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anamuTka ®I'BOY BO «Yenl'Y»
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1. Ilenun ocBOEHUS AUCUHUILIAHBI
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3. Komnerenuuu oOyyaroierocs, GopMupyemMble B pe3yabTaTe OCBOCHUS AUCITUTIIIUHBI
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4. O0beM TUCUUIUIMHBI (MOIYJIS)
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6.2. TunoBbie KOHTPOJILHBIE 3aJJaHUSI M MHBIE MAaT€PUAJIbI JUIsl TEKYIIECH aTTECTAIluN
6.3. TumnoBble KOHTPOJILHBIE BOMPOCHI U 3aaHus JIsl TPOMEXKYTOYHOM aTTeCTalluu

6.4. Kputepun orieHHUBaHUS

7. YaeOHO-MeToau4yeckoe U MHGOpMaImoOHHOE 00ecTieYeHUE JUCITUTIITUHBI (MOTYJIs)
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7.2. Ilepeuenpb pecypcoB uH()OPMaIIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTu "MuTepHeT"
7.3. Ilepeuenb nH(POPMAITMOHHBIX TEXHOIOTUI

8. MarepualibHO-TEXHUYECKOE 00ECIIeUeHHE TUCIUIIIMHBI (MOTYJIs)

9. Meroauueckue ykazaHus Jjisi 00y4aroIIUXCcs 0 OCBOCHUIO TUCIUIUIMHBI (MOTYJIS)
10. CneuunanbHbie yCIOBUS OCBOCHHUS TUCIUIUIMHBI O0yYarONIMMHUCS C MHBAJIUIHOCTBIO U
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MMUHOBPHAYKU POCCHH
\,} denepanbHOE rocyapcTBEHHOE O10KETHOE 00pa3oBaTeNnbHOEe
@ yUpex/eHHUe BBICIIEro 00pa3oBaHUs

«Yensnbunckuii rocynapctBenHsii yausepcurer» (PI'BOY BO «Uenl'Vy»)

Pabouas nporpamma aucuuruimael "MammHHOE 00yUeHHE U aHANIN3 JAHHBIX " 110 HAIIPABJICHHUIO TOATOTOBKU
(crermmanbHOCTH)  38.04.05 "BusHec-uH(bOpMaTHKa" HanpaBieHHOCTH (Tpodmtio) MadopmarmonHas 6u3Hec- cTp. 3
anamuTka ®I'BOY BO «Yenl'Y»

1. IEJIM OCBOEHUS JUCIIUITJINHBI

Hem, — Cd)OpMI/IpOBaTB Y CTYACHTOB HaBbIKU paGOTLI C JaHHBIMU U PCHICHHWA ITPUKIIAJIHBIX 3a/la4, JaTh ITPEACTABIICHUEC 00 OCHOBHBIX
MCTOJJaX MallIMHHOI'O 06y‘{eHI/I$I " BUJax 3aaayd, peuracMbIX UMH.

3agaun:

1. O3HaKOMHTH CTYACHTOB C OCHOBHBIMHU 3aJladyaMi MalllTUHHOI'O 06y‘{eHI/Ifl.

2. ﬂaTI) npeacTaBJICHUC 00 OCHOBHBIX METOAaX MallIMHHOI'O 06yt1e1-ms[, BI)I60pa MOJCIHN JJIA KOHerTHOﬁ 3aJjayu, OLICHKE Ka4y€CTBa
MOJCIHU U €€ HaCTpOﬁKe.

3. C(bOpMPIpOBaTI) MPAKTHYCCKHWE HaBbIKH PCIICHUA 3a/la4 MAIIUHHOI'O O6y'-IeHI/I$I, IMOoKa3aThb I'OTOBLIC p€ain3alilui METO/10B
MalllMHHOT'O 06yquH;1 B COBPEMCHHBIX OHOIHOTEKAX.

PCSyJ’[LTaTBI o6yl1e1-m$[ O AUCHUIIIMHE HallpaBJICHbI HA JOCTHKCHHUEC UHANKATOPOB!:

[IK-2.1. O6nanaer 3HaHUSIMHU METOJIOB M AJITOPUTMOB MAIIMHHOTO 00y4YeHHsI, CPEACTB U TEXHOJIOrui cOopa, 00paboTku u
MIPEJICTaBICHUS TaHHBIX

[TK-2.2. JleMOHCTpUpYET YMEHHS BBHIOOPA METOJIOB MAITTHHOTO OOYYCHUSI M TEXHOJIOTHI aHAITN3a JAHHBIX UCXOJIS U3 TPEOOBaHUI K
PEIICHHIO TPUKIIAHBIX 3aa4

ITK-2.3. iMeeT npakTU4eCKUi OIBIT Pa3pabOTKU HOBBIX aITOPUTMUYECKUX PELIEHUN B IPUKIAJHBIX 3a/1a4aX aHaIN3a JaHHbIX.

YK-1.1. Kputndecku aHaIm3upyeT MpoOIeMHYI0 CHTYAIHIO C IeTbI0 BEIPAOOTKH CTPAaTErHH ISHCTBHH, apryMEHTHPOBAHO
(dhopmyHpyeT COOCTBEHHBIC CYXKIICHHUS U OIICHKA

VK-1.2. Ucnons3yeT KpUTHYECKHI aHAIN3, CHCTEMATH3aMIIO H 0000IIeHIe HH(POPMAIUH UTS PEIIeHnsT TIPOOIEeMHOI CHTyaIin

2. MECTO JJUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Hukn (paznpen) OIIOIT: b1.B.01

2.1 TpeGoBaHus K IPeABAPHUTEILHOMN MOAT0TOBKe 00y4al01Lerocs:

Her

2.2 IucuMIIMHbI U NPAKTHKH, J15 KOTOPBIX OCBOEHHE JAHHOMN JMCUHUILIMHBI (MOAYJIs1) HE00X0IMMO KaK NpelliecTByoIiee:

HO,IIFOTOBKa K IIponeaype 3alllMThI U 3alliTa BLIHyCKHOI:I KBaHH(l)HKaHHOHHOﬁ pa6OTI>I

ITpousBoaCcTBEHHAs MIPAKTHKA (HAy4HO-HCCIIE0BATENbCKas paboTa)

[Tpou3BoicTBEHHAS MPAKTHUKA (IPEIAUIIIOMHAS TIPAKTHKA)

3. KOMIIETEHIIMN OBYYAIOLIET OCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIUAILIAHEI
(MOJYJIST)

IK-2: CnnocooHocTh cOOUPATH, 00pA0ATHIBATH U HHTEPNPETHUPOBATH JaAHHbIE, HCIOJb3YH METOAbI MAIIMHHOIO 00YYeHUsT U
TeXHOJIOTHH OU3Hec-aHAJIUTHKH

3HaTh:

TEXHOJIOTUU U METOAbI BHEAPCHUSA WT cucrem Ha npeanpuATua; METOAUKH U aJllrOPUTMbI O6pa60TKI/I, OpeaAcTaBJICHUSA, aHAJIU3a
JAHHBIX, TPEACTABJICHHBIX PAa3JINYHBIMUA CIoco0aMu u ¢ pa3H0171 CTCIICHBIO (I)OpMaJII/BaHI/II/I

YMmerh:

MIpUMEHATH MeToAbl BHeApeHus UT cucrem Ha npeanpusaTys; U3BIEKAaTh 3HAHUS U3 SKCIEPTOB, TEKCTOB, a TAK)XKE APYIHX Pa3IUYHbIX
HCTOYHMKOB MH(OpMAaLNK; COOUPATh U aHATIU3UPOBATh CTATUCTUYECKUE AaHHBIE, SBJISIIOLIMECS OCHOBOM IS TOCTPOSHUS
MHTENJIEKTYalbHOIH CHCTEMBI; HCIIOIb30BaTh SKCIIEPUMEHTAIbHBIC U TEOPETHUECKHUE METOIbI UCCIEIOBAaHMS B IPO(ECCHOHATBHOM
JIeSITeTIbHOCTH;, ICTIONIb30BATh COBPEMEHHBIE MTPOTPAMMHO-MHCTPYMEHTAILHBIE MPOAYKTHI IIPH pa3padoTke u BHenpenun VIC

Baapern:

HaBBbIKAMH aHAIN3a JaHHBIX PA3IMYHON MPUPOJIBI

YK-1: Crioco0eH ocylecTBJIATh KPUTHUYECKUI aHAIU3 MPOOJIEMHBIX CUTYallMii HA OCHOBE CHCTEMHOI0 MOX0/1a,
BbIPa0aThIBATh CTPATETHIO JIel CTBUIA

© ®I'BOY BO «Henl'V»




MHMNHOBPHA VYK POCCHH
\,} DegepanbHOE rocy1apcTBEHHOE Or0KETHOE 00pa30BaTelIbHOE
@ yUpex/eHUe BBICIIEro 00pa3oBaHUsL

«YenssOunckuit rocynapctBenHslit yausepcuter» (GPI'BOY BO «Henl'Vy)

Pabouas nporpamma aucuuruinasl "MammHHOEe 00y4YeHHE U aHAIN3 TaHHBIX ' TI0 HAIIPABJICHHUIO MOJATOTOBKU
(crrermanbHOCTH)  38.04.05 "BusHec-uH(pOpMaTHKa" HanpaBieHHOCTH (podmio) MadopmanmonHas 6u3Hec- cTp. 4
anamuTrka ®I'BOY BO «Yenl'Y»

3HaTh:

O COBPEMEHHBIX METOAAX Data Mll’lll’lg, AHAJIM3UPOBATh TCHACHINN COBpeMeHHOfI HAyKu, OIIpEACIATh NCPCIICKTUBHBIC HAIIPABJICHUA
Hay4HbIX PICCJ'IGZ[OBaHPIfI; OCHOBHBIC MCTOAbI pa3pa60TKH HUHTCJUICKTYAJIbHBIX CUCTEM U CHGHI/I(bI/IKy AKTYaJIbHBIX HpO6.]'ICMHLIX
O6J'IaCTeI71; TCOPETUYCCKUEC MMOJIOKCHUA NJIA MOCTPOCHUA UHTCIUICKTYAJIbHBIX CUCTEM, IIPEIHA3HAYCHHBIX I PCHICHUA pa3JIMYHBIX
3aga4

YMmers:

BEIOMpATh COOTBETCTBEHHO IIOCTABJICHHON 3aa4ue U UCIIONb30BaTh N3y4YEHHbIE paHee MPOTrPaMMHBIE CIIOCOOBI 00PaOOTKH U XpaHEHHS
nHGOPMALIUK; UCIIOIb30BaTh METOABI OpPraHN3alui HHTEIUIEKTYaJbHbBIX CUCTEM U MOTYYUTh PAKTUUECKUE HABBIKHU JUIS UX
ITOCTPOEHHUS B IIEJISIX PEHICHHsI Pa3InYHbIX 3a/1a4

Baanern:

COBPEMCHHBIMUA METOJAMHU HAYYHOI'O UCCIICAOBAHUA B HpeﬂMeTHOﬁ C(bepe; HaBbIKaMHW OKa3aHUWA HH(bOpMaHI/IOHHOﬁ MOAACPIKKHU ITPpH
pa3pa60TKe HUHTCJUICKTYAJIbHBIX CUCTEM C DJICMCHTAMH MAIlIMHHOT O 06yquI/1${

B pe3syJibTare 0cBOeHMSs JUCHUIIJINHBI 00yYaloIuiics 0/KeH

3.1|3unaTn:

3.1.1|6a30BbIC TEPMUHBI U ITOHATHS B 00JIaCTH MAIIMHHOTO 00YYEHHST; OCHOBHBIC AJITOPUTMBI M METOBI PEILICHUS TAKHX
3aJ1a4, KaK KJIacCU(UKAIMs, KIACTECPH3AIlHsl, PETPECCUs U aHAITH3 BPEMEHHBIX PSZIOB; METOIMKH cOOpa,
penoOpaboTKU, aHAM3a M UHTEPIPETAIMN JAHHBIX; 02a30BbIe TEPMHUHBI M TIOHSTHUS B 00JIaCTH HEWPOHHBIX CETEH;
METPHKH OI[CHKU Ka4eCTBa PabOThI AITOPUTMOB MAITHHHOTO O0yYEeHUSI

3.2l Ymern:
3.2.1|060CcHOBaHHO BBIOMPATH M MMPUMEHSTH AITOPUTMbI MAIIMHHOTO O0YYEHUS JUIS PELICHUS] HHTEIUICKTYaIbHBIX 3a/1a4;
MPOBOJUTE COOP, MPEe0OPAOOTKY, aHATHU3 U UHTEPIPETAIIMIO TAHHBIX; 000CHOBAHHO BBIOMPATh U BHIYUCISITH METPHKH

OLICHKH Ka4ye€CTBa pa6OTLI AJITOPUTMOB U Ha X OCHOBE MMPUHUMATD PCIICHUEC OTHOCUTEIIBHO YIOBJICTBOPECHHOCTHU
BI)I6paHHI)IM criocodooM peuicHus PIHTCJ'IJ'ICKTyaJ'ILHOﬁ 3aJa4uu

3.3|Baagern:

3.3.1|HaBBIKM MHTEIUIEKTYAJILHOW PaOOThI C JTAHHBIMU; HABBIKM IPUMEHEHHUS AITOPUTMOB MAIlIMHHOTO O0YYEHHUS JUIs
pelleHHs pa3InyHbIX 33]a4; HABBIKK UCIOIb30BaHMsI COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEICTB U1 pELIeHU 3a1a4
MAaIIMHHOTO OOy4YEHHS ¥ aHAIN3a JTaHHbBIX

4. OFLEM JUCHUILIMHBI (MOZY.JIST)

O6was TpyooeMKoCTb 53ET

Yacos o yueOHOMY miany : 180 Bunel koHTpOJIE B ceMecTpax:
B TOM YHCIIE :
ayIATOpHEIE 3aHsThs : 48 9K3aMEeHbI 3
camocTosTeNnbHas pabora : 92,7
4acoB Ha KOHTPoIb : 36
KOHTakTHas pabora: 51,3

HKP: 3,3

5. CTPYKTYPA U COJEPKAHUE JUCIUILIMHBI (MOIY.JIS)

Kon HaumeHoBaHue pa3e/ioB U TeM /BH/L 3aHATHS/ Cemectp | Yacos Jlutreparypa
| 3aHATHSA LKvbe
Paznen 1. Pa3nen 1. BBenenune B MammnHoe odoydyenue. 3agaua JTUHEHOI
perpeccuu
1.1 BBoHast aekmms. 3 4 JIT.1 J11.2 J11.3J12.1
[TpuMepsl 3a1a4 MAIIMHHOTO O0YYEHUS C yUUTeIeM U Oe3. J2.2
OnHoMepHast IMHEHHAsE PEerpeccusi U METO/I MaKCUMAJIbHOTIO TPaBA0IOA00uI. 2152
OyHKIUSA I0TEPh, METOJ] IPAJIUEHTHOTO CITyCKa.
MHosxecTBeHHasl TuHelHas perpeccus. Hopmanuzanus nmpu3HaKoB.
ITocrpoenne HenuHEHHBIX Moneneit. /Jlex/

© ®I'bOY BO «Heal'V»
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Pabouas nporpamma aucuuruinasl "MammHHOEe 00y4YeHHE U aHAIN3 TaHHBIX ' TI0 HAIIPABJICHHUIO MOJATOTOBKU
(crrermanbHOCTH)  38.04.05 "BusHec-uH(pOpMaTHKa" HanpaBieHHOCTH (podmio) MadopmanmonHas 6u3Hec-

a"amutuka ®I'BOY BO «Uenl'Vy»

cTp. 5

1.2 Peanuzarus MeToga oqHOMEPHOM TMHEWHON pEerpeccu I PEIIeHus 3a0adn JIT.1JI1.2 J11.3J12.1
MIPOrHO3UPOBAHUS MPUOBUIN MPHU OTKPBITUH HOBOT'O (pUjIHaa CETH PECTOPAHOB. 2.2
Peanuzamus meToga MHOXKECTBEHHON JTMHEWHOM perpeccuu i pereHus 2192
3a7a4y peCKa3aHus LIEHb! Ha JOM IIPU U3BECTHBIX 3HAYCHHSIX IO I0Ma
U YHUCiIe KOMHaT.

Bubmmoreka sklearn u ee MeTo/p!I pemieHns 3a1a4 JMHEHHON perpeccu. /TIp/
Paznen 2. Pa3znen 2. 3agaua kiaaccupuxkanun. Jloructuueckasi perpeccusi.
IIpo6iema nepeodyuenus. Peryaspuzanus

2.1 3amaua OuHapHO# Kiaccudukaimn. Jloructnueckas perpeccust. Curmonjia u JIT.1JI1.2 JI1.3J12.1
JIOTJIOCC. J2.2
3a/aua MHOKECTBEHHON KJTaCCH(pHUKAIINH. 21032
[Mpo6nema nepeoOyvenus. Perymspusanus. I'pebreBast perpeccus. Jlacco.

/J1ex/

2.2 Penrenue 3amau OnHapHOH KiacCH(DUKAIIUA METOIOM JIOTHCTHUECKOM JIT.1 JI1.2 JI1.3J12.1
perpeccud Juisl caydasi JMHEHHO pa3geIuMBbIX KIIaCCOB. 2.2
Penienue 3amau OnHapHO# KiaccuDUKAIME METOAOM JIOTHCTHYECKON 2192
perpeccun s cirydast TJMHEHHO Hepa3/IeIMMbIX KJIacCOB.

Hcnonb30BaHue TOTMCTUYECKON PErpeCcCHU TSl pelIeHUs 3a1aun
MHOJKECTBEHHOH KJIaCCU(DUKAIHH.

Pacno3naBanue pykomnucubix nugp ot 0 qo 9 /Tlp/

Pazgen 3. Paznen 3. Kimaccuguxanusi: meron KNN, nepeBbs pemennii u
aHcaMOJ1eBble MeTO/IbI.

3.1 Meron 6mkaiiimux coceneit KNN u ero Mmoauuxaiuy. JIT.1J11.2 J11.3J12.1
JlepeBbs perieHni. J2.2
AHcam0i1 epeBbeB pelIeHHi. 2102
/JTex/

3.2 Knaccudukarms uprcos duriepa ¢ momoripio Meroaa kKNN. JI1.1 J11.2 J11.3J12.1
Hcnone3oBanue aHcaMOJICBBIX MOJICNICH Ha OCHOBE JiepeBheB pentenuit. /I1p/ 2.2

2102
Paznen 4. Pa3nen 4. Kinacrepuzauus
4.1 3amauu Kinactepusauu U Metoa k-cpeaaux /Jlex/ JIT.1 J11.2 J11.3J12.1
J2.2
21092

4.2 Pemenne 3ampaun kinactepr3alny U MOHMKEHUS Pa3MEPHOCTH. JI1.1 JI11.2 JI1.3J12.1
Hcnonp3oBanue merona k-cpenaux, Mmeroia riaBHbix komnoneHtT PCA, merona J12.2
t-SNE Busyanm3zanyu aanusix. /Tlp/ 21052
Paznen 5. Paznen S. Meroa onopHbIX BEKTOPOB

5.1 Mertox onopHbIX BeKTOpoB. OnTUMabHAas pa3lIeNsIonias THIEPIIOCKOCTb. JI.1JI1.2 J11.3J12.1
3azop mexny kiaccamu. Oynkumu sapa (kernel trick). Henmmnelineiit SVM. J12.2
/JTex/ 2102

5.2 Hacrpoiika napamerpos SVM. JI1.1JI1.2 J11.3J12.1
Hcnonp3oBanne SVM mis penrenuns 3a1aun OWHAPHON KiTaccu(DIKALHH. J2.2
[MocTpoenue knaccudukaropa cnama Ha ocHope SVM. /TIp/ 2152
Pa3gen 6. Pasnes 6. Meroabl noHMKeHUs pa3MEePHOCTH U BU3YaJIU3aLMH
JAAHHBIX

6.1 MeTo/1bl TOHMKEHUST PA3MEPHOCTH IAHHBIX - METO/] TJIaBHBIX KOMIIOHEHT JIT.1 JI1.2 J11.3J12.1
(PCA) u meton t-SNE. J2.2
CokaTHe ¥ BU3yanu3alus JaHHbIX. /JIek/ D132

6.2 Ucnons3oBanue PCA 1t yMeHbIIEHHS pa3MEPHOCTH JIaHHBIX. JI1.1JI1.2 J11.3J12.1
Meron t-SNE. /ITp/ 2.2

2102

Pazgen 7. Pa3nen 7. [lonosiHuTe/IbHBIE BOTPOCHI 00y4eHHs Mo/ieJieid
MAIIMHHOTO 00y4YeHHsI

© ®I'bOY BO «Ueal'V»
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\,} DegepanbHOE rocy1apcTBEHHOE Or0KETHOE 00pa30BaTelIbHOE
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Pabouas nporpamma aucuuruinasl "MammHHOEe 00y4YeHHE U aHAIN3 TaHHBIX ' TI0 HAIIPABJICHHUIO MOJATOTOBKU
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anamuTrka ®I'BOY BO «Yenl'Y»

7.1 Opranuzanus HajexxHou Banuaanmu (dataset split, cross-validation), ananu3 3 2 JIT.1J11.2 J11.3J12.1
learning curves. J2.2
MeTpHKH KauecTBa Mozesel, 0TOOp npu3HakoB. /JIex/ 2192

7.2 Banuparmst MoJIeNii MalIMHHOTO 00y YeHusI. 3 4 JI1.1 J11.2 JI1.3J12.1
W3ydyeHnune MeTpHK KauecTBa B 3aj1a4e ¢ HecOallaHCHPOBaHHBIME Kitaccamu. /I1p/ J2.2

2192
Paznen 8. Unast konTakTHas pabdoTa
8.1 WHuBuyanbHble KOHCYJIBTALMHU, TeKYyIIui KoHTposs /MKP/ 3 3,3 | JI1.1JI1.2 J11.3J12.1
2.2
31052
Paznen 9. CamocrosiTesibHast padoTa
9.1 [MoaroroBka Kk mpoMexkyTo4HbIM TecTam /Cp/ 3 20 JIT.1J11.2 J11.3J12.1
J2.2
2192
9.2 N3zyuenue TeM u nipoOiieM, He BBIHOCUMBIX Ha JICKIIUHU U TPAKTUYCCKUC 3aHATHS 3 20 JIT.1 JI1.2 J11.3J12.1
/Cp/ J2.2
2192

9.3 IMoaroroBka k uroropomy tecty /Cp/ 3 22 JIT.1J11.2 J11.3J12.1
J2.2
2192

9.4 [MoaroroBka K 3ammuTe npakTH4eckux padot /Cp/ 3 30,7 |JI1.1J11.2 J11.3712.1
J2.2
2192

6. ®OHJ] OLIEHOYHBIX CPE/ICTB

6.1. [lepeyeHb BU/1I0B OLICHOUYHBIX CPEICTB

Kommetotepuslii Tect. [Ipaktuyeckas pabota

6.2. TunoBbie KOHTPOJIbHBIC 3a1aHUSl U HHBIC MaTEPHAJIbI AJIsA TeRymeﬁ aTrecranuun

Ha rpadukax npeacraBieHa 3aBUCUMOCTb 3HAYCHHH [IeJIeBOM QYHKIMU OT Yrclia 3mox o0y4enwus. Kakoii rpaduk u3 npeactaBaeHHbIX
Ha PUCYHKE COOTBETCTBYET CIIy4al0 YCIEIHOro 00yUYeHHsI MOJIENH JIMHEHHON perpeccuu?|[1ieneBas QyHKIHS - YHCIIO IMOX |

A) HU O;TMH

B) BepxHuit

C) HIXHUH

D) o6a

ANSWER: A

OT CKONBKHX NIEPEMEHHBIX 3aBUCHUT IieieBasi QYHKIMS B 3a/1aue OTHOMEPHO! JIMHEHHON perpeccuu’?
A)2

B) 1

C) n, rae n - Yucio 00yYaroLIMX 3JIEMEHTOB

D) n+1, rae n - uncino o0y4arouux 3JeMEHTOB

ANSWER: A

KonmuuecTBo 6ajtoB paBHO YMCITY MIPABHIIBHBIX OTBETOB.
[IpomomxurensHOCTh TecTHpOBaHUS 20 MUH.

[IpakTuueckas padota: Kitaccudukanus uprucoB @umepa ¢ momombsto Merona kKNN. Hcrnonbs3oBanre aHcaMOJIEBBIX MOJICIICH Ha
OCHOBE JIEPEBLEB PEIICHUN.

MaxkcuManbHOE KOJIHYECTBO OalioB - 12
12 0annoB: 3aJaHKE TOJHOCTHIO
BBIIIOJTHEHO

1-11: 3amaHue BBITOIHEHO YaCTHYHO

0: 3a1aHK€e HE BBITOIHEHO
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6.3. TunoBble KOHTPOJILHBIE BONPOCHI U 3aJaHUs JJIs1 IPOMEKYTOUHOH aTTecTaluu

HcnbIThIBAIOT 1BA HE3aBUCHMO paboTarOIMX dyieMeHTa. JTMTeIbHOCTh BpeMeHH 0e30TkaszHoi pabotel\( F_1(t)=1-e{-0,02t}, \\

F 2(t)=1-e"{-0,05t} \)HaiiTn BeposSTHOCTb TOr0, YTO 32 6 YacoB 00a 3JIEMEHTA OTKAXKYT.

A) 0,03

B) 0,02

C) 0,56

D) 0,4

ANSWER: A

Kaxk eyt Beixo $h(x)$ mozenu muneitHol perpeccuu?

A) \( h(x)=\theta O+\theta 1 x)

B) \(h(x)=sigmoid(\theta O+\theta 1 x)\)

C) \(h(x)=\left\{\begin {array{c}-1, x <0, //1, x>=0}\right. \)

D) h(x)=\frac{1}{2m}\sum_{i=1}"n(\theta O+\theta 1 x i-y i)"2.

ANSWER: A

Ha aBT03aBOJ MOCTYNUIIH ABUraTeIM OT TPEX MOTOPHBIX 3aB0J0B. OT mepBoro 3aBoja noctymnuio 10 nqeurateneii, ot BToporo — 6, ot
TpeThero — 4. BeposTHOCTH 6e30TKa3HOW pabOTHI ATHX JBHUTaTelNiel B TCUCHUU FApaHTUHHOTO CPOKa COOTBETCTBEHHO paBHb ,9; 0,8;
0,7. KakoBa BepOSITHOCTb TOTO, YTO YCTAHOBJICHHBIA Ha MalllMHE JIBUTATENh OyIeT paboTaTh 0e3 Je(heKTOB B TCUCHHU TapaHTHITHOTO
cpoka?

A) 0,33

B) 0,78

C) 0,87

D) 0,56

ANSWER: A

6.4. Kputepuu oneHuBaHUs

Ha sx3ameHe npoucxouT olleHUBaHNe Y4eOHOM e TeIbHOCTH 00y4aromuXcs 10 IMCIMIUIMHE Ha OCHOBE MOJTyYeHHBIX OLEHOK 32
KOHTPOJIbHO-PEUTUHIOBBIE MEPOIIPHSTHS TEKYILIEI0 KOHTPOJIS (ITPOMEXKYTOUYHBIE TECTHI U MMPAKTUYECKHE 33/IaHUs) U IPOMEKYTOUHON
aTTecTalyu (UTOTOBBIN TECT).

[Tpu olleHUBaHUK PE3YJILTATOB YUCOHOM JIEATENBHOCTH 00YYArOMIETOCs 10 AUCHMILIHNHE UCIOIB3YETCS 0aIbHO-PEHTHHTOBAs CHCTEMA
OIICHUBAHHS PE3YJIbTATOB YUEOHOM JIETEIPHOCTH 00YYaIOIINXCS.

Orimuno: BennunHa peiitunra obyvaromerocs mo aucuumuiiae 85...100 %

Xoporo: Bennurna peiituara o0ydaromierocs mo aucuuruimae 75...84 %

VY nosnerBoputenbHo: Bennuuna pefitrara odyyaromnierocs no aucuuninae 60...74 %

HeynosnerBoputensHo: BenmuunHa peiitunra oOydarorerocs o auciuruiiie 0...59 %.

I[OHchaeTCSI BbICTABJICHHC OLCHKN Ha OCHOBC TCKYIICTO peﬁTHHl"a (aBTOMaTOM).

7. YYAEBHO-METO/MYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYHEHHUE JUCIHHUIIJIMHBI (MO YJIS)

7.1. Pexomenjayemasi qureparypa

7.1.1. OcHoBHas JIUTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBO, rox| Pecypc
JI1.1 |MursikoB E. C., HckyccTBEeHHBIN MHTEIUICKT U MaIllIMHHOE 00yYeHUE: yueOHOe Cankr- [TerepOypr 9BC
[Mmenesa A. T, rocobue Juis By30B : Jlanb, 2026
Jlageiaun A. 1. (https://e.lanbook.com/book/507451)
JI1.2 |ITInatonoB A. B. MamwuHHOe 00ydeHHe: yIeOHOE TOCOOHe I BY30B Mocksa : FOpaiir, 9BC
(https://urait.ru/bcode/589132) 2026
JI1.3 |bananoB A. H. MaimHHOe 00yueHHe U UCKYCCTBEHHBIH HHTEIIEKT: yueOHoe Cankr- [TerepOypr 9BC
rocobue Juis By30B : Jlanb, 2026
(https://e.lanbook.com/book/513580)

7.1.2. lonoTHUTEILHAS JIUTEPATypa

ABTOPBI, COCTaBUTEIH | 3arnaBue W3zpatensctBo, rog| Pecype

© ®I'bOY BO «Ueal'V»



MHMHOBPHAYKH POCCHHA
\,} denepanbHOE TOCy1apCTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
@ yUpexJeHHe BBICIIEro 00pa3oBaHuUs

«YensObuHckuit rocy napctBenHslit yausepcurer» (PI'BOY BO «Uenl'V»)

Pabouas nporpamma aucuuruimael "MammHHOE 00yUeHHE U aHANIN3 JAHHBIX " 110 HAIIPABJICHHUIO TOATOTOBKU
(crermmanbHOCTH)  38.04.05 "BusHec-uH(bOpMaTHKa" HanpaBieHHOCTH (Tpodmtio) MadopmarmonHas 6u3Hec- ctp. 8
anamuTka ®I'BOY BO «Yenl'Y»

ABTOpBI, COCTaBUTEIN 3arnaBue WsnarensctBO, Tom| Pecypc
JI2.1 |llIunenos A. B., MamuHHOe 00y4YeHHE U MHTEIUICKTYIbHBIN aHaIN3 TaHHbIX: YensaOuHCK : 9BC
Boxmunues A. B., MPaKTUKYM W3narenscTBO
boros /1. C., (https://library.csu.ru/rbooks2/view2? code=local/007889/007889) |UemnsiOunrcKoro
ITerpuyenko 1O. B. rOCYJIapCTBEHHOT O
YHHUBEPCHTETA,
2022
JI2.2 |Byteipckuii E. 1O, ManmHHoe o0ydeHne: yaeOHHK Mocksa : Jupexr- 9BC
Ilexanosckuii B. B.,  |(https://biblioclub.ru/index.php?page=book&id=701807) Menua, 2023
Kykosa H. A.,
Baitmyparos U. P.,
Kynukos U. A.
7.2. llepeyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH "MHTepHeT"
31 |Jlamb [OneKTpoHHEIH pecypc] : anekTpoHHO-0nbmmoTedHas cucreMa (ObC) / m3garenscro Jlans http://e.lanbook.com
32 |Znanium.com [DNeKTPOHHBINA pecypc] : 3aeKTpoHHO-0nbmnoreunas cuctema (ObC) / Hayud. aaekTpoH. 6-ka
http://znanium.com/

7.3 Ilepedyenb HHGOPMALMOHHBIX TEXHOJI0THil

7.3.1 lIporpamMmmHoe o0ecniedeHune

LMS Moodle

1O Kaspersky

Python

7.3.2 lIpodeccnonHanbHble 0a3bl JAHHBIX U HH(OPMALMOHHO-CIPABOYHbIE CHCTEMBI

8. MATEPUAJIBHO-TEXHHYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Jlnst peanu3anuy JUCIUILUTHHBI HCIIOIB3YIOTCS YUeOHbIC ay JUTOPUH VTS TIPOBEICHHUS 3aHATHH JICKIMOHHOTO TUTIA, 3aHATHH
CEMUHAPCKOT0 TUIA, TPYIIIOBEIX M HHIWBUIYATBHBIX KOHCYIBTAINHA, TEKYIIEr0o KOHTPOIIS ¥ IIPOMEKYTOYHOH aTTEeCTAINH, a TAKKE
TTOMEIICHUS ISl CAMOCTOSTEIBHOM PabOTHI.

VYueOHble ayJUTOPUN YKOMIIEKTOBAHBI CHIEIUATN3UPOBAHHON MEOETIbIO M TEXHUYECKIMHU CPEACTBAMU OOYUIEHUS: JOCKa, MapThI,
MYJIBTUMEANHHOE U ayJH0000pyA0BaHHE.

JList npOBeICHH S 3aHSTHIA JICKIIOHHOTO TUIIA MTPEAIATAI0TCSI HAOOPHI IEMOHCTPAIIMOHHOTO 000PYI0BAHMS U y4eOHO- HATJISAHBIX
nocoduii: nuppoBbie 00pa3oBaTENLHBIC PECYPCHI, @ TAKKE UCIIOJIL3YETCS IEPEHOCHOE U / WM CTallMOHAPHOE MYJIbTUMEIUIHOE
o0opynoBaHue (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

JIJis cCeMMHAPCKUX 3aHATHI UCTTOMB3YIOTCS ayIUTOPHU OCHAIIICHHBIC OOBIYHON JOCKOM, MapTaMu, IEPEHOCHBIM MYJIbTHMEINHHBIM U
aymoo0opy1oBaHUEM (B ciy4ae HeOOXOAUMOCTH).

TomemeHus 711 cCaMOCTOATENLHON pabOThI 00YYAIONIMXCS OCHAIICHBI KOMITBIOTEPHON TEXHUKOH € MOKITIOUECHAEM K CETH
"HNHTepHeT" 1 00ecrieyeHHeM JOCTYyIIa B 3IIEKTPOHHYIO HH()OPMALIOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCHUTETA.

9. METOAUYECKHE YKA3AHUA JUISA OBYYAIOIIIUXCA ITO OCBOEHUIO JUCIUAIIIMHBI (MOAYJISA)

YcmnemHoe n3ydeHue Kypca TpedyeT OT 00yJaromXcsl MOCEIISHUs JISKIHA, aKTUBHOW pabOThI Ha CEMHHAPAaX, BHIIOJIHEHNUS BCEX
y4eOHBIX 3a/IaHHH MTPENOoaBaTeNs, 03HAKOMIICHHS ¢ 0a30BBIMH YUEOHUKAMU, OCHOBHOH U JIOTIOJIHUTEIBHOM IUTEpaTypoil. 3anuch
JIEKIAY — OJTHA 13 (POpM aKTHBHOM PabOTHI CTYICHTOB, TPEOYIOIIast HABBIKOB U YMEHUS KPATKO, CXEMAaTUIHO, OCIIEIOBATEHLHO U
JIOTUYHO (PUKCHPOBATH OCHOBHBIC TOJIOKEHHUS, BBIBOJIBI, 00001IeH s, GopMyTupoBKH. [Tocnenyrorias paboTa HaJ TEKCTOM JICKIIUH
BOCKPEILAET B IIAMSITH €€ CO/ICPIKaHue, II03BOIISICT PA3BUBATh YKOHOMHYECKOE MBIIIUICHHE. B KOHIIE JIEKIUH IPEHOIaBATENb OCTABIISET
Bpemst (5 MUHYT) [UIs TOTO, YTOOBI CTYJCHTBI IMEIHA BO3MOXKHOCTh 331aTh YTOUHSIONIHE BOIIPOCHI 10 H3y4aeMOMY MATepHay.
BaxHBIM METOJIOM 00y4YCHHS SIBJISCTCS CAMOCTOSTENbHAS paboTa CTYICHTOB C y4eOHO-METOMYECKIMH MaTepHaIaMu, HayYHOI
nutepatypoil. IIpu u3ydeHu: AUCUUIUTMHBL HEOOXO0AMMO H3y4YHTh BOIPOCHI, KOTOPBIC IPEMOIaBaTeNb BEIHEC HA CAMOCTOSTEIEHOC
M3y4YCHHUE, OBITh TOTOBBIM K OOCYKICHHIO 3TUX BOTIPOCOB.

K npomexyTodHO#! aTTecTanui Heo0OX0JMMO TOTOBUTHCS EJICHAIIPABICHHO, PETYJISIPHO, CHCTEMATHYECKHU U C IEPBBIX THEH 00yUYCHHSI
0 TaHHO| jucruIuiiHe. [locie aToro y o0ydaromerocs J0KHO chOPMHUPOBATHCS YETKOE IPECTaBICHHE 00 00BeMe U XapaKkTepe
3HaHHU{ W YMEHHH, KOTOPBIMH HaJ0 OyIeT OBJIaAeTh N0 AucuuiunHe. CHCTeMaTHYeCKOe BBIMOHEHHE Y1eOHO! paboThl Ha JISKIUIX H
CEeMUHAPCKUX 3aHSTHSX MO3BOJIUT YCIEIIHO OCBOUTD TUCIUILIAHY.

B ciyuae mpumeHeHus ipu 00y YCHNH AUCHHUILTHHBI SIICKTPOHHOTO 00yYEHHs, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIT
obmIeHEe 00YYArOIIMXCS ¥ MPEOaBATEIIsI OCYILECTBISCTCS B PEKUME PEaTbHOTO BPEMEHH (OHJIAMH -ICKIHN
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(BeOMHApBI), YaThl, BUICO-KOH(DEPEHIMH U JIp.) WK OTIIOKEHHOT'O BpEMEHH (CUCTeMa TUCTaHIIMOHHOTO 00yueHus Moodle, hopymsl,
9JICKTPOHHAS TI0YTA | JIp.).

Bosbiryto yacTe BpeMeHH 00ydaronuecst CaMOCTOSITENbHO paboTaloT ¢ yueOHO-MeTOANYECKUME MaTepraiaMu. CTyAEeHTHl HMEIOT
BO3MOXKHOCTb KOHCYJITHPOBATBCS C MPEMOIaBaTENIeM 110 BCEM BOIIPOCAaM, BOSHUKAIOLIUM B X0/I€ CAMOCTOSATEIbHON pabOThI
MOCPECTBOM DJIEKTPOHHOM MOYTHI, COLIMATBHBIX CETeH U T.11.

JlocTyn 00y4aroIerocs K y4eOHbIM pecypcaM B peXKUME OTIOKEHHOTO BPEMEHH, CAMOCTOSTEIbHON PabOThI OCYIIECTBIIAETCS Yepe3
ceTh IHTEpHET B YJIOOHOM [Tl HErO MECTE, BPEMEHH M TeMIIE.

[pu 0OyueHUH U1 ¢ OTPaHMYCHHBIMHA BO3MOXHOCTSIMH 3JI0POBBsSI JJICKTPOHHOE 00YUCHHUE, TUCTAHIIMOHHBIE 00Pa30BaTeIIbHbIC
TEXHOJIOTHH IPEIyCMaTPUBAIOT BO3ZMOXKHOCTD TIpHeMa-Tiepeaur HHOOPMAIMK B JOCTYITHBIX U HUX (hOopMax.

Peanu3anust qUCHHUIUTIHEI ¢ TPUMEHEHUEM DJIEKTPOHHOTO 00yUYeHUs, TUCTAaHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHONIOTHI (nanee — D0,
JOT) ocyniectensiercss Ha ocHOBaHUH «[10JI0’KeHHUS 0 peann3aly OCHOBHBIX M JOTIOTHUTENBLHBIX 00pa30BaTeIbHBIX IIPOrPaMM C
MIPUMEHEHNEM JIEKTPOHHOTO 00yUYeHHS U TMCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHIA B (efiepatbHOM rOCYIapCTBEHHOM
Or0/DKETHOM 00pa30BaTeIbHOM YyUPEKICHHHN BBICHIEro 00pa3oBaHus «UenssOMHCKUI roCy1apCTBEHHbIH YHUBEpCUTET», «IlomokeHns
0 MOpsAKE 3a4eTa 00YYaIOLUIMMHUCS 110 OCHOBHBIM IPOPECCHOHATBHBIM 00pa30BaTEIbHBIM ITPOrpaMMam BEICIIET0 00pa3oBaHus B
®I'BOY BO «Uenl Vy» pe3ynbTaroB OCBOSHHS B OPraHU3aLUAX, OCYIIECTBIISIONIMX 00pa30BaTEIbHYIO ACATCIbHOCTD, YUYEOHBIX
IIPEAMETOB, KypPCOB, AUCLUILIMH (MOYJEH), IPAKTHUK, JONOJIHUTENBHBIX 00Pa30BaTENbHbIX IPOrPaMM» MOCPEICTBOM 3JIEKTPOHHON
nHpopmanmonHo-oopazoBareabHOl cpeasl DI'BOY BO «Uenl'Y». B uckimounTenbHbIX ciiydasx (hopc-Maxop | T.I1.) IpH
peanu3aiu 00pa3oBaTeNbHOM AesTenbHocTd ¢ TpumeHenreM D0, IOT MOryT MPUMEHSITh KOMIIOHEHTBI, He BXOISIIHNE B IEPEUCHb
JNEKTPOHHOH NH(DOPMAITMOHHO- 00Pa30BATEILHON CPEIBL.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JUCHUIIJIMHBI OBYYAIOIIIMMHUCS C UHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOKHOCTSAMM 3/10POBbSA

OcBoeHHE AUCHUIUTMHBI MHBATHIAMU U JUMIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBBSI OCYILIECTBIISIETCS C MCIOIB30BAHIEM
CHELHaNbHBIX TEXHUYECKUX CPEICTB W HMH(OPMAIMOHHBIX TEXHOJIOTMH, MPEIOCTaBIIsIeMbIX PecypcHbIM yueOHO-METOANYECKUM
LEHTPOM MO OOYYECHWIO MHBAJIMIOB W JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH 3710poBbsi Yenl'Y 1o 3ampocy oOyuaromierocs
(MOOHMITBbHBIC CHEIHATbHBIC TEXHHYSCKUE CPEICTBA JUIS JIMI ¢ HAPYNICHHSAMH 3PSHUS M C HApYIICHUEM CIIyXa, aCCHCTUBHbBIC
HMH(}OPMALIMOHHBIE TEXHOJIOTHH).

Ilpu HeoOXomumocTH Ui OOYYAIOMIMXCS C HapyNICHHSMH 3peHHs Ha pabouyMx MecTax JUis NPOBENCHHS MPaKTHYCCKUX WITU
a0OpaTOPHBIX 3aHATHH YCTaHABIMBAETCS CIENHAIbHOE MPOrpaMMHOE obOecredeHrne (IporpaMMma peueBOil HaBHTALMH, PEUCBEIC
CHHTE3aTOPHI, DKPAHHBIE JYTIHI).

B yueOHbIe aymuTopun obecrieunBaeTcs OecHpensITCTBEHHBIH AOCTYI Uil OOYYAIOIIMXCS ¢ WHBAIMIHOCTBIO U C OTPAaHWYEHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBBsL. B Ka)k[0if aymuTopuy, rie 00y4aroTcsl HHBATUIBI U JIUIA C OTPaHMYEHHBIMA BO3MOKHOCTSIMH 3JI0POBBSI,
MIPEAYyCMaTPUBACTCSI COOTBETCTBYIOIIEE KOTMYECTBO MECT IS OOYJAIOIIUXCSI C YUETOM HapYIICHUH UX 340POBBSI.

J51s 0cBOEHMS JUCLMIUIMHBI MHBAJIMIAM U JIMIAM ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3[I0POBbS IPEAOCTABIISIETCSI JOCTYI K IIEYaTHBIM
HCTOYHMKAM, UMEIOIINMCS B Hay4HO! Oubimoteke YenlVY, ¢ MOMOLIBIO CHEHANBHBIX TEXHUYECKHX CPEICTB; JOCTYI C IOMOILBIO
CIHEUHATbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K IJICKTPOHHBIM HCTOYHHKAM, MPEACTABICHHBIM B (hOpME 3JIEKTPOHHOTO
JoKyMeHTa B hoHIe HaydHoU Ononmuoteku Yenl YV uimi J1eKTPOHHO-OMOITMOTEYHBIX CHCTEMaX.

Y4eOHO-METOINIECKHEe MaTepuaibl Uil 00YJaIOIUXCS U3 YHCIIa WHBATKIIOB U JIUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMHU 370POBBSI
MIPEIOCTABISIOTCS B (hOpMax, afaNTHPOBAHHBIX K OTPAaHHYCHHSIM HX 30POBbSI 1 0COOCHHOCTSIM BOCTIPUATHS HH(MOPMAIIUH.

J1J1s MHBAJTUIOB ¥ JIHI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBBSI OCBOCHHE AUCIUTUTUHBI MOXKET OBITh YaCTUYHO FUTH TOJHOCTBIO
OCYIIECTBIICHO C MCIOJIb30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEbHBIX TEXHONIOTHH.

Ilpn npoBeaeHMHM NPOMEKYTOUHOH arTeCTallMd MO AWCHUIUIMHE OOYYarOIIMMCS C WHBAJMOHOCTHIO M C OrPAaHUYCHHBIMH
BO3MOXKHOCTSIMH 3I0pPOBBSI 00ECHEUYMBAETCSl MO WX 3asBICHHIO IPEJOCTaBICHHE B JOCTYNHOH (opme B 3aBHCHMOCTH OT HX
WHAUBHIYAJIBHBIX OCOOEHHOCTEH HMHCTPYKIMH O TOPSAAKE NPOBENCHUS NPOMEXKYTOUHOM aTTeCTallM, OLIEHOYHBIX CPEICTB H
BO3MOKHOCTH OTBETOB Ha 3a7aHus (MHChMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUChbMEHHO wmpudToM bpaiins, ¢
HCIIOJIb30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[pu mpoBeeHNH MPOIIEAYPHI OLICHUBAHUS PE3YJIbTATOB 00YUYCHHS MHBAIHIOB M JIWI] C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI
MPeAyCMaTPUBACTCS UCIIONBb30BAHUE TPEIOCTAaBICHHBIX Yenl Y uin cOOCTBEHHBIX TEXHUYECKHUX CPENICTB, HEOOXOAUMBIX UM B CBSI3H C
WX WHIUBHUIYAIBHBIME OCOOCHHOCTSIMHU. [IpH HEOOXOMMMOCTH WHBAJIHIAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3I0POBBSI
MIPEIOCTABISETCS JOTIOJHATENIBHOE BPEMSI IS TIOITOTOBKH OTBETA HA 33/IaHMs, IPOLEAypa OLEHUBAHMS PE3yIbTaTOB 00YUYEHHS 110
JUCHUIITHHE MOXKET MPOBOJUTHCS B HECKOJIBKO JTAIOB.
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