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1. Ilnanupyembie pe3yJibTaThl 0CBOEHHUS Y4eOHOI0 Kypca

JInYHOCTHBIE:!

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPUYECKOW M OTBETCTBEHHOM
NEATEIIBHOCTH; HAaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMH, AETBMH MIIAIIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO IMOJIE3HOW, y4yeOHO-
MCCIIE0BATENbCKOM, TPOEKTHOU U APYTHX BUJAX JIEATEIbHOCTH;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, Ha
MPOTSKECHUN BCEU KU3HU;

CO3HATEJIbHOE OTHOLIEHUE K HENPEPhIBHOMY OOpa30BaHUIO KakK YCJIOBHUIO
ycremHon npohecCUOHAIBHOU U OOIIIECTBEHHOU JI€SITEILHOCTH;

OCO3HaHHBIA BBIOOP Oyaymied mnpodeccud U BO3MOXKHOCTEH peanu3aluu
COOCTBEHHBIX KM3HEHHBIX IUIAHOB; OTHOUIEHHME K Mpo(hecCHoHaTIbHOM
JEeSATEIbHOCTH KaK BO3MOYKHOCTH YYacTHsSl B PEIICHHH JIMYHBIX, OOUIECTBEHHBIX,

rocyJapCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM.

MeTanpeameTHble:

YMEHUE CaMOCTOSATEIBHO ONPENENATh LEIM W COCTABJIATh IUIAHBI B Pa3JIMYHBIX
chepax AEATENbHOCTH, OCO3HaBas MPUOPUTETHbIE W BTOPOCTENEHHBIC 3a]auH;
CaMOCTOATENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATH M KOPPEKTHPOBATH Y4YEOHYIO,

BHCYPOUYHYKO MW BHCHIKOJBHYIO ACATCIIBHOCTH C yT—IéTOM MpcaABapuUTCIIBHOI'O

IJIaHUPOBAHMA,
HCIIOJIB30BATDh PA3JIMIHBIC PECYPCHI IJIA JOCTUKCHUA ueﬂeﬁ;

BBI6I/IpaTI> YCIICHIHBIC CTPATCTUN B TPYAHBIX CUTYAIIHAX,

YMEHHE MMPOTYKTUBHO OOIATHCS M B3aUMOIEHCTBOBAThH C KOJUIETaMH 110 COBMECTHOI
JeSTEIbHOCTH, YYMUTHIBATh MO3UIMH JAPYroro (COBMECTHOE LieJerojlaraHue |
IUTAHUPOBAHKUE OOIIMX CTIOCOOOB PabOThl HA OCHOBE MPOTHO3UPOBAHUS, KOHTPOJb U

KOPPEKIIHS X0/1a U pe3yJIbTaTOB COBMECTHOM JIEATENbHOCTH), 3 (HEKTUBHO pa3peniaTh

KOH(JIUKTHI;



- BJIaJICHUE HABBIKAMM HCCIIEI0BATENIBCKON U IPOEKTHOM IEATENBHOCTH (OIPEEIICHNE
nened M 3a4ay, IUIAHUPOBAHHME NPOBEAEHUS HCCIEAOBaHUS, (OpPMyJIHpOBaHUE
TUIIOTE3 U IUIaHA UX MPOBEPKH;

- OCYILECTBJICHHE HAOIIOEHUI U HKCIIEPUMEHTOB, UCII0JIb30BAHNE KOJIMYECTBEHHBIX U
KayeCTBEHHBIX METO/I0B OOpaOOTKM M aHanu3a IMOJIYYEHHBIX JaHHbBIX; IOCTPOCHHE
JI0Ka3aTeNbCTB B OTHOLICHUH BBIIBUHYTHIX THMOTE3 M ()OPMYJIUPOBAHHUE BBIBOJIOB;
IpEJCTaBICHUE pPE3YyJIbTAaTOB MCCIEAOBAHUA B 3aJaHHOM (opMaTe, COCTaBIICHHUE
TEKCTa OT4Y€TA M MPE3CHTALMH C HUCHOJb30BaHUEM HH(POPMALMOHHBIX U

KOMMYHHKAalIMOHHBIX TCXHOJ’IOFHﬁ).

IIpeamerHsble:

- BIaJieHue 0a30BBIMM 3JIEMEHTAaMHU TEOPUU BEPOSTHOCTEN, METOI0B MaTEMAaTUYECKOM
CTaTUCTUKU U METOJIOB MAILIMHHOTO O0Y4YEHMS;

- YMEHHE HAXOJHUTh 3aKOHOMEPHOCTU B JaHHBIX, pa3padaThiBaTh MaTEMaTUUYECKUE
MOJEJIA U MOJIEJI MAallTMHHOTO OOYYEHHUsI Ha 3TU JaHHbIX;

- YMEHHE BBINOJHATh YUCICHHBIX aHAJIW3 JAHHBIX M BU3YaJIM3UPOBATh IOJyYECHHBIC
pe3ynbTaThl Ha si3bike Python;

- BJIQJICHUE MPAKTUYECKUM ONBITOM PEIIEHUs 3aJad C NPUMEHEHHUEM METOJI0B

MaTEeMaTUUYECKON CTaTUCTUKU M MAIlIMHHOTO O6y‘{CHI/IH.



2. Coaep:xanue y4yeOHOT0 Kypca

MATEMATHYECKUE OCHOBbI TEXHOJIOT' Ui
NCKYCCTBEHHOI'O UHTEJUVIEKTA

OcHOBHBIE MPUHIUIIBI U TOJIXO0JbI K MojenupoBanuio. Kiaccudukanus MareMaTuyecKux
Mozeneld. beiToBoe moHsATHE O BepOATHOCTU. CIOXKEHUE BEPOATHOCTEH COBMECTHBIX M
HECOBMECTHBIX coObITHi. [lepectaHoBku, BhIOOpKM U coderanus. [Ipumepsi. Ilonstue
ycioBHOU BepositTHocTH. Dopmyna baiieca. Teopema 0 moiHOM BEpOATHOCTH. [[UCKpeTHAs
ciaydaiHas BenuunHa. Cxembl moBTOpeHHs ucnblTanuil. Popmyna Ilyaccona. 3axoHsbI
pacupeneneHusl JUCKPETHOM Cly4alHOW BeIW4yuHbL. HernpepbpiBHas ciydaliHas BEJIMYMHA.
Oynkumss — pacnpeneneHus.  [lnmotHocTs  pacnpeneneHus.  PaBHOMEpHBIM — 3aKOH
pacopenenenus. HopmanbHblil 3aK0H pacnpeneineHusd. YTo Takoe CTAaTUCTUYECKUE OLICHKH U
4yeM 3aHMMAeTCsl MaTeMaTHdecKasi CTaTUCTUKA? DMIupudeckas (GyHKIUs pacrpeesieHUs..
[IpyHIUIIBI TIOCTPOEHUS] TUCTOTPAMM. SlepHas OlLIEHKa IUIOTHOCTH PACHPEACICHHUS.
Bribopounoe cpennee. Bribopounasi nucrniepcusi. BeibopouHoe cpenHee KBaJIpaTHYECKOE
oTKJIOHeHHe. BwriObop GyHKIIMU pacmpeicieHuss Kak BEPOATHOCTHOM MOJICNH CIydaiHOM
BEJINUMHBL. BepoATHOCTHas MOAenp Kak CMech pacrnpenencHuid. CMmech pacnpeneiaeHun
I"aycca. IIpumepsl. Toueunsle OLIEHKU apaMeTpOB pacupeneiacHus. Meroa MakCUMaabHOIO
npaBnonoaoous. [louarue Bexktopa u Marpuubl. Onepanuu Haj MatpuliaMu. MaTpudHbie
npousBeneHus. Crienpanbubie BUbl MaTpuil. O0paTHas matpuna. [Tonsitue CJIAY. Metoss
pemennst CJIAY (0630pH0). Meton I"aycca. Beibopounbsie kKodh(PUITMEHTHI KOPPEIISIIIH.
Koppensiimonnas marpuua. YpaBHEHUE OpsMOM M 3adaya perpeccur. MHOKECTBEHHas
perpeccusi. OlleHKa KadyecTBa perpeccCuoHHoi Mozenu. I[loHsiTue BEPOATHOCTHOTO
unTepBaia. llpumepsl. PaccrostHume wmexmay oObekTamu. Tumbl KiaacTepoB. MeTombl
KJactepusainuu (0030pHO). Meton 6mmkaiiiiero cocena. Meron k-means. Kiacrepuzanus ¢
IIOMOIIBK0 BEPOATHOCTHBIX MOJEJEH: pPa3lelieHue CMeCH ['ayCcCOBBIX pacupeacieHun
(IMCKpUMHUHAHTHBIA aHanu3). Metonbl knaccudukanuu. Jloructuueckas perpeccus.
Hcnonp3oBanue rpagvieHTa B 3ajadaxX ONTUMM3AIMKA W MAIIUHHOTO 00y4deHus. Meton

IPalueHTHOTO ciycka. CTOXacTUYECKUI TpagueHTHBIN citycK. [Ipumepsr.



AHAJIN3 U BU3YAJIM3ALIUA JAHHBIX HA PYTHON

Kakue ObiBatoT naHHble. [IOHATHS YMCIOBBIX, KaTeropHalbHbIX JaHHBIX. CrocoObl
npenacrabienuss uHbopmanuu. OCHOBHBIE 3a/laud  aHallM3a JaHHBIX: KilacCU(UKALIMS,
perpeccusi, kiactepusanus (nmoropenue). [lonstue pynkunu u aprymenta. 3aBUCUMOCTb U
He3aBucuMocTh. [locTpoenue rpaduka (QyHKIMU MO TAOIUYHBIM 3HaueHUsM. [loHsTHe
TUCTOTPAMMBI KaK croco0a Mpe/iCTaBiICHUsI TaOJIUYHBIX JaHHBIX, TPUMEPHI (IOBTOPEHHUE).
[lonsitue pacnpeneneHuss (IMOBTOPEHHME) U CHOCOOBI  BHU3yaIM3allUUd  Pa3IUYHBIX
pacnpenenenuil. basoBbie Tunbl AaHHbIX B Python: uncieHHble, CTPOKOBBIE, JTOIMUYECKUE
nepemenHble. [{uknbl. @Oynkuuu. CTpykTypsl AaHHbIX B Python: cnucku, MHOXecTBa u
CJIOBapH - IPUMEPHI CO3JaHHs U OCHOBHBIE ornepaiuu ¢ HuMu. [lonstue list comprehension.
[Ipumep peanuzauuu QYHKOUMM OJHOM nepemMeHHol. MMmopT monayned u  QyHKIUH.
OCHOBHBIE KOHCTPYKIIMHU OMOJIMOTEKU numpy Kak OMOIMOTEKN TUISL
BBICOKOIIPOM3BOJNUTEIBHBIX  BbIUMCICHUN. Bekropusanus  BerumcieHuid.  Co3naHue
MacCHUBOB, OJHOMEpPHbIE M  MHOTOMEpPHBIE MAacCUBBl. BpIUMCIIEHHE  OCHOBHBIX
CTaTUCTHYECKUX IIOKa3aTeliel MaTpulbl C MOMOLIBIO NUMPY: MHHUMYM, MAaKCHUMYM,
cpeanee, argmax u Ap. IIpumepsl. OcHOBHBIE KOHCTPYKIMU OubmuoTeku pandas. UreHue
¢aiinoB u 3anuck B ¢aiin. [lonstue pandas.DataFrame u pandas.Series. Boirpy3ka qaHHbIX
no ycnoButo. Co3nanue Tadauil. Arrperanus U CIUsHUE UMEIOIINXCS JaHHbIX. BrinonHenne
CIIOXKHBIX 3alpocoB K jgaracery. buOmmoreka matplotlib w Busyanmusanms maHHBIX.
[TocTpoenue rpaduka GyHKIMU U CO3JaHHUE CBOETO CTWJSA s Tpaduka. JIuHeHbIe U
jJorapuMUYECKHUE IKAIbI, BBIOOp MaciiTaba MpejcTaBiICHUS JaHHBIX. [ ucTorpamMMmbl B
matplotlib. ITpumepsl mocTpoeHUsT HECKOJBKUX HE3aBUCUMBIX TI'paMKOB B OJIHOM OKHE:
meton subplots(). Coxpanenue rpadukoB B Buae u300paxkeHus. [loHATHE KOppeISLHN
(moBTOpenue). JloxxkHble KOppensiuu. Buapl 3aBucMocTell JaHHBIX Apyr oT apyra. [lonstue
KpPOCC-KOpPpEISIUU, aBTOKOppessiiuu U cBEPTKU. [loHsaTHE paHroBbix cnuckoB. Koppensius
[lupcona wu koppemsinusa CroupMmeHa. BbplunciieHHEe TONAPHBIX — KOPPEIUISILUA |
KOPPEISAIMOHHBIX Ta0NMIl cpeacTBamu humpy wu pandas. Heatmap wu rpadwuyecoe
npeicTaBlIeHue Ta0 I TaHHBIX. 3a1a4a 00ydeHus ¢ yaureneM. OOydeHue 1Mo mpereeHTaMm.
OOmbekThI U 1eneBblie nepemennblie. [lonstue Gpynkunun omubok. TpeHupoBoUHas U TECTOBas

BBI60pKa. 33,[[&‘11/1 KJ'IaCCI/I(bI/IKaHI/II/I H PETpECCHUU — CXOACTBA U pa3JIM4YMA. I[aHHble JJIA



00yueHus B BUJIe TaOJIMI] 3HAUEHUH. 3a1aun oOydyeHus 6e3 yuurens u data mining. O630p:
KJIacTepu3allys, KOPPEISAIMOHHBIM aHamu3, TMOHIKEHUE PAa3MEPHOCTH. ANTOPUTMBI
Kinactepusanun  (moBTopeHme). buOnmoreka Scikit-learn w  e€ wucnomb3oBaHue I
KJacTepu3anuy JaHHeIX B Python. M3meHeHune mapamMeTpoB METOJOB KJacTepH3alMU M
IpoBepKa KadecTBa KiacTepuszanuu. MeTpuku KiacTepusalud U ux peanusanus B Python.
Peanuzanus anroputmMoB KNN, SVM u Kmeans B 6ubmuoreke scikit-learn. ITpumepsr u
Buzyanuzanus. [lonsitue nuHelHOM perpeccun (moBTopeHue). I[loHsiTHE BECOBBIX
K02 PUIIMEHTOB U HACTPOIKa MapaMeTpoB Moenu. OTOOp MpU3HAKOB U paboTa C JTaHHBIMU.
CkanupoBaHue W UEHTPUPOBAHUE JIAHHBIX. HeMooOyueHue U mepeoOydenue. [loHsaTue
perynspuzanuu. Perynspuzanus Moienu TuHeHoU perpeccun — noaxoasl Lasso u Ridge u
ux omnuns. Cirydall HEJIMHEMHOM 3aBUCHMOCTH, IOJIMHOMUANbHas perpeccusd. [Ipumepsr n
ynpaxkHenus Ha Python. Jloructudeckas perpeccus Kak MoJie)ib OMHApHOM KiacCH(HUKaInu.
[leneBass mepemeHHass W BUABI (QYHKIHH OMMOOK sl 3amad kiaccudukaruu. IlorsTre
GyHKIUM aKTUBAIMKU U €€ BUJIBL: JIMHEWHAsI, CATMOU/Ia, Turiepooandeckuii Tanrenc, ReLU.
[Mpumepbl u ynpaxkHenus Ha Python. M3zoOpakenue kak wmatpuna. I[lonstue RGB
MU300pKECHUS U TIPUMEPBI IPYTUX IIBETOBBIX MPOCTPaHCTB. [IoHATHE SIPKOCTH M KOHTpACTAa.
OcHOBBI 00pa0OOTKM U300pakeHui: GuiabTparus, OWHAapU3alMs, BBIACICHUE TPaHMUII,
pasmbITHE. 3arpy3ka uzoopaxenui B Python u ucnonszoBanue 6ubauoreku matplotlib s

paboThI ¢ n300paskeHUsIMU. [IpuMepsI U yripaskHeHHsI 110 00padboTKe n3oopakenuit B Python.

IMAPAJJIEJIBHAS OBPABOTKA U YITIPABJIEHUE BOJIBIIUMU TAHHBIMU

O6paboTka nuQppoBoO, CAMBOJILHON, TEKCTOBON U TabJuuHON UH(pOpMaluu. Pesiiimonnbie
u NoSQIl 6a3pl MaHHBIX, UX OTIAWYHS, 00JIACTH MPUMEHEHHsI, TPUMEPHI HMCIIOIb30BaHMUS.
CTpoKOBBIC, IIEJOYMCICHHBIC, IpPOOHBIC, AaTa, Bpems. IloHsATHe TaOMWIBI, KIFOYA.
Hopwmainbeabie popmbl. Kiroun, nepBudnbie u BHeNTHUE Kimtoun. Co3gaHue TaOJIMII, BCTaBKa,
BBIOOpKA, yiajneHue, n3MeHenre faHHbix. Co3qaHue Kiitodei Ha KOJIOHKU. Beibopka qaHHBIX
U3 Ta0nwi, (QUIbTpamus, COPTUPOBKU, TPYNIUPOBKH, CIUSHHUE, MOA3arnpockl. OCHOBHEIC
3aJlayy M dTaIlbl MPOEKTUpOBaHus 0a3 manHbIX. KornenryansHoe, Jlornueckoe, duznyeckoe
MpOeKTHUpOBaHWe. YUTeHWe MaHHbIX, O00paboOTKa W 3amuch B pas3IudyHbie (OPMATEHI.

JIOCTOMHCTBA M HEIOCTATKH paclpeeIeHHON 00paboTKu TaHHbIX. CrIOCOObI pacnpeaeieHus



TaHHBIX:  I[IEHTPAJIM30BAaHHBIM, JCICHTPAIM30BAHHBIN, CMemaHHbIH. KOMMIOHEHTHI
skocucteMbl Apache Spark, Oco6ennoct Apache Spark, RDD wu ocobGeHHocTH
UCIOJIb30BaHus, TpaHchopmanun u aeictBus. 3HakoMcTBO co Spark-shell, Hammcanue
nporpamm B Apache Spark, urenue u 3anuch nannbix. [loustue DataFrame, Micnons3oBanue
DataFrame Bmecro RDD, mpoctsie 3ampockl, ¢unbTpanus u arperauus. [IpoaBuHyThIe

omepaiuu: join, broadcast, udf, udaf.

BBEJEHUE B MAIIMHHOE OBYUYEHHE

Knaccudukanus moaeneilt HCKycCTBEHHOTo uHTesuiekTa no Pacceny u Hopeury. Mmurtanus
KOTHUTUBHBIX (YHKUIMH YEJOBEKa COBPEMEHHBIMU MOJEISIMH MAIIUHHOIO OOy4YEHHS.
Onpenenenus MalIMHHOTO 00y4deHus. OnbIT, 3a/1a4a, KauecTBO perieHus. CrocoObl 3a1aHus
BXOJHBIX JaHHBIX JI1 aJrOpUTMa MalIMHHOTO oOydeHus. OOoOmaronias crocoOHOCTh
Mozaenu. Jlunemma cmemnieHus-pa3dopoca, MOHATHE HEZOOOy4YeHUsT M IepeoOydeHHS.
OOyuenne ¢ yuuTenem (kapra MeToJ0B). Pasmerka pgaHHbIX. OYHKIUMU MOTEPb.
TpenupoBouHasi, TecToBas (KOHTPOJIbHAS), BaJMJAlMOHHAs (TIPOBEpOYHAs) BBHIOOpKA.
Kpocc-Banmpnanus. Metrpuku kadectBa Ounapuoi kinaccudukamuu. ROC-AUC u Precision-
Recall kpuBbie. MeTpuku kayecTBa Il HeCOATaHCHPOBAHHBIX BbIOOpPOK. OOyueHue 0e3
yuntenss. MeTpuku KadecTBa Ui OLIEHKH Pe3yJbTaTOB KilacTepu3anyu. MoIyJsIpHOCTS.
Koaddumument cumysta. Semi- supervised oOydenme. OOydeHHE C TOIKPEIICHHEM.
Mertpuku paccrosiHust (MaHX3TTEHCKas1, EBKINI0BO PACCTOSIHUE, KOCUHYCHOE PACCTOSIHUE).
Meton Oommwxkaiimmx coceneid. [logbop yucna coceneit. MeToa ONOPHBIX BEKTOPOB IS
ciy4yass JHMHEHMHO pazaenumoil BblOOpku. Pemaromme mpaBuna. KoHcTpyupoBanue
pemaronx TpaBwi. Pematomue nepeBbs. Merpuku uHbopmatuBHOCTH. [loapeska
pemaronumx aepesbeB. barrunr. Ciy4vaiinsiii iec. Byctunr. Anroputm AdaBoost. O6y4enune
cMecu rayccuaHoB. EM-anroputm. ANTOpUTMBI  TEMATHYECKOTO  MOJEIUPOBAHUA.
BeposTHOCTHBIN NaTeHTHO-ceMaHTHUYeckui aHanus. Anroput™M K cpegnux. [Ipumenenue
EM-anroputma st anroputma K cpennux.  Hepapxuyeckas — KiacTepu3alus.
Wnutepniperauus aenaporpamMm. Knactepusamms Ha rtpadax. MeToabl AETEKTUPOBAHUS
aHoMayiuii. MHOTOMEpHOE KanupoBaHue. MeTo riaBHbIX KOMIIOHEHT. MeToibl 00yueHus

NPECTaBICHUN AJI TEKCTOBBIX JaHHBIX. MeToabl 00yueHus peacTaBIeHU 1isl rpadOBbIX



naHHbIX. AreHT U cpena. Cucrema noakpemieHus. Crnocoobl 00y4eHHs ¢ MOIKPEIIICHUEM.
3amaua o MHOTOpYKOM Oanaute. Q-o0yuenue. Tumonorus HepOHHBIX ceTel. OTHOCTIOWHbBIE
monenn HelpoHHbix cered. [IpaBmino Xeb66a. Kapter Koxonena. Anroputm oOpaTHOro
pacnpoctpaHeHusi omuOku. CrocoOsl 0OpbOBI ¢ MepeodydeHUueM AJisi HEUPOHHBIX CETEH.
[IpyHIMT TOCTPOECHUS MEPAPXUUECKUX IPU3HAKOB. APXUTEKTypa CBEPTOUYHOM HEMPOHHOU
cetu. Ciion cBepTKH U cyoauckperusanuu. Peanuzamus onepanuit mynuara. CoBpeMeHHbIE
apXUTEKTYpbl cBepTOUHBIX HeMpocereit: ImageNet, VGG16. Apxurektypa cetu RNN.
Apxurektypa cetn LSTM. Apxurektypa cetn GRU. Ilpumepsl ucnons30BaHus
PEKYPPEHTHBIX ceTell B 00JIaCTW MAIIMHHOTO MEPEBO/AAa M MPOTHO3UPOBAHMSI BPEMEHHBIX
panoB. OrpanuyeHHas MammHa bonbiiMana. ABTosHkoAepbl. CeTu TIyOOKOro JTOBEpHS.
['eHepaTHBHO-COCTA3ATENbHAS CETh.

[IpakTukym:

Hmumayuonnoe mooenuposanue

Aneopummul u npoepammol

Obpabomka cmamucmudeckux OaHHbIX

Texnonozusi KomMnvrOmepHoU 00paboOmMKU mexkcma

I'paghuxa u eusyanuzayus

Obpabomka 38yKa

Sawuma OAHHBIX 8 cemsixy»



3. IloypouHoe mJIaHUpPOBaHUE

Ne ni/mm \ Tembl \ KoJsmuyecTBo yacos
|. MaTemaTHueckne OCHOBbI TEXHOJIOTMI HCKYCCTBEHHOTO MHTEIJIEKTA
1. BBoanoe 3ansATHe. UTO Takoe MaTeMaTU4ecKas 1
MOJEIIb?
2. Hcuncnenne BEpOATHOCTEN U DIIEMEHTEI 1
KOMOMHATOPUKHU
3. ITonsaTHe cay4ailHOM BEIMYUHBL. Y CJIOBHAS M IIOJHAS 1
BEPOSITHOCTD
4. OOpaboTka pe3ynbraToB HabmoaeHui. [lonsaTue 1
CTaTUCTUYECKOUN OLIEHKN
5. YucItoBbIe OLIEHKH BEIOOPOYHBIX 1
XapaKTEPUCTHUK
6. BepoATHOCTHBIE MOJIENN CIIyYalHOW BEJIMYMHBI 1
7. Ouenka napaMeTpoB pacipeAeeHUs CIy4aitHON 1
BEJIMYUHBI
8. ba3oBbie MOHATHSA U3 TMHEHHOM anreOpsl 1
DIeMEHTbl MHOTOMEPHOT'O CTATUCTUYECKOTO 1
9. aHanu3a U MoJlenupoBanus. ba3zoBbie 371eMEHTHI
KOPPEISLMOHHOTO aHAJIN3a U PErPECCUOHHOTO
aHanu3a
[TonsiTue knaccupukanuu u kaactepuzanuu. Kak 1
10. | cessansl otu nBe 3anaun? Yem KJIaccUpUKaIus
OTJINYAETCSI OT PETPECCUU?
11. | IlonsTue rpagueHTa 1
Il. Ananu3 u Bu3yanu3anus JaHHbIX Ha Python
12. Ananus nanubix. [ Tpumepsl 1 3a1auun 1
13. OnHOMEpHBIN aHAIU3 JaHHBIX 1
14. | I'padux ¢pynkuuu. ['ucrorpammel. Pactipenenenus 1
15. | Beenenue B Python. bazoBsie oneparuu 1
16. | bubmmorexa numpy. IIpumepsr 1
17. | bubmmoreka pandas. [Tpumepsr 1
18. | bubmuoreka matplotlib. ITpumepsr 1
19. | [lonsatue koppensauu. [Ipumepsl Ha pandas u numpy 2
20. | OOyuenue c yuurenem. [Ipumepsr 2




21. | O6yuenue 0e3 yuurens. [Ipumepnl 2

22. | Knacrepusanus nanusix Ha Python 2

23. | JluneitHas perpeccust Ha Python 2

24. | Jloructudeckas perpeccust Ha Python 2

25. | Pabota ¢ uzoopakenusmu B Python 2

I11. [TapannensHas 06padoTka U yrpaBJieHHE OOJBITUMU TAHHBIMU

26. [Tonsarue 06paboTKu gaHHBIX. Buasl 06padboTku 1
NaHHBIX. Bubl 6a3 qaHHBIX

27. Turnbl JTaHHBIX, TAOIUIBI K OTHOIIIEHUS MEXTY 1
HUMU. PensiimonHas Mo1esb JTaHHBIX

28. | Beegenue B SQL. IIpumepsr B PostgreSQL 1

29. | IIpoextupoBanue 6a3 naHHbIX. Llenan npoekTrupoBaHusl. 1
Hopmanuzanus nannsix. [IpoektupoBanue 6a3bl
naHHBIX B PostgreSQL

30. | O6paboTka naHHBIX B TamsTh. [IpoaBuHyTHIM pandas 1

31. | OcHOBHBIE TOHATHS PaCIPEEICHHON 00pabOTKH 1
JTAHHBIX

32. | 3uakomctBO ¢ Apache Spark (PySpark) 1

33. | [TapamrensHas u pacnpeaencHaas 00padoTka OOIbITHX 1
JMaHHBIX cpeacTBaMu PySpark

34. | [IpoexTupoBaHue XpaHUIIMINA U TIpoliecca 00paboTKH 1
JTAHHBIX

Mertoanuyeckoe oOecIieUeHIE:

lia - N, ' HckyccTtBeHub nHTEIEKT. 10-11 Ki1accel
ABTop(b1): Kamunun M. A. / Cameiikuna H. H. / Canaxosa ALA.

MpoekT Kk rnaBe 3 «MMUTALIMOHHOE MOAENNPOBAHNE

ADXMB C NpOoeKTaMu

[MpoekT K rnaee 4 «[porpaMmMmpoBaHuE»

MpoekT Kk rnaee 5 «0O6paboTka CTaTUCTUYECKUX AAHHbIX>»

MpoeKT K rnaee 6 «TexHoN0rns KoMnbTEPHON 06paboTKM TEKCTa»

MpoekT 1 Kk rnaee 1 «['padmka 1 BU3yanm3aumsa»

[MpoekT 2 Kk rnaee 1 «paduka 1 BU3yanm3aums»

MpoekT K rnaese 2 «ObpaboTka 3ByKa»

MpoekT K rnaee 5 «3awmTa AaHHbIX B CETSAX
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