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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHMHUA
1.1. Hean u 3apaum AUCHUILIHHBI

Heasimu  ocBoeHusi AucHUILUIMHBL  «KOMOBIOTEpHOE  MOJIETUPOBAHHUE)»  SIBISETCA
(hopMHUpPOBaHHE CHUCTEMAaTU3UPOBAHHBIX 3HAHWUK B 00JIACTM MOJEIUPOBAHUS E€CTECTBEHHOHAYYHBIX
MPOIIECCOB.

3agauu AMCHMILINHBIL

- (opMupoBaHHEe IPECTABICHUN O MOJCIMPOBAHUH KaK METO/I€ TO3HAHHUS;

- (opMupoBaHHe 3HaHUI U YMEHHH 110 ONPEAETICHUIO IeKBATHOCTH MOJIETICH;

- (opMupoBaHHe yMEHUI U HABBIKOB I10 PELICHUIO 3a]a4 UCCIEIOBAHUS CIIOKHBIX CHCTEM;

- (opMupoBaHHe yMEHUI U HABBIKOB IO TIOCTPOCHUIO MAaTEMaTHUECKUX MOJIEIICH;

- (opMupoBaHre YMEHMH M HaBBIKOB I10 IIOCTPOCHHUIO, MOJEIMPYIOUIMX HMMHUTAIMOHHBIX
AJITOPUTMOB;

- (opMupoBaHME€ YMEHMH M HaBBIKOB [0 IPUMEHEHHMIO METOJOB CTOXAaCTUYECKOIO
MOZCIIUPOBAHUS

- (GopMupoBaHHe 3HAHUM M yMEHUIl O NPUMEHEHHUIO CHCTEMHOIO IMOAXOJa B HAYYHBIX
HCCIIEA0BAHUAX;

- MOJArOTOBKA K OpPraHM3allMM U TPOBEJIEHHUIO pa3iUyHbIX (OpM paboOThl C HUCIOJIb30BAHUEM
KOMIIBIOTEPA.

1.2. Ilnanupyemble pe3y/abTaTbl 00y4eHHSA

B pesynbraTe OCBOEHHMS NaHHON AMCUUIUIMHBI Yy oOydaromuxcs (OpMHUPYIOTCA ClEAYIOIUe
KOMITIETEHIINH:

I1K-1. CnocobeH ocBauBaTh M MCIOJB30BaTh TEOPETUUYECKHE 3HAHUS U MPAKTUUYECKUE YMEHHS U
HAaBbIKU B IIPEIMETHON 001acTH MIPU pelIeHUH ITPOo(eCcCUOHAIBHBIX 3aay.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI
JlucuurianHa BXOAUT B o0s3aTenbHyr0 YacTh brnoka 1 «JlucuurminHel (MOZYIN)» U SBIISETCS
00s13aTeNIbHON IS H3YYCHUSI.

Jns OCBOGHMS JUCUUILIMHBI CTYACHTHI HCIIONB3YIOT 3HAHWS, YMEHUS, HAaBBIKU, ITOJyYCHHBIC U
chopMHUpOBaHHBIE B XOJ€ H3y4YeHHs AUCHUIUIMH «HpOpMallMOHHBIE TEXHOJOTHH € OCHOBBI
kubepoOe3onacHoCTH», «CHCTEMHOE U MPUKIIAHOE IPOrPaMMHOE 00ECTIEYECHHEY.

HSy‘lCHI/IC JAUCHUITIIMHBI SABJISICTCA Oasoit JJIsA OCBOCHUA JUCHUITIINH «ApXI/ITCKTypa
BBIYHCIIUTENBHBIX CUCTEM» M TPH TPOXOKICHUH IPOW3BOJICTBEHHOH NPAKTHKH (HAY4HO-
HCCIIEIOBATENbCKON paboThI).

3. OFbEM U COAEPXAHMUE JUCIIUIIJIUHBbI
3.1. O0beM TUCHUIIINHBI

®opma o0yueHus
IMoka3aTenb 00beMa JUCHHUILIHHDBI
Ounas

O0BeM IUCIUTUIMHEI B 3aU€THBIX 3
eIMHUIIAX
O0BeM IUCIUIUIMHEI B Yacax 108
KonTakTHas padora 90,3

Jlexumn 32

JlabGoparopHbIe 3aHATHS 56
B Tom uncne B kauecTBe 56
MPAKTHYECKOHN TTOJITOTOBKU

KoHTakTHBIE 4ackl Ha 2,3
MIPOMEKYTOUHYIO aTTECTaIHIO:

[Tpeapx3amenanmonHas 2




KOHCYJIbTaIHs

DK3aMeH 0,3
CamocrosiTenpHas padoTta 8
Kontponn 9,7

dopma MpoOMeKyTOYHOU aTTeCTallMu: IK3aMeH B 8 cemecTpe Jisi OUHON (HOPMBI.

3.2. Cogepxanue TUCUMIIMHBI

Jlnst ouHO# PopMbI 00ydeHUs

HaumenoBanue pa3jaesioB (TeM)
AMCHUILIMHBI C KPATKUM CO/IepsKaHueM

KoauuecTBO 4acoB

JlaGopaTtopHble
3aHATHS

Jleknuu

Oo6mree
KO0JI-BO

U3 HUX, B
dopme
NnpaKkTuye
CKOM
MOAroTOB
KH

Tema 1. MoaesupoBaHne Kak MeTO/l IIO3HAHMS.

[lIonatne «monmenp» u «MakeT». MoaennpoBaHHE Kak
meron mno3HaHus. HarypaneHele u  aOGcTpakTHbIE
Mozenu. Buabl MonenupoBaHHsT B €CTECTBEHHBIX U
TEXHUYECKHX Haykax. Kiaccupukanuss Mojenei.
OcHOBBl ~ Teopud NOAOOMS M MOJAEIMPOBAHUS.
KomnbrotepHas monenb. AOCTpakTHblE MOJAEIU U UX
KJaccuuKarus. BepOanbHble MOJIETIH.
Nupopmannonnsie Mozaenu. OOBEKTHI U HUX CBS3H.
CHCcTeMHBIN TOAX0/ B HAYYHBIX MCCIEA0BAHUSAX.

Tema 2. MateMaTH4eckoe MOJAeTMPOBAHHUE.
®dusnyeckue OCHOBBI bopMynupoBaHUs
MaTeMaTU4YeCKOn MOJECIIN. HMMutannoHHoe
MoaenupoBanue. JluHamuueckue cucrembl. Mogaenu
JUHAMHAYECKUX CUCTEM. HNHcTpymMeHTaNbHBIE
IIPOTrpaMMHBIE cpeactsa Ul MOJCIMPOBAHUS
JUHAMHUYECKUX CUCTEM. JIMHAMHYECKHE CHCTEMBI.
Mopenn nuHaMH4YecKuX cucrteM. MHCTpyMeHTalbHbIE
IIPOrPaMMHBIE cpeactsa Uil MOJEIMPOBAHUSA
JUHAMHYECKUX CHCTEM.

Tema 3. T'eomerpuueckoe
KOMIIbIOTepHasi rpaduka.
Paznuunbie MOAXObI K
MaTeMaTHYECKUX MOJIEIIEN.
COCPEIOTOYEHHBIMU u pacnpenenEéHHbBIMU
napameTpamu. JIUCKPUTITUBHBIC, ONTHMHU3AIMOHHBIC,
MHOKpUTEpHUAIbHBIE u UTPOBbIE MOJIEJIH.
JI0CTOBEPHOCTh YHCICHHON MOJICIIH.

MOAeJIMpOBaHUEe H

KIIacCU(pUKAITUU
Monemn C

10

Tema 4. UncieHHBIH IKCIIEPUMEHT.

10




YuciieHHblE, HaTypaJbHbIE SKCHEPUMEHTBI M HX
B3aMMOCBSA3b C TEOpUEH. AHaIW3 M HMHTEpIpETaLUs
MOJIEJIN.

Tema 5. MoaesupoBaHie CTOXaCTUHYECKHX CHCTEM.
Meron CTaTUCTUYECKUX. MopnenupoBanue
MOCJIEA0BATEIbHOCTEN HE3aBUCHUMBIX M  3aBUCUMBIX
CIIy4alHBIX HCTIBITAaHUH. OO6mwmit aITOPUTM
MOJEIUPOBAHUS JTUCKPETHOW CIy4YailHOM BEJIWYUHBI.
Mopnenun  maccoBoro  oOcmyxuBanus.  I[lepexon
JIETEPMHUHUPOBAHHBIX CHUCTEM Xa0TUYECKOMY
MTOBEJICHUIO.

10 10

Tema 6. MaremaTudyeckoe MoJeJMPOBaHNEe B
€CTeCTBO3HAHMHU.

Maremaruueckoe MOJEIUPOBAaHWE B OHOJIOTHH U
skojorud. Mogens nonymsinuu.  MogenupoBaHue
HOPMaJIbHOIO Pa3MHOXKEHUsSI, HEOTPAHUYEHHOTO POCTA.
3apoxeHre paBHOBECUs IIPU pa3MHOXKEHUU. BnusHue
KOHKYpPEHUMH Ha paBHOBecue. BwmemarenbcTBO B
paBHOBecHue. AOCOIIOTHbIE M OTHOCUTENIbHBIE KBOTHI
omioBa. MoJenupoBaHHE  XUMHUYECKUX  PEaKIUH.
MogenupoBanue B 3KoHOMUKE. IIpocreimune 3amayu
JIMHENHOT O IIPOrPaMMUPOBAHUS. [Tpobnembl
MOJIeTUpPOBaHUS B (pu3MKe. DBOMOLUSA TPEICTaBICHUN
MOJEIHN aToma. MopnenvpoBanusi  NPEIMETHO-
KOMMYHHUKATHBHBIX  cpell (mpeaMeTHOH  001acTH)
Crennduka HCMOJIb30BAHUS KOMIIBFOTEPHOTO
MOJICJIMPOBAHUS B MEJArOTMYECKUX MPOrPaMMHBIX

CpeJ/ICTBaXx.

10 10

Hroro

32

56 56

3.3. [IpakTHyeckasi NOoArOTOBKA

Tema 3agaHue HA NPAKTHYECKYIO KonnyectBo 4yacos
NOATOTOBKY =
Jost ouHoit
Tema 1. ITonsiTHE «MOAETB» U Pa3pa0oTaTh UMHUTAIIMOHHYIO 8
«MakeT». MoaenmpoBaHue Kak MOJIe€Ib pa0dOThI IIKOIbHON
METO/]] TIO3HAHMSI. CTOJIOBOM MM OMOINOTEKH C
MCIIOJIb30BaHUEM IIPOTPAMMHOTO
CPEJICTBA MOJIEIIMPOBAHMUS.
Tewma 2. Marematuueckoe Pa3zpabotaTh u peanuzoBarthb
MOJIEJTUPOBAHUE. ITOPUTM HOCTPOEHHUs Tpaduka 8
(GYHKIIMH C UCIIOJIb30BAHUEM
CPEACTB MPOTPaMMHUPOBAHUSI.
Tema 3. I'eomerpuueckoe CocTaBuTh aIrOPUTMBI
MOJIEJIMPOBAaHUE U KOMIIPIOTEPHAS | HAXOXKJIEHUS TOUYEK MepecevyeHus 10
rpaduxka. NPSIMBIX ¥ TTOJIVJTMHUH B
JIBYMEPHOM IIPOCTPAHCTBE.
Tema 4. Yucnennsle, HaTypaibHble | [IOCTPOUTH YHCIEHHYIO MOJIENb
10

OKCIICPUMCEHTBI 1 KX B3aMOCBA3b C
TEOPUEH.

M3MEHEHHUS TEMIIEPaTyphl B
ayJUTOPUU B T€YEHUE YIeOHOTO

6




JTHSl HA OCHOBE
DKCIIEPUMEHTAIBHBIX TAHHBIX.
Pa3paboraTs cTOXacTUYECKYIO

Tema 5. MoaenupoBaHue

CTOXaCTHYCCKUX CUCTCM. MOJCJIb KOJIUYCCTBA peI‘I/ICTpaI_[I/Iﬁ 10
H0JIb30BaTesel Ha
o0Opa3oBaTenbHOM TIaThopme B
TEYEHUE CYTOK.
Tema 6. MaremaTuueckoe ITocTponUTh MaTeMaTHUYECKYIO
MO/JIeJIb B3aUMOJeHCTBUSA 10

MOJIEIMPOBaHKE B OMOJIOTUU U
DKOJIOTUU MONYJIALUNA «XUIIHUK — )KEPTBA» C
UCIIOJIb30BAaHUEM YUCIICHHBIX

MCTOJOB.

4. YYEBHO-METOJIMYECKOE OBECIHEYEHHUE CAMOCTOSTEJbHONH PABOTHI

OBYYAIOIIUXCS

Jl11s ouHoit popmbl 00yUeHUS

Tembl ns H3yyaemblie Kou-Bo ®opmbl [ Meroauyeckoe | ®@opmbl
CaAMOCTOSITEJILHOTO BOIIPOCHI 4acoB CaMOCTOAT. | o0ecreyeHHe |OTYETHOCT
H3yUYeHusl padoThI U
Tema 1. Ucropus Tpu HarnpaBiieHUA 2 PaGora c Y4eOHo- Koncnexr.
pa3BUTHUA B UCTOPHUU JUTEPATYPOU | METOIUYECKOE
KOMITBIOTEPHOTO MOJEIIMPOBAHUS. U CEThIO obecrnieueHue
MOJIEJIMPOBAHUS. Kapkacnas HNuTepHeT. | AMCUUILIAHBI

N3yuenue MOJIENb,
F€OMETPUYECKUX U | IIOBEPXHOCTHOE
rpaduyueckux MOJEJIIMPOBAHUU
KOMITHIOTEPHBIX TBEPIAOTEIIbHAS
MoJeen MOJEIIb,

rpaguueckoe

MpECTaBICHUE

pe3yinbTaTOB

pacuera
Tema 2. TToctpoenue | Ilonsarue 2 Pabota c YuebHo- Koncmnexr.
Y U3y4eHUe «MaTremMaTH4ecKas JUTEPATYPOU | METOOUYECKOE
MaTEeMaTU4ECKON MOJIEIIbY, U CETBIO obecrnieueHue
Mozenu. M3yuenne KIaccupuKanus WNHTepHeT. | IMCUMIUIAHBI
CTPYKTYPHO- MOJIETIEH,
CJIOHOU THOPUIHOM | YHUBEPCATBLHOCTD
TUHAMHYECKOU MOJICIIEN.
CHUCTEMBI CtpykTypHO-

CJIOKHBIE

CUCTEMBI,

rUOpuaHbIE

CHUCTEMBI
Tema 3. ITpocras 2 Pabora c Y4eOHo- KoHcrexkr.
MopenupoBanue JTUHAMUYECKast JIUTEPATYPOU | METOIUYECKOE
CJIIO’KHBIX CHCTEM. cucTeMa, U CETBIO obecrnieueHue
[Ipumenenue JTUHAMUYECKas WNHTepHeT. | IUCUUIIUHBI
MMUTAIMOHHOTO CUCTEMA,
MOJICJIUPOBAHUSA JUIsl | MEHSAIOIIAs CBOE
HAXO0XKJICHUS ITIOBEJICHUE BO




3HAYEHHUS YnCa T BPEMEHH.
Nmuraunonnoe
MOJEIINPOBAHUE
metor «MoHTe-
Kapno»
ITOPUTMBI
Tewma 4. MapkoBckuit 2 Pabota c YyebHo- KoHcriekr.
MapxkoBckuii CIIy4aiiHbIN JUTEPATYPO | METOAUYECKOE
CIIy4aHbIN npouecc. [Toroku U CEThIO obecrieueHne
pouecc. COOBITHIA, HHTepHeT. | IUCLUIIIMHBL
MopenupoBanue MaTreMaTHU4eCcKue
COLIMAJIBHO- MOJIETHN
SKOHOMHUYECKHX MPOCTEUIINX
IIPOLIECCOB CUCTEM
MacCOBOI'0
00CITy>)KUBaHUS
Hroro 8

5. ®OHA OHLOEHOYHBIX CPEACTB JJis1 IPOBEJEHMUSI TEKYIIEd ©
IMPOMEXYTOYHOU ATTECTALMUMU 110 JUCHUIIJIMHE
5.1. IlepeyeHb KOMIETEHLMII ¢ yKa3aHMeM 3TanoB MX (pOPMHPOBaHHS B Ipolecce OCBOCHHS

00pa3oBaTeJIbLHOI MPOrPAMMBbI

Koa m HamMeHOBaHHEe KOMIIETEHIIMH

Jtanbl GopMHPOBAHUA

[TK-1. CnocobeH ocyIIecTBIATh MOUCK, KPUTUIECKUI

aHaJN3 ¥ CUHTE3 UH(OpMAINH, TPUMEHSATh

CUCTEMHBIN MOAXO0 s PCUICHUA ITOCTABJICHHBIX

3aja4.

1. PabGora Ha y4eOHBIX 3aHATHUSAX.
2. CamocTosiTenbHas padora.

5.2. Onucanue noka3sarejieil U KpUTEPpHEB OLEHNBAHUS KOMIETEHIIMH HA Pa3/IMYHBIX 3Tanax ux
(hopMupoBaHusi, ONUCAHHE IIKAJ OLlEeHUBAHUSA

Ouenus
YpoBeHnb HIkana
aemble Jran Onucanne Kpurepun
copmupo- . OLlCHUBAHU
KoMIleTe ¢opmupoBanus nokasareJiei OlLleHUBAHUS
BAHHOCTH A
HIMHU
IK-1 [Toporoaeiii | 1. Pabora Ha 3uams: TectupoBanu | Illxana
yUEOHBIX 3aHATHSX | - COBPEMEHHbIE €, KOHCIIEKT | OLICHUBAaHMUSI
2. KOHIIEIIIINY, TEOPUH, TECTUPOBAH
CaMocTrosiTenbHass | 3aKOHBI U METOJBI B ust
paborta obnactu uHOOpPMATUKU [xana
U NIEPCIIEKTUBHbIE OLICHUBAHMUSI
HaIpaBJICHUA pa3BUTUSA KOHCIIEKTAa

COBPEMEHHOM HAYKH;

- IPUHIIUTIBI TIOUCKA
uH(popMaIuy,
KPUTHYECKOI0 aHAJIN3a
U CHUHTE3a
nHpopmanuu,
METOJIUKH CHCTEMHOTO

8




OnenuB
aeMble
KoMIIeTe
HIUH

YpoBeHb

cdopmupo-
BAHHOCTH

dtan

¢dopmupoBanus

Onucanune
nokazareJei

Kpurepun
OLICHUBAHUS

Ixana
OlLlCHUBAaHU
1

MO/IX0J1a AJISl PELICHUS
MOCTABIICHHBIX 33724
Ymemy:

- ICHO ¥ JIOTUIHO
W3JIarath MoJiy4eHHbIE
0a30BbI€ 3HAHMS;

- CTPOUTH MOJIEIH
peanbHBIX 0OBEKTOB
WJIH TIPOLIECCOB;

- IPUMEHSTH METOJNKHU
roucka, coopa,
00paboTku
nHpopManuu,
CUCTEMHBIN TIOJIXO]T JIJIs
pelieHus
MMOCTABIICHHBIX 33724 U
OCYIIIECTBISATH
KPUTHYECKUH aHAJIN3 U
CUHTE3 UH(pOpMaIUH,
IIOJIyYEHHOM U3
aKTyaJlbHBIX
HMCTOYHUKOB.

IIponsunyT
BIN

1. Pabora Ha

Y4eOHBIX 3aHATHSIX

2.

CamocrosgreabHas

pabota

3namo:

- COBpEMCHHEIE
KOHIIEMIUH, TEOPUH,
3aKOHBI M METOJIBI B
obnactu HHOOPMATUKH
Y TICPCIICKTUBHBIE
HaIpaBJICHUs Pa3BUTHUS
COBPEMEHHOM HAYKH;

- IPUHITUIIBI TTOUCKA
nHpopmanuu,
KPUTHUYECKOTO aHAJIN3a
Y CHHTE3a
uH(popManuy,
METOIMKH CHCTEMHOTO
MOAX0/1a TSl PEeLICHUS
MOCTABJICHHBIX 3a/1a4
Ymemn:

- SICHO W JIOTUYHO
W3Narath MOJIy4eHHBIE
0a30BEIC 3HAHUS,

- CTPOUTb MOJIENIN
peanbHBIX 00BEKTOB
WM TIPOIIECCOB;

- IPUMEHSTH METOIMKHU
MoucKa, coopa,
00paboTKH

TectupoBanu
€, KOHCIIEKT,

MIPaKTUYECKA
sl IOATOTOBKA

IMxana
OIICHUBAHUS
TECTUPOBaH
ust

IMxana
OIICHUBAHUS
KOHCIIEKTa
IIIxama
OLICHHUBAaHUS
MPAKTUYECK
o
MMOATOTOBKH

9




OnenuB
aeMble
KoMIIeTe
HIUH

YpoBeHb

cdopmupo-
BAHHOCTH

Onucanune
nokazareJei

Jran
¢dopmupoBanus

Kpurepun
OLICHUBAHUS

Ixana
OlLlCHUBAaHU
1

nHpopManuu,
CUCTEMHBIN TIOJIXO]T IS
pelieHus
MOCTABIICHHBIX 3374 U
OCYILIECTBIISITh
KPUTHUYECKUHN aHAJIN3 U
CUHTE3 UH(pOpMAIIIH,
MOJyYEHHOU U3
aKTyaJIbHBIX
HMCTOYHUKOB.

Braoemy:

- CIOCOOHOCTHIO K
JIOTUYECKOMY
paccyxIeHuIo;

- MOAECTTUPOBAHUEM /IS
MMOCTPOCHUSI OOBEKTOB
Y TIPOIIECCOB,
OTIpeICTICHUS WIIN
MpeicKa3aHus ux
CBOICTB;

- HaBbIKaMU TIOMCKa,
KPUTUYECKOTO aHAJIH3a
U CUHTE3a
nH(pOpMAIHH;

- CIIOCOOHOCTHIO
MIPUMEHSITh CHCTEMHBIN
MOAXOJT AJIsl PEeIIeHUs
MTOCTABJICHHBIX 3a71a4.

IIkaja oueHMBaHUS NPAKTHYECKON MOATOTOBKH

Kpurepuit onenuBanus

baner

AKKypaTHOCTL 1 TTOJIHOTA BBIITOJIHCHHUA BCCX ITYHKTOB 3aJaHHU L

0-6

ITorManme JJOTUKY BBITTOJTHEHUS 3aaHu U SBHAYCHHUA IMOJTYYCHHBIX PE3YJILTATOB

0-4

MakcuManbHOE KOJIMYECTBO 0AJLIOB

10

[Ixana oneHNBAaHUA KOHCIIEKTA

Kpurepuu onieHuBaHUs

bansr

TekcT KOHCMEKTa JIOTMUYECKH BBICTPOEH W TOYHO H3JIOKEH, SICEH BECh XO[I
paccyXJIeHHs

0-2

HaHI)I OTBCTbI Ha BCC IMOCTABJICHHLIC BOIIPOCHI, U3JIOKCHBI HAYYHBIM SA3BIKOM, C
IMPUMCHCHUCM TCPMUHOJIOTUA

MakcuMaibHOE KOJIMYECTBO 0AJIOB

MIkajna oueHUBAHUA TECTA

Kpurtepun onennBanusi

Bana

BrinonseHst IMMPpaBUJILHO HC MCHCC 80% TecTOBBIX 3aJJaHui

16-20
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Brimonnaens! npaBusibHO 0T 60% 10 79% TecTOBBIX 3a/1aHHMA 12-15

Bremonuens! mpaBmiibHO 0T 50% 10 59% TecToBBIX 3a1aHuit 10-11

Brimonaens! npaBuiibHO MeHee 50% TecTOBBIX 3aaHui 9
MakcuMalbHOE KOJIUYSCTBO 0ajioB 20

5.3. TunoBbie KOHTPOJIbHbIE 3aJaHMsl WJIH HHbIe MaTepHaJibl, He0OXOAMMbIe IJ OLEHKHU
3HAHMA, YMeHHii, HABBIKOB M (WJIH) ONBbITA AeATEJbHOCTH, XAPAKTEPU3YIOIIMX 3TaNbl
¢GopMupoBaHus KOMIIETEeHIM B IIpolecce 0CBOCHUS 00pa30BaTeILHOI MPOrPaMMbl

IIpumepHbIe BONPOCHI AJI1 TECTOBBIX 3aJaHUI
1. Moxens 310:

a) HOBBIH O00BEKT (peanbHbI, HH(POPMAIMOHHBIA HIH BOOOpa)KACMBIi), OTIMYHBIA OT
MCXOJIHOTO, KOTOPBIi 00J1a/1aeT CyIECTBEHHBIMU JIJIS 11T MOJISIMPOBaHUs cBOMCcTBaMu. M B paMkax
ITUX LEJICH MOTHOCTHIO 3aMEHSIET MCXOHBIH 0OBEKT.

b) HekoTOpoOE yIpoIlIeHHOE 101001 pealbHOTO 00BEKTA

C) ¢wusnueckuii Wi MHPOPMAIMOHHBIA aHAIOr 00bEKTa, (YHKIIMOHUPOBAHHUE KOTOPOIO IO
OIIpeIeIEHHBIM TTapaMeTpam Mo I00HO (hYHKIIMOHHPOBAHUIO PEATHHOTO 00BEKTa
2. AcriekTaMu MOJICITMPOBAHHS MOTYT BBICTYIATh!

a) BHENIHHU BUI 00BEKTa

b) HasHaueHue oObEKTa

C) cTpyKTypa 00BbeKTa

d) mnoBeneHue oObEKTa
3. BriOepute BapuaHT, rlie MepeYrCIICHbl BH/IBI MOJICIH IO CIIOCO0Y MPEACTABICHHUS:

a) MarepualibHbIe, BOOOpaXkaeMbie, UH(POPMAIIOHHBIC

b) craTuueckue, TMHAMHYCCKHEC

C) MOEJH BHEIIHETO BU/IA, CTPYKTYPbI, TOBEACHUS
4. Kakwue Byl MOjiesiei He OTHOCATCS K MH(OPMAIIMOHHBIM:

a) JECKPHIITHBHBIC

b) warasaHbe

C) KOMMYHHUKATHBHBIE

d) nerepMHHUpPOBaHHBIC
5. VYKakuTe BapUaHThI, COOTBETCTBYIOIIUI IEHCTBUTEIEHOCTH:

d) MOJenb 3aBUCHUT OT IIeNei MO/ICITUPOBaHHS

b) Mozenp He 3aBHCHUT OT LieNiel MOJICITUPOBaAHHS

C) OJHOMY pealbHOMY OOBEKTY, MOKET COOTBETCTBOBATh HECKOIBKO PA3IMUHBIX MOJIETIeH

d) oaHa MOJETh MOXKET COOTBETCTBOBATH HECKOJIBKHM PEaTbHBIM 00BEKTaM

33}131-11/[7[ AJIsA l'[paKTI/I‘-IECKOi/i NnoAroTOBKH

3ananme 1.
Pa3paboraTe MMHTAlMOHHYIO MOJAENh pabOTHl IMIKOJIBHOW CTOJOBOM WM OUOIMOTEKH C
HCIIOJIb30BaHUEM IIPOTPAMMHOI0 CPEACTBA MOJEIUPOBAHUS.

3aganue 2.

Pa3zpaboraTe M peann3oBaTh AIrOPUTM MOCTPOEHUs Tpaduka (YHKIUU C HCIOJIb30BAHUEM
CPEICTB NPOTrpaMMHUPOBAHUS.
3aganue 3.
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CocTaBUTh AITOPUTMBI HAXOXJACHUA TOUCK IMICPECCUCHUA MPAMBIX H HOJUJIMHUN B ABYMCPHOM
MIPOCTPAHCTBE.

3ananue 4.
[TocTpouTh YHCICHHYIO MOJAETh U3MEHEHUSI TEMIEPAaTyphl B ayAUTOPUH B T€UEHUE YUeOHOTO JHS Ha
OCHOBE 3KCIIEPUMEHTAIBHBIX JaHHBIX.

3aganmue 5.
Pa3paboraTh CTOXaCTHYECKYIO MOJIETh KOJIMUECTBA PETUCTPAIIMH MOJIb30BaTeNIeH Ha 00pa30BaTeIbHOM
wiatgopme B TEYEHHE CYTOK.

3aganue 6.
ITocTpouTh MaTEMaTUYECKYH0 MOJENb B3aUMOACUCTBUS MONMYJSLUN «XMIIHUK — JXKEPTBa» C
UCII0JIb30BAHNEM YHCICHHBIX METOZOB.

IIpuMepHBbIe TeMBbI 1J151 KOHCIIEKTOB
HcTopus pa3BUTHS KOMIIBIOTEPHOTO MOJECIUPOBAHUS
OcHOBHbIE IOHATHS MOJIETUPOBAHUS (0OBEKT, MOJIEb, MOACIUPOBAHUE).
OO61mas cxema MOCTPOCHUS MOJIETIH.
AJIEKBaTHOCTh MoJieNieH, (popManu3anus ¥ MOACTHPOBAHHUE.
HudopmaninoHHbIe MOJICITH.
Marematuueckue Mozenu. PopManbHast KiaccuuKamusl.
Oco0eHHOCTH MTOCTPOCHUS MAaTEMATHUECKUX MOJIEIIEH.
JlnHAaMUYeCKne CUCTEMBI
MopenrupoBaHue CIOXKHBIX CUCTEM
0. MMuTarimoHHOE MOJCIMPOBAHUE
1. Mojenu CIOXKHBIX CUCTEM U UX (QYHKIUH.
12. Mopens THIA «9ePHBINA SITHK.
13. MopenupoBaHue CTOXaCTHYECKUX MPOIIECCOB
14. MopenupoBaHuEe CHCTEM MacCOBOTO 0OCTYKUBaHHUS
15. OOume cBefeHUS O MOJICIMPOBAHUH CTOXACTUYECKHX MPOLIECCOB.

RROOo~NoOR~LNE

IIpuMepHBIe BONPOCHI K IK3aMeHY
OcHOBHBIE IOHATHS MOJIETUPOBAHUS (0OBEKT, MOJIETb, MOACITUPOBAHNUE).
OO61mmas cxema MOCTPOCHUS MOJIETIH.
AJIeKBaTHOCTH MoOJIeTieH, hopManu3aIis U MOJICTUPOBAHHE.
Buner MogenupoBaHus.
Knaccudukanust monenei.
["eonHbopMaInOHHBIE MOJIEIH.
TabauuHble HTHPOPMAIIMOHHBIE MOJIETH.
CTpyKTypHBIE MOJIEIIH.
['eomeTpuyeckue u rpa@uiecKkrne KOMIbIOTEPHBIC MOICIIH.
0. OnTuMHU3aIMOHHBIE MOJIEIH.
11. MudopmanrioHHbIE MOJIETH.
12. Marematudeckue moaenu. @opmanbHas Kiaccuuraius.
13. Marematudeckue mojaenu. CojepkaTesibHas KilacCu(hUKaIHs.
14. OGmwme cBeaeHUS O MAaTEMATHUYECKOM MOJICITUPOBAHHH.
15. Oco0GeHHOCTH TTOCTPOSHUS MAaTEMATUUECKIX MOJIEIICH.
16. OGriee MoOHATHE O CHCTEME.
17. Mopenu CIIOXKHBIX CUCTEM U UX (PYHKITUH.
18. Mopens THNA «9E€PHBIN SITHK.
19. MeTo/1bI MOCTPOCHUS MOICIICH THIIA «ICPHBIN STITHK.

12

RBoOooNooa~WONE



20. 3amauu ucciieqOBaHUSA CIIOKHBIX CHCTEM.

21. O6mme cBenaeHUs: 00 MMUTAIIMOHHOM MOJICIUPOBAHUH.

22. TlpuMeHeHNEe MMHTAIMOHHOTO MOJICIHPOBAHUS K UCCIICAOBAHUIO PA3IMYHBIX CUCTEM.
23. IlpeumyiecTBa UCIOIH30BAHUS UMUTALIMOHHOTO MOJIEIHUPOBAHUSI.

24. TIpyuHIUTBI TOCTPOCHUS MOICTUPYIOIINX UMUTAIIHOHHBIX aJITOPUTMOB.

25. Mogenu Ha OCHOBE KJIETOUHBIX aBTOMATOB.

26. OOmue cBeJeHUs O MOJICIIMPOBAHUH CTOXACTUYECKHX IPOLIECCOB.

27. Teopernyeckue OCHOBBI METOJIa CTOXAaCTUYECKOTO MOJICIUPOBAHHUSL.

28. MogenupoBaHHe PaBHOMEPHO PACTIPEACTICHHBIX CIy4alHbIX YHCEIL.

29. MopaenupoBaHUE CIIy4alHOW JUCKPETHOMN BEIIMYUHEIL.

30. MonenupoBaHue HENPEPHIBHBIX CIIyYaiHBIX BEJTMYUH.

31. MonenupoBaHHe CIIydalHBIX BEJIMYUH 33JJaHHOIO 3aKOHA paclpeesICHUS.
32. Tlpumep MOAETUPOBAHUS CITYYAHOTO U3MEHEHUSI COCTOSIHHSI CHCTEMBI.

33. OO0mume cBeeHUS O CUCTEME MacCOBOT'O OOCITYKUBaHHUSI.

34. Buapl cucteM MacCoOBOTO 00CTyKUBaHUSI.

35. IToToku cOOBITHIA.

36. MeToanka MOJIEITMPOBAHUS CHCTEM MAacCCOBOTO OOCTYKHBAHHUS.

5.4. MeToanueckne MaTepuabl, ONpeaeisiome MPoueIypbl OLEHUBAHUS 3HAHMWI, yMeHMHId,
HABBIKOB M (WJIM) ONbITA JAeATEJbHOCTH, XAPaKTEePHU3YIOIIHMX JTanbl (opMHUPOBAHUS
KOMIIeTeHIH

Oo611iee komuecTBO 0auIoB o aucuuiuie — 100 0amios.

MakcuManbHOE KOJIMYECTBO OajuioB, KOTOpPOE MOXHO HaOpaTh B TEUEHHE ceMecTpa 3a
BBITIOJTHEHUE J1a0OpaTOpHBIX pPabOT, TECTHPOBAHHE W CAMOCTOSTENbHYIO paboTy (HamucaHue
KOHCIIeKTOB) — /0 GaioB.

3a BBINOJHEHHE JIA0OPATOPHBIX pPabOT oOywaromuiics MokeT HaOparh MakcumanbHO 40
0aJoB.

3a TecTUpOBaHUE O0YUAIOUIUIICS MOXKET HaOpaTh MakcuMainbHO 20 6aIoB.

3a Hanucanue KoHcrekToB 10 6amios.

MIkana oueHUBaAHUA JK3aMeHA

Kpurepun ouennBanus Bansl

CraBuTcs, ecnmM  CTyOeHT  OOHapyXHBaeT BCECTOPOHHEE, 26-30
cucTeMaThyeckoe M TJIyOOKOe 3HaHuE IMPOrpaMMHOIO Marepuaia Io
JTUCHUILIMHE; OOCTOSITEIbHO AaHAJIU3UPYET CTPYKTYPHYIO B3aMMOCBSI3b
paccMaTpuBaeMbIX TEM MU Pa3fesioB JUCLUIUIMHBI;, YCBOWI OCHOBHYIO U
3HAKOM €  JIONOJIHUTEIBHOM  JIMTEpaTypod, PEKOMEHIOBAaHHOM
IIPOrpaMMO#, a TaKKe€ YCBOWJ B3aUMOCBA3b OCHOBHBIX IOHATHI
JUCHUIUIMHBL B UX 3HAUYEHUU Ui NpuoOpeTraeMoil mpodeccuu; mposBUI
TBOPYECKHE CIIOCOOHOCTH B MOHMMAHUM, M3JI0)KEHUH U UCHOJIb30BAHUU
yueOHOro Marepuana.

CraBuTcs, €clid CTY/ICHT, 0OHApYXKMUBAET MOJIHOE 3HAHHUE MPOTPAMMHOIO 21-25
MaTepuana, YCHEIIHO BBHIMOJIHSIET TPEIyCMOTPEHHbIE B TMpOTrpamMme
3aJlaHUs; YCBOWJI OCHOBHYIO JIHTEpPaTypy, pPEKOMEHJIOBAaHHYIO B
mporpamMme;  IOKa3aJl  CUCTEMaTHYECKHM  XapakTep 3HAaHWM 10
JTUCIUIUIMHE W CIOCOOCH K HX CaMOCTOATEIHHOMY IIOMOJHEHUIO U
OOHOBJICHHUIO B XOJI€ TalibHEHIIIEH 00pa30BaTEeIbHOMN JACSITEIILHOCTH.

CraBHTCS, €CIOM  CTYJIEHT OOHApy)XHWBaeT 3HAaHWE OCHOBHOTO 16-20
IPOrpaMMHOI0 MaTepuasia B o0beMe, HeOOXOIUMOM Ul JalbHEeHIero
oOyueHuss M NpodecCHOHAIBHONW JIeATENbHOCTH; CHpAaBISETCS C
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Kpurtepuu onenuBanus Banabl

BBITIOJIHCHUEM 3a/IaHUM, TMPETyCMOTPEHHBIX MPOrpaMMON; 3HAKOM C
OCHOBHOW JIUTEPATypOi, PEKOMEHJIOBAHHON MPOrpaMMOii; JOMYyCKaeT
MOTPEUTHOCTH HEMPUHIUIIMAIBLHOTO XapakTepa B OTBETE Ha 3auere C

OILICHKO.
CraBuTCS B TOM Cllydae, €CIM CTYISHT OOHapy>KWUBaeT MpoOeibl B 0-15
3HaHUSIX  OCHOBHOTO  MPOTPaMMHOIO  Marepuaia,  JIOIYyCKaeT

MPUHIMITHATBHBIE  OMMUOKKA B BBINOJHEHUH  MPEAYCMOTPEHHBIX
MPOrpaMMON 3aIaHUH.

HTorosas mkaja OLICHUBAHUSA PE3YyJbTATOB OCBOCHUA TUCHUIIJIHHBI

Hrorosass oneHka 10 AUCUUIUIMHE BBICTABISACTCS 0O NPHUBEACHHOW HMKe MmKaie. [Ipu
BBICTABJICHUH HMTOTOBOM OIICHKH IIPEMOJIaBaTelieM Y4YUTBHIBAETCS paboTa 0Oydaromerocs B TEUEHHUE
OCBOCHUSI TUCUUILIMHBI, & TAKKE OLIEHKA MO MPOMEKYTOUHON aTTECTALIUH.

Koan4yecTBO 0aj1710B OueHkKa 1o TpauIMOHHOMN MIKaJe
81-100 Omimyno
61-80 Xoporo
41-60 VY 10BIIE€TBOPUTEIIHHO
0-40 HeynoBieTBOpUTENHHO

6. YAEBHO-METOJNMYECKOE U PECYPCHOE OBECIHEYEHHUE JUCHUIIJIMHBI
6.1. OcHoBHasi IMTEpaTypa

1. ManukoB, P. ®. OcHOBbI MaTeMaTHYECKOrO MOJEIHPOBAHUS : Yy4eOHUK uig By30B / P. O.
ManukoB. — 2-e uzni. — Mocksa : U3natenbctBo FOpaiit, 2025. — 403 ¢. — (Briciiee odbpazoBanue).
— ISBN 978-5-534-15279-1. — Tekct : snexktpoHHbli // OOpasoBarenbHas miuatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/568214 (nara oopamenus: 21.02.2025).

2. OCHOBBI KOMITBIOTEPHOT'O MOJAETMpPOBaHUs U Bu3yanuzauuu / A. A. bopssk, B. B. Tonopkos,
J. M. EmenbsiHOB [1 ap.]. — 2-e m3x., 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 (nata oOpamenus: 21.02.2025). — Pexum goctymna: ajas aBTOpU3.
MIOJIb30BAaTENCH.

3. Teopernueckne OCHOBBI MOJAEITHPOBaHUs : ydeOHUK ast By3oB / E. B. Crenpmammonok, B. JI.
Crenpmamonok, JI. A. EnukeeBa, C. A. CokonoBckas ; noa penakuueit E. B. CrenpmamoHok. —
Mocksa : M3marensctBo HOpaiit, 2025. — 62 c. — (Bwicmee o6pazoBanme). — ISBN 978-5-534-
19255-1. — Texker : anexTpoHHBIH // OOpazoBarenbHas miatgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/568275 (nara obpamenus: 21.02.2025).

6.2. lonotHUTEIbLHAS JTATEPATYPA

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

2. Edumosna, 1. 10. KomnbrotepHoe moaenupoBanue : yueonoe nocodue / 1. FO0. E¢umona, U. H.
MoguaH, JI. A. CaBenbeBa. - 3-¢ u3n., crep. - Mocksa : ®JIMHTA, 2023. - 70 c. - ISBN 978-5-9765-
3788-0. - Tekcr : osmektponHbli. - URL: https://znanium.com/catalog/product/2091310 (nata
obparmienus: 21.02.2025). — Pexum q0CTyma: 1Mo MmOAMKUCKe.

3. Omenkos, A. 0. Maremaruyeckoe U KOMIIbIOTEPHOE MOJAEIHUPOBAHUE COBPEMEHHBIX CHUCTEM
ABTOMATHUYECKOTO yIpaBieHHs : yueOHoe mocooue A By30B / A. FO. OmenkoB. — Cankr-IlerepOypr
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: Jlanp, 2024. — 252 ¢. — ISBN 978-5-507-48725-7. — Tekcrt : anmeKkTpoHHbIH // JIaHb : 3IEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/394523 (nara o6pamenus: 21.02.2025).
— Pexum goctyna: 1uist aBTOpHU3. MOJIb30BaTeNeH.

4. Cogeptros, I1. . Kommneroteproe moaenupoBanue / I1. M. CoBeptkoB. — Cankr-IlerepOypr :
Jlanb, 2023. — 424 c¢. — ISBN 978-5-507-46708-2. — TekcT : »neKTpoHHBIN // JIaHb : 37IeKTpOHHO-
oubnmoteunas cucrema. — URL: https://e.lanbook.com/book/339761 (nara ob6pamenus: 21.02.2025).
— Pexum goctyna: [uist aBTOpHU3. MOJIb30BaTeNeH.

5. Tpyxun, M. I1. KomnbsroTepHOE MOACIMPOBAHUE U TTPOCKTUPOBaHKE PDA: CHCTEMHBIN MOIXOI.
Yacts 1 : yuebuuk ams By30B / M. I1. Tpyxun. — Cankr-IlerepOypr : Jlanb, 2022. — 408 c. — ISBN
978-5-8114-8693-9. — Tekcr : anekTpoHHBIH // JlaHb : anekTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/197548 (nata obparienus: 21.02.2025). — Pexum goctyma: ajas aBTOPH3.
[0JIb30BaTENEH.

6. @ypcoB, B. b. Teopernyeckne OCHOBBI JIJICKTPOTEXHUKH. Teopusi nenei. Teopus MOIIs.
KommbrorepHoe monenupoBanue. 3agaun : yueOHuK 11 By30B / B. b. @ypcoB. — Cankr-IleTepOypr :
Jlanb, 2024. — 436 c. — ISBN 978-5-507-48435-5. — Tekcr : anekTpoHHbIH // JIaHb : 3JE€KTPOHHO-
oubnmoteunas cucrema. — URL: https://e.lanbook.com/book/394388 (nara ob6pamenus: 21.02.2025).
— Pexwum goctyna: [uist aBTOpHU3. OJIb30BaTeNeH.

7. byxrosipos, JI. JI. KommbioTepHoe MojenupoBaHHe B MNPOGECCHOHATBHOU ESTEIBHOCTH.
JlaGopaTopHbIil TpakTUKyM : yaeOHoe mocodue st By3oB / JI. JI. ByxrospoB. — CankTt-IleTepOypr :
Jlanb, 2025. — 44 ¢. — ISBN 978-5-507-51441-0. — Texkcr : aneKkTpoHHbIH // JlaHb : 3JEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/447248 (nata obpamenus: 21.02.2025).
— PexxuM goctymna: Ui aBTOpHU3. MOJIb30BaTENCH.

6.3. Pecypchl muHGOPMAIHOHHO-TEJIEKOMMYHHKAMOHHOI ceTn « MHTEepHeT»

1. Hurepner-Yuupepcurer MHpopmannonnsix Texnomoruit [DnekTpoHHBIH pecypc]. - Pexum
noctyna: http://www.intuit.ru.

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

7. METOAUYECKHUE YKA3ZAHUSA 11O OCBOEHHWIO JTNCHUIIJINHBI
1. Meroanueckue peKOMEHIAlNHU 0 MOJArOTOBKE K MPAKTUYECKUM 3aHATHSM.
2. Meromuyeckre peKOMEHJAIIMN TI0 OPTaHU3AIMH CAMOCTOSATEILHOW PaOOTHI.

8. NHP®OPMALIMOHHBIE TEXHOJOI'MAN JJIA OCYHECTBJIEHUA
OBPA3OBATEJIBHOTI'O ITPOUHECCA 110 JUCHHUIIJIMHE

JInneH3uoHHOE MpOrpaMMHoOe ol0ecredeHme:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudpopmannoHHbie CIPABOYHbIE CHCTEMbI:
Cucrema 'APAHT
Cucrema «KoncynbrantlLiroc»

[Ipodeccnonanbabie Oa3bl JTAHHBIX
fgosvo.ru — Tlopran denepaibHbIX TOCYIAPCTBEHHBIX 00Pa30BATENILHBIX CTAHIAPTOB BBICIIETO
oOpazoBaHus
pravo.gov.ru - OdbunuanabHpIi HHTEPHET-MIOPTA IPABOBON MHGOpPMAIUU
www.edu.ru — ®enepanbHblii moptan Poccuiickoe 006pa3oBaHue
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http://www.intuit.ru/
http://elibrary.ru/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

CB0OOHO pacIpocTpaHsieMoe IMpOrpaMMHOE OOeCreueHHe, B TOM YHCIIE OTEYECTBEHHOTO
MPOM3BOCTBA

OMC IIneep (151 Bocripou3BeAeHUs DIIEKTPOHHBIX Y 4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JJUCLHUIIJINHBI

MatepuaabHO-TEXHHUYECKOE 00eCTIeYeHIE TUCITUTUINHEI BKJITFOYAeT B ce0sl:

- yueOHbIe ayAUTOPHH Ji1 MPOBEACHUSI y4eOHBIX 3aHSTHUN, OCHAIICHHbIE O0OpYAOBaHUEM H
TEXHUYECKHUMH CPEACTBAMHU OOy4eHHs: y4eOHOW MeOelblo, JIOCKOW, JIEMOHCTPAIIHOHHBIM
000pyIOBaHUEM, IEPCOHATIBHBIMUA KOMITBIOTEPAMHU, IPOEKTOPOM;

- TIOMEIIEHUS I CaMOCTOSITEIbHOM paOOThl, OCHAIICHHBIE KOMIBIOTEPHOW TEXHUKOU C
BO3MOXXHOCTBIO TOJIKIIOUEHHEM K ceTu «VHTepHeT» U obecrmeueHueM J0CTyla K AIEKTPOHHOU
nH(POPMALMOHHO-00pa30BaATEIBLHOM Ccpefe.
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