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1 Hean, 321241 U IVIAaHUPYEMble pe3yabTAThl 00yYeHHs 110 JMCUMILINHE

K 0CHOBHBIM 11€JISIM OCBOCHUSI JUCIUILIHHBI « DKCIIEPTHBIE CUCTEMBD) OTHOCUTCS: H3Y4YCHHUE
MAaTEMAaTUYCCKHUX U UHCTPYMCHTAJILHBIX CPCACTB ITPUHATUSA peHIeHHfI, MAalIUuHHOI'O O6y‘ICHI/I$I, a
TaKKe CO3AaHUsI cUCTeM noepkku npunsaTus perrenuii (CIIIP) n ucnonp3oBanus ux B
npoQeCCHOHATBLHOMN eATEIEHOCTH.

K 0cHOBHBIM 3a/1a4aM TUCHUIUTUHBI « DKCIIEPTHBIE CUCTEMBD» OTHOCSTCSL:

O3HAKOMJICHUE C OCHOBHBIMHU IIOJIOKCHHUAMHU TCOPUU IMIPUHATHA pGHIeHI/II\/II n
MAalllMHHOI'O O6y‘leHI/I$I;
HN3YUCHUC U MPAKTHYCCKOEC OCBOCHHUEC COBPCMCHHBIX METOJ0B IIPHUHATHUA pGHIGHI/Iﬁ u
MAalllMHHOI'O O6y‘leHI/I$I;

e IIPUMCHEHHUE

CpEnCTB

KOMIIBIOTEPDHOM  TEXHMKM  JUIl  PELICHUS

nH()OPMAITMOHHOM MOACPIKKH M aHAJIM3a MPEIMETHON 00J1acTH;

e (opMupoBaHHE MPEICTABICHUNA O (hOpMaANMU3ALUU MPOLEAYP MPUHATHUS PELICHUH, a

TaK)Ke yueTe YCIOBUN pUCKa U HEOMPEAEIEHHOCTH TP MPUHATHH PEIICHUA;
e O3HAKOMJICHHE C METOJAMH SKCIEPTHBIX OLICHOK;
e H3Yy4YEHHE CTPYKTYpPbI, METOJI0B U cpencTB noctpoeHus: CIIIIP;

e (QopmupoBaHUE y CTYICHTOB NPOPECCHOHANBHBIX KOMIETCHIMA B oOJacTu
COBPEMEHHBIX U TMEPCIIEKTUBHBIX TEXHOJOTHHA CO3JaHHS M BHEAPCHHS SKCIIEPTHBIX

CHUCTCM.

O6yquI/Ie O AUCHUIIIINHE «3KCHepTHHe CUCTCMbD» HAIIPABJICHO Ha (I)OpMI/IpOBaHI/Ie y

00y4JaroIUXCs CIEAYIOMUX KOMIIETESHITHI:

Koa v HaumeHnoBanue
KOMIIeTeHIN I

I/IH)IHKQTOPLI JOCTHIKCHUSA KOMIICTCHIIUN

YK-1. Cioco6eH ocymecTBIsITh
MOVCK, KPUTUYECKUH aHAIU3 U

IIOCTAaBJICHHBIX 3a1a4

CUHTE3 UHPOPMAIIH, TPUMEHSTh
CUCTEMHBIHN MOJIXO0J JUISl pELIEHUs

VYK-1.1. 3naTs:

METOAMKH CUCTEMHOTO MOJIX0AA ISl PELICHUs
npodeccroHabHBIX 3a]1a4.

VYK-1.2. Ymers:

aHAJTM3UPOBATh U CHCTEMATH3HPOBATh PA3HOPOIHBIC
JTaHHBIE;

o1IeHUBaTh 3 (HEKTUBHOCTH MPOLEAYP aHaIN3a IpodieM
U IPUHATHUS PEUICHUH B TPO(dhecCHOHAIbHON
JeSITeTTHHOCTH.

VYK-1.3. Bnanerts:

METOJAMH TPUHSITHSI PEIICHHIA.

[TK-1. Cioco6eH BBIOTHSATh
paboOTHI TIO CO3/TAHHIO
(MoauduKkaumn) u
conpoBoxaeauio NC,
ABTOMATHU3HUPYIOMINX 3a70a9n

6I/I3HCC-Hp0HCCCBI

OpPraHU3alMOHHOIO YIIPABJICHUS U

IIK-1.2. YMeTh:

aHAJIU3UPOBATh HAYYHO-TEXHUYECKYIO JIUTEPATYPY,
U3BIIEKATh U3 HEe CBEACHUS, HEOOXOTUMBIC IS PEIICHUS
IOCTaBJICHHOU 3aJa4u.

[TK-2. Crioco6eH oCyIIecTBISITh
yIpaBlieHUE TPOCKTAMU B
obnactu T Ha ocHOBE
MOJTy9YCHHBIX TUTAHOB IIPOEKTOB B
YCIIOBUSX, KOT/Ia TPOEKT HE
BBIXOJIMT 32 MIPEICIIbI
YTBEP)KJICHHBIX MTApaMETPOB

[IK-2.1. 3uarTs:
BO3MOKHOCTH HH(DOPMAIIMOHHBIX CHCTEM.

[TK-3. CiocobeH pa3pabaTsiBaTh
TpeOOBaHHS 1 MPOCKTHPOBATH
IpOTpaMMHOE 00ecTieueHHe

TIK-3.1. 3HaTs:
METOJIBI M CPEJICTBA MTPOSKTUPOBAHUS IPOTPAMMHOTO
obecrieueHus.
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2 MecTO JMCHUILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

JlMcuuiInHa OTHOCUTCS K YUCITY YYEOHBIX JUCIUILTUH (OPMUpPYEMBbIC yUaCTHUKAMU
00pa30BaTeNbHBIX OTHOIICHUN YacTh JIMCIUIIITMHBI TI0 BEIOOPY CTYJICHTA « DJICKTUBHBIC
JTUCITUILIMHBDY OCHOBHOM MpodeccroHanbHOi 00pa3oBaTeIbHON IPOrpaMMBI.

JucuurinHa B3auMOCBsI3aHa JIOTHUECKH M COJIEPIKATEIIbHO-METOIMUECKH CO CIeAYIOIUMHU
aucuurmuHaMu 1 npaktukamu OITOIT:

e MeToIbI IONCKA NHHOBAIIMOHHEIX UIIEH,
e Meroanl ynpaBieHus BeO-IpoeKTaMu
e IlpoekTHas nesITENbHOCTD;

o [IpoexTupoBaHHe NOIB30BATENBCKUX UHTEP(DENCOB B BeO;
o [IpoextupoBanue OM3HEC-TIPOIIECCOB U CTPYKTYP B BEO UHAYCTPHUH;

e IlpoekTupoBanue BeO-CEpBUCOB.

3 CTpyKTypa U coaep:KaHue AUCHUILUTUHBI

OO0miass TPyJOEMKOCTh JUCIHIUIMHBI COCTaBiIsieT 4 3a4eTHBIX €IWHUIBL, T.e. 144
aKaJIeMHYeCKUX 4Yaca (M3 HUX 72 4YacoB — CaMOCTOsITENbHAas paboTa CTYIEHTOB U 72 dYaca —
ayJIMTOPHBIC 3aHSITHS).
Pazgenpl aucHMIUIMHBI M3Yy4arOTCs HA YETBEPTOM Kypce B CEIbMOM cemecTpe, (opma
MIPOMEKYTOUYHOM aTTECTAlUU - SK3aMEH.

3.1 Buasl yueoHoii padoThI U TPyA0eMKOCTH (110 popMam 00yUeHHUs1)

3.1.1 Ounas popma 00yueHus

Ne . KoanuectBo CeMmecTpbl
Buj yueOHoii padoThI
n/n 4acoB 7
1 | AyauTropHble 3aHATHSI 72 72
B ToM uucne:
1.1 | Jlekium 36 36
1.2 | CemuHapCKHE/TIPAKTHUECKUE 3aHITUS
1.3 | JJaGoparopHbIe 3aHATHUS 36 36
2 | CamocTosiTesibHasi padoTa 72 72
2.1 | KypcoBoii mpoekt KII
3 | [IpomexkyToUyHasi aTTeCTAIUS
DK3aMeH JK3aMeH
Uroro: 144 144

3.2 TemaTuyeckuii MIaH U3yYeHUsT TUCHUTITHHbBI

(mo ¢popmam oGyueHus)

3.2.1 Oynas ¢popma 00ydeHus

TpyroeMKoCTb, yac
AyauTopnas padora 2
=
52 Z S| B
Ne Pa3znesnbl/TeMbl o . S g | Ex| | 8E
n/n JMCHUILINHBI 3 = QeE| eE| g2 |88
2] 5 S & 8| 8 3 = o = S
5} T B = a T E B o o
= SIS o) g = = =)
= 3 9 S 89 =
0 o < = =
O E = =
Qo
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2 Pemenue npoGiem 20 5 5 10
3 3HaHUs U PACCYKICHUS 20 5 5 10
4 [TpencraBneHne 3HaHUHA 20 5 5 10
5 HeonpeneneHnpie 3HaHU 20 5 5 10
6 OOyueHre U HAaKOIIJICHUE 3HAHUH 21 5 5 11
7 WNHTennexTyalibHble CUCTEMBI 23 6 6 11
Hroro 144 36 36 72
3.3Buasbl yueoHoii paboThl U TPyA0eMKOCTh (110 popMam 00yUeHHs1)
3.3.1 3aounas popma oOydeHus
Ne . KouauyecTBo CemecTpsl
Buj yueOHoii padoThl
n/n 4acoB 7
1 | AyautopHble 3aHATHUS 16 16
B Tom uuce:
1.1 | Jexuuu 8 8
1.2 | CemuHapcKkue/mpaKTUIECKUE 3aHITUS
1.3 | JIaboparopHble 3aHATHS 8 8
2 | CamocTosiTesibHasi padoTa 128 128
2.1 | KypcoBoii nmpoekT KII
3 | IIpomMeskyTOUHAsI aTTECTAIUS IK3aMeH
Hroro 144 144
3.4 TemaTnyeckuii MJIaH U3yYeHUs TUCHUILIAHBI (110 popmam o0yUeHHs )
3.4.1 3aounas popma oOydeHuUs
TpynoemMkocTh, 4yac
AyauTopHasi paboTa E
g |3 S| B
Ne Pa3neanl/TeMbl o v % 2 = Z = § = 8 s
n/n JUCHHILINHBI S § e 2 E o E 5 9 g mg
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1 BBenenue 20 1 1 18
2 Pemenue nmpobiem 20 1 1 18
3 3HaHUs U PaCcCYKIAEHUs 20 1 1 18
4 [IpencraBieHne 3HaHUM 20 1 1 18
5 Heonpenenennrie 3HaHMs 20 1 1 18
6 OOyueHre 1 HaKOTIJICHUE 3HAHHUH 20 1 1 18
7 WHTennekTyalbHble CUCTEMBI 24 2 2 20
Hroro 144 8 8 128

3.5 ConepxaHue TUCHUATTHHBI

1. Bsenenwue

. HGKOTOPBIC HUCTOPUUCCKHUC CBCACHUS O 3apOKACHHUU U pa3BUTUU JUCHUIIIIMHBI

«CHuCTEMBI UCKYCCTBEHHOI'O UHTEIIIICKTa;
o IIpumeps! npunoxenun M. [Ipeamer uccienoBaHus HCKyCCTBEHHOTO UHTEIUICKTA;
o TpyaHo popmanusyemsle 3aauu MIPOESKTUPOBAHMS;
o Krnaccuduxanuus moaeneit npencraBieHus 3HAaHAH.




2. Pemienue mpobiieM
e  DopMasbHBIE CUCTEMBI;
o [I'padossie u runeprpadossie MOaEIH;
e U-NJIA nepeBbs;
e MeToabl IOUCKA B IPOCTPAHCTBAX COCTOSIHUM;
o HMudopmMupoBaHHBINA MONCK U UCCIICIOBAHUE TTPOCTPAHCTBA COCTOSTHUI;
e 3ajauu yJlOBJIETBOPEHUS OTPAaHUYEHUIL;
o [louck B yClnoBHUsX MPOTUBOACHCTBUSI.
3. 3HaHUS U paCCyKACHUSA
e ApxuTekTypa cucteM, OCHOBaHHBIX Ha 3HaHMsIX (CO3);
e UuTepeiicsl KciepToB M KOHEUHBIX mosb3oBateneit CO3;
e Tumnsl Mozened, UCIOJIb3YEMBIX JIA MpecTaBieHus 3Hanuil B CO3;
e SI3bIKM IIpEeACTaBIICHUS 3HAHUI;
o Jlornueckue AII3, npogykunronnsie AI13, konnentyansubie A113;
e Mognenu paccyxknaenuit B CO3. Tumbl 3TUX Mozened (Jiormueckas ACAyKIIHS,
UHAYKLHS, a0IyKLKs, BEIBOJ, OCHOBAaHHBIN Ha HEYETKOM JIOTUKE);
e DOBpHUCTMYECKUH IIOMCK B IPOCTPAHCTBE COCTOSAHMN. TaKTHUKU 3BPUCTUYECKOTO
noucka. OLEHKH CII0KHOCTH 3BPUCTUYECKOIO ITOUCKA.
4. Tlpencrapienue 3HAaHUI
o Jloruka npeaukaTtoB Kak METasA3bIK;
e lcuucnenue npeaukaToB NEPBOrO MOPSIKA;
o [locTpoeHune cucTeMbl 3HaHUN € UCIIOIB30BAHUEM CEMAHTHUUECKUX CETEH;
e ABTOMaTHM4eCKOE JJOKa3aTEIbCTBO TEOPEM;
e Merona pe3ontouny;
o Jlornueckoe cnenctBue. [Ipo6eMbl 001IE3HAYUMOCTH U BBITIOJTHUMOCTH;
e Meroa aHATUTUYECKUX TAOJIHII,
e AOnyxuus B npono3unuoHanbHou joruke. [Ipumepst 3agau MU, Tpedyrommx
NpPUMEHEHUs a0TyKIUH.
5. Heonpenenennplie 3HaHUS
e BeposTHOCTHBIE pacCyX/IeHHUS;
o Heuerkne MHOXeECTBA.
6. O0y4eHHre ¥ HAKOTUICHHE 3HAHUHT
o Tloncucrembl HAKOMJIEHUS 3HAHUH, OOILIEHUS, OOBSICHEHMUS,
e (OOyueHue Ha OCHOBE HaOJIIOICHHI;
o [Ipumenenue 3HaHuUil B 00yueHNH;
e BriOop o0yuaroiiero MHOKECTBA;
e CratucTUyecKkue MeTOIbl 00YICHNUS;
e (OOyueHue ¢ MOJKPEIIEHUEM.
7. NHTEnneKTyanbHble CUCTEMBI
e  DKCHEPTHBIE CUCTEMBI;
e Pa3HOBUAHOCTU SKCHEPTHBIX CUCTEM M METO/IbI IIOCTPOCHMS;
o Ilpumepsl uHTEMIEKTYaTbHBIX cucTeM. CIIOCOOBI peanu3aluu.

4  Y4yeOHO-MeTOAMYeCKOe M MHPOPMALIMOHHOE o0ecneyeHne

4.1 OcHoBHasi IuTEpaTypa

1. IInatonos, A. B. MammnHoe o0yuenue : yueOHoe nmocodue s By3oB / A. B. [lnaroHos.
— Mockaa : U3natenberBo FOpaiit, 2023. — 85 ¢. — (Bricmee o6pa3oBanne). — ISBN 978-5-
534-15561-7. — Texkcrt : anekrponHslii // OOpa3oBatenbHas miaatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/520544

2. BoponoB, M. B. CucTteMbl HCKYCCTBEHHOTO MHTEJUICKTA : Y4EOHUK U MMPAKTUKYM JIJIS
By30B / M. B. Boponos, B. 1. [lumenos, 1. A. He6aeB. — Mocksa : M3natensctBo FOpaiit, 2023.



— 256 c. — (Bricmee oopazoBanue). — ISBN 978-5-534-14916-6. — Tekcr : 21eKTPOHHBIH //
O6pasoBarenbHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/519916

3. UBanoB, B. M. HMHTemnekTyanbHbIe CUCTEMBI : yueOHOE ocobue aiist By30B / B. M.
NBanos ; noa Hayunoit pepakuueit A. H. Cecekuna. — Mocksa : M3marensctBo FOpaiit, 2022, —
91 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-00551-6. — TekcT : 371eKTPOHHBIH //
O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/492094

4. 3aropynbko, FO. A. VckyccTBeHHBIH HHTEIUIEKT. IHKeHepus 3HaHuH : yueOHOoe mocodue
111 By30B / FO. A. 3aropyneko, I'. b. 3aropymnbpko. — Mocksa : U3mparensctBo FOpaiit, 2022. — 93
c. — (Briciee o6pazoBanue). — ISBN 978-5-534-07198-6. — Tekcrt : yIeKTpOHHBIH //
O6pasoBarenbHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/494205

4.2 JlonoJiHUTEeJBHAs JUTepaTypa

1. Beccmepthsrii, M. A. Cuctembl HCKYCCTBEHHOTO HHTEIUIEKTa : ydeOHOe ocoOue Juis
By30B / UI. A. beccmepTHbIi. — 2-¢ u3 ., uctp. u non. — Mocksa : MU3parensctBo Opaiit, 2023.
— 157 ¢. — (Briciee o6pazoBanue). — ISBN 978-5-534-07467-3. — TekcT : 31€KTPOHHBIH //
O6pasoBarenbHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512657

2. Ananu3 naHHBIX : y4eOHuk uist By3oB / B. C. Mxurapss [u ap.] ; mox penakmueii B. C.
MxwuTtapsiHa. — Mocksa : 3narensctBo FOpaiit, 2023. — 490 ¢. — (Briciiee o6pa3oBanue). —
ISBN 978-5-534-00616-2. — TekcT : anexktpoHHbIH // O6pazoBaTenbHas miardopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/511020

4.3 JnekTpoHHBbIE 00pa3oBaTeIbHbIE pecypchl

1. 30P Kypc MammnHoe 00yueHue u HEHpPOHHBIE CETH

https://online.mospolytech.ru/course/view.php?id=12480
2.

4.4 JIuueH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOorpaMMHoe
o0ecneuyeHue

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

4.5 CoBpeMeHHBbIE MPO(ecCuOHATIbHBIE 0a3bl TaHHBIX U MH(POPMALMOHHbIE
CIPABOYHbIE CHCTEMBI

1. ®enepanbHas rocyaapcTBeHHas HHPOpPMAIIMOHHAs cucTeMa - HarmonanpHas
anextporHas oubmuorexa (HOB) https://H36.pd
2.

5 MarepuajJbHO-TEXHUYECKOE 00ecnieueHue

JlaGopaTopHbie pabOTHI U CAMOCTOSITENIbHAs paboTa CTYJCHTOB JIOJKHBI TPOBOIUTHCS B
CIIEMAJIM3UPOBAHHON ay/IUTOPUH, OCHAIEHHON COBPEMEHHON OPIrTEXHUKON U MEPCOHATbHBIMU
KOMIIBIOTEpPaMH C IPOIPaMMHBIM 00ECIIEYEHUEM B COOTBETCTBUM C TEMATHUKOW N3y4aeMOro
MmaTepuaina. Yucmao pabodunux MecT B ayAUTOPUU JOHKHO OBITh IOCTATOYHBIM JIJIs1 O0eCTIeUeHuUs
WHAMBUIYyaJIbHON paboThI cTy1eHTOB. Pabouee MecTo mpenogaBaTess JOHKHO ObITh OCHAIIEHbI
COBPEMEHHBIM KOMIIBIOTEPOM C MOJKIIOYEHHBIM K HEMY MPOEKTOPOM Ha HAaCTEHHBIN 3KpaH, WIN
MHBIM aHAJOTHYHBIM 110 (YHKIMOHATHHOMY Ha3HAuYCHHUIO 000PYI0BaHHEM.


https://online.mospolytech.ru/course/view.php?id=12480
https://нэб.рф/

6 MeToanyeckue peKOMeHIAUMN

6.1 MeToanueckne peKOMeHAAIUH IJIsl IPeNnoAaBaTeis N0 OPraHu3auuu
00y4eHus1

1. ITpu mOAroTOBKE K 3aHATHAM CleAyeT NpeaBapUTEIbHO MpopaboTaTh MaTepHal 3aHATHUS,
MPEeTYyCMOTPEB €r0 M0/1auy TOYHO B OTBEICHHOE IS 3TOro BpeMs 3aHsaTus. CieayeT noaroToBUTh
HE0O0X0JMMbIe MaTepUajbl — TEOPETUUECKHE CBelIeHus, 3aaauu 1 Jip. [Ipu npoBeneHnu 3auarus
CJIeTyeT KOHTPOJIMPOBATh IMOAady MaTepralia U pelicHue 3aIaHui C y94eTOM Y4eOHOTO BPEMEHH,
OTBEACHHOTO JJIsl 3AHSATHS.

2. IIpu mpoBepke paboOT ¥ OTYETOB CJICTYET YUUTHIBATH HE TOJIHKO MPABUILHOCTh
BBITNIOJIHEHUS 33/1aHU{, HO ¥ ONITUMAIBbHOCTh BRIOPAHHBIX METOJIOB PELICHHUS], IPAaBUIBHOCTh
BBITIOJIHEHUSI BCEX €T0 I11aroB.

6.2 MeToanuyeckue yKazaHus JJisl 00y4aIOIUXCS 110 0CBOEHHUIO THCIMILIHHBI

N3ydenune TUCUMIUIMHBI OCYIIECTBIISIETCS. B CTPOIOM COOTBETCTBHH C 1I€JI€BON YCTAaHOBKOM B
TECHOM B3aMMOCBSI3U C y4eOHBIM IJ1aHOM. OCHOBOM TEOPETUUYECKON MOATOTOBKHU CTYACHTOB
ABJISIFOTCSI Ay AUTOPHBIE 3aHATHUSA, TAOOPAaTOPHBIE PAOOTHI.

B mporecce caMocTosTENEHON pabOThI CTYACHTHI 3aKPEIUISAIOT U YTIYOJISIOT 3HAHHS,
IIOJIy4YEHHBIE BO BpEMsl ayIUTOPHBIX 3aHATHUH, 10pa0aThIBAIOT KOHCHEKTHI U 3alIUCH, TOTOBSTCA K
NPOBEICHUIO 1 00pabaTHIBAIOT pe3yJIbTaThl TJAOOPAaTOPHBIX PabOT, TOTOBATCS K MPOMEKYTOYHOM
aTTeCTallUH, a TAKXKE CAMOCTOATENIBHO U3Yy4atoT OTAEIbHbIE TEMbI yU€OHOM ITPOrpaMMmBl.

Ha 3aHATHAX CTYIEHTOB, B TOM YHCIIE MPEAONATalONINX MPAKTHUECKYIO IS TeIbHOCTD,
OCYILECTBIIICTCS 3aKPEIUICHUE MTOJIyYE€HHBIX, B TOM YHCIIE U B IIPOLIECCE CAMOCTOATENILHON paboThI,
3Hanuil. Oco6oe BHUMaHKE 00paIiaeTcs Ha pa3BUTHE YMEHHI U HABBIKOB YCTAHOBIICHUS CBS3H
HOJIOXKEHUH TEOpUH ¢ MPO(PECCUOHATBHOMN 1EATEIbHOCTBIO OYAYIIEro CleLUaINCTa.

CamocrosiTenpHas paboTa OCyIIeCTBISETCS HHANBUAYAIbHO. KOHTPOIh caMOCTOsITEThHOM
paboThl opranusyercs B AByX (popmax:

e  CaMOKOHTPOIIb M CAMOOIICHKA CTYICHTA;

e KOHTPOJIb CO CTOPOHBI NpenoAaBarenel (TeKyInuil 1 MPOMEKyTOUHBIH).

Kputepusimu o1ieHKH pe3yIbTaTOB CAMOCTOSTEIBHON pabOThI CTYICHTA SBISIFOTCS:

e YpOBEHb OCBOEHHs CTYJIEHTOM y4eOHOIro MaTrepuaia;

e YMEHHs CTYACHTA HCIIOJIb30BaTh TEOPETUYECKIE 3HAHUS TPH BBHITIOJTHEHUU

NpaKTUYECKUX 3a/1ay;
e cpOPMUPOBAHHOCTH KOMITETEHITHII;
e odopmileHHe MaTepualla B COOTBETCTBUHU C TPEOOBaHUAMHU.

7 @oHJ OLIEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISl U OLIEHUBAHUA Pe3yJIbTATOB 00yUeHH s

B mporiecce o0yueHus: UCTONB3YIOTCS CIEAYIONIUE OIEHOYHBIE (DOPMBI CAMOCTOSTEIHHOU
paboTHl CTYACHTOB, OIIEHOYHBIE CPEICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTalui:;

e jabopaTopHbIe pabOTHI, IK3aMEH.

7.2 lllkana U KPpUTEpPUHU OLIEHUBAHUSA Pe3y/JbTATOB 00y4eHHUsl

[Toka3zaTenem olleHUBaHMS KOMIIETEHIIMN HAa Pa3IUYHBIX dTarnax ux (OpMUPOBAHHUS SBIAETCS
JOCTHKEHHE 00yYaroIUMHUCS TUIAHUPYEMbIX PE3YJIbTaTOB O0YUYEHHS M0 AUCLUILIHHE.

Kpurepun oueHuBanus

IToka3aTean
2 3 4 5




VYK-1. CnocobeH ocyecTBIATh MOUCK, KPUTUYECKHH aHAIN3 U CUHTE3 HH(opMaiuu,
IPUMEHSATH CUCTEMHBIN MOJIXOJ ISl pELIEHMsI TIOCTaBJICHHBIX 3a]a4

VK-1.1. 3uath:
METOIMKH
CHCTEMHOI0
MOJIX0J1a JIJIs
perieHus

pohecCHOHATBHBI

X 3a/1ay.
VK-1.2. YMmeTn:
AHAIM3UPOBATH U

CUCTECMATU3UPOBAT

b Pa3HOPOJIHBIC
JTAaHHBIC,
OLICHHUBATh

3¢ (HEeKTUBHOCTH

HpOLIEAYp aHATH3a

npobiem u
IMPUHATHA
peLIeHUi B

npohecCuoHaIbHO

U JeATEeIbHOCTH.
VK-1.3. Bnagerts:
METOJaMH
TMPUHATHUS
peLIeHU.

OO0yuarommiic
s
JIEMOHCTpHUpYE
T HOJIHOE
OTCYTCTBHUE
WIIH
HEA0CTAaTOYHO
e
COOTBETCTBHE
MaTtepuany
JUCITUTUIMHBI
3HAHUMH,
YKa3aHHBIX B
WHJIMKATOpax
KOMIIETEHITHI
JMCIUIUIMHEL.

OO0yuarommiicst
JEMOHCTPUPYET
HETIOJTHOE
COOTBETCTBHUE

I (14% 01117 0.4
3HAHUMH,
YKa3aHHBIX B
WHUKATOpax
KOMIETEHIINH
JHUCIUATLINHEL
Honyckatorcs
3HAYNTCILHBIC
OIINOKH,
MPOSIBIISIETCS
HEJIOCTaTOYHOCT
b 3HAHUH, IO
pany
MoKa3aTese,
oOyygaromuics
HCIBITHIBACT
3HAYHMTCILHBIC
3aTpyAHEHUS
npu
ONEePUPOBAHUU
3HAHUSMU TIPH
UX MepeHoce Ha
HOBEIE
CUTYyalIUH.

OO0yuarommiicst
JEMOHCTPUPYET
YacTUYHOE
COOTBCTCTBHE
CIICTYIOIINX
3HAHUMH,
yKa3aHHBIX B
WHINKATOpaxX
KOMIIETEHIINH
IHACIIATUINHEL
Ho

JIOTTY CKAIOTCSt
HE3HAYUTEIbHEI
€ OIINOKH,
HETOYHOCTH,
3aTpyIHEHUs
npu
AHAJTUTUYECKUX
oTiepaIusiX.

OO6yuarommmiics
JTEMOHCTPUPYET
MOJTHOE
COOTBCTCTBUE
CJIeIYIOIINUX
3HAHU,
yKa3aHHBIX B
WHAUKATOpaxX
KOMIIETEHIINH
TACIUTUINHEL
CB00O01HO
onepupyeT
MPUOOPETEHHBIM
H 3HAHUSIMU.

ITK-3. Criocoben pazpabaTsiBaTh TpeOOBaHHS U MPOSKTHPOBATH MIPOrPaMMHOE 00ecTIeYeHne

I1K-3.1. 3Hatb:
METO/IbI
CpelncTBa
IIPOEKTUPOBAHHUS
MIPOrPaMMHOTO
obecnieyeHus.

OO6yuarommiic
S
JEMOHCTPUPYE
T MOJIHOE
OTCYTCTBHE

3R 0|
HEJIO0CTATOYHO
e
COOTBETCTBHE
MaTepuary
JHACITATLINHEL
3HAHHMH,
yKa3aHHBIX B
MHIUKATOpax
KOMIICTCHITHM
JHUCIUTLINHEL

OO6yuarommiics
JIEMOHCTPUPYET
HETIOJTHOE
COOTBETCTBHUE

[ (14% 01117 0.
3HAHHMH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIIETCHITUIH
JHUCIUTLINHEL.
Honyckatorcs
3HAYUTEIbHBIC
OIITOKHU,
MPOSIBIISIETCS
HEJIOCTaTOYHOCT
b 3HAHUM, 1O
pany
ToKa3aTeleH,
oOyyaromuics

OO6yuarommiics
JTEMOHCTPHUPYET
YacTUYHOC
COOTBETCTBUE
CJIETYIOIINX
3HAHHMH,
YKa3aHHBIX B
WHUKAaTOpax
KOMIIETCHITUI
JTUACIUILTUHEIL.
Ho

JIOTTY CKAIOTCS
HE3HAYUTECIIEHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyIHEHUS
npu
AHAIINTHYECKHUX
oTepaIusX.

OOyuarormmiics
JTEMOHCTPHUPYET
TOJTHOE
COOTBETCTBHUE
CJIeIYIOIIUX
3HAHWMH,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIIETCHITUM
JACIIMILTMHBI.
CBo0601HO
OTIepUPYyET
IPUOOPETEHHBIM
Y 3HAHUSMU.
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UCTIBITHIBAET
3HAYUTENbHbBIE
3aTpyAHEHUS
npu
OTNIepUPOBAHUU
3HAHUSIMH TIPH
UX [IEpeHoce Ha
HOBBIE
CUTYallUN.

[IK-2. CriocobeH ocymecTBIsATh yIpaBieHue npoekraMu B oonactu T Ha 0CHOBE MOTYyYEHHBIX
IUIAHOB IIPOEKTOB B YCJIOBUAX, KOI'JIa IIPOEKT HE BBIXOAUT 3a MPEAEibl YTBEPKACHHBIX

napameTpoB
ITK-2.1. 3Harts: OOyuarommiic | OOyuwarommiics | OOydaromuiics | OOyuaromuiics
BO3MOXXHOCTH S JEMOHCTPHUPYET | JEMOHCTPHUPYET | JAEMOHCTPUPYET
WH(POPMAIIMOHHBIX | JEMOHCTpUPYE | HETMOIHOE YaCTUYHOE MOJTHOE
CHCTEM. T ITOJIHOC COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
OTCYTCTBHE CJIEIYIOIINX CJIEIYIOIINX CJIeIYIOIIUX
WIIN 3HAHHMH, 3HAHHMH, 3HAHWMH,
HEJIOCTAaTOYHO | YKa3aHHBIX B YKa3aHHBIX B YKa3aHHBIX B
e WHUKATOpax WHUKATOpax WHIUKATOpax
COOTBETCTBUEC KOMIIETCHIINHU KOMIIETCHIINI KOMIIETeHIINH
MaTepuaity JTUACIUILIAHEI. JTUACIUILUIUHEIL. JCIMIUIMHBI.
JUACIIUILTUHBI Homyckarorcs Ho CB0o0OOIHO
3HAHUH, 3HAYUTEIbHBIC JIOTTY CKAIOTCSI oTepupyeT
yKa3aHHBIX B OIINOKH, HE3HAYUTEIbHBI | TPUOOPETECHHBIM
WHUKAaTOpax TIPOSIBIISETCS € OIINOKH, Y 3HAHUSMU.
KOMIIETEHIIMM | HEIOCTaTOYHOCT | HETOYHOCTH,
JTUACIUILUTUHEI. b 3HAHUMH, 10 3aTpyaAHEHUS
pany pu
IoKa3aTelieH, AHAIIUTHYECKHUX
oOyJaromuiics orepanusx.
WCIIBITHIBACT
3HAYUTEIbHbBIC
3aTpyaHEHUS
npu
OTICPUPOBAHUA

3HAHUSMHU NIPU
UX IIEpEHOCce Ha
HOBBIE
CUTYaI1H.

ITK-1. CrtocoOeH BBIMOTHATE PabOTHI MO cO3aHnt0 (MOAUGUKAIINN) B conpoBokaeHnto MC,
ABTOMATH3MPYIONINX 33]]a4H OPTaHU3AI[MOHHOTO YIIPABJICHUS U OM3HEC-TIPOIIECCHI

TIK-1.2. YMmerTh:
aHAU3UPOBATh
Hay4HO-
TEXHUUYECKYIO
JTUTEPATypy,
M3BJIEKATH U3 HEe
CBEICHMS,

OO6yuarommiic
s
JIEMOHCTPHPYE
T TIOJTHOE
OTCYTCTBUE
WIN
HEI0CTaTOYHO

OO6yuarommiics
JEMOHCTPUPYET
HETIOJTHOE
COOTBETCTBHE
CIEQYIOIINX
3HAHUM,
yKa3aHHBIX B

OO6yuarommiics
JEMOHCTPUPYET
YaCTHUYHOE
COOTBETCTBHE

[ (14% 01117 0.
3HAHUH,
YKa3aHHBIX B

OOyuarormmiics
JEMOHCTPUPYET
MOJIHOE
COOTBETCTBHE
CHEAYOLIUX
3HAHUH,
YKa3aHHBIX B
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HEOOXOIHUMEIE I | € WHJUKATOpax WHJUKATOpax WHIUKATOpax
pemenns COOTBETCTBHEC KOMIICTCHITHH KOMIICTCHITHH KOMIICTEHITHI
IMOCTaBJICHHOH MaTtepuaity JMCITUTUIMHEL. JMCITUTUIMHEL. JIMCLMITINHEL.
3a7a4u. UCIIAILINHEBI Jomyckarorcs Ho CBo0OoHO
3HAHHMH, 3HAYUTEILHEIC JIOITY CKaIOTCS onepupyeT
yKa3aHHBIX B OIIINOKH, HE3HAUUTEIbHBI | MPUOOPETCHHBIM
WHJUKaTOpax MPOSIBIISIETCS € OIINOKH, W 3HAHUSIMU.
KOMIIETEHIINI HEIOCTATOYHOCT | HETOYHOCTH,
JMCIIUIUIMHEL. b 3HAHWUH, 10 3aTpyAHEHUS
pany npu
ToKa3aTejieH, aHAJIMTUYECKUX
oOyyaromuics orepanusx.
HCIIBITBIBAET
3HAYUTENLHBIE
3aTpyAHEHUS
npu
ONEepPUPOBAHUU
3HAHUSIMU TIPH
UX MEepeHoce Ha
HOBEIE
CUTYyallUH.

[Ikana olleHWBaHUs PE3yJIbTATOB IPOMEKYTOUHOM aTTeCTAlluu U €€ OMHCaHue:
dopmMa NPOMeKYTOUYHON ATTECTANMH: IK3aMEH.
[IpomexyTounas arrecTanus 00ydaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS 1O

pe3yybTaTaM BBITIOJTHEHHS BCEX BUAOB y4eOHOM pabOThI, MPEyCMOTPEHHBIX YUSOHBIM TUTAHOM TI0
JTAHHOW TUCIUIUIMHE, TIPY 3TOM YYUTHIBAIOTCS PE3YJbTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeueHue cemectpa. O1eHKa CTENEeHU JOCTHKEHHS 00yUaroIIMMUCS TUTAaHUPYEMBIX Pe3yIbTaTOB
00yYeHUs TI0 TUCIUILIMHE TPOBOIUTCS MPEIOaaBaTeIeM, BEAYITUM 3aHITHS 110 TUCIUTIIINHE
METOJIOM 3KCIEPTHOM OLEHKH. [10 nToram npomMeKyTO4YHOM aTTeCTalyu M0 JUCHHUILUIMHE
BBICTABJISIETCS OLICHKA «OTIIMYHOY, «XOPOII0», «yAOBICTBOPUTEIBLHOY» WU
«HEYAOBJIETBOPUTEIBHOY.

HIxana oneHuBaAHUSA Onucanue

BrinonHeHs! Bce 00s13aTe/IbHbIE YCJI0BHS MOATOTOBKH CTYI€HTA K
NMPOMEKYTOYHOM aTTECTALMH, IPETyCMOTPEHHBIE MPOrPAMMON
JuctuIuinHel. CTyI€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHH, HaBBIKOB MOKA3aTeNAM, TPUBEICHHBIM B Ta0JIHIIaX,
ONEpUPYET MPUOOPETCHHBIMU 3HAHUSIMU, YMEHUSIMU, HABBIKAMH,
MIPUMEHSET UX B CUTYALUSAX IMOBBIIIEHHOM clI0KHOCTH. [Ipu 3TOM
MOTYT OBITh JOIYIIEHbI HE3HAYUTEIbHBIE OIIUOKH, HETOUHOCTH,
3aTpyAHEHUS IPU IEPEHOCE 3HAHUM U YMEHUI Ha HOBBIE,
HECTaH/IapTHbIE 3aJauH.

OTIIMYHO

BrinonHeHs! Bce 00s13aTe/IbHbIE YCJI0BHS MOATOTOBKH CTYI€HTA K
NMPOMEKYTOYHOM ATTECTALMH, IPEIYCMOTPEHHBIE TPOrPaMMOI
JuctuIuinHel. CTyI€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHHUH, HaBBIKOB [TOKa3aTeNsIM, IPUBECHHBIM B TaOJIHUIIAX,
ornepupyeT NpuoOPETEHHBIMU 3HAHUSIMU, YMEHUSIMHU, HaBbIKaMU. B To
K€ BpeMsI IIPH OTBETE JI0ITyCKAET HECYIIECTBEHHBIE TOTPEIIHOCTH,
3aJ]auy pemraeT ¢ HeJI0YeTaMy, He BIUSIONIMMU Ha OOIIMIA X0/
pEeLIeHNs.

Xopomuio

12



Y 10BIETBOPUTEIBEHO

BeinonHeHs! Bce 00s13aTe/IbHbIC YCJI0BHS MOATOTOBKH CTYICHTA K
NMPOMEKYTOYHOM aTTeCTAlMM, IPEIYCMOTPEHHBIE TPOrPaMMOit
JucuuiuinHel. CTyI€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHU,
YMEHHH, HaBBIKOB MIOKa3aTeNIIM, IPUBEIEHHBIM B TaOJINIIAX,
onepHupyeT NpUOOPETEHHBIMY 3HAHUSIMH, YMEHUSMH, HaBbIkaMu. Ho
MOKa3bIBaCT HErNTyOOKHe 3HAHUS, IIPH OTBETE HE JOIMYCKAET TPYOBIX
OLIMOOK MJIM IPOTUBOPEYUH, OHAKO B (POPMYJIMPOBAHUH OTBETA
OTCYTCTBYET JOJKHAS CBSI3b MEX]y aHAJIU30M, apryMeHTaluen u
BBIBOJIAMH, B PEIIEHUH 3a]1a4 MOTYT COJIEPKATHCS IPyObIe OMINOKY.
Jn1st mony4yeHus npaBHWIIBHOTO OTBETA TPEOYIOTCS YTOUHSIOLIUE
BOIIPOCBI.

HeynosnerBopurensHo

He BbIMOTHEHBI 00513aTEbHBIC YCJIOBHS MOATOTOBKHU CTY/IEHTA K
NMPOMEKYTOYHOM aTTeCTAIMU, IPETyCMOTPEHHbBIE MPOIPAMMOM
nucuuiniel, UJIW cTy1eHT IEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE
3HaHW#, YMEHHI, HABBIKOB IPHUBEICHHBIM B Ta0JIHIIAX, JOIMYCKAIOTCS
3HAUYUTENbHBIE OLIMOKH, MIPOSIBISETCS OTCYTCTBHE 3HAHUN, YMEHUH,
HAaBBIKOB I10 PSy TOKa3aTeNeH, CTYJAEHT UCTIBITHIBAET 3HAYUTEIIbHBIE
3aTPyJHECHUS MPU ONIEPUPOBAHUM 3HAHUSIMU U YMECHUSMU.

7.3 OueHoYHbIE CPEICTBA

7.3.1 Bonipocs! U1sl IK3aMeHAa

0. [MepuenTpoH.

RROoOo~NO~wNE

OILIAOKH.

00630p 3a7a4, penaeMbIX alITOPUTMAMH MAlTUHHOTO 00YyYEHHUS.
Knaccudukanus anropuTMOB MalIMHHOTO OOYYCHHSI.
JIuHeitHbIe MO/IENIN PETPECCUH.

bazucHble hyHKITUH.

Perynsipuzanus.

LeneBast GyHKIMS JTOTUCTHYECKON PErpeccu.

Perynsipuszanus TOTuCTUYECKON PETPECCHH.

CrpykTypa HelipoHa.

CTpyKTypa HEHPOHHOM CETH.

12. CtpykTypa AepeBbEB PEIICHUI.

13. Bunbl pa3aensirommx (yHKITHA.

14. O6yueHnus aepeBa peneHU.

15. Anroputm RandomForest.

16. Anroputm AdaBoost.

17. Kackan kitaccu(ukaTopos.

18. Knactepuzarusi.

19. O6yuenue 6e3 yuuress.

20. Anropurm k-means.

21. Nepapxudeckasi KIacTepHu3aIusl.

22. MeTton OMOpPHBIX BEKTOPOB.

23. Mertox K-6mmkaiiimmx coceneii.

24. Jloructudeckas perpeccusi.

25. bunapHas nuHeiHas KinaccuuKanus.

26. Kommnozunnu Mojiesneit rpafueHTHbINA OyCTHHT U OJICHAMHT.
27. 3anaua xnacrepusanuu. Kapter Kaxonnena.

1. OOyueHus HEWPOHHOH CETH C TMOMOIIBI0 aNrOpUTMa OOpPATHOTO PACHpPOCTPaHEHUS
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28. [lpuBenure KIACCUPHUKAIMIO HKCHEPTHBIX CHCTEM IO CTENEHH NpOpabOTaHHOCTU H
OTJIaXEHHOCTH.
29. B yeM OoTaMUYME CTATHUECKUX HKCIEPTHBIX CUCTEM OT AUHAMHYECKUX?

30. OnumuTe Ha3HAYeHHE M OCHOBHBIC MPUHIUIBI TMOCTPOCHHUS AKCIEPTHON CUCTEMBbI
MYCIN.

7.3.2 TunoBble NPaKTHYECKHE 32TaHUSA

1. Yto Ha3BIBAIOT JAaHHBIMHU B MAITUHHOM OOyYECHHH?

a. MaTpPHILIbI

b. 00BEKTHI

C. IIPU3HAKU

d. AITOPUTM

e. byHKIHS

2. [Ipennonoxum, y Bac eCTb 5 A1ep CBEPTKU B IIEPBOM CJIO€ CBEPTOYHON HEMPOHHOMN

ceru.Kaxoe siipo CBEPTKU UMEET pa3mep 7 X 7, UMeeT HyJIeBOE 3alloIHeHue U umeer mmar 1. Pazmep
BXOJTHOTO M300pakeHUsI 3TOTO CJIOS COCTaBIsIeT 224 x 224 x 3, KakoB pa3Mep BBIXOJHOTO CHTHAJIA
3TOrO cios?

a)218x218x5

06)217x217x3

B)217x217x 8

r) 220 x 220 x 7

3. Kakwue u3 cnegyronmx ¢opm anroputm K-Means MOXXeT He arperupoBaTh?

a) CniupanbpHoe pacrpezesneHue

0) Kpyrosoe pacmpezenenue

B) JIleHTOUHOE pacnpocTpaHeHue

r) Beinykioe pacripesneneHue noJuroHoB

4. ITpu nocTpoeHNM MOJENIH iepeBa pelleHUH Mbl pa3elsieM y3ell IS ONPeaeICHHOTO
arpubyrta. Kakoe u3 deThlpex H300pakeHMH HM)KE COOTBETCTBYET HAaWOONIBIIEMY MPHUPOCTY
uHpOpManuu?

\ ’“‘”‘“&' ) :'P:lll"tll'.\ :\
"/ sunny ‘ overcast \ rainy \'Hln_"h \ normal
4 : \ ' \
' y
yes ,é‘ ves yor yer
yer o yes yes yes
5o G yes yos yes
™ )“ no no yeu
no y no 0o yes
no you
0o no
/ windy )
/'/ { femperature
falsc \ true iy y g -
* ] /"' ot mald A connl
yes | / | '
yes yes
yor yer 4 yes \
yes yes yeu e Yo
yes no yes yes you
yes g no yes yeu
no an m no no
o ! no
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a) outlook

6) humidity

B) windy

r) temperature

o. B n-mepHoM mpocTpaHcTBe (n> 1) Kakoil W3 CleyIoUmIMX METOAO0B Hauboiee

MOJIXOMT JIJIs1 OOHAPYKEHHS BLIOPOCOB?

a) paccrossHue MaxanaHoOuca

06) HopmanbHast BeposiTHOCTh rpaduka

B) Kopo0OouHblii croxer

T') [10JIe KOPPEJSILUU

7.3.3 TunoBoii 3x3aMeHAlIMOHHBII OUJIeT

MMHHCTEPCTBO HAYKM U BBICIIIET'O OBPA30BAHIS POCCUMCKON OENEPAIIUN
GEJAEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXKIEHUE BBICHIEI'O OBPA3SOBAHUA

«MOCKOBCKHWI NOJIMTEXHUYECKAA YHUBEPCUTET»
(MOCKOBCKMM IMMOJIUTEX)

AK3AMEHALIMOHHBIM BUJIET Nel
1O JUCLUIUINHE
«OKCHEePTHBIE CUCTEMBD)
Harnpasienue noarotosku 09.03.01 MudopmaTrka 1 BEIMUCINTEIbHAS TEXHUKA

BOIIPOCHI:

1. Perynspusanus.
2. Hepapxudeckas KiacTepusanus.
3. 3agaua knacrepuzanuu. Kaprer Kaxonnena.

YTBepkaeHO: / /<« » 20 r.
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