MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus
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HanpasnenHocts (nmpoduis) / crnenuanuzanus: MaTteMaTH4ecKoe MOJeJHPOBAHMe, YHCJIEHHbIE
MeTO/Ibl U KOMILIeKChI MPOrpaMm

®opma o0ydeHus: OUHaA
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6 |IlogroroBka M ciada SK3aMeHa 0 36 36 JacoB
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
npotokot Ne 6 ot « 17 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnenuanbHOCTH) 09.06.01 HWHpopmaTKa W BBIYUCIHWTENbHAS TEXHUKA, YTBEP)KICHHOTO
30.07.2014 roma, paccmoTpeHa U ojoOpeHa Ha 3acenaHuu kageapsl ACY «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
I.T.H., ipodeccop kadp. ACY M. 1O. Karaes

3aBenyronmii o0ecnieunBaromeii kad.
ACY A. M. Kopukos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

JHexkan OCY I1. B. Cenuenko
3aBeAyIOIHi BRITYCKAIOIICH Kad.

ACY A. M. Kopukos
OKCIIepTHI:

3aBeyIONIHil aCIUPAHTYPOM T. FO. KopoTtuna

JlonieHT kadenpbl aBTOMaTU3UPOBaH-
HBIX cucTteM ynpasieHus (ACY) A. U. UcakoBa

CornacosaHa Ha noptane Ne 43150 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

SABJISIETCST pa3paboTka (pyHAaMEHTAIbHBIX OCHOB M NMPUMEHEHHWE MATeMAaTUYECKOTO MOCIUPOBa-
HUSl, YUCIICHHBIX METO/IOB M KOMIUIEKCOB MPOrpaMM JIJisl PEIICHUs HAYYHBIX M TEXHUYECKUX, (DyHIaMeH -
TaJbHBIX U MPUKIAIHBIX MPoosieM. BaxkHON 0COOEHHOCTHIO CHEIIUATBHOCTH SIBJISIETCS TO, YTO B paboTax,
BBINIOJIHEHHBIX B €€ paMKax, JIOJDKHbBI MPUCYTCTBOBATh OPUTHMHAIBbHBIE PE3YJIbTAThl OJHOBPEMEHHO W3
Tpex oOJyiacTel: MaTeMaTHYeCKOro MOACIHWPOBAHUS, YHMCICHHBIX METOAOB M KOMIUIEKCOB MPOTPaMM).
[TosTOMy mporpamma JUCHUIUIMHBI COACPKUT TPU OCHOBHBIX pasjiena: - MaTeMaTUueCKoe MOJAEIUpOoBa-
HUE, - YUCIIEHHBIE METOJIbI, - KOMIUIEKCHI TPOrpaMM, KOTOPbIE OOBEAMHSIIOTCS ISl PEIICHUS HAYYHBIX H
TEXHUYECKUX, GYHIAMEHTAIBHBIX U MPUKIAIHBIX MPOOJIEM, U IPUBOAATCS METOINYECKUE PEKOMEHIAIIUU
10 UX TPUEANHOMY COUYETAHHUIO B IUCCEPTALIMOHHOM padoTe.

1.2. 3ajaun AMCUMILINHBI

— — ¢opMupoBaHUE 3HAHUIN U YMEHUH, HEOOXOAUMBIX JIJIsl OCBOCHHUS U UCIIOIL30BaHUSI METOJIOB
MaTeMaTHYEeCKOTO MOJICTUPOBAHUS B JIPYTUX 00IaCTIX 3HAHUIA;

— — ¢opMupOBaHUE 3HAHUN U YMEHUIT,HEOOXOAUMBIX ISl pa3pabOTKH HOBBIX METO/IOB MOJICIIH -
pPOBaHUS WIM MOJAEPHU3ALUHU CYILIECTBYIOIINX.

— — ¢dopMupoBaHUE 3HAHUU U YMEHHUU, HEOOXOIUMBIX JUIsl JadbHEHIIIET0 camMooOpa3oBaHUs B
00JacTi MaTeMaTHYECKOr0 MOICTUPOBAHUS;

— — pa3BHUTHE JIOTUYECKOTO M aJTOPUTMHUYCCKOrO MBIIUICHUS W BBIPA0OTKA MPEICTABICHUN O
METOAaX MOJICTUPOBAHUS;

— — o0ydeHue croco0aM MPUMEHEHHUs YUCICHHBIX METOJOB M KOMILIEKCOB IpOrpamM IJis IO-
JTyYEeHHUS] MATEMAaTHIECKUX U UMUTAIIMOHHBIX MOIeNIeld 0OBEKTOB U CUCTEM.

2. MecTo mucuuiiiuebl B cTpykrype OITOII

Jucnumnnuza «MareMaTnyeckoe MOJIEIMPOBAHNUE, YUCICHHBIE METOABI U KOMILIEKCHI IIPOrPAMM
(b1.B.O/I.1) otHOCHTCS K OiOKY | (BapuaTHBHAS 4acTh).

[TpeamecTBYOMKUMU AUCHUITNHAMY, (POPMUPYIOIIMMHU HavyajlbHbIEC 3HAHM, ABIAIOTCA: Marema-
TUYECKOE MOJICINPOBAHNE, YUCIICHHBIE METO/IbI U KOMILJIEKCHI ITporpaMM, MHpopMalioHHbIe U JIEKTPOH-
HbIE€ PECypChl B OpraHU3allMl HayYHBIX HccleoBaHuii, KommnbioTepHoe MoaenupoBaHue OObEKTOB U CH-
cTeM ynpasiieHHs, OCHOBBI OpraHU3AlMM HAYYHBIX HCCIIEI0BaHUM, TeopHsi CUCTEM M CHCTEMHBINA aHAJIN3.

ITocnenyromuMy JUCHUIIIIMHAMU SBIIIOTCS: MaTemaTndeckoe MOIEIUPOBAHNE, YUCIICHHBIE METO-
Il 1 KOMIUIEKCHI mporpamM, [IpencraBieHre HaydHOTO J0KJIaJa 00 OCHOBHBIX pe3ysbTaTax IMOJrOTOB-
JICHHOM Hay4HO-KBaJM(PHUKALIMOHHON paboThl (AUCCEpTaALNHN).

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHM S JUCUMILIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— IIK-3 cnocoOHOCTh pa3pabOTKU U MPUMEHEHUS] KOMIUIEKCOB MPOrpaMM KOMIBIOTEPHOTO MO-
JeTUpPOBaHUs (PU3NYECKUX MPOLIECCOB, TEXHUUYECKUX OOBEKTOB M CUCTEM YIIPaBIICHMUS,

— TIK-4 crocoOHOCTh MPUMEHSTh TEOPETUUYECKHE 3HAHMS, YMEHHS U HABBIKH HCIOJIb30BaHUS
CPEICTB KOMIIBIOTEPHOI'O MOAEIMPOBAHUS TIPU HCCIEIOBAHUN TEXHUIECKMX OOBEKTOB U CUCTEM YITpaBiie-
HUS;

B pesynbrate nzyueHust JUCHUIUIMHBI 00yJaroIUICs TODKEH:

— 3HAThb - OCHOBHBIE IMOHATHUS, METOAbI M TNPUHIMIBI MAaTEMaTHYECKOIO MOAEIUPOBAHUS; -
OCHOBHBIE KJIACChl MATEMaTUYECKUX METO/I0B MOJEJIMPOBAHNUS, UCIIOIb3YEMBIX Il PEILICHUS HAYYHBIX 3a-
Jla4 ¥ 3a/1a4 IPOEKTUPOBAHUS TEXHUKH; - 3JIEMEHTBl BEPOSTHOCTHOI'O, OIIEPALIMOHHOIO MOAEIMPOBAHUS; -
YKCJICHHBIE METO/Ibl PELICHUS TUIOBBIX MAaTEMaTHUYECKUX 3a7ay; - METObl UCCIIEIOBaHUS MaTeMaThye-
CKUX MOJIeJIEH; - TEOPETUYECKHE MOIXObI K CO3JaHHUI0 KOMIUIEKCOB IPOrpaMM, MPUHLUIIBI IPOrPAMMHOM
WH)XEHEPUHU.

—  yMeTb - 3(p(PEeKTUBHO UCIOJIL30BaTh HA MPAKTUKE TEOPETHUECKUE KOMIIOHEHThl HAyKU: TOHS -
THUS, CYXKACHUS, YMO3aKJIIOUEHUS, 3aKOHbI [TPOBO/IUTh HATYPHBIA U BBIYMCIU-TEIbHBIA 3KCIIEPUMEHTHI U
MHTEPIPETUPOBATh UX JAaHHBIE; - IPEJICTABIIATH TAHOPAMy METO/I0B IPOrPaMMHON MH)KEHEpUH; - abcTpa-
TUPOBAThCsl OT HECYIIECTBEHHOI'O IPU MAaTeMaTHUECKOM MOJIEIMPOBAHHUM; - CTPOUTh MATEMATUYECKYIO
MOJIeSIb C NMPUMEHEHHEM TOUHBIX U MPUOJIMKEHHBIX METOJIOB; - IPOBEPATh aJE€KBATHOCTh MaTeMaTHYe-
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CKOM MOJIEIH HCCIIEeTyeMOMY OOBEKTY; - HCIIOJIb30BaTh COBPEMEHHBIE CPEICTBA CO3JAHHs KOMILIEKCOB
nporpamyM; - [lnanupoBars ontuManbHOE MPOBEACHUE YUCIEHHOTO SKCIIEPUMEHTA; - BbIOUpaTh YHMCIICH -
HbI€ METO/Ibl, TOJIXOAMAIINE JUIsl PELICHUs] TOW UM MHOM 3a1auu.

— BJAaJeTh - COBPEMEHHBIMU METOAMKAMH PELIEHUS MaTeMaTHYeCKHUX 3aJay; - HaBbIKaMH c00-
pa, 00paboTKH, aHaIN3a U CUCTEMATU3aluU HH(OPMAIIUU IO TEMATHKE MOJICTMPOBAHUS; - HABBIKAMH BBI-
0opa METO/IOB M CPEJICTB PEIICHUS 3a]a4 MaTeMaTUYECKOro MOJEIUPOBAHUS; - METOAUKON IJIAHUPOBA-
HUSl, IOCTAHOBKU U 00paOOTKU YUCIEHHOTO SKCIEPUMEHTA; - METOAOJIOIHe TOCTAHOBKH BBIYUCIUTENb -
HBIX SKCIIEPUMEHTOB; - COBPEMEHHBIMH UHCTPYMEHTAIBHBIMHU CPEJICTBAMU KOMIILIOTEPHON MaTeMaTUKH; -
CHUCTEMaMH UMUTAIIMIOHHOTO MOJIEIIMPOBAHUS MPOIECCOB U SIBICHUN Pa3TUYHON MPUPOABI Ha KOMIIBIO-
Tepe; - CIIOCOOHOCTHIO TPOU3BOAUTH IKCIIEPUMEHTHI 110 33JJaHHBIM METOIUKaM ¢ 00pabOTKO U aHAIN30M
UX PE3yJIbTaTOB; - COCTABJISTh ONKCAHUE BHIIOJHEHHBIX MCCIIEIOBAHUN U MOATOTABIMBATH JTAHHBIC JIJIS
pa3pabOTKH HAYYHBIX 0030POB M IMyOIMKAITHIA.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIIsAeT 4.0 3a4eTHBIX €AMHUIIBI U MIPEJICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunbl yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
4 cemecTp 5 cemecTp

AynuaTopHbIe 3aHATHS (BCETO) 54 36 18
Jlexuun 18 18 0
[IpakTuueckue 3aHATHS 36 18 18
CamocTosiTenbpHas padboTa (Bcero) 54 36 18
BrinonHeHne HHAUBUAYAIbHbBIX 3a1aHUN 8 0 8
[IpopaboTka JTeKIIMOHHOTO MaTepHralia 20 20 0
[ToaroroBka K NpakTUYECKUM 3aHATHUSAM, 26 16 10
CeMHMHapaM

Bcero (6e3 3x3amena) 108 72 36
IToaroroBka u caya PK3amMeHa 36 0 36
OO6mmast Tpy1I0€MKOCTb, 4 144 72 72
3auetHbie EquHutb 4.0 2.0 2.0

5. Conepxxanue 1MCUMILTHHBI

5.1. Pa3gesbl AUCHUIIIMHGBI U BUABI 3AHATHI
Paznenbl IUCHUIUIMHBI ¥ BUBI 3aHATHI IPUBEACHBI B Ta0mue 5.1.
Tabmuna 5.1 — Pasgensl AUCUUIUIMHBL U BUIbI 3aHATUI

Bcero
4acoB

[Ipaxk. Cawm. dopmupyembie

HazBanus pa3nenoB TuCHUTITAHBI Jlek., a (6e3
3aH.,4 | pad., d KOMITIETEHIIUH
JK3aMEH
a)
4 cemectp
1 M3ydyeHne 0OCHOBHBIX 3JIEMEHTOB YHUCIICH- 18 18 36 72 [1K-3, TIK-4

HBIX METOJIOB ¥ METOJIOB MaTeMaTHYECKOr0
monenupoBanus.[locTpoeHrne MaTemaTrye-
CKOM MOJIENIM B 00/1aCTH HCCaeaoBaHus. Pa3-
paboTKa aJITOPUTMOB peaslu3allii MaTeMaTH-
YECKOM MOJIeNH, 00J1aJal0UX COOTBETCTBYIO-
el HaydHou HOBU3HOU. [IpoBenenune Berauc-
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JUTETHHBIX YKCTIEPUMEHTOB.
Uroro 3a cemectp 18 18 36 72
5 cemecTp
2 IIporpammHoOe o0OecriedeHrne KOMIIbIOTEPHO- 0 18 18 36 [1K-3, I[IK-4
ro mozaenupoBanus. [Ipuknannoe nporpamm-
HOe o0ecrieueHne HayYHBIX UCCIICIOBAaHU.
@®opMbI NpeICTABICHUSI KOMIUIEKCOB MPHU-
KJIaJTHBIX MTpOTrpaMM: OMOJIMOTEKa, TTAKEeT MpHU-
knaaueix nporpamm (ITI1IT), muanorosas cu-
ctema. MojienupoBanue, BU3yaau3auus pe-
3yIbTaTOB MOAETUpPOBaHus B cpene Scilab.
OcCHOBHBIE 3Tarbl MOJATOTOBKU U TTPOBEICHUS
BBIYHMCIIUTEIBLHOTO KCIIEpUMeHTa. Maremaru-
YECKHUE MOJICJIM U METO/IbI 00paboTKH pe-
3yJIbTaTOB HATYPHOI'O SKCIIepuMeHTa. MHoro-
MepHOE MoJieTpoBanue. bosbIime naHHbIe.
Hroro 3a cemectp 0 18 18 36
Hroro 18 36 54 108
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JeKIHIM)
Copeprkanue pa3ienoB TUCIUILIAH (TI0 JIKIMSAM) IPUBEAICHO B Tabmuie 5.2.
Tabmuma 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
Copneprxanue pazznenoB quctuminHel (mo | Tpymoemkocts, | @opmupyemsble
HaszBanwus paznenos cp pasi jmcn ( pyA ’ PMHPY
JIEKIIHSIM) q KOMIIETSHITUN
4 cemecTp
1 M3yueHne ocHOBHBIX |Poib MaTeMaTnuecKoro MoJIEIMpOBaHUs U 18 I1K-3, ITK-4

OJICMCHTOB YHCJICHHBIX
METOAOB U METOJ0B

YHUCJICHHBIX MCTOIOB B CCTCCTBCHHLIX HAYy-
Kax. HpI/IHHI/IHBI IMPOBEACHUSA BBIYHUCINTCIIb-

MaTeMaTu4ecKoro
MozaenupoBanus.Iloctp
OCHUE MaTeMaTHYECKON
MOJIeJIH B 00J1aCTH
UCCIIEI0BaHMUS.
Pa3zpaboTtka
QJITOPUTMOB
peanuzanuu
MaTeMaTu4ecKou
MOJIeJIH, 00J1aJaFOIIHNX
COOTBETCTBYIOLIEH
Hay4YHOU HOBU3HOM.
IIpoBencHue
BBIUUCITATEIEHBIX
JKCTIIEPUMEHTOB.

HOTO 3KCIEPUMEHTA. DTaIbl BBIYUCIUTEIb-
HOT'O 3KcepuMeHTa. Mojienb, aropuTMm,
nporpamma. MICTOUHMKH 1 XapaKTepUCTUKU
MOTPEIIHOCTEN B BRIYMCIUTEIBHOM IKCIIEPH-
MeHTe. CocTaBiieHHE MPOTPAMMBbI YHCIICH-
HBIX SKCIIEPUMEHTOB, CO3JaHNUE YUCIIEHHO-
JKCIIEPUMEHTAIBHON MOJIEIIU, BBIIIOJIHEHNE
KOHTPOJIBHBIX SKCIIEPUMEHTOB, IPOBEJICHUE
CEPHITHBIX SKCIIEPUMEHTOB, 00pabOTKa IKC-
MEePUMEHTATBHBIX JAHHBIX U UX HHTEPIIPETa-
uus. MeToapl BU3yanu3aluud MHOTOMEPHBIX
pacueToB. MeToipl 00pabOTKH JaHHBIX
MHOTOMEPHBIX HECTALIMOHAPHBIX PACUETOB.
OCHOBHBIE UCTOPUYECKHE ITAIBI PA3BUTHS
BBIYMCIIMTEILHON TeXHUKN. OCHOBHEIE dTa-
bl Pa3BUTHUS YUCICHHOTO MOJIETUPOBAHUS
Ha MIPUMEPE YACTHBIX HAyYHBIX HaIlpaBJe-
HU. OCHOBHBIE ATallbl Pa3BUTHUSA SI3bIKOB
MpOrpaMMUPOBAHUS JJIS 3a/1a4 YUCIEHHOTO
JKCHepUMEeHTa. MeTo bl mapajuieTIbHOTO
porpaMmMupoBaHus. MojenupoBaHue Kak
METOJ HAyYHOTO NTO3HaHus. Buasl Moaenen.
DyHKIMU MOAENUpoBanusa. Metoasl MoJe-
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TupoBaHus. MoaenpoBaHUE M CHCTEMHBIH
noaxoj. MareMaTiuieckoe MOACTUPOBaHUE.
Oco0eHHOCTH 1 00JITACTH TPUMEHEHUST MaTe-
MATHUYCCKOIro MOI[GJII/IpOBaHI/ISI. OCHOBHI)IG
JTaIbl MOJCIUPOBaHUs. TpeboBaHU K MOJIe-
mu. [locTpoeHne MareMaTH4eCcKO, aaropuT-
MHYECKOH ¥ MPOTPaMMHOM MOJICITH UCCIIEY-
€MOM CHUCTEMEL.

Uroro 18
Hroro 3a cemectp 18
Hroro 18

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (NMPeAblTyIIUMHU)
U oOecneynBaeMbIMU (NMOCJAETYIONIUMH) TUCHUNIMHAMUA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTICeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCJIEIYIONUMHI ) AUCITUTUTMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUIMHBI M MeXAUCIUIIMHAPHBIEC CBSI3U

Ne pazgenoB nanHo#
JUCTIUIUTAHBI, JJTT KOTOPBIX

HEOOXOIMMO U3yYEeHHE
HaumeHoBaHME TUCIUTLTHH B dm——

o0ecreyrBaeMbIX TUCIUITIINH
1 2

[IpenmecTByronme qUCUUILIMHBI

1 Marematudeckoe MOJETUPOBAHNE, YUCIIEHHBIE METO/IbI U . N
KOMILJIEKCBI ITPOrpaMM

2 NadopmanoHHbIE U dTIEKTPOHHBIC PECYPCHl B OPraHU3aINH HAyd- n N
HBIX UCCJIEJOBAHUMI

3 KOMHBI-OTepHOG MOICINPOBAHUC 00BEKTOB U CUCTEM YHpaBJICHUA

4 OCHOBBI OpraHU3aIlMy HAyYHbIX UCCIIETOBAHUM

5 Teopus cucTeM U CUCTEMHBIN aHAIU3

[Tocnenyrouiye TUCHUTIITUHBI

1 Marematudeckoe MOACINPOBAHUC, YUCIICHHBIC MCTOAbI U n +
KOMINJICKCBI IPpOTrpaMM

2 [IpencraBieHre HAyYHOTO AOKIaAa 00 OCHOBHBIX pe3yabTaTax
TIOJITOTOBJICHHOM HAayYHO-KBAJIM()UKAIIMOHHON pabOTHI (uccepra- + +

17079

5.4. CooTBeTCTBHE KOMIIETEHIIHIA, (POPMUPYEMBIX NPH U3YyYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIIETCHIMH, (OPMUPYEMBIX MPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHI
npezcTaBiIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETCHIUH, (POPMUPYEMBIX MPH U3yYCHHU AUCIUIUTHHBI, U BUOB 3aHs -

THH
KoMrerenmu Bunel 3ansTrii
@DopMbI KOHTPOJIS
" Jlek. [Ipak. 3aH. Cawm. pa6.
T1K-3 + + + Koncnekr camonoarorosku, Co-
0ecenoBanue, Tect, OTueT 11O
MPaKTUYECKOMY 3aHSITHIO
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I1K-4

Koncnekr camonoarorosku, Co-
oecenoBanue, Tect, OTueT 11O
MPaKTUYECKOMY 3aHATHIO

6. UuTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI

He mpenycmotpeno PVYII

8. IIpakTHyeckue 3aHATUSA (CEeMUHAP

bl)

HanmeHoBaHME MPaKTUUECKUX 3aHATHI (CEMUHAPOB) MPHUBEAEHO B Tabmmue 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

HaunmeHoBaHue MpakTUYECKUX 3aHIATHI TpynoeMkocTtsb, | Dopmupyembie
Ha3zBanus pasznenos
(ceMuHapoB) q KOMITETEHIIUU
4 cemectp

1 N3y4yenue ocHOBHBIX |Poib MaTeMaTndeckoro MoAEeIupOBaHus U 18 [TK-3, [1K-4
3JIEMEHTOB YMCJIEHHBIX |YMCIIEHHBIX METOJOB B €CTECTBEHHBIX Hay-
METO/IOB U METO/IOB kax. [IpuHIMIBI TPOBEACHUS BBIYMCIUTEIb-
MaTeMaTHYECKOro HOTO 3KCIEPUMEHTA. JTaIlbl BBIYUCIUTENBHO-
mozenuposanus.IlocTp | ro sxkcnepuMenTa. Mognenb, aaropuTm, mpo-
OCHUE rpamma. VICTOUHHMKHN U XapaKTepUCTUKH T10-
MaTeMaTH4eCKOI IPEUIHOCTEN B BBIUMCIMTEILHOM IKCIIEPHU-
MoJieny B 001acTu MeHTe. CocTaBieHHe MPOrpaMMBbl YHCIIEH-
UCCIIEJIOBAHUS. HBIX 3KCIIEPUMEHTOB, CO3/IaHUE YHUCIEHHO-
Pa3pabotka AKCIIEPUMEHTAIILHON MOJIEH, BBIIIOJTHEHUE
AJITOPUTMOB KOHTPOJIbHBIX 3KCIIEPUMEHTOB, IIPOBE/ICHNE
peanu3annu CEpUIHBIX HKCIIEPUMEHTOB, 00paboTKa IKC-
MaTeMaTH4eCKOI NEePUMEHTAJIbHBIX IaHHBIX U UX UHTEpIIpETa-
MOJIENIY, O0NaarouX | us. MeToabl BU3yaau3alud MHOTOMEPHBIX
COOTBETCTBYIOILIECH pacueToB. MeTobl 00pabOTKH JTaHHBIX
HayYHOW HOBHU3HOM. MHOTOMEPHBIX HECTALIMOHAPHBIX PACUETOB.
IIpoBenecnue OCHOBHBIE UCTOPUYECKUE ITAIBI PA3BUTHS
BBIYHMCIIUTEIbHBIX BBIYMCIIUTENIbHON TEXHUKU. OCHOBHBIE 3TaIlbl
SKCIEPUMEHTOB. pa3BUTHS YUCIEHHOTO MOJIEIMPOBAHMSI Ha

MIPUMEPE YACTHBIX HAYYHBIX HAMPABICHUN.

OCHOBHBIE 3Tallbl Pa3BUTHS A3BIKOB IPO-

IPaMMHPOBAHUS JIJIS 33]1a4 YUCIEHHOTO JKC-

nepuMeHTa. Meto/ipl napajjiesibHOTo Mpo-

rpaMMHUpOBaHus. MoienupoBaHue Kak METO/T

Hay4yHOT0 No3HaHus. Buael monenei. @yHk-

LMW MOJIETTUPOBaHMs. MeTo/1bl MOJIENUPOBa-

HUsl. MoaenupoBaHue U CUCTEMHBIN MTOAXO/I.

Matemaruueckoe mozenupoBanue. OcodeH-

HOCTH U 00JacTH NPUMEHEHUs MaTeMaTHye-

CKOro MozenupoBanusi. OCHOBHBIE 3Talbl MO-

nenupoBanus. TpedoBanus k mojaenu. [1o-

CTPOCHHE MATEMAaTUYECKOM, arOpUTMHUYE-

CKOM ¥ TPOrpaMMHOM MOJIENIA UCCIIETYEMOM

CUCTEMBI.

Hroro 18
Hroro 3a cemectp 18

5 cemecTp
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2 IIporpamMmmHoe HNudopmarmoHHbIe TEXHOJIOTUH U TTPOTpaM- 18 I1K-3, TIK-4
oOecrieueHne MupoBaHue. bazoBas apxurekrypa O9BM.
KOMITBFOTEPHOTO PeructpoBas monens npoueccopa. Opranuza-
MOJIEJINPOBAHUS. st mamsaTi. CriocoOsl aapecanmu. @opmatsr
[IpuxnagHoe KOMaHI. Apu(pMeTHIECKUI COMPOIIECCOoP.
IpPOrpaMMHOE PerucrpoBast Mmozens conporeccopa. Cxema
o0ecrneueHre HayuyHbIX | B3aUMOJICHCTBHS MpoIleccopa U COMpOIIecco-
uccienoanuil. ®opwmsl | pa. Tumnsl gaHHBIX conponeccopa. Cucrema
NPEICTaBIICHUS KOMaH]] apu(hMETHIECKOTO COIpOoIIeccopa.
KOMILJIEKCOB [TorpenrnocTu okpyriaeHus: npu apudmeru-
NPUKIATHBIX yeckux onepauusax. [Ipumepsl onepanuii, sB-
IpOorpaMM: JSIOUIMECS OCHOBHBIM UCTOYHUKOM MOTIpeNI-
O6ubIMoTeKa, MakeT HOCTEH. AITOPUTMHUUYECKUE S3BIKH U UX
IPUKIIAHBIX OCHOBHBI€ KOHCTPYKITUH, TUIIBI JAHHBIX.
nporpamm (I1ITIT), Knaccudukanys s3pIK0B MporpaMMHpOBa-
nuanoroBas cucteMa. | Hus. [IpeacraBineHue o si3pIKax Mporpam-
MonenupoBanue, MHPOBaHUS BBICOKOTO ypoBHs. KoMnuisiTopsl
BU3YyaJIN3aLUs U uHTEepnperaTtopsl. OnepalnnoHHbIE CUCTE-
pE3yJIbTaTOB MbI. MHOT0I0JIb30BaTENIbCKUE U MHOT03a]a4-
MOJIEJIUPOBAHHUS B Hble OC. MHOronpoueccopHble CUCTEMBI.
cpene Scilab. [Tonsitue mponiecca. [IpuHIUIIBI Opranu3a-
OcCHOBHBIE 3Tallbl [IMU MapaJUIeTbHBIX BHIYUCICHUIN Ha pUMepe
IMOATOTOBKU U s1361k0B MPI 1 OpenMP. OcHOBHBIE KOMaH /bl
[IPOBEIACHUS MPI. CpencrBa Bu3yanusanuu JaHHbIX. [ pa-
BBIYHCIIUTEILHOTO ¢uueckue 6ubaroreku. OCHOBHBIC (hOpPMATHI
IKCIEPUMEHTA. rpaduyeckux ¢GailioB ¥ ©X 0COOCHHOCTH.
Marematnueckue OcHOBHbIE MPUHIIUIIBI ApXUBALIUU Tpaduyde-
MOJIEJIA U METO/IBI CKHX JaHHBIX, OCHOBHBIE aJITOPUTMBbI apXHBa-
00paboTku MU JaHHBIX. [lakeTbl IpUKIagHBIX TPO-
pe3yabTaTOB rpamMm. .NET Framework — kapkac cpembt
HaTypHOTO pa3paboTKu. MHOTOOKOHHBIM HHTEP(DEHC.
JKCIEPUMEHTA. Bo3moxHOCT paboTsl ¢ 6a3amu gaHHBIX. [1a-
MHoromepHoe KEThI IPOIPaMM JIJIs1 HAYYHBIX UCCIIEI0BAHUN.
MOJIETIUPOBAHMUE. [Tonw3oBarensckuit nuatepdetic. [Ipasuna mo-
bonpmne nansble. CTpOEHUS MOJIb30BATEIBCKOT0 HHTEpdEiica.

[TpuHIMITE TOCTPOCHUS HHTEPPEICOB.

Hroro 18
Hroro 3a cemectp 18
Hroro 36

9. CamocrosiTesqibHasi paboTa
Bunsr camocTosiTenbHOM paboOTHI, TPYAOEMKOCTh U (DOpMUpPYEMbIe KOMITETECHIIUY MTPEICTABICHEI B
Tabimie 9.1.
Tabmura 9.1 — Bugbel caMoCTOsITEIbHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH

Bunasl camocrositensHol | TpynoemkocTs, | DopMupyembie

HasBanus pasnenos g PyA ’ PMHDPY @OpMBI KOHTPOJIA
paboTHhI q KOMITETEHIIUU
4 cemectp
1 N3yuenue IToaroroBka K nmpaxkTuye- 16 [1K-3, [IK-4 Koncnekr camonon-
OCHOBHBIX CKHUM 3aHSTHUSIM, CEMHUHA- roToBKH, TecT
3JIEMEHTOB pam
AHCIICHHBIX [TpopaboTka JIEKITMOHHO- 20
METOJIOB U METOJIOB
eToM0 CTOMOB | 1 MaTepuaa
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MaTeMaTudeckoro | Mtoro 36
Mozenuposanus.IIo
CTpOEHHUE
MaTeMaTHIEeCKOM
MOJIETIN B 00JIaCTH
HCCIICJOBAHHSL.
Pa3zpaboTtka
aJITOPUTMOB
peanuzanuu
MaTeMaTHIEeCKOM
MOJICIIH,
o0agaroNmMx
COOTBETCTBYIOIIEH
Hay4YHOUW HOBHU3HOM.
[IpoBenenue
BBIYMCIIUTEILHBIX
SKCTIIEPUMEHTOB.

Hroro 3a cemectp 36

5 cemecTp

2 IIporpammHoe IToaroroBka K mpaxkTu4e- 10 [1K-3, [1K-4 Koncnekr camonon-
obecrieueHue CKHUM 3aHSTHUSM, CEMUHA- rotoBku, Tect
KOMIIBIOTEPHOTO pam
MOJIETIUPOBAHMUS.
[IpuxknagHoe
MIPOrpaMMHOE
obecrieueHue Hroro 18
HAYYHBIX
HCCIIEIOBAHUI.
DopMsI
MIPEACTABICHHUS
KOMILJIEKCOB
TIPUKIIATHBIX
porpamm:
OmOmoTeKa, maker
TIPUKIIATHBIX
nporpamm (I1I1IT),
JIAaJIoroBast
cucTema.
MopenupoBaHue,
BU3YaTU3aIIHs
pE3yJIbTaTOB
MOJICTTUPOBAHUS B
cpene Scilab.
OCHOBHBIC dTaITbI
MOATOTOBKU U
MIPOBEICHHUS
BBIYUCIIUTEILHOTO
JKCIIEPUMEHTA.
MaremMatuueckue
MOJICITH ¥ METO/IbI
00paboTku
pe3y/bTaToB
HaTypHOTO

Brinonnenre MHIUBUIY- 8
aIBLHBIX 3adaHui
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OKCIICpUMCHTA.

MuoromepHoe

MOJCIIUPOBAHMUE.

Bonpmme nanuele.

Hroro 3a cemectp 18
IToxroroBka m cmada SK- 36 OK3aMeH
3aMeHa

Hroro 90

10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€Ba€MOCTH oﬁyqammnxm
Petitunrosas cucreMa He HCIIOJIb3YCTCH.

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Menpnaukos, B.I1. Uudopmamnmonnas 6e3omacHocTh U 3amuTta uHGopmarmu [Tekcr] : yueo-
Hoe noco6ue 1ist By3oB / B. I1. MensuukoB, C. A. Kieiimenos, A. M. Ilerpakos ; pexn. C. A. KieiimeHos.
- 4-e m3n., crep. - M. : Akanemust, 2009. - 336 c. (Hanmuuue B 6ubmmotrexe TYCVYP - 21 2x3.)

2. Exnaxos, FO.I1. MadopmaioHHble TEXHOIOTUM U MPOrpaMMHBIE MPOIYKTHI [ DIEKTPOHHBIN
pecypc]: phIHOK, SKOHOMHKA, HOPMAaTHUBHO-IIPABOBOE PETyIHpOBaHHE [DIEKTPOHHBIN pecypc| yueOHOe
noco6ue / 1O. I1. ExnakoB ; ToMckuii rocynapCcTBEHHbBIH YHUBEPCUTET CUCTEM YIPABJICHUS U PaIUOIJIEK -
TpoHuku (Tomck). - DnekTpoH. TekcroBble naH. - Tomck [6. u.], 2007. - 176 c. - Pexum nocryna:
https://edu.tusur.ru/publications/26 (nata oopamenus: 27.08.2018).

3. Pwibanos, b.A. KomnbrorepHas u opucHas Texauka : yueoHoe nocodue / b. A. Pribanos ; ®e-
JiepaibHOE areHTCTBO Mo 00pa3oBaHui0, TOMCKHI roCyJapCTBEHHBI YHUBEPCUTET CHCTEM YIIPaBICHUS U
paanosnexktpoHuku, Kadenpa apromaruzamnuu o6padoTkn uHpopmanuu. - Tomck : TMIJIO, 2010. - 200
c. (mammuue B 6ubmmotexke TYCYP - 15 9k3.)

12.2. lonoiHuTEIbHAS JIUTEpaTypa

1. Bwunorpanos, B.M. JluckpetHbie MHGOPMAIMOHHBIE CHCTEMbI B HAYYHBIX HCCICIOBAHHSIX.
(ITporpammHO-ynpaBisieMble MOyibHBIE CTPpYKTYphI) [Tekcr] : / B. U. Bunorpanos. - M. : Atomu3zar,
1976. - 280 c. (nanuuue B onbamoreke TYCVYP - 7 3k3.)

2. 3apukosckas, H. B. YuebHoe nocobue «MatemMaTHuecKkoe MOJEIMPOBAHUE CUCTEM» [DIeK-
TpoHHBINA pecypc]: Jns nanpasiaerus moaroroBku 230100.62 «MHpopMaTHKa ¥ BEIYHCIUTEIbHAS TEXHHU-
ka» 1 230400.62 «MHbopMamOHHBIE CUCTEMBI U TEXHOJIOTUI» [DnekTpoHHbI pecypc] / H. B. 3apu-
koBckasgs. — Tomck TYCVYP, 2014. — 168 c. - Pexxum moctyma: https://edu.tusur.ru/publications/4648
(mata obpamienws: 27.08.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O6s3aTe/IbHbIE Y4eOHO-MeTOANYEeCKHE MOCOOUs

1. Karaes M.}O. Metoanueckue yka3zaHHs K MPAKTUYECKUM 3aHATUSAM M CaMOCTOATENBbHOM pa-
0ote [DnekTpoHHBINH pecype]: PekomenmoBaHO Y4eOHO-METOMMYECKUM OOBEAMHEHUEM TI0 00Pa30BaAHHIO
B 00JIaCTH NPUKJIAJHOW MHPOPMATUKH B KaueCTBE y4e€OHOTO MOCOOUs AJIS CTYAEHTOB BBICHIMX Y4E€OHBIX
3aBelICHNH, oOyJaromumxcs nmo HampasieHuto noarotoBku 09.06.01, MudopmaTnka W BEMUCIUTEIHHAS
TeXHUKa, MaTeMaTuyecKkoe MOJCITUPOBAHNE, YHCIIEHHbBIE METO/Ibl U KOMIUIEKCHI porpamm, 2017r. [Dnex-
TpoHHBI pecypc] / M.UIO. Karaes. — Tomck TYCVYP, 2013. — 5 c¢. - Pexum pocryna:
http://asu.tusur.ru/graduate/spec051318/spec051318-pract.doc (mara oOpamenus: 27.08.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE IOCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJIHI0B
Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 yuciia Judn C OI‘paHI/I‘-IeHHBIMI/I BO3MOXKXHOCTAMHAU 3I[OpOBB$I 1 MHBAJIMIOB HpeI[OCTaBJISIIOTCSI B (bopMax,
aJJaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:
- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

12.4. IIpo¢eccuonasibHbie 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

1. Kpynueimmii poccuiickuii ”HGOPMALMOHHBINA TOPTal B 00JIACTH HAYKH, TEXHOJIOTHU, MEIH-
IIMHBI 1 00pa3oBanus. www.elibrary.ru Jloctyn cBoOOHBIH

2. 88 ecTeCTBEHHO-HAay4YHBIX JKYpHAJIOB, BKJIIOYAsl CTApEUIIUI U OJUH U3 CaMbIX aBTOPUTETHBIX
Hay4YHBIX KypHajaoB Nature. www.nature.com J[ocTyr cBoOOIHBII

3. Poccuiickas akajgeMusi HayK W uU3garenbeTBO «Haykay NMpHHSIM pelieHre OTKpPHITh cBOOO.-
HBIM JOCTYN K apxuBaMm xypHaioB PAH, Bkiirodast Homepa xypHaioB 3a 2017 roa, BbITYCK KOTOPBIX IO
koHTpakTy ¢ PAH ocymectBisiino usnarensbctBo «Haykay. becruiatHplii 10CTYI K 2JIEKTPOHHBIM BEPCUSIM
)kypHaiioB PAH Oynet npenocraBiarbes Ha miatdopme libnauka.ru (3mekTponHas OubGinnoTeka u3aaress-
ctBa «Hayka»). Becero xypnainos B pedepentnoii rpymme 149. Cnucox xypHanioB. JlocTyn cBOOOHBIH.

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneyeHune

13.1. O6uiue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUYECTBOM I10-
CaJIOuHBIX MECT He MeHee 22-24, 000pyAoBaHHAs TOCKOH U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yUeOHO-HAITBIIHBIE TOCOOMs, 0OecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecredeHne I NPAKTHYEeCKUX 3aHATHI

Y4eOHast BEIAUCIUTENbHAS JIabopaTopust / KoMITbIOTepHBIN Ki1acc

yueOHas ayIUTOpus AJIs NPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs IIpo-
BE/ICHUS 3aHSATHI JJAOOPATOPHOTO THIIA, TIOMEIIEHHE JUISI KyPCOBOTO MPOSKTUPOBAHHUS (BBIIOIIHEHHS KYp-
COBBIX pa0oT), MOMEIIEHHE Ul IPOBEACHUS IPYIIOBBIX U WHAUBUIYATbHBIX KOHCYIbTAllUN, TOMEILEHUE
JUTSL TIPOBE/ICHUS TEKYIIETO KOHTPOJISL U TPOMEKYTOYHOH aTTeCTalluy, TIOMEIIEHHE IS CAMOCTOSTEIbHOM
paboThI

634034, Tomckast obnacts, . Tomck, Bepmununa ynuna, n. 74, 437 ayn.

Onwucanue uMeroierocs 000pya0BaHuUs:

- Paboune cranmum: cucremubiii 6ok MB Asus P5B / CPU Intel Core 2 Duo 6400 2.13 GHz /
5I'6 RAM DDR2 / 250Gb HDD / LAN (10 mur.);

- MonwuTop 19 Samsung 931BF (10 mrt.);

- Buneokawmepa (2 mr.);

- Konnuumonep (BHewHui 6710K);

- Konnuimonep (BHyTpeHHHI GJI0K);

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[IporpamMMHoOe obecrieueHue:

— 7-Zip

— Adobe Acrobat Reader

— Blender
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— Code::Blocks

— Far Manager

— GIMP

— Java

— Java SE Development Kit

— Mathworks Matlab

— Microsoft Access 2013 Microsoft
— Microsoft Excel Viewer

— Microsoft Office 2003

— Microsoft PowerPoint Viewer

— Microsoft Visual Studio 2013 Professional
— Microsoft Windows 7 Pro

— Microsoft Word Viewer

— MySQL Community edition (GPL)
— NetBeans IDE

— Notepad++

— Scilab

13.1.3. MaTrepuajibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne I CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTeps! kinacca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 mwT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTIXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydarornyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMeEp, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTENIEH A1 KOM(POPTHOTO IIPOCMOTPA.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yIOTCSl aJbTepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINH U APYTHE TEXHHUECKUE CPEICTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus

1. Monenb 00beKTa 370. ..

1) npeameT nmoxoxuil Ha 0OBEKT MOAECTUPOBAHUS

2) 0OBEKT - 3aMECTUTEIb, KOTOPBIN YUUTHIBAET CBOUCTBA OOBEKTA, HEOOXOIUMBIE /ISl IOCTHKEHHUS
e

3) konust 0OBEKTA

4) mabaoH, 0 KOTOPOMY MOYHO ITPOU3BECTH TOUYHYIO KOIHIO 0OBEKTa

2. OcHoBHas (PyHKIIMSI MOJIEITU 3TO:

1) [MomyuuTh HHPOPMALIHIO O MOJECIUPYEMOM OOBEKTE

2) OToOpa3uTh HEKOTOPbIE XapaKTePUCTUIECKHE TPU3HAKH OOBEKTa

3) Ilonyuuts uHGOpPMAIMIO O MOAETUPYEMOM OOBEKTE MIIM OTOOpPa3UTh HEKOTOPhIE XapaKTepH-
CTHYECKHUE NMPU3HAKU OOBEKTa

4) BocipousBectu pusndeckyro popMy o0ObeKTa

3. MaremMaTHuecKkre MOJIENHN OTHOCATCA K KJIaccy. ..

1) U300pa3urtenbHbIX Mosiee

2) IIparmatuueckux Mozaenei

3) [lo3HaBarenbHBIX MOAETEH

4) CUMBOJIMYECKHX MOJIeeH

4. MaremMaTlu4eCcKOi MOIEIBLI0 OOBEKTA HA3BIBAIOT. ..

1) Onucanmne 00bEKTa MaTeMaTHYECKUMHU CPEACTBAMHU, TO3BOJISIIOIIEE BHIBOJUTD

CYXJICHHE O HEKOTOPBIX €ro CBOWCTBAX MPHU MOMOIIU (OpMaIbHBIX MPOLETYP

2) JIto0yt0 CUMBOJIMYECKYIO MOJIETb, COJCPIKALYI0 MAaTEMaTHYECKHE CUMBOJIBI

3) [Ipeacrasnenue CBOMCTB OOBEKTA TOTHKO B YUCITIOBOM BHJIC

4) JIro0Oyro hopMaTu30BaHHYIO MOJIEINb

5. Meromamu MaTeMaTHYECKOTO MOJIETUPOBAHHUS SIBIISIFOTCA . ..

1) AHanuTuyecKuit

2) Yucnosoit

3) AkCMOMaTHYECKHUI U KOHCTPYKTUBHBIN

4) UMuTanmoHHbII

6. Kakass ¢popma MaTeMaTHueCKON MOJIENIM OTOOpaykaeT MpeANCaHie MOCIeI0BaTeIbHOCTH HEKO-
TOPOM cHCTEMBI ONepaliuii Ha/l UCXOJHBIMU JAHHBIMH C LIEbI0 TOTYYEeHHsI pe3yabTara:

1) AHanuTuyeckas

2) I'papuueckas

3) Ludposas

4) Anropurmuueckas

7. OOBEKT, COCTOSIINMA U3 BEPIIUH U pedep, KOTOpble MeX 1y cO00i HaXOIATCsl B HEKOTOPOM OTHO-
IIEHUH, HA3bIBAIOT. ..

1) Cucremoit

2) Yeprexom

3) CtpykTypoii 00beKTa

4) I'papom

8. D PeKTUBHOCTh MAaTEMAaTUYECKON MOJIENIN OTIPEIEeIIAeTC ...

1) O1eHKo#i TOYHOCTH MOJICIIH

2) ®ynxuei 3pPeKTUBHOCTH MOJETH
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3) CoOTHOIIICHHEM II€HBI U KaueCTBa

4) IlpocroToit MonmeIn

9. AIEKBAaTHOCTh MaTeEMaTUYECKON MOJIEIN U 00BEKTA OTO. ..

1) mpaBWILHOCTH OTOOPAKEHUS B MOJICIIM CBOMCTB 0OBEKTA B TOM Mepe, KOTopasi HeoOXoauma JJist
JTOCTIDKEHUS TIeTTH MOJICITUPOBAHUS

2) I[MonHOTa OTOOpaKEHUS 0OBEKTA MOJICITHPOBAHUS

3) KonnuectBo nnpopmannu 06 00beKTe, OTydaeMoe B IPOIecce MOJCTUPOBAHUS

4) OO6BEKTUBHOCTH Pe3yiIbTaTa MOJCITUPOBAHHMS

10. CocTosiHMEe 00BEKTa OTIPEACTAETC ...

1) KonmnuectBoM nHbopmarum, moaydyeHHON B GPUKCUPOBAHHBIII MOMEHT BPEMEHH

2) MHOXeCTBOM CBOMCTB, XapaKTepU3YIOIUM 00BEKT B (PUKCUPOBAHHBIA MOMEHT BPEMEHHU OTHO-
CUTEIILHO 3aJaHHOU 1IN

3) Tonbko (pM3NYECKUMH JaHHBIMUA 00 00BEKTE

4) ITapameTpaMu OKpPY>KAIOIICH CpeIbI

11. 3meHeHune cocTosiHMSI 00beKTa 0TOOpakaeTcs B BUIE ...

1) Cratuueckoit Mmomenu

2) JleTepMUHUPOBAaHHON MOJENIN

3) AuHaMUYeCKON MOJIeH

4) CroxacTH4eCcKoi MOAeIH

12. ®a3o0Bo€ MPOCTPAHCTBO OMPEIAECTACTCS ...

1) MHOXeCTBOM COCTOSIHMI 00BEKTa, B KOTOPOM KaK[I0€ COCTOSHUE OIPENENIeTCS TOYKOH C
KOOpJIMHATAMH SKBUBAJIEHTHBIMU CBOICTBaM 00beKTa B (PMKCHPOBAHHBIM MOMEHT BPEMEHHU

2) Koopannaramu cBOMCTB 00bEKTa B (PUKCHPOBAHHBIA MOMEHT BPEMEHHU

3) AByMepHBIM IPOCTPAHCTBOM C KOOPIAUHATAMH X,y

4) JInHEeHBIM IPOCTPAHCTBOM

13. ®a3zoBas TpaeKTOpHUs 3TO

1) Bextop B nossipHO# CUCTEME KOOPIMHAT

2) Cnen ot nepemenieHus (Ha3o0Boi TOUKH B (ha30BOM MPOCTPAHCTBE

3) MoHOTOHHO yOBIBaromas PyHKIIHS

4) CunycouianbHas KpuBasi C paBHBIMHA aMIUTATYJIAMH ¥ 9aCTOTON

14. Touka Oudypxauuu 3710...

1) Touka ¢a30BOil TPAaCKTOPUH, XapaKTEPU3YIOIIAs N3MEHEHHE COCTOSTHUS 00BEKTa

2) Touka Ha TPACKTOPUH, XapaKTEPUIYIOIIasi COCTOSTHUE TOKOS

3) Touka (a30BOi1 TpaeKTOPHH, MPEIIICCTBYIONIAS PE3KOMY U3MEHEHHUIO COCTOSIHUSI OOBEKTa

4) Touka paBHOBECHS

15. JlekoMITO3ULIHSA 3TO ...

1) Iporenypa pa3inoxKeHus 1EI0ro Ha YaCTH C IENbI0 OMMCAHUS 00BEKTa

2) [Iponenypa oObenMHEHNS YacTell 00BEKTA B IIEJI0E

3) IIpouenypa u3MeHEHUs CTPYKTYpBl 00bEKTa

4) Tlporeaypa COpTUPOBKHU YacTe 0ObEKTa

16. YcraHoBneHHE paBHOBECHS] MEXAY MPOCTOTOW MOJEIN M Ka4eCTBOM OTOOpaKEHUS OObeKTa
Ha3bIBACTCH. ..

1) Juckperuzanueit Mmojenu

2) ANTOpUTMHU3AIMEN MOJICITH

3) JIuneapuszauuein Moaenu

4) Uneanuzamueit Moiean

17. UMUTallMOHHOE MOJIETTUPOBAHHUE ...

1) BociponsBoauT GyHKITMOHUPOBAHUE 0OBEKTA B IPOCTPAHCTBE U BPEMECHH

2) MonenvupoBaHue, B KOTOPOM peamu3yeTcs MOJEb, MPOU3BOAAIIAs Tporecc (HyHKIIMOHUPOBA-
HUS CUCTEMBI BO BpEMEHH, a TaKKe UMUTHUPYIOTCS DJIEMEHTapHBIE SIBICHUS, COCTABIISIOLINE MPOLIECC

3) MoaenupoBaHue, BOCIIPOU3BOIAIIEE TOJIBKO (PU3NUECKHE MPOIIECCH

4) MonenupoBaHHe, B KOTOPOM pealibHbIe CBOMCTBA 00BEKTA 3aMEHEHBI 00bEKTaMHU—aHAJIOTaMut

18. [ImaHupoBaHKE HKCIEPUMEHTA HEOOXOIUMO U . .

1) Tounoro mpennucanus IEUCTBUI B IPOIIECCE MOJICITUPOBAHUS
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2) BriOopa uucna ¥ yCIIOBHM MPOBEACHUS OINBITOB, HEOOXOMUMBIX U JOCTATOYHBIX VIS PELICHUS
MOCTaBJICHHOM 3a71a4u ¢ TPeOYyeMOi TOUHOCTHIO

3) BolnosniHeHus milaHa SKCIIEPUMEHTUPOBAHUS HA MOJIETH

4) CokpalieHus 4rciia OIbITOB

19. Monens 1eTepMUHUPOBaHHaS ...

1) Marpuria, 1eTepMUHAHT KOTOPOW PaBEH CAMHUIIC

2) OObeKTHBHASA 3aKOHOMEpHAs B3aUMOCBS3b M MPUUWHHAST B3aUMOOOYCIIOBIEHHOCTh COOBITHI. B
MOJIENIH HE J0MYCKAIOTCs ciydaiiHble COOBITHS

3) Mogenb, B KOTOpO BCe COOBITHSA, B TOM YHCIIe, CIIydaifHble paH)KUPOBAHBI TI0 3HAUMMOCTH

4) CucreMa HENPEeABUACHHBIX, CIIYYailHBIX COOBITHI

20. AuckpeTusanusi MOJEIH 3TO MPOUeaAypa. ..

1) OtobpaxkeHus1 COCTOSTHHIM 00bEKTa B 3aJJaHHBIC MOMEHTHI BPEMEHU

2) Ilpouenypa, KOTOpasi COCTOUT B MPEOOPa30BaHUN HETIPEPHIBHON MH(OpMAIIUU B IUCKPETHYIO

3) [Ipouenypa pasaeneHus eI0ro Ha YacTH

4) IIpuBeaeHUs: AMHAMHYECKOTO MPOLIEcca K MHOKECTBY CTATHYECKUX COCTOSIHUN OOBEKTa

21. CBOHCTBO, IPH KOTOPOM MOJIEITH MOTYT OBITh MOJIHOCTBIO MJIM YaCTUYHO HMCIIOIB30BAThHCS MPHU
CO37JaHUU JAPYTUX MOJEIEH

1) YauBepcambHOCTHIO

2) HeonpeneneHHOCTBIO

3) HeusBecTHOCTBIO

4) CnyyallHOCTBIO

22. HenpepbIBHO-IETEPMUHUPOBAHHBIE CXEMbI MOJICTIUPOBAHUS OTIPEICIISIOT. . .

1) MatemaTnyeckoe OMMCAHUE CUCTEMBI C TIOMOIIBIO HEMPEPBIBHBIX (PYHKIMIA ¢ yu&TOM Cciydaii-
HBIX (DaKTOpPOB

2) MaTteMaTh4ecKoe ONMMCaHHE CHCTEMBI C TIOMOIIBIO HETIPEPhIBHBIX (PYHKIHIA 0e3 yuéra ciaydaii-
HBIX (DaKTOpPOB

3) MaTtemaTHyecKoe ONMUCaHUE CHCTEMBI C TOMOIIBIO (DYHKIMN HETIPEPBIBHBIX BO BPEMEHHU

4) MareMaTu4ecKkoe ONMMCAHNE CHCTEMBI C TIOMOIIBIO TUCKPETHO-HEMPEPBIBHBIX (PYHKITHI

23. IlorpenHocTh MaTEMATUYECKON MOJIENIN CBSI3aHA C ...

1) HecooTBeTcTBHEM (pU3HUECKON PEATBHOCTH, TaK KaKk a0COJIIOTHASI HICTHHA HEOCTHKUMA

2) HeanexBaTHOCTBIO MOJIENH

3) HeskoHOMUYHOCTBIO MOJICITH

4) HeappekTuBHOCTHIO MOJETTH

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
. IloHsITHE «MOZEIIBY U «MOACITHPOBAHUEY.
. CyurHocTh nporecca MOJAEIUPOBAHUS.
. O61as cxeMa MOJEIIMPOBAHUS.
. OO1Ke NOHATUS O YUCICHHBIX METO/IAX.
. BeruncnuTenbHbINA SKCIIEPUMEHT, BBIYUCIUTEIbHBIN AJITOPUTM.
. KoMmproTepHble TEXHONOTHH PELICHUs MPUKIAAHBIX 3a1ad. Tumsl 3agad. O6macTu mpuMeHe-

AN DN AW

HUSL.

7. CnoxxHble CHCTEMbl KaK 00bEKThI MCCIIEI0BAaHUS U MOJICIIUPOBAaHU. 3a/1aull UCCIIEIOBAHUS.

8. Mcrionp30BaHME MaTeMAaTUYECKUX MOJAEIIEH.

9. Metoznpl nccnenoBaHysl MATEMaTHYECKUX MOAEIEH. 3a1aul NCCIIEIOBaHMS.

10. KomMIiekcsl mporpamMm Kak CJI0KHbIE IPUKIIaHbIE pOorpaMMHble cucTeMbl. OCHOBHBIE TIOHS -
THUS U ONIPENIEIICHMSL.

11. Knaccuduxkarus moaeneit u popm moaenupoBanusi. OCHOBHBIC TIOHATHS U 00JIaCTH TIPUMEHE-
HUSL.

12. MeTozpl ONTUMHU3ALMNA: OCHOBHBIE MOHATHUS, ONTUMU3AIIMOHHBIE 3aa4l, ONITUMAJIbHOE pellle-
HUE, ONTUMaJIbHBIN pe3ynbTart. [lapamerpsl. [lokasarenu. Kpurepun.

13. Uudopmarmmonno-rexanaeckoe oodecneuenne (UTO) pemennst mpukimaaueix 3agad. Haznaue-
Hue, cTpykrypa u coctas UTO.

14. Maremarryeckasi MOJIENIb U €€ OCHOBHBIE 2JIEMEHTHL. TpeOoBaHuUs K MOJIEIISIM.

15. Knaccuueckas 3aaua ontuMusanuu. O01mas noctaHoBka 3afaa4yu. [lokazarenu, KpuTepum.
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16. ABTomMaTu3upoBaHHbIE HH(POPMALMOHHBIE crcTeMbl. Ha3HaueHnue, cTpykTypa u 001acTh MmpH-
MEHEHHUS.
17. IlpuHIUIBI TOCTPOCHUSI MaTeMaTHUECKUX Mojeneil. OyHKiuu, 1enesast GyHKIUsA, OrpaHuye-

HUSL.
18. MHorokputepuanbaast onTumu3aius. OOme moHsITHS.
19. Bunpr o6ecrieuenust AVIC. Haznaduenue, CTpyKkTypa, COCTaB, OCHOBHBIC XapaKTCPUCTUKH.
20. Makpo- 1 MUKPO-IIOJIXObl IPU MOJEIUPOBAHUN. DJIEMEHTHI U TIOJCUCTEMBI CIOXKHOW CHUCTE-
MBI.

21. 3agaun MaTeMaTHYECKOro MporpaMMupoBanus. TUIIBI 3a1a4 U METOABI PELIEHMUS.

22. TexHuueckoe obOecleyeHHe aBTOMATU3UPOBAHHBIX MH(POPMAIMOHHBIX CHUCTEM, TpeOOBaHMUS,
CTPYKTYpa, COCTaB, OCHOBHbBIE XapaKTEPUCTUKHU.

23. OcHOBHBIE THIIBI MaTeMaTHYECKUX Mojeieil. Oomue moHATHH. OCHOBHBIC XapaKTEPUCTHKHU.

24. TloHATHe O TMHEHHOM MporpaMMHupoBaHuu. O0IIas MOCTAaHOBKA 3aa4H.

25. TlporpammHOe oOecTieueHHe aBTOMATU3MPOBAHHBIX WH()OPMAIIMOHHBIX CHCTEM, TPeOOBaHMUS,
CTPYKTYpa, COCTaB, OCHOBHbBIE XapaKTEPUCTUKHU.

26. CtaTucTrueckue U nuHaMudeckue Moaeiin. OCHOBHEBIE ITOHSITHS.

27. IloHsATHe 0 HENMHEWHOM NporpaMMupoBaHui. IlocTanoBka 3a1aun.

28. Uudopmarmmonnoe obecnieuenre. baszbl n 6anku naHHbIX. HazHaueHune, cocTaB, CTPyKTypa.

29. JleTepMHUHHPOBAHHBIE U CTOXacTUYECKHE Mojie. OCHOBHbBIE TTOHSITHSI.

30. Lenouncnennoe nporpaMmmupoBanre. OCHOBHBIE TTOHSATHS.

31. TpaguioHHbIe U HOBBIE HHGOPMAITMOHHBIE TeXHONMOTHH. CpeIcTBa UX PeaTU3aIIHH.

32. OntuMuzannoHueie Moaeiii. OCHOBHEBIE ITOHSITHS.

33. CroxacTuueckoe nporpaMMupoBaHue. OCHOBHBIEC TIOHATHS.

34. IIpoexkTupoBanre HHPOPMAITMOHHBIX CUCTEM. THITOBBIC ATAIBI pA0OT U OCHOBHBIC PE3YJIbTATHI.

35. HopmaruBHO-TipaBoBas 6a3a MpOEKTUPOBAHUS CHCTEM M WH(POPMALMOHHBIX TEXHOJIOTHH.

36. MeTozpl cTaTUCTHYECKOTO MozenupoBaHusi. OcHoBHBIE MOHATHs. OOJaCTH MPUMEHEHHUS.

37. Meron tuHaMu4ecKoro nporpamMmmupoBanusi. OcHOBHBIE MOHATHSL. [locTaHOBKA 3a1a4M.

38. IIpoexTrpoBaHne MPOTPAMMHBIX CPEACTB. ITarbl padot. CpeacTBa MPOCKTUPOBAHHUS.

39. Umutaunonnoe monenupoBanue. CylnHOCTh, OCHOBHBIE OHATHS O6JIaCTh MPUMEHEHHUS.

40. UccnenoBanue oneparuid. [Ipenmer u o0mue moHATHsA. 3a1a4l UCCIICIOBAHUS OTICPAIIHIA.

41. Drambl co3naHus UMUATAIMOHHBIX Mozeneil. dopmanuzanus 00beKTOB. MOACTHPYIOIINE alro-
PUTMBI.

42. MeToabl UCcCIEI0BaHUS MAaTEMAaTUYECKUX MOJIEIEH. 3a1aull UCCIETOBAHNU.

43. 3ammra u uHGOpMaLMOHHAs 0€30IacHOCTh aBTOMAaTU3UPOBAHHBIX WH(OPMAIIMOHHBIX CUCTEM
Y KOMILIEKCOB rporpamm. Llenu u 3agaun. OCHOBHBIE METOABI U CPEJICTBA PEATU3ALIUU.

44. TexHoNOTMA UMUTALIMOHHOTO MOJIETMPOBaHusl. Vcronb30BaHNE UMHUTAITMOHHBIX MOJICTICH.

45. OCHOBHBIE MOHATHSA O YUCICHHBIX METO/IaX. BhIUUCIUTENBHBIN KCIEPUMEHT, BEIYUCIUTEb-
HBIN aJITOPUTM.

46. CpencrTBa aBTOMaTH3alMd UMUTALIMOHHOTO MOJEIUPOBAHUS. SI3BIKM U CUCTEMBI MOJEIUPOBA-
Hus. OCHOBHBIE TOHATHS.

47. Metonpl ontumuzanuy, OnTuMu3annoHHble 3a1aun. OnruManbsHblid pesynbTat. [Ipumepsr. [1o-
kazarenu. Kpurepuu.

48. Kommiekchbl IporpaMM Kak CJI0XHbBIE TPUKJIAJHbIE IPOrpaMMHBIE CUCTEMbI. OCHOBHBIE MTOHS -
THS U ONIPENIETICHUS.

14.1.3. Bonipochbl Ha caMONIOATOTOBKY

MogenupoBaHue Ipy PELLIEHUH 3KOJIOTHYECKUX 3a1a4.

Junnamuka nonymisinuu. Moaens Bonbsreppa — JIoTKH.

MopgenupoBanue geMorpapuueckux mpoLeccoB.

MaremaTtruecke Mojiein B OMOJIOTHH.

Mogenu pacripeneneHHbIX cucteM.PacipocTpaneHne BOJIH B Cpee.

Cuneprerudeckue Mozeau (HEPaBHOBECHOCTh, TUCCUMIAIIMS, OTKPBIThIE CUCTEMbI, CAMOOPraHu3a-
1s).

MaremaTtrueckoe MOAEIUPOBAaHUE B IPOOIEME OKPYKAIOIIEH CPeJIbl.

JluHaMuKa 3arps3HEHUN B BO3YILIHO-BOJAHOM Cpele.
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Knumatrueckue 1 METeopoIoTH4eCKHe MOJICITH.

Knmmar u meteopoorndeckue mois.

OcHoBHBIE (PaKTOPHI B KIMMATHYECKUX MOJIEIX (aTMOC(hepa CI0KHOTO COCTaBa, OKeaH, CyIla).
[TpoGeMbl MOCTPOCHHS KIIMMATHIECKUX M METEOPOIOTHIECKUX MOZCIIEH.

14.1.4. Bonipochl Ha co0eceqoBanmne
- KommnbroTrepHoe MozenpoBaHue.
- [IpoGneMbl YHCIEHHOTO MOAETUPOBAHUS.
- Marematudeckue MOJEIN AUHAMUKH.
- HoBble TexHOIOTMM CO3/1aHUS HECTPYKTYHMPOBAHHbBIX YUCIEHHBIX CETOK JUISI MOJIETIUPOBAHUSL.
- BoruncnuTenbHbIe SKCIIEPUMEHTSHI 111 U3yUEHUS CTATUYECKUX U JUHAMUYECKUX IIPOLIECCOB.
- MonenupoBanue Gpu3NYECKUX 0ObEKTOB: JOCTUKEHUS U IPOOIIEMBI.
- Marematnueckue 1 KOMIbIOTEPHBIE MOJIEIH.
- TpexmepHas Bu3yaiu3aliys 4ejloBeKa, Kak OCHOBAa MEIMLIMHBI Oy/IyIIero.
- CynepKoMIbIOTEPHOE MOJEIUPOBAHHE.
- Mogenu ¢pu3nyeckux npoueccos.
- Bo3MOXXHOCTH CYyNEPKOMIBIOTEPHOTO MOJEIUPOBAHUS.
- [lmaHnpoBaHue HKCIIEPUMEHTA.
- BbICOKOIIPOM3BOAUTEIBHBIE BEIUNCIICHHUS.
- CoBpeMeHHbIE KJIMMaTUYeCKNUEe MOJIEIIH.
- Mcnionp30BaHue BBIUMCIIEHUH HA CYNIEPKOMIIBIOTEPAX.
- CynepKoMIbIOTEpHBIE TEXHOJIOTUH B OOLIECTBEHHBIX HAyKaX.
- Pemienue 3aau Hay4HOM BU3yalln3aluy Ha TpagUUeCcKuX Mpoleccax.
- Ucnonb30BaHue BBIYUCIUTENBHBIX SKCIIEPUMEHTOB.
- BbICOKOIIPOM3BOAUTEIBHBIE BEIUNCIICHHUS.
- Marematudeckue Mozenu nHPOPMAITMOHHOM 0€301TaCHOCTH.

14.1.5. Bonipocsl 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAM, CEMUHAPaAM

Posp MaTeMaTnyeckoro MOJIEIMPOBAHUS U YHUCICHHBIX METOAOB B €CTECTBEHHBIX Haykax. IIpuH-
LUIIbI IPOBEICHUS BBIYMCIUTEIBHOTO SKCIIEPUMEHTA. DTalbl BEIUUCIUTEIBHOTO SKCIIepuMenTa. Mozens,
aJIrOpUTM, IIporpaMmMa. VICTOUHMKH U XapaKTEPUCTUKU MOTPEIIHOCTEN B BHIYMCIUTEIBHOM SKCIIEPUMEH -
te. CocTaBieHUe NPOrpaMMbl YUCIEHHBIX SKCIIEPUMEHTOB, CO3/IaHUE YUCIEHHO-3KCIEPUMEHTAIIBHON MO-
JIeNTM, BBITIOJIHEHHE KOHTPOJIBHBIX SKCIEPUMEHTOB, NMPOBEICHHE CEPUIHBIX IKCIIEPHUMEHTOB, 00paboTKa
AKCIIEPUMEHTAJIBHBIX JaHHBIX U WX UHTeprnperanus. MeTtoapl BU3yaau3allid MHOTOMEPHBIX PACUETOB.
Metoapl 00pabOTKM JaHHBIX MHOTOMEPHBIX HECTAlMOHAPHBIX pacueToB. OCHOBHBIE UCTOPUYECKHE ITa-
IIbl Pa3BUTHUSl BBIYMCINUTEIBbHON TeXHUKH. OCHOBHBIE 3Talbl Pa3BUTHs YMCIECHHOTO MOJEJIMPOBAHUS Ha
IIpUMEpE YaCTHBIX HAy4YHbIX HampasjieHUl. OCHOBHbBIE 3Tallbl Pa3BUTHUS SI3BIKOB IPOTPaMMHUPOBAHUS JUIsS
3a/1a4 YMCIEHHOTO 3KCIepuMeHTa. MeToapl mapaiebHOrO ImporpaMmmMupoBaHus. MojenupoBaHue Kak
METOJl Hay4HOro0 1o3HaHus. Buael moneneit. yHkuuu moaenupoBanus. Meroasl MogennpoBanus. Moge-
JUPOBAaHUE U CUCTEMHBIN 1noaxoa. Marematnueckoe mozenupoBanue. OCOOEHHOCTH U 00JIacTH IPUMEHE -
HUSI MaTeMaTHYECKOro MozenupoBanus. OCHOBHBIE 3Tambl MojearpoBanus. TpedoBanus k monenu. [lo-
CTPOCHHE MAaTEMATUYECKOM, AITOPUTMUYECKON U IIPOTPAMMHOM MOJIETN UCCIIEyEMOU CUCTEMBI.

WNudopmanmonHbie TEXHOJIOTHU U ITporpammupoBanue. basoas apxurekrypa OBM. Perucrposas
MoJienb nporeccopa. Opranuzanus namatu. Croco6sl agpecaruu. @opmatsl KoMaH1. ApudMeTHUIEeCKHil
comporueccop. PerucrpoBast Mozens conporeccopa. Cxema B3aMMOAEHCTBUS IPOLECCOPA U CONPOLIECCO-
pa. Tumbl ganHbIX compoueccopa. CucremMa KomaH] apudpMeTHUecKoro cormpoueccopa. [lorpemiHoctu
OKpYTJICHUS TpU apupMeTUIeCcKuX ornepanusx. [Ipumeps! onepanuii, sBISIOIINAECS OCHOBHBIM HCTOYHU -
KOM TOTpEeIIHOCTEN. ANTOPUTMHUECKHE S3bIKM U UX OCHOBHBIE KOHCTPYKIIMH, TUIIBI AaHHbIX. Kiaccudu-
Kauus A3bIKOB IporpammupoBaHusi. IlpencraBieHne o s3bIKax MPOrpaMMHUPOBAHUS BBICOKOTO YPOBHSL.
Komnwisitopsl 1 nHTEpnpeTaropsl. OnepaMoHHbIE CUCTEMbl. MHOIOIIOJIB30BaTEIbCKUE U MHOI03a/au-
Hele OC. MHoromnpoueccopsbsie cucteMsbl. [lonstue npouecca. IIpuHIUIB OpraHU3aluy NapauieIbHbIX
BbluKcieHn Ha npumepe A3bikoB MPI u OpenMP. OcHoBnbie komanasl MPI. CpencTtBa Busyanuzanuu
nanabiX. ['papuueckue Oubmmorexn. OcHoBHBIE (opMmarhl rpaduueckux (aillioB U UX OCOOEHHOCTH.
OcHOBHbBIE MPUHIMIIBI apXUBAUU T'pad@UUECKUX IAHHBIX, OCHOBHBIC AJTOPUTMbI apXUBAIMH JAHHBIX.
[MTakers! npukiagasix nporpamm. .NET Framework — kapkac cpensl pa3paboTku. MHOTOOKOHHBIN HHTEP-
deiic. BoamoxxnocTh paboThl ¢ 6azamu naHHbIX. [lakeThl mporpaMM Ajsi HayyHbIX uccienoBaHuid. [1omb-
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30Barenbekuii nHTepdetic. [IpaBuia nmocTpoeHus mojabp3oBaTeabcKoro uHTepdeiica. [IpuHIMIBI MOCTpOE -
HUS UHTEPENCOoB.

O 01N DN B W~

10
11
12

13.
14.
15.
16.
17.
18.
19.

POJIBL.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

14.2.

14.1.6. Bonpocsl nu¢depeHIupoOBAaHHOIO 3a4YeTa

. UncaeHHbIe METOBI.

. MaTeprnionsmus u anmpokcuManus (pyHKIIMOHATBHBIX 3aBUCUMOCTEH.

. Yucnennoe audQepeHinpoBanne 1 HHTETPUPOBAHUE.

. HUuciieHHBIE METO/IBI IIOMCKA dKCTPEMYyMa.

. BerurcnuTenbHbIe METO/IBI TMHEHHOMN areOphi.

. UucrieHHbIE METO/IBI perieHus cucteM AuddepeHnaaIbHbIX YpaBHEHUH.
. CrutaifH-annpoKcuManus, MHTEPHOJSALUS, METO/I KOHEUHBIX 3JIEMEHTOB.
. [IpeobpazoBanus ypre, Jlamnaca, Xaapa u zip.

. UncenHple METOAbI BEUBIICT-aHAIHK3A.

. BerunciuTenbHbINA SKCIIEPUMEHT.

. [IpyHIUIIBI TPOBEAEHNS BEIYMCIUTENBHOTO dKCIIEpUMEHTA. MOzeIb, aITOPUTM, IPOrpaMMa.

. AITOPUTMUYECKHE SI3BIKU.

IIpencrasieHue o s3bIKax MPOrpaMMUPOBAHUS BBICOKOTO YPOBHS.

[TakeTpl NPUKIATHBIX IPOrPaMM.

Mertoapl MaTEMaTUYECKOIO MOACIIUPOBAHUS

OCHOBHBIE IPUHITUITBI MATEMATHYECKOTO MOACITUPOBAHHUS.

DNeMeHTapHble MATEMAaTUYECKHE MOJCIIH.

YHUBEpPCATBHOCTh MATEMATUYECKUX MOZEIICH.

MeToabl MOCTPOSHUSI MaTeMaTUYECKUX MOJIeNield Ha OCHOBE (PyH/IaMEHTaIbHBIX 3aKOHOB TIPHU-

Bapuanunonsbie TpUHIUIIBI IOCTPOEHUSI MAaTEMAaTHUECKUX MOJIENIEH
MeToapl UcClIEIOBAaHNS MaTEMaTHYECKUX MoJieIel. YCTOMYNBOCTD.
IIpoBepka aneKBaTHOCTH MaTEMATUYECKUX MOZECIIEH.
MaremaTtruueckue MOJIETY B HAYYHBIX UCCIICIOBAHMSX.

Metoapl MaTEMaTU4YECKOTO MOACIIUPOBAHUS U3MEPUTEIBHO-BBIYUCIUTEIBHBIX CUCTEM.
3amaun peayKIuu K U1eaibHOMY PUoopy.

CuHTe3 BBIXOIHOTO CUTHAJA UI€aIbHOTO MpHOopa.

[Tonsitue obpatHOil 3anaun. KoppekTHble 1 HEKOPPEKTHBIE 3a]]a4u
Heiiponnslie cetu.

Merona OnOpHBIX BEKTOPOB

DOMIUPUYECKUE OPTOTOHANIBHBIE (DYHKITUH.

TpeﬁoBaHml K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMU
310POBbS U UHBAJIUA0B

I[J'IH JijI ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_[e 14.

Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITeJ'II)HBIG MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
3JI0POBBSI M HHBATUJIOB
Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YEeHUS

C HapymieHusiMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas IpOBEpKa

3peHus ONpOC IO TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusmMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PabOTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy

CornacoeaHa Ha noprane Ne 43150 18



C OTpaHUYCHUAMMU I10 TCCTBI, INHMCHbMCHHBIC CaMOCTOATCIBHBIC HpeI/IMYH_IeCTBeHHO IIPpOBCpPKa
O6HI€M€I[I/IIII/IHCKI/IM pa60TI)I, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA U3 COCTOSAHUSA
INOKa3aHUsAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nMI ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCLUUIUIMHE MPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuu B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

ITpn HEOOXoMUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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