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M.E. ITaHoB, kaHf. pus.-mar. HayK
10.A. SInoBHY
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AHHOTANMA
Maremarndeckasi CTaTUCTHKa — 9TO OBICTPO pa3BUBAIOIIascs W oOmmMpHas o0JacTh NPUKIATHON
MaremaTHkH. Kilaccuueckne MeTo/pl MaTeMaTHYeCKOM CTaTUCTHKH BaYKHBI IS €€ TITyOOKOTO TIOHMMaHHMs, HO
Ha MIPAKTUKE 3a4acTy0 IPUMEHSIOTCS] COBPEMEHHBIE ITOJX0/Ibl, HaIIpUMep, OyTCTpEeI 1 METO/bI ITIAaHNPOBAHUS
sKcriepuMeHToB. [IoHMMaHne Teopuy, JiexKalieid B OCHOBE 9THX METOJIOB, a TaK)Ke YMECHUE NPUMEHUTH MX Ha
MPaKTHKE, a0COIIOTHO HEOOXOAMMO KaXJIOMY, KTO 3aHHMAETCsl MaTeMaTHYECKOM CTAaTHCTUKOM M aHAJIN30M
JaHHBIX.

B kypce paccmarpuBaroTcd 3alaud MOJEIHPOBAHMS W HUCCIENOBAHMS 3aBUCUMOCTEM KIIACCUYECKUMHU H
COBPEMEHHBIMU CTaTUCTUYECKUMHU METOJaMH, BKIIOYAIOUIMMHU OyTCTpel, HernapaMeTpHuecKoe OLIEHUBAHHE,
METO/bl IUIAHUPOBAHUS HKCIEPUMEHTOB, aHANIM3a YYBCTBUTEJIBHOCTH, (MIBTPALMUIO BBIOPOCOB, METOIBI
CHIJKEHMSI pa3MEPHOCTHU U T.A.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

Jare nipencrapnenre 06 OCHOBHBIX COBPEMEHHBIX METOJaX MPUKIAIHON MaTeMaTHYeCKOW CTaTHCTUKU
¥ crioco0ax ee MPUMEHEHHUS ISl PEIICHIsI MPUKIIAIHBIX 3a/1a4 aHalu3a U 00pabOTKY JTaHHBIX.

33)13‘11/[ JAUCHUIIINHBI
- N3y4YCHHUC OCHOBHLIX MCTOJ0B HpHKJ’Ia}IHOﬁ MaTeMaTH4eCKOM CTaTUCTHKU,
- IMPAKTHUYCCKOC NPUMCHCHUC OCHOBHBIX MCTOA0B HpI/IKHa,I[HOﬁ MaTEMaTHYSCKON CTaTUCTHUKHU.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETEHIIUN
YK-1 Cnocoben ocymectBisaTh kputnueckud  |YK-1.2  OcymiecTBisieT IMOMCK  BapuaHTOB  PELICHUSA
aHaJn3 IpOOJIEeMHBIX CHTyalluii Ha OCHOBE MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh JOCTYTHBIX KICTOYHUKOB HH(pOpMaH
CTpaTeruro AeUCTBUI
YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
KOMMYHHKaTHUBHBIC TEXHOJIOTUH, B TOM YHCI€ |MHOOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHHA  JJIs
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS aKaJIeMUYECKOTO U TPO(EeCCHOHAILHOTO B3aUMOJICHCTBUS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aNMOJCHCTBUS

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JESTENbHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U

CIIOCOOBI €€ COBCPHICHCTBOBAHUSA HAa OCHOBC

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CaMOOLIEHKH

CHOCcOObI M CpEICTBa BBIMOJHEHUS JIESTEILHOCTH C €€
pe3ynbTaramu

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
npoeCCHOHANBHON JCATEIIEHOCTH (PyHAaMEHTAIIBHBIE U
MPUKIAJHbIE HAy4YHbIC 3HAHUS B OONACTH €CTEeCTBEHHBIX
HayK

OIIK-1 CriocoGeH npecTaBIsuTh COBPEMEHHYIO
Hay4HYIO KapTHHY MHpPA, BBISBIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTB MPOOIeM

CBOEH MPoQeCCHOHATEHON eATeTbHOCTH,
OTIPEJICNIATh YTH UX PEIICHUS U OIICHUBATh
3((HEKTUBHOCTH CJISITAHHOTO BHIOOpA

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 CriocobeH peann30BbIBaTh HOBBIE OIIK-2.2 Bmageer HaBbIKAMH  pealu3alil  HOBBIX
MPUHLUIBI ¥ METOABI HCCIIEIOBAHUS MPUHLMIIOB M METOJOB HCCIIEJOBAaHUS B COBPEMEHHBIX
COBPEMEHHBIX MH(OKOMMYHHUKAIIMOHHBIX MH()OKOMMYHHKAIIHOHHBIX CUCTEMAX M CeTAX

CHCTEM U CETeH Pa3IMYHbIX THIIOB MEpelayH,
pacrmpeneneHus, 00padOTKU M XpaHEHHS
uHpopMannun




OIIK-3 Cnocoben npuodperars, obpadareiBars |OITK-3.1 Ymeer WCTIONB30BaTh COBpPEMEHHEIC
Y MCIOJIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH  |MH(POPMAIMOHHBIC U KOMITBIOTEPHBIE TEXHOJIOTHH, CPEACTBA
HpeIMETHOH 001acTH, IpeIaraTh HOBbIC UIeH |KOMMYHUKALMH ~ NPU  TOMCKE  HAayYHO-TEXHHYECKOIl
U TIOJIXO/IbI K PELICHUIO 3a1a4 CBOCH nH(pOpMaNnH B CBOEH MPO(ECCHOHATBHOM ACATEIEHOCTH

npo(heCCHOHANTBHOM IESTENbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATh:
- OCHOBHBIC METOJbI MPUKJIATHON MATeMaTHYCCKOW CTATHCTUKH U BO3MOXKHOCTH HX MPAKTHYECKOTO
HCIIOIL30BaHHSI;
- YHCJICHHBIC AJTOPUTMBI, PEATHM3YIONIMEe HW3YYCHHbIC METOIbl TMPHUKIAJIHOW MaTeMaTUYeCcKOu
CTATUCTUKHU.

YMETh:
- TIPUMECHSTh Ha TPAKTHUKE METOIbI MPUKIATHOW MAaTEMAaTHUCCKOW CTATHCTUKU W/WIM pa3padaThiBaTh
UX MOAM(UKAIINY IS PEIICHHS TOCTABICHHBIX 3a/1a4;
- MMACATh MPOTPAMMBI, PEATU3YIONIUE ATOPUTMHUUCCKHE MPOIETYPhl aHATH3a U 00pabOTKY TaHHBIX, HA
si3pIKe cucTeMbl MatLab.

BJIAJIETh:

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

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpymoeMKOCTb IO BUaM YUeOHBIX 3aHATHH, BKIIIOYAS
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 MeToa0n0rn4ecKrue 0CHOBBI TPUKIIATHON ) )
MaTeMaTU4YEeCKON CTaTUCTUKH
) OcHOBEHI TEOpUH CTaTUCTHYECKUX 15 10
BBIBOJIOB
3 CTaTHCTUYECKHUE MOAEIN U METObI 8 6
Ipumepnr MPUMEHCHUS METO/IOB
4 MIPUKIaTHON MaTeMaTU4eCKOn 5 12
CTaTUCTHKH
Hroro wacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennwii)
1. MeToaonorudaeckue OCHOBBI MPUKIIATHOW MaTeMAaTHYeCKOW CTaTUCTUKHU

[lpuknagnas MareMaTHyeckasi CTAaTUCTHKAa KaK CaMOCTOsTENbHas Hay4Has AucuuiuiiHa. CBs3b
NPUKIIAJHOM  MAaT€MaTU4YECKOM  CTAaTUCTUKUM € TEOPUEH  BEPOSATHOCTEH, TEOPETUYECKOU
MaTeMaTH4eCKOW CTAaTUCTHKON W aHAJIM30M JTaHHBIX.




TeopeTHKo-BepOATHOCTHBIM CIIOCOO PAacCyKIEHUs B NPUKIAJHOM MaTeMaTHUYECKOW CTaTHUCTHKE.
Maremarndeckue MOJENM B TPUKIQJAHOM  MareMaTh4eckoil  craructuke. PobacTHOCTh
CTaTHCTUYECKHUX IPOLEAYD.

2. OCHOBEI TCOPUHN CTATUCTUYCCKUX BbBIBOJOB

OcHOBHBIE 337aud M METOAbl TEOPUU CTAaTUCTUUYECKUX BbIBO#OB. Ilapamerpuyeckue u
HenapameTpuueckue wmoxaenn. (OCHOBHBIE 3aJaud: TOYEYHOE OLICHWBAaHHWE, [JOBEPHUTEIbHBIC
MHOXECTBa, TECTUPOBAHUE IMIIOTE3, UCCIIEOBAHUE 3aBUCUMOCTEH.

Ouenka pacmpesieneHuss W CTaTUCTHYECKWe  (yHKIMOHAIBL.  OMmupudeckas — (QyHKIus
pacnpenenenus. CtaructTuyeckue GyHKIUOHATBI.

Byrcrpen. MonenupoBanne Monte-Kapno, Oyrcrpen. OneHka Aucliepcud Ha OCHOBE OyTcTpemna.
OueHka 1OBEpUTEIBHBIX HHTEPBAJIOB HA OCHOBE OyTcTpena. MeTos CKiIaHOTro HOXa.
[Mapamerpuyeckoe oreHrBaHue. MeTol MOMEHTOB. MeToJi MaKCHMaJIBHOTO TPaBAONOAO0US U €ro
cBoiicTBa. [enpra-meton. [lapamerpuueckuii OyTcTpert.

[IpoBepka runore3. OCHOBHBIC OHATHUS TeOpUU MpoBepku runore3. Kpurepuii Bansaa. P-3nauenue.
Kpurepuit nepectaHoBok. MHOXXECTBEHHBIE TECTHI.

BaitecoBckuit moaxon k oneHuBanuwio. Dumocodus OaiiecoBckoro moaxoma. baiiecoBckoe
OLICHMBAaHHE W CBOMCTBA MOJYy4YaeMbIX OLEHOK. THUIBl anpUOpHBIX pacupenesicHui. IIposepka
runote3. JJocTonHCTBa M HENOCTAaTKK 0alieCOBCKOTO MOAX0AA.

Craructudeckass Teopusi pemieHuil. ®DyHknus pucka. baliecoBckas oleHOYHas —(QyHKIHUS.
MunumakcHeld  monxon. IlpuHsATHe pemieHMi Ha OCHOBE OTHOLICHHMS HPaBAIONOA0OHS,
MHHHUMAaKCHOTO 1 6alieCOBCKOTO MOAXO/I0B.

3. CraTUCTHYECKUE MOJEIIH U METOIBI

Mmuoromepusie aannble.CiyyaiiHple BekTOopa. MHOroMepHOEe HOpMalbHOE pactpeneieHue.OneHka
KOPPEJALAN.

Jluneitnas u noructudeckas perpeccuu. CraHnapTHas JIMHEHHas perpeccud. Meros olleHHUBaHUS Ha
CHOBE MHUHUMM3ALMK HEBS30K/MakCUMM3aUuu mpasonogodusi. CBoiicTBa OLEGHOK MeTona
HaUMeHbINNX KBajparoB. Beioop monemu. AIC, BIC, Lasso, Bridge-perpeccus, Elastic Net.
Henapamerpuueckoe oOleHMBaHME CHUTHAJIOB. BBIOOp ONTUMAIBHOTO COOTHOLIEHHUS MEXIY
cMeleHneM M aucnepcueid. I'mcrorpaMmsbl. flnepHas oneHka IUIOTHOCTH. Hemapamerpuyeckas
perpeccus.

Henuuelinple MeTOIbl IIOCTPOEHUSI PErPECCHOHHBIX 3aBUCUMOCTEH. AJJIUTHBHBIE MOJEIU.
PaznoxeHne 1o aganTUBHBIM CHUTMOMIONONOOHBIM (yHKOMSIM. Pa3noxeHue Mo aganTUBHBIM
rayccornoioOHbIM (DYHKIUSM: KPUTHHT, paJHaibHble 0a3ucHbIe (PYHKIIUHU H T.I1.

CHuXeHHE Pa3MEpPHOCTH MHOTOMEPHBIX JIaHHBIX. BHyTpeHHSS pPa3MEpPHOCTh MHOXKECTBA
(ppaxranbHas pa3sMepHOCTb, KOPPEIAIMOHHAs pa3sMepHOCTh). llocTaHOBKa 3ajauu CHMKCHUS
pasmepHocTu. O030p JIMHEHHBIX METONOB CHMXKEHHUS Pa3MEPHOCTH (METOJ IVIaBHBIX KOMIIOHEHT,
IeJICHANIPABJIEHHOE NPOEKTHPOBaHKUE U T.I1.). OOO0p JIOKAIBHBIX M HEIIMHEHHBIX METOJOB CHUKEHUS
pa3MepHOCTH (METO HEMMHEHHBIX MIaBHBIX KOMIIOHEHT, METO/ JIOKAJIbHOTO JIMHEHHOTO BIOKEHUS U
T.1.). CHIWKEHHE pa3MEpHOCTH JaHHBIX B COOOJNEBCKOW MeTpuke. BriOop Hamboiiee 3HAYMMBIX
MPU3HAKOB B 3a/1a4€ TOCTPOCHUS PErPECCHH KaK 3a[a4a CHUKEHUS Pa3MEpPHOCTH.

4. HpI/IMCpLI OpUMCHCHUA MECTOOOB HpHKHa,I[HOﬁ MaTEeMaTHYSCKON CTaTUCTUKHU

MeTozbl TOCTPOEHHS U CLIOCOOBI UCTIOIB30BAaHHUS MOZIETICH HAa OCHOBE JaHHBIX. MeTobl OCTPOCHUS
MaTpHLbI 1aHa. MEeToA0NIorus MOCTPOESHNS MOJIENEN Ha OCHOBE aHHBIX. Mcronbp30BaHue MoJenen
Ha OCHOBE JJAHHBIX ISl ONTUMU3AINHU CIOKHBIX TEXHUYECKHX 00BEKTOB.

[Ipumepsl npuMeHeHUs: Mojesiell Ha OCHOBE AAHHBIX Ul PELICHUs peabHbIX HHIYCTPUAIbHBIX
3a/ad.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopHsi, OCHAILlCHHAs MYJIbTUMEAUNHHBIM 000pyI0BaHHEM (IIPOSKTOP MIIH IUIa3MEHHAsS
MaHeJsb), JOCKOM; KOMITBIOTEPHBIN Kiacc.



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
1. UccnenoBanue onepanuii [ Tekcr] :3aaa4un, TPUHIMITBI, METOIOJIOTHS  y4e0. mocodue juis By30B / E.
C. Benruens .— 3-e uzn., crepeorurt. — M. : llpoda, 2004 .— 208 c.
®onp nuteparypsl 6a30B0it Kadeapsl (OpraHU3aIum):
2. Hastie T., Tibshirani R., Friedman J. The elements of statistical learning: data mining, inference, and
prediction. Springer, 2001. - 533 p.
3. Wasserman L. All of statistics. A concise course in statistical inference. Springer, 2004. - 442 p.

JomnonHurenbpHas auTeparypa

1. Craructuaeckoe monenupoBanue [TekcT] : yd. mocodue Jist By30B : 101. M-BOM BBICIIL. U CPE/.
crer. oopazos. CCCP / C. M. Epmaxos, I. A. MuxaiinoB .— 2-e u3f., norn. — M. : Hayka, 1982 —
296 c.

®onp auTeparypsl 6a30B0i Kadeapsl (OpraHUu3aLiy):

2. Bishop C.M. Pattern recognition and machine learning. Springer, 2006. - 101 p.

3. David Mackay J.C. Information theory, inference, and learning algorithms. Cambridge, 2007. - 640
p-

4. Grimmett G., Stirzaker D. Probability and Random Processes. Oxford University Press, 2001. - 448
p-

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

1. http://lib.mipt.ru — snexrponHas Oubianoreka Pusrexa.
2. http://www.edu.ru — ¢penepanpabIil TOpTan «Poccuiickoe oOpa3zoBaHue.
3. http://benran.ru — OubaMOTEKA 110 €CTECTBEHHBIM HayKaM Poccuiickoit akaieMun Hayk.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA My.]'[BTHMCI[HfIHLIE TEXHOJIOI'MH, BKIIKO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.
9. MeToauveckue YKazaHnus QJist oﬁyqalomnxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4aoui IUCUUIUINHY, AOJDKEH, C OJHOH CTOPOHBI, OBJIAAETh OOIIMMH HOHATHHHBIM
armaparoM, a ¢ JPyroil CTOPOHBI, JOJKEH HayYUThCS PUMEHSATh TECOPETUIECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare m3ydeHWs AWCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
METOAbl TMPHUKJIAAHOW  MaTeMaTHMYeCKOW CTAaTHCTUKM W BO3MOXHOCTH HMX  IPAKTUYECKOTO
UCIIONIb30BAaHMsSI;, YWCIICHHBIC aJTOPUTMBI, pPEAIM3YIONIME HM3yYEHHbIE METOABl  IPHKIIAJIHOU
MaTeMaTH4YeCKOW CTaTUCTHKHU.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsKeHHOW CaMOCTOSITEIbHOM padoThl cTyaeHTa. B mporpamme
Kypca OTBEJCHO MHHHMMAJIbHO HEOOXOOMMOe BpeMs i paldoThl CTyJeHTa Haja TEMOH.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

- YTEHHE ¥ KOHCIIEKTUPOBAHUE PEKOMEHIOBAaHHOM JIUTEPaTyPBI;

- mpopaboTKy ydeOHOro Marepuana (IO KOHCTIEKTaM 3aHSATHH, y4eOHOW W HAay4dyHOW JHTEpaType),
TIOATOTOBKY OTBETOB HAa BOMNPOCHI, MPEAHA3HAYCHHBIC JJIsI CaMOCTOSITEIBHOTO W3YYCHUS, PELICHUE
3ajad;

- IOATOTOBKA K IK3aMEHY.

PykoBOJACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTyJdeHTa ocymiecTBisieTcss B (opme
WHIUBUIYaJ bHBIX KOHCYIIBTALUH.



BaxxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3y4Y€HHs OTAEIbHBIX TEM, BONPOCOB CieAyeT oOpamarbcs 3a KOHCYIbTalUsIMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: NHpoKOMMYyHHUKAIMOHHBIC TEXHOJIIOTUN U CUCTEMBI CBS3H
npopuJib NOArOTOBKHU: TeneKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH
PaspaGorunkm:

M.E. I1aHoB, kaHf. pus.-mar. HayK
10.A. SInoBHY



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN
YK-1 Cnocoben ocymectBnsaTh kputuueckud  |YK-1.2  OcymiecTBisier MOWCK — BapuUaHTOB  PEUICHUS
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN
CTpaTeruro AecTBUi
YK-4 CriocobGeH mpuMeHSITh COBPEMEHHbBIE VYK-4.4 CrniocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
KOMMYHHMKATHBHBIE TEXHOJIOTHH, B TOM YHCI€  |MH(POPMAIMOHHO-KOMMYHHMKAIIMOHHBIX  TEXHOJIOTHMH  JUIA
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJIEICTBUSA

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsTh |
peaTn30BhIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U

CIIOCOOBI €e COBCPLICHCTBOBAHMUS Ha OCHOBE

VK-6.2 OueHuBaeT CBOIO JIESTEIHLHOCTb, COOTHOCHUT LIE/H,
CaMOOIICHKH

crocoObl M CpPEACTBa BBIMOJHEHUS JESTENBHOCTH C €€
pe3ynbTaraMu

OIIK-1.1 3HaeT HW  CIOCOOEH  HCHOJB30BaTb B
npoeCCUOHANBHON JeSITeIbHOCTH (YHJAaMEHTaJIbHBIE U
MPUKJIAIHBIE HAyYHBIE 3HAHWS B OOJACTH €CTECTBEHHBIX
HayK

OIIK-1 CrtiocoOeH npeaCcTaBIsITh COBPEMEHHYIO
HAy4HYIO KapTHHY MHpPA, BBISBIATh
€CTEeCTBEHHOHAYYHYIO CYITHOCTH MPoOIeM

cBOEH POQeCCHOHATBHOM JesITeTLHOCTH,
OTIPEIeNIATh IYTH UX PELICHUS U OLICHUBATD
3¢ GEKTUBHOCTH CIEITaHHOTO BhIOOpa

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 CriocoOeH peann30BhIBaTh HOBBIC OIIK-2.2 Bmameer HaBbIKAMU  peajm3allid  HOBBIX
TIPUHITUITBL ¥ METO/IBI HCCIIEA0BaHUS MPUHIIUIIOB M METOJOB MCCIEAOBAHUS B COBPEMEHHBIX
COBPEMEHHBIX WH()OKOMMYHUKAITMOHHBIX MH()OKOMMYHUKAITMOHHBIX CHCTEMaX U CETAX

CHCTEM U CeTeH Pa3IMYHbIX TUIIOB MepelayH,
pacnpenenenus, 00pabOTKU U XpaHEHHS
nHpopMaIuu

OIIK-3 Cniocoben npuobperars, obpadarsiBare |OIIK-3.1 Ymeet KCIIO0Ib30BaTh COBPEMCHHBIC
Y UCTIOJIb30BaTh HOBYIO HH(MOPMAIIHIO B CBOCH  |MH(OpPMAIIMOHHBIE U KOMITLIOTEPHBIC TEXHOJIOTHUH, CPEICTBA
MpEeIMETHOM 00acTy, mpeyiararh HOBbIE UJeH |KOMMYHHKAalMA ~ [pU  TMOUCKE  HAyYHO-TEXHHYECKON
U MOAXOJBI K PELICHUIO 33]1a4 CBOEH nHpOpMaInu B CBOeH MpodeccHoHaTLHON AeITETbHOCTH

npo¢ecCHOHANBHON eI TeNbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesymprare wusydeHus: IucUUIIMHBI «OCHOBBI CTaTHCTHYECKOTO MOJAEIHPOBAHUS M HCCIICAOBAaHHE
3aBHCHUMOCTE» 00yUYaIONIMNCS JTOJIKCH:

3HATh:
- OCHOBHBIE METO/bl IPUKIJIAAHON MaTeMaTUUECKONW CTaTUCTUKU U BO3MOXHOCTU MX NPaKTHUUECKOIO
HCITOJIb30BaHUS;
- UYHUCIIEHHbIE AQJTOPUTMBI, PpEAIM3YIOIIME UW3YyUCHHbIE METOAbl IIPUKJIAJHOW MaTeMaTH4ecKOon
CTaTHCTUKH.

yMeTh:

- MIPUMEHSATh Ha MPAKTHKE METONBI MPHUKIAJHOW MaTeMaTHYECKOW CTATHCTHKH W/WIN pa3padaTbiBaTh
UX MOAM(MUKALIUK ISl PEIICHHUS TOCTABICHHBIX 3a/1a4;
- IUCaTh MPOTPaAMMBI, PEATH3YIOIIUE aITOPUTMHUYECKUE MPOIIEAY Pl aHAIn3a U 00pabOTKU JTaHHBIX, HA
a3bIKe cucteMbl MatLab.

BJIaJIeTh:
- HaBBIKOM OCBOCHUSI OOJIBIIOTO 00beMa HH(OpMAIIHY;
- HaBBIKAMH TIOCTAHOBKHM HAy4HO-HMCCIICAOBATEILCKUX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TeME POIIOT0 CEMUHAPA WIX B XO/I€ 3aHATHS 110 U3y4aeMOU TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB VIS CAAYM SK3aMeHa:
. OMmnupuyeckas QyHKIHS paclpeiesieHus U ee CBOMCTBa.
. Craructuueckne (pyHKIMOHANBI U UX CBOWCTBA.
. Ouenka ucriepcuy Ha OCHOBE OyTcTpena.
. Ouenka 1o0BepUTENbHBIX HHTEPBAIOB HA OCHOBE OyTCTpera.

1

2

3

4

5. MeToJ1 CKIagHOTO HOXKa.
6. MeTom MOMEHTOB U €r0 CBOHCTBA.

7. MeTtoj MakcuMyMa MpaBIoIOA00Us U €T0 CBOWCTBA.
8. Jlenbra METOII U €r0 CBOMCTBA.

9

. OCHOBHBIC TOHATHS TEOPUHM IPOBEPKU THIIOTE3: OLMIMOKM IEPBOrO M BTOPOTO poja, (QyHKIHS
MOIIIHOCTH, HECMELICHHOCTh KpUTEPHSl, pABHOMEPHO HanboJiee MOIIHbIN KpuTepuil, P-3nauenue, u np.

10. Kputepuit Banpaa. Kpurepuii nepectaHoBoK. XH-KBaapar.

11. Meron OLEHMBaHUS NapaMeTPOB JMHEHHOM pErpeccud Ha OCHOBE MUHUMU3AIUU
HEBS30K/MaKCUMU3AIINHN TPaBAOTION00NSI.

12. Bui6op monenu. AIC, BIC, Lasso, Bridge-perpeccus, Elastic Net.

13. Be1Oop onTUMAaIbHOTO COOTHOIIEHHSI MEKIY CMEIIEHHEM U AUCIepCHE.
14. HenapameTrpudeckas siiepHasi OLlEHKa TUCTOIpaMMBbl U €€ CBOMCTBA.

15. HenapameTrpudeckas siiepHasi OlIeHKa pErpeccus 1 ee CBONCTBA.

16. Perpeccust Ha OCHOBE T'ayCCOBCKHX MTPOLIECCOB.

17. TlpubnuxkeHWe MHOTOMEPHBIX 3aBHCHMOCTE Ha OCHOBE pasjoKEHHUs [0 CJIOBapro
napaMeTpudecKux QyHKUNH.

18. AHanu3 m1aBHBIX KOMIIOHEHT U €r0 CBOMCTBA.
19. Meronsl monenupoBanus MaHorooOpaszuii LLE, LTSA, ISOMAP.
20. CypporaTHasi ONTUMHU3ANKS HA OCHOBE T'ayCCOBCKHUX ITPOIIECCOB.

HpI/IMepBI OuIeToB JJI TIPOBCACHHNA SK3aMCHaA:

burer 1.
1. Omnupudeckas QyHKIUS pacTpeielieHus] U €€ CBONCTBRA.
2. CypporarHasi ONITUMHU3AIIHS Ha OCHOBE TayCCOBCKUX MPOIIECCOB.

buner 2.
1. Craructudeckue GyHKIIMOHABI U UX CBOMCTBA.
2. Metoast monienupoBanus MmHorooopasuii LLE, LTSA, ISOMAP.

Kputepun onennBanus

Onenka omnyHO (10) BBICTaBISICTCS CTYIEHTY, TOKAa3aBIIEMy BCECTOPOHHHUE, CUCTEMAaTU3UPOBAaHHbIC,
nry0okue 3HaHUs y4eOHOI MporpaMMBbl AUCIUIIIIMHEL, TPOSABIAIONIEMY HHTEpEC K JaHHON MpeIMeTHON
00JIaCTH, TPOJEMOHCTPUPOBABIIEMY YMEHHUE YBEPEHHO M TBOPYECKH MPHUMEHSTh UX HA MPAaKTHKE IpU
peLIeHNN KOHKPETHBIX 3aja4, CBOOOHOE U IPaBMIbHOE 0O0CHOBAHNE MIPUHATHIX PEIICHHH.

Onenka oTu4HO (9) BBICTABISIETCA CTYACHTY, MTOKa3aBIIEMYy BCECTOPOHHHE, CHCTEMAaTH3UPOBAHHEIE,
n1y0oKHe 3HaHUS y4eOHOH MPOrpaMMbl AUCHUIIIMHEL U YMEHHE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHUKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U NMPpaBMIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.
OueHka OTIIMYHO (8) BBICTABISIETCS CTY/ACHTY, IOKA3aBIIEMy CHCTEMAaTH3MPOBAaHHbIC, TNTyOOKHEe 3HAHUS
y4eOHON MpOrpaMMBbl AUCUUIUIMHBL 1 YMEHUE YBEPEHHO NMPUMEHSITHh MX Ha MPAKTHUKE MPH PELICHUU
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.
Onenka xopomo (7) BBICTAaBISIETCS CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuai, 'paMOTHO U MO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH I10JyUYCHHbIC 3HAaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
IrpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIE PE3YIIBTATHI.



Onenka xopomo (6) BBICTAaBISIETCS CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuai, 'paMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.

Onenka xopotio (5) BBICTaBISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuai, rpaMOTHO H IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTETbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BBIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaina, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU LTSI TajbHEUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEyJIOBIETBOPUTENBHO (2) BBICTABISIETCS CTYJACHTY, KOTOPBI HE 3HaeT OouibIIed YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTOBBIX 3a]a4.

Onenka HeynoBiIeTBOPUTEIbHO (1) BBICTABIIETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BbIX MOHATHH AMCUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH IPOBOAMUTCS B YCTHOU (opMme.

[Ipu mpoBeneHMH yCTHOTO 3K3aMeHa oOydaromiemycs npepocraBisercs 30 MHHYT Ha IOITOTOBKY.
Onpoc oOydatomerocss 1o OwWjJeTy Ha YCTHOM OJK3aMEHE HE [IOJDKEH NpPEBBILATh JBYX
aCTPOHOMMUECKUX YaCOB.

Bo Bpems mpoBeneHus 3k3aMeHa 0OydarolIMecss MOTYT IOJIb30BaThCS MPOrPaMMON JUCHMIUINHBI, a
TaKKe CIIPaBOYHON JIUTEPaTypOM, BEIYUCIUTEILHON TEXHUKON U IPOY.



