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O06o06mIeHHas CTpyKTypa (OH/Ia OIIEHOYHBIX CPEJCTB YICOHON AUCIUTITHHBI

Tema

Kon ¢popmupyemoii
KOMIeTeHIU!

3HaHus1/ymMeHus

KonTposanpyomee meponpusitie (3xk3aMeH,

3a4eT, KypcoBOil POEKT M T.IL.)

3arpsi3HEHHE BO3/YILIHON Cpe/bl.

OK.9 IIK.14/HA

35. UMETh NpEeacTaBJICHUE O TEHACHIUAX Pa3BUTUS HHCTPYMEHTAJIBHBIX CPEACTB KOHTPOJIA
COCTOSIHUA oxpy)l(a}omeﬁ Cpe€abl y4 IMPUMEHATH OCHOBHBIE METOBI (1)]/131/1'{€CKO-XHMI/I'{GCKOFO
HCCIICIOBaHUA SIBJICHUH ¥ CBOMCTB 00BHEKTOB MaTepruaibHOro Mupa

3auer

3arpsi3HeHHE 3eMEIIbHBIX PECYPCOB.

35. UMETh NpEeaAcTaBJICHUE O TEHACHIUAX Pa3BUTUS HHCTPYMEHTAJIbHBIX CPEACTB KOHTPOJIA
COCTOSIHUA Oprmammeﬁ Cpeanl y4 MPUMEHATH OCHOBHBIE METOIBI (bHSH‘{eCKO-XHMH'—[eCKOFO
HCCIICTOBaHUS SIBJICHUH M CBOMCTB 00BHEKTOB MaTeprUaIbHOr O MUpa

3auer

331']39[3]—[6]—11/16 TIOBEPXHOCTHBIX U IMMOA3EMHBIX
BOJI, aHAJIU3 CTOYHBIX BOJI.

35. UMETh NPpEeaACTaBJICHUE O TEHACHIUAX Pa3BUTUS HHCTPYMEHTAJBHBIX CPEACTB KOHTPOJIA
COCTOSIHUA Oprmammeﬁ Cpeabl y4 NPUMEHATH OCHOBHBIE METOIBI (bmuqecr(o-ngqucxoro
HCCIICTOBaHUSA SIBJICHUH ¥ CBOMCTB 00BHEKTOB MaTepruaIbHOr 0 MUpa

3auer

["a3oBas xpomaTorpadus 1 ee NpUIoKEHHs,
TypOuaumMeTpus, poromerpus, aTOMHO-

32. 3HaTh OCHOBHbBIC METO/IUKH ITOJATOTOBKH M aHAJIh3a l'lp06 BOJbI, BO31yXa, IIOYBHI B
n1abopaTopuy 33. 3HaTh YCTPOHCTBO M MPUHIMI PabOTHI anmnapaTypsl A7 0T6opa mpod

I1IK.14/HU 3auer
aﬁCOpﬁLll’lOHHaﬂ CIIEKTpOMETpUA, BO31yXa, BOJAbI U MOYBbI 34. 3HaTh OCHOBHBIE BUJIBI U XapaKTEPUCTUKH U3MEPUTEIBHOT O
IOTCHIIMOMETPHS, MHAUKATOPHBIC pr6Kl/l. 060py1103a1-lm{ N AHAJTUTHYCCKUX CPEACTB SKOJIOTHICCKOr0 MOHUTOPUHI'A
ATtomHO0-abcopOLOHHas crieKTpodoToMeTpus,
aTOMHO-3MUCCHOHHAs CrieKTpodoTomMeTpus,
SMHCCHOHHAs IIaMeHHask HOTOMETpHS, 32. 3HaTh OCHOBHBIC METO/IMKH IIOATOTOBKU U aHAJN3a IIPO0 BOABI, BO3/yXa, HOYBBI B
(doromerpus, TypOuaumerpust, Gpryopumerpus, nabopaTopuu 33. 3HaTh YCTPOMCTBO M MPUHIMIT pabOTHI arnaparypsl st 0Toopa npod Javer
UK-cniektpodoToMeTpusi, HOHOMETpPH S, BO3JLyXa, BOJbI H II0YBBI 34. 3HATh OCHOBHBIC BU/IbI H XaPAaKTEPUCTUKN U3MEPHUTEIBHOTO
MHBEPCHOHHAs BonbTammepomerpus, [K u 000pyI0BaHHs U aHATUTHIECKHX CPEJICTB SKOIOTHYECKOr0 MOHUTOPHHTA
MOHHAast XpoMaTtorpadus, THTPUMETpPHS,
IPaBUMETPHS, PaAHOMETPHSI.
TuTpuMeTpus, rpaBUMETpHs, (POTOMETpHS,
TypOuuMeTpus, (Giyopumerpus, aTOMHO-
a0copOLMOHHAS CIEKTPOMETPHSI, IMUCCHOHHAS
34. 3HaTh OCHOBHBIC BUJIbI I XapAKTCPUCTUKH U3MEPUTEILHOI0 000PYIOBaHUS U
1aMeHHasi GOTOMETpHs, KOHTYKTOMETPHS, 3auer
QHAJINTHYECKHX CPECTB IKOJIOTHIECKOr0 MOHUTOPHHIA
HOHOMETpHS, TOTCHIIMOMETPHS, TTOJsIporpadus,
xpomarorpadus (I'X, KX, TCX),
OHOTECTHPOBaHHUE.
y1. BeIOUpaTh Haubonee 3h(HheKTUBHBIE METO/BI KOHTPOJIS, C TOMOIIBIO KOTOPBIX MOT'YT OBITh
JOCTHIHYTHI HanboJIee JJOCTOBEPHBIC PE3yIbTAaThl B KOHKPETHBIX YCIOBHSX
OmnpeziesicHne CBUHIA U PTYTH B CMBIBaX CO po(ecCHOHANBHON IEeATENbHOCTH y4. IPOBOAUTE OTOOP P00 BOIBL, BO3AYXa M IOYBHI U Jauer

CTEeH H 000pyJOBaHHS.

AHAJIU3UPOBATH HpO6I)I Ha CoAep)KaHUuE BPEIHBIX an/IMeceﬁ y5 MOJIB30BaTHCA
HU3MEPUTEITBHBIM O60py,[[OBaHI/IeM 1 aHAJIMTUYECKUMHU CPEACTBAMH SKOJIOTHIECKOI O
MOHHUTOPHUHI'A




OHpCI[CHeHI/Ie 30JIbHOCTH JIMCTHEB, XBOU, ITOYECK
1 KOPBI APEBECHBIX paCTeHHﬁ, Kak

yl BBI6I/IpaTI) Haubosee 3(1)(1)CKTI/IBHI>IG METOABI KOHTPOJIA, C IOMOIIBIO KOTOPBIX MOT'YT OBITH
JOCTUTHYTHI Haubosee JAOCTOBEPHBIC PE3YJIbTATHI B KOHKPETHBIX YCIIOBUAX
HpOCI]eCCI/IOHaJII)HOI\/’I JACATCIIBHOCTH y4 IIPOBOAUTH 0T60p Hp06 BOJKBI, BO3yXa U MMOYBBI U

TIK.14/HA . 3auer
WHMKALMOHHOIO [TPU3HAKa 3arps3HEHUS aHaJIM3UPOBATh MPOOBI HA CONIEP)KAHKIE BPESAHBIX IIPUMECEH Y5. MOJIb30BATHCS
BO3JIYLIIHOM CPEbl TSHKEIBIMUA METaJJIAMH. HM3MEPHUTEIBHBIM 000pPYI0BaHHEM U aHATUTHYECKUMH CPEICTBAMH 3KOJIOIHIECKOTr0
MOHHTOPHHTA
y1. BeIOUpaTh Hanbosee 3 (HEeKTUBHBIC METOIBI KOHTPOJIS, C IIOMOIBI0 KOTOPBIX MOT'YT OBbITh
3arpsi3HEHHE MUILEBIX IPOJYKTOB HUTPATAMU U JIOCTUTHYThI HAan0O0JIee JJOCTOBEPHBIE PE3yJIbTAThl B KOHKPETHBIX YCIOBHUSX
HX ONPE/EIICHUE B Pa3JIMYHbBIX OBOIIHBIX po(eCcCHOHAIBLHOM JeSTeIBHOCTH Y4. IPOBOANUTH 0TOOP P00 BOJbI, BO3/LyXa U MIOYBBI U 3auer

KyJIBTypax B 3aBUCUMOCTH OT BHJIa, COPTA,
opraHa, TKaHH.

AHaJIU3UPOBATH l'IpOGLI Ha COACp)KaHUE BPEIHBIX npuMeceix’[ y5 ITOJIb30BaThCs
U3MEPUTECIIBHBIM 060pyz[013a1—meM 1 aHAJIMTUYECKUMU CPEACTBAMU 3KOJIOTHYECKOI' O
MOHUTOPHUHI'A




denepaiibHOE TOCY1apCTBEHHOE OI0PKETHOE 00pa30BaTeNbHOE YUPEXKICHUE
BBICILIET0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEeHHbIN TEXHUUYECKUN YHUBEPCUTET)

Kadenpa nmxeHepHbIX TPOOJIEM SKOJIOTHN

KommiekT 3aganuii 1j1id 3a4era

10 TUCLUIUIMHE
Metoap! 1 TprOOPBI KOHTPOJISI COCTOSIHUSL OKPYXKAIOIIEH Cpebl

IIpuMepHBIil nepeYeHb BONMPOCOB K 3a4eTy

Tutpumerpuueckuii ananus (tutpoBanue). CyTh MeTO/IA.

Meroauka onpeneneHus cyiab}aToB B BOJE.

Meroauka onpeaenenus xaopuaos B Boge (TOCT 4245-72).

Mertonuka onpenenenus ooueit xéctkoctu Bojasl (TOCT 4151-72).

JlocTOMHCTBA M HETOCTATKN METO/1a TUTpoBaHus. [lorpennocTn n3MepeHuii.
Crnekrpockonus. OcHOBHbIE NOHATHUS. VcTopus pazButus metoaa. Ob1acTu NIpUMEHEHHUSI.

NoogkrwbdE

CymHoCcTh MeTo1a HHPPAKPACHOUW CTIEKTPOCKOIIHH.

[Ipuboper nmns  wHppakpacHo#t cnekrpockonuu. JloctomHcTBa u  Hemoctatku MK-
crieKTpoMeTpoB. [lorpemnocTy uaMepeHuni.

9. Meroauka W3MEPEHH MAacCOBOM KOHIIGHTpAIMd HEQTENPOIYKTOB B CTOYHBIX BOJAX
MetoqoM MK-cnekrpockonuu.

10. ®doTtomerpuyeckne METOAbI aHaau3a. JIOCTOMHCTBA U HEJIOCTATKH.

11. OcHOBHBIEC 3aKOHOMEPHOCTH CBETOIOTJIONIECHUSI.

12. ®ortomerpuueckre METOAbl ONpEeNCHUs KOHIIGHTpAIMu BellecTBa B pacTBope. Merton
rpagyupoBOYHOrO rpaduka. Meron cpaBHeHUs. MeTo 1 MOJISIPHOTO KO3 GUIIMEHTA MOTIIOIIECHUS.
13. OGopynoBanue TUTSt (hoTOMETPUICCKUX HU3MEPCHUM. DOTOKOJIOPUMETPHI.
CriekTpooTOMETPBHI.

14. Haznauenue, TEXHHUECKHE XapaKTEPUCTUKH (PoTO3MeKTpoKkojopumerpa KOK-2.

15. M3mepeHre MaccoBBIX KOHIIGHTpanuil QopmanbAeruia B BO3Ayxe palouell 30HBI
(hOoTOMETPUYECKUM METOIOM.

16. Aromuo-abcopOuunonnas crekrpockonus (AAC). Ucropus pa3BUTHsS METOA.

17. Wcrounuku nznydenus B AAC.

18. Cxema 01HOTy4€BOTO aTOMHO-a0COPOIIMOHHOTO CIIEKTPOMETPA.

19. DnexrpoTepMUYECKHE aTOMHU3ATOPHI.

20. Metoauka onpeseneHus Xpoma B BoJie ¢ nomouisio AAC.

21. ocrounctBa u Henoctatku AAC. [TorpemHocTi u3mepeHuit

22. Tlonsartue xpomarorpaduu. Knaccudukauus xpoMmarorpapuuekux METOJI0B.

23. XapakTepHble 0COOEHHOCTH ra3oBoil xpomarorpapuu. Cxema xpomarorpada.

24. Kakue mpakTHYeCKHe 3aJaud MOXXHO pelarb ¢ TOMOIIBID Ta30BOM Xpomarorpadui.
JIOCTOMHCTBA U HEJOCTATKH METOJIA.

25. XapaxtepHble 0COOSHHOCTH Tra30’KUIKOCTHOM xpomarorpaduu. Cxema xpomarorpada.



26. OOmacTy TpUMEHEHHS Ta30KUIKOCTHON xpomarorpaduu. J[OCTOMHCTBA M HEIOCTAaTKH
METOJ1a.

27. Xpomartorpapuueckuii MeTOA HM3MEpEHHs MacCOBOW  KOHLEHTpPAIMM TOJNyoJla B
MIPOMBIIIJICHHBIX BBIOpOCaX.

28. Metoauka M3MEpPEHHsI MAaCCOBOM KOHLIEHTPAaLUMU OEH30Jla B MPUPOJHBIX U CTOYHBIX BOJAX
METO/IOM T'a30-KUKOCTHON Xpomarorpadum.

29. Pammomerpus. Buabl HOHU3UPYIOIMX HU3ITy9IECHHH.

30. OcHOBHBIE METOIBI PETHCTPALIMN HOHU3UPYIOUINX U3ITYICHHUH.

31. Amnmaparypa, npuMeHsiemMast B paJioMeTpuieckoM ananu3e. Hasnauenue npruOopos..

32. OOnacTh MPUMEHEHUS PaAUOMETPHUU. PalnoakTHBHBIE HHEPTHBIC T'a3bl.

33. Ompenenenne pauOHYKIUIOB B BOJC.

34. HedenomeTrpus Kak METOJI U3MEPEHHSI MyTHOCTH.

35. MeToauku ompeneNeHus MyTHOCTH BOJIbI.

36. MyrtHnomeps! pupmbel HACH. Yerpoiictso. [Tpuaimn padotsl. O0nacT mpruMeHeHHSI.

Kpurepun onenkn

W3 npencraBieHHBIX BbIII€ BOIPOCOB GOpMUpPYIOTCS OmieThl K 3adery. Kaxaplil ouner
COJIEP’KUT 2 BOMpoca BBIOPAHHBIX cly4dailHbIM 00pazoM u3 mepeuns. [lo pesynabTaraM OTBETOB
CTyIEHTa Ha BOINPOCHl OWiera W JOMOJHUTEIbHBbIE BOIPOCHI (YTOYHSIOUIUE CYTh OTBETA)
BBICTaBJISIETCS OIIEHKA MO NATHOAJUIHHOM IIIKaJIe:

"OTIMYHO" — CTYACHT NPaBUJIBLHO M TOJHOCTHIO OTBETWJI Ha BCE BOMPOCHI OmWieTa, a
TaKKe JIOMOJHUTENIbHBIE BOIIPOCHI;

"XopomIo" — CTyJIEHT MPAaBUIILHO OTBETHJI HA BCE BOMPOCHI, HO HEJOCTATOYHO Pa3BEPHYTO
WIM OTBETHJI Ha OJMH BOMpoc Ouiera aOCONIOTHO MPaBWJIBHO M JOCTAaTOYHO Pa3BEPHYTO,
MOSICHWII CYTh MpOOJeMbl NMPU OTBETE Ha JIOTMOJHUTEIBHBIA BOIMPOC, YeM IMOKa3al riyOokue
3HaHUA B JAHHOI 00J1acTH;

"YAOBIETBOPUTENBHO" — CTYIEHT HEJOCTATOYHO Pa3BEPHYTO OTBETUJI Ha BOIPOCHI
ounera (OUH WM J1Ba), 3HAHUS HE CTPYKTYPUPOBAHBI U IOBEPXHOCTHBI;

"HEYIOBJIETBOPUTEIBHO" — CTYJAEHT HE CMOT JIaTh NMPAaBUJIbLHBIA OTBET HU HA OJWH BOIPOC
ounera. Pe3ynpTaThl cnaun 3ayeTa B NATUOAILHOM CHUCTeME M3MEpEeHHs U HEOOXOAUMOCTH
nepeBogsiTcss B 100-0aymbHyro cucreMy B cooTBeTcTBUM ¢ "llosokeHnmeM o OauibHO-
PEUTHHIOBOM CHUCTEME OIIEHKU AOCTHXKEHUH CTyAeHTOB HoBOCHOMPCKOrO rocyaapCTBEHHOTO
TexHuyeckoro ynuepcutera" ot 02.07.2009.

3aueT cyuTaeTcs CIAaHHBIM, €CIIM CPEeIHAS CyMMa 0ajioB MO BCEM 3a/IaHUSIM COCTaBJISET
He MeHee 50 6amtoB (o 100 GayuTbHOM HIKAJE).
KoadduimeHnT, ¢ KOTOPbIM yYHTHIBACTCS IMOJIydEHHAs CyMMa OajUIOB B OOIIECH OIEHKE IO
TUCIHILTHHE, onpenensercs [IpaBunamMu aTTecTanuu.

CocTaBUTEID N.0. damunus
(moamuce)

« » 20 T




denepaiibHOE TOCY1apCTBEHHOE OI0PKETHOE 00pa30BaTeNbHOE YUPEXKICHUE
BBICILIET0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEeHHbIN TEXHUUYECKUN YHUBEPCUTET)

Kadenpa nmxeHepHbIX TPOOJIEM SKOJIOTHN

KomiuiekT 3a1anuii 1Jis BbINOJIHEHUA pedepara

10 TUCLUIUIMHE
Metoap! 1 TprOOPBI KOHTPOJISI COCTOSTHUS OKPYXKAIOIMIEH CPebl

CrynenTy mpennaraeTcsi BIOpaTh OJIHY W3 T€M W3 MPEJICTABICHHOTO HUXKE IEpedHs,
Hamucath pedepaT W caenaTh IO €ro marepuaigam ycTHoe cooOmieHue. Bwibop Tembl
COTJIACOBBIBAETCSA C TpemnojaBareieM. Ha BhINONHEHHE paOOTHI BBIAEISETCS JBAa Mecsla B
TeyeHue ydyeOHoro cemectpa. CpoK cllaud W 3aIIMUTHI OTMPEAEIsIeTCSs B Hadaie MOCIEIHETO
Mecsa cemectpa. Padora opopmisiercs B coorBerctBun ¢ ['OCT 7.32-2001, TOCT 7.1-2003,
I'OCT 7.82-2001, TOCT P 7.0.5-2008 u yxazanusmu npenogasarens. OOpaszen odopmiieHus
TUTYJIBHOTO JIMCTa nipuBeeH B [Ipunoxennn A. 3amuTa pedepaTa MPOXOIHT C TPEACTaBICHUEM
MpPE3EHTALNK NIEPE] ayTUTOPUEH.

Tembl pedepaTos

JAMCTAaHIIMOHHBIE METO/AbI IKOAMATHOCTHKH.

1. Abponoruueckoe, METEOPOJOTHMUECKOE M JIa3epHOE 30HIUMPOBAHHUE aTMOC(epsl U
nojcTuiaromiel nosepxHoctu. Kocmuueckoe 30H1upoBanue 6nochepsi.

YHuBepcaabHbIe METOAbI M CPEACTBA KOHTPOJISI XHMHYECKOI0 cocTaBa armocgepsbl,
MOYBbI U BOJHOM Cpebl.

2. XpomartorpaduuecKue METO/IbI.

Knaccudukanus xpomatorpadguueckux MeTog0B. MeToIbl U CpesicTBa Ia30BOi XpomaTorpaduu.
duznyecKkue 0CHOBBI razoxpomaTorpaduyeckoro pasaenenus cmeceil. OCHOBBI KOHCTPYKIIUHU U
(GYHKIIMOHUpPOBAHHUS  Ta30BbIX  XxpoMmartorpadoB. ['azoxpomarorpaduueckue  IETEKTOPBI.
[Tpubops! a5 ra30Boit xpoMarorpadpuu.

3. Metonbl U cpencTBa BhICOKOI(DPEKTUBHOM KUIKOCTHON xpoMarorpadun. OCHOBHBIE
MOHATHS U KiIaccu(UKalMs METOJIOB KUAKOCTHOM xpomatorpaduu. OCHOBHBIE HapaMeTpbl
XpomaTorpaduueckoro pazueneHus. Annaparypa s KUAKOCTHOM XpoMaTorpaduu.

4. ArtoMHas CHEKTpOMETpUsA. ATOMHO-3MHCCHOHAs  CIEKTpOMETpHUs. ATOMHO-
abcopOumoHHast ~ crnekTpoMeTpus.  MoJekynsipHas — CIIEKTPOMETPHSI. OMMCCUOHHAS
MOJIEKYJsSIpHasi crekTpoMeTpus. AOcopOruoHHass cHekTpoMeTpus. Dypbe-CHeKTPOMETpPHsL.
Macc-cnekTpoMeTpus.

5. T'ubpumHbpie METOJBI. Onrtuyeckue Metoapl. DOTOMETPUYECKUNA  METOJ.
[Tonspumerpuyeckuit  Meton. Pedpaktomerpuueckuit wmeron. TypOumumerpuueckuii u
HedenoMmerpuueckuii  Metoabl.  ONTHKO-aKyCTHUECKUH  METOI. DNEeKTPOXUMHUUYECKHE
MeTo1pl. KoHnyKTOMETpruiecKuit METO/. [ToreHunomMerpuueckuit METO/.
Boabramnepomerpuueckuii Mmetoa. KynonoMerpuueckuii MeTo1. AMIIEPOMETPUUECKUN METO/I.

Crnenuaju3upoBaHHble MeTOAbI W CpPeICTBA HHCTPYMEHTAJBHOIO0 KOHTPOJIS
JKOJIOTMYECKOI0 COCTOAHUSA aTMOC(ephl.



6. OOuMe NPUHLIHUIIBI TOCTPOSHHS CUCTEM U IMPUOOPOB T'a30aHATUTHYECKOTO KOHTPOJIS.
O6oOmieHHass  cxeMa  aBTOMATHUYECKOM  CHCTEMBbl  Ta30aHAJUTUYECKOTO  KOHTPOJIA.
Crnenuanu3upoBaHHbIE TEXHUYECKUE XAPAKTEPUCTHKH COBPEMEHHBIX TIa30aHATUTHYECKHX
npubopoB. OTbop Tpod Bo3ayxa. AOcCOpOIMS B KUAKUE Cpeabl. AACOpOLMS Ha TBEPIBIX
copbentax. Xemocop6ums. Kpuorennoe xonuentpupoBanue. Ot6op mnpod B cocynsl
orpaHu4eHHON BMecTuMocTd. OTOOP Mpob Ha GUILTPEL. Anmaparypa it 0TOopa mpod Bo3ayxa.
OcHoBHBIE TIpHOOPHI JJIsI aHaNW3a 3arps3HEHH arMocdepsl. M3MepeHne KOHICHTpaluu
BpPEIHBIX  BEIIECTB B  BO3AYXE HWHIWKATOPHBIMH  TPYOKamMH.  DIEKTPOXUMHUYECKHE
razoaHannzaropsl. Y D-hoTomMeTpruecKkue aHaau3aTopbl 030Ha. AOGCOPOIMOHHBIE aHAIM3AaTOPHI
okcuma yriepona. I[lmaMeHHO-MOHHM3AIMOHHBIE AHAIM3AaTOPBI YIIIeBOAOPOaoB. [lmamenHo-
(oTOMETpHUECKUE aHAIM3AaTOPBl AMOKCHAA cepbl. (DIyopecleHTHBIE aHaIM3aTOPhl TUOKCHIA
cepbl. KOHTpOJIb OKCHIOB a30Ta C MCHOJIB30BAHUEM XEMITFOMUHECIIEHTHOTO METOJa aHaln3a.
TepMOKOHAYKTOMETPUYECKHE W TEPMOKATATUTHYECKHE H3MEPUTENM KOHIICHTPAIlMH MeETaHa.
TepMoMarauTHbIE U3MEPUTENN KOHIIEHTPAIIMN KUCIOPO/Ia.

7. MeTtoapl U TEXHUYECKHE CPEICTBA KOHTPOJS 3allbUIEHHOCTH atMocdepbl. Metoapl,
OCHOBAHHBIE Ha TMPEIBAPUTEIHHOM OCAKICHUM NBUIH. MeToapl 0e3 TNpeaBapuTeIbHOTO
ocaxaeHuss me. CrcreMa HENPEphIBHOTO MOHHTOPHHTA JBIMOBBIX Tra3oB. OcoOeHHOCTH
anmapaTHOW pealn3ali CHCTEM KOHTPOJIS JBIMOBBIX Ta30B. MeTONbI W MPHOOPBI KOHTPOJIS
IBIMOBBIX Ta30B. ABTOMAaTH3MpPOBAHHBIE CHCTEMBI KOHTPOJIS IIBIMOBBIX Tra3oB. MeToabl
CpeAcTBa pPACXOJOMETPUYECKAX W3MEPEHHH TP KOHTPOJE 3arps3HEHHOCTH artMocdepsl.
MeTtoabl W CpelncTBa METEOPOJIOTHYECKOTO KOHTPOJS. MeTONsl W CpeacTBa KOHTPOJIS
TemnepaTypbl. MeToasl M CpeAcTBa KOHTPOJIS BIAXKHOCTH BO31yXa. MeTonsl M CpeacTBa
KOHTpOJII HANpaBJI€HHUS M CKOPOCTH BeTpa. ABTOMATH3MPOBAHHBIE CHUCTEMBI KOHTPOJIS
COCTOSIHUST aTMOC(EPHI

Metoasbl M cpeacTBa IKOJIOTHYECKOr0 KOHTPOJISI BOJHOM CpeAbl M COCTABA CTOYHBIX
BO/I.

8. KoMmuiekcHas olleHKa KauecTBa BOJHOM Cpelibl HA OCHOBE CAHUTapHO-XUMHUYECKOTO,
TUJIPOOHOJIOTHYECKOTO U THAPOXMMUYECKOro aHanu3oB. CaHUTApHO-XMMUYECKUH aHaIM3
BOAHOH cpeapl. I'mapoOuosornueckuii aHanu3 BoAHOM cpenbl. MeToabl 6aKTepHOI0ruYecKoro
a”Haimu3a Boabl. Ompenenenue oOmero kojuuectBa Oakrepuil. OnpezneneHue KoIH(POPMHBIX
OakTepuil U CUHErHOMHOMN manouku. ['MapoxumMudeckue MHCTPYMEHTAIbHbIE METOJIbl KOHTPOJIS
COCTOSIHUSL BOJHOM cpezabl. Meton u npubops! it onpenenerus pH Boasl. Meron u npubopsl
UL ONpEAENCHUS OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOIO IMOTEHIMana Bojbl. [Ipubopel c
MOHCEJIEKTUBHBIMU 3JIEKTPOJaMM B HPAKTUKE TI'MIPOXMMHUYECKOTO aHaiuu3a BojA. Meroabl u
puOOpHl Ui ONpeAEICHUsl cojiecofep kanus Bojbl. OnpeneneHre KOHIEHTpalud METauloB B
BOJIE BOJIbTAMIIEPOMETPUYECKUM METO0M. MeToibl U PpUOOpPHI AJIs ONPEIETICHHUs KOIMYEeCTBa
PacTBOPEHHOIO B BOJE KUCIOpOoJa. ABTOMaTHYECKOE ONpPEEIeHUE KOHLEHTpAIUK TuApa3uHa B
BoZe. Meroabl M HpUOOpHl JUIsl ONpPENeNeHUs] KOHLEHTPALMM COEIMHEHMH XKele3a B BOJE.
Mertoapl U npuOOpHl A ONpeAETeHHUs KOHLEHTpPAlMM KPEMHEKUCIBIX COEJMHEHUH B BOJE.
Metoapl ¥ npuOOpHl Ul ONpENeNeHUs] KOHLEHTPAMM OPraHWYeCKUX COCIMHEHHH B BOJE.
Onrtuyeckne cpeAcTBa KOHTPOJS MYyTHOCTH Bojbl. CpeicTBa KOHTPOJS TEPMHUUYECKOTO
3arps3HEHUs] BOJHON cpebl. ABTOMAaTH3UPOBAHHbBIE CHCTEMbl KOHTPOJIS 3KOJIOTMYECKOIO
COCTOSIHUSI BOJTHOU CpeJIbl.

MeToabl U cpeIcTBA IKOJOTMYECKOr0 KOHTPOJISI 3arpsA3HEeHMs MO0YB.

9. Kontponupyemble MoKa3zaTeld M METOJbl MOYBEHHO-XUMHUYECKOTO MOHHTOPHHIA.
Mertoabl U cpelCcTBa OIpeeNieH!s] KUCIOTHO-OCHOBHBIX CBOMCTB MOYBBI. MeTOJIbI M CpecTBa



KOHTPOJISI BTOPUYHOI'O 3aCOJIEHUS W OCOJIOHLIEBAaHUS IO4YB. MeETOAbl M CpeaCcTBa KOHTPOJIA
(UTOTOKCUYHOCTH TOYB. METOAbI KOHTPOJISI COJAEPKaHUs TyMyca B MOYBE. MeToIbl KOHTPOJIS
3arpsA3HEHUs] TOYB HEPTENpOayKTaMH. METOIBl M CpEICTBAa KOHTPOJIS 3arps3HEHUS MOYB
TSKEJIBIMU METAJUIAMHU.

Metoabsl M cpeacTBa KOHTPOJS BHOPAIMOHHBIX M AKYCTHYECKHMX 3arpsi3HeHHUH
OKpY:Kalouei cpeabl.

10. OOpazoBanume ¥ XapaKTEPUCTUKA BHOPALMOHHOTO ¥ IIYMOBOTO  MOJIEH.
HopmupoBanue BuOpamuu u mryma. Metoasl U cpeacTBa M3MEpEeHHs BUOpaluil U LIYMOB.
BubpousmepurensHas annaparypa. [Ipubopsr ans m3mepenust BudponepemenieHuid. [Ipudopsr
g u3MepeHus: BuOpockopoctu. [Ipubopsr st u3amepenus BuOpoyckopenus. [Ipubopst mis
M3MEpEeHUsl HECKOJIBbKUX MapaMeTpoB MEpUOJNYECKHX BUOpanuil. Anmaparypa s U3MEpeHHs
mryma. CrnekTpaibHbIN aHaIu3 akyCTUYECKUX IIYMOB U BUOpaluu

PagnanuonHoe 3arpsi3HeHHe OKpy:xawmeid cpeabl. Meroasl H  cpeacTsBa
PaaANo0JI0rHYeCKOr0 KOHTPOJIA.

11. OcHOBHBIE MOHATHS PAAMOIOTHUECKON OE30MaCHOCTH U JO3UMETPUH HOHUZUPYIOLTUX
n3Iy4eHuil. VICTOYHHMKM pPaJIMOaKTHBHBIX W3JIY4EHUH W WX XapaKTepUCTUKH. MeXaHu3Mm
BO3JICHCTBUSL HMOHU3HMPYIOIIUX W3JIY4eHUH Ha JKUBble opraHu3mbl. [IpaBuia u  HOpMBI
paaranoHHON 6e30macHOoCTU. MeToAbl U CpelICTBa ISl M3MEPEHUs paJuallMOHHONW OMAaCHOCTH.
JleTeKTopsl MOHM3MPYIOUIUMX HU3JIydeHUN. TpPEeKOBBIE IETEKTOPHl MOHU3HUPYIOIIMX H3JIYy4CHHH.
l"azopa3psigHble CUETUYMKM HOHM3UPYIOIIMX H3IMydeHUH. CHUHTWUISIUOHHBIE JI€TEKTOPHI.
[TonynpoBoaHUKOBBIE JAeTeKTOpbl. [lpubopsl is u3MepeHuss paaualMoOHHON OMacHOCTH.
OcoOeHHOCTH pPaIUOMETPUU BO3Ayxa. MeToapl W TPUOOPHI KOHTPOJIS PaaUOJIOTHYECKON
OTIACHOCTH, CBA3aHHOM C COICpKAHUEM PaZloHa M TOPOHA B BO3JyXe€.

Crpykrypa pedepara:
® TUTYJIbHBIN JHUCT,
e cojepxaHue,
e BBEJCHHUE,
® TEKCTOBOE M3JI0KEHHE MaTepuala, pa30uToe Ha MMyHKThI U MOAMYHKTHI ¢ HEOOXOIUMBIMU
CCBUJIKAaMU Ha UCTOYHHUKHN UH(OPMAIIHH,
® BBIBOJ,
® CIIHMCOK UCIOJB30BaHHOM JTUTEPATYPHI,
® TIpWIOKEHUs (TIpU HEOOXOAUMOCTH).

Kputepuu u nokasare.iu, ucnoJib3yeMble IPH OLleHUBaAHUH pedepaTa

Kpurepuun Becosoii IToxazarenu
KOAPGUIUEHT
JUISL JTaHHOTO
KpUTEpUs
1) HoBu3zHa - aKTYaJIbHOCTB MPOOJIEMBI U TEMBI;
pedepupoBaHHOTO 0.20 - HOBU3HA U CaMOCTOSTENBHOCTD B IOCTAHOBKE
TeKCTa ’ npoOsieMbl, B JOpMYITMPOBAHUN HOBOTO aceKTa
BBIOpAHHOM IS aHAIK3a MPOOIEMBbI;
- HAIMYKUE aBTOPCKOM MO3ULIHH,
CaMOCTOSITENILHOCTD CYKJICHUN




2) Crenenb
PaCKpPBITHUS CYIITHOCTH
pOoOIIeMbI

0,30

- COOTBETCTBUE COJICPKaHUs TeMe pedepara;

- IOJTHOTA | TIIyOWHA PacKPBITHS OCHOBHBIX
HOHATHUH MPOOIEMBI;

- yMeHue paboTarh ¢ JIUTEPaTypoi,
CHCTEMAaTH3UPOBATh U CTPYKTYPUPOBATh MaTepUall;
- yMeHHE 0000111aTh, COMOCTABJIATH PA3INYHbIE
TOYKH 3PSHHUS 110 pacCMaTPUBAEMOMY BOIIPOCY,
apryMEHTHPOBATh OCHOBHBIC TIOJIOKEHHS U
BBIBO/IBL.

3) OG0CHOBaHHOCTH
BBIOOPA ICTOYHUKOB

0,20

- KpyT, IIOJIHOTA UCI0JIb30BAHUS JIUTEPATYPHBIX
HCTOYHUKOB TIO TIpo0OIieMe;

- IPUBJICYEHUE HOBEHIIINX paboT 1Mo mpoodiieme
(>KypHaJbHbIE TyOJIMKAIIMH, MaTEPHAIIBI
COOpPHUKOB HAYYHBIX TPYJOB M T.1.).

4) Cobmronienue
TpeOOBaHUMN K
0(hOpPMIICHUIO

0,15

- IpaBUJIbHOE O(OPMIIEHHE CCBIJIOK Ha
UCIOJIb3YEMYIO JTUTEPaATypy;

- BJIAJICHUE TEPMHUHOJIOTUEN U IOHATUIHHBIM
anmnaparom npooJeMsl;

- KylbTypa 0(OpMIICHUS.

5) I'pamoTHOCTH

0,15

- OTCYTCTBHUE OporpadpuvecKkux 1
CUHTaKCUYECKHUX OIINOOK, CTUIMCTUYECKUX
MOTPEIIHOCTEH; - OTCYTCTBHE OTEUYaToK,
COKpAILEHUH CIIOB, KpOME OOIIETTPUHSTHIX;
- JINTEPATyPHBIN CTHIIb.




denepaiibHOE TOCY1apCTBEHHOE OI0PKETHOE 00pa30BaTeNbHOE YUPEXKICHUE
BBICILIET0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEeHHbIN TEXHUUYECKUN YHUBEPCUTET)

Kadenpa nnxeHepHbIX TPOOIEM SKOJIOTHI

KomiuiekT 3a1aHnii 1Jisl BBINIOJIHEHUS PACYEeTHO-TPA(PUIeCKOro
3alaHUA

10 TUCLUIUIMHE
MeTo1bl ¥ TPHUOOPHI KOHTPOJISE COCTOSTHUS OKpYXKAIoLIEel cpebl

Tema PI'3: " Pa3zpaboTka ruraHa SKOJOTHYECKOTO MOHUTOPHHTAa BBIOPOCOB M COPOCOB
MIPOMBIIIIJIEHHOTO MPEANPUATHS .

Jl1st 3akperuiennsi MaTepuaia, U3ydaeMoro CTYJ€HTaMU Ha CEMHUHAPCKUX 3aHATHUSAX, UM
npeyaraercs BoINONMHUTE KP ¢ MHauBHAyanbHBIMH BapuaHTaMu Uil Kaxzaoro cryieHrta. KP
odopmisiercst B cootBetctBuu ¢ 'OCT 7.32-2001, TOCT 7.1-2003, TOCT 7.82-2001, TOCT P
7.0.5-2008 u ykazanmsiMu TiperniogaBatelsis. Cpok cladd OIpenessieTcss B Hadalle IMOCIIETHETO
Mecsma cemectpa. Ilocie cmaum Ha mpoBepky meudaTHoro BapuanTta KP cTymneHTBl 00s13aHBI
3aIUTHTh CBOIO paboTy B (dopme mpe3eHTanuu mepen ayautopueir. OOpazer; odopmieHUs
TUTYJIBHOTO JIUCTA TIpuBeieH B [Ipunoxenuu b.

[Ipumep TteMbl HHOUBUAYaIbHOTO 3adaHus: «Pa3paboTka mjaHa 3KOJOTMYECKOTO
MOHHUTOPHHIa BBIOPOCOB M COPOCOB METAJUTYPrUUYECKOIO 3aBOIa»

Ilepeyens 3aganmii nis PI'3

1. Pa3paboTka miaHa 3K0J0TrMYeCKOr0 MOHUTOPHUHIA BBIOPOCOB U COPOCOB METAILTYPTHYECKOTO
3aB0/I1a.

2. Pa3paboTka miaHa 3KOJ0rH4eCKOro MOHUTOPHHTA BBIOPOCOB M COPOCOB aBHAIIMOHHOTO
3aB0O/Ia.

3. Pa3paboTka rmiaHa 3K0JI0TrHYeCKOr0 MOHUTOPHUHTA BBIOPOCOB U COPOCOB aBTOTPAHCIIOPTHOTO
MIPEAPUATHS.

4. Pa3paboTKa MmjiaHa 3KOJ0rHYeCKOr0 MOHUTOPHHIA BBIOPOCOB U COPOCOB MPEAIPUSITHS
ATOMHOM MPOMBIIIUICHHOCTH

5. Pa3paboTka I1aHa 5K0JIOTHYECKOTO MOHUTOPHUHIa BBIOPOCOB M COPOCOB XUMHUYECKOTO 3aBOJIa
6. Pa3paboTka rmiaHa 9K0JI0rMYeCKOr0 MOHUTOPHUHIA BBIOPOCOB U COPOCOB 3aBOjIa
XKeNe300€TOHHBIX KOHCTPYKIIUH

7. Pa3paboTka 1jiaHa 3K0JIOIrHYEeCKOI0 MOHUTOPHHIA BBIOPOCOB U COPOCOB KHUPOBOTO
KoMOMHAaTa

8. PazpaboTka miaHa SKOJIOTUYECKOTO MOHUTOPUHTA BBIOPOCOB U cOpocoB nTHIiePadpUKu

9. Pa3paboTka maaHa 5KOJIOTHYECKOTO MOHUTOPUHTA BBIOPOCOB U COPOCOB MPEANIPHUITUS IO
MIPOU3BOJICTBY MOJIOYHON TIPOAYKIIUU

10. Pa3paboTka miiaHa 3KOJIOTHYECKOTO MOHUTOPHHTA BBIOPOCOB M COPOCOB YTOJIHHOMN TETIOBOMA
AIIEKTPOCTAHIIUU

11. PazpaboTka mraHa 3K0JIOTUYECKOTO MOHUTOPUHTA BBIOPOCOB M COPOCOB IIEMEHTHOTO 3aBO/IA



B kadecTBe MCXOMHBIX MAHHBIX CIEAYET BBHIOpaTh JeHCTBYyolIee npeanpustiue B HoBocuOupcke
UJIU B JPYTOM PETHUOHE.

Kpurtepun ouenku

MakcumanbpHOe KosmaecTBo 6amios 3a PI'3 — 30.
1. PaGoTa cunTaeTcs BHIMOJIHEHHON HA MOPOrOBOM YPOBHE, €CIIU CTYJICHT:

OrneHKa BBITIOJTHEHHON Ha MMOPOTOBOM YPOBHE pabOThI — YAOBIETBOPHUTEIBHO U COCTABIISIET B
3aBUCHUMOCTH OT KadyecTBa O(POpMIICHUS Oaina.

2. PaboTa cumTaeTcs BHITIOJHEHHON Ha 6230BOM ypOBHE, €CIIH:
®  BBINOJHEHBI BCe TPeOOBAaHUSA K IOPOTOBOMY YPOBHIO;

e TeKcT paboThl OPOPMIIEH B COOTBETCTBUU C TPEOOBAHUSAMU HOPMATUBHBIX IOKYMEHTOB;

L pa60Ta CaaHa HE MO3’KC YCTAHOBJICHHOT'O IMPEIIOoAaBaTCIeM CpPOKa.

OneHka BBINIOJHEHHON Ha 0a30BOM YpOBHE pabOThI — XOPOILIO U COCTABIIAET B 3aBUCUMOCTH OT
KauecTBa O(POPMIIEHHUS U MOTHOTHI CHOPMYIUPOBAHHOTO 3aKIIFOUEHHUS 0asioB.

3. PaGota cuntaercs BHINOJIHEHHON HA MPOABUHYTOM YpPOBHE, €CJIH:
® BBITNIOJIHECHBI Bce TpeOOBaHUS K 6a30BOMY YPOBHIO;
e paboTa HE UMEET 3aMeUaHuil 0 0(POPMIICHHIO;
e 3aKiroueHue chOpPMyIUPOBAHO JOCTATOYHO EMKO M JIEMOHCTPUPYETCS UCIIOJIb30BaHHE

JOTIOJTHUTEILHOM JIUTEPaTyphl U YPOBEHB OOIIEH SpyAUIIK B TTPOPECCHOHATILHON
obnacTH.

OreHka BBIMTOJIHEHHOW Ha MPOJBHHYTOM YpPOBHE PabOThI — OTIMYHO M COCTAaBIISIET B
3aBUCHUMOCTH OT KadecTBa O(POPMIICHHUS U IMOJHOTHI CHOPMYIUPOBAHHOTO 3aKIHOYCHUS
0aJUIOB.

CocTaBUTEID N.0. damunus
(moamuce)

« » 20 1.




IMPUJIOXKEHUE A

OO0pazen TUTYJIBHOTO JIHCTa pedeparTa

MHWHUCTEPCTBO OBPA3OBAHUSA U HAYKU P®

HOBOCUBUPCKII I'OCYJJAPCTBEHbBIM TEXHUUECKUI YHUBEPCUTET

KA®EJIPA UHXEHEPHBIX ITPOBJIEM 5KOJIOI'MU

Tema: «

PEDEPAT
0 JUCIUILTHHE «MeTOIBI U TPUOOPHI KOHTPOJIS COCTOSIHHS OKPYKAIOIIEN CPEIbI»
ISl CTYJIEHTOB 2-T0 Kypca MaruCTpaTyphl

nanpasienus 20.04.01- «TexuocdhepHas 6e30mMacHOCTL

».

Brmoaam:

crynent OJIA rpynmsl

¢b.m.0.

MOIINCH

« »

20 T.

HoBocubupck

20

[TpoBeput:
Jlapnukun B.B.
« , »
Gamn 3a4TEHO0/HE3aUTEHO
HOAIINCH
« » 20 T.




IMPUJIO)KEHUE b

OO0pa3zen TUTYJIBHOTO JIMCTA KYPCOBOi padoThI
MUHUCTEPCTBO OFPA3OBAHUSA 1 HAYKU P®

HOBOCUBUPCKII I'OCYJJAPCTBEHbBIM TEXHUUECKUI YHUBEPCUTET

KA®EJIPA UHXEHEPHBIX ITPOBJIEM 5KOJIOI'MU

PACUHETHO-TPA®UYECKOE 3AJJAHUE
0 JUCIHUILTHHE «MeTOIBI U TPUOOPHI KOHTPOJISA COCTOSHUS OKPYKAFOLIEH CPEIbI»
ISl CTYJIEHTOB 2-T0 Kypca MaruCTpaTyphl
nanpasienns 20.04.01- «TexnocdhepHas 6e30mMacHOCTL

».

Tema: «
Bapuant Neo
BoinonHu: [TpoBeput:
ctynent OJIA rpynmnsl Jlapuukun B.B.
Hpanos U.1. « »
¢b.m.0. OLICHKA TOIITNCH
«_» 20_ T
HoBocubupck

20



