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00pa3oBaTeabHyI0 IPOrpaMMy BBICIIEr0 00pa30oBaHus — IpOrpaMmy OakajgaBpuaTa 1o
HAIIPABJICHUIO TOATOTOBKHU 43.03.02 «Typusm» mnpodumisa «TexHomorus u
OpraHu3alus TYPUCTCKUX YCIyT».

JuciumuvHa HalelneHa Ha (OPMHUPOBAHUE VY BBIIYCKHUKA CIEAYIOIIHMX
KOMIIETEHIIUH:

VYK-1 «CnocobGeH ocymecTBIsTh IOHUCK, KPUTHUYECKUH aHalIu3 U CHHTE3
uH(pOpMaIK, MPUMEHSITh CHCTEMHbBIN MOJIXO0]T AJI PEIICHUS TOCTABICHHBIX 3a]a1»

VYK-2 «Cnocoben omnpenensth Kpyr 3ajad B paMKax I[OCTaBJIECHHON eI U
BBIOMPATH ONTUMAJIbHBIE CIIOCOOBI UX PEIIECHUs, UCXO/ISI U3 JIEUCTBYIOIINUX MPABOBBIX
HOPM, UMEIOIIUXCS PECYPCOB U OTPAHUYECHUI»

[IK-13 «cmocoOHOCTh MPUMEHSATh CHUCTEMHBIA MOAXOA M MaTeMaTHYEeCKHe
METOJIbI B (hOpMAITU3AIUH PEIICHUS TPUKIIATHBIX 337124

CopnepxaHne JAHMCUMIUIMHBI OXBAaThIBAE€T KpPYI BOIIPOCOB, CBS3aHHBIX C
U3y4YE€HUEM U NMPUMEHEHHEM METOJIOB aHalM3a JaHHBIX U U3BJICUEHUs MH(OpMALUH,
3aKOHOMEPHOCTEH, 3HaHW W MIa0JOHOB M3 OOJBIIUX 00BEMOB HEOOPaOOTaHHBIX
JAHHBIX.

[IpenogaBanne  IUCHUIUIMHBI — MpPEAyCMaTpUBAaeT  cleAyromue  (GOpMBI
OpraHu3allid y4yeOHOro mpouecca: JEKIHH, JadopaTOpHblE pabOThl, MPAKTHUYECKHUE
3aHSITHS, CAMOCTOSITENIbHAsL paboTa 00yyJaromerocs.

[Tporpammoil AUCHUIUIMHBI MPETYCMOTPEHBI CIEAYIONUIME BUABI KOHTPOJIS:
TEeKYUIMH KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTamuss B  QopMme
muddepeHITupOBaHHOTO 3aUeTa.

OOmas TpyJOEMKOCTh OCBOEHUS JHCLUMIUIMHBI COCTAaBISET 3 3a4ETHBIX
eauHunpl, 108

4acoB.

SA3b1K 00y4YeHUS MO JUCHUIUIMHE «PYCCKHID)

1. [lepeuens miIaHUPyEMBbIX Pe3yJIbTATOB 00YUYEHUS MO TUCUHUILIIUHE

1.1. Uenu npenopaBaHusi JUCHMIUIUHBL  (OPMUPOBAHME KOMIIETECHLUH,
NO3BOJISIIOIIMX ~ MCIIOJB30BaTh COOTBETCTBYIOLIMI MaTeMaTW4YeCKud amnmapatr u
MHCTPYMEHTAJIbHbBIE CpPEJACTBA JUIsl aHaiu3a JaHHBIX W M3BJICUYECHUA HHPOpMAIUH,
3aKOHOMEPHOCTEH, 3HaHWW Hu [AOJOHOB M3 OONBIIMX 00BEMOB HEOOPAOOTAHHBIX
TaHHBIX.

1.2.  JlucuurinHa BXOAWT B COCTaB 4YacTH, (OPMHUPYEMOH Y4YaCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTeIbHONW MPOTPaMMBI BBICIIETO0 0Opa30BaHUS
(mamee — OIT BO).

1.3.  IlepeueHp mIaHUPYEMBIX peE3yJIbTATOB OOY4YeHHs IO JUCHUILIMHE,
COOTHECEHHBIX C IJIaHUPYyEeMbIMU pe3ysbraramu ocBoeHus OI1 BO.

B pesynbrare wu3ydeHHs OUCIHUIUIMHBI OOydYarolIuics JOJDKEH 00J1a1aTh
CICAYIONIUMU KOMIIETCHIIMSIMUA WIM UX 4YacTAMU. KOMIETeHIIMM W MHAUKATOPHI HX
JTOCTUKEHUS MPUBEEHBI B Ta0uIe 1.

Ta6mmma 1 — [lepeyeHb KOMIETSHIIMI M MHAUKATOPOB UX JOCTH)KCHHUSI.

Kareropust  (rpynma)Kox u HaumeHoBanue |[Kox u HamMEHOBaHHWE WHIMKATOpPA JIOCTHIKCHUS

KOMIICTCHII KOMITCTCHITHH KOMIICTCHIINU




YK-1 Cnoco6erYK-1. 3.1 3Harh MeTOAMKH TIOWCKa, cOopa W
OCYILIECTBIISATh TOMCK,00pabOTKM  HWHMOpMAnuu, B TOM 4YHCIE C
KPUTUYECKUI aHAJIN3 UKCTIONB30BaHUEM HH(POPMALMOHHBIX TEXHOJIOTUH
cuare3 wuHpopmarmm,YK-1. V.3 ymerp oneHuBath HH(OpMAIUIO HA

YHUBEpCallbHbIC [IPUMEHSATD ITOCTOBEPHOCTD; COXPaHATh U NEPEAABaTh TAHHBIE C
KOMIICTCHIIMHA CHUCTEMHBIN MIOIXO/IUCTIONIb30BaHNEM [TU(PPOBBIX CPENICTB
AT PEHMICHUAYK.1, B.1 BnageTh HaBbIKAMH KPHUTHYECKOTO
TTOCTABJICHHBIX AHaIM3a M CHHTE3a MH(POPMAIUM, B TOM YHUCIE C
3agay MOMOILBIO ITU(PPOBBIX HHCTPYMEHTOB
YK-2 Crnoco0eH|
OTPEACIATE KPYT 3819y KD 33 3HaTh BO3MOXKHOCTM M OIpaHHYEHMUs

B paMKaXnnyvenennss  UQPPOBBIX  MHCTPYMEHTOB s

[IOCTABICHHON LEIH Hierenys mocTaBIeHHBIX 337124
BHIOUPATH §
OIITUMATILHEIE YK-2. V.1 ymeTh NpoBOANTH aHAJIU3 MOCTABICHHOH
croco6s! ux pemenns, o M opmynnpoBaTh  3ajauH,  KOTOPBIC
Y HHBCPCAILHBIC IHEOOXOIUMO PEIIUTh IS €€ TOCTHKCHHS
MCXOMs 3
KOMIIETCHITNH .
NENCTBYIOIINX YK-2. B.3 Biajgers HaBbIKAMU HCIOJIb30BaHMs
TIPABOBBIX HOpM,[IM(BPOBBIX CPEJICTB I PEIIEHHs TOCTaBIEHHOMU
MMCIOIIHNXCS Bagaqun
pecypcoB u
OrpaHUYCHUM
I[IK-13  cmocoOHOCTH
HpHMeHﬂTIz [IK-13. V.1 ymerp ocCymecTBIATh (PopMaTnu3aIiuio
IMpodeccnoHanbHbIE CACTEMHBIN HONXOM Mzanay yccnemoBanis MH(GOPMALMOHHBIX IIPOLECCOB
MaTeMaTHYeCKue A —
KOMITCTCHITHH
METOIbI B
(bopmammsamm [1K-13. B .1 Bmamerp HaBbIKaMM PEIICHUS 3aJ]aY]

aHaIM3a MHGOPMAIIMOHHBIX ITPOLIECCOB U CUCTEM
PELICHU NPUKIIAIHBIX

3agay

2. Mecto muciuniaunel B cTpykrype Ol

JucrumuinHa  MOXeT 0a3upoBaThCsl HAa 3HAHUAX, paHEe NPUOOPETCHHBIX
00yJaroIUMUCS TPU U3YICHUH CIICTYIOIINX JUCIUTIINH:
" Crarucruka TypHu3Ma,
Maremaruka
Nudopmartuka.

3HaHMs, MOJIyYCHHBIC MPU U3YYECHUU MaTepHraja JaHHON JUCHMUIUIMHBI, UMEIOT KaK
CaMOCTOSITEJIbHOE 3HAYEHWE, TaK M MOTYT HCIIOJNb30BATHCA MPU H3YUYCHUU IPYTHUX
IUCIUTUINH

NHpopmanimoHHbIE TEXHOJIOTUH B TYPUCTUUECKON UHIYCTPHUU
NuHoBanuu B cepe Typuszma.
3. O0BeM u TpyI0EMKOCTh JUCIUILINHBI

Jlannbie 00 o6mieM oObeMe MUCIUIUIMHBI, TPYAOEMKOCTU OTACIBHBIX BHJOB
y4eOHOM pabOTHI 10 TUCIHUILIAHE (M pacpeIe]ICHUE dTON TPYIOEMKOCTH TI0 CEMECTPAM)
IIpEJICTaBIICHBI B TaOIUIIE 2.



Tabnuma 2 — O0beM U TPYA0EMKOCTb TUCIUILIMHBI

Tpyr1oeMKOCTb 110
Bun yueO6HOI paboThI Bcero ceMecTpam

OYH 04Y-3204  [3a0YH
1 2 3 4 5
Oowan mpyooemKocms OUCHUUNIUHDL, 3/ 108 3/ 108 3/ 108 3/ 108
3E/ (4ac)
13 nux uacoe npakmuueckoii n0020MoeKu 11 11
AyoumopHule 3auamus, BCEro Jac. 51 51 31 21
B TOM YHUCJIC:
nmexnmu (JI), (dac) 17 17 9
npakTudyeckne/cemuHapckue 3anarus (113), 17 17 11
(dac)
nmabopatopHble padoTsl (JIP), (dac) 17 17 11 8
KypcoBoii mpoekt (pabota) (KII, KP), (1ac)
PK3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (4ac) 57 57 77 87
Buo npomescymounoin ammecmayuu: 3a4er,
3adeT, HKk3aMeH (3auer) 3au. 3au. 3au. 3au.

Conepxanue TUCIUILIAHBI

Pacnipenenenne Tpy10eMKOCTH TUCIUILIAHBI 110 pa3/iesiaM U BUJAM 3aHATHH. Pa3nensl,
TE€Mbl JUCHUIUIUHBI U UX TPYJIOEMKOCTh IPUBEICHBI B Ta0auIe 3.

Ta6nuna 3 — Pa3aensl, TeMbl JUCHUIUIMHBI, UX TPYJI0EMKOCTh

Ounas popma o0yueHus

Paznenbl, TeMbl AUCIUTIIIMHBI Jlexumu| 113 JIP KII CPC
(dac) (C3) (gac) | (wac) | (wac)
Pa3znen 1. Beenenue
Tema 1.1. Jlannable n ux uzmepenue. Tema 1.2. 2 2

[Ixanbr

Tewma 1.3. XapakTepucTrka 1 Kiaccupukanys

Bagad aHajin3a JaHHBIX




Tema 1.4. Dranbl penieHus 3ajlaud aHaJIn3a

JIaHHBIX.

Pazgen 2. CtaTuCTHYECKHAH aHaInu3 naHHbIX Tema 2.1.
JleCKpUIITUBHBIN aHAIU3

Tema 2.2. Ananns cBsszen 4 4 ) 8
Tema 2.3. MHOroMepHbIi CTATUCTUYECKUI aHATIU3

Tema 2.4. AHanu3 BpeMEHHBIX PSJIOB

Pasnen 3. KnacrepHslii anaius
Tema 3.1. [TocTaHoBKa 3a/1a4M KJIACTEPHOTO aHAIM3A 4 6 7 20
Tema 3.2. Metpuku paccTossHUI

Tema 3.3. MeToJIbl KIACTEPHOr0 aHaIu3a

Paznen 4. Knaccuduxarms 6 6 8 20

Tewma 4.1. ITocranoBka 3amaun kinaccudukanuu Tema
4.2. MeToapl KiaccuHKaIIN

Paznen 5. 3akinoueHue 1 1 7
Tema 5.1. [lepcrieKTUBBI pa3BUTHS aHATIU3A

TAHHBIX.

Hroro B cemectpe: 17 17 17 57

HUroro 17 17 17 0 57

OuHo-3a0uHast popma oOyUeHHS

Jlexkmuu [[13 JIP KTT CPC

Pazensl, TEeMbI AUCIUITIAHBI
(dac) (C3) (dac) (dac) (dac)

Pasnen 1. Beenenue
Tema 1.1. Jlanuble u ux usmepenue. Tema 1.2. 2 6
[[Ixanbt

Tema 1.3. XapakrepucTrka U KjaaccupuKaus
3a/la4 aHajau3a JaHHbIX




Tema 1.4. Dranbl penmieHus 3aj1a4yu aHAJIn3a
TaHHBIX.

Pa3znen 2. CTaTucTHYECKUH aHAIN3 JaHHEIX Tema 2.1.
JleCKpUIITUBHBIN aHAIU3

Tema 2.2. Ananu3 cBszei 2 4 2 16
Tema 2.3. MHOroMepHBIli CTATUCTUYECKUI aHATIN3
Tema 2.4. AHanu3 BpeMEHHBIX PSAI0B
Paznen 3. KnactepHblii aHanu3
Tewma 3.1. IlocTraHoBKa 3a/1a4u KJIACTEPHOTO aHAIIMA3A 2 4 4 30
Tema 3.2. MeTpuku pacCTOsTHUN
Tema 3.3. MeTo/bl KJIaCTEpPHOIO aHaIu3a
Paznen 4. Knaccudukarus 2 2 5 18
Tema 4.1. [loctanoBka 3agaun knaccudukanmu Tema
4.2. MeTonpl KiIacCU(DHKALIHI
Pa3znen 5. 3akimroueHue 1 1 7
Tema 5.1. IlepcriekTUBBI pa3BUTHS aHATIU3A
JTAaHHBIX.
HToro B cemectpe: 9 11 11 77
Hrtoro 9 11 11 77
3aouHas ¢hopma oOyueHuUs

PaBIIGJILI, TEMBI JUCIUITIINHBI HGKHI/II/I 113 JIP KII CPC

(gac) (C3) (gac) (gac) | (4ac)

Pa3znen 1. Beenenue
Tewma 1.1. Jlannasie u ux uzmepenue. Tema 1.2. | 10

[Ixanbr
Tewma 1.3. XapakrepucTtuka u kinaccuurarus
3a/lay aHajan3a JaHHBIX




Tema 1.4. Dranel penieHus 3a1auy aHaiaus3a

TAHHBIX.

Paznen 2. CtaTucTHYECKUN aHAIN3 JAaHHBIX TeMma
2.1. JleckpunTUBHBIN aHAIN3

Tema 2.2. Ananu3s cBszeit 1 o) o) 10
Tema 2.3. MHOrOMEpHBI CTATUCTUYECKUI aHAIIU3

Tema 2.4. AHanu3 BpEeMEHHBIX PSJIOB

Paznen 3. Knactepuplii ananus
Tema 3.1. [TocTaHoBKa 3a/1a4u KJIACTEPHOTO aHAIIU3a 1 2 4 30
Tema 3.2. MeTpuku paccTOsHUI

Tema 3.3. MeToipl KIACTEPHOTO aHaJIM3a

Paznen 4. Knaccuduxanus 1 2 2 30

Tema 4.1. [TocraHOBKa 331291 KiIacCU(UKAITIH
Tema 4.2. MeTtoan! KaaccupuKaIuu

Pa3nen 5. 3akimrouenue 1 2 7
Tema 5.1. [lepcriekTUBBI Pa3BUTHUS aHAIN3A

TAaHHBIX.

Hroro B cemectpe: 5 8 8 87

Htoro 5 8 8 87

[IpakTHueckass  MOATOTOBKA  3aKIIOYAETCI B HEMOCPEACTBEHHOM
BBITIOJTHEHUN OOYYaIOMUMUCS OMPEACIICHHBIX TPYIOBBIX (PYHKITUH, CBA3aHHBIX C
Oynyiei mpodecCuOHaATbHON eATeIbHOCTHIO.

Conepskanue pa3jiesioB M TeM JIEKIIUOHHBIX 3aHATHIA.
Conep:xxanue pa3aesioB U TeM JICKINOHHBIX 3aHATHII PpUBeIeHO B Tadauue 4.

Tabauna 4 — Conep:kanue pas3aejioB U TeM JEKIHOHHOTO IUKJIA

|HOMep pasaeja |I’I&3BaHI/IC " COACPKAaHUEC pa3acioB U TEM JICKIIMOHHBIX 3aHATUH




Pa3zmea 1.
BBenenune

Tewma 1.1. JlanHbIC U UX U3MEPEHUE.

[lonsitue nanubix. M3mepenus. Tunbl HAOOPOB JaHHBIX.

@DopmaTsl XpaHeHUs naHHbIX. Knaccudukaius BUI0B JaHHBIX.
ITocranoBka 3ajgauM aHaiuW3a JaHHBIX. Vcropuss pa3Butus
TEXHOJIOTHI aHAlIN3a JaHHBIX.

Tema 1.2. HIxans:

Tunel LIKaj1 HU3MEPEHU. HomunanbHas, MOPSIAKOBAs,
MHTEpBaIbHAasl, OTHOCUTENIbHAS U TUXOTOMUYECKAS IIKAJIBI.

Tema 1.3. Xapakrepuctuka ¥ Kiaccuukamus 3aaad aHamu3a
naHHbIX. CTaTUCTUYECKHWE METOMABI: JECKPUIITHBHBIM aHAIU3 |
ONMCAaHWE MCXOIHBIX JAHHBIX; AHAJINA3 CBS3€d; MHOTIOMEPHBIN
CTaTUCTUYECKHI aHAJIU3; aHAJIU3 BPEMEHHBIX PSIO0B.

MeToIbI MAIIMHHOTO 00YYeHHS: UCKYCCTBEHHBIE HEHPOHHBIE CETH;
NEpeBbsl  PEIICHWH, MalluHAa OMOPHBIX BEKTOPOB, METOJ
Ommkaiiero cocena, meton baiieca.

Tewma 1.4. Drambl penieHns 3a1a4n aHaINu3a JaHHBIX.

MeToasl cOopa M TOATOTOBKM HUCXOAHOTO Habopa JaHHBIX.
dopmynupoBka 1end. Bwibop MeToma  aHanW3a  JaHHBIX.
[IpencTaBpiacHuE pe3yJbTaTOB.

Paznen 2.
CTaTHCTHYECKH
M aHaau3
MAHHBIX

Tema 2.1. JleckpUNTUBHBIN aHAIA3

[TIpoBepka TUIIOTE3 CTallMOHAPHOCTH, HOPMAJIBHOCTH,
HE3aBHUCUMOCTH,  OJHOPOJHOCTH, OLIEHKa BHUAA  (PYHKIHUHU
pacpeneneHus U ee mapaMeTpoB

Tema 2.2. Ananus cBsizeit

KoppensuoHHbI U perpecCHOHHBINA aHanu3, (PaKTOPHBIN aHAIU3,
TICIIEPCUOHHBINA aHAJIN3

Tema 2.3. MHOroMepHbIi CTATUCTUYECKUI aHATIN3

KoMnoHeHTHBIN aHan3, TMCKPUMUHAHTHBIN aHAIN3, MHOTOMEPHBIN
PErPECCUOHHBIN aHAIIN3, KAHOHUYECKUE KOPPEISLIUU

Tema 2.4. AHanu3 BpeMEHHBIX PsIIOB

JlnHaMu4yecKkre MOJENH U IIPOTHO3 Ha OCHOBE BPEMEHHBIX PSALOB

Pa3znen 3.
KnacrepHblii
aHaJIN3

Tema 3.1. [TocTaHoBKa 3a/1a4n KJIACTEPHOTO aHAIN3A

ITouck CYILLECTBYIOIIMX CTPYKTYP. Onenka  KkauecTBa
kiactepusanuu. [Ipouecc kinacrepuzanuu.

Tema 3.2. MeTpuku paccTossHU

[lonstne ™MeTpuku, ™Mepa Onu30cTH 00BEKTOB. EBKIMAOBO
paccTosiHue, IPyrrue METPHUKH.

Tema 3.3. MeToabl KIaCTEPHOTO aHAJIN3a

Hepapxuueckue alropuTMbl, HEUEPAPXUUECKUE AIITOPUTMBI

Paznea 4.
Kaaccnpuxanu
1 ceTH

Tewma 4.1. IlocranoBKa 3a1a4uu KiaaccuUKaIuu

CucremMHOE  pacmpelelieHue  M3y4aeMbIX  IPEIAMETOB IO
CyIIeCTBEHHBIM Mpu3HaKaM. [IpaBuna kimaccuduxaium.

Tema 4.2. Metoap! KIaccupUKAIUU

JlepeBo pemnieHui, CilydyalHbIA JIeC, METOJl OMOPHBIX BEKTOPOB,
MeTo]1 Onmkaiiiero cocena, metoa baiieca, HelipoHHBIE CETH

Pazpea 5.
3aKJIouYeHue

Tema 5.1. [lepcrieKTUBBI pa3BUTHSI aHATIU3A TAHHBIX.
[IpunoxeHre METOJ0B aHaIN3a JIAHHBIX K aKTyaJlbHBIM 3a/lauaM.

}:[pyme 3aJa4M aHaJIn3a JaHHBIX




[TepeueHb YICOHO-METOIMUECKOTO 00CCIICYCHHS IS CAMOCTOSATEILHOM pabOThI
00yJaroImMXCsl MO TUCHHUILUTHHE (MOYJIIO)

[lepedyeHn meYaTHBIX U AJICKTPOHHBIX YUEOHBIX M3nanuit [lepedenn
MEYATHBIX U JIEKTPOHHBIX YUYCOHBIX U3/IaHUI IPUBE/ICH B TA0IUIIE

HepequL MCYATHBIX U 3JICKTPOHHBIX y‘IC6HBIX I/IB,Z[aHI/Iﬁ

KomuecTBo 3x3eMInIsIpoB B
Mudp/
URL anpec bubnmorpaduueckas ccpuika oubmmoreke (Kpome
ANIEKTPOHHBIX IK3EMILIISIPOB)
004 Anmaiigna, D. Marmmanoe oOydeHHE: HOBBIN 3
A 51 MCKYCCTBEHHBI MHTEIUICKT / D. Anmaiinud. - M.
Anbnuna [Ta6mumep: Touka, 2017. - 208 c.
519.12 Xumenko, B. W. CnydaiiHble JaHHBIE: CTPYKTypa 25
X 46 u aHamu3: yuyeOnuk / B. M. Xumenko. - M.:
Texnocdepa, 2017. - 424 c.
004 TarapuukoBa, T.M. AHanu3 JaHHBIX B MPUKJIATHBIX 5
T 23 3aadax obecredeHrs HHpopManoOHHON
6e3omacHocTr: MoHOrpadus / T. M. TarapHukoBa;
C.-ITerepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHUSL.
- CII6.: M3n-Bo I'VAIIL 2018. - 115c.
004 TarapuukoBa, T. M. AHanu3 1aHHBIX: y4eOHO- 5
T 23 Metoandeckoe rmocoodue / T. M. Tarapaukosa; C.-
[TetepO. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. -
Cankr-Iletepoypr: U3a-so I'VAIL 2021. - 121 c.
[Iepeuenn AIEKTPOHHBIX o0Opa3oBaTeIbHBIX pecypcoB

MH(}OPMAIMOHHO-TEIEKOMMYHUKALIMOHHOM ceTn « MHTepHEeT»

[lepeueHp  HNEKTPOHHBIX  OOpa30BATEIBHBIX  PECYpcoB  HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIMOHHON  ceTH  «HTepHeT», HEOOXOANMBIX JJs  OCBOCHUS
JTUCUUIUINHBI IPUBEICH B TAOIHIIE.

IlepeyeHb  BIEKTPOHHBIX o0pa3oBaTeNbHBIX PECYpPCOB  WH(MOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTn « THTepHEeT»
URL aapec Hanmenosanue
1. http://www.machinelearning.ru 1. IIpodeccuonanbHbIit MH(POPMAIIOHHO-
AQHAJTMTUICCKUHA ecypc TIOCBSIIIICHHBIH
2. httos://'www.coursera.org/learn/mach MATIHEHOMY 06yquHII)0, ggc;103HaBaHHmlg6pa3o
ine-learning B U UHTEJUIEKTYaIbHOMY aHAIM3Y JAHHBIX.
3. https://www.coursera.org/specializati 2.Machine learning by Andrew Ng,
ons/machine-learning-data-analysis 3.Kypc «AHanu3 naHHBIX» OT IIKOJIBI aHAJIU3a
4. https://it.mail.ru/video/playlists/16/ JaHHBIX,

4.MeTtonbl 00paboTKH OONMBIINX 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/

IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH
[Tepeuenbp mporpaMMHOro oO€CHe4eHUs, UCMOJIb3yEeMOTO IMPU OCYIIECCTBICHUU
00pa3oBaTeabHOTO Ipoliecca Mo AUCIUIUINHE.
IlepedeHb UCTIOIB3YEMOTO TPOTPAMMHOr0 00ECTIEUEHHSI PEICTABIIEH B TAOIUIIE.

IlepeueHb NporpaMMHOTO 00eCTeUeHUs

Ne m/m HaunmenoBanue
1 Google Colab
2 Jupyter Notebook

[Tepeuens  MHMDOPMAIIMOHHO-CITPABOYHBIX CHUCTEM, HCIIONB3YyEMBIX IPH
OCYIIECTBICHUHU 00pa30BaTEIHLHOTO MPOIECca MO TUCIUTIIINHE

[lepeueHp HWCHONB3YEeMBIX  HMH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPECTABIICH B
Ta0IuIIE.

ITepeuenb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
No o/t HaunmenoBanue

He nmpenycmoTrpeno

MarepuanbHO-TeXHHUYECKas 0a3a
CocrtasB MaTepUaIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM TUTS
OCYIIECTBIICHUSI 00pa30BaTEILHOTO MpOoIlecca MO IUCIUILINHE, TIPEICTABIICH B TAOJIHIIC.

CocraB MaTepuaIbHO-TEXHUYECKON 0a3bl

Ne HaumeHoBaHue cocTaBHOM YacTh MaTEpUaIbHO-
/1t TEXHUUECKON 0a3bl

1 | MynberumenuiiHas JIEKIIMOHHAS ay AUTOPHS

Kitace nuist nenoBoit urpel

3 | BeraucnurenapHas 1adopaTopust

O1ieHOYHBIE CPEJICTBA IS MPOBEICHUS POMEXKYTOYHOM aTTeCTalluu
CocTaB OLIEHOYHBIX CPEJICTB ISl IPOBEJICHUS IPOMEKYTOYHOM aTTeCTaluu
00yyJaromuxcst Mo JUCIUIUTMHE TPUBEJICH B TaOJIHIIE.

Cocrasn OOCHOYHBIX CPCACTB AJIA IIPOBCACHUA HpOMC}KYTO‘{HOﬁ aTTcCTalln

Buj npoMmexyTouHON aTTecTaluu IlepeueHb OIEHOYHBIX CPEJICTB
JudbepeHnnpoBaHHbIN 3a4E€T CnucoK BOIIPOCOB;
TecTnr;
3amaun.

B xadecTBe KpuTepueB OLIEHKU YPOBHS CHOPMUPOBAHHOCTH (OCBOCHHS) KOMIIETCHIIUN
oOydaroluMuUCsl TpUMEHsIeTCs S-OaiibHas IIKajla OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMM, KOTOpas MpuBeneHa B Tabnuie. B TedueHue cemecTpa MOKET
ucnosib3oBaThcsi 100-0aypHas mKaga MOAYJIbHO-PEUTHHIOBOM CHCTEMBbI IpaBUiia
UCIIOJIb30BAaHUSI ~ KOTOPOM,  YCTAHOBJEHbl  COOTBETCTBYIOIIMM  JIOKAJIbHBIM


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

HOPMATUBHBIM aKTOM.

Kpurepuu olieHKH ypoBHs COPMHUPOBAHHOCTH KOMIETEHUUN

OI.ICHKa KOMIICTCHIIUHA

5-OajuIbHAas IIKaIa

XapaxrepucTuka chOpMUPOBAHHBIX KOMITCTCHITUN

OLieHKa KOMIIETEHIINA

5-OayuTbHAs IIKaIa

XapakTeprcTuKa COPMUPOBAHHBIX KOMITCTEHITHI

KOTJIUYIHO»
«3aYTCHO»

— oOy4aronuiics TIyOOKO M BCECTOPOHHE YCBOWJ IPOTPaMMHBIH
MaTepHalr;

— YBEpPEHHO, JIOTHYHO, TIOCJICIOBATEIIEHO M TPAMOTHO €T0 U3JIaracrT;

— OMUpasich Ha 3HAHHUS OCHOBHOW W JOIMOJHUTEIHHOU IUTEPATYypPHI,
TECHO MPHUBS3BIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHS C MTPAKTUICCKON
NESATSIIEHOCTHIO HAIPABIICHHUS;

— yMeJ10 000CHOBBIBACT U apTyMEHTHUPYET BBIIBUTACMbIC UM UICH;

— JleJ1aeT BBIBOALI H 0000IIEHNS;

— CBOOOJTHO BJIAJICET CUCTEMOM CIICIIMAIN3UPOBAHHBIX ITOHSATHIA.

«XOopouo»
«3a4YTCHO»

— 00yYarONIMIICS] TBEPIO YCBOWII MMPOTPAMMHBIN MaTepHaj, TPaMOTHO U
IO CYIIIECTBY M3JIaraeT ero, ONUpPasiCh Ha 3HAHKUSI OCHOBHOM JINTEPaTYPHhI;
— HE JIOIYCKAaeT CYIICCTBCHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOH JCSITEIHLHOCTHIO
HaIpaBJICHNUS,

— apryMEeHTUPYET HAYYHBIE [T0JIOKEHUS;

— JIeJIaeT BBIBOALI U 0000IICHNS;

— BIAJEET CUCTEMOM CICIUATU3NPOBAHHBIX TOHITHH.

«3a4YTCHO»

«YHAOBJICTBOPUTCIIBHO»

— 00y4aroLiics yCBOMIJI TOJBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, ONUpasChb Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOIyCKaeT HECYIECTBEHHbIE OITMOKH U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUI
HaIPaBJICHUS;

— c1abo apryMeHTUPYET HAayUHBIE ITOJ0XKECHHUS;

— 3aTpyAHsIeTCs B (OPMYITUPOBAHUH BHIBOJOB M 0000IIIEHNUH;

— YaCTUYHO BJIAJEET CUCTEMON CENMAIN3UPOBAHHBIX MIOHATHIA.

«HE 3a4YTCHO»

«HCYOOBJICTBOPUTCIIBHO»,

— o0yyaromuiicss He YCBOWJI 3HAYMTEIBHOW YacTH MPOTPAMMHOIO
MaTepuaa;

— JIONYCKaeT  CYIIECTBCHHbIC  OMMOKM W  HETOYHOCTH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HaIPaBJICHUH;

— UCTIBITHIBACT TPYJAHOCTH B IPAKTUYIESCKOM MPUMEHEHUH 3HAHUM;
— HE MOXKET apTyMEHTHPOBATh HAyYHBIC TIOJIOKCHHUS;

— He (hopMyIIUPYET BEIBOJOB U 000OIICHUI.

IpH

TumnoBbie KOHTPOJIBHBIEC 33/IaHKS WM MHBIE MaTEPUAIbI.
Bormpocs! (3agaun) 11 sK3aMeHa IpeICTaBIeHbI B TAOHIIE.

Bormpocsl (3agaun) [uist 5K3aMeHa

Ne o/t

Kon

Ilepedens BopocoB (3agad) 11 SK3aMeHa
p p ( a )I[ HHIHUKATOpa

Y4eOHBIM MJIaHOM HE MPETyCMOTPEHO

Bormpocs! (3agaun) 1y1st 3a4eTa MpeaCcTaBICHBI B TaOIHUIIE.

Bomnpocs (3agaun) 11 3a4eTa

Ne o/t

Kon

[Iepeuens BOpOCOB (3a1a4) i1 3a4eTa
p P (saza4) 1 WHJIMKaTOpa




1 Haznauenue 00y4aromero MHOKECTBA MPU PEIICHUH 33a4n YK-1.3.1
KJIacCU(UKALIUN

2 bazoBrle xapaKTepUCTUKH CTATUCTUYECKOTO PACIIPEICIICHHS.

3 Oo6o06maronye moKa3zaTeny, XapaKTepU3YIOIUe TUITHUECKUE
3HaYeHUs] HA0Opa JaHHBIX.

4 [Tokazaremnu, xapakTepu3yIoIre pa3opoc NaHHBIX.

5 [Tokazarenu, XapakTepHu3yIOIIUE CTENEeHb CHUMMETPUYHOCTH
JTAHHBIX.

6 Llens mnpuMeHeHHs MeToJa HAWMMEHbLIMX KBaJpaTOB B
PErpecCHOHHOM aHaJIM3e.

7 Hasnauenme wMopapl. Ciyda  BBIYMCIEHUSI  MOJAJIBHOTO
MHTEpBaa.

8 Hasnauenue nepceHTHsIs1, KBAHTHIISI € IMHUIIBI U3MEPEHHSL.

9 Otnuupe  BBIOOPOYHOTO  CTAHNAPTHOTO  OTKJIOHEHUS  OT
CTaH/IaPTHOTO OTKJIOHEHUS T€HEPAIIbHON COBOKYITHOCTH.

10 AHanu3 oJJHOMEpHOro Habopa JaHHBIX YK-1.V.3

11 AHanu3 1ByMepHOro Habopa JJaHHBIX.

12 KoppensauroHHslii aHanus.

13 OcHoBHas 3a/1aua perpecCCUOHHOTO aHAIN3A.

14 WuTepnperanus ko3¢ GuUiineHToB TUHEHHON perpeccuu ao, di.

15 Boruncnenue Menuansl Asis Habopa JaHHBIX C YETHBIM U VK-1.B.1
HEYETHHIM KOJIMYECTBOM 3HAUCHUIA.

16 Mepbl 0IU30CTH MEXAY KJIaCTEpaMH. YK-2.3.3

17 Mertpuku, IpuMEHsiEMbIE B KJIACTEPHOM aHAJIU3E.

18 Brruncrnenue neHtpa kiacrepa. VK-2.¥.1

19 OrpaHuyeHHs KJIACTEPHOIO aHaJU3A.

20 Ha3znauenue TecTOBOro MHOXKECTBA MPU PEIICHUH 3a]1a41 VK-2.B.3
KJ1acCuuKaIuu

21 MeTtoas! knaccudukanum.

22 Ornenka ommoOKa KiacCupuKanum

23 [TocraHoBKa 33124y KIIacCU(PUKAITUU I[IK-13.V.1

24 Onpenenenue Kiacrepa.

25 DTarnbl peleHus 3a/1a4u KJIaCTEPHOrO aHaIM3a.

26 Ortansl npouecca Kiaccu(puKannm, UX XapakKTePUCTHKH

27 Bripaxkenue 11 BerurcneHus uuaekca Gini nmpu nocTpoeHun

28 TpeboBanwus k BEIOOpY MapaMeTpa k B aropuT™e «k-
OnmKkaiiiero cocena»

29 Hepapxuueckre METObI KIaCTEPU3aLIUU. I1K-13.B.1

30 Dransl NOCTPOEHUS JEPEBbEB KIaCCUPUKALIUU
JepeBa KiaccupuKaluu.

31 AnroputMm GnmrkaiIiero cocesa.

32 ANTOPUTM k-CpEIHHUX.

33 OYHKIIMY aKTUBALIUA HEHPOHOB.

34 Heiiponnas cetb KoxoneHa.

35 AJTOPUTM 00yUYEHHSI MHOTOCJIOMHOTO MEePIENTPOHA




HepequL TEM OJI1 KYPCOBOI'O HpOCKTI/IpOBaHI/IH/BBIHOJ'IHCHI/IH

KypcOBOI pabOTBI IPEACTABIIEHBI B TAOJINLIE.

[lepedenb TeM Juist KypCOBOTO TPOEKTUPOBAHMUSI/BBITIOTHEHUSI KYPCOBOM paboThI

Ne o/t

[TpumepHBIii TepedeHb TeM 7Sl KypCOBOTO MPOSKTUPOBAHMUS/BBITOTHEHUS
KypCOBO# pabOThI

Y4eOHBIM IJITAHOM HE TPETYCMOTPEHO

BOHpOCLI AJ1 IIPOBCACHUA HpOMG)KYTO‘-IHOﬁ aTTeCTalluy B BUJC

TCCTUPOBAHUA ITPCACTABJICHLI B Ta6J'II/I]_Ie.

Tabnuua. [IpuMepHbIil nepedeHs BOMPOCOB JJIsI TECTOB




Ne [IpuMepHBIil nEpeYEHb BOMPOCOB JJISI TECTOB Ko
/n P p p p a2 WHAUKATOPa
1 JInst KakZioro W3 MPUBEIACHHBIX HIDKE PABEHCTB yKaxuTe TUnudHbd | YK-1.3.1
BapUaHT UHTEPIIPETALINH
a)r=1;
0) r=0,85;
B) r=0;
r) r=-0,15;
o) r=-1.
2 Jatite onpeaencane Mopl
3 Hanummure hopmyny pacuera CpemHero
4 Ha xakxom u3 pucyHKOB a) ¥ 0) 3Ha4eHHE KOIPPHUIIUEHT KOPPEISIUU
OOJIBIIE U TOYEMY?
1] i
l. . 5
L] " X ... '. |..l
a® o gnty
: S
., . -
s
-y : - .|.+ -
&) f",l
5 Yem oTnmyaeTcs CpeHss OLIEHKA OT CpelHEN B3BELICHHOM?
6 Haiigure uatepsan ciaeayromero Habopa gaHHbIx Ctaxk= {3,5,9,12,5}. VK-1.¥.3
7 Haiinure Mony B cienyromniem Habope manabix Ctax= {3,5,9,12,5}.
8 Haitnure nucnepcuto B cneayromieM Habope maHHbIX CTak=
{3,5,9,12,5}
9 Haiinure cTaHaapTHOE OTKIOHEHHUE B CJICIYIONIEM HaOope JaHHBIX
Crax= {3,5,9,12,5}.
10 Haiinure maTepBan ciaeayroiiero Habopa nanubix Crax= {3,5,9,12,5}.
11 Ecmu Cpennee 6ombpire Mennansl, TO KaKOH 3HAK UMEET
ACUMMETPUYHOCTD, TTOUEMY?
12 | [IpuBeauTe npuMep IUXOTOMUYECKOM IIKAJIbI YK-1.B.1
13 | Kak BBIMISAUT ypaBHEHUE PErPECCUU ISl JaHHBIX, MPEICTaBICHHBIX HA
pucyHke?
i
[ ]
[
at .O.
LR L]
 ga ¥
.o
LR ]
- L]
- ' -
14 | [Ipegna3zHaueHre KOPPEISUOHHOTO aHATN3a VK-2.3.3
15 |IIpegnazHayeHHE PETPECCUOHHOTO aHAIN3a
16 OuncTKa JaHHBIX — JTO: VK-2.V.1

a) KOMIUIEKC METOJIOB M IPOLEAYp, HAIPaBICHHBIX HA YCTpaHEHHE
MPUYHMH, MEIIAIIMNX KOPPEKTHOM 00pabOTKe: aHOMAalHil, MPOIYCKOB,
AyOJIMKaTOB, IPOTUBOPEUHA, IITyMOB H T.JI.

0) mpouecc IONMOJHEHMs JaHHBIX HEKOTOpOW HHpopMmarmei,
MO3BOJISIONICH TOBBICUTh dPPEKTHBHOCTh PA3BA3Ky AHAIUTHUCCKHX




3aja4
B) OOBEKT, COJEpXkKAIUil CTPYKTYpUPOBAaHHBIE JaHHBIE, KOTOPhIE MOTYT
OKa3aThCs MOJIE3HBIMU JUISl Pa3BsI3KH aHATUTHYECKOTO 3a7a4n

I) KOMILJIEKC METOJOB M NPOLEAYp, HANpaBICHHBIX HAa H3BJICUEHUE
JAHHBIX M3 Pa3IUYHBIX MCTOYHUKOB, oOecreueHue HeoOXOAMMOro
YpOBHS UX MH()OPMAaTUBHOCTH M KadecTBa, IPeoOpa3oBaHusl B €AUHBIN
¢dbopmar, B KOTOPOM OHHM MOTYT OBITh 3arpy>KE€Hbl B XpaHWIHUIIE JaHHBIX
WM aHAJUTHUYECKYIO CUCTEMY.

Ooyuaroriast BHIOOpKa — 3TO:

a) TPYNIUPOBKA 0OBEKTOB (HAOIIOACHUIA, COOBITHI) HA OCHOBE JIAHHBIX,
OIMCBIBAIOINX CBOHCTBA OOBEKTOB

0) HaObOp MaHHBIX, KaXXAas 3alUCh KOTOPOTO IMPEICTaBIsIET COOOM
y4eOHbIIl MpHUMep, COJepXKalllero 3aJaHHbI BXOJHOW BIMSHUE, U
COOTBETCTBYIOLINI €My NIPABUIIbHBIN BBIXOJHOM pe3ysIbTaT

B) Ha0oOp JaHHBIX, KaXAas 3alUChb KOTOPOIO IMpeJcTaBiisieT co0oi
y4eOHBIA TpPUMEpP, COACPIKAIIEr0 3aJaHHbIN BXOAHOW BIUSHUE, YTO U
OTBEUAET €My IPAaBUJIBHBIA BBIXOAHOMN pE3yJbTar.

') BBISIBJICHHE B CHIPbIX JIaHHBIX paHEe HEU3BECTHBIX, HETPUBUAJIbHBIX,
IIPAKTUYECKU IIOJIE3HBIX M JOCTYNHBIX HMHTEPIPETALUN 3HAHUIA,
HEOOXOMUMBIX Uil TPHUHATHS pEIIeHWH B pa3iuyHbIX  cdepax
YeJI0BEYECKON JEATEIBHOCTH

Omnbxa 00ydeHus — 310:

a) omuOKa, TOMyIIICHHAs MOJICTBIO Ha Y4eOHOW MHOXKECTBA.

0) ommOKa, TOJTy4YeHHAss HAa TECTOBBIX IpUMeEpax, TO €CTb, YTO
BBIUHCTISETCS TO TeM ke ¢GopMyliaM, HO ISl TECTOBOM MHOXECTBA B)
MMEHa, THITbI, METKH M HAa3HAYCHUS TOJIEH UCXOIHOW BBIOOPKHU JaHHBIX
r) Ha0Op [daHHBIX, KaXJas 3alHucCh KOTOPOTO MPEACTaBIsAET COOOi
y4eOHBIA TpPUMEp, COJEpXKAIIEer0 3aJaHHBI BXOJIHOW BIUSHUE, U
COOTBETCTBYIOIIUN €My MTPaBUIIbHBIN BBIXOIHOM PE3yNbTaT

17 | Kak omleHnBaeTcs paccTossHue XIMMHHTAa MEXKAY KilacTepamu’? YK-2.B.3
18 | Kak orieHnBaeTcst pacCTOsIHME MEXIY KJIacTepaMu METOI0OM
Onmxaiiiero cocena?

19 Kaxk onermBaercs paccrosane EBkianma Mexy Kinactrepammu?
20 | K kakoit crpareruu o0y4eHHss OTHOCUTCS] METOJI KJlacCU(HUKALIUU [IK-13.V.1
«JIEpEBbs peUICHUI» ?

21 | K kakoit crparernu o0y4eHus: OTHOCUTCS] METOJI KilacCU(pHUKALUU
«Onxaiiiero cocenay?

22 Hcnonb3ys u3BecTHbIE JaHHbIE CPOPMYIUPOBATH 3a7ady OMHAPHOM [IK-13.B.1
KJIACCU(PUKAIIMH U PEITUTH €€ JIFOOBIM METOAOM.

23 [TocTpouTk neHIOrpaMMy 3aJaHHOTO KJlacTepa
24 Uto o3HayaeT «CHOPHBIA OOBEKT» B KIACTEPHU3ALUH, TPUBEIUTE
IpuMep

[lepeueHb TeM KOHTPOJBHBIX PabOT MO JUCHMILIMHE OOYYarOIIMUXCS 3a0YHOU
(bopmbl 00yUYeHUs], IPEICTABIEHbI B TAOIUIIE.

Ta6nuia [lepeyeHb KOHTPOIBHBIX PabOT

Ne /i [TepedyeHb KOHTPOJIBHBIX PabOT

He npeaycmoTrpeno




Meroauueckie — MaTepualibl,  ONPEACNAIONINEe  MPOUEAYpPhl  OLICHUBAHUS
WHMKATOPOB, XapaKTePU3YIOIIUX dTarbl (GOPMUPOBAHMS KOMIIETCHIIUMA, COIEPIKATCS
B JIOKAJIBHBIX HOPMATHBHBIX aKTax, PErIAMEHTUPYIONIUX MOPSIOK W TPOLEAYPY
IIPOBEJICHUS TEKYIIET0 KOHTPOJS YCIEBAEMOCTH M TIPOMEKYTOYHOW aTTecTaruu
oOyyarommxcs.

M@TOI[HIIGCKI/IG YKasaHua A1 06yqa}omnxcs1 I1IO0 OCBOCHHIO JHCHUIIIIMHBI

Metoauueckue ykasaHUs Ui OOYyYaroIIMXCs 10 OCBOEHHUIO JIEKIIHOHHOI'O
Marepuana.

OCHOBHOE Ha3HA4YE€HHE JIEKIIMOHHOI'O Marepuana — JIOTMYECKH CTPOMHOE,
CUCTEMHOE, TIIyOOKO€ M SICHOE H3JIoKeHue YyuyeOHoro wmatepuaia. Hasnauenue
COBPEMEHHOW JIEKIIMK B paMKaxX IUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO
UHPOPMAIUIO 10 TEME, @ B OCBOCHHM (yHIAMEHTAIbHBIX NMPOOJIeM AMCUUILINHBI,
METOJIOB Hay4YHOT'O IMO3HAHUSA, HOBEUIINX JAOCTI)KCHUN Hay4yHOU MbICTH. B yueOHOM
MPOLIECCE  JIEKIUS  BBINOJHAET  METOAOJOTMYECKYI, OpPraHU3alMOHHYI0 W
uH(OPMAIMOHHYIO (YHKIMH. JIEKIMS pacKpbIBAET MOHATUMUHBIN anmapaT KOHKPETHON
obOnactu 3HaHMs, €€ NPOOJEMBl, NAeT LENbHOE IPEICTaBICHHE O IUCLUIUIMHE,
NOKa3bIBAET B3aNMOCBS3b C IPYTMMU JUCHUTUIMHAMMU.

HHaHI/IQyCMBIG pE3YILTATEI IIPpHW OCBOCHHWH O6yan0mI/IMI/IC$I JCKITMOHHOIO

Marcpuaja.
MMOJIY4YCHHUC COBPEMCHHBIX, HCJIOCTHBIX, B3aUMOCBsA3aHHLIX 3H&HPII>1, YPOBCHb

KOTOPBIX ONPEAEIISIETCS UEIEBOM YCTAHOBKOM K KaXK10 KOHKPETHOM TEME;

" [OJIyY€HHE OIIBITA TBOPUECKOM PabOTHI COBMECTHO C TPEMOAaBATENIEM;
pa3BuTHE TPO(ECCHOHATBHO-/IETIOBBIX KAauecTB, JOOBH K TMpeAMETy W
CaMOCTOSITEJILHOT'O TBOPUYECKOTO MBIITICHUS.

MOSIBJICHHE HEOOXOAMMOTO MHTEpeca, HEOOXOIUMOro sl CAMOCTOSTEILHON

paboTHI;

MOJIyYCHHE 3HAHUM O COBPEMEHHOM YPOBHE pPAa3BUTHSI HAYKM M TEXHUKU U O
MIPOTHO3€ UX PA3BUTHUS HA OJIMDKAUTITHE TOIBI;
HAy4YUTHCSI METOAMYECKH 00pabaThiBaTh MaTepHalsl (BBIACTATH TJIABHBIE MBICTU U
MOJIOKEHUS], MPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATH MX B Pa3IMYHBIX
(bopMyIHpPOBKax);

" [OJIy4eHHE TOYHOTO NOHMMAHHMS BCEX HEOOXOAMMBIX TEPMUHOB U ITOHATHIA.

JIeKIMOHHBIM MaTepUal MOXKET CONPOBOXKAATHCA JEMOHCTpPALlMEd CIIAWIOB U

MCIIOJIB30BaHUEM Pa3aTOUYHOI0 MaTepuaia Npu NPOBEACHUU KOPOTKUX JUCKYCCHI
00 0COOEHHOCTSAX MTPUMEHEHHUS OT/ICJIbHBIX TEMATHUK IO JUCITUTLIINHE.

CrpyKTypa npeIocTaBICHUS JEKIIMOHHOTO MaTepHraa:

Paznen 1. Beenenue

Tema 1.1. JlaHHbBIC U UX U3MEPEHUE.

Tema 1.2. Ikanst

Tema 1.3. Xapakrepuctrka u kiaccuukaiuys 3a1ad aHain3a TaHHbIX

Tema 1.4. DTanbl penieHus 3a1a4u aHAJIN3a JTaHHBIX.

Paznen 2. Cratuctuueckuii aHau3 JaHHBIX

Tema 2.1. JleckpunNTUBHBIN aHAIN3
Tema 2.2. Ananus cBsizei




Tema 2.3. MHOTOMEpHBIN CTATUCTUYECKUN aHAJIN3

Tema 2.4. AHanu3 BpEMEHHBIX PSIIOB
Paznen 3. KnactepHsblii aHanus

Tema 3.1. ITocTaHoBKa 3aa4¥ KJIaCTEPHOTO aHAIN3A

Tema 3.2. MeTpuku paccTOSSHUI

Tema Paznen 4. Kimaccudukanms

Tema 4.1. [ToctaHOBKa 3a/1aun KJIaCCU(PUKAIINH
Tema 4.2. Metoas! knaccuduxaiiu

4.3. MeToapl KJIaCTEpHOTO aHalln3a

Paznen 5.
Tema 5.1. IlepciekTUBBI pa3BUTHS aHAJIN3A JTAHHBIX.

Meroanueckue ykazaHus JUisl 00y4daroIuXcs M0 NPOXO0KICHUIO MPAKTUYECKUX 3aHATUN

[IpakTUueckoe 3aHATHE SBIAETCS OAHOW W3 OCHOBHBIX (POPM OpraHU3ALMH
y4eOHOTO Tpolecca, 3aKIIOYaromiasicss B BBIIOJHEHMHM OOYyYAIONIMMHUCS 0.
PYKOBOJICTBOM IIpEMNojiaBareyis KOMILIEKCa YYE€OHBIX 3aJlaHUil C IeJIbI0 YCBOCHHUS
HAyYHO-TEOPETUYECKUX OCHOB Y4E€OHOM JAMCHMIUIMHBI, NPUOOPETEHHUs] YMEHUU U
HAaBBIKOB, OIIbITa TBOPYECKOU IE€ATEIBHOCTH.

[lenpto mMpakTUYECKOTO 3aHATHS JUIsi OOydYarollerocs SBISETCS TNPUBUTHUE
oOy4aronMMcsi yMEHUH M HAaBBIKOB IPAKTUYECKOM JEATEIbHOCTH IO H3y4aeMOou
JVCLHUTUIAHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUH O0YHAIOIIMMCS IPAKTUUECKUX 3aHSITHIMA:

) 3aKpeIvieHue, yriayOleHue, pacllupeHue W JeTalu3alus 3HAHUW IpH
pELICHNN KOHKPETHBIX 3a/1a4;

) pa3BUTHE I103HABATEIBHBIX CIIOCOOHOCTEN, CAMOCTOSITEILHOCTH MBIIIIJIEHUS,
TBOPUYECKOW aKTUBHOCTH;

) OBJIaJICHUE HOBBIMM METOAAMHM M METOJMKAaMH H3Y4YEHUS KOHKPETHOMU
y4eOHOM TUCIUILIAHEI;

) BbIPA0OTKA CIIOCOOHOCTU JIOTUYECKOIO OCMBICIEHHS MOJYyYEHHBIX
3HAHUM IS BBITIOJIHEHMS 3aJaHUI;

) o0ecrieyeHrne paluoHaIbHOTO COYETaHMsI KOJUIEKTUBHOM U
UHIMBUIYaTbHONH (opM 00yUEeHHUS.

TpeGoBanus K MPOBEJICHUIO TPAKTHYCCKUX 3aHATHN
Pe3ynbrarhl BBITIOIHEHHS TPAKTUYECKUX PA0OT MO TPeOOBAHUIO TPETIOAaBaTENA

BBITPY’KAIOTCS B JIMYHBINA KaOWHET WM 00CYKJIal0TCs B Ay IMTOPUM BO BpEMs 3aHSITHH.

Meroaudeckue ykazaHus g OOyYarolIUXCs MO BBITTOJTHEHHUIO
71a00paTOPHBIX padoT

B xoze BeinmonHeHus: 1a00paTOpHBIX pa00T 00yYaIOMUNACS JOKEH YIITyOUTh
3aKpENUTh 3HAHUS, MPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOW METOOUKOW U
TEXHUKON DKCIEPUMEHTAa B COOTBETCTBHHM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOU
oOyuarorierocsi. BeimonHeHnne mabopaTopHBIX padOT COCTOUT U3 IKCHEPUMEHTATHHO-

MIPAKTUYECKOM, PACYETHO- AaHATUTUYECKON YaCTEN U KOHTPOJIbHBIX MEPOIIPUATHM.
Brimonaerne 1abopaTopHBIX paboT 0O0yYaronmuMmcs SIBISETCS HEOThEMIIEMOM
YaCThI0 WM3YyYCHHs AUCITUIUIMHBI, OMpPEaesseMON y4eOHBIM IIJIAaHOM, U OTHOCHTCS K
CpelcTBaM, 00ECIIEUHBAIOLUM PEIICHHUE CAEAYIOIMX OCHOBHBIX 3a]1a4 00y4aroIerocs:
) NpUOOpPETEHNE HABBHIKOB HMCCJIEAOBAHUS IMPOIECCOB, SBICHUU U OOBEKTOB,

U3Y4aeMbIX B paMKaX JaHHOMW JUCUUILIAHBL;



3aKpeTUICHHUE, PAa3BUTHE U ACTAIN3AINSA TCOPETUICCKUX 3HAHUH, TIOJTyYCHHBIX
Ha JICKITUSX;
) MOJIy4YeHHe HOBOM MH(GOPMAITUH 110 U3y4aeMOl JUCIUILTUHE;
MpPUOOPETEHNE HABBIKOB CAMOCTOSITEBHOM paboThl ¢  J1abopaTopHBIM
o0opymoBaHuEM U TprOOpamu.

3ajanue u TpeOOBaHUS K MPOBEACHUIO JIA0OPATOPHBIX pabOT
3aaHus K TPOBEICHHUIO JJa0OpPaTOPHBIX PabOT MPHUBEICHBI B y4eOHO-

METOJAMYECKOM MOCOOHH:

Mugp 004 T 23 Tatapuukosa, T. M. AHanu3 1aHHBIX: y4€OHO-METOINYECKOE
noco6ue / T. M. Tarapuukosa; C.-Iletep0. roc. yH-T a3poKocM. TpUOOPOCTPOCHHUS. -
Cankr-IlerepOypr: M3a-so I'YAIL 2021. - 121 c.

CrpykTtypa u opMa oTyeTa 0 1abopaTopHOU paboTe

1. Ilenb pa®oThI U coliepKaHUE 3aaHUS.
Onucanue Xo/1a BHIMOJTHEHUS pa0OTHI.
JleMOHCTpanus NOJy4YeHHBIX pe3yIbTaToB.
BriBosbI 0 IpoIeIaHHOM padoTe.
OTBETHI Ha KOHTPOJIbHBIE BOMPOCHI.

TpeboBanus kK ohopMIIeHHIO 0OTYETA 0 TA00PATOPHOMN paboTe

Otuet opopmutsiercst cormacao [OCT P 2.105-2019. O6s3aTenpbHO HaTH4HE

TUTYJIBHOT'O JIMCTA U COOTBETCTBUE CTPYKTYPE OTYETA.
OTtyeT o npojeTaHHON paboTe BRITPY>KAETCS B TUYHBINA KaOWHET.

Metoauueckue ykazaHUs I8 OOYyYaroOIIMXCS MO TPOXOXKJIEHUIO CaMOCTOSITEIbHON
paboTHI.

B Xxone BBINOMHEHUS CaMOCTOSATENBbHOM palOoThl, OOYYarOIIMICS BBITOIHIET
paboTy MO0 3a1aHUIO.

B xone BBINOMHEHUS CaMOCTOSATENbHOM palOThl, OOYYAIOIIMICS BBITOIHIET
paboTy MO 3aJlaHMI0 M MPU METOAMYECKOM PYKOBOJACTBE MpenojaBareis, HO 0e3 ero
HEIOCPEACTBEHHOTO YUaCTHSI.

Jig oOywarouxcs Mo 3a04yHOW (opMme 00ydeHMs, CaMOCTOsTENbHas padoTa
MOKET BKJIIOYATh B c€051 KOHTPOJIBHYIO paboTy.

B nmpouecce BBINOTHEHUS CAMOCTOSITENIBHOM paboOThl, y OO0y4arouerocs
(dopmupyeTcs 1enecoodpazHoe MIaHUPOBaHUE pabOYero BpeMEHHU, KOTOPOE MO3BOJISET
UM pa3BUBaTh YMEHHA M HAaBBIKM B YCBOEGHHUM M CHCTEMAaTH3allMd MPHOOpPETaeMBbIX
3HaHUMU, 00ECTIeUBAET BHICOKHI YPOBEHb YCIIEBAEMOCTH B IMEPUO] 00yUEHUs, TOMOTaET
MOJIyYUTh HABBIKU MOBBIICHUS MPO()ECCHOHATBHOTO YPOBHSI.

nbkhwn



MeToauuecKuMU MaTepHuallaMi, HaIPaBIISIONIUMUA CaMOCTOSATEIIbHYIO padoTy
00yJaronIuXxcs, SIBISIOTCS:
" yueOHO-METOAMYECKUI MaTepHal [0 JUCIHUILINHE;
" METOJUYECKHE YKA3AHHUS 10 BHIIOIHEHUIO KOHTPOJIBHBIX paboT (I 00ydYarommxcs mo
3a04HOM (popMe 00yUeHMUS).

Meroauueckue ykazaHus i OO0y4YaroIIUXCS MO MPOXOXKICHUIO TEKYIIETO KOHTPOJIS
yCIEBAEMOCTH.

Tekyimui KOHTPOJIb YCIIEBAEMOCTH IPEAYCMATPUBAET KOHTPOJIb KA4€CTBA 3HAHHUI
o0y4Jaronuxcsi, OCYIIECTBIIIEMOIO B TEUEHHE CEMECTpa C ILEJIbI0 OLICHMBAHUSA XOJa
OCBOEHMSI TUCLUIUINHBI.

[IpakTrueckue M JabopaToOpHbIE padOTHI 3AIIMILAIOTCS B TEYEHUU JIBYX HEIENb
nocjie TOJy4YeHHsl 3aiaHus. Pe3ynpTaThl 3allUThl YUYMTHIBAIOTCS MpPU MPOBEICHUU
IIPOMEKYTOYHOU aTTECTALUU.

Meroanueckue ykazaHus Juisi 00y4aronIuxcs 0 MPOXO0KIECHUIO POMEKYTOUHOM

aTTecTaluu.

[IpomexxyTouHast aTTecTalsi OOydYarolUuXcsl MpeaycCMaTpuBaeT OIEHHUBAHHE
IPOMEXYTOUHBIX M OKOHYATEJbHBIX pe3yJbTaToB OOydeHus Mo aucuuiuinHe. OHa
BKJIIOYAET B ce0s1 qudpepeHnpoBaHHbIN 3a4eT.

HuddepennupoBanHbiii 3a4eT — 3TO0 (QopMa OICHKA 3HAHUH, MOTYyYCHHBIX
oOydJaronumMcsl TPy U3YYCHUH JUCIHUIUIMHBI C aTTECTAIIMOHHON OIICHKOW «OTIIMYHOM,
«XOPOIIIOY,

«YJIOBJIETBOPUTEIILHOY, «HEYIOBJICTBOPUTEIHHOM.

CTyneHThl, yCENHO BBIIOJHUBIINE BCE MPAKTUYECKUE U TAOOpaTOpHbIE paboThI,
U TpOIIeJIIie TeCTHPOBAHWE HAa YUCIO OaJIOB BhIIIe 85 OayjioB OLIEHMBAIOTCS Ha
COTIIMYHOY.

CTyneHThl, yCIEIHO BBIIOJHUBIINE BCE MPAKTUUYECKUE U Ja00paTOpHbIe pabOTHI,
U TMIPOILLIEIIINE TECTUPOBAHKUE Ha YKUCIIO OaiioB Bhile 69 6aninoB u He Oosiee 85 GawioB
OLICHUBAIOTCS HA «XOPOILIOH.

CTyneHThl, yCHELIHO BBIOJHUBIINE BCE MPAKTUUECKUE U JaOOpaTOpHbIE pabOTHI,
U MIPOLLIEIINE TECTUPOBAHKUE HA YKMCIIO OaioB Bhile 54 0amioB u He Oosee 69 GamioB
OLICHHBAIOTCS HA «YOBJIETBOPUTEIHHOY.

CryneHTsl, BBIIIOJHUBLINE HE BCE MpaKTUYECKUE U(WIN) J1abopaTOopHble pabOThI
C/IAIOT 3a4eT MO BOIPOCaM, MPUMEPHBII MepeYeHb KOTOPHIX IpHUBeIeH B Tabmule 16.

CrTyneHThl, MOJyYMBIIHNE OICHKY «YyJOBJIETBOPUTEIBHO» IO TECTUPOBAHUIO,
MMEIOT MPABO CIaTh 3a4€T U MOBBICUTH OIICHKY.






