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1. IMacnopT ¢oHIA OLIEHOUYHBIX CPEACTB

Hanpasnenue noarorosku: 02.03.02 dynnamenrtanbHas HHPOpMAaTUKA U HHOOPMAIIHOHHBIE
TEXHOJIOTHUH.

Hanpasnennocts (npoduns): [Ipuknaanoe mporpaMMupoOBaHUE U CHCTEMBI HCKYCCTBEHHOTO HHTEIIJICKTA.
Jucrumiraa: MeTobl MallIMHHOTO 00Y4eHHS.

CemecTpsr: 4.

dopma MpoMeKyTOUHOW aTTECTAIMH: 3a4eT B 4 cemMecTpe.

JIist OLleHUBAaHUSA PE3YJIbTATOB O0YUSHHSI UCIIONB3YeTCs OaTbHO-PEUTHHIOBast CUCTEMA.

© ®I'bOY BO «Uenl'V»



U

MUWHOBPHAVYKH POCCUH
DeniepanbHOE rOCYJapCTBEHHOE OI0/KETHOE

00pa3oBaTeNbHOE YIPEKICHHE BRICIIIETO 00pa30BaHUs
«Yensbunckuii rocynapcrsensiid yausepeurer» (PI'BOY BO «Uenl'Vy)

@DoHJ OLIEHOYHBIX CPECTB JUIS IIPOMEKYTOYHON aTTECTAIMH 110 AUCHHUILIMHE (MOIYI0) «MeToIbl MalInHHOTO
oOydeHns» 1o HampasieHnto noarotosku 02.03.02 «dynramentansHas HHGopMaTHKa U HHHOPMaIMOHHEIE
TEXHOJIOTHI HanpasieHHOcTH «[IpuKiiagHoe mporpaMMupoBaHIe H CHCTEMbI HCKYCCTBEHHOTO HHTEIIEKTa)

OI'BOY BO «Henl'Y»

cTp. 4

2. Ilepeuenb popMupyeMbIX KOMIIETEHIIHI

W3yuenne aucuUIuiiHbl «MeTOIbl MAIIMHHOTO OOYy4YeHMs» HamlpaBiIeHO Ha (OpMHUpPOBAHUE
KOMIIETEHINH, IpUBEAEHHBIX B 1.

Tabmuua 1. Pe3ynprarel 00yueHUs 10 TUCIHUILIHHE.

KOII U HAUMCHOBaAHHUEC
KOMIICTCHIHH COIVIACHO
eoroc

HNHaukaTopbl JOCTUKEHUS KOMIIETeH M
coriacio OIIOII BO

ITepedyens n1aHUpyeMbIX pe3yJbTaTOB
00y4eHHs MO AUCUMILINHE

1

2

3

MK-1 Criocoben
MPOBOAUTD MO HAYYHBIM
PYKOBOICTBOM JIOKaJIbHBIE
Hay4YHO-
HCCIIEI0BATENbCKUE U
OIIBITHO-
KOHCTPYKTOPCKHE
pa3paboTKu Ha OCHOBE
CYIIECTBYIOIMX METO/IOB
B KOHKPETHO# o0nactu
npodeccHoHANTBLHON
JeSTSIbHOCTH

TIK-1.1. O0namaeT 3HaHUAMHA O METOLOIOTHHI
1 Talax BBHITOJHEHUS HAyIHO-
HCCIIe0BaTeNLCKOM paboThI, 0 METOIaX
peIeHNs HayuHBIX 3a/1a4, 0 METOJIUKE
MOATOTOBKH OTYETA, B TOM YHUCJIE BBITYCKHOM
KBaTM(UKALMOHHOM pabOTHI.

[IK-1.2. JleMoHCTpHUPYET yMEHUS
00pabaThIBaTh U aHAIM3UPOBATh HAYYHO-
TEXHUYECKYI0 HH)OPMAIIHIO U PE3yIIbTaThI
HCCIICIOBAaHUH, BBITIONHATH IO/ HAYIHBIM
PYKOBOZICTBOM Hay4YHO-HCCIICHOBATEIBCKYIO
WJIH OTIBITHO-KOHCTPYKTOPCKYIO pa3padoTKy B
KOHKPETHOH 00IacTH Mpo¢eCCHOHATBHON
JeSITETBHOCTH.

[IK-1.3. meeT npakTHYECKUI ONBIT (HABBIKH)
Hay4YHOH apryMEHTAalMK TIPU aHall3e 00beKTa
HAyYHOU U MPOo(HeCcCUOHATBHOM
NeSITeIbHOCTH, TIOATOTOBKY HAYYHBIX
0030poB, myouKaIuii, pehepaToB u
o6ubmmorpaduii Mo TeMaTuKe MPOBOIUMBIX
HUCCIIEIOBAaHUM.

3HaTh METOAOJIOTUH U 3TAIbl BBITOIHEHUS
HayJHO-NCCIIEI0OBATEIILCKOW PaOOTHI.

YMeTh 00pabaThIBaTh U aHAIM3UPOBATH
Hay4YHO-TEXHUYECKYI0 HH(pOpMaLHio 1
[pe3yJIbTaThl UCCIIEOBAHUM.

BiiageTs Hay4yHOU apryMeHTaluy IPYU aHAIU3€
00BbeKTa HayYHOH 1 podeccroHaIbHON
1EATEIBHOCTH.

IIK-4 Criocoben
pa3pabaThIBaTh U
MPUMEHSTH METO/IBI
MAIUHHOTO O0yUYeHUS JIst
peleHus 3aaa4

[IK-4.1 [IpoBoauT aHanu3 TpeOOBaHUHA U
orpeersieT He0OXOJMMBbIE KJIACCHI 3a1a
MaIIMHHOTO 00y4YeHNsI.

[IK-4.2 Onpenensier METPUKHU OLIEHKU
pe3yIBTaTOB MOJCITUPOBAHUS U KPUTEPHU
Ka4yecTBa IOCTPOCHHBIX MOJIENEH.

[1K-4.3 [IpuHuMaeT yyacTre B OICHKE,
BbIOOpE U IIPU HEOOXOUMOCTH pa3paboTke
METOJIOB MAIIMHHOTO 00y4EHUsI.

3HATH H€O6XO,IlI/IMbIe KJIaCChI 3a1a4
MalllUHHOTI'O O6y‘IeHI/I$I.

YMeTh OIMPCACIIATh MCTPUKU OLCHKH
PE3YyIbTAaTOB MOACINPOBAHUA U KPUTCPUN
KauyeCTBa MMOCTPOCHHBIX MOJIETIEH.

BnaneTs HaBBIKAMH OIMPCACIICHUA MECTPUKHU
OLICHKU PE3YIbTAaTOB MOJCIIMPOBAHUA U
KPUTCPHUU Ka4€CTBA TOCTPOCHHBIX MOJIETIeH.

IK-5 Cnocoben
MIPUMEHSTh OCHOBHbIE
ANTOPUTMUYECKUE U
MIPOTrpaMMHBIE PEIICHNUS B
o0nacTy HHPOPMAITIOHHO
KOMMYHHUKAIMOHHBIX
TEXHOJIOTHI N cucTemMax
HCKYCCTBEHHOTO
MHTEIJIeKTA, a TAaKXKe
Yy4acTBOBAaTh B UX
paspaboTke

[IK-5.1. I[TpumeHsIeT OCHOBHEBIE
AITOPUTMUYECKHE U POTPAMMHBIE PEIICHUS
B 00acTi HH(POPMAITHOHHO —
KOMMYHUKaIIMOHHBIX TEXHOJIOTHH M CHCTEMaX
HCKYCCTBEHHOT'O MHTEIUIEKTA, a TAKKe
y4JacTBYeT B UX pa3paboTke.

3HATh [MOCTAHOBKY IPOOJIEM MaTeMaTHYeCKOro
1 THOOPMAITMOHHOTO MOJICTTUPOBAHUS CHCTEM
HCKYCCTBEHHOTO MHTEJIJICKTA.

YMeTh paboTaTb Ha COBPEMEHHOMH
BBIUUCIIUTENILHON TEXHUKE.

Bnanets MeTogamMy NOCTaHOBKM 3aJad U
00pabOTKN pe3yNIbTaTOB KOMITBIOTEPHOTO
MOZEINPOBAHMUSL.
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3. Conep:xxaHue OLEHOYHBIX CPEICTB MO AUCIUIINHE

3.1.Buabl OlIeHOYHBIX CPEICTB

Ta6yimma 2. Busibl OIEHOYHBIX CPEJICTB.

Kon, IlepeuyeHb MUIaHUPYeEMbIX Konrposaupyemsie Cemectp | Homep HaumeHnoBanue
HaMMeHOBaHHe pe3yJIbTATOB 00y4eHHsI TeMbl/pa3eJibl (HoMep 3aJaHusA OLICHOYHOT0
KOMIIeTeHIIUU Mo AMCUMILINHE U Ha3BaHHe pa3jena u3 cpeacTsa
coraacio ®IrocC PIIJ n.2.2)
TIK-1 Criocoben 3HaThL METOMOJIOTHH 1 O6paboTka TaHHBIX 4 1-63 Bomnpocsr k
MPOBOJUTH TIOA STaIlbl BHITTOJIHEHUS 3a4eTy
Hay4HBIM Hay4YHO- Mertopbt
PYKOBOJICTBOM HCCIIeIOBATENIbCKON KJaccuuKau
JIOKaJIbHBIE HAYYHO- | paboThI.
UCCIIEIOBATENLCKHE | YMETh 00pabaThiBaTh U MeTobl KIIacTepU3aluu
U OIIBITHO- aHAJIM3UPOBATh HAYyYHO-
KOHCTPYKTOPCKHE TEXHHYECKYIO bazoBble anropuT™el
pa3paboTkyu Ha uHdopmaruo u HCKYCCTBEHHBIX
OCHOBE pe3yabTaThl HEHPOHHBIX CETEH
CYIIECTBYIOIINX HCCIIeIOBAaHUH.
METOJOB B Bnagers HayuyHOI
KOHKPETHON apryMeHTaluy TIpU
obmactu aHanuse 00bEeKTa Hay4HOM
NpoQecCHOHANBHON | p po¢eCCHOHATBFHOM
ACATCJIbHOCTH JCATCIIBHOCTH.
IK-4 Cnocoben 3HaTh HEOOXOIMMEIC 1 JlabopaTopras
pa3pabaTbIBaTh 1 KJIacChl 3aJa4 MaIIHHHOTO pabora
NPUMEHSTH METOJBI | 00y4eHHUS.
MAaIIMHHOTO YMeTh onpenensTh
00y4eHUs AIIst METPHKH OLIEHKU
penieHus 3aaad pe3yJIbTaToB
MOJICTIMPOBAHUS U
KPHUTEPUH KauecTBa
MOCTPOCHHBIX MOJETIEH.
Bnagers HaBblkaMu
OTIpeieNeHUs] MeTPUKHU
OIIEHKH Pe3yJIbTaTOB
MOJICIUPOBAHUSA U
KPHUTEPUH KauecTBa
MOCTPOSHHBIX MOJIETIEH.
TIK-5 Cniocob6en 3HAaTh MOCTAHOBKY 1-2 WupuBunyansHOE
PUMEHSTH npobnem 3aJjaHue
OCHOBHBIE MaTeMaTH4ecKoro u
ITOPUTMHUYECKHE U | WH(POPMALTMOHHOTO
HpOrpaMMHBIE MOJEINPOBAHMS CHCTEM
pemieHns B 00NacTH | UCKyCCTBEHHOTO
UH(POPMAITHOHHO MHTEIJIEKTA.
KOMMYHHUKAIIMOHHBI | YMeTh paboTaTh Ha
X TEXHOJIOTUH U COBPEMEHHOM
cucremax BBIYHCIINTEIHHON TEXHUKE.
HCKYCCTBEHHOT'O Bnanets MmeTomamu

MHTEJUIEKTa, a
TaK)Ke y4acTBOBATh
B MX pa3paboTke

MMOCTAHOBKH 33724
00paboTKH pe3yabTaTOB
KOMITBIOTEPHOTO
MOJICITUPOBAHMSL.
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TunoBele 3agaHus, KPUTEPUUM U I[IOKA3aTENIM OLEHMBAaHUS B paMKax TEKYIIEro KOHTPOJIS
MIPEJICTaBJICHBI B paboueil mporpaMme JUCIUTLTHHBI (MOyIist). [ToJIHbIE KOMIUIEKTHI OIEHOYHBIX CPEJICTB
Y KOHTPOJIbHO-U3MEPUTEIbHBIX MaTEPHAJIOB XpaHITCs Ha Kadepe.

3.2.C011ep)1<anne OLCHOYHBIX CPEACTB

HpOMe)KYTO‘IHaH aTTeCTalus IIPOBOJUTCA B BUAC 3a4UCTa B 4 CEMECTPE.

BOHpOCH JUIA 3a4eTa.

w

oo

®

10.

11.

12.
13.
14.
15.
16.

17.
18.
19.

20.
21.
22.
23.

24,
25.

OcHoBHbIE OnIpeeIeHHs

OcHoBHbIE OIpe/ieJICHHs B MAITUHHOM 00Yy4eHUU: 00BEKT, 1esieBas (PyHKIMs, TpU3HAK, MOJIEIb,
oOyuaromiasi BEIOOpKa, (PYyHKIIMOHAT KadecTBa, 0OydeHue, nepeoOydeHue.

3amaun MalIMHHOTO 00Yy4eHUs - O0y4eHUE C yuuTesaem, 6e3 yuutens. 3a1adil perpeccuu u
KiIaccuukanuu. 3a1a4u CHUKEHUSI pa3MEPHOCTHU U KJIACTEPU3ALIUH.

Tunsl npu3HaKoB B MAITUHHOM 00ydeHuu. [IpuBenuTe nmpuMepsl pa3nuyHbIX MPU3HAKOB.
Onpenenenne ROC-kpuBoH.

MeTtpuueckne KJIacCHPUKATOPHI

Merton k Gmmxaifmmx coceneit B 3a1aue Kiaccu(uKanmu.

MeTtoast oTO0pa npu3HakoB. JKaaHbII METO.

Omnpenenenne OTCTyNa B METPUYECKHX anroputMax kinaccudukamun. AnroputMm Condensed
Nearest Neighbor.

Merton k Ommkaiimx cocezieid B 3a/1a4e perpeccuu.

O6061menue metoaa k 6nmmxailmmx cocesieii yepes B3BEIICHHBIN y4eT 00bEKTOB. S epHas OolleHKa
TJIOTHOCTH.

[Ipoknarue pasMepHOCTH. 3aBUCUMOCTh METOAA ONFKaNUIIINX coceqieil OT MacTabupoBaHUS
npu3HakoB. CriocoObl CTaHAAPTU3AIUN TTPU3HAKOB.

Kuaacrepuzanust

[TocTanoBka 3amgauun kiacrepusanuu. Llenu knacrepusamnuu. TUITBI KITACTEPHBIX CTPYKTYP.
UyBCTBUTEIHHOCTH K HOPMHUPOBKE M MACIITAOMPOBAHUIO TPU3HAKOB.

Meron k cpenanx. Oco6eHHOCTH METO1a.

Crernienn cB00O 161 MeTOA k cpenux. Metoa k-means++. Merox Xmeans.

Meton pacripocTpaHeHUs OIM30CTH.

I'pacdoBbIie aNrOpUTMBI KIIACTEPU3AIIHH.

AnroputmM Jlanca-YwuibsmMca.

JepeBbsi NPUHATHA PeLIeHUI

Jlornueckast 3akOHOMEpHOCTh. IHTepnpeTHpyeMocTh U HH(HOPMATUBHOCTD.

Pemaromuii ciucok. /J{ocTtonHcTBa M HEAOCTATKH.

CtpyKkTypa pelaroniero epesa, MeToj CIlycka o JepeBy B o01ieM ciaydae. JJoctouHcTBa u
HEJIOCTATKU PEIIAIOIINX JEPEBHEB.

[Tonpe3anue penaromux AepeBLEB.

HeOpexHble pemaroniye 1epeBbsl.

JlepeBbsl MPUHATHA PELICHUH B 3a]1a4€ PETPECCHH.

BaiiecoBckue MeTObI

BeposiTHocTHas mocTaHOBKA 3a/1aun kKiaccuukanyuu. OyHKINAS MPaBIONOI00MS U alprOpHas
BEPOSITHOCT.

dyHKIIMoHaAN cpeaHero pucka. O6mas dpopmysa 6aiiecoBCKOTo Kiaccudukaropa.

HauBHblii OaliecoBckuii kiaccudukarop.
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26.
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30.
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39.
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41.

42,
43.

44,
45,
46.
47.
48.
49,

50.
51.
52.
53.
54,
55.

56.
57.
58.
59.

60.
61.

BoccTranoBnenue mioTHOCTH pacipeeieHUs Mo BIOOPKE.

AIMTUBHOE CTJIaKMBaHUE AJIs OaiiecoBa Kiaccu(puKaTopa.

JIuHeiliHbIe KJIaCCU(PUKATOPBI

Mopens MakKaimnoka-ITurrca

O060061ménHas Moienb TuHeitHoro Kiaccudukaropa. Onpeaenenue orcTyna. MUHUMH3AUSA
SMIIUPUYECKOTO PUCKA.

MeTtoa rpaAMeHTHOTO citycKa. BeiOOp BeTMYMHEI mIara.

L2 perynspuszanusi.

Meton croxactuueckoro rpaauenta. Hemocratku merona SG u Kak ¢ HUMU OOpOTHCSI.
Crnoco0HOCTB K 0000111EHUI0

BuyTtpennuii u BHemHui GyHKImoHan kadectsa. Kpocc-panuaanus.

Kpurepnii HepoOTUBOPEYNBOCTH MOJEIIEH.

AHanuTuyeckas olleHKa BepOSITHOCTH nepeolOyuenus. Cxema UCIOIb30BaHUS.
HepasencrBo bepniureiina-Xépauura B IpuMEHEHUH K 3aJjau€ BbIOOpa MOJIETH.
Juxoromuu. @ynkius pocra. Touka pa3pbisa.

OneHka Ha MAKCUMaJIbHOE YUCJIO TUXOTOMUM.

Heiiponnble ceTn

[IpencraBuMocTh GyHKINN B BUIE HEUPOCETH.

MeTtoa oOpaTHOTO pacnpocTpaneHus omuook. OCHOBHBIE HEAOCTATKU M CIIOCOOBI UX
YCTPAHECHHUS.

Br160p HavanbHOTrO NpUOIMKEHUS B TPAAMEHTHBIX METOJaX HACTPONKU HEHPOHHBIX CETEH.
OYHKIIMY aKTUBALIUH.

VY eTpoiicTBO CBEPTOUHON HEUPOCETH.

HeiipoHnHsie ceTu 1Jis 3a1a4u PETPECCUM.

MeTo OIOPHBIX BEKTOPOB

[TocranoBka 3anaun SVM.

Perynsapuzanus B 3anaue SVM.

JIBoticTBeHHas 3aadya SVM.

SAnepnslii anroput™m SVM.

[IpencraBnenue MeTo1a ONOPHBIX BEKTOPOB B BUJI€ HEUPOHHOM CETH.

Meroa SVR n1s 3agaum perpeccum.

JIuneiinas perpeccust

[TocTranoBKa 3a1a4u MHOTOMEPHOM JTMHEWHOU perpeccuu. MarpuydHas 3amnuchk.
Hcnons30BaHNe CHHTYIISIPHOTO Pa3JI0KEHUS I PEIICHMS 3aJa4l HAMMEHBIINX KBaJIpaTOB.
[Tpobnema «MyJIbTUKOJIJIMHEAPHOCTHK B 33JJauaX MHOTOMEPHOI JIMHEHHON perpeccuy.
I'pebneBas perpeccus. Perynapuszanus Jlacco.

Henunelinas perpeccus. Meron Herorona-I'aycca.

3ajada yMEHbIIEHUS Pa3MEPHOCTH. METO/ TJIaBHBIX KOMITOHEHT.

AHaJIu3 cMelleHus U pa3dpoca

[TocraHoBKka 3a1aun aHaIM3a cMelleHus u pa3opoca. KauectBo oOyueHus: B 3aBUCUMOCTH OT
IIPOCTPAHCTBA MOJENIEH.

BuyTtpennuii u BHemHUN QyHKIIMOHAN KauecTBa. CpeHUI METO/I.

Omnpenenenue cMelleHus U pazopoca.

KpuBbie 06yuenus.

AHcamMO0Jn

Omnpeenenne KOMIO3UITUN AITOPUTMOB. THUITBI KOMITO3UIIHA.

B3Bemennoe ronocoBanue. byctunr. Anroputm AdaBoost.
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62. IIpocToe rojocoBaHue. BarruHr 1 METo1 ClTy4aiiHbIX MOMPOCTPAHCTB.
63. Cimyqaiinbiit iec. CTIKHUHT.

[Tpumep nabopaTopHOTo 3a1aHUS:

YyebOuas 3agaua

Heo6xoauMo oprann3zoBaTh MOJATOTOBKY JAHHBIX JISi MOCTPOCHHUS MOJAETH (IOMYCTHM MOJENU
kiaccudukanun). B kauecTBe maHHBIX BhIOpaH HAOOp JaHHBIX 00 npucax dumepa.

JlanHblii HaObOp JaHHBIX MpeJHAa3HAuYeH JUIs MOCTPOEHUs Mojenu kiaccudpukanuu. lannsie o 150
ak3eMInIsipax upuca (puc. 1.1), mo 50 sx3emiusipoB u3 Tpéx BuaoB — Mpuc merunuctoiid (Iris setosa), Mpuc
BupruHckuii (Iris virginica) u Upuc pasnonsernsiii (Iris versicolor). st Ka)moro 3K3eMILIIpa H3MEPSUINCh
YeThIPE XapaKTePUCTUKU (B CAHTUMETPAX):

1) JUTMHA HapY>KHOH JI0JTH OKoyioBeTHUKA (sepal length);

2) IIMpYHA HAPYKHOM oM okononBeTHHKA (sepal width);
3) JUTMHA BHYTPEHHEH 011 oKosonBeTHHKA (petal length);
4) IIMpYHA BHYTPEHHEH 10111 okononBeTHHKA (petal width).

Ha ocHoBanmm »5TOro Habopa JHaHHBIX TpeOYyeTCS IMOCTPOUTH TPABWIO KIACCH(PHUKAIHNH,
OIpeieJIAolIee BU PACTEHHS IO JAHHBIM U3MEpPEHHH. ITO 3a/1a4a MHOTOKJIACCOBOM KJIacCU(pUKALIMH, TaK
KaK UMEeTCsl TPH KJlacca — TpU Buja upuca. [IpoBectn ananmu3 TaHHBIX KJIacCH(UKAIIH MO TpadUIecKOMY
IIPEACTABIICHUIO.

HpHMep HHAUBUAYAJIBHOI'O 3a/JaHU:

1. [TonGepure HaOOp MaHHBIX Ha pecypcee https://www.kaggle.com/ u cornacyiiTe cBoi BEIOOD
¢ npenoaaBaresieM. CTYICHT MOXET IPEJIOKUTh CHHTC3UPOBAHHBIH HA0Op JTaHHBIX.
2. [IpoBenuTe TEepBUYHBIN aHaaW3 AaHHBIX. (Oco00oe BHHMaHHE CIEAYeT YACIHUTH

rpaduyecKoMy MpeACTaBICHUIO paclpeIeIeHU MPU3HAKOB, BU3YalIN3allMH B3aUMOCBSI3€H, TO3BOJISIOIIHNE
CynuTh 0 Habope naHHbIX. [locTpoeHue rpaduKoB KeaaTeIbHO MPOU3BECTH 10 HECKOJIBKUM MPOSKITUSIM.
[Tpu aHanm3e JaHHBIX UCMOJB30BATh KaK MOXKHO Oojiee pa3HOOOpa3HbIe TUIIBI TPadUKOB.
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4. Tlopsinok mpoBeeHNUs U KPUTEPHHU OLleHUBAHHUS NMPOMEKYTOUYHOMH aTTeCTALMH

4.1.11lopsiaok npoBeieHUs: IPOMEKYTOUYHOM aTTecTANMU
[IpomMexyTouHas aTTecTalus pacCUUTaHa Ha OJUH aKaJeMHYECKHU Yyac U MPOBOJUTCS MO OuiieTam,
KOTOpBIE COZIEPKAT JBA TEOPETUUYECKUX KOHTPOJIBHBIX BOIIPOCA U TECTOBBIE 3a/1aHUS.
4.2 Kputepuu olleHUBAHHUS NPOMEKYTOYHOH ATTECTALMM N0 BUIaM OLIEHOYHBIX CPe/ICTB

bannel, mosnydyeHHble 3a OTHENbHBIC 33JlaHUs dK3amMeHa (TECTUPOBAHHUE, TEOPETUUECKHI BOIPOC,
MIPAKTUYECKOE 3aJJaHNE) CYMMHPYIOTCSI.

Bunnl 3agannii bamier
Tect 0-20
TeopeTnyeckuii BOIpoc 0-40
[IpakTryeckoe 3a1anue 0-40
Bcero: 0-100

0-49 6aiI0B — HE 3a4YTEHO;
50-100 6aJu10B - 3a4TEHO.
4.3.Pe3yabTaThl NPOMEKYTOUHOH ATTECTAMU U YPOBHU C(POPMUPOBAHHOCTH KOMIIETEeHIH

HpI/I noABCACHHNHU HTOI'OB HpOMeH(YTOQHOﬁ aTTeCTallul Y4YUTBIBAKOTCA PE3YJIbTAThI TeKanefI
aTrTecTanuu.

Bunrp! 3aganui bamner
JlabopaTopHslii ipakTHKyM (1-18) 0-50
WHnuBuayanbHOE 3a1aHNe 0-50

0-49 GanyoB - HEyIOBIETBOPUTEIBHHO (2);
50-69 6am10B - yAOBICTBOPUTENHHO (3);
70-89 6amnnoB - xopoto (4);

90-100 6ayoB - OTAUYHO (5).

[TonydeHHbIe 3a TEKYILIYIO aTTECTAIMI0 Oaibl MOTYT JUOO MOBBICUTD, JINOO MOHU3UTH OTMETKY 3a
9K3aMeEH 3a CYeT BBIYUCIIECHUS CpelHero Oaia 3a 9K3aMeH M TEKYIIYIO aTTeCTalHIo.

Oco0eHHOCTH TIPOBEACHUM MPOIEAYPHl OIEHUBAHUS PE3yJbTaTOB OOYYCHHUS WHBAIUIOB U JIHI] C
OTpaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbsl 0003HAaUEHBI B paboueil mporpaMmMe AUCHUTIITUHBI (MOIYJIS).

VYpoBHH c(HhOPMUPOBAHHOCTH KOMIIETEHIMH ONpenenseTcs caelyoIuM 00pa3om:

1. IIpoaBuHYTHIM ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUN COOTBETCTBYET OLIEHKE «3aYTEHO»:

OOyuaromuiics BajieeT 3HaHUSIMHU NpeIMETa B TIOJTHOM 00beMe yueOHOM MporpaMMsl, JOCTATOUHO
rIyOOKO OCMBICTMBAeT JUCHUIUIMHY; CaMOCTOSATEIbHO, B JIOTUYECKOW TMOCIEA0BATEIbHOCTH U
HCYEPIBIBAIOIIE OTBEYACT HA BCE BOIPOCHI, MOJYEPKUBAET IIPU 3TOM CaMOE€ CYIIECTBEHHOE, YMEET
aHaJIM3UPOBaTh, CPAaBHUBATH, KJIacCU(UIIMPOBATH, 000011aTh, KOHKPETU3UPOBATh U CUCTEMATHU3UPOBATH
M3Y4YEHHBIN MaTepuall, BBIICIATh B HEM ITIaBHOE: YCTaHABIMUBATH IIPUYMHHO-CIIEACTBEHHBIE CBA3HU; YETKO
(hopMHUpPYET OTBETHI.

2. ba3oBbIif ypOBEHb COOTBETCTBYET OLIEHKE «3aUTEHOY:

OOyuaromuiics BiafieeT 3HAHUSAMH JAUCLUUIUIMHBI TOYTH B MOJIHOM O00bEME MPOrpaMMbl (MMEIOTCS
npo0esbl 3HAHUH TOJBKO B HEKOTOPBIX, OCOOCHHO CIIOKHBIX pa3fieniaX); CaMOCTOATENbHO U OTYACTH MPH
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HABOJSIIMX BOIPOCAaX JaeT TIIOJHOIICHHBIE OTBETHl Ha BOINPOCHI, HE BCErIa BBIIACISACT HambOolee
CYIIECTBEHHOE, HE JIOMMYCKAeT BMECTE C TEM CEPhE3HBIX OMIMOOK B OTBETAX.

3. TloporoBelii ypOBEHb COOTBETCTBYET OIEHKE «3aYTCHO:

OOyuaromuiics BlIaJieeT OCHOBHBIM OOBEMOM 3HAHUU MO TUCIUIUIMHE; MPOSBISET 3aTPYAHCHHS B
CaMOCTOSITEIILHBIX OTBETAX, ONMEPUPYET HETOUYHBIMU (POPMYIMPOBKAMHU; B MPOIECCE OTBETOB JIOMYCKAET
OIIMOKY TIO CYIIECTBY BOIIPOCOB.

4. Hu3kuii ypoBEHb COOTBETCTBYET OIICHKE «HE 3aYTCHOY:

OOyuaronuiicss He 0CBOMII 0053aTEIbHOTO MUHUMYMa 3HAHHUH MpeIMeTa, He CIIOCOOCH OTBETHTh Ha
BOTIPOCHI JJaXKe TIPH JIOTIOJTHUTEIBHBIX HABOSIIUX BOMPOCAX IK3aMEHATOPA.
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02.03.02 dyngameHTaibHast HHPOPMATHKA M MH(POPMALIMOHHBIE TEXHOJIOTUH,
HanpagJsienHocts (npoguin) IIpuknagHoe nporpaMMupoBaHye M CUCTEMbI MCKYCCTBEHHOTO
unremwiekra, ®OC Metoppl MaIMHHOTO 06y4deHus, 2026 r.H., ouHas popma o0yyeHHs.

@oH/I OLIEHOYHBIX CPEACTB TUCHUILIUHBI (MOAYJIs) 0100PEeH U PeKOMEHI0BAH:

ITpopekTop 1o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHBIM COBETOM MaTEeMaTHYECKOTO (PaKyIbTeTa

ITporoxon 3aceqanust Ne 8 ot 19.02.2026

[Ipencenarens YueHoro coBera

MaTeMaTH4eCKoro (akyIbTeTa COITIaCOBaHO A. C. CKopbIHUH
3acenanuem kadeapbl BLIYUCIUTEIHHOH MeXaHUKH U MHPOPMAIMOHHBIX TEXHOJIOTHIi
ITporokon 3aceqanust Ne 7 ot 18.02.2026

3aBenyromui kapenpoi COIIaCOBaHO M.B. Ilnexanosa

ABTOD (COCTaBUTEIIH) A.C. ABwioBu4

CTpykTrypa ¢oHI0B OLIEHOYHBIX CPEICTB COOTBETCTBYET npukasy pekropa ®I'bOY BO «Heal ¥V» ot
27 centadps 2022 Ne573-1



