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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucuunnuHbl: CdhopmrpoBaTb KOMNETEHLMM 0Oy4YatloLerocs B 0611acTn XMM1My NOSIMMEPHbIX CBA3YOLLINX
1.2 3agaum AUCLUUNNUHBI:

. CCbOpMMpOBaTb npeacrtaBiieHnAa O MOJIMMEPHbIX CBA3YHLWKMX, NCNONb3yeMblX B KadeCcTBe MaTpulbl NONIMMEPHbIX
KOMMO3ULIMOHHbIX MaTepnanos

* paccMOTpeThb NPeACTaBIeHNE O CTPYKType NOMMEPOB 1 MOHOMEPOB, METOAAX MX NONYyYeHUs, PU3NKO-XUMUYECKNX
cBoMcTBax

¢ pacKpbITb crnocobbl CMHTE3a N CBOWCTBA nonuvepoB N NX BIIMAHUE Ha CBOMCTBA KOMMO3ULMOHHbIX mMmaTepuanos,
B3aMMOAeNCcTBUue NOJNIMMEPHbIX CBA3YHLWNX C HANOJNTHUTENeM, TEXHONOIMIO NoJ1y4eHUsA NoJfiMMepHbIX KOMMO3NLUA.

® Bblpa6OTaTb HaBbIKN pa6OTbI C Hay‘-IHO-TEXHVI‘-IeCKOVI nMTepaTypoﬁl Nno XMMUN NOJTMMEPHbIX CBA3YHOLWNX CMEXHbIM
HayKam, npoBeaeHnto paga CUMHTE30B NOJIMMEpPOB U NOJNTUMEPHbIX KOMMO3UL M.

1.3 Tpe6oBaHuA K NnpeaBapuUTENIbLHON NOANOTOBKE 06y4alolerocs:

MpeaBapuTensbHas NOAroToBKa NpeanonaraeT co3aaHne OCHOBbI A OPMUPOBAHUS KOMNETEHLUMIA, YKasaHHbIX B M.
2, NPV U3YYEHUN OUCLUNIIVH:

Okonorus

O6Lwas 1 HeopraHMyeckas XMMmns
OpraHuyeckas Xummns
KonnougHas xnmus

O6Lwas xumMmmyeckas TeXHONormsi
dusnyeckas xmmus

2 KOMMNETEHUMUN OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

MK-2: Cnoco6eH pa3pabaTbiBaTb ONbITHbIE 06pa3Lbl HAHOCTPYKTYPUPOBAHHBLIX KOMMNO3ULMOHHLIX MaTepuanos

3HaTthb: CTpoeHune n nonyvyeHne NormiMMepHbIX CBA3YIOLNX.

YMeTb: OObACHATL MEXaAHU3M OEeNCTBUS TepMonacTU4HbIX N TepMOPEakKTUBHbLIX NOJIMMEPHbIX CBA3YHOLWUX NpU nonyyvyeHun
KOMMO3NLUMOHHbLIX MaTepranoB

BnapeTb: HaBblkaMu cMHTE3a NONMMMEPHbIX CBA3YHOLLMX N UX aHalnn3a C NOMOLLbIO COBpPpEMEHHbIX METO0B nccnegoBaHumn

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNNHE

KoHTakTHas
paboTta

cp MHHoBaLUl. dopma
dopmbl TeKyLiero
yachbl .
( fai';) ( f:ci.) ( )| sansiuin KOHTpONSt

HaumeHoBaHwue 1 cogepxaHue pasgernos,
TEM U y4eBHBIX 3aHATUIA

Cemectp
(kypc ansa 3A0)

Pasgen 1. MNoHsATME NONUMEPHbIX CBA3YHOLLNX

Tema 1. Bugsl KM, nonumepHble ceasytoLlme,
apMmupytoime HanonHutenu. Knaccudmkauus
KM no cnegyowmnm npmusHakam: matepuany
KOMMOHEHTOB, TUMY apMUPYIOLLLEro 1 8
HaMosNHUTENS U ero opueHTauumn, cnocoby
Nony4YeHnst KOMNO3nLUMK N U3LENUNA U3 HUX,
Nno Ha3Ha4YeHuHo.

Tema 2. MNMoHaTue 06 amopdHOM. amopdHo-
KpUCTanIM4eckoM 1 KpUCTarnmyeckom
COCTOSIHUM CBSI3YHOLLLETO, BaXXHeEWLINe 1 6
TemnepaTypHble Nepexofbl, Cnocobbl
MogudvKaLmMm NONMMEpPHbLIX CBA3YIOLLMX.




Paspgen 2. CuHTes u cBonctBa
TEPMONIAaCTUYHbIX MOMMMEPHbIX CBA3YHOLLNX

Tema 3. OnpegenexHne NoHATUSA
TEPMOMIIACTUYHbIX MONMMEPOB.
MonuonedwuHbl, noNMBMHUNXAOPUA,
nonuamugpl, NOAMCTUPOS, NonMakpunarhbl,
CNOXHbl€ BUHUITOBbIE 3hnpbl
(nonuBUHUNaueTaT, NONIMBUHWUIOBLIN CNNPT,
nonueMHunaweTanu), nonMkapboHaThl,
nonunatunentepedTanart. OcobeHHOCTH,
npenMyLLIeCTBa, He4OCTaTKN KaXgoro
crnocoba nony4YyeHust NoIMMeEpPHOro
cBsasytoLero. Pnanko-mexaHn4eckme,
Tennodusnyeckne n XMmMmyeckne CBOMCTBa
TEPMONMACTMUYHbIX MOMMMEPHbIX CBA3YHOLLNX.

Tema 4. MeToabl nepepaboTku
KOMMO3MLMOHHbLIX MaTepMarnoB Ha OCHOBE
TEPMO-NNACTUYHBIX CBA3YIOLLUX.
TexHonornyeckme cBonCcTBa
TEPMOMMacTUYHbIX MONIMMEPHbIX MaTepranos
(pacnnaBoB): BA3KOCTb, NPOAOIbHasA
NPOYHOCTb, TEMMNEPATYPONPOBOAHOCTb,
abpasnBHOCTb, TEPMOCTAOMIBHOCTb,
CXKUraemocCTb, KpUTUYECKME NapameTpbl
TedyeHus. MeTtoapbl nepepaboTkm
TEPMOMMacTUYHbIX MONMMEPHbIX
MaTepuanos: 3KCTPY3us, NMUTbe Nosa
OaBreHneM, BakyyMOpMOBaHNE.

10

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KOHcyﬂbTaLlVIVI N NPpOMEeXYyTo4vHad aTtTectauna
- HEeT

32

Paspen 3. CuHTE3 1 cBONCTBA
TEPMOpPEaKTUBHbIX NMONMMMEPHbLIX CBA3YIOLLMX.

Tema 5. OnpegenexHune noHATUSA
TepMOpeaKTMBHbIX NonMmepoB. PeHon-
dopmanbaerngHble, MOYEBNHO- U MENaMUHO-
cbopManbaervaHble, HEHaCbILLEHHbIE
nonnacupHble, SMNOKCUAHbIE,
KpeMHUMopraHuyeckme norimmepHble
ceasyowme. OTBEpAMTENM, MEXAHN3M
peakunn OTBEPXOEHWS, CTPOEHNE U
cBovicTBa. BrivsHue otBepantenen,
KaTanusaTopoB, NNacTudnKaTopos,
pasbaBuTenen n pacTBOpMTENEn Ha CBONCTBA
NONMMMEPHBIX CBA3YOLLUX.

JlabopaTtopHasa paboTta 3HakoMCTBO C
npaBunamu TexHukn 6esonacHocTu. MNpaBuna
BeAeHus paboyero xxypHana.
TexHonornyeckme cBoncTBa
TEPMONMIACTUYHbIX MONMMEPOB.
OnpeperneHne XxeMOCTOMKOCTU
TepmonnacTtoB. iaeHTudukaums nonumepos
no NoBeAeHWIo B MITAaMEHN 1 NPOoAyKTam
rmgponusa.

JlabopatopHas pabota OnpeaeneHue
MHOEKca pacninaBa TepMONacToB
JlabopatopHas pabota OnpeaeneHue
BSI3KOCTU pacTBOPOB TEPMOMNACTOB Ha
pPOTaLNOHHOM BUCKO3UMETPE.

23




Tema 6. MeToabl nepepaboTku
KOMMO3MLMOHHbIX MaTepuarnoB Ha OCHOBE
TEPMOpPEaKTMBHbIX CBA3YoLWMX. MNponuTka -
onepauus COBMELLEHUS HAaNOMHUTENsi Co
ceasyowmm. dopmoBaHme Ha npeccax,
KOHTaKTHbIM, BaKyyMHbIM, aBTOKIMaBHbIM
MeToAamMu 1 HamMoTKoW. XonogHoe u ropsidee
OTBEPXAEHWNE, UHNLIMUPYIOLLIME CUCTEMBI ANS
OTBEPXOEHUS.

JlTabopaTopHasi pabota lNMony4eHne
deHonogopmanbaerMaHbIX OfNMroMepos
HoBonayHoro Tvna. MNonyyexHve
deHonogopmanbaerMaHbIX OfNMroMepos
pe30sIbHOro TUNa.

JlabGopaTtopHasa pabota OnpegeneHue
anoKkcuaHbIx rpynn. MNMonyyexHve nsgenui us
3MNOKCMAHOro onmMromepa MeTogoM XONnoaHOro
OTBEPXOEHWS.

Paspgen 4. CuHTE3 1 CBOWCTBA 31aCTOMEPOB

18

Tema 7. CnHTES, CTPOEHME 1 CBOICTBA
nonvypeTaHoB. TepMONacTUYHbIE U
TepMopeakTBHble nonmypeTaHbl. OCHOBHbIE
CBOWICTBa MONMYypPETaHOB.

Tema 8. CuHTE3, CTPOEHME 1 CBOMCTBA
Kay4yKoB. MpuUpoaHble Kay4vyKu.
CUHTETUYECKNE M COMONMMEPHbBIE Kay4yKu.
CocTtaB pe3nHoBoOM cmecu. BynkaHusauums.
OCHOBHbIE 061aCTN NPUMEHEHUS Kay4YyKOB

0,5

22

Utoro B cemecTtpe (Ha kypce anst 3A0)

0,5

24

KoHcynbTauum 1 npoMexyToyHasa attectaums
(Ok3ameH)

87

2,5

6,5

Bcero koHTakTHas pa6ota n CP no
AucuunnuvHe

18,5

125,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NPeayCMOTPEHO

5. ®OHJ, OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOM ATTECTALIUK
5.1 OnucaHue nokasaTtenen, KpUTepMEB U CUCTEMbI OLIEHUBaHUA pe3ynbLTaToB o6yYeHus

5.1.1 MokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHnBaHMA pesynbTaToB 0byyYeHNs
KOMMNeTeHUMM cpeactea
KnaccuduumpyeT nonumepHble CBA3YoLLMe, ONUCLIBAET CTPOEHNE U
cnocobbl NONyYeHUs, aHanusnpyeT yCrnoBus SKcnnyaTauuu.
MpeacrasnseT MexaHU3M AeNCTBUSA TEPMOMNACTUYHBIX U
K-2 TEPMOpPEaKTUBHbIX MNOMIMMEPHbIX CBA3YIOLLMX NPU NONyYEeHUN

KOMMO3ULUMOHHBLIX MaTepunaros.

CocTaBnsieT TEXHOOrMn CMHTE3a NONTIMUMEPHbIX CBA3YKOLLMX, NONTy4eHna
n3genvi ns NONMMMEPHbIX CBA3YOLWNX N UX aHann3a ¢ NOMOLLbIO
COBpPEMEHHbIX MeToa0B uccrnegoBaHum

5.1.2 Cuctema n KpuTepum oueHUBaHuA

Kputepun oueHnBaHUA CHOPMUPOBAHHOCTY KOMMNETEHLMIA

LLikana oueHnBaHus

YcTHOe cobecenoBaHune

MucbMeHHas paboTa

npeameTa

MonHbIN, ncyepnbiBaOLNA OTBET,
5 (oTnun4HO) OEMOHCTPUPYIOLLMIA rNy0oKoe NOHUMaHne




OTBeT NOJHbIA, OCHOBAaHHbLIN Ha
npopaboTke Bcex 00s3aTenbHbIX
4 (xopoLuo) MCTOYHWUKOB MHOpMAaLInK.
OTBeT cTaHAapTHbIN, B LIENIOM
Ka4yeCTBEHHbIN,

OTBeT BOCNpPOU3BOAUT B OCHOBHOM TOSbKO
NeKUMOoHHble MaTepuansl. leMoHCcTpupyeT
NnoHVMaHue npegmeTa B Lernom, 6e3
yrnybneHus B getanu. Mimerorcsa owmbkm
MO HECKOSbKUM TEMaM, HE3HaHNE BaXHbIX
TEPMUHOB.

3 (yooBneTBoOpuTENbHO)

HenoHnmaHue 3agaHHOro Bonpoca.
HecnocobHocTb chopmynupoBaTth XOTs Obl
OoTAeNbHble KOHLENUUN ANCUUNINHBI.

2 (HeygoBneTBoputenbsHo) | lMonbiTka cnucbiBaHWsA, NCMOMb30BaHKSA
Hepa3speLUeHHbIX TEXHUYECKNX YCTPONCTB
WM Nonb30BaHWsA NOACKA3KOW APYroro
YyernoBeka

5.2 TunoBble KOHTPOJIbHbIE 3a4aHUA UNN UHbIE MaTepuarnbl, HeO6XxoAuMbIe AN OLeHKM 3HAaHUW, YMEHUN,
HaBbIKOB U (UNK) oNbiTa AEATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n | DopMynnpoBKM BONPOCOB

Kypc 3

Buapbl nonmmepHbIx ceasyowmx. Cnocobbl ux MogMdukaumm.

MonumepHbIe KOMMNO3MLMOHHBIE MaTepuarsl, onpeaeneHne, cnocobbl nonyyeHus. Buasl KM, nonumepHbie
CBA3ylOLLMEe, apMUPYIOLLME HaNOMHUTENMN.

MonuatuneH Bbicokoro AaeneHust. CUHTE3, CBOWCTBA, NPpUMEHeHUe, nepepaboTka.

MonuaTnneH HMU3Koro aaeneHusi. CUHTE3, CBOWNCTBA, NPUMeHeHWe, NepepaboTka.

MonunponuneH. CuHTes, cBOWCTBA, NPUMEHEHME, nepepaboTka.

CwuHTes nonmeuHunxnopuga B macce. Ceonctsa NBX, npyumeHeHue, nepepaboTka.

CwuHTe3 nonueuHunxnopuga B amynecuun. Ceonctaa NBX, npumeHeHne, nepepaboTka.

CwuHTe3 nonmeuHUNxnopuga B cycnensun. Ceonctea MNBX, npumeHeHne, nepepaboTka.

Olo|[N|o|jO|]|W]| N |-

MonyyeHue nonnatnneHTepedTanaTta. CBoncTBa, NnpuMmeHeHne, nepepaboTka.

10 Monnakpunatbl: CBOUCTBA, NpUMeEHeHUe, nepepaboTka.

11 CwuHTe3 nonuctnpona B macce. CBOWCTBa, NpMMEHEHNe, nepepaboTka.

12 Mony4yeHue nonuctmpona B amyrnbcun. CBONCTBA, NpUMEHEHNe, nepepaboTka.

13 CuvHTes nonuctupona B cycneHaun. CBowcTBa, NpMMeHeHne, nepepaboTka.

14 Monnkap6oHatbl. CUHTE3, CBOMCTBA, MPUMEHEHME, NepepaboTka.

15 Mony4yeHue pesonbHbix cmon. CBoncTBa, NPUMEHEHME.

16 MonyyeHue moyeBnHO-opmanbaernagHbix cmon. CBoWcTBa, NpyMeHeHue, nepepaboTka.

17 MonyyeHue HoBona4vHowm cmornbl. CBOMCTBA, MPUMEHEHNE, NnepepaboTka.

18 CwuHTe3 menaHuHo-dopmanbaermgHbix cmon. CBoWCTBa, NpuMeHeHue, nepepaboTka.

19 Mony4yeHue HeHachkIWeHHbIX NoNnacmpHbIX cMon. CBOMCTBA, NpUMeHeHWe, nepepaboTka.

20 Mony4yeHue anokcnaHbix onMromepoB. Cnocobbl OTBEPXKAEHMS 3NOKCUOHBIX CMOS1, CBOMCTBA, NnepepaboTka.
21 MonnypeTaHsbl. MNonyyeHne, cBONCTBA, NPUMEHEHME.

22 CuvHTES3, CTpOeHue, nepepaboTka U CBOMCTBA CUHTETUYECKUX Kay4yyKOB OOLLLEro HasHa4YeHus1.

23 CuvHTES3, CTpOoeHue, nepepaboTka U CBOMCTBA CUHTETUYECKMX Kay4YyKOB CneunansHOro HasHaueHus.

24 CocTaB pe3nHoBoOW cmecu. BynkaHusaums.

5.2.2 TunoBble TecToBble 3aAaHNA
He npegycmoTpeHo




5.2.3 TnoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayv, Kenchbl)

1.B npouecce nojiy4yeHnd nieHoK n3 pacTtBopoB NoJIMMepoOB BA3KOCTb pacTBOpa CIiMWKOM Mana. Onuwure, Kak
MWUHUMYM Ba TEXHOJIOTMYECKNX npnemMa ana yBenmd4eHnsa BA3KOCTU paCcTBOPOB NMOJIMMEpPOB.

2.B npouecce nojiy4yeHnd nieHoK n3 pacnjiaBsoB NosinuMepoB BA3KOCTb pacnjiaBa CIIMLLKOM BeEJlMKa. Onuwwure,
KakK MMHUMYM [Ba TEXHOJNIOMMYECKNX npnuemMa anda CHMxXeHua BA3KOCTU pacnyjiaBoB NMNOJINMMEPOB.

3. Bbl nonyyaete nneHky us nonuatuneHa. Kakyto mognduumpytoLlyto nobaBky He06X04MMO BBECTM B pacnias
4YTOOLI NPEeAoTBPATUTL TEPMOOKUCTIMTENBHYIO AECTPYKLMIO?

5.3 MeToau4yeckue matepuanbl, onpegensilowme npoueaypbl OLleHUBaHUS 3HAaHMW, YMeHUN, BnageHun (HaBbIKOB
1 (MNK) NPaKTU4ECKOro onbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBusi gonycka o6y4aroLierocsi K NpoMeXxyTo4yHOM aTTecTaumMm 1 NopsaaAoK NMKBMAaUMM akageMmu4yecKkomn

3a40JTIXKEeHHOCTU

lMpoBeaeHVe NPOMEXYTOYHON aTTecTalummn pernameHTUPOBaHO NoKanbHbIM HOpMaTUBHbLIM aktom CM6IYITA
«[lMonoxeHue 0 NpoBeAEHNM TEKYLLETO KOHTPOIS YCNeBAEMOCTU 1 NPOMEXYTOYHOM aTTecTaumnm obyyatoLmxcay»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOUYHOM aTTecTauuMm No AUMCUMNnHe

YcTHas +

5.3.3 Ocob6eHHOCTHU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumm No gucuuniimHe

lNucbmeHHas

KOMI'IbPOTepHOG TecTupoBaHune

NHas

Bunet coctouT n3 3-x Bonpocos. Bpems nogrotoBku Ha 6unet 40 MuH. Bpems ycTHoro oteeTa Ha 6unet — go 30

MWH.

6. YYEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE OUCLUNIIUHBI
6.1 YuebHasa nutepartypa

AsTop

3arnasue

MN3paTtenbcTBO

| [oa nspaHnsa |

Ccblinka

6.1.1 OcHoBHas y4yeOHasa nutepartypa

A. A. JlbiceHko, A. HO. | MeTogbl uccnegoBaHus Canr-leTen6vor http://publish.sutd.ru/
KysHeuoB HaHo4YaCcTUL, U NOSTIMMEPHbIX CI‘I6I‘yI'I?',D,yp ) 2021 tp_ext_inf_publish.ph
HaHoOMaTepuanos p?id=2021160
bapcykosa, J1. I, DUBNKO-XMUA U TEXHOMNOINA http://www.iprbooksh
Boctpukosa, I'. 1O., NonMMepoB, NONMMEPHbIX Mocksa: An Nun Ap Meana 2021 0p.ru/108353.html
Mnaskos, C. C. KOMMNO3NTOB
Beiykoea, E. B., Mpouecchl M3roToBneHns http://www.iprbooksh
Bopucoea, H. B., n3genui 13 NoNMmMepoB U 0p.ru/102243.html
MaHoea, J1. T. KOMMO3NTOB MeTo4amu Mockea: An Nun Ap Meguna 2021
npeccoBaHus N NUTbS NOA,
AaBrneHnem
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
AxmepnbsHoBa, P. A., OcHoBbI TEXHOMNOIMNU KaszaHb: KasaHcKkui http://www.iprbooksh
puropees, E. ., nonnuvepos HaLMOHabHBbIi 0p.ru/100583.html
Paxmarynnuna, A. ., “ccnenoBaTenbCKUN 2018
LbiraHosa, M. E. TEXHOMOrMYECKUIA
yHMBEpPCUTET
ly6buH, A. C., KywHup, |[WK-cnektpockonus B BopoHex: BopoHexckui http://www.iprbooksh
A. A., CaHHukoBa, H. aHanuse nonmMmMepos rocyAapCTBEHHbIN 2019 0p.ru/88426.html
I'O., nyaHOB, Mn.T. yHuBepcuTteT
NHXXEHEPHbIX TEXHOMNOMMI
AHkos, B. ., MepepaboTka ) http://www.iprbooksh
BosipueHko, B. U., BOJIOKHOOBpasyoLmnx Mockea, Vixesck: 0p.ru/91979.html
MepBapuyk, B. I, nonnvepoB. OCHOBbI PerynsipHas u
or, W. O., Waknpos, | peonorum nonumepos u XaoTndeckas AmHamuika, 2019
H. B. TeYyeHue NonMmMepos B nctuTyT KOMMbIOTEPHBIX
KaHanax nccrneaoBaHuin
O6pasosckui, E. T. KuHeTnka nonmmepos Hosocubupek: http://www.iprbooksh
HoBocnbupckui 2019 0p.ru/93810.html
rocyqapCTBEHHbLIN
YHMBEPCUTET




6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U MH(OPMALIMOHHO-CNPABO4YHbIX CUCTEM

PedepaTtuBHas n cnpaBo4yHas 6a3a gaHHbIX PELEH3NPYEMON NUTepaTypbl Scopus [OnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

OnekTpoHHO-6ubnuoTeuHasa cuctema IPRbooks [3nekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHble BrubnuoTteyHblie pecypcebl CITYMTH. (http://publish.sutd.ru/);

6.3 NepeyveHb NULEH3NOHHOIO U CBOBGOAHO pacnpoCTPaHAeMOoro NporpamMmmHoro oéecne4vyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepuanbHO-TeXHU4YECKOWN 6a3bl, HeO6XO0AUMOM ANs OCyLleCcTBNeHUusi o6pa3oBaTenbLHOro
npouecca no gucumnniunHe

JlabopaTtopHble paboTbl npoBoasaTcs B nabopatopun, 060pya0BaHHOM BbITSHKHbIMK LKadamu, Becamu
aHanUTU4YeCKUMK, KOMMIeKTammn nocyabl n 00opyaoBaHUs Anst NpoBefeHus nabopaTopHbIX paboT No xnummnm
NONMMMEPHbLIX CBA3YHOLLMX.

AyauTopusi OcHalleHne
MynbTumeaniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, gocka

JlekumoHHas

ayguTopus

CneuunanuanpoBaHHas Mebenb, focka
YyebHasa aygutopus
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