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1 BBEOEHUE K MPOMPAMME rOCYOAPCTBEHHOIO 3K3AMEHA

1.1 Uenb rocypapcTBeHHOro 3k3ameHa: OueHUTb CEHOPMUPOBAHHOCTL KOMNETEHUMN, onpeaennTb
COOTBETCTBME pe3ynbTaToOB OCBOEHUS OOpasoBaTeNbHOW Mporpammbl (KOMMETEHLU M) BbIMYCKHUKOB TpeboBaHUsIM
deaepanbHOro rocyaapCcTBEHHOro obpasoBaTenbHOro CTaHdapTa BbiCllero obpasoBaHMs W MOATBEPAUTb  UX
CNOCOBGHOCTb M TFOTOBHOCTb WCMONb30BaTb 3HAHUSA, YMEHUS U (MNWM) NPaKTUYECKUA OMnbIT B NPOCECCUMOHarnbHON
OesATenbHoCTH.

1.2 3apaum rocynapcTBEHHOro dK3amMeHa:

BbisBUTE  COOTBETCTBME  YPOBHS  nNpodieccroHanbHOW  MOATrOTOBKU  BbIMYCKHMKOB  dbeaepanbHOMY
rocyapcTBeHHOMY o6pa3oBaTernibHOMY CTaHAapTy BbiCLLEro obpa3oBaHusi B HacTu TpeboBaHUI K MUHUMYMY COAepXaHus
MO HanpaeBneHu «XuMU4ecKkasl TEXHOMOrMsa» U AOMOMNHUTENbHBIM TpeboBaHNsAM 06pas3oBaTeNnbHOrO y4pexaeHus no
npocdunio «HaHouHXeHepusi, KOMMO3WTbl U OGuomartepuanbl» U TFOTOBHOCTb BbIMYCKHMKA K NpodeccroHanbHom
OeATeNbHOCTN B peLLeHN KOHKPETHbIX 3aAa4, CNocoBHOCTbL OPUEHTUPOBATLCH B CneunansHon nuTtepaTtype.

2 KOMNETEHUUU OBYYAIOLLErocsA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHI/IFIVOBPA3OBATEJ'IbHOI7I
NMPOrPAMMbI U THOUKATOPbI QOCTUXEHUA KOMIMETEHLUUN

MK-1: Cnoco6eH ocyluecTBNATL COOp U cMCTEMATU3aLMIO HAY4YHO-TEXHUYECKON UHopMaLum O CyLLeCTBYHOLUX
HaHOCTPYKTYPUPOBaHHbIX KOMMNO3MLMOHHbIX MaTepuanax

3HaeT: MeToaMKM noucka, cbopa, 0b6paboTkM MHEGOPMauUWKW; akTyanbHble POCCUMIACKME W 3apyDexXHble WCTOYHUKM
nHpopmaumm, oTpaxaroliee COBPEMEHHOE pPa3BUTME HaykM O HAHOCTPYKTYPUPOBAHHBIX KOMMO3ULIMOHHBIX MaTepuanax
(HaHo-, BuomaTepmanax u KomnosmTax).

YMeeT: NpUMeEHATb METOAMKN Moucka, coopa, 06paboTkM MHGOPMaLIMM; OCYLLECTBIATb KDUTUHECKMI aHaANN3 U CUHTE3
MHpopmaumm, NOMy4YeHHOW U3 pasHbIX UCTOYHUKOB U CBA3@HHOW C COBPEMEHHbIM COCTOSIHMEM W pasBUTUEM Hayku O
HaHOCTPYKTYPUPOBaHHbIX KOMMO3NLMOHHbBIX MaTepuanax (HaHo-, bruomaTepranax u KOMNo3uTax).

Bnapeet: meTogvkamu noucka, cbopa, obpaboTks WMHDOpPMaUMM; HaBblKaMW KPUTMYECKOrO aHanm3a W CuHTe3a
nHdopMaLMm, NONMYYEHHON U3 Pa3HbIX UCTOYHUKOB U CBA3@HHOW C COBPEMEHHBIM COCTOSTHMEM W pPasBUTUMEM Hayku O
HaHOCTPYKTYPMPOBaHHbIX KOMMNO3ULMOHHBIX MaTepuanax (HaHo-, buomarepmnanax n KOMno3uTax).

MK-4: Cnoco6eH cocTaBnsATb aHanMTU4Yeckme 063opbl, Hay4Hble 0TYEThbl, Ny6nMkoBaTh pe3ynbTaTbl
nccrnenoBaHun

3HaeT: OCHOBHble TpeboBaHMsA kK 0HOPMIIEHMIO aHANMUTUYECKNX 0630POB, Hay4YHbIX OTYETOB, NYGMKaUNsAM pe3ynbTaToB
ncecneaoBaHuim.

YmeeT: aHanuanpoBaTb, CTPYKTYpupoBaTb, 0606LwaTe 1 ohopMnsaTb pe3ynbTaTtbl MCCNefoBaHUi cornacHo TpeboBaHnsam
HOPMAaTUBHO-TEXHNYECKMX JOKYMEHTOB.

BnapeeT: HaBblkamn 0606LLeHMSA, aHanM3a U 0popMIeHNs pe3ynbTaToB NPOBEAEHHbIX UCCNeaoBaHUN, COCTaBMNEHNS
aHannTMyecknx o630poB, HaY4HbIX OTYETOB M NYGNUKALMNA.

MK-5: Cnoco6eH noabupaTb TexHONorn4yeckme napameTpbl npouecca Ans npousBoaAcTBa
HaHOCTPYKTYPMPOBaHHbIX KOMMNO3MLMOHHbIX MaTepuanoB ¢ 3afaHHbIMU CBOWCTBaMuU

3HaeT: TexHoMnorMM Npon3BoaCcTBa NONMMEPHbLIX KOMMO3ULMOHHBIX U HAHOKOMMNO3ULNOHHBIX MaTepurarnoB C 3agaHHbIMU
CBOWCTBaMM.

YMeeT: ocyLecTBNATbL BbIOOP TEXHOMOMMYECKMX NapaMeTPOB MPOLLECCOB NOMYYEeHUS NONIMMEPHbLIX KOMMO3ULMOHHbLIX U
HAHOKOMMO3MLIMOHHBIX MaTepuarnoB C 3agaHHbIMU CBOVCTBaAMM.

BnapeeT: HaBbikamu BbIGOpa oNTUMarbHbIX TEXHOSOMMYECKNX NapameTpoB Ans NpoM3BOACTBA HAHOCTP YKTYPUPOBaHHbIX
KOMMO3MLIMOHHBIX MaTepuanoB C 3aaHHbIMN CBOWCTBaMM.

3MOAroToBKA K COAYE U COAYA TOCYOAPCTBEHHOIO 3K3AMEHA

3.1 ®opma npoBeaeHUs rocyaapCTBEHHOro 3K3amMeHa

YcTHas X lNncbmeHHas

3.2 AvcumnnuHbl 06pasoBaTeanoF| nporpamMmbl, KOTOpbie UMEOT onpeaenstowee 3Ha4YeHne Ans
I'IpOCbeCCVIOHaanOVI AeATeNTbHOCTU BbIMYCKHUKOB U BKITHO4Y€eHbl B rocyﬂapCTBeHHblﬁ JK3aMeH

Ne n/n HanmeHoBaHne ancumnnunHbl
1 TexHoNorma NONMMeEPHbIX KOMMNO3MLMOHHBIX MaTepManos
2 MpomblILLnieHas 3KOMOrMsa NPOM3BOACTBA KOMMO3ULMOHHBIX MaTep1anos
3 MonyyeHne HaHouacTuy,
4 dur3nka n xumMmns NONIMMEPOB, CUHTES, CTPYKTYPa N CBOMCTBA BbICOKOMOJEKYNSAPHBLIX COEAUHEHNI




TexHonorma npon3eoacTBa XMMUYEeCKUX BOJTOKOH — HanonHUTenen onsa KOMMNO3NLMOHHbIX mMartepunanos

6 TexHonormsa nonyvyeHnst GMoNorM4Yeckn akTMBHbLIX NOIMMEPHbLIX MaTepuanos
7 XYMUSA NONNMEPHbLIX CBA3YIOLLNX

8 PU3NKO-XMMUSA HAHOCTPYKTYPHBIX MONIMMEPHBIX MaTepnarnos

9 Mpouecchl Nony4YeHns HAHOCTPYKTYPHbIX MONMMEPHbIX MaTepraros

3.3 Cucremamu KpuTepuun oueHnBaHua caayvm rocyqapcTtBeHHOro aKk3aamMmeHa

Lkana oueHnBaHUS Kputepuu oueHnBaH1s COPMUPOBAHHOCTM KOMMETEHLUIA

5 (oTnu4Ho)

B TeopeTuyecko YacT KOMMMEKCHOro 3aaHusa [aH MOMHbIMA, MCYEPNbIBaOLWMA OTBET,
SIBHO JEMOHCTPUPYIOLLMIA rny6okoe NOHUMaHWe Ga3oBbIX MOHATUA, TEOPUA U LUMPOKYHO
3pyauumMio B OLleHMBaeMoln 06nacTu, KpUTUYECKMIA, OPUTMHANBHBIA MOAX04 K MaTepuany.
YcTaHOBMEHbl copepXaTelibHble MeXnpeaMeTHble CBS3W, nNpefcTaBrieHa pasBepHyTas
aprymeHTauusi Ha BblABWraemMble MONOXEHUsl, NpuBedeHbl yoeauTenbHble NpuMepbl U3
NpaKkTUKK, Hay4HOW, y4eGHON NUTepaTypbl.

MpakTuyeckas YacTb KOMMMEKCHOrO 3a,aHNS BbIMOSHEHA NPaBUbHO, OTBETHI U MOSICHEHUS!
BEpHbIE U B JOCTATOMHON Mepe 06OCHOBaHHbIE.

4 (xopoLuo)

B TeopeTnyeckoi YacTu KOMMNNEKCHOro 3aJaHns AaH NofHbIN CTaHAapTHLIA OTBET, B LLEJIOM
Ka4eCTBEHHbIA, OCHOBaH Ha BCex 0b0sA3aTenbHbIX AMs MOArOTOBKA K FOCY4apCTBEHHOMY
3K3aMeHY MCTOYHMKax WHdopmauuun. BbigBuraloTcsa NpenmyLiecTBEHHO TeopeTuyeckne
MONMOXEHUS, HO OTAEefNbHble BbIBOALI MOATBEPXAEHbI MPUMEpPaMM U3 NPaKTUYECKOWN
nestenbHocTn.  [MpucyTcTBYOT Hebonblne Npobenbl B 3HAHWUSIX UMU HECYLLECTBEHHbIE
OLINOKN.

MpakTruyeckas YacTb KOMMITEKCHOro 3ajaHns BblNONIHEHA NPaBUbHO, OTBETLI U NOSICHEHWS
BEpHble, HO B MX 0GOCHOBaHMM YacTb HEOOXOANMbIX apryMEHTOB OTCYTCTBYET.

B TeopeTuyeckol 4YacT¥ KOMMIMEKCHOro 3adaHWs OTBET, HEeAOCTaTOYHO FOrMYecku
BbICTPOEH, BOCMPOM3BOAMT B OCHOBHOM TONbKO MEKUMOHHbIE MaTepuansl AWMCUUMNH,
BXOOSALUMX B MpOrpamMmy rocyaapCTBEHHOro 3k3ameHa 6e3 camocTosaTenbHOW paboThl C
pekoMeHOoBaHHOW nuTepaTtypoil. XoTs 6as3oBble TMOHATUA PacKpbIBalOTCH BEPHO, HO

3 (y,EI,OBJ'IeTBOpVITeJ'IbHO) BblABUraeMble NOJIOXKEeHNUA He 4O0CTaTO4YHO apryMmeHTUpoBaHbl U (VIJ'IVI) He noaTBepXaarTcA

npuMepamn u3 npaktukn. [puUCyTCTBYIOT CyLleCTBEHHble OWU6KA B YCTaHOBREHMU
MeXNpeaMETHbIX CBA3EN.

MpakTnyeckass YyacTb KOMMMEKCHOro 3afaHus BbIMOMHEHa ¢ owubkamu, B 060CHOBaHUM
OTBETOB U NOSICHEHWI YacTb HEOOXOAUMBIX apryMeHTOB OTCYTCTBYET.

2 (HeyOoBneTBOPMTENBHO)

B TeopeTmyecko 4acTuU KOMMIEKCHOro 3adaHusi NpOAeMOHCTPUpOBaHa HECNoCOBHOCTb
OTBETUTb Ha Bonpoc 6e3 nomMowy 3k3ameHaTopa. HesHaHWe 3HauuTenbHOM YacTu
maTtepuana.

MpakTnyeckass 4acTb KOMMIMEKCHOrO 3afaHWsi BbIMOMHEHA C  MHOMOYMCMEHHbIMM
CYLLECTBEHHbIMY OLLIMGKaMM, NOSACHEHUS OTCYTCTBYIOT.

MpeonpuHATa NoMbITKa, MCMONb30BaHWUS HepaspeLUEHHbIX TEXHUYECKMX YCTPOWCTB UMM
nonb30BaHWs MOACKa3KoW OPYroro yenoseka (BHE 3aBMCMMOCTW OT YCMELHOCTU Takow
nonbITKN).

3.4 CopepxaHue rocyaapCTBEHHOro 3K3aMeHa

3.4.1 MepeyeHb BONPOCOB, BLIHOCMMbIX HAa rOCYyAapCTBEHHbIN 9K3amMeH

Ne n/n dopmMynMpoBKM BONPOCOB

1 Agcopbumss nNonMMepoB  Ha NOBEPXHOCTM HarnonHuTenenh (CBOMCTBA MNOBEPXHOCTM  HaMONMHUTEMEN,
MoandmrKaunsa, CBOMCTBA NOrPaHNYHbIX CNOEB).

2 KomMnosuTbl cneunanbHOro HasHauyeHus: Krnaccudukaums, CBOWCTBaA, 00OMacTM NpUMEHeHUs, Crnocobbl
nonyyYeHus.

3 MonnonedwuHbl. CUHTE3, CBOWCTBA, MPUMEHEHNE

4 Teopuu agresumn

5 O6wune TpeboBaHUSA K TEPMOPEAKTUBHBLIM ONUIOMEpPaM M TEPMOMNACTUYHBIM CBSA3YIOLMM B MPON3BOLACTBE
CTEKNONNacTUKOB

6 MonumepunsaunoHHoe HanonHeHne. CBOMCTBA, MPUMEHEHNE N HanofnHeHne u3 ra3osblx as.

7 Teopuu agresmn. MonekynspHo-KMHETUYECKNIA MOAXO0A K paCCMOTPEHNIO MpoLecca aare3unu.

8 Tunbl A4encTbIX N NOPUCTBIX cUCTeM. MNMoHATNE ra3oCcTPYKTYPHOro anemeHTa. Xmmuyeckne razaoobpasoBsarenu




YrnepogHele BornokHa (YB) — cpaBHUTenbHbI aHanu3. YB Ha ocHOBe pasnuyHbIX MPeKypcopoB (Cbipbe,

9
coAepxaHue yrnepoga no cragusam nony4yeHus, 3KOHOMMYecKkMe nokasaTenmu)

10 MUKpO- 1 HAHOCTPYKTYPHbIE KOMMO3UTbI. MPUHLMMLI NONYyYeHns 1 CBOWCTBA

1" ®PU3nKo-xMMmnyeckme ocobeHHOCTN NONYyYEeHNs BOMOKHUCTBIX KOMMO3NTOB

12 Yrnennactvkn (nepeyncnvTb Crnocodbl MonyyYeHus, CBOWCTBA, NpuUMeHeHue). [1oBEepXHOCTb YyrnepogHbix
BOJTOKOH M cnocobbl MognduKauuu.

13 MonyyeHne peHondopManbgerngHbiX CMOs, CBONCTBA, NPUMEHEHME.

14 Knaccudmkaums yrnepoacodepxalimx KOMMO3ULMOHHBIX MaTepuanoB. Yrnennactuku (HanonHuTenwu,
maTpuubl, cBorcTBa). CbipbeBas 6a3a

15 BnunsaHwe HanonHuTenen Ha asosble U huanveckne CBOMCTBA NONMMEPOB.

16 MprHUUNBI NONy4YeHUs BONOKOH. [MprMepbl TEXHONOMYECKNX CXEM U TEXHOMOMMYECKUX PELLEHUN

17 HanonHntenu pgna HenpepbiBHOHAMOMHEHHbIX W AUCMNEPCHOHANOSMHEHHbIX MOMMMEPHbLIX KOMMO3UTOB.
CblpbeBas 6a3a, cBoWcTBa

18  |Twnbl yrnepoAHbIX BONOKOH. CpaBHUTENbHBIN aHann3 TEXHONOMA U CBONCTB

19 Myt perynnpoBaHns CTPYKTYpbl 1 CBOMCTB NONNMMEPOB

20 Cnocobbl  MonyvyeHnst HenpepbIBHOHAMNOMHEHHbIX MONMMMEPHBIX KOMMO3UUMOHHLIX MaTtepuanos (MKM).
Mpenperu (oTnAn4YMe OT NpemMunKcoB). JlaMMHMpOBaHHbIE KOMNO3ULUMOHHBIE MaTepuansl. Cnocobbl nonyvyeHns

21 Tvnbl yrnepoaHbiX BOMOKOH (MepeyncnuTb). YrnepogHole BonokHa (YB) Ha ocHoBe nonuvakpunoHuTpuna.
CaolicTBa, 0611acT NpUMeHeHUs!, 06 beMbl NPOM3BOACTBA

29 MexaHn3mbl YyCUIEHNsI NONTMMEPOB HaMOMHUTENAMMW, TEXHONOMYEckMe 0COBEHHOCTM NOMyYeHUs HenpepbIBHO-
N gncnepcHoHanonHeHHbIx NMKM

23 Tvnbl M BWAblI yrnepoAHbiX BOMOKOH. [lpuHumnbl M ocobeHHocTM npoussoacTBa. Csonctea, obnactu
nNpUMeHeH1s, 06 bEMbI BbiNycka

24 Hoeevwmne paspabotkm B o0b6nactm nonyvyeHus BOMIOKOH M KOMMNO3UTOB (dpynnepeHbl, HaHOTPYOKu,
HaHOKOMMO3WTbl U T.A4.) 3a nocnegHue 5 net

25 MonyyeHne HeHacbIWeHHbIX NONMadupHbIX cMon. CBONCTBA, MPUMEHEHNE

26 Cnocobbl (Cxembl) MONY4eHWs HenpepbiBHO HaMOMHEHHbLIX MONMMEPHbBIX KOMMO3ULIMOHHBIX MaTepuanos
(HHIKM). Mpenmywectea n HegocTaTkn. CpaBHEHME TEXHUKO-3KOHOMMUY ECKMX NoKasaTeneun

27 Heroptoune BonokHa n komnosnTel. Cnocobbl nonydYeHus, obnactv npuMeHeH1s

28 BonokHa cneumanbHOro HasHavyeHus: knaccudukaums, cCBoncTea, 06ractT NPUMEHeHUS.

29 Ob6pasoBaHne NonMMepHbIX NeH. Cnocobbl hukcauumn S4encTom CTPYKTYpbl NEHONONMMEPOB.
O6wun nogxod Kk npobrneme paspylieHus nonuMepoB. Peanu3aums pasnuMyHbiX MEXaHU3MOB pPas3BUTUS

30 AedekToB CTpyKTypbl. Ponb HanonHutTens u mMaTtpuubl NpyU COMPOTUBIIEHMM BHELWHeW Harpyske. MexaHusm
nepefayvn HanpsHxeHun

31 MonvmepHble  KOMMO3WUMOHHLIE MaTepuanbl. MexaHnyeckme, TexXHOMOMMYeckMe U 3IKOHOMUYECKUe
npevmMyLecTBa nepes ApYrumMmn TMnaMmm KOHCTPYKUMOHHBLIX MaTepuanos.

32 Monnmepbl 1 KOMNO3WTbI C 0COBLIMU ONTUYECKUM, MarHUTHBIMU U BMONOrMYECKUM CBONCTBaMU.

33 PactBopbl 1 pacnnaBbl BONOKHOOOpasylolWMx nonumepoB. 3aKOHOMEPHOCTM nepeBoda MOMMMEpPOB B
BA3KOTEKy4Yee cocTosHue. BrnmaHune pasnuyHbix (pakTopoB Ha NokasaTenu pacTBopoB U pacnsiaBoB.

34 dazoBble N PU3NYecKne COCTOSHUA NONMMEPOB, UX BNNSHUE Ha NokasaTenu maTtepuanos.

35 ChlpbeBas 6a3a Ans KOMNo3nToB: 06 beMbI MPOU3BOACTBA, HOBENLLINE TEHAEHL UM,

36 PelueHune akonormyecknx 3agay B TEXHONOMMAX CTEKNOMMAacTUKOB U YriennacTUKoB.

37 Jkonoruyeckne npobnemsl nony4eHns n ncnonb3dosaHus NKM. Okonornyeckne nepcnekTuebl oTpacnu

38 Cnocobbl nonyyeHus HHIMKM (nepeuncnuts). Hamotka, ctagumn, napameTpbl.

39 MporpeccuBHble TEXHONOMMM B MOMYYEHUN YINEepOaHbIX BONOKOH, HOBENLLME TEHOEHUUMN.

40 Cnocobbl nonyyeHus HHIMKM (nepeuncnuts). MNpeccoBaHne, cTagmmn, napameTpbl

41 OcHoBHble Knaccbl TepMocTOnkMx nonumepoB. O6LWMe U YacTHble NPUHUMMABLI NOMYyYEeHUs TepMOCTOMKNX
NorMMEpPOB 1 BOJSTOKOH

42 Bbicokonpo4Hble, BBICOKOMOAYMbHbLIE XMMUYECKMe BOMNOKHA. Tunbl, Knaccudukaums, MeToabl Nony4eHns

43 Cnocobbl nonydyennsa HHIMKM (nepeuncnnte). Beiknagka. Ctagun, napameTpbl.




44 Okonoruyeckne NpobreMbl NOMYYEHUSA N UCNOMNb30BaHMUSA HAHOCTPYKTYPHBIX MOSIMMEPHbIX MaTepuaros.

45 Cnocobbl nonyyYeHus yrnennacTukoB. HanonHutenu, cBaA3yoLme, TEXHOMOIMS.

46 HagmonekynspHas CTpyKTypa BOMOKHUCTbIX NonmMepoB. Cnocobbl yNPOYHEHUS CUHTETUYECKNX BONOKOH.

47 KoMnosnTbl creumanbHoOro HasHadeHus. Knaccudpumkaums, npuvHUMMBLI co3gaHus, CcBOWCTBa, obnacTu
NPUMEHEeHs.

48 YrnepogHble BonokHa-copbeHTbl. [TonyyeHne n cBoicTBa

49 MonuakpunoHuTpunbHbIE BOrokHa. [MonyvyeHne n csorcTea. B3aanmocsssb CTPYKTYpbl 1 CBOMCTB

50 Mony4yeHrne BOMOKOH-MOHNTOB U KOMMO3WUTOB Ha X OCHOBE, CBOWCTBA M 06NacTy NpMMeHeEHUS.

51 MonvonedunHoBble BonokHa. MNMonyyeHne, CTpykTypa, CBOMCTBA M 06nacTu npuMeHeHus. KoMnosnTbl Ha OCHOBE
nonuoneguHoB

52 Peonornyeckne xapakTepucTukM pacTBOPOB M pacnnaBoB NONMMepoB

53 Cuctembl (MPUHUMMBI) KnaccuduKaumin KOMNO3NLMOHHBLIX MaTepmnanos.

54 TepmocTonKue BONOKHa HeopraHuyeckon npupodel. CBONCTBA, NONyYeHne, NpUMeHeHne.

55 YYKM. Cnocobbl nonyyYeHnsi, MatTpuubl, HanonHUTEnNMu.

56 Monuctupon. CuHTes, CBOMCTBA, NPUMEHEHHUE.

57 CopOUMOHHO-aKTNBHBIE KOMMO3UTbI: MONy4YeHne, CBONCTBA, 06r1acTv NPUMEHEHUS.

58 MpUHUMNBI NOMy4YeHns BOMOKOH. MNpumepbl TEXHUYECKUX peLLeHNI (TEXHOMOMNI) BOMOKOH.

59 CopbLMOHHO-aKTVBHbIE BONOKHA M KOMMO3UTbI.

60 MHorocnonHble KomMnoauTbl. [puHUMNBI CO34aHUs W 3KchnyaTauuu (namuHaTbl, TPUMNEKCbl, CrOUCTble
NIacTUKW, CIHABUY NaHenun, s4encTble).

61 B3anMocBA3b CTPYKTYPbI M CBOMNCTB MOMMMEPHbLIX MaTepuarnos.

62 Peonornyeckne xapakTepucTvkn pacTBOpPOB M pacniaBoB NONMMEPOB, UX PONb Npu nepepaboTke NONMMEPOB
B M3genue.

63 MpuHUMNbl 1 cnocobbl nonydernus MNKM, HanonHuTenu, annapaTtypHoe ohopMIIeHe NPOLECCOB NOMyYeHus .

64 CpaBHUTENbHLIV aHann3 TEXHONOMUIA NOMYyYeHUS NCKYCCTBEHHbIX U CUHTETUYECKUX BOFTOKOH.

65 TepmopeakTMBHble U TepMonnacTuyHble CBA3YylOWME B MNPOM3BOACTBE CTEKNO- W YIMEnnacTUKOB.
TexHonornyeckune ocobeHHocTu npomssoacTea NMKM ¢ nx Mcnonb3oBaHMEM.

66 MpUHUMNBI NONyYeHns HaHOKOMMNO3UTOB.

67 CTpykTypa 1 CBOMCTBA MOMMMEPHBLIX  KOMMO3WULMOHHLIX M HAHOKOMMO3MLIMOHHBLIX  MaTepuanos.

MHCprMeHTaJ’IbeIe MeToObl NCCriegoBaHUA.

3.4.2 BapmaHTbl TUNOBbIX KOHTPOJbHbIX 3aAaHU1, BbIHOCUMbIX Ha FOCYAapCTBEHHbIN 3K3aMeH

MpeanoxuTtb npuHUUnuanbHyO TEXHONONMYeCKyto CxXemMy nonydyeHudA (MeTO,EI, SaJ'IVIBKVI) KOMMNO3NLNOHHOIO

Martepuana, HanofTHeHHOro HaHo4YacTnuamMmn TexXHUM4YeCcKoro yrnepoaa.

OTBeT:
CTyOeHT, BbINOJHSAS KOMMNIEKCHOE 3a4aHne MOXET NPeAnoXNTb CReaYoLLY0 CXeMY NONMy4YeHnss HaHOKOMMo3uTa

MeTOoa4OM 3alrimBKu:

. Bibop u nsrotoeneHne dopmMbl Nog 3anmeky

. Beibop HanonHuTeNns u matpuubl Ans HAHOKOMMNO3WUTa, NoscHeHne Bbibopa
. MpuroTtosrneHne «3anMBOYHON Macchbl»

. BBOA HaHo4acT1L B «3arnvMBOYHYO Maccy»

. MoaroTtoBka cbopmbl NoA 3anmMBKy

. 3anmBka B hOpMY «3anMBOYHON MacChl»+HaHOYaCTULbI

. OTBEPXOEHNME

. CHaTME chopMmbl

ONOO O WN =




4 OCOBEHHOCTM NPOBEAEHUA TOCYOAPCTBEHHOIO 3K3AMEHA

4.1 OcobeHHOCTH NpoBeAeHusi rocyAapCTBEHHOro 3K3aMeHa AnA NuUu ¢ orpaHMYeHHbIMU BO3MOXXHOCTAMU
300poBbA

Ocob6eHHOCTM MNpPOBEAEHUS TOCYQAPCTBEHHOW aTTecTauum Ans Jfuy C OrpaHUYeHHbIMU BO3MOXHOCTAMMU
300pPOBbSI  pErfnamMeHTUpyloTCs pasdenoM 7  fokanbHoro HopmaTtuBHoro akta CHerynTh «[MonoxeHve o
rocyiapCTBEHHOW UTOrOBOW aTTecTaumm no obpasoBaTesibHbIM NporpamMmam BbiCLLETO 06pa3oBaHmsA ».
4.2 MopAanok noga4yvm u pacCMoTpeHusi anennAauumn

Mpoueaoypa anennaumMm No pesynbTaTaM roCyAapCTBEHHbIX aTTECTAUMOHHbBIX UCMbITAHUN perfnameHTupyeTca
pasgenomMm 8 nokanbHoro HopmatueHoro akta CII6IrYIMTL «[MMonoxeHue o rocygapCTBEHHOW UTOrOBOM aTTecTauumn no
obpaszoBaTenbHbIM NporpammMam BbiCLLIEero obpasoBaHus ».

5. YYHEBHO-METOOAUYECKOE U UH®OPMALMUOHHOE OBECNEYEHME TOCYOAPCTBEHHOIO 3K3AMEHA

5.1 Yye6Hasa nutepartypa

AsTOp | 3arnasue | M3paTenbcTBO | Mog n3gaHus Ccblinka

6.1.1 OcHoBHas y4yebHas nuTepaTtypa

Ocosckass, W. W.,[Tepmonnactel.  Hoseiilwmne| CaHkr-MNeTepbypr: CaHkT- http://www.iprbooksh
Hosukosa, A. A. [OCTUXEHMS B TEXHOMOrMun u MeTtepbyprckuin op.ru/102566.html
nepepaboTke NorMMepoB. rocygapCcTBEHHbIN 2019
Keiicbl 1 TecCThl yHUBEPCUTET

NPOMBbILLMEHHbIX
TEXHOMNOMM 1 an3arHa

BapcykoBa, Jl. T.,|Pu3nko-xmmusa n TexHomnorus http://www.iprbooksh
BocTtpukoBa, . HO.,|nonumepos, nonumepHbix| Mockea: An NMun Ap Meauna 2021 op.ru/108353.html
maskos, C. C. KOMMNO3UTOB

Jlunun B.A HaHoTexHonoruu B http://publish.sutd.ru/

CaHkTt-leTepbypr:

XMMUYECKON TexHonornu 2020 tp_ext_inf_publish.ph

npon3BoAcTBa NONMMEPOB CrerynTa p?id=20205063
XakmmynnuH, 0. H.,[Xumua u dpusmka nonumepos. KasaHb: KasaHckui http://www.iprbooksh
3akuposa, J1. 0. PacTBopsbl " cmecu HaLMOoHanbHbIN op.ru/109614.html

nonmMmepos nccnegoBaTernbCKUn 2019

TEXHONOMMYeCKni
yHUBEpPCUTET

Kapacéesa, C. A.,|Pusuko-xmmmnyeckmne Camapa: Camapckui https://www.iprbooks
Cywkosa, C. B. cBoWcTBa pacTBopoOB rocyaapCTBEHHbIN 2020 hop.ru/105248.html

nonMMepoB TEXHUYECKUN

yHusepcutet, 36C ACB

JlbiceHKO A.A.,|TexHonorus NONIMMEPHbIX http://publish.sutd.ru/
AcTaluknHa 0O.B.,|KoMNo3MUMOHHBIX tp_ext_inf_publish.ph
OvanHknHa H.B. maTepuanos. [ucnepcuoHHO Cankr-MeTep6ypr: p?id=2019320

-HanonHeHHble CrerynTa 2019

KOMMNO3ULIMOHHbIE

mMaTepuarnsl

6.1.2 JononHuTenbHasa y4yebHasa nutepaTtypa

Esctudgpees, E. H.,|[TonnmepHble http://www.iprbooksh

Capatos: A Mn 3p

Kyxapos, A. A. HaHOKOMMNO3ULMOHHbIE Meava 2018 op.ru/72810.html
mMaTepuarnbl
BypuHckun C.B. TexHonorus NoNMMEPHbIX http://publish.sutd.ru/
KOMMO3MLIM OHHbIX tp_ext_inf_publish.ph
MaTtepuanoB. BonokHucTble p?id=2018229
nonmMmepHble
KOMMO3ULIMOHHbIE cne.: cneryntn 2018
mMaTepuarnbl c
NOHOOBMEHHbLIMM
ceoncteamn. [lonydyeHune wn
MeToAbl aHanu3a
JIblceHko A. A.,|QkcnnyaTaumoHHble http://publish.sutd.ru/
Pycosa H. B., Libibyk|cBoCcTBa KOMMO3MLIMOHHBIX tp_ext_inf_publish.ph
U. 0., YBaposa H. ®. |maTepnanos. KomnosuThl Cne.: CnerynTtA 2018 p?id=2018119

KOHCTPYKLIMOHHOTO
Ha3HayeHus




Bpysko, M. I.,|Xnmus " TexHonorna| Mocksa: MockoBckui http://www.iprbooksh
lpuropeeBa, J1. C.,|nonumepos rocynapCTBEHHbIN op.ru/40956.html
OprioBa, A. M. CTPOUTENbHbIN 2016
yHuBepcuteT, A Mn 3p
Meguna, O96C ACB
3ankuH, A. E. MonnmepHble KazaHb: KazaHckui https://www.iprbooks
KOMMO3NLIMOHHbIE HauMOHanbHbIN hop.ru/95010.html
maTepuarnsl nccnegoBaTtenbCKUn 2018
TEXHONOMMYECKNI
yHMUBEpCUTET
Xawwnpoea, C. HO.,|Beeagenne B xmmuio|  Hanbunk: KabapguHo- http://www.iprbooksh
Bernesa, M. B.,|nonumepos Bankapckui op.ru/110222.html
KsawwuH, B. A. rocyaapCTBEHHbIN 2017
yHuBepcutet um. X.M.
BepbekoBa
Bacunbes M. T1.,|®un3mnka n xummsi NONIMMEpPOB. http://publish.sutd.ru/
Ceepgnosa H. W, |CuHTes, CTPYKTYpa " tp_ext_inf_publish.ph
Xoxnosa B. A.,|cBoncTBa Chne.: Crnerynta 2015 p?id=2602
LWwvpwosa E. IM. BbICOKOMONNEKYNAP HbIX
coenHEeHun
Anosera, I. 3.,|HaHokoMno3nTbl Ha ocHoBe https://lwww.iprbooks
LmaTtko, B. A., dyHuk, |okcnaos 3d-meTannos: hop.ru/87446.html
PocToB-Ha-[JoHy,
A. O., HeB3oposa, H.|uccnegosanHusa mopdonorum T - N30aTenucTBo
M. W CTPYKTYpbl  MeTodamu SraHpor. A 2017
3NEKTPOHHON MUKPOCKOMUMN 1 KHOrO (peaeparbHoro
. yHMBepcuTeTa
PEHTreHOBCKOW
CMEeKTPOCKONum
JlbiceHKO A.A.,|MonnmepHble http://publish.sutd.ru/
AcTtalukmHa O.B.,|kOMNO3MLMOHHbIE tp_ext_inf_publish.ph
Pycosa H.B.,[maTepunansl co p?id=2018223
KysHeuoB A.1O. crneunanbHbIMU CBOWCTBaMM. Ccno.: cnerynta 2018
Cop6uUMOHHO-aKTMBHbIE
KOMMO3MLMOHHbIE
maTepuansl
py3geBa u. I.,|Monnmepbl n NnnactTmacchl http://publish.sutd.ru/
OmuTpyk B. B. Cne.: Crnerynta 2017 tp_ext_inf_publish.ph
p?id=20179253
BogonbsaHoBa, C. B.,|KOoMNo3numoHHbIE MNOKPLITUS KaszaHb: KasaHckuit http://www.iprbooksh
>Knnskos, B. B.|c MUKpPO- " HaUMOHanbHbIN op.ru/63703.html
MuHrazoea, [. [.,|HaHOKepamMnyeckumm nccnegoBaTenbCKuin 2015
domuHa, P. E. dazamu TEXHOMNOMMYECKUI
YHUBEpPCUTET
Bapcykosa, 1. TI.,|®un3nko-xvumus n TexHonorusi| BopoHex: BopoHexckuii http://www.iprbooksh
BoctpukoBa, I. IO.,|monnumepos, NONMMEpPHbIX rocyapCTBEHHbIN op.ru/30852.html
maskos, C. C. KOMMO3NTOB apXUTEKTYPHO- 2014
CTpPOUTENbHbIN
yHuBepcuteT, 36C ACB
JTbiceHko A. A.,|TexHonorus NONIMMEpPHbIX http://publish.sutd.ru/
AcTaluknHa O.|KOMMNO3NLMOHHBIX tp_ext_inf_publish.ph
B.,Caknakoea E. B.,[matrepuanos Yrnepoga- p?id=2919
Kutenesa [l. A. yrnepogHole Cr6.: CMIBrYMTA 2015
KOMMO3MLMOHHbIE
matepuarnbl. Mony4enne,
CBOWCTBA, obnactu
NPYMEHEeHNst
JTbiceHko A. A.,|KoMnosnunoHHble http://publish.sutd.ru/
KysHeuos A. 1O. mMartepuansl Ha OCHOBe tp_ext_inf_publish.ph
BOJIOKHUCTbIX HamnosriHuTenen C6.: CI6ryMTa 2015 p?id=3102
co cneumanbHbIMU
csorctBamu. KomnosuTtel co
crneunanbHbIMU CBOWCTBaMM
AkaeBa, M. M. ®dunsmka nonumepos "pO3HbIN: YeveHckuin https://lwww.iprbooks
rocygapCcTBEHHbIN 2019 hop.ru/107288.html
YHUBEpPCUTET
A. A. JlbiceHko, B. A.|lNoaroTtoBka Kk coadve u coaya http://publish.sutd.ru/
XoxnoBa, H. W.|rocynapCTBEHHOro sKk3ameHa CaHkr-lMeTepbypr: 2023 tp_ext_inf_publish.ph

Ceepanoea, H. C.
JlyknyeBa

cnerynTtn

p?id=202353




ActawknHa O. B.,|KomnosnumoHHble http://publish.sutd.ru/
JTbiceHko A. A.,|6apbepHble maTepuarnbl . tp_ext_inf_publish.ph
Kysweuos A.  IO., Crie.- CherynTa 2015 109id=2940
MepmuHoB A. O.
Llo6kanno E. C.,|MexaHuka NoNUMepPHbIX http://publish.sutd.ru/
Mockantok O. A., KOQnH|KOMNO3NLNOHHBIX tp_ext_inf_publish.ph
B. E. maTepuanos Y.2. MaTtpuupl Chno.: CnerynTh 2016 p?id=3176

" KOMMO3NLNOHHbIE

MaTepuanos Ha X OCHOBE
Ocosckast N.MW.,|Monumepkl B BuoTexHonoruu Cankr-MeTen6vor: http://publish.sutd.ru/
Fopbayes C.A. n BronHxeHepun CI'I6FYI'IE)I',D,yp ’ 2019 tp_ext_inf_publish.ph

p?id=20195044

JTbiceHko A.A.,|PU3MKO-XMMMYECKNE OCHOBBI http://publish.sutd.ru/
AcTtalkmHa O.B.,|nony4yeHnsa HaHOCTPYKTYPHbIX tp_ext_inf_publish.ph
Pycosa H.B., KysHeL0B|nonMMepHbIX ~ MaTepuanos. p?id=2018224
A.1O. YrnepoaHole mMartepuansl,

aucnepcumn " cne.:cneryntq 2018

HaHOKOMMO3UThI.

PekomeHgoBaHHas

TEPMUHONOS
JTbiceHko A.|KomMnosnumoHHble http://publish.sutd.ru/
A.,ActawknHa O. B.,|maTtepuansl Ha ocHoBe tp_ext_inf_publish.ph
MpoceepHuubiH A. B.,|apmupyowmx Ch6.: CA6ryAT p?id=2912

. . a 2015

ManyHoBa E. . HanonHutenen. HeTkaHble

maTtepuansl " nx

NPVYMEHEHNE B KOMMNO3NTax
JlbiceHKO A. A.,|lMonnmepHble http://publish.sutd.ru/
BypuHckun  C.  B.,|KOMMNO3NLNOHHBbIE tp_ext_inf_publish.ph
ActawkmHa O. B.,|maTepwmansl co p?id=2018228
LUbibyk U. O. cneumanbHbIMU CBONCTBaMMU. Chnoe.: cnerynTh 2018

Bymarm co cneumanbHbIMK

CBOVICTBaMM.

5.2 NepeyeHb npodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUOHHO-CNIPABOYHbIX CUCTEM

PedepaTnBHas n cnpaBoyHas 6a3a gaHHbIX peLeH3pyemoi nutepaTtypbl Scopus [OnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

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

5.3 NepeyeHb NULIEH3NOHHOro U CBOGOAHO pacnpoCcTpaHAEeMoro nporpaMmMHoro obecne4yeHus
MicrosoftOfficeProfessional
Microsoft Windows

5.4 OnncaHue matepuanbHO-TeXHUYECKOM 6a3bl, HEO6XOAUMOW AN NOATOTOBKW U CAA4YM rocyAapCTBEHHOro
3K3aMeHa

AyouTtopus OcHalleHne
JlekunoHHas MynbTumegunHoe obopyanoBaHue, cneumannavpoBaHHas mebenb, Jocka
avanTopus

YyeBHas ayauTopust CI'IeLI,VIaJ'IVI3VIp0BaHHa$| mebenb, gocka
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