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Pabo4yas nporpamma gUCUMNMHBI COCTaBEHa B COOTBETCTBMU C hefepanbHbIM roCyAapCTBEHHbIM 06pa3oBaTeNbHbIM
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CoctaButens (u):

KaHampaTt TeEXHUYECKUX HayK, AOLEHT Pemunsosa .B.
Ot kadenpbl cocTaBUTENS: CupenbHukos B.U.
3aBeayowmii Kadeapon NMH(OPMaLMOHHO-

n3mMepuTenbHbIX TEXHOMOIMMMN N CUCTEM ynpasleHusa

Ot BbINycKatoLleln kadeapsbi: CupenbHukos B.U.
3aBenyownii kacbeapon

MeToanyeckun otgen: CmupHoBa B.I'.



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb paucuunnuubl: CdopmupoBaTte KomneTeHuun obydatowerocs B obnactm nnaHMpoBaHuWs
3KCMEPMMEHTOB 1 aHanusa ux pesynbTaToB. [MonyunTb 3HaHWMA O NMPUHUMNAX MIaHUPOBAHUSA IKCMEPUMEHTA, NeXallmx B
OCHOBE OpraHusaumm yHOaMeHTarnbHbIX W NPUKNAAHbIX HayYHbIX UCCnedoBaHWWA. [na OOCTUXKEHWs 9TOM uenu
Heob6XoAMMO pewWwnTb 3adayvvM Mo PacCMOTPEHMIO 3KCMEPUMEHTAanbHbIX WCCNEeAOBaHWMN Kak 6a3bl Ans BbIMOSHEHMWS
HayKOeMKuX paspaboToK, paccMOTPeTb BOMPOCHI KnaccuduKaumm 3KCNEPUMEHTOB, W3Y4MTb BO3MOXHble CMOCOObI
MOAENNPOBaHNS NOBEAEHUS SKCNEPUMEHTArbHbBIX CUCTEM.

1.2 3agaum gcuMNInHLI:

* CdopmupoBatb npencrtaBneHne O NpPaBUMbHOM OpraHM3auMM  3KCMepuMeHTa nMpu  NpoBeaeHUU
Hay4HO-UCCrefoBaTeNbCKMX paboT, MO3BONAOLWErO NOMYYNTb MaTeMaTUYeCKMe MOLENU U3y4YaeMblX TEXHOMOMMYECKUX
MpoLIeCCoB, Ha NX OCHOBE OCYLLLECTBMTb ONTUMMN3ALIMIO COOTBETCTBYHOLLMX KOHCTPYKTUBHBIX U PEXMMHBIX NapaMeTpoB.

* HayunTb yMeHuio uMcronb3oBaTb TEOpeTUYecKMe MNOSNIOXKEHUST U COBPEMEHHbIE MEeToAbl MMaHUPOBaHUS W
0b6paboTkM akcnepumeHTa Npu NPOBEAEHMN HayYHbIX NCCEeLOBaHNN.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTenbHas NOAroTOBKa NpegnonaraeT co3fgaHne OCHOBbI AN POPMUPOBAHUSA KOMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMINH:

MaoeHTudrkaumsa mogenen o6bekToB aBToMaTU3auum TEXHONOMMYECKNX NPOLECCOB

2 KOMMNETEHUMN OBYYAIOLWEIOCsA, ®OPMUPYEMBDIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITUHBI

MK-3: CnocobeH ocyLecTBNATbL KOHTPOJIb TEXHOJIOMMYECKNX NPOLIEeCCOB U3rOTOBIIEHUA MALUMHOCTPOUTENIbHbIX
u3nenvin u Apyron NnpoayKLMu BbICOKOW CMOXHOCTU U ynpaBrieHue uMu

3HaTb: METOAMKM M MPUHLMMBLI NITAHUPOBAHUS 3KCMEPMMEHTA, Nexallme B OCHOBE opraHm3aumm pyHaameHTanbHbIX U
NPYKNagHbIX HayYHbIX UCCnegoBaHWW, (PyHKUMOHarbHble BO3MOXHOCTM cuctem cbopa, obpaboTkm n oTobpaxeHus
NHOPMaLMKN O TEXHOJTOTMYECKMX NPOLLECCAaX M3TOTOBINEHNSI APYroN NPOAYKLUMN BbICOKOW CIOXHOCTW.

YMeTb: nnaHupoBaTb TEXHOMOIMYECKME ISKCMEPUMEHTBLI; MCMONb30BaTb BO3MOXHOCTM AaHHbix SCADA-cuctem ans
aHanusa npou3BOACTBEHHOW CUTYaLIMMK NPY U3TOTOBIEHUN NPOAYKLUUN BbICOKOW CIOXHOCTMW.

Bnapetb: mMeTogamu npoBefeHus wuccnegoBaHui c¢ npuMmeHeHnem CAD-, CAE-, CAPP-cuctem TexHONMOrmyeckux
NpOLIECCOB N3roTOBMEHUS NPOAYKLMM BbICOKOM CNOXHOCTW; OCHOBaMM NOATOTOBKMN NPEANOXEHUN NO NPEeAYNPEXLEHMNIO U
NUKBMAauumn paka npu N3roToBNEHUM NPOAYKUMM BbICOKOW CITOXHOCTH.




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

KoHTakTHas
pabota

cP MHHOBaLU.

Nex. Mp. | (4acs) 3;32:';[;
(4achkl) | (4achbl)

HaumeHoBaHve 1 coaepxaHune pasgenos,
TeM U y4eBHbIX 3aHATWIA

CewmecTp
(kypc ons 3A0)

Pasgen 1. MeToabl nnaHMpoBaHUsA
9KCNEPMMEHTOB

Tema 1. ObLime BONpPOCHI NfaHUPOBAHUS U
opraHusaumm akcrnepumMmeHTa

OCHOBHble  MOHATUST U OMNpeAeneHus.
MeTogbl nnaHMpoOBaHUS  3KCMEepUMEHTA.
dakTopbl, ((PyHKUMM OTKNMKa, MaTpuua
NMaHMPOBaHUSA  9KCNEPUMEHTOB, MOJSHbIN
(OaKTOPHbLIN SKCMEPUMEHT, paHOOMU3aLMS,
ancnepcus, ypoBeHb 3HaYNMMOCTH.

0,5 12

Tema 2. [IncnepCuoHHbIn aHanua
OaHOGaKTOPHbIN OUCMNEPCUOHHbBIA aHanms.
[ByxakToOpHbIA OMCNEPCUOHHLIN aHanua.
MocTtpoeHune OBYyxcakTtopHoro
aKcrnepuMeHTa c MCNonb30BaHNEM
KBagpaTU4HOW MoZenw.

0,5 13

Tema 3. KoppensunoHHbI aHanma
Koppensaums 1 KOppensuuoHHbIV aHanmua.
Koadpbuument  koppensuum  lMupcoHa.
[MoHATME KOPPENSLMOHHBLIX CBSA3EN, WX
knaccudukauns. KoppensunoHHble nons u
Lenb X NOCTPOEHHS.

Tema 4. PerpecCuoHHbIN aHanus

OCHOBHblE  MOHATUSE U OMNpeAeneHus.
OueHka ypaBHEHMSI perpeccun MeTogoM
HauMeHbLUNX KBagpaTos. OugeHka 0,5 2 12
3Ha4MMocTn  koadbdpuumeHToB.  OueHka
ageKkBaTHOCTU Moaenu. HenunnenHasa
perpeccus

Paspen 2. dakTopHbIE nnaHbl
3KCMNEPUMEHTOB

Tema 5. lNnaHMpoBaHMe MHOrogakTOpPHOro
3KcnepumeHTa

OpHobaKkTopHbIN 3KCNEePUMEHT.
[ByxdakTopHbIN 3KCMEPUMEHT. 0,5 2 12
TpexdakTopHbin akcnepumeHT. ObpaboTka
pes3ynbTaToB NornHoro hakTopHOro
3KcnepuvMeHTa.




Tema 6. [Ipo6GHbIA haKTOPHbIN 3KCNEPUMEHT
Pa3bueHne ¢akTopHbIX NiaHOB Ha OGrokwu.
OpobHble  pennvku, HenosfHble MMnaHbl,
peanu3aums  cTpaTterum  niaHMPOBaHWS
3KCMepuMeHTa, (aKkTopHble MMfaHbl Mpu
OPOBHOM (hakTOPHOM SKCNEPUMEHTE.

12

Tema 7. PotatabenbHoe nnaHvpoBaHue
PoTtatabenbHOCTb NriaHOB NeEPBOro nopsigka.
MnaHbl BTOpOro nopsaka. KoMnosnumMoHHbIe
nnaHel.  OpToroHanbHble  UEHTpanbHble
KOMNO3WLMOHHbIE MNNaHbl. PoToTabenbHble
LeHTpasnbHble KOMMO3NLMOHHbIE MMaHBbI.

20

Pasgen 3. lNnaHupoBaHMe 3SKCTpeMarnbHbIX
3KCMNEePUMEHTOB

Tema 8. Obuwue BOMNPOCHI
3KCNeprMeHTanbHOro Nomncka akcTpeMyma.
MeTtoga KpyTOro BOCXOXAEHMS.
CumnnekcHbIn mMeToa nfaHMpoBaHus
akcnepumeHTa. O6paboTka pesynbTaToB
akcnepumeHTa. OpepgeneHne  TOYHOCTU
OaHHbIX, MOMyYeHHbIX MpU NPOBEAEHMU
aKcnepuMeHTa.

0,5

15

Tema 9. MeToabl 3KCNEpPUMEHTarNbLHON
onTumMmusauum

dakTopHbIE MeToabl onpegeneHus
aKcTpemyma. LLlaroBble mMeTonbl 0,5
aKcnepuMeHTanbHoOW onTumusauuun. Meton
KpyToro BocxoxaeHuss - MeTton bokca-
YuncoHa, metoa Maycca-3engens.

15

UTtoro B cemecTpe (Ha kypce ansa 3A0) 4 8

123

KOHch'IbTaLI,VII/I N NPOMEXYTO4YHaA

aTTecTauus (Ok3amMeH) 2,5

6,5

Bcero koHTakTHasa pa6ota n CP no

14,5
AUCLMMIHE

129,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEQEHUA NPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHme nokasartenen, KpUTEPMEB U CUCTEMbI OLlEHUBaHUA pe3yrnbTaToB 06y4yeHuUs

5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHue oLeHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 0bydeHuns
KoMMneTeHuumn cpeacTea
1. dopmMynupyeT OCHOBHble METOAMKM W MPUHLUMNBI MOArOTOBKU W
NpoBefeHNs 3KCNepUMEHTanNbHbIX UCCNEeA0BaHWUN.
2. Wcnonb3yeT  MeTOAMKM  MA@HUPOBaHUA  TexHonormyeckumx|1. Bonpochl YCTHOro
MK-3 3KCMEPUMEHTOB; ncnonb3yet pe3ynbTaTbl npoBefeHHbIx|cobecenoBaHms
9KCMEepUMEHTanbHbIX  WCCRedoBaHWA  Ofs  MOArOTOBKM  Hay4HO-|2. MNpakTunko-

TEXHUYECKMX OTYETOB, 0630POB 1 MyGMKaLmWiA.
3. AHanusupyeTt pesynbTaThl obpaboTkn

pPasnuUYHbIX

3KCnepuMeHTanbHbIX OaHHbIX; WUCNOJib3yeT HaBblKM NMOATOTOBKU

OpueHTnpoBaHHbIE 3adaHNA




nnaHoB, AOKMagoB U OTYETOB O YCIIOBUAX U pedyfibTaTaX NpoBeAeHHbIX
OKCNEepMMEHTOB.

5.1.2 Cuctema un KpMTepum oLeHMBaHUA

LLikana oueHmBaHu4

Kputepumn oueHnBaHNA chopMMpPOBaAHHOCTU KOMMNETEHLIMI

YcTHOoe cobecenoBaHune

MucbMeHHas paboTa

5 (oTnnyHO)

OTBET CTygeHTa CoOEepPXKUT:

rnybokoe 3HaHWe NporpaMMHoOro
maTtepuvana, a Takke OCHOBHOIO
copepXaHusi M HOBaUMM  NEKUMOHHOro
Kypca, HO CpaBHeHMIO C y4ebHon
nutepaTypom;

3HaHuWe KOHLeNTyanbHO-NOHATUAHOrO

annapara BCero Kypca;
3HaHWe MoHorpaduyeckon nutTepaTypbl No
Kypcy,

a TaKke cBMaeTenbCTBYeT O CNOCOBHOCTY:
CaMOCTOSITENIbHO  KPUTMYECKU OLleHnBaTb
OCHOBHbIE MOMOXEHUA KypCa;

yBSA3bIBaTb TEOPUIO C NPAKTUKONA.

OueHKka «OTMMYHO» He CTaBUTCH B Cryvasax
cucTemMaTMyeckux MponyckoB CTyAEHTOM
3aHATUI NO HEeYyBaXWUTErbHbIM MpUYMHaM, a

PaboTta BbinonHeHa B MofHOM obObeme ¢

cobnogeHnem Tpebyemon
nocnegoBaTesibHOCTH [NEencTBUN,
CaMOCTOSATENBHO. MpaBunbHo BblGpaHbl
napameTpbl M o0bopygoBaHue. BbINONHEHbI
YyCNOBUST U pexumbl, obecnednBatoLine
nonyyeHMe npaBUNlbHbIX  pe3ynbTaTtoB W
BbIBOJIOB.

4 (xopoLwuo)

TaKkKe  HempaBWnbHbIX  OTBETOB  Ha
JOMOMHUTENbHbIE BOMPOChHI
npenogaearens.

OTBeT cTydeHTa CBUAETENbCTBYET:

O MOMHOM 3HaHMM MaTepuana o

nporpamme;
0 3HaHUW PEKOMEHAOBaHHOWN NMTepaTypsl,
a Takke COAEPXWUT B LENOM NpaBuibHoe,

HO He BCcerga TOYHOE n
aprymeHTUpoBaHHOEe N3noxeHne
mMaTepuana.

OueHka «XOopoLlo» He CTaBUTCA B crny4daax
nponyckoB CTYOAEHTOM CeMUWHApPCKuxX wu
NEKUMNOHHBIX 3aHATUI MO HeyBaXXUTEJ1bHbIM
NpUYNHaAM.

BbinonHeHbl TpeGoBaHMS K OLEHKE «OTIINYHOY,
HO ObINo AonylleHo [ABa-Tpu HegoyeTa, He
bonee opHoM Herpybon oOWMOKA U OAHOro
HepgoueTa.

3 (yonoBneTBOPUTENBLHO)

OTBET CTyAEeHTa COAEPXKUT:
MOBEPXHOCTHbIE  3HAHUS
pasgenoB  Mnporpammbl U
NEeKUMOHHOro Kypca;
3aTpyaHEHWsI C UCMOSIb30BaHNEM Hay4HO-
MOHATMIAHOrO annapaTta W TepMUHOMOrK
Kypca;

CTpPEeMMeHMe NOrMYECKN YETKO MOCTPOUTb
OTBET, a Takke CBUOETENbCTBYET O
BO3MOXXHOCTYM MocreaytoLero obyyeHus.

BaXKHENLUNX
coaepxaHus

PaboTa BbinornHeHa He MOMHOCTbIO HO OOBLEM
BbIMNOMHEHHOW YacTW TakoB, YTO MO3BONSAET
nonyyYnTb MNpPaBUIbHBLIA pe3ynbTaT U BbIBOS;
€cnM B XOAe BbIMNONHEHMS npuema Obinu
OONYyLUEHbI OLLUMOKN.

2 (HeyOoBnNEeTBOPUTESBbHO)

CraBuTtcs CTYOEHTY, numMetoLLemy
CYLLECTBEHHble  MpoGenbl B 3HaHWUK
OCHOBHOIO MaTtepuana no nporpamve, a
Takke [JONYCTUBLIEMY NPUHUMUNUANbHbIE
OLIMGKM NPU M3NOXEHUN MaTepuana.

PaboTa BbiNonHeHa He MOJNTHOCTbIO U OOBLEM
BbINONHEHHOM 4acTu paboT He no3BonseT
caenaTb NPaBUIbHbLIX BbIBOAOB; €CNU NpUeMbl
BbIMONHSANNCH HENPaBUILHO.

5.2 TunoBble KOHTPOSbHbIE 3a4aHUA UNU UHbIe MaTepuanbl, Heo6xoAUMbIE ANA OLEeHKN 3HaHUIA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPONbLHbLIX BOMNPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Kypc 1
1 AKTUBHBIN 1 NACCUBHbIN 3KCNEPUMEHTHI.
2 DyHKUMA OTKMNMKA, ypaBHEHME perpeccun KoaULMEHTbl perpeccun.
3 Kakue 3agauun Ha3biBalOT aKCTpemarbHbIMU.
4 B 4yem pasHuua TpagMuMOHHOIO NOAX0AA peLleHns aKCTpemarnbHbIX 3a4ay U NNaHMpoOBaHWEM SKCMEPUMEHTOB.




5 MpuBecTn 06LLY0 CXeMy NNaHNPOBaHUS AKCNEPUMEHTOB.

6 YkasaTb Ha ocobeHHOCTM aTana Beibopa hakTopos.

7 Kak BbIGUpatoTCA OCHOBHOW YPOBEHb U MHTEPBanbl BApbMpOBaHNs (DakToOpoB.

8 TpeboBaHus K BENNYMHE MHTEepBana BapbMpOBaHUsI.

9 Kakon skcrnepuMeHT HasbiBaeTCs NOMHbIM (DaKTOPHBIM.

10 |YTO Takoe ApobHas pennuka u NoYemy Ha NEPBbIX 3Tanax AKCNePMMEHTa NPUMEHSIIOT APOGHbIE PENNKA.

11 |B yem npuHUMNnanbHoe oTnnyme gpoBHbIX PennuK OT NOSIHOrO PaKTOPHOMO SKCNEPUMEHTa.

12 |OcHoBHble cBonCTBa APOBHOMO M NOSTHOrO PaKkTOPHOro aKCNepUMeHTa.

13 B yem 3akntoyaeTcsi CBOMCTBO OPTOrOHanbHOCTU MaHOB.

14 Kakoe nnaHvpoBaHve HasbiBatoT poTaTabenbHbIM U B YEM ero npenmyLLecTBo.

15 Moyemy Heobxoauma paHOOMU3ALNS OMbITOB.

16 Cnocob pacyeTa k03thHMLUMEHTOB perpeccumn Npu NCnosib3oBaHNM ApoBHOro U NOSTHOro YakTOPHOro
3KCNnepuUMeHTa

17 Knaccudukauusa skcnepMMeHTanbHbIX MaHoB. Hay4HbIM U NPOMBbILLMEHHBIN 3KCNEPUMEHT.

18 MnaHvpoBaHWe 3KCNepMMEHTOB AN PELUeHNs IKCTpeMarnbHbIX 3agad. Bugbl napameTpos onTuMu3aummn n
TpeboBaHMSA K HUM.

19 Hay4HblIi 1 npombIlneHHbIN akcnepumeHT. O600LLeHHbIM NapameTp onTumMmusauun. KoMnosmumoHHbie m
HEKOMMO3ULIMOHHBIE MIiaHbl

20 dakTopbl 1 TpeboBaHusA, NpeabaABnsemMble K HUM. BbiBop Buaa Moaenu n noBepxHOCTb OTKMMKa. YpaBHeHne
perpeccun n ero KoagUUNEHTHI.

21 MonHbIn (*)aKTOprIPJ akcnepumeHT. MNocTaHoBka 3agayn Belbop NnapameTpoB 1 dhaktopoB. OnpegenexHve
3KCNnepMMeHTarnbHoN ob6racTn YakTOPHOro NPOCTPAHCTBA.

22 MaTtpuua nnaHnpoBaHusi akcnepuMeHTa 1 cnocobbl ee NOCTPoeHust. MonNHbIN PakTOPHBIN aKCNnepPUMEHT 2K.

23  |NnuHeriHble adhdbekTbl N 3 deKTbI MapHOro B3anmogencTems. CBONCTBa NOMTHOMO PaKTOPHOrO 3KCNEpUMEHTA.

24 [pobHbIN hakTopHbIN aKcnepuMeHT. MnHMMm3aumsa ymcna onbiToB. PerynspHble opobHblie pennukuy,
onpefensaLine KOHTPacTbl U rEHEPUPYIOLLNE COOTHOLLEHNS.

25 Ceonctea apobHOro hakToOpHOro SKCNEPUMEHTOB.

26 PoTtoTtabenbHocTb. MNpoBegeHne akcnepnuMeHTa U aHanm3 nNoslyYeHHbIX AaHHbIX.

27 Peanu3aumnsa nnaHa akcnepumeHTa u paHgomusaums. O6paboTka pesynbTaToB aKCNEpPUMEHTa, PErPeCCUOHHbIN
aHanv3 n MeToj HauMeHbLUNX KBaApaToB.

28 PacueT koachduumMeHTOB MOAENN 1 NpoBepKa UX CTaTUCTUYECKON 3HAYUMOCTMU.

29 lNMpoBepka agekBaTHOCTM Mogdenu. MIHTepnpeTaumsa pesynbTaTos.

30 MeToa kpyToro BocxoxgeHus - metog bokca-YuncoHa

31 |Metopg Naycca-3engens

32 OAaHOMaKTOPHbIM AUCMEPCUOHHBINA aHanNMs.

33 ﬂ,ByX(baKTOpHVbIVI AMcnepcuoHHbIN aHanua. NocTpoeHne ABYXEaKTOPHOrO 3KCNepMMEHTa C UCMOSb30BaHNEM
KBagpaTU4HOM MOOENN.

34 KoadhdumumeHT koppensaumm MNupcona.

35 KoppensaumnoHHble Nons 1 uenb UX NOCTPOEHUS.

36 MoHsATHE KOpPENALUMOHHBIX CBA3EN, UX Knaccudukaums.

5.2.2 TunoBble TeCTOBbIE 3aaHNA

He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OpUeHTUPOBaHHbIE 3afAaHus (3apayn, Kemchbl)

1. Hantu psag MaknopeHa ans oyHKuumn cos2 X.
2. TlocTponTb C MNOMOLLLIO WHTEPNONAUMOHHON opMynbl JlarpaHka WHTEPNONAUMOHHLIA MOMMHOM  ANs

YHKLUMM, 3HAYEHUSI apryMeHTa U COOTBETCTBYIOLLME 3HAaYEeHUs (PYHKLMI NpeacTaBneHbl Tabnmue.




5.3 MeToanuyeckne matepuanbl, onpegensivolime npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUI, BrageHui (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsaoK NMKBUAALMM aKafaeMNnyeckomn
3a10/MKEeHHOCTH

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUPOBaHO rokarbHbIM HOopMaTuBHbIM aktom CIIOrYMTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLETO KOHTPONS YCNEBAEMOCTM U NMPOMEXYTOYHOM aTTecTauumn obyyatoLmnxca»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas X MucbMeHHas X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

Mpn npoBegeHun ak3ameHa Bpemsi, OTBOOMMOE Ha MOArOTOBKY K OTBETY, cocTaBnsieT He 6Gonee 30 MuH.
Mcnonb3oBaHue coToBbIX TeNegoHOB 1 NOgOOHbLIX YCTPOWCTB 3anpeLleHo.
B TeueHun cemecTpa BbINOMAHSAETCA KOHTPONbHasa paboTa.

6. YHEBHO-METOOU4YECKOE U MH®OPMALIMOHHOE OBECIMEYEHVE OAUCUUIMITIAHBI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | WN3paTensctBo | l"on nspaHus | Ccblnka
6.1.1 OcHoBHas y4yebHas nuTepaTtypa
MBaHoB O. M. MnaHupoBaHue Cankr-MeTep6ypr: http://publish.sutd.ru/
3KcnepuMMeHTa crerynTa ) 2018 tp_ext_inf_publish.ph
p?id=201815
W.B. Pemnsosa MnaHmpoBaHue M-BO Hayku 1 BbICLUErO http://nizrp.narod.ru/
aKcnepumMmeHTa npu| obpasosaHua PP, C.- metod/kafinfizmtex/1
paspaboTke cucteM| lMeTepb. roc. yH-T Mpom. 614867535.pdf
ynpasneHus. 4.1 : npaktukyM| TexHonorui u gusanHa, 2020
Bbicw. WK. TexHonormm un
3HepreTukn. - CaHKT-
MeTtepbypr : BLWUTO
Cnoerynta
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
Myravesa, T. M. MnaHuposaHne Camapa: Camapckui http://www.iprbooksh
3KcnepmMMeHTa rocyaapCTBeHHbIN 2018 0p.ru/90698.html
TeXHUYECKUI
yHuBepcutet, 95C ACB
HOauH, tO. B.,|Opranumsauus 7] EkatepuHbypr: http://www.iprbooksh
Maricypagse, M. B.,|matematnyeckoe WspaTtenscTBo 2018 0p.ru/106473.html
Boponasckuin, ®. B.,|nnaHupoBaHune Ypanbckoro
MonoBa, A. A. aKkcnepumMmeHTa yH/BepcuTeTa

6.2 Mepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM
OnekTpoHHO-6nbnmoTeyHas cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTI CIB INYMTA [OnekTpoHHbi pecypc].  URL: http://nizrp.narod.ru

OneKTpoHHO-6MbnmoTeyHas cuctema «Abyke» [OnekTpoHHbii pecypc]. URL: https://iwww.ibooks.ru/

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpoCcTpaHsAeMoro NporpamMmmMHoOro oéecneyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnucaHue MaTepuanbHO-TeXHMYeCcKon 6a3bl, Heo6xXxoAUMON Ans ocyllecTBlIeHUs obpa3oBaTeNbLHOro
npouecca no AUCUUNIIMHe



Ayautopus OcHalueHue

MynbTumeauiiHoe ob6opyaoBaHue, crneLannsnposaHHas mebenb, Aocka
NekumoHHas ayauTopus

MynbTumegnnHoe obopygoBaHuWe, KOMMbIOTEPHAA TEXHMKA C BO3MOXHOCTbIO MOAKITHOYEHUS K
KomnbtoTepHbilt knacc |[cetn  «MHTepHeT» w©n  obecneyeHneM [ocTyna B 3MEKTPOHHYD  MHAOPMALIMOHHO-
obpasoBaTenbHyto cpeay




