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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, MAalllUHHOI'O O6y‘I€HI/I$I, a
TaKKe CO3AaHUsI cUCTeM noepkku npunsaTus perrenuii (CIIIP) n ucnonp3oBanus ux B
npoeCCHOHATBLHOMN IeATEIHOCTH.

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

O03HAKOMJICHHE C OCHOBHBIMH TIIOJIOKCHHUSMH TCOPUU TPHUHIATHS pPEHICHUH |
MAIIMHHOTO O0yYeHUS;

U3YYCHHUE U MPAKTUYECKOS OCBOCHHE COBPEMEHHBIX METOJIOB NMPUHATHS PEIICHUN U
MAIIMHHOTO O0yYeHUS;

NPUMEHEHHE  CPEICTB  KOMIBIOTEPHOW  TEXHHKH IS
nHGOPMaLIMOHHON TOJACPKKU U aHaIIu3a MPEeIMETHOM 00J1acTH;
dbopMupOBaHUE TIPEICTaBICHUA O hOopMaTH3aUK MPOIETYp MPUHITHS PEIICHUM, a
TaK)Ke yueTe YCIOBUN pUCKa U HEOMPEAEIEHHOCTH TP MPUHATHH PEIICHUA;
03HAKOMJICHHUE C METOJaMH SKCIEPTHBIX OLICHOK;

M3yYE€HHUE CTPYKTYpPbl, METOJIOB U cpencTB noctpoenus: CIIIIP;

dbopMUpOBaHHE Y CTYJIEHTOB NPO(ECCHOHATBHBIX KOMIIETCHIIMH B 00JIaCTH
COBPEMEHHBIX M MEPCIEKTUBHBIX TEXHOJIOTUH CO3/IaHUSl M BHEAPEHHUS SKCIEPTHBIX
CUCTEM.

peuieHust  3agad

O6y‘-ICHI/Ie O AUCHUIIIINHE ((3KCHepTHBIe CUCTCMbD» HAIIPABJICHO Ha (I)OpMI/IpOBaHI/Ie y

00y4JaroIUXCs CIEAYIOMUX KOMIIETESHITHI:

Koa u HamMeHoOBaHMe KOMIIETeHIIMH

I/IHHHKaTOPBI JHOCTHKCHHUA KOMIICTCHIIUHA

YK-1. CnocobGeH ocyIecTBIsATh OUCK,
KPUTHYECKHUM aHaIN3 U CUHTE3 HH(OpMAIINH,
NPUMEHSTh CUCTEMHBIH TTOIXO/1 [Tl PEIICHUS
IIOCTABJICHHBIX 3a1a4

VK-1.1. 3Harh:

METOIUKN CUCTEMHOTO MOAX0NA IS
pernieHus npodeccuoHaIbHbIX 3a1a4.
VK-1.2. YMmerts:

aQHAIM3UPOBATH M CUCTEMATU3UPOBATH
Pa3HOPO/IHBIC IAHHEIC,

OIIeHUBATh () (HEKTUBHOCTH MPOLEAYP
aHaJIM3a MPOOJIeM U IPUHSTHS PEIICHUH B
npohecCHOHATBEHOM NesTEIbHOCTH.
VK-1.3. Bnagerts:

METOaMH IPUHSITHS PEIICHUN.

[TK-1. Cnoco6GeH BBINOIHATH pabOThI 110
co3nanuto (MoauduKaum) u
conpoBokaeHnto C, aBTOMaTH3UPYIOIIHX
3aJ]auu OPraHU3allMOHHOTO YIIPaBICHUS U
OM3HEC-TIPOIIECCHI

IIK-1.2. Ymern:

aHAJIM3UPOBATh HAYYHO-TEXHUUECKYIO
JTUTEPATYPY, U3BJICKATh U3 HEEC CBEACHMUS,
HEOOXOUMBIC IS PEIIeHUs] TOCTaBIEHHOU
3aJa4u.

[TK-2. CiocoGeH OCyIIeCTBISATh yIPaBICHHE
npoektamu B oosactu T Ha ocHOBE
MOJIYYEHHBIX TIJIAHOB IIPOEKTOB B YCIIOBUSIX,
KOT'/1a IPOEKT HE BBIXOJUT 32 MPE/IEIIbI
YTBEPKICHHBIX TAPAMETPOB

TIK-2.1. 3HaTs:
BO3MOXKHOCTH HH(OPMAIIMOHHBIX CHCTEM.

I1K-3. CnocobeH pa3zpabaTbiBaTh TpeOOBaHUS
Y TIPOEKTHUPOBATH NMPOTPaMMHOE 00ecTiedeHre

TIK-3.1. 3HaTs:
METO/JIBI U CPEJICTBA TIPOCKTUPOBAHUS
IPOrPaMMHOT0 00CCIICUCHUsI.




2 MecTO JMCHUILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

JlMcuuiInHa OTHOCUTCS K YUCITY YYEOHBIX JUCIUILTUH (OPMUpPYEMBbIC yUaCTHUKAMU
00pa30BaTeNbHBIX OTHOIICHUN YacTH JIMCIIUIIITMHBI TIO BEIOOPY CTYJCHTA « DJICKTUBHBIC
JTUCIUILIMHBDY OCHOBHOM MpodeccroHalbHOI 00pa3oBaTeIbHON IPOrPaMMBL.

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

OO0mass TPydOEMKOCTh JTUCIHHUIUIMHBI COCTaBisieT 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 ceMmecTpe, (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 CBEEHUs O 3apOKACHUN U PA3BUTUH JUCLUTIIINHEI
«CuCcTeMBI UCKYCCTBEHHOI'O UHTEIIIICKTa;

[Tpumeps! npunoxennit U. [Ipeamer uccnenoBanys MCKyCCTBEHHOIO UHTEIUIEKTA;
TpynHo dhopmanuzyemble 3a1a41 MPOSKTUPOBAHUS;

Knaccudukanus mogenei npeacTaBieHust 3SHAHUH.

2. Pemenne npobiem

@opMaJIbHBIE CUCTEMBI;

I'pacdoBbie u runeprpadoBbie MOIETH;

N-NJIA nepesss;

MerTo1bl TOMCKA B MPOCTPAHCTBAX COCTOSIHUM;

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

[Touck B ycnoBUSIX IPOTUBOIEUCTBHUS.

3. 3HaHUA U pacCyKIeHUs

ApXUTEKTypa cucTeM, OCHOBaHHbBIX Ha 3HaHUAX (CO3);

NuTepdeiics! sxkcnepToB 1 KOHEUHBIX Mosb3oBaTeneit CO3;

Tunsl Mozienel, NCNOIb3yEMBIX IS peacTaBieHns 3Hanui B CO3;

SI3bIKM NIpeCTaBIEHUS 3HAHMM;

Jlornueckue AI13, nponykunonnsie AI13, konuentyansneie AI13;

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

OBpHUCTUYECKUI TIOMCK B IMPOCTPAHCTBE COCTOSHUN. TaKTHKU 3BPUCTHYECKOTO
noucka. OLIEHKH CI0KHOCTH IBPUCTUYECKOTO MOUCKA.

4. IIpencraBiieHre 3HAHUH

Jloruka npeIuKaToB Kak METasA3bIK;

Hcuncnenue npeaukaToB NEPBOro MOPSIKA;

[TocTpoenue cucTeMbl 3HaHUN € UCTIOJIB30BAHUEM CEMAHTUYECKUX CETEM;
ABTOMaTHYECKOE JOKA3aTEIBCTBO TEOPEM;

Merton pe3oonuu;

Jlornueckoe cneactue. [Ipo6iempl 00111€3HAYMMOCTH U BBITTOJTHUMOCTH;




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

4 YyeOHO-MeTOoAHYECKOEe H HH(POPMAIUOHHOE 00ecneueHue

4.1 OcHoBHas JMTEpaTypa

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

2. Boponos, M. B. CucteMbl HCKyCCTBEHHOT'O MHTEJUIEKTA | YICOHHUK U IPAKTUKYM JUIS
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 miargpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/519916

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

4. 3aropynbko, FO. A. MckyccTBeHHbIH nHTeeKT. HkeHepus 3HaHuil : yueOHoe mocoboue
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. BeccmepTHbIif. — 2-e u3f., ucnp. u gon. — Mocksa : M3aarensctBo 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 : MU3narensctBo FOpaiit, 2023. — 490 c. — (Briciiee oOpazoBaHue). —
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 00yueHnue 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 MPOorpaMMHoe

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 MJ1aHOM. OCHOBOM TEOPETHUUECKOMN MOATOTOBKH CTYACHTOB
SBJISIIOTCS Ay AUTOPHBIE 3aHATHUS, TaOOPaTOPHBIE PAaOOTHI.

B nporiecce camocTosSTeNNbHOM paObOTHI CTYIEHTHI 3aKPETUISIOT U YIUIYOJISIOT 3HAHUS,
NOJy4EeHHbIE BO BpeMsl ayAUTOPHBIX 3aHATHUH, 10paOaThIBAIOT KOHCIEKTHI U 3alIUCH, TOTOBSTCA 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 MOJTyYE€HHBIX, B TOM YHCIIE U B IIPOLIECCE CAMOCTOSATEILHONW 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: CaMOCTOSITEIILHOU
paboThl opraHu3yercs B IByX GopMax:

e CAMOKOHTPOJb U CAMOOIIEHKA CTY/ICHTA;

e KOHTPOJIb CO CTOPOHBI IIPEMNo1aBaTeiei (TEKYIUi U IPOMEKYTOUHBIH ).

Kputepusimu o1leHKH pe3yIbTaTOB CAMOCTOATEIBHON pabOThI CTYICHTA SBIISIOTCS:

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 mporiecce o0yueHus: HUCTONB3YIOTCS CIEAYIOIIUE OLEHOYHBIE (DOPMBI CAMOCTOSTEIHHOU
paboTHl CTYACHTOB, OIICHOYHBIE CPEICTBA TEKYIIETO KOHTPOJISI YCTIEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTalui:

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
Iloka3zaTenn
2 3 4 5
YK-1. CnocobeH ocymiecTBIsATh MOUCK, KPUTUIECKUI aHATU3 U CUHTE3 HHPOpPMAIIHH,
MPUMEHSATHh CUCTEMHBIN TTOAXO0/ i1l PEIICHHsI TTOCTABIICHHBIX 3a7a9
VK-1.1. 35ars: OO0yuarommiic OO0yuarommiicst Oo6yuarommiicss | OOyvarontuiics
METOIUKU ' JEMOHCTPHUPYET | JEMOHCTPHUPYET | JAEMOHCTPUPYET
CHCTEMHOTO JIEMOHCTPUPYE | HEMOJIHOE YacTUYHOE MMOJIHOE
MoaXoda JJIst T HOJIHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
penieHust OTCYTCTBHUE o (14% 01117 0.4 o (14% 011117 0.4 [ (914% (011117 .¢
npo(heCcCHOHANBHBI | WU 3HAHHMH, 3HAHHMH, 3HAHU,
X 3a7a4. HEJIOCTAaTOYHO | YKa3aHHBIX B YKa3aHHBIX B YKa3aHHBIX B
VYK-1.2. Ymers: e WHJUKATOpax MHJUKATOpax MHJUKATOpax
aHAITMU3UPOBATH U COOTBETCTBHE KOMITCTCHITHM KOMITCTCHITHM KOMIICTCHITUM
CHUCTEMAaTU3UPOBAT | MaTepHally JUCIUTLINHEL. JHUCIUTLINHEL JUACIUATLINHEL.
b PA3HOPOJHBIE JUCLUTIINHBI Jomnyckarores Ho CB00601HO
JIaHHEIC; 3HAHUMH, 3HAYNTCIbHBIC JIOTTY CKaIOTCSI onepupyeT
OLICHUBATh yKa3aHHBIX B OIINOKHU, HE3HAYHTENbHBI | TIPHOOPETCHHBIM
3¢ (HEeKTUBHOCTH WHJUKaTOpax MPOSIBISIETCS € OIINOKH, W 3HAHUSMHU.
MPOIIETyp aHAM3a | KOMIETEHIUH HEAOCTATOYHOCT | HETOYHOCTH,
npobyieM u JHUCIUATLINHEL. b 3HaHUH, 110 3aTpyAHEHUS
MIPUHATHUS pAany pu
peLIeHUIl B MOKa3aTelie, AHAIIUTAYECKUX
podeCCHOHAITBHO oOyyJaromuics oTieparnmsX.
W IeSITCIIbHOCTH. HCIBLITHIBACT
VK-1.3. BrageTts: 3HAYUTEILHEIE
3aTpyAHEHUS
npu




METOaMU
HNPUHSTHS
pELIEHU.

OTNIEpUPOBAHUU
3HAHUSMH TIPH
UX IepeHoce Ha
HOBBIE
CUTYaIHH.

[TK-3. Cnocob6en pa3pabaTeiBaTh TPEOOBAHUS U MPOCKTUPOBATEH IIPOTPAMMHOE 00eCTIeYCHIE

I1K-3.1. 3Hatb:
METO/IbI
CpencTBa
IIPOCKTUPOBAHHUS
IPOrPaMMHOTO
obecneyeHus.

OO0yuarommiic
s
JEMOHCTPUPYE
T MOJIHOE
OTCYTCTBHE
WA
HEIOCTATOYHO
e
COOTBETCTBHE
Matepuary
JHUCIUATLINHEL
3HAHHMH,
YKa3aHHBIX B
WHJIUKaTOpax
KOMIICTEHITUM
JUCIUTLINHEL.

OO6yuarommiics
JTEMOHCTPHUPYET
HETIOJTHOE
COOTBETCTBHUE
CJIEIYIOIINX
3HAHHMH,
YKa3aHHBIX B
WHUKATOpax
KOMIIETCHIIUIH
JACIUILTHHBI.
Honyckatorcs
3HAYUTEIbHBIC
OIINOKHU,
MIPOSIBIISIETCS
HEJIOCTaTOYHOCT
b 3HAHUH, 10
pany
ToKa3aTesIei,
oOyyaromuics
WCIIBITHIBACT
3HAYHUTCILHBIC
3aTpyaAHEHUS
npu
OTICPUPOBAHUH
3HaHUSIMU TIPU
UX MepeHoce Ha
HOBBIC
CUTYaI1H.

OO6yuarommiics
JTEMOHCTPHUPYET
YacTUYHOC
COOTBETCTBHUE
CJIEIYIOIINX
3HAHHH,
YKa3aHHBIX B
WHUKAaTOpax
KOMIIETCHIIUIH
JTACIUILTHBI.
Ho

JIOTTY CKAIOTCS
HE3HAYUTCIIEHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyaHEHUS
npu
AHAIINTHYECKHUX
omeparusx.

OOyyarormmiics
JTEMOHCTPHUPYET
MOJTHOE
COOTBETCTBHUE
CJIeIYIOIIUX
3HAHHMH,
YKa3aHHBIX B
WHIUKATOpax
KOMIICTCHITHMN
JCIIMILIMHBI.
CB0o0OOIHO
OTepUpyeT
IIPUOOPETEHHBIM
Y 3HAHUSMU.

[TK-2. CiocobeH ocyliecTBIATh yrpaBieHue npoekramu B oomacti T Ha ocHOBE MOTy4YeHHBIX
MJIAHOB MPOEKTOB B YCJIOBUSX, KOTJIa IPOEKT HE BBIXOJUT 3a MPE/IEbl YTBEPIKICHHBIX

napameTpoB

[IK-2.1. 3uars: OO0yuarommiic OO0yuarommiicst Oo6yuarommiicss | OOyvaronuiics

BO3MOYKHOCTHU i JEMOHCTPHUPYET | JEMOHCTPUPYET | NEMOHCTPUPYET

WH(D)OPMAITMOHHBIX | JIEMOHCTPUPYE | HEIOJIHOE YacTUYHOE MOJTHOE

CHCTEM. T MTOJIHOE COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
OTCYTCTBHE CJICTYIOIINX CJICTYIOIINX CIIeTYIOIINX
1503051 3HAHHH, 3HAHHH, 3HAHUM,
HEJIOCTAaTOYHO | YKa3aHHBIX B yKa3aHHBIX B yKa3aHHBIX B
e WHRKATOpax WHIAKATOpaxX WHIMKATOpaX
COOTBETCTBHUE KOMITETEHIINH KOMITETEHIIUH KOMITETEHITUH
MaTepuany JIACIIUIUINHEI. IHACIATUINHEL TACIUILINHEL
JHACIUATUTHHBI Jomyckatorcs Ho Cso0OoaHO
3HAHHH, 3HAYUTEILHEIC JIOITYCKAIOTCS OTIepUPYET
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YKa3aHHBIX B
WHIUKATOpax
KOMIIETEHIINN
TV CITATIIINHEL,

OIIINOKHU,
MIPOSIBIISIETCS
HEJIOCTATOYHOCT
b 3HAHWM, 110
pAnRy
TOKa3aTesIeH,
oOyJarommuics
HCIBITHIBACT
3HAYNTCIIbHBIC
3aTpyaHEHUS
npu
OTICPUPOBAHUU
3HaHUSIMU [IPU
UX TMEepeHoce Ha
HOBBIC
CUTYaIiH.

HE3HAYUTEIbHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyaHEHUS
npu
AHAITUTHYECCKUX
onepanusx.

pUOOPETEHHBIM
1 3HAHUSIMHU.

[1K-1. Crioco6eH BBIMOTHATE PabOThI MO co3aaHut0 (MoauuKaIum) u cornpoBoxaeHuto MC,
ABTOMATH3MPYIONINX 33]]a4H OPTraHU3aI[MOHHOTO YIIPABICHUS U OM3HEC-TIPOIIECCHI

IIK-1.2. YMmeTs:
aHaJIM3UPOBATH
HAy4HO-
TEXHUYECKYIO
TuTEpaTypy,
M3BJIEKATH U3 HEe
CBEJIEHUS,
HEOOXOIUMEIE IS
petieHus
IMOCTaBJICHHOU
3aJa4u.

OO0yuaromuiic
s
JEMOHCTPUPYE
T MOJIHOE
OTCYTCTBHE
WA
HEJIO0CTAaTOYHO
e
COOTBETCTBUE
MaTepuary
JHACIATLINHEL
3HAHHMH,
yKa3aHHBIX B
HMHJIUKATOpax
KOMIIETCHITUIH
JHCIATUIMHEL.

OO6yuarommiics
JIEMOHCTPUPYET
HETIOJIHOC
COOTBETCTBHE
CJIEIYIOIINX
3HAHHH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIIETCHITUIH
JUCIUTLINHEL.
Honyckatorcs
3HAYNTEIbHBIC
OIITOKHU,
MIPOSIBIIACTCS
HEIOCTATOYHOCT
b 3HaHWH, IO
pany
nokasaTelei,
oOyJaromuics
HCIBITEIBAET
3HAYNTCIbHBIC
3aTpyaHEHUS
npu
OTICPUPOBAHUH
3HaHUSMU TIPU
UX TIEPEHOCEe Ha
HOBBIC
CUTYyalHH.

OO6yuarommiics
JTEMOHCTPHUPYET
YaCTUYHOC
COOTBETCTBHUE
CJIEIYIOIINX
3HAHHH,
yKa3aHHBIX B
WHUKAaTOpax
KOMIIETCHITUIH
JACIUILUTHBI.
Ho

JIOTTY CKAIOTCS
HE3HAYUTECIIEHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyaHEHUS
npu
AHATUTUYECKHX
omnepanusx.

OOyyarommiics
JTEMOHCTPHUPYET
MOJTHOE
COOTBETCTBHUE
CJIeIYIOIIUX
3HAHWMH,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIICTCHITUM
JIACIIMILTHHBI.
CBo06o1HO
OTIepUPYET
IPUOOPETEHHBIM
Y 3HAHUSMU.

[IIkana OLlEHUBaHUS PE3YJIbTATOB IPOMEKYTOYHOM aTTeCTalluU U €€ ONMCAHNUE:!

DopMa NPOMEKYTOYHON aTTECTALMM: IK3aMeH.

IIpomexxyTouHas arrecTanus o0yyaromuxcs B (popMe dK3aMEeHa IPOBOJAUTCS IO
pe3yJbTaTaM BBIIIOJIHEHUS BCEX BUI0B Y4eOHON pabOThl, MPEAyCMOTPEHHBIX YU€OHBIM IIJIAHOM I10
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JAHHOM TUCLUIUIMHE, IPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemecTpa. OleHKa CTENeHN JOCTUKEHHS 00yJaroMMHUCS IIIaHUPYEMbIX PE3yJIbTaTOB
00y4YeHHUs 10 TUCIUTUIMHE TIPOBOIUTCS MPETOAaBaTeIeM, BEIYIIIUM 3aHITUS M0 TUCITUTUINHE
METOJ0M 3KCHEPTHOM OLleHKHU. [To uToram npoMeKyTO4HOM aTTecTaluy N0 JUCHUIIIINHE
BBICTABJISIETCS OLIEHKA «OTIIMYHOY, «XOPOILIO0Y», «YIOBJIECTBOPUTEILHOY» HIIH
«HEYJIOBJIETBOPHUTEIBHOY.

HIxaJja oneHUBaHUA Onucanne

BeinonHeHs! Bce 00s13aTe/IbHbIE YCI0BHS MOATOTOBKH CTYIEHTA K
NMPOMEKYTOYHOM aTTECTALMH, IIPEyCMOTPEHHBIE IIPOIPAMMON
JuctuiuinHel. CTyI€HT J€MOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB IIOKA3aTesIM, IPUBEACHHBIM B Ta0IMIIAX,
O1iinyHO ornepupyeT NpuoOPETEHHBIMU 3HAHUSAMU, YMEHUSMHU, HABbIKAMH,
IIPUMEHSET UX B CUTYAlUX ITOBBILICHHON CII0KHOCTH. IIpu 3TOM
MOTYT OBITh JOIYIIEHbI HE3HAYUTEIbHbIE OLIUOKH, HETOUHOCTH,
3aTpyAHEHUS IIPU [IEPEHOCE 3HAHUM U YMEHUN HA HOBBIE,
HECTaHJapTHBIC 3a/1a4N.

BrinonueHns! Bce 00s13aTe/IbHbIE YCI0BHUS MOJATOTOBKH CTYI€HTA K
NMPOMEKYTOUYHOM ATTECTANMH, IPETyCMOTPEHHBIE MPOrPaMMOi
quctuIuinHel. CTyI@HT J@MOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHHH, HABBIKOB TIOKA3aTeIISIM, IPUBEICHHBIM B Ta0JIUIIAX,
ornepupyeT NpuoOPETeHHBIMU 3HAHUSIMU, YMEHUSIMU, HaBbIKaMU. B To
’K€ BpeMs IPU OTBETE JIOMYCKAET HECYIIECTBEHHBIE MOTPEIIHOCTH,
3aJla4yM pelIaeT ¢ HeloueTaMu, He BIUSIOIUMH Ha 001U X0/
perieHusl.

Xopo1o

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,
ornepupyeT NpuoOpPETEHHBIMU 3HAHUSMU, YMEHUSAMH, HaBblkaMu. Ho
Y I0BNETBOPUTENBHO | MOKa3bIBaeT HETTyOOKHE 3HAHUS, IPU OTBETE HE JIOMYCKAeT IrpyObIX
OIMOOK MM MIPOTUBOPEYNH, OTHAKO B (POPMYJIMPOBAaHHH OTBETA
OTCYTCTBYET JOJIKHAS CBSI3b MEXKy AHAJIN30M, apryMEHTALMEN U
BBIBOJIaMH, B PELIEHUH 3a/1a4 MOTYT COJIEPKaThCs IpyOble OIIMOKH.
Jnst mony4eHus MpaBHIIBHOTO OTBETA TPEOYIOTCS YTOUHSIOILIUE
BOITPOCBL.

He BoimosiHeHBI 00s13aTEIbHBIC YCJAOBHS MOATOTOBKH CTY/IEHTA K
NMPOMEKYTOYHOM aTTeCTAIMU, IPETyCMOTPEHHbBIE TPOTPAMMOM
nucuuinHel, UJIW cTyIeHT IEMOHCTPUPYET HETIOJTHOE COOTBETCTBUE
HeynoBieTBOpuTeNbHO | 3HAHUH, YMEHHI, HABBIKOB TIPUBEACHHBIM B TaOIUIAX, TOMYCKAIOTCS
3HAUYUTENbHBIE OIIMOKH, MIPOSIBISETCS OTCYTCTBHE 3HAHUN, YMEHUH,
HaBBIKOB I10 PSy TTOKa3aTeael, CTYJEHT UCTIBITHIBAET 3HAUUTEIIbHBIE
3aTPYIHEHUS [IPU ONIEPUPOBAHUM 3HAHUSIMA U YMEHUSIMH.
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7.3 OueHo4HbIe CPeACTBA
7.3.1 Bonipocsl 1151 3K3aMeHa

0O0630p 3a7a4, pelnraeMbIX AITOPUTMAMHU MAIITMHHOTO O0yYEHHUS.

Knaccudukanus anropuTMoB MallIiHHOTO O0YYEHHUS.

JIuHeliHbIe MOJIENIH PETPECCUH.

ba3ucHble pyHKIMU.

Perynspusanus.

Leneast GyHKIMS JTOIUCTHUECKON perpeccum.

Perynsipusanust 10rucTUYECKON pErpeccu.

CrpykTypa HelipoHa.

CtpyKTypa HEHPOHHOI! ceTu.

0. IlepuentpoH.

1. OOyueHus HEWPOHHOH CETH C MOMOIIBI0 aJrOpUTMa OOpPATHOTO PACHpPOCTPaHEHUs
OLIMOKH.

12. CtpykTypa IepeBbeB pEIICHUH.

13. Buas! pazaenstonmx QyHKIuii.

14. OGyuenus nepeBa peuieHH.

15. Anroputm RandomForest.

16. Anroputm AdaBoost.

17. Kackan kimaccuukaTopos.

18. Knmacrepuzanmsi.

19. O6yuenue 6e3 yuurens.

20. Anroputm k-means.

21. Uepapxuueckas Ki1acTepu3anus.

22. MeTo1 OTIOpPHBIX BEKTOPOB.

23. Meton k-6nmxaimmx cocenent.

24. JlorucTruecKkas perpeccusi.

25. bunapHas nuHeiHas kinaccudukanus.

26. Kommosumuy Moieseid rpaiueHTHBIN OYCTHHT ¥ OJICHIMHT.

27. 3anauda kiacrepuzauuu. Kaptsel Kaxonnena.

28. [lpuBenuTe KIACCUPHUKAIMIO IKCIEPTHBIX CHCTEM IO CTENEHH NpPOpaOOTaHHOCTH H

OTJIaKEHHOCTH.

29. B 4eM oTIMUMe CTaTHYECKUX IKCTIEPTHBIX CUCTEM OT JUHAMHYECKUX?

30. OnumuTe Ha3HAYEHHE W OCHOBHBIC HPUHIUIBI MOCTPOCHUS SKCIEPTHOW CHUCTEMBI

MYCIN.

RBOooo~NO WM E

7.3.2 TunoBple NpaKTHYECKHe 3aJaHUSs

1. Yto Ha3BIBAIOT JaHHbBIMHU B MalllMHHOM O6y‘IeHI/II/I‘.7

a. MAaTPHIIBI

b. OOBEKTHI

C. IIPU3HAKU

d. AITOPUTM

e. byHKIUA

2. IIpenmnonoxum, y Bac €CTb 5 s7EP CBEPTKU B IIEPBOM CIIOE CBEPTOYHOM HEUPOHHOMU

cetn.Kaxxoe sapo cBepTKH UMeeT pazMep 7 X 7, UMeeT HyJIEBOE 3alloHEHHE U umeeT mar 1. Pazmep
BXOJIHOT'O M300payKEHHUsS 3TOTO CJI0S cocTaBisieT 224 X 224 x 3. KakoB pa3mep BBIXOJAHOTO CHUTHAJIA
3TOrOo cnos’?

a)218x218x 5

0)217x217x3
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B) 217 x 217 x 8
r) 220 x220x 7
3. Kakwue u3 cieayronmx gpopm anroputm K-Means MokeT He arperupoBaTh?
a) CrimpanpHOe pacrnpeercHue
0) KpyroBoe pacnpenenenue
B) JIeHTOUHOE pacrpocTpaHeHHE
r) Beinykiioe pacrpe/eneHue mojJuroHoB

4. ITpu nocTpoeHnK MOJENH iepeBa PeIeHUH Mbl Pa3JelsieM y3ell I ONPEeICHHOIO
arpubyrta. Kakoe u3 deTblpex H300pakeHMH HM)KE COOTBETCTBYET HAaMOOIbLIEMY IPHUPOCTY
uHpopManuu?

(-‘“L”‘“" \: :’h“”“‘h:\*:\‘
/ ) p 5y 3 / . {"\
/"' sunny overcast \'-\. rainy { high \ normal
‘- ! \ ! \
yes ,é‘ yes yes yeu
yes yes yes yes yes
) rhs yos yos yes
~ o no no yeu
™~ ’ o 0o yes
0o you
"o no
F G A"\)
\ Winay
\, p
/ { temperature
[ false \Imc e
’eﬁ .' ”“/'/ et mald A \ Cod
yos yes ( !
yer yer 4 yes |
yes no s e i
yos o no yes yeu
w0 "o o no no
oo i no
a) outlook
6) humidity
B) windy
r) temperature
o. B n-mMepHoM mnpoctpaHcTBe (n> 1) KakoW M3 ClEIyIOIIMX METONOB Haubosee

MOJIXOTUT JIJIs1 OOHApy>KeHUs BHIOPOCOB?
a) paccrosiHue MaxanaHoOnca
0) HopmanbHast BeposITHOCTH rpaduka
B) KopoOouHslii croxeT
T) [0JIe KOPPESIIUU

7.3.3 TunoBoii YK3aMeHAIIMOHHBINA OMJIeT

MMHHUCTEPCTBO HAYKM U BBICIIIET'O OBPA30BAHIS POCCUMCKON OEJIEPALIMIN
GEJNEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJEHUE BBICHIEI'O OBPASOBAHIUA

«MOCKOBCKHWI NOJIMTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHUMI IMOJIUTEX)
SK3AMEHALIMOHHBIN BUJIET Nel
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N

MO JUCLUIUINHE
«OKCHEPTHBIE CUCTEMBD)
Harnpasienue noarorosku 09.03.01 MudopmaTrka 1 BEIMUCINTEIbHAS TEXHUKA

BOITPOCHI:

Perynsapusanus.
Hepapxuueckas KiacTepu3anus.
3anaua knacrepusanuu. Kaprer Kaxonnena.

YTBepKAeHO: / [« » 20 r.
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