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Pabouast mporpamMmma coctaBiieHa Ha OCHOBaHHH TPEOOBAHU:

. @denepalibHOTO  TOCYIApCTBEHHOIO  00pa30BaTeNbHOIO  CTAaHAApTa  BBICILIETO
oOpa3oBanusi — OakamaBpuaT 1o HampaBieHuto nmoarotoBku 18.03.01 Xumuyeckass TEXHOJOTHS,
YTBEPKACHHOTO MpUKa3oM MUHHUCTEpCTBAa HAyKu U BbIciiero odopaszoBanus Poccuiickoit @enepanuu
ot 07.08.2020 r. Ne 922.

o VYuebHOro miana, yreepkaeHHoro ydeHsiM coBetroM BI'TY um. B.I. IllyxoBa mo
HanpasiieHuto noaroroBku 18.03.01 Xumuueckast TexHoJI0TUs, BBEZGHHOTO B AeiicTBue B 2021 roxy.
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1.

IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHMS 110 JUCIIUITJIMHE

Konx n nanmeHnoBanue WHAWKaTOopa

HamMenoBaHme mokazaTels OICHUBAHUS
JOCTHXXCHHUA

Ko n HanmeHoBanne

KOMITETCHIMU KOMITETEHITHH pe3yJsibTata 00y4eHus [0 AUCIUIUINHE
IIK-1 Cnocoben opranuzoBath | I1K-1.2. Hcrmonp3yer | 3HaHMe: METOJOB aHAIM3a KadecTBa
U TPOBOIUTH HCCICAOBAHHS | COBPEMCHHEIC METOJIBI | CBIPbs, MONY(haOpPUKATOB, BSDKYIIUX U
CBOWCTB CBIPHCBBIX | UCCIICAOBAHMS XHMHUYECKOTO W | KOMIIO3UI[MOHHBIX MaTepPHAaJIOB.
MaTepHaliOB, WX M3MCHCHHUHA | MUHEPAIOTHYECKOTO cocTaBa | YMeHHsI. TPOBOJWTH aHAIH3 (PHU3HUKO-
MPY TOBBIIICHUH TEMIECPATYPhI, | CHIPhEBBIX KOMIIOHCHTOB U | XUMUYCCKUMH, TEPMUYCCKUMH,

aHaJIu3upoBaTh IMoJIy4a€MBbIC TrOTOBOM OpOoAYKIHUH W MOXKCT HUX | PECHTICHOBCKHUMH, MHKPOCKOIIHYCCKUMHA
pE3ynbTATBl  IA pa3pa60TKI/1 HCIIOJIB30BAaTh B HpaKTI/I‘IeCKOﬁ MCTOIaMH HCCICIOBAHUA MaTCPHUAIIOB U

MEpOTPUSITHI mo | pabore. TOTOBOM MPOAYKIIHH; TIPUMEHSITh
COBEPILICHCTBOBAHHIO METOJBI OTIpeIeIIeHIUS ¢uznko-
TEXHOJIOTHYECKUX IIPOIECCOB U MEXaHUIECKUX XapaKTePUCTHK,
TIOBEIIIICHUIO KadgecTBa MoKa3aTeJie KadecTBa BSKYIMIHX U
BBIITYCKaeMOH MPOTYKIIUHI KOMIO3HUIINOHHBIX MaTepHaoB;
OCYIIECTBIIATH  OIEHKY  pPEe3yIbTaToOB
aHau3a.
HaBbiku: MPUMEHEHUS METOJIUK
UCCIIeI0BaHUN KauecTBa CBIPbS,

101y (haOpUKATOB U TOTOBBIX BSDKYIIUX H
KOMITO3UI[MOHHBIX MaTEPUAIIOB

IIK-3. Cmocoben mpoBoauth | ITK-3.6. Hcmonb3yer | 3HaHme: COBPEMEHHBIX (usuko-
aHaJ M3 KayeCTBa CBIPHEBBIX | COBPEMEHHBIE (GHU3HKO- | XUHMHYECKHX  METONOB  ONpEAEICHHs
MAaTepUAIIOB, pa3pabarbiBaTh | XMMUYECKHE METOIBI | KAYECTBA CBHIPHEBBIX KOMIIOHEHTOB U
TEXHOJIOTHYECKMH  PErllaMeHT | ONpeleeHUs KadyecTBa CHIPHEBBIX | FTOTOBOM IPONYKIMH.
OPOM3BOJACTBA M  YIPABIATH | KOMIIOHEHTOB u rOTOBOM | YMeHHMsI: BBIIOJHATH  HCCIIENOBAHMSA
KaueCTBOM BBIMIYCKAaeMOM | TIPOTYKITHH. (U3UKO-XMMUYECKHUMH, TEPMHUYECKUMHU,
TPOAYKIIUH PEHTTEHOBCKMMH, MHKPOCKOIIHYECKMMU
METOJAMU  CBIPHEBBIX MATEpUAOB |
rOTOBOMI MPOTYKIIUH; PUMEHSThH
METOBI OIpeIeeH s (usuKo-
MEXaHUUECKUX XapaKTEPUCTHK,

[IOKa3aTeNed KadecTBa BSDKYIIUX H
KOMIIO3UIIMOHHBIX MaTePHAJIOB.
HaBbixku:  ompenmelieHUs — KadyecTBa
CBIPBS, oy hadpuKaToB u
KOMITIO3UIIMOHHBIX MaTepHaoB;
OLICHUBAHMS TOJNYYCHHBIX Pe3YJIbTAaTOB
aHAIN3a

2. MECTO JMCHHHUIIVIMHBI B CTPYKTYPE
OBPA3OBATEJIbHOU NPOI'PAMMBI

1. Kommerenmus IIK-1 Croco0OeH oprann3oBaTh W HNPOBOAWUTH HCCJIEI0BAHUS
CBOWMCTB  CBHLIPHEBBIX MAaTEpHAJOB, HX W3MEHEHUWM MPHU  IOBBIIICHUHU
TEMIEPATYPHL, aHAJIM3UPOBATL MOJIYYAEMBIE PE3VIbTATHL JUISL  pa3spabOTKU
MEPOIPHUATHN II0 COBEPIIECHCTBOBAHUIO TEXHOJIOTHUECKHX IIPOIIECCOB U
MOBBIIIIEHUIO KAYECTBA BEINYCKAEMOM IIPOIYKIINH

Jlannas komrieTeHus GopMupyeTcst CIeayIINMMHI JUCITUTUIAHAMHA

CTaIII/Iﬂ HanmenoBanus JUCHUITITHHBI

1 MuHepasiorust ¥ Kpuctaorpadpus

HayuHo-uccenoBarensckas paboTa

ChIppeBBIC MaTEPHANBI B TPON3BOJICTBE BSDKYITNX MATEPHATIOB

du3ryecKas XUMHUS CHIIMKAaTOB

XuMudeckasi TEXHOJIOTHsI BOKYNIUX MaTCprUaJIOB

OHTI/IMI/I3aHI/Iﬂ TCXHOJIOTUYCCKOI0 IMponecca nNpon3BoJACTBA IECMCHT

~N oo~ lWiN

MGTO,Z[I)I q)I/ISI/IKO-XI/IMI/I‘{CCKI/IX I/ICCJIC,Z[OBaHI/Iﬁ BSDKYHIUX 1 KOMIIOSUITMOHHBIX MaTCpraJIoB




8 OCHOBBI HAyYHBIX HCCIIEOBAaHUN

9 ITpoektHOE 00y4yeHue

10 [Tpou3BoICTBEHHAS TEXHOIOTHYECKas (IIPOCKTHO-TEXHOJIOTHYCCKAs ) PAKTHUKA
11 [Ipou3BoACTBCHHAS PEATUILIOMHAS IIPAKTHKA

2. Komnerennusa IIK-3. CnocoOeH OpOBOAWTH aHAJIN3 KAYECTBA CHIPHEBBIX
MaTEePUAJIOB, Pa3padaThIBATh TEXHOJIOTMYECKUU DErJIAaMEHT IIPOU3BOACTBA U
VIIPABJISITh KAYECTBOM BBITYCKAEMON MPOAYKIIUHA

I[aHHaH KOMIICTCHII A (bOpMI/IpyeTCSI CJICAYIOIUMHA JUCLIUIIJIMHAMM .
Cranust HaunMeHoBaHUS TUCIUIIIMHBI

1 ChIpbpeBble MaTepUabl B IPOU3BOJICTBE BSDKYIINX MaTEPHUAIOB
KoHTpousib KauecTBa BHKYIIUMX MaTEpPUANIOB, CTAHAAPTU3ALMS M CepTH(UKAIMS
KoHTposIbHO-H3MEpUTENIbHBIE TPUOOPHI
CucTeMsl ynpaBleHUs] XUMHUKO-TEXHOJIOTMYECKHMHU IPOoLieccaMt
TexHOoJIOTHS BSKYIIMX M KOMIO3HIIMOHHBIX MaTepHaIoB

TexHONIOrMA TPOM3BOACTBA LIeMEHTA
MeToabl PU3UKO-XUMHUUCCKUX UCCIICTOBAHUN BSOKYIIIUX U KOMITIO3UIIMOHHBIX MaTepPHajioB
OCHOBBI HAYYHBIX UCCIIEJIOBAHUI

O|oN[O |01 WN

ITpousBoCTBEHHAS TEXHOIOTHYECKas (IIPOEKTHO-TEXHOJIOTUYeCKas) IIPaKTHUKA

[y
o

HpOI/ISBO,I[CTBeHHaH npeAANIIIIOMHAs NPaKTHUKaA

3. OBPBEM JUCHUIIJINHbI
OO0mast TpyT0€MKOCTh TUCITUTIIIMHBI cOCTaBsieT 3 3ad. equHuil, 108 wacos.

nuddbepeHIMPOBAHHBIN 3aUeT

(9K3aMeH, nuddepeHnaIbHBINA 3a4eT, 3a4eT)

dopma NpOMEKYTOUHOU aTTECTAIUN

Bun yae6HOi1 paboThI

Bcero uyacos

Cemectp Ned

Cemectp Neb

O0611as TpyJI0€MKOCTh AUCIUIIIINHBI, Yac

108

2

106

KonTakTHas pa6oTa (ayIMTOpPHbIE 3aHATHSA), B T.4.:

6

2

4

JICKOUHU

sabopaTopHbIe

6

2

4

MIPAKTHYECKHE

TPYIIOBbIE KOHCYJIbTAI[MU B IEPUOJI TEOPETUUECKOTO
00y4eHUS U IPOMEKYTOUHOUN aTTECTAIINH

CamocrosiTesibHAsi padoTa CTYI€HTOB, BKJIIOYAs
HHIUBHAYAJTbHbIE U TPYNIOBbIE KOHCYJILTAIMH, B TOM
quciie:

102

102

KypcoBoit mpoekt

Kypcogast pabota

PacueTHO-Tpaduueckoe 3ananue

WMunuBuayanbHOE OMaIlIHEE 3a/1aHNe

CamocrosTenbHas paboTa Ha TIOATOTOBKY K ayJUTOPHBIM
3aHATHAM (JIEKLIUH, IPAKTUIECKHE 3aHATHS, TAOOpaTOPHEBIE
3aHSTHSA)

93

93

JK3aMeH




4.  COJAEPKAHWE JUCHMILIAHBI

4.1. HaumeHOBaHHE TeM, UX cOJiepKaHNe U 00beM
Kypc 3 Cemectp 5

O0beM Ha TeMaTHIECKUH pa3aes 1mo
BHIaM y4eOHOW Harpy3KH, 4ac
2
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1. BBeZ[eHI/Ie. OCHOBHEIC HOPMATHUBHBIC JOKYMCHTBI II0 OCHOBHBIM HAYYHBIM HCCJICAOBAHUIM HCTIBITAaHUN
BsOKYIIHMX M KOMITIO3MIIMOHHBIX MATCPHAJIOB.

Crpykrypa Kypca. IHCTpYKTax 110 TeXHHKE O€301IacHOCTH.

I'OCT 5382-2019. 'OCT 30744-2001. 0.2 13,0

2. XuMHIeCcKHe MCTOAbI HAYIHBIX HCCIICIOBaHHUMI BsOKYIIMX 1 KOMIIO3MIMOHHBIX MAaTCPHUAJIOB.

Cpennsas mpoba MaTepwanoB, MeToJ oTOopa cpemHed mpoOsI
Mmarepuainos. [loHsaTne Gpu3nIecKkoi BIaKHOCTH, METOABI OIPEICIICHHS
¢uznaeckoit Bnaxxaoctu. [1I1I1, metox onpexencuus [I1I1 pa3muaHBIX
MarepuanoB. XUMHUYECKHH aHAIN3 BKYIIUX M KOMITIO3UIHOHHBIX
MaTtepuanoB. OmpenereHWe OCHOBHBIX M TNPHUMECHBIX OKCHIOB
BSXKYIIMX MaTepUaAJIOB C HOMOIIBI0 XUMHUUECKUX METOAOB aHAIN3A.

0,6 13,0

3. IlpoekTMpoBaHWE COCTaBOB JIByX- M  TPEXKOMIIOHEHTHOH  CBIPBEBBIX CMeCeH uisd  MOJydeHHs
NOPTIaHAUEMEHTHOIO KIMHKepa. PacueT MUHEPanornyeckoro cocTaBa KiIMHKepa.

KH u ocHOBHBIE MOMAYJbHBIE XapaKTEPUCTUKH MOPTIAHAIEMEHTHOTO
knuHkepa. Cojep)kaHWe OCHOBHBIX KJIMHKEPHBIX MHUHEpPAJIOB B
KJIMHKepe. J[ByXKOMIIOHEHTHasi ChipbeBas cMech, ee pacuer mo KH. 0,8 21,0
TpexkoMIOHEHTHAs ChIpbeBasi cMech, ee pacuer no KH u n win no KH
u p. Pacuer MUHEpamornieckoro cocraBa KIMHKEPA.

4. DHU3UKO-XUMUYECKIE OCHOBBI HAaYyYHBIX HCCHeﬂOBaHHﬁ.

Mukpockonuyeckui METOoH, aHajiu3a. JuddepennmaipHo-
TePMHUYIECKHN u TepMoTpauIeCKuii METOJIBI aHamm3a. 0,6 13,0
PerTtrenodazoBsiii Meton anamm3a. CIieKTpaJbHBIA METO aHAIIN3A.

5. OCHOBEI HayYHBIX I/ICCJ'IGZ[OBEIHI/Iﬁ @HSHKO'MGX&HI/I‘IGCKHX XapaKTCPUCTHUK.

Pa3moocnoco0HOCTh Ppa3JIMYHbIX MaTepHraJioB. OHpeZ[GJ'IGHI/IG
pa3MOHOCHOCO6HOCTI/I KOMIIOHEHTOB DPA3JMYHBIX BHUJAOB ILEMCEHTA H
KOMIO3WIHUOHHBIX MAaTCpHUaJIOB: MNOPTIAHANECMEHTHOI'O  KIIMHKEpPA,
jiaka, M3BCCTHAKA, I'MIICA, KBAPLEBOI'O MIECKaA.

0,6 13,0

6. OCHOBEI Hay4YHBIX HCCJ’[C}IOBaHI/II\/’I JUCIICPCHOCTHU BSOKYHINX BEIICCTB.

CreneHp AUCIIEPCHOCTH CHITYYHX MaTepuasioB. | paHylIoOMeTpHUECKHUi
coctaB MarepuajoB. CHTOBOW METOJ ONpPEEIEHUS TUCIEPCHOCTH.
CeqMMEHTAIIMOHHBIM aHanu3 marepuanoB. CemapanrOHHBIA aHAN3. 0,6 10,0
Merton BO3IyXOHETPOHHUIIAEMOCTH, yIenbHas MMOBEPXHOCTH
paSJ’[I/I‘IHBIX MaTepI/IaHOB.

7. OCHOBBI HaYy4YHBIX I/ICCJ'le]lOBaHI/Iﬁ q)HBI/I‘ICCKI/IX MokasaTejeil KadecTBa BSDKyHIUX W KOMITIO3UIITMOHHBIX
MAaTEpHAJIOB.

IIpoyHOCTh TpPH CXATUM W M3THOE BSKYIIMX MaTepHalioB. MeTonsl
OIpeZieJIeHUs] POYHOCTH MPU CXKATHM M M3THOE MOPTIaHALEMEHTA.
BnusHMEe TUIOTHOCTM M THOPHUCTOCTH O0pa3loB Ha IOKa3aTelH

0,6 10,0
NPOYHOCTH  IOpPTJAaHJIEMEHTa. YCIOBUS  XpaHEeHHs o00paslos,
MOATOTOBKA 00pa3loB K HCIBITAHUSM, 00pabOTKa IOJy4EeHHBIX
JIAaHHBIX
BCEI'O 6 93

4.2. Conep:kaHue NPaKTHYECKUX (CEMHMHAPCKUX) 3aHATHI

He npenycMoTpeHO yueOHBIM TUIAHOM




4.3. Conep:xxaHue J1a00paTOPHBIX 3aHATHIA

CamocrosrenpHas
abota Ha
Ne HanmenoBanue pazaena K-Bo p
Tema 1ab0paToOpHOTrO 3aHATHS MOJITOTOBKY K
n/m JUCTIUTUTAHBI 4acoB
ayIUTOPHBIM
3aHATUIM
cemectp Ne 5
Baeaenne. OcHOBHBIE
HOpMAaTUBHBIE
JIOKYMEHTBI 110
OCHOBHAIM HaVIHIM CrpykTypa Kypca. MHCTpyKTax MO TEXHHKE
1 I/ICCJIC,I[OBaHI/I;IM oesomacuoctu. ['OCT 5382-2019. T'OCT 0,2 6,0
. 30744-2001.
WCTIBITAHUHN BSDKYIIHAX U
KOMIIO3HUITHOHHBIX
MaTepHaJIoB
Cpenusis mpoba MarepuajoB, MeTON oTOopa
cpenaneil mpoObl  MarepuanoB. IloHsTue
(busndeckoit BIIQYKHOCTH, METO/TBI
XUMHUUECKUE METObI o
. | ompenmenenuss  (HU3NYECKOH  BIAXKHOCTH.
Hay4YHBIX UCCIICJIOBAaHUMA
I, meron onpenenenus [T paznuuHbIX
2 BSDKYIIUX U N 0,6 6,0
MaTepHuagoB. XMUMUYECKUI aHaIN3 BSKYLIUX
KOMITO3UITUOHHBIX
u KOMITO3UITUOHHBIX MaTepHaoB.
MaTepHAaIIOB.
OmnpeneneHne OCHOBHBIX W TPHUMECHBIX
OKCHJIOB BSDKYIINX MAaTEPHAIOB C TIOMOIIBIO
XIMHYECKIX METOJIOB aHAIIN3A.
[IpoexTupoBanue KH u OCHOBHBIE MOZYJbHbBIE
COCTaBOB JIBYX- U XapaKTePUCTHKH MOPTJIAHALIEMEHTHOTO
TPEXKOMITOHCHTHON KITHHKepa. Copeprxanue OCHOBHBIX
CBIPBEBBIX CMECEH IS KITMHKePHBIX ~ MHHEPajJoB B  KIIMHKEpe.
3 MOJTy4eHHs JIByXKOMIIOHEHTHasi CbIpbEBas CMeECh, ¢e 0,8 10,5
NOPTIAHALIEMEHTHOTO pacuer 1o  KH. TpexxoMInoHeHTHas
KinuHKepa. Pacuer ChIpbeBas cMech, ee pacdetr mo KH u n unm
MHUHEPAJIOTHYECKOTO no KH wu p. Pacuer muHepamoruveckoro
cocTaBa KJIMHKEpa COCTaBa KJIMHKepa.
MukpocKkonu4ecKui METOJ, aHausa.
OHU3UKO-XUMHUYECKUE JuddepeHnnansHO-TepMUIeCKAN u
4 OCHOBBI HAYYIHBIX TepMorpapudeckuii ~ METOJBI aHanmm3a. 0,6 6,0
HUCCIIEI0BAHUN PenTrenodazossrit METOL aHaJm3a.
CrieKTpanbHbI METOJ] aHAJIN3a.
Pasmonocmoco6HOCTE Pa3IHYHBIX
MaTepHaJoB. Omnpenenenne
OCHOBBI HAYYHBIX
o Ppa3MoIocnocoOHOCTH KOMIIOHCHTOB
UCCIICIOBAHUN (HU3UKO-
5 Pa3IMYHBIX BUOB LIEMEHTA u 0,6 6,0
MEXaHUYECKHUX
KOMTIO3UITMOHHBIX MaTepuasoB:
XapaKTePUCTHK
MOPTIAHANIEMEHTHOTO  KIIMHKEpa, IIaKa,
W3BECTHSIKA, TUTICA, KBAPIIEBOTO TIECKA.
Crernenn JIUCTIEPCHOCTH CBIMTyYHUX
MarepuanoB. [ paHyJIOMETPUYECKHH COCTaB
OCHOBBI HAYYHBIX MarepuanoB. CUTOBOH METOJ OMNpeeIeHUs
6 HccleI0BaHui nucnepcHocTd. CeJMMEHTAllMOHHBIA aHaJIn3 06 60
JCTICPCHOCTH BSDKYIUX | MarepuaioB.  CemapaliOHHBIH  aHAJH3. ' '
BEILECTB Meron BO3/IyXOHETPOHHUIIAEMOCTH,
yaenbHas MTOBEPXHOCTh Pa3IHYHBIX
MaTepHUAJIOB.
[IpoYHOCTE TpU CIKATHH U M3THOE BSHKYIIHX
OCHOBBI HAYYHBIX MaTepHaoB. MeTto bt oTpeieNIeHuUs
HCCIeIOBAaHUI MPOYHOCTH  TpPH  CKAaTHU W U3THOe
(usznueckux MOpTIAHAIIEMEHTa. BiusSHUE TUIOTHOCTH H
7 [oKasaresieil KayecTna MMOPUCTOCTH  O0Opa3loB Ha  IOKa3aTelln 0,6 0,6
BSDKYIINX H MPOYHOCTH  TOPTIAHAIEMEHTa. Y CIOBHSA
KOMIO3HITHOHHBIX XpaHeHHs1 00pa3IoB, MOATOTOBKA 00Pa3IoB K
MaTepHUaoB UCTBITAHUSAM,  00paboTKa  MONyYCHHBIX
JTAHHBIX.
BCET'O: 6 46,5




4.4. Copep:kaHue KypCOBOIO NMPoeKTa/padoTbl

He npenycMoTpeHO yueOHBIM TUTAHOM.

4.5. Copep:kanue pacueTHO-TpadpuuecKoro 3aganus,
WHIUBHIYAJTbHBIX TOMAIIHUX 3aaHUI

N3 Nel. B paGoty BKIIOYAIOTCS 3aa4u:

1. DOTOKOJIOPUMETPUUECKUN METOJI aHAJIN3a: OMKUCAHWE METOJA, CYLIHOCTD,
000opyoBaHueE.

2. [lo 3agaHHOMY XWMHMYECKOMY AaHAJIU3y CBIPBEBBIX KOMIIOHEHTOB
paccuuTars :

— Mac.% XUMHUYECKOTO COCTaBa CHIPhEBOM IBYXKOMIIOHEHTHOM CMECH,

- Mac.% XMMHYECKOTO COCTaBa KIIMHKCPA,

- pacCuuTaThb MI/IHepaHOFI/I‘—ICCKI/Iﬁ COCTaB KJIMHKECPA.
- A0Ka3aThb IPaBUJIbHOCTH PACUYCTOB.

XUMHUYECKUN COCTaB ChIPBCBBIX KOMIIOHCHTORB
1-# ceipbeBoOi 2-1i CBIPbEBOM KH
Oxcuasl 0 0
KOMITOHEHT, % KOMITOHEHT, %0
SiO, 1,96 21,50
Al,O3 0,45 5,27
Fe,Os 0,42 2,56
CaO 52,44 58,26 0.95
MgO 0,46 1,33 ’
SO3 0,07 0,05
TIIIIT 41,85 8,16
[Ipouee 0,49 0,99
N3 Ne2. B paboTy BKIIFOYAIOTCS 3a1a4u:
1. [InameHHO-pOTOMETPUYECKUI  METOJl  aHalIW3a:  OIMKCAHHE
CYIIIHOCTh, 000pYI0BaHHE.
2. I[To 3agaHHOMY XHUMHMYECKOMY aHAJIU3y CHIPbEBBIX KOMIIOHEHTOB
paccumTaTth :

- Mac.% XUMHUYECKOTO COCTaBa ChIPhEBOM JIBYXKOMIIOHEHTHOM CMECH,
— Mac.% XMMHUYECKOTO COCTaBa KIIMHKEPA,

— pacCuuTaThb MI/IHCpaHOFI/IIICCKI/Iﬁ COCTaB KJIIMHKECPA.
- A0Ka3aThb IIPaBUJIBHOCTBL PACYCTOB.

XHUMUYECKUN COCTAB CHIPHEBBIX KOMITOHEHTOB
1-i1 ceippeBOM 2-11 cbIpbeBOM KH
Oxcunpl 0 0
KOMITOHEHT, % KOMITOHEHT, %
SiO, 1,92 21,60
Al,O3 0,44 5,40
Fe O3 0,39 2,75
CaO 51,15 58,99 0.92
MgO 2,74 0,06 ’
SO; 0,09 0,07
T 40,82 8,26
[Tpouee 0,59 1,01




N3 Ne3. B paGoTy BKIIFOHAIOTCS 3a1a4u:

1. CrekTpanbHBIH  METOJ  aHaiIM3a: ONHCAaHWE METOJa, CYIIHOCTD,
obopymoBaHue.

2. llo 3amaHHOMY XUMHYECKOMY aHAJM3y CBIPEBHIX KOMIIOHCHTOB
paccuuTaTh :

- Mac.% XMMHYECKOTO COCTaBa CLIpBGBOfI HBYXKOMHOHGHTHOﬁ CMCCH,
- Mac.% XUMHYECKOTO COCTaBa KJIMHKCPA,

— paccuuTaTh MUHEPAIOTHYECKHI COCTAaB KIIMHKEPA.

- A0Ka3aThb IIPaBUJIBHOCTDL PACUCTOB.

XUMHYECKUN COCTAB ChIPHEBBIX KOMIIOHEHTOB
1-i1 ceipbeBoOi 2-1 CBIPbEBOM KH
Oxcupt 0 0
KoMnoHeHT, % KOMIOHEHT, %
SiO, 1,81 24,29
Al,04 0,65 3,12
Fe 03 0,36 2,07
CaO 49,16 58,92 0.9
MgO 5,30 2,24 !
SO3 0,09 0,01
TITTIT 39,23 8,26
[Tpouee 0,78 0,03
W13 Ne4. B paGoTy BKIIOYAIOTCA 3a/1a4u:
1. ['paBumMeTprUecKHii METOJ aHAIW3a: ONUCAHWUE METOAA, CYIIHOCTb,
obopymoBaHue.
2. [IpousBecTu pacyeTsl:
= MAaTEPUAIILHOTO COCTaBa CBhIPbEBOM TPEXKOMIIOHEHTHOM CMECH IIO

33JJaHHOMY XUMHYECKOMY COCTaBY CBIPHEBBIX MAaTEPHAIOB M XapaKTePUCTHKAM
KIIMHKEpa,

— XMMHYECKOT'O COCTaBa KJIMHKEPA,;

— MUHEPAJIOTHIECKOTO COCTaBa KIIMHKEPa,;

— J0Ka3aTh MPAaBUIBLHOCTh pacyeTa.

CrIpbeBbIe XumHnueckuil cocras, Mac. %
KOMITOHEHTBI SiO, Al,O3 Fe,O3 CaO MgO SO; TI1I1
1 | Mpamop 5,11 0,63 0,32 49,88 3,37 0,09 40,53
2 | I'nuna 61,77 21,21 8,17 3,66 2,72 0,19 1,94
3 | Orapku 8,76 2,90 77,06 1,54 0,63 1,91 0,00
XapakTepucTUKU KH=092: n=2.1
KIIMHKEpa

N3 No5. B paboTy BKIIOYAIOTCA 3a/1a4u:

1. [Terporpadguueckuii MeTOA aHaIM3a: OMUCAHUE METOJA, CYIIHOCTD,
o0opyoBaHueE.

2. [IpousBecTu pacyeTsl:

— MaTepUaAIbHOTO COCTaBa CHIPhEBOM TPEXKOMIIOHEHTHOM CMECH IO

33JJaHHOMY XHUMHYECKOMY COCTaBY CBIPHEBBIX MAaTEPUAIOB M XapaKTePUCTHKAM
KITMHKEPa;



- XUMHUUYECKOI'0 COCTaBa KIIMHKEPA,
- MHHCPAJIOTHYCCKOro CoOCTaBa KIIMHKEPA,
- A0Ka3aThb NPaBUIJIBbHOCTH pacucTa.

CoIpbeBbIe XuMuyeckuil coctas, Mac. %
KOMITOHEHTBI SiO; Al,O3 Fe,O3 CaO MgO SOz TIIIIT
1 | M3BecTHsK 0,64 1,06 0,50 49,91 0,45 0,11 39,52
2 | T'nuna 70,88 14,40 3,51 2,60 1,68 0,28 2,72
3 | [lupuTHeIe 14,56 1,50 81,87 2,19 0,23 3,24 0,84
Orapku
XapakTepuCTUKHU KH=09:n=23
KJIMHKepa

S. OLHEHOYHBIE MATEPHUAJIBI VIS TPOBEJIEHUSA TEKYHIET'O
KOHTPO.I51, TIPOMEXKXYTOUYHOMN ATTECTALIUUA

5.1. Peaau3zanusi KOMIEeTEHIUNA

1. Kommerenmus IIK-1 Croco0eH opranm3oBaTh M IPOBOAWUTH HCCIIEAOBAHUS
CBOMCTB _ CHIPDBEBBIX MaTEpHAJOB, HMX HM3MEHCHHNM IIpH _ IOBBIIICHUH
TEMIEPATYPhl, aHAJIM3UPOBATL MOJIYYAaEMBIE PE3VJIbTATHL JUIS  Ppa3pabOTKH
MEPONPHSTUN II0 COBEPIICHCTBOBAHUIO TEXHOJIOTHYECKHMX IIPOIIECCOB H
IIOBBIIICHHIO KAUECTBA BHIMYCKASMOM IIPOAYKIINH

(K00 u hopmynuposra Komnemenyuu)

HanmeHnoBanne MHIMKATOpa JOCTHXKEHUS
Hcnionb3yembie cpeicTBa OLIEHUBAHHS
KOMIIETEHIIUH

[1K-1.2. Vicionb3yeT cOBpEMEHHbIE METO/IbI
HCCIEA0OBAHUS XUMUYECKOTO 1 Jughghepenyuposannuiii 3auem,
MHUHEPAIOTHIECKOTO COCTaBa CHIPHEBBIX gvinoanenue u sawuma HMJ{3,
KOMIIOHEHTOB ¥ F'OTOBOM NMPOJYKIINHU U 3awuma 1a60pamopHuix pabom,
MOJKET WX MCIOJB30BATh B MPAKTHIECKOM mecmupogaHue.
pa0ore.

2. Komnerennusa IIK-3 CnoocoOeH IpOBOAWTH aHAJIW3 KA4YeCTBA ChIPHEBBIX
MATEPUATIOB, Pa3pa0ATHLIBATH, TEXHOJOTHYECKHUN pPErIAMEHT IIPOU3BOJCTBA U
VIIPABJSITh KAYECTBOM BBIITYCKAEMOU MMPOAYKIINU

(k00 u hopmynuposka Komnemenyuu)

HanmeHoBaHME MHAMKATOPA JOCTHIKCHHS
Hcnonb3yeMbie cpecTBa OICHUBAHUS
KOMIIETEHIIUHA
I1K-3.6. Mcmoap3yeT COBpEeMEHHBIC (PU3HKO- Jlugepenyuposannwiii 3auem,
XAMHYECKHE METOJIbI OMpEIEICHUs] KayecTBa svinoanenue u 3awuma MJI3,
CBIPBEBBIX KOMIIOHEHTOB u TOTOBOH 3awuma 1abopamopusix pabom,
TIPOYKITHH mecmuposaHue.




5.2. TumnosBble KOHTPOJIbHbIE 32IaHUS J1JI51 IPOMEKYTOYHOM aTTeCTAIUH

5.2.1. IlepeyeHb KOHTPOJBHBIX BONPOCOB (TUNMOBBIX 3aJaHUIT) 1151
sk3aMeHa / qpuddepeHIMPOBAHHOIO 3a4yeTa / 3aUeTa

e}
[0
Ne HaumenoBanue 5 = N
E = CopeprxaHue BOIPOCOB (THIOBBIX 3aJaHUM)
n/n paszerna JUCLUIIIHHBI z =
N4
Beenenue. OcHOBHbIE 1. UYro takoe I'OCT? 3auem uHXKEHepy HEOOXOJMMO HCIIOJIB30BATh H
HOpPMAaTHUBHBIE JOKYMEHTHI cobmoaars TpeboBanust [OCT?
110 OCHOBHBIM Hay4YHBIM 2. T'OCT 5382-2019? [ins yero Hy>KeH B TOKyMEHTOO00POTE UHKECHEPY?

1 HCCIIETOBAHUAM I1K-3
UCTIBITAaHHUH BSDKYIIHX U
KOMITO3UIIHOHHBIX
MaTepHaJIoB

3. Urto Takoe kBanM(UKAINI XMMHUIECKUX PEAKTHBOB 110 YHCTOTE?
4. JlaiiTe ompenencHus MOHITUSAM CPEIHS IEpBUYHAS MPoOa MaTepuaa.
K-3 5. [laiite ompenencHHus NOHATHAM CpENHAS aHAIMTHYECKas mpoda
MaTepuana
6. Ilpu mpoBeAeHUH XUMHUYCCKHAX METOJOB aHA/IN3a, KaKue TPeOOBaHHS
MPEIBSBISIOTCA K «UUCTOTE) PEaKTHBOB?
XUMUYECKUE METOABL 7. Jlaiite onpezeseHue MOHATHIO (U3NYECKas U CBSI3aHHAs BJIara.
HAay4YHbIX UCCIICJOBAHUM 8. Meron kBapToBanus. [Ipuniun?

2 BSDKYIIUX U 9. [aiite onpenenenune nousruto [I1I1. Meron, cioco6 pacyera?
KOMIIO3UITMOHHBIX 10. Metoauka ompeneneHuss (QU3MYECKOH W CBA3aHHOW  Biaru?
MaTepHalIoB. [TpuHOHUIHATBHbIE PA3THYHSL.

IMK-1 | 11. Xumudeckne MeTosl aHanm3a. [lepeunciure u 0OBSACHUTE, I YETO
UX UCTIONB3YIOT B XUMHH BSDKYIIMX MaTepHaoB?
12. Yro Takoe XMUMHUYESCKUI aHANW3 BsDKYIIUX MarepuanoB? Jlns dwero
TpebyeTcs ero 3HaTh HHKEHEPY?
13. Yro Takoe azoBEi coctaB? Vkaxumre (a30BBIA  COCTaB
MOPTJIAHAIIEMEHTHOTO KIMHKepa.
14. OcHOBHbBIE KOMIIOHEHTHI CBIPLEBOW CMECH JIJIsl IOJTy4YeHUS KINHKepa?
15. Ilepeuncnute  OKCHABI, COJIEPKAaHHE KOTOPBIX B  KIHMHKEpE
orpanuumBaeTcs 'OCToM, u uX MpOLIEHTHOE coiepKanne?
16. Kakue wucxojaHble JaHHble HEOOXOAWMMBI JUIsi pacuera JBYX- U
TPEXKOMIIOHEHTHBIX CBIPBEBBIX cMecedl. ONTUMalbHBIE 3HAYCHHS ITHX
mapaMeTpoB?
17. C kaxoil 1enpl0 IPOM3BOAMTHCS MepecyeT XUMHYECKOTO COCTaBa
[IpoexTupoBanue KoMrroHeHToB Ha 100%7?
COCTaBOB JIBYX- U K-1 18. Yro o3Ha4aroT yciIoBHBIE 0003HAYECHNUS?
TPEXKOMITOHCHTHON 19. ConeprkaHne KakOro KOMIIOHEHTA IPUHUMAETCS paBHBIM 17
CBIPBEBBIX CMECEH IS 20. Kax BBIOJHUTH IEPECUET COAEP)KaHMS CHIPHEBBIX KOMIIOHEHTOB M3
3 MOy YCHHUS JIOJICH B IPOIECHTHI?
MOPTJIAHALIEMEHTHOTO 21. Kak paccuuTtaTh OKCHUIHBIH COCTaB CHIPbEBOW CMECH IO W3BECTHOMY
kiIuHKepa. Pacger MPOIIEHTHOMY COJEP’KaHUIO CHIPHEBBIX KOMIOHEHTOB M MX XHMHYECKOMY
MUHEPAIIOTUYECKOTO cocraBy?
cocTaBa KJIMHKEpa 22. Kak paccuuTaTh XHMHYECKHH COCTaB KJIMHKEpa [0 HM3BECTHOMY
COCTaBY CHIpbEBOM cMech?
23. Kax npoBepuTh MpaBUILHOCTH BBIIOJIHEHHOTO pacyera?
24. 3aueM NpH NPOM3BOACTBE BSDKYIIMX U KOMIO3HIIMOHHBIX MaTepHalIOB
npuOeraloT K 3aMeHEe CHIPhEBBIX KOMIIOHEHTOB HA IIPOMBIIIJIEHHBIX
IIK-3 | orxonasl?
25. IlpyHIMIT 3aMEHBI CHIPHEBOI'O KOMIIOHEHTa Ha MNPOMBIIUICHHBIH
orxon?
26. MeTtonom ONTHYECKOU MUKPOCKOIHUH: nerporpaduyeckue
XapaKTEPUCTHKHU?
DU3HKO-XUMHUYECKUE
27. OnpeneneHue MOTEPH Beca PH MPOBEACHUN TEPMOTPaBUMETPUN?
4 OCHOBBI HAYYIHBIX ITK-3
N 28. Ompenenenue 3k30- 1 d3HA03PGexToB npu nposenun JTA?
HCCIIEJOBaHUI

29. PentreHo(a3oBblil aHAU3 TPH HCCICAOBAHUU KAyecTBa BSDKYLIUX H
KOMIO3UIIMOHHBIX MaTepPHAJIOB?




30. MerogoM ONTHMYECKOW MHUKPOCKOIMM: OIpEAEICHHE pPa3MepoB
yacTuil?
31. Ha3zHayeHue U CYIITHOCTh MUKPOCKOITUYECKUX METOAO0B aHamu3a?
32. NHTepnpeTaliys pe3ynbTaToB HeTporpaguieckoro MeTo1a aHammza?
MK-1 33. Cymuocts auddepeHnnanbHO-TepPMUIECKOTO aHaIn3a?
34. CymHOoCTh TepMOTPaBUMETPHUH?
35. CymmHuocTs kadectBeHHOro PDA. OTpakeHHE PEHTICHOBCKUX ITydei
KPHUCTAJUINIECKUMHU TETaMH.
36. Unentudukamust uccnenyempix (a3 mpu peHTreHo(ha3oBOM METOJE
aHasiuza?
OCHOBBI Hay4YHBIX 37. Uto Takoe pa3MosocrocoOHOCTh?
5 uccaenoBaHui Guzuko- K-1 38. Kuneruka momona CBIPBEBBIX MaTepUalioB IIPU POHM3BOJACTBE
MEXaHWYECKUX KJIMHKepa?
XapaKTEePUCTUK
K-3 39. B uem BbIpakaeTcs TOHKOCTh ToMoJia?
OCHOBLI HAVIHBIX 40. TTo xaKuM MOKa3aTeJsIM OIICHUBAIOT AUCIIEPCHOCTH MOPTIAHIIIEMEHTa?
v 41. Yem xapakTepusyeTcs CTENeHb JUCTIEPCHOCTH CHIITYYHX MaTepHaIoB?
6 HCCIICNOBAHIH 42. CuToBOM# aHaIN3, JOCTOMHCTBA U HEJOCTATKHU?
gg;lzir; ;HOCTH BADKYILIIX I[IK-1 | 43. CenuMeHTaIlMOHHBIA aHAIN3, JOCTOMHCTBA U HEIOCTATKHU?
44, CenapannoHHBIN aHAJIN3, JOCTONHCTBA M HEIOCTATKH?
45. MeTo BO3yXOHETIPOHHIIAEMOCTH?
46. BusyanpHas IMarHOCTHKA NOPTIAHIIEMEHTA?
IMIK-3 | 47. TpeOoBaHHsA MO TPOYHOCTHBIM IMOKA3aTENsIM K OOIIECTPOUTEIHHBIM
Ocroser HayHaHbIx NopTIaHALEeMeHTam?
gccneHOBaHHH o 48. MeToauKa OMpENeICHUs MPOYHOCTH BSDKYIIMX B MalbIX oOpasmax:
7 K;j;ii?:;{?ﬂﬁiiaieﬂeﬂ PEXKUM TBEpJCHHS 00pa3IoB, 00pabOTKa MOTyYCHHBIX PE3yIbTATOB?
KOMITO3HITHOHHBIX K-1 49. Kakue (akTopbl OKa3bIBAIOT BJIMSHHE HA IMPOYHOCTHBIC MOKA3aTEIH
MaTepHAOB Ka4yecTBa MopTIaHIeMeHTa?
50. B kakom Bo3pacTe TpPOBOAAT HUCHBITAaHUS Ha  IPOYHOCTD
HNopTJIaHALIEMEeHTa?

5.2.2. IlepeyeHb KOHTPOJIBbHBIX MATEPHUAJIOB JIJIS 3AIIIMTHI
KYPCOBOI'0 MPOEKTA/KYpPCcOBOM PadoThI

He npenycMoTpeHO y4eOHBIM TUIAHOM.

5.3. TumoBble KOHTPOJIbHBIE 3aJaHUs (MATEPHAJIbI) VIS TEKYILEro KOHTPOJIsSI B
ceMecrpe

Texkymuii KOHTPOJIb OCYIIECTBIISIETCS B TeueHUE ceMmectpa B (opme
BBITIOJIHEHUSI M 3AIUTHI JaOOPATOPHBIX pabOT, TECTUPOBAHMS, a TAK)KE BBIMIOJHEHUS U
3al[UThl MHIUBUIYaJIbHOTO JOMAIIIHETO 3aJaHHUs.

JlabopaTtopubie pa6oThl. 3amuTa J1a0OPAaTOPHBIX pPabOT BO3MOXKHA IOCIHE
MPOBEPKU TPABUILHOCTH BBIMIOJHEHUS 3aJaHus, OQOpMIICHUS OTYeTa. 3amuTa
JabopaTopHON pabOThl MPOBOJUTCA MO KaxJa0il padoTe B OTACIBHOCTH B (dopme
WHANBUAYAIBHOTO cOoOeceoBaHMs TperojaBaTrensi CcoO CTYIACHTOM 10 TeMe
nabopatopHoii paboTel. [IpuMepHBI NepeYeHb THIIOBBIX BOMPOCOB IS 3aIUTHI
71a00paTOPHBIX pabOT MpeICTaBICH B TaOIUIIE.




e}
o
Ne HaumenoBanue 5 = .
E = CopneprxaHue BOIPOCOB (TUIOBBIX 3alaHUI)
n/n paszelnia JUCLUIIIHHBI z =
N4
Beenenue. OcHOBHbIE 1. UYro takoe I'OCT? 3auem uHXKEHepy HEOOXOJMMO HCIIOJIB30BATh H
HOpPMAaTHUBHBIE JOKYMEHTHI cobmoaars TpeboBanust [OCT?
110 OCHOBHBIM Hay4YHBIM 2. TOCT 30744-2001? Jlns wyero HYXeH B JTOKYMEHTOOOOpPOTE
1 HCCIIEeIOBAaHUSIM [IK-3 | umxenepy?
UCTIBITAaHUHN BSDKYIIHUX U
KOMITO3HIIMOHHBIX
MaTepHaJIOB
3. Uro Takoe KBaMH(UKAIHSI XUMAYECKIX PEAKTHBOB II0 YACTOTE?
4. Jlaiite ompeneneHUs MOHATHAM: TPaIyHpPOBOYHBINH pacTBOp, pabodas
METOAMKA TIPEIIPHUITHSA?
IMK-3 | 5. [aiite ompeneneHHss MOHATHSAM: OCHOBHAs HaBeCKa M CTaHIAPTHBINA
pactBOp?
6. Ilpu npoBeneHMM XMMHUYECKUX METOJOB aHaiM3a, Kakue TpeOOBaHUs
NPEABSBISIOTCS K UUCTOTE)» PEaKTUBOB?
XUMUYECKUE METOABL -
HaYMHbIX HCCTICOBAHM 7. Jlaiite onpezesneHue MOHATHIO (PU3NYECKasi M CBA3aHHAs Biara.
) R 8. Merton kBaproBanus. [Tpuanun?
Y .
KOMITO3HIIMOHHBIX 9. [aiite onpenenenue nousturo [IT1T1. MCTP)I, croco0 pacquua?
MaTepHAIIOB. 10. MeToauka ompenesncHus  (U3UYECKOH M CBsI3aHHOW  Biaru?
[MpuHIMIHATBHBIE PA3TUYUSL.
IMK-1 | 11. Xumudeckne MeTosl aHanm3a. [lepeuncnure u 0OBSACHUTE, I YETO
UX UCTIONB3YIOT B XUMHH BSDKYIUX MaTepuason?
12. Yro Takoe XMUMHYCSCKUI aHANW3 BsDKYIIUX MarepuanoB? [l dwero
TpebyeTcs ero 3HaTh HHXKEHEPY?
13. Yro Takoe (a3zoBEi coctaB? VYkaxkure (Haz0BBIA  COCTaB
MOPTIAHAUEMEHTHOTO KIMHKEpa.
14. OcHOBHBIE KOMIIOHEHTHI CBIPHEBOM CMECH JUTA MOTY4EHHsI KIMHKepa?
15. Ilepeuncnute  OKCHABI, COJIEPKAaHHE KOTOPBIX B  KIHMHKEpE
orpanuumBaeTcsi 'OCToM, u uxX MpoLeHTHOE coliepkanue?
16. Kakue wucxojaHble JaHHble HEOOXOAWMMBI JUIsi pacuera JBYX- U
TPEXKOMIIOHEHTHBIX CBIPbEBBIX cMecel. OnTHManbHble 3HAYEHHS 3THUX
napameTpoB?
17. C kaxoil 1enpl0 IPOM3BOAMTHCS MepecyeT XUMHYECKOTO COCTaBa
[IpoexTupoBanue KoMrroHeHToB Ha 100%7?
COCTaBOB JIBYX- U K-1 18. Yro o3Ha4aroT yciIoBHBIE 0003HAYECHNUS?
TPEXKOMITOHCHTHON 19. ConeprxkaHune KakOro KOMIIOHEHTA IPUHUMAETCSl paBHBIM 17
CBIPBEBBIX CMECEH IS 20. Kax BBIOJHUTH IEPECUET COAEP’KaHMS CHIPHEBBIX KOMIIOHEHTOB M3
3 MOJIyYEHUs JI0JIEH B IPOLEHTHI?
MOPTIAHALEMEHTHOTO 21. Kak paccuuMTaTh OKCHUAHBIH COCTaB CHIPbEBOH CMECH IO W3BECTHOMY
kiIuHKepa. Pacuer MPOLIEHTHOMY COJEPKAaHHIO CHIPHEBBIX KOMIIOHEHTOB U UX XMMHUYECKOMY
MUHEPAIOTUYECKOTO cocraBy?
cocTaBa KJIMHKEpa 22. Kak paccuuTaTh XMMHYECKHH COCTaB KJIMHKEpa [0 HM3BECTHOMY
COCTaBY CHIpbEBOM cMech?
23. Kax npoBepuTh MpaBUILHOCTH BBIIOJIHEHHOrO pacuera?
24. 3aueM MpH MPOM3BOJACTBE BSDKYIIMX U KOMIO3UIMOHHBIX MaTEpHAIIOB
npuoOeraloT K 3aMeHEe CHIPhEBBIX KOMIIOHEHTOB HA IIPOMBIINIJICHHBIX
IIK-3 | orxonasl?
25. IlpyHIMIT 3aMEHBI CHIPHEBOI'O KOMIIOHEHTa Ha MNPOMBIIUICHHBIH
orxon?
26. MeTtonom OTITHYECKON MHUKPOCKOTIHH: nerporpaduieckne
XapaKTePUCTHKH?
K-3 27. OmpeneneHue MOTEPH Beca NPH NMPOBEASHUH TEPMOTPaBUMETPUH?
28. Omnpenenenue 3k30- U 3HA03G dexroB npu nposeauu JTA?
29. PentreHo(a3oBblil aHAU3 TPH HCCIIEAOBAHUU KayecTBa BSDKYLIUX H
DU3NKO-XUMUYECKUE
KOMIO3WIIMOHHBIX MaTePHAIIOB?
4 OCHOBBI HAY9IHBIX =
HCCIIe IOBAHHTIT 30. MeToOM ONTHYECKOH MHMKPOCKOIIMH: OMNpEICIICHUE pa3MEepOB
yactun?
MK-1 31. HasnaueHue 1 CyIIHOCTE MUKPOCKOIIMYECKHX METOLOB aHaIHu3a?

32. Nntepriperanus pe3ynbTaToB NETPOrpaduueckoro MeTo1a ananusa?
33. Cymnocts muddepeHuanbHO-TepMUYECKOro aHam3a?
34. CymHocTh TEpMOTpaBUMETPHN?




35. Cymnocts kadectBeHHOro PDA. OrpaxkeHHUEe PEHTTCHOBCKHX JIydeil
KPHUCTAJUIMYECKUMHU TEJIaMH.
36. Uaentudukaus UcCIeAyeMbIX (a3 mpu PeHTreHO(a30BOM METOIE
aHammsa’?
OCHOBBI HAYYHBIX 37. Uro Takoe pa3zMoIIOCTIOCOOHOCTH?
5 HCCIIeTOBAaHUN (PUIUKO- MK-1 38. Kunetnka 1oMOJa CHIPBEBBIX MaTepHajoB IIPH IPOM3BOJCTBE
MEXaHWIECKUX KIIMHKepa?
XapaKTEePUCTHK
K-3 39. B gem BBIpakaeTcs TOHKOCTh IOMoJa?
OCHOBLI HAVIHBIX 40. TTo xaKuM MOKa3aTeJsIM OIICHUBAIOT AMCIIEPCHOCTH MOPTIAHIIIEMEHTa?
v 41. Yem xapakTepu3yeTcs CTEICHb QUCIIEPCHOCTH CHITyYNX MaTepHaIoB?
6 HCCTEAOBAMIH 42. CuToBOM aHanM3, JOCTOMHCTBA U HEJAOCTATKU?
g?;réig (;HOCTH BRYHIHX IMIK-1 | 43. CeauMeHTaIMOHHBIN aHAIN3, JOCTOMHCTBA M HEJOCTATKN?
44, CenapalMOHHBIN aHAIIN3, TOCTOWHCTBA U HEJIOCTATKH?
45. MeTo/ BO3TyXOHETIPOHUIIAEMOCTH?
46. BuzyaibHasi IMarHOCTHKA NOPTIaH/eMeHTa?
I1IK-3 | 47. TpeOoBaHusI 1O TMPOYHOCTHBIM TIOKa3aTeIsIM K OOILIECTPOUTENLHBIM
Ocrosal HayHHBIX NOPTIAAHANEMEHTaM?
g;zz{eqﬂeiﬁiﬂzomgamneﬁ 48. Meroauka ompeneNeHHs IMPOYHOCTH BSKYIIMX B MaJBIX 00Opasiax:
7 KAYECTE, BDKYIHK H PEeXUM TBepAcHHUS 00pa3IoB, 00padOTKa MOTyYSHHBIX Pe3yIbTaTOB?
KOMITOSHIHORHBIX MK-1 49. Kakue (akTOphl OKa3bIBAIOT BJIMSHHE HA NPOYHOCTHBIC IOKAa3aTENN
MATEpHATOB Ka4yecTBa MOPTIaHIIeMeHTa?
50. B kakoM Bo3pacTe TpPOBOAAT HCHBITAaHMA HAa  IPOYHOCTH
NOPTIAHAIEMEHTA?

TecTupoBaHue OCYIIECTBISECTCS MOCIE MPOXOKICHUSA KaXIOTO W3 PA3JIENIOB
nucuuiiebl. Ha tectupoBanue orBoautcss 30 MuHyT. TeCTOBBIE 3a/laHUsI COCTOSIT U3
10 BompocoB.

IlepeyeHb THMOBBIX TECTOBbIX 3aJaHUM

Komnerennuss IIK-1 Crnocoben opranm3zoBaTh M IMPOBOIUTH HCCIIEIOBAaHUS CBOWCTB CBHIPHEBBIX
MaTEpUaJIOB, UX U3MEHEHH NP MOBBIIIEHUN TEMIIEPATYPhl, aHAIU3UPOBATh IIOJIy4aeMbI€ PE3YIbTaTh
U1 pa3pabOTKU MEPONPUATUIN 110 COBEPIICHCTBOBAHUIO TEXHOJIOTHYECKHUX MPOILIECCOB U MOBBIILIEHUIO
KauyeCTBa BBIITYCKAEMOU NMPOTYKIIUU

Kaxk mmoBBICHTE MMPOYHOCTHBIC IMMOKA3aTCJIN KAaYCCTBA BSXKYIIUX MaTepI/IaJ'IOB?

a) [ToBBICUTH TOHKOCTB TIOMOJIA

1 |Db) VYMEHBIIUTh KOJMYECTBO KapOOHATHOTO KOMITOHEHTA B ChIPHEBOI CMeCH
c) VBENMUUTh JITUTEINBHOCTH 00XKHTa
d) Het npaBunpHOTO OTBETa

Kaknm METOJAOM aHaJInM3a MOXKHO I/IIIGHTI/I(i)I/IHI/IpOBaTI) HAJIMYHUEC OCHOBHBIX KIMHKCPHBIX (1)213 B
MNOPpTIAaHATCMCHTHOM KJ'II/IHI(epe?

9 a) TepMorpaBUMETpHYECKUM METOJIOM
b) CrniekTpajabHBIM METOJJOM
C) MeroaoM miamMeHHO# poTomeTpun
d) Pentrenoa3oBeIM aHATN30M
Kakoii Meron aHaiu3a IOMOTaeT WHXXCHEPY HCCIe0BaTh CBOWCTBA MAaTepHAliOB TPHU
HarpeBaHuu?
a) JuddepeHnnanbHO-TEPMUYECKUN METOT
3 | b) [lerporpaduyeckuii MmeTox
C) CHTOBOM METOT
d) MeTo/1 BO3yXOHEITPOHUIIAEMOCTH

[Iponecc nmexapOonuzamuu npu 1000°C Bo Bpamiaromieicss meyu NpHu MPOU3BOJICTBE BSIKYIIUX
OTHCHIBACTCS] ypPaBHEHUEM:

4 |a) H, + O, = H,O

b) CaMg(C0O3), = CaO + MgO + 3CO;,

C) CaCO; + 2HCI = CaCl,+ CO, + H,0




| d) Het BepHOro otsera

Komnerennus IIK-3 CriocobeH nmpoBOIUTh aHAIM3 Ka4eCTBA CHIPHEBBIX MAaTEPUANIOB, pa3pabaThIBaTh
TEXHOJIOTWYECKUI perJIaMeHT MPOM3BOJICTBA M YIIPABIISITH KAYECTBOM BBIITYCKAEMOM NMPOAYKIHH

KakuM U3 MeTos0B aHanu3a WHXKEHEp OyIeT KOHTPOJIUPOBATH MPABUIBHYIO KPUCTAJUIM3ALIUIO
OCHOBHBIX KITMHKEPHBIX MUHEPAJIOB:
5 a) [lerporpaduyeckum METOAOM aHAIH3A
b) ['paBUMETpHUYECKIM METOJIOM aHaJIH3a
C) JuddepeHnnanbHO-TEpPMHISCKUM METOIOM aHaIN3a
d) TepMorpaBUMETPUYECKUM METOJIOM aHAJIN3a
[To xakuM MOKazaTessiM MHXKEHEP Ha MPOU3BOACTBE BSDKYIMX MATEPHAJIOB OYAET OLEHHBAIOT
JMCIIEPCHOCTD MOPTIIAH/AIIEMEHTA!
a) VYienpbHON TOBEPXHOCTH MOPTJIAHALIEMEHTa W XWMHYECKOMY aHalIM3y CBIPbEBBIX
g | Marepuaios
b) TonkocTH TOMOJNIa MOPTIAHALIEMEHTa M 3HAYCHHUIO CPOKOB CXBATHIBAHMS I[EMEHTHOTO
TecTa
C) VY 1enpHOM MOBEPXHOCTH MOPTIAHALEMEHTA U €M0 CUTOBOMY aHaIU3y
d) 3Ha4YeHUsIM IPOYHOCTH LIEMEHTHOI'0 KaMHs
C mnoMOmBI0 KaKOro METOJa aHajh3a WHXXCHEpP IMPOKOHTPOIUPYET HAIWYHEe OCHOBHBIX
MUHEPAJIOB B KIIMHKEPE TIPU MPOU3BOJICTBE BOHKYIIMX MaTepPHaIoB?
7 a) XUMUYECKOTO aHATH3a
b) PentrenodasoBoro MeToa aHanmsa
C) JuddepeHnnanTpHO-TEPMHIECKOTO METOIa aHATTN3a
d) TepMorpaBUMETPHUUECKOr0 METOIa aHAIIN3A
I'OCT 5382-2019 «llementsl u Marepuaibl LIEMEHTHOTO IPOM3BOJACTBA. MeETOAbl aHaIM3a»
pacrpocTpaHseTcs Ha:
8 a) LleMeHTBI, KITMHKED, CHIPhEBBIE CMECH, MUHEPAIbHBIE TOOABKU
b) HedrenpoaykTs
C) W3nenust CTEKOIBHOTO MPOU3BO/ICTBA
d) JlekapcTBa
C nomompto 'OCT 5382-2019 «llemeHTsl U MaTepHalbl HEMEHTHOTO MPOU3BOACTBA. MeTo bl
aHaJM3a» B XMMUYECKOH 1a00paTOPUH MOKHO OTIPEIENIUTh!
9 a) [ToTrepu Macchl mapu MPOKaTMBAHUU KIMHKEPA
b) ®azoBbIil cocTaB KIMHKEPA
C) DuporepMudeckuit 3 HEKT paznoxeHus kapOoHaTa KaabIUs
d) Ok30TepMUuUecKuit 3P PeKT MoJTUMOpPPHOro nepexoia MarHeTuTa
KakuM mMeTonoM MccienoBaHUsS MOXHO KOHTPOJMPOBATh ONTUMAJIbHBIE pa3Mepbl CHIIMKATHBIX
KIIMHKEPHBIX MUHEPAJIOB?
10 a) CrniexTpajabHBIM METOJJOM
b) XUMUYECKUM METO0OM
c) [lerporpaduyeckum MeToaoM
d) I'paBUMeETpPHYCCKUM METOJIOM

5.4. Omnucanue KPpHUTEePHUEB OLICHUBAHUA KOMIIETEHIIMHA U MIKAJbI OlleHUBAHHUS

[Ipu mpomexxyTouHoil arrectaruu B Qopme auddepeHIIMpOBaHHOTO 3a4eTa,
UCIIONIB3YETCsl CIICAyIoIIasl IKaja OICHUBAaHUS: 2 — HEYAOBJICTBOPUTENHbHO, 3 —
YAOBIIETBOPUTENHHO, 4 — XOPOIIIO, 5 — OTIUYHO.




KpI/ITCpI/IHMI/I OLICHMBAHUS JOCTHUKCHUU TTOKA3aTeJICH SIBISCTCS:

Hanmenosanue
[oKa3aTes
OLICHUBAHMS
pe3ynbpTaTa 00ydeHus
110 TUCLUITIINHE

Kpurepwnii onennBanus

Komnerenmusi IIK-1. CriocobeH opraHu3oBaTh W MPOBOJIUTH HCCIICIOBAHMS CBOWCTB CHIPHEBBIX MAaTEPHAIOB, UX
W3MEHECHUH TPY MOBHIICHNH TEMIIepaTyphl, aHAIM3UPOBATh MOITy9IaeMbIe PE3YIbTaThl IS Pa3padOTKU MEpPOTIPHATHI
10 COBEPIIICHCTBOBAHHIO TEXHOJOTHYECKUX MPOIIECCOB U IMOBBIIICHUIO Ka9eCTBA BBIITYCKAEMON POy KITHH

(IK-1.2)
3HaHHE TEPMUHOB, ONIPECIICHUH, TOHITHHA
3HaHWE METOAOB aHaNM3a KadecTBa  CHIPbA, MONy()aOpUKaToB, BSDKYIIUX H

KOMIIO3UIIMOHHBIX MaTCpUAJIOB

3HaHusg
O0BEM OCBOCHHOI'O MaTepuaia
ITomHOTa OTBETOB HA BONIPOCHI
YeTKOCTh U3JI0KEHUS U UHTEPIPETAIIUH 3HAHUI
YMeHHS TPOBOJUTH aHANU3 (U3UKO-XMMUYCCKHMHU, TEPMHYCCKHMHU, PEHTTCHOBCKUMH,
MHKPOCKOMMYCCKHUMU METOJaMH HCCIICIOBAHUN MaTepHajoB M TOTOBOM MPOIYKIIHH;
VYmenus MPUMEHSITh METOMbI OMPENCICHUS (DU3MKO-MEXaHHUSCKUX XapaKTCPUCTHK, IMOKa3aTeseu
KayeCcTBa BSKYIIMX M KOMIIO3HITHOHHBIX MaTEPUANIOB; OCYIIECTBISTH OICHKY PE3yJIbTAaTOB
aHaIm3a.
Hasbixn HaBbiky TpUMEHEHHUs METONUK MCCIICOBAHUI KauyecTBa ChIPbs, MOAy(haOpUKATOB U

TOTOBBIX BAXKYHINX U KOMIIO3UIMOHHBIX MAaTCpHUAJIOB

Komnerenmusa IIK-3. CnocoGeH mpoBOIUTH
TEXHOJIOTHUECKUH PEeTIaMeHT MPOU3BOJICTBA U YIIPABIATH KAYECTBOM BBIITYCKAEMOH PO Ty KIHH

aHaliu3 Ka4dyeCTBa CBIPBCBBIX MATCPHUAJIOB, pa3pa6aTLIBaT1>

(TIK-3.6)

3HaHUe TEPMHUHOB, ONIPEAEIEHUMN, TOHATHI

3HaHue COBPEMCHHBIX CbI/ISI/II(O-XI/IMI/I‘ICCKI/IX MCTOAOB OIIPCACIICHUA KadeCTBA CbhIPHEBBLIX
KOMITIOHCHTOB U TOTOBOM TIPOAYKIIUH.

3HaHusg
O0BeM OCBOSHHOTO MaTepHaa.
[TomHOTa OTBETOB HA BOTIPOCHI
UeTKOCTh W3JI0KCHUS M HHTEPIPETAlN 3HAHUN
VYmenns BBIIIOJIHATE HCCIIEIOBAHUS (PU3UKO-XUMIYECKIMH, TEPMUYECKHUMHU,

N PEHTTCHOBCKUMH, MHKPOCKOITMYECKAMH METOIaMH CHIPbEBBIX MATEPHANIOB H TOTOBOM
MPOAYKIIUH, TPUMEHSATh METOABI OMpelelicHuS (PH3MKO-MEXaHHUECKUX XapaKTEPUCTHK,
TOoKa3aTesei KauecTBa BOHKYIUX U KOMIO3UITMOHHBIX MaTepUAJIOB.

Hasbixu HaBbiku ompeieieHns1 KaueCTBa ChIPbs, MOTy(hadpUKaTOB M KOMIIO3UIIMOHHBIX MATEPUATIOB;
OIICHUBAHMSI MOJTYYCHHBIX PE3YJIbTATOB aHAIN3a

OueHka NpenoJaBaTEIEM BBICTABISIETCS HMHTErPAIIBHO C  YYETOM  BCEX

[IOKA3aTeJIel U KPUTEPHUEB OLICHUBAHUSL.
Komnerenmust IIK-1. Cnocoben opranu3oBaTh M MNPOBOAUTH HCCIIEIOBAHUS
CBOWCTB CBIPBEBBIX MATEPUAIOB, MX HW3MEHEHMM NPHU MOBBILIEHUH TEMIIEPATYPBHI,

aHAJIU3UPOBATh

MOJTy4yaeMbIe
COBEpPIIICHCTBOBAHHUIO

pe3ynbTaThl
TEXHOJIOTHUYECKHUX

Ui pa3pabOTKU  MEpPONpUSATHH  TO
IPOIECCOB U TIOBBIIIICHUIO

BBIITYCKaEMOM MPOLYKIUHU.

Ornenka c(hopMHUPOBAHHOCTH KOMIIETESHIIMH 110 IMOKa3aTelto 3HaHue.

YpoBEHb OCBOCHHUSA U OlLIEHKA

Ka4dyeCTBa

Kpurepnii
putep 2 3 4 5
3HaeT TepMUHBI U 3HaeT TepMUHBI
3HaHHe
OTIpeieNeHus, HO OTIpeIeNEeHUs, MOKET
TEPMHHOB, He 3HaeT TepMHHOB U 3HaeT TepMUHBI U
o o JIOIyCKaeT KOPPEKTHO
OTIpe/ieIeHu, oTpeNieIeHn i OTIpe/ieIeHUs
o HETOYHOCTHU cOpMyIHpOBaTh UX
MOHATUI
(hopMyITHpOBOK CaMOCTOSITENILHO

3HaHUE METOJIOB
aHanM3a KayecTBa
CBIPBA,
noypadpuKaros,

BAXKYHIUX U

He 3HaeT ocHOBHBIX
METOJIOB aHaJIn3a
Ka4yecTBa CHIPhS,
noxyadpuKaros,
BSDKYIIUX U

3HaeT OCHOBHbIE
METO/IOB aHaJIN3a
Ka4yecTBa ChIPbS,
noypadpuKaros,
BSDKYIIUX H

3HaeT OCHOBHbIE
METOJIOB aHaJIN3a
Ka4yecTBa ChIPbS,
noxypadpuKaros,
BSDKYIIUX H

3HaeT OCHOBHBIE
METO/Ibl aHaIN3a
Ka4yecTBa ChIPb,
oy abpuKaros,
BSDKYLIMX




KOMIO3UIIUOHHBIX | KOMIO3HIIUOHHBIX KOMIIO3UITUOHHBIX KOMIIO3UITUOHHBIX | KOMIIO3UIIHOHHBIX
MaTepHUaoB MaTepHUaoB MaTepHUalioB MaTepHaoB, NX MaTEepPHAIIOB, MOXKET
MHTEPIPETHPYET U | CAMOCTOSTENIBHO UX
HCTIONB3YET MOJY4UTh U
HCIIOJIb30BATh
OO6yiagaet TBEpABIM U
O6nem He 3Haer 3 3Haer TOTBKO 3HaeT MaTepuan TTOJTHBIM 3HAHHEM
OCBOCHHONO 3HAYUTEJIbHON YacTH OCHOBHOM MaTepHal JICIUILTHHBI B MaTepuana
vaTepuana Marepuaia JWCLMILIHHEL, He JIOCTATOYHOM JCUUILUIMHBI, BIaeeT
JUCTIUTUTAHBI YCBOWII €T0 JIeTalei o0BeMe JIOTIOJTHUTEIBHBIMH
3HAHUSMU

IlonHOTa OTBETOB

He maeT oTBeTHI Ha

Jlaet HenonHbIE

JlaeT oTBeTHI Ha

JlaeT monHbIE,
pa3BepHYTHIE OTBETHI

OOJIBIIIMHCTBO OTBETHI Ha BCE BOMPOCHI, HO HE
Ha BOMPOCHI Ha IOCTaBJICHHBIE
BOIPOCOB BOIPOCHI BCE - IIOJIHBIE
BOIPOCHI
M3naraer 3Ha”Hus B
H3naraer 3HaHHS N
Wsnaraer 3HaHUS C N JIOTHYECKOM
Wznaraer 3Hanus 6e3 0e3 HapyIIeHUH B
. HapyIICHUSIMH B N II0CJIEIOBATENBLHOCTH,
JIOTHYECKOH . JIOTHYECKOH
JIOTHYECKOI CaMOCTOSITEILHO UX
M0CJIEIOBATEILHOCTH IOCJIEIOBATEND-
I0CJIEI0OBATENLHOCTH HOCTH HHTEPIPETUPYS U
AHATTU3UPYS
He mmmroctpupyer Bremonnser
YeTKOCTh TPHpY Brmoinaser
H3J10KEHNE Brimonnser TTOSICHSTIOIIVIE PUCYHKH
H3J0KEHUS U MOSICHSIOIIIE
MOSICHSIOIAMM MOSICHSIIOIIIAE CXEMBI U M CXEMBI TOYHO U
HHTEPIPETAIINU PUCYHKH U CXEMBI
N CcXeMaMH, PHUCYHKH HEOPEKHO U aKKypaTHO, paCKphIBast
3HAHUH KOPPEKTHO H
PUCYHKaMH H C omnOKaMK MOJIHOTY YCBOEHHBIX
MOHSITHO N
puMepamMu 3HAHUHA

HesepHo uznaraer u
HHTEPIPETUPYET
3HaHUA

Homyckaer
HETOYHOCTH B
H3JI0KEHUU U
HHTEPIpETauN
3HAHHUM

I'pamoTtHO 1 11O

CYIIECTBY
u3jIaracT 3HaHUs

I'pamoTHO U TOUYHO
u3jaraeT 3HaHus,
Jenaer
CaMOCTOSITENIbHBIE
BBIBOJIbI

Ornenka c(hopMUPOBAHHOCTH KOMITCTCHITUH 110 TIOKA3aTeNNI0 Yvenus.

Kpurepuit

YpoBEeHb OCBOCHHUS U OLIEHKA

2

3

4

5

YMeHus npoBOIUTh
aHanu3 pU3MKo-
XMUMHUYECKUMH,
TePMUYIECKUMU,
PEHTTeHOBCKUMH,
MHUKPOCKOMMYECKHMU
METOAaMU
HCCIIEIOBaHUS
MaTepHuaaoB U
TOTOBOH NMPOAYKIUY;
MIPUMEHSTh METObI
OTIpEe/IeIICHUS
¢usnKo-
MEeXaHU9IeCKHX
XapaKTepUCTHK,
MoKasaresuen
KayecTBa BSOKYILUX U
KOMIO3UIUOHHBIX
MaTepHuaos;
OCYILECTBJIATh
OILIGHKY pE3yJIbTaTOB
aHanusa.

He ymeer npoBoauts
aHamu3 GU3UKO-
XUMHUYECKHMH,
TEPMHUYECKUMH,
PEHTT€HOBCKHMH,
MHUKPOCKOITNYECKUMHA
METOJlaMU
HCCIIEIOBaHUS
MaTepuasoB 1
TOTOBOM NMPOAYKIINY;
HNPUMEHSTH METO/IbI
OTIpeIeNeHuUs
¢uznko-
MEXaHUYECKHX
XapaKTepUCTHK,
oKa3zaresuen
Ka4yecTBa BSDKYLIUX U
KOMITO3MITMOHHBIX
MaTepuaos;
OCYILECTBIISATh
OLIEHKY Pe3yIbTaTOB
aHaJIM3a.

Homyckaer
HETOYHOCTH B
MIPOBEJICHUH aHaIN3a
(huznko-
XUMUYECKUMU,
TEPMUYECKUMH,
PEHTTCHOBCKUMH,
MHKPOCKOTTHIECKAMU
METOJaMHU
HCCIIeJOBAaHHS
MaTepHuasoB U
TOTOBOH MPOJIyKIUH;
MIPUMEHSITh METO/IbI
OTIpeJIeIICHUS
(huznko-
MEXaHUYECKUX
XapaKTEPUCTHK,
IoKasateiei
KauecTBa BSOKYLIUX U
KOMITO3UITHOHHBIX
MaTepHasoB;
OCYULIECTBIISATh
OLICHKY PE3yJIbTaTOB
aHaju3a.

YMeeT npoBOIUTh
aHann3 (GU3NKO-
XUMHYCCKHNMU,
TEPMUYECCKUMHU,
PEHTI€HOBCKUMH,
MHUKPOCKOITNYECKUMHU
METOoJlaM1
HCCIeOBaHMS
MaTepHaIoB U
FOTOBOH MPOAYKIUH;
MPUMEHSTH METObI
OTIpe/ieIeHUs
¢bu3uKo-
MEXaHHYCCKUX
XapaKTEPUCTHK,
HoKazaresieu
Ka4yecTBa BSLKYILUX U
KOMIO3UIIUOHHBIX
MaTepHaos;
OCYILECTBIISATh
OLIEHKY Pe3yIbTaTOB
aHanu3a.

Be3ommbouno
penraet mpoBOJAUT
aHanu3 GU3NKO-
XUMHYCCKHUMU,
TepMI/ILIeCKI/IMI/I,
PEHTTCHOBCKUMH,
MHKPOCKOTTHICCKIMU
METOIaMU
HCCIIeJOBaHM
MaTepHasoB U
TOTOBOM MPOIYKIINH;
HpI/IMeHﬂTB METOAbI
OTIpe/IeIICHUS
¢buznKo-
MECXAaHUYCCKUX
XapaKTEPUCTHK,
MoKas3aTejieu
Ka4yecTBa BSOKYIIHAX U
KOMITO3UITHOHHBIX
MaTepHasos;
OCYULIECTBJIATD
OLICHKY PE3YJIbTaTOB
aHaIM3a.




Onenka copMUPOBAHHOCTH KOMIIETEHIIMM 10 NoKaszatento Haguviku.

ypOBeHI) OCBOCHH: U OLICHKA

KOMITIO3HLIHOHHBIX
MaTepHaloB

TOTOBBIX BSDKYIIUX U
KOMIIO3HUITHOHHBIX
MaTepHuaoB

KOMIIO3HLIHOHHBIX
MaTepHaoB

Kpurepnit
PHTED 2 3 4 5

He Bnaneer IIpodeccronanbHO
HaBriku & Bnaneer HaBeikamMu pod

HaBBIKAMU BJIaJIeET HaBBIKAMH
MPUMEHEHUS MPUMEHEHUS

MIPUMEHEHUS MIPUMEHEHUS
METOIHK METOIUK KauectBenno

. METOIUK o METOIUK

HCCIIETOBAaHHUHA . HCCIICTIOBAaHUI BBIIOJIHSET U .

HCCIIEJOBAHMUI HCCIIEIOBAaHHUI
Ka4decTBa CHIPHSI, KadecTBa CHIPhSI, HHTEPIPETHPYET

KadecTBa ChIPhS, KadecTBa ChIPhS,
morypabpuKaToB 1 morypabpruKaToB U PE3YJIbTATHI

oy padpruKaToB U moJry(padpruKaToB U
TOTOBBIX BSDKYIITUX U TOTOBBIX BSOKYIUX U | UCCIICIOBAHUS

TOTOBBIX BSDKYIIUX U
KOMIIO3HITHOHHBIX
MaTepHaoB

Komnerennuss IIK-3. CmnocoOeH mTpoBOAWTH aHaIU3 KauecTBa ChIPHEBBIX
MaTepHuayoB, pa3padaTbiBaTh TEXHOJOTUYECKUNA PErJaMEHT MPOU3BOJCTBA U YIPABIATh
Ka4eCTBOM BBIITYCKAEMOMN IIPOIYKIINH.

Ornenka c(hopMHUPOBAHHOCTH KOMIIETEHIIMH 110 IMOKa3aTelo 3HaHue.

Konrensii YpoBeHb OCBOCHHS U OIICHKA
PHTED 2 3 4 5
3HaeT TEPMHUHBI 3HaeT TEPMHUHBI K
3HaHue
ompezeNieHus], HO OTIpE/ICNICHHUS, MOXKET
TEPMHUHOB, He 3HaeT TepMuHOB 1 3HaeT TEpPMHUHBI U
. o JIOTTYCKaeT KOPPEKTHO
oTpesieNieHuH, onpezeneHui onpeeNeHus
. HETOYHOCTH c(hopMyIHPOBATh UX
MTOHSATUI
(hopMYITHPOBOK CaMOCTOSTEIBHO
3HaeT
3HaHue COBpPEMEHHEBIE
COBPEMEHHBIX ¢usnko- 3HaeT COBPeMEHHbBIE
(uzuko- He 3naer 3HaeT OCHOBHEIE XAMHUYECKUE (U3NKO-XIMUIECKHE
XAMHUYECKUX COBpPEMCHHBIX (PH3HUKO- | COBpEMEHHEIC (DU3UKO- | METOJBI METOIBI OTIPECIICHHS
METOJIOB XAMUYECKUX METOL0B XUMHYECKHE METOJIBI OTIpeIeIICHUS Ka4ecTBa CHIPHEBBIX
OTIpeIeIeHUs OTIpeNIeIICHUS KauecTBa | ONpeNeICHUS KayecTBa KOMITOHEHTOB U
KayecTBa CBIPBEBBIX KauecTBa CHIPhEBBIX CBIPBEBBIX TOTOBOH MIPOYKITUH,
CBIPBEBBIX KOMITOHEHTOB 1 KOMITOHEHTOB U KOMITOHEHTOB U MOJXET
KOMITOHEHTOB U TOTOBOM MPOTYKITHH. TOTOBOU MPOTYKITUH. TOTOBOM CaMOCTOSITEIEHO X
rOTOBOI MPOYKITUH, UX HCIOJIB30BaTh
MIPOTYKITHH. WHTEPIIPETHPYET U
WCTIONIb3YeT
OO6nanaeT TBEpABIM U
O6nen He 3naer 3HaeT TOJIBKO 3HaeT MaTepuan [IOJIHBIM 3HAHUEM
OCBOCHHOIO 3HAYUTEILHOM YacTu OCHOBHOI MaTepua JUCLHUILINHEI B MaTepuaia
MATePHALA MaTepuaia JUCLHUIIINHEI, HE JIOCTAaTOYHOM NHCIUILINHBL, BIaJeeT
P JHUCIUTLINHBI YCBOMJI €ro0 JieTanen o0BeMe JIOIIOJIHUTEIbHBIMHU
3HAHUSMHU
Jlaet monHbIe,
ITonnora He nmaeT oTBeTHI Ha Jlaer HenoyiHbIE Jaet oTBeTHI Ha
pa3BepHYTHIE OTBETHI
OTBETOB Ha OOJILIINHCTBO OTBETHI Ha BCE BOIIPOCHI, HO HE
Ha [TOCTaBJICHHEIE
BOTIPOCHI BOIIPOCOB BOITPOCHI BCE - IOJIHBIE
BOTIPOCHI
Wznaraer 3Hanus B
Wznaraer 3nanns .
Wsnaraer 3nanus ¢ " JIOTHYECKOM
Wznaraet 3Hanus 6e3 0e3 HapyIIeHui B
. HaApPYIICHUSIMH B . MOCJIEI0BATEILHOCTH,
JIOTHYECKOH N JIOTHYECKOM
JIOTHYECKOM CaMOCTOSITEJILHO MX
YeTKoCcTh MOCJIEI0BATEILHOCTH 1OCJIeI0BATEb-
MOCJIEI0OBATEILHOCTH HHTEPIPETHPYS U
H3JI0KEHUS 1 HOCTH
aHATU3UPYS
UHTEPIpETANUN
N He nnmoctpupyer Brinonusier Brinmonusier
3HAHUI Brimomnuser
H3JI0JKEHUE MOSICHSIIOIIYC MOSICHSIOIINE PUCYHKH
MOSICHSIIOIINE CXEMbI ¥
MOSICHSAFOIIUMHK PUCYHKH U CXEMBI H CXEMbI TOYHO U
cxeMamu PHCYHKH HEOPEKHO 1 KOPPEKTHO U aKKypaTHO, PaCKphIBas
’ ¢ omubKamu pp yP » PacKp
PUCYHKAMH U IIOHSATHO MIOJIHOTY YCBOEHHBIX




npUMepaMu

3HAHUK

Hesepno uznaraer u
HUHTEPIPETHPYET
3HAHUA

Homyckaet
HETOYHOCTH B
H3JI0KECHUAHU U
HHTEPIpETAINN
3HaAHUH

I'pamoTHO U O

CYIIECTBY
W3JIaraeT 3HAHU

I'paMOTHO ¥ TOYHO
M3J1araeT 3HaHHus,
JIeIaeT
CaMOCTOSITEIbHBIE
BBIBOJIBI

Onenka copMUPOBAHHOCTH KOMIETEHIINH MO MOKa3aTeN0 Yuenus.

ypOBeHI) OCBOCHHI U OLICHKa

Kpurepnit
purep 2 3 4 5
Besommbdouno
VYMeeT BbIIOJHATD
Jomyckaet BBIMOJIHSET
HCCIIEJOBAHUS
VYMeHHUs BBITIOIHATH He ymeer BBIOMHATE | HETOYHOCTH B pusHKo HCCIIEJOBAHN
HCCIIEJOBAaHU HCCIIEIOBAHUS BBINOJIHEHU U ¢busuko-
XUMHUYECKUMU,
(usmKo- (usuko- HCCIIEJOBAHUS XUMUYECKUMH,
TEPMHUYECKHMH,
XAMHYECKHUMHU, XAMUYECKUMH, (huznko- TEPMUYCCKIMH,
PEHTTEHOBCKHMH,
TEPMUYCCKIMH, TEPMHUYCCKHMH, XAMUYECKUMH, PEHTTEHOBCKHUMHU,
MHKPOCKOITHYECKAMHU
PEHTTCHOBCKHUMHU, PCHTTEHOBCKUMH, TEPMUYECCKAMH, MHUKPOCKOTTHYECKUMU
METOZAaMH CHIPbEBBIX
MHUKPOCKOTIMICCKIMHU | MHUKPOCKOITMYECKUMH | PEHTTCHOBCKHAMH, MATEDHAIOB 1 METOIaMH CHIPBEBBIX
METOJAMH CBHIPBEBEIX | METOJaMH CHIPBEBBIX | MUKPOCKOIMYECKUMH p MaTepHaJIOB U

MaTepuaioB U
TOTOBOM IIPOLYKIIUH;
MIPUMEHSITh METOIbI
Oonpe/IeNeHus
¢busmKo-
MEXaHUYECKHUX
XapaKTEPUCTHK,
IoKazaTesei
KavecTBa BOKYIIUX U
KOMITO3UITHOHHBIX
MaTepHasoB.

MaTepuasoB U
TOTOBOM NPOYKIUY;
MIPUMEHSITh METO/IbI
oTpeJieNIeHuUs
¢usmko-
MEXaHUYECKUX
XapaKTEPUCTHK,
IoKasateiei
KadecTBa BSOKYIINX U
KOMITO3HITHOHHBIX
MaTepUajoB.

METOJIaMHU CBIPBEBBIX
MaTepHuasoB U
TOTOBOM IIPOJYKIIMY;
MPUMEHSITh METO/IbI
oTpeJIeNICHuUs
¢usmko-
MEXaHUYECKHX
XapaKTEPUCTHK,
IoKasaTeici
KauyecTBa BSKYLIUX U
KOMITO3UITHOHHBIX
MaTepHasoB.

TOTOBOM MPOIYKIIVH;
HpI/IMeHHTL METOAbI
OTpe/IeNIeHuUs
¢busuko-
MECXaHUYCCKUX
XapaKTEePUCTHK,
MoKa3aTejeu
KadecTBa BSKYIIUX U
KOMITO3HIIMOHHBIX
MaTepHaJIoB,;
OCYIICCTBIISCT
OIICHKY Pe3yJIbTaTOB
aHaJIM3a.

TOTOBOM MPOTYKITHH;
l'[pI/IMeHHTb METOAbI
OTpe/IeNICHUS
¢busuKo-
MCXaHUYCCKUX
XapaKTEePHUCTHK,
Mokas3aTejeu
KauecTBa BOKYIUX U
KOMITO3HIIHOHHBIX
MaTepHaJIoB,;
OCYIIECTBIISICT
OIICHKY Pe3yJIbTaTOB
aHanIM3a.

Onenka c)OpMUPOBAHHOCTH KOMIIETEHIIMI 1O MOKa3aTesto Hasviku.

YPOBGHL OCBOCHHA U OILICHKA

Kpurepuii
prtep 2 3 4 5

HaBbiku He Bnaneer [Ipodeccuonansuo
Bnageer HaBbIKaMu

orpeieIeHus HaBBIKAMH BJIajIeeT HaBbIKAaMU
orpeieIeHUsI

Ka4ecTBa ChIPbs, orpeeIeHUs! orpeiesIeHUs!
KauecTBa ChIPb4, KauectBeHHO

noyry(pabpuKaToB U | KayecTBa CHIPbS, KauecTBa ChIPbS,
oy haOpuKaToB U BEITIOJTHACT U

KOMITO3UITHOHHBIX oy pabpuKaToB U oy haOpuKaToB U
KOMIIO3MLIHOHHBIX HHTEPIPETHPYET

MaTepHalOB; KOMIO3UIIMOHHBIX KOMIO3UIHOHHBIX
MaTepHalioB; Ppe3yIbTATHI

OLICHUBAHHS MaTepHaoB; MaTepHaoB;
OLICHUBAHMS HCCIIEIOBAHMS

MOJTY4EHHBIX OLICHUBaHUSA OLICHUBAHUS
MOJTYYSHHBIX

pe3yJbTaToB MOJTYYEHHBIX MOJTYYEHHBIX
pe3yJbTaTOB aHaIn3a

aHaJm3a pe3yJIbTaTOB aHaJM3a pe3yJIbTaTOB aHajIn3a

6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANMYECKOE OBECIIEYHEHUE

6.1.

MartepuajJibHO-TeXHHYECKOe o0ecrneyeHne

HanmMmenoBaHue crieliuaibHbIX ITOMEIIEHUI 1
MTOMETIIEHUH /Il CAMOCTOSITENILHON paOOTHI

OCHAIIIEHHOCTH CHEUAIBLHBIX
IOMENIEHUN U IIOMENMCHUN IS
CaMOCTOSITENILHON pabOThI

VYueOHast ayTuTOpHs AJIs TPOBEACHUS
JIEKITMOHHBIX ¥ MPAKTUYECKUX 3aHSATUH,
1 | KOHCyNbTAIMH, TEKYIIETO KOHTPOJIA,
MPOMEKYTOUHOM aTTecTalluu,
CaMOCTOSITEJIBHOW PaOOTHI.

Crienmanu3upoBaHHasi MeOeb;
MYJIbTUMEAUNHBIN TPOEKTOP,
MIEPEHOCHOM YKpaH, HOYTOYK




YueOHast ayTuTOpHS AJI IPOBEACHUS
JICKIIMOHHBIX, JTA0OPATOPHBIX, TPAKTUYECKUX
3aHITHU

Crnenmnanmu3upoBaHHasi MeOEIIb.
MynpTUMeaUIHAS KOMIUIEKC, YKPaH,
JIOCKa M 12 KOMIIBIOTEPOB.

Y4eOHast ayTuTOpHs JIsE TPOBEICHUS
1a00paTOPHBIX 3aHATUN

Crienmanu3upoBaHHas MeOeb.
[Tpubops! Ass BBIMOTHEHUS
9KCIIEPUMEHTOB, JIOCKA.

JlaGopaTtopus 00xura u pu3nKo-
MEXaHHYECKUX WCIBITAaHUI, OCHAIIICHHAS
000py/I0OBaHUEM: DIIEKTPOIIEYb
Thermoceramics; asiekrporneds KaMepHas
CHOJI, snektpormikad cymibHbINA
CHOJI; BakyyMmcymmnbHbIi mkad ['3B;
npeccoBoe 000pyAOBaHUE, CTOJ

U oBaIbHBIN.

Jlaboparopus XMMHYECKUX aHAIIU30B,
OCHAIIICHHAsI 000PYIOBAaHUEM: YCTAaHOBKA
0 ONPEEICHUIO COACPKAHUS
YTJIEKHCIIOTO Tra3a 00beMHBIM METOI0OM
(kampruMeTp); HHTEPPEPEHIIMOHHO-
noJisipu3aluoHHbId Mukpockon MPI 5;
NOJISIpU3aIlMOHHBI MUKpockorr MUH-8;
anektponeub kamepHas CHOJI
Crieunanu3upoBaHHas ayIUTOPUS AJIs
IPOBEICHUS JTA0OPATOPHBIX 3aHATHIA:
BecoBOe 000py/I0BaHUE, CYIIMIbHBIE
mKagbl, MyQerbHbBIC TIeYU, MUKPOCKOTIHI,
tekydecremep MXTU TH-2.
JlabopaTopust MUKPOCKOITHYECKUX
UCCIICJIOBaHMM, OCHAIIIEHHAS
obopynoBanuem: Mukpockon Carl Zeiss
Jena NU2; cuctema npoOonoaroToBKu
Minitom.

VY4eOHasi u HAyYHO-UCCIIeIOBATEIbCKas
nabopaTopus peHTreHO(a30BOTO aHATN3a

Crnenmanu3upoBaHHas MeOelb.
Pentrenosckue nudppaxromerpst JJPOH-
3, 4 ¢ Cu- aHogaMu PEHTI€HOBCKUX
TpyOok, DBM ¢ HeoOX0auMbIM
IPOrpaMMHBIM O00€CTIeYeHHEM

VY4eOHasi 1 HAYYHO-UCCIIEIOBATEIbCKas
nabopaTopusi TEPMUYECKUX METOOB
WCCIICIOBAHHUS

Crenunanu3upoBaHHasi MeOeEIb.
Hepusarorpadsl dupmet MOM, mpubop
CUHXPOHHOTO TePMHUYECKOTO aHATN3a
STA 449 F1.

B Oubnmoreke kadenpsl TLIKM, B koTOpOit
coOpaHbl MaTepHalIbl O «XHUMUYECKOH
TEXHOJIOTUH BSDKYLIMX U KOM MO3UIMOHHBIX
MaTepuagoB»

Cnenmanmn3upoBaHHasi MeOEITb.
[Teproanyeckue u3aanus Mo
CIEIUaTBLHOCTH 32 15 neT, ydeOHuKH,
yueOHbIe TOCOOWsI, CIIPABOYHUKH,
AJICKTPOHHBIE TTOCOOHS.

YuransHbIHA 3471 OMOINOTEKN IS
CaMOCTOSITENIbHOM paOOTHI

Crennanu3upoBaHHas MeOeb;
KOMIIBIOTEpHAs TEXHUKA, TTOAKITIOUCHHAS
K ceTn «MHTepHeT», UMerolIast JOCTYI B
ANEKTPOHHYIO HH()OPMALIMOHHO-
00pa3oBaTeNbHYIO CPEay

Meroauueckuii kabuHET

Crnenmanu3upoBaHHas MeOeb;
MYJIbTUMEIUNHBIN TPOEKTOP,
TIEPEHOCHOM SKpaH, HOYTOYK




6.2. JluleH3MOHHOE ¥ CBOOOHO PAaCIpOCTPaHsieMoe MPOrpaMMHoOe odecreyeHne

No LlepeseH: IMUEAIHORHOrO PexkBU3NTHI MOATBEPKIAIOIIETO JOKYMEHTA
- IIPOrpaMMHOT0 OOeCTIeUeHus
Cornamenne Microsoft Open Value Subscription
1 Microsoft Windows 10 V6328633. Cornamienue aeiicreurenbio ¢ 02.10.2017 o
KopnoparusHhast 31.10.2023). Jorosop mocraBku [10
0326100004117000038-0003147-01 ot 06.10.2017
. . . Cornamenne Microsoft Open Value Subscription
2 %lféosoft Office Professional Plus V6328633. Cornamenue aericreurensHo ¢ 02.10.2017 mo
31.10.2023
Cyo6munienznonnsiit goroBop Ne 102 ot 24.05.2018. Cpok
neuctsus munensuu o 19.08.2020
3 Kaspersky Endpoint Security I'paxxnarcko-npaBoBoii Jlorosop (Kontpaxt) Ne 27782
«Crannaptabiid Russian Edition» «IToctaBka mpoIyICHUS MTpaBa MOJIb30BaHUS (JTUIICH3UH )
Kaspersky Endpoint Security ot 03.06.2020. Cpok
nenctsus unensuu 19.08.2022r.
4 | Google Chrome CBob6oaHo pacnpoctpansiemoe [10 cornacHo yciaoBusim
JUIICH3UOHHOTO COTJIAINCHUS
5 | Mozilla Eirefox CBob6oaHo pacnpoctpansiemoe [10 coriacHo yciaoBusim
JUIICH3UOHHOTO COTJIAINICHIS

6.3. IlepedeHb yueOHBIX U3JAHUIA U Y4eOHO-METOAUYECKUX MATEPHAJIOB

1. MaxkapoBa M.A., JloxoBa H.A. @®U3UKO-XUMHUYECKUE  METOMIBI
MCCJICIOBAHMS CTPOUTETLHBIX MaTEpHUAJIOB : yuel. mocobue.- 2-¢ u3a. nepepad. u Jo1I.-
bparck : U3a- Bo bpl'Y, 2011. - 139 c. Pexum nocryna:

http://brstu.ru/images/stories/section/facultets/isf/kaf smit/metod ukaz/7.pdf

2. JlabopaTopHbIii  IPAKTUKYyM IO CTPOMTENBbHBIM Marepuanam:yueo.
IToco- 6ue/AM.I'puguun, B.C. JlecoBuk, C.A. IloropenoB u ap.;Ilon pen. B.C.
JlecoBuka.- 2e m3a. Ilepepad. u gom.- benropon:M3n-so BI'TY um.B.I'.1llyxosa, 2004.-
227c.

https://elib.bstu.ru/Reader/Book/2017020816290280700000656627

3. Tumomenko, T.M. @uU3MKO-XMMUYECKHME CBOWCTBA CBIPBEBBIX U
TEXHOTEHHBIX MaTepuasioB: naboparopubii npaktukym / T. U. Tumomenko, T. E.
I'omoBusuuHa, B. K. Kmaccen. - benropoa : M3narensctBo BI'TY um. B. I'. Illyxosa,

2016. - 103 C. - Pexum JOCTYTIA:
https://elib.bstu.ru/Reader/Book/2018021312262755000000657396

4. OO0paboTka peHTreHOBCKuX crekTpoB B cpene Windows XP ¢ momornsio
nporpammbl  difwin : meToa. ykazaHWS K BBIOJH. JA0OPAaTOPHBIX W HAYYHO-

HCCIIeIOBaTeNbCKUX padoT cTyn. crmem. 240304, 270106, 270205, 280201/ BI'TY um.
B.I'. IllyxoBa, Kad. TtexHom. 1eMeHTa MU KOMIIO3UIIMOHHBIX MaTEPHAJIOB;COCT.:
B.K.Knaccen, FO.H.Kupees, T.U.Tumomenko u np. - bearopon : M3n-so BI'TY um. B.
I'. llyxosa, 2008. - 40 c. Pexum nocryna:

https://elib.bstu.ru/Reader/Book/2013040918592783526700003126

5. PabGorta c¢ »nexkTpoHHOW 06a30if AAHHBIX AUPPAKIHMOHHBIX XapPaKTEPUCTUK
MUHepasioB B mporpammHoM makere PDWin 3.0: wmeroamyeckuwe ykazaHHsS K
BBITIOJTHEHUIO JTAOOPATOPHBIX M HAYYHO-UCCIIEAOBATEIbCKUX pabOT JIsl CTYIEHTOB,
aCIIMPaHTOB M HAy4YHBIX COTPYIJHUKOB cnenuanbHocter 240304, 270106, 270205,



http://brstu.ru/images/stories/section/facultets/isf/kaf
https://elib.bstu.ru/Reader/Book/2017020816290280700000656627
https://elib.bstu.ru/Reader/Book/2018021312262755000000657396
https://elib.bstu.ru/Reader/Book/2013040918592783526700003126

280201./ coct.: B.K. Knaccen, FO.H. Kupees, T.1. Tumomenko. - bearopoa: N3a-Bo
BI'TY, 2010. - 41c. Pexxum pocryna:
https://elib.bstu.ru/Reader/Book/2013040918095950975700004444

6. OtpaciieBble OTEUECTBEHHbIE M 3apyOekHble >XypHaubl: «llemeHT u ero
npUMEHEHHUE», «TeXHUKAa U TEXHOJIOTUSl CHIIMKATHBIX MaTepuanoBy, «lleMeHT, KalbK,
runc» (mepeBoaHOM ¢ Hemerkoro s3bika), “Zement, Kalk, Gips”, “Zement
[erarromal .

7. Pamavannpan B.C. npumenenne nud@epeHInaIbHOr0 TEPMUIYECKOTO
aHanu3a B xumun neMmenTtoB./Ilog pen. Patunosa B.b. Ilep. ¢ anrn.-M.:Crpoiiusnar,
1977. - 408c.

8. IopmikoB, B.I'. Mertoapl (U3HKO-XMMHYECKOTO aHalIM3a BSKYIIUX
BemecTB: yueOHuk / B.I'. T'opmikoB, B.B. Tumames, B.I'. CaenweB. - M: Bricmias
mkosa, 1981.

- 335 c.

Q. byrr, FO.M., TumameB B.B. [IpakTukyM 1o XHMHYECKON TEXHOJOTHUH
BSDKYIIMX MaTepuayioB: yueoHoe nocobue / KO.M. byrt, B.B. Tumames. - M.: Briciias
mkona. 1973. - 504 c.

10. KowmmbroTepHas o00paO0TKa pPEHTTEHOBCKHX CIHEKTPOB: METOJUYECKHE
yKa3aHHUs K BBIMOJIHEHUIO JTAOOPATOPHBIX U MCCIETOBATEILCKUX PabOT ISl CTYJIEHTOB
cnenuampHocTer 250800; 320700; 290600; 291000 / Tumomenko T.U., Kimaccen B.K.,
[ammrypoB B.M.- Yuebnoe uzpanue, benropon: M3a-so BI'TY um. B.I'. Illyxoga,
2004 - 34 c.

11. KomnbroTepHas pacmin(ppoBKa PEHTIEHOBCKUX CIEKTPOB: METOJUYECKHE
yKa3aHUs K BBITIOJIHEHUIO JIAOOPATOPHBIX U HCCIEI0BATEIIbCKUX PaboOT Jisd CTYJIEHTOB
cnenuanbHocTeit 240304; 270106; 270205; 280201 / Tumomenko T.U., [llamirypos B.,
Kiaccen B.K., lllammrypos B.M. Kupees 1O.H.- Yuebnoe uznanue, benropoa: N3a-so
BI'TY um. B.I'. Illyxosa, 2006-35 c.

12.  Kiuaccen B.K. O6xur niementHoro kiunkepa. - Kpacnosipck: Crpoituznar,
1994. - 322 c.

13. Jlyruamna W.I'. Xumus u Xumuueckas TEXHOJOTHUS HEOPTraHUYECKUX
BSDKYIIMX MarepuaioB. - benropona: M3a-so BI'TY um. B.I'.IllyxoBa, 2004. Y. 1 - 240
c;4.2-198c.

14. bopucor MN.H. VYmpaBneHuwe mporieccaMu arjioMepaiiii MaTepuajioB
dbopmMupoBaHus O00OMa3Kd BO BpalAIOIIMXCS IME€YaxX I[EMEHTHOW MPOMBIILICHHOCTH. -
benropon:13n-so «benayaut», 2003. - 112 c.

15. Tonuapos 10.M., Hlammypo B.M., ManskoBa M.1O., [llammrypos A.B.
PentrenodazoBslii 1 TepMorpaduuecKuii METOIbl UCCIIEI0BAHUSI MUHEPAIHHOTO CHIPhSI.
3epHOBOI1 cocTaB U IIacTuyeckue ceoicrna. —, 2008.- 232 c.

16. PykoBOACTBO MO PEHTI€HOBCKOMY HccieaoBaHui0 muHepanoB / [loa pen.
A.®pank-Kameneukoro. - JI.:Henpa, 1975. - 399 c.

17.  Pentrenorpadusi. Cnennpaktukym/B.M.ABaroxuHa, J.barcyps,
B.B.3y6enko u ap. [lox obur.pea. A.A.Kannenscona. - M.:U3x-Bo Mock. ya-Ta, 1986. -
240 c.

18. VYmanckuit .C., CxakoB lO.Jl, HWeanoB A.H., Pacropryes JILH.
Kpucramnorpadusi, = penrreHorpaduss ¥ DJIEKTPOHHAA  MHUKPOCKOIIHS. -
M.:Metamnyprus, 1982. - 632 c.


https://elib.bstu.ru/Reader/Book/2013040918095950975700004444

19. Muxee B.W. PentreHomMeTpu4eckuii ONpeACIUTENIb MHUHEPAJIOB. -
M.:I'ocreonusmar, 1957. - 868 c.

20. Muxees B.U.,Canpnay O.I1. PeHTreHOMeTpUYECKUl OMpEIEIUTEIND
MuHepaios. - JI.:Henpa,1965. - 363 c.

21. Mupkun JLW. ChopaBo4HMK TIO PEHTICHOCTPYKTYPHOMY aHau3y
MOJIUKPUCTALIOB. - M.:Dduszmatrus,1961. - 863 c.

22. Marepuansl MexnyHapoJAHOTO KOHIpecca MO LEMEHTHOW TEXHOJOTHHU Ha
anrnuiickoMm si3eike: VDZ - 2002. - 520 c. ( TEKCTOBBIH U 2IIEKTPOHHBIN BapUAHTHI).

23. IlpoextupoBaHue IEMEHTHBIX 3aBojmoB (mox  pea.3o3yau  ILB.,
Huxudoposa 10.B.). - C-II. Uzn-Bo «Cunres»,- 1995. - 445 c.

18. Kyzuenosa T.B., Camuenko C.B. Mukpockomnusi MaTepuaioB EMEHTHOTO
npousBoacTBa.-M.:MUKXuC, 2007.-304 c.

19. T'OCT 5382-2019. IlemeHTHI M MaTepHAIbl IIEMEHTHOTO IPOHW3BOJICTRBA.
Mertoasl xumuueckoro ananusa. — Beea. 01.06.2020. — M.: Crangaptundopm, 2019. —
90 c.

20. TOCT 30744-2001. IlemenTtsl. MeTOJbI MCHBITAHUN C HCIOJB30BAaHUEM
nomudpakiuonHoro mecka. — Beea. 01.03.2002. — M.: T'occtpoit Poccun, I'VIT LIIII,
2001. - 25 c.

21. TOCT 31108-2020. [lemenTs! oO1IecTpOUTEIbHBIE. TEXHUUECKHUE YCIOBHS.
—Bgen. 01.03.2021. — M.: Crangaptundopm, 2020. — 19 c.

6.4. IlepeyeHb HHTEPHET pecypcoB, MPo(ecCHOHAIBHBIX 0a3 TaHHBIX,
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

WWW.Ship.ru
https://elib.bstu.ru/
https://elibrary.ru
https://ntb.bstu.ru/

Howbde
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