
Orsrts
flpeAceAaren.s Ar4cceprarlqoHHoro coBera Ha AlrccepraIIuIo I-{u,[yuQau

ua relry <tr'lunecrr4rII4oHHafl npIrB.rIeKarenlHocrr, x 3KororuqecKaq 6esonacllocrs e Kl4rae

u IOro-Bocroqgofi Asll4: 3MIIItpuqecKrIe MoAenIa u aHarlz3 AaHHLIX>>, npeAcraBneHHylo

Ha coucKaHr4e yrrenofi crenesra xaHAr4Aara rexHr4rrecxlrx lrayK no uayvnofi cnequaJlrHocrl4

1.2.2. Marettaruqecttoe MoAenupoBaHlae, qIlcJreHHbIe MeroAbI Ir KoMlJreKcL,I flporpaMM

Axrya:Ir,uocrr reM6I rrccJleAoBanr.rn. ,[uccepraql4, nocBsrqeHa vccJIeAoBaHIaIo K.]roqeBLIx

cfaxropon, onpeger.rrrcrqlrx aKoHoMurrecKoe pa3Burl4e u 3KororvqecKylo ycroliql4Bocrr s Kurae
u lOro-Bocro'rHoit Azuu- K nepsoi;i r-pyfine orHocsrcs floKa3arell , orpaxarcuue 3KoHoMIl-
qecrylo npI4BneKareJrbHocrb perIroua, rarr{e KaK o6teu vnnecruqrzti, ypoeenr 6e:pa6oruqu,
cpeguegyureuofi goxog, o6opor po:]Hu.nroft roproBjllr, 3aAoilxeHHocrL no KpeAr{raM IopuAflqe-

crr4x nrrq, pacxoAbr Ha HayrrHo-r4ccreAoBareJILcKLIe pa6oru z gpyrue. Bropa-rr rpynna BK.llrcqaer

n ce6r napauerpLr, xapaRTeprr3yro[]r4e KaqecrBo Bo3Ayxa, BKJIIoqa.s KoHIIeHTpaqurc AI4oKcI4,qa

ccpbr, AhoKcr4Aa a3o l'a, 'l BepAbrx qacruq PM2.5 u PMl0, a raxxe o6rqee cocrogHze aruoc$e-
pbl, Taroe KaK TeMneparypa, orHocurellbHas BrraxHocrl I.{ KoJII{qecrBo ocaAKoB. Onpegeleuue

KJIIoqeBEIx noxagate-nefi, oKa3blBaro[Il4x nau6oree 3Haqr.rrerbHoe BJI4AH:a: Ea 3KoHoMI4qecKoe

pa3Br4Tr4e 14 3KoJroruqeckyro ycrofiuueocrl perI4oHa, npeACTaBrrler co6oft naNuyro i a-r.Tyar],-

Hyro 3aAaqy.

Hayunax uonusua. Hectrorpr ua ro, qro B Alrccepraql{Il B ocHoBHoM IrclroJrr,3ylorcq craHAapr-

HbIe MeroAEI aHaJIIr3a noKa3arenefi, xapaKTept 3yrorrl[x gKoHoMurrecKylo flpl{BreKare]IlHocr}'

a SKonorl4rlecKyto ycrofivunocrr, perl4oHa, a raKxe roroBLle pemeHrrt, HayqHarl qeHHocrb pa-

6orsr, ua naorl n:uqA, 3arrloqaercfl B co3AaHI4I4 3roHoMerplar{ecKux rraoAerefi r,lq xoHKperHoro

reorpaQuuecxoro peruoHa, roropufi l4Meer 3HaqurerrHoe B.rrLl.rHl,le Ha MI,IpoByIo 3KoHoMI'{Ky

u rno6a,rrnyn gKo.rroruqecKylo clrryauurc. B pa6ore raxxe flpeAJraralorc, MeroAbI a.o.afir3a

:rux rrogeleft, ux coAepxaTellbHaq IaHTep[peTaIII4t u BbIAerIeHI4e KTIOqeBLIX XapaKTepucTnK.

Kpornle roro, n pa6ore I4cIIoJIL3yIorcfl HoBrIe MeroAr,r o6:,.{cHgeN,Ioro }IcKyccrBeHrloro rrHTelr-

reKra Alq orIeHK t4t1uBrtgyanbloro BKJIaAa pa3rutvnrtx Qarropos. 3ro oco6eHuo BaxHo Ar.s

rroHr4MaHr4s KnIorIeBLIx Qaxropoe, Koroprle oKa3r,IBalor 3HarILITerLHoe nogAeficrefle Ha 3KoHo-

MI4qecKoe pa3Bltrae 14 3Konorlrqecxyto ycrofivtzsocrs. B ga,rrHeiimeM 3To Moxer crars octtosofi

p:IA rtpLlr:tnrt4tl ynpaBneHqecKnx peureuafi .

Crenenr AocroBeplrocrlr. Ooroel$le pe3ynbrarLl ,4I'IccepraIII4Ir ony6luroaaHu n npo-

$urrnrtx HaytIH6Ix xypH&'Iax Geography, Environment, Sustainability z <<Bec11*n Caurr-
flerep6yprcroro yH Bepcl4rera. flpuxna4nar MareMarl4ra. I4nQopnaruxa. Ilpoqeccrt ynpar-

reHuq>>.

Teoperlrvecxa;r u [paxTlrrrecxa.fl 3lraqr.rMocrB pa6orLr. ,{uccepraqz-r pacmupqer floHI4Ma-

Hr4e KlrrorreBbrx $arropor, BJru.sItlqtrx Ha 3KoHoMurrecKoe pa3BI,ITIre I4 3KoJloruqecKylo ycroli-
qr4BocrL e Kurae z lOro-BocroqHoii A:r1u. flpaxrrvecra-a IIeHHocrt, pa6oru :axruovaerc-a

B aHaJIlI3e peamHbrx 3KoHoMrirrecKl4x r4 3KoJror[qecKl.Ix noragate-nefi L4 B],IqBreHI4I4 gara6olee

3Harrr.tMlrx ug ulrx. Eolee rosrltfi asalll: Ha perI4oHaJIbHoM ypoBHe flo3Bol.{eT onpeAenrlrL

cnequQruecxue oco6ennocru l't xapaKrepl.IcruKrl, xapal(repHr,Ie Anq Kax,qoro peruoHa'

Cogepxaur.re pa6oru. ,[uccepraqu fl cocro]rr 143 BBeAeHI'ifi, Ilrlru r,'IaB, 3aKrIoqeHI'LI ,I cflI,IcKa

qlrrupyenaoii nnreparypbl.
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B nepnoft fraBe npoBoAlaTcs a*arv3 r4HBecrLlquoHHofi npuuerare;nHocrz Klttaq v crpar
ACEAH-5 c ucrroJrL3oBaHr4eM MHoxecrBeHHoft runefiuofi perpecczl4, npoBoA, flouaroBBlfi
or6op npu:nar<on c Sorycou ua t- u F -crarucruxu.

Bo nropoft rraBe aHzurrl3 rluBecrr4ut4 oHHofi npunrexarem,nocrr.r Kuta-s BLlnomrserc, 6oJlee

rouxlztr o6pa:out, t4ccneAy.fi or,qenBHLle gMnvplFlecxlle cBg3r.r BHyrpI{ cxoxl4x Iro floKa3arell.aM

lponnuqllii.

B rperrefi rnaBe paccMarpr4Barorcfl 3KoHoMerpl,fl.Iecxlre Mo,qefi4 nnr au'aJv,sa [HAeKca Karle-

crBa Bo3,qyxa, TaKxe rrpr4MeHsfl MeroA l,tsoxectsesuoil mlsefisoft perpeccuu Il ocyulecrBnflfl

noruaroeufi or6op xmovenrrx flprrHaKoB.

B veraeprofi'uaBe lpeAnaraercff oqeHz Barb Kar]ecrBo Bo3Ayxa c noMolqblo MeroIoB MaIrrI{HHo-

ro o6yvenuR, rarnx xax ANN, RNN, LSTM, GRU, Bi-RNN, Bi-LSTM z Bi-GRU, c nocneAylo-

ull.rv o6cyxAetrzeM KaqccrBa x aIIIIpoxcIzMalrr.rr4 ,l cpaBHeHr4eM c MoAenrIMI4 tltnoxectseHHofi
,urseiisofi perpecclrr4.

B rsroii mase c onr,3yrorc;r ascalr6legne uerogu o6yverur gm oueHKr.I Kar{ecrBa Bo3ryxa,
rarue KaK XGBoost, LightGBM 14 CatBoost. Taxxe paccuarpuBalorcr noAxoABI r o6bgc-
H.seMoMy r.rcKyccrBeHHoMy r4Hre-[JreKry, KoTop6re [o3Bo.[rroT uHrepl]peTl4poBarb pe3yn6Tar],r.

B vacrnocru, np[Meuflercrr MeroAororus SHAP, xoropar lroMoraer [oHqrL, HacKorbKo cIrJIt'Ho

raxgnfi npusuar BJrr.rser Ha o6qufi nporuos.

Ornaeuy pxg gaue.raulrfi H KoMMeHTapr{eB.

1. Ocsonsoe 3aMerraHr4e Kacaercrr o6rqeft ueroAolorr4r4 r4ccreAoBaHzr. Hecuorp.a ua epe-

*teHHofi xapaxrep aHanr.I3l{pyeM6lx noxa:are.neft, ux aHarv3 npoBoA}'ITc, orAellr,Ho AJrs

Kaxloro ro4a, 6er yqera coBoKynHoii guuauuxtt a3MeHeHlrs. TaK sN,recro ognofi arouo-
trerpxvecrofi Mo,qenlr, omacrmaloueft ,q]rHrrMfiqecKylo 3Mnuprr'IecKylo cBq3L noKa3are-

,reft, npegraraercr ua6op orAejl6Hblx l,logeleft An, KaxAoro ro,qa, KaxAas I43 KoropBlx

r.IMeeT cBoIo coBoKyIrHocTE 3Haqr4Mr,rx npI43HaKoB.

B pa6ore He o6cyxgaercr nogpo6no, Kax uclroJlL3oBarr raxofi ua6op lroAeleti Ha npaK-

rrare. Heconasen:ao t4x aHanu3Iro3BoJllIT o6rscnzrr re vtvl ulubte npoqeccbl B npoflrlloM,

Ho Bo3MoxHo m.r (u rarurra o6pa:ou) ficnoJlr,3oBaHlre fiocrpoeHHblx 3MnI{p qecKr]x 3a-

szcr4l4ocrer; Anlt nporHo3r{poBa,alas a*aJrpr3prpyeMrrx rroKa3are:refi n 6ygyulervr? Sror ro-
npoc oAI.{HaKoBo clpaBeAnl4B Enf, alaJt 3a urBecruquouuoit npl'IBJleKarenrHocru KIzraq

u crpau ACEAH-5, a raxxe KasecrBa Bo3Ayxa no lora:arelro AQI.

2. B xaqecrge ficroqHrrKa AaHHLrx ucflors3ylorcrl Haqrzoua:rurrft crarucruvecruft rogonofi
or.ler Kraraq u 6a3rr ,EaHHr,rx Bceuupuoro 6ama. Ha c,rp. 27 pyccxoasuunoft nepcuu

Alrccepraqulr orMeqaerc, neo6xoAnuocrr nposecmu oqucmKA dauuatx u o6pa6omxy

awdpocoe, qmo6u o6ecneuumb mo4tlocmb u uadetcttocmu dantLatx, a marctce ydanumo

ao3linoJtHbte au6poct't. B vetr naoryr 6r,trr npuvuuu HeroqHocrlI Ir HeHaAexHocrll I4H-

SopNaal1tau, npegocraeirxerroft o$IIII aJILHLIMTT acro.{HrlxaN4I4? Merogo:rorua o6pa6orxu

elr6pocor n pa6ore rrerKo He onlrcaHa.

3. B rrlaee 1 g,rr oqeuzu.r zHBecrr.t rIr4oHHofi npr4BJreKareJ'rbHocru Kura.a crpox'rcs orAeJILHbIe

MoAenu, Koropble rpeAcraBnr{Ior co6otZ epelreuuue cpe3bl no flpoBrlHII}l.rIM. B xaqecrse

ua6,rngeHuti ucnonb3ylorc, noKa3areJII4 arux nponuaqufi 3a oAttH KoHKpersurl roA. OA-

HaKo, npoAenLlBa-s ro xe caMoe AJL crpan ACEAH-5, crpo.{Tcrl orAenbH},Ie MoAeJrIa An,
max4ofi crpaHrt, rAe B KaqecrBe ua6llogelrrft I4croilb3ylorcq ro.qoBlle nora:areffl erofi
crpaHbr 3a orrpe4eleuuulfi nepuoA BpeMeHI,I. oueuy [pI'IMeHrIIorcrl pa:uue nogxogrt?

2



4.

5.

6.

B rltaee 1 paccMarpraBalorc-s roKa3are-[[ no 26 nponznqn-au Kurax, a B DraBe 3 - yxe
no 31 nponunquu. C .{elnr aro cr-ssaHo?

Ha crp. 32 pyccxoa:runoii Bepc, .r yKa3brBaercr, qro iicrronr,3yercr Aecflrb roAoBblx

lrepltoAoB (t : 1,...,10 ), xorx n ra6,rraqe 1.1 ux oguuuagqarr. .{aHHue:a 2018 roA ne

I.IcnoJIL3yrorcs Ans orleHrr-r lrHBecruuroHHofi npre,rercare,rrgocrz Kzrag.

Ha axonourz.IecKl,Ie [oKa3areJltr, HI,I floxa3areJl]r, [crloJrb3yeMLle An-q oIIoHKI4 KaqecrBa

Bo3Ayxa, He coflpoBox.qzuorcs. eAVHVt\ Mt4 v3MepeHr,r"s. He npunogurc.a cuognar unQop-
MarIpH KaqecrBa flpe,qnaraeMr,rx 3Mnr{puqecKr{x cr-aeeri (uanpuuep, t- u F -uarucruxt)
NOCIE I4CKJIIOTIEEIZS HE3HATII'MbIX IEPEMEHHI,IX.

I4ngexc xauecrea Bo3Ayxa AQI paccvrarueaercq no onpeAgresnoft cxeue: https://do
cument . airnow. gov/te chni caI- assistance-document- for-the-rePorting
-of-daily-alr-quailty.pdf. ,[lr vero HyxHo ero annpoKc]rMzpoBarr ;ruseftnoft
cB.rI3bIo npu cyqecroynrqefi roqHofi N4eroAuKe pacuera?

B rnase 4 aHanr43rapyerc, ,qraHaMraKa PM2.5, ue yrrr4T6rBa, Apyrlre floKasarem.r. Crour
oTMeTr4T6, qTO I(OHrIeHTpar{fi.s MeIKr{X iIaCTVU B BO3AyXe AOnXHa rl3Mep-ffTbcs B OnpeAe-

,'IeHHoM Mecre, Ho oHo He yKa3aHo. Orcyrcrnyer ccbr,'IKa Ha ucrorrHuK AaHHLIX.

[o.[Hue ]rcxoAHrre ua6opu gaHHux He npeAocraBnflIorcfl, tITo 3arpy,qHrler caMocrofl-
reJrhHoe Bocnporr3Be,qeHue npe4loxeHuofi MeroAoJlornlr Ir npoBepKy pe3ynLTaroB lrc-

cjleAoB aHL{, .

Ilocrpoenuue uoAeJru lrMelor oqesr susrraft nora:arem cpegueti ornocute:rsofi oruu6-

xz. Moxer :rv 3To yKa3LrBarB na nepeo6yverze?

B rnase 1 MHoxecrBeHHas perpeccu, 6LriIa srrnorHeHa s Excel, e laBe 2 uacrepnufi
aHarr.{3 rrpoBoALIJIcfl c ucnolll3orauueu R, a B rnaBax 3-5 attaluz KarrecrBa Bo3Ayxa

ocyulecrBnflncr Ha Python. Iloveury?

B 4zccepraquu ue yKa3aHEI HayqHble Meporpurlrrrrl, Ha Koropllx 6rt:ru npegcraaleurr ee

pe3yn6rarLr.

8.

1.

11.

9.

10.

12.

[uccepraqux I{r.t ,I{yufrau Ha reMy: <<l4unecruquouua.fl np}rB-]reKare.rrbHocr6 I.I 3Ko.[orl]qecKarl

6esonacsocrr s Kurae fi loro-Bocro.rlr ofr Asuu'. eMnr.rpuqecKze MoAeJrI4 Ir aHa,[LI3 AaHHLIX>>

coorBercrByer ocuosusru lpc6ooaHl4rM, ycraHoBneuHltna flpuxasov or I 9. 1 I .2021 lG I 1 181/l

<O noprqxe npucyxAeHl4q yqeHLIx crenenefi e CaHxr-flerep6yprcroM rocyAapcrBeHuoM yHI'l-

Bepcurere), colrcKareJlb I.{ra [yn$au 3acJlyxrrBaer npl4cyxAeHI].fl yveHoft crenenn KaHAI4Aara

rexH qecKux HayK Ilo HayrrHofi cnelll4anbHocru 1 .2.2. Marcwarl4qecKoe Mo,(eJII'IpoBaHI'Ie, quc-

lreHHble MeroALI tr KoMn.rreKCrI nporpaMM. Hapyurenur nyHKroB 9 u 1 1 yrca:aHuoro flopirgra
B Aucceprar{rr}r ue o6napyxeuu.

IIpeAceAare-nr Ar4ccsprarluoHHoro coBera,

[oxrop Qusuxo-MareMar]rqecKl4x HayK, AoueHr,
npoQeccop KaQeApLI MareMarl4rrecroft reopuz zrp
r4 crarr.rcrnrrecKrrx perxeHrfi CaHxr-fl
f ocyAapcrBeHHoIo yHr4BepcvreTa

14 uon6pt 2024 r.


