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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
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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

Jucuumnuza «MaTeMatnueckoe MOJEINPOBAHNE, YUCIEHHBIE METOABI M KOMIUIEKCHI IPOTrpaMm»
(b1.B.O/I.1) otHOCHTCS K OiOKY | (BapuaTHBHAS 4acTh).

[TpeamecTByOMKUMU TUCHMIUIMHAME, (POPMHUPYIOLIIMMH HavyajdbHbIE 3HaHUS, sABJsOTCA: MHPOD-
MAaI[MOHHBIE U 3JEKTPOHHBIE PECYpChl B OPraHU3allMi Hay4HbIX HccieaoBanui, KomnbioTepHoe moaenu-
poBaHHE OOBEKTOB U CUCTEM ympaBieHus, OCHOBBI OpraHM3allMyd HAayYHBIX HCCIIelOBaHUU, Teopus cu-
CTEM M CHCTEMHBIN aHayin3, Maremarnyeckoe MOJEIHUpPOBAaHHE, YUCICHHbIE METO/bI M KOMIUIEKCHI MPO-
TPaMM.

[TocnenyromumMu AMCUUIUIMHAMU ABJISIOTCA: MaTeMaTinueckoe MOJEeTMpPOBaHUE, YNCICHHbIE METO-
JIbl ¥ KOMIUIEKCHI IPOTPaMM.

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 -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunbl yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
4 cemecTp 5 cemecTp

AynuaTopHbIe 3aHATHS (BCETO) 12 8 4
Jlexuun 6 6 0
[IpakTuueckue 3aHATHS 6 2 4
CamocTosiTenbpHas padboTa (Bcero) 92 60 32
BrinonHeHne HHAUBUAYAIbHbBIX 3a1aHUN 28 0 28
[IpopaboTka JTeKIIMOHHOTO MaTepHralia 58 58
[ToaroroBka K MpaKTUYECKUM 3aHATHUSIM, 6 2 4
ceMHUHapam
Bcero (6e3 3x3amena) 104 68 36
IToxroroBka u chaya sk3aMeHa / 3a4eTa 36 0 36
OO6mmast Tpy1I0€MKOCTb, 4 140 68 72
3aueTHbie EauHAIb 4.0

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- 6 2 60 68 [1K-3, TIK-4
HBIX METOJIOB M 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-
4
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9JIEMEHTOB YUCIIEHHBIX
METOAOB U METOA0OB
MaTeMaTu4ecKoro
MozaenupoBanus.Iloctp
OCHUE MaTeMaTHYECKON
MOJIeJIH B 00J1aCTH

YUCJICHHBIX METOJIOB B €CTECTBEHHBIX Hay-
Kax. [[puHIUIIBI TPOBEACHUS BEIYUCTUTETh-
HOTO 3KCIEPUMEHTA. DTaIbl BBIYUCIUTEIb-
HOTO KCTIIepUMeHTa. Mojienb, alNropuTM,
nporpamma. VICTOUHUKH U XapaKTepUCTUKU
MOTPENTHOCTEN B BEIYUCIUTEILHOM DKCIICPH-

HCCIEA0BAHMUS. MeHTe. CocTaBiieHHE MPOTPAMMBbI YHCIICH-
Pa3pabotka HBIX SKCIIEPUMEHTOB, CO3/IaHHE YHNCIICHHO-
aJITOPUTMOB HKCIIEPUMEHTAJILHON MOJIEH, BHITIOJTHEHUE
peanuzanuu KOHTPOJIBHBIX YKCIIEPUMEHTOB, MPOBEICHUE
MaTeMaTH4eCKOu CEPHITHBIX SKCIIEPUMEHTOB, 00pabOTKa IKC-
MOJIeNH, 00TaTal0IMX | IEPUMEHTAIBHBIX JAHHBIX U X UHTEPIpeTa-
COOTBETCTBYIOLIEH uus. MeToapl BU3yanu3alii MHOTOMEPHBIX
HAay4YHOU HOBU3HO. pacueToB. MeToipl 00pabOTKH JaHHBIX
[IpoBenenue MHOTOMEPHBIX HECTALIMOHAPHBIX PACUETOB.
BBIYUCITUTEIbHBIX OCHOBHBIE UCTOPUYECKHE ITAIBI Pa3BUTHUS
JKCIIEPUMEHTOB. BBIYMCIUTENbHON TeXHUKU. OCHOBHBIE 3Ta-

bl Pa3BUTHUS YUCICHHOTO MOJIETUPOBAHUS
Ha IPUMEPE YaCTHBIX HAYYHBIX HaIlpaBJiie-
HU. OCHOBHBIE ATallbl Pa3BUTHUSA SI3bIKOB
MIPOTPaMMUPOBAHUS IS 331124 YUCICHHOTO
JKCHepUMEeHTa. MeTo bl mapajuieTIbHOTO
[IpOrpaMMUpOBaHus. MoaenupoBaHue Kak
METOJ HAyYHOTO NTO3HaHus. Buasl Moaenen.
DyHKIMU MOAENUpoBanusa. Metoasl MoJe-

JUTETHHBIX YKCTIEPUMEHTOB.
Hroro 3a cemectp 6 2 60 68
5 cemecTp
2 IIporpammHoOe o0OecriedeHrne KOMIIbIOTEPHO- 0 4 32 36 [1K-3, I[IK-4
ro mozaenupoBanus. [Ipuknannoe nporpamm-
HOe oOecreueHre HayqHbIX UCCIeI0BaHUIM.
@®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-
MepHOEe MoJiesIupoBaHue. bosbline 1aHHbIE.
Hroro 3a cemectp 0 4 32 36
Hroro 6 92 104
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 6 I1K-3, ITK-4
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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.

Hroro

Hroro 3a cemectp

Hroro

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 UadopManinoHHbIC 1 3JICKTPOHHBIC PECYPCHI B OpraHU3alMK HAY4- . "
HBIX HUCCIICIOBAaHUMI

2 KOMHBIOTepHOC MOJCINPOBAHUC 00BEKTOB U CUCTEM YHpaBJICHUA

3 OcHOBBI OpraHU3aluy HaAyYHBIX UCCIIEIOBaHUN

4 Teopus cuCTEM U CUCTEMHBII aHAIU3

5 Maremarnueckoe MOJEITUPOBAHNE, YUCIICHHBIE METO/IbI U . N
KOMILJIEKCBI ITPOrpaMM

[Tocnenyrouiye TUCHUTIITUHBI

1 Marematudeckoe MOACINPOBAHUC, YUCIICHHBIC MCTOAbI U n +
KOMINJICKCBI IPpOTrpaMM

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IWUCIUIUIMHBI, W BHIOB 3aHATHA

npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX NIPU M3YUYECHUH JAUCIUIUINHBI, U BUIOB 3aHS -

THN

Bunwl 3ansatuit

Komnerennu
@DopMBI KOHTPOJIS
u Jlek. [Ipak. 3aH. Cawm. pa6.
I1K-3 + + + OTtuer N0 MHAUBUAYAIBHOMY 3a-

nanuio, KoHCIeKT caMomoaroToB-
ku, KoncynstupoBanue, Tect, OT-
YeT MO MPAKTUIECKOMY 3aHITHIO
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I1K-4

OT4YeT Mo MHAUBUYATBHOMY 3a-
nanuto, KoHcekT caMonoaroToB-
ku, KoncynstupoBanue, Tect, OT-
YET MO MPAKTUYECKOMY 3aHSITHIO

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

He npenycmorpeno PVYII.

8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuia 8.1 — HauMeHOBaHUE MPAKTUYCCKUX 3aHATHIA (CEMHUHAPOB)

HanmenoBanue npaktuueckux 3auatuii | Tpynoemkocts, | Dopmupyemsbie
HazBanus pa3znenos
(cemuHapoB) q KOMITETCHITH
4 cemectp
1 M3ydyenue ocHOBHBIX | PoJjib MaTeMaTH4€CKOro MOACIUPOBAHUS U 2 I1K-3, TIK-4

9JIEMEHTOB YHCJIEHHBIX
METOJIOB U METOOB
MaTeMaTH4eCKOro
monenupoBanus.ITocTp
OCHHE
MaTeMaTH4eCKOMH
MOZENIH B 00JIaCTH
HCCIIEOBAHMSL.
Pa3paboTka
aJITOPUTMOB
peanu3anum
MaTeMaTH4eCKOMH
MOJIENIH, 00Ia1ar0IIuX
COOTBETCTBYIOIIEH
Hay4YHOW HOBHU3HOM.
[IpoBenenue
BBIUKCIIUTEIBHBIX
JKCIIEPUMEHTOB.

YUCJICHHBIX METOJIOB B €CTECTBEHHBIX Hay-
kax. [[puHIUIBI TPOBEACHHS BHIYUCIUTENb-
HOTO PKCIEPUMEHTA. ITaIbl BEIYUCIUTEIHHO-
o dKcriepuMeHTa. MoJienb, alnropuTMm, mpo-
rpamma. VICTOYHHMKY U XapaKTePUCTUKH T10-
IPEIIHOCTEN B BHIUMCIUTEILHOM IKCIEpH-
MeHTe. CocTaBiieHHE MPOTPaMMBbI YHCIICH-
HBIX DKCIIEPUMEHTOB, CO3/IaHUE YHUCIICHHO-
AKCIIEPUMEHTAIILHON MOJIEIH, BHITIOTHEHUE
KOHTPOJIbHBIX DKCIIEPUMEHTOB, MPOBEICHNE
CEpUIHBIX YKCIIEPUMEHTOB, 00paboTKa IKC-
MEePUMEHTAJIbHBIX TaHHBIX U KX UHTEpIpeTa-
1us. MeToipl BU3yalu3allid MHOTOMEPHBIX
pacueToB. MeTosbl 00paboTKH JTaHHBIX
MHOTOMEPHBIX HECTAIIMOHAPHBIX PACUETOB.
OCHOBHBIE HCTOPUYECKUE ITAIBI PA3BUTHS
BBIYUCIIUTENbHON TeXHUKU. OCHOBHBIE TaITbI
pPa3BUTHUS YUCIEHHOTO MOJICTTMPOBAHMSI Ha
MIpUMEPE YACTHBIX HAYYHBIX HAMPaBICHUH.
OCHOBHBIE 3TaIlbl Pa3BUTHUS S3BIKOB MPO-
rPaMMHUPOBAHUS JIJIS 33]1a4 YUCICHHOTO KC-
nepuMeHnTa. MeTo/ipl mapajienbHOTO Mpo-
rpaMMupoBanus. MoieaupoBaHue Kak METO/T
Hay4HOro no3Hanus. Buabl Mogeneit. DyHk-
MY MOJIETTUPOBaHMs. MeTO/IbI MOJIETUPOBA-
HUsl. MonenupoBaHue U CUCTEMHBIN MOIXO].
Matemarudeckoe mojenupoBanue. OcoOeH-
HOCTH U 00J7aCTH MPUMEHEHHUs MaTeMaTHu4e-
cKoro mMojenupoBanusi. OCHOBHBIE 3TAIbl MO-
nenupoBanus. TpeboBanus k Mmonenu. [1o-
CTPOCHHE MAaTEMaTUYECKOU, aTOPUTMHUYE-
CKOHM ¥ IpOrpaMMHOM MOJIENIA UCCIIeTyEMOM
CUCTEMBI.

Hroro

Hroro 3a cemectp
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5 cemecTp

2 IIporpammHoOe
obecrieucHUe
KOMITBIOTEPHOTO
MOJICTTUPOBAHMS.
[Ipukinagnoe
MIPOrpaMMHOE
o0ecrieyeHrne HayqHbBIX
uccnenoBanuii. Dopmel
MPEACTABICHUS
KOMILJICKCOB
TIPUKJTATHBIX
IPOrpaMM:
OuoOIMoTeKa, maker
MPUKIIATHBIX
nporpamm (I1I1IT),
JIAAJIOrOBasi CUCTEMA.
MopenupoBaHue,
BHU3yaTU3aIIHs
pe3y/bTaToB
MOJICJTUPOBAHHUSI B
cpene Scilab.
OCHOBHBIC ITaIIbI
MOATOTOBKH M
MIPOBEICHUS
BBIYUCIUTEILHOIO
JKCIIEPUMEHTA.
MaremaTHu4ecKue
MOZCIIH ¥ METOJIbI
00paboTKu
pe3y/bTaToB
HaTypHOTO
JKCIIEPUMEHTA.
MuoromepHoe
MOJICJTUPOBAHHE.
Bbonbmmue nanHbIC.

NubopmaiimoHHbIe TEXHOJIOTHH U IIPOTPaAM-
MupoBaHue. bazoBas apxurektypa OBM.
PerucrpoBast mozaens npoueccopa. Opranusa-
s namsaTi. Coco6s! aapecanuu. Gopmatsl
KOMaHJl. ApU(PMETUIECKHI COMPOIIECCOP.
PeructpoBas mozens comporueccopa. Cxema
B3aMMOZEHCTBUS IIPOLIECCOPA U COIIPOLIECCO-
pa. Tunsl ganHbIX conporieccopa. Cucrema
KOMaH]1 apu(pMETHUYECKOTO COMPOLIECCOopa.
[TorpemHocTH OKpyIIIEHUS MpU apudmMeTu-
yeckux onepauusax. [Ipumepsl onepanui, sB-
JISIOUIMECS] OCHOBHBIM UCTOYHUKOM MOTpel-
HOCTEH. AJITOPUTMUUYECKUE S3BIKH U UX
OCHOBHBIE KOHCTPYKIIWUH, TUIIbI TaHHBIX.
Knaccugukanus s36IK0B POrpaMMUpPOBa-
nus. [Ipencrasnenue o s3bIkax nporpam-
MHUPOBaHUS BEICOKOTO ypoBHs. KoMnmisiTopsl
U uHTepnperaTtopsl. OnepalnnoHHbIE CHCTE-
Mbl. MHOT0I10J1b30BaTENILCKUE U MHOT'03a/1a4-
Hble OC. MHOronpoueccopHble CUCTEMBI.
[Tonstue npouecca. [IlpuHumner opranu3za-
[[UU TapajuiebHbIX BBIYUCICHUI Ha IpUMepe
s361k0B MPI 1 OpenMP. OcHOBHBIE KOMaH 1bI
MPI. Cpeacta Bu3yasin3anuu gaHHbIX. [ pa-
¢uaeckue 6ubmmorexu. OcHOBHBIE (hOpPMATHI
rpadguveckux (anaoB U ©X OCOOCHHOCTH.
OCHOBHBIE TIPUHITUIIBI APXUBALIUU Tpadude-
CKHUX JIaHHBIX, OCHOBHBIE aJITOPUTMBI apXHBa-
MU JaHHbIX. [lakeTbl IpUKIaAHBIX TPO-
rpamm. .NET Framework — kapkac cpessl
pa3paboTku. MHOTOOKOHHBIH HHTEpQEIiC.
BosmoxkHOCTB paboThl ¢ 6a3amu naHHbIX. [la-
KEThI IPOrPaMM JIJIsl HAyYHBIX UCCIICI0BAHUM.
[Tonp3oBarenbckuit maTEpdeiic. [IpaBuna mo-
CTPOEHUS TI0JIb30BaTEIBCKOT0 HHTEpdeEiica.
[TpuHIIUIIBI TOCTPOCHUS HHTEP(DEHCOB.

TIK-3, TTIK-4

HUroro

Hroro 3a cemectp

Hrtoro

9. CamocTrosiTesqibHasi paboTa

Bunsl camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITNH TPECTaBICHbI B

Tabmmre 9.1.
Tabmua 9.1 — Buasl caMoCTOSTENIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIe KOMIIETEHITUN
Bunel camoctosarensHol | TpynoeMKoCcTh, | @opMUpyEMBIE
Hassanus pasnenon a pyA ’ PMHPY DopMbI KOHTPOJIS
paboThI q KOMIIETEHIINHT
4 cemectp
1 U3yuenue [ToaroroBka k mpakTuye- 2 IIK-3, IIK-4 KoncnekT camonon-
OCHOBHBIX CKHM 3aHSITHSIM, CEMHUHA- T'OTOBKH,
3JIEMEHTOB pam KoncynetupoBanue,
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YHCICHHBIX
METOJIOB U METOJIOB
MaTeMaTUIeCKOr0o
Mozenuposanus.Ilo
CTpOEHHUE
MaTeMaTHUUEeCKOM
MOJIETIN B 00JIaCTH
HCCIICOBAHHS.
Pa3zpaboTtka
aJITOPUTMOB
peanuzanuu
MaTeMaTHUUEeCKOM
MOJICIIH,
o0agaroNmx
COOTBETCTBYIOIIIEH
Hay4YHOW HOBHU3HOM.
[IpoBenenne
BBIUMCIIUTEIIBHBIX
SKCIEPUMEHTOB.

[TpopaboTka neKInOHHO-

ro MaTtepuaa

58

Htoro

60

OTt4yeT mo nmpakTuye-
CKOMY 3aHSITHIO,
TecT

Hroro 3a cemectp

60

N

ceMecTp

2 IIporpammHoe
obecrieucHue
KOMIIBIOTEPHOTO
MOJEIUPOBAHMUS.
[TpuxknagHoe
MIPOrpaMMHOE
obOecreyeHue
Hay4YHBIX
HCCIICIOBaHHUH.
DopMbI
MIPEACTABICHHS
KOMILICKCOB
MIPUKJIIATHBIX
porpamm:
OmOmoTeKa, maker
MIPUKIIATHBIX
nporpamm (I1I1IT),
JIHanoroBas
cHCTEMa.
MopenupoBaHue,
BU3YaTU3aIIHs
pE3yJIbTaTOB
MOJICTTUPOBAHUS B
cpene Scilab.
OCHOBHBIE 3TaIbI
MOJATOTOBKH U
MIPOBEICHHUS
BBIUMCIUTEIBHOTO
JKCIIEPUMEHTA.
MaremaTudeckue
MOJICITH Y METOJIbI
00paboTku

[ToaroroBka kK mpakTuye-
CKHMM 3aHSATHSIM, CEMHHA-

pam

4

Brinonuenne nHaAMBUAY-

aIBLHBIX 3adaHui

28

HUroro

32

TIK-3, TIK-4

OTueT 110 UHINBU-
IyaabHOMY 3a/1a-
Hu1o, OTYeT 1no
MIPAKTHYECKOMY 3a-
HATHIO, TecT
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pPE3yIbTaTOB
HaTypHOTO
SKCIEPUMEHTA.
MuoromepHoe
MOJICJIMPOBAHMUE.
Bonpmme nanuele.

Hroro 3a cemectp 32

IToxroroBka m cmada SK- 36 OK3aMeH
3aMeHa

Hroro 128

10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€BaA€EMOCTHN oﬁyqammnxm
Petitunrosas cucteMa He HCIIOJIb3YCTCH.

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Exunakos, FO.Il. UndopmanimoHHble TEXHOIOTUH U MPOTpaMMHbBIE MPOIYKTHI [DIEKTPOHHBIN
pecypc]: pbIHOK, 5KOHOMHKA, HOPMAaTHBHO-TIIPABOBOE PEryIUpoBaHue [DIEKTPOHHBIN pecypc] : yuyeOHoe
noco6ue / FO. I1. ExnakoB ; Tomckuil rocyapcTBEHHBIH YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIUO3IICK -
TpoHuku (ToMmck). - DnekTpoH. TekcToBbie AaH. - Tomck : [6. u.], 2007. - 176 ¢. — Pexum mocryna:
https://edu.tusur.ru/publications/26 (mara obpamenus: 27.08.2018).

2. T'pubanosa, E. b. HccrnenoBanue oneparuii 1 METObl ONTHMH3AINH [ DIEKTPOHHBIN pecypc]:
YuebHoe nmocobue [DnexkTponnslii pecypc] / I'pubanosa E. b., Muniens A. A. — Tomck: TYCVYP, 2017.
— 185 c¢. — Pexum pgoctyma: https://edu.tusur.ru/publications/7127. — Pexum pgoctyna:
https://edu.tusur.ru/publications/7127 (nara obpamenus: 27.08.2018).

3. IlepmsikoBa, H. B. MHdopmaTnka u nporpamMmmupoBaHue [IDIeKTPOHHBIA pecypc]: YuebHoe
nocobue [DnexrponHslid pecype] / H. B. IlepmsikoBa — Tomck: TYCVYP, 2016. — 188 ¢. — Pexum n0-
ctyna: https://edu.tusur.ru/publications/7678 — Pexxum noctyma: https://edu.tusur.ru/publications/7678
(mara obpamienus: 27.08.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYpPa

1. boposckoii, U. I'. [IpobreMHO-OpHEHTUPOBAHHBIE BEIYUCIUTEIBHBIE CUCTEMBI [ DIEKTPOHHBIN
pecypc]: Meronuueckue yka3zaHUsSl MO BBIMOJIHEHUIO JIAOOPATOPHBIX, MPAKTHUYECKUX paboOT U 3aJaHuit
CaMOCTOSITENIbHOM MoAroTOBKH [DnekTponHsii pecypc] / U. I'. boposckoit. — Tomck: TYCYP, 2018. —
63 c¢. — Pexum gocryma: https://edu.tusur.ru/publications/7838 —  Pexxum  mgocTyma:
https://edu.tusur.ru/publications/7838 (mara obpamenus: 27.08.2018).

2. Kpyumnwmn, B. B. IlpodeccnonanpHbie MaTeMaTHYECKHE TMAKEThl [DIEKTPOHHBIM pecypc]:
YuebHo-MeTomuueckoe mocodue [Dnekrponusiii pecypc] / Kpyunnun B. B., IlepmunoBa M. 10. —
Tomck: TYCVYP,2017. — 117 ¢. — Pesxxum nocrtyna: https://edu.tusur.ru/publications/7256. — Pexum 10-
cryna: https://edu.tusur.ru/publications/7256 (mata oopammenus: 27.08.2018).

3. Tlokposckas, E. M. MHpopMaIrimoHHbIC U AJIEKTPOHHBIE PECYPCHI B OPTaHU3aIIUNA HAyYHBIX HC-
CIIeIOBaHUNA [DIEKTPOHHBIA pecypc]: YdeOHO-MeToqruuecKoe MOCOOHe MO MPAKTHYECKOW M CaMOCTOS-
TenapHO# padote [OnekTponubiit pecypc] / E. M. ITokposckas. — Tomck: TYCVYP, 2018. — 13 ¢. — Pe-
KUM JoCcTyma: https://edu.tusur.ru/publications/7289 — Pexum JOCTyTIA:
https://edu.tusur.ru/publications/7289 (nara obpamenus: 27.08.2018).

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYeCKHEe MOCOOUs
1. Karaes M.IO. Metoanueckue yka3zaHusi K MPaKTUUECKUM 3aHATHSIM U CAMOCTOATEIbHON pa-
0ote [DnexTpoHHbIH pecypc]: PekomeH10BaHO Y4eOHO-METOAMUECKUM OOBEIMHEHUEM 110 00pa30BaHUIO
B 00JIaCTH TPUKJIAJHOW MHPOPMATHKH B KaUeCTBE yU4EOHOTO MOCOOMS JJISi CTYACHTOB BBICHIMX YY€OHBIX
3aBelicHUH, oOydaromuxcs 1o HampasieHuto moarotoBku 09.06.01, Mudopmatuka u BeUMCIUTEIHHAS
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TexHUKa, MareMaTH4ecKoe MOJICTMPOBAHUE, YUCICHHBIE METOIbI M KOMILIEKCHI rporpamm, 2017T. [Dnek-
tpoHHBI pecypc] / M.IO. KaraeB. — Tomck: TYCVYP, 2013. — 5 c¢. — Pexum npocryna:
http://asu.tusur.ru/graduate/spec051318/spec051318-pract.doc (mara obpamenus: 27.08.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHJIOB MIPEIOCTABIAIOTCS B (hOopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IlpoeccuonaibHbie 6a3bl JAHHBIX U HHGOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. Kpynneimmii poccuiickuii ”HGOPMALMOHHBIA TOpTai B 00JIACTH HAYKH, TEXHOJIOIUU, MEIH-
IIMHBI 1 00pa3oBanus. www.elibrary.ru

2. JlocTym cBOOOAHBIH

3. Nature 88 ecTeCTBEHHO-HAY4HBIX KYpPHAJIOB, BKJIFOYasl CTAPEUIINNA U OJJMH U3 CaMBIX aBTOpH-
TETHBIX HAyYHBIX )KypHaioB Nature

4. www.nature.com J{ocTyn cBOOOIHBII

5. zbMATH - camas nosiHas MateMaTHyeckasi 6a3a JaHHBIX, OXBATBIBAIOIIAs MATEPUAIIbI C KOH-
na 19 seka. zbMath conepxut oxono 4 000 000 noxymenTtos, u3 6onee 3 000 xypnanos u 170 000 kHur
[0 MaTeMaTHKe, CTaTUCTHKe, NH(POPMATUKE, a TAK)KE MAIIMHOCTPOCHHIO, (PU3UKE, €CTECTBEHHBIM HayKaM
u ap. zbmath.org Jloctyn cBoO0OHBIIM

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecTedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEr0 KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYueOHas BeIUHCIUTEIbHAS JabopaTopus / KoMmbroTepHBIN Ki1ace

yueOHasi ayuTOpus ISl IPOBEICHHS 3aHATUI MPAKTUYECKOrO THIA, yueOHast ayIuTOpuUs s TIPO-
BEJICHUSI 3aHATUHN Ja00paTOPHOTrO TUIIA, TOMEIIEHHE AJI1 KypCOBOIO MPOEKTUPOBAHNUS (BBIIOJHEHUS Kyp-
COBBIX pa0oT), MOMEIIECHHE Ul IPOBEACHUS TPYIIIOBBIX U WHANBUIYATbHBIX KOHCYIbTAIIUN, TOMEIEHUE
JUTSL IPOBE/ICHUS TEKYIIETO KOHTPOJIS U MPOMEXYTOUHOM aTTeCTalllH, IIOMEIIEHHE ISl CAMOCTOSITETbHOM
paboThI

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuna, n. 74, 437 ayn.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- Paboune cranmmu: cucremusiii 010k MB Asus P5B / CPU Intel Core 2 Duo 6400 2.13 GHz /
5I'6 RAM DDR2 /250Gb HDD / LAN (10 mr.);

- MonwuTop 19 Samsung 931BF (10 mr.);
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- Bugeokamepa (2 mir.);
- Kongummonep (BHemHUMA OJI0K);
- Konguunonep (BHyTpeHHUH 0JI0K);

- KommuiexT cnenuanuzupoBaHHOM yueOHOM MeOenn

- PaGouee mecto mpenogaBarens.
[TporpaMMHOe oOecTicueHue:

- 7-Zip

— Adobe Acrobat Reader

— Code::Blocks

— Far Manager

— FreeMat

— GNU Octave

— IntelliJ

— Java

— Java SE Development Kit

— Mathworks Matlab

— Maxima

— 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++

— PTC Mathcadl3, 14

— Scilab

13.1.3. MaTrepuaJibHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATe IbHON PadoThI

s camocTosTENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),

PacToJI0KEeHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;

- 634045, Tomckast ob6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;

- 634034, Tomckast o6nacTtb, . Tomck, Bepimmauna ynuia, 1. 74, 207 aya.

CocraB 000pyI0BaHUSA:
- yueOHast MmeOerb;

- kommnbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMITBIOTEPBbI NOAKIIOYCHBI K CCTU «I/IHTepHCT)) 1 00ecrneunBaoT J0CTYyIl B BJICKTPOHHYIO HH-

(bopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO 00ECTICYCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3aganus

1. Mogens 00beKTa 3T0. ..

1) mpeaMeT moxoXxuii Ha 0OBEKT MOACTUPOBAHUS

2) 0OBEKT - 3aMEeCTUTENh, KOTOPBIN YUYUTHIBAET CBOMCTBA 00BEKTA, HEOOXOAMMBIC IS IOCTHXKEHUS
LENH

3) xonust 0OBEKTA

4) mabaoH, o0 KOTOPOMY MOXKHO MTPOU3BECTH TOUHYIO KOITHIO 00BEKTa

2. OcHoBHas GYHKITUS MOJEIHN ITO:

1) [MomyuuTh HHPOPMALIHIO O MOJEIUPYEMOM OOBEKTE

2) OToOpa3uTh HEKOTOPHIE XapaKTEPUCTHUECKHE MPU3HAKH 00BEKTa

3) Ionyunts MHPOPMAIMIO O MOACTUPYEMOM OOBEKTE MIU OTOOpPa3UTh HEKOTOPHIE XapaKTepH-
CTUYECKHE MPU3HAKU 00BEKTa

4) BocnpousBectu ¢puzndeckyro popmMy oObeKTa

3. MaremaTruecKrue MOJIEIN OTHOCATCS K KIIACCy...

1) N306pa3utenbHBIX MOETeH

2) [Iparmatuyeckux mMozenei

3) Ilo3HaBaTenbHBIX MOIENIEH

4) CUMBOJIMYECKUX MOJIEICH

4. MaremMaTu4ecKoi MOJIeNIbI0 0OBEKTa HA3BIBAIOT. . .

1) Onucanne 00beKTa MATEMATUYECKUMU CPEICTBAMH, TTO3BOJISIONIEE BHIBOAUTH

CYXJICHHE O HEKOTOPBIX €ro CBOWCTBAX MPHU MOMOIIX (OPMATBHBIX MPOLIETYP

2) JTIroOyr0 CUMBOJIMUYECKYIO MOJIENb, COACPKAIIYI0O MATEMAaTUYECKIE CUMBOJIBI

3) IlpencraBienne CBOMCTB 0OBEKTA TONHKO B UHCIIOBOM BHJIE

4) JIrobyro hopManrn30BaHHYIO MOJIEIb

5. Merogamu MaTeMaTU4€CKOrO MOJICTUPOBAHUS SIBISIFOTCA . . .

1) Ananurnyeckuit

2) YUucnosoit

3) AxcuoMaTHYeCKHI U KOHCTPYKTUBHBIN

4) UMuTarnmoHHbIN

6. Kakas popma mareMaTndeckoil Moenu oToOpakaeT MpeANMCcCaHue MoCIe0BaTeIbHOCTH HEKO-
TOPOM CUCTEMBI Ollepaluii HaJl UICXOJHBIMH IaHHBIMU C LENbIO MOJIYYSHHS pe3ysIbTara:

CornacoBaHa Ha noprane Ne 44439 13



1) AHanuTuyeckas

2) I'padmueckas

3) LHudposas

4) AnroputMudeckas

7. OOBEKT, COCTOSIINMA U3 BEPIIUH U pedep, KOTOpble MeXly c000i HaXOIATCs B HEKOTOPOM OTHO-
[IEHUH, HA3bIBAIOT. ..

1) Cucremoit

2) Yeprexom

3) CtpykTypoii 00BeKTa

4) I'padhom

8. DPPeKTUBHOCTh MATEMAaTHYECKON MOJIENIN OTIPEIEIISETC ...

1) O1eHKo# TOYHOCTH MOJICIIH

2) ®ynkuueid 3pPeKTUBHOCTH MOJETH

3) CooTHOIIIEHHEM IIEHBI ¥ Ka4eCTBa

4) IlpocroToit Mmonenun

9. AIeKBaTHOCTh MaTEMATHUECKON MOJIEIN U 00BEKTA JTO. ..

1) npaBUIBHOCTH OTOOpAKEHUS B MOZIEH CBOICTB 00BEKTa B TOM Mepe, KoTopasi He0OXoquma Jist
JOCTHKEHUS 1IeJTU MOJITMPOBAHUS

2) IlonHoTa oTOOpaXkeHns: 00bEKTa MOACTMPOBAHUS

3) KonmnuectBo nnpopmanmu 06 00beKTe, OTydaeMoe B MPOIECCe MOACTUPOBAHUS

4) OOBEKTUBHOCTH pe3yibTaTa MOACITUPOBAHUS

10. CocrostHue 0OBEKTa ONPEEIETCS . . .

1) KonnuectBom nHpopManuy, Moay4eHHOH B (PUKCUPOBAHHBIM MOMEHT BPEMEHU

2) MHOeCTBOM CBOMCTB, XapaKTepU3YIOMNUM OOBEKT B (PUKCUPOBAHHBI MOMEHT BPEMEHHU OTHO-
CUTEIILHO 3aJJaHHOU IeNn

3) Tonbko GU3HUYECKUMH JaHHBIMU 00 00BEKTE

4) I[TapameTpaMu OKpy’Karole cpebl

11. VI3meHneHnue cocTosiHHS 00BEKTa OTOOpaKaAeTCs B BUJE ...

1) Cratuueckoit monenu

2) leTepMHUHUPOBAHHON MOJIETH

3) lunamuyeckor MOJIETN

4) CToxacTHUeCKOH MOJIETH

12. ®a30BoE NPOCTPAHCTBO ONPENENSIETCS ...

1) MHOXXECTBOM COCTOSIHUM OOBEKTa, B KOTOPOM Ka)J0€ COCTOSHHE OIPENEseTCS TOYKOU C
KOOpAMHATaMU YKBUBAJIICHTHBIMH CBOMCTBaM 00BEKTa B (DUKCUPOBAHHBIM MOMEHT BPEMEHHU

2) Koopaunatamu cBOMCTB 00beKTa B (PUKCHPOBAHHBIM MOMEHT BPEMEHU

3) JIByMEpHBIM IPOCTPAHCTBOM C KOOpPAUHATAMH X,y

4) JIuHEeWHBIM TTPOCTPAHCTBOM

13. ®a3oBas TpaeKTOpUs ITO

1) BexTop B mosisipHO# cCUCTEME KOOPAUHAT

2) Cnen ot nepemerieHus (pa3oBoil TOUKH B ()a30BOM MPOCTPAHCTBE

3) MonoToHHO yObIBaromas pyHKIus

4) CunycoujanbHasi KpUBas ¢ paBHbIMU aMIUIUTYAaMU U 4aCTOTOU

14. Touka 6udypkamuu 3710...

1) Touka ¢a3z0BOi TpaeKTOpUH, XapaKTEePU3YIOLIasi U3MEHEHHE COCTOSIHUS 00bEKTa

2) Touka Ha TPACKTOPHH, XapPAKTEPHUIYIOIIAsi COCTOSTHHAE TTOKOS

3) Touka ¢a30Boil TpacKTOPUH, MPEIIISCTBYIONIAS PE3KOMY U3MEHEHHUIO COCTOSIHUS OOBEKTa

4) Touka paBHOBECHS

15. JIekoMIIo3uITus 310 ...

1) IIpouenypa pa3noxeHUs UEN0ro Ha YaCTH € LENbI0 OMUCAaHUs 00bEKTa

2) Ilpouenypa oObeqMHEHNUS YacTel 00bEKTa B IIeTI0e

3) [Ipouenypa u3mMeHeHUsI CTPYKTYPBI 00BEKTa

4) Iponeypa COPTUPOBKH yacTel 00beKTa

16. YcraHoBieHne paBHOBECHUS MEXKIY MPOCTOTOM MOIEIHM W Ka4eCTBOM OTOOpaKeHUsS OOBEeKTa
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HA3bIBACTCH. ..

1) duckperusarmueit Moaenu

2) AnropuTMu3alme Moaenu

3) Jluneapu3zanueir Moaenu

4) Uneanuzaiyeit Mmoenu

17. UMuTauMOHHOE MOJIETTUPOBAHHE ...

1) BocipousBoaut (hyHKIIMOHUPOBAaHUE OOBEKTA B MPOCTPAHCTBE M BpEMEHU

2) MonenupoBaHue, B KOTOPOM peau3yercs MOojeib, MPOU3BoAsLIas nporecc GyHKIIMOHUPOBA-
HUSI CUCTEMBI BO BpEMEHH, a TAK)KE IMHTUPYIOTCS AJIEMEHTAPHBIE SBICHHUS, COCTABIISIONINE TIPOIIECC

3) MoaenupoBaHue, BOCIIPOU3BOIIEE TOIbKO GU3NUECKHE TPOLECCHI

4) MoaenupoBaHue, B KOTOPOM pealibHbIE CBOMCTBA 00BEKTA 3aMEHEHBI 00 BEKTAMU—aHATIOTAMHU

18. ITmanupoBaHKEe SKCIIEPUMEHTA HEOOXOUMO JIJIA. . .

1) Tounoro npenanucanus AEMCTBUIN B IPOLIECCE MOJICIUPOBAHUS

2) Boibopa uncna u ycioBuil NpOBEACHUS OMNBITOB, HEOOXOIUMBIX U JOCTATOUHBIX Ui PEIICHUs
MOCTaBJICHHOM 3aJ]aull ¢ TPeOyeMOil TOYHOCTbHIO

3) BeinonHeHus miaHa SKCIepUMEHTHPOBAHUS Ha MOJIENN

4) CoxkpalleHus 4Kciia ONbITOB

19. Mopenb neTepMUHUPOBAHHAS ...

1) Marpuna, 1eTepMUHAHT KOTOPOW PaBEH €AMHUILIE

2) O0beKkTHBHAs 3aKOHOMEPHAsT B3aUMOCBSI3b U MIPUYMHHAS B3aHMOOOYCIIOBIIEHHOCTh COOBITHIA. B
MOJIEJIH HE JOMYCKAIOTCS CIIydaifHbIe COOBITHS

3) Monenb, B KOTOpO#t BCe COOBITHS, B TOM YHUCIIE, CTy9aifHbIC PAHKHPOBAHBI TI0 3HAYUMOCTH

4) Cuctema HenpeIBUICHHBIX, CITyYalHbIX COOBITHIA

20. IuckpeTusanus MOJEIN 3TO MpoLeaypa. ..

1) OtoOpakeHHs COCTOSIHUI 00BEKTa B 3a/JaHHBIC MOMEHTBI BPEMEHHU

2) [Iponenypa, KOTOpasi COCTOUT B MPE0Opa30BaHUM HEMPEPHIBHON MHGOPMAIIMK B TUCKPETHYIO

3) [Ipouenypa pazaeneHus EeN0ro Ha YacTH

4) IlpuBeneHust TMHAMHYECKOTO TIPoIlecca K MHOXKECTBY CTATHYECKUX COCTOSIHUN 00BEKTa

21. CBOHCTBO, MMPU KOTOPOM MOJEITU MOTYT OBITh TTOJTHOCTHIO WJIM YACTHYHO UCTIOIH30BATHCS MPU
CO3JTaHUM APYTUX MOJIEIEH

1) YHuBEpCcanbHOCTHIO

2) HeomnpeneneHHOCTHIO

3) HeusBecTHOCTHIO

4) Cny4aliHOCTBIO

22. HenpepbIBHO-IETEPMUHUPOBAHHBIE CXEMbI MOACTUPOBAHUS OIIPEIEIISIOT. ..

1) MaTtemaTrueckoe OMMCaHNUE CUCTEMBI C TTOMOIIBIO HEMPEPHIBHBIX (DYHKIIUHA ¢ yUETOM CITydaii-
HBIX (pakTOpOB

2) MaTtemaTtuuecKkoe ONHUCAaHUE CUCTEMBI ¢ TIOMOIILI0 HEMPEPBIBHBIX (DYHKIMMA O0e3 yduéTa cirydaii-
HBIX (pakTOpOB

3) MaremaTrueckoe OMUCcaHue CUCTEMBI C TIOMOIIBbIO (DYHKIIUA HETIPEPHIBHBIX BO BPEMEHHU

4) MaTtemMaTu4ecKoe OMHUCaHNEe CUCTEMBI C TIOMOIIBIO JUCKPETHO-HETIPEPHIBHBIX ()yHKIIHIA

23. IlorpemiHocTh MaTEMaTHYECKOM MOJIENIH CBSA3AHA C ...

1) HecooTBeTcTBUEM PU3NUECKON PEATLHOCTH, TaK KaK a0COMOTHAS MCTHHA HEAOCTHKIMA

2) HeamexBaTHOCTBIO MOICTH

3) HeaKOHOMHYHOCTBIO MOJIETH

4) HeaphekTHBHOCTHIO MOACTH

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
1. ITonsATHE «MOAENB» U KMOAEIUPOBAHUEY.

2. CyurHoCTh Ipolecca MOJASIUPOBAHUS.
3. OOmias cxema MOJICTUPOBAHMUS.

4, O6H_[I/Ie IHOHATHA O YHCJICHHBIX MCTOdaX.
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5. BeIUMCIUTENBHBIN SKCIIEPUMEHT, BHIYUCIUTEIbHBIA AJITOPUTM.

6. KoMmproTepHble TEXHOJIOTHU pEIIeHUs MPHUKIAAHBIX 3anad. Tumbl 3amgad. O0OjIacTH nmpuMeHe-
HUA.

7. CnoxHbIe CUCTEMBI KaK 00BEKTHI UCCIICIOBAHUS U MOJICIIMPOBAHHUS. 3a/1a4i UCCIICIOBAHUS.
8. Mcnonn3oBaHue MaTEMaTUYECKUX MOJEIIE.
9. MeTtoap! UCCIeA0BAaHUI MaTEMAaTHUECKUX MOIEIEH. 3aaaun UCCIeqOBaHU.

10. KoMIekcsl mporpamMm Kak CJI0KHbIE IPUKJIaHbIE pOrpaMMHbIe cucTeMbl. OCHOBHBIE TIOHS -
THUS U ONIPENIEIIECHUs.

11. Knaccuduxkarus moaeneit u popm moaenupoBanusi. OCHOBHBIC TIOHATHS U 00JIACTH TIPUMEHE-
HUA.

12. MCTOIII:I ONTUMHU3AIIUU: OCHOBHBIC ITOHATHUA, OITUMHU3AIIMOHHBIC 3a/1a4i, OTITUMAJIBHOC PCHIC-
HUE, ONTUMaNbHBIN pe3ynbTart. [lapametpsl. [Tokazarenu. Kpurepuu.

13. Uudopmarmonno-rexanueckoe oodecneuenne (MUTO) pemennst nmpukimaaueix 3a1ad. Haznaue-
Hue, cTpykrypa u cocrtas UTO.

14. Marematudeckast MOJIeNIb M €€ OCHOBHBIE 3JIEMEHTHI. TpeOoBaHMs K MOJEIISM.
15. Knaccuueckas 3amada ontuMusanui. O01mas nmoctaHoBka 3afaa4yn. [lokazarenu, KpuTepum.

16. ABTomMaTu3upoBaHHbIe WH(POPMALMOHHBIE crcTeMbl. Ha3HaueHnue, cTpykTypa u 001acTh MmpH-
MEHEHHS.

17. IlpuHOMUIIBI TOCTPOCHHUS MaTeMaTHIeCKuX mMojeieil. dyHkuuu, neneBas GyHKIUs, OrpaHude-

HUSL.

18. MHorokpurepuagbHas ontumuzaius. O0mire moHaTusl.

19. Buast o6ecnieuenust AVIC. HaznaueHue, CTpyKTypa, COCTaB, OCHOBHBIC XapaKTEPUCTHKH.

20. Makpo- 1 MUKPO-IIOJXO/bl IPU MOJEIUPOBAHUN. DJIEMEHTHI U TOJCUCTEMBI CIOXKHOW CHUCTE-
MBI.

21. 3agaun MaTeMaTUYECKOro MPOrpaMMUpPOBaHUsl. THUIIBI 3a]1a4 U METO/IbI PEIICHMUS.

22. TexHuueckoe oOecleyeHHe aBTOMATU3UPOBAHHBIX MH(POPMAIMOHHBIX CHUCTEM, TpeOOBaHMUs,
CTPYKTYpa, COCTaB, OCHOBHbBIE XapaKTEPUCTUKHU.

23. OcHOBHbIE TUIBI MaTeMaTHUeCKuX Mojeneit. O6mue noHsTuu. OCHOBHBIE XapaKTEePUCTHUKH.
24. TlonaTHe 0 TMHEHHOM NporpaMMupoBaHuu. OO0IIas MOCTAaHOBKA 3aa4H.

25. IlporpaMMHOe oOecrieyeHrne aBTOMATU3MPOBAHHBIX MH()OPMAIIMOHHBIX CHCTEM, TpeOOBaHMS,
CTPYKTypa, COCTaB, OCHOBHBIE XapaKTEPUCTHUKH.

26. CtaTucTHuyeckue U nuHaMudeckue Moaeiin. OCHOBHEBIE ITOHSITHS.
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27. lloHsiTHE O HETMHEWHOM MporpaMmMupoBanuu. [locTaHoBKa 3agauu.

28. Uudopmarmmonnoe obecnieuenre. baszbl n 6anku naHHbpIX. HazHaueHue, cocTaB, CTPyKTypa.
29. JletTepMHUHUPOBAHHBIE U CTOXaCTHUYECKHE MO/IeTI. OCHOBHBIE TOHSATHS.

30. Lenouncnennoe nporpaMmmupoBanre. OCHOBHBIE TTOHSATHS.

31. TpagunmoHHble U HOBBIC HHPOPMAITMOHHBIE TeXHOJIOTUH. CpeICcTBa UX peaTu3alli.

32. OntuMuzannoHueie Moaeiii. OCHOBHEBIE TTOHSITHS.

33. Croxactuyeckoe nporpammupoBanrie. OCHOBHbBIE MTOHSTHSI.

34. IIpoexTupoBanre HHPOPMAITMOHHBIX CUCTEM. THITOBBIC ATAIBI pA0OT U OCHOBHBIC PE3YJIbTATHI.
35. HopmatuBHO-TipaBoBas 6a3a MpOSKTHPOBAHUS CUCTEM U MH(POPMAITMOHHBIX TEXHOIOTHH.
36. MeTozpl cTaTUCTHYECKOTO MozenupoBaHus. OcHoBHBIE MOHATHs. OOJaCTH MPUMEHEHHUS.
37. Meroa tuHaMU4YECKOro nporpamMmMupoBanusi. OcHoBHBIE MOHATHA. [[ocTaHOBKA 3a1a4mn.
38. IIpoexTrpoBaHne MPOTPAMMHBIX CPEACTB. DTarbl padot. CpeacTBa MPOCKTUPOBAHHUS.

39. Umurtanmonnoe monenupoBanue. CyliHOCTh, OCHOBHBIC TTOHATHST O0acTh MPUMEHEHHUS.
40. UccnenoBanue oneparnuid. [Ipenmer u o0mue moHATHA. 3a1a4l UCCIICIOBAHUS OTICPAIIHIA.

41. Dramsl co3AaHUs UMHUTAIIMOHHBIX Mojieneil. @opmanuzanusi 00beKTOB. MoIeTMpyIoNue anro-
PHATMEL

42. MeToabl UCcCIEI0BaHUS MAaTEMAaTUYECKUX MOJIEIEH. 3a1aull UCCIETOBAHNU.

43. 3amuTa u uHpopMalMOHHAsE 0€30MaCHOCTh aBTOMAaTHU3MPOBAHHBIX WH(POPMALIMOHHBIX CUCTEM
1 KOMIUIEKCOB Iporpamm. Llemu u 3agaun. OCHOBHBIE METOZBI M CPEACTBA PEATU3ALINN.

44. TexHoNOTMA UMUTALIMOHHOTO MOJIETMPOBaHusl. Vcronb30BaHNE UMHUTAITMOHHBIX MOJIETICH.

45. OCHOBHBIEC TIOHSITHSI O YUCIIEHHBIX METOJIaX. BHIUNCIUTENbHBIN YKCIIEPUMEHT, BHIYUCIUTEIb-
HBI JITOPUTM.

46. CpencTBa aBTOMaTH3allMy UMUTALMOHHOTO MOJEIUPOBAHUS. I3BIKM U CUCTEMbI MOJEIMPOBaA-
Husl. OCHOBHBIC ITOHATHS.

47. Metoapl ontumMuzanuu, ONTUMUA3AUOHHbBIE 3a0a4d. OnTUManbHbId pe3yibTat. [Ipumepsr. [1o-
kazarenu. Kpurepun.

48. Kommiekchbl IporpaMM Kak CJI0XHbBIE TPUKJIAJHbIE IPOrpaMMHBIE CUCTEMbI. OCHOBHBIE MTOHS -
THUS U ONIpENIEIECHUs.

14.1.3. Bonipochbl Ha caMONIOATOTOBKY
MogenupoBaHue Ipy PELLIEHUH 3KOJIOTHYECKUX 3a1a4.

Jrnamuka nonymsuuu. Moaens Bonsreppa — JIOTKH.
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MopnenupoBanue qeMorpapuuecKux MporeccoB.
Maremarudeckue MO B OMOJIOTHH.
Mopenu pacnipeieieHHbIX crcTeM.PacripocTpaneHue BOJIH B cperie.

Cuneprernveckre Mozean (HepaBHOBECHOCTb, TUCCHITAIUS, OTKPBITBIE CHCTEMBI, CAMOOpPTaHH3a-
1us).

Marematudeckoe MOJICIIMPOBAaHKE B IPOOIeMe OKPYKAIOIIECH CpeIbl.

JlnHamuKa 3arpsi3HEHUN B BO3YILIHO-BOJIHOM CpEIE.

Knumatnueckue 1 METeopoIoTH4eCKHe MOJICITH.

Knumat u MmeTeoponoruueckue moss.

OcHoBHBIE (PaKTOPBI B KIMMATHYECKUX MOJIEIX (aTMOC(hepa CI0KHOTO COCTaBa, OKeaH, CyIla).

[Tpo6aeMbl TOCTPOCHUS KIIMMAaTUYECKUX U METEOPOJIOTMYECKUX MOJIETICH.

14.1.4. Tembl HHANBUAYAJTbHBIX 32/1aHUI

Ponp MaTeMaTtnueckoro MoAeIMpOBaHMs U YUCICHHBIX METOJOB B €CTECTBEHHBIX Haykax. [IpuH-
LUIIbI IPOBEICHUS BBIYMCIUTEIBHOTO SKCIIEPUMEHTA. DTalbl BEIYUCIUTEIBLHOTO SKCIIepuMeHTa. Moiensb,
aJIrOpUTM, IporpamMma. VICTOUHHKY M XapaKTEPUCTUKU MOTPEIIHOCTEN B BBIYUCIUTEIBHOM SKCIIEPUMEH -
te. CocTaBiieHHe NPOrpaMMbl YUCICHHBIX SKCIIEPUMEHTOB, CO3/1aHUE YUCIEHHO-3KCIEPUMEHTAIBHOU MO-
JIeJTM, BBIMIOJTHEHUE KOHTPOJBHBIX SKCIIEPUMEHTOB, MPOBEICHUE CEPHUIHBIX IKCIEPHUMEHTOB, 00paboTKa
AKCIIEPUMEHTAJIBHBIX JAHHBIX M UX HHTEpHperanus. MeToasl BU3yalIM3allid MHOTOMEPHBIX PacyeTOB.
MeTtoapl 06pabOTKM JaHHBIX MHOTOMEPHBIX HECTAIIMOHAPHBIX pacdeToB. OCHOBHBIE MCTOPUUYECKHUE ITa-
bl Pa3BUTHUSl BBIYMCIUTEIbHON TeXHUKH. OCHOBHBIEC 3Talbl Pa3BUTHs YMCIECHHOTO MOCIMPOBAHUS Ha
MIpUMEpPE YACTHBIX HAYYHBIX HampaBiieHud. OCHOBHBIC JTaIlbl PA3BUTHUS S3BIKOB MPOTPAMMHUPOBAHUS TSI
3a71a4 YMCJIEHHOIO JKCIEepUMEHTa. MeToapl Mapajule]bHOro0 NporpaMMHUpOBaHusa. MoAeInpoBaHUE Kak
METOJ HAyYHOTO Mo3HaHusA. Buael monenei. ®yHKuuu MoJenupoBanus. MeTtopl MmonenupoBanus. Moe-
JUPOBAHUE M CUCTEMHBIN moaxoa. Marematnueckoe mozenupoBanue. OCOOEHHOCTH U 00JIacTH IPUMEHE -
HUS MaTeMaTH4ecKoro MoaenupoBaHus. OCHOBHBIEC 3Tallbl MOJENHpOBaHus. TpedoBanus k moaenu. [1o-
CTPOEHHUE MAaTEMAaTUYECKOM, aITOPUTMHUUECKON U TPOrPAMMHOM MOJIEIIA UCCIIEYEMON CUCTEMBI.

WMudopmanmoHHble TEXHOJIOTMU U ITporpammupoBanue. basoas apxurekrypa OBM. Perucrposas
MoJienb nponeccopa. Opranuzanus namatu. Croco6sl agpecaruu. opmatsl KoMaH1. ApupMeTHIECKUI
compoueccop. Peructposas mozaens conpoueccopa. Cxema B3aMMOJECHCTBUS IPOLIECCOPa U COIPOLIECCO-
pa. Tunsl gaHHBIX compoueccopa. Cucrema Komasj apupmeTHyeckoro comporeccopa. IlorpemnocTtu
OKpYTJICHUs Npu apupMeTHdecKux omnepauusx. [Ipumeps! onepauuii, sSBISIOIINUECS OCHOBHBIM UCTOYHU -
KOM IOTpeIIHOCTEN. ANTOPUTMHUECKHE SI3bIKM U UX OCHOBHBIE KOHCTPYKIIMH, TUIIBI AaHHbIX. Kitaccudu-
Kauus A3bIKOB IporpammupoBanus. IlpencraBieHne o sA3bIKax MPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS.
Kommnumnstopsl u uHTEpnperaTtopsl. OnepanioHHble cCUCTEMbl. MHOrO0JIb30BaTeNIbCKUE M MHOI03a/1a4-
Hele OC. MHoromnpoueccopssie cucreMsl. [lonstue npouecca. IlpuHIunel opraHu3anuy napauienbHbIX
BblunciaeHuit Ha npumepe s3pikoB MPI 1 OpenMP. OcnoBuble komannsl MPI. Cpeznctsa Bu3yanuzanuu
naHHbIX. ['paduueckue Onbmmorexu. OcHoBHBIE (opmarhl rpaduueckux (aillioB U UX OCOOEHHOCTH.
OcHOBHbBIE MPUHIMIIBI apXUBAUU I'padUUYECKUX IAHHBIX, OCHOBHBIE AJTOPUTMbI apXUBAIMH JAHHBIX.
[Takers! npukiagusix nporpamm. .NET Framework — kapkac cpenbl pa3paboTku. MHOTOOKOHHBIN UHTEP-
¢eiic. BoamoxxHoCTh paboThl ¢ 6azamu naHHBIX. [lakeTsl mporpaMM ajs HayyHbIX uccienoBaHuil. [1osb-
3oBaresbckuid uuTepdeiic. IlpaBuna noctpoeHus noiabp3oBaTeabckoro uHTepdeiica. [IpuHuunsl noctpoe-
HUsl UHTEp(DENcoB.
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14.1.5. Bonipocs! /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHHApPaM

Ponp MareMaTn4eckoro MOAEIMPOBAHUS U YMCICHHBIX METO/IOB B €CTECTBEHHBIX Haykax. [IpuH-
LIUIIBI IPOBEIECHUS BBIYMCINTEIBHOIO AKCIIEPUMEHTA. DTallbl BBIYMCIUTEIBHOIO dKCIIEpUMEHTa. Mozens,
aJropuTM, Iporpamma. VICTOUHMKN U XapaKTEpUCTUKH MOTPENIHOCTEN B BBIYMCIUTEIBHOM HKCIEPUMEH -
Te. CocTaBieHHE IPOrPaMMBbl UHCIEHHBIX SKCIIEPUMEHTOB, CO3/JaHUE YNCIEHHO-3KCIIEPUMEHTAIBHON MO-
JIEJIH, BBIMOJHEHNE KOHTPOJbHBIX SKCIEPUMEHTOB, MPOBEICHUE CEPUITHBIX SKCIIEPUMEHTOB, 00paboTKa
AKCHEPHUMEHTAIbHBIX JAaHHBIX U UX MHTepHperauus. MeTonpl BU3yaau3allid MHOTOMEPHBIX pacdeToB.
MeTtozapl 06pabOTKH TaHHBIX MHOTOMEPHBIX HECTAlIMOHAPHBIX pacueToB. OCHOBHBIE HCTOPHUYECKHE 3Ta-
IIbl Pa3BUTHUSl BBIYUCIIUTENBHON TEXHUKU. OCHOBHBIE ATalbl Pa3BUTHsI YMCIEHHOTO MOJEIMPOBAHUS Ha
IIPUMEPE YAaCTHBIX HAy4YHBIX HampaBiieHWA. OCHOBHBIE 3Tallbl PA3BUTHUS S3BIKOB MPOrPaMMHMPOBAHUS IS
3a/1a4 YMCJIEHHOTO 3KCIIepUMeEHTa. MeToapl mapaieabHOro mporpaMMupoBaHus. MoaenupoBaHue Kak
METOJ] Hay4HOTO Mo3HaHusA. Buael monenei. ®yHkuuu MoaeaupoBanus. MeTosl MmoenupoBanus. Moje-
JMPOBAHUE M CUCTEMHBIH 1moxo/. Maremaruueckoe MonenupoBanue. OCOOEHHOCTH U 00JIacTH IPUMEHE -
HUSl MaTeMaTH4ecKoro MojaenupoBaHus. OCHOBHBIE ATanbl MoaenupoBanus. TpeboBanus xk moaenu. Ilo-
CTPOCHUE MATEMATUYECKOM, AIITOPUTMUYECKON U IIPOTPAMMHOM MOJIEIN UCCIIEyEMOU CUCTEMBI.

NudopmarmonHbie TEXHOJIOTHH U TTporpammupoBanue. basoBas apxurekrypa O9BM. Peructposas
Mozenb nporeccopa. Opranuzanus namata. Crnoco6s! aapecaryu. Popmarsl KOMaHA. ApUPMETHIECKHIA
conpoueccop. PeructpoBas moznens conpoueccopa. Cxema B3auMOJIEHCTBHSI IPOIIECCOPA U COMPOIECCO-
pa. Tunbl gaHHBIX comporeccopa. Cucrema Komanz apudmeTndeckoro comporeccopa. IlorpemmnocTu
OKpPYIJICHUA NIpHU apruPMeTHUecKux omnepanusx. [Ipumepsl oneparuii, BISIONINECS OCHOBHBIM HCTOYHHU-
KOM TMOTPEIIHOCTEH. AJNTOPUTMUYECKHE SI3BIKA U UX OCHOBHBIE KOHCTPYKIIMH, THIbI JaHHBIX. Kiaccudu-
KalMsl SA3bIKOB NporpammupoBaHus. [IpeacraBienne o s3bIkax MPOrpaMMHUPOBAHHUS BBICOKOTO YPOBHSI.
Komnunsatopsl u uHTepnperatopsl. OnepanoHHble CUCTEMbI. MHOIO0JIb30BaTENbCKME M MHOI03a/1a4-
Heie OC. MHoromnpoueccopubsie cucteMbl. [lonstue npouecca. [IpuHIMIB OpraHu3anuy MapaataeaIbHbIX
BbunciaeHni Ha npumepe sa3pikoB MPI u1 OpenMP. OcnoBHble komanasl MPI. Cpencrsa Busyanuzanuu
nanHbiX. ['padudeckue O6mbamorexu. OcHOBHBIE dopMaThl Tpadudeckux (aiioB U MX OCOOEHHOCTH.
OcCHOBHBIE MPUHLUIBI APXUBALUU T'papUUECKUX JaHHBIX, OCHOBHBIC AJTOPUTMbI apXHMBALMUHU JAHHBIX.
[Takets! nmpuknagaeix nporpamM. .NET Framework — kapkac cpensr pa3paboTku. MHOTOOKOHHBIN WHTEP-
¢eiic. BoamoxkHOCTh paboThl ¢ 0a3amu JaHHbIX. [lakeTsl mporpamm it Hay4YHbIX HccieqoBaHui. [1omnb-
3oBarenbckuii nHTEpdeic. [IpaBmia mocTpoeHus mob3oBaTebekoro narepdeiica. [IpuHIumbl mocrpoe-
HUSI UHTEP(DHECOoB.

14.1.6. Bonpocs! nuddepeHunpoBaHHOIO 3a4eTa
1. YnciieHHBIE METO/IBI.

2. UnTepnionauus u annpokcumanus pyHKIHMOHATBHBIX 3aBUCUMOCTEH.

3. Yucnennoe auddepeHnupoBaHue 1 HHTETPUPOBAHUE.

4. YucneHHble METOBI IOMCKA HKCTPEMYyMa.

5. BeruucnutenbHbIe METO/IbI IMHEWHON anreOphl.

6. YucneHHble METO/IbI pellieHus: cucTeM aud depeHIanbHbIX YpaBHEHUH.
7. CrinaiiH-annpoKcuManusl, UHTEPIOJISILMSL, METOJ] KOHEUHBIX 3JIEMEHTOB.
8. [IpeobpazoBanusa Dypoe, Jlamnaca, Xaapa u ap.

9. UncneHHbIE METO/IbI BEMBIIET-aHAIN3A.

10. BeuncIUTENBHBIN YKCIIEPUMEHT.

11. [IpuHUMIIBI TPOBEAEHUS BBIUUCIUTENBLHOTO SKCIIEpUMEHTa. Mojienb, alropuT™, porpamma.
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12.

13.

14.

15.

16.

17.

18.

19.

PO/IBI.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

ANTOpUTMUYECKUE SI3BIKU.

ITpencraBieHue o A3bIKax MPOrpaMMHUPOBAHUS BBICOKOIO YPOBHSI.
[TakeTs! IPUKIIAJHBIX IPOTPaMM.

MeTtozap! MaTeMaTUYECKOTr0 MOJIETMPOBAHHUS

OcHOBHBIE IPUHIUIIBI MATEMATUYECKOTO MOACIUPOBAHUSI.
DneMeHTapHble MaTEMATUYECKUE MOJEIIH.

YHUBEPCAIIBHOCTh MATEMAaTHYECKUX MOJEIICH.

MeTOZ[BI MOCTPOCHUA MATCMATUYCCKUX MOILGJIGfI Ha OCHOBC (bYH,[[aMCHTaJIBHBIX 3aKOHOB IIpH-

BapuannonHbie MPpUHIKIBI TOCTPOCHHS MATEMAaTUYECKUX MOeIeH

MeToapl UCClIEIOBAaHNS MaTEMAaTHYECKUX MoJieel. YCTOMYNBOCTD.

[IpoBepka aieKBaTHOCTH MaTEMATUYECKUX MOACIICH.

MaremaTruecKkrue MOJICTH B HAYYHBIX UCCIICIOBAHHUSIX.

MeTopI MaTeMaTHYECKOTO MOACITUPOBAHUS U3MEPUTEIHHO-BBIYUCITUTEIIBHBIX CUCTEM.
3amaun peayKIuy K UIealbHOMY MPUOopYy.

CuHTE3 BBIXOHOTO CUTHAJIA U/I€aJTLHOTO prOopa.

[Tonsitne obpaTtHO 3agaun. KoppekTHbIE 1 HEKOPPEKTHBIE 3a/1a4H

Heiiponnsie cetu.

Meroa onopHBIX BEKTOPOB

OMIUPUYECKUE OPTOTOHANbHBIE (DYHKITUH.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU

3A0POBbH U HHBAJIHUI0B

st i ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3JI0POBbSI M HHBAJIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonosHUTEIbHBIE MaTepUaIbl OLICHUBAHUS JIJIS JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C mapymenussmu | CobeceroBaHue 10 BOIIPOCaM K 3a4eTy, | [IpenMyInecTBeHHO yCTHas MpoBEpKa
3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)

C HapylmcHHUAMHA Pemenne JAUCTAHIITMOHHBIX TECTOB, HpeI/IMyme(:TBeHHO JUCTaHIITMOHHBIMU
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OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCHMEHHBIE
JIBUTATEIIBHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJIaMH
amnrapara 3a4eTy
C orpanuueHusiMu 1o | TecTbl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpeuMy1ieCcTBEHHO IPOBEPKA
o0IIeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeTtoau4yeckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHuaiaM JJIsl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jiis M1 ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 111 Takux 00ydaromuxcs mpearycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHNs, 2 IMEHHO:

- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHpopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

JI1s1 1ML ¢ HApyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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