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. LENU N 3AGAYN OCBOEHNS UCLNIIINHBI

Ilesm ocBOEHUS TUCUMIUIMHBI (MOAYJIS): BHIPAOOTKA Y CTYJICHTOB KOMIIETCHLIUH, CBA3aHHBIX C 00-
paboTKOH M300pakeHUil, OBJIaIECHHE MHOTOMEPHBIM MpeoOpa3zoBanreM Dyphe, MpUOIMKEHHBIMUA METOIa-
MU PEILICHNS YPAaBHEHUM THUIIA CBEPTKHU, METOJaMH OLIEHKH ITIOIPELIHOCTEN.

Sagaun:

-,MI3y4CHHE METOJIOB 00pabOTKU N300paKCHHIA;

- oByIaZicHuEe MeToiIoM Dyphe;

- UI3YUCHUC HpI/I6HI/DKCHHBIX MCTOAOB PCIICHUA MHOT'OMCPHBIX ypaBHCHI/Iﬁ TUIIa CBCPTKHU,

- OBJIAZICHUE METOJIaMH OIICHKH ITOTPEITHOCTEH;

- OBJIAZICHUE METO/IaMHU BOCCTAHOBJICHUS H300paKCHHUH.

. MECTO guUcuyurijinHbl B CTPYKTYPE OI1 BO

2.1. Yuebnas mucuurummaa «OnepaTopsl CBEpTKH U 00paboTKa M300pakKeHUI» peain3yeTcsl B Tpe-
ThEM CEMECTPE B paMKaX YacTH OJIOKA JUCIHUILINH, (POPMUPYEMOI ydacTHUKAMU 00pa30BaTEIbHBIX OTHO-
HICHU, U SIBJISIETCS JUCIUILTUHON 110 BBIOODY.

2.2. Jlns u3ydeHust JaHHOW y4eOHOM TUCIHUITUHBI HE0OX0IUMbI Oa30BbIe 3HAHUSI OCHOBHBIX MOHSI-
TUH anreOpbl, MATEMATUYECKOTO aHalu3a, (YHKIIMOHATFHOTO aHAIH3a.

2.3. 3HaHus, YMCHHS U HABBIKH, ITOJYYCHHBIC B XOJI¢ M3yUSHUS TaHHOUW JUCIUILIMHBI U BBIITOJTHE-
HUSl IPAKTUYECKUX 3aJaHUi, MOTYT MCIOJIb30BAThCA MPH PEIICHUH HAYYHO-HCCIEA0BATEIbCKUX, TPOCKT-
HBIX ¥ IPOW3BOJICTBCHHBIX 33]1a4.



Ill. TPEBOBAHWA K PE3YJIbTATAM OCBOEHWA ANCLUNTITIUHBI

[Iponece n3yueHus TUCHMUILIMHBI HAIIpaBieH HAa (POPMHUPOBAHUE SJIEMEHTOB cienyromux komnerenuii B coorsercteun ¢ ®I'OC BO u OIT BO no
JAHHOMY HAaIIPaBJICHUIO TOATOTOBKHU:

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHUs M0 JUCHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHS 00pPa30BaTe/JbLHOM NPOrpaMMBbl:

HIngp u popmysn-
POBKA KOMIIETCHIIM A

(pe3yJbTaThl 0CBOE-
nus OII)

HNugukaropsl

JJieMeHThI KoMIleTeHuni, popmMupyeMbie THCHHMILINHON

Oo6menpodeccrnonanbusie komnereHmn (OITK)

[IK-6. CnocobeH pykoBo-
IUTh TPOEKTaMH IO CO-
3MAHHUI0, BHEJIPCHUIO W
HCIIOJIB30BAHUIO  OJIHOM
WIA HECKOJIbKAX CKBO3-
HBIX IU(PPOBBIX CyOTEX-
HOJIOTHH HCKYCCTBEHHOTO
WHTEJUIEKTa B TIPHUKIA]-
HBIX 00JIaCTAX

[1K-6.1. PykoBOAUT poeKTaMu B
o0nactu ckBO3HOU U POBOI
cyorexHonoruu «KomnbrotepHoe

3peHue

3nanusa:

® 3HAET MPHUHIIMIIBI IOCTPOCHUSI CUCTEM KOMIIBIOTEPHOTO 3PEHHUs, METOMBI U MOAXO/IbI
K IUIAHUPOBAHUIO W PEAIU3AIlMU MPOEKTOB IO CO3JaHHUI0 CUCTEM HCKYCCTBEHHOTO
MHTEJJIEKTa Ha OCHOBE CKBO3HOU MH(poBoii cydoTexHomoruu «KoMmberoTepHoe 3pe-
HUE

Vmenusa:

® yMEET PyKOBOJAMTH NPOEKTAMHU IO CO3[JaHUIO, BHEAPEHUIO U MOAJIEPKKE CUCTEM HC-
KYCCTBEHHOT'O MHTEJUIEKTa Ha OCHOBE CKBO3HOH 1M poBoi cyOTexHonoruu «Kom-
MIBIOTEPHOE 3PEHUE

Haeviku:

e 00paboTKH U300pakeHui
® pEUICHUS YPaBHEHUI TUTIA CBEPTKH




IV. COHEPXAHWUE U CTPYKTYPA ONCLUUITIINHbI

TpyaoeMKOCTh JMCHUIUIMHBI COCTABJISAET S 3aueTHbIE eUHULbI, 180 yacos,
U3 HUX 34 4acoB JeKIUOHHBIX 3aHATHH, 34 4aCOB MPAKTUYECKUX 3aHATHI, 76 4aCOB HA CAMOCTOSATEJIbHYI0O Pa0oTy 1 36 4acOB HA MOAT0-
TOBKY K JK3aMeHy.

(I)opMa OTYCTHOCTH: IK3aMECH

4.1 Cozlep)lcalme JUCHMILIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM, C YKa3aHUEM BH/0B y‘-leﬁHl)IX 3aHSATHII U OTBEJEHHOI0 HA HUX KOJHYECTBA aKa-
ACEMHYCCKHUX YaCoB

Bugpl yaeOHON pabOTHI, BKIIOYAsi CaMo-
CTOSITEBHYIO PadOTy 00ydaromuxcs 1

TPYIOEMKOCTb
(B yacax) @DOopMBI TEKYILIETO
e KonTakTHas pabora npenoaa- g KOHTPOJIA yCIleBae-
Ne 3 BaTes - MOCTH
Paznen qucuumimHbl/ TeMBI g S
/1 S ¢ 00OyJarOIIMICS = dopma mpoMexy-
© Cemu- 5 S TOYHOI aTTeCTAllUH
= O
Tex Hapckue | Jlabopa- e (no cemecmpam)
(mpakTH- | TOpHBIE 5
UK S
4yecKue | 3aHATus =
3aHSITHS) O
OKJIa/Ibl Ha CEeMHU-
1 | Pazgen 1. CBepTKM Ha KOHEYHBIX TPYIIaXx. 3 12 12 14 A A
HAPCKUX 3aHITHUSX.
1.1 | Huknuueckue MaTpuisl. OtHOMEpHOE MpeobpazoBanue Dypre. 3 4 4 S)
19 MHoromepHbIe IUKINYeCKHe MaTpHIlbl. MHOTOMEpHOE TTpeodpa- 3 4 4 5
" | 30Banue @ypee.
1.3 | MHorOMepHbIC ypaBHEHHUS THITA CBEPTKH. 3 4 4 4
9 Paznen 2. [TpubnukeHHbIe METOIBI PEeLLICHHs YpaBHEHHH THIIA 3 12 12 14 Jlokma/ibl HAa CEMU-
CBEPTKH. HAPCKUX 3aHITHSX.
2.1 | [IpoekuimoHHBIE METO/IbI pEIICHUs] OTHOMEPHBIX YpaBHEHHM THHa | 3 4 4 5




Bunbl yue6HOM paboThI, BKIIFOYAs CaMO-
CTOATENIbHYIO paboTy 00y4JaroUIuXcs 1

DOopMBI TEKYILIETO

a, KOHTPOJIS yCTieBae-
= TPYIOEMKOCTb
Ne 3 MOCTH
Pazien nucuumniInHbl/ TeMbI g (B yacax)
/11 5 = dopma MpomMexy-
© | Konrakrnas pabora npenoga- |4 .+ & g .
® & o TOYHOM aTTecTanuu
BaTeNA 22 2¢
S 5 5 (nocemecmpam)
¢ O0yJaroIIMMuUCs o=
CBEPTKH.
29 [IpoekroHHbIE METO bl PEIICHUSI MHOTOMEPHBIX YPaBHEHUH THITA 3 4 4 5
" | cBepTKH.
2.3 | OueHka nmorpemnHocTeil pemeHus. 3 4 4 4
. OKJIAJIbl Ha CEMHU-
3 | Pazmen 3. BoccraHoBiieHHE cCMa3aHHBIX H300pakeHUH. 3 10 10 12 A A
HAPCKUX 3aHITUSX.
31 CMmazaHHbIe H300paKeHUs. Y paBHEHHUE JIJIsl BOCCTAHOBJICHUS CMa- 3 4 4 4
"~ | 3aHHOrO U300paKEHUS.
3.2 | Yucno o0ycnoBIEHHOCTH MaTPHIIbI CMa3a. 3 4 4 4
33 Brusinue unciia 00yciI0BICHHOCTH MaTPHUIIBI CMa3a Ha KaueCTBO 3 2 9 4
"~ | BOCCTaHOBJICHUSI.
[ToaroToBka K 3K3aMeHy 36
Hroro vacos 34 34 76




4.2 Ilnan BHeayIMTOPHOI cAMOCTOSITEJILHOM PA00ThI 00y4alOIIUXCS MO TUCHHUIIHHE

CamocrosTensHast paboTta o0ydaromuxcs

YuebHo-
METOINYECKOE 00ec-

HOM JUCHUIUIMHBI (4ac)

Ce- Ouenounoe
HazBanu J1a, TEMBI . 3aTpatsl -
MECTp a3BAHHC pasjic/ia, T Bu camocrostenshoit | CpoKu BBINOJ- P CpPEeICTBO HEYCHUC CaMOCTOA
BPEMEHHU .
paGoThi HEHIS P TeIBHON PaboThI
(qac.)
CBepTKM Ha KOHEUHBIX TpyIINax. W3ydenue JeKIui 1 Marepuaibl JeK-
1 p Pyl Y . 3 Henmenu 10 CobecenoBanue . P
y4eOHOM TUTepaTyphl 1M, pEKOMEHI0-
BaHHAas yueOHast JIu-
CBepTKH Ha KOHCUHBIX TPYIINAaX. BeimosiHeHre TOMOTHH- 10 ITpoBepka BBITOI-
1 o 3 HEACIN o TEeparypa.
TEJIBHBIX 3aJaHU HCHHBIX 3alaHUI
[TpubnmxeHHBIC METOIBI PEIICHHS YPaBHCHUM Wzyyenue nexuuii u 10
1 P ABLP yp Y . 3 Hemenu CobGecenoBanue
THUIIA CBEPTKH. y4eOHO JIuTepaTyphl
1 [TpubnmxeHHbIE METOABI PELICHHUS YPaBHEHHH BoinosnHeH#e TOmONHE- 3 HexeH 10 ITpoBepka BBITION-
THUIIA CBEPTKHU. TEJbHBIX 33JaHUN HEHHBIX 3a1JaHUI
BoccraHoBneHne cMa3aHHBIX U300PaKCHHIA. Wzyyenue nexuuii u 10
1 . 3 Hemenu CobGecenoBanue
y4eOHOM JTUTepaTyphl
1 BoccranoBnenue cMa3aHHBIX M300pasKEeHUH. Brinosinenue 1onosHu- 3 Henenn 10 ITposepka BbIIOIN-
TEJIBHBIX 3aJaHU HEHHBIX 3a/laHUI
16
[ToaroroBka k 3K3amMeHy
OO6m1ast Tpy10€MKOCTh CAaMOCTOSITEILHOM paOOTHI IO TUCIUIUIMHE (Jac) 60
BromxeT BpeMeHH caMOCTOSTENNbHOM paboThI, MPETyCMOTPEHHBIN Y4eOHBIM IJIAHOM IS JJaH- 76




4.3 Conepxxanue yueOHOro MaTepuaJjia

Pa3nea 1. CBepTKH HAa KOHEYHBIX I'PyIIIAaX.

Tema 1.1. HHukanyeckue matpunbl. On1HOMepHOe npeodpasoBanne Dypoe.

Omnpenenenue anreOpbl HUKIHMUECKUX MaTpull. Obpamenue mukinyeckux marpui. Coo-
CTBEHHBIE UKCia U cOOCTBEHHbIE BEKTOPHI. [luckpernoe npeobpazoanue Oypoe. beictpoe npe-
oOpazoBanue @ypswe. [IpuBenenne NUKIMUECKON MAaTPULIbI K JUAarOHAJIIbHOMY BUTY.

Tema 1.2. MHOroMepHble HUKJINYECKHE MATPULbI. MHOroMepHoe npeodpasoBanue
®dypse.

Anre6pa MHOTOMEPHBIX LMKJIMYECKUX MaTpull. MHOroMepHOEe TUCKpPETHOE mpeodpas3o-
BaHue Pyphbe. CIEKTpalbHbIE CBOMCTBA MHOIOMEPHBIX LIMKINYECKUX MaTpull. [IpuBenenue Muo-
TOMEPHON MUKINYECKOW MaTPHULIbI K IUarOHaJIbHOMY BHUY.

Tema 1.3. MHOromepHbie ypaBHeHUsI THIIA CBEPTKH.

MHoromepHble TUCKPETHBIE CBEPTKH U UX CBONCTBA. Y paBHEHUS CBEPTKH B yIiiax.

Pa3nea 2. IIpudimkeHHbIe MeTOAbI PellicHUs] YPABHEHUH THIIA CBEPTKH.

Tema 2.1. IIpoekunoHHbIe METObI PellIeHUSA OJJHOMEPHBIX YPABHEHUI THIIA CBEPT-
KH.

MeTton peayKIuu 115l OJHOMEPHOTO YpaBHEHUS CBepTKU. Kputepuii cxonuMocTu Metoaa
PeAYKIHH.

Tema 2.2. IIpoeknHOHHBIC MeTOAbl PelICHHUS MHOIOMEPHBIX YPABHEHHI THIIA
CBEpPTKH.

[IpoekuroHHBIE METO/IBI PEUICHUS YPaBHEHUN CBEPTKH B yriax. OOpaTuMOCTh ONepaTo-
POB IUCKPETHOW CBEPTKM HA MHOTOI'PaHHUKAX.

Tema 2.3. OneHKa NOrpemiHOCTEH peleHusl.

Knaccudukanus morpeniHocTell perieHrs onepaTropHoro ypaBHeHHs. Yuciao o0ycioB-
JICHHOCTH orieparopa. BiusiHue uncia 00yclIoBIEHHOCTH OllepaTopa Ha MOTPELIHOCTH PEIIECHUS.

Pa3nea 3. BoccraHoBi/ieHHe cMa3aHHBIX H300pasKeHUH.

Tema 3.1. Cma3aHHbIe H300pa:keHUs. Y paBHeHHe /IJIsl BOCCTAHOBJICHUSI CMAa3aHHOIO
H300pakeHusl.

Knaccudukanus cmazoB nzobpaxkeHus. YpaBHeHust cmaza. OOpaTUMOCTh MaTPHIIBI cMa-
3a.

Tema 3.2. Yncii0 00ycjI0BJICHHOCTH MaTPUIBI CMAa3a.

Haxoxxnenne uyucna o0yclOBICHHOCTH MaTPUIIBI cMa3a. 3aBUCHMOCThH YHCJIa 00YCIOB-
JIEHHOCTH MaTpHIIbl CMa3a OT Pa3MEPHOCTH N300pakeHUs U BETMYMHBI CMa3a.

Tema 3.3. Biausinne 4nciia o0yca0BJIeHHOCTH MaTPHIbI CMa3a HA KauyecTBO BOCCTA-
HOBJICHHS.

3aBUCHUMOCTh KauyeCcTBa BOCCTAHOBJICHHS H300pa)kKeHMsI OT 4ucia OOYCIOBIEHHOCTH U
TOYHOCTH OoLU(POBKU H300pakeHus. Ilog0op onTUManbHbBIX apaMeTPoOB Ui HAWTy4dLIero BOC-
CTaHOBJIEHUS N300paKEHHUS.

Bonpocsl, BBIHOCHMBIE HA CAMOCTOAITEJIbHOE H3Yy4YCHHE

BoccranoBnenue cMa3aHHbIX M300pakeHUH, KOTJa BETMYMHA CMa3a HEM3BECTHA.

V. OBPA3OBATEJIbHbBIE TEXHOJIO A

[Ipu mpoBeneHUN JAEKIUI U MPAKTUYECKUX 3aHATUN MCIIONB3YIOTCA Cleayroume oopa3o-
BaTEIIbHBIE TEXHOJIOTUU:

— JICKIIMH

— JIOMalIHUE 3aaHus

— CaMOIIPOBEPKA CTYyICHTOB

VYuebublil poriecc 6a3upyeTcss Ha KOHIETIUN KOMIIETEHTHOCTHOTO O0Y4eHHUs, OpUEHTH-
POBAHHOTO Ha (pOpMHpPOBaAHNE KOHKPETHOTO IMepeyuHs: Npo(decCUOHATbHBIX KOMIETEHIUH, aKTy-



IM3aLHI0 TOJy4acMbIX TEOPETUYECKUX 3HAHWM. Pa3BepTbiBaHME KOMIIETEHTHOCTHOM MOJEIU
0o0yueHHMsl peAroaraeT MUPOKOe IPUMEHEHNE HHHOBAI[MOHHBIX CIIOCOOOB OpraHU3aluu y4ueo-
HOT'O IPOIECCA, B TOM YHUCIIE OAITIbHO-PENTUHIOBOM CHUCTEMBI, a TAK)KE BHEIPEHUE CUCTEMBI OH-
JalH-TIOJIEP’KKU BHEAYAUTOPHON PabOThI CTYAECHTOB.

VI. OLEHOYHbIE CPEACTBA AJi1A1 TEKYLEI'O KOHTPOIIs1 U IPO-
MEX>XYTO4YHOU ATTECTALIUU

[TosIHBII KOMIUIEKT KOHTPOJIbHO-OLIEHOYHBIX MaTepuanoB (POHI OLIEHOYHBIX CPEACTB)
odopmIIeH B Bujie NPUIIOKEHUS K paboyell mporpaMme AUCLHUIUINHBL.

VIl. YYEBHO-METOOWYECKOE OBECIIEYEHWE QNCUNIITINHBI

7.1. OcHoBHasi IMTEpPaTYpA.

Knerre, P. Komnbrorepaoe 3penue. Teopus u anroputmsl: yueOnuk / P. Knerre ; mepe-
BoJ ¢ aHruickoro A. A. Cnuakuna. — Mocksa: JIMK Ilpecc, 2019. — 506 ¢. — ISBN 978-5-
97060-702-2. — TekcT: 21eKTpoHHbIi // JlaHb: 31MeKTpoHHO-O0MbIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/131691 (nara ob6pamenus: 10.10.2021). — Pexxum noctyna: asns aB-
TOPH3. II0JIb30BATEIICH.

7.2. lonoHUTeEIbHAS JIUTEPATypa.

THIPTHIIIHUKOB E.E.. Matpuunsiii aHanu3 u JMHENHAas anreopa.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2352 — 3ar. ¢ sxpaHna.

I'oncanec P. Iudposas o6padorka m3odpaxkenuii / P. I'oncanec; P. Byac - 3-e usn.,
UCIIp. u JIOTI. - Mocksa: TexHocdepa, 2012. - 1104
c. http://biblioclub.ru/index.php?page=book&id=233465— 3ari. ¢ 3xpaHa.

7.3. CIucoK aBTOPCKUX METOAUYECKUX Pa3padoToK.

Her.

7.4. llepuoauyeckue u3ganus (npu Heobxooumocmu,)

HET

7.5. Ilepeuens pecypcoB cetu UHTepHET, HEOOXOAMMBIX /IJIsl OCBOEHUS THCHUILINHBI

Her.

7.6. [IporpamMHoOe oOecneyeHne WH(OPMANMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIO-
Tl

Omneparmonnast cuctema Microsoft Windows (mo0as Bepcus), maker Microsoft Office
(;robas Bepeus).

VIIl. MATEPWUAJIbHO -TEXHUYECKOE OBECIIEYEHWUE QNCUNTIIIN-
HbI

8.1. YueOHo-1200paTopHOE 000py/10BaHHE

[Ipu npoBeneHny AUCUUILINHBI yYaliuecs JOHKHbBI ObITh 0OeCTIeUeHbI:

1. JleKMOHHON ayauTOpUel ¢ MYJIbTUMEAUHHBIM MPE3EHTAMOHHBIM 000pYyI0BaHUEM
JUTSL IEMOHCTPAIINY TPE3SHTANH U WILTIOCTPATHBHOTO MaTepHaa.

8.2. [IporpaMMHBIe CpeACTBa
Onepanuonnas cucrema Microsoft Windows (mro6ast Bepcusi), maker Microsoft Office
(;r0bast Bepewst).


http://biblioclub.ru/index.php?page=book&id=233465

Cpena mporpammupoBanus Microsoft Visual Studio (;tobast Bepcust), HCTIONB3yeTCs st
IPOTPAMMHOM peaTi3alii U3y4YSeHHBIX aITOPHUTMOB.

IX. Memodu4eckue yKka3aHusi Osisi o6y4aroujuxcsi
Mo oceoeHuUro UCYUMNIIUHBI

MGTO,I[I/ILIGCKI/IC YKa3aHus IIPpHUBECACHEI B y‘le6HI)IX HOCO6I/ISIX, INEPCUUCICHHBIX B pasaciic
VII.



YYEBHAS KAPTA ANCUUTITINHbBI

«OrmepaTopsl CBEPTKU M 00pabOTKa U300paKEHUI
5 3au.en.; ak.4 Bcero: 180, B T.u.: 34 nekmuii, 34 npakT. 76 camoctoAT, 36 KOHTPOJIb.

[IpenonaBarens Kozak Anatonuit BceBononouu

Kadenpa anreOps! u IMCKPETHON MaTeMaTUKU

Kypc 2, cemectp 3

Hanpasnenue noarorosku: 01.04.02 «Ilpuknaanas MmaremaTuka 1 HHPOPMATHKA»
Marucrepckas nporpamma «/cKycCTBEHHbII HHTEIUIEKT: MaTEMAaTUUYECKUE MOAEIN U IPUKIIA-
HBIE PEIICHUS

Py0e:xHblii KOHTPOJIb

Ne Buibl KOHTPOJILHBIX MEPONPUSITHI Texyuiuii KOHTPOJIBL (npu nanwsun)

Mopayas 1. 5 15
CBepTKH Ha KOHEYHBIX IPYIIax

1. | IToaroroBka joKiaaa 5

2. | CobecenoBanue 10

3. | BBINOJIHEHNE NOTOJIHUTEIBHBIX 5

3aJlaHuH

Monayas 2. 5 15

[IpubaunxeHHbIe METOABI PELICHUS
YPaBHEHUN THIIA CBEPTKU

1. | IToaroroBka joKiaaa 5
CobecenoBanne 10

3. | BHINOJIHEHNE NOTOJIHUTEIBHBIX 5
3aJlaHuH

Monayas 3 5 15
BoccranoBnenue cMa3aHHBIX H300pa-
JKeHUM

1. | ITogroroBka mokiana S
CobecemoBaHue 10

3. | BelnmoaHeHue JOMOIHUTENBHBIX S
3aJaHHi
Bcero 15 45
[IpomexyTounas arrectamus B popme 40 Ycrhbiii otet (40
9K3aMeHa 0aJIJIOB) MPU YCIIOBUH

OTBETOB Ha BCE BO-
npocsl (ro 15 6annos
IIpH TTOJTHOM OTBETE
Ha KaXIbIi U3 IBYX
OCHOBHBIX BOIIPOCOB,
10 6anoB mpu nod-
HOM OTBETE Ha J10-
IIOJIHUTENbHBIE BO-
MIPOCHI)




MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu
denepanibHOE rOCYAAPCTBEHHOE OI0/KETHOE 00Pa30BaATEIBHOE YUPEKICHUE BbIC-
mero oopazoBanus «PocToBCKUI rocyJapCTBEHHBIN SKOHOMUUECKUN YHUBEPCUTET
(PUHX)»

DaKkynbTeT KOMIBIOTEPHBIX TEXHOJIOTHHA U 3alTUTHl HHPOPMAIIUU
Kadenpa pynnameHTanbsHOM U MIPUKITATHON MaTEMaTHKN

®OH/J ONEHOYHbIX CPEACTB

MO JUCLUIIJIMHE (MOJYJIIO)
OITEPATOPBI CBEPTKU Y OBPABOTKA U30BPAXEHUI

Kon 1 HaMeHOBaHHE HAIIPABJICHUS MTOrOTOBKH/CIICIIHATbHOCTH
01.04.02 «IIpuxnanHas MmaTeMaTuka U HUHHOPMATUKA»

YpoBeHb 00pazoBaHus:
Marwucrtparypa

Marucrepckas nporpamma:
«VICKyCCTBEHHBIN MHTEIICKT: MaTEMAaTHUECKHE MOJICIIN U MPUKIIATHBIC PEIICHUS

dopma 00yueHuUs:
Ounas

PocroB-na-/lony, 2023



NEPEYEHb KOMIIETEHIIAN, ®OPMUPYEMbBIX JUCIUILINHON

OnepaTopsbl CBepTKH 1 00padoTKa U300pasKeHuil

KOMHE;)SHHHH DopMyIUPOBKA KOMIIETEHIINN
1 2
11K MMPO®ECCUOHAJIBHBIE KOMIIETEHIIUH
T1K-6 CriocobeH pyKOBOAHUTD MPOESKTaMH 10 CO3J]aHHI0, BHEAPEHUIO U HCITOIE30BaHUIO O/I-
HOMW MITM HECKOJBKUX CKBO3HBIX IU(PPOBBIX CYOTEXHOJIOTHI HCKYCCTBEHHOTO HHTEII-
JICKTa B TIPUKJIAIHBIX 00JIaCTIX

HACHOPT ®OHAA OHEHOYHBIX CPEACTB IO JUCHUIIVIMHE
OmnepaTtopsl cBepTKH U 00padoTKa M300paKeHUit

Ne n/n | Konmponupyemvle pazoenvl Koo koumponupyemoii | HaumeHnoBanwue
oucyunaunsl * KoMnemeHyuu OUYEHOUH020
cpeocmea™**
1. CBepTKH HA KOHEYHBIX IPynnax [1K-10 [TogroroBka nokiana.
CobecenoBanne. BrI-
MOJTHEHUE  JOTOJIHU-
TEJIbHBIX 3a/IaHUH.
2. Ipubanxennvie Meronbl pemenus | [1K-10 [ToaroroBka nokmnana.
YPABHEHHUIl THIIA CBEPTKH CobecenoBanne. BrI-
MOJTHEHUE  JOTOJIHU-
TEJIbHBIX 3a/IaHUH.
3. BoccranoBiieHue cMa3zaHHbIX n300- | [1K-10 [ToaroroBka noknana.

pakeHui

CoOecenoBanue. Brl-
[IOJIHEHUE  JOIIOIHU-
TENBHBIX 3aaHUMN.

* Haumenosanue pasoena ykasvi8aemcs 8 COOmeemcmesuu ¢ paboueli npocpammor. OUCYUnIUHBL.
**Haumenosanue oyeHOYHO20 CpeoOCcmea YKa3vl8aemcs 8 COOMEEemcmeuu ¢ y4eOHoU Kapmot

oucyu

NJIUHBL.




TeMbI 10KJIa10B
Mo AucHUIUInHe «OnepaTopbl CBEPTKH U 00padoTKa M300pakeHuin»

1. TemaTuka 10KJIa10B N0 pa3aejiaM
Pazges 1. CBepTKHM HAa KOHEUYHBIX IPyIIIAaX.

Tema 1. AnreOpandeckrie CBONCTBA CBEPTKH Ha TPYIINE BHIYETOB.

Tewma 2. CiekTpanbHble CBOMCTBA CBEPTKH HA TPYIIIE BHIYETOB.

Tewma 3. CBepTKH Ha AEKapTOBOM MPOU3BEICHNUN IPYIIIT BEIYETOB.

Paspnen 2. [IpubanskeHHbIe MeTOABI PellICHUS] YPABHEHUI THIIA CBEPTKH.
Tema 1. Meroa peaykuuu aJisi OATHOMEPHOTO YPABHEHMS CBEPTKHU.

Tema 2. Meroa peayKuuu i1 MHOTOMEPHBIX YPaBHEHUHN CBEPTKHU.

Tema 3. OOpaTUMOCTB OIIEPaTOPOB CBEPTKU HA MHOT'OIPaHHUKAX.

Pa3zneua 3. BoccraHoB/IeHHE CMa3aHHBIX H300paKeHUI.

Tema 1. Meroas! oltuppOBKU N300paKEHHIA.

Tema 2. Kinaccudukanust cMa3zoB U300paK€HUs U METO/bl UX YCTPAHEHHUS.
Tewma 3. Biusinue riryOrHBI [IBETHOCTH Ha BOCCTAHOBJIEHUE CMA3aHHBIX U300paxe-
HUM.



KoMnieKkT 10n0THATEIbHBIX 3aJaHUH
JJIS1 CAMOCTOSITE/ILHOTO BBITOJHEHHS 10 INUCHUILIAHE
«Oneparopsl cBepTKHA H 00pad0TKA H300PaKEHUID

Pazges 1. CBepTKHM HAa KOHEUYHBIX IPyNIIAaX.

Tema 1. TenzopHoe pou3BeICHUE MATPHUIL.

Tema 2. beictpoe npeoOpazoBanue Oypsbe.

Tema 3. CBoiicTBa onepaTopoB cMasa.

Paznen 2. IlpuOan:keHHbIe METOAbI PellIeHUs] YPABHEHUI THIIA CBEPTKH.
Tema 1. Metoa penykuuu i ypaBHeHus: Bunepa-Xomnda.

Tewma 2. Metoapl pelieHus OOJIbIIUX CUCTEM YPAaBHEHUM C TEIUTUIIEBBIMU MaTpH-
LaMH.

Tema 3. MeTtoapl penieHrs ypaBHEHUM C ABYMEPHBIMU TEILIMLEBBIMU MAaTPULIAMH.
Pa3zneua 3. BoccraHoB/IeHHE CMAa3aHHBIX H300paKeHUI.

Tema 1. McnipaBiieHre reOMETPUYECKUX UCKAKEHUM TIPU CMA3e.

Tema 2. BriusiHue BeTMUMHBI CMa3a Ha BOCCTAHOBJICHUE U300pakKeHUSI.

Tema 3. AcuMnroTHKa 4nciaa 00yCI0BIEHHOCTH MaTPHUIbl CMa3a.



MarepuaJbl K 3K3aMeHY 110 IMCHUILIHHE
«Omneparopbl CBepTKH U 00padOTKA U300pPaKEeHN I

1. ITporpamma 3Kx3aMeHa

Hukauvyeckue MaTpunbl. MaTtpuma nukiandeckoro casura. CoOCTBEHHBIC
Yuciia U COOCTBEHHBIE BEKTOpPHI MAaTPHIIbl IHUKJIMYECKOTO CABHUTa. JMCKpeTHOe
npeoOpazoBanue Dypre. OOpaTUMOCTh MUKINYECKON Matpuilbl. CoOCTBEHHBIE
YUCcia U COOCTBEHHBIC BEKTOPHI MUKIMYECKOW MATpPHUIlbl. ANredOpa HMUKIUYECKUX
Matpull. CBepTKa KOHEYHBIX BEKTOPOB. OniepaTop CBEPTKHU.

IpuioxkeHne NUKJINYECKUX MATPHUIl K BOCCTAHOBJICHUI0 M300pasKeHUil.
Matpuia cmaza. OOpaTUMOCTh MaTpHIlBl cMa3a. Yucino 00yCIOBICHHOCTH MaTpH-
bl CMa3a.

CBepTKH Ha rpynmne mHeJbix ynces. CBepTka BEKTOPOB M3 MPOCTPAHCTBA
CYMMHpYEMBIX mocleaoBaTenbHocTel. CBoiicTBa cBepTku. Ausredpa Bunepa.
Omneparop cBeptku. Hopma onepartopa cBeptku. CUMBOJ oniepaTopa CBEPTKH U €r0
cBoiicTBa. OOpaTUMOCTh OTepaTopa CBEPTKH.

Omnepatopsl Bunepa-Xondga. Onpenenenue omneparopa Bunepa-Xomnda.
Tpeyronbsubie onepatopsl cBepTkH. Muaeke pynkunn. dakropuzanus eIMHUYHOTO
oreparopa, BO3MYIIEHHOIO MajlbiM MO HOpMe omepatopoMm. Dakropuzanus (u-
HUTHOTO orieparopa cBepTku. dakropuzanus omnepatopa cBepTku. OOpPaTUMOCTH
onepatopoB Bunepa-Xomnda.

Metoa peaykuuu ajsi ypaBHenusi Bunepa-Xondga. Jlemma 06 obpatumo-
CTH oriepaTopa. J[Be TeopeMbl 00 00paTUMOCTH YCEUEHHBIX ONEPAaTOPOB CBEPTKH.

MHoromMepHbie oneparopsl cBepTKH. OnpeneieHue MHOTOMEPHOIO Olle-
patopa cBepTkH. OOpaTUMOCTh ONEPATOPOB CBEPTKM B MOJYNPOCTPAHCTBAX.
DyHKIMA 3aTyXaHUs U €€ cBoicTBa. DYHKIMA 3aTyXaHUs Olleparopa CBEpTKU. [[Be
TeOpeMbl 00 orepaTopax CBEpTKH Ha MHOTOYToJibHUKaX. Teopema o 6Ju30cTH pe-
IICHUNA YCEYEHHOTO YPAaBHEHUSI CBEPTKH U YpaBHEHUSI CBEPTKU MO BCEH IJIOCKO-
ctu. TeopeMa 0 GIM30CTH PEIICHUN YCEYEHHOTO YPABHEHHS CBEPTKU M YPABHECHHUS
CBEPTKH B MOIYINIOCKOCTH.



2. O0pa3ubl IK3aMeHAIMOHHBIX OMJIETOB

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Marpuna nukianyeckoro caura. CoOCTBEHHBIE YMCIa U COOCTBEHHBIE BEKTO-
PBI MaTPULIBI IUKJIAYECKOTO CIIBUTA.
2. O6patumocthb oneparopoB Bunepa-Xomnda.

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. Huckpetnoe mpeoOpazoBanue dypre. OOpaTUMOCTh HUKINYECKON MaTpPHIIBI.
CoOcTBEHHBIE YNCIIA U COOCTBEHHBIE BEKTOPHI IIMKIMYECKON MaTpHUIIbI

2. daxTopuzanus €IMHUYHOTO OIEepaTopa, BO3MYIIEHHOTO MajlbiM MO HOpME
orneparopom . Pakropuzanus GUHUTHOTO oreparopa cBepTKH. PakTopHu3anus
orepaTopa CBepTKU

3. Kpurepumn oueHkun

DK3aMeH NMPOBOIUTCS B YCTHOM popme. OTBET Ha 3K3aMEHE OLIEHUBAETCS HC-
XOJIs1 U3 COpPOKa OaIoB.

3a KaKJplii BOIPOC MOXHO MOJIy4uTh A0 20 06ajioB, KOJINYECTBO OaJIJIOB 3aBU-
CHUT OT IOJHOTHI OTBETA:

16-20 6anoB - OTBET JaH B MOJTHON opMe, BMECTE CO BCEMH HEOOXOIUMBIMH
JTI0Ka3aTelIbCTBaMU;

11-15 GanoB - OTBET J1aH B MOJHOM (popMe, B MPUBEAECHHBIX JI0KA3aTEIbCTBAX
COJZIEPIKaTCsl He3HAYUTEIbHBIE TIOTPEITHOCTH;

6-10 GaioB - OTBET J1aH B MOJIHON (hOpMeE, B MPUBEJICHHBIX JI0KA3aTeIbCTBAX
COJIEPIKATCS CYIIECTBEHHBIE MOTPEITHOCTH;

6 0aJuIoB - OTBET JIaH B COKpaIleHHou (popme, onpeaesneHus u GopMyIupoBKU
TEOpEeM IPUBEICHBI MTPABUIIBHO, I0KA3aTEIbCTBA OTCYTCTBYIOT;

1-5 GaioB - OTBET JIaH B COKpalIeHHOW popMme, onpeaeneHust 1 GopMyIupoB-
KU TEOPEM COJEprKaT MOrPEUIHOCTH, 10Ka3aTeIbCTBA OTCYTCTBYIOT.

3a IOMOJHUTENbHBIE BOMPOCHI atoTcs 10 10 6amios (5 6aJ10B 3a TOMOTHU-
TEJbHBIN BOMPOC, KOJIMUYECTBO OAJJIOB 3aBUCUT OT MOJHOTHI OTBETA).

ITo pe3yiabTaTam NMpPoOMe:KYTOYHOW ATTECTAIIMH BHICTABJISIETCS UTOrOBasi
cymma 0a10B. OlleHKa «OTJMYHO» BbICTABJIAETCS, €CJIM UTOTOBasi CyMMa He
MeHblIe 85 6a/110B. OLleHKAa «XOPOIIO0» BHICTABJISIETCS, €CJIM UTOT0OBasi CyMMa
0as10B B mpeaesaax ot 71 no 84. OueHka «y10BJIEeTBOPUTEIBbHO» BbICTABJISICT-
csl, eCJIM MTOroBasi cyMma B npezaesiax ot 60 xo 70.

Ecau utorosasi cymma menbie 60 0a/1/10B, TO BLICTABJISAETCH OLIEHKA «He-
Y0BJIETBOPHUTEILHO.



