degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: UucneHHble METOABI BHITYKIION ONTUMHU3ALUT
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Kombunaropuka u qudpoBas 5KOHOMUKA

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

Kadeapa TUCKPETHON MaTeMaTHKH
Kypc: 2
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocrasuin: A.B. T'acHukoB, A-p Qu3.-Mar. HayK, JIONEHT, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl AuckpeTHoi matematuku 06.03.2023



AHHOTANMA
Teopus u MeToABl NTUHEHHOTO TporpaMMupoBaHus. [IpsAMoil ¥ TBOWCTBEHHBIM CHMILIEKC-METOABI. 3aaqn
KBaIpaTUYHOTO TPOTPAMMHPOBAHUSA. MeToJ COIpSKEHHBIX HarpaBiieHWd. J[BoWcTBeHHas 3ajgada. 3ajgadu
BBIMTYKJIOTO TMPOTPaAaMMHUpPOBaHUsA. MeToasl oTcedeHuil. MeTombl BO3MOXKHBIX —HampabiieHud. MeTozsl
mrpadHbIX GyHKmin. Monudurpoannsie GyHKIuM Jlarpamxka.

1. lean u 3apa4un
Heab qucUMMIMHBI
Lenpio mpenogaBanusi TUCIUTUIHHBL SBISETCS (OPMUPOBAHUE y CTYACHTOB TIIYOOKHX TEOPETUUIECKUX

3HAaHUU U IMPAaKTUYCCKNX HABBIKOB B HUCCJICAOBAHWU W YHUCJICHHOM PCIICHHUU JOKCTPEMAJIbHBIX 3a/1a4 C
OrpaHU4YCHUAMUA, BOSHUKAOMIUX B HAYYHBIX HUCCIICJOBAHUSAX.

33)13‘11/[ JAUCHUIIINHBI
- U3YyUCHUC OCHOBHBIX IOHATUH K MCTOAOB PCHICHUS 3a/1a4 BBIITYKJIOT'O IMIPOrpaMMHUPOBAHUA;
- IPUJIOXKCHUEC YUCJIICHHBIX MCTOJ0B BBIHyKJ'IOﬁ ONTUMU3AINU U PCIICHUA SKCTPEMAJIBHBIX 3a1a4.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyalluh Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
BBISIBJISIS €€ COCTABIISIONINE M CBS3U MEXKIy HUIMU

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1€l Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBHUIA PE3YIbTaT KaXIOr0 M3 HUX W OLIEHHWBAs HX
BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOM
JEATENBHOCTH W Ha B3aUMOOTHOIIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

VYK-4.1 Cnocoben Bectn 00OMeH aenoBoil nHpopmauueid B
YCTHOHM M MHCbMEHHOH opMax Ha rocylIapcTBEHHOM SI3bIKE
Poccuiickoii ®enepanum W HE MEHEE YEM HA OJHOM

YK-4 Crioco6eH mpuMeHsI T COBPEMEHHbBIE MHOCTPAHHOM A3BIKC

KOMMYHHUKaTHUBHbIE TEXHOJIOTHH, B TOM uucie |YK-4.3 Crniocoben MIPEJICTABISATh Pe3yABTATHI
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT aKaJIeMU4YeCKOll W Mpo(decCHOHATBHON IesITeTbHOCTH Ha
aKaJIeMUYECKOTO M MPO(ecCHOHAIBEHOTO pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
B3aMMOJICHCTBHS MEXKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U PO(EeCCHOHATIEHOTO B3aUMOJCHCTBUS

OIIK-2 CriocoOeH coBepIICHCTBOBATh U OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
pean30BBIBaTH HOBBIE MAaTEMAaTHYECKHE MaTeMaTH4YeCcKuX HCCIEIOBAHUNH B PaMKax TEMaTHUECKOU
METO/Ibl PeICHHS IPUKIAIHbIX 3a/1a4 obnactu cBoeil mpodeccHoHaIbHOM AesITeNbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:




YMETb:

- MareMaTH4ecKHe MeTOAbl A pa3paOOTKW, aHajiu3a M YHCICHHOM peanu3alud Mopesen
KOMITBIOTEPHBIX ¥ WH(OPMALIMOHHBIX POIIECCOB /IS pelIaeMbIX HAyYHBIX TPOOJIeM U 3a1a4;

- (yHIAMEHTAIbHBIE OCHOBBI BBIYHMCIUTEIBHOM MaTeMaTHKH U BBIYMCIUTEIBHBIX aJTOPUTMOB;
COBPEMEHHBIE MMOAXOAB! U BAXKHEHUIIINE METOIBI KOMIIBIOTEPHOTIO MOJEIINPOBAHHS;

- OCHOBHBIC TIOHSATHA W METOAbl YCIOBHOH MMHUMM3ALUK (YHKIMH MHOTHUX II€PEMEHHBIX;
ONpEACICHUsT W TOHATHS JIMHEHHOM M HEIMHEHMHONW ONTHMMM3alMOHHOM 3ajadd; ONPEACNICHUS W
MOHATHUSA 337241 BbITYKJION ONTUMU3ALINY;

- OCHOBHBIE MOHATUS M METOABl JHUHEHHOINO NPOrPaMMHUPOBAHHSA;, ONPEACICHUS W IOHSITHS
KBaJ[paTUYHOTO IIPOrpaMMUPOBAHUS; OIIPEEICHYS] U IIOHATHUS 3a/1a4i BBIITYKJIOTO IPOrpaMMHPOBAHUS.

- IPUMEHATH 0a30BbIe 3HAHUA B 00JaCTH MaTeMaTHYECKOTO MOZICTIMPOBAHNS JUIS PELICHUS 3a/1a4;
Hay4HO-HCCIIEA0BATENLCKOHN 1 ipodeccronanboi aestensHocta (IIK-1);

- pa3pabarbIBaTh U MPUMEHATH YUCICHHBIC METOIBI AJIS PELICHUS 3a/1a4 HayYHO-HCCIIEA0BATEIbCKON 1
npodeccuonanbHoil nestensHoctu (11K-3);

- TpUMEHATH 0a30Bble 3HAHMS 10 TEOPUM M METOIAM peIleHHs OSKCTPeMajbHBIX 3a7ad ¢
OTPaHUYEHUSIMHU B CBOEH npodeccnoHaabHOM 0bnacTu;

- mpuMeHATh coBpeMeHHble YT u anekTpoHHbIe OMOIMOTEKH Ul pelIeHNs] ONTHMHU3AIMOHHBIX 337124,
BO3ZHHKAIOIINX MPH MEXAaHWUYECKUX U SKOHOMUYECKHX MPOLECCAX;

- IPUMEHATh YUCJIEHHBIE METO/IbI U aJITOPUTMBI AJIs [IOMCKA PEILEHUs] ONTUMU3ALMOHHBIX 33a4;

- IPUMEHATH 0a30BbIe 3HAHUS 110 TEOPUHU M METO/IaM PELICHHUS 3a7ad JMHEHHOTO IPOTPaMMHPOBaHUS;

- IPUMEHSATh AJIFOPUTMBbI U METO/bl PELIEHNUS 33124 BBIIYKJIOrO M KBaJpaTUYHOIO IIPOrpaMMHUPOBaHUS.

BJIAJIETh:

4. Cox

- MaTeMaTHMYeCKUMHU MeTOJaMHM JUlsl pelleHus 3ajad MOJCIUPOBAHMUS KOMIIBIOTEPHBIX U
WH(POPMALIMOHHBIX IPOIIECCOB;

- MeTOIaMM aJrOPUTMHYECKOTO MOJAEIMPOBaHMSA OOBEKTOB HCCIEJOBAaHHMSA BBIYMCIMTEIbHON
MaTeMAaTHKH; BBIYUCIUTEIbHOW MAaTEMATUKH 1 NTAPAJIJIENIbHBIX BEIYMCICHUM;

- ammaparoM KOHEYHOMEPHOTO MaTreMaTW4yecKoro aHalu3a, JIMHEHHOW anreOphl M MHOTOMEPHOH
FeOMETPUM; MAaKeTaMU MPUKIAAHBIX TMpOrpaMM [UIsl pPELMICHHsA JIMHEWHBIX MW HEIUHEHHBIX
ONTUMU3ALMOHHBIX 3a/la4; METOJaMH U aJIFOPUTMaMHU [TOMCKA PELLCHUS

ONTUMHU3ALMOHHBIX  3a7a4, BO3HMUKAIOIIMX MPH MOACIUPOBAHUHA (PU3UKO-MATEMAaTHUYECKUX U
9KOHOMUYECKUX IIPOLIECCOB;

- TMaKeTaMH MPUKIAOHBIX TMporpaMMm [Uisl pEMIeHHd 3aJad JMHEHHOro IPOrpaMMHpPOBAHHS,
OnbaMoTeKaMH MPOrpaMM JUIS peIIeHHs 3a1ad KBaJAPaTHYHOIO MPOrpaMMUPOBAHHUS; alTOPUTMAMHU U
METOJaMU CBEICHHUA PELICHU 3a/1a41 BBITYKJIOTO

[IPOrpaMMMPOBAHUS K PEILIEHUIO II0CIENOBATEIBHOCTH 3ajlad JIMHEHHOro WIM KBaJpaTUYHOIO
MIPOrpaMMHPOBAHUS.

epskaHue TMCHUIIMHBI (MOYJIs), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aejiaM) ¢ yKa3aHueM

OTBCACHHOI'O HA HUX KOJIHICCTBA AaKAACMHUICCKUX YaCOB U BU/10B y‘-leﬁl-lLIX 3aHSATHH

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

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 YCKOpEHHBIE METOBI 4 4 5
) Meton HpioTOHa M KBa3sMHBIOTOHOBCKHE 4 4 5
METOIbI
3 HO,Z[XO,I[BIV K pelIeHns HerIaJKuX 3ajad ) ’ 5
BBIIYKJIOW ONITUMHU3ALIH
4 3amaun  ONTHMHU3AaUMU HA  MPOCTBIX 4 4 5
MHOXKECTBAX
5 3ajavya TUHEHHOTO IPOrPaMMHUPOBAHUS 2 2 5




Bapwepubiii Meton. Merton mTpadHbBIX
6 . 2 2 5
byHKIII]
Meton mTpadHbIX (GYHKUMH U METOX
7 MOTU(PUIIMPOBAHHON GbyHKINN 4 4 5
Jlarpanxa
8 TpacmopTHOE MOIETUPOBAaHNE 4 4 5
9 TpancnoptHoe MonenupoBanue. Yacts 2 4 4 5
Nroro yacos 30 30 45
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (OceHnwii)

1. YckopeHHBIE METO/BI

BrICTpBII I'palueHTHBIN METO, METOX CONPSKEHHBIX IPAJUECHTOB.

2. Meron HbroTOHA 1 KBa3UHBIOTOHOBCKHE METO/IbI

CpaBHeHUE U aHAJIU3 CXOJUMOCTH.

3. Iloaxonpl K pelieHus HervIalkyX 3a/1a4 BhITYyKJIOH ONTUMU3ALUN

CyOrpaaueHTHBINH METOJ, CIIa’KUBAHUE.

4. 3ajauy ONTUMHU3ALMHU HA IPOCTHIX MHOKECTBAX

Merton npoeKuy Irpaiu€HTa U METOJ YCIOBHOTO I'PaJuEHTa.

5. 3aja4a TUHEIHOrO IPOrPaMMUPOBAHUS

CaoticTBa, IpUMEpHI MPUIOKEHUN 1 METO/IbI pEIICHMS.

6. bapbepHblii MmeTo. MeTon mtpadHbIX GYHKIHANR

Merton mrTpadHeix GyHKIMA ©u MeTon MomuduimupoBaHHol QyHKuuu Jlarpamka. CpolcTBa
CXOIIMMOCTH, 3aBHCUMOCTh OT TapaMETPOB H PUMEPHI.

7. Meton mrpadHbIX QyHKIUH 1 MeTon MoauduuupoBanHoi GpyHkuuu Jlarpanxa
Meron mwtpadubIx GyHKIMN 1 METOA MOAU(PHUIUPOBaHHON GyHKUMU Jlarpamxka.
8. TpacnopTHOE MOJEIUPOBAHUE

[Napagokc bpaecca. PaBnoBecue Hama-Bapapona. Monens bakmana. 3anaua ontumuzauud. Mertox
®pank-Bynbda ams noucka paBHoBecus. Ouznueckas HHTEPIPETANNS METO/IA.

9. TpancnoptHOe MoznenupoBanue. YacTs 2

Mopnens CrabunpHoii auHamMuku. PaBHOBecue B Moaenu, oTinuyus oT Mmogenu bikmana. 3amaua
ONTUMU3ALMU: [IEPEXO] K ABOMCTBEHHOM, BOCCTAHOBIICHHE pELIEHUs NpAMON 3anauu. I[IpuMeHenue
CyOrpaJueHTHOTO METO/A.




5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa
1. YUncnenusie Metosl ontumusanuu [ Tekct] : [yue6.mocobue st By3oB] / A.®D.M3maiinos,
M.B.Conogos .— M. : ®usmatiurt, 2003, 2005 .— 304 c.
2.Meronst ontumu3aiuu [Texct]. Y. 2. UncneHHbIe anropuTMsI ; yael. mocobue st By30B / B. T,
XKanan ; M-Bo oOpazoBanus u Hayku PD, Mock. ¢uz.-texH. uH-T (TOC. YH-T) .— M. : MOTH, 2015 —
320 c. + pdf-sepcus. - bubnuorp.: ¢. 314-319. - 300 3k3. - ISBN 978-5-7417-0571-1. — IlonHbIi TEKCT
(Hoctyn u3 cetu MOTN).
3.Metonast onrtumm3aruu [Tekct]. Y. 1. BBeneHue B BRIMYKITBINA aHATN3 U TEOPHUIO ONITUMU3AIINH | y4IeO.
nocobwue st By3oB / B. I. XKanan ; M-Bo oOpasoBanus u Hayku P®, Mock. ¢u3.-TexH. uH-T (Toc. YH-T)
— M. : M®THU, 2014 .— 271 c. + pdf-Bepcus. - bubnmorp.: c. 267-270. - 300 >k3. - ISBN
978-5-7417-0514-8. — Tonnsiii Tekct (Joctyn u3 cetu MOTHN).

JomnonHurensHas aureparypa

1. Yucnennsie metonsl [Tekcr] : B 2 kH. : yueObnuk 11 By3oB / H. H. Kanutkun, E. A. Anprmaa .— M.
: Akagemus, 2013 .— (YuuBepcuterckuii yueOnuk. [Ipuknagnas Maremarnka u nHpopMaruka) .—
Ka. 1 : Uncnennsiii ananus. - 2013. - 304 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHAIO
MpEe3EHTALUN.

B npouecce camocTosATeNbHOM PabOThI 00YHaIOIMXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PexomeHayeTCsi YCHENIHO CIaBaTh KOHTPOJBHBIC Pa0OThI, TaK KaK J3TO YIPONIAET HTOTOBYIO
aTTECTAIMIO 110 TIPEIMETY.

2. JInsg MOATOTOBKM K WTOTOBOM aTTECTAI[MH MO MPEAMETY JIydIlle BCETO MOJIb30BaTbCci MaTepHalaMu
JICKITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Kombunaropuka u udposas SKOHOMUKA

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

Kadeapa IUCKPETHON MaTeMaTHKH
Kypc: 2
KBaJIMpUKALUS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: A.B. I'acHuKOB, JI-p QH3.-MaT. HAyK, JOLEHT, podeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

VYK-1.1 Ananuzupyer npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOH
JesITeIbHOCTH

YK-4 CriocoGeH mpUMEHSITh COBpEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCJIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHaTBEHOTO
B3aNMOJCHCTBUS

YK-4.1 CnocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MUCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyu M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BIKE

YK-4.3 Crniocoben MPECTABIIATD Pe3yNbTaTh
aKaJIeMU4YecKoll U TMpo(decCUOHATIBHON JesITeThHOCTH Ha
Pa3IUIHBIX Hay4YHbBIX MEpOTIPHATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M PO(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

OIIK-2 CriocobeH coBepIIEHCTBOBATh U
pean30BbIBaTh HOBBIC MaTEMaTHYCCKUE
METO/Ibl peIICHHS TPUKITAIHbIX 3a/1a9

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHT
MaTE€MaTUYECKUX HCCIEHOBAaHUN B PAMKax TEMaTHYECKOU
o0sacTu cBoei mpoeccuoHaIbHOM e TeIbHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrate w3ydeHHs AUCUUIUIMHBI «YWCIIEHHBIE METOABI BBIMYKIOW ONTHMHU3ALMWY) OOyYarolHics

JIOJKEH

3HAThb:

- MareMaTH4YecKue MEeTOAbl HJsl pa3pabOTKW, aHajdu3a W YKCICHHOW pealu3aluu Mojeinei
KOMIBbIOTEPHBIX U MH(OPMAIIMOHHBIX MPOIECCOB IS PEIIaeMbIX HayYHbIX MPOOIeM U 3a1ad;

- (yHIaMEHTAIbHbIE OCHOBBI BBIYMCIMTEIHLHOH MAaTEMaTHMKH M BBIYUCIUTENBHBIX AJITOPUTMOB;
COBpPEMEHHbIE [TOJXO0AbI U BaXKHEHIINE METO/bl KOMIIBIOTEPHOIO MOZEIUPOBAHHUS;

- OCHOBHBIC IOHATHUS W METOABl YCIOBHOM MHUHMMH3AUMU (YyHKOMH MHOTHUX IIE€PEMEHHBIX;
ONpPENENCHUS W TMOHATUS JIMHEWHOM W HEJIMHEWHOW ONTHMM3aUMOHHOM 3aJadyu; ONpPENENICHUS U
MOHATHS 337a4M BBITYKJIOW ONTHUMU3ALUY;

- OCHOBHBIE IIOHATUS W METOABl JIMHEHHOIO IPOrpaMMHPOBAHUS; OIPEAENCHUS U IOHSATUS
KBaJIpaTHYHOTO NMPOTrPaMMHPOBAHUS; ONIPEAEICHUS U MOHATHUS 33J1a4l BBIYKJIOTO MPOTrpaMMHUPOBAHUSI.

yMeTh:

- IPUMEHATH 0a30BbIC 3HAHHA B 00JaCTH MaTeMaTHYECKOTO MOJICIIMPOBAHNS JUTS PELICHUS 3a/1a4;
HAyYHO-HCCIIEA0BATENLCKOM U ipodeccronanbHoi aestensHocTa ([TK-1);

- pa3pabarbIBaTh U MPUMEHSATH YHCICHHBIC METOIBI JJISl PEIICHUS 3a/1a4 HayYHO-HCCIIEI0BATEILCKON 1
npodeccuonanpaol nesitensHoctr (ITK-3);

- TNpUMEHATH 0a30Bble 3HAHHWS [0 TEOPHMH M METOIAM pEIIeHHs OKCTPEMAIbHBIX 3a4ad C
OTPaHUYCHHUSMU B CBOEH npodeccnoHaabHON 00nacTu;

- IpuMeHATh coBpeMeHHble T u 31ekTpoHHbIe OMOIHOTEKH Ul PEIICHNsT ONTUMHU3AIMOHHBIX 33714,
BO3HMKAIOIINX MPU MEXaHMUYECKUX M IKOHOMHYECKHX IIpoIieccax;

- IPUMEHSATH YUCIICHHBIC METO/IbI U aJITOPUTMBI JIJIsI TOUCKA PEIICHUS] ONTUMU3AIIMOHHBIX 33]1a4;

- IPUMEHATH 0a30BbIe 3HAHMS 110 TEOPHH U METOZaM PELIeHNUs 3a/1a4d JIMHEHHOTO IPOrpaMMHUPOBAHHUS;

- IPUMEHSATH AJITOPUTMBI K METO/IbI PEIICHHS 33129 BBITYKJIOTO U KBaIPATHYHOTO MPOTPAMMHPOBAHHS.

BJA€Th:



- MaTeMaTHYeCKHMH METOJaMH JUIS pelleHHs 3aJad MOACITUPOBAHMUA KOMIIBIOTEPHBIX H
MH()OPMAIMOHHBIX MIPOIIECCOB;

- METOoJaMH QJITOPUTMHYECKOTO MOJIEIMPOBAaHUS OOBEKTOB HCCICIOBAHMS BBIYMCIUTEIBHOMN
MaTeMaTUKU; BBIYMCIUTEIBHON MAaTEMAaTUKU U IIapaJliIeJIbHbIX BBIYMCICHUM;

- anmaparoM KOHEYHOMEPHOTO MaTreMaTH4yecKOro aHajiu3a, JIMHEHHOW anreOppl M MHOTOMEPHOMN
reOMETpPUM; IaKeTaMu [PUKJIAIAHBIX [POrpaMM [Uld peIIeHUs JIMHEHHBIX U  HEeJIMHEHHbIX
ONITUMH3ALMOHHBIX 3a/1a4; METOJAaMH U aITOPUTMAaMH ITOMCKA PEILICHHS

ONTHMU3AIIMOHHBIX 33/a4, BO3HUKAIOIIMX IPU MOJEIMPOBAHMM (DU3MKO-MAaTeMaTH4eCKUX H
SKOHOMHUYECKHUX IIPOLECCOB;

- IakeTaMu [PHUKJIAJHBIX IPOrpaMM JUIsl peUleHus 3ajad JMHEMHOro IporpaMMHUpOBaHMS;
OubimoTekaMu MpOrpamMM AJIsl pelieHus 3ajad KBaJpaTHYHOIO MPOrPaMMHUPOBAHUS; alTOPUTMAMH H
METO/IaMU CBEJICHHsI PEeILEHUs 3a/1au BBIITYKJIOTO

MPOrpaMMHPOBAHUS K PEUIEHUIO MOCIENOBATEIBHOCTH 33a7ad JHMHEWHOIO WM KBaJpaTUYHOTO
[IPOrpaMMUPOBaHUS.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

1. OcHOBHas TeopemMa TEOPHUH JTUHEHHOTO TPOrPaMMUPOBAHMUS.

2. JIBoiicTBeHHBIE 33]]a4H JIMHEWHOTO MPOTPaMMHUPOBAHUS. DKOHOMHUYECKAs
HUHTEpIpeTalus 1BOMCTBEHHbIX [1€PEMEHHBIX.

3. Teopembl ABOMCTBEHHOCTH B JIMHEWHOM MPOTPaMMHUPOBAHUH.

4. TIpsiMoit 1 TBOMICTBEHHBI CUMILIEKC-METOIBI.

5. TpancnoprHsele 3agaun. MeTox NOTEHIMAJIOB.

6. Teopust urp. MaTpuyHbIe UTPHI.

7. 3ajaya KBapaTU4HOIO IIPOrpaMMHUpOBaHusl. MeTox COlpsKEHHbIX
HaIIpaBJICHUM.

8. HeoOxoaumMble ycioBus SKCTpeMyMa U JBOMCTBEHHAS 33/1a4a B
KBaJ[paTUYHOM IIPOrpaMMHUPOBAHUM.

9. AJropuTM pelieHus 3a1a41 KBaJpaTUuHOIO IIPOrpaMMUpPOBaHMUSL.
10. IIpsimast 1 ABOMCTBEHHBIE 33[]auyl BBIIYKJIONO IPOrpaMMHUPOBaHUSI.
11. CemoBast Touka ynkiuu Jlarpaaxa. Teopema Kyna-Takkepa.

12. TeomeTpryeckas HHTEPIPETAIUS IPSIMON U IBOMCTBEHHOM 3a1a4H.
13. Merton oTcedeHHil 1 METO BO3MOXHBIX HalpaBICHHM.

14. Metonb! mTpadHbIX QYyHKIHIA.

15. MoaudunupoBanHbie yHKIUM Jlarpanixka, WX CBOMCTBA.

16. Merona muoxkuTenen Jlarpamxa.

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

1. O6H.[a§[ CcxXeMa MCToZla, CKOPOCTHU CXOOAUMOCTH, CIIOCOOBI CpaBHCHUA MCTOHOB.

2. I'pagMeHTHBIN CITyCK W €r0 CBOWCTBA, IMOUCK I11ara, (pakTophl BIUAIOIIAE HA CXOIUMOCTh, CKOPOCTh
CXOOUMOCTH.

YckopeHHbIE METO/IbI, OBICTPBIN TPAIUEHTHBIH METOJ, METOJT CONPSIKEHHBIX TPAJUCHTOB.
Meton HeroTOHa 1 KBa3MHBIOTOHOBCKHE METO/BI.

CpaBHeHUE U aHAIU3 CXOOUMOCTH

[Toaxozp! K pelieHus HeMIaJAKUX 3a/1a4 BbIITYKJIOH ONTUMU3ALUH.

CyOrpaaueHTHBIH METOJ, CIIaKUBAHUE

e A S

3ajayn ONTUMHU3ALNN Ha MPOCTHIX MHOXKECTBAX.
9. MeTon MpoeKINH rpaii€HTa U METOJI YCIOBHOTO IPaIueHTA.

10. 3agmaya JMHEWHOTO TNPOTPAMMHUPOBAHUS M €€ CBONCTBA, MPHUMEPHl MPHIOKEHUH U METOMBI
peleHusl.

11. bapbepHslii METOJ], CBOMCTBA CXOAUMOCTH, 3aBUCUMOCTD OT ITapaMeTPOB.

12. Meton mtpadubix GyHKUMA U MeTod MonuduupoBanHoi GyHkunu Jlarpamxka.
13. ITapanokc bpaecca. PaBaoBecue Hama-Bapapona.

14. Monens bakmana. 3aaua orrTuMHU3aIiiy.



15. Meton ®pank-Bynbda ams noucka paBHoBecus. @uznueckas HHTEPIPETANNS METOJIA.
16. TpancnoptHoe MofenupoBanue. Monenb CTaOUIbHON JUHAMUKH.
17. PaBHOBecHEe B MOJICIIM, OTJIMYMSA OT Mozeiu bakmaHna.

18. 3amada onTUMH3aLMU: TEepexo K IBONCTBEHHOW, BOCCTAHOBIEHWE pEIIECHUs MPSAMON 3a7a4u.
[Ipumenenmne cyOrpaineHTHOTO METOAA.

[Tpumeps! OuIETOB:

buier 1:
1. PaBHOBECHE B MOJICIIH, OTJIMYMS OT Mojenau bakmana.
2. O0mras cxema MeTo/1a, CKOPOCTH CXOJUMOCTH, CITIOCOOBI CPAaBHEHHUS METOOB.

buner 2:
1. BapeepHslil METOA, CBOMCTBA CXOAMMOCTH, 3aBUCHMOCTB OT ITapaMETPOB.
2. I'paIMEHTHBII CITyCK U €r0 CBOKCTBA.

Kputepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBHSieTCS  CTYAEHTY,  IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
NPUHATHIX PELICHUI

- omeHka «orauuHo  (9)»  BeICTaBUsIeTCS  CTYJCGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHON MPOTrpaMMBbl TUCITUTUTHHBI U YMEHUE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHUH KOHKPETHBIX 3aJlad, CBOOOIHOE W TPaBUIBHOE O00OCHOBAHWE MPUHSTHIX
peleHui

- omeHKa  «oTaumyHO  (8)»  BBICTABISAETCS  CTYHACHTY,  IIOKAa3aBIIEMy  BCECTOPOHHHE
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL 1 YMEHHE TPUMEHSTh UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

- OLICHKa «XOopouo (7))) BBICTABJIIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MaTcpuall, rpaMOTHO H I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACcT B OTBETC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpolIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT NPHUMEHSTHh MOJyuYeHHbIC 3HAHWA Ha MPaKTHKE, HO JOMYyCKAaeT B OTBETE WM B
peLIeHNH 3a/1a4 HEKOTOpble HETOYHOCTH;

- OLICHKa «XOpoIIo (5)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MATCpuall, U MO CYHICCTBY MU3JIaracT
€ro, yMeeT NpPUMCHATL IOJYUYCHHBIC 3HAHUA Ha IMPAKTHUKE, HO AOIYCKACT B OTBETC WM B PCUICHUU
3a1a4 HCKOTOPBIC HCTOYHOCTH,

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, IOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIAZICET OCHOBHBIMHU paslelaMyd y4eOHOW NporpaMmbl, HEOOXOIUMBIMH [UIS JajJbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAHAAPTHOM CUTYallUH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (3)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajia, HO IIPU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3liellaMd Y4YeOHOW NpOrpaMMbl, HEOOXOOUMBIMHU IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJy4eHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;

- OLCHKAa «HEYJOBJIETBOPUTENIBHO (2)» BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HAeT OOJbIIed 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pEILLIEHUH TUIIOBBIX IPAaKTUYECKUX 3a1a4

- OLICHKA «HEYNOBIETBOPUTEIHHO (1)» BBICTABISAETCA CTYACHTY, KOTOPBbIH HE 3HaeT (OPMYIHPOBOK
OCHOBHBIX MOHITHN AUCHUILINHBI

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



Bo Bpems npoBeieHUs 9K3aMeHa 00y4aroIuecst MOTYT MOJIb30BaThCs IPOrPaMMOM AUCIUITIIHHBL.



