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1 BBEOEHUE K PABOYEN NMPOrPAMME AUCLMMNNUHBI
1.1 Uenb ancuunnuHbl: ChopmmpoBaTb KOMNETEHUMM obyyalollerocss B 061actm U3ydeHust CTPYKTypbl U
CcoCTaBa MaKpOMOIeKyrn nonMmvepos
1.2 3agauv QUCUMUNSIUHBI:

* PacCMOTPETb TEOPETUYECKNE OCHOBbI 3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB MONIMMEPOB OT BO3AENCTBUS Ha
HUX Pa3nnyHbIX (hakTopoB

* pacCcMOTpeTb COBpEeMEeHHblIe MeTOObl NCCnenoBaHNUA CTPYKTYPbI U CBOWCTB NONMMEPOB

* chopMmpoBaTh LIENOCTHOE NpefcTaBneHne 06 WaeHTUMKaumMm nonMMepPoB C MOMOLLBID COBPEMEHHbIX
XUMUYECKUX, Ct)VI3VIHeCKVIX n (bVI3VIKO-XVIMVI‘-IeCKVIX MeTo40B aHarnunsa

* pacluMpuTb Kpyrozop ByayLlero crneuuanucTa 3a CHET YCBOEHNSI BXKHENLLNX HAY4YHbIX MOINOXEHUI B npoLecce
TBOpPYECKON paboTbl C HAYYHO-TEXHUYECKOW NUTEPaTypoil MO XMMUWU BbICOKOMOMEKYMAPHBIX COEAVHEHUN U CMEXHbIM
HayKkam

* cpopmupoBaTb COBPEMEHHbIN NOAXo4 K onepatMBHOMY aHalIMTUYECKOMY KOHTPOJII0 TEXHOJIOMMYEeCKUX
npoLeccoB NPon3BoAcTBa N3genuim n3 noriMmepoB

1.3 Tpe6oBaHuA K NnpeaBapuTeNbHOW NOArOTOBKE OOyyYaroLerocs:

MpeasapuTenbHas NOAroToOBKa Npeanonaraet co3gaHne OCHOBbLI AN POPMUPOBAHMSA KOMMETEHLMIA, YKa3aHHbIX
B M. 2, NPU U3y4eHUN OUCLUNIINH:

KonnouagHasa xvmmus

AHanuTnyeckasi Xumns n GU3NKo-XMMUYeCKMe MeToabl aHanunsa
O6Lwas 1 HeopraHmyeckas XuMns

OpraHunyeckas xumns

2 KOMNETEHUUU OBYYAIOLLEIFoCcA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OANCLIUTMTIIUHbI

MK-2: Cnoco6eH pa3spabaTtbiBaTb ONbITHble 06pa3L bl HAHOCTPYKTY PUPOBaHHbIX KOMMO3ULMOHHbLIX MaTepuanos

3HaTb: OCHOBbI (hU3NYECKNX, PUINKO-XUMNYECKUX N XMMUYECKUX METOA0B OLLEHKM CBONCTB NONMMEPHLIX MaTepranos
YMeTb: Vicnonb3oBatb METOANKU 1 NPUBOPHYIO TEXHUKY ANS NPOBEAEHUS aHanusa CTPYKTYpbl U CBOWCTB NONMMEPOB
BnapeTtb: HaBblkamu aHanu3a XMMn4eckon n usnveckon CTpyKTypbl NONMMEpPHbLIX MaTepuanos

3 PE3YIJIbTATbI OBYYEHUA MO ANCLUUIMIIUHE

KoHTakTHas
paboTta

CP MHHoBAaL,. dopma

dopmbl TeKyLiero
yachbl .
( L?aecKQ) ( f:il) ( )| sansmuin KOHTpOIS

HavnmeHoBaHue 1 cogepxxaHue pasaernos,
TEM U y4eOHbIX 3aHATUN

CewmecTtp
(kypc gna 3A0)

Paspen 1. AHanutudeckme  meTofbl
nceneaoBaHus CUHTEe3a
BbICOKOMOJEKYNSIPHbIX COeaUHEHWI

Tema 1. BeegeHue. Uctopusa ctaHoBneHus

COBPEMEHHOW  aHaNMUTUYECKOW  XMMUK 0,5 5

nonmMepoB

Tema 2. Xumnga n dm3mka

BbICOKOMOSIEKYMNSIPHBIX ~ COEOUHEHMI  BO

B3aMMOCBSA3U c COBpPEMEHHbIMU 2 1,5 7 Ko

WHCTPYMEHTalNbHbIMM U aHANUTUYECKNMU
MeTodamMmn uccriegoBaHusi NONIMMEPOB.
Tema 3. MeToabl uccnegoBaHus NpoLEccoB
NnofyyYeHmss M XUMUYECKMX  CBOWCTB
nonnmepoB. MeToabl N3y4eHns NpoL,eccoB
nonumepusaumm, NONUKOHOEHCcaUUN, 1 10
cnocobsbl nccnegoBaHns
cononumepmsaumm.




Tema 4. MeToapbl uccnegoBaH1si peakumi B
Lensix NonMMepoB: onpeaeneHne cocTaea
NPOAYKTOB AecTpykuuun. VccneposaHue
MexaHu3aMa [OeCcTpyKuMM C  MOMOLLbIO
TEPMUYECKMX W  ONTUMECKMX METOOOoB
aHanuasa. XumMmnyeckme MeToabl
nccnenoBaHus MaKpOMOJIEKYNSAPHBLIX
peakUuii B Liensix NonMmepos.

10

ra

Utoro B cemecTpe (Ha kypce ansa 3A0)

32

KoHcynbTaumm 1 NpomMexyToyHas
aTTecTauust - HeT

Paspen 2. MexaHundyeckue cBoOWCTBaA
nonmMepoB

Tema 5. MeToapbl ncecnegoBaHns
MeXaHN4YeCcKnx CBOWNCTB NonMmepoB.:
NPOYHOCTH, nedopmaumm,
penakcauMOHHbIX XapaKkTePUCTUK.

32

Tema 6. MepcnekTuBbl pasBuTuUS
WHCTPYMEHTamNbHbIX ~METOAOB  aHanusa
nonnmepoB. Hoeelwne pa3paboTkn B 3TOM
obnacTu.

JlabopatopHas paborta: OnpegeneHue
HEKOTOpPbIX CBOICTB NonMMepoB.
MoBegeHne NONMMEPOB NMPU TEPMUYECKOM
BO3ENCTBUN. OueHka XUMNYECKOMN
YCTOMYMBOCTU nonumepoB. OnpegenexHune
NIOTHOCTM NONMMMEPOB

32

ra

Ko

Paspen 3. ®usnko-xmumuyeckum mMeToabl
nuccreqoBaHWsl  CTPYKTYpPbl U CBOWCTB
nonMMepoB.

Ko

Tema 7. ®PpakumoHMpOBaHME MNONMMEPOB.
MeTogbl  onpedeneHMst  MOJEKYSIPHOW
Maccbl. XMMU4eckme MeTodbl onpeaeneHns
MOIneKynspHon Maccbl. MeTtoabl M3yyeHns
CTPYKTYPbl  MaKpOMOSeKyn, OnuxHero u
JanbHero  KoHdurypanbHoro  nopsiaka.
OueHka NpPOCTPaHCTBEHHOW  OpMbl U
r’MOKOCTM MaKpOMOIEKyn.

Tema 8. MeTogpl uccrnegoBaHnst CTPYKTYpbI
PM3NYECKMX, PENAKCALNOHHBIX COCTOSTHUN
NnonMMepoB. Peonoruyeckue MeToabI
nccneaoBaHus TEKy4mx COCTaBoOB
nonMmepos. PeHTtreHorpagums,
anekTpoHorpadwms, WH(pakpacHas
CNEKTPOCKONWSA,  ABYNYYENPENOMIIEHNE 1
9MEKTPOHHAs MMUKPOCKOMMS.

®dusnyeckne MeToabl U3YYEHUSsT CTPYKTYpbl
NonNMMepoB. ONEKTPOHHAs CMEKTPOCKONUS,
MK-cnekTpockonus, MeTo[, AMP,
PEHTFEHOCTPYKTYPHbIA aHann3 normmMepos.

JlabopatopHasas  paborta: MonekynspHo-
mMaccoBoe pacnpeneneHve
BuckosanmeTtpuyecknii MeToq onpegeneHus
MOMNEKYNAPHON MaccChbl NONMMEPOB.

Wtoro B cemecTpe (Ha kypce anst 3A0)

15

KoHcynbTaumm n npomexxyTodHast
atTecTauus (Ok3ameH)

87

2,5

6,5

Bcero koHTakTHas pa6oTta n CP no
AucumMniuHe

18,5

125,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHne y4ebHbIM NIaHOM He NpeaycMOTPEHO




5. ®OH[] OLIEHOYHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOWU ATTECTALMU

5.1 OnncaHune nokasartenen, KPUTEPUEB U CUCTEMbI OLLEHUBAHUA pe3yNbTaToB 00y4YeHusi
5.1.1 MNokasaTtenun oueHNBaHus

Kon
KOMMeTeHunn

MokasaTenu oueHMBaHUA pe3ynbTaTtoB o6yquV|$|

HanmeHoBaHue oLEeHOYHOro
cpeacTtea

MnK-2

OnucbiBaeT XxuMMYeckoe CTpOeHue, Knaccudukaumio, OCHOBHbIE
CBOWCTBA 1 cnocobbl CUHTE3a UMW NOMy4YeHNs NONIMMEPOB, XMMUYECKNX
BOJTOKOH, BbICOKOMONEKYNAPHbIX BELLEeCTB, HaHOOObEKTOB,
pacTBopuTenen,  CBA3YOLWMX,  KOMMO3UUMOHHBLIX  Marepuarnos,
0COBEHHOCTU N3Yy4EeHNst N aHanM3a X CTPYKTYpbl U CBOWCTB/
ConocTtaBnseTt pa3nunyHble BapnaHTbl Nony4eHns/cnHTesa nonmmepos,
XUMUYECKMX BOFTOKOH, BbICOKOMOMEKYNSAPHbIX BELLECTB, HAHOOO bEKTOB,
pacTBOpUTENeNn, CBA3YIOLUMX, KOMMO3ULMOHHLIX MaTepuanoB W
BblIOMpPaeT onTUMarbHbIA C TEXHUKO-9KOHOMUYECKOWN TOYKN 3pEHMUS
Monyyaetr  (cMHTe3WpyeT) nNONUMEPbI,  XUMUYECKMEe  BONOKHA,
BbICOKOMOMEKYNSApHbIE  BELeCcTBa, HaHOOOBEKTbl, pacTBOpUTENH,
cBA3ylolWMeE, a Takke paspabaTtbiBaeT U nomnyyaeTt onbiTHble obpasubl
HaHOCTPYKTYPMPOBaHHbIX KOMNO3ULIMOHHLIX MaTepuanos.

Bonpocl ans YCTHOIO
cobecenoBaHus
[MpakTnKo-opneHTMpoBaHHbLIE
3agaHud

5.1.2 Cuctema n Kputepum oL eHMBaHus

LLikana oueHnBaHusa

Kputepuun oueHnBaH1st cpopMUPOBAHHOCTM KOMMETEHLMI

YcTHoe cobecenoBaHne MuceMeHHast paboTa

5 (oTnn4HO) OEMOHCTPMPYIOLLMIA rnyboKoe NoHMMaHune

[MNonHbINA, ncyepnbiBaoLLmin OTBET,

npegmeTa

4 (xopoLuo)

OTtBeT NOMHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX obs3aTenbHbIX
NCTOYHNKOB MHOpMaLMMK.

OTBeT cTaHAapTHbINA, B LLesIoM

Ka4eCTBEHHbIN

3 (yBoBneTBOpUTENbHO)

OTBET BOCNPON3BOAUT B OCHOBHOM TOJSIbKO
NEKUNOHHbIE MaTepuarnbl

[leMOHCTpMpYyeT MOHMMaHWe npegmeTa B
uenowm, 6e3 yrnybneHns B getanu

OTBeT HEenorsHbIN, OCHOBAHHbLIA TONBKO Ha
NeKUNOoHHbIX MaTepunanax. metotcs
OLIMOKM MO HEeCKOornbKMM Temam, He3HaHue
BaXXHbIX TEPMUHOB

2 (HeypoBneTBopuTENLHO) | HeCnocobHOCTL chopmynupoBaTth XOTS Obl

HecnocobHocTb 0oTBETMTH Ha Bompoc 6es
MOMOLLM 3k3ameHaTopa. HesHaHue
3HAYMTENBHON  YacTu  MPUHUMNNAMNBHO
BaXXHbIX 3MTEMEHTOB ANCLMMINHbI

HenoHnmaHne 3aaHHOro Bonpoca.

oTAernbHbIE KOHLENUMN OUCLUMINHBI.
MonbITka CMUCbIBAHWUSA, WCMNOMb30BaHUSA
HepaspelleHHbIX TEXHUYECKUX YCTPOWCTB
WUNM Nofb30BaHWs MOACKA3KoM Apyroro
yenoBseka

5.2 TunoBble KOHTPONbHbIE 3aAaHNA UNU UHbIe MaTepuarnbl, Heo6XoAUMbIE AN OLIEHKU 3HaHUN, Y MEeHUNA,
HaBbIKOB U (UNK) onbiTa AeATENbHOCTHU
5.2.1 NepeyeHb KOHTPOSIbHbIX BONPOCOB

Ne n/n [

dopMynMpPOoBKM BOMPOCOB

Kypc 3

Bonpocbl cTaHOBNEHWs 1 pasBUTUA aHanMTUYECKON XMMUKN NONUMEPOB

MeTopabl onpefeneHns cTaHaapTHLIX XapakTepUCTMK NONMMEpOB.

MonnaucnepcHoOCTb  NOSIMMEpPOB. CDpaKLI,VIOHVIpOBaHVIe nonnMMepoB Kak MeTo/ OLEeHKN MOJNEeKynapHOo-
MacCOBOro pacnpegeneHusa.

Ol'lpe,El,eJ'IeHVIﬂ MOJ'IeKyJ'IﬂpHOVI MaccCbl nonnMmepoBMeTo40M cBeTopacceAaHna.

gl W IN|[-

Ol'lpe,El,eJ'IeHVlﬂ MOJ'IeKyJ'IﬂpHOVI MaccCbl nonnMmMmepoB MeTogaMnna Kpuockonmn n 36yJ'IVIOCKOI'IVIVI




MeTtoapl onpegeneHus MOJ'IeKyJ'IﬂpHOVI MaccCbl NONIMMEepPOoB. Onpep,eneHme KOHLUEeBbIX rpynn B

6 MakpoMornekynax nonuvepa.

7 MoneKynﬂpHa? mMacca nonumepos, MeToAbl onpeAeneHns cpegHeyYncnoBon U cpeaHeMaccoBon
MONEKYNsAPHON Macchl.

8 WccnepoBaHne cnekTpoB NONMMepoB B yrbTpadunoneToBoin obnactu.

9 Onpepenexue coctaBa NPOAYKTOB AECTPYKLMM NONMMEPOB.

10 OnpepeneHne anemMmeHTHOro cocrtaBsa nonumepa. OnpegenerHne asota metogom Keenbgans.

11 MeToabl nccnenoBaHWsi CTPYKTYPbl NONMMEPOB, MX (PU3NYECKUX perlakCauMOHHbIX COCTOSHNUN.

12 Peonornyeckne Mmetofbl UCCreqoBaHUs  NOMMMEPHbIX XXNOKOCTEN.
13 MeToabl onpeaeneHns NPOYHOCTU NONUMEPOB U NX AedOpPMaLMOHHBIX CBOWCTB.
14 MccnepgoBaHue CTPYKTYPbl M CTPOEHUSA NONMMEPOB NOCPEeACTBOM 3MeKTPOHHOM , MK cnekTpockonuu.

O6nacti NpyMeHeHnsa SA4epHON MarHUTHO-pe3oHaHcHon cnekTpockonun (AMP) gns
nccnegoBaHusi NoiMMepoB.

16 Ol'lpe,El,eJ'IeHVlﬂ MOJ'IeKyJ'IFlpHOVI Maccbl nonnmmvepos MeToA40M BUCKO3UMETPUN.
17 Ol'lpe,El,eJ'IeHVlﬂ MOJ'IeKyJ'IFlpHOVI MaccCbl nonnMmepoBMeTo40M cBeTopacceAaHua.

15

18 PeHTreHOCTpYKTYPHbIN aHan13 nonnMmepos

5.2.2 TunoBble TecTOBbIe 3afaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3aAaHUA (3afa4un, Kenchbl)

ObbsicHuTe npuMeHeHne metona D,pO6HOFO ocaxageHua ona oueHkn MOJ'IEKyJ'IFlpHOVI MaccChbl nonumMmepa.

Kaxgbln monmMep COCTOUT M3 MakpOMOJEKYN pasnuyHoOn AnuHbl. [103TOMy MonekynspHas Macca nonumepa
ABNSETCA cpedHe-CTaTUCTUYeCeo BENUYMHOW W OUEHMBAETCA MyTeM MocneaoBaTenbHOro BblAeneHus dpakunm
nonumepa u3 pacteopa C onpegerneHHon MonekynsapHon maccon. [ins atoro B paboynin pactBop nonumepa AobasnsaoT
ocagutenb. CHayana BblinagatoT camble KpyrHble Makpomonekynel. locne nx oTaeneHus ocaxpaercs crnegyouwas
pakunsa MakpoMOoneKyr ¢ MeHbLlen MOonekynapHon maccon u 1.4. Konuyectso dpakuyumin onpegensieTcs B 3aBUCUMOCTH
OT 3adaHHOM TOYHOCTW onpefeneHusa cTeneHu nonuaucnepcHocTn nonmumepa. PesdynbTathbl pakumoHMpOBaHUS
n3obpaxatoT rpamyeckm n No NONyYEeHHbIM JaHHBIM MPOBOAAT MOCTPOeHNe AnddepeHunanbHon KpMBON MONEKYNAPHO-
MaccOBOro pacnpegenenvs anddepeHunansHOn KpMBOW MOMEKYNApHO-MaccOoBOro pacnpegeneHus.

O6bsACHNTE cnocobbl onpeaeneHnst 1 HeobxXoAUMMOCTb yAaneHnst HU3KOMONEKYNApHbIX coeanHerun (HMC) u3
cocTaBa nonumepa.

OnpepenexHne Hu3komonekynapHbeix coegnHeHnn (HMC) B nonumepe nNpoBOAST nyTeM onpegenexHus yobinu
maccbl obpasua nonvmepa (MaccoBbli METOA, )NOCHE 3KCTParmpoBaHus ropsyert Boaon TpebyeT AnUTEnbHOM CyLIKU
obpasua n gaeTt XopoLLo BOCNPOU3BoAMMble pedyrbTathl. YaaneHme HMC Heobxogumo ana nocneaytowern nepepaboTku
nonumMepa B usgenue, T1.k. Temneparypa nnasneHns HMC 3HauntenbHoO oTnmMyaeTcsa oT Temnepartypbl nnasnenns BMC.
Mpucytctene HMC B nonumepe nNpueedéT k gedekram nsgenus.

5.3 MeToguyeckne matepmansl, onpeaensiolwme npouenypbl OLleHMBaHUA 3HaHUW, YMEHUN, BnageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro ONnbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuyarolerocs kK NpomMeXxyToMHOW aTTecTauum U nopsAaoK NMKBUAaLMM akageMnyeckon
3a0MKEHHOCTH

MNMpoBeaeHne NPOMEXYTOYHON aTTecTauMm pernameHTMpoOBaHO JoKanbHbIM HOpMaTMBHbIM aktom CII6ryMnTn
«[onoxeHne o NpoBeAeHNN TEKYLLLEro KOHTPOSS YCNeBaeMoCTU 1 NMPOMEXYTOYHON aTTecTauny oby4daroLmnxcs»

5.3.2 ®dopma npoBeaeHUA NPOMEXYTOYHOW aTTecTauum no AUCUMnnHe

YcTHas + lNncbMeHHas KomMmnbloTepHoe TecTupoBaHue NHasa

5.3.3 Oco6eHHOCTM NpoBeAeHUA NPOMEXYTOUYHON aTTecTaunum Nno AUCUUNIINHE

* BO3MOXHOCTb NONb30BaTLCA CIIOBAPsiMU, CNPaBOYHNKaMM, UHBIMW MaTepuanamu;
* Bpems Ha noarotoBky 60 MUHYT,
* Bpems Ha oTBeT 20 MUHYT.



6. YHEBHO-METOAMYECKOE U UH®OPMALMOHHOE OBECNEYEHME ANCLUUMIIUHDbI
6.1 Yye6Hasa nutepartypa

AsTOp I 3arnaeue [ M3paTenbcTBO log n3paHusa [ Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTtypa

XakmmynnuH, KO. H.,[Xumusa " duaunka KazaHb: KasaHckuii http://www.iprbooksh

3akupoea, J1. 1O. nonMmMepos. dusnyeckme HaLMOHanbHbIN op.ru/79597.html
COCTOSIHUSI NONNMEPOB ncenegoBaTenbCKui 2017

TEeXHOIOMMYeCcKni
YHMUBEpPCUTET

XakmmynnuH, KO. H.,[Xumusa " dunaunka KazaHb: KasaHckuii http://www.iprbooksh

3akupoea, J1. 1O. nonumepoB. PacTtBopbl 1 HaLMOHanbHbIN op.ru/109614.html
CMecu NonMMepoB ncenegoBaTenbCKui 2019

TEeXHOIOIMYeCcKni
YHMUBEpPCUTET

6.1.2 JononHuTenbHaa y4yebHasa nutepaTtypa

Bo3HeceHckuin, 3. O.,[MeToapl CTPYKTYPHbIX KazaHb: KazaHckui http://www.iprbooksh

Wapudynnuu, @&. C.,|uccnegoBaHuin HauMoOHarnbHbIN op.ru/61986.html

AbaynnuH, N. L. MaTepuaros. MeToabl ncenegoBaTenbCKui 2014
MMWKpPOCKOMNMUMU TEXHOIOMMYECKNi

YHMBEpPCUTET

CawwuHa E. C.,[Xumna nonmmepos CaHir-NeTep6ypr: http://publish.sutd.ru/

Axoeneea O. WU, crerynTa ) 2023 tp_ext_inf_publish.ph

Kanyrmna M. C. p?id=202313

KysHeuos A. 0., |®nsmka n xumusa nonumMepos, http://publish.sutd.ru/

Kykosckun  B.  A.,|[cuHTES, CTPYKTYpa " tp_ext_inf_publish.ph

JlyjkmyeBa  H.  C.,|cBoncTBa CaHkTt-letepbypr: 2023 p?id=2023200

Ceepgnoea H. W.,[BbicokoMmonekynspHbIx cneryntq

Xoxrnosa B. A.,|coegnHeHun

OwnaHknHa H. B.

Cnwnukumn C. B. OdbdbekTnBHan ayantopHas u http://publish.sutd.ru/
camocTosATenbHas paboTta Chnoe.: CherynTg 2015 tp_ext_inf_publish.ph
oby4varoLmxcs p?id=2015811

WnnuHa, 0. T.,|Tepmuyecknn  aHanua B KazaHb: KazaHckuin http://www.iprbooksh

Muurasoea, B. K. |u3yyeHnn nonumepos HauMoHanbHbIN op.ru/62010.html

MeTpos, B. A., nccnenoBaTenbCckui 2014

KocTtouko, A. B. TEXHONOMMYECKNI

YHUBEPCUTET

Bacunbes M. T1.,|®un3nka n xummss NONIMMEpPOB. http://publish.sutd.ru/

Ceepanoea H. W.,|CuHTes, CTpYyKTYypa " tp_ext_inf_publish.ph

XoxroBa B. A.,|cBoncTBa Cne.: Crnerynta 2015 p?id=2602

LWwvpwosa E. IN. BbICOKOMONNEKYNAP HbIX
coeaguHeHumn

B. AKykoBckuin , H.|®usmka n xumns nonumepos http://publish.sutd.ru/

W. Ceepanosa, B. A. CaHkr-lNeTepbypr: 2020 tp_ext_inf_publish.ph

Xoxroga, . M crierynta p?id=2020453

WTarnna

Kapaynosa W. B.,|Opranunsauns http://publish.sutd.ru/

MenewkoBa [. W.,|camocTosTensHON  paboThl Chnoe.: CherynTh 2014 tp_ext_inf_publish.ph

Hosocenos I'. A. obyyatoLmxes p?id=2014550

6.2 NMepeyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUOHHO-CNIPABOYHbIX CUCTEM

1 3nekTpoHHO-6MbnunoTeyHas

cucrtema

http://www.iprbookshop.ru
2 HayuyHas anekTpoHHasi bubnumoTeka oTkpbITOro foctyna «KnbepneHnHka» [QnekTpoHHbIA pecypc]. — Pexum

poctyna:

http://cyberleninka.ru

«IPRbooks»

[OnekTpoHHbIN

pecypc].

— Pexum poctyna:

6.3 Nepe4yeHb NMULEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NpPorpamMmmMHoOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows




6.4 OnncaHne marepmanbHO-TEXHUYECKOW 6a3bl, HeO6X0AMMOW AN OCcyLlecTBIeHUA o6pa3oBaTenbLHOro
npouecca no guMcuuniunHe

NabopaTopHble paboTbl NpoBOASATCS B ayauMTopusiX Kadedpbl HAHOCTPYKTYPHbIX, BOMOKHUCTBIX
KOMMO3MLIMOHHBIX MaTepuanos, 060pyaoBaHHbIX HeobxoanmbiM 060pyaoBaHuemM, npubopamm 1 peakTMBamu.

Ayantopus OcHaleHue
MynbTumMeaunimHoe obopyaoBaHune, cneunannanposaHHas mebenb, Jocka
JlekunoHHasa y A PYA H P A
ayouTopus
MynbTumMeauninHoe obopyaoBaHue, cneuuannanposaHHas mebenb, Jocka
JlekumoHHas y A PYA H P A

ayoutopusa
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