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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIMIIVIMHE

KO,I[ 1 HAUMCHOBAHUEC

HaumenoBanue nmoxasareis

Kareropus
(rpynmna) Koz n HanmenoBanue HMHIUKATOpa OLICHMBAHUS pe3yJIbTaTa 00yueHUs
. KOMIIETCHIINU JNOCTHKEHHUS 10 JUCLUIUIIHE
KOMIIETeHIINH
KOMIIETEHIIUU
Hayunsie OIIK-5 Cmocoben | OIIK-5.5  Hcmonesyer | B pe3ynpTaTe OCBOEHUS
HCCIICIOBAHUS U | OCYIIECTBIISThH CTaHIapTHbIC U | JUCUUIUINHBI o0ydJaronuiics
pa3paboTku 9KCIEPUMEHTAIbHBIE CIELUAIBHBIE METOAUKHU | JOJIKEH!
HCCIIeI0BaHMUS U | mpu npoBeneHNH | 3HaHMe:! CTaHJapTHHIC u
UCHBITAHUSA 110 33JaHHON | HAay4YHO- CHelHalbHbIE METOAUKU
METOAMKE,  IPOBOAUTH | UCCIIEAOBATEIbCKOM HCCIIEI0BaHUS CBIPBEBBIX
HaOIoACHUS u | paboTHI MaTepHajoB, MOIYNPOAYKTOB H
U3MEpeHUs ¢ y4€ToM MPOAYKTOB TEXHOJIOTHYECKOTO
TpeOOBaHMI TEXHUKHU mpoliecca Npou3BOICTBA
0e30macHOCTH, YMmenue: paborath Ha
00pabaThIBaTh " nabopaTopHOM 000pyIOBaHNH,
HUHTEPIPETHPOBATH MOJIb30BAaTECSl  M3MEPUTEIbHBIMU
9KCHEPUMEHTAIbHBIE npubopaMu W YCTPOHCTBaMHU MpH
JlaHHbIE OIIpEIEIIEHUN XapaKTEePUCTUK
MaTcpualosB, N3MCHCHHUHU
TEXHOJIOTHYECKOTO pexnma
MPOTEKAHUS TPOLIECCOB.
HaBbIknu: BJIaJIE€Th METOJaMHUu
00paboTKn u aHaJIn3a,
MOJy4aEeMBbIX HKCIEPHUMEHTAJIbHBIX
JaHHBIX.
Hayuno- MK-1. Crocoben | [1IK - 15|B pe3ynbTaTe OCBOEHUS
HCCIIEI0BATENbCK | OPraHU30BaTh u | OpraHus3oBbIBacT U | JUCUUIUINHBI o0ydJaronuiics
ue 3aga4u | IMpOBOAUTH IpoOBOAUT JTOJIDKCH.
npodecCHOHANBH | UCCIIEIOBAHUSl  CBOWCTB | DKCIIEPHUMEHTAJIbHEIC 3Hanue: TpeOOBaHMs,
Ol IEATENIbHOCTH | CBIPbEBBIX MAaTEpUANIOB, | UCCIIEIOBAHUS, npenbsBisieMble K  COCTaBy U
WX  H3MEHEHWH  TpH | HAalpaBJICHHBIE Ha | KauecTBY ChbIpbs, MOIy(padpuKaToB
ITIOBBIICHUH ITIOBBIIIICHUE KaydyeCcTBa | U T'OTOBBIX BOKYIIIUX u
TEeMIIEepaTypsl, BBIITyCKaeMOi KOMITO3UIIMOHHBIX MaTepUAIIOB.
aHAJIM3UPOBATH MNPOAYKIMH U SKOHOMHH | YMEHMe. TPHUMEHSITh  (U3UKO-
oJIy4aceMbI€ PE3YJIbTAThl | CBIPLCBBIX MATCPHUAJIOB. XUMHNYECKHUEC METOABI JJIsL
TUTSL pa3paboTku WCCIIC/IOBAHNSI  CBOWCTB  CBIPbS,
MEpPONPHITUIL o nony¢paObpuKaToB ¥ TOTOBOHU
COBECPIICHCTBOBAHUIO MMPOAYKIIHH, IIPOBOJUTH aHaJIu3
TEXHOJIOT'MYCCKUX CBOIICTB u KayecTBa ChIpbA,
MPOLIECCOB u nony¢paOpuKaToB U TOTOBBIX
MOBBILIEHUIO  KayecTBa BOKYIIUX W  KOMIIO3ULMOHHBIX
BBIHyCKaeMOfI MaTcpualioB; OLICHHUBATh
MIPOAYKIIUH. BO3MOXHOCTh 3aME€HBI HCXOJJIHBIX
CBIPBEBBIX KOMIIOHEHTOB Ha
AJIBTCPHATUBHBIC TCXHOT'CHHBIC
MaTepHaIbl.
Happixku:  BiuazeTs  MeToJdaMu

00paboOTKH, OICHKH U aJanTalliu
pe3yIbTaTOB aHaln3a CBOWCTB M

XapaKTEPUCTUK CBIPbA,
nony¢$aOpuKaToB U  TOTOBBIX
BSOKYIIUX W KOMIIO3UIIMOHHBIX
MaTEepHaJoB.

[IK-1.7. VYuacteyer B | B pesynbTare OCBOCHHS

paboTax Mo BHEOPEHHIO | JUCLUILTUHBI o0yyJaronuiics

pe3yNbTaTOB  HAYYHBIX | JIOJDKEH:

HUCCIEN0BAaHUN B | 3HaHHe: MPOOJIEMBI Hu




MMPpOU3BOJCTBO LIECMCHTA.

HaIrpaBJICHUA Pa3sBUTUA
XUMHUYECKON TEXHOJOTHU BOKYHIUX
U KOMIIOBMIMOHHBIX MAaTCpUaIOB,

OCHOBHBIE TpeOOBaHUS K
JKOJIOTHYECKON Oe3omacHoCTH
WCTIONTE30BAHUS TEXHOT€HHBIX
OTXOJIOB B MPOU3BOJICTBE BSIKYIIUX
MaTepHajoB.

YMenne: CpaBHUBATh,
aHAIU3UPOBaTh U OLICHUBATH
MEePCIEKTUBHI BHEJIPEHUS
pEe3yIbTaTOB Hay4JHBIX

HUCCIIEAOBAHNM B TEXHOJIOTHUYCCKHUI
MpoIIeCC MPOU3BOACTBA IIEMEHTa U
IPYTHX BSKYIIUX MAaTEpPHAJIOB C
IIETBI0  O0ECIEYCHUST DHEPro- |

pecypcocOepekeHus, — yayqIIeHHs
KayecTBa TOTOBOM IPONYKLIUU H
CHYDKECHHS BO3JEMCTBHSA Ha
OKPY2KAIOILYIO CpEeny.

HaBbiku: BlageTh  HaBBIKAMH
OPUEHTHPOBOYHOH OLICHKH
MIEPCIIEKTHUBBI BHEAPEHUS
pe3yIbTaTOB Hay4yHO-
UCCIIEIOBATENBCKON  paboThl B

MPOM3BOACTBO I[IEMEHTa M JAPYTUX
BSDKYIIUX MAaTE€pPUATIOB C IO3HIINH

WX BIUSHHS HA DHEPro- u
pecypcocOepekeHue, Ka4yecTBO
TOTOBOI MPOIYKLIUU u
OKPY’KalOIIYIO CpeLy.
[K-2. Crocoben | I1K-2.15. [IpoBoaut | B pe3ynbTaTe OCBOEHUS
MPOBOJUTH U | Hay4YHO- JTUCHUTUINHBI o0yyJaronmiics
COBEpILIECHCTBOBATh HCCIIeI0BATEIbCKHE JIOJDKEH:
TEXHOJIOTHYECKHHA paboThl N0 MOBBINICHUIO | 3HAHUE:! (hU3NKO-XUMUYECKHE
mpolecc NPOM3BOACTBA | KauecTBa OCHOBBI IPOTEKAHUS MPOLECCOB
LHEeMEeHTa W  JAPYIHX | NOpTJIaHALEMEHTa U | TIONyYCHUs u rUIpaTalun
BSDKYIINX, YIOPaBIATh | IPYTUX BSOKYIIMX | MOPTHNAHAIEMEHTa W JAPYTHX
Ka4yecTBOM BBIITYCKa€MOH | MAaTepHaOB, BBIIOJIHACT | BUKYIIMX MaTepHajoB, a TaKxke
MPOAYKLMH clu 3amuiaeT | pakTopel, OKa3bIBAIOILIME BIIMSHHE
MPUMEHEHUEM BBIITYCKHYIO Ha MpOTEeKaHue ¢buznKo-
TUQPPOBBIX TEXHOIOTUH | KBATUPHUKAIMOHHYIO XHMHUYECKUX MPOIIECCOB.
pabory. YMeHue: TpPUMEHATh 3HAHUSA O
BITHSTIOIIIX Ha NpoTeKaHKe
¢duznIecKkux MIPOIIECCOB u

XMMUYECKUX peakiuuid (akropax
MIpY MOJIyYEHUH TNOPTIAHLEMEHTA
U JAPYTUX BSDKYIIMX MaTepHajioB, a

TaKXKe 0 BIIMSIHUH cocTaBa
HCXOIHBIX KOMIIOHEHTOB Ha
JKCIUTYaTAI[MOHHBIE CBOMCTBA

KOHEYHOTO TIPOAYKTa C IEIBI0
MOBBIIICHHS UX Ka4eCTBa.

HaBpiku: BiageTb  MeTOAAMH
NIPOTHO3UPOBAHUSA CBONCTB
[OJIy4aeMbIX LIEMEHTOB U JIPYIUX
BSDKYIIUX MAaTepHaJiOB M H3JEIUH
IIPY U3MEHEHUU COCTaBA ChIPHEBBIX
KOMIIOHEHTOB M TEXHOJOTHYECKUX




napamMeTpoB MPOTEKAHUS
MPOIIECCOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerenumsi OIIK-5. Cnoco0eH OCYIIECTBISTH DKCIEPUMEHTAIbHBIE
HACCJICIOBAHNA M WCHBITAHWS 110 3aJaHHOM METOJMKE, IPOBOJWTH HAOIIOIEHHI H
u3MepeHuss ¢ y4étoMm TpeOOBaHMM TEXHHKM 0€30HacHOCTH, 00paldaThIBaTh U
MHTEPHPETUPOBATH DKCIIEPUMEHTAILHBIC JIAHHBIE.

I[aHHaH KOMIICTCHIIUA @opMpreTca CJICAYIOMMWMHA JUCIHIUIITIMHAMM.

Cragus HaumeHoBaHMsI TUCHUIUIMHBL
1 ITporneccel u annaparbl XUMUYECKON TEXHOJIOTHU
2 O06111as1 TEXHOJIOTUS] CUJIMKAaTOB
3 ITpon3BoCcTBEHHAs TEXHOJOrn4YecKas (IPOEKTHO-TEXHOIOIMYECKasl) IPAaKTHKA
4 [Tpumenenne OBM B TeXHOJIOIMH CUJIMKATHBIX MaTepHaIOB
5 HayuHo-uccnenoBarenbpckas pabota

2. Komnerennus I[IK-1. CnocoOeH OpraHmn3oBaTh W IPOBOIMWTH HCCIEIOBAHUS
CBOMCTB CBIPBEBBIX MATEPHAJIOB, MX HW3MEHCHWH IIPU MOBBINICHUU TEMIEPaTypHI,
AHAJIM3UPOBAThL _ MOJYYAEMBIE  pE3VIbTAaThl  JUIT  pa3paO0OTKH  MEpPOOPHSTHH IO
COBEPIICHCTBOBAHUIO  TEXHOJOTHUYSCKHMX IIPOILICCCOB M  NOBBIIICHHIO  KauyeCTBa
BBINYCKAaeMOM ITPOJYKIIMH.

I[aHHafl KOMIICTCHIIUA Q)opMpreTc;I CICAYIOMMMHU JUCHUIITIMHAMM.

Cragus HaumeHoBaHMsI TUCIUTUIMHBI
1 ChIpbeBble MaTepUalIbl B IPOU3BOJCTBE BSHKYIIMX MaTEpUAJIOB
2 Munepanorus u Kpucramiorpapus
3 duznyeckass XUMHUs CUIMKATOB
4 ITpoekTHOE 00yUeHuE
5 XUMHYecKasi TEXHOJIOTHS BSUKYIIMX MaTepHalIOB
6 Metoabl  QU3MKO-XMMHUYECKUX MCCIEIOBAHUN BSUKYIIMX M KOMIO3MIMOHHBIX
MaTepHaJioB
7 OCHOBBI Hay4YHBIX MCCIEN0BaHUN
8 [Tpon3BoCcTBEHHAs TEXHOJOTrnYecKas (MMPOEKTHO-TEXHOJIOTMYECKasl) IPaKTHKa
9 HayuHo-uccnenoBarenbckas padboTa
10 OnTumu3zanus TEXHOJIOTHYECKOTO NPOLiecca NPOU3BOCTBA IEMEHTA
11 ITpon3BOACTBEHHAS NPEAUIUIOMHAS IPAKTHKA

3. Komnerenuus [IK-2. CrocobeH TpPOBOIAUTL M COBEPIIEHCTBOBATH
TEXHOJOTHYECKHUI IMPOLECC NPOU3BOJICTBA IIEMEHTA W APYIUX BSHKVIINX, VIIPABIATH
KA4YE€CTBOM BBIIIYCKAEMOU MIPOAVKIIUU ¢ IPUMEHEHUEM [TU(DPOBBIX TEXHOJIOTHIA.

I[aHHaﬂ KOMIICTCHIIMA (l)OpMI/IpyeTCH CJICAYHONIMMU JUCIHUITITIMHAMMU.

Cranus HanmeHnoBanust TuCHMIUIMHBL
1 Beenenue B nmpodeccuto
2 Y4eOHast 03HAKOMHTENbHAS TPAKTHUKA
3 Mexanuueckoe 000py/1I0BaHHE B POU3BOJCTBE BSXKYIIMX MaTepuaioB (00muii Kype)
4 [Tpon3BOICTBEHHAS DKCIUTyaTaI[HOHHAS TPAKTHKA
5 TexHosornueckue npouecchl H3MeabueHUs!




6 [TpoekTHOE OOyUeHME

7 TennoBbie MPOLIECCHl M YCTAHOBKU B TEXHOJIOTHH BSIKYIIUX MaTEPHAJIOB

8 ITpumenenre OBM B TEXHOJIOTHM CHJIMKATHBIX MATEPHAJIOB

9 XuMH4ecKasi TEXHOJOTHUSI KOMIO3UIIMOHHBIX MAaTEPUAIOB HA OCHOBE BSDKYIIMX

10 Hay4uno-uccnenoBarenbckas padbora

11 OnTumu3anus TeXHOJIOTHYECKOT0 Mpoliecca MPOU3BOJICTBA [IEMEHTa

12 [IpousBoicTBEHHAs IIE1aroruka

13 MoienrpoBaHie XUMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB

14 VYnpaBineHue  TEXHOJOTMYECKMM  MPOLIECCOM  MPOU3BOJACTBA  LIEMEHTA
HCIOJIb30BaHNEM KOMIBIOTEPHBIX TEXHOJIOTHI

15 OCHOBBI T'HJIpaTalluy BSOKYIIMX MAaT€pHaIOB

16 [TpousBocTBEHHAS NPEIUIIIOMHASI TPAKTUKA




3. OBBEM JIMCIMITJINHBI
OO61mmast Tpy10eMKOCTh TUCTIMILTHNHBI cocTaBisieT 10 3au. emuaui, 360 dacos.
JlucuuiiuHa peann3yeTcsl B paMKaxX MPaKTHIeCKON TOTOTOBKH:
dopma MPOMEKYTOUHOM aTTecTally _Jughdhepenyuposantbvlil 3auen, IK3ameH

(ox3ameH, b depeHIPOBaHHBIHA 3aUeT, 3a4eT)

Bun yueGHO# paboThI Bcero Cemectp Cemectp
4acoB Ne 7 Ne 8

OO01mmast TpyT0€MKOCTh TUCIUTUIMHEI, Yac 360 180 180
KonrakTHasi pa6oTa (ay1uTOpHbIE 135 85 50
3aHSITHSA), B T.4.:

JICKIHN — — —

n1abopaTopHEIe 133 85 48

NPaKTUYCCKHE — —

IPYNIOBbIE KOHCYJIbTALIUU B IEPHOJ] 2 — 2

TEOPETUUYECKOro 00y4YeHUS U
MIPOMEKYTOUYHOM aTTECTALNKI
CaMocTosiTe1bHAsi paboTa CTY/IEHTOB, 225 95 130
BKJIIOYASI HHAUBHUYAJIbHbIE U TPYNIIOBbIE
KOHCYJbTAllMHU, B TOM YHCJIE:
KypcoBoii npoekt — — —
Kypcosast pabora — — —
PacuetHo-rpadguueckoe 3aganue — — —
WMHauBHuyallbHOE TOMAIIHEE 3aaHUE — — —
CamocTosTenbHas paboTa Ha MOATOTOBKY K 189 95 94
ayJTIUTOPHBIM 3aHITHSIM (JICKIUH,
MPAKTUYECKHUE 3aHSTHUS, JTa0OpaATOPHBIE
3aHSTHS)

DK3aMeH 36 — 36




4. COJIEPKAHUE TUCHUTIIVHBI

4.1 HaumeHoBaHue TeM, HX CO/iep:KaHue U 00beM

Kypc4 Cemectp /

OO0beM Ha TEeMATHYECKUN
paszen 1mo BuaaM y4eOHou
Harpy3KH, 4ac
z
Ne HaumeHoBaHue pasjenia Q 2 g8
i T 253
n/m (kpaTKoe coziepKaHue) = S E| &E|58EE
=1 T E| 2 E|gec&E
E |EE|25|855¢
S | 28| 88|82z28
& |8 |EEC
= = C g
(=
1 Hayuno-uccnenoBarenbckas pabora 85 95
BCEI'O 85 95
Kypc4 Cemectp 8
O0bem Ha TeMaTHYECKUN
pasjiesn 1o BuaaM y4eOHOMH
Harpy3KH, 49ac
7
No HaumenoBanue passena 2 2 § S =
= = 25 3
n/m (kpaTkoe cojJiep;KaHue) = SE| &5|588¢8
= 5 E| @ E|lgc &=
E |EE| 22|55 ¢
S |28 88|gz2F8
& |8 |ZE:
= = S8
(=N
1 Hayuno-uccienoBarenbckas pabora 48 94
BCEI'O 48 94
4.2. Conepxxanue NPaAKTHYECKUX (CEMUHAPCKUX) 3aHATHH
He npexycMoTpeHO yueOHBIM IIIIaHOM.
4.3. Conep:xaHue J1a00OPATOPHBIX 3aHATHI
Ne HanmenoBanue Tema 1abopaToOpHOTO 3aHATUS K-BO | cavocrosrensias
n/n pasnena 4acoB pabora Ha
JUCIHUITIINHBI MOATOTOBKY K
ayIMTOPHBIM
3aHATUAM
cemectp Ne 7
1 HUP Hayuno-nccnenoBarenbckas pabora 85 95
HUTOT'O: 85 95
cemectp Ne 8
2 HUP Hayuno-nccnenoBarenbckas pabora 48 94
HUTOT'O: 48 94
BCET'O: 133 189




4.4, Conep:xkaHue KypCcoOBOIo MpoeKTa/padoThl
He npenycMoTpeHo y4eOHBIM MIIaHOM.

4.5. Conep:xxanue pacueTHO-rpa¢uuecKoro 3aJanms,
HHAUBUAYAJIbHBIX JOMAIIHUX 3aJaHUI

He npenycMoTpeHo y4eOHBIM MIIaHOM.

5. OHEHOYHBIE MATEPHUAJIbI U151 IPOBEJEHUA TEKYILIELI'O
KOHTPOJIA, TIPOMEXYTOYHOU ATTECTALINN

5.1. Peaau3anus KoMmneTeHIui
1. Komnerenmust OIIK-5 CnocoOeH OCVIIECTBIATL AKCHEPHUMEHTAILHBIC
HCCJIENOBAHNsl M HCOBITAHMSA [0 3aJaHHOM METOJIHMKE, IIPOBOJAMTH HAOJIIOAECHHS U
H3MEpPEHUsT ¢ y4ETOM TpeOOBaHMU TEXHUKH 0€30HaCHOCTH, 00padaTeiBaTh H

HHTCPHIPECTUPOBATH DKCOCPUMCHTAJIbHBIC JAHHBIC
(k0O u hopmynuUposKa KomnemeHyuu)

HanmenoBanue MHAMKATOPA DOCTHKECHHS

HCHOJ’IB?»yeMBIe Cpe€acTBa OLCHUBAHUA
KOMIICTCHIIUHN

OIIK-5.5 MHcnomedyer  cTaHAapTHBIE U Drzamen
CHEIMANbHBIC METOJUKH IIPU IPOBEACHUN

o u epeHyUpPOBAHHbII 3a4em
HAYYHO-UCCIIE0BATEIbCKOI paboThI Hugpepenyup

3awuma omuema

2. Kovnerenuus I1K-1. CnocoOeH OpraHu3oBaTh W MPOBOJAUTH HCCIIEIOBAHUS
CBOMCTB CBIPBEBBIX MATEPHAJIOB, MX HW3MEHCHWH IIPU MOBBINICHUU TEMIEPaTypHI,
AHAJIM3UPOBATL  MOJYYAEMBIE  PE3VIBTAThl  JUIA  pa3pab0OTKH  MEpPONPHUATHHN IO
COBEPIICHCTBOBAHUIO  TEXHOJOTHYECKHUX IIPOLIESCCOB M NOBBIIIEHHIO KadyecTBa
BBINYCKAEMOU IIPOYKIIHH.

(k0O u GhopmynUpoO8Ka KoMnemeHyuu)

HauMmeHoBaH#e HHIUKATOPA TOCTHKEHHS
Hcnonp3yembie cpeacTBa OIEHUBAHUS

KOMIICTCHIIM N
IIK - 1.5. OpraHu3oBbIBa€T M MPOBOAUT Dxzamen
AKCTIEpUMEHTAIbHBIC WCCIIeIOBAHMS, Jlugppepenyuposannuiii 3auem

HaIlpaBJICHHBIC Ha IIOBBIIICHHE KayecTBa
BBIITYCKAa€MOM IPOAYKIMM W OSKOHOMHUHU
CBIPBEBBIX MAaTEPHUAJIOB.

3awuma omuema

I[IK-1.7. VYyactByer B paborax 1O DK3amen

BHCAPCHHUIO PE3YyJIbTATOB HayYYHBIX ﬂud)d)epeHuupogaHHblu" zayem
HCCIICIOBAHUM B IMPONU3BOACTBO HEMCHTA. BGWMma omuema

3. Kommerenuua I[IK-2. CnoocobeH OpoBOAWTH W COBEPIICHCTBOBATH
TEXHOJOTHYECKHUI IPOIECC MPOU3BOJICTBA IIEMEHTA M APYIHUX BSHKVIIMX, VIIPABISTH

KauCCTBOM BBIHVCKaCMOﬁ IIPOAYKIIMH C IPUMCHCHHUEM I_II/Id)DOBBIX TEXHOJIOTUH.
(K00 U POpMYIUPOBKA KOMHEMEHYUU)




HanmeHoBaHue MHIMKATOPA TOCTIKCHUS
KOMIICTCHIINHN

Hcnionb3yembie cpeacTBa OIICHUBAHUS

[1K-2.15. IIpoBoaut

HUCCICI0BATCIBCKUEC pa6OTBI 110 IIOBBINICHUIO
KadyeCTBa IMOPTIAHAUEMEHTA

Hay4YHO- DK3amen

u epeHyUpOBaAHHbIL 3ayem
I Huppepenyup

BSDKYIIMX MAaTEPHAJIOB, BHIOJIHAET M 3aIMILAET 3awuma omuema

BBHIMTYCKHYIO KBATM(HUKAIIMOHHYIO PadoTYy.

5.2. TunoBble KOHTPOJIbHbIE 3aJaHUSA JJIA IPOMEKYTOYHOMH aTTecTallun

5.2.1. IlepevyeHb KOHTPOJILHBIX BONPOCOB (TUMOBBIX 3a/1aHUIA)
AJ1s1 9K3aMeHa / nu¢¢gepeHuMPOBAHHOIO 3a4eTa / 3a4eTa

Ne HaumenoBanue
n/ | paszmena IUCIUTUIMHBI

CopepxaHuie BOIIPOCOB (TUITOBBIX 3aJJaHHI)

Kommnerenuuss OIIK-5 CriocoOeH OCyIIECTBIIATh 3KCIIEPUMEHTAIBHBIC MCCIIEOBAHUS U HCIIBITAHUS
[0 3a/laHHONW METOJMKE, NMPOBOAUTH HAOMIOJACHUS U H3MEPEHUs C y4y€TOM TpeOOBAHUN TEXHUKHU
0e30macHOCTH, 00padaThIBaTh U HHTEPIIPETUPOBATH IKCIICPUMEHTAIbHBIC JAaHHbIC

1 | HUAP

1. Ha xakom npubope 1 Kak OIpeaenseTcs pacTeKaeMOoCTh nurama?

2. B uém BeIpaxkaeTcs u Kak onpeaessieTcs BIaKHOCTh Iiama?

3. Kaxk onpenensiercst TOHKOCTh TOMOJIA ITama?

4. Kak omnpenensiercs tuTp chipbeBoil cmecu? B ueM 3akiouaercs
CYILIHOCTb MeToAa?

5. KakxuM MeTonoM n3yuyaeTcss MUKpOCTPYKTypa KiuHKepa? YTto Takoe

aHuond? Yem o otnuuaercs ot uviuda?
6. Kaxk paznuyarot oTaenbHbIe KIMHKEPHbIE (a3bl O MUKPOCKOIIOM?

7. MeToauKa NpUroToBIeHHs aHILTUda.

8. Kakue Meronpl HCHONB3YIOTCS JUIsl OMNpeAeNieHUus KOJUdecTBa
MUHEPAJIOB B KIUHKEpe?

9. OnumunTe METOOUKY OomnpeaeseHus ()a30BOro cocraBa KIMHKEpa 110
Merony ['naronesa.

10. B uém cymHocTh KayecTBeHHOro merona ompenenenus CaO., B
knuHKepe? Yto npencrasnseT coboil peakTuB Yaiita?

11. Kakum oOpaszom omnpenensiercss  coiepxkanue CaO., 1mojg
MUKpocKkonoMm? B uéM mpeumyIecTsa U HeIOCTATKK 3TOr0 MeToaa?

12. Kakum Meromom ocymectBisiercs TouHoe ompeneneHue CaOcs?
Uro mpencraBisieT cOOO0¥ 3THIOBO-TIIUIIEPUHOBBIA PACTBOPUTEID?

13. B uém 3akiiowyaeTcss CYIIHOCTh 3THUIIOBO-TJIMIIEpPATHOTO MeTonaa?
[IpenMymiecTBa 1 HEAOCTATKH 3TOI'O METOJA.

14. Ilouemy Henb3s NPUMEHSATH BOJAHBIE PACTBOPBHI PEAKTHBOB IPH

onpenenennu CaOCB ATHIIOBO-TIUIEPATHBIM METOJOM?
15. Kakum MeToa0oM ompeensieTcs CoAepKaHue TUIca B ieMeHTe?

16. B uém cymHocth kaTtmoHuTOBOro wMertonma? Kakas peakius
MPOTEKAET MPHU MPOIYCKAHUH PACTBOPA Yepe3 KOJOHKY C KATHOHUTOM?
17. Kakoit MmeTos1 aHanu3a U KaKoe CUTO MPUMEHSIOT JIJIsl ONPEAEIECHUS

TOHKOCTH IMOMOJIa IEMCHTA, 4YTO 00o03HaYaeT HOMCED cura?

Komnerenuus IIK-1. CrnocobeH opraHu3zoBaTh M IMPOBOIUTH HCCIEIOBAaHUS CBOWCTB CBHIPHEBBIX
MaTepuaioB, HUX W3MEHEHMHM IIpU IOBBILIEHUM TEMIEPATyphl,  AHAIM3UPOBATH I10JIy4aeMbIE
pe3yNbTaThl JUIsl pa3pabOTKU MEPOIPUSATHI 10 COBEPIIEHCTBOBAHUIO TEXHOJOTMYECKHUX MPOLECCOB U
MIOBBIIICHUIO KAY€CTBA BBIITYCKAEMON MTPOLYKLIUH.

2 | HUP

1. KakuM 00pa3oM OCYIIECTBISCTCS MOArOTOBKA MPOOBI IEMEHTa K
ucnblTaHusIM? Kak mpou3BOJUTCS CUTOBOW aHANU3 LIeMeHTa?

2. Kakune mnpubopbl HCHONB3YIOT IS ONPEICICHHUS  YACIbHON
MTOBEPXHOCTH IIeMeHTa?

3. Ha 4éMm ocHOBaH MeTOH oOmNpeaeiacHUus YyAENbHOW NOBEPXHOCTH
MOPONIKOOOPA3HBIX MaTEPUATIOB?




4. KakuMm 00pa3oM IpoBepsAeTcs TepMETUIHOCTD [TOBEpXHOCTEMEpa?

5. Kak ompenensieTcs ynenbHas moBepxXHOCTh 1eMeHTa? [TpuHIMN pa-
6otbI moBepxHocTeMepa [IMII-500.

6. Kak onpenensercss HopMaiabHas 'yCTOTa IEMEHTHOTO TecTa?

7. Uemy paBeH pacIuibiB KOHYCa MPH ONPEACICHHH MapKH leMeHTa?

8. KakoBsI pa3zmMepsl 00pa3IioB AJIsl ONIpEaeICHUs MapKy rieMeHTa?

9. VYcnoBus TBepAeHUs 00pa3oB-0anoUuek: TeMIepaTypa U KOIU4ecTBO
BOJIbI, CDOKH 3aMEHBI BOJIBI.

10. B xakom Bo3pacTe ompeaenseTcss Mapka memMeHTa’?

11. Kak mpousBoautcs 00paboTka pe3ylnbTaToB UCHBITAHUHA Ha U3THO U
c)KaTue IpH OINpe/Ie]IeHNH MapKy eMeHTa?

12. Uro xapakTepu3yeT U C KaKOW IENbI0 ONPEeNsIeTCsl pacTeKaeMOCTh
nurama? YeMmy paBHa HOpMalIbHas pacTeKaeMOCTh mjama?

13. B 4ém BoIpaxkaeTcsa U Kak omnpeaensieTcs BIaKHOCTh nutaMa’?

14, OT dYero 3aBHUCHT BOAOMOTPEOHOCTh mmiamMa? C KakoW BIIa)KHOCTHIO
TOTOBST IIUTaM Ha IIEMEHTHBIX 3aBOJIaX MOKPOT0 Crioco0a Mpou3BoICTBA?

15. UYrto Ha3bIBaeTCS] TOHKOCTHIO NOMoJia Iwiama? YeMy paBHAa TOHKOCTD
nmomoJa muiama?

16. Uto Ha3biBaeTCs TUTPOM HiaMa? C KaKUM TUTPOM TOTOBST IIaM Ha
LIEMEHTHBIX 3aBOJax?

17. C kako# 1enpro ompeaensercs TUTP nuiama? B kakux ciiydasx Helb-

351 KOPPEKTUPOBATS IIJIaM 0 TUTPY?

Komnerenuuss ITK-2. CrnocoOeH NpOBOIUTH W COBEPIICHCTBOBATH TEXHOJIOTHUSCKHN TIPOIIECC
MIPOM3BOJICTBA LIEMEHTa W APYTUX BSDKYIIUX, YIPABISATh KadyeCTBOM BBITYCKAEMOW MPOAYKLHU C
MIPUMEHEHHUEM IIU(PPOBBIX TEXHOJIOTHUH.

3

HHWP

1. Munepanorudeckuii u  (pa30BbId  COCTaB MOPTJIAHIIEMEHTHOTO
kimHKepa. ComepxaHue ¥ CBOWCTBA KIIMHKEPHBIX (ha3.

2. Kakumu mokazateiasiMi MOXHO OXapakTepH30BaTh KAa4yecTBO MOPT-
JaHIIEMEHTHOTO KIUHKepa?

3. Uro Takoe koddduunuent Hacwimenus (KH) knuakepa? YucinenHoe
3HayeHue KH 3aBocKuX KIMHKEPOB

4. [To xakoMy mapaMeTpy OIICHUBAIOT KaueCTBO 00KHUra KiInHKepa?

5. Uemy paBHO nonyctumoe coaepxkanne CaOg, B KinHkepe?

6. Ot kakux (PaKTOpPOB 3aBHCHUT TOJHOTA YCBOCHUS OKCHAA KabIUs
npu 00XHre KIMHKepa?

7. [Touemy orpanuumnBaroT coaepxkanne CaO, B KITUHKEpE?

8. B kakom kosudectBe BBOAAT ruic B 1eMent? Tpedosanus ['OCTa k
conepxkannio SO3 B IIeMeHTe.

9. Ot kakux (paKTOPOB 3aBHCHT BEJIMYMHA JO3UPOBKHU rurnca? B kakux

Cily4asx HEOOXOJMMO YBEIMUYMBATH WU YMEHBIIATh KOJIMUYECTBO J00aBIIsIC-
Moro rurmca?

10. [To xakuM mMoKa3aTeNsIM OIEHUBAIOT JUCTIEPCHOCTH IleMeHTa?

11. B 1ém BeIpakaeTcss TOHKOCTH TOMOJIA IIeMeHTa?

12. Tpeboanus ['OCTa k TOHKOCTH TTOMOJIA TIEMEHTA.

13. Urto Takoe yaenbHas MOBEPXHOCTh IeMeHTa? B KakuX eIMHMIIax BbI-

pakaeTcsl yZelbHasi IOBEPXHOCTh LIEeMEHTa?
14. Yemy paBHa HOpManbHas T'yCcTOTa mopTiaHanemMeHTa? KakoBbel Tpe-
6oBanus 'OCTa k cpokaM cxBaTbIBaHUS MOPTIAaHILIEMEHTA?

15. Ot kakuX (aKTOPOB 3aBUCAT CPOKH CXBaThiBaHUs IeMeHTOB? Kak aTu
(akTOpHI BIUSIOT HA CPOKU CXBATHIBAHUS MOPTIAHAIIEMEHTA?

16. UYrto Takoe Mapka rieMeHTa?

17. Ha xakue mapku nonpaszaensiercs NopTIaHAIEeMEHT?

18. Ot kakux (HakTOpOB 3aBUCHT MapKa reMeHTa?

19. Kak BIMSIOT TOHKOCTH IOMOJIa M TpaHYJIOMETPUYECKHH cOCTaB
NOPTJIAHAIIEMEHTa Ha IPOYHOCTh U CKOPOCTh TBEPIACHUS?

20. Brusnaue ycnoBuii TBEpACHHS HA IPOYHOCTH IEMEHTA.

Bamsaane yCHOBI/Iﬁ U TPOAOJDKUTCIBHOCTH XpPaHCHHUA Ha aKTHUBHOCTb
OCMCHTA.




B 7 m 8 cemecTpax CTyA€HT NUIIET OTYET IO pe3yJibTaTaM HAay4YHO-
UCCIeIoBaTeNbCKOM paboThl. Ha3BaHue oTueTa COOTBETCTBYET pa3pabaTbiBaeMon TemMe
IIPOBOJAUMBIX HAYYHBIX UCCJICIOBAHUM, BBIIAHHOW Hay4YHbIM pykoBoauTeaem HIP.

B coctaB oTuera BXOAST CIEAYIOIIUNA TMepeueHb pa3paldaThIiBa€MbIX TIJ1aB U
NO/TJIAB!

Brenenue.

1. AHanuTuyecKkuit 0030p JIUTEPATYPHI.

2. Ousuko-xuMuueckoe oobocHoBanue. Llenb u 3agaun paboThI.
3 DKCnepuMeHTAIbHAS YaCTh.

3.1. XapakTepucTuka ChIphEBBIX U UCIIOIh30BAHHBIX MATEPUAJIOB,
3.2. MeToasl M1 METOIUKHU UCCIICIOBAHMIA,

3.3. - 3... Pazgensr akcriepuMeHTaIbHOW YacTH, WHANBUAYATbHBIE I KaXKI0H
TEeMBI U OTPAKAIOIINE €€ CYTh.

4, 3aKiII0YeHHUE.

5. CHuCOK MCIOIb30BaHHOMN JTUTEPATYPHI.

[Ipu U3MEHEHNH TPEACTABISIEMBIX B OTUETE IJ1aB U MOATJIAB, a TAKKE MOPSAIKA UX
U3JIOKEHMs, HEOOXOJMMO COrjlacoBaTh JaHHBIE KOPPEKTUPOBKHM C HAyYHBIM
pykoBoautenem HUP. O6veM otueta mo HUP cocrapmser ot 35 mo 50 cTpanwmil.

Ouenka no nuddepenunporanHomy 3adety o HUP cknagpiBaeTcs M3 OLIEHKU
Hay4yHoro pykoBoautesss HUP 3a mponenannyo paboTy, oT4eTa U OIEHKH KOMHCCHUU 3a
WTOTOBBIA JOKJIAJ. DK3aMCHAIlMOHHAsl OLIEHKA, MOMUMO COCTABIISIIOIIMX OLECHUBAHUS
s audPepeHIMpOBaHHOTO OTYETa, BKJIIOYAET B CE€0S OTBETHI HA BOIPOCHI IO
MPOJICJIAHHON HAyYHO-UCCIIEIOBATEIILCKON paboTe Ha sKk3aMeHe. Pe3ynbrarsl (MUTOTH)
HUWP ny6nuyHO JOKIaaBIBAIOTCS B KOHIIE CEABMOI0 U BOCBMOTO CEMECTPOB.

K nay4HO-HCClien0BaTeIbCKOM pabOTe CTYACHTOB MPEIBSBISIOTCS CIEIYIOLINE
OCHOBHBIE TPEOOBaHUS:

1. ['myOokue TeopeTuyeckre U NpaKTUYECKUE 3HaHUSI TEMbI UCCIICOBAHNUS.

2. 3HaHWE OTEUECTBEHHOU M 3apyOeKHON HAyYHO-TEXHUYECKOW JIMTEpaTyphbl
0 TeMe padoTHI.

3. 3HaHHE JOCTMXEHHM ¢ NpoOJeM MPOMBIIUIEHHOCTH CHJIMKATHBIX
CTPOUTEIBHBIX MaTepuasioB Poccun.

4, YMeHUE NTPUMEHATh HAyYHbIE METO/IbI UCCIIEIOBAHUN.

S. CnocoOHOCTh  K:  aHaluM3y;  MUCHOJIb30BaHUIO 11 00paboTKu

WCCJIEOBATENIbCKUX JAHHBIX CTaHAAPTHBIX KOMIIBIOTEPHBIX MPOTPaMM; BHECEHHIO
MPAKTUYECKUX PEKOMEH AN,

6. Bragenne HaBbIKaM# MPAKTHYCCKUX HAYYHBIX UCCIICIOBAHU.
7. CnocoOHOCTH K HamUCaHUIO U 0OPMIICHUIO PYKOIMUCHBIX TPYJIOB.
8. VYMeHne 000CHOBBIBATH U 3aIUIIATH CBOM MO3UIIMH.

YpoBeHb 3HAaHUM CTyJeHTa [0 TEME Hay4yHO-HCCIEI0BATEIbCKON pPabOThI
OIICHMBAETCS BO BPEMsSI MUTOTOBOTO JOKJIaja (3amMThl pPabOThI) U YUYUTHIBAETCS TPH
BBICTABJICHUM DK3aMEHALIMOHHON OLCHKHU.

[IepedyeHb BO3MOKHBIX HANPABICHUN HAYYHO-UCCIIENOBATEIBCKON ESITEIbHOCTH
oOydJaronmxcsi MOXET OBITh CBSi3aH C Pa3padOTKOM HOBBIX H  YIYUIICHHUEM
XapaKTEPUCTUK CYLIECTBYIOIIMX BSDKYIIUX MATEPUAJIOB W W3AEIUMA HA HUX OCHOBE;
MOMCKOM HOBBIX JHEPro- U pecypcoddPEKTUBHBIX TEXHOJOTUM MPOU3BOACTBA
BSDKYLIMX MAaTEpUAJIOB; COBEPILIEHCTBOBAHUE MMEIOUIUXCS TEXHOJIOTMH MPOM3BOACTBA



BSDKYLIUX MaTE€pUaIoB U U3JEIUN HAa UX OCHOBE; U3YYCHUEM MEXAHU3MOB IPOTEKaHUs
peakuuid I1pU  BBICOKOTEMIIEPATYPHOM CHUHTE3€ MAaTepUaoB, TEPMOAKTUBALIUU
TUAPABINYECKA HEAKTUBHBIX TEXHOTCHHBIX MATEpPUANIOB, THAPATALMHU BSOKYIIUX U
KOMIIO3ULIMOHHBIX MaTepUajoB M Jp.; HUCCICAOBAHUEM TEXHOJOIMU HW3MEIbYCHUS
MaTepUalIOB C IOCIEAYIOUIUM €€ COBEPIICHCTBOBAHUEM; IOJyYCHUEM MaTEpHaIOB C
HEOOXOAUMBIMU XapaKTEPUCTUKAMH JJI1 UX JKCIUIyaTallud B arpeCCUBHBIX BHEIHUX
YCHOBUSAX U OP.

5.2.2. IlepevyeHb KOHTPOJILHBIX MATEPHAJIOB
JJISl 3aIIUThI KYPCOBOI'0 MPOEKTa/ KypcoBOH padoThl

He npenycMoTpeHo y4eOHBIM MIaHOM.

5.3. TunoBble KOHTPOJIbHBIE 321aHUsA (MATEPHAJIbI)
JJI5l TeKYLero KOHTPOJISA B ceMecTpe

Texymuii KOHTPOJb OCYLIECTBISIETCST B TeueHUE cemectpa B (opme
TECTUPOBAHMA. TECTUPOBAHHUE OCYLIECTBIACTCS IIOCIE NPOXOXKACHUA KaXI0ro u3
paznenoB aucuuiuinHel. Ha tectupoBanue orBoaurtcs 30 munyt. TectoBoe 3amaHue
coctout n3 10 BompocoB. I[lpumep THIIOBBIX TECTOBBIX 3aJaHUM NPEACTABIEH B
Tadsnue.

IlepedeHb TUMOBBIX TECTOBBIX 3aIAHUNI

Kommnerenuuss OIIK-5 CriocoOeH OCyIIECTBIIATh SKCIIEPUMEHTAIBHBIC MCCIIECOBAHUS U HCIIBITAHUS
[0 3a/laHHONW METOJMKE, NMPOBOAUTH HAOMIOJACHUS U HU3MEPEHUs C y4y€TOM TpeOOBAHUN TEXHUKHU
0e30macHOCTH, 00pabaThIBaTh U HHTEPIIPETUPOBATH IKCIICPUMEHTAIbHBIC JAaHHbIC

1 OnpenenuTs yAenbHY0 MOBEPXHOCTh IIEMEHTa MOXKHO Ha CIIEYOIEM 000pyA0BaHUU
a) Habop cut

0) moBepxHOCTEMED

B) TH/IPaBINYECKUH Mpecc

T') MEITbHHIIA

2 Kakum METo0M MOKHO ONpPEeAeTIUTh MUKPOCTPYKTYPY KIMHKepa?
a) XUMHUYECKUM

0) pusnyeckum

B) MeTporpapuuecKkum

') TpaBUMETPUYECKUM

3 ITo KaKWUM MMOKA3aTeNIsIM OIIEHUBAETCS TUCIIEPCHOCTH IIEMEHTA?
a) ynesnbHas MOBEPXHOCTb

0) TOHKOCTH ITOMOJIA

B) BCE OTBEThI BEPHBI

r) HeT NPaBHIBHOTO OTBETA

4 Kaxoii MeToz aHanu3a Mo3BOJIUT ONPEASIUTE MUHEPATOTHUECKUI COCTaB CHIPHEBBIX MaTEPHAIIOB IS
MPOU3BO/ICTBA LIEMEHTA?

a) peHTreHorpapu4ecKui

0) rpaBUMETPUUYECKHM

B) nuddepeHnnaIbHO-TEPMUIESCKUI

) XWMHYECKHH

5 Kaxkoe obopynoBanue npenHazHadeHo s onpeneieans SOz B KIMHKepE U IEMEHTE?
a) CYIIWIbHBINA MIKad

0) MuKpockon

B) HOHOOOMEHHAas KOJIOHKa

r) cocyn Jproapa




Komnerenuusi IIK-1. Crnocoben opranm3oBaTh ¥ TPOBOJIUTH HCCIICIOBAHHS CBOWCTB CBHIPhEBBIX
MaTepuaioB, HUX W3MEHEHHMHM IIPpU MOBBILIEHUU TEMIEPATYPBHL, aHAIM3UPOBATh IIOIy4acMBbIE
pe3yNbTaThl ISl pa3pabOTKU MEPOINPUSATHI 10 COBEPIIEHCTBOBAHUIO TEXHOJOTHYECKUX MPOILECCOB U
IIOBBIIIICHUIO Ka4Y€CTBa BbIHyCKaCMOfI MMPOAYKIUH.

B kakux eIMHHLAX BBIPAKACTCS BIaKHOCTD IITama?
a) Kr
0) %
B) Mlla
r) MmY/kr

ITo xakoMy mapaMeTpy OIICHHBAIOT KauyeCTBO O0XKHra KIIMHKepa?

a) CaOcs

0) MMIOTHOCTH

B) TeMIepaTypa

I) HET NPaBHJILHOTO OTBETA

B xakoM KonmdecTBe BBOAAT TUIIC B IEMEHT, %?
a) 1-2
6) 3-5
B) 5-7
r) 7-9

Yro Takoe yaeiabHas MOBEPXHOCTH IIEMEHTa
a) XapaKTepUCTHKA AMCHEPCHOCTH IIEMEHTa, KOTOPast MOXKET OBITh BBIpPAXKEHA MacCOBOI 1oJen
ocraTka (IIpOX0/a) Ha OJJHOM WJIM HECKOJIBKUX KOHTPOJIBHBIX CHTaX
0) cymMMapHas IOBEpXHOCTh BCEX YACTHII, COJEPIKAIUXCS B €IUHUIIE Macch (1 KT) 1ieMeHTa
B) MaccoBasl IONIA B IEMEHTE YaCTHI] PA3HBIX (ppakmmii (pa3HbIX pa3MepoB)
I') HET NPaBHJIBHOTO OTBETA

Kaxkue dakTopsl BAUSAIOT HA IPOYHOCTH IleMeHTa?
a) TOHKOCTb ITOMOJIa
0) rpaHyJIOMETPUYECKUN COCTaB
B) YCIIOBHUS TBEPACHHUS
T') BCE OTBETHI BEPHbI

Komnerenuus ITK-2. CrmocoOeH NpPOBOIUTH W COBEPIICHCTBOBATH TEXHOJIOTHUYSCKHH TIPOIIECC
MPOU3BOJICTBA LIEMEHTa W JIPYTUX BSDKYIIUX, YHPABIATh KAue€CTBOM BBIIMYCKAa€MOM MPOAYKLIHH C
MIPUMEHEHUEM IIU(PPOBBIX TEXHOJIOTUH.

1

CornacHo TpeOOBaHUSAM TOCYJapPCTBEHHOTO CTaHapTa K TOHKOCTH MTOMOJIa OOIIECTPOUTENbHBIX
LEMEHTOB, ocTaTOK Ha cuTe NeQ0S:

a) He JOJDKEH mpeBbImath 28%

0) He moJKeH npeBblaTh 25%

B) JOJDKEH mpeBbimaTh 15%

I) He JOJDKEH mpeBblmath 15%

B xakom Bo3pacte omnpeensercs KJ1acc MIPOYHOCTH IeMEHTa?
a) 2 cyTKu
6) 56 cytku
B) 7 cyTKu
r) 28 cyTku

Kakux k1accoB MPOYHOCTH BHIMTYCKAIOT IIEMEHT?
a) 32,5
0) 56,7
B) 42,5
r) 82,5

KosndyecTBO CHIIMKATOB KalbIUs, BXOIAIINX B COCTaB MOPTIAH/IIIEMEHTHOTO KJIHHKEPA, JOKHO
OBITh:

a) bonee 67 %

06) Menee 67 %

B) bonee 35 %




r) Ot 151065 %

5 | Haubonpmas ckopocTh THApaTalliy MOCIIe 3aTBOPEHUS BOJION OyIeT y:
a) benura

0) bpaynmuinepura

B) TpexxaablIMeBOro aJlOMHHATA

r) Anwura

5.4. Onucanue KpUTEpPUEB OLEHUBAHUS KOMIIETEHIMIA M IIKAJIbI OLlEeHUBAHMS

[Tpu mpoMeXyTOUHOH aTTecTaruu B popme 3k3aMeHa U nuddepeHIIpoBaHHOTO
3ayeTa MCIOJIb3YETCs CIICAYIONIas IIKaia OLIEHUBAHUA: 2 — HEYAOBIETBOPUTENIBHO, 3 —
YAOBJIETBOPUTENBHO, 4 — XOPOIIIO, 5 — OTIAUYHO.

KpI/ITCpHHMI/I OLCHUBAHUA I[OCTI/I}KGHI/Iﬁ MoKa3aTeJieh SIBISIOTCS:

ITokaszaTenb OLlEHUBaHUS | Kpurepuii onieHuBaHus

Komnerenuus OIIK-5 CriocobeH ocyecTBIsITh SKCIEPUMEHTAIbHbBIE UCCIEI0BAHNS M UCTIBITAHUS
10 33aJaHHOM METOJHMKE, MPOBOIUTH HAOMIOACHUS M M3MEPEHHUs C Y4€TOM TpeOOBaHM TEXHUKH
6e301acHOCTH, 00pabaThIBaTh U UHTEPIPETUPOBATh IKCIEPUMEHTAIbHbIE JAaHHbIE

3HaHUs 3HaHME TEPMHUHOB, ONIPEIEICHUN U OHSITHH
3HaHME CTAHIAPTHBIX U CHELUAIBHBIX METOJUK HCCIEIOBAHUS
CBIPBEBBIX MaTepuasos, MIOJIYTIPOTYKTOB u IIPOJYKTOB

TEXHOJIOTMYECKOI0 IIpoLecca NPOU3BOICTBA
OO0BeM OCBOCHHOT'O MaTepuasa

ITos1HOTa OTBETOB HAa BOIPOCHI

YeTKOCTh U3JI0°KEHNS M MHTEpIIpeTalus 3HaHUI

YMmenus Ymenne paboraTh Ha J1a0OpaTOPHOM OOOPYIAOBAHUH, IOJIE30BATHCA
WU3MEPUTENIbHBIMU TpUOOpaMH U yCTPOWCTBAMU MPHU ONpeAeTICHUU
XapaKTePUCTUK MaTepUaIoB, U3MEHEHUH TEXHOJOTUYECKOTO pPEeKHUMa
MIPOTEKAHUs MTPOLIECCOB.

HaBbiku Bnanerp meromamu 00paOOTKHM, OLEHKM M aJanTallid pe3ylbTaToB
aHaM3a CBOWCTB UM XapaKTePUCTUK ChIpbs, MOIYy(haOpUKaTOB U
TOTOBBIX BSKYIIMX U KOMIO3UIIMOHHBIX MaTepUaioB

KOMHeTeHHI/IH IK-1 Cnoocoben OpraHnu3oBaTb W MNPOBOJAUTH HCCIICAOBAHUA CBOICTB CBhIPbCBBIX
MarepuajioB, HX H3MEHCHHI IIprH MNOBBIICHUMW TCMIICPATYPhI, AHAJIHU3UPOBATH IIOJYYaCMBIC
pe3yabTaThl MJIA pa3pa60TK1/I MepOHpI/IHTI/Iﬁ MO COBCPHICHCTBOBAHUIO TCXHOJIOTHYCCKUX MPOLECCOB U
ITOBBIIICHUIO Ka4€CTBa BBIHyCKaeMOﬁ IMMPOAYKIINH.

3HaHUS 3HaHWE TEPMHUHOB, ONIPENEICHUN U MOHITHH

3HaHue TpeOOBaHUM, MPEABSBISIEMbIE K COCTaBY M Kaye€CTBY ChIPbS,
noiny($aOpuKaToB ¥ TOTOBBIX BSXKYIIUX H  KOMIIO3UIIMOHHBIX
MaTepHaJIOB.

3HaHue MpoOIeMbl U HANPABJICHUS PA3BUTHS XUMUYECKON TEXHOJIOTHU
BSDKYIIMX M KOMITO3UIITMOHHBIX MaTEPHUAJIOB

3HaHUE OCHOBHBIX TpPeOOBaHUI K SKOJOTMYECKOW Oe30MacHOCTH
UCIIOJIb30BAaHUSI TEXHOTEHHBIX OTXOJOB B IPOU3BOJICTBE BSIKYILIHUX
MaTEpUaIOB.

Ymenus YMeHue npuMeHsITh PU3UKO-XUMUYECKHE METO/Ibl JJISi UCCIIET0BaHMS
CBOICTB ChIpbsl, MOJNy(PabpUKaTOB M TOTOBOM MPOTYKIUY;

YMeHue mNpoBOAUTH aHAJNW3 CBOMCTB M KauyecTBa  ChIPbA,
nony@aObpuKkaToB ¥ TOTOBBIX BSXKYIIUX U  KOMIIO3UIIMOHHBIX
MaTEpUaJIOB

YMeHue OoLeHuBaTh BO3MOKHOCTh 3aMEHBl HMCXOJHBIX CBHIPBEBBIX
KOMIIOHEHTOB Ha aJIbTEPHATUBHbIE TEXHOICHHBIE MATEPHAJIBI.

YMeHue CpaBHHBaTh, AHAJIM3UPOBATh M OLCHUBATh MEPCHEKTHBBI




BHEJIPEHUS PE3YNbTATOB HAYYHBIX UCCIEIOBAaHUN B TEXHOJIOTUYECKUN
IIPOLIECC MPOM3BOACTBA LIEMEHTA U IPYTHUX BKYIIUX MAaTEPHATIOB

Hasriku

Brnanenne mMerogamu 0OpaOOTKH, OICHKHA M aJanTallid pPe3yIbTaTOB
aHaJM3a CBOWCTB M XapaKTEPHCTUK CBIPhs, NonypaOpukaTtoB u
TOTOBBIX BSDKYITUX M KOMIIO3UIITMOHHBIX MAaTEPHAJIOB.

Brnanenue HaBbIKaMU OPUEHTHPOBOYHOW OILEHKH TEPCIEKTUBBI
BHEJPEHUS pE3yJIbTaTOB HAYYHO-UCCIIEJOBATENBLCKON paboThl B
MIPOU3BOJICTBO IIEMEHTA M JAPYTUX BSDKYIIMX MATEpUATIOB C MO3ULIUHU
UX BIMSHUA Ha SHEPro- U pecypcocOepexeHne, KauecTBO TOTOBOM
IPOAYKIMH U OKPYXKAIOIIYIO CpPeny.

Komnerennusi IIK-2 CnocobeH NpoBOAWTh M COBEPIICHCTBOBATH TEXHOJOTHMUYECKHH TpOIEcC
MPOU3BOJICTBA I[EMEHTA W JAPYIHX BSDKYIIMX, YIPABISATH KAYECTBOM BBIMTYCKAEMOM MPOAYKIIMHU C
MIPUMEHECHHUEM IIU(PPOBBIX TEXHOJIOTUI

3Hauusd

3HaHne  (PU3UKO-XMMHUYECKHX OCHOB  IPOTEKAHHS  MPOIECCOB
MOJIyYeHUsI U TUApATallM¥ MOPTJIAHAIEMEHTa U JIPYTHX BSDKYIIUX
MaTepuaioB, a Takke (aKTOPOB, OKA3BIBAIOIIMX BJIMSHHEC Ha
npoTeKkanne GU3NKO-XUMHUYECKUX MPOIIECCOB.

YmMmenusa

YMmenune IMPUMCHATH 3HAHHWA O BIIMAIOUINX Ha MMPOTCKAHUC (1)I/I3I/I‘-ICCKI/IX
npoueCcCoB M XHUMHUYCCKHX peaKHI/Iﬁ (baKTOan IIpu  1OJYYCHUU
MNOPTIAHAUCMCHTA U APYTUX BAKYIIUX MATCPHUATIOB

HaBeikn

Brmagenue MeromamMu  NPOTHO3UMPOBAHMS  CBOMCTB — IOJy4aeMbIX
LIEMEHTOB U IPYI'UX BKYIIUX MaTepUaAJIOB U U3JEIUN IIPU U3MEHEHUU
COCTaBa CBIPBEBBIX KOMIIOHEHTOB M TEXHOJIOTMYECKHUX I1apaMeTpOB
IIPOTEKAHUs IIPOLIECCOB

Onenka

pernoaaBarciicM

BBICTABJIAACTCA  MHTCTPAJIBHO C y‘—IéTOM BCEX

rokazatTeJiei u KpUTCPHUCB OLICHUBAHUSI.

Komnerenuus

OIIK-5 Coocoben

OCYIICCTBJIIATD OKCIICPUMCHTAJILHBIC

HCCICOAOBAHUA MW HCIIBITAHHUA 110 33,)13,HHOI71 MCTOJMUKE, IMPOBOAHTH Ha6J'HOI[CHI/I$I 151

M3MEpeHUuss C Yyd€ToM TpeOOBaHMII TEXHUKU OE30MaCHOCTH,

oOpabaTbiBaTh U

UHTEPNPETUPOBATH IKCIIEPUMEHTAIbHBIC TaHHBIE.
Ornenka c(hopMHUPOBAHHOCTH KOMIICTESHIIMH 110 IMOKa3aTeNIF0 3HAHUS.

Kpurepnii

ypOBCHL OCBOCHHUIA M OIICHKA

3HaHUE TEPMHHOB,
OnpeaeIeHu I u
HOHITHUH

2 3 4 5
3HaeT | 3HaeT OCHOBHbIE | 3HAaeT Ha xopouieM | OTIMYHO  3HAET

TEPMUHBI, TEPMUHBI, YPOBHE TEPMHHBI, | TEPMHUHBI,
ONpPENEICHUS U | ONIPENCIICHUs. U | OIPEACIICHUs U | OIIpENENICeHus |
MTOHATHUSA MTOHATHUSA TTOHSATHUSA MOHATHUSA
TEXHOJIOTUH TEXHOJIOTUHU TEXHOJIOTUH TEXHOJIOTUH
IIPOU3BOJICTBA IIPOU3BOJICTBA IIPOU3BOJICTBA MIPOU3BOJICTBA
BSDKYIIMX U | BSDKYLIUX U | BSDKYILIUX U | BSDKYLIUX u
KOMITO3MIIMOHHBI | KOMIIO3ULMOHHBI | KOMIIO3UIMOHHBIX | KOMIIO3ULIMOHHBI
X MaTepHUalioB X MaTepHUaJIOB MaTepHaoB. X MaTEpHUAJIOB.




3HaHue He 3Haet | Umeer 3HaeT  OCHOBHBIE | 3HAET BCE
CTaHIapTHBIX U | CTaHJAPTHBIX U | NPEICTABICHUE CTaHJlapTHbIE U | CTaHOApTHBIE U
CIIeLIMAJIbHBIX ClIelIMaJIbHbIX 00 cTaHJApTHBIX | CHEIUAIbHbBIE ClieliMaibHbIe
METOJIUK METOIUK U CHEUUAIBHBIX | METOJAUKH METOJUKHU
HCCIIEI0BAHUSA HCCIIEIOBAHUSA METOJUKaX UCCIICIOBAHUSA UCCIICIOBAHUSA
CBIPbEBBIX CBIPBEBBIX HCCIICIOBAHUS CBIPbEBBIX CBIPBEBBIX
MaTepUalIoB, MaTepUaJIoB, CBIPBEBBIX MaTEepUAJIOB, MaTepUaJIOB,
MOJYNPOAYKTOB U | HMOJYIIPOAYKTOB U | MAaT€pUAJIOB, MOJYNPOAYKTOB U | MOJYIPOIYKTOB
IIPOAYKTOB IIPOAYKTOB MOJIYNIPOAYKTOB U | IPOJYKTOB u IIPOAYKTOB
TEXHOJIOTUYECKOTO | TEXHOJIOTUYECKOT | MIPOJYKTOB TEXHOJOTHUYECKOTO | TEXHOJIOTHYECKOT
rporecca 0 IIpoLecca | TEXHOJIOTMYECKOr | IpolLecca 0 rpouecca
MIPOU3BOACTBA MPOU3BOACTBA 0 rpouecca | Ipou3BOJICTBA MIPOU3BOACTBA
IIPOU3BOJCTBA
O0Bem Marepuai 3Haer TONbKO | 3Haer  Marepuan | OOnanaer
OCBOEHHOTO TIPeTyCMOTPEHHBI OCHOBHOU JIACIATUTUHBI B | TBEPIBIM u
Marepuana i Kypcom MaTcpHral JOCTAaTOYHOM IIOJIHBIM 3HaHUCM
H3ydaeMoit JUCHUILUINHBI, HE | 00beMe marepuaia
YCBOMII €ro JMCUUTUIVHBI,
AACUMILTAHEL - HC | 1ora et BJIAJICET JOIOIHU-
OCBOCH TeLEEIMI
3HAHUSIMU
[Tonnora otBetoB | OTBETHI Ha | OTBeTHI Ha OTBETHI Ha | [TonHo u
Ha BOIIPOCHI OOJIBIIMHCTBO BOIIPOCHI Ji@aHbl B BOIPOCHI JaHbl B | pa3BEPHYTO
BOIIPOCOB JIOCTATOYHOM MOJIHOM  00BeMe, | OTBEYaeT Ha BCE
OTCYTCTBYIOT WJM | OObeMe, HO He Mmpu OCHOBHBIE u
JIaHbl HEBEPHO packpbITa UX| JTIOMOJHUTEIbHBIX JIOTIOJTHUTEIbHBIE
CYILIHOCTb BOIIpOCAx BOITPOCHI.
JIOTYIIIEHbI
HETOYHOCTH.
YeTkocTh YerkocTh OtcyrcTBYyeT N3noxennas N3noxennas
W3JI05KEHUS U | U3JIOKEHUS CTpYKTypu3auus | uHbopMaIus uH(popMaIus
WHTEpHpeTaus Marepuaia W3JI05KEHHOM AMEET MMEET YETKYHK]
3HAHUU OTCYTCTBYET. uH(popMaIuy, CTPYKTYPHU3aLMIO, | CTPYKTYPHU3ALHIO,
MHTEpHpeTanus HHTEpIpeTaus JlaHa BEpHas
OCHOBHBIX OCHOBHBIX 3aKOHOB | HHTEPIPETALUS
3aKOHOB | " OCHOBHBIX 3aKOHOE
3aKOHOMEPHOCTEN | 3aKOHOMEPHOCTEN | U
HOCHUT BEpHa, HO HMEET | 3aKOHOMEPHOCTEM.
[IOBEPXHOCTHBIA | HECYILIECTBEHHBIE
XapakTep, HETOYHOCTH.
dbopMynupoBaHue
TEPMHUHOB "
ONpeAEIeHUN
HCKaXEHO.
He wmnroctpupyer | Beimosnnsier Brimonnser Brmmonnser
U3JI0KEHHE HOSICHSIIOIIINE MOSICHSIIOIIINE HOSICHSIIOIIINE
HOSICHSIOIIIUMHI CXeMbl M PHUCYHKH | pUCYHKH U CXEMbI | PUCYHKH H CXEMBbI
CXeMaMH, HEOPE)KHO U C | KOPPEKTHO U | TOYHO "
PHCYHKaMHu U | omnOKaMu MIOHSITHO aKKypaTHo,
npUMepaMu packpbIBas
HOJIHOTY
YCBOEHHBIX 3HAHUI
Hesepno wusnaraer | Jomyckaet I'pamotHo wu 1o | 'paMoTHO M TOYHO
U UHTEPIPETUPYET | HETOYHOCTH B | CyLIECTBY HM3Jaraer | m3jaraer
3HAHUA M3JI0KEHUHU U | uHbOpMAIIUIO UHQOpPMAITHIO,
WHTEpIPETAII JeIaeT




UHpOPMaIH

CaMOCTOATCIIbHBIC
BBIBO/IBI

OHCHKa C(bOpMI/IpOBaHHOCTI/I KOMHGTCHHI/Iﬁ 10 TIOKA3aTear Y MCHUS

Kpurepuit YpoBEeHb OCBOEHUSI M OLICHKA
2 3 4 S)
YMmenue paborats | He ymeet | Pabotaer Ha | CaMOCTOSITENBHO CamMocTosTEeTbHO
Ha J1abopaTopHOM | paboTaTh Ha | 1abopaTopHOM paboraet Ha | paboraer Ha
000pyI0BaHUH, 1a00paTOPHOM 00opyI0BaHUH, 1abopaToOpHOM 1abopaTOpHOM
MI0JIb30BaThCS 000pyI0BaHUH, MOXET 000pyI0BaHUH, 000pyI0BaHUH,
U3MEPUTENIbHBIMH | TI0JH30BATHCS M0JIb30BATHCS MOJIb3YyeTCs MOJIb3YyeTCs
npubopamu U | U3BMEPUTEILHBIMA | U3MEPUTEILHBIMHA | U3MEPUTEIBHBIMA | U3MEPUTEIBHBIM
yCTpOHCTBaMH npudopaMu U | mpubopamu U | mpubopamMu U | u npubopamu u
IIPU  ONPEIEICHUU | YCTPOHCTBAMHU YCTPONCTBAMH YCTPOMCTBAMM IIPU | YCTPOUCTBAMU
XapaKTePUCTHUK IIpU ONPEIEIICHUH | IPU OMPECIICHUN | OTpeAeSICHUU npu
MaTepHajoB, XapaKTEPUCTHK XapaKTEPUCTHK XapaKTEPUCTHK OTIpeNIeIeHU
M3MEHEHUU MaTepuasos, MaTepuasosB, MaTepuaios, XapaKTePUCTHK
TEXHOJIOTUYECKOTO | U3MEHEHUHN M3MEHEHHUU U3MEHEHUU MaTepHaloB,
pexxrMa TEXHOJIOTUYECKOT | TEXHOJOTHYECKOT | TEXHOJOTHYECKOro | M3MEHEHUU
POTEKAHHS 0 pexxuma | o pexxuma | pexxuma TEXHOJIOTUIECKOT
MIPOLIECCOB MIPOTEKAHUS MPOTEKAHUS MPOTEKaHUs 0 pexumMa
MIPOIIECCOB IPOIECCOB  TPH | MPOLECCOB IpH | IPOTCKAHUS
3HAYUTEIILHOU HE3HAYUTEIIbHOU MPOLIECCOB
CTOPOHHEHN CTOPOHHEN
MTOMOIIIH. MOMOIIIH.
Onenka chopMUPOBAHHOCTH KOMIIETCHITUH 1O MokazaTeato HaBbIky.
Kpurepuii YpoBeHb OCBOEHHSI U OLIEHKA
2 3 4 5)
Brnagets He Bnazaeer | OrpaHuyeHo Brnaneer Ha | OTIMYHO BJazeeT
METOJaMHU METOAAMHU BJIQJICET METOJAMH | XOPOIIEM YpPOBHE | METOJIaMH
00paboTKH, 00paboTku, 00paboTKu, METOJIaMU 00paboTKH,
OLIEHKH U | OLICHKH U | OLICHKH u | 06paboTkH, OLICHKH "
ajlanTanuu aJanTanuu ajlanTanuu OIICHKHU U | afanTtanuu
pe3yIbTaToB pe3yabTaToOB pe3yabTaToB aJlanTanuu pe3yJIbTaToB
aHallM3a CBOMCTB M | aHAJIM3a aHaJlM3a CBOMCTB M | Pe3yIbTaTOB aHallM3a CBOMCTB U
XapaKTEPUCTHK CBOWCTB U | XapaKTepPHUCTUK aHaJM3a CBOWCTB M | XapaKTEPUCTHK
CBIPBS, XapaKTePUCTHK | CBIPbS, XapaKTePUCTUK CBIPBS,
nmory(haOpuKaToB U | CHIPHS, noy(aOpuKaToB | ChHIPbS, nory(adpuKkaToB
TOTOBBIX BSDKYIIMX | onygabpukaro | u TOTOBBIX | monygabpukatoB | u TOTOBBIX
" B M TOTOBBIX | BSOKYIIHX u|u TOTOBBIX | BSDKYITUX "
KOMITO3UITHOHHBIX | BSDKYIIUX U | KOMIO3UIIMOHHBIX | BSDKYIIUX U | KOMITO3UI[UOHHBIX
MaTepHaJloB KOMITO3UITMOHH | MaTepHajoB KOMIIO3HUIIMOHHBIX | MaTepHAJIOB
BIX MaTEPUAJIOB MaTepuasoB

Komnerennusi IIK-1 CnocobeH opranu3oBath U MPOBOJIUTH HCCIICIOBAHUS
CBOWCTB CBIPbEBBIX MATEPHUAIOB, MX HW3MEHEHHI MpPH MOBBIIMICHUN TEMIIEPATYPBhI,

AHAJIU3HUPOBATH

COBEPILICHCTBOBAHUIO

IMMOJIy4aCMbIC

BBIITYCKAaeMOM MPOAYKIIHH.

pe3ybTaThl
TEXHOJIOTUYECKUX

IIPOIIECCOB

51

U pa3pabOTKU  MEpPONPHUSITHH  TI0
TTOBBIIIICHUTO

KadycCTBa

Onenka copMUPOBAHHOCTH KOMIIETEHIIMM 110 TTOKA3aTeNt0 3HAHMUSL.




Kpurepuit

YpoBEHb OCBOEHUSI M OLICHKA

2 3 4 )
3HaHWe TepMHUHOB, | He 3HAeT | 3HAeT OCHOBHBIC | 3HAeT Ha xopomieM | OTIUYHO  3HAEeT
OnpeeIeHUun U | TEpMUHBI, TEPMUHBI, YPOBHE TEPMHUHEL, | TEPMUHBI,

HOHATUHU

OIpCACIICHUA u

OIIpeCaACIICHUA u

OIIPECACIICHUA u

OIIpCACIICHHUA u

TOHSITHS TIOHSITHS TTOHSTHS TOHSITUS
TEXHOJIOTUHI TEXHOJIOTUHI TEXHOJIOTHH TEXHOJIOTHH
IPOM3BOJICTBA MPOM3BOJICTBA MIPOU3BO/ICTBA POM3BOJICTBA
BSDKYILIUX U | BSDKYIIUX U | BOKYILIUX U | BOKYIIUX u
KOMITO3UIIMOHHBI | KOMIO3UIIMOHHBI | KOMIIO3UIIMOHHBIX | KOMITO3UIIMOHHBI
X MaTepuaJoB X MaTepuayoB MaTepUaoB. X MaTepHaJioB.
3HaHue He 3Haetr | Mmeer 3HaeT  OCHOBHbBIE | 3HAET
TpeOOBaHUH, TpeOOBaHUH, MIPE/ICTABIICHHE O | TpeOOBaHUs, TpeOOBaHMS,
MPEeIbSIBISEMBbIC K | IPEIBSIBISEMBIC K | TPEOOBAHMUSIX, MPEABSBISEMBbIC K | TIPEIbSIBISICMbBIC
COCTaBy U | COCTaBY U | IPEIbSABISEMBIX | COCTABY M|K COCTaBy H
KAuecTBY  CBIPBS, | KAYECTBY CBIPhS, | K COCTaBYy W | KAYeCTBY  CBIPbS, | KAUYECTBY CBIPbS,
nonygabpukaroB u | monypaOpuKaToB | Ka4ecTBY ChIpbs, | modyhadpukaToB u | monypadbpukaToB
TOTOBBIX BSDKYIIUX | U TOTOBBIX | TONy(haOpPUKATOB | TOTOBBIX BSDKYIIHX | U TOTOBBIX
u BSDKYILIUX ulu TOTOBBIX | U BSDKYILIUX u
KOMITO3UITUOHHBIX | KOMIIO3UIIMOHHBI | BSOKYITUX U | KOMIO3UIIMOHHBIX | KOMITO3HIIMOHHBI
MaTepUasoB. X MaTepHaJioB. KOMIIO3UIIMOHHBI | MaTepUAJIOB. X MaTepHaloB.
X MaTepUaJIoB.
3nanue mpobiemsl | He snaer | Mmeer 3HaeT  OCHOBHBIC | 3HAET MPOOJIEMBI
" HAIIPABJICHHS | IPOGIEM 1 | IpeACTaBIeHUEe O | IpoOIEMEI M| ¥  HampaBlICHUs
pa3BUTHS HaIpaBIICHUN npodiemax 1 | HaIpaBJICHUsS pasBUTHA
L v e B
TEXHOJIOTUU XUMHUYECKON MO TeX HOOMHI BAKYIITAX -
BAKYIIAX H | TEXHOJIOTNU TEXHOJIOTUH BSDKYLLAX 1 | KOMITO3UIIMOHHEL
KOMITO3UITMOHHBIX | BSKYIIUX M | BSOKYIIHX U | KOMITO3HITMOHHEIX | X MAaTepHasoB
MaTepHaJioB KOMMO3HIMOHHB! | KOMIOSHIMOHHE! | \arepualioB
X MarepuagoB X MaTepuaJioB
3HaHue OcHOBHBIX | He 3Haet | Mmeer 3HaeT  OCHOBHBIE | 3HAET
TpeboBaHuU K | OCHOBHBIX Mpe/CTaBlIeHue o TpeOOBaHUS K | TpeboBaHUs K
3KOJIOTUYECKOMN TpeboBaHMt K | OCHOBHBIX 3KOJIOTUYECKOMN 3KOJIOTUYECKOMN
0e30macHOCTH HKOJIOTUYECKOM TpeOOBaHUAX K 0e30MacHOCTH 6e30macHOCTH
WCTIOJIH30BAHUS 0€301acHOCTH HKOJIOTUIECKOM WCTIOJIH30BAHUS UCTIOJTb30BaHUS
TEXHOTEHHBIX MCIIONIb30BaHUS 0e30MmacHOCTH TEXHOT€HHBIX TEXHOTCHHBIX
OTXOJIOB B | TEXHOTCHHBIX WCTIOJIb30BaHUS OTXOJIOB B | OTXO/IOB B
MIPOU3BOJICTBE OTXO0JIOB B | TEXHOT€HHBIX IPOU3BOJICTBE POM3BOJICTBE
BSDKYIIIAX MIPOU3BOJICTBE OTXOJIOB BSDKYIIIAX BSDKYIITUAX
MaTepuasoB. BSDKYILIUX MIPOU3BOJICTBE MaTepUaoB. MaTepUaoB.
MaTepHaloB. BSDKYIIIAX
MaTepUasoB.
Onenka chopMUPOBAHHOCTH KOMITCTCHITUH 110 TIOKA3aTe0 Y MCHUS
Kpurepuit YPOBEHb OCBOCHMS M OLICHKA
2 3 4 5
YMenue He ymeet | [Jomyckaer Moxer pu | ['pamotHO
MPUMEHSITh MIPUMEHSITh HETOYHOCTHU U | HE3HAYUTEIbHOU MPUMEHSIET
¢buzuko- ¢buzuko- OIINOKHU IIPH | CTOPOHHEN ¢buzuko-
XUMHUYECKHE XUMHYECKHE MPUMEHEHUN TTOMOIITA XUMHUYECKHE
METO/TBI JUTSL | METOBI s | pusuko- MIPUMCHSITh METOJTbI TS|
WCCIICIOBAHHUS WCCIIeTOBAHUS XUMHYECKHUX ¢uzuko- UCCIICJIOBAHUS
CBOWMCTB  CBIPbS, | CBOMCTB  CBIPbA, | METOJOB JUISL | XUMUYECKUE CBOWCTB  CBIPbSI




noydadpukaroB | monydabpukaToB | UCCIETOBAHUS METOJIBI U1 | ToTy(aOpUKaToB Y
u rOTOBOH | U TOTOBOM | CBOMCTB  CBIPbs, | UCCIICIOBAHUS TrOTOBOM
MPOIYKIINH; MIPOTYKIIHH; nonypabpuKaToB | CBOMCTB CBIPBS, | MPOAYKIIHH;
u rOTOBOH | moy¢aOpuKaToB H
MPOJYKIIHH; TOTOBOM
TIPOJLYKIIHH;
YmMenue He ymeer | lonyckaer Mosxet npu | I'pamotHO
IIPOBOAMTH aHAJIU3 | IPOBOJIUTH HETOYHOCTHU U | HE3HAYUTEIbHOU IPOBOAMUT AHAINA
CBOMCTB W | aHaJu3 CBOMCTB W | OIIUOKH MpU | CTOPOHHEH CBOICTB Y
KauecTBa  ChIPbsl, | KAUECTBA CBIPbs, | IPOBEACHUNU IIOMOLIHA KauecTBa  ChIPbs
noyhadpukaroB | moiaydaObpukaToB | aHaauM3a CBOWCTB | IPOBOJIUTH aHAIN3 | MONTY(HaOPUKATOB Y
u TOTOBBIX | U TOTOBBIX | U KayecTBa | CBOMCTB U | TOTOBBIX BSDKYILUY
BSDKYILIUX U | BOKYLIUX U | CBIPBS, KayecTBa  ChHIPbS, | U
KOMITO3UIIMOHHBIX | KOMITO3UIIMOHHBIX | OTy(haOpuKaToB | moiy(hadpuKaToB M | KOMIIO3UIIHOHHBIX
MaTepuasoB MaTepuasoB u TOTOBBIX | TOTOBBIX BSDKYIIMX | MaT€pHaIOB
BSDKYIIIAX ulu
KOMIO3UIIMOHHBI | KOMIIO3UIIMOHHBIX
X MaTepuajoB MaTeprasoB
YMenue He ymeer | Jlomyckaer Moxer pu | I'pamotHO
OLICHUBATh OLICHUBATh HETOYHOCTHU U | HE3HAYUTEIbHOU OLICHUBAET
BO3MO>XHOCTh BO3MOXXHOCTh OIIMOKHU B OIICHKE | CTOPOHHEH BO3MO>XHOCTh
3aMEHbl UCXOJHBIX | 3aMEHBI BO3MOXKHOCTH IIOMOIIIH 3aMEHbI HCXOJHbIX
CBIPBEBBIX UCXOHBIX 3aMEHBI OILICHUBATh CBIPBEBBIX
KOMIIOHEHTOB ~ Ha | ChIPbEBBIX HCXOJHBIX BO3MO>KHOCTh KOMIIOHEHTOB  H§
aNnbTepHATHBHBIE | KOMIIOHEHTOB Ha | CHIPbEBBIX 3aMEHbl UCXOIHBIX | allbTEPHATUBHbBIE
TEXHOI'€HHbIE aIbTEpHATUBHbIE | KOMIIOHEHTOB Ha | CBIPHEBBIX TEXHOT'€HHbIE
MaTepuabl TEXHOTEHHbBIE anbTepHATHUBHBIC | KOMIIOHEHTOB  Ha | MaTepHAaJIbI
MaTepuaibl TEXHOI'CHHbIE albTepHATUBHbBIE
MaTepuabl TEXHOT'CHHBIE
MaTepuabl
YMeHue He ymeet | Jlomyckaer Mosxer I'pamotHO
CPaBHHBATb, CpaBHMBATb, HETOYHOCTHU Y| CpaBHUBATb, CpaBHMBAET,
AHAIM3UPOBATh H | AHATTU3UPOBATh H | OIIMOKHU MpU| aHAIU3UPOBATh W | QHATU3UPYET U
OLICHUBATh OLICHUBATh CPaBHEHHUH, OLICHUBATh OLICHUBAET
NEPCIIEKTUBBI MIEPCIIEKTUBBI aHaJIn3e Y| IEpCIIEKTUBBI NEPCIIEKTUBBI
BHEJPEHUs BHEJPEHUS OLICHUBAHUH BHEJIPEHUS BHEPEHUs
pE3yJIbTaTOB pE3yJIBTaTOB NIEPCIIEKTUB pE3yJIbTaTOB pE3yJIbTaTOB
Hay4HBIX Hay4HBIX BHEJIPEHUS Hay4HBIX HayYHBIX
UCCIIEIOBAHUM B | HCCIENOBAaHUN B | pE3yJIbTaTOB UCCIIEJOBAaHUM B | UCCIIEIOBAaHUN B
TEXHOJIOTHYECKUM | TEXHOJIOTUYECKUHN | HAyUHBIX TE€XHOJOTMYECKUH | TEXHOJIOTUYECKU
npouecc pouecc UCCJIEOBAaHUIM  B| IIpOLECC 17} porecc
MIPOU3BOJICTBA MIPOU3BOJICTBA TEXHOJIOTUYECKHM | MPOU3BOJICTBA MIPOU3BOJICTBA
LIEMEHTA U JAPYrUX | LIEMEHTA U IpYrux | Mporecc LIEMEHTa U JPYruX | [IEeMEHTa u
BSDKYIIIHX BSDKYIITIX MIPOM3BOJICTBA BSDKYIITIX JIPYTHX BSOKYIIHX
MaTepHajoB MaTepUajIoB LIEMEHTA U JIPYyTUX| MaTEpUAIOB  TpPH | MaTEpHAJIOB
BSDKYIIIAX HE3HAYUTEIbHON
MaTEpUaJIOB CTOPOHHEN
TTOMOIITH.

Onenka chopMHUPOBAHHOCTH KOMITETCHITUH 110 TIOKa3aTer0 HaBbIkH.

Kpurepuit YpoBeHb OCBOCHHMSI M OLIEHKA
2 3 4 5
Bnanets He BrazeeT | OrpaHU4eHo Bnaneer Ha | OIMYHO BiageeT
MeTogaMu METOAaMHU BJIaCCT METOdaMHU xopomeM ypOBHe MEeToAaMH




00paboTKH, 00paboTKH, 00paboTKH, MeToAaMHu 00paboTKH,
OLICHKHU U | OLICHKHU U | OLICHKHU u | 00paboTKH, OLIEHKH u
ajanTanuu ajlanTanuu ajlanTanuu OLIEHKH U | ajanTalnuu
pe3yabTaToB pe3yIbTaToB pe3yabTaToB aJlanTanuu pe3yIbTaToB
aHaJIM3a CBOMCTB U | aHA/IU3a aHaJM3a CBOMCTB U | pe3yJIbTaTOB aHaJIM3a CBOWCTB U
XapaKTEPUCTHK CBOWCTB U | XapaKTepPUCTUK aHaJM3a CBOMCTB U | XapaKTEPUCTHK
CBIPbS, XapaKTepUCTHK | ChIPbS, XapaKTEPUCTHK CBIPbS,
mosryaOpUKaTOB U | CHIPHS, mosrypaObpuKaToB | CHIPbS, nonryadbpukaron
TOTOBBIX BSDKYLIUX | Ionyabpukaro | u rOTOBBIX | ONy(haOpuUKaTtoB | U TOTOBBIX
u B U TOTOBBIX | BSOKYIIUX ulu TOTOBBIX | BSKYIIUX u
KOMIIO3ULMOHHBIX | BSDKYLIMX U | KOMIIO3UIIMOHHBIX | BSDKYILUX U | KOMIIO3ULIMOHHBIX
MaTepHaoB KOMITO3UIIMOHH | MaTepHajoB KOMITIO3ULIMOHHBIX | MaTepHaJIOB
BIX MaTepUaIoB MaTepHaJIoB
Bianenue He Biazaeer | OrpaHuyeHo Buaneer Ha | OTiMyHO BiazeeT
HaBbIKAMU HaBBIKAMU BJIaJIe€T HaBbIKaMM | XOPOILIEM YPOBHE | HABBIKAMU
OPUEHTHUPOBOYHOM | OPUEHTUPOBOYH | OPUEHTHUPOBOYHOM | HABBIKAMHU OPHUEHTUPOBOYHOU
OLIEHKHU oM OLIEHKH | OLEHKH OPUEHTHUPOBOYHON | OLICHKH
MEPCHIEKTUBBI NEPCIEKTHUBBI MEPCIEKTUBBI OLICHKH MEPCIEKTUBBI
BHE/IPEHUS BHE/IPCHMUS BHEIPEHUS HEePCIEKTUBBI BHE/IPEHUS
pe3yabTaToB pe3yabTaToOB pe3yabTaToB BHE/IPCHHUS pe3yIbTaToB
Hay4HO- Hay4HO- Hay4HO- pe3ysIbTaToB Hay4HO-
WCCIIEIOBATENLCKO | MCCIIEAOBATENLC | MCCIEIOBATENILCKO | HAYYHO- HCCIIEIOBATEIBCKO
i paboThI B | KOl paboTBl B | i paboThI B | MCCJIEIOBATEIBCKO | M paboThI B
MIPOU3BOJICTBO IPOM3BOJICTBO | IPOM3BOJICTBO i paboTel B | MPOU3BOJICTBO
LIEMEHTa U JPYrux | LIeMEeHTa U | IEeMEHTa U JAPYIUX | IPOU3BOJCTBO LIEMEHTa U JIPYrux
BSDKYIIHX JIpyTuX BSDKYIITHX [IEMEHTa U APYTUX | BOKYIIUX
MaTepHuaoB C | BSOKYIIUX MaTepHualoB C | BSOKYILUX MaTepHuaoB C
MIO3HIIAN UX | MaTEpHAJIOB  C | MO3UIIHU UX | MaTepuaIOB C | mo3uIuM ux
BIIMSIHUS Ha | MO3UIUH UX | BAMSHHUSA Ha | O3ULUHU UX | BIUSHUS Ha
SHEpro- U | BIUSHUSA Ha | DHEpro- U | BIUSHUSA Ha | DHEpro- "
pecypcocOepexeH | 3Hepro- U | pecypcocOepeeH | IHepro- U | pecypcocOepexeH
ue, Ka4ecTBO | pecypcocOepex | ue, Ka4ecTBO | pecypcocOepexen | ue, Ka4yecTBO
rOTOBOM €HHe, KadecTBO | FOTOBOH ue, Ka4eCcTBO | TOTOBOM
MPOAYKITUH U | TOTOBOM MPOAYKITUH U | TOTOBOM MPOTYKITHH "
OKPY>KaloI1yto OPOAYKIMH U | OKPYXKAIOIILYIO HOPOAYKIMH U | OKpYXKaloIlyro
cpeny. OKPYKAaIONIYI0 | Cpemdy. OKPYKaIOMIYIO cpeny.
cpeny. cpeny.
Komnerennuss IIK-2 Crnocoben  mpoBOAWT U COBEPIICHCTBOBATH

TEXHOJIOTUYECKUN TPOLIECC MPOU3BOACTBA LEMEHTA M JAPYTUX BSKYLIUX, YIPABIATH
KaueCTBOM BBIITyCKaeMOM NPOAYKIUU C TPUMEHEHUEM IIU(POBBIX TEXHOJIOTHUH.

Ornenka c(hOpMHUPOBAHHOCTH KOMIICTSHIIMH 110 IMOKA3aTeNII0 3HAHUS.

Kpurepuit YPpOBEHb OCBOECHMS M OLICHKA
2 3 4 5

3nanue  ¢usuko- | He 3HaeT ¢pusuko- | 3HaeT OcHOBHBIE | 3HaeT Ha xopoweM | OTIIMYHO  3HaeT
XUMHYECKHUX XUMHYECKHUX ¢buzuko- ypoBHE  (PU3HKO- | PUMKO-
OCHOB TPOTEKaHHs | OCHOB XUMHUYECKHE XUMHYECKHE XUMHYECKHE
IIPOLECCOB IIPOTEKAHUS OCHOBBI OCHOBBI OCHOBBI
MOJTy4YEeHHUs U | IPOLIECCOB MIPOTEKAHUS MIPOTEKAHUS MPOTEKAHUS
rUpaTanyu MOJIyYEHUs U | IPOLIECCOB IIPOLIECCOB IIPOLIECCOB
MOpTJIaHLEMEHTa | TUIpaTaluu MOJTyYEHUs U | MOJIy4eHHUs U | MOJIy4€HHUs u
u JPYTUX | HOPTJIAHAUEMEHT | THApAaTaluu rupaTanu rUpaTalu
BSDKYILIUX a W JPYyrux | NIOPTIAHJIEMEHT | MOPTJIAHIIEMEeHTa | NOPTIaHIIEMEHT




MaTepuaos, a
TaKkke (HaKToOpoB,
OKa3bIBAOIIIX
BIIMSTHHE
pOTEKaHHe
¢buzuko-
XMMHYECKHX
IIPOLIECCOB.

Ha

BSDKYIITHX
MaTepuaioB,  a
Takxe (HaKToOpoB,
OKa3bIBAIOIITNX
BIIMSTHHC
MpOTEKaHNE
busuKo-
XUMHYECKHUX
IIPOIIECCOB.

Ha

a u
BSDKYILIIX
MaTepuaioB,  a
TaKkxke (PaKToOpBHI,
OKa3bIBAIOIINE
BIIMSTHUE
NpOTEKaHHe
¢duzuko-
XUMHYECKUX
IPOLIECCOB.

JPyTHX

Ha

U APYTHX BSOKYIIHX
MaTepHasos, a
Takke  (aKTopHl,
OKa3bIBAIOLIHE
BIIMSTHUC
MPOTEKAHUE
(busuko-
XUMHUYECKHIX
IIPOIIECCOB.

Ha

a u
BSDKYILIHX
MarepuaioB,  a
TaKxke (aKTopBHI,
OKAa3bIBAOIIHE
BIIMSIHUE
HpOTEKaHHUe
¢duzuko-
XMMHYECKHX
IPOLIECCOB.

JPyTUX

Ha

Ornenka chopMHUPOBAHHOCTH KOMIIETSHITHH 1O MTOKA3aTEN0 Y MEHUS

Kpurepuit YPOBEHb OCBOCHMS U OLICHKA
2 3 4 5

YMenue He ymeer | [Jomyckaer Mosxer pu | I'pamortHO
IIPUMEHATH 3HAHUS | IPUMEHSATH HETOYHOCTH U | HE3HAYUTEIbHOU IIPUMEHSIET 3HAHMUS
O BIMSIOUIMX HAa | 3HAHUsA 0 | omMoOKH IIPpH | CTOPOHHEN 0 BIMAIOIIMX HY
IIPOTEKaHNe BIIUSIOIIUX Ha | IPUMEHEHUN IIOMOIIIH IIPOTEKaHUE
duznuecKkux IIPOTEKaHUE 3HAHWUMI O | IPUMEHATh 3HAHUSA | PUBNIECKUX
IIPOLIECCOB U | pusnueckux BIIUSIOIIUX Ha | O BIMAIOIUX Ha | IPOLIECCOB Y
XUMHYECKHUX IIPOLIECCOB U | IPOTEKAaHHE IIPOTEKaHUE XUMHUYECKHUX
peakuuii (pakTopax | XMMHYECKUX bu3nueckux ¢busnyeckux peakuuii hakropax
IIPU  TOJYYEHUU | peaKkuil IIPOLIECCOB U | IPOLECCOB U | OpA  TOJYy4YECHHY
HOpTIaHALEMeHTa | GakTopax IIPU | XUMHUYECKHUX XUMHYECKHUX HNOPTJIAHEMEHTA
u ApYrux | MOJIyYCHUH peakuuit peakuuii ¢akropax | u JIpyTrux
BSDKYILIUX HOpTJIaHALEMEHTa | (akTopax IIpY | Ipu IIOJIYYEHUH | BSKYILIUX
MaTepHUaoB u JAPYIUX | IOJIy4eHUH HNOPTIAHJALEMEHTA | MAaTepUaIOB

BSDKYILIAX MNOPTJIAHILUEMEHT | U APYTUX BSKYLIUX

MaTepuaioB a WU JpYyrux | MaTepHalIOB

BSDKYILIUX

MaTepHajoB




OHCHKa C(bOpMI/IpOBaHHOCTI/I KOMHGTCHL{I/Iﬁ o Iokazarearo HaBhIKH.

Kpurepunit YpoBEeHb OCBOEHUSI M OLICHKA
2 3 4 3)
Bnanenune He Biajeer | OrpaHuyeHoO Bnaneer Ha | OTIuuHO BIAAEET
METOJIaMHU METOaMHU BJIa/IEET METOJIAMH | XOPOILLIEM YpPOBHE | METOJaMHU
IIPOrHO3UPOBAHMS | IPOTHO3UPOBAH | IPOIHO3UPOBAHMS | METOJAMU IIPOTHO3UPOBAHMS
CBONCTB us CBOMCTB | CBOWCTB IIPOTHO3UPOBAHUsL | CBOMCTB
HOJTy4aeMbIX HOJIy4aeMbIX MOJTy4aeMbIX CBOWCTB HOJTy4aeMbIX
[IEMEHTOB U | IIECMEHTOB U | IIEMEHTOB U | TIOJTy4aeMbIX [IEMEHTOB u
APYTUX BSDKYIIUX | JPYTUX JAPYTUuX BSDKYILUX | LIEMEHTOB U | IpYIUX BSDKYLIMX
MaTepHaoB U | BOKYIIAX MaTepHaJloB U | IpYTUX BSDKYIIUX | MAaTepHAIOB u
n3enui IpU | MAaTepHAJIOB U | U3JENUI IpU | MaTepHaIoB U | U31enuit npu
W3MEHEHHUU U3JeNuil  TpU | K3BMEHEHUHU u3enui npu | U3MEHEHUHU
COCTaBa CHIPbEBBIX | N3MEHEHUU COCTaBa ChIPbEBBIX | H3MEHEHUU COCTaBa ChIPbEBBIX
KOMIIOHEHTOB U | COCTaBa KOMIIOHEHTOB M | COCTaBa CHIPHEBBIX | KOMIIOHEHTOB U
TEXHOJIOTUYECKUX | CBIPBEBBIX TEXHOJIOTUYECKUX | KOMIOHEHTOB M | TEXHOJIOIMYECKHX
napaMeTpoB KOMIIOHEHTOB H | TapaMeTpPOB TE€XHOJOTMYECKUX | [TapaMeTpPOB
IPOTEKaHMS TEXHOJIOTUYECK | MPOTEKaHMs apaMeTpoB IPOTEKaHMS
IIPOLIECCOB UX I[apaMeTpoB | MPOLIECCOB IPOTEKaHUs IIPOLIECCOB
IPOTEKaHUs IPOLIECCOB
IPOLIECCOB
6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANWYECKOE OBECIIEYEHUE
6.1. MaTepuajabHO-TEXHHYECKOE O0ecredeHue
Ne HanmeHoBaHue crienuanbHbIX MoMemeHnid 1 | OCHAIIeHHOCTb CHelMaIbHbIX IOMEIIEHUH 1
TTOMENICHUH JJII CAMOCTOSITEILHOM paboThI MTOMENICHUH JJI1 CaMOCTOSITEIbHOM pabOThI
1. 3an KypCOBOTO 51 JUIUIOMHOTO | MynpTUMEAUNAHBIN KOMIUJIEKC (OBM,
MIPOEKTUPOBAHUS U YIeOHAS Ay TUTOPHUS MYJIbTHMEIHAIIPOEKTOP, aKycTH4ecKas
CHCTEMA)
2. JlaGoparopus TEPMUYECKHUX MetonioB | JlepuBatorpadgsl  pupmer MOM, mnpubop
UCCIIeI0BaHUS CHHXPOHHOTO TepMmuyeckoro anammsza STA
449 F1
3. JIaGopartopus MUKpockonuyeckux | CTaHOk  oTpe3Hoil  Minitom, CTaHOK
HCCIIEIOBAHU I ¢ oBaTbHO-TIONNPOBaIbHEIN  LaboPol-5,
mukpockon NU 2 ¢upmer Carl Zeiss Jena,
mukpockon MBC-1, mukpoTtsepaomep [IMT-3
4. [Ipenaparopckas JlaGopaTtopHass mocyaa W H3MEpHUTENIbHbIE
prOOpbI
S. JIaGoparopus o0xwura u ¢uzuko- | JIabopaTopHbIii KOMIUIEKC 000pyIOBaHMS IO
MEXaHUYECKUX WCIIBITAHUHI: Ui TPOBEICHUS | y4€OHBIM JUCIUTUTHHAM.
na0opaTOpHbIX, JUIUIOMHBIX M  HaydHO- | [lomonbHOe o0opy/0oBaHue (armmapar
UCCIIEIOBATENbCKUX paboT Pa3MOJIBHBIH, BUOpOMEIIbHUIIA JIEJL,
BUOpOIIIONIA/IKA, JAPOOHIIKA TpEeXBaJKOBasd,
W3MENbYUTENh  BHOPAIMOHHBIA, MEIbHHIIA
MBJI, menbHunbl 1apoBeie MIIJIK-2-12),
o0opysoBaHUE Ul HCHBITAaHUI I[EMEHTa I10
I'OCTy (mamumna ucnsitatrensHas MIH-100,
MamuHa  paspeiBHas  P-0.5,  memanka
nabopatopHasi O6eryHkoBasi, Habop cut KCU,
TTOBEPXHOCTEMEPHI ITMII-500, npecca




rugpaBianyeckue [ICY-10 u TICY-50, npecc
I1-125, CMECHUTENh Testing 1.0205,
BCTPSIXUBAIOIIUNA CTOJ CO CYETUYUKOM, MPUOOp
Buxka), oOopynoBanue i  MpPOBEACHUS
o0>xura (meun MydeabHBIE,
BBICOKOTEMIIEPATYPHBIE T€YH, JJICKTPONEUYb
TK.16.1750.IM.K),  aBTOKJIaB  BBICOKOTO
JTABJICHUS], CTOJ NUTH()OBAILHBIN

JlaGoparopuss XHUMHUYECKHX AaHAIU30B: MJIs
MPOBEJICHUST JTA0OPATOPHBIX, JUIJIOMHBIX U
HAy4YHO-HCCIIeI0BATENIbCKUX PadoT

JlaGopaTopHbIii KOMILIEKC OOOpYIOBaHUS II0
y4€OHBIM JUCHUTLIINHAM.

BecoBoe o6opynoBanue, CymmibHbIE MIKa(HI,
My(QelbHbIE TI€Y4d, MHUKPOCKOIMBI, HACOC
KamoBckoro, cocyn Jlproapa, KaabLIUMETp,
YCTAaHOBKA 110 OMNPEACIICHUI0 CBOOOIHOTO
okcuja Kanpius, Tekydectemep MXTU TH-2

JIaGoparopusi KOMITIO3UIIMOHHBIX MATEPUAIIOB:
L NIPOBE/ICHUS MPAKTUYECKUX,
1a00paTOPHBIX M HAYYHO-HUCCIIEI0BATEIbCKAX
pabor

MynpTUME IMAHBIA KOMILJIEKC (OBM,
MYJIbTUMEAUAIIPOEKTOP).

JlaGopaTOpHBIl KOMIUIEKC 000pyIOBaHHS IO
y4eOHbIM JUCLUILUIMHAM.

BecoBoe o6opynoBanue, CylmmabHbIE MKAQBI,
BCcTpsixuBarens  BVY-3,  ycraHoBka 1o
nosiyueHuto «CuHTe3-raza»

JlaGoparopuss ~ MOJAETUPOBAHUS
TEXHOJIOTUYECKHUX MPOLIECCOB

XUMHKO-

MynbTUMe ANITHBINI KOMILJIEKC
MYJIBTUMEAUATIPOEKTOP).
O5BM c TPEHAXEPHBIM
SIMULEX

(OBM,

KOMIIJICKCOM

TermnorexHoloruueckas Ha60paTOpI/I$I

Kanopumerp, mpubop  «llynabcap»  nmns
ONpE/eNIeHUs MPOYHOCTH HEpa3pyLIAOLIUM
METO/I0M, KaJlopuMeTpHrueckas bom0a

10.

JlabopaTopus peHTreHo()a30BOTO aHAIH3a

PentrenoBckue mudpakromerpsl JIPOH-2, 3,
4 ¢ Cu- n Fe-aHomamMu pEHTIE€HOBCKHX
TpYOOK, 00XHroBas, PEHTT€HOBCKUI
TU(PPaKTOMETP ARL X TRA, reyb
oOxkuroBass ¢ paboyeil Temmeparypou 110
1500°C, OBM C HEOOXOIUMBIM
MIPOTrpaMMHBIM O0eCriedYeHUEM

11.

JlaGoparopuss  HpOLIECCOB U
XUMHYECKOHN TEXHOJIOTHH

arraparoB

Kommiekc THIIOBBIX anmnaparoB u
BCIIOMOTaTEIILHOTO 000pyZ0BaHUs JUTS
U3y4YeHUs IPUHLHIIOB WX YCTPOWCTBA U
paboOThl,  OCHOBHBIX  XapaKTEpUCTHK U
ONTUMAJIBHBIX YCJIOBUI pPabOThl, METOIOB
COCTaBJICHUS WM  DPEIICHHUs  ypaBHEHUH
MaTepHaJbHOIO W  TEIUIOBOro  0allaHCOB
OCHOBHBIX IIPOLIECCOB, OIIpeCIICHUS
JBIKYIIEW  CUJIBI,  pacyera  CKOPOCTH
ITPOLIECCOB.

12.

BT mig rpynmoBbIX M WHAWBUAYAJbHBIX
KOHCYJIbTAIIUM, TEKYIIETO0 KOHTPOJIS,

Komnonano-xumuueckoe

(HAaHOTEXHOJIOTHYECKOE) obopynoBaHue:
sorbi-MS npubop s u3MepeHus yaeabHOR
MOBEPXHOCTH H TIOPHCTOCTH IO TOJHOU
U30TE€pME CO CTAHLUEH MOArOTOBKH 00pa3IoB
SORBIPREP®; JlazepHblii  aHanmmM3aTop
Zetatrac, Microtrac  (CILIA);  JlazepHsiit
aHanuzaTop pazMepoB yactuly ANALYSETTE




22 NanoTecplus; TBepaomep Nexus 4000 mo

Buxkkepcy, Kuymy, bpunenio;
KRUSSDSA30, mnpuGop nans u3MepeHus
KpaeBoro yria CMa4YuBaHUsI; [Teun,

aBTOKJIaBBl: aBTOKJIAB BBICOKOI'O JIABJICHUS IS
TECTHUPOBAaHUSI TOCTOSHCTBA O0bEeMa MPU3M
pactBopa, Testing (I'epmanms); ABTOKIAB ¢
perynastopoM Temmeparypsl PantepmRX-22;
JlaGopaTOpHBII aBTOKJIaB C  PEryisToOpoM
TEMIEPATYPbI paHTepM RX- 22,
BeicokoremneparypHast MHUKPOBOJIHOBasI
1eYb; MUuKpOCKOIIBL: CKAHUPYIOLUI
3JIEKTPOHHBIN MHUKPOCKOII BBICOKOTO
paspemenuss TESCANMIRA 3 LMU.

6.2. JIM1eH3MOHHO€E U CBO0OTHO pacnpocrpansaeMoe nmnporpaMmmHoe odecreueHue

No IlepeyeHb JIMIIEH3MOHHOTO PexBU3HUTHI MOATBEPKIAFOUIETO TOKYMEHTA
MPOrPaMMHOT0 OOeCTIeUeHUsI.
1. Microsoft Windows 10 | Cornmamenune Microsoft Open Value Subscription
KoproparusHas V6328633. Cornamenne aeiicreutensHo ¢ 02.10.2017
no 31.10.2023). Horosop MOCTAaBKH I1O
0326100004117000038-0003147-01 ot 06.10.2017
2. Microsoft Office Professional Plus | Cormamenune Microsoft Open Value Subscription
2016 V6328633. Cornamtenue aercrsurensHo ¢ 02.10.2017
mo 31.10.2023
3. Kaspersky  Endpoint  Security | Cyonuuensuonnbsiii qorosop Ne 102 ot 24.05.2018.
«Cranpapthsiii Russian Edition» Cpok nerictBus aunensuu 10 19.08.2020
I'paxxnancko-npaBoBoit Jlorosop (Kontpakt) Ne 27782
«[TocTaBka mpojyIeHHsI TIpaBa MOJIb30BaHUS (JUIICH3UN)
Kaspersky Endpoint Security ot 03.06.2020. Cpoxk
nevictus sureH3zun 19.08.2022r.
4. Google Chrome CBoboano pacnpoctpansiemoe 10 corimacHo yciaoBusM
JUIEH3UOHHOTO COTJIAIICHHUS
5. Mozilla Firefox CBobonHO pacrmpoctpansiemoe 1O cormacHo yCIoBHIM

JJUICH3MOHHOI'O COrJIallICHUA

6.3. Ilepeyenn yueOHBIX U3TAHUH U Y4eOHO-METOAUYECKUX MATEPHAJIOB

1. Tumomenko T. U., T'onoBuzunna T. E. ®U3MKO-XMMHUYECKUE CBOMCTBA CHIPHEBBIX U
TEXHOTEHHBIX MaTepuanoB. JlabopaTopHbIil mpakTUKyM: Y4yebHoe mocodue. - benropo:
N3a-Bo BI'TY um. B.I'.IllyxoBa, 2016. - 106 c.

2. TonoBuznuna T.E., Tumomenko T.U. YyeOnas HaydHO-HCcheaoBaTeiabckas paboTa
cryaeHta. Meroauueckue ykaszaHusi K BbinosiHeHHWIO YHUPC u BeImyCkHOM Hay4dyHOU
KBTU(PHUKALUOHHON paboThl ISl CTyJAeHTOB cnenuanbHoctei 240304 - Xumuueckas
TEXHOJIOTUS TYTOIUIABKMX HEMETAJUIMYECKUX WM CHIMKATHBIX MarepuanoB. — M3a-Bo
BI'TY, 2008.
3. Knaccen B.K. TexHomnoruss u ontumuszanus HPOU3BOACTBO IieMeHTa (ydueOHoe
nocobue). — benropoa: M3a-so BI'TY um. B.I'. lllyxosa, 2012. - 308 c.

4. Knaccen B. K., bopucos WM. H., ManyiiioB B.E. TexHorenHsle Marepuaibl B




pou3BOACTBE LleMeHTa. - benropoa: M3a-so BI'TY um. B.I'. Illyxosa, 2008. — 126 c.

5. TOCT 7.32-2017 Cucrema crtaHgapToB 1o wuHbopmaluu, OUOIUOTEYHOMY U
u3nareiabckoMy aeny. OTd4er o Hay4dHO-MccleaoBarelbckoil pabote. CTpyKTypa u
npaBuia opopmienus. — I[epensn. despans 2018 r.; B3amen 'OCT 7.32-2001; BBes.
2018-07-01 — M.: U3n-Bo «Cranmaptundopm», 2017. - 30 ¢

6. TOCT P 15.101-2021 Cucrema pa3pabOTKM ¥ TIOCTAHOBKM TMPOAYKIMU Ha
pou3BoJICTBO. [lOpsAIOK BBIMOJHEHHUS HAyYHO-HCCIIEIOBATEIIbCKUX padboT. — Baes.
2021-08-24. — M.: U3a-Bo «Poccuiickuii MHCTUTYT CTaHaapTuzamum», 2021. — 20 c.

7. TOCT 31108 — 2016 ILlementsl oOmiecTpouTenbHble. TeXHHYECKHE YCIOBHS. —
[lepeusn. despans 2019 r.; B3amen 'OCT 31108-2003; BBea. 2017-03-01. — M.: Uzn-
Bo «Cranmaptundopm», 2019. — 18 c.

8. TOCT 10178-85 IlopTmananeMeHT M NUIAKOMOPTJIAHAIEMEHT. TexHuueckue
ycrnoBusi. — Ilepewsn. (mo coctosHuio Ha okTsa06pp 2008 r.); BBem. 1987-01-01. —
IHemenTsl. MeToapl ucbiTanuii. O61ue nonoxenus. - Beex. 01.01.1978. — M.: U3a-Bo
crtanaaptos, 2008. — 8 c.

9. Metoabl U ipuOOPHI HAYYHBIX MCCIICOBAHUMN: 1a0OPATOPHBIM MPAKTUKYM: yuyeOHOE
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6.4. IlepeueHb HHTEPHET pPecypcoB, NPodeccHOHANBHBIX 023 JaAHHBIX,
MH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

1. COopHHMK HOpPMATUBHBIX JOKyMEeHTOB «CtpoitKoHCynbTaHT» www.snip.ru -
JlocTym ocyIiecTBIseTCs B 3aiie 3eKTpoHHBIX pecypcoB HTH (k.302).
2. DNeKTpOHHBIN YnTanbHBIN 3ai https://elib.bstu.ru/

ConepKUT MOJIHbIE TEKCThl yUEOHBIX U YUYEOHO-METOUYECKUX MOCOOU, MOHOTpaduil,
aBTOpaMHU KOTOPBIX SBJISIFOTCS IPENOJABaTENM YHHUBEPCUTETA; YUYEOHBIX U ydeOHO-
METOJUYECKMX  M3AaHUNA, TNPUOOPETEHHBIX BO  BHEIIHMX  H3JaTelbCTBAX U
KHUTOTOPIOBBIX OpPraHU3alMsIX; PEIKHMX M LEHHBIX W3JaHuid M3 (OHAA HAYYHO-
TeXHUYecKol  Oubnmoreku. JlocTym K  BJIEKTPOHHOMY  YWUTAJIbHOMY  3aly
OCYILECTBIISIETCSA C KOMIIBIOTEPOB JIOKAIBHOW CETH YHUBEPCUTETA U ceTH MHTEpHET

3. Hayunas snextponnas oudnuorexka eLIBRARY.RU elibrary.ru

Kpynueimmii poccuiickuii nHQOpMaMOHHBIA MOpPTan B 00JIaCTU HAYKH, TEXHOJIOTHUH,
MEJUILMHBI U 00pa30BaHus, CoAep)alluil pedepaTbl U MOJHbIE TEKCTHI Oosiee 19 MiH
HayuyHbIX cTared u nyOnukammii. Ha mmatdpopme eLIBRARY.RU goctynnb
aneKkTpoHHbIE Bepcuu Oonee 3900 poccHiicKMX HAyYHO-TEXHUUYECKUX JKYpHAJIOB, B TOM
yucie 6onee 2800 »ypHaloOB B OTKPHITOM JocTyne. B HacTosiee Bpemsi OTKpBIT
nocTyn K 79 pPOCCHMCKMM Hay4YHO-TEXHHMYECKUM KypHanam. JlocTynm K pecypey
OCYILECTBIISIETCA C KOMIIBIOTEPOB JIOKaJbHOM CETH YHHMBEpPCUTETa U B 3alle
ANEKTPOHHBIX pecypcoB (k.302).



