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1. IINIAHUPYEMBIE PE3YJIBTATbI OBYUEHMU S
1.1. lean 1 3a7a4M JUCHUTIIHHBI

]_Ie.]IﬂMI/I OCBOCHHUA NUCHHUILIMHBI «KOMHBIOTepHOC MOJCIIMPOBAHUC) ABJIAOTCA O3HAKOMJICHUC
CTYACHTOB C MOACIIMPOBAHUEM KaK METOJOM IIO3HAHHUA U (bOpMI/IpOBaHI/IeM CUCTEMATHU3UPOBAHHBIX
3HAHUM B 00J1aCTH MOACIIUPOBAHUA CCTCCTBCHHOHAYYHBIX IIPOLCCCOB.

33[[3‘11/[ JUCHMIIJIMHBI.

- (dbopMHpOBaHKE TPEACTABICHUH O MOJACTUPOBAHUN KaK METOE MO3HAHUS;

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

- ¢dbopMHpOBaHNE YMEHHIA U HABBIKOB 10 PEIICHUIO 3a/1a4 UCCIICAOBAHUS CIOXKHBIX CUCTEM;
- dbopMupOBaHUE YMEHUN U HABBIKOB 10 MOCTPOSCHUIO MATEMAaTUYECKUX MOJIENICH;

- dbopMHUpOBaHNE YMEHUN U HABBIKOB 110 TOCTPOEHUIO MOJCITUPYIONUX UMUTAITMOHHBIX
aJIrOPUTMOB;

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

- dbopMHupoBaHKE 3HAHUN U YMEHHI MO MPUMEHEHUIO CUCTEMHOTO MOIX0/1a B HAYYHBIX
HCCIEA0BaHUAX;

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

1.2. InanupyemMble pe3yJbTAaThl 00y4eHHs

B pesynbraTe OCBOEHHUS NaHHOW AMCHUIUIMHBI Yy oOydaromuxcs (HOpMHUPYIOTCS CIEIYIOLIIe
KOMIIETECHIINH:

I1IK-1. CnocobeH ocBanBaTh M HMCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS U MPAKTUUYECKUE YMEHUS U
HaBbIKU B IPEIMETHON 00J1acTH MPH pelIeHnH MPo(eCcCUOHATIBHBIX 3aay.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

HucuurmuimHa  «KoMmbloTepHOE  MOJAEIMPOBAHHE» OTHOCHTCA K  4YacTH, (HopMupyemoi
ydacTHUKaMH oOpa3oBaTeNnbHbIX oOTHomeHud broka 1 «JlucuuminHel (MOLyau)» U sABIsSETCS
00s13aTeNbHON AJIS U3YUEHHUSI.

Jlns ocBOEHUS AMCUMILIMHBI CTYAEHTHI MCHOJIB3YIOT 3HAHUS, YMEHUS, HAaBbIKU, MOJIYYEHHbIE U
c(OPMHPOBAHHBIE B XO0JI€ M3YUEHUs AUCLUUIUIMH «DJIeMeHTapHas MareMaThka», «MaTteMaTudyeckuit
aHanmu3», «Anrebpa u Teopus uucen», «l'eomerpus», «Teopus BeposATHOCTEH M MareMaTH4ecKas
CTaTUCTHKa», «/luckpeTHas mMaremaTuka», «Teopus M IpakTHUKa pEHIEHUs MAaTEMAaTHYECKUX 3a1audy,
«CHCcTeMHOE U MPUKJIaJHOE TPOrpaMMHOE 00ecreueHne», «APXUTEKTYpa BEIYUCIUTEIbHBIX CUCTEM,
«SI3pIkM ¥ MeTonbl INporpaMMmupoBaHus», «lIpakTukym pemenus 3amad Ha OBM» u B xone
MPOXOKICHUS y4eOHOM (03HAKOMUTENLHOM U TEXHOJIOTMYECKOMN ) MPAKTHUK.

W3yueHne AMCUUIUIMHBI SIBISETCS 0a30i A OCBOEHMS JUCHMIUIMHBI «MeToauka oO0ydeHUus
yIayOJIeHHOMY KypCy MaTeMaTUKH», W MPU MPOXOXKACHUU NMPOU3BOJICTBEHHOM MPAKTUKHU (HAy4HO-
UCCIIEI0BATEIBCKON PaOOTHI).

3. ObbEM U COAEPKXAHUE JUCHUITJINHBI
3.1. O0beM TUCIHUIIIIHHBI

®opma o0yueHHs
IToxa3zarean 00LeMa AUCIHMILIHHBI
Ounas
O0BeM OUCIUILUIMHEI B 3aU4€THBIX €IUHULIAX 4
O0BeM QUCIUIUIMHEL B Yacax 144
KonrakTHasi pa6ora 108,2




Jlexkuun 36
JlaboparopHble 3aHATHUS 72
KoHTakTHBIC Yachl HAa MPOMEKYTOYHYIO aTTECTAINIO: 0,2
3a4deT ¢ OLCHKOMN 0,2
CamocrosiTenpHas padbora 28
KonTpomb 7.8

dopma IpOMEKyTOUHON aTTECTAIlMU: 3a4eT ¢ OLEHKOi B 9 cemecTpe.

3.2. ConepxaHue TUCUUILTUHBI
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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 moxaeneii. OCHOBBI 9 9

Teopuu noaodus u moxaenupoBanusi. KommbrorepHas moaens. AGCTpaKkTHbIE
Mojenu U ux kiaccupukanus. BepOambable monenu. MubopmanmoHHbIe
mojenu. OObekThl M uX cBs3UM. CHCTeMHBIM MOAXOJ] B HayYHBIX
HCCIIEJIOBAHUSX.

Tema 2. Marematuueckoe MOJCIUPOBAHNE.

®uznyeckue OCHOBBI  (POPMYJIMPOBAHUS  MAaTEMaTUYECKOM  MOJIENH.
NmuTanmoHHoe MonenupoBaHue. JluHamuueckue cuctembl. Mogenu
JTUHAMHYECKHX cHCTeM. MHCTpyMeHTalbHbIE NMpPOTrpaMMHBIE CpPEACTBa JUIS 6 12
MOJIEJIMPOBaHUS IUHAMUYECKUX cucTeM. /[luHamuueckue cuctemsl. Mozaenn
JTUHAMHYECKHX cHCTeM. MHCTpyMeHTanbHbIE NMpPOrpaMMHbBIE CpPEACTBa JUIS
MOJIEJIMPOBAHUS TUHAMUYECKUX CUCTEM.

Tema 3. 'eomeTpryeckoe MOAECTUPOBAHNE U KOMIIBIOTEpHAs rpaduka.
Paznuunble nonxo/p! K Ki1accupuKauy MaTeMaTHUIeCKUX Mojenei. Monenu
C COCPENOTOUEHHBIMU U paclpeAeIEHHBIMU NTapaMeTpaMu. J{UCKpUIITUBHBIE, 4 8
ONTUMU3AIMOHHBIE, MHOKpPHUTEpHAJIbHbIE u UTPOBBIE MOJIEJH.
Jl0CTOBEPHOCTH YNCIIEHHON MOJIENH

Tema 4. HarypHblii 1 YUCIEHHBIN SKCIEPUMEHT.
YucneHHsle, HaTypajibHblE DKCIEPUMEHTHl U MX B3aUMOCBSA3b C TEOPHEH. 8 16
AHaIM3 ¥ MHTEPITPETAITUS MOJICIIH.

Tema 5. MoaenupoBaHue CTOXaCTHUECKUX CUCTEM. MeTo/] CTaTUCTUYECKUX.
MozenupoBaHre TOCIEIOBATEIBHOCTEH HE3aBHUCHMBIX ¥ 3aBHCHMBIX
cilydyaiiHbIX HMCTbITaHUH. OOLIMI anropuTM MOJEIUPOBAHUS JUCKPETHOMN 8 16
ciy4aiiHOM BenuuyuHbBL. Mogenu wmaccoBoro oOcuyxuBanus. Ilepexon
JIETEPMUHUPOBAHHBIX CUCTEM Xa0THUYECKOMY MOBEJCHHIO.

Tema 6. MaremaTnyeckoe MOJICIIMPOBAHUE B €CTECTBO3HAHHH.

Maremarugeckoe MOZACIIMPOBAHUC B 61/IOJIOFI/II/I 1 3KOJIOTHH. MOIIGJIB
MO YJISIIUH. MopenupoBanue HOPMAaJIbHOTO Pa3MHOKEHUS, 8 18
HEOTPAHMUYEHHOTO pOCTa. 3apOKICHUE pPABHOBECUS IMPHU PA3MHOKCHUH.
BnusiHue KOHKypeHIIMM Ha paBHOBecHe. BMemaTtenbCTBO B paBHOBECHE.
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AOCONIOTHBIE W  OTHOCUTENIbHBIE KBOTHI OTJOBa. MojenupoBaHue
XUMUYECKHUX peakuui. MoaenupoBanue B skoHOMuKe. [Ipocreiimue 3anauun
JauHeHoro mnporpammupoBaHus. [IpoGiembl MonenupoBaHusi B (HU3HKE.
OBouoLMs MPEJACTABICHUNA MOJENM aToMa. MOJAEIMpOBaHUS MPEIMETHO-
KOMMYHHKATHUBHBIX cpen  (mpeaMeTHOU obmacTn). Crnenuduka
UCTIOJIb30BaHUSI  KOMIIBIOTEPHOTO  MOJICIIMPOBAHUS B  MEJIAarOrMYECKUX
POrPaMMHBIX CPEJCTBAX.

Hroro 36 72

4. YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSITEJIBHOII PABOTHI
OBYYAIOIIUXCS

Tembl 1151 N3yuaembie Kou-Bo ®opmbl [ MeToanueckoe | Dopmbl
CAMOCTOSITEJILHOIO BOIIPOCHI 4yacos CaMoOCTOSIT. | o0ecrnieyeHHe |OTYETHOCT
U3yYeHUS padoThI "
Tema 1. Ucropus Tpu HanpasieHUs 4 Pabora ¢ VY4ebHo- KoHncnekr.

pa3BUTHS B UCTOPUU JTUTEPATypOl | METOJINYECKOE
KOMITBIOTEPHOTO MOJICIIUPOBAHUS U CEThIO oOecnieueHue
MOJIETTUPOBAHUS WuTepHer. | QUCIHUILIMHBI
Tema 2. W3yuenme | Kapkacnas 4 Pabota c Y4eOHo- Koncmexr.
TEOMETPUUYECKUX U | MOJIETb, JTUTEPaTypoOl | METOJINYECKOE
rpaduuecKuxX MTOBEPXHOCTHOE U CEThIO oOecnieueHue
KOMITBIOTEPHBIX MOJIETTUPOBAHUH WuTepHeT. | TUCIHUILIAHBI
MoJenen TBEPAOTEJIbHAS

MOJIeTIb,

rpagudeckoe

MpeJICTaBICHHE

pe3yJbTaToB

pacuera
Tewma 3. [TocTtpoenue | [lonsitue 4 Pabota c VYuebHo- Koncmexr.
Y U3yueHue «MareMaTudeckas JTUTEPATypOl | METOJINYECKOE
MaTeMaTHIECKON MOJICIIbY, U CEThIO o0ecrnieueHue
MOJIeTH KIaccupuKanus WuTepHeT. | TUCIUIIMHBI

MOJICIIEH,

YHHUBEPCATHHOCTH

MozeIen
Tewma 4. Uzyuenue CTpyKTypHO- 4 PaboTa c VYuebHo- KoHncmexr.
CTPYKTYpHO- CIIOXKHBIE JTUTEPATypO | METOJINYECKOE
CJIOKHOUM THOPUIHON | CUCTEMBI, U CETBIO oOecrieueHne
JTUHAMHYECKOMN TUOpUIHBIE WuTepHeT. | TUCIUIUIAHBI
CHUCTEMBI CUCTEMBI
Tema 5. [Ipocras 4 PaGora c Y4eOHo- Koncnexkr.
MonenupoBanue JTMHAMHUYEeCcKast JUTEPATYPOH | METOIUIECKOE
CIIOKHBIX CUCTEM CUCTEMa, U CETHIO oOecrieueHue

JTITHAMHUYeCKast WuTepHeT. | TUCIUIUIAHBI

CUCTEMa,

MEHSIOIIas CBOE

MOBEJICHUE BO

BpPEMEHHU
Tema 6. Nmurtannonnoe 4 Pabora c Y4eOHo- Koncmnexr.
[Tpumenenue MOJICTTUPOBAHHE JIUTEPATYPOl | METOJUYECKOE
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UMHUTAIITUOHHOTI'O
MOZACIIMPOBAHUSA JIA
HaXO0XJICHUA
3HA4YCHUA YUClia T

meton «MoHTe-
Kapno»
AJITOPUTMBI

U CEThIO
Nurtepner.

oOecrieueHue
JOUCIHUITIINHBI

Tema 7.
KommnsrorepHslii
9KCIIEPUMEHT

IMousatue
«OKCIIEPUMEHT,
MOJIEITH

HKCIIEPUMEHTA
BU/JIBI,
HKCIIEPUMEHTOB
OCHOBHBIC JTaIbl
BBIYUCIIUTCIBHOI
0 DKCIIEPUMEHTA,
cepsl
NPUMEHEHHS
BBIYUCIIUTCIBHOI
0 DKCIIepHMEHTa
u
MaTeMaTHIeCKOTro
MOJICIIMPOBAHUS

4 Pabora ¢

JUTEPaTypOu
U CETBIO
NuTtepner.

YuebHo-
METOIUYECKOE
obecneyeHne
IHACIIATLIHHEI

Koncmexr.

Hrtoro

28

5. ®OHJ OLEHOYHBIX CPEJACTB JJ51 TPOBEJAEHMSI TEKYIIEA U
MPOMEKYTOYHOM ATTECTALIMU MO TUCIUATIJINHE

5.1. IlepeyeHb KOMIETEHIMI € YKa3aHMeM 3TanoB MX (POPMHPOBAHHUS B IpoLecce OCBOCHHS

o0pa3oBaTeIbHON NPOTrPAMMBI

KO)_I U HAUMCHOBAHHEC KOMIICTCHIIUHU

Jrtansl GOpMHPOBAHUA

T1K-1. Crtoco0eH ocBanBarh M UCIIOJIb30BaTh

TCOPCTUYUCCKUEC 3HAHUS U ITPAKTUICCKUC YMCHUA U

HaBbIKU B IPEIMETHON 001acTH MPH pEIIEHUN
npodeCcCHOHATBHBIX 3a/au.

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

5.2. Onucanue moka3zareJieid 1 KpUTepUeB OLIECHUBAHMSI KOMIIETEHIIUI HA Pa3/IMYHbIX 3TANaxX UX
(popmupoBanus, onucaHue MKaJ OLEeHUBAHUS

OuenuBa
YpoBenb
eMble Jran . Kpurtepun Ikana
chopmupo- Onucanue nokasareei
KOMIIETe ¢hopmupoBanus OIlCHMBAHMSI | OLIEHMBAHMUSA
BAHHOCTH
HIIMHU
[K-1 [oporoseiii | 1. Pabora Ha 3HaeT TEOpETHUECKUE Koncnexkr, IHkana
y4eOHBIX 3aHATHIX OCHOBBI B ITPeIMETHON nabopaTopHbIe | OLIEHUBAHUS
2. CamocTosTenpHas | 00JaCTH MPU PEIICHUN paboThI KOHCITEKTa
pabora po¢eCCHOHATEHBIX [xara
3a1a4 OLICHUBAHUS
YMeer ucrob30BaTh naboparopH
3HaHUs B IPEAMETHOMN BIX paboT
00JIacTH NpYU peIeHUH
npodeccuoHambHBIX
3ajau.
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OuenuBa
eMble Yposenn Itan . Kpurtepun Ixana
KOMIeTe chopmupo- ¢opmupoBanus Omncanne nokazareaei OLICHUBAHHS | OLEHUBAHUS
— BaHHOCTH
IIpogsunyr | 1. PaboTa Ha 3HaeT TEOPETUICCKUE KoHcrrekT, [xara
I YUCOHBIX 3aHITHIX OCHOBBI B ITPEAMETHOM 71a00paTOpHBIC | OLICHUBAHUS
2. CamocTosiTeNIbHAS | 00JACTH NPH PEIICHUN paboThI KOHCIIEKTa
paborta podeccuoHaTbHBIX [kana
3a71a4 OLICHUBAHHUS
YMeeT UCIob30BaTh 71a00paToOpH
3HAHHUS B IPEJAMETHON BIX PaboT
00J1aCTH TIPH PEIICHUH
PO eCCHOHATEHBIX
3ajad.
Bnaneer ocHOBHbIMU
METOJITaMH KPUTHIECKOTO
aHaJM3a MpH PEIICHUN
po(heCCUOHATBHBIX
3a1a4
IIkana oueHUBaHUs Ja0OPATOPHBIX PadoT.
Kpurepuit onenuBanus bannel
[IpakTuueckoe 3alaHue BBIMNOJHEHO IMOJHOCTHIO, O(QOpPMIIEHO IO 00pasiy,
COOTBETCTBYET  MpPEHBSABISAEMBIM  TpeOOBaHWUAM (K  KaxJAOMy  3aJaHHIO 5
MPENBSABISIOTCS CBOM TpeOOBaHUA, MPOIMUCAHHBIE TEpeN KaXAbIM 3aJaHHUEM B
9IEKTPOHHOM Kypce). CaaHo B yKa3aHHBIE CPOKH.
[IpakTdeckoe 3alaHuEe BBIMOJHEHO TMOJMHOCTHIO, OQOPMIIEHO MO O0pasIly,
COOTBETCTBYET  TNPEIBABISIEMbIM  TpeOOBaHMsIM (K  KOKIOMY  3aJIaHUIO 4
MPENbSABISIOTCS CBOM TpPeOOBaHUA, MPOIMUCAHHBIE TEpeN KaXAbIM 3aJaHHUEM B
AJIEKTPOHHOM Kypce).
[IpakTueckoe 3amaHue BBINOJHEHO IOJHOCTbIO, HO €CTh HETOYHOCTH B
opopMIIeHHH MaTepuaiga WIM COBCEM HE COOTBETCTBYET TpeOOBaHMSIM, 3
MPeIbABISIEMBIM K 0(OPMIICHHIO
[IpakTueckoe 3aaHWE BBINOJHEHO HE MOJHOCTHIO WM €CTh HETOYHOCTH B
BBITIOTHEHUH, €CTh HETOYHOCTH B OGOpPMJICHHHM MaTepuaia WIH COBCEM HeE 2
COOTBETCTBYET TPEOOBAHUSM, TPEABIBISIEMBIM K O(OPMIICHHUIO
CTyaeHT nIpUCTYNUI K BBIMOJHEHUIO IPAKTUYECKOTO 3a/1aHMs], OJTHAKO HU OJIHA U3
3a/1ad4 HE BBITIOJIHEHA, a OQOpPMIIEHHE COBCEM HE COOTBETCTBYET TPEOOBAHUSIM, 1
MIPEIbIBISIEMBIM K 0(OPMIICHHIO
[TpakTHueckoe 3aaHne HE BBIITOJIHEHO 0
MaxkcruManbHOE KOJIMYECTBO OaJIIOB 5
IIkana oneHMBaHNsI KOHCIEKTA.
Kpurepun onennBanus banner
TeKCT KOHCMEKTa JIOTMYECKHM BBICTPOEH M TOYHO H3JI0KEH, SICEH BECh XO 1
pacCyXIeHHUs
JlaHbl OTBETHI Ha BCE MOCTABJICHHBIE BONPOCHI, M3JI0KEHBI HAYYHBIM SI3BIKOM, C 1
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MPUMEHEHHEM TEPMHUHOJIOTHH
OTtBeT Ha Ka)KI[bII;'I BOIIPOC 3aKaHYMUBATLCA BBIBOAOM, COKpalICHUA CJIOB B TCKCTC 1
OTCYTCTBYIOT (MJIM UCIIOJIb30BaHbI OOIICTIPHHSTHIC)
Odopmrnenne cooTBeTcTBYeT 00pasiy. [IpeacraBieHbl HEOOXOAUMBIE TAOIHIIBI U 1
CXEMBI

MakcumaibHOE KOJIMYECTBO OAJIIOB 4

5.3. TunoBbie KOHTPOJIbHbIE 3aJaHWsli WJIH HHbIE MaTepPUAJIbI, HEOOXOAMMBbIE ISl OUEHKH
3HAHMH, YMeHMii, HABBIKOB M (WJIH) ONBbITA AeATEJbHOCTH, XAPAKTEPHU3YIOIIMX 3TaNbl
¢GopMupoBaHusi KOMIIETEeHIM B Mpollecce 0CBOCHUS 00pa30BaTeILHOI MPOrPaMMbl

IIpumepHbIii BapuaHT J1a00paTOPHOH padoTHI.
«MopaesmpoBaHue pocTa MOy IsILUH
(Iunamuka @epxriabcTa))

eanb padoTel. M3ydeHne nepexoa OT MOPsIKa K Xa0Cy Ha IPUMEPE MOJEIH POCTA TTOTYJISIIUH.
3ananue 1. Hamummure nporpammy, 0TOOpaXarollyro THHAMUKY H3MEHEHUS YUCICHHOCTH MOMYJISIIIUN
BO BPEMCHH B 3aBUCHMOCTH OT Tiapamerpa I'. Pe3ynbrar npeacraBbre B Bujie rpaduka. McxomaHsiil Koa
mporpamMmel coxpanute B daiiae Ferhulst.py

3aganme 2. Hammmmre mnporpammy noCTpoeHHS OuypKAIMOHHOW AHMarpaMMbl, OTpaKaromien
3aBUCHMOCTh JMHAMHKH OT TapameTpa F. VICXOmHBIA KOX MpOrpaMMmbl COXpaHHTe B (aiiie
Bifurcation.py

3ananue 3. Oruer o BeMoONHeHuM 3a1auus — daiinsr Ferhulst.py u Bifurcation.py - seutosxure 8 D0C.

IIpumepHbIi BapuaHT J1a00paTOPHOH padoTHI.
«Mogaeab naxeHus Tesaa BOJIU3U NOBEPXHOCTH 3eMJIu
€ Y4€TOM CONPOTHBJICHUSI BO3AYXa»

Heap padorel. CpencTBaMu 3JIEKTPOHHBIX TAaONHIl peaTu30BaTh MOJENb MaJeHUs Tela ¢ y4EToM
CONPOTHUBIICHUs BO3AyXa W CpPaBHUTb MOJEIb C JAHHBIMH, IIPOBEAEHHOIO HAaMH HATypHOIO
JKCIIEPUMEHTA.

3aganue 1. Paccuntarh CKOPOCTh M KOOPJAMHATHI Ma/AOIIEro Teja 10 ONMUCAHHOM B JIEKIMU MOJENIU
MaJieHUs Tejaa ¢ Y4ETOM COIIPOTUBIICHUS BO31yXa.

3aganue 2. [lpumenutrs Mojenb K 0ObEKTaM NPOBEAEHHOIO HAMHM HATYpHOTO JKCIEPHMEHTA:
pa3IMYHBIM IIapaM, MBUIBHBIM TY3bIpsAIM H (opMouke il 3amekaHus. V3 mpoBeneHHOW cepuu
9KCIIEPUMEHTOB I KaKI0ro 00beKTa BEIOpaTh OJUH JTYUIIHMA.

3aganue 3. [ kaxaoro oObeKTa CPaBHUTH IKCIEPUMEHTAIBHBIE JTAHHBIE C MOJENbI0, PACCUNUTAB

2
Zi(Yisxcn - yimoa) — CYMMY KBaJ[paTOB OTKJIOHCHHH OKCICPUMCHTAJIIBHBIX JAaHHBIX OT JaHHBIX,

paccuMTaHHBIX MO MojJend U (UCHOdb3ys MoAdOp MapaMerpa WM TMOUCK pelleHus) Mmoaooparthb
napaMeTpbl MOJIENIM TAKUM 00pa3oM, 4ToOBI CyMMa Oblila MUHUMAJIbHOM.

3ananue 4. BeinosHEHHbIE 3a/1aHUSI COXPAaHUTHh B daiie moj uMeHeM «Mojenps majieHusi ¢ y4eTOM
COIIPOTHBIIEHUS BO3AYXa» U MPUKPENUTH K 33JaHUIO.

IIpumepHBbIi BApUAHT J1a00PATOPHOI PpadoThI.
«INMUIEeMHOJIOTHYECKOe MOIeINPOBAHM E»

Henanb padorsl. U3yuenne SIR Mozenu pacnpocTpaHeHuUs SIUAEMUN.
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3aganue 1. Hanmummre nporpaMMy Ha Si3bIKE, OTOOPAKAIONIYIO THHAMUKY MHIEMHUYECKOTO Mpoiiecca
Ha ocHoBe SIR monenu. Pesynbrar npencraBpTe B Buje rpaduka.

3apanme 2. Coxpanute nporpammy mmoja umeHem SIR.py

3ananue 3. Beutoxute daitn otuera SIR.py B D0C.

RO ~NORwNE

BOooNooGa~WONE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

0.
1.
12.
13.
14.

IIpuMepHBbIe TeMBbI 1151 KOHCIIEKTOB.
OcHOBHBIE TIOHATHS MOJICTHPOBAHUS (0OBEKT, MOJICITh, MOJCIUPOBAHNUE).
OO61as cxema MOCTPOCHUS MOJIEITH.
AZeKBaTHOCTb MoJIeel, (popManu3anus U MOAETHUPOBAHNUE.
Nudopmanronubie MoIEH.
MaremaTrueckue Mozaenu. PopmanbHas Kiaccuukanus.
Oco0eHHOCTH TOCTPOCHUS MAaTEMAaTUYECKUX MOJIEIICH.
JlMHaMU4YeCKHE CUCTEMBI
MopenupoBaHue CIOKHBIX CUCTEM
NmuTannoHHOE MOIETUPOBAHUE.
Mojenu CoKHBIX CUCTEM U UX (PYHKIIUU.
Mogenp Trna «4epHbIN AMUK.
MopenupoBaHue CTOXaCTUYECKHUX MPOLIECCOB
MonenrpoBaHue CUCTEM MacCOBOI0 OOCITYKUBAaHUS
OO61ue cBeieHNs 0 MOJCIIUPOBAHUH CTOXACTHYECKHUX IIPOIIECCOB.

IIpuMepHBIe BONPOCHI K 324€Ty € OLEHKOM.
OcHOBHbIE IOHATHSA MOJIETUPOBAHUS (0OBEKT, MOJIEb, MOACIUPOBAHNUE).
OO61mas cxema MOCTPOCHUS MOJIETIH.
AJIeKBaTHOCTb MOJeJeH, popMan3alys U MOJIETUPOBaHUE.
Bunbsl MonenupoBaHusi.
Knaccudukanust moneneii.
["'eonHpopMaIImOHHBIE MOJIEIH.
TabauuHble HTHPOPMAITMOHHBIE MOJIETH.
CTpyKTypHBIE MOJEIIN.
['eomeTprueckue u rpaguueckre KOMIbIOTEPHBIE MOJIEIH.
OnTuMHU3aMOHHBIE MOJENH.
WHupopmaninoHHbIE MOJIENH.
Matematuueckue moaenu. @opmanbHast KiacCu(UKaIHsl.
Marematuueckue monenu. CoaeprkaTesibHas KilacCUpUKaLs.
OO1ue cBeieHNs 0 MaTEMaTHUYECKOM MOJICIMPOBAHUM.
Oco0eHHOCTH MOCTPOCHUS MaTEMATHUECKUX MOJIENIEH.
OOb1iee MOHATHE O CHCTEME.
Mojienu coKHBIX CUCTEM U UX (PYHKIIHU.
Mogenp THIa «YEPHBIN ALIHAK.
MeTo1bl TOCTPOCHUST MOJENIEN TUIIA «YEPHBIN SITUK.
3a1auM UCCIIEI0BAHUS CIIOKHBIX CUCTEM.
OO6mue cBeaeHUs: 00 UMUTAIIMOHHOM MOJICIIUPOBAHUH.
[IpuMeHeHre UMUTALIMOHHOTO MOACIIUPOBAHUS K UCCIIEOBAHUIO PA3JIMYHBIX CUCTEM.
[Tpeumy1iecTBa NCIOIB30BAHUS UMUTAIIMOHHOTO MOJICIMPOBAHHUS.
[IpuHIUITBI TOCTPOEHUS MOAECTUPYIOINX UMUTAIIMOHHBIX aJITOPUTMOB.
Monenu Ha OCHOBE KJIETOYHBIX aBTOMATOB.
OO0u1ue cBeCHUs O MOJICIIMPOBAHUH CTOXAaCTUYECKHX IPOLIECCOB.
Teopernueckre OCHOBBI METOIa CTOXAaCTUYECKOIO MOJEIUPOBAHHUS.
MopenupoBanue paBHOMEPHO PacHpeIeIEHHbIX CIyYaliHbIX YHCE.
MoaenupoBaHue CIIy4ailHOW JUCKPETHON BEITUYHUHBI.
MopaenupoBaHue HENMPEPHIBHBIX CIIyYaHbBIX BEJIUYHH.
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31. MoaenupoBaHue CIyYalHbIX BEJIMYUH 3aJaHHOTO 3aKOHA PacpeIcICHHUSI.
32. Tlpumep MOAEITUPOBAHUS CITYYAHHOTO U3MEHEHUS COCTOSIHUS CUCTEMBI.

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

34. Bunpl cucTeM MaccoBOTO 00CTyKMBaHUSI.

35. IToToxu cOOBITHIA.

36. Meroauka MOJCIMPOBAHUS CHCTEM MAacCOBOTO OOCITY)KHBAHHMSI.

5.4. MeToanueckne MaTepuabl, ONpeaeisONe NMPoOUeIypPbl OLEHUBAHUS 3HAHMI, yMeHMHIi,
HABBIKOB M (WJIM) ONBbITA [JeATEJbHOCTH, XapPaKTepU3yIIMX IJTanbl (OPMHUPOBAHUS
KOMIIEeTeH U

O01ee koimuecTBO 0ayuIoB o nucnuiuiniae — 100 0auIoB.

MakcuManbHOE KOJMYECTBO OajuioB, KOTOpPOE MOXHO HaOpaTh B TEUEHHE ceMecTpa 3a
BBHITIOJTHEHUE Ja0OPAaTOpHBIX PabOT M CaMOCTOSTENbHYIO paboTy (Hamucanwe KoHcmekToB) — 70
0aJIoB.

DopMoii TPOMEKYTOUHOM aTTeCTAINH SIBISIETCS 3a4YET C OLICHKOM.
3a4eT ¢ OIeHKOM MPOXOAUT B (hOpME YCTHOTO COOECEIOBAHUS TI0 BOTIPOCAM.

Ixana oueHNBaAHUA 3249€TA C OLCHKOI.

Kpurepun oueHnBanus Basbl

CraButrcs, ecnm  CTyIeHT  OOHapyXHUBaeT BCECTOPOHHEE, 26-30
CHCTEMaTH4YeCKOe U TIIIyOOKOe 3HAaHHE HPOTrPaMMHOI0 Marepuaya IIo
JIUCUUIUIMHE; OOCTOSATENIbHO aHAIM3UPYET CTPYKTYPHYIO B3aUMOCBS3b
paccMaTpUBaEMBbIX TE€M M Pa3/eNOB JWCIHILIMHBI;, YCBOWJI OCHOBHYIO U
3HaKOM €  JIOTNOJIHUTEIBHOW  JINTepaTypoll, = peKOMEeHI0BaHHOMN
MporpaMMoii, a TakKe YCBOWJI B3aMMOCBSI3b OCHOBHBIX ITOHATHH
JUCLHUIUIMHBI B UX 3HAUYEHUM JUIs IpHoOpeTaeMoil nmpodeccuu; mposBui
TBOPYECKHE CIIOCOOHOCTH B MOHMMAHUM, M3JI0)KEHUH U HCIOJIb30BAHUU
y4ueOHOro Marepuarna.

CraBuTcs, eciny CTyJIeHT, OOHapy>KUBaeT MOJHOE 3HAHHE MPOTPaAaMMHOTO 21-25
MaTepuaiia, YCIIEIIHO BBINOJNHSAET MPEIyCMOTPEHHBIE B IpOrpamMme
3aJJaHMs; YCBOWJ OCHOBHYIO JIMTEPATypy, PEKOMEHJOBAaHHYIO B
IporpaMme;  IOKa3aJl  CUCTEMaTHYECKHM  XapakTep 3HAaHUM IO
JUCLUIUIMHE U CIOCOOEH K HMX CaMOCTOSTEIbHOMY IIOMOJHEHHUIO U
O0OHOBJICHHUIO B XOJI€ TalbHEHIIEH 00pa30BaTEeIbHOM JIESITEIILHOCTH.

CraBuTcs, ecinM  CTyJEHT OOHapyXHBaeT 3HaHHE  OCHOBHOTO 16-20
IIPOrpaMMHOI0 MaTepuana B o0beMe, HEOOXOJMMOM JUlsl JallbHeHIero
o0y4eHHss M TNpO(EeCcCHOHATBHOW JEsATEeIbHOCTH; CIpaBiseTcs ¢
BBITIOJTHEHUEM 3aJlaHUM, TNPEAYCMOTPEHHBIX IPOrpaMMOii; 3HAKOM C
OCHOBHOM JIUTEPATYPOH, PEKOMEHJOBAaHHOM IMPOrpaMMON; IOIYyCKAaeT
MOTPEIIHOCTH HEMPUHIUIHAILHOTO XapakTepa B OTBETE Ha 3adere ¢

OLIEHKOM.
CraBuTcsS B TOM cCllydae, €CIH CTYACHT OOHapyXMBaeT MpPOOETbl B 0-15
3HAHHUAX  OCHOBHOTO  MPOTPAMMHOTO  Marepualia,  JOMYyCKaeT

NPUHLIMIIUAIBHBIE  OIIMOKM B BBIIOJHEHUH  MPEAYCMOTPEHHBIX
[IpOrpaMMOM 3aJaHUM.

HTorosas mkaja OLlCHUBAHUSA PE3YJbTATOB OCBOCHUA TUCHUIIJIUHBI.
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Hrorosass oneHka 1O AUCUMIUIMHE BBICTABISECTCS MO NPHUBEACHHOW HMKe MmiKaie. [Ipu
BBICTABJICHUH HWTOTOBOM OIIEHKH IIPEMOJIaBaTelIeM YUYHUTHIBAETCS paboTa 00yYaromerocs B TEUCHHE
OCBOCHUSI TUCUUILUIMHBI, & TAKKE OLIEHKA MO MPOMEKYTOYHON aTTECTALINH.

KoanuecTBo 0a1710B OueHkKa 1o TpaAuIMOHHON CHUCTEMe
81-100 OTIUYHO
61 -80 XOpOIIIOo
41 - 60 YIOBJIETBOPUTEIIHBHOU
0-40 HEYIOBJIETBOPUTEIIHBHO

6. YYHEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUIIJIMHBI

6.1. OcHoBHAas JUTEpaTypa

1. Edwumosa, N.10. Komnsrorepnoe moaenupoBanue : metoa. pekomenaamnuu / M.10. Edumona, T.H
BapdomnomeeBa. —3-e uzn. — Mocksa : @JIMHTA, 2019. - 67 c. - Tekcr : snektponHsiid. - URL:
https://znanium.com/catalog/product/ 1065535

2. KomnbrorepHoe monenupoBanue : yuyeOnuk / B.M. I'panos, I'.B. Oeukun, I1.B. OBeuxun, 1.B.
PynakoB. — MockBa : KYPC , 2023. — 264 c. - Tekcr : oanekrponnbii. - URL:
https://znanium.com/catalog/product/1896364

3. Tpodpumon, B.B. MHWudopmatuka B 2 T.: yuebnuk mansa By3oB/ B.B.Tpodumos,
M. U. bapabanoBa . — 3-¢ m3n. — Mocksa : Opaiit, 2023. — Tekcr : snmekrponnbii. — URL:
https://urait.ru/bcode/512761

https://urait.ru/bcode/512762

6.2. JlonostHUTEIbHAS JIUTEPATYypa

1. bamxupuesa, 1. A. KomnbeiorepHoe MOAeIMpOBaHHE HEIMHEHHON TUHAMUKU : HENpEepbIBHbIC
Mozenu : yueoHoe nmocooue / M. A. bamkupuesa, T. B. Psizanosa, JI. b. Psmiko - Exarepun0Oypr : U3n-
BO  Ypaieckoro yH-ta, 2017. - 84 c¢. - Teker : omektponnsii. - URL:
https://znanium.com/catalog/product/1936369

2. 3amsaruHa, O. M. BeluncnuTeNnbHBIE CUCTEMBI, CETH M TEIEKOMMYHUKalMU. MojaenupoBaHue
cereii : yaueOHOe mocodue ytst By30B . — Mocksa : FOpaiit, 2022. — 159 ¢. — TekcrT : 3JeKTPOHHBIH.
— URL: https://urait.ru/bcode/490257

3. KommnbrotepHas rpaduka ¥ reOMETpUIECKOE MOJICITUPOBAHUE | YUeOHO-METOINYECKOe mocoone /
E. B. Kononaukuii, A. Y. bymara, O. C. BoponoBa, A. A. Kprsicbkko. — MaxeeBka : Jlonbacckas
HaIMOHAJIbHAS aKaJIeMHsI CTPOUTENILCTBA U apXUTEKTyphl, 2021. — 241 c. — TeKcCT : 2JIeKTPOHHBIH.
— URL: https://www.iprbookshop.ru/120025.html

4. Opnosa, 1. B. DkOHOMHKO-MaTeMaTHYEeCKHUE METOAbI U MOJICIIH: KOMITBIOTEPHOE MOICIIMPOBAHUE:
yuebHoe mocobue / U.B. Opnoa, B.A. [TonoBHuKOB. - 3-¢ u3n. - M.: By3oBckuii yueonuk, 2024. - 389
c. - Tekcr : anexrponnsiid. - URL: https://znanium.com/catalog/product/2056791

5. CoseroB, b.f. MogaemupoBanue cucreM. [IpakTukym : ydeOHOe mocobue it By30B /
b. f. Cosero, C. A. fIlkoBneB. — 4-¢ u3n. — Mocksa : [Opaiit, 2022. — 295c.— Tekct
anexktpounsii. — URL.: https://urait.ru/bcode/509143

6. Teopernyeckue  OCHOBBI ~ MOJEIMPOBAHUS :  Y4eOHMK  Juii  BYy30B/  TOA  penl.
E. B. Crenemamonok. — Mocksa : FOpaiit, 2023. — 65c.— Teker : amekrponHsiii. — URL:
https://urait.ru/bcode/509876

6.3. Pecypcol nHGOPMAaIHOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH « UHTEepHeT»
1. Maremarnuecknii maker Matlab [DnektponHBII  pecypc]. — Pexum  moctyma:
https://www.mathcad.com/ru

12


https://znanium.com/catalog/product/%201065535
https://znanium.com/catalog/product/1896364
https://urait.ru/bcode/512761
https://urait.ru/bcode/512762
https://znanium.com/catalog/product/1936369
https://urait.ru/bcode/490257
https://www.iprbookshop.ru/120025.html
https://znanium.com/catalog/product/2056791
https://urait.ru/bcode/509143
https://urait.ru/bcode/509876
https://www.mathcad.com/ru

2. Maremarnueckuit maker Maple [Dnexrtponnsiit  pecypc]. — Pexum  mocryna:
https://www.maplesoft.com/index.aspx

3. Maremaruueckuit maker Mathcad [Onekrponnsiii  pecypc]. — Pexxum  gocryma:
https://www.mathcad.com/ru

4. Marematnueckuii maker Mathematica [Dnekrponnsni pecypc]. — Pexum gocryna:
https://www.wolfram.com/mathematica

5. EkenHeBHBIM AJNEKTPOHHBIA JKypHAl [DNekTpoHHBIM pecypc]. — Pexum nocryma:

http://www.3dnews.ru

6. Wntepuer-Yuusepcurer Unpopmammonusix Texnomoruit [DnekrponHslidi pecypc]. - Pexum
nocryna: http://www.intuit.ru.

7. MaremaTryeckasi CUCTEMa CUMBOJIHBIX M YHCJICHHBIX BbIUUCICHUN Maxima [DneKTpoHHBIH
pecypce]. — Pexxum pocryma: http://maxima.sourceforge.net/ru.

8. Hayunmas »snekTponHas Oubnmorexka [DnekTpoHHBIH pecypc]. — Pexum mocryna:

http://elibrary.ru.

7. METOIUYECKHUE YKA3AHUSA 110 OCBOEHHUIO JUCHUIIJIMHBI

1. MeTOI[I/I‘leCKI/IC PEKOMCHAAHNHU I10 IMTOATOTOBKE K IIPAKTHYCCKHUM 3aHATHAM.
2. MGTOI[I/ILIGCKI/IC PEKOMCHAANH 110 OpraHu3alun CaMOCTOSTCILHOM pa60T1)1 IO JUCHUITIJIMHAaM.

8. UH®OPMALIMOHHBIE TEXHOJIOT UM JUISt OCYIECTBJEHUS
OBPA30BATEJILHOI'O IPOLIECCA IO
JTUCLUILIMHE

JIMIeH3HOHHOE MPOrpaMMHoe odecrnieyeHme:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmanuoHHbie CIPABOYHBIE CUCTEMBI:
Cucrema TAPAHT
Cucrema «Koncynprantlirocy»
[Ipodeccrnonanbubie 6a3bl TaHHBIX
fgosvo.ru — Tlopran PenepanbHLIX T'OCYIapCTBEHHBIX 00pa30BaTENLHBIX CTAHAAPTOB BBICIIETO
o0pa3oBaHuAg
pravo.gov.ru - ObunuaiasHeIH HHTEPHET-IIOPTAI IIPAaBOBOH HH(GOPMAIIUNU
www.edu.ru — deaepanbhblii mopran Poccuiickoe o0pa3zoBanue

CB0001HO pacnpocTpaHsieMOe NpOrpaMMHoOe ofecrieyeHHe, B TOM 4YHcJIe OTe4eCTBEHHOIrO0
NMPOU3BOJACTBA

OMC IIneep (st Bocripou3BeACHHs DIEKTPOHHBIX Y 4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JJUCHUIIJINHBI

MarepuanbHO-TEXHUYECKOE 00ecTieueHre JUCITUTUTMHBI BKITFOYAET B CEOsI:

- yueOHbIE ayAWTOPHH Ji1 MPOBEACHHS y4eOHBIX 3aHSITHI, OCHAIICHHbIE 000OpYHAOBaHHUEM H
TEeXHUYECKUMH CPEACTBAMH  OOyUYCHHS: ydaeOHON MeOenplo, JOCKOW, JI€MOHCTPAIlMOHHBIM
000pynOBaHUEM, IEPCOHATBEHBIMA KOMITLIOTEPAMH, IPOSKTOPOM;

- TIOMEIICHMsI I CaMOCTOSITEIBLHOM palOOThI, OCHAIICHHBIE KOMIIBIOTEPHON TEXHHUKOH C
BO3MOXXHOCTBIO TOJKIIOUEHHEM K cetu «VHTepHeT» U o0ecrmeueHueM JOCTyNa K AICKTPOHHOU
nH(pOpMaMOHHO-00pa30BaTEIHLHOM Cpeie.
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