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1 Heuan, 321241 ¥ IVIAaHUPYEMble pe3yJabTaThl 00yUeHHs 10 JMCHMILINHE

K ocHOBHBIM 11€51IM OCBOCHUS AUCHUILTHHBI «HelpoceTeBble TEXHOIOTUNY) OTHOCUTCS:
U3YYCHHE MATEMATHUECKUX ¥ HHCTPYMEHTAIBHBIX CPEJICTB MIPHHSITHS PEIICHUH, MAITHHHOTO
o0OydeHus, a Takke co3ganus cucteM noaaepxku npunatus pemenuit (CIIP) u ucronb3oBanus
UX B MPo(heCCHOHAITBHON IeATEeITHHOCTH.

K ocHoBHBIM 3a7auaM quctuIIuHbl «HelpoceTeBbie TEXHOIOTUNY) OTHOCATCS:

e O3HAKOMJICHHEC C OCHOBHBIMH TIOJIO)KCHUSMH TEOPUH TIPUHATUS PEIICHUNA W
MaIIMHHOTO O0yUYeHUS;

e M3Yy4YCHHUE M MPAKTHYECKOE OCBOCHUE COBPEMECHHBIX METOJIOB MPUHSATHS PEIICHUHN H
MaIIMHHOTO O0yYeHUS;

e TMPUMEHEHHE CPEACTB  KOMIBIOTEPHOW  TEXHUKUA  JUIA
HH()OPMAITMOHHOM MOACPKKH M aHAJIM3a MPEeIMETHON 00J1acTH;

e (QopmupoBanue npeacTaBICHUN 0 GopMaNTU3aUK IPOLEAYP NPUHATUS PEIICHUH, a
TaK)Ke yueTe YCIOBUN pUCKa U HEONPEAeIEHHOCTH MIPU MPUHITHH PEILICHUN;

e  O3HAKOMJICHHE C METOJIaMH IKCIIEPTHBIX OLICHOK;

e H3YYEHHE CTPYKTYpPhI, METOJIOB U cpencTB noctpoeHus: CIIIIP;

e (QopmupoBaHuE y CTYICHTOB NPOPECCHOHATBHBIX KOMIETCHIM B 0OIacTu
COBPEMEHHBIX M MEPCIEKTUBHBIX TEXHOJIOTMH CO3/IaHUsl M BHEIPEHHUS SKCHEPTHBIX
CUCTEM.

peuieHuss  3axad

OO0yuenue no aucuuiuinHe «HelipoceTeBble TEXHOIOTUNY HAIIPABICHO Ha (POPMHUPOBAHUE Y
00yyaromuxcs CIeyIONMX KOMITETeHIIUHI:

Ko 1 HauMeHOBaHHe KOMIIETEHITUMA

NHaukaTopsl 10CTHKEHUST KOMIIETEHIIMHU

YK-1. Cnoco0GeH ocyIIecTBIsATh IOUCK,
KPUTHYCCKHI aHATN3 U CHHTE3 WH()OPMAIIHH,
MPUMEHSITh CUCTEMHBIN TTOJIXO TSl PEeLICHUS
MMOCTaBJIECHHBIX 3a1a4

VK-1.1. 3narh:

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

aHAJIM3UPOBATh U CUCTEMATU3UPOBAThH
Pa3HOPOIHbBIC JaHHBIC,

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

METOJaMHU IPHHSITHUS PEIICHUM.

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

IIK-1.2. YMmeTn:

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

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

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

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

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




2 MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM IPOrpaMMbl

JlucuumiuHa OTHOCUTCA K YUCITY 0053aTeIbHBIX YUEOHBIX AUCIUITIINH OCHOBHOM
npodeccHOHaTBHON 00pa30BaTEIHLHOMN MPOTPAMMBI.

JlucuuriuHa B3aMMOCBSI3aHa JIOTHUECKH U COJIEPKATENbHO-METOANYECKH CO CIEAYIOIUMU
nucuurmuHaMu 1 npaktukamu OITOIT:

e [lpoexTupoBaHue NOIH30BATENLCKUX UHTEP(DENCOB B BEO;

o [IpoexTupoBanue OGM3HEC-TIPOIIECCOB U CTPYKTYP B BEO WHAYCTPHUH,

e IlpoexTupoBaHue BeO-CEPBUCOB;

e Meroabl MalIMHHOTO O0YYEHMUS;

e IlpoekTHas AeATEIHHOCTS;

e  DKCHEPTHBIE CUCTEMBI.

3 Crpykrypa U colepKaHue IUCHUTTHHBI

OO6miast TPYIOEMKOCTh JHUCHUMIUIMHBI COCTaBIseT 3 3aueTHbIX eauHuIbl, T.6. 108
aKaJeMU4ecKnX yaca (M3 HUX 54 yacoB — caMocTosATeNbHas padoTa cTyAeHTOB u 36 yaca —
ayJIUTOPHBIE 3AHSTHSA).

Paznensl OUCHMIUIMHBI W3y4aroTCsl Ha TPETheM Kypce B IIECTOM ceMmecTpe, (opma
IIPOMEXKYTOUHOM aTTeCTaIH - IK3aAMEH.

3.1 Buabl y4eOHOM padoThI M TPY10EMKOCTh
(mo ¢popmam 00y4eHuU)

3.1.1 Ounas popma 0OyueHus

Ne . KoanuectBo CemecTpsl
Buna yueOHo# padoThl
n/n 4acoB 6
1 | AyauTtopHble 3aHATHSA 54 54
B ToMm uucne:
1.1 | Jlekuuu 18 18
1.2 | CemuHapckue/mpakTHYECKUE 3aHATHS 18 18
1.3 | JlabopaTopHbI€ 3aHATUS 18 18
2 | CamocTosiTesqibHAsA padoTa 54 54
3 | IIpomekyToYHast aTTeCTalUsA
3auet/aud.3auer/sK3aMeH 9K3aMEH
Hroro: 108 108

3.1.2 3aounas ¢popma oObyueHus

Ne . KoanuectBO CemecTpnl
Buj yue6Hoii padoThl
n/n 4acoB 8
1 | AyautopHble 3aHATHSA 12 12

B Tom uncne:
1.1 | Jlekuuu 4 4
1.2 | CemuHapckue/mpakTHYeCKHUe 3aHATHS

1.3 | JlaGopaTopHsble 3aHATHS 8 8
2 | CamocrosiTeqbHast paboTa 96 96
3 | IIpomexyTouHasi aTTecTanus
3auet/aud.3auer/sK3aMeH JK3aMEH
HUroro: 108 108




3.2 TemaTnueckuii NJIaH U3y4YeHUS TUCHUNINHBI

(mo popmam 00yueHus)

3.2.1 Ounas popma 00yueHuUs

TpynoeMKoOCTh, 4ac
AyauTopHas paéora 2
THEEERE
Ne Paznenbl/TeMbl = - % 2 | Z = § 2| 8 g
n/n JUCHMIJINHBI 5 = = o é e = el g =
2] = = < o =
SAEFEREEE
5 & 'S Q| =
O E = = 5
1 BBenenue 4 2 2
2 Pemenue npoGiem 16 2 3 3 8
3 3HaHUS U pacCYXKACHUS 16 2 3 3 8
4 [IpencraBieHue 3HaHMI 18 3 3 3 9
5 Heonpenenennnle 3HaHMs 18 3 3 3 9
6 OO0yueHne U HaKOIJICHWE 3HAHUI 18 3 3 3 9
7 WHTennekTyajlbHble CUCTEMBI 18 3 3 3 9
HToro 108 18 18 18 54
3.2.2 3aouHas gopma oOydeHUs
TpyroeMkocTh, 4ac
AyIuTOpHAasi pa6oTa =
o 2 % - E
Ne Pa3nennl/TeMbl = = % 2 o ag é 29 g
n/n AUCHHMILUTHHBI 9 = 20 E|l gEl 2| 58
02 = g E R 8 & FEo|l =S
O (=i o, I HEE| o &
S S =2 3 28 FH 8
5 278 s g| =
O E = = 8
1 Beenenne 13,5 | 0,5 1 12
2 Pemenue npobiaem 14,5 | 0,5 1 13
3 3HaHUs U PacCyKJIEHUs 14,5 0,5 1 13
4 [IpencraBiaeHue 3HaHUI 145 | 0,5 1 13
5 Heonpenenennbie 3HaHUS 145 | 0,5 1 13
6 OOyueHne 1 HAaKOIUICHHUE 3HAHUN 15,5 | 0,5 1 14
7 HHTEIeKTyaabHbIE CUCTEMBI 21 1 2 18
Hroro 108 4 8 96

3.3 Conepxanue U CHUANINHBI

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



e 3a/iauu y/OBIETBOPEHUS OTpaHUUYCHUII;
e [Ilouck B ycnoBUsIX MPOTHUBOICHCTBHUS.
3. 3HaHUA U pacCyKIECHUA
e ApxuTekTypa cucteM, oCHOBaHHBIX Ha 3HaHMsIX (CO3);
e UuTepeiicsl 3KcIepTOB M KOHEUHBIX mosb3oBateneit CO3;
e Tumnsl MozENEl, UCTIOJIB3YEMBIX I MpeacTaBieHus 3Hanuii B CO3;
e SI3bIKM IpeACTaBIICHUS 3HAHUN;
e Jlornueckue AII3, npogykunonnsie AI13, konnentyansubie A113;
e Mogenu paccyxaenuit B CO3. Tumbl 3Tux Mojened (Jlormueckas IAeAyKIIHS,
WHAYKIMS, a0AyKLIKs, BEIBOJI, OCHOBAaHHBI Ha HEUETKOI JIOTUKE);
e DOBpHUCTHUYECKHH IIOMCK B IPOCTPAHCTBE COCTOSHUN. TaKTHKU 3BpHUCTUYECKOTO
roucka. OLIEHKHU CIOXKHOCTH 3BPUCTHYECKOrO MOUCKA.
4. IlpencrapneHnue 3HaAHUI
o Jloruka npeaukaTtoB Kak METas3bIK;
e Hcuucnenue npeaukaToB MEPBOro MOPSIKA;
o [locTpoeHune cucTteMbl 3HaHUN € UCIIOIB30BAHUEM CEMAHTUUECKUX CETEH;
e ABTOMAaTHYECKOE JOKA3aTEIbCTBO TEOPEM;
e Metona pe3osonuu;
e Jlornueckoe cneactBue. [IpobieMbl 001IE3HAYUMOCTH U BBITIOJTHUMOCTH;
e Meroa aHaTUTUYECKUX TAOJHII,
e AOayKiys B MpONO3UIMOHATLHOM Joruke. [Ipumeps 3agau MU, Tpedyrommx
MPUMEHEHUS a0AyKIIHH.
5. Heonpenenennsie 3HaHUSA
o BeposTHOCTHBIE paccyXIeHHUS;
o Heuerkne MHOXECTBA.
6. O0y4eHHe ¥ HAKOTUICHHE 3HAHUHT
e [TloacucTeMbl HAKOIUICHUS 3HAHUM, OOIICHUS, OOBSICHEHUS;
e OOyueHue Ha OCHOBE HAOJIIOICHHI;
o [Ipumenenue 3HaHuil B 00yueHNH;
e Bp16op oOyuaromero MHOXECTBA;
e CrarucTUyeckue METOIbl 00YICHHUS;
e OOyueHHe ¢ MOAKPEIUICHHEM.
7. IHTENEeKTyaIbHbIE CUCTEMBI
e  DKCHEPTHBIE CUCTEMBI;
e Pa3HOBMAHOCTU 3KCHEPTHBIX CUCTEM M METO/IbI IOCTPOCHMS;
e Ilpumepsl UHTENIEKTYaNbHBIX cucTeM. CrIocOOBI peain3aluy.

4 YuyeOHO-MeTOAMYECKOE M HH(pOPMaAIUOHHOE 00eceueHne

4.1 OcHoBHas JUTEpPaTypa

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

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

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



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

4.2 Jlono/THUTEJIbHAA JIUTEPaTypa

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

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

4.3 J1eKTpOHHbIe 00pa3oBaTe/bHbIC PeCypPChl

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

2. OBC IPR SMART (https://www.iprbookshop.ru/)

3. OBC Jlans (https://e.lanbook.com/)

4. O6pazoBarenpHas miaTdopma FOpaiit. [ By30B u ccy3oB (https://urait.ru/)

4.4 JIuneH3M0OHHOE U CBOOOAHO PacnpocTpaHsieMoe NPOrpaMMHoOe
ob0ecrieuenune
Microsoft Windows.

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

N —

4.5 CoBpemeHHBbIe NPO(ecCHOHAIbHBIE 0a3bl TaHHBIX U MH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI

1. ®enepanpHas rocynapcTBeHHast HH(pOpMAIMOHHAsA cucTeMa - HaronansHas
anekTporHas ounbnuorexa (HOB) https://H36.pd

5 MarepuaJiIbHO-TeXHHYECKOe o0ecneyeHune

JlaGopaTopHbie pabOThI U CAMOCTOSITENIbHAS pab0Ta CTYICHTOB JOKHBI POBOIUTHCS B
CIIELUAJIM3UPOBAHHON ayIUTOPUH, OCHALLICHHOM COBPEMEHHON OPITEXHUKOHN U IEPCOHATIbHBIMU
KOMIIBIOTEPaMHU C IMTPOrPaMMHBIM 00ECIIEUeHUEM B COOTBETCTBHH C TEMATHKOM M3y4aeMoro
matepuaina. Yucino pabounx MECT B ayIUTOPHH JOJKHO OBITh TOCTATOYHBIM I 0OeCTieueHHS
WHAMBHUIYaIbHON paboThl cTy1eHTOB. Pabouee MecTo mpenogaBaTeis JOHKHO ObITh OCHAIICHbI
COBPEMEHHBIM KOMIIBIOTEPOM C MOJKIIOUEHHBIM K HEMY IPOEKTOPOM Ha HACTEHHBIH 3KpaH, WIn
MHBIM aHAJIOTMYHBIM 10 (PYHKIIMOHATHHOMY Ha3HAUYEHHUIO0 000PYAOBAHUEM.

6 MerToanueckue peKOMeHAAUN

6.1 MeTonnueckue peKOMeHIAIUM IS NIPenoAaBaTeis 0 OpraHu3anuu
00y4eHus
1. [Ipy mOATrOTOBKE K 3aHATHUAM CIIEyET IPEIBAPUTEIBLHO POopadoTaTh MaTepual 3aHATHS,

MpeayCMOTpPEB €10 Mmogavy TOYHO B OTBEACHHOC IJIsI 3TOT'O BPEMS 3aHATHUA. CJ'IeI[yeT IIOATrOTOBUTDH
HGO6XO[[I/IMI)IG MaTCpHraIbl — TCOPCTUUCCKHUEC CBEACHM:, 3aa4n U AP. HpI/I IMMPOBCACHNHU 3aHATUA


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

CJIeZlyeT KOHTPOJIMPOBATh [10/1a4y MaTepHaja U pelieHre 3a1aHuii ¢ yueToM y4eOHOro BpeMeHH,
OTBEACHHOIO IS 3aHATHS.

2. ITpu npoBepke padoT ¥ OTUETOB CJIEAYET YUUTHIBATH HE TOJBKO NMPABHIBHOCTh
BBINOJIHEHMS 3aJJaHUH, HO M ONTUMaJIbHOCTh BEIOPAHHBIX METOJIOB PEILIEHUS], IPABUIBHOCTD
BBIIIOJIHEHMSI BCEX €0 I11aroB.

6.2 MeToanueckue yKa3aHus 15l 00yYAKOIIUXCH M0 OCBOCHUIO TUCHUIIINHbBI

N3ydeHne TUCIUIIMHBI OCYIIECTBISIETCS B CTPOIOM COOTBETCTBUU C LIEJIEBOM YCTAHOBKOU B
TECHOM B3aMMOCBSI3U C y4eOHbIM MIaHoM. OCHOBOM TEOPETUUYECKOMN MOATOTOBKH CTYACHTOB
ABIISIOTCS ayAUTOPHBIC 3aHATHS, Ta00pPaTOPHBIE paOOTHI.

B mporiecce caMocToSTENTEHOM paObOThI CTYIEHTHI 3aKPEIUISIOT U YIUIYOJISIOT 3HAHHUS,
MOJTyYEHHBIE BO BPEMsI ayAUTOPHBIX 3aHITUN, J0pa0aThIBAIOT KOHCIIEKTHI U 3alIMCH, TOTOBSITCS K
NPOBEICHUIO 1 00pabaTHIBAIOT Pe3yJIbTaThl TJAOOPATOPHBIX PabOT, TOTOBATCS K MPOMEKYTOUHOM
aTTeCcTalllu, a TAK)KE€ CAMOCTOSITENIbHO U3y4aloT OTJENbHbBIE TEMbI Y4EOHOI MPOrpamMMmBbl.

Ha 3aHATHAX CTYI€HTOB, B TOM YHCIIE MPEANONATAIONINX PAKTHUECKYIO e TeIbHOCTD,
OCYIIECTBIISIETCS 3aKPEIUICHHUE MOJyUYEHHBIX, B TOM YHCIIE U B IIPOLIECCE CAMOCTOSTENIbHOM paboThI,
3HaHuil. Oco0oe BHUMaHKe 00paIlaeTcsi Ha pa3BUTUE YMEHHI U HABBIKOB YCTAHOBIICHUS CBS3H
MOJIO’KEHUHN TEOPHH ¢ MPO(dhecCHOHATBHOM NeATENbHOCTHIO OYYIIEro CelHaInucTa.

CamocrosTenbHas paboTa OCYIIeCTBISETC HHANBUAYAIbHO. KOHTPOIb caMOCTOsTETbHOM
paboTHI OpraHu3yeTcs B IByX GopMax:

e  CaMOKOHTPOJIb M CAMOOIICHKA CTYJCHTA;

e KOHTPOJIb CO CTOPOHBI ITPENo1aBaTesiel (TEKYIUH U IPOMEKYTOUHBIH ).

Kpurepusimu o1leHKH pe3yIbTaTOB CAMOCTOATEIBHON pabOThI CTYICHTA SBISIIOTCA:

e YPOBEHb OCBOCHHUS CTYJIEHTOM y4eOHOT0 MaTepHaa;

e yYMEHHs CTYACHTA HCIIOJIb30BaTh TECOPETUUECKIE 3HAHUS MPH BBHITIOJTHEHUU

MPaKTUYECKHX 3a]1a4;
e c(hOpMUPOBAHHOCTH KOMIIETEHIIHIA;
e odopMIIeHHE MaTepuaia B COOTBETCTBHH C TPEOOBAHUSMU.

7 @oHI OLICHOYHBIX CPEeICTB

7.1 MeToabl KOHTPOJISI M OLIEHNBAHHUS Pe3yJIbTATOB 00yUeHUs

B mporiecce 00y4eHHUsT MCIONB3YIOTCS CICIYIONIUE OIICHOUHBIC (OPMBI CAMOCTOSTEIBHOMN
paboThI CTYACHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIECBAEMOCTH U MPOMEKYTOTHBIX
aTTEeCTalluU:

e J1abopaTopHBIC PabOTHI, SK3aMEH.

7.2 llIkaJyia ¥ KPUTEPUHU OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHH s

[Toka3zaTenem olleHUBaHMSI KOMIIETEHIIMN HAa PAa3IUYHBIX dTarnax ux (OpMUPOBAHHUS SIBISAETCS
JOCTHXKEHHE 00yJaroIMMHUCS IIJIAHUPYEMBIX Pe3yJIbTaToOB 00yUeHUs IO JUCLMILINHE.

Kpurepum oueHuBanus

IToxa3zarean
2 3 4 5

VYK-1. CnocoGeH ocyniecTBIsATh MOUCK, KpUTUUECKUI aHATTU3 U CUHTE3 MH(OpMAIHH,
NPUMEHATh CUCTEMHBIN MOXO0T TS PEIICHHs OCTABICHHBIX 3a71a4

VK-1.1. 3nate: | OOyuarommiics | OOyuatommuiics | OOyuarommuiics | OOywaromuics
METOIUKHU JEMOHCTPUPYET | AEMOHCTPUPYET | AEMOHCTIPHUPYET | IAEMOHCTPUPYET
CHCTEMHOTO MIOJTHOE HETIOTHOE YaCTUIHOC TIOJTHOE
moaxona ajist OTCYTCTBUC HUJIU COOTBETCTBUC COOTBETCTBUC COOTBETCTBUC
peteHusI HE/IOCTaTOYHOE | CIICAYIOIINX CJIeTYFOIITNX CJICTYFOIITIX




npodeccroHan
BHBIX 3aJ1a4.
YK-1.2.
YMers:
aHAJIM3UPOBATh
"
CHCTEMaTU3HPO
BaTh
pa3HOPOHbIE
JaHHbIE;
OLIEHUBATh

3¢ (HEeKTHBHOCT
b TIPOLIEYD
aHaJn3a
npolsem u
TIPUHSATHS
pelLIeHN B
npogeccronan
BHOU
NESITEIbHOCTH.
YK-1.3.
Biagers:
METOAAMHU
TIPUHSATHS
pelLIEeHUI.

COOTBETCTBHE
Marepuaty
JUCIUTUIHHBI
3HAHMUIA,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIIETEHIIU U
JUCITATIINHEI.

3HAHUH,
YKa3aHHBIX B
MHJIUKAaTOpax
KOMIICTCHITUM
JHCIUIINHEL
Homyckarorcst
3HAYNUTCILHBIC
OIIIHOKH,
MPOSIBISETCS
HEJ0CTATOYHOC
Th 3HAHUH, T10
pAny
MokazarteJiei,
oOyyaromuncs
HCIBITHIBACT
3HAYUTEIHLHBIC
3aTpyAHECHUS
npu
ONEPUPOBAHUU
3HAHUSIMU TIPU
UX MEPEeHoce Ha
HOBEIC
CUTyaI1H.

3HAHUH,
YKa3aHHBIX B
MHJIUKAaTOpax
KOMIICTCHITUM
JHCIUTIINHEL
Ho

JIOTTY CKarOTCSI
HE3HAYNTECIIHHEI
€ OIIIMOKH,
HETOYHOCTH,
3aTpyAHECHUS
npu
aHAITUTHYECKUX
onepanusx.

3HAHUM,
yKa3aHHBIX B
WHJUKAaTOpax
KOMIICTCHITUIH
JHUCIUTINHEL
CB00OOIHO
onepupyeT
nproOpeTeHHBI
MM 3HAHHUSIMH.

[1K-3. Ciocoben

pa3pabaTeiBaTh TPEOOBAHUS U MPOCKT

HUPOBATh ITPOTPAMMHOC obecneyenne

IIK-3.1. 3HaTh:
METOIBI u
CpeacTBa
MIPOCKTUPOBAHH
i
MIPOrPaMMHOTO
obOecreucHus.

OO0yuaromwmiics
JIEMOHCTPHUPYET
MMOJIHOE
OTCYTCTBHE WJIN
HEJ0CTaTOYHOE
COOTBETCTBHE
Marepuaty
JTUCIUILIHHBI
3HAHUH,
YKa3aHHBIX B
MHJIUKATOpax
KOMIICTCHITUM
JHCIUIINHEL

OO0yuaromwmiics
JIEMOHCTPHUPYET
HEIIOJIHOE
COOTBETCTBHE
(o1 (1472011115 0.
3HaHHUH,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIIETEHIIU U
JIMCIIATLINHEL
Honyckarorest
3HAYUTCIHLHBIC
OIIINOKH,
MPOSIBIIAECTCS
HEJ0CTATOYHOC
Th 3HAHUM, 110
pAny
IMoKa3aTelei,
oOy4aromuics
HCIBITHIBACT
3HAYNUTCILHBIC
3aTpyIHCHUS
npu
ONEpUPOBAHUH
3HAHUSIMU TIPU

OO0yuaromwmiics
JIEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHE
(o1 (1472011115 0.
3HaHHUH,
YKa3aHHBIX B
WHJIUKaTOpax
KOMIIETEHIIU U
JTUCIUILINHEL.
Ho
JIOITyCKAIOTCS
HE3HAYMTEIIHbHEI
¢ OIIUOKHU,
HETOYHOCTH,
3aTpyIHCHUS
npu
AHAJTUTHYCCKUX
onepanusx.

OO0yuarormmiics
JIEMOHCTPHUPYET
ITOJIHOE
COOTBETCTBHE
CJIe Ty FOIITHX
3HAHUM,
YKa3aHHBIX B
WHINKATOpaX
KOMIIETEHIINI
JTUACIIUILIHHEI.
CB00OIHO
orepupyer
MPUOOPETEHHBI
MH 3HAHHSIMH.

10



HX IICPEHOCC HaA
HOBBIC
CUTyalluu.

[1K-2. CnocobeH ocymiecTBIATh ypaBieHue npoekramu B oonactu UT Ha ocHOBe
MOJIyYEHHBIX IVIAHOB IIPOEKTOB B YCIIOBUAX, KOTJa MPOEKT HE BBIXOIUT 3a MPEIEbl
YTBEPKICHHBIX 1apaMETPOB

I1K-2.1. 3HaTs:
BO3MOKHOCTH
MHPOPMAIIMOHH
BIX CUCTEM.

OO0yuarommiics
JIEMOHCTPHUPYET
IMOJIHOE
OTCYTCTBHE WU
HEIOCTATOYHOC
COOTBETCTBUE
Marepuaty
JMCIHATIIAHBI
3HaHUIA,
YKa3aHHBIX B
WHJUKATOpax
KOMIETEHINI
JUCIATLINHEL

OO0yuarommiics
JIEMOHCTPHUPYET
HETIOIHOE
COOTBETCTBUE
CIEAYIOIIHNX
3HaHHUH,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIICTEHITHI
JMCIHTIINHEL
Jonyckarorest
3HAYHUTEILHBIE
OIIIHOKH,
MIPOSIBIISIETCS
HEIOCTATOYHOC
Th 3HAHUH, I10
pany
MoKazarTeJiei,
oOydaromuics
HCIBITEIBAET
3HAYNUTCILHBIC
3aTpyAHCHUS
npu
OTIEPUPOBAHUH
3HAHUSIMU TIPU
WX TIEPEHOCe Ha
HOBBIC
CUTYyaIliH.

OO0yuarommiics
JIEMOHCTPHUPYET
YacTUIHOE
COOTBETCTBHE
CIEAYIOIIHNX
3HaHHUH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIICTEHITHI
JUCIUTLINHEL.
Ho
JIOITyCKaIOTCSI
HE3HAYUTECIIHHBI
¢ OIINOKHU,
HETOYHOCTH,
3aTpyIHEHUS
npu
AHAJTUTHYCCKUX
omneparusx.

OO0yuarommwmiics
JIEMOHCTPHUPYET
MIOJIHOE
COOTBETCTBHE
CJIe Ty FOIIIIX
3HAHUM,
YKa3aHHBIX B
WHUKAaTOpax
KOMIIETCHITUIH
JTUACITUILIAHEI.
CBoOoaHO
OTIEpHUPYET
npruoOpeTeHHBI
MH 3HAHHSIMH.

[TIK-1. Cnoco6eH BBIMOTHATH paOdOTHI IO CO3/IaHUI0 (MOIU(DUKAIINN) U COTPOBOXKICHUIO
NC, aBroMaTH3UPYIONINX 33]a4 OPraHU3AIMOHHOTO YIIPaBICHHUS U OM3HEC-TIPOIIECCHI

IIK-1.2.
VMmeTs:
aHAIU3UPOBATh
Hay4YHO-
TEXHUYECKYIO
JIUTEpATypy,
HU3BJIEKATh U3
HEe CBEICHMS,
HEOOXOIUMEIE
JUISL peIIeHUs
MOCTaBJICHHOMI
3aJIaun.

OO0yuarommiics
JIEMOHCTPHUPYET
IMOJIHOE
OTCYTCTBHE WJIH
HEIOCTATOYHOC
COOTBETCTBUE
Marepuaity
JMCIHATIIAHBI
3HaHUI,
YKa3aHHBIX B
MHJUKAaTOpax
KOMIIETEHIA I
JIMCIHTIINHEL

OO0yuarommiics
JIEMOHCTPHUPYET
HETIOJTHOE
COOTBETCTBHE
CIEAYIOIIHNX
3HaHHUH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIIETEHITU I
JUCIATLINHBI
Jonyckarorest
3HAYUTEILHBIC
OIIINOKH,

OO0yuarommiics
JIEMOHCTPHUPYET
YacTUIHOE
COOTBETCTBHE
CIEIYIOLINX
3HaHHUH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIICTCHITHM
JMCIUTLINHEL.
Ho
JIOITyCKAIOTCSI
HE3HAYMTEIIHHEI

OO0yuarommmiics
JIEMOHCTPHUPYET
MIOJIHOE
COOTBETCTBHE
CJEAYIOIINX
3HAHUM,
YKa3aHHBIX B
WHJIUKATOpax
KOMIICTCHITUH
JMCITUTIINHEL.
CB000IHO
onepupyer
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MPOSIBISETCS
HEJ0CTATOYHOC
Th 3HAHUU, T10
pAny
Mokazarteliei,
oOyyaromuncs

€ OIIIMOKHU,
HETOYHOCTH,
3aTpyAHCHUS
npu
AHAJTUTHYECKUX
oTIepaIusX.

MPUOOPETEHHBI
MU 3HAHUSMHU.

UCTIBITHIBACT
3HAYUTENIbHbIE
3aTpyAHEHUS
npu
OIEpUPOBAHUU
3HAHUSIMH TIPU
uX IepeHoce Ha
HOBBIE
CUTYAaIHH.

[IIkana oueHUBaHUS pPe3yJIbTATOB IPOMEKYTOUHON aTTECTALMU U €€ OMUCaHUE:!

DopMa NPOMEKYTOYHON aTTECTALMH: IK3aMEH.

[TpomexxyTouHas aTTecTarus oOydaronmxcs B hopMe 3K3aMeHa MPOBOIUTCS 110
pe3ybTaTaM BBITIOTHEHHS BCEX BUAOB y4eOHOM paboThl, MPeyCMOTPEHHBIX yUeOHBIM TUTAHOM TI0
JTAaHHOW TUCIUIUIMHE, IPY 3TOM YUUTHIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHne cemecTpa. OTeHKa CTeTeHN JOCTHKECHHS 00YJarOIIMMHUCS IJIAHUPYEMBIX PE3yJIbTaTOB
00y4eHUs TT0 TUCIUIUIMHE TTPOBOIUTCS MPEIOAaBaTEIeM, BEAYITUM 3aHATHS 10 TUCIUTIIINHE
METOJIOM 3KCIEPTHOM OLIEHKH. [10 nTOram npomMeKyTO4HOM aTTecTaluu M0 JUCLUILUIMHE
BBICTABJISIETCS OLIEHKA «OTIIMYHOY, «XOPOIIO0», «yAOBJIETBOPUTEIHHOY WIH

«HEYJIOBJIECTBOPUTEIBLHO.

IIxana oneHNBaHUA

Onucanmne

OTIINYHO

BrinonHens! Bce 00s13aTeIbHbIE YCJI0BHA MOATOTOBKH CTYI€HTA K
MPOMEKYTOYHOM aTTeCTAMHU, IPETYCMOTPEHHBIE POrPaMMON
quctuIuinHel. CTyI€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHHH, HaBBIKOB MOKa3aTelNsIM, TIPUBEIEHHBIM B Ta0JINLIAX,
oTepHUpyeT NPUOOPETCHHBIMH 3HAHUSIMH, YMEHUSMH, HaBBIKAMU,
MPUMEHSET UX B CUTYallUsIX HOBBIIIEHHOHN clIoKHOCTH. [Ipu aTOoM
MOTYT GBITL A0NYHICHBI HC3HAYUTCIIBHBIC OH_II/I6KI/I, HETOYHOCTH,
3aTpyIHEHUS TIPU MIEPEHOCE 3HAHUM U YMEHUI HAa HOBBIE,
HCCTaHAAaPTHLBIC 3a1a4H.

Xopomo

BrinonHens! Bce 00s13aTeIbHbIE YCJI0BHA MOATOTOBKH CTYI€HTA K
MPOMEKYTOYHOM aTTeCTAMHU, IPETYCMOTPEHHBIE POrPaMMON
JucuIuinHel. CTyI€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHH, HaBBIKOB MOKa3aTeNsIM, IPUBEIEHHBIM B Ta0JINLIAX,
orepHupyeT NPUOOPETCHHBIMH 3HAHUSIMH, YMEHUSMH, HaBbIKaMu. B
TO K€ BpeMsl IIPU OTBETE JOMYCKAET HECYIIECTBEHHBIE
MOrpCIHOCTH, 3ala4i pCIIacT C HEAOUCTAMU, HC BIIMAIOIIUMU HA
00U X0 pEIICHHMS.

VY 10BIIE€TBOPUTEIIHHO

BeimonHeHs! Bee 00A13aTe/IbHbIE YCI0BHS MOATOTOBKH CTYE€HTA K
NMPOMEKYTOYHON aTTECTALMH, IIPEyCMOTPEHHBIE IIPOIPaMMON
JucuuiuinHel. CTyI€HT JEMOHCTPHUPYET COOTBETCTBUE 3HAHUIA,
YMEHHUH, HaBBIKOB MTOKA3aTesIM, IPUBEICHHBIM B TaOJIHIIAX,
onepupyeT NpUOOPETEHHBIMY 3HaHUSIMH, YMEHUSAMH, HaBblkaMu. Ho
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MIOKa3bIBAET HErNTyOOKHE 3HAHUs, IIPU OTBETE HE JOMYCKAET IPyObIX
OMMOOK WU MIPOTUBOPEYUNH, OTHAKO B (POPMYyIIMpPOBAaHUH OTBETA
OTCYTCTBYET JOJKHAS CBS3b MEXKIY aHAJIM30M, apIyMEHTALMEN U
BBIBOJIaMH, B PELIEHUH 3a/1a4 MOTYT COJIEPKaThCsl IpyOble OMIMOKH.
Jlnis mosTy4eHust NpaBUIIBHOTO OTBETA TPEOYIOTCS YTOUHSIOIIUE
BOIIPOCHI.

He BbInOIHEHBI 00s3aTENbHbIE YCJI0BUS MOATOTOBKH CTY/ICHTA K
NMPOMEKYTOYHON aTTECTALUH, IIPEyCMOTPEHHBIE IIPOIPAMMOU
nucuumuinibl, UJIA cTyaeHT AeEMOHCTPUPYET HEMOTHOE
COOTBETCTBUE 3HAHUI, yMEHUI, HABBIKOB IPUBECHHBIM B
TaOJIUIAX, JOMYCKAOTCA 3HAYUTENIbHbIE OIINOKH, IPOSIBIIAETCS
OTCYTCTBME 3HAHUM, YMEHUH, HABBIKOB 110 psly IIOKa3aTeleH,
CTYJI€HT MCIIBITBIBACT 3HAYUTEIIBHBIC 3aTPyIHEHUS IIPH
OIIEpUPOBAHNU 3HAHUSMU U YMEHUSMHU.

HeynosneTBopHuTeabHO

7.3 OueHoYHbIE CpeacTBA
7.3.1 Bonipocsl 1J141 3K3aMeHa

00630p 3a7a4, penraeMbIX AITOPUTMAMHU MAIITMHHOTO O0yYEHHUS.

Knaccudukanus anropuTMOB MalIiHHOTO O0YYECHHUS.

JIuHeiiHbIe MO/IENIH PETPECCUH.

basucHeie pyHKINN.

Perynsipuzanus.

LeneBast GyHKIMSA JTOTUCTHUECKON perpeccu.

Perynspuzanus JTOrucTUYECKON perpeccum.

CrpykTrypa HelipoHa.

CtpyKTypa HEHPOHHOM CETH.

0. I[TepuenTpoH.

1. OOy4yeHusT HEUPOHHOM CETH C IOMOINBIO aJTOpUTMa OOpPATHOTO PaCIPOCTPAHCHUS
OIITOKHU.

12. CtpykTypa AepeBbEB PEIICHUM.

13. Bugsl pazaenstomux QyHKIHA.

14. OGy4uenust nepeBa penicHui.

15. Anroputm RandomForest.

16. Anroputm AdaBoost.

17. Kackan kinaccupukaTopos.

18. Knacrepuzanus.

19. OGyuenue 6e3 yuuTens.

20. Anroput™m k-means.

21. Uepapxuueckas KilacTepu3anusl.

22. MeToa ONOPHBIX BEKTOPOB.

23. Metop k-6mmxkaifimx cocenen.

24. Jloructruueckas perpeccus.

25. bunapnas nuHeiHas KilacCHU(pHUKaIUs.

26. Kommo3umuu Moiesneid rpaueHTHBIN OYCTUHT U OJICHTUHT.

27. 3apava xkiacrepuszanuu. Kaptel KaxonHeHa.

28. [IpuBenure kKimaccu(UKAIMIO SKCIEPTHBIX CHCTEM IO CTETEHH MPOpabOTaHHOCTH U

OTJIAXKEHHOCTH.
29. B ueM oT/IMYME CTATUYECKHUX HKCIIEPTHBIX CUCTEM OT JUHAMUYECKUX ?

SENXNN R WD =
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30. OnuumuTe Ha3HAYEHWE M OCHOBHBIE NPUHIUIBI IOCTPOEHHUS AKCIEPTHON CUCTEMBI
MYCIN.

7.3.2 TunoBble NpPaKTUYECKHE 3aAHUS

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

a. MaTpHIIBI

b. 00BEKTHI

C. NPU3HAKH

d. AITOPUTM

e. byHKIMSA

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

cetu.Kaxxioe sapo cBepTKU UMeET pa3Mep 7 X 7, UMeeT HyJIeBOE 3alloJHEHHE U uMeeT mar 1. Pasmep
BXOJIHOT'O M300payKEHHUS 3TOTO CIIOSl cOCTaBisieT 224 X 224 x 3. KakoB pa3mep BBIXOJHOTO CUTHaIA

3TOrO CJI0A?

a)218x218x 5
0)217x217x3
B)217x217x 8
r)220x220x 7
3. Kaxkue u3 cnenyrommx popm anropurm K-Means MokeT He arperupoBath?
a) CniupanbHOE pacrpeesieHue
0) KpyroBoe pacrnpenenenue
B) JleHTOUHOE pacrpocTpaHeHHE
r) Beimykiioe pacripeneneHue noJMuroHoB

4. ITpu mocTpoeHun MOAEIH AepeBa PEIICHUNA MBI pa3aeiiaeM y3eil U1 OIpeaeICHHOrO
p Tp p p p Yy p
atpubyta. Kakoe u3 deThlpex H300paKEHUN HIDKE COOTBETCTBYET HAMOOIBIIEMY MPUPOCTY
nHdopmanuu?
{...--I -l.|ihllk-. H: & ;:un.;d::;-...:
=y __,{___L_ g~ I
P = \-_\\ / I \
},}" sunny | overcasy \'\. rainy ! high I" Porral
/ A\ J | ]
‘- ! A ' \
yes ’é‘ yes yes yeu
yeu yos yes yes yes
o yos yes yes yes
"o s no "o yen
no y o 0o [
0o ¥
[ 4] LA
(o)
<
f \ emperature )
[ tatee a 8, =
J falsg \Irlln. /)-— —— x\.l.\
\ / o mald ‘.'-. comnl
yes \ I."{‘ 0 1
yes yes ([ b \
yer ye 4 yes \
yor yes yeu yes yos
yes 20 yes yes yeu
yes no o yes yeu
no no o 4] (4] {00
no ™
a) outlook
6) humidity
B) windy
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r) temperature

5. B n-mepHoM mnpoctpanctBe (n> 1) KakoW M3 CIEAYIOIMIMX METOJIOB Hambojee

MOJIXOTUT JIJIs1 OOHApY >KEHUS BEHIOPOCOB?
a) paccrosinne MaxanaHoOuca
6) HopmanbHast BeposTHOCTh rpaduka
B) KopoGouHslii croker
T') [10JI€ KOPPEJSILIUU

7.3.3 TUNOBOH YK3aMEeHAIMOHHBIN OMJIET

MUHUCTEPCTBO HAYKHU U BBICILIEIO OBPA30OBAHUS POCCUICKOM OEJIEPAIINN
OEJJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUE BBICIHEI'O OBPA30BAHUS

«MOCKOBCKUM NOJUTEXHUUYECKUN YHUBEPCUTET»
(MOCKOBCKMI ITOJIMTEX)

SK3AMEHALIMOHHBIN BUJIET Nel
10 TUCTUTUINHE
«HeilipoceTeBble TEXHOIOTUI»
Hanpasienue moarotoBku 09.03.01 MHpopmaTrka 1 BEIYUCINTEIbHAS TEXHUKA

BOITPOCHI:
1. Perynapuzanus.
2. Hepapxuueckas KiacTepu3alus.

3. 3apaua knactrepusauuu. Kaptel Kaxonnena.

YTBepKACHO: / /<« » 20 1.
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