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1. IINIAHUPYEMBIE PE3YJIbTATbI OBYUEHMU S
1.1. lean 1 3a1a4M JUCHUTIIAHBI

]_Ie.]IﬂMI/I OCBOCHHUA NUCHHUILIMHBI «KOMHBIOTepHOC MOJCIIMPOBAHUC) ABJIAOTCA O3HAKOMJICHUC
CTYACHTOB C MOACIIMPOBAHUEM KaK METOJOM IIO3HAHUA U (bOpMI/IpOBaHI/IeM CUCTEMATHU3UPOBAHHBIX
3HAHUH B 00J1aCTH MOACIIUPOBAHUA CCTCCTBCHHOHAYYHBIX IIPOLCCCOB.

3agauu AMCHMILINHBIL
- (dbopMHpOBaHUE NPEACTaBIECHUI O MOJETUPOBAHUN KaK METOE TO3HAHUS;
- (dbopmHpoBaHUE 3HAHUN U YMEHUH TI0 OTIPEJICIICHUIO a/IeKBATHOCTH MOJIETICH;
- (dbopMHpOBaHNE YMEHUI U HABBIKOB 10 PEILIEHUIO 3a/1a4 UCCIIC0BAHUS CIOXKHBIX CUCTEM;
- ¢dbopMHpoBaHNE YMEHHIA U HABBIKOB 10 MOCTPOCHUIO MATEMAaTUYECKHX MOJETICH;
- (dopMHpOBaHHE YMEHMH M HABBIKOB IIO IIOCTPOCHHMIO MOJEIUPYIOHNIMX HMUTALMOHHbBIX
AJITOPUTMOB;
- (¢opMHpOBaHHE YMEHUH U HABBIKOB 110 IPUMEHEHUIO METOJOB CTOXaCTHUYECKOIO
MOJCIINPOBAHN;
- dopMHUpoBaHHE 3HAHMH M YMEHMH IO HPUMEHEHHIO CHUCTEMHOr0 MOJXOAa B HAay4HBIX
HCCIIEA0BAHUAX;
- HOJArOTOBKA K OpraHu3allMi U INPOBEICHHUIO Pa3iIM4HbIX (OpM paboOThl C HCIOJIb30BaHUEM
KOMIIBIOTEPA.

1.2. Ilnanupyemble pe3yabTaTbl 00y4eHUsl

B pesynbraTe OCBOEHHUS NAaHHOW AWUCLUIUIMHBI Yy oOydaromuxcs (HOpMHUPYIOTCS CIEIYIOLIe
KOMIIETEHIINH:

I1K-1. CnocobeH ocBauBaTh M MCIIOJB30BaTh TEOPETHUECKUE 3HAHUS U MPAKTUUYECKUE YMEHUS U
HaBbIKU B IPEIMETHON 00J1aCTU MIPH pelIeHUH IPOo(eCcCUOHATIBHBIX 3a/1a4

2. MECTO JUCHUILIUHBI B CTPYKTYPE OFPA3OBATEJIBHOM ITPOT'PAMMBI
JucuumnirHa BXOAUT B 4YacTh, (popMupyemas ydyacTHMKaMHM OOpa3oBaTENbHBIX OTHOLICHUH
brnoka 1 «/{ucuunnunsl (MOaynn)» U ABISETCS 005A3aT€IbHON U1 U3YUECHHUS.

Jlis oCBOEHHUS AMCLUMILIMHBI CTYAEHTBHl UCHOJB3YIOT 3HAHUS, YMEHUS, HAaBBIKU, MOJIYYECHHBIE U
c(OpMUPOBAHHbIE B X0OJI€ U3yUEHUS AUCLUUIUIMH «Bpiciias mMarematukay, «ineMeHTapHas (Qu3HNKay,
«O06mas M HKcHepuMeHTanbHas (¢u3nka», «OCHOBBI TeopeTHyYecKod ¢u3uku», «MeToabl
MaTeMaTH4ecKol O0O0pabOTKHU JaHHBIX», <«SI3BIKH W METOJbl IPOrpaMMHUpPOBaHUS» U B XOJE
MIPOXOXKJICHUs yUeOHOH (03HAKOMUTENIBHOM, TEXHOJOTHUECKOM U HaydHO-HCClIe0BaTeNnbcKas padoTa
(moy4yeHue nepBUYHBIX HaBBIKOB HAYYHO-UCCIIEI0BATEIbCKON PabOThl)) MPAKTHUK.

N3yueHne qUCHUIUIMHBI ABJsieTCs 0a30H 7151 OCBOGHUS TUCLUILINH «AcTpodusuka» u «MeTtoauka
npodunpHOro oOyueHuss (QU3MKe» MpU TMPOXOXKJIECHUU IPOU3BOJCTBEHHOW NPAKTUKU (HAY4YHO-
HCCIIeIOBATENBCKOM paboThI).

3. OFBbEM U COJAEPXAHUE JUCHUILJINHBI
3.1. O0beM IUCHUIIIUHDI

dopma o0yueHust
IMoka3aTenb 00beMa TUCIHILTHHBI
Ounas OuH-3a04Han

O0BeM OUCIUILUIMHEI B 3aYE€THBIX €IUHHUIIAX 4 4
O0beM OUCIUILIMHEL B Yacax 144 144
KonrakTHasi pa6ora 96,2 62,2

Jlexnun 32 20

JlaGopaTopHbIe 3aHATHS 64 42

B TOM 4HcIIe B popMare NpakTUIECKOH 64 42
[TOJATOTOBKH




KoHTakTHBIE Yackl Ha MPOMEKYTOUHYIO 0,2 0,2
aTTeCTaIHIO:

3ayér 0,2 0,2
CamocrositenbHas paboTa 40 74
Kontposnb 7,8 7,8

dopma IPOMEKYTOUHOW aTrecTamuu: 3a4€T B 8 cemectpe Ui O4yHOW (OpMBI, 3a4eT B 9
CeMecCTpe AJIs1 OYHO-3a09HON (OPMBI.

3.2. Cogepxanue TUCUMIIMHBI

st ouHoii popMbl 00yUeHHs

KosaunvecTBo yacoB
Jlekuun | JlaGopaTopHbie
3aHATHS
O0m | u3 HUX,
ee B
KOJI- dopme
BO NPaKTH
YeCcKou
MOAroTO
HaumeHoBaHue pa3jie/ioB (TeM) BKH
AMCHUILIMHBI ¢ KPATKUM CO/IePsKaHUEM
Tema 1. MoaenupoBaHue Kak METO/I TO3HAHMUSL.
[Tonsitue «Momenby U «MakeT». MoaerupoBaHUe
Kak MeToj mo3HaHus. HaTypanbHble u abcTpakTHBIC
Mozenu. Buapl MopenupoBaHusi B €CTECTBEHHBIX U
TeXHHUeCKux Haykax. Kmaccudukamus monenei. 2
OcHOBBI TeOpUH TOAOOMS ¥  MOJCIHPOBAHUS.
KommbrotepHas Moaenb. AGCTpakTHBIE MOJENN U UX
KJIacCUpUKaLUS. BepbanbHbie MOJIEIIH.
Nudopmannonnsie Mmoaenu. OOBEKTH U HX CBS3H.
CucTeMHBIN MOAXO0/] B HAYYHBIX UCCIEIOBAHUSX.
Tewma 2. MaTreMaTtuueckoe MOICIMPOBAHUE.
duznueckne OCHOBBI hopmynupoBaHUs
MaTeMaTUYecKon MOJIEIIH. Nmuranronnoe
MoJienupoBanue. JuHamuueckue cucrembl. Moaenu
JUHAMHYECKUX CUCTEM. HNHcTpyMEHTaNbHBIE 4 10 10
MporpaMMHBIE  CPEICTBA I MOJECITHPOBAHMS
JTUHAMUYECKHX CHUCTEeM. J[MHaMHuecKHe CHUCTEMBI.
Mopenu JTUHAMUYECKUX CHUCTEM.
NHcTpymMeHTabHBIE TIPOTpaMMHBIE CPEACTBA JIS
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MOJCIIMPOBAHUSA TUHAMUYCCKUX CUCTCM.

Tema 3. T'eomerpuueckoe MOIEIMPOBAHUE U
KOMIThbIOTEpHas Tpaduka.

Paznmuuneie IOJXOJIBI K KJIacCU(UKAUN
MaTEMATHYECKUX MOJIEIIEN. Monpenu C
COCPEIOTOYECHHBIMU i pacrpenenéHHbIMU
rapameTpamH. JIMCKpUTITUBHBIC,
ONTUMU3ALMOHHBIE, MHOKPUTEPUAIIbHBIE U UTPOBBIC
Mozesd. JlocTOBEpHOCTh YMCICHHON MOIECITH

Tema 4. HatypHbIil 1 YUCIIEHHBIN SKCIIEPUMEHT.
UucnenHsle, HAaTypajdbHBIE DKCIEPUMEHTBI H UX
B3aUMOCBSA3b C TCOpUEH. AHAIN3 U UHTEPIPETALHU
MOJIEIIN.

Tema 5. MoaenupoBaHHE CTOXACTUYECKHX CHUCTEM.
Meroa cTaTUCTUYECKUX.

MopaenupoBanue MOCIEN0BATEIbHOCTEN
HE3aBUCHUMBIX u 3aBUCHUMBIX CIIy4alHbIX
ucnbiTanuid. OOUmMA  anropuT™M MOJEITHPOBAHUS 6 12 12
JUCKPETHOM  ciy4yallHOM  BenuuuHbl.  Mogenu
MaccoOBOTO 00CITy>)KUBaHHUSL. [Tepexon
JNETEPMUHUPOBAHHBIX cucTeM Xa0THYECKOMY
MIOBE/ICHHUIO.

Tema 6. Marematuueckoe MOJEIUPOBAHUE B
€CTECTBO3HAHUHU.

Marematuueckoe MOJICTMPOBAHUE B OWOJIOTUU U
skosiorud. Mojenbs nonyiasuuud. MogenupoBaHue
HOPMaJbHOTO  Pa3MHOKEHHUS, HEOTrPAHUYEHHOTO
pocra. 3apok/IeHuEe PaBHOBECUS IIPU PA3MHOKEHHH.
Bnusinue KOHKYpPEHIIUU Ha paBHOBECHE.
BwmemarensctBo B paBHOBecue. AOCONIOTHBIE H
OTHOCHUTEINIbHBIE KBOTBI OTJIOBA. MojaenupoBaHue 8 16 16
XUMHUYECKHX  pEeaKuuil. MopenupoBanue B
skoHOMHKe. IIpocreimme 3agauv  JIMHEHMHOTO
nporpamMmupoBanus. [IpoOiemsl MonenupoBaHus B
¢bu3uke. DBOIIOLMS MPEICTaBICHUH MOJIENH aToMa.
MonenpoBanusi  NpeAMETHO-KOMMYHUKATHBHBIX
cpen (npenMeTHOM o0nactu) Crnenuduka
WCIOJIb30BaHUsI KOMIIBIOTEPHOTO MOJEIUPOBAHUS B
NEAArornYeCKuX MPOrpaMMHBIX CPENICTBAX.

Hroro 32 64 64

15t 04HO-3204HOI opMBbI 00yUeHHS

KouuyecTBO yacoB
HanmenoBanue pa3aesioB (Tem)

JUCHMILIMHBI ¢ KPATKUM COJIEPKAHUEM Jlekuuu | JlaGoparopHbie
3aHATHSA




Oo11x
ee
KOJI-
BO

H3 HHX,
B
dopme
NPaKTH
YecKou
MOAroTo
BKH

Tema 1. MoaenupoBaHue Kak METO/I TIO3HAHMS.
Ilonsatue «monmenp» M «MakeT». MogenupoBaHue
Kak MeToj nosHaHus. HatypaibHble n abcTpakTHbIE
Mozenu. Bunbl MOnenupoBaHus B €CTECTBEHHBIX U
TEeXHWYEeCKHX Haykax. Kiaccudukamms mopaenen.
OcHOBBI TeOpUM TOAOOMS U  MOJEIMPOBAHUS.
KomnbrotepHast Mmoaenb. AGCTpakTHbIE MOJENIN U UX
KJaccuukanus. BepOanbHble MOJIETIH.
Nudopmannonnsie Moaenn. OObEKTH U UX CBS3H.
CucTeMHBIN TOAX0/1 B HAYYHBIX MCCIEI0BaHHUSX.

Tewma 2. MaTeMaTtuueckoe MOICIUPOBAHUE.
dusznueckue OCHOBBI dbopMynupoBaHus
MaTeMaTHIEeCKOM MOJICIH. WMuTamuonHoe
MoJenupoBanue. /JJnHamuueckue cucremsl. Moaenu
JTHUHAMHYCSCKHX CHCTEM. NHCcTpyMeHTaIbHbBIE
MPOrPAMMHBIE  CpEICTBA I  MOJEIUPOBAHUSA
JTUHAMMYECKUX CHUCTEeM. J[MHAMHYECKHUE CHCTEMBI.
Mogaenu JTUHAMHAYECKHX CHCTEM.
HNHCTpyMeHTaNbHBIE TPOTPAMMHBIE CpPEACTBA IS
MOJICTIMPOBAHNS JUHAMUYECKUX CUCTEM.

Tema 3. T'eomerpuueckoe MoJeIMpOBaHUE U
KOMIIbIOTEpHAs Ipaduka.

Pazmunsblie I10AXO01bI K KJ'IaCCI/I(i)I/IKaHI/II/I
MaTEeMaTHYECKHUX MOJIETIEH. Mogemu c
COCPEJOTOUYCHHBIMU u pacnpenenéHHbBIMU
napaMeTpamH. JIMCKpUNITHBHBIE,
OINITUMU3AIMTMOHHBIC, MHOKPUTCPUAIIBHBIC U UT'POBBIC
MozienH. J{0CTOBEPHOCTh YNCIEHHON MOJIENH

Tema 4. HatypHblii 1 YMCIIEHHBIA SKCIIEPUMEHT.
UucnenHble, HaTypajbHbIE DJKCIEPUMEHTBI MU HX
B3aUMOCBA3b C TEOpUEl. AHAIN3 M MHTEPIPETALHS
MOJIEIIH.

10

10

Tema 5. MoaenupoBaHHE€ CTOXACTUYECKHX CHCTEM.
MeTo CTaTUCTUYECKUX.
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MoaenupoBanue OCJIEN0BAaTEILHOCTEN
HE3aBUCUMBIX H 3aBUCHUMBIX CITy4alHbIX
ucnpiTaHui. OOHUA  aNrOpUTM  MOJCITHPOBAHUS
JUCKPETHOM  CIy4yalHOM  BenuuyuHbl. Mognenu

MaccoBOIO 00CITyKBaHUSI. [Tepexon
JETEPMUHUPOBAHHBIX CUCTEM Xa0THYECKOMY
MOBE/ICHHUIO.

Tema 6. MaremaTtuueckoe MOJEIMPOBAHUE B
€CTECTBO3HAHUMU.

MatemaTuueckoe MOJEIMpPOBAaHUE B OHOJIOTUH H
sKosiorur. Mojens nonymsiuuud. MojenupoBaHue
HOPMaJbHOIO  Pa3MHOXKEHHUS, HEOTrPAHUUYEHHOI'O
pocTa. 3apoXKJeHHE PaBHOBECUS IIPU PA3MHOKCHHH.
Binsuaue KOHKYPECHIUU Ha paBHOBECHE.
BMmemiarensctBo B paBHOBecue. AOCOIIOTHBIE U
OTHOCHUTENIbHBIE KBOTHI OTJIOBA. MojaenupoBaHue
XMMUYECKHX  peakuuil.  MopenupoBaHue B
skoHOomuKe. IIpocreiimme 3agauu  JIMHEHHOTO
nporpammupoBanus. [IpoGiembl MoJeIupoBaHus B
¢buznke. DBOIIONUS MPEICTABICHUH MOJIEIH aTOMa.
MogenupoBanust ~ NpeAMETHO-KOMMYHHKATHBHBIX
cpen (mpenMeTHOM 00J1acTH) Crenuuka
UCIOJIb30BAHUS KOMIBIOTEPHOIO MOJEIUPOBAHUS B
NeJarornyecKux MNporpaMMHbIX CPEJICTBAX.

Hrtoro

20

42

42

INPAKTUYECKASA ITIOAI'OTOBKA

Tema 3agaHue HA NPAKTHYECKYIO ®opma 00yueHHus
NOATOTOBKY (Mearornyeckas
JAeATEeJIbHOCTD) OuHas Ouno-
3a049HAs

Tema 2. MaremaTtnueckoe Onummure MaTEMaTHYECKYHO MOJEINb 8
MOJIETUPOBAHUE. U BbIBeIUTE (POPMYJIbI 3aBUCUMOCTHU 10

TEMIIEPATYPHI OT BPEMEHH IS

3aJ]auM OCTHIBAHUS YaIIKU Koge
Tema 3. ['eomerpuueckoe Hcrnonb3ys reOMETpUYECKUN 8
MOJIEJIUPOBAHUE U anroput™M Monre-Kapito, Berauciaure 12
KOMIIbIOTEpHAs rpaduka. 00BEM (DUTYPBI CTOKHON POPMBI
Tema 4. Harypublit u IIpoBeauTe HATYPHBIN SKCIIEPUMEHT 10
YHUCJIEHHBIM SKCIIEPUMEHT. naJieHus Teja CI0XXHON (HopMBI

(«dhopma a1 3aniekaHus U3 14

ITIOMHUHUEBON (DOJIBIU») U OMUILUTE

MaTeMaTHYECKyI0 MOJIEb MaJIeHus C

y4€TOM CONPOTUBIIEHHSI BO3JIyXa
Tema 5. MonenupoBanue Harnmmmure nporpammy 8
CTOXaCTHUYECKUX CHCTEM. MoJenupoBanus Merona bropgdona 12

MeTtoa cTaTUCTUYECKHUX.

Jst onpenenenud uncia [1u,
MIPOBEJIUTE 10%%° JKCIIEPUMEHTOB
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U OTIpEIETTUTE MOTPEITHOCTH
BbuncieHus uncna [u

Tema 6. MaTtemaTudeckoe

MOZACIIMPOBAHUC B
CCTCCTBO3HAHHNU.

Keprea»

CMmopenupyite TUHAMUKY
YUCJIICHHOCTHU JIBYX KOHKYPUPYIOITUX
BUJIOB 110 MOJENH «XHIHUK-

16

4. YYEBHO-METOIMWYECKOE OBECHEYEHUE CAMOCTOSTEJBLHOMU PABOTHI

OBYYAIOIIUXCA
st ouHoi#i popMBbI 00yUeHHS
Tembl 1151 N3yuaembie Kou-Bo ®opmbl [ MeToanueckoe | Dopmbl
CaMOCTOATEIbHOT O BOIPOCHI 4acoB CAMOCTOAIT. | oDecreyeHUe |OTYETHOCT
U3yYeHUs padoThI "

Tema 1. Ucropus Tpu HanpasieHUs 4 Pabota ¢ VYuebHo- KoHcnekr.
pa3BUTHUS B UCTOPUU JUTEPaTypoil | METOUYECKOe
KOMIIBIOTEPHOTO MOJICIIMPOBAHUS U CEThIO o0ecrieyeHne
MOJIETTUPOBAHUS WuTepHer. | QUCHUILIUHBI
Tema 2. Wsyuenme | KapkacHas 4 Pabota c VYyebHo- Koncmexr.
T€OMETPUUYECKUX U | MOJETb, JUTEPATypoil | METOUYECKOE
rpadu4ecKux MIOBEPXHOCTHOE U CEThIO oOecrnieueHue
KOMITBIOTEPHBIX MOJIEJTUPOBAHUU WuTepHeT. | TUCIHUILIAHBI
MoJenen TBEPAOTEJIbHAS

MOJIeIb,

rpadudeckoe

IpeJICTaBICHHE

pe3yJIbTaToB

pacueta
Tewma 3. [locTtpoenue | [lonsitue 4 Pabota c VYuebHo- Koncmexr.
U U3yueHue «MareMaTudeckas JUTEPATypoil | METOUYECKOE
MaTeMaTHIECKOM MOJIEITBY, U CEThIO oOecrnieueHue
MOJIEJH KIaccupuKanus WuTepHeT. | TUCIUILIUHBI

MOJICIIEH,

YHHUBEPCATHHOCTh

Mozenen
Tewma 4. U3yuenue CTpyKTypHO- 8 Pabota c VYyebHo- Koncmexr.
CTPYKTYpHO- CJIOKHBIE JUTEPATypoil | METOANYECKOe
CJIOKHOUM TUOPUIHON | CUCTEMBI, H CETBIO obecrieueHue
TMHAMHYECKOM TUOpUIHbBIE WuTepHeT. | TUCIHUILIAHBI
CHCTEMBI CUCTEMBI
Tema 5. [Ipocras 8 Pabora ¢ Yy4eOHo- KoHncnexkr.
MonenupoBanue TMHAMAYECKast JUTEPATypOi | METOANYECKOE
CIIOKHBIX CUCTEM CUCTeMa, Y CETBHIO obecrieyeHne

JTTHAMHUYeCKast WuTepHeT. | TUCIUIUTAHBI

cucrema,

MEHSIOLIas CBOE

MOBEJICHHUE BO

BpPEMCHH
Tema 6. NmMurtannonnoe 4 PaGora c Y4eOHo- Koncnexkr.
[Tpumenenwne MOJICITUPOBAHHE JUTEPaTypoil | METOUYECKOe
UMUTAIIOHHOTO meTo «MoHTe- U CETHIO obecrieyeHne
MonenupoBanus A | Kapro» WHTepHeT. | TUCIUIUTAHBI

9




HAXO0XJACHUS AITOPUTMBI
3HAYEHUS YHCTa T
Tema 7. [Tonsitue 8 Pabota c VYuebHo- KoHcmexkr.
KommnsrorepHslii «KCIIEPUMEHT, JUTEPATypOU | METOAUYECKOE
HKCIIEPUMEHT MOJIEH U CEThIO oOecrieueHue

HKCIIEPUMEHTA WuTepHeT. | OTUCIUILIAHBI

BU/IBL,

IKCIIEPUMEHTOB

OCHOBHBIE 3TaIlbl

BBIUMCITUTEIHLHOT

0 JKCIIEPUMEHTA,

cdepsl

MPUMEHEHUS

BBIUHCITUTEILHOT

0 DJKCHEpHUMEHTa

u

MaTeMaTHUYECKOTO

MOJICIIMPOBAHUS
Hroro 40
J1st 04HO-3204HOI opMBbI 00yUeHHS

Tembl aas HN3yyaemsble Koa-Bo Dopmbl Metoguueckoe | Dopmbl
CaMOCTOSITEJILHOIO BOIIPOCHI 4acoB CAMOCTOAIT. | oDecreyeHUe |OTYETHOCT
U3yYCHUS padoThI U

Tema 1. Uctopust Tpu HanpaBiieHUst Pabota c VYuebHo- Koncmexr.
pa3BUTHUS B UCTOPUU 8 JUTEPATypoil | METOUYECKOE
KOMITBIOTEPHOTO MOJICIIMPOBAHUS U CEThIO oOecrnieueHue
MOJIETTUPOBAHUS WuTepHer. | QUCHUILIMHBI
Tema 2. Wsyuenme | KapkacHas Pabota c VYuebHo- Koncmexr.
T€OMETPUUYECKUX U | MOJIETIb, JUTEPATypoil | METOUYECKOE
rpadUIecKuX MIOBEPXHOCTHOE U CEThIO oOecrnieueHue
KOMITBIOTEPHBIX MOJIETTUPOBAHUU WuTepHeT. | TUCIUILIUHBI
MoJenen TBEPAOTEJIbHAS 10

MOJIeIb,

rpaduueckoe

Mpe/ICTaBICHHE

pe3ysbTaToB

pacuera
Tema 3. [Toctpoenune | [lonsitue Pabota c VYyebHo- Koncmexr.
U U3yueHue «MareMaTudeckas JTUTEPATypoil | METOUYECKOE
MaTeMaTHIECKON MOJIEITBY, U CEThIO oOecrnieueHue
MOJIEJH KI1acCUpUKaIus 10 WuTepHeT. | TUCIUILIAHBI

Mojienei,

YHHUBEPCATHHOCTH

Mozenen
Tema 4. U3yuenue CTpyKTypHO- PaboTa c VYuebHo- KoHncmexr.
CTPYKTYpHO- CJIOKHBIE JTUTEPATypOil | METOJUYECKOE
CJIOKHOUM TUOPUIHON | CUCTEMBI, 12 U CETBIO oOecrieuenne
JTMHAMHYECKOM TUOpUIHBIE WuTepHeT. | OUCIUILIAHBI
CHUCTEMBI CUCTEMBI
Tema 5. [Ipocras 12 Pabota ¢ VYuebHo- KoHcnexr.
MonenupoBaHue JTMHAMAYECKast JUTEPATYpOH | METOANYECKOE
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CIIOKHBIX CHCTEM cucrema,
JUHAMUYeCcKas
cucTema,
MEHSIOIIAs CBOE
ITOBEJICHUE BO

BpEMEHU

U CEThIO
NutepHer.

oOecrieuenne
JTUCIUIIINHBI

Tema 6.
IIpumeHenue
MMUTaMOHHOT O
MOZECIIMPOBAHUS IS
HaXO0XACHUS
3HAYEHMs] YNCIIA T

HNmuranmonnoe
MO/ICJIMPOBAHUE
meton «MoHTe-
Kapno»
AJTOPUTMBI

10

Pa6ora c
JUTEPATypOu
U CEThIO
Nurtepner.

VuebHo-
METOIMYECKOE
obOecreyeHue
IHACIIATUIHHEL

Koncmexr.

ITousarue
«OKCIIEPUMEHT,
MOJIENIN
AKCIIEPUMEHTA
BH/IBI,
HKCIIEPUMEHTOB
OCHOBHEBIE JTaIbl
BBIYHCIUTEIIFHOT
0 3KCIIEPUMEHTA,
cdepbl
MIPUMEHEHUS
BBIYHCIUTEIIFHOT
0 DJKCICpUMEHTA
51
MaTEMaTHYECKOIO
MOJICIIUPOBAHUS

Tema 7.
KommnsrorepHslii
JKCIIEPUMEHT

12

Pa6ora c
JUTEPaTypOu
U CEThIO
NuTtepner.

VuebHo-
METOINYECKOE
obOecreyeHue
IHACIIATUIHHEL

Koncmexr.

Hroro

74

5.

MPOMEKYTOYHOM ATTECTALIMU MO TUCIHUATIJINHE
5.1. HepequL KOMHeTeHHI/Iﬁ C YKazaHuMeM ITalloB HX (l)Ole/lpOBaHI/lﬂ B IIpouecce O0CBOCHUSA

o0pa3oBaTeIbHON NPOTrPAMMBI

®OHJI OIEHOYHBIX CPEJICTB JJs TPOBEJAEHHWSA TEKYIIEM W

Koa u HauMeHOBaHHEe KOMIIETEHIIMH

Jtanbl GopMHPOBAHUA

ITIK-1. CrmocoOeH ocBaMBaTh M MCIIOJIH30BaTh

TCOPCTUYCCKUEC 3HAHUA U ITPAKTUYCCKUC YMCHUA U

HABBIKU B IPEIMETHON 00JaCTH MPH PEIICHUN
po¢eCCUOHANIBHBIX 3a]1a4.

1. PaboTa Ha y4eOHBIX 3aHATHUSIX.
2. CamocTosiTenbHas padora.

5.2. Onucanue moka3sareJieid 1 KpUTepueB OLIECHUBAHMS KOMIIETEHIIUI HA Pa3/IMYHbIX 3TANAaX UX
(popmMupoBaHus, onMcaHue KA OLICHUBAHUSA

OuenuBa
YpoBenb
eMble Itan . Kpurepun Ikana
copmupo- Onucanue nokasarteJei
KoMIeTe (opmupoBanus OlleHUBAHMA | OLlEHMBAHUSA
BAHHOCTH
HIMH
[K-1 [oporoseiii | 1. Pabora Ha 3HaeT TEOPETUUECKUE Koncnexkr, IMkana
y4eOHBIX 3aHITHAX OCHOBBI B ITPEIMETHON JlaboparopHast | orleHMBaHUSA
2. CamocrosTeNnpHasi | 00JacTy IPH PELICHUH pabota KOHCIIEKTa
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OuenuBa
YpoBenb
eMble Itan . Kpurepun Ikana
KOMIIETe chopmupo- (popmupoBanus Omucanue noxasareseii OIlCHUBAHHA | OLEHMBAHHS
— BAHHOCTH
pabora PO eCCHOHATTEHBIX [xara
3amaq OIICHWBaHUS
YMeeT ucIoib30BaTh nabopaTopHO
3HAHUS B IPEAMETHOMN 1 paboTHI
00J1aCTH TIPH PEIICHUH
PO eCCHOHATEHBIX
3ajad.
IIpogsunyr | 1. PaboTa Ha 3HaeT TEOPETUICCKUE KoHcrrekT, [xara
bIf Y4IeOHBIX 3aHIATHAX OCHOBBI B IIPEIMETHON JlaGopaTopHast | oneHHBaHUS
2. CamocTosATENbHAS | O0JIACTH MPU PEIICHUU pabora, KOHCIICKTa
pabota npodeccuoHaIbHBIX npakTuueckas | lllkana
3amaq MOTOTOBKA OIICHWBaHUS
YMeeT ucrons30BaTh nabopaTopHO
3HAHUS B IPEAMETHOMN 1 paboThI
o0JacTv py pereHnn [kana
poeccnoHaIbHBIX OIICHWBaHUS
3ajau. MPAKTHYECKO
Bnageet o0CHOBHBIMU "
METOJIaMU KPUTHIECKOTO ITOATOTOBKH
aHaJIM3a MIPH PELICHUH
npodeccuoHaIbHBIX
3amaq
Illkana oueHUBaHus J1aOOPATOPHBIX PadoT.
Kpurepuii onenuBanust bannbt
[IpakTnueckoe 3agaHue BBINOJIHEHO TOJHOCTBIO, OQopMiIeHO 10 o0pasiry,
COOTBETCTBYET  MpPENBSABISEMbIM  TpeOOBaHUAM (K  KaXAOMY  3aJaHHIO 5
MPEABSIBISIOTCS CBOM TpeOOBaHUsA, MPOMHCAHHBIC TMEpe] KaKIbIM 3aJlaHheM B
ANEKTPOHHOM Kypce). CoaHo B yKa3aHHBIE CPOKH.
[IpakTrueckoe 3agaHue BBIMOJIHEHO TOJHOCTBIO, OQopMIeHO T0 o00pasiy,
COOTBETCTBYET  TMpPENBSABISEMbIM  TpeOOBaHUAM (K  KaXAOMY  3aJaHHIO 4
MPEABSIBISIOTCS CBOM TpeOOBaHUsA, MPOMHCAHHBIC TMEpe] KaKIbIM 3aJlaHueM B
3JIEKTPOHHOM Kypce).
[IpakTueckoe 3alaHWE BBINOJHEHO TMOJHOCThIO, HO €CTh HETOYHOCTH B
opopmileHMH MaTepuana WM COBCEM HE COOTBETCTBYET TpeOOBaHUSM, 3
MPEABSIBISIEMBIM K 0(OPMIICHHUIO
[IpakTueckoe 3amaHue BBINOJHEHO HE NOJHOCTBIO WM €CThb HETOYHOCTH B
BBITIOJIHCHUH, €CTh HETOYHOCTH B O(DOpPMIICHHMH MaTepuaja HJIA COBCEM HE 2
COOTBETCTBYET TPeOOBAHUIM, MIPEABABISIEMBIM K 0(hOpMIIEHUIO
CTyaeHT IpUCTYIUI K BBIMOTHEHUIO TIPAKTHYECKOTO 3a/IaHMsl, OJTHAKO HU OJIHA U3
3a/la4 He BBIMOJTHEHA, a 0(QOpMIIEHHE COBCEM HE COOTBETCTBYET TPEOOBAHUSM, 1
MIPEABSIBISIEMBIM K 0()OPMIICHUTO
[IpakTHyeckoe 3ajaHe HE BBIIIOJIHEHO 0
MakcumanbHOE KOJMYECTBO OaJIoB 5
IIIkana oneHNBAHNS KOHCIIEKTA.
Kpurepun onenuBanus banner
TEeKCT KOHCIIEKTa JIOTMYECKM BBICTPOEH M TOYHO H3JI0KEH, SICEH BECh XOJ 1
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paccyxJIeHHs
JlaHbl OTBETHI Ha BCE MOCTABJICHHBIC BOMPOCHI, U3JIOKEHBI HAYUHBIM SI3BIKOM, C 1
MPUMEHEHHEM TEPMHHOJIOTUT
OTBeT Ha KaXK[blii BOIIPOC 3aKAHYMBATHCS BBIBOJOM, COKPAIIICHHS CIIOB B TEKCTE 1
OTCYTCTBYIOT (MJIM MCIIOJIb30BaHBI OOIICTIPUHSTHIC)
Odopmrnenne cooTBeTcTBYeT 00pasiy. [IpeacraBieHbl HEOOXOAUMBIE TAOIHIIBI U 1
CXEMBI

MaxkcuMaabHOE KOJMYECTBO 0aIoB 4

HIkaja oneHMBaHUS NPAKTHYECKOHN MOATOTOBKH

Kputepuit onenuBanus baer

[TpakTudeckoe 3a/1laHue BHIMOIHEHO MOJIHOCTHIO, 0(hopMIIEHO IO 00pa3ily, COOTBETCTBYET
MPeIbABISEMBbIM TPeOOBaHUAM (K KaXJA0My 3aJJaHUIO MPEIbIBISIIOTCS CBOM TpeOOBaHUs, 5
MPOIKCAHHBIC Tepe KaXIbIM 3aJaHheM B JIEKTPOHHOM Kypce). CnaHo B yKa3aHHBIE
CPOKHU.
[IpakTHdeckoe 3aJaHue BBITOJIHEHO MOJHOCTBIO, HO €CTh HETOYHOCTH B O(OpMIICHUHU
MaTepuajga WM COBCEM HE COOTBETCTBYET TpeOOBaHUSM, MPEABABIIEMBIM K 4
odopmIIeHNIO
[IpakTHueckoe 3aJaHue BBIIOJIHEHO HE MOJHOCTHIO WM €CTh HETOUHOCTH B BBITIOJIHEHUH,
€CTh HETOYHOCTH B O(GOpPMIIGHMHM MaTepuaia WId COBCEM HE COOTBETCTBYET 3
TpeOOBaHUSM, NPEIbSIBISIEMBIM K 0)OPMIICHHUIO
ITpakTHdeckoe 3a7aHue He BBITIOJTHEHO 0

MakcumanabHOE KOJIMYECTBO OAJIJIOB 5)

5.3. TunoBble KOHTPOJbHbIE 3aJIaHUSl WJIM HHbIE MAaTepHaJibl, He0OXOAMMbIe I OUEHKH
3HAHMH, YMeHHWii, HABBLIKOB M (WJIH) ONBbITA AeATEJbHOCTH, XAPAKTEPHU3YIOIIMX 3TaNbl
¢GopMupoBaHusi KOMIIeTeHIMI B MIpollecce 0CBOCHUS 00pa30BaTeILHOI MPOrpPaMMbl

3agaHus 1/l IPAKTHYECKOH MOATOTOBKHU
Iean padoTthl. 13ydeHne nepexona oT nopska K Xaocy Ha IpUMepe MOJIEIIN POCTA MOIYJISLNH.
3apanme 1. Hanummre nporpaMmy, 0ToOpakarollyro AUHAMHUKY U3MEHEHHs YUCICHHOCTH MOIYJISLIUN
BO BPEMEHHM B 3aBHCUMOCTH OT Mapamerpa I. PesynbTaT npeacraspTe B BUjie rpaduka. Mcxoanslit ko
nporpaMmbl coxpanute B aitne Ferhulst.py
3aganue 2. Hamummre nporpamMmy mocTpoeHHs OH(PYpKAalMOHHOM Juarpammbl, OTpa)karolien
3aBUCUMOCTh JUHAMUKHM OT mapameTrpa I. McxoaHblii KoJX mporpamMmbl coXpaHuTe B (ailne
Bifurcation.py
3amanue 3. Otyer o BhIMOMHEHUH 3ananus — ¢aiiael Ferhulst.py u Bifurcation.py - Beuioxure B
90C.

IIpumepHbIii BApHAHT J1a00paTOpPHOI padoTHI.
«Mogaean naeHus Tesaa BOJIU3U NOBEPXHOCTH 3eMJIn
€ Y4€TOM CONPOTHBJICHUSI BO3AYXa»

Heans padornl. CpenctBamu 3IeKTpOHHBIX TabOimi Excel peanmsoBaTh Mozjens mageHus Tena ¢
y‘-IéTOM COHpOTI/IBJ'IeHI/ISI BOS]IYXa nu CpaBHI/ITL MOACIb C JAHHBIMH, HpOBe}IéHHOFO HaMHu HaTypHOFO
JKCIEPUMEHTA.

3ananme 1. Paccuntarh CKOPOCTh M KOOPAMHATHI MAJAOMIETO TEJIa MO0 ONHUCAHHON B JIEKIIMU MOJAEIH
MaJIeHus Tejaa ¢ Y4ETOM COMPOTUBIICHHS BO3yXa.

3aganue 2. [lpumenutrs Mojenb K 0ObEKTaM NPOBEAEHHOIO HAMHM HATYpHOTO JKCIEPHMEHTA:

pa3jinidHbIM 1IapaM, MBUIbBHBIM IY3BIpSAM U (bopMque I 3anekaHus. M3 HpOBG,Z[CHHOfI cepuun
13




HKCHEPUMEHTOB JUIsl K&KI0TO 0OBEKTa BHIOPATh OJMH JIYUIIHH.
3apanue 3. [lng Kaxxaoro o0ObeKTa CPaBHUTH SKCIIEPUMEHTAIbHBIC JAHHBIC C MOJIENBIO, PACCUNTAB

2 .
Zi(yiam - yiMoﬂ) — CyMMY KBaJpaTOB OTKJIIOHEHHMH HKCHEPUMEHTAIbHBIX IaHHBIX OT JaHHBIX,

pacCUMTaHHBIX IO MOJEIH W (MCHOJB3ys MOAOOp MapaMeTrpa WM TOHWCK peIIeHHs) Moao0paTh
mapaMeTpsl MOJICTH TAKKUM 00pa3oM, 9TOOBI cyMMa ObLTa MUHUMATBHOM.

3ananue 4. Beimonnennsie 3amanus Excel coxpanuts B (aiine moa umenem «Mojennb MageHUs C
Y4E€TOM CONPOTUBIICHHS BO3yXa» U MPUKPETIUTH K 33JIJaHUIO.

IIpumepHBbI BApUAHT J12a00PATOPHOI PadoOTHI.
«INUIEeMHOJIOTHYECKOe MOIeINPOBAHM E»

Heas padotsl. M3yuenne SIR monenu pacnpocTpaHeHuUs SMUIEMU.

3apanue 1. Hanummre nporpaMmy, 0TOOpaKaromyo THHAMUKY SMTHAIEMAYECKOT0 IMpoIiecca Ha
ocHoBe SIR monenu. Pesynbrar nmpencraBbre B Buje rpaduka.

3apanue 2. Coxpanute nporpammy mnoa umeHem SIR.py

3aganue 3. Beuioxute daiin oruera SIR.py B D0C.

IIpumepHbIe TEMBI JJ151 KOHCIIEKTOB.
OcHOBHBIE TOHATHS MOJCTHPOBAHUS (0OBEKT, MOJIEIIh, MOACIUPOBAHNUE).
OO6mras cxema MmocTpOCHUsI MOJIEIH.
AJIeKBaTHOCTH MOJeNel, popManu3alus U MOACTUPOBAHUE.
WHupopmanioHHbIE MOJIENH.
Matemaruueckue moaenu. @opmanbHast KiacCu(UKaIus.
6 Oco0eHHOCTH TTOCTPOCHUS MATEMATHIECKUX MOJICIICH.
7. luHaMU4YECKuEe CUCTEMBI
8. MopenupoBaHue CIOKHBIX CUCTEM
9. UMuTanimoHHoe MOAEIUPOBAHNUE.
10. Mogenu CIOXKHBIX CUCTEM M UX (DYHKITHH.
11. Mopens THNA «9EPHBIN ALTHK.
12. MoaenupoBaHHe CTOXaCTHUYECKUX IIPOLIECCOB
13.MoaenupoBaHHe CUCTEM MacCOBOTO OOCTYKHUBaHUS
14. O6uime cBeACHUST O MOJETUPOBAHUH CTOXACTHUYECKUX MPOIECCOB.

orwdPE

IIpuMepHBIEe BONIPOCHI K 324€TY.
OCHOBHBIE OHATHS MOJIETUPOBAaHUS (0OBEKT, MOJIENb, MOJIETUPOBAHHE).
OO6m1as cxema MoCcTPOCHUsI MOJIEIH.
AJekBaTHOCTb MoJiesieH, (popManu3anus 1 MOAEIHPOBaHUE.
Buaer monenrpoBanus.
Knaccugukanus mozaenei.
["'eonHpopManOHHbBIE MOIEIH.
TabGnuunble UHOOPMAILIIOHHBIE MOJIEIH.
CTpyKTypHBIE MOJEIIH.
['eomeTpuueckue u rpaguueckie KOMIbIOTEPHbIE MOIEIH.
0. OnruMHu3alLUOHHBIE MOJEIH.
11. NudopmanroHHbIE MOJIEIH.
12. MaremaTtudeckue Moaenu. @opmanbHas KiaccHpHUKaIus.
13. Marematunueckue monenu. ConepkarenbHas Kiaccudukanus.
14. OO6mwme cBeneHHsI O MaTEMAaTUYECKOM MOJICITMPOBAHUH.
15. OcobeHHOCTH OCTPOCHUSI MAaTEMAaTHUECKUX MOJIENIEH.
16. OOmiee MOHATHE O CHCTEME.
17. Mozenu CIOXKHBIX CUCTEM M UX (DYHKIUH.

HRoOoo~NoGOr~WNE
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18. Mopens THIA «9EPHBIN SITHK.

19. MeTo1bI MOCTPOCHUS MOJIETICH TUTIA «UEPHBIH SIITHK.

20. 3ajgauu McclieI0BAHUS CIOXKHBIX CUCTEM.

21. O6mume cBeaeHUs: 00 MMUTAIIMOHHOM MOJICIMPOBAHUH.

22. TlpuMeHeHNEe IMHTAIMOHHOTO MOJICTTMPOBAHUS K UCCIICAOBAHUIO PA3TIUYHBIX CUCTEM.
23. IlpeumyiecTBa HCOIB30BAHKUS UMUTAIIMOHHOTO MOJICTUPOBAHMS.

24. TIpuHIUTBI TOCTPOCHUS MOJACTUPYIOIINX UMUTAIIMOHHBIX aJITOPUTMOB.

25. Mogenu Ha OCHOBE KJIETOYHBIX aBTOMATOB.

26. OOmue cBeJeHHs O MOJICIIMPOBAHUH CTOXACTUYECKHX IPOLIECCOB.

27. TeopeTnyeckre OCHOBBI METO/Ia CTOXAaCTUYECKOT'O MOJICITMPOBAHUS.

28. MogenupoBaHHe PaBHOMEPHO PACIPEACTCHHBIX CIyYalHbIX YHCET.

29. MopaenupoBaHUe CIIy4alHOW JUCKPETHOMN BEIIMYUHEIL.

30. MonaenmupoBaHHE HETIPEPHIBHBIX CIYYaHBIX BEIIMYHH.

31. MoaenupoBaHue CIIy4alHBIX BEJIUYHH 3aJJaHHOTO 3aKOHA pacCIpe/IeICHUS.
32. Tlpumep MOAECTUPOBAHUS CITYYAHOTO U3MEHEHUSI COCTOSIHUSI CHCTEMBI.

33. OO0mume cBeeHHUS O CUCTEME MacCOBOT'O OOCITYKUBaHHSI.

34. Bupapl cructeM MaccoBOTO OOCITY>KUBAHHSL.

35. IToToku COOBITHIA.

36. MeToanka MOJIEITMPOBAHUS CHCTEM MAaCCOBOTO OOCTYKHBAHHUS.

5.4. Meroan4yeckue MaTepHalibl, ONpeessiOlde NMPouelypbl OLCHUBAHUS 3HAHWI, YMEHWH,
HABBIKOB M (MJIH) ONBITA [AeATEJbHOCTH, XAPAKTEPU3YIOIIMX JTanbl (OPMUPOBAHUS
KOMIIeTeHIU i

Oo6mee xomdecTBO O0auIoB 110 guciumummae — 100 6amios.

MakcumanbHOE€ KOJUYECTBO OaioB, KOTOpOE MOXKHO HaOpaTh B TEYCHHE CeMecTpa 3a
BBITIOJIHEHUE J1a0OpaTOPHBIX paldOT, MPAKTUYECKYIO TMOATOTOBKY M CaMOCTOATEIbHYIO padoTy
(HanmucaHue KoHcIekToB) — 80 Gaios.

DopMOil TPOMEKYTOUYHON aTTECTAIMU SABJISETCS 3a4ET.
3auéT npoxoAuT B (popMe YCTHOTO coOece0OBaHusI IO BOIIPOCAM.

IIxaxa omeHNBAaHNUA 3249€TA.

Kpurtepuu onenuBanus Banabl

CraBuTca, eciM  CTyOeHT  OOHapyXHBaeT BCECTOPOHHEE, 16-20
CHCTEeMaTHYeCKoe U TIIyOOKOe 3HaHHE MPOrPaMMHOIO MaTepHaia IIo
JTUCLUIUIMHE; OOCTOSTEIbHO aHATU3UPYET CTPYKTYPHYIO B3aUMOCBS3b
paccMaTpUBaEMBIX TEM W Pa3/eNOB IWCIHILIMHBI;, YCBOWJI OCHOBHYIO U
3HaKOM €  JIONOJHUTEIBHOW  JINTepaTypod,  peKOMEeHJIO0BaHHOMH
IporpaMMoOii, a TakKe YCBOWJI B3aMMOCBS3b OCHOBHBIX ITOHATHH
JUCLUIUIMHBl B UX 3HAUYEHUH JUIs IpHoOpeTaeMoil nmpodeccuu; nposBui
TBOPYECKHE CIIOCOOHOCTH B MOHMMAaHWH, M3JI0)KEHUH U WCIOJIh30BAHUHU
y4eOHOro MaTepuaia.

CraBuTcs, eciny CTyJeHT, OOHapyXUBAeT MOJIHOE 3HAHUE MPOTPAMMHOIO 11-15
MaTepualiia, YCICNIHO BBIOJHSAET TPEAYCMOTPEHHBIE B TpOTrpaMMme
3aJJaHMs; YCBOWJ OCHOBHYIO JIHTEPaTypy, PEKOMEHJOBAaHHYIO B
nporpaMMe; IOKa3al  CHUCTEeMAaTHYeCKUH  XapakTep 3HAaHMM 110
IUCHIUIUIMHE W CIIOCOOCH K HMX CaMOCTOSITEIbHOMY TIOMOJNHEHHUIO U
OOHOBJICHHIO B XO7I€ JalibHeIIe 00pa3oBaTeIbHON AeSITEeIbHOCTH.

CraBuTca, ecnM  CTyJeHT OOHapyXHBaeT 3HaHME  OCHOBHOTO 6-10
IPOrpaMMHOI0 MaTepuana B o0beMe, He0OXOIMMOM ISl JTAJIbHEHIIEero
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Kpurtepuu onenuBanus Banabl

o0yyeHHss H TNPO(ECCHOHATBHONW JESATEIBHOCTH; CIPABISETCS C
BBIIIOJTHEHUEM 3aJaHUM, IMPENYCMOTPEHHBIX IIPOrPaMMON; 3HAKOM C
OCHOBHOM JIMTEPATYPOH, PEKOMEHIOBAaHHOM IPOrpaMMOM; JOIyCKAaeT
IOTPEIIHOCTH HETPUHIMIIAAIBHOIO XapaKTepa B OTBETE Ha 3a4eTe

CraBuTCS B TOM Cllydae, €CIM CTYISHT OOHapy>KWUBaeT MpoOeibl B 0-5
3HaHUSIX  OCHOBHOTO  MPOTPaMMHOIO  Marepuaia,  JIOIYyCKaeT
NPUHIUIKATIbHBIE ~ OMKOKM B BBIMOJHECHHUM  MPEIYCMOTPEHHBIX
MPOrpaMMoOi 3aIaHuH.

Hrorosas mkaja oneHUBAHUS pe3yJbTaTOB OCBOCHUSA NUCHUIIJIMHDBI.

HrtoroBasi omneHka MO JIUCUUIUIMHE BBICTABJISETCS MO MpPHUBEACHHON Huxke mmkane. [lpu
BBICTABJICHUM HMTOTOBOH OIICHKH MpErojaBaTelieM YYHUTHIBAaeTCs paboTa oOydaromierocss B TEUCHHUE
OCBOEGHUS JUCLUILINHBI, & TAK)KE OLIEHKA 110 MPOMEKYTOYHON aTTeCTALIUU.

KonnuecTro 6ayios OrieHka 1o TpaauIIMOHHON [IKaJe
81-100 3aureHo

61-80 3auTeHo

41-60 3a4TeHO

0-40 He 3auteno

6. YYUAEBHO-METOANYECKOE U PECYPCHOE OBECHHEYEHHUE JUCLHUITJIMHBI
6.1. OcHoBHas JqUTEpaTypa

1. Manukos, P. ®. OcHOBBI MaTEeMaTHYECKOTO MOJICIIMPOBAHUS : ydeOHOE MOocoOue s By30B /
P. ®. ManmukoB. — 2-¢ u3n. — Mocksa : MzpmarensctBo [Opaiit, 2023. — 403 ¢c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-15279-1. — Tekcr : osnekrponHsni // OOpa3oBarenpHas
wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/520383 (mata obparenwus: 02.07.2024).

2. Coseptkos, I1. . Komneroreproe moaenupoBanue / I1. . CoBeptroB. — Cankr-IletepOypr :
Jlanb, 2023. — 424 c. — ISBN 978-5-507-46708-2. — TekcT : 351eKTpOHHBIN // JIaHb : 371eKTpOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/339761 (mata obpamierus: 02.07.2024).
— Pexum fgoctyna: st aBTOpHU3. MOJIb30BaTENEH.

3. OCHOBBI KOMITBIOTEPHOTO MOJAETHpOBaHus W Bu3yanm3amuu / A. A. bopssk, B. B. Tomopkos,
J. M. EmensbsHoB [u ap.]. — 2-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2024. — 244 c. — ISBN
978-5-507-47408-0. — Tekcr : anekTpoHHBIN // JIaHb : aneKTpoHHO-OnOMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/369233 (nata ob6pamenus: 02.07.2024). — Pexxum gocTyma: Ais aBTOpU3.
IIOJIb30BaTENEH.

4. OCHOBBI KOMIIBIOTEPHOI'O MOJIENUpOBaHMs U Buzyanmuzanuu / A. A. bopssk, B. B. Tonopkos,
J. M. EmensbstHOB [1 ap.]. — 2-e u3x., crep. — Cankr-IlerepOypr : Jlans, 2024. — 244 c. — ISBN
978-5-507-47408-0. — Texkcr : anekTpoHHBbIH // JIaHb : 3eKTpoHHO-0MOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/369233 (nara ob6pamenus: 02.07.2024). — Pexum gocTyma: ajs aBTOpU3.
[I0JIb30BAaTENEH.

6.2. lonotHUTEIbHAS JIUTEPATypPa

1. MaxkapoBa, H. B. Uadopmarnka : yuebnuk / [lox pen. mpod. H. B. Makaposoit. - 3-e
nepepad. usn. - Mocksa : @uHaHcH U ctatucTtka, 2009. - 768 c¢. - ISBN 978-5-279-02202-0. - TekcrT :
AJIEKTPOHHBIN /l ObC "KoHncynbTaHT cryaeHra" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785279022020.html  (mara oOpamenus: 02.07.2024). -
Pexxum noctyma : mo noamucke.
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2. Onoxoit, JI. C. KomnbroTepHble TEXHOJIOTUU B Hayke U o0Opa3oBaHuM : yuyeOHoe mocobue / JI.
C. Onokoit, B. M. Turos. - Mockpa : DOPYM : UHOPA-M, 2019. - 224 c. - (Beicuiee o6pa3oBaHue).
- ISBN 978-5-8199-0469-5. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1002715 (mara o6pamienus: 02.07.2024). — Pexxum mocryma: 1mo
TIOJIITHCKE.

3. Edumosa, U. 0. KomnproTepHoe MmoaenupoBanue : yueoHoe nmocooue / M. FO. Edumona, T. H.
BapdonomeeBa. — 3-e uszg., crep. — Mocksa : @JIMHTA, 2019. — 67 ¢. — ISBN 978-5-9765-2039-
4, — Tekcrt: onexrtpoHHsd// Jlanp : osnekTpoHHO-OMOnMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/125414 (nata oOpamienus: 02.07.2024). — Pexxum ocTymna: 1Jisi aBTOPH3.
[0JIb30BaTENEH.

4. Owmenkos, A. 0. Maremarnueckoe 1 KOMIBIOTEPHOE MOJEIMPOBAHUE COBPEMEHHBIX CHUCTEM
aBTOMATHUYECKOTO YIpaBJIeHUS : yueOHoe ocooue 1 By30B / A. FO. OmenkoB. — Cankr-IlerepOypr
: Jlanb, 2024. — 252 ¢. — ISBN 978-5-507-48725-7. — Tekcrt : 31eKTpoHHBIi // JIaHb : 37eKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/394523 (nara ob6pamenus: 02.07.2024).
— Pexum goctyna: [uist aBTOpHU3. MOJIb30BaTeNeH.

5. Tpyxun, M. I1. KomnbsrorepHoe MoaenupoBaHue U IpoeKTHpoBanue POA: cuCTeMHBIN MTOAXO.
Yacts 1 : yuebnuk ams By3oB / M. I1. Tpyxun. — Cankr-IlerepOypr : Jlanp, 2022. — 408 c. — ISBN
978-5-8114-8693-9. — Tekcr : anekTpoHHBIH // JlaHb : 3nekTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/197548 (nara obpamenus: 02.07.2024). — Pexxum noctyma: Uit aBTOPHU3.
M0JIb30BaTENEH.

6. dypcoB, B. b. Teopernueckue OCHOBBI 3JEKTpOTeXHUKH. Teopus meneid. Teopus mous.
KommerotepHoe MmoaenupoBanue. 3agauu : yaeOHUK st By30B / B. b. @ypcoB. — Cankr-IletepOypr :
Jlanb, 2024. — 436 c. — ISBN 978-5-507-48435-5. — Tekcr : anekTpoHHbIH // JIaHb : JIEKTPOHHO-
o6ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/394388 (nata obpamenus: 02.07.2024).
— Pexwum gocTyna: [uist aBTOpH3. TOJIb30BaTeNeH.

7. Yepnukona, O. C. KomnbroTepnoe monenupoBanue : yueonoe nocodue / O. C. YUepHukona, B.
C. KapmanoB. — Hosocubupck : HI'TY, 2021. — 100 c¢. — ISBN 978-5-7782-4531-0. — Texkcr :
AJICKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/306374 (nara obpamenus: 02.07.2024). — Pexxum noctyma: Uit aBTOPHU3.
IOJIb30BaTENEN.

6.3. Pecypchl muHGOPMAIHOHHO-TEJIEKOMMYHUKAMOHHOM ceTn « MHTEepHET»

1. Wurepner-Yuuepcurer MHdopmannonusix TexHonoruilt [DnexTpoHHBIH pecypc]. - Pexum
noctyna: http://www.intuit.ru.

2. Hayunmas »snektpoHHas OuOnmorexka [DnekTpoHHBIH pecypc]. — Pexum  mocryna:

http://elibrary.ru.

7. METOAUYECKHUE YKA3AHMUSA 110 OCBOEHUIO JUCHUTIJIMHBI
1. Meronnyeckue peKOMEHAAINH 10 MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM.
2. Metoauueckue peKOMEHAALMH 110 OpraHU3aluy CaMOCTOSTENIbHONU PabOTHI.

8. NHO®OPMAIIMOHHBIE TEXHOJIOT'NHN JJIA OCYHIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUTIJIMHE

JInneH3uoHHOE MporpaMMHoOe odecreyeHme:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopmManoHHBIE CIPABOYHbIEC CUCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynprantlIimroc»
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[Tpodeccnonanbabie Oa3bl JTaHHBIX
fgosvo.ru — Tlopran DenepanbHbIX TOCYIAPCTBEHHBIX 00Pa30BATENIbHBIX CTAHIAPTOB BBICIIETO
o0Opa3oBaHus
pravo.gov.ru - OdunuanbHbli HHTEPHET-IOPTAJ IIPABOBOM HHGOPMALIMU
www.edu.ru — deaepanbHblil moprain Poccuiickoe o0pazoBaHue

CBoOOIHO pacmpocTpaHsieMoe HporpaMMHOe oOecredeHHe, B TOM YHUCIE OTEYECTBEHHOIO
IIPOU3BOJICTBA

OMC Ilneep (miis Bocripon3BeieHHUs] DIEKTPOHHBIX YUeOHbIX Moayrieil)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

MartepuanbHO-TEXHUYECKOE 0OecTieyeHe TUCIUILINHBI BKIIOYAeT B ceOs:

- y4eOHBIC ayAWTOPUM IJIsi MPOBEIACHUS YYEOHBIX 3aHSATHH, OCHAIICHHBIE O00OPYJOBaHUEM U
TEXHUYECKUMH CpEACTBAMU OOy4eHHs: y4yeOHOW MeOenblo, JTOCKOW, J€MOHCTPAIMOHHBIM
000pyI0BaHUEM, IEPCOHATBHBIMHI KOMIIBIOTEPAMH, TIPOSKTOPOM;

- TOMEIICHUS [UIsl CaMOCTOATEIbHOW pabOThl, OCHAIICHHBIE KOMIBIOTEPHONH TEXHUKON C
BO3MOXXHOCTBIO MOJKIIIOUEHHEM K ceTu «VIHTepHeT» U obecreueHueM J0CTyla K AJIEKTPOHHOU
nH(pOopMalMOHHO-00pa30BaTEeNLHOM cpee.
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