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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCHUITVIMHE

HanmenoBanue
Kon n HaumeHoBaHue
MOKa3aTeNs
Kareropus (rpymnmna) Kon u HanmeHoBanue UHJUKaTOpa
. OLICHUBAHUS
KOMITETEHIIHH KOMITIETEHIINH JOCTHKEHUS
pe3ynbrata 00y4eHus
KOMIIETCHIINH
110 TUCIUIUINHE
Oo6menpodeccuonans | OITK-1 Cioco6en OIIK-1.1. Bnageer 3HATH: OCHOBBI
bI€ KOMITETEHIUHN CTaBUTh U pelIaTh MaTeMaTHYeCKUM MaTeMaTHYECKOTro
WHXCHEPHBIC U anmaparoMm JUIs anmnapara Ipu CUHTE3€ U
[Ipumenenue HayYHO-TEXHUYECKHUE | ONMHUCAHUS, aHaJIH3a, UCCJIEJIOBAaHUH
(byHIaMeHTaIbHBIX 3a/1a4u B 00J1aCTH TEOPETUYECKOTO U HaHOMAaTepHaJoB
3HAHUU B MOJIy4EHUS U 9KCIIEPUMEHTAILHOTO YMerth: BoIOHpaThH
npodeccuoHaTbHON UCCIIE/IOBaHUS UCCJICIOBAHHUSI U WHCTPYMEHTHI
NesITeIbHOCTH HaHOMAaTEepPHAJIOB U MOJIETTUPOBAHUS MaTeMaTHYECKOTrOo
HOBBIX MEX- IPOIIECCOB CUHTE3a U ammaparta JJisl CHHTe3a 1
JTUCIUIUTMHAPHBIX UCCJIEIOBAHMUS UCCJIEIOBAHMUS
HaINpaBIICHUH C HAHOMAaTepPHAaJIOB HaHOMAaTepHaJoB
HCIOJIb30BaHUEM Buaners: HaBbIKaMu
€CTECTBEHHOHAYYHbIX MIPUMEHEHHUST OCHOBHBIX

U MaTeMaTHYECKUX
Moaenen

MPUKJIaIHBIX TPOrpaMM
U CPENICTB
aBTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHMUS JIsI
TEOPETUYECKOT0 U

AKCIEPUMEHTAIEHOIO
VICCIIEIOBAHNUS
HaHOMAaTEepHaJIOB
OIIK-1.2. Hcnonws3yet | 3HATh: HAYYHBIN
Hay4HbIN UHCTPYMEHTapUU
WHCTPYMEHTapUu ¢bu3KKYN TBEpAOTO TeNa

(¢U3UKK TBEPAOTO Tena
JUISL ONIMICAaHUs, aHAJIH3a,
TEOPETHUECKOTO U
IKCTIIEPUMEHTAIBHOTO
UCCIICIOBAHHUS u
MOZECTTHPOBAHUS
IPOLIECCOB CUHTE3a U
HCCIIEZIOBAHHS
HaHOMAaTepHaJoB

JUIS TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO
UCCIIEIOBAHHUS
HaHOMAaTepHaJioB
YMeTh: BEIOUpPATh
Hay4YHBII
UHCTPYMEHTapUU
(bU3UKH TBEPIOTO Tea
JUIS TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO
UCCIICIOBAHHUS
HaHOMAaTepHaoB
Baanernb: HaBBEIKAMU
MPUMEHEHHUS HAyYHOTO
WHCTPYMEHTapHs
(bU3UKH TBEPIOTO Tela
JUIS TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO
UCCIICIOBAHMS
HAaHOMAaTepHaJIOB

OIIK-1.3. Hcnonb3yet
(UBUKO-XUMHUYECKUH
MOJXOJ JJisl ONHCAHUS,

3HaTh: (usMKo-
XUMHUYECKUH MMOIXOI
JUISl TEOPETUYECKOTO U




aHaju3a,
TEOPETUYECKOTO u
AKCIIEPUMEHTAIILHOTO
HUCCJICOIOBAHUS n
MOJICTTUPOBAHUS
NpPOIIECCOB CHHTE3a U
HCCJICIOBAHMS
HaHOMaTEePHAJIOB

9KCIIEPUMEHTAILHOTO
UCCIICIOBAHMS
HaHOMAaTepHaJoB
YMeTh: BEIOUpPATh
(UBUKO-XUMUYECKUH
HOJXO JUIs
TEOPETUUECKOI0 U
HKCIEPUMEHTAIBHOTO
UCCJIEIOBAHMUS
HaHOMAaTepHaJoB
Baanerns: HaBRIKAMU
npUMEeHEeHHs (PU3HKO-
XUMHYECKOr0 oIX0aa
JUIS TEOPETUYECKOTO U

SKCIIEPUMEHTAILHOTO

UCCIIEI0BAHUS

HAaHOMAaTepHaJIOB
OIIK-1.4. cnonb3yer | 3HaTh: OCHOBHBIE
MPUKIIaTHBIE MPUKIIaTHBIE
MpOrpamMMBbl U CPEACTBA | IPOrPAMMBI U CPEICTBA
ABTOMATHU3UPOBAHHOTO | AaBTOMaTU3UPOBAHHOIO

IIPOEKTUPOBAHUS IIPU
PEIICHUH HHKEHEPHBIX
3a1a4y

MMPOCKTUPOBAHUA IJIA
TEOPETUUECKOI0 U
AKCIIEPUMEHTAIBLHOTO
UCCJIEIOBAHMUS
HAHOMAaTepPHAaJIOB
YmeTb: BEIOUpaTh
OCHOBHBIC ITPUKIIAAHBIC
IPOrPaMMBbI U CpPeJICTBA
ABTOMATU3UPOBAHHOT'O
MPOEKTUPOBAHUS JIJISI
TEOPETUIECKOTO U
9KCIIEPUMEHTAILHOTO
HUCCIICO0BaHUA
HaHOMAaTepHaJoB
Baanernb: HaBBEIKAMU
MPUMEHEHUS] OCHOBHBIX
HNPUKIAIHBIX IPOTpaMM
U CPE/ICTB
ABTOMATU3UPOBAHHOT'O
MPOEKTUPOBAHUS JIJISI
TEOPETUIECKOTO U
9KCIIEPUMEHTAILHOTO
UCCJIEIOBAHMUS
HAHOMAaTEPHAJIOB

OIIK-4 Cnocobeu
BBITTOJIHATE
HCCIICIOBAHUS HpI/I
pEIICHUH
I/IH)KeHepHBIX n
HAYYHO-TEXHHUYCCKUX
3aja4, BKIIrO4as
IUTAHUPOBAHKE U
MOCTAHOBKY CJIOKHOTO

OIIK-4.1. CocraBnsieT
IIJIaH HAay4HO-
HCCIIEI0BATEIIbCKOM
JIeATEIbHOCTH,
BKJIIOYAst
JIUTEPATYPHBII MOUCK,
CPOKH U
MIOCJIEIOBATEIbHOCTh
AKCIEPUMEHTAIBHOMN

3HATB: IPUHIIUIIBI
CO3JIaHMS,
HCCIICIOBAHMS U
MIPUMEHEHUS
HAHOCHCTEM U
HAaHOMAaTEPHUAJIOB;
METOJIOJIOTUIO HAYYHBIX
HUCCIIEIOBaHUN

YMeThb: IUIaHUPOBATh U




AKCIIEPUMEHTA,
KPUTHYECKYIO OLICHKY
Y UHTEPIIPETALINIO
pE3yJIbTaTOB

paboThl, OOCYKICHHS U
aHaJIM3a pe3ylIbTaToB

HCIIOJIL30BaTh Ha
MPaKTUKE 3HAHUS O
MIPUHIIMATIAX HAyIHO-
HCCIIEA0BATEIbCKOM
JIeITENBHOCTH;
HUCITIOJIBb30BAaTh B
npodheccCuoHaTbHON
NCATCIIbBHOCTHU 3HAHUS O
METOJIaX U CPEICTBAX
HUCCIIEIOBAHNA,
MIPUMEHEHUS ¥ CO3JIaHHsI
HAHOCUCTEM U
HAaHOMAaTEPHUAaJIOB
Baagernb: HaBBIKAMU
MIPOBEICHNST HAYYHO-
HCCIICI0BATEIILCKUX
paboT 1Mo co31aHuIo,
HCCIICAOBAHUIO U
MIPUMEHEHUIO
HAHOCHUCTEM U
HAHOMATEPUAJIOB

OIIK-7 Cniocoben
paszpabaThIBaTh 1
aKTyallu3UpPOBAThH
HAYYHO-TEXHHUYECKYIO
AOKYMCHTAIIUIO B
00J1aCTH TIOJTYICHHS
HaHO-MaTEePHUaJIOB

OIIK-7.1. Ucnonb3yer
TEXHUYECKYIO
CIIPAaBOYHYIO
JUTEPATYypYy,
HOPMAaTHUBHbBIC
JOKYMEHTHI ITPH
BBITTOJIHCHUH
HCCIIEN0BATEIbLCKOMN
paboTeI B 0OIacTH
TEXHOJIOTUH U METO/IOB
JTMarHOCTUKHU
HaHOMAaTEepPHAaJIOB

3HaTh: HCTOYHUKH
TEXHHYSCKOHN U
CIIPaBOYHOU
JUTEPATYPHI,
HOpMaTI/IBHBIX
JTIOKYMEHTOB JIJISI
BBIITOJTHCHUSL
HCCIIEN0BATEIbLCKOMN
paboTeI B 0OMacTH
METOH0B JUArHOCTHUKHU
HaHOMaTEPHAJIOB
YMmeTb: BHIOUpaTh
NCTOYHUKHN
TEXHHYISCKOHN U
CIIPaBOYHOU
JUTEPATYPHI,
HOpMaTI/IBHBIX
JTIOKYMEHTOB JIJIS
BBIITOJIHCHUSL
HCCIIE0BATEIbLCKOMN
paboTeI B 0ONacTH
METOH0B JUArHOCTHUKHU
HaHOMAaTEPHAJIOB
Baanernb: HaBBEIKAMU
HCIIOIL30BaHUS
NUCTOYHUKOB
TEXHHYSCKOHN U
CIIPaBOYHOU
JUTEPATYPHI,
HOpMaTI/IBHBIX
JIOKYMEHTOB JIJISI
BBIITOJIHCHUSL
HCCIIEN0BATEIbCKOMN




paboTsl B 0bsacTH
METOAOB JUATr'HOCTUKHN
HaHOMaTEePHAJIOB

OIIK-7.2. CocraBnsieT
OTYETHI MO
SKCIICPUMCHTAJIbHBIM U
TEOPETUUECKIM
HUCCIIENOBAHUAM,
MPAKTUYECKOU
JCATCIIBHOCTU B
COOTBETCTBUHU C
YCTaHaBJIMBACMBIMU
TpeOOBaHUSAMHU

3HaTh: TpeOOBaHUS K
COCTaBJICHUIO OTYETOB
no
9KCIIEPUMEHTAIBHBIM U
TEOPETUUECKUM
UCCIIETOBAHUSIM
YMersb: cOCTaBIIATh
OTYETHI 1O
AKCIIEPUMEHTAJILHBIM U
TEOPETUUECKUM
UCCJIEI0BAHUSAM
Biaanerns: HaBRIKAMU
KOHTPOJIA
MPAKTUYECKOU
JeATEIbHOCTH B
COOTBETCTBUHU C
yCTaHABIMBAEMbIMH
TpeOOBaHUSIMU

[TpodeccronanbHbIe
KOMIICTCHIIIH

[IpousBoacTBEeHHO-
TEXHOJOTUYECKUMN

[TIKB-1 Cnocoben
OCYIIECTBIISTh
OpraHHU3aIOHHO-
METOIMYECKOE
PYKOBOJICTBO
pa3paboTKoit
CTPOUTCIIbHBIX
KOMIIO3HUTOB C
HaHOCTPYKTYPUYIOIIHU
MU KOMITOHCHTaMH

[IKB-1.1. PykoBoaut
UCTIBITAaHUSIMU HOBBIX U
MOIU(PHUIMPOBAHHBIX
KOMITO3HTOB
CTPOUTENBHOTO U
CIIEUATIBHOTO
Ha3HAYCHUS

3HaTh: HCTOYHUKH
MIpaBUJI UCTIBITAHHS
HOBBIX U
MOAU(PHUITIPOBAHHBIX
KOMITIO3UTOB
CTPOUTEITLHOTO U
CIIEIIMAJILHOIO
Ha3HA4YEHUS

YMerh: yCTaHABIMBATH
MpaBujIa UCTIBITAHUS
HOBBIX U
MOAUPHUITIPOBAHHBIX
KOMITIO3UTOB
CTPOUTEITLHOTO U
CIIEIIMAIBLHOIO
Ha3HA4YEHUS
Baanernb: HaBBEIKAMU
KOHTPOJISI UCTIBITAHU I
HOBBIX U
MOAU(PHUITIPOBAHHBIX
KOMIIO3UTOB
CTPOUTEITLHOTO U
CIIEIIMATILHOIO
Ha3HA4YEHUS

[IKB-1.2.
OcyuiecTBisieT
OpTaHHU3AIIIO
pa3paboTKu U
ONITHUMH3AINH COCTABOB
CTPOUTENIbHBIX
MaTepUaoB C

HAHOCTPYKTYPHUPYIOIIH
MU KOMIIOHEHTaMU

3HaTh: npaBuia
OpraHu3aluu
ONTUMM3ALMH COCTABOB
CTPOUTENIbHBIX
MaTepUaloB ¢
HAHOCTPYKTYPHUPYIOIIH
MU KOMIIOHEHTaMU
YMerh: MJIaHUpPOBATh
MEPONPUSITHS 110




ONTUMHM3AIMN COCTAaBOB
CTPOUTEINBHBIX
MaTEepHUAJIOB C
HaHOCTPYKTYPUPYIOLIH
MM KOMIIOHECHTaMH
Baanernb: HaBBEIKAMU
KOHTPOJIA
MEPOIPUATHUH 110
ONTUMHM3AIMN COCTAaBOB
CTPOUTEIBHBIX
MaTEepHUAJIOB C
HaHOCTPYKTYPHUPYIOLIH
MM KOMITOHEHTaMH

IIKB-1.5.
OcyuiecTBisieT
METPOJIOTHUECKOE
obecneyeHne
pa3paboTku,
MPOM3BOJICTBA U
HUCIBITAaHUN
HaHOCTPYKTYPUPOBaHH
bIX KOMIIO3UTOB
CTPOUTEILHOTO U
CIIEIIMATILHOIO
Ha3HA4YEHUS

3HaTB: TEOpETUUECKUE
OCHOBEI
METPOJIOTUYECKOTO
obecneyeHus
HUCIBITAaHUN
HaHOCTPYKTYPUPOBaHH
BIX KOMITO3UTOB
CTPOUTEITLHOTO U
CIICIIHAILHOT'O
Ha3HA4YEHUS

YMersb: IIIaHUPOBATH
METPOJIOTHYECKOE
obecrneucHue
HCIIBITAaHHUI
HAHOCTPYKTYPHUPOBAHH
BIX KOMITO3UTOB
CTPOUTENBHOTO U
CIIEIHAILHOTO
Ha3HAYCHHS

Baanerns: HaBRIKAMU
KOHTPOJIS
METPOJIOTUYECKOTO
obecreueHust
HCIIBITAaHHUI
HAHOCTPYKTYPHUPOBAHH
BIX KOMITO3UTOB
CTPOUTENBHOTO U
CIIEIAAILHOTO
Ha3HAYCHHS




2. MECTO IJUCIIMIIVIMHBI B CTPYKTYPE
OBPA30BATEJILHOM ITPOI'PAMMBI

1. Komnerennus OIIK-1 CnocoOeH cTaBUTh U pEIIATh HHKEHEPHBIE U HAYYHO-
TEXHUYECKHUE 3aa4M B 00JIACTH MOJYUEHHS U UCCIEA0BAHUS HAHOMATEPHUAIOB U HOBBIX
MEKINCIUIUIMHAPHBIX HAIIPaBJICHUM C  HCIOJB30BAHHEM €CTECTBEHHOHAYYHBIX H
MaTEeMaTHUYECKUX MOJIeIeH

I[aHHaH KOMIICTCHIIMA Q)OpMpreTCﬂ CJICAYHOIMMHA JUCIUIITIMHAMM.

Cragus HanmenoBaHus QUCIIAILINHEI

1. MeT0o10710THsI HAy4YHBIX UCCIICTOBAHUI

2. OO611ast TEXHOJIOTHS HAHOCUCTEM U HAHOMATEPHAJIOB

3. Merozasl U cpelcTBa U3MEPEHUM, KOHTPOJIS U UCIBITAHUNA HAHOCTPYKTYPUPOBAHHBIX
KOMITO3HMIIMOHHBIX MaTEPHUAIIOB

4. KommnbrorepHoe MoiennpoBane MaTepruanoB U MPOLECCOB UX MOJIYUYCHHS

5. CoBpemeHHbIe MOIU(UKATOPHI KOMIIO3UTOB PA3JIMYHOIO HAa3HAYEHUS M COCTaBa

2. Komnerennusa OITK-4 CrnocoOeH BBIIOJIHATH WCCIACAOBAHUS P DEIICHUNA
WHKEHEPHBIX M HAVUYHO-TEXHUUYECKHUX 3a7ay, BKJIOYAS IJIAHUPOBAHWE W MOCTAHOBKY
CJIOKHOTO DKCIIEPUMEHTA, KDUTHYECKVIO OLIEHKY U HHTEPIPETAIIUIO PE3VIIHLTATOB

I[aHHa}I KOMIICTCHII WA (bopMpreTc;I CICAYIOIMMHA JUCHHUIITIMHAMM.

Cragus HanmenoBaHus QUCIIAILINHEI
1. NudopManimoHHbIe TEXHOJIOTHU B HAYKE U TEXHUKE
2. MeTo1010rHsI HAy4YHBIX UCCIIEIOBAHUI
3. Mertobl u cpeacTBa W3MEPEHHI, KOHTPOJIA u WCTIBITAHUI
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTepUaJIOB

3. Kommerenumsa OIIK-7 CrnocobeH pa3pabarblBaTh W aKTYaJIU3UPOBATH
HAYYHO-TEXHUYECKYIO JOKYMEHTAIIMIO B 00JIACTH NOJYUYEHUs HAHOMATEPHUAIOB

I[aHHaH KOMIICTCHIIMA Q)OpMpreTCﬂ CICAYHOMMMHA JUCIIUIITIMHAMM.

Cranus HaumeHnoBanusa quCOUININHEI
1. Mertonbl u cpencTBa U3MEPEHU, KOHTPOJIS U UCTIBITAHUNA HAaHOCTPYKTYPHPOBAHHBIX
KOMITO3UITMOHHBIX MATCPHUAJTIOB
2. CranmapTuzanus ¥ CEepTH(QHKAIMS MAaTEPUAIOB CTPOUTEIHHOTO W CHEIHAIBHOTO
Ha3HaA4YCHU A
3. OCHOBBI ¥ TEXHOJIOTUH OEPEKITUBOTO MTPOM3BOJICTBA
4, 3amuTa UHTEIICKTYAIbHOM COOCTBEHHOCTH M KOMMEPITHAIHM3AINS Pa3padoTOK

4. Kommnerenuusa [IKB-1 Crnoco0eH OCVIIECTBISTH OPraHU3allMOHHO-
METOJIMYECKOE  DPVKOBOACTBO  DPa3pabOTKOW  CTPOUTEIBHBIX  KOMIOO3UTOB  C
HAHOCTPYKTYPHUYVIONTMMUA KOMIIOHEHTAMM

I[aHHaH KOMIICTCHIIMA (I)OpMI/IpyeTCﬂ CJICAYHOMMWMHA JUCIHTUIIIIMHAMM.

Cragus HaunmenoBaHus QUCIIAILINHEI

1. Merozasl U cpencTBa U3MEPEHUM, KOHTPOJIS U UCIBITAHUNM HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTEpUaAJIOB




CucreMHasi METOJIOJIOTUSI TPOEKTUPOBAHUS MAaTEPHUAJIOB

COBpeMeHHBIG MOI[I/I(I)I/IKaTOpEJ KOMITO3UTOB Pa3JIMYHOI0 Ha3HAYCHHUA U COCTAaBa

3amuTa MHTEJUIEKTYaIbHON COOCTBEHHOCTH M KOMMEpIMaIU3aIus pa3paboTok

MuHepanorus ChIpbeBbIX MaTEpUAJIOB

OCHOBBI MUHEPAJIOTUH U KpUCTaJIOrpapuu

Opranu3zanys Npou3BOJICTBA U YIPABIEHUE NPEIIPUITHEM

MeHEeKMEHT IPEANPUITHI CTPOUTENBHOU OTPACIX

©|O N0~ Wi

AKTI/IBaHI/IOHHI)Ie MPONHECChI MPU CUHTE3C KOMITIO3UTOB

10. CtpykTypo0oOpa3oBaHUE KOMIIO3UTOB C HCIOJIH30BAaHHEM HAHOCHCTEM

11. YueOHast 03HAKOMUTEIbHAS MMPAKTHKA

12, [TpousBoicTBEHHAs HAYYHO-UCCIIEIOBATEeNbCKas paboTa

13. [Tpon3BoACTBEHHAS TEXHOJIOTHYECKas (TPOEKTHO-TEXHOJIOTHYECKas) MPaKTUKa
14. [Tpon3BoACTBEHHAS MPEAUIIOMHAS PAKTHKA




3. OBFBEM IMCHUIIJIMHBI
OO61mast Tpy10€MKOCTh JUCIIUILIMHBI COCTABIISIET / 3a4. euHMII, 252 Jaca.

CDopMa HpOMC)KYTO‘IHOﬁ arTecraluu 3a4€T, 3K3aMCH

Bun yueGHOM paboThI Beero | Cemectp | Cemectp
4acoB Ne 2 No 3
OO61mast TpyA0€MKOCTh TUCIIUIUIMHBI, 9ac 252
KonTakTHas padora (ayauTopHbIe 91 o4 37
3aHSATHSA), B T.4.:
JIEKIIUHI 34 17 17
nabopaToOpHbBIC 34 17 17
IIPAKTUYECKUE 17 17
TPYIIIOBBIE KOHCYJbTAIMH B TIEPHUO]T 6 3 3
TEOPETUYECKOTO O0YUCHHUS U
MPOMEKYTOYHOM aTTECTANK
CamocTosiTe/IbHAsA paGoTa CTY/IEHTOB, 161 70 91
BKJIIOYasi HHAUBUHAYAJIbHbIE U TPYNIIOBBIE
KOHCYJIbTALMH, B TOM YHCJIE:
KypcoBoii npoekT
Kypcogas pabora
PacuetHo-Tpaduueckoe 3ajaHue 18 18
WHnuBuayanpHOE TOMAITHEE 3ajaHue 9 9
CamocrosTenbHas paboTa Ha OJATOTOBKY K 98 61 37
ayJAMTOPHBIM 3aHATHAM (JICKIIHH,
MIPAKTUYECKHE 3aHATHSL, 1a00paTOpHbIE
3aHSATHUN)
DK3aMeH 36 36




4. COJIEPKAHUE JJUCLUATITAHBI

4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe H 00beM

Kypecl Cemectp 2

/o

HaumenoBanue pasnena
(kpaTkoe comepKaHue)

O0BeM Ha TeMAaTUYECKUIT
paszen o BUAaM y4eOHOM

Harpy3KkH, 4ac

Jlexun

paboTa Ha MOIrOTOBKY

K ayIUTOPHBIM

CaMocrosTelbHas
3aHATUAM

JlaGopaTopHsie

IIpakTuueckue
3aHATHSA

3aHATUA

[Ipeamer u conepkanue Kypca

Brenenue. OOmiasi xapakTepucThka METOAOB W TpHOOPOB
UCCleIoBaHus  MaTepuanoB. Krnaccudukamus MeETOH0B
aHaJn3a.

CraTtucTudeckue METOBI

Mertomonmorus «llects curm». CraTHUcTHUECKass OIlEHKA
KadyectBa MarepuanoB. [locTpoeHHe KOHTPOJIBHBIX KapT
paznuyHoro Ttumna. KOHTponbHBIE KapThl WHIAUBUIYAIbHBIX
3Ha4YeHUM. /[BOMHBIE KOHTPOJIBHBIE KapThl TEXHOJIOTHUYECKUX
nporeccoB M AedekTHoi mnpoxykuuu. [lorpemrHocTa mpu
BBIOOpE CPENICTB H3MEPEHUM.

15 - 28

Mukpockonus

Cxanupyromasi 30HI0Basi MHUKPOCKOMUA. ATOMHO-CHUJIOBAsI
MHKPOCKOIHA. MarnautHo-cuiioBas MHKPOCKOIIHUA.
bawxHenonsHas  onTUYECKas MHUKPOCKOINHS.  DJIEKTPO-
CUJIOBasi MUKPOCKOTIUSI.

CriekTpockonus

OCHOBHBIE 3aKOHBI TIOTJIONICHUS CBETa B HJICAJTbHBIX
CUCTEMaAX: JlamGepra-byrepa-bepa, aaJUTUBHOCTHU.
[Tornomenune cBeta pacTBOpaMu M MPUYUHBI OTKIOHEHUS OT
3akoHa. Ompenenenue  pasmepoB  yacTull.  OCHOBBI
KOJWYECTBEHHOI0 M KAauyeCTBEHHOro aHamm3a B YO wu
BuguMoii obmactu. OcHoBsl UK-criekTpockomnuu.

BCET'O

17

17 17 61
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5. Cnekrpockonus
OcHOBHBIE 3aKOHBI TIOTJIOIICHHUS CBETa B HJEaTbHBIX 8 ) ) 6
cUCTEMaX: JlamGepra-byrepa-bepa, aaJUTUBHOCTHU.
[Tornomienue cBera pacTBOpaMH W HMPUYUHBI OTKIOHEHUS
or 3akoHa. Ompenenenue pa3smMepoB dacTuil. OCHOBBI
KOJIMYECTBEHHOTO M KAYECTBEHHOro aHamm3a B Y® u
BuuMoii obmactu. OcHoBsl MK-cniekTpockomnuu.
6. MeTobl TUCIEPCUOHHOTO aHAIHM3a
AHanu3 AUCIEPCHOCTH MAaTepUajoB C HCIOJIb30BAaHHEM 4 ) 7 14
meroga bBOT. Ananmu3 gucnepcHOCTH — MaTepHalloB
METOJIOM BO3JITyXOBOBJICUEHHUSI.
7. OrnpeneneHne COpOIMOHHBIX CBONCTB MaTepUaIOB U KOJIMYECTBA AKTHUBHBIX IICHTPOB
[Tonsitue 06 aacopommu. Meton 3amopoxiia. KucimorHo- 5 ) 10 17
OCHOBHEIE 1IeHTpHI JIptonca u bpencrena.
BCET'O 17 17 37
4.2. ConepxaHue NPaAKTHYECKUX (CEMUHAPCKHUX) 3aHATUH
Ne HaumenoBanue Tema npakTU4ecKoro (CEMUHApPCKOTo) K-Bo | Camocrosrenshas
n/m | pasjena TUCIUIUIAHBI 3aHSTHS 4acoB . f;fOOTTOaBE;K
ayIUTOPHBIM
3aHATUAM
cemectp Ne 2
1 [TpeameTt u OO0mas XxapakTepUCTUKa METOJIOB U
coJiepkaHue Kypca npruOOPOB UCCIICOBAHUS MATEPUATIOB. 2 2
Krnaccudukanus MeTo10B aHanmsza.
2 Craructuueckue AHanu3 KauecTBa MaTEpHaoB C
METOIbI ncnoab3oBanuem meronoiioruu «lllects 2 4
CUTM»
3 CraTucTuyeckue PacueT cTaTHCTUUECKUX OLIEHOK
METO/TBI KauecTBa MaTepHalIOB 4 5
4 Craructuueckue ITocTpoeHHe KOHTPOJIBHBIX KApT
METO/IbI pasznuuHoro THna. KoHTponbHbIE KapThl 2 4
WHVBUAYAIBHBIX 3HAUCHUN
5 CraTuctuueckue [TocTpoeHre KOHTPOJIBHBIX KapT
METObI pa3IMYHOrO THUIIA. /[BOVHBIE 5 4
KOHTPOJIbHBIE KapPThl TEXHOJIOTUYECKUX
MIPOIIECCOB
6 Craructudeckue [TocTpoeHne KOHTPOIBHBIX KapT 5 4
METOJIBI pa3IMYHOTrO TUMA. /[BOIHbBIE




No HanmMenoBanme Tema mpakTH4YecKoro (CEMUHAPCKOTO) K-Bo | Camocrosrensras
n/n | paszena IUCHUTUIMHBI 3aHATHS 4acoB o (f’;fooTToaBE «
ayJIUTOPHBIM
3aHATUAM
KOHTPOJIbHBIE KapThl Je(peKTHON
HPOIYKIIUH
7 Craructuueckue Pacuer nmorpemnrHocTH npu BeIOOpe 3 4
METOIbI CPEIICTB U3MEPEHHUI
17 27
BCETO: 17
4.3. Conep:xaHue JJaDOPATOPHBIX 3aHATHI
Ne HanmenoBanue Tema mabopaTopHOro 3aHATUS K-BO | camocrostensnas
n/m pasaciia IMCHUITIIINHBI qacoB pabora Ha
NOJATOTOBKY K
ayTUTOPHBIM
3aHATHUAM
cemectp Ne 2
1 Muxkpockonust AHanu3 CTpyKTypbl MaTEpPUAIIOB C 8 15
HCTIOJIb30BAHUEM ONITHYECKOM 1
30HI0BOM MUKPOCKOITUHU
2 CnexTpockomnus AHanu3 cocraBa BEIIECTBA C 9 10
UCTIONIb30BAaHUEM METOJIOB
CHEKTPOCKOITUHI
cemectp No 3
3 Merons! AHanu3 AUCIIEpCHOCTH MaTepUaoB 7 12
JMCIIEPCHOHHOTO Pa3IUYHBIMH CLIOCOOAMU
aHam3a
4 Omnpenenenne AHaNM3 aKTUBHOCTHA MUKPO- U 10 14
COpOIIMOHHBIX CBOMCTB HAHOJMCIIEPCHBIX KOMIIOHEHTOB
MaTepualioB U
KOJIMYECTBA aKTUBHBIX
IICHTPOB
HUTOI'O: 34 ol
BCETO: 85
4.4. Conep:xaHue KypcoBOIro NMpoeKTa/padoThl
He npenycMoTpeHO y4eOHBIM IIJIaHOM.
4.5. Conep:xxanue pacuyeTHO-rpa¢gpuuecKoro 3ajanms,
UHAUBUAYAJTBHBIX JOMAIIIHUX 3aJaHUH
B mporiecce BBIMOMHEHUS pacdeTHO-TPAQUUECKOTO 3a/IaHUsl, WHANBUIYATbHBIX
JOMAIlTHAX  3aJaHUil  OCYIIECTBISCTCS KOHTakTHas pabota oOywaromerocs ¢

npenojasareneM. KoHcynbTalum NOPOBOJSATCA B ayJUTOpUs W/WIM TOCPEACTBAM
AJIIEKTPOHHOM MH(OPMAIIMOHHO-00pa30BaATENbHOM CpEJlbl YHUBEPCUTETA.

NupuBuayajbHble JOMalIHME 3aJaHUA [0 JucuuiuimHe «Metonel M cpencTsa
MU3MEPEHHUM, KOHTPOJISI M UCIBITAHUI HAHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX
MaTepuansoB»




Bapuanr 1

CdopmynupoBaTh 001IHe TPEOOBAHUS K UCTIBITATEILHOMY
000pYyI0OBAaHUIO U METOIUKAM UCIBITAHUN (M3MEpPEHU).

HOpMaTHBHaﬂ AOKYMCHTaAUUA IJA IMMOATOTOBKH

. I'OCT P 8.568-2017 «I'CH. AtTecTanusi HCOBITATEILHOTO
obopynoBanusi. OOIINE TOTOKEHUS

. I'OCT ISO/IEC 17025-2019 «O6mue TpeboBaHus K
KOMIIETEHTHOCTH UCIIBITATEIBHBIX U KaTHOPOBOYHBIX
nabopaTopuii»

. I'OCT P 8.563 -2009 «MeTouku (METOAbI) UBMEPEHUI

PazpaboTaiiTe mpoeKT JOKyMEHTa JIsl aTTeCTaIlun
IIPUMEHSIEMOTO B OPTaHU3ALMH HCTIBITATEIBHOTO U
TEXHOJIOTUYECKOTO 000PYI0BAaHUS C U3MEPUTEITHHBIMU
(YHKIUSMMU.

HOpMaTI/IBHaﬂ JOKYMCHTaANUA OJd IOJAT0TOBKH

. ®enepanbhblii 3aK0H 0T 26.06.2008 Ne 102-03 «O6
oOecrieueHnr eIMHCTBA U3MEPEHUID

. I'OCT P 8.563—2009 I'ocynapcTBeHHas cuctema
oOecrieueHus: €IMHCTBA U3MepeHnit. MeTouku (MeTo/1bl)
U3MEpPEHUN

. ['OCT P 8.568 I'ocynapcTBeHHas cucteMa 0oecreueHus
eauncta uzMepenuit (I'CH). Atrecranusi HCIBITATEILHOTO
o0opynoBanusi. OCHOBHBIE MOJIOKEHUS

. PMI" 29-2013 I'CH. Metposiorusi. OCHOBHbIE TEPMUHBI U
olpeaeeHUs

Bapuanr 2

PaspaboTaiiTe MakeT NpOTOKOJIa UCTIBITAHUM
HAHOTEXHOJIOTHUYECKOM MPOTyKITUH.

HOpMaTI/IBHaﬂ JOKYMCHTaANUA OJdA IOAT0TOBKH

. I'OCT 16504-81 «Cuctema rocyJapCTBEHHbBIX UCIIBITAHUU.
WcnpiTanust U KOHTPOJIb KadecTBa MpoayKiuu. OCHOBHbBIE
TEPMUHBI U OTIPEICTCHUS

. I'OCT ISO/IEC 17025-2019 «O6mue TpeboBaHus K
KOMIETEHTHOCTH UCIIBITATENIbHBIX U KaTHOPOBOUYHBIX
JabopaTopuiiy

ChopmynupyiTe 1esb aTTeCTalliy UCIIBITATEILHOTO
000pyI0BaHUS U OTPECIIUTE TOPSIIOK MPOBEACHUSI aTTeCTAllUN
UCIIBITATEILHOTO 000PYI0BaHUS.

HOpMaTI/IBHaﬂ JOKYMCHTaANUA OJd IOAT0TOBKH

. I'OCT P 8.568-2017 «I'CH. AtrecTaiiys UCIILITATEIHLHOTO




obopynoBanus. O0IINE MOJTOKEHUS

Bapuant 3

Omnpenennure cocTaB JOKYMEHTOB U TEXHUYECKUX CPEJICTB,
NPEIBSIBISIEMBIX Ha aTTECTAIUIO UCTIHITATEIILHOTO
000pyI0BaHUS.

HOpMaTHBHaSI AOKYMCHTaAUUA NJA IMOATOTOBKH

. I'OCT P 8.568-2017 «I'CH. AtrecTaiys UCIILITATEIHLHOTO
obopyaoBanust. O0ITHE TTOJIOKESHUS

CocraBbTe MepcUYCHb BU10B I/ICHI)ITaHI/If/'I, IMPOBOAMUMBIX Ha
OHpGI{GJ’IGHHOﬁ CTaauu )KU3HCHHOI'O IUKJIA IMTPOAYKIIH.

HOpMaTI/IBHaﬂ JOKYMCHTaANUA OJd IOAT0TOBKH

. I'OCT 15.301-2016 «Cuctema pa3zpabOTK1 U TOCTAHOBKHU
POIYKIMU HA MPOU3BOJCTBO. [IpoayKIus Mporu3BOICTBEHHO-
TEXHUYECKOTo Ha3HaueHus. [lopsanok pa3paboTK U MOCTaHOBKU
MPOJIyKLMU HA TIPOU3BOJICTBO»

. I'OCT 16504-81 «Cucrema rocy1apCTBEHHBIX UCITBITAHUU.
HcnpiTanust 1 KOHTPOJIb KadecTBa MPpOoayKIuu. OCHOBHbBIE
TEPMUHBI U ONPEJICTICHUS

Bapuanr 4

PaszpaboTaiiTe MakeT aTTecTara UCHBITATEILHOTO 000PY/I0BaAHUS.

HOpMaTI/IBHaﬂ AOKYMCHTaANUA OJdA IOJAT0TOBKH

. I'OCT P 8.568-2017 «I'CU. Atrectanust UCIIBITATEILHOTO
obopynoBanus. O0IIME MOJTOKEHUS

OnuimTe NOpsAI0K pa3paboOTKU U pazpaboTaiiTe CTPYKTypy
METOJAMKHU U3MEpPEHU il 00ecTeueHusl yCTAaHOBIEHHBIX HOPM
TOYHOCTHU IIPHU KOHTPOJIE XapaKTePUCTUK MHHOBAIIMOHHOM
NPOIYKIUNA HAHOUHIYCTPHH.

HOpMaTI/IBHaﬂ JOKYMCHTaANUA OJdA IIOJAT0TOBKH

. ®enepanbhblii 3aK0H 0T 26.06.2008 Ne 102-03 «O6
o0ecreueHnn eIMHCTBA U3MEPEHUID

. ®enepanbHbiil 3akoH 0T 27.12.2002 Neo 184-D3 «O
TEXHUYECKOM PEryJIUPOBAHUI

. I'OCT P 8.563 I'ocynapcTBeHHas cucteMa 00ecreueHus
equacTBa u3Mepenuit (I'CH1). Metoauku (MEeTObI) U3MEpEHUN
. PMI" 29-2013 I'CH. Metposorusi. OCHOBHbIE TEPMUHBI U
oTpeaeeHHs

. PMI" 63—2003 I'CH. OGecnieuenue 3pheKTUBHOCTH
U3MEPEHUN MPH YIPaBICHUH TEXHOJIOTMUYECKUMU MPOLIECCAMHU.
MeTtponoruyeckast 3KCepTru3a TEXHUYECKOU JOKYMEHTAIIH

Bapuaur 5

Onuiure npoueaypy NpoBeICHUs UCTIBITAHUI TOTOBOM
npoaykuud. OdopMuTe TOKYMEHT MO PE3yIbTaTaM UCIIbITAHUH.




HOpMaTI/IBHaﬂ JOKYMCHTaANUA OJd IOAT0TOBKH

. I'OCT 15.309-98 «Cuctema pa3pabOTKH ¥ TOCTAHOBKH
NPOIYKLMHU Ha IPOU3BOJCTBO. VcbITaHUs U IPUEMKA
BBIITYCKAEMOU IPOTYKLIHH

PackpoiiTe npouenypy akKpeIuTaluy UCIBITATENIbHON
1a00paTopuu B HALIMOHAJILHOM cUCTEME aKKPEAUTAIIUH.
[Tepeuncnure KpUTEpUN AKKPEIUTALIMN UCTIBITATEIBHBIX
nabopaTopuil B HAIIMOHAJILHOM CUCTEME aKKpEIUTAIUU U
COCTaBbTE NEPEUYCHb JOKYMEHTOB HCIIBITATEILHON 1a00opaTopu,
HEOOXOIUMBIX JUIsl MPOXOXKACHUS MPOLIETYPhl aKKPEIUTALIUN B
HAallMOHAJILHOW CUCTEME aKKPEIUTALINH.

HOpMaTI/IBHaﬂ AOKYMCHTaANUA OJdA IOAT0TOBKH

. 412-D3 «O06 akKpeAUTalMK B HAIIMOHATILHOW CUCTEME
aKKpeauTaluu
. [Ipuka3z MunucrepcTBa 5KOHOMUYECKOTO pasButus PO ot

30.05.2014 r. Ne326 «O6 yTBepxknennn Kpurepuen
aKKpEeIUTAlLUH, IEPEYHs] TOKYMEHTOB, MMOATBEPKAAIOIINX
COOTBETCTBHE 3asIBUTEIIS, AKKPEAUTOBAHHOTO JIMIIA KPUTEPUIM
aKKpEeJUTAIINH, ¥ TIEPEUHs JOKYMEHTOB B 00JIaCTH
CTaHJAapTU3AINH, COOIIOICHUE TPEOOBAHMIA KOTOPHIX
3asBUTEIISIMU, aKKPEIUTOBAHHBIMH JIUIIAMH 00CCTICYNBACT UX
COOTBETCTBHE KPUTEPHSIM aKKPEIUTAIIID)

Bapuant 6

[ToAroTOBBTE TUIIOBYIO JOJKHOCTHYIO HHCTPYKIUIO
CHEIMATUCTY UCTIBITATeNIbHOM JabopaTopuu.

HOpMaTI/IBHaﬂ JOKYMCHTaANUA OJd IOAT0TOBKH

. I'OCT ISO/IEC 17025-2019 «O61mue TpedoBanus K
KOMIIETEHTHOCTH UCIIBITATENIbHBIX U KaTHOPOBOUYHBIX
nabopaTopuii»

. I'OCT 15.309-98 «Cucrema pa3paboTKu ¥ TOCTAHOBKH
OPOAYKIMU Ha MPOU3BOACTBO. VcIibITaHus U IpueMKa
BBIITyCKaeMoil potyKiuy. OCHOBHBIE TIOJIOKEHUS»

. I'OCT P 8.568-2017 «ATTecTauns HCIBITATEIIBHOTO
o0opyaoBanusi. OCHOBHbBIE MTOJIOKEHUS

OpranusoBaTh NpoLEAYPY ATTECTALUU ITATIOHOB €MHMII
BEJIMYMH, IPUMEHSAEMbIX B OPTaHU3AIUU J1JIsl TOBEPKU W/WIIH
KaJTMOPOBKU CPEJICTB U3MEPEHUM.

HOpMaTI/IBHaﬂ JOKYMCHTaANUA OJdA IOAT0TOBKH

. ®denepanpHblii 3aK0H OT 26.06.2008 Ne 102-D3 «O6
obecrieueHnr eAMHCTBA U3MEPEHUI

. denepanbHbii 3akoH 0T 28.12.2013 Ne 412-D3 «O06
AKKpEJUTAIlMY B HAITMOHAJIBLHON CUCTEME aKKPEIUTALII




. [Tpuka3z MunucTepcTBa MPOMBILIIIEHHOCTH U TOPTrOBIu PO
o1 02.07.2015 Ne 1815 «O06 yTBepxknenuu [lopsiaka nposeneHus
MOBEPKH CPEJICTB U3MEPEHUI, TPeOOBAHUS K 3HAKY MMOBEPKH U
COJIEPKaHUIO CBUJETENIBCTBA O TIOBEPKEN

. I'OCT UCO/M3K 17 025-2009 O6mmue tpeboBaHus K
KOMIIETEHTHOCTH UCTIBITATENbHBIX U KATHOPOBOUHBIX
nabopaTopuit

PacuerHo-rpadpuyeckoe 3axanue (PI'3) no aucuumniuue «MeToasl U CpeacTBa
M3MEPEHUN, KOHTPOJS M HCIBITAHUM HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX
MaTepUaJiOBy SBJISIETCS BAXKHBIM ITYHKTOM 00pa30BaTEILHOIO Mpoliecca.

Odopmiuenne. PI'3 npenocraBiseTcss mpenoAaBaTeto JJjisi NMPOBEPKA B BHUJIE
oTtuera Ha OyMaxHBIX JucTax B popmate A4. OT4eT pacyeTHO-TpapuUecKoro 3agaHus
JOJDKEH MMETh CIIEAYIOLIYI0 CTPYKTYPY: TUTYJBHBIM JMCT; pacyeTHas 4acTh, CIHCOK
UCIONB30BaHHOM tuTepaTypbl. Cpok cnauu PI'3 onpenensercs mpenoaaBaTeneM.

PI'3 mpenycmaTtpuBaeT camMoOCTOSITENbHYIO pabOTy CTyAEHTa, IeJib KOTOPOii
ompenesieHa 03HakoMIIeHneM ¢ meroaukon MK-criekrpockonumn.

3aganue: paciudpoBaTh COEKTPHl PA3INYHBIX MAaTEPUATIOB (KaXKIOMY CTYIEHTY
B COOTBETCTBUM C BapUAaHTOM BBLAAECTCS CHEKTP MaTepuaya), IPOBECTH HX
KauecTBeHHbIM aHanmu3. OO0bekToM PI'3 sBisiercss Marepuanbl OpraHUYECKOd U
HEOPraHUYECKOW MPUPOABL, CTPOUTENBHBIE MATEPUAIIbl MM UX KOMIIOHEHTHI.

na HMK-cnexktpa coracHO BapuaHTy IIPOBECTH KadyECTBEHHBIM aHaJMU3!
COCTaBUTh TaOJMIy XapaKTEPUCTUUYECKUX YaCTOT M  BBIIMCATh  BO3MOKHBIE
(yHKUIHOHATBHBIE TPYIIIbI, YKa3aTh «001aCTh OTIIEYATKOB MaJIbILEBRY.

O6bexTom PI'3 siBnsieTcss MaTepuaibl OpraHUuYeCKOM MPUPOIbI.

Bapuant 3amanue
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5. OHEHOYHBIE MATEPHUAJIBI UIS1 TIPOBEJEHUSA TEKYILIEI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTAIIUN

5.1. Peanu3anusa KoMneTeHui

1 Kommerenuusa OIIK-1 CriocoGeH cTaBuTh W pellaTh WH)KEHEPHbIE U HAy4HO-
TEXHUUYECKHE 3a/1a4d B OOJIACTU TMOJYYECHHUS] W MCCIIECNOBAHUS HAHOMATEPUAIOB U HOBBIX
MEXJMCLMIUIMHAPHBIX ~ HANpaBICHUWA C HWCHOJIb30BAHUEM E€CTECTBEHHOHAYYHBIX U
MaTEMaTUYECKUX MOAEIIEN

HanmeHnoBaHue MHIMKATOPA TOCTIKCHUS

Hcnonbs3zyemble cpecTBa OLeHUBaHUS
KOMIICTCHIIMH

OIIK-1.1. Brameer MaTeMaTHYECKAM 9K3AMEH, 3aWuma NPaKmuieckol pabomol
anmapaToM JUisl ONTMCaHUs, aHAIN3a,
TEOPETUIECKOTO M SKCIIEPIMEHTAITBHOTO
HCCIIETIOBAHNSA U MOJIEIIMPOBAHUS MPOIIECCOB
CHUHTE3a U UCCJIEIOBaHNS HAHOMATEPHUAJIOB

OIIK-1.2. Vicionp3yeT Hay4YHbBIH 9K3AMeH, 3auuma 1abopamopHol pabomul
WHCTPYMEHTapHi (PU3UKHU TBEPAOTO Tema s
OMHCaHUs, aHATIU3a, TCOPETUUCCKOTO U
SKCIEPUMEHTAIBHOTO UCCICAOBAHUS U
MOJIETTUPOBAHMS IPOLIECCOB CHHTE3a U
WICCIIEIOBAHNSI HAHOMATEPHAJIOB

OIIK-1.3. Mcnionb3yeT GU3NKO-XUMHUECKUH okzamen, 3awuma PI3
MOJXO/ AJISl ONIMCaHMsI, aHAIH3a,
TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO
WCCIIEI0OBAHUS K MOJICTUPOBAHUS POLIECCOB
CHHTE3a M UCCIIeIOBAHUSI HAHOMATEpHAaJIOB

OIIK-1.4. Vcnionmb3yeT IpHUKIa HbIC 3ayem, 3auuma NPaKmu4eckol pabomaol
MPOTPAMMBI U CPEJICTBA ABTOMATU3UPOBAHHOTO
MPOSKTUPOBAHUS NIPU PEIICHUN WHXCHEPHBIX
3aaq

2 Kommerenmusi OIIK-4 CriocoOeH BBITIOMHATH HCCIEIOBAHHUS TIPU PEIICHUU
WH)XEHEPHBIX W HAyYHO-TEXHHWYECKHX 3aJiad, BKJIOYAs IJIAHUPOBAHHE U TOCTAHOBKY
CJIO’KHOTO DKCIIEPUMEHTA, KPUTUUYECKYIO OIIEHKY W MHTEPIPETALNIO PE3YIbTaTOB

HanmeHnoBanue nHIMKAaTOPa TOCTIKEHUS

Hcnonbs3zyeMble cpencTBa OleHUBaHUS
KOMIICTCHIIUN

OIIK-4.1. CocTraBnseT IUIaH HAy9IHO- oxzamen, 3awuma PI3, sawuma HJ[3
HCCIIeI0BATEIBCKOM ACITEIbHOCTH, BKIIIOYAs
JUTEPATYPHBIN TIOUCK, CPOKHU H
MOCJIC0BATEIBHOCTD AKCIICPUMEHTAILHOM
paboTHI, OOCYKICHUS U aHAJIN3a PE3yIhTaTOB

3 Komnerenmms OIIK-7 CrnocoGeH pa3pabaTbiBaTh U aKTyadU3WpOBaTh HAy4YHO-
TEXHUUYECKYIO JOKYMEHTAIMIO B 00J1aCTH MOJIy4YeHUsI HaHO-MaTePHUaJIoB

HanmeHoBaHue MHIMKATOPA TOCTIKCHUS

Hcnonb3yembie cpeacTBa OIICHUBAHMS
KOMIICTCHIINN

OIIK-7.1. Ucionb3yeT TEXHUYECKYIO U 3auem, 3awguma HJ[3
CIPaBOYHYIO JIUTEPATYPY, HOPMATHBHBIC
JTOKYMEHTHI TIPH BHIIOITHEHUH
HCCIIeI0BATENbCKOM paboThl B 00acTu
TEXHOJIOTHH U METOJIOB AUATHOCTUKHU




HAaHOMATCpPHUAJIOB

OIIK-7.2. CocTaBisieT OTYETHI 110
OKCIIEPUMEHTATBHBIM 1 TEOPETHUECKIM

HUCCICI0OBAHUAM, HpaKTPI‘-IeCKOfI JACATCIBbHOCTH B

COOTBETCTBHH C YCTaHABINBAEMBIMU
TpeOOBAHUIMU

3ayem, 3auuma 1ao0pamopHol pabomst

4  Kommnerenmusi I[IKB-1 CnocoOeH  oCymIeCTBISATh  OpraHU3aIl[MOHHO-

METOIHUYCCKOC PYKOBOIACTBO

pa3pabOTKON  CTPOUTEIBHBIX  KOMIIO3UTOB  C

HAHOCTPYKTYPUYIOIIUMH KOMIIOHEHTAMHU

HanmeHnoBanue nHIMKAaTOpa TOCTIKEHUS

KOMIICTCHIIMH

Hcnonbs3zyemble cpecTBa OLeHUBaHUS

[IKB-1.1. PyKOBOIUT UCTILITAHUSIMHI HOBBIX H s3auem, 3awuma PI'3, 3awuma nabopamopnoti pabomst

MOIU(PHUITHPOBAHHBIX KOMIIO3UTOB

CTPOUTCIIBHOI'O M CTICHUAJIBHOT'O HA3HAYCHU A

[NKB-1.2. OcymiecTBisieT OpraHUu3aIuio
pa3pabOTKH ¥ ONTHMHU3ALIUN COCTABOB
CTPOUTEIHHBIX MaTEPUAIOB C

HaHOCTPYKTYPHUPYIOLIIMMH KOMIIOHEHTaMHU

axzamen, sawuma M3, 3auwuma PI3,

[TIKB-1.5. OcymiecTBaseT METPOIOTHIECKOE sauem, 3awuma HMJ/[3, 3auuma npaxmuvecxoi pabomuol

obecrieueHue pa3padOTKH, IPON3BOCTBA U

UCTIBITAHNI HAHOCTPYKTYPUPOBAHHBIX

KOMITIO3UTOB CTPOUTCIILHOI'O U CICIIUAJIBHOT'O

Ha3HA4YCHUA

5.2. TunoBble KOHTPOJIbHbIE 321aHNUS VI IPOMEKYTOYHOH aTTeCTAlUM

5.2.1. IlepeyeHb KOHTPOJBHBIX BONIPOCOB (THMOBBIX 3aIaHUI)
MJist dK3amMeHa / nudPepeHIInPOBAHHOIO 3a4eTa / 3a4eTa

3auer

HaumenoBanue
Ne | pasgena aucuuninHbI
/11

Conepxanue BOpOCOB (TUIMOBBIX 3a/JaHUI )

1. [Ipenmer u
cojiep’KaHue Kypca

Lenp, 3amaum u coxaepxkaHue Kypca «Metoasl H
CpelcTBa HW3MEPEHHI, KOHTPOJII W  MCHBITAHUH

HaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UITMOHHBIX
MaTepUajoBy.

2. [Ipenmer u OO6miass  xapakTepuCTHUKa METOJ0B W  INPUOOpPOB

COJIep)KaHue Kypca | MCCIIeIOBaHUs CUCTEM B chepe HAaHOMATEpHaJIOB.

3. Mukpockonus Knaccudukanus  MeTomoB  aHanmm3a  CTPYKTYD.
Maremartnueckasi 00paboTKa pe3ynbTaToB.

4, Mukpockonus IToHATHE O MUKPOCKOITHH.

5. Muxkpockonus [lepeuncnuTe OCHOBHBIE BHJIbI MUKPOCKOTIHH.

6. Muxkpockonus OnTrdeckasi MUKPOCKOTHS, €6 0COOCHHOCTH.

7. Muxkpockonus [TpuHIMI yCTPOICTBA ONTHYECKIX MUKPOCKOIIOB.

8. Mukpockonus OJeKTpOHHAsT  MHUKPOCKONHUSA, €€  OCOOCHHOCTH.

TpaHCMI/ICCI/IOHHaﬂ MHKPOCKOIIMA.




9. Mukpockonus Bu bl 351eKTpOHHON MUKPOCKOTIWH.
10. Muxkpockonus [IpyHIMI ~ ycTpoWCTBa  3JIEKTPOHHOTO  PacTpOBOTO
MHUKPOCKOIIA.
11. Mukpockonus 30H]10Basi MUKPOCKOIIHsI, €6 0COOEHHOCTH.
12. Mukpockonus Ckanupymomass  TyHHEJbHas MHKPOCKOIIUS U
CHEKTPOCKOMHUSI.
13. Mukpockonus ATOMHO-CWJIOBAasE MHUKPOCKONHS M MarHUTHO-CUJIOBast
MHUKPOCKOIHUS
14/  Cratuctuueckue Cytb MeTona «llectu curmy».
METO/Ibl
15/  Cratuctuueckue Kak peanusyercss craTUCTHUYECKas OLIEHKa KayecTBa
METO/IbI MaTepUaoB.
16/ Cratuctuueckue YT0 Takoe KOHTPOJIbHBIE KAPTHI.
METO/bI
17,  Cratuctuueckue Kak mnpou3BomuTCs NOCTPOEHHE KOHTPOJIBHBIX KapT
METO/bI Pa3IMYHOrO THIIA.
18| Cratuctuueckue KoHTponbHbIE KapThl MHIUBUyaJIbHBIX 3HAUECHUH.
METO/Ibl
19/ Cratuctuueckue JIBOWHbBIE KOHTPOJIBHBIE KapTbl TEXHOJIOTMYECKUX
METO/IbI IPOLIECCOB.
20,  Cratuctuueckue JIBOIiHbIE KOHTPOJIbHBIE KAPTHI AEPEKTHOU MPOTYKITHH.
METO/bI
21|  Cratuctudeckue Ha3zoBuTte 0CHOBHBIE BH/IbI IOTPEIIHOCTEM.
METO/bI
22,  Cratuctuueckue Kak mpoun3BoauTCsi pacyer MOrpeuIHOCTH MPH BBIOOpPE
METO/Ibl CPEICTB U3MEPEHUH.
JIK3aMeH
HaumenoBanue Conepxanue BOpOCOB (TUIMOBBIX 3a/JaHUI )
Ne | pasgena aucuuninHbI
n/n
1. Cnekrpockonus [TonsiTue o cnekTpockonuu. Buael ciekTpocKkonuu.
2. Cnekrpockonus OO011ast XapaKTepUCTUKA ATOMHON CIEKTPOCKOIIUHU.
3. CrnekTpockonus Oobmas XapaKTEPUCTHKA MOJIEKYJIIPHOI
CHEKTPOCKOIHUH.
4, CrnekTpockonus OCHOBHBIE 3aKOHBI TOIJOLIEHUS CBETA B HJACAIBHBIX
cuctemax: JlamOGepra-byrepa-bepa, agiuTuBHOCTH.
5. CrnekTpockonus [lormomenne cBeTa  pacTBOpaMd M [PUYUHBI
OTKJIOHEHHMsI OT 3aKOHa.
6. Cnekrpockonus Peanuzanus meroga MK-cnektpockonuy.
7. Cnekrpockonus JIOCTOMHCTBA JaHHOI'O METOJIA.
8. CnexkTpoCKOnus OnuimmTe NPUHINAT YCTPOUCTBA CIIEKTPO(hOTOMETpA.
9. CrnekTpockonus Kakne texnuueckue xapakrepuctukun umeer HWK-

cnektpometp VERTEX 70. Meroasl MNOATOTOBKH
00pa31oB /7151 BBIOJIHEHUS UCCIIEJOBAHHI.




10. CrnexkTpockonus CyTh KauecTBeHHOro aHanu3za ooOpasnoB no MHK-
CIEKTpaM.
11. CrnexkTpockomnusi Kak npousBoautcs xonuuecTBeHHbIM aHanu3 no MK-
CIEKTPaM.
12. Mertobl Cytb meTona BOT.
JIUCTIEPCUOHHOTO
aHaimsa
13. Mertonsl AmnmnapartHas 6a3a, peaJu3yromias METO/Ibl OTIpeAeTICHUS
JAUCTIEPCUOHHOTO JUCTIEPCHOCTH.
aHajamn3a
14, MeTtonbl OnummTe nOpUHIMO paboThl aHaIU3aTopa pasmepa
MCIIEPCUOHHOTO yacTull Zetatrac.
aHajamn3a
15. Mertobl Vxkaxure HazHaueHue npuodopa [ICX-12 (SP). ns
JIUCTIEPCUOHHOTO KaKUX MaTepUajiOB IPUMEHUM?
aHaimsa
16. MeTtosl HazoBute xapakTepHble 0COOCHHOCTH TPUOOPOB CEPUU
JTUCTIEPCHOHHOTO Sorbi.
aHajamn3a
17. MeTtonbl Kakue ¢akrtopsl oOrpaHM4MBalOT TOYHOCTh METOAA
JTUCTIEPCUOHHOTO u3MepeHuss u  npubopa  SoftSorbi-1l  ver.1.0.
aHajamn3a COOTBETCTBEHHO?
18. MeTtonbl Kakue npyrue xapakTepuCTUKH MaTepuaia MOXKHO
JAUCTIEPCUOHHOTO OTIPENEINTh, 3HAS 3HAUYCHHUE BEIIMYUHBI €T0 YIEIhHOU
aHanmsa MTOBEPXHOCTHU?
19. Mertonbt JlaiiTe omnpeneneHue akTUBHOCTH Marepuana. Kakue
JIUCTIEPCUOHHOTO (haKTOPBI XapaKTEPUCTUKU BIUSIOT HA AKTUBHOCTH?
aHaimsa
20. Onpenenenue Urto Takoe aacopOius?
COpOIIMOHHBIX
CBOMCTB MaTepHUajoB
Y KOJIM4YeCTBa
AKTUBHBIX I[EHTPOB
21. Onpenenenue Otnuuus uentpoB JIbtouca u uentpos bpencrena.
COpPOITMOHHBIX
CBOWCTB MaTEpHajoB
1 KOJIMYECTBa
AKTUBHBIX IICHTPOB
22. Onpenenenue CyTb MeTO1a 3aropoxkiia.
COpOIIMOHHBIX
CBOMCTB MaTe€pHUajoB
Y KOJIM4YeCcTBa
AKTUBHBIX IIEHTPOB
23. Omnpenenenue Kak paccuntbiBaeTcst 3HaueHHE TUTpa?
COpPOITMOHHBIX

CBOVCTB MaTE€pPUAJIOB




H KOJIMYCCTBaA
AKTHUBHBIX ICHTPOB

24. Onpenenenue Kakum  oOpa3oM  oCyIIecTBIsETCS  ONpeAcsICHUE
COpPOIIMOHHBIX KOJIMYECTBA AKTHBHBIX IIEHTPOB Ha MOBEPXHOCTU
CBOMCTB MaTepHalioB | MUHEPAJIHLHOTO MaTepHana.
Y KOJIMYECTBa
AKTUBHBIX IICHTPOB

25. Omnpenenenue Kak Mensiercsi okpacka QuibTpara mocjie A00aBICHUS
COpPOIIMOHHBIX denondranenna u Bo Bpems turpoBanus? Korma
CBOWCTB MAaTE€pPHAJIOB | THTPOBAHHUE CUUTACTCS OKOHYCHHBIM?
M KOJIMYECTBa
AKTUBHBIX LIEHTPOB

5.2.2. IlepevyeHb KOHTPOJIBHBIX MATEPHAJIOB
JJIS1 3alIUThI KYPCOBOTI'0 MPOEKTa/ KypCcOBOH padoThl

He npenycMoTpeHo yuyeOHbBIM MIIaHOM.

5.3. TunoBbie KOHTPOJIbHBIE 32IaHUA (MATEPHUAJIbI)
JJISl TEKYIIEr0 KOHTPOJISI B ceMecTpe

JlaGopaTopubie paGorbl. B naboparopHoM NpakTHKymMe MO JUCIHILIAHE
MpPEJCTaBIICH TepedyeHb JabopaTopHbIX paboT, o0003HAYeHBI 1Ieb M  3a]a4H,
HEOOXOJIUMBbIC TEOPETHYECKUE W METOJAMYECKHUE YyKa3aHus paboTe, JaHbl BapHaHTHI
BBITIOJTHEHUS U TIEPEUCHb KOHTPOJIBbHBIX BOIIPOCOB.

3ammTa Ja00paTOpHBIX PabOT BO3MOXKHA TIOCJIE IPOBEPKH IMPABUIBHOCTH
BBITIOJTHEHUS 3a7aHus, OQOpMJICHUS OTYeTa. 3aluTa MPOBOAUTCA B  (opme
cobeceoBaHUs TMpeNojaBaTesisi CO CTYJAEHTOM IO TeMe JabopaTopHOM paboThI.
[IpumepHBIii TMepeYeHb KOHTPOJIBHBIX BOMPOCOB ISl 3aIUTHI JIAOOPATOPHBIX pPaboT
IIpEJCTaBIICH B Ta0JIHIIE.

No | Tema mabopaTopHoii paboThI KontponbHbie BOIIpoCh!

1. | Ananu3 qucnepcHOCTH 1. OnumuTte mpuHIUIT paboThl aHATTM3aTOpa pa3Mepa YacTHIl
MaTepHalIoB pa3InYHbIMU Zetatrac.
croco0aMu 2. Ykaxwute HazHaueHue npuodopa [ICX-12 (SP). [{ns kakux mare-

pHaoB IPUMEHUM?

3. HazoBuTe XapakTepHbie 0COOCHHOCTH MPUOOPOB cepuu Sorbi.
4. B uem 3akitouaercs cyTb Mmeroga bOT?

5. Kakue pakTopsl OorpaHHUMBaIOT TOYHOCTH METO/Ia U3MEPEHUS U
npubopa SoftSorbi-11 ver.1.0. coorBeTcTBeHHO?

6. Kakue npyrue xapakTepUCTUKH MaTeprajia MOKHO
OTIpeNIeNIUTh, 3Hasl 3HAYCHNE BEIIMYMHBI €T0 YAeTbHON

TTOBEPXHOCTH?
2. | AHanu3 CTPYKTYpBI 1. B yem oTiiMune oNnTUYECKOW MUKPOCKOIIMM OT CKaHUPYIOIEH
MAaTEepHUaJIOB C 30HII0BOM?
HCII0JIb30BaHUEM 2. Pacckaxxute 00 ycTpoHCTBE U OCOOEHHOCTSIX PabOTHI
ONTHUYECKOUN U 30H0BOM crepeockonnyeckoro mukpockona Aneramu CM-T 1.

MHUKPOCKOIIHH 3. Pacckaxute 00 yCTpoicTBE M OCOOCHHOCTSAX pabOThHI




Tema mabopaTopHOil pabOTHI

KonTpoJsibHbIE BOPOCH

noJsipuzanmonHoro Mukpockomna [TOJIAM P-312.

4. B yeM cOCTOAT OCHOBHBIE TPEUMYIIIECTBA UCITOIB30BAHUS
METOJI0B CKaHUPYIOLIEH 30H10BOM MUKPOCKOIMH?

5. Onumute o601yt KoHCTpyKIuto mpudopa NanoEducator.
6. OnummrTe MEeXaHu3M MOABOJA K 00pa3ily B pudope
NanoEducator. [ToscauTe mapaMeTpsl, OPEACIISIONIYIO0 CHITY
B3aMMOJICHCTBHS 30H/Ia C 00Pa3IIOM.

7. Kakumu akTopamu onpeaensitoTcs ObICTPOACHCTBIE,
TOYHOCTh U CTAOMIILHOCTD CJICKEHUS 32 MUKpOpenbeom?

AHanus cocTaBa BelllecTBa C
HNCITIOJIB30BAHUEM METOJ0B
CHEKTPOCKOIUHN

1. YUto Takoe UK-criekTpockomnus?

2. JlocToMHCTBA JAHHOT'O METO/1A.

3. OnumumTe NPUHIIUIT YCTPOHCTBA CIIeKTpodoTomMeTpa.

4. Kakue TexHndeckue xapakrepuctuku umeet MK-cnekrpomerp
VERTEX 70.

5. MeTo/1bl OATOTOBKH 00PA3II0B AJISl BHITOTHEHHUS
HICCIIENOBAHUMN.

6. CyTh KaueCcTBEHHOT0 aHajm3a oopasios no MK-cnekrpam.

7. Kak mpon3BOIUTCS KOJUYECTBEHHBIN aHanu3 o MK-cnexkrpam.

AHalli3 akTUBHOCTH MUKPO-
Y HAaHOJUCTIEPHBIX
KOMITOHEHTOB

1. JlaiiTe onpesneneHne akTHBHOCTH MaTepuaina. Kakue (akropsl u
XapaKTEPUCTUKHU BIMUSIIOT HA aKTUBHOCTh?

2. Yro Takoe agcopOrus?

3. Otimums ueHtpoB JIptouca u neHTpoB bpencrena.

4. Cytb MeTo1a 3anopoXKIIa.

5. Kak paccunThiBaeTcst 3HaueHUE TUTpa?

6. Kakum 00pa3om oCymiecTBISIETCS ONpEeICHIUE KOJTMIeCTBa
AKTUBHBIX LIEHTPOB HA TIOBEPXHOCTH MUHEPATHHOTO MaTepuaa.
7. Kak MeHsieTcst okpacka GuiabTpara 1mocjie 100aBacHus
¢denondranenna u Bo Bpems TutpoBanus? Korna turpoBanue
CUMTAETCSI OKOHYEHHBIM?

IIpakTuyeckue padoOTHI.

B MCTOAUMYCCKUX YKAa3aHHUAX K BbIIIOJHCHUIO

IMPAaKTHYCCKUX pa60T MO0 JUCHUIIIIMHE IPCACTABJICH ICPCUCHDb IIPAKTHUYCCKUX pa60T,
IMPUBCACHLI HCO6XO,Z[I/IMBI€ TCOPETUUCCKUC U MCTOJUYCCKHC YKa3daHUsS K pa60Te, JaHBI
BapUAHTLI BBIIIOJTHCHHUSA.

3ammra

IMPAaKTHYCCKUX

pabor mpoBoauTcs B ¢dopme cobecenoBaHUs

MpenoiaBaresisi co CTYACHTOM IO COOTBETCTBYIOIIMM TemaM. [IpumepHblli mepeyeHb
KOHTPOJIBHBIX BOIIPOCOB JIJISl 3aIUTHI MPAKTHYECKUX Pa0OT MPEACTABIIEH B TAOIUIIE.

Ne

Tema npakTuueckoil paboTb

KoHTposIbHBIE BOIPOCHI

1.

Ananmm3 xagecTBa
MAaTEPUAJIOB C
HCIIOJIb30BaHUEM
metonojiorun «lllects curmy»

1. KakoBo 10/KHO OBITh CpEeTHEKBAPATHIECKOE OTKIOHEHHE {,
9TOOBI BEPOSATHOCTH BBIXOJIA CITyYaHOUW BETUYHHBI 33 TPAHUIIBI
JIOTTyCKa MPH MPOU3BOJILHOM 3aKOHE pacipe/iesIieHUs COCTaBsa
27700-10-6?

2. KakoBo 10/mKHO OBITH CPETHEKBAIPATHIECKOE OTKIIOHEHHE {,
9TOOBI BEPOSATHOCTH BBIXOJIA CITyYaHOUW BETUYHHBI 33 TPAHUITBI
JIOTTyCKa MPU HOPMAIBbHOM 3aKOHE pacTlpeiesICHUs COCTaBIIsIa
0,00198-10-6?

3. KakoBa BepOATHOCTh BbIXO/1a CIy4allHOM BEJIMYMHBI 32
TPaHUIIBI JOITYCKa IPU HOPMAaJIbHOM 3aKOHE pacipeesieHus,
€CJIM IPUMEHSIIOTCS

a) TPEX-CUTMOBBIE JIOITYCKH;




No | Tema mpakTuueckor paboThI KonTpoJsibHbIE BOPOCH
0) Y4eThIpeX-CUTMOBBIE JOMYCKH;
B) NSITU-CUTMOBBIE JOMYCKHU.
2. | Pacuer cratuctuyeckux 1. Onpenenenne CTaTUCTUYECKUX TTOKa3aTene
OLICHOK KauecTBa AKCIIEPUMEHTAIBHBIX JaHHBIX
MaTepHUaioB 2. OteHKa cirydaifHOW NOTPEIIHOCTH U3MEPEHUI
3. OmpeneneHune MOTPENIHOCTA KOCBEHHBIX U3MEPECHUM
4. V4eT norpemHocTeil n3MepUTEIbHBIX TPUOOPOB
3. | IlocTpoeHne KOHTPOJIBHBIX 1. Tunbl KOHTPOJIBHBIX KapT
KapT pa3auyHoOro TUIIA. 2. KoHTponbHas KapTa MHAWBUYyaTbHBIX 3HAYCHHIMA
KonTpoJsibHbIE KapThI
VHJIMBU1yaJIbHBIX 3HAUYCHUU
4. | [TocTpoeHne KOHTPOIBHBIX 1. KoHTposbHas KapTa CpeHUX 3HAYCHUHN U pa3MaxoB
KapT pa3au4yHOro TUIIA. 2. KoHTponbHass KkapTa CpeIHUX 3HAYEHUH W  CpPEIHHX
JIBOViHBIE KOHTPOJIbHBIE KBaJ[paTUYHBIX OTKJIOHEHUU
KapThl TEXHOJIOTUYECKHUX
MIPOLIECCOB
5. | IlocTpoenne KOHTPOJIBHBIX 1. KontponpHas kapta yrcina J1eeKTHBIX U3JIEIUi B TapTUH
KapT pa3Iu4yHOTO THUIIA. 2. KoHTtposbHas kapTa 101u 1e()EeKTHON MpOayKITUN
JIBoiHbBIC KOHTPOJIbHBIC 3. KonTponbHas kapra uncia 1e()eKToB B MapTUn
KapThl 1eYEKTHON 4. KonTtponbHas kapTa yrcia (107u) 1eQeKToB Ha eAUHUITY
OpOAYKIHNH U3JeIns
6. | Pacuer morpemHocTy mpu 1. Buasl nmorpemntHocTei

BBIOOpE CPesICTB N3MEPEHUI

2. CnocoObl onpesiesieHns 3HaYeHUH MOrpemHoCcTei

I/IHIII/IBI/IHyaJIBHOE AOoOMaIIHee 3aJaHUC

1. 3akoHoaaTenbCcTBO  Poccuiickoit ~ @enepanuu,  periaMeHTUPYIOLIEE
BONPOCHI EAMHCTBA U3MEPEHUIN U METPOJIOTHYECKOTO 00ECTIeYeHHS

2. TexHuyeckass 1 HOpMAaTUBHAS TOKYMEHTALIUSI IO MPOBEJICHUIO UCTIBITAHUMA
MPOAYKIUU

3. TpeGoBaHuss  HOPMATHBHBIX  JOKYMEHTOB IO  METPOJOTHYECKOMY
00eCneueHHUI0 CPEICTB U3MEPEHUS

4, OcCHOBHBIC TIOHATHSA, TEPMHUHBI W OMPEICICHHS B 0O0JACTH HWCIBITAaHUIN
MPOAYKITUU

S. OCHOBHBIE METOJIbI U3BMEPEHUH TTapaMeTPOB MPOAYKIIUU

6. TpeOoBaHusg K BXOJHOMY KOHTPOJIIO MPOAYKIMU U MpaBuiia 0HopMIeHUS
€ro pe3yJibTaToB

7. [IpaBwia, craHgapThl, METOJUKH U OCOOEHHOCTH MPOULEAyphl OTOOpa
00pa3IoB JJ1sl IPOBEACHUS UCTIBITAHUHN TIPOTYKIIUU

8. [IpaBuna MapKUPOBKHU, XpPAaHEHUS U TPAHCTIOPTUPOBKHU MTPOO

Q. [lepedyens BUIOB U 00BEMOB UCIIBITAHUI HA PA3HBIX CTATUSAX KU3HEHHOTO

LHKJIA TPOAYKIIUU

10.

MPOAYKIIUHU

11.

MPOAYKLIUU

12,

JU1s1 pabOThI C IPOYKIUEH
13. OcHOBHI IPOBEICHUS ATTECTAIMN UCITBITATEIIBHOTO 000Dy TI0BaHHUS

MeTtoapl OIIEHKM TOYHOCTH HU3MEPEHUN MAapaMeTpPOB U XapaKTEPHUCTHUK
OCHOBBI COCTaBJIEHUS MMPOTOKOJIOB U OTYETOB IO PE3yJibTaTaM UCIbITAHUN

TpeboBaHus oxpaHbl TPyJla, HOPMAaTUBHBIE U METOJMYECKUE JIOKYMEHTHI




14. KoHCcTpyKTHBHBIE ¥  (YHKIIMOHAJIbHbIE  OCOOCHHOCTH  OCHOBHOTO
UCTIBITATEIEHOTO 000PYTIOBAaHUS B MAaTEPUATIOBEICHUH

15. ®wusudyeckwe MPUHIMILI], OOJACTh NPUMEHEHUS H TPUHIMITHAILHBIC
OTpPaHUUYEHUS METOJIOB U CPEJICTB UCTIHITAHUI B MaTePHAIOBEACHUH

16. OcHOBBI TIPOBEPKH, HACTPOUKH U PETYIHPOBKA HM3MEPHUTEIHHOTO U
MCTIBITATEIEHOTO 000PYTOBAaHUS

17. HopwmaTtuBHBIE ¥ PYKOBOIAIIME JOKYMEHTHl TIO IUJITAHUPOBAHUIO U
OpraHu3aIuy padoT MO UCTIBITAHUSIM TPOAYKITUU

18. CrpykTrypa u wuepapxusi JOKYMEHTOB OpraHu3allid, MECTO B HHX
JOKYMEHTOB, KacarolMXcsl IPOBEJACHHs paOdOT MO UCHBITAHUSAM IPOLYKIINH

19. TexHomnorus u NOPsIOK OpraHU3aUH MPOLIECCa UCIBITAHUN TPOAYKIINU

20. HamumonaneHble, MEXIYHApOJHBIE M MEXIOCYAapCTBEHHBIC CTaHIAPTHI,
JeicTByIoIME U pa3pabaTbiBacMble B MaTEPUAIOBEICHUU

21. TpeOoBanmsi  cHCTEeM  MEHEI)KMEHTAa  KauecTBa,  DKOJOTHYECKOTO
MEHEKMEHTa ¥ MEHEPKMEHTa TIPOU3BOACTBEHHON 0€30MaCHOCTH U 3/I0OPOBBS

PacuerHo-rpajuyeckoe 3aganue

1. Uro Takoe MK-criekTpockonus?

2. Yro npezacraisieT co0oii nH(paKpacHbIN CIEKTp MaTepuana?

3. O yem CBUAETENBCTBYET MHTEHCUBHOCTD I10JIOC B CIIEKTPE?

4. OnummrTe mporiecc anaausa oopasiia (onTuyeckas cxema mpuoopa).

5. Ilepeunciure METOBI TOATOTOBKH KUJAKOCTEN JJISI ChEMKH.

6. [lepeuncnure METOBI MOATOTOBKH MOPOIIKOB U PHIXJIBIX TBEPABIX 00pa3LoB
JUISl ChEMKH.

7. [lepeuncnure neicTBUS, HEOOXOAMMBIC ISl CheMKH MaTepHaia.

8. Mecto MK-cnekTpoCcKONMM B UCCIEIOBAHUAX U HAYYHO-TEXHUYECKHUX
pa3paboTkax B 00J1laCTU MaTepHUATOBEICHUSI.

9. Henocrarku n orpannuenus meroaa MK-cnexkrpockonuu.

10. B kakux cily4asix ¥ Ha KaKOM 3Tarle UCcCaeA0BaHusl HEOOX0IMMO TPUMEHEHUE
HNK-cniekTpockonum.

11. Kakumu aApyruMu METOJIaMH MCCIIE0BaHUS MOXKET ObITh IOATBEPKACHA
JIOCTOBEPHOCTH pe3ylibTaToB MK-ciekTpockonuu.

5.4. Onucanue KPHUTEPHEB OLICHUBAHUA KOMIIETEHIIUHA U MIKAJbl OlleHUBAHUS

[Ipu mpomexyTouHOM arTtecTanu B GopMe 3adeTa HCIONB3YeTCS CIeAYIOIast
IIIKaJIa OLICHWBAHUS: 3a4TEHO, HE 3aYTEHO.

[Tpu mpoMeXyTOYHOH aTTeCTAIlMK B (DOpME dK3aMEHA UCIOJIB3YETCs CACAYIOImast
IIIKaJIa OIICHUBAHUS: 2 — HEYJIOBJIETBOPUTEIIBHO, 3 — YAOBJIETBOPUTENIHHO, 4 — XOPOIIIO,
5 — oTin4HoO.

Kpurepusimu oneHnBaHus JOCTUKEHUN ITOKA3ATEIEN SIBISIOTCS:



HanmenoBanme
MoKa3aTesist
OLICHUBAHUS
pe3yiibTaTa 00y4YeHHS
10 JUCIUIUINHE

Kpurepnii onenuBanus

3HaHus

3HaHWE OCHOB MAaTEeMaTHUECKOIO amnmnapara IIpd CHHTE3€ MW HUCCICOAOBAHUU
HAaHOMATCpHUaJIOB

3HaHue HAay4YHOT'O MHCTPYMCHTApPUA (1)I/I3I/IKI/I TBEPAOIo TCJIa I TCOPETUICCKOTO U
OKCIICPUMECHTAJIBHOTO UCCIIEJOBAHUA HAHOMATCPHAJIOB

3Hanue (1)I/I3I/IKO -XUMHUYCCKOI'O nmoaxoga JJIsL TCOPECTUIYCCKOTO n
OKCIICPUMCHTAJIILHOI'O UCCIICAOBAHNUA HAHOMATCPHAJIOB

3HaHUE OCHOBHBIX NPpUKIIAHBIX TpOorpaMm MU CpCACTB AaABTOMATHU3UPOBAHHOI'O
MPOCKTUPOBAHUA [IJId TCOPETUUCCKOIO M JSKCIOCPUMCHTAJIBHOTO MCCICAOBAHUA
HAaHOMATCpPHUAJIOB

3Hanue MPUHIUIIOB CO3JaHUd, HUCCICAOBAHUA U TMPUMCHCHUA HAHOCUCTEM U
HAaHOMATCPpUAJIOB; MCTOAOJIOT IO HAYIHBIX I/ICCJ'IG,I[OBaHI/Iﬁ

3HaHHE WCTOYHMKOB TEXHHUYECKOM W CIPABOYHON JIMTEPATYphl, HOPMATHBHBIX
JIOKyMEHTOB JUIsI BBITTOJIHGHHUS HCCJIEIOBAaTEILCKONH pabOTHl B O0JACTH METOIIOB
JIMarHOCTUKH HAHOMAaTEPUAJIOB

3HaHuEe TpeOOBaHMH K COCTABJICHHIO OTYETOB IO OKCICPUMCHTAIbHBIM U
TEOPETUIECKUM HCCIIEJOBAHUSAM

3Hanue HUCTOYHUKOB IIpaBUJI HCIBbITAHWA HOBBIX U MOZ[I/I(i)I/ILII/II)OBaHHBIX
KOMITO3UTOB CTPOUTCIILHOI'O M CIICTIMAJIBHOT'O HA3HAUCHUSA

3HaHME MpaBUJI OPraHU3aUK ONTHMH3AIMU COCTABOB CTPOUTEIIBHBIX MATEPHAIIOB C
HAaHOCTPYKTYPHUPYIOITMMH KOMIIOHEHTaMHU

3HAHUE TEOPETUYECKUX OCHOB METPOJIOTMYECKOr0 O0ECHECUYCHUS] HCIbITAaHUI
HAaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UTOB CTPOUTENIFHOTO U CHEIHATFHOTO Ha3HAYEHHUS

YMeHus

VYmenue BBI6PIpaTB HUHCTPYMCHTBI MAaTCMATUUYCCKOI'O allrapara 1Jjid CUHTC3a 1
HCCIICAOBAHUA HAHOMATCPUAJIIOB

YMenue BRIOMpaTh HAYYIHBIN HHCTPYMEHTapHid (PH3UKH TBEPAOTO TeJa s
TEOPETUIECKOTO M SKCIIEPIMEHTAIBHOTO FICCIIeIOBAaHMI HAHOMATEPHAJIOB

VYmenue BBI6I/IpaTB (bHBI/IKO-XI/IMI/I‘{eCKI/Iﬁ noaxona Ajad  TCOPETHUYCCKOro U
OKCIICPUMCHTAJIILHOT'O UCCIICAOBAHUA HAHOMATCPHUAJIOB

YMmenne  BBIOMpAaTh  OCHOBHBIE  MPHUKIAAHBIE TPOTPAMMBI M CPEACTBA
aBTOMAaTHU3WPOBAHHOTO MPOEKTUPOBAHUS JUTS TEOPETUIECKOTO u
SKCIEPUMEHTAIBHOT0 UCCIEOBAHUSI HAHOMATEPUAJIOB

YMeHHe TIaHUpOBAaTh M HMCIONB30BaTh Ha MPAKTUKE 3HAHWS O TPUHIMIAX HAay4dHO-
HCCIICZIOBATEILCKOM NIEATETLHOCTH; HCITONB30BaTh B MPO(ECCHOHATEHON AESITCIFHOCTH
3HAHUS O METOJaX U CPEACTBAX UCCIIEAOBAHUS, IPUMEHEHHSI U CO3/IaHUS HAHOCUCTEM U
HaHOMAaTEepUAJIOB

YMeHue BHIOMpaTh HCTOYHUKH TEXHUYECKOH M CIIPAaBOYHON JTUTEPATYPHI,
HOPMAaTHBHBIX IOKYMEHTOB ISl BRITIOJTHEHHS HCCIIEI0BATEIHCKON PabOThI B 00JIacTH
METOJOB JUArHOCTUKH HAHOMATEPHUAJIOB

VMeHue cOCTaBIATh OTYETHI IO SKCIICPUMCHTAJIbHBIM U TCOPCTUUICCKUM
HCCJICAOBAHUAM

VYmenue YCTaHaBJIMBATh IIpaBUJia UCIIbLITAHHUA HOBBIX U MOI[I/I(I)I/II_[I/IpOBaHHI:IX
KOMITO3UTOB CTPOUTCIILHOI'O U CIICIIMAJIBHOI'O HA3HAUCHUSA

YMeHne MIaHupOBaTh MEPOINPUSATUS MO ONTHUMHU3ALKUUA COCTABOB CTPOUTEIBHBIX
MaTepHajIoB C HAHOCTPYKTYPHPYIOMUMH KOMIIOHEHTAMHU

Ymenne TUTAaHUPOBATH METPOJIOTHYECKOE obecrieueHre VCTIBITAHHH
HaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UTOB CTPOUTEIHHOTO U CIICHHUATIBLHOTO HA3HAYCHHUSI

Bnanenue

BJ'Ia,Z[CHI/IC HaBbIKaMW TPHUMCHCHHA OCHOBHBLIX IIPUKIIAAHBIX TIpOrpaMm MU CpEACTB
ABTOMATHU3UPOBAHHOT'O IIPOCKTHUPOBAHUA JUIA TEOPETUYCCKOT'O n
OKCIICPUMEHTAJIBHOTI'O UCCIICJOBAHUA

BJ'Ia,I[CHI/IC HaBbIKaMH TPHUMCHCHHA HAYYHOTO HHCTPYMCHTApPUA (1)I/I3I/IKI/I TBECPAOTO
TCJIa JJIs1 TCOPCTUYCCKOI0 M SKCICPUMCHTAJIBHOT'O UCCIICAOBAHN HAHOMATCPHUAJIOB

Bragenne  HaBbIKAMH — TPUMCHCHHMS — (DM3HMKO-XMMHYECKOrO  IOAXOJAa  JUIS
TEOPETHUUECKOr0 U HKCTIEPUMEHTAIBHOTO UCCICAOBAHNS HAHOMATEPHAJIOB




BJ'Ia,Z[eHI/IC HaBbIKaMW TPHUMCHCHHA OCHOBHBLIX IIPUKIIAAHBIX TIpOrpaMm M CpPCACTB
ABTOMATU3UPOBAHHOT'O IIPOCKTHUPOBAHUA JUIA TEOPETUIYCCKOT'O n
OKCIICPUMEHTAJIBHOT'O UCCIIEJOBAHUA HAHOMATEPHAJIOB

BJ'Ia,Z[CHI/IC HaBBIKaMH TIPOBCACHUA HAYYHO-HCCJICAOBATCIILCKUX pa60T o CO3JaHHUIO,
HCCJICAOBAHUIO U MPUMCHCHNIO HAHOCHUCTEM Y HAHOMATCPHUAJIOB

Bnanenue HaBbIKAMM MCIOJIB30BAHUS MCTOYHUKOB TEXHUYECKOM M CIpPaBOYHOU
JATEPATYpPhl, HOPMATHBHBIX JOKYMEHTOB IS BBITOJIHCHHS KCCIICIOBATECIIbCKOM
paboThI B 001aCTH METOOB IMATHOCTUKY HAHOMATEPHUAIIOB

Brnanenue HaBbIKAaMH KOHTPOIA MPAKTUYECKOM NEATEIBHOCTH B COOTBETCTBUM C
YCTaHaBIMBAEMBIMU TPEOOBAHUSIMHU

BJ'IaI[CHI/IC HaBbIKaMH  KOHTPOJIA HUCIOBITAHWI HOBBIX H MOI[I/I(l)I/II_II/IpOBaHHBIX
KOMITO3UTOB CTPOUTCIILHOI'O M CIICTIMAJIBHOI'O HA3HAUCHUSA

Brnagenne HaBbIKAMH KOHTPOJII MEPONPHUATHH MO  ONTUMH3ALINU
CTPOHUTENHHBIX MaTEPHUATIOB C HAHOCTPYKTYPHPYIOIIUMH KOMIIOHEHTAMH

COCTaBOB

BJ'Ia,I[CHI/IC HaBbIKaMHW KOHTPOJA MCETPOJJOTHICCKOro oOecIieueHrs] UCIHBITAHUN
HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UTOB CTPOUTCIIBHOI'O U CTICIIUMAJIBHOT'O HA3HAYCHUS

Ornenka

npenogaBarciieM

BBICTABJIACTCA  HMHTCTPAJIBHO C y‘{éTOM BCEX

nokasareJyieil U KpUTEpPUEB OLICHUBAHUSI.
Ouenka copMUPOBAHHOCTH KOMIETEHIUH MO MOKA3aTENI0 JHAHMUS.

Kpurepnit

ypOBeHB OCBOCHUA U OLICHKA

3auTeHo He 3auteno

3HaHKe OCHOB
MaTeMaTHYECKOrO
amrmapara pyu CUHTE3¢ U
HCCIEI0BAHUU
HaHOMAaTEPHaJIOB

He 3Ha€T OCHOBHBIX ITOJIOKESHHI
MaTeMaTHIECKOTO arapaTa Mpu CHHTE3¢
U UCCJICIOBAaHUY HAHOMATepUaJoB, HE
MO>KET MPUBECTU IPUMEPHI

3HaeT OCHOBBI MATEMATHYECKOTO
arapara 1nmpu CMHTE3€ U UCCIICIOBaAaHNN
HaHOMATCpUAJIOB, IPUBOAUT ITPUMCPBI

3HaHKHe UCTOYHHUKOB
TEXHUYECKOH U
CIIPABOYHOM JIUTEPATYPHI,
HOPMAaTHBHBIX
JIOKYMEHTOB JUJISI
BBIMTOJHEHHS
HCCIIEJ0BATEIIHLCKOM
paboThI B 001acTn
METOJIOB JUATHOCTUKHU
HaHOMAaTEPHAJIOB

HaspiBaeT He MeHee TpexX, MPUBOIUT
MPUMEPHI

Ha3swiBaeT nBa u MeHee, HE IPUBOIUT
MIPUMEPHI

3Hanue TpeOOBaHUH K
COCTaBJICHHIO OTYETOB I10
AKCIIEPUMEHTAIBHBIM H
TEOPETUICCKUM
WICCJICIOBAHUSM

TlepeuuncinsieT He MEHE TATU
TpeOOBaHMIA, HA3bIBACT UCTOYHUKH

ITepeuuncinsieT yeThipe U MEHee
TpeOOBaHMI, HE Ha3bIBAET HCTOUHUKHU

3HaHUE UCTOYHHUKOB
IIPaBUJI UCTIBITAHUS
HOBBIX U
MOIU(PHULINPOBAHHBIX
KOMITO3UTOB
CTPOUTENHHOIO U
CHEIHMAIIBHOTO
Ha3HAuYCHHS

HaseiBaeT He MeHEe TpeX, IPUBOIUT
MIPUMEPHI

HaspiBaeT nBa u MeHee, HE IPUBOIUT
MIPUMEPHI

3HaHUE TEOPETUICCKUX
OCHOB METPOJIOTHYECKOT0
o0ecrieueHUs UCIBITAHUI
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UTOB CTPOUTE b~
HOT'O ¥ CHEIHAILEHOTO
Ha3HAYEHMS

TlepeuuncinsieT He MEHE MATU
TpeOOBaHMIA, HA3bIBAET UCTOYHUKH

ITepeuncinsieT yeTbipe U MEHee
TpeOOBaHMI, HE Ha3bIBAET HCTOUHUKHU




Kpurepnit

ypOBCHB OCBOCHU M OIICHKA

2 3 4 5

3Hanme He 3naet Jlorryckaet om0k | 3HaeT HcuepnpiBatore
WHCTPYMEHTAJIBHBIX | MHCTPYMEHTAIBHBIC | IPU MEPEUHUCICHUH | HHCTPYMEHTAJIBHBIE | TEpEeUHCIsIeT
U CTAaTUCTHYECKHUX Y CTaTHUCTHYECKHE WHCTPYMEHTAJIBHBIX | M CTATUCTUYECKHE MHCTPYMEHTAJIbHBIE
METOJI0B METO/IbI U CTAaTUCTHYECKUX METO/IbI U CTAaTUCTHUYECKHUE
HCCIIEA0BAHUSA UCCIIE0BAHUS METOJI0B UCCIIE0BAHUS METO/bI
HaHOMAaTepraIoB HaHOMAaTEpUaJIOB HCCIIEIOBaHUS HaHOMAaTEpUaJIOB HCCIIEIOBaHUS

HaHOMAaTepraIoB HaHOMAaTEepUaJoB,

HPUBOAUT NPUMEPEI

3HaHUE HAyYHOT O He 3naer Hayunsiii | JlomyckaeT ommOKky | 3HaeT HAyYHBIN HNcuepmsiBarore
MHCTPYMEHTapHs WHCTpYMEHTapHui IIPY TIEPEUNCIEHUN | HHCTPYMEHTAapUil MIEPEUNCIIAET
(bu3uKU TBEPIOrO (GU3MKH TBEPIOTO Hay4YHOTO (bU3MKH TBEPIOTO Hay4HbIH
Tena Ams TeJa UL HUHCTPYMEHTapHUs TeJa UL UHCTPYMEHTapUit

TCOPECTUYCCKOIO U

TCOPETUICCKOTO U

(u3UKU TBEPIOTO

TCOPETUICCKOTO U

(U3UKM TBEPIOTO

9KCIEPUMEHTAIBHO | 3KCIIEPUMEHTAIBHO | Tena A SKCIIEPUMEHTAIBHO | Tema Ul
T'0 UCCIIEZIOBAHUS T'O UCCIIEJIOBAHUS TEOPETHIECKOTO H T'O UCCIIEJIOBAHUS TEOPETHIECKOTO H
HaHOMAaTEpHAaJIOB HaHOMAaTEepHaJIOB 9KCIIEPUMEHTAIIBHO | HAaHOMaTepHalloB 9KCIIEPUMEHTAIBHO
r'0 UCCIIEZIOBAHUSA IO UCCIIEIOBaHUSA
HaHOMAaTEpHAaJIOB HaHOMaTepHaJoB,
MIPUBOJTUT PUMEPHI
3Hanue HuznKo- He 3naer ¢puzuko- Homnyckaet ommbku | 3HaeT Gu3nKo- HNcuepmsiBarore
XUMHUYECKOTO XUMHUYECKUN MIPY TIEPEUUCEHUN | XUMUYECKHUH MIEPEUNCIIAET
MOIX0/a TSt TIOJTXOJT, TSt ¢mzuKo- TIOJTXOJT TSt ¢m3uKo-
TEOPETUUECKOTO U TEOPETHUYECKOTO H XUMHUYECKHUX TEOPETHUUECKOTO H XUMHUYECKUN
9KCIEPUMEHTAIBHO | 3KCIEPUMEHTAIBHO | MOJIXOIOB JUIA 3KCNIEPUMEHTANBHO | TOAXOM JUIS
T'0 UCCIIEZIOBAHUS T'O UCCIIEJIOBAHUS TEOPETHIECKOTO H T'O UCCIIEJIOBAHUS TEOPETHIECKOTO H
HaHOMAaTEPHAaJIOB HAaHOMAaTEePHaJIOB 9KCIIEPUMEHTAIBHO | HAHOMATEpPHAJIOB JKCIIEPUMEHTAIBHO
IO UCCIIEIOBaHUSA IO UCCIIEIOBaHUSA
HaHOMAaTEpHAaJIOB HaHOMAaTEePHaJoB,
MIPUBOJTUT PUMEPHI
3nanve npuHuMnoB | He 3Haer npunimnsl | Jlomyckaet ommOKn | 3HaeT NPHHIMITBI HWcuepmsiBarore
CO3JaHus, CO3JaHu, MIPY TIEPEYNCIICHUH | CO3/1aHMs, MIEPEUNCIIIET
WICCIIEIOBAHUS U WCCTIeTOBAaHUS U TIPUHITATIOB WCCTIeTOBAaHUS U TIPUHIIHIIBI
MIPUMEHEHUS TIPUMEHEHUS CO3JaHus, MIPUMEHEHUS CO3JaHus,
HaHOCHCTEM U HaHOCHCTEM U WCCIIEIOBAHUS U HaHOCHCTEM U WCCIIEIOBAHUS U
HaHOMAaTepHaJoB; HaHOMAaTEpPHAJIOB; MIPUMEHEHUS HAaHOMAaTEPHAJIOB; MIPUMEHEHUS
METO/IOJIOTHIO METO/IOJIOTHIO HAaHOCHCTEM U METO/IOJIOTHIO HaHOCHCTEM U
Hay4YHBIX Hay4YHBIX HaHOMAaTepHUaJoB; Hay4YHBIX HaHOMAaTEepUaJoB;
HCCIIEI0OBaHUM UCCIIeJOBaHUH METO/I0JIOTHIO UCCIIEJOBaHUH METO/I0JIOTHIO
HAaYYHBIX HAYYHBIX
HCCIIEI0OBaHUM HCCIIEOBaHUH,
MPUBOAUT NPUMEPHI
3HaHMUE TIPABUIT He 3naet mpasuna Jorryckaer ommOku | 3HAET ImpaBuia HcuepnwiBatore
OpraHM3alnN OpraHU3aIuu MIPY TIEPEUYHCICHUN | OpTraHU3aIlluu MIePEINCIIIeT
ONTUMU3ALUI ONITUMH3ALIUU MPaBUII ONITUMH3ALUU npaBuiIa
COCTaBOB COCTaBOB OpraHM3aLNN COCTaBOB OpraHH3aLNN
CTPOUTETBHBIX CTPOUTENBHBIX ONITUMU3ALINU CTPOUTENBHBIX ONITUMU3ALINU
MaTepUasoB C MaTepUasoB ¢ COCTaBOB MaTepUasoB ¢ COCTaBOB
HAaHOCTPYKTYPUPYIO | HAHOCTPYKTYPHUPYIO | CTPOUTEIBHBIX HaHOCTPYKTYpPUPYIO | CTPOUTENIBHBIX
IAMH IIMHA MaTepHajoB C IIMHA MaTeprasoB C
KOMITOHEHTaMHU KOMIIOHEHTaMH HAaHOCTPYKTYPUPYIO | KOMIIOHEHTaMHU HaHOCTPYKTYPHUPYIO
MU MU
KOMITOHEHTaMH KOMITOHEHTaMH,

MIPUBOJTUT IPUMEPHI




Onenka copMUPOBAaHHOCTH KOMIIETEHIIMM 110 MOKa3aTeNt0 Y MEHHUS.

Kpurepuit

ypOBeHB OCBOCHUA U OLICHKA

3aureHo

He 3auteno

YMenue BeIONpaTh
WHCTPYMEHTBI
MaTeMaTHIECKOTO
armmapara Juisi CHHTe3a 1
WCCIIEI0BAHUS
HAaHOMATEPUAIIOB

IIpennaraer He MEeHeeE IBYX
WHCTPYMEHTOB, 0OOCHOBBIBACT BBHIOOD,
CpaBHUBAECT

He MokeT mpaBUiIbHO BEIOpATh OoJtee
OJTHOTO UHCTPYMEHTA

YMeHnue BHIOHPATh

UCTOYHUKHU TEXHHUICCKOM

U CIIPaBOYHOU
JIUTEPATYPHI,
HOPMaTHUBHBIX
JIOKYMEHTOB JIJIS
BBITIOJTHCHHS
HCCIEA0BATENbCKON
paboThI B 001aCTH
METO/JIOB TMarHOCTHKH
HAaHOMATEPHAJIOB

OcymiecTBisieT BEIOOp HE MEHEE IBYX
HMCTOYHHUKOB, 0OOCHOBEIBAET BHIOOD

He moxxert BbIOpath 60siee 01HOTO
MCTOYHHKA

YMeHne cocTaBIIsITh
OTHYETHI 110

OKCIICPUMCHTAJIbHBIM U

TCOPCTUYCCKUM
HCCJICIOBAHUAM

CocraBiseT oT4eT 10 TPeOOBaAHUAM
rocCTt

JlommyckaeT ommnoOKH, MPOITyCKaeT
pa3ernbl IPH COCTAaBIEHUH OTYETa

YMeHue yCTaHaBJINBATh

MpaBUJIa UCTIBITAHUS
HOBBIX U
MOIUGUITHPOBAHHBIX
KOMIIO3UTOB
CTPOUTEIHHOTO U
CIIEIMAIBLHOTO
Ha3HaYEHUS

CocraBiseT CIHCOK U3 He MEHEe TpEX
ImpaBuJI, Ha3bIBACT UICTOYHUKHA

He mMoxeT ycTaHOBUTE 00JIe€ OJJHOTO
MpaBwiia

Vmenue IJIaHUPOBATH
METPOJIOTHYCCKOE

o0eclieyeHre UCIIBITAaHU I
HAHOCTPYKTYPHUPOBAHHBIX

CocCTaBIIseT IIaH METPOJIOTHYECKOTO
o0OecredyeHys UCIIBITAHUH
HAHOCTPYKTYPHUPOBAHHBIX KOMITIO3UTOB
CTPOUTEIHLHOTO U CIIEUATBHOTO

He MoxeT cocTaBUTh I1aH
METPOJIOTHYECKOTO 00eCIIeYeHN s
WCIIBITAaHUI HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UTOB CTPOUTEIBLHOTO U

KOMIIO3UTOB Ha3HAuYCHHS CHELNAILHOTO Ha3HAYCHUS
CTPOUTENBHOIO U
CTHELUAIEHOTO
Ha3HAuUCHHS
Kpurepnit YpOBEHb OCBOEHUS M OLICHKA
2 3 4 5
YMenue uzydaTh He cniocoben Hormyckaer omubkn | CriocobeH u3ydarh CriocobeH
COBPEMEHHBIC OCBaMBaTh MPY U3yYECHUH COBpEMEHHEIE CaMOCTOSITEIIFHO U
METOBI U METOIUKH | COBPEMEHHBIE COBPEMEHHBIX METOJIbI U METOJIUKH | 0OOCHOBaHHO
HCCIIEA0BAHUSA METO/IbI X METOJIMKHM | METOIOB M METOAMK | MCCIIEOBAaHUS n3yqath
HaHOMAaTEPHUaJIOB; UCCIICAOBAHUS UCCIIEA0BAHUA HaHOMAaTepHUaJoB; COBPEMEHHBIC
MPUMEHSTD HaHOMAaTepHUAaJIoB; HaHOMAaTEPUAJIOB; NPUMEHSTH METOIBI U METOIUKH
pas3IMyHble METOBl | IPUMEHATh [IPUMEHEHUU pa3IuYHbIE METOIbl | MCCIICIOBAaHUS
HCCIIEI0BAHUS pa3uYHbBIe METOABI | Pa3IMYHBIX METOJIOB | HMCCIIEIOBAHUS HaHOMAaTEepUaJIoB;
HAaHOMATEPUAJIOB HA | MCCIIEJOBaHUS HCCIIEA0BAHUSA HAaHOMATEpUaJIoB HA | MPHUMEHSTD
MPaKTHKE HAaHOMATEpUaJIOB HA | HAHOMATEePHAIIOB Ha | TIPAKTHKE Ppa3NYHbIC METOJIBI
MPaKTHKE MPaKTHKE WCCIIeIOBAHUS
HaHOMAaTepUaJIOB Ha
MPaKTHKE




YMenue BHIOHPATh
Hay4HBII
HUHCTPYMEHTapUit
(u3UKU TBEPIOTO
Tena Ams
TEOPETUYECKOTO U

He cnocoben
BBIOMPATH HAYJIHBIH
WHCTPpYMEHTapui
(hu3MKN TBEPIOTO
TeJa JUIst
TEOPETUIECKOTO 1

JlormmyckaeT ommoKku
IIpH BEIOOPE
HAYYHOTO
HHCTPYMEHTAPUS
(bu3uKH TBEPAOTO
Tena Jist

CniocobeH
BBIOMPATH HAYJIHBIH
WHCTPpYMEHTapUi
(u3MKN TBEPIOTO
TeJa JuIst
TEOPETUIECKOTO U

CriocobeH
CaMOCTOSITEIEHO 1
000CHOBaHHO
BBIOMpATh HAYYHBIH
HUHCTPYMEHTapUit
(bu3uKH TBEPAOTO

SKCIIEPUMEHTAIBHO | 3KCIIEPUMEHTAIBHO | TEOPETHUYECKOTO U 9KCMICPUMEHTANILHO | Tema s
T'0 UCCIICZIOBAHUS T'O UCCJICJIOBAHUS AKCIIEPUMEHTAIEHO | TO HCCIEIOBAHHS TEOPETUIECKOTO H
HaHOMAaTePHaJIOB HAaHOMATEPHAIOB 'O McCIeIOBaHuUs HAaHOMATEPHAIOB 9KCTIEPUMEHTAIILHO
HaHOMATEPHAIOB T'0 UCCIICIOBAHUS
HAaHOMATEPHAIOB
YwMmenne Be1Oupaty | He crmocoben Jomyckaet ommbku | CriocobeH Criocoben
¢dhuzuko- BbIOMpATh (PU3MKO- | MPH BEIOHOPE BBIOHMpATh (PU3MKO- | CAMOCTOSATEIBHO U
XUMUYICCKUN XUMUYICCKHUH ¢busuko- XUMHUYECKUN 00OCHOBaHHO
MOJTXOJT ISt TOJIXOJT JITIsSt XUMHYECKUX MOJIXOJT JIJIsSt BBIOUpATH HU3UKO-
TEOPETHIECKOTO U TEOPETUIECKOTO U MOJTXOJIOB JUIS TEOPETUIECKOTO U XUMUYECKUH
AKCIIEPUMEHTAIBHO | 3KCIIEPUMEHTAIBHO | TEOPETHUYECKOTO U AKCIICPUMEHTAIBHO | TIOJXOM JUIS
T'0 UCCIICJIOBAHUS T'O UCCJICJIOBAHUS AKCIIEPUMEHTAIEHO | T'O HCCIEIOBAHHS TEOPETUIECKOTO H
HaHOMATEPHAIOB HAaHOMATEPHAIOB I'0 UCCIICJ0BAHUS HAHOMAaTEPHAJIOB AKCIIEPUMEHTAIBHO
HaHOMAaTepHAaIOB 'O McCIeJ0BaHuUs
HAaHOMATEPHAIOB
Ywmenne He crioco6en Homyckaet ommOku | CriocoOeH CriocobeH
TUIAHUPOBATH U TUIAHUPOBATH U MPY TUIAHUPOBAHWHU | TTAHUPOBATH U CaMOCTOSITEIILHO U
HCTOJIb30BATh HA HCIIOJIH30BAThH HA Y WCTIONIB30BHUM Ha | WCIIONBh30BaTh HA 00OCHOBaHHO

MPAKTUKE 3HAHHS O
MIPUHIAIIAX HAyIHO-

MIPAKTUKE 3HAHUS O
MIPUHIAIIAX HAyqHO-

MPAKTUKE 3HAHUI O
MIPUHIAIIAX HAyIHO-

MIPAKTUKE 3HAHUS O
MIPYHIHIIAX HAyIHO-

IJIaHUPOBATh U
HCITI0JIb30BaTh HA

HCCJIEIOBATENBCKON | MCCIIEIOBATENIbCKOM | MCCIENOBATENBCKON | UCCIEN0BATENbCKON | MPAKTUKE 3HAHUS O
JESITENEHOCTH; JIeSITeNIbHOCTH; JESTENBHOCTH; IPU | AEATCIBHOCTH; MPUHLIUAIIAX HAYYHO-
HCIIONB30BATh B WCIIOJIH30BAaTh B WICTIONTb30BAHUH B WCIIOJIH30BAaTh B HICCIIeZIOBATEIECKOM
mpodecCHOHANIBHOM | mpod)eCCHOHANBHON | IPO(PECCHOHAIBHOM | MPOGECCHOHAILHON | JEATeIbHOCTH;
JESITENEHOCTH JIESITETHOCTH JESITENIEHOCTH JIESITETHOCTH KCIIONIB30BAaTh B
3HaHUSI O METOJIaX M | 3HAHWS O METO/IaX U | 3HAHWW O METOJaX U | 3HAHUS O METOJIaX M | MPO(EeCCHOHAITBHON
CpencTBax CpencTBax CpencTBax CpencTBax JESITETLHOCTH
HCCIICZIOBaHUS, HCCIICIOBAHUS, HCCIICZIOBaHUS, HCCIICIOBAHUS, 3HAHUS O METO/IaX U
MIPUMEHEHUS U MIPUMEHEHUS U MIPUMEHEHUS U MIPUMEHEHUS U CpeacTBax
CO3IIaHus CO3/IaHus CO3IIaHus CO3/IaHus HCCIICIIOBaHUS,
HaAHOCHCTEM U HaAHOCHUCTEM U HaAHOCHCTEM U HAHOCHUCTEM U IIPUMCHCHUA U
HaHOMAaTEepUAIIOB HaHOMaTEepHAaJIOB HaHOMAaTEepUAJIOB HaHOMaTEepHUAaJIOB CO3/1aHUs
HAHOCHCTEM U
HaHOMAaTepHaioB
YMmenue He cniocoben Jomyckaet ommbku | CriocobeH Criocoben
TJIaHUPOBATH TUTAHUPOBATH MIpU IJIAHUPOBAHUU | MJIAHUPOBATh CaMOCTOSATENBHO U
MEpPOTPHUITHS TIO MEPONPUATHS TIO MEpPOTPHUITHHN TIO MEPONPUATHS IO 00OCHOBaHHO
ONITUMHU3ALINU ONITUMU3AIIUU OTITUMU3AITUI ONTHMU3AIIUU TUTAHAPOBATH
COCTaBOB COCTaBOB COCTaBOB COCTaBOB MEpONPHUATHUS 110
CTPOUTEIBHBIX CTPOUTETBHBIX CTPOUTEIBHBIX CTPOUTEIBHBIX ONTUMU3AIUU
MaTeprasoB C MaTeprajoB C MaTeprajoB C MaTeprajoB C COCTaBOB
HaHOCTPYKTYPUPYIO | HAHOCTPYKTYPUPYIO | HAHOCTPYKTYPUPYIO | HAHOCTPYKTYPHUPYIO | CTPOUTEIBHBIX
ITUMHU IUMH IUMH MU MaTepHayoB ¢
KOMITOHCHTAMH KOMITIOHCHTAMH KOMITIOHCHTAMH KOMITOHEHTaMHN HAaHOCTPYKTYPHUPYIO
UMHA

KOMIIOHCHTaMH




Onenka copMUpPOBAaHHOCTH KOMIETEHIIUI MO MoKa3aTento Biaagenue.

Kpurepuit YpOoBEHb OCBOEHMSI U OLICHKA
3ayteHo He 3auteno
Brnanenue HaBbIKaMU I'paMOTHO pUMEHSET HE MEHE ABYX He moxeT npuMeHUTH 60Jiee 0AHOTO
MIPUMEHEHUS] OCHOBHBIX CPEICTB CpencTBa

MPUKIIAJHBIX TPOrPaMM U
Cpe/CTB
aBTOMATHU3UPOBAHHOTO
MPOCKTUPOBAHUS TS
TEOPETHYECKOTO U
OKCIICPUMEHTAJILHOT' O
HCCIIEIOBAHUS
HAaHOMATEPHAIOB

Bnanenne HaBBIKaMU
HCIIOJIb30BaHUS
HCTOYHHKOB
TEXHUYECKOH U
CIIPaBOYHOM JIUTEPATYPHI,
HOPMAaTHUBHBIX
JIOKYMEHTOB JIJIst
BBIIIOJTHEHMS
HCCIIEJ0BATEIIHCKOM
paboThI B 001acTn
METOJ0B JUArHOCTUKHU
HaHOMAaTePHUaAJIOB

I'pamoTHO HCITONMB3YET HE MEHEE ABYX

HNCTOYHHUKOB

He moxeT ucnonp3oBath Oonee OJTHOI'O
HNCTOYHHKA

Brnagenue HaBbIKamMu
KOHTPOJISI TPaKTHIECKOM
JIeSITENIBHOCTH B
COOTBETCTBHHU C
YCTaHaBIMBACMBIMHU
TpeOOBaHUAMU

HasrpiBaet 3Tansl u COCTaBJIAIOIINUC

KOHTPOJIA

He moxer OpraHu30BaTb KOHTPOJIb

Bnanenne HaBBIKaMU
KOHTPOJISI UCTTBITAHU I
HOBBIX U
MOAUGUITHPOBAHHBIX
KOMIIO3HUTOB
CTPOUTEIHHOTO U
CIIEIMAIBLHOTO
Ha3HAYCHUS

Ha3spiBaeT 3Tamsl ¥ COCTABIISIONINE

KOHTPOJIA

He moxeT oprann3oBatb KOHTPOIb

Brnanenue HaBbIKaMU
KOHTPOJISI
METPOJIOTHYECKOTO
obecrieyeHrs HCIIBITAHUI
HAHOCTPYKTYPHPOBAHHBIX
KOMIIO3UTOB
CTPOUTEIBHOTO H

Ha3rpiBaet 3Tamnsl u COCTaBJIAIOIINUC

KOHTPOJIA

He moxet OpraHn30BaTb KOHTPOJIb

CIELUaTBHOTO
Ha3HA4YCHHUSI

Kpurepuit YpoBEHb OCBOEHHUS U OIICHKA

2 3 4 5

Bnanenue He Brnaneer Jonyckaer ommOky | Biameer HaBbIKaMu CaMOCTOSITENTEHO U
HaBBIKAMU HaBBIKAMU TIpY IPUMEHEHHUHU B MIPUMEHEHHUS B 00OCHOBaHHO
MPUMEHEHUS B MIPUMEHEHNA B po()eCCHOHANIBHON | MPO(ECCHOHATIBHON | PUMEHSET B
Mpo()ECCHOHAIBHOW | TPO(ECCHOHATIBHON | JeATEILHOCTH JIESITEbHOCTU nipodecCHOHATEHOM
JIeATeTbBHOCTH JIeSITETbHOCTH HAYYHBIX U HAYYHO- | HAay4YHBIX U HAYYHO- | JEATEIBHOCTH
HAYYHBIX U HAYYHO- | HAay4YHBIX M HAyYHO- | MPOM3BOJCTBEHHBIX | NPOM3BOACTBCHHBIX | HAYYHBIC U HAYYHO-




TIPOU3BOICTBEHHBIX MPOU3BOJICTBEHHBIX | MOJIXOMIOB IPHU MOAXOOB MPU TIPOU3BOICTBCHHEIC
TIOJTXOJIOB TIPH TIOXOZIOB TIPH M3yYCHUN W3yYCHUN TIOZIXOIBI TTPH
M3yUCHUN W3y4YCHUN HAaHOMAaTEePHAIOB HAaHOMATEPHAIOB M3yYCHUN
HaHOMAaTEePUAIOB HAHOMATEPHUAIOB HaHOMAaTEePUAIOB
Bnanenue He Bimaneer Homyckaer om0k | Brageer HaBbikamu | CaMOCTOSITEITBHO U
HaBBIKAMH HaBBIKAMH TIpY TIPUMEHECHHN MIPUMEHEHUS 000CHOBAaHHO
MIPUMEHEHUS MPUMEHEHUS Hay4HOT'O HAy4YHOT'O Hay4HbBIN
Hay4HOT'O Hay4YHOTO WHCTPYMEHTapUs UHCTPYMEHTApUs WHCTpYMEHTapui
WHCTPYMEHTAPUS HHCTPYMEHTapHS (bu3uKH TBEPAOTO (hM3KMKH TBEPAOTO (hu3uKH TBEPAOTO

(bu3uKH TBEPAOTO
Tena i

(hM3HMKH TBEPAOTO
Tena Jist

Teaa Ui
TEOPETUUECKOTO U

Tena UIst
TEOPETUYECKOTO U

Tea IS
TEOPETUUECKOTO U

TEOPETHIECKOTO U TEOPETHIECKOTO U AKCTIEPUMEHTATBHO | DKCMEPUMEHTAIBHO | SKCIIEPUMEHTAILHO
AKCTIIEPUMEHTAIBHO | SKCMEPUMEHTAIBHO | TO UCCIICIOBAHMS TO MCCIICOBAHMS T'0 UCCIICAOBAHMS
r0 UCCIEAOBAHMS T'0 UCCJICJIOBAHUS HaHOMAaTEPHAaJIOB HAHOMAaTEPHAJIOB HaHOMAaTEPHAaJIOB
HAaHOMATEPHAJIOB HAHOMATEPHAJIOB
Bnanenue He Bnaneer Jonyckaer ommOky | Brnameer HaBpikamMu | CaMOCTOSITEIIEHO H
HaBbIKaMHU HaBBIKAMH TIPY IPIMEHEHUH MIPUMEHEHUS 000CHOBaHHO
MIPUMEHCHUS MIPUMEHEHUS (uzuko- (huzmko- MPUMEHSET (PUUKO-
¢m3uKo- (buzuko- XUMHYECKOTO XUMHYECKOTO XUMHYECKUHT
XUMHYECKOTO XUMHYECKOTO MOIX0/a TSt MOJIXOa TS MTOIX O ISt
MOAX0Ja ISt MOJIXOa JIst TEOPETUUECKOTO U TEOPETUYECKOTO U TEOPETUUECKOTO U
TEOPETUUECKOTO U TEOPETUYECKOT0 U AKCIIEPUMEHTAIBHO | 3KCICPUMEHTAIBHO | DKCIEPUMEHTAIBEHO
AKCTIEPUMEHTAIBHO | OKCMEPUMEHTAIBHO | TO UCCIICIOBAHMS TO MCCIICIOBAHMS T'0 UCCIICIOBAHMS
r0 UCCIEAOBAHUS T'O UCCJICJIOBAHUS HaHOMAaTEPHAaJIOB HAHOMAaTEPHAJIOB HaHOMAaTEPHAaJIOB
HAaHOMATEPHAJIOB HAHOMATEPHAJIOB
Bnanenue He Bnaneer Jlomyckaet ommiOKy | Biiameer HaBbIKaMu CaMOCTOSITENTEHO 1
HaBbIKaMH HaBbIKaMH TIPY TIPOBEICHUN TIPOBE/ICHHS] HAyIHO- | 0OOCHOBAHHO
MPOBENICHUS HAYYHO- | TMPOBEACHMS HAYYHO- | HAYYHO- WCCIIEIOBATENIbCKUX | TPOBOUT HAYYHO-
WCCIIEIOBATEIILCKAX | WCCIEIOBATEIBCKIX | UCCIICNOBATENIbCKUX | palOT IO CO3/IaHUI0, | MCCIICOBATEIIBCKUC
paboT 1o co3anuio, | padoT IO CO3[aHMIO, | PAa0OT IO CO3MAHUIO, | MCCICAOBAHMIO H paboTHI 1O
WCCIICIOBAHUIO U UCCIEJOBAHUIO U WCCIICIOBAHUIO U MIPUMECHEHHIO CO3/IaHUIO,
MPUMEHEHHIO TIPUMEHEHHIO MPUMEHEHHIO HAHOCHUCTEM U WCCIICIOBAHUIO U
HAHOCHCTEM U HAHOCHCTEM U HAHOCHCTEM U HAaHOMATEPHAIOB TIPUMEHEHHIO
HaHOMAaTePHAIOB HAaHOMATEPHAIOB HaHOMAaTEePHAIOB HAHOCHCTEM U
HAHOMATCPHAJIOB
Bnagenune He Bnageer JlormyckaeT ormmoku Bnaneer HaBeikamu | Criocoben
HaBbIKaMHU HaBBIKAMHU TIpU KOHTPOJIE KOHTPOJIA CaMOCTOSTEBHO U
KOHTPOJIA KOHTPOJIA MEpPOTPHUITHHN TIO MEPONPUATHH TT0 000CHOBaHHO
MEPOTPHUSITUIN TIO MEPONPUATHH 110 ONTUMU3AIUN ONITUMU3AIUU KOHTPOJIUPOBAThH
ONITUMU3ALINU ONTHMU3AIIUU COCTaBOB COCTaBOB MEpPOTPHUITHS TIO
COCTaBOB COCTaBOB CTPOUTETHHBIX CTPOUTENBHBIX OTITUMU3AITUHI
CTPOUTEIHHBIX CTPOUTEIBHBIX MaTEepUaoB C MaTepUaoB C COCTaBOB
MaTepUaoB C MaTepUaoB C HaHOCTPYKTYPUPYIO | HAHOCTPYKTYPHPYIO | CTPOUTEIHHBIX
HAaHOCTPYKTYPUPYIO | HAHOCTPYKTYPHUPYIO | IIMMH ITIMH MaTeprajoB C
IMHA IUMH KOMITOHEHTaMH KOMIIOHEHTaMH HaHOCTPYKTYPUPYIO
KOMITOHEHTaMH KOMIIOHEHTaMH IIMH

KOMIIOHCHTaMH




5.5. IIpuMepsbI TeopeTUYECKNX 32JaAHUN OLIEHOYHBIX CPECTB /15l MIPOBEICHUA
npodgeccHOHAIBHOI0 IK3aMeHa ISl cTyieHTOB «Bxox B mpogeccuio»

Cnenudukanus NpUuMepoB 3aJaHUH ISl TEOPETHYECKON YaCTH NPO(PecCHOHATILHOI0

JK3aMeHa JJIA CTy1eHTOB «Bxoa B nmpogeccuio»

3HaHUSI, yMEHHS B COOTBETCTBUU C Kputepuu ornieHku Tunu N
TpeOOBaHUSAMU K KBATM(UKAIINY, HA KBTI (DUKAITIH 3aJaHus
COOTBETCTBUE KOTOPHIM MPOBOJUTCS

OIICHKA KBATH (UK
1 2 3

E/02.7 Opranuzamnus ocHaleHus pabouux MeCT HEOOXOIMMBIM HHCTPYMEHTOM U

obopyIoBaHuEM

Kinaccudukanmsi, mpuHIUIIBEI paOOTHI
OCHOBHOT'O M BCITOMOTATEIILHOTO
000pyI0BaHUs IO IPOU3BOJICTBY

OCTOHHBIX CMecel ¢

HAHOCTPYKTYPHUPYIOIIUMHU

KOMIIOHCHTaMU

Bri6upaeT, opraHu3yeT U KOHTPOJIUPYET
HaJIM4Yue UCCIIE0BATEIHCKOTO
o0opynoBaHus s pa3paboTKH,
MMPONU3BOJACTBA U HUCIBITAaHUH 6GTOHHBIX
CMeCEeil C HAHOCTPYKTYPHUPYIOLITUMH

KOMIIOHCHTaMH

3aganue Ha
YCTaHOBJICHUE

cooTBeTCTBUA 1

C/01.7 PykoBOJCTBO UCTIBITAHUSIMUA HOBBIX U MOJIU(UIIMPOBAHHBIX OETOHOB C

HAaHOCTPYKTYPHUPYIOIIMMH KOMIIOHEHTaMH

PykoBonuTh npoBeneHnem
UCOBITAHUHU U KOHTPOJIA Ka4YCCTBa
MIPOU3BO/ICTBA OETOHOB C

HAaHOCTPYKTYPHUPYIOIUMHU

KOMIIOHCHTaMU.

CocraBisier TUIaH ¥ PyKOBOJIUT
IIOATrOTOBUTCIIbHBIMHU paGOTaMI/I nepen
pacdeTom cocTaBa 0eToHA U

MMPUTOTOBJICHUECM OIBITHBIX 3aMCCOB

3amanue
3aKPBITOTO

THIA 2

Mertponoruueckoe odecrieyeHre pa3paboTKH, MPOU3BOICTBA H UCIIBITAHUN

HAaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UTOB CTPOUTECIIBHOTO U CIICHHUAJIBHOI'O HA3HAYCHUA

PaboTaTh ¢ HOpMaTHBHO-

TEeXHUYECKOW TOKYMEHTAIIUEH.

Bri6upaet u pabotaer ¢ HOpMaTUBHO-

TEXHUYECKON JOKYMEHTaIen

3amanue
3aKPBITOTO

THOAa 3




3aganue 1
yCTaHOBI/ITe COOTBECTCTBHC Me)KI[y METOJaMHU nu OHpe,Z[eH}IeMBIMI/I XapaKTepI/ICTI/IKaMI/I
HAaHOOOBEKTOB.

3anogHuTe TaOIHILY:

XapakTepucTrKa Mertobl

1- xuMHYecKre XapaKTepUCTUKH MTOBEPXHOCTH OOBEKTA

2—3JIEKTPOKUHETUYECKUNA TTOTEHITHAJ YaCTHUII B

CYCIIEH3UH

3— ¢opma u paszmep

4— momaab MOBEPXHOCTH

5—xumMmunuecknii cocraB 00bEKTA

A. Ananu3s tpaektopuit aBmkenus yactunl (ATY);

B. AtomHO-cunoBas mukpockomnus (ACM);

C. Nunamuueckoe paccessaue ceera ([PC);

D. Macc-cniekrpomerpust BTopuuHbix HoHOB (MCBU);

E. Macc-cnekrpomeTpusi ¢ MHAYKTHUBHO cBsizaHHOU miazmoit (MUCII-MC);

F. Meron bpynayaspa, Ommera u Temrepa (meton BOT);

G. Onpenenenue a3era-moTeHIMANA,

H. IIpocBeunBatomas saekTpoHHas Mukpockomnus (I19M);

|. PactpoBast anexktponHas Mukpockomnus (POM);

J. PentrenoBckas ¢porosnekTponHas cnekrpockonus (POIC);

K. Cucrema ananusa auddepeHunanbHol anekTpudeckoi moasmwkHocT yactui (CAJIDIT);
L. CriekTpockomnus siAepHOro MarHuTHOTO pe3oHanca (IMP-criektpockomnus);

M. LleaTpobexHoe ocaxkaeHue yacTtuil B skuakoctu (L{OX).

3ananue 2

JlaGopaTopusi OCYIIECTBISET pPa3pabOTKy COCTaBOB IIEMEHTOOETOHOB C HCIIOJIb30BAHHEM
HaHOKpPEMHE3eMa ISl JOPOKHOTO CTPOUTENIHCTBA B PAa3IUYHBIX KIMMATHYECKUX 30HAX H C
YYETOM SKCIUTYyaTallMOHHBIX YCIIOBHH pa0OTHI TOPOXKHBIX MOKpBITHH. Jl0o Hauama paboTHI 1O
pacucTy CocCTaBa 6eTOHa U HOPUTOTOBJICHUIO OIBITHBIX 3aMCCOB HCOGXOZ[I/IMO BBITIOJIHUTH

ONPEACICHHBIE AEHCTBUS.




Bri6epute u 06BeuTe BCe ACHCTBUS, BHITTOJTHEHUE KOTOPBIX 0053aTEIBHO:
1. naTh TEXHUKO-IKOHOMHYECKOE OOOCHOBAHUE BO3MOKHOCTH MTPUMEHEHUS MATEPUAJIOB;
OLIEHUTh YPOBEHb HArpyXeHUs OCTOHHON KOHCTPYKIINH;

MPUTOTOBUTH TPOOHBIN 3aMec;

> o

IIPOBECTU UCIIBITAHUS MAaTEPUAJIOB B COOTBETCTBUM CO CTAHAAPTAMU U TEXHUYECKUMU
YCIOBUSAMU;

ONPEAETUTH XUMUUYECKYIO COBMECTUMOCTh MAaTEPUAJIOB;

OLICHUTh HAJIMYUE arpPECCUBHBIX IKCIUTYaTAlMOHHBIX CPEL;

OIIPEACIIUTH IT0KA3aTEIN Ka4yeCTBA MaTEPHAIOB;

paccuuTaTh TpedyeMoe KOIMYeCTBO 00Pa3IlOoB;

© 0o N oo O

OLICHUTb TEMIIEPATYPHO-BJIAKHOCTHBIE BO3ACHCTBUS HA KOHCTPYKLIHUIO;
10. omeHuTh Ka4eCTBO MAaTEPHAJIOB UCIIBITAHKEM B OCTOHAX;
11. nmaTh TEXHUKO-PKOHOMHYECKOE 0OOCHOBAHHE IEJIECO00PA3HOCTH MPUMEHEHHS

MaTepUaoB.

3amanue 3
I/I3 Hepe‘{I/ICHeHHBIX HUXC HOHHTI/Iﬁ BBI6CpI/ITC T€C, KOTOpLIe JOJIZKHBI 6BITI> yKa3aHBI B AKTC 0T60pa
00pa31oB IS HCIBITAHUNA apMaTyphl KOMIIO3MTHOM IOJIMMEPHON IJIsi apMHUpPOBaHHS OETOHHBIX

KOHCTPYKITUH:

- HAMMEHOBAHUE MPEATNPUATUSA-U3TOTOBUTEIIS;

- HOPMaTUBHBIN JOKYMEHT;

- YCIIOBHOE 0003HAYCHHE;

- COCTaB;

- TUTI, MapKa U UCXOJHBIE TEXHUICCKUE XaPAKTEPUCTUKNA aPMHUPYIOIIETO BOJIOKHA,
- TUI CMOJIBI, HA OCHOBE KOTOPOW MPUTOTOBJICHO CBS3YIOIIEE;
- HaTnuue 1eeKToB;

- 1aTa U3TOTOBJICHUS IAPTUH;

- CPOK TF'OJTHOCTH MapTHH;

- HOMep NapTUu;

- YUCIIO B pa3Mepsl 00pa3IloB;

- COCTaB OETOHA;



- KOHTPOJUPYEMbIE XapaKTePUCTHKH, JUISI ONIPABIICHUS KOTOPBIX OTOOpaHbI 00pas3Ilbl;
- MIOJITUCH JINIIA, OTBETCTBEHHOTO 32 OTOOP 00pa3IIoB,

- IIOAITMCH IIaBHOI'O MHXKCHEPA.



6. MATEPHAJIBHO-TEXHUYECKOE
N YYEBHO-METOJUYECKOE OBECIIEYEHHUE

6.1. MaTepuaibHO-TEXHHYECKOE O0ecrevyeHue

HaunMmeHnoBanue crienuajgbHBIX IIOMEIICHUN U
MTOMENICHUH JJIs1 CAMOCTOSITEILHON pabOThI

OCHaH_IeHHOCTI: CIICIHAJIBHBIX HOMGH_ICHI/Iﬁ nu
MTOMEIICHUH JJII CaMOCTOSITEIIHHOM pabOThI

VYuebnas aymuropus Ne 103

KOMIThIOTEPHASI TEXHUKA C BO3MOXHOCTHIO
MOAKJII0YeHUA K ceTu "MHTepHeT" u
obecrnieueHrneM JOCTYIa B SJCKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATEIBHYIO CPEIy
OpraHu3aluu.

VYuebnas ayauropus Ne 027
JlaGopaTopust ciHTE3a U UCCIIeI0BAaHUMA
BBICOKOMOJIEKYJISIPHBIX CHUCTEM

KOMIUIEKC MaTepHaJIOB U 000Dy IOBAHUS JIJIs
HCCJIEIOBAHMS AKTUBHOCTH HAaHOCHUCTEM U
HAHOMAaTEPHAJIOB:

- cTeKJIsTHHBINA cTakaH (100 M),

- K0J106a KOHWYecKas ¢ IUINHAPHICCKON
ropaoBuHOM (250 M),

- kon6a koHndeckas ¢ numdom (1000 m),

- MPOOKM TSI KOJIO,

- BEChI TEXHUYECKHE,

- menKep JabopaTOpPHBIH,

- CTOJI JIsi TATPOBAHUS (HA0Op MITATUBOB C
OropeTKaMm),

- BEIIIECTBA M MaTepHAaIIbl (M3BECTKOBBIN
pacTBOp, paCTBOP COJISTHOM KUCIIOTHI,
denondraneun (10%-Hbli cOUPTOBOIMA
pacTBop), MeTUI0BbIN opaHxeBblil (0,1%-HbIii
BOJIHBIN PAacTBOP)).

VYuebnas ayauropust Ne 107
VY4ebHo-HayuHas 1abopaTopust
IMCHEPCHOHHOTO aHAJIN3a

KOMILJIEKC 000PYAOBaHUS JUIsl HCCIIEA0BAHUS
HAHOCHCTEM M HAHOMATEPUAJIOB:

- nmpubop IN1CX-12,

- nosiApu3annoHHbIi Mukpockorn ITOJIAM P-
312,

- crepeomukpockon Ansramu CM-T 11

L{eHTp BBICOKHMX TE€XHOJIOTHIA

KOMIUIEKC aHAJIUTHYECKOro 000py0BaHuUs
JUTSL UCCIIEIOBAHUSI HAHOCUCTEM U
HAaHOMAaTEpHAaJIOB:

- JIa3€pHBIN aHanM3aTop yactull Zetatrac,
Microtrac (CIIIA),

- mpubop SoftSorbi-Il ver.1.0.,

- CKaHUPYIOIINH 30HI0BBIM MUKPOCKOT
NanoEducator,

- npubop UK-cnexkrpomerp VERTEX 70,
- araTtoBas CTYTIKa,

- KannOpoBOUHBIN MaTepuan KBr

[TomernieHnue st CaMOCTOSITENBHOM paboOTHI
00yJaronmxcst

KOMIIBIOTEPHASI TEXHUKA C BO3MOXKHOCTBHIO
MOAKIJII0YeHUA K ceTu "MHTepHeT" u
obecrnieueHreM JOCTYIa B SJICKTPOHHYIO
nH()OPMaAIMOHHO-00Pa30BATEIBHYIO CPEIy
OpraHu3aluu.




6.2. JInueH3uoHHOE U CBOOOHO pacnpocTPpaHseMoe MPOrPaMMHoOe o0ecreyeHue

Ne IlepedyeHb IMLIEH3MOHHOTO IIPOrPAMMHOTIO PexBU3UTHI MOATBEPKAAIOIIETO JOKYMEHTA
obecneyeHus
1 Onepanuonnsie cuctemMsl Windows 7, 8, 8.1, 10 | Cornamenne V6328633 ot 02.10.2017

n ocucHsele maketel Microsoft Office 2007,
2010, 2013, 2016

2 Kaspersky Endpoint Security 10 mis Windows JInttersus Ne 17E0170707130320867250

3 GoogleChrome uiu aHaior CBoOoxnO pacupoctpansemoe 110

6.3. [lepeueHb y4eOHBIX U3IAHUI U YUeOHO-METOAMYECKHX MATEPHAJIOB

6.3.1. IlepeyeHb OCHOBHOM JIMTEPATYPHI

1. CuBasnibaeBa M.H., Hemob6oBa B.B., JImutpueBa T.B. Metoapl u cpeactsa
U3MEPEHUN, KOHTPOJS M UCIHBITAHUM HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULMOHHBIX
MaTepuaoB [DIEKTPOHHBIA pecypc]: METOJ. yKa3aHHsd K BBINOJIHEHHIO Jab. pab. —
benropoa: U3n-so BI'TY, 2014.

2. Hemo6oBa B.B., CuBanbaeBa M.H., Jloraruna B.M. Metonsl u cpencrsa
M3MEPEHUN, KOHTPOJS WM HCHBITAHUM HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX
MaTepuaioB [DIEKTPOHHBIA pecypc]: METOMA. yKa3aHWs K BBITIOJIHCHHUIO MPaKT. pad. —
benropon: M3n-so BI'TY, 2014.

3. CtpokoBa B.B., ®anmna E.A., CuBanprHeBa M.H. Mertoasl u cpeacTa
W3MEPEHUN, KOHTPOJS M HCIBITAHUM HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX
MaTepUaioB [ DNEKTPOHHBIN pecypc]: METOI. YKa3aHUs K BBIMIOJHEHHIO pacy.-rpad. 3a.
— benropon: U3n-so BI'TY, 2014.

4. JJonanoB A.H., ®anmna E.A. MeTtoasl IHMAarHOCTMKH B HAHOTEXHOJOTHIX
[DNIeKTpOHHBIN pecypc]: MeTo . yKa3aHus. 2-€ u3l., 101. U nepepad. — benropoxa: 13-
Bo BI'TY, 2014.

5. JlomanoB A.H. ®u3uko-xuMu4eckue METOAbI aHaau3a: yded. mocodue / A.H.
Jlonanos. — benropoa: U3n-so BI'TY um. B.I'. Illyxosa, 2006. — 159 c.

6.3.2. IlepeyeHb JONOJHUTEIbHOMN JIUTEPATYPbI

6. Tuxkynosa 1.B. IIpakTukyM 1Mo aHATMTHYECKOW XUMUU U (PU3UKO-XUMUIECKUM
MeronaMm aHanuza: yueb. mocobme / WM.B. Tuxynoma, H.A. Illanomanos, A.W.
Apremenko. — Mocksa: Beicmas mkoia, 2006. — 207 c.

7. BacunbeB B.I1. Ananutuueckas xumusi: yue6. nmocooue / B.I1. Bacunbes. — 5-¢
u3a., crep. — Mocksa: [Ipoda, 2005. Ku. 2: OU3MKO-XUMHYECKUE METO/bl aHAIU3a. —
2005. - 383 c.

8. lenncoa JI.B. BricokoagdexTtnBHas  KUAKOCTHAS  Xpomarorpadus:
oOpateHHO-()a30BBI BapuaHT, aHAJIUTHYECKOEe MpuMeHeHue: mMoHorpadus / JI. B.
Henucoa, B.H. ®umnmonos; BI'TY um. B. I'. lllyxoBa. — benropoxa: M3a-8o BI'TY um.
B. I'. Illyxosa, 2013. - 132 c.

9. PanneB I'.I'. Metoasl u cpencrBa uaMmepenuit: yueOnuk / I'.I'. Pannes, A.Il.
Tapacenko. — 2-¢ u3j., crep. — Mocka: Akagaemus, 2004. — 330 c.




10. bpaxuukoB H.W. VYapTpa3BykoBOH KOHTPOJIb M  PEryJIHpOBaHUE
TexHoJoruueckux mpoieccoB: monorpadus / H. U. bpaxxaukos, B. A. beneButusn, A.
N. bpaxuukos. - Mocksa: Temnorexnuk, 2008. - 255 c.

11. Jloranuna B.W. IIpuMeHeHHE CTAaTUCTHYECKUX METOJIOB YIIPABJICHUS
KauecTBOM cTpoutenbHbix MarepuanoB / B.W. Jloranuna, A.A. ®enocees, JLIIL
Opentinxep. — Mocksa: U3n-s8o ACB, 2004. — 103 c.

12. TOCT P 8.568-2017 «I'CH. ATTecTarusi UCIILITATEILHOTO 000PY/I0BAHUS.
OO01IHe MOJI0KEHUSD)

13. TOCT ISO/IEC 17025-2019 «O6mmue TpeOoBaHUS K KOMIIETEHTHOCTH
WCIIBITATEIBbHBIX M KATMOPOBOYHBIX JTAOOPATOPUIi»

14. TOCT P 8.563 -2009 «MeToauku (METOIbI) U3MEPECHHIN

15. TOCT 16504-81 «Cucrema rocy1apCcTBEHHbIX UCHbITaHUW. VMcnibiTanus u
KOHTPOJIb KauecTBa NpOoayKIuu. OCHOBHbIE TEPMUHBI U ONIPEACICHUS

16. TOCT ISO/IEC 17025-2019 «O6mme TpeOoBaHUS K KOMIIETEHTHOCTH
UCIIBITATENIbHBIX U KaJTUOPOBOUHBIX JJaOOpaTOpHii»

17. TOCT 15.301-2016 «Cuctrema pa3pabOTKH M MOCTAHOBKU MPOAYKIIMU Ha
npou3BoAcTBO. I[IpoayKiusi MpOU3BOACTBEHHO-TEXHUYECKOro Ha3HaueHwus. llopsmox
pa3pabOTKU ¥ MOCTAaHOBKHU MPOAYKIIMU Ha MPOU3BOICTBO

18. TOCT 15.309-98 «Cucrema pa3pabOTKM U TMOCTAHOBKH MPOAYKIIUU Ha
pOU3BOJCTBO. MICIBITAHUS U TPUEMKA BBIITYCKAEMOUN MPOTYKIII

6.4. [lepeueHb HHTEPHET pPecypcoB, NPodeccHoHANbHBIX 023 JAHHBIX,
HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM

1. Connnen FO.I1L., Tlpsxun E.M. MarepuanoBeneHue [DIeKTpOHHBIA pecypcl]:
yueOHuk s ByszoB. — CII6.: XUMUMU3IAAT, 2014. 784 c¢. Pexum pgocryma:
http://www.iprbookshop.ru/22533

2. 3aiiieB b.E. ITlpumenenne WK-crieKTpockonmuu B XUMHUU [DJIEKTPOHHBIN
pecypc]: yue6Hoe nmocobue / 3aiineB b.E. — Mocksa: Poccuiickuii yHUBepCcUTET IPpYHKObI
HapozoB, 2008. — 152 ¢. Pexxum noctyna: http://www.iprbookshop.ru/11418

3. bekkep 0. Cnektpockomusi [DIEKTPOHHBIN pecypc]: y4deOHHK. — M.:
Texnocdepa, 2009. 528 c¢. Pexxum gocryma: http://www.iprbookshop.ru/12735



http://www.iprbookshop.ru/22533
http://www.iprbookshop.ru/11418
http://www.iprbookshop.ru/12735

7. YTBEPKJIEHUE PABOYEH ITPOI'PAMMBI

Pabouwas  mporpamma  yrBepkaeHa mHa  2020/2021  y4e6GHBI  ron

0e3 M3MeHEeHHit / ¢ U3MECHCHUAMU, JOITOJIHECHUSIMNU

ITpoToxom Ne = 3acenaHus Kapeapol OT Kt »%’M&/a& 20 #Z2 T.
Fd

for"

]

o . g8
3aBenyromuii kapeapoit \// /// 7 B.B. CtpoxoBa
TOANHCH, DUO

JupexTop uncrutyra / > 4/ . B.A. YBapos
/A(()ﬁya/ DHO




7. YTBEPJKIEHUE PABOYEM ITPOT'PAMMBI

PaGowas  mporpamma  ytBepxkaena Ha  2020/2021  y4ueGHBIA  rO&

0e3 u3MeHeHwii / ¢ U3MCHCHUSIMH, JOIIOJHCHHUAIMHA

JlonoJIHUTD:
1. 5.5. Ilpumepsl TeOpeTUYECKUX 3aJaHUl OLIEHOYHBIX CPEJICTB JJIsl IPOBEACHUS

1po¢heCCHOHATIBFHOTO dK3aMeHa Ui CTyIeHTOB «Bxox B mpodeccuroy

ITpoToxon Ne Z 3acemanust Kaheaprl OT « 7 » (g’é/g},éﬂ/ 2029 T.
, 7

7.3 7
3aBenyromiuii kadeapoii A.T.H., Ipod. : 3)2 B.B. CrpokoBa

JlupekTop UHCTUTYTA I.T.H., IpOd. //ﬁ% B.A. YBapos
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