JUCIUIUIMHBI C aTTECTAllMOHHON OLIEHKON «OTIMYHOY, «XOPOILIOY,
«YIOBIETBOPUTEIHHO», «HEYAOBIETBOPUTEIHHOY.

CryneHThl, YCHEIIHO BBIMOJIHUBIINE BCE MPAKTUYECKHE M JIabopaTopHbIE paboOThl, U
MpoUIeAINe TECTUPOBAHNE HA YUCIIO OaJIIOB BbINIE 85 0aJIOB OLIEHUBAIOTCS HA «OTIUYHOY.

CryneHThl, YCHEIIHO BBIMOJIHUBIINE BCE MPAKTUYECKHE M JIabopaTopHbIE paboOThl, U
MPOIIIEIITNE TEeCTUPOBAHWE Ha 4HCIO OawioB Beime 69 OamioB u He Oonee 85 OamioB
OIICHUBAIOTCS Ha «XOPOIIO».

CryneHThl, YCHEIIHO BBIMOJIHUBIIME BCE MPAKTUYECKUE M JIabopaTopHble pabOThl, U
MPOIIEIITNE TEeCTHPOBAHWE Ha YHCIO OawioB Beimie 54 OamwioB u He Oosee 69 Oamios
OIICHUBAIOTCS Ha «YIOBJIETBOPUTEIHLHOY.

CryneHTsl, BBIMOJIHMUBILINE HE BCE MpPaKTUYECKUE U(WIIM) JIabopaTopHbIe paboThl CIAIOT
mudd. 3a4eT 1o BornpocaM, IpUMEPHbIN epeyeHb KOTOPBIX NMpUBEACH B Tabuuie 16.

CryneHTsl, TOJYYMBIIME OLEHKY «YyIOBJIETBOPUTEIHHO» [0 TECTHUPOBAHUIO, HMEIOT
mpaBo caath Aud@d. 3a4eT U MOBBICUTH OILICHKY.



JIuct BHECEHUs U3MEHEHUI B pabouyro MpOorpaMMy JUCIIUILIMHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




