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IIporpamma of00peHa Ha 3aceanuu Kadeapb
Oouree 3emaenenue

IIporokonr Ne 5 ot 22.05.2025

3aB. kadenpoit Cobones B.A.

TIOJIITHUCH

Pabouas nporpamma paccMoTpeHa 1 0JJ00peHa Ha 3aceJaHul METOAMYECKON KOMUCcCUU  ArpoHoMuueckuii pakynbsrer ot 12.02.2025r.,
npoTokoi Ne 7

IIpencenarenp MeToAnYECKOi KOMUccuM  ArpoHomuueckuii pakynbTeT MaTtBeeBa O.A.

Buenrnuii sxcnept 3amecTuTeNns HaYaJIbHUKA OT/eNa (PUTOCAHUTAPHOTO KOHTpous 1o PecnyOiuke Bypsitus,
(mpencraBuTeNh PabOTOMATENS) npapraeHus P bEXO3H 110 MIDKVTCKO# i 1 Pecnvonuku BvpaTus
Cokonos B.A.
TONTMICH N.0. Gavunus
Onobpeno YTBep)vmaIO .
Ne . 3aBenyrouuii kKadenpoit
e Y4eOHsIit rox Ha 3ace/laHH Kagepe! Canyes H.b.
TIPOTOKOJI Jlara IToanucn Jlara
1 20_/20__rr. Ne « »_ 20_r. « »_ 20_r.
2 20 /20 rr. Ne « »_ 20T « » 20T
3 20 /20 rr. Ne « » 20 T « » 20 T
4 20 /20 rr. Ne « » 20T « » 20 T
5 20_/20__rur. Ne « » 20 1. « » 20 T




LEJIM 1 3ATAYM TV CHUTILIMHBI (MOLYJIST)

1 | Oenu: 1. ®opmupoBaHue 3HaHUM 00 OCHOBaX HCKycCTBeHHOro uHTe/uiekTa (M) u ux noreHunuane B arpOHOMHH.
2. Pa3BuTHE YMEHUI NPUMEHATH METOIbI MAIIMHHOTO 00y4yenus (MO) ans aHanu3a arpapHbIX JaHHbIX.
3. [IpuoOpeTeHne HABBIKOB UCTIOJIb30BAHUS [IM(DPOBBIX TEXHOJIOTHIA JJI1 ONTUMHU3AI[MH arpOTEXHOIOTHH.

3anaun: 1. O3HAKOMUTH C OCHOBHBIMHU MOHATUAMHU VU 11 COBpeMEHHBIMH METOaMH MAITMHHOTO O0YYEHHUSI.

2. Hayuuts 00pabaThIBaTh M aHATM3UPOBATD arpapHble JaHHbBIE C TOMOIIBIO aJITOPUTMOB MAITHHHOTO 00YYEHHSI.
3. Pa3Buth ymenue npuMeHsaTb UM s pemenns 3a1a4 B 3emiene’ny (IPOrHO3UPOBAHUE ypOKasi, MOHUTOPHHT
COCTOSIHUSL KYJIBTYD).

4. ®opMUpOBaTh KOMIIETEHIINH 110 UHTETPALMH IU(PPOBBIX PELICHHUI B arpoOIpOU3BOACTBO.

3TANBI ®OPMUPOBAHWA KOMIETEHIIAY 1 MECTO JACHUILIMHBI (MOAYJIS) B CTPYKTYPE
OBPA3OBATEJIBHOMI ITPOT'PAMMBI

Baok.Yacte b1.B

VK-1: Criocoben OCYIIECTBJIATD IMOUCK, I(pI/ITI/I‘{GCKI/Iﬁ aHaJIn3 1 CHUHTE3 I/IH(l)OpMaI_[I/II/I, NPUMCHSATDH CHCTEMHBIN IOAXO0 0 AJIsA
peUICHUA MMOCTABJICHHBIX 3a1a4

TpeGoBaHusl K IpeiBAPUTEIbHON NOAT0TOBKe 00y4al0Ierocs:

1 4 cemectp Dunocodpus
2 1 cemectp I'puboBOACTBO
3 1 cemectp Curu-depmepctBo
4 4 cemectp Iudposas KynabTypa
5 1 cemectp Baezenue B 1idpoByIO KyIbTYpy
6 2 cemectp XpaHeHue U 00pabOTKa TaHHBIX
7 1 cemectp O6mectBeHHbI MpoekT "O0yueHne ciyxeHnem"
8 4 cemectp MaiuaHaoe o0yueHue
Jucuuniaunel (MOAYJI4) U PAKTUKH, 1JIs1 KOTOPHIX 0CBOEHHUE TAHHOI MPAKTHKH HE00X0AUMO KaK NMpe/liecTByIollee:
1 & cemecTp BrimosiHeHre | 3a1uTa BEITYCKHON KBaTH(UKAIMOHHONW paboThI
2 6 cemectp ITpon3BonCTBEHHAS TPAKTHKA
3 8 cemectp [MpepauIuioMHas IpaKTHKa
4 8 cemectp OCHOBBI JICKAPCTBEHHOT'O PACTCHHEBOICTBA
OINMCAHUE MOKA3ATEJIEN, KPUTEPUEB M IIKAJI OHEHUBAHUSA KOMIIETEHIIUI B PAMKAX
JUCIUITIJIMHBI (MOAYJIST)

KO 1 HASBBAHUE KOMIIETEHIIUHN
YK-1: Cnoco0eH ocylIecTBJISITh MOMCK, KpUTHYECKHI aHAJIN3 U CHHTe3 MH(pOopMaIUU, MPUMEHATH CHCTEMHBII MOAX0 1JI51
pelIeHHsI MOCTABJIEHHBIX 32124}

NI YK-1: CTyaeHT 1eMOHCTPUPYeT CIIOCOOHOCTHh HAXOIMTh, AHAJU3HPOBATh U CHHTE3NPOBATh HH(OPMALIMIO U3 PA3THYHBIX
HCTOYHUKOB, 2 TAK/Ke MPUMEHATH CHCTEMHbII MOJAX0/] NPU PelIeHNHU CJI0KHBIX 32724 B 00JIaCTH arPOHOMMH.

3natb 1 noHumMath IlonsiTue MU, npuHIMNbI padoThl AJITOPUTMOB MAIIMHHOIO 00y4eHHs1, CHCTEMHBIIi OAX0] K JAHHBIM.
MeToabl cO0pa arpapHbIX JaHHBIX (CEHCOPbI, APOHbI, CIYyTHUKH).
HHcrpymenTsl nudposusanun arponpoussoacrsa (Python, TensorFlow, komnbloTepHoe 3peHue).:

Ypogens | OCHOBHBIE MTOHSTHUS MOMCKA HHPOPMAIMH, CTPYKTYPBI IaHHBIX.

Yposens 2 MeTobl KpUTHYECKOr0 aHaIu3a HH(POPMALIUU, OCHOBBI CHCTEMHOTO TIOAX0/1a.

Yposens 3 ANTOpUTMBI CHHTE3a HH(MOPMAIIMH, TPUHIUITEI CHCTEMHOTO aHaIN3a.

Yposens 4 CoBpeMeHHbIe MeTO/IbI aHau3a Big Data, cucTeMHbIe MOZIEH yIIPaBIeHHS POLIECCAMHU.

YMmeTh fesath (1eiicTBOBaTH) AHAJIU3 M CHHTe3 HHPOPMALMM U3 PA3HBIX HCTOYHMKOB.
COop U CTPYKTYpHpPOBaHHMe JAHHBIX AJs arpOTEXHOJIOT Hii.
Ilpumenenue U nuist ynpasiieHus npoueccamm.:

VYposens 1 Hcnonb30BaTh MOUCKOBBIC CUCTEMBI U 0a3bl JAHHBIX.

YpoBeHs 2 AHanu3upoBaTh HHPOPMAIHIO U3 1—2 UCTOUYHUKOB, BBIJCISATH KIFOUEBbIC TE3HCHI.
VYposens 3 Kputndecku onieHuBaTh MH(YOPMALINIO U3 PA3HBIX HCTOYHUKOB, CHHTE3UPOBATh 3HAHMSI.
VYposens 4 [IpuMeHsITh CUCTEMHBIN MOAXO0 K CIO0XHBIM 3ajauaM, IPOTHO3UPOBATH MOCIECTBHSL.

Baaners HaBbiKamMu (MMeTh HaBbIkH) COOp, aHATIU3 M MHTEPNPETANMSA JAHHBIX JJIS IPUHATUS PelIeHHi.
Padora ¢ natuuxamu u GIS-cucremamu.
Pa3zpadotka nmpoctbix ML-Mopeeli 11 NPOrHO3MPOBAHNUS U AaHAJIM3A.:

Vposens 1 bazoBsIMu MeTOmaMH COPTUPOBKH U TPYIIITUPOBKH JTAHHBIX.

VYposeHs 2 WHcTpyMeHTaMy BU3yallU3aliy JaHHbBIX (TaOIuIbl, TpaduKH).

Yposens 3 Texuukamu kinacrepusanuu 1 SWOT-ananu3a 1j1st peleHus 3a1a4.




Yposens 4

I/IHCprMeHTaMI/I MalIHuHHOI'O 06y'-IeHI/I${ JUISL IPOTrHO3UPOBAHUA U ONITUMU3AILINN peHleHI/Iﬁ.

YpoBHH CHOPMUPOBAHHOCTH KOMITETCHITHIA

KOMIICTCHIIUA HE
chopMmunorana

MHHUMAJTbHBIA

cpenHuit

BBICOKUI

OmneHkH (HOPMHUPOBAHNSI KOMIIEHTEHIIUH

Onenka «HEYHOBJIIETBOPUTCIBHO»

O1eHKa «yOBJICTBOPUTEIBHO) -
YPOBEHB 2

O1eHKa «XOPOILOY» - YPOBEHB 3

O1neHKa «OTIMYHOY - YPOBEHb 4

XapakTepucTHKa chOpMUPOBAHHOCTH KOMIIETEHIINI

Komnerenuus B noigHoi Mmepe
He chopMHpOBaHa.
Nmeromuyxcs 3HaHUM, yMEHUH
Y HAaBBIKOB HEJIOCTATOYHO IS
peLIeHHs TPAKTHIECKHUX
(mpodeccnoHaNbHBIX) 33124

CdopMIpoBaHHOCTH KOMIIETEHIINN
COOTBETCTBYET MUHUMAJIbHBIM
TpedoBanmsM. Mmerommxcs
3HAHUH, YMEHH, HABBIKOB B
LEJIOM JOCTAaTOYHO IJISI PEIICHUS
MPAaKTUYECKUX
(mpodeccnoHaIbHBIX) 33124

ChopmMrpoBaHHOCTH KOMIIETEHIINN
B 1I€JIOM COOTBETCTBYET
TpeboBaHusIM. MMerommxcst
3HaHUH, YMEHH, HAaBBIKOB U
MOTHBAIIHH B IIEJIOM JOCTaTOYHO
JUISL pEIIEHUs] CTaHAAPTHBIX
MPaKTHYECKHUX
(mpodeccroHaNbHEIX) 3a1a4

CdopMrpoBaHHOCTH KOMIIETEHIIHN
HOJTHOCTBIO COOTBETCTBYET
TpedoBanmsaM. Mmerommxcst

3HaHMUH, YMEHUI, HaBBIKOB U
MOTHBAlLUU B TIOJHON Mepe
JOCTATOYHO ISl PEIICHUS
CJIOXKHBIX TIPAKTHYECKUX

(mpodeccnoHaIbHBIX) 33129

KOJ U HA3BBAHUE KOMIIETEHIIUN
IMKC-2: Cnioco6en ocyuiecTBUTh c00p HH(popMauu, He00X0AUMOIi /151 pa3padoTKH CUCTEMBbI 3eMJleeTUusl U TEXHOJIOT i
BO3/1eJIbIBAHMS CEJIbCKOX0351HCTBEHHBIX KYJIbTYP;

NI IKC-2: YcnemHo ocBoeHbI METOAUKHU cO0pa U 00padOTKH JaHHBIX, HEO0X0AMMBIX AJIsl Ppa3paboTKH COBpeMeHHbIX
arporexHosoruii. CTyaieHT ymeer padoTaTh ¢ peajbHbIMH JAHHBIMH O COCTOSIHUH MOYBBI, KJIMMATEe H PACTEHHUsIX.

3Hatb u noHuMaTh IlonsaTne MW, npuHIuNbI padoThl JJrOPUTMOB MAIIMHHOIO 00y4eHHUsl, CHCTeMHbIii OIX0/ K JAHHBIM.
MeTtoasbl cOopa arpapHbIX JaHHBIX (CEHCOPBI, APOHbI, CIYyTHUKH).

HucTpymenTsl nndposnsanun arponpoussoiacrsa (Python, TensorFlow, komnbioTepHoe 3penne).:

Yposens 1 OCHOBHBIE UCTOUHHMKH arpapHbIX JaHHBIX (JIUTEpaTypa, OTUETHI).

Yposens 2 Texnonoruu c6opa JaHHBIX (TATUYUKH, IPOHBI, CIIyTHUKN).

Yposens 3 IMpunnunsl padotsl [oT-ycTpoiicTB, MeToAbI 00PAaOOTKU JaHHBIX B PEaIbHOM BPEMEHH.
VYposens 4 ANTOPUTMBI ONTIMH3AIAN cOOPa TaHHBIX, HHTETPAIHIO CHCTEM.

YmeTs aenath (1eiicTBOBAaTH) AHAJIU3 U CHHTE3 HHGOPMALMH U3 PA3HBIX HCTOYHHKOB.
COop U CTPYKTYpHPOBaHHE JAHHBIX AJS arPOTEXHOJIOT Hid.
IIpumenenne UM ni1a ynpasiieHHs IPOLECCAMM.:

Yposens | OuKCUPOBaTh AaHHbIE BPYUYHYIO (3alIUCH, TAaOIULIbI).

Yposens 2 Hcnonb30BaTh JaTUMKU I U3MEPEHHS IapaMeTPOB MOYBbI U KIMMAaTa.
VYposens 3 OO6pabaThiBaTh JaHHBIC C JPOHOB M CEHCOPOB, CTPOUTH KapPThI TOCEBOB.
VYposens 4 Pa3pabatsIBaTh TPOTOKOIBI COOpaA JAHHBIX AT KOHKPETHBIX KYJIbTYP.

Baagers HaBbIkamMu (MMeTh HaBbIkH) COOp, aHAJN3 U HHTEPNPETANUS JAHHBIX JJIS1 IPUHATHUS PelleHni.
Pab6oTta ¢ 1aTuukamu u GIS-cucremamu.
Pa3zpadoTka npoctbix ML-Mopeneii 118 NPpOrH03MpPOBaHuUs U aHAJIM3A.:

Ypogens 1 IpocteiMu Tabnuiamu Excel aiis ctpykryprpoBanust uHGOpMaLnu.

VYposens 2 GIS-cucremamu amst BU3yann3annuy T€0aHHBIX.

Yposens 3 IIporpamMmmMHubIM OOecnieueHreM Jist aHanmu3a arpojaraceToB (QGIS, Python).
Yposens 4 ABTOMaTH3UpOBaHHBIMHU IIaTdopmamu (Hanpumep, Agriculture IoT Platforms).

YpoBHH CHOPMUPOBAHHOCTH KOMITCTCHITHNA

KOMIICTCHIIUA HC
chopvmnorana

MHHUMAJTbHBIA

cpenHuit

BBICOKUI

OmneHkH (HOPMHUPOBAHNSI KOMIIEHTEHIIUH

Onenka «HEYHOBJIETBOPUTCIBHO»

O1ieHKa «yIOBJICTBOPUTEIBHO) -
YPOBEHB 2

O1eHKa «XOPOILO» - YPOBEHB 3

O1neHKa «OTIMYHOY - YPOBEHb 4

Xapakrepuctruka copMu

POBAHHOCTH KOMIICTCHIIMHU

Komnerennus B noaHoH Mepe
He chopMHUpOBaHa.
Nmeromuxcs 3HaHUM, yMEHUH
U HAaBBIKOB HEJIOCTATOYHO AJIS
PpEILIeHNUS TPAKTHUECKUX
(mpodeccnoHaNbHBIX) 33124

CdopMIpoBaHHOCTH KOMIIETEHIIHN
COOTBETCTBYET MHHUMAJIbHBIM
TpedoBanmsaM. Mmerommxcs
3HAHUH, YMEHHIA, HABBIKOB B
L[EJIOM JOCTaTOYHO IJIS PEIICHUS
MPaKTUYECKHUX
(mpodeccnoHaIbHBIX) 33124

CdopmMIpoBaHHOCTH KOMIETEHIINU
B II€JIOM COOTBETCTBYET
TpeboBaHusIM. MMerommxcst
3HaHUN, YMEHH, HaBBIKOB U
MOTHBAIIH B IIEJIOM JOCTaTOYHO
JUISL pEIIeHHs CTaHAAPTHBIX
MPaKTHYECKHUX
(mpodeccroHaNbHEIX) 33124

CdopMupoBaHHOCTH KOMIIETEHITHN
MOJTHOCTBIO COOTBETCTBYET
TpedoBanusaM. Mmerommxcs

3HaHMUH, YMEHU, HaBBIKOB U
MOTHBAlLlUU B TIOJHON Mepe
JOCTATOYHO ISl PEIICHUS
CJIOXKHBIX TIPAKTHYECKUX
(mpodeccnoHaIbHBIX) 33129




KO 1 HABBAHUE KOMIIETEHLIUU

MIIK-1: Cnoco0eH npuMeHsITH HU(POBBIEe TEXHOJIOTHH JIs1 YIPaBJIeHHs MPOLECCAaMM M JaHHBIMH B OTPAC/IN;

NI IK-1: CTtyaeHT BJaageeT cOBpeMeHHbIMU HM(POBHIMH TEXHOJOTUSIMH, MPUMeEHSIET UX VI 00PadOTKH AAaHHBIX U
ylpaBJeHHs IpolieccaM B arpOHOMHUH. YBepeHHo padotaet ¢ Python, ML-6u61uorexkamu u loT-ycTpoiictBamu.

3HaTb u noHuMaTh IlonsaTne UM, npuHuunbl padoThl aJJrOPUTMOB MAIIMHHOIO 00y4eHHUsl, CHCTeMHBbIi OIX0/ K JAHHBIM.
MeToasbl cO0pa arpapHbIX JaHHBIX (CEHCOPbI, APOHbBI, CIYyTHUKH).
HucTpymenTsl nudposnsanun arponpoussoiacrsa (Python, TensorFlow, komnbiorepHoe 3penne).:

Yposens 1 OcHoBHBIE IU(POBLIE HHCTPYMEHTHI, 0230BbIE IPUIOXKEHHUS.

Yposens 2 IMporpammupoanue Ha Python, npuniumnst pabotst ML-anropurMos.

Yposens 3 ApPXUTEKTYpbl HEHPOHHBIX CETEH, OCHOBBI KOMIIBIOTEPHOI'O 3PEHHUS.

Ypogrens 4 CoBpeMeHHbIC METO/IbI aBTOMATH3aluH (po00ThI, blockchain ass menoyku mocrapok).

Ymets aesath (1eiicTBOBAaTH) AHAJIU3 M CHHTe3 HHGOPMALMH U3 PA3HBIX HCTOYHUKOB.
COop ¥ CTPYKTYpHpPOBaHHE JAHHBIX AJs arPOTEXHOJIOT Hid.
IIpumenenne UU nuist ynpasiieHusi Ipomeccamm. :

Yposens | Vcnonb30BaTh rOTOBBIE PELISHUS 11 MOHUTOPUHTA (HapUMep, MPUIOKEHU Ul yyeTa yI0OpeHHUid).
VYposens 2 ITpoBOIUTE MPOCTOI aHAIN3 TAHHBIX (CPEAHUE, MEANAHBL, TUCIICPCHN).

VYposens 3 PaspabareiBate ML-Mozenu st knaccuUKaIUK KyJIbTYP WA TPOTHO3UPOBAHHMS.

VYposens 4 Co31aBaTh HHTETPUPOBaHHBIE IU(PPOBBIEC CUCTEMBI YIIPABIECHHS arpOIIPOU3BOJICTBOM.

Baaners HaBbikamMu (MMeTh HaBbikH) COOp, aHATIU3 M HHTEPNPETANMSA JAHHBIX IS IPUHATUS PelIeHn .
Pa6ora ¢ natyukamu u GIS-cucremamu.
Pa3zpadoTrka nmpoctbix ML-Moaeneii 11 NPOrHO3UPOBaHNUS U aHAJIN3A.:

Ypogens 1 ba3oBbIMH QYHKIHSIMU OHJIAHH-TIATGOPM.

YposeHs 2 bubnmorexamu NumPy u Pandas mist npeoO6paboTku JaHHBIX.

Yposens 3 TensorFlow/Keras mis 00y4eHust HeOONBLINX MOJIEICH.

Yposens 4 O6naunbiMu pemieHusaMu (AWS, Azure) u cuctemamu [oT mi1st MaciuTaGHOM aBTOMATH3AIMH.

YpoBHH CHOPMUPOBAHHOCTH KOMITCTCHITHIA

KOMIICTCHIIUA HE
chonvunorana

MHUHUMAaIbHBIA CpeIHHui BBICOKHH

OneHkn HOPMUPOBAHUS KOMICHTEHIUI

O1eHKa «HEYAOBIECTBOPUTENBHO» | OLCHKA «yAOBIECTBOPUTEIHHO) -

O1eHKa «XOpOoIIo» - YPOBEHb 3 OlLeHKa «OTJIMYHOY - YPOBEHb 4
- YPOBEHb 2 p yp yp
XapakreprcTHKa ¢HOPMUPOBAHHOCTH KOMIIETEHIIUH
Kommnerenius B moiaHO#H Mepe ChopMHpOBaHHOCTH ChopMHPOBaHHOCTH KOMITETEHIINH CdopMHpOBaHHOCTH
He chOpPMHUpPOBaHa. KOMITETEHI[HH B II€JIOM COOTBETCTBYET KOMITETEHI[HH
VIMEIOIMX s 3HAHUH, YMEHHUIA coonéercmyeT MI/II/IHI/IMaJ'II)H])IM Tpe60?aHI/I}IMA I:IMeIOH_II/IXCSI nmg{ocrmo COI(jITBeTCTByeT
eOoBanmsaM. IMerommxcst 3HAHUI{, YMEHHI, HABBIKOB U eboBanmsaM. Merommxcst
¥ HAaBBIKOB HEJOCTATOUHO VIS Tpeoos v 1 2/ ’ TpeoosB v I
3HaHUil, YMEHHI, HABBIKOB B MOTHBALIH B LIEJIOM JIOCTaTOYHO 3HaHUi{, YMEHHI, HABBIKOB U
pellIeHus MPaKTUYECKUX .
LIEJIOM JIOCTATOYHO ISl PELIEHHUS VISl pELIEHHs] CTAHIaPTHBIX MOTHBAIIUH B TIOJHOM Mepe
(mpodreccuonANBHBIX) 32124 MPAKTHIECKUX MPAKTHIECKUX JOCTATOYHO JUISL PELIICHHS
(mpodeccnoHaNBHBIX) 321249 (mpodeccnoHaNBHBIX) 321249 CIIO’KHBIX TIPAKTHYECKUX

COJEPXAHHUE JUCIUIIIAHBI

IIpumeuyanue (Mcnosab3yemMble

Kox HaumenoBaHnue pa3jieioB Bun Cemectp | Yacon KomneTtenix Wnrepaxr. HHTEePaKTHBHbIE ()OPMBI,
3aHATHS (3TanoB) U TEM padot U ¢opma Tekyuero KOHTPOJIsA
ycneBaeMoCTH)
Paspnen 1. BBeieHue B HCKYCCTBEHHbIN HHTEJIEKT
OcHOBHBIE MOHSATHS
HCKYCCTBEHHOI'0 YK-1,IIKC-
L1 HHTEJJIEKTAa: HCTOPHS, Jlex 5 2 2, IIIK-1
HANpPAaBJIEHHUs, 32241
1.2 Poa, UM & lqupOBOM Jlek 5 2 YK-LIIKC- 2 MHTepakTnBHas nekums
CeJIbCKOM X03s1iicTBe 2. MIK-1
13 YcranoBka u HacTpoiika Tp 5 ) YK-1,IIKC-
cpeabl pa3padoTKu 2 TIIK-1
1.4 PaGoTa ¢ OTKpBITHIMHU Tp 5 2 YK-1,IIKC- 2 Onpoc

JAHHBIMHA 110 AarPOHOMHUHU 2. JJ11K-1 [enosas urpa




H3y4enne coBpeMeHHBIX YK-1,IIKC-

15 | MM-ousamorex cr > 20 ) 2 k-1
Pa3nen 2. BazoBble MeToab! 1 aaroputmsl MU
JKCNepTHbIE CHCTEMBI U YK-1,IIKC-
2.1 CHCTEMBbI MOIAEPKKH Jek 5 2 2,ITIK-1
TIPUHSITUS peLeHnii
OcHOBBI HEHPOHHBIX ceTeil YK-1IIKC-
2.2 U UX PUMEeHeHUe B Jek 5 2 2,ITIK-1
arpoTexXHOJIOrusX
23 Metoas1 Oﬁpf Goricn Jlek 5 2 YK-LIIKC- 2 MHTepakTMBHasa nekuus
HU300paXkeHMii M BH/1e0 2 I11IK-1
ITocTpoenne npocThIx YK-1,IIKC-
2.4 JIKCIEPTHBIX CUCTEM JJIS Tp 5 2 2,11 K-1
OLIEHKH COCTOSIHUS
TOCEBOB
Kaaccndpunrxanus YK-1IIKC-
25 H306pa)KeHl/IHUpaCTeHI/lI/l c Tp 5 2 2,11 K-1
MOMOIIBI0 HeHPOHHBIX
ceTei
26 AHAJIU3 CIYTHUKOBBIX I 5 ) YK-LIIKC- 2 Mpaktuyeckas pabota
} CHHMKOB I0JIeH p 2 IIK-1 TectTMpoBaHue
Ipoexr: YK-1,IHKC-
MHTE/IEKTYaJIbHAsA 2,ITIK-1
2.7 cucremMa nongepxku | Cp 5 30 3alwmra npoekKTa
NPUHATUSA PpelleHuii s
arpoHoma
Pa3gen 3. IIpumenenue UM B arpoTexHo/iorusax
IIporxno3upoBanue YK-1IIKC-
31 YPOKAHHOCTH U 3 Jlek 5 2 2,ITHK-1
BBIsSIBJIEHUE 3200/1eBaHUI
pactenmii ¢ nomombio UN
HHTes1ekTya 1bHbIE YK-1,IIKC-
32 CHCTEMbI YIIPABJICHUSA ek 5 2 2,1 K-1
pecypcamu (I10J14B,
yaoOpeHust)
Hurerpanus IoT u UA B YK-1,IIKC-
3.3 "yMHOM'"' ceIbCKOM Jek 5 2 2,IIK-1
xo3s1iicTBe
Pa3zpaboTrka mogean st YK-1,IIKC-
MPOTHO3MPOBAHMS 2,ITIK-1
34 YPOKaliHOCTH HA OCHOBeE IIp 5 2
MYJbTHCHEKTPAIbHBIX
HAHHBIX
ITocTpoenne cucreMbl YK-1,IIKC-
3.5 paHHero o0Hapy:KeHust IIp 5 2 2,ITIK-1
3a00J1eBaHMii pacTeHuit
Hcnoas3osanue [oT- YK-1LIIKC-
3.6 JAaHHBIX ISl ONTHMHU3AINH IIp 5 2 2,1IIK-1
NMPOIECCOB B AT POHOMHH
AHanu3 KeiicoB BHeApeHHsI YK-LIIKC- KpyrAbiit cton
37 WU B arpoTexHoI0rusix Cp S 26 2,I11K-1 TectupoBaHue
HNEPEYEHb YYEBHOM JUTEPATYPHI U PECYPCOB CETH "UHTEPHET", HEOBXOIUMBbIX JIJIsI
MPOBEJEHUSA TUCIUIIJIMHBI (MOAYJIS)
NEPEYEHH YYEBHOM JUTEPATYPHI
OcHOBHast TuTepaTypa
JI1.1 AmnppeitunkoB A.B., AunpeitunkoBa O.H. MHTenekTyansHble HHQOPMAIIMOHHBIE CUCTEMBI U METOJIbI HCKYCCTBEHHOTO
UHTEIUIeKTa [ DNeKTpoHHbIH pecypc]: Yueonuk. - Mocksa: OO0 "Hayuno-uznarensckuii ientp MHOPA-M", 2024. - 530
— Pexxum noctyna: https://znanium.ru/catalog/document?id=439338
J11.2 AnnpesroB H. B., EBgokumosa T. C., [1asnoB A. /1., Certauk A. C., HnetimoBua M. I1. MeToapI HCKYyCCTBEHHOTO

UHTEJUIEKTa [ DNeKTpOHHBIH pecypc]:yueonoe nocobue. - Kazans: KHUTY-KAU, 2024. - 392 — Pexxum noctyna:
https://e.lanbook.com/book/434162

JlomoHUTeNIbHAS TUTEpaTypa

m 1

CynakoB B. A., Turos 1O. I1. MeToapl HCKYCCTBEHHOT'O HHTEIUIEKTA B MH)OPMALIMOHHBIX CUCTEMaX [ DIEKTPOHHBIN
pecypcl:yuebnuk. - Mocksa: PTY MUPDA, 2024. - 150 — Pexxum goctyna: https://e.lanbook.com/book/457079




Mertoauueckast TuTepaTypa

JI3.1

Masnsko C. B., lnane C. A. MeTobl HCKYCCTBEHHOTO MHTEIUIEKTA [ DJIEKTPOHHBIN pecypc|:MeToAndecKre YKa3aHus 110
BBITIOJIHEHHIO JTa00paTOpHBIX paboT. - Mockea: PTY MUPDA, 2023. - 38 — Pexum goctyna:
https://e.lanbook.com/book/382400

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOINECCA IO JUCHUILI/IMHE (MOAYJIIO)

Howmep aynutopun

Haznauenne

O6opynoBanue u [10

Anpec

352

VYuebHas ayauTopus 1Lt
IIPOBEJICHUS 3aHATUH
JeKIMOHHOrO THMa (352)

68 mocamoYHBIX MecCT, pabouee MecTo
MperoiaBarteis, OCHAICHHbIE
yueOHOIi MeOeIblo, MarHUTHas
JIOCKA, MHTePaKTUBHAS TOCKA,

0eCTIpOBOHON HOCTYI K HHTEPHETY,

creuabl. Ciucok I10: AnTuBHpYC
Kaspersky; cuctema AHTHILIaruar;
Microsoft Office ProPlus 2016;
Microsoft OfficeStd 2016; Microsoft
Windows Vista Business Russian
Upgrade Academic; Microsoft Office
Professional Plus 2007; LibreOffice;
Adobe Reader DC; VLC Media
Player.

670024, Pecriy6muxa Bypsrus, T.
VYnan-Yna, yn. Iymkuna, n.Ne8 |
YueOHblil KopIyc

530

VYueOHast ayuTopust yist
MPOBEICHUS 3aHATHI
JIEKIMOHHOTO THIIA, 3aHATHH
CEMHHApPCKOTr0 THIa, KypCOBOI'O
MIPOEKTHUPOBAHUS (BBITOITHEHUS
KypPCOBBIX paboT), FPYNIIOBBIX U
HHIUBUYaTbHBIX
KOHCYJIbTAIUH, TEKYILETO
KOHTPOJISI X TIPOMEXYTOUHOH
arrectanuu (Kabuner
nHdopmatukn) (530)

MoOOWITBHBIH KOMIBIOTEPHBIH KIacc
ICLab 30 + 1, c HOIKIIIOYEHHUEM K
cetu IHTEpHET U 10CTYIIOM B
DUOC, pabouee mecTo
npernozaaBaress (IepcoHaNbHbIH
komnbrotep 450W / H610 / Core 13-
12100 / DDRS5 8GB / SSD 512CB,
Mouutop Valday 27°°, noKkymeHT-
kamepa IQBoard IQView E65100,
WUBII IpponBack Basic 650 ),
OCHAIlIEHHbIE yu4eOHO MeOelblo,
WHTEpaKTHUBHAs naHelb (86
350cd/m2, 5000:1, 4K UHD, 16:9, 60
Hz ¢ Bctpoennsim OPS 15 4 snpa, 8
MOTOKOB, TakToBas yactora 4.2 I'T'1,
816 03Y, 25616 SSD, HDMI 2.0
out, RS232, Wi-Fi AX210, Windows
10 ¢ mockamu c penbcoBOM
CHCTEMOM peryaupoBaHusi, BeO-
KaMmepa, MUKpO(OH), KOMIUIEKT
y4eOHO-1a00paToOpHOTro
obopynoBanus. Criucok 10 Ha
xoMmbioTepax: Astra Linux Special
Edition, Ycunensnsiii («Boponex»)
PYCB.10015-01 (®CTIK).
LibreOffice. BekTopHbIii pegakTop
nkscape. ['paduueckuii pegaktop
Gimp. BekropHsblit pegakTop
Inkscape. I'paduyeckuii pegakrop
Gimp. SI3bIK IpOrpaMMHUPOBAHUS
Python. fI3bIk IporpaMMupoBaHus
Pascal ABC.NET. SI3b1x
CTaTHCTHYECKONH 00pabOTKH AaHHBIX
R. GPSS World Student. ITporpamma
st momenupoBanus StarUML

670024, Pecriy6nuka Bypsitus, .
Vaan-Ym, yn. [lymkuna, . Ne§ |
Bubnnoredno-uHGOpMaIMOHHBIH
KOpITyC

452

Ilomemenune ans
CaMOCTOSITENBHOM PabOThI
00yyaromuxcs, KypcoBoro
MIPOEKTUPOBAHMS (BBIIIOTHEHHUS
KypCcOBBIX paboT) (452)

9 paboumx MeCT 00yUaIOIINXCS C
MEPCOHATBHBIM KOMITBIOTEPOM C
MOJKITIOUCHUEM K ceTi HTepHeT U
noctynom B OMIOC  + 6
MOCA/I0YHBIX MECT, pabodee MeCTO
IIperoiaBaTeis, OCHAIICHHEIE
yuebHoit mebenbto, [IK B ¢/0
(Amd64 X2 5000, monuTOp,
KJIaBHATypa, MbIIIb) - 9 IIT., CTEHBI,
Jocka MarHuTHas odrcHas. Crincok
I1O na xommnerotepax: Kaspersky

670024, Peciy6niuka Bypsitas, T.
VYnan-Yna, yn. Ilymkuna, 1. Ne§ ,
bubanoreuno-uHGOPMaLXOHHBIH
KOpIIyC




Endpoint Security s OusHeca,
Microsoft OfficeStd 2016 RUS OLP
NL Acdmc./JoroopNe ITI1-61/2015

r. O mocTaBKe MPOrpaMMHBIX
mpoaykToB oT 9 nexadps 2015 roxa
Microsoft OfficeProPlus 2016 RUS

OLP NL Acdmec./Jorosop Ne IIII-
61/2015 r. O nocraBke MpOrpaMMHBIX
IPOIYKTOB OT 9 nexadps 2015 roga
Microsoft Windows Vista Business
Russian Upgrade Academic OPEN
No Level 'ocynapcTBeHHBIH
koHTpakTNe 25 ot 1 anpens 2008
ronaBexTopHsIit pexakTop Inkscape.
I'paduueckuii pegaxrop Gimp. S3bik
nporpammupoBanus Python. SI3bik
HpOrpaMMHUPOBAHUS
Pascal ABC.NET. SI3bix
CTaTUCTHYECKOI 00pabOTKU TaHHBIX
R. GPSS World Student. IIporpamma

JULSL MOJEIUPOBaHUS OH3HEC-

nponeccoB Ramus Educational.

[Iporpamma moaenupoBaHus
KOpropaTuBHOM apxurekTypsl OPI'-

MACTEP IIporpamma st
monenupoBanust StarUML
IIporpaMMmHBINA KOMILTEKC
«KomrproTepHas aenoBas urpa
«BU3HEC-KYPC: Makcumym.
Bepcus 1

NEPEYEHb PECYPCOB UH®OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOMW CETA MHTEPHET 1 JIOKAJIbHBIX
CETEN AKAJEMHAHA, HEOBXO/JMMMBbIX JIJISA OCBOEHUA JUCHHUTIIIMHBI (MOAYJISA)

1. Y naneHHBIE 3IEKTPOHHBIC CETEBbIC YUEOHBIE pECYPCH BDEMEHHOTO AOCTYTA, CHOPMUPOBAHHBIE HA OCHOBAHHUH MPSIMBIX
JIOTOBOPOB C IIpaBoo0IaiaTesiMu (3JeKTpOHHO-0MOIHOTeYHbIe cucTeMBbI - ObC)

HaumenoBanue Hoctyn

1 2
OnexkTpoHHO-0nOIMoTeuHast cucreMa M3garenscTBa «Znaniumy http://znanium.ru/
OnexkTpoHHO-0nOMmoTeuHast cucrema M3narenscrBa «JlaHb» http://e.lanbook.com/
DnexTpoHHO-OnbNMMoTeyHas cucreMa Mznatenscra «FOpait» http://urait.ru/

2. DIEKTPOHHBIE CETEBBIE PECYPCHI OTKPHITOTrO AocTyna (TpodeccuoHabHbIe 0a3bl TaHHBIX, MACCOBBIC OTKPHITHIC OHJIAWH-KYPCHI
U TIp.):
1 2

ITnarpopma «OTKpBITOC 00pa3zoBaHKe) (OHIAHH-KYPCHI 110 0a30BBIM AUCIHIUINHAM,

o https://openedu.ru/course/
U3Y4aeMbIM B POCCHHCKUX YHUBEPCHTETAX)

[TpodeccronanbHble 6a3bl JAHHBIX http://e.lanbook.com/

3. DneKTpoHHbIE y4eOHbIe U yueOHO-METOANIECKUE PECYPCHI, MTOITOTOBIICHHBIC B aKa/IEMHU:

1. O6paboTka 1 aHanK3 OOJIBIIKX JAHHBIX : METOAMYECKHE PEKOMEHIANH [T 00yJarouXcs 10 HanmpasieHuto noarorosku 09.03.03
"IMpuxnaguas napopmartuka" / M-Bo cen. xo3-Ba P®, Bypsirckas 'CXA um. B.P. ®unumnmosa ; coct.: H. B. Canyes, O. A. ['apmaesa. - Ynan-
VY : ®I'OY BO BI'CXA, 2021. - 49 c. - URL: https://elib.bgsha.ru/sotru/00250

2. MHrennekTyaibHble HHOOPMAIMOHHBIC CUCTEMBI : METOIMYECKUE YKa3aHHs IS IPOBEACHUS 3aHATHH CEMUHAPCKOTO THIIA 1
CaMOCTOSITENIbHOM paboThI U1st 00ydaromuxcs o HanpasieHnio moarotosku 09.03.03 Ipuknaaxas nHpopmaruka / M-Bo cen. xo3-Ba PO,
bypsatckas 'CXA um. B. P. ®unumnnosa ; coct. H. b. Canyes. - Ynan-Y a3 : ®I'BOY BO BI'CXA, 2018. - 40 c. - URL:
https://elib.bgsha.ru/sotru/01584

NHO®OPMAIIMOHHBIE TEXHOJIOI'MHU, UCITIOJIb3YEMBIE TP OCYIECTBJIEHUA OBPA30BATEJIBHOI'O TPOLHECCA
IO AMCHUIIVIMHE (MO YJIIO), BKJIIOYAS TIEPEYEHDb TIPOI'PAMMHOI'O OBCIIEYEHUA 1 THO®OPMAIIMOHHBIX
CIIPABOYHbIX CUCTEM

1. TTporpamMMHbI€ TPOAYKTHI, HEOOXOIUMBIE JISI OCBOCHUS YI€OHOM JUCITUTLTHHBI

Bunel yueOHBIX 3aHATHH U paboT, B KOTOPBIX UCIIOIB3YETCS

Hammenoanue nporpammuoro npoayktsl (I11T) AHHBI IPOLYKT




Microsoft OfficeStd 2016 RUS OLP NL Acdmec. [Jorosop Ne [I1-61/2015 . O
TIOCTaBKe IIPOrpaMMHBIX IIPOIYKTOB 0T 9 nexabps 2015 rona

Microsoft OfficeProPlus 2016 RUS OLP NL Acdmec. [orosop Ne ITI1-61/2015 T.

O mocraBKe NPOrpaMMHBIX IPOAYKTOB OT 9 nexadps 2015 roga
Microsoft Windows Vista Business Russian Upgrade Academic OPEN No Level
T'ocynapcrBensslii koHTpakT Ne 25 ot 1 anpens 2008 roga

3aHsATHA CEMUHApPCKOI'o TUlia, CaMOCTOATEIIbHAL pa60Ta

2. NadopmanimoHHbIe CIIpaBOYHbIE CUCTEMBI, HEOOXOIMMBIE JJIsl pealn3aliiy Y4eOHOro nporecca

MudopmarnmoHHO-11paBoBO# mopTan «I apaHT»

B JIOKQJIbHOM CETH aKaIeMUH
http://www.garant.ru/

CHpaBO‘—IHO-HOI/ICKOBaﬂ CcCUucreMa «KOHCyJ’IBTaHT TLrocy

http://www.consultant.ru/

3. MndopmanmonHo-obpazosatesnbHble cuctemsl (QMOC)

Hammenosanune DMOC u moctyn Hoctyn
UCHOJIb3YeTCs JAHHASL CHCTEMaA
1 2 3

OdunuansHeIi caiiT akageMun http://bgsha.ru/ 3aHATHS JEKIIMOHHOTO THIa, CEMHUHAPCKOTO
THIIA, CAMOCTOSITENIbHAS paboTa

JlnaHbIi KabuHeT http://lk.bgsha.ru/ 3aHATHS TEKLUOHHOIO TUIIA, CEMUHAPCKOTO
THIA, CAMOCTOSITENIbHAS PaboTa

AC Jlexanat B JIOKAJIbHOM CETH aKaJIeMUU -

KopnopatusHslil mopTan akageMun http:/portal.bgsha.ru/ 3aHATHS TEKLIUOHHOIO TUIIA, CEMUHAPCKOTO
THIA, CAMOCTOSITENIbHAS PaboTa

UC «Ilnanbm B JIOKAJIbHOH CETH aKaJeMHUU -

Toptdonmo obyuarorerocs http://lk.bgsha.ru/ CamocTosTenbHas padbora

CaiiT Hay4HOW OHOTHOTEKH http:/elib.bgsha.ru/ 3aHATHS JEKIUOHHOTO THUIIA, CEMUHAPCKOTO
THUIIA, CAMOCTOSITENIbHAS PaboTa

OnekrpoHHas oudanoreka BI'CXA http:/elib.bgsha.ru/ 3aHATHS JICKIIUOHHOTO TUITa, CEMHHAPCKOTO

THIIA, CAMOCTOATEIIbHAA pa60Ta

Bupbr yaeOHBIX 3aHATHI U paboT, B KOTOPBIX

KAJIPOBOE OBECNEYEHUE YYEBHOT' O ITPOIIECCA MO JUCIHUIIIMHE (MOJY.JIST)

Yposens 06pa3oBaHus. CrenuaabHOCTh B

®UO npenonapaTens KBAIU(HUKALKSA B COOTBETCTBUM C UTIJIOMOM. V4eHas CTeNeHb, y4EHOE 3BaHHE
IMpodeccuonanbHas MepenoaroToBKa
1 2 3
Canyes Huma BaromoprxneBnd Bpicinee oOpasoBanue - cienuanuret, Maremarika | K.¢).-M.H.JOLEHT

u (usuka, npenosaBarenb MaTeMAaTHKU U QU3UKH
cpemHel mIKoIBI, MpodeccnoHaIbHas
nepenoarotoBka "MHdpopmaTrka, BEIYUCIUTEIbHASL
TEXHHMKA U KOMIIbIOTEPHBIE TEXHOTOTUN"

OBECIIEYEHHME YYEBHOI'O TIPOIECCA IO JUCHUIIJIMHE (MOAYJIIO) AJIs1 HHBAJIUAOB U JIUIL C
OI'PAHUYEHHBIMUM BO3MOKXHOCTSAMMU 310POBbS

OpraHn3anuoHHO-TIEJarornIecKoe, MCHX0JIOr0-1IeJarornIecKoe CONMPOBOXKICHIE 00yJaromMXCsl THBAINIOB ¥ JINI] C OTPaHUIEHHBIMH
BO3MO>KHOCTSIMHU 3/I0POBbSI OCYIIIECTBIISIETCSI HA OCHOBAHHY COOTBETCTBYIONIEH PEKOMEHJAINH B 3aKIIOUEHHH TICHXOJIOTO-MEINKO-
NeJarorn4ecKoil KOMUCCHY WM HHANBHIYaJIbHON IporpaMMe peabMInTanuy HHBANUAA. AKaJIeMHus, 110 3asiBICHHIO 00yJaroIIerocs, Co3aaeT
CelMalIbHbIE YCIOBHS AT MONydeHHs BBICHIEro 00pa30BaHuUs HHBAIUIAMU U JIULAM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBBSI:

- UCTIOJIb30BAaHKE CIICNMAIM3UPOBAHHBIX (aaNTHPOBAHHBIX) Pa00YUX MPOrpaMM JUCHHUIUINH (MOIYJICH) U METOIOB O0YUYESHUS U BOCIIUTAHUS,
BKJIIOYasl HAIMYUE aJIbTePHATHBHON BEPCHH O(QHINANEHOTO CaliTa opraHu3auu B cetH «VHTepHeT» Ui c1aboBUAAIINX;

- UCTIONB30BAHHE CIICNUATIBHBIX YIEOHUKOB, yIEOHBIX TOCOOMI 1 APYTUX yIeOHO-METOUIECKIX MaTEPHAIOB, BKIIOYAs aTbTePHATUBHbIC

(dbopMartsl Ie4aTHBIX MaTepHaoB (KPyHIHbINH WpUdT Win ayanodaiisis);

- UCTI0JIb30BAHUE CIICHUAIIbHBIX TEXHUYCCKUX CPEACTB 06yqe1-m${ (MyJ'II:TPIMe}:[PIﬁHOG 060py/‘IOBaHI/Ie, OpPITCXHUKA U UHBIC CpeﬂCTBa)

KOJIJICKTUBHOI'O 1 UHAUBUAYAJIbHOI'O IIOJIb30BaHU S, BKJIIOYasl YCTAaHOBKY

MOHHUTOPOB C BO3BMOKHOCTBIO TPAHCIIALIUNA Cy6TI/ITp0B, obecreuenue HaJJIC)KAITUMHU 3BYKOBBIMH

BOCIIPOU3BEACHUSIMH HH(POPMALIUH;

- IPEIOCTABIICHHE YCIIyT aCCHCTEHTA (PH HEOOXOMMOCTH), OKa3bIBAIOIIETO 00YUYAIOIIMMCS HEOOXOAUMYIO TEXHUUECKYHO TOMOIIb UITH YCIYTH

CYPIIOTIEPEBOTINKOB / TH(IOCYPIOTIEPEBOIIHKOB;

- [IPOBCACHUEC I'PYNIIOBBIX U HHAWBUAYAJIbHBIX KOPPEKIITMOHHBIX 3aHATHH 11 Pa3bACHEHUA OTACIIbHBIX BOIIPOCOB HSy‘IaCMOfI JUCHHUITITHHBI

(Momyns);

- POBEJ/ICHNE MPOLEIYPhI OLCHUBAHHS PE3YJILTATOB 00YUYECHHS BO3MOXKHO C y4ETOM 0COOCHHOCTEH HO30JI0rHi (YCTHO, MMCBMEHHO Ha Oymare,
MMICEMEHHO Ha KOMIBIOTEpE, B (hOpMe TECTHPOBAHUS U T.I1.) TIPH HCIOJIB30BAHUH JOCTYITHOH (hOPMBI IIPETOCTABICHHS 3aJaHUH OI[EHOYHBIX
CpEICTB M OTBETOB Ha 33/1aHus (B eyaTtHol GopMme yBeInueHHbIM pudToM, B HhopMe ayano3aIicH, B popMe AIEKTPOHHOTO JOKYMEHTA,
3a/1aHUs 3aYMTHIBAIOTCS ACCUCTEHTOM, 3aJJaHMs MPEJOCTABISAIOTCS C UCIIOIb30BAaHUEM CYPAOIIEPEBOA) C

HCIIOJIb30BAHUEM JONOJTHUTECIIBHOTO BPEMEHHN AJId IIOATOTOBKHU OTBETA,

- obecrieueHne 6eCHpeH${TCTBeHHOFO J0CTyIla 06y‘-IaIOHII/IMC$[ B y‘-Ie6HBIe TMOMEUICHUS, TYAJIECTHBIC U IPYTrU€ MMOMEIICHUA OpraHnu3alu, a

Taroke MpeOBIBaHUS B YKa3aHHBIX TOMEIICHIUX (HAIMYHUE ITaHTyCOB, MOpyJHEH, paCIIMPEeHHBIX ABEPHBIX IPOEMOB H APYTHUX MIPUCTIOCOOICHUH);

- obecreyeHne coyeTaHus OHIAH U O(IIaiiH TEXHOIOTHH, a Tak)Ke HHANBHIYAIbHBIX U KOJUIEKTUBHBIX (hOpM pabOTH B y4eOHOM mpolecce,
OCYILECTBIIIEMOM C UCHOJIb30BAHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHbBIX TEXHOIOTHI;

- U IpyTHe yCIIoBHs, 03 KOTOPBIX HEBO3MOXKHO Wi 3aTpyaHeHo ocBoenne OITOIT BO.

B nemsax peanmsarun OIIOIT BO B akagemun o6opynoBaHa 6e30apbepHast cpelia, yIUTHIBAIONIAs TOTPEOHOCTH JIMI] ¢ HApyIIEHHEM 3pEHHS, C

HapyIICHUSIMHU CITyXa, C HAPYIICHUSIMH OTIOPHO-ABUTATEIFHOTO




armapara. TeppraTOpHs COOTBETCTBYET YCIOBHSIM OECTIPEISITCTBEHHOT0, 0€301aCHOTO U yI0OHOTO NepeIBIKEHIS HHBAIMIOB 1 JIUII C
OTpaHNYCHHBIMH BO3MOKHOCTSIMHU 310POBBs. Bxox B yueOHbIH KOpITyC

000pyJ0BaH MaHIyCaMH, CTEKJIa BXOIHBIX JBepeil 0003HaYEHBI CIIENNATbHBIMY 3HAKAMH JUIS CTA00BHISIINX, UCTIONb3YeTCs ciucTeMa bpaitns.
CoTpyJHUKY OXpaHbI 3HAIOT NOPSAOK IEHCTBUI NIPH NPUOBITUH B aKaIEMUIO JIMIA C OTPAaHUYCHHBIMHA BO3MOXKHOCTSIMH. B akanemun co3nana
TOJIepaHTHAsI COMOKYJIBTYPHAsI CpeJia, OCYIIECTBISIETCS HE0OOX0IMMOe COIIPOBOXKICHUE 00pa30BaTeIbHOTO IpoLecca,

IIPU HEOOXOIMMOCTH TPEOCTABIISAECTCS BOJIOHTEPCKAs TOMOIIb 00YJAIOIIMMCS HHBAINAAM U JUIAM C OTPAHIMYCHHBIMH BO3MOXKHOCTSIMU
3/10POBBSL.

BBEJEHUE

1. OnieHOYHBIE MaTEpHANIbI IO JUCLHMIUIUHE (MOJIYJIIO) SIBISIOTCS 00s3aTeNbHBIM 000CO0ICHHBIM MPUIIOXKEeHHEeM K Paboueii mporpamme
JHCIAIUTMHBI (MOZYJIS) ¥ IPEJICTABICHBI B BU/IE OLIEHOYHBIX CPEACTB.

2. OnieHOYHBIE MaTepUabl IBISIETCS COCTABHOH 9acThI0 HOPMaTHBHO-METOIMIECKOTO 00ECTIEYeHHsI CUCTEMBI OI[EHKH KauecTBa OCBOCHHS
00y4aroUMMHUCs YKa3aHHOW AUCIMIUTAHBI (MOIYJIS).

3. Tlpu moMoIIHM OIIEHOYHBIX MAaTEPUAIOB OCYIECTBISIETCS KOHTPOJIb 1 YIIPaBJIeHHE MponeccoM GopMHUPOBaHHs 00yUaIOINMHUCS KOMICTSHIHH,
u3 yucina npexycmorpeHHbx @I'OC BO B kaduecTBe pe3ysIbTaTOB OCBOCHUS JUCHUIUIUHBI (MOAYJIS).

4. OueHOYHBIE MaTepUaIbI 10 AUCIUILIMHE (MOIYIIO) BKIIOYAIOT B ceOst:

- OLICHOYHBIE CPEACTBA, TPUMEHIEMbIE IPH IPOMEXKYTOUHOH aTTECTAIMHN 110 UTOTaM M3yYEeHUS AUCIUTIIHHBI (MOIYIIS).

- OLICHOYHBIE CPEJCTBA, IPUMEHIEMbIC B pAMKaX MHANBUIYAIM3allMH BbINOIHEHHS, KOHTPOIs uKcHpoBaHHBIX BUoB BAPO;

- OLICHOYHBIE CPEACTBA, IPUMEHAEMbIE U1 TEKYLEro KOHTPOJLA;

5. PazpaboTunkamMu OIeHOYHBIX MaTE€PUAJIOB 10 AUCIUINIMHE (MOIYIIIO) SIBIISIOTCS HperofaBaTeny Kadenpel, oOecreynBalomel n3yucHue
00y4aroIMMHUCS TUCIUILIHHBL (MOIys), B Akagemun. ConepikaTenbHON OCHOBOM ISl pa3paOOTKH OLIEHOYHBIX MaTEPHAJIOB sBisieTcs Pabodas
MIporpamMMa JUCHMIUTMHEI (MOJTYJIs).

l'[epellem, BH/10B OIICHOYHBIX CPEACTB

1. IlepedyeHb BONIPOCOB K 3a4ETy

2. KommekT 3agaHuif U1 IpaKTHIeCKUX padoT

3. [TepeueHb KOHTPOJIBLHBIX BOIIPOCOB VISl MPOBEACHUS YCTHBIX OMPOCOB
4. IlepedeHpb BOTIPOCOB IS CAMOCTOSTEITHHOTO H3YICHHUS

5. TecToBrle 3agaHus

6. Keilic-3amanus

Cpe[lCTBa I l'lpOMe)KyTO‘IHOﬁ ATTECTAIlUH IO HTOTaM M3Yy4YCeHHUs NTUCHUIIIHHbI

HopmarusHas 6a3a npoBeieHHs TPOMEXKYTOUHON aTTeCTalMU 00yJarOIUXCs 0 Pe3yIbTaTaM U3ydeHHs AUCLUIIINHbL:
MeTozbl HCKYCCTBEHHOTO UHTEJICKTA

1) mefictByromee «IlomoxeHne o TEKyieM KOHTPOJIE yCIIEBAEMOCTH U MPOMEKYTOUHOH aTTecTanuu oOyqarontuxcst ®I'bOY BO Bypsrckas
I'CXA»

OCHOBHBIE XapaKTEPUCTUKH MPOMEXKYTOUHOM aTTeCTAI[MN 00YYAIOIUXCSI IO UTOTaM HU3Y4eHHUS JUCIUTUTHHBI

1 2
. CTAQHOBJICHUE YPOBHS IOCTIDKEHHMS KXK/IBIM 00yJaronmMes 1esieii 00y4eHuns no JaHHOM
Llenb MPOMEXyTOUHOH aTTECTALMH - Y yp A A yHaaiom 1 e a
JMCLUIUINHE
®dopma MPOMEKYTOYHOI aTTeCTaluH - 3a4ét / mudQepeHIpOBaHHbIN 3a4eT

Mecto MPOUECAYPHI IMOJTYUCHUSA 3auéra 1) y4yacTtue o6yqa101uer0091 B Ipoueaype mnojay4CHus 3ayéTra OCYHICCTBJIACTCA 3a Cuét yqe6Horo

BpEMEHH (TPYIAOEMKOCTH), OTBEAEHHOTO HA H3YYCHHE NUCIHILUIAHBI

BTrpaduke y4eOHOTO Iporecca
2) mpouexypa npoBoautTcs B pamkax BAPO, Ha mocnenHel Henene cemectpa

OCHOBHBIE YCIIOBHSI TIOJTyYCHHSI 1) oOy4aromuiicsi BBIMOIHIII BCE BUBI YUeOHO# paboTh! (BKIIIOYAst CAMOCTOSTEIBHYIO) H OTYUTAIICS
oOydaroummMes 3a4€Ta: 00 WX BBINIOJHEHUHU B CPOKH, YCTAHOBJICHHBIC TPAGHKOM yUESOHOTO MpoIiecca 1Mo AUCIUILIHHE

IlepeyeHb BONPOCOB K 3a4€Ty
1. Yro Takoe UCKycCTBEHHBIN nHTELIEKT? Kakue ero ocHOBHbIE HANPABIECHHU?
2. B yem omnuune mexay MU, MalmMHHBIM 00y4YEHHEM H TIIyOOKUM 00yYeHHEM?
3. Kakue THIIbI MAITKHHOTO 0OyUeHust Bbl 3HaeTe? [IpuBequTe NPUMEPDI UX IPUMEHEHHUS B arPOHOMHH.
4. Yro takoe supervised learning u unsupervised learning? ITpuseauTe npuMepsl.
5. Yro Takoe nepeoOyyeHHe MOJIEIH M KaK ¢ HUM 60poThes?
6. Yro Takoe KpOCC-BANUIAINS U 3a9eM OHa Hy)XHA?
7. Kak oueHHBaeTCs Ka4eCTBO MOJENel MaIIMHHOTO 00y4enus? Ha30BuTe OCHOBHBIE METPHKH.
8. Uro Takoe HeliponHas ceTh? Kak paboraer nepuentpon?
9. Kakue apXUTEKTypbl HSHPOHHBIX CETEH BbI 3HACTE U I OHU IIPUMEHSIOTCS?
10. Yro rakoe Big Data 1 kak OH HCIIOJB3YETCS B TOYHOM 3eMiieenn?
11. Kakue naHHble HCIIONB3YIOTCA B IPOTHO3UPOBAHUU YPOKAWHOCTH?
12. Kax U MokKeT OBbITh UCTIOIB30BaH JUIS IPOTHO3MPOBAHUS ypoxKas?
13. Kakue MeTonpt 06paGoTKH H306paKeHHH UCIIONMB3YIOTCA B KOMITBIOTEPHOM 3pEHHH?
14. Kak U nomoraer B pacro3HaBaHuu 0ojie3Hel pacTeHuii?
15. Yro Takoe NDVI 1 Kak OH HCIIOJIB3YETCS B CEIBCKOM X0351HCTBE?
16. Kax M MOKeT IOMOYB B ONITHMHU3AIUHM TIOJIMBA ¥ BHECEHUS Y100pEHH?



17. Kakue poGOTH3MPOBAHHbIE CHCTEMBI HCIIONB3YIOTCS B COBPEMEHHOM CENTbCKOM XO35HCTBE?

18. Kak coGuparorcst JaHHbIE C IPOHOB M KaK OHH aHAITM3UPYIOTCS C TIOMOIIBI0 MN?

19. Kakue loT-ycTpoiicTBa IPUMEHSIOTCS B arpOHOMHHN?

20. Kak mpoMCXOAUT UHTEeTpaIust JaHHBIX ¢ [0T-1aTYMKOB B €AHHYIO CHCTEMY?

21. Kak o6naupie miaThOpMBI MOTYT HCIIOIB30BATHCS TSI XPAHCHHUS M aHAJIM3a arpOIaHHBIX ?

22. Kak co3zaarhk oTdeT Ha ocHOBe ML-aHanu3a JaHHbIX?

23. Kakue npo6ieMbl MOTYyT BO3HUKHYTh Ipu BHEApeHun U B arpoHOMuUio?

24. Kakue 3THYECKHE U DKOHOMUYECKUE aCTIEKThI CBS3aHbI ¢ NpuMeHeHreM VI B cenbCKOM X035HCTBE?
25. Kakue orpaHnyeHHs] HIMEIOT MOJIENM MAIIHHHOTO O0YYEHHS B PEAbHBIX YCIOBHAX (hepPMEPCKOro Xo3siicTBa?
26. Kak MOHO HCIIOJIb30BATh TEHETHYECKHE AITOPUTMbI HITK JIPYTHE METO/bI ONITHMHU3AINY B YIIPABJICHAN OCEBAMH?
27. Kakue coBpeMeHHbIE TPeHIbI B 06macTi U akTyanbHBI IS CENBCKOTO X03siicTBa?

28. Kak blockchain MoskeT ObITh HCIIOIB30BAH B IIEMOYKAX OCTABOK CEBCKOX03IHCTBEHHON NPOIYKIMU?
29. Yro Takoe TOYHOE 3eMIIEEINE M KAKyIO POJIb B HEM MTPAET HCKYCCTBEHHBINH HHTEIUIEKT?

30. Kakue nudpoBble MHCTPYMEHTHI BbI HCTIONB30BAIM B PAMKaX Kypca?

31. Kakue 6ubnuotexu Python Bel HCTIONB30BANM IS AHATN3A TAHHBIX?

32. Kak moAroToBHUTH JaHHBIE TIEPE 00YUEHHEM MOJIENH (HOPMAH3AIIHS, KOAUPOBAHHUE)?

33. Kakue sTamnbl BKIIOYAET MPOIECC MOCTPOSHHUS MOJIETN MAIIMHHOTO 00yIeHHs?

34. Kakue anropuT™Mbl MAITHHHOTO 00YYEHHs BBl HCTIOIB30BAJIH U TI0YEMY?

35. Kakue METPUKH OLEHKU Ka4eCTBa MOJIENEH BbI IPHUMEHSITH?

36. Kak BB HHTEPIIPETHPOBAIH PE3YIIBTATHl MOASIUPOBAHMSL?

37. Kakue naHHbIe BBI HCIIONB30BAIH B IIPOSKTHOM paboTe?

38. Kakwue mpoGieMsl BbI peniaid ¢ nomouisio MU B cBoux 1abopaTopHbIX paborax?

39. Kax BbI npoBepsin 5QPEKTUBHOCTD BalIei MoaeIn?

40. Kakue BBIBOJIbI BbI CIENAJH IO PE3YIIHTATAM CBOETO MPOEKTA?

KomnuiekT 3aganmii 1151 IpaKTHYeCKUX padoT
Pazgen 1: Beenenue B U1 u 0cHOBBI MAIIMHHOTO 00y4eHus (6 1)
IpakTHyeckas padora Nel: AHaiau3 keiicoB: UM B MOHUTOPHHIE YPOXKAWHOCTH
Henb: O3HaKOMHUTBCS C MPUMEpaMH HCTIoNb30BaHus VM B cellbCKOM X03SHCTBE U HAYYNTHCS aHATU3UPOBATh () (GEKTUBHOCTD PEILICHHUH.
3amaHus:
®  U3yuwnrs keiic BHeapenus MU s mporao3upoBaHus ypoxaiiHocTr (Hanpumep, John Deere nnm Monsanto).
®  Brigenurs npobieMy, HCTIOIb3yeMble JaHHbBIE, TpUMeHseMble MeTobl M, pe3ynbTaThl.
e CocraBuTh TaOIHIly CpaBHEHUs TpaTuIUOHHBIX 1 U-moxon0B.
®dopma oruetHOCTH: Tabnuna + nucbMeHHBIH aHanu3 (1-2 cTpaHunE).
[pakTuueckas padora Ne2: PaGora ¢ 6udauorekamu Python. [locTpoenue mogenn kiaccupurkanuu KyJabTyp
Henb: Hayuntbes ncnonb3oBats Python u ML-6uOmuoTexu 4715 cO3AaHMsI IPOCTBIX MOJEIICH.

3aganus:
®  VYcranosuts Jupyter Notebook, 3arpy3uth garacer ¢ XxapakTepuCTHKaMH KyabTyp (Hanpumep, u3 Kaggle mim ydeOHBIX HCTOYHUKOB).
®  (OO6paboTaTh HaHHBIE: yIATUTH IIPOITYCKH, HOPMAIN30BaTh 3HAUCHHS.
®  OOyuuth Mozenb knaccudukanuu (Hampumep, Random Forest) muist onpeaeneHus Tuna KyabTypsbl.
°

OLEHUTH TOYHOCTH MOJIENH C MOMOLIBIO METPHK accuracy M confusion matrix.

®opma oruetHOCTH: KoJ1 mporpamMMsl + rpadMKK/TaOIuIB! + BEIBOIBL.

Pazpen 2: Ilpumenenne UM B arpoHoMun u uHTerpanus TtexnoJoruii (10 1)

[pakTnyeckas padora Ne3: AHAJIU3 JAHHBIX C APOHOB /ISl OLEHKH COCTOSIHHS NOCEBOB

Iens: OcBoUTh paboTy € JAHHBIMU JIUCTAHLIMOHHOTO 30HAUPOBAHUS U CO3/1aTh BU3YaIM3aLUIO COCTOSHUS ITOCEBOB.
3ananus:

3arpy3uTh CIlyTHUKOBBIE MM JPOHOBBIC N300paxeHus noiue (Hanpumep, NDVI-kaprsr).

O6paboraTh n3006paxkenus ¢ momoisio OpenCV nmm QGIS.

[TocTpouTh TEMIOBYIO KAPTy COCTOSIHUS PACTECHUM.

OmnpenennuTs 30HBI CTpecca U BO3MOXKHBIE IIPUYHHBI (3acyxa, 00JIe3HH, HEXBATKa MUTATEIBHBIX BEIIECTB).
®dopma oTueTHOCTH: Brsyanmsanuu + onucaHue BBISBIEHHEIX 30H + PEKOMEHIAIHH.

IpakTnyeckas padora Ne4: PazpadoTka Moae/ i MPOrHO3MPOBAHUS ypOoKaiiHOCTH

Hens: Co3aaTe MOAENb PETPECCUH AN IPOTHO3UPOBAHUS YPOXKAHHOCTH Ha OCHOBE KIIMMAaTHYECKHUX U MOYBEHHBIX JaHHBIX.
3aganus:

CoOpatb 1aHHBIE O TEMIIEpaType, ocaakax, pH Mo4BEl ¥ ypoXkaifHOCTH.

[MoaroToBuTh NaHHEIE: HOPMAIU3ALUS, pa3/elICHUE Ha train/test BRIOOPKH.

OO0y4uTh MOJIENb TMHEHHOM PErpeccuy WilH CIIy4aiHOTO Jieca.

Onenuts kagectBo Moaenu (MAE, R?).

[Ipoanann3npoBaTh BaXKHOCTH (h)aKTOPOB, BIUSIOMINX HA YPOKAHHOCTb.

®dopma oraetHocTH: Ko mporpamMmsl + rpaduku IpeacKa3aHui Vs pealIbHBIX 3HAUYCHUH + BEIBOJIBL.
IpakTnyeckas padora NeS: Hacrpoiika loT-1aTunkoB u co3nanue otyera Ha ocHoBe ML-ananuza
Llens: OcBouthb cOop naHHbIX ¢ loT-ycTpoiicTB U co3ganue oT4eToB Ha ocHoBe ML-ananu3a.

3ananus:

Hacrpounts cumynsatop narunkos (Hanpumep, Arduino + Blynk) nnm ncrions3oBats roToBbIi HA00p TaHHBIX.

Co0pathb aHHBIC O TEMIIEPATYPE, BIKHOCTH ITOYBBI, yPOBHE OCBEIICHHOCTH.

Hcnonb30BaTh MOJENb MALIMHHOTO O0Y4EHUs JUTsl TPOrHO3UPOBAHUS HEOOXOAMMOCTH HOJIMBA WIIM BHECEHUS YA0OPEHHUIL.
CchopMHUpOBaTh OTYET C PEKOMEHAALMSIMH I10 YIIPABICHUIO CHCTEMOM.

®dopma oraetHOCTH: [laHHEIE + KOJ MOJIENH + PEKOMCHIAINHN B BUJIE TaOIUIBI/ TpaduKa.

IIpuMep CTPYKTYPHI 0THETA IO NPAKTHYECKOil padoTe Ned:

Tema: [Iporno3npoBanne ypoxkaiiHOCTH MIIEHHIIBI

Xoa pabotsi:
®  CoOpaHbl 1aHHBIE TIO TEMIIEpPAType, 0CAIKaM, COAEPIKaHUIO a30Ta U YPOKAWHOCTH.
®  JlaHHBIE HOPMAJIM30BAHbI U pa3AeieHbl Ha 00YYAIOUIYIO U TECTOBYIO BEIOOPKH.
®  OOyueHa MOJETb CIIy4aiHOTO Jieca.



®  Onenensl Metpuku: MAE = 0.18 1/ra, R = 0.87.
®  TloctpoeH rpaduk 3aBUCUMOCTH YPOXKAHHOCTH OT KOJIMYECTBA OCAIKOB.
BeiBoa:
Mopelb 03BOJISIET C BHICOKOH TOYHOCTBIO IIPOTHO3UPOBAThH YPOXKAHHOCTD MieHHIbl. OcaKki OKa3bIBAlOT HAUOOIbIIIEE BIMSHUE HA T0KA3aTelNb.

IlepedyeHb KOHTPOIBHBIX BONPOCOB /1151 MPOBEIEHUS YCTHBIX OIIPOCOB
Bonpocel no Teopernuecknm ocHoBam M u MaminHHOT0 00y4eHust
1. B uéM oTanumne MeXly MCKyCCTBEHHBIM HHTEIJIEKTOM, MAIIMHHBIM O0YYeHHEM H TITyOOKHM 00y4yeHHeM?
Kaxkue 3aiaun pemaer MammHHOe 00yUeHHE B CENBCKOM X03siicTBe? [IpuBeanTe npuMepsl.
Uro Takoe supervised learning i unsupervised learning? [IpuBenure npruMeps! IPUMEHEHUS B arPOHOMHH.
Uro Takoe knactepuszanus? Kakoii alropuT™ Bbl MOXKETE OMHUCATh HOAPOOHO?
Yo Takoe HeliponHas ceTb? Kak paboraer nepuentpon?
Kakue apXuTeKTypsl HEHPOHHBIX CeTel BBI 3HAETE U I'Jie OHU PUMEHSIOTCS B arpapHoi chepe?
Kaxk omneHunBaeTcst kauecTBO MOJIeNH MaIMHHOTO 00y4eHus1? [lepeunciure MeTpuky.
Uro Takoe nepeobyuenue (overfitting) u kak ero n30exars?
9. Uro Takoe Kpocc-BaIHIalKs U 3a4eM OHa HYXKHA IpU 00yuyeHUU Mozenei?
10. Kakwue 6ubnuoTeku Python ucmonbs3yroTes Ui aHaINM3a TaHHBIX ¥ MAITHHHOTO 00y4eHuHs?
Bonpocsl no npumenenuio UM B arponomuu
11. Kax MU mMoxeT OBITh UCTIONB30BaH ISl MPOTHO3UPOBAHHUS YpOKaitHOCTH?
12. Kakwue naHHbIe HEOOXOAMMBI AJIsl TIOCTPOCHUS TOYHOH MOJIENTH TPOTHO3UPOBAHUS ypOyKas?
13. Kak KOMITbIOTEpHOE 3peHHe IOMOTaeT B paclio3HaBaHUHU OOJIe3HEH pacTeHHi?
14. Kaxue MeToxs! 00paboTKN H300paskeHUH CHONB3YIOTCS B KOMITBIOTEPHOM 3pEHHHU?
15. Kax MU mMoxeT moMOYb B ONITHMU3AINH TIOJIMBA M BHECEHUS yIOOpCHUIA?
16. Yto Takoe TOUHOE 3eMIIEJIENHE U KaKyIO POJIb B HEM UTPAET HCKYCCTBEHHBIN HHTEIIEKT?
17. Kaxue poOOTH3UPOBAHHBIC CUCTEMBI UCIIOIb3YIOTCS B COBPEMEHHOM CEIbCKOM X034HCTBE?
18. Kaxk cobupatoTcst JaHHBIE C JPOHOB U KaK OHH aHAINU3UPYIOTCs ¢ oMonibio NN ?
19. Kakwue loT-ycTpoiicTBa IPUMEHSIOTCS B arpOHOMHU?
20. Kax npoucxoaut uHTErpanust JaHHbIX ¢ [0T-1aTynKoB B equHY0 cucTeMy?
Bomnpocs! o mu¢poBbIM TeXHOIOTHIM H HHTerpanud UU B mpon3BoacTBo
21. Kak obnaunble miaThopMbl MOTYT UCIIONB30BAThCS JUISl XPAaHEHUS U aHAIM3a arpOAaHHBIX?
22. Kaxk co3mats otuer Ha ocHoBe ML-aHann3a JaHHBIX?
23. Kaxwue npoOnemMsl MOTYT BOSHUKHYTH Ipu BHenpeHnun U B arpoHoMuio?
24. Kakue 3TH4YecKue U 3KOHOMHYECKHE aclIeKThI CBA3aHbI ¢ puMeHeHneM MU B cenbckom xo3siicTBe?
25. Kakue orpaHH4YeHus HIMEIOT MOJIENT MallIMHHOTO 00Y4YEHHs B pealIbHBIX YCIOBHAX (epMEpCKOro Xo3siicTa?
26. Kak MOXHO UCIIOJIb30BaTh T€HETHYECKUE allTOPUTMBI MIIH APYTHE METOABI ONTUMH3AINH B YIPABICHUH II0CEBaMHU?
27. Kaxwue coBpeMeHHbIe TpeHB! B 00macTi M akTyanbHBI AT CENBCKOTO XO03s1icTBa?
28. Kak blockchain MOxxeT ObITh UCITOIB30BAH B IIEMOYKAX IOCTABOK CETbCKOX03sHCTBEHHOH MPOAYKINH?
®dopMa npoBeIeHHs] YCTHOTO 0Ipoca
¢  HMunuBuyanbHbIN UM TPYIIIOBON OIPOC.
®  Bo03MOXHBI BOIIPOCH! 110 BBIOIHEHHBIM JIAOOPATOPHBIM U MIPAKTHIECKUM paboTaM.
®  TpeOyercs HE TOIBKO BOCIPOHU3BeIeHHE NHOPMAIMH, HO ¥ 0OBSICHEHUE IPUHIMIIOB PAabOThI, BEIOOPA METOZIOB M BO3MOXKHOCTEH HX
MIPUMEHEHHS B arPOHOMHH.

PRI

IlepeyeHb BONPOCOB ISl CAMOCTOSITEILHOTO H3YUeHHSs
Tembl 17151 caMOCTOSITEILHOTO U3YyUeHUS
1. OcHOBBI HCKYCCTBEHHOT0 HHTEJLIEKTA
®  Yro Takoe uckyccrBeHHbI uaTeIeKT (VI)? Bumst MU: cnaOelit 1 CHITBHBIN.
®  Kparkas ucropus pazsutust MU: oT SKCIIEPTHBIX CHCTEM JI0 TITyOOKOT0 00ydIeHHsI.
®  Cospemennslie TpeHabl B oonactu MU: Big Data, 10T, aBromaTu3zarust, poOOTHI B CEITBCKOM XO35HCTBE.
2. MammnHoOe 00y4eHHe M ero BHABI
Supervised learning: 3aaun Ki1accu(pUKaIMU U PETPECCHH.
Unsupervised learning: ki1acTepu3anus, CHIDKCHHAE Pa3MEPHOCTH.
Reinforcement learning: oOydeHne ¢ HOAKPEINICHUEM.
¢  IIpumepsl HCIONB30BAaHMS KaXJIOr0O THIIA MALIMHHOTO 00yUYEeHHsI B arPOHOMUH.
3. AIropuT™MBl MAIIMHHOTO 00y4YeHHUSsI
®  Meron 6mmxaiimux cocenert (kKNN).
®  JluHeiHas U JIOTUCTUYECKAs! PErpeccHsl.
®  JlepeBbs peLIEHUI U CllydalHbIH JieC.
®  Merox onOpHBIX BEeKTOPOB (SVM).
®  T'pagmentnsrii 6ycrunr (Hanpumep, XGBoost, LightGBM).
4. HeiipoHHble ceTH U Ii1y0oKoe 00yueHuUe
®  OcCHOBBI HEUPOHHBIX ceTeil: HeUPOHBI, CIIOU, QYHKIIMU aKTHBALIUH.
®  ApXUTEKTYypbl HEHPOHHBIX CETeH: NepLenTPOH, MHOTOCIOMHBIN MEePLENTPOH.
®  Cseprounsle HeliporHbIe ceTH (CNN) 1 X MpUMeHeHHe B KOMITBIOTEPHOM 3pEHHH.
®  Pexyppenrnsie HeliponHble ceTH (RNN) u 06paboTka BpeMEHHBIX PSIOB.
®  OOyuenue HeHpOHHBIX cereil: backpropagation, GyHKUHS OTEPb, ONTHMHU3ATOPBI.
5. AHaju3 JaHHBIX U Npego0padoTka
®  JloaroroBka JaHHBEIX: OYHCTKA, HOPMAIIM3ALHS, KOAUPOBAHNE KaTErOPHAIBHBIX IPU3HAKOB.
®  Pabora ¢ npoImynieHHEIMI 3HAUSHUSIMU U BEIOpOCaMU.
®  Busyanmzanus JaHHBIX: TpadUKH, JHArPAMMBI, TEIIOBBIE KapTHI.
®  KoppensiuoHHbIH aHaIH3 U BBIOOP (HaKTOPOB I MOJICIIH.
6. Onenka kayecTBa MojeJiei
®  Merpuku ouenku juist perpeccun: MAE, MSE, R2.
®  MeTpuKHU OLEHKH JJIs KiIaccupHUKaluy: accuracy, precision, recall, F1-score, ROC-AUC.
®  Cross-validation: MeTobI U MPAaKTUYECKOE PUMEHEHHE.
®*  bBopsda ¢ mepeodyueHHeM: peryspusaius, dropout, aHcaMOIHpPOBaHHE.



7. AHCTPYMEHTHI U TEXHOJIOTHH
®  Python kak OCHOBHOM S3BIK IPOTPAMMHUPOBAHNS B MAIIMHHOM OOyYIEHHH.
®  Bubauorexu Python: Pandas, NumPy, Matplotlib, Seaborn, Scikit-learn, TensorFlow, Keras.
®  Jupyter Notebook: paboTa ¢ 61I0KHOTaMH, BU3yaTH3alns, JOKYMCHTHPOBAHHE.
®  OoOnaunsie iathopmer: Google Colab, AWS, Azure.
8. lIpumenenue UU B arpoHoMuu
®  JIporHosupoBaHHE YPOKAHHOCTH HAa OCHOBE KIIMMATHYECKUX W TIOUYBEHHBIX JAHHBIX.
®  Pacno3naBanue 0oJIe3HEH PaCTEHUI C MOMOIIBIO KOMIIBIOTEPHOTO 3PEHUSL.
®  lcnonb30BaHUE APOHOB U CITyTHUKOBBIX CHUMKOB JJIsl MOHHTOPHHIA COCTOSTHHS TIOCEBOB.
®  OnTuMu3anys MojavBa U BHECEHHS yI0oOpeHuil ¢ momornso ML.
®  ABTOMAaTH3aIMs MPOLECCOB ¢ Hcmoabp3oBaHneM loT-naTunkos u UN.
9. JTHYecKHe, NPaBOBbIe U IKOHOMHUYeckue acnekTsl UH
®  Druyeckue npodiaemsl BHenperus MU B cenbckoe X03sHCTBO.
®  3amuTa JaHHBIX M KOHQHICHIMAILHOCTD B IIN(POBOM 3EMIIC/ICIIUH.
®  Dkonommyeckas 3¢ dexruBHOCTS BHEApeHHs U -permenuii.
®  JlepcnekTHBBI pa3BUTHs TOYHOIO 3eMIIEENNs ¢ Ucnosib3oBanuem NH.

®opmbl padOTHI IPH CAMOCTOATEILHOM M3y4YCHHH:

Wzyuenne y4eOHBIX MaTepHaoB U cTaTell (B TOM YHCIIE Ha aHTJINHCKOM S3BIKE).
IpakTryeckas peannsauus 3agad B Jupyter Notebook uiu aHamorax.

Cozaanue npe3eHTalui, TabIuL CPaBHEHNS, aHATUTHYECKUX 0030pOB.

IMoaroTroBka pedepartoB 1o TeMam.

BBINIONTHEHUE TOTIOTHUTENBHBIX 331aHUH K Ta00PaTOPHBIM U IIPAKTHYECKUM paboTaM.

6. Keiic-3aganusi o qucuuminte «MeToibl HCKYCCTBEHHOI0 HHTEIEKTA»
Keiic 1: Pacnio3naBanue 6os1e3Heiil kapTodes yepe3 KOMIbLIOTEPHOE 3peHue
OnucaHue cuTyanuu:
depmepckas KOONepaTHBa CTAJIKUBACTCS € YaCTBIMHU BCIIbIIKaMK GuTodTroposa kaprodens. TpaauinoHHbIe METObI AUATHOCTUKH TPEOYIOT MHOTO
BpPEMEHU U MOT'yT IPUBECTU K 3aITYLICHHBIM CITydasM. Komnanus paccMaTpuBacT BHEAPCHUEC CUCTEMbBI aBTOMATHYCCKOI'O paCcrio3HaBaHUA
3a00JIeBaHUH HAa OCHOBE KOMITBIOTEPHOTO 3PEHHSI.
3ananmue:
PazpaboTaTs MOAEIh KOMIIBIOTEPHOTO 3pEHHUS, CIIOCOOHYIO KJIACCH(UIIMPOBATH N300paKEeHHS JTUCThEB KapTodens Ha "310poBbIii", "MopaskEéHHBIN
¢uropropozom", "npyrue 6one3nu".
JTanbl BHINOJHEHHUS:
C6op maHHBIX — HcHoNB30BaTh faraceT PlantVillage mim cobpats $oTo ¢ mosns (Ipu HaIU4um).
[oaroroBka n3obpaxeHuit — pecaiis, ayrmeHTanus (IIOBOPOTHI, IPKOCTH), pa3elIeHUEe Ha BHIOOPKH.
OO0yueHue MOIesI — UCIIONIB30BaTh CBEPTOUYHYIO HEHpoHHYIO ceTh (Hanpumep, ResNet, MobileNet mnu npoctyio CNN).
OreHKa KauecTBa — accuracy, precision, recall, confusion matrix.
. MuTerpauus B cucTeMy — co31aTh HHTepdeiic U1 3arpy3Ku H300pakeH i U BBIBOJIA Pe3yJIbTaTa.
®DopMa OTYETHOCTH:
®  Kox monenu u unrepdeiica (Jupyter + Flask / Streamlit).
®  JleMoHCTpamnus pabOThI MOJICTH HA TECTOBBIX H300paKECHHSX.
®  AHaJM3 TOYHOCTH M BO3MOXKHOCTEH MIPUMEHEHHS B PEaIbHOCTH.

DR =

Keiic 2: Ynpasienue nojuBom Ha ocHoBe IoT u ML
OnucaHue CHTyallun:
®epmep nCIIONIB3yeT KaleIbHBIH MOJINUB, HO PAacXO0Jl BOJIBI OCTAETCsI BBICOKMM. OH X0UeT BHEPUTH CHCTEMY aBTOMAaTHIECKOTO yIPABICHUS
TIOJIMBOM Ha OCHOBE JJAHHBIX C JATYNKOB M AJITOPUTMOB MAIIMHHOTO O0yUYEHUS.
3ananmue:
Pa3paboTaTh Mosienb, KOTOpasi OyAET ONTHMAaJIBHO YIPABIAThH MOJMBOM, OCHOBBIBASChH HA JaHHBIX C JATYMKOB M BHEIIHUX (akTopax (Temmeparypa,
BII@)KHOCTb BO3/yXa, TUII OYBBI, CTaUsI Pa3BUTHS KYJIBTYPHI).
JTansl BHINOJIHEHUS
Hacrpoiika qaT4MKoB — UMHTAIKA C TOMOIIBIO IPOTPAMMHOTO 00eCTIeUeH s WK pealibHble yeTpoiicTBa (Arduino, Blynk).
CO0p aHHBIX — TEMIIEpaTypa, BIAKHOCTh OYBBI, YPOBEHb OCBEIIEHHOCTH, Moka3arens DIII1.
OO0yueHIe MOJIeTIH — MOCTPOUTH MOJICIIb PErPECCHH WITM MCIIONB30BaTh reinforcement learning /it IPUHSATHS PELICHUIA.
ABTOMAaTH3aIHs — CO3/1aTh CKPHIIT, KOTOPBII HAa OCHOBE BXOJHBIX JAHHBIX ONPEAEIISEeT, KOT/AA M CKOJIBKO BOJBI TPEOYETCs.
. TectupoBanme — MpoBEpHUTH PabOTy MOAEIN HAa HCTOPUIECKHUX AAHHBIX MIIH CHMYIISAIHN.
®opMa 0TUYETHOCTHU:
®  OnwucaHue apXUTEKTYPbl CUCTEMBI.
®  Mogenb U IpUMepsl NpeACKa3aHUi.
®  PexoMmeHmanuu 1o MHTETPALUH B CYMIECTBYIOIIYIO HHPPACTPYKTYpY.
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Keiic 3: InTerpanusi AaHHBIX ¢ APOHOB /ISl OLIEHKH COCTOSTHUSI TOCEBOB
Onucanue cUTyanuu:
X0351CTBO HayaJI0 UCIOIb30BATh JPOHBI Il MOHUTOPHHTA COCTOSIHUS MoceBOB. OHaKo 06paboTka 6oJIbIIOro 00beMa JaHHBIX 3aHUMAeT MHOTO
BpeMeHHu. Hy»XHO co3aaTh cucteMy, KOTOpasi aBTOMaTHYECKH aHAIU3UPYET 3TH JIaHHbIC U BBIIACT PEKOMEH/IALHH.
3ananue:
Pa3paborath cucteMy, KOTOpasi Ha OCHOBE CITyTHHKOBBIX WJIM IPOHOBBIX H300pakeHnit paccuntoiBaeT NDVI 1 BBIsSIBIIsIET 30HEI cTpecca y
pacTeHuit.
JTanbl BbINOJHEHHUS:
1.  Co6op nzobpakenunit — nomyuntb NDVI-kapThl ¢ IPOHOB MM HCTIOIB30BATh OTKPHITHIE JaHHbIE (Hanpumep, Sentinel Hub).
2. O6paboTka nzobpaxenuit — peraucienne NDVI, cerMeHTanus y4acTKOB.
3. AHau3 COCTOSIHUS IIOCEBOB — OIPEJIe/ICHHE 30H C HU3KOH PaCTUTENbHOI aKTHBHOCTBIO.
4. Bwusyanmzanus — TeIUIoBas Kapra, rpaduku.
5. Huterpauus ¢ ML — nporsno3upoBaHue nocieaCTBUM CHU)KEHUSI aKTUBHOCTH PaCTEHUH.
®opMa 0TUYETHOCTH:



BuzyanusupoBaHHBIC KapThl U TPAQUKH.
®  Oruer 10 BISBICHHBIM MPOOIeMaM U PEKOMEHIAIHSIM.
®*  Bosmoxnas nemoHctpanus uaterpaunu ¢ GIS-cucremamu (QGIS, ArcGIS).

| Tembl nUCHMEHHBIX PadoT (3cce, pedepaTsl, KypcoBbie padoThI U AP.)

1. Temsbl pedepaTton (YK-1, [IKC-2)
Pedepar — 310 HayuHO-HUCCIEnOBaTENbCKas paboTa 00beMoM 8—12 cTpaHMI, OPHEHTHPOBaHHAS HA U3yUSHUE U aHAIIN3
TEOPETHUYECKHX U NMPAKTUUECKHUX acTeKkToB npuMeHenust UM B arponomumn.
Tembl:
HckyccTBEHHBIH HHTEIUIEKT B COBPEMEHHOM CETBCKOM XO3SIHCTBE: COCTOSIHUE U TIEPCIEKTUBBI.
[TpumeHeHne MalIMHHOTO O0YYEHHS JJIsl IPOTHO3UPOBAHUS YPOKAHHOCTH KYJIBTYD.
KomnbproTepHOe 3peHue B IHarHOCTHKE O0JIe3HEeN pacTeHHUH.
Hcnonw3oBanue loT-ycTpoiicts 1 Big Data B TouHOM 3emMiienennu.
PoGOTH3MPOBaHHBIE CHCTEMBI B CEJILCKOXO035{CTBEHHOM IIPOU3BO/ICTBE.
MeTomb! r1y00KOro 00yUYCHHS B aHAIKM3E CITyTHUKOBBIX CHIMKOB.
OO6navHbIe TEXHOJIOTUH 1 MX POJIb B YIPABICHUHU arpapHBIMH JaHHBIMU.
Oxonomuueckast apdexkruBHocTs BHeApeHus U B arpoHomuio.
OTHYecKne 1 IPaBOBBIC ACTIEKTHI HCIOIb30BaHus MM B cenbcKoM X035HCTBE.
10. CucteMbl MOAAEPIKKH MPUHATHS pelieHui Ha ocHoBe MM B ynpaBieHHH TOCEBaMH.
2. Tembi 3cce (YK-1)
Dcce — 3TO KpaTKas MUChbMeHHas paboTa (1—2 cTpaHHMIIbI), OTpaXkarolias JHYHOEe MHEHHE CTYICHTA 10 aKTYalIbHOM MpoodaeMe Win
BOIIPOCY, TpeOyromas aHaIM3a, HHTEPIIPETalu U apryMEeHTalHH.
Tembl:
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Kak U moxeT n3MEeHHTH OyIyIee CenbCKOTO X03sicTBA?
MoskeT 1 UCKYCCTBEHHBIA MHTEIJIEKT MOJHOCTHIO 3aMEHHUTD YeJIOBEKa B arpOHOMUU ?
[Mouemy Ba)kHO MCHOJIH30BATH NAHHBIC MPH INTAHUPOBAHUH CEIIECKOXO03SMCTBEHHBIX MTPOIECCOB?
Kaxwue pucku cBsi3ansl ¢ BHeApenuem MU B arponomuio?
SBnsercs i nUGPOBU3AIS CEINBCKOTO X03SIMCTBA HEN30SKHOCTHIO?
Binssane MU Ha 5KOJIOTMYECKYI0 yCTOMYMBOCTD CEJIBCKOXO035ICTBEHHOIO IIPOU3BO/ICTBA.
Kak U1 nomoraet 60poThCs ¢ H3MEHEHUSIMH KIIMIMAaTa B arPOHOMIH?
Uem oTiamyaeTcs MalIMHHOE 00yUeHHE OT TPAIULIMOHHBIX METOIOB aHAJIN3a JaHHBIX B aTPOHOMUN?
Kax MU BnusietT Ha 3aHATOCTD B CEIBCKOM XO3sCTBE?
10 Yro takoe nuppoBoe hepMepCTBO U KaKyr pojib B HeM urpaet UN?
3. Anasmtnyeckue 063opsl (YK-1, ITIKC-2, ITIK-1)
00630p — 310 paboTa, MOCBSIMIEHHAS aHAIN3Y CYIIECTBYIOMINX UCCIICIOBAHIH, TEXHOIOTHI MIIH TPEHIOB MO0 BEIOPAHHOW TeMe.
dopmaT — CTPYKTYPUPOBAHHOE ONKMCAHUE, CPABHEHUE U BBIBOJIBIL.
Tembl:
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CpaBHHUTENBHBII aHATHM3 aNTOPUTMOB MAIIMHHOTO O0YUSHHMS B 3a]ja4ax MPOTHO3UPOBAHUS YPOXKAHHOCTH.
CoBpeMeHHbIE TOAX0/bI K aBTOMATH3aLUH MOJIKBA C HcIoiab30BanneM V.
IIpumenenue apoHoB 1 UV B MOHUTOPHUHIE COCTOSIHUS IIOCEBOB.
CpaBHEHHE OTKPBITHIX 1AaTACETOB ISl aHAIN3a arPapHbIX JaHHBIX.
Amnanuz nomnyssipHbIx ML-0MOIMOTEK 17151 pellieHus] arpOHOMHYECKUX 3a/1a4.
OmnriT BHenpenus MU B kpymHBIX arpoxonguarax Poccun u mupa.
[epcriekTHBBI pa3BUTHS HUPPOBOTO ABOHHHUKA MOJIS.
Hcnons3oBanue blockchain B memogkax mocTaBoK cenbCKOXO3IHCTBEHHOM POy KITHH.
ABTOMaTtu3anus cOopa yposkas: TEXHOJIOTHH 1 BBI30BHI.
10. HMcmonp30BaHME T€HETHUECKHUX AITOPUTMOB B ONITHMHU3AINH CEIILCKOXO3SHCTBEHHBIX MPOLIECCOB.
4. Tembl npoekTHbIX/Mccaen0BaTedbckuX padoT (YK-1, IIKC-2, ITIK-1)
[IpoekTHast paboTa — yTiIyOJIeHHOE HCCIEIOBAHNE C JIEMEHTAMH IPAKTHIECKOH peanu3anuy wim Moaenuposanus. Oosem — 10-15
CTpaHHMII.
Tembr:
1. Pa3paboTka MOZEIH NPOrHO3UPOBAHUS YPOKAMHOCTHU MIIEHUIIBI HA OCHOBE KIIMMAaTHUECKUX JaHHBIX.
2. Co3zmaHue CHCTEMBI PacIo3HaBaHKs OoJie3HEH KapToderst Ha OCHOBE KOMIIBIOTEPHOTO 3PEHHSI.
3. Tloctpoenue Mozeny ynpasieHHUs MOJHMBOM HA OCHOBE JAaHHBIX C JATYHKOB MOYBHI.
4. OnTUMHU3anus CUCTEMBI yI0OPEHHS C UCTIONB30BAaHIEM AJITOPUTMOB MAIIMHHOTO O0YUIEHHUSL.
5. MHurerpanus loT-naT4vKoOB B €JUHYIO CUCTEMY YIIPABIEHUS arpOIPOU3BOICTBOM.
6. Pa3paboTka nupoBoro IBOWHUKA yIacTKa MO ¢ ucrnois3oBanneM GIS-texnonorunit u UN.
7
8
9.
1
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IIpornosupoBaHue NOroJHbIX YCIOBUM U UX BIUSHUS HA YPOXKAMHOCTb KYJIBTYP.
[Ipumenerne NLP B 06paboTke arpapHoii nH(GOpMAIUX U3 OTKPHITHIX NCTOYHHUKOB.
Amnann3 NDVI-kapT ¢ TOMOIIBIO CBEPTOYHBIX HEHPOHHBIX CeTeil.
0. Pa3paboTka peKOMEHIaTeIbHON CUCTEMBI [UIsl BBIOOpa COPTOB KYJIBTYP IO/ KOHKPETHBIE yCIIOBHSL.

MeTtoauueckue MaTepHAabl, ONpees e IPOueAyPbl OLeHUBAHNS 3HAHMI, YMeHH I, HABBIKOB U (MJIH) ONIBITA
JeAATeJIbHOCTH, XapaKTePHU3yIOIKX 3Tanbl (opMHPOBAHUS KOMIIETEHIUH B IPoLecce 0CBOeHHs 00pa30oBaTe/bHOI
NPOrpaMMblI

Kputepuu oneHkH K 3a4eTy




3a4eT /OLeHKa «OoTIHIHO» (86-100 6amioB) craBuTCs 00ydarommeMycs, 0OHapy>KHBIIEMY CUCTEMAaTHUYECKHE U TITyOOKHe 3HAHHS
y4eOHO-IIPOrpaMMHOT0 MaTepuaia, yMeHHs! CBOOOIHO BHIMOJIHATP 3aJaHMs, IIPEAYCMOTPEHHbIE IPOrPaMMOii B THIIOBOIT
cuTyaluu (C OrpaHHYCHUEM BPEMEHH) U B HETHIIOBOI CUTYaIMH, 3HAKOMCTBO C OCHOBHOM M JIOTOJHUTEIbHOM JINTEPATYPOii,
YCBOCHHE B3aUMOCBSI3U OCHOBHBIX NMOHSTHII AUCUUILIMHBI B UX 3HAYCHUH NPHOOPETaeMOii CrIelMaTIbHOCTH U IPOSBUBLIEMY
TBOPYECKHE CIIOCOOHOCTH M CAMOCTOSTEIBHOCTD B IPUOOPETECHUH 3HAHHH.

3a4er /oleHKa «xopotoy (71-85 6amioB) ctaButcs o0ydaromeMycs, OOHapyKUBIIEMY TTOJIHOE 3HAHUE YUeOHO-TIPOTPaMMHOTO
Marepuala, yCIelHoe BEIIOIHEHUE 3aJaHMil, TPElyCMOTPEHHBIX IPOrPaMMO B TUIIOBOM CHTYalUH (C OTpaHUYEHHEM
BPEMEHH), yCBOCHHE MaTEePHAIOB OCHOBHOM JINTEPATyphl, PEKOMEHIOBAHHOM B MPOrpaMMe, CIIOCOOHOCTD K CaMOCTOSITETbLHOMY
TIOTIOJTHEHUIO 1 OOHOBJICHUIO 3HAHUH B XO/ie aJIbHEHIIel paboThl Haf INTEpaTypo U B MPOo(ECCHOHANBHOM AesTeNbHOCTH.
3a4eT /OLeHKa «yHOBIETBOPUTENEHO» (56-70 6aiioB) cTaBUTCS 00ydaronieMycst, 0OHapyKUBIIEMY 3HAHHE OCHOBHOTO y4eOHO-
MPOrpaMMHOT0 MaTepuaia B 00beMe, JOCTATOYHOM UL JaJIbHEeHIIeH yueObl 1 IpeACTosIel paboThl MO CIeLHaTIbHOCTH,
3HAKOMCTBO ¢ OCHOBHOM JINTEPATYpPOH, PEKOMEHI0BAaHHOM NPOrPaMMOM, YMEHHUE BBINIOJIHATD 3a1aHUs, IPEyCMOTPEHHbIE
IporpamMmoil.

He3a4eT /OLeHKa «HEyJOBICTBOPUTEIHHOY» (MeHee 56 6ayuioB) CTaBUTCS 00ydaromeMycsi, 0OHapyKHUBIIEMY IPOOEIEl B 3HAHUAX
OCHOBHOT'O Y4eOHO-IIPOrPaMMHOT0 MaTepraa, JOMyCTUBLIEMY IPHHIUIHAIBHBIC OIIMOKH B BBIITOJHCHUH ITPELyCMOTPEHHBIX
IporpaMmoii 3aganui, ciadbie HOOYKICHUS K CAMOCTOSITEIbHON paboTe HaJl peKOMEHJOBAaHHOH OCHOBHOM JIUTEPaTypOH.
OneHKa «HEeyIOBICTBOPUTEIILHOY» CTABUTCS 00YJaIOIIMMCS, KOTOPBIE HE MOTYT IPOJIOJDKUTE 00yUYEeHHE MM IIPUCTYIUTD K
npodeccnoHaIbHO IeATeTbHOCTH IT0 OKOHYAHHH aKaJleMUH 0e3 JTOTIOTHUTENFHBIX 3aHATHH 10 COOTBETCTBYIONIEH UCITUILIIHE.

| Kpurtepuu oueHHBaHUS KOHTPOJIbHOH PaGoThI TEKYLEro KOHTPOJIsSl YCIeBAeMOCTH 00yqalomuxcs (peKoMeH1yemMoe)

KOMIIIEKT KOHTPOJIBHBIX BOIIPOCOB VISl IPOBEACHMUS YCTHBIX OIPOCOB

Kpurtepun oneHnBaHus (yCTaHABINBAIOTCSA Pa3pabOTYMKOM CAaMOCTOSTENBHO C Y4ETOM HCIIONb30BAHHS PEHTHHIOBON CHCTEMBI
OLICHKH YCIIEBAEMOCTH 00y4arOLINXCs)

[IpumepHBIe KPUTEPHUU OLICHUBAHUS:

— IPaBUJIBHOCTB OTBETA 10 COJECPIKAHMIO 3a/IaHus (YIUTHIBACTCS KOJIUYECTBO U XapaKkTep OMIKOOK [IPH OTBETE);

— IIOJIHOTA U TITyOuHa OTBeTa (YUUTHIBACTCS KOJTMYECTBO YCBOCHHBIX (DaKTOB, MOHATHHU H T.II.);

— CO3HATENIBHOCTD OTBETa (YUMTHIBACTCS IOHMMAHKE U3JIAraeMOr0 MaTepuaa);

— JIOTHKA U3JI0XKEHHs MaTepraiia (YUUThIBaeTCsl yMEHHUE CTPOUTH LIEJIOCTHBIH, IOCIIe0BaTeIbHBIN pacckas, rpaMOTHO
TI0JTb30BATHCS CHENATBHON TEPMUHOJIOTHEH);

— UCIIOJIL30BaHKE TOTONHUTENBHOIO MaTepuala;

— PAlMOHANBHOCTD MCIIONB30BaHHs BPEMEHH, OTBEACHHOTO Ha 331aHue (He 0100pAeTCst 3aTAHYTOCTb BBINOJIHEHUS 3a1aHHU,
YCTHOT'O OTBETa BO BPEMEHH, C YUSTOM MHANBHIYaJIbHBIX OCOOEHHOCTEH 00yJaroIuXcs).

[ITkana oneHnBaHus (YCTaHABIMBACTCS Pa3pabOTIMKOM CAMOCTOSTEIBHO C yIETOM UCIIOIB30BAHMUS PEHTHHTOBOM CHCTEMBI
OIIEHKH yCITIEBAEMOCTH 00yUYaIOIIUXCS)

IIpuMepHas 1mKajga OleHUBAHMUS:

Bamier

. CrerneHp yI0BIETBOPEHUS KPUTEPHIM
IUISL ydeTa B peiTHHTe (OIICHKa)

86-100 6amioB OO0yy4aromuiics MOJIHO ¥ apryMEHTHPOBAHO OTBEYAET IO COJCPIKaHUIO Bopoca (3aJaHus);
«OTIIMYIHOY oOHapy>KUBaeT IIOHUMAaHHE MaTepuaia, MOXeT 000CHOBATh CBOM CY KJEHHS, IPUMEHHUTh 3HAHUS
Ha TPAKTHKE, IPUBECTH HEOOXOJUMbIC TPUMEPHI HE TOJIBKO 10 Y4eOHUKY, HO U CAMOCTOSITEIIBHO
COCTABJICHHbIC; M3/1araeT MaTepHaIl I0CJICJOBATENbHO 1 IPABUILHO.

71-85 0Oamnos OO0yuaromuiics J0CTaTOYHO MOJHO U ApTyMEHTHPOBAHO OTBEYAECT MO COJIEPKAHUIO BOIPOCa
«XOPOIIIO» (3aaHus); OOHAPYKUBACT IIOHHUMAHHUE MaTepHala, MOXXET 00OOCHOBATh CBOM CYXKIICHHS,
MPUMEHHUTH 3HAHUS Ha TIPAKTHKE, IIPUBECTH HEOOXOJMMBbIE IPUMEPBI HE TOJIBKO M0 YIEOHHKY, HO
U CaMOCTOSITEIFHO COCTABJICHHBIS; M3JIaraeT MaTepHal nocieaosatenpHo. Jomyckaer 1-2
OI_L[I/IGKI/I, UCIIPABJICHHBIC C IIOMOLIBIO HABOAALINX BOIIPOCOB.

56-70 GamnoB OOyuaromuiics 00HapyKUBaeT 3HAHWE M TOHUMAaHUE OCHOBHBIX MTOJIOKEHHUH JaHHOTO 3a/1aHus, HO
«yIOBIIETBO-PUTEIILHO W3JIaraeT MaTepua HeloJIHO U JOIyCKaeT HETOYHOCTH B ONPE/IeNICHUN TIOHATHI HIN
(GopMyIHpOBKE NPaBUII; HE YMEET JIOCTATOYHO IIyOOKO U JO0Ka3aTeIbHO 000CHOBATh CBOU
CY)X/ICHUSI M TIPUBECTU CBOM IIPUMEPBI; U3JIaracT MaTepHall HEMOCICI0BATEIBHO U JIOIYCKaeT

OIINOKH.
0-55 Gamnos OO0yuaromuiics 00HapyKUBaeT HE3HAHUE OTBETA HA COOTBETCTBYIOILEE 3aJaHue (BOIIPOC),
«HEY/IOBJIETBOPUTEIHEHO JIOMyCKaeT OMOKU B (POPMYITHPOBKE ONpeeTIeHHH 1 IIPaBUJI, HCKAXKAIOIINE UX CMBICI,

OecropsIIOYHO M HEYBEPEHHO M3Jaraet Mateprai. OTMEYaroTCs TaKie HEJJOCTATKU B ITOJITOTOBKE
00yyJaromerocs, KOTOPbIE SBISIOTCS CEPhE3HBIM MPETSATCTBUEM K YCICIITHOMY OBJIAIICHUIO
MOCJIEAYIOIINUM MaTepHaIOM.

Kpurtepun oneHnBaHHsi KOHTPOJIbHOH Pa00Thl JUCKYCCHOHHBIX TEM H BOIIPOCOB /JIs1 KPYIJIOr0 CTOJIA

!EI/ICKYCCI/II/I= IOJIEMHUKH, TUCIYTa, J1e0aTOB)

ITepeueHb TUCKYCCHOHHBIX TEM

Kputepun onennBanus (yCTaHaBINBAIOTCS Pa3pabOTIMKOM CAMOCTOSTENIBHO C YUETOM HCIIOJIb30BaHUS PEHTHHIOBON CUCTEMBI
OLICHKH YCIIeBa€MOCTH O0YJarONIHXCs)

ITpuMepHBIe KPUTEPHUH OLICHUBAHHS:

- TEOPETUUECKUN YPOBEHb 3HAHUM;

- KaueCTBO OTBETOB Ha BOIIPOCHL;

- HOAKPEIUICHNE MaTepHaIoB (JaKTHIECKUMH JAHHBIMH (CTaTHCTHYECKHE TaHHBIE WIIH JP.);
- IPaKTHYeCKasl [IEHHOCTh MaTepuaa;

- CIOCOOHOCTD JIeIaTh BBIBO/IbI;

- CMOCcOOHOCTh OTCTaNBaTh COOCTBEHHYIO TOUKY 3pEHNS;

- CIOCOOHOCTH OPHEHTHPOBATHCS B IIPEJICTABICHHOM MaTepHalle;

- CTENeHb y4acTHs B 00LIeil AUCKYCCHH.



[lIxana OLICHUBaHU (yCTaHaBJ’II/IBaCTCﬂ pa3pa60T‘{I/IKOM CaMOCTOATEIIbHO C YUCTOM HCIIOJIb30BAHUSA peﬁTHHrOBOﬁ CUCTEMbI
OLCHKH YyCII€BAEMOCTH 06yqa}0mnxc;1)

[IpumepHast nikana OLlEeHUBAHUS:

Bamisr

. CrerneHp yI0BIETBOPEHHUS KPUTEPHIM
Ul ydeTa B peiTHHTe (OLICHKa)

86-100 6annoB OO0yuaroruiicss CBOOOIHO BIaaceT YUeOHBIM MaTEpPUAIOM; TIPOSIBIISICT HABBIKK aHAJIN3a,
«OTIINIHOY 000011eH s, KPUTHYECKOTO OCMBICICHUSL, Ty OJINYHOM PEYH, apryMEHTAIMH, BEJACHUS TUCKYCCHI
U MOJIEMHUKH, KPUTHYECKOTO BOCIIPUSITHS HH()OPMAIIMH; MaTepHal H3JI0)KEH IPAMOTHO, B
ONpeEIEHHOM JIOTHYECKOM MOCIIEJ0BATENbHOCTH, TOYHO

HCIIOJIb3yETCS TEPMHHOJIOTHUS; TIOKAa3aHO YMEHHE HILTFOCTPUPOBATH TEOPETHUESCKHE MOTOKEHHUSI
KOHKPETHBIMH [IPUMEPAMU, IPUMEHSTh X B HOBOM CHUTYaIMH; BHICKA3bIBATH CBOIO TOUYKY 3PEHUSL.

71-85 6amioB OTBeT yIOBJIETBOPSIET B OCHOBHOM TPEeOOBAHMSM Ha OLICHKY «OTIMYHO», HO IPH ITOM HMEET
«XOPpOIIO» OJIMH M3 HEJIOCTaTKOB: B YCBOGHHH Y4e€OHOTO MaTepHana JOMyIeHbl HeOObIIHe Mpo0erts, He
HCKa3MBILHE COAEPKaHUE OTBETa; JAOIYIIECHBI OJIMH — JIBa HE04eTa B JOPMUPOBAHUH HABBIKOB
yOJIUYHON peuH, apryMEeHTALMH, BEACHUS AUCKYCCUH U TTOJIEMUKH, KPUTHYECKOTO BOCIIPUSTHS
nHdopmarmu.

56-70 Gannos HenonHo uin Henocaea0BaTeNIbHO PACKPBITO COJEPKAHUE MaTepHaa, HO IIOKa3aHo ollee
«yIIOBJIETBO-PUTEIHHO) MIOHMMAaHHUE BOIPOCA U IIPOJEMOHCTPUPOBAHBI YMEHUSI, TOCTATOYHBIE ISl JalbHEHIIero
YCBOCHHsI MaTepHaa; HMeJIHNCh 3aTPYAHEHHS WM JAOIYIIECHbI OLINOKH B ONPEeICHUH TIOHATHI,
HCIOJIL30BAHUH TEPMHHOJIOTMH, HCIIPABJICHHBIC TTOCIIE HECKOJIBKUX HABOSIIUX BOIIPOCOB.
OO0y4aroHUHCs He MOXKET IPUMEHUTh TEOPUIO B HOBOM CUTYaLlUH.

0-55 Gammos He packpsiTo OCHOBHOE cozep)aHue yueOHOro MaTepuaia; 00HapyKeHO He3HaHUE WIIN
«HEYJIOBIETBOPUTEIIBHOY HENOHUMaHue OobIIel min Hanboliee Ba)KHOW YacTH y4eOHOro MaTepuaa; IOMyIeHbl OIHOKH
B ONpEJIETICHUH TTIOHATHH, P UCIIONB30BaHHU TEPMHUHOJIOTHH, KOTOPBIE HE HCIIPABIIECHBI [IOCIIE
HECKOJIbKHX HAaBOIIMX BOIPOCOB; HE C()OPMHUPOBAHBI YMEHUS ¥ HABBIKU ITyOJIMYHOM pedd,
apryMEHTALUH, BEJICHHs JUCKYCCHU U MOJIEMHKH, KPUTHYECKOTO BOCHPHUATHS HHPOPMALIUH.

KpuTepun oneHUBaHUS KOHTPOJILHOI PaGoThI 17151 MPAKTHYECKHX (1a00PaTOPHBIX) padoT

Kpurepuu ouexnBanus (YCTaHABINBAIOTCS Pa3pabOTIMKOM CAMOCTOSITENIFHO C YUETOM HCIIOJBb30BAHUS PEHTHHTOBON CHCTEMBI
OLICHKH yCIIEBAEMOCTH 00yYarOIUXCs)

[IpumepHble KpUTEPUU OLICHUBAHUS:

— [PaBUJILHOCTH BBIIIOJIHCHUS 3aJaHHs Ha IIPAKTHYECKYI0/1ab0paToOpHy0 paboTy B COOTBETCTBHH C BAPHAHTOM;

— CTEIeHb YCBOCHHSI TEOPETHUYECKOTO MaTepUaa o TeMe MPAKTHIECKO#t /1abopatopHoi paboThr;

— CIOCOOHOCTH MPOIEMOHCTPUPOBATH MPETIOJABATENI0 HABBIKK PA0OThI B MHCTPYMEHTAIBHON MIPOrpaMMHO# cperie, a TaKkxKe
NPUMEHHUTDH UX K PCHICHUIO TUNIOBLIX 3a4a4, OTJIMYHBIX OT BapUaHTa 3aJaHusA;

— KaueCTBO MOJIrOTOBKHM OTYETA MO MPAKTUUECKOH / 1a00paTopHOil paboTe;

— MPaBIJIBHOCTP U MOJHOTA OTBETOB HA BOTIPOCHI IIPEMOIABATEIS TIPH 3aIUTE PAOOTHI

U 1Ip.

[IIkasna oneHuBaHus (yCTaHABIMBACTCS Pa3pabOTYNKOM CaMOCTOSTENBHO C YUE€TOM HCIOIB30BaHHsI PEUTHHTOBOW CHCTEMBI
OLICHKH YCIICBAEMOCTH 00YyYaroInXCsl)

[IpumepHas mkana OLEHNBAHUS MPAKTUIECKUX 3aHATHH (JJAOOpaTOPHBIX PaboT):

Bamisr

. CrerneHp yA0BICTBOPEHHUSI KPUTEPHIM
IUISL ydeTa B peidTHHTe (OIICHKa)

86-100 OamioB

BrimosiHeHs! Bee 3aaHus IPaKTUYECKOM (J1abopaTopHOIT) paboThl, 00ydaroUIuics YeTKo U 6e3

«HCYHOBJIETBOPUTECIBHO»

«OTJIINYHOY OIIMOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIIPOCHL.

71-85 OGamnos BeIonHeHBI Bce 3aJaHuUsI IPaKTUUECKOH (J1abopaTopHOii) paboThl; 00yJaroIIniicss OTBETHI Ha BCe
«XOPOLIOY» KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHSIMH.

56-70 6amtoB BEImonHeHBI Bee 3aJaHusI IPaKTHYECKOH (71abopaTopHON) paboThI ¢ 3aMEUaHHIMHU; 00yJalomuics
«YJIOBJIETBO-DUTEILHO» OTBETHJI Ha BCE KOHTPOJILHBIC BOIPOCHI C 3aMEYaHHUAMHU.

0-55 Gamnos OO0yuaromuiicst He BBIMOTHUI WX BBIOIHWI HETIPABUIBHO 33aHUS TPAKTUUECKON

(mabopatopHO#) paboThI; 0O0YUAIOIIUIICS OTBETHI HA KOHTPOJIBHBIC BOIPOCHI C OIMHOKAMU I HE

OTBETHUII HA KOHTPOJIbHBIC BOIIPOCHL.

Kpurtepun oneHnBaHusi KOHTPOJbHOMH Pa00ThI TEMBI 3cce

(pedepaToB, J0KJIAN0B, COOOIICHMIT)

Ilepeuens Tem scce/noknanoB/pedepaToB/cOOOIEHHIA U T.11.

Kpurepun oneHnBanus (yCTaHABINBAIOTCA Pa3pabdOTYNKOM CaMOCTOSTENIBHO C Y4ETOM UCIIOJIB30BAHUS PEHTHHIOBON CHCTEMBI
OLICHKH YCIIEBAEMOCTH 00y4aroLIUXCs)

[IpumepHBIe KPUTEPHUU OLICHUBAHYSL:

— MOJIHOTA PACKPBITHS TEMBI;

— CTENEeHb BIa/ICHUS TOHATHHHO-TEPMHUHOIOTHYECKHUM alnapaToM JUCLIUILUINHBL;

— 3HaHKe (PAKTHYECKOTO MaTepHana, OTCYTCTBHE (PaKTHUECKHX OMINOOK;

— YMEHHE JIOTHYECKN BBEICTPOUTH MaTepHall OTBETa;

— YMEHHE apryMEeHTUPOBATh IPEAT0KEHHBIE TIOXOBI M PEIICHUS, C/ICIaHHbIC BBIBOJIBI;



— CTEIIeHb CaMOCTOSTEIEHOCTH, TPAMOTHOCTH, OPUTHHAIBHOCTH B IIPEACTABICHHN MaTepHaia (CTHINCTHIECKHE 000POTHI,
MaHepa U3JI0XKEHHUs], CIIOBAapHBIi 3amac, OTCYTCTBHE WM HATUYHE IPAMMAaTHYECKHX OIIHOO0K);

— BBINOJIHEHUE TPebOoBaHUil K 0QOPMIICHHIO pabOThI.

[Ixasna oneHuBaHus (yCTaHABIMBACTCS Pa3pabOTYNKOM CaMOCTOSTEIBEHO C YUETOM MCIIONIB30BaHHsI PEUTHHIOBOW CHCTEMBI

OLICHKH YCIICBAEMOCTH O0YYaIOIIUXCS).

HDI/IMepHaﬂ IIIKaJ1a OLICHUBAHWA ITMCbMCHHBIX

a00T:

Bamnel
VIS ydeTa B peTHHTE (OIICHKA)

CreneHp yA0BIETBOPEHUS KPUTEPHIM

86-100 0amI0B «OTIUYHOY»

Cozepikanue paboThI B IEJIOM COOTBETCTBYET TeMe 3a1aHusl. [IpoaeMOHCTPHPOBAHO 3HAHKE
(bakTH4eCcKOro MaTepuaia, OTCyTCTBYIOT OLIMOKH. [IpOIeMOHCTPHPOBAHO YBEPEHHOE BIIaACHUE
HOHATHHHO-TEPMUHOJIOTHYECKHM aIllapaToM AUCHHUILIMHBI (YMECTHOCTD YIOTpeOIeHNs,
ab0peBHaTypbl, TOIKOBAHHE U T.JI.), OTCYTCTBYIOT OIIMOKHU B YIOTPEOICHUH TEPMUHOB.
IToka3zaHo yMenoe UCIIONb30BaHHE KATErOPUii 1 TEPMUHOB TUCLUIUIMHBI B UX aCCOLMAaTHBHOI
B3aMMOCBSI3H.

OTBeT YEeTKO CTPYKTYPUPOBAH U BBICTPOEH B 3alaHHOM JIOTHKE. YacTh OTBeTa JIOTHUECKH
B3aUMOCBs3aHbl. OTpaXKeHa JIOTHYecKast CTPYKTypa Ipo0OiIeMsl (3alaHus): IIOCTAaHOBKA NPOOIIEMBI
— aprymMeHTanus — BEIBOJbI. OObeM OTBeTa yKJIa[bIBAeTCS B 3aJaHHBIEC PAMKH IIPU COXPAHCHUH
CMBICTA.

ITposeMOHCTPUPOBAHO YMEHHE apIyMEHTHPOBAHO U3JIaraTh COOCTBEHHYIO TOUKY 3peHus. BuaHo
YBEPEHHOE BJIaJICHUE OCBOCHHBIM MaTepHAaIOM, N3JI0KEHUE COIPOBOXKICHO aJIeKBaTHBIMU
WLTIOCTPALUSAMH (TIPEMEPaMH) U3 TIPAKTUKH.

BrICOKast CTENEHb CaMOCTOSATENFHOCTH, OPUTHHAIBHOCTD B PECTABICHUN MaTepHaa:
CTWIIUCTHYECKHE 000POTHI, MaHEpa M3JI0KEHHs, CIIOBApHbIH 3anac. OTCYyTCTBYIOT
CTHINCTUYECKUE U opdorpadryecKie OMnOKH B TEKCTE.

Pabora BeIMONHEHA aKKypaTHO, 0€3 TOMapoK 1 UCIIPaBICHUH.

71-85 0aioB «XOpOIIO»

Cozep:xaHue OTBETa B LIEJIOM COOTBETCTBYET TeMe 3aJaHus. [IpoleMOHCTPUPOBaHO 3HAHUE
(haKTHUECKOTO MaTepHaa, BCTPEUaroTCsl HECYIIECTBEHHBIE (PaKTUIECKUE ONIMOKH.
ITpoieMOHCTPUPOBAHO BlIaJCHHE NOHATHITHO-TEPMHHOIOTHYECKUM AINapaToM JUCLUIIHHEL
(ymecTHOCTD ynoTpeOieHus, ab0peBUaTypbl, TOJIKOBAHUE U T.1.), OTCYTCTBYIOT OLIHOKHU B
yIoTpeOIeHUN TEPMUHOB.

INokazaHo ymernoe UCTIONb30BaHIE KaTeTOPHil M TEPMUHOB JHUCIUILINHEI B X aCCOIMATHBHOM
B3aMMOCBSI3H.

OTBeT B I0CTATOYHOI CTENEHU CTPYKTYPHPOBAH U BBICTPOCH B 3aJIAaHHOM JIOTHKE 0e3 HapyIIeHHi
obmiero cMbicia. HacTu oTBeTa JIOTHYECKH B3aUMOCBs3aHbl. OTpajkeHa JIornueckas CTpYKTypa
IpoOJIeMBI (3a1aHus1): HTOCTAaHOBKA IIPOOIEMBI — apryMeHTanus — BeIBoJbl. O0beM oTBeTa
HE3HAYUTENBHO TIPEBBIIIACT 3aJaHHBIC PAMKH IIPH COXPAHEHUH CMBICTIA.

ITpoeMOHCTPUPOBAHO YMEHHE aPT'YMEHTHPOBAHHO M3J1araTh COOCTBEHHYIO TOUYKY 3PEHUS, HO
aprymeHranus He Bceryia yoenurenbHa. M3ioxeHue JTUIb 0TYACTH COMPOBOXKICHO aJeKBaTHBIMU
WLTIOCTPALUIMH (IIPEMEPaMH) U3 IPaKTUKH.

JlocTaTo4yHast CTENEHb CAMOCTOSTEIBHOCTH, OPUTHHAIBHOCTH B IIPE/CTABICHUHI MaTepHaa.
BceTpeuaroTest MEIKUE M He MCKaXKAOIINE CMbICIIA OLINOKH B CTHIIMCTHKE, CTHIMCTHYECKUE
wtamnbl. Ectb 1-2 opdorpadudeckue omubKu.

Pabora BeIIONIHEHA aKKYpaTHO, 0€3 MOMapoK M UCIIPaBICHUH.

56-70 0OawIOB  «yJOBJICTBO-PUTEIHHON

Coneprkanue paboTHI B IIEJIOM COOTBETCTBYET TeMe 3ananus. [IpogeMoHcTprpoBaHO
YIOBIETBOPUTENBHOE 3HAHUE (hAKTHIECKOTO MaTepHaia, ecTb GpakTrudeckue omuoku (25— 30%).
ITpoieMOHCTPHPOBAHO JOCTATOYHOE BIIA/ICHHE MOHATHIHHO-TEPMUHOJIOTMYECKUM aIllapaToM
JMCLMIUTHHBI, €CTh OIIMOKH B YIOTPEOJICHUH U TPAKTOBKE TEPMHHOB, PacIIH(poBKe
ab0peBHaryp.

OumOKH B MCTIOIB30BAaHUN KaTErOPUil M TEPMUHOB AUCLMIUIMHBI B HX aCCOLMATUBHOI
B3aMMOCBSI3H.

OTBeT II0X0 CTPYKTYPUPOBAH, HApYyIlICHA 3a/1aHHas JIornka. YacTu oTBeTa JIOrH4eCcKu
pa3opBaHEbL, HET CBSI30K MEXX Ay HUMH. OMIMOKN B IPEJICTABICHUH JIOTHIECKON CTPYKTYPBI
po0JIeMBI (3a1aHMs1): TOCTAHOBKA MTPOOIEMBI — apryMeHTANus — BBIBOJBI. OOBEM OTBETA B
CymiecTBeHHOH cTenenu (Ha 25-30%) OTKIOHAETCS OT 3aJaHHBIX PAMOK.

Her coGcTBeHHOM TOUKHM 3peHus 1100 oHa cnabo apryMeHTHpoBaHa. [IpuMepsl, IPHBEACHHBIC B
OTBETE B KAUECTBE NPAKTUUECKUX MIUTIOCTPAINIL, B MaJIOH CTENEHH COOTBETCTBYIOT N3JI0KEHHBIM
TEOPETHYECKUM aCIICKTaM.

Texct paboThI MPUMEPHO HAMIOJIOBUHY MPENCTaBIsIeT cOO0M CcTaHAapTHBIE 000POTHL M (hpasbl U3
y4yeOHuKa/nekuit. Oomue ommndoK B CTHIIMCTUKE, MHOTO CTHIIMCTHYECKHX ITamIoB. Ects 35
opdorpapuyeckux OmmoOOoK.




0-55 0GamwioB «HEYIOBIETBOPUTEIBHOY» CopeprxaHue OTBeTa He COOTBETCTBYET TEME 3a/1aHHsI WM COOTBETCTBYET €My B OU€Hb MaJIOH
CTEIEHH.

[IpomemMoHCTpHPOBaHO KpaitHe cnaboe BiageHue NOHATHHHO-TEPMUHOIOTHIECKUM aTIapaToM
JVCLUIUINHBI (HEyMECTHOCTh YHOTpeOIeHus, HeBepHble aO0peBUaTyphl, UCKAKEHHOE TOJIKOBAaHHE
U T.J1.), IPUCYTCTBYIOT MHOTOUVCIIEHHBIE OIIMOKH B YIIOTPEOJICHHH TEPMHHOB.
[MponeMoHCTpUPOBaHO KpaifHe HN3KOE (OTPHIBOYHOE) 3HAHUE (haKTHIECKOT0 MaTeprasa, MHOTO
(axTHYECKHUX OMHOOK — MPAaKTHUECKH Bee (PaKThI (JaHHBIE) THO0 MCKaXKEHBI, THOO HEBEPHEI.
OTBeT npeacTaBisieT co00H CITONTHOM TEKCT 06€3 CTPYKTYPHPOBaHHS, HapyIlleHa 3adaHHas
noruka. YacTu oTBeTa He B3aMMOCBsI3aHbI JJornuecku. HapyieHa goruueckas CTpykTypa
po0OJIeMBl (3a1aHus1): IOCTAaHOBKA IIPO0OIeMBI — apryMeHTanus — BiBobl. O0beM oTBeTa Ooliee
4eM B 2 pa3a MEHBIIIE WM NPEBHINIAeT 3a1aHHbIH. [IoKka3aHbl HeBepHbIC aCCOLMATHBHBIC
B3aUMOCBSI3U KaTErOpHUii 1 TEPMUHOB AUCIUIIIHHBL.

OTCyTCTBYET apryMeHTaIMsl H3J10)KEHHOM TOUKY 3pEHNUs, HeT COOCTBEHHOM MO3UIINH.
OTCYTCTBYIOT IPUMEPHI M3 MPAKTUKY JIN00 OHU HEaJeKBaTHBI.

TexcT oTBETa MPEACTABIISCT MOJHYIO KAIBKY TeKCTa yaeOHHuKa/meknuil. CTumcTHdeckue ommoKn
MIPUBOAAT K CYIECTBEHHOMY MCKa)KE€HHIO cMbIcTa. bonbimoe uncno opdorpaduaeckux ommbdok B
tekcre (Oosee 10 Ha cTpaHuLLy).

PaGoTa BBINIOJIHEHA HEAKKYPaTHO, C OOMIIMEM IIOMapoK U UcnpasieHuid. B pabore oqun ab3an n
OoJIbIIIe TT03aMMCTBOBAH U3 KaKOT0-TH00 NCTOYHUKA 0€3 CCBUIKM Ha HETO.

| Kpurtepuu oueHuBaHUSI KOHTPOJIbHOI PadoThI Kefic-3a1a4

3aganue (51):

Kpurtepun oneHnBaHus (yCTaHABINBAIOTCSA Pa3pabOTYMKOM CAaMOCTOSTENBHO C Y4ETOM HCIIONB30BAHHS PEHTHHIOBOH CHCTEMBI
OLICHKH YCIIEBAEMOCTH 00y4arOLIUXCs)

[IpumepHBIe KPUTEPHUU OLICHUBAHUSL:

- COOTBETCTBHUE PEIIeHUs ChOPMYINPOBAHHBIM B Kelice BOIpOcaM (a1eKBaTHOCTh NPoOJIeMe U PHIHKY);

- OPUTUHAIIBHOCTH MOAX0/a (HOBaTOPCTBO, KPEATHBHOCTH);

- IPUMEHHMMOCTb PELICHUS HA IPAKTUKE;

- ryOuHa npopaboTKH NpobIeMbl (000CHOBAaHHOCTD PEIICHUs, HATNYNE aJIbTepHATHBHBIX BAPHAHTOB, IPOTHO3MPOBAHHE
BO3MOJKHEIX IPOOJIEM, KOMIUICKCHOCTD PEIICHYS).

[Ixana oueHNBaHUs (yCTaHABIMBAETCS pa3pabOTYMKOM CAMOCTOSTENIBHO C YUETOM HCHOJIb30BAHUS PEHTHHIOBO CHCTEMBI
OLIEHKH yCIIEBAEMOCTH 00yUarOIUXCs)

HpI/IMepHaSI 1IKajia OIICHUBAHUSA:

Bannsr

. CremneHp y10BIETBOPEHUS KPUTEPHUIM
JUIS ydeTa B pedTHHTe (OI[eHKa)

86-100 6a1I0B «OTIMYHO [IpennoxeHHoe peleHne COOTBETCTBYET ITOCTABICHHON B Keiic-3aaue npodneme. O0ydaronmiics
MIPUMEHSIET OPUIMHAJIBHBIN MOAXO0J K PELISHHIO TIOCTaBJICHHOH POOIEeMBbl, AEMOHCTPUPYET
BEICOKHUI YPOBEHb TEOPETUUECKHX 3HAHHUH, aHAIN3 COOTBETCTBYIOIIIX HCTOYHUKOB.
DOpMyIHPOBKH KPATKH, SICHBI U TOUHBL. OKHaeMble Pe3yJIbTaThl IPUMEHEHUS TIPEIOKEHHOTO
PpeIICHUs KOHKPETHBI, K3MEPUMBI 1 000CHOBAHBI.

71-85 6annoB «xXopomo» [IpennoxeHHOE pelIeHHe COOTBETCTBYET MTOCTABICHHON B Kelic-3amade npodieme. O0ydaromuiics
MPUMEHSET B OCHOBHOM TPaJMLMOHHBIH IOJX0/ C 3IEMEHTaAMH HOBAaTOPCTBA, YaCTUYHO
MOJKPETUICHHBIN aHAJIN30M COOTBETCTBYIOIIMX NCTOYHUKOB, IEMOHCTPUPYET XOPOILIHH YPOBEHb
TEOPETHIECKHUX 3HaHUH. POPMyYINPOBKH HEOCTATOYHO KPATKH, ICHBI ¥ TOUHBL. OXHIaeMble
Ppe3yJIbTaThl IPUMEHEHHUS PEJIOKEHHOTO PEIICHHS TPEOYIOT HCIIPABICHHS HE3HAYUTEIBHBIX
OIIHOOK.

56-70 ©anIoB «yIOBIETBO-PUTEIHHO JleMoHCTpupyeT cpeHuil ypoBEHb 3HaHUM, YMEHUH, HABBIKOB B COOTBETCTBUU C KPUTEPUIMU
oueHuBanusl. [IpeyioxkeHHoe penieHne TpedyeT JOIOIHUTEIbHON KOHKPETH3ALHN 1
000CHOBaHM, B IIEJIOM COOTBETCTBYET IIOCTaBIEHHOW B 3amaue npobneme. [Ipu permennu
TIOCTABJICHHOH MPOOJIeMBI 00yJaromuiics IPUMEHSET TPAAUIIMOHHBIH TT0IX0]], AEMOHCTPHPYET
TBEpAbIE 3HAHMS 110 OCTaBIeHHOI mpobieme. IIpeanoxkeHHOE peneHne COIEPXKUT OIUOKH,
YBEPEHHO UCIIPABJICHHBIE T0CJIE HABOSIINX BOIPOCOB.

0-55 ©0amIoB «HEyIOBIETBOPUTEIHHOY Hammyue rpy6bIx om60K B pelleHNH CUTYallud, HEMOHUMAHUE CYIIHOCTH paccMaTpuBaeMoil
po0JIeMbl, HEYBEPEHHOCTh X HETOYHOCTh OTBETOB NOCIIE HABOLIMX BopocoB. [IpeioxkenHoe
penieHre He 000CHOBAHO U HE IIPUMEHUMO Ha IIPAKTHKE

Kpurepun onieHMBaHHUs1 KOHTPO/IbHOI PadoThI JIsl TeM I'PYNIIOBBIX H/MJIM HHIUBHIYAJIbLHBIX TBOPYECKHX

321AHNI/IIDOCKTOB

I'pynmoBsie TBOpUeckue 3a0aHus (IPOSKTHI):
WNHauBuyanbHbIe TBOpUYECKUE 3a1aHusl (TPOSKTHI):

Kpurepun oneHnBaHus (YCTaHABIMBAIOTCS Pa3padOTUYMKOM CaMOCTOSITENILHO C YYETOM HCIOJIb30BaHUS PEHTHHIOBOW CHCTEMBI
OIICHKH YCIIEBACMOCTH 00YYarOIINXCsT)

IIpumepHbIE KPUTEPUH OLIEHUBAHUS:

- aKTyaJIbHOCTh TEMBI;

- COOTBETCTBHE COJIep)KaHUs PabOTHl BLIOPAHHOW TEMATHKE;

- COOTBETCTBHUE COICPKaHMs U 0pOpMIICHHUS paObOTHl YCTAHOBICHHBIM TPEOOBAHUSM;

- 000CHOBaHHOCTh PE3YJILTATOB U BBIBOIOB, OPUTHHAILHOCTD HIIEH;



- HOBHU3HA MTOJTyYCHHBIX JTaHHBIX;
- TWYHBIN BKIIAJ 00YyJarOIIUXCS;

- BO3MOKHOCTH MPAKTHYECKOTO MCIIOF30BAHUS MTOTYICHHBIX JTAHHBIX.

[Ikaxa oneHuBaHMA (YCTaHABIHBAETCS pa3pabOTIMKOM CAMOCTOSITEIBHO C yIYETOM HCIIOJIB30BAHNS PEHTHHIOBOM CHCTEMBI
OIICHKHU YCIIEBAEMOCTH O0YYArOIINXCs)

HpI/IMCpHaH IKaJia OICHUBaHUA:

Bbamier

. CreneHb yIOBIETBOPEHUS KPUTEPHIM
IUIS ydeTa B peTHHTe (OIICHKa)

86-100 6aI0B «OTIUYHOY PaboTa 1eMOHCTpHPYET TOYHOE MOHUMAaHHUE 3aaHusl. Bce MaTeprasibl HMEIOT HEOCPEICTBEHHOE
OTHOIIICHUE K TeME; UCTOYHHUKH IIUTUPYIOTCS MPABHIBHO. Pe3ynbTaThl paboThI IPEICTaBICHBL
YETKO M JIOTHIHO, HH(POPMAIHS TOYHA U OTpeIaKTupoBaHa. Pabora oTinyaercst ipKoit
HMHIMBHIYaJIbHOCTHIO U BRIPAKACT TOUKY 3PEHHS 00YUYarOLIerocs.

71-85 0GajIoB «XOpPOIIO» IToMnuMO MaTepHanoB, UMEIOLINX HETIOCPEACTBEHHOE OTHOIIEHHE K TEME, BKIIIOYAIOTCS
HEKOTOPBIC MaT€pralibl, HE UMCIOIIHUE OTHOLICHUE K Heﬁ; HCIIOJIB3YETCs OTPAHUYCHHOE
KOJIMYECTBO UCTOYHNKOB. He Bcst mH(OpMarys B3sita N3 JOCTOBEPHBIX HCTOYHHKOB; YacTh
nH(MOPMAIMU HETOYHA WIIK HE UMEET MPSMOTr0 OTHOLICHHUS K TeMe. HeoctatouHo BeipaXkeHa
cOOCTBEHHAS O3UIHS U OIICHKA HH(OPMALIUH.

56-70 6amIoB «yIOBIETBO-PUTENHLHO» | YacTh MaTepHanoB He MMEET HEIOCPEACTBEHHOTO OTHOLIEHHS K TeMe, UCTIONb3yeTcs 2-3
ucrouHuka. Jlenaercs cnabas nonbITka NpoaHaIN3HPoBaTh HH(opMalo. Marepual JorH4ecKu
HE BBICTPOEH U [I0JJaH BHEIIIHE HEIIPUBJIEKATENIbHO, HE TAeTCSl YeTKOTO OTBETA Ha ITOCTaBJICHHbIE
BOINpOCkl. Het kpuTnieckoro B3riIsaa Ha pooiemy.

0-55 oGamos «HCYIOBJIECTBOPUTCIILHO» Bosbiie nonoBuHBI MaTe€puaioB HE UMECT HEIMOCPEACTBEHHOI'O OTHOIIEHHUS K TEME, UCIIOJIB3YCTCA
OJIMH HCTOYHHK. He menmaercs mombITka MIPpOaHAIIU3UPOBATH I/IH(bOpMaIII/IIO. MaTCpI/IaJI JIOTUYCCKH
HE BBICTPOCH U ITOJaH BHEITHE HENTPUBJICKATECIBHO, HE JA€TCA OTBETA HA IIOCTABJICHHBIC BOITPOCHI.

KpuTepun oneHMBaHHUsI KOHTPOJILHOI padoThI ISl 1e/10BOJ (P0JIeBOIi) HTPBI

Tema (mpobiiema)

Konnenmuus urpst

Ponu:

3amanus (BOMPOCH, MPOOIIEMHBIE CUTYAITUH U JIp.)
OskunaeMslii () pe3ynbraT(bl)

Kputepuu onennBanus (YCTaHABIMBAIOTCS Pa3pabOTIMKOM CAMOCTOSITENIFHO C YIETOM HCIIONB30BaHHUS PEUTHHTOBON CHCTEMBI
OLICHKHU YCIICBAEMOCTH O0YYArOIIUXCsI)

IIpumepHbIE KPUTEPUHN OLIEHUBAHUSL:

Ka4yeCcTBO YCBOCHUS MH(GOPMAIINH;

BBICTYIIJIEHUE;

cojiepKaHnue BOIpOCa;

KauecTBO OTBETOB Ha BOIPOCHI;

3HAYMMOCTb JIONOJIHEHH, BO3paKEHUH, PEI0KEHNN;

YPOBEHB JEJI0BOr0 COTPYAHUYECTBA,;

co0JII0/IeHHE TIPaBUJI JIEJI0BON MIPBI;

COOJIFO/ICHHE PETJIAMEHTA;

aKTUBHOCTH;

MPaBUJIBHOE MPUMEHEHHE MPOPECCHOHATBHON JTCKCHKH.

[[Txana oneHnBanus (yCTaHABIMBAETCS Pa3pabOTIMKOM CaMOCTOSITENBHO C YIETOM HCIIOIh30BAHUS PEHTHHTOBON CHCTEMBI
OIICHKH YCIIEBACMOCTH O0YYArOIINXCsT)

HpI/IMepHaH IKaJia OCHUBaHUA:

Bbamisr

. CrelieHp yIOBIETBOPSHNS KPUTEPHIM
Ui ydeTa B pedTHHIe (OLICHKa)

86-100 6aIoB «OTIMIHO» Y4acTHHK /1eJI0BOH HTPHI IIPOJEMOHCTPUPOBAII IIOHUMAHHE CyTH MOCTABICHHOH IIPOOJICMBI;

TEOPETUUCCKUEC IMOJIOKCHHUS U3JI0KEHBI C UCITOJIb30BAHUEM HpO(beCCI/IOHaJ'II:HOﬁ JICKCUKH, OTBETHI
U BBICTYIIJICHUS Y€TKHUEC U KPATKUEC, JIOTHICCKU OCJICJOBATECJILHBIC; aKTUBHOC YUaCTHE B ,Z[eJ'[OBOfI

71-85 GanioB «XOpoLIO» Y4acTHHK /1eJI0BOH MIPHI IIPOJIEMOHCTPUPOBA IIOHUMaHHE CYTH OCTABJICHHOM MIPOOJIEMBI;
TEOPETUIECKHE MOIOKEHUSI U3JI0KEHBI C HCIIOIB30BaHUEM ITPO(eCCHOHATBHOMN JIEKCUKH C
HE3HAYNTETFHBIMU OIIHOKaMH; OTBETHI M BHICTYIUICHHSI B OCHOBHOM KpPAaTKHe, HO HE BCETia
YETKHE M JIOTHYECKH MOCIIe/[0BaTeNIbHbIE; YUacTHE B JET0BOI Urpe.




56-70 6aIoOB «yIOBJIETBO-PUTEIHHO

YuacTHUK }leHOBOﬁ UI'Ppbl NPOACMOHCTPUPOBAJI IOHUMAHUE CYTHU ITOCTaBJICHHON HpO6J’[eMLI;
TCOPETUUCCKUEC MTOJIOKEHUSA U3JI0KEHEBL CO c1a0bIM UCIIOIB30BAaHHEM HpO(i)eCCI/IOHaHbHOI\/‘I
JICKCUKH,; OTBETHI U BBICTYIUICHUS MHOTOCJIOBHBIC, HCUETKUE U Oe3 JIOJDKHOM JIOTHYECKOM
I10CJICA0BATCIIBHOCTHU,, IIACCUBHOC Y4YaCTUE B JICJIOBOM Hrpe.

0-55 OauIoB «HEYAOBIETBOPUTEIHHO»

YuacTHHK 1eT0BON UTPBI IPOJEMOHCTPUPOBAI 3aTPyTHEHHS B TOHUMAHUH CYTH ITOCTABIEHHON
MpoOJIeMBI; OTCYTCTBHE HEOOXOIMMBIX 3HAHUH M YMEHHH JUIsl peLIeHHs IIPOOIIEMBbI; 3aTPyAHEHUS
B IIOCTPOEHHHU CaMOCTOSITEIBHBIX BEICKA3BIBAHMUI; 00ydJaromuiics IPakTHYECKN He IPHHUMAET
y4JacTHs B UTPE.




®OH/I OIEHOYHbBIX CPEJICTB

KoMrutekT TecToBBIX 3a/laHni

Biox 1: (3Hath)

1. Yto Takoe UCKYCCTBEHHBIM MHTEIUIEKT?

* a) CucremMa aBTOMAaTHYECKOTO YIPABICHUS aBTOMOOMIISIMHU

* b) KommnbrorepHas cucteMa, CriocoOHasi IMUTHPOBATH YETI0OBEUSCKUN MHTEIICKT ¢/
* ¢) baza maHHBIX 1715 XpaHeHus nHopMaIuu

* d) Metox 06paboTKH H300pakeHUI

2. Kako#i BuJ MaIllMHHOTO 00y4€HHs HCIONIb3YETCs IPHU HAJTMIUN Pa3MEUCHHBIX JaHHBIX?
» a) Reinforcement learning

* b) Unsupervised learning

* ¢) Supervised learning ¢/

* d) Deep learning

3. Yro o3nauaet abOpeBuarypa ML?

* a) Machine Learning ¢/

* b) Manual Logic

* ¢) Multi-Layer

* d) Main Language

4. Kakoit anroput™ oTHOCHTCS K unsupervised learning?

+ a) Jloructuueckas perpeccus

* b) K-means ¢/

* ¢) [epeBo pemeHuit

* d) Random Forest

5. Yro Takoe HEWPOH B HEHPOHHOII ceTH?

* a) ®u3n9YecKuil SIEMEHT KOMITHIOTEpPa

* b) DnemMeHTapHBIN poIeccop

* ¢) Mopnenb 6uoorn4eckoro Helipona ¢/

* d) [Iporpamma Ha Python

6. Kakas MeTpuka UCHOIB3yeTCs I 3a7a4 perpeccun?

* a) Accuracy

*b) Fl-score

*c) MAE vV

» d) Precision

7. Yto Takoe nepeodyueHne Moaenu?

* a) Mozens He o0y4eHa

* b) Mozens mioxo paboTaeT Ha TPEHUPOBOYHBIX JAHHBIX

* ¢) Mozenb Xopoio padboTaeT Ha TPSHUPOBOYHBIX, HO IIOXO HA TECTOBBIX JaHHBIX Y
* d) Monens ciumkom npocrast

8. Kakue maHHbBIC HCTIONB3YIOTCS B TOYHOM 3E€MIICICIIIH?

* a) ToNBKO TEKCTOBBIE

* b) Toapko n300pakeHHUS

* ¢) Knmnmartnueckue, MouyBeHHbIE, CITyTHUKOBBIE H APYTHE TaHHbBIE ¢/
* d) Tonbko (prHAHCOBBIE IOKA3ATEIH

9. Yto Takoe Big Data?

* a) bosbmue Tabmuier Excel

* b) CoBOKynHOCTB 0OJBIIMX 00BEMOB JaHHBIX, TPEOYIONIMX CHENUATBLHBIX METOA0B 00padoTKH ¢/
* ¢) Tun 6a3sl JTaHHBIX

* d) Bun nporpamMmmupoBaHus

10. Yro Takoe IoT?

* a) UnrepHer Beeii

* b) ObmagnHoe XpaHHUIIHIIE

* ¢) SI3pIK IpOrpaMMUPOBAHUS

* d) Anroput™ mmppoBaHHUS

11. Yro Takoe rpagueHTHBINH OyCTHHT?

* a) MeToz KiacTepu3anun

* b) MeTox ancambiupoBanus Mojiesnel

* ¢) AJITOPUTM ONTUMHU3AIIH W300paKeHUH

+ d) Metox HOpMaNH3aIlK JAHHBIX

12. Yro o3Hauaer TepmuH "feature" B MaiMHHOM 00y4YeHUH?

* a) PesynpraT paboThl MoeTH

* b) [Ipu3HaK WK XapakTEpPUCTHKA 00bEKTa

* ¢) I'paduk

* d) Ommbka npeackazanus

13. Yto Takoe precision B kitacCupUKaum?

* a) JloJsist BEpHO IMpEACKa3aHHBIX MOJIOKUTEIBHBIX TPUMEPOB OT BCEX MPEICKA3aHHBIX KaK MOJIOKHUTENbHbIE
* b) Jlomst BepHO IpecKa3aHHBIX MOJIOKUTEIBHBIX IPUMEPOB OT BCEX PEATIBHBIX MOJI0KUTEIBHBIX
* ¢) O0mas TOYHOCTh MOJICITH



* d) Yucno ommbok

14. Kaxoit s3Ik 4arie Bcero UCIoIb3yeTcs B MAITMHHOM 00ydeHUH?
*a) Java

*b) C++

* ¢) Python ¢/

« d) PHP

15. Yro takoe cross-validation?

* a) [IpoBepka MozieH Ha OTHOM HAOOpE TaHHBIX

* b) Paznenenne qaHHBIX Ha train/test oguH pas

* ¢) MHOrokpartHoe pa3jielieHie JaHHBIX ISl OLIEHKU MOJIeNH ¢/
* d) YaaneHue TUITHUX JaHHBIX

Brok 2: (3natk, ymeTh)

16. Kakyto 6ubnmoreky Python BeI ncnonb3yere st pabOTHI ¢ TaHHBIME?
* a) TensorFlow

* b) Scikit-learn

* ¢) Pandas

* d) Matplotlib

17. dnst wero ucnonssyercst ¢pynknus fit() B scikit-learn?

* a) /s BBIBOSIA TPAdUKOB

* b) Jlns coxpanenust Mmoyenu

* ¢) s oOyuenus monenu

* d) [nst 3arpy3Ku JaHHBIX

18. Kakast pyHKIMS HCTIONB3yeTCsl 1S Tpecka3aHus B Monenu scikit-learn?
* a) predict()

* b) fit()

* ¢) transform()

* d) load()

19. Uro nmenaet dynkmus StandardScaler?

* a) YanseT mpomycku

* b) Hopmanusyer ganubie 10 cpeanero 0 u qucnepcun 1 ¢/

* ¢) [Ipeobpa3zyer kaTeropuaabHbIC TIEPEMEHHBIE

* d) CoxpaHsieT MO/ICIb

20. Kakoit MmeTo1 MCTIONB3yeTCs Al CHIKESHUS pa3MepHOCTH?
*a) PCAV

*b) KNN

*¢c) SVM

* d) Decision Tree

21. Yro takoe confusion matrix?

* a) Tabnuia, cpaBHUBAOIIAs (PAaKTUUECKHE U MIPEACKA3aHHbIC 3HAYCHUS V
* b) I'paduik 3aBHCUMOCTH MEXKIY MTEPEMEHHBIMHU

* ¢) Otuer o 3aTparax

* d) Tabnuma ¢ mapameTpaMu MOJICIIN

22. Yro takoe recall?

* a) Jlosist BEpHO MpEACKa3aHHBIX MOJIOKUTEIBHBIX OT BCEX MPECKa3aHHbIX
* b) Jlomnst BepHO IpencKa3aHHBIX MOJIOKHUTEIBHBIX OT BCEX PEAIbHbBIX MOJIOKHUTENbHBIX ¢/
* ¢) O61mas TOYHOCTh

* d) Metpuka [t perpeccun

23. YUro takoe overfitting?

* a) Monenp CIUMIKOM TpocTast

* b) Monens 3aroMuHaeT o0y4aromiye JanHble 1 He 0000maeT
* ¢) Monenb He 00yueHa

* d) Moaens uaeanbHO MOIXOIUT

24, Kakoif MeTO/1 TOMOTaeT 6OPOThCS ¢ IepeodydeHueM?

* a) YBenMUYeHHE KOJTMYECTBA CJI0EB B HEUPOCETH

* b) Dropout

* ¢) YrpolieHue MoJIenu

* d) Ucnonp30BaHue MEHbINE TaHHBIX

25. Kakoli anropuT™ MpUMEHSETCS ISl paclio3HaBaHusl 00pa3oB?
* a) JIuneiiHas perpeccus

*b) CNN ¢/

* ¢) K-means

+d) PCA

26. Uto Takoe NDVI?

* a) lniexc BIaXxHOCTH

* b) lHaekc HopMaTM30BaHHOW Pa3HUILBI PACTUTEIBHOCTH ¢/

* ¢) TemneparypHBIif HHIEKC



* d) [Toka3zarenap KHCIOTHOCTH MTOYBBI

27. Kakoli MeTOJT UCTIONB3YeTCs ISl aHaIn3a 300pakeHuin?
*a) PCA

*b) CNN ¢

* ¢) KNN

+d) SVM

28. Uto o3Hauaet R? B perpeccun?

* a) [IpoueHT omubOK

* b) Koaddunuent nerepmunanmm

* ¢) Cpennsast abcomoTHas OIMOKa

* d) BeposiTHOCTH KItacca

29. Yro Takoe runepnapamerp?

* a) [TapameTp, KOTOPKII U3MEHSIETCS B Mpoliecce 00ydeHus
* b) [TapameTp, 3amaBacMblIii oJIL30BaTEIEM Iiepe 00yueHHEM ¢/
* ¢) Pesynbrat Moenu

* d) ToyroCTh MOICITH

30. Kakoii MeTo]1 T03BOJIET HAXOAUThH ONTHMAJIBHEIC THITEPIIApaMeTPhI?
* a) GridSearchCV ¢/

*b) PCA

* ¢) Cross-validation

« d) Fit

31. Yro o3nauaet cioBo “deep” B deep learning?

* a) bornbI10e KOMMYIECTBO TAaHHBIX

* b) BosbI0e KOJIMYECTBO CIOEB

* ¢) Bricokast TO4UHOCTH

* d) beicTpoe BrIOTHEHHE

32. Kaxkoii opmar yaiie BCero UCIoib3yercs AJIsl XpaHEeH s JaHHBIX B arPOHOMHH?
*a).txt

*b) .csv ¢/

* C) .pptx

* d) .docx

33. Kakast 6m0:1roTeKa NCTIONB3YyeTCs IS BU3yaIH3aun ?

* a) NumPy

* b) Pandas

* ¢) Matplotlib ¢/

* d) Scikit-learn

34. Yro takoe label encoding?

* a) [IpeoOpa3oBaHre YUCIOBBIX JAHHBIX B TEKCT

* b) [IpeoOpa3oBaHUe TEKCTOBBIX METOK B YHcla ¥

* ¢) YaneHue BEIOPOCOB

* d) Hopmanu3arust JaHHBIX

35. Yto takoe one-hot encoding?

* a) [IpeoOpaszoBanye Ynces B JOTHISCKUE 3HAUCHUS

* b) [IpeoOpa3oBaHue KaTEropuaIbHBIX MPHU3HAKOB B ABOUYHBIC CTONOIBI 7
* ¢) YaneHue HeHY)KHBIX TAHHBIX

* d) Co3ganne HOBBIX (prd

Brok 3: (3uare, ymeTh, BIageTh)

Keiic-3aganne: PacosnaBanue 6one3Heit kapTodess depe3 KOMIbIOTEPHOE 3PCHUE

Omnucanue CUTyaIum:

depmepckasi KOOepaTHBa CTATKUBACTCS € YaCTHIMHU BCIBIIIKaMu (pUTOGTOpO3a KapTodens. TpaTuilHOHHBIC METOIbI
JIMarHOCTHKH TPEOYIOT MHOTO BPEMEHH U MOTYT MPHUBECTH K 3aMyNICHHBIM citydasiM. KoMIIaHus paccMaTpuBaeT BHEIPEHUE
CHCTEMBI aBTOMATHYECKOTO paclo3HaBaHus 3a00JeBaHMil HA OCHOBE KOMITBIOTEPHOTO 3PCHUSL.

3amanue:

Pa3paboTath MOIeNIb KOMITBEOTEPHOTO 3PEHUsI, KOTOpast OyaeT KiacCH(hUIUPOBATh H300paKEHUS JINCTHEB KapToders Ha:
* 310pOBHIE

* [Topaxénusie purodropozom

* Jlpyrue 6one3Hn

3TaHI)I BBIITOJIHCHU A

1. Coop maHHBIX

Hcnonp3oBan natacet PlantVillage , copepxaniuii n300pakeHus TUCTHEB KapToders:

2. IpenobpaboTka H300pakeHu
Hcmosnb30BaH reHepatop u3obpakeHuii Keras Uit ayrMeHTanny 1 HOpMaIH3allim:

3. O6yuaenne momenu (CNN)



4. Onenka KayecTBa MOJICIIH

Pesynbrart:

* TounocTs Mogenu: 96% Ha oOyuatoieit BeIOOpke , 92% Ha TeCTOBOM .

* Confusion matrix 1mokasasa BbICOKYIO TOYHOCTb ONpesiesieHnst puTodhToposa.
5. Busyanu3zanus pe3yJbTaToB

6. HTerpanyus B cucreMy
Co3snan npocroit nHTEpdeiic ¢ ncnonb3oBanneM Streamlit win Flask, nmo3sosstiomuii 3arpyxarth n300pakxeHue ¥ MOITydaTh
MPOTHO3:

OtBeTs! (KITH0Y):

No OtBet

1-15b,c,a,b,c,c,c,c,b,a,b,b,a,c,c
16-35¢,c,a,b,a,a,b,b,b,b,a,b,b,c,a,b,b,b,b,a

KpuTtepun oneHMBaHUs1 KOHTPO/IbHOI Pa00ThI TECTOBBIX 3aJaHUH

Marepuansl TECTOBBIX 3a/laHU

Marepuaiibl TECTOBBIX 33/IaHUI CIIeyeT CrPYIIUPOBATh 110 TeMam/pa3jieNnaM U3ydyaeMon IUCIUILUTUHBI (MOIYyJIs) B CICAYIOIIEM
BHJIE:

Tema (Temsr) / Pa3nen aucummuHb! (MO )

TecroBble 3aaHusI IO JAaHHOU TeMme (TeMam)/Pa3neny ¢ ykazaHHeM NpaBUIIEHBIX OTBETOB.

Kputepnu onennBanus (yCTaHaBIMBAIOTCS Pa3pabOTIMKOM CAMOCTOSITENIFHO C YIETOM HCIIOIb30BaHHUS PEUTHHTOBOM CHCTEMBI
OIICHKHU YCIICBACMOCTH O0YYArOIINXCsT)

[IpumMepHbBIe KPUTEPUH OLICHUBAHHUS:

- OTHOIIICHUE MTPABUIHHO BBHIIIOJHEHHBIX 3aJIaHHI K 00IIEMY WX KOJIHYECTBY

[Ikaxa oneHuBaHuA (YCTaHABIHBAETCS pa3pabOTIMKOM CAMOCTOSITEIBHO C yIETOM HCIIOIB30BAHUS PEHTHHIOBOM CHCTEMBI
OIICHKHU YCIICBAEMOCTH O0YYarOIIUXCsI)

HpI/IMepHaH IKaJia OICHUBAaHUA:

Bbamisr

o CreneHp yn0BIETBOPEHHS KPUTEPUIM
Ul ydera B pedTHHIe (OLleHKa)

86-100 0aJUIOB «OTITHIHOY Brmonaeno 86-100% 3amannii

71-85 0annoB «XOpomo» Boinonneno 71-85% 3ananuit

56-70 6anaoB «yIOBIETBO-PUTEIHLHON BrinmonneHo 56-70% 3ananuit

0-55 OamwioB «HEeymOBICTBOpUTEAbHO» | Boimonueno 0-56% 3amanuii




W3MEHEHUWSA U JOTTIOJTHEHU S

BenomocTth n3MeHeHHUH

Bug oOHOBIIEHMIT

Copepxanue usmMeHeHui, BHocuMmbix B OTTOIT

OOcHOBaHNE H3MEHEHHUI




