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YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar
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HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
MareMaThueCcKoe Mo/ie/IiPOBaHe U UCKYCCTBEHHBIM UHTeJIeKT

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2026 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucturuivaa 51.B./1B.05.06 NHdopmaiivioHHast HelipogrHamuKa. CocpejoTOUeHHbIe CUCTeMbl OTHOCUTCS
K yacTtH, (opMupyemMoli yuacTHUKaMHu 00pa30BaTe/IbHbIX OTHOIIIEHUH 00pa30BaTe/TbHON MPOrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITK-13: CnocobeH TIK-13.1: 3Haem memoObl TIK-13.1: 3aodauu
uacmeosams 8 :
Y : €030aHus, aHaau3da u 3Hamb: KonmponbHas DK3AMEH:
ucciecosavuu uccnedosanus -OCHOBHbIe NPUHYUNbL, pakmbl, | paboma 3adauu
mamemamuyeckux -
- mamemamuyeckux modesell 8  |NOHAMUS, AHaAUMUYecKue u K
Modeneil & OHMPO/IbHblE
ecmecmeeHHbIX HayKax u uucaeHHble MemoObl, Uyuaemble
ecmecmeeHHbIX 80NnpocChl

HAYKax u mexHuke

mexHuKe
IIK-13.2: 3Haem
mamemamuyeckue Memoobl
obpabomku uH¢opmayuu,
nosty4eHHol 8 pe3ynbmame
3KCnepuMeHManbHbIX
uccaedoeaHuil

IIK-13.3: Ymeem KoppeKmHO
uCnonb308amb Memoobl

C030aHUsA, aHanu3da u

6 ducyunuHe:

1. Bazoeble HelipoHHble MOOeu.
2. OCHOBHble nepeMeHHble U
napamempb! 8 OUHAMUYECKUX
cucmemax, MoOeaupyroujux
nosedeHue HcuBblx CUCMEM.

3. OCHO8Hble pexcumbl
¢yHKYUOHUPOBAHUS e0UHUYHO20
HelipoHa u HelipoHHOll cemul.

4. Cnocobbl nepedauu

uccnedo8aHus uHpopmayuu 8 HellpOHHbIX
mamemamuyeckux modenell, cemsix.
YyMeem npumeHsimb Bnademb:

Yuc/sieHHble U aHaaumu4yeckKue
MemoOb! pelueHust 6a308bIX
Mamemamuueckux 3a0ay u
Kaaccuueckux 3aoay
ecmecmeo3HaHus 8
npakmuueckol destmeabHoCMuU

IIK-13.4: Bradeem Hasbikamu

-mepmuHonozueli npedMemHoil
obaacmu;

- NPUHYUNAMU NOCMpOoeHus U
ebibopa 3¢ppexkmusHbix
Memo0o8 pelleHus u
UHmMepnpemayuu pe3yabmamoas:

- Has8blKamu mamemamuKku

UCNOMb308AHUSA
Mamemamuueckux Memooos
IIK-13.2:
obpabomku uHgpopmayuu
P Popmayuu, Ymemb:

nosyueHHol 8 pe3yabmame
3KCNepUMEHMAAbHbIX
uccnedosaHutl

1. Cmpoums npocmetiwiue
Mamemamuueckue mooeau u
uccnedosamsb ux;

2. KauecmeeHHo cmpoumb
¢hazoebie nopmpembl cucmem
nepeo2o u 8mMopozo nopsioKos;
3. Uumepnpemupoeamb

pe3yjibmambl uccne008aHus




OuHamuueckux cucmem 01
KOHKpemHbIX HelpOHHbIX
Modeseli

4.Haxodumb cocmosiHusi
pagHogecust aBMOHOMHbIX
cucmem, onpedeasimb UX mun.
-00Ka3bleamb paHee usyuyeHHble
8 PAMKax OuCYyunauHbl
mamemamuyeckue
ymeepotcoeHust;

- pewams MamemamuuecKue
3adauu (nuHeliHble
OdugpepeHyuanbHble ypasHeHus
8 0ObIKHOBEHHbIX U UACMHbIX
NPOU3BOOHBIX MOUeUHble
omobpagiceHus), Komopbie
mpebytom Hekomopotl

OpUCUHA/IbHOCMU MblUW/1€HUA.

ITIK-13.3:

Ymemb:

- npumeHsiMb 6a308ble 3HAHUS
ecmecmeeHHbIX HayK,
mamemamuku u UHpopmamuku,
noHsimue OUHamu4ecKoll
CUCMeMbl, OCHOBHbIE NOHSMUS U
¢axkmbi OuHamuku cucmem.

- KOPPEKMHO UCno/b308anb
MemoObl c030aHuUsl, aHaAu3a u
uccnedoeaHus
Mamemamuueckux mooenetl,

- yMeem npumeHsimb uucaeHHble
u aHaaumuueckue mMemoobi
peweHus 6a308bix
MamemamuyecKux 3aoau.
Bnademn:

- Mamemamuyeckum
MblULIEHUEM, MAMEMAMUYECcKoll
Kynbmypotu

- CNOCOBHOCMbIO YMOUHUMD,
nepecnpocumb, 3a0amb 80NPOC
Ha memy npedmemHoli obaacmu
- npochecCUOHANBbHBIM S3bIKOM
meopuu HeAuHeliHOU OUHAMUKU

cucmem

IIK-13.4:

Ymemb:

- npumeHsimb 6a306ble 3HaHUs
ecmecmeeHHbIX HayK,
Mamemamuku u UHGopMamukxu
0715 06pabomku

3KCT1€pUM€HmCl/leOlj




uHpopmayuu
Bnademb:

3KCnepuMeHmanbHou

uHpopmayuu.

- mMamemamuyecKumu nakemamu

0415 aHanu3za u obpabomxu

3. CTpyKTypa M cojjep)XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUILTUHBI

oyHasn
OO011as TPY/0EMKOCTD, 3.€. 3
Yacos 1o yue0HOMY IJIaHY 108
B TOM YHUCJIe
ay/JUTOpHbIE 3aHATHSA (KOHTaKTHasi padoTa):
- 3aHATHA JIEKIJMOHHOI'0 THIIA 16
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1a0opaTopHbIe padoThI) 32
- KCP 2
caMocTosATe/IbHasA padoTa 22
IIpomexyTouyHas aTTecTanysa 36
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI
(cmpykmypupogaHHoe no memam (paszoenam) C YKA3aHUeM OmMBeO0eHHO020 HA HUX KOo/auuecmeda

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutl)

HanmeHOBaHHe pa3/ie/yioB U TeM JUCLMILUIUHBI Bcero B TOM YHC/Ie
Yachl
( ) KonrakTHas pabora (paboTa Bo
B3aUMO/IeHCTBUY C Iperno/aBaresem),
Yackl U3 HUX
JaHSTHS CamocTosTe/bHast
CEeMHHAPCKOro pabora
3aHsATHS THMAa obyuatowerocs,
JIEKLJMOHHOTO | (TIpakTHueckue | Bcero Jacel
THUMa 3aHsATHs/nabopa
TOpHbIE
paboThI), Yacel

d b d b §

0 0 0 0 0
Pa3pen 1. Beezienue B Kypc. OCHOBHbIe IOHATHS HH(OPMALIMOHHON

> A P (opmany 31 4 16 20 11

HeWpOJMHAMUKH.
Pa3zpen 2. HenvHeliHast AHAMUKa COCPeZOTOUEHHBIX MO/iesield CUCTeM 39 12 16 28 11
Arrecranus 36
KCP 2 2
Utoro 108 16 32 50 22

CojepixaHue pa3/ie/ioB M TeM AMCIUILIUHBI




Pa3zen 1. Beesenue B Kypc. OCHOBHbIe TIOHATUSI UHPOPMal[MOHHON HelpoguHaAMUKU.

[NoHsATHe AMHAMUUYECKOH CHCTeMbl, OCHOBHbIE TIOHSTHS, CBsI3aHHbIE C UCC/Ie/J0BaHUEeM JAWHAMUKU HeJIMHeHHbIX
cucteM. [Tpobsiema nepegaun 1 06pabOTKM MHOPMALIMK B HEPBHOM CUCTEME U B MO3Te.

Pasgen 2. HenvHeliHas ;uHaMuKa cOCpe/loTOUEHHBIX MOZie/iel CCTeM

KoHcepBaTuBHBIE HelMHeMHbIe CUCTeMBI. 3aKOH cOXpaHeHUst S3Heprur. CoxpaHeHue 1Jioiiazeil B ¢a3oBoM
NIPOCTPaHCTBe. 3aBUCUMOCTD T10Be/leHHs IIPOCTelillleli KOHCepBaTUBHOW CUCTeMBI OT NapameTpa. I1pumepsl.
OO6mue cBOICTBa KOHCEPBAaTHUBHBIX crcTeM. HekoHcepBaTHBHBIe cricTeMbl. Pa30BbIi mopTpeT. CxaTtre
uiolazieli B (ha30BOM MPOCTPAaHCTBe. ABTOKO/IeOaTe/TbHbIe CUCTeMBI. Y paBHeHUe BaH-gep-TToms. ®a3oBbiii
MOPTpeT. 3aBUCUMOCTL (JOPMBI aBTOKO/Ie0aHUH 0T TlapaMeTpoB. CBONCTBA IPOCTEMIIINX aBTOKOIe0aTeTbHbIX
cucrem. [TapameTpryeckuii OCOU/UIATODP. Y paBHeHus ABrKeHUs1. D deKT 3aTyxaHus. PeslakcalioHHbIe
KosiebaHus1. BeicTpble U Me/isieHHbIe IBIKeHHsl. OCHOBHbIEe CBOMCTBA HeJTMHEMHBIX KO/ie0aTe/IbHbIX CUCTEM.
MHoropexxumHocTs. Cy6-1 cyrneprapMoHrueckre Konebanust. XaoTrueckre Kosebanus. ['eTpeoKIMHUYeCKHe
LIMKJTbl ¥ KOHTYpbl. CUHXPOHU3ALUS.

4. YueOHO-MeToAMYeCKOe o0ecreyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00yuaroL[UXcsl BK/IIOUaeT B CeDbsi MOATOTOBKY K KOHTPOJILHBIM BOITPOCAM U
3a[laHUsIM JIJIsl TeKyIlero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud IO WUTOraM OCBOEHMS JUCLIUTITUHBI
NIpUBeJIeHHBIM B I1. 5.

[B dopme 371eKTpOHHOTO JOKyMeHTa AocTyrHa Ha caiite EdWorld «Mup matematrueckux
ypaBHenuii», UTIM PAH, 2004-2016, URL http://eqworld.ipmnet.ru/ru/library/physics/plasma.htm —
cBOOOAHBIN AOCTYTI]

Kpaguos FO.A., OpaoB FO.U. I'eomeTpryeckasi onTUKa HeOJAHOPOAHBIX cpef. - M.: Hayka, 1980.

[B dbopme 371eKTpOHHOTO IOKyMeHTa AoCTyrHa Ha calite EdWorld «Mup maTemaTuueckux
ypaBHeHui», UTIM PAH, 2004-2016, URL http://eqworld.ipmnet.ru/ru/library/physics/optics.htm —
cBOOOAHBIN 1OCTYTI]

5. ®oHJ OLEHOYHBIX CPeJCTB //Isi TeKYI[ero KOHTPOJIS1 YCIeBaeMOCTM U HNPOMeXyTOYHOM
aTTecTalMi Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HeOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00y4yeHHs NPH MPOBeJeHHH
TeKyIlero KOHTPOJIsA yCIIeBaeMOCTH C yKa3aHMeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHus (OL[eHOYHOE CPeJCTBO - 3ajauu) /s OLeHKH C(hopMHPOBAaHHOCTH
komnereniu ITK-13:

3aganue 1.

1. Heiipon Xo/pkkrHa-XaKkciu. Y paBHeHUs], TapaMeTphl, [lepeMeHHbIe, PeXXUMBI.
2. HeiipoHHblie crialiku.

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/jauu)

OneHka Kpurepuu orjeHuBaHUs

3a4TeHO 3agaua pellieHa TIOJTHOCTBIO




OueHka Kpurtepun oLieHUBaHUs

He 3aUTeHO 38,[[&‘1&1 He pellieHa.

5.1.2 TunoBble 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposibHasi pabora) /il OLIEHKHU

copmupoBaHHocTH KomneTeHnuu ITK-13:

3azanue 1. Onpesie/UTh HETIO/IBIKHBIE TOUKU B OTOOPaKeHUH OKPY>KHOCTH.
3aganue 2. OnpeieUTh HEMOABWKHbIE TOUKU B 0TOOpa)keHUH PynbKoBa.

3aganue 3. OnpefieNIUTL HETIOIBM)KHBIE TOUKW B 0TOOpaykeHUU JHO.

Kpurtepuu oueHuBanus (oneHoYHoe cpe/cTBO - KoHTpoO/IbHasA padoTa)

OneHka Kpurepuu orjeHBaHUs
3a4TeHO Bce 3aaHMs BBITIOSTHEHBI BEPHO U C/IaHBI B CPOK.
He 3auTeHo 3aJiaHus He BBIMIOJTHEHB! WK C/JaHbI He B CPOK.

5.2. OnucaHue MIKa/I OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLUILIHHE NPU MPOMe)XXYTOUHOMN
arrecTanyiu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINMI

YpoBen
b
chopmu Hey/lI0BJIETBOP | YAOBJ/IETBO 04YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH UTeJIbHO pHUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIUH
(uHpUK
aropa
AOCTHIK He 3a4TeHO0 3aUTeHOo
eHus
KoMIer
eHIHI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHU B
3HaHUU MuHuManeH | 3HaHWM B obBene YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOIyCTUMBI | COOTBETCTBY obneme, .
3HaHUM HIDKe ° o11eM 3HaHUH B
HeB03MOKHOCTB 1 ypoBeHb 011eM COOTBETCTB
MHHHMa/bHBIX - riporpamMme obneme,
3HaHUA | OLIEHWUTb MIOJIHOTY o 3HaHUM. rporpamMme yiouiemMm
o TpeboBaHHMH. TIOJTOTOBKH TIpeBBIIIAOLIe
3HaHUI [JonylieHo TIOJTOTOBKH rporpaMme
Nmenu mecto . HormymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOATOTOBK
rpy0ble ommbKu HECKOJIbKO TIO/ITOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Oumbok
HecylecTBe
obyuarorierocs ot ombok HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ombok
OtcyTcTBUE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilposemonc | ITpopemMoHCTp
YMeHus | MUHMMasbHBIX CTaH/JapTHBIX TPUpPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPHUPOBaHbl | WPOBAaHBI BCe
yYMeHHH. 3ajiau He OCHOBHBbIe BCE BCE BCE OCHOBHBI®




OCHOBHBIE
yMeHUsl.
OCHOBHBIE
OCHOBHBIE Perenst
yMeHUSI. YMeHWUsI.
YMeHUSI. BCE
Perens! Periens! Bce
PerieHsl Bce | OCHOBHBIE YMeHUsI.
THUIIOBbIE OCHOBHBbIe
HeB03MO>KHOCTB OCHOBHBIE 3azauy C PerteHs! Bce
MIPOAEMOHCTPHP | 3aJauu C 3a/jauu C
OL|eHUTb Ha/lnuuue 3a/jauu. OT/le/IbHBIM | OCHOBHbIE
. OBaHbI HerpybbiMU | Herpy6bIMU
yMeHHH BhInosiHeHs! | U 3a/lauM.
OCHOBHbIe ommbKaMH. | oummbKamu.
BCJIE[ICTBHE BCe 33/]aHUsI | HecyllecTB | BbinosiHeHs!
yMeHus1. imermn | BeinosnHeHs! | BbinosHeHbI
OTKaza B T1OJIHOM €HHBIMU BCe 3a/JjaHus, B
MecTo rpy0Obie BCE BCe 3aZlaHusI
obyuarorierocs ot obbeme, HO | HeJoueTam | TMOJTHOM
omubKH 3a/laHus, HO | B IIOJIHOM
oTBeTa HEKOTOpbIe u, obneme Ge3s
He B obLeMe, HO
c BBITIO/THEH HeJ|04eToB
TIOJTHOM HEKOTOpble
He/loueTaMH | bl BCe
obbeme d
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBUE IIpogemoHc IIpogemoHc
MWHHUMaJIbH [Ipomemonc
0a30BbIX ITpu perieHnn . TPUPOBaHBI TPUPOBaHbI
bl HAbOp TPHPOBaHbI TIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBLIKOB 6a3oBble VpOBaH
HeB03MO>XXHOCTb 3a/ja4 He HaBbIKU IIPU npu .
JUist HaBBIKU NIPU TBOPYECKUN
OL|eHWUTh HaluuKe | TPOJeMOHCTPUP peleHnr peleHnn
Hagblku pelleHst peleHnn TIOZIXO[, K
HaBBbIKOB oBaHbI 6a30BbIe CTaH/|apTHBI HecTaHAapT
CTaHJapTHBI CTaHZapTHBI peLLEeHHI0
BCJIe/ICTBUE HaBbIKW. VIMen X 33714 C HBIX 33724
X 3a/ja4 ¢ X 33734 Oe3 HeCTaHZapTHBI
OTKasa MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM ommuboK 1 X 33724
obyuatomjerocsi OT | OMHUOKH u omboK 1
u He/[0YeTOB
oTBeTa HeJjoueTaMu HeJloueToB
He/0ueTaMHt
IIIkana OLI€CHUBAHHUA ITPH IMTPOMEXYTOUYHOU aTTECTALlUHA
OneHka YpoBeHb NOATrOTOBKH
TPEBOCXO/{HO Bce kommereHUMM (4acTM KOMIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX HarpaB/eHa
JUCLIMIUTAHA, C)OpPMHPOBAaHBEI Ha YpPOBHe He HIDKe «IIPEeBOCXOAHO», MPOJEeMOHCTPHPOBAHbI
3HaHWs, YMEHHs, BAJileHHss M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
Tpe/lyCMOTPEHHOT' 0 TIPOrpaMMoi
OTJINYHO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLIUIUIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo O04YeHb XOPOIIIo Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIUIMHA, cOPMHUPOBaHbI HAa yPOBHE He HIXKE «0UeHb XOPOLLIO»
XO0pOLIo Bce KowmmeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLIUMIIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yAOB/IeTBOpPHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIIETeHIMI), Ha (OpMHMpOBaHHMEe KOTOPHIX HarpaBjieHa
HO [JUCLIUIUIMHA, COPMHUPOBAHBI Ha YDOBHE He HWXKE «Y/OBJIETBOPUTENBHO», NIPU 3TOM XOTs Obl
0/jHa KOMIIeTeHL{UsI CpOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEEHO»
HeyjoB/eTBopuTe | XoTs Obl O{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YDOBHE «HEY/|OB/IE€TBOPUTE/ILHOY.
JIBHO
He 3a4YTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMITETEHLMsI CHOPMUPOBAHA Ha YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJIbHBbIE 3a/laHMsl W/IH HHbIE MaTepHa/ibl, He00X0oJUMbIe /ISl OLEeHKH
pe3y/IbTaToB o00yueHHMsT Ha TPOMEXYTOUHOM aTTeCTallid C YKa3aHHMeM KpHUTepHeB HX
OIleHUBaHMSI:



5.3.1 TumnoBble 3ajaHus (OLeHOYHOEe CPeACTBO - 3ajfauH) AJIA OIeHKH C(OPMHPOBAHHOCTH
KommneTeHuu [TK-13

[unamuueckue cricreMbl. OcHOBHBIe MoHATHS. Knaccudukanys JUHaMUYeCKUX CUCTEM.
[JuHamuueckue cuctembl 1-r0 Mopsiika. 3aBUCUMOCTE XapaKTepa [JBM)KeHHUI OT TlapaMeTpa.
ITpocrTeiimias HelipoHHAs! MOJie/Tb: OCLIWJIISITOP HaKoIleHHe-cOpoc.

Heiipon MrxukeBuua.

AR

[vHamuueckre CUCTeMBbI BTOPOTO TMopsiika. [ToHsSTHe coCTOsTHMSI paBHOBecHsl. THITbI COCTOSTHUIA
paBHOBecHsi. JIMHeapHU30BaHHbIE CUCTeMBI. TIpHBe/ileHre CUCTEeMBI K KAHOHUYECKOMY BH Y. I'pyOble
CHUCTEMBI.

6. TapMoHudeckuit octsisiTop. [lpesicTaB/ieHre COBOKYITHOCTU ABWKEHH rapMOHHUYECKOT0
oCL/IISITOpa Ha (ha30BOM T/IOCKOCTH.

Kputepumu orjeHnBaHusi (0L[eHOUHOE CPeACTBO - 3afauu)

OneHka Kpurepuu orjeHrBaHUs

Bce npakTHyeckue 3a/aHus (71abopaTopHble pabOThI) BLIMOTHEHBI B TTOJTHOM

o0beMe U B CPOK, ITPY 3TOM ITPYMeHeH TBOPYECKHH 10X/ K PeLIeHHI0

TPeBOCXOJHO N
HeCTaHJapTHBIX 3aau. OnrcaHbl BCe 3Tarbl BBIMOIHEHUS 3a[jaHii, KO, U

pe3yJ/ibTaThbl pa60T1>1 peacTaBJ/IEHEBI ITPEIo/iaBaTe 0.

Bce npakTryeckue 3a71aHus (71abopaTopHble pabOThI) BHIMOTHEHBI B TTOJTHOM
OT/IMYHO obbeme U B cpoK. OnyicaHbl BCe 3Tambl BbINOTHEHUs 3a/laHNH, KO/ U Pe3y/IbTaThl
paboThI Mpe/iCTaB/IeHb! MTPero/aBaTesIio.

BrInonHeHb! OCHOBHBIE 3Tarbl pellleHysl 3a[jaud WM 3ajiaua pelieHa C
OueHb XOpOLLO He3HauuTebHBIMU HegoueTaMu. Kog 1 pe3y/bTaTel paboThl TIpe/iCTaBIeHbI
TMIpero/iaBaresIo B CPOK.

BhIMo/iHeHbI YyacThb 3TaroB pellleHus 3a/jaud WiId 3aJjaua pelileHa ¢ HeJjoueTaMH.
XOPOIII0
P Kog v pe3ynbrathl paboThI TIpe/iCTaB/IeHbI TIPETIo/IaBaTesTo B CPOK.

BrIo/iHeHB] YacTh 3TaNoB pellleHys 3alaui WK 3a/iava pelleHa C CyllleCTBeHHbIMU
VZI0B/IETBOPUTE/ILHO Hegoyetamu. Koz v pe3ysbTaTel paboThI TIpe/iCTaBIeHbI ITPeTofiaBaTesto, HO C
OTKJIOHEHHSIMH OT CPOKOB

BbIMo/THeHBI He BCe TIpaKTHUeCKHe 3aiaHus (71abopaTtopHbie paboThl) WK

BBITIO/THEHBI He B TIOJIHOM 00beMe (TIpe/icTaB/ieHo He TOJTHOe OTMCaHKe 3TaroB

HeY/I0B/IETBOPUTEJILHO N
BBITIOJIHEHUS 3a/IlaHUM, KO/ paboTaeT HEKOPPEKTHO, pe3y/ibTaThl PAabOTHI He

TIpe/ICTaBJIeHbI TIPeTo/iaBaTerio).

I1JI0X0 CTy,ZLEHT He IIPpHUCTYTIa/I K BBITIO/THEHHUIO ITPAKTUYECKHX 3a,an1/1171.

5.3.2 TunoBble 3apaHus (oreHOUHOe CpeAcTBO - KOHTpo/sibHbIE BONPOCHI) A/ OLIEHKH
copmupoBanHocTu KomnereHuu [1K-13

‘ 1. Junamuueckue cucteMmbl. OCHOBHBIe TIOHSTUS. Knaccudukaiiys AuHaMUUeCKHUX CUCTEM.




JvHamuueckue cucteMsl 1-ro nopska. 3aBUCHMOCTb XapakTepa JBWKeHUH OT I1apaMeTpa.
ITpocTefiasi HelipoOHHAsi MOJie/Tb: OCLI/UISITOP HaKoTIeHne-copoc.
Heiipon VxukeBrya.

ok W

[rHamMuueckue cUCTeMbl BTOPOro nopsizka. [IoHaTHe cocTosiHus paBHOBecHsl. THIIbI COCTOSIHUM paBHOBECHSL.

JIvHeapr30BaHHbIe cucTeMbl. [IpHBejeHre CUCTeMBbI K KAHOHUUECKOMY Buay. ['pyObie CUCTeMBI.

6. I"'apmoHnyeckuii ocu/sTop. I1pesicTaB/ieHrie COBOKYITHOCTHU ABWKEHNH rapMOHHUYECKOr0 OCLIU/IIATOPA Ha (Pa30B(
TIJIOCKOCTH.

7. JIuHeWHBIN OCLUISTOD NIPY HaIMuuK TpeHust. M3o0paxenue Ha (a3oBoii iockocTr. COCTOSTHUS PABHOBECHS.

®

OcuumnsTOp € Masnoi Maccoii.

9. KoHcepBaTHBHBIN HeMHelHBIN ocOusuisTop. MccnenoBanue $a30Boii MI0CKOCTH BOIM3U COCTOSTHUSI PABHOBECHSI.
[yccumaTUBHBIN HeJTUHEHHBIN OCI[UIATOP.

10.Ocummisarop Jdroddunra.

11.3amkHyThIe (a3oBbie TpaeKTOpUH. [IpeenbHbIe I[UKIIBL.

12.0cyunnsarop Ban gep Ions.

13.Cucrema ®utnXsro-Harymo.

14.Kputepuu 0TCYTCTBUS 3aMKHYTHIX ()a30BbIX TPAEKTOPUH.

15.TToBejeHMe TpaeKTOpHi Ha 6@CKOHEUHOCTH.

16.Knaccudukarys rpyObIX COCTOSHUM PAaBHOBECHS] TDEXMEDPHBIX CHCTEM.

17.Knaccudmkaiys rpyObIX COCTOSIHUN paBHOBeCHsI N-MepHBIX cucteM. [IpaBusio Payca.

18.I'py0Oble mepuoguueckue ApwkeHuss. OCHOBHBIE oTpeiesieHus U roHstus. OTodpaxenue ITyankape. MaTpuija
MOHOAPOMUU. MyIbTUITUKATOPbI TIEPUOTUUECKUX IBYKEHUM.

19.0tobpaxeHue PysbkoBa.

20.Knaccudukaiys rpy0ObIx MepuojuuecKux JABKeHUH.

21.0TobpakeHue MIOCKOCTH B MIOCKOCTh. YHC/IeHHbIE METO/IbI OTBICKAHHS HETIOZIBM)KHBIX TOUEK.

22.HeroBr>XHasi TOUKA CeJJIOBOTO THTIA. Y CTOMUMBLIE M HEYCTOWUYMBBIE MHOTO00Opa3us cefia.

23.0cHoBHbIe OMdypKaLK TIEPUOUECKHX IBIKEHNH.

24.MeTo/; pa3pbIBHbIX KoJiebaHM. BEICTphIe 1 Me/[/IeHHBIe IBH)KEHHUS.

25.Cucrema bonuxodepa-Ban gep ITosms.

26.Metop Ban gep Iosns.




Kputepun onennBanus (0LieHOYHOe CPeACTBO - KOHTpO/IbHBIE BONPOCHI)

OueHka Kputepuu orieHMBaHUsS
Bce kommieTeHI[MHM (YaCTU KOMIIETeHI[H# ), Ha OPMUPOBaHMEe KOTOPHIX HallpaB/ieHa
TPeBOCXOJHO
P JUCLIMIUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIDKEe «TIPeBOCXOZHO»
Bce kommieTeHLHM (YaCcTU KOMIIETeHI[1i), Ha OPMUPOBaHKe KOTOPBIX HalpaB/ieHa
OT/IMYHO JVCLIUTITMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «OTJIUUHO», ITPU 3TOM XOTSI ObI

0/lHa KoMITeTeHIUs cOpMHpPOBaHa Ha YPOBHE «OT/IUUHO»

OYeHb XOPOLII0

BrInonHeHbl OCHOBHBIE 3Tarlbl peleHrs 3a4a4u WK 3a[lava pelieHa C
He3HauuTe/IbHbIMKU HeJoUYeTaMH. KO,LI " pe3yJ/ibTaThIl pa6OTI>I rpeacTaB/I€HbI




OueHka Kpurtepuu oLieHUBaHUs

TIPEeTrio/IaBaTesiio B CPOK.

BhInoHeHb! yacTh 3TaroB pelleHys 3a/jaud WM 3ajjaua pellleHa ¢ HeJjoueTaMH.
XOpOLLIO
P Kog v pe3ynbrarel paboThl Mpe/icTaB/IeHb] MIPero/iaBaTesio B CPOK.

BhInoHeHb! yacTh 3TaroB pelleHys 3a/jauy WK 3a/jaua pelleHa C CyleCTBeHHbIMU
YZI0B/IETBOPUTE/ILHO Hesouetamu. Kog 1 pe3ysbraTel paboThl TIpe/iCTaBIeHbI ITperofiaBaTerto, HO C
OTKJIOHEHHSIMU OT CPOKOB

BrIrosiHeHBI He BCce TIpaKTHUeCKHe 3afiaHus (71abopaTtopHbie paboThI) UM

BBIMOJ/THEHBI HE B MOJTHOM 00BbeMe (Tpe/ICTaB/IeHO He TMOTHOe OMUCAHUE TAroB

HEeyJOB/IeTBOPUTE/IBHO N
BBITIOJTHEHUS 3a/JaHUM, KOZl paboTaeT HEKOPPEKTHO, Pe3y/IbTaThl pab0ThI HE

TIpe/ICTaB/IeHbI MPeroaBaTerto).

TIJI0XO0 CTYAEHT He TIPpHUCTYTIa/I K BBITIOJTHEHUIO ITPAKTUYECKUX BBAEIHI/Iﬁ

6. YueOHO-MeTOMUECKOEe H HH(OpMaLMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. HexopkuH Bragumvup McaakoBud. JIeKijpy 1o 0CHOBaM TeOpyH KoyebaHui : yue0. mocobue s
cryperroB HHI'Y, cieruansupyromuxcs B 00671acTH pagjuodu3uKy, TIPUKIaZ. MaTeMaTHKH U Mar.
mozenupoBanus / HHI'Y. - H. Hosropog : U3g-so HHI'Y, 2012. - 311 c. - ISBN 978-5-91326-230-1 :
162.13., 148 3k3.

[JomnonHuTtenbHas 1uTeparypa:

1. PabunoBuu Muxaun M3pauneBuu. BBejeHre B Teoputo KosebaHU U BOJH : yue0. mocobue asist ¢pus.
crielianbHOCTel By30B. - M. : Hayka, I'n. pea. ¢us.-mat. aut., 1984. - 432 c. : un. - 1.30., 161 3k3.

2. AuppoHoB Asnekcanp Anekcanaposud. Teopus konebanuii / ¢ mpeauci. JI. . MangenbiiTama. - 2-e
usg. - M. : Hayka, 1981. - 568 c. : un. - 2.60., 274 3k3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypcChl (B COOTBETCTBUU C COJiepKaHWeM JIUCLUITUHBI):

1. TIpu BBIMOIHEHUM KOMIIBIOTEPHOTO TIPAKTUKyMa MCTIO/b3YIOTCS JIULeH3MOHHbIe SK3eMILISIPhI
MaTeMaTHUecKoro rnaketa MatLab, ycranoBnenHsle B 1a6.220 kadeapel TYu/C (2kopr. HHI'Y
obecrieueHre U VIHTepHET-pecypChl (B COOTBETCTBUU C COZleP>KaHUEM JUCLIUTIIUHEI):

2. CoBpemeHHas 1idpoBasi obpa3oBarenbHas cpesia PD. [caiit]. Yuebusie kypcel. URL:
https://online.edu.ru/public/courses?faces-redirect=true

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreyeHUe JUCHUIIMHBI (MO/Y /1)

YueOHble ayIUTOPUM [i/is TIPOBeZIeHUsT yUeOHBbIX 3aHSITHM, TpeJyCMOTPEeHHBIX 00pa30oBaTe/bHOU
MpPOrpamMMO#, OCHalljeHbl MYJbTUMeAUNHBIM 000pyZoBaHUeM (TIPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpefcTBaMU 00yYeHHs, KOMITbFOTEpaMH.



[TomerieHust 711 CaMOCTOSITe/TbHOM pabOThl 0OYYaroIMXCsl OCHAIeHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nofrotoBku/crieriaabHOCTH 01.03.02 - TIpuknagHas MaTeMaTHKa U HHGOpPMAaTHKa.

ABTtop(b1): OcuroB ['puropuii BraguMupoBuy, 10KTOp (GU3UKO-MaTeMaTUUeCKUX HayK, JJOLIeHT.
PerjenzeHT(bl): A.T.H., ipod. JlomakuHa JI.C..
3aBeayroumii Kaeapoii: Ocunos I'puropuii BiaguMypoBuy, JOKTOp PU3MKO-MaTeMaTHUeCKUX HayK.

ITporpamMma ozo0peHa Ha 3ace/JaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKOJ
Neb6.
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