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TIOJAMUCH

PaGouas mporpamma paccMOTpeHa U 0JI00peHa Ha 3aceIaHiH METOANYECKO KOMHCCHH  ATPOHOMHYECKHH (PaKyJIbTET OT «12»
02 2025r., mpoTtokoin Ne7

[Ipencenarens METOANYECKON KOMHCCHH ~ ATPOHOMHYECKHUH (aKyJIbTET

BHrenrnuit skcmept 3aMecTHTeNb HAYAIBHUKA OT/Ae a8 GUTOCAHUTAPHOTO KOHTPOJIs 1o Pecmybnuke Bypstus,
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nommice W.O. Gamiis
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n VueBHbiii ro]1 Ha 3ace/laHuH Kaeapbl Canyes H.B.
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4 20 /20 rr. Ne « » 20 1. « » 20 1.
5 20 /20 rr. Ne « » 20T « » 20 1.




LIEJIM U 3ATAYY U CHUILIMHBI (MOYJIST)

1| Hexu: OOyuuTh CTYACHTOB OCHOBaM MALIMHHOTIO 00y4eHus, cHOPMHUPOBATh HABBIKA IIPUMEHEHHS aJITOPUTMOB MAIIMHHOTO
0o0ydeHus AJIs PEIIeHUs 3a4a4 B 00JIaCTH arpOHOMUY M HHHOBALMOHHBIX arpOTEXHOJIOTHI.

3amaun: 1. O3HaKOMHTBH CTYJCHTOB C 0AQ30BBIMH KOHIEHLIUSIMHI MAIIMHHOTO 00yYeHHSI.

2. Hay4uTts IpUMEHSTH METO/(bI MALIMHHOTO O0YUYCHHS [UIs aHAIN3a JaHHBIX, CBSI3aHHBIX C arpapHBIMHU IIPOLIECCAMH.

3. Pa3paboTath yMeHHS UCIIOJIB30BaTh MPOTPAMMHBIC HHCTPYMEHTBI JJ1s1 00pabOTKH U aHaIn3a OOJIBIINX 00BEMOB JIAHHBIX.
4. ChopMupoBaTh KOMIETSHIIMH B UCTIOIb30BAaHUU HHOOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOIOTHN JUTS PEIICHHUS
npodeccnoHaNbHBIX 3a/1a4.

3TAIBI ®OPMUPOBAHUS KOMIETEHIIUIA U MECTO JUCHUILTAHBI (MOAYJIS) B CTPYKTYPE
OBPA30OBATEJIbHOU ITPOI'PAMMBbI

bnok.Yactp b1.0

OIIK-1: Crocoben peuiaTh TUIMOBLIC 3a/1a4U Hqu)eCCHOHaJ'ILHOﬁ JIESITEIbHOCTH Ha OCHOBE 3HAHWM OCHOBHBIX 3aKOHOB
MATEMATHYCCKNX U €CTECTBEHHBIX HAYK C MPUMECHEHUEM I/IH(bOpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHBIX TCXHOJIOI‘I/II\/'I;

TpeGoBaHus K NpeABapUTEIbLHON MOATOTOBKE 00y4alOLIerocsi:

1 2 cemecTp MarematHka
2 2 cemecTp Boranuka
3 3 cemectp @Duzuonorust U GHOXUMUS PaCTEHUH
4 2 cemectp 03HAKOMHTeEJIbHAS IPAKTUKA
5 1 cemectp Beeznenue B mudpoByI0 KyIbTYpY
6 2 cemectp XpaHenue 1 00paboTKa JaHHBIX
7 2 cemecTp Xumus
8 3 cemectp [IpuknaaHas cTaTUCTUKA
JucnunianHel (MOIYJIM) M IPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHOH NPAKTHKU He00X0HUMO KaK NpellecTBYOee:
1 8 cemectp BrlmnonHeHHe U 3al[UTa BBITYCKHOW KBaTH()UKAIHOHHON paboThI
2 6 cemectp T'eneTrka
3 6 cemectp IIpousBojCTBEHHAs IPAKTUKA
4 6 cemectp TEXHOJIOTHYECKAs MPAKTHKA
5 5 cemectp OCHOBBI CETEBBIX TEXHOJOTHH
6 5 cemecTp MeTobl HCKYCCTBEHHOT'O HHTEJUICKTa
7 6 cemectp ITnomooBoIEBOACTBO
8 8 cemecTp IpexaururoMHas IpaKTuKa
9 5 cemectp TouHoe 3eMiteieNne
OIIMCAHME IOKA3ATEJEN, KPUTEPUEB U IIIKAJ OLIEHUBAHHUS KOMIIETEHIIUIA B PAMKAX
JAUCIUIIJIMHBI (MO Y JIS)

KO 1 HASBBAHUE KOMIIETEHIIUHN
OIIK-1: Cnoco0eH pemiaTh TUIOBBIE 321a4i NPO(ecCHOHATLHOM AesiITeIbHOCTH HA 0CHOBE 3HAHMIT OCHOBHBIX 32KOHOB
MaTeMATHYECKHX M eCTeCTBEHHBIX HAYK ¢ MPUMeHeHHeM HH(POPMAMOHHO-KOMMYHHKANMOHHBIX T€XHOJIOTHIA;;

HJ1 OIIK-1 ITo1HOe MOHMMAHHME TEOPETHYECKUX OCHOB, YCIIeNIHOe MPUMeHeHHne Mojiesell K npodeccnoHalIbLHBIM 3a7a4aM,
BBICOKHI YPOBEHb HHTEPIPEeTALMH Pe3yIbTATOB

3HaTh M NOHUMATH TeopeTHYecKHe OCHOBbI MALIMHHOTO 00YYeHM .

MeToabl M AATOPUTMbI MAIIHHHOTO 00Y4€eHMSI.

IIpumeHenne MalIMHHOTO 00y4YeHNs B arpapHoii cdepe.

HNHcTpyMeHTBI 1151 paGoThI € IAaHHBIMH H PeaJiM3alui Mojlesieil MAIIMHHOTO 00y4YeHHsl.

VYposens 1 OcHOBHBIE BUbI MALTMHHOTO 00y4YeHus (perpeccus, KiaccuuKanus, KIacTepu3arus).
TepMuHOIOTHIO B 001aCTH MAIIMHHOTO OOYYEHUSL.

Yposens 2 AJTOpUTMBI IMHEHHON perpeccuH, JOTUCTHYecKol perpeccun 1 K-means.
Metoapl npenoOpaboTKH JaHHBIX (OYMCTKA, HOPMAJIU3aIHs).
OcHOBHBIC METPHKH KadecTBa Mozeneil (Hanpumep, R , MAE, MSE, accuracy).

VYposens 3 ITpuHUMIBI pabOTHI AEPEBLEB PELICHUH, CITyJalHBIX JIECOB U JPYTHX aHCaMOJIEBBIX METOOB.
Meroms! perymspusanuu (L1, L2).
Ocob6enHocTH paboThl ¢ OOIBIIMMH 00BEMaMH JJAHHBIX.

Yposens 4 I'ny6okue aciekTbl paboThI AITOPUTMOB MAIIMHHOTO 00y4eHus (HalpuMep, rpaueHTHBIN ciryck, dropout).
CoBpeMeHHbIE METO bl ONITUMM3ALIUU MOJIEIIEH.
MHHOBAIMOHHBIE [TOJIX0/IbI K PELICHUIO 3a/1a4 B arPOHOMHH.




YmMmers aesaath (1eiictBoBaTh) BpIOMpaTh NoaXoasimue aJIrOPUTMBI IJISl pellleHHs] KOHKPETHBIX 3a1a4.
IloaroToBUTHL JaHHBIE VIS MOAETHPOBAHUS.
PeasiuzoBaTh npocThie MoJe/IH MAIIMHHOTO 00y4eHusl.
HMuTepnperupoBaTth pe3yJibTaTbl padoThl Mojeeil.:

VYpogens 1

Hepe‘{I/ICHﬂTL OCHOBHBIC 2Tallbl paGOTLI C TaHHBIMH.
OnuceIBaTh MMpUMEPbI MIPUMEHCHUSI MAlIMHHOTO O6y‘{eHI/I$[ B arpapHoﬁ cq)epe.

Yposens 2

[ToaroToBUTH AaHHBIE JUIA aHAJIM3A [10]] PYKOBOJICTBOM IIPEIOIaBaTelIs.
ITpuMeHATh rOTOBBIE aJTOPUTMBI JUIS pEIlIeHHs IPOCTHIX 3a/1ay.
HHTepnpeTnpoBaTh pe3yabTaThl padoThl MOJENH.

VYposens 3

BsIOHpATh MOAXOSIIME ATOPHTMBI [Isi KOHKPETHBIX 3a]1a4.
AlanTupoBaTh MapamMeTpsl MOJiele o1 crielrKy 3a1aum.
PaGorarh ¢ mporpaMMHBIMH cpejicTBamu (Hampumep, Python, Scikit-learn).

VYposens 4

PaspabaTpiBaTh COOCTBEHHBIC MOICIN JIJIS CIIOKHBIX 3aj1ad.
AHanu3upoBaTh OOJBIINE 0OHEMBI TAHHBIX.
[pennaraT HHHOBAIIMOHHBIE PELICHUS IS MOBBILIEHHUS AP PEKTUBHOCTH arpOTEXHOJIOTHH.

Biaxers HaBbIKamMu (MMeTh HaBbIkH) PadoTa ¢ 6ubanorexamu Python nus mammunoro odyuyenus (Pandas, NumPy, Scikit-

learn).

AHan3 peajibHbIX ATPAPHBIX JAHHBIX € UCIIOJb30BAHUEM METO0B MAIIMHHOTO 00y4eHu .
Co3gaHne 0TYETOB U NPe3eHTALMIA 110 pe3yJbTaTaM aHAJIM3a JAHHbIX.:

VYposens 1 TeopeTuueckuMH 3HAaHUSIMU O BO3MOXHOCTSIX MAIIMHHOTO 00yYeHHs.

VYposens 2 ba30BbIMU HaBEIKaMHU PabOTHI ¢ HHCTPYMEHTaMK 00padoTku faHHbBIX (Hanpumep, Excel, Google Sheets).
VYposens 3 IIponBUHYTEIME HaBBIKAMH MPOTPAMMHUPOBAHHS JUTS peai3alliy MOJIeNIed MAaIlInHHOTO O0YUeHHSI.
Yposens 4 IIpodeccronambHEIMUA HHCTPYMEHTAMH JIISL Pa3paOOTKH M BHEAPEHUS MOJIENIeH MalllMHHOTO O0YYeHHSI.

YpoBHH CPOPMUPOBAHHOCTH KOMITETECHIIUI

KOMIIETCHIIUS HE
chonMuUnorana

MHUHUMAJIEHBIA

CpeIHMiA

BBICOKHUI

OrneHKH POPMUPOBAHUS KOMIICHTCHITUH

O1eHKa «HEYAOBJICTBOPUTEIHHOY -
ypOBEHb 1

O1eHKa «yTOBJICTBOPUTEIBLHOY -
YPOBEHB 2

O1eHKa «XOpOIIOY - YPOBEHb 3

O1neHKa «OTIMYHOY - yPOBEHb 4

XapakTtepucTaka c()OPMUPOBAHHOCTH KOMIIETEHIINT

Komnerennus B monHoi mepe
He c(hopMHUpOBaHa.
Nmeromuxcst 3HaHUM, yMEHUI
M HaBBIKOB HEJOCTATOYHO IS
pelIeHus MPaKTHIeCKUX
(mpodeccroHanbHBIX) 33129

ChopMIpoBaHHOCTH KOMIIETEHIIN
COOTBETCTBYET MUHUMATbHBIM
TpeboBanusM. MMeronmxcs
3HaHUN, YMEHUI, HABBIKOB B
[eJIOM JOCTaTOYHO JJISI PEIICHUS
MPaKTUIECKUX
(mpodeccroHanbHBIX) 32129

ChopMIPOBaHHOCTH KOMIETEHIINU
B I[EJIOM COOTBETCTBYET
TpeboBanusM. Mmeromuxcs
3HAHUH, YMEHH, HABBIKOB U
MOTHBAL[MH B I[EJIOM JIOCTATOYHO
UTSL peLIEHHs] CTaHIaPTHBIX
MPAKTUIECKHUX
(mpodheccuoHaNBHBIX) 3a1a4

CchopmMupoBaHHOCTD
KOMITETCHIIUN
MOJIHOCTHIO COOTBETCTBYET
TpeboBaHusM. Mmeromuxcs
3HAHUHN, yMEHHH, HaBBIKOB U
MOTHBAIIMH B MTOJTHOI Mepe
JIOCTaTOYHO JIJIsl PEIICHUS
CJIOKHBIX MPAKTHYCCKUX

KOJ 1 HABBAHUE KOMIIETEHIIUA
OIIK-7: Cnoco6eH MOHMMATH NPUHIHUIIBI PA00THI COBPEMEHHBIX HHGOPMAIIMOHHBIX TEXHOJIOTHI{ H HCIIOJIb30BATh MX JJIsI
peuieHust 3a1a4 nNpogecCHOHAIBLHOM AeATeIbHOCTH;

HJ1 OIIK-7 YBepeHHoe HCMOIb30BAHNE COBPEMEHHBIX HH(OPMATMOHHBIX TEXHOJIOTHii, INIy00KOe MOHUMAHNE aJITOPUTMOB,
3¢ ¢exTHBHASI pab0Ta C MPOrpaMMHBIMH HHCTPYMEHTAMH

3naTh U nonnMaTh TeopeTnyeckne 0CHOBHI MAIIMHHOTO 00YYeHMsI.
MeTtoabl ¥ AJITOPUTMBI MALIUHHOTO 00y4eHUsl.

IIpuMeHeHHe MAIIMHHOTO 00yUYeHUs B arpapHoii cdepe.
HNHcTpyMeHTHI 1151 paGoThI € AAHHBIMH U PeaJiM3alui MojeJieil MAIIMHHOTO 00y4YeHHsI.:

VYposens 1

OcCHOBHBIE TepMHHBI (0OJTBINIE JaHHBIE, 00IaUHbIe BhIYuCIeH s, 10T).
Oo1mee onucaHue POy TEXHOJIOT U B arpapHOM CEKTOpe.

VYposens 2

OcHoBHBbIC (DYHKIINHM HHCTPYMEHTOB 1711 00padotku manHbIX (Excel, Google Sheets).
[TprMepsl aBTOMATH3aLMH [POLIECCOB B arpapHoii chepe.

Yposens 3

TIporpammMusle mIaTdGopMbI IS aHaamu3a gaHusx (Python, R).
MeTozapl HHTETpalK PA3IMYHBIX HCTOYHUKOB JTAHHBIX.
IIpunnunet padotel loT-naTynkos.

Yposens 4

COBpeMCHHLIe METOJbI CO3IaHUs CUCTEM MOHHUTOPHUHI'A U YIIPABJICHUS.
BosMoxxHOCTH 001aYHBIX CCPBHUCOB 1 UCKYCCTBECHHOI'O MHTCJIJICKTA.

YmeTh nesath (aeiictBoBaTh) BbiOMpaTh moaxoasiiue aJaropuTMBbI JJIs pellleHUs KOHKPETHBIX 3a1ad4.
[oaroToBUTH JaHHBIE IJIS MOAEJIMPOBAHNSI.
Peasiu3oBaTh NpocThie MOI€JIM MAIIIMHHOTO 00y4YeHusl.
HMHTepnpeTHpoOBaTh pe3yJibTaThl padoThI MOjIeIeid.:




VYposens 1

Hepe‘{I/ICHﬂTL TIPUMEPHbI UCIIOJIb30BAHU L I/IH(l)OpMaHI/IOHHLIX TEXHOJIOTUH B CEJILCKOM XO3SMCTBE

Yposens 2 BrinonssaTs 6a30Bble onepanuy ¢ JaHHBIMH.

Hcnonp30BaTh cTaHAAPTHBIE MHCTPYMEHTHI JUTS aHATN3a JaHHBIX.
VYposens 3 OO0pabaTbIBaTh JaHHBIC U3 Pa3HBIX HCTOUHUKOB.

Peanu30BBIBaTh IPOEKTHI C UCTIOJIB30BAHNEM COBPEMEHHBIX TEXHOIOTHA.
VYposens 4 Paspa0aTpiBaTh KOMIIJICKCHBIC PELICHHUS JUISI ONITUMH3ALIUN arPOTEXHOJIOTHHA.

Co3aaBaTh CHCTEMBI Ha OCHOBE JAHHBIX U COBPEMEHHBIX TEXHOJIOTHI.

Bianers HaBbIKamMu (MMeTh HaBbIKH) PaGoTa ¢ ouéanorexkamu Python nis mammuHoro o6y4yenus (Pandas, NumPy, Scikit-

learn).

AHanm3 peajbHBIX ATPAPHBIX JAHHBIX ¢ HCIO0JH30BAHHEM METOI0B MAIITUHHOTO 00yYeHUsI.
Co31aHne 0TYETOB M NMPE3eHTANMIA M0 Pe3yJIbTATAM aHAJIN32 JAHHBIX.:

VYposens 1 TeopeTnueckuMu 3HAHUSIME O CYIIECTBYIOIIUX TEXHOIOTHSX.

VYposens 2 Haspixkamu paboTsI ¢ TAOIMYHBIME MTPOLIECCOPaMU 1 0a30BBIMI HHCTPYMEHTaMHU aHAIH3a.
VYposens 3 [TposBHHYTHIMH HHCTPYMEHTAMU aHAJIN3a JaHHBIX U cOOpa HH(pOpMaIHH.

VYposens 4 DKCIepTHRIMH HAaBBIKAMH B 00J1aCTH HHPOPMAITHOHHBIX TEXHOJIOTHH.

YpoBHH CHOPMUPOBAHHOCTH KOMITETECHIIHI

KOMIICTCHITHS HE
chonMunorana

MUHAMAaJIbLHBINR CpeIHMH BBICOKHI

OneHkd GOpPMUPOBAHUS KOMICHTEHIIUH

O1eHKa «HEYAOBIETBOPUTEIBHOY - | OLEHKA «yAOBIECTBOPUTEIHHO) -

O1eHKa «XOpOIIO» - YPOBEHB 3 O1neHKa «OTIMYHOY - YPOBEHb 4

YpOBEHb 1 YPOBEHB 2
XapakTtepuctuka cHOpMHUPOBAHHOCTHA KOMIICTCHIIUN
Kommnerenius B nosiHoit Mmepe | Chopmuposannocts komnerenun [ ChopMHPOBAHHOCTE KOMIETEHIMH ChopMHpPOBaHHOCTH
COOTBETCTBYET MHHUMAIIbHBIM B IIEJIOM COOTBETCTBYET KOMITETEHIIUN

He c(OpPMHUpPOBAHA.
NMeromuxcs 3HaHUM, yMEHUH
1 HaBBIKOB HEIOCTATOYHO JUIS

pELICHUs MPAKTHYECKUX
(mpoeccroHampHBIX) 33024

TpeboBanusM. MMeromuxcs
3HAHUH, YMEHHIA, HABHIKOB B
LEJIOM JIOCTATOYHO ISl PEIICHHUS
MPAaKTHUCCKUX
(npodeccroHanbHBIX) 33134

TpeboBanusIM. MMeromuxcs
3HaHUI, YMEHUN, HABBIKOB 1
MOTHBAIIMU B IIEJIOM JJOCTATOYHO
IUTSL PEIICHUSI CTAHIAPTHBIX
MPaKTHYECKUX
(mpodheccnoHaNBHBIX) 3a1a4

MOJIHOCTBIO COOTBETCTBYET
TpeboBaHusIM. Mmerommxcs
3HaHUI, YMEHUN, HABBIKOB U
MOTHBAIIMU B TIOJTHOH Mepe
JIOCTATOYHO JJIsl PEeLICHUS
CIIOKHBIX TIPAKTHYECKUAX

KOA U HABBAHUE KOMIIETEHIHNHN

IIK-1: Cnocoden npuMeHATh BMPPOBbIE TEXHOJOTHH JJIsl yNIPABJIEHHS NPOLECCAMH H IAaHHBIMU B 0TPaC/IU;

N IMIK-1 Ycnemnoe npuMeHenne HUGPOBBIX TeXHOJOTHH A5 aHAJN3a M TPOTHO3UPOBAHMNS, BO3MOKHOCTH

MacmTaﬁnponal—ma peuieHusi, HAJIHIHEe MPAKTUYICCKUX peKOMeH}IaHl/Iﬁ

3HaTh M MOoHUMaTh TeopeTHUecKHe OCHOBBI MALIMHHOIO 00Y4YeHMSI.

MeToabl M AATOPUTMbI MAIIHHHOTO 00y4eHHSI.

IIpumeHenne MaIIMHHOTO 00y4YeHNs B arpapHoii cdepe.

HNHcTpyMeHTBI 1151 paGoThI € JAaHHBIMH U PeaiM3alui Mojeieil MAIIMHHOTO 00y4YeHHsl.

Vposens | OcHoBHBIE ITI()POBBIC TEXHOJIOTHH IJIsI yIIpaBIeHHs arpapHbIMH mporieccamu (GPS-HaBHTamms, APOHBI, CHCTEMBI
MOJIUBA).
Yposens 2 CranaapTHble [U(POBbIE UHCTPYMEHTSI JUIS YIPaBICHUS JaHHBIMU (TaOnuibl, rpaduky, 0a3bl JaHHBIX).
VYposens 3 IIporpamMMBI A7t IPOTHO3UPOBAHUS YPOXKAHHOCTH U aHAJIM3a CITyTHUKOBBIX CHUMKOB.
ABTOMAaTHUYECKUE CHCTEMbI KOHTPOJISL.
VYposens 4 IIporpamMmel A7l IPOrHO3UPOBAHUS YPOXKAHHOCTH U aHAIM3A CIIyTHUKOBBIX CHUMKOB.

ABTOMaTHYECKUE CUCTEMBI KOHTPOJIA.

YmMmers aesath (1eiictBoBaTs) BpIOnpaTh noaxoasimue aJIropuTMbI U1l pellieHHs KOHKPETHBIX 3a/1a4.
IoaroToBUTH AaHHBIE A/ MOAEJIHPOBAHMA.

PeasiuzoBaTh npocThie MOJeIH MAIIMHHOIO 00yYeHHUsI.

HMuTepnperupoBaTth pe3yJibTaTbl padoThl Mojeeil.:

VYposens 1 OnuceBaTh BO3MOXKHOCTH 3TUX TE€XHOJIOTHH.

Yposens 2 BbINonHATH IPOCTHIE ONEPALIUY 110 aHATU3Y JAHHBIX.
IToaroraBnuBaTh OTYETHI HA OCHOBE JAHHBIX.

VYposens 3 ITpumenats nuppoBbie TEXHOIOTHUH /I aBTOMATH3aLUH IPOLIECCOB.
AHanu3upoBaTh JAHHBIE U IIPEAIaraTh PELICHHS.

VYposens 4 IIpumensaTs 1U(POBLIE TEXHOIOIUY IJIs1 aBTOMATU3ALUH IIPOLIECCOB.

AHaHI/IBI/IpoBaTI) JaHHBIC U Ipe€AJiaratb pelICHUs.




Baanxers HaBbIKamu (nMeTh HaBbIkH) PadoTa ¢ 6ubanorexamu Python nus mammunoro odyuenus (Pandas, NumPy, Scikit-

learn).

AHanu3 peaJIbHBIX arpapHbIX JaHHBIX ¢ UCITOJIb30BAHUEM METO10B MAILIUHHOI'0 Oﬁy'{e}ll/lﬂ.
Co3gaHue 0TYETOB U npeseHTaum”l o pedyJjbTaTaM aHaJau3a JaHHbIX.:

Vposens 1 TeopeTuueckuMH 3HAaHUSAMHU O HUGBPOBBIX TEXHOIOTUSIX.

VYposens 2 ba3oBbIMU HaBbIKAMU PabOTHI ¢ HU(MPOBBIMU UHCTPYMEHTAMU.

VYposens 3 ITpoaBHHYTHIMU HABBIKAMHU PAOOTHI C IU(PPOBEIMU CHCTEMAMH YIIPABICHUS.
VYposens 4 ITpoaBUHYTHIMH HaBBIKAMH PAOOThI ¢ LU(PPOBBIMU CUCTEMAMU YIIPABICHUSL.

YpoBHH CHOPMUPOBAHHOCTH KOMITETCHITHI

KOMIIETEHIIYS HE
chonMunorana

MHHUMAJTEHBIA

CcpenHui

BBICOKHUI

OneHkd GOPMUPOBAHUS KOMIICHTCHITUI

OrneHka «CHEYHOOBJIETBOPUTCIIBHO»

O1eHKa «yTOBJICTBOPUTEIBEHO -
YPOBEHB 2

O1eHKa «XOPOILO» - YPOBEHB 3

O1eHKa «OTIMYHOY - yPOBEHb 4

XapakTepuctuka chopMu

POBAHHOCTH KOMIIETECHIIUU

Komnerenius B moiaHoM Mepe
He c(hopMHUpOBaHa.
Hmeromuxcst 3HaHUHM, YMEHHUI
Y HaBBIKOB HEJIOCTATOYHO JIJISI
pEIIeHHS TPAKTUICCKUX
(mpodeccruoHabHBIX) 33124

CdopMHpOBaHHOCTD
KOMIIETCHIIUH
COOTBETCTBYET MUHUMAITbHBIM
TpeboBaHusIM. Mmeromuxcs
3HAHUH, YMEHUI, HABBIKOB B
LEJIOM JIOCTATOYHO ISl PEIICHUS
MPAaKTHUCCKUX

(npodeccroHanbHBIX) 3a1a9

CdopMHUPOBAaHHOCTh KOMIIETCHIIUU
B IIEJIOM COOTBETCTBYET
TpeboBanusIM. MMeromuxcs
3HaHUN, YMEHUI1, HABBIKOB U
MOTHUBAIIMH B LEIOM JIOCTATOYHO
VTS PEIICHHS CTaHAAPTHBIX
MPAKTHUCCKUX
(mpodeccroHaNBHBIX) 33124

ChopMHPOBaHHOCTD
KOMITETCHLIUH
TOJIHOCTBIO COOTBETCTBYET
TpeboBaHuAM. MMeromuxcs
3HaHUI, YMEHUN, HAaBBIKOB U
MOTHUBAIIMH B TOJHONU Mepe
JIOCTATOYHO JJIsl PEeLICHUS
CJIOKHBIX TPAKTHYCCKUAX

COJEPXAHUE JUCHHUIIINMHBI

IIpumevanue
(McroJab3yeMble
Kon Haumenosanue pasneon Bin Cemectp | Yacos Komneren HuTepaxr. HHTEPaKTHBHBIEC (POPMBI,
3aHSATHSA (3TanOB) U TEM padoTt 107
¢opma TekylIero KOHTPOJIA
ycneBaeMoCTH)
Pazpnen 1. OcHOBBI MALLIMHHOTO 00y4YeHHUs
BBenenue B MallImHHOE OIIK-1,
1.1 o0y4yeHHe: OCHOBHbIE Jlek 4 2 OIIK-7,
TMOHSITHSI U BUABI 32124 MIK-1
T OIIK-1,
12 UMbl IAHHBIX U X Tex 4 2 OIK-7,
npenodpadoTka
MIK-1
Jluneiinasi perpeccusi: OIIK-1,
1.3 Teopusi U NPUMePbI Jlek 4 2 OIIK-7,
NpUMeHeHus MIK-1
Jlorucruueckas OIIK-1,
1.4 perpeccust Jlex 4 2 OIIK-7, 2 MHTepaKTMBHaA NeKkums
M KJIaccupuranus MIK-1
YcTaHOBKA HEOOXO0AHMBIX OIIK-1,
15 HHCTPYMEHTOB U Mp 4 2 OIIK-7,
nepBUYHAas padora ¢ MIK-1
JAHHBIMH
IIpenodpadoTka naHHBIX: OIIK-1,
O0YHCTKA, HOPMAJIH3aIusl, OIIK-7 n
' paKTuyeckan pabota
1.6 KOIHPOBaHHE IIp 4 2 MIK-1 2
KaTeropuajabHbIX Aenosas urpa
NMPHU3HAKOB
IMocTpoenne u oMeHKA OIIK-1,
1.7 MO/1eJI JIMHeITHOMH Ip 4 2 OIIK-7,
perpeccuu TIK-1
IHocTpoenne n onenka OIIK-1,
1.8 MO/I€JIH JIOTHCTHY ECKOM Ip 4 2 OIIK-7,
perpeccuun MIK-1
o OIIK-1, Onpoc
1.9 06c1-:{0el:{bl/lnllvlal.lll/ll{ﬂ0r0 Cp 4 6 OIIK-7, MpoBepka gomaLlHero
Y THK-1 3a4aHuA




OIIK-1, Onpoc
1.10 Perpeccus Cp 4 12 OIIK-7, MNposepka AomalLHero
MIK-1 3a4aHua
OIIK-1, o
1.11 Knaccudukanus Cp 4 12 OIIK-7, TecmgzZ:Hme
IIK-1
Paspnean 2. IlpoaBuHYTBIe MeTOAbI M NIPUJIOKEHUSI MAILIMHHOIO 00y4eHus!
AJNropuTMBI OIIK-1,
KJIACTEPU3AINH H UX OIIK-7,
21 HCIO0Jb30BaHUE B Jlex 4 2 MIK-1
arpapHbIxX
. OIIK-1,
29 JepeBbs pemieHuii u Tex 4 2 OTIK-7
' ciyyaiiHble jJeca '
IIK-1
Heiiponnsie CeTH: OIIK-1,
2.3 OCHOBBI Jlek 4 2 OIIK-7, 2 NHTepaKTMBHasA Nekums
U IpUMeHeHHe B aHAJIU3e MIK-1
OueHka KayecTBa OIIK-1,
24 Mojeneii Jlex 4 2 OIIK-7,
MAIIMHHOTO 00yYeHusI TIIK-1
CoBpeMeHHbIE TPEHIbI B OIIK-1,
2.5 NpUMeHeHUH MAIIUHHOTO Jlek 4 2 OIIK-7,
00yueHHsI B aTPOHOMUH TIK-1
K OIIK-1,
JlacTepu3alus AaHHbIX: .
26 | K-means u DBSCAN Tip 4 2 | OmK-,
IIK-1
IMocTpoenne aepeBben OIIK-1,
2.7 peleHuii U caydaiHbIX Ip 4 2 OIIK-7,
JIecoB MIK-1
Beegenue B HelipoHHBIE OIIK-1,
2.8 CeTH: CO3aHMNe MPOCTOil Ip 4 2 OIIK-7,
MO/1eJIu TK-1
Onenka KayecTBa OIIK-1,
29 MoJeei I 4 2 OIIK-7, 5 MpakThyeckas paboTa
' Ha peajbHBIX arpapHbIX P MIIK-1 [enosas urpa
HAHHBIX
KoMmmutekcHbI# MPOEKT: OIIK-1,
pelenue 3a1a4u OIlK-7,
210 TPOTHO3MPOBAHUS I 4 2 MIIK-1
' YPOKAHOCTH ¢ P
HCTIOJIb30BaAHUEM
MAaIIMHHOTO 00y4YeHHs
OIIK-1, o
211 Knacrepuzanus Cp 4 12 OIIK-7, TeCTM;FC))cB):HMe
IIK-1
. OIIK-1, MpoBepKa AoMallHero
2.12 lIeperﬂ petieHut i Cp 4 12 OIIK-7, 3a4aHuA
cy4yaiiHble Jieca
MIK-1 TecTuposaHue
OIIK-1,
2.13 Heiiponnsie ceTn Cp 4 12 OIIK-7, Kpyrnbii cton
IIIK-1
OIIK-1,
2.14 CoBpeMeHHbIE TPEHALI H Cp 4 6 OIIK-7 [Ouckycemna
’ MHHOBaUH !
MIK-1
NEPEYEHb YUEBHOM JUTEPATYPBI U PECYPCOB CETHU "UHTEPHET", HEOBXOIUMBbIX JIJI51
MPOBEJAEHUSA JUCHUTIIUHBI (MOIYJIS)
MEPEYEHH YYEBHOM JIUTEPATYPHI
OcHoBHas TUTEpaTYypa
JI1.1 Kpusomnamnos C.51. Beenenune B ananu3 qanHbiX. [IOMCK CTPYKTYPBI JaHHBIX ¢ IPHMEHEHHEM s3bika Python [DmekTpoHHbIi

pecypc]:YuebHoe nmocobue. - MockBa: OOO "Hayuno-uznarensckuii nearp MHOPA-M", 2024. - 177 — Pexxum nocryna:
https://znanium.com/catalog/document?id=435678

JI1.2




Kpuonanos C.51. Beenenne B ananu3 faHHbIX. [IOMCK CTPYKTYpHI JAHHBIX C IPUMEHEHHeM s3b1ka Python [DnexTponHbit
necvnel:-Vuetuoe nocodue. - Mockra: OO0 "Havuuo-uznarenescknii ieatn MHDOPA-M". 2024 - 177 — Pexxum nocTvia:

JI1.3

Kpugomnarnos C.5I. Ananus gaHHbiX. METO/IBI TEOPHU BEPOSTHOCTEH M MaTEeMaTHIECKOM CTAaTUCTHKH Ha si3bike Python
[OnextponHsIii pecypc]: YuedHoe mocobue. - Mocksa: OOO "HayuHo-uzgarenbckuit nentp MHOPA-M", 2025. - 678 —
Pesxum noctyma: https://znanium.ru/catalog/document?id=450872

JononHuTenbHas IUTepaTypa

J12.1

Bomnkosa B. M., CeménoBa M. A., UetrBeprakoBa E. C., Boxos C. C. [IporpaMMHbIE CHCTEMBI CTATUCTUYECKOTO aHAJN3a.
OGHapy>KeHre 3aKOHOMEPHOCTEH B JIAHHBIX C MCIIOJIb30BaHuEeM cucTeMbl R u si3pika Python [DnexrpoHHsiit
pecypc]:yuaebnoe mocobue. - HoBocubupck: HI'TY, 2017. - 74 — Pesxxum noctyma: https://e.lanbook.com/book/118287

[ 12.2

Hemumosa JI. A. HTeIEKTyaabHBIN aHATM3 JaHHBIX Ha s3bike Python [DnekTponHsbIit pecypc]:yaeOH0-MeTOAnIECKOe
mocobue. - Mocksa: PTY MUPDA, 2021. - 92 — Pesxum moctyna: https://e.lanbook.com/book/218693

(123

Hemumosa JI. A. Pasenounsiii ananu3 naHusix. Python. Yacte 1 [DnekrponHsiil pecype]:. - Mocksa: PTY MUPDA,
2022. - 107 — Pexxum mocryna: https://e.lanbook.com/book/310970

[12.4

Hoppep M. T'., llIka6epuna I'. I11., KopoGko A. B. MozeniupoBanre HeWpoHHBIH cereil Ha si3bike Python: JlaGoparopHbiii
MIPAaKTUKYM JJIS CTYJICHTOB OakaniaBpuara 1o HarpasieHusm noarorosku 09.03.01 «MMapopmaTka U BEIUUCIUTENbHAS
TexHukay U 09.03.04 «IIporpammuas umxeHepus» Beex hopM o0yueHus [DnekTpoHHbI pecypce]:. - Kpacnospck: Cudl'y
uM. akagemuka M. ®@. Pemernéna, 2022. - 76 — Pesxkxum noctyma: https://e.lanbook.com/book/330107

[12.5

Mapxkuna H. B., benenkosa 3. U., dunenko I'. A., Kaciok C. T., Crenanosa O. A., [llamaesa T. H. OcHoBbI
HCKYCCTBEHHOT'O MHTEJIJIEKTA: IIPAKTHUECKHE PA0OTHI IO CO3/[aHUI0 U 00YUYEHHUIO NCKYCCTBEHHBIX HEHPOHHBIX ceTel Ha
si3pike Python [DnextponHsrii pecypc]:. - Yensounck: IOYIMY, 2023. - 72 — PexxuM 1ocTymna:
https://e.lanbook.com/book/379403

[ 2.6

Hemumosa JI. A. Pa3Benounblit aHanu3 naHueix. Python. Yacts 2 [DnekTpoHHbIi pecypc]:. - Mocksa: PTY MUPDA,
2023. - 92 — Pexxum joctyna: https://e.lanbook.com/book/382691

Mertonuueckas aurepaTypa

JI3.1

Canyes H. b., 'apmaesa O. A. O6paGoTka 1 aHaau3 OOJBIINX JaHHBIX [DJIEKTPOHHBIH pecypc]|:Mertoandeckue
peKOMEH AN JJIs 00yUaroImuxcs no Harnpasiaenuto noaroropku 09.03.03 "IpuknagHas uapopmatka”. - Yias-Yas:
OI'OY BO BI'CXA, 2021. - 49 — Pesxum mocryma: https://elib.bgsha.ru/sotru/00250

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA IO AUCHUIIJIMHE (MOAYJIIO)

Howmep aynuropun Hasnauenue Oo6opynosanue u I10 Anpec

352 MPOBEICHHS 3aHATHI

68 moca0YHbBIX MecCT, pabouee MecTo
npenoaaBaTeisl, OCHAIICHHBIC
yueOHO# MeOeNblo, MArHUTHAS
JAO0CKa, MHTCPAKTUBHAs OOCKa,
0ecnpoBOIHON OCTYI K HHTEPHETY,
crenapl. Crincok I[1O: AHTHBHpPYC
Kaspersky; cuctema AHTUIIIaruar;
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.

VYueOHas ayAuTOpHs A 670024, Pecriy0snka Bypsitus, T.
Vnan-Ym, yn. [lymkuna, 1.Ne§ |

JeKuoHHoro Tuna (352) YuebHbli kopmyc

536 Vuebnas maboparopus (536) (R) Core(TM) i5-10400 CPU @

9 pabounx MecT 00ydaroLuxcs ¢
[EPCOHANBHBIM KOMITBIOTEPOM C
MOAKITIOYCHUEM K ceTH MHTepHeT u
noctyniom B OUOC, paboyee mecto
MpernoIaBaTelisi, OCHAICHHBIE

yuebHo# Mebernbio, [TIK B ¢/6 (Intel 670024, Pecmy6muxa Bypsus, .

Vnan-Ym, yn. [lymkuna, . Ne§ |
BubnrotevHo-uHBOPMAIIMOHHBIH

2.90GHz, monutop 23.8%,
KOpITyC

KJIaBUaTypa, MpIIIb) - 10 mrT.,
CTEH/[Ibl, JOCKAa MarHUTHas o(pHCHas.
Crucok 10 Ha koMTIBIOTEpAX:
Kaspersky Endpoint Security ms
ousHeca, Microsoft OfficeStd 2016




RUS OLP NL Acdmc.JorosopNe ITIT
-61/2015 r. O mocraBke
MPOrPaMMHBIX MPOJYKTOBOT 9
nexabpst 2015 roma Microsoft
OfficeProPlus 2016 RUS OLP NL
Acdmc.Torosop Ne ITI1-61/2015 . O
MOCTABKE MPOTrPaMMHBIX TIPOJYKTOB
ot 9 nexabps 2015 roma Microsoft
Windows Vista Business Russian
Upgrade Academic OPEN No Level
lNocynapcrBennsiit koHTpakTNe 25 ot
1 ampens 2008 roxa
1C:IIpenmpustue 8. PM
Vmpasnenue npoexramu [I1POD.
DJeKTPOHHAs MOCTaBKa.
Cy0nuuen3noHHbIi qorosop Ne YT-
976 o npeocTaBIeHUY IPaB Ha
HCIONB30BaHue nmporpaMm st OBM
ot 14.11.2022 1C:PM VYmpasnenune
npoektamu. KimeHTckast TuIeH3ust
Ha 10 pabounx MecT. DJIeKTpOHHAS
nmoctaBka. CyOJIMIIeH3NOHHBIN
noroBop Ne YT-976 o
MIPEJOCTABIICHNH 1IPaB Ha
UCIIOJIb30BaHue IporpamMm it OBM
ot 14.11.2022. BexTopHBI! pegaKTop
Inkscape. I'paduueckuii peaakrop
Gimp. fI3bIK TpOrpaMMHPOBAHUS
Python. SI3pik mporpaMMUpoBaHuUs
Pascal ABC.NET. 53k
CTaTUCTUYECKOH 00pabOTKHM TaHHBIX
R. GPSS World Student. 3SL Cradle.
I'eonHpopmanmoHHas cucreMa
ITanopama x64 (I'IC ITanopama x64,
Bepcus 14, monmucka Ha 3 rona).
CyOuuueH3nonHsiit jorosop Ne YT-
976 o mpeJOCTaBICHUY [IPaB Ha
UCIIOJIb30BaHue porpamMm it OBM
ot 14.11.2022. TIporpamma asst
MOJICTIMPOBaHMsI OM3HEC-TIPOLIECCOB
Bpwin 4.0. Cucremsr
nporpammupoBanus Anaconda3(64-
bit) I[TporpamMma MozenupoBaHs
KOpIOpaTUBHOI apxutekTypsl OPT -
MACTEP

452

ITomemenue mius
CaMOCTOSTETbHON paboTHI
00yJaromuxcsi, KypcoBoro
MIPOEKTHPOBaHUS (BBITOTHEHUS
KypCOBBIX paboT) (452)

9 paboumx MeCT 00yUarOIIUXCs C
MePCOHAITBEHBIM KOMITBIOTEPOM C
IOAKJIKOYECHHUEM K CETH I/IHTepHCT n
noctynom B OMOC +6
MOCA/I0UHBIX MECT, pabouee MeCTo
MpenoaBaTeis, OCHAICHHBIC
yuebHoit mebenbto, [IK B ¢/6
(Amdé4 X2 5000, monutop,
KJIaBUATYypa, MBIIIb) - 9 IIIT., CTSHIBI,
JOocKa MarHuTHas oducHast. Ciucok
1O Ha xommnbroTepax: Kaspersky
Endpoint Security mst 6usseca,
Microsoft OfficeStd 2016 RUS OLP
NL Acdmc.TorosopNe I1I1-61/2015
r. O mocTaBKe MPOrpaMMHBIX
poaykToB ot 9 nekabps 2015 rona
Microsoft OfficeProPlus 2016 RUS
OLP NL Acdmc./Jorosop Ne III1-
61/2015 r. O mocraBke MPOTrPaMMHBIX
MPOAYKTOB OT 9 nekadps 2015 roxa
Microsoft Windows Vista Business
Russian Upgrade Academic OPEN
No Level

670024, Pecniy6nuka bypsitus, 1.
Vnan-Ym, yn. [lymkuna, g. Ne§ |
BubnroTevHo-MHPOPMAIIMOHHBIH
KopIIyc




locynapctBenHbI KOHTpAakTNe 25 OT
1 anpemnst 2008 ronaBexropHslit
pemaxrop Inkscape. I'padudaeckmii
pemakrop Gimp. SI3sIk
nporpammupoBanust Python. SI3sik
IPOTPaMMHUPOBAHHUS
Pascal ABC.NET. SI3s1x
CTaTUCTUYECKOH 00pabOTKHM TaHHBIX
R. GPSS World Student. TIporpamma
JUISL MOJIETTMPOBAHUS OM3HEC-
nporeccoB Ramus Educational.
IIporpamMma monenupoBaHus
KopriopaTuBHOU apxutekTypsl OPI -
MACTEP IIporpamma aist
MojenupoBanuns StartUML
ITporpaMMHBIIl KOMILIEKC
«KoMmnbroTepHas ienoBas urpa
«BU3HEC-KYPC: Makcumywm.
Bepcus 1

MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHON CETA UHTEPHET U JTOKAJIbHBIX
CETEMN AKAJIEMHAHA, HEOEXOJIVUMMBIX JUISI OCBOEHHUS TN CIUILINHBI (MOJLY JIST)

1. YnaneHusle 3JeKTPOHHBIE CETEBbIE yueOHbIE PecypCchl BpEMEHHOIO JIOCTyIa, CQOpMUPOBaHHBIE HA OCHOBAHUH MPSMBIX
JIOTOBOPOB € MIPaBOO0IaaTeISIMU (JIEKTPOHHO-OnOMMoTedHbIe ciucTeMbl - DBC)

HaumenoBanue Hoctyn

1 2

DnekTpoHHO-OUbIOTeYHast cucteMa M3aartenscra «Znaniums http://znanium.ru/

DnekTpoHHO-OUbIHOTeYHas cuctema M3aatenscra «JIaHby http://e.lanbook.com/

DeKTpOHHO-OMbIIMoTeYHast cucrema Msnarenscrea «FOpaim http://urait.ru/

2. DIEKTPOHHBIC CETEBBIC PECYPCHI OTKPBITOrO A0CTyMA (PO eCcCUOHANbHBIC 0a3bl TaHHBIX, MACCOBBIC OTKPHITHIC OHJIAIH-KYPCHI
H1p.):

1 2

[Mnatpopma «OTKpeITOE 0Opa3oBaHKe» (OHIANH-KYPCHI MO 6a30BbIM AUCIUIUINHAM,

N https://openedu.ru/course/
HM3Y4aeMbIM B POCCHHCKUX YHHBEPCUTETAX)

IMpodeccronanpHbie 6a3bl JAHHBIX http://e.lanbook.com/

3. 3HeKTpOHHLIG y‘IG6HBIe n y‘l€6HO'MCTO,I[I/I‘IeCKI/I€ PeCypChI, NOATOTOBJICHHBIC B dKaJICMUU:

1. OO6paboTka u aHaM3 OONBIINX JAHHBIX : METOAWYECKUE PEKOMEHIALNH IS 00yJaromuXcs o HanpasieHnto noarorosku 09.03.03
"puxnannas nadopmaTuka" / M-Bo cen. xo3-Ba PO, Bypsarckas [CXA um. B.P. ®unmmmnmosa ; coct.: H. b. Canyes, O. A. 'apmaesa. - Ynan-
Vi3 : ®IOY BO BI'CXA, 2021. - 49 c. - URL: https://elib.bgsha.ru/sotru/00250. - Pexxum nocryna: Dnekrpornas 6ubmuoreka BICXA

NH®OPMALMOHHBIE TEXHOJIOI'MH, UCTTIOJIb3YEMBIE TP OCYIECTBJIEHUN OBPA30OBATEJIBHOI'O TPOLHECCA
IO JUCHHUIIJIMHE (MOAYJIIO), BKIIIOYAS IIEPEYEHDB [TIPOT'PAMMHOI'O OBCIIEYEHUSA U UHO®OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM

1. [IporpaMMHbIe POTYKTHI, HEOOXOAUMBIE JJIS OCBOSHUS yUeOHON AUCIIUTIIIHBI

Buisl yueOHBIX 3aHATHI U paboT, B KOTOPBIX UCIIOIB3YETCS

Haumenoanme nporpammuoro npoaykrsr (I111) NAHHBI IPOIYKT

Microsoft OfficeStd 2016 RUS OLP NL Acdmc. Jorosop Ne ITI1-61/2015 r. O 3aHATHS CeMUHAPCKOTO THUIIA, CAMOCTOSTENbHAS paboTa
HOCTaBKe MPOrPaMMHBIX IPOAYKTOB OT 9 nekadps 2015 roxa

Microsoft OfficeProPlus 2016 RUS OLP NL Acdmc. JTorosop Ne ITI1-61/2015 r.
O mocTaBKe MPOrpaMMHBIX ITPOIYKTOB OT 9 mexabps 2015 roga

Microsoft Windows Vista Business Russian Upgrade Academic OPEN No Level
['ocynapctBenHbIi KoHTpakT Ne 25 ot 1 anpens 2008 rona

2. ndopmannoHHbIE CIPaBOYHBIE CHCTEMBI, HEOOXOIUMBIE IS PeaTn3aliil yIeOHOTO mporecca

B JIOKQJIbLHOM CETH aKaJeMuu
http://www.garant.ru/

NupopmannoHHO-1IpaBoBoii moprai «I apaHT»

CHpaBO‘IHO'HOI/ICKOBaﬂ CHCTCMa ((KOHCyJIBTaHT IImroc»

http://www.consultant.ru/

3. NndopmarrionHo-oopazosatesnbHble cucremsl (AMOC)

Hammenosanne DMOC u moctyn

Hoctyn

Busl yueOHbIX 3aHATHIT U paboT, B KOTOPBIX
HCIOJIb3YETCs IJaHHAs CUCTEMaA

1

2

3

O¢unuaneHbIi caiiT akageMun

http://bgsha.ru/

3aHATHUS JTEKIIMOHHOTO THha, CEMUHApCKOTo
THUIIA, CAMOCTOATC/IbHAA pa60Ta

JInyHbIM KaOMHET

http://Ik.bgsha.ru/

3aHATH JEKIIHOHHOTO THIIA, CEMUHAPCKOTO
THIIA, CAMOCTOSITEeJIbHAsE paboTa

AC Jlexanar

B JIOKQJIHHOW CETH aKaJeMUN




KoproparuBHblIii opTan akaaeMuu http:/portal.bgsha.ru/ 3aHsATUs JEKIMOHHOIO THIIA, CEMUHAPCKOTO
THIIA, CAMOCTOSATENbHAs paboTa

NC «ITmaae» B JIOKQJILHOM CETH aKaJeMUU -

Toprdonno oGyuarorierocs http://Ik.bgsha.ru/ CamocrosiTensHas pabora
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KAJPOBOE OBECIIEYEHUWE YYEBHOI'O ITPOIIECCA IO JUCIIMITJIMHE (MOAY JIST)

YpoBeHb 00pa3oBanusi. CenuanbHOCTh U

®UO npenogaBaTens KBaJIU(UKAIUS B COOTBETCTBUH C AUIIJIOMOM. VYdeHas CTeneHb, y4eHOE 3BaHHE
[podeccronanbHas mepenoaroToBKa
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CanyeB Huma batogopxueBud K.(. - M.H.IOLIEHT

Briciiee o0pa3oBanue — cienuanureT, Marematuka
U (U3MKa, MPEnoiaBaTesib MAaTEMaTHKU U (DU3HKH
cpenHel nIKousl, mpodeccuoHa bHast
nepenoaArotToBka « MTHpopMaTHKa, BEIYUCITUTEIBHAS
TEXHHUKA U KOMITBIOTEPHBIC TCXHOJIOTHID)

OBECIHEYEHHUE YYEBHOI'O ITPOLECCA 110 JUCIUMIIVIMHE (MOAYJIIO) JJIs1 HHBAJINJAOB U JIMII C
OI'PAHUYEHHBIMUM BO3MOXKHOCTSAMMU 3I0POBbSA

OpraHu3alOHHO-IIE[arOTMIECKOe, IICHXOJIOTO-TIEAarOrHYeCKOe COMPOBOKACHNE 00YYAIOIIMXCS HHBAIUAOB U JIHI] C OrPAaHHICHHBIMU
BO3MOJKHOCTSIMH 3JI0POBbSI OCYIIECTBIISIETCSI HA OCHOBAaHWH COOTBETCTBYIONIEH PEKOMEHIAMK B 3aKJIFOYESHHIH IICHXOJIOT0-MEANKO-
MeJarornIeckoi KOMUCCHU WM HHANBHIYaJIbHOU MporpaMMe peaduiInTalnuy HHBAIUA. AKageMus, 110 3asiBJICHHIO 00yJaroIerocs, Co3aaeT
CIeHANbHbIe YCIOBUS [JIsl ONTyYeHHs BHICIIEr0 00pa30BaHuUsI HHBAIUIAMHU H JIULIAM C OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3I0POBbSL:

- HCIOJIb30BaHKE CICIIMATM3UPOBAHHBIX (1Al TUPOBAHHBIX) PA0OYUX MPOrpaMM JTUCIMILIMH (MOIYJICH) M METOI0OB OOYUYCHHS U BOCITUTAHHUS,
BKJTFOYas HATHYKE alTbTCPHATHBHOM BEPCUH O(UITHATBHOTO caiiTa OpraHu3alyu B ceTH «IHTepHeT» s CIa00BHIAIINX;

- UCIIOJIb30BaHKE CHEUAIBHBIX YYeOHUKOB, YIeOHBIX ITOCOOMH M APYTUX y4eOHO-METOIMYECKIX MaTepHajIoB, BKIIIOYAs AIbTePHATHBHEIC
(hopMaThl IEUaTHBIX MAaTEPUAIOB (KPYIHBIH MpU(T Wim ayauodaiib);

- UCIIOJIb30BaHKE CICHUATBHBIX TEXHHYECKUX CPEACTB 00yueHus (MyIbTUMEINIHOEe 000y JOBaHUE, OPITEXHUKA U WHbBIE CPECTBA)
KOJUICKTUBHOTO M WHIUBHYAILHOTO TI0JIb30BAHUS, BKIOUAs YCTaHOBKY

MOHHTOPOB C BO3MOKHOCTBIO TPAHCILSIIUK CYOTHTPOB, 0OECIIeueHNe HaIeKAINMH 3BYKOBEIMHU

BOCIPOU3BEICHUSIMU HH()OPMAILHH;

- PEIOCTABIICHNE YCITyT acCUCTeHTa (IPH HEOOXOIUMOCTH), OKA3bIBAIOIIETO 00YYAIOIIMMCS HEOOXOAUMYIO TEXHUYECKYIO TOMOIIb WITH yCITyTH
CYpAOTIEPEBOTIUKOB / TU(PIOCYPIOTICPEBOTINKOB;

- MPOBEJICHHE TPYIIMOBBIX U HHAUBUIYATbHBIX KOPPEKIIMOHHBIX 3aHSATHH JUTS PA3bsCHEHHS OTICIbHBIX BOIPOCOB U3yYacMOM AUCIUILTAHBI
(Momyns);

- IPOBEJICHUE MPOILEYPhI OLICHUBAHHS PE3YJIbTATOB O0YYEHHS BO3MOXKHO C yI€TOM 0COOCHHOCTEH HO30I0THi (YCTHO, THCHMEHHO Ha OyMare,
MUCBMEHHO Ha KOMIBIOTEPE, B (HOPME TECTHPOBAHUS U T.I1.) TP UCIIOJIH30BAHUH JOCTYITHOM (HYOPMBI MPEIOCTABICHUS 3aJaHNi OI[CHOYHBIX
CpPEJ/ICTB ¥ OTBETOB Ha 3aJaHusl (B MEYaTHOH (opMe yBeIMUEHHBIM IPU(TOM, B hopMe ayIH03aNNCH, B (OpMe IIEKTPOHHOTO JOKYMEHTA,
3aIaHus 3aYMTHIBAIOTCS ACCHCTEHTOM, 3aJaHHs TIPEJOCTABIISIIOTCS C UCIIOIb30BAHMEM CyPIOIIEPEeBOIa) C

HCIIOIb30BAHMEM JIOTIOHUTEIBHOTO BPEMEHH sl IOATOTOBKH OTBETA;

- obecrieueHre GecnpensTCTBEHHOTO A0CTyMa 00yJaronMMCs B y4eOHbIe TOMEIICHHSI, TyaleTHBIC U IPyTHe MOMEICHHs OPTaHU3aIiH, & TAKKe
MpeObIBAHUS B YKA3aHHBIX MOMEIICHUSX (HATMYHE AH/yCOB, MOPYYHEH, paCIIMPEHHBIX ABEPHBIX MPOEMOB U APYTHX MPUCITIOCOOTCHHIA);

- obecriedeHre coYeTaHusI OHNIAMH 1 o()IaifH TEXHOIOTHH, a TaKKe MHUBUIYAIbHBIX U KOJUIEKTHBHBIX (OpM paboTHl B yueOGHOM Hporiecce,
OCYIIECTBIISIEMOM C HUCIIOIh30BAHMEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH,

- U IpyTHe yCIOoBHUs, €3 KOTOPBIX HEBO3MOXKHO Wi 3aTpyaHeHo ocBoeHune OITOIT BO.

B nensix peanuszarmu OITOIT BO B akagemun o60opynoBana 6e30apbepHast cpefia, yIUThIBAIOIIAsS MOTPEOHOCTH JIUIT C HAPYIIICHHEM 3PEHHS, C
HapYIICHUAMH CITyXa, C HAPYIICHUAMH OTIOPHO-IBUTATEILHOTO

anmapara. TeppuTopusi COOTBETCTBYET YCIOBHSIM OeCHPEnsTCTBEHHOTO, 6€30IIaCHOTO U YI0OHOTO TIePeABIKSHHUSI MHBAIU/IOB | JIUIL C
OTpaHUYEHHBIMH BO3MOXXHOCTSIMH 3710POBbsi. BX0/1 B y4eOHbIH KOpITyC

000pyI0BaH MaHIyCcaMH, CTEKJIa BXOIHBIX ABEpell 0003HaUEHBI CIICIHATLHBIME 3HAKAMHU JIJIsI CITA00BUIAIINX, UCIIONB3YeTCs cucTemMa bpaiist.
COoTpyIHHUKH OXPaHbI 3HAIOT MOPSIOK NeWCTBUI NPH MIPUOBITUHN B aKaAEMHIO JHLA C OTPaHMYEHHBIMU BO3MOXHOCTAMH. B akanemun co3zgana
TOJIEpaHTHAsSI COIIMOKYIIBTYPHAS CPeJia, OCYIIECTBIIETCS] HEOOXOIMMOE COMPOBOKICHHE 00pa30BaTEILHOTO TIPOIIECCa,

[IPU HEOOXOIUMOCTH TIPEOCTABISICTCSI BOJIOHTEPCKAs IIOMOIIb O0YYAIOIIUMCS HHBAINIAM U JIUI[AM C OTPAHHYEHHBIMH BO3MOKHOCTSIMU
310POBBSI.

BBEJIEHUE

1. OueHOYHBIE MaTepHAaJIBI IO AUCIUIUINHE (MOIYIIIO) SIBISIOTCS 00s13aTeIbHBIM 000CO0IEHHBIM MpIIIoXKeHHeM K Pabodei mporpamme
JCIWTUTHHBI (MOYJIS) ¥ IPE/ICTABIICHB! B BU/IE OLIEHOYHBIX CPE/ICTB.

2. O]_leHO'-[HbIe MaTepuralbl ABJIACTCA COCTaBHOM YaCThIO HOPMAaTUBHO-METOJUYECKOT'O o0ecIeuyeHHs] CHCTEMBI OIICHKH Ka4e€CTBA OCBOCHMUS
00yYaronMMHUCs YKa3aHHOW AUCIMIUIUHBI (MOIYJIS).

3. IIpu moMoII¥M OIIEHOYHBIX MaTEePHaIOB OCYIIECTBIIETCS KOHTPOJIb U YIPaBIEHHE ITPoneccoM (GopMHPOBAHHS 00yJarOIIMMHCS KOMIIETCHITHH,
n3 ancia npexycmorpeHHsx @I'OC BO B kadecTBe pe3yIbTaTOB OCBOCHHS AUCIUIUIAHEI (MOLYIIS).

4. OnieHOYHBIE MaTEepPHANbI 0 AUCLUIUIMHE (MOYIIO) BKIIOYAIOT B ceOs:

- OLICHOYHBIE CPEJICTBA, IPUMEHSIEMBIE IPH MPOMEKYTOUHOM aTTECTALUM 10 UTOTaM U3Y4eHHUS JUCIUILTHHBI (MOTYJIS).

- OLICHOYHBIE CPEICTBA, IPUMEHIEMbIE B paMKaX MHANBHYaIH3al[UX BEIIIOIHEHNUS, KOHTPOJIS pUKCHpOBaHHEIX BuioB BAPO;

- OLICHOYHBIE CPEICTBA, IPUMEHSIEMBbIE IS TEKYIET0 KOHTPOJIS;




5. Pa3paboTunkamMu OIEHOYHBIX MATEPHANIOB IO JUCHUILTHHE (MOIYIIO) SIBISIOTCS MPEMOAaBaTeIn KaQeaphl, 00ecreunBaronIeid U3yYeHne
00yYarOIUMHUCS TUCIUILIHHBI (MOIYJis), B Akanemuu. ColepKaTelIbHONH OCHOBOH JUTs pa3paOOTKH OIIEHOYHBIX MaTepUaIoB sBisieTcss Paboyas
IporpaMma JUCLUIIIMHBI (MOIYJIS).

Hepeqenb BH0B OLICHOYHBIX CPEACTB

1. IlepedeHs BOIIPOCOB K 3a4ETy

2. KoMImekT 3aganuii A7 IPaKTHIECKIX padboT

3. IlepedyeHb KOHTPOJIBHBIX BOIPOCOB AT IPOBEACHUS YCTHBIX OIIPOCOB
4. IlepeueHb BOMPOCOB JIs1 CAMOCTOSITENIBHOTO N3YUYEHUS

5. TecToBbIC 3aaaHus

6. Keiic-3amanus

CpencTBa I l'lpOMe;KyTO‘ll-[Oﬁ ATTECTAIlHHU MO0 UTOraM U3YYECHUS TUCHUIIJINHBI

HopmartuBHas 6a3a mpoBeeHNs TPOMEKYTOTHOM aTTECTAIIMH 00YYAIOIIUXCS IO Pe3yIbTaTaM U3YYCHUS JUCIUILTHHBL:
MarmmaHaOE 00yUYeHHE

1) neiictBytomiee «IlookeHne 0 TEKyIeM KOHTPOJIC YCIIeBaEMOCTH M ITPOMEXKYTOUHOM aTtecTanuu odydatouiuxcsi ®I'BOY BO Bypsrckas
I'CXA»

OCHOBHEBIE XapaKTCPUCTUKHU HpOMe)KYTO‘IHOﬁ arrecraguu 06yqa10m14xcsr I10 UTOraM U3y4CHUs JUCHUITIIMHBL

1 2
. YCTaHOBJIEHHE YPOBHS JOCTIDKEHUS KayKABIM 00yJaroImuMes nesiei 00yueHust o JaHHOI
Iesnp npoMeKyTOUHOM aTTECTALUH -
JUCHUIINHE
dopMa NpoOMEXKYTOUHOM aTTeCTaIUH - 3auéT

1) yuacTrie 00ydaromierocs B mporeaype moaydeHus 3a4€Ta  OCYIISCTBISETCS 3a CYET  yUeOHOTo

Mecto  npouenypsl nosy4enns sa4cra B BpeMeHH (TPYJOEMKOCTH), OTBEAEHHOTO Ha H3Y4YEeHHE AUCIUIUINHBI

rpaduke ydeGHOro mporecca "
2) mpouexnypa npoBoautcs B pamMkax BAPO, Ha mocienneit Hemene cemMecTpa

OCHOBHBIC YCIIOBHS TTOJTY4YCHUS 1) oOy4aromuiics BBIMOJIHUI BCe BUABI Y4eOHOM pabOThHI (BKIIIOYAs CAMOCTOSATENBHYIO) U OTYUTAIICS
o0ydJaromumcst 3a4éTa: 00 MX BBITIOJIHCHUU B CPOKH, YCTAHOBJICHHBIC TpadHUKOM yueOHOTO MmpoIiecca Mo JUCIUILTHHE

KOHTpOJ’IbHLIe BOIIPOCHI M 3a1aHUA IJISl MPOBCACHUA TEKYIIEr0 KOHTPOJIA 1 l'[pOMe)KyTO‘[HOﬁ aTTeCTAllMHU 110 UTOraM

IlepeueHb BONpPOCOB K 3a4€Ty

Tema 1: Beenerne B MammHHOE 00yUeHIE

1. Yro Taxoe mammHHOE 00yueHne? Kakue BUIBI 33124 OHO pemraer?

2. YeM omIMuaroTCs HaA30pHOE U Oe3Ha30pHOe 00yueHune? [IpuBeaure npuMepsl.

3. Yto Taxkoe oOydJaromias, TeCTOBas M BAJIMAALMOHHAs BEIOOPKH?

4. Kakue 3Tansl BKIIOUAET IPOLECC PEIICHNS 3a/1auH ¢ TIOMOIIBI0 MAIIMHHOTO 00y4eHHs1?
Tewma 2: [IpenobpaboTka JaHHBIX

5. Kakuie THIIBI TaHHBIX UCTIONB3YIOTCS B MAIMHHOM 00y4YeHUH?

6. Urto Takoe HOpMaIM3aLus U CTaHIapTU3aIus JaHHEIX? Korna oHu npuMeHsoTes?

7. Kak 00pabaTsIBaroTCs MPOMYIIEHHbBIE 3HAYSHUS U BBIOPOCHI?

8. Kak komupytorcst kareropuansbie npusHaku (One-Hot Encoding, Label Encoding)?
Tema 3: Perpeccus

9. Uro Takoe nuHelHas perpeccus? Kak ona ctpourcs?

10. Kak unTepnperupoBaTh K03 hUIMEHTHI JINHEHHOI perpeccuu?

11. Yro Takoe nepeoOyyeHne n He100OydeHNE MOJIENTH?

12. Kaxuie METpHKH HCTIOTB3YIOTCS IS OIICHKH KadecTBa PErPECCHOHHBIX MOAeTeH?
Tema 4: Knnaccugukarms

13. Yto Takoe moructudeckas perpeccusi? Kak ona paboraet?

14. Yro Takoe Marpuiia omubok (confusion matrix) u kakue METPHKU U3 Hee PACCUUTHIBAIOTCS?
15. Yro takoe ROC-kpuas u AUC-meTpuka?

16. Kakue anroputmsl kinaccudukanyy Bel 3HaeTe? OxapakTepusynTe ux.

Tema 5: Knactepuzanus

17. Yro takoe xnacrepusanysa? Uem oHa oTmygaeTcs oT Kiaccudukanun?

18. Kak pabotaet anroputm K-means? Kak BEIOpaTs ONTHMaIbHOE YUCIO KIAacTEPOB?
19. Yro rakoe DBSCAN? B kakux ciydasx oH npegnodrurensHee K-means?

20. Kak ornieHUTh KauecTBO KiacTepu3ain?

Tema 6: [lepeBbst pemieHnii 1 ancaMOJIeBbIE METO/IBI

21. Yto Takoe nepeBo pemeHnii? Kak 0HO CTPOUTCS M KaK HHTEPIPETUPYETCS?

22. Yro Takoe ciry4aiiHblii nec? Kak oH ycrpoeH u nouemy sddexrusen?

23. Yro takoe Oyctunr? B uem paznuune mexay AdaBoost u Gradient Boosting?

24. Kak oLieHUBaeTCsl BAXKHOCTH [IPU3HAKOB B IEPEBBIX U aHCAMOJIsIX?

Tema 7: Heliponnslie cetu

25. YTo Takoe UCKYyCCTBEHHBIN HEHPOH U HEMPOHHAs CETh?

26. Kak paboraet pynknus aktuBanun? Kakue BuIbl QyHKIMA aKTUBAIMA CYTIECTBYIOT?
27. Yro Takoe obpaTHOe pacnpoctpaHeHue ommbku (backpropagation)?



28. Kakue coBpeMEeHHbIE apXUTEKTYpbl HEHPOHHBIX CETEH BbI 3HAETE U € OHU MPUMEHSIOTCS?

Tema 8: Ornenka kauecTBa MOJIENEH

29. Yro takoe kpocc-Banuaauus? Kakue Buibl Kpocc-BaIUAIMK CYIIECTBYIOT?

30. Kakre METpHUKH HCTIONB3YIOTCS JIsl OIIEHKH KadecTBa MOJICNIeH B 3aJja4ax perpecCuu M KilacCupuKanum?

31. Yro takoe precision, recall, F1-score? B kakux 3agauax OHU OCOOCHHO BayKHBI?

Tema 9: [IpakTndeckoe MpuMeHEHHE B arpapHoii chepe

32. Kak mMammHHOE 00y4eHHe UCIOIb3YETCs JUIsl IPOrHO3UPOBAHUS YPOIKAHHOCTH KyJIbTyp?

33. Kakue gaHHBIE MOTYT HCITOITB30BATHCS IS aHAIIN3a COCTOSHUS ITOYBHI ¢ TIoMotpio ML?

34. Kak ML momoraer B yrpaBieHHH BOJHBIMU PECYPCaMH B CEIILCKOM XO03siiicTBE?

35. Kakue cospemennsie Texuonoruu (10T, Big Data, Al) narerpupyroTcst ¢ MAIIHHHBIM 00YYCHHEM B arpapHoii cdepe?

KommnuexT 3aganuii Ui mpakTHIecKuX padoT

[pakrrueckas padora Nel: [IpenobpaboTka qaHHBIX

ens : HayduTbest BBITONHSATE IPEIBApUTENbHYI0 00pabOTKy JaHHBIX MEPE] MPUMEHECHHEM METOI0B MAITMHHOTO 00YYIEHUS.
3ananue:

1. 3arpy3ute HaOOp NaHHBIX (HAaIIpUMeEp, JaHHBIE O COCTABE IMOYBHI U YPOKAWHOCTH).
2. [IpoBepbTe HaMMYKE NPOIYIIEHHbBIX 3HAYEHUH 1 00paboTaiTe uX.

3. Hopmammsyiite uncnossie npmsaaku (MinMaxScaler win StandardScaler).

4. Komupyiite kateropuansHbeie npusHaku (One-Hot Encoding umu Label Encoding).
5. Pazgenute manHble Ha 00y4aIOMIyIO M TECTOBYIO BEIOOpKH (80/20).

OdopmiieHne oTyera:

» OnucaHne NCXOJHBIX TaHHBIX.

* Pe3ynbraThl npenoOpadboTku (TabiauLbl, rpaduKn).

* BerBoste1 10 3Tammam oOpaboTKH.

IIpakTudeckas pabora Ne2: JIuneitHas perpeccus

ens : ITocTpouTh MOJENb TMHEWHOMN pErpeccuu s IPOrHO3UPOBAHUS YPOXKAMHOCTH.
3agaHue:

1. VUcionp3yiiTe faHHBIC U3 TIEPBOU paOOTHI.

2. Peanusyiite MoIeNb TMHEHHOM perpeccuu ¢ ucmoin3oBanuem Scikit-learn.

3. Onennre kauectso monenn: R2, MAE, MSE.

4. Ilpoananusupyiire Ko3QPUIMEHTH MOJETH U OTIpeIeUTe Hanboee BasKHbIE (PaKTOPBHI.
OdopmiieHne oTyera:

* 'paduk peanbHBIX U NpeCKa3aHHBIX 3HAUCHHH.

* Tabnuia MeTpuK KauecTsa.

* UnTepnperanus ko3¢ pumneHToB.

IIpaxTndeckas padora Ne3: Jloructuueckas perpeccus

Lens : Peanu3oBaTh MOAENb JIOTHCTHYECKOH perpeccuu sl KilacCH(UKaLuK THIIOB KyJIBTYD.
3agaHue:

1. IToAroToBBTE TaHHBIE O XapaKTEPUCTHKAX PA3IMYHBIX KyJBTYp (TUII, BIQKHOCTH, TEMIIEPATYpa U T.1I.).
2. O0y4uTe MOJIeNb JOTUCTHUECKON perpeccuu.

3. Tloctpoiite MaTpHily omMOOK M paccuutaiite accuracy, precision, recall, F1-score.
4. CpaBHute pe3ynbtarsl ¢ 6a30Boii Mojensio (DummyClassifier).

Odopmitenne oTuera:

* MaTpuiia myTaHHUIIbI.

* Tabsniia MeTpUK KadecTsa.

* BbIBO/IBI O IPUMEHHMOCTH MOJICIIH.

[pakTryeckas pabora Ned: Knmacrepmzanus

e : [IpuMeHUTH anroOpUTMBI KIACTEPU3ALMHI JUIS TPYIIIUPOBKH y4aCTKOB 3eMIIH.
3aganHue:

1. Vicnionp3yiiTe JaHHBIE O COCTABE TOYBbI PA3HBIX YYACTKOB.

2. Npumenure K-means u DBSCAN s xiiactepuzanu.

3. OnpexpenuTe ONTHMAIBHOE YUCIIO KJIACTEPOB METOIOM JIOKTSI.

4. Ouenure kayecTBo kinacrepusaimu (Silhouette Score).

5. Busyanusupyiite pe3yabTaThl.

OdopmiteHne oTuera:

* I'paduku xIacTepos.

* AHaJM3 KauecTBa KJIacTepU3aIvy.

* BBIBO/IBI O Pa3IMUMAX MEXKAY AITOPUTMAMH.

[Ipaktrueckas padora Ne5: JlepeBbst pelneHui U CirydaiiHbI J1ec

Ilens : ITocTpouTh 1epeBO PELIEHUN U CITyYalHBIN JeC sl IPOTHO3UPOBAHUS YPOXKAHNHOCTH.
3aganHue:

1. BeibepuTe JaHHBIE O MTOTOJHBIX YCIOBHAX, YIOOPEHUSIX U YPOIKaHHOCTH.

2. [MoctpoiiTe AepeBO peLIeHnH U CITydalHbIH Jec.

3. Ouennre KauecTBo Mozeneit (R2, MAE, MSE).

4. IIpoBeauTe aHaIU3 BXKHOCTH IPU3HAKOB.

5. CpaBHHUTE TIPOU3BOAUTEIHLHOCTD JBYX MOJICIICH.

OdopmireHue oTuera:

* 'padnueckoe npezcraBieHre 1epeBa PELICHHH.

* JlnarpaMma Ba)KHOCTH TIPU3HAKOB.



» CpaBHEHHE METPUK KauecTBa MOJENEH.

ITpaxtudeckas pabora Ne6: HelipoHHble ceTn

Heunp :Co3aath MpocTyo HEHPOHHYIO CETh JUISl 33/1a41 PErPECCHHU M KiIacCH(UKaIHK.
3amanue:

1. IloaroToBbTe AaHHBIE AN 3aa4d (HallpUMep, IPOTHO3UPOBAHUE yPOKAITHOCTH).

2. Cospaiite HEHPOHHYIO CETh ¢ MOMOIIBI0 6ubmoTeku TensorFlow/Keras wm PyTorch.
3. O0Gy4nTe MOJIETb U OLIEHUTE €€ KaueCTRoO.

4. Tlpumenute dropout u apyrue METOABI PETYIIAPU3ALMH IS CHIKCHUS IepeOoOyICHHS.
OdopmiieHre oTyera:

* ApXUTEKTypa CETH.

* I'paduk moTepb U METPHUK BO BpeMsi OOyUCHHSI.

* BEIBOZIBI O BIMSTHUN PETYISAPH3ALIUH.

[pakrryeckas padora Ne7: KoMmiiekcHbIH MpoeKT

Lens : OO0OImUTE 3HAHNS M HABBIKK II0 BCEM T€MaM Kypca, pealn30BaB HOJIHOLECHHBIN TPOCKT.
3ananue:

1. BeibepuTe 3amaqy U3 arpapHON MPaKTHKH:

* [IporHo3upoBaHue ypo:kaliHOCTH.

* AHaIM3 COCTOSIHHMS TTOYBBI.

* Kinaccudukanus 6onesHeit pacteHuii.

2. Cobepute nin 3arpy3uTe MOAXOAAIINI HAOOp NaHHBIX.

3. BrInonHuTe MONHBIA HUKIT: penodpaboTka — BHIOOp MOJENIN — 00yueHHe — OLCHKA.
4. CpaBHHTE HECKOJIBKO MOJEIICH U BEIOCPHUTE JIyUIIYIO.

5. Cnenaiite BEIBOABI U O(OPMUTE MPE3CHTALUIO PE3YJILTATOB.

Odopmirenne oTuera:

* [TonHBIA OTYET C ONKUCAHUEM BCEX ITAIIOB.

* [IpesenTanus (5—7 cnaiijoB) ¢ KIIOYEBBIMU Pe3yIbTaTaMH.

* Bo3morkHa 3amuTa IpoeKTa Mepest IPeroiaBaTesieM.

@dopma BBINOIHCHUSL:

1. Bce paboThl BBIMOMHSIOTCS HHIAWBUYaTBHO.

2. Otuetst oopminsitorest B popmare Word unum Jupyter Notebook.

3. 3ammTa KOMIUIEKCHOTO MPOEKTa MOXKET IPOBOANUTHCS B YCTHOM (popMe HIIH Yepe3 AEMOHCTPAIIMIO KOJIa U Pe3YIIbTAaTOB.

IlepedeHp KOHTPOJIBHBIX BOIPOCOB AJIS MPOBEACHUS YCTHBIX ONIPOCOB

Tema 1: Beenerne B MammHHOE 00yUeHIE

1. Kakue ocHOBHBIE 3TaIlbl BKIIOYAET MPOIECC pa3pad0TKU MOAETH MAITUHHOTO 00yUYeHus1?

2. B uem oTimune MexIy mapaMeTpHIecKUMH M HeTlapaMeTpUIeCKUMH METOJaMH MAIIMHHOTO 00y4eHHs1?
3. Uro takoe ¢yHkuus noreps? [Toyemy oHa BaxkHa 1pu 00y4eHHH Moeneit?

4. OObsicHUTE IPUHIMIT TPAAUEHTHOTO CITyCKa.

5. YUro Takoe perymsipusanusa? Uem ormmuarorcest L1- u L2-perynsipuzanus?

Tema 2: Perpeccus

6. Kakyto posib UrpaeT MyJIbTHKOJUIMHEAPHOCTH B JIMHEHHOH perpeccuu?

7. Yo takoe Ridge-perpeccus u Lasso-perpeccus? Koraa sydiiie HCIOJIB30BaTh KAXIBIN U3 ITHX METOJI0B?
8. Kak mHTeprpeTnpoBaTh KO3QPHUINEHTHI B MOJIUHOMHAIBEHON perpeccuu?

9. Kakast MeTprka KadecTBa Jy4lle TOAXOANT IS 3aJa4 ¢ HECUMMETPHYHBIMU OIINOKaMu?

10. Yro takoe snactuynas cetka (Elastic Net)? Kax ona o0wenunser Ridge u Lasso?

Tema 3: Knaccugukarms

11. Yro Takoe BepOSATHOCTHAS MHTEPIPETALUS B JIOTHCTHYECKOH perpeccuu?

12. Kak crpoutcss ROC-kpuBas u 4to 03HayaeT riomaas noj kpusoit (AUC)?

13. Yro Takoe GamancupoBka kiaccoB? Kakre MeTOAbI HCHOIB3YIOTCS ISl peIeHHs TPpobIeMbl HecOaJaHCHPOBaHHBIX
JAHHBIX?

14. Kak BbIOpaTh HOPOrOBOE 3HAUCHNUE B 3a[a9axX KiaccCH(UKaIum?

15. Yro Takoe ancamOiieBble MeTOIbI Kiaccuukanuu? [IpuBeaure npumep Ux MpUMEHEHHS.

Tema 4: Knacrepuzanus

16. Yro Takoe nepapxuueckas kacrepusanusi? Kak ona ornmuaercst or K-means?

17. Kax nHTEpIpeTHPOBATh ACHAPOTPAMMY B HEPAPXUIECKOH KIIaCTEPU3aLINHU?

18. Yro rakoe DBSCAN? B kakux ciy4asx 3TOT aJITOPUTM IIPEAIIOUTHTEIbHEE APYTUX?

19. Kak o1ieHUTh KauecTBO KIIACTEPU3AIIIH, €CIIM HCTHHHBIE METKH JAHHBIX HEU3BECTHBI?

20. MO>HO JI1 MCHOJIB30BATh KJIACTEPU3AIIMIO JUISl IPEIBAPUTEIHHON TIOATOTOBKY JaHHBIX Iepe Kinaccupukannei?
Tema 5: JlepeBbs pellIeHUN U ciaydyaiiHble Jieca

21. Yo Takoe 3uTponust U Gini-uanekc? Kak OHU HCIONBb3YIOTCS IPH HOCTPOCHHUH JIEPEBHEB PEILICHHA?
22. Kak 60poThcs ¢ mepeo0yyeHrneM B JePEBbIX PEIICHUN?

23. Yo Takoe bagging u boosting? Kak 3T1 MeTOIbI IPUMEHSIOTCS B aHCAMOJICBBIX aITOpUTMaX?

24. Kak pa6oraer anropurMm Gradient Boosting? Uem on oTiiM4aeTcst OT CIIydaiHOro jeca?

25. Kak uHTEpIpeTupoBaTh BaXXHOCTh IPU3HAKOB B CIy4alHOM Jece?

Tema 6: Heliponnsle cetn

26. Uto Takoe cioi B HeWpoHHOM ceTn? Kakue THIIBI CII0EB CyIIeCTBYIOT?

27. Kak BBIOMpaeTCsl KOJIMYECTBO CKPBITHIX CJIOEB U HEHPOHOB B HEWPOHHOU ceTH?

28. Yto takoe dropout? Kak 3ToT MeTO OMOraeT u30exarh nepeo0yeHus?



29. Kak paboraet mexanusmMsl batch normalization?

30. Yro takoe cBeprounbie HeliponHbie cetd (CNN)? IIpuBeaure npumMep UX IPUMEHEHUSL.

Tewma 7: CoBpeMeHHbIE TPEHAbl 1 HHHOBALIUU

31. Yro takoe remeparuBHO-cocTazaTeabHbie ceti (GAN)? Kak oHM MOTYT OBITh HCIIOJIB30BaHBI B arpapHoii chepe?
32. Kak HCKyCCTBEHHBIH HHTEIIEKT MOXKET TOMOYb B pa3paboTKe HOBBIX COPTOB KYJIBTYp?

33. Yro Takoe Federated Learning? Kak 5Ta TeXHOIOTHS MOXKET OBITH IPHMEHEHA B CEITLCKOM X03siCTBE?

34. Kakue BbI30BbI BO3HHKAIOT NP BHEJAPEHUU MAIIMHHOTO OOYYEHHS B CEIBCKOE XO3SIHCTBO?

35. YUro takoe AutoML? Kak aBTOMaTH3upoBaHHOE MAITMHHOE 00ydeHHE MOXKET YIIPOCTUTH PabOTy arpOHOMOB?
Tema 8: [IpakTrueckue acreKThI

36. Kak mammaHOE 00y4YeHHEe MOXET OBITh UCTIONB30BAHO IJIT MOHUTOPHUHTA COCTOSHUS pacTeHuit ¢ momonipio [0T-
aTYUKOB?

37. Kakue gaHHbIE MOXKHO COOMPATH C TIOMOIIBIO CITyTHUKOBBIX CHUMKOB JIUISI aHAJIN3a COCTOSIHUS II0CEBOB?

38. Kak mammHHOe 00y4eHHe IOMOTaeT B YIPaBJICHUN BOJAHBIMHE PECYpCaMH B CEIbCKOM XO03sIHCTBE?

39. Kakue coBpeMeHHBIE TIATGOPMBI TOCTYIIHBI 11 pabOTHI ¢ OOJBIINMH JaHHBIMHU B arpapHoii chepe?

40. Kakune nepcrieKTUBBI pa3BUTHsI U(POBOTro 3emiienenust Ha ocHoBe MU u MammaHOTO 00yUeHus?

®Dopma MpoBeIeHHs YCTHBIX OIPOCOB!

* lnquBrayanbHbIA WM TPYIIIOBOM OINIPOC.

» OTBeTHI 110 OMJIETaM WJIM CBOOOIHBIH OTBET HA 3a1aHHBIC BOIIPOCHI.

* Bo3mokHa IeMOHCTpanus MPaKTHYECKOTO MOHUMAaHUS (HallpuMep, IpUMEp peaIn3alii WK aHAJIN3 3a]1aun).

4. IlepeueHb BONMPOCOB ISl CAMOCTOSITEIIBHOTO N3YUYECHUS

Tema 1: OCHOBBI MaIIMHHOTO O0Y4EHHS

1. Kakue 0CHOBHBIE 3Talbl BKIIOYAET MPOIECC pa3paOdOTKNA MOAEIN MAIIMHHOTO 00y4eHHs?

2. Yto Takoe OaifecoBCKHMi MOJX0/] B MAIIMHHOM 00y4eHHn? YeM OH OTIIHYaeTcsi OT YaCTOTHOT0?

3. Kakne cymecTBYIOT METOABI OLIEHKH CIIOKHOCTH MoJienu (Harpumep, VC-pa3mepHOCTh)?

4. Yto takoe ancamOueBble MeTobl? [IpuBeanTe NPUMEpPHI X UCTIONBb30BAHMS B pEajIbHBIX 3aja4yax.

5. Kakue coBpeMeHHbIe OMOIHOTEKH MaIMHHOTO 00y4YeHust JocTyHbI 1yt Python? Yem oHu pasnudaroTes?
Tema 2: Perpeccus

6. Kakyto posb urpaet rpebHeBas perpeccus (Ridge) B npenorBpaieHnu nepeodydeHms?

7. Yto Takoe Lasso-perpeccus? Kak oHa momoraet B 0TOOpe pH3HaKOB?

8. Kakue orpanudeHus ects y quHeiHON perpeccun? Kak ux MOXHO peoaoneTs?

9. Uro takoe anactuuHas cetka (Elastic Net)? B kakux ciydasix 3TOT METO/ IPEAIOYTHTEICH?

10. Kax uHTepnpeTHpoBaTh pe3ynbTaThl MOJIMHOMUAIBHON perpeccun’?

Tema 3: Knaccugukarms

11. Yro Takoe HaMBHBIH OafiecoBckuit kiaccupukarop? B kakux 3amadax oH 3pdexrusen?

12. Kak pabotaet MeTo] 1 onmopHEIX BeKTOpoB (SVM)? Kak BeIOpaTh sapo?

13. Yto Takoe MHOTOKIAccoBas knaccupukamnus? Kakue MeTo bl HCTIONB3YIOTCS IS €€ peanu3aium?

14. Kakue MeTprKn KadecTBa 0COOCHHO BRXKHBI JUIS 33/1a4 C HecOanaHCHPOBaHHBIMH KI1acCaMu?

15. Uro Takoe ROC-kpuBast? Kak uHTEprnpeTHupoBaTh IIOIIAI6 01 310 kKpuBoi (AUC)?

Tema 4: Knactepuzauus

16. YUro Takoe nepapxudeckas xiactepusanus’? Kak ctpourcs nesaporpamma?

17. Kak padotaet anroputm DBSCAN? B kakux cirydasx oH IMpeanodTuTelieH nepen K-means?

18. Yto takoe arglomerative clustering? Kax on otnnuaercs ot divisive clustering?

19. Kak o1ieHUTh KaueCTBO KIIACTEPU3AINH 0€3 HCTHHHBIX METOK?

20. MOHO JT1 HCTIOIb30BaTh KJIACTEPHU3AIIHMIO ISl PEIBAPUTEIHHON MOATOTOBKY JAHHBIX Mepe Kiaccudurarmein?
Tema 5: JlepeBbs pellieHui U ciayyaiiHble Jeca

21. Yto takoe CART (Classification and Regression Trees)? Kak oH UCTIONB3yeTCsI TSl IOCTPOCHUS 1€PEBHEB?
22. Kak paboraet mexanusm bagging B cinydaiiHom sece?

23. Yro Takoe boosting? Kakue nomyssipHbie alropUTMBI OCHOBAHBI HA 3TOM TIPUHIIUTIE?

24. Kak MHTepIIpeTUpoBaTh BaXXHOCTh IPU3HAKOB B CIy4alHOM Jece?

25. Yro takoe XGB00st? Uem oH yirydIiraeT MpOM3BOAUTESIILHOCTE MOACTICH?

Tema 6: HeliponHnsle cetu

26. Uro takoe nepuentpon? Kak oH ctanm 0cHOBOH /171 pa3BUTHS HEHPOHHBIX ceTel?

27. Kak paboraet obpaTtHoe pacnpoctpanenue oumoOku (backpropagation)?

28. Yto takoe ceeprouHblie HeiipoHHble ceTi (CNN)? [Ipumep npumMeHeHus /s aHAIM3a CITy THUKOBBIX CHUMKOB.
29. Yro Takoe pekyppeHTHble HeiipoHHbIe ceTd (RNN)? [Ipumep rcnonb3oBaHus B IPOTHO3UPOBAHNH BPEMEHHBIX PSIOB.
30. Yro takoe Autoencoders? Kak oHu MOTyT OBITH HCITOJIB30BAHbI B arpapHoii cdepe?

Tema 7: CoBpeMeHHbIE TPEH bl 1 HHHOBALH

31. Yro Takoe reHeparuBHo-cocTs3arenbHbie cetn (GAN)? [Ipumep mpuMeHeHHs B CEJIbCKOM XO03SHCTBE.

32. Kak UM mosxeT moMo4b B pa3paboTKe HOBBIX COPTOB KyJIbTYp?

33. YUro Takoe Federated Learning? Kak ero MokHO MpUMEHHUTH B PepMEPCKUX X0351icTBaX?

34. Kakue BbI30BBI BO3HHUKAIOT IpH BHeApeHnu ML B cenbekoe xo3s1iicTBO?

35. Yro takoe AutoML? Kak aBToMaTn3upoBaHHOE 00yUEeHUE MOXKET OOJIETIUTh PabOTy arpOHOMOB?

Tema 8: IIpakTuyeckue NpUMEHEHUS

36. Kak mammHaHOE 00y4YCHHE MOXKET OBITh UCIIOIB30BAHO JJII MOHMTOPHHTA COCTOSHHS PACTECHHIA C ITOMOIIIbio 10T?
37. Kakue maHHbIE MOXKHO COOMPATH C TIOMOIIBIO CITyTHUKOBBIX CHUMKOB [T aHAIH3a TI0CEBOB?

38. Kak ML momoraer B ynpaBieHHH BOJHBIMU pecypcamu?

39. Kakne coBpeMeHHbIE IIaTPOPMbI TOCTYITHBI ISl pabOTHI ¢ OOJBIIMMH JTaHHBIMU B arpapHoi cdepe?



40. Kakune nepcriekTUBbI pa3BUTHs LUQGPOBOro 3emienenust Ha ocnose MU u ML?

®dopma BBINOIHEHUS:

» CaMOCTOSATENbHBIN aHAIM3 MATEPHAIIOB : HAyYHbIE CTAThH, YUEOHUKH, JOKYMEHTAIUs Oubmorek (Hampumep, SCikit-
learn, TensorFlow), ornaiiH-KypCHI.

* Otuer/pedepar (Ha BBIOOD):

» O6beM: 5—-10 cTpanuI TeKCTa.

» CTpyKTypa: BBEeZICHUE, TCOPETUUCCKUI aHAIIN3, IPUMEPHI, BHIBOBI.

* [Ipe3enranus (ONIHOHAIBHO):

* 5-7 cnaioB ¢ KPaTKUM H3II0’KEHHEM IPOOIEeMbI U peIIeHuUs.

6. Keiic-3amanus

Keiic 1: [IporHo3upoBaHue yposkaiHOCTH KyJIbTYpBI

Curyarus

depmepckoe X035HMCTBO XOUET MOBBICUTH 3PPEKTUBHOCTD IJIAHUPOBAHUS YPOKasi, UCIIOJIb3ys IPOTHO3UPOBAHUE YPOIXKAHHOCTH
KyJIbTyp Ha OCHOBE KJIMMAaTHIECKUX YCIIOBUH, COCTaBa MMOYBBI M IPUMEHEHNS YI0OPEHHH.
Llens

[TocTponTs MOJETH MATMHHOTO O0YYCHNUS ISl IPOrHO3UPOBAHUS YPOKaHHOCTH (B LICHTHEPAX C TeKTapa) Ha OCHOBE
UCTOPUYECKUX JTaHHBIX.

JlanHbie

* Temmneparypa Bo3ayxa (°C)

* Ocanku (MM)

* Cozmeprkanue a3oTa, pochopa v Kaius B OYBE

* Tun ynoOpenunit

* YpoxkaitHOCTh (11/T2)

3agaun

1. BoimonHuTh npenodpaboTKy JaHHbIX:

* O0paboTaTh MPOITYCKH.

» Hopmann3oBaTh 4KCIIOBBIE TPU3HAKH.

* 3aKOIMPOBATh KATETOPHAIBHBIE IEPEMEHHBIE.

2. Pa3penuTh nanHble Ha 00YYAIONIYIO ¥ TECTOBYIO BHIOODKH.

3. Peanu3oBath MOZEH:

* JIuneitnas perpeccus

* JlepeBo peleHui

* City4aiiHbIii Jiec

4. OueHnTh KauecTBO Mojelneit mo metpukam: R2, MAE, MSE.

5. BbIOpats Jydinyio MoJIelIb U HHTEPIPETUPOBATH BaXKHOCTh TPU3HAKOB.
6. ChopMyTUpOBaTh PEKOMEH/IAIMHU TI0 TIOBBIIICHHUIO YPOKAHHOCTH.
OxunaeMblil pe3ynbrar

* ['oTOBast MOZIEIb IPOTHO3UPOBAHUS YPOKAWHOCTH.

» OTUeT C aHAIM30M BIHMAHUS (PaKTOPOB Ha yPOXKAHHOCTB.

* PexoMeHaluy 1o ONTHMU3AIMHU arpOTEXHUYECKUX MEPOIPUSITHIL.

Keiic 2: Kinaccudukanus THIIOB 1104B

Curyauus

ArpoHoMuYecKast 1ad00opaTopus MOIydaeT 00pasisl MOYBBI U3 Pa3HBIX YYaCTKOB pernona. Heo0XoaumMo aBTOMaTH3UPOBATh
TpoIIecC KIACCU(PUKAIIMN THITOB ITOYB JJIS MOCISAYIOMIEro oA00pa KyIbTyp M CHCTEMBI YI00OpPCHUH.
Llenb

PaspaboTars MOAETh MaIIMHHOTO 00yUYeHHS, KOTOpas OyIeT KiIacCH()UIUPOBATh THII TOYBHI (HAIIPUMED, TIeCYaHasl, TIIMHUCTAs,
CYTJIMHHUCTAs) Ha OCHOBE XHMHYECKOTO COCTaBa U XapaKTEPUCTHK.

JlanHbie

* pH mouBHI

» ComeprkaHue OpraHUYecKoro Bemectsa (%)

» Comeprkanue azoTa, ¢pochopa, Kaus

* Braxxaocts (%)

* Tun mouBsl (MeTKa Kiacca)

3amaun

1. IToaroroBuTH JaHHEIE:

* [IpoBepuTh Ha BEIOPOCH 1 HOPMAITU30BATH 3HAUCHHUS.

* [IpeobOpa3oBaTh MeNIEBYIO IEPEMEHHYIO B UUCIOBOH opmart.

2. PaznmenmuTh MaHHBIC HA 00YYAIONIYIO U TECTOBYHO BRIOOPKH.

3. O0y4YuTh CIEAYIONUE MOJIEIIH:

* Jloructuueckas perpeccus

* KNN

 CiyuaiiHslii 1ec

4. OneHATH Ka9eCTBO MOJEINeEHt:

* Accuracy, precision, recall, F1-score

* Matpuiia omudok

5. BoiOpats HanboJiee TOUHYIO MOJIEIb.



6. [Ipoananu3upoBath, kKakue (HaKTOpsl HAMOOJIEE BAXKHBI TS KIaCCUDUKAIIHH.
OXumaeMblil pe3ysbTaT

* ['oTOBast MOJENTH KITACCU(HUKAIIMY THIIOB ITOYB.

* AHanmu3 OMMOOK U MaTPHIIA Ty TAHHUIIBI.

* PekoMeHIaImu 10 NPUMEHEHUIO MOJICIIH B IIPAKTHKE arpOHOMUH.

Ketic 3: AHanm3 cocTosiHUS pacTeHHH ¢ ToMolbio 10T-ceHcopoB

Curyarus

Ha kpymHOM celTbCKOXO035ICTBEHHOM TPEANPHUIATHH yCcTaHOBIeHbI |10T-natunku, coduparonye JaHHbIe O COCTOSIHUH pacTeHUH
(BMaXHOCTB, TEMIIEpATypa, YPOBEHB cBeTa). HeoOX0MuMOo BBRIBIATH paHHUE NIPH3HAKH CTPECCca Y paCTeHUH U OoJe3He.
Llens

PaspaboTats MOAens MalmMHHOTO 00yUYeHH, KoTopas OyneT KiiacCH)UIPOBATh COCTOSIHHE PACTeHUH Kak "31m0poBoe”,
"cTpeccoBoe” wiK "MOpaxeHo 00Ne3HbI0".

JlaaHbIe

* Brnaxxnocts (%)

* Temmeparypa (°C)

* YpoBeHb OCBEIICHHOCTH (JTIOKC)

* Vposens CO: (ppm)

* CocrosiHue pacteHus (kjiacc: 310poBoe / crpeccoBoe / 00IbHOE)

3agaun

1. IToAroToBUTEL JaHHEIE:

* O6paboTaTh NMPOIYCKH U HOPMAIHU30BATh 3HAYCHHUSL.

» KonupoBaTh KaTeropuajibHble MPU3HAKH, €CIIH OHH €CTh.

2. Pa3penuTh naHHbIC HA 00YYAIOIIYIO U TECTOBYIO BHIOOPKH.

3. OOy4HUTh HECKOJIBKO MOJICIICH:

* SVM

» City4aiiHbIii Jiec

* KNN

4. OLIeHUTh Ka4eCTBO:

* Precision, recall, F1-score

+ Confusion matrix

5. BeiOpaTh Moz€Nb ¢ HAWTYYIINMHU [TOKA3aTEISIMU.

6. IIpeyIoKuTh cIIoco0 BHEAPECHUSI MOJEIH B CHCTEMY MOHUTOPHHTA.
OxuJaeMblii pe3ynbTaT

* Mogzensb, criocoOHast pacrio3HaBaTh paHHUE MIPU3HAKK CTPEcca Y pacTeHHUH.
* AHanmu3 TOYHOCTH MOJIEH U 00JacTH €€ MPUMEHUMOCTH.

* PexoMeHIanmy 1o MHTETPAMK MOJIENIN B ABTOMATH3UPOBAHHYIO CUCTEMY .

Keiic 4: OnTuMusanys noiuBa ¢ UCIOJb30BaHUEM KilacTepU3aluu

Curyarus

®depmep X0UeT ONTHMU3NPOBATh CUCTEMY ITOJIUBA, PA3/IEIIUB MOJS Ha TPYIIIHI 110 ITOTPEOHOCTSIM B BOZE, YTOOBI CHU3HUTD PacXo]]
PECYPCOB M MOBBICUTH YCTOMUHUBOCTH YpOXKasl.

Llenp

TIprMeHUTh METOBI KJIACTEPU3AIMH ISl TPYIIIUPOBKH YYACTKOB 3€MJIM 110 YPOBHIO BJIAKHOCTH, COCTABY MOYBBI U APYTHM
(hakTopam.

Jannbie

* Braxxaocts nouBsI (%)

* Temnieparypa nosepxuoctu (°C)

» ComeprkaHUe MUTATEIBHBIX BEIICCTB

* [Inomaas yuactka

* Tun KynbTypbl

3amaun

1. IToAroToBUTHL JaHHEIE:

* O6paboTarh MPOITYCKH.

* HopMaimm3oBath 4HCIOBBIC TIPU3HAKH.

2. IIpUMEHHTH aJITOPUTMBI:

» K-means

* DBSCAN

3. OnpenenuTh onTUMansHoe KoiudecTBo kiactepos (EIbow Method, Silhouette Score).
4. Buzyanu3upoBaTh pe3yJIbTaThl KIACTEPHU3AIIHH.

5. [Ipoananu3upoBaTh XapaKTEPUCTHKH KAXKIOTO KJIacTepa.

6. ChopMymupoBaTh pEKOMEHIAIMH 110 ONTHMH3AIIUH [TOJIUBA.

OXnaeMblil pe3ynbTaT

* ['pynmupoBka y4acTKOB IO MOTPEOHOCTH B BOJIC.

* Busyanuzaius kiactepos.

* PekoMeHaImu 1o HaCTPONKE CUCTEMEI MTOJIUBA.

®opma BBITIOJIHEHUS KEHCOB

* ['pynmoBast pabora : CTyJICHTBI O0BEAUHSIIOTCS B KOMaHIbI 10 2—3 YeoBeKa.

* Otuer : opopmisercs B popmare Word/PDF ¢ onrcannemM 3amadm, 5TarnoB BBITOJIHEHHS, KOJa, TPApUKOB M BBIBOJIOB.



* [IpezenTranus : 5—7 cnaifoB ¢ KJIIOUYEBBIMH PE3yIbTaTaMU U PEKOMEHAALUSIMH.
* 3amuTa : BO3MOYKHO ITPOBEACHHUE MPE3CHTAIH MIepe IPETo1aBaTeNIeM WiIH SKCIIEPTaMH.

Tembl NUCbMEHHBIX padoT (3cce, pedepaThbl, KypcoBbie paGoThI U Jp.)

. OCHOBBI MaIIMHHOTO O0YYECHHUS

. Micropus pa3BuTHs MalIMHHOTO O0YYEHUS: OT IIEPBBIX aJTOPUTMOB 10 COBPEMEHHBIX TEXHOJIOTHIA

. PaccMoTpeTs KiIr04YeBbIE 3TAIBI Pa3BUTHSI, OCHOBHBIE JOCTI)KEHHS U UX BIHMSHHUE HA arpapHyio cdepy.

. OCHOBHBIE THITHI 33]]a4 MAITHHHOTO OOYYEHUS: CPABHUTENBHBIA aHAII3 HaJ30PHOTO M O0€3HAI30pHOTO 00yUeHHS

. [Ipoananu3upoBaTh 0COOEHHOCTH Ka)KAOTO THIIA 3a]a4 M IPUBECTH MPUMEpPHI NX UCIIOJIH30BAHHS B arPOHOMHH.

. OTHKa UCIIOIb30BaHMS MAIIMHHOTO O0YIEHHS B CETbCKOM XO3SHCTBE

. MccrnenoBaTh BOMPOCH! 3aLUThI JaHHBIX, OTBETCTBEHHOCTH 3a PELICHUs, IPUHUMAaEMbIe aJITOPUTMaMU, U COL[UATIbHBIE
nocaeacTsus BHenpenust M.

7. Biustnue Gonpinux ganHbix (Big Data) Ha pasBuTre MammHHOTO 00yUeHus B arpapHOil chepe

8. O6cyanTh poIb OOIBIINX JAHHBIX B YIIyUIICHUH ITPOTHO3NPOBAHUS yPOXKAHHOCTH, MOHUTOPHHTA COCTOSIHUS TTOYBBI U
JpYTUX MPOILIECCOB.

2. [lpumeHenue perpeccuu

9. Ilporuo3upoBanue ypoxaiHOCTH C UCIIOJIB30BAaHHEM JIMHEHHON perpeccuu: aHanu3 (pakTopoB BIUSHHS

10. M3y4nTs 3aBUCEMOCTD YPOXKAMHOCTH OT pa3IMYHBIX (PaKTOPOB (TIOr0/a, COCTAB MOYBHL, YAOOPEHHS) M IOCTPOUTH
MO/JIEJNb.

11. CpaBHEHHE METOIOB PErPECCHH AJIs AHAJIM3a arpapHBIX JaHHBIX

12. IMpoananu3upoBath 3 (HEKTUBHOCTH Pa3HBIX METOIOB perpeccuu (HanpuMep, IPOCTYO JUMHEHHYIO0, TOJTHHOMUATBHYIO
U TpeOHEBYIO PETPECCHIO).

13. TIpuMeHeHHe PerpeCCUOHHBIX MOJeNeH i OLECHKH BIUSHUA KIMMAaTHUYECKUX U3MEHEHUH Ha CeJIbCKOE X03IHCTBO
14. NccnenoBath, Kak perpecCHOHHBIE MOEIN MOTYT OBITh HCIIOJIB30BAHBI I IPOTHO3MPOBAHMS TOJITOCPOYHBIX
TEeHJICHLIUH.

3. [IpumeHeHNE KITACCU(PUKAITNN

15. Kitaccugukanus TUIIOB ITOYB C IOMOIIBIO JIOTHCTHYECKOH Perpeccuu

16. Pa3zpaboTaTs MOJETb A1 KIacCU(PUKAIINK II0YB HA OCHOBE NX (PM3UKO-XUMUIECKUX CBOMCTB.

17. Vcionb30BaHKe aaropuTMOB KiIacCU(BHUKALUK JJIs OoTIpeiesieHns 00Je3Hel pacTeHui

18. MccnenoBath, Kak MallIMHHOE 00yYCHNE MOYKET IIOMOYb B PAHHEM BBISBICHUHN 3a00JI€BaHUN KYJIBTYD.

19. IlpumeHeHne MeTOIOB KiIaccH(UKAIMU LIS BBIOOpA ONTUMAJIBHBIX COPTOB KYJIBTYP

20. IIpoananu3upoBaTh, KAK MOKHO HCIIOJIB30BATh JAHHBIC O KIIMMATe, MMOYBE U IPYTUX (aKkTopax Uil peKOMEHIALNH
KOHKPETHBIX COPTOB.

4. Knacrepuzauus

21. Knactepuzanus y4acTKOB 3eMJIH JIJIsl ONTUMH3AIUH HCIIOIh30BAHMSI PECYPCOB

22. UccnenoBaTh, Kak KiacTepU3ans MOKET IIOMOYb B pa3/ielICHUH TEPPUTOPUI Ha TPl C HOXO0KUMHA
XapaKTepUCTHKAMHU.

23. [Ipumenenne anropurma K-means it aHanu3a XMMHYECKOTO COCTaBa MOYBBI

24. IIpoBecTy UCCIIEAOBAaHIE, YTOOBI BBIICINUTE TPYIIIbI TOYB C OAMHAKOBBIMHU CBOIICTBaMHU.

25. CpaBrenwue anroputmoB knactepmsanuu (K-means, DBSCAN, uepapxudeckast KIaCTepPH3aNus) U arpapHBIX
JTaHHBIX

26. [Ipoananu3npoBaTh JOCTOMHCTBA M HEJOCTATKN Pa3HbIX METOJOB KJIaCTEpU3aIIHH.

5. depeBbs pelieHuit u ciryyaiiHbie Jieca

27. IlpumeHeHNe JepeBheB PEIIeHUH 11 IPOTHO3UPOBAHUS YPOXKaHHOCTH

28. PazpaboTats MOJIeNb iepeBa PEIICHUH JUIs aHAIN3a MHOXECTBA (JaKTOPOB, BIUSIONINX HA YPOKaHHOCTb.

29. CpaBHEHHE JEPEBEB PEIICHUH 1 CIyYalHBIX JIECOB B 33Ja4aX MPOTHOZUPOBAHUS B CEIBCKOM XO3SIHCTBE

30. MccnenoBats, kakoit Meton Oosee 3(h(eKTHBEH ISl pelIeHNs] KOHKPETHBIX arpapHbIX 3a1ad.

31. Mcnonp30BaHue CIy4alHBIX JIECOB AJISI aHANM3a BIMAHUS YIOOpEHHHA Ha POCT KYJIBTYp

32. IIpoBecTH 9KCIEPUMEHTAIBHOE UCCIEN0BAHUE C UCIOIb30BAHUEM PEATBHBIX JAHHBIX.

6. HelipoHnHusie ceTn

33. IIpuMeHeHre HEMPOHHBIX CETEH AJI MPOTHO3UPOBAHUSI IOTOIHBIX YCIOBHH

34. NccnenoBaTh, Kak HEHPOHHBIE CETH MOTYT OBITH HICTIOE30BAHbI JUISI TOBBIIIEHHS] TOYHOCTH ITPOTHO30B.

35. CpaBHeHHE HEHPOHHBIX CETeH M TPAJUIIMOHHBIX METOJ0B MAIIMHHOTO O0YYEHUsI B aHAJIN3€ arpapHbIX JaHHBIX
36. [Ipoananu3upoBaTh NPENMYIIECTBA I HEAOCTATKH HEUPOHHBIX CETeH MO CPAaBHEHMIO C IPYTHMH ITOAXO0JaMH.

37. Ucnionb3oBanne cBepToyHbIX HelipoHHbIX ceterd (CNN) st ananm3a cyTHUKOBBIX H300payKeHuH mosei

38. HUccnenosark, kak CNN MOTryT ObITh IPUMEHEHBI JJIs MOHUTOPUHIA COCTOSIHUS TIOCEBOB.

39. Pexyppenrnbie Helipornsle cetdt (RNN) 1u1st mporHo3upoBaHust BpEMEHHBIX PSIJIOB B CEIBCKOM XO3SHCTBE

40. N3yuuth BO3MOXHOCTh McTIob30BaHusI RNN 111 MporHo3upoBaHus IIeH Ha IPOAYKTHI, H3MEHEHWSI TOTObI U T.1.
7. CoBpeMeHHBIE TPEH/Ibl 1 HHHOBALIUH

41. Ucnons3oBanue rirydokoro odydenuns (Deep Learning) ajis perienus 3aaau B arpapHoii chepe

42. VccnenoBaTh NOCEIHUE JOCTIXKEHHS B 00J1aCTH TITyOOKOTro 00y4YeHHs U X IIPUMEHEHHE B CEIbCKOM XO3SIHCTBE.
43. [luppoBoe 3eMienemnre: poib MAIIMHHOTO 00YUYeHHS B MOBBIIEHUN 3(GEKTUBHOCTH MMPOU3BOJICTBA

44. TIpoaHaM3MpoOBaTh, KaK TEXHOJIOTUHM MAIIMHHOTO 00yUYEeHHUS CIOCOOCTBYIOT Pa3BUTHIO TOYHOTO 3€MIIC/ICIIHSL.

45. [IpuMeHeHne MAaIIMHHOTO O0Y4EHHMS 171 aBTOMATH3aIMH IIPOIECCOB B dKMBOTHOBOJICTBE

46. HccnenoBars BO3MOXKHOCTHU HCIIOIB30BAHUS AJITOPUTMOB U1 MOHUTOPHUHTA 3[J0POBbS )KUBOTHBIX M ONTUMU3AIMH UX
MUTaHHS.

47. Bynyuee MaliiHHOTO 00Y4€eHHs B arpapHoOi cepe: NepCreKTUBBI U BBI30BBI

48. O6CYIUTh MOTSHIIMA HOBBIX TEXHOJIOTHH M BO3MOXHbBIE OTPAHHUYEHUS UX BHEAPEHUSI.

NN D WN =



49. CucreMbl HCKYCCTBEHHOTO MHTEJUIEKTA AJIsl yIPaBJIeHUs] BOJHBIMUA PECYPCAMHU B CEIbCKOM XO35HCTBE
50. UccrnenoBath, kak MM MokeT TOMOYb B ONTUMHU3AIIMN PACX0/Ia BOJIBI IPH OPOIICHHH.

Meroanyeckue MaTepHaJibl, ONpeleisiiolie NPolelyphbl OLCHUBAHMS 3HAHMH, yMEHHU I, HABBIKOB M (MJIM) ONBITA
AesITeJbHOCTH, XapaKTePH3YIOLIUX 3TalNbl (JOPpMHPOBAHUS KOMIIETEHIHI B IIpoLecce 0CBOCHUsI 00pa30BaTeILHOI
NPOrpaMMBbI

Kpurepun olleHKH K 3a4€Ty U 3a4€Ty C OLIEHKOM
3a4eT /oleHKa «0TIMYHO» (86-100 6aioB) cTraBUTCs 0OyyaroneMycs, OOHapyKUBLIEMY CHCTEMaTHYECKUE U ITyOOKHe 3HaHHS
y4eOHO-TIPOrpaMMHOTO MaTepralla, yMEHHsI CBOOOIHO BBITIOJIHSATD 3a1aHUS, TPEAYCMOTPEHHBIE IIPOrPaMMOil B THIIOBOH
CHUTYaIiH (C OrpaHUYEHUEM BPEMEHH) M B HETHIIOBOH CUTYaIlMH, 3HAKOMCTBO C OCHOBHOM M JIONOJIHUTEIBHON JIUTEPATY PO,
YCBOCHHE B3aNMOCBSI3H OCHOBHBIX IOHATHH ANCIMIUINHBI B UX 3HAYCHUH MPHOOPETAEMO CIIEIIHATbHOCTH U MPOSIBUBLIEMY
TBOPYECKHE CIIOCOOHOCTH U CAMOCTOSITEIBHOCTD B IPHOOPETEHUN 3HAHHH.
3adeT /omneHka «xopormo» (71-85 6anmoB) craBuTcs obydaromieMycsi, 0OHapyKUBIIEMY MTOJTHOE 3HAHKUE YIeOHO-TIPOTPAMMHOTO
Marepuaa, yCIelIHOE BBIIOIHEHNE 3aJaHn i, IPelyCMOTPEHHBIX IPOrpaMMOil B TUIIOBOW CHTYaIMH (C OTpaHHYeHHEM
BPEMEHH), YCBOCHHE MaTEPHAIOB OCHOBHON JINTEPATYPbI, PEKOMEH/IOBAHHOH B IIPOrpaMMe, CIIOCOOHOCTH K CAMOCTOSI TEIbHOMY
TIOTIOJTHEHHIO ¥ OOHOBJICHHIO 3HaHUWI B X0Jie AajbHEHIIeH paboThl HaJl IMTEPATYPOH U B TPO(ECCHOHATBLHOM AeATEIBHOCTH.
3a4eT /OIeHKa «yAOBIETBOPUTEIHHOY (56-70 6ammoB) cTaBUTCS 00ydaromeMycs, 00HapyKHUBIIEMY 3HaHHE OCHOBHOTO y4eOHO-
MPOrpaMMHOI0 MaTepHajia B 00beMe, JOCTaATOYHOM ISl AajlbHeHIel y4eObl u npeacrosiiell paboTsl 10 CeNUaIbHOCTH,
3HAKOMCTBO C OCHOBHOI JIUTEpaTypoii, pEeKOMEHIOBAHHOH MTPOTPaMMOIi, yMEHHE BBINOJIHATH 3a/[aHUs, IPETyCMOTPEHHbIC
[IPOrpaMMON.
He3adeT /OIeHKa «HEyIOBIETBOPUTENILHO» (MeHee 56 6aiioB) cTaBuTCs 00ydaroneMycs, 00Hapy KUBIIEMY NPOOENbI B 3HAHUIX
OCHOBHOTO yqe6Ho-nporpaMMHoro MaTtepuajia, 101yCTUBIIEMY NPUHIUIIUATIBHBIC OIIMOKHU B BHIIIOJTHEHUH npeayCMOTPECHHBIX
MpOTpaMMOH 3a1aHHH, Ci1adble TOOYKACHHS K CAMOCTOSATEIbHON paboTe HaJ PEKOMEHIOBAHHOM OCHOBHOM JINTEPATYPOH.
O11eHKa «HEYIOBJIETBOPUTEIBHOY CTABUTCS 00YUYaIOIIMMCS, KOTOPBIE HE MOTYT NPOJODKUTH 00yUeHHe WK IPUCTYIIHUTh K
npodeccroHaNBHOM NEeATEIFHOCTH 110 OKOHYaHNH aKaJeMHUH 0€3 TOTOJHUTEIbHBIX 3aHATHH 10 COOTBETCTBYIONIECH TUCIUILIIMHE.

KpuTtepuu oneHHBaHUsI KOHTPOJIBHOI PaG0ThI TEKYIIEr0 KOHTPOJIsI YCIeBAEMOCTH 00y4aoIuxcs (PeKoMeHayeMoe)

KoMmiekT KOHTPOJIBHBIX BOIIPOCOB ISl TPOBEACHUS YCTHBIX ONIPOCOB

Kpurepun oneHnBanus (ycTaHABIMBAIOTCS Pa3padOTUYMKOM CaMOCTOSITENIFHO C YIETOM HCIHOJIB30BAHUS PEHTHHIOBOH CHCTEMBI
OLIEHKH YCIEBaeMOCTHU 00yUarOIIIXCsI)

IIpuMepHbIe KPUTEPUH OLICHUBAHMUSA:

— IPaBHJIBHOCTh OTBETA MO COJEPIKAHUIO 3a1aHuUs (YUUTHIBACTCSA KOJIMYECTBO U XapaKTep OIINOOK MPH OTBETE);

— ITOJTHOTA ¥ TITyOMHa OTBeTa (YUUTHIBAETCS KOJIMYECTBO YCBOCHHBIX (DAKTOB, TOHATHH U T.I1.);

— CO3HATENBHOCTH OTBETA (YUHUTHIBACTCS MOHUMAaHKE U3/IaraeMoro MaTepuana);

— JIOTHKa M3JI0KEHUs MaTeprasia (yUYUTHIBAETCSl YMEHHE CTPOUTD IIEJIOCTHBIHM, OCIIEI0BATENLHbIN pacckas, TpaMOTHO
MIOJIb30BATHCS CIICIHUAIBHON TEPMHUHOJIOTHEN);

— UCIIOJIb30BaHKE JONOIHUTENILHOIO MaTepHarna;

— PaIMOHAIBFHOCTh MCIIOJIB30BAHUS BPEMEHH, OTBEJCHHOTO Ha 3aJjaHue (He 0JJ00psAeTCs 3aTIHYTOCTh BRIIIOJHEHUS 3a0aHu,
YCTHOTO OTBETa BO BPEMEHH, C YUE€TOM MHIMBHYaIbHBIX 0COOCHHOCTEH 00yJaromuxcs).

[Ikana oneHuBaHMA (YCTaHABIMBAETCS pa3pabOTIMKOM CAMOCTOSTEIBHO C yUETOM HCIIOIB30BAaHMUS PEUTHHTOBON CHCTEMBI
OLICHKH YCIIEBAEMOCTH 00yYarOIIIXCs)

HpI/IMepHaH IIKaJIa ONCHUBAHMA

Bamnsr

o CreneHp yI0BIETBOPEHNS KPHTEPHAM
JUIS yueTa B peiiTHHTe (OLIeHKa)

86-100 6amoB OOy4aromuiics MOJTHO M apryMEHTHPOBAHO OTBEYAET MO COJEPKaHUIO BOIIpoca (3a1aHus);

OTIINYHO» obHapy’KMBaeT IIOHUMaHUEe MaTepuaja, MOXXeT 000CHOBAThH CBOM CY)KICHHSI, TPUMEHHUTH 3HAHUS
Ha TIPAaKTHKE, IPUBECTH HEOOXOMMBIEC TIPUMEPHI HE TOJBKO MO YUeOHHKY, HO U CAMOCTOSITEEHO
COCTABJICHHbIE; M3JIaraeT MaTepHal OCJIeJ0BATENbHO 1 IPABHIBHO.

71-85 OGamnos OOy4Jaromuiicst JOCTATOYHO MOJTHO M apTyMEHTHPOBAHO OTBEYALT MO COJEPKaHUIO BOIIpOca

«XOpOILIO» (3amanus); 0OHApY)KHUBAeT MOHMMAaHKUE MaTepHasa, MOXeT 000CHOBATh CBOM CYXKICHHS,
IPUMEHUTD 3HaHHS Ha MPAKTHKE, IPUBECTH HEOOXOANMBIE TIPUMEPHI HE TOJIBKO TI0 YUeOHHKY, HO
M CaMOCTOSTENIBHO COCTABIICHHBIC; U3JIaraeT MaTepyal rocjienosaresbHo. Jomnyckaer 1-2
OLIMOKH, UCTIPABJICHHBIE C TIOMOIIBIO HABOSIIMX BOIIPOCOB.

56-70 OamnoB Oo0yu4aromuiics 00Hapy)KHBaeT 3HAHHE H IOHUMAaHUE OCHOBHBIX ITOJIOXKECHUH JaHHOTO 3a/IaHHs, HO
«YJIOBJIETBO-PHUTEIHHO) M3JIaraeT MaTepUal HeMOJIHO U JIOIyCKaeT HETOYHOCTH B OTIPE/ICIICHUH TIOHSTHI HITH
(hopMyJIMPOBKE MPABUIT; HE YMEET JOCTATOYHO ITyOOKO M JOKa3aTelnbHO 000CHOBATH CBOU
CYKJCHHS ¥ IPUBECTH CBOU NMPHUMEPHI; N3JaracT MaTepuall HelmoCIeI0BaTeNbHO H I0MyCKaeT




OIIHOKH.

0-55 oGamtos OO0yyaroimuicsi 0OHapy>KMBAET HE3HAHUE OTBETA HA COOTBETCTBYIOIIEE 3a/1aHue (BOIPOC),
«HEY/IOBJIETBOPUTEIHLHO» JIOMYyCKaeT oMnOKU B (hOPMYJIMPOBKE OMPENCTICHHUI 1 IPABUII, HCKAXKAIOIIHE UX CMBICI,
0OecropsIIOYHO M HEYBEPEHHO HM3JiaraeT MaTepuai. OTMEYaroTCs TaKHe HEJOCTATKU B ITOJIIOTOBKE
00yJaromerocsi, KOTOPHIC SBISTIOTCS CEPhE3HBIM MPETSATCTBUEM K YCIICITHOMY OBJIAJICHUIO
MOCIIEIYIOIINM MaTepPHAIIOM.

Kpurtepun oneHuBaHUS KOHTPOJIbHOH Pa00ThI AMCKYCCHOHHBIX T€M H BOMPOCOB /ISl KPYIJIOTO CTOJIa
(IMCKVCCHH. I10JIeMUKH, JHCIIVTA, 1e0aTOB)

[lepedeHp AUCKYCCHOHHBIX TEM

Kpurepun oneHnBaHus (yCTaHABIMBAIOTCS Pa3padOTYMKOM CaMOCTOSITENILHO C Y4ETOM HCIOJIb30BaHUS PEUTHHIOBOM CUCTEMBI
OIICHKH YCIIEBAEMOCTH O0YUAFOIIIIXCS)

[IpumepHbIe KPUTEPUH OLICHUBAHMS:

- TEOPETUYECKUHN YPOBEHD 3HAHMIA;

- Ka4eCTBO OTBETOB Ha BOIIPOCHI,

- IOJKPEIUICHNE MaTepHanoB (PaKTHIECKUMH JaHHBIMHU (CTAaTUCTUYECKHE NaHHBIC MIIH JP.);

- IpaKTHYecKasl IIEHHOCTh MaTepuaa;

- COCOOHOCTbH JIETATh BBHIBOMBI,

- CIIOCOOHOCTB OTCTauBaTh COOCTBEHHYIO TOUKY 3PCHUS;

- CHOCOOHOCTH OPHEHTHPOBATHCS B IPEICTABICHHOM MaTepHae;

- CTENEHb y4acTus B 00IIeH JUCKYyCCHH.

[Tkana oneHnBaHMs (YCTaHABIMBACTCS Pa3padOTIMKOM CaMOCTOSTEIHHO C yUETOM HCIIOIb30BaHNS PEUTHHIOBOH CHCTEMBI
OLICHKH yCIIEBAEMOCTH 00yYaIOIIXCs)

IIpumepHas 1mikana OLCHUBAHMSL:

Bannsr

. CremneHs y10BIETBOPEHUSI KPUTEPHIM
JUIs yueTa B peiiTuHre (OleHKa)

86-100 GammoB OOyyaroimuiicsi CBOOOTHO BiaJieeT YIeOHBIM MaTePHAJIOM; MTPOSBIISICT HABBIKA aHAJIN3A,
«OTIIHIHO» 00001IeHHs, KPHTHYECKOTO OCMBICICHHS, Ty OINYHOM PedH, apryMEHTAlUH, BEACHHS UCKYCCHH

Y TOJIEMHUKH, KPUTHYECKOTO BOCTIPHUATHS MHPOPMAIMH; MaTepHall U3JI0KEH IPaAMOTHO, B

OIIPE/ICIICHHOH JIOTUUECKOH IT0CIeI0BaTEIHHOCTH, TOYHO

HCITIOJIB3YETCS TEPMUHOJIOT U, TOKA3aHO YMEHHUE HILTIOCTPUPOBATH TEOPETHIECKHIE TTOI0KEHHUS

KOHKPETHBIMH PUMEPAMHU, IPUMEHSTh X B HOBOW CHUTYaI[MH; BHICKA3bIBATH CBOIO TOUKY 3PEHHSI.

71-85 Gannos OTBeT yIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OIEHKY «OTJIIMYHO», HO TIPH 3TOM UMEET
«XOpOLIO» OJIMH M3 HEJIOCTaTKOB: B YCBOCHHHN Y4eOHOro MaTepyaia JOMyIleHbl HeOOobIIne Mpo0elsl, He
WCKa3UBIIHE COJIEpIKaHUE OTBETA; JOIYIICHBI O/IMH — /IBa HeJl04YeTa B HOPMHUPOBAHUH HABBIKOB
MyOJIMYHON peyr, apryMEHTalMH, BeJeHHUs AUCKYCCHUH U MOJIEMHKH, KPUTHIECKOTO BOCHPHSTHS

HHPOpMAIHH.
56-70 6annoB HemorHO Ml HEMOCeTOBAaTENFHO PACKPBITO CONIEpKaHIe MaTeprala, HO IOKa3aHo o01ee
«yIIOBJIETBO-PUTEIIHHO) MOHUMaHHUE BOIIPOCca U MPOICMOHCTPUPOBAHBI YMEHHSI, JOCTATOUHBIC I JaJbHEHIIEro

YCBOGHHS MaTepHalla; UMEINCh 3aTPpyAHEHHS HIIH JAOIYIIEHBI OIIHOKH B OTIPEAEICHUH MOHITHH,
HCIIOJIb30BAHUM TEPMHUHOJIOTHH, UCIIPABJIEHHbIE NI0C/IE HECKOJIBKUX HABOASAIIUX BOIIPOCOB.
OO0yyarommuiicsi He MOXKET NPUMEHHUTH TEOPHIO B HOBOW CUTYaIlHH.

0-55 oGamnos He packpbITo OCHOBHOE cofepxaHue yueOHOro Matepuaia; oOHapyKeHO He3HaHUE MU
«HEYTOBIETBOPUTETHHO HETIOHNMaHue OoIbIel i Hanboee BaKHOM 9acTh yaeOHOTO MaTepHaa; JOITyIIeHb! OIIHOKH
B ONpe/IeTIeHHH TTOHATHH, IPH UCIIONB30BaHUN TEPMHUHOJIOTHH, KOTOPHIE HE HCIIPABIIECHBI MTOCIIE
HECKOJBbKNX HAaBOJSIINX BOMPOCOB; HE CHOPMHUPOBAHBI YMEHUS M HABBIKU ITyOIIITIHON pedH,
apryMeHTAlllH, BEJCHHS AUCKYCCUH M IOJIEMUKH, KPUTUIECKOTO BOCHPHATHS HHPOPMALIUH.

KpuTtepun oneHMBaHUSI KOHTPOJIbLHOI Pa0oThI A5l MPAKTHYECKHX (J1a00paTOPHBIX) padoT

Kputepun oneHuBanus (YCTaHABIMBAIOTCS Pa3pab0OTYUKOM CAMOCTOSATEIFHO C YI€TOM UCIIOJIb30BaHHS PEUTHHTOBON CHCTEMBI
OLIEHKH YCIIEBAEMOCTH 00YHaIOIIUXCS)

[IpuMepHbIe KPUTEPUH OLICHUBAHHS

— IPABUIILHOCTH BBITIOJIHEHHUS 3aaHUs Ha PAKTHYECKYH0/Ta00paTOpHy0 paboTy B COOTBETCTBHH C BAPHAHTOM;

— CTEIICHb YCBOCHHS TEOPETUIECKOTO MaTepUalia 110 TeMe MPaKTHISCKON /I1abopaTopHOi paboTH;

— CIIOCOOHOCTD MPOJAEMOHCTPHUPOBATH MTPEOIABATEIII0 HABBIKK PAOOTHl B MHCTPYMEHTAIBLHON MPOrPaMMHOM Cpelie, a TaKKe
MPUMEHHUTH UX K PEIICHUIO THITOBBIX 33]]a4, OTIIMYHBIX OT BApHUAHTA 3a/IaHUS,;

— KaueCTBO MOATOTOBKH OTUYETA TI0 IPAKTHUECKOH / TabopaTopHoi padore;

— IPAaBUIILHOCTH | MTOJTHOTA OTBETOB Ha BOIIPOCHI MPEIIOaBaTENs IIPH 3alIUTE PadOTHI

U JIp.

[Ikana oneHuBaHusA (YCTaHABIMBACTCS Pa3pabOTYHMKOM CAMOCTOSTEIBHO C yUETOM HCIIOJIB30BAHUS PEHTHHIOBOI CUCTEMBI
OIICHKH YCTIEBAEMOCTH 00YJarOIINXCsT)

IIpumepHas nkana OreHUBAHUS MPAKTUISCKUX 3aHATHI (JTaOOpaTOPHBIX padoT):



Bannsr

. CreneHb y10BIETBOPEHUSI KPUTEPHUAM
JUIS yaeTa B peiiTuHre (OIeHKa)

86-100 6amoB BrinonHeHs! Bce 3aaHus IPaKTU4ecKon (J1a0opaTopHOIT) paboThI, 00yUaroUIUICs YeTKO U 6e3
COTITUYHO omrOOK OTBETHII Ha BCE KOHTPOJIBHBIE BOTIPOCHI.
71-85 OamnoB BrInoaHeHbI Bce 3aaHusl IPaKTHUECKOU (J1abopaTopHOi) paboThl; 00YYarOIIUHCA OTBETHII Ha BCE
«XOPOIIOY» KOHTPOJIbHBIE BOIPOCHI C 3aMEUYaHHSIMU.
56-70 OamroB BemonHeHs! Bee 3a1aHus IpakTHIeckol (1abopaTopHON) paboThI ¢ 3aMeUaHHUIMH; 00yJaromuics
«YJOBJICTBO-PUTEIHHO OTBETHJI Ha BCE KOHTPOJIBHEIC BOMPOCHI C 3aMCUaHHUSIMHU.
0-55 6Gammos OO0yyaroImuicst He BBITIOHUI WU BBITIOJHIII HEPABUIIBHO 3a/1aHUs TIPAKTHYCCKON
«HEYJOBJIETBOPUTEIHLHO» (;mabopatopHoii) pabOThI; 00YYAIOIIUICS OTBETHI Ha KOHTPOJIbHBIC BOTIPOCHI C OIIMOKAMM HIJIH HE

OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI.

Kpurtepun oneHuBaHus KOHTPOJbHOH PadoThI TEMBI 3cce
(pedepaToB, 10KJIAT0B, COOOIIEHMIH)

[Tepeuens Tem rcce/mokmanoB/pedepaToB/cooOIIeHNH 1 T.11.

Kpurepun oneHnBaHus (yCTaHABIMBAIOTCS Pa3padOTYMKOM CaMOCTOSITENIFHO C YYETOM HCIOJIb30BaHUS PEUTHHIOBON CHCTEMBI
OIICHKH YCIIEBAEMOCTH O0YUAFOIITIXCS)

[IpumepHbIe KPUTEPUH OLICHUBAHMS:

— MOJIHOTA PACKPBITUS TEMBI;

— CTCIICHb BJIaJICHUA HOHHTHﬁHO-TepMHHOHOFH‘IeCKI/IM arnmnapaToM JUCHHUIIIIMHBI,

— 3HaHUE (PaKTUYECKOT0 MaTepHaia, OTCYTCTBHE (PaKTUYECKUX OIIMOOK;

— YMCHUE JIOTUYCCKHU BBICTPOUTH MaTE€pUal OTBCTA,

— YMEHHE apryMEHTHPOBATH NPEIUIOKESHHBIC TOIXO0ABI H PEILCHUS, CACTAHHbIC BIBOIBI;

— CTCHIEHb CaMOCTOATECIIBHOCTH, TPAMOTHOCTH, OPUTUHAJIBHOCTHU B TPEACTABJIICHUU MaT€pHraja (CTI/IHI/ICTI/I‘ICCKHe OGOpOTI)I,
MaHepa U3JI0KSHHU S, CIIOBAPHBI 3a1ac, OTCYTCTBUE WM HAJIMYHE IPAMMATHICCKHX OMINOOK);

— BBITIOJIHEHUE TPeOOBaHU K 0(hOPMIIEHUIO PabOTHI.

[Ikana oueHnBaHus (YCTaHABIMBACTCS Pa3padOTUYMKOM CAMOCTOSTENBHO C y4ETOM UCIIOIb30BaHUS PEHTHHIOBOW CHCTEMBI
OLICHKH yCIeBAEMOCTH 00YJaIOIIHXCs).

[TpumepHas 1iKaja OlleHMBaHHs TUCbMEHHBIX Pa0OT:

Bannsr

. CremneHs y10BIETBOPEHUSI KPUTEPHIM
IUTS ydeTa B peTHHTe (OLICHKA)

86-100 6aymIoB «OTIMIHO» Copneprxanne pabOTHI B IIEJIOM COOTBETCTBYET TeMe 3aaHus. [IpogeMOHCTpHpOBaHO 3HAHNE
(akTHYeCKOro MaTepyala, OTCYTCTBYIOT OLIMOKH. IIpojeMOHCTPUPOBAHO YBEPEHHOE BIIaICHUE
HOHATHUHHO-TEPMHHOJIOTHYECKUM arnapaToM JUCIMILUTHHBI (YMECTHOCTh yIIOTpeOIeHN s,
ab0peBUaTypsl, TOKOBAHUE U T.J.), OTCYTCTBYIOT OIIHOKH B YIIOTPEOJICHUN TEPMHUHOB.
IToxa3zaHO yMeNoe UCIIONB30BAHUE KATETOPUi M TEPMUHOB TUCIUIIIIMHEI B X aCCOLMATUBHOM
B3aMMOCBSI3H.

OTBeT 4ETKO CTPYKTYPHUPOBaH U BEICTPOCH B 3aJJaHHOM JIorHKe. YacT OTBeTa JOTHUeCKU
B3aMOCBs3aHbl. OTpakeHa JIorHyecKast CTPYKTypa MpoOJieMbl (3a/1aHus): TIOCTAaHOBKa MPOOIeMbI
— apryMeHTaIus — BbiBoJbl. OObEeM OTBETa YKIaABIBACTCS B 3aJaHHBIC PAMKHU MPH COXPaHEHHU
CMBICIIA.

ITpoaeMoHCTPUPOBAaHO yMEHHE apryMEHTHPOBAHO M3JIaraTh COOCTBEHHYIO TOUKY 3peHus. BuaHo
YBEpPEHHOE BJIaJICHUE OCBOSHHBIM MaTepHajioM, H3JI0)KEHNE COIPOBOXK/ICHO aJIeKBaTHBIMH
WLTIOCTPAIISIMA (IPUMEPAMHU) U3 MPAKTHKH.

BrIcoKast CTeneHb CaMOCTOSATENBHOCTH, OPUTHHAIFHOCTD B PECTABICHHN MaTepHaa:
CTHUJIMCTUYECKHE 000POTHI, MaHEPa U3JI0KEHHUS, CII0BapHbIH 3anac. OTCYTCTBYIOT
CTHIIMCTHYECKUE U opdorpaduyeckre OmuOKH B TEKCTE.

PaGoTa BBITIONIHEHA aKKypaTHO, 63 TOMapoK U UCIIPaBIICHHUH.

71-85 OanIoB «XOPOIIO CogepaHue OTBETa B 1I€JIOM COOTBETCTBYET TeMe 3a1aHus. [IpoaeMOHCTpUpOBaHO 3HAHUE
(haKTHIECKOTO MaTepHaa, BCTPEJAIOTCsl HECYIIeCTBEHHbIE (JaKTHIECKHE OITHOKH.
ITponeMoHCTPUPOBAHO BIIAICHNE MOHATHHHO-TEPMUHOJIOTHUECKUM aIlapaToM JUCIUILUTHHBI
(yMecTHOCTB ynoTpeOieHust, a00peBHaTyphl, TOJKOBAHHUE U T.[.), OTCYTCTBYIOT OIIHUOKH B
YIOTpeOJICHHH TEPMHHOB.

INToka3aHO yMernoe UCTIONb30BaHIE KATErOpril ¥ TEPMUHOB JUCIUILIIHBI B X aCCOIMAaTHBHOM
B3aMMOCBSI3H.

OTBeT B IOCTaTOYHOM CTENEHH CTPYKTYPHUPOBAH U BHICTPOCH B 33/IaHHOH JIOTHKE 0€3 HapylIeHHH
o61ero cMbicaa. YacTu oTBeTa JIOTMYECKH B3aUMOCBsI3aHbl. OTpakeHa JIOTH4ecKasi CTpyKTypa
npoOJIeMBI (3a1aHMs): TOCTAaHOBKA IPOOIEMBI — apryMeHTanus — BeIBobl. O0beM oTBeTa

HE3HAYUTECJIbHO MPEBBIIIACT 3a/IaHHBIC PaAMKHU IPU COXPaHCHUU CMBICIIA.

ITpoIeMOHCTPHPOBAHO YMEHHE apryMEHTHPOBAHHO M3J1araTh COOCTBEHHYIO TOUKY 3PEHHsI, HO
apryMeHTauus He Bceraa yoenurespHa. M3n0KeH e JHIb OTYACTH CONPOBOXKACHO aJIeKBATHBIMH
WUTIOCTPALUSMU (IPUMEpPaMH) U3 IPAKTUKH.

JlocTaTouHas CTeNeHb CaMOCTOSATEIbHOCTH, OPUIMHAIBHOCTD B IPEACTABICHUU MaTepuaa.
Berpeuarorcst Menkye n He HCKaXaloIie CMBICIA OMTMOKY B CTHIIMCTUKE, CTHIIMCTHIECKHE
mramnbl. Ecte 1-2 opdorpadudeckue ommoKy.

PaboTa BrIOIHEHA aKKypaTHO, 6€3 MOMAapOK U HCIIPABICHHUM.




56-70 GamwioB «ynoBieTBo-putensHo» | Comeprxanue paboOTHI B LIEIOM COOTBETCTBYET TeMe 3a1aHusl. [IpoieMOHCTPUPOBAHO
YIIOBJICTBOPHUTEIbHOE 3HaHUE (haKTHUECKOTr0 MaTepuala, ecTb Gakrnueckue ommoku (25— 30%).
TIpogeMOHCTPHPOBAaHO HOCTATOYHOE BJI/ICHIE OHATHHHO-TEPMHHOJIOTUICCKUM aIlliapaToM
JUCIMILTUHBI, €CTh OLIMOKH B YIIOTPEOJICHUHN U TPAKTOBKE TEPMHUHOB, PacIM(PpOBKe
ab0OpeBuaryp.

OumoOKH B HCMIOJIb30BAaHUU KATETOPHUI H TEPMHUHOB JHUCIUIUIAHBI B HX aCCOIIMATHBHOM
B3aMMOCBSI3H.

OTBeT III0X0 CTPYKTYPUPOBaH, HapyIlIeHa 3ajaHHast JToruka. YacTi OTBeTa JOTHYECKU
pa3opBaHbl, HET CBA30K My HUMH. OMINOKU B IPECTaBICHUH JIOTHISCKON CTPYKTYPBI
po0JIeMBbI (3a1aHus): TOCTAHOBKA MTPOOJIEMBI — apryMeHTaIUs — BBIBOJBI. OOBEM OTBETA B
cymiecTBeHHOI1 creneHu (Ha 25-30%) OTKIOHSAETCS OT 3alaHHBIX PAMOK.

Het coOcTBeHHOI TOukH 3peHus 100 OHa ¢1ab0 apryMeHTupoBaHa. [IpuMepsl, IpUBEACHHBIC B
OTBETE B KQUeCTBE MPAKTUUSCKUX MIUTIOCTPAIKii, B MaJIOi CTENIEHH COOTBETCTBYIOT H3JI0KEHHBIM
TEOPETUIECKHM aCIIEKTaM.

TekcT paboTHI IPUMEPHO HAIIOJIOBHHY NPEACTABISICT COO0H cTaHAapTHEIE 000POTHI U (hpassl u3
yueOHuKa/nexuid. O0mIie omuboK B CTHIIMCTHKE, MHOTO CTHJIMCTHYCCKUX ITamiioB. Ecte 3-5
opdorpaduueckux ommudoK.

PaGora BbINIOJIHEHA HE OY€Hb aKKYPATHO, BCTPEUAIOTCSI IOMAPKK M HCIPABICHHS.

0-55 ©6amtoB «HeynoBieTBopuTenabHO» | ComeprkaHKe OTBETa HE COOTBETCTBYET TEME 3aJaHusI HITH COOTBETCTBYET €My B OUCHb MaJIoi
CTEICHH.

ITponeMoHCTpUPOBaHO KpaiiHe c1aboe BilaJleHue NOHSATHHHO-TEPMHHOJIOTHUECKUM aIapaToM
JUCIMIUTMHBI (HEYMECTHOCTB YHOTPEOIeH s, HeBepHbIe aO0peBHATyPBI, HCKa)KEHHOE TOJIKOBaHUE
U T.J.), IPUCYTCTBYIOT MHOTOYHUCIICHHBIE OIIMOKH B yIIOTPEOICHHH TEPMHUHOB.
TIpomeMoHCTPUPOBAaHO KpaliHe HU3KOE (OTPHIBOYHOE) 3HAHKUE (haKTHUESCKOTO MaTepHrasa, MHOTO
(haxTHUECKHX OMMNOOK — NPaKTHYECKU Bce (DaKTHI (JaHHBIE) THO0 HCKaXKEHBI, THO0 HEBEPHEI.
OTBeT NpeNCTaBIsIeT COOO0M CIUIONIHOM TEKCT 6€3 CTPYKTYpUPOBAHUsI, HAPYIIICHA 3aJaHHAs
noruka. YacTu oTBeTa He B3aWMOCBSI3aHbI Joruueckd. HapyieHa jgorudeckas CTpyKTypa
po0OJieMBl (3aaHus): TIOCTAHOBKA IPOOJIEMBI — apryMeHTalus — BbIBOAbL. O0beM oTBeTa OoJiee
4yeM B 2 pa3a MEHBIIIE WK [IPEBbIIIAET 3a1aHHbIi. [[0Ka3aHbl HEBEPHbIE aCCOLIMATHBHBIC
B3aUMOCBSI3U KaTCrOPUil U TEPMUHOB TUCIIUTUTHHEL.

OTCyTCTBYeT apryMeHTalusI N3JI0KEHHOHW TOUKH 3pEHHsI, HET COOCTBEHHOH MO3HIIHN.
OTCYTCTBYIOT IPUMEPBI U3 MPAKTUKH JIHOO OHH HEaIeKBATHBI.

TexcT oTBeTa MPEICTABIIACT MOJTHYIO KalbKy TEKCTa YueOHMKa/MeKiuid. CTHINCTHYECKUE OTHOKH
HPUBOAT K CYIECTBEHHOMY MCKa)KEHHIO cMbIcia. bonbimoe yncio opdorpaduuecknx ommodok B
tekcTe (bonee 10 Ha cTpaHuIy).

Pabota BeINoIHEHA HEAaKKypaTHO, ¢ OOMJIMEM TIOMapoK U HCIpaBiieHui. B pabote onuH ab3ail u
0oJIbIIIe TO3aUMCTBOBAH M3 KAKOTO-THO0 MCTOYHHKA 0€3 CCHUTKH Ha HETO.

Kpurepnu oneHuBaHHs KOHTPOJIbHOM padoThl Keiic-3ana4

3ananue (51):

Kpurepun oneHnBanus (ycTaHaBIMBAIOTCS Pa3padOTUYMKOM CaMOCTOSITENIFHO C YIETOM HCIOJIb30BAHUS PEHTHHIOBOH CHCTEMBI
OIIEHKH YCIEBAEMOCTH 00yYarOInXCs)

[IpumepHbIe KpUTEPUH OLICHUBAHMS:

- COOTBETCTBUE pelIeHHs CPOPMYIMPOBAHHBIM B Keiice BOIIpocaM (a/IeKBaTHOCTh MPOOJIeMe U PBIHKY);

- OPUTHHAIBHOCTD MOAX0/a (HOBATOPCTBO, KPEATUBHOCTH);

- IPUMEHUMOCTb PEIICHHS Ha IPaKTHKE;

- riryOunHa popaboTku npoodaeMbl (000CHOBAHHOCTH PEIICHNUS, HATMYKE aJlbTEPHATHBHBIX BAPHAHTOB, IPOTHO3UPOBAHHUE
BO3MOYKHBIX MPOOJIEM, KOMIUIEKCHOCTb PEIICHNU).

[Tkana oneHnBaHus (YCTaHABIMBACTCS Pa3padOTIMKOM CAMOCTOSTEIHHO C y4ETOM HCIIOIb30BaHNS PEUTHHIOBOH CHCTEMBI
OLIEHKH YCIIEBaEMOCTH 00YYarOIIIXCsl)

IIpumepHas nmikana OLeHUBAHMS:

Bannsr

. CrerneHb yI0BICTBOPEHHUS KPUTEPHIM
TS ydeTa B pedTHHTe (OLICHKA)

86-100 6a/T0B «OTIMYHO» [MpennokeHHOE pelIcHHEe COOTBETCTBYET MOCTABICHHOM B Kelic-3amaue npoodaeme. OOyJaroniuiics
NPUMEHSIET OPUTMHATIBHBIN MOAXO0/T K PELISHHIO MOCTABICHHON MPOOJIeMbI, JEMOHCTPUPYET
BBICOKHI YPOBEHb TEOPETHUECKUX 3HAHHIA, aHAIN3 COOTBETCTBYIOIIMX HCTOYHUKOB.
DopMyITUPOBKH KPATKH, ICHBI H TOYHBEL. OKUIaeMbIe Pe3yJIbTaThl IPUMEHEHHS PEITI0KEHHOTO
PECICHNUA KOHKPETHBI, U3MCPHUMbI U OGOCHOBaHbI.

71-85 6GasioB «XOpOIIO» [pennoxeHHOE pelIeHre COOTBETCTBYET MOCTABICHHON B Kelic-3a1ade mpodieme. OO0ydaronmiics
l'[pI/IMeHﬂeT B OCHOBHOM Tpajll/ll_lI/IOHHbIﬁ nmoaxoJ € dJIEMEHTaAaMU HOBaTOpCTBa, YAaCTUYHO
HOAKPEIJICHHBIH aHAIN30M COOTBETCTBYIOIIMX UCTOYHUKOB, JEMOHCTPUPYET XOPOIIUI ypOBEHb
TEOPETUIECKUX 3HaHUI. DOPMYIHPOBKU HEAOCTATOYHO KPATKH, SICHBI 1 TOUHBL. OKuIaeMbie
Pe3yAbTATHI MPUMEHECHUS MPEUIOKECHHOTO PEIICHHS TPEOYIOT UCTIPABICHUS HE3HAUYUTEIBHBIX
OIIIHOOK.




56-70 6aIoB «yIOBIECTBO-PUTEIHLHO JleMOHCTpHUpYyeT CpeJHUI YPOBEHb 3HAHUW, YyMEHU, HABBIKOB B COOTBETCTBUHU C KPUTEPUSIMU

oueHnBanusl. [IpeanoxkeHHoe pemenne TpedyeT JONOTHUTEIBHOW KOHKPETU3AIN 1
000CHOBaHVS, B IIEJIOM COOTBETCTBYET IIOCTaBICHHOM B 3a1aue npobieme. [Ipu pemennu
MOCTaBJICHHOU MPoOIIeMBbl 00ydaromuiics NpUMeHseT TPaAULMOHHbIA HOIX0 1, JEMOHCTPUPYET
TBEp/ble 3HaHH [0 NOCTAaBIEHHOH npobneme. IIpennoskeHHOe peleHne COIePKUT OIUOKY,
YBEPEHHO HUCIPABIICHHBIE M1OCIIE HABOSIINUX BOIIPOCOB.

0-55 0ayIoB «HEYIOBICTBOPUTEIHLHOY Hanwane rpy0ObIxX omHMOOK B PEIICHUH CHTYallH, HEIIOHNMAaHHe CYITHOCTH paccMaTpuBaeMoit

poOJIeMBI, HEYBEPEHHOCTh X HETOYHOCTH OTBETOB MOCIIE HABOIMIUX BONPOcoB. [IpemoxkenHoe
peleHre He 000CHOBAHO U HE IPUMEHHMO Ha MPAKTHKE

®OH/I OIEHOYHBIX CPEACTB

KoMIJIeKT TeCTOBBIX 3aJaHHH

Baok 1: Buarn)

1.

Yro Takoe MalMHHOE 00y4eHUE?

A) Crioco6 aBToMaTU3aIMK O(PHUCHBIX 3214

B) O6nacts MU, mo3Bosistomiast CHCTEMaM YYHUThHCS Ha JTaHHBIX
C) A3BIK IpOrpaMMHUPOBAHUS

D) Cucrema ymnpasieHus 6a3aMu JaHHBIX

«/ Otset: B

Kakwe manHbIe UCTIONB3YIOTCS B HAI30PHOM 00ydeHHH?
A) be3 MeTok

B) C u3BecTHBIMU METKaMH

C) ToabpKO YUCIIOBBIC

D) Tonbko TeKCTOBBIE

</ Orset: B

B kxakux 3a1auax NpuUMEHsIETCSI JTIOTUCTHUECKAsT PErpeccust?
A) Perpeccrun

B) Knactepuzamuu

C) Knaccudukanun

D) YMmensuiernn pazMepHOCTH

&/ Otser: C

Uro o3HadaeT TepMuH "npu3HaK" B MAIIMHHOM O0y4YeHUH?
A) PesynbraT Mozenn

B) Bxoxnas nepemeHHast

C) MeTtpuka kadecTBa

D) Anroputm o0yueHHS

</ Orset: B

UYro Ttakoe oOydaromiast BEIOOpKa?

A) JlaHHBIE U TIPOBEPKU MOIEITH

B) JlanHbIe 11 HACTPOHKHU TUTIEPIIAPAMETPOB
C) Jannbie 11 00y9IeHUS MOJCITH

D) CiaryuaitHo BeIOpaHHBIE TaHHBIE

</ Ortser: C

Kaxoi AJITOPUTM UCIIOJIB3YCTCA AJIA KJ'IaCTepI/BaLII/II/I?
A) KNN

B) K-means

C) Linear Regression

D) Decision Tree

</ Otser. B

UTto Takoe SHTPOMUS B KOHTEKCTE JIEPEBHEB PEIICHHIA?
A) Mepa TogHOCTH

B) Mepa 6ecriopsiika

C) Tun perynspuszanuu

D) Merpuka paccTostHus

7 Orger: B

Yro takoe Precision?
A) OTHOIIICHHE BEPHO MPEICKA3AHHBIX MOJ0KUTEIBHBIX K O0IEMY YHCITY PEaTbHBIX MOT0KUTEIbHBIX
B) OrHolieHrE BEPHO MPEICKA3AHHBIX MOJ0KUTEIBHBIX K O0IIEMY YHCITY MPEACKA3aHHBIX MOJ0KUTEIBHBIX




10.

11.

12.

13.

14.

15.

16.

17.

C) Cpennee mexny R? u MSE
D) Merpuxka st perpeccun
7 Orger: B

Yro Takoe recall (momHOTA)?

A) TToka3bIBaeT, CKOJIbKO U3 HAlJIEHHBIX OOBEKTOB MPABUIILHBI

B) IToka3bIBaeT, CKOJBKO M3 BCEX CYIIECTBYIONINX O0OBEKTOB HAMIEHbI
C) IlpousBenenue precision u recall

D) HeB03MOXHO ONpeIenTh

</ Orsert: B

Yro Takoe F1-score?

A) Cpennee apudmerndeckoe precision u recall
B) Cpennee reomerpuueckoe precision u recall
C) Cymma precision u recall

D) Paznocts precision u recall

</ Ortser: B

Uro takoe GhyHKIHA TOTEPh?

A) ®opmyna 1t pa3aeneHus JaHHBIX

B) ®yHKIma, MUHIMHA3aIKs KOTOPOIi MO3BOJISIET 00ydaTh MOJETb
C) ®opmyna I OLIEHKH TOYHOCTH

D) Tun perynspuzanuu

</ Orger: B

Uro Takoe nepeodyueHne MoaeIu?

A) Mopgenb He 00y4eHa

B) Mopens xopomo padoTaeT Ha TECTOBOH BHIOOpKE

C) Mopenb CIUIIKOM CIIOXKHAs U 3alIOMUHAET 00yJarollye JaHHbIe
D) Mopens uMeeT HU3KYIO CI0KHOCTh

&/ Otser: C

Kakoii MeTo/1 HCIIOJIb3yeTC st AJIsl OLIEHKHU KauecTBa Kiaccuukanuu?
A) MAE

B) MSE

C) Accuracy

D) R?

7 Orger: C

Kakoii 3 nepedncieHHbIX METO/I0B SIBIISICTCS. aHCAMOJICBBIM?
A) Jlunetinas perpeccus

B) Jloructryeckas perpeccus

C) Cayuaiinblii ec

D) KNN

«/ Ortset: C

Urto Takoe OycTuHr?

A) INapautensHoe 00yueHHEe MHOXKECTBA MOIENei

B) IMocnenoBarensHOE 00yUeHNE MOJIENEH ¢ KOPPEKIINEH OmMOoK
C) Metoa HOpManu3aluy JaHHBIX

D) Metoz yMeHbIIEHUS pa3MEepPHOCTH

</ Orgert: B

Uro Takoe batch size B HEHPOHHBIX CETSIX?

A) Pa3mep Beeit o0y4atorieii BHIOOPKH

B) Yncio 06pasios, 00padaTeBaeMbIX 3a OJIHY UTEPALUIO
C) Uucno CKpHITHIX CIIOEB

D) Pa3mep BecoB cetu

</ Ortser: B

Uro takoe L1-perynspusanus?

A) Ultpadyer Oonbuire K03 PUIUESHTH! TPONOPIHOHATIBHO UX KBaJIpaTy

B) llITpadyer kKommuecTBO IPU3HAKOB
C) Ultpadyet abconmoTHbIC 3HAYSHUS KOAPPUITUEHTOB
D) He BiusieT Ha MOJIeITb

7 Ortsert: C



18. Yro takoe dropout B HEHPOHHBIX CETAX?
A) Y janeHue JIMIITHUX IPU3HAKOB
B) Orkmouenue ciryqaiiHbIX HEHPOHOB BO BpeMsl 00y4eHHMs
C) Ynpoliuenue Mmoaenu
D) Onrumuzatop
</ Ortger: B

19. Yro Takoe cross-validation?
A) OueHka MOJIeIH Ha TECTOBO# BEIOOpKE
B) Paz0OueHue naHHBIX HA YACTH JJISI MHOTOKPATHOHN OIICHKH
C) IIpenobpaboTka JaHHBIX
D) Bri6op npuzHakoB

</ Ortser: B

20. Yro takoe Elastic Net?
A) Kom6unanms Ridge u Lasso
B) Tombko L1-perynsapuzarus
C) Tompko L2-perynspuzarus
D) Bbes perymsapuzannu
7 Otser: A

Baok 2: (3uate, ymers)

21. Kaxoili METOJ JIy4Ille UCIIOIB30BaTh IS Kiaccu(UKAIK HeCcOATaHCHPOBAHHBIX TAaHHBIX ?
A) Accuracy
B) F1-score
C) MSE
D) R?
</ OrtseT: B

22. Kaxkas METpPHKA JIy4Ile TOAXOAUT I 3a1a4U PErPECCUU?
A) Accuracy
B) Precision
C) MSE
D) F1-score
</ Ortset: C

23. Kaxkoii MeTOZ MCTIOJIB3YEeTCs JIJIsl yBEIIMYEHUsI KOJIMUECTBA JAHHBIX B 3a/lauax ¢ HecOaJaHCUPOBAaHHBIMU KilaccamMu?
A) Normalization
B) SMOTE
C) PCA
D) Cross-validation
</ Otser:. B

24. Kaxkoii U3 CleAyIOIMX METOI0B YYBCTBUTEIICH K MacIITady NPU3HAKOB?
A) JlepeBo perieHuit
B) KNN
C) Naive Bayes
D) Random Forest
7 Ortger: B

25. Kaxkoii anroputM MoKeT ObITh HCIOJIB30BaH KaK Ul PErpeccHy, Tak 1 Ul Kiaccudukamn?
A) KNN
B) Linear Regression
C) Logistic Regression
D) PCA
</ Otser: A

26. UYro takoe Label Encoding?
A) IIpeobpa3zoBaHne YNCIOBBIX TPU3HAKOB
B) IIpeobpa3oBaHiie KaTeroprHaIbHBIX MPU3HAKOB B YHCIIA
C) Hopmanuzanust TaHHBIX
D) Y nanenuie npoIyIeHHbIX 3HAYSHUI

</ Ortser: B

27. Yro takoe MinMaxScaler?
A) IlpeoOpa3zoBaHue JaHHBIX K CPSTHEMY H AUCIICPCUU
B) Hopmanuzanus ot 0 go 1



28.

29.

30.

31.

32.

33.

34.

35.

36.

C) KomgupoBaHue KaTeropuaibHBIX IPU3HAKOB
D) Merox pa3zaeneHust BBIOOPKH

</ Orser: B

Yro Takoe feature engineering?

A) Co3naHue HOBBIX IPU3HAKOB U3 UMEIOIIUXCSI TAHHBIX
B) Y nanenue nmpusHakoB

C) IToxbop runepnapamMeTpoB

D) Ouenka kauecTBa MOZIEIH

7 Otger: A

Yro takoe overfitting?

A) Monenb 10x0 paboTaeT Ha TPCHUPOBOYHBIX TAHHBIX
B) Mopgens xopormio paboTaeT Ha TECTOBBIX JaHHBIX

C) Mopenb CIUIMIKOM TpocTast

D) Mopenb CIHITKOM CITOKHAS

&/ Otset: D

Kaxoif MeToz ncnonp3yeTcs il HOpMallu3aluu TaHHBIX?
A) LabelEncoder

B) OneHotEncoder

C) MinMaxScaler

D) PCA

</ Ortset: C

KaKOﬁ METOA UCTIOJIB3YCTCA AJId KOAUPOBAHUA KaTCrOpUaJIbHbIX HpI/I3HaKOB?
A) MinMaxScaler

B) StandardScaler

C) One-Hot Encoding

D) PCA

</ Otset: C

Uro o03HavaeT BBICOKMH MMOKa3aTelb precision u Hu3Kuii recall?
A) Mopenb peiko omudaeTcs, HO MPOIMYCKAeT MHOTO CIIy4aeB
B) Mogens yacto ommbaeTcs, HO HAXOAUT MHOTO CITyJacB

C) Mopenb nacanbHas

D) Mopens He 00ydeHa

<« Ortset: A

Kaxoit anroputm HanboJsee 4yBCTBUTENCH K BEIOpocam?
A) [lepeBbs perieHuit

B) KNN

C) JIuneiinas perpeccust

D) Random Forest

&/ Otser: C

Kaxoii u3 cneayonmx MeToI0B OTHOCUTCS K TITyOOKOMY 00y4YeHHUI0?
A) Random Forest

B) CNN

C) SVM

D) KNN

</ Otser. B

Yro takoe batch normalization?

A) HopMmanmzamus naHHBIX Tiepes 00ydeHHeM

B) Hopmanuzarust BHyTpH ceTH BO BpeMst 00ydeHHs
C) Yanenue JUIITHUX JaHHBIX

D) Ympouienue monenu

</ Otser: B

Kaxoi AJITOPUTM MOKHO UCIIOJIb30BAaTh AJIA 3a/lavn MHOT'OKJIaCCOBOM KJIaCCI/I(i)I/IKaHI/II/I?
A) Linear Regression

B) Logistic Regression

C) Decision Tree

D) PCA

</ Otser. C



37. Yro Takoe GridSearchCV?
A) Hopmanmu3anus TaHHBIX
B) Ilouck sryummux runeprnapamerpoB
C) [lenenue naHHbIX HA BEIOOPKU
D) Busyanuzanus
</ Ortger: B

38. Kakoii 13 METO/I0B UCTIONB3YETCS ISl BU3yaIN3allK pe3yIbTaTOB KilacCU(PHUKALH?
A) T'ucrorpamma
B) Boxplot
C) Confusion matrix
D) Scatter plot

«/ OtBet: C

39. Kaxoif MeTOX UCTIONB3YeTCA AT aBTOMATHIECKOTO BEIOOpa IPU3HAKOB?
A) PCA
B) Feature importance
C) One-Hot Encoding
D) Label Encoding

</ Orsert: B

40. Yto Takoe QyHKINSI aKTUBAIIUN HEHPOHHOU ceTr?
A) YmpoiaeTr Moiens
B) Onpenensier BeIX0/ HelipoHa
C) Yckopsier o0yueHue
D) Hopmanu3zyet BXOAHbIE JaHHBIE
</ Orger: B

Baok 3: (3HaTh, yMeThb, BJ1aj1eTh)

41. Kakwe 3Tars! BKIIOYAET MOTHBIA UK pa3pabOTKH MOJIEIN MAIIMHHOTO 00ydeHHs?
7 OtBeT: c60p AaHHBIX — MPeN0OpaboTKa — pas/eNeHne BHIGOPKU — 00yYeHHEe — OLEHKA — UHTEPIPETAIHS

42. Kak BeIOpaTh JIy4IIyl0 MOJAENb CPEIN HECKOJIBKUX BApHAHTOB?
&/ OTBET: CPaBHUTL METPHKH, IIPOBECTH KPOCC-BATUAAIMIO, OLIEHUTH MPOU3BOIMTENBHOCTh HA TECTOBOW BHIGOPKE

43. Kaxkue 6bubnmotexu Python BeI 3HaeTe a1 MalTMHHOTO O0y4YeHHS?
</ Ortser: Scikit-learn, TensorFlow, Keras, PyTorch, XGBoost

44, Kax peann3oBaTh MOJIENb CITydaifHoro jieca B Python?
</ Tlpumep oteera:

python

1 from sklearn.ensemble import RandomForestClassifier
2 model = RandomForestClassifier()
2

model .fit(X train, y_train)

45. Kaxkue maru BKJIIOYACT MpeaoodpadboTka JaHHBIX ?
</ OTBeT: 0YUCTKA — HOPMAIH3alKs — KOJUPOBAHHE — Pa3[elcHNE HA BEIOOPKH

46. Kakne MeTpHKH BBl 3HaeTe IS 3a]1a4 perpeccuu?
</ Oreer: MAE, MSE, RMSE, R?

47. Kakue METpUKH BbI 3HAETE IS 3334 Kiaccupukanuu?
&/ Oreet: Accuracy, Precision, Recall, F1-score, ROC-AUC

48. Kakwue MeTobl perysipH3aliu Bbl 3HaeTe?
&/ Otset: L1, L2, Dropout, BatchNorm

49. Kakune coBpeMeHHBIE TI0IX0/1bI K MAIIMHHOMY OOyUYEeHHUIO BB 3HaeTe?
< Orget: AutoML, Federated Learning, GAN, Reinforcement Learning

50. Keiic-3amanue: [Iporao3upoBanue ypoxaiHOCTH KyJIbTypPa3paboTaTs MOJIENb MPOTHO3UPOBAHKS YPOIKAHHOCTH KYJIbTYp Ha
OCHOBE IOTOJTHBIX YCIIOBHI, COCTaBa TIOYBHI M IPUMCHCHUS Y IO0OPCHUIA.
3amaun:



1. BrmonHauTs IpenoOpadoTKy TaHHBIX (OYHCTKA, HOPMAIN3AIUs, KOAUPOBAHUE).
2. Peann3oBaTh HECKOJILKO MOJETCH (HAIIPUMED, JIMHEIHHAS PErpecCHs, ICPEBO PEIICHU, CITyJaiiHbI# Jec).
3. Ouenutp kauectBo Mozeiei (MAE, MSE, R?).
4. BsIOpaTh DYYIIyO MOJICIb U HHTEPIIPETUPOBATH PE3YIIBTATHI.
5. TlpennoxuTs peKOMEHIANNH 110 TIOBBIIICHUIO YPOXKAWHOCTH.
«/ OueHuBaercs:
1. KoppeKTHOCTDH BHIIIOIHEHHS ITAIIOB
2. TlpaBHIBHOCTH BEIOOPA METPHUK M MOJICIICH
3. HHTepmperanus pe3yinbTaToB
4. TlpumecHeHUE 3HAHUN HA TPAKTUKE
Pewenne:
- 1. UcxoaHble JaHHBIE

HOHYCTI/IM, IPpEeAOCTABJICHBI CJICAYIOIINEC TaHHBIC!

TEMIIEPATYPA (°C) OCAAKW (MM) A30T(N) OOCOOP(P)  KAMWA(K)  TWM YAOBPEHMA YPOXAMHOCTb (LL/TA)

22 80 90 50 40 OpraHuyeckoe 45

20 60 70 45 35 MMHEPANEHOE 38

o* 2. lIpeo6paGoTKa JaHHBIX
2.1 O6padoTKa NPoNMycKoB
e [lpoBepsieM HaIMYHE MPOITYIICHHBIX 3HAYCHHIA.
e  3amoJHsAEeM YHCIOBbIC MPU3HAKU CPEAHUMH 3HaYeHHsAME (Simplelmputer).

e  Jlyis KaTeropHaibHBIX 3aMEHsIEM MPOIMyYCKH Ha Unknown.

python O
1 from sklearn.impute import SimpleImputer

2

3 numeric_features = ['Temnepatypa', 'Ocaaxku’, 'Azot', "Oochop’', 'Kanuii']

4 categorical_ features = ["Tun yaobpenua']

5

6, numeric_transformer = Pipeline(steps=[

7 ('imputer', SimpleImputer(strategy='mean')),

8 ('scaler', StandardScaler())])

(=]

18 categorical_transformer = OneHotEncoder(handle_unknown='ignore')

12 preprocessor = ColumnTransformer(

AP transformers=[
14 ("num', numeric_transformer, numeric_features),
15 ("cat', categorical_transformer, categorical_ features)])

2.2 Hopmayim3anus YMCJI0BbIX NPU3HAKOB
e Ucnomssyem StandardScaler mis HopManuzamuu JaHHBIX.
2.3 KomupoBaHne KaTeropuaIbHbIX IPH3HAKOB

e TlpusHak "Tun ynobpenus" koaupyem ¢ momoriisio One-Hot Encoding.



2.4 Pa3nesieHue BbIOOPKH

e JlenuM naHHBIE HA 0OYYAIOLIYIO M TECTOBYIO BBIOOPKH B cooTHOLIEHUH 80/20.

Oy
[«

python

X = df.drop('YpoxainocTe', axis=1)

df["YpoxaitHocTe "]

L W N
-
1]

X_train, X _test, y train, y test = train_test split(X, y, test size=0.2, random_state=42)

(1 3. Peanu3auust MopeJieii MAIIMHHOTO 00y4eHHUsI

Mogueas 1: Jluneitnas perpeccus (python)

model_Ir = Pipeline(steps=[(‘preprocessor’, preprocessor), (‘regressor’, LinearRegression())])

model_Ir.fit(X_train, y_train)

pred_Ir = model_Ir.predict(X_test)

Moaens 2: JlepeBo pemenuii (python)

model_dt = Pipeline(steps=[(‘preprocessor’, preprocessor), (‘regressor’, DecisionTreeRegressor(random_state=42))])
model_dt.fit(X_train, y_train)

pred_dt = model_dt.predict(X_test)

Moaens 3: Cayuaiinblii Jjec (python)

model_rf = Pipeline(steps=[('preprocessor’, preprocessor), (‘regressor', RandomForestRegressor(n_estimators=100,
random_state=42))])

model_rf.fit(X_train, y_train)

pred_rf = model_rf.predict(X_test)

M1 4. Ouenka kauecrBa Moaeteii

Hcnonp3yeM Tpu METPUKH:
e MAE — cpennsas abconmoTHast OmnOKa
e MSE — cpennexBampaTHdHas OIIHOKa

o R?2— koaddunueHT nerepMUHAIIIH

python

1 from sklearn.metrics import mean_absolute error, mean_squared_error, r2_score
2

3, def evaluate(y_true, y_pred):

4, return {

5 "MAE': mean_absolute error(y_true, y_pred),
6 "MSE': mean_squared_error(y_true, y_pred),

7 'R%2': r2_score(y_true, y_pred)

8 }

9
1@, results = {
11 'Nuueiinana perpeccua’: evaluate(y_test, pred_1r),
12 'Nepeso pewenwnii’': evaluate(y test, pred dt),

13 "Cny4qaiineii nec': evaluate(y_test, pred_rf)
14}

IIpumep pe3yabTaToB:



MOJE/Nb MAE MSE R?

NuHeliHan perpeccua 2.1 6.8 0.75
[epeeo peweHuii 1.5 4.1 0.87
CayuaidHelA nec 1.2 2.9 0.9

</ Boioa: Ciydaiiblii 1ec moka3ai Jdy4IlHe pe3ydbTaThl 110 BCEM METPUKAM.

Q 5. UnTepuperanus pe3yibTaToB

AHaJIM3 Ba)KHOCTHU NPU3HAKeHl

IMosy4yaem BaKHOCTH TIPH3HAKOB M3 MOJICIH CITydaitHoro jeca (python):

import shap

explainer = shap.TreeExplainer(model_rf.named_steps[*regressor"])

shap_values = explainer.shap_values(model_rf.named_steps["preprocessor].transform(X))

shap.summary_plot(shap_values, model_rf.named_steps["preprocessor"].transform(X), feature_names=X.columns)

Hamu6osee Bazkable paKkTopbl:

1.

2.

A3zot (N) — oKka3bIBaeT HaOOJIbIIEE BIUSHNAE HA yPOXKANHOCTD.
Ocazaku — BTOPOii 0 3HAYMMOCTH KJIMMaTH4ECKUH (haKTop.
Kanmii (K) — monoxutenbHO BIUSET HA POCT paCTCHUH.

Tun ynoOpenuit (opraHudeckre > MUHEpaIbHBIE) .

Temnieparypa — BIHsET, HO MEHBIIE, YeM JAPYTHe (PaKTOPHI.

% 6. PexoMen1auum 110 NOBLINIEHUIO YPOKAHHOCTH

1.

2.

Ynobpenus :
e  PexoMeHyeTcs HCIIONb30BaTh OPraHUYECKne YIOOpeHHS , TaK KaK OHU Jal0T 00BN 3P QEeKT.
e  VBenuubTe JIO3MPOBKY a30Ta U KaJlks COIJIACHO PEKOMEH IAlMsAM arpoHOMa.
ITorona u nonus :
e  BaxHo o0ecneynTh ONTHMAaIbHOE KOJIMYECTBO OCA/IKOB I MCIIOIb30BaTh CHCTEMBI TOYHOTO OPOIIECHUS .

e II30erarh 3KCTpEeMAaIBbHBIX TEMIIEPATYp IyTeM OAOOpa COPTOB MIIM CPOKOB MOCAAKH.

° HpOBe,HI/ITG AaHaJIN3 MMOYBLI IIEPEN HOCaHKOﬁ.

e  BHocuTe HegocTaronuMe IeMEHThl TUTaHus (0COOCHHO a30T U KaJuii).

4. ABTOMaTI/ISaHI/Iﬂ 1 MOHUTOPHUHT :

e  Baenpure cucremy loT-ceHCOpPOB 1 OTCIIEKUBAHUS COCTOSIHYSI ITOUBBI U IIOTOJHBIX YCIOBHH.

e Co3zpaiire nndppoBoil MHCTPYMEHT /ISl IUIAHUPOBAHMUS IPUMEHEHHS yI00pEHNI.

M 7. Tpaduku u BU3yaau3anuu

I'paduk npenckasaHHBIX VS pealibHBIX 3HaYeHUH (python):

import matplotlib.pyplot as plt



plt.figure(figsize=(10,6))

plt.scatter(y_test, pred_rf, alpha=0.7)

plt.plot([min(y_test), max(y_test)], [min(y_test), max(y_test)], color="red")

plt.xlabel('"PeanpHas ypoxaifHOCTB')

plt.ylabel(TIpenckazannas ypo>kaitHOCTB')

plt.title(Random Forest: Peanbubie vs [Ipencka3zannbie 3Ha4eHUs')

plt.grid()
plt.show()

SHAP-rpa¢uk BaxkaHOoCcTH Ipu3HaKeit (python):

shap.summary_plot(shap_values, model_rf.named_steps["preprocessor"].transform(X), feature_names=X.columns)

7 8. Bo3MOKHOCTH 1a/IbHEIIIEro pasBuTHsI

e JloOaBicHUE HOBBIX JAHHBIX :

e lcmonp3oBaHne CIyTHUKOBHIX JaHHBIX (NDVI, MHIEKC pacTUTEIEHOCTH).

e  MHurerpanus ¢ loT-cencopamu Ha nossix.

L4 ABTOMaTI/I3aLII/I$[ n MaCH.ITa6I/Ip0BaHI/IC .

e Pa3paboTka BeO-NPHIIOKCHHS IS (PEPMEPOB.

o ABTOMaTHYCCKasI CUCTEMA peKOMeH,I[aL[I/Iﬁ 10 y,I[O6peHI/ISIM U IIOJIMBaM.

e [IpumeHeHrEe HEHPOHHBIX CETEN :

e [IporHo3upoBaHHe YPOKaifHOCTH HA OCHOBE BPEMEHHBIX PSIOB U M300paKEeHHIA.

(1 9. OT4YeT N0 BBLINOJIHEHHUIO ITANOB

ITAN

3arpy3|(a M OUYMCTKS A3HHBIX

Hopmanuzauma

KogwpoeaHwne kateropuia

PazaeneHwe exiBopku

BriBop 1 oByueHWe mogenei

Ouexka mogenei

BoiGop aydwer mogeny

AHANKME BAXHOCTH NPWEHaK0E

Pekomengaumm

BBIMOMHEHO?

g

KOMMEHTAPUIA

O6paboTaHel NPONYCKW, YAaNeHsl EbIBpoCck!

StandardScaler

One-Hot Encoding

80% obyuenwe / 20% TecTMpoBaHWE

JIMHeAHaA perpecca, Aepeso pelleHi, ciyJaiHbii nec

MAE, MSE, R?

CyualiHeIA nec

SHAP

Mo Tvny yaobpeHwid, cocTaey NoYBs! M Norode

Kpurtepuu oneHMBaHUSI KOHTPOJILHO# Pa0d0oThl TECTOBBIX 3aJaHUI

Marepuanbl TECTOBBIX 3alaHUi

Matepuaisl TECTOBBIX 3aJJaHUH CIIELyeT CTPYIIHPOBATE IO TEMaM/pa3ieaM H3ydaeMoi JUCIUIUINHEI (MOIYJIS) B CIEAYIONIEM

BHUIC:



Tema (Temsr) / Paznen aucunmuimsel (Moys)

TectoBble 3aanus 10 JaHHOU TeMe (TemaM)/Paszieiny ¢ ykazaHueM NpaBHIBHBIX OTBETOB.

Kpurepun oneHnBanus (yCTaHABIMBAIOTCS Pa3padOTYMKOM CaMOCTOSITENILHO C Y4ETOM HCIHOJIb30BaHUS PEUHTHHIOBOM CUCTEMBI
OIICHKH YCTIEBAEMOCTH 00YJarOIINXCsl)

[IpumepHbIe KpUTEPUH OLICHUBAHMS:

- OTHOIICHHE NIPABIJIBHO BBITOJHEHHBIX 3aJaHUH K 00IIEMY MX KOJIHYECTBY

[Ikana oueHnBanus (yCTaHaBIMBAETCS Pa3padOTUYMKOM CAMOCTOSTENBHO C yUYETOM UCIIOIb30BaHUSI PEHTHHIOBOH CHCTEMBI
OIICHKH YCIIEBAEMOCTH O0YUAFOIIIXCS)

[IprmepHas mkana OLeHUBAHUS:

Bannsr

. CremneHb y10BIETBOPEHUSI KPUTEPUAM
IUIS yaeTa B pefiTHHre (OIleHKa)

86-100 6aoB «OTINYHOY Bemonueno 86-100% 3ananuit
71-85 ©0amuoB «XOpoLIO» Bemonueno 71-85% 3ananuii
56-70 06aIoB «yIOBIETBO-PUTEIHEHO Bemonneno 56-70% 3ananuii

0-55 OGamioB «HEYyIOBICTBOPUTEIBLHOY Brimonneno 0-56% 3aganuit




M3MEHEHHUSA 1 JOITIOJTHEHUSA

Benomocts n3MeneHu

Bux o6HOBIIEHHI

Copepxanue usmeHenuii, BHocuMmbix B OTTOII

O0cHOBaHKE U3MEHEHUI




