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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uenb AaucumnnuHbl: CdopmmpoBaTe KOMMNETEHUMM oOOyvarwoweroca B obnactv  nnaHMpoBaHUs
3KCMEPMMEHTOB N aHanm3a ux pesynbTartoB. [1onyy4nTb 3HAHWS O NPUHUMMNAX MSAHMPOBAHUSA 3KCMEPUMMEHTA, NeXalunx B
OCHOBE oOpraHusauum yHAaMeHTanbHbIX WM MPUKNAgHbIX HayYHbIX UCCnefoBaHWiA. [Ons OOCTWXKEHUS 3TOW  Lenu
HeobxooMMO pellnTb 3ada4vM MO PacCMOTPEHUIO SKCMEpPUMEHTarbHbIX UCCnedoBaHU kak 6asbl Ans BbIMNOMHEeHUs
HayKOEMKMX pa3paboTok, paccMOTpPeTb BOMPOCHI KracCuUUKauum SKCNMEPUMEHTOB, W3Y4UTb BO3MOXHbIE CMNOCO6bI
MOAENMPOBaHWA NOBEOEHUSA SKCMEPUMEHTArbHbIX CUCTEM.

1.2 3apgavum gUCLUMUNIIUHBI:

. CdopmmpoBate npeactaBneHne O MNpaBUITbHOW OpraHM3auumM 3KCNepuMMeHTa npu NpoBe4eHUn
Hay4HO-UCCneaoBaTenbCkuX paboT, NO3BOMAOLWEro MOMyYMTb MaTeMaTU4eckMe MOOENU U3yvaeMblX TEXHONMOMMYECKMX
NpPOLEeCCOB, HAa UX OCHOBE OCYLLECTBUTL ONTUMM3ALMIO COOTBETCTBYIOLLMX KOHCTPYKTUBHBIX U PEXUMHbLIX NapamMeTpoB;

. HayunTb ymMeHUI0 MCNonb30BaTb TEOPETUYECKNE MOMNOXEHUSI N COBPEMEHHbIE METOAbI NMAaHUPOBAHUS 1
00paboTkM aKCnepuMeHTa Npu NPOBEAEHUN HAaYYHbIX UCCNeaoBaHUN.

1.3 TpeboBaHMA K npeaBapuUTeNbHOW NOArOTOBKEe OOy4aloLerocs:

MpepBaputenbHas NoAroToBka NpegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHNS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY NU3YYEHUN AUCLMMNIINH;

2 KOMNETEHLUWN OBYYAIOLWLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

MK-3: Cnoco6eH ocyLuecTBNATb KOHTPOSb TEXHONMOMNMYeCKMX NPOLeCCOB U3roTOBNEHMS MaMHOCTPOUTESNbHbIX
u3aenui v Apyrov NPoayKLuMN BbICOKOW CIIOXXHOCTU U ynpaBneHue uMmm

3HaTb: METOOVKM U MPUHUMMbLI MAAHNPOBaHUST 3KCMEPVMEHTA, NexallMe B OCHOBE OpraHusaumv (pyHOameHTanbHbIX U
NPUKNagHbIX Hay4YHbIX WCCrefoBaHWM, (YHKUMOHanNbHbIE BO3MOXHOCTM cucteMm cbopa, obpaboTkm M oToOpakeHus
MH(OPMaLIMN O TEXHONOMMYECKNX NPOLECCax U3roTOBIIEHNSI OPYro NPOAYKLMN BbICOKON CIOXHOCTW.

Ymetb: nnaHnupoBaTb TEXHOJIOTMYECKME IKCNEePUMEHTbI; WUCMOJ1b30BaTb BO3MOXHOCTU AOaHHbIX SCADA-cuctem ans
aHanmsa I'IpOI/I3BOﬂ,CTBeHHOl7I cuTyauun npu n3rotoerieHUnN npoaykumm BbICOKOW CITOXXHOCTW.

Bnagetb: MeTogamu npoBedeHust uccrnegoBaHun ¢ npumeHeHneM CAD-, CAE-, CAPP-cuctemM TexXHONMOrM4Yeckux
NPOLIECCOB N3roTOBMEHUSA MPOAYKLMN BbICOKON CIOXHOCTM; OCHOBaMW NOATOTOBKW MPEANOXEHWUA Mo NpeaynpexaeHnto un
nukengaumm 6paka npu U3roToBNEHUN NPOLYKLMM BbICOKOW CIOXHOCTMU.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
o & paboTta
HanmeHoBaHWe 1 cogepxaHue pasaenos, TEM U o) CP
Yy4€OHbIX 3aHATUN % §g<,, TNek. Mp. (4acnl)
O Z | (yackl) | (4acekl)

Pazgen 1. MeToabl nnaHNMpoBaHMs 3KCNEPUMEHTOB

Tema 1. Obwme BONPOCHI NMAHUPOBAHMUSA U OpraHM3auuun
3KcnepuMeHTa

OcHoBHble NOHATUSA n onpeaeneHus. MeToabl
nnaHupoBaHust  akcnepumeHTa.  daktopbl,  YyHKUUK
OTKNWKa, MaTpuua  NNaHWPOBaHWUS  3KCMEPUMEHTOB, 05 12
NOMHbLIN  PaKTOPHbIA  3KCNEPUMEHT,  paHOoMu3auus,
ancnepcus, ypoBeHb 3HAYUMOCTMN.

Tema 2. AncnepcuoHHbIn aHanmns

OaHodaKkTopHbIN OUCNEePCUOHHbIN aHanus.
[ByxdhakTopHbI ANCNEPCUOHHBIN aHanu3. [locTpoeHue
OBYX(DAKTOPHOrO  3KCMepuMMeHTa C  UCMNOMb30BaHUEM 05 13

KBagpaTU4HON Moaenu.

Tema 3. KoppensaunoHHbIn aHanua

Koppensauua v koppensaumoHHbin aHanui. KoadduumeHT
koppensumm  lupcoHa. [loHATME  KOPPEnsLMOHHbIX
cBsA3en, ux knaccudukaums. KoppensumoHHble nons u 05 2 12
uenb UX NOCTPOEHMS.

Tema 4. PerpecCroHHbI aHanua

OcHoBHble noHATUA u onpegenennsa. OueHka ypaBHEHUS
perpeccun MeTOAOM HauMeHblumx kBagpaTtoB. OueHka
3Ha4YMMmocTn  KoagpcpuumeHToB. OueHka afekBaTHOCTU 05 2 12
mogenu. HenuHenHas perpeccusi ’

Pazgen 2. ®akTtopHble nraHbl 9KCNepUMEHTOB

Tema 5. MnaHnpoBaHue MHOroakTOpPHOro

3KcnepuMeHTa

OaHodaKTopHbIN 3KCMNEPUMEHT. [ByxdaKkTopHbIN

aKcnepumMeHT. TpexdaKkTopHbIn akcnepumeHT. ObpaboTka 05 2 12

pe3ynbTaTtoB NMOJIHOIO (*)aKTOpHOFO JKCNepUMeHTa.

Tema 6. Apo6GHbI hakTOPHbIA AKCNEPUMEHT

Pa3bneHne dakTopHbiXx nnaHoB Ha 6nokn. [OpobHble
pennukn, HenomHble nfaHbl, peanusauusa cTpaTernu
NNaHUpoBaHUSA 3KCNepUMEHTa, (PaKTOpHblE MMaHbl Mpu 05 2 12
ApOBHOM (haKTOPHOM IKCNEPUMEHTE. '




Tema 7. PoTaTtabenbHoe nnaHMpoBaHue

PotatabenbHocTb nnaHOB nepBoro nopsgka. [1naHbl
BTOpOro nopsaaka. KOMI‘IO3I/ILLI/IOHHbIe nnaHbl.
OpTOFOHaJ'IbeIe LeHTpallbHble KOMMNO3MLUWUOHHbIE MNiaHbl. 20

PotoTtabenbHble LeHTparbHbl€ KOMNO3NLNOHHbIE NMNaHbl.

Pasnen 3.
3KCMEPMMEHTOB

lMnaHuposaHue

JKCTpEeMalibHbIX

Tema 8. O6OwWwme BOMPOCHI 3KCNEPUMMEHTANLHOrO Moucka

3KCTpEMyMa.
MeTtop

KPYTOrO  BOCXOXOEHUSI.
nrnaHupoBaHUsi aKkcnepumeHTa. O6paboTka pesynbTaToB

CuMnneKkcHbln  MeToq

3KCNepuUMeHTa. OpepneneHne TOYHOCTHU JaHHBbIX, 0,5 15
Nony4YeHHbIX NPU NPOBEAEHUN SKCNIEPUMEHTA.
Tema 9. MeToabl 3KCnepMMeHTanbHOM oNTUMU3aunmn
dakTopHbIEe mMeToabl onpeageneHus 3KCTpeMyMa.
LaroBble MeTodbl 3KCMEpUMEHTamNbHOM ONTUMU3ALIMMN.
MeTon kpyTtoro BocxoxzeHuss - MeTton bBokca-YuncoHa, 05 15
meTog [Maycca-3engens. ’
UTtoro B cemecTpe (Ha kypce ans 3A0) 4 8 123
KoHcynbTaumm 1 npoMexxyTovHasi attectaums (Ok3ameH) 2,5 6,5
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 14,5 129,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4yeBHbIM NaHoM He NpeayCMOTPEHO

5 BANNBHO-PEUTUHIOBASl CACTEMA OLIEHUBAHUSA

Mcnonb3oBaHue GaJ'IJ'IbHO-peIZTI/IHFOBOIZ CuUCTemMbl HE NpeayCMOTPEHO.

6. ONMUCAHUE NMOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPECTB OLIEHUBAHUS PE3YJIbTATOB

6.1 Noka3aTenn oueHMBaHUA

OBYYEHUA

Kon komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs

MNK-3

1. dopMynupyeT OCHOBHbleE METOAMKM W MPUHLUMMBI MOATOTOBKM M MpoBeAeHus!
3KCMEePUMEHTarbHbIX UCCe0BaHUA.

2. Wcnomb3yeT MeTOAMKM MAAHUMPOBAHWA  TEXHOMOTUYECKUX  3KCNEPUMEHTOB;
ncnonb3yeT pesynbTaTbl MNPOBEAEHHbIX SKCMEpPUMEHTanbHbIX UCCcreaoBaHuin  ans
NOAFOTOBKN HAaYy4YHO-TEXHUYECKUX OTYETOB, 0630POB 1 NyGrnKaLuii.

3. AHanusupyeT pesynbTaTbl 06paboTKM pasfMyYHbIX IKCNEPUMEHTaNbHbLIX AaHHbIX;
MCMONb3yeT HaBblkM MOAFOTOBKM MflaHOB, [OKNagoOB WM OTYETOB O YCMOBUAX M
pesynbTaTax NpoBeAeHHbIX 3KCNEPUMEHTOB.

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHnBaHuSA

Kputepum oueHnBaHms cchopMnUpoBaHHOCTU KOMMNETEHLMI

5 (oTnunyHO)

YcTHoe cobecenoBaHue MucbmeHHasn paboTa
OTBeT CTyAEHTa COAEPXKUT:
YA Aep Pabota BbiNONMHEHa B MOJSIHOM
rnybokoe 3HaHWe MNporpaMMHOro o
obbeme c cobnogeHnem Tpebyemon
maTtepuana, a Takke OCHOBHOIO N o
. nocreagoBaTenbHOCTU OEencTBuUN,
codepXaHusi M HOBaUWUA  NEKLUMOHHOro
~ | camocTosTENBHO. MpaBunbHO BblOpaHbI
Kypca, HO CpaBHEHMIO C Yy4ebHon
UTEDATVDO: napametpbl u obopygoBaHue. BbiNOMHeHbI
patypou, ycrioBusi U pexumbl,  obecnedvBalome
3HaHue KOHLeNnTyanbHo-
. ! noslyyeHne  MpaBUNbHbIX  pe3ynbTaToB
MOHATMIHOIO annapara BCEero Kypca; BLIBOSOB
3HaHue MOHOrpaguyeckon




nuTepaTypbl N0 Kypcy,
a TakKe CBUAETENbCTBYET O CMOCOBHOCTM:
CaMoCTOSITENBHO KPUTUYECKM
OLIEHMBATb OCHOBHbIE MOMOXEHUS KypCa;
YBA3bIBATb TEOPUIO C NMPAKTUKOM.
OueHKka «OTMWYHO» HE CTaBUTCH B
Cny4yasix ~ CMCTEMAaTUYECKMX  MPOMYCKOB
CTYAEHTOM 3aHATUIA MO HEYBaXUTENbHbLIM
npuuMHaMm, a Takke  HenpaBuIbHbIX
OTBETOB Ha [OOMOMHUTENbHbLIE BOMPOCHI
npenoasaTens.

OtBeTt CTyAeHTa CBMOETENbCTBYET!.
O NOJIHOM 3HaHUK MaTtepuana no

nporpaMmme;
O 3HaHWM  pEeKoMeHOOBaHHON
nuTepartypsl,
BeinonHeHbl TpeboBaHMA K OLEeHKke
a TaKkKe COOEpPXWUT B LIESIOM MPaBUITbHOE,
«OTNWYHO», HO ObIMO  JonyuwleHo [ABa-Tpu
4 (xopoLuo) HO He BCcerga TOYHOE n N -
HegoyeTa, He Bonee ogHOM Herpybon ownbku
apryMeHTUpoBaHHOE N3noxeHve
1 OfHOro HepJo4eTa.
maTtepuana.
OueHka «Xopowo» He CcTaBuTCsa B
cnyyasx nponycKoB CTyOEeHTOM

CeMUNHapPCKNX " nNeKUMUOHHbIX 3aHATUA No
HeyBaXXUTeJlbHbIM NMpU4nHaMm.

OTBeT CTyAeHTa COAePXUT:

NMOBEPXHOCTHbIE  3HaHWSA Ba)KHEWLLINX
pas3genoB  nporpaMmbl UM COAEpXKaHus
NEKLUMOHHOrO Kypca;

3aTpydHEHVs C WCMOSIb30BaHMEM Hay4HO-
MOHATUIAHOTO annapata W TepMUHOIIOTUM
Kypca;

CTpeMIieHMe NOTMYECckM YeTKO MOCTPOUTb
OTBET, a TaKkke CBMOETENbLCTBYET O
BO3MOXHOCTM MocrieaytoLero oby4eHus.

Pabota BbINoONMHEHa He MOMHOCTbIO
HO OOBEM BbIMNOMHEHHOW YacTW TaKkoB, YTO
No3BOSISIET MOSYYUTb NPaBUSbHLIA pe3ynbTaT U
BbIBOA; €CnM B XOA4e BbINOSIHEHMA npuema
OblNy foNyLLEHbI OLLUMOKK.

3 (yBoBneTBOpUTENBLHO)

CraBuTca CTYAEHTY, nmMetoLiemy
CYLLECTBEHHblE  MpoBenbl B 3HaHWK
OCHOBHOMO MaTtepuana no nporpamMme, a
Takke OONYCTUBLUEMY MNPUHLMMNASbHBIE
OLIMBKM NpY U3NOXKEHUW MaTepuana.

PaboTa BbIMONMHEHa He MOIHOCTLI0 U
00bEM  BLINOMHEHHOW 4actu  paboT  He
no3BonsieT cAenatb NpaBUIbHbIX  BbIBOAOB;
€CIN NpUEeMbI BbIMOJHANUCH HEMPABMUITLHO.

2
(HeyooBneTBOPUTENBHO)

6.3 TunoBble KOHTPONbHbIE 3agaHus U/MNN UHbIe MaTepuarnbl, UCNOSIb3yeMble ANA OLEHKU pe3yfibTaToB
oby4eHus
6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n dopMynupoBKN BONPOCOB

Kypc 1

IMoHATME KOpPEenALMOHHbBIX CBA3EN, UX Knaccudurkaums.

KoppensunoHHble nonsi 1 Lerb UX NOCTPOEHUS.

KoadhdumumeHT koppensumm MNnpcoHa.

[ByxXdakTOpHbIN OUCNEePCUOHHbIM aHanu3. [ocTpoeHne ABYX(akTOPHOro 3KCNepMMeHTa C UCNoNb30BaHMEM
KBagpaTUYHOM MoJenu.

OaHOaKTOPHbIN AMCNEPCUOHHbIN aHanu3.

MeTopg Naycca-3enigens

MeTop KpyTOro BocxoxgeHus - metof bokca-YurncoHa

MpoBepka agekBaTHOCTM Moaenu. MiHTepnpeTaumst pesynbTaToB.

O[N] & [WIN|-

Pac4eT koappmumneHTOoB Mogenu n NnpoBepka Ux CTatMCTUYECKON 3Ha4YMMOCTH.

Peanusaunsa nnaHa akcnepumeHTa u paHgommnsaums. ObpaboTka pe3ynbTaToB SKCNEPUMEHTA,
PEerpeccuoHHbIN aHanma U MeTos HaMMeHbLUUX KBaapaToB.

—_
o

PotoTabenbHoCTb. I'IpOBe/J,eHme 9KCnepnmMeHTa n aHanna nojlyd4eHHbIX AaHHbIX.

alla
N|—~

CeoricTtBa ApobHOro hakTopHOro 3KCNepMMEHTOB.

[po6HbIN hakTOpHBIN akcnepuMeHT. MUMHUMM3aUms Ynucna onbiToB. PerynsapHble ApobHbIe pennnku,
onpegenstoLmne KOHTPACcTbl U FreHEPUPYIOLLIME COOTHOLLIEHUS.

N
w

RN
N

JInHenHble adhdekTbl 1 3dhdeKTbl NAapHOro B3ammoaencTems. CBoncTBa NOMHOMO PakTOPHOro SKCNepUMeEHTa.




15 MaTpuua nnaHnpoBaHUS SKCNEPUMEHTa U CNocobbl ee NOCTpoeHUs. [onHbIN aKTOPHbLI SKCNEPUMEHT 2K.

MonHbIN hakTOpHBIN 3KCnepumeHT. lNocTaHoBKa 3aaym BbIOOp NapameTpoB 1 daktopos. OnpeneneHue

16 3KCnepMMeHTanbHoOM o6racTn hakTOpPHOro NPOCTPaHCTBA.

17 dakTopbl 1 TpeboBaHus, NpeabsaBnsemble K HUM. Beibop Bruaa mogenu n noBepxHOCTb OTKMMKA. YpaBHeHne
perpeccun 1 ero KoapULUEHTHI.

18 Hay4uHbIi 1 NPOMBILLNEHHBIN 3kcnepuMeHT. O600LEHHbIM NapameTp onTumMusauumn. KoMnosmumoHHbIE 1
HEKOMMO3ULMOHHbIE NnaHbl

19 lMnaHnpoBaHWe 3KCNEPMMEHTOB ANS peLLeHns SKCTpeManbHbIX 3aaad. Buabl napameTpoB ontummnsauum m

TpeGOBaHMFI K HUM.

20 |Knaccudukaumst akcnepuMeHTasbHbIX MaHoB. HayyHbl U NPOMbILLTIEHHbI 9KCNEPUMEHT.

Cnocob pacyeTa k03 PULNEHTOB perpeccmm Npu Ncnonb3oBaHUM JPOBHOro U NOIHOrO haKTOPHOro
3KCnepuMeHTa

21

22 Moyemy HeobGxoamMma paHOOMM3aUMS ONbITOB.

23 Kakoe nnaHnpoBaHUe Ha3blBalkoT pOTaTa6eﬂbeIM M B 4YeM ero npenmyLiecTBo.

24 B 4em 3akntoyaeTca CBOMCTBO OPTOrOHaNbHOCTW MNaHoB.

25 OcHoBHble cBONCTBa APOGHOMO M NOMHOMO PAKTOPHOrO SKCMEPUMEHTA.

26 | B yeMm npuHUMNUanbHoe oTnnYMe APOGHbLIX PEnsNK OT MOSTHOTO (DaKTOPHOTO 3KCMEPUMEHTA.

27  |YTo Takoe ApobHasa pennvka 1 NnoYemMy Ha NepBbiX aTanax aKcrneprMeHTa NPUMEHSIIOT APOBHbLIE PenvKu.

28 Kakoit akcnepuMeHT HasbiBaeTCsl NOMHbIM (DaKTOPHbLIM.

29 TpeboBaHus K BENMYNHE MHTEpPBana BapbMpoBaHMsI.

30 Kak BbIGMpaloTcs OCHOBHOWM YPOBEHb M MHTEPBArbl BapbMpOBaHMS (PaKkTOpPOB.

31 YkasaTb Ha 0cCO6eHHOCTM 3Tana Belbopa hakTopos.

32 MpuBecTn oOLLyI0 CXEMY NMNaHNPOBAHUSA SKCNEPMMEHTOB.

33 B yeMm pasHuLa TPaaULIMOHHOTO NOAX0Aa PelLleHUs SKCTpeMarnbHbIX 3a4a4d U NnaHMpoBaHNeM
SKCMEPUMEHTOB.

34 Kakve 3agaym HasblBalOT SKCTPEMANbHbLIMMU.

35 DYHKLMA OTKNMKA, YpaBHEHNE perpeccumn KoadumumeHTbl perpeccuu.

36 AKTMBHBIN 1N NACCUBHbIN 3KCMNEPUMEHTHI.

6.3.2 TunoBble TeCcToOBble 3afaHNA

He npegycmoTtpeHo
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHLbIE 3afaHNA (3a4ayun, KeUChl)

1. Hantu psg MaknopeHa anga dyHKUMm cos2 X.

2. TlocTponTb C NOMOLLBID MHTEPNOMSAUMOHHON dopMynbl JlarpaHXa WHTEPNONAUMOHHBIA MNOSIMHOM — Ans
PYHKLMK, 3HAYEHUS apryMeHTa 1 COOTBETCTBYOLLME 3HaYeHUa pyHKUMM NpeacTaBneHbl Tabnuuen.

6.4 MeToanyeckue maTtepuansl, onpefensitouime npoueaypbl oLleHUBaHUA pe3ynbTaToB 0by4eHUs
6.4.1 YcnoBusa gonycka o6y4arollerocsi K NpoMexyToyHoM aTTecTauum U nopsaoK NMKBU4aUumM akagemMmm4eckomn
3a0MmKeHHOCTHU

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauMu pernamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLmnxcsa»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTaymum nNo AucumUniIMHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTaLmMu nNo gUCLUNIHe

Mpu npoBedeHWM 3K3aMeHa BpeMmsi, OTBOAMMOE Ha MOAFOTOBKY K OTBETYy, cocTaBnsieT He Gonee 30 MwuH.
Wcnonb3oBaHne coToBbIx TENeOHOB U NOAOOHbLIX YCTPOWUCTB 3anpeLleHo.
B TeuyeHun cemecTpa BbINOMHSAETCA KOHTpOnbHas paboTa.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OAUCUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspgaHus | Ccblnika

7.1.1 OcHOBHas y4yebGHas nutepaTtypa




MpeHnwmHa H. A, |OcHoBbl Hay4HbIX http://publish.sutd.ru
BabknHa H. M. nccnenoBaHui, Itp_ext_inf_publish.p
opraHusauus n CaHkr-leTepbypr: 2019 hp?id=2019220
nnaHnpoBsaHve cneryntg
aKCnepuMeHTa.
MpakTnyeckme 3aHATUA
Xnmuenko, A. B, |lnaHnpoBaHue c B http://www.iprbooksh
MwuweHnko, H.  W.,|akcnepumeHTa apatoB. By3oBckoe 2021 op.ru/110117.html
Bbikos, B. B. obpasoBaHue
U.B. Pemusosa MnaHmpoBaHue M-BO HayKu 1 BbICLLETO http://nizrp.narod.ru/
3KCnepuMeHTa npu| obpasoBaHus PO, C.- metod/kafinfizmtex/1
paspaboTtke cuctem | lMetepb. roc. yH-T NpoMm. 614867535.pdf
ynpasneHus. 4.1 :| TexHomorun u gusaina, 2020
NpaKkTUKym BbICLU. LK. TEXHONOMMK U
aHepreTuku. - CaHkT-
MeTepbypr : BLUTS
cneryntn
7.1.2 lononHuTenbHasa y4ebHaa nutepartypa
Myradesa, T. M. MnaHupoBaHue Camapa: Camapckui http://www.iprbooksh
3KCcnepMMeHTa rocyaapCTBEHHbIN 2018 op.ru/90698.html
TEXHUYECKUN
yHuBepcuteT, 36C ACB
HOauH, tO. B., | Opranusauus 7 EkaTepuHbypr: http://www.iprbooksh
Maiicypagse, M. B.,|matematuyeckoe N3paTtenbcTBo op.ru/106473.html
Bogonasckun, @. B.,|nnaHupoBaHue Ypanbckoro 2018
Monosa, A. A. aKcrnepuMeHTa yHUBepcuTeTa

7.2 NepeyveHb npodeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMAaLMOHHO-CMPaBO4YHbIX CUCTEM

OnekTpoHHo-6MbnnoTevHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/

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

OneKTpoHHO-OMbnnoTeyHas cuctema «AMbyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpoCcTpPaHAeMoro nNporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

7.4 OnucaHme MmaTtepuanbHO-TEXHMYECKOW 6a3bl, HEOGXOAUMOMN ANA OCYLLEeCTBNEeHUA o6pa3oBaTenibHOro
npouecca no gUcCUUnIInHe

Ayautopus OcHalleHune

MynbTumMeguiiHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, Jocka
JlekunoHHas ¥ A pyA 4 P A
ayautopus

MynbTuMeauiitHoe 06opyaoOBaHUE, KOMIMbIOTEPHAs TEXHUMKA C BO3MOXHOCTbIO MOAKMIOYEHUS K
KomnbioTepHbIl knace |ceTn  «MHTepHeT» ©n obecneveHnem AocTyna B 3MEKTPOHHY  MHGOPMALIMOHHO-
obGpa3zoBaTenbHyto cpeay




