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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuubl: CchopmmpoBaTb KOMMNETEHUUN oByvatoLlerocss B 06nacTv OCHOBHbIX METOAOB U CPEACTB
Hay4HbIX NCCregoBaHMN, OCHOBAHHbLIX Ha UCMOMb30BaHNN CUCTEMHOMO Noaxo4a nNpw aHanvse NoBeAeHUs PasfnyHbIX CUCTEM,
006BHEKTOB NPOLIECCOB U SIBNEHNI

1.2 3apgauv AMcUMNUHbI:

MpMBUTL HaBbIKKM NPOBELEHUSA TPAMOTHON OLEHKN (PYHKLMOHUPOBAHNSI N CBOWCTB CUCTEM, OOBEKTOB, MPOLECCOB U
MartepuarnoB nonurpadunyeckoro NpoM3BoACTBa C NO3NLUIN CUCTEMHOIO NOAX04a M CUCTEMHOIO aHanuaa.

O3HakoMWUTb C NPUHLUUNAMM N OCOOEHHOCTAMU MCMONb30BaHUSA annapaTHbIX M MPOrpaMMHbIX CPeACTB Ha aTanax
nony4yeHusl, NnpeaeapuTenbHoi 06paboTkn 1 NocrneaywWwero aHanmaa AaHHbIX O NOBEAEHUN 1 CBOMCTBAX CUCTEM, OOBHEKTOB,
NpoLEeCcCoB 1 MaTepranoB nonurpadu4ecKkoro Npon3BoacTBea.

O3HakoMuTb C MeTogaMKM NpefBapuTernbHOM 06paboTkn aKkCnepMMeHTanbHoON nHopmaunm o PYHKLNOHUPOBAHUM U
CBOWCTBax CUCTEM, OOBEKTOB, NPOLIECCOB U MaTepuanos nonurpadmn4eckoro Npon3BoacTea.

CcopmupoBaTb NpefcTaBrieHNE O COBPEMEHHbIX MNOAXOL4AX K KOPPEKTHOM WHTepnpeTauuMum pes3ynbTaToB
KOMMNbIOTEPHOIO 3KCNEPUMEHTA.

Pa3BuTb HaBLIKM YCTAHOBMEHWSA HanNUuMeA, TECHOTbI U OPMbl CBA3EN Mexay napamMeTpamu, akropamu,
NepeMEHHbLIMU, XapakTePU3YLWMMN  (YHKUMOHMPOBAHME W CBOWCTB CUCTEM, OOBLEKTOB, MNPOLECCOB M MaTepuarnosB
nonurpadgu4eckoro nNpo1M3BoaCcTBa.

[aTb 0CHOBbI METOA0NOMMU NPOBEAEHNA pacHeTHbIX UCCreAoBaHWUM AN NMPOrHo3MpoBaHUA BO3MOXHOIO N3MEHEHUS
(PYHKUMOHMPOBAHMA W CBOWCTB CUCTEM, OOBEKTOB, MPOLIECCOB W MaTepuanoB nonvrpadmnyeckoro Mpou3BOACTBA MO
pesynbTaTtamMm perpecCUoHHOro N KOpPPEnAaLMOHHOro aHanuaa.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:
MpenBaputenbHasi NOAroToBKa NpearnonaraeT co3aaHue 0CHOBbI ANst OPMUPOBaHMS KOMNETEHUMI, yKa3aHHbIX B . 2,
NpY U3YYEHNN OUCLMMIIVH;

MaTtematuka
MHopmaumoHHbIE TEXHOMOMMN

2 KOMMNETEHUNUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

MK-4 : CnocobeH ocywecTBNATbL KOHTPOJIb peanu3aunum 3proHoMMYecKkux TpeboBaHUM NP NPOEKTUPOBaHUM,
M3roTOBIIEHUU, UCMNbITAaHUAX U AOBOAKE ONbITHbIX 06pa3LoB U3aenuim n NOAroToBKe TEXHNYECKOMN
AOKYMeHTauum ans cepmmHoro (MaccoBoOro) NpousBoAcTBa, BHOCUTb B Hee HEO6X0AUMble U3MEeHeHUs Nnpu
Npou3BOACTBE YNAaKOBOYHOW NPoAyKUUmn

3HaTb: NPUHUMMNBI U 0COGEHHOCTU UCMNONb30BaHUS COBPEMEHHbIX MaTemMaTUYeckux MEeTOAOB, annapaTHbIX U NMPorpamMmMHbIX
CpeaCTB BbIMUCTIUTENBHOWM TEXHUKW AN aHan13a noBeAeHNs NpoLeccoB, 06EKTOB 1 CUCTEM PasNUYHON NpUpoadbl C y4eToM KX
CTPYKTYPHBIX M (DYHKUMOHASNbHLIX OCOBEHHOCTEN C LEenblo KOPPEKTHOW MWHTeprnpeTauun pesynbTaToB KOMMbIOTEPHOro
aKcrnepuMeHTa C No31LMIN CUCTEMHOTO aHanusa 1 CUCTEMHOro Noaxoaa B cdhepe ynakoBOYHOro NpousBoacTea

YMeTb: WCMOMb30BaTb pasnuyHble annapaTHble U NporpaMMHble CpeacTBa ANs aHanvaa M MPOrHO3VMpPOBaHWS! MOBEAEHUS
npoueccoB, OGBLEKTOB U CUCTEM Pa3fMUYHON NPUPOAbl C YY4ETOM UX CTPYKTYPHbIX U (PYHKLMOHAmNbHLIX 0COGEHHOCTeN Ans
peanu3aummn noaxono0B K KOPPEKTHOW MHTeprnpeTauuy pesynbTaToB KOMIMbIOTEPHOro 3KCnepuMeHTa B cipepe YnakoBOYHOro
npou3BoacTBa

BnapeTb: HaBblkaMW MUCMOMNb30BAHUA Pa3NMYHbIX annapaTHbIX W NPOrpaMMHbIX CPeACTB AN peanu3auum KOMMbOTepHOro
3KCMEepUMeHTa C Lenbio MNoryYyeHUs anekBaTHOro MaTeMaTU4ecKoro onucaHust (MaTeMaTuMyeckol Modenu), aHanusa u
WHTepnpeTauum NoBeAeHMs NPOoLEeccoB, 06EKTOB M CUCTEM Pa3NNYHON NPUPOALI C YYETOM UX CTPYKTYPHbIX U (DYHKLMOHAMBHBIX
ocobeHHOoCTel B chepe ynakoBOYHOIo Npou3BoACTBa




3 COAEPXAHUE OUCLUMNUHDbI

o) KoHTakTHas
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HaunmeHoBaHune n cogepxaHne pasaernos, TeM U y4ebHbix | g = CP TekylLiero
y s
3aHATUN g yachl
33 Nex. Mp. | ( ) KOHTPONSA
2 | (4ackl) | (4ackl)
x

Pasgen 1. Cucremsl, NPUHLUMNbI CICTEMHOIO Noaxoaa un
CUCTEMHOro aHanunsa

Tema 1. Heobxoanmble cocTaBnsoLlmMe, No3BonsaoLme
cchopmMmpoBaTb 06NacTb 3HAHUS KAk Hayky.

Cuctembl. CTpykTypa, NapameTpbl (XapakTepucTrKK) 2 6,75
cuctem. ComnctBa cuctem. CUCTEMHBIN Noaxoa U
NPUHLMIMbI CUCTEMHOIO aHanusa

Tema 2. Onpegenenune CTPyKTypbl MartemMaTn4eckoro o
onucaHusa cuctem nbor Npupoabl Ha OCHOBaHUN
pes3ynbTaToB CUCTEMHOIO aHanusa

MpakTnyeckoe 3aHsTue. MNpenBapuTtenbHas o6paboTka
aKcnepuMeHTanbHoM MHopMaLUmn 0 YHKLMOHNPOBAHWM
1 CBOWCTBax cucTeM, 06 bEKTOB, NPOLECCOB U
MaTepuanos nonurpacgpuyeckoro Nnpon3BoacTea

Pasgen 2. CucteMbl n ux moaenu

Tema 3. Cuctemsbl n ux mogenu. Tunbl Mogenemn, MetToabl
nX Knaccmudmkauumn, CBOMCTBa Moaenen. 2 8
MaTtemaTunyeckue mogenu. dTtanbl co3gaHnsa mogenen

Tema 4. JleTepMUHUCTUYECKUIA 1 CTOXaCUYECKUI
(BEPOATHOCTHLIN, CTaTUCTUYECKUIA, SMMUPUYECKUN,
deHOMeHONOrnmYeckuin, hopmansHbIn) NOAXO0Ab! K
CO34aHunI0 MaTemMaTnyeckux mogenen. MNpuHumnel
CcO3aHua MaTeMaTu4ecknx Moaernemn Ha ocCHoBe
OETEPMUHNCTUYECKOrO Y CTOXacTUYECKOro nogxoaa o

MpakTuyeckoe 3aHsTUE. OLEeHKa HOPMarbHOCTH 3aKOHa 2 12
pacnpefeneHus 3HayeHin USMepPEHHbIX BENUYMH B
BblIGOpKax, MOMyYEHHbIX HA OCHOBaHUN
aKcnepuMeHTanbHoOW nHopMaLmm o yHKLNOHMPOBaHUN
1 CBOMCTBax CUCTEM, OO BEKTOB, MPOLIECCOB U
MaTepuanos nonurpacdudeckoro npomssoactaa. OueHka
BOCMPOM3BOANMOCTU, OOQHOPOAHOCTH, YYET BIINAHMUS
(ncknoYeHne) BO3MOXHbIX BbIBPOCOB, rpyObiX OLLNBOK 1
T.0.

Pasgen 3. CTpykTypa 1 TUMbl 3KCNepUMeEHTanbHOM
WMHpopmMaumm 06 oObekTax, cucTeMax, sIBIeHUsX,
npoLieccax U1 MeTobl ee Nony4YeHus

Tema 5. MeToabl Nony4YeHusl, aHanv3a u NnpeacTaBneHus
pe3ynbTaToB 3KCNEpPUMeHTa Mo M3yyYeHuto NoBeaeHUs
obbekTa, ABNeHusi, npouecca, CUCTeMbI U Ap.
MporpamMmmMHble 1 annapaTHble CPpefcTBa NepcoHarnbHbIX
KOMMbIOTEPOB AN NoMny4YeHus, NnpeobpasoBaHus,
XpaHeHUsi, OTOBpaKeHUs 1 nepegayn MHpopMauum o)

MpakTnyeckoe 3aHaTUA. Micnons3oBaHne MeToA0B
NIMHEeNHOro KOPPENSILMOHHOIO U PErpeCcCOHHOro aHanmsa
Npv NOCTPOEHNU CTaTUCTUYECKMX (CTOXaCTUYECKMX,
AMNNPUNYECKUX (HEHOMEHONOMYECKMX, POPMaribHbIX)
MaTtemaTuyeckux mogenen yHKLMOHMPOBaHUS U
ONUcaHus CBOMCTB CUCTEM, OOBEKTOB, NPOLECCOB 1
MaTepuanoB nonurpaguyeckoro Npon3BoacTaa.




Tema 6. ICTOUHMKM NOrpeLllHoCcTen. XapakTepucTuka
napameTpoB 00beKTa, IBNEHWS, MpoLecca, CUCTEMbI Kak
cny4ariHoOn Benu4uHbl. Buasl norpeliHocTen. 3 8
MorpelwHocT B MPAMBIX U KOCBEHHBIX U3MEPEHUSIX.
3aKoH CrnOXeHuWs NorpeLuHocTen

Tema 7. QTanbl NpoBeAeHNs NpeaBapUTENbHON
00paboTkM pesynbTaToB 3KCNepuMeHTa. YumcnoBblie
XapaKTepUCTUKKN BbIBOPKN pe3ynbTaToB M3MEPEHUN
(oueHku ceoncTB). MOMeEHTbI. XapakTepUCTUKn
NoNoXeHns n paccesiHusl. TpeboBaHUS K OLLEHKaM: 3 8
3 PEKTUBHOCTb, COCTOATENBHOCTb, HECMELLEHHOCTb.
ToyeuHble U MHTepBanbHblE METOAbI OLEHNBAHNS
TeopeTnyeckme pacnpegeneHus, kak cnocob
annpokcumaumm aMNMpUYECKNX pacnpeseneHuni.

UTtoro B cemecTpe (Ha kypce ansa 3A0) 17 34 54,75

KoHcynbTauumn n npoMmexyTovHasa attectaums (3ader,
KypcoBas paborta)

Pasgen 4. MNpuHUmMnbl cpaBHEHMST 3HAYEHUIA TOYEYHbIX
OLIEHOK MapameTpoB (XapakTepPUCTMK, NEPEMEHHbIX)
00BEKTOB, CUCTEM, MPOLECCOB

Tema 8. Ctatuctudeckme metoapl NPOBEPKN TNNOTE3 C
nosnunn mMeTogoB KputepunanbHOro oueHnBaHua

Tema 9. Kputepum, OCHOBaHHbIE Ha HOPMafbHOM
pacnpegeneHun. Kputepuu cornacus. 5
HenapameTtpuyeckue kputepumn. PaHru.

Tema 10. lNpoBepka 0AHOPOHOCTU U
BOCNPOM3BOAMMOCTM pe3yribTaToB N3MEPEHUIA 3HAYEHNI
BEMNNYMH, MapaMeTpOoB, XapaKTepu3yoLLMx CBOMCTBa
00BEKTOB, CUCTEM, MPOLECCOB, ABNeHn. MeTtoapl
BbISIBNEHWs rpyObIX NorpeLLHocTen, obHapyxeHue
NPOMaxoB.

MpakTnyeckoe 3aHsaTHe. Micnonb3oBaHne MeTO40B 6 8
HENUHENHOro KOppensiLlMOHHOIO N PerpecCuoHHOro
aHanu3a npu NocTpoeHnn CTaTUCTUYECKNX
(cTOXacTnM4ecKknx, aMNMPUYECKNX (heHOMEHOMNOrMYECKHNX,
dopMarnbHbIX) MaTeMaTU4Yecknx Mogenemn
(PYHKLMOHUPOBAHUA N ONUCAHUS CBOMCTB CUCTEM,
061bEeKTOB, NPOLLECCOB 1 MaTepuanos nonurpacguyeckoro 5
npou3BoacTBa

Pasgen 5. MNpuHUMNLI YCTAHOBNEHUSA HANM4uMsa 1 Tuna
CBSI3M MeXay napamMeTpamu, ONUCbIBaKOLWMMKN CBOMCTBA
00BEKTOB, CMCTEM, MPOLECCOB, ABNeHn. MeTtoapl
KOppEensALMOHHOroO 1 PErpecCcnoHHOro aHanmaa

Tema 11. Mcnonb3oBaHne METOA0B NIMHENHOIO U
HENUHENHOro KOppensiLlMOHHOIO N perpecCuoHHOro
aHanusa npu NoOCTPOEHUN CTaTUCTUHECKMX
(cTOXacTM4eCcKnX, IMMNMPUYECKNX PEHOMEHONOTMYECKHX,
dopmarnbHbIX) MaTeMaTUYECKUX Mogenen
(PYHKLMOHUPOBAHUA N ONUCAHUSI CBOMCTB CUCTEM,
061bEeKTOB, NPOLLECCOB 1 MaTepuanos nonurpacguyeckoro
NpoM3BOACTBA MO pe3yribTaTamM PErPeCCUOHHOIO U
KOppensLMoHHOro aHanm3a. 3HayeHne OCTaTkoB npu 8 5
WHTEepnpeTauun pesynbTaToB PErpecCUoHHOro aHanusa.
Bbi6op onTumManbHOWM hopMbl ypaBHEHUSI perpeccum.
OueHKa TeCHOTbI IMHENHON N HEMNUHEHOW CBA3N

MpakTnyeckoe 3aHsaTME. MHOXECTBEHHbIN
perpecCcuoHHbIN U KOPPENSLUMOHHbIN aHanua. [MNpuHumnbI
NOCTPOEHMST MHOTO(aKTOPHbLIX AMNUPUYECKUX Mogenen
(meTogom bpangoHa u ap.).




Tema 12. MHOXeCTBEHHbIN perpecCuoHHbIN U
KOppensuMoHHbI aHanu3. MprHLmMnbl NOCTPOEeHUs
MHOropakTOPHbIX AMMNUPUYECKMX Mogernen (MeTogom
BbpaHgoHa 1 ap.). icnonb3oBaHne MeToA0B
KOPPENSILMOHHOIO 1 PErPECCUOHHOIO aHanmaa npu
peLLeHun pasnuyHbIX 3agad (rpagyvmpoBka
N3MepuTenbHbIX YCTPONCTB, OLEHKa U y4eT 8 6
cYcTeMaTMyeckon cocTaBnstoLLen u ap.).

MpakTnyeckoe 3aHATHe. Mcnonb3oBaHne MeToaoB
KOPPEensALMOHHOIO 1 PErPECCMOHHOro aHanvsa npwu
peLleHnn pasnuyHbIX 3adad (rpagynpoBka
N3MepuTenbHbIX YCTPONCTB, OLeHKa 1 yJeT
cUcTeMaTUYECKON COCTaBMAIOWEN 1 Ap.).

Pasgen 6. MNpuHumMnbl unbTpaumm akCnepuMeHTasnbHON
HopmMaumn

Tema 13. MNMpuHUKMNBI NpOBEAEHUSA CTAaTUCTUYECKOW
dunbTpaumm (noTokoBown) nHpopmaummn. OcobeHHOCTH
opraHmM3aunmn aKkCNepUMeHTa B Criydae HeobxoaumMocTu
ero nocneaywuwen punetTpaumm

10 10 O

MpakTnyeckoe 3aHsaTme. MNMpuHLUKUNLI NpoBeaeHns
cTaTucTmyeckon unbTpaunm uHdopmaumm o
(PYHKLMOHNUPOBAHUN U ONUCAHNN CBONCTB CUCTEM,
061bEeKTOB, NPOLLECCOB 1 MaTepuanos nonurpacguyeckoro
npou3BoacTBa
Tema 14. [Mpobnema notepu nHgopmaLmm npu 9
npoBeAeHUN uUnNbTpaLMn 3KCNEPUMEHTASBbHbIX AaHHbIX

UTtoro B cemecTpe (Ha kypce ansa 3A0) 32 49

KoHcynbTauum n npomexyTtodHas atrectaumns (Ok3aMeH) 2,5 24,5
Bcero koHTakTHasi pa6ota u CP no aucumnnuHe 87,75 128,25

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenu n 3aga4mn KypcoBon paboThbl (npoekTa): Llenbto KypcoBor paboTbl ABMNSIETCA CAaMOCTOATENbHOE
TEopeTNYECKOE U NpaKTuyeckoe yrrybrneHHoe n3yyeHne BbIOpaHHOM CTy4eHTOM Npobnembl npeameTHoM obnacTv no Ton nnm
MHOW TeMe JaHHOW OUCLIUMNINHbI.

3agauun KypcoBoi paboTbl:pa3BUTb HABbIKM PaboThbl C HaYYHO-TEXHNUYECKON MHOpMaLMEN, yMEHNE aHann3npoBaTb
MHopMaLMIO, MONYYEHHYI0 BO BPEMS U3yYEHUSI AUCLUMMMHBI U CAMOCTOSATENbHOM paboThbl, yMEHUE NPUMEHSITL NOMNyYeHHbIE
3HaHWUS Ha NpaKTUKe

4.2 TemaTuka KypcoBoW paboTbl (npoekTa): TemaTuka KypcoBom paboTbl 40MMKHA ObiTb akTyanbHOMN,
COOTBETCTBOBaTb COBPEMEHHOMY COCTOSIHMIO M MEPCNEKTNBAM pa3BUTUSA NONUrpadnU4ecKoro 1 ynakoBo4YHOro NpoM3BoACTBa.

4.3 TpeboBaHMA K BbLINOSTHEHUIO U NPeACTaBMEeHUIO pe3yibTaToOB KypCcOBOW paboThl (MpoekTa):

KypcoBas paboTa BbINOMHSAETCA MHOWBMAYANBHO C MUCMOMb30BAHMEM COBPEMEHHOWN nuTepaTypbl U nabopaTopHOro
obopyaoBaHusi. PesynbTaThl NPeACTaBMATCA B BUAE NOSACHUTENBHON 3anuckn obbemom 20-25 cTpaHuy, nevyaTHOro TekcTa,
copepxallen cneayoLume obsisaTenbHble 31EMEHTbI:

- TUTYNbHBIA IUCT U 3agaHne

- pedbepart (aHHOTaUMIO)

- cogepxxaHue (ornaBneHune)

- BBEEHME

- OCHOBHYH0 YacTb C 06CyXaeHNEeM MOSyYeHHbIX pe3ynbTaToB

- 3aKnoveHne (BblBOAbI No paboTe)

- CMMCOK NCMOMb30BaHHbIX MCTOYHMKOB

5 BANNbHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUA
Mcnonb3oBaHue 6annbHO-peNTUHIOBOW CUCTEMBbI HE NPEAYCMOTPEHO.



6. ONMUCAHME NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEQCTB OLIEHUBAHUS PE3YNIbTATOB

OBYYEHUA

6.1 MNokasaTenn oueHNBaHuNA

Kog koMneTeHumm

MokasaTenu oueHnBaHus pe3ynbTaToB O6y‘-IeHMﬂ

MK-4

XapakTepuayeT pasfivyHble NapameTpbl NPOLIECCOB PasfiMyHON NpMpoabl, yCTaHaBnMBaeT 1

onucbiBaeT B3aMOCBA3N MeXay HUM.

OcyuecTBnsAeT 060CHOBaHHbIN BbIGOP U rPaMOTHO UCNOMb3YeT NPUHLMIMbLI OLeHUBaHKSA
Hanuuusi, TeCHOTbI U (hOPMbI CBA3EM MexXay 3adaHHbIMU UHAOPMALMOHHBIMU NapamMeTpamim
npoLeccoB, OGLEKTOB U CUCTEM Pa3NMYHON NPMPOAbI C YYETOM MX CTPYKTYPHBIX 1
(bYHKLMOHANbHBLIX 0COBEHHOCTEN C LieNbio MOCTPOEHUS afleKBaTHOro MaTeMaTUYeCcKoro

onucaHusa (MaTemaTuyeckon mogenm).

PaMOTHO NPUMEHSIeT OBLUMPHBLIV apceHan annapaTHbIX U NPOrpaMMHbIX CPeaCTB
peanu3aummn KOMMbOTEPHOro 3KCNEPUMEHTA C LieNbio NOSyYeHns agekBaTHOM UHdopmMaLmu.

6.2 Cuctema 1 KpuTepuUn oLleHUBaHUA

LWkana oueHBaHuns

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLMN

YcTHoe cobecenoBaHune

MucbmeHHas paboTa

5 (oTnnyHO)

MonHbIN, Nc4YepnbiBaOLWUN OTBET, SSBHO
[EeMOHCTpUpYoLLMIA rnybokoe NoHMMaHue
npeameTa v LWMPOKYH apyanumio B
oLeHuBaeMon obnacTtu, ymeHme
MCnonb3oBaTh TEOPETUYECKME 3HAHUS NS
peLLeHns NpaKkTUYecKnx 3agav

MonHoe 1 BCECTOPOHHeE pacCcMOTpeHue
BonpocoB. OdopmneHne cooTBeTCTBYET

TpeGOBaHMﬂM. Pa6oTta npeacTtaBnieHa K 3awuTe

B CPOK

4 (xopoLwuo)

OTBET NOSHLIN U NPaBUIIbHBIN,
OCHOBaHHbLIN Ha NpopaboTke Bcex
06sa3aTenbHbIX UCTOYHUKOB MHOpMaLU.
Moaxon k maTepuany OTBETCTBEHHbIN, HO
[onyLieHbl B 0TBeTax HebonbLune
MOrpeLUHOCTU, KOTOPbIE YCTPaHSAOTCS
TONbKO B pe3yrnbTaTe cobecegoBaHus

PaboTa BbinonHeHa B COOTBETCTBUU C
3apgaHuem. Mimetotcs otaenbHble
HecCylwleCTBEHHbIEe OLUMOKN NN HETOYHOCTW.

EcTb He3HaunTenbHbIE OTCTYnJiEHUA OT nNpaBun

O(DOpMJ'IeHVIﬂ nnn HapylleHbl CPOKK
npeacrtaesneHnsa pa6OTbI K 3awunTte

3 (yRoBNeTBOpPUTENLHO)

OTBET BOCNPOM3BOAUT B OCHOBHOM TOSbKO
NeKUMOHHble MaTepuansl, 6e3
camMmocTosiTeNnbHOM paboThl €
pekoMeHA0BaHHOMN NMTepaTypou.
[leMoHCTpUpyeT NoHUMaHne npegmMeTa B
Lenom npu HenosHblx, cnabo
aprymMeHTUpOBaHHbIX OTBETax.
MpucyTCTBYIOT HETOYHOCTM B OTBETaX,
npo6enbl B 3HAHMAX MO HEKOTOPLIM TEMaM,
CyLLeCTBEHHble OLIMOKN, KOTOpble MOryT
ObITb HAaNAEHbI Y YaCTUYHO YCTPaHEHbI B
pes3ynbTaTte cobecefoBaHus

OTcyTCTByIOT OOWH Ui HECKOJTbKO
obsa3aTernbHbIX 3NIEMEHTOB 3afaHus, Nbo
MMEeTCA MHOIMO4YNCIEHHbIEe pr6ble owmnbkm B

cogepxaHum, OdDOpMJ'IeHVIVI nnn cyecTtBeHHO

HapyLUeHbl CPOKM NpeacTaBneHns paboTsl K
3awmTe

2 (HeygoBneTBOPUTENBHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuy ak3aMeHaTopa. HeaHaHve
3HAYUTENbHOW YacTW NPUHUMMIMANbBHO
BaXXHbIX 3M1IEMEHTOB ANCLUMNIUHBI.
MHorouncneHHsle rpybbie owmnodkn

CopepxaHue paboTbl He COOTBETCTBYET
3agaHuio. MNonbiTka NpeacTaBneHns YyKoMn
paboThl

3auTeHo

OO6yuvatowmiica Teepdo 3HaeT MaTepwan,
He [IoMnycKaeT CyLLECTBEHHbIX HETOUYHOCTEW
B OTBETE Ha BOMpPOChI, CNOcobeH
NpaBUMbHO NPUMEHUTb OCHOBHbIE METOAbI
N UHCTPYMEHTbI NPU peLLeHnn
npakTU4Yeckux 3agad, Bnageet
HeobX0oAUMbIMM HaBbIKaMW U NpUeMamMmn Ux
BbINONHEHWUS

He 3auTteHo

Obyyalowmimncsa He MOXET U3NOXUTb
3HAYMTENBLHONM YacTn MaTepuana,
[OMnycKaeT CyLWeCTBEHHbIE OLIMOKN B
opmMynMpoBKax 1 fokKasaTenbCcTBax,
HeyBEPEHHO, C GoNbLUMMU 3aTPYAHEHUSIMU
BbINOMHSAET NpPaKTUYeckne 3aaaHns




6.3 TunoBble KOHTPOJIbHbIE 3aAaHUs U/UIN UHble MaTepuanbl, UCMOJIb3yeMble ANA OLeHKN pe3yNnbTaToB
oby4yeHus
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n dopmynnpoBKU BONPOCOB
Cemectp 4

1 Cuctemsbl: onpegeneHve, obasa xapakrepucTuka, cTpykTypa. MNpuHUMnbl NOCTPOEHUA MaTeMaTnyeCcKmx
MoAenemn CroXHbIX CUCTEM

> Cuctemsbl: onpegeneHve, obwas xapakrepuctvka. CUCTEMHBIN NOAX0A K MOCTPOEHMIO MaTeMaTU4eCKNX
MOZENeN CNOXHbIX CUCTEM. OTarbl aHanM3a u CUHTe3a
WccnepoBaHue cucteM, 06 BEKTOB, MPOLECCOB U SABMIEHUI METOAAMWN MaTEMaTMYECKOro MOAENMPOBaHMS.

3 Knaccudukaums cuctem, 06bEKTOB, MPOLECCOB, ABMEHUN N UX MOAENEN B 3aBUCUMOCTM OT BHYTPEHHNUX
CBOWCTB 0ObekTa MccnegoBaHus
NccnepoBaHue cnctem, o6 bEKTOB, MPOLECCOB U ABNEHMI MeTo4aMN MaTeMaTUYECKOro MOAENMPOBaHMS.

4 Knaccudukaums cuctem, 06EKTOB, MPOLECCOB, ABMEHUN N UX MOAENEN B 3aBUCUMOCTM OT BHYTPEHHNUX
CBOWICTB 0ObEKTa MCCNefoBaHUS U 3a4adm UccrnegoBaHns
WccnepoBaHue cuctemM, 06BEKTOB, MPOLECCOB U SABMIEHUI METOAAMN MaTEMAaTMYECKOro MOAENMPOBaHMS.

5 Knaccudukauus cnctem, 06bEKTOB, MPOLIECCOB, SBMEHWI U UX MOOENEN B 3aBUCUMOCTM OT MeToAa
nccrnegoBaHns

6 O6wan xapakTepuCTUKa YUCHEHHbIX MeTOAOB. [oHATME CXOOUMOCTM N yCTONYMBOCTM MeToAa. Owmnbku,
BO3HMKAOLLME NPU OpraHn3aLmn nTepaTUBHbLIX BbIYUCIIEHUN.

7 MaLUmHHbBIN HyNb 1 cNOCO6bI (anNropnTMbI) ero BblumMcneHns. Owmnbka oKpyrneHns, yceveHus (oTbpackiBaHus).

8 CBOICTBa CUCTEMbI: CITOXXHOCTb, HAAEXHOCTb, YCTOMYMBOCTb, MOMEX03aLUULLEHHOCTb, YYBCTBUTENBHOCTb,
ynpaensemocTb 1 T.4. [NoHATHE aIMepaKEHTHOCTM U UHTEPIKTHOCTH.

9 OneMeHT cucTeMbl, onepaTop, Ux xapakrepuctunku. CTpyktypa cuctembl. Cnocobbl NOCTPOeHUs
OeTepMUHMPOBAHHbLIX MOAENEN Pas3NNYHbIX CUCTEM.

10 C1pykTypa cuctembl. OCHOBHbIE TUMbI CBA3EN MeXay arieMeHTaMu: nocrenoBaTtenbHble, NapannenbHble,
nocnegoBartensHo - 06BoAHbIE, 06paTHbIE

11 Knaccndukaums nepeMeHHbIX BEMNNYUH, XapakTepusytoLwwmx paboTy CUCTEMBI: BXOAHbIE, BbIXOAHbIE,
NPOMEXYTOYHbIE NepeMeHHbIe, pacyeTHble (MCKOMbIE) MepeMEHHbIE

12 NccnepoBaHue cnctem, 06 bEKTOB, MPOLECCOB U ABNEHMI MeTo4aMN MaTeMaTUYECKoro MogeNMPOBaHUS.
Knaccudukauus mogenen cuctem
Knaccudukaums mogenen cuctem, 06 beKTOB, NPOLECCOB U SABMIEHUIA. (M30MOPMHbIE, HEM3OMOPMHbIE NNK

13 romomopdHble Mmogenu). TpeboBaHMsA kK MOAENW B 3aBUCMMOCTH OT 3afaduum uccriegosaHuns. Metoabl
YCTaAHOBEHUS adeKBaTHOCTM MOLENMN

14 Knaccudukauua mogener cuctem, o6bEKTOB, MPOLECCOB U ABNEHUN. [leTepMUHUPOBAHHbIE U CTOXacTu4eckne
mMoaenu. O606LEeHHbIE M CMELUaHHbIE MOAENU.

15 Knaccudukauusa mogener cuctem, o6bEKTOB, MPOLECCOB U iBNeHU. TpeboBaHns K MOAENU B 3aBUCUMOCTH
OT 3agayun nccnegosaHus. Cnocobbl yCTaHOBNEHNS adeKkBaTHOCTU MOAENK

16 [eTepmnHmupoBaHHble mogenu. MNMpuHUKUNbBI COCTaBNeHNs ypaBHEHWUI MaTeMaTUYECKOro ONMCaHNs CUCTEM,
0OBbEKTOB, NPOLECCOB U SIBNEHUI

17 Kputepumn onTMManbHOCTU 1 KpUTepmn agekBaTHOCTU. MeTofbl yCTaHOBMNEHMS aeKBaTHOCTM CTOXaCTUYECKOWN
Mogenu
Kputepuun agekBaTHOCTM MaTeMatmyeckorn Mogenu. AHanua n yctpaHeHue nNpuyYnH HeagekBaTHOCTH

18 MaTemaTu4eckux Mogenen. Micnonb3oBaHme aKkCnepuMeHTanbHOM MHOpMaLn NS KOPPEKLMN NapaMeTpoB
MaTemaTU4eckon mogenm
NHTepnonupoBaHue (3kcTpanonupoBaHue) nonmHomamu. OB6paTHoe MHTepnonvpoBaHue, cybTtabynuposaHue.

19 TOYHOCTb MPU UHTEPNONIMPOBAHUN N 3KCTpanonupoBaHuu. MNMpegnoxuTb OAMH M3 NPUMEPOB UCMOSb30BaHUSA
OaHHoro meTtoaa

20 WNHTepnonmpoBaHue (3KCTpanonupoBaHue) cnnaiHamm
CroxacTuyeckne (CTaTucTmdeckme) moaenu. AneMeHTbl Teopun oNGoK. ABCOMIOTHLIE U OTHOCUTESbHbIE

21 norpeLwHocTyn. [NorpewHocT B KOCBEHHbIX n3MepeHusax. Crny4varHele U cuctematmyeckmne owmbkn. Metoabl
OLEHKUN cncTeMaTnyeckon coctasnsatowen. PaHgomusauus

22 Annpokcumaums pesynbTaTtoB akcnepumMmeHTa. JInHeriHaa annpokcumaums. Y4eT BeCOBbIX KOadhpmLumeHToB
CroxacTtuyeckue (ctatnctmdeckue) mogenu. MNMpeasaputensHaa 06paboTka aKcnepuMeHTanbHbIX AaHHbIX.

23 BbluncneHne xapakTepucTuk amnmpuyeckmx pacnpegeneHmn. MomeHTsl. OTceB rpybbiX NOrpeLIHOCTEN.
lMpoBepka 0QHOPOAHOCTM pe3ynbTaToB U3MEPEHUN

24 Annpokcumaums pesynbTaTtoB aKcnepumMmeHTa. lNonMHoMmanbHas annpokcMmMaums. Yy4eT BecoBbIX
K03 pULMEHTOB

o5 CrtoxacTtuyeckue (ctatuctmdeckue) mogenu. ObpaboTka pesynbTaToB aKcnepumeHTa. [locTpoeHne moaenu.
lMpoBepka agekBaTHOCTU Moaenu

26 MeToabl hunbTpauumn pesynbTaToB IKCNEPUMEHTa (CpaBHUTENbHAA XxapakTepucTtuka). NMpobnema nckaxeHus u

yTepu nHgopmaLum B npoLecce punbTpaumm




CroxacTtuyeckue (CTaTCTVI‘-IeCKVIe) moaenu. Obwas XapakTepucTtuka metogoB MHOXXEeCTBEHHOro
perpeccnMoHHOro aHanumsa. CTtoxacTuyeckas cBsib. Perpeccvm. YpaBHeHme MHOXXECTBEHHOW perpeccuu.
CratnucTmyeckoe oLeHMBaHNe MHOXECTBEHHON perpeccuun. PerpeCCMOHHbIIZ aHanns npun n3yvyeHmnn nosegeHna
cucTeMm, 0OLEKTOB, npoweccos un SABMEHUN

27

28 O6Lasn xapakTepucTka MeToAoB unbTpauum pesynbTaToB aKkcnepumeHTa. Meton 6n10o4HOro ycpeaHeHust

CTtoxacTtuyeckue (CTaTI/ICTI/I‘-IeCKVIe) mogenu. O6uwas XapakTepucTtmka MeToaoB KoppenauMoHHOro aHanunaa.
29 CTtoxacTtuyeckas cBsi3b. MHOXecTBEHHas Koppenauusa. CraTtuctmyeckoe oLeHNBaHNE MHOXECTBEHHOMN
Koppenauuu. MHOXeCTBEHHbIN KOppeﬂﬂLl,VIOHHbIIZ aHanms npu n3yv4eHnn nosegeHma cUCTem, 00BbEKTOB,
npoueccos 1 ABNEHUN

30 O6wan xapakrepucTnka MeTogoB unbTpaumm pes3ynbtatoB akcnepumeHta. Metoa "aBukyLierocs okHa".

CroxacTtuyeckue (ctatnyeckme) mogenu. JlInHenHas perpeccusa. YpaBHeHue nuHenHon perpeccumn. OueHka

31 o
nuHeHocTy perpeccun. (MokasaTb Ha NPOM3BONbHO BbIGPaHHbLIX NpUMeEpax).

Obwas XapakTepuctmka metToaos (bVIJ'IpraLI,I/II/I pe3ynbTaTtoB 3KCNepnMeHTa. MeTon nonnHoMmuansHoro
crinauvBaHus

32

33 CTtoxacTtuyeckue (CTaTI/ICTI/I‘-IeCKVIe) Moaenu. HenuHenHas napHaga perpeccuda. OueHKa TeCHOTbI HENTMHENHOM
CBA3N. TpchueH,quTHaﬂ perpeccua

CroxacTuueckue (ctatuctuyeckue) mogenu. O6paboTka pe3ynbTaToB aKkcrnepuMmeHTa. MocTpoeHne Mmoaenu.

34 OueHka agekBaTtHocTM mogenu. (O6was cxema).

35 MeToabl unbTpauum pesynbTaToB aKCNepuMeHTa (CpaBHUTENbHAS XapakTepucTuka).

36 Mpobnema uckaxeHus n ytepun nHdopmauun B npouecce unstpauum

6.3.2 TunoBble TeCTOBbIe 3a4aHUSA

He npegycmoTpeHbl
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHusA (3agaym, Kemcbl)

1. Ha ocHoBaHM1 NpoBeAeHHON CEPUN N3MEPEHNI N3MEHEHMS ONTUYECKON MITOTHOCTU PEe3ynbTaToB
penpoayKLmMmn TecT — 00bekTa (rpagaLMoHHON LKanbl) C 3a4aHHbIM KONIMY4ECTBOM MOBTOPEHUI (NOCpeaCTBOM
NCNONb30BaHNA UMUTALMOHHON MOLENN) OCYLLECTBUTL OLIEHKY HOPMAarbHOCTM 3aKOHa pacnpeaeneHns BapuaHT B
BbIOOPKE M NPOBECTM aHann3 OgHOPOLAHOCTU N BOCNPOU3BOSUMOCTU SKCNEPUMEHTA.

2. Ha ocHOBaHWM NpoBEAEHHON CEPUN U3MEPEHNIA NBMEHEHUS ONTUYECKON NSIOTHOCTU pe3yNnbTaToB
penpoayKumnn TecT — 06bekTa (rpagaurMoHHON LWKarbl) ¢ 3a4aHHbIM KONMYECTBOM NOBTOPEHUIA (MOCPEACTBOM
NCMNONb30BaHUS UMUTALMOHHON MOAENN) OCYLLECTBUTL OLIEHKY BIUSHUS NOA03PUTENbHBLIX 3Ha4YeHUI (BbIOPOCOB,
NPoOMaxoB) Ha pe3yrnbTaTbl TOYEYHOrO OLLEHUBAHWS.

3. Ha ocHoBaHuK npoBeeHHON CepUN U3MEPEHWUIA UBMEHEHUST OMTUYECKOW NIIOTHOCTU pe3yrnbTaToB
penpoayKLmMmn TecT — 00bekTa (rpagaLMoHHON LWKanbl) C 3a4aHHbIM KONIMYECTBOM MOBTOPEHUI (NOCpPeaCTBOM
NCNONb30BaHNA UMUTALMOHHON MOLENN) OCYLLECTBUTL OLLEHKY HaNn4ms, TECHOTbI 1 (POPMbI CBS3M MeXAy Hanbornee
[OCTOBEPHbIMU (BEPOATHBIMU) 3HAYEHUSIMUA ONTUYECKOWN MNSIOTHOCTM U HOMEPOM MOSA rpagauMoOHHON LKanbl
nocpeacTBOM UCMONb30BaHUSA OQHOMO U3 BApMaHTOB METOAA FIMHEMHOrO KOPPENSILMOHHOIO U PErPECCUOHHOIO aHanusa
(NpuBEeAEHNEM K NMUHENHOMY BUAY).

4. Ha ocHOBaHMM NpOBEAEHHON CEPUN N3MEPEHNI N3MEHEHMWS ONTUYECKON MITOTHOCTU PE3yNbTaToB
penpoayKumnn TecT — 06bekTa (rpagaurMoHHON LWKarbl) ¢ 3a4aHHbIM KONMYECTBOM NOBTOPEHUIA (MOCPEACTBOM
NCNONb30BaHNA UMUTALMOHHON MOLENN) OCYLLECTBUTb OLLEHKY HaNn4ms, TECHOTbLI 1 (POPMbI CBS3M MeXAy Hanbornee
[OCTOBEPHbIMU (BEPOATHBIMU) 3HAYEHUSIMUA ONTUYECKOWN MSIOTHOCTM U HOMEPOM MOSA rpagauMoOHHON LKanbl
NnocpeacTBOM MCMOMb30BaHUA METOAA HENTMHENHOIO KOPPENALNOHHOIO U perpecCcnoHHOro aHanuaa (Metogamm
NONIMHOMMArbHOIrO KOPPENSALMOHHOIO U PEFPECCUOHHOIO aHanmaa).

5. Ha ocHoBaHuK NpoBeEHHOWN CEPUN U3MEPEHWUIA UBMEHEHUSI OMTUYECKOW NIIOTHOCTU Pe3yrnbTaToB
penpoayKumnn TecT — 06bekTa (rpagaurMoHHON LWKarbl) ¢ 3a4aHHbIM KONMYECTBOM NOBTOPEHUIA (MOCPEACTBOM
NCMNOMb30BaHUS UMUTALMOHHON MOAENWN) OCYLLECTBUTL OLIEHKY HAnu4uus, TECHOTbI U hopMbl CBSA3M Mexay Hanbonee
[OCTOBEPHbIMU (BEPOATHBIMU) 3HAYEHUSIMU ONTUYECKOWN MNSIOTHOCTM U HOMEPOM MOJA rpagauMoOHHON LKanbl
nocpeacTBOM MCMONb30BaHUA METOAA HENTMHENHOIO KOPPENALNOHHOIO U PErpecCMoHHOro aHanumaa npuy ycnosum
HEOOHOPOAHOCTU pPe3ynNbTaToB NpeaBapuTenbHON 06paboTkn anpMopHO nHopMauum (MeTogamm NOIMHOMUANbLHOTO
KOpPPEnsUNOHHOIo U perpecCcnoHHOro aHanumaa).

6.4 MeToanuyeckue maTepmuansi, onpeaensiowme npoueaypbl oLeHUBaHWUs pe3ynbTaToB 06y4yeHus
6.4.1 Ycnoeusa gonycka o6y4atoLlerocs K npoMeXXyTo4yHOW aTTecTauum U Nnopsiaok NMKBMAALMM akaaeMnyecKkom
3a0/mKeHHOCTH

MpoBeaeHne NPOMEXYTOUYHON aTTECTALMN PErNaMEHTUPOBAHO JTOKaNbHbIM HOPMaTUBHbLIM aktoM CM6IYMTA
«lMonoxeHne o0 NpoBeAEHMM TEKYLLIErO KOHTPOSIS YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmm oby4daroLwmxcsa»

6.4.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas + lMNucbmeHHas + KomMnbloTepHOE TECTMPOBaHNE MHas




6.4.3 Oco6eHHOCTHM NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHE

OKk3aMeH

Mpu NnpoBeAeHUM 3Kk3amMeHa BpeMsi, OTBOAMMOE Ha NMOArOTOBKY K OTBETY, cocTaBnsieT He Gonee 60 MuH. [ns
BbINOJIHEHWSI MPaKTUYECKOTO 3aAaHusl obyyatoLlemMy HeoGXoaMMo UMETh KanbKynsaTop, Takke eMy NpefocTaBnsieTcst
HeobxoaMMmas cripaBoYHas MHopPMaLms.

3aveTt

Mpun npoBegeHMM 3a4eTa Bpemsi, 0TBOOUMOE Ha NOArOTOBKY K OTBETY, cocTaBnsieT He 6onee 40 MuH. [ns
BbIMOMHEHMS NPaKTUYECKOro 3agaHns obyyatoemy Heo6Xxoaumo MMEeTh KanbKynaTop, Takke eMy NpeaocTaBnsieTcs
Heobxogumas cnpaBoyHas MHopMaLus

KypcoBas paboTta

Bpewmsi, oTBOAUMOE Ha 3alMTy KypcoBoW paboThbl, He JOMMKHO npeBbiwaTe 20 MVH, BKIOYas KpaTKUiA Joknaz no

pesynbTatam KprOBOVI pa6OTbI M OTBETbl Ha BOMNPOCHI.

CoobLeHne pe3ynbTaToB o6yqa+ou.|,emyc;| npon3BoaAnNTCA HenocpeaCTBEHHO nocrie YCTHOro oTeeTa
B TeyeHune cemMecCTpa BbINONTHAKTCA KOHTPOJIbHbIE pa6OTbI

7. YYEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
7.1 YyebHasa nutepartypa

ABTOp 3arnasue M3paTtenbcTBO | [oa nspaHma | Ccbinka

7.1.1 OcHoBHas y4yebHas nutepaTtypa
Typckun, A. . MeTtogonorusa Hay4Horo Cumdpeponons: https://www.iprbooks

uccnenoBsaHud YHVBEPCUTET SKOHOMMKM 2020 hop.ru/108059.html

W ynpaeneHus

borycnasckas, O. B., MeTogonorust Hay4Horo KpacHosipck: Cnbupckuii https://www.iprbooks
3opuH, K. A., nccnengoBaHus denepanbHbIn 2018 hop.ru/100051.html
Moany6Has, M. J1. yHUBEpcUTeT
LLopoxoea, C. . Jlornka n metogonorus Mocksa: HCTUTYT 2022 https://www.iprbooks

Hay4YHOro uccriefoBaHus MUWPOBBIX LIMBUNM3ALIANA hop.ru/119090.html
7.1.2 lononHuTenbHaa y4yebHas nutepaTypa
Konmoropos, 0. H., MeTogbl u cpeacTea Cra-e 6vor- http://www.iprbooksh
Ceprees, A. T, Hay4HbIX MCCnegoBaHUn Y prHOypr- op.ru/107057.html
Tapacos, [l. A., ;ﬂaTe”"CT” 2017
Apanosa, C. I, panbCcKoro
TaryHoBa, A. T. yHneepeuteTa
pysgesa, N. T ., OcHoBbI nonurpadmyeckoro CaHkT-MNeTepbypr: CaHkT- http://www.iprbooksh
Omntpyk, B. B., M YNakoBOYHOIo MeTepbyprckui op.ru/102941.html
Kanycrta, T. B., npousBoacTBa rocy1apCTBEHHbI 2019
KocTiok, N. B., yHuBepcuTeT
YowwmwmHa, N. P. MPOMbILLINIEHHbIX

TEXHOMOIMN U An3anHa
Edpemora, A. A., OcHoOBbI TEXHOMNOTMU KasaHb: KazaHckui http://www.iprbooksh
Mapwunos, P. M., neyaTHbIX NPOLIECCOB HaLMOHaNbHbIN op.ru/100582.htmi
Mpuropees, A. 0. uccnenoBaTenbCKuii 2018
TEXHOOMNYECKNI
yHVUBEpcuTeT

7.2 Nepe4veHb NnpocdeccuoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM

MopTan ansa oduumansHoro onybnukoBaHns ctaHaapToB degepanbHOro areHTCTBa No TeXHNYECKOMY
perynvpoBaHuio u MmeTponoruu [AnekTpoHHbin pecypcl. URL: http://standard.gost.ru/wps/portal/
OnekTpoHHO-6mbnuoTedHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

7.3 NepeyveHb NULEH3UOHHOIO U CBOBOAHO pacnpocTpaHAeMOoro NnporpaMmMHoOro o6ecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Mathcad Education — University Edition Term
MATLAB



7.4 OnncaHuwe maTepuarnbHO-TeXHU4YECKOWN 6a3bl, HeO6XoAUMOM AN OocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AypuTtopusi OcHalueHune

MyJ'IbTVIMe,D,VIIZHOG o6opy,qosaHMe, KOMMbOTEPHaAA TeEXHUKA C BOSMOXXHOCTbIO NOAKIIOYEeHUA K
KOMI‘Ib}OTeprM Knacc |cetu ((MHTepHeT» n obecneyeHvem AO0CTyna B 3JIEKTPOHHYIO VIHCbOpMaLI,VIOHHO-
o6pasoBaTeanyK)cpeny

MynbTuMeguiiHoe obopyaoBaHue, cneumnanmanpoBaHHas mebenb, Jocka
NekuynoHHas y A PyA H P A

ayauntopus

CneumnanuavipoBaHHas mebenb, Aocka
YuebHas ayauTtopus
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