degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: COBpeMCHHLIe MCTOJAbI MATECMATUYCCKOI'O MOACIIUPOBAHUA
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa MUKpPO- U HAHODJICKTPOHHUKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy coctaBui: A.A. llapamnoB

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpsl MUKpO- U HaHOo3nekTporuku 03.03.2023



AHHOTANMA

Kypc "CoBpeMeHHBIE METOABI MaTeMaTH4eCKOr0 MOJEIUPOBAHUS" MpelyCMaTPUBACT MOIy4YCHUE 3HAHUM 110
TEOPETUUECKUM OCHOBaM MaTEMaTHMUYECKOI'O MOEIUPOBAHMS, W3yUYEHHUE IIOAXONO0B K pealM3alliid METOI0B
MaTeMaTH4YeCKOro MOJICIIMPOBAHUS Ha BBIYMCIUTEIbHBIX CUCTEMAX W MPUOOPETECHHE MPAKTUYECKUX HABBIKOB
B 00J1aCTH MaTeMaTH4eCKOro MOAEIMPOBAHMUS, aHAJIN3A U BU3YaJIN3al[M1 JaHHbIX.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- opmHpoBaHHEe CHELUATIBHBIX 3HAHMN B OOJIACTH aHANIM3a W BU3YaJHM3allMd JaHHBIX, ONpEICIICHUE
CBSI3H IOHATUI M METOJIOB MAaTEMAaTHYECKOTO MOJCITUPOBAHHS 1 MAaTEMAaTHYECKOTO aHAIIN3a, IMHEHHOM
anreOpol, auddepeHnaIbHbBIX YpaBHEHUH, oOmIed M TeopeTHYecKold (HU3MKH, BBIYUCIUTEIHLHON
MaTeMaTHKH, HTHOOPMATHKH U IPyTUX AUCIHUILINH.

33]13‘[1/[ JAUCHUIIINHBI

- HU3YUCHUC MATCMATUYCCKOTO 0asuca HauOojiee 3HAYMMEIX CpcaACTB (I)OpMaJ'II/II‘)aL[I/II/I n CpCACTB
YHUCJICHHOI'O MOACTINPOBAHUAA,

- OBJIaACHNEC HaBbIKaMH CUCTCMATHUYCCKOI'O MBIIIJICHUA
- BBIpa6OTKa OIIbITa B CAMOCTOSITEIILHOM MCCJICIOBAHUH CJIOKHBIX CUCTEM U SIBIICHUM.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, YK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
KPUTHYECKUH aHaJN3 U CUHTE3 HHpOpPMaUK, |OSHCTBUS MO PELICHUIO 3a1a4l

MPUMEHSATh CUCTEMHBIH MTOXOJ TS PELICHUS
MOCTAaBJICHHBIX 3a7a4

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH [IK-1.3 Brnageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI MOZIEIIMPOBAHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIIEIOBaHUS

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATB!
- CYLIIHOCTb COBPEMEHHBIX METOJJOB MAaTEMaTHUECKOI'O MOJIEIIMPOBAHUS;
- IPUHLIUIIBI ¥ TIOPSJIOK CO3[aHUsI MAaTEMaTHYeCKUX U (PU3NUECKUX MOJIEIeH POIIECCOB U CUCTEM;
- METOZbI aHAJIN3a U BU3yaJIU3alluH JaHHbIX.
YMETb:
- BBITIOJTHATH 00Pa0OTKy U aHaIIN3 JaHHBIX;
- aJanTUPOBaTh 3HAHUS KypCOB MaTeMaTH4ECKOro aHalu3a, JUHEHHOH anredpsl, nuddepeHunanbHbIX
ypaBHEHUH, 001Iel U TeOpeTUIECKON PU3UKH, BHIYUCIUTEILHON MaTeMaTuky, HTHPOPMATHKH U JPYTUX
JUCLUUIUIMH K aHAJIM3Y HAOMIONAeMbIX WM OMKMCHIBAEMBIX MPOLIECCOB;
- peaJIn30BbIBaTh ONTHUMU3ALUOHHBIE aJITOPUTMBI.
BJIaJIETh:
- METOAaMHU 00Pa0OTKU JaHHBIX C TOMOIBI0 CAMOCTOSATEIBHO Pa3padoTaHHBIX CKPUIITOB;
- METOIAMU Hay4yHO! BU3yaJH3alMU C [IOMOLIbIO MaTEMaTHUECKUX N1aKETOB;
- METOAAaMHU MOAETNpoBaHus ¢ ucnonaszoBanueM CAIIP mynsTuduzuku.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 Pone MonenvpoBaHus B HayKke 2 1
) TumoBold MapwmipyT MaTeMaTH4eCKOro ) 1
MOJEJINPOBAHUS
3 OJeMEeHTB! CUCTEMHOTO aHaIu3a 2 1
4 CtpyKTypa COBpEMEHHON MaTeMaTHKU 2 1
5 q)yHIIaMeHTaJIbHVBIe HNOHATUSA ) |
BBIYMCIIUTEIBHON MAaTeMaTHKH
6 Tunuynsie 3aa4u u METO/IBI ) 1
BBIYUCIIUTEIILHON MaTeMaTUKU
7 Mertoubl IIOCTPOEHUS CETOK B ) |
CUMYJIISITOpax
8 HeiipocereBbie Mmoaenu 2 1
9 OOwreneneBble MaTEMaTUYECKUE MAKEThI ) 1
CAIIP
10 [Iporpammusle aCeKTHl  peanusalin ) |
MaTeMaTH4ecKuxX Mojesnei
[Ipobnema uneHTHPUKALNN MApaMeTPOB
11 Mofend. Merogasl  BepUQUKANMA U 2 1
ONITUMU3ALIH
[1nanupoBanue BBIUUCIIUTENILHOTO
12 |»kcnepumenta. [IparmaTnueckuili moaxon 2 1
K MaTeMaTHYECKOMY MOJEIMPOBAaHUIO
13 Maremarudeckoe MOJICJTUPOBaHHE ) 1
MHUKpPO- 1 HAHOJIEKTPOHUKU
14  |BBenmenue B MammHHOE 00y4deHUE 2 1
15 OcHoOBHBIE AJITOPUTMBI Mozeneil ) |
MAaIIMHHOTO OOY4eHUs
Hroro yacos 30 15
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 45 yac., 1 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OcenHuit)
1. Pone MozienupoBaHus B HayKe

du3nueckoe M MareMaTUuecKoe MOJeNupoBaHue. B3aumoneicTBHE C MNPUKIAAHOM U YUCTOU
MaTreMaTHKOi. AOCTparupoBaHue U UacaTu3aliys

2. TunoBoi MapuIpyT MareMaTH4YeCKOr0 MOZJEINPOBAHUS
Knaccuduxanum marematnyeckux moaenei. IlpenmerHas 3aBUCMMOCTh MAaTEMaTHYECKUX MOJIEICH.
3. DneMeHTHl CUCTEMHOTO aHAIN3a

CuctemHbIM Moaxoa K m3ydaeMoMy o0bekTy. CHCTEMHasi OpraHM3aIisl Ipolecca MOISIUPOBAHUSL.
Wepapxus monenen.




4. CTpyKTypa COBpEMEHHOW MaTeMaTHKH

[Tpumenenune marpuil U TeH30poB B Hayke. KauecTBeHHas Teopust quddepeHaabHbIX YpaBHECHNH.
CriekTpaiibHbIE U OIIepaTOpHBIC METOIBL. Teopusi ONTUMAIBFHOTO YIIPABICHUS

5. qDYH,Z[aMeHTaHBHBIe MOHATHS BEIYMCIIMTSIBHON MaTEMAaTUKHU

Koneunsie pasHoctu. Buael morpemHoctedd.  MeTpuueckre  MpPOCTpPAaHCTBA.  TOYHOCTH
anmnpoKCUMAILMH, CXOAUMOCTb M YCTOHUHUBOCTb. SIBHBIC M HEBHBIE CXEMbl. DMIIMPUUYECKUN XapaKTep
YHCJICHHBIX METOI0B.

6. TunuuHeie 3aJla4d ¥ METOJIbl BRIYMCIUTEILHON MaTeMaTUKHU

MeTonpl UHTEPIONSAUUH U SKCTpanosiuuu. Jlunelinsie ypaBHeHus. [IoMck COOCTBEHHBIX 3HAUYEHUI
Marpull. Pemenue 3anaun Komm s OJ1Y. Pemenue anreOpandeckux ypaBHEHHWH M IpajleHTHBIC
METO/IBI IOMCKa SKCTpeMyMOB. KpaeBrie 3aaun Ui ypaBHEHUI MareMaTn4eckoil (pu3uki.

7. MeToasl IOCTPOEHUS CETOK B CUMYJIATOPax
Koneunsie pasHocTy Ha TpeyronbHbIX ceTkax. CruaiiHel. MeTon KOHEUHBIX 3JIEMEHTOB
8. HeiipocereBbie Moaenu

Mogenn KIeTOYHBIX aBTOMAaTOB. BBeeHNE B TEOPHIO HEMPOHHBIX ceTel. | eHeTHUecKkne anropuTMBl
W UX CBSI3b C 00yueHHeM HelpoHHOH ceTn. Metonsl Tuna MonTe-Kapio

9. Obmenenessie MaremMaruieckre naketsl CAITP
CumBonbHbIe BerurcieHust B Maple. [Taker Mathematica. [Taker MATLAB. ITaker MathCad.
10. ITporpaMMHbIE aCTIEKTHI pealn3alii MaTeMaTUIECKUX MOJieeH

bubnuorekn ¢ MaremMarndeckuMU QYHKIUSAME U METOIaMHU aHAIM3a ¥ BU3yallU3alliy JaHHbIX. Poib
nnTepdeiica. [IpoBepka KOPPEKTHOCTH AJTOPUTMH3AINH C TOMOIIBIO TECTOBBIX IPUMEPOB.

11. IIpobaema uaeHTUPUKALIMN TAPAMETPOB MOAEIH. MeTobl Bepu(UKAUN U OITUMHU3ALIH

3KCHCpTHBIG OLICHKH. BBe):[eHI/Ie «II0ATOHOYHBIX» KO3(1)(1)I/ILII/IGHTOB . Vuer IMOrpeIrHOCTU
SKCIICPUMCHTA.

12. IInanupoBaHue BBIYUCIUTEIBHOIO 3KCIIepUMeHTa. [Iparmarndyeckuil monxon K MareMarudeckomy
MOJZIETTUPOBAHUIO

HpI/ILII/IHBI HEyaa4Y MOACIIMPOBAHUA. HpOBepKa aJICKBATHOCTHU MOJICIIN. FeHepauHﬂ u O(I)OpMJ'ICHI/Ie
HOBOI'O HAY4YHO-TEXHUYCCKOI'O 3HAHUA.

13. MareMaTiuecKkoe MOJEINPOBAHNE MUKPO- U HAHODJIEKTPOHUKH

Mozenn aHaJOrOBBIX M JIOTMYECKHUX  DJJIEMEHTOB. OJIEMEHTHl CUCTEMOTEXHHUKH. SI3BIKH
monenuposanust SPICE u VHDL. Makpomonenu

14. BBeneHue B MallinHHOE O0y4CHUE

[IpuxianHple 3aJa4d  MAIIMHHOTO OOyYeHMs: perpeccus, KiacCU(uKanus, KiacTepu3aus,
YMEHBILICHHE Pa3MEPHOCTH, BBISABICHHE aHOMaiuii. OCHOBHBIC BH/bl MAIIMHHOTO OOYHYEHHS: C
yuuteneM, 6e3 yauTens



15. OcHOBHBIE aNTOPUTMBI MOJIETIEH MAIIMHHOTO 00yYEeHUs

JlepeBo TpUHSATHS peEIICHWH, HaWBHAs OaifecoBckas Kiaccu(UKaiusi, METOJ| HaWMEHBIINX
KBaJIpaToB, JIOTHCTHYECKAas pErpeccus, METOJ OIOpHBIX BekTopoB (SVM), Merton aHcamOneit
(OycTuHr, OOITHHI, KOPPEKTUPOBAaHWE ONIMOOK  BBIXOJHOTO  KOAWPOBAHUS),  AITOPHTMBI
KJacTtepu3aluy, Mero[ DiaBHbIX KomroHeHT (PCA), cuHrynspHOe pas3ioKeHUE, aHau3
He3aBUCUMBIX KoMioHEeHT (ICA).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

Heo0xonumoe obopynoBaHue 1Jist JIeKUU: yueOHast ayIuTOpHsl, OCHALLICHHAs KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM 000pyI0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. MecapoBuu M., Takaxapa S1. Obwiast Teopusi CUCTEM: MaTeMaTHYECKUE OCHOBBL. / TIep. ¢ aHml. — M.
Mup, 1978.-311 c.

2. SIxoBneB B.b. BeruncnutensHas Matematka: yueo. mocodue. — M.: MUIT, 2008. — 132 c.

3. Camapckuii A.A. BeeseHue B uncienHbie MeTofisl: yueb. [Tocooue. — M.: Hayka, 1972. — 272 c.

4. bornaes 1O.11. BeruncnurenbHas maremMarrika U nmporpaMMupoBanue: yued. nocodue. — M.: Beicias
mkojia, 1990. — 544 c.

5. AxTyanbHble TpoOIeMbl MOICTUPOBAHUS B CUCTEMAaX aBTOMAaTH3UPOBAHHOTO CXEMOTEXHUYECKOTO
npoektupoBanus. / mox pea. A.M. CremnkoBckoro. — M.: Hayka, 2003. — 432 c.

6. Hamumos B.B., T'onmukosa T.W. Jlorndeckne oCHOBaHUS IUIAHUPOBAHUS 3KCIIEpUMEHTA. — M.
Mertammyprus, 1981. — 151 c.

JomnonHurensHas aureparypa
1. Camapckuii A.A., MuxaitnoB A.Il. Maremarnueckoe monenupoBanue: Maeun. Metoasl. [Ipumepst. —
M.: Hayxka, 2001. — 320 c.
2. Kpacnoméxos I1.C., TlerpoB A.A. [Ipuniuns! noctpoenus: moaenei. — M.: ®azuc, 2000. — 284 c.
3. ITaBnoBckuii FO.H. UMuTanpoHHbIe MOAEIH U cucTeMel. — M.: @aszuc, 2000. — 144 c.
4. bnay6epr U.B., FOmun O.I. CtaHOBJIeHHE U CYyIITHOCTh CUCTEMHOTO Toaxona. — M.: Hayka, 1973. —
269 c.
5. Mopo3 A.1. Kypc Teopun cucrem: yued. mocobue. — M.: Beiciast nikoina, 1987. — 304 c.
6. llennon P. UMutanmonHoe MozienMpoBaHUE CUCTEM — UCKYCCTBO M HayKa / mep. ¢ anri. — M.: Mup.

—418c.

7. Ceipunn B.K. CAIIP u MonenupoBanue TEXHUYECKUX cucTeM: yuel. mocodue. — M.: MUDT, 1997. —
304 c.

8. Ilurepcon [Ix. Teopus cereit [lerpu u mogenupoBanue cucteM / mep. ¢ auri. — M.: Mup, 1984. —
264 c.

9. EmenssnoB B.B., Kypeitunk B.M., Kypeitunk B.B. Teopus u npakTuka 3BOJIOLHOHHOTO
MonenupoBanus. — M.: ®usmarnurt, 2003. — 432 c.

10. SxorneB B.b., bonaros B.A. OCHOBHI YHCIEHHBIX METONIOB: yueb. mocodbue. — M.: MUIT, 2001. —
132 c.

11. Kocaper B.W. 12 nekuwii 1o BEIMUCIUTEIHHONM MaTeMaTuke: yae0. mocoobue, 2-¢ uzn. — M.: MOTU
(®usmarkaura), 2000. — 224 c.

12. 3emckoB B.H., Xaxamuu C.4. Meron ceTok: Mmetonudeckue yka3zanus. — M.: MUDT, 1998. — 64 c.
13. Uneun B.I1. Metoasl ¥ TEXHOJIOIMH KOHEUHEIX 3i1eMenToB / Cub. otnenenue PAH, Mu-1
BBIUMCIIUTENBHON MaTeMaTHKH U MateMaTtnieckoit reopusuku. — HoBocubupck: UBM u MI' CO PAH,
2007.-731 c.

14. Kpacnuxos I.41., [opre E.C., Marromkun 1.B. O0mmas Teopus TEXHOIOTHH 1
MUKpoiekTponuka. — M.: Texnocdepa, 2020. — 434 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)



He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He nmpexycmotrpens!

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUNIMHBI (MOXYJIs1)

CryaeHT, W3ydalIui AWCIMIUINHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM TMOHATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIEC OIpENeTeHHs AUCIUILIMHBI,
YMETh IPUMEHSATH TOyYCHHBIC 3HAHUS JIJISl PEIICHUS Pa3InIHbIX 3a/1ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HANPSHKEHHON CaMOCTOSTEILHON PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro MarepHuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeaaraéMpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

[Mokazarenem BiajeHHs MarepHajIoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYINHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBHH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa MUKpPO- ¥ HAHODJICKTPOHHUKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: A.A. lapamnos



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
KPUTHUYECKUHN aHaJN3 U CUHTE3 HHPOpPMauK, |OCHCTBUSA MO PELICHUIO 3a1a4l

MPUMEHSATh CUCTEMHBIH MTOXOJ TS PELICHUS
MOCTAaBJICHHBIX 3a7a4

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH [IK-1.3 Brnageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI MOZIEIIMPOBAHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM
MPEIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIIEI0OBaHUS

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wu3ydeHus aucuMIUIMHBL «COBPEMEHHBIE METOIBI MAaTeMaTHYECKOTO MOICITUPOBAHMSDY
00yJaromuiics JOmKeH:

3HATb:

- CYIIHOCTh COBPEMEHHBIX METOJIOB MaTeMaTHYECKOTO MOJICIIMPOBAHUS;
- IPUHIMIIBI ¥ TOPSAO0K CO3JaHUsI MATEMAaTHUECKUX U (PU3NUECKUX MOJIENIEH MPOLIECCOB U CUCTEM;
- METOJIbl aHAJIN3a M BU3YAIM3aUH JaHHBIX.
yMeThb:
- BBIIIOJHATH 00pabOTKy W aHAIN3 JaHHBIX;
- aIaNTHPOBATh 3HAHUS KypCOB MAaTeMaTHUECKOro aHajM3a, JTMHEWHOI anreOpbl, auddepeHnnanibHbIx
ypaBHEHUH, 00IIEH 1 TEOPETHYECKOH (PU3NKH, BEIYUCIUTEIBHON MaTeMaTHKH, HH)OPMATHKH U IPYTUX
JMCIMIUIMH K aHAJIM3Y HAOJII0aeMbIX MM OHCHIBAEMBIX IPOIECCOB;
- peaJIM30BBIBATH ONTHMU3AIIOHHBIC AJITOPUTMEI.
BJIA/IETh:
- METOIaMU 00Pa0OTKH JIAHHBIX C TIOMOIIBI0 CAMOCTOSTENBHO pa3padoTaHHBIX CKPUIITOB;
- METOJJaM{ HAayYHOH BU3YyaJIN3aIMH C TOMOIIHIO MATEMAaTHUECKUX ITaKETOB;
- METOZIaMH MOJEIHPOBaHus ¢ ucroiab3oBanueM CAIIP mynbTudusuky.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0
B Havase kaxJ0ro 3aHATHS IPOBOAUTCS KPATKUI ONPOC IO TeMe MPEAbLIYIIETO 3aHATUS

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! k quddepeHunpoBaHHOMY 3a4eTy:

. OnpeneneHne NOHATHUS «MaTeMaTuIecKasi MOJIEIbY.

. Buzpl morpentHoctel B BEIYMCIUTEIBHON MaTeMaTHKE.

. [Ipumepsl MaTeMaTHUECKUX MOJEICH B 00JIACTH (DU3HKH.

. Unentudukanus napamerpos Mozpenu. [Ipobiaema «mmoaroHodHbIx» k03hHUIHUEHTOB.
. Bepudukanus maremarndaeckoil Mozienu u e€ mporpaMMHOI peann3anuy.

. [InannpoBaHue BEIYMCIUTEIBLHOTO SKCIIEPUMEHTA.

. MeTopn cirycka sl HOUCKa JJOKAJIBHOTO KCTPEMyMa.
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. Crioco0bl pelieHrst OCHOBHBIX YPaBHEHUI MaTeMaTHUeCKON (DU3UKU.

Kputepun onennBanus




Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommyHO 8§ OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OrneHka HEYOBJIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

OmueHka 3a ceMEeCTp BBICTABIAETCS MO pe3ylbTaTaM YCTHOTo auddepeHnupoBaHHoro 3adera. Ompoc
CTy/ICHTa HE JJOJDKCH IpeBbIIaTh 40 MUHYT.



