MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

== TUSUR YTBEPXJIAIO
m m UNIVERSITY JlupekTop aenapraMeHTa HayKu U MHHOBAIIUM

JosyraesT NOgNHCa 3NEKTIOHMDR NDINHCkLH [

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAA [TPOI'PAMMA JIUCHUITVIMHD
MOHMTOPHHI 00bEKTOB M IIPOLECCOB

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa30BaHue - MOAT0TOBKA KaJPOB BbIcIIeH KBaIu(puKanuu
Hanpasnenune noaroroBku / crnenuanbHocTh: 12.06.01 doTonnka, npudéopocTpoeHue, oNnTHYECKHE U
OMOTeXHMYECKHEe CHCTeMbI M TeXHOJIOTHH

Hampasnennocts (npoduns) / cnenuanuzamnus: [IpubGopsl u MeToAbl KOHTPOJISI MPUPOAHOH Cpebl,
BeLeCTB, MATePHAJIOB U H31eJIHI

®dopma 00ydeHHs: 3a09HAS

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 2

Cemectp: 3

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennaunner
1 Jlexnn 10 10 JacoB
2 IIpaxTryeckue 3aHATUA 6 6 4acoB
3 Bcero aymuTopHbIX 3aHATHN 16 16 4acoB
4 CamocTosiTenbpHas padboTa 160 160 4acoB
5 Bcero (0e3 ax3aMeHa) 176 176 4acoB
6 OO0m1as Tpy10eMKOCTh 176 176 4acoB
5.0 3.E.

HuddepenurpoBannblii 3a4eT: 3 cemecTp

Tomck 2018
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokot Ne 59 ot «29 » 6 2018 1
JINCT COT'JTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cnieruanbHocTh) 12.06.01 doToHMka, MpuOOPOCTPOCHHE, ONTHIYECKHNE U OMOTEXHUYECKHUE CHUCTE-
MBI U TexHoJIoruH, yrBepxkaeHHoro 30.07.2014 roxma, paccMoTpeHa U ojo0peHa Ha 3acelaHuu Kadeapsl
POTOM «_ » 20 ronma, mpotokois Ne .

PazpaboTuuk:
Houent xadp. POTOM B. C. Connarkun

3aBenyronmii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

POTOM B. U. Tyes
OKCIIepTHI:

3aBeyIONIHil aCIUPAHTYPOM T. FO. KopoTtuna

JlouieHT Kadeapsl paarodJIeKTPOH-
HBIX TEXHOJIOTHUH M SKOJIOTUIECKOTO
Monurtopunra (POTOM) H. H. Hecmenosa

ITpodeccop kadenpsl pagnosmek-
TPOHHBIX TEXHOJIOTHIA U 3KOJIOTHYE-
ckoro Monutopunra (POTOM) I'. B. CmupHOB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enbto n3ydeHus: TUCHUIUIMHBI "MOHUTOPUHT OOBEKTOB U MPOLIECCOB" I aCIUPAHTOB SIBJIAETCS
pacipeHre TeOpeTHUECKUX U MPAKTUUECKUX 3HAHUN U HaBBIKOB MPOBEJCHUS MOHUTOPUHIa 00BEKTOB U
IPOLIECCOB.

1.2. 3amaum AMCHUIIIMHBI
—  PacmmpuTh 3HaHUS ¥ HABBIKH SKOJIOTHYECKOr0 MOHUTOPHHTA IPUPOTHON CPEIBI.
— PacmmpuTs 3HaHUS ¥ HABBIKH PAOOTHI TEXHUYECKUX CPENICTB IKOIOTHYECKOTO MOHUTOPHHTA.
— Pacmmputh 3HaHUS W HaBBIKM PAa0OTHI TEXHUYCCKUX CPEICTB JHUCTAHIIMOHHOTO JKOJIOTHYC-
CKOTO MOHHTOPHHTA.
— O3HaKOMHTCS C TIEPEYHEM BUIOB HH(POPMAIIMH, BKIIOYAEMOW B TOCYIAPCTBEHHBIA (POHI JaH-
HBIX TOCY/IAPCTBEHHOTO 3KOJIOTHYSCKOTO MOHUTOPHHTA.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Huctumnuna «Mouutopunr o0sekToB U mporeccoB» (b1.B.JIB.1.1) otnHocuTcs k 61oky 1 (Bapua-
THUBHAs 4acThb).
[TpenmecTByOUMMH AUCUUILTIMHAMH, (OPMUPYIOLIMMH HayallbHbIE 3HAHUS, SIBIAIOTCS: OCHOBBI
OpraHu3alMy HAyYHbIX UCCIIEIOBAHUN.
[Tocnenyromumu nucuUIUIMHAMHU ABJsitOTCS: [loAroroBka K crave M cada rocylapcTBEHHOTO 3K-
3ameHa, [Ipu6ops! 1 METOABI KOHTPOJISI IPUPOIHOM Cpelibl, BEIIECTB, MAaTEPHAIIOB U U3/IETHH.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIMHBI

[pornecc n3ydeHus QUCIUTUTMHBI HATIPaBJieH Ha (YOPMHUPOBAHUE CIEIYIOIINX KOMIETCHITHI:

— TIK-3 cnocoOHOCTBIO UCIIOJIb30BaTh MH(GOPMALIMOHHBIE TEXHOJIOTUU U MAKEeThl MPUKIIAJIHBIX
IpOTpaMM TIPH MPOSKTHPOBAHUH U pacdyeTe YCTPOUCTB U CUCTEM KOHTPOJISI IPUPOTHON CPEJIbI, BENIECTB,
MaTepuasoB U U3JENINH;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOKEH:

— 3HATh METOJbl U CPEJICTBA PKOJOTMUECKOr0 MOHUTOPHHIA MPUPOIHON Cpelibl; TEXHUYECKHE
CpeZCTBa HKOJIOTUYECKOr0O MOHUTOPHHTA; TEXHUYECKUE CPE/ICTBA JTUCTAHLIIMOHHOTO SKOJIOTHYECKOrO MO-
HUTOPHUHTA; MEpeYeHb BUIOB MHGOpPMAINK, BKIIOYaeMOW B TOCYIapCTBEHHBIH (DOHI JaHHBIX rocynap-
CTBEHHOTO HKOJIOTUYECKOTO MOHUTOPHHTA.

—  yMeThb UCHOJb30BaTh WH(GOPMAIIMOHHBIE TEXHOJIOIMH U MAaKEeThl MPUKIAAHBIX IPOrPAMM IPH
MPOEKTHUPOBAHUH U pacdeTe YCTPOUCTB U CHCTEM KOHTPOJISI MIPUPOIAHOM Cpelbl, BELIECTB, MAaTEPUAIOB U
U30EITUN.

— BJAJIeTh CIIOCOOHOCTBHIO HMCIOJIH30BAaTh MHPOPMAIIMOHHBIE TEXHOJOTHHM M TMAaKEThl MPUKIA[T -
HBIX [IPOTPaMM IPH MPOEKTUPOBAHUU M PacyeTe YCTPOICTB U CHCTEM KOHTPOJS MPHUPOIHON Cpelibl, Be-
[IECTB, MAaTEPUAJIOB U U3ICIIHUH.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0EeMKOCTb JUCLUUILUINHBI cocTaBisieT 5.0 3aUeTHBIX €IMHMILIBI U IIPE/CcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLHUILINHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

3 cemectp

AynuTtopHble 3aHATUSA (BCETO) 16 16
Jlexknun 10 10
[IpakTueckue 3aHATHS 6 6
CamocrosTenbHas paboTa (BCero) 160 160
[TpopaboTka JIEKITMOHHOTO MaTepuaia 60 60
[ToaroroBka K MpakTUYECKUM 3aHATUSIM, CEMUHApaM 100 100
Bcero (0e3 ax3ameHa) 176 176
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OO01mas Tpy10eMKOCTb, 4

176

176

3aueTHnie EquHuIie

5.0

5. Coneprxanue TMCUMILTHHBI

5.1. Pasznennl JUCHUILIMHLI M1 BUAbI 3aHATHH

Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabmmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

Hazsanuns pasacioB JUCHUIIIINHBI

JIek., u
Cam. pa6., g
Bcero vacos

(6e3 ax3ameHa)

[Ipak. 3an., u

dopmupyembie
KOMITETCHITUHN

3 cemecTp

cpebl

1 DKonoruueckrii MOHUTOPUHT IPUPOTHON 3

\S)
AN
S

N
(9]

I1K-3

MOHUTOPUHTA

2 TexHuyeckue cpeacTBa 3KOJIOTHYECKOTO 3 2

40

45

[1K-3

3 TexHU4eCcKHE CpeACTBA JUCTAHIIMOHHOTO
JKOJIOTMYECKOI0 MOHUTOPUHIA

40

43

[1K-3

4 Tlepeuensb BUIOB WH(MOpPMAITIH, BKITIOYaeC- 2 1
MOIi B TOCYIapCTBEHHBIN (POHT JAHHBIX TOCY-
JAPCTBEHHOTO YKOJIOTHYECKOI0 MOHUTOPHHTA

40

43

I1K-3

Hroro 3a cemectp

10 6 160

176

Hroro

10 6 160

176

5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
CopeprkaHue pa3iesaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmura 5.2 — ConeprkaHue pa3faesoB JUCIUIUIAH (IO JICKIIHSIM)

HazBanwns pas3acioB

CopeprkaHue pa3aeioB TUCIUTIIAHBI (110 JICKITHSIM)

TpynoeMkocTsb,

9

dopmupyembie

KOMIIETCHIIN

3 cemectp

1 DxonoruyecKuit
MOHUTOPHHT IPUPOJTHON
cpenbl

DKOJIOrMYECKUH MOHUTOPUHT aTMOC(HEPHOTO BO311Y-
Xa.DKOIOrMYeCKU MOHUTOPUHT TIOBEPXHOCTHBIX U
MIOJI3EMHBIX BOJI.DKOJIOTHYECKUN MOHUTOPUHT 3EMIIH,
HeJp U MOYBBHI.

W

[1K-3

HUroro

2 TexHuueckue cpeacTna
3KOIOTHYECKOT0
MOHUTOpPUHTA

TexHuueckue cpeacTBa TEMIIOBOIO MOHUTOpUHTA. Tex-
HUYECKHE CPEICTBA MOHUTOPHHTA aTMOC(HEPHOTO
naBieHus. TexHuuecKre cpeicTBa MOHUTOPUHTA CKO-
POCTH BO3AYILIHOTO NOTOKA. TexHu4Yeckue cpeacTBa
MOHHUTOpPHHTA BIAXHOCTU. TeXHHUUECKHE CPEeICTBA MO-
HUTOpPUHTA AeKTpuueckue. TexHnueckue cpeacTna
MOHHUTOpPUHTa MarHUTHbIE. TeXHUUEeCKHe CpesICTBa pa-
AJUOBOJIHOBOTI'O MOHI/ITOpI/IHFa.TeXHI/I‘-IeCKI/IC cpeacTBa
ONTUYECKOr0 MOHUTOpUHTA. TeXHn4YecKkue cpeacTBa

I1K-3
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paaualiuOHHOI'O MOHI/ITOpI/IHFa.TeXHI/I‘IeCKI/Ie cpena-
CTBA aKyCTHYCCKOI0O MOHUTOPHHTA.

Htoro
3 Texunueckue cpencta | [Tupomerpus. TemnoBuzopsl. ONTHYECKUE aHAIU3ATO- 2 [1K-3
JMCTAHIIMOHHOTO pwlI razos./JansHoMepbl. OxonoTel. Pagronakanus. Uc-
DKOJIOTHYECKOTO CJIeIOBaHHE CBOMCTB aTMOC()EpHI C ITOMOIIIBIO Ja3ep-
MOHUTOpPHUHTA HOM TexHHKH.A3podoTochéMka. Kocmuueckre MeTo-
JTBI KOJIOTHYE€CKOTO MOHUTOPHHTA.
Htoro 2
4 TlepeyeHb BUAOB Nudopmarus, coneprkarascs B 0a3zax JTaHHBIX MOJCH- 2 T1K-3
uHdopmaruuy, CTEM €MHOU CUCTEMBI TOCYIApPCTBEHHOTO SKOJIOTHYE-
BKJIIOYa€MOU B ckoro mouutopunra.MlHpopmarms o pe3ynpraTax
rOCyIapCTBEHHBINA (DOH/T | POM3BOJICTBEHHOTO KOHTPOJISI B 00JIACTH OXPaHBI
JTAHHBIX okpyxaromei cpeapl. Tudopmarus o pe3ynpraTax ro-
roCy/IapCTBEHHOTO CYIapCTBEHHOTO 3KOJIOTHYECKOro Haa3opa.lupopma-
SKOJIOTHYECKOTO IS O TOCYTAPCTBEHHOM y4eTe 0ObEKTOB, OKa3bIBaIO-
MOHUTOPHUHTA IIUX HETaTUBHOE BO3/ICHCTBUE HA OKPYXKAIOIIIYIO
cpeny.
Hroro 2
Hroro 3a cemectp 10

5.3. Pazaenbl AMCHUILVIMHBI U MEKIUCHMIVIMHAPHBbIE CBS3H € 00ecneYnBAKIIMMH (MpeabIAy UMH)
U obecneynBaeMbIMU (NOCJAeAYIONIUMHU) JUCHUNIIMHAMA
Pazmensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIMMA) H

obecrneunBaeMbIMH (ITOCIEIYIOMMMHY ) TUCIUTUTHHAMHY TTPEICTaBICHBI B Tabuie 5.3.

Tabmura 5.3 — Pa3aens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmenoBanmne JUCHUITIINH

Ne pa3zienoB gaHHOW AMCHUIUIMHBL, IJIS1 KOTOPBIX
HE00XOMMO U3yUeHHE 00ECTICUNBAIONITUX U
o0ecTieYBaeMbIX TUCIUILIHH

1 2 3 4
[IpeamecTByromue JUCUUTIIUHBI
1 OcHOBBI OpraHu3anvi HayYHbIX UCCIIEA0BaHUN + + + +
[Tocnenyromue TUCHUIIITUHBL
1 ITogroroBka Kk caaue u ciaya rocyaapCTBEHHOTO 4 . . N
JK3aMeHa
2 TIpubOpBI U METOABI KOHTPOJIS IPUPOIHOM cpe- 4 n n n

JIbl, BEIECTB, MATEPUAJIOB U U3JIEIIUI

5.4. CooTBeTCTBHE KOMIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIH
npeCcTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-

THHN

Bune! 3angTmit

Komnerenimu
Jlek.

[Ipak. 3an
Cam. pad.

@DOpMBI KOHTPOJIA
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I1K-3 +

+ + Onpoc Ha 3ansatusx, Tect, OTyer
M0 MPAKTUYECKOMY 3aHATUIO

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

He npenycmorpeno PVYII.

8. lIpakTHYeckue 3aHATHSA (CEMUHAPHI)

HanmeHnoBaHMe mpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuia 8.1 — HauMeHOBaHUE MPAKTUYCCKUX 3aHATHIA (CEMHUHAPOB)

3 =
s | i
= > 0O
HasBaHnus pasnenos HanmMeHnoBaHMe MpakTUYECKUX 3aHATUN (CEMHHAPOB) - =5
= if
2 o 2
- S *
3 cemecTp
1 Dxonoruueckuit DKOJIOTHYECKUH MOHUTOPUHT aTMOC(HEPHOTO BO3TY- 2 [1K-3
MOHUTOPUHT NPUPOJTHON | Xa.DKOIOTHYECKU MOHUTOPUHT TOBEPXHOCTHBIX U
Cpelbl MOJI3EMHBIX BOJI.JKOJIOTUYECKUN MOHUTOPUHT 3EMIIH,
HEJp U MOYBBI.
Hroro
2 Texnunueckue cpeacrBa | TexHHUUECKHE CPEACTBA TEIJIOBOIO MOHUTOpUHTA. Tex- 2 [1K-3
3KOJIOTHYECKOTO HUYECKHE CPEJICTBA MOHUTOPUHTA aTMOC(EPHOTO
MOHHUTOpPHHIA naBiieHus. TeXHUUYECKUE CpeACcTBa MOHUTOPUHIA CKO-
POCTH BO3QYIIHOTO NOTOKA. TexHu4YeCcKkne cpeacTna
MOHMTOPHHTIA BJIAXXHOCTU. TEXHUUECKHE CPENCTBA MO-
HUTOpPHHIA JIeKTpUUeckue. TexHnueckne cpeacTna
MOHMTOpPHUHIa MarHUTHbIE. TeXHUUECKHE CPENICTBA pa-
JTMOBOJIHOBOTO MOHUTOPHHIA. TEXHUYECKUE CPEICTBA
ONTUYECKOr0 MOHUTOpUHTIA. TeXHn4Yeckue cpeacTsa
paguanMoOHHOrO MOHUTOPUHIa. TeXHuYecKue cpea-
CTBa aKyCTUYECKOIO0 MOHUTOPHHTA.
Hroro 2
3 Texunueckue cpeacta | [Tupomerpus. TemnoBuzopsl. ONTHYECKHUE aHATU3ATO- 1 [TK-3
JUCTaHLIUOHHOTO pblI raszo./JansHoMepb1. OxonoTel. Pagronakanus. Uc-
9KOJIOTMYECKOr0 CJIEOBAHKE CBOMCTB aTMOC(EPHI C TOMOLIBIO JIa3ep-
MOHUTOPUHTA HOM TexHukHu.AspodoTochéMka.Kocmuueckre Meto-
JIbl HKOJIOTMYECKOr0 MOHUTOPHHTA.
Hroro 1
4 IlepeyeHb BUAOB HNudopmarus, coneprkarmascs B 6a3zax TaHHBIX MOJCH- 1 T1K-3
uHpOpMaLuy, CTEM €MHON CUCTEMBI TOCYIAPCTBEHHOIO 3KOJIOTHYE-
BKJIFOYaEMOH B ckoro Mmonuropunra.upopmanus o pesynbrarax
TOCY/IapCTBEHHBIN (POHA | IPOM3BOJCTBEHHOTO KOHTPOJIS B OOJIACTH OXPaHBI
JTAHHBIX OKpyXxarome cpeabl. Mabopmanus o pe3yaprarax ro-
roCyJapCTBEHHOIO CYZIapCTBEHHOTO SKOJI0rnyeckoro Haazopa.Mupopma-
3KOJIOTHYECKOTO LUl O TOCYJAPCTBEHHOM yueTe 0ObEKTOB, OKa3bIBaIO-
MOHHUTOpPHHIA LIMX HETaTUBHOE BO3JIEHCTBUE HA OKPYXKAIOIIYIO
cpeny.
Hroro 1
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Hroro 3a CEMCECTP

9. CamocrosiTesqibHasi paboTa
Bunbr camocTosiTenbHOM paboThI, TPYAOEMKOCTh U ()OPMHUPYEMbIE KOMIIETCHIINHU TIPE/ICTABIICHBI B

tabmure 9.1.
Tabmua 9.1 — Busabl caMmocTosTebHON paboThl, TPYJI0EMKOCTh M (hOpMUpPYEMble KOMIETEHIIMH
3 z§
2 =
v O =
Bunabr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
3 o =
a e g
= o
3 cemecTp
1 Dxonoruueckuit IToaroroBka K npaxkTu4e- 25 |IIK-3 Omnpoc Ha 3aHsaTHAX, OT-
MOHMTOPUHT IIPUPOJHON | CKUM 3aHATHUSAM, CEMHUHA- 4eT 10 MPAaKTUYECKOMY 3a-
cpelbl pam HATHIO, TecT
[IpopaboTka JIEKIUOHHOTO 15
MaTepuana
Hroro 40
2 Texnuueckue cpeacrsa | IlogroroBka k npakTuye- 25 |IIK-3 Omnpoc Ha 3ansaTHAX, OT-
9KOJIOTHYECKOr0 CKHM 3aHATHUSM, CEMUHA- YeT 110 MPAaKTUYECKOMY 3a-
MOHMTOpPHHIA pam Hatuto, Tect
[TpopaboTka JIEKIIMOHHOTO 15
MaTepuana
Hroro 40
3 Texnuueckue cpeacrtsa | IlogroroBka k npakTuye- 25 |IIK-3 Omnpoc Ha 3aHsaTHAX, OT-
JTUCTAaHIIMOHHOTO CKHM 3aHSATHUSAM, CEMUHA- YeT 110 MPaKTUYECKOMY 3a-
9KOJIOTMYECKOTO pam Hatuto, Tect
MOHHUTOPHHT
OHUTOpHHTA [IpopaboTka TeKIHOHHOTO 15
Matepuana
Hroro 40
4 TlepeyeHb BUAOB [ToaroroBka k mpakTuue- 25 |IIK-3 Onpoc Ha 3aHaTusax, Ot-
uHpOpMaLuy, CKHM 3aHATHUSIM, CEMUHA- 4eT 110 MPAaKTUYECKOMY 3a-
BKJIIOYaEMOH B pam HAaTHo0, Tect
roCyNapeTBeHHbIH oHA IIpopaboTka JIEeKIIUOHHOTO 15
AAQHHBIX MaTepuaia
roCyJapCTBEHHOIO
9KOJIOTNUYECKOro Hroro 40
MOHHUTOpPHHIA
Hroro 3a cemectp 160
Hroro 160
10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXxcst
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE 00ecieyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. TIpuGopsl U METOABI KOHTPOJIS MPUPOAHON CPEebl, BEIIECTB, MATEPUATIOB U U3JEIHMA [DJeK-
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TpoHHBIH pecypc]: Yuebnoe mnocodue / Commarkun B. C. - 2018. 60 c. - Pexum pocryna:
https://edu.tusur.ru/publications/7825 (nara oopamenus: 08.08.2018).

12.2. lonoiHUTEIbHAS JIUTEPATYpPa

1. OcHOBBI Hay4HBIX HUCCIIENOBAHUM [DJIEKTPOHHBIA pecypc]: YuebHOoe nmocoOue ajs acnupaH-
toB / CmupHOB I'. B. - 2018. 301 c. - Pexxum moctyma: https://edu.tusur.ru/publications/7535 (mara o0-
pamenusi: 08.08.2018).

2. Ilpubopsl 1 AATYUKH IKOIOTHIECKOTO KOHTPOJIA [ DNEeKTpOHHBIN pecypc]|: Yuebnoe mocodue /
Tyee B. WU., Compmarkun B. C., Cmumpuos [I. B. - 2015. 117 c. - Pexum pgocryna:
https://edu.tusur.ru/publications/5490 (nara obpamenus: 08.08.2018).

3. HHcTpyMeHTaJIbHBIN KOHTPOJIb TAPAMETPOB Cpebl 0OuTaHus [DIeKTpOoHHBIH pecypc]: Yuel-
Hoe mocobue / Conmmarkun B. C., CmupnoB I. B., Tyes B. . - 2018. 100 c. - Pexum moctyma:
https://edu.tusur.ru/publications/7203 (mara o6pamenus: 08.08.2018).

12.3. YueOHO-MeTOAHYECKHE MOCOOUH

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYeCKHE TOCOOHS
1. TIpuGopsl U METOABI KOHTPOJS MPUPOIHON CPe.bl, BEIIECTB, MAaTEPUATIOB U U3JEIHM [DJeK-
TPOHHBIN pecypc]: YueOHO-MeToauuecKkoe mocoOue AJisi MPOBEACHUS MPAKTUYECKON U CaMOCTOATEIbHOM
pa6otel / Conmarkus B. C. - 2018. 9 c. - Pexxum noctyna: https://edu.tusur.ru/publications/7855 (mata o0-
pamenus: 08.08.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
MHBAJIMI0B

Y4eOHO-MeTOqMUECKHe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydarommxcs
U3 YHCiIa JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAIMIOB MPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JL1s1 1ML ¢ HApylIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonaibHbIe 0a3bl JAHHBIX U HH(GOPMALIMOHHBIE CTIPABOYHBbIE CHCTEMbI
1. ba3bl naHHBIX, JOCTYI K KOTOpbIM odopmiieH Oubanorekoir TYCYPa B Tekymuii MOMEHT Bpe-
MeHH. CITUCOK JOCTYIHBIX 0a3 JaHHBIX CM. TIO ccbuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

12.5. Ilepuoguveckue U3IaHus
1. Tomckoro rocyiapcTBEHHOTO YHUBEPCHUTETA CUCTEM YIPABICHUS U PATUOICKTPOHUKH : TIe-
PUOIMYECKHUI HaydHBIN XKypHall / TOMCKHI TOCYIapCTBEHHBIM YHHUBEPCUTET CHCTEM YINPABICHUS U pa-
Ino3ieKTpoHuKH. - Tomck : MU3natensctBo TYCVYP.

13. MaTtepuaibHO-TEXHMYECKOE 00ecnevyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus! 3aHSATUH JICKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTuTOPUS ¢ KOJTMYECTBOM TIO-
CaJIOYHBIX MeCT He MeHee 22-24, 006opynoBaHHAs JOCKOW M CTaHAApTHOH y4ueOHOI mebenpro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3/ielaM TUCIUTUINHEI.
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13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGopaTtopust 6e30macHOCTH KH3HEACATENHHOCTH / KOMITbIOTEpHBIH Ki1acc

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayaAuTOpHs IS TIPO -
BEJCHUSI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
TUTA, TIOMEIICHUEe JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX paboT), MOMELICHUE s
MIPOBEICHUS TPYNIOBBIX UM HHIWBUIYaJIbHBIX KOHCYIbTAIM, MOMEIICHHE IJIi MPOBEACHUS TEKYIIETro
KOHTPOJISL M IPOMEKYTOUHON aTTeCTallUH, IOMELICHHUE ISl CAMOCTOSTEILHON paboThl

634050, Tomckast o6mactb, T. Tomck, Jleanna npocrexT, 1. 40, 314 ayn.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- Kommyratop 100 Base;

- Cron naGopaTopHbIi YIioBo# (2 miT.);

- Kpecno Original;

- Cucremusiit 610k Intel Pentium G2020 (17 mrT.);

- Monutop SAMSUNG 710V SSS (2 wt.);

- Monutop 17 LCD Samsung;

- Mounutop 17 SAMSUNG 710V (SSS) TFT SILVER (6 mrT.);

- Monutop 17 SAMSUNG 740N;

- Monutop 17 SAMSUNG (2 mT.);

- Monwurop 17 0.20 SAMSUNG 765DFX;

- [I9BM CPU INTEL PENTIUM4;

- Cxanep HP SCANIJET 3770;

- TeneBuzop mnasmennsiid 51 (129 cv);

- Komnsrotep Pentium Dual Core G850;

- Cton KoMIbIOTepHBIH (15 mIT.);

- [IpunTtep nazepueiii SAMSUNG 1020. A4;

- Jlocka MapkepHas;

- [I5BM PENTIUM4;

- [I9BM PENTIUM K6-266;

- Cren1 M”HPOPMALTUOHHBIN;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— Adobe Acrobat Reader

— Apache OpenOffice 4

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— Mathcad 13

— Microsoft Windows 7

— Microsoft Windows XP

— Opera

13.1.3. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe o0ecreyeHue J1JI CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOB3YIOTCS y4E€OHBIE ayIUTOPUHU (KOMIIBIOTEPHBIE KIIAcChl),
PacCTIOJIOKEHHBIE 10 aJIpecam:
- 634050, Tomckast obmacTh, 1. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6macTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocraB 000py/10BaHHUSA:

- yueOHas MmebOenb;

- koMnbroTeps! Kiacca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMIBIOTEPHI MOIKITIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaroT OCTYI B AJICKTPOHHYIO WH-
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(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyJaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOM CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus

1. Kakue Hanbomnee pacnpoCTpaHEHHBIE U OMACHBIE 3arPsA3HUTENH BBIJIEICHBI aTMOCHEPHOTO BO3-
JlyXa BbI 3Haere?

A. A3p030JbHbIE YACTHUIIBI BEIIECTBA; YIIIEBOAOPO/IbI U JPYTHE JIETyUYne OpPraHUYECKHE COETUHE-
HUSI;, yTapHBIA Ta3; OKCUIBI a30Ta; OKCUJBI CePhI (B OCHOBHOM JIMOKCH/T); CBUHEI] M APYTHE TKEITBIC ME-
TaJUIbI; 030H U IpyTrHe (POTOXMMHUUYECKHE OKUCIUTEIH; KUCIOTHl B OCHOBHOM CEepHAasi M a30THasl.

b. CBuHen u apyrue TsKENble METAIT; METaH; XJI0pP; IbLUIb; 030H.

B. YrapHslii ra3; okcusl a30Ta; OKCHIIBI Cepbl (B OCHOBHOM JTMOKCH/T); CBUHEI] U APYTUE TSHKEBIS
METaJJIbl; 030H U Apyrue (POTOXUMUYECKUE OKUCIUTENN; KUCIOThl B OCHOBHOM CEpHAsl U a30THAs.

I". IIponyKThI TOpPEHUS CBAJIOK OBITOBBIX OTXOJIOB.

2. Kak knaccuuiupyrorcst a3po30JbHbIE YaCTHIIHI?

A. Ilo arperaTHOMy COCTOSIHUIO; 0 TUCIIEPCHOCTH; MO MTPOUCXOKICHUIO CUCTEMBI C Ta30BOM JUC-
MIEPCUOHHOU CPEION.

b. Tymansl, napsl, 1bIMbI, CMOT, ITBUIH.

B. 1o arperaTHOMy COCTOSIHUIO M TUCIIEPCHOCTH.

I'. Ilo arperaTHOMy COCTOSHMIO M IO HPOUCXOXKIEHUIO CHCTEMBI C Ta30BOM IHCIEPCUOHHOMN
Cpenoi.

3. Kakue Tunsl 3arpsi3HeHUs1 CTOYHBIX BOJI Bbl 3HAaeTE?

A. Mexannueckue, XUMHYeCKasi, OMOJoTHYecKe  OaKTepualibHbIe, paIHOaKTHBHEIC.

b. BeiTOBBIE MK XO3SHCTBEHHO-(heKaTbHbIe, aTMOC(EpHBIC U TPOMBITILIICHHBIE.

B. Cycniensuu, smynbcuu, IEHHI.

I'. BeITOBBIE U IPOMBIIIUIEHHBIE.

CornacosaHa Ha noprane Ne 42382 10



4. Kakue MeTonpl aHaan3a IMOYB BEI 3HAeTE?

A. MexaHnyecKuid aHaln3, XMMUYECKUI aHaJIN3 TTOYBBI, arpOXUMUYECKUN aHAIIN3, paIuOJIOTHYE-
CKHE UCCJICIOBAHUS, TOKCUKOIOTUIECKUI aHAIIN3, MUKPOOUOIIOTUYECKHUE UCCIICIOBAHUS.

b. Mexanuyeckuii aHaau3, XUMAYECKAM aHAJIA3 MMOYBBI, PAIUOJIOTUUECKHUE UCCIEI0BAHUS, TOKCH -
KOJIOTUYECKUH aHAN3, MUKPOOUOIOTUIECKUE UCCIICIOBAHUS.

B. Xumudeckuii aHaau3 1MovBbl, (GU3UICCKUNA aHAIN3 MTOYBBI, OMOJIOTHYECKUE UCCIICIOBAHNUS.

. Xumudeckuii aHaau3 MoYBkl, (PU3MUECKHIA aHATH3 TIOYBBI, IKOJOTHUECKHUE UCCIICIOBAHMS.

5. U3mepennst pH-MeTpom MO3BOJIAIOT ONPEAEIIUTD:

A. KHCIIOTHOCTH ¥ 1IET0OYHOCTH.

b. TONBKO KHCITOTHOCTH.

B. Tonbko meno4yHocTH.

I'. DnekTpruyecKux XapaKTepUCTHK MPU aHAJIM3€ KauyeCcTBa BOABI.

6. Kakue Tunbl KanmuuIipHbIX BUCKO3UMETPOB BbI 3HaeTe?

A. CTeKJISTHHBIN KaMWIISAPHBIA BUCKO3UMETP U KalIWJUISIPHBIA BUCKO3UMETP BBICOKOTO JIaBJIICHUSI.

b. Kanwinsipusie, poTaliMOHHbIE BUCKO3UMETPHI.

B. MUHHMpOTAITMOHHBIA BHCKO3UMETP, BUCKO3UMETP bpykduibia 1 UMUTATOp KOHUYECKOTO IO -
HIUITHUKA.

I'. Bucko3umeTpbl, OCHOBaHHbIE HA MPHUHIIMIIAX paOOTHI: BpeMs MaJCHUS CTAIbHOIO IIapuKa WU
UTJIBI B )KUJKOCTH, COTIPOTHBIICHUE BUOPALIUY 30H/a, M JABICHUS, IPUIATaeMOTo K 30HIY TEKYIIEeH KHI-
KOCTBIO.

7. OCHOBHBIE 3Tallbl TPABUMETPUYECKOTIO aHaAIN3a?

A. OcaxneHnue (BBEICHHME peareHTa, BBINAJACHHE OcCaaka), (UIBTPOBAHUE dYepe3 OyMaKHBIH
GUIBTp, MPOMBIBAaHHE OCAKA, BRICYITUBAHUE U MPOKATIMBAHUE 0CAJIKA, B3BEIINBAHUE OCAJIKA.

b. Ocaxxnenue u B3BeIMBaHUE OCAIKA.

B. BricymmBaHue 1 IpOKaJIMBaHKUE 0CAJIKa, B3BEIIMBAHKUE OCAJIKA.

I'. Ocaxnenue (BBeIcHUE peareHTa, BhINaJeHUE 0CaJIKa), BEICYIIMBAHUE U MPOKAINBAHNE OCAJIKa,
B3BEIIMBAaHUE OCAJIKA.

8. Kakue Tumnsl mpuOOpOB UCTIONIB3YIOTCS I (DIIyOpUMETPHUECKOTO aHaau3a?

A. OunbTpauoHHBIN (IIyOpUMETP U CIEKTPOPIyOPUMETP.

b. ®nyopumetp u ciektpodoromeTp.

B. ®nyopumetp u gpotomerp.

I'. CieTkTpoKoIopuMeTp 1 ToHeo(hoTOMETP.

9. Kakue Tumbl aTOMU3aTOPOB CYIIIECTBYET IS IPOBECHUSI aTOMHO-20COPOITMOHHOM CIIEKTPOMET-
puu:

A. TlnameHHBIH c1OCO0, COCOO PIEKTPOTEPMUUYECKON aTOMM3ALUHU, CIOCOO XOJIOAHOTO Tapa U
TUIPUIHBIA METO/.

b. Vcrounuk u3myudeHus, CUCTEMa BBEICHHUS U PACTIbUICHHUS 00pasiia, aTOMU3aTOP, MOHOXPOMATOP
WJIM TIOJTUXPOMATOP, IETEKTOp, OJIOK cOOpa TaHHBIX.

B. Crioco6 amekTpoTepMuuecKoii aTOMU3aIINH.

I'. Cioco6 xomoaHoro napa v TUAPUTHBINA METO/.

10. DneKTpoXUMHUYECKHE TaTYUKH, padoTa KOTOPHIX OCHOBaHA HA OIpPEICICHUH PAa3HOCTH ITOTEH -
[[MAJIOB, KOTOpAsi yCTaHABIUBACTCS MKy U3MEPUTEIBHBIM 3JIEKTPOIOM H 3JIEKTPOAOM CpaBHEHUs (dJeK-
TPOJIOM C MOCTOSIHHBIM M BOCIIPOM3BOAMMBIM MOTEHIIUAIOM, HE 3aBUCAIIUM OT CPE/Ibl, B KOTOPYIO OH I0-
MernraeTcs)?

A. [loTeHIITMOMETPUYECKHUE TATYUKU.

b. AmniepomeTpruueckre 1aTqyuKkH.

B. KongykTroMeTpuieckue TaTuuKu.

I'. DnekTpuyeckue JaTINKH.

11. BennuuHa, onpenensionas OTHOMIEHUE YIIPYTOCTH BOJSHOTO Mapa, COAEPKAILErocst B BO3LYy-
Xe, K YIIPYroCTH BOJASHOTO Tapa HACBIIAIOUIEr0 MPOCTPAHCTBO NpU TeMIieparype t — BbIpaKeHHOE B MPO-
LEHTaX:

A. OTHOCHUTENBbHAS BIAXHOCTh BO3yXa.

B. AGcomoTHas BIa)KHOCTH BO3IyXa.

B. YnpyrocTs BogsiHOTO TIapa.
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I'. Touka pocsl.

12. I3mepeHne BIaKHOCTH € MTOMOIIBIO THTPOMETPOB JaHHOTO THIIA OCHOBAHO HA JABYX SBJICHUAX:

-JIaBJICHHE I1apa HaJ HACBILIECHHBIM PACTBOPOM COJIEM HMJKE JABJICHMS I1apa HaJ YUCTOU BOIOU
MIpU TOM K€ TeMIIepaType;

-3JIEKTPOIPOBOIHOCTh KPUCTAJUNIMYECKOW COJIM HMIKE BJIEKTPOIIPOBOJHOCTH pAcTBOpa 3TOM ke
COJIM Ha TPH — YETHIPE MOPSAIKA!

A. CopOIMOHHBIE TaTUYUKH.

b. KonzneHcalluoHHbIE TUTPOMETPHI.

B. Pe3nuctuBHBIE TUTPOMETPBL.

I'. EMKOCTHBIE TUTPOMETPBHI.

13. TlpuHIMI JecTBUS JAHHOTO JaTYMKa OCHOBAH HA M3MEHEHUHU YaCTOTHI KOJeOaHU KBapIeBO-
ro KpHUcTalia, Korja Kakas — 1100 JacTuia ajcopOupyercs: Ha ero MoBEepXHOCTH?

A. KBap1ieBblil Mbe303JIEKTPUUECKUN JaTUUK.

b. JlaTunk Ha OCHOBE TBEPJIBIX JIEKTPOJIUTOB.

B. KarapomeTpsi.

I'. [TapamarHuTHBIE JATYUKHU.

14. IIpubop, B KOTOPOM IO/ ACUCTBUEM CBETA MPOUCXOIUT OCBOOOXKIECHUE B MaTepUalie JaTuhKa
IEKTPUYECKUX 3aPSATO0B U YBEIIMYUBACTCS IPOBOJUMOCTB?

A. ®OTOPE3UCTOPBHI.

b. ®oTomnon.

B. ®ororpan3ucrop.

I'. ®DoTo3MHUCCHOHHEIN TAaTUYHK.

15. Ilpubop, npencTaBisonii cOO0H KOHCTPYKIMIO, KOJIbLIEBOM JIazep y KOTOPOil SBJISIETCS YyB-
CTBHUTEJBHBIM 3JIEMEHTOM, T€HEPUPYIOIIUI IB€ BCTPEUHbIE BOJHBI, IPUHLUI pabOThl KOTOPOTO OCHOBAH
Ha 3aBUCHUMOCTH COOCTBEHHBIX YacCTOT KOJBIIEBOIO ONTHYECKOrO PE30HATOPA I BCTPEUHBIX BOJH OT
CKOPOCTH €T0 BPALLEHUSI OTHOCUTEIBHO HHEPLMAIBHON CUCTEMBI OTCUETA:

A. Jla3epHblil THPOCKOII.

b. ITupomertp.

B. latuuk nzo0paxeHus.

I'. CnekTpokoinopumeTp.

16. Bennuuna, koTopast onpeaeisieT Ae(opMariiio B HapaBIeHUH IEHCTBUS CHIIbI?

A. Mogayns FOnra.

b. IIpenen ynpyroctu.

B. Hanpsoxenue nedopmanun.

I'. Koappuument [Tyaccona.

17. Kakure MeToibl 2JIEKTPUYECKOrO HEPA3PYILIAIOIIEr0 KOHTPOJIS Bbl 3HAETE?

A. DneKTponOTEHUUANbHBIN, €MKOCTHOW, TEPMOAJIEKTPUUECKUN, IIEKTPOHHON SMUCCHH, 3JIEK-
TPOUCKPOBOM, DIIEKTPOCTATUYECKOTO MOPOIIKA.

b. DnexrponoreHunanbHbINA, €MKOCTHOM, TEPMOAIEKTPUUYECKUM, 3JIEKTPOHHOW SMHUCCHM, 3JIEK-
TPOUCKPOBOIA.

B. EMKOCTHOH, TEPMOIIEKTPUIECKHUMA, ITIEKTPOHHON SMUCCUU, NIEKTPOUCKPOBOH, JJIEKTPOCTATH -
YECKOro MOPOILKA.

I'. DnexTpuueckuii, EMKOCTHOM, TEPMOIIEKTPUUECKUMN, FIEKTPOHHON 3MUCCUH, IIEKTPOUCKPOBOH,
JIEKTPOCTATUYECKOTO TIOPOIIKA.

18. Kakue meTozpl pagloBOJIHOBOTO HEPA3PYILAIOIIEr0 KOHTPOJISI BBl 3HAaeTe?

A. AMIIUTYIHBIN, (Ha30BBIA, aMIUTUTYIHO-(Ha30BbIA, TEOMETPUICCKUM, BPEMEHHON, CIEKTPash-
HBI{, OJIAPU3ALMOHHBIH, TOIOrpadUIEeCKHIA.

b. AMmuTyaHbIHA, (Ha30BBIA, YACTOTHBIN.

B. Ammnutynsbiii, $azoBblil, aMIUIMTYIHO-(A30BbIH, MaTEMaTUYECKUI, BPEMEHHOH, CIEKTPajb-
HBIU, TTOJISIPU3ALIMOHHBIH.

. AMIUIMTYIHBIN, (a30BbIi, aMITUTYIHO-(a30BbIi, aMIUTUTYIHO-9aCTOTHBIH, CIEKTPAJIbHBIMH.

19. Kakue MeToipl TEMI0BOTO HEPA3PYIIAIOIIETO KOHTPOJIS Bbl 3HaeTe?

A. AKTUBHBII METOJ] TEMIJIOBOI'O KOHTPOJISI, TACCUBHBIM METOJ] TETIJIOBOIO KOHTPOJISL.

b. AKTHUBHBIN METOJ TEILUIOBOTO KOHTPOJIS, TACCUBHBIN METOJ TEIIOBOTO KOHTPOJIS, TEIJIOBU3HUOH -
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HBI METOJ| TETUIOBOTO KOHTPOJISL.

B. AKTUBHBIA METOJ TEIJIOBOTO KOHTPOJISl, TACCUBHBIA METOJl TEIJIOBOTO KOHTPOJIA, TEIJIOBH-
3PIOHHBII>i METOJ TCIIJIOBOI'O KOHTpOJI}I, HI/IpOMeTpI/I‘-ICCKI/II\/'I KOHTpOJIL.

I'. AKTUBHBII METOJ TETJIOBOTO KOHTPOJISA, MTACCUBHBIM METO/1 TETJIOBOTO KOHTPOJIS, TEINIOBU3HOH -
HBII METOJ| TEILUIOBOTO KOHTPOJIS, TUPOMETPUYECKUM KOHTPOJIb, KOHTPOJIb TEMIIEPATYPhl TEPMOIIAPOH.

20. N3 KakuX OCHOBHBIX TEXHOJIOTHYECKHUX OIEpaIfii COCTOUT MPOUECC KAMWUISIPHOTO KOHTPOJIS
IpY Hepa3pyllaolieM KOHTPOJIEe, OCHOBAHHBIM Ha (pU3MUYECKOM SIBICHUH MPOHHUKAIOIIUMH BEIIECTBAMU?

A. O4nCcTKa MOBEPXHOCTH, MPOMHUTKA JAE(PEKTOB MHANKATOPHOU KHUIKOCTHIO, YIaJECHUE C MMOBEPX -
HOCTH M3/IeJIHA U3JIHMILIKOB IEHETPAHTa, 0OHAPY)KEHHE NIEHETPAHTa B TIOJIOCTH JE(PEKTOB.

b. OuuncTka moBepxHOCTH, 0OHAPY)KEHHE IIEHETPAHTA B MOJIOCTH J1e(PEKTOB.

B. Ouncrka moBepxXHOCTH, MPONHUTKA NeEKTOB HHIUKATOPHOMN JKUIKOCTHIO, OOHAPYKEHUE TICHE -
TpaHTa B MOJIOCTU Je(EKTOB.

I'. OunicTKa MOBEPXHOCTH, yAAJICHUE C TIOBEPXHOCTH M3JIENINS M3JIUIIKOB ITEHETPaHTa, OOHApYXKe-
HUE TIEHETPaHTa B MOJIOCTH Je(EKTOB.

14.1.2. Bonipochl il NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPaM

DKONOTUYECKU MOHUTOPUHT aTMOC(HEPHOTO BO3AyXa.

DKOJIOTHYECKUA MOHUTOPUHT TTOBEPXHOCTHBIX U MOJA3EMHBIX BOJI.

DKOJIOTrMYeCKU MOHUTOPUHT 3€MJIU, HEAP U MTOYBHI.

TexHu4eckue cpeAcTBa TEMIIOBOIO MOHUTOPUHTA.

TexHuueckue cpeicTBa MOHUTOPUHTA aTMOC(EPHOTO ABICHHUS.

TexHuueckue cpeacTBa MOHUTOPUHTA CKOPOCTH BO3YIIIHOTO MOTOKA.

TexHU4eCKUe CpeACTBa MOHUTOPUHTA BIAXKHOCTH.

TexHnueckue cpeacTBa MOHUTOPUHTA JIEKTPUUYECKUE.

TexHuyeckue cpecTBa MOHUTOPUHTAa MAarHUTHBIE.

TexHuueckue cpeacTBa paaAuoOBOJIHOBOTO MOHUTOPHUHTIA.

TexHuueckue cpeacTBa ONTUYECKOr0O MOHUTOPHHTIA.

TexHuueckue cpeAcTBa pagualliOHHOTO MOHUTOPUHTIA.

TexHu4eckue CpeacTBa aKyCTUYECKOIO MOHUTOPUHTA.

IInpomerpus.

TennoBu3opsl.

OrnrTruyeckre aHaIU3aTOPhI Ta30B.

JlansHOMEpBI.

DXOIIOTHI.

Pannomakanusi.

WccnenoBanne cBOWCTB aTMOC(EphI C TOMOIMIBIO Ja3ePHON TEXHUKH.

AspodoTtochéMKa.

KocMmuueckune MeToapl 3KOIOrH4eCKOro MOHUTOPHHTA.

HNudopmarus, conmepkamiasics B 6a3ax JaHHBIX MOACHUCTEM €IUHOW CHCTEMBI TOCYIapCTBEHHOTO
AKOJIOTUYECKOTO MOHUTOPUHTIA.

Wudopmarus o pe3yabraTax MpOoU3BOJCTBEHHOTO KOHTPOJISI B O0JIACTH OXpaHbl OKPYKaroIen cpe-
JIBL.

Wudopmarus o pe3yibraTax rocyaapCTBEHHOTO IKOJIOTHYECKOTo HAA30pa.

Nudopmarust 0 TocyaapCTBEHHOM Yy4eTe OOBEKTOB, OKAa3bIBAIOIIMX HETAaTHBHOE BO3JICUCTBHE HA
OKPYKalOILYIO Cpeny.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
DKOIOTUYECKUIT MOHUTOPUHT aTMOC(HEPHOTO BO3/IyXa.
DKOJOTHYECKUH MOHUTOPUHT TOBEPXHOCTHBIX M MOJ3EMHBIX BOJI.
DKOJIOTUYECKUIT MOHUTOPUHT 3E€MJIH, HEJP U MOYBEI.
TexHnveckue cpeacTBa TEIII0BOIO MOHUTOPHHTA.
TexHuueckue cpeacTBa MOHUTOPHHTA aTMOC(EPHOTO TaBICHHUS.
TexHuveckue cpecTBa MOHUTOPUHTA CKOPOCTH BO3IYIIHOTO MOTOKA.
TexHuueckue cpeacTBa MOHUTOPHHTA BIAKHOCTH.
TexHnveckue cpecTBa MOHUTOPUHTA IIEKTPUUYECKHE.
TexHuueckue cpeacTBa MOHUTOPHHTA MAarHUTHBIE.
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TexHuueckue cpecTBa paJuoBOIHOBOIO MOHUTOPHHTA.

TexHu4yeckue cpeacTBa ONTHYECKOrO MOHUTOPUHTA.

TexHuueckue cpeicTBa pagualliOHHOTO MOHUTOPHHTA.

TexHU4yeckHe cpeacTBa aKyCTUYECKOr0O MOHUTOPHHTA.

ITupomerpus.

TennoBu30psI.

OnTHyecKkne aHaaInu3aTophbl Ia30B.

JlanbHOMEpBI.

OXO0JOTBHI.

Pagnonakarus.

HccnenoBanue CBOMCTB aTMOC(EpHI C MOMOIIBIO JIa3epHON TEXHUKH.

AspodorochémKa.

KocMmuueckre METobl IKOJI0rMU4E€CKOr0 MOHUTOPHHTA.

HNudopmanus, conepkamiasicss B 6a3ax JaHHBIX MOACHUCTEM €IUHOW CHCTEMBI TOCYIapCTBEHHOTO
HKOJIOIMYECKOr0O MOHUTOPHHTA.

HNudopmarus o pedyabraTax MpOU3BOJACTBEHHOTO KOHTPOJIS B 00JIACTH OXpaHbl OKpYKarollel cpe-
T,

HNudopmarus o pe3ysibraTax rocyaapCcTBEHHOTO 3KOJIOTMYECKOro HaA30pa.

WNudopmarus 0 rocyIapcCTBEHHOM ydeTe OOBEKTOB, OKa3bIBAIOIIMX HETAaTUBHOE BO3JCHCTBHE HA
OKPYXKAIOIIYIO CpEAy.

14.1.4. Bonpocsl 1uddepeHuMpoBaHHOIO 3a4eTa

. Buibl TEXHMUECKUX CPEACTB IUCTAHIIMOHHOTO 3KOJIOTMYECKOI0 MOHUTOpPUHTA?
. [lupomeTpus?
. TenmoBusope1?
. OnTuueckue aHaan3aTopbl ra3oB?
. JaneHOMEpHI?
. OX0noThI?
. Pagnonakamus?
. UccnenoBanue cBOMCTB aTMOC(EPHI C TOMOIIBIO JTA3€PHON TEXHUKH?
. Aspodotocnrémka?

10. Kocmudeckne MeToapl IKOJIOTHYECKOTO MOHUTOPHHTA.

11. Undopmanus, comeprkarascs B 0a3ax JaHHBIX IMOJCUCTEM €AMHONW CUCTEMbI TOCYIapCTBEHHO-
T'0 SKOJIOTHYECKOr0 MOHUTOPUHTA?

12. Uudopmarus o pe3yabraTax NpOU3BOACTBEHHOTO KOHTPOJIS B 00JIACTH OXpaHbl OKPYKaroIien
cpenbl?

13. Undopmanus o pe3yibraTax rocylapCTBEHHOTO HKOJIOTHYECKOro Haa3opa’?

14. Undopmanust 0 rocyJapCTBEHHOM yueTe 0OBEKTOB, OKa3bIBAIOIIUX HETaTUBHOE BO3JECHCTBUE
Ha OKPYXaIoIylo cpeay?

15. Ilepeyenbp BUAOB MH(OpPMALMK, BKIIOYAEMOW B TOCYAApCTBEHHBIM (DOHJA NaHHBIX rocynap-
CTBEHHOTO 9KOJIOrMYE€CKOr0 MOHUTOPHUHIa?

O 0 1IN DN B W~

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JiiI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.

Ta6J'H/IIIa 14 — ,HOHOJ'IHI/ITeJ'II)HBIG MaTtepuajibl OUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YEeHUS

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 10 BONpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa
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3peHus ONpoC MO TEPMUHAM (MHIUBUYaJIbHO)
C HapylieHUs MU Pewienne AucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K METOAaMH
anmnapara 3aueTy
C orpannueHussMU 10 | TeCThbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIC [IpenmyiiecTBEHHO MPOBEPKA
00IIeMe TUITUHCKUM paboThI, BOMIPOCHI K 3a4eTy, METOAaMU UCXOS U3 COCTOSIHUS
MOKAa3aHUSIM KOHTPOJIbHBIE PA0O0THI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHaJIaM Jisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYyCMAaTPUBACTCS JI0-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B Ie4aTHOU (hopme;

— B TIEYaTHOM (hOpMe C yBEITHUECHHBIM IIPUPTOM;

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- MPEOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbsI M MHBAJIMJAM YBEIMYUBAECTCS BpeMs Ha
MIOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yJaroImuxcsi MpeycMaTpruBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBAaHUS PE3YIHTATOB OOYUYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeaocTaBieHue nHpopmanun B Gopmax, aaanTH -
POBAHHBIX K OTPAaHMYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH(OPMALIIH:

JI1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hopMe YBEINYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HAPYUIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJUIOB TIPOIIE-
Jypa OLCHUBAHMS PE3YIbTATOB O0YYCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO JTAIlOB.
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