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PaGouast mporpamma ob6cyxaeHa Ha 3acefaHnu Kadeapsl (BBITyCKArOIIast)
TOIUIMBOOOECIEYCHUE U TOPIOYE-CMa30YHbIX MATEPUAJIOB
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JonoyiHeHUs1 U U3MEHeHus B yueOHoi nporpamme Ha 20 /20 yueOHbIN roj.

B pabouyro nmporpaMmy BHOCATCS CIEAYIOIINE U3MEHEHUS:

PaGouast mporpamma nepecMoTpeHa u 0100peHa Ha 3aceianuu Kadeapbl

« » 20 1. mpoTtokoa Ne

3aBenyromuii kadeapou

BHecenHbIEe M3BMEHEHUS YTBEPKIALO:

JupexTop nactutyTta HeQTH U raza Aronos P.I11.

(baMI/IJ'II/IH, WHULMAIBI, ITOAIHCH



1 He.]II/I U 3aJa91 U3YUYCHUA TUCHUILINHBI

1.1 Lenp npenogaBaHnus AUCUUTLINHEI.

Huciuminaa «MeToasl U NpUOOpPHl KOHTPOJS W JIUarHOCTHKU MAaTE€pHUasoB,
W3JIeNUi, BEUIECTB M MPUPOJHOM Cpelbl» MpPeayCMaTpUBAET O3HAKOMIICHHE
aCIMpPaHTOB C HAyYHbIMU OCHOBAaMHU KOHTPOJII IPUPOJHOM Cpellbl, MaTepuUasos,
U3JeNINi, BellecTB. PaccmaTpuBaroTcs ynpaBiieHUE KaueCTBOM, BHJIbI TEXHUYECKOIO
KOHTpOJII, METOJMKHU BBIIOJHEHUS HM3MEPEHMH, HWCTOYHUKU MOTPEIIHOCTEH,
NPUMEHEHUE CTATUCTUYECKUX KPUTEPUEB IIPU KOHTPOJE, TOCYAAPCTBEHHBIE U
MEXIyHApOIHbIE CTaHJAPThI B 00JIACTU KOHTPOJIS IPUPOIHOMN CPEIBI.

1.2 3ayiaun u3y4eHus AUCIUTIIINHEI.

OCHOBHBIMH 3a/ladyaMH W3Y4YCHUS AUCLUUIUIMHBI SIBISETCS (POPMUPOBAHUE
HABBIKOB CaMOCTOSITEIbHOM HAay4YHO-HCCIIEOBATEIbCKON paboThl; yTriIyOJIeHHOE
U3YyYEHUE TEOPETHUYECKUX U  METOJWYECKHMX OCHOB TEXHHYECKOW HAyKH;
(hopMHUpOBaHHE KOMIIETEHIIMI, HEOOXOUMBIX JJIsl YCIIEUTHOW Hay4HOU padOThI.

1.3 TlepeueHb TUIAHUPYEMBIX pE3yJAbTATOB OOy4YEHUS TIO JUCIUIUIMHE
(MOIyNI0),  COOTHECEHHBIX €  IUIAHUPYEMBIMH  pe3yJbTaTaMU  OCBOCHUS
o0pa3oBaTeIbHOM MPOTPAMMBI.

B pesynbrare nzydeHus AUCIUIUIMHBI ACTIUPAHT JIOJDKEH MPUOOPECTH 3HAHUS,
YMEHUSI U HaBBIKH, HEOOXOAUMBIE JJI MTPOPECCUOHATILHOMN JIEITeTbHOCTH B 00JIaCcTH
KOHTPOJII TPUPOJHOM Cpeibl, BEHIECTB, MaTEPHAIIOB U W3JEIHM C Y4eTOM
0COOEHHOCTEW O00BEKTOB KOHTPOJS, JOJKEeH ob0manaTh kommereHnmsmMu OIIK-2, 3,
4,5;TIK-1, 2, 3:

OIIK-2 cmocoOGHOCTBIO TIpeasiaraTh MyTH pPEIIeHUs, BBIOMPATh METOAUKY U
CpeICTBa MPOBEACHNS HAYUHBIX UCCIICIOBAHMIA:

- 3HaTh OCHOBHBIC aKTyaJIbHbIC HAMPABIICHUS Pa3BUTHS HAYKU U TEXHOJIOTHH B
chepe npodeccuoHaNIbHON AEATEILHOCTH, MPUHLMIBI PabOThl C TEOPETUUYECKUM
MaTepHuaioM;

- YMETh Ha OCHOBE aHaJIM3a UMEIOIIeics nHpopMaluu npodIeMaTU3NPOBATh
MBICJIUTENIbHYIO CUTYAIMIO, PEMPE3CHTUPOBATH €€ Ha YPOBHE MPOOJIEMBI; ONIPEACIIATh
MyTH, CIOCOOBI, CTPAaTeTUU PEIICHUS TMPOOJIEMHBIX CHUTyallud; JIOTUYHO
dbopMyIupOBaTh, U3JaraTh U apryMeHTUPOBAHHO OTCTAWBAaTh COOCTBEHHOE BHUJICHHE
npo6JieM U cioco00B UX pa3pereHusl.

OIIK-3 BnajgeHMeM METOIUKOW pa3pabOTKU MaTEMaTUYECKUX U (U3HUYECKUX
MOJIeJel HCCIIeNyeMbIX TMPOIECCOB, SBJICHUM U OOBEKTOB, OTHOCSIIMXCS K
npodeccuoHanbHOM cdepe:

- 3HATh BHUIBl W TPHUHLUIIBI MOJCIMPOBaHUsA (MacimTabHOE, aHaJOTOBOE,
MOJIyHaTypajabHOE, MaTeMaTH4YeCcKoe) (PU3NYECKUX MPOIECCOB;

- YMETh pelIaTh 3aa4 UACHTHPUKAIIUN MOJIeNIel U 00HEKTOB;

OIIK-4  crnocoOHOCTBIO  MJAHUPOBaTh M NPOBOJAUTH  AKCIIEPUMEHTHI,
00pabaThIBaTh U aHATTU3UPOBATH UX PE3YIbTATHI:

-3HATh ATAIbI IPOBEACHUS HAYYHOTO UCCIICIOBAHNUS,;



- yMETb OpraHM30BBIBaTH pPabOTy HCCIENOBATENBCKOIO KOJJIEKTUBA B
npodeccuoHaabHO chepe.

OIIK-5 cnocoOHOCTHIO OLICHUBATh HAYYHYIO 3HAYUMOCTh U TMEPCIEKTHBBI
MPUKJIAJHOTO UCTIONB30BAHUSI PE3YJIbTATOB UCCIIECIOBAHNUSA:

- 3HaTh Hay4YHbI€ OCHOBBI METOJIOB AHAJUTHUYECKOTO W HEpa3pyIIaOIIEro
KOHTPOJISI IPUPOAHON Cpeibl, BEIECTB, MATEPUAIIOB U U3JICIIUH;

- yMEeTh TMPOEKTUPOBATh DJIEMEHTHI, CpPEJACTBA, NPHUOOPHI U CHUCTEMBI
aHAJIMTUYECKOTO M HEPa3pyIIAOIIEro KOHTPOJS C YYeTOM OCOOCHHOCTEH 0OBEKTOB
KOHTPOJIS;

[1K-1 roToBHOCTBIO K pa3paboTKe, BHEAPEHUIO U HCIBITAHUIO MPUOOPOB,
CPEICTB U CHUCTEM KOHTPOJS MPUPOJHOM Cpelibl, BEIIECTB, MATEPUATIOB U U3IEIIHA,
MMEIOIINX JTYYIIHE XapaKTEPUCTUKHU 10 CPABHEHUIO C TPOTOTUIIAMMU:

- 3HaTh COBPEMEHHBII YpOBEHb U TpeOOBaHHS K NpuOOpam, CpeiacTBaM U
CUCTEMaM KOHTPOJISi IPUPOHON Cpe/ibl, BEIIECTB, MATEPUAJIOB U U3/IEIINN;

- yMeTh pa3pabarbiBaTh MPUOOPHI, CPEACTBA M CHUCTEMbBI IKOJIOTHYECKOTO,
AHAJIMTUYECKOTO M HEpa3pylIAIIEero KOHTPOJSI IPUPOJHOM CpEelbl, BEIECTB,
MaTepHUasioB U U3IENTUN C YIyUYIICHHBIMHU XapaKTePUCTUKAMH.

[TK-2 roToBHOCTBIO K pa3pabOTKe METPOJIOTUYECKOr0 oOecredeH s nprudopoB
U CPEJICTB KOHTPOJISI IPUPOIHOM CpPEJIbl, BEIIECTB, MATEPUATIOB U U3JIEIHH, a TAKKE K
pa3pabOTKE METOJOB MOBBIILICHUS HWH(POPMALMOHHOW ©  METPOJOTHYECKOU
HaJIeKHOCTH MPUOOPOB U CPEACTB KOHTPOJIS B IMIPOLIECCE UX IKCILTYaTaALUH

- 3HaTh NMPUHLMUIIBI MOJYYEHUS JAHHBIX JJI1 COCTABJICHHS HAYYHBIX 0030pOB H
nyonukanuii, QyHKIUM 1peoOpa3oBaHHUS MOpPH  UCMHOJIb30BAHUM  PA3JIMUHBIX
(bu3MUYECKUX SIBICHUN AJIS PEIICHUS] HHKEHEPHBIX MPoOeMm;

- YMETh HCIOJIb30BaTh YCIIOBUS CTAOWUIIBHOCTH MApaMETPOB JJI U3MEPEHHI,
TEXHUYECKOE OOecreynBaTh HHXKEHEpPHBbIE peuIeHusT MpoOJeMbl  Mepeaadu
CTaOMIIBHOCTH OOBEKTOB.

[1K-3 roToBHOCTBIO K pa3pabOTKe alrOPUTMUYECKOTO W MPOrpaMMHO-
TEXHUYECKOTO 00€CTeueHus MpoIeccoB 00pabOTKM WH(MOPMATHBHBIX CUTHAJIOB H
MIPE/ICTABIICHUE PE3YJIbTAaTOB B MPUOOpPAx W CPEICTBAX KOHTPOJIS,, aBTOMATHU3AIMH
CPEICTB KOHTPOJIA:

- 3HaTh O MpoOJIEeMax aBTOMATH3AIMKW U3MEPEHUN W KOHTPOJIS U BO3MOKHBIX
MO/IX0/1aX K UX PEIICHUIO;

- yMeThb pa3palboTaTh CTPYKTYPHYIO CXE€My [JIsi aBTOMAaTUYECKUX CPEJICTB
WU3MEPEHUN U KOHTPOJISL.

1.4 MecTo qucuuIIuHbl (MOYJIsl) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMBl.

JlaHHas mporpamma CTPOUTCS Ha NIPEEMCTBEHHOCTH MPOrpaMM B CHCTEME
BBICIIETO OOpa3oBaHUs U TMpeAHa3HadeHa s acnupaHToB COY, mnpomenmmx
oOy4eHue Mo MporpaMMam TMOJTOTOBKH OaKallaBpOB M MarucCTPOB, MPOCITYIIABIINX
COOTBETCTBYIOIIME KYPChl U UMEIOIINX 110 HUM I0JIOKUTEIIbHBIE OLICHKHU.

Huctunmaa  «MeToabl 1 mpuOOpPhl KOHTPOJS M TUAarHOCTUKU MaTEpHUAJIOB,
W3JIeTUi, BEIIECTB U TPHUPOAHOW CPEIbl» HEOOXOJMMa MPU TOJATOTOBKE HAYYHOMU
KBATM(UKAIIMOHHON pPabOThl acmUpaHTa W TOJATOTOBKE K cllaye KaHJIUJATCKOTO
DK3aMEHa.



1.5 OcobeHHOCTH peanu3ayy TUCIUTLTAHBI.
JlucuuninHa peaau3yeTcsl Ha PyCCKOM S3bIKE.

2 O0beM IMCHUIIMHBI (MOTYJIA)

Bug yueGHOi paboTsI Bcero, 3a4eTHBIX eIMHHAIL Cemectp

(axan. yacoB) 3

O0mas TPy10eMKOCTb JMCIUIITTHHBI 72 72

KonrakTHasi paboTa ¢ npenojaBarejieM: 8 8

3aHSTHS JEKIIMOHHOTO THITA

3aHSTHS CEMHUHAPCKOro TUNA 8 8

B TOM YHCJIE: CEMUHAPbI

MPAKTUYCCKHUE 3aHSITHS

Jpyrye BUJbl KOHTAKTHOM paboThl

CamocTrosiTesibHasi padoTa aCIMPAHTOB: 28 28

n3yuenue teoperndeckoro kypea (TO) 28 28

Bujx npomexyTouHoii atTectanuu (3K3amMeH) 36 36

3 Conep:kanue TUCHUILTAHBI (MOTYJIs1)

3.1 Paznensl IUCHMIUIMHBI U BUBI 3aHATHH (TEMaTHYSCKUM TUTaH 3aHITHI).

3aHATUs
SansTHs CEMHUHAPCKOT'0 THIIA | CamoCTOSATENBHA
Ne Monaynu, Temsl JICKIIMOHH (CeMUHAPHI W/WTH 1 padora, dopmupyemeie
n/n | (pa3aeinsl) AUCHHUILTAHBI OTO TUIIA KOMITETCHITH
[IpakTuueckue (akam.uac),
(axam.4gac)
3aHATHS (aKaj.4ac))

1 2 3 S) 6

1 |Pa3gen 1. 0 4 10 OIlK-2, 3, 4,
Teopernueckre OCHOBBI 5 IIK-1, 2, 3
KOHTPOJISI TEXHHYECKUX
U TIPUPOJHBIX OOHEKTOB

2 [|Paspmen 2. 0 2 10 OIIK-2, 3, 4,
[TpuGopb! 1 METOBI 5,IIK-1, 2, 3
KOHTPOJIS| BEIIECTB.

3 [Pa3pgen 3. 0 2 8 OIIK-2, 3, 4,
[Tpubopsb! 1 cucTEMBI 5 IIK-1, 2, 3
KOHTPOJIS IPUPOTHOMN
cpeabl

3.2 3aHsaTHA TEKIIMOHHOI0 THIIA

3aHATHSA JICKHUOHHOT'O THUIIA HC ITPCAYCMOTPCHLI.

3.3 3aHATHs CEMUHAPCKOTO THMA HE MPEAYCMOTPEHBI

Ne paznena

O0beM B akajl. yacax

/1

JUCITUITIINHBI

HanmMmenoBanue 3ausaTuit
BCEro

B TOM YHCJIC B

WHHOBAIIMOHHON

dbopme




1 |[Pasmenl O0BexThI KOHTPOJs. OOIIHE CBEICHHS O 4
METOAAX U MpuOopax KOHTPOJIS.

2 |Pazmen 2. [Ipubopsl w MeTOABI KOHTpOJIA cocraBa| 2
KHUJIKOCTEH, Ta30B, MATEPUAJIOB U BEIIECTB.
3 |Pazmen 3. [Ipubopbl W METOIBI KOHTPOJIS MPUPOTHOU| 2

CpCabl. CucTeMBI SKOJIOTHYECKOTO MOHUTOpHHIA

4. IlepevyeHb y4eOHO-METOAMYECKOr0 o0ecneyeHust AJIsl CAMOCTOATEIbHOMI
padoOThHI ACIUPAHTOB MO JAMCUMUILINHE (MOLYJIIO)

1. Mones M. JI., Cemepenko K. M. Kommieke MeTo10B TPOU3BOICTBEHHOTO
KOHTPOJISL Il OLIEHKU COCTOSTHUSI DKOJIOTMUECKOW 0e30MacHOCTH Ha HEe(PTEra3zoBBIX
obbekTax // Hayuno-merogudeckuii 3aekTpoHHbIN xypHan «Konment». — 2017. — T.
39. — C. 1286-1290. — URL.: http://e-koncept.ru/2017/970584.htm.

2. BapranoB A.3., Pyban A.Jl., llkypatnuk B.JI. Meroasl u mnpuOOps
KOHTPOJISI OKPY>KAIOIIEH Cpelibl U SKOJOTUYECKUd MOHUTOPHUHT. — M.: ['opHas kHura,
2009. — 640 c.

3. Mones M. /1. [IporHo3upoBaHue COCTOSHUS TeXHOC(HEPHOH 0€30MacHOCTH:
moHorpadusa / M. JI. Mones, C.A. MacnennukoB, . A. 3anuna, H.1. Cryxenko —
[MaxTter: UCOulI AI'TY, 2015. - 113 c.

4. Hpyros 10.C., Ponun A.A. DKOJIOrM4YeCcKre aHAIU3bl IPU Pa3IMBaxX HEPTH
u He(renpoaykto. — M.: BUHOM. Jlabopatopus 3nanmii, 2007. — 270 c.

5. IlepeyeHb OCHOBHOW W JONMOJHUTEJNbHOH Y4YeOHOH JIMTEPATYyphbl,
HEe00X0UMOI I OCBOCHHUSA TUCHHUILIMHBI (MOIYJIA)

OcHoBHas nuTeparypa

1. KoHTpoap XuUMHUYECKHMX H OHOJOTHUYECKUX TapaMEeTPOB OKpPYKaroIIeh
cpensl / [lon pen. JI.K. Mcaesa. CII0.: Llentp «Coro3y», 1998.

2. Kyznenos B.A., SIxkynuna I'.B. OcHoBbl MeTposiorun: Yue0. mocodue. - M.:
N3n-Bo crangaptos, 1995.

3. Hpyros 10.C., Pogun A.A. DKkonorudeckre aHaIu3bl MPU paziuBax HEPTH
u He(renpoaykto. — M.: BUHOM. Jlabopatopus 3nanmii, 2007. — 270 c.

4. bomuep B.A., Andepor A.B. U3zmepurtenbHbie npubopbl. Yued. aJisi BY30B.
B 2 1. M.: U3a-BO ctanaapToB, 1986.

JononHuTenbHas TuTepaTypa

1. Hauuep K., Tan O., Monbx [[. Ananutuka. CucreMatudeckuii 063op. M.:
Xumus, 1981.

2. Mones M. JI., Cemepenko K. M. Kommiekc MeTo0B TPOU3BOJACTBEHHOTO
KOHTPOJISL 11 OIICHKH COCTOSIHUS DKOJIOTHYECKON 0€30MacHOCTH Ha He(Tera3oBbIX

oObekTax // Hayuno-mMerogndeckuii anekTpoHHbIN xypHan «Konment». — 2017. — T.
39. — C. 1286-1290. — URL.: http://e-koncept.ru/2017/970584.htm.



http://e-koncept.ru/2017/970584.htm

3. BapranoB A.3., Pyban A.Jl., llxypatauk B.JI. Mertonst u mnpubopsl
KOHTPOJISI OKPY>KAIOILIEW Cpebl U DKOJIOTUYECKUI MOHUTOPUHT. — M.: 'opHas KHura,
2009. — 640 c.

4, Mone M. JI. [IporHo3upoBaHue COCTOSHUS TeXHOCHEpPHON OE30MaCHOCTH:
moHorpadus / M. JI. Mones, C.A. Macnennukos, M.A. 3anuna, H.M. CtyxeHko —
[TaxTer: UCOulT AI'TY, 2015. - 113 c.

6. Ilepeyenn pecypcoB HHGOPMAIHMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
HNHTepHeT, HEOOXOAUMBIX JISI OCBOCHUS JUCUHUILIMHBI (MOXYJIS)

Kaxnpiii oOywaronuiics oOecrieunBaeTcsi JIOCTYIIOM K COBPEMEHHBIM
podeCCHOHATTBHBIM 0a3aM JaHHBIM, HH()OPMAIIMOHHBIM CIIPABOYHBIM U MIOMCKOBBIM
CHUCTEMaM.

VYcnoBus nocryna — apropusanus no [P-angpecam COY.

JlocTyn K anexkTpoHHO# 6a3e naHHbIX Elsevier / ScienseDirect.

JlocTyn K Hay4HO# 3nekTpoHHoi oubnmuoteke Elibraryelibrary.ru

7. MeTtoanuyeckue yKa3aHus Jisl ACMIUPAHTOB MO0 OCBOEHHIO THCUHUILIHHBI
(MoayJist)

CamocrosiTenbHass paboTa  acUpPaHTOB  PErJIAMEHTUPYETCS  IpaduKkom
yueOHoro mnpouecca. [lo aucuunianie yueOHbIM IJITaHOM MPEAYCMOTPEHO 28 4acoB Ha
camocTosTeNbHyt0 paboTy. CamocTositenpHas paboTa paclpeneieHa CleayoIuM
oOpa3oM: 28 yacoB Ha M3yY€HUE TEOPETHUUYECKOIO Kypca, IOJArOTOBKY K UTOTOBOMY
KOHTPOJIIO.

B coOTBETCTBMM €O CIHCKOM pPEKOMEHAYEMOM JIMTEpaTrypbl acCIUpaHT
CaMOCTOSITENIbHO M3Yy4aeT TEMbl U COCTABIISIET KPATKUN KOHCIEKT B MPOU3BOJIHLHOM
o0beMe U B ITPOU3BOJIBHOU (popme.

B pesynpTaTe  npoBEeNEHUS  CAMOCTOSITENIBHOM  pabOThl  acCHUpaHT
JOTOJHUTENBHO 3aKpeIuisieT JIEKIMOHHBIA Kypc. Bompochl, BBIHOCHMBIE Ha
CaMOCTOATENbHYIO PabOTy, BXOASAT B KOHTPOJIbHBIE BOIIPOCH HA HK3aMEH.

Y4yeOHO-METONUYECKHE  MaTepHalibl I CaMOCTOSITENBHOW  pabOThI
oOy4JaronMxcsi M3 YUCJa WHBAIUAOB U JIMI C OrPAaHUYEHHBIMU BO3MOKHOCTSMU
3J10pOBbsI MTPEAOCTABIISIOTCS B OpMax, aAanTUPOBAHHBIX K OIPAaHUYEHUSIM 370POBbS
Y BOCTIPUATHUS HHPOPMALMH B 3aBUCUMOCTU OT HO30JIOTUYECKUX IPYIII.

8. Ilepeyenr HWH(POPMAUMOHHBLIX TEXHOJIOTHH, WCHOJb3YyeMbIX IMpPH
OCYLIECTBJIECHMH 00pPa30BaTEeJILHOI0 NMpouecca no AMCHUILUIMHE (MOAYJ/0) (nmpu
HE00XO0IUMOCTH)

8.1 IlepeueHb HEOOXOAMMOTO MPOTPAMMHOT0 00ECTICUCHUS
B nmaHHBII pa3aen BKIIIOYAETCs CIUCOK MepeueHb MPOrpaMMHOTO 00eCIieueHus,
MCIIOJIE3YEMOT0 B Y4€OHOM TpoIliecce Mo JaHHOW AUCIUTIIIHE.

8.2 Ilepeuenb HEOOXOAMMBIX HH(OPMAITMOHHBIX CIPABOYHBIX CUCTEM



- DJIEKTPOHHBIE BAPUAHTHI YICOHUKOB;
- KommekT doTtorpadmii;
- YueOHble KHHO(DUITEMBI.

9. MarepuajibHO-TEXHUYeCKasaA 0a3a, HeoOXoaAMMAas JJIs OCYIIECTBJIEHUSA
00pa30BaTeJIbHOIO NMPoLecca Mo AUCHUILINHE (MOTYJII0)

Jlns opraHuzanud 00pa3oBaTENBHOrO IpoLEecca HeoOXoauMa Cclieayromas
MaTepHaIbHO-TEXHUUEcKas Oa3a:

- ayIUTOpHUs Il TPOBEACHUS JIEKIIMOHHBIX W CEMHHApCKUX 3aHITHH,
o0opyJoBaHHAasi  KJIACCHOM  JOCKOM M po3eTKaMu g TMOJKIIOYEHUS
ANEKTPOOOOPYI0BAHUS U / WU MYJIbTUMEIUNHBIM IPOEKTOPOM C HACTEHHOM JT0CKOM;

- yueOHO-MeToAMYecKas JINTepaTypa.

B xoJie BBINOJIHEHUS CaMOCTOSITENIbHOW PabOThl 00yyaromuMces MoTpedyeTcs
HaJIMYue MEePCOHATBLHOIO KOMIIBIOTEPA.



