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1. HACHHOPT IMPOI'PAMMBLI TPO®PECCHOHAJBHOI'O MOAYJIA LM 03.
KoHTpOJIb IPOMEKYTOYHBIX U KOHEYHBIX NPOAYKTOB B NIPOM3BOJACTBE LBETHBIX Me-
TAJLJIOB ¥ CILJIABOB

1.1. Ob6sacTb NpUMEHEHUsI NPOrPaAMMbI

[Iporpamma npodecCOHaIBLHOTO MOMIYJIS  SIBISETCS YacThIO OCHOBHOM mpodeccHoHambHOW 00pa3oBa-
TenbHOM nporpaMmel B cooTBercTBuu ¢ GI'OC no cnenuanbaoct 22.02.02 Meramtyprusi IBETHBIX METaJJIOB B
YacTH OCBOCHHUS OCHOBHOrO Buja mnpodeccroHanbHoi AesrenbHocTH (BITJ]) KOHTpOIb MPOMEXYTOUHBIX M KO-
HEYHBIX ITPOAYKTOB B IMPOU3BOJICTBE IBETHBIX METAJUIOB M CIUIABOB M COOTBETCTBYIOIIMX OOIIMX KOMITCTCHITHI:

OK 1 TloHnMaTh CYIIHOCTH U COLMAIIBHYIO 3HAYMMOCTh CBOEH Oymymiel npodeccuu, NposBIISITh K HEll ycTONYH-
BBIIl HHTEpEC

OK 2 OpraHu3oBbIBaTh COOCTBEHHYIO JAESTEIBHOCTD, BRIOMPATH TUIIOBBIE METO/IBI M CIIOCOOBI BBIMTOJIHEHHS TP O-
(beccOHANBHBIX 3a/1a4, OLIEHUBATh UX 3P(PEKTHBHOCTH U KaUeCTBO

OK 3 [IpuHMMaTh pelieHns B CTaHJAPTHBIX U HECTAHIAPTHBIX CUTYalUsIX M HECTH 32 HUX OTBETCTBEHHOCTD

OK 4 OcymiecTBisTh MOUCK U UCTIOIB30BaHNE HHPOPMAIMK, HEOOX0AUMOH [yis 3P (HEKTUBHOTO BBHITIOTHEHUS
npodecCHOHANBHBIX 3a71a4, MPOPECCHOHATBHOTO U IMYHOCTHOTO Pa3BUTHS

OK 5 Hcnonb3oBaTh HHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOIOTUH B IPO(ECCHOHANBHOM AESTeTbHOCTH

OK 9 OpueHTHpOBaTHCS B YCIOBUSIX YACTONH CMEHBI TEXHOIIOTHIA B IPO(ECCHOHABHO e TeNbHOCTH

npoheccroHaIbHBIX KOMIIETEHITUI:

IIK 3.1 OmeHnBaTh Ka4eCTBO UCXOAHOTO CHIPHSI.

[IK 3.2 OuennBaTh Ka4eCTBO MPOMEKYTOUHBIX MPOTYKTOB.

IIK 3.3 OneHHuBaTH Ka4eCTBO TOTOBOM IMPOMYKITHH.

IIK 3.4 OdopMIiITh TEXHUYIECKYTO, TEXHOIOTHUECKYIO U HOPMATUBHYIO TOKYMEHTAITHIO.

IIK 3.5 BBIMONMHATE HEOOXOAMMBIEC TUITOBBIC PACUCTHI.

[Iporpamma  mpodeccHOHATBFHOTO  MOAYJS MOXET OBITh  HCIONB30BaHA B JONOJHHUTEIHHOM
npodeccrnoHanTbHOM 00pa30oBaHUU W TpodeccCHOHANBHONW IMOATOTOBKE pPaOOTHWUKOB B oOilactTh MeTamurypruu
IIBETHBIX METAJUIOB, IIPH HAJIMYMH CPEAHETO (ITOIHOT0) 0011Iero oopa3zoBanus. OMLIT padOTEI HE TPeOyeTCs.

1.2. Heau u 3agaun npo¢ecCUOHAJIBLHOI0 MOAYJIsl — TPeOOBaAHMS K pe3yJbTaTaM

OCBOCHMS NMPOPecCHOHATBHOT0 MOLYJIS
B pesynbrare nzydenus npohecCuOHaIBHOIO MOy 00yJarOIMIACS OJKEH:
HMeThb NIPAKTUYECKHUIl ONBIT:
- OLIEHKM KauecTBa MCXOAHOIO ChIPhs, IPOMEKXYTOUHBIX IIPOAYKTOB, TOTOBOM MPOAYKIINH;
- odopmIteHUsT TEXHIYECKON, TEXHOIOTHIECKONH U HOPMAaTUBHOW TOKYMEHTAIINH;
- BBINIOJHECHUS] HEOOXOOUMBIX THIIOBBIX PaCUETOB;
yMeThb:
- TPOBOIUTH AaHAIM3 HCXOJHOTO ChIPbs, MPOMEXKYTOUHBIX IPOAYKTOB, TOTOBOH HPOAYKIHMH C IIOMOIIBIO
(U3NIECKNX, XUMUYECKUX U (PU3UKO-XUMHUYECKUX METOJOB aHAJIN3A;
- paccUMTHIBATh OCHOBHBIE TEXHOJIOTHYECKHUE [TAPAMETPHI;
- TIONB30BaThCi KOHTPOJIBHO-U3MEPUTENBHBIMH NpUOOpaMH, CpPEICTBAMH U CUCTEMaMHM aBTOMAaTH3aldd
TEXHOJIOTMYECKUX MTPOLIECCOB METAJTYPrUYECKUX LIEXOB;
- TIPUMEHATH TPeOOBAHUSI HOPMATUBHBIX JJOKYMEHTOB 110 OCHOBHBIM BHAM NPOAYKLHMH U POLIECCOB;
- TPUMEHATH JOKYMEHTAIHIO CUCTEM KauecTBa,;
3HATh:
- THIbI U Ha3HaYEHUE KOHTPOJBHO - M3MEPHUTEIBHBIX MPHOOPOB, MCIOIB3YEMBIX IJIsi KOHTPOJIS M YIpPaBICHUS
METaJUTypru4ecKUMH MPOLIECCAMU;
- OCHOBHBIE METOZBI aHAJIN3a [[BETHBIX METAJIJIOB U CIIABOB;
- aBTOMATHYECKHE CUCTEMBI YIIPABIICHUS TEXHOIOIMUECKUMH TPOLIECCAMH B IIBETHOW METAJUTYPrHH;
- OCHOBHBIC IIOHSTHUS U ONPEETCHUS METPOIOTUH, CTAHAAPTH3ALNU U cepTH(UKALINH;
- OCHOBHBIE METOJBI OLEHKU KaueCcTBa LBETHBIX METAJIJIOB.



1.3. KosiuvecTBO 4acoB Ha ocBoeHue nporpammsl [IM.03

Bceero 620 gacos, B TOM 4ucie:

- MaKCUMaJbHOH yueOHol Harpy3ku oOyuatomerocs 530 yaco, BKIIOYAS:

- 00s13aTeNbHOM ayAUTOPHOI yueOHO# Harpy3ku oOydatorierocs: 360 gacos (B T.4. JITI3 164 yaca);
- caMOCTOATENbHON padoThl oOy4aromierocst 170 4acog;

- yueOHOU npaktiky 90 yacos.

2. PE3YJIbTATHI OCBOEHUA NTPO®ECCUOHAJBHOI'O MOAYJIA

Pe3ynbraTroM oCBOeHHS NMPOGECCHOHATIBHOIO MOIYNS SBJSETCS OBJIAJCHHE OOYYalOIIMMUCS BUIOM
npodeccHoHANBHON AesTedbHOCTH: KOHTpONb KadecTBa MPOAYKIHHA B TPOU3BOJCTBE I[BETHBIX METAIOB H
criaBoB, B ToM uncie npodeccuonansabivu (1K) n obmmvu (OK) komnereHImsIMu:

Kon HaumeHoBanme pe3yjbTara 00y4eHust
IIK 3.1 O1eHNBaTh KQ4€CTBO UCXOIHOT'O CHIPHSI
IIK 3.2 OrneHnBaTh Ka4€CTBO MPOMEXYTOUYHBIX MTPOITYKTOB
K 3.3 OrneHnBaTh Ka4€CTBO TOTOBOM MPOTYKIIHH
IIK 3.4 OdopMIISITE TEXHHUYECKYIO, TEXHOJIOTHYECKYIO 1 HOPMATUBHYIO JIOKYMEHTAITHUIO
IIK 3.5 BEImonHsaTh HEOOX OJIIMBIE TUTIOBBIEC PACYUETHI
OK 1. HOHEIMaTB CYIIHOCTb M COLHMAIIBHYIO 3HATUMOCTB cBoel Oyayieit mpodeccuu, MPOSBISATH
K HEll YCTOWYMBBIA HHTEPEC
OK 2 OpraHu30BBIBaTH COOCTBEHHYIO ACSITEINBHOCTD, BHIOMPATh THIIOBBIE METOMIBI U CIIOCOOBI
' BBINOJIHEHUS TPO(ecCHOHATIBHBIX 3314, OLIEHUBATh UX 3P (HEKTUBHOCTh U KAYECTBO
OK 3. IIpyHUMATE pElIeHUs B CTAaHIAPTHBIX M HECTAHIAPTHBIX CUTYaLsIX U HECTH 3a HUX
OTBETCTBEHHOCTh
OK 4 Ocym1ecTBIATh OMCK M UCTIONB30BaHNE HHPOpMALNH, HEOOX0ANMO# [u1s 3¢(heKTHBHOTO
' BBINOJIHEHUS TPO(eCCHOHATBHBIX 3aa4, NPO(EeCCHOHATIBHOTO U JINYHOCTHOTO Pa3BUTHS
OK 5. Hcnonp3oBaTh HHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B TPOQECCHOHATBHOMN
JEeSITETbHOCTH
OK 9. OpHEeHTHPOBATHCS B YCIIOBHUSIX YaCTOH CMEHBI TEXHOJIOTHH B PO eCcCH OHATBHOM
JEeSITETbHOCTH




3. CTPYKTYPA U COAEP KAHUE ITPO®ECCHUOHAJIBHOI'O MOJAYJISA IIM.03 KoHTPOJb NPOMEKYTOYHBIX M KOHEUYHBIX NPOAVKTOB B

MMPOU3BOJACTBE IIBETHHIX METAJIJIOB M CIIJIABOB

3.1 TemaTtuyeckuii mjiaH NpogecCUOHAIBHOT0 MOAYJIA

Oobem BPEMCEHH, OTBe}IeHHBIﬁ Ha 0CBOCHHEC

Bcero IIpakTHKa
4ACOB MEKIM CUUILINHAPHOT0 Kypca (KypcoB)
(Makc Oo6s3aTeibHasT AyAUTOPHAS C -
Koawbl npodeccuoHalIbHBIX HaumenoBaHnus pasaesioB ) yueGHasi HATpY3Ka amocrost- POU3BOICTBEH-
o * Vyebnast TeJIbHAA pa- Hasl, 4acoB (eciu
KOMITeTeH Ui NMpoQecCHOHANTBHOT0 MOIYJISA odyualonierocst YueoHas,
Harpyska 0ota o0yua- MpelycCMOTpeHa pac-
u Bcero, B6T‘q' n1abopaTopHbie 1omierocs, Hacos CpeloToueHHas
a0O0ThI U ITPAKTHUYCCKHUEC
npaktuku) | wacop | P p 4acoB MPAKTHKA)
3aHATHA, 4aCOB
1 2 3 4 5 6 7 8
Pa3znen 1. Kontposs u
[IK 3.5. BeimonHsaTh peryjiupoBaHue
HEOOXOANMEIE TUIIOBBIE TeXHOJIOIHYeCKOoro mpoiecca, 147 100 40 47 - -
pacdeTsl. BBINOJIHEHHE HEOOXOAMMBIX
THIIOBBIX PAacYeTOB
[IK 3.1. OuenuBaTh Ka4eCTBO
HCXO/THOTO CHIPBA.
[IK 3.2. OuenuBaTh Ka4eCTBO
MIPOMEKYTOYHBIX TPOAYKTOB. | Pa3men 2. OueHnBaHue KayecTBa
1K 3.3. OueHuBaTh Ka4eCTBO | ChIPbSI, MPOMEKYTOUHBIX 271 184 74 87 - -
TOTOBOH MPONYKIIUU NPOAYKTOB W IOTOBOI NPOAYKUUH
IIK 3.5. BoinonHATh
HEOO0XOIMMEIE TUTIOBBIE
pacyeThl.
IIK 3.4. OpopMaTh TEXHU-
YecK Tg;(IfOHOFI/I‘IQCK u Paspex 3. Monrorosxa
Y10, o TEeXHHYECKOM, TEXHOJIOrHYeCKOi U 112 76 50 36 -
HOPMATHUBHYIO JJOKYMEHTa- o -
HOPMATHUBHOI TOKYMEHTAIHI
IHIO.
YuefHasi npaKkTHKa 126 -
Bceero: 620 530 180 170 90 -




3.2. Copepskanue 00y4eHHs 10 npodeccuoHaabuHomy moay.aro IIM.03

HaumeHnoBanue pasne/ioB

npo¢ecCHOHAIBLHOI0 MOLY IS Conep:xkanue yueOHOro MaTepuasa, 1adopaTopHbie padoThl U NPAKTHYECKHUE 3aHATUS, cCAMOCTOsATeNIbHAs | O0bem Yposens
(ITM), MeKAUCIUNTHHAPHBIX patdoTa od0y4yarommnXxcsi, KypcoBasi padora (IpoeKT) (eciu npedycmMompeHnbt) 4acoB ocBoCHH
kypcoB (MIAK) u tem "
1 2 3 4
Paznen 1 Kontpoas u peryian-
poBaHue TEXHOJOTHYECKOro 147
npoiecca, BbINOJHEHHE He00-
X0JMMBbIX TUIIOBBIX PACYETOB
MJIK 03.01 ABTomMaTu3anus 147
TEXHOJIOTHYECKUX ITPOLECCOB
Tema 1 OcHoBHBIE cBeleHHS 00 Conep:xkanue
3JIeMEHTaX aBTOMAaTHKH U 1. Brenenue. OcHOBHBIE IOHATHA U onpenenenus. [Ipumepsr CAY 4 2
HU3MePHUTEJbHBIX CHCTEMAX 2. | Kiaccugukaiys 3JeMEeHTOB CHCTeM aBTOMATHKU. CTaTHYeCKHE M JMHAMHYECKHE XapaKTEPUCTUKH. 2
Conep:xaHue (YKa3vlgaemcsi nepeyenb OUOaKmuyeckux eOuHuy)
1. | Kiaccudukauus 1 OCHOBHbIE XapaKTEPUCTUKU M3MEPUTENBHBIX Mpeodpa3oBatesneil. O0Iue cCBeAeHHS O JaTYUKaX. 6 2
2. | Jarumku nepemenieHus. 2
3. | Jatumuku ckopocTH, TeMIEepaTyphbl U AaBJICHHSL. 2
Tema 2 U3mepureibHbIe JlaGopaTopHbie padoThI
3J1eMEHTBI CHCTeM ABTOMATHKH 1 CHsTHe XapaKTepHCTUK IpeoOpa3oBaTenell MeXaHNIeCKOro CUTHANA B JJICKTPUYECKHI CHI'HAI
2 V3ydeHne KOHCTPYKIIMH U NIOBEPKa aBTOMAaTHYECKOI'0 MOTEHIIMOMETPA 10
3 M3ydyeHne KOHCTPYKIMK U XapaKTEPUCTUK KOHLEBBIX BBIKJIIOYATENEH
4 | U3y4eHue u CHATHE XapaKTEPUCTUK TAXOr€HEpaTopa MOCTOSHHOTO TOKA.
5 M3ydeHne 1 HaCTpoiiKa CUTHAIN3aTOpa YPOBHS
. Conep:xanue
Tewa 3 3anaiomme yerpoiictsa u 1 3ajaronye yCTpolcTBa, Ha3HAUEHHUE, BUIBI, CXEMBbI 2 22
YCTPOiicTBA CpaBHEeHUs : ARIOINE YEIP > L
2. | YcrpoiicTBa cpaBHEHUS], BUIbI, CXEMBI 2
Conep:xanue
1. OOmmue cBenenns M Knaccudukanms pene. DIeKTpOMarHUTHbIE HEHTpaIbHbIE pelle. 4 2
2. | DyekTpoMarHHTHBIE pelie MEePEeMEHHOT0 TOKa M IOJIIpU30BaHHbIe pene. TemoBsle U pene BpeMeHH. 2
Tema 4 Ilepexirouaronme
yerpoiicTsa (pee) IIpakTHyeckue padoTsl
1. | M3yyeHne KOHCTPYKIMH U 3aLIMTHBIX XapaKTEPUCTHUK TEIUIOBBIX pelie 8
2. | Pene Bpemenu
3. | KoHCTpyKIMst M cXeMbl BKIIIOUCHHS] KOHTAKTOpOB (4 vaca)
Conep:xanue
Tema 5 Ycunurenn 1. OOmwue cBeneHrs. MarHUTHBIC YCHIIATEIH. 4 2
2. | DnekrpoMamnnHHbIe yeunutend. [lonynpoBogHuKoBbIe yernuTend. OnepaloHHbIe YCHITUTEIH. 2




Coaep:xanue

1. | DnekTpoMarHUTHBIE HCHONHUTENbHBIE yeTpoiicTBa. Knaccupukanus n odume XxapakTepruCTHKA UCITOTHUTEIBHBIX 2
9JIEMEHTOB
Tema 6 MCHoMHHTeNLHLIE 2. DJIeKTPOMAarHUTHI U 3JEKTPOMAarHUTHBIE MY(THI 4 2
eMENTEI ABTOMATHKH 3. | UcnomHuTenpHple ABUTATENH NOCTOSIHHOTO 1 NIEpeMEHHOT0 Toka 2
4. | IllaroBble qBUTaTEN! Ul MUKPOIIEpEMENCHUH 2
5. | l'ugpaBnuueckue nBuraTenu 2
JlabopaTopHblie padoThI 4
1. | Vsydenue u cHsTHE XapaKTePUCTHK HCTIOJHUTENLHBIX JIBUraTeN el IEPEMEHHOT0 M IOCTOSHHOTO TOKa (4 aca)
Conep:xanue
1. enyn v npuHimns! ynpasnenus. Tunosast pyHkimonansHas cxema. Kimaccngukanus CAY. Tunoeie 3BeHbs CAY. 6 2
2. | Housrus ycroitunsoctu. [lokazarenu kauecra. Kiaccudukalys peryasiTopoB 1o 3aKoHy peryaupOBaHHsI. 2
Tema 7. O0ume cBeieHUsI 0 TCOPHH 3. OCHOBHBIE 3aKOHBI PETryIUPOBAHUS 2
aBTOMAaTH4YeCcKoro peryiuposanusi | JlaGopartopubie pagoThl
1. HccnenoBanus THIIOBEIX 3BeHbEEB CAY 8
2. Cunres u uccnegoanne CAY Ha OCHOBE aCHHXPOHHOT'O MPUBOAA
3. Cunres u uccnengoanne CAY nHa ocHoBe cuctembl TTI-JIITT (4 gaca)
Conep:xkanue
1. | Bxmouenne O9BM B CAY. Jlorndeckue ycTponcTBa. 6 2
2. | Peanmzanus norndeckux ycrporcts. Cucrema UITY. 2
Tema 8. [l poBbIE CHCTeMbE 3. PoGote1. Ynpasmusiomue MukpoOBM 1 MEKpOIpOIiecCOpHBIE KOHTPOILIEPH 2
aBTOMATH4YeCKOI'0 YNpaBJeHus Mpakruieckie pabors! =
1. | IlporpammupoBanue noruueckoro peiae LOGO (EKF, ONI), no anroputmy paboTsl HACOCHON YCTAHOBKH
2. | Tlporpammuposanue soruueckoro peae LOGO (EKF, ONI), mo anropurmy paGoTsl mOgbeMHHKA 10
3. | Iporpammuposanue soruueckoro peae LOGO (EKF, ONI), mo anroputmy paGoThl TEpMHUYECKOM TTEUH.
4. | IlporpammupoBaHKe KOHTPOIIEpoB Siemens (4uaca)
Conep:xaHue
1. | OcHOBHBIE NOHATHS ¥ NIPUHIUIEI HOCTPOEHHUS CUCTEM TEJIeMEXaHUKH 2
Tema 9 CucreMbl TeJIleMeXaHUKH 4
2. | Meronpl npeodpazoBanus curHanoB. ACY TEXHOJIOIHYECKHMH IIPOLIECCaMU U MPOU3BOACTBAMH Ha OCHOBE 2
TeJIeMEXaHHUKH.
Tema 10 ACY metajiayprudeckoro | Conep:xanue
NPOU3BOACTBA 1. ABTOMAaTH3AIS IIPOIIECCOB MOKPOT'O M3METhUCHHSI.
2. | ABTOMAaTH3aIMs IPOLECCOB BHINIETAYHBAHUSL
3. | ABTomaru3aius MUPOMETAIUTYPIrHUECKUX MPOIeccoB. (44aca)
4. | ABTOMaTHM3alUs ATFOMHMHUEBBIX 3JIEKTPOJIM3EPOB. 20
5. ABTOMAaTH3AIS ITPOIIECCOB 0OPaOOTKH IIBETHRIX METAIIIOB. (6 4acoB)
6. | ABTOMATH3UPOBAHHBIN KOMIUIEKC KAMHEIPOOICHHSI.
7. | ABTOMaTH3MPOBAHHBIA KOMIUIEKC yrilenpHeMa o0oraTuTeIbHON (adpuKu.
CamocTosiTesibHasi pad0oTa NPU U3YYeHUH pa3iesa
1. Cucremarnueckas paboTa c KOHCIIEKTOM, Y4eOHOH 1 CIIpaBOYHOM JIUTEPaTypoil B COOTBETCTBUH C PEKOMEHAAIMSIMH ITPENOAaBaTes. 47

2. TloaroroBka K BBIMOJHEHHUIO MMPAKTHYECKUX pabOT M 1ab0paTOpHBIX padboT, uX oopMIIeHNE 1 3aIIUTA.
3. Pa3paboTka cxem ynpaBieHHUs] MEXaHH3MaMH U CTPYKTYPHBIX CXeM TEXIIPOIIecca C NCIIOIb30BAHNEM 3JIEMEHTOB aBTOMATHKH




4. TloaroroBka COOOIIECHMI U IPE3CHTAINH.

IIpuMepHasi TeMaTHKa BHEAyIUTOPHOH CAMOCTOSATE/IbLHON PadoThI

COBpeMeHHBIe JATYUKU YPOBHS OCBCIICHHOCTH U HAJIMYNC ABUIKCHUSA.
COBpeMeHHBIe JAaTYUKU pacxoJa BCUICCTBA ()KI/I)IKOCTL, CBIITYyYH MaTepUuajbl U T.ﬂ)
OCHOBHEBIE MPUHIMUIIBI YIIPABJICHHUS 3aMKHYTBIX CUCTEM aBTOMATHKH

SI3bIKM U Cpeabl IMPpOrpaMMUPOBAHNS KOHTPOJJIEPOB U JIOTUYECKHUX pEJIC

Mogenupyromue nporpaMmsl
MuxkpornpoleccopHble KOHTPOJLIEPHI

DKOHOMHUYECKOE U COIHAJIbHOC 3HAYCHUEC KOMIUTIEKCHOM AaBTOMAaTU3alu MPOU3BOACTBA HBeTHOﬁ MCTaJLTyprun
HepCHeKTI/IBLI Pa3BUTHUA aBTOMATU3UPOBAHHBIX CUCTEM YIPABJICHUA TCXHOJIOI'MYCCKUMU MTPOECCaMU

Pasnea 2. OuneHuBanme Kaue-

CTBa CbIPbA, l'[pOMe)lfyTO‘leIX 271
NMPOAYKTOB W rOTOBOW NMPOAYyK-
007004
MJ/K.03.02. Xumuueckue u
(PM3NKO-XUMHYECKHE METOIbI *
aHaju3a
Conep:kaHue (YKa3zvleaemcsi nepeyenb OUOaKmuyeckux eOuHuy)
1. XUMHUYECKOEe paBHOBECHE 2
2. | CxopoCcTh XUMHYECKOW PEaKIMy U €€ BhIpaXKEHHE 2
3. 3aKoH AeiCTBUSA Mace 2
4. | KoHcTaHTa XUMHUYECKOT'O PABHOBECHS 2
5. | Ilpumenenue 3/IM st perynupoBaHusl paBHOBECHBIX MIPOIIECCOB 2
6. DJIeKTPOIUTHYECKAsl UCCOIUAIIHS 2
7. CrerneHp JUCCOLAAIUU 2
8. | CubHble U cia0ble DIEKTPOIIUTHI 8 2
9. Koncranra nucconuanuu 2
10. | AKTHBHOCTH, KOI(DPHUIUEHT AKTUBHOCTH 2
11. | DnexTponuTHIecKas JUCCOUAIAS BOMIBI 2
Tema 1. TeopeTuueckue OCHOBBI 12. | Boro > 5
AHAJIMTHYECKOH XMMHH : AOPOAHBIM TIORA3ATCTH
13. | Bydepusie pacTBopsI 2
14. | JIBoiiHBIE CONU M KOMIUIEKCHBIE COEIMHEHHMS], PABHOBECHE B CHCTEME «PAaCTBOP- OCATOK 2
15. | IIponsBeneHmne pacTBOPUMOCTH 2
16. | IIpuMeHeHNe OKUCIUTENEHO- BOCCTAHOBUTEIIBHBIX PEAKIUi B aHATUTHYECKON XUMHHU 2
17. | MonsipHast Macca SKBHBAJICHTA OKHCITUTENS- BOCCTAHOBUTEIIS 2
18. | OnpeneneHre HAMPaBICHHUS PEAKIMN 2
JlaGopaTopHble paboThl (npu HATUUUU, YKAZLIBAIOMCS MeMbl)
1. | TexHHKa XMUMHYECKOTO SKCIICPHUMEHTA.
2. | lomy4eHue u CBOWCTBA HEOPTAaHUYECKHUX COCIIMHEHHUH. 8
3. | OnpexeneHne SKBHBaJICHTa BEIICCTBA.
4. | Meraisl B OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX IPOIIeccax
IIpakTHueckue 3aHATUS (NPU HATUYUY, YKA3LIBAIOMCS MEMbL) 2




| L

| CTCXI/IOMGTpI/I‘IGCKPIG paC‘léTLI

CamocTosiTeqibHas padoTa NPU U3YYECHUH TEMbI

Cocrapnenne TabIHIB! KITacCU(UKANN HEOPTaHUYECKHUX BEIIECTB
CocraBnieHne ypaBHEHHIH XUMHUYECKNX peaknii (MOHHBIH oOMeH, runponn3, OBP, koMmmiekcooOpa3zoBaHms)

N 18
CocraBiieHHE CXeM T'eHETHYECKOH CBSI3H HEOPTraHMYECKHX BEIECTB
Pemienre BapuaHTHBIX 337184 U YIPAXKHCHHUH
Cocrainienne pedepaToB ¥ KPOCCBOPIOB
Conep:kaHue (yKazvleaemcs nepeyerb OUOAKMUYeCKUx eOUuHuy,)
1. | Metponoruueckue XapakTepUCTHKH METOJIOB aHaIn3a 2
2. | OCHOBHBIE TEPMHHBI U ONPE/ICTCHHS 2
3. | HorpemrHoctr ananm3a 4 2
4. | Metponoruyeckie XapakKTepUCTHKU: TOYHOCTh, MPABHIBHOCTh, BOCIIPOM3BOIHMOCTD, CXOJJUMOCTh 2
Tema 2. MeTpoJiorniyeckue v
5. | Craruueckie OCHOBBI METPOJIOTHHU: CPEIHEKBAAPATHIHOE OTKJIOHEHHUE, JOBEPUTEIBHBIA HHTEPBA 2
XapaKTePUCTHKH MEeTO0B AHAJIN32 =
6. | CoBpeMeHHbIE METO/IbI AHAJTUTUYECKON XMMUU U BBIOOp Haubolee paloHaIbHbBIX 3 HUX Ha OCHOBE 2
METPOJIOTHIECKUX XaPAKTEPUCTHK
IlpakTiyeckne 3aHSITHS (NPU HATUYUL, YKA3bIBAIOMCSL MeMbl) )
1. | Omnpenenenne NOrpenIHOCTeN, pacyeT CPeJHUX 3HAYCHHH, IOBEPUTEIBHOI0 HHTEpBalia MpH 00padoTKe Pe3ysbTaToB
aHaJm3a
Conep:kaHue (YKa3zvlgaemcsi nepeyenb OU0aKmuyeckux eOuHuy)
1. | YHudukauus u cTaHIapTU3anus aHATUTHYECKOI0 KOHTPOJIS; CTAaHAAPTU3ALKSI METO0B aHAIN3a 2
2. HopwmaruBHo- texuuueckas gokymentanus (COCTo,OCTw, TY,CTII) 2
Tema 3. CTanaapTuzanms u
3. | Merponoruueckoe obecreueHre; CpeICTBa U3MEPEHUs, UX TIOBEPKa, aTTeCTalUs 2
MeTposIoruyeckoe obecneyeHue 4
4. | Dranonbl, cTaHAapTHBIE 00pa3libl U UX HA3HAUYCHHE 2
MeTO/I0B aHAJIU3A
5. | Opranu3anuu 1a00paTOpUH B YCIOBHUSIX POU3BOJICTBA 2
6. [IpousBoncTBeHHas Kiaccu(uKalys METOI0B 2
7. | Arrecrauus nadboparopuu 2
CamocTosiTeJIbHAs1 padoTa NPU U3YyYeHHUH TeMbl
1. UYrenue Tekcra yueOHHMKa, KOHCTIEKTHPOBaHUE TeKcTa; O3HAKOMIICHHE C HOPMATUBHO- TexHn4eckor nokymenTanuei (I'OCTwi, CTII) 10
2. CocrapieHre KOHCIEKTa — JJOKJIaja 0 CTPYKTYpe UCIIBITATEIbHO- aHAJUTHYECKOr0 IIEHTPA IIPOMBIIIIEHHOTO MPOU3BOICTBA
Conep:xkaHue (yxazvlgaemcs nepeyerb OUOAKMUYECKUX eOUHUY,)
1. | 3amauu ¥ OCHOBHBIE METOIBI AHATUTHYECKOT0 KOHTPOJIS 2
2. | Merozsl aHasIM3a B KOHTPOJIE MaTEpHAIOB METAJUTyPIHIECKOTO IIPOM3BOJICTBA 2
3. | Makpo- U MHKPO METOJIbI 2
4. | YUyBCTBUTENBHOCTh H NPEAEI ONpe/eeHHs] KOHICHTPAUH 4 2
5. CucreMaTHUeCKuil ¥ APOOHBIN METO/IBI KAYECTBEHHOTO aHAIH3a 2
Tema 4 O0Me cBeaeHHUS O
6. Amnanutuueckas Kiraccu(UKanus KATHOHOB U aHHOHOB 2
MeTO/1aX Ka4eCTBEHHOr0 aHAIN3a
7. | I'pynmnoBbie peareHTsl 2
8. | XapakrtepHble peakinn 2
JlaGopaTtopHble paboThl (npu HanUuULL, YKA3bIBAIOMCS INEMbL)
1. KauecTBeHHbIi aHamm3 0CHOBHEIX 3ieMenToB Metammrypruu Al, Cu, Fe, Mg, Cr, Mn u ap 6
2.
3.
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CamocTosiTeibHas padoTa NPU U3yYEeHHH pa3feia

CocraBiieHHE CXeM KaueCTBEHHOIO aHaJIN3a, YPaBHEHHI OKHCIIUTENIbHO- BOCCTAHOBUTEIIHHBIX PEAKIIUH, COCTABICHHE CXEM CHCTEMATHYSCKOrO KaueCTBEHHOTO 10
aHaJM3a, OTBETHI HA KOHTPOJBbHBIC BOMPOCH
Conep:kaHue (yKazvleaemcs nepeyerb OUOAKMUYeCKUx eOuHuy,)
1. | CymHoCTb 1 00ACTh TPAaBUMETPUYECKOr0 aHAIH3a 2
2. | OcHOBHBIE OIEPAIMK METO/A 2
3. | Meroauka npoBeICHUs TPABUMETPHICCKHX OTPeIeICHHH 8 2
4. | PacueThl pe3ynbTaTOB aHANIN3a 2
5. | Anamntnyeckuii ¢akrop (dakrop nepecuera) 2
Tema S I'paBumMeTpuyeckuii 6. DNIEKTPOrpaBUMETPHS 2
aHau3 JlaGopaTopHble paboThI (npu HAIUYUL, YKAZLLBAIOMCSL MEMbL)
1. | OmpeneneHue BIaXHOCTH ,30IbHOCTH TIPOAYKTOB, MOTEPh MPH MPOKATHBAHUH
2. | Ompenenenue Cynb()aToB METOJJOM IPAaBUMETPHU 6
3 | I'paBuMeTpHUecKoe Ope/ieNIeHHE Kene3a B pacTBOpe
ITpakTHYecKue 3aHATHSI (IPU HATUYUL, YKAZbIBAIOMCSL MeMbl) 5
1. I Pacuersl B rpaBUMETpUH
Conep:kaHue (YKa3zvleaemcsi nepeyensb OUOaKmuyeckux eOuHuy)
1. OO1ue cBeneHus 2
2. | CymHOCTh TUTPUMETPUYECKOTO aHATH3a 2
3. | CnocoObl BbIpayKeHUsI KOHLIEHTPALK PACTBOPOB 2
4. | PaGoune pacTBOpHI: NPUTOTOBJICHHE, YCTAHOBKA TOYHON KOHLICHTPALIUH 2
5. | Meroznuka ¥ npueMbl TUTPOBAHHUS 2
6. | Touka SKBHBaJIEHTHOCTH 2
7. | PacyeTpl B THTPUMETPUYECKOM aHAIIN3E 2
8. | MeTox KUCIOTHO- OCHOBHOT'O TUTPOBAHMUS (HEHTpaIU3aIliN) 2
9. | CymHocTh MeTOzIa 2
10. | Usmepenue pH B nporiecce TUTPOBAHHUS 2
. 11. | KpuBble TUTPOBAHHMS; HHAUKATOPHI METO/A 18 2
Tema 6. TurpumeTpuyecKuii
A3 12. | ®ukcaHansl 2
13. | IIpumepsl TUTPOBAHHUS KUCIOTHBIX M IIEIOYHBIX PACTBOPOB 2
14. | Merox OKHCIEHHUS - BOCCTAHOBJICHHUS (PETOKCOMETPHS) 2
15. | CymHocTh MeToa, KIIaCCH()UKAIUS ONpeAeTIeHUN 2
16. | Pacuer OKMCIUTENEHO- BOCCTAHOBUTEIIBHBIX MOTEHIIMAIOB 2
17. | XapakTepucTrKa METOIOB IIEPMaHTaHATOMETPHH, TEOTOMETPHHU, XPOMAaTOMETPHH H MX NMPUMEHEHHE 1T aHaIn3a B 2
METaJUTyprHU
18. | Meron komILIekcooOpa3oBaHus MeTo/bl OCaXKICHUS 2
19. | Peakuuu KoMIIeKco0Opa3BaHus M UX NPUMEHEHUE ISl aHAJIMTHYCCKUX TIeNIeH 2
20. | Paboune pacTBOpHI M MHANKATOPHI METOA 2
21. | IlpuMeHeHNE KOMIUIEKCOHOMETPHH (TPUJIOHOMETPHH) JUTS aHATU3a B METATyPIHYECKOM MPOU3BOJICTBE 2
JlaGopaTtopHble paboThl (npu HanUuULL, YKA3bIBAIOMCS INEMbL) 8

HpI/IFOTOBJ'IeHI/Ie PACTBOPOB KHUCJIOT U menoqef/'l. Onpe,ueneHI/Ie Kap60HaTHOI71 n KaYCTquCKOﬁ mCJI049n
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Omnpenenenue xenesa (I1) B pacTtBope METO0M IepMaHraHATOMETPUH

2.
3. | Omnpenenenne memu 1) B MerHOM Kymopoce METOI0M HOZOMETPUH
4. | KoMIuleKCOHOMETpHUIECKOe ONpe/IelIeHHe aIFOMUHUS B OOKCHTE

IIpakTHyecKHe 3aHATUA (MPU HATUYUY, YKA3LIBAIOMCS MEMbl) )
1. | Pacuersl B THTpHMETPHYECKOM aHAIH3E
CamocTosiTe/ibHAs Pad0oTa NP U3YUEeHUHU pa3jiena
1. Cocraienue KOHCIEKTa- JOKJIaAa O IPUMEHEHUH XUMHUUECKHX METOJIOB aHaIH3a 15
2. TloaroroBka pedeparoB, COCTaBICHHE TEMATHUECKUX KPOCCBOPAOB
3. Pemienue 3ama4 u yrpakHeHUH 1Mo 00pasity
Conep:kaHue (yKazvléaemcs nepeyerb OUOAKMUHeCKUx eOUHuy)
1. | Knaccudukanus ®XMA u ux mpuMeHeHHe B aHAJTMTUYECKOM KOHTPOJIE METAJUTyprin 2
Tema 7 O0mue ceegenust 0 PXMA 2. | Ponp ®XMA B aBTOMAaTH3alM{ U MHTCHCU(UKAIIMY METAJUTypPrUUECKOT0 IPOU3BOICTBA, KOHTPOJIb COCTOSIHUS 2 2
OKpYKaroliel cpeJibl
3. 2
Conep:kaHue (YKa3zvleaemcsi nepeyensb OUOaKmuyeckux eOuHuy)
1. | CymHocTb ()OTOMETPUYECKOr0 aHAIN3a M 00JIACTh €ro MPUMEHEHHS 2
2. | Teoperuueckue OCHOBBI METO/IA 2
3. | Onruyeckue CBOWCTBA PacTBOPOB 2
4. | OCHOBHOIi 3aKOH ()OTOMETPUH 4 2
5. | IlponyckaHue ¥ ONTHYECKAs! INIOTHOCTh PACTBOPOB 2
N 6. | Monsipublii KO3()(HIMEHT CBETOMOIIIOMEHHS 2
Tema 8. @oToMeTpUUecKkHil aHATU3
7. | Annaparypa MeTona: JOTOIIEKTPOKOIOPHUMETPBI, CIIEKTPOGOTOMETPHI 2
8. | Ompezenenue coaepKaHKUs KOMIIOHEHTOB [0 ONTHYECKOH IUIOTHOCTH X PacTBOPOB 2
9. | Cnekrpodoromerpusi 2
JlaGopaTopHble paboThl (npu Haluuuu, YKA3ul8arOMCs membl)
1. | O3HakomIIeHHe C yCTPOUCTBO (poToanekrpokoropumerpoB @IK-H-56, KO 8
2. | OnpezeneHue copepkaHUs Keje3a ¢ (HeHUIATPOHOIOBON KUCIOTOH METOAOM (OTOIIEKTPOKOIOPUMETPUH.
OmnpeneneHue coep:kaHusl MEU C THAPOKCUIOM aMMOHUS
Conep:xkaHue (yxazvlgaemcs nepeyerb OUOAKMUUECKUX eOUHUY,)
1. | DnekTporpaBUMeETpHs 2
2. CymiHoCTh METO/Ia 2
3. | 3aKoHBI 3NIEKTpOIIU3a 2
4. | Cxembl aHanm3a: 3JIEKTPOJIHM3 C BHEIIHUM HCTOYHUKOM TOKA M METOJ] BHYTPEHHETO 3JIEKTPOIIH3a 2
5. | OGnacth npUMEHEHHS 2
Tema 9. DjIeKTPOXUMHUYECKHE 6. | IoTeHuMOMeTpUUYECKUI aHATU3 © HOHOMETPHS 16 2
METOAbLI aHAJIHN3a 7. CyIHOCTh METOa M 00JIACTh IPIMEHEHHS 2
8. | DnekTpospl cpaBHEHUS 2
9. | lHoukaTopHBIE, HOHOCENEKTHBHBIE 3JIEKTPO/IBI 2
10. | YcrpoiictBo pH-MeTpa, npuHIUI pabOTHI 2
11. | [oTeHIMOMETPUIECKOE TUTPOBAHHE 2
12. | Kongykromerpudeckuii aHamu3 2
13. | CymHocTts MeToaa u 001acTh NPUMEHEHNUS 2
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14. | Anmapartypa B KOHIYKTOMETPHH 2
15. | Kongykromerpuieckoe THTPOBaHUE 2
16. | BpICOKOYACTOTHOE TUTPOBAHUE 2
17. | BompTaMnepoMeTpU4ecKuii aHaIIH3 2
18. | CymHocTts MeToaa u 001acTb NPUMEHEHUS 2
19. | [lpuHUMNMAaTIbHAS CXEMa YCTAHOBKH 2
20. | BonprammnepHas KpuBas M €€ XapaKTepHCTHKA 2
21. | KauecTBeHHBIH U KOJMYECTBEHHBIH BOJIBTAMIIEPOMETPUIECKUI aHAIIN3 2
22. | DyexTpomsl METOAa 2
23. | CriocoObl onpeesieHusT KOHIIEHTPAIHU 2
24. | AMnepomMeTpHuiecKoe THTPOBaHHE 2
25. | KynoHoMmerpuueckuii aHanus 2
26. | CymHocTh MeTofa 1 00J1acTh IPUMEHEHHS 2
27. | CriocoObl onpesieneHust KOJTMYEeCTBa JIEKTPUIECTBa 2
28. | IIpubopsl, MX YyCTPOHCTBO, IIPHHIIMIT ICHCTBUS 2
29. | BerumcrieHHs pe3yJIbTaTOB aHAM3a 2
JlaGopaTtopHble padoThl (npu HATUuUL, YKA3bIBAIOMCS] MeMbl)
1. | Onpenenenne Mequ B pACTBOPE METOJIOM 3JIEKTPOrPaBUMETPUH 6
2. | OnpezeneHue xene3a B pacTBOPE METOJIOM IOTEHIMOMETPHYECKOTI0 THTPOBAHHUS
IIpakTHyecKue 3aHATUS (MPU HATUYUY, YKA3LIBAIOMCS MEMbl)
1. | Usyuenue pH-merona/moHoMepa « AHHOH» M IpaBHI pabOTHI Ha HeM. PacdeThl 0 AJIeKTPOrpaBUMETPUH
2. | V3ydenue anmapaTypHBIX CXeM KOHOYKTOMETpPHUH. MeTonuka KOHIYKTOMETPHYECKOr0 THTPOBAHUS 10
3. | V3ydeHue anmapaTypHBIX CXeM BOJIbTaMIIEPOMETPHU
4. | KynoHoMeTpuyeckue onpeeneHus Ipy MOCTOSIHHOM CHIIe TOKa
Conep:xkaHue (yxazvlgaemcs nepeyerv OUOAKMUHeCKUX eOuHUY)
Tema 10 Xpomarpaduuecisii ; EIyH.lHOCTB METO/Ia €ro KiacCU(HKaIys, 00JacTh MPUMEHEHHS 4 2
AHATHS . OHOOOMEHHasI, OyMa)kHasi, ra30Basi Xxpomarorpadus 2
IIpakTHyecKue 3aHATUS (MPU HATUYUY, YKA3LIBAIOMCS EMbl) 2
1. | O3HaKOMJICHHE C YCTPOHCTBOM M IIPHUHITUIIOM EHCTBUS XpOMAaTOrpaduaecKOi KOIOHKH
CamocTosiTeJbHAsI padoTa NPU U3YYeHUH pa3iesa
1. TloaroroBka pedepaToB, COCTaBICHHE TEMATHIECKUX KPOCCBOPIOB
2. OrtBeTsl Ha KOHTPOJIEHBIE BOIPOCHI 2
3. CocraBneHue anmapaTypHbIX CXeM MpudOpoB
4. PemeHne BapHaHTOB 33124
5. CocraBreHne OMOPHBIX KOHCTIEKTOB
Conep:xkaHue (yxazvlgaemcs nepeyerb OUOAKMUYeCKUX eOUHUY,)
1. | XapakrepucTuka, 001acTh MPUMEHEHHs METOJIa, eT0 KPaTKUE TEOPETHIECKHE OCHOBBI 2
. 2. KauecTBeHHBIN 1 KOIMYECTBEHHBIN CIIEKTPAJIbHBIN aHATIU3 2
Temall. ATOMHO - IMHCCHOHHBI = 4
AHANNS 3. | Bunpl nconbp3yeMoi anmapaTypbl: INIaMEeHHBIE (DOTOMETPBI, CTUIIOCKOIBI, CIEKTOrpadbl, KBAHTOMETPEI 2
4. | Meroauka BBINOIHEHNS] AaHAIN30B CIEKTPAIEHBIM METOIOM M 00pab0TKa MX Pe3yNbTaToB 2
JlaGopaTtopHble paboThl (npu HanUuULL, YKA3bIBAIOMCS INEMbL) 4
1. | Dxcrpecc aHATU3 AJTIOMUHMS M €r0 CIIIABOB

13




IIpakTHyeckue 3aHATHS (NPU HATUYUU, YKA3LIBAIOMCS 1NEeMbl)

1. | 3yuenune cxeM ¥ NpUHIMIIA PaOOTHI CIIEKTOMETPa, criekToprada 1 KBaHToMeTpa. V3ydyeHne aTiaca CrieKTpalIbHbIX 2
maui. TlocTpoeHne rpalynpoBOYHBIX TpaUKUB
Conep:kaHue (yKazvleaemcs nepeyerb OUOAKMUYecKUx eOuHuy,)
1. | CymHocTh MeTona, 00J1aCTh IPUMEHEHHS 5 2
Tema 12. ATOMHO - 2. | llpuHInuansHele CXeMBI HCIIOJIb3YEeMBbIH MPHOOpOB 2
a0copOUMOHHBIN aHATIN3 3. | Meroauka npoBeICHUS aHATH32a 2
IIpaxkTHyeckue 3aHATHS (NPU HATUYUL, YKA3BIBAIOMCS THEMbL) )
1. | W3ydenne paGoThl aTOMHO- a6COPGIMOHHOTO CIIEKTOMETPA
Conep:kaHue (yKazvleaemcs nepeyerb OUOAKMUYeCKUx eOUuHuy)
1. | CymHocTh MeToaa, 00J1aCTh IPUMEHEHHS 4 2
2. | llpuHIMIuabHeIe CXEMBI HCIIONIb3YEMBbIH MPUOOpPOB 2
Tema 13 PeHTreHocneKTPaIbLHBIIT 3. | Meroauka 00pabOTKH pe3yIbTaTOB aHATU3a 2
aHau3 JlaGopaTopHble padoThl (npu HATUYUL, YKA3bIBAIOMCS] MeMbl) 0
1.
IlpakTiyeckue 3aHSITHS (NPU HATUYUL, YKA3bIBAIOMCSL MeMbl) )
1. I H3ydeHue ycTpolicTBa M MPUHIMIIA ACHCTBUS MPUOOPOB PEHTTEHOCIIEKTPAILHOTO aHAJIH3a
Conep:kaHue (YKa3zvleaemcsi nepeyensb OUOaKmuyeckux eOuHuy)
1. | CymHocTb MeToaa, 00JIaCTh IPUMEHEHHSI 2
2. | Ucnonb3yeMble Ipubopsl 6 2
Temal4. Macc- ClieKTpaJbHbIiH 3. | Merox Bo3OyxaeHust mpo0d. MeTo/iuKa BBINOJIHEHHS aHAIM3a 2
a”HaJaM3 4. | 3auér 2
JlaGopaTopHble paboThl (npu HaIuuUU, YKA3bIBAIOMCA MeMbl)
1.
IIpakTHyecKue 3aHATUS (MPU HATUYUY, YKA3LIBAIOMCS TEMbl)
1. | Usyuenue ycrpoiicTBa 1 MpHHIHMIIA pabOTHI Macc- CIIEKTOMETpa 2
CamocTosiTeJbHAs1 pafdoTa NPU U3YyYeHUH pa3iesa
1. TloaroroBka pedeparos
2. CocraBlieHHE TEMaTHYECKUX KPOCCBOPIOB 16
3. OtBeTsl Ha KOHTPOJIBHBIE BOIPOCHI
4. CocraBjeHHE amapaTypHbIX CXeM IPHOOPOB
5. Omnmcanne METOANK aHAIH3a
Conep:xanue (yKa3pIBaeTcs epeueHb TUIAKTUICCKUX CIMHMIT)
1. | IIpoboordop u mpobOmOATrOTOBKA 2
2. | Pasnoxenue npoObl 2 2
Tema 15. O0mme MeToqnYeCcKHe 3. MeTonpl TEXHUUECKOT0 aHaInu3a 2
YKa3aHus NpoBeAeHus! 4. | TexHonmormyeckas cxema IPOM3BOICTBA M BBIOOPA TOUYEK PoOooTOOpa 2
TeXHHYEeCKOr0 aHAJIU3a 5. | BbIOop aHanm3a ¢ y4eToM CpeHEro XMMHUYECKOTr0 COCTaBa AaHAJIM3UPYEMOTr0 OOBEKTa 2
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Pasnea 3. IloaroroBxa TexHu-
YecKoOi, TEXHOJOrHYecKol u
OPMATHBHOMH JOKYMEHTAI[UH

Pasnea 3. IloaroroBxa TexHu-
YecKoOil, TEXHOJOrHYeCcKol u
HOPMATHBHOI TIOKYMEHTAIMT

112

MJK 03.03 MeTtposorus,
CTAHJAPTU3ALMSA U cePTHHUKAIMSA
Tema 1.MeTtpoJiorus

Tema 2. CTangapTuzanus

Conep:xkanue

CTpyKTypHBIE 3JIEMEHTHI, LIS U 3a7]aud, OCHOBHbIE MOHATHSA METPOJIOTHH. Pa3/ienbl: MeTposorus TeopeTHyecKas,
NpaKTU4ecKas U 3aKOHOJaTeIbHasL.

Teopus uzmepenuii. OcHOBHOI noctynat MeTposiorud. OCHOBHOe ypaBHeHHe u3Mepenuil. lIkanel n3mepeHnii, ux
onpezaeneHus. GakTopsl, BAUAIOLIME HA PE3YIbTaThl U3MEPEHU.

KonuuecTBeHHbIE U KaUeCTBEHHBIE XapaKTEPUCTUKN U3MEPAEMBIX BEJIUUUH: pa3Mep U pa3MEepHOCTb.
[MorpetHocTy: onpezesneHue, KinaccupuKanus, NPUINHbI BOSHUKHOBEHHS, YT YCTPaHEHHUs TIPH OJTHOKPATHBIX
MHOTOKPaTHBIX U3MepeHusax. [IpaBumo «rpex curm». JloBepuTenbHble HHTEPBAJIBI U MOTPEITHOCTH Pe3ylibTaTa
WU3MEPEHUM.

OOBEKTHI METPOIOTHH: BEIUYUHBI (U3NUeCcKUe U HepU3NUEeCKUe. 3HAUCHUS U3MEPAEMbIX BEJIMYHH: HCTHHHEIE,
JeiictBuTeNbHbIE, (hakTHueckue. Eananmel pusndecknx BenunyuH. OCHOBHBIE, JOTOIHUTENIBHbIE M IIPOM3BOIHEIE
eIMHUIBI U3MepeHnid. KpaTHele 1 1obHbIE €IUHUIBI. XapaKTepUCTHKA PA3IMUHBIX CUCTEM EANHMILL.
MexnyHaponHas cuctema equnun ¢pusndeckux Bennuut (CU), ee npumenenue B Poccun. Buecucremubie
eIMHULB! (PU3UYECKUX BEJIMYUH APYTHX CTPaH.

W3mepeHns: - OCHOBa METPOJIOTHYECKON JesATenbHOCTH. Bumsl m3mepennii. Knaccudukaiys BUIOB U3MEPEHHIA:
NIpsIMbI€, KOCBEHHBIE, COBMECTHbBIE, TUHAMUYIECKIE, MHOTOKPATHBIE, CTATHCTUIECKHUE.

Meroasl M3MepeHHH: IOHATHE, XapaKTepUCTHKa. OTajoHHas Oa3a. IloBepouHble CXEMBI: TOCYIapCTBEHHBIC,
nokanpHble. CpencTBa M3MepeHHd, X HasHadeHHe M Kiaccupukamms. CpencTBa M3MEpeHUI M0 TeXHHYECKHM
YCTPOHCTBAM, MX KpaTKas XapaKTEpPHUCTHKA.

l'ocymapctBeHHas cucrema oOecIlieueHHs] eIWHCTBa W3MepeHuil. IIpaBoBble OCHOBBI OOeCHeUeHHsS €IUHCTBA
mmepernnii. OenepanpHpii 3akoH "O0 obecreueHUN eINHCTBA M3MEpEeHHH" M OpraHU3aIllMOHHO-METOIMYECKHUE
JOKYMEHTBL. 1'oCymapCTBEHHasi METPOIIOTHYECKas CIy)k0a W WHBIE TOCYZapCTBEHHBIE CIYXOBI OOecredeHus
€MHCTBA U3MEPEHUIL.

T'ocynapcTBeHHBIN METPOJIOTHYECKIA KOHTPOJIh W HA/I30D: TIOHATHE, BUABI, CEephl pacTipOCTpaHECHHS.

IIpakTuuyeckue padoThl (Npu HATUYUU, YKA3LIBAIOMCI EMbL)

1.

Matematudeckast 00paboTKa pe3yTbTaTOB H3MEPECHUI

2.

IlepeBon BHecucTemHbIX enuann OB B emuanne CU

3

HOBGpO‘IHI)IC CXCMBI

4

CTpyKTypa METPOJIOTHYECKOT0 00eCIIeUCHNUS

Conep:xaHue (YKaszvleaemcs nepeyenb OU0aKmuyeckux eOuHuy)

1

CoaepxcaHI/Ie JUCHHUININHEBI U €€ 3a/1a4H. Pons MCTPOJIOTMU U CTAHAAPTU3 AU B OpTraHU3alluU [IPOU3BOACTBA U
TOBBIIIICHUHN Ka4Y€CTBA MPOAYKINH. HGJ'II/I 1 3a/1a4i CTaHAapTU3alluu B Poccuu. OcHOBHEIE HallpaBJICHUA €€

10
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Pa3sBUTHA. HpI/IHIII/IHLI CTaHAapTU3alluK, X ONPECACIICHUC. CDyHKIII/II/I CTaHJapTHU3allnuu. MCTOHH CTaHJapTHU3alun

MexyHaponHble U pETHOHANIbHbBIE OPTaHU3ALMH [0 CTAHAAPTU3ALUY, UX LENH, 3a/Ja4H.

Opranusanus pador 1o cranaaprusanuu B Poccuiickoit @eneparyn Y poBHE HAIMOHATILHOM CTaHIAPTH3AINH.
TocynapctBennas cucrema cranmaprusamun Poccun (I'CC). Hasznauernne u ctpykrypa ['CC.
MexrocynapcTBeHHas CHCTeMa CTaHAApTU3alUY, €€ LIeNH, 3aAa4l, IPUHIIHIIBL

CpencTBa cTaHAAPTU3AIMN - HOPMATHUBHBIE IOKYMEHTBI: TIOHSTHE, KATETOPHH, BUJIBL.

CraHgapThl: KaTerOpuH, BUIBI U UX KilaccH(UKannoHHbIe pru3Haky. [1opsaok pa3paboTky, corilacoBaHusl,
TIPUHSTHS, ydeTa ¥ IPUMEHEHUsI CTaHAapTOB Pa3HbIX Kateropuil. TpeOoBaHUs K CTPYKTYpe U COJEPKaHUIO
CTaH/IapTOB Pa3HBIX KaTeropuil. TeXHUUEeCKHue yCIIOBHS: ONpee/ieHHe, Ha3HaueHHeE.

MexoTpacieBble CUCTEMBI CTaHAapTU3alMY, Ha3HaYeHUEe, BUbl. ENUHbBIE CHCTEMBI: KOHCTPYKTOPCKOM
nokymenraimu (ECKJ), rexnonorndeckoii jokymentauuu (ECT/I), B o6nacTu oXpaHbl OKpY)Karollei cpeibl
(ECOOQOC), yaudunupoBanHoii cuctemsl nokymenrtaiuu (Y CJI), odecnieuenus eauncta u3mepennii (I'CH),
6esonacaoctu Tpyna (CCBT).

[IpaBoBas 6a3a crangapruzanuu. Penepanbhblii 3aKoH "O TeXHUYECKOM peryaupoBanun’. ['ocynapcTBeHHBIN
KOHTPOJIb U HAJ30p 3a COONI0JIEHUEM 0053aTeNbHBIX TPEOOBaHHUI CTAaHIAPTOB: OOBEKTHI U POPMBI.
OTBETCTBEHHOCTD 32 HapylIeHHE AEHCTBYIOIIEr0 3aKOHOIATEIbCTBA

CranpapTuzanus CUCTEM yIpaBiieHHs kayecTBoM. CTaHAapTH3alus yciayr. MexIyHapOoaHbIe CTaHIapThl IO
skonorun. Ctanmaprusanus HHdopMmalwn o ToBape. CTaHIapTH3AIMS 1 MAPKETHHIOBBIC UCCIICIOBAHNS.

IIpakr

H4YecKHe padoThl (npu HATUYUU, YKA3BIBATOMCS MEMbl)

Crpykrypa u Gpyakuuu PocrexperynupoBanus (HaimoHaapHOro KOMUTETa MO CTAaHJAPTU3ALINN)

HopMmaTHBHBIE TOKYMEHTBI

Vkazarenb HallMOHAJIbHBIX CTaHAapTOB

12

Tema 3. IlonTBep:kaeHue
COOTBETCTBHUS

Conep:xanue

[oxTBepxIeHHEe COOTBETCTBUA M CEpTUGHKAIMA: MX 3HAUCHHE B YCIOBHMAX PHIHOYHBIX OTHOMIEHHH. OOBEKTHI
ceprudukanuy. HomeHKkIaTypa IpoAyKIUH M YCIyT, TOMISKAIHMX 0053aTeNbHON cepTU(UKALUHL.

CyOBeKTBl - y4aCTHHKH CHCTEMbI CEpTU(HKAIMU: HALMOHAJbHBIC, LEHTPAIbHBIE U TEPPUTOPUAIBHBIE OpPTaHEbI,
HCIIBITATENbHBIE JTA0OPATOPUH, SKCIIEPTHI, UX (PyHKINH, IpaBa u 00S3aHHOCTH

CpenctBa ceprudukanui. CTaHzapThl U ApyrHe HOPMAaTHBHBIE JOKYMEHTHI VIS LieJied cepTH( NKaLliH.

[IpaBoBbie ocHOBBI cepTudukaimu. DenepanbHpie 3akoHbl PO 1 OpraHU3alMOHHO-METOIUYECKHE JTOKYMEHTHI 10
ceprupmkanuy. IlpaBuna M HOPMBI, peryIaMEHTHpPYEMbIE JACHCTBYIOIIMMH 3akoHamu: «O 3amuTe mpaB
rorpedurenein», «O TEeXHUIECKOM PETYTHPOBAHUI.

@dopMBI TONTBEPKIACHHS COOTBETCTBUS. CyIMIHOCTE 00sA3aTENFHON 1 TOOPOBOIBHOM CepTH(UKALIIH.
Poccuiickue cucremsr ceprudukammn. Cucremsr obs3atenbHOM —ceprudukamym. CHCTEMBI  JOOPOBONBHOM
cepradukamym. Cxemsl cepruduranuy. ©opMbI U TOPSAOK TPOBEICHHUS CEPTHHUKAIIIH.

[IpaBuna mposenenust ceprudukammu B Poccuiickorr @enepanun. ['ocynapcTBeHHBI KOHTPOIh M HAI30p 3a
coOITFOIeHreM TpaBmII 00s13aTeNnbHON ceprudukanun. [Topsamok BeIaun npenmicanuii u mrpadgos.

Ynupasnerne kauectBoM. Ctargaptser UCO 9000

IIpakr

HYCCKHE 3AaHATUSA

HpaBOBaSI Oa3za CTaHJapTHU3alluN U MOATBCPIKACHUSA COOTBCTCTBUS

CxeMBblI cepTu(HKALIA

Ceptu(uKaT COOTBETCTBHSA

Cucrema kadecTBa Ha NpeANpUATHN

OB (wIN

Cutyanmonssle 3a7a4n 1o 3akoHy «O 3amure mpaB NoTpeOuTenein

30
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CamocTosiTeqibHAs padoTa NPU U3YyYECHHH TeMbI

CamocTosiTenibHas padoTa NPH H3YYECHUH TeMBbI

IIpuMepHasi TeMaTHKAa BHEAyIUTOPHOH CAMOCTOSATEILHON padoThI
Hcropus pa3BUTHSI CTaHAAPTU3ALMN U METPOJIOTUH
Crpykrypa u pyaknun UCO. MexayHapoaHoe Otopo Mep u BecoB (MBMB), MexayHapoaHasi opraHu3aius 3akoHoateascrea u merponoruu (MO3M)
[TprxoBoe KoJUpPOBaHHE IIPOTYKIINU
Crpykrypa 1 GYHKIUN HAIIMOHAIBHOIO KOMHTETA 1o cTaHgapTu3anuu. Padora Texanueckux komureroB. ' KuH. [IpaBa n 0053aHHOCTH TOCHHCIIEKTOPOB 36
[Ikans! cpeAcTB U3MepeHun
Ceprudukats! u 3HaKu cootBercTBHA. Cucremsl ceptudukammu ['OCT P POC-TECT, CoBAcK u npyrue
Ceprudukanus ¥ TexHudeckrue Oapbepsl B Toprosie. CornameHus 1o npu3HaHuIo.
3axon "O 3ammuTe npaB notpeduTenei
Wudopmanmonnoe obecrieuenre cranaapTuzanii. MexxaynaponHast nH(opmanmoHHas cucrema. [locranoBka nHpopManuoHHoro obecrieuenus B Poccun.

YueOnas npakTuka YI1.03

Buasbi pador

. MHCTpyKTaX 110 OXpaHe TpyAd, MPOM. CAHUTAPUU U NPOTUBONOKAPHBIX MEPOIPUATHUIX

. I3ydueHue cTpyKTypbl aHAIMTUYECKOIO KOHTPOJISL HAa IPOMBIIUIEHHOM IIPEANPUATHN

. I3ydenne u ocBoeHHE METPOIOrHYECKOr0 00eCIeYeHHs1, CTAaHIaPTU3aI|H, METOJIOB U3MEPEHUS U aTTECTAlUK J1a00paTOPUH
. Opranuzarus pabodero Mecra rabopaHnra

. OcBoeHHe 0€30MacHbIX METOJIOB BBITIOTHEHUS 1a00PAaTOPHBIX padoT

. OcBoeHHUE NPaBMJI AKCILTyaTallul 000PYA0BaHUS, IPUMEHAEMOr0 Ha y4acTKe XUMUYECKOT0 aHaIHU3a.

7. OcBoeHHE onepanuii, BBIIOIHACMBIX J1a00paHTaMH XUM. aHAIH3a

8.IIpoBeneHue 1a00paTOPHOrO MPAKTUKYMa O CIELTEXHOJIOTHAM aHATUTUYECKOI'0 KOHTPOJI

9. CamocTOATENBPHOE BRIIIOJHEHNE aHATTUTUIECKUX ONpeeNeHU B KauecTBe JabopaHTa

10. IToaroroBka K 3K3aMeHy Ha KBaJH(HKAIIMOHHBIN pa3psil 10 Mpodeccuu «I1a00paHT XMMHYECKOTO aHAIN3a»

90

NN AW~

Bcero: 620

J1s XapaKTepUCTHKH YPOBHS OCBOSHHUS y4eOHOI0 MaTepuajia UCHIONb3YIOTCs ClIeNyIoIe 0003HAUCHUS:

1 — o3HaKOMUTEIBHBIN (y3HaBaHHE paHee N3YICHHBIX 00OBEKTOB, CBOMCTB);

2 — penpOAYKTHUBHBIN (BBIIOIHEHHE EATEIBHOCTHU 110 00pa3ily, HHCTPYKIMU WU N0 PYKOBOJICTBOM);
3-TMIPOAYKTUBHBIN (IUITAHUPOBAHUE M CAMOCTOSATEIBHOE BHIIIOIHEHHE IS TENbHOCTH, pelIeHHe TPOOIEMHBIX 3a1a) .



4. YCJIOBUSA PEATINBALIIMU TPOPECCHUOHAJIBHOI'O MOAYJIA

4.1. MaTepuajibHO-TeXHUYeCKOe o0ecriedeHne

Peanuzanus HpO(l)eCCI/IOHaJ'H)HOFO MOAYJIA MpeArnojaaract HaJlu4ue yqe6Hbe KaOWHETOB «ABTOMAaTHU3aLHHU

TEXHOJIOTMYCCKUX ITPOLICCCOBY, «MCTpOJIOFI/II/I, CTaHJApPTU3AUU U MOATBEPKIACHUS COOTBETCTBUS, na6opaTop1/m
«XHUMHYECKUX U (I)I/I3I/IKO'XI/IMI/IHGCKI/IX METOA0B aHAJIU3a»

O0opynoBaHue y4yeOHOro KabuHera U padoumx MecT KaOuHeTa «ABTOMATH3AIMH TEXHOJOTHMYECKUX

MPOIIECCOBY

©CoN~wWNE

e
Ny

o
B W

IIepcoHaIBHBIN KOMIBIOTEDP

IIpoexrop

JlabopaTopHbI€ CTOJIBI « ABTOMATHKAa)

Makersl TpaH3uCTOpa MOJIEBOT0O

Makets! I0JIylIpOBOJHUKOBOIO IM0/1a
Tepmormapa TXK

[Norennmomerp nocrostHHOro Toka Tuna I111-63
Cueruuk xuakocrd tuna HHDKY-2511-16
Cyerunk ra3oB potaioHHbIi THNa PI'-40

. Manomerp MeMOpaHHBIH (TIPY>KHUHHBIN)

. ABTOMaTHUeCKU# ypaBHOBeIIeHHbIH MocT Tuia KCMY
. ABTomatmdeckuii moreHmomerp Tuna KCITY

. Pene nepemennoro toka tumna PI1-26

. Pene anexrpomarautHeie Trna PO-2100

TexHnuyeckue cpeacTBa o0yyeHusi kabuHera «MeTpoJIOTUH, CTAHIAPTU3AIUH U MTOATBEPKICHUS COOT-

BCTCTBHUAN,

oukrwhdE

IlepconanbHbie KOMIBIOTEPHI U MIHTEpHET

IIpoektop

Ckanep

ITpunTep

HHTepakTrBHAS TOCKa

Kanbkynaropsi

Oo6opyaoBanue jgadopaTopuu M padboyux MecT JadopaTopum «XMMHYECKUX U (DU3UKO-XUMHUYIECKUX

METOAOB aHaJIMU3a»

1.

wmn

Crennmsl: neproandeckas cucrema /[.1.MenneneeBa; Tabnia pacTBOPUMOCTH BEIIECTB; PSI HAPSIKCHUN
METaJJIOB; €AMHHIIBI (PU3MYECKUX BEIHYNH; PAJI DJIEKTPOOTPHUIIATEIIEHOCTH IIEMEHTOB

[ImakaTel: XUMHUYeCKHe peaKIny;, CTPOSHHE BEIIECTBA; HOMEHKIIATypa

Mopenu: KpucCTaJUIMUEcKasl perreTka MOBapeHHON CONH; KPUCTAUTHYEeCKass pelieTKa Kenes3a; KpUCTauTh-
yecKas pelieTka Menu; KpUCTaJUTHMUeKas pemieTka rpadmura; HaOOp mapocTep KHEBBIX MOJENel A Co-
CTaBJICHUSI MOJIE€IE aTOMOB

YueOHbIEe HUITBMBI

®otomerp dorornexkrpuaecknit KOK-3-01

®doroanekrpokonopumerp KOO

®oroanexrpokonopumerp GIK-H-56

pH-Merp-uonomep «Annon-4101», «MynbTutecT»

OneKkTpoll MOHOCENeKTUBHBIN Fe3+

. DneKTpod uoHoceneKTUuBHbIM Ca2+

. Onektpoj noHocenektuBHbIi Cl-

. DNeKTpod UOHOCENEeKTUBHBIN F-

. Onexrpon cpasuenus: DCJI-63-07

. Dnextpon OCp-10108/3.5 (Ag/AgCl)

. Onexrpon ICp-10100/3.0 (Ag/AgCl)

. Penokc- anextpon OPI1-105  (Pt)

. Kongykromep «MynbTutecT»

. Becsl mabopartopusie pasromieune BJIP-200
. Becwl paBaonneune BJIP-1000

. Anamutrueckue Beckl HL-202 (Smonwust)
. Ananutnueckue Becbl GR-202 (Snonmust)
. Becnl o6mero naznauenuss HL-2000
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23. Becet BT-1000r

24, Tleub mypenprassMUMII-1011

25. Ileus mydenpnassMUMII-21

26. AxBamuctuiisatop J13-05

27. Dnexrporuuta LOIP LH-402 (JIAB-ITH-01)
28. Dnextpornura LOIP LH-403 (JIAB-ITH-015)
29. JIabopaTopHass MarHUTHAs MeIIaJIKa CO MTAaTHBOM
30. llxad cymmmsabit CHOJI 58/350

31. llratus naboparopusrii AIT-1I1A-02

32. Lentpudyra

33. HaGop mosunponuieHOBOM MOCYIbI I XUMHH
34. JIabopaTopHasi mocyaa

35. XuMuveckre peakTUBbI B MaTepHaIbl

4.2. UudopmannoHHoe odecriedyeHue 00y4eHus

Oobs3aTesbHAsA TUTEpaTypa
1. Illummaper B.}O. Apromatn3anusi TeXHOJIOrHYeCKuX mporeccoB. Yueouuk CIIO. M., Ul "Akagemus", 2018.

I'pud.
pud 2. lllutmvapes B.1O. Apromartuka. Yueouuk.M., U1 "Axkanemus", 2009. I'pud.
3.1Hummapes B.JO. TunoBble 37eMEHTHI CHUCTEM aBTOMAaTH4Yeckoro ympaeienus. YueOnuk CIIO. M., HI]
"Axanemus", 2007. I'pud.
4. Kenum IO M. KoHTposs U METpOSIOTHUECKOe 00ecIeueHre CPeCTB U crcTeM aBToMartusaiun. Y ueonuk CI1O. M.,
U1l "Axkanemus", 2017.I'pud.
S5.IanreneeB B.H. OcHoBbI aBTOMaTH3anuu nponssoactea. Yuednuk CI10. M., UL "Axkanemus", 2018. I'pud.
6. Kenum 10.M. TuroBsie 371eMEHTBI CHCTEM aBTOMAaTHUECKOr0 yIpaBieHus. YueOHoe mocobue. M., Bricmas 1mikona,
2006. I'pud.
7.bepukamBunu B.11. Dnekrponnas texuuka. Yueouuk CI10. M., UL "Axkanemus",2018. ['pud.
8.. Ananuruueckas xumus. [lox pen. Mimenko A.A. Yueonuk CI1O. M., UL "Akanemus", 2004, 2019. I'pud.
9. bopucosa O.M., CanbaukoB B.J[. XuMudeckue, pU3MKO - XUMHUYECKHE U (HU3HMUECKHAE METO/IbI aHaIn3a. Y YeOHHK.
M., "Meramnyprus",1991. T'pud.
10.Komesass W.I1., Kanke A.A. Merponorus, cranaaptusanus ceprudukanus. Yueouuk. M., U "dopym" -
WH®PA-M",2009. [pud.
11. KnesneeB B.M. u ap. Merposorus, crannapruzanusi, ceprudukanus. Yueonuk. M., U/] "dopym - UHOPA-M"
2004. T'pud.
JonosHuTebHAS TUTEPATYyPa
1. benenpkuit A.M. ABTOMaTH4YECKOE YIIpaBI€HNE METAILTYPTHUECKUMH Tporieccamu.- M.: Meramryprus, 1989;
2. EwmenpsuoB A.U., Kanauk O.B. IlpoekTupBoaHre CHCTEM aBTOMATH3AI[MKM TEXHOIOIMYECKUX MPOIECCOB .-M.:
OHeproatomm3aat, 1983;
3. CraposepoB A.I'. OcHOBBI aBTOMAaTH3AIMH IIPOU3BOACTBA.- M.: «MarmrHocTpoeHuey, 1989;
4. YexBacun A.H., Cemun B.H., Ctapoay6 K.f. OcHoBBI aBTOMaTHKH. M,: «DHEpTUD), 1994;
5. Komnocos C.I1., Kanmsiko U.B., Hedemosa B.M. Dnements aBToMatuku. M,: «MammrocTpoernuey, 1990;
6. OcHoBHbIE MOHATHS aBTOMATHKH. Tepmunonorus. Bemmyck 71. M,: «Haykay, 1996;
7. Twum3oypr C.A., Jlextman W.5., Manos B.C. OcHOBBI aBTOMaTHKH U TeleMeXxaHUuKu. M.: « QHeprus», 1988;
8. Kopomnes I'.B./mepeBon c Hemenkoro/ B.B. MBanoB OcHoBEI aBTOMaTH3anuu. M.: Beicmas mkoma, 1990
9. Mypun I'.A. Temorexauaeckne n3MepeHd U TpuOopsl.- M.: DHeprus, 1978;
10. JIuduua U.M. Cranmaptuzanus, merponorus u ceptuduxanus. — M.: OOO "FOpaiit — Uznat", 2002.
11. Huxudopor A./l., bakues T.A. Merponorusi, crangapTu3aius u ceprudukanus - M.: Beicmas mkoma, 2002
12. KpsutoBa I'.Jl. OcHOBHI cTangapTH3anuu, ceprudurkanuu, merponorud — M.: FOnutu, 2003
13. VYkasarenp HallMOHANBHBIX CTAHAAPTOB B 3 TOMaX.
14. Mazyp U.N, lllanupo B.l. Yrpasnenue kauectBoM-M.: Omera —JI, 2005
15. 3akon "O Texnndeckom perynupoBanun" 27.12.2002 roga Ne 184-®3,
16. 3akon "O6 obecrieuennu equacTBa H3Meperuii” (27.04.93 Ne 4871-1)
17. 3akon "O 3ammre npaB norpeduteneir” (7 dpespans 1992 Ne 2300-1)
18. T'OCT P 1.0 I'ocynmapctBenHas cuctema cragaaptusaiuuyd PO. OcHOBHbIE TONOXK EHUSI.
19. TOCT P 1.2 I'CC P®. Ilopsinok pa3paboTKu rocyAapCTBEHHBIX CTaHAAPTOB.
20. MexrocynapcTBeHHas cucTeMa craHaapTusanuu - M.: M3a-Bo crannapTos
21. TOCT P HCO 9000 Cucrema MeHemxkMeHTa kKauecTBa. OCHOBHEBIE MTOJIOKEHUS U CII0BAPb.
22. TOCTP HCO 9001 Cucrema MeHeIKMeHTa KadecTBa. TpeOoBaHUS.
23. 2.1. YueOHUKH U y4eOHBIC TTOCOOUS:
24, 2.1.1 BacuwseB B.I1. Aramutndeckas xumust.: JIpoda.2004
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25. 2.1.2 TnyookxoB, .M. AmnamutHyeckas XuMus: YYeOHWK JUIsI CTYACHTOB  YUPSKACHUH  CpPEITHErO
npoeccronansHoro oopasosanus / FO.M. I'my6okos, B.A. T'onoBauesa, 10.A. Edpumosa; Ilon pen. A.A. Umenko. -
M.: U1 Axanemus, 2015.

26. 2.1.3. lopoxosa E.H., IIpoxoposa I'.B. 3agauu u ynpakHeHHs 10 aHAIUTHYEeCKON xumun. M.: Briciias mxona. 1984

27. 2.1.4. JIypse 0.1O. CrpaBounuk no ananurtudeckod xumuu. M.: Xumusd. 1989

4.3. O0uue TpedOBaHNUs K OPraHu3anuu 00pa3oBaTeJIbHOI0 Mpolecca
OcBoenne mpodeccuonampbHoro monyias I[IM.03 mpemycMmaTpuBaeT TpeABapUTEIbHOC HW3YUECHUE CTYICHTAMHU
JICITUATUTAH [UKJIOB:
— 00mIero ryMaHUTAPHOTO U COUAIEHO-3KOHOMHUIECKOT'O;
— MaTeMaTH4YeCKOro M 00IIEro €CTECTBEHHOHAYYHOIO;
— TpoheCCHOHAIBLHOTO;
pa3zenos:
— yuyeOHas NPaKTHKa;
— TPOMEKYTOUHAsS aTTECTAIIH;
MOJTYJICH:
— TIM.O1 IloaroroBka u BeJieHUE TEXHOIOTHUECKOTO MPOIlecca MPOM3BOJICTBA IIBETHBHIX METAJUIOB U CILJIABOB
— TIM.02 OGcnyxuBaHUE OCHOBHOI'O, BCIIOMOTaTEIbHOIO TEXHOJIOIMYECKOT0 000PYI0BaHUS M KOMMYHHUKAIIUN B TIPOU3BO/I-
CTBE I[BETHBIX METAJUIOB U CILIABOB

4.4. KaapoBoe obecnieueHne 00pa3zoBaTeJIbHOI0 mpouecca

TpeboBanns K KBamU(pUKAIMK WH)XEHEPHO-TIEJarornyecKuX KaJpoB, OOECHEeYrBarOmMUX OOy4YeHHE IO
[IM.03: Hanunuwe BeICIIEro MpogecCHOHaIBHOr0 00pa3oBaHusl, COOTBETCTRYoNIEro nmpod o Mmonyis « KoHTpoib
MPOMEXYTOYHBIX W KOHEYHBIX MPOAYKTOB B INPOM3BOJCTBE IBETHBHIX METANIOB U CIUIABOB» W CHEIUAIBHOCTH
«Mertamyprusi IIBETHBIX METaJIIOBY.

TpeboBanus K KBaTU(UKANNA WHXXCHEPHO-TIEIATOTHMISCKUX KaJpoB, OO0ECIIECUMBAIONINX PYKOBOACTBO
yaebHoit mpaktukoi YI1.03: Hamudme BBICIIEro MPodecCHOHATEHOTO 00pa30BaHMs, COOTBETCTBYIOIIETO TTPO]IITIO
Moyt «KOHTpOITb IPOMEKYTOYHBIX M KOHEUHBIX MPOIYKTOB B MPOU3BOJCTBE IBETHBIX METAJIOB U CILIABOBY» H
CHEeNHUaTbHOCTH «MeTaTyprys BETHBIX METAJIOBY

5. KOHTPOJIb U OHLEHKA PE3YJbTATOB OCBOEHMs IPO®ECCHO-
HAJIBHOI'O MOAYJA (BUOA IIPOPECCUOHAJIBHOU JEATEJIBHOCTHN)

KonTpons u omeHka pe3yinbTaToOB OCBOEHHUS MPO(ECCHOHATBHOTO MOAYNA (BHAA MPOQeccHOHATbHO
NEeSITeTPHOCTH)  OCYIIECTBISIETCA MPENOAaBaTesIMH B IPOIECCE MPOBEINCHHUS MPAKTHYECKUX 3aHITHIA,
TECTHUPOBAHMS, a TaKKe BBINOJTHEHUS OOYJalOIUMUCS] WHAWBHIYaJIbHBIX 3aJaHUN, MPOEKTOB, HMCCIEI0BaHUH.
NToroBsIit KOHTPOIH 1O MPOQECCHOHATEHOMY MOYITIO TIPOXOIUT B opMe dk3aMeHa. DOpMbI 1 METOIBI KOHTPOIIS
Y OLIEHKH DPE3yIIbTaTOB OOYUYEHUS TO3BOJISIFOT MPOBEPSTh Y CTYAEHTOB C(HOPMHUPOBAHHOCTH MPOQECCHOHATBHBIX
KOMIICTCHITHH.

Pe3yabTaTsl
DopMBbI U METOABI
(ocBOEeHHBIE
OcHoBHBbIE MOKA3aTe/IN OLIEHKH pe3yJibTaTa KOHTPOJIA U
npogeccHOHAIBH

OLIEHKH
ble KOMITETEHIIHH)

— BEIOOp CHIPBS IS TIpOIIecca; Texymuii KOHTPOIIb

- IPUMCHCHUC PE3YJIILTATOB J'Ia60paT0pHLIX I/ICCJ'IGHOBaHI/Iﬁ JJIsL HPUHATHSA
pemeHHﬁ 0 Ka4CCTBC ChIPpbA

IIK 3.2 Onenu-
BaTh Ka4eCTBO
MIPOMEKYTOUHBIX
MIPOTYKTOB

— OIpeJIeNIEHUE OCHOBHBIX MPOMEKYTOUHBIX IPOAYKTOB M UX MapaMeETPOB;

— BBI0Op H/I Ha ncnonb3yemMble MPOMEXKYTOUHbIE MTPOTYKTHI;

— BBIOOp METOIOB aHAIN3a MMPOMEKYTOUHBIX TIPOIYKTOB;

— BBIOOp 000PY/IOBaHUs, OCHACTKH, BCIIOMOTaTEIbHOTO HHCTPYMEHTA, MaTe-
pHAJIOB JUIsl COOTBETCTBYIOMIETO METO/IA AHAIIN3A;

— BoeI0OOp H/I Ha CBIPHE; B dopme:

— BBIOOp METOIOB aHAJIN3a CHIPHS IS OIIPEACIIEHHS COCTABA; - 3AIIUTHI
MK 3.1 Oueru- — BBIOOp 00OPYJ0BaHUsA M OCHACTKM, BCTIOMOraTeIbHOr0 HHCTPYMEHTA M Ma- | J1a00paTOPHBIX M
BATH KAYCCTRO He- | TCPHAJIOB I COOTBCTCTBYIOH.ICFO METO/1a aHaJIN3a CHIPhS; NPaKTHYECKUX
XOJTHOTO CHIPbSL — wucnonb3oBanue nokazanuid KUII mist onpenenenus conepkanus pa3and- pabor;

HBIX BEILECTB; - TECTUPOBAaHUS;

- Ka4€CTBO MPOBEACHUS aHAIIN3a CHIPbS; - KOHTPOIBHBIX

pabor 1mo Temam
MJIK.

Brmonnenune
WHIIUBUYaTbHBIX
3aJlaHUH IO TeMaM
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— wucnonb3oBanue nokazanuit KUII qyist onpenenenust coctaBa mpoMexXyTou-
HBIX MPOJYKTOB;

— KaydecTBO MPOBEJICHUS aHAIM3a;

— TpHUMEHCHUE PE3yIbTaTOB JIA0OPATOPHBIX UCCIICIOBAHUMN ISl TIPUHSITUS
pelIeHr 0 KaueCTBE MPOMEXYTOUYHBIX TPOAYKTOB

IIK 3.3 Onenu-
BaTh Ka4yeCTBO I'0O-
TOBOM MPOTYKIIUU

— OIpeieNIeHue HOMEHKIATyphl TOTOBOM MPOAYKLIUHY;

— BBIOOp H/I Ha roTOBYIO IPOAYKIIHIO;

— BBIOOp METO/IOB aHAIIN3a TOTOBOH MPOILYKIINH;

— BBIOOp 000pY/IOBaHMS M OCHACTKH, BCIIOMOTaTEIbHOI'0 HHCTPYMEHTA U Ma-
TEpPHAJIOB I COOTBETCTBYIOILETO METOIA AHAJIN3A CHIPbS;

— wucnons3oBanue noxasanuid KNI ans onpenenenus xapakTepuCcTUK TOTO-
BOM MPOAYKIUH;

- Ka4ueCTBO MPOBEICHUS aHAJIN3a;

— TpUMEHEHHUE Pe3ybTaTOB JIa00OPATOPHBIX MCCIIETOBAHUM 115l TIPHUHATHS
peleHni 0 KayecTBe TOTOBOM MPOTYKITHH

IIK 3.4 Odopm-
JISITh TEXHOJIOTUYe-
CKYIO U HOPMAaTHB-
HYIO JIOKYMEHTa-
U0

- Ka4ecTBO 0(hOpMIICHHs Ta0OPATOPHBIX M MPAKTHICCKUX padoT, pedepaTos,
OTYETOB, MHUBUAYAIbHBIX 3aJaHU, IPOSKTOB

IIK 3.5 Brrimosn-
HATH HEOOXO/IU-
MBbI€ THITOBBIC pac-
YeThl

— BBIOOp JIAaHHBIX M KQYECTBO PACUETOB IPU BBINIOJIHEHUH J1a00OPaTOPHBIX U
MPaKTUYECKUX pabort;

— BBIOOp PacXOAHBIX KO3 (HUIMEHTOB U HOPM PacXojia ChIPbS;

— aHaiM3 pacuéToB Ha COOTBETCTBHE UX METOAMKAM BBITIONHEHUS;

- BEIOOp M MCHOJIb30BaHUE TTAKETOB MPUKIIAIHBIX IIPOTPaMM ISl pa3paboTKu U
npoextupoBanust KUII u metonos aHanusa

MJIK

3a4eTs! 10 yueOHOM
MPaKTUKE U TI0
KOXIOMY H3
paszenos
npoheCCHOHATBEHOT
0 MOZYJISL.

DK3aMeH 10
podeCCHOHATHHO
My MOJTYJIIO.

Pa3BuTre 00IIMX KOMIIETEHIIMM M 0OECIICUNBAIONINX UX YMEHUH OLIEHUBACTCS CICAYIOIIUMHU (hOopMaMHu U

METOIaMH.

Pe3ysbTaThl (OCBOEHHBIE 001IIME
KOMIETEHIUH)

OcHOBHBIE OKA3aTeJIH OLEHKHU
pe3yJbTara

(I)OPMLI H METOAbI KOHTPOJIHA U
OLCHKH

OK | IloHMMATh CYIIHOCTB M COLUATH-
HYIO 3HAYUMOCTh CBOEH Oyayleit mpo-

(deccun, IPOSBIIATH K HEW yCTONYMBBIHA

HHTEpec

JleMoHCTpanust uHTEpeca K Oymy-
et mpodeccun

- O1ieHKa CTENeHN aKTUBHOCTH y4acTHs
Ha ayJUTOPHBIX 3aHATUAX

- O1ieHKa CTeNeH! aKTUBHOCTH yJacTHs
B KOH(EpeHIMH 10 pe3ynbTaTaM
MPaKTHKU

OK 2 OpraHu30BbIBaTh COOCTBEHHYIO

JeATENbHOCTD, BEIOUPATh TUIIOBBIE Me-
TOJIBI M CTIOCOOBI BHIIONHEHHUST TIPOdec-
CHOHAJIBHBIX 33]1a4, OLEHNBATh UX d(¢-

(EKTUBHOCTD U KAYECTBO

- BeiGop u npumeHeHre METOI0B U
Cr1oco00B pereHus mpogeccuo-
HaJIbHBIX 3a1a4

- Ouenka 3¢ dexkTuBHOCTH U Kaue-
CTBA BBINIOIHEHUS

Pemrenne MexxIUCIMIUTMHAPHBIX 3aad.

OK 3 IlpuHNMATh pemeHus B CTaH-
JAapTHBIX M HECTAHAAPTHBIX CHTYalHUsIX U
HECTH 32 HUX OTBETCTBEHHOCTh

- Pemenne craHnapTHBIX U HECTaH-
JApTHBIX NPO(eCcCHOHANBHBIX 3a1ad

Pewienue npaktuyeckux 3aJaHum.
WuTepnperanus pe3ynbTaToB
HAOII0ICHUH 32 NEeITEIbHOCTHIO
00y4aromerocs B mporecce 0OCBOCHUS
MOITYJIS

OK 4 OcymiecTBIsATh MOUCK U UCTIONb-
30BaHUE WHPOPMAIINHU, HEOOXOIUMON
Tt 3¢ GEKTUBHOTO BEITIOIHEHUS TIPO-
(heccroHaNBHBIX 331124, PO eccruo-
HaJIbHOT'O U JIMYHOCTHOT'O PAa3BUTHS

- D¢ deKTHBHBIN MONCK HEOOX OJTH-
MO HHPOPMAaIINH;

- Ucnonp3oBanne pa3iIMIHBIX
HCTOYHHUKOB, BKITIOYAs
JJICKTPOHHBIE

IMoaroroBka  pedepaToB, IOKIAJOB,
BBIMOJTHEHHE OTYETOB IO MPAKTHKE

KadgecTBeHHOE BBIIOTHEHIE Tpaxk-

3aueT nmpakTHYecKux pador,

OK 5 Hcmonmp30BaTh HHPOPMALMOHHO- | THYECKUX 3aJlaHUI B paMKax ocBoe- | HopMOKOHTpONb 3JIEKTPOHHBIX
KOMM YHUKAIITHOHHBIE TEXHOJIOTUU B must MJIK «H(bOpMaMOHHBIE TEX- | BapHAHTOB 3aIaHHA
PO eCCUOHATHFHOM IEATETFHOCTH HOJIOTHH B TIPO(ECCHOHATBHON Jesi-

TEITLHOCTH

Perenne HecTaHIAPTHBIX TTpOdec- Pemienne  cuTyallMOHHBIX — 3aJaHUM.

OK 9 OpueHTHpOBaTHCS B YCIOBHUIX
YacTOW CMEHBI TEXHOJIOTUH B IpodeccH-
OHaJIbHOHN JeATEIbHOCTH

CHOHAJIbHBIX 3aJ1a4 B o0JactTu pas-
pa6OTKI/I TCXHOJIOT'MICCKUX IPOoLeC-
COB, UX ABTOMATHU3allu U KOHTPOJIA

HpaKTI/I‘ICCKI/IX 3aaa4
TpCHI/IHI‘I/I, JCJIOBBIC UT'PHI.
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