[loKyMeHT noanucaH NpocToii 3NeKTPOHHOM NOAMMCHI0
WNHdopmaums o Bragenbue:

®KMO: MakcumoB Anekceit bopncddIHUCTEPCTBO HAVKH U BBICILIETO OBPA30BAHU ST POCCHUICKON OEJIEPALIUN
JlomKHOCTb: AMPeKTOpHIENEPFRNBHGE DGOV IEAPETEBBHIOR ABTOHOMHOE OBPA30BATEJILHOE YUPEXK/IEHUE BLICIIET'O OBPA30OBAHUS

flara noanucaning: 25.06.2026 10:54:55 Ao CKOBCKHM MOTUTEXHUYECKHWIA YHUBEPCUTET»
YHUKaNbHbIN NPOrpaMMHbIN KNHOY:

8db180d1a3f02ac9e60521a5672742735c18b1ds  (MOCKOBCKHH IMOJIUTEX)

[Tonmurpaduueckuii pakyabTeT

VTBEPXKJIAIO

Jexan [Tonurpaduyeckoro dakynsrera

. (fL /Haropnosa U.B./
«_ X » Lt 2026 r

PABOYAS NTPOI'PAMMA JUCIIMIIVIMHBI

yr[paB.]'leHI/Ie Ka4e¢CTBOM B IIPOU3BOACTBEC MATCPHAJIOB

Hanpasnenue nmoaroroBku
22.03.01 «MaTepuaJioBeieHHe M TEXHOJIOTUH MATEPHATIOB

[Tpoduin
HNH:keHepusi MOJMMEPHBIX U KOMIIO3UTHBIX MATEPHAJIOB

KBanudukanus (CTeneHp) BHITYCKHUKA
OakaJsiaBp

dopma o0yueHus
Ounas

Mocksa, 2026 1.



Pa3patGorumnk(u):

[Tpodeccop, 1.T.H. /A.B. lenos/

CoriacoBano:

3aBeayromuii kadenpou

«IHHOBAITMOHHBIC MaTEPUAITBI

PUHTMEIUANHTY CTPUI» /'1;22 —

K.(p.-M.H., JOLICHT S o U /T".O. PorTkOB/

L



Conepxkanue

1 Ienwu, 3aa4u U TUTAHUPYEMBIE PE3YIbTATHl O0YUECHUS IO JUCIUTUIAHE. ....c..veeeeeeneeerereeneeanaeeenees 3
2 MecTo AMCUMIIUHBI B CTPYKTYPE 00Pa30BATEIBHOMN MPOTPAMMBIL......c..eeeeeerureeiieaeeenieeneeenneenns 4
3 CTpYKTYpa U COJACPIKAHUE TACIUTIIIIHDBL . ......eeuvreeerreeireeeneseeenineesnaseesaseessseessseessseessseessseeennnes 4
3.1 Buabl y4eOHOU PAOOTHI U TPYIOCMEKOCTD. ... .cecuvveeeereeessreeessreeessseesssseesssseessseeessesssseesssseenns 4
3.2 TeMaTUYECKUH TIJIAH U3YUCHUS JUCHUTIITHDBL .....vveeeeeerreeeenerrreeesenreeeensseeeesnnseeessssseessnnns 5
3.3 COACPIKAHUE JTUCIIUTIIIHHDB ....cc.uvveeenereesnsreennseeesnseeennseesnsseesnsseessseesnsseessseesnssessnsseesnssessnseens 6
3.4 TemaTuka CeMUHAPCKUX/TIPAKTUYECKUX U JTAOOPATOPHBIX 3AHITUH ....c..eenverereieenieeiienaeenn 6
4 Y4eOHO-METOANUECKOE U MHPOPMAITHOHHOE OOCCTICUCHHME. ... ...uveeneeeenreeieeenreenieeareesieeseeesaeens 7
4.1 HopmatuBHBIE JOKYMEHTBI K [OCTBI......ceiiiiieiiiieiie et e 7
4.2 OCHOBHAS JTUTEPATYPA .. veeenureeennreerureesauteesseeesssteesstesssseesasseesssseesnsseessseessseessnseessseessssees 7
4.3 JIOTIOTHUTETBHAS JTUTEPATYPA c..uvvveeeenerereeennrrreeeassseeeeenassseessssssseesssssseessssssseessmsssseesanssssees 7
4.4 DIEKTPOHHBIC OOPABOBATEIBHBIC PECYPCBL.cuurrrerureeerirreerreeessreeassseeessseesssseessseeessseeessseenns 8
4.5 JIuneH3uoHHOE U CBOOOTHO PACIIPOCTPAHIEMOE IMTPOTPAMMHOE O0ECTICUCHHUE. ................. 8

4.6 CoBpeMeHHBbIe MpodeccroHalbHbIe 0a3bl TaHHBIX U HHPOPMAIIMOHHBIE CITPABOYHBIC
CHICTEMBL. ...eeueeniteeutte ettt et e ettt et e eh et et e e shteeab e e sbe e et e e sh bt eabeeeb b e eabeesbbeeabeeabbeeabeeabeeenbeenseeenbeenaneens 8
5 MarepranbHO-TEXHIHUECKOE OOCCTICUEHUE ... .cuveeuererereerreesureeseereeeseessseenseessseenseessseesseesseensennns 8
6 METOANYECKHUE PEKOMEHIAIIM . ... vveeeenerrreeesnerreeeenssreeeasssseesesnssseesesssseeessssssessessssseessssssseesanssseees 8
6.1 Metonuueckue peKOMEH AN IS IPETIOAaBaTENs 10 OPraHU3aAIMKH O0yUEHHS .............. 9
6.2 Meronuyeckue yKa3aHus i 00yUJaONUXCs IO OCBOCHHIO TUCIUILIHHEL ...................... 9
7 DOH]T OLIEHOUHBIX CPEIICTB .. vveeeeurrreeeesurereeeasnsreeeasssseesssssssesssssseesasssssessssssseessssssseessssssssessssssees 11
7.1 MeToibl KOHTPOJISI ¥ OTICHUBAHUS PE3YJIBTATOB OOYUCHMS .....vvvveeneveeenereeenereennreesnneennnns 11
7.2 1llkama ¥ KpUTEPUH OIICHUBAHUS PE3YIIBTATOB OOYUCHUS ......vveenvreenreenereenreeereanseenenennneas 11

7.3 OLEHOUHBIE CPEICTBA .....eeeuereernireeruureesiteeesuteesustesauseesssseessteesnsseesssseessstesssseesssseesnnseesnnees 15



1. Lean, 321241 H IVIAHUPYEMbIE Pe3yJIbTaThl 00YUeHNUs! 110 JUCIHILINHE

OcHoBHBIE 11e;TH OCBOSHHUS JTUCITUTLITHHBL
OCBOeHHE 00YUAOIUMHUCS IPAKTHUECKUX HABLIKOE UCC/ISAOBAHHS MATEPHAJIOB H IIPOLIECCOB € HC-
MONTE30BAHHEM COBPEMEHHBIX MPHOOPOR, COBPEMEHHBIX METO/IOB TUITAHHPOBAHUSA H TIPOBE/ICHHS HC-
CJIEIOBATENILCKUX SKCIIEPUMEHTOB, BBIOOpa HeOOX0/IMMOro Habopa METO/IHK H 000pY/10BAHHUS,
npuoOpeTeHHe 0OYUAIOIMHMHUCS HABBIKOB H YMEHHH NPOBEASHHS KOMILISKC HBIX HCCTIeIOBAaHHH Ma-
TEPHAJIOB ¢ HCTIOJIb30BAHHEM KOMILIEKCA COBPEMEHHBIX HHCTPYMEHTOB M IPHUOOPOR, TO3BOJIIOIIHX
IIPOBOJIMTE IOJIMMACIITAOHOE H3YUESHHUS CTPYKTYPBI SKCIIEPUMEHTAJILHBIX 00pazLioB.

OcHoBHBIE 3aJa4YH OCBOSHHUSA JUCITUTIITHHBI:
H3YUEeHHE METO/0B M CPeJICTE MCIBITAHMS, CTAHJAPTURAIMA U CepTH(UKALMK NOJIMMEPHBIX MaTe-
pHATOB U KOMITO3HITHH U3 HUX;
H3YUeHHE IIPHHLUIIOB paboThl U ONpe/e/IieHHe BO3MOKHOCTEH HCIIOJIB30BAHUS COBPEMEHHBIX HH-
CTPYMEHTANIBHBIX MSTO/T0B aHAIH3a COCTaBa, CTPYKTYPHI U CBOMCTB MOJMMEPHBIX MaTEPHAIIOR H T10-
KpBITHH, SBJICHHH W MIPOIIECCOB B HUX HA Pa3]IMUHBIX CTAJIUAX MX M0JIyueHUs, 00paboTKu, nepepa-
OOTKH U SKCILIYATALUH.

B pezyiipTaTe OCBOSHUS JUCHMILIMHBL 00YUAIOMHECS JODKHBL

3HATH:
Hepazpymaroue MeToAbl KOHTPOJIS U UCTIBITAHUS MATEPHAIIOB, H3eTUH U KOHCTPYKITHH;
METO/bI IIPSIMBIX M KOCBEHHBIX H3MEepeHUH U 00paboTKH COOTBETCTBYIOIUX Pe3YIbTATOB;
MeTPOJIOTHUECKYIO TEXHUKY OCYILECTB/ISHUsI KOHKPETHBIX H3MEPEHUH;
MPHHITHIT pabOThl U KOHCTPYKITHIO THITOBBIX YCTPOHCTB M TIPHOOPOB, HCMOTB3YeMBIX IS CTaHAap-
TU3ALMH U cepTH(UKALHUHE [OJIMUMEPHBIX U KOMIIOZUIHOHHBIX MATEPHAJIOR
(duzMUecKHe STBICHHUS, JIeXKalHe B OCHOBE METO/TOB MCCJIS/TOBAHHS H KOHTPOJIS COCTaBa, CTPYKTYPHI
H CBOMCTB MaTE€pHAJIOB, IIOKPBITHH H IIPOLECCOB B HHUX,
BO3MOXKHOCTH METO0B M HCIIOJIb3YEMOM allapaTypbl IIPH HCCJIENOBAHUM M KOHTIPOJIE COCTaBa,
CTPYKTYPhI M CBOMCTR MaTepHAJIOB U MOKPBITHH, SBISHUH H TIPOIECCOB B HUX HA PA3INYHBIX CTa-
JUSIX UX OJIydeHHus1, oOpaboTkH, nepepaloTKH U HKCILTYaTALIHH;

YMeTh:
HCTIOIB30BaTh Ha TIPaKTHKE 3HAHHA O CepTH(PHKAIMH, CTAaHAApPTH3AIMH M crocobax H3yUeHHS
CBOMCTB 0 [1OJIMMEPHBIX MAaTEPHAJIAX PA3IMYHOIO HAZHAYSHHSL;
BLIOMpATE W HCIIOJIB30BATE METOABI H CPeACTBA W3MEPEHUH Ul HCCIIJOBAHMS M HCIBITAHUS
CBOMCTB MaTepHAJIOB TPH PEIMSHUH 33/1a1 cepTH(HKAIINH U CTAHIapTH3AIHH,
BBITIOJIHATh HCCJIC/IOBAHUSA U UCIIBITAHHS MATEPHAIIOB, H3/EJIHH H IIPOIECCOB UX IIPOU3BO/ICTBA;
o0palaThIBaTh, AHAJIMZUPORATE U [IPEICTABIISTE Pe3yJIbTaThl HCCIIE/IOBAHHH B BHJIe OTIETOR, JJOKJIA-
JTOB, TIpe3eHTAITHH;
COCTABISITh OTYSTHI, 0030PBI, CIIPABKH, 3asIBKH H JIP.;
COCTABJISITH IPOTPAMMBI KOMILTEKCHBIX HCCIISIOBAHHH, UCTIHITAHUH M JIHATHOCTHKH JIAKOKPACOUHBIX
H KJISSIIUX MAaTePHAJIOB COIVIACHO HOPMATHBHO-TEXHUYECKOH JOKYMEHTALIH Y.

BJIAI€Th:
MeTOJaMH CepTH(RHKAIINM, CTAHIAPTHRAIHHA U HAYTHOTO HCCJICMOBAHUA TOTHMEPHBIX MaTePHAIOB
H KOHCTPYKIIHH U3 HUX;
OCHOBHBIMH METO/TAMH HCTILITAHHH M aHAJHM3a MOJHMEPOB H TSXHOJOTHISCKHX MPOIScCcoB B oba-
CTH MHIKCHEPHH ITOJIMMEPHBIX MATEPHAJIOB;
OCHOBHBIMH TIpHEMaMH SKCTLTyaTaIlluH PHOOPOR, 000py/TOBaHHS H METO/TMKAMHU MPOBSICHUS H3Me-
peHuii ¥ HaO/HOACHHUH B IpodecCHOHAIBLHON AT IbHOCTH.



OGygeHue Mo JUCHUTUTHHE « Y TIPARJICHHE KAUSCTBOM B MPOH3BO/ICTBE MATSPHAIIOB» HATIPABJICHO
Ha GopMHpoBaHHE Y 00VUAIOIUXCs CIISYIOMIM X KOMIISTSHIIHH!

KOI[ H HAUMEHOBaHME KON]]'[ETEHIH/H\/JI

I/IH,I[I/[KaTOpLI JOCTHZKECHMH ROMITETEHITHMA

OIIK-4

CnocobeH  TPOBOJHTh  H3MCPEHHS H
HabmoacHus B cepe mpodeccHoHaTbHOMH
JIeITENBHOCTH, 00pabaThIBaTh H MPEACTAB-
JATH SKCIICPHMEHTAIBHBIC JAHHBIC

HOIIK-4.1

Hmeer nappiku padoTs ¢ mpHOOpaMu, 000PYAOBAHHEM H Me-
TOAMKAMH TIPOBCACHHS H3MEPCHHH M HaOMOACHHH B cdepe
npodeccHOHANBHOM ACATSITBHOCTH.

HOIIK-4.2

BriOupaer cpeicTBa H3MEPEHHH, HCIIBITAHHH H KOHTPOJIS Ka-
YECTBA MaTCPHAJIOB U PEILICHHS KOHKPETHBIX 3a/1a4 Ipodec-
CHOHAJILHOH JEATCIIBHOCTH.

OIIK-7

CnocoOeH aHaIH3HPOBATD, COCTABIISTE H
HPHMEHATh TEXHHICCKYIO JIOKYMEHTa-
IHIO, CBSI3AHHYIO ¢ TIpodecCHOHaTbHOMH
JIEATEIIbHOCTBIO, B COOTBCTCTBHH C JICH-
CTBYIOIMMH HOPMATHBHBIMH JOKYMEH-
TaAMH B COOTBETCTBYIOIIEH OTPacIH

HOIIK-7.2
CocTaBIgeT OTHETHL, 0030PBL, CIIPABKH, 3asBKH H JIp.. OIHpa-
ACh HA PeaIbHVYIO CHTVAIMIO B IIPOo(hecCHOHAIBHOH OTPacIH.

IIK-2

CnocobeH  HCIOMB30BATh  Ha IIPAKTHKS
3HaHHA O MMOJHMCEPHBIX MaTCpHaIax pas-
JIHYHOI'0 HA3HAYCHHS, BBIIIOJIHATE HCCIIC-
JAOBAaHHSA H HCIIBITAHHA MaTCPHAJIOB

HIIK-2.1

BrimonHgeT HCCISIOBAHHA H HCIIBITAHHS MAaTepHAJIOB, H3e-
JHH M IPONECCOB HX NMPOH3BOJCTRA.

HIIK-2.2

BriOupacT 0 HCIONB3YeT METOBI H CPE/ICTBA HCCIICOBAHHS H
HCTIBITAHHS MAaTEPHAJIOB.

HIIK-2.3

O6pabaTHIBacT, AaHAMH3HPYST H IPEACTABILICT PE3Y/IHTATH HC-
CJICIOBAHUH B BHJC OTYCTOB, JOKIAI0B, IIPSICH TALHH.

IIK-3

CnocoGeH  BBINOJHATD HHCTPYMEHTAIIb-
HEIH aHAa/IH3 CHIPBSA, MAaTCPHATIOB H TOTO-
BOH JIAKOKPACOUHOH HMPOAYKI[HH, BbIpada-
TBIBATEL PEKOMEHIALHH [0 KOPPEKTHPOBKS
HX PEUENTYP.

IIK-3
Crioco0eH BBINOIHSIT HHCTPYMEHTAJIBHBIH aHAJH3 CHIPHSI,

MATEPHAJIOB H TOTOBOH JIAKOKPACOYHOH PO yKIHH, BEIpada-
THIBATH PEKOMEH/IAIHH TI0 KOPPEKTHPOBKE HX PELEIITYP.

2 MecTo THCIHUILTAHLI B CTPYKTYpe 00pa3oBaTeIbHOI NpOorpaMMbI

Jucnuiuinaa «YIIpaBpJIeHHE KAaueCTBOM B IIPOU3BO/ICTBE MATEPHAJIOB» OTHOCUTCS K o0s3arelib-
Hoit wacTH 61oka b1.1 Jlucuummne! (Moayiu). MeToguieckd THCIHILTAHA « Y TIPABJIeHHE KAUeCTBOM B
[IPOH3BOJICTBE MATEPHAJIOB)» CBS3AHA ¢ JUCIUIIHHAMH « XHMHUA MaTepualioB», «OO0Iee MaTepraoBe-
JICHHE U TeXHOJIOIUsI MaTepralioBy, «[Ipe/IuKTUBHAs aHAJIMTUKA B HAYKE O MaTepualiaxy, « Dusnueckasi,
KOJUIOMTHASA XUMHUH H OCHOBBI BJIEKTPOXHUMHHY, BCEMH BHJAAMHU NPAKTHK H UTOTOBOH rOCYIapCTBEHHOH
aTTecTal[UcH.

3 CTpykTypa H cojlep/RaHHe JHCIHILTHHEI
OOwast TpYJOeMKOCTh JHCHHIUIMHBL «YIIPaBJIeHHEe KAUeCTBOM B IIPOH3BOJCTBE MATEPHAJIOB»

cocrapisieT 4 3aueTHbix eaquuull (144 yaca).

3.1 Bujbl yueOHoi padoThl H TPYI0EMKOCTD

» B eGHOIT padoThI Kos-so CemecTphl
Lo wille ¢ JacoB 8
1 AyTMTOpHBIE 3aHATHS D) =




B tom uncie:
1.1 | JIekumoHHBIe 3aHATHS 36 36
1.3 | Ilpaktiueckue (mabopaTopHbIE) 3aHATHS 36 36
2 | CamocTosiTe/IbHAs padoTa 72 72
B Tom umncie:
2.1 | IloaroroBka K JieKiHOHHBIM 3amsiTHsIM (Pedepar) 24 24
2.2 | lloaroropka K NpakTHYSCKUM (JIAOOPATOPHBIM) 3aHATHAM 24 24
(PT'P)
2.3 | lloaroToBka k nmpomexkyTouHoH atrectanuu (K/P) 24 24
3 | IlpoMexyTouHast aTTecTalMs IK3IAMEH
Hroro 144 144
3.2 TemaTHvyecKknii I.1aH H3YIeHHS TACITHILIHHBI
TpyroemicocTs, yac
AymuropHas padoTa
Camo-
Ne Paze/mr/TeMsl Cenm- Jlabo- | STO
wn STHCIHTLTHHET Reoei | s |CIRERL | ope | EOE
- npaktd- | | HAdA
YECKHE pa-
samsmas |0 | Gora
1 Tema 1. Ilpeamer, 11eshb, 3a0a4H THCITH- 16 4 4 - 8
TLTHHBI
2 | Tema 2. OcHOBBI YIIpaBJIeHHMS 16 4 4 - 8
Ka4e€CTBOM H HOPMATHBHOI'O KOHTPOJIH.
3 Tema 3. OcHoBHBIE MeTOOLI M BHIBI 16 4 4 - 8
H3Me peHMI.
4 Tema 4. OcHOBHBIE CpeICTBA H3ME PeHMI. 16 4 4 - 8
5 Tema 5. IlorpenmocTH m3mMepeHmii. 16 4 4 - 8
6 Tema 6. Al opuUTMBI 00padoTKH 16 4 4 - 8
Pe3VIbLTATOB MHOTOKPATHBLIX H3Me PeHMIL
7 | Tema 7. Texuudeckoe pery.IMpoBaHUS U 16 4 4 - 8
YIIpaBJIeHHEe KAYeCTBOM TIPOM3BOICTRA
MAaTepHAJIOB.
8 Tema 8. VinpaBieHue KadecTBOM U 16 4 4 - 8
CTAH/IAPTH3 AL TeXHOJIOTHH
IIPOM3BO/ICTEA MaTEePUHAJIOB.
9 | YipaBnenne Ka1ecTBOM H 16 4 4 - 8
cepTH(HKAITUI MaTePHATIOB
Beero | 144 36 36 - 72




3.3 ConepskaHne TACIHILTHHBI

Tema 1. IIpeaMert, 11eJ1h, 32/1a4H THCHMILTHHBI

OCHOBHBIE ONIPEJC/ICHHA M TePMHHBL, LEJIH W 33Ja4d JUCHMILUIMHBI, CXe€Ma IIOCTPOSHHS H
co/lepiKaHHe OCHOBHBIX pa3/1eloB JIEKIHH M MpakTHIeCKHX (JTaOopaTOPHBIX) 3aHATHH, BHABI H (POPMBI
CaMOCTOATE/IHOH paboThIL.

Tema 2. OcHOBBI yYNpaB/leHHSI Ka4ecTBOM H HOPMATHBHOIO KoHTpoJs. Ilomsatue o6
ATAJIOHAX, IOBEPOUHBIX cXeMaX, OOeCHeUeHHHM e/IMHCTBA HM3MepeHHH. BocupouspesieHHe e/ IMHHIL
(U3HYECKUX BJIMYMH M €IHHCTBO H3MepeHHH. OCHOBHBIC IOCTYJIAThl MHTpsulorud. OOecreueHHe
eIMHCTBA H3MepeHuH. O0mue TpeboBaHus K pe3yJIbTaTaM U3MEPEHHH.

Tema 3. OcHOBHBIC MeTOABI M BUALI H3MepeHHMil. (OCHOBHBIE MeTOJABl H3MEpEHUH.
Kiaccubukanuss  U3MepeHHH:  paBHOTOYHBIC/HEPABHOTOYHBIE,  OJIHOKPATHBIE/MHOIOKPATHBIE,
TeXHHUYECKHe/ METpOJIOTHUECKHES; CTaTHUYSCKHe/IHHaMHUUeckne. KilaccuuKanusi HM3MEpeHHH IO
crocoOy nojydeHuss HHGopMalHH 00 H3MepsAeMOH BeJIMUHMHE, ypaBHeHHs H3MepeHuill. Ilomsarua ob
«H3MEPEHHH», KKOHTPOJIE», «HCIILITAHHHY.

Tema 4. OcHoBHBIe cpedcTBa M3MepeHMil. CpejacTBa H3MEPEHHM, Mepbl, HHIUKATOPHI.
[TonsiTne HOPMHPOBAHHBIX METPOJIOIMYECKHX XapakTepHCTuK. IIpeoOpazoBaresin u3MepuTelILHOH
HH(pOPMALlUY, H3MEPUTEIbHbBIE YCTAHOBKH M H3MEPHTE/IbHBIE CHCTeMbl. KUlacChl TOYHOCTH CpelcTB
usMepeHui. llopsmok paboTel co cpecTBaMu u3MepeHHH B P@: cHcTeMbl TIOBEpKH M KaTMOPOBKH
CPEACTB H3MEPCHHUH.

Tema 5. Ilorpemmoctu u3mepenmii. Ilonsitne morpemuoct m3Mepenwil. Hopmuponanwue
norpeImHocTed M opMbl HX TpefcTaBNeHHA. 1[OHATHE 0 CHCTeMATHUSGCKHX, TPYOBIX MOTPENTHOCTAX,
XapaKTepa HX BJIMSHMS Ha Pe3yJbTaT H3MepeHHs. OCHOBHBIE CIIOCOOBI OOHAPY:KEeHHS H HCKIIIOYCHHUS
CHCTEMaTHYECKUX H TPYOLIX morpemHocTei. CiyualiHbie MOTPEITHOCTH U 001I1ast OIleHKa MOTPEIIHOCTH
H3MepeHHH.

Tema 6. AMTopUTMBI 00padoTKH Pe3yILTATOB MHOTOKPATHBIX M3MepeHwii. Mzyuenme
aTOpHTMOB  00pabOTKM MHOTOKDATHBIX pABHOTOYHBIX H3MEpPSHHH B 3aBHCHMOCTH OT YHCA
HU3MEpeHMH, XapaKTepa paclpele/ieHHsA CIydaHHBIX IIOIpelIHOCTeH. AJITOpHTM  00paboTku
HEpaBHOTOYHBIX H3MEPEHHH.

Tema 7. TexHuueckoe peryJJMpoBaHHA H YNpaBlleHHe Ka4ecTBOM TPOH3BOIACTBA
MaTepHAI0B. [[eNn ¥ 33a/1aul TeXHHUECKOTO peryaupoBanus. Haznadenne TeXHHUeCKOTo perjlaMeHTa
H ero ¢IpyKTypa. (DOpMBl NPHHATHSA TEXHHUYECKHX PEIJIAMEHTOB. OCHOBHBIC STallbl IIOATOTOBKH
IIPOSKTOB TeXHUYECKHX PerJIAMEHTOB B 00JIACTH VIIPaBJICHHUS Ka4eCTBOM IIPOH3BOICTBA MATEPHAJIOB.

Tema 8. VYinpap/ileHHe Ka4ecTBOM H CTAHJAPTH3ALUMA TEXHOIOTHM IIPOM3BOACTBA
MaTepHaaoB. CraHjapTH3allus: MCTOPUS Pa3BUTHs, LEIH, 3a7add. JJokyMeHTel, oOpamaroluecs B
cepe crangapTH3alHi. OCHOBHBIC KATETOPUH M BH/IBI CTaH/1apToB. IIpaBUiia MapKUpOBKH CTaH/IapTOB.
Marematnieckas Oaza mapaMeTpHUeCKOH CTaHAapTH3alMH. MexTyHapojHble OpraHM3alliH o
cTaHgapTH3alMH. MeToabl cTaHIapTH3alMK IPOH3BOACTBA MATSPHAJIOB.

Tema 9. VmpasiieHne KayecTBOM H cepTH(MHKAIMA MaTepHamaoB. CHCTEeMBI M CXeMBI
ceptupuxanmn B P®. HopmaTHBHO-MeTo/HUecKOoe oDecTedeHHe [JIGATSIRHOCTH B oOJNacTH
ceprupukanuu. Ilomatue o cepTudukarmuu MatepHanoB. (OCHOBHBIE VUYACTHHKH TPOLETYPHI
cepTH(]HKAIIHH MaTepPHATIOB.

3.4 TemaTHka npakTHYecKHX (JTaDOPAaTOPHLIX) 3aHATHI

Ne | Ne paszqena quc- Tpyno-em-
T/TT | TTHTUTAHBL, TEMBI TemaTrka mabopaTOpHBIX 3aHATHH KOCTh, (Jac.)
1 | Tema 1. IIpeamer, e/ib, 33124 JUCIHHILITHHBI 4
2 | Tema 2. OCHOBBI YIIPABRJIEHHUS KAYECTBOM M HOPMATHBHOIO 4
KOHTPOJISL
3 | Tema 3. OcHoBHBIE MeTOTbI H BHILI H3MepeHI 4
Tema 4. OcHoBHBIE cpeicTBA H3MePeHUIl. 4

6



5 | Tema 5. IorpenmHocTH H3MepPEHHII. 4

Tema 6. AropHTMBI 00padoTKU Pe3VILTATOB MHOI'OKPATHBLIX 4
H3Me peHit.
7 | Tema 7. TexHuueckoe peryJIMpoBaHHA " VIIpABJICHHE 4
KaveCcTBOM IMTPOM3BOICTEA MATEPHAIIORB.
8 | Tema &. Yupasienue Ka4yecTBOM " CTAHJAPTH3ALHS 4
TeXHOJIOTHH IIPOU3BOICTBA MATePHAJIOB.
9 [ Tema9. YnpagpJieHHe KAa4eCTBOM H cepTHHHKAIIHA MATEPHATIOB. 4
Hroro 36

4 YueoHO-MeTOMHYeCKOe H HHPOPMATHOHHOE 00ecTedeHne

4.1 Hopmatususie jokymenTsl H I'OCThbI
1. ®enepampubiii 3akoH 184-M3 0127.12.2001 1. «O TeXHUYSCKOM PETYIHPOBAHHUY C JOTIOJHESHHUSIMHA
U pazbscHeHUSIMH De/TepaibHBIX 3aK0HOB «() BHECCHUH U3MeHeHHH B DeepanbHbIi 3akoH «O Tex-
HuYeckoM perymuposanuu» ot 01.05. 2007 r. Ne 65-®@3, 21.07.2011 r. Ne255-D3, 23.06.2014 r.
Nel60-®3, 05.04.2016 r. Nel104-D3, kotopsii BeTynuia B cuiy ¢ 01.01.2021 1.

2. Crangapt I'OCT 3.1109 «EnuHad cucTeMa TeXHOMOTHUIECKOH TOKYMESHTAITHHY.

3. Cranpapt 'OCT P 8.000-2015 «I'ocyiapcTeeHHast cucTeMa obecriedeHus TMHCTBA U3MepEeHUI».

4. Cranmapt I'OCT 8.057-80 «I'CH. «DTanoHsl eAUHHUI] (PHIHTCCKUX BEITHUHHY.

5. Cranmapr I'OCT P 50779-2000 «CratrctHdeckrne MeTo/ibl. CTaTHCTHUECKOE YIpaBJIeHHE Kade-
cTBOM. TepMUHEL U olIpeie/IeHUs».

6. Cranmgapt ['OCT P 8.736-2011 «M3mepeHus npsambie MHOTOKPATHBISY.

L

Cranymapt I'OCT 18353-79 «KoHTpoJIb HepaspylIarOmHi».
Crangapr I'OCT 53696-2009 «KouTpons HepazpymIalomHH».
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4.2 OcnoBHas JATEpaTYpa
1. Matepuanosenenue: yaebuuk / B. H. I'aganos [u ap.]. — Mocksa: APTAMAK-MEJ/ITUA: UHOPA-
M, 2023.
2. l'apudyamun, O.A. MaTepratopeieHHe H TeXHOJOTHS KOHCTPYKITHOHHBIX MaTepHaIoB: Y4eOHO-
MeToauueckoe mocobue / ®.A. Tapupymmn, P.II. Awronos, B.B. Kumixor; MwuaHCTepcTBO
obOpazopaHuss M Hayku Poccum, @efepaibHOe TOCYAapCcTBeHHOE ORJTKETHOS 00pa3oBaTeNbHOS
yupek/eHue  Beicimiero  npodeccoHasibHOro  oOpazoBaHus  «KazaHCKMH — HAIMOHAJIBHBIN
HCCIIEOBATENILCKHH TeXHOTOTHISCKUH YHUBepCHTET». — Kazans: Mapatennereo KHUTY, 2023.
3. Komapor 1'.B. Coenunenne neTaned W3 MOJUMEPHBIX MaTepHasioB: Yueb. mocobdme. — CIIG.:
[Ipodeceus, 2021r.
4. Capacpa CIO., Meanosa A B., Kosununa AWM. Xumuueckue H HHCTPYMECHTAIBHEIC METO/(LI aHAIIH3A;
yueGHoe nocobue: M-Bo oOpazoanus U Hayku PO, Ypan. ¢penep. yH-1. — Exkatepundypr: Usa-so Ypan. yu-
Ta, 2021 — 216 c.
5. lIpow3BOICTRO M3/TETHH M3 TIOTMMEPHBIX MaTepHatoB. Y1ued. mocodue. B.K. Kprrkanosckmid, M.JL
Kepbep, B.B. bBypnoe, A.JI. llanumatuenko. — CII6.: Ipodeccus, 2020r.
6. MaTepuanoBe/ieHHe M TEXHOJOTHH KOHCTPYKIIHOHHBIX MaTepuanmon. Yueb. mocobme / O.A.
Macanckuit, B.C. Kazakor, A M. TokMuH H 1p.; MHHHCTepCTBO 00pazoBaHHud M HAyKH PoccHHCKOH
Oenepanun, Cubupckuii @enepanpHbiii VHHBepcHTeT. — KpacHospcek: Cubupckuil QenepalibHbIMH
vHHBepcHTeT, 2020.
7. PyKoBO/ICTRBO 1O pazpaboTKe KOMITOZHITHOHHBIX MaTepualior. 1o pen. I'pocemana P.@. Ilep c anrm.
[Ton pex. ['yzeera B.B. — CII6.: Hayunbie ocHOBBI B TexHOJIOTHH, 2019T.

4.3 /lonoHATe IbHAN JIHTEpaTYypa
8. Payepenaans K. Dxcrpysus mosmmepos. Ilep. ¢ anri Iox pen. Mankuna A8 — CIIG.: llpodeccus,
¥



2018r. — u3. 4-e.

9. Kpumragonu B.H. Ousuko-xuMuueckue MeToabl ueeiegopanus / Kpumragopuu B.H. — M.: Jlam-
KOB H K, 2018. — 208c¢.: ISBN 978-5-394-02842-7. — Pexnm JIOCTyIIA:
http://znanium.com/catalog/product/513811 .

10. Campuukona E.B. HuctpyMeHTagbHBIe METOALI aHaM3a. TeopeTHUeCKHEe OCHOBBI M TIPAKTHYECKOE
npuUMeHeHHe; yuebHoe mocobue. — Opendypr: Openbyprekuii roc. yu-t, 2017. — 121 ¢.

11. ®apyc O.A. Ousuveckue ¥ QHIUKO-XHUMHIESCKHE MeTO/IbI aHamHu3a. JlabopaTopHBIH MPaKTHKYM :
yuebHo-MeToAuuecKoe mocobue [DaekTpoHubli pecype] / @apye O.A., Axymesa I'M. — M.-Bepnun :
Jupext-Menma, 2015. — 78 ¢. — URL : http://www.knigafund.ru/books/185089

12. Jimutpuernu U.H., lIpyrmo I'.@., ®enopora O.B., Komuccapenkor A.A. OH3HKO-XUMHYECKHE Me-
Toabl anammza. Y.III. Xpomatorpaduueckue MeTosl ananuza; yaednoe nocodomue — CI16: CI1I6 I'TYPII,
2014. — 53c.

13. lueun A.I'. MeToaE M CpeCTBAa U3MEPSHHI, HCIIBITAHHH U KOHTpoJBL. YacTes 4. MeToabl U cpeacTea
H3MEpeHHA cocTaBa U cBoicTE BemecTs. / J[upun AL, [Tonomaper C.B. — Tambor: TaMOoBCcKHii TOC.
TexH. yH-T, DbC ACB, 2014. — 104 ¢. — URL: https://www.iprbookshop.ru/63865.html

4.4 DileKTpOHHbBIe 00pa3oBaTe/IbHbIE PeCYpPChl
HHT@pHeT-pecprLI BEKIIIOUAIOT yqeﬁHO-MeTOZ[HIIeCKHe MaTepualjbl B DJICKTPOHHOM BHAC,

mpefcTapjieHHble Ha cadte  hitp:/mospolytechru B pazupene DiekTpoHHas OuOIHOTeKA

http:/elib.moup.ri.

4.5 JInnen3nonnoe H cBOOOIHO pacnpocTpaHsieMoe MPor paMMHOe odecliedyeHne
[Maker odducuoro nporpammuoro obecnedenusi. [Iporpammunie npoayktsl Microsoft Office 365 wm
Microsoft Office Professional plus. Kaspersky Endpoint Security muist Windows.

4.6 CoBpemennbie npodeccHoHATLABIE 02351 JaHHBIX H HH(POPMAIHOHHEBIE CIIPABOY-
HbI¢ CHCTEeMbI
1. Hayunasi snexTtpoHHasi OuOimoreka. DIeKTpoHHBIH pecype [Pexum jlocTyna: cBoOOOJIHBIH]
http://elibraryv.ru/defaultx.asp
2. XuMHIeCcKHe pecypchl B HHTepHeTe. http://www.primchem.narod.ru/sites. html
3. QenepalibHasd VHHBEPCHTETCKas KOMIILIOTEpHAasA ceTb PoccHH. DJIeKTpOHHBIA pecype [Pexum
JocTymna: ceobomubri] http://www.runnet.ru/

5 MarepuanbHo-TeXHAYeCKOe odecnedenne

1. Jlexiuonnbie ayaquTopuH oOImero (oHaa, ocHaleHHble yueOHoi Mebebio, HHTePAKTUBHOM
JTOCKOM, TIepeHOCHBIM/CTAITHOHAPHLIM KOMIBIOTEPOM M TPOCKTOPOM, PACTIONOMKEHHBIE B yUeOHOM
kopuyce No 1 o aapecy r. Mockea, vii. Ilpsmaumnnkosa, 1. 2 a, aya. 1013, 1014 wm B 1aGopaTopHBIX
nomenienusix aya. 1202, 1207, 1208, 1209, 1303.

2. AyTMTOPHH JIUTA TIPOBSICHHS JabOpaTOPHBIX 3aHATHH obmiero (oHIa, OCHAMCHHBIS YIeOHOH
Mebenblo, Tockoi, mMpubopaMu, HCTONB3YEMBIMH B TabopaTopHbIX pabGoTax: (OTORISKTPOKOIOPHMETP
K®K, xpomatorpad razoewiit «I[peT-800», xpomaTtorpad razopwiii «Xpomatek-kpuctamn 5000», HK-
Oypre cnektpomeTp «DT-801», cnekTpoMeTp aToMHO- abcopOITHOHHBIH THIAa M1 A-95, ek TpoHHBIH
CKaHHPYIOMHMH  MHKPOCKON, aTOMHO-CHIIOBOM  MUKpockomn, pedpaktomMeTphl. JlabopaTopuu
JIPY:KECTBCHHBIX OpTaHU3alHi, CMocoOHbIE TPOBOHUTH HCCIEOBAHHSI TIO H3YUaeMBIM (DH3HKO-
XHMHYECKHUM METO/IaM.

3. KoMmbroTepHBIH KITace JJI caMOCTOATEILHON paboThl 00yIaromuxes, MoMeIeHUs THTATbHBIX
samoB GubmmoTek u aymaTopuit 1305, 1204,

6 MeToanueckne pekoMeH/IalHA



6.1 MeTomuueckye peKOMeHIALMH IJIs1 IPEIoABATE IS [0 0PI aHU3ALHN 00 YUeHHS
MeToauka mnpenojaBaHus JIMCUUIUIMHBL W peajid3alvsl KOMIICTCHTHOCTHOIO IOAX0Ja B

URTIOKEHUM W BOCTIPUSITUM MaTepHasa MpeycMaTPHBAST MCTOIB30BAHHE CISTYIOMUX AKTHBHBIX H

HHTSPAKTHBHBIX (POPM TIPOBSICHHS TPYITIOBBIX, HHIHBHIYAIBHBIX ayTHTOPHBIX 3aHATHH B COUCTAHHH

C BHeayTHTOpHOH paGorolt ¢ mnenbio (GOpMHPOBAHHS W Pa’BUTHS TMPOGECCHOHANLHBIX HABBHIKOB

00yJaromHuXCs:

— [pOBeJIeHHE 3aHATHH JIEKITHOHHOT'O THIIA,

— TMOATOTOBKA K BBHIMOJHEHHUIO MTaOOpaTOPHLIX padoT;

— pemeHue 3a/1au;

—  JHCKYCCHH, 00CYIKISHHE BLIOOpAa METO/1a UCCISOBAHUS H HCIIBITAHHSI MATSPHAIIOR

— TOATOTORKA W BLITIOJIHEHHE KOHTPOILHBIX paboT B ayTHTOPHSIX BY3a,

— OpraHu3alys U MPOBEJICHHUE TEKYIIEI0 KOHTPOJBI 3HAHHH 0o0ydaromuxcs B GopMe KOHTPOJILHBIX
palor.

[Ipu npoBeieHHH JISKITHOHHBIX U JJA00PATOPHBIX 3aHITHH, TeKYIIESH U IPOMEIKYTOUHOH aTTeCTAllHH

10 JUCIUILIMHE 11e/1eco00pa3Ho UCIOIb30BATh CISAYIOMHE 00pa3oBaTe/IbHbIE TEXHOJIOT HH:

1. Ilo psaay pazgejor JUCIHHUILIMHBL IPEAYCMOTPEHO MPOBEIeHHE KOHTPOJILHON paboTHI.

2. Ha naGopaTopHBIX 3aHATHAX U1 PElICHHS AHAJIMTHYCCKHX 3a7a4 HCIOJb30BaTh OTPACJICBBbIS
HOPMAaTHBHBIE JTOKYMEHTHI, YTO TIO3BOJISIET (POPMHPORATH HABLIKH MPAaKTHUESCKOH paGoThl B
peasIbHBIX YCIIOBHSIX.

3. IlpoBencuue psiia JCKIMOHHBIX 3aHSATHH, cofepiKaimux TaOJHMIbl MU PUCYHKH B KadecTBe
HJUTFOCTPANUH paccMaTPpUBASMOro MaTepHaia, HeoOX0UMO OCYIIECTRISATH C HCTIOTh30BAHHEM
CJIAHI0B, IOATOTOBJICHHBIX B IporpamMmMe Microsoft Power Point.

6.2 MeTomuuecKkse YKa3aHMsL LI 00YAIOLIHMXCH 110 OCBOEHHIO JUCIIMILIHHbBI

[Mosryuenne yrayOiaeHHBIX 3HAHUH [0 JUCHHUIUIMHE JOCTHUIAeTCAd 3a CUeT AKTHBHOH
caMOCTOSTEILHOM paboTel obyuatomuxcs. BeigensiemMble Wachl IeIecoo0pa3Ho HCMONL30BATH IS
3HAKOMcTBA ¢ yueOHOH M Hay4HOH JIMTepaTypol 1o mnpoliieMaM JHCIHHIUIAHBI, aHAJIN3a HAYYHBIX
KOHIIEIIIHH.

B paMkax JUCHUIUIMHBL IPeIyCMOTPEHbl pazjiidHble (OPMBI KOHTPOJST YPOBHS JOCTHIKEHHS
00VYaIOMHUMHUCS 3asBJICHHBIX HHIMKATOPOB OCBOCHHs KoMIIeTeHIMH. PopmMa TEKYIETO KOHTPOJS —
akTHRHag paboTa Ha Ja0OPAaTOPHBIX 3AHATHIX, IHMChbMEHHBIe KOHTpOJbHbIe padoThl. DopMoi
MPOMEKYTOYHOI' 0 KOHTPOJISI 10 JIAHHOM JIMCIMILIMHE SIBJBIIOTCS 329 ET.

MeToaMUecKHE VKA3aHHs 0 OCBOSHHIO THCITHILIHHLL.

JIeKIIMOHHBIE 3aHSATHA NPOBOMSITCA B COOTBETCTBHH C COJepiKaHHeM HacTosed pabouei
[pOrpaMMbl M MPEACTABLIIOT COO0H H3JIOKCHHE TCOPSTHYSCKHX OCHOB AUCHHUIUIMHBI. [locemenwue
JKIIHOHHBIX 3aHATHH sBIseTcs oO0s3aTeNbHBIM. KoHCTeKTHpOBaHHE JIGKIIMOHHOTO MaTepHasa
JIOIYCKASTCs KaK MAChbMSHHBIM, TAK H KOMIIBIOTEPHBIM criocoOoM. PeryisipHoe moBTopeHrne MaTepHaia
KOHCTIEKTOR JISKITHH MO KaXTOMY pazefly B paMKaX MOJATOTOBKH K TeKYMHUM (opMam aTTecTaIluy mo
JIUCITHTIITHHE SIBJIACTCS OJHHM M3 BAXCHCHIITHX BHIOB CaMOCTOATEILHON paboThl CTY/eHTA B TeUCHHE
ceMecTpa, HEOOXOAUMOH [UIsl KA4SCTBCHHOH IIOJITOTOBKH K IIPOMEKYTOUHOH AaTTeCTalldH [0
JTUCTTHTLIAHE.

JlaGopaTopHble  3aHATHS TIPOBOJATCH B aAYAHTOPHH OCHANMEHHOH COOTBETCTBYIOIHM
oGopyaopaHHeM, 00yYaroNIMecs MPOBOIAT yueOHBIC DKCTIEPUMEHTHI U TPEHHPYIOTCS B MPUMEHEHUH
MPaKTHKO-OPHESHTHPORBAHHBIX TeXHOTOTHH. OIIeHHBAIOTCS 3HAHHE MaTepHaia H YMEHHS IPUMEHSATH €T0
Ha TIpaKTHKe, YMEHHS H HaBBIKH Mo paboTe ¢ 0OOpY/TOBAaHHEM B COOTBETCTBYIONIEH TMpeIMETHOH
obmactH. [TonroToBka k 1abopaToOpHBIM 3aHITHSIM 00s13aTeTHHO BKITIOYAET B cebsl M3yueHHE KOHCTIEKTOB
JICKITHOHHOTO MaTepHasa H peKOMEH/IOBAHHOM JTHTEpaTYphl JJI5 a/ICKBATHOTO TTOHHMAHHS YCIIOBHS H
crioco0a BBITIOJIHEHHS 3a/1aHHH, 3aIVTAHHPOBAHHBIX TPETo/lapaTesieM Ha KOHKPETHYIO J1abopaTOpHYIO
paGoty. Ilens mabopaTOpHBIX 3aHATHH HAYUHTH 00OYUAIOMHUXCS TPUMEHATE HHCTPYMSHTATLHBIE METOBI
W MeTO/THKH BEHITIOJTHEHHS HCCIIe/I0BaHHH, HCTIHITAHWH H M3MEepeHHH MapaMeTpOR KauecTBa MaTepHAIIOB,
a TakoKe SBJICHHH W IPOIESCCOB, IPOUCXO/ISIMUAX B HUX HA PA3IMYHBIX CTAIHSX MOJIYISHH, 00paboTKH,

9



nepepabOTKH M OKCIUTyaTalu mM3Aeaud. Pexomengyetest maGopaTopHbIe 3aHATHS TPOBOIUTL B
cBoOO/HOH (opMe ¢ MAaKCHMaIbHBIM JIMUHBIM IIPHMEPOM IIPAKTHYECKUX MCCISI0BATEIbCKUX,
KOHTPOJMPYIOMUX M HCIBITATeNBHBIX JcHcTBUN. [locemenne mabopaToOpHBIX 3aHSITHH W aKTHBHOE
YUaCTHE B HUX ABIACTCS 00M3aTebHBIM.

KontponpHasi paboTa MpoBOJAMTCS B dackl ayUTOpHOH paboTel. OOyuaromuecss MOJyYaroT
3a7aHus /U TPOBEPKH YCBOCHHSI MPOH/ICHHOT 0 MaTepHaia. PaboTa BRITIOIHICTCS B MUCBMEHHOM BH/IS
U caéted mpenonapatento. ONEHHBAIOTCS BJaJleHHE MAaTEpHATIOM TIO TeMe paloThl, aHATMTHUSCKHE
CMOCOOHOCTH, BIaJiCHUE METOJaMH, YMEHHS W HaBBIKH, HEOOXOJMMBIE JJIS1 BHITOJIHEHHS 3a/JaHHM.
TecTupoBaHHue MPOXOHUT B MHUCHMSHHOH (opMe MIIH ¢ HCMOIB30BAHMEM KOMITBIOTEPHBIX CPE/ICTB.
OO6yuaronmuic MoJiydaeT onpe/AeiHHOS KOJIMYECTBO TECTORBIX 3a/laHWH. Ha BhINOJHEHHE BhIJIIISASTCS
(pMKCHpOBaHHOE BpeMs B 3aBHCHMOCTH OT KOJIMYESCTBA 3a/TaHHH.

MeToauueckne VKa3aHHs 1O BRIMOTHSHHIO pasIHTHBIX GopM BHEaVITHTOPHOH caMOCTOSTENbHOH
paGotel. M3vueHHe OCHOBHOH M JIONOJHHMTEJIBLHOH JIMTEPATYPhl, a TAKKe HOPMATHBHO-IIPABOBBIX
JTOKYMEHTOR 110 JTUCITHILUTMHE MPOBOIUTCS HA PETYJISPHON OCHOBE B COOTBETCTBHH € MPHBE/ICHHBIMH B
.6 pabouel nporpaMMbl pekoMeHJalusMH. CIUCOK OCHOBHOH W JIONOJHHUTEIILHON JHTEpaTyphl H
00s3aTeIbHBIX K H3YVUEHHIO HOPMATUBHO-IIPABOBBIX JIOKYMEHTOR 110 JHMCLMIUIMHE IpHUBeAeH B 1.4
HacTosAmer pabouelt mporpammel. CreayeT OTIaBaTh TPSIMOYTEHHE H3YVUSHHIO HOPMATHBHBIX
JOKYMEHTOR II0 COOTBETCTBVIOLIMM paz/elaM JUCLHILUIMHEL 10 CPABHEHHIO ¢ UX AaJAlTHPOBAHHOH
uHTepupeTalneld B yuebHol mureparype. Pemenne 3aj1a4 110 JHCUUIUIMHE SIBJBIETCS CAMOCTOSITE/ILHOM
paboTol 00yUaroIIerocs, BHITOJIHASMOHN B hopMe JIOMAIITHETO 3a/IaHHsL.

MeToauueckHe VKa3aHUsl 110 HOAIOTOBKE K IPOMEK VTOUHOH aTTecTalluy

[TpomerkyTouHast aTTeCTALUS IO JUCHUIUIMHE IPOXOAUT B opMe 3auera. [Ipumepnbiii nepeuenn
BOIIPOCOB M KPHTEPUH OLCHKH OTBeTa O0YYAIOIErocs UL Leleld OLEHKH JOCTHXKEeHMS 3asBICHHBIX
HHJAUKATOPOB ¢(OPMHPOBAHHOCTH KOMIIETSHIMH NpHBelensl B coctape OOC no gucnuivige B 11.7
paGoueil nporpammbl. O0ydaromuics JONYCKAeTCsl K IPOMEKYTOUHOM aTTeCTAllHH 110 JIHCHUIUIMHE
HEe3aBHCHMO TOJIBKO B ¢JIy4ae BHIIOJIHEHHS BeeX TpebopaHHi, 0003HaUeHHBIX B pabouel mporpamme
JTUCITATLITHHBL.
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7 ®oH1 OLIeHOYHBIX CPeICTB

7.1 MeToapl KOHTPOJISI M OLIEHUBAHHS Pe3y.ILTATOB 00YUeHHST

ChopMHPOBAHHOCTE KOMIIETSHIUH IIPU H3YUYEHUH JUCLUIUIMHBL OIIpeAeisieTcs IOCPeACTEOM
OIEHKH COOTBETCTBHS OTBETOB W/HJIM BBITIOJTHESHHS 3a/1aHHH 3adBJIeHHBIM HHHKATOpaM B paMKax Me-
POILPHATHH TEKYIIETO KOHTPOJIL H NIPOMEXKYTOUHOH aTTecTallut (3a4era).

7.2 llIkama U KPpUTEPHH OLIEeHUBAHUS Pe3YIHTATOB 00yYeHHUS
7.2.1 KputepHH olleHKH PadoThI 00YUAIOIIErocs HA MIPAKTHYECKHX 3aHATHX
(popmupoBanue komneteHnui OIIK-4, OITK-7, TIK-2, TIK-3)

«5» (OT/IMYHO): BHIIIOJIHEHbl BCE [IpaKTHYECKHE 3aJaHUs, [PeJyCMOTPEHHbIE IIPAKTHYSCKHMMH

3AHSATHIMH, 0OydaloIuics 4yeTko U 0e3 omMOOK OTBETHWI HA BCe KOHTPOJIbHBIC BOIPOCHI, AKTHBHO

paGoTas Ha MPAKTUYSCKUX 3AHITHSIX.

OOyuaromuics Ha BBICOKOM YPOBHE BJIaJIeeT:

—  ¢nocoOHOCTBIO BBLIIOJHATE UCCISAOBAHMS M HCILITAHUS MATSPHAJIOB, U3JIEJIMH U IPOLECCOB UX
IPOU3BOJCTBA, BLIOMPATH H HCIOJIB30BATH METOJBI M CpPEACTBa HMCCJIEOBAHHMS M HCIBITAHHS
MaTepuasioB, oOpadaTeiBaTh, AHAIM3UPOBATL M IPESICTABILITL Pe3yJIbTaThl UCCIICIOBAHUM B BUAES
OTUETOR, OKJIA,10B, npe3enTanui (11K-2);

—  CHOCOOHOCTBIO BBIIOJNHATE HMHCIPYMEHTAJIBHBIH aHAJM3  ChIPbs, MAaTEpUAJIOB H TOTOBOH
JIAKOKPACOUHOH MPOYKIMH, BEIpabaThIBATh PEKOMEHTAIHH 1O KoppekTHpoBke uX penentyp (I1K-
3);

— HaBbIKaMH paboTel ¢ mpubopamu, oOOpYIOBAaHHEM M METOJHKAMH TIPOBE/ICHHS H3MEpeHHH H
Habmonennii B cepe mnpodeccHOHATLHON JesSTeIbHOCTH, BBIOMpaeT cpefcTBa H3MEpeHHI,
HCTIBITAHMM W KOHTPOJNS  KadecTBa MaTepHAIOB ST PEIICHHMS KOHKPETHBIX  3ajiad
npodeccuonanbHol aesrenbHoctd (OIIK-4);

—  CHOCOOHOCTBK COCTABJIAET OTUETHI, O020DHI, CIPABKH, 3asBKH M JIp., OIHPAsCh Ha PAJILHYIO

CUTYaIHIO B TipodeccrHonanibHol otpacim (OIIK-7).

«4» (Xopolno): BBITIONHEHKI BCEe TMpaKTHUYSCKHE 3ajJaHHS, TIPETYCMOTpPEHHBIE TIPAKTHUISCKHMH
3AHATHAMH, OOYYAIONIMHCA ¢ KOPPEKTHUPYIOIIHMH 3aMeYaHUAMH IpPemoJapaTelii OTBETHJI HAa BCe
KOHTPOJIbHBIE BOIIPOCHL, JOCTATOYHO AKTHBHO paboTall Ha MPAKTHYSCKUX 3aHITHSIX.

OO0yUarOIHKHCS XOPOIIO BJIAJEET:

—  crocoOHOCTRIO BBIOJIHATE HCCISIOBAHHSA W HCIBITAHUSA MAaTePHAJIOB, U3eJHH U MPOLECCOR HX
MPOU3BO/ICTBA, BRIOMpPATh H HCMOJL30BaTh METOJBI M CPEJACTBA HMCCJISOBAHHS W HMCTIBITAHHS
MaTepHaJioB, oOpabaThiBaTh, AHAJIM3UPOBATH H NPEACTABIIITL PeRY/IbTaThl UCCIEHOBAHUN B BHIES
OTYETOR, JOKJIa 108, npesentauui (1IK-2);

—  CHOCOOHOCTBIO BBINOJHATH HMHCTPYMEHTAJIBHBIH AHAJIMZ CBIPhS, MAaTepHAJIOB H TOTOBOM
JIAKOKPACOYHOH ITPOYKIHH, BLIpabaThIBATh PEKOMEH IAIHH 110 KoppeKkTHpoBKke ux penentyp (I1K-
&l

— HaBBIKaMH paboThl ¢ mpubopamu, oOOpPYIOBaHMEM M METOJMKAMH TIPOBE/ICHHS M3MEpEeHUH M
Habmonennii B cdepe npodeccHOHALHOH AeSTCJIBHOCTH, BBIOHpAeT CpeIcTBa H3MEPCHHIA,
WCIBITAHMH W KOHTPOJISI KayecTBa MATECPHAJIOB JUIsl  PEUISHHST KOHKPETHBIX  3ajay
npodeccuoHambHON aesaTenbHocTH (O1IK-4);

—  CMOCOOHOCTRIO COCTABIACT OTYCTHI, 0030pBI, CTIPABKH, 3adBKH H JIp., OMHPAsICh HA PCabHYIO
CHUTYaIHIo B ipodeccruonanbuol otpaciu (OIIK-7).

«3» (YIOBJeTBOPHTE/ILHO): BBINOJHEHbl BCE MPAKTHUSCKHE 3aJaHUi, IPeIYCMOTPeHHbIS

OPaKTHYSCKUMH 3aHATHSMH ¢ 3aMEUAHHSIMH IperojaBaTesis; oOVYAIOMUHCA OTBETHJI Ha BCe

KOHTPOJbHBIC BOIIPOCHI € 3aMEUaHHUSIMH.

—  crmocoOHOCTRIO BBHITIOJIHATE HCCISIOBAHHAS M HCIIBITAHUS MATSPHAJIOB, HU3IEIIMH H MPOISCCOB HX
MPOH3BO/ICTBA, BBIOMpATh M HMCMOJL30BaTh METOJ[bI W CpEJCTBA MCCJIE/OBAHHMS W HMCIBITAHHS
MaTepHaJIoB, oOpabaThiBaTh, AHAIM3IUPOBATh H NPEACTABIIATh Pe2Y/IbTATHl HCCISIOBAHHN B BHIE
OTUYETOR, JIOKJIa, 108, npe3entanui (1TK-2);
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—  cnocoOHOCTBIO BBIMONHATE HMHCTPYMEHTAIBHBIH aHAJIM3 CHIPhsA, MaTepHaioB M TOTOBOH
JIAKOKPACOYHOH IIPOAYKIUH, BbIpabaThIBaTh PEKOMEHIAIHH 10 KOppeKTHpoBKe HX penentyp (IIK-
3).

— HaBbIKaMH paboThl ¢ MpuOOpaMH, obopyToBaHHEM M METOJMKaMH TPOBESHHS H3MepeHHH H
HaOuro/leHHH B cdepe NpodecCHOHAILHOH JIeATeJIbHOCTH, BBIOMpAeT Cpe/icTBa H3MEpPEeHMH,
HCTIBITAHKM M KOHTPOJST KadecTBa MaTepHalioB JIJIs1  peIISHHs] KOHKPETHBIX  3ajaq
npodeccuoHaTbHOM nearenbHocTH (OIIK-4);

—  cnocoOHOCTBIO COCTABJIAET OTYETHL, 0O30PbI, CHPABKM, 3asABKH M JIpP., ONHUPAsCh HA PealIbHYIO

CHTVaLHIO B IIpodeccuonanbuon otpaciu (OIIK-7).

«2» (HeYIOB/IETBOPHTE/ILHO): O0YYalOMIMKMCST He BbIIOJHMII MJIM  BBIIOJHWI HENPABHUIBHO
[IpPaKTHYSCKUE 3aJaHHsL, NMPeAyCMOTPeHHbIE NMPAKTHISCKUMH 3aHSITHIMH, 0OYUYaIOIIUHCI OTBETH Ha
KOHTPOJLHBIC BOMIPOCHI ¢ OMHUOKAMH HJIM He OTBETHI Ha KOHTPOJIbLHBIC BOMIPOCHI.

OO0yuaromuKcs He BlIAeeT:

—  crmocoOHOCTLIO BBLITTOJHATH UCCIASTOBAHMS M HCTIBITAHUS MAaTSPHAJIOB, HU3/IETTHH M MPOIECCOB HUX
IIPOU3BOICTBA, BLIOMpPATh M HCIOJBL30BATH METOABI U CPeJCTBAa MCCJISIOBAHHS M UCIBITAHUS
MaTepHasioB, oOpabaThiBaTh, aHAMM3UPOBATH U MPEACTABIAATL Pe3yIbTaThl UCCISTOBAHUN B BHIS
OTUETOR, JTOKJIA,10B, npe3enTanuH (11K-2);

—  cnoco0HOCTBIO  BBIMONHATE HMHCTPYMEHTATIBHBIH aHANIW3 CBHIPHS, MaTepHUaloB M TOTOBOM
JAKOKPACOUHOH MPOYKIMH, BLIpadaTLIBaThL PEKOMEH/TalHH 1O KoppekTHpoBke X penentyp (11K-
3).

—  HaBbIKaMH paGoTel ¢ npubopamu, oDOpYJOBAHHEM M METOJUKAMH IIPOBEICHHS H3MEpEeHHH U
Habmonenuit B chepe npodecCHOHANLHOH [1eATeIBHOCTH, BHIOMpaeT cpelcIBa H3MEpeHHUH,
WUCTIBITAHMM W KOHTPOJNA KadecTBa MaTepHAIOB i PENIeHWs KOHKPETHBIX  3ajaqd
npodeccuonansrol nesrensuocth (OIIK-4);

—  cHocoOHOCTBIO COCTABJLIET OTYEThI, O030pbLI, CIPABKH, 3asBKH H Jp., OIHPAsCh HA peasbHYyIO

CHTYAIHIO B IIpodeccHonabHol otpaciu (OIIK-7).

7.2.2 Kputepuu olleHKH KOHTPOJILHOH padoThI
(popmuposanne komnetennui OIIK-4, OIIK-7, TIK-2, TIK-3)

«S» (oT/IMHO): Bee 3a1aHHsI KOHTPOJILHOM paboThl BRIIOIHESHLI O3 OmUO0K B TeUeHHE OTBEASHHOIO
Ha paboTy BpeMeHH, paboTa BHIIOJHEHA CAMOCTOSTE/IBHO, IIPHCYTCTBYIOT coOCTBeHHbIe 0000meHus,
3AKII0UEHUS U BBIBOJBL OTCYTCTBYIOT opdorpaduueckie U NYHKTYALHOHHbIE ONIHOKH.
OOGyuaronuics Ha BLICOKOM YPOBHE BJIAJICET:

—  ¢nocoOHOCTBIO BLIIOJHATL UCCICAOBAHMS U HCILITAHUS MATSPHAJIOB, U3JICIMH U IIPOLECCOB UX
IPOU3BOICTBA, BLIOHpATh H HCIOJIL30BATH METOABI M CPEACTBA MCCIICIOBAHHS H HCIBITAHHUS
MaTepHasioB, o0paldaTeIBaTh, AHAIM3HPOBATE H IPSICTABIITE Pe3y/IbTATEL HUCCIISOBAHHH B BH/E
OTUYETOR, J10KJIa,10B, npe3entanui (11K-2);

—  cnocoOHOCTHIO  BBIMOMHATHL HMHCTPYMEHTAJIBHBIM aHalld3 ChHIPhs, MaTepHUaTOB M TOTOBOM
JIAKOKPACOYHOH IPOYKIKH, BblpabaThIBaTh PEKOMEHIAIMH 110 KoppekTHpoBKe UX penentyp (IIK-
3

— HaBeIKaMH paboTel ¢ mpubopamu, o0OpYIOBAHHEM H METOJHKAMH TIPOBETCHHS H3MEpPSHHH H
HaOmoneHnit B cdepe mpodeccHOHANBHOH eATeIPHOCTH, BHIOMpaeT cCpefcTBa H3MEpeHWH,
WUCOIBITAHMM W KOHTPOJIA KadecTRa MaTepHaoB JJISi  PElIeHWs] KOHKPETHBIX  3ajad
npodeccuonanpuol nearenbuocTH (OIIK-4);

—  CMOCOOHOCTRIO COCTABJIAET OTYETHI, 0030pHI, CIPABKH, 3aABKH H JIp., OMHPAsSCH Ha peallbHYIO
CHTYaIHIO B IipodeccHonanbaol otpaciu (OIIK-7).

«4» (Xopouro): 3a7aHud KOHTPONbHOH paboThl BHIMOJHEHBI ¢ HE3HAUHMTEILHBIMHM 3aMeUaHHSIMH B

noJHoM o0beMe MO0 OTCYTCTBYET pelleHHe OJHOrO 3a1aHus, padoTa BLIMIOJIHEHA CAMOCTOSITEIBHO,

MPUCYTCTBYIOT CcOOCTBeHHBIE 00O0OMeHus, 3aKMOYeHWs] W BBIBOJBI, OTCYTCTRYIOT TpyOble
opdorpaduIeckre U MyHKTYAITHOHHBIS OTMHOKH.

OO0yYaroIUAKRCs XOPOIIO BJIAISLT:

12



CTIOCOOHOCTHIO BBITIONHATH UCCIICOBAHHA W HCTIBITAHMA MAaTSPHAIIOB, H3/ICIMH M TP OTIECCOB HX
[IPOU3BOCTBA, BBIOHpPATh H HMCMOJIL30BAaTH METOALI M CPEACTBA HMCCJCHOBAHHS M HMCIBITAHUS
MaTepuasiop, oOpabaTbiBaTh, AHAIM3UPOBATE H NPEACTABIIITh Pe2Y/IbTAaThl HCCJIEIOBAHUN B BHIE
OTUYETOR, J10KJIa10B, npe3entauui (11K-2);

COCOOHOCTHIO  BBITTOJHATE HMHCTPYMEHTAJIBHBIH aHaJHM3 CBHIPHS, MaTepHAJOB M TOTOBOH
JIAKOKPACOYHOH IIPOYKIHMH, BbIpabaThIBaTh PSKOMEH IAIHH 110 KoppeKTHpoBKe ux penentyp (I1K-
3)

HaBLIKAMH paboTel ¢ mpubopaMu, oOOpYIOBAHHEM M METOJUKAMH TIPOBS/ICHHS H3MEpeHHH H
HaOmoeHut B cdepe mpodeccHOHATLHON eATeTHPHOCTH, BBIOHMpAaeT Cpe/IcCTBa H3MEpeHHH,
HCOIBITAHMM W KOHTPOJISI  KadecTBa MaTepHAIOB IS PEIICHHS] KOHKPETHBIX  3ajad
npodeccuonanpuol nesrensHocTH (OIIK-4);

CTIOCOOHOCTRIO COCTARJIACT OTUETHI, 0O30pHI, CIPABKH, 3aABKH H JIp., OMMHPAsCh Ha pPEasbHYIO

CUTYalHIo B ipodeccuonanbuol orpaciu (OIIK-7).

«3» (YIOBIeTBOPUTETHLHO): 33 aHHsI KOHTPOJILHOH paboThl MMEIOT 3HAUHTEILHBIC 3aMeUaHHs, paboTa
BBLINIOJIHEHA CAMOCTOSTE/IbHO, IIPHCYTCTBYIOT coOcTBeHHble 0000IIEHUs; NPHCYTCIBYIOT IpyOble
opdorpaduueckne ¥ NyHKTYAITHOHHBIS OMTHOKH.

OOyuatomuics Ha YIOBICTBOPUTRIILHOM YPOBHE BIIaJIeeT:

CHOCOOHOCTHIO BBHITTONHATh UCCICTOBAHUS U HCTBITAHUS MATEpHAJIOB, M3/ICIHH U MPOIECCOB UX
MPOU3BO/ICTRA, BRIOMpAThL M HMCMOJL30BaTh METOJLI M CpPEACTBA HMCCJCOBAHHS M HMCTBLITAHUS
MaTepHa/ioB, oOpabaTbiBaTh, AHAJM3HPOBATH H IPEACTABILITL Pe3YJ/IbTaThl UCCJICIOBAHUHN B BHJC
OTUETOR, TOKJIa10B, npe3enTanui (11K-2);

CMOCOOHOCTRIO  BHIMTOJHAThE HMHCTPYMEHTATBHBIH aHANH3 CBIPHS, MaTepHaJOB W TOTOBOH
JAKOKPACOUHOH MPOYKIMH, BhIpabaThIBaTh PEKOMEHTallHH 1O KoppekTHpoBke uX penentyp (ITK-
3);

HaBbIKaMH paboThl ¢ mpubopamu, oOOpY/OBAaHHEM W METO/MKAMH IIPOBE/ICHHS M3MEpeHHUH |
HaOmoneHuii B chepe npodeccHOHAILHON JIeSTeIbHOCTH, BBIOMpaeT CpelicTBa H3MEpeHHI,
HCIBITAHHH W KOHTPOJISI KAayecTBA  MATEepHAJIOB UL  pelleHHs] KOHKPETHBIX  3ajad
npodeccuonanbuol aestenbnoctd (OIIK-4);

CIOCOOHOCTRIO COCTARIACT OTUETHI, 0030pbI, CIIPABKH, 3asdBKH M JIp., OMHPasCh Ha pealbHYIO

CHTYaIHIO B ipodeccrHonanibaol otpacii (OIIK-7).

«2» (HeYIOB/IETBOPHTENIBHO): 33JIAHUSI B KOHTPOJIbHOH paboTe BBIMOIHEHBI HE IMOJHOCTBIO HIIH
HeNPABWIBLHO; OTCYTCTBYIOT HJIH CIeJIAHbI HEIPABWIBHO BBIBOJIBI H 0000 MIEHHUS, IPUCYTCTBYIOT TPYObIe
opdorpaduucckie U NYHKTYAIIHOHHBIC OMTHOKH.

OO0yuaromuics He BIaIeeT:

CocO0HOCTHIO BBIMOJIHATh HCC/ISAOBAHUS U HCIBITAHUS MATePHAJIOB, U3/ISJIHH U MPOLECCOB HX
[IPOU3BO/ICTBA, BBIOMPATh H HCIOJL30BaTh METOAbl M CPEIACTBA HMCCJCHOBAHHSI M HMCIILITAHHS
MaTepHa/IoB, o0pabaThlBaTh, AHAJIM3HPOBATL U MPEACTARATE Pe3YJIbTAThl HCCIISHOBAHHN B BHIC
OTUETOR, JIOKJIa,10B, npesentanui (ITK-2);

CocOOHOCTHIO  BBIMTOJHATE HMHCTPYMEHTAJIBHBIM aHalW3 ChIPHS, MaTepHUaioB M TOTOBOM
JIAKOKPACOYHOH MIPOYKIMH, BbIpabaThIBaTh PSKOMCH IAIHH 110 KOppeKTHpoBKe X penentyp (ITK-
A

HaBLIKaMH paGoTel ¢ mpubopamu, obopyaoBaHHEM W METOMKAMHU TPOBEJCHHS H3MEPESHHH H
HaOmoneHnt B cdepe mpodeccCHOHATLHOH IeSTeTBbHOCTH, BBIOMpaeT cCpefcTBa H3IMEpEeHHH,
WCIILITAHMM W KOHTPOJISI KayecTBA MATEpPHAJIOB ISl  PEIICHHS KOHKPETHBIX — 3a7ad
npodeccuonampHol nesrenbHocTH (OIIK-4);

CTIOCOOHOCTRIO COCTARJACT OTUETHI, 0030pHI, CIPABKH, 2adBKH H JIp., OMHPAsICh Ha pPEaIbHYIO

CHTYAIHIO B IpodeccrHonanbaol otpaciu (OIIK-7).

7.2.3 IlpoMeKYTOYHAA ATTECTAIMA
(popmuposanue komnetenmuit [1K-2, ITK-3, OIIK-4, OIIK-7)
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«3» (oTmMuHo): O0YJAIONUHCS JeMOHCTPUPYET CHCTEMHBIC TCOPSTHUECKHE 3HAHHS, TPAKTHISCKHE

HABLIKH, BJIAJEET TepPMHUHAMH, [eaeT apryMEeHTHPOBAHHBIC BBIBOABI M 00OOLICHHS, IIPHUBOLUT

MpUMEpLI, TOKalzhIBaeT CBOOOHOE BJA/ICHHE MOHOJOTHUYECKOM peubio M CMmocoOHOCTH OBICTPO

pearupoBaTh Ha YTOUHAIOIHE BOMPOCHL.

OOGyuaronuics Ha BLICOKOM YPOBHE BJIAJICET:

—  CMOCOOHOCTHIO BBHITIONHATH UCCICOBAHHMA M HCTILITAHHA MATSPHATIOB, H3/ICTIMH U MPOTECCOB UX
[POU3BOICTBA, BLIOHpATh H HCIOJBL30BATH METOABI M CPEACTBA MCCIICIOBAHHS H HCIBITAHUS
MaTepHaioB, oOpabaThiBaTh, AHAMM3HPOBATL U TIPE/ICTABIATEL PE3YJILTATHI UCCICOBAHHHM B BHIC
OTUYETOR, J10KJIa10B, npe3entanui (11K-2);

—  cnocoOHOCTHIO  BBIMOMHATL HMHCTPYMEHTAJIBHBIH aHAllM3 CBHIPhs, MaTepHUaioB H TOTOBOM
JIAKOKPACOYHOH IPOAYKIKH, BblpabaThIBaTh PEKOMEHIAIMH 110 KOoppeKkTHpoBke ux penentyp (I11IK-
3);

—  HaBbIKaMH paGotel ¢ npubopamu, oOOpyJOBaHHEM M METOJUKAMH IPOBEICHHS H3MEPEeHHH U
HabmoneHnit B cdepe mpodeccHOHANBHOH IeATeIHPHOCTH, BHIOMpaeT cCpefcTBa H3MEpeHWH,
UCIBITAHHH W KOHTPOJIA  KadyecTBa MaTepHAJIOB JUJIi  PEIISHHS KOHKPETHBIX  3ajia4
npodeccuonanpuol nesrensuoctH (OIIK-4);

—  ¢cnocoOHOCTBIO COCTABJBIET OTYEThI, O030pPLI, CIPABKH, 3asBKH W Jp., ONHPAsCh HAa PeasbHYIO
CHTYaLHIO B Ipodeccuonanbnol otpaciu (OIIK-7).

«b» (xopomro): oOydYaAIOMMKICS JEMOHCTPHPYET TMPOUYHLIE TEOPETHUSCKWE 3HAHUSA, MPAKTHUECKHE

HABBIKH, BIlajIeeT TepPMHHAMH, JeJaeT apryMEeHTHPOBAHHBIE BHIBOABI W 0OOOOIMEHHsA, TPHBOTUT

MpUMeEphI, TOKa3blBaeT CROOOMHOS BIAJCHHE MOHOJOTHMYSCKOM peublo, HO MpPH HTOM JeiaeT

HEeCYIMECTBEHHBIC OMMHOKH, KOTOphIe OBICTPO HCTIPABISCT CaAMOCTOSITILHO HITH TIPH HE3HATHTEILHOH

KOPPEKITHH TperofaBaTeiem.

OO0yyaroNUKCes XOpoIIo BJIAJSET:

—  CMOCOOHOCTRIO BBHITIONHATH UCCISOBAHMS M HCTILITAHHS MaTepHAJIOB, H3/IEJTMH U MPOIECCOB UX
MPOU3BO/ICTBA, BHIOMpPATh M HMCMOJL30BaTh METOJbI M CPEJACTBA MCCJCTOBAHHUS M MCTIHITAHUS
MaTepHaIoB, o0padaThiBaTh, AHAJM3HPOBATL H IPEACTAB/LITL PE3Y/IbTAThl HCCIIEOBAHUN B BU/JE
OTUETOR, TOKJIaA0B, npe3enTanui (11K-2);

—  CHOCOOHOCTBIO BBIIOJNHATL HMHCIPYMEHTAJILHBIH aHAJM3  CBIPbs, MAaTEpHUAIOB H TOTOBOH
JAKOKPAacOUHOH MPOIYKIKH, BbIpadaThIBaTh PeKOMEHIAINH 110 KOppeKTHpoBke UX penenTyp (IIK-
3).

— HaBBIKAaMH paboTel ¢ mpubopamu, oOOpYTOBAaHHEM M METOJHKAMH TIPOBEJSHHS H3MEepEeHHH H
Habmonennii B cepe mnpodeccHoHATLHON JesSTeNbHOCTH, BBIOMpaeT cpefcTBa H3MEpeHHIH,
HCOIBITAHMM W KOHTPOJNA KadecTBa MaTepHAIOB IS PENICHMS KOHKPETHBIX  3ajiad
npodeccuonanbuol aesarenbHoctd (OIIK-4);

—  CHocoOHOCTBK COCTABJIAET OTUEThI, O030pbHI, CIPABKH, 3adBKH H JIp., OMUPasCh HAa pPeabHYIO
CHTYaIHIO B IpodeccrHonampHol otpaciu (OIIK-7).

«3» (YIOB/IeTBOPHTEIbHO): 00YUAIOIUNCA JEMOHCTPUPYET HEerIyOOKHE TCOPETHYCSCKHE 3HAHMSL

nposiBIsieT ¢nado copMUpOBaHHLIC HABLIKY AHAIM3A SIBJICHHH H NIPOLIECCOB, HETOCTATOUHOS VM SHUE

JlenaTh apryMEHTHPOBAHHBIC BLIBO/ILI H MIPHBOIUTE MPHMEPHI, MMOKA3BIBACT HE JOCTATOUHO CBOOOIHOS

BJIAJICHHE MOHOJIOTHYECKON peublo, TEPMHHAMHY, JIOTHYHOCTBIO M II0C/ISAOBATEIBHOCTBEO H3JI0KEHHUS,

JlenaeT oMmuOKH, KOTOPhIE MOJKET UCTIPABUTEL TOJILKO MPH KOPPEKITHH MPEero/1aBaTeieM.

OOy"aromuiicd Ha YOBJISTBOPHTSILHOM YPOBHE BIIa/ICeT:

—  cnocoOHOCTRIO BRITTOHAITE UCCIASTOBAHUS M HCTIBITAHUS MaTepHAIIOB, U3JIENTHH M MPOIECCOB HUX
MPOU3BO/ICTBA, BLIOHpAThL H HCMOJIL30BATH METOMBI H CPEJICTBA MCCIC/TOBAHHS M HCTIHITAHHS
MaTepuaioB, o0padaTeIBaTh, AHAIM3UPOBATL H IIPEACTABILITL Pe3yJILTATHL HUCCIISIOBAHUN B BH/E
OTUETOR, JTOKAa/10B, npe3enTanui (11K-2);

—  CMOCOOHOCTHIO BBIMONHATH HMHCTPYMEHTAIBHBIH aHATH3 CHIPhS, MaTepHATOB H TOTOBOH
JAKOKPACOUHOH MPOYKIMH, BLIpadaTLIBaTh pEKOMEHTalHH 1O KoppekTHpoBke X penentyp (I1K-
3E
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— HapblkaMH paboTel ¢ npubopamu, 0OOpYJAOBAHHEM M METOJMKAMH IPOBEJEHHMs HU3MEPEHUH H
HaOmro/leHUH B odepe mpodeccHOHATEHOH eATeTLHOCTH, BBIOHMpaeT cpelcTBa H3MEpeHHH,
HCIBITAHHH M KOHTPOJS Ka4yecTBa MATEpHAIOB JJI1  PEIICHHST KOHKPETHBIX  3a1ad
npodeccnonampuol nesrensHocTH (OIIK-4);

—  CIMOCOOHOCTBIO COCTABJIAST OTUETHL, 0030pHI, CHPABKH, 3asABKH H JIp., OMHpasich Ha peaibHYIO

CHTYaLHIO B IIpodeccrHonanbuol otpaciu (OIIK-7).

«2» (HeyMOBIETBOPMTEILHO): OOVUAIOMMICS JTSMOHCTPHPYET HE3HaHHE TEOPETHUECKHUX OCHOB

MpeMeTa, OTCYTCTBHE MPAKTHUSCKHX HABBIKOB, HE YMEeT JieNlaTh apryMEHTHPOBAHHBIC BHIBOJBI H

MPUBOJIATH IPHMEPHI, TTOKA3bIBaeT c1ab0e BJIa/IeHHE MOHOIOTHIECKOH peubio, He Bia/IeeT TePMHUHAMH,

MPOSIBJISICT OTCYTCTBUE JIOTHUHOCTH M TTOCE/TOBATEIILHOCTH HU3JIOKCHHSI, /IeaeT OMHOKH, KOTOpLIe He

MOKET HMCTpaBUTh [ake TIpH KOPpeKIHH TMpemojapaTeneM, OTKa3blBaeTcd OTBeYaTh Ha

JIOTIOJTHATETHHBIC BOMTPOCHI.

OOy1aroIHKHCH He BJIAICET:

—  croCOOHOCTBIO BBHIMOJIHATE UCCISIOBAHHUS M HCIIBITAHUSA MATEPHAJIOB, H3JIEJIMH U MPOIECCOBR HUX
MpPOM3BO/ICTBA, BLIOMpATh H HCMOJIB30BATH METOMBl H CPEJICTBA MCCIIC/TOBAHHS M HCTIHITAHHS
MaTepHasioB, oOpabaThiBaTh, AHATM3HPOBATL H NPSACTABILITL Pe3yJIbTaThl UCCICAOBAHUN B BHIC
OTUETOR, JIOKJIA/10B, npe3enTanui (11K-2);

—  crmocoOHOCTBIO  BBITIONHATHE HHCTPYMEHTATBHBIH aHANIH3 CBHIPHS, MaTepHANOB M TOTOBOH
JAKOKPACOUYHOH MTPOYKIMH, BLIpadaTLIBATh PEKOMEH/TAIHH 1O KOoppekTHpoBKe UX penenTtyp (I1K-
L

—  HaBbIKaMH paboThl ¢ npubopamu, oOOpY/IOBAHHEM M METOJHKAMH TPOBEJCHHUS H3MEpeHHH W
HaOmoneHuii B cdepe npodecCHOHAILHON JIeSTeIbHOCTH, BBIOMpaeT cpelcTBa H3MEpeHHI,
HCMBITAHMH W KOHTPOJNS KauecTBa MAaTepHAJIOB JIJIS  pelIeHHS KOHKPETHRIX  3ajad
npodeccrnonamTpHOM TearenbHocTH (O1IK-4);

—  crnocoOHOCTBIO COCTABJIET OTYETHL, 0020pBI, CIPABKH, 3adBKH W Jp., ONHPAsCh HA PealibHYIO

CUTYaIHIo B Tpopeccronanbaol otpacmu (OITK-7).

7.3 OneHouHble cpe/cTBa
7.3.1 Texymmii KOHTpPOJIb
ITpumepsl 2a/1a4u ¥ MPAKTHUYSCKUX CUTYAITAH IS paccM OTpeHHS Ha Jab0opaTOPHBIX BaHSITHSIX.
1. Jlns onpesentenns 1-10° % Cu B MaTepHanax, pacCaIMTaTh MHHHMAILHBIH MOJISIPHBIN Ko3(QumenT
MOTJIONISHHs, KOTOPBIM JIOJBKHO 0o0JIafiaTh KOMILUIEKCHOE COEJIHHEHHE MW, B BH/Ieé KOTOpOro ee
OTIPENISTIOT CHEKTPO(POTOMETPUICSCKH, €CITH HaBecka obpaszia 1 I, KOHSUHBIH 00BeM H3MEpseMOTro

pacTBOpa 5 MJL, AJIMHaA KIOBCTHI 5 ¢cM ¥ MHHHMAJILHOS JOIIYCTHMOC 3HAYCHHC OTMITHYECKOH TUIOTHOCTH
(A) — 0,020?

2. Tlpu anamuze mpobGel Maccod 09816 r Ha conmepikanue kKoballbTa XeMHIIOMHHECIIEHTHBIM
(poTorpaduIecKUM METOAOM Ha OJHY (POTOMIACTHHKY CHHUMAIH CBeUCHHE MPOOLI aHATH3HUPYEMOTO
pacTBOpa, CTAHAAPTOR W XOJOCTOTO ofbITa. B sueliku kioreThl moMemiaimd mo (0,5 MII pacTBopa coiid
kobasibTa, MpHUOABIISAIN CATHITAIAT HATPHUS (JJ1S1 YCTPAaHCHUS MEIMAIoNer o JeHCTBHS KAaTHOHOB MeTH |
JKellesa) W OJTHHAKOROE KOJHMUYSCTRO TIEPOKCH/IA BOJIOPO/Ia. 3aTeM KIOBETY BBIJISPKHBATIH 10 TIOJTHOTO
MpeKpalieHds] CBeUeHHs, IUIACTHHKY (oToMeTpHpoBad Ha MHKpodoroMerpe M®@-2. 3HaueHHe
CTeTICHH MOUCPHESHUS TITACTHHKH AS cTaHTapTHBIX pacTBOpoB, coepxanux 4,0; 8,0; 12.0; 16,0 mxr/ma
kobampTa, coctapwmm (.17, 0,28; 0,40; 0,51 cooteercTBeHHO. PaccuuTath MaccoByio jomo (%)
kobasbTa B pode, ecima ASy = 0,20.

3. J/Ira obpazma HepTH, CTAHJAPTHBHIN W aHATM3HpyeMblid, Maccoi mo 1,000 r paz6asmmm B 10 pas
METHIM300YTHIIKETOHOM M PAaCHBUIHIM B IUITAMEHH aTOMHO-abcopOIHMoHHOTO cHekTpodoToMeTpa.
OnTHYecKas MIOTHOCT JJHHHH BaHA | JIUT oOpasna ¢ conep:kanreM paHa us Cer = 0,01% cocTapmia
Acer = 0,74 m nns obpasnia ¢ HEM3BECTHRIM cojiepikanueM Ay = 0.520. Beraucauth MaccoByio 1omo (%)
BaHa/ s B obpasiie.
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4. B Tabaune npeacTariaeHsl AaHHbe ['X 17151 Tazoroi cMecH. PaccunTtaTh MaccoByio 100 (%) KoMIo-
HCHTOB.

Kommonent IIponan Bytan IlenTan uwiorekcan
S, mm? 175 203 182 35
K (monpasoumnsrit 0,68 0,68 0,69 0.85
koa(hpuIHeHT)

5.B Ta6J'IHI_[e [peAcTaBJICHblI HCXONHBIC JaHHbIC JJE OLIPSACIICHH ] KOHICHTPAUH BOAbI B 3TAHOJIC:

C, /100 mn 5 10 15 20 25

n20p, 1,3362 1,3396 1,3433 1,3470 1,3504

[Tokazatesb npesIoMIICHHS UcceayeMoro pactBopa coctasisier 1,3450. Onpege/irh KOHICHTPAIUIO
STaHomA.

6. s xpoMatorpadMIecKoro olpeiesieHust HUKe sl Ha Gymare, IPOIMTAHHOH PacTBOPOM JIHMETHII -
[JIMOKCHMA, TIPUTOTOBHIM TPH CTaHIApPTHBIX pactBopa. i storo HaBecky 0,0615 r NiCl; * 6HO
pacTBOpHUIH B MepHOH Koabe Ha 50 ma. 3atem u3 aTol konbel B3 5,0; 10,0 u 20,0 M pactBopa u
paszbapwm B konbax Ha 50 M. MccmenyeMslit pacTeop Takske pazdaBHIIH B MepHOH Koybe Ha 50 ML
OnpeIeTUTh coiepikanie HUKeIsT (MT) B HCCIIeyeMOM pacTBOpE, €C/IM BBICOTA MHUKOB CTAHJAPTHBIX
pacTteopor papHa h; = 25.5; h, =37,5; hs = 61,3, a BeIcOTa MHKa HCCIIGYEMOTO pacTBopa pasHa hy = 49,0
MM.

7. PeakniHoHHyI0 Maccy MOCIe HUTPOBAHHS TOIYOJA MpoaHAMH3HpoBaIH MeTogoM KX ¢ npumene-
HHeM HTHIOSH30JIa B KaUecTBe BHYTpeHHer o cTangapta. Onpeqe/iTh IPOLEeHT HellpopearupoBaBIIero
TOJIYOJIA 1O CJIIVIOMIUM DKCIIePHMEHTAJILHBIM JAHHBIM:

Basito Tomyona, r 12,7500

BHeceHo sTHI0EH3 01, T 1,2530
Sronyora, MM 307
kronyona 1,01
Saruncensona, MM 352
ksrnnensona 1,02

8. o-Metwictipon B deHONBHOH (pakUHU [POUZEOACTBA ALETOHA U (peHOoJIa KYMOJIBHBEIM METOJA0M
OIpe/lesUId  METOJOM Ta30BoH xpoMatorpadiH, HCHOJB3YSI CTHPOJ B KauecTBe BHYTPEHHEro
CTAaH/AAPTA, H IOJIYYHIIH CIISAYIONIUE JIAHHbIE:

® U-METHIICTHPOIIA

1,0

2,0

3,0

4,0

S G—MeTPU'ICTHpOJIa/ S CTHPOTIa

0,88

2

1,10

2

1,32

1,56
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Paccuurars MaccoByio qoimo (%) o-MeTHJICTHpOJIA B HCCIeyeMoM o0pasle, €C/id OCHOBAHHE
UK 0-METHJICTUPOJIA paBHO 24 MM, a BbicoTa — 80 MM, OCHOBAHHKE [MMKA cTUPOJIA — 20 MM a BbICOTa —
68 Mm. ITpu pemenuu npuuaTh k 060UX BemecTs paBHLIM 1.

9. Hapecky oOpasna matepuana Maccoit 0,4571 1 pacTBOpHIIH U uepe3 MOJTyYeHHBIH PacTROp B TeUCHHE
20 mun nponyckaid Tok 400 MA, B pesyiibTaTe 4ero Ha KaToje MHOJHOCTHIO BBLASIHIIACh Me/b.
Orpe/1e/InTh MPOLICHTHOE cojlepKaHue Mead B o0pa3iie, €C/IM BbIXO/1 110 TOKY coctapiui 90 %o.

10. B  rtabiume  upuBedeHbl  AaHHble  (OTOKOIOpHMETpHYecKoro  ompepesenus Fett ¢
CYIL(POCATMITMIOBOM KHCIOTOM CTAHIAPTHRIX PACTBOPOB C cofiepskaHmeM kelieza 10 mr/em?,
TIPUTOTORJICHHBLIX Pa3BE/ICHHEM B MEPHBIX KOIOAX BMecTHMOCTLIO 100 om?.

Ver, MII 1.0 2,0 3.0 4.0

A 0,12 0.25 037 0,50

5.0
0,62

5.0
0,75

OnpeeauTs KoHteaTpanuio Fe*t B anammzupyeMbIX pacTBOpax, €CJIH X ONTHYSCKOS MOTIOMEHHE
paeso 0,30 u 0,50.

11. Hike mpHBeeHBI pe3yIbTaThl H3MEPSHHS KBAaHTOBOTO BBIX0/a (PIyOpecIieHITHH THTMeHTa X ¢ YBe-
JIMYEHHEM €T0 KOHIIEHTPAIMH B BOJTHOM pacTBOpeE:
Cx* 107, M 1,00 3.00 5,00 7.00

B 0.901 0.899 0.900 0,571

9,00
0,353

11,00
0232

13,00
0,141

15,00
0,090

Kak M03kHO HHTepHpeTHPOBATh MOdyUeHHbIe pesynbTaThl? M2 rpaduka Be = f{Cx) onmpenemts
KOHICHTPaIMOHHLIH Gaphep.

12. PaccunTtaTh MOJISIpHBIH Koo duiuent moriaomenus ( £ ) amst pacteopa KMnOsnpu [ = 1 eM 1o

CIICYIOIMHM JaHHBIM ( M ., =158 T/MOJIB):

Cam 0,5
0,22

o, [Mr/i]
A

1.0
0,43

1,5
0,65

2,0
0,87

13. Ilpu cnektpodoToMeTpuueckoM onpeaeienun Ca®’ B BHIe KOMIUIGKCHOTO COEIHHEHHS C
komiiekconom 111 onTHueckas IUIOTHOCTHL pactBopa, cojgepxkamero 0,022 mr Ca® B 50,0 wma
OPTraHHUYECKOrO PACcTBOPHTEN, OKazanachk papHOH A = (0,326. M3MepeHHS IPOBOJUIIACE B KIOBETE C
TOJNIMHONH ¢iost [=5¢M IpH ONpEJeICHHBIX VC/IOBUSX. BBIYHCIHTL 3HAYCHHE MOJBSIPHOTO
ko3 (pHIHEHTA TOTTIONISHHS KOMILIEKCa.

14. Jlnst onpeneneHust YKCYCHOH M COJSIHOH KHCJIOT B MX CMECH 5 MJI aHAJIM3UPYEMOrO pacTBOpa
IIOMEeCTH/IH B CTAKaH U1 THTPOBAHUA U IToTeHIIuoMeTpHYecKH oTTuTporaitd 00,0500 H pacteopom KOH.

V, M 0,2 0,4 0.6 0.8 1.0 1.2 1.4
pH 2.35 2.40 2.45 2.55 2.90 3,55 4.8
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

I/ICHOJ'IBByS{ [MOJIYUCHHBIC JaHHEBIC, IIOCTPOUTE KPHBLIC THTPOBAHHA H OIIPpCAC/IMTE KOHICHTPAllHH

KHCJIOT (MOJIB/JI) B HCCIIEIVEMOM pacTBope.

15. Ilokazarensr npesomiienusi 86 % srtanona pasen 1,3481, a 45,9 % kounenrtpanuu — 1,3412.

OnpenenTe KOHISHTPALMIO aHAIM3HPYEMOTO PacTBOpa, eciu np’= 1,3460.
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16. B amanuTH4ecKoH nabopaTopuu uUMeeTcs Npubop, (GOTORIEMEHT KOTOPOro MOMKET H3MEpSTh
HHTEHCHBHOCTDL CBETOBOIO I0TOKa, HauuHast ¢ I = 1.107° v, OnpeesMTh KOHIEHTPALHIO BelecTBa Ne
1 u BemectBa No 2, HauMHAS ¢ KOTOPBIX BO3ZMOMKHO IPHMEHSHHE IpuOOpa IS JEOMHHECICHTHOTO
aHaJM3a >THX BemecTe. Koapduiment, BXoaqamuii B 3aBHCHMOCTE HHTEHCHB HOCTH JIFOMHUHECHEHITHH OT
KOHI[eHTpamuy, A1 Bemectea Ne 1 Ky = 2 (o - )/mr, i semectea Ne 2 Ko = 0,5 (oM - sm)/mr. [l
pemeHusT 3aJayd  BRIOPATH TIPABHIBHYIO 3aBHCHMOCTh WHTCHCHBHOCTH JIFOMHHECI[SHITHH OT
KOHI[eHTpaliy JroMuHogopa B pacteope: [ =kC; [ =k/C ; I=C/k

7.3.2 IlpoMexyTOYHAA aTTECTAIMA
(popmuporanue komnetennui [1K-2, ITK-3, OITK-4, OITK-7)
[IpumepHBIe BONIPOCHT K DK3aMEHY.
Kiacendukaimst Meto10B anaimza. BeiGop MeTona anaimza. DTanbl aHaIM3A.
KpaTkast xapak TepHCTHKA OCHOBHBIX METOJIOB HHCTPYMEHTAIILHOTO aHATTH3A.
MeToa u MeTo/TMKa aHaM3a. AHATHTHISCKHH CUTHAIL
OcHOBHBIE dTambl M PHEMBI TIPOOOMOITOTORKH.
Knaccudukais MeTo10B COOCAK/ISHHUS.
3aBUCHMOCTH AHATTHTHYSCKOTO CHTHAJIA OT COcTaBa MpoOkl. 1IpueMbl onpeeeHua aHATHTHISCKOTO
CHTHAJIA.
3akoH XJTOMHHA H YCJIOBHS ero cobmonenus. Mzomopdusm. Koaddunuent kprcTamm3amm.
Ocob0eHHOCTH XHMHYSCKHX MeTO/10B aHah3a. KauecTBeHHBIH U KOJIMISCTBEHHBIN aHAITH3.
. Ilousitie o xpomarorpadun. Knaccudukarusa xpomatorpaguaeckux METOIOB.
0. Teopud agcopbiuu. YpapHeHHE H30TepMbI JIeHTMIOpa.
1. OnTyuueckasd IUIOTHOCTE M IpomycKaHwe. MoJsapHeid Konh@HUIHEHT orameHus. 3aKoH
aUTHTHRHOCTH.

O Bh i o

== 0 %

12. OcHoBHBIE XpoMaTorpadguueckne mapameTpsl. TpebGopanus k uaeanmsHom 1O B TKX.

13. Knaccuduxarus razopolt xpomatorpadun. AnmapaTypHoe oopMIcHHS.

14. Orenka >(pPeKTHBHOCTH, CEICKTUBHOCTH Pa3Ie/MTEIbHON ClIOCOOHOCTH XpoMaTOorpauIeCKOM
KOJIOHKH.

15. AnmapaTypa g Ta3oBoi xpoMaTtorpadun. Cxema razoporo xpomatorpada.

16. ObOpaiennas razopasi  xpoMatorpadus, e& TpuUMeHeHHe A (PUBHKO-XUMHUYECKHUX
HCCIICTOBAHHH MaTePHATIOB M MPOIISCCOB.

17. KauecTeeHHbIH XpoMaTorpapHIecKHH aHATTH3.

18. KonmmuectBennpiit  xpoMaTtorpadudeckuit anamms. MeToapl abCcomOTHOH KaTMOpOBKH U
BHYTPEHHETO CTaH/1apTa.

19. CriocoObl TIpoBe/IeHHs TIJIOCKOCTHOM XpoMatorpaduu. Breibop moasmxkHOH (dazpl. OleHKa
paznenuTenbHoN ciocobHocTH U 3 dekTHrHOCTH. 1IpakTHIeCcKOe TPUMEHEHHE.

20. [IpuMeppl WCTIONB30BAHHSA M BO3MOXKHOCTH METOJOB XpoMaTorpadud B HCCIMOBAHHH
MaTepHAJIOB U IIOKPBITUH Pa3/IAUHON IPHPOIEL.

21. ATOMapHBIE CTIEKTPHI — SMHCCHOHHBIC H aIcOpOITHOHHBIe. TeopHs, MPHHITHITEI peaH3alli |
NPHUMEHEHHE.

22. 3akon byrepa-JlamOepra-bepa.

23. DNeKTPOHHBIH CTMIEKTP MOTJIONMEHHA. XapaKTepUCTHKH MaKCHMyMa TIOTJIONIEHUSA B CHEKTpe U
CBSI3b CO CTPOCHHUEM BellleCTRA.

24, [IpuHUHNIHATBHAS CXeMa H KOHCTPYKIUS CIIEKTPOGOTOMETPOB, CIIOCOOBI 110ATOTOBKH 00pasmoB,

I[IPOBC/ICHHUC BSKCIICPUMEHTOB H aHAJIM3 pE3YJILTATOB.
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