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1. Lenu, 3aJa4n ¥ IVIAaHUPYeMble pe3yJbTaThl 00y4UeHus 110 JUCHHIINHE

OcHoBHBIE eI OCBOCHUS TUCIHITIHHL:
OCBOCHME 00VUAIOMMMHUCS IIPAKTHUSCKUX HABLIKOBR HCCIISTOBAHHS MATEPHAJIOB H MIPOIECCOB ¢ He-
MOJIh30BAHHEM COBPEMEHHBIX IPUOOPOR, COBPEMEHHBIX METOJIOB TUNIAHMPOBAHUA H MTPOBE/ICHUS HC-
CIIeJTOBATEITLCKHX FKCIISPUMEHTOR, BRIOOpa HeoOX0MMOTO HaGopa MeTOTHK U 000pY/IOBaHHS;
nproGpeTeHHe 00YIAIOMIMMHCS HABBIKOB M YMEHHH TIPOBE/ICHHS KOMIUTEKC HBIX HCCIIeTOBaHUH Ma-
TSPHANIOB ¢ HCIOIL30BAHHEM KOMILIEKCA COBPEMEHHBIX MHCTPYMEHTOB U IPUOOPOB, MO3BOBIIOMUX
IIPOBOAUTE MOJUMACIITA0HOS U3VICHHS CTPYKTYPBI DKCIIepUMeHTAILHLIX 00pasIoB.

OcHOBHBIE 32/IA4H OCEOCHHS THCITATIITHHEIL:
H3yUeHHE METOJIOB H CPE/ICTE WCTILITAHMA, CTAH/IAPTU3AIMH H CepTH(HKAIHHE TOIAMEPHBIX MaTe-
PHAJIOB H KOMITORUIIHH H3 HUX,
H3VUCHHE IIPHHITUIOB padoThl U OIpeAe/ecHHe BO3MOKHOCTSH HCIOMB30BAHUS COBPEMEHHBIX HH-
CTPYMEHTAJILHEIX METOJIOB AHAJIH3A COCTABA, CTPYKTYPhI H CBOHCTE IIOJIMMEPHBIX MATEPHAJIOB H II0-
KPLITHH, ABJICHUH H IPOIIECCOB B HUX HA PA3IHUYHLIX CTAJAMSIX UX MOJyUeHHsI, oOpaboTkH, Iepepa-
GOTKH M HKCTUTYaTaIHH.

B pesyiibTaTe 0CBOCHHS JUCITUILIIMHBI O0YUAROIHECs JIOKHBIL

3HATH:
Hepazpymaroiue MeTo/ bl KOHTPOJIA W UCIIBITAHHS MATCPHAIIOB, U3/1eJIMH 0 KOHCTPYKIMH;
METO/IbI MIPSIMBIX H KOCBEHHBIX M2MepeHui 1 00padoTKU COOTBETCTBYIOMMX PelyIbTaToB,
METPOJIOTHUECKYH TEXHHKY OCYIIECTBICHHS KOHKPETHBIX H3MEPEHHIA,
IPHHIHUI paboThl B KOHCTPYKITUIO THIIOBBIX YCTPOHCTB M MPHOOPOB, HCMOIL3YEMLIX A1 CTAaHAap-
TH3AIMH K cepPTH(PUKALIMN TOTUMEPHBIX H KOMITOZHITHOHHBIX MATSPHAJIOB;
(puzHUECKHE ABJIESHUS, JIeKAIUE B OCHOBE METOJIOB HCCIIE/IOBAHMS M KOHTPOJISL COCTABA, CTPYKTYPhI
W CBOHCTB MaTepHAJIOB, ITOKPLITHH H IIPOIECCOB B HHX,
BO3MOKHOCTH METOJIOB M HCIOJB3YEMOH annapaTypbl IPH HCCIE/I0BAHHH M KOHTPOJE COCTapa,
CTPYKTYPbl H CBOHCTB MaTepHAJIOB H IIOKPBITHH, SIBJICHHH M LIPOIIECCOB B HUX HA pas/IHUHBIX CTa-
JUSIX UX TOTyUeHus, o0paboTKH, IepepadoTKH U DKCILTyaTaIHH,

YMeTh:
HCTIONB30BATh Ha TpaKTHKe 3HAHHMS O CepTHPHKAIMH, CTAHAApTH3allMM H crocodax H3yueHHd
CBOMCTB 0 MOJMMEPHBIX MaTepHajIaX pa3InuHOr 0 Ha3HAUCHHSI;
BEIOMpaTh W HCIOJB30BATH METO/bl M CPE/ACTBA HW3MEPEHHMH JUIA HCCIIE/IOBAHHUSA M WCIBITAHHS
CBOHMCTB MaTepHAJIOB [IPH PeNIeHHH 33)1a4 CepTH(UKALIHH U CTaHapTH3AIHH,
BBITIOJIHATH HCCIIS/IOBAHUS M MCITLITAHHMS MaTEPHAJIOB, W3/ISJIMH U IIPOLECCOR HX IIPOM3BO/ICTBA;
o0OpabaThiBaTh, aHAJIMZHPOBATH U IIPEJICTABIATE PE3YJIbTATI HCCIEIOBAHUH B BH/IC OTUETOR, JIOKJIA-
JIOB, IIpE3cHTALIHIH;
COCTABJIATH OTUEThI, 0030pbI, CIIPABKH, 3a4BKH H JIp.;
COCTABJIATH IPOI'PAMMBI KOMIUICKCHBIX HCCIISIOBAHHH, HCITBITAHUH M JTHATHOCTHKH JIAKOKPACOUYHBIX
M KJISSIUX MaTepHAaJIOB COIJIACHO HOPMATHBHO-TEXHUYECKOH TOKYMEHTAIHH.

BJIaJeTh:
MeTOaMH cepTH(UKAIINH, CTAHIAPTHAIHN H HAYYHOTO HCCISAOBAHHS MOJIHMEPHLIX MAaTePHAJIOB
W KOHCTPYKIIUH M3 HHX;
OCHOBHBIMH METO/IaMH MCIILITAHUH H aHAJIM3a [MOJIMMEPOB U TeXHOJIOIHUSCKHX HpoLeccor B obla-
CTH MHKEHEPHH IIOJHMMEPHBIX MaTepHalIoB;
OCHOBHBLIMH IIPHEMAaMH HKCIITyaTallMH IpUOopoB, 000pyI0BaHHUS U MeTOAHKAMHU IIPOBEICHHS H3Me-
peHHH U HaOJIIOIeHHH B TpodeCCHOHAIBHOM JISATEIbHOCTH.



Obyuenue Mo AUCHUIUIHHE « YIIpaBJIeHHE KAUSCTBOM B IIPOU3BOICTRBE MaTePHAJIOB» HAIIPABJICHO
Ha GOpMHPOBAHHE Y 00YUAROIIUXCS CJISTYIONHU X KOMITeTSHITUH:

Koa 1 HanMeHoBaHHe KOMITeTeHII

HHI[HIC&TO])LI JOCTIDRCHHA KOoMITeTCHITHI

OIIK-4

CrocoGeH  TPOBOAMTH  H3MEPEHHS H
HaGmoneHus B cdepe npodpeccHOHANBHON
JeATeTTHHOCTH, 06pabaThiBaTh H TPEACTAB-
JATh DKCICPHMCHTAILHBIE JAHHBIC

HOIIK-4.1

Hmeer HappIKH paboTH ¢ IpHOOpaMH, 000PYIOBaHHEM H ME-
TOAMKAMH TIPOBSACHHS U3MEPEHHH W HaOIOACHUH B cdepe
npodeccHOHATBHOM TEATETFHOCTH.

HOIIK-4.2

BriGupaeT cpecTBa H3MEPCHHI, HCIIBITAHUH W KOHTPOIII Ka-
YECTBA MATEPHATIOB TSI PETIEHHS KOHKPETHBIX 3a71a4 mpodec-
CHOHAITBHOH ESTeThHOCTH.

OIIK-7

Croco0eH aHaTH3HPOBATD, COCTABI/LITE H
MPHMEHATh TEXHHUECKYIO JOKYMEHTa-
I[HIO, CBS3AHHYIO ¢ podecCHOHATIBHOR
JeATENBHOCTHIO, B COOTBETCTBHH C JIEH-
CTBYIOIIMMH HOPMATHBHBIMH JOKYMEH-
TAMH B COOTBETCTBYIOLICH OTpacii

HOIIK-7.2
CocTaBmsieT OTYETH, 0030PHI, CIPABKH, 3asIBKH H JIP., OMHpPa-
SICh HA PSAIbHYIO CHTYAIHIO B IPo¢eCCHOHAIBHOH OTPAC/IH.

IIK-2

CroocoleH  HCIIOIb20BATh Ha IIPAKTHKC
SHaHHA O TMOJIHMEPHBIX MaTepHalax pas-
JHYHOTI'O HAa3HA4CHHA, BBIINOIHATL HCCIIC-
HJOBAaHHA H HCIIBITAHHA MaTCPHAJIOB

HIIK-2.1

Bruronnser HeCSA0BaHHA H HCIIBITAHUS MaTCPHAJIOB, H3JC-
JHH U OPOILECCOB HX MPOH3BOACTRA.

HIIK-2.2

BribHpaeT H HCIIONB3YeT METO/IBL H CPECTBA HCCIICIOBAHHS H
UCTIBITAHHS MaTEPHAJIOB.

HIIK-2.3

O6pabaTsIBacT, aHATH3HPYET H MPEACTABIIACT PE3YILTATHI HC-
CIIC/IOBAHHH B BHJIC OTUETOB, AOKIIAI0B, MIPE3CHTAIMH.

1IK-3

CrocoOeH  BHITOTHATh HHCTPYMEHTAIh-
HBIH aHAJIH3 CHIPHSA, MATEPHAIIOB H TOTO-
BOH JTAKOKPACOYHOH MPOJYKIHH, BBIpada-
THIBATH PEKOMEHIAIMH IO KOPPSKTHPOBKE
HX PENEnTY].

1IK-3

CrocoOeH BHIOTHATE HHCTPYMEHTANTBHEIH aHAIH3 CHIPBS,
MAaTEPHANIOB H TOTOBOH JTAKOKPACOUHOH TPOTYKIHH, BEIpaba-
TBIBATH PEKOMCHIALHH 110 KOPPEKTHPOBKE HX PELCHTYP.

2 MecTo THCIHIUTHHBI B CTPYKTYpe 00pa3oBaTe/TbHOi IPorpaMMbl

JlucnuruinHa «YTIpapJieHHe KaueCTBOM B MPOU3BO/ICTEE MATEPUAJIOB» OTHOCHTCA K 00d3aTelb-
HO# yacTH Osoka b1.1 JIuciumiras! (MogyIH). MeTOTHISCKH JUCITUILIMHA « YTIpaBIeHHS KAUSCTBOM B
MIPOH3BOACTRBES MATESPHUAJIOBY» CBA3aHA C JUCITHILIHHAMHE <« XHMHS MaTSPHAIORY, « O0Iee MaTepHAIOBE-
JICHHE U TeXHOJIOTHA MaTepHalioB», «lIpeTUKTHBHASA aHATTUTHKA B HAYKS 0 MaTepHaliaxy», « Duznueckas,
KOJUIOH/IHAS XUMHH H OCHOBBI RJISKTPOXUMHMY, BCEMH BH/IAMH MIPAKTHK W HTOTOBOH IOCYapCTBEHHOH
aTrecranmeti.

3 CTpykTYypa U coflep:KaHNe THCIHILTHHBI
O0mas Tpy/I0eMKOCTh JIMCITHIUIMHBI «YTIPABJICHHE KAUeCTBOM B NPOW3BOJICTBE MATEPHAIIOB »
coctapigeT 4 3aueTHbIX e iMHUI (144 gaca).

3.1 Buanl yuedmHoii padboThl H TPYTOEMKOCThH

No . Koa-Bo CemecTpbl
sillig Bua yuedHoii padoThl S 3
1 | AymuropHble 3aHATHS 72 72




B Tom guncie:
1.1 | JIeKIIHOHHBIE 3aHATHS 36 36
1.3 | llpaktuueckue (mabopaTopHLIE) 3aHATHS 36 36
2 | CamocTosTe/ILHAH padoTa 72 72
B ToMm gucie:
2.1 | IloaroToBKa K JIGKITMOHHLIM 3aHATHAM (Pedepar) 24 24
2.2 | lloaroToBka K NpakTHYECKHM (JIA0OPATOPHBIM ) 3aHATHSM 24 24
(PT'P)
2.3 | [loproTopka k npomexkyTouHoM atrectanuu (K/P) 24 24
3 | IlpoMexyToUHAas aTTeCTAIMS IK3IAMEH
Hroro 144 144
3.2 TemaTtnvyecknii Ii1aH W3yYeHHs JHCHUILINHBI
Tpyaoemroctn, yac
AyauropHas padorta
Camo-
No Pazgenbr/TeMBI Cenn- Tl | T
wn TUCLHTLTHIHBI Beero | Jlek- e patop- e
IIHH NPAKTH: | e na-| oot
YeCKHe pa-
sapsast | | Gora
1 Tema 1. IlpeameT, 1ean, 3a0a4H THCITH- 16 4 4 - 8
T TMHBI
2 Tema 2. OcHOBBI VITpABJICHMST 16 4 4 - 8
KA4eCTBOM H HOPMATHBHOT'O KOHTPOJISL.
3 Tema 3. OcHOBHBIe MeTOALI H BHIBI 16 4 4 = 8
H3MePeHi.
4 Tema 4. OcHOBHBIE CpeICTBA H3MEPEHIT. 16 4 4 - 8
5 Tema S. ITorpenmHocTH M3MepeHHUIi. 16 4 4 - 8
6 Tema 6. AT OpUTMBI 00padoTKHN 16 4 4 - 8
Pe3yIbLTATOB MHOTOKPATHLIX HM3Me peHHii
7 | Tema 7. Texnudeckoe pery.TMpoBaHHA W 16 4 4 - 8
YIIpaBJ/leHHe KavdecTBOM TIPOM3BO/ICTBA
MAaTepPHAIOB.
8 Tema 8. VYmnpapieHHe Ka4yecTBOM M 16 4 4 - 8
CTAaHAAPTU3ALIUA TeXHOJIOTHH
IPOM3BO/ICTBA MATEPHAJIOB.
9 YnpaBiaeHue Ka4eCTBOM H 16 4 4 - 8
cepTH(HKAIMSI MATePHATIOB
Beero | 144 36 36 - 72




3.3 Conep:kanne THCITATLIIHHBI

Tema 1. IIpeamer, e/ib, 32244 UCIHILIMHBI

OcHoBHBIC ONpEAcICHUS M TEPMHHLI, ISJIM H 3aJa4d JUCHHUILUIMHLI, CXeMa MOCTPOCHHS H
COJIepKAHUE OCHOBHBIX pa3JIesioB JISKITMH H MpakTHYeCKUX (J1abopaTOpHBIX) 3aHITHH, BU/IBI U HOpPMBbI
CaMOCTOSTEJILHON paboThI.

Tema 2. OcHOBBI YNpPaBJI€HHH KAYECTBOM H HOPMATHBHOTO KoHTpoJsa. [lonsarue ob
STAJIOHAX, TMOBEPOUYHBIX cXeMaxX, oOeCleUcHMM &OUHCTBA M3MepeHHH. BocmpouzpeneHHe eIMHMUIL
(HURMYSCKUX BEMUMH H SIMHCTBO H3MepeHHH. OCHOBHBIC MOCTYIATHI MHUTpsUIoruu. ObecmeucHue
SMHUHCTBA HAMepeHHH. O0IHe TpeboBaHHs K pe3yabTaTaM H3MepeHHIL.

Tema 3. OcHoBHbIe MeTOALI W BHALI H3MepeHHH. (OCHOBHBIE MeETOJbl H3MEpeHHH.
Knaccudmukanuss  M3MepeHHWi:  paBHOTOUYHBIS/HEPABHOTOYHBIE,  OJIHOKPATHBIS/MHOTOKPATHBIE,
TeXHUUCCKHE/ METPOJIOTHUYSCKHe, CTaTHYecKHe/uHaMuueckre. Kraccudukanusa wuzmepeHud 10
criocody moydeHusT uHpopManuu o6 H3MepseMol BeIMUWHE, ypaBHeHHs u3MepeHud. llonsatus o6
CH3MEPSHHHY, KKOHTPOJIS?, «MCTILITAHHHY.

Tema 4. OcHoBHBIe cpeacTBa u3MepeHmil. CpejicTBa W3MEpeHHH, Mephl, HH/IHKATOPHI.
[ToHsiTHe HOPMHPOBAHHBIX METPOJOTHUSCKHX XapakTepucTHK. llpeolpazoBatenu H3MepUTEILHON
HHpOpMAITHH, U3MEpHTENIbHbIE YCTAHOBKH W H3MEpHTelIbHbIe CHCTeMbL. Kiacchl TOUHOCTH CPEJICTB
uzmepenui. [lopsyiok paboTel co cpefcTBaMu H3MmepeHud B PO: cHcTeMbl MOBepKH W KalMOPOBKH
CPeJICTB H3MEPSHUH.

Tema 3. IlorpemmocTun m3mepenmii. [lonstre morpemuocTy m3MepeHui. HopMmupopamue
norpenrHocTed U GopMbl UX mpeacTapiacHus. [loHATHE 0 CHCTEMATHUSCKUX, TPYOBIX MOTPEIIHOCTSX,
XapaKkTepa MX BIUSAHHS Ha pe3yibTaT u3MepeHud. OCHOBHBIE clIocO0OL OOHAPYKEHHS W HCKITFOUSHHS
CHCTEMATHUIECKHUX H TpYObIX norpemuoctei. Ciyualinbie MOrpentHOCTH H 00111ad OlleHKa TOTPEITHOCTH
H3MEPEHHUH.

Tema 6. AMTopUTMBI 00PaAsOTKH Pe3YIHTATOB MHOTOKPATHBHIX H3MepeHMIL lzyucHuHe
AJITOPHTMOB  OOpabOTKM MHOTOKPATHBIX PABHOTOUHBIX H3MEpPeHHH B 3aBHCHMOCTH OT YHCIA
HW3MEpEeHHH, XapakTepa pachlpe/lefieHHs CIydalHBIX TorpentHocted. Aaroput™  oOpaloTku
HEPaBHOTOUHLIX U3MEPCHHIL

Tema 7. TexHuueckoe PperyJIMpOBaHHUA M YNPABJIEHHE KAYeCTBOM TIPOM3BO/ICTBA
MaTepHaIoB. ey U 3a1a9u TeXHUUSCKOTO perympopanus. HasHauenue TeXHUUIECKOTO perjaMeHTa
W ero crpyktypa. QopMbl NPUHHATHS TeXHHUYESCKHX perjaMeHTOB. OCHOBHBIE S3TAllbl IMOJTOTOBKH
IIPOEKTOB TEXHUYSCKHUX PErJaMEHTOB B 00JIACTH YIIPABJICHHSI KAUSCTBOM IIPOH3BOACTBA MATSPHAIOB.

Tema 8. VYnpagsileHHe Ka4ecTBOM M CTAHJAPTH3ZAIMA TEXHOJOTHM TIPOM3BO/ICTBA
MarepuaioB. CTaHJapTH3AIMA: HCTOPHS PA3BHTHSA, 1eH, 3aaud. J[oKyMeHThI, o0palaroliiuecs B
cepe cTangapTU3aIU. OCHOBHBIC KATSTOPUH H BU/IBI cTaHAapTOB. [IpaBria MapKUpOBKH CTAHAAPTOR.
Matematideckas Oaza mapaMeTpHUYecKoM cTaHmapTH3alud. MekTyHapogHbIe OpraHU3aIlHH 1o
cTanapTH3aiii. MeTo bl CTaHIapTH3AIIAH TIPOH3BO/ICTBA MATEPHATIOB.

Tema 9. Vinpag/jieHHe Ka4eCTBOM H cepTHPUKAIMA MaTepHaaoB. CHCTEMBI U CXeMbI
cepruukanimy B P®. HopmatupHo-metonmuueckoe obecnieueHde JIeSTeIbHOCTH B obsacTu
ceptudpukanun. llonstue o cepTudukanuu MaTepHaioB. OCHOBHBIE YYACTHHKH MHPOIEAYPHI
cepTU(HKAIINYE MATSPHAIIOB.

3.4 Temaruka npakru4yeckKux (J1a0opaTopHbIX) 3aHATHII

Ne | No paszpena muc- Tpyno-em-
/T | ITHTLTHHBL, TEMBI TemaTuka 1ad00paTOPHLIX 3aHATHH KOCTB, ("ac.)
1 | Tema 1. IIpeaMerT, 11615, 3202 THCITHILTHHLI 4
2 | Tema 2. OcCHOBBI YIPABJIEHHA Ka4YeCTBOM H HOPMATHBHOIO 4
KOHTPOJISL
3 | Tema 3. OcHOBHBIE METOIBI H BHIbI H3MepeHUil 4
Tema 4. OcHoOBHBLIE cpeacTBa H3MePeHti. 4

)



5 | Tema 5. 1lorpenmocTy H3MepeHMI. 4

Tema 6. AMropuTMBI 00padoTKH Pe3yILTATOB MHOTOKPATHBIX 4
H3Me peHMIt.
7 | Tema 7. Texmimueckoe peryMpoBaHNiA H  yIpaBjeHHe 4
KAYE€CTBOM IIPOM3BO/ICTBA MATEPHATIOB.
& | Tema 8. Yupagienue KAa4eCcTBOM 1] CTAaHIAPTH3ALUA 4
TeXHOJIOTHH ITPOM3BO/ICTBA MATEPUAIORB.
9 | Tema 9. YiparieHue Ka4ecTBOM U CePTHHPUKAIIMA MATEPHATIOB. 4
Hroro 36

4 Vuedno-mMeToamueckoe 0 aadopMaImonnoe odecredenmne

4.1 Hopmartusnbie 1okyMeHTHI 1 1'OCToI
1. Oecpepambubiii 3akoH 184-D3 01 27.12.2001 1. «O TeXHAUESCKOM PErYIHPOBAHHUI C JIOMOIHSHHUSIMH
H pa3bsicHeHUAMH DelepaIbHBIX 3aK0HOB «() BHECCeHUN H3MeHeHHH B DeepalibHBIN 3akoH «O Tex-
HUYeCKoM peryauposanum» oT 01.05. 2007 r. Ne 65-@3, 21.07.2011 r. No255-03, 23.06.2014 r.
Nel60-@3, 05.04.2016 r. Ne104-D3, koropsiit Berynui B cuiry ¢ 01.01.2021 r.

2. Crangapr 'OCT 3.1109 «EjuHasg cucTeMa TeXHOJIOTHYECKOH JIOKYMEH TAIl[HA Y.

3. Crannapr I'OCT P 8.000-2015 «["ocynapcteeHHast cucrema obecrieueHHs €/THHCTBA H3MEPEeHH Y.

4. Crangapt I'OCT 8.057-80 «I'CH. «DTaNoHbl ¢THHHAI PHI3HYCSCKHX BSTHUHHY.

5. Craupapt I'OCT P 50779-2000 «CratHCcTHYeCcKHEe METOABI. CTATHCTHUYSCKOS VIIPaBICHHUS Kauc-
cTBOM. TepMHUHLI U opeeICHHSI).

6. Crangapr 'OCT P 8.736-2011 «M3MepeHus nipssMble MHOTOKPATHBICY.

7. Crangapr 'OCT 18353-79 «KoHTpoJib HepazpyHIAOIMUAK» .

8. Cranpapt 'OCT 53696-2009 «KonTpons HepazpyImaroniHui».

4.2 OcHoBHas MATepaTypa
1. Matepuamopencnue: vuconuk / B. H. I'amanor [u ap.]. — Mockea: AP AMAK-MEJIMA: HHOPA-
M, 2023.
2. lapudyiuun, ©.A. MarepHalioBe/leHHe W TEXHOJOTHS KOHCTPYKIIMOHHBIX MaTepHasoB: Y4eOHO-
MeTomuueckoe mocodbue / ®.A. lapudymman, P.II. Aromop, B.B. JKumako, MHHHCTEpPCTBO
obpazopanusi ¥ Hayku Poccum, @enepanbHoe rocyaapcTBeHHoe OOKeTHOS 00pa3oRaTe/IbHOES
yupexjeHue  Beiciiero  npodeccHoHanbHOro  o0pazopanusa  «KazaHckuiéi  HaIlMOHAILHBIN
HCCIeNOBATENLCKHH TeXHOIOTHYSCKHH YHUBepcHTeT». — Kazans: M3gatenscrso KHUTY, 2023.
3. Komapor I'.B. Coemunenme getaiedi M3 IOJHMEPHBIX MaTepHaIoB: Yueb. mocobue. — CIIG.:
[Ipodecens, 2021r.
4. Capaepa C.1IO., Mpanora AB., Kosumuna A M. XuMuueckHe U HHCTPYMEHTANBHBIEC METO/IBI aHANTH3a;
yuebHoe mocodue: M-Bo obpazopanus u Hayku PO, Ypan. denep. yu-T. — Exatepundypr: Usa-so Ypan. yu-
Ta, 2021 - 216 ¢.
5. [Ipou3BOACTBO M3MCIHHA H3 TIOJIUMEPHBIX MaTepHaIoB. Yued. mocodue. B.K. Kpeokanosekuit, M.JL.
Kepbep, B.B. Bypnos, A JI. [lanumatuenko. — CII0.: [Ipodeccus, 2020r.
6. MartepuanoBe/ieHde W TEXHOJOTHH KOHCTPYKIIMOHHBIX MaTepualioB. Yuel. mocobue / O.A.
Macancknii, B.C. Kazakop, AM. Toxmun u jip.; Munucrepctso obpazopanus W Hayku Poccutbickoi
Oeneparnmu, Cubupckuit QenepansHbiii yHHBepcuTeT. — Kpachosipek: Culmupckuii deepanbHbIi
vHABepcuTeT, 2020.
7. PyKoBOACTBO MO pa3zpaboTKe KOMIOZHIIHOHHBIX MaTepuanos. [lox pen. I'pocemana P.@. Ilep ¢ anrm.
Ilox pen. I'yaeepa B.B. — C116.: HayuHsle 0CHOBHI H TexHOJOTHH, 2019T.

4.3 lonoHATE ILHAS JIHTEpATYpPa
8. Paypenyjaans K. Dxcrpysus mosmmepos. [lep. ¢ anrn. [ox pen. Mankuna A.$1. — CIIG.: [lpodecens,
¥



2018r. — 31, 4-e.

9. Kpumrtadoruu B.H. Ouzuko-xumuueckue MeTo 16 Hecheoeanus / Kpumradosuu B.U. — M.: Jlam-
KOB H K, 2018. — 208c.: ISBN 978-5-394-02842-7. — Pexum JIOCTyIA:
http://znanium.com/catalog/product/513811 .

10. Canpaukopa E.B. MHcTpyMeHTaANBHBIE METOABI aHaM3a. TeopeTHUecKHue OCHOBBI M MIPAKTHUCCKOE
MPUMEHSHHE; yueOHoe ocobue. — Opendypr: Opendyprekuit roc. yu-1, 2017. — 121 ¢.

11. ®apyc O.A. Ou3nueckue H PUIMKO-XHMHYESCKHS METObI aHaMH3a. JlabopaTopHLIH MPaKTHKYM :
yueOHo-MeTo/IHIecKoe nocobue [Diekrponnsbiil pecype] / ®apye O.A., dxymesa ['U. — M.-Bepamun :
Jupext-Menua, 2015. — 78 ¢. — URL : http:/www.knigafund.ru/books/185089

12. JImutpueruu U.H., [Ipyvrio I'.@., ®enopora O.B., Komuccapenkor A.A. OHU3HKO-XUMHUYECKHE Me-
toabl aHam3a. Y.III. XpomaTorpaduueckue MeToabl aHaIH3a, yicOHoe mocodue — CIIo: C1I16 I'TYPII,
2014. - 53c.

13. Jiueun A.I'. MeToanl M cpeAcTBa M3MEPSHHN, HCIBITAHUH U KOHTposL. Yacts 4. MeToabl U cpeqicTpa
HW3MEpeHHd cocTapa U cBorcTe BemecTs. / Jlueun AL, Ilonomaper C.B. — TamGor: TamGorckuii roc.
TexH. YH-T, DbC ACB, 2014. — 104 ¢. — URL: https://www.iprbookshop.ru/63865.html

4.4 DnexTpounbie 00pa3zoBaTe/IbHbIE pecypehl
I/IHTepHeT-pecprLI BKJIKOYAKOT yqe6H0-MeTOHquCKHe MaTeépHallbl B 3JICKTPOHHOM BH/JE,

npe/icTaBjieHHble  Ha  caiite  hitpy/mospolvtech.ru B pasgene DnexrponHas OuOinHoTeka

hittp://elib.moup.ru.

4.5 JInnen3nonnoe  cBOOOIHO paclpocTpansgeMoe MporpaMMHOe odecriedeHe
[Maker odducnoro nporpamMmmuaoro odecneuenus. [Iporpammusie npoaykTel Microsoft Office 365 unu
Microsoft Office Professional plus. Kaspersky Endpoint Security g Windows.

4.6 CoBpemennbie podeccHnonaabHble 02351 TAHHLIX 1 HHGOpMAITHOHALIe CTIPaBOY-
HbIe CHCTeMbI
1. Hayunas boiekTpoHHas OuMOIHOTEKAa. DISKTpPOHHBIH pecype [Peskum mocryma: CBOOOTHBIH|
http://elibrarv.ru/defaultx.asp
2. XuMHUeCKHe pecypchl B HHTepHeTe. http://www.primchem.narod.ru/sites. html
3. Oe¢nepaibHasl YHHBEPCHTSTCKAsE KOMIIbIOTepHas ceTh Poccuu. DuiekTpoHHBIH pecype [Pesxum
noctyna: ceobonnbii] http://www.runnet.ru/

S MartepuaibHO-TeXHHYECKOe odecTieuenne

1. Jlekunonnsie ayautopun obimero ¢oHga, ocHalleHHbIE yueOHOH MeOeNblo, HHTCPAKTHBHON
JOCKOH, TepeHOCHBIM/CTAIIHOHAPHLEIM KOMIBIOTEPOM H IIPOCKTOPOM, pACIIONOKEHHBIE B yueOHOM
kopnyce Ne 1 o aapecy 1. Mocksa, yii. lpsaunmaukora, 1. 2 a, aya. 1013, 1014 wim B 1abopaTopHBIX
nomemennsx aya.1202, 1207, 1208, 1209, 1303.

2. AyIUTOpHH IS IPOBE/eHUS JabopaTOpHBIX 3aHATHH 001ero goHaa, ocHaleHHble yueOHOH
MeOelTbio, JOCKOH, IpHOOopaMH, HCTIOIB3YEMBIMH B Ta00PAaTOPHBIX padoTax: (POTOAISKTPOKOIOPHMET]P
K@K, xpomartorpad razopeiéi «l{eeT-800», xpoMartorpad razopeii «Xpomatek-kpuctawt S000», HK-
Oypre cekrpomeTp «OT-801», ciekTpoMeTp aTOMHO- abcopOIMOHHBIH THIIA M1 A-95, sJIeKTpOHHbBIH
CKAHMPYIONTHH  MHUKPOCKOI, aTOMHO-CHJIOBOH  MHKpockorn, pedpaktometpsl. JlaGopatopuu
JIPY:KECTBEHHBIX OpraHH3alui, crnocoOHbIe TMPOBOJIUTE MCCIEIOBAHHMS TI0 H3YYaeMbiM (PUBHKO-
XHMUYESCKAM METO/1aM.

3. KoMmbroTepHBIH KJIace A1 CaMOCTOATEILHOM paboThl 00VIAIOMIMXCS, TTOMIISHHS YHTATIBHBIX
saJioB 6ubMHoTek U ayauTopuit 1305, 1204,

6 MeToanvueckue peKkoMeHIalHH



6.1 MeTouieckue peKOMeHIAIMH /T NMPEToIaBaTe sl 110 OpraHu3aliui 00y4eHH
MeTonMka mnpenojiapaHus JIHCIUILTAHBL W peajid3allis KOMIETEHTHOCTHOTO TO/IX0/ia B

H3JIOKEHUH W BOCIPUATHH MaTepHala IpelyCMAaTPHBAST HCIIOIb30BAHHUE CIEAVIONUX AKTHBHBIX H

HHTEPAKTHBHBLIX (POPM TIPOBEISHUS I'PYITIOBHIX, HHJIHBHYAJILHBIX ay/IMTOPHBIX 3aHITHH B COUCTAHHH

C BHEAYNHTOpHOH padoTol ¢ Melbi (GOpMHpPOBAHHS H PasBUTHSI MpOo(eCCHOHAILHBIX HABBIKOB

00yIATONMTAXCST:

— TIPOBSACHHUE 3aHATHH JICKITHOHHOTO THIIA;

— [OJITOTOBKA K BHINOJIHEHUIO JIA0OpATOPHBIX padoT;

— pelIeHHE 3aJad;

— JIMCKYCCHH, 00CyK/[eHHe BbIOOpa MeTOJ1a HCCIIC/IOBAHMS M HCIILITAHUS MaTEPHAJIOR

— [OATOTOBKA W BLITOJHCHHE KOHTPOJILHBIX paboT B ay/IMTOPHSIX B34,

— OpTaHH3aIlHA H MPOBSACHHS TSKYIISTo KOHTPOJS 3HAHHH 00yUYaromuxcsa B (popMe KOHTPOIBHBIX
pabor.

[Ipu npoBeIcHUH JSKITHOHHBIX U JJAGOpaTOPHBIX 3aHATHH, TEKYIICH U IIPOMEIKYTOUHOH aTTSCTAIIHH

O AUCTUILIHHE 11eflecoo0pasHo HCTOIb30BaTh Cle/TYoNHe 00pasoBpaTebHbIe TSXHOIOTHH:

1. Ilo pany pa3genoB MUCITHILTHHBI MPEAYCMOTPEHO MPOBSICHUS KOHTPOJILHOH paboTEHL.

2. Ha naGopaTopHBIX 3aHATHAX 51 PCIICHHS AHAJIMTHUYSCKHX 3a7au HCIOJIB30BAThH OTpPACJCBHIS
HOPMATHBHBIC JOKVMEHTBHI, UTO IMO3BOSIET (DOpPMHPOBATH HABLIKH TIPAKTHUCCKOH paboTHI B
peajbHBIX YCIIOBHSIX.

3. Tlposenenue psiyia JEKIMOHHBIX 3aHATHH, cojlep:Kamux TaOJuIbl M PUCYHKH B KadecTBe
HILTIOCTPAIMH pAcCMaTPHBASMOTO MaTepHalia, HeOOX0UMO OCYIMECTBISATE ¢ HCTIOJIB30BAHHEM
ClIalI0B, MOATOTORJICHHLIX B IporpamMMe Microsoft Power Point.

6.2 MeToquueckue YKa3aHUA LI 00YYAKIIHXCH 110 OCBOSHHIO JTUCITHILTHHBI

[Monyuenue yrayOneHHBIX 3HAHWH 10 JUCIUILIMHE JIOCTHraeTcsd 3a CUYeT AaKTHBHOH
CaMOCTOSTENILHON paboThl oOyuaromuxcs. Beliemsiemble dackl 1e1eco00pazHO UCIOJIBL30BATE JIJIsS
3HAKOMCTBA ¢ VUCOHOH W HAay4HOH JUTepaTypol mo mpolbieMaM NUCITHIDIHHBI, aHaJIH3a HAYYHBIX
KOHIIEIIIHH.

B paMkax JUCITHIIIIHHBI TPEYCMOTpPEHBI paziiMuHble (OpPMBI KOHTPOJIS YPOBHS JTOCTHKEHUS
oOyUarONMIMMHECA 3asiBJISHHBIX WHIHKATOPOB OCBOSHHsT KomueTeHIni. Dopma TekyIiero KOHTpoJd —
akTHBHag paboTa Ha JadOPATOPHBIX 3AHATHAX, MHCHMCHHBIC KOHTPOJBHBIE paboThl. DopMoit
MIPOMEKYTOUHOT O KOHTPOJIA 1O JIAHHOW JUCITHILITHHE SBIISTIOTCA 3a4eT.

MeToaHuecKHe VKazaHUs 10 OCBOSHHIO JIMCIHILIHHGL

JIeKITHOHHEBIE 3aHATHS TPOBOAATCAS B COOTBETCTBHH C COJIep:KaHHWeM HacTodied paboueit
MpOrpaMMbl W TPEJACTABIIIOT cOOOH M3JIOKEHHE TEOPEeTHUSCKHX OCHOB JUCIUIUTHHBL [locernieHue
JNEKIMOHHBIX 3aHATHH sBIsieTca o0s3aTeNibHBIM.  KOHCIEKTHpOBAHHE JIGKITHOHHOTO MaTepuala
TOITYCKASTCS KaK MACHMEHHBIM, TaK H KOMIBIOTSPHBIM CIIOco00M. PeryisipHoe MoBTOpeHHE MaTepHaJia
KOHCIIEKTOR JICKIIHH 110 KayKTOMY pas3Ie/y B paMKaxX MOATOTOBKH K TeKVITUM (opMaM aTTSCTAITHH IO
TUCITATLTHHE SBJIICTCS OTHHM H2 BAXKHCHIITHX BHIOB CAMOCTOATSNILHOH padOTHI CTYACHTA B TCUCHHE
ceMecTpa, HeoOXOJIMMOW JUI KaveCTBEHHOW TMOATOTOBKH K TMPOMEKYTOUHOH aTTecTAllHH 10
JIHCIIHILIHHE.

JlaGopaTopHble  3aHATHSA TPOBOJSTCS B aYJWTOPHUH  OCHANIEHHOH COOTBETCTBYHONIHUM
obopyToBaHUeM, 00YJAIONIHECS TMPOBOAAT YUeOHBIC DKCIMEPUMEHTLI H TPSHHPYIOTCS B IPHMSHSHHH
MPAKTUKO-OPUSHTHPOBAHHBIX TSXHOIOTHH. OICHABAIOTCS 3HAHUE MaTepHaja H YMSHHS IPUMHSITE T o
Ha TIPAaKTHKE, YMCHHS H HABBIKH 10 paboTe ¢ 00OpyIOBAaHMEM B COOTBSTCTBYIOMICH MpeaMETHOM
obmactu. [Tofroropka K 1a8opaTOPHBIM 3aHATHAM 0032 TEIILHO BKITIOYAST B ce0si M3YUeHHE KOHCIIEKTOB
JNEKIMOHHOTO MATEpHaia H PEKOMEHI0BAHHOM JIMTEpaTyphl JUIS 4/IKBATHOTO TOHUMAHUS YCIOBUS U
cnocoba BRITOJHEHUS 3a/]aHHH, 3alUIAHHPOBAHHBIX TIPEIo/iaBaTelieM HA KOHKPETHYIO JIAGopaTOpHYIO
paboty. Ilemn 1adopaTOpHLIX 3aHATHH HAYUYHTH 00YIAIOIHXCS IPUMSHATh HHCTPYMEHTATBHBIS METOIBI
W METO/IHKH BBITIOJIHEHUS UCCIIe/IOBAHUMN, HCTILITAHHH U M3MEepeHHH NapaMeTpOB KauecTBa MaTepHAJIOB,
a TAKKe ABJICHUH W MPOIECCOB, IPOUCXOIANIHX B HUX Ha Pa3/IMYHBIX CTAJIUAX TOJyUeHHs, 00paloTKu,
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mepepaboTKH M HKCIUIvATaIllMH H3genuil. PexomenmyeTcst madopaTopHbIe 3aHITHS HPOBOIHUTHL B
cBOOOJTHOM (opMe ¢ MaKCHMAIbHBIM JIHYHBIM TPUMEPOM TMPAKTHUSCKHX HCCIeI0BATEIBCKUX,
KOHTPOJIMPYIOIHUX H HCIBITATeNbHBIX JlelicTeri. [locemenne naGopaTOpHBIX 3aHATHW W aKTHBHOE
YUacTHE B HUX SIBJISIeTCS 00S3aTeIbHBIM.

Kontponpnasi paboTa MpPOBOAUTCSI B Hachkl ayaAUTOpHOH paboTel. OOvYaolHecs MOJIyUYaloT
3aJTaHUsI IS IPOBEPKH YCBOSHHS MIPOHASHHOT 0 MaTepHalia. PaboTa BHINOMHASTCS B MHCLMEHHOM BHJIE
U cAadTes mpemnojaapaTeno. OUeHHBAIOTSS BJAJIcHHE MATePHAIOM IO TeMe paboThl, aHANHTHYSCKHE
CIOCOOHOCTH, BJIaJleHHe MeToJlaMH, YMeHHWS W HABBIKH, HeoOXOJHMBbIe JUJIi BBITONHSHHS 33 aHUM.
TecTHpoRaHHe MPOXOJHT B MHCEMEHHOH (opMe WIH ¢ HCTIONB30BAHHEM KOMITBIOTEPHBIX CPEJICTB.
OO0y4aronmiics moJTydaeT onpe/eldHHoe KOJTHIeCTBO TeCTOBBIX 33/1aHui. Ha BhITIOJIHEHHE BhIIeNIIeTCS
(pHUKCHPORAHHOS BpEeMsI B 3aBHCHMOCTH OT KOJIMUSCTBA 33 JaHHH.

MeToauueckie VKAa3aHHs IO BRIMOIHSHHUIO PA3IHUHBIX (hopM BHEAVIMTOPHOH caMOCTOATEILHON
paboTel. M3vueHHe OCHOBHOH M JONOJHHUTSILHOH JHTEPATYPHI, a TakKiKe HOPMATHBHO-IIPABOBBIX
JIOKYMEHTOB 10 JHCIHIUTHHE IIPOBOIUTCS HA PErYJISIPHOM OCHOBE B COOTBETCTBHH C IPHEEISHHBIMH B
.6 paGouell mporpaMMbl peKoMeHTANUAMH. CIHCOK OCHOBHOM M JOMOJHUTEILHOW JIHTSPATYPHI H
00s3aTeNIbHBIX K H2YUCHHIO HOPMATHBHO-TIPABOBBIX JIOKYMEHTOB IO JUCIHIUIHHE TMpHEEJIeH B M4
HacTosAmeHd pabouelt mporpammbl. CleqyeT OTAABATh NPSAMOYTSHHE H3VUSHHIO HOPMATHBHBIX
JOKYMEHTOB IO COOTBETCTRYIONIMM pa3zieiaM JUCIHIUIMHBI MO CPABHEHHIO ¢ HX aJaNTHPOBAHHOH
HHTepIpeTanuelt B yueOHol JutepaType. Pellienne 3a1ad Mo AUCIUILIHHE SBIACTCS CAMOCTOITEILHOH
paGoToli 00yYAROIIerocs, BEIMOTHIeMON B (popMe JIOMANTHETO 33/TaHHA.

MeToaHueckHe VKa3aHH 10 MOJITOTOBKE K TPOMEK YTOTHOU aTTeCTAIHH

[TpoMeskyTodHAs aTTeCTAIUS IO JUCITHILTHHE MPOXOIUT B hopMe 3aueta. [[puMepHbIi NiepeyueHb
BOTIPOCOB H KPUTSPHUHU OICHKH OTBeTa 00VUAIOMIETOCs IS Lejiell OLICHKH JTOCTHIKSHHS 2agBJICHHBIX
HHAHUKATOPOB CHOPMHUPOBAHHOCTH KOMIISTSHIIMH NpHBeAeHHI B cocTae POC no AMUCHMIUIMHE B 1.7
paboueii mporpaMmbl. OOVYAIOMUKECA TOMYCKASTCS K MPOMEKYTOUHOH aTTeCTAIMH MO JUCIUILTHHE
HEe3aBHCHMO TOJIBKO B CITydae BBIMOJIHEHHS BeexX TpeGoBaHHH, 0003HAUeHHBIX B paboueli mporpamme
TUCTTUILTHHEL
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7 @oH OIIeHOYHBIX CPe/ICTB

7.1 MeToab1 KOHTPOJIA M OLIEHHBAHUSH Pe3YJIbTATOR 00y4YeHHs

CdopMupoBaHHOCTL KOMIIETCHIHN IPH M3YUSHHH JHCHMILIMHLI ONpeessieTesl MOCpeIcTROM
OLIEHKH COOTBETCTBHUS OTBETOB M/MJIM BBINIOJHEHHS 3a/laHUH 3asBJISHHBIM HHIMKATOPAM B paMKax Me-
PONPHATHH TEKYIIETO KOHTPOJIA H MPOMEKYTOUHOH aTTECTAI[HH (3a4eTa).

7.2 IlIkana u KpUTEepPUM OLIEHUBAHUSA Pe3Y/ILTATOB OGYUeHHS
7.2.1 Kpurepum olieHKH padoThl 00YYAKIIET0CH HA TIPAKTHYECCKUX 3aAHATHAX
(hopmuporanue kommeTeHnuit OIIK-4, OIIK-7, 11IK-2, 11K-3)

«5» (OTJIMYHO): BBINOJHEHBl BCe MPAKTHYECKHE 3aJIaHMs, I[PEYCMOTPEHHBIE IPAKTHUESCKHUMHM

3aHATHAMH, oOydaroluics yeTko H Oe3 omMOOK OTBETHI Ha BCe KOHTPOJIbHBIE BOIPOCHI, AaKTHBHO

paboTall Ha PAKTHYECKUX 3aHATHSIX.

Oobyuaromuiics Ha BLICOKOM VPOBHE BJIaIeeT:

—  CTIOCOOHOCTBIO BHITIONHATH HCCICOBAHHS M HCTILITAHHSA MaTepHAJIOB, M3/IeTHH H TPOIeccoB HX
IpPOURBOACTBA, BLIOMPATL M HCIONL30BATH METOABI M CPefACTBA HCCIEAOBAHHA M HCILITAHHS
MaTepHasioB, oOpadaTeiBaTh, AaHAJM3HPOBATE H NPSJICTARIIATE Pe3yJIbTaThl HCCIIS/IOBAHHH B BH/IE
OTUYETOR, JIOKJIQJI0B, npeseHTanuid (11K-2);

—  CHoco0HOCTBIO BBIMOJMHATL HHCIPYMEHTANBHBIM aHaIW3 CBHIPLS, MaTepHaIoB H TOTOBOH
JIAKOKPAaCOUHOH MPOAYKIHH, BLIpadaTLIBATh PeKOMEHIAMH 0 KOPPEKTHPOBKe UX perenTyp (1IK-
3

— HaBLIKAaMH padoThl ¢ mpubopaMu, oOOpyAOBAHHEM M METOAHKAMH IIPOBEICHHS H3MEpEHHH H
HaOuoieHHi B cdepe npodecCHOHAIBHOH JIeSTE/ILHOCTH, BBIOHMpAeT Cpe/IcTBA HM3MEpeHHH,
HCIIBITAHHH M KOHTPOJSL  KayeCTBa  MATEpPHAJIOB U pPelIeHHsl KOHKPEeTHBIX  3ajau
npodeccuonansHol aestenpHocTH (O1IK-4),

—  CHOCOOHOCTBI COCTARJIACT OTUEThI, 0O30PHI, CIPABKH, 3asBKH H JIP., OMHPAsCh Ha pPeallbHYH

CHTYaIHIO B IIpodeccruonanbnol orpaciu (OITK-7).

«4» (Xopolio): BHITIOJHEHBI BCE TPAKTHUSCKHE 3aJ]aHHs, TMPEAyCMOTPeHHbIE MPAKTHYSCKHMHU
3aHATHSAMH, OOYYAIONIMUCA ¢ KOPPEKTUPYIOMHUMH 3aMEUAHHSIMH TIPeojlaBaTeliss OTBETHJI Ha BCe
KOHTPOJILHEIE BOIIPOCKL, JJOCTATOYHO aKTHBHO paboTal Ha PAKTHIESCKUX 3aHATHSX.

OO0yUaIOIMHAKCS XOpOMIO BJIaJISeT:

—  CIocOoOHOCTRIO BHITIOJHSTE UCCIACTOBAHUSA H HCTILITAHHSA MATCPHAJIOB, H3ICTHH H IPOIECCOB HX
IPOH3BOJCTRA, BRIOMpATh H HCHOJB30BATH METOABI M CPEACTBA HCCICIOBAHHS W HUCIBITAHHS
MaTepHAJIOB, 00pabaThIBaTh, AHAJM3IHPOBATE H IPEACTABIATE Pe3Y IbTAThI HCCICTOBAHHHA B BHIIC
OTUETOR, JIOKJIAJIOB, npeseHTanui (11K-2);

—  CHoCOOHOCTBIO BBIMOJTHATL HHCTPYMSHTAJIBHBIM aHANIH3 CBHIPBS, MaTepHAJIOB H TOTOBOH
JAKOKPACOTHOH MPOMYKITHH, BEIpadaTLIBATE PEKOMESHIAITUH TI0 KOpPEeKTHPOBKS uX penenTyp (IIK-
3

—  HaBBIKAMH paboThl ¢ mpuOopaMH, 00OPYIOBaHHSM H METOTHKAMH TMPOBSACHHS H3IMSpPSHHH H
HaOmonenuit B cdepe npodeccHOHAILHONH JesTeIbHOCTH, BHIOHpaeT Cpe/IcTBA W3MEpEHUH,
UCTILITAHMH W KOHTPOJIA  KauyeCTBa MATEpHANIOB JUIA  pelleHWus KOHKPeTHBIX  3a/ad
npodeccuonansHol aestenpHocTH (O1IK-4),

—  cnocoOHOCTBIO COCTABISIET OTYETHI, O030pbI, CHPABKH, 3asBKH H JIP., ONHPASICh HA PEeaIbHYIO
CHTYaIHIO B IIpodeccruonanbnol orpaciu (OITK-7).

«3» (YIOBJETBOPUTENLHO): BLIMOJHSHLI BCE TMPAKTHUSCKHE 3aJaHMs, MPSAYCMOTPSHHBIS

MPAKTHUCCKAMH 3aHATHAMH ¢ 3aMCUAHHAMH IIpelogaBaTe)il, oOyUalOmMHCS OTBETHI Ha BCe

KOHTPOJBHBIS BOMIPOCH] ¢ 3aMSUaHUIMH.

—  cnocoOHOCTRIO BHITIOJHATE UCCIIS/IOBAHHMS M HCIIBITAHHS MATEPUAJIOB, W3/Ie]IHH H MPOISCCOB HX
OPOH3BOJICTRA, BRIOMpATh H HCIOJL30BATH METOABI M CPEOCTBA HCCICIOBAHHS W HCIBITAHHS
MaTepHAIOB, 00pabaThIBAThL, AHATM3HPOBATH H TIPE/ICTABNATE Pe3YJIbTAThl UCCICTOBAHHH B BHJIC
OTUYETOR, OKJQJI0B, npeseHTanui (11K-2);
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—  CIHOCOOHOCTBIO BBIMOJIHATL HHCIPYMSHTANBHBIH aHAIH2 CHIPBSL, MaTepHAIOB H TOTOBOM
JIAKOKPACOTHOU TIPOTYKITHH, BEIpadaThiBaTh PEKOMEH/IAIIUH TI0 KOppeKTHpoBKe uX perenTyp (ITK-
3)

— HaBblKamMHu pabotbl ¢ npubopamu, oGOpY/IOBaHHEM H METOJUKAMH TPOBE/ICHHS HM3MEpeHHH M
HaOmonenuit B cdepe npodecCHOHAILHONH JesTeIbHOCTH, BHIOHpaeT Cpe/IcTBA W3MEpEHHUH,
HUCIIBITAHMM ¥ KOHTPOJA KauecTBa MATSpHANOB i1 PEIICHHS KOHKPETHBIX — 3aJad
npodeccuonansHol aesTenpHocTH (O1IK-4),

—  CHocoOHOCTBIO COCTABISIET OTUCTHI, 0030pBI, CIPABKH, 3asBKH M Jp.. ONHPAsCh HA PEalbHYIO

CHUTYaIHIO B IIpodeccruonanbiol orpacu (OITK-7).

«2» (HEeYIOBJIETBOPUTEIbHO): OOYUAIONIMMCSH He BHITOJIHWI WIH BBINOJHHJ HENPAaBHIBHO
MPAKTHYECKHE 3aJIaHH, TIPSTYCMOTPEHHbIE TIPAKTHISCKHMH 3aHATHAMHE, OoOyYaronuics OTBETHI Ha
KOHTPOJILHBIE BOTIPOCKHI ¢ ONMMOKAMH HJTH HE OTBETHII HA KOHTPOJILHBIE BOIPOCHL.

OOyUalOMUHCS HE BIAICET:

—  cnocoOHOCTRIO BHITIOJHSTE UCCIISIOBAHMS M HCIILITAHHS MATEPUAJIOB, W3/Ie]IHH H MPOIECCOB HX
NpPOM3BO/ICTRA, BLIOMpPAThL M HCHOJB30BATH METOMLI M CPEACTBA HCCICTOBAHHS W MCIBITAHHS
MaTepHaIoB, 00pabaThiBaTh, AHAJM3UPOBATh WU NIPEJCTABIISITE Pe3YJIbTAThI UCCIE/IOBAHHH B BHJIC
OTUYETOR, TOKJIQJI0B, npeseHTanui (11K-2);

—  CHOCOOHOCTBIO BBIMOJTHATL HHCTPYMCHTAJIBHBIH aHAIH3 CBHIPBS, MaTepPHAIOB H TOTOBOH
JAKOKPACOTHOH MIPOIYKITHH, BEIpadaTHIBATE PEKOMESHIAITHH TI0 KOppeKTHpOBKe uX penenTyp (IIK-
3)

— HaBBIKAMH paboThl ¢ mpubopaMu, 00OPYIOBaHHEM H METOTHUKAMH TMPOBSACHHSI H3IMEPSHHH H
HaOmoneHud B cdepe MpodecCHOHATILHOH ACATSIRHOCTH, BHIOHpacT CpeICcTBA H3MEpPSHHM,
UCTILITAHMH W KOHTPOJIA  KauyecTBa MATEpPHAIOB [UIA  pelleHWus KOHKPEeTHBIX 3ajad
npodeccuonansHol aesTenpHocTH (O1IK-4),

—  cnocoOHOCTRIO COCTABISIET OTYETHI, O030pBI, CHPABKH, 3asBKH H JIp., ONHUPAsCh HA pPeaibHYIO

CHUTYaIHIO B IIpodeccruonanbiol orpacu (OITK-7).

7.2.2 Kputepun olleHKH KOHTPOJIHHOIH PadoThI
(dhopmuporanue kommetennui OIIK-4, OIIK-7, TIK-2, TIK-3)

«5» (OTJIMYHO): BCE 33/1aHUA KOHTPOJIBHON paboThl BRITIOJIHEHB O3 oNMMHUOOK B TeUeHHE OTEE/ISHHOTO
Ha paboTy BpeMeHH; padoTa BBIMOIHECHA CAMOCTOSTSIBHO, IPUCYTCTBYIOT COOCTBeHHbIC 0000IMeHHS,
3aKTIOUSHHUS U BBIBOJBL, OTCYTCTBYIOT opdorpadiieckie U MyHKTYAIIHOHHBIE OMMHOKH.
OO0yuaroIMuicst Ha BLICOKOM YPOBHE BJIa/IeeT:

—  CocoOHOCTHIO BBINONHATH UCCISIOBAHMS M HCTILITAHHS MATePHAJIOB, M3ICIHN H IPOIECCOBR HX
NPOH3BO/ICTEA, BLIOMPATh M HCHOJB30BATH METOJbl H CpPEJICTBA HCCIIEIOBAHUS H HMCIBITAHHS
MaTepHaIoB, 0OpadaThIBaTh, AHATM3UPOBATL H NPSACTABIATh Pe3YILTATHL HCCISHOBAHHN B BHJE
OTUCTOB, JOKIAA0B, npeseHTanui (11K-2);

—  CIOCOOHOCTBIO BBIMOJIHATL HMHCIPYMSHTANBHBIH aHAIH? CHIPhS, MaTepHaIoB H TOTOBOM
JAKOKPACOTHOU TIPOJIYKITHH, BEIpadaThiBaTh PEKOMEH/IAIIUH 10 KOppekTHpoBKe ux perentyp (ITK-
83

— HapblKaMH pabothl ¢ npubopamu, o0opyaoBaHHEM W METO/IMKAMH TPOBEJISHHS H3MEpPEHHH H
HaOmoneHuit B cdepe npodeccCHOHAILHONH JesTeIbHOCTH, BHIOHpaeT Ccpe/IcTBA W3MEpEeHUH,
UCIIBITAHMM ¥ KOHTPOJA KaduecTBa MATSpPHANOB U1 PEUICHHS KOHKPETHBIX  3aJad
npodeccuonansHol aestenpHocTa (O1IK-4),

—  CHOcOoOHOCTBIO COCTABISIET OTUSTHI, 0030pHI, CIPABKH, 3asiBKH H Jp., OMHPAACh Ha PEaIbHYIO
CHTYaIHIO B IIpodeccruonansnoi orpacu (OITK-7).

«d» (Xopolro): 3aJaHus KOHTPOJLHOH paboThl BHIMOJHSHBI ¢ HE3HAYUTSIBHBIMH 3aMSUAHHIMH B

nosHoM o0beMe MO0 OTCYTCTBYET pellieHHe O/THOTO 3ajaHHs;, paboTa BHITIOJIHEHA CaMOCTOATEILHO,

NPHCYTCTBYIOT COOCTBEeHHbIe OOOOIEHHA, 3akIOUeHHS W BBIBOJIBI, OTCYTCTBYIOT TIpyObIe
opdorpaduicckue U TYHKTYAITHOHHBIC OMMTUOKH.

OO0yuarmMuics: XOponio BJlaJieeT:
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CIOCOOHOCTRIO BBIMOMHATE HCCIICAOBAHHA W HCIBITAHHS MaTePHAJIOB, H3ISIHH H IIP OIICCCOB HX
IPOU3BOJICTBA, BHIOMpATh W WCHOJB30BATH METOJIBl H CpPEJCTBa HCCIE/IOBaHHS W UCHBITAHHS
MaTePHAJIOB, 00pabaThIBATh, AHAJIM3IHPOBATE H IIPEIACTABIATE Pe3y IbTAThI HCCICTOBAHHHM B BHIIC
OTUCTOB, JOKIAA0B, npeseHTanui (11K-2);

CHOCOOHOCTBIO  BBIMOJIHATE HMHCTPYMSHTANBHBIH aHAJIH3 CHIPBS, MAaTEePHAJIOB M TOTOBOM
JAKOKPACOTHOU TIPOJIYKITHH, BEIpadaThiBaTh PEKOMEH/IAIIUH 10 KOppeKTHpoBKe uX penenTyp (ITK-
83

HaBbIKaMH paboThl ¢ npubopaMu, oOOPYJIOBAHMEM H METOJMKAMH TPOBEJICHHS HM3MEpeHHH M
HaOmoneHui B cdepe npodeccCHOHAILHONH JesTeIbHOCTH, BHIOMpaeT Cpe/cTBa H3MEPEHHHH,
HCTIIBITAHMM W KOHTPOJS KauecTBA  MATCPHANIOB U1 POIISHHMS  KOHKPeTHBIX — 3ajad
npodeccuonansHol aestenpHocTa (O1IK-4),

CIOCOOHOCTRIO COCTABISICT OTYCTBI, OO30pHI, CIIPAaBKH, 3asABKH H Jp., OMHPAsCh Ha PaJbHYIO

CHTYaIHIO B Iipodeccruonansuoi orpacu (OIIK-7).

«3» (YIOBJIC TROPUTEILHO): 33/ITaHHS KOHTPOJIBHOU paboThl HMEIOT 3HATUTETHLHBIC 3aMeuaHus, paboTta
BBITIONTHEHA CAMOCTOATENBHO, TPHCYTCTBYIOT COOCTBEHHBIC OOOBIEHUS, TPHCYTCTBYIOT TpyObie
oporpaduueckue U TyHKTYAIAOHHBIE OTHOKH.

OOGyuaonmuiics Ha Y/IOBJIeTBOPUTEIFHOM YPOBHE BJIA/ICET:

COCcOOHOCTHIO BBINONHATH UCCISIOBAHHS M HCTLITAHHS MATEPHAJIOB, H3ICIHN H IPOIECCOR HX
OpOU3BOACTRA, BLIOMpPATh M HCHOJB30BATH METONLI M CPEACTBA HCCHCIOBAHUS W MCIBITAHHS
MaTepHaioB, 00palaThiBaTh, AHAJM3UPOBATH W TIPEJCTABIISITE Pe3yJIbTAThl UCCIE/IOBAHHH B BH/IE
OTUYETOR, JIOKJIJI0B, npeseHTanui (11K-2);

cocOOHOCTHIO  BBITIOJHATE HWHCTPYMEHTAJIBHBIM aHAJIMZ  CHIPhS, MaTepHaJlOB H TOTOBOH
JAKOKPACOUHOH MPOIYKIIUH, BRIPAdaTLIBATE PEKOMEHIAIIHH O KOPPEKTHPOBKE UX penenTyp (IIK-
3)

HaBBIKAMH paboThl ¢ mpubopaMu, oOOpPYIOBAHHEM H METOAMKAMH TIPOBSICHHA H3IMSPSHHH H
HaOmonenuii B chepe mpodeccHOHATLHOH ACATSILHOCTH, BBIOHpAeT cpelcTBa H3MepeHHH,
UCIIBITAHMM ¥ KOHTPOJA KaduecTBa MATSpPHANOB U1 PEUICHHS KOHKPETHBIX  3aJad
npodeccuonansHol aestenpHocTa (O1IK-4),

CIOCOOHOCTRIO COCTABISIET OTUSTHI, 0030pBI, CIPABKH, 3asIBKH M Jp.. ONHPAsCh HA PeabHYIO

CHTYaIHIO B IIpodeccruonansnoi orpacu (OITK-7).

«2» (HeyIOBIETBOPUTEIBLHO): 33JaHUSI B KOHTPOJNBHOHN pa®oTe BLIMOJHEHBI HE MOJHOCTBHIO HIIH
HeTIPABWIBHO; OTCYTCTBYIOT WITH C/IeIaHbI HelIPaBHILHO BBHIBOBI H 0000IeHHS; IPUCYTCTRBYIOT TpyOBIe
oporpadprueckre U TYHKTYAITHOHHBIC ONTHOKH.

O0yuaronmiics He BJa/leeT:

COCcOOHOCTHIO BBINONHATH UCCISIOBAHHS M HCTLITAHHS MATEPHAJIOB, H3ICIHN H IPOIECCOR HX
OpOU3BOACTRA, BLIOMpPATh M HCHOJB30BATH METONLI M CPEACTBA HCCHCIOBAHUS W MCIBITAHHS
MaTepHaioB, 00palaThiBaTh, AHAJM3UPOBATh W MPEJICTABIATL Pe3yJBTAThI UCCIE/IOBAHHH B BHJIC
OTUYETOR, JIOKJIJI0B, npeseHTanui (11K-2);

cocOOHOCTHIO  BBITIOJHATE HWHCTPYMEHTAJIBHBIM aHAJIMZ  CHIPhS, MaTepHaJlOB H TOTOBOH
JAKOKPACOUHOH MPOIYKIHNH, BRIPAdaTLIBATE PEKOMEHIAIIHH IO KOPPEKTHPOBKe UX penenTyp (1IK-
3)

HaBBIKAMH paboThl ¢ mpubopaMu, oOOpPYIOBAHHEM M MSTOAHMKAMM MPOBSACHHS HIMEpeHHH U
HaOmonenuii B cepe mpodeccHOHATLHOH AEATeILHOCTH, BBIOHpAaeT cpelcTBa H3MEpeHHH,
UCTILITAHMH W KOHTPOJIA  KauyecTBa MATEpHANIOB JUIA  pelleHWus KOHKPEeTHBIX  3ajad
npodeccuonansHol jiestenbHocTr (OIIK-4);

CoCOOHOCTBIO COCTABJISIET OTUETHI, O0O30pHI, CIPABKH, 3aABKH H JIP., ONHPAsACh HA peajibHYIO

cUTYaIMi B ipodeccuonansuol orpaciu (OITK-7).

7.2.3 IIpoMeEyToUHAS ATTeCTALIA
(hopmuporanue kommetennui [1K-2, [TK-3, OITIK-4, OIIK-7)
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«3» (oTmuHO): oOyUAIOIHHCA JeMOHCTPUPYET CHCTEMHEBIC TCOPESTHUCSCKHS 3HAHHS, MpaKTHUSCKHE

HABBIKHM, BJIAJCET TePMHHAMH, JIeJlaeT apryMeHTHPOBaHHBbIE BHIBOJABI M 00OOIIEHUs, NPHBOJUAT

MpUMEPBI, TIOKazbiBaeT CBOOOJIHOE BIA/JICHHE MOHOJIOTHYECKOH peubld W CIOCOOHOCTH ObICTpO

pearupoBaTh Ha YTOUHAIOIIHE BOIIPOCHL.

O0b6yyaromuiics Ha BBICOKOM YPOBHE BJIA/ICET:

—  CocoOHOCTHIO BHIMONHATH UCCISIOBAHHS M HCTLITAHHS MATEPHAJIOB, H3ISIHN H IPOIECCOBR HX
IPOU3BOJICTBA, BHIOMpATh W WCHOJB30BATH METOJIBl H CpPEJCTBa HCCIE/IOBaHHS W UCHBITAHHS
MaTepHaioB, 00palaThiBaTh, AHAJM3UPOBATH W MPEJICTABIATL Pe3yJbTATHl HCCIIOBaHUH B BHJIC
OTUCTOB, JOKIAA0B, npeseHTanui (11K-2);

—  CIOCOOHOCTBIO BBIMOJIHATL HMHCIPYMSHTANBHBIH aHAIH? CHIPhS, MaTepHaIoB H TOTOBOM
JAKOKPACOTHOU TIPOJIYKITHH, BEIpadaThiBaTh PEKOMEH/IAIIUH 10 KOppeKTHpoBKe uX penenTyp (ITK-
83

— HaBeIKaMH pa®oThl ¢ mpubopamu, o0OpYIOBAHHEM H MSTOMHMKAMM MPOBEASHUS M3MEpeHHH U
HaOmoneHuil B cdepe npodecCHOHAILHOH AeATeIBHOCTH, BHIOHpaeT cpelIcTBAa HBMEpeHHUH,
UCIIBITAHMM W KOHTPOJIA KadyecTBa MATSpPHANOB 1 PEUICHHSA KOHKPETHBIX — 3aJad
npodeccuonansHol aestenpHocTH (O1IK-4),

—  cnocoOHOCTRIO COCTABIIET OTYETHI, O0030pBI, CHPABKH, 3asBKH H JIp., ONHUPAsCh HA pPeaIbHYIO
CHTYaIHIO B IIpodeccruonansnoi orpacu (OITK-7).

«d» (Xopoure): oOydaromuics NSMOHCTPHPYET MPOUYHBbIC TCOPSTHUSCKHE 3HAHMS, NPAKTHUYSCKHE

HABBIKH, BIajJceT TepMHMHAMHM, JelaeT apryMSHTHPOBAHHBIE BBIBOARI M 0OOOMICHHS, IPHBOIUT

MpHUMEpBI, TMOKasbiBaeT CBOOOJHOE BJIAJ€HHE MOHOJIOTHUYSCKOH pedblo, HO ITIPH 3TOM JIeJlaeT

HECYIECTBEHHBIEC OMUOKH, KOTOPBIE OBICTPO HCIIPABIISAET CAMOCTOATENILHO WK TIPA He3HAYMTEILHON

KOPPEKITHH TIpero/iapaTelieM.

OO0yUalOMUKICS XOpONIo BJIaJISeT:

—  CMocoOHOCTBIO BHIMONHATH UCCISNOBAHMS M HCTLITAHHS MATEPHAJIOB, H3ISIHN H IPOIECCOB HX
MPOU3BOJICTBA, BHIOMpATh W HWCHOJB30BATH METOJIBI H CPEJCTBa HCCIE/IOBaHHS W UCHBITAHHS
MaTepHaIoB, 0OpadaThIBaTh, AHATM3HPOBATL U MPSACTABISITE Pe2yIbLTATHl HCCISIOBAHHH B BHC
OTUCTOB, JOKIAA0B, npeseHTanui (11K-2);

—  CcnocoOHOCTBIO  BBIMOJTHATE HWHCTPYMEHTAJIBHBIM aHAJIM3  ChIPhS, MaTepHajloB H TOTOBOH
JIAKOKPACOTHOU TIPOTYKITHH, BEIpadaThiBaTh PEKOMEH/IAIIUH TI0 KOppeKTHpoBKe uX perenTyp (ITK-
3)

— HaBbIKaMH pa®oThl ¢ mpubopaMu, oOOpPYIOBAHHEM H MSTOAMKAMH TIPOBSICHHA H3IMSpSHHH H
HaOmoneHuit B cdepe npodeccHOHAILHOH JAesTeIbHOCTH, BHIOHpaeT Cpe/icTBA W3MEpEHUH,
UCHBITAHHH W  KOHTPOJIA KAayecTBa MATEpHANIOB U pelleHWsd KOHKPETHBIX 3aJad
npodeccuonansHol jiestenbHocTr (OIIK-4);

—  CHocoOHOCTBIO COCTABISIET OTUETHI, 0030pBI, CHPABKH, 3asBKH H Jp.. ONHPAsCh HA PEabHYIO
cuTyaluiw B npodeccruonansuol orpaciu (OITK-7).

«3» (Y1OBJECTBOPUTEILHO): O0YYAIONUHCH JIEMOHCTPHPYET HerIyOOKHe TeopeTHUeCKHe 3HaHMS,

nposeisieT ciabo chopMHPOBAHHbIE HABBIKH aHAIM3A SBJISHUH M MPOIECCOB, HEIOCTATOUHOS YM EHHE

JleNaTh apryMeHTHPOBAHHBIC BLIBOJIBI H MIPHBOINTE NIPUMeEphI, OKA3hIBAET HE JIOCTATOUHO CBOOOTHOE

BIIAJCHUES MOHOJIOTHUYSCKON peublo, TePMHUHAMH, JOTHYHOCTLIO H MOCICI0BATEILHOCTRIO HIOKCHUS,

IenaeT OMHUOKH, KOTOPBIE MOXKET HCIPABUTD TOJLKO IPH KOPPEKIIHH IpenogaBaTeieM.

OO0yuaromuiics Ha VIOBISTBOPUTSILHOM YPOBHE BIAJCCT:

—  cnocoOHOCTRIO BHITIOJHSTE UCCIISIOBAHHUS M HMCIILITAHHS MATEPUAJIOB, W3/Ie]IHH H MPOISCCOB HX
IPOU3BOJICTBA, BHIOMpATh W WCHOJB30BATH METOJIBl H CpPEJCTBa HCCIE/IOBaHHS W UCHBITAHHS
MaTepHaIoB, 0OpadaThIBaTh, AHATM3UPOBATL H MPEACTABIIITL Pe3ybTaThl HCCISHOBAHHN B BHJE
OTUCTOB, JOKIAA0B, npeseHTanui (11K-2);

—  CIOCOOHOCTBIO BBIMOJIHATL HMHCIPYMSHTANBHBIH aHAIH? CHIPhS, MaTepHaIoB H TOTOBOM
JIAKOKPACOYHOH IIPOYKIHH, BLIpadaThIBATh PEKOMEHIAIUH 110 KOppeKTHpoBKe uX peuentyp (IIK-

3)
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— HaBbIKamMH pabotbl ¢ npubopamu, o0OpyMOBaHHEM H METOJUKAMH NPOBEISHUI WU3MEpPEHHH W
HaOmoneHud B cdepe mMpodecCHOHAILHOH ACATSIRHOCTH, BHIOHpacT CpeICcTBA H3IMEpPSHHH,
UCTILITAHMH W KOHTPOJIA  KauyecTBa MATEpHANIOB JUIA  pelleHWus KOHKPEeTHBIX  3ajad
npodeccuonansHol jiestenbHocTr (OIIK-4);

—  cnocoOHOCTRIO COCTABIIET OTYETHI, O0030pBI, CHPABKH, 3asBKH H JIp., ONHUPAsCh HA pPeaIbHYIO
cUTYaIMi B ipodeccuonansuol orpaciu (OITK-7).

«2» (HeyTOBJICTBOPUTEIBHO): o0ydatonuiicd JeMOHCTPHPYET HE3HAHHME TEOPEeTHUSCKUX OCHOB

npeMeTa, OTCYTCTBHE NPAKTHUSCKUX HABLIKOB, HE YMeEeT JleJlaTh apryMeHTHpPOBAHHBIE BLIBOABI M

MIPHBOJIUTE TIPHMEPBI, TTOKABIBACT CIad0¢ BIAJCHHS MOHOIOTHUCCKOH peUbIo, HE BIaJeeT TSPMHUHAMH,

MPOSABIISICT OTCYTCTBHE JIOTHIHOCTH M MOCSIOBATSILHOCTH H3T0KEHHA, JIS/IAcT OMMHOKH, KOTOpBIC He

MOXKET HMCOPaBUThL Jajke IMPH KOPPEKIIHH TMpelmojapaTeieM, OTKa3blBaeTed OTBeUATH Ha

JTOTIONTHHUTEBHBIC BOIIPOCHI.

OO0yuaromuiicst He BJIaJeeT:

—  CHOCOOHOCTBIO BBIMIOJHATh HCCICHOBAHMS W HCIBITAHHS MATCPHAJIOB, H3/IC/HH W MPOISCCOB HX
OPOU3BOJICTEA, BHIOMpATh M HCIOJB30BATh METOJBl H CPEACTBA HCCISIOBaHHS W HCIBITAHHS
MaTepHayioB, 00pabaThiBaTh, AHAJM3UPOBATh U NIPE/CTABNISITE Pe3YJIbTAThl UCCIE/IOBAHHHM B BHJIC
OTUYETOR, IOKJAJI0B, npeseHTaui (11K-2);

—  cnoco0OHOCTBIO  BBIMOJTHATE HWHCTPYMEHTAJIBHBIM aHAJM3  ChIPBS, MaTepHajloB H TOTOBOH
JAKOKPACOTHOH TIPOYKITHH, BEIpadaThIBATE PEKOMESHIAITHH TI0 KOpPEeKTHPOBKe HX penenTyp (IIK-
3)

— HaBBIKAMH paboThl ¢ mpubopaMmu, o0OpPYIOBaHHEM H METOAUKAMH TMPOBSACHHSA H3IMEPSHHH H
HaOmoneHud B cdepe mMpodecCHOHATILHOH ACATSIRHOCTH, BHIOHpacT CpeIcTBA H3IMEpPSHHH,
UCIILITAHMH W KOHTPOJIA  KauyeCTBa MATEpHANIOB JUIA  pelleHWus KOHKPEeTHBIX 3ajad
npodeccuonansrol jiestenbHocTr (OIIK-4);

—  cnocoOHOCTRIO COCTABISIET OTYETHI, O030pBI, CHPABKH, 3asBKH H JIp., ONHUPAsCh HA pPeaibHYIO

cuTyalm B npodeccuonansuoli orpaciu (OITK-7).

7.3 OnenouHble cpeacTBa
7.3.1 Texynmmii KOHTpPOJIbL

ITpuMepsl 3a/1a4 H IPAKTHUYESCKHX CUTYAIMH JUIsl pACCM OTPEHHS Ha JIAG0PATOPHBIX 3aHATHAX.

1. JTost onpenenenns 1-107° % Cu B MaTepHanax, paccuuTaTh MHHHMAJILHBIH MOJIAPHBIH Kod(QuupenT
IOTJIONSHUSL, KOTOPLIM JODKHO o0nafaTh KOMIUICKCHOE COeIMHEHHME MEIH, B BHAS KOTOPOIO ee
OIIPEJIEIIAT CHeKTPOPOTOMETPHUESCKH, eCIM HaBecka oOpasua 1 r, KOHeUHbIH o0beM H3MepseMOro
pacTBOpa 3 MIJL JUIHHA KIOBETHI 5 CM M MHHHUMAJIBHOS JOIYCTHMOS 3HAUSHUE ONTHYECKOH IIOTHOCTH
(A)—0,0207

2. llpu anamize npoOwpl Maccoi 09816 1T Ha comepikaHue KodaldbTa XCMHIIOMHHECIICHTHBIM
doTorpadpuIeCKUM METOAOM Ha OAHY (POTOIIACTHHKY CHHMAJH CBeUCHHS MPOOBI aHATH3IHPYEMOTO
pacTBOpa, CTAHIAPTOB M XOJIOCTOro ombiTa. B sueliku KioBeThl moMemaid mo (0,5 MJI pacTRopa CoH
KoOabTa, TpUOABIBSLTA CAJIMITAIIAT HATPUA (JUI YCTpaHEHU MEMIAroIIero JISHCTBUS KATHOHOB MeJTH U
3Kenesa) U OJJHHAKOBOE KOJIMUESCTBO MEePOKCHIA BOJOPO/IA. 3aTeM KIOBETY BBIJICPKHBAIH JI0 TOJHOTO
MPEeKpallieHus] CBeUEeHMS, IUIACTHHKY doToMeTpupoBain Ha Mukpodorometrpe MO-2. 3HaveHHe
CTCTICHH MOYSPHCHHS IIJIACTHHKH AS CTAaHTapTHBIX pacTROPOB, conep:kamux 4,0; 8,0; 12,0; 16,0 Mir/ma
kobampTa, coctapmm (0,17, 0,28; 0.40; 0,51 cooTrBercTBeHHO. PaccumrtaTh MaccoByio gofo (%)
KoOanbTa B mpode, ecu ASx = 0,20.

3. JIpa oOpazma HedTH, CTAaHAAPTHLIH M aHATM3HpPYEMBIH, Maccol mo 1,000 r pazbasmwmu B 10 pas
MSTHIN300YTHIKSTOHOM M PACHBUIMIM B IUIAMCHH ATOMHO-a0COPOIHOHHOTO CHEKTpodoTOMETpA.
OnTrHyeckas MIOTHOCTH JMHUW BaHATUSA 1T oOpazna ¢ cofepkanuem Banaaug Cer = 0,01% cocTtaBmia
Acr = 0,74 u nna oOpaziia ¢ HEH3BECTHRIM coepkanueM Ax = 0,520, Beraueauts MaccoByio qomo (%o)
BaHATHA B oOpasiie.
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4. B TaGaune npeacTapieHsl JaHHbie ['X Mg razoroli cMecH. Paccunutath MaccoByIo g0t (%0) KOMITo-
HEHTOB.

KommoneHnT IIpoman byrtan Ilentan IMuknorekcan
S, Mm? 175 203 182 35
K (nmonpasoynbrit 0,68 0.68 0,69 0,85
K03 pHITHEHT)

5. B Tabnuiie npecTaBieHbl HCXO/THBIE IaHHBIE JIJIS OTIpe/IeNIieHHs] KOHIIEHTPAIIUH BOJIBI B STAHOJIE:

C, /100 mn 5 10 15 20 25

n2p 1,3362 1,3396 1,3433 1,3470 1,3504

[IokazaTenb TpeToMIICHHS HCCIIeAyeMoro pactesopa coctapmieT 1,3450. OnpenemrTh KOHICHTPAITHIO
DTaHOJA.

6. Jlis xpomaTorpaH4eckoro olpejlelieHusi HUKes Ha GyMare, IPOIIMTAHHON pacTBOPOM JTHMETHII-
TJIHOKCHMA, TIPUTOTOBMIIM TPU CTaHJIAPTHRIX pacTBopa. J[ns storo Hasecky 00,0615 r NiCl, * 6H,O
pacTBopuSid B MepHOH Koa0e Ha 50 mu. 3atem uz stoit koadwl e3si 5,0; 10,0 u 20,0 Mma pactBopa u
pazbapmim B KonbGax Ha 50 mu. Hceesenyemsiii pacTBop TakKe pazbaBiiid B MepHOH koi0e Ha 50 ML
OnpeneuTs coepKaHUe HUKEJ (MI) B HCCJIeAYeMOM PacTBOpe, €CIHM BBICOTA ITHKOB CTaHIApTHBIX
pacTBOpoB paBHa hy = 25,5; h2 =37,5; h3; = 61,3, a BbIcoTa MHKa HCCIIGAYEMOT 0 pacTBopa paeHa hy = 49,0
MM.

7. PeaknlHOHHYIO MaccCy IMOCIIe HHTPOBAHHA TOJIyOJIa IpoaHAM3HpoBalid MeTojoM [2KX ¢ npumene-
HHEeM HTHIOCH201a B KauecTBe BHYTPECHHET O cTaHAapTa. OnpeAeauTh NPoleHT HellpopearupoBaBIIero
TOJIYOJIA IO CICAYIOMHUM SKCIePHMEHTAIBHBIM JaHHBIM:

Bzaro Tonyona, T 12,7500

Bueceno stuibensosa, 1,2530
Stonyona, MM? 307
kronyona 1,01
Ssruncenzoma, MM 352
feyrnnensona 1,02

8. a-MeTwictupon B (peHONMBbHON (pakilii MPOU3BOACTRBA alleTOHA U (PeHOMA KYMOJILHBIM METOTOM
OTIPEICIISUIM  METOAOM Ta30BoH xpomaTorpadHi, HCHONB3YA CTHPOJI B KadecTBe BHYTPEHHETO
CTAaHJAPTA, H TOJYUIIH CHSIVIONHE JaHHbIE!

1,0 2,0 3,0 4.0

W O-METHIICTHPOIIA

Somermernponal cruporna 0.88 118 1,32 1,56
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PaccuutaTs MaccoByio jo0 (%) a-METHICTHpPOIAa B HCClie/lyeMoM olpasile, eciiM OCHOBaHHE
IMHKA 0-MeTHIICTHPOJIA PaBHO 24 MM, a BeicoTa — 80 MM, OCHOBaHHE MUKa cTHpoJa — 2(0) MM a BeICOTa —
68 mm. [lpu pemmennu npuHaTh k 000uX BellecTB paBHbIM 1.

9. Hapecky obpasia MaTepHranta Maccol 0,4571 © pacTBOPHIIH H Uepes MOIYUSHHBIH pacTBOp B TCUCHUS
20 muH nponyckaim Tok 400 MA, B pe3yabraTe Yero Ha Karo/le MOJHOCTHIO BhIJICIMIIACE ME/lb.
Ornpe/1e/IUTh NPOICHTHOE CoJIepKaHue MeH B obpasiie, €Clid BLIX0/] 110 TOKY cocTanisul 90 %o.

10, B  tabmuie  OpHBEAEHH  JaHHBIE  (DOTOKOMOPHMETPHUECKOTO  ompedeieHms e ¢
CYIL(OCATTMITHIOBOH KHCIOTOH CTaHJAPTHBEIX PACTBOPOB C COMAEpIKAHHEM Jkeleza 10 mr/cm?,
IPHIOTOBJICHHEIX Pa3BEICHHEM B MEPHEIX KOJIGAX BMECTHMOCTEIO 100 cm?,

Ver, M 1,0 2,0 3.0 4,0

A 0.12 0.25 0,37 0,50

2

5.0
0,62

5.0
0,75

OnpeenuTh KOHIEHTpalHIo Fe’' B aHaTH3MpyeMBIX pacTBOpAX, €CIIH HX ONITHYECKOE MOIVIONMEHHE
pasuo 0,30 u 0.50.

11. Huzke npuBe/IeHbl pe3yJibTaThl H3MEPEHHS KBAHTOBOTO BBIX0/1a (PIIyOPECHEHIIHH THIMEHTA X ¢ YBe-
JIMYEHHEM €TI0 KOHIEHTPAIHH B BO/THOM PacTBOpE:

Cx*1 07, M

1,00

3,00

5,00

7,00

9,00

11,00

13,00

15,00

B

0.901

0.899

0.900

0,571

0,353

0,232

0,141

0,090

Kak MOKHO HHTepHpeTHpOBATh MOJyueHHBIe pe3ynbrathl? U3 rpaduka By = f{(Cx) onpenenuts
KOHIEHTPAIIHOHHBIH Oapbep.

12. PaccuutaTh MOJSIpHBIH Ko3(uiiueHT normomenus ( £ ) A pacteopa KMnO, mipu [ = 1 oM 1o

CIIE/IYFOIIAM JAHHBIM ( M ., =158 r/MoIb):

Ciagn 0,5
0,22

o, [Mr/n]
A

1,0
0,43

1,5
0,63

2,0
0,87

13. Ilpu cuektpodoroMeTprucckoM omnpedeieHur Ca’ B BUIe KOMIUIGKCHOTO COGIMHEHHS C
koMIuiekcoHoM 111 omTHueckass ILUIOTHOCTH pactopa, copepskamero 0,022 mr Ca® B 50,0 mu
OPraHHYeCKOro pacTBOpHTEN, okasallack papHOU A = (0,326. U3mepeHHsT TTPOBOJIMIIMCE B KIOBETE C
TOJMUHOW cmosg [=5cM IpH ONpeAe/eHHLIX VCIOBHAX. BBLIYHCIHTL 3HAUYSHHE MOJIAPHOIO
KO3 (pHUITHEHTA TOTJIONEHUA KOMILJIEKCa.

14. ]l onpejeneHUs YKCYCHOH M COJSIHOW KHCJIOT B HX CMeCH 3 MJI aHAJIM3UPYEMOro pacTBOpa
MOMECTHITH B CTaKaH JIJIA THTPOBAHWS H MOTSHITHOMEeTpHUIecKkH oTTUTpoBair 00,0500 u pacteopom KOILL

V, M1 0,2 0,4 0,6 0,8 1.0 1,2 1.4
pH 2.35 2,40 2,45 2.35 2.90 3,35 48
V, M1 1.6 1.8 2.0 2.2 2.4 2.6 2.8
pH 4,95 5,45 6,1 9,4 11,1 11.3 11,5

HCHOJ’ILSyﬁI MMOJIYUCHHLIC JAHHLIC, IIOCTPOUTE KPHBLIC TUHTPOBAHHA H OIIPCACIIHTE KOHICHTPAIIHH

KHUCHOT (MOJIB/JT) B UCCIIAYEMOM PacTBOpe.

15. Ilokazatens mpenomicuusi 86 % otanmona paeen 1,3481, a 45,9 % xounentpamum — 1,3412.

OnpeenTe KOHICHTPALHIO AHAIH3HPYEMOT0O pacTBOpPa, eciH np = 1,3460.
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16. B anamatudeckoli nabopatopun umMeetcs: npuOOp, (POTOIEMEHT KOTOPOTO MOKET HU3MEpsTh
WHTEHCHBHOCTE CBETOBOIO IM0TOKA, HauuHasi ¢ I = 1.107° jmm. Onpe/leHTh KOHIIEHTPAIUIO BenlecTpa Ne
1 u pemiectBa Ne 2, HauWHAasdg ¢ KOTOPBIX BO3MOKHO NpHMEHeHHe MpHOOpa JUIS JIIOMHHECIIEHTHOTO
aHaJIH3a BTHX BemecTr. KodpduIuenT, BXoaAMHE B 3aBHCHMOCTE HHTCHCHBHOCTH JTEOMHHECIICHITHH OT
KOHIICHTpaITiH, A7 BemecTBa No 1 Ky = 2 (v - m)/mr, gt emectea Ne 2 Ko = 0,5 (o - m)/mr. Jloia
peIICHHUST 3aJauM BHIOpaTh TPABHILHYK) 3aBHCHMOCThL HHTCHCHBHOCTH JIIOMHHECIICHITHH OT
KOHIeHTpaIuu JroMuHodopa B pacteope: [ =kC,; I =k/C ;1= C/k

7.3.2 IIpoMeKyTOUHAA ATTECTAMH
(hopmuporanue kommeTennui 11K-2, [IK-3, OIIK-4, OIIK-7)
IIpumepHLIe BOIIPOCEHI K DK2aMEHY.

Knaccuduxanus meronoe anaimmza. Beibop MeTona aHanuza. D Tallbl aHAJIH3A.

Kpatkast xapakTepHcTHKAa OCHOBHBIX METOJOB HHCTPYMEHTAILHOTO aHAIH3A.

MeTton 1 MeToMKa aHaM3a. AHATTMTHYECKHH CHIHAIL

OCHOBHBIC 3Tallbl U IPHUEMBI IPOGOTOATOTORKH.

Knaccuduxaiius MeToI0B COOCAKISHHUS.

3aBHCHMOCTh AHATMTHUSCKOTO CHTHAJIA OT CocTaBa MpoObL. LIpHeMbl onpeesieHUs AHATHTHUSCKOTO

CUTHAJIA.

3akoH XJIONHWHA U YCJIOBUA ero cobmoienns. Mzomopduszm. Koaddunuent kpuctanmmsaium.

OcobeHHOCTH XUMHUYESCKUX MeTO/10B aHanH3a. KauecTBeHHBIH U KOJIMYeCTBEHHBIN aHAIN3.

. Ionsarue o xpomatorpadun. Kimaccuduxaius xpoMaTorpaHIeccKux MeTOJOB.

0. Teopust ancopdiun. YpaBHeHHE H30TSPMEI JICHTMIOpA.

1. OnTHYeckas IUIOTHOCTR H TpomycKaHHe. MOomsapHBIH Kod(PHIIHMEHT IOTameHHs. 3aKoH

a/JTHTHBHOCTH.

12. OcHoOBHBIC XpoMaTorpaduIecKue mapaMeTpol. Tpebopanms k uacanpHoi 11O B I0KX.

13. Knaccudukarus razoBoit xpomaTorpadur. AnmnapaTypHoe oGopMICHHS.

14. OrneHka (e KTHBHOCTH, CEIIEKTHBHOCTH Pa3/elIUTEIIRHOH CIOCOOHOCTH XpoMaTorpaduiecKou
KOJIOHKH.

15. Annapatypa Juisi ra3oBod xpomaTtorpadun. Cxema razoporo xpomarorpada.

16. ObOpamerHHass Tasopad Xpomartorpadusa, e& TNpHMeHeHHe I  (QUIHKO-XHMHISCKHX
UCCIIE/TOBAHUN MAaTEPHATIOB H TIPOIIECCOB.

17. Kauecteennbiii xpoMaTorpadHuecKiii aHaINz.

18. Komuuecreennsiit xpomatorpaduueckuii aHamus. MeTogsl abcomoTHOH KaiuOpOBKH U
BHYTPEHHETO CTaH/apTa.

19. Crioco0bl TIPOBEJICHHST TUIOCKOCTHOM xpomatorpaduu. BeiGop noasukHol dazel. OreHka
pa3aeuTeILHOH ciocoOHOCTH U 3 dekTHBHOCTH. 1IpakTHdeckoe IpUMEHEHHE.

20. [IpuMepsl HCHOMBL3OBAHUSA H BOAMOXKHOCTH MeTOJ0B XpoMaTorpadMu B HCCHISIOBAHHH
MATePHAJIOB U MOKPBITHH PazIHIHOH IPHPOIDL

21. ATOMapHBIe CIIEKTPhl — SMUCCHOHHBIC H aJICOPOIIHOHHBIE. Teopus, TPHHITHIIBI peaiH3allid |
NpUMEHEHHE.

22. 3akon byrepa-JlamGepra-bepa.

23 DICKTPOHHBIM CHEKTp MOTJIOUCHUS. XapaKTepUCTHKH MAaKCHMyMAa MOIVIONICHHS B CIICKIpe U
CBSI3b CO CTPOCHHUEM BEIISCTBA.

24. [IpunnunuagIbHast cXeMa M KOHCTPYKIMS CIKTPodOTOMETPOB, CTIO0Co0b HOATOTOBKH 00pazIoB,
MPOBE/IeHHE DKCIISPUMEHTOB H AHAJIU3 Pe3YIIbTaTOR.

On, Bh B T b

— =0 00
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