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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uenb AaucuunnuHbl: copMmmpoBaTb Yy MarMcTpaHTOB COBpPEMEHHble MNpeacTaBreHns O  MeTodax
WHXXEHEPHbIX NCCNeaoBaHUA, NITAHNPOBAHNN MHXEHEPHOro 3KCNepuMeHTa

1.2 3apgaum gUCLUMUNIIUHBI:

npuobpeTeHne HaBbIKOB, MO3BOMAKLWMNX OOOCHOBAHHO BbIOpaThb MOAEMNb Mpoluecca; OBMafgeHWe MeToaamu
peLUeHNs HENMHENHbIX KpaeBblX 3adayvy ANs ypaBHEHWA B YaCTHbIX NPOW3BOOHbLIX, ONPEAEnsitoWnX BblOpaHHYI0 MOAEeNb
npoLecca; nosfyvyeHme NpakTUY4eCKUX HaBbLIKOB MO onpefeneHnio obbema 3KcnepumMeHTa Ha OCHOBE Teopwun nogodusa m
cTaTucTudeckor obpaboTke pe3ynbTaToB 3KCMEepUMEHTa.

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:

MpeaBapuTenbHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3YHYEHUN OUCUUMNIINH:

lMnaHvpoBaHMe aKcnepuMeHTanbHbIX UCCReA0oBaHUI U cTaTucTudeckas obpaboTtka AaHHbIX

Teopusi NPUHATUA peLLeHui

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

OlNK-1: Cnoco6eH chopmynupoBaTh Lefnuv U 3agavm uccneaoBaHusi, BbIABNATbL NPUOPUTETLI peLleHus 3aad,
BbIOUPaTb KPUTEPUUN OLIEHKU

3HaTb: OCHOBHbIE MPUEMbl OPraHN3aLmMN NHXEHEPHOro 9KCNEePUMEHTa; CTaTUCTUYEeCcKne mMeToabl 06paboTkm pesynsLTaTos
3KCMEepUMeHTa.

YMmeTb: hopmynvMpoBaTb 3afady 9SKCNepUMEHTanbHOTO MCCIeQoBaHUs TEXHUMYECKOro obObekTa; MPOBOAUTb HayudHble
3KCMEPUMEHTbI, OLIEHMBaTb pe3ynbTaThl BbINONHEHHON paGoThl.

BnageTb: cnocoBHOCTbIO MNMaHWpoBaTb WM CTaBUTb 3a4ayn UCClefoBaHusl, BblOMpaTb METOAbl 3KCNEpPUMEHTanNbHOM
paboThl

OrlK-2: Cnoco6eH NnpMMeHATbL COBpPEMEHHbIe MeTOoAbl UccrnegoBaHus, oLeHMBaTb U NPeacTaBNATb
pe3ynbTaTbl BbINOIHEHHOMN PaboThbl

3HaTb: OCHOBHblE MPUEMbI OPraHU3aLMN NHXEHEPHOro SKCMEePUMEHTa; CTaTUCTUYECKne MeToabl 06paboTkm pesynbLTaToB
aKcneprmeHTa.

YMeTb: NpOBOAUTL HayYHblE 3KCMEPUMEHTbI, OLEHUBATL Pe3yNibTaTbl BbINOMHEHHOW paboThbl.

BnapeTb: CNocoOHOCTLI0 NPEACTaBNsATh pesynbTaTbl HAayYHbIX MCCNEenoBaHNM




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
a g paboTa
=P
HaumeHoBaHue 1 cogepxaHve pasgenos, TeM 1 3 g O CP
Yy4€OHbIX 3aHATUN % gg TNek. Mp. (4acnl)
O Z | (yackl) | (4acekl)
Pasgen 1. OCHOBbI TEOPUN MHXXEHEPHBIX NCCNEOOBAHWN
Tema 1. MeToabl TeoOpeTUYECKOr0 U  3MMUPUYECKOrO
uccneposaHusa. HabniogeHue, namepeHue, SKCNepUMEHT.
OcHoBbI Teopun NOCTPOEHNS SMMMPUYECKNX
3aBMCMMOCTEW MO 3KCMEPUMEHTANbHBLIM AaHHBIM 8

Tema 2. BblpaxeHus ana nepexoga KoguMpOBaHHOMO
3Ha4yeHWs KoopauMHAaT B HaTypanbHble BENUYUHBI U
obpatHo. LUeneBas dyHkunsa, BbIOOpP BapbUpyeMblX
nepemMeHHbIX, NnaH akcnepumeHTta. [locTaHoBka 3agad 1 1 10
nccnegosaHuii. Beibop kpuTeprnes onTMmnsaumm.

Tema 3. OnpegeneHve norpewHocTen. [lorpewHocTH

Nn3mMepeHus. Knaccudumkaums. Knacc TOYHOCTMW.
OKcnepuMMeHTanbHas OueHKa XapaKTepucTuk CpeacTB
N3MepeHus. OueHka BNUAHUS TEXHOMNOMMYECKOro 1 1 10

npoLecca Ha cpeacTea n3mMepeHus

Tema 4. T[naHnpoBaHne akcnepuMmeHTa. OCHOBHbIE
COCTaBMSAOWMNE MMAHUPOBAHUA U WX XapaKTEPUCTUKMU. 1
XapakTepucTuka OOBEKTOB MCCneaoBaHus U peluaembixX
3agad. NnaHnpoBanue. [poeegeHue. PacyeT u aHanua

pe3ynbTaToB. MnaHupoBaHue 3KCTpEMASIbHbIX 2 2 35
9KCMepUMEHTOB. [1naHMpoBaHWE 3JKCMEPVMEHTa BTOPOTO
nopsaaka.

Pazgen 2. OcHoBHble MeToObl nnaHnpoBaHUA
QKCNepumeHTa

Tema 5. Cumnnekc wMetod. Ero npeumywiectsa u
HegocTatki. Anroputm Cumnnekc-meTtoga. [locTtpoeHue
nnaHa akcnepumeHTa. [lomck onTMManbHOro peLLeHns 2 2 20

Tema 6. Metog [lNnakeTtta-bepmana. Ero npeumylectsa
n Hepoctatkn. OTcemBaHMe C  MOMOLLbIO  NNAHOB
NOMHOMAKTOPHOrO M APOBHOMAKTOPHOTO 3KCMEepUMEHTA.
Mpumep ans 10 Bapbupyembix nepemeHHbix BBeaeHue
UKTMBHLIX  pakTopoB.  OnpegeneHne  3HAYUMbIX 2 2 20
napameTpoB




Tema 7. PotatabenbHbIn LieHTpanbHbIA KOMMO3ULWUOHHBIN

nnaH. CoctasneHue maTtpuLbl nnaHMpoBaHus
3KCcnepuMeHTa. Pacuyet OLEHOK KoapbdpuumneHToB
ypaBHEHWs1 perpeccuu 2 2 20

Tema 8. lNnaH Bbokca — YuncoHa. Ero npeumyuiectsa u
HegocTaTku. [locTpoeHne (aKTOPHOrO 3KCMepUMEHTA.

Bbluncnenve OLEHKMN rpagueHTa. MeTtog
aKcnepMmMeHTanbHown onTMMmnsauuu. Anroputm
MOCTPOEGHUS W HAXOXAEHWS SKCTPeMyma Mo MeToay 2 2 20

Bokca-YuncoHa.

Wtoro B cemecTtpe (Ha kypce gns 3A0) 12 12 143
KoHcynbTauum 1 npomexytovHasa atrectauns (Sk3ameH, 275 1025
3aveT, KypcoBasi paboTa) ’ ’
Bcero koHTakTHasa pab6ora u CP no gucumnnuHe 26,75 153,25

4 KYPCOBOE NMPOEKTUPOBAHME

4.1 Llenn n 3apayum KypcoBol paboTthbl (NpoekTa): - pa3paboTka U COBEPLUEHCTBOBAHNE METOAOB ONTUMM3aLIMM
TEMMOBbIX NMPOLECCOB B TEMNOTEXHOMOMMYECKNX YCTAHOBKaX

- NMOWUCK TEXHUYECKUX PEeLLEHUI, MO3BONSAOWMX CHU3UTL 3HepronoTpebneHme B TENIOTEXHOMOMYECKUX
yCTaHoBKax

4.2 TemaTuka KypcoBon paboTbl (MpoekTa): onTuMM3aLns napaMmeTpoB TEMIOTEXHOOMMYECKUX YCTAHOBOK (MO
BapuaHTam)

4.3 Tpe6oBaHUA K BbINOJIHEHUIO U NpeACcTaBIeHUI0 pe3yfibTaTOB KypCOBOW paboThl (NpoekTa):

PaboTta BbIMONHSAETCA MHOVBMAYANbHO C UCMOMb30BaHMEM OCHOBHOW M AOMNOMHUTENbHOW y4yebHOM nuTepaTypbl B
COOTBETCTBUM C UHAMBMAYaNbHbIM 3aaHUEM.

KypcoBas paboTa BknovaeT cnegyowme pasgens:

1. MeToguka u npoBefeHNe MCCNenoBaHUs: (POPMUPOBAHNE KPUTEPUSI ONTUMANBHOCTU, MaTpuLa NiaHUpOBaHUS
3KCNepuMeHTa, nccnefoBaHue perpeccrBHONO ypaBHEHUS

2. Tennoeon pacyeT BbibpaHHOro obopyaoBaHus

3. OnpegeneHune onTUmarbHbIX NapameTpoB paboTbl 06opyaoBaHUs

4. BbiBOAObI

5. MNepeyeHb ncnonb3yemon nutepaTypbl.

PacueTbl BbinonHstoTca B nporpamme Microsoft Excel.

5. ONMMCAHUE NOKA3ATENEW, KPUTEPMEB, CUCTEMbI U CPE[ICTB OLLEHUBAHUA PE3YNILTATOB
5.1 Moka3aTenu oueHUBaHUsA OBYYEHUA

Kop komneTeHumm MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHus

Obnagaet 3HaHMAMW O MOAXO4ax M cpeacTBax ANs NMOCTaHOBKM TEnnoTEXHUYECKUX
3KCMNeprMeHTOB);

cnocobax onpegeneHust MOrpellHOCTEN MPSAMbIX BEMUYMH UM BENUYUH-OYHKLUIA
nusMepsieMblx B MNpoLecce NpoBedeHUs IKCMEPUMEHTOB; MaTemMaTU4eckux npuémax
aHanm3a u 06paboTkM pesynbTaToB 9KCMEPUMEHT); OCHOBHBLIX MOHATUSAX BUOOB
MaTemMaTU4YecKoro NaHMpPOBaHMS IKCNEPUMEHTOB.

CnocobeH onpenensite MOrPELUHOCTU  JKCMEPUMEHTAnNbHbIX pPe3ynbTaTtoB  MNpPsiMbIX
OrK-1 BEMNYUH W BeNUYMH-PYHKLMIA; obpabaTtbiBaTb 3SKCNEepUMEHTarnbHble pesynbTaTtbl C
NPUMEHEHMEM MaTeMaTM4yeckMx MpueMoB aHanmsa U o6obweHns, npoBepsTb
nonyyeHHble pe3ynbTaThl.

[demoHCcTpupyeT BrnageHve TepmuHonornen B obnactm MeTogoB MNpPOBeAeHUs!
KCMnepvMeHTanbHbIX UccrnefoBaHWA U MeTodoB 06paboTkM AaHHbIX MOMYYEHHbIX B
pesynbTaTte  MccrnegoBaHwWW;  uHdoOpMauMerdr O  TEeXHUYECKMX  MnapameTtpax
obopynoBaHMS  MPUMEHSIEMOrO B 3KCMEPUMMEHTAax; HaBblkaMW  NMPUMEHEHUS
nonyyYyeHHon nHopmMaLum Npn NOCTaHOBKE TENSNOTEXHUYECKMX SKCNEPUMEHTOB.

[eMOHCTpUpyeT 3HaHWS TEXHWKM W3MEpPeHWA, BUOOB, METOAOB W  CpeacTB
OriK-2 N3MepEHNI.
CnocobeH nnaHMpoBaTb npoesegeHne nccrnenoBaHuin, onpepenstb




B Xo4e 3KCNepuMeHTOB;

HauBbIroAHeWLMe YCNOBUSA NPOBEAEHNS NCCNefoBaHWUiA;
Nonb30BaTbCsl TEXHUYECKUMU CPEACTBaMM NpU NPOBEAEHUN SKCMEPVMEHTOB.
[emoHcTpupyeT BnageHne cnocobamm aHanuaa n 0606LeHNst gaHHbBIX NoyYaeMblx

HaBblKaMW QUCKYCCUU NO I'IpOd)eCCI/IOHaJ'IbHOIZ TEMATUKE,

5.2 Cucrtema n KputTepumn oLeHUBaHUSA

LLIkana oueHnBaHuA

KpuTtepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLIMI

YcTHoe cobecenoBaHue

MucemeHHasn pabota

5 (oTnunyHO)

MonHbIN, ncdepnbiBaKOWNN OTBET, SBHO
OEMOHCTPUPYIOLLMIA rnybokoe
MpaBunbHbIE OTBETHI Ha 60%
BOMPOCOBMOHNMaHUe npeameTa. YMeHue
NPUMEHATb TEOpeTUYEeCKNe 3HaHua ansi
peLueHns npakTu4eckmx 3agad

MpaBunbHble oTBeTH Ha 90% BoOMpocoB

4 (xopoLuo)

OTtBeT CTaHAapTHbIN, B uenom
Ka4yeCTBEHHbIN, OCHOBaH Ha BCEX
obs3aTenbHbIX MCTOYHMKAX WHOopMaLmu.
MpucyTcTByloT Hebonbwure npobenbl B
3HAHUSAX UMW HECYLLIECTBEHHbIE OLLNGKM.

MpaBunbHble oTBeThl Ha 80% Bonpocos

3 (yooBneTBOpUTENbHO)

OTtBeT  HenonHbii. [lpy  NOHUMaHWUK
CYLLHOCTU npegmeTa B uenom
MPUCYTCTBYIOT  CYLUECTBEHHbIE  OLUUOKM
unn npobenbl B 3HaHWSX cpasdy Mo
HEeCKONbKMM TemMaM, He3HaHuwe (nyTaHuua)
BaXXHbIX TEPMUHOB

MpaBunbHble oTBeTH Ha 60% BoMpocoB

2
(HeyooBneTBOPUTENBHO)

HecnocobHocTb oTBETUTL Ha Bonpoc 6es

nomMmoLun 3K3aMeHaTopa. HesHaHwne
3Ha4YNTENBLHOM 4yactu npuHunnmuanbHO
BaXXHbIX 3NneMeHTOB ANCUUNINHBI.

MHoro4ncneHHble rpybblie owmnbKu.
MonbiTka ChAMCbIBaHWSA,  MCNONb30BaHUSA
HepaspeLlUeHHbIX TEeXHUYECKUX YCTPOWNCTB
UNM Nonb30BaHUSA MOACKA3KOW  Opyroro
Yyernoseka (BHE 3aBUCUMOCTU oT
YCMELIHOCTW TaKoW MOMbITKM).

MpaBunbHble  oTBeTbl Ha  MeHee  60%

BOMNpocoB

MonHbIN, ncyepnbIBaoLLUiA oTBeT,
4 BbinonHeHHoe 3agaHue NOMHOCTLIO
OEMOHCTPUPYIOLLNIA noHUMaHue
COOTBETCTBYET BCEM npeabsaBNSEMbIM
3ayTteHo npegmerTa. YMeHune NPUMEHSATb .
TpeboBaHMAM.OpurnHanbHbI noaxon, K
TEOpETUYECKME 3HAHMSA [Ons  peLleHus o
pELLEHMIO MOCTaBIEHHON 3afauun.
npaKkTU4ecknx 3agay.
OTtBeT  HenonHbii. [py  NOHUMaHWUM
OTtcyTcTBUE ofHOro unm HEeCKONbKNX
CyLLIHOCTHU npegMeTa B uenom
06s13aTenNbHbIX 31EMEHTOB 3aaHus,
MPUCYTCTBYIOT  CYLUECTBEHHblE  OLUWOBKM
He 3auyTteHo MHOrOYMCNEHHbIE TpyOble owwnbku B paborte,
unn npobenbl B 3HaHWAX cpasy Mo
nnbo rpyboe HapyLUeHne npasun
HECKONbKUM TeMaM, He3HaHue (nyTaHuua)
odopmMIieHUS.

BaXXHbIX TEPMNHOB.

5.3 TunoBble KOHTPOSbHbLIe 3a4aHUA U/UINKN UHbIe MaTepuanbl, UCMONb3yeMble ANl OLeHKU pe3ynbTaToB

obyyeHus

5.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n | DdopMynNUpoBKN BONPOCOB
Kypc 1
1 Llenb nocTaHOBKM 3KCcnepuMeHTa. Teopus NO3HaHUS.
2 MeToabl Hay4YHOro nccneaoBaHus.
3 MeToabl SMNUPUYECKOTO UCCINEAOBaHUS.
4 MpenmyLiecTBa U HEQOCTATKMN SKCNEPUMEHTANbHOIO U3y4YeHnss obbekTa.
5 Buabl akcnepumMeHToB.
6 Cnocobbl 06paboTkM pesdynbTaToB 3KCNEPMMEHTANbHbLIX AaHHbIX.
7 OCHOBHbIE NOHATUSA TEOPUW NOrPELLHOCTEN.
8 OCHOBHbIE yCnoBWs NPOBEAEHUSA 3KCMEPUMEHTA
9 dopmynbl nepexofa oT KOAMPOBAHHbIX 3HAYEHUI B HaTyparbHble 1 06paTHO.




10 MeToanka npoBeaeHns onbITOB U 06paboTka pe3ynbTaToB.

11 OueHkKa BnUSIHUSI TeXHOMOMMYeCKoro npoLecca Ha CpeacTea M3MepeHus:

12 SKcnepmmeHTaanaﬂ OLUEeHKa XapaKkTepuUCTukK cpeacts NaMepeHus.

13 Knaccudumkaums owmnbok

14 LleneBas cyHKLMSA, BbIGOP BapbMpyeMbIX NEPEMEHHbIX, MaH 3KCnepumMeHTa

15 OcHosBbl Teopumn NOCTPOEeHUA IMNMUPUYECKUX 3aBUCMMOCTEN NO JKCnepnMeHTanbHbIM JaHHbIM

16 MpuHuMn nocTpoeHusa nnaHa MNnakeTta — bepmaHa. PacyeT adhdhekToB OTAENbHbBIX (DaKTOPOB.

17 MeToa nnaHnpoBaHUS 3KCNEPUMEHTAaNbHON ONTUMMU3aLmMKn (nocrneaoBaTernbHbIv cumnnekc metog —MNCM).

18 Kputepum goctmkeHusa ontumyma

19 MocTpoeHne cumnnekc nnaHa.

20 Hepocrtatkm n npeumyiectea NCM

21 MeTog akcnepumMeHTanbHON onTUMM3aLmm

22 MowaroBas onTMMmM3aumna napameTpoB No Metoay bokca-YuncoHa

23 PoTtaTtabenbHbIi KOMNO3ULMOHHBLIN nnaH (PKIT).

24 Matpuua nnaHa akcnepumeHTa PKI1.

25 MocTtpoeHune nnaHa PKI1

26 Bbibop BapbupyeMbix nepemMeHHbIX. BBeaeHue uKTUBHBIX (DaKTOpPOB.

27 3HaunMmble 1 He 3Ha4YUMble q)aKTOpr. Orlpe,qeneHme 3Ha4YNMbIX NapameTpoB

28 MeToguka O6pa6OTKI/I 9KCNnepuMeHTaribHbIX JaHHbIX C NOJly4eHUeM KBagpaTtu4Horo nosinHoma.

29 MccnegoBaHnsa Ha maTeMaTUYeCKONn MOAENN BIIMSHUSA OTAEMNbHbIX napameTpoB Ha d)yHKLLI/IIO uenn.

30 Cumnnekc-meToq Ans onTumusauumn napameTpoB B NPOMbILLUITEHHOM 3KCNEPUMEHTE.

5.3.2 TunoBble TeCcTOBLIE 3a4aHuUA

1. Kakue aTanbl Hay4yHOro NnaHMpoBaHUsS BbIAENSOTCS NpU NPOBEAEHUN UCCNEA0BaHNN?

A) MNMnaHnpoBaHne, NpoBeAeHMEe IKCNIEPUMEHTA, hOPMYNMPOBaHME BbIBOJOB

B) lNnaHupoBaHWe, 3aknagka 3SKCMEPUMEHTA, HAKOMMEHUE MEPBUYHBLIX AaHHbIX, MaTemMaTU4yeckUuh aHanm3 C
nocneayoLwmMm opmMynmpoBaHMEM BbIBOAOB M NPeasioKeHWI Npon3BoacTey™

B) MNpoBeneHune nccnegoBaHuin, matematmyeckas 06paboTka NosyyYeHHbIX AaHHbIX

2. Hay4Hoe HabnogeHue — 3T0:

A) cuctema onbITOB U AKCNEPMMEHTOB, HanMpaBlieHHasa Ha M3yvyeHue ABNeHun 1 NnpegMeToB

B) ueneHanpaBneHHoOe BoCMNpuUATUE ABMEHUA U NPEAMETOB OKpYXarloLero Mupa, ocyLlecTBnseMoe C Lenbio KX
no3HaHusa™

B) mogenvpoBaHne ABNeHui N NpegMeToB C LENbl UX U3yYeHus

5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aaaHus (3agayvm, Kemcbl)

1. KoHueHTpauusa yepHoro wenoka : 10% a.c.B.;

KoHLeHTpauus YepHoro Lienoka Ha HyneesoMm ypoBHe: 15% a.c.B.

LLlar BapbnpoBaHMsi NO KOHLEHTpaUuKn YepHoro wienoka: 5%

OnpeaennTb KOHLEHTPALMIO YEPHOTO LLIENOKa B KOAMPOBAHHbLIX KOOpAMHATAX.

2. lamepeHHas BenunyumHa Tennooro notoka: 500 kx/c;
MorpewHocTb namepenus: 20,53 kx/c.
BbluncnnTb OTHOCMTENBbHYI0 NOMPELLHOCTb U NMPaBUITbHO 3anucaTh pe3yrbTaTbhl M3MEPEHUS.

5.4 MeToguyeckue matepuansl, onpegensiloluve npoueaypbl oleHUBaHUSA pe3ynbTaToB 00y4eHUs
5.4.1 YcnoBusa gonycka obyyvarowerocsi K NpoMeXXyTo4HOM aTTecTauum M Nopsanok NMMKBUAALUN akaaeMn4ecKkomn
3af,0MKEeHHOCTHN

[MpoBegeHne NPOMEXYTOYHOW aTTecTaumMm perfnaMmeHTUPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CIIerynTn
«[onoxeHue 0 NpoBeAeHUN TEKYLLEEro KOHTPOMS yCneBaeMoCTU 1 MPOMEXYTOYHOW aTTecTaumnm oby4qatoLmxcs»

5.4.2 ®opma npoBeAeHUsI NPOMEXYTOYHOW aTTecTauum no AUcCLUUNInHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHue WHas

5.4.3 Ocob6eHHOCTU NpoBeAEHUS NPOMEXKYTOYHOM aTTecTauum no AMCUMnInHe
Ha noarotoBKky yCTHOro oTBeTa M BbINOSIHEHWE TECTOBOIO 3adaHust OTBOAMTCS 45 MUHYT

6. YYHEBHO-METOONYECKOE N UH®OPMALIMOHHOE OBECIMNEYEHME OUCLIUMNITUHDbI




6.1 YyebHana nutepaTtypa

ABTOp

3arnasuve

MN3paTenbCcTBO

"og nsgaxus

Ccblnika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa

Jllobumuesa, O. J1. BnoyHoe nnaHnpoBaHue HwxkHuin Hosropog: http://www.iprbooksh
3KcnepumeHTa W aHanus Hwxeropoackui op.ru/80885.html
AaHHbIX rocyaapCTBEHHbIN 2018
apPXUTEKTYPHO-
CTPOUTENbHbIN
yHuBepcuteT, 36C ACB
Cargoees, [1. . OcHoBbI Hay4HbIX KasaHb: KasaHckuit http://www.iprbooksh
nccnegoBaHUi, HaLMOHanbHbIN 0p.ru/79455.html
opraHusaums n ncecnenoBaTenbCKUm 2016
nnaHupoBaHue TEXHONOrMYeCcKni
3KCnepumMeHTa yHUBEpCUTET
B. I'. Kasakos, [1.B.|lnaHnpoBaHne M-BO HAVKU 1 BbICLLErO http://nizrp.narod.ru/
JlykaHuH, E.H. [ akcnepumeHTanbHbIX o6 a30gaHMﬂ PO C.- metod/kpte/1637418
NpomoBa nccnenoBaHuin A P 6 > 020.pdf
ctatuctuyeckass obpaboTka €T€pO. TOC. yH-T NPOM.
AaHHbIX. OCHOBbI  Hay4HbIX g:éionuﬁimﬂeiﬁgﬁsr::’m 2021
uccnenoBaHun .
o 3HEpreTukn. — 2-e 13g,.,
rennoanopreTUe:  yeBHoe | AT - CaHKT-TIeTepGYpr:
nocoGue BWTS Crieryntg
6.1.2 [lononHuTenbHaa y4yebHaa nutepartypa
Monos, A. A. OnTumansHoe http://www.iprbooksh
nraHMpoBaHune HoBocubupck: op.ru/45413.html
aKcnepvMeHTa B  3ajadax Hosocubupckui
CTPYKTYpHOM " rocyaapcTBEHHbIN 2013
napameTpu4eckomn TEXHUYECKNI
noeHtTudmkaumm  mopgenemn YHUBEPCUTET
MHOrogakTOpPHbIX CUCTEM
B.I. Kasakos, [I1.B.|3kcepretnyeckune mMeToabl http://www.nizrp.nar
JlykaHuH, 0O.C. | oueHkM adhpekTUBHOCTU M-Bo o6pasoBaHus n od.ru/metod/kpte/2.p
CmupHoBa TENNOTEXHOMNOMMYECKNX Haykn P®, CIMorTypri. — 2013 df

YyCTaHOBOK [TekcT]: y4ebHoe
nocobve

Chne.: CNerTypPn

6.2 MNepe4yeHb NnpodceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHO-6MbnmoTedHasa cuctema IPRbooks [3nekTpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHasa 6ubnuoteka BLUTI CIB MNYMNTL [GnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru
Basza NOCToB [OnekTpoHHbIN pecypc]. URL: https://allgosts.ru/

6.3 MepeyeHb NMULEH3UOHHOrO U CBOGOAHO pacnpPOCTPaHAEMOro NporpaMmmMHoOro obecrnevyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnucaHue maTepmanbHO-TEXHUYECKOM 6a3bl, HeOBXxoaMMON ANA OCyLeCTBIeHUA obpa3oBaTeNibHOro
npouecca no AucumMninHe

Ayauntopus OcHallieHue

MynbTumeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA 4 P A
ayguTopust

YyebHasa ayguTtopusi

MynbTumeaminHoe o6opyagoBaHue, cneymanvaupoBaHHas Mmebernb, Jocka




KomnbtoTepHbIv knacc

MynbTuMeauniiHoe 0BopyaoBaHME, KOMMbIOTEPHAsi TEXHUKA C BO3MOXHOCTbIO MOAKIOYEHMS K
cetm  «WMHTepHeT» ©  obecneyeHnem [ocTyna B 3MEKTPOHHYIO  MH(OPMaLMOHHO-
obpa3zoBaTesibHyto cpeay




