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PIIJ axtyanu3upoBaHa Ha ocHOBaHWMHM mnpukaza [Ipukaza MwunoOpHayku Poccum ot
26.11.2020 Nel1456 "O BHeceHuum M3MEeHEHHH B (pemepanbHbIe TOCYJapCTBEHHBIE 00pa30BaTEIb-
HBIE CTaHJapTHI BbIciiero oopasosanus”, [Ipukaza baml'y ot 09.06.2021 Ne770 «O BHeceHUH U3-
MEHEHMI B 00pa3oBaTebHbIE MPOTrpaMMBbl BBICIIETO 00pa30BaHUsS — MPOrpamMMbl OakajgaBpuaTa,
IIPOrpaMMBbl CIIELUAIUTETA U MPOTrpaMMbl MarucTpaTypbl», pEIICHUs 3aceqaHusl Y UEeHOro COBETa
(dakynpTeTa MaTeMaTUKH U HHGOPMAIIMOHHBIX TexHOorui — [IpoTokon Ne 8 ot 15.06.2021.



Cnuncok JOKYyMEHTOB U MaTepuanos

1. IlepeueHs MIAHUPYEMBIX PE3YJIBTATOB OOYYECHHS] MO JUCIUIUIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMU B 00pa30BaTeIbHON MpOrpaMMe MHIMKATOPAMU TOCTHXKEHHUS KOMIIe-
TEHIINNI

2. llenb 1 MECTO AUCITUIUIMHBI B CTPYKTYpE 00pa30BaTEIbHON MPOTPaMMBbI

3. Conepxanue pabodeil mporpaMMbl (00bEM JTUCHIUIIINHBI, TUITBI U BUBI YUCOHBIX 3aHS-
TUH, y4eOHO-METOAMUECKOE 00ECTIeUeHUE CAaMOCTOSITETLHOM PaboThl 00yJaIOIINXCSI)

4. ®OoHJI OIICHOYHBIX CPEJICTB IO TUCIUTUINHE
4.1. IlepeueHb KOMIETEHIIMA U MHIUKATOPOB JOCTHMKEHMSI KOMIIETEHIUN C yKa3aHUEM
COOTHECEHHbIX C HUMH 3allJITAHUPOBAHHBIX PE3yJbTaTOB OOyYEHHUS IO JUCIHILINHE.
Onucanue KpUTEPHUEB U LIKaJ OLEHUBAHUS PE3YJIbTAaTOB 00YUEHHUS 10 TUCIUIUIMHE.
4.2. TunoBble KOHTPOJIBLHBIE 3aJJaHUs WM UHBIE MaTepHAIIbl, HEOOXOIUMBIE JIJISl OIICHH-
BaHUs PE3yJIbTAaTOB OOYYEHHUS MO JUCIHIUINHE, COOTHECCHHBIX C YCTAHOBICHHBIMHU B 00-
pa3oBaTeNbHON MpOrpaMMe HHIUKATOpAaMH TOCTHXKCHUsSI KOMIETeHIuil. Meroamueckue
MaTepuaibl, ONpeIeNsIIoNINe IPOIeayPbl OLEHUBAHUS PE3YJIbTaTOB OOYYEHMs MO AMC-
LUTUTHHE.

5. YuebHo-MeTou4eckoe U HHGOPMAIIMOHHOE 00€CTIeUeHNEe TUCITUTIITHHBI
5.1. TlepeueHb OCHOBHOM U JOTIOJTHUTEIBHOW y4eOHOM JIUTEpATyphl, HEOOXOIUMOMN NIJIst
OCBOGHUS JUCIUILITUHBI
5.2. Tlepeuenp pecypcoB WHGOPMAMOHHO-TEIIEKOMMYHHUKAITMOHHON ceTn «HTepHEeT»
U TPOTpaMMHOro obecriedeHusl, HeOOXOIUMBIX JJIi OCBOEHUS AMCLUUILINHBI, BKIIIOYAs
npodeccuoHabHBIE 0a3bl JAHHBIX U HHGOPMAITMOHHBIC CITPABOYHBIE CHCTEMBI

6. MarepuanbHO-TeXHUYECKass 0a3a, HEOOXOAUMAst JIJIsl OCYIIECTBIICHUs] 00pa30BaTEILHOTO

nmpomnecca no JMCHUIIINHE

1. IlepeyeHb NJIAHMPYeMBbIX Pe3yJbTATOB 00y4eHHS MO AMCUMUILINHE, COOTHECEHHBIX C
YCTAHOBJIECHHBIMHU B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMHU J0CTHKEHH ST
KOMIIeTeHII M



ITo mToram ocBoeHUs JHUCIUITIIMHBI 06yqa10m1/11710;1 AOJIKCH NOCTUYb CIICAYIOIIUX PE3yJibTa-

TOB OOYUYCHHSI:

Kareropus (rpynmna)
KOMIIeTeHIUi1
(npu Hamnuuu OIIK)

dopmupyemas
KOMIIeTeHI U (C yKa-
3aHMeM KO0/1a)

Kon u HaumeHoBa-
HHe UHJAUKATOPA J10-
CTHKEHHSI KOMIIe-
TEeHIHH

Pe3yabTaThl 00yueHust
10 AUCUHUIIMHE

[IK-1. CnocobeH ne-
MOHCTPHUPOBAaTh Oa30BHIC
3HAHUSI MaTEMaTHYECKUX U
©CTECTBEHHBIX HAaYK, TIPO-
IpaMMHPOBAHUS ¥ HHPOP-
MAIMOHHBIX TEXHOJIOTHIA

TIK-1.1. O0mamaer
0a30BLIMHU 3HAHHUIMHU,
MOJy4EHHBIMU B
obnactu
MaTeMaTHUYECKUX U
(WiTH) eCTeCTBEHHBIX
HAyK,
[IPOrPaMMHUPOBAHHS K

IIpu oTBEeTax HA BOMPOCHI
JIEMOHCTPUPYET 0a30BbIE
3HAHUS MaTEMAaTHIECKHUX U
€CTECTBCHHBIX HAYK,
MPOTPaAMMHUPOBAHUS U
WH(POPMAMOHHBIX
TEXHOJIOTHH.

“H(HOPMAITMOHHBIX

TEXHOJIOTH.

IIK-1.2. Ymeer DopMyIUpyeT U peraet
HAXOJIUTh, CTaHJAPTHEIC 3aJ1a44 B

(dbopMynrpoBaTh U
pelaTh CTaHIApTHBIC
3a7a4i B COOCTBEHHOMU
Hay4HO-
HCCIIeI0OBATEIbCKOM
JIeSITeIbHOCTH B 00J1aCTH
MPOTPaMMHUPOBAHUS U

COOCTBEHHO! Hay4YHO-
HCCIIEIOBATEIBCKON
IEATENLHOCTH B 00JIaCTH
MPOrPaMMHPOBAHUSI H
MHPOPMAITMOHHBIX
TEXHOJIOTHH.

HH(POPMAIMOHHBIX

TEXHOJIOTHH.

TIK-1.3. meer OO0namaeT MPaKTHYCCKIM
MIPAKTUIECCKHUHA OTBIT OTIHITOM Hay4HO-
HAay4HO- HCCIIEI0BATEIbCKON
HCCIICI0BATEIbCKOM JIeSITeIbHOCTH B 00JIaCTH

NIeITEILHOCTH B 001aCTH

MPOTPaMMHUPOBAHUS U

MPOrPaMMHUPOBAHUS U MH(POPMALMOHHBIX
HH(POPMAIMOHHBIX TEXHOJIOTHH.
TEXHOJIOTHl.
[TK-4. Cnoco6eH ncnon- I1K-4.1. 3naer JIeMOHCTPHPYET 3HAHHE:
30BaTh COBPEMEHHBIC Me- COBPEMEHHBIE METOMBI
COBPEMEHHBIX METOJIOB
TOMBI pa3pabOTKK U pealii- | pa3pabOTKH U peasTr3aIiii
3aIMH KOHKPETHBIX aJIro- ANTOPHTMOB paspaboTit M peamzaumu
PUTMOB MAaT€MaTUYECKUX MaTeMaTUYECKUX AJITOpUTMOB  MAaTCMATHMCCKUX
MoJiernel Ha 6a3e SI3bIKOB MOJIENIeH, yIpaBJIeHHs MOJIETEH, YIpaBICHUsI
MIPOTPaMMHUPOBAHUS U TIa- unHbopMarmei u HH(pOpMAIMEH 1 TAHHBIMY,
KETOB MPUKJIATHBIX TPO- JTAHHBIMH. HHTEIITEKTY AT HbIX
TpaMM MOJAEIHPOBaHUS. .
MHTEPHET-TEXHOJIOTHH,
NPUMEHUMBIX B Ipolecce
MIPUHSATHUS PEIICHU,
WUT-cpencts  mjiss  TPUHATAS
peLIeHU:  PerpecCUOHHBIN
aHaNn3, KIIACTCPHBIA aHAIW3,
KITacCU(pHKAITHSI, | JIp.
I1K-4.2. Ymeer JleMoHCTpUpyeT yMeHuUe:
paspaGaTLIsaTh 1 Pa3pabatsiBath u
pea30BBIBAaTh
ATOPHTMEI heaJT30BEIBATh AJITOPUTMBI
MATeMaTHUECKUX Mojiereii MATEMaTHIeCKuX Moyienei,

Ha 0a3e S3bIKOB U [1aKETOB
TIPHKIIATHBIX IPOrPamMM
MOJIETPOBAHNS,

MICKaTb MCTOYHHKH I/IH(l)OpMaIII/H/I

4 JAHHBIC, BOCIIpUHUMATD,

AHAJTU3UPOBATh, riepe/iaBaTh

4




YIPABISTE HHOPMALWEH  padopMarmio c
1 JAHHBIMH. ICTI0JIb30BAHUEM 1 POBBIX
CpEIICTB u aJTOPUTMOB,
TPOBOUTH OLICHKY
TH(OPMAIHH, €€ JJOCTOBEPHOCTb,
CTPOUTH JIOTHYECKIC
YMO3aKJTFOUCHUSI HAa OCHOBAHHH
TOCTYTIAIONMX WH(OPMAIUH 1
JTAaHHBIX.

[IpyUMEHSITP METONBI TPHHSTHUS
DEILICHUI ULt 3a1a4
TPOTHO3MPOBAHHSA, DPa3/ICIICHUS
HAaOIIOJEHMI Ha KJIACCHI, KaK I10
TUCIOBBIM, TaK W IO
KATCTOPUATBHBIM  TIPH3HAKAM,
(hopmupoBaHus KITMEHTCKUX
TpeII0KEHUH, U T.11.

ITK-4.3. Nmeer O6namaer NIPaKTUYECKUM
MIPAKTHYECKUH OTTBIT

Pa3pabOTKH U peaT3alin
ITOPUTMOB Ha 0aze
SI3BIKOB M TIAKETOB
HPUK/IAIHEIX IPOrPaMM MPOTPaMM MOICITHPOBAHKISL.
MOJICTTPOBAHWS, Bianeer HaYaTbHBIMH
METOaMH YIIPaBJICHUA HABBIKAMH HCITOJT30BAHMS
nHopMarmen u
JIAHHBIMH.

OTIBITOM pazpaboTKu u
[peasT3aIiiy aJITOPUTMOB Ha 0a3e
SI3BIKOB M MIAKETOB MPHKIAIHBIX

MHCTPYMEHTOB,
OTCP>KUBAFOIIIIX
[peaT3AIIHIO METOJIOB
MAITHHOTO OOYYEHHS — SI3BIK
R, 6ubmmorexn Python, Excel
ISt pabOoTBI C JAHHBIMH.

2. lleqrb 1 MeCTO JUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

JucuunnuHa «Open Source MHCTPYMEHTBHI JIJIsl aHAIM3a JTAHHBIX» OTHOCUTCS K YacTH,
bopmMHpyeMoil ydacTHUKaMU 00pa30BaTEeNbHBIX OTHOIICHUH, SBISETCS AUCHUIUIMHON IO BBIOOPY.

HucuunnnHa n3ydaercs Ha 4 kypce B 1 cemectpe.

Henssmu ocBoeHust auciumuinHel «Open Source HMHCTPYMEHTBI Ul aHAIU3a JaHHBIX»
SBIIIOTCS: O3HAKOMJIEHHE C COBPEMEHHBIMU MHCTPYMEHTAMH aHalln3a JIaHHBIX, OCHOBAaMHU TEOPUU
NPUHATHS pEIICHUH, METOJO0B NPOTHO3MPOBaHUS, (yHAaMEHTajdbHas MOJATOTOBKa B 00JIacTH
MOCTPOCHUS U aHajh3a CTATUCTUYECKUX MOJIENIeH, OBJIaJIEHUE COBPEMEHHBIM MaTeMaTH4YE€CKUM
anmnapaTomM CTATUCTUYCCKOI'O aHalin3a JId I[aJIBHefILLIGFO HUCIIOJIB30BaHUsA B paBHOOGPaSHBIX
MPUIOKEHUAX. A TaKKe O3HAKOMJIEHHUE CO CKBO3HBIMU TEXHOJOTHSMHU - KIIOYEBBIMU HAay4HO-
TCXHUYCCKUMU HAIIPABJICHUAMU, KOTOPBIC OKA3BIBAIOT Ha1/160nee CYHICCTBCHHOC BJIMAHUC Ha
pa3BUTHE PBIHKOB; Oojiee MoJapoOHOE M3yueHHE CKBO3HOW TexHonoruu HelporexHogaorum u
HCKYCCTBEHHbI MHTEJUIEKT U ee cyOTexHonornun PexkomeHaaTelbHbIe CHCTEMbI H
HHTE/UIEKTYaJIbHbIEe CHCTeMbl MOMJAEP:KKU TPHHATHUS pelleHui; OBJaJeHue OCHOBHBIMU
METOAaMH MAIIUHHOI'O OGy‘-IGHI/I}I U UHCTPYMCHTAMU, MOAACPKUBAIOIUMU pC€aIn3alui0 METOI0B
MaIuHHOTO 00y4eHus - Oubaunoreku s3bika R, Python, Excel mist paGoTsl ¢ qaHHBIMH.




3. Conepxanue padoueil nporpaMmmbl (00beM IMCUUIIIHHBI, TUIIBI U BUIbI Y4eOHBIX 3aH5-
THIl, y4eOHO-MeTon4YecKoe odecrneyeHue CaMoOCTOSATe/IbHOH PadoThl 00y4ar0IUXCs)

Conepsxanne paboueid mporpamMmsbl npescTasieHo B [Ipmioxenun 1.

O6wem auctumumHbl «Open Source UHCTPYMEHTHI JJIsl aHAJIM3a JAaHHBIX» COCTaBIsET 6
3ET, unun 216 akageMu4ecKux 4acoB, B TOM 4YMCIIEe KOHTAaKTHas pabora ¢ mpenojaBareiem 72,4
Jaca, caMocTosTeIbHas padora ctyneHToB — 108 yacoB, koHTpousb — 34,8 yaca.

4. @DoHJ OLIEHOYHBIX CpeaACTB IO AUCHUIIJIHHE

4.1. IlepeyeHb KOMIIETEHIM U MHANKATOPOB JOCTHKEHUSI KOMIIETEHIMII ¢ yKa3aHHeM
COOTHECEHHBIX C HUMH 3aIJIAHMPOBAHHBIX Pe3y/JIbTATOB 00y4eHUs 110 AU CHHILIMHE.
Onucanue KpUTEpPHeB U LKA/ OLEHUBAHMUSA Pe3y/1bTATOB 00y4eHHsl 110 JMCIUILIHHE.

Kon u dopmynupoBka kommerennmu: I[IK-1. Crnocoben meMoHCTpupoBaTh 0a30BbIC
3HaHUS MAaTEeMAaTUYECKMX M E€CTECTBEHHBIX HAyK, IPOTPaAMMHUpPOBAHHS W HH(POPMAIMOHHBIX

TEXHOJIOTH.
Koa n na- Pe3yabTaThl Kpurepun ornieHuBaHus pe3yIbTaTOB 00yUSHHS

HMEHOBaHHe 00yueHus 1o 2 3

HHAMKATOPA Apctimne («He ynosne- | («Ymosne | 4 («Xopo-

AOCTUKEHHUS 5 («OTnuuHO»)

TBOPUTEIIb- TBOPH- 110»)
KOMIIETEHIIUH
HOY) TEILHOY)

IK-1.1. IIpu oTBETax Ha ®parmeHTap- Henonnsie CoopmupoBan- | ChopmupoBaHHBIE
Ob6nanaer BOIIPOCEHI HbIE 3HAHUS 3HAHMS HBIE, HO COJep- | CHCTEeMaTHYECKHe
6a30BBIMHU JIEMOHCTPHPYET JKalue OTAENb- | 3HAHMS
3HAHUSAMH, 6a30Bblc 3HAHUS HBIE  TIPOOEINBI
MOJTyYEHHBIMH B | MaTeMaTHYECKHX 3HAHUA
obmactu ¥ €CTECTBEHHBIX
MaTeMaTHYECKUX | HayK,
u (Uam) IIPOrpaMMUPOBAH
€CTECTBEHHBIX ust 1
HayK, nH(OpMaLMOHHBI
NPOTPaMMHPOBAH | X TEXHOJIOTHH.
us 1
“H(OPMAITMOHHBI
X TEXHOJIOTHIA.
IIK-1.2. Ymeer dopmynupyerT u ®parmeHTap- Henonnsie CoopmupoBan- | ChopmupoBaHHBIE
HaXO/IUTh, peuaer HbIE YMEHHS yMeHHS HBlE, HO COJiep- | CUCTeMaTHYEeCKHe
(dbopMynHpoBaTh | CTaHIapTHHIC JKalue OTAENb- | YMEHHs
U pemarb 3aJa4yu B Hble  TPOOEIBI
CTaHAAPTHBIE COOCTBEHHON YMEHHS
3a7a4y B Hay4YHO-
CcOOCTBEHHOM HCCIIEI0BATENBCK
Hay4YHO- Ol IeSITeIbHOCTH
HCCIIEOBATENbCK | B 00JacTH
Oif IeSITENBHOCTH | POrPaMMHUPOBAH
B o0yactu us u
NPOrpaMMHUpPOBaH | MH(OPMALMOHHEI
usi u X TEXHOJIOTUH.
“H(OPMAITMOHHBI
X TEXHOJIOTHIA.




IIK-1.3. Umeer Ob6nanaer ®dparmeHTap- Hemonnbie Cdopmuposan- | ChopmupoBaHHBIE
MIPaKTHIEeCKUAN TIPAKTHICCKIM HBIC BIIaJICHUS BIAJICHUSA HBIE, HO COJEp- | CHCTEMaTH4ecKHe
OTIBIT HAyYHO- OTIBITOM Hay4YHO- JKallue OTHEb- | BIIAaJCHHS
HCCIIEIOBATENBCK | MCCIEIOBATENBCK HBIE  TPOOEIBI

O ESITENNBHOCTH | OW JAEATCIEHOCTH BJIAJICHUS

B oOiacti B 00JaCTH

MPOTPaMMHUPOBAH | TMPOTPAMMHUPOBAH

usi u Ui u

nHGOPMANMOHHBI | UHPOPMAITHOHHBI

X TEXHOJIOTUH. X TEXHOJIOTUH.

Kon u hopmynupoka kommerennn [1K-4. CriocoOeH ucIonmb30BaTh COBPEMEHHBIE METO-
TIbI pa3pabOTKH M peaTn3aii KOHKPETHBIX aJITOPUTMOB MaTeMaTHIECKUX MojIeNield Ha 0ase s3bIKOB
MPOrpaMMHPOBAHUS M TTAKETOB MPHKJIAHBIX MIPOrPaMM MOAEITUPOBAHMUS.

Koa n na- Pe3yabTaThl 00y- Kputepuu orieHUBaHUS pe3yIbTaTOB O0YUYCHHS
HMEHOBaHUE YeHUH MO TUCIH-
MHIMKATOpPa IJIMHE 2 3
(«He («Y noBne-
JMOCTHKEHUSA 4 («Xoporroy) 5 («OTImaHOY)
yIOBJIETBO- TBOPH-
KOMIETCHIINH PHUTEIBHO») | TEIBHOY)
I1K-4.1. 3Haer JemoHCTpHpYyeT ®dparmen- Hemonaeie | ChopmupoBan- | ChopmMupoBaHHBIC
COBpEMEHHbIC 3HaHHE: TapHble 3HA- | 3HAHHSA HblE, HO COJep- | CHCTeMaTHYECKUe
METO/IbI COBPEMEHHBIX METOJIOB | HHs JKalue OTAENb- | 3HAHMS
pa3paboTku 1 Ppa3paboTku u HBIC  MPOOEIBI
peanuzann peaM3aIiy  ATOPUTMOB 3HAHUSL
AITOPUTMOB MaTeMaTHYCCKIX
MaTEMATHYCCKUX | MOJENCH,  YIIpaBJICHUS
MOJIEIIEH, nHpopmarmen "
yIIpaBICHHUsI JIaHHBIMU,
uHpopMarmeit 1 WHTEJUIEKTY aJIbHBIX
JIaHHBIMU. HMHTEPHET-TEXHOJIOT Ui,
TIPUMEHHUMBIX B
Tiporiecce TPUHATHS
PpelIeHui;
UT-cpencts st
TIPUHSTHS pelieHuit:
PErpEeCCUOHHBIN aHAIIN3,
KJIACTEePHBIH aHaIU3,
KITacCU(UKAIus, 1 Jp.
I1K-4.2. Vmeer JleMoHcTpHpyer ®parmeH- Henonueie | Chopmuposan- | ChopMupoBaHHbIE
pa3pabaTbiBaTh U | YMCHHE: TapHBIC yMe- | YMEHUS HBlE, HO COJep- | CUCTeMaTHYEeCKHe
pCaTM30BBIBATH Pa3pabareiBaTh W | HUA JKalUue OTHCTb- | YMEHUS
ANTOPUTMBI Ppea30BbIBATH Hble  MPOOebI
MaTeMaTHYeCKUX | alrOpUTMbI yMEHHS
Mozereii Ha 6aze MaTeEMAaTHYECKUX
SI3bIKOB M IAKETOB | MOJIEJIeid, HCKaTh
TIPHKIIATHBIX HCTOYHUKH MH(POPMAITIN
TporpaMMm u JTAHHBIC,
MOJIETUPOBAHHS, BOCIIPHUHHIMATB,
YIIPABIISATH AHATTM3UPOBATh,
nHpopMaryen u TiepeIaBaTh
JTAHHBIMU. uHpopMaIHIO c
HCTIOJIb30BaHHEM
U(POBBIX CPENCTB |
ATOPUTMOB, TIPOBOIUTH
OLICHKY MH(OPMAIIHIH, e
JIOCTOBEPHOCTh, CTPOHTH




JIOTHYECKHE
YMO3aKITFOUCHUST Ha
OCHOBaHHH
MOCTYTAOLINX
WUH(POPMAIINH U JAHHBIX.
[pumensith METO/IbI
TPUHATUS PEIICHAUN U
3a1a4

MPOTHO3UPOBAHNS,
pazaeneHus
HaOJIOICHII Ha
KJIaCCHI, Kak o
YHCIIOBBIM, TaK M IO
KaTerOpHAIbHBIM
TPU3HAKAM,
(opmupoBaHUs
KITMEHTCKUX
TIPEJUIOKEHUH, U T.11.
[1K-4.3. meer Ob6mnamaer Oparmen- Hemonueie | ChopmupoBan- | ChopmMupoBaHHBIC
TPAKTUYCCKHI MPAaKTUYECKUM OIBITOM | TapHBIC BJa- | BIAJICHHUS | HBIC, HO COJCP- | CHCTCMAaTHYCCKUC
OIIBIT Pa3paboOTKH | pa3pabOTKU U | IeHus JKaIlUe OTHENb- | BIAJCHUS
U pean3alim pea3aiy  ATOPUTMOB HBIC  MPOOEIBI
aTOPUTMOB Ha Ha 0a3e S3BIKOB U BJIAJICHHS
0ase SI3BIKOB 1 MAKETOB  TIPHKJIAJTHBIX
TIAKETOB TIporpamMm
TIPHKIIATHBIX MOJIETIPOBAHHSL.
TporpaMm Brnageer HavanpHBIMHU
MOJICTTPOBAHWS, HaBBIKAMH
METOIaMH UCIIOJIE30BaHUS
YIIpaBICHUS HWHCTPYMECHTOB,
uHpopMarmei u OIS P>KUBAFOIIIUX
JTAHHBIMHU. peaTM3aIliI0  METOJIOB

MAIITUHHOTO O0YYEeHUS —
s3Ik R, OmOmmoTexn
Python, Excel mms
paboOThI C TAHHBIMH.

4.2. TunoBbie KOHTPOJIbHBIE 32IAHUS WJIH UHbIe MATEPUAJIbI, HEO0X0AMMBbIE VISl OLlEHKH
3HAHMIi, yMEHUIl, HABBIKOB U ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX ITANBI
¢dopmupoBaHusi KOMIIETEeHIIMIA B Mpolecce OCBOEHUS 00pPa30BaTEeILHON NPOrPaMMBbI.
MeToan4yeckue MaTepualibl, ONpeae/sonue Npoueaypbl OlleHMBAHUS 3HAHUI, yMEHUI,
HABBIKOB M ONbITA JeATEJIbHOCTH, XapaKTEePU3YOIIUX 3TaNbl GOPMHUPOBAHUSA
KOMIIeTeH Ui

Kox u popmynuposka kommnerenmmu: [1K-1. CnocobeH gemoHcTpupoBaTtb 6a3oBble
3HaHMA  MaTemMaTUYeCKMX W eCTeCTBEHHbIX  HayK, NporpaMMuMpoBaHna U
NHGOPMAaLNOHHBIX TEXHOMOMMN.

Kon u HaumeHnoBanue Pe3yabTaThl 00yueHus 1o auc-
HHAUKATOPA TOCTUKEHUS HUILIHHE
KOMIIETeHIINH

OueHo4YHbIE CpeacTBA

[IK-1.1. O6nagaer 6a30BEIMU
3HAHUSIMHM, TIOJTYYCHHBIMH B

IIpu oTBeTax Ha BOIPOCHI
JIEMOHCTPHPYET 6a30BbIC 3HAHHS

I'pynmoBoit 1 MHAUBUTyaTbHBIN OIIPOC
3ager




001acTH MaTeMaTHIECKUX U
(MITM) ecTeCTBEHHBIX HayK,
MPOrpaMMHUPOBAHUS H
nH(OPMAIMOHHBIX TEXHOJIOTHIA.

MaTeMaTHYECKUX U €CTECTBEHHBIX
HayK, IPOTPaMMHUPOBAHUS 1
WH(GOPMAIMOHHBIX TEXHOIOTHH.

IIK-1.2. YMeeT HaXOOUTh,
(hopMyIHPOBATH U PEIIATH

dopMynupyeT U pemaer
CTaHAApTHBIE 33J]a4l B COOCTBEHHOM

Jomaninue 3ananus
JlaGopaTopHsie pabOTHI

CTaHAapTHBIE 33]Ja4H B HAYy4YHO- UCCIJIE0BATENLCKOM 3auer
CcOOCTBEHHOW HAy4HO- JIeATETBHOCTH B 00JIacTH

HCCIIE0BATEIbCKOM MIPOTrPaMMHPOBAHUS U

JIESITEILHOCTH B 00J1aCTH nH(pOPMANMOHHBIX TEXHOJIOTHI.
MIPOTrPaMMHPOBAHUS U

nH(OpPMALMOHHBIX TEXHOJIOTUI.

ITK-1.3. Umeet npakTuueckuit O06agaer NpakTUYECKUM OIBITOM 3auer

OTIBIT HAYYHO-
HCCIIeI0OBATEIbCKOM
JIeITeIbHOCTH B 00J1aCTH
MIPOTrPaMMHUPOBAHUS U
MH(OPMAIMOHHBIX TEXHOJIOTHH.

Hay4HO-UCCIIeI0BATENbCKON
JIESITeIIbHOCTH B 001aCTH
MIPOTPaMMHPOBAHUS U
WHGOPMAIMOHHBIX TEXHOIOTHH.

Kon u popmynuposka komnerennuu: [1K-4. CriocoOeH nCIon»30BaTh COBPEMEHHBIE METOIbI
pa3paboTKi U peann3alliil KOHKPETHBIX aJrOpUTMOB MaTeMaTHYecKuX Mojenied Ha 0asze SI3bIKOB
MPOrPaMMHPOBAHUS M TTAKETOB MPHUKJIAHBIX MIPOrPaMM MOZEITUPOBAHMUS.

Kon m HammMeHnoBaHnue

Pe3yabTaThl 00yUeHus Mo AUC-

OueHoYHBIE CPeACTBA

HHAUKATOPA J0CTHIKCHUSA HUIIJINHE
KOMIICTCHIIUH
ITK-4.1. 3HaeT coBpeMeHHbIE JIeMOHCTpHpYET 3HaHHE: I'pynmoBoit 1 MHAUBUYANBHBINH OPOC

METO/IbI Pa3pabOTKH U pean3aliiy
AJITOPUTMOB MaTEeMaTHYECKUX
Mozienel, yrpaBIeHus
vH(popMaryel 1 TaHHBIMH.

COBPEMCHHBIX METOIOB pa3pa60TKI/1 nu

peanm3aimu aTOPUTMOB
MaTeMaTHICCKHIX MOJETICH,
YTIPaBJICHUSI nHpopmarye u
JIAaHHBIMU;

MHTEIUICKTYaTbHBIX UHTCPHET-
TEXHOJIOTHH, TIPAMEHUMBIX B

TIpoLIeCcCe MPUHATHS PELICHUH;
UT-cpencts ansd NpUHATHS PELICHUIL:
PETrPECCHOHHBIA aHANN3, KJIACTEPHBIN
aHanm3, KiaccuuKamnys, u ap.

3auer

[1K-4.2. YMeeT pa3pabaTeIBaTh 1
PEaTM30BBIBATEH AITOPHTMBI
MaTeMaTHYECKUX MOJIENIEH Ha Oase
SI3BIKOB H ITAKETOB MMPHKIIATHBIX
TPOTPaMM MOJICITPOBAHWUS,
YIIPaBIIATH UHPOPMAITUCH 1
JTQHHBIMH.

JleMOHCTpUpYET YMEHHE:

Pa3pabatpiBaTh ¥  pEaTM30BHIBATH
AITOPUTMBI - MAaTEMAaTHYeCKUX MOJICTIEH,

MCKAaTb  MCTOYHMKH I/IH(l)OpMaIII/H/I n

JaHHbIC, BOCIIPUHNUMATh, aHAJIM3UPOBATD,

TlepesiaBaTh nHpopMaro c
ICTIONIE30BaHIEM IM(POBBIX CPEACTB U
AIITOPUTMOB, TIPOBOUTH OLICHKY
TH(OpMALIHH, €ee  JOCTOBEPHOCTB,
CTPOUTD JIOTHYECKHE YMO3AKITIOUEHUsT Ha
DCHOBAHMM TIOCTYIIAIOIIMX HH(OpMarmn

1 TAHHBIX.

HpI/IMGHSITI) MCTObI MPUHATHA
pEIICHUIA Ui 3a/la4 IPOTHO3UPOBAHMS,

pa3/ielieHns] HAOIIOJEHWM Ha KIJIacChl,

KaAK 110 YHCIIOBBIM, TakK n 1o
KaTCropruaJibHbIM TIIpU3HAKaM,
OPMUPOBAHUA KIIMCHTCKHX

Jlomarraue 3amaHus
JlaGoparopHbie pabOThI
3auer




TpeJIOKEHUH, U T.II.

[IK-4.3. VImeeT pakTM4eCKU OIBIT |OfazaeT  MpakTHYecKuM — ombitoM | J1abopaTtopHbie paGoTsl
Pa3pabOoTKH U pean3alyiu 3auer

AJITOPUTMOB Ha 0a3e SI3bIKOB 1
TIAKETOB MPHKIIAIHBIX POTPaMM
MOJICJTPOBAHNSI, METOIAMH

pa3paboTKK ¥ peaM3allii ATOPUTMOB
Ha 0ase SI3BIKOB U MTAKETOB TIPUKIIAJHBIX
[POrPaMM MOJIETTAPOBAHHSL.

yTIpaBJICHUS I/IH(I)OpMaI_II/ICf/'I u Bnaz[eeT HaYaJIbHBIMA HaBbIKAMHA
JTAHHBIMH. M CIIOJIb30BAHUA HWHCTPYMCHTOB,
IMOAOCPIKUBAIOIIX peam3anuro

METOJIOB MAIIIMHHOTO OOYYEHHS — SI3bIK
R, oOubOmmoreku Python, Excel mms
(pabOTHI C JAHHBIMH.

4.3. PedTHHI-IUIaH AUCHUIITHHDI
PeiTuHr—1u1an AMCUUIUIMHBI TpesicTaBieH B [Ipunoxenun 2.

I[IpumMepHBbIii NepevYeHb BONMPOCOB /IJISl ONIPOCA HA 3aHATHAX U K IK3aMEHY.
MeTtopl cOOpa CTaTUCTUYECKUX JaHHbIX.
Meroas! IPOrHO3UpPOBaHUS.
CpaBHeHHME IPUMEHUMOCTH PA3JIUYHBIX METOAOB MTPOrHO3UPOBAHUS.
JrcrnepcuoHHBIN aHaIu3
KoppensinoHHblil aHanms
JINCKpUMUHAHTHBIN aHAJIU3.
Knacrtepnslit ananus.
@DaKTOPHBIN aHAJINU3.
9. OTKpBITBIC MHTEPHET-UHCTPYMEHTHI /I aHainu3a nanHbiX: R, Python, Excel u ap.
10. MammnHoe o0y4yenune. OCHOBHBIE MOHATHS U 00JACTH IPUMEHEHHS.
11. OcHOBHBIE METOJIBI MAIITMHHOTO OOYYEHHS.
12. Meroapl o0yueHus ¢ yauteneM (JTUHEHHAas, MOJIMHOMHUANIbHAS, JIOTHCTUYECKas perpec-
cus,
JIEPEBbsI PELICHUN).
13. Metonpl oOydenus 6e3 yunrtens (k-cpenaux, nepapxudeckas Kiactepusarus).
14. Pabora ¢ monensamu MO (perynspusariusi, CHIDKEHHE Pa3MEPHOCTH).

e A e

@DopMBbI U COIepPKAHNE KOHTPOJIS:
- TeKyIIMHA KOHTPOJIb: OMPOC Ha 3aHATHIX, JOMAIIHHUE 3a/laHus;
- WUTOTOBBIA KOHTPOJIb: TA0OPATOPHBIE PA0OTHI, TECT, KOHTPOILHBIC BOIIPOCHI, YK3aMEH.
Kpurepun oneHuBaHus 0TBeTa Ha Ik3aMeHe (B 0asax):

- 25-30 6a1J10B BBICTABISICTCS CTYJICHTY, €CIIM CTYACHT JaJl MOJHBIE, pa3BEPHYThIE OTBETHI
Ha BCE TEOPETUYECKHE BOIMPOCHl OWJIETa, MPOJEMOHCTPUPOBAI 3HaHUE (DYHKIIMOHAIBHBIX
BO3MOXXHOCTEH, TEPMHHOJOTHUH, OCHOBHBIX JJIEMEHTOB, YMEHHE IPUMEHATH TEOPETHUYECKHE
3HaHUS TPHU BBIOJHEHUU NpaKTHUecKuX 3anaHuil. CTyneHT Oe3 3aTpyAHEHHH OTBETWJI Ha BCe
JIOTIOJIHUTENbHBIE  Bompochl. [IpakTuyeckass YacTh pabOThl BBIMOJHEHA IOJHOCTBIO 0O€3
HETOYHOCTEH M OIINOOK;

- 17-24 06aq10B BBICTABISIETCA CTYAEHTY, €CJIM CTYJAEHT pPAacKpbul B OCHOBHOM
TCOPCTUYCCKUEC BOIIPOCHI, OJHAKO AOMYIICHBI HCTOYHOCTU B OMNPCACICHUU OCHOBHBIX MHOHATHH.
[Ipu oTBeTe Ha [OMOJIHUTEIBHBIE BOIPOCH JOMYIIEHb HeOonblne HeTrouyHocTu. [Ipu
BBINOJIHEHUH MTPAKTUYECKON YacTH pabOThI JOMYyIIEHBl HECYIIECTBEHHBIE OITNOKH;

- 10-16 GamioB BBICTABJISAETCS CTYIIEHTY, €CJU NMPU OTBETE HAa TEOPETUYECKHUE BOIPOCHI
CTYACHTOM JOMYIIECHO HCCKOJIBKO CYHICCTBCHHBIX OH_II/IGOK B TOJIKOBAHMU OCHOBHBIX IIOHSITHH.
Jloruka W MONHOTAa OTBETa CTPAAAIOT 3aMETHBIMH H3bsIHAMH. 3aMETHbI NMpoOesibl B 3HAHUU
OCHOBHBIX MECTOOOB. TGOpeTI/I‘IeCKI/IC BOITPOCHI B LCJIOM HU3JIOKCHBI JOCTATOYHO, HO C IPOITyCKaMU
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MaTepHana. I/IMCIOTC}I HpI/IHI_II/IHI/Ia.HbHBIe OH_II/I6KI/I B JIOTHKEC HOCTpO@HI/ISI OTBE€Ta Ha BOHpOC.
CtyneHT He pemni 3a7a9y Wik TPy PEIICHUH JTOMYIICHBI TPyObIe OITHMOKH;

- ﬂ 63.]'[.]'[0B BBICTABJISICTCA CTYZ[GHTy, €CJIM OTBECT HaA TGOpeTI/I‘-IeCKI/Ie BOHpOCLI CBI/IlleTeJIBCTByeT
0 HETIOHMMaHWHM M KpaiiHe HEMOJHOM 3HAHWU OCHOBHBIX MOHATHH M MeTO/0B. OOHApYKHUBAETCs
OTCYTCTBI/IC HaBBIKOB HpI/IMeHeHI/IH TeOpeTI/I‘-IGCKI/IX 3HaHHI>'I HpI/I BBIITOJIHCHU N HpaKTI/I‘-IGCKI/IX
3agaHuid. CTy/I€HT HE CMOT OTBETUTh HU HA OJMH JOMOJHUTEIBHBIN BOIIPOC.

I'pynnoBoii ¥ HHAMBUAYAJIBHBIN ONPOC.

Bonpocsl npusenensl Bbimie. Onpoc NIpoBOAUTCS B Ipolecce 3aHATUi. [IpaBuiibHbIE U MOJIHBIE
OTBETHI OIIEHUBAIOTCS B 1 OaI.

IIpuMepHble 3aJaHUs 1JIs1 TOMALIHUX U J1a00paTOPHBIX padoT

3agauM HA NOCTPOEHHE MPOTHO3HBIX 3HAYEHM i, AHAJIU3 U BU3YAJIM3ALNI0 Pe3yJbTATOB B
Excel:

1. Uucno KOHIMIIMOHEPOB, MPOJAHHBIX 3a TMOocienHue 24 Mecsia, MPUBEICHO B TaOJHIIE.
[Tpoananm3upyite 3T JaHHBIE C TOUYKH 3PSHUS TPUMEHUMOCTH METO/1a CKOJIB3SIIETO CPEAHETO, a

TakKe MPUMEHUTE METO]I SKCIIOHEHIIMAILHOTO CTIKUBAHUS M METOJI JIMHEHHOM pe-
rpeccur. CpaBHUTE pe3yJIbTaThI.

Mecsll | mpojaXka | Mecsill | Ipojaka | MecsI] npojaka | Mecsill poziaka
1 25 7 85 13 40 19 105
2 15 8 88 14 35 20 85
3 30 9 60 15 50 21 60
4 38 10 40 16 60 22 55
5 58 11 40 17 66 23 50
6 62 12 38 18 90 24 45
2. B tabnuie copepkaTcst 1aHHBIC 32 JAECATUICTHUM MEPHOA O KOJIMYECTBE JIIOJEH B THICS-

9ax, MOCETUBIINX TYPUCTHUECKYIO 30HY Ha aBToMoOuUIe U camonete. [Ipoananusupyiite 3T 1aH-
HBIE C TOYKH 3PECHHS] IPUMEHUMOCTH METO/Ia CKOJIB3SIIET0 CPEAHETO, a TAKKEe MPUMEHUTE METO/T

OKCIIOHEHIMAJILHOTO CIVIAKMBAHUS W METOJ JHUHEHHOW perpeccuu. CpaBHUTE pe-
3yJIbTAThI.

l'on 2010 | 2011 2012 | 2013 2014 | 2015 2016 | 2017 | 2018 |2019

ABTomMoOmib | 1042 1182 1224 1338 1455 1613 1644 1699 1790 1885

Camoner 500 522 540 612 715 790 840 900 935 980

3. Metonom Mounte-Kapno cmonenupyite CUTyaluio ¢ MATHIO BBIMUTPHIIIAMM WM ITPOUTPHI-
IIaMU B CJeAyomei urpe B Koctu. Mrpok Opocaer aBe CUMMETpHYHBIE UIpaibHble KOCTU. Ecin
BbINaBIIasg cymMma paBHa 7 uiu 11, urpox BeiurpeiBaet 10 gomtapos. MlHaue OH 3allOMUHAET BbI-
NaBIIYI0 CyMMY (Ha3bIBa€MYIO0 OUYKOM) U IIPOJIOJDKAET OpOcaTh KOCTH JI0 T€X MOp, MOKA BhIMAaBIIAs
CyMMa HE COBMAJIET C OYKOM, T0CJe Yero urpok nomaydaer 10 gomnapos. Ecnu e Bbinasmas cym-
Ma paBHa 7, Urpok npourpeiBaer 10 gomnapos.

4. [uk ucnomHeHus 3aKka3a Ha HEKOTOPYIO IPOAYKIMIO C pAaBHOM BEPOSITHOCTBIO COCTABIISET
1 u 2 nua. Ilpeanonaraercs, 4To exenHEBHbIN cipoc paBeH 0, 1 1 2 equHUIBI 3TOM NPOAYKIMH C
BepoaTHocTsMH 0.2, 0.5 u 0.3 cooTBeTcTBEHHO. Vcnonb3yliTe 3HaUE€HUs CIIyYalHbIX YUCEN U3 Ta-
OJUIIBI 1TIs1 OLIEHKH COBMECTHOTO pacIipeiesIeHus CIpoca M IMKJIa UCIIOTHEHN 3aka3a. Vicxons u3
IIOJIyY€HHOT'0 COBMECTHOI'O PACIpEAEIEHUS, OLIEHUTE IUIOTHOCTh BEPOSITHOCTU CIIPOCA B TEUEHUE
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LIMKJIa UCTIOJIHEHUS 3aka3a. Cripoc BO BpeMs MCIIONHEHU 3aKa3a MOXKET IPUHUMATh 3HadeHus 0,
1,2,3u4.

S. B HeGonpmoN 1ex ¢ OJHUM CTaHKOM 3aKa3bl MOCTYMAIOT CIy4yaiHbIM oOpa3zom. Bpewms
MEX/ly MOCTYIUIEHMSIMHM 3aKa30B PACIPENEICHO MO 3KCIOHEHIMAIbHOMY 3aKOHY C MaTeMaThye-
CKUM OXHJaHueM 2 yaca. BpeMs, HeoOXoauMoOe Jisi BBITIOJIHEHUS 3aKa3a, SBISETCS CIy4YailHOU
BEJIMYMHOM, paBHOMEPHO paclnpezesieHHo Ha uHTepBaie [1.1,2], usmepsemom B uvacax. IlycTs
IIEpBBIN 3aKa3 MOCTyNaeT B MOMEHT BPEMEHH, paBHbIN Hyit0. OnpenenuTe BpeMs NOCTYIUIEHUS U
BBITIOJTHEHUS TIEPBBIX IISTH 3aKa30B, UCIIOJIB3Ys Cily4aiHble uncia u3 uarepsaina [0,1].

6. PaboTe! mocTymarT B MeTamo00padaThIBAIONINN 11€X B COOTBETCTBUU C pacipeieeHueM
[Tyaccona ¢ MaremarnueckuM oxuaaHueM 6 pabor B JeHb. Llex nmmeer msaTh 0OpabaThIBAIOIINX
LEHTPOB, Ha KOTOPbIE KOHTPOJIEp HAMpaBIsET MOJydYeHHbIE PabOTHl B CTPOTOM COOTBETCTBUU C
04YepeTHOCTHI0. METOI0M CBEPTOK OIpPEAETUTE OJJHO CIydyaifHOe 3HAUeHHE UHTEpBalla MEeXAy I0-
JTydeHHeM paboT Ha MepBOM 00pabaThIBAIOIIEM IIEHTPE.

ITocTpoenue imHeitHoM perpeccuu B Python

1. 3arpy3uTh JaHHbIEe 00 ONMMCAHMAX BAKAHCHH M COOTBETCTBYIOLIMX T'OJIOBBIX 3apIuliaTax
u3 ¢aiina salary-train.csv.
2. Ilpomectu ero mpenoOpadboOTKy:

2.1. I[IpuBecTH TEKCTHI K HIDKHEMY peructpy (text.lower()).

2.2. 3aMeHHUTh Bce, KpoMe OykB W IU(pP, HA MPOOENbl IS O0JeTYeHusT JalbHEHIIero
paszaeneHre TeKcTa Ha cijaoBa. J[s Takoi 3aMeHBI B CTPOKe text MOAXOMUT CIeAyIO-
i BeI3OB: re.sub('[*a-zA- Z0-9]', ', text). Takxke MOXHO BOCIIOJIb30BATHCS METO-
nom replace y DataFrame, 94To0bI cpa3y npeoOpa3oBaTh Bce TEKCThI, HAIIPUMED, TaK:
train['FullDescription'] = train['FullDescription'].replace('[*a- zA-Z0-9]', ' ', regex =
True)

2.3. Ilpumenuts TfidfVectorizer mis nmpeoOpazoBaHHsl TEKCTOB B BEKTOPHI MPU3HAKOB.
OcCTaBUTH TOJBKO TE CJIOBA, KOTOPBIE BCTPEUAIOTCS XOTS ObI B 5 0O0bekTax. i aTo-
ro ucnonbs3oBaTh napamerp min_df y TfidfVectorizer.

2.4. 3amenuts mpomycku B cronbiax LocationNormalized u ContractTime Ha crernu-
JIbHYIO CTPOKY man' (JIMcTUHT 27).

2.5. Ilpumenuts DictVectorizer mis momydeHus: one-hot- KOAMpOBAaHUS TMPHU3HAKOB
LocationNormalized u ContractTime.

2.6. O0beIMHUTD BCE MOJYUYCHHBIC MPU3HAKU B OJHY MAaTPHUILY
«OOBEKTHI-IIPU3HAKI.
2.7. O6yunth rpebHEBYIO perpeccuio ¢ mapamerpamu alpha=1 u random state=241, momHus,

qTO [ejcBasd NEpeMEcHHas 3alnrcada B

cron61ie SalaryNormalized. O0yuenue nmpou3BOAUTCS BEI30BOM MeToa fit.

3. TloctpouTs MpOTHO3 Mg JABYX HpUMepoB u3 daina salary-test-mini.csv. Ilpornos
cTpouTcst MeTosioM predict.

IMocTpoenue gorucruyeckoii perpeccun B Python. «Mapketunrosas kammnanus OaHKa»

Kpurtepuu ouenku (B 6aainax) Kaxnoe 3aganue ouenusaercs ot 0 10 5 6ajuioB B 3aBUCUMOCTH
OT TPYJIOEMKOCTH.
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- _4-5 6annos svicmasnsaemcs cmyoeHmy, eciu 3a0aHue NoIHOCMbIO 8bINOIHEHO U AKKYPAMHO
ogopmaeno;

- 2-3  bannos gvicmaegnaemcs CmyoeHmy, ecliu 3a0aHue 8bINOJIHEeHO ¢ OWUOKAMU U HeOPEIHCHO
oopmneno;

- _0-1  b6annos evicmagiaemcs cmyoenmy, eciu 3a0anue He blNOIHEHO.

Tect no Teme «MammHHoe 00y4ueHne» (BbIOOP U3 4X BADHAHTOB)
Kakasi u3 3a1a4 He OTHOCUTCSI K THINHYHBIM MOCTAHOBKAM 32a/1a4 VIS MAIIMHHOI0
o0y4yeHmus:

1) Knacrepuzanus

2) Tpancrpeccus

3) Perpeccus

4) Knaccudukanus

Ykaxure B3aMMOCBSI3b MeK/IAY He1000y4eHHeM U nepeodydyeHnem:
1) Ilpu ycrnoxHEeHUH MOJENH, epeodyueHue MepexouT B He000ydeHne
2) Ilpm ynpormieHrn MoIeu, HeI000yUeHNEe TIEPEXOIUT B IEpeoOydeHHE
3) Ilpu ycnoxxHeHHU MOJeNH, He000yUeHHE IEPEXOAUT B IIepeodydeHne
4) Mopenb MOXeET OBITh OTHOBPEMEHHO HEJI000yUeHa U repeodydeHa

J1st yero ucmosib3yercsi perpeccusi B MAIIMHHOM 00y4YeHuu?

1) ®opmanu3zanys 3HAHUH SKCIIEPTOB U UX MIEPEHOC B KOMITBIOTEP B BUJIE Oa3bl 3HAHUI.

2) OO6nHapyxeHue B 00yuaroiield BRIOOpKe HEOOIBIIIOT0 YHciIa HETUMTUYHBIX O0BEKTOB.

3) Tlouck Habopa NPU3HAKOB MX MX 3HAUYEHUH, KOTOpPbIE OCOOCHHO YacTO BCTPEUAIOTCS B
MPU3HAKOBBIX OMUCAHUSIX 0OBEKTOB.

4) Tlpenckazanue Kakux-Iu00 3HAYCHUI 110 HA0OPY MPU3HAKOB.

B kakoM ciiydyae npuMeHSITh MeTOJ HAUMEHbIINX KBA/IPATOB 3aTPYAHUTEIbHO?
1) JlanHble HE TOMEIIAIOTCS B ITAMSITh
2) B 3anucsx mano npeanuKkTopoB
3) B panHBIX Mano 3amuceit
4) MunumanbHas omMOKa He paBHA HYJIIO

J1st 00yyeHHs1 MoeJIM JINHEeHO| perpeccuy 00bIYHO MCIIO0JIb3YeTCs
1) CpennekBaapaTtuyeckas ommoOka
2) CpenHnsist aOCOMIOTHAS OLMTHOKA
3) IlepexpécTHast SHTpONIHUS
4) CranmapTHOE OTKJIIOHEHUE

Perpeccusi ¢ HeCKOJIbKMMU NMPEIUKTOPAMHI HA3BIBAETCS:
1) MmuorouucaeHHON
2) MHOXeCTBEHHOM
3) PasnocTopoHHEM
4) Pa3znooOpa3HoOi

IIpu yBeiM4eHNH CTeNeHN MOJTNHOMUAIBHOI perpeccun, 4acTo BO3HUKAET NMpodiemMa
1) Hwuskoit TouHOCTH Ha 00ydaroIIe BEIOOPKE
2) Ilepeobyuenus
3) HenooOydenwus
4) HexBaTku namsiTd KOMITbIOTEPA
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8. Kakme orpannveHusi NPUXOAUTCS HAKJIAABIBATH HA PeLICHHE MEeTOA0M KJIacTepu3a-
nuu?
1) Hcnonw3oBaTh UL HEKOTOPHIE METPUKU KAUECTBA.
2) Hcnonw3oBaTh METPUKH, KOTOPBIC MTO3BOJISIOT OTKJIOHSTH 3aBEAOMO “TIJIoXHe” Ba-
pHUAHTBI.
3) Hcrnonp30oBaTh OTpaHUYEHHYIO MOJIEITb.
4) Hcnonp3oBaTh UTEPATUBHBINA MOAXO.

9. Kakoii moaxon Ha3piBaeTcst 00y4eHHeM ¢ yuuTejem?
1) Korma Mmoaenu mpeaocTaBiIstoTCs BXOAHBIEC TaHHBIE U TIPABWIIBHBINA OTBET.
2) Korna HeperyasipHO NPOUCXOAUT “HaKa3aHHUE” MOJIENH 3a HENIPaBUIIbHBIN pe-
3yJbTar.
3) Hwuuero u3 BbllIENEPEUUCIECHHOTO.
4) Korma HeperyJIsipHO IPOUCXOIUT “BO3HATPAXKIACHUE MOJICTH 3a MPABUIILHBIN pe-
3yJbTar.

10. Kakue 0bIBalOT METPUKH MALIMHHOIO 00y4eHusi?
1) Ilnomans moa KPUBOM.
2) To4HOCTb.
3) AKKypaTHOCTb.
4) YyBCTBUTEIBHOCTb.
5) IlpaBuUIBHOCTB.
6) Ilnomans noxa npsMoit.

Kpurepun ouenku (B 0a/1ax)

Kaxnoe 3amanme onenmBaercss or 0 go 1 OGamtoB. IlpaBwibHBIE OTBET Ha BOMPOC
TECTOBOTO 33/IaHMsI OlICHUBAETCs B 1 0asi, HeBepHbIN OTBET — () OaIIIOB.

KomuyectBo BompocoB B Tecte 10. Makcumanbabiid 6amt — 10.

5. Y4eOHo-MeToaM4eckoe U HHGOPMALMOHHOE O0ecriedeHue TN CIUNINHbI

5.1. [lepeyeHb OCHOBHOM M JIONOJHUTEIbHOI YUeOHOI JIUTEPaTypPbl, HEOOXOAUMOM IS
OCBOEHUS THCHMUILINHBI

OcHoBHas1 JiuTEparTypa:

1. bBanmun, K.B. Teopus BeposTHOCTEH 1 MaTeMaTHYECKasi CTATUCTUKA [ DIEKTPOHHEIN pecypc] :
yueOnuk / K.B. bammun, B.H. banuteikos, A.B. PykocyeB. — DnekTpoH. g1aH. — Mockga : JlaimkoB u
K, 2016. — 472 ¢. — Pexxum noctyna: https://e.lanbook.com/book/72438.

2. Ko63apse, A.W. [Ipuknagnas MaTeMaTHYeCKasl CTATHCTHKA. J[J1s1 MHOKEHEPOB M HAYYHBIX PAOOTHHKOB
[DnexTponHEIH pecype] : yuedHoe ocodue / AWM. Ko63aps. — DnekTpoH. 1aH. — MockBa :
dmmatiur, 2012. — 816 ¢. — Peskum moctyma: https://e.lanbook.com/book/59747.

3. ®nax I1. MamuuHOe o0yuyeHre. Hayka M HCKyCCTBO TIOCTPOCHHUS aJITOPUTMOB, KOTOPBIC U3BJICKAOT
3HaHWS U3 NaHHBIX / mep. ¢ anr. A. A. Cimakuna. — M.: IMK Ilpece, 2015 — 400 c.

JlonoJiHuTe/IbHAS JINTepaTypa:

1. D'pemmios, A.A. KoMmmbrioTepHbie 00ydaromniue nocoOus Jisi peleHus 3a1a4 MaTeMaTHYeCKON
CTaTHCTUKU ¥ MaTEMAaTHIECKOTO IPOrpaMMHUPOBaHUs [ DIEKTPOHHBIN pecypc] : yueOHoe ocodue /
A.A. T'petunoB. — DnektpoH. 1aH. — Mocksa : MI'TY um. H.D. baymana, 2013. — 191 c. — Pexum
nocryma: https://e.lanbook.com/book/106525.
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2. CamconoBa, C.A. IIpakTHKyM [0 MaTEMAaTUYECKON CTaTUCTUKE [ DIEKTPOHHBIN pecypc] : yuebHoe
nocobue / C.A. CamcoHOBa. — DJIEKTPOH. AaH. — ApxaHreibek : CADY, 2015. — 97 ¢. — Pexum
noctyna: https://e.lanbook.com/book/96567.

3. BepxOBHBII alropuTM: KaKk MallTHHHOE 00y4eHue u3MeHuT Ham mup / [leapo JloMuHTOC ; TIep. ¢ aHTII.
B. 'opoxoBa— M. : ManH, BanoB u @epbep, 2016 — 336 c.

4. «Python n mammaHOE 00yueHue» CebacThsH Pamika, 2017. https://cdnpdf.com/embed/38379-python-i-
mashinnoe-obuchenie-2017-rashka-s#dflip-flipbookContainer/7/

5. Hxeitmc I'., Yutrton ., Xactu T., Tubmupanu P. BBenenue B craructuyeckoe o0yueHe ¢ IpuMepaMu
Ha s3bIKe R https://djvu.online/file/hEs2yql45ir8q

5.2. Ilepeuenb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKAUMOHHON  ceTH
«/HTepHeT» W MNPOrpaMMHOrO oOecrmevyeHHs, HEOOXOAMMBIX /Jisi OCBOCHHS
AUCHMIUIMHBI, BKJIKW4Yasi npodecCHOHAIbHbIE 0a3bl JAHHBIX W HH(OPMALMOHHbIE
CIPaBOYHbIE CHCTEMbI

Wndpopmannonno-obpazoBareiabHbIe pecypchl B ceT «HTepHET»
1. OTtkpbIThIe HHPOPMAIIMOHHBIE HAYYHbIE PECYpPChl BEAYIIUX HAYYHBIX [EHTPOB U HAYYHBIX
’KYpHAaJIOB.

2. MexayHapoaHbIN IEKTPOHHBIA apXUB HAYUYHBIX cTaTei http://arxiv.org/.

3. OtkpoIThIli 00pazoBaTenbHbId Buaeonoptan UniverTV.ru. OOpa3zoBarenbHble (UIBMBI Ha
pasnuyHble TeMbl. JIEKIIMU B BeIyIIMX POCCHICKHUX M 3apyOeXHbIX By3ax. HayuHas KoH-
dbepeHIs WM HAYYHO-TIOMYJISIpHAs JIEKIHS TI0 WHTEPECYIoIeMy Bac BOIpocy. http:/
univertv.ru/video/matematika/

4. Hayunas snextponnas 6uommoreka eLIBRARY.RU. Kpynueimuii poccuiickuii nHpOp-
MAaIMOHHBII MOPTaj B 00JaCTH HAYKH, TEXHOJIIOTUH, METUIIMHBI M 00pa30BaHUsl, CO/IEpKa-
il pedepartbl W MOJHBIE TEKCTHl Oojiee 12 MITH. HAy4YHBIX cTaTed W myOnmkanuid. Ha
wiatpopme eLIBRARY.RU nocrynuel snektpoHHble Bepcuu Oonee 1400 poccuiickux
HAy4YHO-TEXHUUYECKUX )KypHaJIOB, B ToM yucie 6oinee 500 xypHaIoB B OTKPBITOM JOCTYTIE.
http://elibrary.ru

V)]

OOuepoccuiickuii MaTeMaTnueckuii moptai. http://www.mathnet.ru
6. HMudbopmanmoHHO-aHATUTUYECKUA TEHTP MO TapajyIeNbHBIM BBIYUCICHHUSAM. http:/

parallel.ru/

7. https://www.tadviser.ru/index.php/
Cratbs:CKBO3HBIE TEXHOJOTUU_ITU(DPOBON_IKOHOMUKUH

Jlyumme cucTeMsl JUIsl aHAIK3a JaHHBIX. https://soware.ru/categories/data-mining-systems
9. Bospime nagHele: OecIuiaTHRIE HCTOYHUKH. https://habr.com/ru/post/510082/

>

[Tepeuens mporpaMMHOTO OOecTieueHUsT 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

— OBC «YHuBepcurerckas OMOIMOTEKA OHIIAWHY;

— OBbC u3parenbcTBa «JIaHby;

— OBbC «DneKTpOHHBIN YUTATBHBIN 3aJD»;

— B/l nepuoanueckux mznanuii Ha riatgpopme EastView: «BectHukrn MOCKOBCKOTO yHHU-
BepcuTeTay, «M3nanus o oOUIeCTBEHHBIM U TYMaHUTAPHBIM HAyKam»;

— Hayunas snexTpoHHas 6uOnnoTeka;

— B/l muccepranmii Poccuiickoit rocy1apcTBEeHHON OMOIMOTEKH.

Taxyke TOCTYIHBI CIEeAYIONIHE 3apyOeKHbIC HAyUHbIE PECYPChl 0a3 TaHHBI:

— Web of Science;

— Scopus;

— N3marensctBO «Taylor&Francisy;

— M3patensctBo «Annual Reviewsy;
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— «Computers & Applied Sciences Complete» (CASC) xomnanun «kEBSCO»

— Apxusl HaydHbIX XypHasoB Ha miarpopme HOMKOH (Cambridge University Press,
SAGE Publications, Oxford University Press);

— Mudbopmanmonnas cucrtema «EnuHOE OKHO IocTyma K 00pa3oBaTEbHBIM PECypcamy

(http://window.edu.ru);

— cnpaBo4YHO-TIpaBoBas cucteMa Koncynbrant I1mtoc;
— CIIpaBOYHO-IIpaBoBas cucreMa ["apanr.

6. Mamepuanvno-mexnuueckasa oaza, Heodxo00umasn 011 0Cyuiecmenenus

06pa3oeameﬂbnozo npovyecca no 0ucuunﬂune

Haumenosanue cneyu-
AnU3UPOCAHHBIX AYOU-
mopuii, Kabuhemos, na-
oopamopuii

Buo zanamui

Haumenosanue obopyoosanus, npozpamm-
HO020 oDecneuenus

1

3

Ayoumopusa 501, 502,
528, 530, 531, 515

Jlexyuu

MynomumeOoutinwlii npOEKmMop, 3KPaH, 00CKa

Ayoumopusa 531, 527,
526, 503, 511, 523, 509

Jlabopamopnvle pa-
bomul

MynomumeOoutinblii npOEKmMop, 3KPaH, 00CKa

Komnvromepnwviii  knacc
426, 520a, 521, 522, 525

Camocmosimenvhas
paboma

Komnviomepul, umerowue 6vixo0 ¢ cemo In-
ternet, umerowue HeobOX0OUMoe NPOSPAMM-
Hoe obecneuenue: nakem MS Office. Dnek-
mpouHas budbuomexa

[Tpunoxenune Ne 1

®I'bOY BO «BAIIKMPCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

®AKYJIbTET MATEMATHUKN 1 THOOPMALIMOHHBIX TEXHOJIOT i1

COJIEP)KAHUE PABOYEN ITPOT'PAMMBI
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JUCHUILIUHBL Ilpocno3suposarnue u MHO2OMEPHbBLIL CIAMUCMUYCCKUL AHAAU3 o

Ha 7 ceMecTp
(HauMEeHOBaHUE TUCITUTIITUHBI)
_OuHas

dopma obyueHnst

Oo0bem
Bua padotsl
AHCHHUILINHBI

O6mas tpynoemkocth auciuiuinabl (3ET / yacoB) 216/6
Y4eOHBIX YacOB HAa KOHTAKTHYIO paboTy ¢ IperoaaBaTenem:

JIEKIAH 36

MPAKTUYECKUX/ CEeMUHAPCKUX

J1a00paTOPHBIX 36
OKP 1,2
Y4eOHBIX YaCOB Ha CAMOCTOSTENbHYIO paboTy oOyuaromuxcs (CP) 108
Y4eOHBIX 4acOB Ha MOATOTOBKY K 3k3aMeHy (KoHTpoJib) 34,8

®dopma(bl) KOHTPOJIS:
JK3aMEH 7 CEMECTP
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OcHoBHAA "

dopma u3yueHHs: MaTepralioB: JEKINH, JIOTIOJTHUTENIbHAS
MPaKTUYECKHUE 3aHATUS, CEMUHAPCKHUE JauTepartypa,
No 3aHITHS, JTJAOOPATOPHBIC PAOOTHI, peKOMeHTyemast ca
n/n Tema u conepxanue camocTosiTeNbHast paboTa U TPYA0EMKOCTh CTyAEHTaM pa
(B yacax) (HOMEpa u3
CIIMCKA)
JIK [TP/CEM JIP CP

1 2 3 4 5 6 7
1. | Metonb! cbopa 6 12 [11,[2] ITpc
CTaTUCTUYECKUX TaHHBIX. Homn.nutpa [1], [2] | ek
MeTtonanl Mat
IIPOrHO3MPOBAHUS. JUT
UCT
Bbri
()
3a1;
2. | Meronbt 4 12 [1],[2] Ipc
CTaTUCTHUYECKOTO Hon.nmutpa [1], [2] | nex
aHaJIn3a. Mart
JlucriepCHOHHBIN aHaAIH3. JUT
KoppenaunonHsiil ananus HCT
JIMCKpUMUHAHTHBIN, Brn
KJIaCTEPHBIH, (haKTOPHBIN A0V
aHaJIN3. 3a1;
3. | CkBO3HBIE TEXHOJIOTHUHU 8 Wudopmannonno- | M3y
UG poBOI IKOHOMHUKH oOpa3oBareibHbIE | CKB
pecypcsl B CETH | TeX
«nTepuer» [7] xap
cy0




Ipy
9KO

WU B npuHATHM peLICHUN

WNudopmannonHo-
oOpazoBarenbHbIE
pecypcsl B CETH
«nTepuer» [7]

N3y
COB
cpe,
pen
Ipw
O3t
JIoC
0011
pen
nep
pa3s

OTKpBITBIe CHUCTEMBI IJIA
dHaJIM3a JaHHBbIX

20

Jom. nut-pa [4-5]
HNudopmanmonno-
o0Opa3oBaTenbHbIC
pecypcel B CeTH
«ntepuer» [8-9]

O3t
TIOK
OCH

dyr

BO3!
ouo

Pyt

MarmmHaHoe o0ydeHue.
OCHOBHBIEC TTOHSTHUS U
00J1aCcTH TPUMEHEHUS

12

[11.[2], [3]
Hom.outpa [1], [2],

[3]

Ipc
JIeK
MaT
JIAT
HCT
Ber
JIOM
3a]1;

Meroapl 00y4YeHUs ¢ yuu-

TeseM (JIMHeWHas1, TOJIMHO-
MUaJIbHAs, JJOTHCTUYECKast
perpeccusi, 1epeBbs pere-
HUHN).

12

[11.[2], [3]
Hom. mut-pa [1],

(2], [3]

Ipc
JIeK
MaT
JINT
UCT




Brr
JIONM
3a;

Meronasl 00yueHus 6e3
yuntens (k-cpennux,
rnepapxuyecKkas KjlacTepu-
3a1us).

12

[11.[2], [3]
Hom. mut-pa [1],

(2], [3]

Ipc
JIeK
MaT
JIAT
HCT
Ber
JIOM
3a]I;

Pabora ¢ momensmu MO
(perynspuzarusi,
CHIDKEHUE Pa3MEPHOCTH).

12

[11.[2], [3]
Homn. mut-pa [1],

(2], [3]

Ipc
JIEK
Mat
JIAT
HCT
3331
JIONM
3a1;

OK3aMeH

1,2

34,8

[11,[2]
Hon.imutpa [1], [2]

Ipc
JEK
Mat
JIUT
HUCT

Bcero gyacoB:

36

37,2

142,8




PeliTuHr-njan 1y cUIJINHbI

IIporuo3upoBanre U MHOTOMEPHBIN CTATUCTUYECKUI aHAIN3
(HazeaHue OUCYUNIUHBL CO2NACHO pabodemy Y4eOHOMY NAAHY)

HanpasieHue noarorosku Hampasnenne 01.03.02 [Tpuknaanas MmaremaTuka U HHGOpMAaTHKa

[Ipunoxenne Ne 2

Kypc 4 , CeMeCTp 1(7)
bann 3a Yucno bannsl
Buabl yueOHOM AeATeJIbHOCTH KOHKPCTHOE | 3alatiH MuHrManbHbIl | MakcuMasbHbII
3ajaHue 3a
CTY/IEHTOB
CEMECTP
Monyas 1.
MeTtoabl cO0pa CTATUCTHYECKUX JAHHBIX U 0 S0
NPOrHO3MPOBAHUS
Texkymuii KOHTPOJIb
1. AynuropHas pabota 2 5 10
2. Jlomamasis paboTa 3 5 15
Py0e:xHblii KOHTPOJIb
1. JTaboparopHas paboTa 5 5 25
Moayas 2.
0 50
AHaJM3 JaHHBIX METOJAMHU MAIIUHHOTO 00yYeHUs
Texkymuii KOHTPOJIb
1. AynuropHas pabota 2 5 10
2. Jlomamnss paboTa 3 5 15
Py0e:xHblii KOHTPOJIb
1. JlaboparopHast paboTa 5 5 25
IMoompurenbHbIe 6ALIBI

1. Ctynenueckas oIMMIIAA1A WINA
KOHKYpC pedepaToB
2. [ybnukanus cratei 10
3. Pabora co mKkoIsHUKaMH
(Kpy’>KOK, KOHKYPCHI, OJTAMITHA]THI )

IHocemaemocTthb (02J1J1bI BBIYUTAKTCA U3 0011eH CyMMbI HA0OpPaHHBIX 0AJ1J10B)
1. Ilocemenne ISKIIMOHHBIX 0 —6
3aHIATUI
2. Tlocemenne NpakKTHYECKUX
(cemMmuHApCKUX, JIAOOPATOPHBIX 0 -10
3aHATHI)

HUTOroBblii KOHTPOJIb

3auetr 60 100
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