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

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

3agauu AMCUMILINHBIL
- (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
JucuumirHa BXOAUT B 4YacTh, (popMupyemas ydyacTHMKaMH OOpa3oBaTENbHBIX OTHOLIEHUH
brnoka 1 «/{ucuunnunsl (MOaynn)» U ABISETCS 005A3aT€IbHON U1 U3YUECHHUS.

Jlis oCBOEHHUS AMCLUMILIMHBI CTYAEHTBHl UCHOJB3YIOT 3HAHUS, YMEHUS, HAaBBIKU, MOJIYYECHHBIE U
c(OpMUPOBAHHbIE B XOJI€ U3yUEHUs AUCLUUIUIMH «Bpiciias marematukay, «DineMeHTapHas (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-HMCCIeI0BaTeNbcKas padoTa
(moiy4yeHue nepBUYHBIX HaBBIKOB HAYYHO-UCCIIEI0BATEIbCKON padOThl)) MPAKTHUK.

N3yueHne qUCHUIUIMHBI ABJsieTCs 0a30H 7151 OCBOGHUS TUCLUILINH «AcTpodusuka» u «MeTtoauka
npodunpHOro oOyueHuss (QU3MKe» MpU TMPOXOXKJIEHUU IPOU3BOJCTBEHHOW NPAKTUKU (HAy4YHO-
HCCIIeIOBATENBCKOM paboThI).

3. OFBbEM U COJAEPXAHUE JUCHUILJINHBI
3.1. O0beM IUCHUIIIUHDI

Popma o0ydeHHs
IMoka3aTenb 00beMa TUCIHILTHHBI
Ounas

O0BeM OUCIUILUIMHEI B 3aYE€THBIX €IUHHUIIAX 4
OO0BbeM IUCIUILIMHEI B Yacax 144
KonrakTHasi pa6ora 96,2

Jlexnun 32

JlaGoparopHbie 3aHATHS 64

B TOM 4HcIIe B popMare NpakTUIECKOH 64
[TOJATOTOBKH




KoHTakTHBIE Yackl Ha MPOMEKYTOUHYIO 0,2
aTTeCTaIHIO:

3auér 0,2
CamocrositenbHas paboTa 40
Kontposnb 7,8

dopma IpOMEKyTOUHON aTTecTauu: 3a4€T B 8 cemecTpe st OUHON (POPMBI

3.2. Conep:xaHue TUCHMILIUHBI

HaumeHoBaHue pa3jiesioB (TeM)
AUCHMILINHBI ¢ KPATKUM CO/lep:KaHueM

KoauuecTBO 4acoB

Jlekuuu | JlaGoparopHbie

3aHATHA

001
ee
KOJI-
BO

U3 HUX,
B
dopme
NPaKTH
YecKoi
MOAroTo
BKH

Tema 1. MoaenupoBaHue Kak METOJ MO3HAHUS.
[lonsatue «monmenb» M «MakeT». MozenupoBaHue
Kak MeToj no3HaHus. HaTypanbHble n abcTpakTHbIE
Mozenu. Bunbl MonenupoBaHus B €CTECTBEHHBIX U
TeXHUYeCKUX Haykax. Kmaccudukanus monenei.
OcHOBBI TeOpUM TOAOOMS M  MOJAEIMPOBAHUS.
KomnerorepHast Mmogenb. AGCTpaKkTHbIE MOAETU U X
KJaccuukanus. BepOanbHble MOJIETIH.
Nudpopmannonnsie Monenu. OOBEKThI U UX CBS3H.
CuHcTeMHBIN TOAX0/1 B HAYYHBIX MCCIEN0BAHUSX.

Tema 2. MaTreMaTtuueckoe MOICIUPOBAHUE.
dusznueckue OCHOBBI dbopMynupoBaHus
MaTeMaTHYECKON MOJIEIIH. muranmonnoe
MoJenupoBanue. JJnHamuueckue cucremsl. Moaenu
JTMHAMHYECKHUX CHCTEM. NHCcTpyMeHTaIbHBIE
MPOrPAMMHBIE  CPEICTBAa I  MOJEIUPOBAHUSA
JTUHAMHYECKUX CHUCTEeM. J[MHAaMHYeCKHe CHCTEMBL.
Mogaenu JTUHAMHAYECKHX CHCTEM.
NHCTpyMeHTaNbHbIE TPOTPAMMHBIE CpPEACTBA IS
MOJICTIMPOBAHNS JUHAMUYECKUX CUCTEM.

10
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Tema 3. T'eoMerpuueckoe MOACIMPOBAHUE U
KOMIIbIOTEpHAs TpadukKa.

Paznuunsie OAXOMbI K KJaccupuKaluu
MaTEeMaTHYECKUX MOJCIICH. Mopenu c
COCPEOTOYECHHBIMU u pacrpenenéHHbIMU
[apaMeTpamu. JIMCKpUIITUBHBIE,
ONTUMU3ALMOHHBIE, MHOKPUTEPUAIIBHBIE U UTPOBBIE
MoienH. JI0CTOBEPHOCTh YNCIEHHON MOJIENH

12

12

Tema 4. HatypHbIil U YUCTIEHHBIA SKCIIEPUMEHT.
Uucnennsle, HaTypajbHble SKCHEPUMEHTHI U HUX
B3alMOCBS3b C TeOpuel. AHaJIU3 U UHTEpIpeTalus
MOJIETIH.

14

14

Tema 5. MoaenupoBaHHe CTOXACTUYECKHX CHUCTEM.
MeTo CTaTUCTHYECKUX.

MoaenupoBanue IOCIeIOBaTEILHOCTEH
HE3aBUCHUMBIX i 3aBHUCHMBIX CITy4alHBIX
ucnbiTaHuid. OOHMH  aJrOpuTM  MOJCITHPOBAHHS
JUCKPETHOM  CIy4alHOM  BenuuuHbl. Mogenu
MacCcoOBOT'O 00CITyKBaHUS. [Tepexon
JETEPMUHUPOBAHHBIX CHCTEM Xa0THYECKOMY
MOBEICHHIO.

12

12

Tema 6. MaremaTuueckoe MOJEIMPOBAHUE B
€CTECTBO3HAHUHU.

Matemaruueckoe MOJEIMPOBAaHUE B OHOJIOTUU U
skosiornd. Mogzens nonynsuuu. MozaenupoBaHue
HOPMaJbHOIO  Pa3MHOKEHHUS, HEOTrPAHUYEHHOI'O
pocra. 3apoKJIeHUE PaBHOBECHS IIPU Pa3MHOKECHHH.
Bnusinue KOHKYpPEHLUU Ha paBHOBECHE.
BMmemiarensctBo B paBHOBecue. AOCOIIOTHBIE U
OTHOCHUTEJNIbHBIE KBOTHI OTJIOBAa. MojaenupoBaHue
XUMHMUYECKUX  peakuuili.  MopenupoBaHue B
skoHOMmuKe. [Ipocreiimme 3agauvl  JIMHEHHOTO
nporpammupoBanus. [IpoGiembl MoJenIUpOBaHUs B
¢u3uke. DBOIOLNS MPEICTAaBICHUM MOAEIN aToMa.
MopnenupoBanusi ~ NPEAMETHO-KOMMYHUKATHBHBIX
cpen (mpenMeTHOM 00J1acTh) Cneuunduka
UCIOJIb30BaHUsI KOMIIBIOTEPHOTO MOJEIMPOBAHMS B
MeJarornyeckux MNporpaMMHBIX CpPEJICTBaX.

16

16

Hrtoro

32

64

64

IMPAKTHUYECKASA ITIOAI'OTOBKA

Tema

3ajaHue HA MIPAKTHYECKYI0
HOI{FOTOBKy (nenarornqecxaﬁ
AeATeTbHOCTD)

KoanuyecTBo
4acoB




Tema 2. MaTtemaTudeckoe OnummuTe MaTeMaTHYECKYI0 MOJEIb
MOJICJIUPOBAHUE. U BeIBeIUTE ()OPMYIIBI 3aBUCUMOCTHU 10
TEMIIepaTypbl OT BPEMEHHU IS
3aJ]a4M OCTHIBAHUS YaIlKu Kode
Tema 3. 'eomeTpuyeckoe Hcnonb3ys reomeTpuyeckuit
MOJEIUPOBAHUE U anroput™m Monre-Kapiio, Berauciaure 12
KOMIThbIOTEpHas Trpaduka. 00BbEM PUTYPBI CITOKHOM HOPMBI
Tema 4. Harypublii u IIpoBeauTe HATYPHBIN SKCIIEPUMEHT
YUCJICHHBINA SKCIIEPUMEHT. naJeHust Teja CI0XKHOU popmbl
(«popma 1uis 3anieKaHus U3 14
ATFOMUHHEBOU (POJIBIU») U OTTUIIIHTE
MaTEeMaTUYECKYI0 MOJIEIb NaJeHUs C
y4€TOM CONPOTHBIICHUS BO3yXa
Tema 5. MonenupoBanue Harnmmure nporpammy
CTOXaCTUYECKUX CUCTEM. MoenrpoBanus meroaa broddona
Meto1 CTaTUCTUYECKHX. s onpenenenus uncia [1u,
MPOBEIUTE 10349 SKCIIEPUMEHTOB 12
U OTIPEJICTTUTE TOTPEIIHOCTH
BbIYMCIIeHHs unciaa [1u
Tema 6. MaTemaTuueckoe Cmonenupyiite AMHAMUKY
MOJICJIMPOBAHUE B YUCJICHHOCTHU JIBYX KOHKYPUPYIOITUX 16
€CTECTBO3HAHUH. BHJIOB T10 MOJIETTH «XHIIHUK-
Kepta»

4. YYEBHO-METOIMWYECKOE OBECIHEYEHUE CAMOCTOSTEJBLHOM PABOTHI

OBYYAIOIIUXCHA
Tembl aas Hsyuaembie Koa-Bo Dopmbl Metoauueckoe | Dopmbl
CaMOCTOSITEJILHOIO BOIIPOCHI 4acoB CaMoOCTOSIT. | oOecre4eHHe |OTYETHOCT
H3y4YeHus padoThI U
Tema 1. Uctopus Tpu HanpasieHUs 4 Pa6ora c VY4eOHo- KoHcnekr.
pa3BUTHS B UCTOpUU JUTEPATYypOH | METOIUYECKOE
KOMITBIOTEPHOTO MOJIETTUPOBAHUS U CEThIO oOecrnieueHue
MOJIETTUPOBAHUS VHTEepHeT. | AMCHUIUIMHBI
Tema 2. W3syuenue | Kapkachas 4 Pa6ora c VY4eOHo- Koncnexr.
TFEOMETPUUYECKUX U | MOJEIb, JUTEPATYypOH | METOIUYECKOE
rpaduyecKkux MIOBEPXHOCTHOE U CEThIO oOecrnieueHue
KOMIIBIOTEPHBIX MOJIETTUPOBAaHUY WHTEepHeT. | AMCHUIUINHBI
MoJenen TBEPAOTEJIbHAS
MOJIEIb,
rpaduueckoe
IIPEJICTaBICHNE
pe3ysbTaToB
pacuera




Tewma 3. [Toctpoenue | [lonsitue 4 PaboTa c VYuebHo- KoHncmexkr.
Y U3yueHue «MareMaTudecKas JTUTEPATypOil | METOIUYECKOE
MaTeMaTH4eCKOn MOJIETIbY, U CEThIO obecrieueHue
MOJIeTTH KJIacCU(UKALIUS WuTepHeT. | TUCIUILIAHBI

MOJEeH,

YHHUBEPCATHHOCTh

MoJieJen
Tema 4. U3yuenue CTpyKTYypHO- 8 PaGora ¢ Y4eOHo- Koncnexr.
CTPYKTYpHO- CJIOKHbBIE JUTEPaTypoil | METOIUYECKOe
CJIOKHOM TUOPUAHON | CUCTEMBI, U CETBIO obecrnieueHue
JTMHAMHYECKOI ruOpuaHbIE WuTepHer. | TUCHUILIAHBI
CUCTEMBI CUCTEMBI
Tema 5. [Ipocras 8 Pabota c YuebHo- KoHcmexkr.
MonenupoBanue JTUHAMHUYECKast JTUTEPATypO | METOJIUYECKOE
CJIOKHBIX CUCTEM CUCTeMa, U CEThIO obecrieueHue

JTMTHAMHUYeCKast WuTepHeT. | TUCIUIUIAHBI

CUCTEeMa,

MEHSIOIIas CBOE

MOBE/ICHUE BO

BPEMCHH
Tema 6. NMurannoHHoe 4 Pabora c YuyebHo- Koncnexr.
[Tpumenenue MOJICTTUPOBAHUE JTUTEPATYypPOH | METOJIUIECKOE
MMUTAIIOHHOTO meTo «MoHTe- U CEThIO obecrnieueHue
MoaenupoBanus 1t | Kapno» WNHTepHeT. | IMCUUILIMHBI
HAXO0XJICHUS AITOPUTMBI
3HAYCHUS YHCTIa 7T
Tema 7. [Tonsatue 8 Pa6ora c Yy4eOHo- KoHncnexkr.
KomnsrorepHslii «OKCIIEPUMEHT, JUTEPATYpOU | METOIUYECKOE
AKCIIEPUMEHT MOJIEH U CEThIO obecrieueHue

IKCIIEPUMEHTA WuTepHeT. | TUCIUIUTAHBI

BU/IBI,

IKCIIEPUMEHTOB

OCHOBHBIE JTarlbl

BBIUHCITUTEILHOT

0 KCIIEPUMEHTA,

cdepsl

MPUMEHEHUS

BBIUHCITUTEILHOT

0 DJKCHEpHUMEHTa

u

MaTeMaTHYECKOTO

MOJICTTUPOBAHUS
Hroro 40

5. ®OH]JI OIEHOYHBIX CPEJACTB JJsd TMNPOBEJEHUSA TEKYIIEX W

IMPOMEXYTOYHOM ATTECTAIIMH IO TUCITATIIMHE

5.1. IlepedyeHb KOMIETEHIMI ¢ YKAa3aHHMeM 3TamnoB MX (POPMHPOBAHHS B Npolecce OCBOCHUS

o0pa3oBaTe/IbHOI NPOrPaMMBblI

KO)_I M HAUMCHOBAHHEC KOMIICTCHIINH

Jtansl GOpMHPOBAHUA




KO}_] M HAUMECHOBAHHE€ KOMIICTCHIINH

Jtansl GOpMHPOBAHUA

[1IK-1. CriocoOeH ocBanBaTh ¥ UCHOJIB30BATh

TCOPCTUYCCKHUC 3HAHUA U ITPAKTUYCCKUC YMCHUA U
HaBBIKU B Hpe,HMeTHOfI obnactu IIpU pCUHICHUN

npodeccCHoHABHBIX 33]1a4.

1. PaboTa Ha y4eOHBIX 3aHATHSIX.
2. CamocTosTenbHas padora.

5.2. Onncanue noka3zaresieil U KpUTEPpHeEB OLEHUBAHNS KOMIETEHIMA HA Pa3JIMYHBIX ITaNax ux
(¢hopMupoBaHusi, ONHCAHHE HIKAJ OLlEeHUBAHUSA

OuennBa
YpoBenb
eMble Itan . Kpurepun HIxamxa
KOMIIeTe copmHpo- (¢opmupoBanus Omncanne nokasareseit OLIEHUBAHHN | OLIEHMBAHMUSA
BAHHOCTH
HUIMH
IK-1 IToporoesni | 1. PaboTa Ha 3HaeT TEOPETHICCKUE KoHcrrekr, [xara
yueOHBIX 3aHATHUIX OCHOBEI B ITPeIMETHON JlaGopartopHast | OLeHHBaHUS
2. CaMocTOsATENbHAS | O0JIACTH MPHU PEIICHUU pabota KOHCIIEKTa
pabora poeccnoHaIbHBIX [kana
3aga4 OLICHUBAHUS
YMeeT uconbp30BaTh nabopaTtopHO
3HaHUS B IPEeIMETHOMN 1 paboTHI
o0JyacTv py pereHnn
npodeccuoHaIbHBIX
3ajJ1a4.
[Iponsunyt | 1. Pabota Ha 3HaeT TEOPETUUECKUE Koncrmekr, [xamna
13171 YYIeOHBIX 3aHITHIX OCHOBBI B IIPEIMETHON JlaboparopHast | olleHMBaHUSA
2. CaMocTOsATeIbHAS | O0JIACTH MPHU PEIICHUU pabora, KOHCIIEKTa
pabora poeccnoHaIbHBIX mpakTudeckas | Ilkama
3ajga4 MOJArOTOBKA OLICHUBAHUS
YMeer uconbp30BaTh nabopaTtopHO
3HAHUS B IPEAMETHOMN 1 paboThI
00J1acTH NIPHU peIeHUN Hlkamna
podecCHOHANBHBIX OLICHUBAHUS
3ajau. NPaKTHIECKO
Brnageer ocHOBHBIMH u
METOAAMHU KPUTHYECKOTO MOJTOTOBKH
aHaJM3a [Py PelICHUH
podecCHOoHaTbHBIX
3a1a4
Illkana oueHUBaHus J1adOPATOPHBIX PadoT.
Kpurepuii oneHnBanus bamusr
[IpakTHdeckoe 3alaHue BBHIMOTHEHO TMOJHOCTHIO, OQOPMIIEHO M0 00pasiy,
COOTBETCTBYET  TNPEIBABISIEMbIM  TpeOOBaHMsIM (K  KOKIOMY  3aJIaHUIO 5
MPEIBSABISIOTCS CBOM TpPeOOBaHWA, MPOIMUCAHHBIE TEpe] KaXAbIM 3aJaHHEM B
9IEKTPOHHOM Kypce). CaaHo B yKa3aHHBIE CPOKH.
[IpakTrueckoe 3agaHue BBIMOTHEHO TOJHOCTHIO, OQopMiIeHO ™0 oOpasiy,
COOTBETCTBYET  TMpPENBSBISAEMBIM  TpeOOBaHUAM (K  KaXAOMY  3aJaHHIO 4
MPEABSIBISIOTCS CBOM TpeOOBaHWs, MPOMHCAHHBIC TMEpe] KaKIbIM 3aJlaHheM B
ANIEKTPOHHOM Kypce).
[IpakTueckoe 3alaHUE BBINOJHEHO TMOJHOCThIO, HO €CTh HETOYHOCTH B
opopmileHMHM MaTepuana WM COBCEM HE COOTBETCTBYET TpeOOBaHUSM, 3
MIPEABSIBISIEMBIM K 0()OPMIICHUTO

9




HpaKTI/I‘IeCKOC 3aJaHHUC BBIIIOJITHEHO HE IIOJHOCTBIO HIJIM €CThb HETOYHOCTHU B
BBIIIOJIHCHUH, €CThb HCETOYHOCTH B Oq)OpMJICHI/II/I Marcpuajla HJIM COBCEM HC 2
COOTBETCTBYCT Tpe6OBaHI/I$IM, MPCABABIIAICMBIM K O(bOpMJ'ICHI/II-O

CTyIeHT MpHUCTYNWII K BBITOJHEHUIO MTPAKTHYECKOTO 33JJaHNs, OJTHAKO HH OJIHA U3
3a7a4 HE BBIIIOJHEHA, a OQOPMIIEHHE COBCEM HE COOTBETCTBYET TPEOOBaHHSIM, 1
IPEIbSIBIIEMBIM K 0()OPMIICHUIO

(@)

HpaKTI/ILIeCKOC 3aaHuEC HE BBITIOJITHCHO

MaxkcuMalibHOE KOJIMYECTBO 0AJIOB 5

MIxana oneHUBAHNUA KOHCIIEKTA.

Kputepuu onenuBanust banbt

TexkcT KOHCIEKTa JIOTMUYECKH BBICTPOGH U TOYHO H3JIOKEH, SICEH BECh XOJ 1
paccyxIeHus

HaHBI OTBCTBI Ha BCC IMOCTABJICHHBLIC BOIIPOCHI, U3JIOKCHBI HAYYHBIM A3BIKOM, C 1
IMMPUMEHCHUEM TCPMHUHOJIOTUA

OrBer Ha Ka)KI[I)If/'I BOIIPOC 3aKaHYMBATLCSA BBIBOAOM, COKpALICHHA CJIOB B TCKCTC 1
OTCYTCTBYIOT (I/IJ'II/I HCII0JIb30BaHbI O6H.I€HpI/IHHTBIC)

Odopmrenne cooTBeTcTBYeT 00pasiy. [IpeacraBiensl HEOOXOAUMBIE TaOIUIIBI U 1
CXEMBI

MaxkcuMalibHOE KOJIMYECTBO 0aJUIOB 4

HIkana oneHnBaHusI NPAKTHYECKOH NMOATOTOBKH

Kpurepuii onieHuBanus bayner

[TpakTryeckoe 3aaHne BHIMOIHEHO MOTHOCTHIO, 0()OPMIIEHO 10 00pa3ily, COOTBETCTBYET
MPeIbABISEMBbIM TPeOOBAHMIM (K KaXJAOMY 33aJaHUIO MPEIbSBISIIOTCS CBOM TpeOOBaHUs,
MPOMUCAHHBIC Tepe KaKIbIM 3aJlaHHUEM B DJIEKTPOHHOM Kypce). ClaHo B yKa3aHHbBIE
CPOKHU.

IIpakTyeckoe 3ajaHHE BBIIOJIHEHO IOJHOCTHbIO, HO €CThb HETOUYHOCTH B O(GOPMIICHUU
MaTepuajga WM COBCEM HE COOTBETCTBYET TpeOOBaHUSAM, MPEABABISIEMBIM K 4
oopmieHHo

[IpakTHdeckoe 3aJJaHue BBIIOJIHEHO HE MOJIHOCTHIO UM €CTh HETOUHOCTH B BBIIIOJIHEHUH,
€CTb HETOYHOCTH B O(OPMJIEHHH MaTepuaisa WIM COBCEM HE COOTBETCTBYET 3
TpeOOBaHUSM, PEIbSIBISIEMBIM K 0OPMIIEHHUIO

o

HpaKTI/I‘ICCKOC 3aaHuC HC BBITTIOJITHCHO

MakcumanbHOE KOJIUYECTBO OAIIIOB 5

5.3. TunoBble KOHTPOJbHBIC 3aJaHMS WJIM HHbIC MATEPHAJbI, HEO0OXOAMMBbIC I OLEHKH
3HAHMH, YMEHHH, HaBBLIKOB M (WJH) ONBITA [AEATEJbHOCTH, XAPAKTEPU3YIOIUMX J3Talbl
(opMHpoOBaHUSI KOMIIETCHIIHIT B poLecce 0CBOCHHUsI 00Pa30BaTeIbHON NMPOrpPaMMbl

3aganus 119 NPAKTHYECKOH NOATOTOBKH
Hean padoTthl. 13ydyeHne nepexona oT nopsaka K Xaocy Ha pUMepe MOJIENIN POCTA MOMYJISLINH.
3apanme 1. Hanummre nporpaMmy, 0ToOpakaromyro AUHAMHUKY W3MEHEHHs YUCICHHOCTH MOIYJISLIUN
BO BPEMEHH B 3aBHCHUMOCTH OT mapamerpa I. Pe3ynpTaT npeactaBbTe B Bujae rpaduxa. Mcxoausiit kox
nporpammel coxpanute B aiiie Ferhulst.py
3aganue 2. Hamumwmre nporpamMmy mOCTpoeHHs] OH(PYpKAlMOHHOM JuarpamMmbl, OTpa)karomien
3aBUCUMOCTh JTUHAMUKHA OT mapameTrpa I. VcxXoaHblii KoJX mporpamMmbl cOXpaHuTe B aiine
Bifurcation.py
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3aganmne 3. OTueT 0 BhIMOJNIHEHHM 3a7anHus — Qaitasl Ferhulst.py u Bifurcation.py - Bbutoxute B
20C.

IIpuMepHBbIi BApUAHT J1a00pPATOPHO padoTHI.
«Moaeanb najgenus Tesa BOJM3M NOBEPXHOCTH 3eMJIn
€ Y4€TOM CONPOTHUBJIEHUS] BO3AYXa»

Heab padornl. CpencTBaMu 3JIeKTPOHHBIX Tabiui EXcel peamusoBath Mojenb majeHus Tena C
y4€TOM CONPOTUBIICHHS] BO3yXa M CPaBHUTH MOJIETb C JAHHBIMH, MPOBEAEHHOTO HAMU HATYpHOI'O
SKCIIEPUMEHTA.

3apanue 1. Paccuutarh CKOpOCTh M KOOPAMHATHI MAJAIONIETO Tela 10 OMUCAHHOM B JIGKIIMU MOJIETH
najieHust Teaa ¢ yuéToM COMPOTUBIICHUS BO3TyXa.

3aganue 2. [lpumeHuTh MOJENh K OOBEKTaM TMPOBEACHHOTO HAMH HATYpPHOTO JKCIEPHMEHTA:
pa3IMYHBIM IIapaM, MbUIBHBIM MY3bIpsIM HU (opMouke uis 3amekaHus. W3 mpoBeneHHON cepuu
9KCIIEPUMEHTOB I KAKI0T0 00BEKTa BEIOPATh OMH JTYUIIIHIA.

3aganue 3. [ kaxaoro oObeKTa CPaBHUTH SKCIEPUMEHTAIIbHBIE JTAHHBIE C MOJIENIbIO, PACCUNTAB

2 o
Zi(yiaxcn _yimo,u) — CYMMY KBaJpaTOB OTKIOHCHHH OSKCIICPUMCHTAJIIbHBIX JAHHBIX OT [JAHHBIX,

paccYMTaHHBIX MO MOJENHM M (MCHONB3ys MOAOOp TMapaMerpa WIM TOUCK peIIeHus) Mmono0paTrh
napamMeTpbl MOJENIU TaKUM 00pa3oM, 4TOObI CyMMa Obljla MUHUMAaJIbHOM.

3ananue 4. BoinonHennsie 3amganus Excel coxpanuth B (aiie mox umenem «Mojenb HaaeHUs C
YYETOM CONPOTUBIICHUS BO3AYyXa» U NPUKPENUTH K 33JaHUIO.

IIpumepHBIi BApUAHT J1a00PATOPHOI padoOThHI.
«INUIEeMHOJIOTHYECKOe MO/IeIPOBAHME»

Heas padotsl. M3yuenne SIR monenu pacnpocTpaHeHUs SMTUIEMUM.

3apanue 1. Hanummre nporpaMmMy, 0TOOpaXKaroIyo TUHAMUKY SITHAIEMAYECKOT0 MMpoIiecca Ha
ocHoBe SIR monenu. Pe3ynbpTaT npencraBpTe B BUE rpaduka.

3apanue 2. Coxpanute nporpammy mnoa umeHem SIR.py

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

IIpumepHbIe TeMBbI 1J151 KOHCIEKTOB.
OCHOBHBIE OHATHUS MOJIETUPOBaHUS (0OBEKT, MOJIENb, MOJICTUPOBAHHE).
OO6mias cxema MoCcTPOSHUsI MOJIEIH.
AJIEKBaTHOCTH MOeNel, popManu3anus U MOCTUPOBaHUE.
WNHupopmaninoHHbIE MOJIENH.
Matematuueckue moaenu. @opmanbHast Kiaccu(UKaImsl.
6 Oco00EHHOCTH MTOCTPOCHUSI MATEMAaTHIECKUX MOIETIeH.
7. luHaMU4YECKUE CUCTEMBI
8. MojenupoBaHue CIOKHBIX CUCTEM
9. IMuTaniMoHHOE MOJIETUPOBaHHE.
10. Mogenu CIOXKHBIX CUCTEM M UX (DYHKITHH.
11. Mopens THNA «9EPHBIN AITHK.
12. MonenupoBaHue CTOXaCTUYECKHUX ITPOLIECCOB
13.MoaenrpoBaHue CUCTEM MAaCCOBOT0 00CTYKUBAHUS
14. O6mue cBeACHUS O MOJETMPOBAHUH CTOXACTHYECKUX MPOIECCOB.

orwdPE

IIpuMepHBIEe BONIPOCHI K 324€TY.
1. OcHoOBHBIC TOHATHS MOAECTUPOBaHUS (0O0BEKT, MOAEIH, MOJCIUPOBAHHE).
2. OOmias cxema MOCTPOSHUS MOJICITH.
3. AnekBaTHOCTh MoJeNel, hopManu3aus 1 MOAeIMPOBaHNUE.
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Buael monenrpoBanus.

Knaccudukanmst momeneii.

['eonHpopmMamoHHbIe MOJIEIH.

Ta6mmunbie HHGOPMAITMOHHBIC MOICIIH.

CTpyKTypHBIE MOJIEIIH.

['eomeTpuyeckue U rpaguiIecKue KOMITbIOTEPHBIC MOICIIH.

0. OnTUMHU3aILMOHHBIC MOJICIIH.

11. NudopmanmoHHbIC MOICIIH.

12. Marematuueckue mojenu. @opmanbHas Ki1acCupUKaAIHSL.

13. MaremaTtudeckue mojaenu. CoaepikaresbHas KiacCupuKarus.

14. OO6mue cBeeHHsI O MaTEMAaTUYECKOM MOJICIIMPOBAHUH.

15. OcoOeHHOCTH TTOCTPOSHUS MAaTEMAaTUUECKUX MOJICIICH.

16. OO1ee MOHITHE O CUCTEME.

17. Mopenu CIIOXKHBIX CUCTEM U UX (PYHKITUH.

18. Mopens THIA «9EPHBIN SITHK.

19. MeTo1bl TOCTPOCHUS MOJICTICH TUTIA «UCPHBIH SIITHK.

20. 3ajgauu ucciieI0BaHUs CI0XKHBIX CUCTEM.

21. O6mume cBeaeHUss 00 MMUTAIIMOHHOM MOJICIIMPOBAHUH.

22. TlpuMeHeHNEe IMHTAMOHHOTO MOJICITMPOBAHUS K UCCIICAOBAHUIO PA3TUMIHBIX CHCTEM.
23. IlpeumyiecTBa UCIOIH30BAHUS HUMUTALIMOHHOTO MOJICTHPOBAHUSI.

24. TIpuHIUTBI TOCTPOCHUS MOJICTUPYIONINX UMUTAIIHOHHBIX aJITOPUTMOB.
25. Mogenu Ha OCHOBE KJIIETOYHBIX aBTOMATOB.

26. OOmrue cBeeHUsI 0 MOJICITUPOBAHUN CTOXACTHYECKUX MPOIIECCOB.

27. TeopeTnyeckre OCHOBBI METOJIa CTOXAaCTUYECKOT'O MOJICITMPOBAHUS.
28. MopenupoBaHie paBHOMEPHO PACIPEICIICHHBIX CITy9aifHBIX YUCEI.

29. MonaenupoBaHHe CIIy4alHON JUCKPETHON BEJIUYHHBI.

30. MonenupoBaHue HEMPEPHIBHBIX CIIyYaiHBIX BEITMYUH.

31. MonenupoBaHHe CIy4YalHBIX BEIMYUH 33JaHHOTO 3aKOHA paclpeelICHHUS.
32. Tlpumep MOAECTUPOBAHUS CITYYAHOTO U3MEHEHUS COCTOSIHUSI CHCTEMBI.
33. OOmme cBeeHus: 0 CUCTEME MacCOBOTO OOCITY>KHBaHHUSI.

34. Bupasl cucteM MaccoBOTO OOCITYKUBAHHSL.

35. IToToku COOBITHIA.

36. MeToanka MOJIEITMPOBAHUS CHCTEM MAacCOBOTO OOCTYKHBAHHUS.

RBO0o~NOoOGA~

5.4. Meroanueckue MaTepHabl, ONpeAe/siONe NMPoueaypbl OLCHWBAHUS 3HAHMH, yMEHMIH,
HABBIKOB M (MJIH) ONBITA [AeATEJbHOCTH, XAPAKTEPU3YIOIIMX JTanbl (OPMUPOBAHUS
KOMIIeTeH LU

O01ee kom4uecTBO 0aIoB o nucnuiunbe — 100 0amios.

MakcumanbHOe KOJIMYEeCTBO OajuloB, KOTOpPOE MOKHO HaOpaTh B TEYEHHME ceMecTpa 3a
BBITIOJTHEHUE JIa0OpaTOpPHBIX pPAa0OT, MPaKTUYECKYI0 IOATOTOBKY M CaMOCTOATEIbHYIO paboTy
(HanucaHnue KOHCTeKToB) — 80 OanoB.

DopMOil TPOMEKYTOUYHON ATTECTAIIUU SABJISETCS 3a4ET.
3auét mpoxoauT B GopMe YCTHOTO COOECEJOBAHUS IO BOIIPOCAM.

IIxasa oneHNBAHUA 3249€ETA.

Kpurepuu onenuBanus Banabl

CraBuTca, ecid  CTYyOeHT  OOHapyXHBaeT BCECTOpPOHHEE, 16-20
CHCTEeMaTH4YecKoe W TIIyOOKOe 3HaHHE IMPOTPaMMHOIO MaTepHaia II0
JTMCLUUIUIMHE; OOCTOSITEIbHO aHAJIU3UPYET CTPYKTYPHYIO B3aUMOCBSI3b

12



Kpurtepuu onenuBanus Banabl

paccMaTpuBaeMbIX TEM M Pa3/IeNIOB JUCIHHUIUIMHBI; YCBOWJI OCHOBHYIO M
3HAKOM €  JIONOJIHUTENBHOM  JINTEpPaTypod,  pPEeKOMEHIOBAaHHOI
porpaMMoi, a TakKe YCBOWJ B3aMMOCBS3b OCHOBHBIX MOHSTHI
JUCHUIUIMHBL B UX 3HAUEHUU Ui MpuoOperaeMoil mpodeccuu; mposBUl
TBOPUYECKHE CIIOCOOHOCTH B MOHWMAHUU, W3JI0KEHUU M UCTIOIH30BAHUU
yueOHOro Marepuana.

CraButcs, eciiu CTYACHT, OOHAPYKUBACT MOJIHOE 3HAHUE MPOTPAMMHOTO 11-15
MaTepuaia, YCHEIIHO BBIMOJIHSIET MPEeIyCMOTPEHHbIE B Iporpamme
3a/laHMs; YCBOMJI OCHOBHYIO JIUTEPATypy, PEKOMEHJOBAHHYIO B
mporpaMMe; IOKa3aJl CHCTEMaTHYeCKHil  XapakTep 3HaHUH 110
JTUCIUIUIMHE W CIOCOOCH K HX CaMOCTOSATEIHHOMY IIOMOJHEHUIO |
OOHOBJICHHUIO B X0JI€ AajbHellel o0pa3oBaTeNbHOM NESTEIIbHOCTH.

CraBuTcs, ecnM  CTyIEHT OOHapyXHBaeT 3HaHHE  OCHOBHOTO 6-10
IPOrpaMMHOI0 MaTepuasia B o0beMe, HeOOXOAUMOM [yl JallbHeHIero
oO0ydyeHHst M TNPO(PECCHOHATBHOW JEATENIHOCTH; CIPABIAETCA C
BBINIOJTHEHUEM 3aJaHUM, IPENYCMOTPEHHBIX IIPOrPpaMMON; 3HAKOM C
OCHOBHOM JIMTEPATYPOH, PEKOMEHIOBAaHHOM IPOrpaMMOM; IOIyCKAaeT
IIOTPEIIHOCTH HETPUHIMIIAAIBHOIO XapaKTepa B OTBETE HA 3a4eTe

CraBuTCcs B TOM cllydae, €CJIM CTYACHT OOHapyKMBaeT MpOOENibl B 0-5
3HaHUSIX  OCHOBHOTO  MPOTPaMMHOIO  Marepuaia,  JIOIMYyCKaeT
IMPUHIUIINAJIBHBIC OHII/I6KI/I B BBITIOJIHCHUU MpeaAyCMOTPCHHBIX
pOrpamMMoii 3a1aHuii.

Hroromas mkaja oueHUBaAHHUS pe3yJbTaTOB OCBOCHUSA NUCHUIIJIMHDBI.

Hrorosass oneHka IO AUCUMIUIMHE BBICTABISAECTCS MO NPUBEACHHOW HMKe Mmikane. [Ipu
BBICTABJICHUH HMTOTOBOM OIIEHKH IPEMNOJIaBaTelieM Y4YUTHIBAETCS padoTa OOy4aromerocs B TEYEHUE
OCBOEHUSI TUCUUILIMHBI, & TAKXKE OLIEHKA IO IPOMEKYTOYHOU aTTECTALIUH.

KommuectBo 0anioB Or1eHKa Mo TpaANIIMOHHON TITKaJIe
81-100 3aureHo

61-80 3aureHo

41-60 3a4yTeHo

0-40 He 3aureno

6. YYUAEBHO-METOANYECKOE U PECYPCHOE OBECINEYEHUE JUCLHHUITJIMHBI
6.1. OcHoBHas JIMTEpaTypa

1. Manukos, P. ®. OcHOBBI MaTEeMaTHYECKOTO MOJICIIMPOBAHUS : yuyeOHOE MOocoOue sl By30B /
P. ®. ManukoB. — 2-¢ u3a. — MockBa : M3natensctBo [Opaiit, 2023. — 403 c. — (Bniciiee
obpazoBanme). — ISBN 978-5-534-15279-1. — Tekcr : »snekrponHbni // OOpa3oBarenbHas
atdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/520383 (nata obpamenwus: 02.07.2024).

2. Cogeptkos, I1. Y. KomneroTeproe monenuporanue / I1. . CoBeptkoB. — Cankr-IlerepOypr :
Jlanb, 2023. — 424 c¢. — ISBN 978-5-507-46708-2. — TekcT : 35eKTpoHHBIN // JIaHb : 37eKTpoHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/339761 (mata obpamierus: 02.07.2024).
— Pexum fgoctyna: st aBTOpU3. MOJIb30BaTENEH.

3. OCHOBBI KOMITBIOTEPHOTO MOJAETHpoBaHus U Bu3yanm3amuu / A. A. bopssk, B. B. Tomopkos,
J. M. EmenbsHoB [u ap.]. — 2-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2024. — 244 c. — ISBN
978-5-507-47408-0. — Tekcr : anekTpoHHBIN // JIaHb : aeKTpoHHO-OnOMoTeuHast cuctema. — URL:
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https://urait.ru/bcode/520383
https://e.lanbook.com/book/339761

https://e.lanbook.com/book/369233 (nara ob6pamenus: 02.07.2024). — Pexxum gocTyma: Ajsi aBTOpU3.
M0JIb30BaTENEH.

4. OCHOBBI KOMIIBIOTEPHOTO MOJETUpOBaHMs U Buzyanusanuu / A. A. bopssk, B. B. Tonopkos,
1. M. EmenssinoB [u np.]. — 2-e¢ u3x., crep. — Cankr-IlerepOypr : Jlans, 2024, — 244 c¢. — ISBN
978-5-507-47408-0. — Texkcr : anekTpoHHsbii // JIanp : anekTpoHHO-0nOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/369233 (mata obpamenus: 02.07.2024). — PexxuMm moctyma: Jyisi aBTOPHU3.
II0JIb30BaTENICH.

6.2. lonotHMTeIbLHAS JIUTEPATypPa

1. Makaposa, H. B. Uudopmaruka : yueObnmk / Ilox pen. mpod. H. B. Makaposoii. - 3-¢
nepepad. usn. - Mocksa : @unHaHcH U cratuctka, 2009. - 768 ¢. - ISBN 978-5-279-02202-0. - Tekcr :
AIICKTPOHHBIN /l ObC "KoHcynbTaHT cryneHra" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785279022020.html  (mata oGpamienus: 02.07.2024). -
Pexwum noctyna : mo noamnucke.

2. Omnokoit, JI. C. KoMnbIloTepHBIE TEXHOJIOTUU B HayKe W oOpa3oBaHuM : yueOHOoe mocoowue / JI.
C. Onokoit, B. M. Turos. - Mockpa : DOPYM : UHOPA-M, 2019. - 224 c. - (Beicuiee o6pa3zoBaHue).
- ISBN 978-5-8199-0469-5. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1002715 (nara obpamenus: 02.07.2024). — Pexxum nocryma: mo
TIOJIITHCKE.

3. Edpumosna, U. FO. KommnerorepHoe MmoaenupoBanue : yuebnoe nocoodue / 1. 10. Epumona, T. H.
Bapdonomeena. — 3-e uzn., crep. — Mocksa : ®JIMHTA, 2019. — 67 ¢. — ISBN 978-5-9765-2039-
4, — Tekcrt: onextpoHHswlii / Jlanp : osnekTpoHHO-OMOnMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/125414 (nmata oopamierus: 02.07.2024). — Pexxum ocTymna: 1Jisi aBTOPH3.
M0JIb30BaTENCH.

4. Owmenkos, A. 0. Maremarnyeckoe U KOMIBbIOTEPHOE MOJEIUPOBAHUE COBPEMEHHBIX CHUCTEM
aBTOMATHUYECKOTO YIpaByieHus : yueOHoe mocodue s By3oB / A. FO. OmenkoB. — Cankt-IlerepOypr
: Jlanb, 2024. — 252 ¢. — ISBN 978-5-507-48725-7. — Tekcr : 21eKTpoHHBIH // JIaHb : 37eKTpOHHO-
o6ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/394523 (nata obpamenus: 02.07.2024).
— Pexwum goctyna: [uist aBTOpHU3. OJIb30BaTeNeH.

5. Tpyxun, M. II. KomnsrorepHoe MoenupoBaHue U mpoektupoBanne POA: ccTeMHBIN MOAXO.
Yacts 1 : yueOnuk ans By3oB / M. I1. Tpyxun. — Cankr-IlerepOypr : Jlanp, 2022. — 408 c. — ISBN
978-5-8114-8693-9. — Texkcr : anekTpoHHBbIH // JIaHb : aeKTpoHHO-0MOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/197548 (nata oOpamenus: 02.07.2024). — Pexum goctymna: A aBTOpU3.
M0JIb30BaTENCH.

6. dypcoB, B. b. Teopernueckue OCHOBBI 3JEKTpOTEeXHUKH. Teopus tmeneid. Teopus mous.
KommnbroTepHoe MoaenupoBanue. 3ajauu : yaeOHUK /i By30B / B. b. @ypcoB. — Cankr-IletepOypr :
Jlanp, 2024. — 436 c. — ISBN 978-5-507-48435-5. — Tekcr : anekTpoHHBIH // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/394388 (nata obpamenus: 02.07.2024).
— Pexwum fgocTyna: [uist aBTOpHU3. TMOJIb30BaTeNeH.

7. Yepnukona, O. C. KommnbrorepHoe MozenupoBanue : yueOHoe nmocodue / O. C. YUepHukosa, B.
C. KapmanoB. — Hosocubupck : HI'TY, 2021. — 100 c. — ISBN 978-5-7782-4531-0. — Texkcr :
AJIEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-0MOIMOTEYHAs cUCTEMA. — URL:
https://e.lanbook.com/book/306374 (nata oOpamenus: 02.07.2024). — Pexum gocTymna: A aBTOpU3.
[I0JIb30BATENEH.

6.3. Pecypchbl uHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEepHeT»

1. Wurepner-Yuuepcurer MHdopmannonnsix TexHonoruit [DnexTpoHHBIH pecypc]. - Pexum
nocryma: http://www.intuit.ru.

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

7. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO JUCHUIIJIMHBI
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https://www.studentlibrary.ru/book/ISBN9785279022020.html
https://znanium.com/catalog/product/1002715
https://e.lanbook.com/book/125414

1. Meroauueckue peKOMEH AU 110 TOJATOTOBKE K MPAKTUYECKUM 3aHSATUSIM.
2. Meronnueckre peKOMEHIAINH 110 OPTraHU3AIMH CAMOCTOSTEILHON pabOTHI.

8. NHOOPMALIMOHHBIE TEXHOJIOI'NHA JJIA OCYHIECTBJIEHHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JTUCHUIIJIMHE

JInneH3noHHoe mporpaMMHoe odecrievyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmaninoHHbie CIPABOYHbIE CUCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynbrantlLiroc»

[Tpodeccuonanbablie Oa3bl JAHHBIX
fgosvo.ru — Tlopran PenepanbHBIX TOCYIaPCTBEHHBIX 00pa30BATENLHBIX CTAHAAPTOB BBICIIErO
o0Opa3oBaHus
pravo.gov.ru - ObunuaiasHeIH HHTEPHET-IIOPTAI IIPAaBOBOH HH(GOPMAIINU
www.edu.ru — ®eaepanbhbiii moptain Poccuiickoe oOpazoBaHue

CB0oOOIHO pacmpocTpaHsieMoe HporpaMMHOe oOecredeHue, B TOM YHUCJE OTEYECTBEHHOIO
IIPOU3BOJCTBA

OMC IIneep (s BocripousBeAeHHsI DIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIMHBI

MarepuanbHO-TEXHUYECKOe 00eCIeYeHNe TUCIUIUTNHBI BKITIOYACT B Ce0sl:

- y4eOHbIE ayJTUTOPUM JUIsl MPOBEACHUS y4EOHBIX 3aHSTHI, OCHAIICHHBIE OOOpYIOBaHUEM M
TEXHUYECKMMHU CpEACTBaMH OOy4eHHs: y4yeOHOH MeOenplo, JIOCKOH, JIeMOHCTPALMOHHBIM
000pyI0BaHUEM, IEPCOHATBHBIMI KOMIIBIOTEPAMH, TIPOSKTOPOM;

- TMOMEUIeHUs MJIi CAaMOCTOSITENbHOW pabOThl, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHUKOW C
BO3MOXHOCTBIO ITIOAKIHOYEHHEM K CCETU ((I/IHTCpHeT» h obecrneueHneM A0CTyIIa K BHGKTpOHHOﬁ
MH(POPMaLMOHHO-00pa30BaTENIbHOM cpefe.
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