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PaGoyas mporpaMmMa cocTaBlieHa Ha OCHOBaHUH TpeOOBaHMI:

»  desiepabHOTO IOCY IAPCTBEHHOTO 06pa3oBaTeNbHOro CTaHAapTa BHICIIC-
ro o6pasosanus - 6akanaBpuar MO HalPABICHHIO nmoxrorosku 18.03.02
DHepro- U pecypcocOeperaromme npoLeccyl B XUMHUYECKON TEXHOJIOTUH,
HeTeXUMUH ¥ GMOTEXHONIOTHH, yTBEPKACHHOTO npukasoM MuHHCTEp-

cTBa HAYKM M BBICIIETO OOpa30BaHUA Poccuiickoii @enepaudd OT
07.08.2020 r. Ne 923.

* yueGHOTO IUIaHa, YTBEPIKICHHOIO yICHBIM COBETOM BI'TY
um. B.I'. Illyxosa B 2021 romy.
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1. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 11O JUCIIUIIJIMHE

KaTeFOpI/I}I KO):[ 1 HAUMCHOBAHUC HanmenoBanwne mmokasareis OLICHU-
(Tpymma) xomrre- Kon u naumerosanue WHIAKATOPA TOCTIKE- BaHUS pe3yibTaTa 00ydeHUs 10
TEeHIUH KOMIICTCHIHH HUS KOMIIETEHIINHA OUCLIUAIUINHE
Ob6menpodec- OIIK-2. Cnocoben uc- | OIIK-2.11. Ilpumens- | B pe3ynbrare oCBOCHHS JHCIIH-
CHOHAJIbHbBIC MOJIb30BaTh MaTeMaTH- | €T  MaTeMaTHYeCKHe, | IUTMHBI 00YJaIOIIUIACS JOIKEH
KOMIIETCHIINH yeckue, (Qusnyeckue, | puzndeckue, Gpuuko- | 3HaTh: MareMaTuyeckue, pusn-
(U3BHKO-XMMHUYECKHE, | XUMHYECKHE, XUMHUYe- | YeCKue,  (PU3MKO-XUMUYECKHE,
XUMHYECKHE METOJbl | CKHE  METOJbl  IpPH | XUMHUYECKHE METOJbl HCCIEeN0-
JUISL  penieHusl 3ajad | IPOBEICHUM HAy4YyHO- | BAHUSI CBHIPbEBBIX MAaTEpPUAJIOB,
npodeccroHanbHOI HCCIIeIOBATENbCKOM MOJIYIPOAYKTOB U IPOAYKTOB
NEeSTEIbHOCTH paboThI TEXHOJIOTUYECKOI0  Ipolecca
MIPOM3BOJICTBA
YMmerb: pabortath Ha nabopa-
TOPHOM O00OPYIOBAaHUM, TOJb-
30BaThCs HU3MEPUTEIbHBIMU
npubopamMd U  yCTpPOWCTBaMU
IIPU  OMPEICICHUN XapaKTepu-
CTUK MaTepuasoB, W3MEHEHUU
TEXHOJIOTHYECKOTO pexuma
MPOTEKaHUS IPOLECCOB
Baapern: merogamu o0paboTKu
W aHalu3a, MOJy4aeMbIX JKCIIe-
PUMEHTAJIBHBIX JTAHHBIX
[Ipodeccuo- IIK-5. Cmnocoben op- | [IK-5.1. [IpoBonut | B pe3ynbrare oCBOCHHUS AHUCLU-
HaJbHBIE KOM- | TAHU30BaTh U TIPOBO- | IOUCK, OOpaOOTKY U | IJTMHBI OOYUYAIOMIUICS TOTKEH
MeTSHIINH IUTh  UCCIICJIOBAHMS | aHATU3 CIIEHUAIbHBIX | 3HATh: CIIOCOOBI MOUCKA CIIELU-

CBOMCTB CBIPBEBBIX Ma-
TEpUAJIOB, UX H3MEHE-
HUW TIPU TOBBILICHUH
TEMIIEPATYphI, AHAIU-
3UpOBaTh IOJy4aeMbIe
pe3ynpTaTel g pas-
paboOTKU MeponpusATUI
[0  COBEPLIEHCTBOBA-
HUIO TEXHOJIOTHYECKUX
IIPOLIECCOB U TOBBILIE-
HUIO KayecTBa BBINYC-
KaeMOH NpOAYKLIUN

JUTEpPaTypHBIX HCTOY-
HUKOB, MPUMEHSET
pe3yabTaThl HUCCIEN0-
BaTEIbCKOU JI€ATEIb-
HOCTH B TEXHOJIOTHYE-
CKOM IIpolLecce Ipo-
W3BOJICTBA  BSDKYIIMX
MaTepHalioB

AITBHBIX HAy4YHO-
UCCIIeIOBATEIbCKUX U Ipodec-
CHOHAJIBHO-TEXHOJIOTUIECKUX
JUTEPATYPHBIX HCTOYHUKOB
Ymerb:  NpOBOAHUTH  ITOMCK
HAy4YHO-HUCCIIEJOBATEIIbCKUX U
npodeccuoHanbHo-
TEXHOJIOTUYECKUX
HBIX HCTOYHUKOB
Baaners: 00paboTkol U aHANH-
30M JIaHHBIX, TIOJYYEHHBIX W3
Hay4YHO-MCCIIEJOBATEIIbCKUX U
npodeccuoHanbHo-
TEXHOJIOTHYECKUX
HBIX HCTOYHHUKOB

JIUTEpaTyp-

JAUTEpaTyp-

[IK-5.5. OpranuzoBbI-
BaeT W TPOBOIMT JKC-
NepUMEHTAJIbHBIE HC-
CIIEZIOBaHMsS, HaIpaB-
JICHHbIE Ha TIOBBIIIE-
HUE KavecTBa BBITYC-
KaeMOW MpPOAYKIUU U

SKOHOMHIO  MaTepH-
aJIbHO-
SHEPreTUYECKUX  pe-

CYpcoB

B pesynbrate ocBoeHMs AMCIU-
TJTUHBI 00yYaIOIIUICS TOTKEH
3HaTh: TpeOOBaHUS, IpeIbsB-
JsieMble K COCTaBy M KayeCTBY
CBIpbs, MosypadpuKaToB U TO-
TOBBIX BSDKYIIUX W KOMITO3HIIH-
OHHBIX MaTepHasoB.

YMerb: TpUMEHATH (PHU3HKO-
XMMUYECKHE METOJbl I HC-
CJIEZIOBAHUS CBOMCTB CHIPbS, MO-
71y(haOpUKaTOB M TOTOBOM IPO-




IYKIMH; MPOBOJUThH aHalU3 CO-
CTaBa M Ka4yeCTBa CHIPbS, MOIY-
($habpuKaToB U TOTOBBIX BSIKY-
X ¥ KOMITO3UIIMOHHBIX Mare-
pHAJIOB, OIICHUBATh BO3MOX-
HOCTh 3aMEHBI MCXOJIHBIX CHIPh-
€BBIX KOMIIOHEHTOB Ha aJbTep-
HATUBHBIC TEXHOTCHHBIE MaTe-
pHAJIbI C 1IeJIbI0 MOBBILICHUS Ka-
4YEeCTBA BBITYCKAEMOU IIPOJYK-
MU U SKOHOMHUHM MaTepHalbHO-
HEPTETHYECKHUX PECYPCOB.
Baanerb: meTomamu 00paboTKH
W OILICHKH PE3YJIbTaTOB aHAIN3a
COCTaBa M KaYECTBEHHBIX Xapak-
TEPHUCTHK CBIPHS, Monyhadpuka-
TOB U TOTOBBIX BSIKYIIMX H
KOMITO3UITMOHHBIX MaTEPHUAJIOB.

[1IK-5.6. YuactByer B
pabotax Mo BHeIpe-
HUIO pe3yiIbTaToB
Hay4yHBIX HCCIIEA0Ba-
HUH B IPOM3BOJCTBO
LIEMEHTA U U3JIeIUN Ha
OCHOBE BSDKYIIMX Ma-
TEpUAJIOB

B pesynbTaTe ocBOCHHUSA AMCIIH-
IUTMHBI 00yYaIOUIUIICs T0JIKEH
3HaTh: npobieMbl U HampasJe-
HUS Pa3BUTUA XUMHYECKOU TeX-
HOJIOTUU BSDKYIIUX M KOMIIO3H-
[MOHHBIX MAaTEepUajoOB; OCHOB-
Hble TpeOOBaHUS K JKOJOTHYE-
CKO 0€30MacHOCTH HCIIOJIb30-
BaHUs TEXHOTCHHBIX OTXOJIOB B
MIPOU3BOJICTBE BSIKYIIUX Mare-
pHUaoB.

YMerb: CcpaBHUBATh, AHAIU3U-
poBaTh W OILIEHUBATh MEPCIEK-
TUBBl BHEAPEHUS PE3yJIbTATOB
Hay4HbIX HCCIEJOBAaHUN B TeX-
HOJIOTUYECKUI TPOIECC MPOU3-
BOJICTBA LIEMEHTA M JIPYTHX Bs-
KYIIAX MATepUajoB C IEJIbIO
obecrieyeHust PHEPro- M pecyp-
cocOepekeHus, yIydllIeHUs Ka-
YecTBa TOTOBOM MNPOIYKLIHMH U
CHIDKEHHUS HETaTUBHOTO BO3JICH-
CTBHUSI HA OKPY>KAIOUIYIO CPey.
Baaagerb: OCHOBaMHM HaBBIKOB
OIIEHKH TEPCIEKTUBBI BHEApE-
HUS  PE3yJIbTaTOB  HAy4HO-
HCCIIEI0OBATENIbCKOM paboOThl B
MPOU3BOJCTBO IIEMEHTA U JpPY-
TUX BSDKYIIAX MaTEPHAIIOB.




2. MECTO JUCHUIIJINHBI B CTPYKTYPE
OBPA3OBATEJBHON MTPOT'PAMMBI

1 Kommnerenuus OIIK-2. CniocobeH HCIIOJIb30BATH MAaTEMATHYECKHUE, (DU3ude-

CKHUC, d)H?)I/IKO-XI/IMI/I‘{GCKHC, XUMHWYCCKHMC MCTOJABI JJISL PCTIICHHUA 3a1a4 HDOdJeCCI/IOHaJH)-

HOM JICATCIILHOCTH.

I[aHHaH KOMIICTCHIIUA (I)OpMI/IpyeTCH CIICAYIOMMMU JUCHUITITIMHAMMU.

Craaus HaumeHoBaHMsI TUCITUTUIMHBL
1. Maremartuka
2. dusnka
3. WmxenepHas rpaduka 1 OCHOBBI KOHCTPYKTOPCKON JTOKYMEHTAIINH
4. DIEKTPOTEXHHUKA U MPOMBIIIJICHHAS 3JICKTPOHUKA
S. Oprannyeckasi XuMus
6. AHanuTHYeCcKas XUMHUS
7. IIpoueccsl 1 anmapaTbl XMUMAYECKON TEXHOJIOTHH
8. Duznyeckas XUMHUS
9. Konnounnnas xumus
10. OO011ast TEXHOJIOTHS CUITUKATOB
11. [TpousBoCcTBEHHAS SKCIUTyaTallMOHHAS MPAKTHUKA
12. [Tpon3BoaCTBEHHAS TEXHOJIOTHYECKas (TPOEKTHO-TEXHOJIOTHYECKas) MPaKTUKA
13. Hay4uHo-uccnenoBarenbckas padbora

2 Komnerenmus I1K-5. CriocoOeH OpraHu3oBaTh W MPOBOJUTH HCCICIOBAHUS

CBOMCTB CBIPBCBBIX MATCPpHAJIOB, HUX U3MCHECHUM IIPHU IIOBBINICHHMHN TCMIICPATYPhbI, dHA-

JU3HUPOBATH ITIOJIYYACMBIC PC3VJIBTATbhI JJIA DaBDa6OTKI/I Me‘[)OHDI/If{TI/Iﬁ 110 COBCPIICH-

CTBOBAHHUIO TCXHOJIOTHYCCKHUX ITPONCCCOB M ITOBBINICHHUIO Ka4YCCTBA BBIHVCKaeMOﬁ IIpo-

AYKITUH.

I[aHHaSI KOMIICTCHIIUA (bOpMI/IpyeTCH CJICAYIONIMMHU JUCHUIITIMHAMM.

CTa)II/ISI HanmenoBanus JAUCHUITIIMHBI

1. DH3HKO-XMMUYECKUE CBOWCTBA CHIPHEBBIX MAaTEPHAIOB M TEXHOTEHHBIX MPOAYKTOB

2. DU3HKO-XNMHYECKHE METO/bI aHAJIN3a

3. MCTO}IBI (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IX I/ICCJ'IG,Z[OBaHI/Iﬁ BSOKYIIHUX U KOMITO3UIIMOHHBIX MAaTEpU-
aJIOB

4, dusnyeckass XUMHS CHIIMKATOB

5. TexHonorust npOU3BOJICTBA LIEMEHTA

6. ITpoexkTHOE 0O0yUeHHe

7. XHUMHS BOKYIIUX MaTepUaAJIOB

8. Haydno-uccnenoBaTenbekas padboTa

9. TexHomnorus BSDOKYIIHUX U KOMITOBUIIMOHHBIX MAaTCpHUAJIOB € UCITIOJIB30BAHUCM TCXHO-
TE€HHBIX IPOJYKTOB

10. IIpon3BOACTBEHHAs IPEIMIUIOMHAS IPAKTHKA




3. OFbEM JUCHUTIIMHBI

O6m1ast Tpy1I0EMKOCTh AUCIUIIIMHBI COCTaBIIsAeT 9 3a4. equnuIl, 324 Jaca.
JIucIuIuInHa peaaTu3yeTcs B paMKaxX MPaKTHISCKOHN TOITOTOBKH.
dopMa IPOMEKYTOUHOM aTTecTaru JudhepeHIIMPOBAHHBIN 3a4éT, YK3aMEH.

Bun yueGHO# paboThI Bcero Cemectp Cemectp
4acoB No 7 Ne 8
OO6mas TpyA0EMKOCTh TUCIMILIUHBI, Yac 324 180 144
KonrakTHasi paGora (ay1uTOpHbIE 3aHATHSA), B T.4.: 135 85 50
JICKIIH — — —
J1ab0paTOpHBIC 133 85 48
MPAKTUYECKHE
IPYNIOBBIE KOHCYJIBTALUU B IEPUOJ TEOPETUUECKOTO 2 — 2
00y4eHUsI ¥ TPOMEKYTOYHOM aTTeCTalluu
CaMmocTosiTe1bHasi padoTa CTYeHTOB, BKJIIOYAsl HH/IH- 189 95 94
BHIyaJbHbIE U TPYNIOBbIe KOHCYJITAIMH, B TOM YHC-
Jae:
KYpPCOBOM IPOEKT — — —
KypcoBasi paboTa — — —
pacuéTHO-rpaduuecKoe 3a1aHKe — — —
WHIMBUYJILHOE JOMAIITHEE 3a/IaHue — - -
caMmocTosiTeNbHast paboTa Ha MOATOTOBKY K ayJUTOPHBIM 153 95 58
3aHATHAM (JIEKLIUH, TPAKTHYECKUE 3aHATHSL, JJabopaTop-
HBbIE 3aHSITHSI)
DK3aMeH 36 36




4. COAEP)KAHUE JUCIHUATIIMHBI

4.1 HaumeHOBaHMe TeM, UX COJepP:KaHHE U 00BEM

Kypc4 Cemectp /

OO0beM Ha TEeMATUYECKUI
paszen 1mo BuaaM y4eOHou
Harpy3KH, 4ac
s ¥t
No HaumMeHoBaHue paszena ‘é’ 2 ; g :
/i (kpaTKoe cojiepKaHue) = 3 E 5 E E E §
2 |E5| §5|€3:¢2
) > % Q. % 5 E &
S 20| 8 |5E¢g
c. < g < §
= |5 8ss
1 Hayuno-uccienoBarenbckas pabora — — 85 95
Bcero — — 85 95
Kypc4 Cemectp 8
OObeM Ha TeMaTHYCCKUI
paszzien 1o BuiaM yuyeOHon
Harpy3KH, 4ac
s ¥t
Ne HaumenoBanue pasaena °§’ 2 ; g z
joct ° 3
/11 (kpaTKoe cojziepKaHue) E{ § E & E 5 5 3
= SR 8§ x|ESEE
) = % Q. % 5 EZ
= é o 2 & |5 29
2, S ¢z E
= |5 Bss
1 Hayuno-nccienoBarenbekas pabora — — 48 58
Bcero — — 48 58
4.2. ConepxxaHue NPaAKTHYECKUX (CEMUHAPCKMUX) 3aHATHIA
He npexycMoTpeHO y4eOHBIM IIIIaHOM.
4.3. Conep:xaHue J1aDOPATOPHBIX 3aHATHIA
HanMeHoBaHIe CamocTosiTenbHast
No K-Bo paboTa Ha moAro-
pasnerna TUCIUILII- Tema 1a00paTOPHOro 3aHATHS
n/m -~ 4acoB | TOBKY K ayauTOp-
HBIM 3aHATHIM
cemectp Ne 7
1 | HHP | Hayumo-uccreoBarenbckas pabota 85 95
Bcero 85 95
cemectp Ne 8
2 | HUP | HayuHo-mccreoBatenbcKas pa6oTa 48 58
Bcero 48 58
UTOI'O: | 133 153




4.4, Conep:xaHue KypCcoBOIo MpoeKTa/padoThl
He npenycMoTpeHo y4eOHBIM MIIaHOM.

4.5. Conep:xxanue pacuéTHo-rpa¢puuecKkoro 3aJanms,
UHIMBUHIYAJIbHBIX JOMAIIHUX 32JaHUH

He npenycMOTpeHO y4eOHBIM TUIAHOM.



5. OHEHOYHBIE MATEPHAJIbI JUISA NPOBEJAEHUA TEKYIIET'O
KOHTPOJIsA, IPOMEXYTOYHOU ATTECTAIIUA

5.1. Peanu3zanmnsa KoMneTeHui

1 Komnerenuus OITK-2. CriocoOeH ncnoib30BaTh MaTEMATHYECKHUE, hu3nue-

CKHUC, d)I/I3I/IKO-XI/IMI/I‘-IeCKI/I€, XUMHWYCCKHMEC MCTOABI JJIA PCIICHUA 3a4a4 HI)Od)eCCI/IOHaJIB-

HOU JIEeITENHHOCTH.

Haunmenopanme HHAUKATOpa HJOCTHIKCHUS
KOMIICTCHII UM

Hcnonb3yembie cpeacTBa OIICHUBAHUS

OIIK-2.11. ITpumeHsieT MaTeMaTUYECKUE,
¢busnyeckue, PU3NKO-XMMUYECKHE, XUMU-
YEeCKUE METO/bI IIPY IPOBEJCHUH HAY4YHO-
U CCIIEI0BATEIbCKON PabOTHI

Drzamen, ouppepenyuposanuvlii 3auém, 3auuma om-
uéma

2 Kovmnerenuus [1K-5. CnocobeH OpraHu3oBaTh M OPOBOJUTH HCCICIOBAHUS

CBOMCTB CBHIPDbEBBLIX MAaTEpPUAJIOB, X M3MCHCHHUM NpPU MOBBLINICHUMU TEMIIEpaTyphbl, aHa-

JIU3HUPOBATH IIOJIYYACMBIC PC3VJIBTATBhI JJIA Da3Da6OTKI/I MEPOOPUSATUM I10 COBEPIICH-

CTBOBAHMK) TEXHOJOTMYSCKUX MPOLICCCOB M MOBBIIMICHUIO KAYE€CTBA BBINYCKAEMOM IPO-

AYKITUH.

HanmenoBanme HHAUKAaTOpa JOCTHIKCHUS
KOMIICTCHII N

HCHOJ’IB?»yeMBIe Cpe€acTBa OLCHHNBAHUA

IIK-5.1. IlpoBoaut mnouck, 00pabOTKy Hu
aHaIN3 CIICHHUAJbHBIX JIMTEPATYPHBIX HC-
TOYHUKOB, MPHUMEHSET Pe3yJIbTaThl HCCIIE-
JOBAaTEIbCKOM JEATEILHOCTH B TEXHOJIOTHU-
9YEeCKOM TIPOIIeCCE MPOU3BOACTBA BSIKYIIUX
MaTepHaioB

Dxzamen, ouppepenyuposanmviii 3auém, 3auuma om-
uéma

[1K-5.5. Opranu3oBbIBaeT U NMPOBOJUT dKC-
IIEpUMEHTAIbHBIE HCCIICJOBAHMS, HaIpaB-
JICHHBbIE Ha TIOBBIIIEHHWE KayecTBa BBINYC-
KAaeMON MPOIYKIUH U 3KOHOMHIO MaTepu-
AJIbHO-Y)HEPI€TUYECKUX PECYPCOB

Ox3amen, ouggepenyuposanHvlil 3a4ém, 3auuma om-
uéma

I1K-5.6. YuacTtByeT B paboTax 1o BHeIpe-
HUIO pEe3yJIbTaTOB HAyYHBIX HCCIIEOBAHUM
B IIPOM3BOJICTBO IIEMEHTA U U3JIEIHI Ha OcC-
HOBE BSDKYIIMX MaTeprajoB

Ok3zameH, ougpgepenyuposannvlii 3a4ém, 3auwuma om-
uéema

5.2. TunoBble KOHTPOJIbHbIE 32IaHUA [IJISl IPOMEKYTOUYHOM ATTeCTAlNHU

5.2.1. IlepeyeHb KOHTPOJIBHBIX BONIPOCOB (TUIOBBIX 3aIaHM)
1Ji51 3K3aMeHa / nuddepeHupoBaHHOTO 3a4éTa / 32a4€TA

B 7 m 8 ceMecrpax CTyIE€HT NHMIIET OTYET IO pe3yJpTaTaM Hay4dHO-
uccienoBarenbckoil padotel. HazBanue oTuéra COOTBETCTBYET pa3padaTbiBaeMoOl TeMe
IIPOBOJIUMBIX HAyYHBIX UCCIECAOBAHUN, BBITAHHON Hay4yHbIM pykoBoauresnem HIUP.

B cocTtaB oTu€Ta BXOAMT CilENyIOIIMH NepeueHb pa3padaThlBaeéMbIX IJ1aB U MOJ-

rJjiaB.




Bsenenue.

1. AHanmuTuuecKui 0030p JIUTEPATYPHI.

2. ®usnko-xuMuueckoe obocHoBanue. Llens u 3agaun padboThI.

3. DKcriepuMeHTalbHas 4acTh.

3.1. XapakTepHucTUKa ChIPhEBBIX U UCIIOIb30BAHHBIX MATEPUAJIOB,

3.2. MeTopl U METOAMKHU UCCIIEI0OBAHMIM,

3.3.-3... Pa3nenbl sSKkciepuMEHTATbHOM YacTH, MHAWBUYabHBIC JJI1 KaXI0W Te-
MBI U OTPaXKAIOIIUE €€ CYTh.

4. 3akiroueHue.

5. CMCOK UCOJBb30BAHHON JTUTEPATYPBI.

[Ipu u3MeHEeHNH NPEICTaBIsIEMbIX B OTUETE IV1aB U MOAIJIAB, a TAKXKE MOPsIIKA UX
U3JI0KEHUS, HEOOXOMMO COIJIacOBaTh JaHHbIE KOPPEKTUPOBKU C HAYYHBIM PYKOBOJIH-
tenieM HUAP. O6ném otuéra mo HUP cocrasnsier ot 35 1o 50 ctpanui.

Onenka no nupdepennupoanHomy 3auéry no HUP cknanpiBaercs U3 OLEHKU
HayuyHoro pykoBojutesnss HUP 3a npoaenannyio paboTy, 0T4ETa U OLIEHKH KOMUCCHHU 3a
WUTOTOBBIM JOKJIAJ. DK3aMEHAIIMOHHAsl OLIEHKA, MOMUMO COCTAaBIISIOIIMX OLICHHUBAHUS
i 1 depeHIIMPOBAHHOIO OTYETA, BKJIIOYAET B c€0sl OTBETHI HAa BOMPOCH! IO MpoJe-
JAHHOM Hay4YHO-HCCIIeIOBAaTEIbCKON paboTe Ha sk3ameHe. Pesynbrarel (utorm) HUP
yOJIMYHO TOKJIa/IbIBAIOTCS B KOHIIE CEIbMOT0 U BOCBMOT'O CEMECTPOB.

K HayyHO-HCClIeOBaTENbCKON pabOTe CTYAEHTOB NPEIBSABIAIOTCS CIEAYIOIINE
OCHOBHBIE TPEOOBAaHHUS:

1. I'my0okue TeopeTHYECKHE U MPAKTHYECKUE 3HAHUS TEMbI UCCIIEIOBAHU.

2. 3HaHWe OTEYECTBEHHON W 3apyO0eXHOW HAay4IHO-TEXHUYECKOW JIUTEPATyphl MO
TeMe paboThI.

3. 3HaHHWe MOCTIKEHUH W MPOOJIeM MPOMBIIIEHHOCTH CUIIMKATHBIX CTPOUTENb-
HBIX MaTepuanos Poccum.

4. YMeHue PUMEHATh HayYHbIE METObI NCCIICTOBAHMIMA.

5. CriocoOHOCTh K: aHaau3y; MCIOJIb30BaHUIO ISl 00paOOTKH HCCIEA0BATEINb-
CKHMX JAaHHBIX CTaHJAPTHBIX KOMITBIOTEPHBIX MPOTPaMM; BHECEHUIO MPAKTUYECKHUX pe-
KOMEH/IaIU K.

6. Brianenne HaBbIKaMM MPAKTUUECKUX HAYYHBIX HCCIICIOBAHUH.

7. ClocoOHOCTH K HAMMMCAHUIO U OPOPMIICHUIO PYKOTTUCHBIX TPYIOB.

8. YMmenne 000CHOBBIBATH U 3aAIHUINIATH CBOU MO3UIUH.

VYpoBeHb 3HAHUU CTYAEHTA [0 TEME HAy4YHO-UCCIIEA0BATEIbCKOW pabOThl OLIEHU-
BaeTCsl BO BpEMsI UTOTOBOTO JIOKJIa/Aa (3alUThl padOThl) U YUYUTHIBAETCS MPU BBICTABIIE-
HUU SK3aMEHAIMOHHOM OLEHKH.

Bo3MoskHbIE HanpaBiieHUs] HAYYHO-UCCIE0BATENbCKUX padoT:

1. OnTuMu3anust TPoLUEeccoB 00KUra KIMHKEpa U CKUTAaHUs TOIUIMBA BO Bpallla-
IOLMUXCS TIeYax.

2. CoBeplleHCTBOBaHHE KOMIUIEKCA TEIIOOOMEHHBIX YCTPOMCTB Bpallaromiencs
Me4YH Ha OCHOBE ONTUMU3ALIMU MPOLECCOB TEIIIOMAaCCOOOMEHA.

3. Pa3paboTka HOBBIX KOMITO3MIIMOHHBIX MaTE€pPUATIOB CO CHEIUATBHBIMH CBOM-
CTBaMH.

4. Vcnionb30BaHME TEXHOTEHHBIX OTXOJO0B B TEXHOJOTMU MPOU3BOJICTBA IEMEHTA
C LIETIBIO SHEPTO- U pecypcocOepeKeHN .

5. HccnenoBaHue MpoLECCOB THUAPATALMU BSDKYIIUX MATEPUAIOB U H3YyYCHHUE
CBOMCTB IMIpaTHBIX (a3s.



5.2.2. IlepeyeHb KOHTPOJbLHBIX MATEPUAIOB
JJISL 3aIHMThI KYPCOBOI'0 MPOEKTa/ KYpPCcOBOi padoThI

He npenycMoTpeHO yueOHBIM TUTAHOM.

5.3. TunoBble KOHTPOJIbHBIE 3aIaHUA (MATEPHAJIbI)
AJISl TEKYLIero KOHTPOJIS B ceMecTpe

He mpexycMoTpeHO y4eOHBIM TUTAaHOM.
5.4. Onucanue KpUTepueB OLIEHUBAHUS KOMIIETEHIMI U IIKAJIbI OLleHUBAHUS
[Tpu mpomMexyTouHOM aTTecTanmuu B (opMme dK3ameHa, auddepeHITMpOBaHHOTO
3auera, TudPepeHInpPOBaHHOTO 3aueTa MpHU 3alIUTe KypCOBOrO0 MPOEKTa/padoThl HC-
MOJIB3YETCsl CIEeAYIONas IIKajla OLEHUBAHUS: 2 — HEYJIOBJIETBOPUTEIBHO, 3 — YJIOBIIE-

TBOPUTEIIBHO, 4 — XOpOLIO, 5 — OTIMYHO.

KpI/ITCpHHMI/I OLCHUBAHUA IIOCTI/I)KGHI/Iﬁ MoKa3aTelIeh SIBJISIOTCS:

IlokaszaTenb OLlEHUBaHUS Kpurepuit onennBanus

3HaHus 3HaHUE TEPMHUHOB, ONPEICICHUN U TOHATUHI
3HaHUE OCHOBHBIX 3aKOHOMEPHOCTEH MPOTEKAHUS MPOIIECCOB MPH
CHUHTE3€ U TMApaTaluy BSHKYIIUX U KOMIIO3ULUMOHHBIX MaTepHa-
JIOB, a TAK)K€ OCOOCHHOCTEH MOTyYeHUs U3/ICIMI HAa UX OCHOBE
O0BEM OCBOCHHOTO MaTepuaa
IlonHOTa OTBETOB HA BOIPOCHI
YETKOCTH U3II0KEHUS U HHTEPIPETALIMS 3HAHUI
YMenus YMeHue nonb3oBathbes MpudopaMu U 1abopaTOpHBIM 000pYI0Ba-
HUEM TIPU TPOBEJICHUH HAYYHO-UCCIIE0BATEIHCKON paOOThI
YMeHue IpoBOAUTH aHAIN3 COCTaBa M KayecTBa ChIPhs, MOIydad-
PUKATOB M TOTOBBIX BSDKYIIMX M KOMITO3HIIMOHHBIX MaTEpHaJIOB;
OIICHUBATh BO3MOXHOCTh 3aMEHbI MCXOIHBIX CHIPHEBBIX KOMIIO-
HEHTOB Ha AJIHTEPHATUBHBIC TEXHOTCHHBIC MATEPHAIIHI
YMeHue cpaBHUBATh, aHAJU3UPOBATh U OLIEHUBATh MEPCHEKTHUBBI
BHEJIPEHUS Pe3yJbTaTOB HAYYHBIX MCCIICIOBAHUN B TEXHOJIOTHYE-
CKHIl mpouecc INpou3BOACTBA LIEMEHTA U JAPYTUX BSLKYIIMX Marte-
puaioB
Hagpixu Bnagers mMeromamu oOpabOTKHM M aHANW3a, MOJy4aeMbIX JKCIIe-
PUMEHTAJIBHBIX JAHHBIX
Brnanets mMeromamu 00paOOTKHM M OICHKH PE3yIbTAaTOB aHaIW3a
COCTaBa M KAYECTBEHHBIX XaPaKTEPHUCTUK CHIpbs, monydabdpuka-
TOB Y TOTOBBIX BSKYITUX M KOMIIO3UITMOHHBIX MaTepPHAJIOB
Bnanenne ocHOBaMHM HaBBIKOB OLIEHKH MEPCIEKTUBBI BHEAPEHUS
pe3yIbTaTOB HAYYHO-HCCIICIOBATEIHCKOH PAaOOThI B TMPOU3BO/I-
CTBO IIEMEHTA U APYIUX BSDKYIIUX MaTepUaoB

O]_IeHKa mpernogaBaTejIeM BBICTABJISICTCA MHTCIPAJIBHO C YIIéTOM BCCX ITOKa3aTe-
JIeU U KpUTCPHUCB OLICHUBAHUS.



OneHka copMUPOBAHHOCTH KOMIIETEHIIMM 110 OKA3aTet0 3HAHMUSL.

Kpurepuit YpoBEHb OCBOEHUSI M OLICHKA
2 3 4 S
3HaHue TepMHUHOB, | He 3HaeT Tepmu- | 3HaeT OCHOBHBIE | XOPOIIO 3HaeT | OTIMYHO  3HAET
onpeeaecHu i U | HbI, ONpPEACNICHUs | TEPMHUHBI, ONpe- | TEPMHUHBI, TEPMUHBI,
MMOHSTHHN W TIOHATHUS TEX- | IJICHUS W TIOHS- | ONpPEAeIICHUs U | ONpeNesieHusT |
HOJIOTMM TIPOU3- | TUSI TEXHOJIOTHU | TOHATHUSA ITOHATUS
BOJICTBA  BSIKY- | IPOM3BOJCTBA TEXHOJIOTHH TEXHOJIOTHH
IIMX ¥ KOMIIO3M- | BSOKYIIUX U KOM- | IPOU3BOJICTBA MIPOU3BOJICTBA
IMOHHBIX  MaTe- | MO3UIMOHHBIX BSDKYILAX U | BDKYIIUX u
pHUajoB MaTepHuaioB KOMITO3UIIUOHHBIX | KOMIIO3HI[MOHHBI
MaTepUaJioB X MaTepUajioB
3Hanue ocHOBHEIX | He 3Haer ocHoB- | UMeer 3HaeT  OCHOBHBIC | 3HACT
3aKOHOMEPHOCTEM | Hbl€ 3aKOHOMEp- | MPEACTABICHHUE 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH
MPOTEKAaHUs TMpO- | HOCTH  MPOTEKa- | 00 OCHOBHBIX | POTEKAHUS MPOTEKAHUs
LIECCOB MPHU CUHTE- | HUA  MPOIECCOB | 3aKOHOMEPHOCTSX | MPOLIECCOB MpU | IPOIIECCOB TP
3¢ U THUApPATAlUU | IPU CUHTE3€ U | IPOTEKAHUSA CHHTE3E U | CHHTE3e u
BSDKYIIMX M KOM- | TUIpaTalMu  Bf- | IPOLIECCOB  IPH | TMApaTaluu rUJpaTaluu
MO3UIIMOHHBIX Ma- | )KYIIUX U KOMIIO- | CHHTE3€ U | BSDKYIIUX U | BSDKYIIUX u
TEpUAJIOB, a TAKXKE | 3UIMOHHBIX  Ma- | TUJpaTaluu KOMIIO3UIIMOHHEIX | KOMITO3UIIMOHHEI
OCOOCHHOCTEH I10- | TEPHUAJIOB, a TaK- | BSOKYIIHX U | MaTepuasos, a | X MarepuasnoB, a
JTy4eHUs U3ACNUi | ’Ke OCOOCHHOCTH | KOMIO3UIIMOHHBI | TaKXke TaKxKe
Ha UX OCHOBC MOJIY4eHHUs] U3Je- | X MaTepuaoB, a | 0COOCHHOCTH 0COOCHHOCTU
JIMI Ha UX OCHOBE | TaKXke MOJIYYECHUS MOJIYYECHUS
0COOCHHOCTSX M3JCIMA  Ha HMX | H3JCINM Ha HX
MOJIyYEHUS OCHOBE OCHOBE,
M3JICIIMA  Ha HX MIPEICTABIISACT
OCHOBE CBS3b MEXIY
MEXaHU3MOM
MPOTEKAHMS
peaKuuit B
TEXHOJIOTUH
BSDKYIIIHX
MaTepuanoB i
KauyeCTBOM
MOJIy4aeMOr o
MIPOJyKTa
O0BéM ocBoeHHO- | Marepua, 3HaeT TONBKO oc- | 3Haer  Mmarepuan | Obnanaer TBEp-
ro Marepuaia MPETYyCMOTPEH- HOBHOM Marepua | JUCHUIUIMHBI B J10- | IBIM W TOJHBIM
HBI KypCOM HU3Y- | AMUCHUUIUIMHBI, HE | CTATOYHOM 00bEME | 3HAHHEM  Marte-
4aeMOM  JHWCIU- | YCBOWJI €r0 JIeTa- puana JIACITH-
IUINHBI, HE OCBO- | JICH IUINHBI, BJIAJCET
€H JIOTIOJTHH-
TEIbHBIMM ~ 3Ha-
HUSIMHA
Ilomaora otBeToB | OTBETHI Ha | OTBeTHl Ha BOIpPO-| OTBETHI Ha | [TomHO u
Ha BOIMPOCHI OONBIIMHCTBO Chl JaHBI B JIOCTa- BOMPOCHI JaHbI B | Pa3BEPHYTO
BOIIPOCOB OTCYT- | TOYHOM  00BEME, MOTHOM  O0BEME, | OTBEYaeT Ha BCE
CTBYIOT WJIH JaHBI | HO HE PACKPHITA UX| MPH OCHOBHEBIE i
HEBEPHO CYILIHOCTb JIOIOJTHUTEILHBIX JIOIIOJIHUTEILHBIC
BOIpOCax BOIIPOCHI
JOTYIIEHbI
HETOYHOCTHU
YérkocTh m3noxe- | Yérkocts  m3n0- | OTCYTCTBYET W3noxennas  uH- | M3noxkeHHas  uHj




HHUSI U HWHTEpIIpe-
Tanusg 3HaHUU

KEHHsI MaTepuasa | CTpyKTypu3auus | popmauust umeeT | GopManusi umee]
OTCYTCTBYET U3JIOKEHHOW WH- | CTPYKTYpHU3aLUI0, | YETKYK0 CTPYKTYH
dopmanuu, UH- | HHTepIpeTanus pu3anuio, JIaHE
TepIpeTamusi OcC- | OCHOBHBIX 3aKOHOB | BEpHAasi HWHTEPIIpe-
HOBHBIX 3aKOHOB | U 3aKOHOMEpPHO- | Tallusl  OCHOBHBIX
M 3aKOHOMEpPHO- | CTEl BEpHA, HO | 3aKOHOB H  3aKOf
CTed HOCHUT TMO- | UMEET Hecylle- | HOMEPHOCTEMN
BEPXHOCTHBIA Xa- | CTBEHHbIE  HETOY-
pakTep, Qopmy- | HOCTH
JIMPOBAHUE  TEP-
MHHOB U OIIpeje-
JICHUI UCKAKEHO
He wumoctpupy- | Bemmonnser no- | Bemmonnser mnosic- | Bemmonuger no-
er W3JI0KEHUE | SCHSIONINE CXEMBI | HIIOIIUE PUCYHKH | SICHAIONIUE  PH-
MOSICHAIOIIUMHU u PUCYHKHU | U CXE€MbI KOPPEKT- | CYHKU U CXEMBbI
CXEMaMH, PHUCYH- | HEOpEKHO U C | HO M TIOHSITHO TOYHO H© aKKY-
KaM{ ¥ MpUMepa- | OluOKaMu paTHO, PpacKpbl-
MU Bas MOJIHOTY
YCBOEHHBIX 3Ha-
HUH
Hesepno wusmara- | Jlomyckaer  He- | [pamotHo u 1o | ['pamoTHO M TOU-
€T U UHTEPIPETH- | TOUHOCTH B W3- | CYIIECTBY M3Jaraer | HO M3JlaraeT HH-
pyeT 3HaHus JO)KEHUU U HH- | HHOpMALIHIO dopmanuto, ne-
TepIpeTaluu WH- JAaeT  CaMOCTOS-
dbopmaruu TEJIbHBIE BBIBOJIbI

Onenka chopMUPOBAHHOCTH KOMIIETCHIIMH MO MOKAa3aTeN0 Y MEHUS

Kpurepuit YPOBEHb OCBOCHHMS M OLICHKA
2 3 4 S
Ymenue nonb3o- | He ymeer mnomb- | PaGotaer Ha npu- | CaMOCTOSTENHHO CamocTosATeNbHO
BaTbCsl MpuOOpamu | 30BaThCcsi TpHOO- | Oopax u jabopa- | paboTaeT Ha | paboraer Ha
U J1abOpaToOpHBIM | paMH U J1abopa- | TOpHOM 000pyno- | mpubopax U | mpubopax "
0o0opynoBaHuEM TOPHBIM  00OpY- | BAHUU TMpU Tpo- | Ja0OPaTOPHOM 1abopaTopHOM
Opyd TPOBEACHUU | IOBAHMEM  MPU | BECHUU HAY4YHO- | 000pyI0BaHUU IpPU | 000pYIOBAHUU
HAy4YHO- MIPOBEICHUH UCCIIEIOBATENb- | POBEIACHUN pyd TPOBEICHUH
UCCIIeI0BaTeNb- Hay4YHO- CKOM paboThl MpH | HAYYHO- Hay4HO-
CKOM pabOTHI HCCIIeI0BATEIb- 3HAUUTEIFHON WCCIIEIOBATENILCKO | MCCIIEIOBATEIHCK
CKOM paboTHI CTOPOHHEeH  mo- |#  paboThl  mpH | Ol paboTHI
MO HE3HAYNUTEIbHON
CTOPOHHEN
TTOMOTITN
VYmenue  mpoBo- | He ymeer mpoBo- | lomyckaer — He- | MoxeTr npu He3Ha- | CaMOCTOSITENbHO
IUTHh aHaJM3 CO- | AWTh aHalM3 | TOYHOCTH U | YUTETPHOW TIOMO- | IPOBOJUT  aHAIIN]
CTaBa W KayecTBa | CBOMCTB M Kade- | OIIMOKH Ipy | MU MIPOBOJIUTH | CBOMCTB 7
CBIpBsi, TONydad- | CTBa CHIPhS, MO- | IPOBEJACHUN aHa- | aHAJIM3 CBOWMCTB W | Ka4eCTBA  CHIPhS

pUKaTOB W TOTO-

BbIX BSUKYIIUX M | TOTOBBIX  BSDKY- | KQUeCTBa ChIPbd, | MONIy(GaOpUKATOB U | TOTOBBIX BSIKYIIHX
KOMITO3UIIMOHHBIX | IIUX W KOMIIO3H- | MOJy(haOpUKaTOB | FOTOBBIX BSDKYLIMX | U

MaTepHalioB; OLe- | HIMOHHBIX  Mare- | U TOTOBBIX BSi- | U KOMIIO3WIHOH- | KOMIIO3UIIMOHHBIX
HUBATb  BO3MOXK- | PHAJIOB JKYIIUX U KOMIIO- | HBIX ~MAaTepHUasoB; | MaTepUaoB,;
HOCTb 3aMEHBI HC- 3UIMOHHBIX  Ma- | OLICHUBAaTh BO3- | OLICHUBAET
XOJIHBIX CBIPBEBBIX TEpUAJOB MOHOCTb 3aMEHBI | BO3MOXKHOCTb
KOMIIOHEHTOB ~ Ha HUCXOIHBIX CBIPbE- | 3aMEHBI HCXOHBIX
AJIbTCPHATUBHBIC BBIX KOMIIOHEHTOB | CBIPBEBBIX

nyhabpukaToB U

JIn3a CBOWCTB WU

KadueCTBa ChIpbA,

noJy(habpUKaTOB 1




TEXHOI'C€HHBIE Ma- Ha  aJbTEPHATHB- | KOMIIOHCHTOB  H
TePHUAITBI HbIE TEXHOTCHHBIC | AlbTEPHATUBHBIE
MaTepHuabl TEXHOI'CHHBIE
MaTepUabl
VYmenue cpaBHu- | He ymeer cpas- | Jlonmyckaer Mosxet I'pamoTHO
BaTh, AHAIM3UPO- | HUBATh, AHAIHM3U- | HETOUHOCTH Y| CpaBHUBATH, CpaBHHBACT,
BaTb W OIICHWBAThH | pOBaTh W OIICHU- | OIIMOKHU NpH| aHAIU3UPOBATh M | AHAJTU3UPYET U
MIEPCIICKTUBBI BaTh TMEPCICKTH- | CPABHCHUH, OIICHUBATh OIICHUBACT
BHEJIpEHUS pe- | BB BHEJIPEHUS | aHAIIU3E Y| IEPCTIIEKTUBBI MEePCIEKTUBBI
3y/lIbTaTOB  Hay4- | pe3yIbTaToOB OIICHUBAHUH BHEJIPCHUS BHE/PEHUS
HBIX  HCCJIEIOBA- | HAYYHBIX HCCIIe- | IePCIEKTHB pe3yabTaToOB pe3yIbTaToOB
HUU B TEXHOJIOTH- | IOBAaHUH B TEXHO- | BHEAPCHUS HayYHBIX HAYYHBIX
YECKMH  TpolecC | JIOTHYECKUH TIpo- | pe3ysIbTaTOB HCCIENOBAaHUNH B | HCCICAOBAHUNA B
MPOM3BOJICTBA IIe- | IECC  MPOU3BOJ- | HAYYHBIX TEXHOJOTHYECKUH | TEXHOJIOTHYCCKH
MEHTa U JIPYTUX | CTBa IIEMEHTAa | | UCCJICJAOBaHWN  B| mpolecc % nporiecc
BSDKYIIUX MATEpPH- | IPYTHX BSOKYIIUX | TEXHOJOTUYECCKHUH | MPOU3BOJICTBA MIPOU3BOJICTBA
aJioB MaTepuasioB rporecc [EMEHTa U JIPYTHX | lIeMEHTa H
MIPOU3BOJICTBA BSDKYIITUX JIPYTHX BSOKYIIHX
[EMEHTa U IPYTuX| MaTepuaioB  IpU | MAaTEPHAIIOB
BSDKYIIIUX HE3HAYUTEILHOM
MaTepHuasoB CTOpOHHEH
ITOMOIIIH.
OI.[GHKa C(l)OpMI/IpOBaHHOCTI/I KOMHCTCHHI/Iﬁ o 1rokasateiro HaBbIKH.
Kpurepuii YpoBeHb OCBOCHHS M OIICHKA
2 3 4 5
Brnanets wmeroma- | He Bmaneer me- | Hemocratouno xo- | Xopouro Biazaeer | OTIMYHO BiajieeT
MU O00paboOTKM U | TomaMu  00pa- | polio BiIageeT Me- | Mmerogamu  oOpa- | merogamu  oOpa-
aHanM3a, ToJiyda- | OOTKM W aHauu- | ToJgaMu o0paboTKu | OOTKM M aHanu3a, | OOTKM W aHaIu3a,
E€MBIX SKCIIEpH- | 32, TIONYYaeMBbIX | U aHAIM3a, TMOJY- | MONyYaeMbIX OJKC- | TOMy4aeMBIX JKC-

MCEHTAJIbHBIX JaH-
HBIX

AKCIIEPUMEH-
TaIbHBIX  JIaH-
HBIX

YaCMbIX OKCIICpHU-
MCHTAJIbHBIX JaH-
HBIX

NEPUMCHTAJIbHBIX
JaHHBIX

MNEPUMCHTAJIbHBIX
JaHHBIX

Bnamers Merona-
MU 00paboTKu u
OLICHKU pEe3yJbTa-
TOB aHalm3a Co-
crTaBa W Kade-
CTBEHHBIX  Xapak-
TEPUCTUK  CBIPBA,
noytygpabpukaToB u
TOTOBBIX BSDKYLIUX
A KOMIIO3UIMOH-
HBIX MaTepuasoB

He Bnanmeer Mme-
TogamMu  obOpa-
OOTKH M OLICHKH
pe3yIIbTaTOB
aHalli3a CcocCTa-
Ba M Ka4eCTBEH-
HBIX XapaKTepu-
CTHK CBIPBS,
nony¢pabpuka-
TOB U TOTOBBIX
BSDKYIIIUX 51
KOMITO3HUIIMOH-
HBIX MaTepua-
JIOB

Henocrarouno xo-
pOIIO BiIafeeT Me-
ToJIaMH 00pabOTKH
U OLEHKH pe3yiib-
TaTOB aHaju3a Co-
cTaBa W  Kadye-
CTBEHHBIX Xapak-
TEPUCTHK  CBIPHS,
nony(habpukaTos
U TOTOBBIX BSIKY-
IMX U KOMIIO3U-
[IMOHHBIX MaTepu-
aJioB

Xopomo BIaaceT
MeTrogamMu  oOpa-
OOTKM U OILIEHKHU
pe3ysbTaToB aHa-
JaM3a  cocTaBa M
KayeCTBEHHBIX Xa-
PaKTEepUCTUK  CBI-
pps, mnonydadpu-
KaToB U TOTOBBIX
BSOKYIIMX W KOM-
MO3UIIMOHHBIX Ma-
TEpUaJIOB

OTnuYHO BiAgEeT
MerogamMu  oOpa-
OOTKH U OLIEHKH
pe3yabTaTOB aHa-
Ju3a  cocraBa M
KaueCTBEHHBIX Xa-
PaKTEPUCTUK  ChI-
ppsi, mnonyhadbpu-
KaTOB M TOTOBBIX
BSOKYIIIMX U KOM-
MO3UIIMOHHEBIX Ma-
TEepHUajIoB

Bnagenne  ocHo-
BaMHu HAaBBIKOB
OLIEHKU  IIEepCIIEK-
THUBBI BHeJIpeHI/ISI
pe3yJIbTaToOB
HAay4YHO-

He Bnameer oc-
HOBaMH HAaBbI-
KOB IEPCIEKTH-
BbI BHe)IpeHI/ISI
pe3yJIbTaToB
Hay4YHO-

Henocrarouno xo-
poIIIo BiIaJIeeT OcC-
HOBaMHU HAaBBIKOB
OIICHKH TIePCIICK-
TUBB  BHEAPEHUS
pe3yIbTaTOB

Xopoio BIaaceT
OCHOBaMHU  HaBbI-
KOB OILIEHKU IIep-
CIIEKTUBBI BHEJpeE-
HUSl Ppe3y/bTaToOB
Hay4HO-

OTnuuHO BiazeeT
OCHOBaMH  HAaBBI-
KOB OLIGHKH TIep-
CIIEKTHBBI BHEJpE-
HUS  Pe3yJIbTaTOB
Hay4HO-




HCCIIeI0BATEIb-
CKOW paboTel B
MPOU3BOACTBO IIe-
MEHTa U JpYyrux
BSOKYIIUX MaTepH-
aJoB

HCCIIEI0BATENb-
CKO paboThl B
HPOHU3BOACTBO
LEMEHTa U ApYy-
TUX  BSDKYIIUX
MaTepuaioB

Hay4YHO-
HCCIIeIOBATEINb-
Ckoi paboTel B
MIPOU3BOJICTBO ILie-
MEHTa ¥ JpPYrux
BSDKYIIIUX MAaTepH-
aJloB

HCCIIeI0BATEIb-
CKOM paboTel B
MIPOM3BOICTBO I1e-
MEHTa U JpYyrux
BSDKYIIIMX MatTepu-
ajoB

HCCIIEeI0BATEIb-
CKOW paboTel B
IPOU3BOACTBO IIe-
MEHTa U JpYyrux
BSDKYIIMX MaTepH-
aJoB




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANMYECKOE OBECIIEYEHHE

6.1. MaTtepuajbHO-TeXHHYECKOe o0ecreyeHune

HaunmenoBanue crienuaibHBIX IIOMEILIEHUN U
MTOMENICHUH JJIS1 CAMOCTOSITEIbHON paboThI

OcCHAILIEHHOCTD CIEMUATILHBIX [IOMEIEHUN U
MTOMEIICHUH JJI1 CaMOCTOSITEIbHOM pabOThI

3a KypcoBOro W AWIUIOMHOTO MPOEKTUPOBa-
Hus u yaeoHas ayautopus (YK2 103)

Mynbrumenuitaeiii  komruieke (OBM, mysb-
TUMEINANPOCKTOP, AKYCTUYECKasi CUCTEMA)

3an KypcoBOTO M TUILUIOMHOTO MPOEKTHUPOBA-
Hus u yaeOHas ayautopus (YK2 212)

Mynbrumenuitaeiii  komruieke (OBM, mysb-
TUMEINANPOCKTOP, aKyCTHYeCKas CHCTeMa),
KOMITbIOTEPHI

JIaGoparopusi TEPMHUYECKHX METOJOB HcCCIe-
nosanus (YK2 104; YK2 105)

Hepusatorpadsr dupmber MOM, npubop cuH-
XpoHHOro TepmMuueckoro ananuza STA 449 F1

JIaGoparopusi MHKPOCKOITUYECKUX HCCIEO-
Banuii (YK2 106)

Cranok orpe3Hoi Minitom, cTaHok nuiudo-
BaJIbHO-TIONIMpOBaNbHEI LaboPol-5, mukpo-
ckon NU 2 ¢upmer Carl Zeiss Jena, mukpo-
ckont MBC-1, mukpotsepaomep [TMT-3

[Ipenaparopckas (YK2 107)

JlaGopaTtopHass mocyaa U H3MEpHUTENIbHbIE
1puOOpbI

JlaGopaTopus obxura u bu3uKo-
MEXaHWYCCKHUX HWCIBITAHUN: JIJIST MPOBEICHUS
na00OpaTOpHBIX, JUIUVIOMHBIX ¥  HAy4HO-
uccnenoparenbekux padot (YK2 109)

JlaGopaTopHbIil KOMILIEKC 000pynOBaHUS IO
y4eOHBIM JUCIUTUTHHAM.

[TomonbHOE 0OOpynoBaHue (ammapar pas-
MOJbHBIN, BuOpomensHuna JIEJI, BuGpormio-
1aJKa, JApoOMIIKa TPEXBAJIKOBAs, M3MENIbUH-
TeNb BHOpAMOHHBINA, MenbHUIIA MBJI, Menb-
Huiel mapossie MIIIJIK-2-12), o6opynoBanue
quist ucnbitanuil nementa no 'OCTy (mamnHa
ucneltatensHas MMH-100, mammba pa3psis-
Has P-0.5, memanka maGoparopHas OeryHKO-
Bas, Habop cut KCHU, mnoepxHOCTEMEPHI
[IMII-500, mpecca rungpapmudeckue [1CY-10
u [ICY-50, mpecc I1-125, cmecutens Testing
1.0205, BCTpsAXUBAIOIMIMIA CTON CO CYETUHKOM,
npubop Buka), obopynoBanue s mpoBese-
HUsl o0ura (meun My(enbHble, BHICOKOTEM-
nepaTypHble neuu, JJIEKTPOIEeYb
TK.16.1750.IM.K), aBTOKJIaB BBICOKOTO /1aB-
JIEHHU$, CTOJI I (OBATBHBIH

JlaGopaTopusi XWMHUYECKHX aHAJM30B: IS
MIPOBE/ICHUST J1TAOOPATOPHBIX, IMIJIOMHBIX U
Hay4yHO-HccienoBaTenbekux pador (YK2 110)

JlaBopatopHblii KOMILIEKC 00OpYyIOBaHUS IO
y4eOHBIM JUCHHUIUIMHAM.

BecoBoe ob6opynoBaHue, CyIIIbHbBIE MIKADBHI,
My(denbHbIE Teud, MUKpPOCKombl, Hacoc Ka-
MOBCKOro0, cocys Jlproapa, KaablUMETp, yCTa-
HOBKa IO OINpPEJEICHUI0 CBOOOAHOIO OKCHIA
Kajpius, Tekydectemep MXTU TH-2

JIaGopatopusi KOMIO3ULMOHHBIX MaTepHajoOB:
JUI TIPOBECHUS TMPAKTUYECKUX, Jaboparop-
HBIX M Hay4YyHO-UCCIEJ0BaTEIbCKUX paldoT
(YK2 111)

MynpTumenuiiaeiii kommieke (OBM, mynb-
TUMEIUATIPOEKTOP).

JlaGopaTopHbIif KOMILIEKC 000pynOBaHUS IO
y4€OHBIM JUCIUILINHAM.

BecoBoe o6opynoBaHue, CymMIbHbIE MIKA(BI,
BCcTpsixuBarenp BY-3, ycraHoBka 1o moiyde-
Huto «CUHTE3-Ta3a»




JlaGoparopuss ~ MOAETUPOBAHUS  XUMHKO-

MynbrumennitHelii  komruieke (OBM, mymb-

TexHoJiornueckux nporeccon (YK2 118) TUMEIUATIPOEKTOP).
9BM C  TPEHAXEPHBIM  KOMIIJIEKCOM
SIMULEX
8. Tennorexnonoruueckass sadoparopust (YK2 | Kanmopumerp, npudop «llymbcap» mns ompe-
208) JICJICHUSI TIPOYHOCTU HEPa3pyIIAOIIUM METO-
JIOM, KaJJOpuMeTpuiecKas bomoba
9. JlaGoparopusi  pentrenodaszoBoro ananusa | Pentrenosckue audpakromerpsr [IPOH-2, 3,
(VK2 208) 4 ¢ Cu- u Fe-anomamMu PEHTTEHOBCKUX TpPY-
00K, 00XXHIrOBasi, PEHTTEHOBCKHI IU(PAKTO-
Metrp ARL X’TRA, neunr oGxurosas ¢ pabo-
yeil remneparypoit 10 1500°C, OBM ¢ Heo0-
XOJMMBIM TPOrPaMMHBIM 00ecTieyeHHEM
10. | YuranpHbH 3am OMOMMOTEKH Ui caMocTOs- | Crienuanu3upoBaHHas MeOeNb, KOMIIbIOTEP-
TeJIbHOU paboThI Hasl TeXHUKa, MOJKItoueHHas K cetu «HTep-
HET», UMEIONIast JOCTYN B DJICKTPOHHYIO HH-
dbopMaInmoHHO-00pa30BaTENbHYIO CPEAY
11. | bubnuoreka kadenpsl (YK2 119a) CreuunanusupoBaHHasi MeOenb;, KypHalbl,

KHHUTH, MCTOANYKHU

JlabopaTopust TIPOILIECCOB U aIIapaToB XHUMH-
yeckoii TexHoznoruu (YK2 403)

KoMIurtekc TUIOBBIX anmapaTroB W BCIIOMOTa-
TEJILHOTO 000pYJOBaHUS Ul U3yYEHUs IPUH-
LIMIIOB HX YCTPOMCTBa M pabOThl, OCHOBHBIX
XapaKTEPUCTUK U ONTUMAJIBHBIX YCIOBHH pa-
OOTBl, METOJOB COCTAaBJICHHUS U PELICHUS
YpaBHEHMH MaTepUaJIbHOTO U TEIUIOBOrO Oa-
JJAHCOB OCHOBHBIX IIPOLIECCOB, OIPEICIICHUS
JBIDKYIIEH CUIIBI, pacuyeTra CKOPOCTH IIpOLieC-
COB.

IBT miga rpynmoBeIX UM WHIAWBUAYAJIBHBIX
KOHCYJbTAIUH, TEeKyIIero KoHTpoJsi, Ne 108

Komnonano-xumuueckoe (HaHOTEXHOJIOIUYe-
ckoe) obOopynoBanue: sorbi-MS mpubop mis
WU3MEpPEHUS YAEIBHON MOBEPXHOCTH U IOPHU-
CTOCTM IO TIOJHOM H30TE€pPME CO CTaHLUEH
noarotoBku o6pasuos SORBIPREP®; Jla-
3epHbI  aHanmu3atop Zetatrac, Microtrac
(CHIA); JlazepHblit aHanM3aToOp pa3MepoB Ya-
ctuit ANALYSETTE 22 NanoTecplus; Tsep-
nomep Nexus 4000 no Bukkepcy, Knymy,
bpunenmo; KRUSSDSA30, npubop mi1s us3-
MEpeHUs] KpaeBoro yria cMmauuBanus; [leuw,
aBTOKJIaBbI: aBTOKJIAB BHICOKOTO JIABJICHUS JIJIs
TECTHUPOBAaHUSI TOCTOSHCTBA O0beMa MpPU3M
pactBopa, Testing (I'epmanusi); ABTOKJIaB ¢
peryastTopoM Temmneparypsl PantepmRX-22;
JlaGopaTopHbIil aBTOKJIaB C  PETYISITOPOM
Temneparypbl pantepMm RX- 22; Bricokorem-
nepatypHas MHKPOBOJHOBas Tmedb; Mukpo-
CKOTIBI: CKaHUPYIOIIMNA 3JIEKTPOHHBIH MHKpPO-
ckon Bbicokoro paszpemeHusi TESCANMIRA
3 LMU.




6.2. JInueH3uoHHOE U CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe oOecriedeHue

No Hepequb JIMOCH3WOHHOI'O IIPOrpaMMHOI'O PexBHU3UTEH IMOATBCPKAAOMIETO JOKYMCHTA
obecreueHus.
1. | Microsoft Windows 10 KopriopaTuBHast Cornamenne Microsoft Open Value Subscrip-

tion V6328633. Cornamienne IelCTBUTEILHO
¢ 02.10.2017 mo 31.10.2023). Jloroop mo-
crasku ITO 0326100004117000038-0003147-
01 ot 06.10.2017

2. | Microsoft Office Professional Plus 2016 Cornamenue Microsoft Open Value Subscrip-

tion V6328633. CornameHue IeCTBUTENBHO
¢ 02.10.2017 mo 31.10.2023

3. | Kaspersky Endpoint Security «Crangapt- | CyOonunen3uonnbiii  goropop Ne 102 ot
HeIii Russian Edition» 24.05.2018. Cpok neucTBUsS JIMLEH3UU [0
19.08.2020

I'paxxnancko-npaBoBoit [loroBop (KoHTpakr)
Ne 27782 «llocTaBka nmpojyieHUsI IpaBa MoJb-
3oBanus (nmmuensun) Kaspersky Endpoint
Security ot 03.06.2020. Cpox neicTBUs JH-
nensuu 19.08.2022r.

4. | Google Chrome CBobOoano pacmpoctpansiemoe 1O coracHo
YCIIOBHSIM JIMIICH3HOHHOTO COTJIAIIICHHUSI

5. | Mozilla Firefox CBobonmHo pacmpoctpansemoe I1O cormacHo
YCIIOBHSIM JIMIICH3HOHHOTO COTJIAIIICHHUSI

6. | lluxrta2 CBoOoOaHO pacmpocTpaHsieMOe MPOrPaMMHOE
obecrieueHue

7. | AutoCAD Jlunensus

8. | Simulex JInnensus

6.3. [lepeyeHb yueOHBIX U3IAHUI U YUeOHO-METOAMYECKHX MATEPHAIOB

1. Tumomenko T. U., I'onoBuzauna T. E. ®u3nko-XuMUYECKHE CBOMCTBA CHIPhE-
BBIX M TEXHOTEHHBIX MarepuaioB. JlabopaTopHbIii MpakTUKyMm: YdeOHOe mocodue. —
benropon: M3n-so BI'TY um. B.I'.IllyxoBa, 2016. — 106 c.

2. T'omoBuznuna T.E., Tumomenko T.M. YdeOHas HaydHO-HCCIIEIOBATEIbCKAS
paborta crtynenta. Meronuueckue ykazanus K BoinosiHeHHi0 YHUWPC u BwimyckHOU
Hay4YHOU KBaJdu(UKAIMOHHOW paboOThI Uil CTYAEHTOB crneunanbHocteil 240304 — Xu-
MHUYECKas TEXHOJIOTHSI TYTOTUIABKMX HEMETALTMYECKUX W CUJIMKATHBIX MaTepHayioB. —
H3n-Bo BI'TY, 2008.

3. Knaccen B.K. TexHosnorust u onTuMu3anusi NpoU3BOJCTBO IleMeHTa (yueOHoe
nocooue). — benropon: M3n-so BI'TY um. B.I'. IllyxoBa, 2012. — 308 c.

4. Kimaccen B. K., bopucos U. H., ManyiisioB B.E. TexHorennsie Matepuasnsl B
npou3BoJcTBE iemeHTa. — benropoa: M3n-so BI'TY um. B.T'. [llyxosa, 2008. — 126 c.

5. TOCT 7.32-2017 Cucrtema ctanaaptoB mo uHpopmaiuu, OUOIMOTEeYHOMY U
u3aTenbCcKkoMy neny. OT4eT 0 HaydyHO-HCClIeoBaTebcKoi padore. CTpyKTypa U mpa-
Buiia opopmienus. — [lepeusn. @espans 2018 r.; B3amen 'OCT 7.32-2001; BBea. 2018-
07-01 — M.: U3a-Bo «Cranmaptundopm», 2017. — 30 ¢

6. TOCT P 15.101-2021 Cucrema pa3pabOTKH MW TOCTAaHOBKH MPOMYKIIMH Ha
pon3BoACTBO. [lOpsOK BBIMOTHEHUS HAyYHO-HCCIIENOBATEIbCKUX paboT. — Baen.
2021-08-24. — M.: U3n-Bo «Poccuiickuii MHCTUTYT cTa”aapTu3anumn», 2021. — 20 c.




7. TOCT 31108 — 2016 IlemenTsl obmiecTpouTenbHbie. TEXHUYECKUE YCIOBUS. —
ITepeusn. despans 2019 r.; Bzamen 'OCT 31108-2003; Ben. 2017-03-01. — M.: Uzx-
B0 «Cranaaptundopm», 2019. — 18 c.

8. 'OCT 10178-85 TlopTiaHAEMEHT U NUIAKOMOPTIAHALIEMEHT. TexHuYecKue
ycious. — [lepeusn. (mo cocrosiuio Ha okTsA0ps 2008 1.); BBea. 1987-01-01. — [lemen-
Tel. Metoas!l ucnblTadnii. O0mme nmonoxenus. - Beex. 01.01.1978. — M.: U3a-Bo craH-
naptos, 2008. — 8 c.

9. Metoasl U mpuOOPHl HAYYHBIX HCCIEAOBAHUN: JaOOPAaTOPHBIN MPAKTUKYM:
yaeOHnoe mocobue / B.B. CrpokoBa, M.C. AreeBa, B.B. Hemo6oBa, B.C. Bamunus. —
benropoa: U3n-Bo BI'TY, 2015. — 83 c.

10. TI'opmikos, B.C. MeToapl (pU3MKO-XUMUYECKOTO aHAIM3a BSKYIIMX BELIECTB:
yue6. mocobue. / B.C. I'opuikos, B.B. Tumaies, B.I'. CaBenbeB. — M.: Briciias mikouna,
1981. - 335 c.

11. Topmikos, B.C. ®usnueckass XuMHsI CUIIMKATOB U JIPYTUX TYTOIUIABKUX CO-
eAMHEHUI: YUeOHUK Jisi BYy30B M0 CIell. «XHUM. TEXHOJIOTHUS TYTOIIaB. HEMETAl. U CHU-
mukatHbiXx MarepuanoBy. / B. C. I'opmikos, B. I'. Casenbes, H. ®. ®enopoB. — M.:
Bricmras mxomna, — 1988. — 400 c.

12. YmepoB-Mapmak, A.B. Kanopumerpus nuementa u 6erona: N30panueie Tpy-
el / A.B. Ymepos-Mapmak; noa. pen. B.I1. Conosa. — X.: U3n-Bo «®akt», 2002. —
183 c.

13. IItapk, M. Iement u ussects / W. IlTapk, b. Buxt; nox pex. IT. Kpuserko;
nep. ¢ HeM. A. Tymaranosa. — K., 2008. — 480 c.

14. byrt, I0.M., Tumames B.B. IIpakTnkym no XuMr4€CKON TEXHOJIOTUN BSIXKY-
IIMX MaTEpPHUATIOB: y4eb. mocoOue sl XUMHKO-TEXHOJIOTMYECKUX crenuaibHocTeil BY -
3o / FO.M. byrt, B.B. Tumaiues. — M.: Beiciias mkona, 1973. — 504 c.

15. TOCT 30515 — 2013 Ilementsl. OOMEe TEXHUYECKUE YyClIOBUA. — B3amen
I'OCT 30515-97; BBen. 2015-01-01. — M.: U3n-Bo «Cranmaptuadopm», 2019. — 42 c.

16. TOCT 310.1-76. LlemenTtsl. MeTonbl ucnbiTanuii. OOIIKE IMOJOKCHUSA. —
Bgen. 1978-01-01. — M.: U3n-Bo cTrangaptos, 1992. — 10 c.

17. TOCT 310.2-76. Llementsl. MeTonpl ompenenacHUsT TOHKOCTH IOMOJIA. —
Bgen. 1978-01-01. — M.: U3n-Bo cTrangaprtos, 1992. — 12 c.

18. TOCT 310.3-76. llemenTtsl. MeTOaBI OmpeneneHus] HOPMAIbHON TyCTOTHI,
CPOKOB CXBaThIBaHUS U PAaBHOMEPHOCTH m3MeHeHus oobema. — Ben. 1978-01-01. — M.:
N3n-Bo crangaptos, 1992. — 16 c.

19. TOCT 310.4-81. Liementsl. MeTobl onpeneneHus mnpezaesia NpoYHOCTH TpH
m3rube u cxaruu. — Ben. 1983-07-01. — M.: U3a-Bo crangaptos, 1992. — 14 c.

20. I'OCT 310.5-88. LlemenTsl. MeTobI ONIpeICIICHNS TEIIOBbIICICHNS. — BBe.
1987-01-01. — M.: Uzn-Bo crangaptoB, 1992. — 10 c.

21. TOCT 310.6-2020. Ilementsl. MeToasl ompenesieHUs BOJOOTACICHUS. —
Bren. 2020-08-07. — Bzamen I'OCT 310.6-85. — M.: U3n-Bo «Cranmaptundopm,
2020. -7 c.

22. TOCT 5382-2019. IlemeHTsI 1 MaTepualbl IIEMEHTHOTO TIPOU3BOICTBA. Me-
TOABI XUMHAYeCcKoro a”amms3a. — Beex. 2019-10-17. — Bzamen 'OCT 5382-91. — M.:
N3n-Bo «Crangaptuadopmy», 2019. — 69 c.



6.4. IlepeyeHb MHTEPHET PecypcoB, NPodeccHoOHAIBLHBIX 023 TaHHbIX, MH-
(hopMaAMOHHO-CIIPABOYHBIX CHCTEM

1. COopHUK HOpPMATUBHBIX NOKyMeHTOB «CTpoiKoHcynbTaHT» www.snip.ru -
JlocTym ocyIiecTBiIseTcs B 3aie 3eKTpoHHbBIX pecypcoB HTH (k.302).

2. DneKTpOHHBIN YuTaNbHBIN 3ai https://elib.bstu.ru/

CopepXHUT MOJHBIE TEKCThI YUYEOHBIX U y4eOHO-METOAUYECKUX MOCOOUIA, MOHO-
rpaduii, aBTOpaMH KOTOPBIX SBIISIOTCS TMPENOAaBATEIN YHHBEPCUTETAa; YUYEOHBIX U
y4eOHO-METOIMUECKUX WU3JTaHHM, MPUOOPETEHHBIX BO BHENTHUX H3aTEIIbCTBAX M KHH-
FOTOPrOBBIX OpraHU3alMAX; PEAKUX M LEeHHBIX W3JaHui u3 (oHIa Hay4HO-
TEXHUYECKON OmOnuoTeku. JlocTyn K 3J€KTPOHHOMY YHUTAJIbHOMY 31y OCYILECTBIISACT-
Cs1 C KOMIIBIOTEPOB JIOKAIBHOW CETH YHUBEPCUTETA U ceTH MHTEpHET

3. Hayunas snextponnas 6ubnunorexka eLIBRARY.RU elibrary.ru

Kpynneimmii poccuiickuii ”HGOPMAIMOHHBIN TOpTaid B 00JaCTH HAYKH, TEXHO-
JIOTUHU, METUIIMHBI U 00pa30BaHMsl, CoJepKaIui pedepaTsl U MOJHBIE TEKCTHI Oosee 19
MJTH. Hay4HbIX cTaTeil u nmyonukanuii. Ha mnatdopme eLIBRARY.RU noctynHs a5ek-
TpoHHbIe Bepcun 6osee 3900 poccuiCKiX HAYYHO-TEXHUYECKUX KYPHAJIOB, B TOM YHC-
ne 6osiee 2800 >xypHaAJIOB B OTKPHITOM J0CTyne. B HacTosmiee BpeMs OTKPBIT JTOCTYIT K
79 POCCHUICKUM Hay4YHO-TEXHHUUYECKUM >XypHanaMm. /IoCTyIl K pecypecy OCYIIECTBIISIETCS

C KOMIIBIOTEPOB JIOKAJIBHOM CETU YHUBEPCUTETAa U B 3aJie DJICKTPOHHBIX PECYpPCOB
(x.302).



