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1 Hean, 321241 U IVIAaHUPYEMble pe3yabTAThl 00yYeHHs 110 JMCUMILINHE

K OCHOBHBIM LIETISIM OCBOEHUS TUCHMITIMHBI « MeTo1bl MAIlIMHHOTO 00y4YeHHsI U HEHPOHHBIE
CETH» OTHOCHUTCS: U3yUYEHUE MATEMAaTUYECKUX U UHCTPYMEHTAIBHBIX CPEJCTB MPUHATHUS PELLICHUH,
MAaIlIMHHOTO O0YYeHHs, a TAKXKe CO3/1aHus CUCTEM NoAnep KK npuHaTus pemenuit (CIIIP) u
UCIIOJIb30BaHUs UX B MPO(PeCcCHOHAIBHON 1eATENbHOCTH.

K ocHOBHBIM 331a4aM JUCHUIUIMHBI «MeTOo/Ibl MAIIMHHOTO O0YYEeHUsI U HEHPOHHBIE CETH

OTHOCATCA:

O3HAKOMJICHHE C OCHOBHBIMU [IOJIO)KCHMSAMU TEOPUU IIPUHATHS PEIICHUM U
MalIMHHOTO O0yUYEHUS;

U3Y4YEHUE U IPAKTUYECKOE OCBOCHHE COBPEMEHHBIX METOJOB IPUHATHUS PELICHUN U
MAaIIMHHOTO O0YYEeHHUS;

IPUMEHEHHE  CPEICTB  KOMIIBIOTEPHOM  TEXHHKM U
UH(POPMALMOHHON MOACPKKH U aHATN3a MPEIMETHON 00J1acTH;
(dopmupoBaHue MpeAcTaBlIeHUu 0 GhopMalu3aluy MPOLEeAyp NPUHATHS pEIIeHUH, a
TaK)Ke y4eTe YCIOBUM PUCKA U HEONPEAEIEHHOCTH IIPU IPUHATUHN PELLICHU;
03HAaKOMJICHHE C METOAAMM SKCIIEPTHBIX OLEHOK;

M3Yy4YEHUE CTPYKTYPBI, METOA0B U cpeacTB noctpoenus CIIIIP;

(dopMHpOBaHHE Yy CTYIEHTOB MpO(pEeCCHOHAIBHBIX KOMIIETEHUMH B 00JacTtu
COBPEMEHHBIX U IEPCIEKTUBHBIX TEXHOJOTHH CO3JaHUS M BHEIPEHUS DKCIIEPTHBIX
CUCTEM.

PCUICHHUA 3aJa4

O6yuenne mno aucuumiuHe «MeToIbl MAIIMHHOTO OOy4YeHUS U HEHUpOHHBIE CETH»

HampaByieHO Ha (P OPMUPOBAHUE Yy 00YUAIOIINXCS CIETYIOMINX KOMIIETEHLIUM):

Koa v HaumeHoBanue KOMIeTeHIIMI

I/IH[[I/IKaTOpr JOCTHUKECHUA KOMIICTCHIIUHN

YK-1. Cioco6eH ocymecTBISITh TIOUCK,
KPUTHYECKHI aHaIN3 U CUHTE3 WH()OpMAIINH,
MPUMEHSTh CUCTEMHBIN MOJIXO0/ IS PEIICHUS
MMOCTaBJIEHHBIX 3a1a4

VK-1.1. 3nats:

METOAMKH CUCTEMHOTI'O MOAX0Aa sl
peteHust MpoeCCHOHAIBHBIX 3a7ad.
VK-1.2. Ymers:

aHAJM3UPOBATh U CUCTEMATHU3UPOBATH
Pa3HOPO/IHbIE JaHHBIE,

orieHUBaTh Y (PEKTUBHOCTH MPOIIEYP
aHaJM3a MPoOJIeM U MPUHSITHS PEIICHUH B
npodeccroHabHOM 1eATENbHOCTH.
VK-1.3. Bnagers:

METOJIaMU IPUHSTHS PEIICHUH.

I1K-1. CnocoOeH BBIMOIHATH PabOTHI MO
co3aHuio (MonupuKaum) u
conpoBokaeHnto MC, aBToMaTu3upyronmx
3aJ]aui OPraHU3aIMOHHOTO YIIPABICHHS U
OU3HEC-IIPOLIECCHI

IIK-1.2. YMmeTs.

AHATM3UPOBATh HAYYHO-TEXHUICCKYIO
JUTEpaTypy, U3BIEKATh U3 HEE CBEICHHSI,
HEOOXOIUMBIC JUTS PEIICHUS TTOCTABIICHHOM
3aJa4u.

[TK-2. CriocoOeH oCyIIecTBISITh YIIpaBieHHE
npoekTamu B oonacti UT Ha ocHOBe
MOJTyYEHHBIX TUIAHOB MPOEKTOB B YCIOBHUSX,
KOTI'Jla IPOEKT HE BBIXOJUT 32 IPEEIIbI
YTBEP>KICHHBIX ITapaMETPOB

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

[TK-3. CniocobeH pa3pabaTsiBaTh TpeOOBaHUS
U IPOSKTHPOBATh MPOTrPaMMHOE 00eCIIeueH e

ITK-3.1. 3HaTs:
METOJIBI M CPEJICTBA IPOCKTHUPOBAHUS
POrPaMMHOTO 00ECTICUCHUSI.




2 MecTO JMCHUILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

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

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

OCHOBBI HH)XEHEPHOTO MTPOEKTUPOBAHMUS;

[IpoekTrpoBaHue CalTOB;

[IpoexkTupoBaHue 1M0JIb30BATEILCKUX UHTEP(ENCOB B BEOD;
[IpoexTrpoBaHue OU3HEC-TIPOLIECCOB U CTPYKTYP B BeO MHIIYCTPHH;
[IpoekTupoBanme BeO-CEPBUCOB;

Mertoab! ynpaBieHUs BeO-IIPOEKTaMH;

[IpoekTHas neAaTeNnbHOCTD;

OKCIEPTHBIE CUCTEMBI.

3 CTpyKTypa U coaep:KaHue AUCHUILTHHBI

OOmass TPyJOEMKOCTh JUCIHIUIMHBI COCTAaBiIsieT 4 3a4eTHBIX €IWHUIBL, T.e. 144
aKaJIeMHYeCKUX 4Yaca (M3 HUX 72 4YacoB — CaMOCTOsITENbHAas paboTa CTYIEHTOB U 72 dYaca —
ayJIMTOPHBIC 3aHSITHSA).

Pazgensl aucHMIUIMHBI M3Yy4arOTCs Ha YETBEPTOM Kypce B CEIbMOM cemecTpe, (opma
MIPOMEKYTOUYHOM aTTECTAlUU - SK3aMEH.

3.1 Buabl yueOHoii padoThl U TPYA0EMKOCTh

(mo ¢popmam oGyueHus)

3.1.1 Ounas popma oOyueHHs

Ne . KoanuectBo CemecTpnl
Buj yueOHoii padoTsl
n/n 4acos 7
1 | AyauTopHble 3aHATHS 72 72
B ToM uucne:
1.1 | Jlekum 18 18
1.2 | CemuHapcKue/IpaKTUYECKHUE 3aHATHS
1.3 | JIabopatopHble 3aHATHS 54 54
2 | CamocTosiTesibHasI padoTa 72 72
3 | [IpomekyToUYHAasi aTTeCTAIUS
DK3aMeH 9K3aMeH
Uroro: 144 144




3.2 TemaTuyecKuii NJIaH U3yYeHUS TUCHHUILIMHBI
(mo ¢popmam oGyueHus)

3.2.1 Ounas popma 0OyueHus

TpynoeMKoCTh, 4ac
AyauTopHas paboTa EE
sg |2 | Eg| %
Ne Pa3jesbl/TeMbl o - S¥ x| Ex| 82|88
n/n AUCIHUILTAHBI 3 E § 2 é % E % % 5 §
" | &2 |£E5 £5|g5|§¢%
3878 & & | 2
O E = = S
1 BBenenue 20 2 8 10
2 Pemenue npoGiem 20 2 8 10
3 3HaHUS U PACCYKIACHUS 20 2 8 10
4 [IpencraBieHne 3HaHUN 21 3 8 10
3 Heonpenenennbie 3HaHus 21 3 8 10
6 OOyueHre 1 HaKOIIJICHUE 3HAHHUH 21 3 7 11
7 WHTennekTyalibHble CUCTEMBI 21 3 7 11
Hroro 144 18 54 72

3.3 Conep:xaHue TUCHUILTHHBI

1.

Bsenenue

Hexotopsle ncropuueckue CBECHUS O 3apOKACHUN U PA3BUTHH JUCLUTIIINHEI
«CuCcTeMBI UCKYCCTBEHHOI'O UHTEIIIICKTa;

[Ipumepsr npunoxennit U. [Ipeamer uccnenoBanys MICKyCCTBEHHOIO HHTEIUIEKTA;
TpynHo dhopmanuzyemble 3a1a41 MPOSKTUPOBAHUS;

Knaccudukanus mogenei npeacTaBieHust 3SHAHUH.

2. Pemenue npoGiem

@opMaJIbHBIE CUCTEMBI;

I'pacdoBbie u runeprpadoBbie MOIETH;

N-NJIA nepesss;

MerTo1bl TOMCKA B MPOCTPAHCTBAX COCTOSIHUM;

NudopmupoBaHHBI TOUCK U UCCIIEIOBAaHUE MPOCTPAHCTBA COCTOSIHUM;
3aga4m yI0BJIETBOPEHUSI OTPAHUYEHUI;

[Touck B ycnoBUSIX IPOTUBOIEUCTBHUS.

3. 3HaHUS U pacCyKACHUS

ApXUTEKTypa cucTeM, OCHOBaHHbBIX Ha 3HaHUAX (CO3);

NuTepdeiics! sxkcnepToB 1 KOHEUHBIX Mosb3oBaTeneit CO3;

Tunsl Mozienel, NCNOIB3yEMBIX IS ipeacTaBieHns 3Hanui B CO3;

SI3bIKM NIpeCTaBIEHUS 3HAHMM;

Jlornueckue AI13, nponykunonnsie AI13, konuentyansnsie AI13;

Mopemu paccyxnenunit B CO3. Tumbl 3THX Mozeneu (Jorudeckas IeayKITUs,
WHAYKIUS, a0TyKIHsl, BEIBOJ], OCHOBAaHHbII HAa HEYETKOM JIOTUKE);

OBpHUCTHYECKUI TIOMCK B MPOCTPAHCTBE COCTOSHUN. TaKTHKU 3BPUCTHYECKOTO
noucka. OLIEHKH CI0KHOCTH IBPUCTUYECKOTO MOUCKA.

4. TlpencraBieHre 3HAHUI

Jloruka npeIuKaToB Kak METasA3bIK;

Hcuncnenue npeaukaToB NEPBOro MOPSIKA;

[Toctpoenue cucTeMbl 3HaHUK € UCIOJIB30BAHUEM CEMAHTUYECKUX CETEM;
ABTOMaTHYECKOE JOKA3aTEIBCTBO TEOPEM;

Merton pe3oonuu;

Jlornueckoe cnenctue. [Ipo6iempl 00111€3HAYMMOCTH U BBITIOJITHUIMOCTH;




e Meroa aHATUTHYECKUX TAOJIHII,
e AOaykmus B pono3uIMoHaIbHOM joruke. [Ipumepsr 3agaa MU, Tpedyrommx
MpPUMEHEHHS a0 Ty KIHH.
5. Heonpenenenusie 3HaHUS
e BeposTHOCTHBIE pacCyKICHHUS;
o Heuerkne MHOXeECTBA.
6. O0yueHe 1 HAaKOTUICHUE 3HAHUN
o Tloncucrembl HaKOIICHUS 3HAHUM, OOILIEHUS, OOBSICHEHMUS,
e (OOy4eHHe HA OCHOBE HAOIIOACHHUIA;
o [Ipumenenue 3HaHUI B OOYYCHHH;
e Bri6op o0yuaromiero MHOXeCTBa;
e CrartucTuyeckue MeTo bl 00yUeHNUS;
e OOydeHue C MOJKPEIICHHEM.
7. IHTEnneKTyanbHble CUCTEMBI
e  DKCHEPTHBIE CUCTEMBI;
e Pa3HOBUAHOCTH 3KCIIEPTHBIX CUCTEM U METObI IOCTPOCHUS;
o Ilpumepsl uHTEIIEKTYaNbHBIX cucTeM. CrIocOOBI pealn3aluy.

4  YyeOHO-MeTOAHYECKOEe H HH(POPMAIMOHHOE 00ecneueHue

4.1 OcHoBHas JMTEpaTypa

1. ITnatonos, A. B. MammunHoe o0yueHue : yueOHoe nocodue aiis By3oB / A. B. Ilnatonos.
— Mockaa : U3znatenbctBo FOpaiit, 2023. — 85 c¢. — (Bsicmiee o6pazoBanue). — ISBN 978-5-
534-15561-7. — TekcT : anexTpoHHbI // O0pa3oBarenbHas miaTdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/520544

2. Boponos, M. B. CucteMbl HCKyCCTBEHHOTO MHTEJUIEKTA : YICOHHUK U MPAKTUKYM IS
By30B / M. B. Boponos, B. U. Ilumenos, U. A. He6aeB. — Mocksa : U3natensctBo FOpaiit, 2023.
— 256 c¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-14916-6. — TekcT : 21€KTPOHHBIH //
OopazoBarenbHas miartdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/519916

3. UBanoB, B. M. HMHTemiekTyaapHbIe CUCTEMBI : ydeOHOE TTocodue 11t By30B / B. M.
WBanoB ; nox HayuyHoi penakuueid A. H. Ceceknna. — Mocksa : M3garensctBo IOpaiit, 2022. —
91 c. — (Bricmiee obpazoBanne). — ISBN 978-5-534-00551-6. — Tekcrt : 3neKTpOHHBIH //
OopazoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492094

4. 3aropynbko, FO. A. MckyccTBeHHbIN nHTEeKT. IH)keHepus 3HaHuil : yueOHoe mocobue
s By3oB / FO. A. 3aropynbko, I'. b. 3aropynsko. — MockBa : U3natensctBo FOpaiit, 2022. — 93
c. — (Bricmree oopazoBanue). — ISBN 978-5-534-07198-6. — TekcT : 2JIeKTpOHHBIH //
OopazoBarenbHas miatdpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/494205

4.2 JlonoJHUTEIbHAS JIUTEPATYpa

1. beccmeprthsiif, . A. CucreMbl HCKYCCTBEHHOTO UHTEIJIEKTa : yueOHOe Tocodue s
By30B / . A. BeccMmepTHbIifl. — 2-€ u3f., ucnp. u gon. — Mocksa : M3narensctBo FOpaiir, 2023.
— 157 ¢. — (Bsicmiee o6pazoBanue). — ISBN 978-5-534-07467-3. — TekcT : 21€KTPOHHBIH //
OopazoBarenpHas miatgpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512657

2. AHaym3 aHHbBIX ;| y9eOHuK Jutst By30B / B. C. MxurapsH [u ap.] ; mox penakmueii B. C.
Mxurapsna. — Mocksa : M3narensctBo FOpaiit, 2023. — 490 c. — (Briciiee oOpa3oBaHue). —
ISBN 978-5-534-00616-2. — TekcT : anmekTpoHHbIH // O0pazoBaTenbHas miatdopma FOpait
[caitt]. — URL.: https://urait.ru/bcode/511020

4.3J1eKTpOHHBbIE 00pa3oBaTe/IbHbIE PeCypChl

1. 30P Kypc MammnHoe 00yueHue u HEeHpOHHBIE CETH

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



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

4.4 JInueH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe

o0ecreyeHue
1. Microsoft Windows.
2. Be6-6paysep, Chrome.

3. Microsoft Office 365

4.5 CoBpeMeHHbIe NMPO(eccuOHATbHBIE 0a3bl TaHHBIX U MH(OPMALIMOHHbIE
CIIPABOYHbIE CUCTEMBbI

1. ®enepanbHas rocyaapcTBeHHas HHPOPMAIIMOHHAs cUcTeMa - HarmonanpHas
anexkTponHas oubauorexa (HOB) https://H36.pd
2.

5 MarepuajbHO-TeXHHYECKOE 00ecTieueHne

JlaGoparopHble pabOThI U CaMOCTOSITENIbHAsL Pa00Ta CTYIEHTOB JIOJIKHBI IPOBOAUTHCS B
CIEIUAIN3UPOBAaHHON ay IMTOPUH, OCHAILIEHHON COBPEMEHHOM OPITEXHUKOW U IEPCOHAIBHBIMU
KOMIIBIOTEPaMHU C IPOrPaMMHBIM 00ECIIEYEHUEM B COOTBETCTBUU C TEMATHUKOW N3y4aeMOro
matepuaina. Yucno pabodux MeCT B ayIMTOPHH JOJKHO OBITh JOCTATOYHBIM U1 00eCeueHHs
WHAMBUYyaIbHON paboThl cTy1eHTOB. Pabouee MecTo mpenogaBaTesis JOHKHO ObITh OCHAIIEHbI
COBPEMEHHBIM KOMITBIOTEPOM € MOJIKIIOYEHHBIM K HEMY IIPOEKTOPOM Ha HACTEHHBIHN dKpaH, WIN
MHBIM aHAJOTMYHBIM 110 (YHKIMOHATBHOMY Ha3HAUCHHUIO 000PYT10BaHHEM.

6 Meroanyeckne peKOMeHAAIUH

6.1 MeToanueckne peKOMeHAAIUH [IJIs1 MPeNnoAaBaTeis N0 OPraHu3auuu
00y4eHus

1. ITpu MOATrOTOBKE K 3aHATHAM CleAyeT MpeBapUTEIbHO MpopaboTaTh MaTepHal 3aHsATus,
MPETYCMOTPEB €r0 M0/1auy TOYHO B OTBEICHHOE ISl 3TOr0 BpeMs 3aHsaTus. CieayeT noaroToBUTh
HE0OXO0JMMbIe MaTepUajbl — TEOPETUUECKUE CBeIeHus, 3afauu u ap. [Ipu npoBeaeHnn 3aHATUS
CJIeZlyeT KOHTPOJIMPOBATh M0/Iady MaTepHasa U pelieHne 3a/1aHuil ¢ y4eToM y4eOHOrO BpeMeHH,
OTBEAECHHOTO JJIsl 3aHATHS.

2. Ilpu npoBepke pabOT U OTYETOB CJIEAYET YUUTHIBATH HE TOJILKO MPABUIBHOCTh
BBITMIOJTHEHUS 33/1aHU/, HO ¥ ONITUMAIBHOCTh BRIOPAHHBIX METOJIOB PELICHHS, IPaBUIBHOCTh
BBITIOJIHEHUSI BCEX €T0 I1aroB.

6.2 MeToanueckue yKazaHus sl 00y4aIOIUXCS 110 0CBOEHH IO THUCIMILIHHBI

N3ydenune TUCIMIUIMHBI OCYIIECTBIISIETCS. B CTPOIOM COOTBETCTBHH C 11€JI€BON YCTAaHOBKOH B
TECHOW B3aMMOCBSI3U C y4eOHBIM Mi1aHOM. OCHOBOM TEOPETHUECKOHN MOJATOTOBKH CTYJECHTOB
SBJISIIOTCS Ay AUTOPHBIE 3aHATHUS, TaOOPaTOPHBIE PAaOOTHI.

B nporiecce camocTosSTeNNbHOM paObOTHI CTYIEHTHI 3aKPETUISIOT U YIUIYOJISIOT 3HAHUS,
IOJy4YEeHHBIE BO BpEMsl ayIUTOPHBIX 3aHATHUH, 10paOaThIBAlOT KOHCHEKTHI M 3alIUCH, TOTOBSTCSA K
NPOBEICHUIO 1 00padaTHIBAIOT PE3yJIbTATHI JAOOPATOPHBIX PabOT, TOTOBATCS K MPOMEKYTOTHOM
aTTeCTalluH, a TAKXKE CAMOCTOATENIbHO U3Yy4atoT OTAEIbHbIE TEMbI yU€OHOH TPOrpamMMmBl.

Ha 3aHATHSAX CTyA€HTOB, B TOM YHCJIE MPEANOIaraoluX NPakTHYeCKYI0 JesTEIbHOCTD,
OCYILECTBIISICTCS 3aKPEIUICHUE MTOJyYE€HHBIX, B TOM YHCIIE U B IIPOLIECCE CAMOCTOATEIbHON paboThI,
3Hanuil. Oco0oe BHUMaHKE 00paIiaeTcsi Ha pa3BUTHE YMEHHIA U HABBIKOB YCTAHOBIICHUS CBSI3H
HOJIOKEHUN TeOpUH ¢ MPO(pECCHOHATBHON IEATEIbHOCTHIO OYAYIIEro CIeHUualInCTa.


https://нэб.рф/

CaMocTosTenbHast pa60Ta OCYHICCTBJIACTCA UHAUBUAYAJIBHO. KOHTpOJII: CaMOCTOSITEeIILHOU
paboThl opraHu3yercs B IByX GopMax:
e CAMOKOHTPOJb U CAMOOIIEHKA CTY/ICHTA;

e KOHTPOJIb CO CTOPOHBI IIPEMNo1aBaTeiei (TEKYIUi U IPOMEKYTOUHBIH ).
Kputepusimu o1leHKH pe3yIbTaTOB CAMOCTOATEIBHOM pabOThI CTyICHTA SBIISIIOTCS:
e YPOBEHb OCBOCHHUS CTYJIEHTOM y4eOHOT0 MaTepHaa;
. YMCHUA CTyACHTA UCIIOJIBb30BATh TCOPECTUYCCKUC 3HAHUA ITPHU BBINTOJIHCHUN
NPAaKTHYECKUX 3a7a4;
e cOPMUPOBAHHOCTH KOMITETEHITHII;
e o(dopmiieHHe MaTepuaa B COOTBETCTBUU C TPEOOBAHUSIMHU.

7 MoHJ OLIEHOYHBIX CPEJCTB

7.1 MeToabl KOHTPOJISl U OLIEHUBAHUA Pe3yJabTATOB 00yUeHH s

B mpornecce 00ydeHHs1 MCTIONB3YIOTCS CIEIYIOIIUE OLEHOUHBbIE (POPMBI CAMOCTOSTEIBHOMN
paboThl CTYACHTOB, OLICHOYHbBIE CPEJCTBA TEKYIIET0 KOHTPOJS YCIEBAEMOCTU U MPOMEXKYTOUHBIX

aTTECTaIlUU:

e jabopaTopHbI€ pabOTHI, IK3aMEH.

7.2 llIkana u KPUTEPUH OLEHMBAHUS Pe3yJIbTATOB 00y4eHU s

Ilokazatenem OLICHUBAaHUA KOMHCTCHL{I/Iﬁ Ha pa3jIMYHbIX 3TallaX UuX (I)OpMPIpOBaHI/IH SABJIACTCA
JOCTHIXCHHC O6y‘~IaIOIHI/IMI/IC$[ IIAHUPYCEMBIX PE3YJILTATOB o6yquI/1$1 110 JUCIHHITIIMHE.

Kpurtepun onennBanus
IToxkazarennb
2 3 4 5
VYK-1. CnocobGeH ocyiecTBIsATh MOUCK, KPUTUYECKHH aHAIM3 U CUHTE3 HH(popMaiu,
MPUMEHSATHh CUCTEMHBIN TTOAXO0/ i1l PEIICHHsI TTOCTABIICHHBIX 3a7a9
VYK-1.1. 3naTh: Oo6yuarommiic | OOyuaromuics Oo6yuarommiicss | OOyvarontuiics
METOJIUKHU s JEMOHCTPHUPYET | JEMOHCTPHUPYET | JAEMOHCTPUPYET
CHUCTEMHOTO JIEMOHCTPUPYE | HEMOJIHOE YaCTUYHOE MOJTHOE
MOX0/1a JIJIst T TTOJTHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHUE
penieHust OTCYTCTBHUE o (14% 01117 0.4 o (14% 011117 0.4 [ (914% (011117 .¢
npo(heCcCHOHANBHBI | WU 3HAHHMH, 3HAHHMH, 3HAHU,
X 3a/1a4. HEJIOCTAaTOYHO | YKa3aHHBIX B YKa3aHHBIX B YKa3aHHBIX B
YK-1.2. Ymers: e WHAUKATOpax WHAUKATOpax HHAUKATOPax
aHAITMU3UPOBATH U COOTBETCTBUE KOMIETEHITUH KOMIETEHITUH KOMITETEHITU I
CHUCTEMAaTU3UPOBAT | MaTepHally JIACTIUTITUHBI JACTIUTUTUHBI JIACIIUTUTUHBI
b PA3HOPOIHBIC JTACTIUTLTUHBI «3Hath» (cM. M. | «3HaTh» (CM. . | «3HATH» (CM. II.
JIaHHBIC; 3HaHUH, 3). 3). Ho 3). CBobOoaHO
OIICHHUBATh yKa3aHHBIX B Jomyckarores JIOTTY CKAIOTCSI OTIepUpyeT
3¢ (HEeKTUBHOCTH WHJUKaTOpax 3HAYUTEIIbHbBIC HE3HAYUTENbHBI | TPUOOPETECHHBIM
MpOIIeTyp aHAM3a | KOMIETEHIMHA | OIIMOKH, € OInOKH, Y 3HAHUSIMU.
npobyieM u JACIITUTLTUHBI MPOSIBISIETCS HETOYHOCTH,
MIPUHATHUS «3HaThy» (cM. HEJIOCTAaTOYHOCT | 3aTpyAHEHUS
peLIeHUIl B m. 3). b 3HAHUU, 110 pu
podeCCHOHAITBHO pany AHATUTHYECKUX
U IeATEeIbHOCTH. rmoKazarteJiei, orepanusx.
VK-1.3. Baagers: oOyyJaromuics
WCIIBITHIBACT
3HAYUTEIbHbIE




METOaMU
HNPUHSTHS
pELIEHU.

3aTpyAHEHUS
npu
ONIEpUPOBAHUU
3HAHUSIMH TIPH
UX IepeHoce Ha
HOBBIE
CUTYallUN.

[IK-3. Criocoben pazpabaTsiBaTh TpeOOBaHUS U MIPOESKTUPOBATH IPOrPAMMHOE 00ecTIeYeHre

I1K-3.1. 3Hatk:
METO/IbI
CpencTBa
MIPOCKTUPOBAHHUS
IPOrPaMMHOTO
obecneyeHus.

OO0yuarommiic
S
JEMOHCTPUPYE
T ITOJIHOE
OTCYTCTBHE
WU
HEJIOCTaTOYHO
e
COOTBETCTBHUE
MaTepuaity
JACTTUTLTUHBI
3HAHHMH,
YKa3aHHBIX B
WHUKATOpax
KOMIICTEHITUM
JACIUILTUHBI
«3HaTby» (cM.

m. 3).

OO6yuarommiics
JTEMOHCTPHUPYET
HETIOJTHOE
COOTBETCTBHUE
CJIEIYIOIINX
3HAHHMH,
YKa3aHHBIX B
WHUKATOpax
KOMIIETCHITUIH
JUACIUILTHHBI
«3HaTp» (CM. II.
3).
Honyckatorcs
3HAYUTEIbHBIC
OIINOKHU,
MIPOSIBIISIETCS
HEJIOCTaTOYHOCT
b 3HAHWH, 1O
pany
ToKa3aTeliei,
oOyyaromuics
WCIIBITHIBACT
3HAYUTEIbHBIC
3aTpyaAHEHUS
npu
OTICPUPOBAHUH
3HaHUSMU TIPU
HX TIEPEHOCEe Ha
HOBBIE
CUTYaIiH.

OO6yuarommiics
JIEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHE
CJIEIYIOIINX
3HAHHMH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIIETCHIIUH
JUCIUTLIUHBI
«3HaTp» (CM. II.
3). Ho

JIOTTY CKAIOTCSI
HE3HAYUTEIIbHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyaHEHUS
npu
AHAJIUTHYECKUX
onepanusx.

OOyyarommiics
JTEMOHCTPHUPYET
IIOJIHOE
COOTBETCTBHE
CJIeIYIOIIUX
3HAHWMH,
YKa3aHHBIX B
WHIUKATOpax
KOMIICTCHITHM
JTUCIMIUTHHBI
«3HaTby» (CM. 1.
3). CBobGoaHO
onepupyeT
MPUOOPETEHHBIM
W 3HAHUSMHU.

[TK-2. CiocobeH ocyIiecTBIATh yrpaBieHue npoekramu B oomacti T Ha ocHOBE MOTy4YeHHBIX
MJIAHOB MPOEKTOB B YCJIOBUSX, KOTJIa IPOEKT HE BHIXOJUT 3a MPEJIEbl YTBEPIKICHHBIX

napameTpoB
[IK-2.1. 3uars: OO0yuarommiic OO0yuarommiicst OO6yuarommiicst | OOyvaronuiics
BO3MOXKHOCTHU i JEMOHCTPHUPYET | JEMOHCTPUPYET | NEMOHCTPUPYET
WHGOPMAILMOHHBIX | JEMOHCTpUpYE | HEMOJHOe YacTUYHOE MMOJTHOE
CHCTEM. T ITOJIHOE COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
OTCYTCTBHE [ (S13% 0111704 [ (13 % 0111704 CJIETYFOIINX
4301 3HAHHMH, 3HAHHMH, 3HAHHMH,
HEJIOCTAaTOYHO | YKa3aHHBIX B yKa3aHHBIX B yKa3aHHBIX B
e WHAKATOpax WHIMKATOpax WHIKATOpaX
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COOTBETCTBHE
MaTepuany
JUCIUTLINHBI
3HAHHMH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIIETEHITUM
JACTIUTUTHHBI
«3HaTh» (CM.
m. 3).

KOMIIETEHIINN
JTUCIUTUTUHBI
«3HaTh» (CM. .
3).
Honyckatorcs
3HAYUTEIbHbIE
OIINOKH,
MIPOSIBIISIETCS
HEJ0OCTATOYHOCT
b 3HAHWI, 11O
pany
IOKa3aTelIeH,
oOyJaromuics
WCIIBITHIBACT
3HAUYUTEIbHbIE
3aTpyIHEHUSA
npu
OTICPUPOBAHUU
3HaHUSIMU NIPU
UX TIEPEHOCE Ha
HOBBIE
CUTYaIIH.

KOMIIETEHIINN
JTACTIUTLTUHBI
«3HaTh» (CM. .
3). Ho
JIOTYyCKaloTCA
HE3HAYUTEIILHBI
€ OIIMOKH,
HETOYHOCTH,
3aTpyAHEHUS
npu
AHAIINTHYECKHUX
oTIepaIusX.

KOMIIETEHIIU
JUCIUTUTUHBI
«3HaTh» (CM. II.
3). CBobGoaHO
OTIepUpyeT
IPUOOPETEHHBIM
1 3HAHUSIMU.

[1K-1. Crioco6eH BBIMOTHATE PabOThI MO co3aaHut0 (MoauuKaum) u cornpoBoxaeHuto MC,
ABTOMATH3MPYIONINX 33]]a4 OPTraHU3aI[MOHHOTO YIIPABICHUS U OM3HEC-TIPOIIECCHI

TIK-1.2. YMmerTh:
aQHAJIU3UPOBATH
Hay4HO-
TEXHUYECKYIO
JUTEparypy,
W3BJICKATh U3 HEe
CBEICHUS,
HEOOXOIUMEIE IS
peuenus
MMOCTaBJICHHOMN
3a7a4m.

OO6yuarommiic
s
JEMOHCTPHUPYE
T TIOJTHOE
OTCYTCTBHE
17003
HEJI0OCTATOYHO
e
COOTBETCTBHUE
Marepuany
JUCHUTUTUHBI
3HaHUMH,
yKa3aHHBIX B
HWHJIAKATOpax
KOMIIETCHIUHI
JUCITUTITUHBI
«3HaTBH» (CM.
m. 3).

OO6yuarommiics
JTEMOHCTPHUPYET
HETOJIHOE
COOTBETCTBHUE
CJIEIYIOIINX
3HAHHMH,
YKa3aHHBIX B
WHUKAaTOpax
KOMITETEHIIN !
JTUCITUTITAHBI
«3HaTh» (CM. .
3).
Honyckatorcs
3HAYUTEIbHbIE
OIIINOKH,
TIPOSIBIISIETCS
HEJJ0CTATOYHOCT
b 3HAHWH, 10
pany
TOKa3aTelie,
oOyJaromuics
WCIIBITHIBACT
3HAUYUTENbHbIE
3aTpyAHCHHS
npu
OTICPUPOBAHUH
3HaHUSIMU TTPU

OO6yuarommiics
JTEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHUE
CJIETYIOIINX
3HAHHMH,
YKa3aHHBIX B
WHUKAaTOpax
KOMITETEHIINH
JUCIUTLINHBI
«3HaTh» (CM. .
3). Ho

JIOTTY CKaIOTCSt
HE3HAYNTEIIbHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyIHEHUs
pu
aAHAJTUTHICCKUX
oTIepaImsX.

OOyuarormmiicst
J€MOHCTPHUPYET
MOJTHOE
COOTBETCTBUE
CJIeIYIOIIUX
3HAHHMH,
YKa3aHHBIX B
MHINKATOpaXx
KOMIIETECHIIU I
JUCITUTUTHBI
«3HaTby» (CM. .
3). CBobGoaHO
onepupyeT
PHOOPETEHHBIM
1 3HAHUSIMU.
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HX IIEPCHOCE Ha
HOBBIC
CUTyalluu.

[IIkana oLleHNBaHUs PE3YyJIbTATOB IPOMEKYTOYHOM aTTECTALMU U €€ ONMCAHUE:

DopmMa NPOMEKYTOYHOM aTTECTALMM: IK3aAMEH.

[IpomexxyTouHas arTecTanus o0yyaromuxcs B (popMe 3K3aMeHa IPOBOJUTCS IO
pe3ysbTaTtaM BBINOJIHEHUS BCEX BUAOB yueOHOU paboThl, IPEIyCMOTPEHHBIX YUEOHBIM TUIAHOM 10
JAHHOM THMCLMIUIMHE, IIPU 3TOM YYUTBIBAKOTCS PE3YJIBTATHI TEKYILErO0 KOHTPOJIS YCIIEBAEMOCTH B
TeueHue cemectpa. O1eHKa CTENEeHN JOCTIKEHHS 00yJarOIIMMUCS TUTAaHUPYEMBIX Pe3yIbTaTOB
00yueHHs [0 JUCLUUIUIMHE POBOAMUTCS MperoaBaTeieM, BeAyIUM 3aHATHS [0 JUCLUIUINHE
METOJ0M 3KCH€pTHOI71 OILICHKH. ITo mtoram IIPOMCKYT OYHOH aTTeCTalluy 110 JUCIIUIIIINHE
BBICTABIISICTCA OLEHKA «OTIIMYHOY, «XOPOILLIO», «YIOBICTBOPUTEIBLHO» UIIHA
KHCYOOBJICTBOPHUTCILHOY.

HIxaja oneHUBaHUA Onucanne

BrinonHeHs! Bce 00s13aTesIbHbIE YCJI0BHS MOATOTOBKH CTYI€HTA K
NMPOMEKYTOYHOM aTTECTALMH, IPEyCMOTPEHHBIE IPOrPaMMON
JuctuIuinHel. CTyI€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHHI, HaBBIKOB TMOKa3aTeIIM, IPUBEICHHBIM B Ta0JIHIIaX,
OtiinyHO ONepUpyeT NPUOOPETCHHBIMUA 3HAHUSIMU, YMEHUSIMU, HABBIKAMH,
MIPUMEHSET UX B CUTYALUSX IMOBBIIEHHOM CII0KHOCTU. [Ipu 3TOM
MOTYT OBITh JIOIYIIICHBI HE3HAYUTEIbHBIE OINOKH, HETOYHOCTH,
3aTpyAHEHUS IPU IEPEHOCE 3HAHUM U YMEHUN Ha HOBBIE,
HECTaH/IapTHbIE 3aJauH.

BrinonHeHs! Bce 00s13aTe/IbHbIE YCJI0BHS MOATOTOBKH CTYI€HTA K
NMPOMEKYTOYHOM aTTECTALMH, IPETyCMOTPEHHBIE MPOrPAMMON
JuctuIuinHel. CTyI€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHUI,
YMEHH, HaBBIKOB MOKa3aTeNM, TPUBEIEHHBIM B TaOJIHIIAX,
OTNEpUPYET MPUOOPETCHHBIMU 3HAHUSIMU, YMEHUSIMU, HaBbIKaMu. B To
e BpeMs IIPU OTBETE JIOMYCKAET HECYIIECTBEHHBIE MOIPEIIHOCTH,
3aJ]auy pelIaeT ¢ HeI0UYeTaMt, He BIUSIOIIMMHI Ha OOIINN X0/
peuieHusl.

Xopomo

BrinonHeHs! Bce 00s13aTeIbHbIE YCJI0BHS NMOATOTOBKHU CTYE€HTA K
NPOMEKYTOYHOM aTTeCTAlMM, IPEIYCMOTPEHHBIE TPOrPaMMOit
JucuUIUIMHEBL. CTYJeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHH, HaBBIKOB IOKa3aTeIIM, IPUBEIEHHBIM B TaOJINLIAX,
onepupyeT NpUOOPETEHHBIMY 3HaHUSIMH, YMEHUSAMH, HaBbIkaMu. Ho
VY 10BIETBOPUTENHHO | MOKA3bIBAET HETIIYOOKHE 3HAHMUS, TIPH OTBETE HE JIOMYCKAeT IpyOBIxX
OLIMOOK MJIM MPOTUBOPEUUH, OHAKO B (POPMYJIMPOBAHUM OTBETA
OTCYTCTBYET JOJDKHAs CBA3b MEXY aHAIN30M, apryMEeHTaluen u
BBIBOJIAMH, B PEIIEHUH 3a]1a4 MOTYT COJEPKAThCS TPyOble OIIMOKH.
st mosy4eHus MpaBUWIIBHOTO OTBETA TPEOYIOTCSI YTOUHSIOLINE
BOIPOCHI.
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He BbInoaHEHBI 0053aTeNbHbIE YCIA0BUS MOATOTOBKH CTY/AeHTA K
NMPOMEKYTOYHOM aTTeCTAlMM, IPEIYCMOTPEHHBIE TPOrPaMMOit
mucuutuiniel, UJIW cTyeHT 1eMOHCTpUpPYET HEMOJIHOE COOTBETCTBHE

HeynoBneTBopuTenbHO | 3HaHUM, yMEHH, HABBIKOB PUBECHHBIM B TaOIUIAX, AOIYCKAIOTCS

3HA4YUTCIIbHBIC OIJ_II/I6KI/I, MPOABJISACTCA OTCYTCTBUC 3HaHI/II71, yMeHHﬁ,
HAaBBIKOB 110 pAOYy HOKaSaTeﬂefI, CTYACHT UCIILITBIBACT 3HAYHUTCIBbHBLIC
3aTPYAHCHHA IIpU OIICPUPOBAHUH 3HAHWUAMU U YMCHUSAMU.

7.3 OueHoYHbIE CPEICTBA

7.3.1 Bonipocs! 1sl 3K3aMeHAa

RROoOo~NO~wN R

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

0.
1.

00630p 3a7a4, peraeMbIX AITOPUTMAMH MAITUHHOTO O0Yy4EHHS.
Krnaccudukanus anropuTMOB MalIMHHOTO OOYYCHHSL.

JIuHeiiHbIe MO/ICIIH PETPECCUU.

bazucHbie GhyHKITUH.

Perynsipuzanus.

LeneBast GyHKIMS JTOTUCTHYECKON PErpeccu.

Perynsipuszanus JIOruCTUYECKONW PErpecCcuu.

CrpykTrypa HelipoHa.

CTpyKTypa HEHPOHHOM CETH.

[TepuenTpos.

OOyueHusi HEHMpPOHHOW CETHM C TOMOINBIO AITOPUTMa OOPATHOTO PACIPOCTPAHEHUS
OIIMOKHU.

CTpyKTypa JIepeBbEB PEILICHUIA.

Bunsl paznenstonux GyHKIUHN.

OOyueHus epeBa PeIICHHA.

Anroputm RandomForest.

Anroputm AdaBoost.

Kackan kiaccuukatopos.

Knacrepuzanus.

OO0yuenue 6e3 yunTens.

Anroputm k-means.

Wepapxuueckast kiactepusanusl.

MeTo/1 OTIOPHBIX BEKTOPOB.

Merton k-Gnmxaimmx cocenei.

Jloructuueckas perpeccus.

bunapnas nuHeliHas Ki1accuukanus.

Kommo3zuiuu mojeneii rpaieHTHbIN OyCTUHT U OJICH/IUHT.

3anava xiacrepusanuu. Kaptel KaxonneHa.

[IpuBeaute KiIaccUPUKAIMIO SKCIEPTHBIX CHUCTEM IO CTENEHU MPOpPabOTAaHHOCTU H
OTJIA)KEHHOCTH.

B uem oTiMune CTaTUYECKUX SKCIEPTHBIX CUCTEM OT JTUHAMHYECKHX ?
OnuiuTe Ha3HAYEHUWE W OCHOBHBIC MPHUHIUIIBI MOCTPOCHUSI HKCIEPTHOM CHUCTEMBI

MYCIN.

7.3.2 TunoBble MpaKTHYECKHe 32 JaHUsI

1. Yro Ha3BIBAIOT NaHHBIMHU B MATMHHOM O00y4eHUU?

a.

MaTpPHIIBI
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b. 00BEKTHI
C. NPU3HAKH
d. ITOPUTM
e. byHKIHS
2.

[IpennonoxumMm, y Bac €CTb S5 siiep CBEPTKU B IIEPBOM CJIO€ CBEPTOUYHOW HEMPOHHOU

ceru.Kaxoe siaipo CBEpTKU UMEET pa3mep 7 X 7, UMeeT HyJIeBOE 3all0HEHHUE U uMmeeT mmar 1. Pazmep
BXOJTHOTO M300pakeHUs 3TOTO CJIOS COCcTaBIsieT 224 x 224 x 3, KakoB pa3Mep BBIXOJHOTO CHUTHAJA

3TOro cjiog?

a)218x218x5
6)217x217x3
B) 217 x217x8
r) 220 x 220 x 7
3. Kakwue u3 cnegyronmx ¢popm anroputm K-Means MOXeT He arperupoBaTh?
a) CniupanpHOe pacnpezeieHue
0) Kpyrosoe pacrpezenenue
B) JIeHTOUHOE pacnpocTpaHeHHE
r) Beinykioe pacrpeneneHue noJMroHoB

4, ITpu mocTpoeHNM MOJACIH JIepeBa PEIICHUN MBI pa3aeisgeM y3ea I OIpeaeICHHOTO
p p 1Y p p Yy p
atpubyra. Kakoe u3 deThIpex H300pakKeHUH HWKE COOTBETCTBYET HAMOOJBIIEMY MPHPOCTY
uHpopmManuu?
(‘—o-q.ll-nk‘ \' :’h“”“‘h”*;\‘
),‘ 1 p \_ ’/ ¢ -’\
/"‘ sunny OVercast \ rainy { high \ normal
E 4 \ ! !
yes ,é‘ yes yos yor
ye yos yes yes yes
"o s yos yos yes
~o yes no o Yo
™~ oo 0o yes
0o you
"o LA
'/’/ A'—\\
«\-\s 1™ \4’)
// { temperature
[ false \Irnc \\-7_ ===
‘ \ /'/hul mald ‘\\ Co
yes | !
yes poves , ' :
yor yer ’ yes \
yos yes yes yes ye
yes no yes yes you
yes g o yes yeu
no an m no no
8o . no
a) outlook
6) humidity
B) windy
r) temperature
5. B n-mepHoM mpocTtpaHcTtBe (n> 1) KakOoM M3 CHEOYIOMMX METOLOB Hauboliee
p pocTp Yy

MOJIXOTUT JIJIs1 OOHApY>KeHUS BHIOPOCOB?

a) paccrosinue MaxananoOuca

0) HopmanbHas BeposiTHOCTh Tpaduka
B) KopobouHblii croxeT

I') I0JIe KOppesaLuu
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7.3.3 TunoBoii YK3aMeHAIIMOHHBINA OMJIeT

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCHIICKON OENEPAIIUN
GEJAEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJEHUE BBICHIEI'O OBPASOBAHIU A

«MOCKOBCKHWI NOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKMWM MMOJIUTEX)

SK3AMEHALIMOHHBIM BUJIET Nel
M0 JUCLUIUINHE
«MeTobl IPUHATHS PELICHHH 1 MalllMHHOE 00yUYeHHe)
Harnpasienue noarorosku 09.03.01 MudpopmaTrka 1 BEIMUCINTEIbHAS TEXHUKA

BOIIPOCHI:

1. Perynspuszanus.
2. Hepapxuueckas KiacTepusanus.
3. 3agpaua knacrepusanuu. Kaprer Kaxonnena.

YTBepkaeHO: / [« » 20 r.
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