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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 U3MEHEHUSA CBONCTB MONIMMEPOB OT BO3AEWCTBUSA Ha
HUX pas3nn4YHbIX hakTopoB

* paccMoTpeTb COBPEMEHHbIE METOAbI MCCNEA0BaHNA CTPYKTYPbl U CBONCTB NONIMMEPOB

* cchopmmpoBaTtb LIENOCTHOE npeacTaBrieHne o6 MaeHTUMKaLMmM MONMMEPOB C MOMOLLBID COBPEMEHHBLIX
XUMUYECKNX, PUINYECKNX U PUBNKO-XMMUYECKMX METOLOB aHanm3a

* pacwmpuTb Kpyrosop OyayLiero cneumnanicra 3a CHeT YCBOEHUS BXKHENLLNX HAYYHbIX NOSIOXKEHWI B NpoLiecce
TBOpPYECKOW paboTbl C HAay4YHO-TEXHWYECKOM NUTEpPaTypor MO XMMWUU BbICOKOMOSEKYNSAPHbLIX COEAMHEHUN N CMEXHBLIM
Haykam

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

1.3 Tpe6oBaHuA K NnpeaBapuTeNbHOW NOArOTOBKE OOyyYaroLerocs:
MpenBapuTenbHas NoaroToBka npegnonaraeT co3fgaHne OCHOBbI AN hOPMUPOBaHUS KOMMETEHLMI, Yka3aHHbI X
B M. 2, NPY U3y4eHUN ONCLUNIINH:

KonnouagHasa xvmmus

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

OpraHunyeckas xumns

2 KOMNETEHLUUU OBYYAIOLLEIrocsA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OANCLUTTIIUHDbI

MK-2: Cnoco6eH pa3pabaTtbiBaTb ONbITHble 06pa3L bl HAHOCTPYKTY PUPOBaHHbIX KOMMO3ULMOHHbLIX MaTepuanos

3HaTb: OCHOBbI (hU3NYECKNX, PUINKO-XUMNYECKUX N XMMUYECKUX METOA0B OLIEHKM CBONCTB NONMMEPHbLIX MaTepuanos
YMeTb: Vicnonb3oBatb METOANKN 1 NPUBOPHYIO TEXHUKY A4S NPOBEAEHUS aHanusa CTPYKTYpbl U CBOWCTB NONMMEPOB
BnapeTtb: HaBblkamu aHanu3sa XMMn4eckon n usnveckon CTpyKTypbl NONMMEpPHbLIX MaTepuanos

3 PE3YIIbTATbI OBYYEHUA MO ANCUUIMIIUHE

KoHTakTHas
paboTta

cp MHHoBALL. dopma

dopmbl TekyLiero
yacel o
( ‘i-laiKl;l) ( f:&l) ( )| sansmuin KOHTpONS

HavnmeHoBaHuWe 1 cogepxxaHue pasaernos,
TEM 1 y4eOHbIX 3aHATUN

Cemectp
(kypc ans 3A0)

Paspen 1. AHanutudeckne  meTofbl
nceneaoBaHus CUHTEe3a
BbICOKOMOSEKYNSIPHbIX COeaUHEHWI

Tema 1. BeegeHue. Mctopms ctaHoBRNeHUs
COBPEMEHHOW  aHaNMUTUYECKOW  XMMUK
nonnmepoB

JlabopatopHas pa6borta: 3HaKOMCTBO C
npasunamm TEXHWKU ©esonacHocTu. 2 2 9
MpaBuna BegeHns paboyvero XypHana,
odopmnsiemoro B cooTBeTcTBMM  c| 7 Ko
npasvnamm MeTpOorornm 7
CTaHZapTusaumu.

Tema 2. Xumus " du3nka
BbICOKOMOSNEKYNSAPHBIX ~ COeAMHEHUN  BO
B3aNMOCBA3N c COBpPEMEHHbIMM
WHCTPYMEHTANbHbIMM U  aHanMTUYECKNMU 1 2 11
MeTo4amun uccrnegoBaHUs NONMMEpPOB.
JlaBopatopHaa pabota: MonekynapHas
Macca nonmmMmepoB.




Tema 3. MeTogbl uccnegoBaHvsi NPoLECCoB
MONyYeHUst M XMMUYECKUX  CBOWCTB
nonumepoB. MeToapbl U3y4eHUs NPOLIeCCoB
nonMmMmepusaLmm, nornmMKoHgeHcaumm,
cnocobbl nccnenoBaHus
cononMMmepusaumm.

JlabopatopHass pabota: MonekynspHo-
MaccoBoe pacnpeneneHve
BuckosmmeTpudeckuii Mmeton onpeaeneHns
MOJIEKYIIAPHON Macchbl NnonMmepos.

Tema 4. MeToapbl nccrneqoBaHUs peakumin B
Lensix NonMMepoB: onpeaeneHne cocrasa
npoayktoB gectpykumn. WccneposaHue
MexaHu3mMa OeCcTpykumm C  MOMOLLbIO
TEPMUYECKMX W  ONTUHMECKMX METOLOB
aHanuasa. XumMmnyeckme MeToabl
nccnenoBaHust MaKpOMOJIEKYNAPHbIX
peakLmi B Lensax normmepos.
JlTaBopaTtopHas paborta: OueHka
nonmamncnepcHoOCTu MaKpOMOSeKyr
nonMmepa MeToaom TypOmammeTpn4eckoro
TUTPOBAHUSA.

ra

Paspen 2. ®u3MKo-xMMu4eckn MeTodbl
nuccnegoBaHUs  CTPYKTYpbl U CBOWCTB
NoNMMeEpPOB.

Tema 5. dpakumoHnpoBaHMe MNOMMMEPOB.
MeToagbl  onpegeneHns  MONEKYNApPHOW
Maccbl. XMMUYeCcKne MeTOAbI OnpeaeneHns
MOIeKynsipHon maccbl. Metoabl n3y4deHus
CTPYKTYpbl MaKpOMOneKyrn, OnukHero wu
JanbHero  KoHMrypanbHOro  nopsgka.
OueHka nNpOCTpaHCTBEHHOW OPMbl ¥
rMOKOCTM MaKpPOMOIIEKYIT.

JlabopatopHas pabota: WccnegosaHue
BbICOKOMOJEKYISPHBIX COEAMHEHUN
OnpepneneHve Yncna ocaxaeHus pacTeopa
AvaueTuUnuennionossl B aueToHe.
OnpegeneHve NNOTHOCTU NONMMEPOB

Ko

Tema 6. MeToabl nccnegoBaHusi CTPYKTYpbI
n3nYecKknx, penakcaumoHHbIX COCTOSAHWI
nonMMepoB. Peonornyeckne mMeToabl
nccnegoBaHns TEeKy4mx COCTaBoB
nonMmepos. PeHTtreHorpagms,
anekTpoHorpadus, WHpakpacHas
CMEKTPOCKONWS, OBYIyYenperioMmrieHne wu
3MNEKTPOHHAst  MUKPOCKOMNUS.
JlabopaTtopHasi paboTa: AHann3 nonammaa
Onpegenenne Bnaru B nonukanpoaMmmae
OnpegeneHve  KOHUEBbIX  aMWHOrpynm.
Onpegenenne HN3KOMOJIEKYISAPHBIX
coefiMHeHUN B nonvaMmuie.

Tema 7. ®dusmyeckme MeToabl W3y4eHUS
CTPYKTYpbI NnonMMepoB. OneKkTpoHHasi
cnektpockonus, WK-cnektpockonusi, metop
AMP, PEHTreHOCTPYKTYPHbIV aHanu3
NnonMMepoB.

JlabopaTopHasi paborta: AHanus
nonnaTuneHTepedranaTa

OnpeneneHne OCHOBHOrO BellecTBa B
STUNEHITINKOIE.

10

ra




Paspen 3. MexaHun4yeckne  cBoucTBa

nonMMepoB

Tema 8. MeToapbl nccnegoBaHus
MeXaHUYeCKNX CBOWCTB NoNMMepOoB:
NpoYHOCTM, AedopmaLmn, penakcalmoHHbIX
XapaKTEePUCTUK.

JlTaBopaTtopHas pabora: AHanus
nonuakpunoHuTpuna. mapognHammnyeckme 4 5
nccnenoBaHus pacTtBopa roMo- u
COMoNMMepPOB aKpunoHuTpuna.
Onpepenexne HU3KOMOIEKYNSIPHBIX
COEOVMHEHUA B TOMO- M cononMMmepax
aKpUIOHUTPUIA.

Ko

Tema 9. MepcnekTushbl pa3snTtus
WHCTPYMEHTarnbHbIX ~ METO4OB  aHanusa
nonnmepoB. Hoeenwmne paspaboTkn B 3TON
obnacTu.

JlabopatopHasa  pabota:  OnpegenexHve 2
HEKOTOPbIX CBOMCTB NonMmepoB. NoBeaeHne
nonMMepoB Npu TEPMUYECKOM BO3OENCTBUN.
OueHka XUMUNYECKON YCTOMYMBOCTU
nonMMepos

10

ra

Utoro B cemecTpe (Ha kypce ansa 3A0) 17 34

66

KoHcynbTaumm 1 npoMexyToyHas

aTtTecTaums (OKk3ameH) 2,5

245

Bcero koHTakTHasa pa6orta u CP no

53,5
avucuunnuHe

90,5

4 KYPCOBOE NPOEKTUPOBAHME
KypcoBoe npoektuposaHue y4ebHbIM NnaHoM He NpeaycMOTPEHO

5. ®OHA OLLEHOYHbIX CPEACTB ANA NPOBEOEHUA MPOMEXYTOYHOW ATTECTALMKU
5.1 OnucaHne nokasaTenen, KpUTEPUEB U CUCTEMbI OLLeHMBaHUA pe3yfbTaToB 06yyeHus

5.1.1 MNokasaTtenu oueHNBaHuA

Koa HanmeHoBaHMe oueHO4YHOro
lMokasaTenu oueHBaHNS pe3ynbTaToB 0byveHus
KOMMNEeTeHUnn cpeacTtea
OnucbiBaeT XMMWYECKOE CTPOEHME, Kraccudukaumio, OCHOBHbIE
. Bonpocsl aons YCTHOro
CBOWCTBA 1 Cnocobbl CUHTE3a N NOMYyYEeHUS MONIMMEPOB, XMMUYECKNX coBecenoBaHms
MK-2 BOJTOKOH, BbICOKOMOJEKYNAPHbIX BELLECTB, HaHOOOBLEKTOB, A
o MpakTMKko-opueHTUpoBaHHbLIE
pacTBopuUTENEN, CBA3YIOLUMX, KOMMO3MLUMOHHBLIX ~ MaTepuaros, sanaHms
0OCOBEHHOCTU M3YyYeHNs N aHanM3a Ux CTPYKTYpbl U CBONCTB/

pacTBopuTenen, CBA3YIOWUX, KOMMO3ULMOHHBIX
Monyyaet

BbICOKOMOIEKYyNnApHble

(cuHTe3npyeT)  nonumepsl,
BelecTtBa, HaAHOOOBLEKTHI,

ConocTaBnseT pasnuyHble BapuaHTbl NOMy4eHUsi/CMHTe3a Nonumepos,
XUMUYECKNX BOMOKOH, BbICOKOMOINEKYNSPHBLIX BELLECTB, HAHOOGBHEKTOB,

BbI6VIpaeT ONTUManbHbIN C TEXHNKO-3KOHOMUYECKOW TOYKN 3pEHNSA
XMMU4eckne

CBsi3ylolUMe, a Takke paspabaTbiBaeT v nonyyaer OnbiTHble obpasubl
HaHOCTPYKTYPUPOBaAHHBIX KOMMNO3ULIMOHHLIX MaTep1arnos.

MaTtepunanos n

BOIMOKHa,
pacTsopuTeny,

5.1.2 Cuctema u Kputepum oueHMBaHUA

Kputepumn oueHnBaHms chopMmMpoBaHHOCTU KOMMNETEHLUN

LLikana oueHnBaHus
YcTHoe cobecenoBaHne

MucbmeHHas paboTa

MNonHbINA, ncyepnbIBaloLLni OTBET,
5 (oTnu4Ho) OEMOHCTpUpYOLWUn rnybokoe NoHMMaHue

npegmeta

OTtBeT NOMHbIN, OCHOBaHHbIN Ha

npopaboTtke BCEX ob6s3aTenbHbIX
4 (xopoLuo) NCTOYHMKOB MHdOpMaLN.

OtBeTt cTaHAapTHbIN, B uenom

Ka4yeCTBEHHbIN




OTBeET BOCNPON3BOAUT B OCHOBHOM TOJIbKO
NEKUMOHHbIE MaTepuarnbl

[leMOHCTpUpyeT NOHMMaHWe npegmeTa B
uenom, 6e3 yrnybneHnsa B getanm

OTBET HenosnHbIN, OCHOBaHHbIN TONBKO Ha
NEKUMOHHBLIX MaTepunanax. Mimetotcs
OLUMOKM MO HECKONbKMM TeMaM, He3HaHue
BaXKHbIX TEPMUHOB

3 (yaoBneTsopuTENBEHO)

HecnocobHocTb oTBETUTL Ha Bonpoc 6e3
MOMOLLU aKk3ameHaTopa. HesHaHue
3Ha4MTeNbHOW  YacTu  NpUHUMNIWAanNbLHO
B&XXHbIX 31IEMEHTOB ANCLUMMMNHBI
HenoHnmanune 3afaHHoro BOMpoca.
2 (HeypoBneTBopuTENbHO) | HecnocobHocTb cchopmynupoBaTh XOTs Obl
oTAenbHble KOHLEeNUMN ANCUUMINHBI.
MonbiTka cChAMCbIBaHWSA, WCMONb30BaHWS
HepaspeLleHHbIX TEeXHUYEeCKUX YCTPOWCTB
UN1 MONb30BaHUSA MNOLCKA3KOW ApYroro
yernoBeka

5.2 TunoBble KOHTPOJMbHbIE 3aAaHUA UNU UHble MaTepuanbl, Heo6XxoANMbIe ANA OLEHKU 3HaHWUMN, Y MEHUN,
HaBbIKOB U (UNK) onbiTa AeATENbHOCTHU
5.2.1 lNepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopmMynMpoBKM BONPOCOB

Cemectp 7

BOI'IpOCbI CTaHoOBI1EHNA N pa3BUTUA aHannTU4eCcKon XMmmm nonnmepos

MeTopabl onpefeneHns cTaHaapTHLIX XapakTepUCTMK NONMMEpOB.

MonnaucnepcHoOCTb  NOSIMMEpPOB. q)paKLI,VIOHVIpOBaHVIe nonnMMepoB Kak MeTo/ OUEeHKN MOJNEeKynAapHO-
MacCOBOro pacnpegeneHuna.

Ol'lpe,El,eJ'IeHVIﬂ MOJ'IeKyJ'IﬂpHOVI MaccCbl nonMmepoBMeTo40M cBeTopacceAaHna.

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

o ([o|lbd|f W [N~

MeTtoapl onpegeneHus MOJ'IeKyJ'IﬂpHOVI MaccCbl NONIMMepPoOoB. Onpep,eneHme KOHUEeBbIX rpynn B
MakpomMoseKynax nonmmepa.

MOJ'IeKyJ'IﬂpHaﬂ Macca noniMMepoB, MeTobl onpegerieHns CpeaHevyncrioBon n cpeaHemMaccoBom

/ MOMeKynspHOWU Macchl.

8 WccnepoBaHne cnekTpoB NONMMepoB B yrbTpadunoneTosoin obnactu.

9 OnpepeneHue coctaBa NPOAYKTOB AECTPYKLMM NONMMEPOB.

10 OnpepeneHne anemMmeHTHOro cocrtaBsa nonumepa. OnpegenexHne asota metogom Keenbgans.
11 MeToabl nccnenoBaHWst CTPYKTYPbl NONMMEPOB, MX (PU3NYECKUX perakCauMOHHbIX COCTOSHUN.

12 Peonornyeckue meToabl MccrneaoBaHust  NONIMMEPHbIX XKNOKOCTEN.

13 MeToabl onpeaeneHns NPOYHOCTM MONIMMEPOB U UX AedOpMaLMOHHBIX CBOWNCTB.

14 WccnenoBaHue CTPYKTYpbl U CTPOEHKUS MONMMMEPOB NMOCPeacTBOM 3MeKTpoHHoM , K cnekTpockonuu.

O6nactn NpyMeHeHnsa Sa4epHON MarHUTHO-pe3oHaHcHon cnekTpockonun (AMP) gns

15
nccnenooBaHua nonmMmepos.

16 OnpepgenexHvs MOMeKynsapHON Macchbl NONIMMEPOB METOAOM BUCKO3UMETPUN.

17 Ol'lpe,El,eJ'IeHVlﬂ MOJ'IeKyJ'IﬂpHOVI MaccCbl nonnMmepoBMeTo40M cBeTopacceAaHua.

18  |PeHTreHOCTPYKTYPHbIN aHan1a nonmvepos

5.2.2 TunoBble TecTOBbIe 3afaHUA
He npegycmoTpeHo



5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, Keuchbl)
O6bBACHNTE NPUMEHeHNEe MeTofa APOBHOIo ocaxaeHUs AN OLEeHKN MOMEKyNsSpHOM Macchl nonumepa.

Kaxgdbln nonmMMep COCTOUT U3 MakpOMOMEKYn pasfuMyHou AnuHbl. [1osToMy MonekynspHas macca nonvmepa
SABNAETCA CcpefHe-CTaTUCTMYECeOn BENUYMHOW U OLEHMBAETCA NyTEM MNOcrnefoBaTenbHOro BblAeneHnsa dpakumnn
nonumepa u3 pacteopa c onpeaerneHHoONn MONeKynspHon maccoi. [ina aToro B pabo4umin pactBop nonumepa gobasnsioT
ocaguTenb. CHavyana BbinagaloT camble KpyrnHble Makpomoriekynbl. locne ux oTaeneHvs ocaxpaercs crneayolas
pakuna MakpoMoneKkyn ¢ MeHbLUIen MonekynspHon maccon 1 T.4. Konudectso dpakunm onpeaensieTcs B 3aBUCUMOCTH
OT 3aJaHHOW TOYHOCTU OnpeAdeneHuss CTeneHu MNonuAaMcnepcHocTM nonumepa. PesynbTaThl pakuMOHUPOBaHUA
n3obpaxaroT rpadmyecku 1 No Nony4eHHbIM AaHHbIM MPOBOASAT NOCTPOEHME AnddepeHLMansHOM KPUBOM MONEKYNSAPHO-
MaccOBOro pacnpegenenvs anddepeHunansHOn KpMBOWM MOMEKYNApHO-MacCcoBOro pacnpegeneHus.

Ob6bsicHMTe cnocobbl onpeaeneHns U HeobxoaUMOCTb YAaneHnsa HU3KOMONEKYNspHblIX coegnHeHnn (HMC)  u3
cocTaBa nonummepa.

OnpepgenexHne HU3KOMOIEKYNspHbIX coeamHeHuit (HMC) B nonMmepe npoBogAT nyTem onpegerneHvs yobinm
mMaccbl obpasua nonumepa (MaccoBbli METOA )OCNEe 3KCTParMpoBaHUs ropsivyen Bodon TpebyeT ANUTENbHON CYLLKN
obpasua 1 gaeT XopoLLo BOCNPON3BoAMMble pedynbTaThl. YaaneHne HMC Heobxoanmo anst nocnenytoLlen nepepaboTku
nonuMmepa B usgenue, T.k. Temneparypa nnaenexma HMC 3HauMTensHO oTnn4aeTcs oT Temnepartypbl nnaesnexHns BMC.
MpucytctBue HMC B nonumepe nNpmBedéT Kk gedekTam nsgenus.

5.3 MeTtoouyeckue maTtepmanbl, onpegensioume npoueaypbl OLleHUBaHUA 3HaHUW, YyMEeHUW, BnageHun
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro ONnbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa ponycka oby4arolerocsi kK npomeXyTo4HOW aTrecTauum U nopsaoK NMKBUAaLmMm akageMmyeckon
3a40JKEHHOCTH

lMpoBegeHMe NPOMEXYTOYHOM aTTecTaumy perfnaMmeHTMpoBaHO NokanbHbIM HOpMaTuBHBIM aktom CI6IYMTA
«[NonoxeHne 0 NpoBeAeHNN TEKYLLLEro KOHTPOMS YCNEeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obydarLwmxcsa»

5.3.2 dopma npoBeaeHUs NPOMEXyTOUYHOW aTTecTauMm No AUCLUUNIIMHE

YcTHas + lNncbMmeHHas KomMnbloTepHoe TecTupoBaHue NHasa

5.3.3 Oco6eHHOCTM NpoBeAeHUA NPOMEXYTOUYHON aTTecTaunum Nno AUCUUNIINHE

* BO3MOXXHOCTb MOJNIb30BAaTbCS CIOBaAPSIMW, CMIPaBOYHMKaMM1, MHBIMW MaTepuanavu;
* Bpems Ha noarotoBky 60 MUHYT,
* Bpems Ha oTBeT 20 MUHYT.

6. YYEBHO-METOOUWYECKOE U UH®OPMALIMOHHOE OBECNEYEHME ANCLIMNNIUHDI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasue | M3paTtenbcTBO [loa n3paHns | Ccblnka

6.1.1 OcHoBHas yyebHasa nuTepaTtypa

XakmmynnuH, K. H.,|Xumua n dusnka nonumepos. KazaHb: KazaHckui http://www.iprbooksh
3akuposa, J1. 1O. dusunyeckune COCTOSAHUA HauunoHasnbHbIN op.ru/79597.html
nonMmvepos nccnegoBaTernbCKUn 2017
TEXHONOMMYEeCKni
YHUBEpPCUTET
XakmmynnuH, K. H.,|Xumua n dusnka nonumepos. KazaHb: KazaHckui http://www.iprbooksh
3akupoea, J1. 1O. PacTBopbl n cMmecu HaUMOHanbHbIN op.ru/109614.html
nonMmepos nccnenoBaTenbCkun 2019
TEXHONOMMYeCKni
YHUBEpPCUTET
6.1.2 lononHMTenbHasa y4yeb6Hasa nuTepartypa
CawwnHa E. C.,|Xvmunsa nonumepos Cankr-MeTep6ypr: http://publish.sutd.ru/
Akosneea O. W, cnerynTa ’ 2023 tp_ext_inf_publish.ph
Kanyrmna M. C. p?id=202313
Bacuneee M. [1.,|AHannTu4eckas XMMUS http://publish.sutd.ru/
Kykosckunn  B. A, [nmonumepos . tp_ext_inf_publish.ph
Ceepgnosa H. W, Cre.: CNerymTA 2017 p?id=2017599
Xoxnosa B. A.




KysHeuos A.  1O.,|®Pu3smka n xumms nonnmepos, http://publish.sutd.ru/
Kykosckui  B. A, |cuMHTe3, CTpyKTypau cBOMCTBA tp_ext_inf_publish.ph
JlykmyeBa  H.  C.,|BbICOKOMOMNEKYNSAPHbIX CaHkT-leTepbypr: 2023 p?id=2023200
Ceepanoea H. W.,|coeanHeHun cnerynta
Xoxnosa B. A.,
OnanknHa H. B.
B. A Kykosckuin , H.|®usmka n xumns nonumepos http://publish.sutd.ru/
. Ceepgnosa, B. A. CaHkr-lMeTepbypr: 2020 tp_ext_inf_publish.ph
XoxroBa, n. M cnerynta p?id=2020453
WTarnna
WnnuHa, 0. T.,|Tepmnyeckun  aHanuMs B KazaHb: KasaHckuii http://www.iprbooksh
Muurasosa, B. K. |u3yyeHnn nonumepos HauMOHarnbHbIN op.ru/62010.html
MeTpos, B. A, nccneaoBaTenbCcKum 2014
KocTouko, A. B. TEXHONOMMYecKkum
YHMBEpPCUTET
Cnwnukumn C. B. OdbdbekTnBHan aygntopHasa u http://publish.sutd.ru/
camocTosTenbHas pabota crne.: Cnerynta 2015 tp_ext_inf_publish.ph
obyyarLwmxcs p?id=2015811
Bacunbes M. T1.,|®n3mka u xumusa NONMMepoB. http://publish.sutd.ru/
Ceepgnosa H. W, [CwuHres, CTPYyKTYpa " tp_ext_inf_publish.ph
XoxroBa B. A.,|cBoicTBa chne.:cnerynta 2015 p?id=2602
LWunpwoea E. IM. BbICOKOMONEKYNAPHbIX
coenHeHun
Kapaynosa W. bB.,|OpraHusauns http://publish.sutd.ru/
MenewkoBa [. W.,|[camocToaTenbHon — paboThl crne.: Cnerynta 2014 tp_ext_inf_publish.ph
HoBocenos . A. obyyaroLwmxcs p?id=2014550

6.2 NMepeyeHb NpodeccuoHanbHbIX 6a3 AaHHbIX U MH(OPMAaLMOHHO-CMPaBOYHbIX CUCTEM

1 OnekTpoHHO-6uGnMoteyHas cuctema «IPRbooks» [OnekTpoHHbIn pecypc]. — Pexum gocrtyna:
http://www.iprbookshop.ru

2 HayuyHas anekTpoHHasi bubnmorteka oTkpbiToro goctyna «KnbepneHuHkay [SnekTpoHHbI pecypc). — Pexum
poctyna: http://cyberleninka.ru

6.3 NepeyeHb NULIEH3NOHHOIO U CBOGOAHO pacnpoCcTpaHAEeMoro nporpaMmMHoro obecne4yeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTtepuanbHO-TeXHUYECKOM B6a3bl, Heo6xoauMon Ans ocyllecTBNeHUs obpasoBaTeribHOro
npouecca no AucumniunHe

JlabopatopHble paboTbl npoBOAATCS B ayauTopusax kadeapbl HaHOCTPYKTYPHbIX, BOMOKHWUCTbIX U
KOMMO3WLIMOHHBIX MaTepuanos, 060pyaoBaHHbIX HeobxoanmbiM 060pyaoBaHueM, npubopamm 1 peakTuBamu.

Ayantopus OcHalleHne
MynbTuMeanimnHoe obopyaoBaHue, cneuuannanposaHHas mebenb, Jocka
JlekumoHHas Y A PYA H P A
ayouTopus
MynbTuMeaninHoe obopyaoBaHue, cneunannanposaHHas mebenb, gocka
JlekumoHHas y A PYA H P A

ayauTopusi
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