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1 Heuan, 321241 ¥ IVIAaHUPYEMble pe3yJabTaThl 00yUeHHs 10 JMCHMILINHE

K OCHOBHBIM 1IETISIM OCBOEHUS TUCIMITIMHBI « MeTO1bl MAIIMHHOTO 00YUYEHHS» OTHOCUTCS:
U3y4YEeHHE MAaTEMaTUUECKUX U UHCTPYMEHTAIBHBIX CPEICTB IPUHSTHS PEILICHUHN, MAIIMHHOTO
o0yueHwUsl, a TaKXKe co3[aHus cucteM noaaepxku npuHsatus pemwenuid (CIIIP) u ucronszoBanus
UX B IIPo(hecCUOHAIBHOM 1€ATEIbHOCTH.

K ocHOBHBIM 331a4aM JUCHUIUIMHBI «MeTOo/1bl MAaIIMHHOTO O0YYEHUS» OTHOCSTCSL:

O3HAKOMJICHUEC C OCHOBHBIMU TIIOJIOKCHUAMU TCOPHUU MPHHATHA peHIGHI/Iﬁ n
MAalllMHHOI'O O6yquI/I${;
N3YUCHUC U MPAKTHYCCKOC OCBOCHHUEC COBPCMCHHBIX METOJ0OB IIPHUHATHUA peﬂleHI/Iﬁ n

MAaIlIMHHOTO O0YYEeHHUS;
e TIPUMEHEHHE  CPEACTB

KOMITBIOTEPHOU

TCXHHUKU JJIsA PCIICHUA

HH()OPMAITMOHHOM MOACPKKH M aHAJIM3a MPEeIMETHON 00J1acTH;
e (QopmupoBanue npeacTaBICHUN 0 GopMaNTU3aUK IPOLEAYP NPUHATHS PEIICHUH, a
TaK)Ke yueTe YCIOBUN pUCKa U HEONPEAeIEHHOCTH MIPU MPUHITHH PEILICHUN;
e  O3HAKOMJICHHE C METOJIaMH IKCIIEPTHBIX OLICHOK;
e H3YYEHHE CTPYKTYpPhI, METOJIOB U cpencTB noctpoeHus: CIIIIP;
e (QopmupoBaHUE y CTYICHTOB NPOPECCHOHATBHBIX KOMIETCHIHN B 0OIacTu
COBPEMEHHBIX M MEPCIEKTUBHBIX TEXHOJIOTMH CO3/IaHUsl M BHEIPEHHUS SKCHEPTHBIX

CHUCTECM.

OOyueHne 1O JIUCIUILUIMHE

«MeTtonrnl
dbopMupoBaHUEe y 00yJarOMIUXCS CIEAYIOMNX KOMITETEHIIUH:

MAaIllMHHOI'O O6yLICHI/I$I» HaIlpaBJICHO

3aJga4d

Ha

Ko n HauMeHOBaHHe KOMIIETEHITUMA

NHaukaTopsl 10CTHKEHUST KOMIIETEHIIMHU

YK-1. CnocobGeH ocyIIecTBIsATh TIOUCK,
KPUTHYCCKHI aHATN3 U CHHTE3 WH()OPMAIIHH,
MPUMEHSITh CUCTEMHBIN TTOJIXO TSl PEeLICHUS
MMOCTaBJIECHHBIX 3a1a4

VK-1.1. 3narh:

METOJUKU CUCTEMHOIO ITOAX0aa s
pernieHus npodeccuoHalbHbIX 3a1a4.
VK-1.2. YMmeTh:

aHAJIM3UPOBATh U CUCTEMATU3UPOBAThH
Pa3HOPOIHbBIC JaHHBIC,

o11eHUBaTh 3 (HEKTUBHOCTH MPOLEAYP
aHaJIM3a MPOOJIEM U IPUHSTHS PEIICHUH B
npodeccruoHaNbHOM e TENbHOCTH.
VK-1.3. Bnagets:

METOJaMHU IPHHSITHUS PEIICHUM.

[TK-1. CiocoGeH BEITIOIHATH paOOTHI 11O
co3aaHuio (MoAU(UKAIIN) U
compoBoxacHHI0 MIC, aBTOMaTH3HPYIOIIHX
3aJja4¥l OPraHU3aIMOHHOTO YIIPaBICHUS U
OM3HEC-TTPOIIECCHI

IIK-1.2. YMmeTn:

aHAIM3UPOBATh HAYYHO-TEXHUYECKYIO
JUTEPATYPY, U3BJICKATh U3 HEE CBEACHMUS,
HE0OXOIUMBIE IS PEIIeHHUs] TOCTAaBIEHHON
3aJ1auH.

[TK-2. Cioco6eH oCyIIeCTBISAT YIIPaBICHHE
npoektamu B oosactu U'T Ha ocHOBE
MOJTyYEHHBIX TUTAHOB TIPOEKTOB B YCIOBHSX,
KOT/Ia MPOEKT HE BBIXOMUT 3a MPEIeIbI
YTBEP)KICHHBIX ITAPaAMETPOB

T1K-2.1. 3uars:
BO3MOKHOCTH MH(OPMAITMOHHBIX CUCTEM.

ITK-3. Criocoben pa3pabaTbiBaTh TpeOOBAHMS
Y TIPOEKTUPOBATH IPOrPaMMHOE 0OecTieueHUE

[IK-3.1. 3Hatsb:
MCTOABI U CPCACTBA MTPOCKTUPOBAHUA
MIPOTPAMMHOTO 00€CTICUCHHSI.




2 MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM IPOrpaMMbl

JlMcUuIUIMHA OTHOCUTCS K YMCITY YYEOHBIX TUCLMITINH (POPMUpPYEMbIE y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH YacTi b2 0CHOBHOI podeccHOHaIbHON 00pa3oBaTeIbHON
IIPOrPaMMBI.

JlucumniauHa B3auMOCBSI3aHa JIOTHUECKU U COJIEP’KaTENbHO-METOANUECKH CO CIAEAYIOIUMU
aucuunauHaMu u npaktukamu OITOIT:

o IlpoexTupoBaHue NOIb30BATENLCKUX UHTEP(DENCOB B BEOD;

o [IpoexTupoBaHue OU3HEC-NPOLIECCOB U CTPYKTYP B B€O UHAYCTPUH;

e IlpoexTupoBaHue BeO-CEPBUCOB;

e MeTtoap! ynpaBiaeHHs BeO-IPOEKTaMH;

o IIpoekTHas IesITENBHOCTD;

e  DKCHEPTHBIE CUCTEMBI.

3 CrTpykrypa u coaepkaHue IUCHUNINHBI

OO0mass TPyIOEMKOCTh JUCIHHUIUIMHBI COCTaBisieT 4 3a4eTHBIX €IWHUIBL, T.e. 144
aKaJIeMHYeCKUX 4Yaca (M3 HUX 72 4YacoB — CaMOCTOsITEIbHAsh pabdoTa CTYIEHTOB W 72 4Yaca —
ayJIUTOPHBIC 3aHSITUSA).

Paznenbl qUCHMIUIMHBI W3Y4YalOTCS Ha YETBEPTOM Kypce B IISITOM ceMecTpe, (opma
IIPOMEKYTOUHOM aTTECTALUU - DK3aMEH.

3.1 Buabl yueOHOM padoThl M TPYAOEMKOCTH
(mo ¢popmam o0ydeHus)

3.1.1 Ounas hopma obyueHus

Ne . KoaunyecTBoO CemecTpbl
Buj yue6Hoii padoThl
n/n 4acoB 5
1 | AyauTropHble 3aHATHS 72 72

B ToMm uncrne:
1.1 | Jlekuum 36 36
1.2 | CemuHapckue/pakTHUECKUE 3aHATUS

1.3 | JJabopaTopHble 3aHATHUS 36 36
2 | CamocTosiTeqbHaAs1 padoTa 72 72
3 | IlpoMe:kyTOUHasi aTTeCTALUs
OK3amMeH 9K3aMEH
Uroro: 144 144
3.1.2 3aounas ¢popma oOyueHus
Ne . KoimuecTBo CemecTtpsl
Buj yue6Hoii padoThI
n/n 4acoB 7
1 | AyautopHble 3aHATHSA 12 12

B Tom uncne:
1.1 | Jlexknuu 8 8
1.2 | CeMuHapckue/nmpakTHYeCKUEe 3aHATHS

1.3 | JIaGopaTopHbI€ 3aHATHS 4 4
2 | CamocTosiTesibHAsA padoTa 132 132
3 | IlpomexyTouHasi aTTeCTANUSA
DKk3amMeH 9K3aMeH
Hroro: 144 144




3.2 TemaTnueckuii NJIaH U3y4YeHUS TUCHUNINHBI
(mo popmam 00yueHus)

3.2.1 Ounas popma 0OyueHus

TpynoeMKoOCTh, 4ac
AynuTopHas paoTa ;E
cg |2 | 8¢ 3
Ne Pasnennl/Tembl o - % 2w | Z = § 2| 8 g
n/n JTACHMUILIMHBI S § ST = SE|l z 2] 8
2 | | EEz i3 cg %
= SE 3| & 28 8
=3 98 Y 89 =
0 Q < = = =
o = = &)
1 BBenenue 20 5 5 10
2 Pemenue nmpobiem 20 5 5 10
3 3HaHUS U PACCYKIACHUS 20 5 5 10
4 [IpencraBienue 3HaHUI 20 5 5 10
5 Heonpenenennpie 3HaHUS 20 5 5 10
6 OO0y4eHne ¥ HaKOIUICHUE 3HAHUI 20 5 5 10
7 WHTEIeKTyaJIbHBIE CUCTEMBI 24 6 6 12
Htoro 144 36 36 72
3.2.2 3aounas popma oOydeHHs
TpyroeMkocTh, 4ac
AyauTopHasi paéoTa 3
THEREEE
Ne Pa3nennl/TeMbl o - % % . ag é 29 g
n/n JAMCHHUTLTHHBI 3 = e 2 =18 Elz gl 8¢
= | 2535 25| E2| 5&
= SEE RS o g é | &
= s 90 QO 8 el =
O O < = =
O B = = S
1 Beenenue 20 1 1 18
2 Pemenue npobiaem 20 1 1 18
3 3HaHUs U PacCyKJIEHUs 20 1 1 18
4 [IpencraBiaeHue 3HaHUI 20 1 1 18
5 Heonpenenennbie 3HaHUS 19 1 18
6 OOyueHue ¥ HaKOIUICHUE 3HAHUN 19 1 18
7 HHTEIeKTyaabHbIE CUCTEMBI 26 2 24
Hroro 144 8 4 132

3.3 Conepxanue U CHUANINHBI

1. Begenue
o Hekoropsle nctopuueckre CBEACHUS O 3apOKICHUU U PA3BUTUH JUCLHUTIIINHBI
«CurcTeMbl UICKYCCTBEHHOT'O UHTEIUICKTaY;
o IIpumeps npunoxennit M. [Ipeamer nccnenoBanus KCKYCCTBEHHOTO HMHTEIICKTA;
e Tpynuo popmanuzyemMble 3a1a4u MPOCKTUPOBAHUS;
o Kuaccudukanus moaeneit npencraBieHus 3HAHAN.
2. Pemenue npobaem
o  DopMaJbHBIE CUCTEMBI;
e ['padoBsie u runeprpadoBbie MOAEIH;
o U-NJIA nepeBbs;
e MeToabl NOKWCKA B MPOCTPAHCTBAX COCTOSIHUIA;
e VHpOPMUPOBAHHBII MTOUCK U HCCIIEAOBAHNE TIPOCTPAHCTBA COCTOSTHHIA,



e 3a/iauu y/OBIETBOPEHUS OTpaHUUYCHUII;
e [Ilouck B ycnoBUsIX MPOTHUBOICHCTBHUS.
3. 3HaHUA U pacCyKIECHUA
e ApxuTekTypa cucteM, oCHOBaHHBIX Ha 3HaHMsIX (CO3);
e UuTepeiicsl 3KcIepTOB M KOHEUHBIX mosb3oBateneit CO3;
e Tumnsl MozENEl, UCTIOJIB3YEMBIX I MpeacTaBieHus 3Hanuii B CO3;
e SI3bIKM IpeACTaBIICHUS 3HAHU;
e Jlornueckue AII3, npogykunonnsie AI13, konnentyansubie A113;
e Mogenu paccyxaenuit B CO3. Tumbl 3Tux Mojened (Jlormueckas IAeAyKIIHS,
WHAYKIMS, a0AyKLIKs, BEIBOJI, OCHOBAaHHBI Ha HEUETKOI JIOTUKE);
e DOBpHUCTHYECKHH IIOMCK B IPOCTPAHCTBE COCTOSHUN. TaKTHKU 3BPUCTUYECKOTO
roucka. OLIEHKHU CIOXKHOCTH 3BPUCTHYECKOrO MOUCKA.
4. IlpencrapneHnue 3HaAHUI
o Jloruka npeaukaTtoB Kak METas3bIK;
e Hcuucnenue npeaukaToB MEPBOro MOPSIKA;
o [locTpoeHune cucTteMbl 3HaHUN € UCIIOIB30BAHUEM CEMAHTUUECKUX CETEH;
e ABTOMAaTHYECKOE JOKA3aTEIbCTBO TEOPEM;
e Metona pe3osonuu;
e Jlornueckoe cneactBue. [IpobieMbl 001IE3HAYUMOCTH U BBITIOJTHUMOCTH;
e Meroa aHaTUTUYECKUX TAOJHII,
e AOayKiys B MpONO3UIMOHATILHOM Joruke. [Ipumeps 3agau MU, Tpedyrommx
MPUMEHEHUS a0AyKIIHH.
5. Heonpenenennsie 3HaHUSA
o BeposTHOCTHBIE paccyXIeHHUS;
o Heuerkne MHOXECTBA.
6. O0y4eHHe ¥ HAKOTUICHHE 3HAHUHT
e [TloacucTeMbl HAKOIUICHUS 3HAHUM, OOIICHUS, OOBSICHEHUS;
e OOyueHue Ha OCHOBE HAOJIIOICHHI;
o [Ipumenenue 3HaHuil B 00yueHNH;
e Bp16op oOyuaromero MHOXECTBA;
e CrarucTUyeckue METOIbl 00YICHHUS;
e OOyueHHe ¢ MOAKPEIUICHHEM.
7. IHTENEeKTyaIbHbIE CUCTEMBI
e  DKCHEPTHBIE CUCTEMBI;
e Pa3HOBMAHOCTU 3KCHEPTHBIX CUCTEM M METO/IbI IOCTPOCHMS;
e Ilpumepsl UHTENIEKTYaNbHBIX cucTeM. CrIocOOBI peain3aluy.

4 YuyeOHO-MeTOAMYECKOE M HH(pOPMaAIUOHHOE 00eceueHne

4.1 OcHoBHas JUTEpPaTypa

1. IInatonoB, A. B. Mammnnoe obydeHue : yueoHOe mocooue st By30B / A. B. [TnmaTtoHoB.
— Mockaa : U3natenbctBo FOpaiit, 2023. — 85 ¢. — (Bsicmiee o6pa3oBanue). — ISBN 978-5-
534-15561-7. — Tekcr : anextponHHsIid // OOpa3zoBarenbHas miatdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/520544

2. Boponos, M. B. CucreMbl HCKyCCTBEHHOT'O UHTEJUICKTA : YU€OHUK M MPAKTHKYM IS
By30B / M. B. Boponos, B. U. ITumenos, U. A. He6aeB. — Mocksa : U3natensctBo FOpaiit, 2023.
— 256 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-14916-6. — TekcT : 371eKTpOHHBIH //
Oo6pazoBarenpHas matdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/519916

3. UBanoB, B. M. HMHTennekTyanpHbIe CUCTEMBI : yaeOHOE TTocoOue aJis By30B / B. M.
WBanoB ; nox HayuHoi penakuuei A. H. Cecekuna. — Mocksa : M3garensctBo FOpaiit, 2022. —
91 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-00551-6. — TekcT : 31eKTpOHHBIH //
ObpazoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/492094



4. 3aropynbko, FO. A. VckyccTBeHHBIH HHTEIUIEKT. IHKeHepus 3HaHuH : yueOHOoe mocodue
11 By30B / FO. A. 3aropyneko, I'. b. 3aropymnbsko. — MockBa : U3mparensctBo FOpaiit, 2022. — 93
c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-07198-6. — TekcT : dJIeKTpOHHBIH //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/494205

4.2 Jlono/THUTEJIbHAA JIUTEPaTypa

1. beccmeptasiii, . A. CucTeMbl HCKYCCTBEHHOTO HHTEIUICKTA : yudeOHOE mocooue s
By30B / . A. BeccMepTHbIif. — 2-€ u3f., ucnp. u gon. — Mocksa : M3narensctBo KOpaiir, 2023.
— 157 ¢. — (Bsicmiee o6pazoBanue). — ISBN 978-5-534-07467-3. — TekcT : 31€KTPOHHBIN //
ObpazoBarenbHas wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512657

2. AHanu3 TaHHBIX : yaeOHUK s By30B / B. C. MxutapsH [u np.] ; moxn penaknueii B. C.
MxwuTtapsiHa. — Mocksa : U3narensctBo FOpaiit, 2023. — 490 ¢. — (Briciee oOpa3zoBanue). —
ISBN 978-5-534-00616-2. — TekcT : anekTpoHHbIH / O6pazoBarenbHas miargopma FOpaiit
[catiT]. — URL: https://urait.ru/bcode/511020

4.3 J1eKTpOHHbIe 00pa3oBaTe/bHbIC PeCypPChl

1. 90P Kypc MamrHHoe 00y4eHre 1 HEMpOHHBIE CETU
https://online.mospolytech.ru/course/view.php?1d=12480

2.
4.4 JIuneH3M0OHHOE U CBOOOHO PacnpocTpaHsieMoe NPOrpaMMHoOe
ob0ecrieuenune
1. Microsoft Windows.

2. Be6-6paysep, Chrome.
3. Microsoft Office 365

4.5 CoBpeMeHHBbIe NPO(ecCHOHATbHBIE 0a3bl JaHHBIX U MH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI

1. ®enepanpHas rocynapcTBeHHast HH(GOpMAIMOHHAsA cucTeMa - HaronansHas
anektporHas ounbnuorexa (HOB) https://H36.pd
2.

5 MaTepHaJ’IbHO-TeXHI/I‘IeCKOC obecrneyeHue

JIaGopaTopHbie pabOThI U CAMOCTOSITENIbHAs paboTa CTYJCHTOB JTOJKHBI TPOBOIUTHCS B
CIIeIMATU3UPOBAHHON ayAUTOPHUH, OCHAILICHHON COBPEMEHHOM OPIrTEXHUKON M IEPCOHATBHBIMU
KOMITBIOTEPAMH C IIPOTrPaMMHBIM 00€CIIEYEHUEM B COOTBETCTBUU C TEMATUKON M3y4aeMOro
MmaTepuaia. Yuciao pabounx MeCT B ayAUTOPUHU JOHKHO OBITh IOCTATOUHBIM /171l O0eCTieUeHus
UHIMBUAYAIbHOUM paboThl cTyeHTOB. Pabouee MecTo nmpenoaBaress JOHKHO ObITh OCHAIEHBI
COBPEMEHHBIM KOMITBIOTEPOM C MOJIKJIIOYEHHBIM K HEMY IMPOEKTOPOM Ha HACTEHHBII 3KpaH, WIN
MHBIM aHAJOTMYHBIM 110 (YHKLIMOHATIBHOMY Ha3HAuUCHHUIO 000PYI0BaHHEM.

6 MerToanueckue peKOMeHAAUN

6.1 MeTonnueckue peKOMeHIAIUM IS NIPenoAaBaTeis 0 OpPraHu3anuu
00y4eHus

1. [Ipy mOATrOTOBKE K 3aHATHUAM CIIEyET IPEIBAPUTEIBLHO MPOopadoTaTh MaTepual 3aHATHS,
IIPEyCMOTPEB €ro N0Aavy TOYHO B OTBEJEHHOE I 9TOro BpeMs 3aHATusA. CiaenyeT NoAroTOBUTh


https://online.mospolytech.ru/course/view.php?id=12480
https://%D0%BD%D1%8D%D0%B1.%D1%80%D1%84/

HE00XO0IUMbIC MaTEpHaJIbl — TEOPETUIECKUE CBEICHUS, 3a1auu U ap. [Ipu npoBeseHUN 3aHATUS
ClIelyeT KOHTPOJIMPOBATh MoAauy MaTepralla U petieHre 3alaHui ¢ y4eToM Y4eOHOrO BpeMEHH,
OTBEACHHOTO JIJIsl 3aHSTHS.

2. [Ipu npoBepke pabOT ¥ OTUETOB CJIETYET YUUTHIBATH HE TOJIBKO MPABUILHOCTh
BBITIOJTHEHHMS 33/IaHUN, HO ¥ ONITUMATIBHOCTh BRIOPAHHBIX METOJIOB PEUICHHUS, IPAaBUIBHOCTh
BBITMIOJTHEHMSI BCEX €T I11aroB.

6.2 Metoanueckue yKazaHus JJs1 00y4alomuxcsl M0 OCBOEHHIO M CUNIITHHBI

N3y4eHne TUCIUIUINHBI OCYIIECTBIISIETCA B CTPOIOM COOTBETCTBUU C LIEJIEBOM YCTAaHOBKOM B
TECHOM B3aMMOCBSI3U C Y4eOHBIM MmIaHoM. OCHOBOW TEOPETHUYECKOM MOATOTOBKH CTYACHTOB
ABIIAIOTCS ayAUTOPHBIE 3aHATHSL, Ta0OpPaTOPHbBIE paOOTHI.

B npouecce camocTosTenbHOM pabOThI CTYIEHTHI 3aKPETISIOT U YIUIyOJIsI0T 3HAHUS,
MOJTyYEHHBIC BO BPEMsI Ay AUTOPHBIX 3aHITHIA, JOPa0aTHIBAIOT KOHCIIEKTHI M 3aITHCH, TOTOBSITCS K
MIPOBEICHUIO U 00pabaThIBAIOT PE3YJIBTATHI JJAOOPATOPHBIX PAOOT, TOTOBATCS K MPOMEKYTOUHOM
aTTECTAllUH, a TAK)KE CAMOCTOATENIBHO U3Y4alOT OTACIbHBIC TEMbI yUeOHOM MPOrpamMMmBl.

Ha 3aHATHSAX CTyI€HTOB, B TOM YHCJIE MPEANOIaraloluX MPakTHYeCKyI0 e TeIbHOCTD,
OCYILIECTBIISICTCS 3aKPEIUICHUE TTOTyYE€HHBIX, B TOM YHCJIE U B IIPOLIECCE CAMOCTOATEIBHOM PadOTHI,
3HaHui. Ocoboe BHUMaHue o0pallaeTcsl Ha pa3BUTHE YMEHUN U HABBIKOB YCTAHOBJICHUS CBSI3U
MOJIOKEHUN TEOPUH C MPOPECCHOHATBHON IEATEIbHOCTHIO OYAYIIEro CIeHUAINCTA.

CamocrosiTenbHas padoTa OCYIIECTBISACTCS HHIUBUAYyaIbHO. KOHTpOIh caMoCTOATEeTIbHOM
paboThI opranusyercs B IBYX Gopmax:

e CAMOKOHTPOJIb U CAMOOLIEHKA CTYJICHTA;

e KOHTPOJIb CO CTOPOHBI IPENoAaBaTeneii (TEKyIUi U TPOMEKYTOUHBIH).

Kputepusmu orieHKH pe3yabTaTOB CaMOCTOSITEILHOM pabOThl CTyAI€HTA SIBISIOTCS:

e YpOBEHb OCBOEHHS CTYJICHTOM y4eOHOTr0 MaTepHaa;

e YMEHHS CTYJEHTa UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS PU BBIOJIHEHUN

MPAKTUYECKUX 3a]1aY;
e cpOpMUPOBAHHOCTH KOMIIETEHIIHII;
e o(dopmiieHHEe MaTepuaia B COOTBETCTBUU C TPEOOBAHUSMHU.

7 ®OoHJ OLEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3yJbTATOB 00y4eHus!

B mpormecce 00ydeHHsT HCTIONB3YIOTCS CIEIYIONIUE OIEHOUYHBIE (POPMBI CAMOCTOSTEIHHON
pabOTHI CTY/IEHTOB, OIICHOYHBIE CPEJCTBA TEKYIIEro KOHTPOJS YCIEBAEMOCTH U MPOMEXKYTOUHBIX
aTTeCTalUN:

e nabopaTopHbIe pabOThI, SK3aMEH.

7.2 llIkaJjia ¥ KPUTEPUHU OLICHUBAHUSA Pe3yJIbTATOB 00y4eHH S

[Tokazaresnem olleHUBaHUs KOMIIETEHIMI HA pa3IMYHbBIX ATamax UX GOPMUPOBAHUS SIBISIETCS
JOCTHKEHHE 00y4YalOUIMMHUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00YUYSHHS [0 JUCLHUILIMHE.

Kpurepun onenuBanus

IToka3aTean
2 3 4 5

VYK-1. CiocobeH ocymecTBISITh MOUCK, KpUTHISCKUN aHATIN3 U CHHTE3 MHPOPMAIIHH,
INPUMCHATDb CUCTEMHBIN IoAXod 4JId PCHICHHA IIOCTAaBJICHHBIX 3a1a4

VYK-1.1. 3HaTs: OOyuatommmiic | OOyuwatommiics | OOyuwarommuiics | OOyuarommiics
METOTUKH s JIEMOHCTPUPYET | NEMOHCTPUPYET | JEeMOHCTPUPYET
CHUCTEMHOTO JIEMOHCTPHUPYE | HETIOJIIHOE YaCTUYHOE MIOJTHOE
noaxoa st T TTOJTHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE




pemicHud

po(heCcCHOHAITBHBI

X 3a/1ay.
VK-1.2. YMmeTh:
aHAJIM3UPOBATh U

CUCTEMATU3UPOBAT

b Pa3HOPOJIHBIC
JTAHHBIC,
OLICHUBATh

3¢ heKTHBHOCTH

IpoLelyp aHalIu3a

npo0eM u
NPUHATUS
pelLICHUH B

npogeccroHaIbHO

U nesITeIbHOCTH.
VK-1.3. Baagers:
METOAaMU
NPUHATUS
peLeHu.

OTCYTCTBHE
1403071
HEJ0CTAaTOYHO
e
COOTBETCTBHE
MaTtepuany
JUCITUTUIMHBI
3HAHHH,
yYKa3aHHBIX B
WHIHKATOpax
KOMIIETEHIINI
TV CITATIIINHEI.

CJEAYIOIINX
3HAHHMH,
yYKa3aHHBIX B
WHIHKATOpax
KOMIIETEHIINI
JIUCITUTLIINHEL.
Jonyckatores
3HAYUTCILHBIC
OIIINOKH,
MPOSIBIISIETCS
HEJI0CTATOYHOCT
b 3HAHWH, IO
pany
moKasaTeliei,
oOyJaromuics
HCIBITEIBACT
3HAYUTEILHBIC
3aTpyIHEHUS
npu
ONEPUPOBAHUU
3HaHUSAMU IIPU
HX MIEPEHOCE HA
HOBBIE
CUTYyallHH.

CJEAYIOIINX
3HAHHMH,
yKa3aHHBIX B
WHIUKATOpax
KOMIIETEHIINI
JIUCITUTLIINHEL.
Ho
JIOITyCKAIOTCSI
HE3HAYUTEIIbHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyIHEHUS
npu
aHAJTUTHICCKUX
onepanusx.

CIEAYIOIIMNX
3HAHHUIA,
YKa3aHHBIX B
WHIUKaTOpax
KOMIIETEHIIU U
JUCITATIINHEI.
Csoboguo
Oonepupyer
pUOOpPETEHHBIM
¥ 3HAHWUSIMH.

ITK-3. Cnocob6eH pa3pabaTeiBaTh TPEOOBAHUS U MPOCKTUPOBATEH IPOTPAMMHOE 00ECIICUCHHE

IIK-3.1. 3uaTh:
METOAbI
CpencTBa
POCKTHUPOBAHUS
IPOrPaMMHOTO
obecreyeHus..

OO6yuarommiic
P
JIEMOHCTpUpYE
T TIOJIHOE
OTCYTCTBHUE
HIIH
HEJ0CTATOYHO
e
COOTBETCTBHEC
Marepuany
JHCIATLINHEL
3HAHUH,
YKa3aHHBIX B
WHJUKaTOpax
KOMIICTEHITHI
JMCITUTUIMHEL.

OO6yuarommiicst
JEMOHCTPHUPYET
HETIOJTHOE
COOTBETCTBHE

[ (14% 01117 0.4
3HAHUMH,
YKa3aHHBIX B
WHJUKaTOpax
KOMIICTCHITHM
JUCIUTLINHEL.
Honyckatorcst
3HAYNTCIbHBIC
OIIOKHU,
MIPOSIBISIETCS
HEJIOCTATOYHOCT
b 3HAHMH, IO
pany
nokas3arTeleH,
oOyyaromuics
HUCIBITHIBACT
3HAYUTCILHBIC
3aTpyAHEHUS
npu
ONEepUPOBAHUU
3HAHUSMU TIPU
UX TIEpEeHOCce Ha

OO6yuarommiicst
JEMOHCTPHUPYET
JaCTHIHOE
COOTBETCTBHE

[ (14% 01117 0.4
3HAHUMH,
YKa3aHHBIX B
WHJUKaTOpax
KOMIICTEHITHI
JMCITUTUIMHEL.
Ho

JIOIY CKaI0TCSA
HE3HAYUTEIIHHEI
€ OIINOKH,
HETOYHOCTH,
3aTpyAHEHUS
npu
aHAJIMTUYECKUX
oTepaImsiX.

OOyuarommiics
JIEMOHCTPUPYET
MTOJTHOC
COOTBETCTBHUE
CIICAYIOIIHNX
3HaHUIA,
YKa3aHHBIX B
WHJUKAaTOpax
KOMIICTCHITUM
JACIUILINHEIL.
CB00O0IHO
omepupyer
PUOOPETEHHBIM
Y 3HAHUSMU.

10




HOBBIC
CUTyaluu.

[TK-2. CriocobeH ocymecTBISITh yIpaBiieHne mpoektamu B oosactu U'T Ha 0CHOBE MOTy4YeHHBIX
IJIAaHOB MMPOCKTOB B YCJIIOBUAX, KOT'JIa MPOCKT HC BBIXOAUT 3a MPCACIIbI YTBCPIKICHHBIX

napameTpoB
[1K-2.1. 3HaTs: O6yuarommiic | OOywaromuics O6yuarommiicst | OOyvaronuiics
BO3MOXKHOCTH ' JEMOHCTPUPYET | JEMOHCTPHUPYET | JAEMOHCTPUPYET
HH()OPMAIIMOHHBIX | JEMOHCTPUPYE | HEIMOIHOE YacTHYHOE MOJTHOE
CHCTEM. T MOJIHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBUC
OTCYTCTBHE CIICTYIOIINX CIICTYIOIINX CIICAYIOIINX
503051 3HAHUMH, 3HAHUMH, 3HaHUIA,
HEJIOCTAaTOYHO | YKa3aHHBIX B yKa3aHHBIX B YKa3aHHBIX B
e WHJUKaTOpax WHJUKATOpax WHANKATOpaX
COOTBETCTBHUE KOMIIETEHITNH KOMIIETEHITNH KOMIETEHINH
MaTepuany JUCIUATLINHEL. JUCIUATLINHEL. JMCIHATIINHEL
UCIUTIIINHEI Honyckatorcs Ho CBo0Oo1HO
3HAHUH, 3HAYNTCIILHBIC JIOTTY CKaI0TCS onepupyer
yKa3aHHBIX B OIINOKHU, HE3HAYMTEIbHBI | TPUOOPETCHHBIM
WHJUKaTOpax MIPOSIBISIETCS € OIIMOKH, Y 3HAHUSMHU.
KOMIIETEHIUH HEOOCTATOYHOCT | HETOYHOCTH,
JUCIUATLINHEL b 3HAHUH, 110 3aTpyAHEHUS
pany pu
IOKa3aTelici, AHATUTUYCCKHX
oOyyJaromuics oTiepaImsX.
HCIBITLIBAET
3HAYHUTEILHBIE
3aTpyAHEHUS
npu
OTepUPOBAHUU

3HAHUSIMU TIPU
HX MIEPEHOCE HA
HOBBIE
CUTYalIIUH.

[TK-1. Cnoco6eH BRIMOMHSATE pabOTHI 1O co3anuto (Moaudukanum) u conpoBoxaeruto UC,
ABTOMATH3UPYIOIINX 33]]a9l OPTaHU3AIMOHHOTO YIIPABICHHS U OU3HEC-TIPOLIECCHI

IIK-1.2. YMeTsh:
aHaJIM3UPOBATH
HAy4HO-
TEXHUYECKYIO
JTUTEPATYPY,
M3BJICKATH U3 HEe
CBEJICHU,

HEOOXOAUMBIE IS

pelieHus
IOCTaBJIEHHOU
3a7Ja4u.

OO6yuarommiic
i
JTEMOHCTPHPYE
T ITOJIHOE
OTCYTCTBHE
WA
HEIOCTATOYHO
e
COOTBETCTBHE
MaTepuany
JHCIUATUTHHEI
3HAHUMH,
yKa3aHHBIX B
HWHJIUKATOpax

OO6yuarommiicst
JEMOHCTPHUPYET
HETIOIHOE
COOTBETCTBHE
CIICTYIOIINX
3HAHUMH,
yKa3aHHBIX B
WHJUKaTOpax
KOMIIETEHITNH
JUCIIUILINHEI.
Honyckatorcs
3HAYUTEIbHEIC
OIITOKHU,
MIPOSIBIISACTCS

OO6yuarommiicst
JEMOHCTPHUPYET
YacTHYHOE
COOTBETCTBUE
CIICTYIOIINX
3HAHUMH,
yKa3aHHBIX B
WHINKATOpaXxX
KOMITIETEHITNH
IHACIIATUINHEL.
Ho
JIOITYCKAIOTCS
HE3HAYUTENIbHEI
¢ OIIMOKH,

OOyuarommiics
JEMOHCTPUPYET
MOJIHOE
COOTBETCTBUE
CJIe Iy IOIINX
3HaHUIA,
YKa3aHHBIX B
HHIAUKATOpax
KOMIETEHINH
JUCHUITIIIUHBI.
CBo0OomHO
orepupyer
MPUOOPETEHHBIM
1 3HAHUSAMU.
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KOMIIETEHIINI
NUCHUILINHEI.

HEJI0CTATOYHOCT
b 3HAHWH, IO
pany
MmoKasaTeliei,
oOyJaromuics

HETOYHOCTH,
3aTpyAHEHUS
npu
AHAJIUTUYECKUX
onepanusx.

HCIIBITBIBAECT
3HAYUTEJIbHBIE
3aTpyAHEHUS
pu
ONEPUPOBAHUH
3HAHUSAMM IIPU
HX IIEPEHOCE Ha
HOBBIE
CUTyaluu.

[IIxana oneHNBaHUs PE3yJIbTATOB IPOMEKYTOYHON aTTECTALUN U €€ ONMCAHUE:

®opmMa NpOMeKYTOYHOM aTTeCTALMHU: IK3aMEH.

[IpomesxyTouHas arTecTays o0yyaromuxcs B hopMe sK3aMeHa IPOBOJUTCSA 110 pe3yIbTaTaM
BBINOJIHEHHSI BCEX BUIOB y4e€OHOM pPabOThI, MPETyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JUCLUIIINHE, IIPU 3TOM YYUTBIBAIOTCSA PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TCUCHHUE
cemectpa. OLlEHKa CTENEHU TOCTUKEHNS 00yUYarOIUMUCS MIJIAHUPYEMBIX pe3yJbTaTOB 00yUEeHHUs 1O

JAUCHUIITIMHE TMPOBOJAUTCA MPCHIOAABATCIICM,

BCAYIIUM 3aHATHA IO AUCHUIUIMHE MCTOAOM

SKCTEPTHOM oOlleHKH. [0 UToraM mMpOMEXYTOYHOW aTTeCTAIlMH IO IUCHIUILIMHE BBICTABIISICTCS
OIICHKA «OTIUYHOY, «XOPOLIOY, «YJOBICTBOPUTEIBLHO» WU «HEYIOBICTBOPUTEIHLHOY.

IIIxana oneHnBaHuA

Onucanue

OTJIIMYHO

BrinonHens! Bce 00513aTe/IbHbIE YCJI0BUS MOATOTOBKHU CTYI€HTA K
NMPOMEKYTOYHOM aTTeCTAIMU, IPETyCMOTPEHHbBIE TPOTPAMMOMN
JuciuIuinHel. CTyA€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHU,
YMEHHI, HaBBIKOB TMOKa3aTeNsIM, IPUBEICHHBIM B Ta0JIHIIaX,
orepHupyeT NpUOOPETEHHBIMH 3HAHUSAMU, YMEHUSMHU, HAaBBIKAMH,
MPUMEHSIET UX B CUTyalUsIX OBBIIIEHHOHN ClIOKHOCTH. [IpHu 3TOM
MOTYT GBITB A0MMYHUICHBI HC3HAYUTCIIbHBIC OH_II/I6KI/I, HETOYHOCTH,
3aTPYIHEHUS TIPU MIEPEHOCE 3HAHWI M YMEHUI HAa HOBBIE,
HCCTaHOAPTHLIC 3aJJa4un.

Xopomo

BrinonHens! Bce 00513aTe/IbHbIE YCJI0BUS MOATOTOBKHU CTYI€HTA K
NMPOMEKYTOYHOM aTTeCTAIMU, IPETyCMOTPEHHbBIE TPOTPAMMOMN
quctuIuinHel. CTyI€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHHI, HaBBIKOB MOKa3aTeNsIM, IPUBEICHHBIM B Ta0JIHIIaX,
oIepHpyeT NPUOOPETCHHBIMH 3HAHUSIMH, YMEHUSIMH, HaBbIKaMU. B 1o
e BpeMs [P OTBETE JIOMYCKAET HECYIECTBEHHbIE OTPEIIHOCTH,
3aa4yu pCeliacT ¢ HEAOUCTAaMU, HC BIIMAIOIIUMUA HA 06H_[I/II\/JI X0q
pelIeHuSs.

Y 10BIETBOPUTEIILHO

BeinonHeHs! Bce 00s13aTe/IbHbIE YCI0BHS MOATOTOBKH CTYI€HTA K
NMPOMEKYTOYHOM aTTECTALUM, IIPEyCMOTPEHHBIE IIPOrPaAMMON
qucuuiuinHel. CTyI€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHHUH, HaBBIKOB MTOKA3aTeNsIM, IPUBEICHHBIM B TaOJIHUIIAX,
onepupyeT NpUOOPETEHHBIMY 3HaHUSIMH, YMEHUSAMH, HaBbIkaMu. Ho
MOKa3bIBAaET HErNTyOOKHe 3HAHUS, IIPH OTBETE HE JOMYCKAET IPyOBIX
OLIMOOK WJIM IPOTUBOPEYUH, OHAKO B (DOPMYJIMPOBAHUH OTBETA
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OTCYTCTBYET JOJKHAS CBS3b MEXIY aHAJIU30M, ApTyMEHTALUEN U
BBIBOJIaMU, B PEIICHUH 331a4 MOTYT COJICPKATHCA IPyObIe OITHOKH.
Jl1st mony4eHus MpaBHUIIBHOTO OTBETA TPEOYIOTCS YTOUHSIOITNE
BOITPOCBL.

HeynosneTBoputenbHO

He BbInoHEHBI 0053aTeNbHbIE YCJA0BUS MOATOTOBKH CTY/ICHTA K
NMPOMEKYTOYHOM aTTeCTALUM, [IPEyCMOTPEHHBIE IIPOIPAMMOU
nuctuiinabl, UJIW cTyaeHT JEMOHCTPUPYET HEMOTHOE
COOTBETCTBUE 3HAHUH, YMEHHI, HABBIKOB ITPUBEJICHHBIM B TaOIUIIAX,
JIOITyCKAIOTCS 3HAYUTENIbHbIE OIIUOKH, IPOSIBIIAETCS OTCYTCTBHE
3HAHUM, YMEHUN, HaBBIKOB I10 Py [IOKA3aTeNeH, CTyACHT
VCIIBITBIBACT 3HAYNUTENBbHbIE 3aTPYAHCHHS [IPU ONIEPUPOBAHUH
3HAaHUSMHU U YMEHUSIMHU.

7.3 OueHoYHbIE CpeacTBA

7.3.1 Bonipocsl /141 3K3aMeHa

SE0XNN R WD —

18

29.
30.

O0630p 3a1a4, pelraeMplx aropuTMaMHu MaIIMHHOTO O0YUYEHHUS.
Knaccudukanus anropuTMOB MallInHHOTO O0YYECHHUS.
JIuHeiiHbIe MO/IENIH PETPECCUH.

basucHeie pyHKINN.

Perynsipuzanus.

LeneBast GyHKIMSA JTOTUCTHUECKOM perpeccu.

Perynspuzanus JTOruCTUYECKON perpeccum.

CrpykTrypa HelipoHa.

CtpyKTypa HEHPOHHOU CETH.

. [lepuenTpoH.
. OOy4eHns HEHPOHHOW CETH C TIOMOIIBIO AIropuTMa OOpPATHOTO pPacCHpPOCTpPaHEHUS

OLIMOKH.

. CTpyKTypa AepeBbEB PEIICHUH.
13.
14.
15.
16.
17.

Buner pazaensiromux QyHKITHA.
OOyueHus nepeBa PeIICHHH.
Anroputm RandomForest.
Anroputm AdaBoost.

Kackan knaccugukaropos.

. Knacrepuzanus.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

OOyuenue 0e3 yuurens.

Anroput™m k-means.

Hepapxuueckas kmacTepu3anus.

MeTto1 OTTIOPHBIX BEKTOPOB.

Meton k-Onmxaiiimx cocenei.

Jloructuueckas perpeccus.

bunapnas nuHeitHas knaccudukanus.

Kommo3umuu Mmoaeneit rpafueHTHBIN OYCTUHT ¥ OJICHIUHT.

3anayva xiacrepusanuu. Kaprel KaxonHneHa.

[IpuBeaute KiIacCUPUKAIUIO SKCHEPTHBIX CHUCTEM IO CTENEHU MNPOPabOTaHHOCTU U
OTJIAXKEHHOCTH.

B uem oTinune cTaTUYeCKUX SKCIEPTHBIX CUCTEM OT JTUHAMHYECKHX ?

Onumure Ha3HAYEHUWE W OCHOBHBIE IPHUHLMIIBI IOCTPOEHUS SKCIEPTHONH CHUCTEMBI
MY CIN.
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7.3.2 TunoBble NPaAaKTUYECKHUE 32JaHUS

1. Yro Ha3BIBAIOT JaHHbBIMH B MalliIMHHOM O6y‘IeHI/II/I‘.7

a. MaTpHIIBI

b. 00BEKTHI

C. NPU3HAKH

d. AITOPUTM

e. byHKIMSA

2. [MpeamnonoxuM, y Bac ecTb 5 siiep CBEPTKH B IIEPBOM CJIOE CBEPTOYHOW HEHPOHHOU

cetu.Kaxoe siapo cBepTKU UMeeT pa3Mep 7 X 7, UMeeT HyJIeBOe 3aroidHeHne 1 umeet mar 1. Pasmep
BXOJTHOTO M300pakeHUs 3TOTO CJIOS cocTaBisaeT 224 x 224 x 3. KakoB pa3Mep BBHIXOAHOT'O CUTHAJIa
9TOro cios?

a)218x218x5

06)217x217x3

B)217x217x8

r)220x220x 7

3. Kakue u3 cnegyrommx gopm anroputm K-Means MoxxeT He arperupoBaTh?

a) CriupanbHOE pacrpeiesieHne

0) KpyroBoe pacnpenenenue

B) JIeHTOUHOE pacnpocTpaHeHue

r) Beinykioe pacnpezaeneHye NoJIMroHoB

4. [Ipu mocTpoeHuM MOZENIH AepeBa peleHU Mbl pa3ienseM y3e Ul ONpeeIeHHOTO
atpubyta. Kakoe u3 ueTblpex M300paKEHUN HHIKE COOTBETCTBYET HAMOOJIbILIEMY IPUPOCTY
uHpopManuu?

{r 'l-”h!lk-.;: _jl--humulnh_-.::
H'; sunny | overcast \'\. raeny ! hagh l“ noral
# l k. ' \
yes ’é‘ yes you you
yeu ves yes yes yeu
no yes yes yes yes
no e 0o no yeu
o Y (Y no yes
no you
ey no
(vindy)
>~ .
f ( temperature
| Talse ¢ . __
false tru //7_ <
ﬁ'l. hant mald \"-. condd
yes A
yes yes —— \
ver yer 4 yes |
you yes yoe b yos
yes no yes yes yen
yes png no yes yeu
no no L no no
m L m
a) outlook
6) humidity
B) windy

r) temperature
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5. B n-mepHoM mpocTpancTBe (n> 1) Kakoil W3 CIEAyIOUIMX METOAOB Hamboiee
MOJAXOAMT JIJIs1 OOHAPYKEHHS BEIOPOCOB?
a) paccrosiHue MaxanaHoOuca
0) HopmanbsHast BeposITHOCTh rpaduka
B) KopoGouHslii croxer
T') TOJIe KOPPeAInun

7.3.3 Tunosoii YK3aMeHAIMOHHBINA OMJIeT

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCHIMCKOI OEJIEPALINN
OEJJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJEHUE BBICIHEI'O OBPA30OBAHUS

«MOCKOBCKHM HOJII/ITEXHI‘/‘I‘IECKI/II‘/‘I YHUBEPCUTET»
(MOCKOBCKHNH TOJIMTEX)

SK3AMEHALIMOHHBIN BUJIET Nel
10 JUCLUIUINHE
«MeTobl IPUHATHS PELICHHH 1 MalllMHHOE 00yUYeHHe»
Harpasienue noarorosku 09.03.01 MudopmaTrka 1 BEIMUCINTEIbHAS TEXHUKA

BOITPOCHI:

1. Perynapuzanus.
2. Hepapxuueckas KiacTepu3aius.
3. 3apaua xnacrepusauuu. Kaptel Kaxonnena.

YTBepKACHO: / /<« » 20 1.
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