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L. Ilepevenn 3/1eMEHTOB COlePARAHHSI, IPOBEPSIEMbIX HA BCTYHNHTEJLHOM
HCOBITAHHH 10 HAY4YHOI cneunaabHocTH 1.2.1. «MeKkyceTBeHHbII HHTELIEKT H
MALIHHHOE 00y4YeHHe»

1. MaremaTuyeckHe 0CHOBbI HH(POPMATHKH H HCKYCCTBEHHOTO HHTE/LIEKTA

OCHOBBI TEOPUH MHOKECTB M OMHAPHBIX OTHOLIEHHH. MHOKeCTBa KOHEUHEBIE H
Oeckoneunble. Omepaunn Haj MHoKecTBamH. JlekapToBo TipousBeneHue. CBoHCTBa
OMHapHbIX OTHOLICHHH. OTHOIIEHHS SKBHBAIEHTHOCTH. YacTHYHO YNOpAAOYEHHBIE
OMHapHbIe OTHOLIEHHA. DKCTpeMallbHble XaPAKTEPUCTHKH YIOPAIOYEHHBIX MHOKECTB.
Maremarnyeckas noruka. OCHOBHBI® 3aKOHBI MATeMAaTH4ECKO JIOTHKH.

bynepa anredpa. Jloruka BeICKasblBaHWH. ByneBBl (YHKIHH, KaHOHWUYECKHe
¢dopmel 3amanns Oyiessix Qyukiuil. [Toustie nonHoi cucremsl. Kpurepuii mojHOTsI
[Tocra. Munumuzanus Oyneselx QyHKUMH B KiaccaXx HOPMATBHEIX (GopM. Mcuncnenue
NpefMKaToB [epBoro Imnopsaka. [loHATHe WHTepnpeTauud. BBIMOIHHMOCTE M
3HAYMMOCTb (DOPMYJIBI TIEPBOTO MOPSIKA.

Otnomenna U Qynxund. OTHOLIEHHE SKBUBAICHTHOCTH W pasbuenus. Dakrtop
muokecTBa. OTHOIIEHHA YacTUYHOroO mnopsaxa. OCHOBB KOMOHHATOPHOIO aHANM3A.
Meron npousBopsAlmX (QYHKUMI, METON BKIFOYEHHH M HCKMOueHHH. [lpumeps
IMpUMeHeHHUS.

Ocnosbl Teopuu rpado: onpenenexHue rpada, LenH, LHKIBL, MyTH, KOHTYPEL
Matpuua cmexxHocTH rpada. MaTpuua unuuaenuuit gyr u pebep rpados. CrocoGel
npencTasieHus rpados. [lepesbs. CBsA3Hble M CHIIBHO CBsI3HBIEe rpadbl. [Tyt Diinepa u
HHKJIBL. AJIFOPHTM ITOCTPOEHHMSA LHKJI0B Diiepa. ['aMUIILTOHOBBI IIYTH U LIHKIIBL.

OcHoBbl nuHe#HOH anre6pel. IlonsTHe BekTOpa W MarpHisl. JluHelHoe
npeobpaszopanus. Onepanyu ClOXeHHs BEKTOPOB, YMHOMKEHHMS BEKTOpa Ha CKalsip.
YMHOXEHHE MAaTPHLBl Ha BEKTOp. YMHOxeHHe MaTpuil. CKamspHOe MpOH3BeIeHHE
BekTopoB. Hopma Bekropa. Omnpenenurens u panr wMaTpuubl. OpTOroHalbHEIE,
JIMaroHallbHble, BEPXHETPEYro/IbHble, HWKHETPEYroJlbHbIE MaTpHlbl. PaznoixkeHus
MAaTpHL: CKaJIAPHOE, CIEKTPalbHOe, pas3iokeHHe XO0IeKoro H Ipyrue.

2. Teopus BeposiTHOCTEll H MAaTeMATHYECKAs CTATHCTHKA

Ilpeamer u  3amayd  TeopHH  BepositHocTeH.  JleTepMMHHpOBaHHBIE U
CTaTHCTHYECKHE 3aKOHOMEPHOCTH B 3KOHOMHUKE U YIIPABIEHHH.

Crayuafinble coOpITHS, UX BHIBL. Onepalvy HaJ COOBITHSIMH KakK ONEpaLlHH Hal
MHOXecTBaMH.  Kiaccuueckas — (opMysia  BeposTHOCTH. [ eoMerpuyeckuii M
CTaTHCTHYECKHMH  MOAXOABI K  ONpedeleHHI0  BepOATHOCTH.,  BeposTHocTHOE
NPOCTPAaHCTBO. AKCHOMaTH4eCcKoe MOCTpoeHHe Teopuu BeposTHocTed. Teopema
CIIOKEHHS BepOsITHOCTEH.

OO6o01ieHHas TeopeMa CIOXKEHHUS BEpOATHOCTeH. YCIOBHEIE BEpOATHOCTH.
HeszaBHcHUMOCTE COOBITHIA.

Qopmyna nonHod BeposaTHOcTH. Popmyna balieca. [lpocteiilune npumepsl
[IPHUMEHEHH TEOPUU BEPOSTHOCTEH B 9KOHOMHUKE W YIIPaBJIEHHH.

[TocnenoBaTenpHOCTL He3aBHCHMBIX HenblTaHUH. DopMmyna bepHysnu.

CrnyuaiiHas BenuuuHa M ee ¢yHKUMs pacnpefeineHus. CpoiicTBa (yHKLHH
pacnipenenenus. JluckperHast cioydvaiiHas BenudMHa. Psn pacrperneneHHs AHCKpETHOH
ClIy4aiHOH BelnH4HHbEL. DyHKLUHA pacnpeeNeHnsa JUCKPETHOH Clly4alHOH BEJIUYHHEL.



YycIoBble XapaKTEPUCTHKH JHCKPETHOH Cly4aiHON BETMYHHBL MaTeMaTHYecKoe
OXUaHKe, IUCTIEPCHs, CpelHee KBaJpaTHIHOEe OTKIOHEHHE.

CpoiicTBa (YHKIMH TJOTHOCTH pacmipelienienus. YHCIOBBIE XapaKTepHCTHKH
HeTpepbIBHOM CiyuaiiHol BeIMYMHBI: MATEMaTHYECKOe OXKHIaHHE, TUCTIePCHS, CpeLHEe
KBAJpaTHYHOE OTKIOHEHHe. PaBHOMepHSbIH, HOPMANLHBIA H MoKa3aTeNbHbIH 3aKOHEI
pacTipeie/ieHHs ¥ chephl HX NPUIIOKEHHS B IKOHOMHMKE 1 ECTECTBEHHBIX HAYKaX.

CrasmapTHas ~ ciydyaiiHas — BelMYWHA, €€  YHCIOBbIE  XapaKIePHCTHKHU.
CTaHaapTHBIA HOPMaJIbHBIH 3aKOH pacmpeeIeHus.

Kosapnaims 1 Ko3(Q(HIHEHT KOPPENALMUE KaK Mepbl GIM30CTH CBA3H MEKIY
KOMITOHEHTaMH CIIy4aifHOTO BeKTOpa K JIMHEHHOH dyukiuonansHoil. KoBaprallioHHas
matpuna.  KoppemsiiuonHas — maTpuua.  MaTpuua  B3aHMHBIX KOBapHaluii.
MHOrOMEpHBI HOPMAJIBHBIA 3aKOH pacripe/ieeHus. MHOTOMEpHbIH paBHOMEPHBIH
3aKOH pacIpesieNIeHus.

UnTepBanbHas OLEHKA IapamMeTpa TeHepalbHOH —COBOKYIHOCTH. Tounsle
HHTEPBATLHEIE OLIEHKH BEPOATHOCTH i MATEMATHYECKOTO OKHIAHHA.

3. OcHOBBI HCKYCCTBEHHOTO HHTELIEKTA H MPeACTaBIeH s HHpOPMAUHH

OcHOBHEIE MOHSTHS HCKYCCTBEHHOIO HHTENUICKTa; WH(OPMALMOHHBIE CHCTEMB,
HMHTHpYIOIIME TBopYecKne npoueccsl. COOTHOLIEHHE roHATHI MHOpPMAIHs, 3HAHHUS
JTaHHEIE.

HuTenteKTyalbHple  MHOOPMAlMOHHEIE —CHCTEMbl:  TOHATHE, ocoGeHHOCTH
knaccndukaims, CUcTeMbl HHTe/IEKTyalbHOro uHTepdeiica i HHGOPMAIIHOHHBIX
CHCTEM.

MHremiekTyanpHsle  HHQOPMAIMOHHO-IIOHCKOBEIE  CHCTEMBIL. DKCIIepTHBIE
cuctembl. CaMooBydaroimuecs cueTeMsl. Mo 3HaHUH; JTOrHKO-THHIBUCTHHEECKHE 1
(yHKIMOHANBHEIE MOJENH, CEMAHTHYECKHE CETH, (peiiMOBBIE MOJENH, MOJEIb
MPHKIIAIHBIX TPOLEIYP, Peai3yIOLINX IPaBHIa 00paboTKH JaHHBIX.

MeTo/bl IpeiCTaBIeHHs 3HAHMA B Gasax NaHHBIX HHPOPMALMOHHBIX CHCTEM.
PelsLuOHHas MOJens AaHHbIX. OCHOBb PE/IMOHHBIX a3 naHHbIX. OCHOBBI s3bIKa
SQL. Hepensuuonssie 6asbl naHupix. OnepaTHBHAd aHATHTHUCCKAA obpaboTka
uadopmauun  (Online  Analytical Processing-OLAP): moHATHe, NPUHLMIB 1
(yHKIIHOHAIIBHBIE BO3MOKHOCTH. XapakTepUCTHKA, CTPYKTYPa M IpHHIHIIEL paboTbl
OLAP-cucTeMbl.

OcHOBHBIE MOHATHS MAlIMHHOTo 00y4yeHHs. CBA3b ¢ APYTHMH QHCLHIUIHHAMH.
KOHTeKCT MalHHHOro 00y4YeHuUs KaK AUCLMIUIMHEL - aHANH3 JaHHBIX HCKYCCTBEHHBIH
unTennext. Cepsl NPUMeHeHHs MamuuHOro ofydeHus. Thmbl 3aad MAUIMHHOTO
oGyuenus - 00yuenue ¢ yuutesnem u Ge3 yuntens. CTPYKTYpa AAHHBIX A7 MALLIMHHOIO
obyuenusi. VIHCTpyMeHTaJlbHbIE CPEICTBA MALIMHHOIO oGyuenus. [ToHaTHe Mozenu
MallHHHOTO 00yUeHHsI.

MeTprku 30GEKTHBHOCTH MAIIMHHOrO O0yYeHHs - CpaBHEHHE C (OYHKLHAMH
omuGxu. THUnuuHble MeTPHKH 3QQEKTUBHOCTH ANl MOJE/IEH PerpeccrH - MAE, MSE,
RMSE, MSLE, MAPE u gpyrue. MeTpHku 3(deKTHBHOCTH JUIA  MOjieleld
KiaccuuKalmH - accuracy, precision, recall, F1, ROC, PR u apyrue. HemooGyuenue 0
nepeobyyenue. [Ipo6ema bias-variance. OLeHKa CIOKHOCTH moeneii. Obobmaronasn
CI10cOBHOCTE MOJeIeH, TecToBbIl HaGop, KpuBble 00y4eHus. Metoasl GopbOBI ¢ HEO-
u mepeobydenneM. Perynspusaums. 3anaua Bpi0Opa MOJENH - KpOCC-BalHIAlHA,



rUIeprapaMeTpsl MoJieNeH, TIONCK 10 CeTKe, BalIHAalHOHHEIH Habop.

Cbop nanHplx a1 Mofenedl ofydeHMs ¢ yuuTesqem - pelsiLHOHHAs Qopma
JAHHBIX, I[OHATHE 4YHCTBIX JaHHBIX, OLEHKAa HCTOYHMKOB H OOBEMOB JIaHHEIX.
OnucareneHeli  (npeiBapuTensHBIR)  aHanus  gaHHelx  (EDA) - anamms
Ppelnpe3eHTaTHBHOCTH, LIKaJIbl " THIIBI, BU3YyaIH3aLMS, npobnema
HecOalaHCHPOBAaHHOCTH, OOHapYXeHHe KOppensaluii, aHoManui B naHHeX. O9HCTKA H
npeo0pa3oBaHie JAHHLIX - YaJleHue JIMIIHHX IPU3HAKOB, YAaleHHe HelloKa3aTelbHbIX
00BEKTOB, 3aMOTHEHHE OTCYTCTBYIOLIMX 3HaYeHHIl, CO3/[aHHe CYPPOraTHBIX IPU3HAKOB,
BOCIIPOH3BOIHMOCTE NIPe00Pa3OBaHUs TaHHBIX.

MeTosbl, aNropuTMbI, MOAENH M TEeXHOJOTHH HCKYCCTBEHHOIO HHTEJIEKTA.
3amaun ODyYeHHs ¢ yuMTeIeM W alrOpHTMbI HX pelueHHs. 3amaud oOydyeHns Oe3s
YUHTEJS H arOPUTMbl HX pelnenus. [TonaTHe HekyccTBeHHOH HelipoHHO# cetu. Tumbl
HeHpoHHbIX ceteil. [loHATHE cTOXacTHYECKOTO TpajHeHTa AJs O00yueHHs HEHPOHHON
ceTH. MHorocioiinplii nepuentpoH. CpeprouHble HeiipoHHBle cet. Cpencrsa
peanu3allH B BEICOKOYPOBHEBBIX SI3bIKaX IPOrPAMMHPOBAHHS,

II. TpeGoBanus K YPOBHIO NOArOTOBKH NOCTYHAKIIEr0
Hocmynarowuii dondicer sHamos/MOHUMAMb.
- TeOpeTHUeCKHEe OCHOBB! MHPOPMATUKH U IIpeCTaBIeHUs HH()OPMALHH;
- METO[bI, aTTOPHTMEL, MOJIETTH ¥ TEXHOJOIMH HCKYCCTBEHHOIO MHTEIIEKTa;
- aITOPUTMBI PelIeHHs 3a1a4d MallHHHOr0 00y4eHH s;
- 0COOCHHOCTH MPUMEHEHHS CHCTeM MCKYCCTBEHHOTO HHTEJIEKTA;
- METOZLI THHEHHOH anredpsl;
- OCHOBBl MAaTeMaTHUECKOH CTATHCTHKH.

[ocmynaiowuil dondicer ymems.:
- CTPOMTL MATEMAaTHYECKYIO MOJeb HCCIEYeMOH CHCTEMEL;
- hopMyIHpoBaTh MPOOIEMATHKY TTPOBOIMMBIX HCCIIEJOBAHUIA;
- IPUMEHSATh COBPEMEHHbIE TEXHOJIOTHH UCKYCCTBEHHOTO HHTENIEKTa,;
-00y4yaTh MOJEIH HMCKYCCTBEHHOIO MHTE/UIEKTa M MAIIHMHHOIO O0y4eHHs H
BCTPaHBaTh UX B CHCTEMBI HCKYCCTBEHHOIO HHTEIUIEKTa;

I11. lIpuMepHBIH BapHAaHT 3a1aHHs
Ioctynarommit  nmomydaer 3 (Tpu) BoOmpoca, Ha KOTOPbIE OH JIOJKEH
MaKCHMaJbHO PACIIHPEHHO IHCbMEHHO OTBETHTL. Bompockl BEIOHpAIOTCS H3 KakIOTro
Gnoka.

Bonpoc Ne . OcHOBBI TEOPHH MHOXECTB U OHHAPHBIX OTHOLLEHHH.

Bonpoc Ne 2. UucnoBble XapakTepUCTHKH HENpepbIBHOH Cly4yalHOH BeldYHHBIL:
MareéMaTH4eCKOe OXKHJaHHue, NHCIIEPCHA, CPEIHEE KBaAPaTUYHOE OTKIOHEHHE.

Bonpoc Ne 3. Meroasl, anropuTMbl, MOAENIH M TEXHOJIOTHH HCKYCCTBEHHOTO
UHTeJIeKTa. 3aJaul o0yueHHA ¢ YUHTeNIeM H allTOPHTMBI HX PELIeHHS.



IV. KpaTepuu ouennsanus paéoT nocTynaoiux:

- MOJIHOTA PACKPHITHA BOIPOCOB SK3aMeHaLMOHHOro OUeTa;

- JIOTHYHOCTE M I0CTIEI0BATEIEHOCTD H3I0KEHUS. MaTepUala;

- ApryYMEHTHPOBAHHOCTL OTBETa;

- Cnoco0HOCTh aHAlIM3MPOBATh U CPABHUBATH PA3/IMYHEIE ITOAXOMBI K PEHICHHIO
[10CTaBJIE€HHOM MpodieMBl;

- TOTOBHOCTh OTBEYaTh HA JIONOJHUTEIBHEIE BONPOCH [0  CYLIECTBY
3K3aMeHallHOHHOTO OHJIeTa.

PEZByﬂbTHTbl BCTYIHUTCJIBHOTO 3K3aMEHa OLCHHBAIOTCA KaK «OTJIHYHO»,
«XOpOoHIO», «yNOBJICTBOPHUTE/ILHO», «HEYIOBICTBOPHTE/IBHOY H 0OBABIAIOTCA B JCHb
JK3aMeHa.

Ouenka KpuTtepuu oueHuBanus
Otnuano Jlanel HcuepnbiBaolMe H  OOOCHOBAaHHBIE OTBETHl Ha
BOIIPOCHI, OCTABJIEHHbIE K3aMEeHALHOHHOW KOMHCCHEH
Xopolio JlaHBl TONHBIE, JOCTATOYHO TUIyOOKHE H OOOCHOBAHHEIE
OTBETbl Ha BOINPOCHI, I[OCTABJICHHBIE JK3aMEHAMOHHOM
KOMHCCHERH
VY 10BN TBOPUTEIEHO JaHbel B OCHOBHOM TIPaBHJIBHBIE OTBETHI Ha BOIPOCHI,

[TOCTABIEHHBIE YK3aMEHALIHOHHOH KOMHCCHEIH;
OTBEThl HAa BOMPOCHI JalOTCS B OCHOBHOM IOJIHO IpU ciaboi
JIOTHYeCKOH 0)OPMIICHHOCTH BBICKA3bIBAHMS

Heynosnersopuressio | He BEIIOIHEHE] YCIOBHS, TO3BOJISIONUINE BLICTABHTE OLEHKY
«yJIOBIETBOPHTEIILHOY;

MPETEeH/IHT IeMOHCTPHPYET HelMOHUMaHHe BOIpOCa;

y [IpeTeHeHTa HeT OTBeTa Ha BOMpOc.
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