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1. lles i ocBOeHUST JUCIIUILIMHBI

K OCHOBHBIM 1E/ISIM OCBOCHHS JUCHUIUIMHBI «DKCIEPTHBIE CUCTEMBI»
OTHOCHUTCSI: M3YYEHUE MATEMaTUYECKHMX M HHCTPYMEHTAJIbHBIX CPEICTB MPUHSATHS
pEIIeHUI, MAIIMHHOTO O0YYeHHUs, a TaKXKE CO3JaHUsl CUCTEM MOAAECPKKUA MPUHATUS
pemenuii (CIIITP) u ucnonb3oBanus uX B IpodeccuoHaIbHON AeATeIbHOCTH.

K 0CHOBHBIM 3aJ1ayaM JUCHUIUIMHBI « DKCIIEPTHBIE CUCTEMBI» OTHOCSITCS:

* 03HAKOMJICHHE C OCHOBHBIMU IOJIOKECHUSMHU TEOPUH INPUHATHUS PELICHUU U
MalIMHHOTO OOy4YEHHS;

* U3Y4YCHUE M MNPAKTUYECKOE OCBOCHUE COBPEMEHHBIX METOJOB NPHUHATHUSA
pEIIeHU U MAllIMHHOTO O0YYeHMS;

* IPUMEHEHUE CPEACTB KOMIIBIOTEPHOM TEXHUKHM JUIS pEIICHUS 3a1ad
MH(})OPMAIMOHHOW MOAIEPKKU U aHAIN3a IPEIMETHOM 00J1acTH;

* (opmupoBaHue mpeAcTaBleHUN O (opMamu3aluu MPOLEAyp HNPUHATHS
pELICHNH, a TaK)Xe y4eTe YCIOBUM PUCKA U HEOINPEHEIEHHOCTU IIPU NPUHATUU

pELICHUN;

* 03HAKOMJICHHE C METOJAMU HKCIEPTHBIX OIIEHOK;
* U3y4YCHUE CTPYKTYPbI, METOJ0B U cpeAcTB noctpoenus: CIIIIP;
* (hopmupoBaHue y CTyACHTOB NMpPOheCCUOHANIBHBIX KOMIETEHIIMI B 00yacTu
COBPEMEHHBIX U TMEPCIEKTUBHBIX TEXHOJIOTUN CO3JaHUS U BHEAPEHHS IKCIIEPTHBIX

CHCTCM.

OOydeHue MO JUCHUIUIMHE

«OKCIEPTHBIE  CHUCTEMBD»

(dhopMupoBaHUEe Y 00YUYAIOIINXCS CIETYIOMMNX KOMIETESHIIHI:

Kon HaumenoBanue NuaukaTopbl 10CTHKEHUS
KOMIIETCHIH KOMIIETeHIIUH KOMIIETCHLIUH
"

[1K-2 Cnocoben paboTath HaJ NIIK-2.1. 3HaTsk:
IIPOEKTaMHU OcCHOBBI uHGOpPMaTUKU "
KOHTPOJIMPOBATH X0 UX IIPOTPaMMUPOBAHUs, COBPEMEHHBIX
paboT B obnactu METOJ0B MOZEIIUPOBAHUS 17}
UCIIOJIb30BaHUsA CIIELUAIU3UPOBAHHOIO
TPEXMEPHOTO IIPOTPAMMHOTO oOecreyeHusl.
MOJENUPOBAHUS U 3HAaeT OCHOBHBIE MOIXOABI K
pa3paboTKu BU3yaJIM3allMU TAHHBIX CPEACTBAMHU
CIEUHATU3UPOBAHHOIO TpeXMepHOU rpaduxu
IIPOrPaMMHOTO NIIK-2.2 YMmeTs:

oOecrieueHus ¢
IIPUMEHECHUEM TPEXMEPHOUN
rpaduKy.

BBIICIISATh M CHCTEMATHU3WPOBATH
MOAXOABl K MOJACIHPOBAHUIO B
00J1aCTH TPUMEHEHMS SKCIEPTHBIX
CHCTEM.

NIIK-2.3 Bnagets:

HaBBIKaMH cOopa, 00paboTKH,
NPEJCTaBICHUS  MHPOPMAIUH
oOylacTd  aHanmM3a  JTaHHBIX
CO3JaHMUsI DKCIEPTHBIX CHCTEM,

3

HaIpaBJIEHO Ha




TOM YWCI€ C T[PUMCHCHHEM
WHCTPYMCHTOB TpEeXMEPHOH
rpaduKu

I1K-3

CnocoOeH pa3pabaTbiBaTh
TpeOOBaHUS U
MIPOCKTUPOBATH
MIPOTPaMMHOE
oOecrieueHue

HNIIK-3.1. 3uaer:
criocoObl pa3pabOTKH, BHEIPEHUS U
ajanraiun MIPUKJIAIHOTO

MPOrPaMMHOTr0 o0ecreueHust
HIIK-3.2. Ymeer:

MJIAaHUPOBATH pa3paboTKy,
BHEJIpECHUE n aJIanTalMIo
IIPHUKJIATHOTO IPOTPAMMHOTO
oOecreueHus

HIIK-3.3. Bnaners:

CIIOCOOHOCTBIO  y4aCTBOBaTh B
pa3pabOTKE CTaHJIApTOB, HOPM H
MpaBWj, a TaKKe TCXHUYCCKOM
JIOKYMCHTAITUH, CBSI3aHHOM c

1poheCCUOHAIBHON JIEATEIIbHOCTHIO

CTyJEHTa

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akanaspuara

JlucuMiuiiHa OTHOCUTCST K YHCIY YYEOHBIX JUCHUIUIMH (HOPMUpPYEMBIE
YYaCTHHUKAMU OOpa30BaTENbHBIX OTHOMICHUH YacTh JIMCIMIUIMHBI TIO BBIOOPY

«IJIEKTUBHBIE

o0pa3oBaTeIbHOM MPOTPAMMBI.
JucunmirHa B3aUMOCBSI3aHA JIOTUYECKH U COJIEPKATEITbHO-METOJUYECKH CO
cleAyIIUMHU qucuuiinHamMu u npaktukamu OITOIT:

B ocnoenout wacmu:
JIuckpeTHas MaTeMaTHKA,

JUCIHUTUIAHBDY

OCHOBHOM  TPOQECCHOHAIBHOMN

[TIporpamMmmupoBaHrEe U OCHOBBI AITOPUTMU3ALUN
[IporpamMmmupoBaHue U aarOPUTMHU3ALNS HA SI3bIKAX BBICOKOTO YPOBHS

HckyccTBEHHBIE HEUPOHHBIE CETU

HeiiponHnbie cetu B 3aauax 00pabOTKH N300paKEHUM.
B uacmu, gpopmupyemoii yuacmuuxamu oo6pazoeamenbHbix OMHOUEHULL:
3aauy TUTAaHUPOBAHUS W HABUTAIIMHA B POOOTOTEXHUKH;

3. CTpyKTypa 1 coaepkaHne TUCHUUILTHHbBI

OO0mast TpyJ0eMKOCTh JUCHUILIUHBI COCTABISIET 4 3a4ETHBIX €IMHUIIBI, T.C.
144 akapemudeckux yaca (U3 HUX /2 4aca — caMOCTOsATeNbHas paboTa CTy/ICHTOB).

Paznensl nucuuminHel « DKCHOEPTHBIE CUCTEMbBI» M3y4aroTcsi Ha 4 Kypce B 7
cemecTpe:, popMa KOHTPOJIA - IK3aMEH.




3.1. Buasl yueOHOM padoThl H TPYA0EMKOCTh

(mo ¢popmam o0yueHus )

Ne . KoanuyecTtBo CemecTpnl
Bup yueOHoii padoThl
n/n 4acoB 7 cemecTp
1 | AyautopHble 3aHATHSA 72 72

B Tom uucie:

1.1 | Jexuuun 36 36

1.2 | CemuHapckue/mIpakKTUYECKHUE 3aHATHS - -

1.3 | JIabopaTopHbIe 3aHATHS 36 36
2 | CamocTosiTe/ibHasi padoTa 72 72
B ToMm uuce:
2.1 | BeimosiHeHME JOMAIIHUX 3aJaHUNA 36 36
2.1 | IloBTOpeHwme U 3aKperyieHne MaTepraa 36 36
3 | [IpomekyTOoYHAs aTTeCTAlUS
DK3aMeH + +
Hroro: 144 144

3.2. TeMaTH4YeCKU IVIAH U3YYCHHUS AUCHUILINHBI
(mo popmam 00yueHus)

Ne Pa3nesnl/Tembl TpyroemMkocTsb, yac

n/n AUCHMILTUHBI AynurtopHas padora =
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1 |Beenenue 18 4 4 10
2  |Pemenue npobaem 18 4 4 10
3 |3HaHMA M paccyXIeHHS 18 4 4 10
4 |[lpencraBicHHE 3HAHHIA 22 6 6 10
5 |HeompeneneHnnsie 3HaHM 22 6 6 10
6 |OOyuyeHue U HaKOIUIEHUE 3HAHUHN 22 6 6 11
7  |MHTennexTyanbHbIe CUCTEMBI 22 6 6 11
Hroro 144 36 36 72

3.3. Conep:kanue TUCHILIAHBI
1. BBenenue

e HekoTopble HCTOPUYECKHUE CBEACHUS O 3apOXKIAECHUH U PA3BUTUHU JTUCLUIUINHBI
«IKCIEPTHBIE CUCTEMBI»;

e [lpumepsr mnpunoxenun HWU. Ilpeamer wuccnenoBaHus HCKYCCTBEHHOIO
UHTEIUIEKTA;




Tpyano popmanuzyemsbie 3a1a9n MPOCKTUPOBAHMS;

Knaccudukanus mojeneit npeactaBieHus: 3HAHUM.

2. Pemenue npo0biiem

DopMaIbHBIE CUCTEMBI;

['padoBeie u runeprpadoBbie MOJIEIH;

N-NJIN nepesps;

Metoapl NOKUCKA B MPOCTPAHCTBAX COCTOSHUIM;

NudopmMupoBaHHBIHA TOUCK U UCCIICAOBAHKUE MPOCTPAHCTBA COCTOSHUM;
3afgaun yIOBIETBOPEHUS OTPAaHUYCHUN;

[Tonck B yCIOBUSX IPOTUBOACHCTBUS.

3. 3HaHUS U paACCYKICHUS

ApXHUTEKTypa cucTeM, OCHOBaHHbBIX Ha 3HaHUsAX (CO3);

NHuTepderichl 3KkcnepToB U KOHEUHBIX nosb3oBateneil CO3;

Turmel Mozenel, UCHOJIb3yEMBIX JIJIs ITpeacTaBiieHus 3HaHui B CO3;
S3bIKK penCcTaBICHUS 3HAHUM;

Jlornueckue AI13, nponykunonnsie AI13, konuenryanensie AI13;
Mopenu paccyxaenuid B CO3. Tumbl 37X Mojeneu (jJoruueckas ASTyKIUs,
WHAYKIUS, a0IyKIIMsl, BBIBOJI, OCHOBAHHBIN Ha HEUETKOM JIOTHKE);
DBPUCTUYECKHI MMOUCK B MPOCTPAHCTBE COCTOSIHUM. TaKTUKH 3BPUCTUYECKOTO
noucka. OIEHKH CIOXKHOCTH 3BPUCTHYECKOTO MTOUCKA.

4. [IpencraBneHue 3HAHUN

Jloruka nmpeauKkaToB Kak METas3bIK;

Hcuuncnenne npeaukaToB MepBOro MopsIKa;

[TocTpoeHune CUCTEMBI 3HAHUM C UCIIOJIb30BAHUEM CEMAHTUYECKUX CETEM;
ABTOMaTHUYECKOE IOKA3aTEIbCTBO TEOPEM;

Meton pe3ontonuu;

Jloruueckoe cienctaue. [IpodiiemMbl 00IIE3HAUUMOCTH U BBITIOJITHUMOCTH;
Meton aHaTUTHYECKUX TaOJIHIL;

AOGaykiusi B mpono3uiimoHanbHou joruke. [Ipumepsr 3amau MU, tpebyromux
MIPUMEHEHUS a0 yKIIUH.

5. HeonpeneneHHble 3HaHUS

BeposiTHOCTHBIE paccyXaeHuUS;

HeueTkue MHO)keECTBA.

6. O0y4deHre 1 HaKOIIJICHUE 3HAHUM

[Toncuctembl HaKOTUICHUS 3HAHUM, OOIICHUS, OOBSICHEHNUS,

OO6y4yeHune Ha OCHOBE HAOJIIOICHUI;

[IpumeneHnue 3HaHUN B 00y4EHUU;

Br160op 06ydJaroriero MHOKECTBA,;

CraTtuctuyeckue MeTo bl 00yUeHHUS;

OOyueHue ¢ NOJKPEIJICHUEM.

7. lHTeneKTyanbHble CUCTEMBI

DKCIHEPTHHIE CUCTEMBI;

Pa3HOBHIHOCTH SKCMIEPTHBIX CUCTEM U METOJIbI IOCTPOEHUS,



o [Ipumeps! nHTEEKTYyanbHbIX cucTeM. CIOCOOBI pean3anuu

4. YueOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE 00ecneYeHue U CIUTITHHbI
4.1. OcHoBHAsl I TEpPATYpa:

1. [InatonoB, A. B. Mamunnoe oOydyeHue : yuebHoe mocodue st By30B / A.
B. IlnaronoB. — MockBa : U3patensctBo FOpaiit, 2023. — 85 ¢. — (Bsiciiee
obpazoBanme). — ISBN 978-5- 534-15561-7. — Tekct : 2JIEKTpPOHHBIN //
Oo6pazoBarenbHas miatgopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/520544

2. BoponoB, M. B. Cucrembl HCKYCCTBEHHOTO HHTEJUIEKTa : YYEOHUK U
npakTHUKyMm 17 By30B / M. B. Boponos, B. U. [lumenos, U. A. HebaeB. — Mockaa :
NznarenscTBO FOpaiit, 2023. — 256 ¢. — (Bricmee o6pazoBanne). — ISBN 978-5-
534-14916-6. — Texkct : snextponnbii // ObOpaszoBatenbHas 1iargopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/519916

3. BanoB, B. M. nTemiekTyanbHbIe CUCTEMBI | Y4eOHOE MOCcoOHre s BY30B /

B. M. UBanoB ; mnon HayuyHou pepakuued A. H. Cecekmna. — Mocksa :
NznarensctBo Opaiit, 2022. — 91 ¢. — (Bricmee o6pazoanue). — ISBN 978-5-
534-00551-6. — Tekct : snextponnsit // ObOpaszoBarenbHas miardopma HOpaiit

[caiiT]. — URL.: https://urait.ru/bcode/492094
4. 3aropynsko, IO. A. HckyccTBeHHBIM WHTEIIEKT. VMH)KEHepHs 3HAHUU :

yuebHoe mocobue st By3oB / FO. A. 3aropyneko, I'. b. 3aropyiasko. — Mocksa :
NznmarensctBo [Opaiit, 2022. — 93 ¢. — (Bricmee o6pazoanue). — ISBN 978-5-
534-07198-6. — Texkcr : snexkTpoHHBIN // OOpasoBarenbHas tuiatdgopma HOpait

[caiiT]. — URL.: https://urait.ru/bcode/494205

4.2. lonoJIHUTEJIbHAS JIUTEpaTypa:
1. beccmeptasiii, . A. CuctemMbl HCKYCCTBEHHOTO HWHTEJUIEKTa : ydyeOHOe

mocobue s By3oB / M. A. beccmepTHbIii. — 2-¢ u31., Uctp. u jaorn. — Mocksa :
NznarensctBO FOpaiit, 2023. — 157 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-
534-07467-3. — Texkct : snextponnsid // ObpaszoBarenbHas 1uiargopma HOpaiit

[caiiT]. — URL.: https://urait.ru/bcode/512657

2. Ananu3 JaHHBIX @ yuyeOHuK ang By3oB / B. C. MxurapsH [u np.] ; oA
penakuueit B. C. Mxurapsina. — Mocksa : 3gatensctBo FOpaiit, 2023. — 490 ¢. —
(Beicmiee oOpazosanue). — ISBN 978-5-534-00616-2. — TeKcT : 3JI€KTpOHHBIH //
Oo0pa3zoBarenbHas miatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511020

4.3. DjaeKTpoHHbIE 00pa3oBaTe/IbHbIE PeCypChl:
1. OOP Kypc MamunHoe  oOydyeHWE W HEUpOHHBIE  CETH
https://online.mospolytech.ru/course/view.php?id=12480

4.4, JIuieH3MOHHOe M  CBOOOJHO pacnmpocTpaHsieMoe MNpPorpaMMHOe
o0ecnevenme

1. Microsoft Windows, Alt Linux

2. Be6-0Opaysep Google Chrome.

3. Libre Office



4.5. CoBpemeHHbIE

npodgeccuoHaIbHbIE

0a3pl JTAHHBIX

I/IH(I)O MAIIMOHHBIC CIIPABOYHLIC CUCTEMbI
No Ne norosopa.
u /;1 DJIeKTPOHHBIN pecypc Cpok aeiicTBust Ha3Banus KoJ1eKuMi
A0CTyNna
OBbC «M3parensctBa Jlaup» | loroBop Ne 73- | HXkEeHEpHO-TEXHUYECKHUE HAYKH
- goroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3narenbcTBO
EIl/17 or 28.05.2017. | 28.05.2017. «MamuHocTpoeHue»;
(e.lanbook.com) WHkeHepHO-TeXHUYECKHE HAYKU
— W3narenscteo MI'TY um. H.J.
baymana;
1 HmxeHepHO-TeXHUYEeCKHEe HayKH
— N3narenbcTBO « PU3MATINTY,
DKOHOMHUKA M MEHEDKMEHT —
UznarenscrBo «®auura» u 38
KHUT U3 Apyrux pasaenoB ObC
(cM. caliT yHuBepcuTeTa pasaes
O6nbIMoTeKa)
2 OBbC «Kaura®ounm» Ha odopmienun Konnexuust nz 172405 uzmanumii
(knigafund.ru)
Hayunas asiekTpoHHast | CBOOOIHBIN 1134165 nayunbIx craTen
3 oubnmoreka TOCTYI
«KUBEPJIEHMHKA»
(www.cyberleninka.ru)
4 OBC «Polpred» ITocTostHHBIN 0630p CMU (apxuB nmyOsmkanui
(polpred.com) JOCTYTI 3a 15 ner)
Hayunas snekTpoHHas ITocTostHHBIN 3800 HauMeHOBaHUM KYpHAJIOB B
5 O6ubnnoreka JOCTYTI OTKPBITOM JIOCTYIIE
e.LIBRARY.ru
JlocTyT K JIeKTPOHHBIM [Tucemo B ®I'BOY | SpringerJournals;
pecypcam H31aTebCTBa «Poccuiicknii SpringerProtocols;
SpringerNature donn SpringerMaterials;
dynnamenTanpHbIx | SpringerReference;
6 Uccnenosanuii» ot | zbMATH;
03.10.2016 Ne 11- | Nature Journals
01-17/1123 c
MPUII0KECHAEM
Cc 01.01.2017 -
06ecCpoYHO
CrpaBouHas norckoBast | be3 qorosopa Hopwmsl, mpaBuna, cTanapTel 1
7 cucTema 3aKOHOAATEILCTBO 10
«TexakcnepT» TEXHUYECKOMY PEr'yIHPOBAHUIO

5. MaTepuaJIbHO-TeXHHYECKOe o0ecrneueHne

JlaGopaTopHbie pabOTBHI W caMOCTOsITENbHAsT paboTa CTY/EHTOB JIOJKHBI
MPOBOJIUTECA B CHEUUAIM3UPOBAHHOW ayJUTOPUH, OCHAIIECHHOM COBPEMEHHOU
OPITEXHUKOW M MEPCOHATBHBIMU KOMITBIOTEPAMH C MPOrPAMMHBIM OOECIICUEHHEM B
COOTBETCTBMM C TEMaTUKOM wu3ydyaemoro wmartepuana. Ywucio paboumx MecT B
ayJIMTOPUH JAOJKHO OBITH JOCTATOYHBIM JJIs1 OOECIIEYeHUs] MHMBUIyaIbHONU pabOThI



CTyZIeHTOB. Pabouee MecTo mpemnogaBaTes JOJDKHO OBITh OCHAIEHBI COBPEMEHHBIM
KOMITBIOTEPOM C TMOJKIIOYEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIM 3KpaH, WU
MHBIM aHAJIOTMYHBIM 10 (PYHKIIMOHAJIbBHOMY Ha3HAYEHUIO 000PYI0BAHUEM.

6 MeToanueckue peKoOMeH AU

6.1. MeToauyeckne peKOMEHIAAUM JJsl MPenoJaBare/isi 0 OPraHu3aANNH
00y4eHus

1. Tlpy MNOArOTOBKE K 3aHSATUAM CJEAYyET MPEIBAPUTEIIBHO MpopadoTaTh
MaTepual 3aHATUS, PETYCMOTPEB €r0 MOJIa4y TOYHO B OTBEICHHOE I 3TOTO BPEMS
3aHsTUd. ClenyeT NOATOTOBUTH HEOOXOJAMMBbIE MaTepHaibl — TEOPETUUECKHUE
cBeaeHus, 3aaauun u Ap. [Ipu nmpoBeneHnn 3aHsATrs ClelyeT KOHTPOJIUPOBATH MOAAUY
Marepualia U pelieHuEe 3aJ]aHuil C y4eToM Y4yeOHOro BPEMEHHU, OTBEIACHHOIO IS
3aHATHSL.

2. Ilpm mnpoBepke pabOT M OTYETOB CIEAYET YUYUTHIBATH HE TOJBKO
MPaBUJILHOCTH BBITIOJIHEHHS 3aJaHUi, HO U ONTHUMAJIbHOCTb BBIOPAHHBIX METOJ/OB
pelIeHUs], MPaBUIbHOCTD BBITIOJTHEHUS BCEX €T0 IIaroB.

6.2. MeToauyeckne YyKa3aHus I OOy4YalOIIMXCA MO0 OCBOEHHIO
AUCHHUILINHBI

M3yyeHnne NUCUMILIMHBI OCYIIECTBIISIETCS B CTPOIOM COOTBETCTBUM C LIEJIEBOMI
YCTAaHOBKOM B TECHOW B3aMMOCBA3M C y4€OHbIM IUIAaHOM. OCHOBOM TEOPETHUYECKOM
MOATOTOBKHU CTYJIEHTOB SIBJIAIOTCS Ay IUTOPHBIE 3aHATHSI, TAOOPATOPHBIE pAOOTHI.

B npouecce camocTosiTebHON pabOThl CTYACHTHI 3aKPEIUISIIOT U YIUTYOJsIOT
3HAHMS, MOJYYEHHBIE BO BPEMs ayJUTOPHBIX 3aHATUH, 10pabaThIBAIOT KOHCIEKTHI U
3aMKiCH, TOTOBATCA K MPOBEJICHUIO M 00padaThIBalOT PE3yJIbTAThl JTAOOPATOPHBIX
paboT, TOTOBATCS K MPOMEKYTOUHOM aTTECTAllMH, & TAK)KE CAMOCTOSTEIBHO U3y4atOT
OTJIEJIbHBIE TEMbI Y4eOHOI MporpamMmsl.

Ha 3aHATHAX CTYyAEHTOB, B TOM 4YHUCJE NPEANONArarIfX IMPaKTHYECKYIO
NEeSATENBHOCTh, OCYILECTBIIICTCA 3aKpPEIUICHHE IIOJYyYEHHBIX, B TOM YHCIE U B
MIPOIIECCE CAaMOCTOSITENIbHOM paboThl, 3HaHUK. Oco0oe BHMMaHHUE oOpariaercs Ha
pa3BUTHE YMEHHMI M HAaBBIKOB YCTAHOBJICHHS CBSI3M IIOJOKEHUH TEOpUU C
npo(hecCHOHANBHOM e TENbHOCTHIO OYyAYIIEro CrielruaIncTa.

CamocTosiTenbHasi paboTa OCYIIECTBISIETCS HMHAWBUAYalbHO. KoHTpoIb
CaMOCTOSTENbHON pabOThl OpraHu3yeTcs B IByX (popMax:

* CAMOKOHTPOJIb U CAMOOILICHKA CTYJICHTA;

* KOHTPOJIb CO CTOPOHBI TIpernoaaBatesiel (TEKYIUi U TPOMEXKYTOUHBIH ).

KpurepusiMmu OIEHKH pe3yJabTaTOB CaMOCTOATENbHON pabOThl CTyAeHTa
SBJISIFOTCSL:

* YPOBEHb OCBOCHHUS CTYICHTOM y4eOHOI0 MaTepuaia;

* YMEHHs CTYJEHTa UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS IPU BBIIOJHEHUN
MPAKTUYECKHX 3a]1a4;

* c(hopMHPOBAHHOCTH KOMIIETEHLIUH;

* oopMIIeHHE MaTepuala B COOTBETCTBUH C TPEOOBAHHUSIMH.



7. ®OH/ OLIEHOYHBIX CPEJACTB

7.1. MeToabl KOHTPOJISI M OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHHsI
B mporiecce 00yueHUs UCTIONB3YIOTCS CIEAYIONTNE OIEHOUHBIE (DOPMBI
CaMOCTOSITENILHON PabOThI CTYIEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIIETO KOHTPOJIS
yCIIEBAEMOCTH M MIPOMEKYTOYHBIX aTTECTAIIUNA:
e J1abopaTopHbIe PabOTHI, IK3aMEH.

7.2. llIkajia 1 KPUTEPUHU OLIEHUBAHMS Pe3yJIbTATOB 00yUYEeHUsI
[TokazaTenem OoreHMBaHMS KOMIIETEHITUI Ha Pa3IMYHBIX dTarax ux
(bopMHUpPOBaHUS SBISICTCS TOCTHKEHUE 00yUJAIOIUMICS TUTAHUPYEMBIX PE3YJIbTaTOB
00y4eHUs MO JUCHUILIUHE.

Kpurepun oueHnnBanust

IToka3aTean
2 3 4 5

IIK-2 CnocoGen padoraTh HajJg MNPOEKTAMHM KOHTPOJIMPOBATH X0A HX pador B o00JacTH
HCNOJb30BAHUSI  TPEXMEPHOI0  MOAEJIMPOBAHUST M Pa3padoTKH  CHENHAJTM3UPOBAHHOIO
MPOrpamMMHOro o0ecriedyeHus ¢ NPUMEHEeHUeM TpexMepHoil rpagukn.

IIK-2.1. 3uaTh: OO0yyaroiuic s OO6yyarommiics OO0yyaromuiics OOyuaromuiics
OCHOBBI JIEMOHCTPUPYE T JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
BUH(OPMATUKU U THIOJIHOE OTCYTCTBUE | HelmoIHOE JaCTHYHOC TOJTHOE
NPOrPaMMHUPOBAHHS, | HJIH HEJAOCTATOYHO € | (i rnar rnia COOTBETCTBHUE COOTBETCTBUE
COBPEMEHHBIX COOTBETCTBHUE CIeYIOMHX CIEIYIOIMX 3HAHUMH, cne):[yIvoumx
METOJIOB Marepuary SHAHMI, YKa3aHHBIX B 3HAHUM, yKa3aHHBIX
MOJICIIUPOBAHUS U JIMCIATUIMHBI WHIUKATOPax B MHJIUKATOPax
CIELIMAIIM3UPOBAHHOT | 3HAHUM, YKa3aHHBIX yKasaHHbIX B KOMIETEHIINI KOMIIETEHIINI
0 MPOrPaMMHOTO B MHJUKATOpax HHHHKaTOanV mucouumHel. Ho JTUCITUTIIMHEL.
obecrieyeHus. 3HaeT KOMIIETEH LU KOMICTCHIINH JIOTTYCKAIOTCS CB00OOHO
OCHOBHBIE ITOJAXOJbI K | JUCIUIIJIUHEIL. JAUCHUILIIIAHBI. HE3HAYUTEIBHBI € onepupyer
BHU3YaJU3aluU Homnyckarorest OIINOKH, MPHOOPETEHHBIM H
JAHHBIX CPEICTBAMMU 3HAYUTEIIbHBIC HETOYHOCTH, 3HAHWUSIMH.
TpeXMepHOH rpaduku oMok, 3aTpyAHEHUS IPU

TIPOSIBIIAETCS aHAJITUTUYECKUX

onepanusx.

HEJ0CTATOYHOCT b
3HaHWH, 10 Py
MoKa3aTenei,
oOyJaromuics
HCTIBITHIBAET
3HAYUTEILHBIC
3aTPYAHEHUS IIPU
ONEepPUPOBAHUM
3HAHUSIMU TIPH UX
MepeHoce Ha
HOBBIE CUTYallH.

ITK-3 Cnoco0eH pa3padaTbiBaTh TPe0OOBAHMSA M IPOEKTHPOBATH NPOrPaMMHOe o0ecrieyeHne

[1K-3.1. 3uats: OO6yuarommiic s OObyuaronuiics OOyuaromnmiics OOyuaronmiics
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METOJIbI U JEMOHCTPHUPYE T JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
cpencTaa MOJIHOE HETIOIHOE YacTUYHOE IOJIHOE
MPOCKTUPOBAHUS OTCYTCTBHE WJIU COOTBCTCTBHUE COOTBETCTBUC COOTBETCTBUE
IPOrpaMMHOTO HEIOCTATOYHO € CJICTYIOIINX CJICTYIOIINUX CIIETYIOLITUX
oOecIcUYcHHs. COOTBETCTBHE 3HAHUIA, 3HAHUM, 3HAHUM,
Marepuany YKa3aHHBIX B YKa3aHHBIX B yKa3aHHBIX B
IUACIATIINHEL WHMKATOpaX WHKATOpaX WHAKATOpax
3HAHUM, KOMIETEHIUH KOMIETEHINH KOMIIETEHIIN I
YKa3aHHBIX B IUCIAILUINHEL IUCHUAIUIMHEL. HO | IMCIUILIMHEL
WHIUKATOpax Jomyckatores JIOTTYCKAIOTCS CBo0OoaHO
KOMIIETEHITU I 3HAYNUTEILHBIE HE3HAYUTEIILHBI € | OTIEpUPYET
JIMCIHIIIHHEL OIIINOKH, OIIINOKH, PUOOPETEHHBIM
MPOSIBISIETCS HETOYHOCTH, M 3HAHUSIMU.
HEJOCTAaTOYHOCT b | 3aTPYAHEHHUS NIPU
3HAHUH, 110 PSTY AHAIMTUYECKHUX
MOKa3aTeJiel, oTepaImsX.
oOyyvaromuics
HCIBITEIBAET
3HAYUTEIbHBIC
3aTpyaHEHUS MpU
OTIEPUPOBAHUU
3HAHUSAMU TIPH UX
nepeHoce Ha
HOBBIE CUTYaIUU.

B npouecce ocBoeHus: 00pa3zoBaTeNbHOW NPOrpaMMbl JaHHbIE KOMIIETEHLIUH, B

TOM YHCJIE€ UX OTAEJbHbIE KOMIIOHEHTHI, POPMHUPYIOTCS MOATAMHO B XOAE OCBOCHHUS
oOyJaronMMucs AUCHUIUIMH (MOAYJEeH), MPAaKTHK B COOTBETCTBUM C Y4YEOHBIM
MJIAHOM Y KaJICHAApHBIM rpadukoM yueOHOro mpoliecca.

IIIkana oueHUBaAHUA Pe3yJIbTATOB POMEKYTOUYHOM aTTECTALMHU U eé OnucaHue:

dopmMa IPOMEKYTOYHOM ATTECTANUM: IK3AMEH

[IpomexxyTouHast arrectanus oOydaromuxcs B (Gopme 3K3amMeHa MpPOBOIUTCS
M0 pe3yjibTaTaM BBIMOJHEHUS BCEX BHUAOB Y4eOHOW pabOTHI, MPEITyCMOTPEHHBIX
y4eOHBIM TUTAHOM TIO JAHHOM NWCUUIUIMHE, TPU ATOM YYHUTHIBAIOTCS PE3yJIbTAThI
TEKYIIEro KOHTPOJsi YCIIEBaeMOCTH B TeueHue cemectpa. OlieHKa CTeneHu
JOCTIDKEHUS O0YYAIOIIMMHUCS TJIAHUPYEMBIX PE3yJIbTaTOB O0yUEHUS TIO JUCIUTUINHE
NPOBOAUTCS TPENOAABATENIEM, BEAYIIMM 3aHATUSA [0 JUCUMUIUIMHE METOAOM
DKCIIEPTHOW OUEHKHU. [lo uToramM mnpomMeKyTOUYHOM AaTTEeCTallMy 110 AUCLIUILIMHE

BBICTABJISIETCS  OLIGHKA  «OTJIMYHO», «XOPOIIO», «YIOBJIECTBOPUTEIBLHO»  WJIH
«HEYAOBJIECTBOPUTEIHLHOY.
I[IIkaja oueHUBaHUSA Onucanue
OTnan4HO BrinonHeHsl BCE o0s13aTeIbHbIE yCJIOBUSA
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NMOATOTOBKM  CTyJeHTa K  IPOMEKYTOYHOM

aTTecTaluu, MpeayCMOTPEHHbBIC porpaMmon
qucuUIUIMHbL. CTYJIEHT TE€MOHCTPUPYET COOTBETCTBUE
3HAHWH, YMEHHUI, HABBIKOB MOKa3aTessIM,
MPUBEICHHBIM B Ta0IHIaX, OnepupyeT

MPUOOPETCHHBIMU 3HAHUSMH, YMCHUSMH, HaBBIKAMH,
MIPUMEHAET UX B CUTyallUsIX MOBBIIICHHON CJIOKHOCTH.
[Ipr 3TOM MOTYT OBITh JOMYIIEHBI HE3HAYUTEIHLHBIC
OMMOKH, HETOYHOCTH, 3aTPyAHEHUS NpHU TEpPeHOCEe
3HAHUU U YMEHHUM HA HOBBIC, HECTAHIAPTHBIE 3a/1a4H.

Xopouio

BrinonaHeHsl BCE o0si3aTeJIbHbIE YCJI0BUSA
MOJArOTOBKH CTy/I€HTA K MPOMEKYTOYHOM
aTTrecTalnmm, MPEeNyCMOTPEHHBIE MpOrpaMMOou
JACHUIUIAHBL. CTyJIEHT I€MOHCTPUPYET COOTBETCTBUE
3HAHUM, YMEHUH, HABBIKOB MOKa3aTeIIsIM,
MIPUBEACHHBIM B TabnuIax, ONEpUPYyET

NpUOOPETEHHBIMH 3HAHUSMH, YMEHUSMH, HaBBIKAMHU.
B T0 )€ BpemMs TIpu  OTBETE  JOIYyCKaeT
HECYIECTBCHHBIE IOTPEIIHOCTH, 33Ja4d pPEIIacT C
HEJI0YETaMH, HE BIUSIOIIMMH Ha OOIIUNA XOJT PEIICHHS .

Y 10BIETBOPUTEIBHO

BrinosHeHsl BCE o0s13aTe/IbHbIC yCJIOBUA
MOJATOTOBKH CTYJAEHTA K MPOMEKYTOUYHOM
aTTecTaluM, MPETyCMOTPEHHBIE pOrpamMMon
JACHUIUIAHBL. CTyJIEHT I€MOHCTPUPYET COOTBETCTBUE
3HAHUM, YMEHUH, HaBBIKOB MOKa3aTeIIsiM,
MIPUBEACHHBIM B TabIHIax, ONEpUPYyET

NPUOOPETECHHBIMA 3HAHUSMH, YMEHUSMH, HaBBIKAMHU.
Ho moxkaspiBaeT HeryOOKue 3HAHUs, MPU OTBETE HE
JIOITyCKaeT TPYyOBIX OIMIMOOK WIJIM IPOTUBOPEUNIA, OTHA-
KO B ()OpPMYJIMPOBAHUU OTBETA OTCYTCTBYET JOJIKHAsS
CBSI3b MEXK]Iy aHAJIM30M, apTyMEHTAIIMEH U BBHIBOIAMH,
B pEHICHUH 3a7ad MOTYT COJEPKaThcsl TpyObie
omuOku. JIJis momy4yeHus mpaBUILHOTO OTBETa TPeOy-
IOTCSI YTOYHSIFOIITUEC BOTIPOCHI.

HeynoBieTBopuTEIBbHO

He BhInosiHeHBI 00513aTe/IbHbIE YCJIOBHS MOATOTOBKH
CTyJeHTa K  IPOMEKYTOYHOH  aTTeCTALUM,
MPEyCMOTPEHHbIE TporpaMmMon aucuuruineel, WMJIN
CTYAEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HaHUM, YMEHUH, HABBIKOB MIPUBEICHHBIM B TaOJIUIIAX,
JOMYCKAIOTCA 3HAUUTEIbHbIE OIIMOKHU, MPOSBISETCS
OTCYTCTBUE 3HAHUW, YMEHUW, HABBIKOB IO PALY
MOKA3aTeNIel, CTYICHT HWCHBITHIBAET 3HAYUTEIbHBIE
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YMCHHAMU.

3aTPYJHEHHUs]T IIpU  ONEPUPOBAHUU

3HAaHUSIMHU H

OCOoO~NNOTPS, WN B

7.3. OueHouyHble cpeacTBaM

7.3.1. Bonipocsl 1J1s1 IPOMEKYTOUHOM aTTecTaAllMU (IK3aMeHa):

[TepuenTtpon.
OOydeHuss  HEUPOHHOHM CETU C  TMOMOIIBIO

pacrpocTpaHeHUs OITUOKH.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217,
28.

29. B yeMm oTinyue CTaTUYECKUX IKCIIEPTHBIX CUCTEM OT JUHAMHUYCCKHUX ?

CrpykTypa AepeBbEB PEIICHMUIA.
Bunpl paznensronux GyHKITHIA.
OOyueHnus nepeBa pelieHui.
Anroputm RandomForest.
Anroputm AdaBoost.

Kackan xnaccugukaTopos.
Knacrepusanus.

OOyuenue 6e3 yuurens.
Anroputm k-means.
Hepapxuueckast Kinactepusalusi.
MeTto1 OIOpPHBIX BEKTOPOB.
Meton k-Onmxalimmnx coceien.
Jloructuueckas perpeccusi.
bunapnas nuneiinas kinaccudukanus.

. O630p 33124, peniaeMblx AITOPUTMAMHA MAIIMHHOTO 00y4YEeHHUSI.
. Knnaccuduxkanus aaropuTMoB MalllMHHOTO 00y4YEHUSI.
. JInHenHbIe MOJIENIN PETPECCUMU.

. bazucueie QpyHkIUN.

. Perymsapuszanusi.

. llenmeBast (hyHKITUS JOTUCTHYECKON PETPECCHH.

. Perynmapuszanus 1orucTu4eCcKor perpeccum.

. CTpyKTypa HelpoHa.

CrpykTypa HEUPOHHOM CETH.

10.
11.

JIrOpUTMA

Komrmo3ummu Mojeneit rpaiueHTHBINH OYCTUHT ¥ OJICHIVHT.

3agaua knactepuzanuu. Kaptel KaxoHHeHa.

oOpatHoro

[TpuBenuTe KIaccUpUKAIMIO SKCIEPTHBIX CUCTEM TI0 CTEMEHU MPOpabOTaHHOCTH
1 OTJIQXKEHHOCTH.

30. OnummTe Ha3HAYEHUE U OCHOBHBIE IPUHIIUIIBI TOCTPOEHUS HKCIIEPTHON CUCTEMBI

MYCIN.
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7.3.2 TunoBble NpaKTUYECKUE 3aaHUS
1. Yto Ha3bIBAIOT TAaHHBIMU B MAITUHHOM O0y4YeHUU?

a. MaTPUIIBI
b. 00BEKTHI
C. MPU3HAKU
d. anroputm

. GpyHKIHSA

2. Ilpennonoxum, y Bac €CTb 5 siA€p CBEPTKU B IIEPBOM CJIO€ CBEPTOYHOMU
HEUpOHHOM ceTh. Kaxkzmoe sapo cBEpTKH MMeeT pasmep 7 X 7, UMEET HyJIeBOE
3aroyiHeHre U uMeer mar 1. Pasmep BXOAHOro M300paskeHUs 3TOrO CJIOSL COCTABIISAET
224 x 224 x 3. KakoB pa3Mep BbIXOAHOTO CUTHaja 3TOr0 CI0s?

a)218x218x 5
0)217x217x3
B)217x217x 8
r)220x220x 7

3. Kakue u3 cnegyromux hopm anroputm K-Means MOKET HE arperupoBaTh?

a) CrimpaipHOe pacipeieicHue

6) Kpyrosoe pacnpenenenue

B) JIleHTOUHOE pacTpocTpaHeHHE

r) Beimykitoe pacrnpeneseHue moJIMroHoB

4. Ilpm nmocTpoeHMM MOJEIW JAEPEBA PEUICHUM Mbl pa3AeisieM y3ell JJis
onpeneneHHoro atpudyra. Kakoe u3 ueThlpex M300pakKeHH HUXE COOTBETCTBYET
HanOoJIbIIEMY PUPOCTY UH(pOpManuu?

_ a)
:-\ln--t 5 Bomasdty OUth

| - ok 6)

humi

! yes ye yes dlty

yes

yos yes yes yes B)
yos yos yes :

): L e yes Wlnd
: no 0o yos Yy
no yor F)

temp

eratu
- re

ny overvas racmy high morral

4 ‘, . B n-
yes \ 2l MEpH
yes yes oM

yor yeu 4 yeu 3
yes yos yes yeu yes IIpocC

yes no yos yos yes TpaH
yes a5 ™ yer yeu

= 0 oo no a0 CTBC
no LA (n>

1)

KaKOM M3 CIEMYIONNX METOIOB HanOoJee MOIXOIUT sl OOHAPYKEHUST BHIOPOCORB?
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a) paccrosinue Maxananobuca

0) HopmainbHas BeposiTHOCTD Irpadrka
B) KopoOouHbI#i CHOKET

T') TI0JIe KOPPENISIUN

7.3.3. TUOBOI DK3aMeHAIIMOHHBIN OUJIET

MHWHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUNCKON OEJEPALINI
OEJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXJIEHUE
BBICIIIET'O OBPA3OBAHUA
«MOCKOBCKHUM MOJIJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)
|

dakynpreT nHGOPMAIIMOHHBIX TexHOMorui, Kapenpa CMAPT-texHom0THI

JucuunnuHa: DKCHIPTHBIE CUCTEMBI
Oo6pa3zoBarenbHas nporpamma: Kubepdusndeckue cucreMbl

BUWJIET Ne 1

1. Perynspusarus.
2. Mepapxudeckas KiiacTepu3arus.
3. 3anaya kinactepusanuu. Kaptel KaxonHena.

Y TBepKIaEHO: / [« » 20 r.
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