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Pabouas nporpamma guUCLMNINHBI COCTaBIEHa B COOTBETCTBMU C dheeparbHbIM rocyaapCTBEHHbIM 06pa3oBaTeribHbIM
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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aumcumnnuHbl: CdopmmpoBatb komneTeHuun obydyatowierocs B 06nacTuHay4yHO-MccrnenoBaTenbCKon
paboThbl, a Takke (OPMUPOBAHMS HABBLIKOB CAMOCTOSITENBHOIO NPOBEAEHUSI MOUCKOB NUTEPATYPHbLIX UCTOUHWNKOB MHpopMaLMm
no Teme uccrnenoBaHus, 0606LLeHMs 1 NyGNMYHOro NpeACcTaBeHUs NoyYeHHbIX PesynbTaTos.

1.2 3apgauv AUCLUNNUHBI:

* PackpbITb MPUHLUMNbBI HAYYHOW AeATENbHOCTU, KPUTEPUM HAYHHOTO 3HAHWS Y OCHOBHbIE 3aKOHbI JTOMMKK;

+ PaccMoTpeTb noaxodbl K Hay4YHbIM MCCNEeAOBaHUSIM, UCMOMNb30BaHNS Pa3NUYHbIX MHAOPMALMOHHBIX UCTOYHUKOB,
hopMynmpoBaHusa Lenen paboThl;

* [Moka3aTb 0COBEHHOCTU NPOBEAEHMSA UCCEAOBaHNI B 0O6NacTh 3alnThl OKpyXatoLen cpeabl, 06ocHoBaHMe Bbibopa
METOLOB aHanm3a npu peLleHnn KOHKpeTHbIX 3agay obyyaoLmnxcs MeTogam CMHTE3a 1 aHanm3a TEXHOMOMMYECKUX CXEM;

» CdopmrpoBaTh HaBblkM NPaKTUYECKOro 0606LLIEHNS AaHHBIX, UX OLEHKW, MOArOTOBKM U MpeAcTaBreHUs OTYETOB,
Hay4HbIX NyGrmkaumi n nybnmyHom 3awmTbl pe3ynbTaToB paboThbl.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroToBKe O6y4aloLerocs:
MpenBapuTenbHas NOAroTOBKA NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKasaHHbIX B M.
2, Npy U3y4YeHUN OUCLUMNIIUH:

TeopeTuyeckme 0CHOBbI UHXEHEPHOW 3aLLMTbl OKpY>KatoLLen cpeabl
MpombilneHHas aKonorusi
MogenupoBaHve NpoueccoB 3aluThl OKpyXatoLLen cpeibl

2 KOMMNETEHLUWN OBYYAIOLWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

MK-3: CnocobeH oueHnBaTb ANHAMUKY HEFaTUBHOIO BO34EACTBUSA TEXHOMOrM4YeCKMX NpoLeccoB opraHu3aumm Ha
OKpyXaloLLyto cpeay

3HaTb: TVUNOBblIE MeTOAbl U CNOcobbl BbINOMHEHUS 3KCMEPUMEHTANbHOW UCCNeAoBaTeNbCKOW PaboTbl UMU pPEeLLEeHUs UHbIX
NpUKNagHbIX 3a4ay A5t yCTaHOBIEHNS MPUYMH aBapuiiHbIX BbIGPOCOB U COPOCOB MOMMIOTAHTOR B OKPYXXaIOLLYO cpeay

YMeTb: onpefenaTb MepapxMyeckyro CTPYKTYypy uenerd W 3adad UCCrefoBaHus WU MHOW MpUKNagHoOW 3agadv ans
YCTaHOBMEHUSA MPUYMH M NOCNEACTBUMA aBapunHbIX BbIBPOCOB M cOpOCOB, BbiOMpaTh BCNOMOratenbHOe W UcnbiTaTenbHoe
obopygoBaHMe, XMMUYECKYD Mocydy, peakTuBbl MU MaTepuarnbl B COOTBETCTBUM C HaydHO-UCCReAoBaTeNbCKUMM 3ag4adamu
TEXHUKN

Bnapetb: MeTogamMn  KOHTpOSIA  NpaBUNTIbHOCTU  MPUMEHeHna  MeTodoB (MeTO,D,VIK) n cnocobos nposegeHunsa
3KCI'IepI/IMeHTaJ'IbHOl7I paGOTbI npuv noaroToBke I'IpeJJ,J'IO)KeHI/IVI no npeaynpexneHuo HeratuBHbIX BO34ENCTBUN 3arpA3HALWNX
BeLlleCTB Ha OKpyXXatoLlyr cpeny, HaBblkaMu BbiABITIEHUA U OLLEeHKN NoTeHUUalbHbIX MICTOYHUKOB PUCKOB U onacHocTem

MK-4: CnocobeH BLINONHATb paﬁOTbl no MogepHusauun n copepLieHCTBOBaAHUIO TEXHOJNTOrM4YeCKUX npoueccoB
OYNCTKM ra3oBbiX Bbl6pOCOB, CTOYHbIX BOA U OﬁpaGOTKM ocagKoB

3HaTb: OCHOBHbIE NpaBuna 1 NpueMbl oNpeaeneHns Liernen n 3agay HayvyHo NpakTUYecKon AesTenbHOCTM Ans paspaboTku u
3KONOrnyeckoro 060CHOBaHUS! BHEAPEHMS MPUPOL00XPaAHHBLIX TEXHOMOMMIA

YMeTb: [eMOHCTpUpoBaTh pesdynbTaThl paboTbl C COOTBETCTBYIOLWEN HOPMAaTMBHOW [OOKYMeHTauuewn, apryMeHTMpOBaHHO
orpaHM4MBaThL KpPYr M3yyaemblX MPOLIECCOB U SIBIMEHMWIA U UCTMONb3yeMbIX METOLOB M3 Yiucna NoTeHUManbHO AOCTYMHbIX Ans
060CHOBaHUA NIaHOB UCMOMNb30BaHUS MPUPOAOOXPAHHON TEXHUKM

BnapeTb: HaBblkaMun OLEHKU NoNy4YeHHbIX pe3ynbTaToB UccrneaoBaHna Unm peleHna WHOWN I'IpI/IKJ'Ia,D,HOI‘/'I 3agayun, cCooTHoCA UX
C N3Ha4anbHO onpeaenieHHbIMU uendaMmm n 3agavyamm BHeapeHna TeXHn4ecknx peLueHvu7| 3alnTbl Opr)KaI-OLLI,eVI cpeabl




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

HavmeHoBaHue v cogepxaHve pasgenos,
TEM U y4EOHbIX 3aHATUIA

CemecTp
(kypc gns 3A0)

KoHTakTHas
paboTta

Jlek.
(4achbl)

Mp.

(4achbl)

CP
(4achbl)

MHHOoBaL.

dopmbl
3aHATUI

dopma
TeKyLLero
KOHTpons

Pasgen 1. MeTogonorus Hay4HbIX
nccrnegoBaHnin

Tema 1. dunocodckue, obuieHayuHble,
YacTHble 1 creumarnbHble MeToAbl Hay4YHOro
nccrnegoBaHus. TeopeTuko-
METOL0I0rM4YEeCKNE OCHOBbI HAay4YHbIX
uccrnegosaHuin. MeTogonorns Hayku.
OcHoBHble meToabl HAP.

Tema 2. KonnyecTBeHHbIE N3MeEpEHUS.
XapaKkrepucTvKka pe3ynbTaToB U3MEPEHUI KaK
CrnyyYanHbIX Benu4yuH. MorpewwHocTyr
namepeHu. Popmbl NpeacTaBneHns
KOHEYHbIX pe3ynbTaToB U3MEPEHUIA.
MpakTnyeckue 3aHsaTusA. PacyeTHoe 3agaHue
Ne1 - MaTepuanbHbI 1 TennoBon 6anaHc
npv NPUroToBEHNM "N3BECTHOBOrO MOJSTOKa".

Pasgen 2. lNnaHupoBaHue 1 nposefeHne
Hay4HbIX UCCIefoBaHNN.

Tema 3. Bsaumogencrteme BY3a un
NpeanpusTUS B LLeNsiX peLleHnst NpuknagHbIx
3agad B pamkax HAPC. ObocHoBaHue
NMOCTaHOBKW UCCINEeAOBATENLCKON 3a4auu.
OnpegeneHune akTyanbHOCTM NPoGreMbl.
PaboTta ¢ nctouHmkamm nHcgpopmaumm. x
KpuTuyeckui aHanus n obobieHuve.

Tema 4. MNMogroToBKa, opraHusaumns u
nnaHMpoBaHWe Hay4yHOro uccrneaoBaHus.
Bbibop meToOoOB UccnenoBaHms n nx
Xapaktepuctuka.llogxoabl K COCTaBneHuio
nporpaMmm uccrnenoBaHun, yBs3ka ¢
MMELLMMNCSA BO3MOXHOCTSAMM
nabopartopui. NnaHnpoBaHue aKCnepuMeHTa
ONs TPUMEHEHUN KOPPESALMOHHOrO,
OUCNEepPCHOro, perpeccuBHOro aHanunsa.
MpakTnyeckme 3aHAaTMA. PacyeTHoe 3agaHue
Ne2 - OnpeneneHne aguabatuyeckomn
TemnepaTypbl FOPEHUs1 OpraHNYecknx
BELLEeCTB

Pasgen 3. O606LleHne NonyyYeHHbIX AaHHbIX
1 nx NybrnuyHoe npeacTaBrieHve.

Tema 5. OnpegeneHve aTanos 1 3aaqv B
Hay4Howu paboTte. CtaTucTnyeckas obpaboTka
pe3ynbTaTtoB akcnepumeHTa. OcobeHHOCTU
NoAroTOBKN pedhepaTos, AOKTAL0B U
KypcoBbIX paboT. HanmucaHne v ogopmneHue
BbINMYCKHbIX paboT cTyaeHTamu 7 nx
3awmTa.

MpakTnyeckne 3aHaTus. OnpegeneHune
KonvyecTBa TONNMBa ANS KanbLyHauum
kapboHaTa kanbLuusi u Npyu Nony4eHun okemnaa
antoMuHMA
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Tema 6. O6o6LLeHNEe pe3ynbTaToB
uccrnegoBaHus. Hanvcanne Hay4Ho-
uccregoBaTenbCckoro otyeTa, ohopMneHue
Hay4HbIX CTaTen U Te3NCOB AN
onybnrkoBaHusa B XypHanax, cbopHukax u
Tpy4ax, NoAroToBKa AOKMagoB Ha
KOHepeHLUNn, KOHIPEeCChl, CUMMNO3NYMbI U T.
n.

MpakTnyeckue 3aHsaTus.MatepmanbHbiv 1
Tennosow 6anaHc HeWTpanu3auumn KUCIoT
ANS nonyvyeHus conen

Pasgen 4. OCHOBHbIE MPUHLUMMLI HAYYHOM
pedarenbHocTu. OpraHnsaumss  Hay4vHo-
uccrnegoBaTtenbckon paboTsl B Poccumnckon
denepaumm

Tema 7. Cneuunduka Hay4yHOro
nccrnegoBaHus. MNMoHATUIHBIA annapaT
Hay4HOro nccnegosaHus. YnpaeneHue B
chepe Haykn. YYeHble CTENEHN N yYEHblEe
3BaHus. [logrotoBka Hay4HbIX U HAy4YHO-
negarornyeckunx kagpos B Poccum.
MpakTnyeckue 3aHsaTus. Onpegenenne
KpaTHOCTM LMPKYNAUMM Nynbbl Yepes
BaKyyM-UCNapUTENbHYH YCTAaHOBKY B
nponssoactee AOK.

Tema 8. Knaccudumkaums Hay4HbIX
yypexgeHun. dopmMbl opraHusaunm
yrnpaBneHusi Haykon. Kputepun HayyHoro
3HaHWS B XMMUYECKOMN TexHomnoruu. Hay4yHo-
uccriegoBaTenbekasa AeATeNbHOCTb B
Poccuiickon ®eaepaunn.

MpakTuyeckune 3aHaTUA. OBXMr KonyegaHa.
PasnoxeHne doccoputa bocgopHon
KncnoTom

Pasgen 5. M3bickatensHasa paboTta n Hay4Hoe
TBOPYECTBO.

Tema 9. 3Tnyeckme HOpMbl Hay4HOW paboThbl.
LintuposaHue. OcobeHHOCTU MPUMEHEHMS
uuTaT B Hay4HOM MUCCeaoBaHuu.
MoaroToBka, opraHnsaLms v NnaHMpoBaHue
Hay4yHoro uccnegosanus. Beibop metogos
nuccnegoBaHus 1 X XxapaktepucTtuka.
TexHonorus npoBeAeHNst Hay4YHoOro
3KCnepuMeHTa.

MpakTnyeckue 3aHaTusa. NpeseHTaumm no
nuTepaTtypHomy 0630py BbIOpaHHOW TeMe
BKP.

Tema 10. Xumnyeckas TepmogmHamuka.
[MepBbI 1 BTOPOM 3aKOH TEPMOOUHAMUKW.
CpefHsia U UCTUHHASA TENNOeMKOCTb.
Tepmoxumunsi. 3aBUCUMOCTb TEMJTOBOrO
apdekTa OT TemnepaTypsbl.

MpakTuyeckne 3aHaTUS. 3agaym Ha NepBbin
W BTOPOWN 3aKOHbl TEPMOUHAMUKN.

2 2 mn
4 4 mn
3
6 4 mn
6 11,75 T
A3
10 6 T




Tema 11. TpeTuit 3aKOH TEPMOLUHAMUKM.
M306apHO-n3oTepmMmyecknin noTeHuman
(aHeprust Tnb6ca).N3oxopHo-
N30TEPMUYECKNIA NOoTeHUuan (aHeprus
"enbmMronbua). KoHCTaHTbl paBHOBECUS U
NopsgOK XMMUYECKUX peaKLuui.
MHBapnaHTHOCTb XMMWUYECKOTO
B3aMMOOENCTBUS. 8 4 T
MpakTnyeckue 3aHaTusa. 3agaym Ha TpPeTUn
3aKOH TEPMOANHAMUKW (3HTpOMKS),
CamMonpomM3BONbHOE NPOTEKAHNE XUMUYECKNX
peakuun, BNUstHUE TeMnepaTtypbl U 4aBneHus
Ha KOHCTaHTy paBHOBECKS,
MHOFOCTagUNHOCTb XMMUNYECKMX
B3aMMOENCTBUMN.

Tema 12. MHdopmaunoHHoe obecneyeHne
Hay4HO-MCCNeaoBaTeNbCKOro npowecca.
NHdopmaumnoHHasa ceTb MHTEPHET U Hay4YHble
uccrnegosaHusa. BHegpeHue pesynbTaTos
nccrnegoBaHns B NpakTuky. Bugbl HayyYHoOM 6 4 T
npoaykuun. Ponesas urpa «BeicTynneHve Ha
Hay4YHO-MNpaKTN4eCKon koHdepeHunn".
MpakTuyeckune 3aHaTUA. NpeseHTaums
OCHOBHOW YacTu BblOpaHHoM Teme BKP

WNtoro B cemecTpe (Ha kypce ans 3A0) 16 48 43,75
KoHcynbTauumn n npoMexyToyHasa atTectaums
0,25
(3auver)
Bcero koHTakTHas pab6orta n CP no 64,25 43,75

AUCLMMNVHE

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4ebHbIM MnaHoM He NpedycMOTPeHo

5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHune nokasarteneun, KpUTEPMEB U CUCTEMbI OLleHUBaHUS pe3ysibTaToB 00y4yeHus
5.1.1 NokasaTenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 0by4eHms
KOMMeTeHLunn cpencrea

KnaccudumumpyeT ocHOBHblEe HanpaBneHusi pasBUTHSl Hay4YHbIX
uccnefoBaHui B cdhepe TEXHUYECKUX 3HAHWI ANst 3KONOrMYeCckoro
060CHOBaHUS NPUPOJOOXPaHHLIX TexHonorun OcyLlecTBNseT NOUCK
uHopMaLuK No Nony4YeHHoMy 3afaHuto, cbop 1 aHanu3 gaHHbIX,
MnK-3 HeOOXO4UMBIX OS5 PeLUeHMs MOCTaBMNEHHbIX 3a4a4 Mo Haumy4Lwnum
AOCTYMHbIM MPUPOL0OXPaHHbIM TexHOMorMsIM McnonbayeT
CMCTEMATM3aLMI0  Hay4YHO-TEXHUYECKON MHAOPMaLIMN U COOTHOCUT C
3aJavyamy BHeAPEHUs1 TEXHUYECKMX PELLUEHWI 3aLUTbl OKpY’KatoLLen
cpeabl

Bonpochkl gns ycTHoro
cobeceoBaHus, NPaKTUKO-
OpueHTUpoBaHHbIE 3adaHNA

O6bsACHAET BbIOOP HanpaBnNeHUs, CyLLIHOCTU, CTPYKTYPbl, COAEPXXaHusa n
NOMMKN HAaY4YHOTO UCCIefoBaHMA A1 BbISBNEHMS NPUYNH aBapUAHbIX
BbIOPOCOB 1 COPOCOB 3arpsi3HUTENEN B OKpyXKatoLwyto cpeny MNpumeHseT
TeopeTnveckme n npaktnieckme 3HaHua B opraHnsauunm nposeaeHuns
Hay4YHO-MccneaoBaTenbCKon paboTkl, aHannampyeT 6aHK AaHHbIX N0
MK-4 00ObEeKTY MCCNefoBaHUs, OLLeHMBaET AOCTOBEPHOCTb
3KCMEepPUMEHTanbHbIX AaHHbIX AN YCTAHOBNEHUS BO3MOXHbIX MPUYMH U
nocrneacTBui aBapuiiHbiX BbiIopocoB u copocos OcyulecTenseT
paHXupoBaHue TeXHoCdEpPHbIX Npobrem, ncnonb3yeT NpueMsl
«MO3roBOro «LTypMay, NoAroTaBnmBaeT NPeAnoXeHns Ans BbiSBNEHUS
1 6NOKMpPOBaHMSA NOTEHLMANbHBIX MICTOYHMKOB OMaCHOCTEN

Bonpockl 4nsi ycTHOro
cobeceoBaHus, NPaKTUKO-
OPWMEHTUPOBaHHbIE 3a4aHusA

5.1.2 Cnucrtema v KpuTepmm oLeHNBaHUA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTU KOMMETEHLMIA

LLikana oueHnBaHus
YcTHoe cobecenoBaHue | MucbmeHHasn paboTa




Ob6yuaroLlminca BbIMNOMHUIT pacyeTHbIE U
NPaKTMKO-OPUEHTUPOBAHHbIE 3aA4aHUS UNn
npeacTaBun pacyeTHble 3a4aHns U oT4yeT
3auteHo no YWP. [onyckan HecyLleCTBEHHbIE He npegycmoTtpeHo
owmnbkM B OTBETE Ha BONPOCHI
npenogasartens. YuntbiBatoTcsa 6annbl
HaKoMmMeHHble B TeYeHne ceMecTpa.

Obyuvaowmica He  BbINOMAHMI (BbINOMAHMA
YaCTMYHO) pacHeTHbIE U NPaKTUKO-
OPUEHTUPOBAHHbIE 3aaHNs UNN He
npeacTaBun pacyeTHbIE 3a4aHus U OTYeT
no YUP. [onyckan cywecTBeHHble OWnbKm
B OTBETE Ha BOMpOCkI nNpenogasatens. He
yuuTbIBatOTCS H6annbl HaKoNMeHHbIE B
TeyeHue cemecTpa.

He 3ayTteHo He npeaycmoTpeHo

5.2 TunoBble KOHTPONbHbIE 3a4aHUA UNN UHbIe MaTepuarnbl, Heo6XoANUMbIE AN OLEHKN 3HaHUW, YMEHUN,
HaBbIKOB U (MNK) onbiTa AEATENIbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Cemectp 7
1 Ha npumepax packpbITb CBA3b HAYYHOW U TEXHUYECKOW OEATENBHOCTY.
2 UTo aABnseTcsa TexHnyecknm obvektom? NpuBecty npumepsi.
3 UTo Ha3blBaeTCs TeXHUYeCkon cuctemon? Npusecty npumepsbl
4 B yem cyLHOCTb 3aKOHa NPOrpecCcuBHON 3BOMIOLIMN TEXHUKN.
5 MosicHNTe CyTb 3aKoHa COOTBETCTBUA MeXay (DYHKUMEN U CTPYKTYpOW
TeXHN4YecKkoro obbLekTa.
6 PackpbITb CnNeacTBust TpEX 3aKOHOB CTPOEHUS U PA3BUTUS TEXHUKN.
7 Kakne BbIBatOT TEXHNYECKME (DYHKLMM MO BAXKHOCTM U C MO3NLIMUN YOOBMNETBOPEHUS MHTEPECOB notTpebutensa?
8 B 4yem cocTonT OTNUYME KOHCTPYKTMBHOM (DYHKLMOHANbHOW CTPYKTYPbl OT NOTOKOBOW?
9 OnuwmnTe YeTbipe rpynnbl eanHoro Habopa kputepmnes. KpaTko NOSACHUTE CYLLHOCTb KaXXaAon rpynnbl
KpuTEpUEB.
10 BbibepuTe 00BEKT 1 NpUBEANTE NPUMEPHI KPUTEPUEB.
11 Ha kakue aTanbl genuTcs noctaHoBka 3agadn?
12 YT10 HeobxoamMMo nMeTb n3obpeTaTento Npu peLleHnn 3agadm METOA0M 3BPUCTUYECKMX NPUEMOB?
13 Kak ocyLuecTBnseTcs nocTaHOBKA 3a4a4yu Npy NPUMEHEHUN Kaxaoro metoaa?
14 Mepeuncnute atansl NnpoBeaeHnst ceaHca MA.
15 Ha yem ocHoBaH mMeToA MO3roBoro wTypMa? Hasosute mogndurkaumm metoga MA.
16 B kakoM 13 MeToA0B cocTaBnsieTcs Tabnuua anbTepHaTUBHbIX BApMaHTOB
NCMNOSTHEHMS NPU3HaKoB 06bekTa?
17 BbiGepuTe kakon-nmbo 0OBLEKT 1 BbIAENUTE Y HEFO KOHCTPYKTUBHbBIE U

Apyrue npusHaku.

18 YT0 03HayaeT TEPMUH «anropuTm»?

19 YUto popmynupyiot B APU3?

20 UeMm nonb3yoTcs Ans ycrpaHeHusa npotusopeyni B TPU3?

Kak knaccuduumpyeTcsa Hayka U KakoBO CoaepKaHue Kaxgow obnactu

21
3HaHuA?

MpuBeaMTE NPUMEpPLI CBA3M HayKW, Kak cdepbl AeATENbHOCTU YenoBeka

22 o .
Ha nonyyYyeHune HOBbIX 3HaHUK, C NPOU3BOACTBOM U TEXHUKOWN.

23 Kak ocylwiecTBnsieTcs opraHu3aums Hayku B P®?

24 Kak npoBoauTtcs noaroToBka Hay4HbIX kagpos B Poccun?

25 B yem cocTouT CyLIHOCTb U (PYHKUMM 3HAHNS?

PaCKpOVITe CBA3b NMNOHATUA NO3HAHNA (KaK npouecca OBMxXeHunaA MbICJ'IVI) C I'IpaKTVI‘-IeCKOVI [eATenbHOCTbHO

26 4
(npakTukon).

27 PackponTe cBA3b NOHATUS NO3HaHMSA (KaK npoLiecca ABUXKEHNS MbICIN) C NPaKTUYECKOR AeSTENbHOCTbIO
(npakTukon).

o8 B yem cyLHOCTb YyBCTBEHHOrO NO3HAHUA 1 paumoHanbHoro? Kakve sHaHus popMupyeT Kaxagoe U3 aTux

No3HaHUN?




B uem CYLWHOCTb 4yBCTBEHHOIo NO3HAaHUA 1 paLI,VIOHaJ'IbHOFO? Kakne 3HaHus q)opMleyeT Kaxxgoe U3 3Tux

29 n
NO3HAHNN?

30 PackpoiTe CyLLHOCTb MbILLNEHUN — FIOTMYECKOM PaCCYXXAEHUN YenoBeKa — C NMOMOLLbIO MOHATUSA, CYXXAEHUS 1
YMO3aKTYEeHNS.

31 Mepeuncnute n packpomnTe CyLHOCTb 3TanoB NpoLecca Hay4HOro UCCreaoBaHUS: BO3SHUKHOBEHWNE naew,
hopMMPOBaHMSA MOHATUS, CYXXOEHWUS, BOSHUKHOBEHME IMNoTesbl, MpeBpaLLeHne rmnoTesbl B 3aKOH.

32 PackpowiTe CyLLHOCTb METOAOMOMU, Kak PyKOBOACTBA ABUXEHNSI MbICIIN OT HE3HAHUS K 3HAHUIO.

33 Kakne uenu nmeet Hay4yHOe 1 Hay4YHO-TEXHNYECKOE TBOPYECTBO?

34 . PackponTe HanpaBneHHOCTb Hay4HbIX UCCregoBaHMIM No BUgam CBA3U C
Npou3BoACTBOM.

35 Kak gensarcsa HayyHble nccnefoBaHus no LeneBoMy HasHavyeHuno? Kakme MCTOYHUKM PUHaHCUPOBaHUS MOTYT
ObITb HaNpaBneHbl Ha Hay4Hble UCCNefoBaHNS?

36 OnewwnTe genexHne Hay4HbIX UccrnegoBaHuin Mo CTENEHN BaXHOCTU U
HanpasneHuIo.

37 Packpovite aTanbl Hay4HO-UccnegoBaTeNnbCkMx paboT.

38 UT0 OTHOCKTCS K MHTEnneKTyansHo cobctBeHHOCTM? lMNMepeuncnute o6beKTbl NPOMBILLNIEHHON COBCTBEHHOCTH

39 OTHOCSATCA NX Hay4Hble cTaTbu K 06bekTam aBTopckoro npasa? OBocHymnTe.

40 Kakune 3akoHbl PO gerictBytoT B 061acTn MHTENNeKTyanbHon co6CTBEHHOCTU?

41 Packpovite noHATME «M300peTeHne» 1 Ha3oBUTE €ro OTNINYNE OT OTKPbITUS.

42 YeMm gomkHo obnagaTb naTeHTOCcnocobHoe n3obpeTteHne?

43 HasoBuTte BMAbI OXpaHAeMbIX 0O LEKTOB N3006peTEeHNs, NpUBEAUTE NPUMEPHI.

44 OO6Lume KpUTEPUU HAYYHOTO 3HAHMS.

45 MpuHUMNBI NPUNOXeHMsA OPManbHON NOrMKK K PyHOAMEHTANbHBIM HAyYHbIM UCCNEeA0BaHUSIM.

46 Oco6eHHOCTU NPUMNOXKEHNS 3aKOHOB (DOPMaribHOM NOMMKW K MPUKIAgHbIM Hay4YHbIM UCCIe40BaHUAM.

47 OcobeHHOCTH paboTbl C UCTOYHUKaMU MHOPMaLuUK No npobreMam 3auThbl OKpYXKatoLen cpeap.

48 0O606LweHne nuTepaTypHbIX CBEAEHUN, NX aHann3 n hopMynMpoBaHue Luenen n 3agad Hay4yHoro
nccrnegoBaHus.

49 dopmynupoBaHune nnaHa Hay4HbIX uccrnegoBaHum.

50 dopmynupoBaHne BbIBOAOB MO pesynbTaTaM aKCneprMeHTanbHon paboTbl N TeopeTU4ecKoro nccneaoBaHus
npobnemei.

51 Mopsagok NOAroTOBKM OTYETa Mo BbINOIHEHHLIM paboTam ¢ yyeTom TpeboaHun TOCT.

52 BMEHNE NepCrneKkTUB pa3paboTaHHbIX TEXHUYECKUX PELLUEHWUIA 118 MPAKTUYECKOro NCMOoNb30BaHNSA U Pa3BUTUSA
HanpasneHus nccnegoBaHUn.

53 MocnegoBaTenbHOCTL pacyeTa MaTeprarnbHOro 1 TENOBOro banaHca B XMMUYECKON TEXHOMNOrMU C
NCMONb30BaHNEM TEPMOANHAMUKM,

54 TO Takoe 3HTanbnus, n TennoTta obpasoBaHusa BewecTsa?

55 TO Ha3bIBAETCS BHYTPEHHEN SHEPrUen?

56 OxapakTepu3ynte aKkCrnepuMmeHTanbHble METOAbI ONpeaeneHns TennoodpasoBaHus U TEMNoBbIX 3EKTOB.

57 Mepeuncnute TepMoguHaMM4eckue METOAbI pacyeTa TENNOEMKOCTEN rasa, TBepAbIX TeN U XUOKOCTEN.

58 Kak nsmeHsietca tennoBomn apdekT peakumm ¢ yBenmyeHmeM TemnepaTtypbl, eCriv TennoéMKOCTb CUCTEMbI MPU
peakuuu yBenvumBaeTca?

59 CBsA3aHO N1 3HayYeHne KOHCTaHTbl paBHOBeCUS C hOpMOW 3anmMcK CTEXMOMETPUYECKOrO YpaBHEHMUS
paBHoBecua?

60 CywHocTb 3akoHa Kupxrodda. 3aBncumoctb Tennosoro adgdekta o1 Temnepartypsl.

61 [Harite onpeaeneHve MONeKynsapHOCTU 1 NopsaKa XMMUYECKON peakumu.

62 MpuBeguTe ypaBHeHWS NS peakuuii HyneBoro, NePBOro, BTOPOro 1 TpeTbero nopsiakos. Mpueeante
pa3MepHOCTU KOHCTaHT CKOPOCTEN peakumin pasnnyHoro nopsaka

63 M3noxunTe CyLLHOCTb 3KCNEPMMEHTANbHOIO MeToAa onpeaeneHms Nopsaka XMMUYECKON peakLmn 1 aHeprum
aKTMBaLUW.
OHeprusa akTnBauMm XMMUYECKON peakLnm, ee CyLLHOCTb, NPaKTUYeckoe 3HavyeHre n CBA3b C TeMnepaTypHON

64 3aBMCMMOCTbBIO CKOPOCTY peakuun. [Noyemy cKOpoCTb XMMUYECKMX peakuuii Bo3pacTtaeT B NPUCYTCTBUU
KaTanusaTopoB?

65 Kak BnuseTt Temnepatypa v gaeneHue Ha pasoBoe paBHoBecue? Kak 3aBUCUT YMCIO HE3aBUCUMBbIX
nepemMeHHbIX OT KonuyecTsa KOMMNOHEHTOB?

66 nMLMTE ABYXKOMMOHEHTHYIO AMarpaMMmy pacTBOPUMOCTM conewn B 6e3sogHon hopme. B yem ocobeHHoCTH
AnarpaMmm COCTOSIHUS C KPUBBLIMU PACTBOPUMOCTU C SBHBIM U CKPbITbIM MakCUMyMOM?

67 M3noxnTe MeToauky pacyeTa n3oTepM1M4ecKoro ucnapeHus 1 oxnaxaeHus pacTBOpPOB CONen.

68 OnvwmnTte meToabl rpacryeckoro nsobpaxxeHus TPOMHbIX cucTem. YTo Takoe nonutepma TPOWHOW CUCTEMBI?

Vl3o6paame n3otepmMmnyeckne ceveHma nonmTepmol.




69 B kakux cnyyasx nmeetcst HeO6X0OUMOCTb NMPUMEHEHNSI KaTannsaTopoB?

70 Kakne cakTophbl BNMSAIOT HAa CKOPOCTb FOMOrEHHbIX KaTanmnTU4ecknx peakumn? B 4yem cyTb KUCNOTHO-OCHOBHOTO
KaTanusa u KakoBa ponb cooTHowleHus bpeHctega?

71 akve Bbl 3HaeTe TEOPWU reTeporeHHoro katanuaa? Manoxute KpaTko X CyLLHOCTb. Kakme yacTHble npouecchl
MOryT NMIMMUTUPOBaTL OBLLYI0 CKOPOCTb reTeporeHHo-KaTanMTn4eckoro npowecca?
OnvwmnTe ycrnosus, koraa KatanuTMyeckuii npoLecc npotekaeT B obnactu BHewwHen auddysnm, B obnactm

72 XMUMUYECKOWN KUHETUKN UK ke B 06nactu BHyTpeHHen anddy3nn? N3bupatenbsHOCTb U akTUBHOCTb
KaTanusaTopa.
HanvwwnTte ocHOBHblE TepMoaMHaMmnyeckne bopmMynbl npolecca BoinapnsaHus. Kakne dunsmko-xummyeckme

73 MOMOXEHWSA O pacTBOpPaXx NOSIOXKeHbI B OCHOBY NPOLIECCOB BbinapueaHus. Kakvum obpasom co3gaeTcs BakyyM B
BbINapHbIX YCTaHOBKax?
HasoBuTe 4OCTOMHCTBA M HEAOCTaTKMN HaCbILEHHOrO BOASHOIo napa Kak NpOMbILLNIEHHOTO TEMMOHOCUTENS.

74 Kak onpegensitoT pacxof napa Ha HarpeBaHue X0noAHoro TennoHocutena? lNepeumcnute 4OCTOMHCTBA U
HeJoCTaTKN HarpeBa TOMOYHbIMU ra3amMu.

75 CocTtaBbTe MaTepuanbHbIi 1 TennoBor 6anaHckl npoluecca BeinapveaHuda. Kak onpegenutb TemnepaTypy
KMnNeHns pacteopa nNpw BblinapMBaHUw.
PackpowTe cyLlHOCTb npoLecca XnAKOCTHON 3KCTpaKummn 1 ykaxuTte obnactu ee npumeHeHus. Kakvne

76 TpeboBaHMA NPeabABNATCA K aKcTpareHTam? Kakumn npevmyllectsamm obrnagaeT npouecc aKCTpakumm no
CPaBHEHWIO APYIMMX METOAAMU pa3ferneHns XXUOKnx cMmecemn?

77 Buabl aHeprum 1 ux NnpeBpaTMMOCTb. JKcepreTudeckuii 6anaHc. Notepu akceprum. JkcepreTnyeckmi
K03(hpMUMEHT NONEIHOro 4ENCTBUS.

78 OKceprvs TENMOBOro NoToKa. JkcepreTndeckas TeMmnepatypHas pyHKUmMs. JkcepreTnyeckuin 6anaHc
TennoobMeHHOro annapara, NPUYUHbLI NOTEPb AKCEPrnM, akcepreTndeckun Krm.

79 KcepreTudeckuin 6anaHc BbiNapHOro annapara, NPUYuHbLI NoTepb 3Kceprun, akcepretnyeckmi K.

80 dopmynmnpoBaHme nnaHa Hay4YHblX UCCreaoBaHuN.

81 YUTO HasblBaeTCA BHYTPEHHEN 3HEPrnen?

82 MocnegoBaTenbHOCTL M OCHOBHbIE MpaBuna OCYLLECTBEHUS SKCNepuMeHTanbHblx paboT, oueHka
OOCTOBEPHOCTU Hay4HbIX AaHHbIX.

83 Mopagok NOAroToBKM OTYETa MO BbINOSIHEHHLIM paboTam ¢ ydeTtom TpeboBaHun TOCT.

84 Ocob6eHHOCTH NOAroTOBKM MaTepuarnos K NyGrM4YHOMY OoKnagy ¢ y4eToM ayauTopuu.

85 Kak BnusioT Temnepartypa 1 KOHUEeHTpauus pearmpyowwmnx BeLLeCTB Ha CKOPOCTb peakumin?

86 MpuBeguTe ypaBHeHWS ANS peakuuii HyneBoro, NepBOro, BTOPOro 1 TpeTbero nopsakos. MNpueeante
pa3MepHOCTU KOHCTaHT CKOPOCTEN peakumin pa3nnyHoro nopsaka

87 MpuBeguTe OCHOBHbIE YPaBHEHUS, ONMCbIBaoLLME npoLecchl agcopbummn n gecopbumm.

88 3HayveHne akTUBHOW NOBEPXHOCTM KaTanusatopa npu XMmmyeckmx npoueccax. Kakve HaydHble KoHLenumm
nexaTt B OCHOBE Noucka onT1MarnbHOro katanusaropa?

89 Hanuwute peakumm noHHoro obmeHa. O6bsCHUTE, YTO Takoe n3bepaTenbHOCTb U CNELUUEPUYHOCTL NOHUTOB.
O6BbACHUTE MEXaAHM3M MOHHOrO 06MEHa Ha NPUPOAHBLIX  CYNbPOOOMEHHbBIX NOHUTAX.

90 OkcepreTudecknii banaHc BeINapHOro annapaTta, NPUYMHbLI NOTEPb 3KCepruu, akcepretTuyeckui Krm.

91 Kak BnuseTt Temnepatypa v gaeneHue Ha pasoBoe paBHoBecue? Kak 3aBUCUT YMCIIO HE3aBUCUMBbIX
NnepemMeHHbIX OT KONMYecTBa KOMMNOHEHTOB?

92 Hanvwwute peakumm noHHoro obmeHa. O6bsACHUTE, YTO Takoe n3bepaTenbHOCTb U CneundUYHOCTb NOHUTOB.
O6bACHUTE MexaHU3M MOHHOro obmMeHa Ha NPUPOAHbIX  CYrNbPOOOBMEHHBIX MOHUTAX.

93 CocTtaBbTe MaTepmarnbHbIi 1 TeNoBor 6anaHckl Npouecca BbinapvBaHus. Kak onpegenutb TemnepaTypy

KMMNeHns pacTBopa Npw BbiNapyBaHum.




5.2.2 TunoBbIe TecTOBbIe 3aAaHusA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHNA (3apaym, Kerchbl)

TpeboBaHus K A3bIKy 1 OPOPMMEHUIO CTYAEHYECKON Hay4YHOW paboThbl.
MpounTaiTe NpuBEOEHHbIV HXKE TEKCT, B KOTOPOM NponyLLUeH psa cnos. Beibepute u3 npegnaraemoro cnvcka
CnoBa, KoTopble HE0BXOANMO BCTaBUTb HA MECTO MPOMYCKOB.

«MmaBHbIM cTepxxHeM paboyero nnaHa siBnNsgeTcs cTpykrtypa 1) no rnaesam, 2) 1 naparpacdam.
Kaxabln camocToaTensHO ncecneayembivi 3) JOIMKeH ObITb OPraHNYeCKON YacTblo TEMbI U NMO3BONATbL U3YyUUTb €€
Hambonee NosfHoO, BCECTOPOHHE, TaK, YTODbI BbiMyckHas paboTa ctana 3akoHYeHHbIM uccnegoBaHneM. HassaHus rnas,
pasfenoB u naparpadoBs, X KONMMYeCcTBO U 06beMbl B NpoLiecce paboTbl MOTYT MEHATLCS. 4) 30eCb BbICTYNaerT,
npexage Bcero, Hannyne MaTepuana. 3atem pa3pabaTbiBaeTCs BHYTPEHHSSA CTPYKTYpa Kaxaon CamoCTOATENbLHON YacTu
BbINYCKHOW paboThbl, onpeaenseTcs KONMYecTBO 1 XapakTep BOMPOCOB, KOTOpble NpeanonaraeTcs uccrnegosatb, UX 5)

, nornyeckas cBsi3b, B3aMM0O3aBUCMMOCTb, NOAYUHEHHOCTL.» CrnoBa B CNMCKe AaHbl B UMEHUTEBHOM

nagexe. Kaxxgoe cnoso (crnoBocoveTaHme) MOXeT ObITb MCMONb30BaHO TOMbLKO OAWH pas.

BeibypariTe nocnegosaTtenbHO OAHO CMOBO 3a APYrMM, MbICIIEHHO 3aMnonHAsA Kaxabln nponyck. O6patute
BHMMaHWe Ha TO, Y4TO B CNKCKe CrnoB GonbLue, Yem BaM noTpebyeTca Ans 3anonHEeHNs NpPomnycKoB.

Cnucok TepMunHOB: 1) KypcoBasi; 2) crnoBo; 3) Bonpoc; 4) BbinyckHasi paboTa; 5) npeden; 6) pasaen; 7) nyHkT; 8)
KpuTepui; 9) gokasaTtenoHocTb; 10) nocnegoBaTenbHOCTb.

MeToguka Hay4YHOro nccnenoBaHuA.
BcTtaBbTe NPONyCKn B TEKCT.

YT06bI NONy4YeHHast NHOPMaLUsi MOrfna UCMonb30BaThCsl, MPUYEM MHOTOKPaTHO, HEO6X0ANMO ee XpaHuUTb. 1)
_ 9T0 cnocob 2) MH(OPMaLMK B NPOCTPAHCTBE U BpemeHU. Cnocob xpaHeHus
MHGOPMaLMN 3aBUCUT OT €€ HOCUTENSs, 3TO MOryT BbITb _KHUra_6ubnunoteka, kaptuHa_mMy3en, botorpadus-ansoom. 3)
npegHasHayeHa Ans KOMNakTHOro XpaHeHus MHopMaLmm ¢ BO3MOXHOCTbIO ObICTPOro 4OCTyNa K HER.

4) _9T0 XxpaHunue nigopmaumm, cHabxeHHoe npoueaypaMmm BBoaa, NoUcKa U pasmeLLeHms 1 Bblgaydm 5)
. Hanuuue Takunx npoueayp- rnaBHas ocob6eHHOCTb MHPOPMALIMOHHBIX CUCTEM, OTNINYAIOLLNX UX OT
NPOCTbIX CKOMNSIEHNA MHAOPMALMOHHBLIX MaTepmarnos. 6) _ npeobpasoBaHne uHpopmMaLmm n3 ogHoro

BUZa B APYroWi, OCyLLecTBNsieMoe No CTPoruM hopMarnbHbIM Npasuniam.

Cnncok TepMUHOB: 1) XpaHeHne nHopmauun; 2) pacnpocTpaHeHue;
3) HdopmauuoHHas cuctema; 4)MHpopmaums; 5) anekTpoHHO-BblYMCnUTENbHas MawwmnHa (3BM); 6) obpaboTka
WHpopmaLmu.

5.3 MeToguyeckue maTepuansl, onpegensiowme npoueaypbl OLeHMBaHUSA 3HaHUIN, YyMeHUI, BiageHui (HaBbIKOB
M (MUNM) NpPaKTUYEeCKOro onbiTa AeATEeNbHOCTH)

5.3.1 YcnoBus gonycka oby4arowerocs K NpoMexXyTo4YHOM aTrecTaLum u NopAaaoK NMMKBUAaLUn akageMmnyeckomn
3a40/MKEHHOCTU

MpoBeaeHe NPoOMEXYTOYHON aTTeCTaUMN pernameHTUPOBaHO JTOKaNbHbIM HOPMaTUBHLIM akToM CI6IYMNTa
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm oby4varoLmxca»

K 3a4eTy AonyckKaroTCcA CTyAeHTbl, MONTHOCTbIO BbINOSTHUBLUME NaHOBbIE NpakTu4eckmne 3agaHus.

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauuMm No gucumninHe

YcTHas + MucbmeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 OcobeHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

Mpw npoBeAeHUn aTTecTaumm obydaroLwmnincs noryyaeT ABa BONpPOca W NpakTUKO-OPUEHTMPOBAHHOE 3ajaHue.
Bpemsi Ha NoAroToBKYy Kk YCTHOMY cobeceoBaHuio CcocTaBnsieT He Bonee ogHOro akageMmM4eckoro Yaca.

6. YYHEBHO-METOOMYECKOE U UH®OPMALUWUOHHOE OBECMNEYEHUE OUCUUNIIUHDbI
6.1 YuebHan nutepatypa

ABTOp 3arnasue | M3paTtenbcTBO | [oa nspaHma | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
B. A. JlbiceHko YyebHo-uccnegosaTenbckas Cankr-MeTen6vor: http://publish.sutd.ru/
paboTa.OCcHOBbLI HAay4YHOM CI'I6FeYI'IPI' ypr- 2022 tp_ext_inf_publish.ph
OesATenbLHOCTU A p?id=202273




CawvnHa E. C., Y4yebHo-uccnegosaTtenbckas c n VDI http://publish.sutd.ru/
Akosnesa O. U. paboTa agzl'm_e;ﬁ?mypr' 2023 tp_ext_inf_publish.ph
p?id=2023170
6.1.2 lononHuTenbHaa yyebHaa nutepatypa
WMcakoBa, A. U. YyebHo-uccnegoBaTtenbckasi Tomck: ToMcKkuin http://www.iprbooksh
pa60Ta FOCWJ,apCTBeHHbIVI op.ru/72208.htm|
YH/BEpPCUTET CUCTEM 2016
ynpasneHus n
paavoaneKTPOHUKN
Bnacos IM. . YyebHo-nccnegosaTenbckas http://publish.sutd.ru/
pabota. OCHOBbI Hay4YHO- ) tp_ext_inf_publish.ph
nccregoBaTenbckon paboThl Cr6.: CNerynTA 2015 p?id=2842
B 9KONOrmm

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX 1 MH(OPMALMOHHO-CNPABO4YHbIX CUCTEM

1. OBC «IPRbooks», http://www.iprbookshop.ru

2. 3BC «CN6rynTa», http://publish.sutd.ru

3.MHdopmaumnoHHo-o6pasoBaTenbHag cpega CIMNOryrnTh https://portal.sutd.ru/ c o6pasoBaTenbHbIMK
pecypcamu no AUCLMNIIMHE, B TOM Y1Cie BUAEOMaTepuanamm Ansi NpakTUYECcKnx 3aHATUN.

6.3 Nepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCcTpPaHAeMOoro NporpamMmmHoro oéecne4vyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Mathcad Education — University Edition Term

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeOO6XoAMMOW AN ocyLlecTBeHMA o6pa3oBaTenibHOro
npouecca no AMcumunnuHe

* BugeonpoekTtop ¢ akpaHoM,
» KomnetoTep,

* HoyTOyk.
AyanTtopus OcHalleHune
MynbTuMeauiiHoe obopyaoBaHue, crneumanusnposaHHas Mebenb, Aocka
JlekumoHHas Y A PYA H P A
ayautopus

CneuuanuavpoBaHHas mebernb, focka
YyebHas ayautopust
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