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1. IINIAHUPYEMBIE PE3YJIBTATbI OBYUEHMU S
1.1. lean 1 3a1a4M JUCHUTIIAHBI

]_Ie.]'lﬂMl/l OCBOCHHUA NUCIHHUITIMHBI «KOMHBIOTepHOC MOJCIIMPOBAHUCY) ABJIAOTCA O3HAKOMJICHUC
CTYACHTOB C MOACIIMPOBAHUEM KaK METOJOM IIO3HAHUA U (bOpMI/IpOBaHI/IeM CUCTEMATHU3UPOBAHHBIX
3HAHUH B 00J1aCTH MOACIIUPOBAHUA CCTCCTBCHHOHAYYHBIX ITPOLICCCOB.

33[[3‘11/[ JUCHMIIJIMHBI.

- (dbopMHpoOBaHUE MPEACTABICHUI 0 MOAECTUPOBAHUN KAaK METO/I€ TIO3HAHUS;

- dbopMupoBaHUE 3HAHUN U YMEHUH 1O ONPEeNICHUIO aeKBaTHOCTU MOJIETICi;

- ¢dbopMHpOBaHNE YMEHHIA U HABBIKOB 10 PEIICHUIO 3a/1a4 UCCIICAOBAHUS CIOXKHBIX CUCTEM;
- dbopMupOBaHNE YMEHUN U HABBIKOB 110 TTOCTPOSCHUIO MAaTEMAaTHUECKUX MOJIEIIeH;

- (dbopMUPOBaHNE YMEHUN U HABBIKOB I10 TIOCTPOSHUIO MOJICTHPYIOIIUX TMUTAIIMOHHBIX
aIrOPUTMOB;

- (dbopMUpOBaHNE YMEHUN U HABBIKOB 110 IPUMEHEHHUIO METOJJOB CTOXACTUYECKOTO
MOJIEJIUPOBAHUS;

- dbopMHupoBaHKE 3HAHUW U YMEHHUH 110 MPUMEHEHHUIO CUCTEMHOTO T10/IX0/1a B HAYYHBIX
HCCIIEA0BAHUAX;

- MOJTrOTOBKA K OPraHM3alluy U IPOBEIECHUIO Pa3IMYHBIX (HOpM pabOThI C HCIIOIB30BAaHUEM
KOMIIbIOTEpA.

1.2. InanupyemMble pe3yJbTAaThl 00y4eHHs

B pesynbraTe OCBOEHHS NaHHON AMCUHUIUIMHBI Yy oOydaromuxcs (OpMHUPYIOTCA CIeIyrolue
KOMIIETCHIIMH:

I1K-1. CnocobeH ocBauBaTh M MCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS U MPAKTUYECKUE YMEHUS U
HAaBbIKU B IPEIMETHON 001aCTH MU peIIeHUH ITPOo(eCcCUOHATIBHBIX 3aay.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI
JucuumnirHa BXOJUT B 00s3aTeNbHyI0 4acTh bioka 1 «/luctuniaussl (MOLYIH)» U SIBISETCS
00s13aTeTbHON JUIsSl U3yUYEHHUSI.

JU1g OCBOEHUS NHUCLUUIUIMHBI CTYICHTBI MCIIONB3YIOT 3HAHUS, YMEHUS, HAaBBIKU, IOIYYECHHBIE U
c(OpMUPOBAHHBIE B X0JI€ U3YUYEHMs AUCLUMIUIMH «DJeMEHTapHas MaTeMaThkay, «MaTemaTuueckun
aHanmM3», «Anrebpa u Teopus umcen», «l'eomerpus», «Teopus BeposSTHOCTEH M MareMaTHdecKas
CTaTUCTUKa», «/luckpeTHas maremaTukay, «Teopus M MpakTHKa pElICHUs MaTEeMAaTUYECKUX 3a1auy,
«CucTeMHOE U IPUKJIIAJHOE MPOrpaMMHOe o0ecrieueHue», «APXUTEKTYPa BBIYUCIUTENbHBIX CUCTEM,
«SI3pIkM ¥ MeTonbl mNporpamMMmupoBaHusy, «lIpakTukym pemenus 3amadu Ha OBM» u B xone
MIPOXOKJICHUS y4eOHOM (03HAKOMUTEIHHON M TEXHOJIIOTHYECKO) MPaKTHUK.

W3ydyeHrne AMCUMIIIMHBI SBJIsETCS 0a30il JUIsl OCBOGHMS IUCHMIUIMHBI «MeToauka o0ydyeHHs
yIIIyOJ€HHOMY KypCy MaTeMaTHKH», M MpU HPOXOKICHWU MPOM3BOJICTBEHHOM NMPaKTHKH (HAay4HO-
HCCIIEI0BATENbCKON paboThI).

3. OFbEM U COAEPXAHMUE JUCIIUIIJIMHBbI
3.1. O0beM TUCHUIIINHBI

®opma o0yueHus
Iloka3aTeas 00beMa JUCIHUILINHDI
Ounas
OO0beM IUCIUILIMHEI B 3aU€THBIX €IUHHUIIAX 4
O0beM AUCIHIIINHEI B Yacax 144
KonTakTHas padora 98,2
Jleknun 28




JlaboparopHble 3aHATHS 70
KoHTaKTHBIE Yachl HAa MPOMEKYTOUHYIO aTTECTALUIO: 0,2
3aueT ¢ OIEeHKOMN 0,2
CamocrositenbHas paboTa 38
Kontposnb 7,8

dopma NpoOMEKYTOUHON aTTECTALIMU: 3a4€T C OLIEHKOH B 4 cemecTpe.
3.2. Cogepxanue TUCUMIIMHBI
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Tema 1. MoaenupoBaHue Kak METOJ] TO3HAHUS.

[lonsitue «Momenb» U «MakeT». MoJenupoBaHHE Kak METOJ IO3HAHUS.
Hatypanbuble u aOcTpakTHble Mojaenu. Buasl MoaenupoBaHus B
€CTECTBCHHBIX M TEXHWYCCKUX Haykax. Knmaccudukarnus moxpeneii. OCHOBBI 9 9
TEOpHH MOA00Us U MoJenupoBanus. KoMmbroTepHas Moaenb. AGCTpaKTHBIE
Mojen M ux kiaccupukanms. BepOanbabie monenmn. MHpopmanmoHHBIC
monenu. OObekThl M uX CBA3U. CHCTEMHBIM TMOAXOJI B HAayYHBIX
HCCIICAOBAHUSAX.

Tema 2. MaremaTnueckoe MOJIEIUPOBAHUE.

Owusnueckue  OCHOBBI  (DOPMYITHPOBAHHMS  MAaTEMAaTHYECKOW  MOJIEIH.
WmMuranvonHoe Moaenuposanue. JluHamudeckue cucremel. Monenu
JUHAMHAYECKUX CUCTeM. MHCTpyMEHTanbHBIE NPOTPAMMHBIE CPEICTBA IS 4 12
MOJECIIMPOBaHUS JUHAMUYECKUX CUCTeM. JlMHaMU4ecKue cucreMbl. Moaenu
JUHAMHAYECKUX CUCTeM. MHCTpyMEHTanpHBIE NMPOTPAMMHBIE CPEICTBA IS
MOJEJIMPOBAHUS JUHAMUYECKUX CUCTEM.

Tema 3. I'eomeTprueckoe MOJIEIMPOBaHUE U KOMIIBIOTEPHASI rpaduKa.
Paznuunble moaxo0/1bl K Kilaccu(UKaLMU MaTeMaTudeckux mozeneil. Moaenu
C COCPEOTOUYCHHBIMU U PACIIPE/ICTEHHBIMU TTapaMeTpaMu. JIMCKpUNITUBHBIE, 4 8
ONTHUMH3ALMOHHBIE, MHOKpPHUTEpHAJIbHBIE U UTPOBBIE MOJIETIH.
JlOCTOBEPHOCTH YHCICHHON MOJEIH

Tema 4. HatypHbIil 1 YUCIIEHHBII KCIIEPUMEHT.
YucneHHsle, HaTypajabHbIE DKCIEPUMEHTHl U MX B3aUMOCBSA3b C TEOPHEH. 6 14
AHanu3 1 MHTEpHpeTays MOJEIIH.

Tema 5. MozaenupoBaHue CTOXaCTHUECKUX CUCTEM. MeTo/] CTaTUCTUYECKHUX.
MogenupoBaHie —IOCIENOBATEIbHOCTE HE3aBUCHMBIX W 3aBUCHMBIX
cilyyaliHbIX HUCHbITaHUH. OO anropuTM MOJEIMPOBAHUS JUCKPETHON 6 16
ciy4aiiHOM BenuuuHbBL. Mogenu wmaccoBoro obcuyxuBanus. Ilepexon
JIETEPMUHUPOBAHHBIX CUCTEM Xa0THUYECKOMY MOBEJCHHIO.

Tema 6. MaremaTnyecKkoe MOJICIIMPOBAHUE B €CTECTBO3HAHHH.

MareMaTHuecKkoe MOJEIMpPOBaHWE B OWOJIOTMM M 3IKOJIOTMH. Monenb
MOMYJISILIUH. MonenupoBanue HOPMaJIbHOTO Pa3MHOXKEHUS,
HEOTPAaHUUYEHHOTO pOCTa. 3apO’KJECHUE PABHOBECUS IIPU PAa3MHOXKEHHM. 6 18
BiusHNe KOHKYpEeHIIMM Ha paBHOBECHE. BMemarenbCTBO B pPaBHOBECHE.
AOCONIOTHBIE M OTHOCHTEJbHBIE KBOTHI  OTJOBa. MojenupoBaHue
XUMHYECKHUX peakuui. MonennupoBanue B skoHomuke. [Ipocreiimme 3amaun
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cpen

(mpenMeTHON

JuHeHoro mnporpammupoBaHus. [IpoGiembl MonenupoBaHus B (HU3HKeE.
OBoironus MpencTaBIeHUM Mojenu aroma. MopaenupoBaHUs INPEAMETHO-
KOMMYHUKaTUBHBIX
UCIIOJIb30BAaHUSl KOMIIBIOTEPHOI'O MOJIEIMPOBAaHUS B
IIPOrpaMMHBIX CPECTBAX.

obyacTn).

Crnenuduka
IEearornyecKnx

Hroro

28

70

4. YYEBHO-METOIMWYECKOE OBECHEYEHUE CAMOCTOSTEJBLHOMU PABOTHI

OBYYAIOIIUXCA

Tembl pis HN3yyaemsblie KoJu-Bo ®opmbl [ Meroanueckoe | Popmbl
CaMOCTOATEJILHOIO BOIIPOCHI 4acoB CaMOCTOSAT. | o0ecreyeHHe |OTYETHOCT
HU3y4eHust padoThI "
Tema 1. Uctopus Tpu HanpaBieHus Pabota c VYuebHo- Koncnexkr.

pa3BUTHS B UCTOPUU 4 JUTEPATYpOH | METOJUYECKOE
KOMITBIOTEPHOT'O MOJEJINPOBAHUSA U CEThIO oOecrieueHue
MOJIETTUPOBAHUS WHTEepHET. | TUCHUILIMHBI
Tema 2. Hsyuenue | KapkacHas Pabota ¢ VYyebHo- Koncnexr.
TFE€OMETPUYECKUX U | MOJIETb, JUTEPATypoOll | METOJUYECKOE
rpaduyecKux MTOBEPXHOCTHOE U CEThIO obecrieueHue
KOMIIBIOTEPHBIX MOJIEJTUPOBAaHUU WHuTepHeT. | JUCHUILIMHBI
Mozelen TBEpPJOTENIbHAS 4

MOJIENIb,

rpadgudeckoe

IIpeJICTaBICHNE

pe3ynbTaToOB

pacuera
Tema 3. [loctpoenue | [lonsitue Pa6ora c Yy4eOHo- KoHncnexkr.
U U3yueHue «MareMaTudeckas JUTEPATypoOll | METOUYECKOE
MaTeMaTU4YeCcKOon MOJIEIIbY, U CEThIO obecrieueHue
MOJIEH KJaccuuKanus 6 WHuTepHeT. | JUCHUILIMHBI

MoJIeJIeH,

YHHUBEPCATbHOCTh

Mozeen
Tewma 4. U3yuenue CtpyKTypHO- Pabora c Yy4eOHo- Koncnexkr.
CTPYKTYpHO- CJIOXKHbBIE JUTEPaTypoil | METOJUYECKOE
CJIO’KHOW TMOPUTHOM | CUCTEMBI, 6 Y CETBHIO obecrieyeHne
JTMHAMHYECKOMN rUOpUAHbIE WuTepHeT. | JUCHUIIMHBI
CUCTEMBI CUCTEMBI
Tema 5. [Ipocras Pabota c VYyebHo- Koncmexr.
MonenupoBanue JMHAMHU4YECKast JUTEPATYpOH | METOIUYECKOE
CJIOKHBIX CHCTEM CUCTEMA, U CEThIO oOecrnieueHue

JUHaMUYeCcKast 6 WNHTepHeT. | IMCUUILTUHBI

CUCTEMa,

MEHSIOLIas CBOE

MOBE/IEHUE BO

BPEMEHHU
Tema 6. HmuTanmonHoe Pa6ora c VYy4eOHo- Koncnexr.
IIpumenenne MOJIETUPOBAaHUE JUTEPATYpOH | METOUYECKOE
MMUTAIMOHHOT O meTo] «MoHTe- 6 U CEThIO oOecrnieueHue
MozenupoBanus A | Kapno» WNHuTepHeT. | IMCUUILTAHBI
HAXO0XJICHUS AJTOPUTMBI




3HA4YCHUA YUClia T

[Tonsarue
«OKCIIEPUMEHT,
MOJICITH
JKCIIEpPUMEHTA
BU/IBI,
JKCIIEPUMEHTOB
OCHOBHBIC JTaIlbl
BBIUHCIUTEIHHOT
0 KCIIEPUMEHTA,
chepnl
PUMCHCHUS
BBIUMCIUTEIHHOT
0 DJKCIEpUMEHTa
u
MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS

Tema 7.
KomnbrorepHbiit
AKCIEPUMEHT

PaGora c
JIUTEepaTypoit
U CEThIO
HNuTtepner.

VYueOHo-
METOIHYECKOE
obecrieuenue
JCIUTIINHEI

Koucmnexkr.

Hrtoro

38

5. ®OHA OHLOEHOYHBIX CPEACTB JJis1 IPOBEJEHMUSI TEKYIIEd ©
IMPOMEXYTOYHOU ATTECTALMUMU 110 JUCHUIIJIMHE

5.1. [lepeyeHb KOMIETEHUUH ¢ yKa3aHHeM 3TanoB MX (opMHpPOBaHHSA B NpoLecce OCBOCHUSA

o0pa3oBaTeIbHON NPOrPAMMBI

Koa u HauMeHoOBaHHe KOMITIETEHI[MH

Jtansl popMHUPOBAHUA

[1IK-1. Crtoco0eH ocBanBarh M UCIIOJIb30BaTh

TCOPCTUYUCCKHUC 3HAHUS U ITPAKTUYCCKUC YMCHUS U

HAaBbIKU B IPEIMETHON 001aCcTU MIPH pELICHUN
npodecCHOHATIBHBIX 33/1au.

1. PaboTa Ha yueOHBIX 3aHATHSX.
2. CamocTrosiTenpHas padora.

5.2. OnucaHue noka3areseil 1 KpuTepHeB OLEHUBAHUS KOMIIETEHIMI HA Pa3JMYHBIX dTanax ux
(opMHpPOBaHUs, ONIMCAHUE KA OLlEHMBAHUSA

OuenuBa
YpoBenb
eMble Jran . Kpurtepun Ixana
chopmupo- Onucanue nokasaresei
KOMIeTe ¢hopmupoBanus OlleHUBAHHN | OLIEHMBAHMUS
BAHHOCTH
HIIMH
[K-1 [oporoserii | 1. Pabora Ha 3HaeT TEOPETHUECKUE Koncnexkr, IMkana
Y4eOHBIX 3aHATHUIX OCHOBBI B ITPEIMETHON nabopaTopHbIe | OLEHUBAHUS
2. CamocrosiTenpHast | 00JIacTH MPH PEICHUN paboThI KOHCIIEKTa
pabota podecCHOoHaTbHBIX [kana
3a1a4 OLICHUBAHUS
YMeer uconb30BaTh n1abopaTopH
3HaHUsI B IPEJIMETHOMN BIX paboT
00JIacTH NPYU peIIeHUN
podeccuoHaIbHBIX
3ajadu.




OuenuBa
eMble Yposenn Itan . Kpurepun Ikana
KoMIeTe copmupo- ¢popmupoBanus Omucanue noxasareseii OlICHUBAHMA | ONEHMBAHUS
— BaHHOCTH
IIpogsunyr | 1. Pabota Ha 3HaeT TEOPETHICCKUE KoHcrrekT, [xara
I yUeOHBIX 3aHATHIX OCHOBBI B ITPEAMETHON 71a00paTOpHBIC | OLICHUBAHUS
2. CamocTosiTeNIbHAS | O0JIACTH TPH PEIICHUN paboThI KOHCIIEKTa
pabota npodeccuoHaIbHBIX [kana
3a7a4 OLICHUBAHHUS
YMeeT UCIob30BaTh 71a00paToOpH
3HAHHUS B IPEJAMETHON BIX PaboT
00J1aCTH TIPH PEIICHUH
PO eCCHOHATEHBIX
3ajad.
Bnaneer ocHOBHbIMU
METOJITaMH KPUTUIECKOTO
aHaJM3a MPH PEIICHUN
npodeccuoHaIbHBIX
3a71a4
IIkana oueHUBaHUs Ja0OPATOPHBIX PadoT.
Kpurepuit onenuBanus bannel
[IpakTueckoe 3alaHue BBIMOJIHEHO MOJHOCTBbIO, OQopmileHO 1o 00pasiy,
COOTBETCTBYET  MPEIBABISIEMbIM  TpeOOBaHMSAM (K  KaKIOMY  3aJIaHHUIO 5
MPEABSIBISIOTCS CBOM TpeOOBaHUs, NMPOMHCAHHBIC IMEpe] KaKIbIM 3aJlaHUEeM B
9JIEKTPOHHOM Kypce). CaaHo B yKa3aHHBIE CPOKH.
[IpakTueckoe 3amaHue BBIMOJIHEHO IMOJHOCTBIO, OdopmileHO 1O 00pasiy,
COOTBETCTBYET  MPEHBSABISAEMBIM  TpPEOOBaHHSAM (K  KOKIOMY  33JaHUIO 4
MPEABSIBISIOTCS CBOM TpeOOBaHUs, NMPOMHCAHHBIC IMEpe] KaKIbIM 3aJlaHhEeM B
AJIEKTPOHHOM Kypce).
[IpakTueckoe 3amaHue BBINOJHEHO IOJHOCTbKO, HO €CTb HETOYHOCTH B
opopMIieHHH MaTepuaiga WIM COBCEM HE COOTBETCTBYET TpPeOOBaHHSM, 3
MPeIbIBISIEMBIM K 0()OPMIICHHIO
[IpakTueckoe 3amaHWE BBINOJHEHO HE MOJHOCTHIO WM €CTh HETOYHOCTH B
BBITIOTHEHUH, €CTh HETOYHOCTH B OGOpPMIICHHHM MaTepuana WIH COBCEM HeE 2
COOTBETCTBYET TPEOOBAHUSM, TPEABIBISIEMBIM K OPOPMIICHUIO
CTyAaeHT IpUCTYIUI K BBIMOJHEHUIO IPAKTUYECKOTO 3a/1aHMsl, OJTHAKO HU OJIHA U3
3a/1ady HE BBITNIOJIHEHA, a OPOPMIIEHHE COBCEM HE COOTBETCTBYET TPEOOBAHUSIM, 1
MPEIbSIBISIEMBIM K 0()OPMICHHIO
[IpakTrueckoe 3aaHne HE BBIITOJIHEHO 0
MaxkcruManbHOE KOJIMYECTBO OAJITIOB 5
IIIkana oneHNBAHNS KOHCIIEKTA.
Kpurepun onennBanus bannsl
TeKkcT KOHCHEKTa JIOTMYECKH BBICTPOEH W TOYHO H3JI0KEH, SICEH BECh XOI 1
pacCyXIeHHUs
JlaHbl OTBETHI HA BCE MOCTABJICHHBIE BONPOCHI, MU3JI0KEHBI HAYYHBIM SI3BIKOM, C 1
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MPUMEHEHHEM TEPMHUHOJIOTHU
OTBeT Ha KaXbIi BOMPOC 3aKAHYMBATHCS BBIBOJIOM, COKPAIICHHUS CIIOB B TEKCTE 1
OTCYTCTBYIOT (MJIM MCIIOJIb30BaHBI OOIICTIPUHSATHIC)
Odopmrnenne cooTBeTcTBYeT 00pasiy. [IpeacraBieHbl HEOOXOAUMBIE TAOIHIIBI U 1
CXEMBI

MaxkcuMaabHOE KOJMYECTBO OaJIOB 4

5.3. TunoBbie KOHTPOJIbHbIE 3aJaHMsl WJIH HHbIe MaTepHaJibl, He0OXOAMMbIe IJA OLEHKHU
3HAHM, YMeHHii, HABBLIKOB M (WJM) ONBITA JAeATEJbHOCTH, XAPAKTEPHU3YIOIIMX 3TANbI
¢GopMupoBaHus KOMIIETEeHIM B MIpolecce 0CBOCHUS 00pa30BaTeIbLHOI MPOrpPaMMbl

IIpumepHbIi BapuaHT J1a00paTOPHOM padoTHI.
«MoaeiMpoBaHHe POCTa NONMYJISALIUH
(Innamuka ®epxroabcra)»

Iean padoTel. M3ydeHue mepexoa OT MOPSIKa K Xa0Cy Ha IPHUMEPE MOJIEITH POCTA TOIYJISIIIUH.
3ananue 1. Hamumure nporpammy, 0TOOpaXarollyro THHAMUKY H3MEHEHHS YMCIICHHOCTH MOMYJISIIIUA
BO BPEMCHH B 3aBUCHMOCTH OT Tiapamerpa I'. Pe3ynbraT npeacraBbre B Bujie rpaduka. McxomHsiil Koa
mporpamMmel coxpanute B aiiae Ferhulst.py

3aganme 2. Hammmmre mnporpamMmy nOCTpoeHHS OuypKAIMOHHOW AMarpaMMbl, OTpaKaromien
3aBUCHMOCTh JMHAMHKHA OT TapaMeTrpa F. VICXOmHBIH KOX MpOrpaMMmbl COXpaHHTe B (paiiie
Bifurcation.py

3amanue 3. Oruer o BumonHeHuu 3ananus — daiinsr Ferhulst.py u Bifurcation.py - seuiosxute 8 D0C.

IIpumepHBIH BApUAHT J1a00PATOPHOI padoThI.
«Moaeanb najgenus Tesa BOJM3HM MOBEPXHOCTH 3eMJIn
€ Yy4éTOM CONMPOTHBJICHUSI BO3YXa»

Heanb padorbl. CpeacTBaMH 3JIEKTPOHHBIX TaONUIl peann3oBaTh MOJENb MajJeHUs Telaa C y4ETOM
CONPOTHBIIEHUSI BO3JyXa M CpPaBHUTb MOJENIb C JAHHBIMH, IPOBEAEHHOTO HAMH HATYpPHOIO
JKCIIEPUMEHTA.

3aganue 1. Paccuntarh CKOPOCTh M KOOPJAMHATHI Ma/AIOLIEro Teja 10 ONMUCAHHOM B JIEKIMU MOJENIN
NaJCHMS TejIa ¢ yYETOM CONPOTUBIICHUS BO3yXa.

3aganue 2. [Ipumenuts Mojenb K oObEKTaM NPOBEAEHHOIO HAMH HATYpHOTO HKCIEPUMEHTA:
pa3NUYHBIM 11apaM, MbBUIBHBIM MY3bIpAM M (opMouke Juisl 3amekaHus. M3 mpoBeneHHoil cepum
AKCIIEPUMEHTOB I KaKA0ro 00beKTa BbIOpaTh OJMH JIyUIIHH.

3apanme 3. /g kaxznoro oObeKTa CPaBHUTH SKCIIEPUMEHTANIBHBIE JIaHHBIE C MOJIENIBIO, PACCUNUTaB

2
Zi(Yiaxcn _yimou) — CYMMY KBaJpaTOB OTKIOHCHHUU OSKCIICPUMCHTAIIBHBIX HJAHHBIX OT JdHHBIX,

paccuMTaHHBIX MO MoJeNM U (MCHOdb3ys MoAdOp MmapaMerpa WU TMOUCK pelleHus) Mnoao0parhb
napameTpbl MOJENIU TaKUM 00pa3oM, 4TOOBI CyMMa Obljla MUHUMAbHOM.

3aganue 4. BrinonHeHHbIe 3a7jaHUsl COXPaHUTH B (ailyie moa umeHem «Mozenp majgeHusi ¢ y4eToM
COIIPOTHBIIEHUS BO3AYXa» U MPUKPENUTH K 33JAHHUIO.

IIpumepHbIii BapuaHT J1a00paTOPHOii padoThI.
«INMUIEeMHOJIOTHYECKOe MOIeINPOBAHME»

Henanb padorsl. U3yyenne SIR Mozenu pacnpocTpaHeHUs SIUIEMHUN.
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3apganme 1. Hanumure nporpammy Ha si3bIK€, OTOOPaXKAIONIyI0 JUHAMUKY 3MUAEMAYECKOT0 poliecca
Ha ocHoBe SIR monenu. Pesynbrar npencraBeTe B BUje rpaduka.

3apanue 2. Coxpanute nporpammy o umeHem SIR.py

3ananue 3. Beutoxute daitn otyera SIR.py B D0C.
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IIpuMepHBbIe TeMBbI 1151 KOHCIIEKTOB.
OcHOBHBIE TIOHATHS MOJICTHPOBAHUS (0OBEKT, MOJICIh, MOACIUPOBAHNUE).
OO61as cxema MOCTPOCHUS MOJIEITH.
AZeKBaTHOCTb MoJIeel, (popManu3anus U MOAETHUPOBAHNUE.
Nudopmanronubie MoIEH.
Matremaruueckue mojenu. GopmanbHas K1acCU(UKAIIHS.
Oco0eHHOCTH MOCTPOCHUS MAaTEMAaTHUECKUX MOJIEICH.
JlMHaMU4YeCKHE CUCTEMBI
MopenupoBaHue CIOKHBIX CUCTEM
NmuTaunroHHOE MOJIEIUPOBAHUE.
Mopenu CoKHBIX CUCTEM U UX (PYHKIIHU.
Mogenp Trna «4epHbIN AMUK.
MopenupoBaHre CTOXaCTHUECKUX MPOLIECCOB
MonenrpoBaHue CUCTEM MacCOBOI0 OOCITYKUBAaHUS
OO61ue cBeieHNs 0 MOJEIUPOBAHUH CTOXAaCTUUYECKHUX MPOIECCOB.

IIpuMepHBIe BONPOCHI K 324€Ty € OLEHKOM.
OcHOBHbIE IOHATHSA MOJIETUPOBAHUS (0OBEKT, MOJIEb, MOACIUPOBAHNUE).
OO011ast cxema NOCTPOCHUS MOJIEIH.
AJIeKBaTHOCTh MoJIeNieH, (popManu3anus U MOACIHPOBAHNUE.
Buael MopenupoBaHus.
Knaccudukanus Mmomemnei.
["'eonHpopMamOHHBIE MOJIEIH.
Tabnmuunble HHOOPMAITHOHHBIE MOICIIH.
CTpyKTypHBIE MOJEIIN.
['eomeTprueckue u rpaguueckre KOMIbIOTEPHBIE MOJIEIH.
OnTuMHU3alMOHHBIE MOJEIIN.
WHupopmaninoHHbIE MOJIENH.
MaremaTtnueckue Mozenu. @opmanbHas KiaccuuKanus.
Marematuueckue mosenu. CoaepkaTenbHas KilaccupuKaius.
OO1ue cBeieHNs 0 MaTEMaTHUYECKOM MOJICIMPOBAHUM.
Oco0eHHOCTH MTOCTPOCHUSI MATEMATHIYECKUX MOJIETICH.
OO01iee MOHATHE O CHCTEME.
Mopnenu CoXKHBIX CUCTEM U UX (PYHKLHUH.
Mopenp Tuma «4epHBIA ALUK.
Mertoasl TOCTPOEHUS MOJEJIEN THIIA «YEPHBIN ALK,
3aauy UCCIIEI0OBAHUS CIIOKHBIX CUCTEM.
OO6mue cBeeHNst 00 UMUTAMOHHOM MOJIEITMPOBAHUH.
[TpuMeHeHre UMUTAIIMOHHOTO MOZAEINPOBAHUS K UCCIIEJOBAHUIO PA3JINYHBIX CHUCTEM.
[Tpeumy1iecTBa NCIOJIB30BAHUS UMUTAIIMOHHOTO MOJIEINPOBAHHSI.
[TpyHIMIIBI TOCTPOEHUS MOJEIHUPYIOINX UMUTALIUOHHBIX AJITOPUTMOB.
Monenu Ha OCHOBE KJIETOYHBIX aBTOMATOB.
OO1ue cBeieHUsI O MOJICIMPOBAHUH CTOXAaCTUYECKHX IPOLIECCOB.
TeopeTnueckre OCHOBBI METO/Ia CTOXACTHUYECKOI'O MOJIETHUPOBAHUSI.
MopnenupoBanue paBHOMEPHO PacIpeIeICHHbBIX CIy4YailHbIX YHCEN.
MojenupoBaHue CIIy4YailHOW JUCKPETHOW BEJTUYHUHBI.
MonennpoBaHue HENPEPBIBHBIX CIIyYalHbIX BEJIUYHH.
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31. MoaenupoBaHue CIyYalHbIX BEJIMYUH 3aJaHHOTO 3aKOHA PacpeIcICHHUSI.
32. Tlpumep MOACTUPOBAHUS CITYYAHHOTO U3MEHEHUS COCTOSIHHSI CHCTEMBI.

33. OO0mue cBeJIeHHus O CUCTEME MacCOBOT'O OOCITY>KUBaHUSI.

34. Bunpl cUCTEM MaccOBOTO 00CITyKMBaHUS.

35. IToToxu cOOBITHIA.

36. Meroauka MOJCIMPOBAHUS CHCTEM MAacCOBOTO OOCITY)KHBAHHMSI.

5.4. MeToanueckne MaTepuabl, ONpeaeisone NMPoueIypbl OLEHUBAHUS 3HAHMI, yMeHMHIi,
HABBIKOB M (WJIM) ONBbITA [JAeATEJbHOCTH, XaPaKTEePH3YIOIIMX JTanbl (opMHUPOBAHUS
KOMIIeTeHIHU

O01ee koimuecTBO 0auIoB o nucnuiuiniae — 100 0auioB.

MakcuManbHOE KOJMYECTBO OajuioB, KOTOpPOE MOXHO HaOpaTh B TEUEHHE ceMecTpa 3a
BBITIOJIHCHUE JIA0OPATOPHBIX PabOT M CaMOCTOSITENbHYIO paboTy (HamucaHue KOHCIEeKToB) — 70
0asoB.

DopMOil TPOMEKYTOUHON aTTECTAIIMU SABJISIETCS 3a4ET C OIEHKOIA.
3a4eT ¢ OIeHKOM MPOXOAUT B (hOpME YCTHOTO COOECEIOBAHUS TI0 BOTIPOCAM.

Ixana oueHNBaHUA 3249€TA C OLCHKOI.

Kpurepun ouennBanus Basbl

CraBuTca, eciM  CTYyOEHT  OOHapyXHBaeT BCECTOpPOHHEE, 26-30
CHCTEeMaTH4YeCKOe U IIIyOOKOe 3HAaHHE MPOTrPaMMHOIO MaTepHaia II0
IMCUUIUIMHE; OOCTOSATENIbHO aHAIM3UPYET CTPYKTYPHYIO B3aUMOCBS3b
paccMaTpUBaEMBbIX TE€M W Pa3/EeNIOB IWCIHILIMHBI, YCBOWJI OCHOBHYIO U
3HAKOM C  JIONOJHUTEIBHOH  JIUTEpaTypod, pPEeKOMEHIOBaHHOMN
IporpaMMoOii, a TaKKe YCBOWJI B3aMMOCBS3b OCHOBHBIX ITOHATHH
JAMCHUIUIMHBI B UX 3HAYEHHH ISl IPHOOPETaeMOoil MpohecCuut; mposiBIII
TBOPYECKHE CIIOCOOHOCTH B MOHMUMAaHWH, W3JIOKEHUH M HCIIOJIb30BAHUU
yueOHOro Marepuana.

CraButcs, eciny CTyJeHT, OOHapyXUBaeT MOJIHOE 3HAHHWE MPOTrPAMMHOI0 21-25
MaTepHualia, YCIICIIHO BBIIIOJIHSAET MPEIyCMOTPEHHBIE B IpOrpaMme
3aJJaHMs; YCBOWJ OCHOBHYIO JIMTEPATypy, PEKOMEHJOBAaHHYIO B
IporpaMme;  IOKa3aJl  CUCTEMaTHYECKHM  XapakTep 3HAaHUM 110
JUCLUUIUIMHE U CIIOCOOEH K HMX CaMOCTOSTEIbHOMY IIONOJHEHHUIO U
O0OHOBJICHHUIO B XOJI€ NajbHEeNIIel 00pa30BaTeIbHOMN NS TEIbHOCTH.

CraBuTca, ecnM  CTyJIeHT OOHapy>XKMBaeT 3HaHHE  OCHOBHOIO 16-20
IPOrpaMMHOI0 MaTepuasia B 00beMe, HeOOXOAUMOM JUId JalbHEHIIero
o0yyeHHss M MNpOo(ecCHOHATBHOW JesATEeIbHOCTH; CIpaBiseTcs ¢
BBITIOJTHEHUEM 3aJJaHUM, MPELyCMOTPEHHBIX MPOrpaMMOii; 3HAKOM C
OCHOBHOM JIUTEPATYpPOH, PEKOMEHIOBAHHOW IPOTPaMMOM; IOIYCKAaeT
MOTPEIIHOCTH HEMPUHIUIHNAIBHOTO XapakTepa B OTBETE Ha 3ayere ¢

OILIEHKO.
CraBuTCsS B TOM cCllydae, €CJIM CTYACHT OOHapyXKMBaeT MpPOOEIbl B 0-15
3HAHHUAX  OCHOBHOTO  TNPOTPAMMHOTO  MaTepuaia,  JOMYCKaeT

NPUHLIMINAIbHBIE  OIIMOKM B BBIOJHEHUH  NPEAYCMOTPEHHBIX
[IpOrpaMMoOi 3aJaHuM.

Hrorosas mkaJjia OueHUBAHUSA Pe3y/JIbTATOB OCBOCHHS AU CHHUILIHHBI.
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Hrorosass oneHka 1O AUCUMIUIMHE BBICTABISECTCS MO NPHUBEACHHOW HMKe MmiKaie. [Ipu
BBICTABJICHUH HMTOTOBOM OIICHKH IIPETOJIaBaTelieM yUYHUTHIBAETCS paboTa 0Oydaromerocs B TEYCHHUE
OCBOCHUSI TUCUUILUIAHBI, & TAKKE OLIEHKA O MPOMEKYTOYHON aTTECTALIUH.

KoanuecTBo 0a1710B OueHkKa 1o TpaAuIMOHHON CHUCTEMe
81-100 OTIIUYHO
61 -80 XOpOIIIO
41 - 60 YIOBJICTBOPUTEIIBHOM
0-40 HEYJIOBJIETBOPUTEIIBHO

6. YYHEBHO-METOANYECKOE U PECYPCHOE OBECIIHEYEHUE JUCHUITJINHbI
6.1. OcHoBHas IUTEpaTypa

1. ManukoB, P. ®. OcHOBB MaTeMaTHYEeCKOTO MOJCIHPOBAHUS : Y4eOHUK it By30B / P. O.
ManukoB. — 2-e uzzi. — Mocksa : U3natensctBo FOpaiit, 2025. — 403 ¢. — (Briciiee o6pazoBanue).
— ISBN 978-5-534-15279-1. — Texkct : snextponHslii // Ob6pa3oBarenbHas tuatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/568214 (nara oOpamenus: 21.02.2025).

2. OCHOBBI KOMITBIOTEPHOTO MOJAETHpOBaHus U Bu3yanmsamuu / A. A. bopssk, B. B. Tomopkos,
1. M. EmenbsiHoB [u ap.]. — 2-e u3a., crep. — Cankt-IlerepOypr : Jlans, 2024. — 244 c¢. — ISBN
978-5-507-47408-0. — Texkcr : anekTpoHHsbIi // JIaHb : anekTpoHHO-0nOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/369233 (nara obpamenus: 21.02.2025). — Pexxum gocrtymna: i aBTOPHU3.
II0JIb30BaTENEH.

3. Teopernueckrue OCHOBBI MOJenUpoBaHus : yueOHuk s By3oB / E. B. Crenpmamionok, B. JI.
Crenpmamonok, JI. A. EnukeeBa, C. A. CokonoBckas ; nop penakuueit E. B. Crenpmamonok. —
Mocksa : U3narenbctBo Opaiit, 2025. — 62 c¢. — (Bricmiee obpazoanue). — ISBN 978-5-534-
19255-1. — Tekct : anmekrponssii // OOpasoBarenpHas tiargopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/568275 (nara obpamenus: 21.02.2025).

6.2. lonotHUTEIbLHAS JIATEPATYPA

1. Undopmatuka : yuebnuk / H. B. Makaposa, JI. A. Matsees, B. JI. bpoiino [u ap] ; mox obmi. u
Hayd. pen. H. B. MakapoBoii. - 3-e u3., nepepad. - Mocksa : @uHaHCHl U cTaTUCTUKA, 2024. - 769 c. -
ISBN 978-5-00184-117-3. - Tekcr : AJIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2183541 (mara oOpamenus: 21.02.2025). — Pexxum noctyma: mo
TIOJIITHCKE.

2. Edumosa, 1. 10. KomnsrotepHoe moaenupoBanue : yuedHoe nocodue / 1. FO. E¢pumona, 1. H.
MoguaH, JI. A. CaBenbeBa. - 3-¢ usn., crep. - Mocksa : ®JIMHTA, 2023. - 70 c. - ISBN 978-5-9765-
3788-0. - Tekctr : oamextponnbii. - URL: https://znanium.com/catalog/product/2091310 (nmara
oOpamenusi: 21.02.2025). — Pexxum nocTyrma: 1Mo moAruckKe.

3. OmenkoB, A. 0. Maremarndeckoe ¥ KOMITBIOTEPHOE MOJAEITHPOBAHNE COBPEMEHHBIX CHUCTEM
aBTOMaTHYECKOI'0 yIrpaBiieHus : yueOHoe nocobue g By30B / A. FO. OmenkoB. — Cankt-IlerepOypr
: Jlanw, 2024. — 252 ¢. — ISBN 978-5-507-48725-7. — Tekcrt : 35eKTpoHHbIH // JIaHb : 2JIGKTPOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/394523 (nara obparmenus: 21.02.2025).
— Pexum fgocTyna: [uist aBTOpHU3. MOJIb30BaTeNeH.

4. Coseptkos, I1. . Komnbroreproe monenupoanue / I1. . CoBeptkoB. — Cankr-IlerepOypr :
Jlanp, 2023. — 424 c. — ISBN 978-5-507-46708-2. — TekcT : 25eKTpoHHBIN // JIaHb : 31IeKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/339761 (nata obpamenus: 21.02.2025).
— Pexwum nocTyna: st aBTOpU3. TOTB30BaTEIEH.

5. Tpyxun, M. I1. KomnsrotepHOe MoJenupoBaHue U npoekTupoBanue POA: cucteMHbli MOaXo.
Yacts 1 : yaeOnuk amns By3oB / M. I1. Tpyxun. — Cankr-IlerepOypr : Jlanp, 2022. — 408 c. — ISBN
978-5-8114-8693-9. — Texkcr : anekTpoHHbIH // JIaHb : anekTpoHHO-0MOMMoTeyHas cuctema. — URL:
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https://e.lanbook.com/book/197548 (nara oopamenus: 21.02.2025). — Pesxxum mocTyma: st aBTOPHU3.
M0JIb30BaTENEH.

6. @ypcoB, B. b. Teopernyeckue OCHOBBI JIJICKTPOTEXHUKH. Teopusi neneil. Teopus MOIIs.
KommbrorepHoe monenupoBanue. 3agaun : yaeOHUK u1st By30B / B. b. @ypcoB. — Cankr-IleTepOypr :
Jlanb, 2024. — 436 c. — ISBN 978-5-507-48435-5. — Tekcr : anekTpoHHbIH // JIaHb : 3JEKTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/394388 (marta obpamienus: 21.02.2025).
— Pexwum gocTtyna: st aBTOpU3. MOJIb30BaTEINEH.

7. byxtosipos, JI. JI. KommberoTepHoe MojenupoBaHue B TPO(PECCHOHATBLHON IeATEIbHOCTH.
JlaGopaTopHblil TpakTUKyM : yaeOHoe nocodue st By3oB / JI. JI. ByxrospoB. — CanxTt-IleTepOypr :
Jlanb, 2025. — 44 ¢. — ISBN 978-5-507-51441-0. — Texkcr : aneKkTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/447248 (nata obpamenus: 21.02.2025).
— PexxuM goctyma: Ui aBTOpU3. MOJIb30BaTENCH.

6.3. Pecypchbl nHpOPMALIMOHHO-TEJIEKOMMYHUKAUIMOHHOM ceTn «AHTEepHeT»

1. MWurepner-Yuupepcurer Mupopmannonnsix Texnomoruil [DnekTpoHHBIH pecypc]. - Pexum
noctyna: http://www.intuit.ru.

2. Hayunmas »snektpoHHas Oubnmorexka [DnekTpoHHBIH pecypc]. — Pexum  mocryna:
http://elibrary.ru.

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCIUIIJINHBI
1. Meronnyeckue peKOMEHAAINH 10 MOATOTOBKE K MPAKTUYECKUM 3aHATHUSIM.
2. Meroauueckue peKOMEHAALUH 110 OpraHU3aluy CaMOCTOSTEIbHONU PabOTHI.

8. NHO®OPMALIMOHHBIE TEXHOJIOI'NHA JJIA OCYHIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLUHECCA IO JUCHUIIJIMHE

.]II/IIICHZ%I/IOHHOG nporpaMmmMHoe¢ ob0ecmeueHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNupopmanoHHbIe CIPABOYHbIE CHCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynprantl troc»

[TpodeccuonanpHbie 6a3bl TaHHBIX
fgosvo.ru — Tlopran PenepanbHLIX T'OCYIaPCTBEHHBIX 00pa30BATENLHBIX CTAHAAPTOB BBICIIErO
o0Opa3oBaHus
pravo.gov.ru - ObunuaisHEIH HHTEPHET-IIOPTAI IIPAaBOBOH HH(GOPMAIINU
www.edu.ru — deaepanpublii nopran Poccuiickoe oOpazoBanue

CB0OOOIHO pacmpocTpaHsieMoe TporpaMMHOe oOecledeHHe, B TOM YHUCJE OTEYECTBEHHOTO
MIPOU3BOJICTBA

OMC IIneep (st Bocripou3BeAeHHs DIEKTPOHHBIX Y 4eOHbIX Moryneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI
MarepuanbHO-TEXHUYECKOE 00ecTieueHre JUCITUTUTMHBI BKITFOYAET B CEOsI:
- yueOHbIE ayAWTOPHH IJi1 MPOBEACHHs y4eOHBIX 3aHSITHI, OCHAIICHHbIE 000OpYJAOBaHUEM H
TEXHUYECKUMH CPEACTBAaMH  OO0y4YeHHus: y4dyeOHOW MeOenblo, JIOCKOH, JEeMOHCTPAIlMOHHBIM
000pynOBaHUEM, IEPCOHATBEHBIMHA KOMITBIOTEPAMH, IPOSKTOPOM;

13


http://www.intuit.ru/
http://elibrary.ru/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

- TOMENICHUS JUIsi CaMOCTOATEIbHOW pabOThl, OCHAIICHHBIE KOMIBIOTEPHON TEXHUKOU C
BO3MOKHOCTBIO TOJIKIIOUeHHEeM K ceTu «MHTepHeT» M olecriedeHueM JOCTyIa K DSJIEKTPOHHOM
MH(POPMALMOHHO-00pa30BaTEIBLHOM Ccpee.
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