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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Lenbro ocBOEHUS AUCIUTUIMHBI (MOJTYJIS) SIBISIETCSI:

- 03HaKOMJICHHE CTYJICHTOB C 3JIEMEHTaMHU MaTeMaTUYECKON TEOPUHU aHAIH3a
JTAHHBIX U BPEMEHHBIX PSIOB.

3agayamMu OCBOEHUS TUCIUIUIMHBI (MOTYJIS) SIBJSIFOTCSI:

- (hopMUpOBaHUE JTUYHOCTH CTYACHTA, PA3BUTHE €r0 UHTEJUICKTA U YMEHHUS
JIOTUYECKU U QJITOPUTMUYECKU MBICIHUTh, (POPMUPOBAHUE YMEHHUM U HABBIKOB,
HEOOXOIUMBIX TTPU MPAKTUUECKOM MIPUMEHEHUH TEOPUU KOMIUJIEKCHOTO aHaIN3a;

- 00yuyeHHE WCIOJb30BAHUI0 B CBOEH JICSITEIIbBHOCTH COBPEMEHHBIX
CTaTUCTHUKO-MAaTeMaTHYE€CKUE METOJIOB U MOJIETIEH.

2. [Inanupyemblie pe3ybTaThl 00y4YeHUS 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3yibTaTOB OCBOCHHS 0Opa30oBaTEIbHOU
nporpamMmbl (KOMIIETEHLIUI) B pe3ysbTaTe 00yUYeHus M0 AUCHMIUIMHE (MOIYIIO):

MK-4 - YMeTb cTaBUTH LIEJIH CO3/ITaHUSI CUCTEMBI, pa3padaThiBaTh KOHIEIIIUIO
CUCTEMBI ¥ TPEOOBAHUS K HEH, BBITIOJIHATH JJEKOMIIO3UIIUIO TPEOOBaHM M K CUCTEME.

OOy4eHue 1o JUCIUTUTHHE (MOAYITIO) MIPEAIOJIAraeT, YTo IO €ro pe3yJibTaTaM
oOyyaroruiicst Oyner:

3HaTh:

- UMEIOIIMECs METO/Ibl M CPEJICTBA PEIICHMS TIPUKIAIHBIX 33/1a4;

- ToHATUA W (aKThl U3 O00JACTU MATEMAaTUUECKUX, a TaKkKe JIpPYrux
€CTECTBEHHO-HAYYHbBIX JUCIUILIUH.

YMeTh:
-(opMyJIMpOBaTh MOCTAHOBKY 3aJ1aud U U3JIararh €e;
- IPUMEHSTH Ha MTPAKTUKE U3YYEHHBIE METObI U TTOJIXO/IBI.

Baanern:

- HaBBIKAMU KJIACCU(DHUKAIIMUN U BBIJCICHHS CYIECTBEHHBIX MOJ33/1a4 TIPH
aHaJIu3€ JaHHBIX;

- HaBbIKaMH cOopa u 00pabOTKH TaHHBIX.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).
3.1. O6mas Tpy10€eMKOCTh AUCITUTIINHBI (MOTYJIs).

OO6mass TPyJIOEMKOCTh JUCHUIUIMHBI (MOayJisi) coctaBiser 4 3.e. (144
aKaJeMHU4ecKuX yaca(oB).



3.2. OObem nucuUIUIMHBI (MOAyJsi) B (opMe KOHTAaKTHOM paboOThI
oOyyaromuxcsi ¢ MeJarorMueckuMu  paboTHUKaMU ©W  (WIM)  JIUIIAMH,
IPUBJIEKAEMBIMU K peain3aluu 00pa30BaTeIbHON MIPOrpaMMbl HA MHBIX YCIIOBUSX,
IPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomnuectBo yacos

Tum yaeOHbBIX 3aHATHI
Bcero | Cemectp Ne8

KonTtaktHas paboTa mpu npoBeIeHNH yIeOHBIX 3aHATHH (BCETo0): 64 64
B tom uucre:

3aHATHS JIEKIIHOHHOTO THIIA 32 32
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O0beM aucCHUIUIUHBI (MOIyJsl) B (popMe caMOCTOSITETbHONH palOOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0ydYarOIIUXCS C
nearoruueckuMu paboTHUKAMU U (M) JIUI[AMU, TIPUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTelpbHON TpOrpaMMbl Ha HWHBIX YCIOBHUSX, TPU MPOBEIACHUH
MPOMEKYTOUHOM aTTecTannu coctaisieT 80 akageMuueckux daca (OB).

3.4. ITpu oOy4yeHnH N0 MHAUBUAYAILHOMY YUYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4Ye€HHH, 00BEM JIUCIUIUIMHBI (MOJIYJIs1) MOXKET OBITh peaan30BaH
MOJTHOCTBIO B (POpME caMOCTOSITETLHON pab0Thl O0YYAIOIIUXCS, a TAKXKe B popme
KOHTaKTHOW pabOThl 00ydaloOImUXCsl C MEAArorudecKuMu paboTHUKaMH U (WJTH)
JUIAMU, TIPUBJIEKAEMBIMH K peasiu3alliu 00pa3oBaTEIbHON MPOrpaMMBbl HA HHBIX
YCJOBUSIX, IPU MPOBEJACHUU TPOMEKYTOUYHON aTTECTALIUH.

4. ConepxkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3ausaTHs JIEKIIMOHHOIO THUIIA.

TemaTuKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIEpKaHUE

1 |doBeputenbHble HHTEPBAJIbI
PaccmaTprBaeMble BOTIPOCHI:

- KBAaHTWJIM Y HHTEPKBAPTHIBHBIN pa3Max;

- IpeJICKa3aTeNIbHBIN HHTEPBA,

- TOBEPUTEIBHBIA HHTEPBAL,

- MUHUMAaJIbHO HEOOXOJUMBIC 00BEMBI BHIOOPOK;
- MUHUMAJIbHBIA 0OHAPYKUMBIH Y deKT.

2 |llpoBepka rumotes

PaccmarprBaeMbie BOIIPOCHI:

- JOCTUTAEMBbIii YPOBEHb 3HAYMMOCTH U KPUTHIECKasi 00J1aCTh;
- om0k [ u 11 poxa;

- CBSI3b C JIOBEPUTENILHBIMU HHTEPBAIAMU;

- IapaMeTpUIECKUe KPUTEpUY;




TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

/T
- HeTIapaMeTPUIECKNE KPUTEPHUH;
- MHOXKECTBEHHAsI MPOBepKa runores: Meroasl koutposss FWER u FDR
3 |KoppensuuoHHbINH aHATIN3

PaccmatpuBaemble BOIIPOCH:

- BUJIBI CBSI3€H U TUIBI IEPEMEHHBIX:

- OCHOBHBIE BHIbI KOPPEJISLHii;

- koppessauus ITupcona;

- koppersius CuupMeHa;

- koppensiuus Kengenna,

- Koppemanust MaTteioca;

- koppemaust Kpamepa;

- OucepranbHBII KO3 OUIHMESHT KOPPEIALINH.

JIunelinas Moaenu

PaccmatprBaeMbie BOTPOCHL:

- OCHOBHBIE ITOJIXO/IbI JINHEHHOTO aHaJIi3a: PErpeccHs U KiacCUPUKaIHSL;
- (hyHKIIMOHAJIBI KaYeCTBa,

- 00paboTKa BEIOPOCOB M MPOITYCKOB B TaHHBIX;

- peryJspHu3arys;

- paboTa ¢ HecOaTaHCUPOBAHHBIMHU KJIACCAMU;

- IPaKTUYECKOE PUMCHECHHE.

JepeBbsd penieHui

PaccMaTprBaeMble BOIIPOCHI:

- OCHOBHBIE ITPUHIHIIB paOOTHI IePEBHEB PEIICHHUH;

- KpUTEPUH pa30MEHHsI: SHTPONUNHBIN KpUTepHid 1 Kputepuit Jxuny;
- METOJbI TIOMCKA TUIIEPIIapaMETPOB;

- IPAKTHYECKOE MPUMEHEHHUE.

barrunr u 6ycTuHr

PaccmaTprBaeMbIe BOTIPOCH:

- IPUHIUT PabOTHI AITOPUTMOB;

- ocHoBHbIe anroputMbl: XGBoost, LightGBM, CatBoost, Random Forest;
- METO/IbI TIOMCKA THIIEPIIAPAMETPOB;

- CPaBHEHUE C JEPEBOM PELLIECHMUIA;

- IPAaKTHYECKOE TPUMEHEHHE.

Uplift monenupoBanue

PaccmatpuBaeMble BOITPOCHI:

- orinaue uplift MoeTMpoBaHys OT TPAIMIIMOHHBIX METO/IOB;
- OCHOBHBIE aJITOPHUTMBEI;

- noustue uplift adexra n ero nHTEpIpETAIHS;

- KPUTEPUH OLIEHKH Ka4eCTBa;

- Busyanuzanus uplift kpuBoi;

- IPaKTUYECKOE IPUMEHECHHE.

Bpemennslie psaasl

PaccmarpuBaembie BONPOCHL:

- o0mIre CBeIeHU O BpPEMEHHBIX pAgax U 3a/avax aHaIN3a;
- aHaJIn3 BPEMCHHBIX PA0B;

- IPOTHO3UPOBAHNUEC BPEMECHHBLIX PAIOB;

- TUIIbI BPEMCHHBIX PAJI0B;

- IPaKTUYECKOC MPUMECHCHHEC.

4.2. 3aHATUS CEMUHAPCKOTO TUIIA.




[IpakTrueckue 3aHATHS

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEePIKaHNE

1 |doBeputenbHble HHTEPBAIbI
B PE3YIbTATE BBINTOJIHCHUS MMPAKTUYCCKOTO 3a/laHus CTYACHT MMOJYy4Ya€T HABBIKH ITOCTPOCHUSA
JOBCPUTCIIbHBIX UHTCPBAJIOB U OUCHKHU TOYHOCTH U JOCTOBEPHOCTU OIICHOK.

2 |IlpoBepka rumores

B pesynbrate BhINOIHEHHS TPAKTHYECKOTO 3a/IaHKsI CTYJICHT IOJTy4aeT HaBbIKK (hopMynupoBaHus
THIIOTE3, MHTEPIPETALNH PE3YIBTATOB CTATHCTUYECKOTO TECTa M YMEHHE BHIOPATh MTOIXOASIINN KPUTEPHIA
JUISI IPOBEPKU TUITOTE3BI.

3 |KoppensunoHHBIN aHAIN3:
B PE3yabTATE BBIITOJIHCHUS MPAKTUICCKOIO 3a/laHus CTYACHT MMOJyYaCT HABbIKH OLICHUBAHUSA CTCIICHU
CBA3U MCKAY NCPEMCHHBIMU U MTPUMEHUMOCTU KOPPCIIANUOHHOTO aHaIM3a B PA3JIMYHBIX CUTYalluIX

4 |JIuneiinble MOEIH
B pe3ynLTaTe BBIITOJIHCHUA HpaKTI/I‘IeCKOFO 3aaHus CTy}IeHT nonyqaeT HAaBBIKH ITOHUMAHUA OCHOBHBIX
HpI/IHHI/IHOB J'[PIHeﬁHI;IX MOﬂeHeﬁ n nux HpI/IMeHI/IMOCTI/I K paSJ’II/I‘-IHLIM TUIIaM JAaHHBIX.

5 |/epeBbs peuienuii
B pesynbprare BRIIOTHEHHUS MPAKTHYECKOTO 33aJaHUS CTYACHT ITOTyYaeT HaBBIKH IOCTPOCHUS M 00yIEHUS
JIepeBbEB PEIICHUH T 33249 KIIaCCU(PUKAIINA U PETPECHH.

6 |barrusr u 6ycTHUHT
B PE3YJIbTATE BBINTOJTHCHUS MMPAKTUYCCKOIO 3a/laHus CTYACHT MMOJYYa€T HABBIKH ITOCTPOCHUS U O6y‘IeHI/IH
CHy‘IaﬁHOFO JieCa U rpaJUCHTHOTO 6yCTI/IHFa JJId 3aaa4 KJ'IaCCI/I(l)I/IKaHI/II/I " perpeccuu.

7 |Uplift mogenupoBanue
B pesynbraTte BRIIOTHEHHUS MPAKTHYECKOTO 3aJaHUS CTYACHT ITOTydaeT HaBBIKH NOCTpoeHus uplift
MOI[CHeﬁ 1 UX IPUMEHNUMOCTHU B PA3JINIHBIX o0macTsx.

8 |BpemeHnnsbie psabl
B PE3YIbTATE BBINTOJIHCHUS MMPAKTUYCCKOIO 3a/laHus CTYACHT MMOJYYaCT HABbIKH ITOCTPOCHUS BPEMCHHBIX
PAA0OB U UX NIPUMCHUMOCTH B Pa3/IMYHbIX o0acTsx.

4.3. CamocrosTenbHas paboTa 00y4darOImMXCs.

y Bun camocrosiTenbHO# paboTh
n/m

Nzydenue yueOHOM AUTEpaTyphl U3 MPUBEACHHBIX UCTOYHUKOB

IToaroroBka k IMPAKTUYCCKUM 3aHATUAM.

CaMoOCTOSTEIIEHOC N3YUCHUC JICKHUOHHOT'O MaTCpHraJia.

Bremonnenue KYPCOBOI'O ITPOCKTA.

IToaroroBka kK IPOMEKYTOUYHOHN aTTECTALUU.

| O | W N|

[ToaroToBka K TEKylemMy KOHTPOJIIO.

4.4. IlpumepHbIi NEpEYEHb TEM KYPCOBBIX IIPOEKTOB

CpaBHUTENBHBIA  aHalM3  QJITOPUTMOB  3alOJIHEHHS  IPOIYCKOB B
MHOT'OMEPHBIX BPEMEHHBIX PSAIAX.

[IpumeHeHne METONOB CHHKEHMS PA3MEPHOCTH Ul BH3YAIM3AaLUM H
KJIACTEpU3aLUH BBICOKOPA3MEPHBIX TAHHBIX.




Pa3paboTka u uccienoBaHue aHcamOJEBBIX METOJOB KilacCU(pUKALMU Ha
OCHOBE I'PAJINEHTHOIO OYCTHUHTA.

[IporHo3upoBanue (PUHAHCOBBIX BPEMEHHBIX PSJIOB C HCIOJIb30BaHUEM
CTaTUCTUYECKUX MOJICTICH U PEKYPPEHTHBIX HEUPOHHBIX CETEH.

OGHapyxeHHue aHOMaJIui B CeTeBOM Tpaduke MeToJaMH OIHOKJIACCOBOM
KJIacCU(DUKAITUU U U30JIUPYIOIETO JIeca.

CpaBHUTEIBHBIA aHAIU3 METOJ0B KJIACTEPHU3aIlMd Ha JAaHHBIX CO CJIOKHOM
F€OMETPUYECKOU CTPYKTYPOH.

OneHka KpeAUTHOTO CKOPUHTA C UCTOJb30BAHUEM MOJIENEH JTOTUCTUYECKOM
pErpeccuu M CIy4aiHoro Jieca.

Kitaccudukanust TeKCTOBBIX JOKYMEHTOB METOJJaMHU MAIIMHHOTO O0YYEeHHUS C
HCII0JIb30BaHWEM BEKTOPHBIX MPEJCTABICHUM CJIOB.

Pa3paboTka pexkoMeHIAaTeIbHOW CHCTEMBbI Ha OCHOBE KOJUIAOOpaTUBHOM
(GUIBTpAllMA U MATPUYHBIX PA3I0KCHHUH.

AHaJIU3 TOHAJIBLHOCTH OT3BIBOB MOJIb30BATENICH C MOMOIIBIO PEKYPPEHTHBIX
HEHWPOHHBIX CETEM.

[IpumeHenne  MeTOOB  OTOOpa  MNPU3HAKOB  JJIi  TOBBIIICHUS
HHTEPIPETUPYEMOCTH MOJCIICH MAITUHHOTO O0yYEHHUSI.

[Iporno3upoBanre OTTOKA KJIMEHTOB TEIECKOMMYHMKAIIMOHHOW KOMIIaHWUU
MeTojamMu  Kiaccudukainuu.Pacmo3HaBaHne  pPYKONMHUCHBIX ~ CHMBOJOB  C
HCTIOJIb30BAHUEM CBEPTOYHBIX HEUPOHHBIX CETEH.

KoppensiiuoHHbIE ¥ PErpecCHOHHBIM aHAIU3 COIMATbHO-PKOHOMHUUYECKUX
MOKa3aTesen peruoHa.

CerMmeHTanus pbhIHKA KJIMEHTOB WHTEpPHET-MarasMHa Ha OCHOBE aHaju3a
JTABHOCTH, YaCTOThI, CTOMMOCTH TTOKYIIOK U KJIaCTEPHU3aIIHH.

BoccraHoBieHHE IUIOTHOCTH pAacHpeieieHUs] CIyYallHbIX BEJIWYHUH C
MTOMOIIBIO /IEPHBIX OLICHOK.

[IpumeHneHue Mojeneil BBLKUBAEMOCTH JIJIsl MPOTHO3UPOBAHUS HAACKHOCTH
TEXHUYECKUX CUCTEM.

TecTupoBaHHUE CTATUCTUUECKUX TUIIOTE3 METOAaMU MOBTOPHOU BHIOOPKH Ha
pEaNIbHBIX JIAHHBIX.

AHallu3 BpPEMEHHBIX PSIJOB DSHEPromoTpeOeHUs NPEANPUITUS s
KPaTKOCPOYHOTO MPOTHO3UPOBAHHUS HATPY30K.

Ornpenenenue aBTOpCTBa TEKCTA HA OCHOBE CTUIIOMETPUYECKOIO aHaIN3a U
KJIACCU(DMKATOPOB MAITUHHOTO OOyYCHHSI.

PacmosnaBanue cmaM-cooOmieHu MeTodaMH HaWBHOTO 0aileCOBCKOTO
KJ1accuuKaTopa U OMOPHBIX BEKTOPOB.

MoaenupoBanue POCTPAHCTBEHHBIX JAHHBIX METOIaMH
r€0CTaTUCTUYECKOTO aHaIu3a.



[IpumeHeHne METOJ0B TEMATHUYECKOTO MOJACIUPOBAHUS I  AHAIN3A
KOJUJIEKIIUM TEKCTOBBIX JOKYMEHTOB.

Ouenka 3Q(HEeKTUBHOCTH CIUTUT-TECTUPOBAHUS METOJIAMH MaTeMaTU4YeCKOU
CTaTUCTUKU B YCIIOBUSIX BBICOKOM JUCIIEPCUHU.

[Iporno3upoBaHue crpoca Ha TOBaphl B PUTEHJIE C YUYETOM CE30HHOCTH U
aKInH.

5. Ilepeuenp wu3NaHMI, KOTOpPHIE PEKOMEHAYETCS UCIIOIb30BaTh MpHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).
Ne
/1
1 | «MBanos, b. H. Teopust BepositHOCTEH 1 https://e.lanbook.com/book/393053
MaTeMaTHuecKasi CTATHCTHUKA : ydeOHoe nocodue g | (Aata obpamenms: 25.06.2025)

bubnunorpaduueckoe onucanue MecTto noctyna

By30B / b. H. IBaHoB. — 3-¢ u3n., ctep. — CaHKT-
[TetepOypr : Jlans, 2024. — 224 c. — ISBN 978-5-
507-49479-8.» (MBanos, b. H. Teopus BepostHoCTEH
¥ MaTeMaTU4YeCKasi CTATHUCTHKA : yueOHOe mocooune
s By30B / b. H. UBanoB. — 3-¢ u31., ctep. —
Cankr-IletepOypr : Jlans, 2024. — ISBN 978-5-507-
49479-8

2 Karaprun, H. B. AHanu3 BpeMeHHBIX PSIJIOB : https://e.lanbook.com/book/433307
y4eOnuk 1 By30s / H. B. Karaprun, E. A. (mara obpamenmus: 25.06.2025)
Kauammnaa. — Cankr-IletepOypr : Jlans, 2024. — 180
c. — ISBN 978-5-507-50162-5. — Texkcr :
3EeKTpOoHHBIN // JIaHb : 3IeKTPOHHO-OUOIMOTEYHAS

CHUCTCMA

6. IlepeueHb COBpPEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BAThCS TIPHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).

- Hayuno-texunueckas o6uoimoreka PYT (MUUT) (http://library.miit.ru);

- HWudopmanmonnsiii mopran Hayunas snexkTpoHHas OubOiInOTEKa
eLIBRARY.RU (www.elibrary.ru);

- OOpazoBarenbHas mwiaTdopma «HOpai» (https://urait.ru/);

- DIEKTPOHHO-0MOIMOTeUHAs cucremMa W31aTEbCTBA «JIanb»
(http://e.lanbook.com/);

- HHTEepHET-YHUBEPCUTET UHOOPMAITMOHHBIX TEXHOJIOTUH
(http://www.intuit.ru/).



7. llepedyeHb  JNHMIEH3UOHHOTO WU  CBOOOJHO  PacHpoOCTPaHSIEMOro
IPOrpaMMHOr0 OOECHe4YeHHs, B TOM YHCII€ OTEYECTBEHHOrO MPOU3BOCTBA,
HEO0OXOIMMOTIO0 /11 OCBOCHHUSI TUCIUTIIIMHBI (MOIYJIs).

- OnepanmonHas cuctema Windows;
- Microsoft Office;

- MS Teams;

- ITouckoBBIE CUCTEMBI.

8. OmnucaHue MaTepUaIbHO-TEXHUYECKOM 0asbl, HEOOXOAMMOW st
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILUTHHE (MOIYJIIO).

VY4eOHble ayIuTOpUM Ul MPOBEACHUS YYEOHBIX 3aHATUN, OCHAILECHHBIE
KOMITBIOTEPHON TEXHUKON 1 HA0OpaMu I€MOHCTPAIMOHHOTO 000PY/10BaHHUS.

9. ®opma TpOMEKYTOUYHOM aTTECTALIUM:

3auer B 8 cemecTpe.
KypcoBoli mpoekt B 8 cemecTpe.

10. OueHouHbIe MaTEPHUAIIBI.

OueHoYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHOU
aTTeCTalluM, pa3paldaThIBAIOTCI B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM
aktom PYT (MUNUT).



ABTOpBI:

npodeccop, mpodeccop, A.H. Kadeapbl
«MareMaTH4eCcKoe MOJICITUPOBAHHUE
CIIOXHBIX cucTeM» MHCcTHTYyTA
KEJIE3HOAOPOKHOTO TPAHCIIOPTa

CorjiacoBaHo:

u.0. 3aBeayromero kadeapoi [IM
1.0. 3aBeaymouero kapeapoin MMCC

[Ipeacenarens yueOHO-METOAUYECKON
KOMHCCHUU

A.M. OuimmMoHOB

C.A. Tumnienko

C.A. Tumnesko

H.A. AnnpusHoBa



