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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSA 11O IUCHUIIVIMHE

DopmupyeMbie KOMITCTCHITUN TpeboBaHus K pe3ysibTaTaM 00yIeHHs
Ne | Kox kommerennnu ‘ Kommerenus
[TpodeccnonanpHbIC

1 I1IK-9 Cnoco0HOCTE K | B pe3ynbrare ocBOCHUS TUCHUTUIMHBI
aHaIU3y 00yJarOIIUICS TOJKEH
TEXHOJIOTHYECKUX 3HATH:METOIBI KOHTPOJISI KAUeCTBA BOIBI,
MPOIIECCOB  C 1IETbI0 | HOPMATHBHBIC JIOKYMEHTHI B 00J1aCTH
IIOBBIIIEHUS OXpaHBI BOJI;

MoKa3aTesei PHEPTro- U | YMeTh:IPOBOIUTH IIPOOOOTOOD,
pecypcocOepexeHusi, K | IpoOOMOATOTOBKY M aHAIN3 TIPOO BOJIBI

OLICHKE BCEX THIIOB,;

3KOHOMUYECKOMN Baagerb:meTo1aMu aHaIM3a U OLIEHKU
a¢ddexTuBHOCTH KauecTBa 3 (HEKTUBHOCTH TEXHOIOTHUECKUX
TEXHOJOTHICCKHIX IIPOIIECCOB IO BOJIOOYHCTKE U

MIPOLIECCOB, WX | BOJOOTBEJICHHUIO.

3KOJIOTUYECKOMN

0€301acCHOCTH

2. MECTO JUCIHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IHPOI'PAMMBbI

CoaepncaHI/Ie JUCHHUITIIMHBIOCHOBBIBACTCA u ABJIACTCA JOT'HYCCKHUM
MMPOAO0JIKCHHUCM CIICAYIOIUX TUCIUIIINH:

No HaumeHnoBaHue qTUCIUIUIMHBL (MOJTYIIS)
1 3amura OKpy>Karomiei cpeibl U KoJIoTHUecKasi 6€30MacHOCTh Ha MPEAPUSTUIX
2 AHan3 ¥ CUHTE3 CUCTEM BOJI0OOECTIeUeHUSI XUMUYECKUX MIPOU3BOJICTB

COI[Cp)KaHI/IC AUCHUILIMHBI CIIYXXHUT OCHOBOH AT U3YUYCHUS  CIICAYIOIMIUX
JUCIUIIIINH:

Ne HaumeHoBaHMe AUCHUTUIMHBI (MOIYIIS)

1 CoBpeMeHHbIE OMOXUMHUYECKHE METObI OUUCTKH CTOYHBIX BOJI

2 DKOJIOr0-3KOHOMUYecKast 3PPEKTUBHOCTh BOAONOIB30BAHUS HA MIPEIPUATHH
3 3aMKHYTbIE CUCTEMBI BOJJHOTO XO35I1CTBA

4 ['ocynapcTBeHHas UTOrOBasi aTTECTALIUS




3. OFbEM JUCIUILJIMHBI
OO11as TpyA0€MKOCTh JUCIUILTUHBI COCTABIISAET 6 3a4. equHull, 216 yacos.

Bun yueGHOI paboThI Bceero Cemectp
4acoB Ne 3
OO01mas TpyA0€MKOCTh TUCIMIUIMHBI, 4ac 216 216
KonTakTHas padora (ayAuTOpHbIE 3aHATHSA), B T.U.: 68 68
JICKIINH 17 17
J1a00paTOpHBIC 51 51
PAaKTUYECKHE
CamocTosiTejibHasi paboTa CTY/JA€HTOB, B TOM YHCJIe: 148 148
KypcoBoii mpoekr
KypcoBas pabora 36 36
PacuerHo-rpaduueckoe 3aganus
WMHauBHyallbHOE JOMAIIHEE 3aaHUE
pyaue 6udvl camocmosmenvroli pabomol 76 76
®dopma nNpoMeKyTOoUHas aTTecTalus 36 36 (3Kx3aMeH)
(3a4eT, SK3aMEH)

4. COAEP KAHUE JUCHUIIJINHBI
4.1 HauMeHOBaHuUe TeM, UX COJAEPKaHNEe U 00beM

Kype2 Cemectp 3

/o

O0bem Ha TeMaTHYeCKUi
pazzen 1o BuaaM yuyeOHon

Harpy3KkH, 4ac

HaunmenoBanue paznena
(kpaTkoe coJiep>kaHue)

JlaboparopHsbie
CaMocTosTeIbHas

[IpakTrueckue
3aHATHUS

Jlexmun
3aHITHS

pabota

1.CanuTapHO-XMMH4YeCKHi KOHTPOJIb MOBEPXHOCTHBIX U CTOYHBIX BO/.
OcHoBHasi cxema nposeaenus anaansa no 'OCTam P®.

1.1

IMopsinox  mpoBeAeHHMs]  CAHMTAPHO-XMMHYECKOr0  aHAJIW3A
CTOYHBIX ¥ MPUPOIHBIX BOJA. TepMHUHBI U ONIPEAEIECHHSI, OTHOCSIIUECS
K Ka4€CTBY BOJ u ux aHaJIN3Yy. OCHOBHBIGSKOTOKCI/IK&HTBI,
00s13aTeNbHbIe K ONPEIeNeHNI0 0 PoccHiicKoMy 3aKOHOAATENbCTRY.
Knaccudukanums opraHMYecKuX COEOUHEHHUH, MPHUCYTCTBYIONIUX B
NPUPOJHBIX BOJAX IO WX BO3ACHCTBUIO HAa OKPYXKAIOIIYIO Cpeny.
OCOOEHHOCTH aHAIN3a CTOYHBIX, MOPCKHX, TPYHTOBBIX BOJI.

1.2

Ot6op mnpod Boawsl. Karteropmm craHmmié aius  paioOHOB
BOJOIIOJIBb30BAHUA. TepMI/IHBI u ONpCACIICHNUA, HCIIOJIb3YEMbBIC IIPpU
otbope mpob Boxabl. MeToauMkn 1o OTOOpPY HpOO BOABI M JOHHBIX
OTIIOXKEHUH.

2.AHa;u3 npod BOAbI

2.1

OpranosnenTuyeckue IMOKa3aTeJd IHTbeBOH, NPUPOAHOH M
CTOYHBIX BOJ

OprasonenTuyeckue nokasareny B aHanuse Boj. OnpeneneHue 1Bera
aHaATU3UPyEMOI BOABI 110 CTaHAAPTHBIM MeToAuKaM. OmpeeneHue

MYTHOCTH C UCTTIOJIb30OBAHUEM pr6KI/I 1 METOJa pacCCBaHUsA




uznydenus. OnpezeneHue 3amnaxa CTOYHbIX U IPUPOJHBIX BO/I.
OmnpezeneHne BKyca TUTHEBOM BOJIBI.

2.2 | ®u3nKo-XUMHYECKUe 0KA3aTe/IU NPHPOJHBIX H CTOYHBIX BOJ.
Omnpenenenne pH cTOUHBIX U PUPOIHBIX BoA. OnperneneHue
3JIEKTPOIIPOBOAHOCTH CTOUHBIX M IIPUPOIHBIX BOJ.

IToka3aTeaun kayecTBa BOJBI.

OmnpeneneHne XeCcTKOCTH BOAbl. OmpeneneHue >KECTKOCTH aTOMHO-
a6CcopOIIMOHHBIM METOIOM. Omnpenenenne IIEJTOYHOCTH
TUTPUMETPHUECKAM  METOAOM CTOYHBIX M  TPUPOAHBIX  BOJ.
OmnpezencHue PacTBOPCHHBIX Ta30B B CTOYHBIX Bojaax. KoHTpoib
COIep)KaHWs  pPacTBOPEHHOr0  Kucjopola B Bomax. Metoj
JJEKTPOXMMHUYECKOTO JaTyhKa MpPU OIPEACICHUH PACTBOPCHHOIO
KHACJIOpO/Ia B CTOYHBIX M TNpHPOAHBIX Bojaax.Ompenenenue BIIK
CTOYHBIX M MPUPOAHBIX BOA. OmpeneneHue o0mero xjiopa B CTOYHBIX
U TIOBEPXHOCTHBIX BoJaX. KOHTpoOJb cojepxaHUs PacTBOPECHHOIO
KHCJIOpO/a B TIPHPOTHBIX M CTOYHBIX Bomax. OmpeneneHue oO0Imero
a3oTa B CTOYHBIX H  TPUPOAHBIX Bomax. OmnpexnencHue
MEpMAHTaHATHOTO  HMHICKCA MPUPOIHBIX W  CTOYHBIX  BOJ.
Omnpenenenne XIIK cToUHBIX U IPUPOJHBIX BOI.

23

VYcerpoiictBa u mpuHOOpPHI I aBTOMATHYECKOTO CTallMOHAPHOTO |
HNOJBW)KHOTO KOHTPOJI MPUPOJHBIX U CTOYHBIX BOJ HMPOMBIIIIEHHBIX
IpEIIPHUITHH.

24

3. HoBble MeTOIbI aHAJM3Aa MPUPOTHBIX H CTOYHBIX BOJI.

OnektpoxuMuueckue Metojbl. CrneKTpo()OoTOMETPUUECKHE METOMBI.
3.1 Xpomatorpadpudeckue Meronsl. ['azoBas amcopOumonHas (I'X)
xpomarorpadus. lazoBas pacupenenuTenbHas (TKX)
xpomarorpadus. KugkoctHast copommonHas (KKX, BOXKX, XKAX)
xpomarorpapus. Mono-oOMeHHast xpomarorpadusa. MosekysipHO-
CUTOBAst xpomarorpadus. [InockocTHas AKX, KAX
xpomarorpadus.
I'mbpunneie MeTompl. Xpomaro-macc-criekrpomerpus. CoueTaHue
razoBoii xpomarorpaduun ¢ MK-Dypoe cnektpockonueit. Coueranue
ra3oBoit xpomarorpaduu ¢ SIMP-criekTpockonueii.

BCET'O 17 51 76

4.2.Conep:xaHue NPAKTHYECKUX 3aAHATHH
He npegycmoTpeHsl.

4.3.Conepxanue j1a00paTOPHBIX 3aHATHI

Ne HaumenoBanue Tema 1abopaTopHOro 3aHATHS K- K-Bo
/1 pasaciia IMCHUIITIMHBL BOYaCoOB qacoB
CPC
cemectp No 3
1 OT1oop npod BoAbI. OcobeHHOCTH O0TOOpa CTOYHBIX, MOPCKHX, 2 2
IPYHTOBBIX BOJI.
2 OpranoJsienTuyeckue 1. Onpenenenve LBeTa aHAIU3UPYEMOMU 2 2
noxasarteJiu l'll/lTl)eBOﬁ, BOJIbI ITO CTaHAAPTHBIM METOAMUKAM.
MNPHUPOIHOI U CTOYHBIX BOJI 2. Omnpenenenue MYTHOCTH c

WCTIONB30BaHUEM  TPYOKH H  MeToja
pacCE€MBaHUA U3TTYUYCHUA.

3. Omnpenenenue 3amaxa CTOYHBIX H
IIPUPOJHBIX BOJ.

3 DU3NKO-XUMHYECKHUe 1. Omnpenenennve pH CTOYHBIX u 4 4
NMOKa3aTeJd NPUPOAHBIX M | IPUPOIHBIX BOA.
CTOYHBIX BOJ. 2. Omnpenenenue 3JIEKTPONPOBOIHOCTH

CTOYHBIX U MPUPOJHBIX BOA.




IToxa3aTes i KayecTBa BOJBI.

3. OmpezeneHue ;KeCTKOCTH BOJBL.

4. Omnpenenenne IEJIOYHOCTH
TUTPUMETPUIECKAM METOAOM CTOYHBIX H
TIPUPOIHEIX BOJI.

5. KoHTponb conep:xaHusi pacTBOPEHHOIO
KHCIIOpoAa B BOJIaxX. MeTton
AIEKTPOXUMHUIECKOTO JaTIuKa npu
OIPEICIICHUH PACTBOPCHHOTO KUCIOPOJa B
CTOYHBIX ¥ MMPUPOHBIX BOJAX.

6. Ompenenenne  BIIK  crounbix wu
MIPUPOJTHBIX BOJI.

7. OmpeneneHue 00IIET0 XJIOpa B CTOYHBIX
Y TIOBEPXHOCTHBIX BOJAX.

8. Ompenenenne o0IIETO a30Ta B CTOYHBIX
1 TIPUPOTHBIX BOJAX.

9. Ompenenenne MIepMaHTaHATHOTO
WHJCKCA TPUPOIHBIX U CTOYHBIX BOJ.
10.0npenenenne  XIIK  cTouHblIx U
TIPUPOIHBIX BOJI.

36

36

YcerpoiictBa U npudopsl 1A
aBTOMATHY€CKOI0

CTAIMOHAPHOI0 U MOABHKHOIO
KOHTPOJIS NPUPOAHBIX M
CTOYHBIX BOJ
NPOMBIILICHHBIXNPEANPUSITHIA.

VYerpoiicTBa u prOOpPHI JUTSL
aBTOMaTHYECKOT'O  CTallUOHAPHOTO U
MOJBIKHOTO KOHTPOJIS MPUPOAHBIX U
CTOYHBIX BOJ MPOMBIIITICHHBIX
NIPEANIPUATHH.

Hosrble MeTOoAbI aHaJmM3a
NPUPOIHBIX U CTOYHBIX BOJ

KunkocrHas copOLMOHHAs
BOXKX, ’KAX) xpomarorpadus.
Hono-obmeHHas xpomaTtorpadus.
MonekysipHO-CHTOBast XpoMaTorpagus.
IInockocTHas KKX, KAX
xpomarorpadus.

OKOKX,

16

BCEI'O:

51

66




®OH/J ONEHOYHbBIX CPEJACTB UIA ITPOBEAEHUSA TEKYIIEI'O
KOHTPOJISI YCIEBAEMOCTH, TIPOMEXYTOYHON
ATTECTAIIUU 11O UTOI'AM OCBOEHUSA JTUCIHUITIMHBI

S5.1.I1epeyeHb KOHTPOJIbHBIX BONIPOCOB (TUMOBBIX 3aJaHNI)

/o

HaumenoBaunue
pazzaena IUCIUILITNHbBI

ConeprxaHue BOIPOCOB (TUIOBBIX 3aaHH)

Hopsanok NpoBeleHust
CAaHUTAPHO-XHMHYECKOT0
aHajn3a CTOYHBIX u
NpUpoAHbIX BOA.OTOOP mpOOd
BO/IBI.

1. OcHOBHBIE 3aKOHOAATENbHBIE aKThl P®, perymmpylomue
BOIIPOCHI KOHTPOJIS 32 COCTOSTHUEM BOJIHBIX OOBEKTOB.

2. OCHOBHBIE  TOCYAAapCTBEHHBIE  CTPYKTYpBI,  OOs3aHHbIC
MIPOBOJUTh CAHUTAPHO-XMMUYECKMH KOHTPOJIb 32 COCTOSIHHEM
BOJHBIX O00BEKTOB.ONUIINTE CHCTEMY KOHTPOJIS 3a COCTOSHUEM
BOJIHBIX 00BEKTOB B benropoickoit o01actu.

3. TpeGoBaHus, npeabsaBIsieMble K MECTy yCTaHOBJIEHHUS CTBOpa
Ha BOJHOM oObekre. IlokazaTenn mnpu TNPOBENCHWH CaHUTapHO-
XMMHUYECKOTO KOHTPOJIS 32 COCTOSTHAEM BOJIHBIX OOBEKTOB?

4. JloCTOBEpPHOCTh pPE3YNIBTATOB AHAIUTHYECKOTO KOHTpOIi. B
KaKHX CIIyJasX U KaKuM 00pa3oM MPOBOAAT apOUTPaXKHBIEC aHAIN3BI.

5. OcHOBHBIE TpeOOBAaHUS K AHAIUTHYECKOW JabopaTopHu.
[pouenypa akkpeauranuu 1abopaTopuu.

6. OCHOBHBIE METOJMKHM II0 OTOOpPY MpoO BOABI M JOHHBIX
OTJIO’KEHUH.

7. Bunsl mpo06 BOJIBL.

8. YcnoBus u npaBuia otOopa mpod ¢ MOBEPXHOCTHBIX BOJHBIX
00OBEKTOB.

9. ¥YcnoBus u npaBuia oToopa mpod IMOJ3EeMHBIX BOI.

10. YcnoBus, npaBuiia 1 0COOEHHOCTH 0TOOpPa MPOO CTOYHBIX BOJ.

11.OcHOBHBIE =~ HOpPMAaTHBHBIE  JOKYMEHTHl 110  BOIpOCaM
KOHCEpBAIMU U XPaHEHHUS TIPOO BOJBI.

12. OcHOBHBIE TPeOOBaHUS K METOJaM KOHCEpPBAllMM M XPaHEHUS
po6 Boabl. TpeOoBaHUS K cOCyAaM ISl XpaHSHHS MPoo.

13. OcHOBHBIE (pHU3NYECKUE CIIOCOOBI KOHCEPBAIMH ITPOO BOABI.

14. OcHOBHBIE XUMUYECKHE CITOCOOBI XpaHEHUS IPOO BOJIBI.

15. HopmaTuBs! kauecTBa Bojisl B Poccuu.

16. Pernamenramust  moscoB  3CO  moj3eMHBIX
HMUTHEBOTO BOJAOCHAOKEHUS.

17. Pernamenranust moscoB 3CO MOBEPXHOCTHBIX HCTOYHHUKOB
ITUTHEBOTO BOOCHA0KEHHS.

18.Iloka3aTenn KkadecTBa BOJIBI
ITUTHEBOTO BOOCHA0KEHHS.

19.TlokazaTenu kauecTBa
ITUTHEBOTO BOIOCHA0KEHHS.

20.3akoH PO «O CaHUTAPHO-3MHIEMHOJIOTHIECKOM
0J1arOMoJIydny HACENIEHUs» 0 Ka4eCTBE MUTHEBOH BOJIHI.

HCTOYHUKOB

NMOBCPXHOCTHBIX HMCTOYHUKOB

BOJbI IIOA3C€MHBIX HUCTOYHUKOB

OpranoJsienTuyeckue
noKa3areju NMUTHEBOIA,
NMPUPOIHOI M CTOYHBIX BOJI

1. Meroauka onpenenaeHnss MyTHOCTH IPUPOIHBIX BOJ (insity).

2. OmnpeneneHrue OpPraHOJENTHUECKUX TMOKa3aTenei. M3ioxwure
CYIITHOCTb METO/IOB.

3. OmnpeneneHre BKyca W MPUBKYCa MUTHEBOW BOJBI TOJ3EMHBIX
1 TIOBEPXHOCTHBIX UCTOYHHUKOB KaYECTBEHHO U 110 HHTEHCHBHOCTH.

4. OmpeneneHue IBETHOCTH aHAIU3UPYEMOH BOABIL.

5. Omnpenenexue 3anaxa aHaIU3UPYEMON BOJBI.

Du3uKo-XUMHYECKHE
nmoxkasarteJjm NMPUPOJIHBIX u
CTOYHBIX BO/.

1. Ilnan  wHaOJIOOEHMH 32  Ka4YeCTBOM
MOBEPXHOCTHBIX BOJX B 30H€ BJIMSIHUS MPeINPUATHS.

2. Konrpois TEeMITEpPaTyphl cOpaceIBaeMoOi
TTOBEPXHOCTHBIE BOJOTOKH U BOJIOCMBI.

CTOYHBIX u

BOIBbI B

3. VnaenbHas o»nexTponpoBogHocTs M pH kak o6oOmaroniue




XAPaKTCPUCTHUKHN Ka4C€CTBA BOABI U COCTOSIHUS BOJAHOI'O 00BeKTA.

Iloka3zaTesn kauecTBa BOJbI.

1. Onenka kadecTBa NPUPOJHOI BOJBI IO THUAPOXUMHYECKUM
ITOKA3aTeIIsIM.

2. Ilepeuncnure U JalTe  ONpPENENIEHUE  MHTETPATBHBIX
MI0Ka3aTesel, XapaKTepU3yIOIINX CBOWCTBA BOJBIL.

3. HopmaTtmBpl KadecTBa BOINBI IS KaKWX ITOBEPXHOCTHBIX
BOJHBIX 00BeKTOB OoJjiee xecTkue? OTBeT 000CHYIITE.

4. KoMIutekcHasi OIEHKA 3arpsS3HEHHOCTH IOBEPXHOCTHBIX BOI.
KoahdpunneHTs! 3arpsi3HEHHOCTH BOJIBL.

5. WHpekchl 3arpsA3HEHHOCTH BOJBI: OOINECAHUTAPHBIN WHIEKC
Ka4yecTBa BOJIbl; KOMOMHATOPHBIN MHAEKC 3arpsi3HEHHOCTH BOJIBI.

6. OxapakTepusyiiTe pa3IM4yHble MOAXOABI K KIaCCH(HUKALUH
3arpsI3HEHHOCTHU MJIM Ka4eCTBa BOJI.

7. OneHka 3arpsI3HEHHOCTH HPUPOTHBIX BOJ o
THIPOOHOIIOTHIECKHAM ITOKA3aTEIsIM.

8. Bunsl onpepenseMbIx moka3aTeNel ¥ NepHOANIHOCTE 0TOOpa
mpoO BOABI MOI3EMHBIX M TOBEPXHOCTHBIX HCTOYHHKOB IUTHEBOTO
BOJOCHAOXEHUS.

9. KucrmoTHOCTP ¥ IIENOYHOCTH BOXBL PermameHTamus u
METOJIMKH OTIPE/ICICHUSI.

10. KHCIOTHOCT, ¥ IIENOYHOCTh BOJBI Kak 00oOIIaromye
XapaKTEPUCTUKU Ka4eCTBA BOJIBI M COCTOSHHUS BOJHOTO OOBEKTA.

11. MeToauka onpeneneHus Cyxoro 1 NpoKaJeHHOTO OCTaTKOB.

12. XKectkocTh Boabl. Bumbl skecTKOCTH. METOIUKH OTpeieNieHus!.

13.MeToapl  ompeneneHus  kenesa  obmiero.  Memaroiue
BeIIeCTBA.

14.Tlouemy Keme3o  sIBISACTCS  OHMOJIOTHYECKH  aKTHBHBIM
3JIEMEHTOM?

15.Kakue BUABI CTOYHBIX BOI 00pa3yrOTCs Ha MPOMBIIIICHHBIX
NpeAnpuUsATHsIX?

16.Kakas  mocnmemoBaTedbHOCTh  aHANM3a  MPOMBIIIICHHBIX
CTOYHBIX BOJ?

17.Kaxkue moxasaTen M aHaIW3 KaKUX BEIIECTB W HOHOB
MPOBOJAT HA IEPBOM ITAIIC KOHTPOJIA Ka4€CTBA BO)II)I?

18.Kakne moxasaren M aHaIW3 KaKUX BEIIECTB W HOHOB
MPOBOJAT HA BTOPOM 3Tal€ KOHTPOJIA KauyeCTBa BOJII)I?

19.Kakne moxasaTen M aHAJINW3 KaKUX BENIECTB M HOHOB
MIPOBOJIAT HA TPETHEM ITaIle KOHTPOJIST Ka4eCTBa BOIBI?

20.Kakue TmyHKTHI TOJDKEH COAEp)KaTh OTYET IO OTOOpY Mpod
OBITOBBIX W MIPOMBIIIJICHHBIX CTOYHBIX BOJ?

21. OcHOBHBIC METOZBI HCITONB3YIOTCS JUIS aHalH3a COACPIKAHUS
TSDKEJIBIX METAJUIOB B CTOYHBIX BOJIAX.

22.Metoauka ompenencHus (ocharoB B NPUPOTHBIX BOIAX.
CymHocTh. Memaronue BeIIeCTBA U CIIOCOOBI  yCTpaHEHUS
MCEUIAIICTO BJIUAHMUA.

23.Metoauka ompeneieHuss Cyab(paroB B TPUPOTHBIX BOJAX.
CymHocTh. Memaromue BeIIeCTBA W CIIOCOOBI  yCTpaHEHUS
MEIIAIICTO BIUAHUA.

24.MeroauMka oONpeneNeHns] XJIOPHUAOB B NPUPOJHBIX BOJaXx.
CymHocts. Memmarone BemecTBA M CHOCOOBI  yCTpaHEHHS
MEIIAONIETO BIUSHHUS.

25.Meroauka onpezeneHus (EeHOJIBHOTO MHJEKCA B MPHPOIHBIX
Bozax. CymiHocTs. Meraiomue BemecTBa W CHOCOOBI yCTpaHEHUs
MEIIAIONIETO BIUSHHUS.

26.MeTtoauka  OmpeneNeHus OpPraHHYecKOoro  Yriiepoja B
npupoaHbIX Bojax. CylrHOCTh. Memamoomniye BeUIeCTBa M CIIOCOOBI
YCTpaHCHUA MEUIAOMICTO BIMSAHUSA.

27.Metoguka omnpezneneHus obmero ¢ocdopa B HPUPOIHBIX
Bomax. CymrHocTs. Memmaronue BeIecTBA W CIIOCOOBI YCTpaHEHUS
MEIIAOIIEeTO BIUSIHUS.

28.Metoauka ompeneinenuss I[IAB B mnpupogHbslx  BoJax.
CymHocts. Memmarone BemIeCTBA U CHOCOOBI  yCTpaHEHHS
MEIIAIONIETO BIUSHHUS.




29.Metoauka omnpeaencHuss HeHMOHOreHHBIX IIAB B mpuponHbix
Bomax. CymHocTh. Melmaromue BeIecTBa M CIOCOObI yCTpaHEHUS
MEIIAIOIIETO BIMSAHHUS.

30. MeToauka onpeneneHnss aHHOHOAKTHBHBIX [IAB B mprpomHbIx
Bomax. CymHOCTh. Memmaromue BeIecTBa W CIIOCOOBI YCTpaHEHUS
MEIIAIOIIETO BIMSAHHUS.

31.MeToauka omnpenencHNsT B3BEIICHHBIX BEIIECCTB B MPUPOIHBIX
BOJaX.

32. Opranusanusi CTBOPOB Ha MOBEPXHOCTHBIX BOJHBIX 00BEKTAX.

33.OcobeHHOCTH OpraHM3alii CTBOPOB Ha BOAOTOKAX, BOAOEMAax
Y BOJIOXPAHITHINAX.

34. Merozp! 0T60pa Npod MPHUPOAHBIX MOBEPXHOCTHBIX M CTOYHBIX

BOJI.
35.Metoguku  oTOOpa OCHTOCHBIX  OpPTaHU3MOB, JOHHBIX
OTJIOKCHUH.
36. Metonuka OTIpe/IeTICHUS BIIK TIPUPOIHBIX
Box.IlpuroToBneHre MUKpPOOHOW BOABI IPH MPOBEICHUH aHANIM3a Ha
BIIK.

37.Metoauka onpeaenenus [11 npupoaHsIx BOA.
38. ApGutpaxkHas metoauka onpeaeneHuss XIIK cTouHBIX BO/I.

5 YerpoiictBa U npuéopsl 1A 1. MBU. HeobxomumocTs co3nanus 1 yTBepxaeans MBU.
aBTOMaTHYeCKOro 2. Cucrema 11 aBTOMAaTW4eCKOro  CTAlMOHAPHOTO |
CTAIHOHAPHOI0 ¥ MOABHKHOIO | TOJABMYKHOIO KOHTPOIIS MPUPOIHBIX U CTOYHBIX BOJ MPOMBINIIEHHBIX
KOHTPOJISt NPHPOAHBIX M | NPEAIPUATHH.
CTOYHBIX BOJ 3. OcHoBHOE O00OpynOBaHME M IIPUOOPHI BXOIIT B COCTaB
NMPOMBIILIEHHBIXNPEANPUSITHI, | CUCTEMBI [UI1 aBTOMAaTHYECKOTO CTallMOHAPHOTO M TOJBHMXKHOIO
KOHTPOJSI  NPUPOJHBIX M CTOYHBIX  BOJ  IPOMBIIIICHHBIX
NIPEANIPUATHH.

4. Anammzarop AMA-203.

5. TIpeo6pazoBatenu tumnos Allr-4M u JIM-5M

6. KoHIleHTpaTOMEpBLUCTIONB3yEMblE B aHANW3€ CTOYHBIX U
00OPOTHBIX BOJI.

7. AHanuzaTopbl, HCIIONb3yeMble [UIS aHajlu3a COZIepKaHus
B3BEIICHHBIX BELIECTB B CTOYHBIX M MPUPOTHBIX BOAAX.

8. IpubophI-CHTHATM3AaTOPEI, TPUHIIAI UX ITEHCTBHS.

6 HoBble  metoanl  aHauM3a 1. Xpomarorpaduueckue MeTo sl ananu3a. OCHOBHBIE OJIOKH,
NMPHPOAHBIX H CTOYHBIX BOJ BXOJISIINE B COCTaB XpoMaTorpagos.

5.2.IlepeyeHb TeM KYPCOBBIX IPOEKTOB, KYPCOBBIX padoT,
HX KpaTKoe coJepxaHue u 00bem

YHudunupoBanaas tTeMa « AHaJINU3 TPUPOTHON U CTOYHOU BOJIBIY.

CTyneHT nojiydyaeT MHAWBUAYAIBHOE 33JaHHE IO MPOBEACHUIO CAHUTAPHO-
XAMHUYECKOTO KOHTPOJISI THUTHEBOM, CTOYHOM U npupoaHor Boxawl. Ilocne
MIPOBENICHHSI BCETO KOMIUICKCA aHAM30B CTYJEHT COCTaBJSET OTYeT 1Mo (opme,
YTBEPKJAECHHOW TOCYJapCTBEHHBIMU HOPMATHUBHBIMU JIOKYMEHTAMU W JIEJAET
3aKJIFOYEHHE O KaYECTBE UCCIIEAYEMOM BOJIBL.

[IepedyeHp BUAOB BOJ

1. CTtounble BOAbLI KOKEBEHHOIO0 KOMOWHATA.

2. Crounsbie BO/BI acOommpepHOro KOMOMHATA.

3. Crounsie Boabl AO "bemnepromant”.

4. CtouHBIE€ BOALI MICOKOMOMHATA.

5. CTouHbBIE BOABI MOJIOYHOTO KOMOMHATA.

6. CTouHbBIE BOABI ITUIIIEBOIO KOMOMHATA.




7. CTOo4HbBIE BOJIbI TUBOBAPEHHOTO 3aBOJIA.

8. JloxeBble cliMBHBIE BOABI I'.benropoaa

9. CTOuHBIE BOJIbI KOHCEPBHOTO KOMOHMHATA.

10. Crounble BOJBI 3aBO/IA 110 MPOU3BOJICTBY IJIaCTMAcCC.

11.Bona p.C.[lonern (B paiioHe TOPOJICKOTO TLISIKA).

12.Bona p.Bezenku.

13.Bona benropoickoro BoJJOXpaHUIMIIA.

14.Bona necuannoro kapbepa (1.CoCHOBKA).

15.Bona p.Kopoua (B paitone r.Kopoua).

16.Bona p.Ockou (B paiione r.Hoserit Ockod).

17.Bona p.CeBepckuii JloHen (B pailoHE THAPOJIOTMYECKOTO  IOCTa
Hanwuue Ileckn).

18.Bona p.Tuxas CocHa (B pailoHEe THIPOJOTHYECKOTO IMOCTa I.AJEKCEEBKa).

19.Bona p.Ockorenn (B paifoHe THAPOIOrHuecKkoro nocra r.I'yOkuH).

20.Bona p.Bopckia (B paitoHe THApOJIOTMYECKONM CTaHIIUM, OJDKaWIIeH K
n.bopucoBka).

21.Bogna p.Ockoun (B paitone r.Crapsiit Ockoin).

BrinonHenune KypcoBoi paboThI 3aBEpIIaeTCs 3aIlIUTOM.

5.3.IlepevyeHb HHANBUAYAJIbHBIX IOMAITHUX 3aJaHUI,
pacuyeTHO-rpaguUecKuX 3a{aHU I
He npenycmoTpeHsl.

5.4.IlepeyeHb KOHTPOJIbHBIX padoT
He npexycmoTpeHs!.



6. OCHOBHASA U JOITOJIHUTEJIBHASA IMTEPATYPA

6.1. IlepeyeHb OCHOBHOIM JIMTEPATYPbI
1. Hpyros, FO0.C. AHanu3 3arpsA3HEHHOW BOJbI: MPAKTUYECKOE PYKOBOJCTBO
[DnekTponHblii pecype] : pyk. / FO.C. [dpyroB, A.A. Pomun. —
OnektpoH.naH. — Mocksa : WU3narensctBo "Jlabopatopust 3nanuit", 2015.
— 681 c¢. — Pexxum nocryma: https://e.lanbook.com/book/66218.
2. Bukynuna B.b. MeTposorudueckoe o0ecrieueHre KOHTPOJIsl Ka4eCcTBa BOJIbI
[DnmekTpoHHBI pecypc] : yueOHoe mocobme / B.b. Bukymmna, IT1.JI.

BukynmuH. — OIIeKTpOH.TEKCTOBblE JaHHble. — M. : MocCKOBCKuit
rocyJapCTBEHHBIN cTpouTenbHbld YyHUBepcuteT, ObC ACB, 2011. — 183 c.
— 978-5-7264-0560-5. — Pexum JOCTyma:

http://www.iprbookshop.ru/16372.html
3. AxcenoB B.W. Xumusi Bojbl. AHAIUTHYECKOE OOECIiedeHne 1abopaTOPHOTO
MpakTUKyMa [DIeKTpoHHBIH pecypc] : yueObHoe mocodbue / B.M. AkceHos,

JLU. VYmakoBa, M.M. HuukoBa. — DIEKTPOH.TEKCTOBBIE [aHHBIE. —
ExarepunOypr: Ypanbckuii ¢peaepanbubiii yauBepcutet, 2014, — 140 c. —
978-5-7996-1236-8. — Pexum JIOCTyIIA:

http://www.iprbookshop.ru/66214.html

6.2. IlepeyeHb 10MOJIHUTEIBLHOM JIUTEPATYPHI

1. AgtunoB M.A. OneHka KadecTBa MNOA3EMHBIX BOJ W METOIbI MX aHaIN3a
[OnexTpoHHBI pecypc] : ydyebHoe mocobue / M.A. Antunos, U.B.
3aukunHa, H.A. be3nenexxupix. — DeKTpoH.TeKcTOBbIe nanHble. — CIIO. :
[Ipocnexkr Hayku, 2013. — 136 c. — 978-5-903090-83-9. — Pexum
noctymna: http://www.iprbookshop.ru/35891.html

2. Cemenuenko B.II. Dkosiornueckoe KadyecTBO IMOBEPXHOCTHBIX BOJ
[OnekTponnblii pecypc] : wmonorpadus / B.II. Cemenuenko, B.N.
Paznyukuii. — DIEKTpOH.TEKCTOBbIE NaHHble. — MuHck: benopycckas
Hayka, 2011. — 329 c. — 978-985-08-1335-0. — Pexum pgoctyna:
http://www.iprbookshop.ru/12326.html

Ilepuoouueckue uzoanus
1.PedepaTrBHBIC KypHAIIBIL:
2.9Koj0rus,
3 KommoumHas XuMus
4 .HayuHble )KypHaJbl:
5.2Ko050rus ¥ NpOMBIILIEHHOCTh Poccuu;
6.2KO0JIOTMYECKUE CUCTEMBI U IPUOOPHI;
7. XYUMHUS U )KU3HD,
8.2KOJIOTHUsI U )KU3Hb



6.3. IlepeyeHb MHTEPHET PeCypcoB
1. OnexTponnHas 6mbiuoTevnas cucreMa «Hayuno-snexkrponHas 6u6immo-teka eLIBRARY.RUy.
http://elibrary.ru.
2. DJIEKTPOHHO-OMOIMOTeUHass cucTeMa u3aaTennbeTBa «Jlanby . http://e.lanbook.com.
3. DnexkTpoHHas OuOnmoreka auccepranuii Poccuiickoil rocynapcTBEH-HOH OHOIMOTEKH.
http://www.diss.rsL.ru.
4. DnexTpoHHO-0MOMoTeHas cuctema «budmmorex». http://www.bibliotech.ru/.
5. CrpaBouHo-11oucKOBas cucreMa «KoHCynbTaHT — MTtocy www.consultant.ru/.
6. adopmarmonno-cupaBounas cuctema «Hopma CS». http://normacs.ru
7. COOpHHK HOPMATHUBHBIX JOKYMEHTOB IO CTPOHMTEIBbCTBY, NEHCTBYIOUIMX HA TEPPUTOPUHU
Poccutickoit ®enepanuu «CtpoiiKoncynbpTanT. Anpec caita: http://www.skonline.ru/ .
8. Onexrponnas Oumbmmoreka BI'TY wum. B.I. IlyxoBa (Ha 6aze DbC «bubmmoTex»).:
http://ntb.bstu.ru
9. Cucrema noucka npupoaHo-pecypcHoit nudopmanuu - http://list.priroda.ru
10. OTkpsITast cripaBouHO-uH(popMaroHHas ciryx0a «Ecoline» - http://www.ecoline.ru
11. «3eneHpld NUIIO3» - IMYTEBOAUTENH IO JKOJOTHMUYECKMM HH(POPMAIMOHHBIM pecypcam -
http://zelenyshluz.narod.ru/
12. European Environment Agency (EEA) - http://www.eea.europa.eu/
13. The Global Environmental Information Exchange Network - http://www.unep.org/infoterra/ -
AKTyalnbHBIM pa3jiejaM d5KOJOTHH - KHUTH, CTaTbH, YUYeOHHKH, METOAMYECKHE MaTepuaibl -
http://www.ecoline.ru/
14. bubnuoteka yueOHUKOB 10 SK0JI0rHH - http://window.edu.ru/window/library
15. Beepoccuiickuii akosoruueckuii noprain - http://ecoportal.ru/

16. Enunas KOJUIEKLUS UPPOBBIX 00pa3oBaTeIbHbIX pecypcoB -
http://schoolcollection.edu.ru/catalog/
17. MexayHapoaHsblii ropran o DKOJIOTUU 51 OKpY’KaroIlen cpene-

http://www.greenwaves.com/russian/indexrus.html

18. Muxpoopranusmsl - http://microorganizmy.naukadv.ru/

19. Haumnonansnsiii nopran «IIpupona Poccun» - http://www.priroda.ru/

20. Ilpupona u skozorus - http://www.priroda.su/

21. Poccuiickue 3eneHbie cTpaHullbl - http://rgp.agava.ru/

22. O¢unmanbHblid cafT )xypHana «KoJI0rHsl Mpou3BoAcTBay http://www.ecoindustry.ru

23. Google Scholar [Dnektponnsiii pecypc].- Pexum noctyma: http://scholar.google.com,
CBOOOJIHBIN. — 3arJl. ¢ 3KpaHa. (MMOUCKOBasi CUCTEMa, pa3padoTaHHAas CIICIUATIBHO JIJIsl CTY/IEHTOB,
yUeHBIX M HcClIeoBaTenel, NpeAHa3HayeHa [uid IoMcKa HH(OpManmuu B OHJIAWHOBBIX
aKaJIeMUYECKHX JKypHaJIaX U MaTepHajax, MpoUIeIIINX SKCIIEPTHYIO OIICHKY).

24. PUBK [OnektponHblit pecypc].- Pexxum nocryna: http://www.ribk.net, cBoboansIii. — 3ari. ¢
9KpaHa. (mopran "Poccutiickoro nH(pOpPMaAITMOHHO-OMOINOTEYHOTO KoHcopruyma"
npenocTaBisieT 14 BOZBMOXKHOCTh PACIIMPEHHOT0 MOMCKa OMOIMOorpaguuecKuX JaHHbIX U MOJTHO-
TEKCTOBBIX PECYpPCOB B JJIEKTPOHHBIX KarTajorax IIATH KpymHeHmmx Oubnmorexk Poccum:
Bceepoccuiickoif  TocyaapcTBeHHOM OMOIMOTEKE HWHOCTpaH-HOM suTepaTypbl um. M.
Pynomuno, Hayunoit o6ubmuorexke MI'Y wum. JlomonocoBa, Ilapmamentckoit OumbOmmoreke,
Poccuiickoii rocynapcTBeHHOM Oubnuoreke, Poccuiickoit HalmoHanbHOM OHOIHOTEKE).

25. SCIRUS [DnexTpoHHbIi pecypc].- Pexxum moctyma: http://www.scirus.com, cBOOOTHBINA. —
3arn. ¢ 9KkpaHa. (IIOMCKOBash CHCTE€Ma, HAIeJIeHHas Ha IMOMCK HCKJIIOYMTEIbHO Hay4HOM
uHpOpMallMK, T03BOJISIET HAXOAWTh HH(MOPMALMI0 B HAYYHBIX >KypHAJaX, MNEPCOHAIbHBIX
CTpaHHIIAX YYCHBIX, YHHUBEPCHUTETOB M WCCIEIOBATEIbCKUX IEHTPOB. JlOCTym K TIOJ-HBIM
TEKCTaM CTaTell U3 )KypHAJIOB BO3MOXKEH TOJIBKO JJIS TIOANMCYHUKOB).

26. ScienceResearch.com [DneKTpOHHBIN pecypc].- Pexum JIOCTyMa:
http://www.scienceresearch.com, cBoOOgHBIN. — 3aria. ¢ 9KkpaHa. (TIOMCKOBas CHCTEMa
IPEOCTABIIAET BO3MOXHOCTh OJJHOBPEMEHHOI'O IOMCKA B Hayd-HBIX >KypHaJIaX KpYHMHEHIINX



u3naTenbeTB, Takux Kak Elsevier, Highwire, IEEE, Nature, Taylor and Francis u np. A Takxe B
OTKpBITHIX Oazax naHHbIX: Directory of Open Access Journals, Library of Congress Online
Catalog, Science.gov u Scientific News. Ilouck B xypHamax BO3MOXXEH IO 12 OTAEIbHBIM
npeaMeTHeIM pyOpukam. IlonHble TEKCThI CcTaTel M3 JKypHA-JIOB JOCTYIHBI TOJBKO ISt
TTOITMCYNUKOB).

27. NIST Chemistry WebBook [Onexktponusiii  pecypcl.- Pexum  gocry-ma:
http://webbook.nist.gov/chemistry/, cBoGommblii. — 3ari. ¢ 9kpaHa. (CmpaBo4yHas KHHUTA
Nuctutyra CranpaproB u Texnonorun CIIA comep-KUT TEPMOXUMUYECKHUE, CHEKTPAIbHBIE
JAaHHBIE, TOTEHIMAIbl HMOHM3ALMU, CPOACTBO K OJJEKTpOoHY M 1mp. mius cBeime 10000
OpPraHUYECKUX M HEOPTraHU-YECKUX COCIUHEHHUIA).

28. Swetsnet Navigator [DnexTpoHHbIH pecypc].- Pexum JIOCTYyTIA:
http://www.swetswise.com/public/login.do, cBoOGomnbpiii. — 3ari. ¢ 3kpaHa. (0a3a JTaHHBIX
MHOCTPAaHHBIX KYPHAJIOB 1O (U3UKE, XUMUH, Teorpadru, UCTOPHH, S3bIKO3HAHHIO, QriiocopuH,
PENIUTUH, HAYKOBEICHUIO, COLIMAIIb-HBIM U APYTUM HayKaM,. TOJTHOTEKCTOBBIN JTOCTYIT BO3MOKEH
K Oosiee uem 2 500 xypHaIos.).

29. WORLD SCIENTIFIC Publ [Dnektponssiii  pecypc].- Pexum  mocty-ma:
http://www.worldscinet.com, cBoOOgHBIA. — 3arnm ¢ 23KpaHa. (KOJJIEKUUU IKYpPHAJIOB TIO
HECKOJIbKUM TeMAaTHUKaM, B TOM YHCIIC TIO XUMHH).

30. SCIENCE [Onektponnbii pecypcl.- Pexum pgocrtyma: http://www.sciencemag.org,
CBOOOJIHBIN. — 3arJl. ¢ KpaHa.

31. Bulletin of the Chemical Society of Japan [3nextponnsii pecypc].- Pexxum mocryna:
http://www.csj.jp/journals/besj/index.html, cBoboanblif. — 3arn. ¢ skpana. * Central European
Journal of Chemistry [DnexTpoHHbBIN pecypc].- Pexum JOCTYTIA:
http://www.springerlink.com/content/1644-

3624/, cB0OOIHBIH. — 3aril. ¢ dKpaHa.

32. @enepanbHas ciayxk0a MO HMHTEJUIEKTYaJIbHONH COOCTBEHHOCTH, MaTE€HTaM M TOBApPHBIM
3Hakam (Pocnatent) //http://www.fips.

7. MATEPUAJIBHO-TEXHUYECKOE U THOOPMALIMOHHOE
OBECIIEYEHME

Crneunanu3upoBaHHble y4eOHbIE ayAUTOPUU ISl TPOBEACHUS JTEKIMOHHBIX
3aHATUWA: TOPTATUBHBIA  MYJbTUMEIWWHBIA  KOMIUIEKC. 3ajl  JIUILIOMHOIO
IIPOEKTUPOBAHUS W HAYYHBIX MCCJIENOBAaHUM: MOPTATUBHBIA MYJIbTUMEIUNHBINA
KoMIiekc. JlabopaTopHble 3aHATHS MPOBOIATCS B Y4YeOHOW mabopaTopuw,
cHaOXXeHHON HeoOXoauMbIM obopyaoBanreMm.KommbroTepabie kinaccsl bI'TY um.
B.I'. IllyxoBa ¢ noakmwodyeHnem K cetn «UHTEpHET» I CaMOCTOSITEIBbHOU
paboTel.OCHOBHOE MpOrpaMMHOE OOecCreueHue, HCHOoIb3yeMoe B Ipoliecce
OCBOCHHMS AUCLUIUIMHBI, BKJIKOYAET TAaKWE MNPOrpaMMHBIE IPOAYKTHI, Kak MS
Windows, MS Office, GoogleChrome, MozillaFirefox, Kaspersky Endpoint
Security, NormaCS, CtpoitKoHCynbTaHT.



HPUJIOKEHUSA

Ipuioxkenue Nel.Meroaumdeckue ykazaHus JJIsI 00ydaromerocss MO0 OCBOCHHIO
JTUCIIUILINHEI.
MeToanuyecKkue peKoMeHAaluK NP BHINOJHEHUH JIa00PaTOPHOIO
NMPaKTHKyMa

OBPABOTKA DKCITEPUMEHTAJIBHBIX JTAHHBIX

[lepBuuHbIE SKCIIEpUMEHTANIbHBIE JaHHBIE, KaK MPaBWIO, HE MOTYT OBITh HCIOJIb30BaHbBI
HEMOCPE/ICTBCHHO ISl aHain3a. B CBSI3W C 3THM MOSBISETCS HEOOXOJAMMOCTH OOpabOTKHU
OTBITHBIX JAHHBIX, YTO CBSI3aHO C MpoOJeMaMHu HHTEPHOJUPOBaHUs, TU(dEepeHIIMPOBAHUSI U
WHTETPUPOBaHUsT (YHKIMHM, 3HAYECHUE KOTOPOH H3BECTHBI C HEKOTOPOH IMOTPENTHOCTHIO U3
skcriepuMenTa. Ilpu 3ToM Haubonee "kampusHO" omepanuel SBISETCS HAXOXIACHUE
MPOU3BOIHON (PYHKIMU; 3TO OOYCIOBICHO TeM, 4TO Tporecc auddepeHupoBanus sBISETCS
pacxoasiuMcs (HeyCTOMYMUBBIM) U JJaxke HEOONbIINE OMUOKYA B UCXOAHBIX JAHHBIX MPUBOIAT K
CYILIECTBEHHBIM TOTPENIHOCTSIM TPU BBIYUCICHUH MPOU3BOAHBIX. Omnepainus MHTETPUPOBAHUS
OTIBITHBIX JIAHHBIX SBIISICTCSI MEHEE YYBCTBUTEIIHHOU K IMTOTPEIIHOCTSM IMEPBUIHON HH(POPMAITUH.
B pabGoTax oTeuyeCTBEHHBIX M 3apyOEKHBIX YUEHBIX IMPEAJIOKEHO MHOTO Pa3HOOOpa3HBIX
C1Ioco00B 00pabOTKH IKCIICPUMEHTAIBHBIX TAHHBIX, KOTOPBIE MOYKHO Pa3JICINTh HA CICTYIOIIIE
BUJIBL: Tpaduueckre, aHaTUTHYECKHe, TpadoaHATUTUIECKUE CTIOCOOBI.

[Ipu 00paboTKE ONBITHBIX JAHHBIX BAXHO YMETh OIICHUBATh IOTPEIIHOCTH IOJY4EHHOTO
pe3ynbrata. OHa MOKET ObITh 00YCIOBIIEHA CIEAYIOIUMU TPUUYUHAMHU:

* BO-TIEPBBIX, HCXOJHBIC YHUCJIOBBIC JIaHHBIC, C KOTOPHIMH MPOU3BOASATCS BBIYUCIICHHUS,
MOJTyYEeHHBIE M3 JKCIIEPHUMEHTAa U HE BCErJa TOYHBI, TaK KakK JIIOObIE M3MEpEeHHs HEU30EeKHO
COTIPOBOXKIAIOTCS MOTPEUTHOCTSIMU;

* BO-BTOpBIX, MPHUOIMKEHHBIE HCXOJHBIE JaHHbIE OyAyT TOJBEPraThCsi HE TEM OMepalusM,
KOTOpBbIE TPEOYIOTCS ISl PEIICHUS 3a/Jaud, a TICEBIO0OIEpaIusiM, MOCKOJIbKY MPU BBIUUCICHUN
naxe Ha 9BM MOHO MCIIOJIb30BaTh OTPAaHUYEHHOE YUCIIO Pa3psao0B;

* HaKOHEIl, BO MHOTHX CJIy4asX CYyIIECTBYIOIIHME METOJbl PEUICHUs 3a7a4 MOTYT JaTh TOYHBII
OTBET TOJBKO IOCIe OECKOHEYHOro uucia ImaroB. Tak Kak Ha TPaKTHKE MPUXOAUTCS
OTPAaHWYUBATHCS KOHEYHBIM YHCJIOM IIIaroB, TO 3aJaHHas 3ajada (aKTUYECKH 3aMEHSETCS
JIPYTO# U MOJTYYeHHOE pelieHre OyIeT OTINYATHCS OT TOUHOTO PEIICHHUS.

[Tpu 5TOM MOSABASETCS TPETUM BUJT OIIMOKU — MOTPEIIHOCTh METO/IA.

I'padpuueckne cnocodb1 00padoTkn

OTH criocoO0bl 00pabOTKHU 3aKIIIOYAIOTCS B TOM, YTO MyTEM COEIMHEHMUS TJIaBHON JTMHUEH TOYEK,
o0pa3yromuxcsi B pe3ylbTaTe U3MEPEHHS HSKCIEPUMEHTAJIbHBIX TaHHBIX MOIY4YaloT Trpaduk.
3aTreM MOKHO BBINIOJIHUTH Tpaduyeckoe quddepeHnrpoBanme 0001 GpyHKInu.

[Tomyuennsie rpaduyeckre GYHKIIMH CTPEMSITCS MPUBECTH K MPOIMOPIHUOHATEHON 3aBUCIMOCTH
MepPBOTO TOPSIJIKA.

Hcxons w3 momydyeHHOW JMHHH, OMPEAeNstoT Kod((UIMEHThl YpaBHEHHUS, OIMHCHIBAIOIIETO
porecc.

AHaJIMTHYECKHE CII0CO0bI

AHaTMTAYECKHE CITOCOOBI 3aKTIOYAIOTCS B YMCICHHOM aHAIM3€ SKCIEPUMEHTAIBHBIX 3HAYCHHH.
Krnaccuueckuil moJ1xo1 YMCIEHHOTO aHAJIW3a 3aKJII0YAeTCsl B TOM, YTO UCIOJIb3YIOT HEKOTOpPbIE
y37abl  (QYHKIUWA JUIS  TIOMyYeHUs] TPUOIMKEHHOTO MHOrowieHa. W 3artem, BBIMOTHSA
AHAJIUTUYECKUE ONEPALIMH HAJl MHOTOYWIEHOM, BBISIBIISIIOT 3aBUCUMOCTb.

OOBIYHO, OKOHYATENIbHBIA PEe3ybTaT CTAPAIOTCS OMUCATh JIMHEWHOW KOMOWHAIMEW 3HaYeHUH
GyHKIMI W/WIKM ee TPOM3BOAHBIX B TMEPBOHAYANBHBIX y37aX. AHATUTHYECKHE METOBI
00pabOTKM BKIIOYAIOT WHTEPIOJMPOBAHWE MHOTOUYJICHAMH, duciaeHHoe auddepeHnmrpoBanue,
METO/1 HAMMEHBIINX KBAJPATOB U JIOKAJIbHYIO alllTPOKCUMAIIMIO OTMBITHBIX JAaHHBIX.
CrarucTuyeckasi 00padoTka pe3yjibTaTOB U3MepPeHUil



OCHOBHBIMH 33/ladyaMH  CTAaTHCTUYECKOW OOpabOTKM pe3yabTaTOB MCHBITAHUN SBISETCS
ONpENETICHUE CPEAHEr0 3HAYECHMs pPaccMaTpUBAaEMOro IapaMeTpa U OLEHKAa TOYHOCTH €ro
BeruucieHus. IlycTb B pe3ynabTare UCHBITAaHUH 1-00pa3loB MOJIyYEHO cperHeapu(hMETHIECKOe
3HayeHue x . O603HaYMM 4epe3 o BEpOSITHOCTh TOTO, UTO BEJIMYUHA X OTINYAETCS OT UCTHHHOIO
3HAUYCHMS X HAa BEJIMUMHY, MEHBIIYIO, ueM Ax, T.e. P((x — Ax) <x < (x + Ax)) =a. .
BeposaTHOCTh 0. Ha3bIBAETCSI JOBEPUTEIBHOM BEPOSTHOCTHIO, a UHTEPBaA] 3HAYEHUU CIIy4alHOU
BeNMYUHBI OT (x — Ax) g0 (x + Ax) Ha3bIBaeTcs AOBEpUTENbHBIM HHTepBasioM. [llupuna
JIOBEPUTEJIBHOTO HHTEpBaja AxJid MaTeMaTUYECKOrOo OXHJIAHMS OIpPEAeNsAeTCs YUCIOM
U3MEPECHUM 7 .
Beuay mmpoko pacmnpoctpaneHuss O9BM B HacTosAmui MOMEHT OOJBIIMHCTBO OIEparuii 1o
00paboTKe HSKCIEPUMEHTANBHBIX JAHHBIX OCYIIECTBISETCS C IMOMOIIBI0 TPOrPAMMHBIX
OPOAYKTOB (B TOM 4YHCIE U MPOrpamMm pa3pabOTaHHBIX MOJb30BATEIEM CAMOCTOSATENIbHO). B
KauecTBe HamOOJee HCIOJIb3yeMbIX MPOrPAMMHBIX MPOJYKTOB MOXXHO YKa3aTh CTaHIAPTHBIN
tabnuuHbli  pegaktop MS Excel, marematnueckue CAD cuctemsr (MatLAB, MAPLE,
MathCAD, Mathematica, SPSS, Statistica u ap.) ¥©  BBICOKOYPOBHEBBIE  S3BIKH
nporpammupoBanus (Pascal, Delphi, C, C++ u np.). [Ipumenenue nocneguux aist O0JIbIIMHCTBA
[10JIb30BATEIEH HECKOJIBKO 3aTPYAHUTENbHO, TaK Kak TpeOyeT 3HaHUS HE TOJIbKO METOJI0B
MaTeMaTHu4eckoil 00pabOTKM H CTaTUCTUKH, HO M XOTS OBl TMEpPBUYHBIX HABBIKOB
IPOrpaMMHUPOBAHUS B OJHOM U3 YKa3aHHBIX SI3bIKOB ITPOTPaMMHUPOBAHUS.
[Tpu BIMOIHEHUH TAOOPATOPHOTO MPAKTUKYMa HEOOXOAUMO 3HATh YUUTHIBATh XapaKTEPUCTHKU
u3MepurtenbHbIX mpudopos (MII).

[Topor 4yBCTBUTENBHOCTH

[Topor uysctBuTensHOCTH WII mpencraBiser co0oif HaMMEHbIIEe W3MEHEHHE H3MepseMOn
BEJIMYMHBI, [T0JIaBAEMOI Ha BX0]] peoOpazoBaTessi, KOTOpoe 00yCIOBIMBAET U3MEHEHNE CHTHAla Ha
€r0 BBIXOJIE, YIOBJIETBOPSIOIIEE METPOJIOTHYECKIM TPEOOBAHHSIM.

I'paoyuposounas xapaxmepucmuxa

I'panyupoBounast  xapaktepuctuka (pyHkmmst mpeoOpa3oBaHUs) MPEACTaBISET  COOOM
3aBHCUMOCTh 3HAYCHHMH BBIXOIHBIX CHTHAJIOB OT COJCPXKAHUS M3MEPSEMOro KOMIIOHEHTa I'a30BOM
cmecu Ha Bxoxae UII (puc. 1). Ona nomkHa ObITH JUHEHHON M cTabwibHOM BO BpemeHu. K
COYKaJICHHIO, OOJBIIMHCTBO TPHUMEHSEMBIX B Ta30aHaIM3aToOpax MpeoOpa3oBarenell 00magaroT
HeNMHeWHoW  QyHKIuMed  mpeoOpa3oBaHWs, 3a  UCKIIOYEHHMEM  HEMHOTHMX,  HaIllpuMep,
XCMUJIIOMHHECIICHTHBIX M IUIAMEHHO-MOHHM3AIlMOHHBIX.  HETMHEeWHOCTh  TPaJlyMpOBOYHBIX
xapaktepuctuk UII ycnoxHseT CTpyKTypy M TEXHOJOTHIO M3roToBieHHs ['A, MOCKOJIBKY TpeOyeT
WHJIMBUIYAJIbHON TPaIydpOBKU TMPUOOPOB WIIM HCIIOJIb30BaHHMS B MX COCTaBe ()YHKIIMOHAIBHBIX
Hpe$6 pazoBaTesen (HHHeapmaTopo[l)a).

A E

Puc. 1. I'panynpoBounas xapakrepucruka UI1

[Tpn HENMMHENHHOH TPayHnpOBOYHON XapaKkTepucTuke yyBcTBUTENbHOCTH UIT B pabouem
JranazoHe mpeoOpa3oBaHU HETIOCTOSHHA.

CrabuibHOCT  M3MepHUTenbHOro  mnpeoOpazoBarens. CrabuwmpHocTe UIT  orpaxkaer
HEU3MEHHOCTh BO BPEMEHHM €r0 METPOJOTMYECKUX XapaKTepUCTHK. KOJIM4eCTBEHHOM OLEHKOMN
cTaOmIbHOCTH sBiIseTCsl HecTaOmnbHOCTh UII - M3MEeHeHHe METPOJIOTHYECKHX XapaKTepPHCTHK 3a
YCTaHOBJICHHBIM MHTEPBAJl BDEMEHH.

Bpemennas crabmipHOCTh napametpos MII mpenonpenenseT NoCTOSHCTBO BBIXOAHOTO CHTHaja
BO BPEMEHHM IIpU II0Ja4€ Ha BXOJ HEU3MEHHOM I10 3HAYEHHUIO BXOJIHOW BEIWYMHBL. Bpemennas



CTaOMIIBHOCTH OTpeeNsieT Apeiid Hylist, 00yCIOBINBAIONINNA aITUTUBHYIO ITOTPEIIHOCTD; U3MEHEHHE
KoadduienTa npeodpa3zoBaHus, BbI3BIBAIOIIEIO MYJIbTUIUIMKATHUBHBIE MOTPEIIHOCTH; U3MEHEHUE
¢byHKIMM TpeoOpa3oBaHusl.

Haubonee pacnpocTpaHeHHbIM METO0M TOBbIIeHUs cTabmibHocTH UII siBasieTcst mocTpoeHue
HUII o cxeme npsMoro mpeoOpa3oBaHus co cTadmIn3aueil Ko3pPUIMeHTOB Mpeodpa3oBaHus BCEX
(uu GOJIBIIMHCTBA) €€ 3BEHbEB U NMEPUOANYECKON KOPPEKIUeH alTuTUBHON U MYJIbTUILTUKATUBHON
MOTPENTHOCTEH NpH To/1aue Ha BX0J moBepouHbIX ra3oBeix cmecelt (I1I'C). Onnako Takol moaxos K
PELICHNIO paccCMaTPUBAEMOM 3a7jaui HEJb3sl CYUTATh ONTHUMAJIBHBIM M IEPCIEKTUBHBIM, TaK KaK 3TO
3HAYUTENIBHO YCIOXKHSET anmapaTrypy, yI0pOXKaeT ee dKCILTyaTalrio, HOCKOJIBKY TpeOyeT 00IbIIoro
KOJIM4ecTBa goporocrosnux u aedpunutaeix [IC.

H3zoupamenvrocms. WNsbupatensHocts UIT npencrasisier coO0i CBOWCTBO BbIIAaBATh CUTHAN HA
€ro BBIXOJZI€, NPONOPLHOHAIBHBINA COAEPKAHUIO TOJBKO ONPEIENIIEMOr0 KOMIIOHEHTa B Ta30BOM
cmecu. C TOBBIIIICHHEM TPeOyeMOH TOYHOCTH H3MEPEHHH Tra30aHAIMTUYECKOW ammapatypbel H
YCIIOKHEHHUEM aHANM3UPYEMBIX cMeceil TpeboBanms k uzbmpartenpHoctn UII pe3ko Bo3pacTarorT,
MOCKOJIbKY TIPH HHU3KOH M30HUpaTeNbHOCTH B  YCIHOBHSX OKCIUIyaTallud MOTYT BO3HHKATh
3HAYUTENbHBIC JIOMOJHUTENbHBIC TIOIPEITHOCTH M 3a4acTy0 CTAaBUTh TOJ COMHEHHE pPe3yJIbTaThl
u3mepenuil. WzbuparensHocts UII ompenensercss mnpekiae Bcero MeETOJIOM IpeoOpa3oBaHUil,
IOPUHLMIIOM JEWCTBUS M CTPYKTYPHOH CXEMOW. Y IOBJIETBOPUTENBHBIE PE3YJIbTATHI IO
u3buparenpbHoctTn umetor WII, wucnonb3yromue XeMHIIOMHHECHEHTHBIH, (IyOpeCLeHTHBIMH,
xpomaTtorpaduyeckuit, a0COpOIIMOHHBIN U IPYTHe METOIbI TPe0Opa30BaHU.

Hanexnocts. HagexxHOCTb - 3T0 cBoiicTBO UIT BHIMOMHATE 3aaHHbIe (YHKLIUU MIPH COXPAHEHUN
CBOMX 3KCIUTyaTallMOHHBIX TOKa3aTesed B 3aJJaHHbIX IPeJesax B TeUeHUe TpeOyeMoro npoMexyTKa
Bpemenu. Hanexxnocts UII 3aBUCUT OT NMPUHLMIIMATIBHOM CXEMBI, YHCIA U KauyecTBa AJIEMEHTOB,
KayecTBa NPUMEHSAEMBIX MAaTEPHUATIOB M KOMIUIEKTYIOIIUX 3JIEMEHTOB KOHCTPYKLMH, TEXHOJIOTHU U
KyJIbTYpbl ~W3TOTOBJIEHHS, BCIOMOTATENbHBIX YCTPOMCTB, BIMSIHHUS OKpY)KAIOIIEH Cpensbl,
CTPYKTYPHOM CXeMBbl, MPOTrpaMMbl ()YHKIIMOHUPOBAHUS H JIP.

Ilomexoycmortiuusocme. [TomexoycToiunBocth - cnocodHocTs UII  coxpansats cBou
XapaKTepUCTHKH NPU BO3JIEHCTBUM PA3JIMYHBIX BO3MYLIAIOMIMX (PAKTOPOB (M3MEHEHUs HaBJICHUS,
TEMIIEPATyphbl, BIAKHOCTH, HANPSHKEHUH NMUTaHUS U Ap.). YcioBus skcmryaranuu UI1 B HacTosiee
BpEMs XapaKTEpU3YIOTCS IIMPOKUM JUANa30HOM U3MEHEHHUH TeMIepaTypbl, AaBJICHUS, BIaKHOCTH,
MUTAIOIINX HAMNPSKEHUN U T. 11

Memponocuueckue xapaxkmepucmuxu.  MeTpOIOTHYECKUE XaPAKTEPUCTHUKU OINPEAEISIOT
CTPYKTYpPY, KOHCTPYKLHMIO, TEXHOJIOTMIO TpPOM3BOJCTBA MW Xapakrep skcmyatauuun HWII u
ra30aHaJMTHYECKOr0 YCTpPOMCTBAa B LEIOM. K OCHOBHBIM METPOJOTMYECKHM XapaKTePUCTHUKAM
OTHOCSTCSI HOTPEUTHOCTD U Auana3oH uamepenuii UII.

Ilon mnorpemnocteio WII moapaszymeBaeTcs OTKIOHEHWE BbixogHoro curHana MHIT ot
HOMMHAJIbHOTO 3HaYE€HMsI, COOTBETCTBYIOILEI0 HCTUHHOMY 3HaYEHHIO BXOJHOMN BEJINYUHBI.

[orpemnoctn  WII moxpa3nensitoT Ha OCHOBHYIO U JIONOJHUTEIbHBIE, CTAaTHYECKUE U
JTUHAMHYECKHE, CHCTEMAaTHUECKHE U CITydaiiHbIC.

OcCHOBHasE TOTPEITHOCTh OMNpPEAETSeTCS B HOPMAIbHBIX ycioBusx mnpumeHeHus I,
YCTaHABIIMBAEMBIX B TEXHUUECKOH JTOKYMEHTAIINH.

JloTIOTHUTENBHBIE TIOTPENTHOCTH BO3HHUKAIOT Tipu dKciuryaTarmu UIT B yCIIoBUSX, OTIUYHBIX OT
HOpMaJbHBIX, NPU KOTOPBIX OCYLIECTBISIIOTCS TpagyupoBka u mnoBepka. [lomasisromee
6onbmmHcTBO UII moaBep:keHbl BAMSHUIO W3MEHEHUM TEMIIEpaTypbl, IaBJICHHUS, BIIAXKHOCTH
OKpY’Karolllen cpe/ibl, HapaMeTPOB MUTAIOIIMX HAMPSHKEHUH U ra30BbIX TOTOKOB

Cratuyeckasi OrpeHoOCTh - 3T0 norpemHocts UIT npu n3mepeHun BeIUYUHBI, TPUHUMAEMON
32 HEU3MEHHYIO.

JluHamMu4eckass TOTPENIHOCTh BO3HUKAET JOMOJHUTEIFHO TIPU HM3MEPEHUH TePEMEHHOM
BEJIMYMHBI U OO0YyCJIOBJIeHAa HecooTBeTcTBHEeM peakmmu MII Ha ckopocTh M3MEHEHUS BXOIHOTO
CUTHAaJA.

JlnHaMu4YecKre TOTPENTHOCTH OMPEACIISIOTCS TUHAMHUKON MPOIECCOB B MCCIEIYEMBIX T'a30BBIX
CMeCSX, HHEPIIMOHHOCTBHIO YYBCTBUTEIBHBIX 2JIEMEHTOB ((POTONPHUEMHHKOB U T.I1.), TMHAMUYECKHUMHU
XapaKTepUCTHKAMH  HM3MEPUTENbHBIX MEXaHM3MOB U  MPOMEXKYTOUHBIX MpeoOpazoBaresei,
WHEPLUOHHOCTBIO 3JIEKTPOHHBIX U IPYTHX CXEM.



CucremaTnueckas MOTPEIIHOCTh - 3TO cocraBistomias norpemHocty MII, npurnMaemas
MOCTOSIHHOW MJIM 32aKOHOMEPHO M3MEHSFOLLEHCS. .

Ciy4aifHasi IOTPEIIHOCTh - 3TO cocTaBisiomas norpemwHoctyd U, uamenstomascs ciydyaiHbIM
00pazoM.

CyMmmapHasg TMOTpENTHOCTh U3MEPEHUN OIEHMBAETCS KakK CyNeprHo3ullus CiIydyalHOW U
CHUCTEMAaTUYECKON COCTABIIAIOMICH.

HNcTtouyHnKaMH TMOTPENIHOCTH HM3MEPEHHI SBISIOTCS HECOBEPIICHCTBO METOAA HM3MEpPEHHI,
HEeHJICaIbHOCTh M3TOTOBIEeHUS U QyHKIMoHupoBanus MII, BpemeHHas HECTaOMIBLHOCTh TApaMETPOB
NI, oTknoHEHNE YCIOBUA U3MEPEHUS OT HOPMAJIbHBIX, HETOYHOCTH TPAAyHPOBOYHON 3aBUCHMOCTH,
npurotoBienust [II'C, u3mepenuss odbema mpoObI, TeMIepaTypbl W JABJICHUS, WHAWBUIYyaIbHBIC
0COOEHHOCTH OTeparopa.

JlnanmazoH wW3MEpeHWM TpeacTaBiIseT co00W 00J1acTh HM3MEHEHWs 3HA4YCHHH W3MepseMoit
BEJIMUMHBI (COJEpKAaHUS M3MEPSIEMOT0 KOMIIOHEHTA), IJIsi KOTOPOH HOPMHPOBAHBI JIOMYCKAaeMbIe
npenenst norpenrsoctu UII.

OTHollIeHHe BEPXHETO Ipejelia hana3oHa U3MEPEHUH K MOpory YyBCTBUTEIBHOCTH HA3bIBAETCS
MOJIHBIM WJIM IUHaMHuuecKuM nuamnazonom UIIL.

Junamuueckue xapaxmepucmuxkuK nunamudeckum xapaktepuctukam HII ciemyer oTtHectn
BpeMs YCTaHOBJIEHMs MMOKa3aHuWM 7 W BpeMs Hayaja pearupoBaHus f,, KOTOPbIE OIpPENEISIOTCS
poTeKaHueM nepexoanoro npouecca B U1 nocie nogaun Ha HEro BXOAHOIO CUTHANA B BUJE CKavKa

(puc.2).
Uc

1,0
0.8

Tos

Puc. 4. I'paduk nepexoanoro npouecca

Wnepunonnocts UII xapakTepusyeTcs BpeMEHEM Hauyalla pearupoBaHus f,, 1 BpeMEHEM
YCTaHOBJICHHUS NOKa3aHuii] 1O OIpeeIeHHOMY YPOBHIO (pHC. 2).

Bpemss Hauama pearupoBaHMs 3aBUCHUT OT BPEMEHH TpPAaHCHOPTUPOBaHMA NPoOBI Tasa,
MHEPIMOHHOCTH YYBCTBUTEIBHBIX 3JIEMEHTOB, JAWHAMMKH IIPOLECCOB AHATU3UPYEMBIX TI'a30BbIX
CMECEH.

Ocob6ennoctu paboTh! ycTpoiicTBa 00paboTKK HHPOpMAIIH

Kak ykassiBasnocs Bbiie, MI1 ocymecTistoT npeodbpa3zoBaHue mapamMeTrpoB, XapaKTepU3yIOIIUX
COCTOSIHUE Ta3a, B JIEKTPUYECKUIN, MHEBMATUYECKUN WM KakOW-1MOO0 Apyrod MHGOpMalMOHHBIN
CHUTHAJL

Haubonee yacto BcTpedaromuMucs 3agadyamu o0paboTku HH(GOPMALIMOHHOTO CUTHANA SBIISIOTCS
BBbIJICJICHHE II0JIE3HOTO CUTHAJA Ha (JOHE IIYMOB, YCHJICHHME, OCYLIECTBJICHHE BbIUUCIUTEIbHBIX
onepauuii, MO3BOJAIOIIMX MOJy4YaTb W3MEPUTENIbHYIO HHpOpMalu B Tpedyemol Qopme,
OCYLIECTBJICHHE aJTOPUTMOB KOPPEKLMH MOTrpPEeIIHOCTel, coriacoBaHue ¢ Bxozamu OBM,
PETUCTPUPYIOIUX YCTPOMCTB, ycTpoiicTB ynpasienus B ACY TII.

3amaun OCYHIECTBIICHHS BBIYMCIMTENIBHBIX ONEpanuii B mporecce 00pabOTKH HM3MEPUTEIbHOU
uHpOpMaIui 00yCIOBICHBI pa3IMUHBIMU (pakTopamu, Hanpumep, TpedboBannem 'OCT 13320-81 k
JMHEHHOCTH XapaKTEePUCTHKH MPeoOpa3oBaHUs, XapaKTepoM NpeoOpa3oBaHus (MHTETPAIbHBIM WM
CEJIEKTUBHBIM, OZTHOMEPHBIM WM MHOTOMEPHBIM) U T. II.

[ToBbllIeHNE TOYHOCTU NMPEOOPA30BAHUS JOCTUTACTCS pealn3alueil alropuTMOB KOPPEKLUH KaK
CHUCTEMAaTHUYECKHX, TaK U CIly4aiHbIX NOrpeIHocTed. B ¢BA3M ¢ 3TUM B ra30aHaIMTUYECKON TEXHUKE
yzensercs: 00JbIlI0e BHUMAaHUE pa3pabOTKe CTPYKTYPHBIX METOJOB MOBBIIIEHUSI TOUHOCTH.

B cBa3u ¢ pasBurtuem npousBoiacTBa MHUKpoOBM nenecooOpasHo 3amaun  0OpaboTKH
U3MEPUTENIbHON MH(GOPMAIIMK OCYLIECTBIIATh C UX MOMOLIbIO, 00ECIIEUUB COMPSKEHUE BBIXOIHOTO



curnana UII co Bxogom mukpoOBM. Pemenne yka3aHHBIX 3amad 0OpaOOTKH H3MEpPUTEIBHOM
I/IH(l)OpMaL[I/II/I MMEET CBOU OCOOEHHOCTH: ONITUMH3AaLNIO BEIYHUCIUTCIIBHBIX IIPOUCCCOB 110 TOYHOCTU U
OBICTPOACHCTBHIO, BHIOOP TEXHHUUYECKUX CPEACTB B COOTBETCTBHU C PEATU3YEMBIMHU QJITOPUTMAMHU
(I TMPOCTBIX ANTOPUTMOB - 3TO (PYHKIMOHAIBHBIC TPeoOpa3oBaTenu, s 0oJjiee CIOXKHBIX -
CHeIMaM3UPOBaHHBIE MpoLeccopsl 1 O9BM).

OcobeHHoCTH PabOThI BBIXOJIHOTO MPUOOpa Tra30aHaIn3aropa

B Hactosmee Bpems B kauectBe BII Bce mmpe MCHONIB3YIOTCA 3KpaHbl AHUCIUIEEB, HA KOTOPBIX
u3MepseMble apaMeTpbl NPeACTaBISIOTCA B BUAE rpadukos, auarpamm u tabmun. [Tpu sTom, Kak
NpaBUIIO, MapaUIeIbHO MPOUCXOAMUT 3aMUCh M3MEPHUTEIbHON HH(OpMAIMM HA COOTBETCTBYIOIIMN
HOCHTEb.

W3meputensHas nHPOpMAIHs MOKET niepenaBaThes yepe3 BII B cucreMy MoHUTOpHHTA
00BEKTOB JIJIs1 MPUHATHSI PEIICHUH.
[Ipu 06paboTke pe3ynbTaTOB M3MEPEHHM ONTHYECKUX NPUOOpPOB, OCOOCHHO YacTO B aHAIU3E
BOJHBIX Tp0o0, HEOOXOIMMO TOCTPOCHHE KAIMOPOBOYHBIX rpadukoB. s oOpaboTku
pe3yJIbTAaTOB aHATU30B 1e1IeCO00Pa3HO UCTIOIB30BaTh METO HAUMEHBIIUX KBaIPaTOB.



8. YTBEPKJIEHUE PABOYE NPOI'PAMMBbI

VTBepxaeHue pabodel MporpaMmbl ¢ U3MEHEHUSMH, IO0IOJTHEHUAMH.

1. Ha tutynsHOM mucTe pabodell mporpamMmbl CYHMTaThb Ha3BaHUE
«DenepanbHOe TroCyJapcTBeHHOe OrouKeTHOe 00pa3oBaTeNbHOE YUpEKIEHUE
BBICILIETO npodecCUOHaNBHOTO o0pazoBaHU» KaK «®DenepanbHOe
rocylapcTBeHHoe  OIo/DKeTHOe  00pa3oBaTelbHOE  YYPEKAEHHE  BBICIIETO
00pa3zoBaHUsY.

2. VHCTHTYT CTPOMTENBHOTO MaTEpHANOBEJCHUs M TEeXHOC(HEepHOH
OesomacHocT OblT mepenmeHoBaH 29.02.2016 mpukazom Ne4/53 B Xummuko-

TEXHOJIOTHYECKHUH.

PaGouass mporpamMma C HW3MEHEHHSAMHM, JONOJHEHHSIMH YTBEpXJIeHa Ha
2016/2017 yueGHbI ToOA.

ITpotoxon Ne 13 3acenanus kadenpsr ot «09» 06 2016 r.

— A
3aBenyrommii kadpenpoit < Mt Cseprysosa C.B.
noanucs, PUO

JIMpeKTOp HHCTUTYTA 27~ ~“<=Tlapnenko B.U.

noanucs, PUO




8. VTBEP)KJIEHUE PABOYEV ITPOIr'PAMMBI

VTBeprkaeHue pabodeil mporpaMMel ¢ H3MEHEHHUAMH, JOTIONHECHUAMH B n.6.
OCHOBHas ¥ JIOTIOJHATENbHAS JTUTepaTypa (CIIHCOK MPUIIaraeTes).

PaGouas mporpaMma ¢ HM3MEHEHHMSMH, MOTOJHEHHSMM YyTBEpXKJEHA Ha
2017/2018 y4eOHbIi rox.

IIportoxon Ne 17 3acenanust kapenpst ot «06» uionst 2017 r.

P 4

3aBenyrouuit kadeapo a.1.H., mpod. Cn Cseprysosa C.B.
: noanuck, ®PUO
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6. OCHOBHASA U JONNOJIHUTEJIBHASA JINTEPATYPA
(ga 2017/2018 yueOHbI# TO]T)

6.1. [lepeyeHb OCHOBHOI1 JIMTEPATYPHI

1. Hpyros, F0.C. Ananu3 3arps3HEHHON BOJbI: MPAKTUYECKOE PYKOBOJCTBO
[QnekTponHbIil pecypc]: pyk. / FO.C. dpyros, A.A. Ponun. — DnekTpoH.naH. —
Mocksa: M3parensctBo "Jlabopatopusi 3uanmit", 2015. — 681 c. — Pexum
nocrtyma: https://e.lanbook.com/book/66218.

2. Bukynuna B.b. Metponorudeckoe oOecriedeHre KOHTPOJS KauyeCTBa BOIBI
[DnexTpoHHBIN pecypc] : yuebHoe mocooue / B.b. Bukynuna, I1./[. Bukynmun. —
ONEeKTpOH.TEKCTOBbIE  JaHHble. — M.: MOCKOBCKHII TrOCyIapCTBEHHBIN
ctpoutenbHblid yHuBepcuter, ObC ACB, 2011. — 183 c. — 978-5-7264-0560-5.
— Pexxum noctyna: http:// www.iprbookshop.ru/16372.html

3. AxcenoB B.U. Xumust Bosbl. AHamuTH4eckoe obecreueHre 1abopaTopHOro
MpakTUKyMa [DJIeKTpoHHBIA pecypc]: yuebHoe mocodbue / B.M. Akcenos, JI.U.
VmakoBa, .M. HuukoBa. — DJIEKTPOH.TEKCTOBBIC JIaHHBIE. — EKaTepuHOypr:
VYpanbckuii Gpenepanbubiii yauBepcutet, 2014, — 140 c. — 978-5-7996-1236-8.
— Pexxum noctyma: http:// www.iprbookshop.ru/66214.html

6.2. [lepevyeHb JONOJTHUTEIBLHOM JUTEPATYPbI

1. AaTnunoB M.A. OneHka kadecTBa MOA3EMHBIX BOJ M METOABI HMX aHaJIM3a
[DnexTpoHHBIN pecypc] : yueOHoe mocooue / M.A. Autumnos, .B. 3aukuna, H.A.
besnenexxnpix. — OnekTpoH.TekcToBble naHHbie. — CII6. : Tlpocnmexkt Hayxkwu,
2013. — 136 c. — 978-5-903090-83-9. — Pexum pocryna:
http://www.iprbookshop.ru/35891.html

2. Cemenyenko B.II. Dkosiornueckoe KauyeCTBO IMOBEPXHOCTHBIX BOJ
[OnexTponHbIii pecypc] : moHorpadus / B.II. Cemenuenko, B.W. Pazmyrkmit. —
DJIEKTPOH.TEKCTOBBIE TaHHbIe. — MuHCK: benopycckas Hayka, 2011. — 329 ¢. —
978-985-08-1335-0. — Pexxum noctyna: http://www.iprbookshop.ru/12326.html

3. Xwumuuecknid aHanu3 B dHepretuke. Kuura 1. ®oromerpus. Kuwura 2.
TutpumeTpus U rpaBuMeTpusi [DneKTpoHHBIN pecypc] / B.®. OukoB [u ap.]. —
DJIEKTPOH.TEKCTOBBIE HaHHble. — M. : M3garensckuit nom MOU, 2016. — 405 c.
— 978-5-383-01033-4. — Pexum JOCTyma:
http://www.iprbookshop.ru/55894.html

Ilepuoouueckue uzoanus
1.PecdepaTtuBHBIC )KypHAIBIL:
2.9Kkomnorusl,
3. KommounnHast XuMus
4 HayuHbIe )KypHaJbl:
5.0OKo0J10THA U IPOMBILIUIEHHOCTH Poccuy;
6.OK0JI0THUYECKUE CUCTEMBI U TPUOOPBI;
7. XUMHUS U KU3HB;
8.OKonorus u KU3Hb



6.3. IlepeueHb HHTEPHET pPecypcoB
1. DnekTponHas oubnuoreyHas cucrteMa «Hayuno-anekrponnas 6ubnmo-reka eLIBRARY.RU».
http://elibrary.ru.
2. DIEeKTPOHHO-OMOIMOTeUHAss cucTeMa u3aaTenbeTBa «Jlanby . http://e.lanbook.com.
3. DnekTpoHHas OubnroTeka nuccepranuii Poccuiickoii rocyapcTBeH-HOM OMOINOTEKH.
http://www.diss.rsL.ru.
4. DnexTpoHHO-0MOMoTeYHas cuctema «budimorex». http://www.bibliotech.ru/.
5. CrpaBouHo-11oucKoBas cucrema «KoHCynbTaHT — mTtoc» www.consultant.ru/.
6. adopmarmonno-cupaBounas cuctema «Hopma CS». http://normacs.ru
7. COOpHUK HOPMATHUBHBIX JIOKYMEHTOB IO CTPOUTENIBCTBY, ACUCTBYIONINX HA TEPPUTOPUN
Poccutickoit ®enepanuu «CtpoiiKoncynpTanT. Aapec caiira: http://www.skonline.ru/ .
8. DnexrponHas 6ubmmoreka BI'TY um. B.T'. lllyxoBa (Ha 6a3e ObC «bubmmoTex»).:
http://ntb.bstu.ru
9. Cucrema noucka npupoaHo-pecypcHoit nudopmanuu - http://list.priroda.ru
10. OTkpsITas cripaBouHO-uH(popMarroHHas ciryx0a «Ecoline» - http://www.ecoline.ru
11. «3en¢Hblii MUTI03» - MYTEBOAUTEIH IO YKOJIOTHYECKUM NHPOPMAITMOHHBIM pecypcam -
http://zelenyshluz.narod.ru/
12. European Environment Agency (EEA) - http://www.eea.europa.eu/
13. The Global Environmental Information Exchange Network - http://www.unep.org/infoterra/ -
AKTYyalbHBIM pa3jiesiaM 3KOJOTUH - KHUTH, CTaTbU, Y4eOHUKH, METOIMYECKUE MATEPUAIIHI -
http://www.ecoline.ru/
14. bubnuoteka y4eOHUKOB 10 3K0JI0THH - http://window.edu.ru/window/library
15. Beepoccuiickuii akosoruueckuii noprain - http://ecoportal.ru/
16. Equnas xomiekius mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB -
http://schoolcollection.edu.ru/catalog/
17. MexayHapoaHblii IOPTaJI IO SKOJIOTHH U OKPYXKaroIleH cpenie-
http://www.greenwaves.com/russian/indexrus.html
18. Muxpoopraausmsl - http://microorganizmy.naukadv.ru/
19. Haunonansnsiii nopran «IIpupona Poccumn» - http://www.priroda.ru/
20. Ilpupoaa u skozorus - http://www.priroda.su/
21. Poccuiickue 3eneHbie cTpaHullbl - http://rgp.agava.ru/
22. O¢unmansHelii cafT )xypHana «KoJI0rHsl Mpou3BoAcTBay http://www.ecoindustry.ru
23. Google Scholar [DOnektponnsiii pecypc].- Pexum noctyma: http://scholar.google.com,
CBOOOJIHBIN. — 3arJl. ¢ 3KkpaHa. (MMOUCKOBasi CHCTEMa, pa3padoTaHHAas CIICIUATIBHO JIJIsl CTY/IEHTOB,
yUeHBIX M HCClIeoBaTeNel, NpedHa3HayeHa [uid Ioucka HH(OpManmuu B OHJIAWHOBBIX
aKaJIeMUYECKHX JKypHaJlaX U MaTepHajax, MPOLIeIIIAX SKCIIEPTHYIO OIEHKY).
24. PUBK [DnexTponHbIii pecypc].- Pexxum noctymna: http://www.ribk.net, ceo6oaubIil. — 3ari. ¢
skpaHa. (moptan "Poccuiickoro nHpOpMaIMOHHO-OMOINOTEYHOTO KOHCOPITUyMa"
npenocTaBisieT 14 BO3MOKHOCTh pacIIMPEHHOr0 MOUCKa OMOIHorpaguuecKix JaHHBIX U TOJTHO-
TEKCTOBBIX PECYpPCOB B DJIEKTPOHHBIX KaTaJIOTaX IMATH KpyMmHEHnX 0nbanoTex Poccum:
Bcepoccuiickoit rocynapcTBeHHON OMOIMOTEKE HHOCTpaH-HOM uTepaTypbl uM. M.H.
Pynomuno, Hayunoii 6ubnuorexke MI'Y um. JlIomonocosa, [lapnamentckoii Oubnuotexe,
Poccuiickoii rocynapcTBeHHOM Oubnuoreke, Poccuiickoit HalmoHanbHOM OHMOIHOTEKE).
25. SCIRUS [2nexTpoHHBbI# pecypc].- Pexxum noctyma: http://www.scirus.com, CBOOOTHBIN. —
3ari. ¢ skpaHa. (IIOMCKOBasi CUCTEMa, HalleJIeHHasl Ha MOMCK UCKITIOYUTENIbHO Hay4YHOMI
UH(pOpMaLIKH, T03BOJIIET HAXOAUTh HH(POPMAIIUIO B HAYUHBIX KypHallaX, IepCOHAIBHBIX
CTpaHHIIAX YYEHBIX, YHUBEPCUTETOB U MCCIIEIOBATEIBCKHUX IIEHTPOB. Jl0CTYI K TIOJI-HBIM
TEKCTaM CTaTel U3 )KypHAJIOB BO3MOXKEH TOJIBKO ISl TOANKUCYHUKOB).
26. ScienceResearch.com [DnexTponHbIN pecypc].- Pexxum nocryma:
http://www.scienceresearch.com, cBoOOOIHBIN. — 3ari. ¢ 3KpaHa. (IOUCKOBAs CUCTEMA
MPEIOCTABIISAET BO3MOKHOCTh OJJHOBPEMEHHOTO MOMCKA B HAY4-HBIX KypHaIax KPYyMHEHIINX



U3MIaTeNbCTB, TakuX Kak Elsevier, Highwire, IEEE, Nature, Taylor and Francis u ap. A Takxe B
OTKpBITBIX 0a3zax aaHHbIX: Directory of Open Access Journals, Library of Congress Online
Catalog, Science.gov u Scientific News. ITouck B )xypHanax Bo3MOKeH 110 12 OTAEIbHBIM
npeaMeTHbIM pyOpukam. [lonHbIe TEKCTHI cTaTel U3 KypHa-JI0B TOCTYITHBI TOJIBKO JUIS
TIOITMCYHUKOB).

27. NIST Chemistry WebBook [DnekTponnsiii pecypc].- Pexxum mocty-ma:
http://webbook.nist.gov/chemistry/, cBo60aHBIN. — 3ari. ¢ FKpaHa. (CrpaBoOvYHAS] KHUTA
Nuctutyra CranaaptoB u Texnonoruu CHIA conep-KUT TEpPMOXUMHUYECKUE, CIIEKTPATIbHBIC
JTAaHHBIE, TOTEHIIUAIBI HOHU3AIUH, CPOACTBO K AJIEKTPOHY U 1p. st cBbiie 10000
OpPraHUYECKUX M HEOPTraHU-UYECKUX COCIUHEHHUIA).

28. Swetsnet Navigator [DnekTpoHHbIi pecypc].- Pexxum gocryma:
http://www.swetswise.com/public/login.do, cBoOoaHBIH. — 3ari. ¢ FkpaHa. (6a3a JTaHHBIX
MHOCTPaHHBIX XYPHAJIOB MO (hU3KKE, XUMUH, Teorpauu, HICTOPUH, A3bIKO3HAHMIO, HHIIOCODUH,
pENIUTUH, HAYKOBEICHUIO, COLIMAb-HBIM U IPYTUM HayKaM,. IOJTHOTEKCTOBBIM TOCTYI BO3MOXKEH
K Oosiee uem 2 500 >xypHalos.).

29. WORLD SCIENTIFIC Publ [3nextponnsiii pecypc].- Pexxum nocry-na:
http://www.worldscinet.com, cBoO0AHBIN. — 3ar ¢ 3KpaHa. (KOJJIEKIIUH KYPHAJIOB 110
HECKOJIbKUM TEMaTHKaM, B TOM YHUCIIE TI0 XUMUH).

30. SCIENCE [OnextpoHHBIH pecypc].- Pexum nocryna: http://www.sciencemag.org,
CBOOOJIHBIN. — 3arJl. C KpaHa.

31. Bulletin of the Chemical Society of Japan [DOnexTponHslii pecypc].- Pexxum gocryna:
http://www.csj.jp/journals/bcsj/index.html, cBoboansIii. — 3ari. ¢ skpana. * Central European
Journal of Chemistry [DnexTponnsiii pecypc].- Pexxum nocryma:
http://www.springerlink.com/content/1644-

3624/, cBoOOIHBIH. — 3aril. ¢ dKpaHa.

32. denepanbHas cnyx0a MO UHTEIIEKTYadIbHOM COOCTBEHHOCTH, TATEHTaM U TOBAPHBIM
3Hakam (Pocnarent) //http://www.fips.



8. YTBEPKJIEHUE PABOYEN ITPOI'PAMMBI

YrBepx/aeHne paGoueii IporpaMmbl ¢ H3MEHEHUAMH, JOTOTHEHHAMHU B 1.6.
OCHOBHas ¥ JIOTIOJHATEIbHAS TUTepaTypa (CIIMCOK MpHIaraeTes).
PaGouast mporpaMma C H3MEHEHWSMH, JOMONHEHHAMH YyTBEPXKICHA Ha

2018/2019 yueOHBIH ron.

Ipotokon Ne 18 3acenanus Kadenpsl oT «24» mas 2018 .
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6. OCHOBHASA U JOMNNOJIHUTEJIBHASA JIMTEPATYPA
(7a 2018/2019 yueGHbIi TOJT)

6.1. [lepeyeHb OCHOBHOI1 JIMTEPATYPHI

1. JlateimoBa M. M. OrileHKa M KOHTPOJIb KadyecTBAa BOJbI [DJIEKTPOHHBIN
pecypc]: yuebnoe nocobue / M.M. Jlateinosa. — benropoa: M3a-so BI'TY um. B.T'.
[ITyxoBa, 2018. — 196 C. Pexum JIOCTyIIa:
https://elib.bstu.ru/Reader/Book/2018031414210068400000659969

2. JlarpmoBa M. M. OrneHka M KOHTpOJIb KadeCTBa BOAbI [DIJIEKTPOHHBIM
pecypc]: yuebHo-ipakTHUeckoe mocoore / M.M. JlateimoBa. — benropon: M3a-Bo
BITY wm. B.I. Ilyxosa, 2018. - 72 c¢. Pexum nocryna:
https://elib.bstu.ru/Reader/Book/2018031415541234400000654442

3. Hpyros, H0.C. Ananu3 3arps3HEHHOM BOJBI: MPAKTUYECKOE PYKOBOJCTBO
[OnexTponHsIil pecypc]: pyk. / FO.C. dpyros, A.A. PonuH. — DIeKTpoOH.1aH. —
Mocksa: MzparenbctBo "JlaGoparopust 3nanuit", 2015. — 681 c. — Pexum
noctyma: https://e.lanbook.com/book/66218.

4. Bukynuna B.b. Metponorudeckoe obecriedeHrue KOHTPOJS KauyecTBa BOJIbI
[DnexTpoHHBIN pecype] : yueOHoe mocodue / B.b. Bukynuna, I1.J]. Bukynun, —
ONEeKTPOH.TEKCTOBbIE  JNaHHble. — M.: MOCKOBCKUI TroCyAapCTBEHHBIN
ctpoutenbHblii yHuBepcuteT, ObC ACB, 2011. — 183 c¢. — 978-5-7264-0560-5.
— Pexxum noctyna: http:// www.iprbookshop.ru/16372.html

5. AkcenoB B.M. Xumust Boabl. AHAIUTHYECKOE oOecrneueHue 1adbopaTOpHOTO
NpakTUKyMa [DJeKTpoHHBIA pecypc]: yueObHoe mocobue / B.M. Akcenos, JIL.W.
VYmakoBa, U.1. HuukoBa. — DNEKTpPOH.TEKCTOBbIE JaHHble. — EkaTepunHOypr:
VYpanwckuit penepanbusiii yausepcuret, 2014, — 140 c. — 978-5-7996-1236-8.
— Pexxum noctyna: http:// www.iprbookshop.ru/66214.html

6.2. IlepeyeHb JONOJHUTEIBHOMN JUTEPATYPBHI

1. AutnnioB M.A. OneHka KadecTBa ITIOA3EMHBIX BOJ M METOIBLI MX aHaIN3a
[DnexTpoHHBIHN pecypc] : yueOHoe nmocooue / M.A. Autunos, U.B. 3aukuna, H.A.
be3nenexxubix. — OneKTpoH.TeKcToBble naHHble. — CII0. : Ilpocnexkr Haykwu,
2013. — 136 c. — 978-5-903090-83-9. — Pexum jgocryna:
http://www.iprbookshop.ru/35891.html

2. Cemenuenko B.II. DOxonornueckoe KadyecTBO NOBEPXHOCTHBIX BOJ
[DnexTponnsbIil pecypc] : monorpadus / B.II. Cemenuenko, B.U. Paznynkuit. —
DNEeKTpOH.TeKCTOBbIE JaHHble. — MuHCK: benopycckas nayka, 2011. — 329 c. —
978-985-08-1335-0. — Pexxum moctyma: http://www.iprbookshop.ru/12326.html

3. Xumuueckuil aHanu3 B sHepretuke. Kuura 1. ®ortomerpusi. Kuwura 2.
TutpumeTpus u rpaBuMeTpusi [DnekTpoHHBIN pecypc] / B.®. Oukos [u ap.]. —
DNeKTpOH.TeKCTOBbIE naHHble. — M. : U3narensckuii jom MOU, 2016. — 405 c.
— 978-5-383-01033-4. — Pexum JNOCTyma:
http://www.iprbookshop.ru/55894.html



Ilepuoouueckue uzoanus
1.PedepaTuBHBIC )KypHAIIBI:
2.9xojorus,
3.Kommounnnasa xuMust
4.Hay4Hble KypHaJIbl:
5.0KoJ10rus ¥ MPOMBIIIIIEHHOCTh Poccuu;
6.OK0JIOTUYECKUE CUCTEMBI U IIPUOOPHI;
7. XUMUS ¥ KU3HB;
8.9KoJI0THus U )KU3HD

6.3. [lepeyeHb HHTEPHET pPecypcoB
1. DnekTponHas OubnuoreyHas cuctema «Hayuno-anekrponnas 6ubnuoreka eLIBRARY.RUy.
http://elibrary.ru.
2. DneKTpOHHO-OMOIMOTeYHas crucTeMa u3naTenbeTBa «Jlauby . http://e.lanbook.com.
3. DOmnektpoHHass OuOnMoTeka naucceprauuii Poccuiickoil rocynapcTBeHHOW OHOIMOTEKU.
http://www.diss.rsL.ru.
4. DnekTpoHHO-OUOMMOTeUHas cuctema «bubnuorexy. http://www.bibliotech.ru/.
5. CrpaBouHO-1IOMCKOBAas cucteMa «KOoHCYynbTaHT — ITtocy www.consultant.ru/.
6. Unpopmanmonno-cnpasounas cuctema «Hopma CSy». http://normacs.ru
7. COOpHHK HOPMATHBHBIX JOKYMEHTOB IO CTPOUTEIBLCTBY, JACHCTBYIOIIMX HA TEPPUTOPUHU
Poccuiickoit @eneparuu «CtpoiiKoncynbrant. Anpec caiita: http://www.skonline.ru/ .
8. DnexrponHas Oubmmoreka BI'TY wum. B.I. IlyxoBa (ma 6aze DbC «bubmmoTex»).:
http://ntb.bstu.ru
9. Cucrema noucka npupoaHo-pecypcHoii nudopmanuu - http://list.priroda.ru
10. OtkpsbITas cipaBouHO-UH(POpMaloHHas cityx0a «Ecoline» - http://www.ecoline.ru
11. «3en¢HpI NUIIO3» - MMYTEBOAUTENH IO JKOJOTMUYECKHMM HH(POPMAIMOHHBIM pecypcaMm -
http://zelenyshluz.narod.ru/
12. European Environment Agency (EEA) - http://www.eea.europa.eu/
13. The Global Environmental Information Exchange Network - http://www.unep.org/infoterra/ -
AKTyanbHBIM pa3zzieflaM 3KOJIOTUM - KHHUTH, CTaTbH, YYEOHMKH, METOAMYECKHE MaTepHajbl -
http://www.ecoline.ru/
14. bubnuoteka yueOHUKOB 10 3KoJ0rHuH - http://window.edu.ru/window/library
15. Beepocceuiickuit 3xosorndeckuii moprai - http://ecoportal.ru/

16. Enunas KOJIJIEKIUA U poBBIX 00pa3zoBaTeNbHBIX pecypcoB -
http://schoolcollection.edu.ru/catalog/
17. MexayHapoaHblii rnopran o DKOJIOTUHU 51 OKpY’KaroIlen cpene-

http://www.greenwaves.com/russian/indexrus.html

18. Mukpoopranusmsl - http://microorganizmy.naukadv.ru/

19. Haunonansnsiii noptan «IIpupona Poccumn» - http://www.priroda.ru/

20. Ilpupona u skozorus - http://www.priroda.su/

21. Poccuiickue 3eneHbie cTpaHuIlbl - http://rgp.agava.ru/

22. O¢unmansHbli cafT )xypHana «KoJIOorHsl MPou3BoAcTBay http://www.ecoindustry.ru

23. Google Scholar [Dnextponnsiii pecypc].- Pexum npocryma: http://scholar.google.com,
CBOOOJTHBIN. — 3arJl. ¢ 3KpaHa. (MMOMCKOBasi CHCTEMa, pa3padoTaHHAas CIICIUATBHO JIJIsl CTY/IEHTOB,
yUeHBIX M HCClIeoBaTeNeld, NpeAHa3HayeHa [uid IoucKa HH(OpManmuul B OHJIAWHOBBIX
aKaJIeMUYECKHX JKypHaJlaX U MaTepHajax, MPOIIeIIIAX SKCIIEPTHYIO OIEHKY).

24. PUBK [OnektponHslit pecypc].- Pexxum nocryna: http:// www.ribk.net, cBoboansIii. — 3ari. ¢
JKpaHa. (mopran "Poccuiickoro nH(pOpMaITMOHHO-OMOINOTEUHOTO KOHcopruyma"
npenocTaBisieT 14 BOZBMOKHOCTh PACIIMPEHHOTO MOMCKa OMOIMOrpaguuecKux JaHHbBIX U MOJIHO-
TEKCTOBBIX PECYpCOB B JJIEKTPOHHBIX KaTajlorax WSATH KpymHedmmx Oubimorex Poccuu:



Bceepoccuiickoif  TocymapcTBeHHOM OMOMMOTEKE HMHOCTpAaH-HOM JsuTepaTypbl uMm. M.
Pynomuno, Hayunoit O6ubmmorexke MI'Y wum. JlomoHocoBa, IlapmameHTckoit OumOIMoTeke,
Poccuiickoii rocynapcTBeHHOH Oubnuoreke, Poccuiickoil HamoHanbHOM OMOIHOTEKE).

25. SCIRUS [DnekTpoHHbIil pecypc].- Pexxum moctyma: http://www.scirus.com, cBOOOAHBINA. —
3ary. ¢ 9KpaHa. (TIOMCKOBas CHUCTEMa, HalleIeHHAss Ha MOWUCK HCKIIOYUTENFHO HAyYHOH
uH(pOpMalliK, TO3BOJSET HAXOAUTh HWH(GOPMALMI0O B HAayYHBIX >ypHallaX, MEPCOHAJIbHBIX
CTPAaHMIIAX YYCHBIX, YHHBEPCHUTETOB M HCCIEAOBATEIbCKUX ILEHTPOB. JlOoCTym K MOJ-HBIM
TEKCTaM CTaTel U3 KypHAJIOB BO3MOXKEH TOJIBKO IS MOANKUCYUKOB).

26. ScienceResearch.com [D51eKTpOHHBII pecypc].- Pexum JOCTYyTIa:
http://www.scienceresearch.com, cBoOOaHBI. — 3ari. ¢ »dKpaHa. (IIOMCKOBas CHCTEMa
IPEJOCTABIISICT BO3MOXXHOCTh OJTHOBPEMEHHOT'O TOMCKA B HAy4-HBIX JKypHAJIaX KPYIMHEHIINX
u3narenscTB, Takux Kak Elsevier, Highwire, IEEE, Nature, Taylor and Francis u np. A Takxe B
OTKpBITHIX Oa3ax manHbIX: Directory of Open Access Journals, Library of Congress Online
Catalog, Science.gov u Scientific News. Ilouck B kypHanax BO3MOXEH MO 12 OTAeIbHBIM
npeaMeTHeIM pyOpukam. [lomHbIe TEKCTBI cTaTeld W3 JKypHA-JIOB JIOCTYIHBI TOJBKO JUIS
MTOATTMCYUKOB).

27. NIST Chemistry WebBook [Onextponnsiii pecypcl.- Pexum  nmocty-ma:
http://webbook.nist.gov/chemistry/, cBoOoaublii. — 3ari. c dKkpaHa. (COpaBo4yHas KHHUTa
Wucturyra CranpaproB u Texnonoruu CIIA conep-KUT TEPMOXUMHUYECKHE, CIIEKTpajbHbIE
JAHHbIE, MOTEHUMAaIbl HWOHMW3aLMU, CPOACTBO K OJJEKTpoHY M mp. i cseime 10000
OpPraHUYECKHUX U HEOPTaHU-YECKHX COSAMHEHU).

28. Swetsnet Navigator [DJ1eKTpOHHBIN pecypc].- Pexum JocTymna:
http://www.swetswise.com/public/login.do, cBoGomHbIi. — 3arn. ¢ 3kpaHa. (0a3a JaHHBIX
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