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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

[lenpt0 OCBOEHMS JUCLMIUIMHBI SIBIIIETCSI YCBOGHHE KOMIIETEHUUM,
MPEAyCMOTPEHHBIX YYEOHBIM IIJIJAHOM B OOJACTHM TOCTPOCHHS aJeKBATHBIX
MaTeMaTHYeCKUX MOJeNel peallbHbIX (hU3MuecKuX OOBEKTOB, a TAKXKE aHaIMU3a
pPE3yNIbTAaTOB BCECTOPOHHEIO MCCIEIOBAHUS IMOCTPOCHHBIX MOJENEH U MPUHATHS
ONTHUMAJIBHOTO PELICHHUS 110 PE3YJIbTaTaM MPOBEAEHHOTO MOJAEIUPOBAHHUS.

3aayaMu OCBOCHUS AUCIUIUIMHBI SBISETCS (OPMUPOBAHUE Y O0YUAIOIIHUXCS
CIIOCOOHOCTH MPUMEHSTh U3yUYE€HHbBIE METOAbl MATEMATUUYECKOTO MOJEIMPOBAHUS
C UCIIOJIb30BAHUEM BBIYMCIUTEIbHON TEXHUKHU.

2. [Inanupyemblie pe3ybTaTbl 00y4YeHHUS 110 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3yibTaTOB OCBOCHHSI  00Opa30BaTEIbHOM
porpamMmbl (KOMIIETEHLUI) B pe3ybTaTe 00yUYeHUs M0 TUCHMILIUHE (MOIYIIO):

IIK-2 - CnocoOHOCT,  TPUMEHSATH  METOJAbl  MATEMaTHYECKOTO
MOJICTUPOBAaHUS MPU NPOESKTUPOBAHUU 3J]aHUN U COOPYKEHUHN C UCTI0JIb30BAHUEM
COBPEMEHHOT'0 MPOTPAMMHOI0 00€CTIeUEHUS.

OOy4eHue 1o JUCIUTUTHHE (MOAYITIO) MIPEAIOJIAraeT, YTo IO €ro pe3yJibTaTaM
oOyyaroruiicst Oyner:

3HaTh:
OCHOBHBIC TTOHATHS U METO/Ibl MATEMATHYECKOTO MOJICIIMPOBAHHUS.

YMerh:
MPUMEHSITh TIOJIyYEHHBIE 3HAHUSI K PEIICHUIO MPAKTUYECKuX 3a7a4 B chepe
npodeCCUOHATILHON JIEATEIbHOCTH

Baanern:
HaBBIKAMH MOJICIMPOBAHUS KOHKPETHBIX 3a7a4 B TpodecCHOoHaTbHON
obnactu

3. O0beM IUCHUIUIUHBI (MOTIYJIs).
3.1. O6mas Tpy10€MKOCTh AUCIUILINHBI (MOIYJIs).

OOmasi TPyIOEMKOCTh AUCHUILIMHBI (MOayJsi) coctaBisier 8 3.e. (288
akaJeMHUYECKHUX Jaca(oB).

3.2. O6bem gucUMIUIMHBI (MOnyisi) B ¢GopMe KOHTAKTHOM pPabOThI
oOydJaromuxcsi C  IENarorMYecCKUMH  paboTHHKaMu W (WIM)  JUIAMH,



IPUBIIEKAEMBIMH K peau3alnnu o0pa3oBaTebHOM MpOorpaMMbl Ha UHBIX YCIOBHSIX,
[P POBEJECHUHN YUEOHBIX 3aHITHI:

KomnuectBo yacos
Tun yueOHbIX 3aHATHH Cemectp
Bcero

Nel | Ne2

KonrakTHas paboTa rmpu npoBeieHHN Y4eOHBIX 3aHATHH (BCEro): 64 32 32
B tom uucre:

3aHATH JIEKIIMOHHOTO THTIA 32 16 16

3aHsATHSI CEMUHAPCKOTO THITA 32 16 16

3.3. O0bemM gucHUIUIMHBL (MOAYJIA) B (hOpME CaMOCTOSITENIBHOM padOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0YydYarOIIUXCS C
nearoruaeckuMu paboTHUKAMU U (W) JIUI[AMU, TIPUBJICKAEMBIMH K peau3aiiu
oOpa3oBaTeIbHOM TpOrpaMMbl Ha HWHBIX YCJIOBHUSIX, TIPU TPOBEICHUU
MPOMEKYTOUHOM aTTECTALMK COCTaBIsET 224 akaJeMUYeCKUX Jaca (0OB).

3.4. ITpu oOy4yeHHnH 0 MHAUBUAYAJIbHOMY YYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4Y€HHUH, 00BEM TUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaan30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYaromuxcs, a Takke B hopme
KOHTaKTHOM paboOThl 00y4alolmUXCsl ¢ NMeAarortueckuMu pabOTHUKaMHU U (WJIN)
JUIAMH, TPUBJIEKaEMbIMH K peau3aluu 00pa30BaTeIbHON MPOrpaMMbl HA UHBIX
YCIIOBHSIX, IPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALINH.

4. ConepxkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3ausaTHs JIEKIIMOHHOIO THUIIA.

/ TeMmaTuka JIEKIIMOHHBIX 3aHATUN / KpaTKO€ COACPIKAaHUC
II/11

1 |[ToctaHOBKa 3a/1a4M JTUHEHHOIO MPOrPAMMUPOBAHUS

ITpuMepsl: TpaHCIIOPTHAA 3a7a4a, 33/a4a O TNIAHMPOBAHNY BBITYCKA MPOMYKIHH, 3a7a4a O Ha3HAYECHUH,
3a7a4a 0 paccTaHoBKe (poTa, TpEXMHAEKCHAsS TPAaHCIOPTHAA 33/1a4a, 3aa4a M0 KPUTEPHIO BPEMEHH,
3aza4a o JMETe, 3a7a4a O PacKpoe.

2 OnuncaHue MHOKECTBA A0IIYCTHUMBIX pCH_ICHI/Iﬁ B 3a4a4C JIMHEHHOT O IIporpaMMupOBaHu.
OcHOBHas Teopema JMHEHHOTro IporpaMMupoBanud. IIpuBenenue 3a1aun TMHEHHOTO IPOrPaMMHUPOBAHUS

K KAaHOHMYECKOH (CcTaHmapTHOH) hopme.
3 [[eomeTpruecKuii METO]] pEIICHUS 3a/1a4 JMHEHHOTO IPOTPAMMHUPOBAHUS [T N = 2.
33.,[[3‘13 TUTAHUPOBAHUS BBIITYCKaA MIPOAYKIHNHN: aHAJIN3 YyBCTBUTECJIIBHOCTU PEIICHUS, Zle(bI/I].[I/ITHOC u

He,He(l)I/IL[I/ITHOC CBIpBé, AKTUBHBIC 1 HCAKTUBHBIC OTPaHUYCHUA.

4 |Meron XXopnana—T"aycca st pelieHusi CHCTEM JIMHEWHBIX YPaBHCHHM.

MGTOZ[ )Kopz[aHa—Faycca JIIs (l)OpMPIpOBaHI/IfI Ha4yaJaLHOIo 0asuca u nepexoaa oT 0AHOro basmca K
Jpyromy.

5 |YcnoBue ONTUMAIBHOCTHU B 33J1a4aX JIMHEHHOTO MPOrpaMMHUPOBaHUSL.
CuMIIeKC—METOT ISl peIIeHHs 3a7a4 JHHEHHOTO TPOTPaMMHUPOBaHUSI.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

[Tpumeps! 3a1a4 IMHEHHOTO MPOTPAMMUPOBAHUS: MPUMEHEHNE CUMILJIEKC-METO1a

(3amava o TUTAaHUPOBAHKMH BBIITYCKA MPOAYKIIUU U TPAHCTIOPTHAS 3aJ/1a4a).

JluneliHOe IPOrpaMMUPOBaHUE — HTO Pa3ziell MAaTeMAaTHYECKOr0 IPOrpaMMUPOBaHHUS, U3Y4atOMHii
METO/IbI PEIIEHHs SKCTPEMaJIbHBIX 33/1a4 C JITHEHHOI 3aBUCHMOCTBIO MEXKY ITepeMEHHBIMH. B paMkax
MIPAaKTHYECKOTO 3aHATHSI pacCMaTPHUBAIOTCS /1BA KIIIOUEBBIX THIIA 3a/1a4: 3a/1aua IUIaHMPOBAaHUS BBIITYCKa
MPOLYKLIUH U TPAHCIIOPTHAS 3a/1a4a, PeIIacMble C TOMOIIbI0 CUMIUIEKC-METOAa. DTOT METOJ, O3BOJISET
HaXOJHUTh ONTUMAJIbHBIC PEILICHUS B YCIOBUSIX OTPAHUUSHHBIX PECYPCOB, MAKCUMH3HPYSI IPUOBLIL HITH
MHUHUMM3HPYS 3aTpaThl. B Xoze 3aHATHA U3y4aeTcs IOCTPOCHNE MAaTEMaTHIEeCKUX MOJIENIEH, TPHUBEICHUE
3a71a4 K KAHOHMYECKOH (hopMe, COCTaBICHNE CUMIUIEKC-TAa0IHI] ¥ OCJIEA0BATEIFHOE YTy IIICHUE
pelIeHui 0 TOCTHKEHUS ONTUMAIBHOTO pe3yabpTaTa. Oco60e BHUMAHUE yAENMSAETCS IPAKTHIECKIM
acreKTaM NPUMEHEHUS CUMITIEKC-METO/Ia B IIPOM3BOCTBEHHBIX 1 JIOTHCTHYECKHX 337adax, BKIIOYast
COCTaBJICHUE TUIAHOB ITPOM3BOCTBA C YIETOM HMEIOLINXCS PECYPCOB U pa3paboTKy ONTHMAIBHBIX CXEM
MEPEBO30K I'PY30B ¢ MUHUMAJIBHBIMH 3aTpaTaMH.

M—mMmeTon ajist peuicHud 3a1a4 JIMHEHHOTO nporpaMmMupOBaHH. I/ICKyCCTBeHHLIC

IIEpEMEHHEIE.

M-MmeTon (MeTo HCKyCCTBEHHOTO Oaszuca) mpeacTasisierT codoii 3 dexTHBHbIN criocob pemeHus 3aaa4d
JMHEHHOTO TIPOTPaMMHPOBAHHS, KOT/Ia HEBO3MOXHO CPa3y MOCTPOUTH JOMYCTHMBIH HaYalbHbINH Ga3uc —
B €T'0 OCHOBE JIC)KUT BBEJICHUE CIICIHATBHBIX HCKYCCTBEHHBIX TEPEMEHHBIX, KOTOPBIE TTO3BOJISIFOT
copMHPOBATh HAYATBHBINA OTIOPHBIN TIJTaH U IPUMEHHUTH CUMILIEKC-METO 1. [IpH MCIIOIB30BAaHHH 3TOTO
METO/Ia B KaKI0€ OTPaHMYEHIE CHCTEMBI BBOITCS JOTIONHUTEIbHBIE HEOTPHIIATEILHBIE HCKYCCTBEHHEIE
nepeMeHHbIe, 0003HaYaeMbIE KaK X

n+i

?
, e i=1,2,...,m, a B IeJICBYIO (PYHKIIUIO JOOABISIOTCS ClIaraeMble ¢ OOJBIINAM MOJIOKUTECIEHBIM YHUCIIOM
M, 4TO MO3BOJISIET IIOCTPOMTH BCIIOMOTATENBHYIO 3a1auy. I1ociie peleHust 3TOM BCIIOMOTaTeIbHON 3a/1a41
AHAM3UPYETCS MOMYYEHHOE PELIEHHUE: €CIIM BCE HCKYCCTBEHHBIE TIEPEMEHHBIE PABHBI HYJIIO, TO HAHIEHHOE
pelIeHre ONTUMAIIBHO JUTS HCXOIHOMN 3a]1a4H; €CITH XOTs ObI 0J{Ha MCKYCCTBEHHAS IEPEeMEHHAst OTIIHYHA OT
HYJISI, TO HCXOIHAS 33/1aUa He MMEET JOMYCTUMOTO pelieHns. M-MeTO/I SIBISIETCS YHUBEPCATbHBIM
HHCTPYMEHTOM OTNITHMHU3AIINY, KOTOPHIH HAXOIHUT MMPOKOE IPHMEHEHNE B 3KOHOMHKE, TPOU3BOIICTBE
JIOTHCTHKE JIUIs PEIICHHs pa3HOOOpa3HBIX 33/1a4 NIAHUPOBAHUS U PACTIPECIICHHUS PECYPCOB.

TpchnopTHaﬂ 3ajJayda. ITocTanoBka 3aJa4H. Ycnosue PaspCIMMOCTH.
I'pad nocraBok: cBsA3HBII 1 HECBs3HBIH. [locTpoeHNEe HAYaTLHOTO OMOPHOTO TIaHA METO/IOM CEBEPO-
3alaHoOro yIiia ¥ METOJJOM MUHHMAJIBHOTO 3JIEMEHTA.

TpancnoprHas 3amada. IToctpoeHne onTUMaNbHOIO pEeIEHUsT METOAOM ITOTEHIIUATIOB.
Kpurepwnit ontumansHocTH. Lukinel. @ukTHBHBIE TocTaBKHA. HecOamaHcupoBaHHBIE TPAHCIIOPTHEIE 331291
1 UX PELIEHHE METOIOM ITOTEHINAIIOB.

4.2. 3aHsATUS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

HaumenoBanue 1abopatopHbIX paboT / KpaTKoe coepKaHue

((33,[[8.‘{21 O INTAaHUPOBAHHHU BBIITYCKA NPOAYKIUN»
Maremaruueckas MoCTaHOBKa 3aJa4yu.

«3anaya o IIaHUPOBAHUH BBIITyCKa MPOAYKLIAN
I'eomerprueckoe perrenne. Onucanue 06JacTy OMYCTHMBIX peleHnil. ONTHMaNbHBIA TUTaH BBITyCKa
MIPOAYKIINH.

«3aaaya o IIaHUPOBAHUH BBITYyCKa MPOAYKLIN
AKTHBHBIE U HEAKTUBHBIE OrpaHHUvCHMs, He(l)I/IHI/ITHOe n HCZ[C(I)I/IIII/ITHOe CI)IpBé.




HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

/11
4  |«3amaya 0 IUIAaHWPOBAHUU BBIMTYCKA MPOTYKIIUN
Ananms YYyBCTBUTEIIBHOCTHU PEIICHUSA
5 |«3amaya o MIIaHUPOBAHUU BBIMTYCKA MPOTYKITUN
[IpuBeneHue 33124 K KAHOHHYECKOU (hopme.
6 |«3amava o MIAaHUPOBAHUU BBITYCKA TIPOIYKIIHIDY
Pemenne 3aJa4u CUMIIIICKC-METOIO0OM.
7 |«3agada o TUTAHUPOBAHUHU BBITYCKA MPOTYKIIHI
Pemenne 3amaun B Excel
8 |«3amaya o MIIaHUPOBAHUU BBIITYCKA MPOTYKIIUN
Pemenne 3amaun B MathCad.
9 |JLp.Ne2. «TpaHcriopTHas 3aa4a»
Martemaruyeckas IOCTaHOBKA 3aJa4yu.
10 |«TpancmoprtHas 3amadar»
[MocTpoeHre HaYaIbHOTO PEIICHUSI METOJOM CEBEPO-3aaHOro yIia.
11 |«TpancnopTHas 3amada»
HOCTpOGHI/Ie Ha4YaJIbHOI'O pCHICHNUA METOJAOM MUHUMAJIbHOT'O 3JICMCHTA.
12 |«TpancnoprtHas 3a1a4a»
HOCTpOCHI/Ie rpacba IIJIaHa MOCTaBOK.
13 |«TpancmoprtHas 3amagda»
[Ipumenenue Merona noreHuuanos. Kpurepuii onTuMaabHOCTH.
14 |«TpancnopTHas 3a1ada»
HpI/IMeHeHI/IC METOAAa MOTCHIIMAJI0B. HOCTpOGHI/IG IIUKJIOB nepecqéTa.
15 |«TpancnoprtHas 3a1a4a»
HpI/IMeHeHI/Ie METOAa MOTCHIIMAJIOB. HonyquI/Ie ONTUMAJIBHOT'O PCIICHUA.
16 |«TpancmoprtHas 3amada»
Pemenne 3amaunm B Excel
17 |«TpancnopTHas 3aaada»
Pemenne 3amaun B MathCad.
18 |«TpancnoprtHas 3a1ada»
Perienne HecOamaHCHPOBAaHHOI TPAHCIIOPTHOM 3a/1a4u.
4.3. CamocrosTenbHas paboTa 00y4daroIMuXCs.
No
Bun camocrositenbHO# paboTh
n/m
1 |[ToxroroBka k 7a00PaTOPHBIM 3aHATHIM;
2 |Pabora c JIGKIIMOHHBIM MaTEPHATIOM.
3 [ToaroToBka Kk MPOMEXYTOYHOM ATTECTAIIUH.
4 | [loarotoBka K TeKyIeMy KOHTPOJIO.

5. llepeueHp wu3AaHUN, KOTOpPbIE PEKOMEHIYETCS HCIOJIb30BaTh

OCBOEHUHU JTUCIUIUTHHBI (MOTYJIS).

pu



y bubmmorpadudeckoe onucanne Mecro nocryna
II/11

1 MatemaTrdecKkoe MOJICIIUPOBAHKE U https://znanium.ru/catalog/document?id=333474

KOJIMYECTBEHHBIE METO/IbI HCCIIEIOBAaHUI
B MeHeJLKMeHTe Muxanesa Mapus
IOpreBHa, Opnosa Hpuna BiagnenosHa
YuebHoe mocobue By3oBckuil yueOHUK |,
2018

2 | Maremarnueckoe MOJICIIMPOBAHHE https://znanium.ru/catalog/document?id=370834

TEXHOJIOTHYECKUX MPOIECCOB :
MozenupoBanue B cpeae MathCAD
Huxonenko Bukrop AnexkcanapoBuy
YuebHoe nmocobue M3narenbckuii Jlom
HUTY «MHUCuC» , 2001

3 | Maremaruueckoe MOJCIIMPOBAHHE https://znanium.ru/catalog/document?id=432453

Hctaruna Enena bopucosHa, [1bsHBIX
AptéMm AnaronbeBud, [IbsHbIx TaTbsHa
AnatonbeBHa YueOHoe nocooue

Cubupckuii ¢peaepaabHbIi YHUBEPCUTET ,
2022

6. IlepeueHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(GOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPHIE MOTYT HCIIOJIb30BAThCS TPHU
OCBOCHHMH JTUCLIUILTUHBI (MOIYJIs).

1. Hayuno-texaudeckas oubdnuoreka PYT (MUUT): http://library.miit.ru

2. Hayuno-anektponnast Oubnuoreka www.elibrary.ru/.

3. IlouckoBele cucrtema: Yandex.

7. IlepeueHb  JUIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
OpOrpaMMHOTO OOECIICUYCHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO /I OCBOCHHUSI TUCIUTIIIUHBI (MOIYJIs).

OdwucHerit maker mpmioxenuit Microsoft?Office

8. OmnucaHue MaTepuaJbHO-TEXHUYECKOM 0a3bl, HEOOXOAMUMOUN ISt
OCYIIECTBJICHUST 00pa30BaTEIHLHOTO TIPOIIecca MO TUCIUTUINHE (MOIYIIIO).

Jist  mpoBeneHUsT ayAMTOPHBIX 3aHATHA HEOOXOauMa ayJUTOPHS C
MYJbTHUMEIAA aNIapaTypomu.

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

3ayeT B 1 cemectpe.



DK3aMEH BO 2 CEMECTPE.

10. OtieHOYHBIE MaTEPUATTBI.

OueHOYHbIE MaTepUalIbl, TPUMEHSIEMbIE MPU MPOBEICHUN MPOMEKYTOUHOU
aTTecTalluM, pa3paldaThIBAIOTCA B COOTBETCTBUU C JIOKAJIbHBIM HOPMaTHUBHBIM
aktom PYT (MUNT).
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