MuHMCTEPCTBO Haykn 1 Bbicllero obpasoBaHusa Poccuinckon ®epepaumnm
depepanbHoe rocyaapcTBeHHoe BrogxeTHoe obpasoBaTternbHoe ydpexaeHue
BbiCLLEro obpasoBaHus
«CaHkT-lNeTepbyprcknii rocygapCTBEHHbIN YHUBEPCUTET NPOMBILLIIEHHBIX TEXHOMNOMMI 1 An3anHay
(cneryntn)

YTBEPXOAIO

MepBbIi NPOPEKTOP, NPOPEKTOP
no YP

) kk A.E. PyanH

.

Pabouasi nporpamma AUCUMUMNINHLI

| Bb1.B.03 | MeToabl n cpeacTBa HayyYHbIX UCCeAoBaHU B YNaKOBOYHOM
npo13BoOACTBE
Y4ebHbIl nnaH: 2026-2027 29.03.03 BLWMNM TuAyM 3A0 Ne1-3-120.plx
Kadepnpa: | 47 | TexHonornv nonurpadu4eckoro NpoM3BoACTBa

HanpaBneHme NOAroTOBKU!

(CneunanbHoCTb) 29.03.03 TexHonorus nonurpadM4eckoro 1 ynakoBoYHOro NponsBoacTea

Mpodunb NOAroToBKM: TexHonornst n gu3aviH ynakoBOYHOro NpovM3BoacTBa
(cneunanusauus)

YpoBeHb oGpasoBaHus:  GakanaspuaT

dopma obyyeHus: 3a04Has

MnaH yye6HOro npouecca

KoHTakTHasa paboTa
CemecTp obyuatoLmnxcst Cam. | KomTpor, Tpynoé dopma )
(kypc ansi 3AO) Mpakr. | Pabota | uac. |Moor> | MPOMEKYTOHHON
Jlexumm 3ET aTTecTauum
3aHATUS
2 ML 8 4 83 13 3 3auer, Kypcosasi
Pz 8 4 83 13 3 pabota
3 = : . ! > > Ok3ameH
PN 4 4 91 9 3
Vitoro YT 12 8 174 22 6
Pra 12 8 174 22 6

CaHkT-lNeTepbypr
2026



Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oeeparibHbIM rocy4apcTBEHHbIM 06pa3oBaTenbHbIM
CTaH4apToOM BbicLLEro 06pa3oBaHus No Hanpaenenuto nogrotokun 29.03.03 TexHonornsa nonurpadruyeckoro u
YNakoBOYHOrO NPOU3BOACTBA, YTBEPXKAEHHBIM Npukaszom MuHobpHaykm Poccum ot 22.09.2017 r. Ne 960

CocrtaButensb (1):
KaHauaaT XMMUYeCKUX Hayk, JoueHT

or Kad)ep,pbl cocTaBuTena:

3aBepyowmn kageapon TeXHONorMm nonurpadmnyeckoro
npoussoacTsa

Ot BbINyckatoLLen kaceapsbi:
3asegyowmn kagegpom

MeToaunyeckuin otaen:

HaTiok Cepren MNaBnosn4

pysgesa VpuHa
puropbeBHa

pysgesa VpuHa
puropbeBHa



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 KOHTPOSb peanu3auum 3proHoMMYecKux 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 NPoAYyKUUMn

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
o g paboTa
HavmeHoBaHue u cogepxaHue pas3fenos, TeM v y4ebHbIx | § = CP
3aHATUN 2 g ex. Mp. (4acbl)
O g | (uackl) | (4ach)
x

Pasgen 1. Cucremsl, NPUHLUMNbI CICTEMHOIO Noaxoaa un
CUCTEMHOro aHanunsa

Tema 1. Heobxoaumble cocTaBnsoLlmMe, No3BonsAoLmMe
cchopmMmpoBaTb 06NacTb 3HAHUS KAk Hayky.

Cuctembl. CTpykTypa, NapameTpbl (XapakTepucTrKK) 1 11
cuctem. ComnctBa cuctem. CUCTEMHBIN Noaxoa U
NPUHLMIMbI CUCTEMHOIO aHanusa

Tema 2. Onpegenenune CTPyKTypbl MartemMaTn4eckoro
onucaHusa cuctem nbor Npupoasl 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 1 ux Mmogenu

Tema 3. Cuctemsbl n ux mogenu. Tunbl Mogenemn, MetToabl
nx Knaccudumkaumm, CBomcTea Mogenen. 1 11
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

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

12

Pasgen 3. CTpykTypa 1 TUMbl 3KCNepUMeEHTanbHOM
WMHpopmMaumm 06 oObekTax, cucTeMax, sIBIeHUsX,
npoLieccax U1 MeTofbl ee Nony4eHus

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

MpakTnyeckoe 3aHaTUA. Micnons3oBaHne MeToa0B
NIMHEeNHOro KOPPENSILMOHHOIO U PErpeCcCOHHOro aHanmsa
Npv NOCTPOEHNU CTaTUCTUYECKMX (CTOXaCTUYECKMX,
AMNNPUYECKUX (HEHOMEHONOMMYECKMX, (POPMaribHbIX)
MaTtemaTuyeckux mogenen yHKLMOHMPOBaHUS U
ONUcaHus CBOMCTB CUCTEM, OOBEKTOB, NPOLECCOB 1
MaTepuanoB nonurpaguyeckoro Npon3BoacTaa.




Tema 6. ICTOUHMKM NOrpeLllHoCcTen. XapakTepucTuka
napameTpoB 00beKTa, IBNEHWs, NpoLecca, CUCTEMbI Kak
cny4ariHoOn Benu4uHbl. Buasl norpeliHocTen.
MorpelwHoCcT B MPAMBIX M KOCBEHHBIX U3MEPEHUSIX.
3aKoH CrnOXeHuWs NorpeLuHocTen

12

Tema 7. QTanbl NpoBeAeHNs NpeaBapUTENbHON
00paboTkM pesynbTaToB 3KCNepuMeHTa. YumcnoBblie
XapaKTepUCTUKKN BbIBOPKN pe3ynbTaToB M3MEPEHUN
(oueHku ceoncTB). MOMeEHTbI. XapakTepUCTUKn
NoNoXeHns n paccesiHusl. TpeboBaHUS K OLLEHKaM:

3 PEKTUBHOCTb, COCTOATENBHOCTb, HECMELLEHHOCTb.
ToyeuHble U MHTepBanbHblE METOAbI OLEHNBAHNS
TeopeTnyeckme pacnpegeneHus, kak cnocob
annpokcumaumm aMNMpUYECKNX pacnpeseneHuni.

13

UTtoro B cemecTpe (Ha kypce ansa 3A0)

83

KoHcynbTauumn n npoMmexyTovHasa attectaums (3ader,
KypcoBas paborta)

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

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

13

Tema 9. Kputepum, OCHOBaHHbIE Ha HOPMafbHOM
pacnpegenexHuun. Kputepun cornacus.
HenapameTtpuyeckue kputepumn. PaHru.

13

Tema 10. lNpoBepka 0AHOPOHOCTU U
BOCNPOM3BOAMMOCTM pe3yribTaToB N3MEPEHUIN 3HAYEHNI
BEMNNYMH, MapaMeTpOoB, XapaKTepu3yoLLMx CBOMCTBa
00BEKTOB, CUCTEM, MPOLECCOB, ABNeHn. MeTtoapl
BbISIBNEHWS rpyObIX NorpeLLHocTen, obHapyxeHue
NPOMaxoB.

lMpakTuyeckoe 3aHsaTHE. Vicnonb3oBaHne MeToa0B
HENUHENHOro KOppensiLlMOHHOIO N PerpecCuoHHOro
aHanunsa npy NOCTPOEHUN CTaTUCTUYECKNX
(cTOXacTnM4ecKknx, aMNMPUYECKNX (heHOMEHOMNOrMYECKHNX,
dopMarnbHbIX) MaTeMaTU4Yecknx Mogenemn
(PYHKLMOHUPOBAHUA N ONUCAHUS CBOMCTB CUCTEM,
061bEeKTOB, NPOLLECCOB 1 MaTepuanos nonurpacguyeckoro
npou3BoacTBa

13

Pasgen 5. MNpuHUMNLI YCTAHOBNEHUSA HANM4Msa 1 TMna
CBSI3M MeXay napamMeTpamu, ONUCbIBaKOLWMMKN CBOMCTBA
00BEKTOB, CMCTEM, MPOLECCOB, ABNeHn. MeTtoapl
KOppEensALMOHHOroO 1 PErpecCcnoHHOro aHanmaa

Tema 11. Mcnonb3oBaHne METOA0B NIMHENHOIO U
HENUHENHOro KOppPensiLLMOHHOIO N perpecCuoHHOro
aHanusa npu NoOCTPOEHUN CTaTUCTUHECKMX
(cTOXacTMYECKNX, IMMMPUYECKNX PEHOMEHONOTMYECKHX,
dopmarnbHbIX) MaTeMaTUYECKUX Mogenen
(PYHKLMOHUPOBAHUA N ONUCAHUSI CBOMCTB CUCTEM,
061bEeKTOB, NPOLLECCOB 1 MaTepuanos nonurpacguyeckoro
NpoM3BOACTBA MO pe3yribTaTamM PErPeCCUOHHOIO U
KOppensLMoHHOro aHanm3a. 3HayeHne OCTaTkoB npu
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.).

13




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, OLieHka 1 ydeT 2 1 13
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 punbTpaumm akcnepuMmeHTasibHON
HopmMaumn

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

1 13
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 1 13
npoBeAeHUN uUnNbTpaLMn 3KCNEPUMEHTASBbHbIX AaHHbIX
WUtoro B cemecTpe (Ha kypce ansa 3A0) 4 4 91
KoHcynbTauumn n npomexyTovHas atrectaumst (Qk3ameH) 2,5 6,5
Bcero koHTakTHasi pa6ota n CP no aucumnnuHe 24,75 180,5

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‘-IeHVI$|

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 MeXay 3adaHHbIMU UHOPMALMOHHBIMU 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 pacCMOTpeHue
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 OoTBETCTBEHHbIN, 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 NpaBun

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 HETOUYHOCTEN
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
3HAYMTENbLHON YacTn MaTepuana,
[OMnycKaeT CyLWeCTBEHHbIE OLIMOKN B
opmMynMpoBKax 1 fokKasaTenbCcTBax,
HeyBEPEHHO, C GoNbLUMMU 3aTPYAHEHUSIMU
BbINONHSAET NPaKTUYecKne 3aaaHns




6.3 TunoBble KOHTPOJIbHbIE 3aAaHUsA U/UIN UHble MaTepuanbl, UCMOJIb3yeMble ANA OLeHKN pe3ynbTaToB
oby4yeHus
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n dopmynnpoBKU BONPOCOB

Kypc 2

Cuctemsl: onpepenexHune, obuwas XapakKTepucTuka, CTpyktypa. anIHLI,VII'IbI NOCTPOEHUA MaTeMaTU4eCKnX
MOZ€eNen CroXHbIX CUCTEM

Cuctemsl: onpepenexHune, obuwas XapakTepucTuka. CucTtemHbI nogxog K NOCTPOEHUID MaTeMaTUYEeCKNX
MOZENeN CNOXHbIX CUCTEM. OTarbl aHanM3a u CUHTe3a

WccnepoBanue cnctem, 06EKTOB, npoueccos un SBNEeHU MeTogaMm MateMaTn4eckoro MoenmMpoBaHuA.
3 KﬂaCCVId)I/IKaLI,I/IFl cucTem, 0OBLEKTOB, npoLeccos, ABMEHUA N NX MOAENEN B 3aBUCMMOCTU OT BHYTPEHHUX
CBONCTB 00bEeKTa uccnegoBaHus

WccnepoBaHue cuctem, 00bHEKTOB, npoweccos un SBMEHUI MeTogaMu MaTeMaTUYECKOro mMmogennpoBaHuA.
4 KﬂaCCVId)I/IKaLI,I/IFl cucTeMm, 0OBLEKTOB, npoLeccos, ABMEHUA N NX MOAENEN B 3aBUCMMOCTU OT BHYTPEHHUX
CBOWICTB 0ObEKTa MCCNefoBaHUS U 3a4adm UccrnegoBaHns

WccnenoBaHue cuctem, 06beKToB, NPOLIECCOB U ABMEHNIA METOAAaMU MaTEMaTUYECKOro MOAENMPOBaHHNS.
5 Knaccudukaumsa cuctem, 06 bEKTOB, NPOLIECCOB, ABMEHUA U UX MOAEne B 3aBUCUMOCTY OT MeToaa
nccrnenoBaHns

Obwas XapakTepucTmka YNCcrieHHbIX MeTooB. MoHaTne cxoanmocTu n yCTOIZ‘-IMBOCTM meToaa. Ownbku,
BO3HMKatoLMe npu opraHnsaunmn nTtepatnBHbIX BbIYUCTIEHNIA.

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

CBoICTBa CUCTEMBbI: CITOXKHOCTb, HAOEXHOCTb, yCTOVI‘-IVIBOCTb, nomMexo3awmneHHOCTb, YyBCTBUTEJTbHOCTD,

8 ynpaensieMocTb U T.4. [OHSTUE SMEePIKEHTHOCTU Y UHTEPIKTHOCTY.

9 OneMeHT cucTeMbl, onepaTop, UX XapaKkTepuUCTUKM. CTpykTypa cuctemMbl. Cnocobbl NOCTPOEHUS
[eTEPMVMHUPOBaHHbLIX MOAENEN PasfIMYHbIX CUCTEM.

10 CTpykTypa cuctembl. OCHOBHbIE TUMbI CBSA3EN MeXay aneMeHTaMu: nocriefoBaTenbHble, napannesbHble,
nocrepoBaTensHoO - 06BOAHbIE, 0BpaTHbIE

11 Knaccudmkauus nepemMeHHbIX BESIMUMH, XapaKTepm3ayoLmMx paboTy CUCTEMBI: BXOLHbIE, BbIXOAHbIE,
NPOMEXYTOYHbIE NEPEMEHHbIE, pacyeTHble (MCKOMbIE) NepeMeHHble

12 WNccnepoBaHue cuctem, 06EKTOB, NMPOLIECCOB U ABMEHWUI METOAaMU MaTeMaTUYECKOro MOAeNMPOBaHMS.

Knaccudukauus mogenen cuctem

Knaccudukaums mogenen cuctem, 06 beKTOB, NPOLECCOB U SABMIEHUIA. (M30MOPMHbIE, HEM3OMOPMHbIE NNK
13 romomopdHbie mogenu). TpeboBaHus kK MOLENU B 3aBUCMMOCTU OT 3afaun nccregosanus. Metoabl
YCTaAHOBEHUS adeKBaTHOCTM MOLENMN

Knaccmdavmau,vm MOLernen cucTem, 0O HLEKTOB, npoueccos n SABMEHUN. ﬂ,eTepMMHMpOBaHHbIe N cTOXacTundeckume

14
mogenn. O600LLEHHbIE U CMELUaHHbIE MOAENN.

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

16 HeTepMuHmpoBaHHble Mogenu. MpuHLUMMbLI COCTaBNEHNS ypaBHEHUIA MaTEMaTUYECKOrO ONMUCAHUSI CUCTEM,
0OBEKTOB, NPOLIECCOB U SABNIEHUI

Kypc 3
17 Kputepum onTMansHOCTY 1 KpUTEPUKN agekBaTHOCTM. MeToapbl yCTaHOBINEHUS] aAeKBaTHOCTU CTOXaCTUYECKON

mMogenu

KpVITepVIVI aflekBaTHOCTM MaTeMaTmnyeckon moaenu. AHanms n yCTpaHeHne nNnpnuynH HeagekBaTHOCTU
18 MatemaTudecknx mogenen. MicnonbsosaHue 3KCﬂepI/IMeHTaJ'IbHOl7I VIHCbOpMaLI,I/II/I Ana Koppekunn napameTpoB
MatemaTndeckon mogenu

NHTepnonmpoBaHue (3kcTpanonupoBaHue) nonmHomam. O6paTHOe MHTepnonupoBaHue, cy6TabynMpoBaHue.
19 TOYHOCTE NPU MHTEPMNONMPOBAHWUU U 3KCTPanonMpoBaHuu. MpeanoxuTs 0auH U3 NPUMEPOB UCMONb30BaHWS
JaHHOro Metofa

20 NHTepnonvpoBaHue (3KCTpanonupoBaHue) cnnaiHamm

CroxacTtuyeckue (CTaTVICTVI‘-IeCKVIe) MoAenun. OnemeHThbl Teopumn OLWIMBOK. ABCONIOTHBIE U OTHOCUTESBbHbIE
21 NOorpeLwHoCTHn. nOFpeLLIHOCTVI B KOCBEHHbIX U3MEepPEeHNAX. CJ'Iy‘-IaVIHbIe N cuctemaTnyeckue ownbkmn. Metoabl
OLIEHKM CUCTEMAaTMYECKOM cocTasnsLwen. Pangommnsauus

22 Annpokcumaums pesynbTaTtoB akcnepumMmeHTa. JInHeriHaa annpokcumaums. Y4eT BeCOBbIX KOadhpmLumeHToB

CTtoxacTtuyeckue (ctatuctudeckme) mogenu. NpeppapurtenbHasi 06paboTka akcnepuMeHTanbHbIX AaHHbIX.
23 BbluncrneHne xapakTepucTuk amnupuyecknx pacnpeaeneHmin. MomeHTtbl. OTceB rpybbix NOrpeLHocTeNn.
MpoBepka 0AHOPOAHOCTU PE3yNbTaTOB U3MEPEHUN

AI'II'IpOKCVIMaLI,VIFl pe3ynbTaTtoB 3KCNEepMeHTa. MonvHommanbHas annpokcnmauus. Y4yeT BecoBbIX

24 KO3a(ppmumeHToB

CroxacTuueckue (ctatuctuyeckue) mogenun. O6paboTka pe3ynbTaToB aKkcrnepumeHTa. MocTpoeHne Mmoaenu.

25
NpoBepka afeKkBaTHOCT MOAENN




MeToab! GunbTpaumn pesynbTaToB SKCrepuMeHTa (CpaBHUTENbHAA XapakTepucTtika). Mpobnema uckaxeHus u

26
yTepu nHdopMaumn B npouecce ubTpaumm
CroxacTuueckue (ctatctudeckme) modenu. O6LLas xapakTepucTuka METOA0B MHOXECTBEHHOIo
o7 perpeccuoHHoro aHanumsa. CtoxacTtuyeckas cBssb. Perpeccus. YpaBHeHMEe MHOXECTBEHHOW pPerpeccum.

Cratuctmyeckoe oLeHUnBaHMe MHOXeCTBEHHON perpeccuun. PerpeCCMOHHbIVI aHanns npun ndyvyeHmnm nosegeHna
cucTeMm, 0OLEKTOB, npoweccos un SABMEHUN

28 ObLan xapakTepucTiika METOA0B PUNbTpauum pesynbTaToB akcnepuMenTa. MeTtog 6noyHoro ycpeaHeHus

CroxacTtuyeckue (CTaTVICTVI‘-IeCKVIe) moaenu. Obwas XapakTepucTmka MeTtoaoB KOppenauMOHHOIo aHannaa.
CroxacTtuyeckas cBs3b. MHOXeCTBEHHas Koppenauus. CraTtuctmyeckoe oueHnBaHne MHOXEeCTBEHHON
Koppenauun. MHOXeCTBEHHbIN KOppeﬂﬂLl,MOHHbIIZ aHanms npu n3yvyeHnn nosegeHmna cUCTem, 00BbEKTOB,
npoueccos ABMNEHUIN

29

30 O6Lwan xapakTepucTka MeTogoB hunbTpaLmm pesynbTaTtoB akcneprmMeHTa. MeTtoa "ABWXKyLLEerocs okHa".

CToxacTudyeckue (CTaTudeckue) modenu. JInHenHas perpeccus. YpasHeHue NnHeiHoi perpeccumn. OueHka

31 o
nuHerHocTun perpeccun. (lMokasatb Ha NPOU3BOSIbHO BbIOPaHHbLIX NPUMepax).

32 O6Luan xapakTepucTka MeTogoB hunbTpauum pesynbTaToB aKcnepMmMeHTa. MeToa nonMHOMMansHoOro
crnaxuBaHus

33 CroxacTtuyeckne (ctatuctudeckue) mogenu. HenvHerHas napHas perpeccusi. OueHka TECHOTbI HENTMHENHOM
cBsA3W. TpaHCLeHOEeHTHas perpeccus

34 CroxacTtuyeckue (ctatuctudeckme) mogenun. ObpaboTka pesynbTaToB akcnepumeHTa. [locTpoeHne mogenmu.

OueHka agekBaTtHocTM mogenu. (ObLwas cxema).

35 MeToab! GunbTpaumy pesynbTaToB 9KCNepuMeHTa (CpaBHUTENbHAs XapakTepucTuka).

36 Mpobnema uckaxeHusa n yrepmn nHpopmaumm B nporecce unbTpaumnm

6.3.2 TunoBble TeCcTOBbIe 3aAaHUA

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

1. Ha ocHoBaHuv NpoBeAEeHHON Cepun N3MEPEHNIN U3MEHEHMNS OMTUYECKOW NMOTHOCTW pe3ynbTaToB
penpoayKuun TecT — obbekTa (rpagaunoHHON LKarnbl) C 3aA4aHHbIM KONMYeCTBOM NOBTOPEHUI (MocpeacTBOM
MCMONb30BaHNSA MMUTALMOHHON MOAENN) OCYLLIECTBUTL OLLEHKY HOPMarbHOCTY 3aKoHa pacnpefeneHns BapuaHT B
BbIOOPKE M MPOBECTU aHanM3 0AHOPOAHOCTM 1 BOCNPOU3BOAUMOCTY SKCMEPUMEHTA.

2. Ha ocHoBaHuK npoBeAeHHOWN Cepun U3MEPEHUA U3MEHEHUS OMTUYECKOW NNOTHOCTU pe3ynbTaToB
penpoayKuun TecT — 06bekTa (rpagauroHHON LKarbl) ¢ 3aA4aHHbIM KONMMYECTBOM NOBTOPEHUI (MOCpeacTBOM
NCMNOMNb30BaHUS UMUTALMOHHON MOAENN) OCYLLECTBUTb OLIEHKY BIIUAHUSA NOAO03PUTENbHbLIX 3Ha4YeHWl (BbIGPOCOB,
NMPOMaxoB) Ha pe3yrnbTaTbl TOYEYHOIO OLLEHNBAHUS.

3. Ha ocHoBaHu1 npoBeaeHHON cepyn N3mMepeHnin M3MEHEHUS ONTUYECKON NIOTHOCTM pe3ynbTaToB
penpoayKkuun TecT — obbekTa (rpagauyoHHON LKarnbl) C 3aA4aHHbIM KONMYeCTBOM NOBTOPEHUI (MocpeacTBOM
MCMONb30BaHNSA MMUTALMOHHON MOAENMN) OCYLLIECTBUTb OLIEHKY HanM4us, TECHOTbI M (DOPMbI CBSI3N MeXay Havbonee
OOCTOBEPHbBIMU (BEPOATHBIMW) 3HAYEHUAMU ONTUYECKON NAIOTHOCTM U HOMEPOM NOMS rPaaaLMOHHON LIKanbI
nocpeacTBOM UCMONb30BaHUSA OAHOMO U3 BApMaHTOB MeToAa NIMHEMHOro KOpPensiLMOHHOIO U perpecCUOHHOro aHanmaa
(npuBegeHMeM K NUHENHOMY BUAY).

4. Ha ocHoBaHMM NpoBeAeHHON CEPUN N3MEPEHNIN N3MEHEHMS ONTUYECKOWN MITOTHOCTU Pe3ynbTaToB
penpoayKuun TecT — obbekTa (rpagaunoHHON LUKarnbl) C 3aA4aHHbIM KONMYeCTBOM NOBTOPEHUIA (MocpeacTBOM
MCMOoNb30BaHNUSA MMUTALMOHHON MOAENMN) OCYLLECTBUTb OLIEHKY HanM4ms, TECHOTbI M (DOPMbI CBSI3N MeXay Havbonee
[OCTOBEPHBIMU (BEPOSATHBIMW) 3HAYEHUSAMWN ONTUYECKOW NIIOTHOCTN M HOMEPOM NOMNS rpagalnoHHON LKanbl
nocpeacTBOM UCMOMb30BaHUA MeToAa HENMHENHOIO KOPPENSALMOHHOIO U PErPECCMOHHOrO aHanm3a (MeTogamu
NOMMHOMMANbHOMO KOPPENSALMOHHOIO U PErPECCMOHHOIO aHan13a).

5. Ha ocHoBaHuK npoBeeHHOWN Cepun U3MEPEHUA U3MEHEHUS ONTUYECKOW NNOTHOCTU pe3ynbTaToB
penpoayKuun TecT — 06bekTa (rpagauroHHON LKarbl) ¢ 3aA4aHHbIM KONMMYECTBOM NOBTOPEHUI (MOCpeacTBOM
MCMONb30BaHNSA MMUTALMOHHON MOAENMN) OCYLLIECTBUTb OLIEHKY HanmM4ms, TECHOTbI M (DOPMbI CBSI3N MeXay Havbonee
[OCTOBEPHBIMU (BEPOSATHBIMW) 3HAYEHUSAMMN ONTUYECKOW NIIOTHOCTN M HOMEPOM NONS rpagalnoHHON LKanbl
NOCPEeACTBOM MCNOMb30BaHWSA METOAA HENMHENHOrO KOPPENSLMOHHOIO 1 PErpecCMOHHOro aHanmaa npu ycrosum
HeOoAHOPOAHOCTU pe3ynbTaToB NpeaBapuTenbHON 06paboTku anpuopHon nHpopmauum (MeTogamMm NOSIMHOMMUANbHOro
KOpPensiLMOHHOro U perpeccnoHHOro aHanusa).

6.4 MeToanuyeckue matepmansl, onpegensirowme npoueaypbl OLeHUBaHUs pe3ynbTaToB 06yyeHus
6.4.1 Ycnoeus gonycka o6y4yarowerocsi K NpoMeXXyToOYHOW aTTecTauum u nopsaok NMKBMAaALMM akagemMmnyecKkom
3a0MKEeHHOCTHN

lMpoBeaeHne NPOMEXKYTOYHOW aTTeCTaUMM peErnaMmeHTUPOBaHO JIoKalbHbIM HOpMaTMBHbIM akTom CI6IMYITL,
«MonoxeHne 0 NPOBEAEHNM TEKYLLEFO KOHTPOSSA YCNIEBAEMOCTU Y NPOMEXYTOYHOM aTTecTaunm oby4aroLLMxcs»

6.4.2 dopma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHaqa + MnucbmeHHas + KOMﬂbPOTepHoe TecTnpoBaHue WHaga




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
Heobxoaumasi cnpaBoyHas MHopMaums.

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

pesynbTaTtam KprOBOVI pa6OTbI M OTBETbl Ha BOMNPOCHI.

CoobLeHne pe3ynbTaToB o6yqa+ou.|,emy0ﬂ npon3BoaAnNTCA HenocpeaCTBEHHO nocrie YCTHOro oTeeTa
B TeyeHune cemMecCTpa BbINONTHAKTCA KOHTPOJIbHbIE pa6OTbI

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

ABTOp 3arnaeue U3paTtenbcTBO | og uapnaHus | Ccblinka

7.1.1 OcHoBHas y4yebHas nutepaTtypa
Typckun, U. U. MeTogonorus 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 UCCnegoBaHUn 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. “ccnenoBaTenbCKUN 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 Nepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMOoro NporpaMmmMHoOro 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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